H*,Hittt»;H;t!!$'ti4rj;ti(i;(,:adi'.tH 


^■'■''■t"-""  ■!■ 


Digitized  by  the  Internet  Archive 

in  2008  with  funding  from 

IVIicrosoft  Corporation 


http://www.archive.org/cletails/engineeringrecor72newyuoft 


Engineering  Record 

Building  Record  and  Sanitary  Engineer 


Volume  72 

July 'December,  1915 


McGraw  Publishing  Company,  Inc. 

239  West  39th  Street 
New  York 


Index  to  Volume  72 

July -December,  1915 


■  M 
If  14.  4bU.  ■  41 


yy^tfc  ^mmmtlmi  at  ltolfw>4  Hy- 


•its.«n.«  Mr 


GENERAL  INDEX 

a»w1fiii  Hichwmy  Aiaocuition   (Continued) : 
two  iwtV«ft»T  moorimn  condemned   Amer.  Assn. 
of  State  Hichway  OfRcials,  n  771 
tottti  to  odliore.  e777 
ftnwriron  International  Corporation : 
ita  atop*.  •  746 

orfmniiation.  to  enter  world  trade,  Charles  A. 
Stone,  preaident,  n  675 
AoMricaa  Public  Health  Association: 
OMWMitfcM.  Rodieater,  N.  Y.,  reporU,  etc.,  n  870 
aewage  treatment  works,  recommendation  for,  in 
operation,  316 
AaMriTM  Road  Builders'  Association: 
daciaioa  to  conyene  next  January,  e  618 
two  national  meetings  condemned,  Amer.  Assn. 
of  SUt«  Highway  OtHcials,  n  771 
forced  to  adhere,  e  777 

Society  of  Civil  Engineers: 

requirements,   more  exact,   5    resoln- 
tioos,  e342 
Ckicago  branch  proposed,  n  682 
caaraotion.  San   Francisco,  Cal.,  engineers'  co- 
aparation   needed,  address  Chas.   W.   Hunt, 
b80 
peat-oonvention  trip  markers,  n  *494 
Preaidcnt   Marx  address  ana  sessions,  n  399, 
e  371.  '378 
co-operation  on  experimentation  urged,  n623 
Doaunation  of  Dr.  E.  L.  Corthell  for  president, 

aSM 
raaUstricted.  n '804 
raeriad  licensing  action  of  1911,  n  308 
water  law  committee  meets  in  Chicago,  n  584 
American  Society  of  Municipal  linprovements,  pav- 
ing   specifications    adopted,    patented,    523, 

AsMriean  Society  for  Testing  Materials: 
aUoya,  copper  tests,  abs.  Ernst  Jonson,  22 
eeramic  products,  "vitrified,"  legal  interpretation 

of,  aba.  Edward  Orton,  Jr.,  74 
eooerat*  taata,  committee  report,  14 
eonvantiaii,  eonunent,  e  1 
'  papers,  n  28 

•  apparatus  and  tests  report.  Prof. 
J.'  B.  Smith,  abs.  '72 
wnmhiiihip  shows  good  growth,  n  647 
raQ  speeiflcations,  aos.  Gustav  Lindenthal,  *106, 
e»8 
preaidential  address,  A.  W.  Gibbs,  8 
standards,  brick,  accepted  by  Association  n  666 
danger,  hasty  adoption,  e2 
iacteasing  use  of,  e  1 
technical  committee's  regulations  changed,  n  739 
Anerkaa  Waterworks  Association : 
attandanca,  profit  of,  comment,  e  1 
niinoia  aMtton  annual  fall  meet,  n  564 
Iowa  aaetion  formed,  n  707 
Amicus  Curiae: 
TiM  Change  Badamation  Service  Again,  1671, 
o660 
Aa4raw,  C.  R.: 
Cone  Reach  Given  Mixer  Boat,  by  Trussed  Boom 
Bapyoitlng  Chuus,  *652 
Apparatoa  and  Machinery: 
adaptation   to   conditions,   manufacturers'   poor 
foraaigbt,  e  124 

vntebandling,  road  work.  South  Bend,  Ind. 
*<S3,  e  128 


rapofta 
aa       aartt  prai 


air  mmnaaor,  bWwoflT  trap,  devised  from  barrel, 
toWaHar  Baaore,177 
periabla.  Ugh  nieed.  126  lb.  pressure,  n  •62 
val«s  daagnad  for  superheated  steam,  n  •680 
bacfc-iOar,  saw  features,  n  ^214 

oae  man  can  operate,  '776 
haadtocMW  and  old  concrete,  n  •213 
rimaathaip.  cleaning,  big  saving,  Cleveland  Rail- 
way Company,  491 

toiahfaiC  road  work.  Oakland  County, 


Mi 

iaaare  eorraetneaa  of  mix. 


'177 


•  CM 


W  ktl«r. 


'^5e.^By1?:,tirB.S"re.%3'9'"'"""'^  ™- 
rara^f  BitaiMt«r,  homa>mada'^erry-go-round  " 

By  Chm«ar  ftwdon  GUle«>ie, 'm 
to.  «<»iyaia  ehaapana  work.     By  A.  B.  Mc- 

Daniel.  'ize.  a  STn  198 

«as(iBlMl.  I,  Mtna:  «,  tdltortals;  n,  notes. 


Apparatus  and  Machinery   (Continued) : 

roads,  machine,  scarifier,  planer  and  roller  com- 
bined, n  *556  . 
oiler,  California  highway,  special  make,  •362 
scale-testing  car,  Pennsylvania  Railroad,  govern- 
ment use,  *515 
sewage  treatment,  controls  hypochlorite  applica- 
tion.   By  E.  E.  Ludwick,  *103 
water  sterilizing,  portable,  collapsible,  invented 
in  Italy,  n  317 
Apraw    Falls,    Ind.,    electric    plant,    construction 

started,  n  676  ,     .      .      ,.^  ^    . 

Arches,  fixed-end  graphical  analysis  simplified,  by 

C.  S.  Whitney,  *324 
Argentine  Republic,  roads,  good,  campaign,  being 

organized,  n  554 
Arizona,  alien   labor   law,  private  contract  work, 
court  decision  result,  e  683 

educational   institutions,    appeal    for    road    con- 
struction course,  e  587 
road,  mileage  and  cost,  1914  report,  n  696 
Arkansas  River,  lift  span  bridge,  design,  for  shift- 
ing of  channel,  operating  mechanism,  *667 
Arrowrock  dam: 
completion,  Oct.  4,  ceremony,  n  *461 
concrete  temperature  variation  tests,  abs.  C.  H. 

Paul  and  A.  B.  Mayhew,  *624 
dedication,  report,  n  493 
Ashland,  Wis.,  dock,  concrete,  ore  cost  $3,000,000, 

n494 
Ashley,  Burton  J: 

septic  tanks,  remodeling  old,  Elgin,  III.,  1  86 
Ashokan    reservoir,    grubbing    costs    and    figures, 
1914,  n  356 
land  "availability"  valuation  decision,  e  777 
Arrow    Motor    Cartage    Company,    efficiency    test. 

motor  truck  on  short  haul  work,  *731 
Asphalt: 
production.  United  States,  1914.    By  Barber  As- 
phalt Paving  Company,  1  301 
total  for  1914,  n  306 
Associated  Factory  Mutual  Fire  Insurance  Com- 
panies, fire-resistance  tests  of  columns,  1  *800 
Astoria  Gas  Tunnel,  New  York  City,  construction, 
trouble  encountered,  unusual  grouting,  abs. 
By  J.  Vipond  Davies,  ♦417 
Atlanta,  Ga.: 

Peachtree   Creek   sewage  treatment  plant,  algSB 
growths  cover  filters.     By  Charles  C.  Hom- 
mon,  *335 
Imhofl'  tank,  operating  records.    By  Charles  C 
Hommon,  *4,  e  2 
refuse  disposal  plant,  cost  data,  abs.  E.  R.  Con- 
ant,  532,  n  700 
Atlantic  City,  N.  J.: 
Traymore  Hotel,  concrete  design,  *11 
construction  of,  *50 
Australia : 
excavator  carried  across  river  on  scows,  *208 
Geelong,  sewer  pipe,  concrete,  carried  across  river 

on  cantilever  trusses,  *696 
railroad,    construction,    direct    labor    contrasted 
with  contract  work,  abs.  Maurice  E.  Kernot, 
•694,  e  682 
steel  plant,  new.   Broken   Hill   Proprietary  Co., 
Ltd.,  n  17 
Automobiles: 
artificial  hill,  Detroit,  for  testing  design,  *350 
Astor    Cup    races,    Sheepshead    Bay    Speedway, 

e  467 
jitney  bus  law  enforcement.  New  York,  n  211 

movement,  its  wane  and  influence,  e  94 
motor  trucks   (See  Motor  Trucks) 
regulation,  Yellowstone  Park,  in  effect,  172 
road  detours.  Cook  County,  111.     By  George  A. 
Quinlan,  1  *519 
given  in  new  road  work  and  repair,  e  93 
rural   mail   delivery   routes,   go   into   operation, 
n211 

service,    Wisconsin    highway    commission,    cost, 
n  192 

split  road  guides  autoists,  *7 
Autotruck  (See  Motor  Trucks) 
Aviation : 

dirigible  versus  aeroplane,  e  34 

engineering,  new  branch,  outlook,  e  184 


July-December,  1915 


ENGINEERING    RECORD    INDEX   TO   VOLUME    72 


ui 


B 


Baguio-Bauang  Route,  Philippine  Islands,  replaces 
road  at  high  level,  construction,  *264,  e  245 

Balconies,  Auditorium  (See  Grandstands  and 
Stadiums) 

Baltimore,  Md. : 

Baltimore  &  Ohio  pier,  work  to  be  started  at 

once,  n  707 
drainage   system,   storm-water,   multiple   outlet. 

Lin  wood  Avenue,  *738 
Hendrkk    Calvin  W.,  appointed  chief  engineer, 

railroad    tunnel    proposed    for    all    roads,    city- 
owned,  n  278 
roads,  block,  granite,  napped  and  recut.    Bv  R 

M.  Cooksey,  475 
sewage  treatment  plant,  activated-sludge 
experiments.    By  Gustav  J.  Requardt,  1  *23 

By  O.  J.  Wilkinson,  1  640 
publicity,- moving  pictures,  n  90 
revenue  from  sludge,  report,  e  64 
water  purification  plant,  comment  on  announce- 
ment of  opening,  e  279 
Lake  Montebello,  opened  n  *369 
waterworks     improvement,     reinforced-concrete 
pipe  test,  method,  *537 
Baltimore  &  Ohio  Railroad: 
coal  pier,  Baltimore,  to  be  built,  n  399.  n  707 
South  Philadelphia  improvements,  its  share,  main 
objectives,  e311,  *327 
Barber  Asphalt  Paving  Company,  Asphalt  Produc- 
tion in  United  States  During  1914,  1  301 
Barges  (See  Scows) 
Bars  (See  Concrete,  reinforcing) 
Barstow,  E.  D.: 

Marysville,  Ohio,  Sewage  Treatment  Plant  Pro- 
vides for  High  Degree  of  Purification.  636 
Bascom,  George  R.: 

University  Promotes  Engineering  Work  without 
Displacing  Consulting  Engineer,  47 
Basford,  George  M.: 

railroad   employees,   given   better   chance,   more 
efficient,  abs.  e  154 
Batavia,  N.  Y. : 
bridge,  reinforced  concrete,  provision  for   side- 
walks, design,  *203 
sewage  pumping  station  explosion,  n  402,  n  *432 
Batho,  Prof.  Cyril: 
extensometer  simplified  most  accurate,  local  stress 

variation  measurements,  *514,  e  497 
tests,  lug  angles  on  tension  members  serve  little 
purpose,  abs.  *512,  e  497,  1  608 
Bazore,  Walter: 

Air   Drill   Does   Duty   as   "Steam"   Hammer  in 

Blacksmith  Shop,"  *270 
Barrel    Blowoff   Trap   Stops   Noise   from   Com- 
pressors, 177 
Tool  for  Reboring  Cylinders  Run  by  Air  Boring 
Machine,  *239 
Beale,  A.  S.: 

Seventy-nine-Ton  Derrick  Car  Lowers  Itself  50 
Feet  in  Twenty-five  Minutes,  *78 
Beams : 

analysis,  elastic  curves  and  influence  lines  sim- 
plify.    By  J.  P.  J.  Williams,  *762,  n  784 
cantilever  design,  Mannheimer  Building,  St.  Paul, 
Minn.,  *392,  e  372  I 

concrete,  reinforced,  time  and  shrinkage  affect 
stresses  and  deflections,  abs.  F.  R.  McMillan, 
*251,  e246 
curved    I-tjrpe,    design.    Interstate    Bridge,    Co-  1 

lumbia  River,  Oregon,  *18 
design,  maximum  e-50  shears  and  moments.     By 

W.  M.  Eliot,  *633,  n  731 
form  appliances,  n  *32 

reinforced   for   compression,   diagrams   for,  abs. 
W.  W.  Clifford  and  C.  H.  Mangold,  *472 
Beard,  Robert  S.: 

sewer  shapes  compared  for  efficiency,  1  *608 
Bedwell,  C.  F. : 

expansion  joints  for  concrete  structures,  abs.  *532 
Bell,  Rodney  L. : 

Illinois  finds  new   mortar  bed  an   improvement, 
abs.  *453 
Bernhard,  Capt.  John  H.: 

inland  water  transportation,  development  urged, 
poor  present  facilities,  abs.  332,  e  311 
Bethlehem-Easton  Concrete  Road: 

canvas  covers  and  frame  protection,  *582 
cement  donated  by  companies,  n  60 
cement  storage,  portable  unit  sheds,  *551 
object  lesson  joint  work  of  State  and  companies, 
♦530,  e  527 
Bien,  Morris: 

Gunnison  tunnel,  longest  in  America,  1  489 
Biersach,  F.  M.: 

Cantilever   Timber    Raises   Ring   When    Casing 

Prevents  Hitch,  *57 
Eight- Ton   Casting  Hung  in   Place  in  Form  on 
Special  Frame,  Five  Channels  Development, 
.♦118 
Unusual   Rigging  Used   to   Set   Heavy   Turbine 
Parts  in  Close  Quarters.  *24 


Binckley,  George  Sydney: 

Why  Appraisal   Is  Not  Valuation,  public   util- 
ities, 515, e  498 
Bingham,  F.  N.: 
One  Course  Method  Reduces  Asphalt  Patching 
Costs  15  Per  Cent,  208 
Birkinbine,  Carl  P.: 

Freak  of  Tornado  Near  Lebanon,  1  *302 
Blackburn,  W.  T.: 
Brick  Road  Built  Monolithic  at  Paris,  III.,  •64, 
e  64 
Blake,  Edmund  M.: 

Subaqueous  Pipe  Taken  Up  and  Replaced  3  Feet 
Lower,  69 
Blakeslee,  Albert  D. : 

Steam  Shovel  Cuts  Cost  of  Repairing  Subgrade 
on  Paving  Contract,  239 
Blasting  (See  Explosives) 

Blodgett    Construction    Company,   information    on 
Galveston    causeway    damage    in    storm    of 
1915,  276 
Bloomington,  Ind.,  water  supply,  payment  by  in- 
stallments, n  524 
Blueprint: 

frame,  swinging,  is  cheap  and  efficient.  By  Fred- 
erick W.  Salmon,  ♦lOO 
reproduction,  machine  for,  n  32 
Boehringer,  R.  A.: 

Hydraulic    Measures    Vetoed    in    Pennsylvania, 
1116 
Boise,  Idaho: 
Arrowrock  dam,  completion,  ceremonies,  n  *461 
dedication,  report,  n  493 
Bonds,  municipal.  New  York  City  sales,  $71,000,- 

000,  e  1 
Books  Reviewed: 
American  Sewerage  Practice — Vol.  III.    Authors 
Leonard  Metcalf  and  Harrison  P.  Eddy,  re- 
viewed by  George  W.  Fuller,  797 
Building   Code    Recommended    by   the   National 
Board  of  Fire  Underwriters,  fourth  edition, 
revised,  1915,  173 
Catalogue  of  Technical  Periodicals,  compiled  for 

New  York  Library  Club,  172 

City  Manager,  Author,  H.  A.  Toulmin,  Jr.,  424 

Conservation    of    Water    by    Storage,    Author, 

George  Fillmore  Swain,  reviewed  by  Morris 

Knowles,  172 

Corrosion  of  Iron,  Author  L.  C.  Wilson,  reviewed 

by  Allerton  S.  Cushman,  796 

Elements  of  Mechanics  of  Materials.  Author,  C. 

E.  Houghton,  reviewed  by  F.  H.  Constant, 

638 

Elements  of  Railroad  Track  and  Construction, 

second  edition.  Author,  Winter  L.  Wilson,  670 

Essentials  of  Descriptive  Geometry,  Author,  F. 

G.  Higbee,  145. 
Experience  in  Efficiency,  Author,  Benj.  A.  Frank- 
lin. 144 
Field  Engineering,  Authors,  William  H.  Searles 
and  Howard  Chapin  Ives,  reviewed  by  A.  F. 
Comstock,  638 
Gfeneral  Specifications  for  Concrete  Work  as  Ap- 
plied to  Building  Construction,  Author  Wil- 
bur J.  Watson,  797 
Government  of  the  Canal  Zone,  Author,  Georcre 

W.  Goethals,  145 
Guidebook  of  the  Western  United  States,  Part  B, 

85 
Influence  of  Pile  Driving  on  Ground  Conditions, 
Dr.  Ing.  Karl  Zimmerman,  reviewed  by  A. 
G.  Hillberg,  706 
Irrigation  in  America,  Author,  A.  D.  Lewis,  84 
Irrigation  Practice  and  Engineering — Volume  I, 
Volume  II. 

Author,  B.  A.  Etcheverry,  reviewed  by  P. 
H.  Newell,  457,  796 
Manual   del    Ingeniero,   Spanish   translation   of 

Trautwine's  Engineers'  Pocket  Book,  84 
Manual  of  Surveying  for  Field  and  Office,  Au- 
thor, Raymond  E.  Davis,  reviewed  by  E.  N. 
Menefee.  425 
Mechanical   Drawing  for   Colleges   and   Univer- 
sities, Authors,  James  D.  Phillips  and  Her- 
bert D.  Orth,  670 
Modern   City  and   Its   Problems,   Author,   Fred- 
erick C.  Howe,  145 
Practical    Surveying,    Author,     Ernest    McCul- 

lough,  reviewed  by  A.  F.  Comstock,  550 
Practical  Track  Work,  Author,  Kenneth  L.  Van 

Auken.  424 
Public  Utilities — Their  Present  Value  and  Re- 
turn, Author,  Hammond  V.  Hayes,  reviewed 
by  C.  W.  Stark,  706 
Purchasing,  Author,  C.  F.  Rindsfoos,  reviewed 

by  Elihu  Cunyngham  Church,  268 
Rivington's  Notes  on  Building  Construction,  re- 
viewed by  F.  H.  Constant,  670 
Sanitation  in  Panama,  Author,  William  C.  Gor- 

gas,  reviewed  by  George  C.  Whipple.  145 
Simplified  Reinforced-Concrete  Mathematics,  Au- 
thor, Melvin  D.  Casler,  639 
Steam-Boiler   Economy,   Author,  William  Kent, 
550 

♦,  Illustrated:  1,  letters:  e.  editorials;  n,  notes. 


Books  Reviewed   (Continued)  : 

Surveying  and  Field  Work,  Author,  Jameii  Wil- 
liamson, reviewed  by  A.  F.  Comstock,  670 
Surveying  Manual,  Author,  William  D.  Pence 

reviewed  by  A.  F.  Comstock,  457 
Vitrified    Brick    Pavement   for   Country   Roads 
Author  Vernon  M.  Peirce,  268  ' 

Water  Purification  Plants  and  Their  Operation, 
Author,  Milton  F.  Stein,  reviewed  by  Wes- 
ton E.  Fuller,  268 
Boston,  Mass.: 
Dorchester  tunnel.   Fort  Point  Channel,  simul- 
taneous driving  and  lining,  shields  having 
sliding  cables.  By  G.  D.  Emerson.  ♦218,  e  216 
drvdocks,  contract  signed,  n  526 

layout  on  work  and  varied  plant  used,  n  •740 
high-pressure  station  approved,  n  305 
Metropolitan  Waterworks'  chief  engineer,  Dexter 

Brackett,  dead,  n  •305 
Neponset  River,  pipe  removed  and  replaced.    By 

Edmund  M.  Blake,  69 
road  improvement,  13,000,000  needed,  report  abs. 

Guy  C.  Emerson,  503,  n  629 
smoke  prevention,  Mass.  Gas  and  Electric  Light 

Commission,  e  93 
Technology  buildings,  pile  tests,  type  of  substruc- 
ture indicated.      By  Charles  T.  Main  and 
H.  E.  Sawtell,  *235,  n  390 
Wachusett  reservoir,  experiences  and  results  of 
decoloration   tests,   abs.   Ralph   H.   Steams. 
•318 
Youth's  Companion  Building,  new  system  of  rein- 
forcing effects  saving,  •450 
Boston  &  Maine  Railroad,  valuation.  Federal,  how 

it  is  being  done,  538 
Boulevard  (See  Roads) 
Bowen,  S.  W.: 

Unusually  High  Retaining  Walls  of  Cantilever 
Type,  •log 
Bowser,  J.  T. : 

Concrete  Eliminates  Soft  Spots  in  Railway  Road- 
bed, 506 
Railroad    Subgrade    Troubles — Preventives    and 
Cures,  203 
Brackett,  Dexter: 
death  of,  n  *305 

memorial.  New  England  Waterworks  Assn.  con- 
vention. New  York,  n  337 
Branner,  Dr.  John  C: 
Structural   Engineering  and   Earthquake*,   780, 
.  e  778  1       —.         . 

Bricks: 

interlocking,  insulate  and  damp-proof,  n  213 

radial,  sewer  construction,  n  ^214 
production,  1914,  United  States,  indicate  general 
growth,  n  211 
Bridgeport,  Conn.: 
Means  Brook  Dam,  construction,  concrete  plant, 

•602,  •611 
time  study  shows  defects  in  handling  methods, 
cement,  460 
Bridgres: 
abutments  and  piers,  construction  and  reconstruc- 
tion, Ohio  Connecting  Bridge,  P.  R.  R.,  ^82 

design,  Interstate  Bridge,  Washington  and  Ore- 
gon, •IS 
plans  for,  standardized.  Wis.,  •688 

layout   without    transit,   Wisconsin    Highway 
Commission,  •720 
construction,    Detroit-Superior,   Cleveland,   steel 
arch  swung,  toggle  adjustment,  •790 

forms,   built  before  falsework,  concrete.     By 
R.  C.  Hardman,  ^492 

Geelong,    Australia,    sewer    pipe    line    across 
river,  *696 

Harahan,  Memphis,  Tenn.,  progress  of  erec- 
tion, steel.  'SSO 

Harlem    River   span,    floated   to   place,   steel, 
n  277,  ^298 
setting  sand  jacks,  steel,  •304 

Hell    Gate   arch,    erection    checks   calculation 
stressing  upper  backstays,  ^220 
closed  and  swung,  time  and  equipment,  steel, 
•438,  e  435 
safety  methods  as  advantages,  e  93 

Interstate,  Oregon,  first  span  placed,  n  772 

Neuces  County  causeway,  Texas,  completion, 
n676 

N.  Y.,  N.  H.  &  H.  R.  R.  Co.,  New  London, 
Conn.,  over  Thames  River,  n  708 

North   Side   Point   Bridge,   Pittsburgh,   steel. 
By  T.  J.  Wilkerson,  *88 

Ohio  Connecting  Bridge,  Pittsburgh,  steel,  ^82 

Quebec,  erection  at  close  of  1915  season,  photo- 
graph, n  *643 

"flying  falsework"  and  trusses,  erection  fea- 
tures, steel,  ^96 
safety  methods  as  advantages,  e93 

South  Bend,  Ind.,  arch,  stone  facing,  concrete, 
•164 

Tunkhannock,    Pennsylvania,  concreting  arch 
ribs  and  spandrel  walls,  concrete,  *42 
in  service,  outline  of  work,  n  *583,-e  557 


■NGIMBRING   RECORD   INDEX  TO   VOLUME   72 


July-December,  1915 


wn 


•u 


(ContinuMl) : 

AUutk  City,  N.  J.,  construc- 

ndnCM  quantity,  abs.  J.  E. 


rights,      agreement 


tu 

VIeter,  OuadM,  N.  J.,  ramps  and  ventilation 


ORBV  laJr.XM^  yMwySB 
■^  FnaM^  mmmmn,  n»4M«l  lj|Mi 


tt'$t*  fmmm  Cm.  Mt 


IB  lite 


Yotttk'a  Companion,  BMton,  new  systom  of  re- 
tefbrctec.  *4M 
factory.  Now  York  City,  fire,  construction  viola- 

tioa.  a  CIS 
Ci«iB  ^ovator,  concrote,  Galveston,  Tex.,  wlth- 
■taada  hurricane.    By  S.  Roland  Hall,  1  *426 
Soatda.  Wash.,  completed  n  242 
Woot'Kow  York,  N.  J.,  damaged  by  explosion, 

hollow  brick,  construction,  withstands  tornado, 

AdeU  Iowa,  n  804 
inkowa.  Michican  Contral  Railroad,  Detroit,  de- 

ladamai  (So*  Industrial  Plants) 

■■bifc.  Unitad  Statoc.  classed  according  to  busi- 

MOB,  161,  e  ISS 
rafrlMrating,  frost  eauaos  floor  upheaval.     By 

J.  Norman  Jenaan,  *297 
slaol,  Champlain,  Chicaco,  replaced  by  seventeen 
•lery  structure  in  142  days,  *689 
Mannheimcr,  St.  Paul,  Minn.,  economy  in  can- 
tilevar  bawa  design.  *392,  e  372 
truss  construction   carries    heavy    stresses, 
•16», o 16S 

work  abandoned,  to  be  dismantled,  n  564 
wind   strsas   analysis,  sk>pe-deflection   method 
raduees  time,  abs.  W.  M.  Wilson  and  G.  A. 
Maooy.  •SSI,  e216 
BttUdfatf  Data  Loague,  organization,  n  30 
*"       '       post,  railroad,  design,  steel  and  concrete 
JO,  •474 
r.  Gawp  C: 

■n*  Caamber   Equalizes  Wash-Water  Dis- 
tribation  at  Miraflores  filters,  *787 
Bweh,  G.  F.: 
Dtegrams,      Facilitate      Estimating      Highway 
Bridges.  M71 
Bnrsan  of  Lalwr  Statistics,  review  of  decision  of 

eooU  affecting  labor,  criticism,  e  217,  e  245 
Bartlngtwi,  Kan.,  rapid  filter  plant  whipping  chem- 
icals in  colloidal  waters  increases  efficiency, 
•XK.0  279 
Borr,  Haary  A.: 

Filtaf  Engineering  Clippings,  1  520 
Barw«il.H.  M.: 
Simple  Construction  Reclaims  7000  Acres  of  Rich 
Land  at  Low  Cost,  *330 


CaMos  and  Ropes: 

*"*y?^  K'*'i'  "*"  c««ting  Bliss,  Idaho,  plant. 

By  F.  M.  Biersach,  '57 
enpa,  metlMd  of  clamping,  hitching  practices,  269 
drwnsaad  sheaves,  large  size  give  best  wear, 

•682 

""^/■'j*' .*?'*'■''"•"'■  *^  determine  stresses.   By 
^C.  S.  Adams,  I  426 

y^  '•^  If?*?"**  *»ffold«  from  falling,  •736 
M  "*"v  'Sf'V,?"^  **  handle  concrete  chutes. 
Now  York  City  subway,  '427 

^  P"m.'  BkrS'h*  ?24''°*'"  """"''■•  "'""• 
wiro.  practices  and  advice,  •673 

*^?***    *''?*i  *"<•   materials,    tested    U     S 
Boroao  of  Standards,  •567 
CaUaway: 

wieborago   on   cableway  prevenU   med- 

I^  t?''ff  f*n*pp.  carries  dirt  beyond  cav- 
4ntUM  picks  np  Uf  rock.  '673 

"riH^ftSSSTd/MiV "^ "" ""~"  ^'''»-  By 

^^iJi"^^'""**"  reinforcing  bars  ud  steen 
^.-A'   •    ^'  ??"■«•  ^   Davidson,  •492^  ^ 

t^k^iSPiS.^'  ^n»«vi»«  Lock.  ^460 

Z^.^'^!:^:^:^'^' ^^ ^-^^  By 


C^H«J^^-*oj^Wa^ork.  0>.p.„,.  cuba, 

"""l^iSSftir*  """•'y  «>«rineering  de- 
Atttum  BMda,  4  499 

BrOTMlsetrie  plant  op«r;< 
total,  n  106 

•.  nartrstad:  L  lMt«ri:  ..  mou^. 


ating  capacity, 


California   (Continued) : 
Imperial      Valley,     water 

reached,  n  707 
Ocean-to-Yuma  highway  to  be  built,  n  30 
oil  pipe  line,  200  miles  long,  built  in  15  months, 

*294 
Plumas  National  Forest,  standing  timber  offered 

for  sale,  U.  S.  Forest  Service,  n  633 
public  utilities  go  under  commission's  jurisdic- 
tion, n  242 
Railroad   Commission,  four  questions  on   valua- 
tion, 697 
public  utility  development,  n  525 

securities  authorized,  1912  to  1915,  n  664 
report  on  activities,  n  773 
Ridge  Route  over  Tehachapi  Mountains.     By  N. 

D.  Darlington,  ♦322,  e  341 
roads,  bituminous  surfacing,  cost  of,  analyzed, 
San  Luis  Obispo,  *336 
concrete,  construction   and   maintenance,   abs. 

Col.  W.  D.  Sohier,  687 
construction,    $15,000,000    needed,    completion, 

n645 
maintenance  funds   received  from   automobile 
license  taxes,  half  year,  1915,  n  349 
regristration  dept.,  n  297 
oiled  when  base  is  moist,  no  bad  effects,  101 
oiler  of  special  design,  *362 
oiling,  cleaning,  compressed  air,  139 
sanitary  bureau  established,  n  731 
State  Commission  orders  Santa  Fe  to  construct 

link,  discussion,  e  436    ' 
steam  shovel  burns  natural  gas,  n  219 
Tejon  Ridge  Highway  opened  to  traffic,  n  677 
University  of,  testing  centrifugal   pumps,   salt- 
solution  method.    By  Ben  D.  Moses,  *137 
water  problem,  committee  created  to  study,  n  676 
conference,  San  Francisco,  Nov.  29,  discussion 
on  irrigation  and  navigation,  n  741 
water  supply,  natural  ground,  legislation  needed 

to  control  use  of,  abs.,  Charles  H.  Lee,  786 
Yolo   by-pass,   Sacramento    River,   bridged    with 
unit  construction  concrete  system,  *248,  e  246 
Camden,  N.  J.,  Victor  building,  ramps,  concrete, 

design,  ventilation  columns,  *656,  e  681 
Cameragraph  machine  reproduces  blueprints,  maps, 

Campbellford.   Ont,   Trent   River   retaining  wall, 
buggy  bodies  on  truck  used  as  concrete  car. 
By  F.  G.  Jewett,  *427 
Canada : 

railway   mileage,    1914,    lines    under    operation, 

n  390 
St.    Maurice   storage    dam,    Montreal,    contract 

given,  n  209 
timber  supply  estimated,  n  642 
Canadian  Northern  Pacific  Railway: 
first  through  train,  n  585 
bridge,  Pitt  River,  B.  C,  transferred  bodily  to 

new  site,  ^751 
transcontinental  route,  brief  outline  of  construc- 
tion, first  train  service,  *230 
Canals: 
irrigation  (See  Irrigation) 
(See  Waterways) 
iCantwell,  F.  E.: 

Mixer  Plant  on  Flat  Car  Propels  Itself  Alone 
the  Job,  ♦148 
Caples,  Maj.  W.  G.: 
cement  gun,  dry,  coarse  sand  to  prevent  clogging, 
i  abs.  491  * 

I  Cardwell,  Kenneth  C: 

Nearness  of  Railway  Tracks  Aids  Concreting  of 
Retammg  Walls,  *269 
Carolina,  Clinchfield  &  Ohio  Railway,  Sandy  Ridge 
tunnel    hned   by   self-propelled   compressed- 
air  mixmg  plant,  ^353 
Carroll,  Charles  C: 
Civil  Engineers'  Association  Would  Better  Public 

Service  Conditions,  Massachusetts,  1  639 
Engin|er8   for   Public    Board    and    Commission. 

Catskill  Aqueduct: 

'"^°T341°"'^'"°"  °^'  ^'^'■^'^  ^-  ^"""'^  remarks, 
completion,  ready  in  1916,  review,  e  65 
electrolytic  tests,  Bryn  Mawr,  New  York  Board 
..     of  Water  Supply,  n  324 
righ^of-way  fences  and  concfete  posts,   design 

rn„=  ?S"'^L"':^"'"'  ^^^-  ^^'P''  N.  Wheeler,  361 

Causeway  (See  Bridges) 

Cedar  River  Dam,  Seattle,  Wash.: 
*"^n05  '^^^'""^^  ^  "''^'se  on   sealing,   n  707, 

"'%ro&n2ir'"'"^"'^'^    *°    ^°'^^    '-1^-^ 
Cement  (See  Concrete) 
Cement  Gun  (See  Concrete  Placing,  cement  gun) 

Jersey  Citv"'.'^'"/"^^^'  '"^'^''^  ^uiWings. 
Ceramics:  ^'  ''"""^^  construction,  ♦70 

"vif^J^J^■^''°'^7^'^^^'"'  '■«P<""t,  n  29 

"'ardTr'tor/r'"74  """•  ^^  '•  ''■  ""■'  ^'^■ 
use  for  waste.    By  Clarke  W.  Collins,  1  302 
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Chains,  fender,  Panama  Canal  locks,  tested,  n  *707 
Champlain  Building,  Chicago: 

razed,  old  steel  only  slightly  deteriorated,  223 
replaced    by    seventeen-story    structure,    in    142 
days,  *689 
Chapin,  L.  E.: 

Construction  Methods  Used  in  Building  Parkers- 
burg  Reservoir,  *140 
Chesapeake  &  Ohio  Railvyay: 

train  on   Coal   River  branch  derailed  in  tunnel. 

n277 
extension,  30  miles,  begun,  ♦300 
Chicago: 

Adams    Express    Company,   building,    underpin- 
ning, *395 
Board    of    Standards    and    Apportionments,    re- 
established, n  149 
Bubbly    Creek    plant,    filters,    overhauled    after 

seven  years,  condition,  377 
building  code,  publicity  brings  enforcement,  n  524 

violations  made  public  fire-stop  clause,  e  437 
cement   show,  26   cement  companies  to  exhibit. 

n675 
Champlain  Building  razed,  old  steel  only  slightly 
deteriorated,  223 
replaced   by   seventeen-story   structure   in   142 
days,  *689 
Dearborn  Station,  diagram  showing  train  move- 
ments, *445 
Eastland  disaster,  engineer's  report  blames  poor 
design,  overloading,  and  mishandled  ballast, 
221 
engineer's  warning  unheeded,  n  *149 
facts  showing  negligence,  e  123 
righted    by    cables    and    water    displacement, 
n  *241 
electrification    railroads,   committee   report,   abs. 
*727 
disregarded  by  City  Council,  e  747 
financially  impracticable,  n  707 
findings  ignored  by  City  Council  n  740 
unfeasible,  n  211 
freight  terminal,   concrete,   cold   storage   insula- 
tion, "Soo"  Railroad,  *662 
excursion  boats  tested,  n  278 
garbage  collection,  studies  of,  *52 
plant,   doubt   if  it  will   be  leased   to  private 
firm,  e467 

may  lease  to  private  firm,  n  306 
harbor,    wrecked    ship's    backbone    broken    with 

dynamite,  *191 
hydrants,  manufactured  by  city,  1914,  n  444 
Inland  Steel  Co.  addition  started,  n  773 
Jackson  Street  bridge,  derrick  gooseneck  breaks 

under  load,  n  *306 
land  borings  costs,  n  565 
lumber  inspection,  lax,  criticised,  e  682 
Marshall    Field    addition,    derrick,    15-ton    guy, 

folds  compactly,  *532 
Milwaukee    Avenue,    State-aid    road,    turntable 

solves  hauling  problem,  *303 
motor-truck  fender  tests,  dummies  play  important 

part,  *571 
municipal  pier,  results  of  tests,  *75 

timber  framing,  boring  holes  under  water,  *24 
municipal  repair  plant,  layout  and  construction 

features.  *266 
museum,  construction  starts,  n  150 
North  Shore  Sanitary  District  appoints  engineer- 
ing commission,  sewage  treatment,  n  210 
public  utility  galleries,  value,  drawbacks,  e  528 
Public  Work,  Dept.  of,  autotruck  hauling  reduces 

charges,  299 
Roseland  Ave.  station,  test  of  booster  pumps  for 

high  duty.  *79 
sanitary  condition  of  river  and  channels,  filtra-  ! 

tion  necessary,  394 
Sanitary    District,    activated    sludge    treatment  , 
soon  to  start,  n  768 
bridge  investments,  n  198 
commission  of  engineers,  abolished,  n  210 
Second   National   Conference  on   Concrete   Road 

Building,  subcommittee  organized,  n  210 
Smoke-prevention    law,   enforcement    of,    results 

and  criticisms.    By  F.  H.  Viall,  e  373 
State  Street  census,  of  pedestrian  traffic,  n  663 
subway    suggested.   Public    Utility   Commission, 

n554 
traffic    census   of  Loop   District,   percentages  of 

vehicles.  364,  how  to  be  used?  e  342 
transportation  problem,  three  engineers  to  study, 

n709 
Twelfth  Street  widening,  procedure,  n  494 
Union  Station,  sewer  system,  reinforced-concrete, 
construction,  *612 
utility  gallery,  design,  *593,  e  528 
water  waste-prevention  campaign,  n  51 
Wilson  Avenue,  crib,  launching,  *514 
Chicago,  Burlington  &  Quincy  Railway,  bond  issue, 
$15,000,000,  for  new  bridges  and  reconstruc- 
tion, n  119 
Chicago,  Milwaukee  &  St.  Paul  Railway: 
electrified   divisions,   Montana,  locomotive  tests, 
n772 


Chicago,  Milwaukee  &  St.  Paul  Ry.  (Continued) : 

pontoon  bridges,  Prairie  du  Cbien,  Wis.,  design 

and  operation  of  floor,  aba.  H.  J.  Hansen, 

•704 

Rocky  Mountain  electrification,  progress  on,  *518 

Chicago,  Rock  Island  &  Pacific  Railway  track  leased 

to  gas-electric  line,  Muscatine,  Iowa,  n  554 
Chicago  &  Western  Indiana  Railroad: 

diagram  for  train  movements.  Dearborn  Station, 

♦445 
Polk  Street  Station,  Chicago,  report  on  building 
annex,  n  151 
Chimneys  and  stacks,  brick,  repairing  of,  Kenosha, 

Wis.,  ♦26 
China: 
flood-preventing  bulls,  Ming  dike.  Southeastern 

Kiang  Su,  n  ♦120 
representatives  sought.  Standard  Oil  Co.,  n  707 
Chippewa  Falls,  Wis.,  dam,  construction  started, 

n554 
Chivvis,  Norman: 

Road  Oil  Test  for  Loss  on  Heating  Needs  Re- 
vision, ^570 
Churchill,  F.  A.: 

Rigid    Bed    Eliminates    Noise    and    Subsurface 
Pockets,  455 
Cincinnati,  Ohio: 

motor  truck  and  six  trailers,  test,  ^726 
railing,  gaspipe,  proves  satisfactory,  design.    By 

Edgar  K.  Ruth,  ^198 
storm   does  million-dollar   damage.      By  J.   W. 
Ellms,  n  ♦Sg 
concrete  buildings  sustain  little  damage,  n  ^149 
U.  S.  Public  Health  Service  waste  disposal  office 

transferred  from  Washington,  n  149 
water  department,  meter  all  water  in  four  years, 

n254 
water  purification,  typhoid,  water  borne,  elimi- 
nated, 336 
water  supply  rate,  increase  likely,  report,  n  302 
Cincinnati,    Hamilton    &    Dayton    Railway,    coal- 
handling  plant,  Toledo,  Ohio,  construction, 
♦163 
City  Managers    (See  Municipal  Government,  city 

managers) 
City  Managers'  Association: 
convention,    Dayton,    Ohio,    date    and    program, 
n613 
power  and  duties  defined,  abs.  H.  M.  Waite,  664 
publicity  necessary  for  city  manager's  success, 

abs.  Winton  Miller,  666 
sessions,  n  *675,  e  649 
City   Planning    (See    Municipal   Government,   city 

planning) 
Civil  Service: 

examinations.  Federal  valuation  of  carriers,  en- 
gineers wanted,  e  469,  n  465 
examinations,    Illinois,    promotion    scheme.     By 
Robert  Isham  Randolph,  1  23 
Clark,  H.  W.,  sewage  treatment  filters,  deep,  eco- 
nomical,  based   on   "held"  water   principle, 
abs.  ^477,  e  469 
Clay: 
production,  1914,  United  States,  indicates  general 

growth,  n  211 
(See  Ceramic) 
Cleveland,  Ohio: 

Bingham  warehouse,  16  acres  floor  space,  design, 

*356 
building  code,  stairway  regulations,  dimensions, 

construction,  etc.,  ^260,  e  245 
Detroit-Superior  Bridge,  signal  system,  electric, 
to     operate     cableways.       By     Harold     E. 
Ketchum,  ^117 
steel  arch,  591  ft.,  swung,  toggle  adjustment, 
♦790 
engineering  society,  publicity,  special  issue  on  en- 

gineermg  work,  n  675 
ice-cream    plant,    monolithic    pavement  carries 

heavy  traffic,  ^456 
Railway  Company,  machine  cleans  cement  bags 

at  big  saving,  491 
sewage  screen,  first  started  on  new  development, 

n676 
streets,  brick,  torn  up  by  rooter,  drawn  by  electric 
cars,  ^117 
Cleveland  Dock  Engineering  Co.  wins  suit  concrete 

dock,  n  209 
Clifford,  W.  W.,  beams,  reinforced  for  compression, 

diagrams  for,  abs.  ^472 
Coast  Defense    (See  Preparedness) 
Coast  Protection  (See  Flood  Prevention) 
Coatesville,  Pa.: 

dam,  assurance  of  construction,  e  371 
water   supply   project,   influence   of   Erie  flood, 
6  247 
Cofferdams  (See  Foundations) 
Coghlan,  B.  K.: 

Promoting  Engineering  Work,  1  301 
To  Trisect  an  Angle,  1  ^146 
Coleman,  G.  S.,  Nomogfraphic  Charts  for  Kutter's 

Formula,  1  ^489 
Colleges    (See  Educational  Institutions) 
Collins,  Charles  W.,  Use  for  Waste  Clay  Products, 
IS02 


Colorado: 

District  Court  rules  against  Luten  patents,  726 
Grand  River  roller  dam,  features,  n  ♦209 
Imperial   Valley  heading,  temporary  dam  built 

by  hydraulic  fill  method,  ^794 
Irrigation  situation,  wane  of  speculation  helps, 

abs.  John  E.  Field,  e  216 
Pike's  Peak  scenic  road,  construction,  *  604 
reservoir  supervision,  dam  specifications,  method, 

252 
Road   construction,   convict   labor,   60   per   cent 
saving,  abs.   By  J.  E.  Maloney,  444 
gravel,    approximate    age    without    renewals, 

nl32 
mileage  and  maintenance  cost,  n  206 
sand-clav,  maintenance  costs,  n  81 
standards,  grades  and  cross-sections  adopted, 
n40 
San  Luis  Valley,  rock  fill  dam  with  concrete  and 

fine  earth  core  wall,  ♦781 
School  of  Mines,  Joseph  H.  Holmes'  professor- 
ship, n  306 
Colorado  River,  improvement  recommended,  n  337 
Columbus,  Ohio: 

filtration  plant,  lime  reclamation,  n  492 

tests  B.  coli  vagaries,  2-yr.  period,  abs.,  R.  D. 
Scott,  161 
sewage-treatment  plant,  conversion  of  tanks  into 
Imhoff,  ^701 
Columns : 
concrete,  reinforced,  form  appliances,  n  ♦32 
Fire  resistance  tests  by  insurance  corporations, 

1  ♦SOO 
ventilation,  Victor  building,  Camden,  N.  J.  de- 
design,  ^656,  e  681 
Compton,  R.  Keith :  Mortar  Cushion  Under  Vitrified 

and  Stone  Block  Pavements,  1  146 
Computers    (See  Instruments) 
Conant,  E.  R. :  Atlanta  garbage  disposal,  cost  data, 

abs.  532,  n  700 
Concrete : 

aggregate,  pebbles  proposed  for  definition,  e  681 
sand  should  always  be  tested,  n  736 
tests,  gravel,  limestone  and  broken  slag,  n  754 
theory  for  jump  in  grading.    By  Robert  H.  Mc- 
Neilly,  ♦659,  e  681 

granulometric  analysis.     By  E.  L.  Conwell, 
1  734 
A.  S.  T.  M.  convention  reports,  n  28 
bonding  new  and  old,  appartus,  n  ^213 
car,  buggy  bodies  mounted  on  truck  fill  the  bill. 

By  F.  C.  Jewett,  ^427 
Cement   bags   cleaned   at   big   saving,   machine, 
Cleveland  Railway  Company,  491 
Portland,  production  in   United  States,   1914, 

decrease,  n  120 
production.  United  States,  1914  n  490 
show,  Chicago,  date  and  exhibitors,  n  676 
unit  of  measure,  sack  satisfactory,  e  123 
chutes,  handled.  New  York  City,  subway  work, 
on  sheave  and  block,  ^427 
trussed-steel,  saving  in  placing,  Omaha.     By 
Homer  V.  Knouse,  ^491 
curing  at  low  temperatures,  tests,   abs.     A.   B. 

McDaniel,  ^600 
durability  in   alkali  soils,  abs.  R.  J.   Wig  and 

G.  M.  Williams,  220 
expansion    joints,    methods,    waterproofing    and 
temperature    changes,    abs.    C.    F.    Bedwell 
and   H.  G.  Throop,  ^531 
failures,    road    building,    precautions    in    cold 
weather,  641 
rules    for    winter    placing,    warning,    n    556, 

e  587 
salamanders,  effect  on.      By  Walter   P.   Rice 

Engineering  Co.,  1  800 
Stanhouse  building,  Rockford,  111.,  findings,  n 
♦708 
form  appliances,  beams  and  columns,  n  ^32 
forms,  built  before  falsework,  bridge.    By  R.  C. 

Hardman,  ^492 
clamp,  quick  operation,  n  •775 

tunneling,  roof,  platform  and  tackle  used,  sub- 
way. New  York  City,  396 
hydrated  lime,  advantages  of  use,  studied,  U.  S. 

Bureau  of  Standards,  n  613 
oil-mixed     found     generally     damp-proof     abs. 

Logan  Waller  page,  334 
reinforcing,  bars,  "chair"  support  for,  n  *310 
rust  removed  in  acid  bath,  ^26 
diagram  facilitates  estimating  steel.     By  Al- 
bert M.  Wolf,  ♦SI* 
floors,  T-beam  type,  new,  n  ^744 
home-made  tool  bends  bars  of  several  sizes. 

By  R.  C.  Hardman,  *582 
mat  system,  n  ^670 

spring  holds   concrete  to  plate  grirders.     By 
R.  C.  Hardman,  •673 
salamanders,  effects  in  construction.    By  Walter 

P.   Rice  Engineering  Co.,  1800 
sand,  granulometric  analysis.    By  E.  L.  Conwell, 
1734 
tests,  theory  for  "jump"  in  grading.    By  Rob- 
ert H.  McNeilly,  ^659,  e  681 
should  be  made  always,  n  736 
washes  continuous  improved  design,  *611 
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Oavmitioiu  (Continued): 
watarvorks,  cxpenae  account,  small  towns  should 
pay  for  attparintendent,  e  215 

GoBwaUTs.  L^  Sand  for  Concrete,  jranulometric 
analyaia.  I  734 

man.  J.  E.,  unit  construction  reduces  quan- 
tity, concrete,  railroad  structure,  abs.  *63b 
;  R.  M.,  napped  or  recut  granite  paving  in 
Jahimora,  475 

Gorpoa  Christi.  Texas,  pipe  line,  16  miles,  practic- 
aUy  completed,  n  646 

Certhall,  E.  L.: 
corvad  overhang  suggested  for  Galveston   sea- 
wall. 1426 
aominatioD  for  president  of  Am.  Soc.  C.  E.,  n  554 
CooBcil  Bluffs,  Iowa,  waterworks,  increasing  ser- 
rica    reveraea    slump    in    population    curve, 
•286,0  280 
Cranea  (See  Hoisting  Machinery) 
Crar>-.  Alex.  P.:  ^ 

guide  frame  used  to  drive  piles  in  22-rt 
at  Balboa,  'SOI 
Cream  of  Wheat  Company  law  case,  freedom  to 

chooae  customers  granted,  e  619 
Criba: 

concrete,  dock  construction,  Victoria,  B.  C,  *  165 

■tcel,  Wilaon  .Avenue,  Chicago,  Launching,  *514 

timbar,  discharge,  design,  Rochester,  N.  Y.,  sew- 

ajM  treatment  plant.    By  N.  Adelbert  Brown, 

Cfoion  Aqfuednct,  New  York,  watershed,  pollution, 

by  nwage  treatment,  plant;  Mohansic  Lake, 

aS72 
Cuba: 

Caibarien-Remedios      waterworks      construction 

■Urts,  n  583 
New  Niquero  Sugar  Company's  plant,  construc- 
tion and  layout    By  Samuel  Vickess,  *534, 

e567 
"Cubic  Perfwinance,"  a  term  for  rating  water  and 

aewage    treatment    plants.      By    Leslie    C. 

Frank,  761,  e  777 
Culvert   (See  Pipe) 
Cunliff,  Nelson,  roada,  testa,  parkways,  St.  Louis, 

Mo.,  aba  *646 
Curved  rule,  notched  ends,  n  *806 
Cushing,  W.  C,  track  special  steels  for,  discussion, 

aba.,  317 
Cutter,  W.  P.,  Technical  Literature,  Classification, 

123 
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Dabney.  T.  G.,  Inland  Water  Transportation,  Mis- 

siasippi  River,  history,  1  519 
Dallas,  grade-croasing  elimination  problem,  solution 
of.  John  F.  Wallace,  abs.  »722,  e  711,  e  712 
Dama: 

Arrowrock,  completion,  ceremonies,  n  *461 
concrete  temperature  variation  tests,  abs.  C. 

U.  Paul  and  A.  B.  Mayhew,  *624 
dedication,  report,  n  493 
Chippewa  Falls,  Wis.,  work  started,  n  554 
CoatesviUe,  construction  assured,  e  371 

influence  of  Erie,  Mill  Creek,  flood,  e247 
earth,  sheet-pile  cut-off  in  core,  inquiry.    By  E.  P. 
Hill,  1619 
water  slopes,  protection,  abs.  Arthur  P.  Davis 
and  D.  C.  Henry,  452 
Elephant   Butte,   New   Mexico,   for   reclamation 

service  nears  completion,  *91 
General    Dam   act,  condemned   by   Secretary  of 

War,  n  773 
Grand  River  roller,  (Colorado,  features,  n  *209 
Great  Falls,  Mont,  dedicated,  n  305 
Hateh  Hetchy,  Cal.,  bond  sale  of  $2,000,000  ap- 
proved, n  643 
eonatmetion  differences  adjusted,  n  242 
eonatmction  point  approved,  n  60 
plans  for  railroad  almost  completed,  n  277 
preparations  being   rushed  to  completion   for 
work,  n  663 
Imperial  valley,  Colorado  River,  temporary  built 

by  hydraulic  fill  method, '794 
Means  Brook  watershed,  Bridgeport,  Conn.,  con- 
crete plant,  construction,  •602,  'eil 
Ohio  River,  No.  10,  completed,  put  in  operation, 

n613 
Pint*.  Marysville.  Uuh,  hydraulic  fill,  handling, 

eonatmction,  abs.  Joseph  Jenson,  '80 
'■pUcaa,  Bnall-scale,  show  correctly  performance 
of  full-size  structures.    By  B.  F.  Groat,  377 
St.  Maunca  storage,  Montreal,  contract  given, 

Leis  Valley.  Colorado,  rock  fill  with  core 
wall  of  concrete  and  fine  earth,  '781 


reservoir    supervision, 


tpariflcattona,    Colorado, 
method,  262 
Pwmjnrhrania,  commission  issues  rules,  extract, 

^™7*f'.?°*i^»*'«'  "riphon*.   lUIy,  abs.   Prof. 
I^Uri  Laiggi,  *i91 

fanBOia   for   nin-oif,   compared.     By   F    M 
Acnirra,  1  •640  »    '.    «. 

•.  Otaetratad;  I.  tetUra;  «.  edltorlala:  n,  note*. 


Darlington,  N.  D.,  New  California  Road  Overcomes 

Mountain  Barrier,  *322,  e  341 
Datesman,  George  E.,  appointed  to  important  post, 

Philadelphia,  n  *771 
Davidson,  George  W.:  „  .   ,      .       «         tt 

Cableway  Carries  Curved  Reinforcmg  Bars  Up 
Steep  Hill,  *492  ^  ^     ^  ^ 

Tilting  Hopper  Saves  Labor  on  Concrete  Job, 
♦459 
Davies,  J.  Vipond,  Deep  Tunnel  Completed  in  Un- 
sound    Rock    Solidified    by    Extraordinary 
Grouting,  Astoria,  N.  Y.  C,  abs.  *417 
Davis,  Arthur  P.,  Water  Slopes  of  Earth  Dams  Pro- 
tected in  Novel  Way,  abs.  452 
Dayton,  Ohio:  j.      ^        ^ 

budget     exhibit,     miniature     sewage-treatment 

plant,  n  *525 
City  Managers'  Association  convention  date  and 
program,  n  613 
sessions,  n  *675,  e  649 
cost  data,  charted,  decrease  carelessness,  n  753 
purchasing  agent,  Fowler  S.  Smith,  tells  how  city 

saves  big  sum,  abs.  700 
refuse  disposal  novel  garbage  dryer,  n  576 
Dearborn,  Mich.,  Henry  Ford  farms,  discharge  ac- 
celerators increase  power  at  low  head,  *752 
Deerfield,  Mass. 
hydroelectric  plant,  design,  central  features,  in- 
takes and  conduits,  surge  tanks,  etc.,  *374 
construction,  methods  and  quantities  involved, 
♦423 
De  la  Brea,  Los  Angeles,  Cal.,  sewer  construction, 

*130 
Delaware,  Lackawanna  &  Western  R.  R. :  • 
Tunknannock   viaduct,  concreting   of   arch    ribs 
and  spandrel  walls,  construction,  *42,  e  33 
in  service,  outline  of  work,  n  *583,  e  557 
Denver,  Col.: 
bridges,  concrete  flat-slab,  design.    By  Walter  H. 

Wheeler,  *38 
Municipal     Waterworks,    surveys     for     system 

started,  n  150 
Union  Water  Company,  hypochlorite  conversion 
'  tables,  n  230 

I  rotary  screens  remove  macro-organisms,  •291, 

!  e279 

water  supply  rates  upheld,  n  494 
Department    of    Labor,    employment    bureaus    in- 
augurated, n  60 
Derricks    (See  Hoisting  Machinery) 
Detroit: 
artificial  hill  for  testing  automobiles,  design,  *350 
Michigan  Central  Railroad  icehouse,  design,  *132 
roads,  maintenance,  requirement  repairing  con- 
crete base,  n  598 
rock-crushing  plant,  oversize  handling,  *46 
Seven    Cities'    Planning    Conference,    discussion 
on  city  planning,  e  589 
Detroit-Superior  Bridge,  Cleveland,  Ohio: 
arch,  steel,  swung,  toggle  adjustment,  *790 
signal    system   electric   to   operate    cables.      By 
Harold  E.  Ketchum,  *117 
Devices   (See  Apparatus  and  Machinery) 
Deutsch,  Maurice: 

The  Taxpayer  and  the  Engineer,  1  798 
Dibble,  Barry: 
costs  of  electric   pumping  for  Minidoka  irriga- 
tion tabulated,  abs.  257 
tar  paint  proves  better  than  lead  on  pipes,  Mini- 
doka irrigation  project,  349 
Dickey,  A.  T.,  cast-iron  pipe,  Galveston,  Tex.,  makes 

good  record,  1  *607 
District  of  Columbia,  sewage  treatment  installation, 

recommendation,  abs.  Asa  E.  Phillips,  506 
Dixon,  George  Dallas,  military  preparedness,  ade- 
quate railroad  systems  a  basic  element,  737, 
e746 
Docks  (See  Wharves  and  Docks) 
Drains  (See  Sewerage  System,  drain) 
Drainage  (See  Reclamation) 
Dredges     (See  Excavation) 
Drills: 
air,  as  "steam"  hammer  in  shop.     By  Walter 

Bazore,  •270 
pneumatic,  closes  doors  on  hopper  scow,  735 
rock,  suggestion  for  efficient  maintenance,  239 
rotation,  new,  saves  air  and  reduces  moving  parts, 

n  679 
press,  gear  guard,  home-made,  *641 
Drydocks    (See  Waterways,  drydock) 
Drydocking,  dredge  hulls  inspected  and  calked  with- 
out drydocking,  *770 
Du  Bois,  Augustus  Jay,  death,  note,  n  *554 
Duckham,  A.  E.,   Sloping  Versus  Curved  Crowns 

for  Highways,  1  426 
Dutton,  Ellis  R.,  Experiences  with  Creosoted  Wood 

Block  Paving,  Minneapolis,  475 
Dynamite    (See  Explosives) 


Earl,  George  G.,  New  Orleans,  La.,  rainfall  record 
broken,  drainage  system  and  remedies  pro- 
posed, *K«9 
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Earthquake: 
dangers    mitigated,   co-operation   engineers   and 
corporations.    By  Dr.  John  C.  Branner,  780, 


e778 

Imperial    Valley,    reinforced   concrete   good   be-  i 
havior,  n  *60  b     u    «»- 

irrigation    system    unharmed,    property   dam- 
aged, n  *27 
Eastland  Disaster,  Chicago: 

engineer's  report  blames  poor  design,  overloading 
and  mishandled  ballast,  221 
warning  unheeded,  n  *149  i 

facts  showing  negligence,  e  123 
righted  by  cables  and  water  displacement,  n  *241 
Easton,  Pa.,  Wharton  Works,  layout  and  design. 

*698 
Eaton,  E.  C: 

Well-Pumping  Difficulties  Solved  by  Double  Cas- 
ings Filled  with  Gravel,  769 
Wooden  Fjlters  Prove  Economical  for  Temporary 
Exposition  Water  Supply,  *748 
Education : 
Academic  Freedom  Common  Sense,  discussion.  By 
John  W.  Alvord,  1 176 
Pennsylvania  University  faculty  trouble,  e  35 
choice  of  career,  freshmen,  technical  schools,  ad-  ^ 

vice,  e  435 
engineering,  development  in  America.    By  George 

F.  Swain,  387 
administration,  Mass.  Inst.  Tech.,  business  and 

economic  course,  323,  e  64 
graduate   courses,   the   solution   for   overcrowd- 
ing, comment,  George  F.  Swain's  paper,  e  404 
English,   Princeton   University,   engineering   de- 
partment, help  in  work,  e  527 
improved    methods,    study    of,    Soc.    Promotion 

Engineering  Education,  n  59 
military,  reading  course  suggested  for  civilian 

engineers,  793 
prejudicing  the  young  engineer  against  public, 
e745 
Educational  Institutions : 
extension  department.  Agricultural  and  Mechan- 
ical College  of  Texas  inaugurated,  n  180 
promotes  engineering  work.  By  George  R.  Bas- 
com,  47,  e  33 

By   B.   K.    Coghlan,  1301 
By  E.  B.  Murray  and  W.  G.  Stone,  1 146 
registration  of  civil  engineers  decreasing,  *766, 

e746 
road  construction.  State  university  and  agricul- 
tural schools,  Arkansas,  e  587 
Ehle,  Boyd: 

Costs  and  Special  Features  of  the  New  Water 

Supply  of  Victoria,  B.  C,  *406 
10%  Miles  of  36-inch  Riveted-Steel  Pressure  Line 

Built  on  Sooke  Work,  *564 
Virgin    Country    Renders    Concrete    Pipe    Line 
Construction  Difficult,  *507 
Electric  Railway  (See  Railroads,  electric) 
Electricity,  wireless  telephony,  sensational  achieve- 
ment, e  437 
Elephant  Butte,  N.  M.: 
dam,  for  reclamation  service,  nears  completion, 
n*91 
Elevated  Railways     (See  Railroads,  elevated) 
Eliot,  W.  M.,  Maximum  E-50  Shears  and  Moments 

at  Points  of  Short  Beams,  *633,  n  731 
Elliot,   A.   G.,   Scows   with   Skidway   Lay  300-Ft. 

Line  of  12-In.  Pipe  in  5  Hrs.,  *611 
EUms,  J.  W.: 

Air-Bound  Filters,  1  458 

Cincinnati  Storm  Does  Million  Dollar  Damage, 
n*89 
Emerson,  G.  D.,  Belt  Conveyors  Will  Help  Simul- 
taneous Driving  and  Lining  of  Air  Tunnels, 
*218,  e215 
Emerson,  Guy  C,  Boston  road  improvement,  $3,- 

000,000  needed,  report,  abs.  503,  n  629 
Engineering: 
aero,  new  branch,  outlook,  e  184 
materials,  adaptation  to  conditions,  manufactur- 
ers' poor  foresight,  e  124 
owners  free  from  liability,  Indiana,  court  rul- 
ing, n  524 
societies     (See  Societies,  engineering) 
submarine,   problems   brought  up  by  European 

War,  e  619 
work,   cost   and   execution,   steel   boom  menace, 
e  649  .  . 

early  contract  letting  to  relieve  situation  each 
year,  e  745,  e  778 
quick  action  and  the  bond  market,  e  682 
works  of  the  West,  cities  en  route  to  San  Fran- 
cisco, *261, e  245 
Engineering  Record,  cover,  remarks,  e650 
Engineers: 

advancement,  to  important  posts,  Philadelphia, 
n  742 
George  S.  Webster  and  George  E.  Datesman, 

n  *771 
Pennsylvania   Highway  Dept,  announcement, 
n  805 


Engineers   (Continued)  : 
advice,  municipal  and  public  utility,  inadequate, 

e3 
amendment  urged  upon  New  York  Constitutional 

Convention,  170 
appreciation  of,  Manitoba  Free  Preat  commen- 
dation on  Winnipeg  aqueduct,  e  667 
boards  and  commissions,  averagre,  non-technical 
men,  criticism.    By  Charles  C.  Carroll,  1  238 
civil,  registration  in  institutions  decreasing,  ♦766, 

e746 
conferences,  quick-action  without  lawyers,  Chi- 
cago, e  93 
contractor's  superintendent  criticises  methods  of 

approving  work,  e  65 
co-operation.    Constitutional    Convention    work. 
New  York,  its  lesson,  e  312,  e  587 
engineering  societies,  deficiencies  in  organiza- 
tion, abs.  By  Ernest  McCuUough,  421 
informal  conference,  Buffalo,  N.  Y.,  n  120 
New   York   State  department  of  engineering 

urged,  n  27 
significant   remarks   made   toward    that   aim, 

e403 
through   civic   responsibility,   abs.     By   F.   H. 

Newell,  420 
urged,  abs.  C.  W.  Hunt,  n  30 
coroner's  jury.  New  York  subway  collapse  case, 

n  553,  e  558,  e  617 
education  '  (See  Education) 
election  day,  responsibility,  e  527 
English,  help  in  work,  introduced  at  Princeton 

University,  e  527 
exploitation,  Latin-American,  reaction,  its  moral, 

e  558 
file     (See  File) 

idealism  and  art  in  engineering,  abs.  Charles  D. 
Marx,    Amer.    Soc.    C.    E.    convention,    San 
Francisco,  *378,  n  399 
licensing,  action   1911,  New  York  rescinded  by 

Amer.  Society,  n  308 
losses  due  to  inefficient  municipal  government, 
e  712 

By  Maurice  Deutsch,  1  798 
military  officers,  new  eligibility  qualifications.  Na- 
tional Societies,  e  498 
military  preparedness     (See  Preparedness,  mili- 
tary) 
Naval  Advisory  Board,  members  selected,  n  *368 
opinion  testimony,  valuation  conference,  Philadel- 
phia.   By  Alex.  C.  Humphreys,  1  734 
Panama-Pacific    Exposition    construction,,  pano- 
rama of  those  who  took  part,  n  *524 
receive  plaques  in  commemoration,  e  403,  n  433 
plumbing  changes,  its  different  aspects,  184 
practicability,  increasing,  interest  centered  that 

way,  e  468 
public  speaking,  comment,  American  Society  of 

Civil  Engineers,  San  Francisco,  e497 
publicity     (See  Publicity) 
reciprocity  toward  the  public  lacking,  fault  of 

education,  e  745 
recognized,  Lackawanna  Railroad  publicity,  e  587 
Royal,  distinguished  themselves  in  France,  n  67.7 
sanitary,  American,  in  Servia,  e  2 

bureau  of  engineering  planned,  Illinois,  n  61 
self-abnegation,  a  criticism  of  that  practice,  e  153 
services,  fees,  England,  new  policy.  Institution  of 
Civil  Engineers,  80 
promotion  work,  universities.     By  George  R. 
Bascom,  *47,  e  33 
By  B.  K.  Coghlan,  1  301 
By  E.  B.  Murray  and  W.  G.  Stone,  1 146 
specifications   deficient   make   contractor    scape- 
goat, e  559 
structural,  licensing,  Illinois,  approved,  n  59,  e  63 
Board  named,  n  305 
law,  outlined,  71  _ 
notice  of  application,  n  585 
usefulness  to  small  contractors,  reason,  117 
Engines     (See  Power) 
England,  Institution   of  Civil  Engin"eers,  services 

engineers,  fees  for,  policy  adopted,  80 
Ericson,  John: 
Chicago's  water  supply  situation  controlled  by 
pins,  I  798 
Erie,  Pa.: 
filters,  coagulant  required,  n  580 
flood  prevention  plans  adopted  by  City  Coimcil, 

n675 
Mill  Creek  flood,  cloudburst,  '179 
influence    on    Coatesville,    Pa.,    water    supply 

project,  e  247  . 

menace  removed,  improvement,  engineers  re- 
port, ♦440,  e  435 
restricted  channel  responsible,  ♦ise,  e  183,  e  185 
Eshleman,  John  M.,  reproduction  basis  of  valuation, 
criticised,  625 

Evanston,  111.:  ,1.1,4a 

pipe  repair,  opinions  of  cause  of  break,  49 
water   purification   plant,   filters,   rapid,  under- 
drains,  Monel  metal  satisfactory,  n  422 

backfilling  wagons,  truck  and  shovel,  make  record 
on  sewer  job,  ^521 
•,  Illustrated;  1,  letters;  e,  editorials:  n.  notes. 


Excavation   (Continued^  : 

buckets,  heavy  dragline  and  H^t  cableway  out- 
fit, levee  work,  Mississippi  River,  *396 
derrick  trolley  carries  dirt  beyond  caving^  bank, 

abs.  M.  A.  Millitr,  *674 
"dirt  backer,"  road  work,  Idaho,  ^24 
dragline  electric  makes  record,  Boise  irri^tion 

project,  561 
fills  in  for  its  own  track,  Chemung  Kiver,  Cor- 
ning, N.  Y.    By  Leon  C.  Ileilbrunner,  ♦365 
dredging,    pump    operated    electrically,    MiiiB*- 

apolis,  ♦136 
salvage  operation,  steamers,  Galveston,  Tex.,  in 

44  days,  n  ♦677 
shovel,    revolving,    Tbew,   crowding   features, 

n^466 
dump  cars,  well-balanced,  end,  made  on  New  York 

subway  contract,  ♦736 
excavator  on  soft  ground  moves  by  hitch  to  it« 

own  platform,  269 
explosives,  3,000  yd.,  moved,  Arkansas.  By  Georg* 

B.  Shaffer,  *5H 
green  brush  used  instead  of  sheeting,  sand  trench, 

673 
grubbing   Ashokan   reservoir,   amount  and  cost 

during  1914,  n  356 
hydraulic  fill,  dam  construction,  Piute  irrigation, 

Utah,  abs.  Joseph  Jenson,  *80 
road  work,  operation  analysis,  machinery,  saving. 

By  A.  B.  McDaniel,  'l26  e  123,  n  198 
shovel,  gasoline,  tapered-hoisting  drum,  n  ♦SIO 
steam,  burns  natural  gtia,  n  219 
Explosives : 
acid  water  decomposes  charges,  Panama  Canal, 

552 
air  pipe,  canvas,  not  damaged  by  blasts,  n  ^162 
canvas  rings  cut  cylinder  pier  evenly,  428 
delay  electric  caps  indicate  holes  as  they  explode, 

460 
ditch  dug  at  16  cents  per  cubic  yard,  673 
"dobying^'  channel  in  coral  rock,  612 
earth,  3,000  yds.,  moved  by  small  crew,  Arkansas. 

By  George  B.  Shaffer,  ^58 
extra  detonators  useless  unless  connected,  611 
for  driving  concrete  piles,  240 
fuse  troubles,  pointers  to  avoid,  178 
hangfire,  unusual  case.     By  L.  C.  Scott,  ^148 
powder  fuse,  lighting  without  splitting,  522 
price  advancement,  1914,  n  720 
production.  United  States,  1914,  n  134 
removed  from  missed  holes  with  compressed  air, 

.  303 
supply  of,  European  War,  e  779 
wrecked  ship's  backbone  broken,  Chicago  harbor, 

method  and  equipment,  ^191 
Extension  Division    (See  Educational  Institutions) 
Extensometer,    simplified,   accurate,   stress   varia- 
tions, abs.  Prof.  Cyril  Batho,  ^614,  e  497 


Fairchild,  C.  B.,  Cement-Sand  Bed  Used  for  Granite 

Block  in  Philadelphia,  457 
Fall    River,  Mass.,  water    and    sewerage  project, 
3-story  concrete  conduit,  Waputta  Pond,  ♦SOI 
Farley,  W.  §.,  Sloping  Versus  Curved  Cr.  •  u  for 

Highways,  1 174 
Federal  'Trade  Commission,  panegyric  of  its  work, 

e745 
Fences : 
concrete,    reinforced,    Brooklyn,    flank    transit 
route,  ^68 
Catskill  aqueduct  right-of-way,  abs.  Ralph  N. 
Wheeler,  361 
Ferris  Bill: 

condemnation.  Western  States  water  power  con- 
ference, Portland,  Ore.,  n  429,  e  405 
reintroduced  in  Congress,  n  771 
Field,  John  E.,  reports  on  Colorado  irrigation  situa- 
tion, abs.  e  216 
File: 

building  plans,  New  York  City,  system,  696 
clippings,  systematic  loose-leaf  method.  By  Henry 

A.  Burr,  I  520 
computations,   office,   indexing.     By   Frank    H. 

Jones,  ^128 
Dewey  decimal  system.  University  of  Michigan, 

pamphlets,  trade  publications,  etc.,  n  178 
plans,    road   management,    logarithmic    designa- 
tions, Cook  County,  Illinois,  •473 
technical  literature,  classification.    By  W.  P.  Cut- 
ter, 1  23 
technical,  suggestions  for  different  methods.  By 
Louise  B.  Krause,  760 
Filters     (See    Sewage    Treatment    Plant,  filters; 

Water  Purification,  filters) 
Filtration      (See  Water  Purification  and  Sewage 

Treatment) 
Finances     (See  Industrial  Conditions,  eng^neei-ing 

work) 
Fire  Resistance: 
method,  new,  with  wooden  .shingles,  n  717 
tests,  columns  Associated  Factory  and  other  fire 
insurance  companies,  1  ^800 
office    equipment.    Forest    Products'    Labora- 
tory, ♦767 
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FottB<iation> :  _ 

«T— *->•.  i«iafoi«a<i-coiicr«U,  economic  design.  By 
N.ir.  StitMatan,  •300 

Bv  W.  A.  Hoyt.  1468 
tp^tiil  construction,  *35& 
dUm;  coaevata,  106-ft.,  driven  at  San  Francisco 

P*«f^  ''SI 
c^Miata-eoatad,  repairing  under  water  witb  ce- 

■Mat  gOB,  674 
4rimc.  daapwater,  with  a  "can."  By  P.  L.  Mc- 
Gaady.  736 
'    1  eoil  of  manila  rope,  n  770 

r.  places  76  piles  a  shift,  Hunts'  Point 

id.  Naw  York  City,  •87 

gnMa  frame  used,  Balboa,  C.  Z.,  landing. 
By  Alex.  P.  Crary,  '801 
polling,  steel  sheet,  inverted  steam  hammer, 
eaa  u  every  00  sec.,  •769 
aoQ  nisssiirs  tast.  New  York  City  subway  con- 
struction, William  Street,  abs.  John  F.  Great- 
head.  '631 
Pradmlle,  Pa.,  Mahanoy  Plane  tunnel  driven  with 

thin  earth  cover.    By  R.  A.  Riley,  "SeS 
France: 
FoBtaedrooae  viaduct,  two  level  masonry  struc- 

bira,»768 
Boyal  enjgineers  distinguish  themselves,  n  677 
Francis.  James  B.,  tribute  to.    By  Dr.  Karl  Keller 

of  Munich,  e  711 
Frank.  Leslie  C,  "Cubic  Performance,"  a  term  for 
rating  water  and  sewage  treatment  plants, 
761, e  777 
Frankenfield,  Prof.  H.  C,  meteorological  analysis  of 
Galveston.  Tex.,  storms,  1900  and  1915,  *275 
Frankland,  F.  H.,  Decimals  of  the  Full  Circle,  1 671 
French.  R.   De   L.,  Circular   Sewers  versus  Egg- 
Sbaped  Catenary  and  Horseshoe  Cross-Sec- 
tions. •ZU 


GaOsrr: 

pnbnc    utility,    Chicago,    Union    Station,    Canal 
Street,  *b9'i.  e  628 
value,  drawbacks,  e  528 
Galveston.  Texas: 
storm,   aftermath,   estimated   damage,   pictures, 
n  'aoe,  •307 
causeway  damage  information  from  Blodgett 

Construction  Co.,  276 
devastation   wrought,   seawall   and   caasewav, 
and  other  storm  data.     By  E.  B.  Van  de 
Greyn,  ^271,  e247 
grain  elevator,  concrete,  withstands  hurricane. 

By  S.  Roland  Hall,  I  *42G 
pipe,  cast-iron,  good  record.    By  A.  T.  Dickey, 

1»607 
repair  work,  rapid,  restores  water  supply  and 
rail  connection.     By  E.  B.  Van  de  Greyn, 
•600,  e  497 
salvaging  four  steamers  in  44  days,  n  *677 
seawall  as  salvation,  view  of  John  B.  Hawley, 
276 

city's  salvation,  e  247 

curved  overhang  suggested.    By  E.  L.  Corth- 
ell,  1 426 

plan  adopted  to  strengthen  water  front.  Brig. 
Gan.  H.  If.  Robert,  •676 
severe  test  by  tropical  storm,  e  215 
swapt,  first  report,  n  241 
Garbage    <8ee  Refuse  Disposal) 
Gas: 
Incandaaeant  lamp,  street  lighting,  e  2 
rates,  raised.  West  Seneca,  N.  Y.,  People's  Na- 
tural Gas  Company,  Public  Service  Commn., 
e667 
Gaarhart,  W.  8.: 
Bridge  Patent  Hearing  to  Begin  About  January 

ailed  earth  roads,  construction.  Kansas;  abs.  *193 
Gibbs.  A.  W.,  presidential  address,  A.  S.  T.  M., 

better  rail  specifications  needed,  abs.  8 
GiUan,  Martin  J.,  plans,  military  preparedness,  in- 
dustrial organization,  abs.  e  689 
GQIe^ia,  Chester  Gordon,  Rerating  a  Pitometer, 

Gillette,  Eward: 
Boral  crediu  nscassary  If  Irrigation  enterprises 
are  to  suecaad,  789 
0*ader,  B^C,  Eogars'  Pass  tunnel,  pioneer  heading 

Glass: 
Grading,  how?  By  Aberthaw  Construction  Com- 
pany, 1802 
BitlMd.     By  M.  McEvoy,  1  468 
Gtan  Palb,  N.  Y.,  arch  brii^,  rein  forced-concrete, 

architectural  design,  •674,  e  557 
O^^*o%m^  road  accidents  prevented  by  mirror, 


nl06 

^^•**'"2*  ..^*»^  Strenrth    of   Gooseneck   That 

Paitod  on  Chicago  Derrick.  1  •426 
C<*thaU.  Maj.-Gan-  Gaorge  W.: 
Acid  water  decomposes  dynamite  charge.  Pan- 

aaia  Canal.  662 
■onarad  at  tba  Panama-Pacific  Exposition,  n  899 

*.  OhMlraUd:  L  lattara:  •.  «dltnriai.    r.    -»... 


Goethals,  Maj.-Gen.  George  W.    (Continued) : 
disproves  report,  future  engineering  plans,  n  59 
Panama  Canal  slides,  10,000,000-yd.,  report,  abs. 
•652 

Goodwin,  R.  E.,  concrete  in  actual  structure 
strongrer  than  field-sample  specimens.  New 
York  subway,  abs.  296,  e  279 

Grace,  W.  L.,  Concrete  Patches  Repair  Centrifugal 
Dredging  Pump,  *147 

Grade-Crpssing  Elimination  (See  Railroad,  grade- 
crossing  elimination) 

Grain  Elevator    (See  Buildings,  grain  elevator) 

Grand  River  Roller  Dam,  Colorado,  features,  n  *209 

Grandstands  and  Stadiums : 
balconies,   cantilevered,    reinforced   concrete   de- 

sigfn,  high  schools,  *234 
Sheepshead  Bay,  speedway,  N.  Y.,  design,  *411 

Graphic  methods,  discussion  in  comparison  with 
analytical,  e  467 

Graphic  Presentation: 
Joint  Committee  on  Standards,  discussion  on  re- 
ports, e  215 
suggestions,  17  fundamental  principles,  633 

Gravel  production,  United  States,  1914,  n  786 

Great  Falls,  Mont.,  dam  dedicated,  n  305 

Greathead,  John  F.,  soil  test,  New  York  subway 
construction,  William  Street,  abs.  *631 

Green,  Chas.  N.,  report  subsurface  problems  New 
York  City,  recommendations,  e  185 

Greiner,  J.  E.,  overload  allowed  in  operating  rail- 
road bridges,  International  Engineering  Con- 
gress paper,  387 

Greth,  J.  C.  W.,  water  softening  plant,  Yoimgs- 
town,  sheet  and  tube  mill,  abs.  *622 

Groat,  B.  F.,  Models,  Properly  Designed,  Show  Cor- 
rectly Performance  of  Dams  and  Turbines, 
377 

Gunnison  Tunnel,  longest  in  America.  By  Morris 
Bien,  1  489 

Gypsum  production.  United  States,  1914,  n  674 

H 

Haiti,  resources  as  a  field  for  engineering,  e  437 
Halifax,  N.  S.: 
ocean  terminal,  drill  boats  used,  *395 

hoisting  equipment  to  handle  heavy  blocks,  *428 
Hammond,  H.  D. : 
Home-Made  Cableway  Changes  Shafting  on  Cais- 
son Job,  *147 
All  Scaffold  Builders  Should  Read  This  Book,  801 
Hansen,  H.  J.,  pontoon  bridges,  Prairie  du  Chien, 
Wis.,  C,  M.  &  St.  P.  Ry.  Co.,  desigji  and 
operation  of  floor  system,  abs.  *704 
Harahan  Bridge,  Memphis,  Tenn.,  erection,  prog- 
ress of,  Arkansas  approach,  *380 
Harbor     (See  Waterways) 
Harding,  H.  McL.,  cargo  handling,  more  efficient, 

needed,  abs.  693 
Hardman,  R.  C: 
Blocking   of   Concrete   Bricks   Used   in    Raising 

Steel  Bridge,  460 
Forms  Built  Before  Supporting  Falsework  for 

Concrete  Bridge,  *492 
Home-Made  Tool  Bends  Reinforcing  Bars  of  Sev- 
eral Sizes,  *582 
If  Decimals  of  Degree,  Why  Not  Decimals  of 

Full  Circle?  1  490 
Reinforcing  Spring  in  Place  Holds  Concrete  to 

Plate  Girders,  *673 
Use  of  Wrecking  Crane  Saved  Money  on  Small 
Job,  •366 
Harlem  River,  New  York  City: 

Draw  span  floated  to  place,  construction,  n  277, 
•298 
set  with  sand  jacks,  construction,  ^304 
Harrisburg,  Pa.,  Paxton  Creek,  lined  with  concrete, 

improvement.     By  Joel  D.  Justin,  *101 
Hartford,  Conn.,  waterworks,  addition  to  increases 

supply  30,000,000  gal.,  •289 
Harza,  L.  F.,  Further  Means  Suggested  for  Inter- 
pretation of  Water-Turbine  Test  Data,  *542 
Hatton,  T.  Chalkley,  Milwaukee's  activated  sludge 

plant,  large-scale  installation,  abs.  *481 
Hauer,  D.  J.,  economics  of  contracting,  comments  on 

.  important  points,  e  124 
Hauling: 
motor  truck  and  trailer  operated  as  a  unit  with- 
out destroying  truck  individuality,  *522 
motor  trucks,  oil  and  spare  parts  carried  to,  by 
small  car,  •735 
possibilities  on  short  distances,  *731 
reduces  charges,  Chicago,  299 
six-wheel,  take  load  off  traction  wheels,  n  *744 
suggestions  for  use,  operation  and  maintenance, 

•721,  •735 
time  lost  in  loading  and  unloading,  e  681 
road   construction,   South   Bend,   Ind.,   materials 
mechanically  handled,  *133,  e  123 
Btandard-gage    railroad    hauls   material,    New 
Lexington,  Ohio,  *393 
tractor  taxation,  Pennsylvania,  e  33,  e  34 
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Hawgood^  H.,   report,   Los   Angeles   County    Cal 
flood  prevention,  recomniendatlons">art  2! 

Hawley  John  B.,  view  on  Galveston  seawall  as  sal 

vation  of  city  from  storm,  276 
Hawley,    W.    C,    experience    in   calking   joints   .f 

water  mains,  abs.  326  ^ 

Hayes,  Hammond  V.,  railroad  valuation,  land  re- 

Health^^ief 's°a"nft°a^L^^)  '^^^""^  ^'''^^''  '^ 

^^"'T^rf'f^rX"dW?ffi%S  ^"  ^^^^^  ">' 
Hell  Gate  Bridge,  New  York  City 
closing   and   swinging   arch,   time,  method   and 
equipment,  *438,  e435  '"ei-noa    ana 

safety-first  methods,  efficiency   e  93 

^ntbficaTi^n:  *\lf'''''   '^'"'^   ^"^•^"^^y   <" 

""•^"'"B'altfmlt  ^491'^°'"*"^"^  "'''''  ^"«'-" 
Henny,  D.  C:  • 
Life  of  Wood  Pipe,  162 

Water  Slopes  of  Earth  Dams  Protected  in  Novel 
Way,  abs.  452 
Hering     Rudolph,  ^ Dr.    Imhoff    Leaves    German 

Trenches  to  Design  Sewer  Systems,  1  425 
Hesser  F  R.,  Test  Plant  Operated  to  Deodorize  Oil 

Refinery  Wastes,  *541 
Hetch  Hetchy,  Cal. : 
bond  sale  of  $2,000,000  approved,  n  643 
construction  differences  adjusted,  n  242 

point  approved,  n  60 
plans  for  railroad  almost  completed,  n  277 
preparations    being    rushed    to    completion    for 
work,  n  553 
Highway  (See  Roads) 
Hill,  E.  P.: 
Can  Sheet-Pile  Cut-off  Be  Driven  in  Core  of  Old 
Earth  Dam?  1  519  1 

Hillberg,  A.  G.:  I 

Critical  Velocity  in  Hydraulic  Turbine  Intakes, 

1  *799 
Design  for  Scroll  Cases  and  Intakes  for  Single-  ! 
Runner  Turbines  Analyzed,  Part  1.  *413 
Part  2,  *442  ! 

Design  of  Turbine  Draft  Tubes  Analyzed,  Part  1. 
*604,  e  588  j       ,  , 

Part  2,  *630 
Himes,  A.  J.: 

local    organization,    engineering    societies,    must 
lead  in  publicity,  abs.  663,  e  649 
Hockenheim,  Germany,  water  tower,  design  of,  *48 
Hoisting  machinery: 

crane,  wrecking,  saves  on  small  viaduct  job,  by 

R.  C.  Hardman,  *366 

locomotive,  put  to  many  uses  on  one  job,  *801 

reach  extended  by  trussed  timbers.  Forty-sixth 

Street  pier,  New  York  City,  *58 

derrick,  15-ton  guy,  folds  compactly,  Chicago  job, 

gooseneck  failure,  Chicago,  n  *306 

cause,  by  Edward  Godfrey,  1  *425 
car  lowers  itself  from  elevated  railroad,  Brook- 
lyn, by  A.  S.  Beale,  *78 
grapple  to  handle  heavy  concrete  blocks,  Halifax, 

N.  S.,  *428 
signal    system,    painted    cableways,    Detroit-Su- 
perior Bridge,  Cleveland,  Ohio,  by  Harold  E. 
Ketchum,  *117 
spud  hoist,  compact,  eliminates  costly  equipment, 
n  *679 
Holland,  Zuyder  Zee  reclamation  project,  postponed 

by  war,  brief  outline,  e  746 
Hollow  Building  Tile  Manufacturers'  Association, 

convention,  Indianapolis,  n  89 
Hollywood  water  supply  district,  Los  Angeles,  Cal., 

rented  to  city,  n  241 
Holmes,  Joseph  A.: 
memorial     professorship,     Colorado     School    of 
Mines,  n  306 
Holtville,    Cal.,    bowl    outlets,    concrete,    diversion 

channels,  reduce  velocity,  *41 
Holtwood  plant,  McCall's  Ferry,  Pa.: 

ice  fighting  is  systematized,  by  F.  A.  Allner,  *66, 

e63 
experience  with  ice,  by  F.  A.  Allner,  *113,  e  93, 
e687 
Holyoke,  Mass.,  flume,  ample  for  purposes  of  re- 
search. Government  flume  not  needed,  by  H. 
Birchard  Taylor,  321  j 

Hommon,  Charles  C.: 
Algae  Growths  Cover  Atlanta  Sewage  Filters, 

*335 
Operating  Records  of  Atlanta  Sewage  Treatment 
Plant   Show   Adequate   Degree   of   Purifica- 
tion, *4 
Hoopes,  Jr.,  Edgar  M.: 
Air-Bound  Filters  the  Chief  Difficulty  in  Operat- 
ing Wilmington's  Water  Purification  Plant, 
*282,  e  280 
pipe  joint  failure   at  elbow,  Wilmington,   Del.,  j 
pumping  station,  *390 
Howard,  A.  W.: 
Seattle    Uses    Ejector    to    Clean    Sewer    Catch 
Basins,  *690  1 
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Howell,  Franklin  D.:  1 

Proposes   constructing   six    viaducts   across    Los 
Angeles  River,  California,  n  119 
Hoyt,  W.  A.: 

Reinforced-Concrete  Footings  Economically  De- 
signed, 1458 
Hudson,  N.  Y.: 
landslip,  Knickerbocker  Portland  Cement  Com- 
pany s  power  plant,  •179 
caused  by  water-soaked  bed  of  blue  clay,  by 
D.  H.  Newland,  •263,  e  246 
Humphreys,  Alex.  C: 
Opinion  Testimony  of  Engineers  and  EconomisU.  I 
1  734 
Hunt's  Point  Terminal,  New  York  City: 
bulkhead  construction,  ^104 

floating  driver  places  75  piles  a  shift,  •S? 
Hunt,  Charles  W.: 

engineers'  co-operation  urged,  abs.,  n  30 
Hydrant  (See  Water  supply,  hydrant) 
Hydroelectric  plant  (See  Water  Power,  hydroelec-  ' 
trie  plant) 


I 


Icehouse  (See  Buildings,  icehouse) 
Idaho : 

irrigation  project,  opening,  new  policy,  n  709 
public   utility  depreciation   deduction   overruled. 

480 
roads,  earth  moving  "dirt  bucker,"  •24 
Illinois: 
Board  of   Examiners  of  Structural   Engineers, 

F.  H.  Newell  appointed,  n  399 
Champaign  County,  state  aid  refused  in  oil  road 

project,  n  676 
civil  service  examinations,  by  Robert  Isham  Ran- 
dolph, 1  23 
Cook  County,  detour  signs  for  autolsts,  by  George 
A.  Quinlan,  1  *519 

management,  file  system  and  plans,  logar- 
ithmic designations,  *473 
health  expenditures,  yearly,  600  municipalities, 

n317 
Highway    Commission    offer,    shop    inspection, 

bridge  works,  n  554 
licensing    law,    structural    engineers,    approved. 
n  59,  e  63 
Board  named,  n  305 
review  of,  71 
roads,     appropriation     for     the     year     1915-16, 
$990,000,  n  120 
brick,    monolithic    construction,    mortar    bed, 

abs.,  by  Rodney  L.  Bell,  •453 
oiling,  bond  issue  for,  bad  legrislation,  e  371 
sanitary  engineering,  bureau  of,  planned,  n  61 
j      water-supply   rules    adopted.    Utilities    Commis- 
sion, n  472  I 
Illinois   Central    Railroad,   grade   reduction,   Ken- 
I             tucky,  n  134 

Imhoff  tanks  (See  Tanks) 
'  Imhoff,  Karl,  Dr.: 

leaves  German  trenches  to  desig^n  sewer  systems, 
I  by  Rudolph  Hering,  1  425 

j  Imperial     Irrigation     District,     Cal.,     agreement 
reached  in  suit,  n  707 
Imperial  Valley: 
earthquake,  property  damaged,  n   ^27 

test  for  reinforced  concrete,  n  *60 
heading,   Colorado   River,   temporary  dam   built 
by  hydraulic  method,  ^794 
Indiana : 
Apraw   Falls  hydroelectric  plant  work  started, 

n  676 
conservancy    legislation    allows   organization    of 

districts,  e  372 
contractor's  materials,  owner  free  from  liability, 

ruling,  n  524 
fire  hydrant  water  charges,  ruling  on,  n  399 
water-power   legislation   criticised,   abs.,   Morris 

Knowles,  488 
water  purification,  Indiana  Harbor,  efforts  made 
to  force  company  to  install  plant,  n"  523 
Indianapolis,    Ind.,    White    River    fiOod-protecti<m 

levees,  construction,  *560 
Industrial  conditions: 

engineering  work,  application  to  contract  work, 
e  712 
bond  market  opportunity,  e  682 
early  contracts  to  relieve  the  situation  each 

year,  e  745,  e  778 
Federal  Trade  Commission  work,  e  746 
outlook,  1916,  e  649  { 

steel  boom  menace,  e  649  | 

Industrial  Organizations:  | 

American   International   Corporation,  its  scope, 
e  745 
organized,  world  trade,  n  675 
military    preparedness,    Gillen    plan,    advisory  ; 
board,  etc.,  e  589 

♦,  illustrated;  1.  letters;  e,  edltorlala;  n,  notes. 


Ii.duBtrial  Plants: 

New   >;•    •  —   Sugar  Company,   Niquero,  Cuba. 
^'  <  and  layout,  by  Samuel  Vickaw, 

Wharton,'  Jr.,  &  Co.,  William,  Works,  Easton,  Pa., 
layout  and  design,  ^698 
Inland  Navigation  Company,  Hiaciaaippi  River,  pro- 
posed scheme  on  inland  waters  transporta- 
tion, aba.,  Capt.  John  H.  Bemhard,  332,  e  311 
Institution   of   Civil   Engineiers,   England,   profea- 
sional  services,  fees  for,  policy  formulated,  80 
Instruments : 
computing,  hydraulic  daU,  turbine  characteris- 
tics, by  L.  F.  Harza,  ^542 
computing,  logarithms,  new  slide-rule  device,  pre- 
cise and  accurate,  n  '466 
extensometor,  simplified,  stress  variations  accu- 
rate, abs.  Prof.  Cyril  Batho,  *&U,  e497 
surveying,  chain  "anchorage"  for  transit,  'le 
Insurance: 
fire,  tests  of  columns.    By  corporations,  1  'SOO 
liability.  State  fund.  New  York,  annual  report, 
e  63 

educational    work,    safe    working    conditions, 
e  778 
transit  system  aids  employees,  Brooklyn,  N.  Y., 

International    Association    for   the   Prevention   of 
Smoke,  convention,  Cincinnati,  papers,  dis- 
cussions, etc.,  n  368 
International  Engineering  Congress: 
convention,    San     Francisco,    announcement    of 
awards  in  engineering,  n  150 
comments  on  success,  e  404 
concluding  session,  review  and  comments,  e  404, 

engineers'  response,  e  153 

hospitality  and  energy,  San  Francisco,  e  403 

importance  and  meaning  to  engineers,  e  311 

iourney  to  West  amply  repaid,  e  153 
ist  of  speakers  and  papers,  n  243 

criticism,  e  245 
opening  sessions,  world's  works  reviewed,  n  897 
1  papers  to  be  presented,  discussion,  e  183 

I  records  of  proceedings,  e  435 

I  French   engineer,   Jean   de   Pulligny,   attends 

j  convention,  n  399 

I  officials,  committee  of  management,  resume  of 

their  careers,  n  ^401 
special  train  en  route  and  arrival,  n  398 
en  route,  progress  of  party,  n  370 
International     Irrigation     Congress,     convention. 

Stockton,  Cal.,  reports,  n  399 
International  Road  Congress,  convention,  Worces- 
ter, Mass.,  n  803 
Interstate  Bridge,  Oregon: 
commence  work,  n  772 
steel,  pier  and  floor  design,  ^18 
Interstate  Commerce  Commission: 
valuation  of  carriers,  date  of  hearing  and  new 
orders  19  and  20,  331 

hearing,   Washington,   D.   C,   railroads'   side, 
n  461 
Western    rates    advance    case,    railroads,   disap- 
pointment in  decision,  e  216 
passenger-rate  case  award,  criticism,  e  777 
Iowa: 
Le  Claire,  canal  construction  upper  Mississipni 
•785  *^ 

Lincoln  Highway,  new  type,  gravel  road,  n  709 
Page  County,  highway  bridges,  washed  out,  cost 

repair,  n  582 
roads,  country,  numbering  proposed,  n  203 
dirt,  experiments  with  oil  on,  'IS 
experiments  with  gravel,  abs.,  T.  R.  Agg,  •664 
section  formed,  American   Waterworks  Associa- 
tion, n  707 
Iron: 
pig,  production   United  States,  first  half.  1915. 

n  320 
rolled  production.  United  States,  1914,  decreases 
192 
Irrigation : 
bowl  outlets,  concrete,  diversion  channels.  Holt- 
ville, Cal.,  •41 
California,  conference,  San  Francisco,  Nov.  29, 

discussion  and  review,  n  741 
canals,   concrete,   loss-comparison   with   mortar- 
lined,  abs.,  H.  D.  Newell,  ^21 
Colorado,  situation,  wane  of  speculation  helps. 

abs.,  John  E.  Field,  e  216 
credits,  old  entry  payments  may  be  transferred 
to  new,  n  803 
rural,  are  necessary  for  enterprise's  success 
By  Edward  Gillette,  789 
drainage,  intercepting  and  relief,  necessity  of.  by 
D.  W.  Murphy,  ^36  '      >    J 

Hillsboro  County,  Fla.,  drainage  districts  being 

promoted,  n  706 
land  settlements,  urge  commission  to  study,  n  773 
New  Mexico  State  Water  Board  upholds  irri- 
gators' rights,  n  278 
openings,  new  policy,  Idaho,  n  709 
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*pSnt"i^in'c;ablei^ys  Red  and  Blue  for  Electric 

Sicnal  Systam.  '117 

Kinniard,  R.  N.:  '  ... 

McpM^nMiit  with  natural  water-softening  seolite, 

KnMMtoeker  Portland  Cement  Co..  Hudson,  N.  Y. : 
lutddip  at  pow«r  plant  caused  by  water-soaked 
l!!,5  of  blue  clay,  by  D.  H.  Newland,  *25S, 
•  245 
danukM.  *179 

Sm%l\    Waterworks    Revamped    Under    Service, 
•S87 
Knoma,  Homer  v.:  „         ^     t:. 

TruaMd-Steel   Chute   Places   Concrete   Economi- 
eally  on  Slope.  ^491 
KnowlM.  Morris:  ,     •  ,.         o      m   v 

watar-power  conservation  legislation,  f&.,  n.  i., 
Ohio,  Ind..  criticised,  abs..  488 
Koehler.  Arthur:  .  ,    .     „.       „       * 

Lon^eaf     Pine     DisUnguished     Visually     from 
Loblolly  or  Shortleaf,  •SID,  e  842 
Kranaa,  Louise  B. : 

Engineers'  Technical  File  Should  Be  Small,  Up- 
UMlate  and  Easily  Kept.  760 
Kutter't  formula,  nomographic  charts  for,  by  G.  S. 
Coleman,  I  *489 
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Labor, 
alien,  court  decision  in  Arizona  and  New  York  1 

affect  contract  work,  e  683 
artist's  conception,  "Literary  Digest."  n  *338 
convict,  California  roads,  bill  passed,  n  150  | 

convict,  road  construction,  Colorado.  50  per  cent 
saving,  abs..  by  J.  E.  Maloney.  444  I 

direct,  railroad  construction,  Australia,  vs.  con-  | 

tractor,  abs.,  Maurice  E.,  Kemot,  •694,  e  682 
tnployment     bureaus     inaugurated,     Dept.     of 

Labor,  n  60 
laws,  trend  of.  affecting,  review  by  the  Bureau 

of  Labor  SUtlstics,  e  217,  e  245 
National    Emoloyment    Exchange    report,   fiscal 

year,  1915.  n  773 
railroads,  employees  given  a  better  chance,  more 
efficient,  editorial  abs.,  by  George  M.  Bas- 
ford,  e  154 
society    employment    bureaus,    information    de- 
sired, by  Ernest  McCullough,  I  607 
Lake   Forest,   III.,   water   rate   reduction   granted. 

n  120 
Lake  Washington  canal  lock,  Seattle,  Wash.,  con- 
struction and  equipment  used,  *141 
Lamps: 
carbide,  tunnel,  care  and  pointers  toward  safety, 

ext,  by  James  W.  Paul,  460 
street,  develoDment  of,  e  2 
Land  borings,  Chicago,  III.,  cost,  n  565 
Landreth,  Olin  H.: 
amendment  in  New  York  Constitutional  conven- 
tion relative  to  service  boards,  170 
Landslip  (.See  Slide?) 
Lansa,  Gaetano: 
Taata.  full-size  members,  bridges,  buildings,  ma- 
chinery and  other  structures,  need  of.  abs., 

•  668 
Latin   America,  exploitation,   reaction,   its  moral, 

•  668 
Lauchli,  Eugene: 

Rock  Temperatures  in  Deep  Tunnels  Recorded, 
•782 
UvU.  Fr«l: 

Inland    Water   Transportation,    shipping    rates, 

disrussion,  1  619 
Railroad  Field  Data,  I  146 
Ci^ak.    l*wr«nc«,    Mass.,    Experiment    Station,    sewage 
^  treatment   filters,   deep,   economical,   "held" 

watw   principle,   abs.,   H.   W.    Clark,   •477, 

•  4ov 
Lcadite  calkinr  in  water  mains,  satisfactory  results, 

aba.,  W.  C.  Hawley,  826 
l^mmtn.   Pa.,   tornado   plays   freak,   by   Carl    P. 
Birkinbine,  1  *802 
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kcialation    needed    to    control    use    of    eronnd 
watw.  abs.,  786 
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reporta,  Ixm  Angeles  County,  Cal.,  flood  preven- 
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"-'gontmcTNew    York    City   subway,   Board   of 

Estimate  alters  clause  brings  on  suit,  n  ^41 

compelled  to  approve,  277 

law,  alien  labor,  Arizona  and  New  York,  court 

decision,  important  to  contract  work,  e  bSd 

highway,  Wisconsin,  changes  made,  n  24^ 

labor    Bureau  of  Labor   Statistics,  indicative 

of  state  of  mind,  e  217,  e  245 
Missouri    drainage-district,    upheld,    Supreme 

Court,  761  X        oi  1 

New  York,  jitney  bus  enforcement,  n  ^11 

tampering  with  lock  appartus  a  felony,  n  109 
North  Carolina,  wheel  tax  law  would  provide 

road  maintenance  fund,   abs.,  J.   H.   i'ratt, 

786 
railroad   legislation,   President  Wilson's   plea, 

annual  message  to  Congress,  e  711 
South  Carolina  drainage  levy,  an  assessment, 

n  709  .         o     •  i         ^-         f 

licensing,  engineers,  American  Society,  actios  ol 

1911  rescinded,  n  308  „       ,  . 

structural    engineers,    Illinois,    Board,  named, 

n305 

law,  review,  n  59,  71,  e  63 
patents,  bridge,  Luten,  hearing  to  begin  about 
Jan.  1,  1916,  by  W.  S.  Gearhart,  1  734 
postponed,  U.  S.  Senate,  n  645 
Colorado  District  Court  rules  against  Luten, 

dock,  concrete,  infringement,   Cleveland   Dock 

Engineering  Co.,  n  209 
filters,   Jewell,    holding-down    screens    upheld, 
.    Minneapolis,  n  181 

infringement,  Jewell  vs.  Minneapolis,  patent 
upheld,  191  ... 

relation  of  patentee  to  municipality  and  con- 
tractor, discussion  by  Daniel  B.  Luten  and 
S.  Whinery,  546 

discussion,   by    George    C.    Warren    and    S. 
Whinery,  511 

road  and  public  works,  by  S.  Whinery,  73, 
e63  ,  ^ 

suits,  Cream  of  Wheat  case,  freedom  to  choose 
customers,  e  619 
land  "availability,"  New  York  City,  Ashokan 

case  decision,  e  777 
Los  Angeles  water  supply,  settled,  n  584 
Imperial  Valley,  Cal.,  water  rights,  agreement 

reached,  n  707 
liability,  owner  free  on  contractor's  materials, 

Indiana,  n  524 
stream  pollution,  court  sustains  right  of  State 
to  prohibit,  Delaware  River,  N.  J.,  n  675 
Niagara   Falls,   N.   Y„  municipal   filtration 
plant  enjoined  from  discharging  wash  water, 
160,  e  154 
Le  Grand,  J.  Mastella: 
Are    Timber    Pads   Under   Crushing   Machinery 
Desirable?  1  734 
Lewis,  Nelson  P.: 
city  planning,  building  area,  height  and  other 
limitations,  abs.,  597 
What    It    Is — Four    Main     Features,    Inter- 
national Engineering  Congress  paper,  382 
How  It  Should  Be  Prosecuted— Why  It  Is  the 
Engineer's  Work,  415,  e  403 
municipal  improvements,  apportioning  costs,  abs., 

666 
road    building,   fallacy   of   short-lived   structure 
and   long-term   bonds,   Pan-American    Road 
Congress,  abs.,  352,  e  341 
Library   (See  Technical  Literature) 
Licensing  (See  Legal  Matters,  Licensing) 
Lightfoot,  H.  C: 
Float   Used  to   Finish   Tunnel  Floor   Concreted 
Continuously,  *177 
Lighting  (See  Lamps) 
Lime,  A.  S.  T.  M.  convention  report,  n  29 
hydrated,  advantages  of  use,  studies  U.  S.  Bu- 
reau of  standards,  n  613 
production,  1914,  United  States,  n  639 
Lindenthal,  Gustav: 
rail    specifications,    changes    urged    in    sections, 
composition    and    manufacture,    abs.,    *106, 
e93 
Lippincott,  J.  P. : 

report,  Los  Angeles  County,  Cal.,  flood  preven- 
tion, recommendation.  Part  2,  *232 
Lockport,  N.  Y.,  Main  Street  bridge,  three-hinged 
arch    girder    span,    clearance    requirement, 
Barge  Canal,  •702 
Locks: 
expansion  joints  in  walls,  Welland  Ship  Canal, 

n  141 
Keokuk,  Iowa,  mitering  gate,  design,  operation, 
construction,  by  B.  H.  Parsons,  •344,  e  343 
submersible  gate,  desigrn,  operation,  construc- 
tion, by  B.  H.  Parsons,  ♦446,  e  435 
Lake    Washington,    Seattle,    Wash.,    canal   lock, 

construction  and  equipment,  *141 
Sault  Ste.  Marie,  gate  straightened  under  2-ft. 
water  head,  n  531 
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Loetschberg   tunnel,    rock   temperatures      Bv   Eu- 
gene Lauchli,  *782 
Logan,  F.  M.: 

Kconomy  in  Use  of  Fuel  Results  in  Elimination 
of  Dense  Smoke,  581 
London,  Ontario,  water  meters,  data  on,  1914   n  7 
Los  Angeles,  Cal:  ' 

aqueduct  system,  first  hydroelectric  plant  nears 

completion,  *167 
De  la  Brea  sewer  system  construction,  *130 
engineering    societies    unite,    new    organization. 

n  29 
Hollywood  district,  water  supply  system  rented. 

n  241 
municipal  dock  1,  completed,  n  210 
railroad  station,  new,  general  features,  *783 
viaduct,    six,    across    river,    proposed    to    solve 
grade-crossing  and  traffic  congestion  prob- 
lems, n  119 
water  supply  damage  suit  settled,  n  584 
system,  revenues  for  June,  n  134 
Los   Angeies   County: 

flood   prevention   expenditure  proposed  of  $16.- 
200,000,  n  181 
Government  engineers  study  problem,  n  305 
reports  of  engineers,  recommendations,  part  1. 
*204,  e   183  •  f  • 

part  2,  *232 
Louisiana,  highways   department  recommends  tax 

increase,  n  506 
Louisville  &  Nashville  Railroad,  emergency  repair 

work  along  Gulf  of  Mexico,  *758 
Louisville  &  Portland  Canal,  Ohio  River: 
lock,  cableway,  single-line,  pulls  tools,  *460 
span   bridge,    direct-lift,   design    and   operation, 
*199 
Lowell,  Mass.,  Appleton  Company  storehouse,  foot- 
ings of  special  construction,  *355 
Ludwick,  E.  E.: 

Automatic  Device  Controls  Hypochlorite  Appli- 
cation, *103 
Luiggi,  Prof.  Luigi: 

automatic    siphons   used  in   Italian   dams,   abs., 

*697 
port  channels,  Venice,  kept  clear  by  tidal  mover 
ment,  properly  controlled,  abs.,  637 
Lumber   (See  Timber) 
Luten,  Daniel  B.: 

bridge  patent  hearing  postponed,  n  645 
to  besin  about  Jan.  1,  1916,  by  W.  S.  Gearhart, 
1  734 
Colorado   District  Court  rules  against  patents, 

726 
How  Shall  Patented  Materials  or  Processes  on 
Public  Works  Be  Handled?  discussion,  546 

M 

MacArthur,   L.   M.: 

Lettering  Land  Sections  for  Federal  Valuation 
Maps,  1  490 
McCorkle,  W.  V.,  train  derailed  in  tunnel  knocks 

lining  down,  n   277 
McCullough,  Ernest: 

society    employment    bureaus,    information    de- 
sired, 1  607 
Time   at   Hand   When  the   Engineering  Society 
Should  Awake  to  Its  Deficiencies,  abs.,  421 
McDaniel,  A.  B.: 

Operation    Analysis    of    New    Machines    Which 
Cheapens    the    Moving   of    Earth   on    Road 
Work,  *126,  e  123,  n  198 
tests,  concrete  cured  at  low  temperatures,  abs., 
*600 
MacDowell,  R.  F.:  ^       . 

Small    Waterworks    Revamped    Under    Service, 
*287 
McEvoy,  M.: 

How  Glass  Is  Graded,  1  458 
McGeady,  P.  L.: 

pile  driving  with  a  "can,"  736 
McGee,  H.  S.: 

Tile  Manholes  for  Sewage  Plants,  *55 
McGraw  waterworks  directory,  data  summarized, 

13 
McMillan,  F.  R.:  ^  „  . 

Time  and  Shrinkage  Affect  Stresses  and  Deflec- 
tions of   Reinforced-Concrete  Beams,     Ml, 
e  246 
McNeilly,  Robert  H.:  „    ^       _,      ,, 

Sand  for  Concrete  and  Cement  Mortar  Should 
Have  "Jump"  in  Grading,  *659,  e  681 
Machinery   (See  Apparatus  and  Machinery) 
Mahanoy    Plane,    tunnel,    Frackville,    Pa.,    driven 
with  thin  earth  cover,  by  R.  A.  Riley,  *365 

Main,  Charles  T.:  -   „  ,.  ^      *     „   *„, 

Pile    Tests    Indicate    Type  of   Substructure   for 
Technology  Buildings,  *235,  n  390 

Cokfrado' Makes  50  Per  Cent  Saving  with  Con- 
vict Labor,  abs.,  444 

""paS  Cr^own'^Best  Distributed  by  Hyperbolic 
Curve,  *549 


Maney,  G.  A.: 
stress  analysis  for  wind,  slope-deflection  method 
reduces  time,  abs.,  *231,  e  215 
Mangold,  C.  H.: 
beams,  reinforced  for  compression,  diagrams  for, 
abs.,  •472 
Mannheimer  Building,  St.  Paul,  Minn.: 
economy  in  cantilever  beam  desigrn,  *392,  e  372 
steel  construction,  heavy  stresses,  '159,  e  153 
work  abandoned,  to  be  dismantled,  n  554 
Manufacturers: 
adaptation  of  material  and  machinery  to  work, 

important,  not  being  practised,  e  124 
speed  capitalized,  demands  due  to  war,  e  527 
Marx,  Charles  D.,  Prof.: 

The  Engineer  a  Practical  Idealist,  ♦378,  n  399 
Maryland,    Bureau    of    Sanitary    Engineering,   di- 
vision, n  159 
Marysville,  Kan.,  filters  handle  excessively  turbid 

water,  by  C.  C.  Young,  290 
Marysville,  Ohio,  sewage-treatment  plant,  high  de- 
gree purification,  by  E.  D.  Barstow,  636 
Marysville,  Utah,  Piute  dam,  handling  hydraulic 

fill,  construction,  abs.,  Joseph  Jenson,  *80 
Massachusetts : 

■  Deerfield  River  Hydroelectric  Plant,  design.  Part 
1,  *374 
construction,  Part  2,  *423 
Public  Service  Civil  Engineers'  Association,  at- 
tempt to  better  conditions,  by  Charles  C.  Car- 
roll, 1  639 
Massachusetts  Gas  and  Electric  Light  Commission, 

report,  smoke  prevention,  Boston,  e  93 
Massachusetts  Institute  of  Technology: 
buildings,   new,   Cambridge 
views  of  progress  in  work,  n  *553 
dedication  date,  June  14,  1916,  n  645 
pile  tests,  type  of  substructure  indicated,  by 
Charles   T.  Main  and   H.   E.  Sawtell,  '235, 
n  390 
Walker   Memorial,   central   feature   of   group, 
n  210 
business  and  economics  course,  eng^ineering  ad- 
ministration, 323 
engineering  administration,  first  year,  e  64 
research   department,    steam   pollution,   need   of 
biological  study,  e  34 
Material   (See  Engineering,  Materials) 
Mathematical  Formulas   (See  Formulas) 
Mayhew,  A.  B.: 

concrete  temperature  variation  tests,  abs.,  *624 
Means  Brook  Dam,  Bridgeport,  Conn.: 
concrete  plant,  washer,  *611 
construction,  plant  organization,  *602 
Measurements  (See  Standards) 
Memphis,  Tenn.: 
Harahan  bridge,  progress  of  erection,  Arkansas 

approach,  *380 
water  supply,  meters  installed  during  1914,  169 
Merriman,  Richard  M. : 
waterworks  summary  to  show  twenty-four  plants 
in  Porto  Rico,  1  238 
Meters   (See  Water  Supply,  meters) 
Metropolis,  111.,  bridge,  steel,  truss  spans,  Paducah 

&  Illinois  Railroad,  design,  *53,  e  33 
Mexico,  railroad  construction  contemplated,  n  708 
Miami,  Ohio,  Conservancy  District  organized,  n  27 

Michigan: 
Kent  County,  gravel  road,  calcium  chloride  as 

dust  cure,  *422 
Oakland    County,    road    construction,    concrete, 

machine  finished,  wash  aggregate,  *168 
road,  cost  of  preliminary  surveying,  1914,  n  112 
Wayne  County,  road  maintenance,  methods,  703 
Michigan  Central  Railroad,  icehouse,  Detroit,  de- 
sign, *132 
Military  preparedness  (See  Preparedness,  military) 
Mill  Creek,  Erie,  Pa.: 
flood,  cloudburst,  *179 

influence  on  Coatesville  water  supply  project, 

e  247 
restricted    channel    responsible,    *186,    e    183, 
e  185  .        , 

improvement  remove  flood  menace,  engineer  s  re- 
port, *440,  e  435 
Miller,  Winton: 
publicity,  city  managers',  necessary,  abs.,  666 

Milliff,  M.  A.:  .      ,.  .  ^  .        •       u     u 

derrick  trolley  carries  dirt  beyond  caving  banks, 

abs.,  *674 

Milwaukee,  Wis.:  ^        ,  ,     •     4.  n 

activated-sludge  plant,  first  large-scale  installa- 
tion, abs.  T.  Chalkley  Hatton,  *481 
sewerage  system,  may  spend  $2,000,000,  n  337 

Minidoka,   Idaho,  irrigation   project: 

ditches  cleaned  of  silt  by  specially  built  dredge, 

*304  ,  ,.       ,     J     u 

paints  on  pipes,  tar  proves  better  than  lead,  abs. 
Barry  Dibble,  349 

JeweU°mter    claim,    holding-down    screens,    up- 
held, n  181,  191 
•,  Illustrated:  1.  letters;  e.  edltorlaJa;  n,  note*. 


Minneapolis    (Continued) : 
Lake    Hokomis,   dredgtos   pomp   operatM   elec- 
trically, 'ise 
roads,  creoaoted-wood  block,  experience,  by  EUi» 

R.  Dutton,  475 
water  supply  leakage  to  be  surveyed,  n  8M 
Minneapolis,  St.  Paul  and  Sault  Ste.  Marie  Rail- 
way, cold  storage  terminal,  Chicago,  inauU- 
tion  construction,  *662 
Minnesota,    roads    and   culvert   construction,    stm- 

tistics,  n  191 
Miraflores,    Canal    Zone,    rapid    filtration    plant, 
wash-water    distribution.       By    Georm    C. 
Bunker,  ♦787 
Mississippi  River: 
improvement,  efforts   to   separate  project   front 
rivers  and  harbors  bill,  n  771 
upper  reaches,  Le  Claire,  Iowa,  ♦786 
transportation,  development  urged,  present  poor 
facilities,    cheapness,    abs.,    Capt    John    H. 
Bernhard,  332,  e  311 
Missouri: 
drainage-district  law  upheld.  Supreme  Court,  761 
floods  cause  heavy  property  losses,  Kansas  City, 

n  119 
Jasper  County,  Red  Cross  road  repair  signs,  n  668 
Public  Service  Commission  Requires  Pure  Water, 
299 
Montana: 
Great  Falls  dam  dedicated,  n  306 
Prickly  Pear  Valley  irrigation,  installation,  de- 
sign and  construction,  ^691 
Montclair,  N.  J.,  school,  balcony  design,  ^234 
Monterey,  Cal.,  San  Carlos  Mission  whalebone  side- 
walk, ^481 
Moodna  Siphon,  concrete  poured  700  ft.  test,  476 
Moody,  Lewis  F.: 
Wicket    Gates    the     Logical    Development    for 
Hydraulic  Turbine  Regulation,  ♦358 
Moomaw,  D.: 
Ohio  Uses  Cement-Sand  Support  for  Brick  Pave- 
ment, 455 
Pavements  Grouted  at  One  Application  Without 
Separation  of  Sand,  661 
Mortar   (See  Concrete) 
Moses,  Ben  D.: 

Salt-Solution   Method  Used  for  Testing  Centri- 
fugal Pump,  ♦137 
Motor   Haulage  Company,  motor  trucks,  hauling, 

use,  operation  and  maintenance,  ♦721,  ♦736 
Motor  Trucks: 

fender  tests,  Chicago,  dummies  play  important 

part,  ^571 
hauling  test,  truck  and  six  trailers,  Cincinnati, 
♦726 
time  lost  in  loading  and  unloading,  e  681 
truck,  convertible,  5-ton  and  2-ton  loads,  n  ♦776 
oil  and  spare  parts  carried  to  by  small  cars, 

♦735 
possibilities  on  short  distances,  ^731 
service  reduces  charges.  Water  Dept.,  Chicago, 

299 
side  dump,  two-way,  quick  unloading,  n  ♦776 
six-wheel,  takes  load  off  traction  wheels,  n  ^744 
suggestions    for    use,    operation    and    mainte- 
nance, ^721,  ^735 
used  with  trailer  as  well  as  individually,  ^522 
with  portable  derrick  tears  up  railroad  track, 
♦770 
Mount  Vernon,  N.  Y.,  high  school,  balcony  construc- 
tion, reinforced  concrete  design,  ^234 
Municipal  Government: 
city  manag^ers,  powers  and  duties  defined,  -abs., 
H.  M.  Waite,  664 
publicity,  advising  the  citizens,  necessary,  abs., 

Winton  Miller,  666 
purchasing  department,  saves  big  sum  on  sup- 
plies and  equipment,  abs.,  Fowler  S.  Smith, 
700 
city  planning,  building  area,  height  other  limita- 
tions, abs.,  Nelson  P.  Lewis,  597 
four  main  features,  by  Nelson  P.  Lewis,  382 
how   it    should   be   prosecuted,   by   Nelson   P. 

Lewis,  415,  e  403 
improvement,  apportioning  cost,  abs..  Nelson 

P.  Lewis,  666 
its  relation  to  research  work,  discussion,  e  .689 
conferences,  quick  action  without  lawyers,  Chi- 
cago, e  93 
co-operation,  public  service  problems.  New  York 

City,  Charles  N.  Green's  report,  e  185 
economy  records,  neglect  of  public  works,  e  745 
effective    reports,    opportunity    with    new    year, 

e778 
engineering  advice,  inadequacy  of,  e  3 
improvement  society  convention,  program,  n  433 
inefliciency,  two  cases,  New  York  City,  Queehs- 
boro  Bridge  and  East  River  docks,  e  712 
By  Maurice  Deutsch,  1798 
monthly  meetings  for  employees   recommended, 

San  Diego,  n  70 
traffic  census,  its  reasons,  n  536 

pedestrian.  State  Street,  Chicago,  n  663 
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'  New  York  City  (Continued) :  _ 

'  tTCftSmt  plant,  Mohansic  Lake,  e  37-' 

E«*t  River  Tunnel.  Old  Slip,  blow-out,  result  of 

difficult  (round,  n  739 
•lavatwi  railway.  Chatham  Square,  rebuilt  with- 
out accitlMit,  *470,  e  467  . 
huap  coMtruetion  and  double-decked  stations, 

•iSs.  el2S     . 
Ninik  Avoaaa.  in  operation,  n  241 

neoartrwtion.  "Ses 
QoMBS  «xtaii(ion,  structural  steel,   new   con- 
struction. '76  ,  .    .         , 
sutlons  double-decked,  third  track  reconstruc- 
tion, design.  •138         ,  ^  ^      .■ 
factory  buildins.  Williamsburg,  fire  construction 

▼iolation,  n  613 
Forty-sixth   Street   pier,  photographic  views  of 
work,  n  •277 
quick-dumping  concrete  car  used,  •395 
Umbers  extend  reach  of  cranes.  'BS 
work  on  cofferdam,  n  *613 
nrUge  plant.  Barren  Island.  Tests,  abs.  Irwin 

S.  Ortwrn,  16  .   .    ,       . 

harbor,  survey  recommended,  for   improvement, 

Harlem  River  draw  span  floated  to  place,  n  277, 
*298 
lowered  with  sand  jacks,  *304 
Hell  Gate  bridge  closing  and  swinging  arch,  time 
and  method.  *438.  e  435 
safety  first  methods,  efliciency.  e  93 
stressing  upper  backstays  checks  accuracy  of 
fabrication.  *220 
Hunt's  Point  bulkhead,  floating  driver  places  75 
piles  a  shift,  '87 
Terminal,  bulkhead  construction,  '104 
inefltcicncy  in  government,  two  cases,  Queensboro 
Bridge  and  East  River  dock,  e  712 
By  Maurice  Deutsch,  I  798 
Mail  Service  Building,  small  granite  paving  on 

eoment-sand  cushion,  '329 
Manhattan  Avenue  water  main  break,  *7 

ropair.  "7 
Pennsylvania  Station,  brick  monolithic  pavement, 

its  behavior.  *466 
Queensboro  tunnel  for  subway  approved.  Board 


New  York  Constitutional  Convention  (Continued) : 
co-operation  of  engineers,  its  lesson,  e  312 
results.    Committee    of    Engineers,    tactics,    co- 
operation, e  312 
revised  constitution  defeated,  work  of  Committee 

of  engineers,  e  587 
State  engineering  department  urged,  n  27 
New  York,  New  Haven  &  Hartford  Railroad  Com- 
pany,   bridge.    New    London,    over    Thames 
River,  n  708 
Newark,  N.  J.,  water  terminal,  general  description, 
construction,  '201 
sewer,  9000  ft.,  meets  under  bay,  n  *805 
Newell,  F.  H.: 
Awakening  the  Engineer  to  Service  through  Civic 

Responsibility,  abs.  420 
Co-operation    in    Engineering    Publicity    Urged, 

abs.  n29 
Does  Irrigation  Pay?    International  Eng'g  Cong, 
paper,  384 
Newell,  H.  D.: 

Canal   concrete   and   mortar    lined,   comparative 
losses  of,  abs.  *21 
Newland,  D.  H.: 

Water-Soaked  Bed  of  Blue  Clay  Caused  Land- 
slip  at  Cement  Plant   Near    Hudson,   *2B3, 
e246 
Newland's    resolution,     committee    to    investigate 

present  status  of  railroads,  e  777 
Newport,  Ark.,  levees,  damaged,  repair,  n  337 
Niagara  Falls,  N.  Y.: 

pollution    by   wash-water,   court's   decision,    160, 
^154 
Nigeria,  Africa,  railroad  development,  n  266 
Niquero,    Cuba,    Sugar    Company    plantation    con- 
struction and  layout.     By  Samuel  Vickess, 
*534,  e  557 
North  Dakota,  zeolite  discovered,  water  softening, 

n616 
Northwestern    Road    Congress,   convention,    Cedar 
Rapids,  Iowa,  report  of  and  criticism,  n  493, 
e468 


Officers'  Reserve  Corps  proposed,  of  regular  army. 

National  defence  plan,  flaws,  e  747 
Ohio: 

Canal  bills  become  law,  n  27 
Conservancy   District   organized,   n  27 

Law,  established,  what  legislative  act  means, 
e372 
floods  cause  property  losses.  Lima  and  Colum- 
bus, n  119 
highway    department   tests,    reinforced   concrete 
slab  floors,  bridges,  load  distribution,  effec- 
tive width,  *579 
roads,    brick,    monolithic    construction,    cement- 
sand  support.    By  D.  Moomaw,  455 
statistics,  mileage  of  different  kind,  n  112 
water  power  conservation   legislation  criticised, 
abs.  Morris  Knowles,  488 
Ohio  Connecting  Bridge,  Pittsburgh,  Pennsylvania 
Lines   West,  longest  riveted   truss   span,  con- 
struction, *82 
Ohio  River  Dam,  No.  10,  completed,  put  in  opera- 
tion, n  613 
Oil: 
pipe  line,  California,  200  miles  long,  construction, 

•294 
production,  petroleum,  for  world's  markets,  1914, 
n360 

in  United  States,  1914,  n  394 
Reservoir,  Port  Arthur,  Cal.,  work  started,  n  241 

San  Pedro,  Cal.,  capacity,  n  370 
roads,  dirt,  experiments  with,  Iowa,  *15 

earth,  construction,  Kansas,  abs.  W.  S.  Gear- 
hart,  *193 
test  for  loss  on  heating  needs   revision.      By 
Norman  Chivvis,  *570 
wastes,  refinery,   test  plant,  deodorization,  Neo- 
desha,  Kan.    By  F.  R.  Hesser,  *541 
Olmsted,  Frank  H.: 
reports  on  Los  Angeles  County,  California,  flood 
-  prevention,  recommendations,  part  1,  *204, 
„  el83 

iderpi'nning, "concrete  reUining  wall  without    °'"^''VX''^r  ""h"^'  ^'v^  v  ^'^^''  fc^  econom- 
M^ling  or  timbering,  '642  ^         ."^^l'^-    ^^  """""  V.  Knouse,  *491 

*    ■•  ■  ---  Ontario  Hydroelectric  Commission,  Niagara  Falls 

power  development  plan  outlined,  n  149 
Oregon : 

Columbia  River  highway  dedicated,  n  241 
Interstate  Bridge,  design,  pier  and  floor,  *18 

work  commences,  n  772 
irrigation  permits,  number  issued,  n  296 
Duinber  and  cost,  into  Long  Island,  n  336     Orton,  Jr.,  Edward: 

~      " '  ceramic    products,   "vitrified,"    legal    interpreta- 

tion of,  abs.  74 
Osborn,  Irwin  S.: 
garbage  odor  elimination   tests.  Barren   Island, 
New  York  City,  abs.  16 

:  I.  I«tt«ra;  •,  editortals;  n,  not«s. 


of  Estimate,  n  121 
approved,  contrary  to  engineering  advice,  e  156 
consents  obtained,  property  owners,  n  554 
rail  order,  largest  municipal,  n  90 
refuse  dump,  east  72d  Street,  prevents  scattering, 

•316 
roads,  granite  block,  mortar  cushion  for.  n  72 
S«a  BMch  line.  Brooklyn,  concrete  fence,  design, 

•68 
sewer,  relief.  Grand  Central  Terminal  vicinity, 

nll6 
Shotpshead  Bay  Speedway  grandstand,  design, 
Mil 
track  records  of  Astor  cup  automobile  races, 

•  467 
South  Brooklyn  pier.  Thirty-fifth  Street,  general 

details  and  features,  combination  type,  •763, 

•  746 
street  cleaning  department  exhibition  announce- 
ment, n  493 

subsurface  problems,  co-operation,  city  and  cor- 
porations.   Chas.  N.  Green's  report,  e  185 
subway,  bridges,  temporary,  gas  mains,  *207 
collapse  of  street  decking,  cause,  e  468 
coroner's  jury  findings  and  recommendations, 
n  663,  e  668,  e  617 
•nsineers  approve  shoring,  n  430 
rock  slides  cause,  discussion.    By  Caleb  Mills 
Saville,  1  519 

menace  to  work,  n  461 
7th  Ave.  and  Broadway,  n  ^397,  n  •429,  •481 
e406 
eeocrete  in  structure  stronger  than  field  sam- 
ples in  test,  abs.  R.  E.  Goodwin,  296,  e  279 
42nd  Street,  sliding  shield  protection,  roof  con- 
struction, *110 
Park  Avenue  Upped.  traffic  uninterrupted. 

rapid  transit  system,  history,  resulting  in  dual 

contracU,  •672 
tunneling,  platforms  and  tackles  used  to  erect 

roof  forms,  396 


docking,  steel  supports,  ^57 
BMdlaa  hold  brick  wall,  •&? 
wan,  eoaereted  top  down,  ^26 
William    Street    construction,    soil    test,    abs. 
John  P.  Greathead,  •eSl 
storm,  Aug.  4.  precipitation  and  storm  recorda, 
nl81 


Woodtide.   Brooklyn,  derrick   lowers   self   from 
eWvatod  railway.    By  A.  8.  Beale,  'TS 
New  York  Comrtitutlonal  Convention  : 
amendment  urged  by  Committee  of  Engineers, 
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Pacific  Coast  military  road  urjted  577 
Page,  Logan  Waller:  ' 

Economic  Factors  All-Important  in  Rural  Hieh 
pa/lr,  J5^r^«--1    Engineering    ConSss 

Painesville,  Ohio,  waterworks  revamped  under  serv- 
*287  ^      ^"'*  ^-  ^-  MacDowell, 

Paints : 

'*'''tion''223^^^'"^'^'"  ^""''^"«'  Chicago,  condi- 

Painting: 
''''caHfornfa,f3r""^    engine-driven    machine, 
scaffolds,  sash  cord  prevents  from  falling 

Pan-American  Road  Congress 
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convention,   Oakland,   Cal.,   committee,   new,   to 
harmonize  good  roads,  movement,  n  397 
accomplishments  of,  criticisms,  e  373 
presidential  address,  papers,  etc.,  n  367 
Pan-American  Scientific  Congress,  engineering  sec- 
tion, outline  of  work,  n  585 
Panama  Canal: 
commerce  and  trade,  economic  significance.     By 
tmory  R.  Johnson,  International  Engineer- 
ing Congress  paper,  389 
explosive,  acid  water  decomposes  charge,  552 
nrst  fiscal  year,  prospects,  e311 
locks,  fender  chains  tested,  n  *707 
shipment,  first,  of  steel,  n  291 
slides  close  traffic  for  indefinite  period,  n  *523 
commission  appointed  to  advise  on,  n  742 
continued,    make   time   of   opening    uncertain, 
n  493 

10,000,000-yd.,  report.  General  George  W.  Goe- 

thals,  *652 
worse  since  opening,  n  462 
toll  revenues,  n  21 
tons  handled  during  first  year,  n  251 
track  shifting  machine,  *521 
traffic,  May,  1915,  n  143 
unloader  plows,  improved,  581 
Panama-Pacific  Exposition : 

closed,  Dec.  4,  successful  and  profitable  season, 

its  accomplishments,  n  741,  e  712 
Engineers,  of  its  construction,  received  plaaues. 

e  403,  n  433,  n  *524 
mechanical  filtration  plant,  timber  construction. 
•      By  E.  C.  Eaton,  *748 
Panama  Railroad,  Atlantic  terminal,  electric  trucks 

performance,  765 
Paris,  Illinois: 

road,  brick  monolithic,  construction.     By  W.  T. 
Blackburn,  *54,  e  64 

interest  it  has  caused  and  its  lesson,  e  311 
other  examples  and  discussions,  *453 
Parkersburg,    W.    Va.,    reservoir,    concrete,    rein- 
forced,   construction    methods.      By    L.    E. 
Chapin,  *140 
Parks   (See  Public  Works) 
Parsons,  B.  H. : 

Mitering  Lock  Gate  at  Keokuk  Presents  Novel 

Features,  *344,  e  343 
New  Type  of  Submersible  Lock  Gate  at  Keokuk 
Operated  by  Compressed  Air,  *446,  e  435 
Pasadena,  Cal.: 
sewage  treatment  tank  explosion,  extent  of  dam- 
age, repairing,  n  *463 
storm-sewer  intakes,  30  feet  long  on  curb,  *663 
Patent  Matter  (See  Legal  Matters,  Patents) 
Paul,  Charles  H.: 

concrete  temperature  variations  tests,  abs.  *624 
Paul,  James  W.: 

safety    pointers    for    handling    carbide    tunnel 
lamps,  ext.  460 
Pavements  (See  Roads) 
Paxton  Creek,  Harrisburg,  Pa.,  lined  with  concrete, 

improvement.    By  Joel  D.  Justin,  *101 
Peachtree  Creek  sewage  treatment  plant,  Atlanta, 
Ga.: 
Algae  growths  cover  filters.    By  Charles  C.  Hom- 

mon,  *335 
operating  records,  purification,  Imhoflf  tank.    By 
Charles  C.  Hommon,  ^4,  e  2 
Pebbles,  definition  proposed  in  specifying  concrete 

aggregate,  e  681 
Pennsylvania: 

Bethlehem-Easton   concrete   road,  canvas   cover 
and  frame  protection,  *581 
cement  donated  by  companies,  n  60 
cement  storage,  portable  unit  sheds,  *551 
object   lesson   joint  work   of    State   and   com- 
panies, *530,  e  527 
dams,  rules  issued  by  commission,  *225 
highway    department,    to    purchase    turnpikes, 
nl81 
promotion  of  engineers  announced,  n  805 
make  maintenance  record,  n  806 


Pennsylvania  (Continued)  : 
hydraulic  appropriation  measurea  vetoed,  n  69 

By  R.  A.  boehringer,  1 116 
Lake  Erie  and  Ohio  River  canal  bills,  signed, 

roads  maintenance,  patrol  system  outlined,  100 
tractor  and  trailer  registration,  e  33,  e  84 
results  of  good-roads  day,  n  421 
Tunkhannock   viaduct,   completion    draws   near, 
construction,  •42,  e33 
in  service,  outline  of  work,  n  *583,  e  557 
University  of,  faculty  trouble,  academic  freedom, 

e  35 
water-po<ver   conservation    legislation   criticised, 

abs.  Morris  Knowles,  488 
water  supply  commission  issues  rules  regarding 
dams,  extract,  *225 
Pennsylvania  Railroad: 

electrification,    Philadelphia    division,    suburban 

trains,  *590,  e  617 
scale-testing  car.  Government  use,  ♦515 
South  Philadelphia  improvement,  its  share,  main 

objectives,  e311,  *327 
station.  New  York  City,  brick  monolithic  pave- 
ment, '456 
Pennsylvania  Water  &  Power  Co.,  Holtwood  plant, 
ice  fighting  methods.    By  F.  A.  Allner,  'ee, 
e63,  *113,  e93 
Pennybacker,  J.  E.: 

State  roads  management  progress,  1915,  abs.  189  i 
Penstock  (See  Water  Power) 
Perkins,  W.C.: 
Vitrified  Brick  Construction— Streets  and  Roads, 
476 
Perrine,  George: 
Specialized  Experience  of  Contractors  and  Engi- 
neers Vital  to  Country's  Defence,  •594,  e  587 
Philadelphia,  Pa.: 
bridges,  street,  reinforced-concrete,  artistic  effect, 

design,  *598,  e617 
building  bureau,  new  regulations  issued,  n  462 
electrification,  Pennsylvania  Railroad,  suburban 

trains,  *590,  e  617 
engineers  advanced  to  important  posts,  n  742 
George  S.  Webster  and  George  E.  Datesman, 
n  *771 
club,  campaign  adds  1600  new  members,  n  643, 
e618 
Highway  Bureau,  planning  board  on  city  map, 
colored  pins,  and  visible  file  control  contract 
work,  abs.  William  H.  Connell,  *714,  e  711      , 
Public  Works,  department  of,  annual  report,  un- 
precedented in  its  presentation,  e  343  ' 
roads,  brick  monolithic  construction,  cement-sand 
bed  for  granite  block.     By  C.  B.  Fairchild,  i 
457  I 
merits  of,  explained  by  placards,  *10                    ! 
South,    improvement   division   of   expenses   with  i 
railroads,  main  objectives,  e  311,  •327 
159-lb.  girder  rail  used  in  streets,  *254                I 
Southwark  piers,  design  and  construction,  *478 
subway  contracts,  low  bidder,  local  firms,  n  242 
opening  of  construction  work,  e341,  n  *367 
valuation  conference.  Federal,  announcement  of  , 
program,  n  583 
land  reproduction  cost  by  definite  method,  abs.  I 

H.  V.  Hayes,  626 
editorial  views,  e  620,  e  621 
reproduction    theory   criticised,   abs.   John    M. 

Eshleman,  625 
review  of  sessions,  n  643 
Philippine  Islands: 
Baguio-Bauang  Route  replaces  Benguet  Road  at 

high  level,  construction,  *264,  e  245 
Bureau  of  Public  Works  Conference,  Bagnio,  dis- 
cussion,  road   maintenance,   complicated   by 
floods,  224 
Phillips,  Asa  E.: 
plan  for  sewage  treatment  plant,  District  of  Co- 
lumbia, abs.  506 
Pickworth,  C.  N.: 
Simple  Solution  of  a  Quadratic  Equation  by  Slide 
Rule,  1116 
Piers  (See  Wharves  and  Docks) 
Piers,    Masonry    (See    Bridges,    Abutments    and 

Piers) 
Pike's  Peak  scenic   highway,   10   per  cent  ruling 

grades,  construction,  *504 
Piles  (See  Foundation,  Pile) 
Pillsbury,  C.  S.: 

An  Artistic  American  Water  Tower,  I  ^174 
Pine  (See  Timber) 

Pine  Bluff,  Ark.,  bridge,  lift  span,  across  Arkan- 
sas River,  design,  operating  mechanism,  *667 
Pipe: 
break  and  renair,  Evanston,  III.,  49 

Galveston,  Tex.,  makes  good  record.    By  A.  T. 

Dickey,  1  *607 
Manhattan  Ave.,  New  York  City,  *7 
new  theofy  of  cause.     By  Frank  M.  Aguirre, 
1116 

By  H.  J.  Weierhauser,  186 
concrete,   interlocking   culverts,    n  *213 
construction.  Corpus  Christi,  Tex.,  15  miles  line, 
practically  completed,  n  646 

•,  Illustrated;  1.  letters;  e,  editorials:  n,  notes. 
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Pipe,  construction   (Continued) : 

Geelong,  Australia,  concrete  cantilever  truaiMfi 

bridge  construction,   •696 
oil-line  California,  S!00  miles  long,  •294 
design,   circular   vs,    egg-shaped,   catenary   and 

horseshoe      cross-sections.      By      8.      DeL 

French,   ^222 
Fall  River,  Mass.,  sewerage  project,  conduit, 

concrete,    •eOl 
odd-diameter  effects  saving,  Rochester,  N.  Y., 

sections,   efficiency  of  shapes   compared.     By 
Robert  S.  Beard,  I  '608 
By  Benjamin   Brooks,  1608 
8tre8.s  analysis,  reinforced-concrete,  graphical 

method.     By  C.  S.  Whitney,  '4S6,  1  796 
Victoria,    B.    C,   water    supply,   concrete   and 
steel.    By  Boyd  Ehle,  •406,  •507,  •564 
Winnipeg,   aqueduct,   curved    forms,   built   with 

straight  sections,  *6b7 
joints,  calking,  way  to  escape  injury,  674 

with  leadite,  results,  abs.    W.  C.  Hawley,  326 
failures  at  elbow,  Wilmington,  JJel.    By  t:dKar 

M.  Hoopes,  Jr.,  'SgO 
machine  to  screw,  oil  line,  California,  •296 
mortar  laid  with  canvas  band  in  wet  trench. 
By   D.   H.   Fleming,   ^240 
laying,  barge  with  skidway  lays  300  ft.,  in  5  hrs. 
By  A.  G.   Elliot,  •eil 
I  distributing  castings  along  work,  207 

Hartford   Waterworks  addition,   '289 
Neponset  River,  Boston,  Mass.,  removed  and 

replaced.     By  Edmund  M.  Blake,  69 
Rochester,  N.  Y.,  sewage  treatment  plant.   By 

N.   Adelbert  Brown,   ^20 
trenches,  payment  allowance  basis  criticised. 

e650 
Waterbury,  Conn.,  36-in.  main  in  service,  57 
painting,  by  engine-driven   machine,  California. 

735 
tests,  reinforced-concrete,  Baltimore,  Md.,  water- 
works, method,  •537 
valve,  gate,   design,  operated   by   water  motor. 

By  J.  W.  Swaren,  •134 
wood,  life,  of,     abs.     By  D.  C.  Henny,  162 
Pitt  Meadows,  B.  C,  reclamation,  construction,  in- 
expensive.    By  H.  M.  Burwell,  •330 
Pitometer,  rerating,  apparatus  for.     By  Chester 

Gordon  Gillespie,  •144 
Pittsburgh : 
Liberty  Ave.  grade-separation  started,  n  808 
North    Side    Point    bridge,    billets,   steel,    needle 

shoe.     By   T.  J.   Wilkerson,   ^88 
Ohio    Connecting    Bridge,    steel,    riveted    truss, 
Pennsylvania  Lines,  ^82 
Piute    Dam,    Utah,    handling   hydraulic    fill,   con- 
struction, abs.  Joseph  Jenson,  •SO 
Planning    Board,    Philadelphia    Highway    Bureau, 
on  city  map,  colored  pins  and  visible  index, 
control    work,    William    H.    Connell,    •714, 
e711 
Plumbing,  changes,  different  aspects  of  work  from 

engineer's   standpoint,  e  184 
Pneumatic    Mixer    (See    Concrete    Mixing,    pneu- 
matic) 
Poles,     metal,     expanded,     railroad     right-of-way 

transmission  line,  n  759 
Pollock,  Clarence  D.: 

Joint  Fillers  for  Granite  Block,  475 
Pope,  C.  S.: 
Thin  Concrete  Base,  Reinforced,  for  Pavements, 
discussion,  I  174 
Porjus    hydroelectric    plant,    Sweden: 
Design,  part  1,  dam,  spillways,  •156 

part   2,   intake,   forebay,   penstock  and   power 
transmission,  ^194,  e  183 
Port   .\rthur,   Cal.,  oil   storage   reservoir.  General 

Petroleum  Co.,  start  work,  n  241 
Portland,  Ore.,  Western  states  water  power  confer- 
ence, radical  views,  condemnation  of  Fed- 
eral control  and   Ferris  bill,  e  405,  n  429 
Porto  Rico,  irrigation  of  sugar  cane  land,  n  410 
Power  Plant: 
development,  recent  progress,  review,  e  95 
oil    engine,    Diesel    type,    without   fuel    injector. 
n^62 
Prairie  du  Chien,  Wis.,  pontoon  bridges,  C.  M.  & 
St.   P.  Railway  Co.,  design  and  operation, 
floor  lifting  devices,  abs.    H.  J.  Hansen,  ^704 
Pratt,   Dr.   Edward   Ewing: 

Federal  policy  of  protection  a  construction  im- 
petus, e  497 
Pratt,  Joseph  Hyde: 
wheel  tax  would  provide  road  maintenance  fund 
for  State,  abs.,  786 
Preparedness : 

industrial,  application  to  contract  work,  e  712 
bond    market    opportunities,    e  682 
early  contracts  to  relieve  situation  each  year, 

e  745,  e  778 
steel  boom  menace,  e  649 
military,  appropriations,  asked  for.  Sixty-fourth 
Congress,  n  742 
coast  defense  needs,  California,  e  499 
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PBDK  Bridse:  .    .  . 

waetioB  at  cktae  of   1915   season,   photograph, 

"flyinC  falaework"  and  trusses,  travelers  and 
cantral  control,  '96 
aafaty^brat  BaaOioda  and  affieiancy,  e  98 
q«iin)an.  G«org«  A.: 
aigna  for  road  detours.  Cook  County,  111.,  1  *619 


Ra*   R.  W. : 
Driving  and  Lininfr  Carried  on  Simultaneously 
at  Snoqualmie  Tunnel,  *44 
Bail: 
failoraa.  aometimaa  faulty  maintenance,  e403 
(Utistics,  year  ending  Oct.  31,  1914,  n  694 
girder.  169-lb    Philadelphia  Street.  *254 
order.  New  York  City,  largest  municipal,  n  90 
apeeiflcations,   better   needed,   A.    W.   Gibbs   ad- 
dress. A.  S.  T.  M.,  8 
duuigas  urged  in  section,  composition  and  manu- 
faetare.   aba.    Gustav    Lindenthal,    e  93,    *106 
special  process,  discussion,  abs.  W.  C.  Cushing, 
317 
Railing,  gaspipe.  design,   Cincinnati.      By   Edgar 

K.  Ruth.  'WS 
Railroad: 
accident.  McCorkle,  W.  Va.,  Chesapeake  &  Ohio, 
Coal    River    branch,   derailment   in    tunnel, 
n277 
Rainier,  Wash.,  Chichgo,  Milwaukee  &  St.  Paul 
Ry.,  n59 
Alaska,  accident  compensation  approved  on  con- 
struction, n  121 
Government,  rail  for  shipped,  n  297 
bridges,  allowable  overload  in  operation.     By  J. 
E.  Greiner,  International  Engineering  Con- 
gress paper,  387 
reinforcM-concrete.  unit  construction   reduces 
quantity,  abs.     J.   E.   Conzelman,   *635 
bumping  post,  design,  steel  and  concrete  base, 

•474 
Canadian  Northern   Pacific,  first  regular  train 
aarvice,    transcontinental,    brief    outline    of 
eonstruction,   •230,  n  585 
ear,   scale-testing,   Pennsylvania    Railroad,   gov- 
ernment use,  •SIS 
Chesapeake  &  Ohio  Northern,  30  miles  begun, 

•Soo 

Chicago,  Burlington  &  Quincy,  bond  issue,  $15,- 
000,000  for  new  bridges  and  rfeconstruction, 
nn9 
coal-handling  olant,  Cincinnati,  Hamilton  &  Day- 
ton. Toledo,  construction,  ♦163 
pier,   Baltimore  A  Ohio   Railroad,   Baltimore, 
to  be  constructed,  n  707 
commission,  California,  report  on  activities,  n  773 
concrete  mixine  plant,  crane  feeds  bins  on  mixer 
car     By  M.  B.  Uhrich,  •521 
mounted  on  flat  cars.    By  F.  D.  Cantwell,  *148 
construction,  Mexico,  contemnlated,  n  708 
principles    governing,   problem.      By   John    S. 
Stevens.  International  Engineering  Congress 
paper.   3R1 
drinkin"    wn*"'    standard"i    fixpd    for    interstate 

trafl^r.  difficulties  and  fallacies  of,  e94 
electric  jitney's  influence  on   industry,  e  94 
law  enforcement.  New  York,  n  211 
San  Francisco,  mileage  constructed  1914.  n  612 
electrification,  Chicago,  committee  report  in  ab- 
stract, •727,  e747 
disregarded  by  city  council,  n740 
financially  impracticable,  smoke  committee's 
report,  n  707 
.      nnfeaaible.  smoke  committee  claim,  n  211 
CUeago,  M itwaokee  &  St.  Paul  Railway,  loco- 
modVes  tested,  n772 
Rocky  MounUins,  construction,  •SIS 
Michigan    Railway   southern    Michigan.   2400- 

volt  third-rail  line,  •40 
Pennsylvania  Railroad,  Philadelphia  suburban 
district,  •Sgo,  e617 
aicrated.   Brooklyn,  rigging  lowers  derrick  car 
on  own  hoist.    By  A.  S.  Beale,  ^78 
Chatham  Square,  New  York  City  rebuilt  with- 
out accident.  •470,  e467 
hump  construction  and  double-decked  stations. 
New  York  City,  •1.38,  el 23 

11241*""*'   ****   "^"^^   ^^*'^'  '"   operation, 
reeonstroetion,  •sea 
Qoeens  extension.  New  York  City,  new  con- 

atruetion,  '76 
stattooa  doobVdecked.  third  track  reconstruc- 
.  .  ."0".  New  York  City,  design,  *US 
field  daU,  approval  of  lack  of  curve  problems 

fa  manual.     By  F.  Levis,  1 146 
freight-handling,   electric    trucks.    Panama   ter- 
minal, performance.  766 

'*B:Sru£J!'nM  *'  ''^''  '**~  '"^^ ''»™ 

»«<J^-croaalng    elimination,    cranes,    wrecking, 
■avea  on  small  Job.    By  R.  C.  Hardman,  'See 
•.  mnttnua.  I  Utura;  «,  editorials;  n.  note.. 


Railroad  grade-crossing  elimination    (Continued) : 
Dallas,  Te.\.,  solution  of  John  t'.  Wallace,  abs. 

•722,  e711,  e712 
joint  order  of  Public  Service  Commissions,  N. 

Y.,  n210 
Los  Angeles,  Cal.,  six  proposed  bridges  across 

river,  n  119 
Philadelphia,   street,   artistic   effect,   concrete, 

•598,  e617  ,        „^^ 

Pittsburgh,  Liberty  Ave.  started,  n  804 
St.  Louis,  Mo.,  Tower  Grove,  completion,  con- 
struction, *627 
grade     reduction,     Illinois     Central,     Kentucky, 
nl34  ,.     .     .      . 

guidebooks,  U.  S.  Geological  Survey,  Mississippi 

to  Coast,  e  33 
icehouse,  Michigan  Central,  Detroit,  design,  *132 
legislation,  President  Wilson's  plea,  annual  mes- 
sage to  congress,  e  711 
maintenance,  expense,  allocated  between  freight 
and  passenger  service,  abs.    Wm.  J.  Wilgus, 
226,  e  217,  e  246 
repair  work,  emergency,  along  Gulf  of  Mexico, 

Louisville  &  Nashville,  *758 
roadbed,   concrete   eliminates   soft   spots.     By 

J.  T.   Bowser,  506 
subgrade  trouble — preventives  and  cures.     By 
J.  T.  Bowser,  203 
management,     accounting     forms,     construction 
work,  Chesapeake  &  Ohio  Northern,  *300 
diagram  of  train   movements,   Dearborn   Sta- 
tion, Chicago,  *445      ■ 
employees,  better  chance,  more   efficient,  edi- 
torial abs.     By  George  M.  Basford,  e  154 
mileage  of  Canada,  1914,  lines  under  operation, 

n  390 
military  preparedness,  adequate,  as  a  basic  ele- 
ment, abs.  George  Dallas  Dixon,  737,  e  745 
New  York  Times  criticism,  e  745 
Missouri,  Kansas  &  Texas,  in  receivership,  n  432 
Missouri   Pacific,   in   receivership,   n  242 
Nigeria,  Africa,  development,  n  266 
publicity,  realizing  on  engineering  assets,  617 
rates,  decision,  Public  Service  Commission,  Sec- 
ond District,  New  York,  injustice,  e  154 
Western  advance.  Interstate  Commerce  Com- 
mission, disappointment,  e  216 
passenger   case,    award,    Interstate   Com- 
merce Commission,  e  777 
reforms  suggested  by  Com.  Harlan,  e  246 
regulation,  what  is  fair,  abs.   L.   E.  Johnson, 
e588 
studies,    maintenance    expense    allocation    be- 
tween   freight   and    passenger    service,    abs. 
William  J.  Wilgus,  226,  e  217,  e  246 
regulation,   Newland's  resolution  to  investigate, 

its  value,  e  777 
revenues  and  expenses,  April,  1915,  n  14 
July,  1915,  n518 
May,  1915,  n  167 

period  ending  June  30,  1915,  n  417 
September,   1915,  n  767 
right-of-way,    reinforced-concrete    fence,    Brook- 
lyn R.  T.,  *68 
transmission  poles,  expanded  metal,  n  759 
St.  Louis,  Iron  Mountain  &  Southern  in  receiv- 
ership, n  242 
service   buildings,   construction   Jersey    Central, 

Jersey  City,   *70 
Southern  Pacific  Company,  acquires  five  Oregon 

lines,   n  120 
State    Commission    authority    in    ordering    con- 
struction,  case   of   Santa   Fe   in    California, 
e436 
track  (See  rail) 
track   torn   up   by   portable   derrick   attached   to 

motor  truck,  *770 
tunnel,  Baltimore,  Md.,  proposed  for  all  roads, 
n278 
linine.   concrete,    under   traffic,   self    propelled 
mixing  nlant,   Carolina,   Clinchfield   &  Ohio 
Ry.,  ^353 
Ulster  &  Delaware,  report  of  Wm.  J.  Wilgus  al- 
locating expenses  for  rate  case,  226,  e  217, 
e246 
valuation    (See  Valuation) 
Wabash,    sold    for    $18,000,000,    iii    foreclosure, 

nl20 
wages,  percentage  of,  1914,  in  contrast  with  1905, 

n  74 
Welland  ship  canal,  aids  construction,  n  20 
yards  and  terminals,  problem,  Dallas,  Tex.,  solu- 
tion  of  John   F.   Wallace,  abs.   *722,  e  711, 
e712 
Los   Angeles,   Cal.,   station,   general   features, 

•783 
South   Philadelphia   improvement,   division   of 
expense,  main    objectives,  e  311,  •327 
Railway  (See  Railroad) 
Ramps,  concrete,  Victor  Building,  Camden,  N.  J  . 

design,   •6.56,  e  681 
Randolph,  Robert.  Isham: 

civil   service  examinations  in   Illinois,  123 
Ranier,  Wash.,  train  wreck,  broken  trestle,  Chicago 
Milwaukee  &  St.  Paul  Ry.,  n  59 
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Reclamation : 

levee  districts,  Louisiana,  number  of,  n  86 

Court    76^^^"'^'^*"''*  ^^^  ""^^^^^^  S"P''«™e 
Pitt   Meadows,   B.   C     construction   inexpensive. 
By  H.  M.  Burwell,  *330 

problem    California,  committee  created  to  study, 
n  bib 

service.   United   States,   changes   personnel,   po- 
litical  interference,   e  125 
projects  under  way  or  completed,  n  791 
work,  fiscal  year,  n  725 
Zuyder    Zee    project,   postponed    by    war.    brief 
outline,  e  746  •'  . 

Refrigerator  Plant  (See  Buildings,  refrigerating) 
Refuse  Disposal: 

collection,  garbage,  studies  of,  Chicago,  *52 
relation    to    traffic,    Chicago's    Loop    District 
census,  364,  e  342 
cost    data,    Atlanta    garbage   plant,    abs.    E.    R 

Conant,  532,  n  700 
dumping    board     covered,    prevents    scattering. 

East  72nd  Street,  New  York  City,  *315 
garbage,   Dayton,   Ohio,   novel   dryer,  n  576 
odors    elimination  of,  tests.  Barren  Island  plant, 

New  York  City,  abs.  Irwin  S.  Osborn,  16 
plant,  Chicago,  doubt  if  it  will  be  leased  to  pri- 
vate firm,  e  467 

may  be  leased  to  private  firm,  n  306 
street-cleaning     data     on     seventeen     American 
cities,  n  733 
Repair  Plant,  municipal,  Chicago,  layout  and  con- 
struction features,  *266 
Report  (See  Publicity) 
Requardt,  Gustav  J.: 
sewage   treatment,  activated  sludge,   Baltimore, 
Md.,  1  *23 
Reinforcing   (See  Concrete,  reinforcing) 
Reservoir : 

Ashby,  Mass,  completed  ahead  of  time,  n  554 
Ashokan,  grubbing  cost  and  amounts,  1914,  n  356 
concrete,  reinforced,  100,000-gal.  capacity,  design, 
diagrams.    By  A.  R.  James,  *135 
Parkersburg,  construction  methods.    By  L.  E. 
Chapin,  *140 
oil,  San  Pedro,  capacity,  n  370 

General  Petroleum  Co.,  Port  Arthur,  Cal.,  start 
work,  n  241 
storage,    U.    S.    Reclamation    Service    projects, 

added  past  year,  n  772 
supervision,  Colorado,  dam  specifications,  method, 

252 
waters,  decoloration,  due  to  bleaching  by  sunlight 
and  oxidation,  abs.  Ralph  H.  Stearns,  *318 
Reynolds,  Robert  R.  V.: 

Solar  Declinations  Computed  by  Graphic  Method, 
*160 
Rhode  Island   Board  of  Public  Roads  issues  bul- 
letin, n  585 
Rice  Engineering  Co.,  Walter  P.: 

Eflfect  of  Salamanders  in  Concrete  Construction, 
1800 
Ridge     Route,     California,     traverses     Tehachapi 

Mountains,  *  322,  e  341 
Rigging  (See  Cableway) 
Riley,  R.  A. 

Tunnel  Driven  Under  Inclined  Railway  with  Thin 
Earth  Cover,  *365 
Rio    Grande    Irrigation    Project,    cost    production, 

1914,  n  658 
Riverside,   111.,   water  tower,  artistic  design.      By 

C.  S.  Pillsbury,  1  *174 
Roads : 

accident  prevention,  mirror  at  intersection,  Glen- 

coe,  111.,  n  106 
Argentine  Republic,  campaign  is  organized,  n  554 
artificial    hill,    design    for    testing    automobiles, 

Detroit,  *350 
associations'  co-operation  sought,  new  committee, 

elected,    Pan-American   congress,   n  397 
Baguio-Bauang   Route   replaced   Benguet   Road, 
Philippine  Islands,   at  high  level,  construc- 
tion, *264,  e245 
base,  reinforced-concrete,  thin  design,  discussion 

by  C.  S.  Pope  and  James  I.  Tucker,  1 174 

bond  issue,  long-term  for  short-lived  structures, 

fallacy,  abs.  Nel_son  P.  Lewis,  352,  e  341 

oiling,  Illinois,  bad  legislation,  e  371 

Boston,  improvement,  |3,000,000  needed,  report, 

abs.  Guy  C.  Emerson,  503,  n  629 
brick,  cost,  formula  to  determine,  U.  S.  Depart- 
ment of  Agriculture,  n  208 
joints,  transverse,  omission  advised,  Office  of 

Public  Roads,  206 
monolithic  construction  cement-sand  bed.     By 
W.  C.  Perkins,  476 

cement-sand  support,  Ohio.    By  D.  Moomaw, 
.455 

carries  heavy  traffic,  ice-cream  plant,  Cleve- 
land, Ohio,  •456 

mortar  bed,  Illinois,  abs.  By  Rodney  L.  Bell, 
■    ♦453 


X> 


cars, 


Roads,  brick    (Continued)  :  , 

monolithic:  | 

Paris,  III.    By  W.  T.  Blackburn,  •64,  e  64 
interest  and  lesson,  e311 

Pennsylvania  Station,  New  York  City,  •466 

prevents    cracking,    St    Louis.       By    Mont 

Schuyler,  1 176  i 

rigidity    prevents    noise,    etc.      By    F.    A.  ' 

Churchill,  455 
tests,  cracking,  St.  Louis,  abs.  Mont  Schuyler, 

e3 

rattler  abandoned,  St.  Louis,  Mo.    By  Mont 

Schuyler,  200,  e  184 
torn   up   by   rooter   attached   to  electric 

Cleveland,  Ohio,  *117 
bridges,  abutments,  layout  without  transit,  Wis-  ' 

consin,  *720 

plan  for  design  standardized,  Wisconsin,  *688  \ 
design,  Philadelphia,  artistic  effect,  ^egs 

diagram    facilities    estimating,    abs.    G.    F. 

Burch,  *171 
mspection.    New    York,    investigation,    n  742 
Yolo  by-pass,  Sacramento  River,  Cal.,  unit  con- 
struction concrete  system,  ^248,  e246 
California,  $15,000,000  needed  for  completion  of 

system,  n  645 
Columbia  River  highway,  Oregon,  dedicatd,  n  241 
concrete,    California,   construction    and    mainte- 
nance, abs.  Col.  W.  D.  Sohier,  687 
canvas  cover  and  frame  for  protection,  *582 
cement  storage  portable  unit  sheds,  ♦551 
congress,  subcommittee  organization  completed, 

n  210 
construction,  grading  suggestions,  J.  H.  Mayne,  I 

Council  Bluffs,  la.,  n  276 

National    conference,    committee    appointed, 
.  announcement,  n  584 
joints,  skewed,  recommended,  n  192 
machine  finished,  and  washed  aggregate,  Oak- 
land County,  Michigan,  ^168 
mixing,   distribution    of    force,    for    efficiency,  ' 

*240 

machine,  loads  from  side,  40  cu.  ft.  capacity,  ' 

n  *152 

turntable    used    to    unload    industrials    into 

mixer,  *303 
Pennsylvania,    Bethlehem-Easton    co-operation 

of  highway  department  and  companies,  n  60 
object  lesson,  joint  work  of  State  and  com- 
panies, ^530,  e  527 
precautions  required  in  cold  weather,  641 
State-Aid,    Illinois,    Cook    County,    dedicated,  I 

Milwaukee  Avenue,  n  553 
tables  showing  how  to  distribute  materials,  207 
construction  course,  educational  institutions,  Ar- 
kansas, e  587 
granite   blocks   between    tracks.    Main    Street, 

Worcester,  Mass.,  ^229 
safety  methods  and  tools,  most  common  causes 

of  accidents,  270 
contractors,    large,   in    construction,    likely    to 

stay,  e  467 
convention,  joint,  two  national  associations,  vio- 
lation of  agreement,  e  618   (two  editorials) 

condemned,  Amer.  Assn.  of  State  Highway 

Officials,  n  771 

forced  to  adhere,  e  777 
corners,  increased  radius  aids  traffic,  ^299 
cost  and  statistics,  Arkansas,  mileage  and  cost, 

1914  report,  n  696 
Colorado,  mileage  and  maintenance  cost,  n  206 
Illinois,  cross-State  system,  n  494 

1915-16,  $990,000,  n  120 
Kansas  construction,  n  78 

transportation  cost,  n  22 
Michigan,  preliminary  surveys,  1915,  n  112 
Minne.sota  construction,  1914,  n  191 
New  Jersey,  $51,000,000  needed,  report,  n  708 
Ohio,  mileage  of  different  kinds  of  construc- 
tion, n  112 
Washington,  brick,  totaling  37  mi.,  cost,  n  607 

appropriation,  1916,  n  494 

King  County,  1915,  n  225 
Wisconsin,  construction  cost  and  mileage,  1914, 

n88 

highway  commission's  work  for  three  years 

to  1914,  n285 

inspection    work,    automobile    service,    cost, 

nl92 

Milwaukee  County,  concrete,  n  720 

State-aid,  surveying  costs,  n  41 
crown,  hyperbolic,  best  distribution,  adopted  in 

Kansas  City.   By  Clark  R.  Mandigo,  ^649 
sloping  versus  curved,  argument.      By  A.  E. 

Duckham,  1426 

By  W.  S.  Farley,  1 174 
detours,  directions  for  autoists,  Cook  County,  III. 

By  George  A.  Quinlan,  1  ^519 
direction  for  autoists,  e  93 
dirt,  built  in  United  States,  n  544 

oil  on,  Iowa  experiments,  ♦IS 
Dixie  Highway  link,  Illinois,  commences,  n  120 
excavation  work,  machinery,  operation,  analysis 

cheapens  work.     By  A.  B.  McDaniel,  •126, 

e 123,  n  198 

♦,  illustrated:  1,  letters;  e,  editorials;  n,  notes. 


Roads,  excavation  work  (Continued) : 
method,  "dirt  bucker,"  Idaho,  *24 
steam  shovel  cuts  coats,  repaving  subgrade.   By 
Albert  D.  Blakeslee,  239 
expenditures.  United  SUtes,  circular  62,  Offlce  of 

Public  Roads,  e  713 
fillers,  grouted,  good  and  bad.     By  Clarence  D. 
Pollock,  475 
one  application  without  separation  of  sand.   By 

D.  Moomaw,  661 
protection  from  traffic  needed,  87  . 
Fremont    Pass,    California,    difficult    and   costly 

work,  '102 
granite    block,   cement   sand    b«d,    Philadelphia. 
By  C.  B.  Fairchild,  467 
fourteen  years  old.  Main  Street,  Worcester, 
Mass.,  perfect  condition,  ^229 
laid,  cement-sand  cushion.  New  York  City. 
•329 

laid,  mortar  cushion.  New  York  City,  n  72 
mortar  cushion,  Baltimore  new  specification. 

By  R.  Keith  Compton,  I  146 
napped  and  recut,  Baltimore,  Md.    By  R.  II. 
Cooksey,  475 
gravel,  calcium   chloride  as  dust  cure   in   Kent 
County,  Mich.,  ^422 
construction,    experiments,    Iowa,   abs.    T.    R. 

Agg,  ^664 
new  type,  Iowa,  Lincoln  Highway,  n  709 
guide  posts,  deficiency  in  most  cities,  meaning  to 

stranger,  e  528 
hauling  materials,  mechanical  operation  from  pit 
to  job.  South  Bend,  Ind.,  •ISS,  e  123 
standard-gage     railroad.     New     Lexington. 
Ohio,  ^393 
labor,  convict,  California,  bill  passed,  n  160 

Colorado,  50  per  cent  saving,  abs.    By  J.  E. 
Maloney,  444 
legislation,  Wisconsin,  changes  made  as  to  com- 
missioners.   State-aid   and   inspection,   n  242 
maintenance,    asphalt,    one    course    method    of 
patching.    By  F.  N.  Bingham,  208 
auto-truck  service,  Springfield,  Ohio,  cost,  n  706 
brush  sweeper,  two-gear  change,  n  32 
cost  data,  suggestions,  e  404 
dragging  made  compulsory,  Kansas,  n  138 
funds,  auto  license  taxes,  California,  half  year, 
1915,  n  349 

registration  department,  California,  amount. 
n297 

sufficient  for  repair  work,  abs.  J.  F.  Witt,  352 
wheel  tax  would  provide,  abs.,  J.  H.  Pratt, 
786 
machine,  scarifier,  planer  and  roller  combined. 

n^556 
patrol  system,  Pennsylvania,  outlined,  100 
record   made   Penna.   Highway   Dept.,   n  806 
red-cross    repair    signs,   Jasper    County,    Mis- 
souri, n  568 
repairing  concrete  base,  Detroit  requirements, 
n598 

subgrade  by   steam   shovel.      By  Albert  D. 
Blakeslee,  239 

watermain  trenches,  allowance  basis  to  con- 
tractors, criticism,  e650 
sanding  oil  roads  by  whirling  disc  on  motor 

truck,   ^427 
Springfield,  Ohio,  ruling,  new  roads,  n  700 
tractors    and    trailers    registration,    Pennsyl- 
vania, e  33,  e  34 
tropical  countries,  discussion,  Philippine  Engi- 
neers' Annual  Conference,  224 
Wayne  County,  Mich.,  methods,  703 
winter,  keep  roads  dry,  e  527 
managrement,  centralized  control  by  State  depart- 
ment,   fallacies    of   legislation    and    finance, 
abs.  A.  N.  Johnson,  351,  e  341 
filing  system  and   plans   logarithmic   desig^na- 

tions.  Cook  County,  Illinois,  •473 
local  rule,  its  fallacies,  need  of  State  commis- 
sion, e  94 
numbering  country  roads  proposed,  Iowa,  n  203 
planning  board,  colored  pins  and  visible  index 
control,  Philadelphia,  abs.  William  H.  Con- 
nell,  *714,  e  711 
record  form  on  contract  bids,  contractor.     By 

T.  Eadington,  147 
rural  districts,  economic  factors  all-important. 
By  Logan  Walter  Page,  International  Engi- 
neering Congress,  ♦386 
State,  progress,  1914,  abs.  J.  E.  Pennybacker, 

189 
State  department,  Florida,  formed,  n  494 
tables  showing  method  of  distributing  concrete 
material,  207 
mileage  markers,  post-convention  trip,  California, 

n  ^494 
military.  Pacific  Coast,  urged,  677 

to  skirt  country  suggested  in  bill,  n  772 
new,  Springfield,  Ohio,  not  to  be  torn  up  for  five 

years,  n  700 
New  York  City  Street  Cleaning  Dept.  exhibition, 
n493 
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Salaawndan  effect  on  concrete  consUuction.     By  |  Scows   (Continued) : 
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Cedar  Walter  P.  Rice  Engineering  Co.,  1800 

B4aa.    SateOB.  Frederick   W.: 

Critical  Velocity  in  Hydraulic  Turbine  Intakes, 

1»799 
Swincing   Blueprint   Frame   Is   Cheap  and   Ef- 
Atieat.  *100 
Sahrag*  Operation: 
Ckkago,  III.,  harbor,  vessel's  backbone  broken 

with  dynamite,  *191 
Gahreaton,  Tex.,  floating  four  streamers  in   44 
days,  n  *677 
Saa  DiecB.  Cal.: 
flitar  plant,  pressure-type,  second  largest,  n  296 
water  department  publicity  flags  and  informa- 
tion, n  132 
water  supply  consumption,  1914,  n  167 
San   Fernando   Valley,  Cal.,   flood    prevention   re- 
ports, J.  E.  Lippincott,  recommendation,  *232 
San  Francisco,  Cal.: 
boolevard,  scenic,  n  41 
ferryboat  trafRc  without  injury  through  accident, 

n542 
Hatch   Hetchy,  bond  sale  (2,000,000   approved, 
n«4S 
construction  differences  adjusted,  n  242 

point  approved,  n  60 
plans  for  railroad  almost  completed,  n  277 
preparation    being   rushed   to   completion   for 
work,  n  663 
hospitality  and  energy.  International  Engineer- 
ing Congress  convention,  e  403 
iDtemational    Engineering  Congress  convention 
(See   International   Engineering   Congress) 
Mile   Rock   tunnel   concrete   placing,   pneumatic 

method,  n  13 
piers,  106-ft.  concrete  piles,  ♦761;  cushion,  coil 
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pid-transit  needs,  M.  M.  O'Shaughnessy,  In- 
ternational Eng.  Cong.,  n  399 
San  Luis  Obispo,  Cal.,  roads,  costs,  analysis,  'SSe 
San  Luis  Valley,  Colorado,  rock  fill  dam  with  con- 
crete ana  fine  earth  core  wall,  *781 
I  San  Pedro,  Cal.,  oil  reservoir,  General  Petroleum 

Company,  capacity,  n  370 
{Sand: 

granulometric  analysis.    By  E.  L.  Conwell,  1  734 
i     "Jump"   in   grading.     By   Robert   H.   McNeilly, 
•669,   e681 
production.  United  States,  1914,  n  786 
tasts  should  be  made  always,  n  736 
washer,    continuous,    improved    design.    Means 
Brook  dam,  Bridgeport,  Conn.,  *611 
Sandy  Ridge  tunnel,  concrete  lining  placed  by  self- 
propelled  compressed-air  mixing  plant,  *Z53 
Sanitation : 
American  Public  Health  Association  convention. 

Rochester,  N.  Y.,  n  370 
biolofical  studies,  importance,  stream  pollution, 
e84 
bureau.  California,  established,  n  731 
Illinois  planned,  n  61 
Maryland,  division,  n  169 
Chicago,   river   and    channel   polluted,    need   of 

filtration,  394 
anfineering  department,  new,  Board  of  Health. 

California,   n  326 

expenditures,  yearly,  Illinois  State  Board,  n  317 

public,  importance,  relative  to  economy  in  nee- 

lecting  works,  e  745  .»  6 

Senria,  American  engineers  combat  typhus,  e  2 

Sanu   F6   Railroad,  California   State  commission 

o™*"    ■'n''   to   be   constructed,   discussion, 

EaoH  St*.  Marie,  lock  gate,  distorted,  straightened 

under  2-ft.  water  head,  n  631 
Sanmenig,  H.  M.: 
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'»»»2^^»|^™P«t'twn.  how  it  can  be  eliminated, 

Savaonab,  Ga.,  refuse  disposal  plant,  cost  daU, 

•Ba.  E.  R.  Conant,  532,  n  700 
■•'fll^^Caleb  Mills: 
UwSojS'e^^  B«I«ires  Careful  Watehing,  1 619 

"•Tl!!h!r„iil^''5**-,J'^  o'  Substructure  for 
Technology  Buildings,   •236,  n  390 
Bdroykr,  Mont: 

U.?Tih?^*'«i*''f  «?n«truction,  cement>mor- 
BattW  S2  *  •  o  •  ''""•!•  P''«vent«  cracks,  1 176 

'•^uJuTbL  ^r*'  "•«'*'  "  «»'-"  '»   St. 
Seatt,  L.  C. : 
'A  Blaating  Puzzle,  •148 
Caaada.  cm.  {  Seott.  SbmnI  D.: 

w«tor    purification,    testing,    B.    coli    vairarJA. 

L  eilA  .  laa       «ouenu.  Wetland  Ship  Canal,  n  71 

'.««••"*        S^'"io^"^i±!'d''  ^^*^  Australia,  .208  , 
—^  doon  clo8«i  by  pneumatic  drill,  736 
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hull  calking  and  inspecting  without  drydocking, 

♦770 
skidway  device  lays  300  ft.  line  of  12  in.  pipe 

in  5  hr.     By  A.  G.  Elliot,  ♦611 
wrecking,    timber    bridge    between    two    raise 
dredge.     By  O.  S.  Proctor,  ♦303 
Seattie,  Wash.: 
Cedar   River   dam   sealing,    engineers   retained, 

n  .707,  n  805 
ejector  for  cleaning  sewer  catch  basins.     By  A. 

W.  Howard,  ♦690 
harbor  improvements,  cost,  n  624 
Lake  Washington  canal  lock,  construction,  and 

equipment  used,  ^141 
Municipal  grain  elevator  completed,  n  242 
public   utilities   pay   city   for   subsurface  maps. 
By  A.  L.  Valentine,  ♦792 
Second    National    Conference    on    Concrete    Road 
Building,  Chicago: 
exhibition,  cement  snow,  Feb.  12,  1916,  n  675 
subcommittee  organization  completed,  n  210 
Seismological  Society  of  America,  earthquake  data 
to  help  engineers  to  mitigate  dangers.     By 
Dr.  John  C.  Branner,  780,  e  778 
Servia,  American  engineers  fight  typhus,  e  2 
Seventh    City-Planning    Conference,    relation    city 
planning  to  municipal   research,  discussion, 
e589 
Sewage  Treatment: 
activated-sludge  experiments,  Baltimore,  Md.  By 
Gustav  J.  Requardt,  1  ♦23 
By  O.  J.  Wilkinson,  1640 
experiments  on  separate  digestions  needed.   By 

^W.  L.  Stevenson,  1  238 
method  soon  to  start  at  Chicago  sanitary  dis- 
trict, n  768 
plant,  Milwaukee,  first  large-scale  installation, 
abs.  T.  Chalkley  Hatton,  ♦481 
Algae  growths  cover  filters,  Atlanta,   Ga.     By 

Charles  C.  Hommon,  ♦SSS 
American  Public  Health  Convention,  Rochester, 

N.  Y.,  discussions,  reports,  etc.,  n  370 
Batavia,  N.  Y.,  explosion,  n  402,  n  432 
Chicago,    111.,    North    Shore    Sanitary    District, 
committee  of  engineers  appointed  n  210 
Sanitary  District  commission,  abolished,  n  210 
"cubic  performance."    By  Leslie  C.  Frank,  751, 

e777 
device,  automatic,  hypochlorite  application.     By 

E.  E.  Ludwrick,  ♦lOS 
District   of   Columbia,    recommendation    for    in- 
stallation, abs.  Asa  E.  Phillips,  506 
filters.  Bubbly  Creek,  Chicago,  overhauled,   377 
trickling,  depth  relative  to  efficiency,  experi- 
ments, abs.  H.  W.  Clark,  ♦477,  e  4(J9 
manholes,  tile,  design.    By  H.  S.  McGee,  *55 
pipe  laying  and  crib  discharge  construction,  Lake 
Ontario,  Rochester,  N.  Y.     By  N.  Adelbert 
Brown,   ^20 
plant,  Atlanta,  Ga.,  operation  records  show  puri- 
fication.    By  Charles  C.  Hommon,  *4,  e  2 
Marysville,  Ohio,  high  degree  purification.    By 

E.  D.  Barstow,  636 
miniature,   Dayton   budget  exhibit,   works  on 

correct  cycle  periods,  n  ♦525 
operation,  recommendations,  American  Public 

Health  Association,  316 
Pasadena,  Cal.,  tank  explosion,  extent  of  dam- 
age, repairing,  n  ♦463 
publicity,    moving    pictures,    Baltimore,    Md., 

n  90 
Y.  M.  C.  A.  camp,  Altamont,  N.  Y.,  n  676 
revenue  from  use  of  sludge  as  fertilizer,  possi- 
bilities, e64 

screen,  Riensch-Wurl,  first,  started  at  Cleveland 

plant,   n  676 
tanks,  Imhoff,  conversion,  Columbus,  Ohio,  ^701 
septic,  remodeling,  Elgin,  111.     By  Burton  J. 
Ashley,  186 
wastes   disposal   investigation   office  transferred 
to  Cincinnati,  n  149 
Sewer: 
brick,  interlocking,  n  ^214 
pipe  (See  Pipe) 
Sewerage  System: 
Chicago,     Union      Station,     reinforced-concrete 

work  well  handled,  ^612 
De  la  Brea,  Los  Angeles,  construction,  ♦ISO 
•"""l^-  ""'t'Ple.  harbor  outlet,  Baltimore,  Md., 

"^^iJ^^lh.^'^^'^^y   bridges,    Wisconsin,    de- 
sign, ^604 

^""dulr'.'soi**^"  '"■"■'*'=*•  ^■^t°'"y  concrete  con- 
Geelong,'  Australia,  concrete  cantilever,  trusses 
_       support  sewer  across  river,  ^696 
intakes,  storm  water,  street  curbs,  30  ft.  long 
Pasadena,  Cal.,  "am  ^' 

Milwaukee  may  spend  $2,000,000,  n  337 
New  Orleans,  La.,  rainfall  record  broken,  drain- 
Vo»  ??  ^7^^!"^'  ^^^-  George  G.  Earl,  ^562 

ifv  r^•^i*y•  ^'"""^  C^^^'-^'  Terminal  vicin-       . 
ity,  relief  in  connection  with  subways,  n  116 


Fuly-December,  1915 


ENGINEERING    RECORD    INDEX   TO    VOLUME    72 


xvll 


Sewerage  System   (Continued)  : 
Newark,  N.  J.,  sewer  900  ft.  meets  under  bay, 

n  *805 
Paxton  Creek,  Harrisburg,  Pa.,  lined  with  con- 
crete, self-cleaning  invert  construction.     By 
Joel  D.  Justin,  *101 
Rockford,  111.,  sandy  trenches  need  sheeting,  n  446 
St.   Louis,   Mo.,   Mill   Creek,   collapse,   repairing 

steel  sheet  piling,  *581 
Seattle,  Wash.,  ejector  for  cleaning  sewer  catch 

basins.     By   A.   W.    Howard,   *690 
Victoria,    B.    C,    construction,    outfall,    by    city 
shows  saving,  n  550 
Shaffer,  George  B.: 

Small  Crew  Moves  3000  Yards  of  Dirt  in  Week 
with    Dynamite,    *58 
Sheepshead  Bay,  N.  Y.: 

speedway,  grandstand,  design,  *411 

track  records  of  Astor  cup  automobile   races, 
e467 
Shingles,   wooden,   Rre  retardant  by  new   method, 

n717 
Shore  Protection   (See  Flood  Prevention) 
Sidewalk,  whalebone,  San  Carlos  Mission,  Monte- 
rey, Cal.,  *481 
Siphons    (See   Dams,  spillways) 
Slide  rule,  equation,  quadratic,  simple  solution  of. 

By  C.  N.  Pickworth,  1 116 
Slides: 

Hudson,    N.    Y.,    Knickerbocker    cement    power 
plant,  *179 
caused  by  water-soaked  bed  of  blue  clay.     By 
D.  H.  Newland,  *253,  e  245 
micaceous  rock  stratum  requires  careful  watch- 
ing.   By  Caleb  Mills  Saville,  1  519 
New  York  City  subways,  cause  of  street  deck- 
ing collapse,  Broadway,  n  461 
Panama  Canal  traffic  closed  for  indefinite  period, 
n*523 
commission   appointed  to  advise,  n  742 
continued,    make   time   of   opening   uncertain, 

n493 
10,000,000-yd.,    report    Gen.    G.    W.    Goethals, 

abs.,  *652 
worse  since  opening,  n  462 
Smith,  Fowler  S.: 

Dayton's  purchasing  department  saves  big  sum 
on   supplies  and  equipment,  abs.  700 

Smith,  J.  H.: 

earth  pressures  tests  and  apparatus,  A.  S.  T.  M. 
abs.   *72 
Smoke    Prevention : 
Boston,  Mass.,  Gas  and  Elec.  Light  Comn.,  e93 
Chicago,  electrification   railroads,  committee  re- 
port in  abstract,  *727,  e  747 
report  ignored  by  City  Council,  n  740 
electrification  unfeasible,  n    2ll 
financially  impracticable,  n  707 
.enforcement  of  law,  result  and  criticism.     By 
F.  H.  Viall,  e  373 
economy  in  use  of  fuel,  firing.     By  F.  M.  Logan, 

581 
International  Association  convention,  Cincinnati, 
papers,  discussion,  etc.,  n  368 
Snoqualmie  tunnel,  Washington,  construction.    By 

R.  W.  Rae,  *44 
Societies,   Engineering: 

admission    requirements.  Am.   Soc.   C.   E.,   more 

exact,  e  342 
deficiencies,  time  that  they  should  be  eliminated, 

abs.     By  Ernest  McCullough,  421 
employment   bureaus,    information    desired.      By 

Ernest  McCullough,  1607 
local  organizations  must  lead  in  publicity,  abs. 

A.  J.  Himes,  663,  e  649 
officers,   qualifications,   new   eligibility,   e  498 
Philadelphia     Engineers    Club,    campaign    adds 

1600  new  members,  n  643,  e  618 
resulting  good  to,  from  Constitutional  Convention 

work,  e  312 
secretaries,    qualifications;    comment,    e  456 
Society  for  the  Promotion  of  Engineering  Educa- 
tion, convention,  Ames,  Iowa,  outline  of  new 
work,  n  59 
Sohier,  Col.  W.  D.: 

concrete     roads,     California,     construction     and 
maintenance,  abs.  687     ^ 
Soltau,  David  L. : 

author    of   article    on    the    Point    Defiance    line. 
Northern    Pacific    Railroad,    Vol.    71,    page 
744,  n 112 
Sooke  Lake  water  supply  system  Victoria,  B.  C: 
concrete  pipe  line  construction,   *507 
costs  and  special  features,  *406 
riveted  steel  pipe,  10%  miles  long,  construction. 
By  Boyd  Ehle,  *564 
Southampton,    N.    Y.,    high    school,    balcony    con- 
struction,  reinforced   concrete   design,      ^A* 

South  Bend,  Ind.:  . 

bridge,  concrete,  reinforced,  arch,  stone  facing, 
construction,  *164 


South   Bend,  Ind.    (Continued) : 

road  construction,  handling  materials,   mechan- 
ically, from  pit  to  road,  'ISS,  e  123 
South  Brooklyn  Pier,  35th  Street,  New  York  City, 
general    details    and    features,    combination 
type,  •753,  e  745 
South   Carolina,  drainage  levy,  held  to  be  an  as- 
sessment, n  709 
Southern  Pacific  Company,  acquires  Oregon  lines, 
nl20 
Los  Angeles  station,  general  features,  *783 
Southwark    piers,    Philadelphia,    design    and    con- 
struction, •478 
Spans   (See  Bridges) 
Specifications : 
dams,    Colorado    reservoir    supervision,    method, 
252 
Pennsylvania,  issued  by  commission,  ^225 
deficiencies    of    engineer    make    contractor    the 

scapegoat,   e  559 
hollow  building  tile  New  York  City,  n  89 
pine,  longleaf ,  branding  to  identify  stock,  e  529 
density  and  pith  distinction  necessary.     By 
Howard  F.  Weiss,  1  489 
pith  distinction   loblolly  and  shortleaf.     By 
Arthur  Koehler,  •319,  e  342 
Southern  yellow,  U.  S.  Forest  Service  stand- 
ard, *55 
rail,  better  needed,  A.  W.  Gibbs  address,  A.  S. 
T.  M.,  8 
changes    urged    in    sections,    composition    and 
manufacture,  abs.  Gustav  Lindenthal,  *106, 
e93 
roads,  brick,  mortar-cushion,-  St.  Louis,  Mo.     By 
Mont   Schuyler,  1  175 

St.    Louis.      By   Mont   Schuyler,   200,   e  184 
paving,   patented,   adopted,   American    Society 
of   Municipal    Improvements,   523,   e  498 
Spokane,    Wash.,    metric    system    urged,    national 

standard,  n  59 
Stacks    (See   Chimneys  and   Stacks) 
Stadiums    (See  Grandstand) 
Stairways : 

ramps,   concrete,    Victor    Building,    Camden,    N. 

J.,  design,  *656,  e  681 
regulations,  Cleveland,  Ohio,  building  code,  ^260, 
e245 
Stamford,    Conn.,   high    school,    balcony   construc- 
tion, combination,  *234 
Standard  Oil  Company,  representatives  sought  for 

China  service,  n  707 
Standards : 

Am.  Soc.  Testing  Materials,  bricks,  accepted  by 
National  Association,  n  556 
danger  hasty  adoption,  e  2 
increasing   use   of ,   e  1 
concrete    mixing,    batch,    wet,    rating    becoming 

universal,  discussion,  e  711 
metric    system    urged,    national    use,    Spokane, 

Wash.,  association,  n  59 
National  Assn.  of  Mixer  Manufacturers  rating 
method  of  concrete  mixers  adopted,  n  556 
Stanhouse,     Building,     Rockford,     111.,     concrete, 

frozen,  failure,  findings,  n  *708 
Stearns,  Ralph  H.: 
decoloration  of  stored  water  due  to  sunlight  and 
oxidation,  abs.  *318 
Steel: 

A.  S.  T.  M.  convention  report,  n  28 
deterioration,  slight,  razed  Champlain  Building, 

Chicago,  223 
physical  and  chemical  requirements.  Metropolis, 

111.,  bridge,   *53 
plant,  new,  Australia,  n  17 

production.   United   States,   1914,  decreases,   192 
prosperity    threatens   cost    and    execution    engi- 
neering work,  e  649 
work,  shopping  condemned.  Bridge  Builders  and 
Structural  Society,  n  30 
Steinman,  D.  B.: 
Elastic    Curve    Supplied    to    the    Design   of   the 
Sciotoville  Bridge.   *258 
Stevens,  John  F.:  „   -,       . 

Business     Principles     Should     Govern     Railroad 
Building,    International     Engineering     Con- 
gress paper,  381 
Stevenson,  W.  L.:  -     »   i- 

Experiments   on    Separate    Digestions    of    Acti- 
vated Sludge  Needed,  1238 

Stineman,  N.  M.:  -     „      r» 

Reinforced-Concrete   Footings  Economically   De- 
signed, *300  ,    ,^ 
Stone,   production,    1914,   United   States,   n  410 
Stone,    Charles    A.,    president,    new    organization, 
American     International     Corporation,     to 
enter  world  trade,  n  675 

Stone,  W.  G.:  ,  ^       •        j-  • 

Promoting    Engineering    Work,    extension    divi- 
sions,   1 146    • 
Storms  (See  Floods) 

Stream  Pollution:  ^.        j  j 

Chicago    River    and    channel,    filtration    deemed 
necessary,  394 
•,  Illustrated:  1,  letters:  e.  editorials;  n.  not««. 


Stream   Pollution    (Continued)  : 

Croton  aqueduct.  New  York,  watershed  Mohanaic 

Lake  sewage  plant,  e  372 
Delaware  River,  N.  J.,  court  sustains  right  of 

State  to  prohibit,  n  676 
Niagara  Falls,  N.  Y.,  municipal  filtration  plant 
enjoined  from  discharging  wash  water  into 
river,  160,  e  154 
re-aeration  effected  by  turbulence,  investigations, 
U.    S.    Public    Health    Service,   Ohio    River, 
n510 
research  dept.,   Mass.   Inst.  Tech.,  need  of  bio- 
logical studies,  e  34 
Street: 
corners,  increased  radius  aids  traffic,  *299 
guide  posts,  deficiency  in  most  cities,  meaning  to 

stranger,  e  528 
lighting,  development  of,  e  2 
Stress  Analysis: 
arches,    fixed-end,    graphical    method    simpHfled. 

By  C.  S.  Whitney,  •324,  I  798 
beams,   cantilever,    design,   economy   of,    Mann- 
heimer  Building,  St.  Paul,  Minn,  e  372 
concrete,  reinforced,  time  and  shrinkage  affect 
stresses  and  deflections,  abs.  F.  R.  McMillan, 
•251,  e246 
elastic  curves  and  influence  lines  simplify  an- 
alysis.    By  J.  P.  J.  Williams,  •762,  n  784 
reinforced  for  compression,  diagrams,  abs.  W. 
W.  Clifford  and  C.  H.  Mangold,  ^472 
conduits,    reinforced-concrete,   graphical   method 

simplified.    By  C.  S.  Whitney,  •486,  e  467 
continuous  truss  spans,  Sciotoville  Bridge,  elastic 
curve  application.    By  D.  B.  Steinman,  •258 
footings,  reinforced-concrete,  economy  in  design. 
By   N.  M.   Stineman,  •SCO 
By  W.  A.  Hoyt,  1  458 
graphical  and  analytical  methods  discussed,  e  467 
lug  angles  on  tension  members,  plan  as  distri- 
bution, abs.  Prof.  Cyril  Batho,  *512,  e4»7, 
1608 
reinforcing,  concrete,  diagram  facilitates  estimat- 
ing.   By  Albert  M.  Wolf,  •517 
rope  falls,  experiments  to  determine.     By  C.  S. 

Adams,  1  425 
tanks,  reinforced-concrete,  100,000-gal.  capacity, 

design.    By  A.  R.  James,  •ISS 
wind,  slope-deflection  method  reduces  time.  abs. 
I  W.  M.  Wilson  and  G.  A.  Maney,  231,  e  215 

'  Stromeyersdorf,  Germany,  water  tower,  design,  '48 
Structural  Engineers  (See  Engineers,  Structural) 
Submarines,  engineering  problems,  due  to  European 
,  War,  e619 

I  Subway: 

;      Chicago,  suggested.   Public   Utility   Commission, 
I  n654 

New  York  City,  collapse  of  street  decking  Broad- 
way, n  429,  •431 
cause,  e  468 
comment,  e  405 

coroners'  jury  findings  and  recommenda- 
tions, n  553,  e  558,  e  617 
engineers  approve  shoring,  n  430 
rock  slide  cause,  menace  to  work,  n  461 
7th  Ave.,  n  •397 
contract,  court  orders   Board  of  Estimate  to 

approve,  n  277 
dual  rapid  transit  system,  history,  ^572 
42nd  Street  and   Park   Ave.,  tapped  for  new 
connection,  traffic  uninterrupted,  *255 
roof,  reconstruction,  sliding  shields,  'llO 
Queensboro  tunnel,  approval.  Board  of  Esti- 
mate, n  121 

contrary  to  engineering  advice,  e  155 
consents  obtained,  property  owners,  n  564 
Philadelphia,  lowest  bidders  local  firms,  n  242 
opening  of  construction  work,  e  341,  n  •367 
Sugar  Refinery  (See  Industrial  Plant) 
Surveying : 

canoes  for  trips.    By  James  B.  Abbott,  Jr.,  1 116 
Government,  propriety  of,  for  local  or  State  ben- 
efit.   By  W.  N.  Brown,  1 85 
New  York  harbor  for  improvement,  n  181 
solar  declinations  computed  by  graphic  method. 

By  Robert  R.  V.  Reynolds,  ^160 
transit,  chain  "anchorage"  in  high  winds,  'le 
underground,   Seattle,  Wash.,  paid  for  by  util- 
ities.    By  A.  L.  Valentine,  ^792 
U.  S.  Dept.  of  Interior,  direct,  n  751 
Swain,  George  F.: 

American   Engineering  Education   Makes   Rapid 
Advances,  387,  e  404 
Swaren,  J.  W.: 

Water    Motors    Operate    Gate-Valves    in    Nozzle 
Lines,  *134 

Sweden:  „    .  ,    j 

Porjus  hydroelectric  plant,  design.  Part  1,  dam, 
spillways,  *156 
Part  2,  intake,  forebay,  penstock  and  power 
transmission,  *194,  e  183 
power  development,  e  183  j 
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all    railroads, 


TuniMU  (ConUnued): 

BattUDOi*.    Md..   city-owned,    for 

nnrt-h^r    Boston.  Fort  Point  Channel,  simul- 
DTch«f  r.  lk»ion      ^^^   jiningr.^  shield   having 

By   G.   D.    Emerson.   •218, 


r,  mm 

««  iiwi  r  ■  ■  Mtteatod.  n642 
Tmmn.  AlMica.  e«t  for  rail- 

1 

•ffcct  of  pub- 


blocks,  att9 
rtna  kkWhr  or  nbort- 
0.  a.  Fwwt  8«nric«.     By 

r.  iftMhihw.  V.  8.   Forwt 


taiMous 
sliding  cables. 


Ean'Riwr.  Old  Slip.  New  York  City,  blow-out. 
rMult  of  difficult  ground,  n  739 

GunnSon.  not  RoRersl'Bss.  lonRest  m  Amer.ca. 
By  Morris  Bien,  1  489  .  . 

Mabanoy  Plane.  Fraokville.  Pa.,  driven  «««*  *»»>" 
^rt>  cover.    By  R.  A.  Riley.  '366 

Mile    Rock.    San    Francisco,    concrete    placing, 
pneumatic  method,  n  13 

New  York  City  to  Long  Island,  number  and  cost, 
n  S36 

Rocers  Pass,  pioneer  heading  finished,  n  209 

Sandy  Ridge.  Va.,  lined  by  self-propelled  com- 
pressed-air mixing  plant,  •353  .    ,.   .  „ 

Sno.iualmie.    construction,    driving    and    lining 
simuluneously.    By  R.  W.  Rae.  '44 
Turbines  (See  Water  Power,  Turbines) 
Typhoid  Fever  (See  Sanitation,  Typhoid  Fever) 

u 


Uhler.  William  D.:  ,     .  j 

Pennsylvania's    method    for    resurfacing    roads, 
Pan-American  Congress  paper.  391 
Uhrich.  M.  B.:  ^.  „.         _ 

Railroad  Mixiog  Plant  Has  Bins  on  Mixer  Car 

Fed  by  Crane.  *521  „  ,       . 

Ulster  A  Delaware  Railroad  Company,  maintenance- j  Valentine,  A.  U: 
expense  allocation  between  freight  and  pas-         '"-  '-''- 
•enger  service,  abs.  William  J.  Wilgus,  226, 
e  217,  e  246 
Underpinning:  r,  •  ^ 

billets,   needle   bridge    shoe.    North    Side    Point. 

Pittsburgh.    By  T.  J.  Wilkerson  •SS 
building.  Adams  Express  Company.  Chicago,  *Z95 
needles  hold  brick  wall,  subway  work.  New  York 

City.  *87 
retaining  wall  spans,  concrete,  subway,  Bronx, 

New  York  City.  ^642 
street  decking,  steel  support,  subway.  New  York 
City.  '57 
walls,  subway.  New  York  City,  •25 
Union  Pacific  Railroad,  flood-prevention  investiga- 
tion. Kaw  River,  n  29 
United  Sutes: 
appropriation,  greatest  ever  asked  except  in  war 

period,  n  742 
asphalt  production.  1914,  n  306 

By  Barber  Asphalt  Paving  Company.  1  301 
brick  and  clay  industry.  1914,  indicates  general 
growth,  n  211 

Portland,    production,    1914,    decrease, 


U    S   Office  of  Public  Roads  (Continued)  : 
transverse  joints,  brick  pavements  advised  omit, 
206 
U.  S.  Public  Health  Service:  ,.     ^     . 

investigation,  Ohio  River,  reaeration  by  turbu- 
lence, n  510  _         _,      ^         -        J  i 
vimste  disposal  investigation  office  transferred  to 
Cincinnati,  n  149 

U.  S.  Reclamation  Service: 
added  storage  capacity  of  past  year,  n  771 
changes,   personnel,   political   interference,   e  125 
data  in  reference  to  irrigation  settlers,  e  650. 1  671 
library.  500  vol.  various  projects,  n  424 
projects  under  way  or  completed,  n  791 
work  completed  fiscal  year,  n  725 
U.  S.  Senate,  Congress,  bridge  patent  hearing  post- 
poned, n  645 
U  S  Treasury  Department,  water  purity  stanlards 

for  interstate  carriers,  difficulties,  e  94 
U    S    Weather  Bureau,  meteorological  analysis  of 

Galveston  storm,  1915  and  1900,  *275 
United  Technical  Societies,  Los  Angeles  united  so- 
cieties, n  29 
University  (See  Educational  Institution) 
Unloader  plows,  improved,  Panama  Canal,  581 

Utah: 

Piute  dam,  handling  hydraulic  fill,  abs.  Joseph 

Jenson,  *80 
roads  commission,  new  offices,  n  584 


cement 

n  120,  n  490 
explosives,  production,  1914,  n  134 
ni>sum,  production,  1914.  n  674 
Kme,  production.  1914.  n  636 
manganese  ores,  production.  1914.  n  165 
National  forest  receipts,  n  488 
National  parks  to  be  capitalized,  *568,  e  559 
petroleum  production,  1914.  n  360 
protection  of  commerce  developed  since  war,  im- 

rus  of  construction,  e  497 
buildings,  classed  according  to  business, 
161,  e 153 
roads,  dirt,  miles  built,  n  544 
sand,  and  gravel  production.  1914.  n  786 
steel  and  rolled  iron  production.  1914.  decreases, 

192 
■tone  production,  1914,  decrease,  n  410 
United  Sutes  Bureau  of  Standards: 
•cale-testing  car,  Pennsylvania  Railroad,  ^515 
iMta,  cables  and  ropes,  various  types  and  ma- 
terials, •667 
concrete,  hydrated  lime,  advantages,  n  613 
U.   8.    Department   of    Agriculture,    roads,   brick, 

eoet,  formula  to  determine,  n  208 
U.  8.  Department  of  Interior,  surveying,  direct,  re- 

ralU,  n  751 
U.  8.  Forest  Service: 
pine,    botanically   distinguished    by    visual    test. 

By  Arthur  Koehler,  'Sig,  e  342 
Portland,  Ore.,  laboratory,  work  for  ten  years, 

n  800 
ravanuea  coming  year,  n  803 
lyHllialion,  Soutbcm  yellow  pine.  *65 
U.  8.  G«ological  Surrey: 
comperation  with  StaU  or  county,  Harris  County, 

Tcxaa.   By  W.  N.  Brown,  1 85 
guide  books  of  the  West,  n  773 
railroad,  Mississippi  to  Coast,  e  33 
U.  8.   Mail,  aotomobtle  rural  delivery   route,  in 

operation,  n  211 
V.  8.  OOeo  of  Public  Roads: 
bnllotin,  24».  skewed  joinU  recommended  for  con- 
creto  roads,  n  192 

ro«4U  MDcmUtnrca,  United  States,  circular  62, 
*.  OUMtralad:  t.  tetters:  •.  mlltorlals:  n.  notes. 


Seattle  Utilities  Pay  City  for  Subsurface  Maps, 
•792 
Valuation : 
public  utilities.  Federal  conference,  Philadelphia, 
editorial  views,  e  620,  e  621 
opinion  testimony   of  engineers   and   econo- 
mists.    By   Alex.   C.   Humphreys,  1 734 
review   of  sessions,   n  643 
four    considerations    of     vital     bearing.       By 

George  Sydney  Hinckley,  515,  e  498 
four   questions,   railroad   commission   of    Cali- 
fornia, 697 
Idaho,   depreciation    deduction    overruled,   480 
land  "availability,"  court  decision   New  York 

City  Ashokan  reservoir,  e  777 
reproduction    theory    criticised,   abs.   John    M. 
Eshleman,  625 
Railroad,  considerations  having  vital  bearing,  dis- 
cussion, e  498 
cost    reproduction,    criticism    of    commission's 

ruling,  e  681 
four  reasons  to  avoid  condemnation   proceed- 
ings, n  118 
Federal,  date  of  hearing,  new  orders  19  and 
20,  331 
engineers   wanted,   e  469 
hearing.    Interstate    Commerce    Commission, 
Washington,   D.   C,  n  461 
how  it  is  being  done  on  Boston  &  Maine,  538 
mileages  covered  to  Oct.  1,  *601 
land  reproduction  cost  by  definite  method,  abs. 

H.  V.  Hayes,  626 
maintenance  expense  allocation  between  freight 
and  pasenger  service,  abs.     William  J.  Wil- 
gus,  226,   e217,   e  246 
maps,  lettering.     By  L.  M.   MacArthur,  1 490 
property  used  but  not  owned  and  "condition 

per  cent,"  n  795 
reports,  forms  for.    By  D.  F.  Jurgensen,  *484, 

e467 
solidification  of  fills,  allowance  for,  n  238 
temporary  constructions,  n  145 
Valves : 
butterfly.  Black  Warrior  River  locks,  Alabama, 
tests   results   in   modified   design,   abs.      By 
Charles  Keller,  *419 
gate,  operated  water  motor,  nozzle  line.     By  J. 
W.   Swaren.   *134 
Van  de  Greyn,  E.  B.: 

Galveston    seawall    checks    hurricane's    devasta- 
tion,  *271,   e247 
Rush   Work   After   Storm    Restores   Galveston's 
Water  Supply  and  Rail  Connections.   *500. 
e497 
Vancouver,  B.  C: 

Pitt    Meadows    reclamation,    construction..     By 

H.  M.  Burwell,  *330 
public    improvements,   value,   n  604 
Venice,   Italy,   port  channels   kept   clear   by   tidal 
movement    properly    controlled,    abs.    Prof. 
Luigi   Luiggi,  637 
Viaduct    (See   Bridges) 
Viall,  F.  H.: 

Smoke-prevention     records,     Chicago,    criticism, 
e373 
VickesB,  Samuel: 

Engineer  of   Modern   Sugar   Plantation   Has  to 
Deal  with  Varied  Problems,  •534,  eB57 
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Victor  Buildings,  Camden,  N.  J.,  ramps,  concrete, 
design,  ventilation  columns,  *656,  e  681 

Victoria,  B.  C: 

harbor  improvement,  cribs,  concrete,  sixth  con- 
structed, n  553 
cribs,  concrete  used  on  docks,  *165 
statistics  on  work,  n  444 
roads,  oiled,  sanded  by  whirling  disk  on  truck, 

*427 
sewer  outfall,  construction  by  city  shows  sav- 
ing, n  550 
water  supply  concrete  pipe  line  construction  dif- 
ficulties.    By  Boyd  Ehle,  *507 
costs   and    special   features.     By   Boyd    Ehle, 
*406  ,    ., 

10%    miles    of    36-in.    riveted-steel    pipe   built 
on   Sooke  Work.     By  Boyd   Ehle,   *564 


w 

Wabash    Railroad,    sold    for    $18,000,000    in    fore 

closure,  n  120 
Wachusett    reservoir    investigation    into    decolora 

tion,  results  abs.  Ralph   H.  Stearns,  *318 
Waddell,  J.  A.   L.: 

.\lloy  Steel  Economical  for  Long-Span  Bridges, 

International   Engineering  paper,   386 

Waite    H.  M.: 

power  and  duties  of  city  manager  defined,  abs. 
664 

Wallace,  John  F.:  .     ,  ,  , 

railroad    grade-crossing    and    terminal    problem, 
Dallas,  Tex.,  solution,  abs.  *722,  e  711,  e  712 

Walls:  .  ^  ^  ^ 

erecting  frames  support  reinforcement,  construc- 
tion,  Welland   Ship  Canal,   *56 
reinforcement,  steel  frames,  designed  to  support, 

Welland   Ship   Canal,   *56 
retaining,  cantilever  type,  St.  Louis  viaduct.    By 
S.  W.  Bowen,  *109 
nearness  of  railway  aids  in  construction.     By 
Kenneth  C.   Cardwell,  *269 
Warren,   Penn.,   sewage  treatment  device  controls 
hypochlorite    application.      By    E.    E.    Lud- 
wick,  *103 
Warren,   George  C: 

Patented  material  and  processes  on  public  works, 
discussion,  abs.  511 
Washington : 

King  County,  highway  costs  this  year,  n  225 
roads,  appropriation,  1916,  n  494 
brick,  cost  per  mile,  totaling  37  miles,  n  607 
Washington    Barracks,    mobilizing    engineer    com- 
panies   of    militia.      By    D.    A.    Tomhnson, 
*314,  e  312 
Water  Power: 

.\damson   and   Ferris  bills  reintroduced  in  Con- 
gress, n  771 
conservation   legislation,   Pa.,  N.   Y.,  Ohio,  Ind., 

criticised,  abs.   Morris  Knowles,  488 
hydroelectric    plant,    Apraw    Falls,    Ind.,    work 
started,  n  676 
California,  total  operative  generating  capacity, 

nl06 
Deerfield    River,   Mass.,   design,   part    1,    *374 
construction,    methods     and     quantities     in- 
volved,  part  2,   *423 
development  scheme  for  St.  Louis,  condemned, 

n29 
Five-channels      development,      special      frame 

hangs  castings.     By  F.  M.  Biersach,  *118 
Los  Angeles,  Cal.,  aqueduct,  first  plant  nears 

completion,    *167 
maintenance,  ice  fighting,  Holtwood  plant,  Mc- 
Call's    Ferry,    Pa.      By    F.    A.    Allner,   *66, 
e63,   *113,  e93,   e  587 
Niagara   Falls  development,  Ontario  Commis- 
sion   plan,   n  149 
Porjus,    Sweden,    design,    part    1,    dam,    spill- 
ways,   *156 

part  2,  intake,  forebay,  penstock  and  power 
transmission,  *194,  e  183 
sluice-gate,    inclined    seat,    eliminates    sliding 
friction,  n  *214 
problem,  California,  committee  created  to  study, 

n676 
turbines,    accelerators    increase    power    at    low 
head,  Henry  Ford  farms,  *752 
characteristics,    methods    and    data    simplified. 

*By  L.  F.  Harza,  *542 
critical  velocity  at  intakes.    By  F.  W.  Salmon 
and  A.  G.  Hillberg,  e  *799 
draft  tubes  analyzed,  part  1  and  2.     By  A.  G. 
Hillberg,  *604,  e  588,  *630 
gates,  wicket,  logical  development  for  regula- 
tion.    By  Lewis  F.  Moody,  *358 
handling    with    rigging.    Coon    Rapids,    Minn., 

plant.     By  F.  M.  Biersach,  *24 
replicas    represent    correctly    performance    of 

full-size  wheels.     By  B.  F.  Groat,  377 
single-runner,   design   of   scroll   cases   and   in- 
tlkes,  part  1.    By  A.  G.  Hillberg,  *413,  •442 


Water  Power,  turbines   (Continued) : 

spider  mounted  by  heating  hub.     By  Harold 

F.  Johnston,  'llS 
tests,   Holyoke   Flume  sufficient  for  purposes, 
H.  Birchard  Taylor,  321 
water   motors  operate   gate-valves,   nozzle   lines. 

By  J.  W.  Swaren,  *134 
Western  States  conference,  Portland,  Ore.,  radi- 
cal views.  States'   rights  violated,  condem- 
nation of  P^erris  bill,  e  405,  n  429 
Water   Purification: 
Algae    studies,   development    of,    need   of    more 

theory,  e312 
apparatus,     portable,    collapsible,     invented     in  i 

Italy,  n317 
B.    coli    vagaries    determined,    Columbus,    Ohio, 

abs.  R.  D.  Scott,  161 
Baltimore,   Md.,   plant,   announcement  of  open- 
ing, e  279 
opened,   n  *369 
biological   studies,   importance,   stream   pollution  j 
findings  of  Mass.  Institute  of  Technology's  ] 
research  dept.,  e  34 
boiler,    clean,   from    muddy   streams    with    well- 
points,  735  1 
chlorine  liquid  does  not  kill  water  fleas,  St.  Louis, 

n357 
"cubic  performance,"  by  Leslie  C.  Frank,  751,  j 
e  777  .  .  I 

decoloration  due  to  sunlight  and  oxidation  abs. 

Ralph  H.  Stearns,  *318  [ 

filtration,  air-bound,  cause  of  trouble,  Wilming-  1 
ton,  Del.     By  Edgar  M.  Hoopes,  Jr.,  *282, 
e  280 

By  Robert  Spurr  Weston  and  J.  W.  Ellms,  • 

1 458  I 

coagulant   required   at  Erie,   Pa.,  n  580 

controller  test,  St.  Louis,  Mo.,  *284  , 

efforts  made  to  force  Indiana  company  to  in-  ' 

stall  plant,  n  523 
Jewell,     patent    claims    uphold,    Minneapolis, 

nl81,  191 
mechanical,  wooden  construction,  Panama  Pa- 
cific  Exposition.     By  E.  C.   Eaton,  *748 
pressure-type,  San  Diego,  second  largest,  n  296 
rapid,  Miraflores,  C.  Z.,  wash-water  distribu- 
tion.    By  George  C.  Bunker,  *787 
rapid  sand,  new  pumping  station,  Painesville, 
Ohio.     By  G.   W.   Knight  and  R.   F.   Mac- 
Dowell,   *287 

underdrains,    Monel    metal    satisfactory    at 
Evanston,   111.,   n  442 
rotary  screens  remove  macro-organisms,  Den- 
ver, Col.,  *291,  e279 
turbidity,      excessive,      handled,      Marysville, 

Kan.     By  C.  C.  Young,  290 
water  softening,  Youngstown,  sheet  and  tube 

mill,  abs.  J.  C.  W.  Greth,  *622 
zeolite  discovered  in  North  Dakota,  n  616 
experiment,  abs.,  R.  N.  Kinniard,  794 
hypochlorite    conversion     table,    Denver     Union 

Water  Company,  n  230 
interstate  carriers'  standards  of  purity,  difficul- 
ties and  fallacies,  e94 
lime  reclamation,  Columbus,  Ohio,  experiments, 

n  492 
recommendations,  Missouri  Public  Service  Com- 
mission, 299 
typhoid,  water-borne,  eliminated,  Cincinnati,  336 
whipping    chemicals    in    colloidal    waters,    Bur- 
lington, Kan.,  *292,  e  279 
Water  Supply: 

administration    expenses,    percentage    of.    New 

York   City,   n  299 
Bloomington,     Ind.,     payment    by     installments, 

n524 
boiler   room   efficiency   promoted   by   record   sys- 
tem, St.  Louis,  n  258 
Caibarien-Remedios,    Cuba,    construction    starts, 

n583 
Catskill  Aqueduct,  bronze  fittings,  condition  of, 
Alfred  D.  Flinn's  remarks,  e  341 
completion,  1916,  review,  e  65 
consumption,   Albany,   data,   1914,  n  41 
convention,    small    town's    superintendent's    ex- 
pense account  should  be  paid,  e  215 
Croton  Aqueduct,  New  York,  pollution  by  sewage 
treatment  plant,  Mohansic  Lake,  criticisms, 
e372 
data  from  5185  American  towns,  McGraw  Water- 
works Directory,  13 
should  show  24  plants  in  Porto  Rico.    By  Rich- 
ard M.  Merriman,  1  238 
Denver  Municipal  Waterworks,  surveys  started, 

n  150 
efficiency  in  data-taking,  suggestions,  e  280 
hydrants,  manufactured  by  city,  Chicago,  1914, 
n444 
rates  charged  in  Indiana,  n  399 
increased  service  adds  30,000,000  gal.  to  supply, 
Hartford,  Conn.,  *289 
reverses   slump   in   population   curve,   Gonncil 
Bluffs,   Iowa,   *286,  e  280 
Los    Angeles,    Cal.,    Hollywood    district   system 
rented,  n  241 


Water  Supply   (Continued)  : 

maintenance,  distributing  castings  on  pipe  con- 

tracU,  207 
meters,  camera,  Factograf,  photograph  readings, 
nSlO 
Cincinnati,  Ohio,  all  water  in  four  years,  n  264 
Iowa  Falls,  la.,  water  services,  reduce  pump- 
ing, n  798 
London,  Ontario,  data,  1914,  n  7 
Memphis,  Tenn.,  insulted,  1914,  n  169 
Natural  ground,  legislation  needed  to  control  use, 

California,  abs.,  Charles  H.  Lee,  786 
Panama-Pacific  Exposition,  wells  and  pumping 
station,  filtration  plant.      By  E.  C.   Baton, 
•748,  769 
Pipe  (See  Pipe) 
pitometer,  rerating,  apparatus  for.     By  Chester 

Gordon  Gillespie,  ^144 
pumps,  booster,  small,  test,  Roseland  Ave.,  Chi- 
cago, '79 
centrifugal,  salt-solution  testing  method.     By 
Ben  D.  Moses,  •137 
pumping  head,  wholly  self-contained  and  com- 
pact, n  '310 
station,  high-pressure,  Boston,  Mass.,  approved, 
n306 
rates,  Denver,  upheld,  n  494 

increase  likely,  Cincinnati,  report,  n  302 
Lake  Forest,  III.,  reduction  allowed,  n  120 
St.  Louis,  need  not  be  increased,  n  296 
revamping  under  service,  Painesville,  Ohio.    By 

G.  W.  Knight  and  R.  F.  MacDowell,  •287 
rules,  Illinois  Utilities  Commission  adopted,  n  472 
towers,  desigrn,  Hockenheim  and  Stromeyersdorf, 

Germany,  ^48 
Victoria,  B.  C.,  concrete  pipe  line  construction, 
difficulties.    By  Boyd  Ehle,  ^507 
costs  and   special   features.      By   Boyd   Ehle, 

•406 
riveted-steel   pipe,   10%    miles  long,  construc- 
tion.   By  Boyd  Ehle,  •564 
waste  from  faucets  demonstrated  at  St.  Loaia, 
330 
Minneapolis,  surveyed,  n  399 
prevention  campaigrn,  Chicago,  n  51 
Winnipeg  aqueduct,  photogrraphic  views  of  work, 
n^242 
Waterbury,  Conn.:  i 

pavements  granite  block  grouted  protected  from 

traffic,  87 
pipe  lowered  in  service,  57 
Waterways :  ■ 
American  Association  of  Port  Authorities,  con- 
vention, Los  Angeles,  n  398 
canals,  barge.  New  York,  expect  to  open  in  an- 
other year,  n  773 
new  bond  issue  authorized,  n  613 
warrantable,  e  527 
Lake  Erie  and  Ohio  River  bills  become  law, 

n27 
Lake  Washington,  Seattle,  Wash.,  construction 

and  equipment,  ^141 
Le   Claire,    Iowa,   construction,   improvement, 

Mississippi  River,  *785 
Louisville  &  Portland,  direct-lift  span  design 
and  operation,  ^199 
1  New    Jersey    ship,    monument    work    started, 

n708 
Panama  (See  Panama  Canal) 
Welland   (See  Welland  Ship  Canal) 
cargo  handling,  efficient,  need  urgent,  abs.   H. 
McL.  Harding  and  James  A.  Jackson,  693 
inland  transportation,  need  of  terminals,  abs. 
Ford,  Bacon  &  Davis,  565 
drydocks,    Boston,   layout   of   work   and    varied 
plant  used,  n  *740 
floating,  Prince  Rupert,  B.  C,  n  802 
Harbor    and    river    projects,    none   for    coming 
year,  n  739 
i      Harbor  Improvements,  Chicago,  breaking  wrecked 
ship  with  dynamite,  ^191 
Seattle,  cost,  n  624 
Swedish   plan  competition,  Germans  awarded 

prize,  n  584 
tidal   movement  aids  to   improving  channels, 

Venice,  Italy,  abs.  Prof.  Luigi  Luiggi,  637 
Victoria,    B.    C.,    concrete    cribs,    sixth    con- 
!  structed,  n  553 

used,  ^165 

construction  statistics,  n  444 
West  Indies,  questions  for  engineers,  e  497 
inland,  development  urged,  abs.  Capt.  John  H. 
Bernhard,  332,  e  311 
fallacies,  Mississippi  River  and  shipping  rates. 
By  T.  J.  Dabney  and  Fred  Lavis,  1  519 
lock  gate,  mitering,  Keokuk,  Iowa,  design,  opera- 
tion, construction.    By  B.  H.  Parsons,  *ZiA, 
e343 
submersible,  Keokuk,  Iowa,  design,  operation, 
construction.    By  B.  H.  Parsons,  ^446,  e  435 
rivers,     Colorado,     improvement     recommended, 
n337 
efforts  to  separate  Mississippi  River  improve- 
ment from  ivers  and  harbors  bill,  n  771 
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Wharves  and  Uocks  (Continued)  : 
SoaUiwark  piers,  Philadelphia,  design  and  con- 
struction, *478 
Victoria,  B.  C.,  concrete  cribs  used,  *165,  sixth 

constructed,  n  S&S 
waterways,  inland,  need,  abs.  John  H.  Bernhard, 
332,  eSll,  abs.  Ford,  Bacon  &  Davis,  666 
Wheeler,  Ralph  N.: 
fences    and    concrete   posts,    Catskill    Aqueduct, 
right-of-way,  abs.  361 
Wheeler,  Walter  H.: 
Flat-Slab   Bridges   at   Denver   Combine   Perma- 
nency and  Good  Appearance,  *38 
Whinery,  S. : 
patented  materials  and  processes  on  public  works, 
diacussion  with: 
George  C.  Warren,  611 
Daniel  B.  Luten,  646 
State   Should   Deal   Directly   with   Patentees  of 
Processes  and  Materials  in  Public  Works,  78, 
e63 
White   River,   Indianapolis,   Ind.,   flood   protection 

levees,  construction,  '660 
Whitney,  C.  S.: 
Graphical  Analysis  of  Arches  with  Fixed  Ends 

Greatly  Simplified,  •324,  1  798 
Reinforced-Concrete  Conduit  Analysis  Simplified 
by  Theory  of  Displacements,  •486 
Wig.  R.  J.: 

test,  cement  drain  piles  in  alkali  soils,  report, 
abs.  220  •      F      . 

Wilgus.  William  J.: 
railroad  maintenance  expense  allocation  freight 
and  passenger  service,  abs.  226,  e217  < 

reforms  suggested  by   Commerce   Commissioner 
Harlan,  e  246 
Wilkerson.  T.  J.: 

^'**!„  ^*'if  **    ^e^^e   Bridge   Shoe    in    Quarters 
Too  Close  for  Beams,  •88 
Wilkinson.  O.  J.: 
Activated    Sludge   and    The    Baltimore    Sewage 
Experiments,  1640  * 

Williams,  G.  M.: 
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WUliams,  J.  P.  J.: 
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Wire,  iron,  black  annealed,  ultimate  strength,  in- 
quiry, Engineer,  1  519 
Wireless    telephony,    sensational    achievement    of 

e437 
Wisconsin : 
Chippewa  Falls  power  dam  construction  started, 

n  554 
highway  bridges,  side  drains,  design,  *604 
Highway  Commission,  work  for  8  yr.  ending  June 

30,  1914,  n  285 
Milwaukee   County,  concrete   road   construction. 

n720 
roads,  automobile  service,  cost,  n  192 
bridges,    abutments,    layout    without    transit, 

abutments,  plan  for  design  standai-dized,  *688 
legislation,  changes  made  as  to  commissioner's. 
aid  and  inspection,  n  242 
quantity  and  cost  of,  built  1914,  n  88 
State-aid,  surveys'  costs,  n  41 
Witt,  J.  F.: 
road    maintenance    and    construction,    financing, 
Pan-American  Road  Congress,  abs.  352 
Wolf,  Albert  M.: 
Diagram  Facilitates  Estimating  Weight  of  Steel 
in  Concrete,  *517 
Wood  (See  Timber) 
Wood,  Gen.  Leonard: 
preparedness,  military,  engineers  and  contractors 
vital  factors,  abs.  n  *739,  e  713 
Woods,  Clarence  E.: 

sand-asphalt  roads,'  Eustis,  Fla.,  1  85 
Worcester,  Mass.: 

International  Road  Congress,  date,  n  613 

convention,  n  803 
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perfect  condition,  *229 


Yellowstone  Park: 

automobile  regulation  in  effect,  172 

engineers  book,  new  edition  of,  n  61 
Yolo  by-pass,  Sacramento  River,  Cal.,  bridged  with 
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Young,  C.  C: 

MarTOville    Filters    Handle    Excessively    Turbid 

Youngstown,  Ohio,  water  softening  plant,  sheet  and 
tube  mill,  abs.  J.  C.  W.  Greth,  *622 

Youth's  Companion  Building,  Boston,  Mass.,  new 
system  of  reinforcement  eflfects  saving,  ^450 
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For  Handling  Boulders,  Shale-Rock  and  Other 
Hard  and  Uneven  Materials  the  Three  Blade 


HAYWARD 


ORANGE 
PEEL 


BUCKET 


-  .he  most  fK)wcrful  obtainable.     It  will  dig  such  material  quicker 
and  cheviper  than  any  other  type.     \Mien  digging  in  hard  or  rocky 
ground  its  three  blades  do  not  get  out  of  line,  and  the  simplicity 
of  its  construction  and  few  wearing  parts  make  the  upkeep  cost 
\  low. 

h  ..  jnexcelled  for  handling  boulders  too  large  to  go 
inside  the  bowl,  as  the  points  of  the  three  blades  will 
grasp  the  object  with  the  most  positive  hold  that 
can  be  applied. 

We  build  various  styles  and  sizes  of  this  bucket 
neet  all  conditions  whether  it  is  land  ex- 
irinor  nr  dredging  in  rnrrs  or  harbors. 

Tell  us  what  particular  kind  of  work  you 
have  and  we  %vill  send  you    literature 
showing    illustrations     of     Hayward 
Buckets   doin?   similar   work. 

The  Hayward  Company 

Builders  of  Dig(;ing  Machinery 

50  Church  Street 
NEW  YORK.  U.  S.  A. 


r 


•1    iwni    jtnii    Three  Blade 
rl  Bucket,  operated  by  a  guy 

■-.::-,...  died  blasted  rock,  shale  and 

boulders.     All    the    boulders   in    the    fore- 
qround  were  handled  iv  this  machine. 
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Educating  the  Public 

EDUCATION  of  the  public  to  the  impor- 
tancG  of  engineering  work  should  be  a 
part  of  any  plan  for  engineering  publicity — 
in  fact  is  the  ultimate  end  of  all  such  pub- 
licity. Appreciation  of  a  work  will  lead 
surely  to  appreciation  of  the  worker.  For 
that  reason  the  plan  of  advertising  to  the 
public  the  merits  of  a  new  pavement,  as 
explained  on  page  10  of  this  issue,  is  to  be 
highly  commended.  The  idea  is  not  new, 
though  its  infrequent  use  shows  conclu- 
sively that  its  value  is  not  appreciated. 
Here  and  there  engineers  have  marked  test 
roads,  and  in  New  York  signs  on  the  con- 
tractors' structures  along  the  line  of  a  new 
subway  tell  of  which  route  the  particular 
section  is  a  part,  the  name  of  the  contractor 
and  of  the  body,  the  Public  Service  Commis- 
sion, in  charge  of  the  work.  The  education 
of  the  public  in  matters  engineering,  even 
if  in  so  fragmentary  a  way,  cannot  but  have 
favorable  results.  The  scheme  has  endless 
possibilities  limited  only  by  the  ingenuity 
of  those  in  charge. 

Municipal  Bond  Market 

THAT  municipalities  with  good  credit 
have  every  reason  for  being  encouraged 
at  the  present  condition  of  the  money  mar- 
ket is  apparent  from  the  success  of  recent 
large  bond  sales.  On  Tuesday  of  this  week 
New  York  City  received  bids  for  $71,000,000 
in  41/i  per  cent  issues,  of  which  $46,000,000 
was  in  fifty-year  bonds  to  finance  revenue- 
producing  improvements  and  $25,000,000  in 
fifteen-year  serial  corporate  stock,  to  pay 
for  non-revenue  producing  improvements. 
The  issue  was  over-subscribed  three  times, 
the  bids  totaling  $320,000,000.  The  fifty- 
year  bonds  went  at  an  average  price  of 
101.253  and  the  fifteen-year  bonds  at 
101.306.  Contrasted  with  these  prices  is 
the  average  of  100.137  for  the  last  sale  of 
New  York  City's  A^A's  in  1913.  It  is  ap- 
parent; therefore,  that  money  can  readily 
be  obtained  for  municipal  improvements, 
though  at  an  advanced  rate,  and  that  that 
phase  of  our  activity  is  being  less  influenced 
by  the  war  than  is  private  enterprise. 

Convention  Returns 

TO  LEARN  of  the  latest  kinks  and  to  get 
in  touch  with  the  "live  wires"  of  the 
field  are  arguments  with  which  many  water- 
. works  superintendents  every  year  have  to 
ply  their  superiors  to  permit  them  to  attend 
the  meetings  of  the  large  associations. 
Will  it  pay  us  to  have  you  attend  this  con- 
vention, and  in  what  way,  is  the  usual  op- 
posing rejoinder.  It  was,  therefore,  with 
some  degree  of  satisfaction  that  one  super- 
intendent was  able  to  save  his  company 
much  more  than  his  convention  expenses  by 


listening  to  a  discussion  at  the  meeting  of 
the  American  Waterworks  Association  on 
"Arsenic  in  Alum,"  a  subject  which  many 
present  felt  should  be  taboo.  A  manufac- 
turing company  near  a  filter  plant  found 
that  a  shipment  of  alum  contained  more 
arsenic  than  was  permissible  in  preparing 
medicinal  glycerine.  From  calculations 
based  on  the  figures  given  at  the  convention 
the  superintendent  found  that  one  would 
have  to  drink  40  gal.  of  water,  each  gallon 
treated  with  6  grains  of  alum,  to  get  a 
medicinal  dose  of  arsenic.  This  assumed 
that  all  of  the  arsenic  would  remain  in  the 
filtered  water,  which  is  not  the  case.  Fur- 
thermore, arsenic  is  not  a  cumulative  poison 
and  little  if  any  of  the  water  from  this  plant 
is  used  for  human  consumption.  Thus  with 
the  data  fresh  in  mind  the  superintendent 
was  able  to  seize  the  opportunity  to  get  the 
discarded  alum  at  a  material  reduction  over 
the  market  price  and  still  feel  that  the  oc- 
casional careless  workman  who  drank  the 
water  would  not  be  injured.  Far  be  it  from 
this  journal  to  promote  the  use  of  alum  con- 
taining a  high  arsenic  content,  but,  as  noted 
at  the  time  of  the  convention,  the  data  are 
good  stock  in  trade.  The  waterworks  offi- 
cial wants  to  know  more  about  every  detail 
in  the  manufacture  of  his  product  than  any 
one  outside  the  department.  He  can  get 
much  information  at  waterworks  conven- 
tions, but  unfortunately  the  direct  financial 
return  from  ideas  picked  up  there  is  not 
always  as  easily  traceable  as  in  the  instance 
cited  above. 

Testing  Materials  Convention 

IT  HAS  been  the  pleasure  of  this  journal 
from  year  to  year  to  record  the  remark- 
able progress  of  the  American  Society  for 
Testing  Materials  and  to  voice  the  appreci- 
ation by  those  in  attendance  of  its  eflScient 
management  and  invaluable  contributions 
to  the  engineering  profession  and  the  in- 
dustries which  serve  it.  Less  in  the  public 
and  professional  eye  than  other  engineer- 
ing societies,  because  it  holds  but  one  meet- 
ing a  year,  it  goes  its  way  quietly,  though 
meanwhile  its  committees,  through  their 
activities,  are  measuring  off  professional 
mile-stones,  of  which  we  become  aware  only 
when  the  yearly  cycle  exhibits  the  fruition 
of  their  work  at  the  annual  meeting.  As 
has  been  pointed  out  previously  in  these 
columns  the  scope  of  the  society  is  steadily 
widening  and,  perforce,  its  influence  is  be- 
ing felt  in  ever  broadening  circles.  During 
the  last  year,  for  example,  new  committees 
were  formed  on  hollow  building  tile,  on 
gypsum,  on  textile  materials  and  on  re- 
vision of  pipe  threads.  Meanwhile  the 
older  committees  have  been  expanding  their 
work  by  the  organization  of  new  sub-com- 


mittees and  attacking  hitherto  unstudied 
problems  in  their  fields.  The  committee  on 
concrete  and  concrete  aggregate,  for  ex- 
ample, though  a  comparatively  new  one,  • 
has  laid  out  a  most  elaborate  program 
(printed  on  page  14  of  this  issue).  While 
that  program  is  more  than  ordinarily  am- 
bitious it  is,  in  its  general  spirit,  charac- 
teristic of  the  thoroughness  with  which  the 
society  is  studying  the  problems  set  before 
it.  Needless  to  say  the  society  by  reason 
of  its  excellent  work  merits  the  heartiest 
support  of  engineers  and  manufacturers. 
Its  work  has  been  of  great  benefit  to  both, 
and  with  increased  membership  and  strict 
adherence  to  the  ideals  which  have  made 
for  it  a  unique  place  among  American  tech- 
nical organizations,  it  faces  a  future  of 
even  greater  usefulness. 

Evidence  of  Influence 

REFERENCE  was  made  in  the  preced- 
ing note  to  the  widening  influence  of 
the  American  Society  for  Testing  Materials. 
Increasing  use  of  the  standard  specifica- 
tions was  to  be  expected  on  the  part  of  pri- 
vate interests  whose  engineers,  chemists 
and  manufacturing  experts  are  members  of 
the  association.  The  executive  committee 
pointed  out  in  its  report,  however,  that 
Federal,  State  and  municipal  authorities  in 
increasing  numbers  were  turning  to  the 
standards  of  the  society,  thus  indicating 
that  among  engineers  generally  and  those 
in  charge  of  important  enterprises  the 
standing  of  the  society  is  keenly  appreci- 
ated. The  report  stated  that  the  purchases 
for  the  Panama  Canal  have  been  largely 
made  under  the  society's  standards,  twenty- 
seven  of  the  specifications  being  used  by 
the  purchasing  department  of  the  canal. 
Furthermore,  the  material  for  the  United 
States  postal  cars  is  purchased  under  those 
standards,  while  nine  of  the  specifications 
have  been  adopted,  in  some  cases  with  slight 
modification,  in  connection  with  the  boiler 
code  recently  prepared  by  a  committee  of 
the  American  Society  of  Mechanical  Engi- 
neers. Similarly  in  the  current  revision  of 
the  building  code  of  the  city  of  New  York, 
seven  standards  of  the  society  are  used.  It 
needs  only  more  general  knowledge  of  the 
work  of  the  society  to  have  the  adoption  of 
its  specifications  carried  still  further,  and 
with  the  efforts  which  will  be  made  during 
the  coming  year  to  increase  the  member- 
ship of  the  society,  the  increase  in  influence 
should  be  very  gratifying  indeed. 

RespKDnsibility  of  Power 

IN  SETTING  forth  in  its  annual  report 
evidence  of  the  widening  influence  of  the 
society,  the  executive  committee  of  the 
American    Society   for   Testing    Materials 
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tiwt  the  wider  the  confidence 
ia  th«  work  of  the  society,  the 
th*  reciprocal  obligation  upon  the 
to  juatify  that  confidence  in 
with  arerythinff  to  which  its 
U  attached.  Fortunatelj'.  the  char- 
'  of  tha  work  of  the  various  committees 
__  dtartx  that  this  serious  responsi- 
biUtr  ia  kMOljr  appreciated.  But  there  was 
fnthtr  avidMwe  of  appreciation  of  this  re- 
mniihilitT  On  motion  of  the  executive 
dXbm,  Um  annual  meeting  approved 

oo  to  letter  ballot  an  amend- 

Bt'totfaa  h]r-l»^»«  which,  if  accepted,  will 

I  the  work  of  the  society  still  more  con- 

aervaUTe  and  further  safeguard  against  too 
haatr  adoption  of  standards.    Heretofore, 
it  baa  not  been  unusual  in  one  annual  meet- 
tnc  and  a  letter  ballot  immediately  follow- 
iag  tfaveafter  to  place  a  new  specification 
ia  tba  •ocietjr's  jmr  book  as  a  standard. 
That  aUght  still  be  done  under  the  proposed 
■iiiiiiilmi  lit    though  it  is  expressly  stipu- 
lated that  such  action  is  to  be  taken  only 
for  taeaptiODal  reasons  and  then  only  if  a 
alaa  twtht  vote  of  those  voting  at  an  an- 
aoal  mff4<»»g  approve  the  course.     Nor- 
naOr.    under   the    newly    proposed    plan, 
specifications  proposed   for  the  first  time 
and  aaModments  of  existing  standards  shall 
bo  pobUabed  in  the  year  book  for  one  year 
gg  •toatative  standards,"  on  which  written 
diaeaaaioas  addressed  to  the  appropriate 
coomittM    shall    be    invited.      This    plan 
wooM  place  still  another  step  in  the  process 
of  laiaiag  a  proposed  draft  to  the  dignity 
of  a  ataadard.    With  the  exception  of  those 
spadal   eases  above  referred   to,   all   pro- 
posals would  therefore  be  held  up  for  the 
iaritod  criticism  of  the  society  for  an  en- 
tire year,  giving  ample  time  to  discuss 
thrtfs  to  experinent  with  their   require- 
ncBts  if  desirable,  and  to  be  certain  that 
haste  has  not  prevented  the  discovery  of 
TaM  ofejaetioaa  tfaoreto.    With  this  dispo- 
sMoB  Oftdaat  ia  tiio  society,  combined  with 
tfao  prograssivo   spirit   of   the   committee 
work,  no  fear  need  be  entertained  that  the 
fodatjr  win  fail  to  live  up  to  the  responsi- 
^Oftjr  wfakh  its  widening  influence  imposes 
it 


prismatic    refractor    and    improved    elec- 
trodes, even  when  the  units  are  spaced  as 
far  as  600  ft  apart  and  carried  25  ft.  above 
the  roadway.    Half  way  between  two  such 
lamps  of  the  6.6-ampere  size  one  can  read 
the  second  hand  of  a  watch.     Few  cities 
have  as  yet  awakened  to  the  increased  effec- 
tiveness of  illumination  made  commercially 
possible  by  these  two  factors  alone,  but  the 
perennial  demand  of  more  light  for  less 
money  is  sure  to  find  out  these  develop- 
ments sooner  or  later.    Central  stations  are 
not  to  be  blamed  for  introducing  one  im- 
provement at  a  time,  considering  the  fre- 
quent short  life  of  street-lighting  contracts. 
Before  long  we  are  likely  to  see  changes 
in  the  direction  of  better  fixtures  for  serv- 
ice based  on  gas-filled  incandescents,  coupled 
with  some  sort  of  discrimination  between 
the    lighting    requirements    of    classified 
streets.    Unless  politics  prevents,  the  time 
is  not  far  distant  when  several  different 
types  of  lighting  units  and  different  sizes 
of  the  same  unit  may  be  effectively  em- 
ployed in  the  same  town.    The  practice  of 
replacing  old  and  inefficient  lamps  by  new 
and  better  units  in  exactly  the  same  loca- 
tions will  give  way  to  improved  engineer- 
ing   treatment    of    neighborhood    require- 
ments.   If  the  lessons  of  Continental  Europe 
mean  anything,  more  attractive  fixtures  for 
outdoor  service  are  surely  coming.    Before 
long,  also,  we  shall  be  in  possession  of  more 
complete  life  records  of  gas-filled  lamps  for 
series  service.     The  uncertain  factors  are 
being  narrowed  down,  and  one  may  confi- 
dently expect  general  improvement  in  the 
lighting  of  streets  in  American  cities  dur- 
ing the  next  few  years. 


after  the  first  few  weeks  of  service.  The 
screen  was  installed  as  an  insurance  against 
the  clogging  of  the  sprinkling-filter  nozzles, 
but  such  good  results  were  obtained  with- 
out it  that  it  was  decided  to  save  the  ex- 
pense of  its  operation. 

The  operating  costs  of  the  whole  plant, 
exclusive  of  interest  on  investment  and  de- 
preciation, have  averaged  $3.93  per  million 
gallons.  The  first  sludge  was  withdrawn 
five  months  after  the  tanks  were  placed  in 
service  and  was  of  good  quality.  The  aim 
in  operating  the  tanks  is  to  remove  enough 
sludge  during  the  summer  and  fall  to  carry 
each  unit  through  the  winter  months  with- 
out emptying.  Mr.  Hommon's  figures  show 
that  the  plant  is  effecting  a  satisfactory  de- 
gree of  nitrification  and  is  doing  well  the 
work  for  which  it  was  designed. 


Street-Lighting  Developments 

INTERESTING  devdopments  in  street 
ligbtinff  are  coming  on  apace  as  the  con- 
taat  brtwcen  Xht  ga»-filled  incandescent  lamp 
aad  tha  hicb  cAcioncy  arc  grows  more 
Citios  daairing  to  utilize  the  most 
1  oqafpment  in  renewing  their  street- 
eoatracts  will  do  well  to  investi- 
gate tha  dasigns  now  available  in  a  thor- 
oagh  faahlOB  before  deciding  upon  any  par- 
tievlar  tjrpa  of  ^paratus.  There  is  a  lot 
nun  to  tha  proMem  ttian  a  good  many 
■aaidpal  oOkials  have  realizod. 

Joat  aow  there  is  a  cloaa  balance  between 
the  gas-ffilad  fanap  aad  the  low-powered  arc 
for  tha  fOaarfaatioa  of  subordinate  streets. 
It  woold  not  take  much  of  a  change  in 
prkas  to  shift  the  scales  either  way.  As 
oaa  goaa  into  the  larger  units,  the  high 
ailriswry  are  famp  still  seems  to  be  more 
thaa  holding  tto  own.  Really  wonderful 
cffecte  are  being  attained  by  the  use  of  the 


Operation  of  Imhoff  Tanks 

IMHOFF  tanks  for  sewage  treatment  have 
been  such  a  comparatively  recent  develop- 
ment in  the  United  States  that  most  of  the 
information  concerning  them  has  related  to 
design  and  construction  rather  than  to 
operation.  Among  the  pioneer  plants  in 
this  country  were  the  three  at  Atlanta, 
completed  in  1912.  Sufficient  time  has  now 
elapsed  to  warrant  an  analysis  of  their 
operation  and  the  article  dealing  with  the 
Proctor  Creek  works,  on  page  4  of  this 
issue,  by  Charles  C.  Hommon,  chemist  and 
bacteriologist  in  charge,  is  of  particular 
value  because  it  sets  forth  in  detail  for  the 
first  time  the  operating  methods  and  re- 
sults obtained  at  a  large  municipal  plant  of 
this  type.  The  installation  comprises,  in 
addition  to  the  two-story  settling  tanks,  grit 
chambers  and  sprinkling  filters. 

In  the  early  days  at  Atlanta  some  trouble 
was  caused  by  "foaming"  at  the  gas  vents 
of  the  settling  tanks.  The  increase  in  the 
height  of  the  vents  did  not  improve  matters, 
and  it  was  finally  discovered  that  the  foam- 
ing was  caused  by  the  sludge  reaching  too 
high  a  level  in  the  digestion  chambers. 
When  the  sludge  from  the  filled  compart- 
ment was  withdrawn  the  foaming  ceased. 
This  discovery  naturally  set  the  interval  for 
sludge  discharge.  It  is  interesting  to  note, 
also,  that  the  tank  effluent  has  been  so  clear 
that  use  of  the  revolving  screen  between 
the  tanks  and  the  filters  was  discontinued 


American  Sanitary  Engineers  in 
Servia 

ON  MAY  15  a  party  of  sanitary  engi- 
neers and  physicians  left  New  York  for 
Servia  to  serve  under  Dr.  Strong  of  the 
American  Red  Cross  Society  in  the  Sani- 
tary Commission.  They  arrived  in  Athens 
on  June  5  and  by  this  time  are  in  the  field. 
The  party  was  in  charge  of  Mr.  Edward 
Stuart,  a  graduate  of  the  Massachusetts 
Institute  of  Technology,  who  had  had  ex- 
perience as  a  State  sanitary  engineer  in  Ok- 
lahoma and  had  been  engaged  in  engineering 
work  in  Brazil.  The  assistant  sanitary  engi- 
neers were  recruited  from  graduates  of  the 
Massachusetts  Institute  of  Technology  and 
the  School  of  Engineering  of  Harvard  Uni- 
versity. The  School  for  Health  Officers 
furnished  two  physicians  who  had  just  been 
awarded  the  certificate  in  public  health. 
Two  of  the  men  were  assistant  engineers 
in  the  Massachusetts  State  Department  of 
Hfealth.  The  party  was,  therefore,  com- 
posed of  young  men  who  were  unusually 
well  qualified  for  their  task. 

Their  work  is  to  clean  up  Servia  in  order 
to  prevent  the  spread  of  typhus  fever  and 
cholera,  which  dread  diseases  have  already 
made  terrible  ravages  among  the  inhabit- 
ants, many  of  whom  have  been  driven  from 
their  homes  and  are  living  under  most  in- 
sanitary conditions.  What  problems  will 
have  to  be  met  cannot  be  well  forecast,  but 
two  of  them  are  known.  Clean  water  must 
be  provided  and  war  must  be  waged  on  the 
body  louse,  which  is  the  agent  by  which 
typhus  fever  is  transmitted.  There  are  few 
large  cities  in  Servia  and  the  problem  in 
general  will  be  that  of  camp  sanitation. 

The  undertaking  will  be  a  hazardous  one 
for  the  young  sanitarians.  As  preventive 
measures  each  one  was  vaccinated  against 
typhoid  fever  before  leaving  this  country, 
and  the  new  vaccination  treatment  against 
typhus  fever  was  taken  by  them  during  the 
voyage  across  the  Atlantic. 

In  this  way,  thanks  to  the  American  Red 
Cross  Society  and  the  Rockefeller  Founda- 
tion, American  engineers  are  not  only  help- 
ing to  save  life  in  Servia  but  are  acting  as 
an  outer  line  of  defense  for  the  people  of 
the  United  States.  The  first  principle  of 
modern  sanitary  strategy  is  to  destroy  the 
germs  of  disease  at  their  foci  and  not  allow 
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them  to  spread.  The  work  of  the  Servian 
Sanitary  Commission  will  make  easier  the 
work  of  the  U.  S.  Quarantine  Service.  This 
is  but  the  beginning  of  a  very  important 
movement  aimed  at  such  diseases  as  typhus 
fever,  cholera,  the  plague,  typhoid  fever, 
and  the  like,  which  in  past  generations  have 
followed  the  lines  of  trade  and  made  an 
aftermath  of  death  for  every  great  war. 


Engineering  Advice  in  Public  Utility 
Cases 

IN  AN  ADDRESS  by  former  Mayor 
James  Logan,  of  Worcester,  Mass.,  upon 
"The  Public  Service  Corporation  and  the 
Municipality,"  printed  in  the  current 
"Journal"  of  the  Boston  Society  of  Civil 
Engineers,  the  disadvantages  to  munici- 
palities of  inadequate  engineering  advice 
on  large  public  questions  are  admirably  set 
forth.  It  is  a  question  if  the  public  as  a 
whole  has  the  faintest  realization  of  the 
odds  against  it  in  conducting  cases  before 
State  commissions  and  legislative  commit- 
tees. Certainly  many  boards  of  aldermen 
and  of  selectmen  still  look  upon  an  outlay 
for  expert  advice  in  such  proceedings  as  an 
extravagance.  The  lack  of  this  advice  is 
hampering  many  municipalities  seriously  in 
their  dealings  with  public  utilities  and  with 
State  authorities;  it  is  throwing  a  great 
burden  of  additional  work  upon  public  serv- 
ice commissioners,  and  its  omission  in  im- 
portant cases  is  a  grave  mistake. 

The  need  of  expert  advice  in  no  sense 
impugns  the  ability  of  the  permanent  engi- 
neering staff  of  a  municipality,  nor  does  it 
justify  attacks  on  the  public  utilities  for 
their    successful    work    before    the    public 
tribunals.     Improper  methods  have  within 
late  years  largely  disappeared,  and  the  real 
cause  of  failure  on  the  part  of  a  city  to 
obtain  its  reasonable  desires  from  State  au- 
thorities is  usually  the  superior  preparation 
of  its  adversaries.     Too  often  it  happens 
that  owing  to  changes  in  the  personnel  of 
a  city  government,  complex  questions  have 
to  be  wrestled  with  by  new  men  who  have 
practically  no  knowledge  of  the  past  condi- 
tions, while  opposed  to  them  are  organiza- 
tions which  have  had  a  continuous  manage- 
ment for  years,  with  a  fixed,  persistent, 
well-defined  policy.     The  utility's  side  of 
the  case  is  conducted  by  the  ablest  talent 
money  can  buy,  by  men  who  may  have  been 
present  at  the  birth  of  the  problems  under 
discussion,  and  who  have  been  familiar  with 
every  stage  of  their  development.     More- 
over,  the  city's  plan   or  request  may  not 
have  general  support  from  the  citizens  and 
to  this  broken  front  the  utility  is  able  to 
present    a    solid    defense,    thoroughly    in- 
trenched   and   protected,    manned   by   men 
who  know  every  move  the  city  has  made 
or  is  about  to  make.    Without  the  slightest 
trace    of   corruption,    these   well-organized 
forces  develop  a  case  which  is  hard  to  beat, 
and  over  and  over  again,  only  the  wisdom 
and   experience   of   the   public  authorities 
have  saved  the  day  for  communities  which 
have  made  out  a  showing  which  would  have 
failed  utterly  in  the  courts,  but  which  none 
the  less  had  merits  entitling  its  advocates 
to  conce.ssions  or  to  a  favorable  decision. 
Furthermore  none  can  criticize  the  utility 


for  its  careful  preparation.  It  is  its  right, 
and  its  duty  to  its  stockholders,  to  present 
its  side  of  the  case  as  strongly  as  possible 
and  to  marshal  to  its  support  all  the  legiti- 
mate corroborative  data  obtainable. 

The  city  or  town  which  follows  the  policy 
of  presenting  such  cases  without  expert  as- 
sistance, when  the  amounts  involved  are 
considerable,  cannot  expect,  in  legislative 
committees  at  least,  the  results  to  which  it 
is  often  entitled.  In  a  grade-crossing  situa- 
tion, for  example,  the  municipality  may 
have  a  good  city  engineer,  but  the  problem 
may  be  the  first  important  one  of  the  kind 
that  has  come  to  him,  and  on  the  other  side 
will  be  a  body  of  engineers  who  have  fought 
to  a  finish  probably  scores  or  perhaps  hun- 
dreds of  grade-crossing  cases,  who  know 
precisely  what  they  want,  how  to  impress 
the  committee  with  the  facts  bearing  on 
their  side  and  who  can  draw  from  outside, 
in  support  of  their  contentions,  a  mass  of 
data  beyond  the  reach  of  anyone  but  a 
specialist.  The  retention  of  such  an  expert 
by  a  city,  even  at  a  cost  of  a  good  many 
thousands  of  dollars,  puts  it  in  a  place  to 
fight  its  case  on  an  even  basis  with  its 
highly  prepared  antagonists,  and  wonder- 
fully unifies  the  public  contention. 


Cracking  of  Brick  Pavements 

IT  IS  the  common  belief  that  in  many  of 
the  cases  where  cement-grouted  brick 
pavements  have  cracked  to  quite  an  extent 
the  trouble  is  due  to  the  repeated  rise  and  ■ 
fall  of  the  pavement,  on  account  of  tempera- 
ture expansion  across  the  entire  width  of 
the  street  or  road.  Of  course,  settlement  of 
the  base  and  the  washing  away  of  the 
cushion  rightfully  come  in  for  their  share 
of  the  blame.  The  arching  theory  is  held  to 
be  substantiated  by  the  rumble  heard  when 
a  wagon  goes  over  the  pavement,  indicat- 
ing, so  proponents  of  the  theory  claim,  a 
large  hollow  area.  For  somewhat  over  a 
year  Mr.  Mont  Schuyler,  engineer  in  charge 
of  the  testing  laboratory  of  the  city  of  St. 
Louis,  has  been  making  a  special  study  of 
this  subject  and  has  reached  the  conclusion, 
which  seems  indisputably  borne  out  by  ex- 
amination, that  the  rise  of  the  pavement,  or 
rather  the  existence  of  a  space  between  the 
cushion  and  the  bottom  of  the  block,  is  con- 
fined to  comparatively  small  isolated  areas. 
These  areas  may  be  separated  by  narrow 
solid  areas,  so  that  the  continuous  rumble 
is  due  to  the  length  of  wheel  base,  which 
spans  the  solid  spaces,  leaving  either  front 
or  rear  wheels  or  both  on  the  unsupported 

'^These  conclusions  haVe  been  reached  after 
sounding  pavements  with  ^  hammer.  The 
hollow  spots  are  readily  and  unmistakably 
located  If  the  method  be  tried  on  a  pave- 
ment which  is  cracked  and  apparently  has 
Toots  that  have  settled  due  to  the  breaking 
ofthe  cement-grout  bond,  it  will  be  found 
that  the  blocks  which  are  now  acting  as  iso- 
ated  unit«  have  settled  back  on  their  beds. 
Surrounding  them  are  bricks  carried  as  can- 
tikvers"  with  &  space  below.  The  bond  how- 
ever Ts  still  intact,  though  it  may  be  be- 
Sng  to  show  signs  of  distress  Beyond 
Sese  are  blocks  with  a  solid  bearing  on  the 


cushion.  Other  hollow  spot*  will  be  found 
where  the  bond  is  entirely  intact  and  with- 
out any  settled  bricks  in  the  center,  and  thi« 
will  be  the  condition  In  a  newly  laid  pave- 
ment. Mr.  Schuyler  believes  that  it  can  be 
safely  predicted  that  it  is  in  these  spots  that 
the  pavement  will  begin  to  fail,  a  conviction 
borne  out  by  the  limited  number  of  observa- 
tions which  he  has  been  able  to  follow 
through  since  the  theory  was  first  formu- 
lated. On  a  pavement  laid  in  St.  Louis  last 
year  he  made  a  careful  "hammer  survey," 
and  indicated  the  spots  where  this  disinte- 
gration was  to  be  expected.  Troubles  where 
they  have  developed  are  invariably  in  the 
spots  designated. 

The  facts  established,  one  seeks  naturally 
for  the  explanation.  Mr.  Schuyler  believes 
that  it  is  due  to  the  unequal  shrinkage  of 
the  cushion,  which  is  traceable  to  the  un- 
equal moisture  content.  It  is  well  known 
that  even  small  changes,  2  to  4  per  cent,  in 
moisture  content  of  sand  makes  as  much 
as  10  to  15  per  cent  change  in  volume,  and 
this  change  in  volume,  affecting  cushions  ot 
even  uniform  thickness  in  isolated  spots, 
would  be  sufficient  to  account  for  the  sup- 
port of  certain  areas  and  the  space  below 
others.  Variations  in  amount  of  moisture 
in  the  cushion  are  accounted  for  by  con-. 
ditions  in  the  sand  bank,  where  the  moisture 
frequently  varies  from  zero  to  5  per  cent 
within  a  radius  of  a  few  feet. 

In  support  of  his  theorj*  Mr.  Schuyler 
points  to  a  brick-paved  street  in  St.  Louis, 
in  which  limestone  screenings  were  used  for 
the  cushion.  Tests  have  shown  that  mois- 
ture has,  relatively  to  sand,  little  effect  on 
the  volume  of  these  screenings.  Though 
the  cushion  is  2  in.  thick  the  street  after 
several  years  of  service  shows  no  cracks,  in 
striking  contrast  with  those  with  sand 
cushions. 

With  reference  to  the  theory  that  there  is 
arching  from  curb  to  curb,  Mr.  Schuyler 
states  that  in  no  case  has  he  been  able  to 
find  any  disturbance  or  compression  in  the 
so-called  expansion  joints  at  the  curbs.  He 
terms  them,  rather,  lubricating  joints,  al- 
lowing the  pavement  to  settle  as  the  cush- 
ion loses  its  moisture.  Furthermore,  where 
pavements  have  been  run  up  to  the  curb 
and  the  joint  grouted  there  is  frequently  a 
crack  in  the  bricks  near  the  curb,  indicating 
that  they  have  been  prevented  from  settling 
with  the  remainder  of  the  pavement. 

The  theor>-  propounded,  if  accepted,  leads 
to  an  inquiry  for  a  type  of  cushion  which  is 
not  affected  by  moisture.  The  mortar  type 
now  being  used  in  several  cities  would  seem 
to  offer  a  satisfactory  solution,  for  while 
there  is  some  change  in  volume  of  mortar 
with  varying  changes  of  moisture  cont«nt, 
the  change  is  negligible.  This  would  be  a 
still  further  argument  for  this  type  of 
cushion,  or  bedding.  Its  other  advantages 
lie  in  holding  the  brick  more  firmly  and  in 
preventing  the  displacement  of  the  support, 
which  may  happen  where  plain  sand  is  em- 
ployed. 

The  subject  warrants  further  investiga- 
tion and  holds  surprises  to  those  who  are 
willing  to  sally  forth,  hammer  in  hand,  to 
search  out  the  ailments  of  their  brick 
roads. 
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Operating   Records   of  Atlanta   Sewage    Treatment  Plant 
Show  Adequate  Degree  of  Purification 

Troubles  with  Scum  in  Tanks  and  Foaming  in  Gas  Vents  Are  Overcome  at  Proctor  Creek  Works, 
One  of  the  Pioneer  Imhoff-Tank  Installations  in  the  United  States— Fine  Screening  Abandoned 

By  CHARLES  C.  HOMMON 
Chemist  and  Bacteriologist  in  Charge  of  Sewage  Treatment  Plants,  Atlanta 


OPERATING  recordB  of  one  of  the 
pioneer  Imhoff-tank  sewage  treatment 
wicto  ia  the  United  SUtes,  the  Proctor 
Creek  iriant  at  Atlanta,  Ga.,  which  was 
placed  in  service  Aus-  8,  1912.  and  com- 
■Hmb  (rit  chaoibers,  Imhoff  tanks,  a  re- 
volvteg  ftnt  screen,  sprinkling  filters  and 
■indU  rtrjinff  beds,  have  now  extended  over 
a  period  solBciently  long  to  justify  the  defi- 
nite conclusion  that  the  works  have  ful- 
the  function  for  which  they  were  de- 
elimination  of  nuisances  in  the 
fenn  of  foul  odors,  floating  debris,  and 
■liidge  accumulations  in  the  stream  bed.  In 
fact,  there  is  no  longer  any  evidence  of  sew- 
age in  the  creek  at  any  time  of  the  year, 
for  the  plant  effluent  has  a  high  relative 
stability  figure  and  contains  a  large  amount 
at  free  ooqrgen.  In  the  maintenance  of  the 
works,  pniticalar  attention  has  been  given 
to  the  Imhoff  tanks,  where  measures  are 
taken  to  remore  scum,  prevent  foaming  in 
the  gas  vents,  and  draw  off  sludge  at  the 
proper  intervals.  V'er>-  little  trouble  from 
cktgsing  of  the  sprinkler  nozzles  at  the 
filters  has  been  experienced,  in  spite  of  the 
fact  that  the  operation  of  the  fine  screen 
was  discontinued  soon  after  the  plant  had 
been  placed  in  service.  Costs  of  operation 
have  been  kept  and  average  $3.93  per  mil- 
Ifoa  gaOons,  cxelnsive  of  interest  on  invest- 
■MOt  wad  depreciation. 

Tb*  Proctor  Creek  plant  is  one  of  At- 
laata's  three  sewage  treatment  works,  the 
otiMrs  being  located  on  Intrenchment  Creek 
and  Peacbtree  Creek.  They  are  all  of  the 
same  general  type  and  the  Peachtree  Creek 
piaat  was  described  in  detail  in  the  Engi- 
aasriat  Seeord  of  Dec.  31,  1910.  page  769. 
TIm  sewerage  improvements  in  Atlanta 
w«f«  ondertaken  by  the  advice  of  Capt  R. 
M.  Chytoa.  and  the  designs  of  the  treat- 
BMOt  plaats  were  prepared  by  the  firm  of 
Bering  A  Fuller,  consulting  engineers,  of 
New  York  City. 

The  Proctor  Creek  works  have  been  in 
scrviee  longer  than  any  of  the  others,  and 
H  is  with  the  operation  of  this  plant  that 
this  artide  deals. 

iNBomiAL  Wastes  in  Sewage 

The  principal  industrial  wastes  received 
are  fron  the  Atlanta  gas  works,  the  Prest- 
o4ite  Gas  Conpany,  and  the  American  Tin 
Caa  works.  None  caused  any  trouble  at 
the  plant  except  the  wastes  from  the  gas 
weeks,  which  contained  tar.  The  company, 
bewavar.  installed  tanks  especially  designed 
to  raaova  the  tar  and  oil,  and  no  serious 
tnabie  has  reenhed  from  the  sewsge  from 
tiMoe  woritt. 

The  waste  from  the  Prest^lite  Gas  Com- 
paay  consistB  principally  of  spent  cakium 
carbide.  Ca(OH),.  It  forma  a  heavy  floccu- 
lant  precipitate  in  the  sewage,  and  except 
for  increasing  the  sludge  and  causing  the 
sewage  to  appear  white  it  does  not  cause 
aagr  trouble.  It  is  discharged  into  the 
sewer  two  or  three  times  a  day,  and  the 
white  cokir  is  very  noticeable  at  the  plant 


for  a  period  of  30  min.  after  each  discharge. 
The  trade  waste  from  the  American  Tin 
Can  works  is  discharged  into  the  sewer 
only  on  Saturday  afternoons.  It  consists 
mostly  of  weak  pickling  liquors,  largely  sul- 
phuric acid  that  is  used  for  removing  scale 
from  the  tin  and  iron.  Before  the  pickling 
liquors  are  discharged  they  are  diluted  with 
suflkient  water  to  prevent  any  action  by 
the  acid  on  the  sewers.  These  pickling 
liquors  contain  an  appreciable  amount  of 
ferrous  iron  in  solution,  which  forms  hy- 
droxides with  the  alkaline  sewage  and 
causes  the  sewage  to  have  a  brown  color, 
which  can  easily  be  detected  when  it  reaches 
the  sewage  treatment  works.  The  iron 
wastes  are  probably  an  advantage,  as  the 
floes  that  are  formed  assist  in  removing  the 
suspended  matter  in  the  Imhoff  tanks.  The 
iron  that  is  in  solution  and  does  not  settle 
in  the  Imhoff  tanks  is  oxidized  in  the 
sprinkling  filters  and  only  a  small  portion 
of  the  iron  reaches  the  outlet. 

Equipment  and  Method  of  Operation 

The  intercepting  sewer  to  the  Proctor 
Creek  plant  terminates  in  a  rectangular 
chamber  8  ft.  long,  4  ft.  wide  and  7  ft.  deep 
and  has  a  12-in.  connection  to  the  stream. 
This  basin  was  designed  to  remove  the 
coarser  sand  that  is  carried  along  the  bot- 
tom of  the  sewers  and  has  a  detention  pe- 
riod of  about  1  min.  From  three  to  four 
times  a  day  the  valve  on  the  12-in.  connec- 
tion to  the  creek  is  opened  and  the  accumu- 
lated sand  is  flushed  out.  This  has  been 
found  to  be  a  very  economical  method  of 
removing  the  coarser  sand,  and  by  careful 
manipulation  only  a  very  small  amount  of 
untreated  sewage  is  discharged  into  the 
creek. 

After  passing  through  this  preliminary 
grit  chamber,  or  sand-trap,  the  sewage 
passes  through  a  screen  made  of  %-in.  bars, 
spaced  2  in.  center  to  center,  and  is  laid  at 
an  angle  of  45  deg.  downstream.  This 
screen  removes  pieces  of  wood,  dead  ani- 
mals, rags  and  other  d6bris  which  find  their 
way  into  the  sewers  at  all  times  and  in  large 
quantities  during  storm  flow.  The  screen- 
ings removed  average  about  30  lb.,  wet,  per 
million  gallons  of  sewage,  and  they  are  dis- 
posed of  by  burying. 

Grit  Chambers 

There  are  three  grit  chambers  for  re- 
moving the  finer  sand  that  is  not  deposited 
in  the  first  grit  chamber,  or  sand-trap. 
They  are  operated  so  that  there  is  always 
one  ready  for  use,  one  draining  and  one  in 
operation.  The  velocity  of  the  sewage  while 
passing  through  the  grit  chamber  is  about 
1  ft.  per  second,  and  tests  have  shown  that 
at  this  velocity  practically  all  of  the  sand 
is  deposited,  and  that  little  organic  matter 
settles  out.  A  part  of  the  sand  is  used  for 
resurfacing  the  sludge  bed  and  the  excess 
is  hauled  away  to  a  dump.  When  piled  up 
it  does  not  create  a  nuisance,  and  after  a 
short  time  the  sand  throughout  the  pile  be- 


comes dry.  ^he  quantity  of  sand  deposited 
in  the  grit  chambers  amounts  to  about  0.3 
cu.  yd.  per  million  gallons  of  sewage  treated. 
It  costs  about  16  cents  per  cubic  yard  to 
remove  the  sand  from  the  grit  chambers 
and  haul  it  100  ft.  to  a  dump. 

,       Imhoff  Tanks 

There  are  twelve  Imhoff  sedimentation 
tanks  arranged  in  series  of  three,  that  re- 
ceive the  sewage  from  the  grit  chamber. 
There  is  provided  what  is  called  a  cross- 
over channel  so  that  the  sewage  can  be 
admitted  to  the  tanks  from  either  end  and 
thus  get  an  even  distribution  of  sludge  over 
the  bottom  of  each  tank.  In  practice  the 
sewage  is  applied  to  one  end  of  each  series 
of  the  tanks  for  a  definite  period  of  time 
and  then  the  flow  is  reversed  and  the  sew- 
age passed  through  the  tanks  from  the  op- 
posite end  for  a  definite  period.  This 
method  has  given  very  good  results  and  ap- 
proximately equal  amounts  of  sludge  are 
removed  from  each  section  of  the  series. 
The  direction  of  flow  is  reversed  about  once 
every  month. 

Tanks  Skimmed  Often 

Great  care  is  taken  to  keep  the  surface 
water  of  the  settling  compartments  of  the 
tanks  free  from  floating  material.  This 
is  done  by  frequently  skimming.  The  float- 
ing material  is  driven  to  one  side  of  the 
tanks  by  means  of  water  from  a  garden  hose 
and  then  removed  with  a  large  skimmer. 
The  skimmings  consist  mostly  of  small  par- 
ticles of  grease,  corks,  matches,  etc.  The 
skimmings  amount  to  about  33  lb.  per  mil- 
lion gallons  of  sewage  treated,  figured  on  a 
wet  basis,  or  just  as  the  material  is  re- 
moved from  the  tanks.  They  are  carted  off 
and  buried. 

The  sloping  walls  that  separate  the  sludge 
well  f ronr  the  settling  compartment  of  the 
Imhoff  tanks  are  scrubbed  on  an  average 
twice  a  week.  This  is  done  by  means  of  a 
12-in.  wire  street-sweeping  broom  fastened 
to  the  end  of  a  20-ft.,  %-in.  pole.  An  ar- 
rangement of  this  sort  can  be  handled  with 
ease  and  is  very  effective,  and  the  time  re- 
quired for  scrubbing  the  sloping  walls  is 
about  one  hour  per  tank  per  week. 

Scum  Forms  in  Gas  Vents 

During  the  first  three  months  of  opera- 
tion little  material  collected  in  any  of  the 
gas  vents.  At  the  end  of  three  months, 
however,  a  .scum  began  to  form  in  the  out- 
side gas  vents  of  each  tank,  while  the  cen- 
tral vent  remained  comparatively  clean. 
The  water  beneath  was  black  and  odorless. 
The  .scum  gradually  became  thicker  until 
at  the  end  of  six  months  it  was  15  in.  thick. 
The  upper  surface  was  quite  dry  and  firm, 
some  of  the  material  being  packed  in  tight 
enough  to  hold  up  the  weight  of  a  man. 
It  was  thought  that  this  might  interfere 
with  the  escape  of  gas  so  all  of  the  gas  vents 
were  cleaned  of  this  solid  material.  They 
remained  clean  only  for  a  short  time,  how- 
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ever,  and  at  the  end  of  six  months  they  were 
in  the  same  condition,  and  had  to  be  cleaned 
again.  They  have  been  cleaned  four  times 
since  the  plant  has  been  in  service. 

The  central  gas  vents  have  caused  little 
trouble.  They  were  cleaned  once  and  after 
that  the  material  that  rose  to  the  surface 
floated  for  awhile  and  sank  again  to  the 
bottom.  There  is  a  small  amount  of  floating 
material  on  the  surface  of  the  central  vents 
all  of  the  time,  but  it  never  forms  a  thick 
scum,  and  as  it  does  not  interfere  with  the 
escape  of  gas  it  has  never  been  removed 
after  the  first  time. 

After  the  Imhoff  tanks  had  been  in  serv- 
ice about  five  months  the  gas  vents  began 
to  give  trouble  by  foaming  or  boiling  over. 
The  gas  bubbles  as  they  arose  fyom  the 
sludge  well  seemed  to  be  covered 'with  a 
soapy  or  greasy  film  that  did  not  break  on 
reaching  the  surface  of  the  tanks,  but  con- 
tinued to  build  up  on  top  of  one  another 
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tanks  as  soon  as  they  start  foaming,  and 
there  is  no  longer  any  trouble  from  the  eu 
vents  foaming  or  boiling  over. 

Sludge  Removal 
The  Imhoff  tanks  were  in  service  from 
Aug.  8,  1912,  to  Jan.  9,  1913,  before  any 
sludge  was  drawn  out,  thus  making  an 
initial  ripening  period  of  five  months.  The 
first  sludge  drawn  was  of  a  good  quality, 
and  It  has  been  of  a  good  quality  ever  since. 
It  IS  black  in  color  and  has  a  slight  tarry 
odor  when  held  close  to  the  nose.  When 
the  sludge  is  distributed  on  the  sludge  bed 
not  over  6  in.  deep  it  dries  into  spadable 
material  in  from  seven  to  nine  days,  de- 
pending on  the  weather  conditions.  When 
first  drawn  from  the  tanks  it  contains  from 
80  to  85  per  cent  water.  Care  is  taken  not 
to  draw  out  any  more  sludge  than  is  neces- 
sary during  the  winter  months,  because  of 
the  unfavorable  drying  conditions.    During 
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when  the  ebullition  in  most  active.  The 
largest  quantity  of  gas  is  produced  during 
the  warmer  months,  the  quantity  gradually 
decreasing  as  the  sewage  becomes  cold,  but 
at  no  time  does  it  disappear  entirely. 

Efficiency  of  Imhoff  Tanks 

As  will  be  noticed  by  referring  to  Table 
2,  the  Imhoff  tanks  are  doing  very  satisfac- 
tory work.  While  these  determinations, 
made  by  the  Imhoff  settling  glass,  do  not 
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until  they  overran  the  sides  of  the  gas 
vents.  The  gas  bubbles  did  not  carry  over 
enough  suspended  material  to  lower  the  effi- 
ciency of  the  tanks  materially,  but  they  did 
make  the  tanks  look  very  unsightly. 
•  Several  methods  were  tried  to  prevent  the 
gas  from  bubbling  over,  one  of  which  was 
to  build  the  gas  vents  up  higher.  One  vent 
was  built  up  6  ft.  and  the  bubbles  ran  over 
this,  and  to  all  appearances  would  have  gone 
higher  so  the  idea  was  abandoned.  The 
next  method  was  to  spray  water  into  the 
gas  vents,  but  this  only  produced  a  tem- 
porary relief  and  had  to  be  applied  several 
times  a  day  in  order  to  keep  the  bubbles 
within  the  vents.  Finally  sludge  was  drawn 
from  one  of  the  tanks  that  had  been  caus- 
ing trouble  from  foaming  and  as  soon  as 
the  sludge  was  removed  the  gas  bubbles  that 
rose  from  the  sludge  well  broke  on  reach- 
ing the  surface  of  the  water.  It  has  been 
observed  since  then  that  as  soon  as  the 
sludge  well  is  almost  filled  with  sludge  the 
gas  bubbles  do  not  break  on  reaching  the 
surface  and  the  gas  vents  begin  to  foam. 

The  explanation  of  this  phenomenon 
seems  to  be  that  when  the  sludge  reaches  a 
certain  point  in  the  sludge  compartment, 
near  the  slots,  the  gas  rising  from  the 
sludge  carries  enough  particles  with  grease 
to  cause  the  film  holding  the  gas  bubbles  to 
become  elastic  and  tough,  while  the  gas 
bubbles  rising  from  the  greater  depths 
through  the  sewage  are  washed  free  from 
the  particles  of  grease  and  consequently 
break  on  reaching  the  surface.  The  gen- 
eral plan  now  is  to  draw  sludge  from  the 


the  summer  months  small  amounts  of  sludge 
are  drawn  from  each  tank  every  ten  days  or 
two  weeks,  rather  than  larger  amounts  at 
longer  intervals.  It  has  been  found  to  be 
better  practice  to  put  sludge  on  the  drying 
bed  about  6  in.  deep  and  remove  it  quickly, 
than  to  put  it  on  thicker  and  take  the  risk 
of  getting  it  wet  by  rain. 

The  aim  is  to  have  all  of  the  digested 
sludge  out  of  the  tanks  before  winter  sets 
in  so  as  to  have  enough  storage  capacity 
to  carry  each  tank  through  the  winter. 

For  reasons  of  economy  only  a  small  part 
of  the  sludge  has  been  dried  on  the  sludge 
beds.  The  city  owns  20  acres  of  land,  just 
below  the  sludge  beds,  that  were  to  be  used 
as  a  dumping  ground  for  the  dried  sludge. 
This  area  is  about  2  ft.  below  the  level  of 
the  bed,  thus  making  it  very  easy  to  let  the 
sludge  run  directly  onto  the  bottom  land 
and  dry  out.  This  saves  the  expense  of  re- 
moving it  from  the  sludge  drying  beds  and 
carting  it  away  in  cars.  By  this  means  of 
disposal  it  is  impossible  to  get  any  accu- 
rate data  as  to  amount  of  sludge  deposited 
in  the  tanks.  It  costs  about  20  cents  per 
cubic  yard  to  dry  and  remove  sludge  from 
the  artificial  beds  and  haul  it  100  yd. 

Gases  of  Decomposition 
Most  of  the  gas  formed  in  the  sludge 
well  escapes  through  the  center  vents,  and 
it  is  most  active  in  those  tanks  receiving 
the  largest  quantity  of  sludge— that  is,  the 
inlet  section  of  the  series  of  three  tanks. 
There  is  no  odor  of  hydrogen  sulphide  no- 
ticeable when  standing  near  the  vents,  even 


cover  a  very  long  period  they  show  with 
fair  accuracy  the  amount  of  settleable  ma- 
terial in  this  particular  sewage  on  the  above 
dates.    A  two-hour  settling  period  was  used 
in  making  these  tests  and  the  theoretical 
settling  period  in  the  Imhoff  tanks  is  three 
hours.     These  results  would  tend  to  show 
that  the  tanks  could   be  operated   with   a 
shorter  storage  period  and  still  give  good 
results,  but  in  the  tests  the  sewage  in  the 
settling  glasses  remained  quiescent  for  two 
hours,   while   there  was   a   forward  move- 
ment   in    the    tanks    tending   to    keep   the 
lighter   snspended   particles    from   settling 
as  quickly  there  as  in  the  settling  glasses. 
Furthermore,    it    is    impossible    to    obtain 
complete    displacement    in    the    tanks,    so 
that  the  actual  storage  period  is  less  than 
the  theoretical,  and  the  tanks  are  probably 
operating   at   the   shortest   storage   period 
possible  consistent  with  the  high  per  cent 
of  removal  now  obtained.    Settling  experi- 
ments on  the  tank  eflluent  have  been  made 
from  time  to  time  with  the  Imhoff  conical 
glasses,  and  there  has  never  been  any  set- 
tleable   material    noted.      The    suspended 
matter  in  the  tank  eflluent  that  is  recorded 
in  Table  3  consists  mostly  of  colloidal  mate- 
rial, which  would  never  settle  out  by  its  own 
weight. 

Revolving  Screen  Discontinued 

The  sewage,  after  passing  through  the 
Imhoff  tanks,  goes  to  a  Weand  revolving 
cylindrical  screen.  This  screen  was  in- 
stalled for  the  purpose  of  screening  out  of 
the  tank  effluent  any  large  particles  that 
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would  tend  to  clog  the  nozzles  of  the  sprin- 
kling filters.  The  cloth  on  this  screen  has 
thirty-six  meshes  to  the  linear  inch  and  has 
a  screening  area  of  150  sq.  ft.  It  is  oper- 
ated by  a  3-hp.  motor  and  cleaned  by  water 
under  pressure. 

The  screen  was  operated  for  about  two 
weeks  when  the  plant  was  first  put  into 
service,  but  it  was  found  that  there  was 
not  enough  clogging  material  in  the  tank 
effluent  which  the  screen  would  catch  to 
justify  the  expense  and  trouble  of  running 
it.  There  was  collected  only  about  0.7  lb. 
of  screenings  per  million  gallons  of  sewage 
screened. 

Filter  Beds 

The  filter  beds  are  in  two  units,  one  of  1 
acre  in  area  and  one  of  0.5  acre.  The  beds 
are  filled  to  a  depth  of  6  ft.  with  crushed 
granite,  ranging  in  size  from  stones  IV'2  to 
2'2  in.  The  underdrains  are  of  half-tile 
set  in  concrete. 

The  sewage  is  applied  to  the  filter  beds 
by  two  24-in.  Miller  automatic  siphons. 
The  time  between  two  consecutive  doses 
averages  fifteen  minutes;  the  time  the  noz- 
zles are  di.wharging  each  dose  is  about  three 
minutes  and  the  rest  period  between  doses 


is  about  twelve  minutes.  The  rate  at  which 
the  sewage  is  treated  during  the  dosing 
period  is  10,000,000  gal.  per  acre  per 
twenty-four  hours  and  the  net  rate  per 
twenty-four  hours  is  2,000,000  gal.  per  acre 
per  twenty-four  hours.  The  filters  are  oper- 
ated continuously  except  for  the  rest  period 
between  the  discharges  of  the  siphons,  and 
the  number  of  discharges  of  the  siphons  de- 
pends on  the  volume  of  sewage  flowing  at 
any  particular  time. 

There  has  been  but  very  little  trouble  due 
to  the  clogging  of  nozzles.  A  small  amount 
of  grease  collects  in  the  risers  and  occasion- 
ally this  forms  little  balls  which  throw  the 
spray  to  one  side  of  the  nozzle,  but  trouble 
from  this  cause  is  negligible  and  one  man 
can  take  care  of  all  the  beds  in  fifteen  min- 
utes each  day. 

Clogging  of  Filtering  Material 

As  will  be  noted  by  referring  to  the  sus- 
pended matter  in  Table  3,  during  the  first 
twenty  months  of  bperation  there  was  no 
noticeable  unloading  of  the  filtering  mate- 
rial. During  the  months  of  January  and 
February  and  the  first  part  of  March,  1914, 
both  filter  units  were  badly  clogged.  In 
places  the  water  stood  V'2  in.  deep  on  the 
surface.  During  the  latter  part  of  March 
both  units  began  to  unload  and  by  the  first 
part  of  April  the  filter  effluent  looked  much 
worse  physically  than  the  tank  effluent  and 
contained  large  quantities  of  suspended 
matter,  the  highest  quantity  being  139  parts 
per  million.  The  filters  continued  to  unload 
until  May,  when  the  suspended  matter  in 
the  effluent  gradually  became  less.  The  im- 
provement continued  until  operation  was 
normal  and  the  voids  in  the  filtering  mate- 
rial had  become  practically  free  from  accu- 
mulated suspended  matter.  After  unload- 
ing, the  beds  were  practically  as  clean  as 
when  they  were  filled  with  the  stone  except 
for  the  upper  6  or  8  in.  which  has  a  slight 
accumulation  that  has  been  formed  since 
the  bed  stopped  unloading. 

Since  the  plant  is  not  equipped  with  final 
settling  basins  all  of  the  clogging  material 
that  was  washed  from  the  filter  beds  had  to 
pass  directly  into  the  creek  with  the  filter 
effluent.  However,  at  no  time  during  the 
interval  the  beds  were  unloading  did  the 


Tablk   4. — Analysis  or  Matbrial  Collected  from 
Weand  Screen 
Material  Per  Cent 

Water 24.2 

Solids   (dry)    75.8 

Volatile  matter   (on  dry  basis) 88.5 

Fixed  matter  (on  dry  basis) 11.5 

Nitrogen  (on  dry  basis) 1.1 

Ether  soluble  matter  (on  dry  basis) 55.4 
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creek  water  below  the  plant  become  offen- 
siveV 

With  the  coming  of  warm  weather  in  the 
spring  of  1913  and  1914  there  appeared  on 
the  under  surface  of  the  stones  the  larvae 
of  a  fly  that  later  developed  into  a  small 
gray  white  fly,  belonging  to  the  genus 
psychoda.  During  May  and  June  there 
were  great  numbers  of  these  flies  but  they 
did  not  migrate  very  far  from  the  filter 
beds  except  when  driven  by  the  wind.  They 
remained  until  the  middle  of  July,  when 
there  began  to  appear  in  the  stones  numer- 
ous small  spiders.  With  the  coming  of  the 
spiders  the  flies  gradually  disappeared,  and 
it  is  thought  the  spiders  fed  upon  them. 
The  filter  beds  became  thoroughly  alive 
with  the  spiders  and  no  flies  were  to  be 
found. 

The  unloading  of  the  filters  began  about 
the  time  the  larvae  of  the  fly  were  first  no- 
ticed, and  it  is  quite  possible  that  the  move- 
ment of  these  little  worms  working  in  the 
deposit  on  the  stones  had  some  material 
effect  in  causing  suspended  matter  to  pass 
from  the  filters. 

Ventilators  in  Filter  Beds 

No  special  studies  were  made  to  deter- 
mine the  effect  of  the  ventilators  (see  illus- 
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tration  on  front  cover)  in  causing  air  to 
circulate  through  the  filters.  It  has  been 
observed  however,  that  there  is  a  down- 
ward draft  of  air  through  the  ventilates 
when  the  wind  is  blowing  and  an  upward 
draft  when  there  is  no  wind.  From  the 
chemical  analysis  it  will  be  seen  that  the 
nitrification  has  been  uniformly  good  The 
dissolved  oxygen  results,  while  not  showing 
saturation,  have  been  normal  at  all  times 
in  samples  freshly  taken  from  the  beds,  and 
the  fact  that  there  was  oxidation  going  on 
so  actively  in  the  filters  accounts  for  the 
difference  in  the  results  found  and  the  re 
quired  amount  of  oxygen  for  saturation. 

Cost  op  Operation 
From  the  time  the  Proctor  Creek  plant 
was  put  into  operation  the  cost  of  treating 

*^\r^^l^  ^'',  "^'"^°"  ^^"°"«  has  been 
?3.93.  This  includes  salaries,  expenses  of 
operation,  such  as  repairs,  renewals,  water 
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heJil  '^'■'*^''  "*'"*'*''  *°  "cknowlcdge  the 

of  ?apt"R  Tn"  r'  ^^""«"''  ""PPo^* 
tL  W  a"  u  ^'^^*""•  '^^''^^  °f  construe- 
chief  nTv  .""T"'  •''■••  ^"""^^  """i't^nt 
Chief  of  construction,  and  H.  N.  Hurt   the 

present  assistant  chief  of  constructio;.  in 
ail   things  connected   with   the   successful 

works    "  "'  *''  ^"^"*"  ««"«««  *"-'"«"' 

Split  Road  on  Curve  Forces  Auto- 

ists  to  Keep  to  Right 
QEPARATION  of  a  concrete  road  into 
kJtwo  parts  on  a  moderately  sharp  curve 
lying  on  a  5  per  cent  grade  is  a  "safety 
nrst  innovation  in  road  construction  In 
Minnesota.  The  object  of  the  split  road, 
states  John  Mullen,  deputy  State  engineer, 
IS  to  prevent  possible  accidents  due  to  the 


SPLIT  ROAD  PREVENTS  LEFT-HANDED  CROWDING  OF  INSIDE  OP  CURVE 


and  electricity,  but  does  not  taken  into  ac- 
count interest  on  investment  or  deprecia- 
tion. 

Conclusion 

When  the  sewage  treatment  plants  for 
Atlanta  were  unt^er  discussion  the  design- 
ing engineer's  plans  were  to  carry  the  puri- 
fication of  the  sewage  to  such  a  degree  that 
the  final  effluent  would  be  free  from  all  ob- 
jectionable floating  material  and  equal  in 
quality  to  the  stream  into  which  it  was 
discharged.  As  will  be  noted  by  referring 
to  Table  3,  the  final  effluent  has  a  high 
relative  stability  figure  and  contains  a  large 
amount  of  free  oxygen. 

Before  the  sewage  treatment  plant  was 
put  into  service  Proctor  Creek,  which  car- 
ried the  raw  sewage  away  from  the  out- 
skirts of  the  city,  was  in  a  very  bad  condi- 
tion. There  were  sludge  banks,  rags  and 
other  debris  from  sewage  and  the  bed  of 
the  creek  was  black.  The  odors  were  offen- 
sive during  the  summer  months  and  there 
was  a  general  dissatisfaction  among  the 
people  living  along  the  stream.  Since  the 
plants  have  been  in  operation  the  water  in 
the  creek  has  become  clear  and  there  are 
no  complaints  from  nearby  residents.  The 
sludge  banks  have  disappeared,  the  bed  of 
the  creek  is  no  longer  black  and  there  is  no 


tendency  of  drivers  to  hug  the  inside  of 
the  curve  regardless  of  the  direction  in 
which  they  are  going.  As  illustrated  by 
the  accompanying  photograph,  the  road  at 
the  turn  consists  of  two  strips  8  ft.  wide, 
separated  by  a  crescent-shaped  opening. 
On  tangents  the  concrete  slabs  are  16  ft. 
wide. 

The  divided  roadway  was  not  considered 
especially  successful  at  first,  as  the  8-ft. 
width  of  each  track  was  found  insufficient. 
One  of  the  divisions  has  since  been  in- 
creased to  a  10-ft.  width,  and  with  this  ad- 
ditional width  Mr.  Mullen  is  of  the  opinion 
that  such  construction  is  an  extremely  good 
insurance  against  accidents  on  sharp 
curves  where  the  road  can  be  seen  only  a 
short  distance  ahead. 


Water  Meters  in  London,  Ontario, 
numbered  2562  Jan.  1,  1915,  an  increase  of 
486  during  the  previous  year.  Only  17 
per  cent  of  services  are  metered,  although 
24  per  cent  of  the  water  consumed  passes 
through  meters  and  furnishes  40  per  cent 
of  the  revenue.  Each  inhabitant  of  this 
town  of  56,000  population  consumes  on  the 
average  81  Imperial  gallons  per  day  and 
the  cost  of  supplying  water  is  $34.15  per 
1,000,000  gal. 


Five    4-Foot     Water    Mains 
Underpinned  After  Break 

Large  Yardage  of  Excavation  Rapidly  Removed  by 

Hand  and  Street  Car  Tracks  Supported   While 

Girderi  Are  Built  toCarry  New  York  Pipe  Lines 

TEARING  up  an  entire  city  block  in 
New  York  City  to  repair  five  large  caat- 
iron  mains,  in  one  of  which  a  break  oc- 
curred June  3,  involves  an  unusual  prob 
lem  simply  in  getting  rid  of  and  then  re- 
placing the  dirt.  Conditiona  were  further 
complicated  at  ManhatUn  Avenue  between 
109th  and  110th  Streets  where  all  of  the 
mains  had  settled,  by  the  necessity  for 
maintaining  double-track  street  car  traffic 
over  the  excavation.  A  description  of  the 
break  in  one  of  these  mains,  which  feed 
the  Central  Park  reservoir  from  the  Cro- 
ton  supply,  will  be  found  on  page  767  of 
the  Engineering  Record  of  June  12. 

Where  a  break  of  this  kind  occurs  the 
important  thing  is  to  restore  conditions  in 
the  shortest  possible  time  consistent  with 
doing  a  good  job.  There  is  no  time  to  set 
up  plant  or  deck  the  street.  The  first  step 
taken  on  this  work  was  to  tear  up  the  pave- 
ment and  put  timber  stringers  under  the 
car-tracks  in  place  of  the  supports  which 
had  been  damaged  by  the  break.  These 
supports  had  been  built  "down  to  the  old 
rock  fill,  over  which  was  a  blanket  of  clay 
in  which  the  mains  were  laid. 

When  traffic  over  the  car  tracks  had  been 
provided  for,  the  whole  street  was  exca- 
vated to  the  bottom  of  the  mains  as  rapidly 
as  possible  by  hand.  The  street  surface  had 
been  undermined  until  it  was  unsafe  for 
teams,  so  carts  were  driven  on  the  side- 
walks beside  the  excavation  after  plank 
had  been  laid  to  protect  the  surface.  Ma- 
terial was  stored  on  adjacent  streets  for 
backfill  by  building  walls  of  the  broken  con- 
crete pavement  base  and  dumping  the  carta 
between  them. 

Concrete  Girders  to  Support  Pipe 

It  was  found  that  enough  of  the  clay 
around  the  mains  had  been  washed  out  to 
allow  them  to  settle  from  the  south  curb  of 
109th  Street  to  the  center  of  110th  Street. 
Reinforced-concrete  cross  girders  on  6-ft. 
centers  have  been  placed  under  the  pipes 
for  this  distance,  and  are  carried  on  con- 
crete footings  excavated  down  to  the  old 
rock  fill,  which,  contrary  to  first  conjec- 
tures, has  proved  to  be  very  solid.  About 
forty  of  these  bents  were  required. 

The  next  step  after  excavating  to  the 
bottom  of  the  mains  was  to  dig  under  the 
pipes  at  the  site  of  alternate  girders,  or 
on  12-ft.  centers,  and  lay  blocks  on  which 
jacks  were  set,  one  on  each  side  of  the 
main.  Each  pair  of  jacks  carried  a  long 
timber  under  the  main,  and  each  main 
was  picked  up  a  few  inches  at  a  time  at 
each  joint  till  no  joint  was  more  than  »4 
in.  out  of  plumb  in  its  height.  With  the 
7-in.  bells  with  which  this  pipe  is  fitted. 
%  in.  in  4  ft.  is  allowable.  The  joints  were 
then  calked  by  driving  up  the  old  lead. 
The  water  was  turned  off  each  main  while 
it  was  raised  and  calked.  The  final  calk- 
ing on  one  main,  however,  was  done  suc- 
cessfully under  pressure.  The  east  main 
was  raised  14  in.  for  about  70  ft.  and  the 
next  main  to  it  was  raised  10  in.  The  oth- 
ers were  raised  less,  except  the  one  next 
to  the  west  main,  which  broke.  At  the 
break  the  pipe  had  dropped  2  ft. 

Where  the  break  occurred,  a  new  double- 
bell  casting  had  to  be  set.    After  the  ends 
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vkkh  ftttod  into  this  castins  were  ready, 
a  nnl  durrkk  was  set  up  on  the  car  tracks 
•k  Might  to  handle  the  section.  The  whole 
pvfonaaara  stopped  trafBc  onl.v  two  hours. 
WhOt  tiM  raisiat  praeooded  the  first  gir- 
dor  trtn^es  wore  doc  oo  12-ft.  centers, 
alUiaatiag  with  the  hloddng.  Pits  from 
S  to  6^3  ft.  deep  were  sunk  below  these 
tieathes  to  the  rock  AIL  Enough  concrete 
to  hriac  those  pits  to  within  about  2>3  ft. 
«f  tiM  aadwaide  girder  was  dumped  in 
oaeh  hole,  oa  top  of  which  a  ready-made 
bos  fona  was  set  and  concreted.  Forms 
for  tho  firdon  were  then  set  and  poured. 
Coaento  was  mixed  by  hand,  as  materials 
ta  small  kits  could  be  delivered  by  team  very 
to  the  point  of  use.  There  was  no 
for  continuous  pouring  and  volumes 
malL  Therefore  a  mixer  brought  on 
the  job  was  not  used. 

Blocks  were  poarod  on  top  of  the  girders 
aadar  each  pipe,  leaving  a  clear  space  of  1 
to  4  in.  It  was  thought  dangerous  to  rest 
tho  lines  directly  on  concrete,  and  hard- 
wodging  bkxks  were  used  for  this 
After  the  lines  were  wedged  up 
oa  the  alternate  beams  first  placed,  the 
faloddBg  was  removed  and  the  remaining 
coacreto  bents  placed.  The  timber  bents 
lltst  sot  nadar  the  car  tracks  will  next  be 
with  permanent  I-beams  and  con- 
'  pian  by  the  street  railway  forces  be- 
foca  tho  atraet  is  hadifilled  and  the  paving 


nished  longitudinal  ties  for  the  8  x  8-in. 
crossbracing  from  curb  to  curb.  The  hard 
clay  stood  very  well  and  required  no  sheet- 
ing either  at  the  sides  of  the  main  excava- 
tion or  in  the  foundation  pits. 

The  work  is  being  done  on  force  account 
by  the  Beaver  Engineering  Company.    The 


Department  of  Water  Supply,  Gas  &  Elec- 
tricity, of  which  Col.  Merritt  H.  Smith  is 
chief  engineer  and  William  W.  Brush,  dep- 
uty chief  engineer,  is  furnishing  all  ma- 
terials. Henry  B.  Machen,  borough  engi- 
neer for  Manhattan,  is  in  immediate  charge 
of  the  repair  work. 


Constructive    Work    Leading    to    Better 
Specifications  Urgently  Needed 


Rail 


A.  W.  Gibbs  Reminds  American  Society  for  Testing  Materials  that  Little 
Advance  Has  Been  Made  Recently  and  Suggests  Lines  of  Investigation 


Tho  coaente  girder  design  was  varied  on 
tho  sooth  side  of  109th  Street  by  two  brick 
sowws  eoBvorging  into  a  manhole  in  the 
ecnter  of  the  street  intersection.  As  the 
30  ft.  or  more  to  a  trunk 
just  over  bed  rock  and  run- 
north  nnder  Manhattan  Street,  only 
tiM  branehos  are  in  the  way  of  the  under- 
pianinf  woHl  The  piers  were,  of  course. 
sank  to  miss  these  branches.  Where  gird- 
ers cross  the  branches  there  was  room  for 
a  aoetion  1  ft.  deep  in  all  but  one  place, 
vriwr*  the  shallow  depth  made  it  necessary 
to  aoo  6-in.  I-beams. 

Shoring  the  dirt   under  the  sidewalks 
the  street  car  tracks  fur- 


FEELING  that  there  has  been  little  prog- 
ress made  during  the  last  seven  or  eight 
years  in  the  way  of  securing  better  rails, 
and  that  the  American  Society  for  Test- 
ing Materials  has  failed  to  produce  a 
satisfactory  rail  specification,  A.  W. 
Gibbs,  outgoing  president  of  the  so- 
ciety, and  chief  mechanical  engineer 
of  the  Pennsylvania  Railroad,  in  his 
presidential  address  at  the  annual  con- 
vention in  Atlantic  City  last  week, 
made  an  urgent  plea  for  constructive  com- 
mittee work  to  meet  the  situation.  In  his 
estimation  the  specifications  of  both  the 
American  Society  for  Testing  Materials  and 
the  American  Railway  Engineering  Associ- 
ation are  defective,  but  those  of  the  former 
association  he  deems  more  so.  He  believes 
the  chemistry  of  the  finished  rail  itself,  and 
not  that  of  the  ladle  test  ingot,  should  be 
the  basis  for  determining  the  acceptability 
of  the  rail.  He  thinks  it  a  pernicious  prac- 
tice to  accept  material  if  a  second  and  third 
test  piece  pass  after  the  first  fail.  He  also 
decries  the  acceptance  as  "specials"  of  rails 
represented  by  unsound  test  pieces,  and 
thinks  the  only  sure  way  to  keep  them  out 
of  important  service  is  to  prevent  their 
shipment  from  the  mill.  He  is  inclined  to 
believe  the  time  has  come  for  a  considerable 
increase  in  the  weights  of  sections.  While 
more  or  less  radical  changes  in  mill  practice 
have  been  proposed,  he  points  out  that  the 
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mills  cannot  be  expected  to  disrupt  their  se- 
quence of  operations  without  proof  of  the 
value  of  the  changes  sought,  and  to  this 
end  he  suggests  a  small  experimental  mill, 
run  by  the  co-operative  efforts  of  the  parties 
interested. 

Mr.  Gibbs  introduced  his  subject  by 
pointing  out  the  ever-growing  expenses  of 
the  railroads,  which  had  been  met  by  larger 
units,  and  consequently  heavier  loads.  He 
saw  no  possibility  of  turning  back  from  this 
course,  hence  the  great  importance  of  the 
rail  problem.    He  then  continued  as  follows : 

In  this  country  we  are  using  heavier  con- 
centrated loads  than  are  carried  elsewhere. 
Much  has  been  written  to  show  the  relative 
increases  of  the  weights  of  rail  and  of  loads 
carried,  and  conclusions  have  been  drawn 
that  one  or  the  other  has  unduly  increased. 
The  flaw  in  this  argument  is  that  the  con- 
temporaneous comparisons  have  been  of  the 
heaviest  rail  and  the  heaviest  load,  forget- 
ting the  fact  that  the  heaviest  loads  are  few 
in  number,  and  that  the  prevailing  rail  sec- 
tion over  which  they  run  is  not  the  heaviest. 

Statistics  and  Service  Conditions 

Definite  conclusions  as  to  the  perform- 
ance of  different  lots  of  rail  are  difficult  to 
draw.  Statistics  of  actual  service  worthy 
of  confidence  are  still  young  and  far  from 
complete.  The  labor  of  following  the  loca- 
tion and  service  of  different  trial  orders  is 
very  great,  and  many  of  the  data  are  un- 
available because  the  conditions  of  service 
are  not  directly  the  same.  In  addition,  we 
must  remember  that  it  is  the  exceptional 
man  who  is  fitted  for  experimental  work. 

The  variables  in  the  conditions  of  service 
are  very  great  and  very  perplexing.  The 
climatic  conditions  are  directly  reflected  in 
the  monthly  record  of  failures  of  all  kinds, 
and  a  spell  of  unusually  severe  winter 
weather  is  immediately  marked  by  a  sudden 
increase  in  the  number  of  failures,  one  most 
potent  reason  being  the  rigidity  and  un- 
evenness  of  the  rail  support.  On  the  other 
hand,  a  succession  of  mild  winters  may  show 
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such  a  comparative  immunity  from  failures 
as  to  delude  us  into  the  belief  that  at  last 
we  are  making  definite  progress. 

The  number  of  rails  which  fail  annually, 
as  compared  with  the  total  number  in  serv- 
ice, is  very  small  when  reduced  to  percen- 
tages. In  many  materials  it  could  be 
ignored  as  purely  an  economic  loss,  and  not 
very  large  at  that.  The  enormous  prepon- 
derance of  those  laid  are  removed  because 
they  are  worn  out.  It  is  because  the  rail  is 
part  of  a  chain  that  its  occasional  failure 
assumes  such  importance. 

Progress  Disappointing 

With  the  above  points  in  mind,  it  must  be 
said  that  the  available  data  do  not  show 
that  progress  in  performance  which  we  have 
a  right  to  expect.  It  is  true  that  certain 
classes  of  failures  have  greatly  diminished, 
but  these  are  directly  traceable  to  improve- 
ments in  design  rather  than  in  quality,  and, 
taking  the  records  altogether,  the  progress 
is  very  disappointing. 

That  the  real  answer  to  this  great  prob- 
lem has  not  been  reached  is  proved  by  the 
continued  unrest  in  our  specifications,  and 
by  the  everlasting  changes  in  sections. 

What  answer  can  we  make? 

First,  as  users,  we  can  and  should  lessen 
as  far  as  possible  unnecessary  punishment 
of  the  rail  by  improvements  in  the  mechan- 
ical design  and  maintenance  of  our  equip- 
ment. 

We  can  be  expected  to  improve  our  struc- 
ture under  the  rail  as  our  loads  increase, 
and  this  change  is  in  progress.  It  is  but 
fair  to  say  that  bad  conditions,  both  as  to 
equipment  and  track  structure,  have  con- 
tributed to  rail  failures.  It  is  probable  that 
this  condition  has  always  existed,  and  in 
times  of  business  depression  maintenance 
standards  may  have  been  lowered,  but,  alto- 
gether, the  conditions  of  use  are  not  worse. 
It  is  not  probable  that  perfect  track  will 
ever  be  constructed  or  maintained,  as  the 
means  for  doing  this  are  necessarily  too 
crude. 

That  the  large  number  of  failures  of  rails 
has  attracted  no  more  attention  is  because 
of  the  vigilance  of  the  track  inspection.  In 
the  very  great  majority  of  cases  the  rails 
are  removed  before  any  serious  results 
ensue,  but  we  must  not  take  too  much  com- 
fort from  this  fact,  for  each  case  offers  the 
possibility  of  most  serious  consequences, 
and  this  is  fully  recognized. 

Against  these  unsatisfactory  conditions 
we  have  several  possible  solutions:  Better 
steel,  in  the  sense  of  more  uniform  steel; 
better  steel  in  connection  with  more  ra- 
tional sections ;  materially  heavier  sections ; 
or  retrogression  in  loads  and  speeds. 

To  date,  a  combination  of  the  first  and 
second  has  been  chosen.  There  has  been  a 
very  general  change  to  open-hearth  steel,  at 
an  increased  cost. 

Chemistry  of  Rail  Itself  Needed 

Committees  of  this  and  sister  societies 
have  worked  almost  continuously  on  the 
subject  of  specifications.  To-day,  after  our 
fourth  revision  in  a  period  of  eight  years, 
our  specification  is  almost  identical  with 
that  of  the  American  Railway  Engineering 
Association,  but  the  seemingly  small  differ- 
ences are  really  very  important.  Both 
specifications  are  identical  in  chemical 
requirements;  both  provide  that  the  chem- 
istry furnished  by  the  producer  shall  be  that 
of  the  drillings  from  the  ladle  test  ingot; 
but  both  ignore  the  fact  that  the  chemistry 
of  the  actual  rails,  at  least  of  part  of  them, 


IS  apt  to  differ  widely  from  the  ladle  analy- 
sis. In  the  case  of  the  open-hearth  speci- 
fications there  is  at  least  the  merit  of  an 
analysis  for  each  heat.  In  the  case  of  the 
Bessemer  rail  the  chemistry  other  than  car- 
bon is  averaged  from  two  complete  analyses 
per  24  hours,  to  determine  the  quality.  It 
IS  difficult  to  see  how  a  specification  could 
be  made  more  absurd,  and  yet  this  clause 
in  one  form  or  another  has  been  and  still 
is  part  of  many  specifications,  and  it  did  not 
originate  with  our  committee. 

Neither  the  American  Society  for  Testing 
Materials  nor  the  American  Railway  Engi- 
neering Association  specification  really  pro- 
tects the  buyer  as  to  chemistry.  Neither 
puts  any  limit  on  the  amount  of  segregation 
permitted,  and  it  is  well  known  that  this 
ranges  over  wider  limits  than  would  be  per- 
mitted in  the  ladle  analysis. 

In  investigating  the  causes  of  the  failures 
of  individual  rails  many  analyses  have 
shown  such  startling  discrepancies  between 
the  composition  of  the  failed  rail  and  the 
analysis  purporting  to  represent  the  heat 
that  it  was  difficult  to  believe  that  they  could 
represent  the  same  material.  Either  the 
ladle  analysis  is  an  unreliable  index  of  the 
quality  of  the  material  in  the  rail,  or  there 
is  a  great  need  for  chemical  reform.  We 
know  by  experience  that  when  put  to  it,  the 
chemists  of  the  producers  and  the  con- 
sumers can  tally  within  very  reasonable  lim- 
its. This  is  a  serious  matter  for  the 
consumer.  In  one  of  the  railroad  wrecks 
due  to  a  failed  rail,  the  Government  repre- 
sentatives analyzed  the  rail  and  discovered 
that  the  composition  did  not  at  all  agree 
with  that  called  for  in  the  specification,  and 
severely  scored  the  road  for  not  enforcing 
its  own  specifications.  How  far  the  differ- 
ence between  chemists  is  due  to  difference 
in  methods  I  do  not  know,  but  possibly  the 
methods  by  which  the  chemistry  is  deter- 
mined may  have  to  be  agreed  upon  and 
made  a  part  of  our  specifications.  Dr.  C.  B. 
Dudley,  who  did  much  work  on  standard- 
izing methods  of  chemical  analysis,  would 
in  his  specifications  not  only  state  the  com- 
position required,  but  also  the  methods  by 
which  the  determination  was  to  be  made. 

Unsatisfactory  Material  Accepted 

From  the  physical  standpoint  both  speci- 
fications are  defective,  as  both  contain  the 
provision  that  if  the  test  piece  meets  the 
requirements  the  material  will  be  accepted; 
but  in  the  event  of  the  failure  of  the  first 
test  piece,  two  more  tests  are  made,  and 
if  both  pass,  the  material  is  accepted.  We 
hold  that  this  is  a  pernicious  practice,  in 
that  the  consumer  has  positive  proof  that 
some  of  the  accepted  material  does  not  meet 
the  requirements.  How  this  clause  ever 
crept  into  the  specifications,  we  do  not  know. 
We  do  know  that  it  is  nothing  new.  If 
meeting  a  single  test  means  acceptance  of  a 
definite  quantity  of  material,  failure  to  do 
so  should  mean  a  definite  rejection,  and  in 
a  number  of  our  other  specifications  this  is 

the  case. 

"Special"  Rails 

Our  own  American  Society  for  Testing 
Materials  specification  includes  all  the  ma- 
chinery for  detecting  physically  unsound 
material  by  nicking  and  breaking,  and  then 
provides  that  the  rails  represented  by  these 
unsound  test  pieces  shall  be  accepted  as 
"special"  rails.  Presumably  they  are  to  be 
used  in  some  unimportant  location.  This  is 
another  very  bad  practice.  It  is  not  always 
possible  to  find  unimportant  places.    Desig- 


nating nwrlu  in  the  way  of  paint  or  punch 
marks  become  illegible  in  time.  The  only 
sure  way  to  keep  Huch  material  out  of  im- 
portant service  is  not  to  ship  it  from  the 
mill.  The  total  additional  cost  per  ton  for 
eliminating  both  of  these  objectionable  phy- 
sical clauses  is  quite  well  known  and  is  not 
large.  In  some  specifications  both  are  cut 
out,  but  we  hold  that  a  buyer  should  not 
have  to  pay  an  additional  price  to  avoid  tak- 
ing material  which  does  not  fairly  meet  the 
prescribed  tests. 

Summed  up,  the  rail  specification  of  our 
Society  does  not  put  a  proper  premium  on 
the  selection  of  the  better  part  of  the  ingot 
for  one  of  the  most  exacting  services  for 
which  steel  is  used.  Where  our  specification 
differs  from  that  of  the  American  Railway 
Engineering  Association  it  is  not  so  good. 

Our  committee  is  composed  of  able  men. 
Among  them  are  some  of  the  ablest  metal- 
lurgists in  the  country,  and  we  should  look 
to  them  for  that  constructive  work  which 
would  make  our  specification  beyond 
criticism.  The  purpose  of  our  Society  is  to 
make  specifications  and  have  them  used.  If 
year  after  year  we  retain  provisions  that 
lessen  the  incentive  to  improve  the  product, 
we  cannot  wonder  if  other  specifications  are 
preferred. 

Few  Improvements  in  Methods 

If  we  consider  all  the  steps  in  our  rail 
industry,  we  find  very  few  improvements  in 
methods  other  than  those  which  lend  them- 
selves to  increased  output  or  reduced  cost. 
There  are  some  notable  exceptions  to  this, 
three  in  particular:  namely,  the  electric  fur- 
nace, for  producing  better  steel;  the  sink- 
head  process  for  casting  ingots,  for  pro- 
ducing better  ingots;  and  the  deseaming 
process,  for  producing  better  rails,  by  me- 
chanically removing  some  surface  defects 
which  would  later  develop  into  seams.  All 
of  these  processes  are  represented  by  rails 
actually  in  track  under  observation,  but  it  is 
yet  too  soon  to  justify  an  opinion  as  to  their 
value,  nor  have  any  of  these  methods  been 
generally  adopted. 

In  this  connection,  it  may  be  mentioned 
that,  in  addition  to  the  sinkhead-process 
steel  rail  made  in  this  country  by  American 
methods,  we  have,  also,  a  small  supply  of  in- 
gots made  in  Sheffield  by  the  Hadfield 
patented  process,  which  will  shortly  be 
rolled  into  rail  and  put  in  service. 

Heat  treatment,  although  not  yet  on  a 
commercial  scale,  has  been  attempted,  and 
such  rails  are  actually  in  service  under  se- 
vere conditions.  So  far  as  non-service  tests 
go,  the  results  are  promising. 

Hope  in  Large-Scale  Experiments  Now 
IN  Progress 

It  is  to  be  hoped  that  some  of  the  large- 
scale  experiments  now  in  progress  will  show 
what  is  to  be  looked  for  from  a  more  uni- 
form product.  One  of  these  includes  the  re- 
quirement that  the  chemistry  shall  be  from 
the  rail,  instead  of  from  the  ladle  test  ingot, 
and  the  segregation  must  be  within  reason- 
able limits.  This  experiment  will,  at  least, 
give  a  quantity  of  fairly  uniform  material, 
so  far  as  any  practical  method  of  represen- 
tative testing  will  insure  it.  Let  us  hope 
that  it  will  give  some  definite  light  as  to 
how  far  we  should  go  toward  more  uniform 
material. 

Should  it  develop  from  the  test  of  service 
that  by  means  of  more  uniform  steel, 
namely,  by  analysis  from  the  finished  rail, 
with  limits  of  permissible  segregation,  we 
eliminate  enough  of  our  serious  failures  to 
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It  worth  whiK  w*  wiU  have  to  face 

ttw  qoMtioa  of  how  such  provisioiu  shall  be 
carried  out.  It  is  certain  that  few  railroad 
OTjuuiatioiia  have  the  chemists  to  make  the 
dtlatniMtioM  on  the  qwt.  so  that  by  the 
tte*  tho  rmi)  is  raadjr  for  shipment  the 
m^km%  win  have  advice  from  the  chemists 
that  the  steel  is  accepUble.  It  is  very  de- 
tiraW*  that  this  complication  be  avoided, 
bat.  if  aaifonn  steal  proves  to  be  the  rem- 
edtr.  the  t^HwiTwgf  most  know  that  they  are 
fettiBS  it. 

Aside  from  these,  and  some  experiments 
on  too  sowU  a  scale  to  deserve  special  notice, 
tlM  rail  sitnatioa  remains  very  much  as  it 
was  seven  or  eight  years  ago.  Any  devia- 
tiOB  tram  the  beaten  path  is  immediately 
■at  biy  an  increase  in  the  price  asked,  the 
TCMeaahlsDSSB  of  which  the  purchaser  has 
■0  MMBS  of  deteimining.  In  at  least  one 
ease  of  which  I  have  knowledge,  the  actual 
miiniT  of  every  kind,  so  far  as  it  could  be 
aacertained.  due  to  rail  breakage  on  a  cer- 
tain siatiu  was  less  than  one-fifth  of  the 
annual  increase  in  the  cost  of  rail  due  to 
the  inUroductioa  of  a  proposed  new  specifi- 
cntioa  ikisignsil  to  secure  the  quality  of  rail 
ilesifsd  The  year  taken  was  not  an  abnor- 
nal  one  in  any  way.  One  serious  wreck 
woold,  however,  entirely  have  changed  this 
showing.  It  requires  a  lot  of  courage  and 
a  strong  sense  of  duty  to  justify  such  an 
Utore  when  the  direct  return  is  prob- 


Heavies  Rail 

There  are  many  who  believe  that  we  can- 
not hope  for  relief  by  the  use  of  more  uni- 
form ste^  They  niake  the  point  that,  if 
this  is  the  solution,  it  can  be  obtained  by  a 
discard  krger  than  the  ordinary.  They  cite 
ttm  rscords  of  the  carriers  to  show  that  the 
fiiflares.  especially  the  breakages,  are  fairly 
wen  distributed  throughout  the  ingot,  so 
that  no  practicable  discard  would  eliminate 
the  troabie.  They  also  call  attention  to  the 
OMny  examinations  of  broken  rail  which  re- 
veal no  defect  that  we  can  recognize  as  such. 
From  these  conditions  they  argue  that  the 
only  remedy  is  to  use  more  steel — that  is, 
-without  any  change  in  the 
to  qualit}'.  Possibly  this  is 
eorraet,  bot  we  would  call  attention  to  the 
fact  that  post-ffiortems  on  rail  sometimes 
thr*  negative  resoKs,  becaoae  we  have  not 
befot*  OS  aO  the  related  evidence.  The  rail 
may  have  been  damaged  by  unfair  usage, 
of  which  there  is  no  evidence.  If  due  to 
defective  sttiqwrt,  the  evidence  is  lost  when 
the  track  is  regtaired.  Damage  from  defec- 
tive ilmils,  etc,  leaves  no  permanent  mark. 
There  is  a  growing  belief  that  the  straight- 
ening press,  by  straining  the  material  be- 
yoad  the  elastic  limit,  is  responsible  for 
many  otherwise  unexplainable  failures,  and 
it  woold  also  explain  why  rails  from  the 
lower  part  of  the  ingot  figure  so  prom- 
iaestly  in  the  breakage  record. 

As  to  the  quality,  we  cannot  ignore  the 
fact  of  the  difference  between  rails  from 
different  ndlla.  There  have  been  some  no- 
terioosly  bad  roninga,  aa  ahown  by  the  rec- 
ords of  various  roada,  and  these  mills  have 
sabsequently  tamed  oat  an  excellent  prod- 
act  If  an  of  the  rail  was  as  good  as  the 
best,  we  woold  have  very  little  room  for 
complaint 

The  present  line  of  progress  includes  a 
genera]  increase  in  the  weight  of  sections 
throaghoat  the  country.  The  100-lb.  mark, 
or  that  neighborhood,  seems  to  be  one  of  the 
halting  spots,  but  some  sections  go  con- 
siderably beyond  this  figure.     A   careful 


study  has  been  made  of  the  sections,  and  the 
new  ones,  especially  of  the  heavier  weights, 
are  believed  to  be  better  adapted  to  secure 
good  mill  results,  as  well  as  better  perform- 
ance in  the  track. 

Personally,  1  believe  that  the  time  has  ar- 
rived for  a  considerable  increase  in  the 
weight  of  sections,  and  I  am  not  so  certain 
that  a  change  of  quality  is  required  at  the 
same  time.  One  reason  that  appeals  is  the 
presence  within  recent  years  of  that  class 
of  failures  known  as  "transverse  fissures." 
So  far,  there  seems  to  be  no  satisfactory 
explanation.  It  seems  surprising,  if  this 
class  of  breakage  develops  in  the  rail,  that  it 
should  not  also  do  so  in  the  tire,  which  is 
subject  to  the  same  intensity  of  pressure. 
The  tire,  however,  has  an  immensely  greater 
section  than  the  head  of  the  rail,  and  it  is 
not  until  from  one-third  to  one-half  of  the 
original  area  has  been  removed  by  wear  and 
turning  that  it  becomes  necessary  to  remove 
the  tire  from  service.  If  the  mere  fact  of 
the  relatively  large  area  or  section  of  the 
tire  contributes  immunity  from  this  class  of 
failure,  it  is  fair  to  assume  that  somewhat 
the  same  result  could  be  looked  for  in  the 
case  of  the  rail  head. 

Certain  practices,  such  as  the  present 
system  of  straightening,  have  long  called 
for  improvement.  Nearly  all  rail  passes 
through  the  gagging  press.  The  rail  speci- 
fications are  possibly  too  exacting  in  re- 
quiring that  all  rails  shall  be  "smooth, 
straight  in  line  and  surface,  and  without 
any  twists,  waves,  or  kinks."  It  is  a  ques- 
tion whether  this  is  not  asking  too  much 
for  the  good  of  the  rail  and  whether  it 
would  not  be  well  to  make  the  greatest  pos- 
sible tolerance  in  the  way  of  accepting  rail 
with  such  variations  from  straightness  as 
can  be  reasonably  eliminated  in  laying. 

Mill  Methods 

In  the  search  for  a  remedy  for  our 
troubles,  some  have  proposed  to  improve 
the  product  by  more  or  less  radical  changes 
in  the  mill  practice.  It  must  be  remem- 
bered, however,  that  a  modern  steel  mill, 
like  the  railroad,  can  only  exist  by  being 
operated  on  a  large  scale.  It  is  designed 
in  advance  with  a  view  to  a  certain  sequence 
of  operations,  and  if  proper  provision  has 
been  made  for  each,  smooth  operation  fol- 
lows. The  mill,  however,  is  only  balanced 
when  it  performs  these  operations  in  the 
prearranged  order,  and  to  make  a  radical 
change — as,  for  instance,  slow  rolling,  cold 
rolling,  more  passes,  or  one  of  the  many 
other  innovations  suggested,  may  seriously 
unbalance  the  whole  operation.  It  is  not 
to  be  expected  that  a  mill  will  be  willing 
to  make  changes  in  its  practice  until  after 
experimental  work  has  demonstrated  that 
the  proposed  practice  is  practicable  and 
valuable.  This  does  not  mean  that  the 
mere  assertion  that  the  proposed  changes 
are  impracticable  absolves  us  from  doing 
an\-thing  further;  on  the  contrary,  the  steel 
mills  should  be  willing  to  go  as  far  as  pos- 
sible in  the  direction  of  proving  or  dis- 
proving these  theories. 

Many  of  the  questions  could  be  settled 
by  a  small  mill,  in  connection  with  a  large 
one,  at  which  experiments  could  be  made 
without  affecting  the  regular  operations  of 
the  works.  It  may  be  feasible  to  provide 
such  a  mill  by  some  form  of  co-operation, 
through  which  the  expenses  and  the  bene- 
fits may  be  distributed  among  subscribing 
companies. 

In  conclusion,  I  must  repeat  that  the  rail 
situation,   as  we  see  it,   is   disappointing. 


To  add  to  the  complexity  of  the  situation, 
the  Government,  through  some  of  its 
bureaus,  is  taking  a  hand  and  investigating 
every  serious  failure,  apportioning  blame 
and  suggesting  remedies.  This  will  prob- 
ably increase  rather  than  diminish,  and 
may  some  day  be  very  awkward  for  the  pro- 
ducer as  well  as  for  the  user. 

The  function  of  our  society  is  to  pre- 
scribe specifications  and  tests,  which,  if 
enforced,  will  prevent  improper  material 
from  getting  into  service.  This  calls  for 
constructive  work  in  committee;  but  it  has 
been  accomplished  with  other  products — 
why  not  with  rail? 


Merits    of    Philadelphia    Pavement 
Explained  by  Placards 

IN  CONNECTION  with  the  completion  of 
the  granite-block  pavement  laid  in  Ger- 
mantown  Avenue,  Philadelphia,  the  engi- 
neer in  charge,  William  H.  Connell,  chief 
of -the  Bureau  of  Highways  and  Street 
Cleaning,  has  taken  steps  to  call  the  atten- 
tion of  the  public  to  the  pavement  as  a 
desirable  one  for  a  business  street.  A 
number  of  attractive  frames  have  been 
erected  at  important  corners  along  the  ave- 
nue, and  behind  a  glass  front  is  a  large 
poster  card  headed  as  follows: 


Improved  Type  of 

GRANITE  BLOCK  PAVEMENT 

On  Six-Inch  Concrete  Base 

Germantown  Avenue 

The  construction  of  this  pavement  presents; 

The  latest  and  best  practice  in  granite- 
block  pavement  work. 

A  type  designed  to  withstand  the  extreme- 
ly heavy  traffic  on  this  street. 

A  surface  which  will  be  smooth'riding  for 
automobiles  and  will  afford  a'good  foot- 
hold for  horses  drawing  heavy  loads. 

Foundation   Course. 

The  pavement  is  laid  on  a  six-  (6)  inch 
concrete  base  mixed  in  the  proportions  of 
one  part  Portland  cement,  three  parts  sand 
and  six  parts  stone. 

Cushion  Course: 

Between  the  concrete  foundation  and  the 
block  surface  there  is  a  one-inch  sand  cush- 


Surface  Course: 

The  improved  granite  blocks  are  from  eight 
to  twelve  inches  long,  three  and  one-half  to 
four  and  one-half  inches  wide,  and  from  five 
to  five  and  one-half  inches  deep,  accurately 
dressed.  The  heads  are  so  cut  that  they  have 
no  more  than  three-eighths  of  an  inch  de- 
pression from  a  straight  edge  laid  in  any  direc- 
tion across  the  head  and  held  parallel  to  the 
general  surface  of  the  block.  The  joints 
are  not  more  than  one-half  inch  wide  at  the 
top  and  for  a  depth  of  one  inch,  and  not  more 
than  one  inch  wide  in  any  other  part  of  the 
joint.  They  are  filled  with  a  grout  of  Port- 
land cement  and  sand  in  the  proportion  of  one 
part  of  cement  to  one  part  of  sand. 

For  further  information,  apply  to 

Chief  Bureau  of  Highways  and  Street  Cleaning 
Room  232,  City  Hall  Philadelphia 


More  than  $3,000,000  will  be  spent  for 
public  works  this  year  in  British  Columbia, 
it  is  announced.  Of  this  sum  $2,500,000  is 
for  improving  existing  highways  and  for 
maintenance  of  existing  bridges  and  roads. 
About  $600,000  will  be  spent  in  extending 
and  preparing  for  the  construction  of  pub- 
lic buildings  in  the  Province. 


July  3,  1915 
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WEST    SIDE   OF    NEW   STRUCTURE   ON    APRIL   16— OCEAN   IS  ON   THE  RIGHT 

Note  the  three  wings,  each  extending  farther  from  the  main  building  than  the  preceding  in  order  to  give 

a  maximum  number  of  rooms  with  ocean  view. 

Largest  Fireproof  Resort  Hotel  in  the  World 
Completed  at  Atlantic  City 

Hotel  Traymore  Adds  Eighteen-Story  Reinforced-Concrete  Structure 
Containing  Large  Domes,  Cantilever  Beams  and  Many  Offset  Columns 


THE  NEW  Hotel  Traymore  at  Atlantic 
City,  N.  J.,  which  was  opened  for  guests 
on  June  1,  consists  of  the  addition  of  an 
eighteen-story  structure  to  the  older  twelve- 
story  reinforced-concrete  building,  finished 
about  five  years  ago,  which  was  altered  to 
insure  structural  unity  of  the  two  buildings. 
The  new  structure  is  238  ft.  high  from 
grade  to  top  of  the  new  large  domes,  and  in 
addition  to  being  the  largest  resort  hotel  in 
the  world,  is  also  the  highest  reinforced- 
concrete  structure,  with  one  exception — the 
tower  on  the  recently  completed  Robert  Gair 
warehouse  in  Brooklyn,  which  is  258  ft. 
above  the  sidewalk,  and  nearly  100  ft.  above 
the  main  twelve-story  building.  The  new 
hotel  building  is  marked  by  several  special 
features  and  by  an  unusual  variety  In  the 
types  of  construction  used.  Among  the  fea- 
tures which  will  be  described  in  some  de- 
tail the  more  important  are  the  tests  of 
piles  in  sand  foundations,  the  several  types 
of  floors  and  columns  used,  the  many  offset 
columns,  the  construction  of  heavy  rein- 
forced-concrete cantilever  girders,  and  the 
large  domes  and  connecting  gallery  at  the 
roof. 
The  new  complete   structure  covers  an 


area  140  x  520  ft.  Above  the  fourth  floor, 
which  is  the  first  sleeping  floor,  the  main 
building  is  about  54  ft.  wide,  and  three 
wings  are  carried  successively  two,  three 
and  four  bays  out  from  the  main  building 
in  order  to  insure  a  maximum  number  of 
rooms  with  an  ocean  view.  One  of  the  ac- 
companying photographs  shows  the  general 
appearance  of  the  new  structure  on  April  16. 
Above  the  eleventh  floor  the  building  re- 
duces in  plan  at  each  floor  until  it  is  finally 
capped  off  with  the  two  large  central  domes 
and  a  smaller  dome  over  the  fire  tower.  This 
reduction  in  plan  resulted  in  many  offset 
columns  requiring  heavy  supporting  gird- 
ers, and  the  domes  and  galleries  further 
added  to  the  complication  in  form  work.  In 
spite  of  the  difficulties  of  construction,  how- 
ever, the  building  was  erected  in  record 
time,  only  nine  months  being  required  to 
complete  the  new  work. 

As  an  indication  of  the  number  of  offsets 
and  resulting  structural  problems  it  can  be 
stated  that  in  addition  to  the  179  columns 
resting  upon  the  foundations  there  are  132 
columns  starting  from  girders  on  the  vari- 
ous floors.  Of  the  forty-one  columns  at  the 
springing  lines  of  the  domes  only  nine  con- 
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tinue  down  to  their  own  foundations,  the 
other  thirty-two  being  supported  by  girders 
at  various  floors.  One  of  the  photographs 
shows  many  offset  columns  above  the 
twelfth  floor. 

Special  Foundations  on  Sano 

The  foundations  on  sand  were  con- 
structed of  reinforced-concrete  mattresses 
on  timber  piles.  The  piles  averaged  18  ft 
long  and  were  jetted  into  place,  then  tapped 
with  a  steam  hammer  to  practical  refusal. 
In  designing  these  foundations  it  was  nec- 
essary to  take  into  consideration  the  vari- 
able heights.  During  erection  some  piles 
were  fully  loaded  far  in  advance  of  adjacent 
piles;  in  fact,  there  were  times  when  piles 
in  one  cluster  had  five  times  the  load  of 
those  in  an  adjacent  cluster.  Therefore,  to 
overcome  the  tendency  to  unequal  settle- 
ment, the  rather  low  unit  load  of  15  tons 
per  pile  was  used,  considerably  less  than 
that  adopted  in  the  original  building,  which 
was  not  subjected  to  this  condition. 

The  results  of  a  series  of  tests  on  piles 
in  the  sands  of  an  adjacent  plot  were  se- 
cured to  aid  in  determining  the  allowable 
load  per  pile.  It  was  found  by  these  testa 
that  a  long  32-ft.  pile  was  little  more  effec- 
tive than  a  short  pile  about  16  ft.  long,  and 
also  that  a  pile  by  itself  developed  a  greater 
unit  resistance  than  piles  arranged  in  a 
cluster  about  2  ft.  6  in.  center  to  center. 
The  basement  walls  were  reinforced  to  re- 
sist water  pressure,  assuming  a  slight 
reduction  on  account  of  the  retardation  due 
to  seepage  through  sand.  Where  retaining 
walls  and  secondary  tanks  rest  directly  on 
the  sand,  2  tons  per  square  foot  was  al- 
lowed. 

Live  Loads  and  Design  Stresses 

The  design  was  made  to  conform  to  the 
Atlantic  City  building  laws,  and  the  usual 
allowable  unit  stresses  were  used.  In  a 
few  special  cases,  where  beams  supported 
offset  columns  with  live  load  from  several 
floors,  the  unit  stress  in  steel  was  increased 
to  20,000  lb.  The  live  loads  per  square  foot 
were:  Roof,  30  lb.;  sleeping  floors,  60  lb.; 
laundry  floors,  150  lb,  and  special  machinery 
concentration;  kitchen  and  main  exchange 
floor,  100  lb.;  garden  and  slab  construc- 
tion, 200  lb.  The  live  load  on  the  girders 
was  reduced  10  per  cent  when  100  sq.  ft.  or 
more  of  live  load  was  carried,  and  2  per 
cent  additional  for  each  additional  100  sq. 
ft.  The  live  load  on  the  columns  was  re- 
duced to  5  i)er  cent  per  floor  (except  for 
roof,  top  floor  and  exchange  floor)  until  50 
per  cent  was  reached,  when  such  reduced 
load  was  used  throughout  the  remaining 
floors. 

The  mushroom-slab  floor  with  four-way 
reinforcement  was  designed  for  a  moment 
of  WL '  24  at  the  center  of  diagonal  bands 


^i-i" 


'^2 -I'",  full  length  into  cantllerer 
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WL  12  at  th*  c«nter  of  the  straight 
All  rods  were  carried  to  the  quar- 
ts poiats  of  the  adjacent  panel,  which 
dMbled  the  reinforcing  steel  over  the  col- 
— iM  wiiare  the  rods  were  bent  up  to  with- 
iBlta.efthetopofthe  slab.  The  column 
caps  w«fe  nade  one-fourth  of  the  span  in 
diancter  and  designed  for  the  bending  pro- 
docad  by  unequal  loading.  Three  tM>e8  of 
^M^nm—  were  used — square  or  rectangular 
fnyift**  CTlom«««  at  500  lb.  per  square  inch, 
raiBfocicd  with  1»2  per  cent  of  vertical 
rods  tied  with  v^-in.  rounds  12  in.  on  cen- 
tcra:  hooped  coiumns  of  1000  lb.  per  square 
iach  OB  the  concrete  inside  the  hooping, 
with  vertical  rods  and  hooping  designed  by 
the  Consid^re  formula;  and  structural  steel 
cores  at  about  15.000  lb.  per  square  inch 
with  fireproofing  concrete  casing  counted 
only  as  increasing  the  radius  of  g>'ration 
at  the  eolomn. 

Tlw  domes  were  designed  for  true  dome 
■cAieii.  the  horizontal  reinforcing  bands 
coapletely  around  the  domes  being  assumed 
to  resist  the  thrust  from  the  part  of  the 
e  above  the  ring  designed.  Ribs  were 
I  as  arched  beams  on  the  interior  of  the 

Where   openings   were  cut   in   the 

domes    secondare'    members    were    incor- 
above  and  below  to  take  up  the 


Fixxw  AND  Column  Details 

The  main  exchange  floor  is  of  the  mush- 
room-«lab  type  and  forms  the  ceiling  of  the 
criD  room  in  the  basement.  In  the  center 
intersecting  reinforced-concrete  beams  sup- 
port the  glass  bottom  of  a  pool  to  enable 
the  coesta  of  the  grill  room  to  see  the  fish 
in  the  pond  in  the  ceiling.  Around  the 
pond  if  an  earth  garden  which  this  mush- 
room aystem  supports.  The  mezzanine  and 
flnt  floor  are  mainly  long-span  tile-and- 
conerete  slabs  on  reinforced-concrete  beams 
forming  panels  which  conform  to  the 
architectural  features.  A  number  of  col- 
umns are  offset  on  this  first  floor,  and  steel 
fireproofed  with  stone  concrete  are 
for  their  support.  On  the  central  wing 
of  the  aeeond  floor  large  steel  girders  were 
used  to  support  the  columns  coming  upon 
them  from  the  thirteenth  floor,  thus  elimin- 
ating central  columns  from  the  dining  room. 
Above  the  second  floor  t}'pical  reinforced- 
concrete  bearo-and-slab  construction  is  used. 

All  offset  reinforced-concrete  columns 
were  doweled  to  their  supporting  girders.by 
the  nee  of  four  ^'4-in.  round  dowel  rods  3 
ft.  kac  extending  18  in.  into  the  columns. 
ataci  girders  were  used  these  dowels 
placed  in  punched  holes  in  the  top 
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SECTIONS  OF  GALLERY  AND  DOME,  AND  PART   PLAN   OF  FIFTEENTH   FLOOR 
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flanges,  and  where  reinforced-concrete 
beams  were  used  they  were  properly  set  be- 
fore pouring  the  beams.  From  the  eleventh 
floor  up  the  reduction  in  size  of  building 
results  in  many  of  these  offset  columns,  as 
seen  in  one  of  the  photographs.  The  four- 
teenth and  fifteenth  floors  contain  many 
cantilever  beams  supporting  the  large  brick 
buttresses  extending  35  ft.  below  the  dome 
and  projecting  outward  a  maximum  dis- 
tance of  13  ft.  from  the  columns. 

Bay  windows  of  both  slab-and-beam  type 
and  balconies  supported  on  reinforced-con- 
crete brackets  were  used  at  various  floors, 
as  can  be  seen  in  the  view  below  the  heavy 
cantilever  girders  at  the  roof  of  the  twelfth 
floor.  A  balcony  was  added  to  the  old  build- 
ing and  supported  on  steel  brackets  stone 
bolted  into  the  existing  reinforced-concrete 
columns.    A  test  load  of  120  lb.  per  square 


foot,  or  twice  the  live  load,  was  applied  to 
this  balcony  without  measurable  deflection, 
proving  the  value  of  stone  bolts  when  prop- 
erly used.  One  of  the  detail  drawings 
shows  a  typical  reinforced-concrete  column 
bracket  to  support  steel  beams  at  the 
twelfth  floor.  When  steel  columns  were 
used  bracket  angles  were  furnished  to  sup- 
port the  reinforced-concrete  beams  which 
were  poured  with  the  concrete  casing  of  the 
columns. 

Special  Cantilever  Girders 

Unusually  heavy  reinforced-concrete  gir- 
ders of  44-ft.  span  in  the  roof  above  the 
twelfth  floor  are  shown  in  the  illustrations, 
the  special  cantilever  beams  supported  by 
them  being  shown  in  elevation  on  page 
11.  These  cantilever  beams  support  at 
their  overhanging  ends  the  adjacent  thir- 


MANT   OrVAKI    COLUMNS   ABOVE   TWELFTH    FLOOR    COMPLICATE    THE    CONSTRUCTION — GALLERY    AT    THIRTEENTH    FLOOR    FROM    EXTERIOR 
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HEAVY    GIRDERS    AND    CANTILEVER    BEAMS 
Adjacent  portions  of  twelfth  and  thirteenth  floors 

are  supported   below  and  above  left  hand  ends  of 

cantilevers. 

teenth-floor  loads  on  reinforced-concrete 
columns  and  the  twelfth-floor  loads  by  steel 
hangers  and  anchor  plates.  The  steel  rein- 
forcing in  these  cantilever  beams  and  the 
heavy  supporting  girders  should  be  noted, 
especially  the  manner  of  bending  the  rods 
in  the  cantilever  ends. 

The  usual  type  of  reinforcing  used  in 
the  many  cantilever  beams  in  this  building 
is  indicated  by  the  detail  drawing,  page  11, 
of  one  of  these  beams  in  the  fifteenth  floor. 
At  this  floor  many  cantilever  beams  are 
necessary.  The  ample  provision  for  shear 
stress,  the  bent  rods  for  negative  bending 
moments  and  the  typical  cross-sections  of 
the  supporting  reinforced-concrete  beams 
are  all  shown  on  the  drawing. 

Main  Domes  and  Galleries 

The  two  main  central  domes  are  about 
48  ft.  in  diameter  and  are  constructed  of 
spherical  reinforced-concrete  slabs  with 
eight  arched  ribs  as  shown  in  the  accom- 
panying section  and  plan.  Horizontal  circu- 
lar rods  i/2-in.  square  on  12-in.  centers 
staggered  top  and  bottom  are  used  in  the 
6-in.  domes,  to  take  the  thrust  as  already 
explained.  The  central  columns  were  in- 
troduced after  the  first  design  was  com- 
pleted. Part  of  the  fifteenth-floor  framing 
plan  shows  the  complicated  nature  of  form 
work  required  for  the  beams  of  this  floor, 
and  the  supports  for  one  dome.  Each 
dome  weighs  240  tons,  two-thirds  of  which 
is  carried  by  concrete  girders  or  beams  as 
shown. 

A  cross-section  of  the  connecting  gallery 
at  the  thirteenth  floor  is  also  shown,  and  a 
photograph  of  the  exterior  portion  with  a 
view  of  the  dormer  windows  for  which  the 
reinforcement  is  given  on  the  drawing. 

Considering  the  great  variety  of  prob- 


/Poured  with  column  and  bracket 
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ever  11^  V^  °"^  °^  **>«  '"°«t  complex 
The  aroh  .'^'*^  "^  reinforced  concrete. 
ihe  architects  were  Price  &  McLanahan 
tt>e  structure    features  were  designed  by 

Shaw  «nH  .f  ""■'  ■^'■•'  *"^  ^-  Dickinaon 
roZ;  the  contractors  were  Cramp  & 
Company,  all  of  Philadelphia. 

Waterworks  Analysis  Contains  Data 

from  5185  Towns 
rriHE  STATISTICAL  summary  of  Ameri- 
X  can  and  Canadian  waterworks  plants 
contained  in  the  accompanying  table,  is 
from  the  recently  published  McGraw 
Waterworks  Directory.  It  presents  in  con- 
densed form  records  from  5185  towns,  of 
which  3301  are  municipally  owned  and 
1403  privately  owned.  In  addition  to  the 
analysis  of  ownership  there  are  columns 
showing  the  use  of  pumping  equipment 
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other  than  atMm.  Of  the  towns  Hated  517 
employ  electric  equipment  and  S43  are  de- 
pendent on  water  power.  An  intereeting 
feature  of  the  analysis  is  the  evidence  of  the 
extent  to  which  light  and  waterworks  plants 
are  combined.  In  1044  towns,  or  roughly 
20  per  cent  of  the  total,  this  consolidation 
of  the  two  principal  utilities  is  in  effect. 
The  figures  in  the  column  "Plants  Using 
Water  Power"  have  been  revised  since  the 
first  edition  of  the  directory  appeared. 


The  Pneumatic  Method  op  Placing 
Concrete  was  used  successfully  for  con- 
veying the  mix  2805  ft.  through  a  6-in. 
pipe  on  the  Mile  Rock  tunnel  work  at  San 
F'rancisco.  The  compressor  capacity  in- 
stalled was  1200  cu.  ft.  per  minute  and  the 
receiver  pressure  was  kept  at  about  115 
lb.  per  square  inch.  This  is  regarded  as  a 
record  for  long-distance  work  of  this  char- 
acter. 


Statisticai.   Scmmabt   or 

Number 

of  Munl- 

Q,  .     .      ..  towns  clpally 

btate,  territory  or  province  listed  owned 

United  States 

Alabama    71  47 

Alaska !!!!!!!!!!  7 

Arizona 28  7 

Arkansas 61  27 

California ',\\  250  81 

Colorado go  74 

Connecticut   127  18 

Delaware u  7 

Dist.  of  Columbia 1  1 

Florida a  31 

Georgia 116  110 

Hawaii 1  1 

Idaho   49  23 

Illinois    312  247 

Indiana 146  90 

Towa  248  228 

Kansas 170  154 

Kentucky 53  22 

Louisiana 35  29 

Maine  103  17 

Maryland  48  23 

Massachusetts 209  145 

Minnesota    182  175 

Michigan    118  95 

Mississippi 66  59 

Missouri 82  55 

Montana 33  18 

Nebraska 98  95 

Nevada 29  11 

New  Hampshire 43  26 

New  Jersey 261  71 

New  Mexico 15  6 

New  York 273  167 

No.  Carolina «6  57 

No.  Dakota 27  24 

Ohio    196  156 

Oklahoma    94  87 

Oregon   55  SB 

Penns.vlvania    41;  'j 

Porto  Rico "  ' 

Philippine  Islands 3  1 

Rhode  Island   1*  \ 

So.  Carolina   ^£  f f 

So.  Dakota *%  J| 

Tennessee    *^  '" 

Texas ^*1  75 

Utah  21  18 

Vermont Jl  »k 

Virginia  *|  J" 

Washington    *<'  *» 

West  Virginia Jf  21 

Wisconsin    1"}  'J 

Wyoming *'  " 

Totals  for  United  States 4.872  3,045 

Canada 

Alberta •  ■ 15  }| 

British  Columbia ^ '  '| 

Manitoba....- ,-  ,5 

New  Brunswick * '  12 

Nova  Scotia   , Xi  ,ti 

Ontario    •  •■•••VV^ 2  2 

Prince  Edward  Island ^^  j| 

Quebec ,5  15 

Saskatchewan 

Newfoundland 
Newfoundland    

Totals    for    Canada    and    New-  ^^^ 

foundlano    

Grand  totals 6.186^_8J01^ 


AlUBICAN 
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Supplied 
Mixed      from 
owner-      other 
■hip        towns 
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llcht      Uatns      PUnta 
and     electrical     nalnc 
water-      e<}Ulp-      water- 
works      ment        power 
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Committee  on  Concrete  Tests 
Outlines  Work  in  Progress 

Scries  of  Tc*U  Have  Been   Distributed   to 
CoPen  Mid  Conapcrcial  Laboratorie*  by 
Society  for  Totinc  Materials 


IN  ITS  REPORT  presented  to  the  Amer- 
ican Society  for  Testing  Materials  at  the 
.  meetins  in  Atlantic  City,  X.  J.,  June 
cammittee  C-9,  on  standartl  tests  of 
cooerate  and  concrete  aggregates,  outlines 
the  prooadore  which  is  being  followed  in 
moat  of  ita  inT«stigati<m8.  The  practice  is 
to  distribute  seriea  of  tests  to  various  com- 
Bwrcial  and  college  laboratories,  with  very 
complete  instructions.  These  tests  are  ar- 
ranged so  that  each  series  is  duplicated 
arreral  times,  and  are  designed  to  separate 
tiw  individual  variables  in  order  to  deter- 
mine, oaa  hy  cot,  the  specifications  for  each 
function.  The  committee's  report  was  re- 
ceived and  ordered  printed. 

Co-oPBUTivE  Investigation 

The  committee  has  been  fortunate  in  hav- 
ing for  prcliminar>'  use  the  results  of  the 
investigationB  carried  on  by  the  committee 
on  specifications  and  methods  of  tests  for 
concrete  materials,  of  the  American  Con- 
erato  Institute,  published  in  their  Journal 
for  October  and  November,  1914.  At  the 
first  meeting  of  the  committee  it  was  voted 
that  the  work  of  these  two  committees  be 
eo-ordinatcd  and  that  they  act  as  a  com- 
Unad  committee  in  making  the  researches 
and  testa. 

The  work  of  committee  C-9  has  been  di- 
vided among  nine  sub-committees.  Sub- 
fiFtiw'****  I  is  in  charge  of  the  finances  of 
th*  work.  An  outline  of  the  work  of  the 
odMn  follows: 

S^^-Committee  2  on  Laboratory  Testa  for 
CtmertU  and  Lawt  of  Mechanical  Mixtures. 
— ^TMs  aiib-committee  has  outlined  certain 
tasta  on  concrete  and  mortars  with  the  view 
of  Citabliahing  the  best  practice  in  making 
and  tasting  concrete  specimens  in  the  lab- 
oratotT,  and  to  determine  the  effect  of 
vnriakioiis  in  the  gradation  of  sizes  of  the 
aggrsgatas  on  the  strength  and  properties 
of  the  concrete. 

Labokatosy  Tnrs  Outlined 

The  following  series  of  tests  have  been 
ootlinad  as  a  part  of  the  necessary  inves- 
tigatioM: 

1.  Comparison  of  metal  and  wood  forms 
for  standard  laboratory  tests  of  concrete. 

Z.  Variations  in  strength  and  properties 
of  eoBcrete  throughout  the  batch. 

S.  Effect  of  different  methods  of  tamping 
and  compacting. 

4.  Effect  of  condition  of  storage  of  speci- 
Msns  for  standard  compression  test  of  con- 

i.  Msthod    of   capping    test    specimens 
prsparatorr  to  tasting. 
C  Effect  of  gradation  of  sand. 

7.  Effect  of  varying  ratio  of  fine  to 
coarsa.  aggregates. 

8.  Eflaet  of  varying  sites  of  fine  to  coarse 
■CTTsgataa. 

9.  Stnogth  of  mortar  as  affected  by  the 
form  of  the  test  specimens. 

amb-Comm{tte«  S  on  Sampling  and  Test- 
iHt  FiOd  Oacretc— In  Uying  out  the  work 
for  this  solKcoaunittee  it  was  found  that 
on  a  nttmlMr  of  the  larger  concrete  jobs 
field  tesU  are  being  made,  but  there  seems 
to  be  no  uniformity  of  practice  in  making, 
storing,  and  testing  the  specimens.  It  was 
deemed  wise,  therefore,  that  this  sub-com- 


mittee select  tentatively  a  method  which 
seems  to  have  the  most  merit,  and  recom- 
mend that  wherever  possible  such  tests  be 
made. 

Field  Tests 

The  following  tests  have  been  outlined: 

1.  Comparison  of  four  methods  of  stor- 
age during  first  two  days  after  molding. 

2.  Comparison  of  methods  of  storage 
subsequent  to  first  two  days. 

3.  Study  of  the  cold-weather  effect  on 
field  specimens. 

4.  Comparison  of  prisms  made  in  the 
field  and  in  the  laboratory  with  prisms  cut 
from  work. 

5.  It  is  considered  within  the  realm  of 
possibility  that  a  portable  core  drill  can  be 
made  to  use  in  cutting  test  specimens'  from 
concrete  already  in  place  in  the  form  of 
6  by  12  or  8  by  16-in.  cylinders. 

Sub-Committee  4  on  Relative  Values  of 
Varunts  Strength  Testa. — In  the  field  to  be 
covered  by  this  sub-committee  there  are 
certain  fundamental  problems  which  it  is 
felt  should  be  investigated  as  soon  as  possi- 
ble.   These  may  be  stated  as  follows: 

1.  To  establish  the  relative  reliability  of 
mortar  strength  tests  for  determining  the 
suitability  of  sand  for  use  in  concrete. 

2.  A  determination  of  the  most  desirable 
size  and  shape  of  mortar  test  specimens  and 
the  relation  of  tension  to  compression. 

3.  A  determination  of  the  most  desirable 
size  and  shape  of  concrete  test  specimens. 

Sub-Committee  5  on  Impurities  Affecting 
Fine  Aggregates. — The  work  of  this  sub- 
committee is  as  follows: 

1.  In  securing  samples  of  fine  aggregates 
which  have  shown  abnormal  results  when 
used  for  concrete. 

2.  To  make  tests  on  the  samples  secured 
with  the  view  of  determining  the  cause  of 
the  peculiar  action  noted. 

3.  To  find,  if  possible,  an  economical  cor- 
rective for  such  peculiarities. 

Samples  Obtained 

In  order  to  secure  samples  for  this  in- 
vestigation, letters  were  addressed  to  a 
large  number  of  persons  throughout  the 
United  States  and  Canada,  who  it  was 
thought  might  be  able  to  assist  in  supply- 
ing samples  of  sand  which  would  be  of 
economic  importance  if  the  impurities  could 
be  removed.  Considerable  information  has 
been  collected  concerning  sands  of  this 
kind.  Several  samples  have  been  received 
and  are  now  being  subjected  to  preliminary 
tests.  The  tensile  and  compressive 
strengths  of  mortars  made  from  each  of 
these  sands  will  be  compared  with  mortar 
from  standard  Ottawa  sands,  using  various 
brands  of  Portland  cement.  Chemical 
analyses  will  be  conducted  on  the  foreign 
material  in  the  sands,  and  an  effort  made  to 
discover  some  method  of  treatment  which 
will  remove  the  defects.  In  searching  for 
a  corrective,  the  commercial  aspect  of  the 
problem  will  be  kept  constantly  in  mind  so 
that  the  method  of  correcting  used  for  each 
sand  will  be  practical  and  the  most  econom- 
ical one  available. 

Owing  to  the  extremely  technical  nature 
of  the  tests  involved  in  this  investigation, 
a  chemist  has  been  employed  by  the  com- 
mittee to  carry  out  the  chemical  work  under 
the  direct  supervision  of  one  of  the  mem- 
bers of  this  sub-committee. 

Sub-Committee  6  on  Methods  of  Tests 
for  Voids,  Weights,  Density,  Specific  Grav- 
ity and  Consistency. — In  the  standardiza- 
tion of  certain  of  these  tests  the  committee 


is  co-operating  with  other  committees  of 
the  society  in  order  to  arrive  at  specifica- 
tions which  will  apply  to  all  classes  of  work. 
The  first  series  of  tests  laid  out  has  been 
with  reference  to  methods  of  determining 
weights  and  voids. 

Variables  to  be  Standardized 

The  variables  to  be  standardized  are  (a) 
size  of  measure;  (b)  method  of  filling ;  (c) 
condition  of  sand. 

(o)  Four  sizes  of  measures  are  being 
tried  of  the  following  capacities:  100  cu. 
cm.,  1000  cu.  cm.,  %  cu.  ft.,  and  1  cu.  ft., 
in  order  to  find  out  whether  it  is  necessary 
to  make  weight  determinations  on  a  large 
sample,  such  as  %  cu.  ft.  or  more.  If 
smaller  measures,  such  as  100  cu.  cm.,  or 
1000  cu.  cm.,  give  equally  concordant  re- 
sults, they  will  be  more  easily  used  in  the 
laboratory.  The  two  larger  sizes  of  meas- 
ures are  being  tried  in  cylindrical  and 
cubi«al  shapes. 

(b)  Seven  more  or  less  different  methods 
of  filling  the  measures  are  being  tried  out. 
Each  method  as  outlined  has  been  in  use 
by  laboratories  testing  sand  and  each  gives 
results  differing  more  or  less  from  the 
others. 

(c)  Two  sets  of  determinations  on  con- 
dition of  sand  are  being  made;  one  with 
the  sand  dried  at  room  temperature,  the 
other  with  damp  sand.  Samples  of  two 
kinds  of  sand  have  been  furnished  by  the 
committee  to  those  performing  these  tests. 

Sub-Committee  7  on  Methods  of  Tests  of 
Coarse  Aggregates. — The  work  of  this  sub- 
committee is  the  investigation  of  methods 
of  tests  to  determine  the  suitability  of 
coarse  aggregates  for  concrete  to  be  used 
under  varying  conditions. 

Sub-Committee  8  on  Available  Aggre- 
gates for  Concrete. — The  work  of  this  sub- 
committee is  the  compilation  of  localities 
throughout  the  United  States  where  con- 
crete aggregates  are  available.  The  co- 
operation of  geologists  of  the  United  States 
government  in  the  various  States  will  be 
solicited  and  also  the  assistance  of  engi- 
neers. The  efforts  of  the  committee  will 
first  be  devoted  to  States  in  which  there  are 
few  deposits  of  available  aggregates. 

Sub-Committee  9  on  Definitions. — The 
work  of  this  sub-committee  is  as  follows: 

1.  To  collect  as  many  of  the  definitions 
as  it  can  secure  which  are  pertinent  to  the 
work  of  committee  C-9. 

2.  To  endeavor  to  secure  the  co-operation 
of  all  committees  pertaining  to  concrete  or 
correlated  subjects  of  the  various  engineer- 
ing societies  in  this  country,  with  a  view 
toward  standardizing  definitions  pertaining 
to  the  testing  of  concrete  and  concrete 
aggregates. 


Gross  Operating  Revenues  for  April 
on  the  large  steam  railroads  of  the  United 
States,  according  to  a  bulletin  issued  by  the 
Bureau  of  Railway  Economics,  were  $1010  ■ 
per  mile,  showing  a  decrease  of  $28  or  2.7 
per  cent  as  compared  with  1914.  Operating 
expenses  were  $722,  a  decrease  of  $60  or 
7.7  per  cent.  Net  operating  revenues,  there- 
fore, were  $288— an  increase  of  $32  or  12.3 
per  cent,  and  operating  income  was  $239 — 
an  increase  of  $33  or  16.2  per  cent.  The 
operating  ratio  was  71.5  per  cent,  as  com- 
pared with  75.3  per  cent  in  April,  1914. 
Considering  the  three  main  districts,  the  re- 
spective ratios  for  April,  1915,  and  April. 
1914,  were  as  follows:  Eastern  district* 
71.0  and  76.4;  Southern,  70.9  and  75.2; 
Western,  72.3  and  74.2. 
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UNOILED  SECTION  IN  FOREGROUND  IS  MUDDY;  OILED  PORTION  BEYOND  IS  FIRM  AND  HARD 

Iowa  Experiments  with  Oil  on  Dirt  Roads 

Benefits,  Limitations  and  Costs  Applicable  to  Rural  Com- 
munities Given  by  Engineers  of  State  Highway  Commission 


OILING  dirt  roads  in  Iowa  is  practised 
as  a  cheap  way  to  eliminate  mud  and 
dust.  Pictures  of  oiled  and  plain  roads  in 
Ames  after  a  protracted  rainy  period  shown 
in  the  Service  Bulletin  of  the  State  High- 
way Commission,  from  which  the  follow- 
ing notes  are  taken,  indicate  that  oiling  is 
well  worth  while.  However,  the  following 
warning  is  given: 

"Any  town  or  community  that  places  its 
faith  in  an  oiled  earth  road  as  a  substi- 
tute for  a  strictly  hard  surface  road  is 
doomed  to  disappointment.  No  combina- 
tion of  oil  and  ordinary  Iowa  earth  has 
yet  been  found  which  will  serve  as  a  sub- 
stitute for  gravel,  concrete,  wood  blocks,  or 
brick.  No  such  combination  can  approach 
the  road  crusts  commonly  known  as  sheet 
asphalt  and  asphaltic  concrete.  The  oiled 
road  will  not  stand  up  under  hard  or 
heavy  traffic  for  a  very  long  period  in  dry 
weather.  It  will  not  stand  up  under  pro- 
longed wet  seasons  if  subjected  to  severe 
usage.  While  the  oiled  road  is  not  even  a 
cheap  substitute  for  the  higher  class  of  sur- 
facing materials,  it  has  an  important  field 
as  a  dust  and  mud  preventive  or  palliative. 
Small  towns  with  oiled  streets  can  get  out 


of  the  mud  and  dust  except  in  extreme  con- 
ditions and  at  slight  expenditure  compared 
with  putting  down  pavements.  The  oiled 
earth  road  has  its  place  just  as  much  as 
the  cheap  automobile.  It  may  not  stand 
the  wear  and  tear  of  the  higher  pricfed 
article,  but  like  the  automobile,  it  will  give 
a  very  satisfactory  service." 

Elgin,  a  town  of  less  than  1000  people, 
has  been  oiling  its  main  business  street 
for  five  successive  years.  The  fact  that  it 
has  continued  the  oiling  from  year  to  year 
is  evidence  that  the  people  are  satisfied  with 
the  results  they  obtain.  De  Witt,  West 
Union,  Estherville,  Monona,  Postville,  Cas- 
talia,  Ayrshire  and  many  other  towns  of 
the  State  are  now  resorting  to  the  same 
practice. 

Ames  made  its  first  experiment  with  oil 
during  1914.  The  oil  was  applied  about 
the  middle  of  the  summer  on  several  sec- 
tions of  two  or  three  blocks  each  in  vari- 
ous parts  of  the  town.  Two  or  three  of  these 
sections  were  so  located  that  they  took  a 
great  share  of  a  heavy  Chautauqua  travel. 
Shortly  following  this  a  long  rainy  period 
set  in  and  these  and  all  the  other  oiled  sec- 
tions,  by   reason   of  their  good  condition. 


took  a  great  deal  more  than  their  ordinary 
share  of  the  city  traffic. 

Oil's  Function  to  Prevent  Dust 

The  chief  value  of  oil  on  earth  roads  is 
as  a  dust  and  mud  preventive.  It«  effect- 
iveness in  both  cases  depends  upon  two 
things,  the  character  of  the  soil  and  the 
body  and  stickiness  of  the  oil  used.  The 
oil  has  little  or  no  resistance  to  wear.  Its 
function  is  merely  to  hold  the  particles  of 
earth  together  in  a  more  or  less  solid  and 
waterproof  body.  The  moment  the  .parti- 
cles become  torn  apart  either  by  horses' 
hoofs,  or  wheels  of  vehicles,  there  is  dust 
in  dry  weather  and  mud  in  wet  weather.  In 
wet  seasons  the  water-shedding  character 
of  the  oil  performs  a  valuable  function  in 
addition  to  waterproofing  the  road  surface. 

A  very  little  sand  will  help  out  an  oiled 
road  surface  greatly.  Road-builders  who 
have  had  experience  with  oiled  roads  urge 
that  if  possible  a  light  coating  of  sand  be 
thrown  over  the  oiled  surface  as  quickly  as 
possible  after  putting  on  the  oil.  The  oil, 
sand  and  dirt  particles  together  greatly  im- 
prove the  surface  over  the  straight  oil  and 
earth  surface  The  sand  thrown  over  the 
freshly  oiled  surface  prevents  a  large  per 
cent  of  the  oil  being  carried  off  the  road  by 
travel  when  the  road  is  thrown  open  to 
trafliic. 

To  the  depth  of  penetration  of  the  oil 
body  which  varies  from  1  in.  for  a  single 
application  to  5  or  6  in.  where  the  treat- 
ment has  been  continued  for  several  appli- 
cations spread  over  a  series  of  years,  de- 
pends in  a  large  measure  the  success  of 
the  oiled  surface  as  a  waterproof  road  cov- 
ering. The  deeper  the  penetration  of  the 
oil  the  better  the  oiled  surface  will  pro- 
tect the  earth  below  and  the  harder  it  will 
be  to  break  up  the  road  crust. 

When  to  Apply  Oil 

Oiling  gives  best  results  when  used  on 
thoroughly  compacted  grade,  with  perfectly 
smooth  surface  and  as  near  the  standard 
cross-section  as  it  is  possible  to  have  it. 
Good  results  cannot  be  secured  from  a  road 
surface  that  is  freshly  and  loosely  graded 
or  that  is  full  of  pockets  for  water  to  stand 
in.  It  is  a  useless  expenditure  of  money 
to  oil  a  flat  ungraded  road  and  expect  it 
to  stand  up  at  all  under  wet  weather  con- 
ditions. The  oil  should  be  put  on  after 
the  grade  has  been  properly  shaped  and 
side  drainage  amply  provided  for.  The 
surface  should  be  caught  following  a  rainy 
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period,  wfaea  it  is  thoroughly  dried  out  but 
tafor*  it  has  befun  to  rut  or  before  any 
appraciable  quantity  of  dust  has  been 
formed.  If  there  is  any  quantity  of  dust  on 
the  roMi  it  should  be  scraped  off.  Natu- 
taliy  the  conditions  in  the  late  spring  or 
e*r)y  summer  afford  the  best  opportunity 
OB  the  averace  for  oiling. 

It  is  highl)'  important  to  secure  the  best 
ri lilts  that  the  oil  should  be  applied  hot. 
TW  boat  heat  is  approximately  180  deg. 
n»  heat  can  beat  be  applied  by  steam, 
piped  into  the  body  of  the  oil  tank.  A 
convenient  arrangement  is  to  use  a  steam 
tractor  to  haul  the  tank  and  to  draw  the 
aoppljr  of  steam  from  the  tractor  boiler. 
Far  better  penetration  is  secured  by  heat- 
ias;  the  hot  oil  going  deeper  into  the  road 
MOfaee  and  more  perfectly  permeating  the 
Mrface  than  when  applied  cold,  and  there 
is  leas  waste. 

It  requires  about  V:  gsl.  of  oil  per 
■quare  yard  per  season  to  properly  oil  a 
dirt  surface.  The  petroleum  oils  used  cost 
about  4  cents  per  gallon  delivered  in  the 
eentral  part  of  the  State.  The  cost  of  ap- 
pljriac  the  oil  will  approximate  on  the  aver- 
•••  tte  coat  of  the  oil.  A  15-ft.  roadway 
entering  a  town  or  in  a  country  community 
would  therefore  cost  $2  for  each  60-ft.  lot. 


New  Methods  of  Odor  Elimination  at  Garbage 
Plants  Indicated  by  New  York  Tests 

Irwin  S.  Osbom  Finds  That  Furnace  Heat  Alone  Is  Not  a  Deo- 
dorizer of  Insoluble  Digester  Gases — Final   Washing  Necessary 


Chain  "  Anchorage  "  Holds  Transit 
Steady  in  High  Winds 

IN  the  constnKtion  of  the  Yolo  Causeway 
for  tiie  California  Highway  Commission 
nenr  Stockton.  CaL.  it  was  found  advisable 
to  keep  two  transits  on  the  job  most  of  the 
time  for  spotting  the  concrete  piles  as  they 
we  placed  for  the  driver.  The  causeway 
is  in  a  location  exposed  to  the  winds  and 
■o  aiieiter  is  available  for  the  in.strument 
men.  As  more  than  thirty  concrete  piles 
are  often  driven  in  8  hours  it  is  neces- 
aary  for  the  transitmen  to  remain  on  the 
work  in  all  kinds  of  weather,  and  they  are 
often  required  to  spot  piles  quickly  in  high 
wiada. 

Under  tliese  conditions  it  has  been  nec- 
essary to  find  some  means  for  steadying 
or  "anelunng"  the  transits,  and  this  prob- 
hm  has  been  solved  by  simply  taking  short 
ssettsoB  of  tlie  heavy  chains  used  on  the 
wotk,  and  rabstituting  this  weight  for  the 
pfannb  bob,  as  shown  in  the  accompanying 
HlMtialion.  after  the  instrument  has  been 
Sit  op  at  tlie  desired  point.  The  weight  is 
saapended  from  a  wire  passing  over  the 
tripod  liead  so  that  no  injury  is  done  to 
the  phnnb-bob  hook. 


T«AK8IT   HELD  STEADT  m   WIND  BT  CHAIN 
AMCHOKAGS 


OFFENSIVE  odors  from  New  York 
City's  garbage  and  dead  animal  dis- 
posal plants  on  Barren  Island  are  to  be 
eliminated  by  measures  proposed  by  Irwin 
S.  Osbom,  of  Toronto,  and  embodied  in  a 
report  to  the  Board  of  Estimate  and  Ap- 
portionment which  was  commented  on  in 
the  editorial  columns  of  the  Engineering 
Record  of  June  26.  A  number  of  changes 
in  design  and  in  operating  methods  are 
suggested  and  a  radical  departure  from 
present  practice  is  advocated  for  treating 
the  insoluble  gases  from  the  digester  tanks 
of  the  reduction  plant.  These  gases,  after 
passing  through  condensers,  have  been  dis- 
charged into  the  boiler  furnaces  and  passed 
thence  to  the  stack.  Mr.  Osborn's  investi- 
gations, which  are  claimed  to  be  the  most 
complete  of  their  kind  ever  undertaken, 
show  that  this  heat  treatment,  instead  of 
acting  as  a  deodorizer,  actually  makes  the 
gases  more  offensive.  It  does,  however, 
render  them  soluble  so  that  the  final  process 
of  treatment  should  be  washing.  Special 
attention  also  should  be  given,  according 
to  the  report,  to  keeping  all  garbage  diges- 
ter tanks  free  from  leaks  and  to  the  in- 
stallation and  operation  of  condensers  with 
an  adequate  water  supply. 

Three  Plants  at  Barren  Island 

There  are  three  so-called  disposal  plants 
at  Barren  Island,  all  privately  operated  but 
under  the  general  supervision  of  the  De- 
partment of  Street  Cleaning.  The  largest 
is  the  garbage  reduction  plant  of  the  New 
York  Disposal  Corporation.  A  fertilizer 
plant,  where  garbage  tankage  is  dried,  is 
operated  by  the  Thomas  F.  White  Company, 
and  at  a  rendering  plant  dead  animals  are 
treated  by  the  Products  Manufacturing 
Company. 

Garbage  is  delivered  at  the  plant  of  the 
New  York  Disposal  Corporation,  the  larg- 
est of  its  kind  in  the  world,  by  scows,  from 
which  it  is  unloaded  by  grab  buckets  and 
discharged  into  scraper  conveyors.  Con- 
necting the  conveyors  with  digesters  are 
swivel  spouts  which  discharge  the  garbage 
directly  into  the  digester  tanks.  The  di- 
gesters are  housed  in  two  buildings,  known 
as  the  New  York  building  and  the  Brook- 
lyn building.  The  New  York  digester  build- 
ing contains  68  digesters  and  the  Brooklyn 
building  104  digesters.  The  digesters  are 
approximately  6  ft.  in  diameter  and  18  ft. 
long,  constructed  with  a  cone  bottom,  which 
is  connected  to  a  receiving  tank  by  a  large 
gate-valve  and  nozzle  on  the  bottom  of 
each  digester.  The  garbage  when  cooked 
is  discharged  into  the  receiving  tank,  from 
which  it  is  passed  through  a  roller  press, 
steam  press,  or  hydraulic  press,  for  extract- 
ing the  free  water  and  grease. 

Operation  of  Digesters 

The  digesters  when  filled  are  sealed  by 
tightly  closing  the  charging  hole  at  the 
top,  after  which  live  steam  is  admitted  at 
the  bottom.  The  steam,  entering  the  bot- 
tom, circulates  up  through  the  mass  sub- 
merging it  at  from  60  to  80  lb.  pressure. 
After  application  of  the  steam  from  6  to 
10  hr.,  the  garbage  cells  are  broken  down 
and  material  thoroughly  sterilized  and  di- 


gested. The  top  of  each  digester  has  a 
2-in.  vent  line  for  relieving  the  pressure 
on  the  digester  after  the  material  has  been 
digested.  The  2-in.  vent  line  is  closed  off 
by  a  valve  during  the  cooking  period  and 
the  gases  allowed  to  escape  through  a  %-in. 
by-pass.  The  digesters  in  the  Brooklyn 
building  are  arranged  similar  to  those  in 
the  New  York  building  and  vented  in  the 
same  way  through  6-in.  main  vent  lines. 
The  two  6-in.  vent  lines  are  carried  to  the 
end  of  the  building,  where  they  discharge 
into  the  digester  vent  tank. 

Six-inch  jet  condensers  are  connected  to 
the  digester  vent  tank  for  condensing  the 
steam^and  soluble  gases.  The  discharge  line 
from  the  condensers  is  connected  to  a  blow- 
off  tank,  where  the  insoluble  gases  are 
trapped  and  the  water  overflows  to  the 
sewer.  The  blow-off  tank  is  vented  by 
means  of  a  4-in.  line,  which  carries  the  in- 
soluble gases  and  discharges  them  into  the 
rear  of  the  boiler  furnaces,  and  thence  with 
the  combustion  gases  from  the  boilers  to 
the  chimney. 

The  garbage  when  cooked  is  discharged 
from  the  digesters  into  receiving  tanks  un- 
derneath, from  which  it  is  in  turn  passed 
through  either  roller,  steam  or  hydraulic 
presses.  Water  and  free  grease  are  pressed 
out,  flowing  through  a  conduit  to  grease- 
separating  catch  basins.  The  solids  are  de- 
livered by  conveyors  to  the  drying  build- 
ing, the  whole  operation  being  carried  on 
in  closed  apparatus. 

Gases  from  Dryers 

The  solids  from  the  presses  carried  to 
the  dryer  building  are  fed  into  the  primary 
direct  heat  dryers,  which  consist  of  a  large 
circular  shell  with  furnace  at  the  feed  end. 
The  material  is  fed  into  the  dryer  and  as 
the  dryer  revolves  the  material  cascades, 
coming  in  contact  with  the  combustion 
gases  from  the  dryer  furnace,  thus  evapo- 
rating the  moisture  in  the  material.  The 
dried  material  is  discharged  at  the  rear 
of  the  dryer  into  conveyors,  which  carry 
it  to  the  percolating  building.  The  vapors 
and  gases  coming  from  the  dryers  enter  a 
large  continuous  chamber  at  the  rear,  which 
is  connected  to  a  flue  leading  to  the  chim- 
ney. The  chimney,  which  is  constructed 
of  concrete,  is  17  ft.  in  diameter  and  225 
ft.  high,  and  not  only  takes  care  of  the 
gases  from  the  dryers,  but  also  serves  the 
majority  of  the  boilers  of  the  boiler  plant. 
The  dryer  gases  before  entering  the  chim- 
ney are  passed  through  a  steel  two-compart- 
ment scrubber,  where  the  gases  are  passed 
through  water  spray  to  condense  and  take 
up  the  soluble  gases.  The  scrubber  was 
installed  and  placed  in  operation  the  latter 
part  of  1914. 

The  dried  material  delivered  to  the  per- 
colating building  is  placed  in  extractors, 
and  the  grease  left  in  the  material  extracted 
by  means  of  a  solvent.  After  treatment  in 
the  percolating  building,  it  is  carried  by 
conveyors  to  the  dryer  building  and  passed 
through  the  secondary  dryers,  which  are 
similar  to  the  primary  dryers,  and  the  gases 
given  off  pass  through  a  common  flue  to 
both  sets  of  dryers,  which  in  turn  are  con- 
nected to  the  scrubber.    The  dried  material 
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from  the  secondary  dryers  is  taken  by  con- 
veyors and  industrial  cars  to  tankage  stor- 
age building,   ready  for  shipment. 

The  boiler  house  contains  ten  200-hp. 
and  twelve  150-hp.  horizontal  tubular  boil- 
ers, which  are  connected  by  a  flue  to  the 
concrete  stack.  In  addition  to  the  above  boil- 
ers there  are  four  water-tube  boilers  of 
380  hp.  each  and  connected  to  separate  steel 
chimneys.  The  water-tube  boilers  were  in- 
stalled in  1914.  The  total  rated  horsepower 
of  boilers  amounts  to  5320  hp.,  the  steam 
generated  being  used  in  cooking,  pressing, 
percolating  and  operating  steam  engines  and 
pumps. 

Requirements  for  Odorless  Plants 

The  type  of  equipment  installed  in  the 
plants  on  Barren  Island  is  similar  to  that 
found  in  the  majority  of  reduction  plants. 
In  few  plants  has  the  required  attention 
been  given  to  eliminate  the  undesirable 
features.  Odors  from  rendering  or  reduc- 
tion plants  have  been  due  largely  to  im- 
proper equipment  and  apparatus  or  to  care- 
less operation. 

To  eliminate  odors  the  following  essential 
features  must  be  considered:  1.  The  type 
of  equipment  used  should  be  such  as  to  pro- 
duce a  minimum  amount  of  gas-carrying 
odors.  2.  The  equipment  and  apparatus  used 
should  be  designed  and  installed  so  as  to 
confine  all  odorous  gases.  3.  Proper  and 
sufficient  means  must  be  provided  to  de- 
odorize the  gases  produced.  4.  The  equip- 
ment and  apparatus  installed  must  be  op- 
erated properly  and  efficiently. 

Proper  attention  from  a  sanitary  or  free- 
from-nuisance  standpoint  cannot  be  ex- 
pected when  sufficient  control  as  to  the  man- 
ner in  which  the  work  is  to  be  conducted 
is  not  obtained  by  the  municipality.  When 
contracts  are  awarded  in  competition  for 
short  terms  it  usually  results  in  the  plants 
being  constructed  with  less*  attention  being 
paid  to  details  and  permanent  construction. 
It  is  an  evident  fact  that  when  contracts 
are  obtained  it  is  necessary  to  charge  off 
the  larger  part  of  the  first  cost  of  the  plant 
during  the  life  of  the  contract,  and  that  the 
cost  of  operation  will  be  increased  when  it 
is  necessary  to  consider  sanitation  and  free- 
dom from  nuisance  as  the  first  object.  It 
is  only  natural  to  expect  the  commercial 
side  to  be  foremost,  unless  proper  control 
is  exercised  by  the  municipality,  whether 
the  work  is  conducted  by  contract  or  by 
the  municipality. 

Three  Sources  of  Nuisance 

The  odors  given  off  by  the  garbage  reduc- 
tion plant,  causing  nuisance  to  the  sur- 
rounding territory,  come  principally  from 
three  sources — the  gases  vented  from  the 
digesters,  gases  escaping  from  the  appara- 
tus, and  the  off  gases  from  the  dryers. 

The  gases  carrying  odors  are  treated  at 
the  reduction  plant  so  as  to  eliminate  a 
larger  part  of  the  odors,  although  they  are 
not  adequately  or  sufficiently  treated.  As 
previously  described  the  gases  vented  from 
the  digesters  are  passed  through  con- 
densers where  the  steam  is  condensed  and 
a  large  part  of  the  gases  are  absorbed  by 
the  water.  The  insoluble  gases  are  trapped 
in  a  hot  well  or  vent  tank  and  then  vented 
through  a  pipe  line  to  the  boiler  furnaces, 
so  as  to  raise  their  temperature  sufficiently 
to  deodorize  them.  From  the  tests  made 
during  this  investigation  it  was  demonr 
strated  that  by  heating  the  gas  to  2000 
deg.  Fahr.  the  odors  were  not  eliminated 
but  became  more  irritating  as  the  tempera- 
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turewas  increased,  due  to  a  change  in  the 
sulphur  compounds  to  sulphur  dioxide. 

Insoluble  Gases  Must  Be  Washed  Aftee 
Heating 
The  practice  of  discharging  the  insoluble 
digester  gases  into  the  boiler  furnaces  has 
been  universal  in  nearly  all  reduction 
plants.  Mr.  Osborn  made  tests  in  1911 
on  deodorizing  gases  by  heating  to  a 
high  temperature,  demonstrating  that  the 
gases  could  be  completely  deodorized.  In 
conducting  the  tests  water  was  used  in  pro- 
ducing suction  on  the  test  line  leading  to 
the  high  temperature  furnace,  so  that  after 
heating  the  gases  were  washed.  The  water 
was  used  only  for  siphoning  the  gases 
through  the  combustion  chamber,  the  tests 
being  made  and  a  conclusion  reached  from 
the  results  obtained  at  various  tempera- 
tures, while  in  reality,  as  demonstrated  by 
the  tests  made  during  the  Barren  Island 
investigation,  heating  changes  the  sulphur 
compounds,  producing  a  gas  which  becomes 
soluble  in  water. 

The  changes  recommended  call  for  aban- 
donment of  the  present  practice  of  dis- 
charging the  insoluble  gases  into  the  boiler 
furnace,  as,  on  being  heated,  they  are  given 
off  with  the  odor  caused  by  the  chemical 
change. 

The  greatest  source  of  the  odors  in  the 
plant  of  the  New  York  Disposal  Corpora- 
tion is  the  direct  heat  dryers  used  in  dry- 
ing the  tankage.  From  determinations  made 
approximately  175,000  cu.  ft.  of  dryer  gas 
per  minute  was  given  off.  This  gas,  pre- 
vious to  the  fall  of  1914,  was  carried  direct 
to  the  chimney  and  discharged  to  the  at- 
mosphere. 

Washing  Dryer  Gases 

In  1914  the  company  installed  a  scrubber 
for  washing  the  gases,  so  that  the  odors 
would  be  absorbed  before  entering  the 
chimney.  Tests  were  made  which  showed 
that  the  odors  in  the  gases  from  the  dryers 
were  absorbed  by  water,  but  that  the  scrub- 
ber now  installed  was  not  as  efficient  as  it 
should  be,  due  to  its  design  and  the  man- 
ner in  which  it  was  operated.  The  velocity 
of  gas,  in  passing  through  the  scrubber, 
should  be  reduced  to  obtain  effective  re- 
sults, and  the  application  of  the  water 
should  be  such  as  to  insure  the  passing  of 
the  gases  through  sufficient  curtains  of 
sprays,  to  reduce  the  temperature  and  thor- 
oughly wash  them.  To  obtain  satisfactory 
results  the  temperature  of  the  gas  should 
be  reduced  to  100  or  110  deg.  Fahr.  and  the 
velocity  should  be  at  the  rate  of  300  to  350 
ft.  per  minute,  the  quantity  of  water  re- 
quired depending  on  the  quantity  and  tem- 
perature of  the  gases  to  be  scrubbed. 

The  water  should  be  applied  so  as  to  re- 
quire all  gases  to  pass  through  the  curtains 
of  water.  The  velocity  of  gas  should  not 
permit  the  water  to  be  carried  back  or  to 
short  circuit,  so  as  to  prevent  sufficient 
contact.  The  pressure  on  the  spray  nozzles 
should  be  such  as  not  to  offer  too  great 
resistance  to  the  gas,  and  when  using  low 
pressure  on  the  nozzles  they  should  be 
spaced  sufficiently  near  each  other  to  give 
the  desired  curtains  of  water. 

Estimates  of  the  cost  of  carrying  out  the 
work  as  recommended  have  not  been 
worked  out '  in  detail.  An  approximate 
figure  for  eliminating  the  public  nuisance 
is  as  follows:  For  the  New  York  Disposal 
Corporation,  $100,000;  the  Thomas  F.  White 
Company  plant,  $7,000;  and  the  Products 
Manufacturing  Company,  $25,000.     These 


amountx  might  be  somewhat  reduced  after 
a  detail  study  of  desigrn  and  application. 

No  attempt  has  been  made  by  Mr.  Oa- 
born  to  state  in  detail  what  stepa  should  b« 
taken,  and  in  just  what  way  the  work 
should  be  done,  as  it  was  the  object  of  the 
investigation  only  to  determine  in  what 
way  it  could  be  done  and  whether  it  was 
feasible. 

RECOU  HENDATIONS 

As  a  result  of  the  studies  and  investiga* 
tions  covered  in  this  report  the  following 
recommendations  are  made  for  the  New 
York  Disposal  Corporation  plant: 

1.  That  immediate  changes  be  made  in 
the  treatment  of  the  insoluble  gases  vented 
from  digesters  through  condensers,  so  as 
entirely  to  deodorize  them,  as  the  present 
practice  of  discharging  into  the  boiler 
furnace  does  not  deodorize  the  gases. 

2.  That  special  attention  be  given  to 
keeping  all  tanks  containing  digested  gar- 
bage, or  garbage  in  the  process  of  diges- 
tion, free  from  leaks,  and  that  equipment 
not  absolutely  free  from  leaks  when  under 
pressure  be  kept  out  of  service  until  re- 
pairs are  made. 

3.  That  gases  shall  not  be  permitted  to 
escape  at  the  time  of  opening  digesters. 

4.  That  special  attention  be  given  to  all 
condensers  to  insure  sufficient  water  being 
used,  and  at  a  temperature  that  will  con- 
dense all  the  steam  and  take  up  all  soluble 
gases. 

5.  That  the  present  dryer  plant  be  so 
constructed  or  changed  as  to  prevent  leak- 
age, and  reduce  the  amount  of  gases  to  be 
treated. 

6.  That  all  gases  given  off  from  the  dry- 
ers shall  be  thoroughly  scrubbed  and  de- 
odorized before  being  allowed  to  escape  to 
the  atmosphere. 

7.  That  the  scrubber  now  installed  be  re- 
placed or  reconstructed,  to  enable  the 
volume  of  gas  passing  through  it  to  be 
thoroughly  washed  or  scrubbed. 

8.  That  the  water  supply  at  the  plant  be 
increased  and,  where  necessary,  pumps  to 
be  duplicated  to  insure  sufficient  water  for 
condensing  and  scrubbing  of  gases  at  all 
times. 

9.  That  the  pumps  be  of  a  type  that  will 
assure  the  required  amount  of  water  being 
delivered  and  fitted  with  meters  to  show 
the  amount  used. 

10.  That  the  works  and  grounds  at  all 
times  be  kept  in  a  clean  condition. 

11.  That  the  city  at  all  times  have  in- 
spections made  to  determine  the  manner  in 
which  the  work  is  being  done. 

The  report  is  followed  by  a  detailed  ac- 
count of  investigations  made  at  the  Barren 
Island  plants  by  the  city's  Central  Testing 
Laboratory,  under  the  direction  of  Otto  H. 
Klein.  

A  New  Steel  Plant  in  Austraua 
began  operations  about  the  middle  of  March 
by  the  "blowing  in"  of  a  350-ton  blast  fur- 
nace. One  blast  furnace,  three  open-hearth 
furnaces  and  a  combination  structural  "^teel 
and  rail  mill  have  been  completed,  and  sixty 
by-product  coke  ovens  are  under  construc- 
tion, all  at  Newcastle,  New  South  Wales. 
The  plant  is  owned  and  operated  by  the 
Broken  Hill  Proprietary  Company,  Ltd.,  of 
Australia,  which  company  controls  large 
iron-ore  deposits  in  South  Australia.  The 
exi)ert  steel  workers  have  been  brought 
from  various  steel  centers  in  the  United 
States,  and  are,  in  general,  under  a  three- 
year  contract 
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Special  Pier  and  Floor  Design   Feature  Pacific 
Highway  Interstate  Bridge 

Ri\-ctcd  Steel  Spans  and  One  LiR  Span  Over  Columbia  River  to  Connect  Van- 
couver. Washington,  with  Portland,  Oregon— Curved  I-Beams  Used  in  Floor 


UNUSUAL  deaign  of  piers  and  floor  sys- 
tWB  chanctoised  the  new  IntersUte 
Bride*  to  be  coBStnicted  over  the  Columbia 
mtnr  valkr.  at  a  coat  of  about  $1,500,000. 
Thia  bridge  with  ita  approaches  will  extend 
for  a  distance  of  about  S^'4  miles  between 
the  cit>-  limits  of  Vancouver,  Wash.,  and 
the  city  limiU  of  Portland.  Ore.  It  forms 
one  of  the  moat  expensive  sections  of  the 
eaiiia  of  highways,  included  under  the  term 
Tacific  Highway,"  which  is  to  extend  from 
Vancouver.  B.  C.  to  San  Diego.  Cal.  The 
distinctiTe  fcatarca  of  the  steel  structure, 
which  is  fireproof  in  every  particular,  are 
tha  concrete  piers  supported  on  very  long 


ture  and  12,000  ft.  of  embankment,  with  a 
secondar>-  approach  on  the  Oregon  side  for 
which  about  6000  ft.  of  embankment  will 
be  built  at  the  present  time,  will  be  used  to 
form  the  crossings.  The  main  crossing 
over  the  Columbia  River  consists  of  a  ser- 
ies of  through  riveted  truss  spans  with 
curved  top  chords,  three  spans  275  ft.  long 
and  ten  spans  265  ft.  long,  together  with  a 
small  deck  girder  span  at  the  Vancouver 
end,  making  a  total  length  of  3531 V2  ft-  be- 
tween end  shoes. 

Provision  for  navigation  on  the  river  is 
made  by  a  vertical  lift  span.  The  central 
of  the  three  275-ft.  spans  is  arranged  to 


■  I  Pier  2  Pier  3  ^^  4 

Urr  SPAN  AND  TYPICAL  SIMPLE  SPANS  OF  MAIN  CROSSING,  3581 1/2  FEET  LONG 
TIM  T«Bi«l»ni  Old  is  ahown.     To  tiie  right  of  pier  4  are  ten  apans  each  about  265  ft.  long. 


timber  piles  and  constructed  of  two  cylin- 
drical ahafta  connected  by  a  30-in.  cross 
waJl,  the  corred  I-beams  which  support  the 
niaforMd-cooerete  slab  floor  and  the  two- 
gag*  doable-track  trolley  lines,  and  the  re- 
salts  of  cooiparative  designs  and  altema- 
tiv*  bids  on  draw-span  versus  lift-span  con- 
stroction  for  the  required  clear  opening. 

The  main  channel  of  the  Columbia  River 
■t  th*  site  is  S600  ft.  wide,  with  a  maxi- 
depth  of  30  ft  at  extreme  low  water 
with  variations  from  extreme  low  to 
high  water  of  33  ft.  The  water 
each  spring  about  20  ft.  and  generally 
ia  foar  yean  about  25  ft.  It  has 
SS  ft  only  once  in  known  history. 
Th*  bed  of  the  river  consists  of  sand  with  a 
aonll  amount  of  gravel,  extending  to  a 
grtat  depth.  At  the  North  shore  very  com- 
pact ceownted  gravel  is  found  a  few  feet 
fma  the  aarfacc,  dropping  off  to  100  ft. 
bdow  aboot  700  ft  from  the  North  shore. 
0«*r  th*  remainder  of  the  river  only  sand, 
with  some  gravel,  was  found  to  depths  of 
more  than  100  ft  The  average  elevation 
of  the  ground  across  the  river  valley  is 
from  12  to  15  ft  above  low  water,  so  that 
aneh  of  it  is  inundated  at  ever>'  high-water 
period. 

Th*  Oregon  Skwgfa  forms  an  important 
■srondary  dtannel,  particularly  for  flood 
ceadltioiia.  It  is  about  1000  ft.  wide  and 
2S  ft  d**p^  and  is  separated  from  the  main 
river  by  aa  idand  about  ISOO  ft.  wide.  The 
Colambia  Slough  provides  some  drainage 
near  the  Oregon  side  of  the  valley,  and  is 
about  300  ft.  wide  and  20  ft  deep  at  low 
water.  The  bottom  is  of  clay  and  sand, 
and  hard  compact  gravd  is  found  about  80 
ft  bdow  low  water. 

Aboat  6000  lin.  ft  of  sted  bridge  struc- 


lift  between  towers  on  the  other  two  spans 
so  as  to  afford  a  channel  250  ft.  wide  at 
right  angles  to  the  current  of  the  river,  and 
150  ft.  high  above  ordinary  high  water,  as 
shown  on  one  of  the  accompanying  draw- 
ings. The  trusses  are  spaced  41  ft.  center 
to  center,  with  a  38-ft.  roadway  between 
them,  and  one  sidewalk  supported  on  brack- 
ets on  one  truss. 

Special  Pier  Design 

The  river  at  the  site  of  the  bridge  is  sub- 
ject to  a  certain  amount  of  scour,  but  in- 
spection of  the  soundings  taken  for  many 
years  past  fails  to  disclose  any  indication 
of  scour  to  extreme  or  unusual  depth,  al- 
though the  river  both  for  some  distance  up- 
stream and  about  3  miles  downstream  is 
deeper  than  at  the  site.  The  exceptional 
facilities  for  securing  piles  of  great  length 
at  a  very  reasonable  cost  was  a  consider- 
able factor  in  determining  upon  the  exact 
tjrpe  of  piers  to  be  used. 

The  piers  are  to  be  constructed  of  con- 
crete, containing  and  resting  on  piles  sunk 
by  means  of  water  jets  to  a  depth  of 
about  105  ft.  below  low  water.  Open  cribs 
of  timber,  braced  transversely  and  form- 
ing permanent  parts  of  the  pier  bases,  will 
be  sunk  to  a  depth  of  20  or  25  ft.  below  the 
river  bed,  and  the  piles  will  be  jetted  down 
inside  the  cribs,  averaging  about  one  pile 
to  10  sq.  ft.  area.  The  details  are  indi- 
cated on  one  of  the  drawings. 

Concrete  will  be  deposited  through  the 
water  in  sufficient  quantities  to  seal  the  bot- 
tom of  the  crib,  and  after  this  concrete  has 
hardened  the  crib  will  be  pumped  out,  the 
piles  cut  off  a  short  distance  below  low 
water,  and  the  remainder  of  the  concrete 
for  the  pier  placed  in  the  open.    The  piles 


used  will  thus  be  about  120  ft.  long,  10  or 
12  in.  in  diameter  at  the  top  and  22  in.  at 
the  butt.  Piles  of  this  length  can  be  pur- 
chased at  the  bridge  site  for  about  12  cents 
per  linear  foot  In  the  typical  piers  under 
the  265-ft .  spans  there  are  ninety  piles 
spaced  about  3  ft.  on  centers  as  shown. 

The  upper  ends  of  these  piles  are  em- 
bedded from  15  to  20  ft.  in  the  concrete  of 
the  base  of  the  pier.s  so  that  the  pile  forms 
a  definite  part  of  the  pier.  It  is  evident 
that  even  though  some  unusual  scour  should 
extend  below  the  bottom  of  the  base,  the 
pier  would  still  be  perfectly  stable.  The 
occurrence  of  ice  on  the  Columbia  River  is 
very  rare,  so  that  the  concrete  piers  need 
no  special  protection  of  steel  or  stone  fac- 
ing. The  shafts  of  the  piers  above  the  base 
are  composed  of  two  cylindrical  battered 
concrete  columns,  one  placed  under  each 
pair  of  bridge  shoes.  These  columns  are 
joined  by  a  vertical  cross  wall  and  by  a 
horizqntal  coping  at  the  top,  both  of  which 
are  reinforced  with  steel.  There  is  thus 
afforded  a  considerable  saving  of  weight 
upon  the  supporting  piles  and  the  elimina- 
tion of  a  large  amount  of  unnecessary  con- 
crete. 

Loads  and  Impact  Allowance 

The  live  loads  for  which  the  structure  is 
designed  are  as  follows:  For  the  floor 
system,  50-ton  cars  on  both  tracks,  12-ton 
motor  trucks  (with  special  provision  for  a 
24-ton  machinery  truck)  and  class  A  uni- 
form loading  on  the  roadway,  120  lb.  per 
square  foot  on  the  sidewalks;  for  impact 
allowance  50  per  cent  added  to  all  the  above 
loads  except  for  the  sidewalks;  for  the 
trusses  and  girders  40-ton  cars  on  both 
tracks  and  class  B  uniform  loading  on  the 
roadway,  with  impact  allowances  accord- 
ing to  the  following  formulas : 
Street  car  loading,  /  =  230/  (NL  +  300) 
Roadway  loading,  /  =  180/  {NL  +  30) 
in  which  L  is  length  of  load  producing 
maximum  stress  and  N  the  number  of 
loaded  tracks  or  of  lines  of  traffic.  In  no 
case  shall  impact  be  greater  than  50  per 
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cent.  Class  A  and  class  B  uniform  loads 
vary  with  the  length  of  truss  or  girder  con- 
sidered. 

The  working  stresses  conform  to  the 
regular  specifications  of  the  consulting 
engineers,  which  are  practically  the  same 
as  the  A.  R.  E.  A.  standard  specifications. 
The  large  number  of  duplicate  spans  and 
the  complete  detailed  plans  furnished  to  the 
contractors  contributed  toward  securing 
low  unit  prices  from  the  steel  contractors. 
Erection  without  the  use  of  falsework  is 
planned  by  the  erectors,  who  will  erect, 
rivet  and  paint  the  spans  on  a  dock  at  the 
shore,  transfer  them  to  barges  and  float 
them  to  position  on  the  piers. 

Floor  with  Curved  I-Beams 

The  reinforced-concrete  slab  floor  is  sup- 
ported upon  curved  8-in.  I-beams  bent  to 
conform  to  the  crown  of  the  roadway  and 
spaced  about  33  in.  apart.  These  beams 
extend  entirely  across  the  roadway  and 
rest  on  longitudinal  I-beam  stringers 
spaced  about  9  ft.  apart  as  shown  in  the 
cross-sections,  which  show  the  floor  and 
sidewalk  details  for  both  the  truss  spans 
and  the  short  plate  girder  spans.  Six  7-in. 
rails  for  the  two-gage  double-track  street 
car  lines  are  supported  directly  on  the  top 
flanges  of  the  curved  cross  beams,  to  which 
they  are  fastened  by  standard  Carnegie 
steel-tie  clips.  It  is  seen  that  the  surfac- 
ing is  a  special  2-in.  bituminous  concrete 
which,  with  the  5-in.  slabs,  makes  up  the 
7-in.  height  of  rail.  To  afford  access  to 
the  rails  without  injury  to  the  roadway 
slab,  a  5-in.  space  on  each  side  of  each  rail 
is  filled  with  concrete,  as  shown,  and  a 
flangeway  provided  by  curving  the  top  of 
this  concrete. 

It  is  proposed  to  bend  the  cross  beams 
by  shimming  up  the  hot  beds  upon  which 
the  I-beams  are  run  at  the  mill,  and  allow- 
ing them  to  form  to  the  proper  curve  while 
cooling.  The  expansion  joints  are  made  by 
the  usual  type  of  checkered  plates  sup- 
ported on  angles  upon  which  they  slide. 
For  the  rail  splices  at  the  expansion  ends 
manganese  steel  castings  are  placed  beside 
the  webs  and  one  side  of  the  rail  head  is 
planed  off.  Two  fixed  ends  and  two  expan- 
sion ends  are  placed  adjacent  in  order  to  re- 
duce the  number  of  expansion  joints  to  a 
minimum.  Owing  to  the  lateral  stiffness  of 
the  floor  the  lower  laterals  are  lighter  than 
would  otherwise  be  required.  Drainage  in- 
takes with  downspouts  are  placed  at  50-ft. 
intervals  along  each  curb. 

Details  of  Lift  Span 
The  275-ft.  lift  span  is  suspended  from 
each  of  its  four  corners  by  sixteen  plow- 


steel  2-in.  wire  ropes  which  pass  over  cast- 
steel  sheaves,  12  ft.  in  diameter,  supported 
on  the  steel  towers  as  shown  and  attached 
by  a  group  of  equalizing  levers  to  concrete 
counterweights  built  around  a  steel  frame. 
The  towers  are  of  simple  riveted  construc- 
tion arranged  so  that  the  outer  columns 
support  all  the  load  and  the  other  members 
framing  upon  the  adjacent  trusses  act  as 
bracing  only.  The  span  is  guided  by  cast- 
steel  jaws  which  engage  tracks  on  the 
tower  columns.  At  one  end  these  jaws  guide 
both  laterally  and  longitudinally  and  at  the 
other  end  laterally  only,  thus  allowing  for 
expansion  and  contraction  and  for  any 
slight  variation  in  the  relative  position  of 
the  towers. 

Operation  is  effected  by  means  of  tables, 
of  which  there  are  two  pairs  at  each  cor- 
ner of  the  span.  The  operating  machinery, 
which  is  placed  on  the  span  at  its  center 
just  above  the  roadway  clearance,  consists 


manually  operated  lock  at  each  end  of  the 
span  in  connection  with  a  centering  device, 
HO  that  the  span  may  be  locked  down.  The 
solenoid  brakes  in  connection  with  the  down 
haul  rope  also  serve  as  a  lock. 

When  the  span  is  at  its  upper  limit  the 
counterweights  are  2  ft.  from  the  floor  level, 
and  special  provision  for  the  trolley  wirea 
under  the  counterweights  must  be  made.  A 
swinging  frame  on  which  the  trolley  wirea 
are  fastened  is  pushed  down  by  the  counter- 
weights and  returned  to  position  by  means 
of  a  small  counterbalance.  The  rail  connec- 
tions at  the  ends  of  the  movable  span  are 
simple  scarfed  joints  so  that  the  span  lifta 
away  from  the  fixed  rails  and  returns  to 
them  without  any  movable  devices. 

At  the  ends  of  the  fixed  span  adjacent  to 
the  movable  spans  there  are  provided  road- 
way gates  of  substantial  design  to  make  an 
effective  barrier  across  the  roadway,  and 
these    are    connected    to    the     derailing 
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section  of  roadway  for  girder  spans— brackets  support  outside  stringers 


of  four  spirally  grooved  drums  connected  by 
a  train  of  gears  to  an  electric  motor.  Each 
of  these  drums  controls  the  operating  rope 
for  one  corner  of  the  spans.  All  of  the 
drums  are  connected  so  that  when  they  are 
operated  in  one  direction  ropes  leading  to 
the  tops  of  the  towers  are  wound  upon  the 
drums,  and  those  leading  to  the  bottom  of 
the  towers  are  played  off,  lifting  the  span 
by  the  force  exerted  upon  the  corner 
sheaves.  The  machinery  for  operation  is 
thus  exceedingly  simple— one  transverse 
shaft  extending  across  the  span,  one  pair 
of  reduction  gears  in  a  frame  inside  of  the 
house  and  the  back  gears  on  the  motor.  An 
indicator  and  a  limit  switch  are  provided,  by 
which  the  current  is  automatically  cut  off 
and  solenoid  brakes  are  applied  to  the 
motors  near  the  upper  and  near  the  lower 
limits  of  the  run  of  the  spans. 

Emergency  Operation 


switches  in  the  street-car  tracks  so  that 
when  the  gate  is  closed  across  the  roadway, 
the  derail  is  thrown.  These  gates  will  be 
manually  operated,  and  a  small  steel  and 
concrete  cabin  is  provided  at  each  for  the 
gate  tender. 

Relative  Cost  of  Lift  and  Draw  Spans 

Several  types  of  movable  spans  to  pro- 
vide the  necessary  channel  opening  for  river 
navigation  were  considered,  and  the  matter 
was  narrowed  to  the  selection  of  either  a 
swing  span  or  a  vertical  lift  span. 
Alternate  plans  were  prepared  for  the 
structure,  one  for  each  of  these  two  types 
of  movable  spans,  and  designs  made  accord- 
ing to  the  same  specifications  and  as  nearly 
duplicate  in  character  as  possible.  Appli- 
cation was  made  to  the  War  Department 
and  tentative  approval  was  received  for 
either  type  of  movable  span,  provided  the 
swing  span  should  have  two  channels  200 


To  provide  for  emergency  operation  the     ft.  wide,  and  the  lift  span  should  provide 


span  IS  equipped  with  a  small  gasohne  en 
gine  connected  through  a  speed  reducer  to 
the  machinery,  so  that  in  case  of  failure 
of  electric  current  the  operator  will  be  able 
to  move  the  span  at  slow  speed  without  hav- 
ing to  seek  outside  assistance.    There  is  a 
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one  channel  250  ft.  wide,  with  a  vertical 
clearance  of  150  ft.  above  normal  high 
water. 

Bids  were  received  on  both  types  of  struc- 
ture, and  it  developed  that  the  lowest  bid 
for  the  bridge  with  lift  span  was  |70,000 
less  than  for  that  with  swing  span.  The 
lift  span  as  above  described  was  therefore 
adopted,  not  only  for  the  advantage  of  the 
lower  first  cost,  but  also  because,  judging 
from  experience  in  operating  bridges  of 
both  types,  there  will  be  continued  advan- 
tage in  lower  cost  of  operation  and  main- 
tenance. It  is  likewise  advantageous  for 
river  navigation,  in  that  it  provides  a  chan- 
nel 250  ft.  instead  of  200  ft.  wide,  not  ham- 
pered by  the  long  draw  protection  required 
for  the  swing  span.  As  the  main  channel  is 
close  to  the  Vancouver  shore,  the  draw  pro- 
tection, about  500  ft.  long,  would  have  been 
a  serious  detriment  to  the  dock  frontage^ 
adjacent  to  the  bridge. 
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Tbt  cMstructioB  of  the  bridge  is  the  re- 
Mlk  of  a  popular  inov«nent  originated  by 
IIm  iwnnri  ill  dabs  of  Vancouver  and  of 
Poftted.  An  attempt  was  made  to  have 
1km  ttracture  built  by  the  two  SUtes.  but 
wkm  this  was  not  successful  the  two  coun- 
tte  proridad  funds  by  issuing  general 
cooaty  boods,  after  an  election  voting  them 
Bimooatr.  Multnomah  County, 
Md  boada  for  11.250.000.  and 
^Conatr.  Washington,  for  $500,000. 
■traeta  covering  the  total  construc- 
tiea  «af«  ht  for  I2S0.000  less  than  the 

TIm  bridge  is  being  constructed  under  the 
diractioa  of  the  Columbia  River  Interstate 
Bridge  Commission,  comprising  the  bridge 
UMBiaiwiniiirs  of  Clarke  County,  Washing- 
taa,  aad  of  Mnltaomah  County,  Oregon, 
vftk  the  Governor  of  Oregon  acting  in 
naM  caMS.  The  consulting  engineers,  Har- 
rbi^fiiou,  Howard  4  Ash.  of  Kansas  City,  pre- 
paiad  eooiplate  detailed  plans  covering 
•varr  feature  of  the  structure  and  complete 
aad  definite  specifications  for  every  part. 
E.  E.  Howard,  one  of  the  consulting  engi- 
aecrs,  fomiabed  the  information  for  this 
aitidau  Bids  were  called  for  on  the  unit 
baaia,  aad  applied  to  the  approximate  quan- 
ttttaa  of  the  various  materials  as  given  in 
tto  apedflealkiaa.  In  order  to  secure  the 
;  pfftriMf  eoBipetition,  the  total  contract 
divided  into  twelve  units  and  into  such 
dirisions  as  seemed  naturally  applicable. 

The  contract  for  the  superstructure  of 
tbe  aiaia  Columbia  River  Bridge  was  let 
to  the  U.  S.  Steel  Products  Company.  The 
:  for  the  girder  spans  of  the  Slough 
is  fomiabed  by  the  Northwest  Steel 
ONBpaay,  of  Portland.  Ore.  The  erection 
aad  painting  will  be  done  by  Porter 
BtoUMiii,  caatractors,  of  Portland.  The 
aabetiueture  contract  went  to  the  Pacific 
Bridge  Company,  of  Portland.  The  con- 
floor  will  be  placed  and  the  pavement 
br  the  Warren  Construction  Company, 
I  of  Portland.  It  is  expected  that  the 
will  be  in  service  late  in  the  fall  of 
the  rear  1916. 


Complete  Railway  Aids  Construc- 
tion of  Welland  Ship  Canal 

A  DOUBLE-TRACK  railway,  built  with 
Btoae  ballast  and  60-lb.  rail,  has  been 
baiH  bjr  the  Canadian  Government  in  con- 
aacttaa  with  Uw  construction  of  the  Wel- 
hmi  Sh^  CaaaL  . 

TIm  lailwajr  eKteads  from  a  point  just 
aorth  of  the  towa  of  Thorold  to  Lake  On- 
tmha,  a  diafanre  of  acren  miles,  and  its  con- 
•tnMiioa  is  for  the  parpoee  of  handling 
excavated  material  from  the  canal  prism 
to  two  kmg  dumps  in  the  lake  forming  the 
Lake  Ontario  entrance  to  the  canal, 
for  the  baadling  of  crushed  stone  ex- 
from  the  site  of  the  flight  locks  in 
to  the  other  lock  sections  of  the 
to  be  Bsed  aa  aggregate  for  concrete. 
A  laiv*  craahfag  plant  haa  been  erected 
wHh.  a  capacity  of  4000  toaa  per  day,  and 
botti  thia  plant  and  the  railway  are  now  in 
active  operation. 
Since  it  is  expected  that  during  the  sum- 
B  all  contracts  are  under  way, 
I  wiB  be  a  train  every  five  minutes,  the 
eotlre  liae  has  been  equipped  with  a  block 
sigaal  ajratem. 

The  eonstmction   of  the   road  waa   in 
charge  ot  i.  F.  Pringle,  railway  engineer, 
the  direction  of  i.  L.  Weller,  engi- 
r-ia-eharge.  Welland  Ship.  Canal. 
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7000-Foot  Pipe  Line  Floated  to  Place  in  Lake 
Ontario  in  Long  Sections 

Lowered  and  Placed  from  Pile  Bucks  and  Connected  with  Special 
Submarine  Joints  by  a  Diver — ^Terminus  of  Line  in  Large  Timber  Crib 

By  N.  ADELBERT  BROWN 
Special  Assistant  Engineer,  Rochester,  N.  Y. 


A  SIXTY-SIX-INCH  steel  pipe  line  was 
recently  laid  in  the  bed  of  Lake  Ontario 
for  the  discharge  from  the  Rochester 
sewage-disposal  plant  by  floating  it  into 
place  in  long  sections,  filling  the  sections 
with  water,  lowering  them  from  pile  bucks 
and  connecting  them  with  a  special  sub- 
marine joint.  The  discharge  line  extends 
from  the  end  of  the  plant  to  the  shore  of 
Lake  Ontario,  a  distance  of  1900  ft.,  in 
open  trench.  From  this  point  the  pipe  is 
submerged  and  laid  in  a  dredged  trench, 
terminating  in  a  timber  crib  7000  ft.  from 
shore. 

The  straight  sections  of  the  pipe  are 
of  the  lock-bar  type,  66  in.  in  diameter, 
made  of  y2-in.  steel  plate  in  30-ft.  tapered 
sections.  The  pipe  for  the  land  section 
was  unloaded  on  the  site  of  the  work.  That 
for  the  lake  section  was  delivered  at  a 
yard  on  the  river,  2  miles  away.  A  shal- 
low beach  and  a  main-line  railroad  track 
made  the  launching  of  long  sections  of  pipe 
at  the  work  practically  impossible.  At  the 
yard  the  pipe  was  riveted  into  lengths  of 
120  and  160  ft.  The  shorter  lengths  were 
used  at  the  outer  end,  where  the  piles 
would  not  bear  the  heavier  loading,  and 
near  shore,  where  the  wave  action  would 
not  permit  dredging  long  trenches. 

Submarine  Joint  Simple  and  Flexible 

At  the  ends  of  these  pieces  submarine 
joints,  similar  to  those  used  on  the  intake 
pipe,  at  Erie,  Pa.,  were  placed.  The  joint 
consists  of  a  welded  angle  and  papered 
ring  riveted  to  one  end  of  the  pipe  to  form 
the  bell,  and  a  flat  ring  riveted  to  the  other 
end,  with  a  lead  gasket  and  a  loose  angle- 
ring  follower  to  form  the  spigot.  Bolts 
through  the  angle  rings  draw  the  gasket 
between  the  flat  ring  and  the  sides  and 
hub  of  the  bell.  This  gives  a  tight  and 
slightly  flexible  joint.  A  slip  joint  to  take 
up  expansion  was  provided  where  the  land 
and  lake  sections  of  the  line  join. 


The  line  ends  in  a  three-way  tee,  having 
one  66-in.  and  two  38-in.  outlets.  This  tee 
is  placed  in  a  crib  to  protect  it  from  an- 
chors and  raise  the  discharge  above  the 
bottom  of  the  lake.  The  crib  is  46  ft. 
square  and  24  ft.  high.  It  is  built  of  12 
X  12-in.  timbers,  and  divided  into  twenty- 
five  pockets.  These  were  filled  with  stone, 
except  where  occupied  by  the  pipe,  and  the 
crib  was  surrounded  with  riprap.  The  sills 
of  the  crib  are  4  ft.  below  the  bottom  of 
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^'' Lead  Pipe 
JOINT   EASY   TO   CONNECT    UNDER   WATER 

the  lake  and  the  top  is  26  ft.  below  low 
water. 

Hydraulic  Dredge  Digs  Trench 

An  8-ft.  trench  was  excavated  by  a  hy- 
draulic dredge  to  allow  21/2  ft.  of  cover 
over  the  pipe.  No  attempt  was  made  to 
excavate  holes  for  the  joints,  as  it  was 
found  to  be  more  satisfactory  to  do  this 
with  a  jet  as  the  pipe  was  laid.  In  the 
excavation  it  was  found  that  the  fine  sand- 
would  stand  on  a  1:1  slope.  Where  clay 
was  mixed  with  the  sand  the  slope  was 
4:1. 

Work  started  at  the  crib  and  progressed 
toward  shore.  After  the  excavation  was 
made  the  location  of  the  crib  was  marked 
on  three  sides  with  piles.  The  crib  was 
towed  to  position  and  suspended  by  cables 
from  two  derrick  scows,  and  the  pockets 
were  filled  with  stone.  It  was  then  grad- 
ually lowered  to  place. 

To  lay  a  section  of  pipe  a  buck  of  four 
piles  was  driven  at  each  end  of  the  section. 
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STONE-FILLED  CRIB  PROTECTS  END  OF  DISCHARGE  FROM  DISPOSAL  PLANT 


These  piles  were  built  up  of  three  5  x  12-in. 
timbers,  were  driven  10  or  12  ft.  in  the 
ground  and  extended  10  ft.  above  water. 
They  were  driven  on  14-ft.  centers  and  the 
tops  were  drawn  to  10-ft.  caps  to  give  stiff- 
ness. They  were  capped  across  the  pipe 
line  with  round  timbers,  and  the  two  bents 
were  tied  together  along  the  line  with  2  x 
8-in.  plank,  on  which  other  plank  were  laid 
to  form  a  working  platform.  On  the  caps 
another  round  timber  was  set,  parallel  with 
and  over  the  line  of  the  pipe.  A  set  of 
Manila  rope  falls  was  hung  from  the  upper 
cap  on  a  U-bolt.  When  the  rigging  was 
in  place  a  pipe  section,  which  had  been 
bulkheaded  and  launched  at  the  yard,  was 
towed  to  position  between  the  piles,  and 
cables  were  placed  around  each  end  of  it 
and  shackled  to  the  lower  block  of  the  falls. 
Valves  in  the  bulkheads  were  then  opened 
and  the  pipe  was  filled  with  water,  after 
which  the  tackles  were  slacked  off  by  hand 
and  the  pipe  was  lowered  to  place.  When 
near  grade  a  diver  descended,  removed  the 
bulkheads  and  directed  the  work  from  be- 
low. A  line  from  the  middle  of  the  pipe 
extending  to  the  forward  pile  buck,  was 
held  taut  as  the  pipe  descended,  swinging 
the  pipe  endways  away  from  the  bell  already 
on  the  bottom.  When  at  grade  this  line 
was  slacked  and  the  spigot  slipped  into  the 
bell.  The  bolts  were  entered  by  the  diver, 
but  the  nuts  were  drawn  up  by  men  at  the 
surface  with  a  tackle  attached  to  a  ratchet 
wrench. 


To  permit  the  removal  of  all  tackle  before 
backfilling,  a  cable  was  passed  under  the 
free  end  of  each  section  of  pipe  and  drawn 
up  to  the  caps  with  eyebolts.  After  the 
backfill  had  settled  these  cables  were  re- 
moved and  the  piles  pulled. 

The  work  was  done  by  the  T.  A.  Gilles- 
pie Company  and  completed  in  fourteen 
months.  The  contract  price,  which  in- 
cluded furnishing  and  laying  both  the  land 
and  lake  sections,  was  $250,000. 


Panama  Canal  Toll  Earnings  reached 
the  $4,000,000  mark  Sunday,  June  6.  The 
earnings  during  May  were  $547,054.60. 


r    Compares  Losses  in  Concrete 
and  Mortar  Lined  Canals 

Reclamation  Engineer  Concludes  from  Experimenti 

That  Concrete  Made  with  Clean  Sand  and 

Gravel  It  Superior  to  Mortar 

WATER  LOSSES  in  concrete  and  mor- 
tar lined  canals  have  been  observed 
for  some  time  by  H.  D.  Newell,  project 
manager  of  the  Umatilla  reclamation 
project  in  Oregon.  In  the  June  "Reclama- 
tion Record"  he  gives  the  following  data, 
which  include  losses  due  to  seepage  and 
evaporation : 

In  1910  a  section  of  canal  about  1000  ft. 
long,  located  in  a  sandy  fill,  was  lined  with 
a  1-in.  thickness  of  mortar  composed  of  1 
part  of  cement  to  4  parts  of  sand.  This 
section  has  a  bottom  width  of  3  ft.,  a  depth 
of  2  ft.,  and  IVzil  side  slopes.  Dams 
were  placed  at  either  end,  and  observations 
indicated  a  loss  of  0.2  ft.  vertically  in 
twenty-four  hours.  The  lining  passed 
through  several  winters  without  injurious 
effects  from  frost. 

In  1911  another  canal  was  lined  with  a 
IVi-in.  thickness  of  1 :4  mortar.  This  sec- 
tion has  a  bottom  width  of  4  ft.,  a  depth 
of  4  ft.,  and  1^:1  side  slopes.  The  lining 
was  somewhat  damaged  by  frost.  Obser- 
vations made  the  following  summer  indi- 
cated that  the  losses  on  the  2.2-mile  length 
of  canal  were  less  than  the  probable  error 
of  the  measuring  instruments. 

In  1913  a  section  of  small  lined  canal  was 
constructed  in  a  sandy  formation  for  ex- 
perimental purposes.  It  was  divided  into 
seven  sections,  each  8  ft.  long  in  the  clear, 
by  concrete  walls  4  in.  thick.  When  these 
basins  were  first  filled  with  water  the 
seepage  losses  were  quite  large.  After  one 
or  two  preliminary  wettings  all  the  basins 
were  filled,  and  observations  continued  for 
fifteen  days.  The  results  are  shown  graph- 
ically in  the  accompanying  diagram. 

Reduced  Rate  of  Loss  as  Depth  of  Water 
Decreases 

A  noteworthy  point  indicated  by  the  dia- 
gram is  the  reduced  rate  of  loss  as  the 
depth  of  water  decreased,  as  indicated  by 
the  slope  of  the  lines.  This  tendency  is  less 
marked  for  sections  5,  6  and  7,  which  prob- 
ably indicates  that  these  losses  are  princi- 
pally the  results  of  evaporation,  which  is 
independent  of  the  depth,  as  is  further 
shown  by  the  records  of  evaporation  from 
the  Cold  Springs  reservoir  on  this  project. 
The  latter  showed  a  loss  by  evaporation  of 
about  0.03  ft.  in  twenty-four  hours,  and  it 
is  probable  that  the  loss  from  the  canal 
section  was  greater  than  this,  as  it  was  lo- 
cated on  the  south  slope  of  a  sand  pit. 
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Inverted  Bridge  Which  Should  Have 
Failed  Carries  Heavy  Load 

THE  BRIDGE  of  46- ft.  clear  span,  shown 
in  the  *ccomp»n,ving  photograph,  has 
npporUd  three  16-ton  dinkies  at  one  time. 
ia  ipit*  of  predictions  that  it  would  collapse 
«lMa  ttw  kadad.  The  rails  forming  its 
twiHiiwaJMi  menbers  are  practically  un- 
supported lateralb'  from  end  to  end.  If 
the  sticks  forming  the  'tension  members" 
««r*  free  to  deflect,  as  a  line  of  pin-con- 
Mctcd  eye-bars  would  be,  a  concentrated 
tff^  of  6  tons  on  the  middle  of  the  bridge 
woold  crumple  both  rails. 

TTie  two  logs,  depending  on  their  sound- 
nan,  would  support  a  concentrated  load  of 
10  to  16  tons  at  the  center  of  the  .span  with- 
out breaking.  They  undoubtedly  deserve 
fuO  credit  for  the  fact  that  the  bridge  did 
not  collapse,  although  they  are  said  to  be 


Prolonged  Stress  and  Corrosion 
Crack  Copper  Alloys 

Tests  by  Ernst  Jonson  Indicate  That  20,000  Pounds 

per  Square  Inch  Is  Practical  Ultimate  Strength 

for  This  Group  of  Materials 

LONG-TIME  tension  tests  of  copper  al- 
loys, exposed  to  ammonia  for  the  pur- 
pose of  providing  conditions  of  accelerated 
corrosion,  have  disclosed  the  fact  that 
cracks  are  liable  to  occur  when  the  stress 
exceeds  20,000  lb.  per  square  inch.  This  is 
the  conclusion  reached  by  Ernst  Jonson,  en- 
gineer-inspector in  charge  of  the  testing 
laboratory  of  the  New  York  Board  of  Water 
Supply,  in  a  paper,  "Fatigue  of  Copper  Al- 
loys," presented  before  the  American  So- 
ciety for  Testing  Materials  at  its  annual 
meeting  in  Atlantic  City,  N.  J.,  June  22-26. 
Mr.  Jonson  discussed  the  same  subject  in 


THIS    BRIDGE    IS    SAID    TO    HAVE    SUPPORTED    TWO    15-TON    DINKIES 


old  white  pine  "glance  booms,"  or  floating 
foidars.  that  have  been  water  soaked  for 
jrMn  aiwl  later  thoroughly  dried  out. 

If  tlM  taik  had  been  put  underneath,  as 
could  have  been  done  by  raising  the  grade 
of  tto  track,  thus  inverting  the  structure, 
tiMgr  would  easily  have  supported  a  concen- 
trated load  at  the  center  of  the  span  more 
than  equal  to  the  three  16-ton  dinkies,  and 
that  without  putting  the  logs  in  any  dan- 
ger from  compression. 


BDUcmc  Road  Transportation  Cost  in 
Kaoaas  by  only  2  cents  per  ton-mile,  accord- 
iag  to  the  State  highway  commission  in  its 
lataat  biennial  report,  would  mean  a  saving 
to  the  c<msumer  or  an  increase  to  the 
fanaar  of  nearly  11,600,000  per  year.  The 
eaat  of  tnnaportation  by  water  is  about  V* 
cant  and  by  rail  about  4  ^6  cent  per  ton-mile. 
On  a  well-improved  public  highway  the  cost 
of  hauling  ia  from  6  to  12  cents  per  ton- 
mile,  and  on  an  ordinary  road  from  20  to 
50  cants  per  ton-mile.  The  average  cost  of 
hauling  farm  products  in  the  United  States 
is  2S  cants  per  ton-mile.  A  careful  inves- 
tigation in  Kansas  has  shown  that  the 
waiftat  of  the  avarace  kiad  of  farm  products 
ia  2960  lb.,  the  average  length  of  haul  to 
market  is  6.6  miles,  the  average  time  re- 
quired to  make  a  round  trip  is  4.5  hours, 
and  tha  average  coat  of  hiring  a  driver 
and  a  two-horse  team  and  wagon  for  a  10- 
bour  day  ia  f3.60.  This  gives  an  average 
of  21.6  cents  per  ton-mile,  or  about  thirty 
times  as  much  as  by  rail. 


an  article,  "The  Cracking  of  Drawn  Brass," 
in  the  Engineering  Record  of  April  11, 
1914,  page  415. 

From  the  results  of  his  investigations, 
Mr.  Jonson  concluded  that  the  ordinary  ulti- 
mate strength  of  brass  is  developed  only 
when  the  metal  is  broken  so  quickly  that 
cracks  do  not  have  time  to  develop,  and  that 
when  a  stress  exceeding  the  yield  point  is 
applied  for  a  considerable  time  the  metal 
will  fail  by  cracking.  The  working  hy- 
pothesis formed  for  the  purpose  of  co-ordi- 
nating these  facts  and  to  guide  further  in- 
vestigations is  as  follows: 

Corrosion  Weakens  Flaws 

In  copper  alloys  there  are  microscopic 
flaws.  When  the  tensile  stress  approaches 
the  yield  point  these  flaws  are  opened  suffi- 
ciently to  admit  corrosion.  This  corrosion 
weakens  the  edges  of  the  flaws  and  causes 
them  to  increase  under  the  continued  action 
of  the  stress,  and  thus  a  continuous  crack 
is  formed  which  gradually  increases  in 
depth.  When  the  crack  has  so  reduced  the 
cross-section  that  the  stress  on  the  remain- 
ing solid  portion  exceeds  the  ultimate 
strength,  the  rod  breaks. 

In  order  to  determine  more  definitely  the 
magnitude  of  the  stress  at  which  cracking 
begins  another  series  of  tests  has  been 
started.  Each  test  was  made  as  follows :  A 
tension  test  specimen  of  1  in.  diameter 
and  8  in.  length,  with  a  reduced  diameter 
of  0.8  in.  and  6-in.  gage  length,  was  placed 
in  the  testing  machine.  A  sheet  steel  cup 
with  a  1-in.  hole  in  its  bottom  was  put  on 


top  of  the  lower  grip  so  that  the  end  of  the 
test  specimen  passed  through  it,  and  the  cup 
was  filled  with  strong  ammonia.  Some  ab- 
sorbent cotton  was  tied  to  the  test  specimen 
so  as  to  keep  it  wet  by  capillarity,  and  the 
cup  and  test  specimen  were  covered  by  a 
conical  paper  hood  so  as  to  confine  the  am- 
monia fumes.  A  stress  of  10,000  to  17,000 
lb.  per  square  inch,  increased  by  increments 
of  about  3000  lb.  per  square  inch  at  inter- 
vals of  a  day  or  more,  was  applied  to  the 
test  specimen.  Under  the  higher  stresses 
the  test  specimen  continued  to  stretch  for  a 
considerable  length  of  time,  and  in  such 
cases  this  time  was  added  to  the  interval  be- 
tween the  additions  of  load. 

The  test  specimen  was  examined  before 
each  increment  of  load  was  applied.  When 
the  first  crack  was  seen  the  test  was  con- 
cluded, because  experience  has  shown  that  a 
crack  once  started  will  increase  in  extent 
until  the  test  specimen  fails,  even  if  the  load 
is  not  increased.  The  cracks  were  similar 
to  season  cracks ;  the  largest  was  generally 
found  where  the  test  specimen  emerged 
from  the  liquid.  In  some  cases  this  crack 
was  the  only  one  present;  in  others  there 
were  quite  a  number  of  cracks  distributed 
over  the  length  of  the  test  specimen. 

In  order  to  discover  what  alloys  are  sub- 
ject to  failure  by  cracking  all  the  usual  cop- 
per alloys  will  be  tested. 

The  stresses  at  cracking  are  as  follows : 


Stresses   of  Copper   Alloys   at   Cracking 

Stress  at 

cracking. 

Kind  of  metal  lb.  per  sq.  in. 

No.  1.  Manganese  bronze,  plain  extruded. .     27,000 

No.  2.   Manganese  bronze,  plain  extruded. .     23,000 

No.  3.   Manganese  bronze,  plain  extruded. .     23,000 

No.  4.  Naval  brass,  plain  extruded 20,000 

No.  5.  Muntz  metal,  plain  extruded 23,000 

No.  6.  Gun  metal,  cast  88  Cu,  10  Sn,  2  Zn. .     23,000 


It  appears  that  the  stress  at  which  crack- 
ing occurs  bears  some  relation  to  the  elastic 
limit,  but  this  relation  has  not  yet  been 
definitely  established.  Present  results  indi- 
cate that  the  metal  is  liable  to  cracking 
when  the  stress  exceeds  the  elastic  limit  by 
5000  lb.  per  square  inch. 

Effect  of  Red  Lead 

Four  specimens  of  manganese  bronze 
have  been  under  excessive  stress  for  many 
months  but  have  been  protected  from  cor- 
rosion. These  specimens  have  not  cracked. 
Some  manganese-bronze  studs  which  were 
found  cracked  in  valves  in  the  Catskill 
Aqueduct  were  made  up  with  red  lead.  One 
test  bolt,  therefore,  was  embedded  in  red- 
lead  paste  and  drawn  up  to  a  stress  in  ex- 
cess of  the  initial  yield  point.  In  the  part 
of  the  bolt  where  the  red  lead  remained 
liquid  the  surface  of  the  metal  was  stained 
and  cracks  appeared. 

Two  specimens  of  plain-extruded  man- 
ganese bronze  were  corroded,  one  in  am- 
monia, the  other  in  a  mixture  of  ferric 
chloride  and  hydrochloric  acid,  and  then 
broken  in  the  testing  machine.  The  speci- 
mens gave  ultimate  strengths  of  65,300  and 
60,000  lb.  per  square  inch,  and  elongations 
of  43  and  42  per  cent  respectively.  These 
results,  which  are  quite  normal,  indicate 
that  corrosion  does  not  generally  injure 
brass  when  it  is  not  under  stress  while  be- 
ing corroded. 

The  results  thus  far  obtained  may  be 
summed  up  as  follows: 

1.  Prolonged  excessive  stress  does  not  in- 
jure the  metal  when  it  is  protected  from 
corrosion  while  under  stress. 


July  3,  1915 


ENGINEERING    RECORD 


23 


2.  Corrosion  does  not  generally  injure 
the  metal  when  not  accompanied  by  exces- 
sive stress. 

3.  Corrosion  accompanied  by  prolonged 
stress  less  than  20,000  lb.  per  square  inch 
does  not  generally  injure  the  metal. 

4.  Corrosion  by  ammonia  accompanied  by 
a  prolonged  stress  of  20,000  lb.  per  square 
inch  or  more  causes  cracking  similar  to  sea- 
son cracking. 

5.  The  foregoing  results  apply  to  man- 
ganese bronze,  naval  brass,  Muntz  metal 
and  gun  metal. 

6.  No  copper  alloy  has  as  yet  been  found 
to  which  these  results  do  not  apply.  It  is 
possible,  however,  that  such  exceptions  ex- 
ist, either  on  account  of  higher  elastic  limit 
or  greater  resistance  to  corrosion. 

Conclusion 

Practical  experience  with  season  cracking 
indicates  that  ammonia  is  not  the  only  cor- 
rosive agent  which  causes  cracking  in  over- 
stressed  copper  alloys,  but  that  the 
corrosion  which  results  from  the  common 
conditions  of  exposure  also  produces  crack- 
ing. Ammonia,  therefore,  may  be  regarded 
as  a  representative  corrosive  agent,  al- 
though it  attacks  these  alloys  more  quickly 
than  the  average  exposure.  The  test  with 
ammonia  may  be  regarded  as  an  accelerated 
test  which  in  a  few  hours  produces  results 
which  ordinarily  would  require  days,  weeks 
or  months  to  develop,  but  which  do  not 
differ  in  kind  from  the  results  of  the  more 


common  forms  of  exposure.  Since  all  cop- 
per alloys  in  practical  use  are  exposed  to 
various  corrosive  agents  it  is  probable  that 
sooner  or  later  all  metal  in  use  will  be  af- 
fected by  corrosion,  just  as  much  as  the  test 
specimens  in  the  tests  here  reported. 
Therefore,  it  follows  that  the  results  ob- 
tained from  these  tests  may  be  expected 
wherever  copper  alloys  are  permanently 
stressed  over  20,000  lb.  per  square  inch. 

It  seems,  therefore,  that  we  are  justified 
in  drawing  the  conclusion  that  forgible 
brass  and  gun  metal,  and  probably  copper 
alloys  in  general,  should  never  be  stressed 
in  practice  to  20,000  lb.  per  square  inch.  In 
other  words,  20,000  lb.  per  square  inch 
should  be  regarded  as  the  practical  ultimate 
strength  of  this  group  of  materials.  The 
working  stress  should  therefore  be  taken  as 
a  safe  fraction  of  this  stress,  say  5000  lb. 
per  square  inch. 

An  important  corollary  of  this  conclusion 
is  that  the  process  of  manufacturing  rods 
of  copper  alloys  must  be  so  planned  that  no 
appreciable  initial  tensile  stress  is  left  in 
the  surface  of  the  rod,  and  that  the  proper 
inspection  of  drawn  rods  must  include 
strain  measurements.  Another  important 
corollary  is  that  copper  alloys  cannot  be  de- 
pended on  where  the  stress  is  indeter- 
minate, for  in  such  cases  it  may  or  may  not 
exceed  the  safe  stress.  These  alloys,  there- 
fore, should  not  be  used  for  important  bolts 
when  there  is  the  least  occasion  for  drawing 
them  up  very  tight. 


of  the  subject  at  the  present  time  it  U 
rather  difficult  to  state  how  a  horizontal- 
flow,  activated-sludge  tank  should  be  de- 
signed: Experiments  must  be  made  and 
data  collected  upon  the  necessary  oxidation 
and  sedimentation  periods,  possible  decrees 
of  purification,  quantity  of  air  needed  and 
length  of  time  it  will  take  the  activated 
sludge  to  go  back  to  its  ordinary  condition 
after  aeration  is  discontinued. 

It  may  be  possible  to  design  a  horizontal, 
continuous-flow,  activated-sludge  tank  ac- 
cording to  the  accompanying  sketch.  If  it 
is  impossible  to  design  the  tank  with  the 
sedimentation  compartment  having  a  bot- 
tom steep  enough  to  cause  the  sludge  de- 
posits to  .settle  back  into  the  oxidation 
chamber,  then  power-driven  squeegees,  end- 
less chain-scrapers  or  false  floor  plates 
made  to  tip-tilt,  perhaps  would  answer  the 
purpose.  In  such  a  tank  care  should  be 
taken  to  provide  weirs  or  baffles  to  insure 
an  even  distribution  of  the  inflowing  sew- 
age across  the  width  of  the  tank. 

GUSTAV  J.   Requardt, 
Acting  Division  Engineer,  Baltimore  Sew- 
erage Commission. 

Baltimore. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Military  Preparedness  an  Insurance 
for  Peace 

Sir: — I  want  to  express  my  appreciation 
of  the  inclusion  in  the  Engineering  Record 
of  June  19,  page  768,  of  General  Wood's 
article  on  "Military  Preparedness  an  Insur- 
ance for  Peace." 

I  do  not  know  why  any  engineering  jour- 
nal should  not  point  out  just  this  kind  of 
thing.  It  seems  to  me  quite  appropriate 
that  the  Engineering  Record  should  give 
space  to  General  Wood's  excellent  remarks 
on  the  hopelessness  of  unpreparedness.  As 
engineers,  we  have  a  duty  to  perform  in 
educating  the  public  up  to  the  fact  that  war 
is  an  engineering  business,  and  that  engi- 
neers are  a  very  large  factor  in  war,  and 
that  we  cannot  hope  to  have  successful  war 
without  preparation. 

I  congratulate  you  on  the  spirit  of  the 
Record,  which  can  take  up  patriotic  ques- 
tions of  this  kind. 

John  W.  Alvord. 

Chicago. 

Activated  Sludge  and  the  Baltimore 
Sewage  Experiments 
Sir: — In  operating  the  converted  Imhoff 
tanks  at  Baltimore  sewage  treatment 
plant  for  the  activated  sludge  experiments 
on  a  continuous  flow  basis  there  is  danger 
of  short  circuiting,  that  is,  that  particles 
of  raw  sewage,  due  to  the  air  agitation, 
will  reach  the  outlet  before  the  proper  time 
of  oxidation  and  reduce  the  degree  of  puri- 
fication desired  in  the  effluent.  Indeed, 
short  circuiting  may  prevail  to  such  an  ex- 


tent as  to  defeat  the  whole  object  of  the 
experiments.  Both  Mr.  Schoonmaker  and 
myself  had  this  in  mind  two  months  ago. 
It  seems  to  me  that  a  proper  oxidation 
period  will  more  nearly  obtain  when  the 
flow  of  sewage  through  the  oxidation  and 
agitation  chamber  is  perpendicular  to  the 
direction  of  the  agitating  air  bubbles.  In 
our  experiments  as  laid  out  to  fit  the  ex- 
isting tanks  the  sewage  flow  is  parallel  to 
the  direction  of  the  air  bubbles,  that  is, 
directly  upward.  I  have  noticed  in  our 
laboratory  bottle  experiments,  where  the 
air  is  admitted  through  a  tube  at  the  bot- 
tom of  the  bottles,  that  the  liquid  is  dis- 
placed much  more  in  a  vertical  than  in  a 
horizontal  direction,  or  that  the  cycle  of 
any  particle  of  liquid  has  the  shape  of  an 
oval  or  ellipse  with  its  major  axis  verticaL 
This  would  seem  to  show  that  in  a  tank 
designed  for  horizontal  flow  all  particles  of 
sewage  have  a  better  chance  of  remaining 
in  the  oxidation  chamber  for  the  proper 
period  than  in  a  tank  designed  for  vertical 

''owing  to  the  lack  of  definite  knowledge 


Outitt 


Air  Admission  System 


SKETCH   OF  TANK  WHERE  FLOW   IS  PERPEN- 
DICULAR TO  COURSE  OF  AIR 


Technical    Literature   Classification 

Sir: — The  Joint  Committee  on  Classifi- 
cation of  Technical  Literature,  29  West 
Thirty-ninth  Street,  New  York  City,  is  ex- 
tremely desirous  of  obtaining  the  assistance 
of  your  readers  in  making  a  collection  of 
classifications  of  applied  science  which  have 
been  developed  independently  in  the  oflRces 
of  manufacturing  plants  or  engineering 
firms,  especially  those  which  exist  in  manu- 
.script  form,  and  have  been  used  for  filing 
or  indexing  data. 

The  committee  would  especially  like  to 
have  copies  of  any  extensions  of  present 
systems  to  cover  any  special  industry  or 
branch  of  engineering  not  now  fully  cov- 
ered by  the  published  classifications. 
W.  P.  Cutter, 

New  York  City.  Secretary. 


Examinations  Held   After  Positions 
Are  Temporarily  Filled 

Sir  :  On  page  753  of  your  issue  of  June 
12  appears  a  letter  from  W.  R.  Robinson, 
secretary,  Illinois  State  Civil  Service  Com- 
mission, animadverting  an  article  on  page 
695  of  your  issue  of  May  29. 

Mr.  Robinson  says  "the  bars  are  not  'let 
down  for  three  of  the  positions,'  as  stated." 
He  says  further  that  the  examination  for 
these  three  positions  "does  not  include  a 
written  test  on  technical  matters."  It  con- 
sists of  an  inquiry  into  education,  training, 
experience,  personality  and  reputation,  sup- 
plemented by  an  oral  interview  "which  will 
afford  an  opportunity  to  judge  the  person- 
ality of  the  applicant." 

May  I  inquire  through  your  columns  if  it 
Is  not  a  fact  that  the  three  positions  to  be 
filled  under  this  proposed  examination  are 
already  held  by  "temporary"  employees  ? 
Robert  Isham  Randolph. 

Chicago. 

[A  copy  of  Mr.  Randolph's  letter  was  sent 
to  the  Illinois  Civil  Service  Commission.  In 
reply  W.  R.  Robinson,  secretary,  states  that 
with  the  exception  of  assistant  chief  utili- 
ties engineer,  all  of  the  positions  under  the 
Public  Utilities  Commission  are  now  filled 
temporarily,  pending  the  results  of  the  ex- 
aminations which  have  recently  been  an- 
nounced.—EDITOR.] 
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HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Otk*r  aHieka  in  (Am  t»«ii«  of  intert^t  to  eontraeton  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[ComtribHiiona  to  this  $eetion  are  solic- 
ited, mnd  if  found  ai-ailable  trtU  be  paid 
for.  Tke^  must  be  SHORT,  and  should  be 
metompamitd,  if  poatible,  by  photographs 
or  «lre(r Am.— Editor.] 


"Dirt  Buckcr"  Used   in   Idaho   for 
Making  Fills  Over  Marshy  Ground 

FOR  MAKING  fills  across  marshy 
ground  in  connection  with  Idaho  State 
nwd  work,  the  device  shown  in  the  ac- 
eanpanyinv  photograph,  called  a  "dirt 
botkHr,"  is  used.  It  consists  of  an  ordinary 
Fnmo  scrmper  fitted  to  the  forward  end  of 
a  frame  supported  on  two  wheels  in  the 
nur,  similar   to   that   of   a   "hay   bucker" 


Unusual  Rigging  Used  to  Set  Heavy 
Turbine  Parts  in  Close  Quarters 

By  F.  M.  BIERSACH 
Erection    Superintendent,  AUis  -  Chalmers    Manu- 
facturing Company 

IT  was  necessary  to  lower  four  half-ring 
castings,  each  half  of  one  ring  weighing 
7  tons,  and  each  half  of  the  other,  91/4  tons, 
through  an  opening  of  less  diameter  than 
the  rings  in  erecting  the  turbines  for  the 
Coon  Rapids  power  plant  of  the  Northern 
Mississippi  River  Power  Company.  The 
two  halves  of  the  base  ring  were  each  low- 
ered to  the  top  of  the  draft  tube,  or  foun- 
dation, in  three  slings  which  hung  them 
at  an  angle  with  the  horizontal,  allowing 


WITH  THIS  TOOL  TEAM  WORKS  ON  SOLID  FILL  TO  SPREAD  SPOIL  IN  SWAMP 


■oeh  as  used  on  western  ranches  for  mov- 
htg  hay  from  the  field  to  a  stacker.  The 
material  is  pushed  ahead  of  the  team  by 
the  frame  in  making  fills  across  wet, 
marshy  places  too  soft  to  hold  up  the  horses. 
The  dirt  is  first  dumped  at  the  end  of  the 
fill  and  the  "backer"  is  simply  used  for 
poshing  it  ahead,  taking  the  place  of  dump 
men.  According  to  Edward  S.  Smith, 
Idaho  State  highway  engineer,  it  has  proved 
rtry  effective  and  economical. 


them  to  pass  through  the  hole  in  the  station 
floor  which  formed  the  generator  founda- 
tion. Chain  blocks  were  inserted  in  the 
longest  sling  to  level  up  the  casting  after  it 
had  passed  through  this  hole.  The  slings 
were  kept  from  slipping  by  lugs  on  the 
castings. 
The  bottom  ring  was  assembled,  aligned 


CHAIN  BLOCK  HITCH  ON  HALF  OF  RING 

Hin^  was  assembled,  bolted  together  and  raised  to 
position  with  four  lifting  hooks. 

and  leveled  on  jacks,  and  grouted  into  the 
top  of  the  draft  tube.  The  top  ring  was 
then  lowered  in  the  same  way  and  assem- 
bled on  blocking  on  the  bottom  ring.  Four 
lifting  hooks,  shown  in  the  sketch,  were 
then  slipped  under  the  assembled  ring  and 
used  to  lift  it  into  the  recess  left  for  it  in 
the  generator  foundation  above.  Here  it 
was  blocked  up  while  the  distance  bolts, 
spacing  it  from  the  base  casting,  were 
screwed  into  nuts  grouted  in  with  the  lower 
casting.  The  upper  ring  was  then  lowered 
onto  these  bolts,  which  held  it  to  proper 
elevation.  The  adjustment  for  line  was 
made  with  four  jacks  set  between  the  out- 
side of  the  ring  and  the  concrete,  and  the 
ring  was  grouted  in. 

The  first  of  the  five  turbines  was  ready 


Frame   Enables   Slanting   Holes    to 
Be  Bored  Under  Water 

A  TIMBER  frame,  hung  at  correct  line 
and  grade  from  two  guide-planks,  was 
used  to  bore  slanting  holes  in  the  piles 
under  water  for  anchor  rods  on  the  Munici- 
pal Pier  at  Chicago.  This  pier  was  described 
on  page  778  of  the  Engineering  Record  for 
Jane  19,  1915.  The  augers  used  were 
driven  with  compressed  air.  Operators  are 
shown  in  the  photograph  standing  on  the 
frame  to  bore  the  holes,  but  this  was  not  al- 
ways done  in  rough  weather.  Above  the 
guide  blocks  the  long  auger  shanks  are 
fitted  with  a  universal  joint,  so  that  men 
could  stand  on  m  oscillating  raft  and  keep 
the  machines  going  even  when  the  waves 
were  quite  high.  The  rods  were  inserted 
bjr  men  in  rubber  suits  standing  on  a  sub- 
merged raft.  This  was  easy  because  of 
the  accurate  boring  possible  with  the  frame. 


FRAME  LINE.S  SLANTING  AUGER  HOLES  BORED  WITH  UNIVERSAL  JOINT  DRIVE 
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DISTANCE  BOLTS  SPACE  TOP-PIT  RING  FROM  RING  IN  DRAFT  TUBE 


each  loop  below  the  coupling  to  protect  the 
cable  from  the  sharp  edges  of  the  boltholes 
and  equalize  strains  on  the  coupling,  and 
the  loops  above  the  coupling  equalized  over 
the  crane  hook.  This  was  done  very  care- 
fully, and  would  have  been  impossible  if 
four  separate  slings  had  been  used.  It  en- 
abled the  runner  to  be  suspended  absolutely 
level. 

This  erection  was  carried  out  by  the 
writer  for  the  Allis-Chalmers  Manufactur- 
ing Company. 


SLING  OF  SINGLE  LENGTH  OF  WIRE  ROPE 
HOISTED  38-TON  RUNNER 

for  installing  the  38-ton  solid  cast-iron  run- 
ner before  the  eye-bolt  which  was  to  be 
screwed  into  the  shaft  of  each  runner  in 
turn  to  raise  it  had  arrived  on  the  job.  The 
runner  was  successfully  hoisted,  however, 
by  the  flanged  coupling  at  the  top  of  the 
shaft.  This  coupling  had  eight  bolt  holes, 
through  which  a  single  length  of  %-in.  steel 
cable  was  rove  and  clamped  as  indicated  in 
the  sketch.     Wood  blocks  were  inserted  in 


Subway  Undercrossing  Walls   Con- 
creted from  the  Top  Down 

THICK  concrete  supporting  walls  are 
being  placed  from  the  top  down  in  con- 
structing the  crossing  of  the  Canal  Street 
subway  under  the  recently  completed  Center 
Street  loop  in  New  York  City. 

The  weight  of  the  Center  Street  subway 
is  carried  on  rows  of  closely  spaced  metal 
pipe  piles  filled  with  concrete.  These  piles 
were  spaced  so  as  to  clear  the  tracks  and 
passageways  of  the  new  subway  and  to  be 


TOP  SECTION  OF  MIDDLE  WALL  UNDER  CANAL    STREET  SUBWAY  ^"^^"^^f  "ff^"^'"'^ 
EXPOSED  AT  RIGHT  WERE  LATER  INCLOSED  IN    CONCRETE  OF  SIDE  WALL 


entirely  enclosed  in  walls  of  this  latter 
work  when  completed.  They  were  driven 
at  the  time  the  Center  Street  subway  was 
built  with  the  present  Canal  Street  construc- 
tion in  view.  The  process  of  building  the 
walls  of  this  new  subway  not  only  gave 
additional  weight  to  be  supported  but  also 
destroyed  partially  the  carrying  value  of 
the  piles  by  exposing  them  and  destroying 
skin  friction  and  lateral  support.  It  was 
necessary,  therefore,  to  construct  these  walls 
in  such  a  way  as  practically  to  underpin  the 
overhead  Center  Street  subway  during  the 
process. 

The  new  subway  passing  below  the  pres- 
ent sul)ways  on  Lafayette  and  Center 
Streets  will  connect  the  express  tracks  of 
the  new  Brooklyn  rapid  transit  subway  on 
Broadway  with  the  Manhattan  bridge.  The 
contract  is  known  as  section  2  of  route  20. 
As  may  be  seen  from  the  drawing  on 
page  26  the  Canal  Street  subway  at 
this  point  consists  of  two  tubes  for  ex- 
press tracks  and  two  footways,  the  latter 
connecting  the  stations  of  the  three  sub- 
ways. The  floor  system  of  the  Center 
Street  subway  is  designed  to  span  the  two 
passageways  and  the  two  tubes  and  is  sup- 
ported by  five  concrete-encased  transverse 
box  girders.  These  were  underpinned  at 
the  time  they  were  built  with  two  rows  of 
piles  each.  These  piles  reach  well  below 
the  subgrade  of  the  new  cut. 

Construction  Methods 

The  construction  method  of  the  new  work 
was  to  drive  headings  immediately  under 
the  floor  of  the  present  subway,  exposing 
the  girder  capping  the  piles  and  about  6 
ft.  of  the  piles  themselves.  Forms  were  set 
up  reaching  above  the  spring  of  the  arch 
and  were  poured  from  this  shoulder.  At 
first  in  a  portion  of  this  work  the  piles  and 
cap  were  exposed  for  a  considerable  dis- 
tance for  the  purpose  of  examination,  and 
the  walls  were  concreted  in  20-ft.  lengths. 
In  the  remaining  portion  of  the  first,  or 
upper  section  only  one  piece  of  20  ft.  of 
wall  was  concreted  at  a  time,  and  the  piles 
were  only  exposed  immediately  in  advance 
of  this  concreting.  In  this  way  only  a 
small  group  of  piles  was  robbed  of  lateral 
support  and  skin  friction,  and  this  group 
was  immediately  surrounded  by  a  heavy 
concrete  wall  which  not  only  supported  the 
piles  laterally  but  also  had  a  firm  bearing 
on  the  soil  below,  thus  aiding  in  carrying  the 
direct  load. 

While  this  concrete  was  setting  up  the. 
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'^Concrete  Backing  YA  \  YA  ^Brick 

CENTER  STKEET  SUBWAY  SUPPORTED  ON  PILES   PREVIOUSLY  DRIVEN  WHILE  WALLS  OF  UNDERCROSSING  WERE  CONCRETED 


balance  of  the  necessary  excavation  between 
tha  walla  was  completed  down  to  its  base. 
Forms  were  then  stripped  and  trenches  were 
duf  under  these  walls  and  around  the  piles, 
making  the  excavation  deep  enough  to  give 
working  head-room  and  keeping  above  the 
level  at  which  the  ground  water  was  held  by 
the  pumps.  Forms  were  then  set  up  in  the 
trench  and  the  concrete  was  poured  through 
s  shoulder  at  the  top  of  this  second  form, 
which  had  to  be  chipped  off  later.  This  sec- 
ond section  of  wall  was  also  concreted  in 
20  ft  panels  and  the  trenching  was  only 
carried  ahead  fast  enough  to  keep  out  of 
the  way  so  all  walls  at  all  times  had  a  firm 
bearing  on  the  soil  below  except  the  20  ft. 
panel  then  under  construction.  While  this 
eoocrete  was  setting  up  the  general  excava- 
tion was  carried  down  to  its  base.  The 
forms  will  now  be  stripped  and  in  the  same 
(cnera)  way  trenches  will  be  dug  and  the 
third  section  put  in,  taking  the  wall  to 
subgrade.  The  arch  and  invert  will  be  con- 
creted last.  The  waterproofing  is  placed  di- 
rectly against  the  board  lagging  on  the 
oatside  of  the  outside  trenches  and  the  walls 
concreted  directly  against  it. 

The  present  Center  Street  subway  is  in 
DO  way  disturbed  during  these  operations, 
the  roof  carr>'ing  several  feet  of  backfill 
with  the  pipe  lines,  conduits,  surface  car 
tracks,  etc.  Concrete  retaining  walls,  above 
the  walls  of  the  existing  structure,  on  each 
aide  of  Center  Street,  were  poured  in 
treach««  and  carefully  backfilled  before 
the  main  excavation  began.  This  method 
avoided  the  necessity  of  decking  Center 
Street  and  providing  for  overhead  pipe 
eroeaings. 

The  Underpinning  k.  Foundation  Com- 
pany is  the  contractor  for  this  section. 
John  B.  Goldiborough  is  chief  engineer  of 
the  company  and  W.  T.  McKibben  is  super- 
intendent for  this  contract.  For  the  Pub- 
lic Swicc  Commission  J.  O.  Shipman  is 
diTiaion  engineer  for  the  first  division,  and 
A.  J.  Mayell  is  asaistant  division  engineer, 
with  B.  A.  Hodgdon  section  engineer. 


Hydrochloric  Bath  Removes  Rusty 
Scale  from  Reinforcing   Bars 

A  BATH  for  rusty  reinforcing  rods  has 
been  obUined  by  the  Chicago,  Rock 
laJand  4  Pacific  track  eievation  engineers 
after  much  experimenting  and  is  now  being 
osed  in  cleaning  tons  of  rusty,  scaly  rods 
in  connection  with  Chicago  track  elevation. 
The  bath  is  coropoeed  of  three  parts  of 
hydrochloric  acid  and  one  part  of  water. 


Two  wooden  troughs  about  35  ft.  long,  18 
in.  wide  and  12  in.  deep  are  used,  one  for 
the  hydrochloric  bath  and  the  other  for 
water  only.  The  more  badly  rusted  rods 
are  left  in  the  bath  about  20  minutes,  de- 
pending on  the  amount  of  rust.  They  are 
then  washed  in  running  water  in  the  water 
box.    Using  one  dollar's  worth  of  acid,  two 


WATER  WASHES  ACID  OFF  CLEANED  RODS 


men  cleaned  in  an  eight-hour  day  1826  ys- 
in.   and 
30  ft. 


1550    y2-in.   rods,   average  length 


Tall  Brick  Stacks  Repaired  Rapidly 
Under  Difficulties 

WHAT  is  claimed  to  be  the  largest 
smokestack  banding  and  repairing  job 
while  the  chimney  was  in  use  has  recently 
been  completed  for  the  Simmons  Manufac- 
turing Company,  Kenosha,  Wis.  The  top 
12  ft.  of  the  stack  was  torn  down  and  re- 
built in  three  days.  Several  years  ago  the 
smokestack  was  struck  by  lightning  and 
although  the  cracks  that  resulted  had  never 
proved  serious,  it  was  decided  to  be  on  the 
safe  side  and  repair  the  stack. 

Peter  Drolshagen,  Chicago,  the  con- 
tractor, put  on  thirty-two  4  x  12-in. 
wrought-iron  bands,  6  ft.  apart,  the  height 
banded  extending  190  ft.  up  from  the 
breeching.  By  means  of  a  cable  rigging 
carried  from  band  to  band  he  was  able  to 
reach  the  top,  where  he  found  the  stack  in 
poor  condition.  As  a  result  he  had  to  take 
down  12  ft.  of  the  stack  and  rebuild  it,  put- 
ting on  a  hood.  The  company  shut  down  its 
plant  and  drew  its  fires  on  Thursday  night 
and  on  Monday  morning  the  contractor 
turned  the  stack  over  in  time  for  work.  As 
Friday  was  a  holiday  the  company  did  not 


suffer  any  appreciable  time  loss.    The  work 
was  carried  on  in  a  thick  fog. 

Another  chimney  banding  job,  in  which 
Mr.  Drolshagen  had  to  start  his  banding 
from  the  top,  was  recently  completed  for 
the  Baltimore  &  Ohio  Railroad  at  Chicago. 
In  this  case  to  get  his  tackle  and  rigging 
to  the  top  he  shot  a  line  up  through  the 
chimney  from  the  bottom.  The  line,  coiled 
around  the  mortar  from  which  it  was  shot, 
had  a  weight  on  the  end.  This  was  shot 
several  hundred  feet  in  the  air,  and  fell 
over  the  top  of  the  stack.  Stouter  cable  was 
pulled  up  and  over,  and  a  man  sent  up,  who 
fastened  the  tackle  at  the  top.  Then  work- 
ing from  the  top  down,  the  bands  were 
placed  on  the  tall  patient.  In  order  to  get 
the  tackle  and  ropes  down  when  the  work 
was  finished,  a  large  hook  was  hung  on 
the  lip  of  the  chimney.  On  this  hook  a 
smaller  hook  was  hung,  with  a  pole  about 
3  ft.  long  attached.  By  juggling  the  rope 
the  pole  caught  in  the  large  hook,  pulling 
the  smaller  hook  out  and  dropping  ropes 
and  tackle  to  the  ground. 


^ 


TWO  STACKS  REPAIRED  UNDER  SERVICE 

The  top  12  ft.  of  the  stack  on  the  left  was  reliuilt 
in  three  days. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Miami  Conservancy  District  of  Ohio 
'Is  Organized 

On  June  28  the  Miami  Conservancy  Court 
authorized  the  organization  of  the  Miami  Con- 
servancy District  of  Ohio  by  a  vote  of  five  to 
four.  The  court  had  previously  convened  at 
Dayton  on  June  24  to  consider  the  petition  for 
organization,  and  on  motion  of  the  petitioners 
to  amend  their  original  petition  to  exclude 
Logan  County  and  part  of  Shelby  County  the 
court  of  ten  judges  voted  in  favor  of  the 
amendment,  and  the  judge  from  Logan  County 
was  excluded.  The  court  unanimously  ap- 
pointed Edward  A.  Deeds  of  Dayton,  director 
for  the  seven-year  term,  Henry  M.  Allen  of 
Troy,  director  for  the  five-year  term  and  Gor- 
don S.  Rentschler  of  Hamilton,  director  for 
the  three-year  term. 


Mechanical  Engineers,  the  American  Institute 
of  Consulting  Engineers  and  the  Municipal 
Engineers  of  the  City  of  New  York. 

The  plan  is  to  create  a  department  headed 
by  three  commissioners  appointed  for  twelve- 
year  terms,  which  will  gather  under  one  con- 
trol the  offices  of  State  engineer,  highway  com- 
missioner. Canal  Board,  Department  of  Public 
Works,  and  other  minor  State  engineering 
offices.  The  measure  looks  toward  eliminating 
politics  from  the  engineering  work  of  the 
State,  and  relating  all  the  engineering  serv- 
ices required  by  the  State  in  an  efficient  group 
under  the  control  of  a  central  body,  which  will 
be  in  office  long  enough  to  plan  and  carry  out 
effective  construction. 

The  movement  has  the  unanimous  and  hearty 
support  of  all  of  the  engineering  bodies 
throughout  the  State. 


Creation  of  New  York  State  Engi- 
neering Department  Urged 

Nelson  P.  Lewis,  chief  engineer  of  the  Board 
of  Estimate  and  Apportionment  of  New  York 
City,  and  E.  P.  Goodrich,  consulting  engineer 
to  the  president  of  the  borough  of  Manhattan, 
appeared  in  Albany,  N.  Y.,  June  25  to  urge 
before  the  Committee  on  Canals  of  the  Consti- 
tutional Convention  and  the  Governor  and 
other  State  officers,  the  adoption  of  a  proposal 
for  creating  a  State  department  of  engineer- 
ing. They  represented  a  committee  of  engi- 
neers made  up  of  delegates  from  the  New  York 
City  Engineers'  Club,  the  American  Society  of 
Civil  Engineers,  the  American  Institute  of 
Electrical  Engineers,  the  American  Society  of 


Bills  for  Lake  Erie  and  Ohio  River 
Canal  Become  Law 

The  Lake  Erie  and  Ohio  River  canal  bills 
passed  by  the  last  Pennsylvania  Legislature 
have  been  signed  by  Governor  Brumbaugh.  The 
bills  provide  for  the  continuance  of  the  canal 
commission  of  five  members,  with  a  somewhat 
different  distribution  of  authority,  and  permit 
the  counties  interested  to  vote  on  bond  issues 
to  help  pay  for  the  canal. 


Irrigation  System  Unharmed 
by  Imperial  Valley  Quake 

Brick  Building*  Suffer  Mo«t — Waterworki  Syftema 

Were  Not  Injured  and  the  Few  Pirea  Started 

Were  Easily  Controlled 

A  dozen  or  more  tremors  which  occurred  in 
the  Imperial  Valley  region  of  Southern  Cali- 
fornia June  22  and  23  caused  some  low  of  life 
and  a  heavy  property  damage,  but  left  the 
extensive  irrigation  system  unharmed.  Six 
persons  killed,  all  of  whom  were  on  the  Mex- 
ican side  of  the  boundary  line,  and  perhapt 
two  score  injured,  is  the  extent  of  the  casual- 
ties reported,  while  the  property  loss  is  vari- 
ously estimated  at  from  $500,000  to  Hr 
250,000. 

The  first  of  the  series  of  shocks  that  rocked 
the  valley  came  at  8.05  p.  m.  June  23,  othera 
followed  at  8.65,  9.30  and  10  p.  m.  and  dur- 
ing the  remainder  of  the  night  there  were 
occasional  shocks  of  lessening  violence.  The 
buildings  in  the  various  towns  of  the  Im- 
perial Valley  are  chiefly  of  light  construc- 
tion, and  these  suffered  heavy  damage. 
That  there  was  not  a  far  greater  loss  of  life 
is  due  primarily  to  the  fact  that  the  heavy 
destructive  shocks  were  preceded  by  a  slight 
warning  quake  which  caused  practically  the 
entire  population  to  rush  into  the  streets  in 
time  to  escape  the  falling  walls  later. 


BRICK  COLUMN,  2  BY  3  FEET,  SHEARED 


FRAME  HOUSE 


MOVED  OFF  ITS  FOUNDATION,  BUT    APFARENTLY    UNINJURED 
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100    boOdias*    WW*    wndce<l    or 

dMwgwL     Kl   Onto)  »air«r«l  the 

■mt,rt  loM  MMti  CaWxko  next,  while  Haber, 
Mtvilla.  to»«i»l  »««•  Br«wley  were  leM 
^i(wL  NU«nd  and  C«lip»trui  in 
put  of  the  valley  were  un- 
A  few  wrioas  ftree  •tartwl.  but 
dMdMd  before  they  beeame  g«a- 
«fsl  umfcli  ■tinm  that  couM  endanger  the 
wrvekid  twwn*.  That  more  extensive  fire  low 
Si  uut  oeevt  i»  due.  undoubtedly,  to  the  quick 
of  tlM  operator  in  the  Holton  Power 
lay's  plaat  in  El  Contro,  who  cut  off  the 
teaiediately  when  the  first  shock  was 


American  Society  for  Testing  Materials  Holds 
Annual  Meeting  in  Atlantic  City 

Considere  Measures  Governing  the  Adoption  of  Standards  and 
Ways   of  Increasing  the  Financial  Strength  of  the   Society 


Natareof  Qwke 
TW  forw  of  the  earthquake  wa«  exertwl  in 
•B  oaat  and  wert  direction,  and  in  both  El 
CMtra  awl  Catarieo  the  walU  that  fac«l  east 
•r  ««at  wara  damaced  most;  in  fact,  very  few 
•ff  tkaa  war*  left  intact  in  either  of  these  two 
tawaa.  Many  baildinss  moved  east  or  west 
■■  tkair  fooadatioas.  No  '^ault  Une"  has 
boM  inaiiiiwail.  and  the  earthquake  is  thought 
ta  b*  ia  mao  way  r^tad  to  volcanic  disturb- 
aaew  Moth  of  the  booadary  line  in  Mexico. 
It  ia  laported  that  rridaneas  of  such  disturb- 
,Hf«  hav*  baen  frequent  of  late  in  the  vicin- 
ity of  Voleaao  Lake  in  spurting  jets  of  steam 
and  hM  watar.  .       ^     , 

Pnetieally  all  structures   m   the   Imperial 
VaDay  war*  daatrttirt   after  the  earthquake; 
~  «n  ■ospended  altogether,  and 
ai*  camping  on  their  lawns  until  the 
I  can  be  repaired  or  declared  safe.    A 

,__,    outdoor    telephone    exchange    has 

ba«  asliMlshnil  and  telegraphic  connections 
ha««  baM  maintained  continuously  since  the 
flrat  qaaka.  On  the  morning  after  the  earth- 
qoaka  a  mactiac  of  the  city  trustees  of  El 
Caatie  was  called  by  the  chairman  of  the 
beard,  and  a  resolution  was  passed  instruct- 
iag  Frank  Harris,  city  architect,  to  start  an 
taaaadiata  iaapaetion  of  the  buildings  of  the 
city.  TlMaa  danagod  are  to  be  rebuilt  or  con- 
daaaad  at  once.  Practically  all  the  commer- 
cial autaipriaea  will  be  promptly  rehabiliUted, 
it  is  reportad. 

That  the  delivery  of  water  in  the  canal  sys- 
I  Bot  even  interrupted  is  the  cause  of 
lajofeing  in  the  Valley  where  the 
of  tlM  season  are  dependent  entirely 
a  ngnlar  watar  supply.  Neither  the 
nor  the  canal  were  seriously  injured. 
Tber*  was  a  small  landslide  in  Uie  Alamo 
wasta  ckaaaai  which  can  be  repaired  for 
abost  H/MO,  bnt  beyond  this  there  is  no  indi- 
catton  that  tba  stmetores  of  the  system  have 
basa  aabjaet  to  tfaa  racking  strains  of  an 
At  Sharp's  heading  the  ground 
aad  aattled  badly,  bnt  the  concrete 
cfa  is  the  key  to  the  major  part 
af  tta  sjslwi  stood  firm,  as  did  the  high  New 
Blvar  Itamt  vpoa  which  all  the  West  Side 
wat»  aaar*  are  dspaadsnt. 

Damage  to  Buildings 

Bride  work  appears  to  have  suffered  most, 
maay  of  tha  baildings  of  this  class  de- 
•ridsntly   constructed   with   a 
grada  of  mortar.     Many  of  the  bricks 
aot  daaa,  with  no  mortar  adhering  to 
aad  breaks  nsoally  followed  the  joints. 
It  Is  wall  known  that  lime  mortar  does  not 
dswiep  fan  straagth  for  many  years,  and  all 
af  Ihaae  balldtngs  bad  baen  constructed  in  the 
last  *%ht  yaars.     Sawaral  reinforeed-concrete 
trri*it***tT   satspsd   undamaged,  including   the 
aow  plaat  of  the  Holton  Power  Company  at 
n  CsBtro.    The  old  brick  plant  of  this  com- 
paay  was  daaiaged  where  the  walls  were  not 
sapf  SI  lad  by  tie  rods,  although  iu  roof  trusses 
naiaia   standing,   and   one   of   its   generator 
aaits  is  still  in  operation.    The  Hotel  Barbara 
Worth  at  El  Ccntro  was  a  reinforeed-concrete 
fraais  baildiag  with  brick  walls  and  partitions. 
Tha  brkfc  work  eraekad,  suffering  most  on  the 
iatarlar  of  the  building,  but  the  reinforced- 
uan'isto  fraam  appears  to  be  uninjured.     The 
El  Centre  water  system,  including  a  brick  and 
tile  pumping  sUtion  and  a  75-ft.  steel  tower 
tank,  was  not  injured. 


Chief  among  the  happenings  of  general  in- 
terest, at  the  meeting  of  the  American  Society 
for  Testing  Materials  in  Atlantic  City  last 
week,  were  the  approval  by  those  in  attend- 
ance of  measures  to  insure  a  still  more 
thorough  consideration  of  proposed  specifica- 
tions before  final  approval  and  the  strengthen- 
ing of  the  financial  position  of  the  society  by 
increasing  the  dues.  The  general  impressions 
gained  from  the  meeting  are  recorded  edi- 
torially on  page  1  of  this  issue.  Only  such 
reports  and  papers  are  referred  to  below  as 
are  of  interest  to  civil  engineers  and  con- 
tractors. 

Ciovemment  and  Finances 

The  meeting  approved  and  passed  on  to  let- 
ter ballot  an  amendment  which  would  provide 
that  all  proposed  new  standards  or  proposed 
amendments  of  existing  standards  should  on 
two-thirds  vote  of  those  voting  be  printed  in 
the  year  book  as  "tentative  standards,"  on 
which  written  discussions  addressed  to  the  ap- 
propriate committee  should  be  invited.  At  the 
next  annual  meeting  these  proposed  new  stand- 
ards or  proposed  amendments  would  be  sub- 
ject to  amendment  by  a  two-thirds  vote  of 
those  voting  and  to  reference  by  a  like  vote  to 
letter  ballot  of  the  society.  A  two-thirds  vote 
of  those  voting  would  then  be  required  for 
adoption.  This  requirement,  it  is  provided 
however,  may  be  set  aside  by  nine-tenths  vote 
of  those  voting  at  the  annual  meeting  and  the 
proposals  be  sent  at  once  to  letter  ballot.  The 
same  procedure  would  apply  to  proposals  re- 
garding "recommended  practice"  as  to  stand- 
ards. 

The  report  of  the  executive  committee  dis- 
cussed at  length  the  present  financial  status 
of  the  society  and  put  forth  various  sugges- 
tions as  to  methods  of  increasing  the  revenues 
and  decreasing  the  expenditures.  By  a  unani- 
mous vote,  the  first  session  voiced  the  senti- 
ment that  there  should  be  no  curtailment  in 
the  present  policies  of  the  society,  but  that  a 
solution  of  the  financial  situation  be  found  in 
raising  further  revenue.  Following  the  meet- 
ing at  which  this  resolution  was  passed,  the 
executive  committee  considered  the  various 
plans  and  brought  in  a  recommendation  that 
the  dues  of  members  be  raised  from  $10  to 
$15  a  year  and  those  of  junior  members  from 
$5  to  $7.50  per  year.  This  recommendation 
was  unanimously  approved  and  passed  on  to 
letter  ballot  of  the  society.  All  other  recom- 
mendations as  to  increasing  revenues  and  cur- 
tailing expenses,  as  discussed  in  the  report  of 
the  executive  committee,  were  discarded. 

The  present  membership  of  the  society  was 
announced  as  1842. 

The  committee  on  papers  and  publications 
announced  that  for  this  meeting  all  of  the 
papers  and  committee  reports  were  preprinted, 
the  total  amounting  to  968  pages.  As  has  been 
done  for  the  last  two  years,  complete  sets  of 
pre-prints  were  handed  to  each  member  upon 
registration,  so  that  every  one  in  attendance 
was  provided  with  all  of  the  material  coming 
before  the  meeting  for  discussion.  As  in  the 
past  this  plan  was  highly  commended  by  those 
in  attendance. 

The  officers  elected  for  the  ensuing  year  were 
announced  in  the  last  issue  of  this  journal, 
while  the  annual  address  of  the  president  on 
"Rail  Specifications"  will  be  found  on  page  8 
of  this  issue.  A  paper  by  Ernst  Jonson  on 
"Fatigue  of  Copper  Alloys,"  which  aroused 
considerable  discussion,  is  also  printed  in  this 
issue,  page  22. 

Steel 


The  committee  on  standard  specifications  for 
steel  brought  in  an  extensive  report  recom- 
mending some  proposed  standard  specifications, 
certain  revisions  in  present  standards  arid  a 


number  of  proposed  tentative  specifications. 
Most  of  these,  however,  appeal  to  specialists 
in  other  lines  and  not  to  civil  engineers  and 
contractors.  Of  the  proposed  standards  passed 
to  letter  ballot  and  of  interest  to  civil  engi- 
neers were  those  for  quenched  high-carbon- 
steel  splice  bars,  quenched  carbon-steel  track 
bolts  and  quenched  alloy-steel  track  bolts. 
New  matters  to  be  taken  up  during  the  coming 
year  by  the  committee  through  appropriate 
sub-committees  are  specifications  for  screw 
spikes,  tieplates  and  ties  and  standard  holders 
for  2-in.  tension  test  specimens.  An  appendix 
to  the  report  of  the  committee  gave  an  outline 
of  the  studies  and  conclusions  of  a  subcom- 
mittee which  has  been  studying  the  finishing 
temperatures  of  ;:ails.  This  committee  sum- 
marized its  conclusions  as  follows: 

"In  all  of  the  information  as  to  actual  tests 
which  we  are  able  to  obtain  there  is  lacking 
anything  which  points  to  such  decided  differ- 
ences in  the  quality  of  rails  rolled  at  varying 
temperatures,  as  theoretical  considerations 
have  led  some  of  us  to  expect.  The  diflferences 
are  so  slight  that  it  seems  hardly  justifiable  to 
go  to  any  great  expense  in  determining  finish- 
ing temperatures  any  more  accurately  than  is 
possible  with  the  shrinkage  clause,  which  on 
account  of  its  easy  application  is  by  far  the 
most  convenient  means  of  checking  the  finish- 
ing temperature." 

The   report  of  the   committee  on   standard 
methods  and  a  paper  on  "Elastic  Limits,"  by  T. 
D.  Lynch,  brought  out  a  spirited  discussion  on 
the  proper  form  of  contact  for  extensometers. 
While  at  the  beginning  of  the  discussion  a  two- 
point   instrument   seemed   to    be   favored,   the 
three-point  contact  seemed  to  have  the  indorse- 
ment of  most  of  those  present.    The  chief  con- 
clusions drawn  in  Mr.  Lynch's  paper  were  that 
commercial  accuracy  can  be  had  with  a  two- 
point  contact  instrument  reading  to  0.0001  in. 
per  inch  of  gage  length  with  a  testing  machine 
running  continuously   up  to   the   yield   point; 
that  it  is  practicable  to  use  an  extensometer  in 
commercial  testing  as  well  as  in  research,  and 
that    the    society    should    establish    practical 
methods  of  making  extensometer  tests  in  com- 
mercial laboratories,  so  that  common  conclu- 
sions can  be  reached  by  those  making  tests. 
As  a  result  of  the  discussion  it  was  voted  that 
the    recommendations    of    the    committee    on 
standard  methods  of  testing  with  reference  to 
determination    of    elastic    limit,    proportional 
limit  and  yield  point  be  printed  for   another 
year  in  the  year  book. 

At  the  session  devoted  to  testing  apparatus, 
papers  on  the  failure  of  materials  under  re- 
peated stress,  by  H.  F.  Moore  and  F.  B.  Seeley, 
and  on  "A  Laboratory  Method  of  Determining 
Pressures  on  Walls  and  Bins,"  by  J.  Ham- 
mond Smith,  were  very  well  received.  The 
apparatus  designed  by  Mr.  Smith  was  especi- 
ally commended,  and  the  view  expressed  that  it 
might  result  in  adding  considerably  to  our 
information  on  pressures  on  retaining  and  bin 
walls. 

Cement  and  Concrete 

The  committee  on  standard  specifications  for  . 
cement  reported  that  it  had  received  the  re- 
port of  the  joint  conference,  composed  of  rep- 
resentatives of  the  American  Society  for  Test- 
ing Materials,  the  American  Society  of  Civil 
Engineers  and  the  United  States  Government, 
and  that  it  had  voted  that  the  report  be  re- 
ferred to  subcommittees  of  its  own  committee 
for  study  and  report.  It  further  announced 
that  the  committee  had  voted  to  request  the 
executive  committee  of  the  American  Society 
for  Testing  Materials  to  ask  the  governing 
bodies  of  the  other  interests  represented  in  the 
joint  conference  to  refrain  from  publishing  the 
data  in  the  conference  report  until  they  could 
be  more  thoroughly   studied.     The  committee 
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also  reported  that  its  subcommittee  on  the 
autoclave  test  had  concluded  that  this  test 
should  not  for  the  present  be  adopted,  because 
the  investigations  do  not  as  yet  show  that  the 
method  is  superior  to  the  present  test  for 
soundness.  It  was  also  reported  that  a  sub- 
committee had  reached  the  conclusion  that  the 
Chapman  method  for  determining  consistency 
was  not  as  yet  reliable,  and  that  further  in- 
vestigations should  be  made. 

The  report  of  the  committee  on  standard 
tests  of  concrete  and  concrete  aggregates  re- 
ported its  program  for  the  coming  year,  which 
is  reprinted  on  page  14  of  this  issue. 

A  paper  on  the  "Micro-Structure  of  Con- 
crete," by  Nathan  C.  Johnson,  was  received 
with  much  interest  and  carefully  discussed. 
Henry  S.  Spackman  and  P.  H.  Bates  disagreed 
with  Mr.  Johnson  that  there  were  relatively 
large  groups  of  unhydrated  particles  of  ce- 
ment to  be  found  in  concrete.  They  believed 
that  the  groups  so  termed  by  Mr.  Johnson 
were  really  particles  of  clinker.  Furthermore, 
they  did  not  believe  that  the  cracks  running 
through  concrete,  which  Mr.  Johnson  explained 
as  being  due  to  the  expansive  forces  of  salt 
crystallizing  in  initial  pores,  were  really 
formed  in  that  manner.  They  were  of  the 
opinion  that  these  cracks  were  due  to  shrink- 
age. 

Ceramics  and   Lime 

Standard  specifications  for  paving  brick,  pro- 
posed by  the  brick  committee,  were  approved 
by  the  meeting  and  sent  to  letter  ballot.  Simi- 
lar action  was  taken  on  standard  specifications 
for  quicklime  and  hydrated  lime,  which  had 
been  offered  as  tentative  specifications  last 
year  and  had  been  printed  for  one  year  in  the 
year  book. 

Much  discussion  followed  the  paper  by  Ed- 
ward Orton,  Jr.,  on  "The  Legal  Interpretation 
of  the  Word  Vitrified  as  Applied  to  Ceramic 
Products."  It  was  felt  that  the  subject  was  of 
much  importance,  and  since  it  concerns  all 
committees  dealing  with  ceramic  material,  it 
was  voted  to  refer  the  paper  to  the  committee 
on  brick  with  instructions  that  the  committee 
confer  with  committees  studying  other  clay 
products. 

The  report  of  the  committee  on  standard 
specifications  and  tests  for  clay  and  cement 
sewer  pipe  brought  in  proposed  tentative  "rec- 
ommended practice"  for  the  laying  of  sewer 
pipe.  This  specification  was  brought  in  with 
the  clear  understanding  that  engineering  prac- 
tice of  this  sort  is  outside  of  the  province  of 
the  American  Society  for  Testing  Materials,  in 
the  belief  that  this  was  a  very  special  case. 
It  was  decided  to  send  the  proposal  to  letter 
ballot  to  be  adopted  as  purely  tentative,  with 
the  understanding  that  the  entire  subject  of  the 
extent  to  which  the  society  should  go  into  mat- 
ters of  practice  should  be  taken  up  by  the 
executive  committee,  the  committee  on  drain 
tile  and  the  committee  on  sewer  pipe  for  a 
broad  discussion  of  the  entire  question.  It  is 
the  expectation  of  the  executive  committee  that 
a  full  report  on  this  most  important  subject 
will  be  brought  in  at  the  next  annual  meeting. 
Sentiment  in  the  session  was  strongly  in  favor 
of  continuing  the  present  limitation  of  the  so- 
ciety's activities — to  specifications  for  ma- 
terials only,  leaving  engineering  practice  to 
other  organizations. 

Proposed  standard  definitions  of  terms  relat- 
ing to  sewer  pipe,  proposed  by  the  same  com- 
mittee, were  sent  to  letter  ballot. 

The  committee  on  gypsum  and  gypsum  prod- 
ucts, recently  organized,  reported  that  it  had 
appointed  subcommittees  on  gypsum  for  vari- 
ous uses,  on  gypsum  plasters,  on  structural 
gypsum  products,  on  testing  methods  and  on 
nomenclature. 

Timber  and  Road  Materials 

The  committee  on  standard  specifications  for 
timber  brought  in  a  proposed  revision  in  the 
standard  classification  of  structural  timber, 
abandoning  the  longleaf  and  shortleaf  classifi- 
cation and  substituting  therefor  the  grades  of 
den.se  Southern  yellow  pine  and  sound  Southern 
yellow  pine.    The  former  calls  for  six  rings  to 


the  mch,  showing  at  least  one-third  summer 
wood,  or  else  one-half  summer  wood  for  wide- 
nnged  material.  Proposed  revisions  were 
also  brought  in  for  the  standard  specifications 
for  yellow  pme  bridge  and  trestle  timber,  and 
while  objection  was  made  to  the  wording  of 
both  of  these  revisions  they  were  ultimately 
passed  to  letter  ballot.  Proposed  tentative 
specifications  for  Southern  yellow-pine  piles 
and  poles  to  be  creosoted,  for  other  Southern 
yellow-pine  timber  to  be  creosoted,  and  for  the 
sampling  and  analysis  of  creosote  oil,  were 
brought  in  and  ordered  printed  in  the  year  book 
for  one  year. 

Certain  proposed  revised  definitions  brought 
in  by  the  committee  on  standard  tests  for  road 
materials  were  passed  to  letter  ballot,  while 
some  nine  definitions  on  non-bituminous  ma- 
terials were  referred  to  a  conference  committee 
representing  both  the  road  committee  and  the 
committee  on  concrete  and  concrete  aggregates. 
Certain  other  definitions  were  referred  back  to 
the  committee  on  road  materials  for  recon- 
sideration. Proposed  standard  definitions  re- 
ported by  the  joint  committee  representing 
committees  D-4,  C-9  and  D-8  were  passed  to 
letter  ballot.  A  proposed  tentative  method 
for  the  determination  of  the  penetration  of 
bituminous  materials,  offered  by  this  com- 
mittee, was  ordered  printed  in  the  year  book. 


A  later  conference  wai  niggMtcd  at  the 
meeting,  to  which  repreaentatives  from  many 
of  the  aocietiea  interMted  will  b«  invit«d  with 
a  view  of  perfecting  an  organization  for 
launching  the  work  proposed  by  Dr.  NewelL 


Dr.  Newell   Urges  Co-operative 
Engineering  Publicity 

A  recent  proposal  of  Dr.  F.  H.  Newell, 
former  director  of  the  U.  S.  Reclamation  Serv- 
ice, looking  to  the  creation  of  a  central  agency 
for  co-operative  publicity  regarding  engineer- 
ing achievement,  was  the  subject  of  discussion 
at  an  informal  meeting  of  engineers  at 
Buffalo,  June  24.  The  meeting  was  called  by 
Dr.  Newell  during  the  week  of  the  spring 
meeting  of  the  American  Society  of  Mechanical 
Engineers. 

His  suggestion  has  for  its  prime  object  the 
advancement  of  the  material  welfare  of  engi- 
neers. To  accomplish  this  end  he  has  proposed 
systematically  and  intelligently  to  educate  the 
public,  through  the  press  and  otherwise,  to  a 
proper  appreciation  and  understanding  of  the 
work  done  by  engineers,  and  the  service  which 
the  engineer  is  prepared  to  render  in  civic 
affairs.  The  widespread  desire  for  a  better 
understanding  of  the  engineer  by  the  public 
was  reflected  at  the  meeting,  and  the  time  was 
thought  to  be  opportune  for  beginning  a  move- 
ment with  this  purpose  in  view. 

From  the  many  written  opinions  received  by 
Dr.  Newell,  and  also  from  the  discussion  at 
the  meeting,  it  was  evident  that  there  is  a 
general  feeling  that  the  machinery  for  doing 
this  work  already  exists  in  the  several  engi- 
neering societies,  once  it  is  thoroughly  organ- 
ized and  directed  toward  the  common  end. 
Several  of  these  societies,  particularly  the  local 
societies,  are  now  co-operating  with- the  local 
press  in  producing  articles  of  popular  interest 
concerning  engineering  work.  In  many  cases 
these  articles  prove  to  be  of  more  than  local 
interest,  and  could  be  more  widely  utilized 
through  a  central  organization.  The  publicity 
work  being  done  by  the  engineering  societies 
of  several  of  the  large  cities  was  discussed  at 
some  length.  The  opinion  seemed  to  prevail 
that  much  useless  repetition  and  waste  of 
effort  is  already  going  on  among  the  various 
organizations,  through  the  lack  of  means  for 
difl'using  the  experience  of  each  society  among 

the  others.  .  , 

Several  other  benefits  which  might  accrue 
from  the  proposed  co-operation  were  also  dis- 
cussed. The  advantages  of  what  might  be 
termed  a  National  employment  service,  afford- 
ing a  local  society  an  opportunity  to  keep  in 
touch  with  the  supply  and  demand  elsewhere, 
were  brought  out.  In  this  way  one  society, 
finding  difficulty  in  placing  all  of  its  unem- 
ployed locally,  might  take  advantage  of  outside 
demands.  The  possibilities  of  securing  better 
legislation  through  co-operation  between  the 
diflferent  societies  was  also  pointed  out. 


Railroad  Takes  Lead  in  Planning 
Flood  Prevention 

The  Union  Pacific  Railroad  has  made  at  iU 
own  expense  a  survey  of  the  Kaw  River 
watershed  in  Kansas,  Nebraska  and  Coktrado, 
which  is  considered  by  the  ofllciaU  of  the  road 
detailed  enough  to  warrant  the  assertion  that 
the  disastrous  floods  frequently  experienced 
in  this  district  could  be  controlled  by  twenty- 
six  earth  dams.  The  reservoirs  behind  theae 
dams  would  occupy  a  little  more  than  100,000 
acres,  and  would  be  located  on  the  tributary 
streams  of  the  Kaw.  This,  it  is  said,  would 
be  much  less  expensive  than  to  locate  reser- 
voir sites  in  main  valleys,  which  are  all  under 
cultivation,  and  in  which  are  railway  lines 
that  would  have  to  be  relocated.  The  esti- 
mated cost  of  111,500,000  is  only  about  five 
times  the  sum  already  spent  to  safeguard 
Kansas  City,  Kan.,  from  the  Kaw  River.  The 
interest  and  maintenance  on  this  reservoir 
system  is  estimated  at  a  little  less  than  $600,- 
000  yearly.  This  sum,  the  railway  officials 
believe,  would  be  much  more  than  earned  in 
eliminating  the  serious  yearly  damage  to  crops 
on  the  watershed.  As  was  pointed  out  by  en- 
gineers who  made  an  investigation  of  this 
scheme  for  the  U.  S.  War  Department  some 
years  ago,  these  dams  could  not  be  counted  on 
to  develop  power  which  might  be  sold  to  pay 
the  interest  on  their  construction.  To  be  ef- 
fective, the  reservoirs  would,  of  course,  have 
to  be  empty  at  the  beg^inning  of  the  season 
when  heavy  rains  may  be  expected. 

Besides  damaging  crops,  floods  on  this 
watershed  have  caused  large  direct  losses  to 
the  railroads  by  washing  out  tracks.  No  fig- 
ures have  been  given  out,  but  it  is  well  known 
that  every  recent  flood  on  this  watershed  has 
seriously  interrupted  traffic  on  the  Kansas  di- 
vision of  the  Union  Pacific  system. 

A.  M.  Mohler,  president  of  the  Union  Pa- 
cific Railroad,  hopes  to  interest  the  public  of- 
ficials of  the  three  States  mentioned  in  this 
plan,  which  would  require  State  aid  for  ita 
realization. 


Engineers  Condemn  Power  Develop- 
ment Scheme  in  Missouri 

The  Associated  Engineering  Societies  of 
St.  Louis  recently  adopted  a  committee  report 
which  characterized  as  impracticable  a  power 
canal  now  being  urged  before  the  Missouri 
Legislature.  The  proposed  plan  is  to  develop 
hydroelectric  power  to  supply  the  city  of  St. 
Louis  by  constructing  a  canal  from  the  Mis- 
souri River  to  the  Meramec  River.  The  spon- 
sors of  the  scheme  would  use  a  supposed  fall 
from  the  Missouri  to  the  Meramec  to  develop 
200,000  hp.  The  committee  report  referred  to 
states  that  at  certain  stages  of  water,  which 
occur  frequently  during  the  year,  the  flow  in 
such  a  canal  would  actually  be  reversed,  and 
that  there  is  no  continuous  difference  in  the 
elevation  of  the  two  rivers  which  could  pos- 
sibly be  used  to  develop  electric  power  com- 
mercially. 

Los  Angeles  Engineering  Societies 
Unite  in  New  Organization 

The  Los  Angeles  Chapters  of  Seven  Techni- 
cal Societies  held  a  banquet  in  that  city  on 
June  15,  at  which  a  new  organization,  to  be 
known  as  the  United  Technical  Societies  of 
Los  Angeles,  was  founded.  Brief  addresses 
were  made  by  William  Mulholland,  Samuel 
Storrow  and  James  A.  B.  Scherer,  president  of 
Throop  College  of  Technology,  the  subject  of 
the  evening  being  "The  Service  of  the  Techni- 
cal Man  to  the  Community."  It  was  announced 
that  Geri.  George  W.  Cioethals,  Governor  of  the 
Panama  Canal  Zone,  would  be  invited  as  guest 
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of  Immmm-  sad  principal  speaker  at  the 
to  te  held  early  in  September. 
iiilinaBiitril  in  the  new  organixation 
„  Anaricao  Society  of  Mechanical  Engi- 
"tfca  American  Society  of  CiWl  Engineers, 
~AiMrie»n  InsUtute  of  Electrical  Engineers, 
tk*  AMariean  Institute  of  Mining  Engineers. 
tka  American  Chemical  Society.  The  Engineers 
Md  Ai«hitecu'  Society,  and  the  InsUtute  of 
Ardotocta. 

Structural  Society  Condemns  Shop- 
ping for  Steelwork 

Tte  doineaa  in  domestic  structural-steel 
which  has  continued  for  some 
to  have  brought  out  a  practice 
it  is  claimed,  has  been  very  bad  for 
contractors  and  fabricators.  After 
»g  for  bids  on  the  steelwork,  and 
_  the  lowert  received  to  secure  a  general 
..J^amet,  it  i»  said  that  some  firms  have  taken 
■drantacc  of  the  present  condition  of  the 
■arfat  to  obtain  lower  prices  by  disregard- 
mg  Uw  original  low  bidder  and  peddling  the 
■taahmrk  around  still  further.  To  correct  this 
iiiyilUiuii  the  Bridge  Builders  and  Structural 
Sociaty  haa  adopted  a  resolution  condemning 
the  practice  and  terminating  as  follows: 

-Be  it  further  resolved:  That  on  and  after 
Jaly  1,  1915.  the  members  of  the  Bridge 
Builders  and  Structural  Society  will  endeavor 
to  induce,  as  a  matter  of  fairness  and  justice, 
all  owners  and  architects  to  receive  prior  to 
«r  aiaialtaaeously  with  bids  of  general  con- 
trwelan  a  aeparate  and  distinct  bid  on  the 
Stractoral-atcel  requirements  where  the  ag- 
gtecate  ia  in  excess  of  250  tons,  such  bid  to 
be  pobticly  opened,  with  the  understanding 
that  the  most  favorable  bid  will  be  accepted, 
•r  recommended  for  acceptance  if  the  general 
coBtract  is  let." 


Interior,  and  it  is  not  the  intention  of  the  Gov- 
ernment to  make  any  unnecessary  restrictions 
which  will  tend  to  retard  development  along 
the  line  of  the  railroad.  When  it  shall  be  de- 
termined that  no  more  timber  is  needed  withm 
a  locality,  the  lands  within  that  locality  vnll 
be  eliminated  from  the  reserve. 


State  to  Construct  Ocean-to-Yuma 
Highway  Route 

The  SUte  of  California  has  decided  to  con- 
struct the  last  link  in  the  Ocean-to-Yuma  high- 
way lying  between  the  San  Bernardino  County 
Uaa  wind  Yuma.  This  decision  was  made  on  the 
■driee  of  the  Highway  Advisory  Board  at 
TIf  ramantn  after  two  bills,  each  carrying  an 
■yproffffation  for  |100,000,  had  been  passed  by 
tlw  Btattm  Legislature  for  building  two  roads 
•var  thia  territory.  There  had  been  great 
rivalry  in  the  matter  of  choosing  the  road 
throoi^  Imperial  County,  which  resulted  in  the 
pMMC*  of  the  two  bills. 

Gtnmmor  Johnson  refused  to  sign  both  of 
tfMM  and  called  a  conference  of  the  Advisory 
Board  with  the  result  that  funds  will  be  sup- 
plied from  the  motor  and  vehicle  tax  and  con- 
vict lahor  from  the  State  penitentiary  will  be 
oaad  oa  the  eonstroetion.  This  will  enable  the 
raid  to  ha  bidlt  without  the  delay  necessary  if 
faada  fram  the  new  $16,000,000  bond  issue  were 
tobaaaad. 

Bi»aimlda  and  Sao  Bernardino  Counties  are 
to  contribute  $600,000  jointly  toward  the  new 
aad  Laparial  Coanty  is  to  build  all  the 
■d  eolverta  at  an  estimated  cost  of 


Engineers  Must  Get  Together 

In  the  course  of  a  recent  talk  before  the  San 
Francisco  Association  of  Members  of  the 
American  Society  of  Civil  Engineers,  Charles 
Warren  Hunt  made  an  appeal  for  more  united 
action  in  other  than  technical  matters  on  the 
part  of  the  engineering  fraternity.  The  follow- 
ing is  quoted  verbatim  from  his  address: 

"The  time  has  come  when  engineers  must 
realize  the  necessity  for  united  action  in  all  , 
matters  which  affect  the  profession.  There  is 
no  need  of  additional  professional  societies. 
What  we  need  is  united  effort  and  the  cultiva- 
tion of  a  spirit  of  compromise  which  will 
subordinate  narrow,  individual  views  and  fos- 
ter and  expand  human  and  social  elements  in 
the  profession.  Why  should  not  engineers  of 
all  kinds  and  types  get  together,  and  in  so 
doing  advertise  in  a  perfectly  proper  and 
legitimate  way,  by  educating  the  public  to  a 
better  realization  of  what  the  profession  ac- 
complishes and  what  its  services  are  worth? 

"In  the  five  national  societies  of  civil,  min- 
ing, mechanical,  electrical  and  naval  engineers 
there  are  approximately  30,000  trained  minds, 
most  of  them  pulling  in  different  directions. 
Why  should  these  able  and  keen-minded  men 
allow  other  professions  to  outstrip  theirs  in 
matters  which  are  not  purely  technical  ?  Why 
should  we  not  realize  that  in  addition  to  being 
technically  proficient  we  must  be  men  of  af- 
fairs, club  men,  civic  men,  broad  men,  whose 
influence  in  the  body  politic  shall  be  recognized 
by  all  our  fellow  citizens? 

"There  are  already  signs  of  an  awakening 
in  this  direction.  We  are  working  together 
for  the  coming  International  Engineering 
Congress;  for  eight  or  ten  years  the  National 
Societies  have  been  united  in  the  annual 
award  of  the  John  Fritz  medal;  the  Engineer- 
ing Foundation  for  research  work  has  been 
started  by  a  fund  of  $200,000  donated  by  an 
engineer,  and  which  is  to  be  administered  by 
representatives  of  all  branches  of  engineering. 
These  and  other  plans,  which  are  likely  to  de- 
velop in  the  near  future,  indicate  a  general 
realization  of  the  necessity  for  concerted  ac- 
tion, and  emphasize  the  fact  that  this  neces- 
sity is  apparent  to  those  who  have  given 
thought  to  present  conditions." 


tigation,  an  agreement  has  been  made  by  the 
league  with  the  Building  Data  Company,  Inc., 
to  do  the  necessary  work.  This  company  has 
been  especially  formed  for  the  purpose  of 
rendering  technical  service  to  the  league. 

As  an  indication  of  the  diversity  of  sub- 
jects covered,  committees  have  been  formed 
on  non-ferreous  metal  products,  fireproofing 
and  fire  protection,  electrical  devices  and  equip- 
ment, sanitary  equipment,  building  stones  and 
structural  methods.  There  are  in  all  seven- 
teen technical  committees. 

The  incorporators  and  first  directors  are 
engineers  and  architects  from,  principally, 
New  York  City  and  vicinity,  though  Boston 
and  Chicago  are  included  in  the  first  list  of 
directors.  Among  the  incorporators  are,  Gus- 
tav  Lindenthal,  consulting  engineer,  New 
York,  and  Prof.  James  C.  Macgregor  of  Co- 
lumbia University.  Among  the  directors  for 
the  first  year  are:  Frederick  A.  Burdett,  Job 
R.  Furman,  Prof.  Charles.  W.  Killam  and  Mr. 
Lindenthal,  all  members  of  the  American  So- 
ciety of  Civil  Engineers.  Among  the  directors 
of  the  Building  Dat^  Company,  Inc.,  is  Wil- 
liam A.  Aiken. 

Offices  of  the  league  are  at  105  West  For- 
tieth Street,  New  York  City. 


Alaskan  Timber  Reserve  No.  1,  200 
Miles  Long,  Established 

In  ordar  to  prevent  the  timber  needed  for 


the  coiiatraetioa  ot  the  Government  railroad 
and  ita  branchaa  In  Alaaka  from  falling  into 
private  handa  and  neeeatitating  repnrehase  by 
dM  Govermnant,  President  Wilson  haa  signed 
aa  ordar  aatabUaUnc  an  extensive  timber  re- 
aarra,  appfomlmately  200  miles  long  and  from 
i  to  10  adiaa  wide.  The  reserve  follows  the 
route  of  the  railroad  along  Knik  Arm  and 
Coak  Inlet  and  np  the  Sositna  valley  to  Broad 
FuB,  and  also  inchidea  the  proposed  branch 
line  to  the  Matanoska  coal  fields.  Only  the 
timber,  not  the  land  itaolf,  is  reserved,  states 
a  bnlletin  from  the  U.  8.  Department  of  the 


After  Four  Years  Chicago  Smoke 
Committee  to  Talk 

The  committee  of  the  Chicago  Association  of 
Commerce  on  smoke  abatement  and  electrifica- 
tion, nearing  the  completion  of  its  comprehen- 
sive investigation  of  Chicago's  smoke  problem, 
plans  to  make  in  the  near  future  a  series  of 
preliminary  reports  comprising  various  phases 
of  its  extensive  inquiries. 

The  work  of  this  committee  has  continued 
nearly  four  years  under  the  direction  of  a  chief 
engineer  and  a  technical  staff  of  between  fifty 
and  one  hundred  engineers,  inspectors  and 
other  assistants.  The  data  which  the  com- 
mittee has  selected  for  its  report  fill  several 
thousand  pages. 


Building  Data  League  Organized 

The  Building  Data  League,  Inc.,  has  been 
organized  as  a  corporate  association  of  con- 
sumers, for  the  purpose  of  securing  through 
co-operation  exact  and  reliable  information  as 
to  the  quality  and  economic  value  of  the  vast 
number  of  materials,  methods  and  devices 
offered  for  use  in  the  construction  and  equip- 
ment of  buildings. 

The  league's  purpose  is  to  establish  market 
standards  in  the  building  industry,  in  order 
that  demand  may  find  definite  expression. 
Through  the  work  of  the  league  the  consumer 
may  readily  secure  accurate  information  and  a 
working  knowledge  of  available  materials, 
methods  and  devices.  Reciprocally,  the  league 
will  focus  upon  the  producer  the  demand  of 
the  consuming  class  for  the  attainment  and 
maintenance  of  high  standards  and  honorable 
methods  in  the  manufacture  and  marketing  of 
his  product. 

The  league  will  accept  such  standards  of 
quality  as  are  established  by  recognized  au- 
thorities, but  where  such  standards  are  lack- 
ing, the  league  will  establish  them  for  its  use 
through  co-operative  research,  investigations 
and  examinations.  The  products  will  be  given 
a  market  rating  with  regard  to  their  value 
measured  by  such  standards. 

Since  a  considerable  amount  of  time  will  be 
necessary  in  order  to  make  the  needed  inves- 


AU  American  Countries  Invited   to 
Road  Conference 

Under  the  auspices  of  the  American  High- 
way Association,  the  American  Road  Builders' 
Association  and  the  Tri-State  Good  Roads  As- 
sociation, a  Pan-American  Road  Conference 
will  be  held  in  Oakland,  Cal.,  Sept.  13-17,  1915. 
A  program  is  being  prepared  which  it  is  be- 
lieved will  thoroughly  cover  the  subject  of 
road  building  and  street  improvement.  The 
papers  presented  will  be  prepared  by  men  who 
are  prominent  in  their  respective  fields. 

Invitations  to  attend  and  to  appoint  dele- 
gates have  been  sent  to  the  Governors  of  each 
State,  the  Lieutenant  Governors  of  the  Cana- 
dian Provinces,  and  to  the  Presidents  of  the 
South  American  Republics. 


News  of  Engineering  Societies 

The  Cleveland  Engineering  Society  went  to 
Buffalo  June  24  in  a  body  on  a  special  steamer 
to  attend  the  meeting  of  the  American  Society 
of  Mechanical  Engineers. 

The  Albany  Society  of  Civil  Engineers  held 
a  meeting  at  Keeler's  Maiden  Lane  Hotel,  June 
22,  at  which  Harold  E.  Hilts,  representative  of 
the  American  Portland  Cement  Manufactur- 
ers of  Philadelphia,  spoke  on  "Concrete  Roads." 

The  American  Institute  of  Consulting  Engi- 
neers found  it  necessary  to  po.stpone  the  meet- 
ing schedule  for  June  29  at  the  Engineers' 
Club,  New  York  City.  At  the  next  meeting, 
which  will  be  held  in  the  fall,  important  busi- 
ness will  come  up  for  decision. 

The  Society  for  the  Promotion  of  Engineer- 
ing Education  held  its  annual  convention  at  the 
Iowa  State  College,  Ames,  Iowa,  June  22.  An- 
son Marston,  dean  of  the  engineering  division 
of  Iowa  State  College,  and  president  of  the 
society,  presided  over  the  session. 

The  Pacific  Northwest  Society  of  Engineers 
held   its  thirteenth   annual  convention   in  Se- 
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attle,  June  17-18.  Oscar  S.  Bowen,  principal 
assistant  engineer  of  the  Great  Northern  Rail- 
way, delivered  an  illustrated  lecture  on  the 
snow-sheds  near  Scenic,  Wash.  Marvin  Chase, 
president  of  the  society,  delivered  the  annual 
address.  Jesse  A.  Jackson  is  secretary  and 
M.  H.  Strouse  assistant  secretary  of  the  so- 
ciety. 

The  National  Paving  Brick  Manufcturers' 
Association  will  hold  its  annual  meeting  in 
Dayton,  Ohio,  Oct.  11  and  12.  This  arrange- 
ment will  enable  its  members  to  attend  the 
meeting  of  the  American  Society  of  Municipal 
Improvements  which  will  also  hold  its  annual 
meeting  in  that  city  Oct.  12-14,  and  will  give 
engineers  of  Ohio,  Indiana,  Kentucky  and  other 
States,  who  have  not  hitherto  been  members 
of  the  latter  society,  an  opportunity  to  become 
acquainted  with  its  purposes. 

The  Engineers'  Club  of  Baltimore,  at  its  an- 
nual meeting  held  recently,  elected  Oscar  F. 
Lackey  president.  The  other  officers  elected 
were:  W.  Watters  Pagon,  vice-president;  John 
M.  Mackall,  chairman  of  the  house  committee; 
R.  Keith  Compton,  W.  W.  Crosby  and  Ezra  B. 
Whitman,  members  of  the  board  of  directors. 
At  the  organization  meeting  of  the  board  of 
directors  held  later,  William  D.  Janney  was 
re-elected  secretary-treasurer.  The  next  meet- 
ing of  the  club  will  be  held  the  first  Thursday 
in  September. 

The  Western  Society  of  Engineers,  bridge 
and  structural  section,  held  a  postponed  meet- 
ing June  24,  at  which  C.  N.  Bainbridge,  office 
engineer  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway,  presented  a  paper  on  grade-crossing 
elimination  in  cities.  Data  from  this  paper 
were  presented  in  the  Engineering  Record  of 
June  19,  page  770,  and  it  was  there  stated  that 
the  paper  was  presented  as  scheduled  June  14. 
After  the  abstract  referred  to  had  gone  to 
press  it  was  learned  that  on  account  of  the 
Chicago  street-car  strike  the  meeting  was  post- 
poned. 


Personal  Notes 

A.  K.  Nicolaysen,  appointed  assistant  city 
engineer  of  San  Antonio,  Tex.,  to  design 
special  bridge  work  for  the  city,  has  resigned 
with  the  completion  of  this  work. 

Paul  Nash  has  been  reappointed  city  engi- 
neer of  Stamford,  Conn.,  for  a  term  of  four 
years.  Mr.  Nash  has  been  city  engineer  of 
Stamford  for  the  last  fourteen  years. 

William  N.  Jones,  special  engineer  in  charge 
of  the  construction  of  the  new  filters  for  the 
city  of  Minneapolis,  left  the  city's  service  on 
July  1,  following  the  completion  of  the  plant. 

Benjamin  E.  Winslow,  consulting  architec- 
tural engineer,  of  Chicago,  has  been  appointed 
architectural  engineer  for  the  Chicago  Build- 
ing Department  to  succeed  J.  Norman  Jensen. 

Frank  E.  Davidson,  architect  and  engineer, 
of  Chicago,  has  been  elected  president  of  the 
Illinois  Society  of  Architects.  Mr.  Davidson  is 
also  a  trustee  of  the  Western  Society  of  Engi- 
neers. 

W.  G.  Hare  has  been  appointed  resident  en- 
gineer on  the  construction  of  a  pier  and  pump- 
ing plant  for  the  Scripps  Institution  for  Bio- 
logical Research  of  the  University  of  Cali- 
fornia, at  La  Jolla,  Cal. 

R.  McA.  Beemfleld,  recently  superintendent 
of  construction  on  the  $500,000  State  armory 
just  completed  at  San  Francisco,  has  taken 
charge  of  the  construction  of  the  State  Normal 
School  being  erected  at  Los  Angeles. 

George  E.  Goodwin,  assistant  engineer, 
with  the  United  States  Government,  has  gone 
to  Fort  Klamath,  Ore.,  to  take  charge  of  the 
construction  of  roads  and  bridges  to  be  built 
this  summer  in  the  Crater  Lake  National  Park. 

F.  C.  Dreyfus  has  been  appointed  county 
engineer  for  Lake  County,  Florida.  Mr.  Drey- 
fus has  recently  been  in  charge  of  special  high- 
way work  at  Tyler,  Tex.,  and  was  formerly 
county  engineer  of  Covington  County,  Ala- 
bama. 


Louis  Mitchell,  assistant  professor  of  civil 
engineering  at  Syracuse  University,  who  has 
been  on  a  year's  leave  of  absence  to  take 
graduate  work  at  the  Massachusetts  Institute 
of  Technology,  completed  his  work  there  and 
was  awarded  the  degree  of  Master  of  Science, 
June  8. 

H.  E.  Bilger  has  been  given  the  degree  of 
master  of  science  by  Bucknell  University.  Mr. 
Bilger  is  road  engineer  of  the  Illinois  State 
Highway  Department.  He  was  formerly 
senior  highway  engineer  with  the  United 
States  Government,  and  has  had  a  large  ex- 
perience in  road  building  and  railway  work. 

B.  G.  Slining  has  severed  his  connection 
with  the  Southwestern  Engineering  Company 
of  San  Antonio,  Tex.,  of  which  he  has  been 
vice-president  for  the  last  three  and  a  half 
years.  After  a  trip  to  Chicago,  Mr.  Slining 
will  return  to  San  Antonio  to  take  up  the  in- 
vestigation of  several  hydraulic  developments. 

Frank  R.  Farnham  has  joined  the  staff  of 
Walter  B.  Snow,  publicity  engineer  and  adver- 
tising agent,  Boston.  Mr.  Farnham  was  previ- 
ously with  the  McGraw  Publishing  Company, 
in  charge  of  copy  service  department  for  En- 
gineering Record,  Electrical  World,  Electric 
Railway  Journal,  and  Metallurgical  and  Chem- 
ical Engineering. 

William  A.  Smith,  formerly  in  charge  of 
grade-crossing  elimination  work  on  the  New 
York  Central  &  Hudson  River  Railroad  in  the 
vicinity  of  New  York  City,  has  been  appointed 
village  engineer  of  Tuckahoe  and  town  engi- 
neer of  Eastchester,  N.  Y.  He  will  also  main- 
tain an  office  for  the  purpose  of  practising  as 
consulting  engineer  at  Tuckahoe. 

Maj.  Wildurr  Willing,  Corps  of  Engineers, 
U.  S.  A.,  has  been  detailed  to  superintend  the 
construction  and  repair  of  aids  to  navigation 
in  the  Fifteenth  Lighthouse  District,  relieving 
of  this  duty  Col.  Curtis  McD.  Townsend,  Corps 
of  Engineers,  U.  S.  A.,  division  engineer  of 
the  Western  Division.  Major  Willing  was  for- 
merly under  the  immediate  orders  of  the  St. 
Louis  district  engineer  office. 

Sutton  Van  Pelt  has  engaged  in  consulting 
work,  including  engineering  construction,  with 
an  office  at  La  Porte,  Ind.  Mr.  Van  Pelt  has 
been  connected  vnth  the  U.  S.  War  Department 
in  the  design  and  construction  of  locks,  dams 
and  canals  in  Alabama  and  Michigan.  He  has 
also  been  engineer  and  manager  on  many  im- 
portant construction  projects  in  the  Central 
States. 

Lieut-Col.  Jay  J.  Morrow,  Corps  of  Engi- 
neers, U.  S.  A.,  will  go  to  Panama  early  in 
August  to  assist  Lieut.-Col.  Chester  Harding, 
who,  it  is  understood,  is  to  take  the  place  next 
November  of  Gen.  George  W.  Goethals  as 
Governor  of  the  Canal  Zone.  Colonel  Morrow 
will  then  succeed  Colonel  Harding  as  engineer 
of  maintenance  of  the  canal.  Colonel  Morrow 
is  now  in  charge  of  the  First  Portland  (Ore.) 
District  of  the  Northern  Pacific  Division. 
Under  this  district  are  the  Government  im- 
provements to  the  Columbia,  Willamette, 
Coquille  and  Coos  Rivers,  including  the  Dalles- 
Celilo  Canal. 

Thomas  L.  Fountain,  of  the  Fountain-Shaw 
Engineering  Company  of  Dallas,  Tex.,  has 
been  appointed  engineer  of  sewers  for  the  city 
of  Dallas.  He  was  graduated  from  Cornell 
University  in  1905.  As  assistant  engineer  for 
Alexander  Potter,  consulting  engineer,  of  New 
York  City,  he  was  in  charge  of  the  drafting 
room  and  the  design  of  sewer  works.  He  su- 
pervised the  construction  of  additions  to  the 
West  Orange  (N.  J.)  water  system.  In  1907 
he  made  surveys  and  plans  for  a  water  de- 
velopment and  a  1000  hp.  hydroelectric  plant 
for  the  Giraux  Consolidated  Mines  Company 
of  New  York  City.  In  1908  he  was  appomted 
assistant  resident  engineer  on  the  construc- 
tion of  the  McKeesport  (Pa.)  water-punflca- 
tion  plant.  He  became  a  member  of  the  Foun- 
tain-Shaw Company  in  January,  1909. 

R  H  Howard,  formerly  general  manager  of 
the  New  Orleans  Great  Northern  Railroad,  has 
been  appointed  chief  engineer  maintenance-of- 
way  of  the  Wabash  Railroad,  with  headquar- 


ters at  St  Louis.  Mr.  Howard,  who  was  born 
at  Zanesville,  Ohio,  entered  railroad  service  in 
1889  as  draftsman  for  the  Cincinnati  &  Mus- 
kingum Valley  Railroad.  He  wu  subsequently 
assistant  on  engineer  corps,  and  chief  clerk 
to  the  engineer  maintenance-of-way.  In  1902 
he  went  to  the  Vandalia  Railroad  as  assistant 
engineer,  and  three  years  later  was  made  prin- 
cipal assistant  engineer  of  the  Chicago  A 
Eastern  Illinois  Railroad.  Within  a  few 
months  he  became  engineer  maintenance-of- 
way,  remaining  at  this  post  until  1910.  Then 
for  a  few  months  he  was  on  special  railroad 
work  for  private  interests,  and  early  in  1911 
he  went  to  Jackson,  Miss.,  as  chief  engineer 
of  the  Great  Southern  Lumber  Company  and 
engineer  maintenance-of-way  of  the  New  Or- 
leans Great  Northern  Railroad.  He  was  ad- 
vanced to  general  manager  of  the  railroad  in 
June  of  the  same  year. 


Obituary  Notes 

Arthur  Marshall  Morgan,  a  Chicago  hydrau- 
lic electrical  and  sanitary  consulting  engineer, 
died  in  that  city  June  28.  Mr.  Morgan  for  more 
than  twenty  years  was  a  member  of  the  Chi- 
cago firm  of  G.  C.  Morgan,  consulting  hydrau- 
lic engineers.  He  was  a  member  of  the  West- 
ern Society  of  Engineers. 

William  McKenzie  Hughes,  a  consulting 
structural  engrineer  of  Chicago,  died  in  that 
city  June  25.  Mr.  Hughes  was  bom  in  Utica, 
N.  Y.  in  1848  and  graduated  from  Cornell 
University.  He  came  to  Chicago  as  engineer 
of  construction  at  the  world's  fair.  He  was 
city  bridge  engineer  in  1893  and  1894.  He  had 
also  held  a  similar  position  in  Cleveland  and 
Cincinnati.  He  was  engrineer  during  the  con- 
struction of  a  number  of  the  Chicago  elevated 
roads.  For  several  years  prior  to  1899  he  was 
bridge  engineer  for  the  Sanitary  District. 
Since  that  date  he  has  been  in  consulting  prac- 
tice for  himself.  He  has  been  for  many  years 
a  member  of  the  American  Society  of  Civil 
Engineers  and  Western  Society  of  Engineers. 


Civil  Service  Examinations 

United  States. — The  Civil  Service  Commis- 
sion announces  that  examinations  will  be  held 
this  fall  at  the  usual  cities  throughout  the 
country  for  the  positions  enumerated  below. 

September  15. 
Aid,  Coast  and  Geodetic  Survey. 
Computer  Coast  and  Geodetic  Survey. 
Draftsman  : 

Copyist  topographic,  departmental  serv- 
ice. 
Junior  engineer.  Engineer  Department 
Topographic,  departmental  service. 

October  13. 

Aid,  Bureau  of  Standards. 

CrviL  Engineer  and  Draftsman. 

Draftsman  : 
Topographic,  Panama  Canal  Service. 
Ship,  Navy  Department. 

Engineer,  Indian  Service. 
Application  forms  and  full  information  may 
be  obtained  by  addressing  the  U.  S.  Civil  Serv- 
ice Commission,  Washington,  D.  C,  or  the 
secretary  of  the  Board  of  Examiners  at  the 
following  named  places:  Post  office,  Boston, 
Mass.;  Philadelphia,  Pa.;  Atlanta,  Ga.;  Cin- 
cinnati, Ohio;  Chicago,  HI.;  St  Paul,  Minn.; 
Seattle,  Wash.;  San  Francisco,  Cal.;  Custom- 
house, New  York,  N.  Y.;  New  Orleans,  La.; 
Old  Customhouse,  St  Louis,  Mo. 

New  York  State. — An  examination  for  as- 
sistant engineer,  water-power,  storage  and 
drainage.  Conservation  Commission,  salary 
$3,000  a  year,  will  be  held  July  31  at  various 
cities  throughout  the  State.  Applicants  niust 
be  21  years  of  age,  citizens  of  the  United 
States  and  trained  civil  engineers  with  experi- 
ence in  all  three  lines  mentioned  in  the  title 
of  the  position.  Application  blanks  must  be 
received  in  the  office  of  the  State  Civil  Service 
Commission  on  or  before  July  21.  No  applica- 
tion blanks  vfill  be  sent  out  by  mail  after  July 
19.  For  further  information,  apply  to  the 
State  Civil  Service  Commission,  Albany. 
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Concrete  Form  Appliances  That 
Will  Interest  Contractors 

I  to  ««*»  Um  pUc*  of  wooden  shores 
.^  in  uimwto  form  work,  cut  the 
,.,  „_i  af  •netioa.  wrecking  and  rebuilding, 
aad  MW  oo  tlM  hunbu-  required,  a  series  of 
•4j«atabto  miUI  form  supports  have  just  been 
flifid  !■  tlM  market. 
TW  a4J^rtabk  mttel  shore  and  clamp  com- 
I  Uhistrated  herewith  has  a  horizontal 
•t  tlw  top  which  supports  the  beam 
Two  Ttrtically  and  horizontally  ad- 


raUt    CUUIP    SQDAUS    OOLtniNS    80    THAT    ALL 
CKACKS   AKB   CLOOD 


I  ax*  supported  by  hooks  and  links 
carry  the  weight  Adjustable  collars 
B  the  pipes  of  which  the  support  is  made. 
IWy  are  capable  of  being  securely  fastened 
ia  any  position,  to  hold  the  beam  sides  in  place. 
The  upper  ends  of  these  beam-side  clamps  are 
proridad  with  a  bracket  to  support  the  joists. 
So  mil  111  to  this  bracket  that  it  may  be  de- 
tadwd  ia  a  stirrup  which  supports  a  timber 
nandaf  tnm  bracket  to  bracket  and  carrying 
yM  anda  ot  intermediate  joists.  In  this  way 
an  Jaiato  are  adjusted  to  the  proper  height 
ftwB  aaa  bearing.  By  the  vertical  adjustment 
of  tlMM  r?*T*.  together  with  this  joist-sup- 
porting timber,  the  entire  floor  is  adjustable 
as  a  unit. 

Thm  work  ot  wrecking  is  simple.  For  ordi- 
nary ■lyiiiliiHiil  only  one  lever  is  required, 
lad  ttanfloco  a  single-lever  shore  for  tempo- 
ratry  work  haa  also  been  devised.  These  shores 
hava  an  adjostment  of  3  ft.  6  in.  The  closed 
biigkt  ia  »  ft,  and  the  extended  height  12  ft. 
•  in. 

A  feature  of  the  metal  column  clamp  is  that 
it  can  be  adjusted  very  closely.  When  a  set 
of  thsBi  are  in  place,  they  automatically  square 
tka  eeinmn,  and  can  be  tightened  from  all  sides 
aa  aa  to  ckMe  all  cracks.     The  clamps  will 


ened  very  quickly.  The  clamp  is  made  of 
heavy  steel  bars  with  one  end  provided  with  a 
toothed  locking-dog,  pivoted  between  two 
plates,  which  are  riveted  to  opposite  sides  of 
the  bar.  Sufficient  space  is  allowed  to  enable 
the  bar  to  slide  freely  when  the  locking-dog 
is  not  engaged.  For  octagonal  column  clamps, 
four  additional  bars  are  used.  The  clamps, 
which  will  accommodate  any  usual  size  of 
column,  and  the  shores  are  manufactured  by 
the  Gemco  Manufacturing  Company  of  Mil- 
waukee. 

Two-Speed  Gear  Change  Said  to 
Prolong  Life  of  Brush  Sweeper 

A  feature  of  the  latest  model  revolving 
brush  sweeper  to  be  placed  on  the  market  is 
the  addition  of  a  two-gear  change  which  it  is 
claimed  allows  the  sweeper  to  work  at  maxi- 
mum capacity  until  the  brush  is  entirely  worn 
down.  The  broom  is  thrown  into  high  or  low 
speed  by  a  lever  at  the  driver's  right  as  on  an 
automobile.  As  a  result  the  surface  speed  of 
the  broom  can  be  increased  when  its  diameter 
is  reduced,  thus  keeping  up  the  cleaning  effi- 
ciency when  the  broom  is  worn.  The  team  is 
driven  at  the  regular  rate  with  the  broom  at 
high  speed. 

From  a  galvanized  iron  tank,  holding  200 
gal.,  mounted  on  top  of  the  wagon  platform, 
water  is  sprayed  just  ahead  of  the  broom 
through  either,  or  both,  of  two  perforated 
pipes.  Two  valves  controlling  the  spray  are  at 
the  extreme  right  of  the  driver.  If  the  streets 
are  cleaned  at  the  proper  intervals,  the  spray 
on  this  machine  will  apply  enough  water  to 
make  the  dirt  mealy.  The  outfit  is  compact 
and  of  light  draft,  with  no  load  on  the  horses' 
necks.  The  broom  is  reversible,  revolves  in 
ball  and  socket  joints  and  is  hung  from  an 
equalizer  bar  fitted  with  adjustable  weights. 
The  machine  is  manufactured  by  the  Austin- 
Western  Road  Machinery  Company,  Chicago. 
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horizontal  boiler  having  a  large  number  of 
%-in.  copper  flues  about  16  in.  long.  The  boiler 
and  smoke  box  on  the  5-ton  size  measure  only 
37  in.  over  all.  This  type  of  boiler  is  said  to 
raise  a  full  head  of  steam  with  oil  firing  in 
fifteen  minutes.  The  wheels  are  rigidly  con- 
nected to  the  subframe,  which  supports  the 
main  frame  on  elliptical  springs.  The  pull  is 
taken  through  these  springs,  assisted  by  a  set 
of  angle  bars  mounted  between  the  two  frames. 
Strength,  flexibility  and  ease  of  repair  are 
claimed  for  this  arrangement. 

Locomotives  are  furnished  in  from  two  to 
twelve  ton  sizes,  of  any  gage.  With  gasoline 
for  fuel,  they  may  be  used  in  tunnel  work. 
They  may  be  operated  in  the  open  with  kero- 
sene or  any  fuel  oil. 


Oil-Burning  Contractor's  Locomotive 
Develops  High  Traction 

Burning  oil,  or  other  liquid  fuel,  a  new  con- 
struction locomotive  made  by  the  H.  K.  Porter 
Company,  of  Pittsburgh,  is  run  by  an  engine 
geared  2  to  1  to  the  driving  wheels.  This  ar- 
rangement gives  a  much  more  even  torque  on 
the  drivers  than  can  be  had  with  a  direct  drive. 
This  results,  it  is  claimed,  in  easier  and  quicker 
acceleration,  and  in  eliminating  swaying  at  full 
speed.  The  engine  itself  has  roller  bearings, 
and  is  built  with  much  more  care  and  accuracy 
than  is  the  usual  practice  with  direct-connected 
engines.  This,  it  is  claimed,  makes  a  high 
speed  possible  without  undue  wear,  giving  this 
locomotive  very  nearly  the  same  track  speed  as 
is  obtained  by  other  dinkies. 

This  engine  is  equipped  with  a  new  type  of 


Machine  Reproduces,  Develops  and 
Prints  all  in  Itself 

Facsimile  reproductions  of  blueprints,  maps, 
drawings,  specifications  or,  in  fact,  any 
printed  or  written  matter  that  the  contractor 
or  engineer  desires  to  reproduce,  may  be  ob- 
tained by  means  of  the  "Cameragraph,"  man- 
ufactured by  the  Cameragraph  Company,  Kan- 


MACHINE    MAKES    DIRECT    PRINTS    WITHOUT    USE 
OF  DARK  ROOM,  PLATE  OR  FILM 

sas  City,  Mo.,  a  photographic  appliance  which 
exposes,  develops  and  fixes  the  prints  entirely 
within  the  machine,  without  the  use  of  a  dark 
room,  plate  or  film.  It  is  compact  and  its 
mechanism  is  simple,  requiring  no  expert 
knowledge  on  the  part  of  the  operator. 
Through  one  lens  and  at  one  exposure  either 
the  two  facing  pages  of  a  book  or  the  opposite 
sides  of  the  same  page  may  be  photographed 
direct  on  paper  sensitized  on  both  sides.  If 
it  is  desired  to  use  only  one  side,  paper  sen- 
sitized on  one  side  only  can  be  obtained. 
Where  paper  coated  on  both  sides  is  used, 
100  per  cent  more  print  surface  is  secured 
at  50  per  cent  additional  cost. 
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DIGGING 

The  Modern  Way 


One  of  the  most  indispensa- 
ble of  modern  labor-saving 
and  work-speeding  machines 
provided  for  the  use  of  the 
contractor  is  the 


HAYWARD  BUCKET 


Obstacles  which  continually  confront  contractors — hard, 
rock-filled  .soil,  boulders,  swampy  land,  tree  stumps;  almost 
everything  except  solid  rock,  can  be  handled  quickly  and 
cheaply-  b\  means  of  a  Hayward  Bucket  designed  for  the 
purpose. 

The  illustration  shows  a  1  cu.  yd.  Hayward  Orange  Peel 
Bucket  overcoming  unusually  hard  digging  conditions. 
The  site  being  an  old  reservoir,  the  material  dug  and 
handled  was  overburdened  with  clay,  rolled  earth  and  cob- 
blestones and  also  a  form  of  cemented  gravel. 

There  13  ti  Hayward  Bucket  for  every  purpose,  and  each 
t\  pe  of  bucket  is  built  in  a  variety  of  styles  and  sizes  to 
meet  almost  any  condition. 

Orange  Peel,  Drag  Scraper,  Clam  Shell  and  Electric 
Motor  Buckets.  Also  Hayward  Dredges,  Skid  Excava- 
tors and  the  new  Midget  Digging  Machine. 

hi  cry  tu^ineer  and  contractor  should  have  a  complete  file  oj 
our  caidlo^ues  and  illustrated  pamphlets.     Write  us   today. 
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Tunkhannock  Viaduct 

IT  MUST  be  with  much  satisfaction  that 
the  engineers  of  the  Lackawanna  Rail- 
road witness  the  last  steps  in  the  construc- 
tion of  the  great  Tunkhannock  Viaduct  on 
the  Clark's  Summit  cut-off,  just  above 
Scranton.  When  epoch-making  structures 
of  this  sort  are  proposed  the  engineer,  fig- 
uratively, doffs  his  hat  to  those  with  the 
courage  to  project  them,  but  thereafter,  ac- 
customed as  he  is  to  handling  new  prob- 
lems, quickly  loses  appreciation  of  the  cour- 
age and  ability  which  these  structures 
typify.  Nevertheless,  the  difficulties  in  a 
monumental  work  such  as  the  Tunkhannock 
Viaduct,  the  Quebec  Bridge,  or  the  Hell 
Gate  Arch  are  not  by  any  means  over  when 
the  decision  is  made  to  adopt  the  general 
design.  New  problems,  never  occurring  in 
the  smaller  structures,  constantly  come  up 
for  solution,  and  the  ability  and  courage 
which  brought  the  first  design  into  being 
must  be  matched  throughout  the  work  in 
order  to  handle  properly  the  innumerable 
details  upon  which  the  success  of  the  whole 
is  dependent.  Such  has  been  the  case  in 
connection  with  the  Tunkhannock  struc- 
ture, and  a  word  of  appreciation  as  it  draws 
to  a  close  is,  therefore,  in  order.  The  chief 
engineer,  G.  J.  Ray,  his  assistants  in  the 
drawing  room  and  in  the  field,  and,  finally, 
the  contractors  deserve  to  be  congratulated 
on  the  successful  outcome  of  their  work. 

Funds  for  Road  Maintenance 

THE  RECENT  legislation  in  Pennsyl- 
vania calling  for  the  registration  and 
taxation  of  tractors  and  trailers,  as  noted 
elsewhere  in  these  columns,  is  but  one  mani- 
festation of  an  appreciation  on  the  part 
of  the  State  Highway  Department  of  the 
importance  of  maintaining  the  roads  which 
the  Commonwealth  has  been  building.  A 
more  recent  index  of  the  importance  with 
which  the  maintenance  problem  is  regarded 
is  furnished  by  the  department's  apportion- 
ment of  State-aid  funds  among  the  coun- 
ties for  the  years  1915  and  1916,  the  re- 
sults of  which  have  just  been  announced. 
The  feature  of  this  distribution  of  money 
is  that  a  definite  sum  is  allotted  to  each 
county  expressly  for  maintenance  work.  In 
accordance  with  the  policy  formulated  by 
Commissioner  Cunningham  and  Chief  En- 
gineer Uhler,  the  maintenance  division  of 
the  department  has  estimated  the  amount 
of  money  necessary  for  the  maintenance 
for  two  years  of  previously  constructed 
State-aid  highways  in  each  county  and 
this  amount  has  been  deducted  from  the 
sum  available  for  State-aid  construction. 
This  policy  is  by  far  the  most  economical 
in  the  long  run.  In  some  States  the  funds 
are  so  managed  that  the  necessary  amounts 
are  reserved  for  maintenance,  but  by  mak- 
ing the  county  allotment  known  and  de- 
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ducting  it  from  the  total  of  the  county's 
share  of  State-aid  funds,  the  importance  of 
maintenance  is  very  strongly  impressed  on 
the  local  authorities. 

Alloy  Steel  for  Long  Spans 

TWO  DEFINITE  features  distinguished 
the   design    and   specifications    for   the 
new  bridge  over  the  Ohio  River  at  Metropo- 
lis, 111.,  on  the  Paducah  &  Illinois  Railroad. 
The  main  trusses,  as  described  on  page  53 
of  this  issue,  are  to  be  built  of  silicon-steel 
compression  members  and  nickel-steel  eye- 
bars  and  to  provide  for  Cooper's  E90  load- 
ing.    Although  the  new  1500-ft.  continu- 
ous trusses  of  the  Sciotoville  Bridge,  de- 
scribed in  the  issue  of  June  26,  page  799, 
are  to  be  of  carbon  steel,  because  it  was 
found  that  at  present  prices  a  nickel-steel 
design  cost  about  the  same,  the  use  of  alloy 
steel   for  long-span   trusses    under   heavy 
loading,  especially  for  the  suspended  trusses 
of   cantilever   bridges,   as   in   the   Quebec 
Bridge,  generally  results  in  economy.   This 
will  be  the  first  example  of  the  application 
of  high-silicon  steel  to  bridge  construction, 
and  its  action  in  withstanding  shop  manipu- 
lation and  the  ultimate  cost  of  production 
will  be  watched  with  interest.    The  668-ft. 
simple  truss  span  of  the  Municipal  Bridge 
at  St.  Louis,  which  now  holds  the  record  for 
span  length,  was  built  of  nickel  steel  but  it 
is  understood  that  no  saving  over  the  car- 
bon-steel  design  was   realized.     The  ten- 
dency  toward   large   increase   in   specified 
live  loading  which  characterizes  the  design 
of   recent   bridges   is   notable.     President 
Gibbs,  in  his  address  before  the  American 
Society   for  Testing   Materials,   upon   his 
retirement  at  the  recent  annual  meeting, 
emphasized  the  fact  that  economy  in  rail- 
road   operation    pointed    toward    continual 
increase  in  engine  power  and  weight.     He 
could   see  no   limit  to   the   concentrations 
which  rails  and  structures  must  be  designed 
to  support.     When  it  is  remembered  that 
nearly  all  bridges  which  were  built  20  to 
25  years  ago  have  either  had  to  be  replaced 
or  reinforced  to  carry  present  loadings,  the 
wisdom  of  the  designers  of  expensive  long- 
span  bridges  in  providing  for  very  heavy 
live  loading  is  apparent. 

Promoting  Engineering  Work 

OBJECTION  was  made  early  this  year 
to  the  free  engineering  service  being 
offered  to  small  communities  by  the  exten- 
sion divisions  of  State  universities.  The 
topic  was  the  central  one  at  the  meetings 
of  both  the  Iowa  and  the  Minnesota  so- 
cities  of  engineers.  The  Engineering 
Record  believes  that  there  was  good  ground 
for  the  objection,  for  if  the  practice  is  al- 
lowed to  grow  the  field  of  the  consulting 
engineer,  and  consequently  the  incentive 
for  acquiring  competence  and  experience, 


will  be  curtailed.    This  would  be  a  serious 
blow  to  the  profession  and  would,  in  the 
end,    be   detrimental   to   the   interests   of 
owners  and  builders  of  engineering  works. 
The  Extension  Division  of  the  University 
of  Wisconsin  has  appreciated  very  clearly 
the  danger  of  usurping  the  functions  of 
the  consulting  engineer.    It  has,  therefore, 
shaped  its  advisory  work,  planned  for  the 
benefit  of  the  smaller  communities  of  the 
State,  so  that  in  every  respect  it  may  be 
free  from  the  criticism  voiced  at  the  Iowa 
and    Minnesota    meetings    last    Januar>-. 
Just  how  the  Wisconsin  department  pro- 
ceeds is  told  in  an  article  on  page  47  of  this 
issue,     Without  a  doubt  there  is  a  broad 
field  for  an  activity  of  this  sort,  and,  when 
conducted  in  the  sensible  way  obtaining  in 
Wisconsin,  it  is  a  benefit  not  only  to  the 
smaller  communities  but  to  all  connected 
with  or  dependent  upon  engineering  work. 
For  one  feature  the  Wisconsin  department 
deserves    special    commendation.      It    has 
"been  appreciated  that  one  of  the  critical 
difficulties  is  to  advise  the  community  when 
it  puts  the  question,  "Whom  shall  we  em- 
ploy as  engineer?"    It  is  at  this  point  that 
the  advisory  department  is  most  likely  to 
get  into  difficulties  and  antagonize  those 
whose  support  and  co-operation  it  needs. 
Mr.  Bascom's  solution  is  to  give  the  town 
authorities  the  names  of  the  waterworks 
superintendents  in  the  State,  in  order  that 
they  may  ask  for  the  names  and  some  par- 
ticulars about  the  services  of  engineers  em- 
ployed by  these  plants.     In  this  way  the 
extension  division  could  not  be  accused  of 
favoritism.     The  authorities    at    Madison 
are  to  be  congratulated  on  their  skillful 
handling  of  a  service  beset  with  difficulties. 

Popularizing  Our  Geology 

THE  U.  S.  Geological  Survey  has  just 
embarked  upon  a  very  noteworthy  de- 
parture in  its  work  and  one  that  deserves 
hearty  commendation.  Realizing  the  stim- 
ulus given  to  travel  in  this  country  by  rea- 
son of  the  locking  of  European  doors  and 
the  expositions  on  the  Pacific  Coast,  it  has 
prepared  a  series  of  four  guidebooks,  cover- 
ing four  of  the  older  railroad  routes  be- 
tween the  Mississippi  and  the  Coast.  Part 
A  will  be  devoted  to  a  description  of  the 
Northern  Pacific  route,  with  a  side  trip 
to  Yellowstone  Park;  Part  B,  to  the  Over- 
land route,  with  a  side  trip  to  Yellowstone; 
Part  C,  to  the  Santa  Fe  route,  with  a  side 
trip  to  the  Grand  Canyon  of  the  Colorado, 
and  Part  D,  to  the  Shasta  route  and  Coast 
line.  The  second  of  the  series.  Part  B,  has 
just  been  issued  as  Bulletin  612  of  the 
Geological  Survey.  As  explained  in  the 
preface  of  the  first  volumes  to  appear,  the 
books  are  educational  in  purpose,  but  the 
method  adopted  is  to  entertain  the  traveler 
by  making  more  interesting  what  he  sees 
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from  th«  ear  window.  The  plan  is  to  pre- 
MBt  autboriutivc  daU  regarding  the  coun- 
try tFavcncd.  to  explain  the  geologic  fea- 
tUTM  in  language  readib'  understood  by 
Um  lajnaaa  and  to  point  out  the  economic 
fMtaraa  of  the  various  sections  along  the 
line.  A  careful  perusal  of  one  of  these 
books  while  pasaing  from  the  Mississippi 
Valhqr  to  the  Pacific  will  give  one  a  most 
ancOMt  eoapraliensioa  of  the  economic 
fvtart  of  the  eoantry  traversed,  something 
that  the  average  traveler  never  gets.  To 
htm  a  trip  to  the  Coast  means,  at  its  end, 
only  a  jumble  of  impreasive  scener>'  and 
Mf  deacrta.  with  here  and  there  some  un- 
■mal  feature,  generally  scenic,  standing 
o«l  from  the  mass  and  making  a  perma- 
Bcot  impression  on  his  memory.  Those 
with  a  serious  interest  need  now  not  be 
HdBfonncd  as  to  the  feature;  and  oppor- 
taaitias  of  the  countr>-  they  will  traverse 
oa  the  waj-  to  the  Coast.  The  first  volume, 
BoDctia  612.  is  a  244-page  book,  of  6  x  9-in. 
page,  containing  twenty-five  7  x  8-in.  topo- 
craphk  mapa.  each  showing  a  small  sec- 
tioa  aloBg  the  railroad  line,  to  a  scale  of 
8  io.  to  the  mile  and  with  200-ft.  contour 
iatarrals.  The  text  is  further  illustrated 
tagr  wood  cuts  and  numerous  halftone  illus- 
tntioas  of  seonic  features  along  the  way. 
TIm  volnnw  should  prove  ver>-  popular  in- 
deed with  those  contemplating  a  coast  trip^ 
this  y«ar. 


Importance  of  Biological  Studies  of 
Stream  Pollution 

THE  ETERNAL  cycle  of  change  of  mat- 
ter from  the  mineral  to  the  vegetable 
Uagdom.  from  vegetable  to  animal  and 
animal  back  to  mineral  again  is  of 
ending  interest  From  time  to  time 
phase  after  another  has  been  taken  up 
studied  by  scientists.  Agriculturalists 
have  studied  the  changes  in  the  nitrogen 
in  the  soil  from  manure  to  nitrates  and 
fran  nitrates  to  the  growing  crops.  Sew- 
age disposal  experts  have  long  been  fam- 
iliar with  the  four  conditions  of  nitrogen 
— which,  in  the  language  of  the  water 
■■alyst,  are  termed  albuminoid  ammonia, 
free  aomonia.  nitrites  and  nitrates.  Bac- 
tcriolagists  have  given  attention  to  the  bac- 
teria which  help  to  bring  about  these 
changes.  At  intervals  biologists  interested 
in  the  higher  forms  of  microscopic  life  have 
studied  the  inter-relations  of  the  different 
forms  one  to  the  other.  Most  of  the  studies 
have  been  fragmentary  and  have  not  been 
pursued  far  enough  to  yield  practical  re- 


in his  study  of  the  biology  of  the  Gene- 
see River  at  Rochester,  Prof.  George  C. 
Whipple,  of  Harvard,  showed  the  existence 
of  Uologieal  soocs  corresponding  to  differ- 
ent states  of  pollution  and  self-purification. 
Immediately  below  the  sewer  outfalls  was 
found  a  tone  where  bacteria  were  enor- 
moualy  abundant.  Next  came  a  zone  of  pro- 
toaoa,  then  rotifers  and  Crustacea,  then 
fiah.  Each  kind  of  organism  thrived  upon 
the  preceding,  until  finally  the  f^sh  were 
caught  and  tak^n  to  Rochester  to  serve  as 
food  for  human  beings,  thus  completing 
the  chain.    This  phtnom«»non  j;  not  unique. 


but  universal.  It  remains,  however,  to 
pursue  this  study  in  a  more  detailed  and 
quantitative  manner  and  on  a  more  ex- 
tended scale.  This  problem  is  being  taken 
up  in  several  places,  and  it  bids  fair  to  oc- 
cupy a  prominent  place  in  the  thoughts  of 
sanitary  engineers  for  some  years  to  come. 
Of  particular  interest  are  the  studies  being 
made  at  Brockton,  Mass.,  by  the  biological 
research  department  of  the  Massachusetts 
Institute  of  Technology,  in  the  small 
stream  which  receives  the  effluent  from  the 
sewage  disposal  works.  Prof.  Robert  Spurr 
Weston  is  in  charge  of  this  work.  Impor- 
tant researches  have  also  been  made  by  Dr. 
Forbes  and  his  co-workers  in  the  waters  of  ■ 
the  Illinois  River. 

At  first  thought  one  would  suppose  that 
the  pollution  of  streams  by  trade  wastes 
would  be  essentially  a  problem  for  the 
chemist,  but  the  effect  of  the  addition  of 
trade  wastes  to  streams  upon  the  animals 
and  plants  in  the  water  and  on  the  shores 
is  often  very  pronounced.  Sometimes  their 
growth  is  stimulated;  sometimes  the  or- 
ganisms are  killed  outright. 

The  opportunities  for  similar  .studies 
elsewhere  are  very  great  and  it  is  hoped 
that  not  only  trained  sanitarians  but  ama- 
teur microscopists  will  take  advantage  of 
the  coming  summer  season  to  engage  in  this 
fascinating  and  very  important  field  of 
biology.  To  be  of  greatest  use  the  studies 
should  include  not  only  microscopical  ex- 
amination but  bacteriological  and  chemical 
tests,  and  the  organisms  growing  upon  the 
shores  should  be  studied  as  well  as  those 
in  the  water.  Only  by  such  extensive  and 
intensive  studies  will  the  problem  of  the 
self-purification  of  streams  ever  be  solved. 


Dirigible  versus  Aeroplane 

FROM  the  .standpoint  of  the  engineer  the 
performance  of  aerial  craft  in  the  pres- 
ent war  is  most  interesting,  especially  in 
view  of  the  widely  heralded  destructive 
powers  of  the  Zeppelin,  which  was,  in  popu- 
lar imagination,  "a  dreadnought  of  the  air," 
spreading  unimaginable  destrur-.tion  along 
its  path.  In  particular  it  has  been  prom- 
ised for  a  good  many  months  past  that  Lon- 
don was  to  be  reduced  to  a  flaming  wreck 
by  a  fleet  of  Zeppelins  sweeping  resistlessly 
across  from  the  German  coast.  A  consid- 
erable number  of  the  illustrated  papers 
have  indulged  in  pictorial  forecasts  of  the 
impending  catastrophe. 

The  raid  on  London  was  made  in  May, 
and  the  first  report  of  it,  other  than  the 
brief  and  elaborately  censored  dispatches, 
is  now  at  hand.  As  nearly  as  can  be  deter- 
mined it  proved  as  futile  as  the  previous 
incursions  upon  the  British  coast  which 
furnished  practice  in  bombarding  fisher- 
men's huts  and  sea-.shore  boarding  houses. 
It  is  not  yet  clearly  known  whether  the  raid 
was  by  one  Zeppelin  or  several.  Reports 
state,  however,  that  about  ninety  bombs 
were  dropped,  in  part  explosive,  but  gen- 
erally incendiary,  with  the  net  result  of 
killing  outright  four  persons  and  injuring 
about  seventy  others,  a  few  of  them  dan- 
gerously. A  large  percentage  of  the  bombs 
fell  on  unoccupied  land  or  in  vacant  .streets. 
Something  like  a  dozen  fires  were  started. 


of  which  only  a  very  few  required  the  serv- 
ices of  the  fire  department,  and  that  is 
about  the  complete  record  aside  from  a  very 
moderate  degree  of  damage  to  buildin'gs 
from  explosion.  The  raider  was  flying  high 
and  in  the  very  early  morning ;  its  crew  was 
unable  to  see  well  the  features  of  the  city 
below,  and  nearly  all  of  the  bombs  dropped 
in  the  suburbs  or  poorer  quarters  of  the 
city. 

It  is,  on  the  whole,  a  rather  surprising 
record,  after  the  promises  of  wholesale  de- 
struction that  had  been  made.  A  few  days- 
later  another  Zeppelin,  returning  from  a 
raid  on  the  English  Coast,  was  destroyed  in 
Belgium  by  a  bomb  thrown  from  a  British 
monoplane,  and  if  any  really  keen  watch 
had  been  kept  in  the  London  territory  it  is 
more  likely  that  the  hostile  Zeppelin,  would 
have  shared  a  similar  fate  before  she  could 
have  flown  out  of  the  country. 

The  truth  seems  to  be  that,  splendid  as 
the  Zeppelin  is  for  long  scouting  expedi- 
tions, it  is  quite  too  good  a  target  to  risk 
Hying  low  or  in  broad  daylight,  and  at 
night,  flying  over  a  darkened  city,  the 
chances  for  effective  bomb  throwing  are 
greatly  diminished.  So  far  as  the  contest 
has  now  gone  the  honors  are  decidedly  with 
the  aeroplanes  as  weapons  of  offence.  Their 
small  size,  great  speed,  and  extreme  facility 
in  maneuvering,  make  them  vastly  more 
dangerous  than  the  dirigibles,  particularly 
when  one  realizes  that  dozens  of  them  can 
be  sent  out  for  the  cost  of  a  single  Zeppelin. 
The  big  dirigible  is  a  wonderful  feat  of 
engineering  and  immensely  spectacular,  but 
it  seems  to  bear  about  the  same  relation  t» 
waging  war  that  the  huge  25-knot  liner 
does  to  the  world's  work  of  cargo  carrying. 


Pennsylvania  Law  for  the  Taxation 
of  Tractors  and  Trailers 

THOUGH  vigorously  opposed,  a  law  tax- 
ing tractors  and  trailers  was  passed  by 
the  last  Pennsylvania  Legislature  and  has 
been  signed  by  the  Governor.  While  the 
taxation  of  pleasure  vehicles  and  motor 
trucks  is  now  generally  accepted  without 
opposition,  traction  engines  and  trailers 
have  heretofore  been  free  in  most  States. 
However,  the  principle  being  established,  it 
was  inevitable  that  sooner  or  later  they 
would  be  brought  in  under  the  same  gen- 
eral ruling.  Probably  there  will  for 
years  be  dispute  as  to  the  proper  amount 
of  tax,  which,  theoretically,  should  be  based 
on  the  relative  destructiveness  of  various 
vehicles.  The  manufacturers  of  heavy 
vehicles  contend  that  because  of  the  wider 
tires  and  the  lower  speeds  the  destructive- 
ness of  the  heavier  vehicles  is  not  as  great, 
as  that  of  the  fast-moving  pleasure  cars. 
There  is  much  force  to  their  argument, 
though,  of  cour.se,  with  pavement  of  de- 
ficient thickness,  the  reverse  would  hold. 
The  Pennsylvania  law  attacks  the  problem 
from  various  .standpoints  and  its  details 
will  therefore  be  of  interest  to  highway 
engineers. 

For  the  purposes  of  regulation  the  new 
measure  divides  the  heavy  vehicles  into  two 
general  classe.s — those  used  exclusively  for 
agricultural    purposes,    road-grading,    and 
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the  transportation  of  the  machinery  which, 
when  at  rest,  they  operate  with  their  own 
power,  and  those  used  for  freighting.  The 
registration  fees  in  the  first  class  are  $5 
and  in  the  second  class  $20  annually.  For 
trailers  weighing  less  than  10,000  lb.,  in- 
cluding load,  the  charge  is  |3  per  year,  and 
for  trailer  weights  in  excess  of  10,000  lb., 
but  under  no  circumstances  more  than 
24,000  lb.,  the  fee  is  $5. 

Limiting  weights  also  are  prescribed  for 
tractors  of  both  classes — for  the  first  class, 
28,000  lb.  and  for  the  second,  or  freight- 
hauling  traffic  type,  32,000  lb.  Cleats  are 
allowed  on  the  drivers  of  all  traction  en- 
gines, but  their  width  must  be  at  least  2]2 
in.  and  their  height  not  more  than  l^^  in. 
In  the  case  of  the  trailers  the  tires  must 
be  smooth  and  no  load  exceeding  750  lb. 
per  inch  width  of  tire  is  allowed. 

These  are,  in  brief,  the  main  provisions 
of  the  law  in  so  far  as  it  relates  to  weights, 
widths  of  wheels  and  type  of  cleats.  But 
as  a  further  safeguard  to  the  highway  sys- 
tem the  State  highway  commissioner  is 
vested  with  authority  to  designate  allow- 
able hauling  routes.  Applications,  set- 
ting forth  the  roads  to  be  used  and  the 
weights  of  the  tractors,  must  be  made  in 
advance,  and  the  commissioner  may  use 
his  discretion  as  to  the  granting  of  per- 
mits. This  is  an  important  point,  for, 
even  if  a  tractor  fulfilled  all  of  the  require- 
ments previously  outlined,  its  owner  might 
elect  to  operate  it  at  a  time  when  the  roads 
were  soft.  As  a  result  there  would  be  seri- 
ous damage  to  the  surfacing.  With  the 
powers  granted  to  him,  however,  the  com- 
missioner may  allow  heavy  vehicles  to 
operate  only  when  the  routes  are  in  a  con- 
dition to  carry  heavy  loads. 

There  is  but  little  doubt  that  taxes  and 
restrictions  of  these  general  types  are  to 
be  expected  in  other  states  in  the  near  fu- 
ture. The  tendency  is  to  make  those  pay 
who  most  directly  benefit  by  an  improve- 
ment and  to  apply  reasonable  safeguards 
for  the  protection  of  the  surfacing.  Op- 
position there  will  be,  but  the  energy  had 
better  be  expended  on  keeping  the  restric- 
tions and  taxes  reasonable  than  in  opposing 
the  principle  in  toto. 


Common  Sense  Regarding  Academic 
Freedom 

JUST  at  present  comment  is  rife  in 
Philadelphia  and  among  graduates  of 
the  University  of  Pennsylvania  over  the  re- 
fusal of  the  trustees  of  that  institution  to 
renew  a  contract  with  a  member  of  the  eco- 
nomics faculty.  It  is  stated  by  those  agi- 
tating for  his  re-employment  that  his  vir- 
tual dismissal  is  due  to  the  disagreement  of 
the  trustees  with  certain  economic  opinions 
advocated  by  him.  They  declare  that 
"academic  freedom,"  the  right  of  members 
of  the  faculty  to  pursue  unhampered  their 
investigations  and  publish  their  results, 
has  been  curtailed.  This  journal  is  not  in- 
formed as  to  the  facts  in  the  Pennsylvania 
case,  but  because  of  its  importance  the 
Engineering  Record  takes  advantage  of  the 
opportunity  afforded  by  the  incident  to  dis- 
cuss the  general  subject  of  academic  free- 
dom.   Its  abuse  is  such  that  every  educated 


man  needs  to  do  some  vigorous  thinking  on 
the  subject. 

It  is  contended  in  the  university  world 
that  the  university  cannot  fulfill  its  func- 
tions as  the  leader  of  thought  unless  mem- 
bers of  the  faculty  are  free  to  pursue  their 
investigations  wherever  they  may  lead  and 
to  publish  without  restraint  or  supervision 
their  conclusions.  With  this  contention,  in 
the  abstract,  this  journal  has  no  quarrel. 
It  does  believe,  however,  that  the  doctrine 
of  academic  freedom  has  been  pushed  to 
absurd  conclusions. 

This  journal  cannot  believe  that  the  wide 
and  unqualified  endorsement  by  educated 
men  of  the  doctrine  of  unhampered  aca- 
demic liberty  has  been  given  after  full  con- 
sideration of  all  that  the  doctrine  involves. 
American  men,  in  the  mass,  especially 
educated  Americans,  think  sanely.  They 
discover  quickly  theories  that  lead  to  ab- 
surd results  and  are  not  slow  in  expressing 
their  opinions. 

To  hold  that  there  should  be  no  restric- 
tions on  academic  freedom  is  to  concede 
that,  no  matter  how  false  the  theory  or  how 
destructive  its  conclusions,  every  imma- 
ture instructor  or  radical  professor  shall 
have  the  privilege  of  teaching  it  to  Ameri- 
can young  men  and  women  at  the  most  im- 
pressionable period  of  their  lives.  The 
man  who  advocates  unhampered  freedom 
of  speech  in  university  circles  would  pro- 
test most  loudly  if  a  member  of  the  faculty 
were  allowed  to  teach  immoral  doctrine, 
immoral  in  the  sense  in  which  we  usually 
use  that  term.  Yet,  broadly  speaking,  it  is 
just  as  immoral,  just  as  much  a  violation  of 
the  fundamentals  of  ethics,  to  teach,  for 
example,  under  the  guise  of  a  new  economic 
theory,  that  race  suicide  is  justifiable  or 
that  theft  is  legitimate.  The  latter  doc- 
trine certainly  has  been  taught  in  at  least 
one  of  our  institutions,  for  a  teacher  in  the 
economics  faculty  advocated  the  right  of 
the  Government  to  take  private  property 
without  compensation.  Socialism  is  an- 
other of  the  vagaries,  taught  not  with  a 
view  to  examining  into  its  principles,  as 
one  would  into  any  other  economic  doc- 
trine, but  advocated  and  preached  from  the 
professional  chair.  Fathers  of  youths  now 
in  American  universities  can  multiply  with 
ease  the  list  of  false  doctrines  to  which 
their  sons  and  daughters  are  obliged  to 
listen. 

Unquestionably  we  must  permit  freedom 
in  investigation  and  research.  For  the 
sake  of  the  ultimate  good  we  must  bear 
with  half-baked  theories,  silly  doctrines 
and  perverted  conclusions,  but  that  does 
not  necessarily  imply  that  these  same 
theories  and  conclusions  are  to  be  taken 
into  the  classrooms  and  to  be  taught  as 
true  to  those  not  yet  mature  enough  or  suf- 
ficiently familiar  with  the  subject  to  dis- 
cover the  error.  The  place  for  those 
theories  and  conclusions  is  the  forum 
afforded  by  the  meetings  and  journals  of 
the  learned  societies,  where  they  come  for 
examination  before  a  body  of  specialists. 
Unfortunately,  however,  this  is  just  what 
these  immature  minds  do  not  want.  While 
professing  to  seek  the  truth  they  are  in 
reality  seeking  the  truth  as  they  want  it 
to  be,  and  the  last  thing  they  care  to  do  is 


to   put   their   theories   before   those    fully 
competent  to  analyze  them. 

NeceiiHarily,  if  academic  liberty  is  to  be 
restricted,  there  must  be  some  body  or 
authority  which  shall  set  the  limiUtions. 
For  this  we  must  look  to  boards  of  trustees 
and  heads  of  departments.  When,  how- 
ever, they  exercise  their  proper  functions 
— when  they  stand  between  our  young 
men  and  women  and  a  faculty  member  who 
is  teaching  error — the  local  press,  members 
of  the  faculty  and  graduates  immediately 
go  up  in  arms  over  the  restriction  of  "free 
speech."  An  instructor,  so  limited  by 
higher  authority,  immediately  becomes  the 
recipient  of  the  martyr's  crown,  his  popu- 
larity increases  many  fold  over  night  and 
protests  deluge  the  trustees  or  whatever 
authority  has  taken  the  action.  It  is  a  sad 
commentary  upon  the  quality  of  our  edu- 
cation that  so  many  university  graduates 
should  be  found  in  this  unreasoning  throng. 

As  a  result  of  experiences  of  this  kind, 
boards  of  trustees  have  learned  how  diffi- 
cult it  is  to  handle  such  cases  of  needed 
discipline,  and,  without  a  doubt,  have  been 
deterred  in  many  cases  from  taking  what 
they  believed  to  be  desirable  action. 
Methods  of  quiet  elimination  have  un- 
doubtedly been  tried  rather  than  face  the 
storm  of  protest  sure  to  be  arouied  if 
"straight-from-the-shoulder"  action  were 
taken.  Radical  and  immature  members  of 
the  faculty  appreciate  this,  too,  and  there- 
fore do  not  hesitate  to  abuse  the  privilega 
of  academic  freedom,  confident  that  in  case 
of  discipline  the  masses  will  be  with  them. 

It  need  hardly  be  added  that  a  faculty 
member  taking  advantage  of  his  board  of 
trustees  or  his  department  head  in  this  way 
can  only  be  described  by  the  word  despic- 
able. If  he  could  stand  alone,  isolating 
himself  from  his  university,  but  little  harm 
would  be  done.  But  the  press  takes  de- 
light in  calling  the  merest  tyro  on  the  fac- 
ulty "professor"  and  in  linking  his  name 
with  the  institution,  so  that  his  doctrines, 
no  matter  how  radical  or  erroneous,  go 
forth  with  the  weight  of  university  au- 
thority back  of  them.  The  instructor  or 
professor  cannot  speak  in  his  private  capa- 
city, even  if  he  would.  When,  therefore,  in 
defiance  of  what  he  knows  to  be  the  atti- 
tude of  his  superiors,  he  insists  upon  giv- 
ing vent  to  his  unsound  doctrines,  he  acts 
as  a  mountebank,  forcing  his  own  personal 
views  upon  an  unsuspecting  public  under 
the  guise  of  university  backing. 

Considering  these  points,  therefore,  the 
Engineering  Record  cannot  believe  that  the 
championship  of  unhampered  academic 
liberty  by  university  men  has  been  the  re- 
sult of  mature  thought.  Free  speech  may 
consistently  be  advocated  without  holding 
that  faculty  members  should  be  allowed  to 
impose  their  doctrines  on  unsuspecting 
and  immature  youths.  If  parents  have  a 
duty  to  protect  their  sons  and  daughters 
from  immoral  influences,  that  duty  is  just 
as  binding  with  reference  to  economic  and 
other  fallacies  as  with  reference  to  those 
we  generally  describe  by  the  word  immoral. 
And  the  duty  imposed  on  the  parent  is 
necessarily  transferred  to  the  boards  of 
trustees'  and  other  authorities,  to  whom  tha 
education  of  his  children  is  entrusted. 
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Why  Drainage  of  Irrigated  Lands  Is  Necessary,  and  How 

the  Problem  Is  Handled 

Leakage  from  Canals  and  Excessive  Use  of  Water  for  Crops  Cause  Saturation  of  Subsoil 
and  Depositing  of  Alkali  on  Ground  Surface — ^Remedy  Lies  in  Intercepting  and  Relief  Drains 

By  D.  W.  MURPHY 
Engineer  in  Charge  of  Drainage,  U.  S.  Reclamation  Service,  Los  Angeles 


A  QUESTION  frequentb'  asked,  espe- 
cially by  those  not  fully  acquainted 
with  farmios  operations  in  the  arid  regions, 
is  why  there  should  be  a  requirement  for 
drainage  on  lands  to  which  water  is  sup- 
plied by  irrigation.  Why,  if  water  is  sup- 
plied artificially  to  the  lands,  should  more 
be  applied  than  is  nece8sar>'  to  keep  the  soil 
ia  a  eonditioo  for  growing  '■rops;  or,  in 
«Ciier  words,  why  should  there  be  any  excess 
mten  in  the  soil  to  be  drained  out?  It 
be  admitted  that  if  no  more  water 
the  land  than  that  which  could  be 
op  and  used  by  growing  crops  no 
would  be  found  in  the  soils,  and  no 
draimtge  would  be  necessao'-  This  eondi- 
tioo is  the  ultimate  goal  of  perfection  in 
irrigation  practice.  It  cannot  be  regarded 
as  impossible  of  being  attained,  but  can  be 
rtached  only  after  long  experience  in  the 
constmction  and  painstaking  care  in  the 
operation  and  use  of  irrigation  works.  It 
is  apparent  to  the  careful  observer  that  the 
need  of  drainage  during  the  pa.st  ten  years 
or  more  has  been  increasing  rather  than  de- 
ad this  despite  the  better 
of  irrigation  that  are  constantly 
being  adopted. 

In  order  to  get  a  clear  understanding  of 
why  drainage  is  required  on  irrigated  lands 
it  is  necessary  to  consider  the  various 
phawM  of  irrigation,  from  the  taking  of 
water  from  the  source  of  supply  to  its  appli- 
catioo  to  the  soil.  To  explain  the  increas- 
ing need  of  drainage  it  is  necessary  also 
to  ooosidor  the  development  of  irrigation 
and  its  effeet  apon  ground-water  conditions 
over  largdjr  increased  irrigated  areas. 

Whbo!  IiaiGATioN  Water  Goes 

Daring  the  past  ten  years  the  growth  of 
irrigation,  over  the  greater  part  of  the  arid 
regioM,  has  been  rapid.  New  enterprises 
have  been  developed  on  large  and  compre- 
I  plans,  and  the  older  ones  have  been 
d  and  extended  so  as  to  reach  more 
the  limits  of  available  lands  and 
supply.  The  conserving  of  all 
.  or  the  greater  part  of  them,  by 
I  of  storage  works,  and  the  supplying 
of  atensive  canal  systems  have  made  pos- 
■iUt  the  irrigation  of  large  individual 
anna.  Valleys  or  plains  miles  in  extent 
have  been  covered  by  networks  of  canals, 
into  which  water  has  been  turned.  From 
tfaeae  canals  water  has  been  diverted  to  the 
tvrtaet  of  the  ground  in  varying  amounts, 
depending  on  the  smoothness  of  the  surface, 
the  character  of  the  soil  and  the  individual 
ideas  of  the  irrigator  applying  it. 

A  part  of  the  water  carried  by  the  canals 
and  laterals  is  lost  by  seepage  from  them 
before  it  reaches  the  irrigator.  A  part  of 
that  delivered  to  him  is  wasted  from  the 
sorface  and  absorbed  by  adjacent  areas 
where  posaibly  it  is  not  needed;  a  part  is 
lost  onderground  because  more  is  applied 
to  the  sorface  soils  than  they  can  reUin  and 
ose  in  the  growing  of  crops.  The  result  is, 
water  is  supplied  not  only  t&  the  surface 


soils,  but  a  part  is  lost  into  the  subsoils, 
which  gradually  become  filled  if  the  under- 
ground losses  are  not  removed.  A  large 
part  of  the  water  lost  in  the  subsoils  is 
carried  away  through  natural  channels" 
through  the  slow  process  of  underground 
percolation.  In  many  instances,  especially 
on  areas  of  limited  extent,  and  where  the 
subsoils  are  of  a  uniform,  porous  nature, 
the  natural  underground  drainage  is  sufll- 
cient  to  carry  away  the  excess  water  and 
prevent  the  subsoils  becoming  saturated. 
But  on  large  areas,  or  even  on  small  ones, 
where  the  underlying  materials  are  more  or 
less  impervious  and  irregular,  natural 
drainage  is  generally  not  sufficient  to  carry 
away  the  underground  losses.  In  such 
cases  the  subsoils  become  filled,  and  the 
ground  water  is  raised  in  many  cases  to  the 
surface  of  the  ground. 

Construction  to  Prevent  Leaks  from 
Canals  Expensive 

The  principal  sources  of  ground  water  on 
irrigated  lands,  as  above  stated,  are  losses 
from  canals  and  laterals,  and  underground 
waste  due  to  excess  application  to  the  land. 
Losses  from  canals  and  laterals  can  be 
avoided  only  by  lining  the  waterway  or  con- 
structing the  canals  of  watertight  materials 
such  as  concrete  or  other  forms  of  masonry. 
The  cost  of  such  work  is  high,  and  in  many 
irrigated  sections  is  regarded  as  prohibitive 
on  this  account.  Losses  due  to  excess  irri- 
gation are  largely  the  result  of  applying  to 
the  soils  at  a  single  irrigation  more  water 
than  they  can  retain  and  give  up  to  the 
growing  plants.  The  excess  sinks  into  the 
subsoils  and  contributes  to  the  raising  of 
the  ground-water  table. 

As  is  well  known,  the  amount  of  water 
necessary  to  render  the  soil  moist  to  the 
depth  required  for  plant  growth  varies  with 
the  character  and  fineness  of  the  soil,  and 
also  the  character  of  crop  being  grown.  The 
amount  or  depth  of  water  that  should  be 
applied  at  one  irrigation,  under  varying 
conditions  of  soil  and  crop,  is  difficult  to 
determine.  Even  though  this  be  definitely 
known,  the  uniform  application  of  the  re- 
quired amount  and  no  more  over  the  land 


presents  in  many  cases  even  greater  diffi- 
culty. Some  soils,  especially  before  they 
have  been  thoroughly  broken  up  by  cultiva- 
tion and  growth  of  plant  roots,  absorb  water 
slowly,  and  it  must  be  held  on  them  for  a 
relatively  long  period  of  time  to  allow  it  to 
penetrate  to  the  required  depth.  Other 
soils,  such  as  porous  sands  and  gravels,  ab- 
sorb water  so  rapidly  that  it  is  difficult  to 
carry  it  for  even  a  few  hundred  feet  over 
them  without  excessive  underground  wastes. 
Economic  irrigation,  or  the  application  of 
just  the  right  quantity  of  water  to  the  soils, 
requires  careful  preparation  of  lands  and 
care  and  skill  on  the  part  of  the  irrigator. 

More  Water  Used  than   Necessary  in 
Irrigation 

Observations  of  the  effects  of  varying 
quantities  of  water  applied  to  growing 
crops,  and  also  measurements  of  the  under- 
ground losses,  both  show  that  ordinarily 
more  water  than  is  necessary  is  used  in 
irrigation.  The  result  of  this  is  the  filling 
of  the  subsoils  and  the  raising  of  the 
ground-water  iable. 

Another  contributing  factor  to  ground 
waters,  although  far  less  frequent  than 
those  above  mentioned,  are  underground 
percolations  from  natural  streams  or  from 
precipitation  on  higher  areas.  Even  in  the 
semi-arid  regions,  and  where  irrigation  has 
not  been  practised,  examples  are  found 
where  the  ground  water  is  but  a  few  feet 
below  the  surface.  In  such  cases  the  ground 
waters  have  generally  traveled  down  slopes, 
possibly  some  distance  below  the  surface, 
and  have  been  stopped  by  a  more  or  less 
impervious  formation  at  or  near  the  foot  of 
the  slopes.  High  ground-water  areas  are 
also  found  frequently  in  porous  beds  of  sand 
or  gravel  which  are  overlaid  and  possibly 
surrounded  by  dikes  of  clay  or  other  im- 
pervious materials. 

Whenever  the  underground  losses  on  a 
given  area  due  to  seepage  from  canals  and 
streams  and  waste  from  excess  irrigation 
are  greater  than  the  natural  drainage  from 
that  area  can  carry  away,  the  subsoils  grad- 
ually become  filled  and  the  ground-water 
table   rises.     Examples   of  this  kind   have 
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been  found  where  the  water  table  has  risen 
from  50  to  100  ft.  within  a  period  of  ten 
years  or  less.  On  large  irrigated  areas  the 
ground  waters  must  ordinarily  travel 
greater  distances  than  on  small  ones.  There 
is  consequently  greater  danger  of  the  sub- 
soils becoming  filled  and  the  water  table 
being  brought  to  the  surface  on  them. 

Effects  of  High  Water  Table 

The  effects  of  a  high  water  table  are  first, 
to  render  the  soil  unfit  for  growing  crops' 
on  account  of  its  interstices  being  filled  with 
water,  or,  as  it  is  generally  termed,  becom- 
ing saturated;  and,  second,  to  cause  a  de- 
posit of  alkali  upon  the  surface,  the  result 
of  capillary  action  and  evaporation.  In 
order  that  plants  may  survive  and  produce 
proper  growth  in  a  soil,  it  must  be  moist, 
but  not  saturated.    To  accomplish  this,  the 
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J^  t\T^':  ^"  **>'«  movement  they  are 
affected  by  the  character  of  the  subsoil  for- 
mation. Where  this  formation  is  uniform 
as  to  porosity  and  thickness,  ground  waters 
may  travel  at  a  relatively  uniform  rate  and 
distance  below  the  surface.  Where  the  por- 
ous subsoils  are  broken  by  dikes  or  barriers 
ot  less  pervious  materials,  the  underground 
now  or  percolation  is  retarded  and  the 
waters  are  forced  to  the  surface.  As  a  re- 
sult of  this  condition  the  rise  of  ground 
waters  is  seldom,  if  ever,  uniform  over  any 
considerable  area. 

Ordinarily  seepage,  or  the  rise  of  ground 
water  to  the  surface,  begins  at  isolated 
points.  These  may  be  either  along  or  at  the 
foot  of  slopes,  or  even  on  a  level  area  if  it 
be  underlaid  by  a  pervious  bed  of  sand  or 
gravel.  In  the  latter  case  the  seepage  first 
appears  where  the  top  soils  are  thinnest  or 
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water  table  must  be  kept  below  the  zone  of 
plant  growth. 

In  most  sections  of  the  arid  or  semi-arid 
regions  the  soils  contain  more  or  less  alkali 
salts,  many  of  which  when  suflSciently  con- 
centrated are  harmful  to  plant  growth. 
These  salts,  which  are  soluble,  are  dissolved 
by  the  ground  waters,  and  when  the  water 
table  is  high  enough  to  permit  the  water 
being  brought  up  and  evaporated,  the  salts 
are  left  on  the  surface,  as  the  result  of  such 
action.  This  in  a  short  time  causes  a  suffi- 
cient concentration  of  salts  on  the  surface 
to  render  the  lands  unfit  for  cultivation  and 
the  growing  of  crops.  In  order  to  prevent 
the  concentration  of  salts  near  the  surface 
it  is  essential  that  the  water  table  be  kept 
low  enough  to  prevent  capillary  action 
bringing  excess  quantities  of  ground  water 
to  the  surface. 

Purpose  of  Drainage 

The  fundamental  purpose  of  drainage 
works  is  to  control  the  ground-water  table 
and  prevent  its  rising  high  enough  to  im- 
pair the  irrigability  of  the  soil,  either 
through  saturation  or  through  the  accumu- 
lation of  alkali.  Ground  waters  are  not  sta- 
tionary, but  are  slowly  moving  through  the 
minute  spaces  of  the  subsoils  from  lower  to 


where  they  offer  the  least  resistance  to  the 
upward  movement  of  the  water.  From  the 
points  of  starting  seepage  gradually 
spreads,  the  direction  and  rate  of  spreading 
being  dependent  on  the  amount  of  flow  and 
resistance  offered  by  the  top  soils  to  water 
penetrating  them. 

Drainage  works  must  be  so  located  and 
constructed  that  they  will  be  effective  in 
skimming  off  or  disposing  of  the  top  portion 
of  the  ground  waters  over  those  areas  where 
there  is  a  tendency  for  them  to  reach  the 
surface.  These  high  water  areas  may  be 
relieved  in  some  cases  by  intercepting  and 
carrying  away  the  flow  at  the  foot  of  the 
slopes,  or  at  points  where  water  is  forced 
to  the  surface  by  the  presence  of  impervious 
barriers.  In  some  cases  it  is  necessary  to 
tap  large  reservoirs  of  porous  sands  or 
gravel,  and  by  drawing  the  water  out  of 
these,  effect  a  general  lowering  of  the  water 
table  over  the  entire  adjacent  area. 

Two  Classes  of  Drains 
The  conditions  above  mentioned  have 
given  rise  in  drainage  work  to  two  quite 
distinct  classes  of  drains,  known  as  inter- 
cepting drains  and  relief  drains.  The  first 
class  applies  to  drains  by  means  of  which 
water  is  intercepted  and  carried  away  be- 


fore it  reacheti  lower  areas  which  might  be 
injured  by  it.  The  second  class  applies  to 
those  which  tap,  as  it  were,  underground 
reservoirs  in  porous  materials  and  effect  a 
general  lowering  of  the  water  table  over 
them. 

It  is  sometimes  impossible  to  dispose  of 
water  by  means  of  intercepting  drains  con- 
structed along  or  at  the  foot  of  slopes,  on 
account  of  the  great  depth  to  the  pervious 
material  through  which  it  is  traveling.  It 
is  also  frequently  difficult  to  remove  ground 
waters  from  relatively  flat  areas  by  means 
of  drains  constructed  in  them.  The  por- 
ous materials  through  which  the  waters 
actually  come  to  these  areas  may  be  found 
at  depths  so  great  as  to  make  it  imprac- 
ticable to  tap  them  by  means  of  drains.  In 
such  cases  the  water  in  the  lower  subsoils 
is  usually  found  to  exist  under  pressure 
which  in  time  is  sufficient  to  force  it  through 
the  heavy  layer  or  blanket  of  top  soil  to  the 
surface.  Relief  to  such  areas  can  frequently 
be  given  by  means  of  wells  sunk  from  the 
bottom  of  drains  into  the  porous  water- 
bearing materials. 

To  determine  the  location,  type  and  depth 
of  drains  to  be  used  are  questions  to  which 
no  general  answer  can  be  given.  They  de- 
pend on  local  conditions  in  each  particular 
case  and  can  be  determined  only  after  care- 
ful investigations  and  study  of  the  charac- 
ter of  the  subsoils  and  the  ground-water 
movement  through  them. 

Location  and  Depth  of  Drain 

To  be  effective  drains  must  first  of  all  be 
located  so  that  they  will   tap   the   under- 
ground water  in  porous  materials  in  order 
to  produce  a  flow  into  them.    They  should 
also  carry  the  water  so  collected  to  some 
natural  waterway  without  allowing  it  to  be 
lost  in  the  subsoils  and  become  a  source  of 
waterlogging  on  other  lands.    The  depth  of 
drains  must  be  sufliicient  to  lower  and  hold 
the  water  table  below  the  zone  of  plant 
growth,  and  also  below  the  depth  of  exces- 
sive capillary  action  to  the  surface.     Both 
of  these  vary  largely.    The  depth  to  which 
the  roots  of  ordinary  field  crops  penetrate 
the  soil  ranges  roughly  from  a  few  inches 
to  about  4  ft.    This  maximum  is,  however, 
in  many  cases  greatly  exceeded.    The  mini- 
mum depth  to  water  for  crop  requirements, 
consequently,  depends  largely  on  the  nature 
of  the  crop,  whether  deep  or  shallow  rooted. 
In  determining  the  depths  of  drains,  con- 
sideration should  be  given  to  the  protection 
of  the  deepest  rooted  plants  to  be  grown. 
The  height  that  water  will  be  raised  by 
capillary  action  varies  greatly  with  the  tex- 
ture and  condition  of  the  soil.    It  ordinarily 
ranges  from  about  18  in.  to  3V2  ft.  for  any 
appreciable  quantity  of  water  being  brought 
to  the  surface.     In  some  instances  a  per- 
ceptible capillary  action  has  been  observed 
to  a  height  of  7  ft     This  is  exceptional, 
however,  and  it  is  believed  that  the  quantity 
of  water  ordinarily  raised  more  than  about 
3y2  ft.  is  too  small  to  impair  the  lands  seri- 
ously by  the  bringing  up  of  alkali.     The 
condition  of  the  surface  of  a  soil  is  an  im- 
portant factor  in  determining  the  amount 
of  water  which  rises  to  and  is  evaporated 
from  it.    A  well  mulched  surface  reduces 
capillary  action  and  consequent  evaporation. 
The  depth  to  which  drains  must  be  con- 
structed frequently  depends  on  the  depth  to 
various  water-bearing  materials.     In  many 
cases  it  is  necessary  to  go  to  greater  depths 
than  soil  or  crop  conditions  would  require 
in  order  to  reach  materials  sufficiently  por- 
ous to  allow  water  to  pass  readily  through 
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The  determination  of  proper  loca- 
tioas  and  depth  of  drains  requires  a  knowl- 
cdfe  of  the  surface  toposrraph>',  elevation 
and  slope  of  the  ground-water  table  and 
the  water-bearing  properties  of  the  sub- 
•oib  through  which  these  waters  must  pass. 

IN\-EST1CATI0NS  AND  SURVEYS 

One  of  the  important  factors  in  the  loca- 
tion and  planning  of  drainage  works  is  the 
collecting  and  putting  in  convenient  form 
for  use  the  necessar>'  information  relative 
to  ground-water  and  subsoil  conditions. 
Sarfaee  topography  necessary  for  determin- 
ing the  alopes  available  and  the  location  of 
main  outlets  can  be  readily  determined  by 
■wns  of  surveys,  or  in  many  cases  from 
•xteting  contour  maps.  Data  relative  to 
underground  conditions  are  more  difficult  to 
obtain,  and  the  most  thorough  investiga- 
tions that  can  be  made  reveal  only  partly 
the  conditions  governing  the  movements  of 
(round  waters. 

Instances  are  sometimes  found  where  the 
sahnoils  are  uniform  in  character,  and 
where  the  ground  water  in  them  maintains 
relatively  uniform  slopes.  These  conditions 
can  be  determined  by  means  of  relatively 
few  borings  or  test  pits.  Generally,  how- 
ever, the  subsoils  lack  uniformity  both  as 
to  character  and  thickness  and  the  slopes 
and  direction  of  percolation  in  them  are 
ver>'  erratic.  Conditions  of  this  .sort  re- 
quire the  collection  of  a  large  amount  of 
field  data  and  a  systematic  arrangement  of 
these  data  in  order  to  give  the  necessary 
iaformation  for  laying  out  a  drainage  sys- 
tem. Miscellaneous  data  relating  to  depths, 
to  ground  water  and  to  character  of  under- 
lying materials  are  of  little  value  in  show- 
ing the  source  of  ground-water  supply,  or 
where  it  can  best  be  reached  by  means  of 
drains. 

Plan  Devised  for  Determining  Under- 
ground Conditions 

The  most  satisfactor}-  plan  so  far  devised 
bjr  the  writer  for  determining  the  under- 
ground conditions  is  by  means  of  subsur- 
face cross-sections  or  profiles.  The  sections 
•r»  OMially  taken  at,  or  nearly  at,  right 
anglea  to  the  natural  slope  of  the  country. 
They  are  prepared  by  first  running  accurate 
surface  profiles  by  means  of  chain  and  level 
or  other  suitable  means.  These  are  platted 
on  a  scale  of  from  500  to  1000  ft.  to  the  inch 
horizontal  and  10  ft.  to  the  inch  vertical. 
This  large  vertical  scale  permits  showing 
the  details  as  to  character  of  subsoils  and 
devstioB  of  water  Uble.  The  small  hori- 
sontal  scale  is  convenient  for  showing  in  a 
compact  form  the  conditions  over  a  large 
area. 

The  elevations  of  ground  water  and  the 
character  of  the  underlying  materials  are 
indicated  on  the  sections  by  means  of  con- 
venient symbols.  Wherever  possible  the 
sections  are  taken  on  parallel  lines  and  are 
platted  one  above  the  other  from  the  lower 
to  the  upper  part  of  the  area.  All  are  re- 
ferred to  the  same  straight  line  so  that  the 
location  of  any  point  on  a  section  can  be 
readily  determined  on  the  ground.  When 
the  sections  can  be  taken  on  east-and-west 
or  north-and-south  lines,  as  is  usually  the 
case,  they  are  referred  to  rectangular  co- 
ordinates. Distances  are  usually  given  in 
miles  and  fractions  of  a  mile.  Such  a  series 
of  sections  when  platted  represent  a  sort  of 
relief  map  of  the  area  covered  by  them. 

The  elevation  of  water  table  and  the  char- 
acter of  the  underlying  materials  are  deter- 
mined by  means  of  borings  or  test  pits. 


The  latter  are  used  in  heavy  gravels  or 
other  materials  through  which  the  auger 
cannot  be  made  to  penetrate.  For  making 
borings  an  ordinary  hand  soil  auger  about 
2  in.  in  diameter  is  commonly  used.  With 
this  form  of  auger  borings  have  been  made 
and  the  materials  determined  to  depths  of 
30  ft.  or  more.  Where  borings  are  made  in 
sand  or  silty  materials  which  cave  readily 
the  wells  are  kept  open  by  means  of  light 
iron  casings.  This  is  generally  necessary, 
also,  where  a  series  of  readings  is  to  be 
taken  for  the  purpose  of  determining  the 
elevation  of  the  water  table. 

The  interval  at  which  sections  are  taken 
depends  on  the  surface  topography,  the  na- 
ture of  the  subsoil  formation  and  the  varia- 
tions in  elevation  of  ground  water.  It  usually 
ranges  roughly  from  '2  mile  as  a  maximum 
to  about  200  ft.  as  a  minimum.  Simi- 
larly, the  distances  between  borings  or  test 
pits  in  a  section  are  made  to  suit  each  par- 
ticular case.  They  must  be  near  enough 
to  each  other  to  give  a  reasonably  accurate 
profile  of  the  top  of  the  ground  water  and 
also  to  show  variations  in  the  underground 
formation.  The  depths  to  porous  strata  and 
the  pinching  out  of  these  strata  are  factors 


which  must  be  carefully  determined.  These 
in  some  instances  require  borings  at  inter- 
vals of  50  ft.  or  less. 

Use  of  Sections  in  Locating  Drains 

The  primary  purposes  of  subsurface  sec- 
tions is  to  show  the  grades  and  direction  of 
flow  of  ground  waters,  and  the  locations 
of  the  various  classes  of  materials  which 
affect  this  flow.  They  show  also  the  loca- 
tions of  high  ground-water  areas  and  where 
these  areas  may  be  tapped  to  lower  the 
water  table  over  them. 

The  points  at  which  a  drain  should  cross 
the  various  sections  gives  a  preliminary 
location  which  can  be  quickly  determined 
and  marked  on  the  ground.  The  final  loca- 
tion is  made  by  connecting  these  prelimi- 
nary points  by  the  most  feasible  lines.  Ex- 
cept over  very  rough  areas,  and  even  there 
if  the  sections  are  taken  close  together, 
reasonably  accurate  profiles  of  any  proposed 
line  can  be  prepared  from  them  and  the 
available  slopes  determined.  The  depths  to 
which  drains  must  be  constructed  in  order 
to  reach  porous  water-bearing  materials  is 
shown  by  the  position  of  such  materials  on 
the  subsurface  sections. 


Flat-Slab  Bridges  at  Denver  Combine  Per- 
manency and  Good  Appearance 

Four  Such  Structures   Built  Across  Cherry  Creek  Were  Specially 
Designed  to  Withstand  Such   Floods  as  Wrought  Havoc  in  1912 

By  WALTER  H.  WHEELER 
With   C.  A.  P.  Turner,  Minneapolis 


IMMEDIATELY  after  the  disastrous 
cloudburst  and  Cherry  Creek  flood  which 
occurred  at  Denver  July  14,  1912,  it  became 
necessary  for  the  city,  in  connection  with 
fehe  repair  work  which  followed  the  flood,  to 
consider  the  construction  of  four  new 
bridges  spanning  the  channel  of  the  creek. 
For  most  of  its  course  through  the  city  the 
channel  is  confined  by  reinforced-concrete 
retaining  walls  and  varies  from  80  to  100  ft. 
in  width,  the  depth  ranging  from  10  to  15 
ft.  The  grade  of  the  creek  bed  is  quite 
steep,  causing  the  water  to  flow,  in  times  of 
flood,  at  a  high  speed,  and  there  is  fre- 
quently considerable  debris  brought  down. 

To  meet  these  conditions  the  city  desired 
to  construct  bridges  which  would  be  as 
nearly  permanent  as  possible  and  at  the 
same  time  be  ornamental  and  provide  the 
greatest  area  of  clear  waterway  for  a  given 
elevation  of  roadway.  It  was  decided  to  use 
reinforced-concrete  construction  and  com- 
petitive designs  and  bids  were  called  for  on 
the  Market  and  Larimer  Street  bridges, 
situated  on  opposite  sides  of  the  city  hall. 
Designs  were  submitted  for  two-span  and 
single-span  bridges  of  the  girder,  arch  and 
flat-slab  types  and  contract  was  let  for  flat- 
slab  bridges  of  the  "mushroom"  type.  The 
design  gave  a  clear  waterway  10  per  cent 
in  excess  of  the  other  designs  submitted. 
Later  the  city  let  a  contract  for  a  bridge  at 
Downing  Street  and  for  one  at  Curtis 
Street,  in  both  of  which  the  same  system 
was  specified. 

The  new  bridges  give  more  clearance  un- 
derneath than  the  old  steel  bridges  they  re- 
place, and  the  bottoms  of  the  slabs  are 
smooth  and  do  not  offer  any  opportunity  for 
driftwood  to  catch  in  passing  under  and 
form  a  dam,  as  did  the  steel  bridges. 

The  Downing  Street  bridge  is  80  ft.  wide 


by  106  ft.  long  over  all.  The  spans  between 
piers,  center  to  center,  are  45  ft.  longitudin- 
ally by  34  ft.  transversely.  The  roadway  is 
56  ft.,  with  a  double-track  street-car  line 
in  the  middle,  and  12-ft.  sidewalks  at  each 
side  of  the  roadway.  This  bridge  crosses 
somewhat  obliquely,  so  that  the  longitudi- 
nal lines  of  pier  centers  intersect  the  trans- 
verse lines  of  centers  at  about  70  deg.,  mak- 
ing the  perpendicular  distance  between 
longitudinal  lines  about  32  ft.  For  pur- 
poses of  computation  the  spans  will 
consequently  be  taken  as  45  ft.  and 
32  ft.  The  bridge  is  designed  to  carry 
a  working  live  load  of  150  lb.  per 
square  foot  over  the  full  area  and  pro- 
vides for  a  moving  load  of  one  75-ton  car 
and  one  18-ton  road  roller  on  each  panel, 
plus  ordinary  vehicle  and  foot  traffic.  The 
rails  of  the  car  tracks  are  carried  on  Car- 
negie 51/2-1".  steel  ties  embedded  in  the  con- 
crete of  the  slab.  The  roadway  is  paved 
with  3V2-in.  16-lb.  creosoted  wood  blocks, 
manufacturers'  standard  specification,  laid 
on  a  1-in.  sand  cushion.  The  slab  is  20  in. 
thick  at  the  gutter,  25  in.  thick  at  center  of 
roadway,  31  in.  at  inside  edge  of  sidewalk, 
and  32  in.  at  outside  edge  of  sidewalk. 
There  are  three  rows  of  three  columns  or 
piers  each  crossing  the  stream,  a  middle 
column  of  each  row  in  midstream.  The 
center  midstream  pier  is  36  in.  square;  the 
two  outside  midstream  piers  are  built  ob- 
long in  section  and  are  3  ft.  wide  by  9  ft. 
6  in.  long,  the  idea  being  to  bring  the  piers 
out  flush  with  the  edge  of  the  bridge  and 
give  the  spans,  when  viewed  from  the  side, 
the  appearance  of  a  flat  arch.  The  six  end 
piers  are  42  in.  square. 

All  piers  are  carried  down  to  bedrock  and 
anchored  thereon  with  four  1'%-in.  round 
rods    extending   4   ft.    into   the   rock   and 
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grouted.  Bedrock  at  Downing  Street  aver- 
aged about  5  ft.  below  the  Creek  bed,  at 
Market  Street  about  15  ft.  The  bedrock 
is  shale  and  the  footings  of  the  piers  are 
proportioned  for  a  bearing  on  the  rock  of 
about  8  tons  per  square  foot  when  the 
bridge  is  fully  loaded.  Embedded  in  each 
sidewalk  24  in.  above  the  bottom  of  the  slab 
are  7  lines  of  4  x  12-in.  hollow  tile,  spaced 
18  in.  on  centers,  for  wire  conduits.  At 
each  end  of  the  bridge  a  thin  wall  is  carried 
down  flush  with  the  edge  of  the  bridge  to 
the  top  of  the  retaining  wall  to  carry  out 
the  flat-arch  effect. 

Reinforcing 

The  reinforcing  in  the  slab  consists  of 
belts  of  rods  running  in  four  directions, 
between  piers,  with  16-ft.  laps  in  every  belt 
at  each  mushroom  head.  The  belts  are  16  ft. 
in  width,  which  is  the  width  of  the  "mush- 
room" heads  on  the  piers.  These  heads 
are  made  exceptionally  stiff,  having  twice 
the  usual  number  of  radial  and  ring  rods. 
The  outer  edges  of  the  slab  are  carried  as 
a  cantilever  and  reinforced  with  supple- 
mentary rods  running  longitudinally  near 
the  edges  of  the  slab.  There  is  also 
supplementary  reinforcing  in  the  sidewalk 
near  the  surface.  The  columns  or  piers  are 
reinforced  with  vertical  rods  and  spiral 
hooping.  All  steel  is  plain  round  bars,  man- 
ufacturers' standard  specifications  for 
structural  grade. 

The  wearing  surface  of  the  sidewalks  is 
floated  smooth  and  blocked  off  in  squares. 
The  hand  railing  and  lamp  posts  are  of 
ornamental  cast  stone  manufactured  by  the 
National  Stone  Manufacturing  Company  of 
Minneapolis,  and  are  laid  up  in  cement 
mortar. 

The  writer  is  not  aware  that  any  tests 
have  been  made  on  the  bridge  since  its  com- 
pletion, but  it  has  been  in  actual  service 
about  two  years.  The  construction  work  was 
done  during  the  winter  with  the  thermom- 
eter registering  as  low  as  20  deg.  below 
zero  at  times.  Artificial  means  were  em- 
ployed to  prevent  the  concrete  from  freez- 
ing. The  water  used  in  mixing,  as  also  the 
aggregate,  was  warmed,  and  salamanders 
were  kept  fired  under  the  slab  for  a  period 
of  about  three  weeks  after  casting. 

Stresses 

Referring  to  Dr.  Henry  T.  Eddy's  book, 
recently  published,  entitled  "The  Theory 
of  the  Flexure  and  Strength  of  Rectangu- 
lar Flat  Plates,  Applied  to  Reinforced- 
Concrete  Floor  Slabs,"  and  applying  his 
formula,  it  will  be  noted  that  the  width 
of  the  belts  of  rods  in  the  slab  of  the 
Downing  Street  Bridge  should  be  such  in 
the    mushroom    system    as    to    make   them 
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cover  practically  the  entire  area  of  the 
slab,  which  is  found  to  be  the  case  in  this 
design,  although,  by  reason  of  the  obliquity 
of  the  bridge,  this  width  is  some  10  in. 
less  than  7  (L,  +  L,)/32,  which  would  have 
been  required  in  case  of  rectangular  panels 
for  the  "mushroom"  system,  where  L, 
equals  longitudinal  span  and  L,  transverse 
span.  Applying  his  formula  and  assuming 
a  dead  load  for  the  slab  of  350  lb.  per 
square  foot  and  a  live  load  of  150  lb.  per 
square  foot  distributed  over  the  full  area 
of  one  panel,  which  equals  a  total  load  of 
720,000  lb.  evenly  distributed,  we  find  /„ 
the  stress  on  the  steel,  is  about  8300  lb. 
per  square  inch,  and  under  a  test  load  of 
double  the  working  load  /,  equals  about 
10,800  lb.  per  square  inch  at  the  middle  of 
the  45-ft.  span. 

The  number  and  length  of  the  laps  over 
the  columns  reduce  the  unit  stresses  in  the 
steel  over  the  edge  of  the  caps  below  that 
at  midspan.  Were  four  times  the  live  load 
placed  upon  the  bridge,  the  greatest  unit 
stress  in  the  steel  would  be  only  15,800  lb. 
The  factor  of  safety  may,  consequently,  be 
taken  as  more  than  4. 

Again  applying  his  formula  for  the  de- 
flection at  the  center  of  the  panel,  we  find, 
under  a  test  load  of  800  lb.  per  square  foot 
evenly  distributed  over  the  full  area  of  a 
panel,  the  deflection  at  the  center  would  not 
exceed  0.18  in.,  which  is  less  than  1/3000 
of  the  span.  But  this  formula  is  one  de- 
rived to  compute  actual  deflections  for 
heavy  loads  only  where  the  unit  stresses  in 
the  steel  are  20,000  lb.  or  more,  and  give 
results  much  in  excess  for  small  loads.  On 
this  account  and  owing  to  stiff  sidewalks 
over  30  in.  deep,  longitudinal  car  rails,  and 
pavement,  it  is  probable  that  no  deflection 
could  be  detected  under  test  load. 

Assuming  the  neutral  axis  to  be  at  the 
bottom  of  the  slab  at  the  edge  of  the  pier 
the  maximum  stress  on  the  concrete  on  the 
center  of  the  slab,  computations  show  that 
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caps  is  everywhere  less  than  700  lb.  per 
square  inch,  the  allowable  working  stress. 

From  the  above  it  will  be  seen  the  stress 
values  for  concrete  and  steel  used  in  design- 
ing the  slab  of  this  bridge  are  very  con- 
servative. It  will  also  be  noted  that  the 
formulae  used  in  obtaining  the  above  values 
for  stress  in  steel  and  concrete  are  appli- 
cable only  where  the  stiff  column  heads  of 
the  "mushroom"  system  are  used. 

The  Downing  Street  bridge  was  con- 
structed by  the  C.  P.  Allen  Contracting 
Company  of  Denver.  The  concrete  for  all 
piers  was  cast  up  to  the  sand  line  before  the 
centering  for  the  slab  and  the  remainder  of 
the  piers  were  erected.  The  balance  of  the 
bridge  was  cast  in  one  operation,  but  not 
continuous,  the  slab  being  divided  into 
panels,  so  that  one  panel  with  its  piers 
could  be  completed  in  a  day's  run,  all  joints 
in  the  slab  being  made  at  the  centers  of 
spans,  using  temporary  wooden  bulkheads 
to  secure  smooth  vertical  joints.  The  con- 
crete was  all  machine  mixed  and  placed 
with  two-wheeled  carts. 

Centering 

The  centering  for  the  slabs  consisted 
of  6  X  12-in.  posts  spaced  about  8  ft.  3  in. 
on  centers  both  ways,  carried  on  12  x  14-in. 
mud  sills  and  sway-braced  both  ways  with 
3  X  6-in.  bracing.  Stringers  12  x  12  in.,  of 
Oregon  pine,  were  laid  directly  on  the  posts, 
and  2  x  12-in.  Oregon  pine  joists  laid  over 
the  stringers  12  in.  on  centers,  with  1-in. 
sheeting  over  the  joists.  Very  little  cutting 
of  the  form  lumber  was  necessary  because 
of  the  flat  slab  without  beams,  and  the  sal- 
vage on  it  to  the  contractor  was  therefore 
exceptionally  large. 

Mud  sills  were  used  instead  of  piling,  as 
ordinarily  Cherry  Creek  carried  very  little 
water  in  the  winter  time,  and  it  was  ex- 
pected the  work  would  be  completed  before 
the  usual  spring  freshets.  The  specifica- 
tions provided  that  the  slab  centering  should 
remain  in  place  for  not  less  than  sixty  days. 
The  work  was  delayed  somewhat  in  start- 
ing, which  brought  the  casting  of  the  slab 
later  in  the  spring  than  was  expected,  and 
about  thirty  days  after  casting  an  un- 
usually early  freshet  cut  away  the  sand  un- 
der the  mud  sills,  allowing  the  forms  to  set- 
tle several  inches.  As  far  as  could  be 
observed,  however,  there  was  no  settlement 
in  the  slab.  This  practical  test  clearly 
shows  that  the  concrete  when  properly 
cured  is  far  from  overstressed,  as  it  is 
now  probably  three  times  as  strong  in  com- 
pression as  it  was  thirty  days  after  cast- 
ing, and  should  carry  five  times  the  full 
working  live  load  as  easily  as  it  then  car- 
ried its  own  dead  load. 

The  contract  price  for  the  bridge,  plus 
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the  cost  to  the  city  of  reinforcing  dia- 
grams, steel  «nd  artificial  stone,  was  about 
117.400.  This  did  not  include  the  track 
woric.  which  was  a  separate  item  and  paid 
for  by  the  Denver  City  Tramway  Clompany. 
As  the  bridge  is  constructed  it  is  abso- 
lately  independent  of  any  end  abutments  or 
reUining  walls,  and  approaches  and  retein- 
ing  walls  could  be  entirely  washed  away 
and  the  bed  of  the  creek  scoured  down  to 
bedrock  without  injury  to  the  bridge.  In 
the  event  of  a  flood  passing  over  the  top 
the  railing  and  lamp  standards  might  be 
injured,  but  could  be  easily  and  compara- 
tively cheaply  replaced.  The  stone  railings 
might  wash  away  if  submerged  by  a  flood 
and  leave  only  the  relatively  thin  slab  im- 
peding the  flow  of  the  water,  which  would 
tend  to  cause  only  slight  overflow.  The 
weight  of  the  bridge  itself  adds  greatly  to 
its  permanency. 

The  total  contract  price  for  the  Market 
Street  bridge  was  $17,150;  for  Larimer 
Street  bridge  $17,850.  The  contract  price 
of  the  Curtis  Street  bridge  plus  cost  to  city 
of  reinforcing  diagrams,  steel  and  artificial 
stone  was  $12,300.  On  all  four  bridges  the 
writer  acted  as  engineering  agent  for  C.  A. 
P.  Turner  of  Minneapolis,  designing  and 
famishing  the  reinforcing  steel  and  arti- 
ficial stone. 

Standard  Grades  and  Cross-Sections 
for  Colorado  Roads 

MAXIMUM  road  grades  adopted  by  the 
Colorado  State  Highway  Commission 
are  6  per  cent,  and  most  of  the  lines  laid 
oat  over  the  Continental  Divide  are  within 
this  limit,  with  the  exception  of  a  few  short 
stretches.  The  standard  width  of  road  is 
28  ft.  from  ditch  to  ditch,  with  a  rise  in 
the  center  of  the  road  of  20  in.  from  the 
bottom  of  the  ditch.  The  section  was  de- 
signed, states  J.  E.  Maloney,  State  high- 
way engrineer,  with  the  idea  that  blade  ma- 
chines and  teams  could  be  used  to  do  the 
crowning.  For  sidehill  work  the  width 
from  a  2-ft.  ditch  to  the  outside  of  the  road 
is  18  ft.  The  slope  toward  the  hill  is  Va 
in.  per  foot.  For  embankments  a  width  of 
24  ft.  has  been  adopted,  with  a  rise  of  IVz 
in.  to  the  foot. 


First  2400- Volt  Third-Rail 
Line  Is  Built 

Electric  Road  in  Michigan,  Linking  Grand  Rapids. 

Kalamazoo  and  Battle  Creek,  Is  Designed 

for  Heavy  Loads  and  High  Speeds 

A  2400- VOLT  third-rail  electric  railroad 
—the  first  ever  built  to  use  such  a  high 
voltage  with  the  third  rail— has  just  been 
completed  in  Southern  Michigan.  The  line 
is  owned  by  the  Commonwealth  Power,  Rail- 
way &  Light  Company  of  Grand  Rapids,  and 
has  just  been  turned  over  to  the  Michigan 
Railway,  the  operating  company.  It  consists 
of  a  new  line  50  miles  long  from  Kalamazoo 
to  Grand  Rapids,  and  branches  to  Battle 
Creek  and  Allegan,  obtained  by  buying  and 
electrifying  a  44y2-niile  branch  of  the 
Michigan  Central  Railroad  connecting  these 
two  points.  The  Battle  Creek-Allegan  line 
crosses  the  new  line  at  Monteith  Junction, 
18  miles  from  Kalamazoo  and  30  miles  from 
Battle  Creek.  The  Kalamazoo-Grand  Rapids 
section  represents  the  highest  type  of  mod- 
em electric-railway  construction,  being  de- 
signed for  heavy  loads  and  speeds  up  to  90 
miles  per  hour.  Some  of  the  trains  are 
scheduled  to  run  the  50  miles  in  seventy 
minutes. 

General  Features 

The  territory  traversed  between  Grand 
Rapids  and  Kalamazoo  is  slightly  rolling, 
some  rather  heavy  cuts  and  fills  being  neces- 
sary. Except  in  the  city  streets  of  Kalama- 
zoo, and  on  a  section  of  private  right-of- 
way  in  Grand  Rapids,  the  maximum  curva- 
ture is  3  deg.  and  the  maximum  grade  1  per 
cent.  The  roadbed  is  18  ft.  wide  on  fill  and 
24  ft.  wide  in  cuts,  lYatl  slopes  being  used 
in  each  case.  The  total  amount  of  grading 
for  the  50  miles  was  about  1,000,000  cu.  yd., 
the  heaviest  being  20  ft.  deep  and  2000  ft. 
long,  and  involving  85,000  cu.  yd.  The 
maximum  fill  contained  60,000  cu.  yd.  and 
was  30  ft.  deep.  In  general,  the  right  of 
way  is  100  ft.  wide.  Through  Grand  Rapids 
there  is  a  section  of  private  right-of-way 
several  miles  long,  wide  enough  for  a  sec- 
ond track.    All  right-of-way  is  fenced. 

All  waterways  and  under  or  over  cross- 
ings are  concrete  or  concrete  and  steel  com- 
bined.     For    the    smaller    openings    rein- 
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TOWERS  FOR  reEOER-LINE  CROSSING 


BOARD    EACH    SIDE    PROTECTS    THIRD    RAIL 

forced-concrete  pipe  was  used,  furnished 
under  contract  by  the  Chicago  Reinforced 
Concrete  Pipe  Company.  This  pipe  was 
made  on  the  right-of-way  with  a  portable 
concrete  mixing  plant  which  was  moved 
along  the  line  to  minimize  the  haul  of  the 
completed  pipe. 

Bridges 

All  bridges  and  viaducts  except  those  to 
carry  foreign  roads  were  designed  for 
Cooper's  E-40  loading,  which  is  approxi- 
mately equivalent  to  a  100-ton  car.  For 
overhead  highway  crossings  the  ordinary 
three-span   type   of   bridge   was   generally 

used. 

Two  bridges  of  unusual  size  were  con- 
structed over  the  Grand  River  in  Grand 
Rapids.  The  lower  Grand  River  bridge  con- 
sists of  seven  88-ft.  deck  girders  resting  on 
concrete  piers,  the  two  central  spans  of 
which  rest  on  a  circular  pier  and  are  de- 
signed as  a  draw  span.  Double-track  ap- 
proaches of  this  bridge  from  each  side  close 
into  gauntlet  tracks  over  the  bridge.  This 
structure,  with  its  two  59-ft.  towers,  giving 
a  210-ft.  feeder  span,  is  shown  in  one  of 
the  accompanying  illustrations. 

The  upper  Grand  River  crossing  is  a 
double-track  reinforced-concrete  bridge. 
The  Grand  Rapids  passenger  terminal  is  at 
one  end  of  the  structure  and  a  freight  yard 
and  repair  shops  are  at  the  other  end.  The 
bridge  is  of  the  Luten  type,  with  four  96-ft. 
spans  and  one  slightly  longer. 

All  track,  including  main  track  and  sid- 
ings, is  laid  with  80-lb.  A.  S.  C.  E.  rail  on 
8-ft.  cedar  ties,  twenty  to  a  33-ft.  rail. 
Every  sixth  tie  is  10  ft.  long  and  furnishes 
support  for  the  third  rail.  Main-line  tum- 
outs  are  built  with  No.  12  frogs,  18-ft. 
switch  points  and  90y2-ft.  leads.  Passing 
sidings  are  approximately  1000  ft.  long, 
built  according  to  main-line  standards,  ex- 
cept that  the  third  rail  is  lighter.  All  turn- 
outs were  finished  by  the  Cleveland  Frog  & 
Crossing  Company,  as  were  the  manganese- 
steel  crossings  at  all  grade  intersections 
with  foreign  roads.  All  grade  crossings  of 
other  railroads  are  interlocked. 

Third  Rail 

Along  the  main  line  the  third  rail  is  an 
80-lb.  A.  S.  C.  E.  low-carbon  rail  rolled 
especially  for  this  road;  on  industrial  sid- 
ings and  passing  tracks  52-lb.  relayer  is 
used  instead.  The  center  of  the  third  rail 
is  32  in.  from  the  nearest  gage  and  the  top 
is  8  15/32  in.  above  the  surface  of  the  track 
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rail.      The    type    of    protection    is    shown 
clearly  in  one  of  the  photographs. 

In  the  cities  and  elsewhere  where  the 
overhead  trolley  replaces  the  third  rail, 
three  types  of  catenary  suspension  have 
been  used.  Where  there  are  two  tracks  they 
are  spanned  at  300-ft.  intervals  by  double- 
track  special  galvanized-steel  bridges  with 
the  legs  set  in  concrete.  The  legs  are  32 
ft.  1  in.  long  and  set  5  ft.  in  concrete,  and 
give  a  trolley  clearance  of  9  ft.  above  the 
top  of  rail.  The  single-track  overhead 
construction  is  suspended  from  special 
galvanized,  hot-riveted,  steel  latticed  poles 
set  in  concrete.  Wooden  poles  are  used  for 
the  side  tracks. 

Service 

As  the  road  handles  package  freight  and 
express  traffic  as  well  as  passengers,  facili- 
ties have  been  provided  therefor.    At  Grand 
Rapids  the  freight  facilities  are  on  the  op- 
posite side  of  the  Grand  Kiver  from  the 
passenger  terminal,  and  include  a  50  x  185 
ft.  freight  house  and  a  team  yard,  as  well 
as  a  repair  plant.     At  Kalamazoo  a  com- 
bination passenger  and  freight  terminal  has 
been  provided.    To  meet  the  traffic  demands 
in  the  best  manner,  three  classes  of  service 
have  been  inaugurated— local  trains,  limited 
trains  and  flyers.    The  flyers  are  single  cars 
from  Kalamazoo  and  Battle  Creek  to  Mon- 
teith  Junction,  where  they  are  coupled  to- 
gether and  run  to  Grand  Rapids  as  two-car 
trains.   The  shorter  run,  that  from  Kalama- 
zoo to  Grand  Rapids,  a  distance  of  50  miles, 
is   made  in   1   hour  and   10  minutes.    The 
limited  train  takes  slightly  longer,  and  the 
local  trains  require  1  hour  and  45  minutes 
and  2   hours  and  25   minutes  respectively 
from  Kalamazoo  to  Grand  Rapids  and  from 
Battle  Creek  to  Grand  Rapids. 

The  work  of  building  the  new  line,  and 
electrifying  the  steam  road  running  to  Bat- 
tle Creek  and  Allegan,  was  under  the  im- 
mediate supervision  of  George  L.  Erwin, 
president  and  general  manager  of  the  Michi- 
gan Engineering  Company,  and  G.  J.  Wag- 
ner, superintendent  of  construction.  Dur- 
ing the  construction  period  the  Michigan 
Railway  was  represented  by  the  late  W.  A. 
Foote,  vice-president,  who  promoted  the  line 
and  was  responsible  for  many  of  its  unusual 
features. 

State-Aid  Road-Improvement  Surveys 
made  by  the  Wisconsin  Highway  Commis- 
sion from  July  1,  1911,  to  July  1,  1914, 
cost  $27,165  for  a  total  of  2567  miles,  an 
average  of  $10.58  per  mile.  In  addition 
182  miles  of  surveys  were  made  by  repre- 
sentatives of  the  counties,  which  were  not 
paid  for  by  the  commission,  making  a  total 
of  2749  miles  of  State-aid  road  surveys. 
During  the  past  winter  the  commission 
made  surveys  and  plans  for  500  miles  of 
road,  at  approximately  $7000. 
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Bowl  Outlets  Reduce  Veloci- 
ties  at  Pipe-Line  Ends 

Enlarged  Concrete  Sections   Used   at  Entrance 

Ends  of  Main  and  Diversion  Channels 

of  Irrigation  Project  in  California 

DIVERSION  of  water  from  the  main 
canal  of  Imperial  Water  Company  No 
5,  near  Holtville,  Cal,  is  accomplished  at 
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under  a  low-line  main  have  been  used.  The 
intakes  and  discharges  conBist  of  vertical 
walls  of  reinforced  concrete  or  of  treated 
Oregon  pine.  With  concrete  the  pipe  is 
simply  embedded  in  the  walls,  but  with 
wood  the  pipe  is  let  into  the  wood  and  the 
joint  called  with  oakum.  Pipe  has  been 
selected  where  the  concrete  materials  run 
high  in  cost 

Roger  Laurence  is  chief  engineer  of  Im- 


STANDARD    CHECK    ON    IRRIGATION    WORKS   NEAR  HOLTVILLE 


three  points  by  concrete  checks  from  which 
the  water  is  led  in  metal  pipes  some  20  ft. 
away  from  the  main  structure  to  prevent 
the  possibility  of  erosion  and  back-cutting 
from  the  discharge.  In  one  case  two  Amer- 
ican ingot-iron  corrugated  pipes  of  5-ft. 
and  2-ft.  diameter  respectively  had  their 
intake  ends  embedded  in  the  side  wall  of 
the  check,  while  the  outlet  ends  discharged 
into  a  concrete  bowl,  4  ft.  deep  and  28  and 
10  ft.  in  diameter,  designed  to  reduce  the 
velocity  so  as  to  prevent  erosion  of  the 
unlined  canal  earth  banks  beyond  the  bowl. 
The  5-ft.  pipe  feeds  a  side  main  paralleling 
the  supply  canal.  To  make  the  necessary 
turn  two  45-deg.  elbows,  placed  20  ft.  apart, 
were  employed.  All  joints  made  in  the  field 
were  riveted  and  soldered,  substantial  mud- 
sills were  placed  under  the  pipe  and  earth 
was  puddled  carefully  around  it.  Control 
of  the  outlet  flow  is  attained  by  wooden 
gates  moving  in  iron  channels  embedded  in 
the  concrete  walls  of  the  check  and  operated 
by  lift  screws.  The  engineer  states  that 
the  structures  are  watertight  and  satisfac- 
tory in  operation. 

In  this  district  several  corrugated-iron 
inverted  siphons  for  the  purpose  of  carry- 
ing storm  water  and  waste  irrigation  water 


perial  Water  Company  No.  5  and  has  im- 
mediate charge  of  all  construction  woric, 
which  is  carried  out  by  force  account. 


Boulevard  Will  Overlook  Entrance  to 
San  Francisco  Harbor 

A  SCENIC  boulevard  starting  at  the  Pan- 
ama-Pacific International  Exposition 
and  skirting  the  tops  of  the  cliffs  overlook- 
ing the  entrance  to  San  Francisco  harbor 
is  now  under  construction,  the  major  part 
of  the  work  being  undertaken  by  the  city 
of  San  Francisco.  The  roadway  is  80  ft. 
wide  with  a  paved  center,  parking  and  side- 
walks. Part  of  the  route  is  through  the 
Presidio  military  reservation  and  is  being 
constructed  by  the  Government.  Private 
owners  have  donated  parts  of  the  right  of 
way  and  the  exposition  company  has  appro- 
priated $64,000  toward  the  work. 


Water  consumption  in  Albany,  N.  Y., 
during  1914  amounted  to  219  gal.  per  cap- 
ita daily  as  compared  with  211  gal.  in  1913 
and  235  gal.  in  1912.  The  population  in 
1914  was  108,692  and  the  number  of  meters 
installed  6519. 


CONCRETE   CHECK    WITH    METAL   PIPE   OUTLETS 


END  OP  PIPE   LEADING  INTO  CONCRETE  BOWL 
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Tunkhannock   Viaduct  Ncar- 
ing  Completion 

tarn  Step*  ladode  Coocretinc  Arch  Ribs  and  Spui- 

drd  Walli  Through  Upper  Panels  of  Central 

Cableway  Toiwer 

THE  MAIN  RIBS  for  the  center  arch  of 
tiM  Tunkhaiuiock  viaduct,  which  have 
jact  been  eoaereted,  were  built  through  two 
bajra  of  the  central  double  cableway  tower 
without  stof^inff  operation  of  the  cableway. 
This  tower  rises  more  than  320  ft.  above 
the  erMk  bed,  and  supports  four  cableways, 
two  OB  each  side.  The  viaduct,  2375  ft. 
Ions  and  240  ft  high  from  the  creek  level  to 
tiM  parapet,  is  now  nearing  completion, 
onljr  6000  of  its  162,000  cu.  yd.  of  concrete 
■Maoor)'  remaining  to  be  placed.  It  con- 
sists of  ten  180-ft.  and  two  100-ft.  arch 
spans,  and  is  the  largest  structure  of  its 
kind  in  existence.  The  viaduct  is  part  of 
tiie  4S-miIe  Nicholson  cut-off  of  the  Dela- 
ware, Lackawanna  &  Western  Railroad  in 
Borthaastem  Pennsylvania.  Its  construc- 
tion, inelading  special  features  of  the  foun- 
dation work,  the  arch  centering  and  the 
twin  double-span  cableways,  erected  for 
handling  centering  and  concrete,  have  been 
described  in  the  issues  of  the  Engineering 
Record  of  May  3,  1913,  page  484,  and  Nov. 
29.  1913.  page  594. 

The  central  cableway  tower  is  of  timber 
on  concrete  pedestals  midway  between  piers 
5  and  6.     The  timber  tower  consists  of 


three  bents,  parallel  to  the  bridge,  of  three 
posts  each.  The  faces  of  the  tower  perpen- 
dicular to  the  bridge  are  battered,  while 
those  parallel  to  the  bridge  are  vertical. 
The  central  bent  is  located  between  the 
main  arch  ribs,  which  are  in  pairs  for  each 
span,  while  the  outside  bents  are  entirely 
clear  of  the  concrete  construction. 

Centering  for  Last  Arch  Span  Set 

As  will  be  remembered  from  the  former 
articles,  each  arch  center  is  in  four  sec- 
tions. The  four  sections  next  to  the  piers 
for  the  two  sets  of  centering  are  entirely 
clear  of  the  tower,  and  were  set  first.  The 
four  middle  sections  were  then  erected  by 
temporarily  removing  one  panel  of  X-brac- 
ing on  each  face  of  the  tower  and  replacing 
it  through  the  framework  of  the  centering 
after  the  latter  had  been  set.  The  X-brac- 
ing in  the  panel  above  was  then  removed  to 
allow  the  rib  concrete  to  be  poured. 

Between  each  of  the  batter  faces  of  the 
tower  and  the  three  center  posts  on  a  line 
at  right  angles  to  the  viaduct  comes  a  span- 
drel wall.  To  concrete  these  two  walls  the 
X-bracing  is  removed  in  one  panel  between 
the  three  posts  of  the  bent  between  the  arch 
ribs.  In  concreting  the  floor  of  the  viaduct 
three  small  square  holes  will  be  left  for  the 
three  posts  of  the  center  bent.  The  con- 
crete clears  the  cableway  tower  at  all  other 
points. 

This  construction  was  all  planned  at 
the     time     the     cableway     was     designed. 


When  the  last  arch  centers  had  been  set, 
the  last  remaining  clear  hoistways  through 
which  the  cableways  could  reach  the  ground 
were  blocked.  Provision  had  to  be  made, 
therefore,  for  raising  concrete  buckets  from 
the  tracks  on  the  floor  of  the  valley  to  the 
bridge  deck  and  transferring  them  to  the 
cableways.  This  is  done  by  four  derricks, 
two  on  top  of  pier  6  and  two  on  pier  4. 
Pier  5  was  not  used,  as  it  was  not  quite  fin- 
ished at  the  time  the  last  arch  centers  were 
set.  Because  of  the  smaller  hoists  used,  it 
takes  90  seconds  to  hoist  a  bucket  with  a 
derrick  as  against  30  seconds  with  the 
cableway.  Buckets  can  be  handled  right  to 
the  face  of  the  tower,  and  dumped  into 
hoppers,  the  concrete  being  spouted  the 
short  distance  remaining  to  the  center  of 
the  arch.  Two  yards  has  been  the  stand- 
ard concrete  unit  han^dled  on  the  job,  and 
30  cu.  yd.  per  hour,  or  better,  have  been 
placed  for  each  cableway  span  in  service. 
The  cableway  tower  construction  was 
planned  by  Lincoln  Bush  and  engineers  of 
the  Lidgerwood  Manufacturing  Company. 
Flickwir  &  Bush  are  the  contractors  for 
the  viaduct,  and  F.  M.  Talbot  is  general 
manager  of  the  company.  The  design  and 
construction  of  the  viaduct  has  been  under 
the  direction  of  G.  J.  Ray,  chief  engineer 
of  the  Delaware,  Lackawanna  &  Western 
Railroad.  F.  L.  Wheaton  is  engineer  of 
construction  in  charge  of  the  entire  cut-off 
work,  and  A.  B.  Cohen,  concrete  engineer, 
handled  the  design  of  the  viaduct. 
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TUNKHANNOCK    CREEK    VIADUCT    ON    LACKAWANNA   RAILROAD   ENTERS   LAST   STAGE   OF   CONSTRUCTION 
With  US  length  of  2375  (t.  and  its  height  of  240  ft.   above  creek  level,  thi«  structure  is  conceded  to  be  the  most  remarkable  concrete  viaduct  In  the  world. 
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Driving  and  Lining  Carried  On  Simultaneously 
at  Snoqualmie  Tunnel  Saved  Timbering 

Drift  Driven  Akmg  One  Wall  from  "Shafts"  Sunk  in  Bench  in  East  Heading 
Allowed  Most  of  the  Bench  Excavation  to  Be  Trapped  Into  Cars  at  Subgrade 

By  R.  W.  RAE 
Oricf  BagBwer,  Caxade  Irrigation  District,  EUcnsburg,  Wash. 

rpO  SAVE  TIMBERING  concrete  lining  was  mainly  a  hard  black  slate,  although 
J.  was  placed  as  excavation  progressed  in  short  sections  of  granite  and  extremely 
tiM  arch  of  the  top  heading  at  the  east  hard  quartzite  were  also  found.  The  irreg- 
tmi  of  the  Snoqualmie  tunnel,  sixtj-  miles  ularity  of  the  rock  formation  was  the  most 
of  Seattle,  which  was  opened  for  difficult  feature  in  the  driving  of  the  tun- 
Mrijr  this  year.  Concrete  and  muck  nel.  In  many  heading  rounds  the  rock  on 
handled  simultaneously  by  a  dinky 
at  the  kval  of  the  top  of  the  bench.  Mean- 
while a  heading  in  the  bench  along  one 
side  was  driven  from  "shafts"  sunk  in  the 
besch  and  used  to  operate  a  low-level  rail- 
way into  which  the  bulk  of  the  bench  ex- 
cavation was  trapped.  From  the  west  end 
th*  bottom-heading  method  was  used  with 
ff^UHfflny  and  speed.  Concrete  was  handled 
hart  on  an  SOOO-ft.  cable-car  line  in  trains 
of  can  provided  with  grips.  The  fact  that 
the  new  line  was  443.5  ft.  lower  than  the 
old  location  was  tamed  to  good  advantage 
io  laying  out  concrete  plants  at  either  end 
of  the  11. 902- ft.  tunnel.  The  work  was 
doat  entirely  by  the  railway  company's  own 
force*. 

On  Jan.  24,  1915,  the  first  regular  train 
paaaril  throosh  the  tunnel.  Although  work 
on  this  tunnel  was  authorized  in  July,  1910, 
little  was  done  until  March,  1913,  and  the 
balk  of  the  construction  has  been  accom- 
plished since  that  time.  During  this  period 
work  was  prosecuted  day  and  night  with 
a  force  of  from  500  to  2000  men.  Some 
idea  of  the  saving  in  distance,  grade  and 
nrvature  effected  by  the  relocatiojj  may  be 
gained  by  referring  to  the  article  in  the 
Engineering  Record  of  Feb.  13,  1915,  page 

Bottom    Heading    Pbbpeised   for   West 
Postal 


The  tunnd  was  driven  entirely  from  the 
k  At  the  west  end  a  bottom  head- 
ing 7  z  IS  ft  was  first  driven.  This  was 
wiafftd  out  to  the  full  width  and  timbered. 
Upraises  to  the  crown  of  the  arch  were  then 
150  ft  apart  after  which  stopes 
driven  in  both  directions  from  each 
upraise  until  they  met  all  muck  being 
handhid  by  gravity,  through  traps,  into 
l^i-jrd.  aide  damp  cars. 

la  ordinarjr  ground  S-ft  rounds  were 
drilled  in  the  stopes,  consisting  of  approxi- 
mately twenty  holes.    The  rock  encountered 


MUCK    AND    CONCRETE    EQUIPMENT    FOR 
BOTTOM   HEADING 

one  side  was  so  much  harder  than  that  on 
the  other  that  two  machines  would  be 
through  drilling  several  hours  in  advance 
of  the  other  two,  making  it  necessary  to 
crowd  all  the  machines  on  one  side  of  the 
bar  to  complete  the  drilling  on  the  hard 
side.  The  uncertainty  of  the  ground  made 
it  impossible  to  judge  with  any  accuracy 
just  when  a  shot  could  be  put  off.  The  time 
necessary  for  drilling  an  8-ft.  round  varied 
from  3  to  20  hr. 

Deep  Portal  Cut  Necessitates  Top  Head- 
ing AT  East  End 

Owing  to  the  long  portal  cut  at  the  east 
end  of  the  tunnel  it  was  found  necessary 


to  adopt  the  top-heading  plan  of  driving 
to  avoid  waiting  an  additional  three 
months  for  the  excavation  of  the  approach. 
The  top  heading,  7  x  13  ft.  in  size,  was 
driven  at  the  crown  of  the  arch  and  later 
winged  out  to  the  full  width  of  18  ft.  The 
floor  line  of  the  heading  was  taken  out  to 
1  ft.  above  the  spring  line  of  the  arch,  so 
as  to  reduce  as  much  as  practicable  the 
amount  of  muck  to  be  handled  at  the  higher 
level.  For  taking  out  the  bench  a  drift 
of  7  ft.  high  by  9  ft.  wide  was  driven 
along  the  south  wall  and  timbered  with 
square  sets.  Everything  above  the  timber- 
ing was  trapped,  the  rectangular  section 
of  the-  bench  left  at  subgrade  being  broken 
up  and  hand-mucked  after  the  trap  timbers 
were  removed.  In  order  that  this  bottom 
drift  might  be  kept  well  in  advance  of  the 
trapping  forces  shafts  were  sunk  at  inter- 
vals of  approximately  800  ft.  from  the 
heading  to  subgrade,  and  drifts  worked 
either  way  from  each  shaft.  The  muck 
from  these  shafts  and  drifts  was  handled 
in  1-yd.  steel  rocker  cars,  which  were 
hoisted  to  the  heading  grade  on  a  cage 
operated  by  a  steam  hoist  using  air. 

In  the  east  end  of  the  tunnel,  the  ground 
was  uniformly  softer  than  that  encountered 
in  the  west  end,  making  it  necessary  to 
put  in  considerable  timber.  The  first  1500 
ft.  was  timbered  with  permanent,  non- 
removable sets.  Later,  owing  to  the  high 
cost  of  this  class  of  work  and  the  decision 
to  concrete  the  entire  tunnel,  much  of  the 
arch  lining  was  placed  as  the  top  heading 
progressed,  thus  avoiding  considerable 
waste  of  timbering.  All  material  in  the 
top  heading  was  handled  by  a  3-ton  Good- 
man electric  trolley  locomotive.  Cars  in  the 
drift  at  subgrade  were  handled  by  7-ton 
steam  dinkies  fired  with  coke. 

Drilling  Operations  and  Equipment 

Air  was  used  at  a  pressure  of  from  90 
to  150  lb.  per  square  inch  and  was  taken 
to  the  heading  in  a  6-in.  pipe  line.  Inger- 
soll-Rand  piston-type  drills,  mounted  on  a 
horizontal  bar,  were  used  in  the  heading, 
and  a  great  many  jackhammers  were  used 
on  the  bench  and  for  trimming.  Drills  of 
3^^-in.  diameter  were  used  as  starters,  and 
1%-in.  drills  to  finish  up.  The  cross  bar  on 
which  the  piston  machines  were  operated 
was  set  about  4  ft.  above  the  bench. 

Ordinarily  sixteen  8y2-ft  holes  were 
drilled  to  a  round,  twelve  being  above  the 
cross  bar  and  four  below  as  lifters.  The 
average  horizontal  break  was  about  7.3  ft. 
Holes  were  not  sprung  except  in  unusually 
hard  ground.  From  31/2  to  9  boxes  of  60- 
per  cent  dynamite  were  required  for  each 
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round  of  sixteen  holes.  Fuses  were  used 
throughout  the  work.  An  average  of  8  lb. 
of  powder  was  required  for  each  cubic  yard 
of  material  removed.  All  muck  was  shot 
upon  steel  sheets  to  facilitate  shoveling. 
The  best  progress  made  in  the  east  heading 
was  433  ft.  in  one  month,  and  as  much 
as  500  ft.  of  the  bench  in  this  heading  was 
removed  in  one  month.  The  trap  to  the 
east  heading  was  maintained  as  its  origi- 
nal high  level  throughout  the  work,  being 
supported  on  8  x  12-in.  timbers  placed  5  ft. 
apart  at  the  spring  line  of  the  arch  and 
posted  to  subgrade. 

Cable  Cars  Carry  Concrete  at  West  End 

The  aggregate  for  the  concrete  used  in 
lining  the  tunnel  was  obtained  from  a 
gravel  bank  on  the  right-of-way  of  the  rail- 
road 15  miles  from  the  west  portal.  It 
was  sluiced  into  cars  at  a  cost  of  about  4 
cents  per  yard,  and  one  train  load  was  de- 
livered to  each  end  of  the  tunnel  every  day 
while  concreting  was  going  on.  The  differ- 
ence in  grade  between  the  old  main  line 
and  the  tunnel  portal  was  taken  advantage 
of  in  locating  the  spur  at  the  west  end  for 
the  delivery  of  gravel  so  that  the  cars 
dumped  directly  into  storage  bins  over  the 
mixer.  The  gravel  storage  consisted  of 
four  bins  with  a  total  capacity  of  350  cu. 
yd.  The  cement  shed  at  the  west  end  had 
a  capacity  of  4000  bbl.  The  gravel  was 
handled  by  one  man,  and  the  cement  by  two 
men. 

Concrete  materials  were  hauled  from  the 
bunkers  and  cement  shed  in  a  mine  skip 
running  on  an  incline  and  dumping  directly 
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into  the  %-yd.  Smith  mixer.  Concrete  was 
handled  from  the  mixer  in  18-cu.  ft.  dump 
cars  over  a  high  line  built  at  the  level  of  the 
top  of  the  bottom  heading.  As  all  muck 
at  this  end  was  handled  at  the  level  of  the 
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TOP    HEADING   METHOD  ON   EAST  END 


tunnel  floor,  this  track  did  not  interfere 
with  the  muck  cars,  and  was  only  used  for 
concrete.  The  cars  were  operated  by  a 
•!4-in.  endless  wire  rope  traveling  at  a  speed 
of  4  miles  per  hour.  Each  train  was  at- 
tached to  the  cable  by  a  grip  which  was 
released  at  the  desired  point  by  a  trip. 
The  slack  was  taken  out  of  this  cable  by  a 
counterweight  adjusted  outside  the  tunnel. 
This  counterweight  was  hung  to  a  carriage 
holding  a  sheave  around  which  the  track 
cable  passed.  The  carriage  was  free  to 
move  up  and  down  an  inclined  track.  The 
main  cable  was  operated  by  a  75-hp.  hoist- 
ing engine. 

From  six  to  ten  trains  were  used  in  haul- 
ing concrete,  depending  on  the  distance 
from  the  portal  at  which  concrete  was 
being  poured.  The  material  was  dumped 
directly  into  the  side  walls,  and  into  a  box 
between  the  tracks,  from  which  it  was  shov. 
eled  into  the  arch  forms.  The  limit  of 
cable  haulage  was  8000  ft.  Twelve  hundred 
linear  feet  of  tunnel  were  lined  from  one 
end  in  a  month  with  this  layout.  Ground 
pipes  inserted  every  12  ft.  in  the  roof  were 
used  to  comjjlete  the  concreting  of  the  arch. 
From  15  to  600  cu.  ft.  of  mortar  was  forced 
through  each  of  these  ground  pipes. 

East  Portal  Nearly  Half  a  Mile  from 
Old  Main  Line 

The  east  portal  was  2000  ft.  away  from 
the  nearest  point  of  the  old  main  line  and 
200  ft.  lower  in  elevation.  To  avoid  build- 
ing a  long  standard-gage  track  for  mate- 
rials at  this  end  the  storage  bins  were 
located  900  ft  from  the  main  line,  and  an 
inclined  track  of  3- ft.  gage  was  run  from 
the  east  end  to  the  mixer,  where  a  small 
gravel  storage  was  provided.  Two  V-body 
dump  cars  of  2  cu.  yd.  capacity  each  were 
used  on  this  inclined  railway.  A  gasoline- 
driven  hoist  was  installed  at  its  upper  end. 
A  second  %-yd.  Smith  mixer  located  under 
the  bins  at  the  portal  dumped  into  hopper- 
bottom  cars  running  on  the  highline  track. 
The  electric  locomotive  on  this  track 
pushed  empty  muck  cars  ahead  of  it  and 
pulled  concrete  cars,  eight  at  a  time,  behind 
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H.  Whih  the  eoaerete  was  beins  dumped 
tte  kwooMtiv*  took  tb«  empty  can  to  the 
hMdinf  and  ntamod  with  a  load,  and  while 
tb*  to^ueto  can  were  beins  filled  at  the 
portal  tlM  loeoiBotive  took  the  muck  cars 

totlM  dOBp. 

TUa  airaBCaoMBt  made  lininff  operations 
aomaiHMt  slowar  thaa  at  the  west  end  of 
tlM  taiiiml  Ab  soon  as  the  heading  excava- 
tion at  the  east  end  was  well  started,  the 
arch  was  concreted  in  advance  of  exca- 
vatiav  tho  bench.  In  order  to  avoid  a  pos- 
sibk  tttthmimt  when  the  bench  was  taken 
OBt.  tk*  bottom  of  the  concrete  on  each 
aid*  of  tiw  arch  was  reinforced  with  six 
H-ia-  aqoaro  bars.    As  the  bench  was  ex- 

8  X  10-in.  posts  were  set  under  the 
at   intervals   of  8   ft.     A   longi- 

key  was  formed  out  of  the  bottom 
!  of  the  arch  concrete  on  each  wail,  and 
into  the  top  of  this  key  on  8-ft.  centers 
were  concreted  2-in.  irround  pipes.  The  side 
walls  were  concreted  up  in  the  usual  way, 
•ad    tiM   ekwore    was    made    by    forcing 

into  the  key  through  these  pipes. 


engineer  and  superintendent  of  the  tunnel, 
reporting  to  B.  O.  Reeder,  assistant  chief 
engineer,  at  Seattle,  who  in  turn  reported 
to  C.  F.  Loweth,  chief  engineer.  The  office 
force  consisted  of  two  clerks,  two  head 
timekeepers  and  four  assistant  timekeep- 
ers. One  draftsman,  one  paymaster  and 
one  stenographer  were  also  attached  to  the 
office  at  the  west  portal.  One  engineer,  as- 
sisted by  an  in.itrumentman  and  two  chain- 
men  for  each  heading,  looked  after  all  lo- 
cation and  inspection  work.  The  camp  and 
commissary  departments  were  taken  over 
by  a  contractor.     The  working  force  was 


PocTAL  Cabues  Cheek  Bed 

TIm  portal  structures  are  of  reinforced 
CBOcrote,  that  at  the  east  end  being  of  the 
osoal  design.  As  the  portal  at  the  west 
end.  however,  was  located  directly  under 
•  noontain  stream  carrying,  at  some  sea- 
MM,  great  quantities  of  water,  the  portal 
ras  extended  60  ft.  and  a  double 
bnOt  overhead  to  carry  the  creek 


The  power  plants  at  either  end  of  the 
tnaael  were  unusual  in  construction  work, 
in  that  fud  oil  was  burned  exclusively  in 
the  boilers.  This  oil  was  delivered  in  rail- 
vajr  tank  cars  and  stored  in  four  tanks, 
tlMMe  at  the  west  portal  hiding  15,000  gal. 
i  aad  those  at  the  east  portal  20,000  gal. 
The  latter  tanks  were  on  a  siding 
2700  ft.  from  the  portal,  and  oil  was  piped 
from  them  to  the  boilers.  These  plants, 
which  had  a  capacity  of  450  and  376  hp. 
raspoetivety.  burned  an  average  of  120  bbl. 
of  ofl  apiece  each  24  hours. 

Coar.  Obcanization  and  Wages 

The  cost  per  foot  of  tunnel  complete  with 
trade  and  ballast  was  f  166.  This  cost  is 
made  op  of  $112  per  foot  for  excavation, 
944  for  concrete  lining  and  $10  for  track 
aad  baQast.  The  quantities  corresponding 
to  thaae  flgnrcs  were:  Excavation,  15.5  cu. 
yd.  per  foot,  place  measurement,  increased 
to  17.5  cu.  yd.  actual  measurement  by  the 
ovarbrsak;  and  6  cu.  yd.  of  concrete  lining 
ptr  foot  Tbeso  flgnres  include  all  charges 
■Hde  against  the  woric 

The  wwfc  waa  in  charge  of  J.  I.  Horrocks, 


organized  with  one  general  foreman  at  the 
west  end,  and  two  walking  bosses  on  tun- 
nel work  and  two  on  concrete  work.  The 
walking  boss  on  concrete  work  at  each 
portal  also  handled  the  outside  layout.  One 
master  mechanic  looked  after  the  entire 
job. 

Outside  labor  received  20  cents  per  hour, 
concrete  men  from  25  to  30  cents  per 
hour,  muckers  25  to  2714  cents,  machine 
runners  45  cents,  helpers  30  cents,  shift 
bosses  60  cents  and  carpenters  35  cents. 
Outside  foremen  received  35  and  40  cents 
per  hour. 


Old  Storage  Used  for  Oversize  in  Enlarged  Rock- 
Crushing  Plant  on  Detroit  River 

Since  Reconstruction  Large  Crushers  Do  Not  Have  to  Wait  for  SmairCnishers 
to  Catch  Up  on  Oversize,  while  Oversize  Can  Be  Sold  or  Crushed  as  Needed 


IN  ORDER  to  obtain  increased  capacity, 
continuity  of  operation  and  flexibility  of 
production  to  meet  the  demands  of  the  trade 
which  require  varying  kinds  and  quantities 
of  stone  day  by  day,  a  large  Michigan  rock- 
crushing  firm  has  recently  reconstructed  its 
plant.  Stone  crushed  in  this  plant  is  the 
result  of  dredging  operations  in  the  Detroit 
River,  and  arrives  at  the  plant  on  large 
deck  scows.  As  the  above  operations  are 
carried  on  by  very  heavy  equipment,  some 
of  the  limestone  blocks  received  are  of  un- 
usually large  size,  pieces  with  dimensions 
of  3  x  6  X  6  ft.  not  being  at  all  uncommon. 

The  original  plant  was  served  by  a  slip 
at  the  crusher  side.  In  order  to  ship  fin- 
ished products  by  water  the  newly  con- 
structed portion  of  the  plant,  containing 
additional  screens,  storage  capacity  and 
crushing  rolls,  is  located  on  a  parallel  slip 
and  connected  with  the  old  plant  by  two 
24-in.  belt  conveyors. 

Stone  is  unloaded  from  the  scows  by  a 
dragline  outfit,  which  swings  in  a  full  circle 
on  its  base  and  operates  a  large  flat  scoop- 
like bucket  that  slides  along  the  top  of  the 
scow  filling  like  an  ordinary  scraper.  The 
bucket  is  then  hoisted,  swung  over  and 
dumped  into  the  receiving  crusher. 

The  original  plant  consisted  of  a  No.  9 
crusher  and  elevator,  two  48  x  10- ft. 
screens,  two  32  x  20-ft.  screens  and  two  No. 
5  crushers  for  rejections,  the  stone  passing 
through  the  several  machines  in  the  order 
named.  The  finished  sizes  of  stone  fell  into 
a  set  of  bins  of  small  capacity  below  the 
screens.  The  plant  was  cramped  for  space 
and  inaccessible  in  nearly  every  part,  mak- 
ing operation  difficult,  but  the  most  serious 
trouble  was  the  lack  of  flexibility  and  the 
continual  crowding  of  the  No.  5  crushers 
with  oversize  from  the  No.  9  crushers. 


The  lower  screens  at  the  head  of  the  No. 
9  elevator  in  the  old  plant  were  removed, 
the  screen  floor  was  lowered  so  as  to  get  a 
proper  discharge  from  the  No.  9  elevator, 
and  the  48  x  10-ft.  screens  were  set  on  this 
new  floor  and  equipped  with  perforated 
coverings  having  3y2-in.  round  holes.  At 
the  same  time  the  side  walls  of  the  old 
bins  were  raised,  increasing  the  storage  at 
this  point. 

Operation  After  Remodeling 

The  stone  is  now  broken  in  the  No.  9 
crusher  to  about  5-in.  size  and  spouted  di- 
rect to  the  No.  9  elevator.  This  raises  it 
to  the  head  of  the  plant,  from  which  point 
it  is  spouted  to  the  two  48  x  10-ft.  screens. 
The  spouts  are  so  arranged  that  in  case 
either  screen  has  to  be  stopped  for  any  rea- 
son the  entire  product  may  be  sent  through 
the  other  screen  by  operating  the  gate.  The 
oversize  from  these  screens  is  known  as 
"flux  stone,"  for  which  there  is  now  a  sep- 
arate market.  It  falls  directly  to  the  old 
storage  bins  below,  while  the  undersize 
chutes  to  two  24-in.  belt  conveyors  leading 
to  the  new  screening  plant  for  commercial 
stone.  This  arrangement  permits  the 
operation  of  the  No.  9  crusher  indepen- 
dently of  the  rejection  crushers,  and  the 
No.  9  crusher  is  never  delayed  by  having 
to  wait  for  the  rejection  crushers  to  catch 
up.  The  changes  were  accomplished  with 
few  alterations  of  the  existing  buildings, 
and  at  little  cost. 

The  two  No.  5  crushers  were  placed  side 
by  side  directly  in  front  of  the  flux  bins, 
so  that  they  would  be  fed  automatically 
from  chutes  in  the  sides  of  the  bins  and 
would  discharge  their  product  directly  upon 
the  two  24-in.  belt  conveyors  leading  to  the 
commercial  screening  plant.     The  expense 


oirmn-  op  old  layout  was  held  down  to  capacity  of  oversize  crushers,  which  could  not  keep  up 

■   OreraiM  now  aecumalatea  In  old  blna,  and  U  crushed  or  sold  according  to  demand. 
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PLANT   HAS   RAIL  AND   WATER    DELIVERY     AND    STORArF     pnp    a.,     o,,„„ 

r,    AND    STORAGE     FOR    ALL    SIZES,    AND    CAN    RE-CBUSH   CHEAPLY   TO   SUIT    MARKET 


of  this  change  amounted  to  new  founda- 
tions for  the  No.  5  crushers  and  a  new 
light  frame  building  over  them. 

This  arrangement  of  the  rejection  crush- 
ers makes  them  independent  of  the  No.  9 
crusher  and  permits  their  constant  opera- 
tion so  long  as  stone  remains  in  the  flux 
bins.  They  can  be  run  to  maximum  at  all 
times;  in  case  of  accident,  or  if  repairs 
to  one  crusher  become  necessary,  the  flux- 
bin  gate  is  closed  and  the  other  crusher 
kept  at  work,  the  oversize  in  the  meanwhile 
accumulating  in  the  flux  bin.  Again,  in 
case  of  an  extra  demand  for  commercial 
stone  and  a  light  demand  for  flux,  the  No.  5 
crushers  can  be  run  overtime,  and  at  night 
if  necessary,  recrushing  all  of  the  rejec- 
tions down  to  commercial  stone,  while  the 
No.  9  end  of  the  plant  is  closed  down. 

The  24-in.  belt  conveyors  leading  from 
the  No.  5  crushers  are  inclined  from  the 
horizontal,  thus  elevating  while  conveying 
the  stone.  Each  discharges  at  its  upper  end 
into  a  48  X  28-ft.  revolving  screen  provided 
with  dust  jackets  and  sections  perforated 
to  give  the  various  sizes  of  stone  called 
for  by  the  Detroit  market.  The  undersize 
from  the  dust  jacket  of  each  screen  falls 
to  the  floor  below  to  a  36  x  90-in.  shaking 
screen,  which  separates  the  screenings  from 
the  fine  stone.  Interposed  between  the  re- 
volving and  shaking  screens  is  a  pneu- 
matic device  which  takes  the  fine  dust  out 
of  the  stone  and  delivers  it  to  a  separate 
section  of  the  bins,  thus  cleaning  the 
screenings  and  at  the  same  time  making 
this  objectionable  dust  a  valuable  by- 
product. 

Economical  Construction 

Sized  stone  from  the  screens  falls  be- 
low to  the  storage  bins,  which  have  a  ca- 
pacity of  1750  cu.  yd.  and  are  of  combined 
concrete  and  timber,  specially  designed  for 
construction  economy.  The  footings,  col- 
umns and  floors  of  these  bins  are  of  rein- 
forced concrete,  while  the  bin  walls  consist 
of  heavy  timber  posts  sheathed  with  3-in. 
planks  and  cross-stayed  with  heavy  tie 
rods.  By  this  scheme  of  construction  the 
bins  were  built  with  only  about  300  cu.  yd. 
of  concrete  and  50,000  ft.  of  lumber.  The 
lower  posts  and  floor,  which  are  subject  to 
rot,  were  replaced  with  concrete,  and  the 
bin  walls,  which  would  be  expensive  to  build 
of  concrete  because  of  the  amount  of  form 
work  required,  are  made  of  timber. 

A  belt  conveyor  under  the  bins  delivers 
commercial  stone  directly  to  scows  in  the 
slip,  or,  running  in  the  reverse  direction  if 
necessary,  delivers  oversize  and  material  to 
be    recrushed    to    electrically    driven    roll 


crushers  located  to  the  right  of  the  bin 
The  product  from  these  rolls  is  carried  by 
an  inclined  18-in.  conveyor  to  the  24-in 
conveyor,  thence  to  the  top  of  the  screening 
plant. 

Three      loading     tracks      run      directly 


through  under  the  bins  and  suiUbie  gates 
are  provided  in  the  floor  of  each  bin  for 
loading  railroad  cars.  The  new  plant  was 
designed  and  its  construction  supervised  by 
the  J.  C.  Buckbee  &  Company,  consulting 
engineers,  of  Chicago. 


University  Promotes  Engineering  Work  with- 
out Displacing  Consulting  Engineer 

Extension  Division,  in  Fact,  Creates  New  Work  for  Consult- 
ants by  Urging  Needed  Measures  on  Smaller  Communities 
By  GEORGE  R.  BASCOM 
In  Charge  of  Municipal  and  Sanitary  Engineering  Department,  Extension  Divi.ion.  Univerwty  of 


Wisconsin 


THERE  are  few  engineers  in  private 
practice  who  will  not  admit  that  there 
is  very  often  a  great  need  of  some  system 
of  educating  the  public  to  the  necessity  of 
making  certain  public  improvements.  The 
problem  of  popularizing  the  engineering 
features  of  any  public  improvement  and 
getting  the  public  opinion  aroused  to  action 
is  a  matter  of  promotion  rather  than  engi- 
neering, a  matter  of  salesmanship  rather 
than  design,  and  a  problem  in  publicity  in 
its  final  analysis. 

If  it  is  true  that  the  cities,  villages  and 
communities  quite  generally  need  improve- 
ments which  have  a  direct  bearing  on  the 
health,  economics,  and  general  welfare,  of 
these  places,  would  it  not  be  a  matter  of 
economy  and  efficiency  to  create  some  sys- 
tem by  which  this  engineering  promotion 
or  this   education  could  be  systematically 
and  impartially  carried  on?    There  is  little 
doubt  that  most  engineers  in  private  prac- 
tice  will   agree   with   this,    providing   the 
work  is  carried  on  impartially  and  provid- 
ing the  service  given  is  limited  in  such  a 
manner  that  the  legitimate  business  of  the 
engineer  in  private  practice  is  not  taken 
over  by  the  new  agency.    Of  this  the  writer 
has  been  reassured  by  a  great  many  opin- 
ions which  were  solicited  prior  to  begin- 
ning the  work  in  Wisconsin  and  have  been 
sought  at  every  opportunity  since.     It  is 
quite  interesting  to  note  that  in  not  a  single 
case  did  the  engineers  consulted  disapprove 
of  the  service  When  so  limited.     In  many 
cases  we  have  met  with  hearty  approval 
and  offers  of  co-operation  that  have  been 
an  inspiration  in  our  work,  which  is  truly 
pioneering. 

The  following  account  will  show  how  the 
services  of  the  Extension  Division  of  the 


University  of  Wisconsin  are  offered  in  pro- 
motion work. 

Water  Situation  at  Bloomington 
About  a  year  ago  the  division  held  a 
three-day  Community  Institute  at  Bloom- 
ington, a  town  in  Grant  County,  which  lies 
in  the  extreme  southwest  comer  of  the 
State.  In  many  respects  Bloomington  is  a 
very  remarkable  village.  There  are  less 
than  1000  inhabitants  and  yet  the  bank  de- 
posits are  almost  a  million  dollars!  The 
town  is  located  about  15  miles  from  the 
nearest  railroad  station.  Nevertheless  the 
stores  are  very  much  better  than  the  aver- 
age for  towns  of  much  larger  size. 

In  spite  of  the  fact  that  Bloomington  is 
such  a  thrifty,  businesslike  little  city,  the 
people  were  never  able  to  get  together  on 
the  waterworks  problem,  which  truly  has 
been  a  problem  with  them  for  at  least 
15  years.  Conditions  there  were  such  that 
the  private  well  supplies  were  in  constant 
danger  of  pollution  from  the  privies,  which, 
as  usual,  were  located  close  to  the  wells. 
The  fire  losses  were  large  and  frequent. 
One  recent  fire  cost  the  village  and  insur- 
ance companies  more  than  twice  the  price 
of  the  proposed  waterworks  system.  Prior 
to  the  last  fire  and  since  1896  the  fire  losses 
in  Bloomington  have  been  more  than 
$50,000. 

Service  Rendered 

Probably  the  fact  that  Bloomington  had 
voted  a  very  large  bond  issue  to  be  used  as 
a  bonus  in  securing  a  railroad  outlet  and 
had  thus  limited  the  public  funds  to  prac- 
tically $10,000  has  been  the  main  reason  for 
delaying  the  installation  of  a  public  water 
supply.     Add  to  this  the  fact  that  a  con- 
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wUiuM*  portion  of  the  viUage  is  made  up 
of  ratind  fwnnen.  who  opposed  the  idea, 
•■d  «•  have  the  situation  pictured  about 
■■  it  waa  when  the  Extension  Division  took 
bold  of  the  problem.  There  was,  however, 
a  yroup  of  live-wire  business  men  who  were 
willing  to  take  ever>-  means  to  get  the 
much  Beaded  supply,  and  to  these  workers 
«•  Bust  five  credit  for  \-aluable  co-oper- 
atioo  and  aaaiatanre. 

At  th*  Coninunity  Institute  the  writer 
madt  a  pica  for  a  waterworks  system,  and 
•iplaiiied  to  the  geoeral  audience  that  the 
Bstaaiion  Division  of  the  university  would 
make  a  study  of  the  local  problem,  outline 
a  plan,  and  furnish  an  estimate  which 
mmld  serve  as  a  guide  in  deciding  the  bond 
After  the  meeting  a  group  of  busi- 
diacussed  the  details  of  the  plan, 
;  as  a  result  the  E.xten2«ion  Division  was 
asked  to  make  the  stud>'  and  present  a  re- 
port at  the  earliest  date  possible.  This  ac- 
tion was  also  formally  taken  at  a  later  date 
by  the  Village  Board. 

Bond  Issite  Voted 

Ab  engineer  made  a  trip  to  Bloomington 
to  gather  the  data  for  a  report  and  an  esti- 
mate of  cost  The  expense  of  travel  for 
this  trip  was  borne  by  the  village  of  Bloom- 
ington. according  to  our  usual  practice,  the 
of  the  expert  being  free  to  any 
lity  in  the  State. 
Aftar  receiving  the  report  the  Village 
Board  called  an  election  on  the  question  of 
voting  bonds  for  the  waterworks.  The 
carried  110  to  45.  Oscar  Knapp, 
at  of  the  board,  gives  the  Extension 
Divicioo  the  credit  for  promoting  the  work. 
It  was  the  unanimous  opinion  of  the  board 
that  we  had  accomplished  what  seemed  im- 
and  had  engineered  a  project  which 
defeat  at  the  polls  several  times 
before 

A  second  trip  was  made  at  the  sugges- 
tioB  of  Mr.  Knapp  and  at  that  time  the 
board  was  urged  to  secure  the  services  of 
an  engineer  in  private  practice  to  prepare 
detailed  plans  and  specifications  and  to  take 
charge  of  the  work  and  carry  it  through  to 
ion. 

SCLECnON  OP  Engineeb 


the  question  of  selecting  an 
r,  and  we  had  to  devise  some  means 
of  assisting  Bloomington  in  securing  a  com- 
petent engineer  without  suggesting  any 
We  were  asked  outright  to  recom- 
a  man  for  the  place,  but  the  writer 
of  the  opinion,  and  still  is,  that  the 
;  way  to  put  an  end  to  this  service  was 
for  tho  dqwrlnient  to  suggest  the  engineer 
for  tho  work.  We,  therefore,  adopted  a 
simple  plan  which  has  woriced  out  entirely 
to  our  satisfaction,  since  it  has  relieved  the 
dspartmoBt  of  all  responsibility  of  indicat- 
faf  the  choice  of  an  engineer.  We  fur- 
niahod  the  Bloomington  board  a  list  of  all 
the  waterworks  systems  in  the  State  and  ad- 
vised them  to  write  any  or  all  of  the  places 
for  detailed  information  regarding  the  en- 
iriaecri  wiio  had  charge  of  work,  what  the 
laaults  were,  and  for  any  other  informa- 
tioB  leading  to  the  selection  of  a  competent 
eofiBeer. 

Shortly  thereafter  Louis  P.  WollT,  M. 
Am.  Soc  C.  E.,  was  retained  as  the  board's 
sdaetion.  and  as  a  result  of  his  independent 
iavoatigation  plans  and  speciflcations  were 
prepared  in  detail.  The  oriirinal  outline  plan 
as  covered  by  the  Extension  Division's  re- 
port has  been  followed  except  for  a  few 
minor  changes.     Our  report  gave  only  a 


"ground-floor"  plan  of  the  system  with  no 
detailed  plans  or  specifications,  and  hence 
was  of  value  only  in  suggesting  a  method 
and  in  promoting  the  work. 

Only  Promotion  Service  Offered 

It  can  thus  be  seen  that  in  this  service 
we  are  advising,  guiding  and  inspiring 
rather  than  serving  in  an  engineering  ca- 
pacity in  its  fullest  sense.  We  believe  that 
we  are  filling  a  real  need,  for  the  work  has 
thus  far  clearly  demonstrated  the  fact  that 
communities  will  take  the  impartial  advice 
of  the  university  departments  where  the 
overtures  made  by  individuals  in  the  pro- 
motion of  public  improvements  may  be 
viewed  with  suspicion.  In  this  work  we 
are  trying  to  advise  against  unnecessary 
expense  as  well  as  encourage  new  improve- 
ments, and  since  we  neither  sell  material 
nor  collect  fees  our  advice  is  effective  with 
the  average  layman.  Bloomington  stands 
out  as  a  striking  illustration  of  this  fact, 
for  we  were  able  in  one  year  to  accomplish 
what  the  community  at  Bloomington  was 
unable  to  do  for  more  than  15  years,  and 
in  spite  of  the  fact  that  a  competent  engi- 
neer previously  had  made  a  report  on  the 
waterworks  problem. 

It  is  the  writer's  firm  conviction  that 
with  the  proper  support  this  work  will  be 
the  means  of  promoting  better  sanitary  con- 
ditions in  the  State  in  a  most  effective  and 
direct  way,  and  at  the  same  time  in  a  man- 
ner which  will  create  added  business  for 
the  engineer  in  private  practice. 

The  waterworks  problem  is  only  one  of 
the  branches  of  municipal  and  sanitary  en- 
gineering in  which  this  department  of  the 
Extension  Division  is  offering  assistance 
and  advice.  Such  problems  as  sewage  dis- 
posal, pavements,  garbage  disposal,  etc.,  are 
also  covered  and  many  requests  for  service 
in  these  lines  have  been  received.  In  giv- 
ing assistance  in  this  service  the  best  ad- 
vice which  can  be  obtained  is  given,  and  we 
always  urge  the  people  to  secure  a  compe- 


tent engineer  where  the  work  requires  such 
services.  In  this  connection  it  should  be 
understood  that  the  engineers  engaged  in 
this  work  are  not  engaged  in  private  engi- 
neering practice;  hence  are  in  no  way  bene- 
fiting personally  from  the  business  created. 


Appearance    Considered    in 
German   Water  Towers 

Great  Weight  Given  to  Architectural  Features  of 

Reinforced-Concrete  Tanks — Circular  or 

Octagonal  Supporting  Structures  Used 

ARCHITECTURALLY  pleasing  results 
have  been  attained  in  recent  develop- 
ments in  the  design  of  water  towers  for  the 
support  of  tanks  in  the  vicinity  of  various 
cities  in  Germany.  In  the  March  issue  of 
"Armierter  Beton"  is  an  a{;ticle  by  Di- 
ploma-Engineer Spangenberg,  director  of 
the  firm  of  Dykerhoff  &  Widmann,  of  Dres- 
den, describing  several  types  of  water  tow- 
ers constructed  under  the  supervision  of 
the  author  and  located  at  Edingen,  Hocken- 
heim,  Strassburg,  Stromeyersdorf,  and 
Karlsruhe.  The  accompanying  illustrations 
of  two  of  these  towers  illustrate  types  of 
construction  which  are  claimed  to  be  eco- 
nomical and  wholly  satisfactory.  All  of 
these  towers  support  circular  reinforced- 
concrete  tanks  of  a  design  which  has  be- 
come fairly  well  standardized  in  German 
practice. 

The  water  tower  designed  for  the  city 
of  Hockenheim  to  support  a  tank  of  132,- 
000-gal.  capacity  was  selected  from  many 
other  competitive  designs,  and  the  decision 
in  its  favor  was  influenced  largely  by  its 
architectural  features.  The  general  dimen- 
sions and  structural  treatment  of  the  rein- 
forced-concrete  supports  are  shown  in  the 
sections  herewith.  Of  particular  interest 
is  the  arched  or  domed  construction  by 
which  the  tank  is  supported  on  top  of  the 
eight  rectangular  main  columns  without  the 
use  of  any  beams  and  without  bending  the 


Section  B-B 


Section  D-D 


Front    Elevotion 


wateb  towter  for  city  of  hockenheim  selected  from  many  designs 
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columns,  the  outward  thrust  being  resisted 
by  the  reinforced-concrete  beams  and  iloor 
at  the  top  of  the  columns  as  shown. 

Entrance  to  the  outer  gallery  at  the  top 
is  furnished  by  circular  stairs  above  this 
floor  and  in  the  insulating  space  between 
the  tank  and  the  surrounding  wall.  The 
architectural  effects  were  obtained  mainly 
by  the  use  of  the  curved  roof,  the  outside 
gallerj'  and  balustrade,  decorative  panels 
finished  in  color,  and  the  treatment  of 
stairs  and  entrance  at  the  base. 

Tower  at  Stromeyeksdorf 

The  type  shovra  in  the  accompanying  sec- 
tion of  the  tower  at  Stromeyersdorf  is  used 
when  access  to  the  upper  part  of  the  tank 
cannot  conveniently  be  obtained  through  the 
air  space  provided  between  tank  and  inclos- 
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ing  wall  used  for  insulating  purposes.  It 
IS  then  necessary  to  use  a  vertical  ladder,  aa 
shown  passing  through  a  cylindrical  open- 
ing through  the  center  of  the  tank,  the 
capacity  of  which  is  thus  decreased.  The 
tank  here  shown  is  of  about  31,000-gal. 
capacity.  The  general  dimensions  of  both 
tank  and  tower  are  given,  and  the  sections 
indicate  the  position  of  the  reinforcement 
in  the  sides  and  bottom  of  the  tank. 

The  tower  foundation  had  to  be  made  of 
a  square  reinforced-concrete  footing  on 
piles,  as  shovra,  due  to  the  very  low  sup- 
porting power  of  the  soil.  The  octagonal 
construction  and  interior  stairs  are  indi- 
cated by  the  main  section,  which  also  shows 
the  small  machinery  house  at  the  base 
which  acts  as  part  of  the  tower  itself.  The 
insulating  space  at  the  top  is  provided  by 
the  cylindrical  walls  surrounding  the  tank, 
which  is  surmounted  by  a  curved  copper 
roof  of  pleasing  appearance.  A  noteworthy 
feature  in  this  construction  is  the  complete 
independence  of  the  base  of  the  tank  itself 
from  the  floor  at  the  upper  end  of  the 
tower.  This  was  done  at  the  request  of  the 
supervising  architect  but  against  the  advice 
of  the  author,  who  asserts  that  it  is  essen- 
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tially  irrational  and  uneconomical  thus  to 
separate  the  circular  tank  base  from  the 
floor  at  the  top  of  the  tower.  The  latter 
could  be  used  to  furnish  the  required  re- 
sistance to  outward  thrust,  as  in  the  case  of 
the  design  previously  described,  without  the 
necessity  for  providing  heavy  circular  re- 
inforcement at  the  baa«  as  shown  in  this 
design. 


Section  A-A 
STROMEYERSDORF   WATER  TOWER  BUILT  ABOVE  SMALL   MACHINERY   HOUSE 


Diver  Repairs  Parted  Intake 
Line  at  Evanston 

Pipe   Laid   in   Lake   Michigan  Floated   by  Air  or 

Shifted  by  Storm  Sufficiently  to  Allow  Spigot 

to  Separate  from  Bell 

LAST  FALL  the  36-in.  intake  through 
which  the  pumping  station  at  Evanston. 
111.,  obtains  water  parted  about  100  ft.  from 
the  dock  line,  in  12  ft.  of  water.  At  this 
point  the  sand  cover  ends  and  for  the  re- 
mainder of  the  5000  ft.  the  line  is  uncov- 
ered and  rests  on  a  clay  bottom. 

In  repairing  the  break  it  was  impossible 
to  get  the  spigot  back  into  the  bell,  so  the 
latter  was  cut  off  after  taking  the  length 
of  pipe  to  shore.  The  cut  was  made  far 
enough  back  of  the  bell  to  leave  about  4  in. 
between  the  ends  at  the  original  break 
when  the  opposite  end  was  pulled  home  in 
its  bell.  It  was  necessary  to  pull  one  or 
two  lengths  in  each  direction  back  into  line. 
A  sleeve  3  in.  larger  in  diameter  than  the 
outside  of  the  inner  pipe  was  slipped  over 
the  pipe  before  replacing  it  The  IVa-in. 
annular  ring  was  calked  with  cypress 
wedges  and  to  prevent  any  further  shift- 
ing five  sets  of  18-ft.  piles  were  driven  at 
alternate  joints.  Holes  below  the  tops  of 
the  pipes  were  bored  through  the  piles  by 
a  Chicago  Pneumatic  tool  under  water.  In- 
stead of  inserting  a  band  or  long  bolt,  a 
chain  with  short  lengths  of  IVi-in.  bolts 
was  passed  over  the  pipe.  Tightening  the 
chain  tended  to  bed  the  pipe  more  firmly 
on  the  bottom  of  the  lake. 

Sand  found  for  48  ft.  in  each  direction 
from  the  break  was  removed  by  means  of 
a  2y2-in.  water  jet  operating  under  225-lb. 
pressure.  The  end  of  the  jet  pipe  had  a 
return  bend  so  that  the  diver  could  push  it 
in  front  of  him  and  clear  the  pipe  as  he 
groped  his  way  into  the  line. 

Cause  op  Accident 

Opinion  differs  as  to  the  cause  of  the 
accident,  but  the  one  advanced  by  J.  G. 
Falcon,  the  diver  who  repaired  the  line,  is 
as  follows:  When  the  filter  plant  was 
erected  the  overflow  from  the  elevated 
wash-water  tank  was  connected  with  the 
intake  line.  Air  is  drawn  into  this  over- 
flow when  it  operates,  and  occasionally  air 
bubbles  have  been  observed  escaping  from 
the  break.  Mr.  Falcon  believes  that  the 
pipe  at  some  time  has  been  floated  by  this 
air,  perhaps  aided  by  a  heav3'  storm.  He 
could  see  no  other  way  in  which  the  line 
could  be  parted,  because  the  spigot  end  of 
one  pipe  had  been  pulled  out  of  the  6-in. 
bell  of  the  adjacent  line  and  the  ends  were 
found  lying  adjacent  to  each  other  as 
though  the  pipe  had  been  raised  until  the 
spigot  parted  from  the  bell  and  then  fell 
back  upon  the  lake  bed  again. 

The  waterworks  oflScials  state,  however, 
that  the  pipe  as  parted  had  been  drawn 
back  nearly  into  line  by  the  city  diver  who 
attempted  to  make  temporary  repairs  be- 
fore Mr.  Falcon  started  work.  It  is  their 
belief  that  the  displacement  may  not  have 
been  caused  by  air. 
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LASGE   SriEAD   OF  CANVAS   USED   TO    PBOTECT   FLOORS   POXniED   DURING   COLD   WEATHER 

Reinforced-Concrete  Frame  of  Hotel  Traymore 
Erected  at  Rate  of  a  Floor  a  Week 

18.000  Cubic  Yards  of  Concrete  Require  1,500,000  Feet  of  Lumber  for 
Forms,  the  Erection  of  Which,  on  Schedule,   Employs   160  Carpenters 


THE  REINFORCED-CONCRETE  frame 
of  the  eighteen-storj"  addition  to  the 
Hotel  Traymore  at  Atlantic  Cit>',  N.  J., 
which  contains  18,000  cu.  yd.  of  concrete, 
and  has  a  total  floor  area  of  470.000  sq.  ft., 
was  built  in  less  than  four  months.  This  was 
aceompUahcd  by  Cramp  &  Company,  con- 
tractors, between  Dec.  27,  1914,  and  April 
24.  1915.  At  the  same  time  the  brick  wall 
trim  and  tile  partition  work  were  brought 
afawMt  to  the  top  of  the  building,  and  a 
lars«  share  of  the  interior  finish  was  com- 
pleted.    The   construction    of    the    frame 


averaged  a  floor  a  week  for  the  four 
months. 

The  work  also  involved  the  use  of  two 
concrete  towers  256  ft.  high,  which  is 
probably  itself  a  record.  In  addition  to 
the  new  construction  the  contractor,  in  re- 
modeling the  old  reinforced-concrete  wing 
of  the  hotel  to  match  the  new  building,  cut 
out  two  floors  and  replaced  them  with  three 
new  ones. 

Work  on  wrecking  the  wooden  part  of 
the  old  hotel  began  Sept.  1,  1914.  The 
heavy  pile  footings  for  the  new  structure 


CdUeno  Support 

e'fS'tXVBoom  for 
Hoisting  Lumber 
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were  completed  by  Dec.  27,  last,  on  which 
date  the  construction  of  the  frame  for  the 
new  building  was  begun.  The  hotel  was 
opened  to  the  public  June  1,  and  the  struc- 
tural work  and  practically  all  of  the  in- 
terior finish  had  been  completed  by  that 
date.  The  whole  building  would  have  been 
ready  for  occupancy  but  for  a  delay  in  the 
delivery  of  some  of  the  ornamental  terra 
cotta. 

Work  Organized  for  Rapid  Progress 

As  will  be  recalled  from  the  article  in 
the  Engineering  Record  of  last  week,  page 
11,  the  reinforced-concrete  construction  in- 
volved a  variety  of  complicated  form  work. 
Only  five  floors  of  the  building  resembled 
each  other  sufficiently  to  allow  forms  to  be 
used  over  without  rebuilding.  No  less  than 
1,500,000  ft.  of  lumber  were^  required  for 
this  item  alone.  Also,  1400  tons  of  rein- 
forcing steel  had  to  be  handled  and  placed. 
Without  a  large  and  well-organized  carpen- 
ter force  this  form  work  could  never  have 
been  built  at  such  a  rapid  rate.     From  100 


Elevation 


MAIN  OOMCUR  PLANT  HANDLED  TEUCK-DELIVERED   MATERIALS   MECHANICALLY,  AND 
MIXED  HOT  CONCRETE  FOR  WINTER  WORK 


WOOD  CHUTES  ON  TOWER  HANDLING  CEMENT 
FLOOR   FINISH 

to  140  men  were  employed  in  the  day  gang, 
and  from  thirty  to  forty  at  night.  Forms 
for  the  columns,  beams  and  girders  were 
erected  in  the  day  time,  and  the  night  crew 
was  used  simply  for  decking  the  floors. 
The  local  labor  organization  further  handi- 
capped this  end  of  the  job  by  refusing  to 
work  at  night,  and  the  night  crew  had  to 
be  transferred  to  the  day  shift  with  some 
loss  in  its  effectiveness. 

Forms  were  poured  as  fast  as  they  could 
be  built,  and  this  was  followed  closely  with 
the  trim  and  partition  work  and  cement 
floor  finish.  From  sixty  to  seventy  labor- 
ers on  the  day  shift  handled  the  concrete 
and  the  materials,  aided  by  a  night  crew 
of  twenty  men.  On  the  brick  and  tile 
work  130  masons  were  used.  As  bricklay- 
ing could  not  well  be  carried  out  except  in 
daylight,  the  night  shift  was  utilized  to 
stock  the  floors  with  a  supply  of  tile,  brick 
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and  materials   for  mixing  mortar  for  the 
next  day. 

For  handling  these  materials  an  electric 
elevator  with  a  speed  of  800  ft.  per  minute 
was  used.  A  fourth  tower,  erected  between 
this  and  the  south  tower  toward  the  end 
of  the  job,  was  used  to  hoist  material  for 
the  plasterers.  Form  lumber  and  reinforc- 
ing were  handled  by  booms  mounted  on  the 
two  concrete  towers  which,  with  the  mate- 
rial elevator,  were  located  on  the  north  side 
of  the  building.  These  concrete  towers 
were  built  to  the  unusual  height  of  256  ft., 
and  were  braced  from  the  building. 

Handling  and  Placing  Concrete 

The  plant  for  mixing  the  structural  con- 
crete is  illustrated  in  the  accompanying 
drawing.  It  was  located  at  the  tower 
farthest  from  the  beach.  Material  was  de- 
livered to  it  in  the  bottom-dump  wagons, 
emptied  into  pits  in  the  street,  and  raised 
to  the  bins  by  light  bucket  elevators.  The 
plant  at  the  tower  next  to  the  beach  mixed 
the  cement  floor  finish,  and  helped  out  the 
main  plant  when  necessary,  placing  rein- 
forced floor  concrete  amounting  to  less  than 
15   per   cent   of   the   total   yardage.     Both 


plants  were  equipped  with  1-yd.  mixers, 
but  that  for  the  floor  finish  was  fed  by 
wheelbarrows  dumped  into  a  hopper  ele- 
vator. 

The  concrete  on  some  of  the  lower  floors 
was  spouted  directly  into  the  forms  for  a 
distance  of  200  ft.  from  the  towers,  but  on 
the  upper  floors,  due  to  the  difficulty  of 
carrying  the  spouting,  the  concrete  was 
spouted  only  a  distance  of  75  ft.  from  the 
tower  into  hoppers,  and  distributed  from 
the  hoppers  by  concrete  carts.  The  floor 
finish  was  distributed  by  carts  from  hop- 
pers located  above  the  floors  on  which  work 
was  going  on.  The  two  domes  were  poured 
by  direct  spouting. 

Most  of  the  concrete  and  building  mate- 
rials were  stored  on  vacant  property  at  the 
railway  siding  half  mile  from  the  job,  and 
hauled  to  the  site  by  motor  trucks  as 
wanted.  Cement  was  stored  at  the  job  in 
small  quantities.  A  large  cement  storage 
was  provided  at  the  railroad  siding. 

Canvas  covers  around  the  outside  of 
freshly  poured  floors,  and  numerous  sala- 
manders, were  used  to  prevent  the  con- 
crete from  freezing.  Steam  coils  were  put 
in  the  bins  of  the  main  mixing  plant,  and 


the  water  was  also  heated.  These  precau- 
tions were  entirely  effective.  No  delays 
from  failure  of  the  concrete  to  set  were 
experienced. 

Columns    Braced    While    Floors    Are 
Removed 

The  first  two  floors  of  the  reinforced- 
concrete  wing  of  the  old  hotel  were  cut 
out  and  replaced  with  three  floors  to  match 
the  new  structure.  The  interior  columns, 
when  the  adjacent  floors  were  removed,  had 
to  be  braced  in  four  directions  each  by 
timber  struts  set  below  each  ceiling  before 
the  floor  was  cut  out.  For  this  purpose 
12  X  12-in.  timbers,  wedged  at  the  ends, 
were  used.  The  old  floors  were  both  cut 
out,  and  forms  were  built  and  the  new 
floors  poured  as  in  a  new  building.  The 
columns  were  then  strengthened  with  rein- 
forced-concrete  rings  where  they  had 
pierced  the  old  floors.  After  these  rings 
had  set  the  horizontal  shores  were  removed 
and  the  interior  was  refinished. 

The  construction  was  in  charge  of  F.  V. 
Warren,  general  superintendent  for  Cramp 
&  Company,  of  Philadelphia.  Price  &  Mc- 
Lanahan  of  Philadelphia,  were  the  archi- 
tects for  the  building.  The  structural  de- 
sign was  carried  out  by  O.  H.  Gentner  and 
F.  Dickinson  Shaw,  associated  consulting 
engineers,  also  of  Philadelphia. 


FOUR  towers   required   TO   HANDLE   CONCRETE   AND   FINISHING    MATERIALS 


A  Water-Waste  Prevention  Campaign, 
which  will  eventually  result  in  the  installa- 
tion of  meters  on  all  services  in  Chicago, 
has  been  begun,  starting  with  a  water- 
waste  meeting,  June  9,  at  the  City  Club. 
The  committee  on  water  waste,  E.  W. 
Bemis,  Ray  Palmer  and  H.  W.  Clausen,  all 
engineers,  presented  a  report  outlining  the 
situation  in  Chicago  where  40  gal.  per 
capita  go  to  frontage  consumers,  47  gal.  to 
meter  consumers,  10  gal.  to  parks  and 
other  free  users,  5  gal.  slip  through  meters 
unregistered,  40  gal.  are  lost  through  leaky 
plumbing  fixtures  and  61  gal.  through  will- 
ful wastage,  defective  mains  and  service 
pipes.  With  50  per  cent  of  the  water  lost 
through  leaks  the  department  finds  it  im- 
possible to  increase  the  head  so  that  fourth- 
floor  residents  can  obtain  water  at  periods 
of  maximum  consumption.  Ineffectual  ap- 
peals to  the  finance  committee  of  City  Coun- 
cil for  aid  in  reducing  waste  have  been 
ignored  and  the  City  Club  will  undoubt- 
edly take  steps  now  to  bring  the  matter 
of  metering  forcibly  to  the  attention  of  the 
city  fathers. 
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Garbage  Collection  Studies  in  Chicago  Justify 
Continued  Use  of  Horses 

Data  Assembled  for  Gasoline  and  Electric  Trucks  Warrant  Their  Adoption 
Only  for  Hauling.  After   Horse-Drawn  Carts  Have  Done  the  Collecting 


HANDLING  garbage  by  motor  trucks 
was  studied  some  time  ago  by  the 
cflkicncy  division  of  the  Chicago  Civil 
Serricc  Commission,  with  the  conclusion 
that  the  saving  does  not  warrant  the 
change  to  motors.  The  studies  were  made 
particularly  with  reference  to  handling 
garbage  from  the  different  wards  to  the  re- 
doetioB  plant  at  Thirty-ninth  and  Iron 
Streets,  or  to  the  different  loading  stations, 
the  distances  var>ing  from  IVa  to  5  miles. 
Garbage  is  collected  from  alleys,  less  than 
6  per  cent  of  which  are  paved.  To  use 
trucks  in  the  alleys  would  mean  a  large 
nmnber  of  stops,  which  are  not  economical 
considering  the  extra  daily  cost  of  the  truck 
over  horse-drawn  vehicles;  therefore,  the 
raport  from  which  this  material  is  taken 
is  based  on  collections  by  wagon  and  trans- 
fer of  the  tank  to  the  motor  truck  for 
hauling.     The  conclusions  follow: 

Conclusions 

At  the  present  prevailing  cost  of  team 
hire  the  saving  in  the  use  of  electric  motor 
tracks  for  hauling  garbage  in  such  wards 
MS  have  a  considerable  haul  would  amount 
to  6.1  per  cent  If  the  cost  of  teams  were 
increasied  to  $€  per  day  the  total  estimated 
saving  by  using  motor  trucks  for  hauling 
would  be  about  $15,775  per  year,  or  12.3 
per  cent  of  the  total  estimated  cost  of  teams 
at  $€  per  day.  These  estimates  are  com- 
potad  on  the  eight-hour-day  basis.  It  has 
beat  very  apparent  that  the  present  work- 
ing period  of  garbage  teams  rarely  amounts 
to  eight  hours  per  day,  and  that  often  it  is 
a»  low  as  six  hours. 

In  the  investigation  it  has  been  found 
that  either  the  gasoline  or  the  electric 
power  truck  can  handle  the  hauling  of 
farbage  with  comparable  ease.  The  more 
economica]  truck  has  been  found  to  be  the 
electric.  This  is  governed  in  large  meas- 
ure by  the  low  rate  of  cost  of  electrical 
energy  from  the  SaniUry  District  to  the 
city  for  night  power,  and  by  the  fact  that 
the  collected  data  on  the  electric  truck  have 
shown  lower  percentage  rates  for  deprecia- 
tion, maintenance,  repairs  and  insurance 
than  for  the  gasoline  truck. 

The  haul  below  which  an  electric  truck 
carrying  8  tons  would  not  be  economical, 
when  measured  against  a  $5.50  ner  day 
team,  is  found  to  be  1.8  miles,  and  when 
measured  against  a  $6  per  day  team  the 
distance  is  0.8  miles.  The  3-ton  gasoline 
truck  at  present  cost  price  would  not  haul 
as  economically,  when  traveling  in  the  city 
at  the  economical  rate  of  speed,  as  would 
the  horBe.drawn  vehicle  at  either  |6.50  or 
$6  per  day. 

The  advantages  of  motor  trucks  over 
horse-drawn  vehicles  are:  Ca)  Improved 
personnel  of  drivers,  as  they  would  be 
placed  under  civil  service  and  would  be  sub- 
ject to  discharge  for  inefficiency;  fb)  more 
rapid  transit  of  garbage  from  the  different 
districts  to  the  reduction  plant  or  loading 
sUtion,  thereby  causing  less  nuisance  to 
the  public;  (c)  elimination  of  the  neces- 
sity of  holding  partly  flUed  tanks  in  alleys, 
and  so  of  such  nuisance  as  this  would 
cause;  (d)  greater  mileage  per  day. 

In  comparing  the  costs  of  the  two  kinds 


of  power  trucks  the  investigators  recog- 
nized that  either  motive  power  is  capable 
of  giving  full  service,  but  the  factor  de- 
termining the  most  efficient  truck  is  meas- 
ured by  the  ccst  per  ton-mile  for  operation. 
Data  were  collected  from  many  sources. 
From  Marshall  Field  &  Company  were  ob- 
tained statements  that  for  average  4-ton 
trucks  1  gal.  of  lubricating  oil  was  re- 
quired per  100  miles;  for  electrics  1064 
watt-hours  were  consumed  per  mile.  Gaso- 
line cars  of  this  size  went  4  miles  on  a 


per  month,  depending  on  locality — average 
rate  of  $25  per  month  used. 

Drivers  at  $80  per  month  (union  scale 
$3  per  day  for  3-ton  truck). 

Depreciation  on  trucks  minus  tires,  life 
figured  at  75,000  miles  for  a  gasoline  truck 
and  100,000  miles  for  an  electric  truck. 

Tire  cost,  based  on  a  guarantee  of  8000 
miles — 6,  6\'>,  7  and  8  cents  per  mile  for 
3,  4,  5  and  6-ton  trucks  respectively. 

Maintenance  and  repairs  based  on  experi- 
ments of  Massachusetts  Institute  of  Tech- 
nology and  operating  costs  of  Marshall 
Field  &  Company  and  the  Texas  Oil  Com- 
pany. 

Lubricating  oil  and  grease,  0.005  cent 
per  mile  for  3-ton  truck. 

Gasoline  at  131/2  cents  per  gallon  in  car- 
load lots    (quoted  price). 
•    Electricity  at  Va  cent  per  kilowatt-hour, 


Length  of  Haul 
HOESE-DRAWN   WAGONS  AND  GASOLINE  AND  ELECTRIC  TRUCKS  COMPARED 


gallon  of  gasoline.  Depreciation,  including 
obsolescence,  were  25  and  121/2  per  cent  for 
gasoline  trucks  and  electrics  respectively. 
In  this  connection  the  report  points  out 
that  it  must  not  be  overlooked  that  the 
average  run  for  the  gasoline  trucks  is  from 
25  to  30  per  cent  greater  than  for  the  elec- 
trics; also  that  this  advantage  is  due  to 
fewer  stops  and  greater  speed  possible  on 
the  kind  of  haul  assigned  to  the  respective 
cars. 

Gasoline  vs.  Electric  Trucks 

The  basis  of  the  comparative  estimates 
of  gasoline  and  electric  trucks  was  as  fol- 
lows: 

Interest  at  4  per  cent  on  truck  value,  as- 
suming that  money  can  be  obtained  at  5 
per  cent  and  will  draw  an  average  of  1  per 
cent  on  total  sum  when  placed  in  bank  as 
depreciation   accrues. 

Insurance  (fire  and  liability) — gasoline  3 
per  cent  plus  $70  per  annum,  electric  3 
per  cent  plus  $63  per  annum. 

Garage  rates,  varying  from  $15  to  $35 


present  cost  to  the  city   for  night  power 
from  Sanitary  District. 

Operating  values,  shown  in  Table  1 — 
taken  from  actual  figures  given  from  four- 
teen Standard  Oil  gasoline  trucks,  more 
than  one  hundred  Marshall  Field  &  Com- 
pany electrics  and  Massachusetts  Institute 
of  Technology  experimental  values. 


Tablo    1 — Operating    Valurs    tor    Gasolinb    and 
Electric  Trucks 

Size  of  Miles  Per  Gallon  Kilowatt -hours  Per 

Truck  for  Gasoline  Cars    Mile  for  Electrics 

2-ton 5.00  0.741 

3-ton 3.92  0.903 

■1-ton 3.20  1.064 

5-ton 2.70  1.225 


Contingencies,  covering  interest  on  gen- 
eral operating  stores,  repair  materials, 
general  superintendence,  etc.,  2  per  cent 
of  first  cost. 

Obsolescence,  figured  as  a  fixed  charge,  it 
being  a  factor  which  decreases  the  value 
of  the  car  due  to  improved  methods  in  the 
science  of  construction,  5  per  cent. 
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License,  State  license  only,  paid  by  city 
— $4  per  year  for  3-ton  truck. 

Table  2  shows  the  estimates  for  fixed 
and  mileage  charges  for  the  two  types  of 
truck  or  tractor  when  handling  a  garbage 
tank  of  3-ton  capacity. 


Table   2 — Fixed   and  Mileage  Charges  for  Gaso- 
line AND  Electric  Trucks 

Gasoline  Electric 

First  cost  of  tiirce-ton  truclc 

or  tractor $4,000  $4,000 

Fixed  charges  per  year : 

Interest  at  4  per  cent.  . . .       160  160 

Garage    300  300 

Insurance  (Are  and  liabil- 
ity)            190  183 

State  license    4  4 

Driver    960  960 

Obsolescence     200  200 

Contingencies    80  80 

Total    fixed    charges    per 

year   $1,894  $1,887 

Total  per  day.  1/300  year          6.31  6.29 
Variable  expenses  per  mile : 

Depreciation    $0.0473  $0.0340 

Tires    0.0600  0.0600 

Maintenance  and  repairs.           0.0300  0.0300 

Lubricating  oil  and  grease           0.0050  0.0050 
Energy       (electricity      or 

gasoline)    0.0344  0.0050 

$0.1767  $0.1340 


The  costs  for  hauling  with  horses  (Table 
3)  are  computed  on  both  the  present  con- 
tract price  and  a  possible  future  price  of 
?6  per  day  for  teams  and  drivers,  and  are 
based  on  an  average  rate  of  travel  shown 
by   twenty-three   observations   on    garbage 


tracts  of  $5.50  per  day  for  teams,  or  $15,775 
If  $6  per  day  is  paid.  The  figures  are 
based  on  8-hr.  days.  The  actual  value  to 
the  city  of  working  teams  on  this  basis 
would  mean  a  considerable  saving,  because 
at  present  the  working  period  has  been 
found  to  vary  from  less  than  6  to  8  hr.  per 
day. 


The  lack  of  advantage  of  the  truck  serv- 
ice is  due,  in  a  great  measure,  to  the  fact 
that  one  truck-load  of  garbage  has  been 
taken  as  the  unit  of  handling  garbage,  al- 
though if  it  were  possible  for  the  trucks 
to  haul  two  tanks  at  a  time  the  economy 
over  the  horse-drawn  vehicle  would  be  very 
apparent. 


Longest   Simple  Truss  Span  in  World  to  Be 
Erected  Over  Ohio  River  at  Metropolis 

Bridge  to   Contain   Trusses  Built   of  Silicon-Steel    Main   Members    and 
Njckel-Steel  Eyebars— Steelwork  in  Crossing  More  Than  One  MUe  Long 


SILICON-STEEL  main  members  and 
nickel-steel  eyebars  were  adopted  for 
the  main  truss  spans  of  the  new  bridge  to 
be  constructed  over  the  Ohio  River  at 
Metropolis,  111.,  by  the  Paducah  &  Illinois 
Railroad,  a  subsidiary  of  the  Chicago,  Bur- 
lington &  Quincy  Railroad.  This  structure 
will  contain  the  longest  simple  truss  span 
in  the  world— about  720  ft.  center  to  center 
of  end  pins.  The  total  length  of  the  steel- 
work will  be  more  than  one  mile  and  the 
total  cost  is  estimated  at  about  $3,500,000. 
The  bridge  is  to  be  a  double-track  structure 
designed  for  unusually  heavy  live  loading — 
Cooper's  E90  engines  followed  by  7500  lb. 


Illinois  end  of  each  span  being  fixed.  Piles 
are  used  under  the  concrete  piers  on  the 
approaches. 

Specified  Loading  and  Impact 

The  dead-load  weight  of  ties,  rails,  etc., 
for  the  floor  of  the  truss  spans  is  assumed 
at  500  lb.  per  foot  per  track.  The  concrete 
deck  on  the  approach  spans  is  taken  at 
3350  lb.  per  foot  per  track,  including  bal- 
last, rails,  ties,  etc.  The  specified  live  load 
for  the  approaches  consists  of  two  Cooper's 
E90  engines  followed  by  a  uniform  live 
load  of  7500  lb.  per  foot  of  track.  The  live 
load  for  the  design  of  the  main  truss  mem- 
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wagons  in  the  city  of  Chicago.  The 
average  rate  of  travel  for  garbage  wagons 
loaded  is  2.93  miles  per  hour,  and  empty 
3.11  miles  per  hour.  This  value  for  trucks 
has  been  assumed  as  10  miles  per  hour,  it 
being  1  mile  per  hour  less  than  that  recom- 
mended as  the  most  economical  speed  for 
rated  capacity  of  3  tons  by  the  National 
Association  of  Automobile  Manufacturers. 


Table  3 — Costs  for  Hauling  with  Horses 

Teams  Costing 
Daily  Expenses  Per  Day 

, ' . 

$5.50  $6.00 

Fixed    charges    for   equipment $0,021  $0,021 

Horses  and  driver 5.500  6.000 

Wagon     depreciation,      life     22,000 

miles    0.084  0.084 

Maintenance    and    repair   at    5    per 

cent    0.021  0.021 

Total  daily  expenses $5,626         $5,126 

In  determining  the  length  of  haul  at 
which  the  efficiency  of  motor  trucks  begins 
to  increase  over  the  horse-drawn  vehicle, 
it  was  also  necessary  to  learn  about  the 
time  of  loading  and  unloading.  Experi- 
ments showed  the  average  length  of  time 
required  at  the  unloading  station  to  be 
20  min.  and  the  time  required  to  transfer 
the  tank  from  the  collecting  wagon  to  the 
truck,  6  min. 

In  the  diagram  presented  the  curves  ap- 
ply to  garbage  only,  and,  as  the  report 
states,  cannot  be  used  directly  for  any  other 
kind  of  haul  without  corrections  covering 
loading  and  unloading  time.  Applying  fig- 
ures taken  from  the  curves  shown  to  the 
hauling  of  garbage  in  the  different  wards 
of  the  city  with  the  different  quantities 
hauled  different  distances,  as  worked  out 
for  the  budget  report,  there  is  a  saving 
of  but  $5,950  per  year  under  present  con- 


per  foot  of  track.  For  the  design  of  the 
trusses,  however,  both  tracks  are  not  as- 
sumed to  be  loaded  with  engines,  as  is  cus- 
tomary, but.  only  the  uniform  loading  is 
specified  for  the  far  track.  Rather  unusual 
specifications  for  impact  have  been  used, 
the  impact  factor  being  independent  of  the 
loaded  length.  The  physical  and  chemical 
requirements  for  the  special  steels  will  be 
given. 

General  Dimensions  and  Substructure 

The  total  length  of  the  steelwork  in  the 
new  structure  will  be  about  5487  ft.,  con- 
sisting of  the  six  through-truss  spans  and 
one  deck-truss  span  shown  on  the  accom- 
panying elevation,  and  viaduct  approaches 
on  each  side  in  which  fifteen  30-ft.  towers 
supporting  girders  of  various  lengths  from 
62  ft.  to  901/2  ft.  will  be  used.  The  fioor 
of  these  approaches  will  be  of  the  solid 
ballasted  type,  constructed  on  0.2  and  0.3 
per  cent  grades  as  shown,  while  the  main 
truss  floors  are  of  the  usual  open  deck  con- 
struction. The  underclearance  required 
above  high  water  is  53  ft.  with  a  700-ft. 
maximum  clear  opening.  The  maximum 
span  is  thus  seen  to  be  about  720  ft.  long, 
which  will  be  the  longest  simple  truss  span 
in  the  world.  All  the  trusses,  except  those 
in  the  shorter  spans  at  each  end,  are  of  the 
through  curved-chord  pin-connected  type 
with  subpanels  throughout,  using  subdiag- 
onals  in  compression  as  shovm. 

The  piers  are  being  constructed  by  the 
use  of  pneumatic  caissons  which  vary  in 
size  from  47  x  80  ft.  for  pier  1  near  the 
Illinois  shore  to  60  x  110  ft.  for  pier  6  and 
60  X  100  ft.  for  pier  7  at  the  end  of  the 
longest  span.  The  fixed  and  expansion  ends 
alternate  as   shown  on   the  elevation,   the 


bers  consists  of  two  Cooper's  E90  engines 
followed  by  7500  lb.  per  foot  of  track  for 
the  near  track  and  the  uniform  load  of 
7500  lb.  per  foot  for  the  far  track.  The 
floor  system,  hangers,  and  subdiagonals  are 
designed  for  two  Cooper's  E90  engines  on 
each  track. 

The  impact  on  the  approaches  is  to  be 
provided  for  by  the  addition  of  22,500  lb. 
to  each  of  four  drivers  on  one  rail  of  each 
track  on  the  engine  which  will  cause  the 
greatest  stress.  All  members  in  the  truss 
spans  are  designed  for  impact  of  10  per 
cent  of  the  live  load,  except  the  hangers  and 
subdiagonals  and  the  web  members  of  the 
250-ft.  and  300-ft.  spans.  For  the  latter 
web  members  an  impact  of  20  per  cent  is 
required,  and  for  the  floor,  hangers  and 
subdiagonals  50  per  cent  of  the  live  load 
for  one  track  is  added  for  the  near  track 
only. 

The  wind  loads  for  the  truss  spans  are 
assumed  as  moving  loads  at  30  lb.  per 
square  foot  on  the  floor  and  train,  taken  to 
cover  an  area  20  ft.  high,  and  on  the  area 
of  truss  members  for  two  trusses  not  cov- 
ered by  this  20-ft.  height.  The  top  laterals 
of  the  through  spans  and  bottom  laterals 
of  the  deck  spans  are  designed  for  wind  at 
50  lb.  per  square  foot  on  the  exposed  area 
of  two  trusses,  treated  as  a  moving  load. 
The  viaduct  towers  are  designed  for  the 
usual  wind  pressure  and  empty-car  assump- 
tions. Longitudinal  force  is  assumed  at 
20  per  cent  of  the  live  load  applied  at  the 
top  of  the  rail  for  one  track  only. 

Allowable  Unit   Stresses  for   Special 
Steels 

The  material  in  the  deck  plate  girders 
and  towers  of  the  approaches  is  medium 
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In  the  trusses  ail  main  members  ex- 
tbe  fQrebars  are  to  consist  of  silicon 
tjtbm  and  pins  of  nickel  steel,  and 
aU  other  material,  including  all  lacinir.  is 
to  be  medium  steel.  The  allowable  unit 
for  total  dead,  live  and  impact 
are  as  follows,  in  pounds  per  square 
iack:  For  tension,  or  for  compression  when 
redaeed  by  Go'don's  formula — 30,000  for 
silicon  steel,  20,000  for  medium  carbon 
steel,  and  SS,000  for  nickel-steel  eyebars; 
shear  and  beanng  on  nickel-steel  pins — 
20,000  and  S5,000  respectively;  bending 
fiber  stress  on  plates  and  shapes — 30,000 
for  silicon  steel,  20,000  for  medium  carbon 
steel  and  3S.000  for  nickel-steel  pins. 

For  wind  stresses  the  medium  steel  value 
of  20,000  is  raised  to  24,000.  For  members 
having  alternate  stress  the  gross  and  net 
sections  required  for  compression  and  ten- 
sion stresses  respectively  have  been  deter- 
mined and  one-half  of  the  smaller  has  been 
added  to  the  larger  section ;  where  tension  is 
the  govcminir  stress,  the  net  section  is  used 
for  the  above  combination,  and  where  com- 
pression is  the  governing  stress,  the  gross 
section  is  used.  Pin  plates  are  to  be  pro- 
portioned for  the  sum  of  both  stresses,  ex- 
cept where  governed  by  the  sections  re- 
quired at  pin  holes. 

Physical  and  Chemical   Requirements 

All  steel  is  to  be  made  by  the  open-hearth 
process.  As  determined  by  standard  test 
specimens,  the  silicon  steel  is  to  have  an 
ultimate  strength  between  80,000  and  95,- 

000  lb.  per  square  inch  and  a  yield  point  of 
45,000.  Nickel  steel  must  have  an  ultimate 
strength  between  95,000  and  110,000,  with  a 
yield  point  of  55,000.  The  usual  require- 
ments of  from  55,000  to  65,000,  with  a 
yield  point  of  30,000  are  given  for  struc- 
tural carbon  steel.  The  drop  of  the  beam 
is  to  be  carefully  observed  and  the  yield 
point  thereby  determined  taken  as  the  elas- 
tic limit  of  these  test  specimens.  Full-size 
tests  of  the  nickel-steel  eyebars  must  show 
an  ultimate  strength  of  80,000  minimum 
and  yield  point  of  48.000  minimum,  with  a 
minimum  elongation  in  18  ft.  of  10  per 
cent,  and  a  reduction  of  area  of  25  per  cent. 
The  per  cent  elongation  of  silicon-steel 
specimens  must  be  1,600,000/ultimate,  with 
q>ecial   reduction   for  material  more  than 

1  in.  thick.  The  accompanying  table  gives 
the  chemical  requirements  for  the  special 
silicon  and  nckel  steels. 
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The  design  snd  preparation  of  all  draw- 
ings, now  in  progress,  are  under  the  super- 
vision of  C.  H.  Cartlidge,  chief  engineer  of 
the  Chicago,  Burlington  &  Quincy  Rail- 
road. Ralph  Modjeski,  Chicago,  is  the  con- 
sulting engineer.  The  total  cost  is  esti- 
mated at  13,500,000,  and  work  has  been 
resumed  after  some  months'  delay  during 
the  stringency  in  the  money  market.  The 
contract  for  the  substructure  has  been  let 
to  the  Union  Bridge  &  Construction  Com- 
pany of  Kansas  City,  Mo.  The  superstruc- 
ture contract  went  to  the  American  Bridge 
Company  of  New  York  City.       •    • 


Brick  Road  Built  Monolithic  at  Paris,  111. 

Paving   Blocks  Were  Laid   Directly   on  Green  Concrete 
Base,  Thereby  Eliminating   Necessity  for  Sand  Cushion 

By  W.  T.  BLACKBURN 
Consulting  Engineer,  Dunn  Wire-Cut-Lug  Brick  Company,  Paris,  111. 


IT  HAS  BEEN  the  writer's  experience 
that  the  excess  of  sand  cushion  has  been 
one  of  the  elements  of  uncertainty  in  the 
construction  of  a  cement-filled  brick  pave- 
ment, and  for  many  years  he  has  made  an 
effort  to  reduce  the  depth  of  this  sand 
cushion  to  the  minimum,  realizing  that  the 
only  function  of  this  bed  of  sand  was  to 
compensate  for  the  irregularities  of  the 
surface  of  the  concrete  base  and  the  depth 
of  the  paving  block.  Since  tile  floors  and, 
in  a  few  instances,  paving  brick  have  been 
successfully  laid  on  a  rigid  base,  there 
would  seem  to  be  no  reason  why  country 
roads  should  not  be  more  economically  con- 


front of  the  rear  member.  As  the  template 
was  drawn  forward  the  concrete  base  was 
covered  with  a  thin  film  of  dry  sand  and 
cement,  filling  all  of  the  irregularities  of 
the  surface,  and  leaving  a  minimum  layer 
of  this  dry  mixture  3/16  in.  deep.  This 
mixture  immediately  took  up  the  moisture 
from  the  wet  base,  leaving  an  ideal  surface 
upon  which  to  lay  the  brick. 

The  steel  template  referred  to  is  one  of 
the  essentials  in  securing  accurate^  results 
in  this  type  of  construction,  and  credit  is 
due  J.  C.  Gordon  for  the  development  of  the 
template  and  carrier  used.  Mr.  Gordon  is 
foreman   for   Allen   Jay   Parrish,   the   con- 


DOUBLE  TEMPLATE  IS  HAULED  FORWARD  BY  MIXER  OUTFIT 


structed  by  laying  the  bricks  directly  on 
the  green  mortar  base  and  eliminating  the 
necessity  of  either  a  stone  or  concrete  edg- 
ing. A  road  recently  built  at  Paris,  111., 
was  so  laid. 

The  roadway  was  first  excavated  to  the 
proper  grade  and  the  sub-grade  thoroughly 
compacted  by  repeated  rolling  with  a 
5-ton  self-propelling  tandem  roller.  Steel 
forms,  specially  designed  for  this  type  of 
work,  of  convenient  length  and  8  in.  in 
depth,  were  set  true  to  line  and  grade.  The 
depth  of  the  concrete  was  4  in.  and  the 
depth  of  brick  the  same,  making  an  8-in. 
monolithic  pavement.  Two  types  of  forms 
have  been  used,  the  Heltzel  and  the  Blaw. 

Laying  the  Base 

The  concrete  was  mixed  in  proportions 
of  one  part  of  cement  and  six  parts  of  the 
combined  aggregate  of  sand  and  gravel,  in 
a  batch  mixer,  and  spread  over  the  sub- 
grade,  to  a  depth  a  little  over  that  required 
by  a  light  wood  template  resting  on  the 
forms. 

A  steel  template,  consisting  of  an  I-beam 
and  channel-iron  placed  2  ft.  apart,  sup- 
ported by  rollers  carrying  the  weight  of 
the  template  on  the  forms,  was  drawn  over 
the  concrete  basse,  the  I-beam  cutting  the 
concrete  to  grade.  In  between  the  two 
members  was  kept  a  mixture  of  dry  sand 
and  cement  in  proportions  of  1  to  5, 
which    was    mixed    dry    and    deposited    in 


tractor,  and  to  Mr.  Parrish  and  Mr.  Gor- 
don credit  is  due  for  working  out  the  de- 
tails and  carrying  into  successful  execu- 
tion the  construction  of  this  type  of  road- 
way. 

Laying  the  Brick 

The  carriers  were  instructed  not  to  carry 
in  defective  brick,  and  were  required  to 
place  the  brick  on  the  pallets  so  that  when 
delivered  to  the  setter  the  brick  could  be 
easily  laid  in  the  roadway  with  the  best 
face  up  and  the  lugs  in  one  direction.  The 
batting  was  kept  close  up  to  the  laying, 
and,  in  fact,  the  pavement  was  finished, 
except  the  grouting,  at  all  times  within  25 
ft.  of  the  depositing  of  the  concrete  base. 

Immediately  after  the  brick  were  laid  the 
surface  was  rolled  with  a  hand  roller  30 
in.  in  length  and  24  in.  in  diameter,  filled 
with  water,  making  it  weigh  something 
over  600  lb.  I  would  suggest  that  this 
roller  should  be  30  in.  in  diameter  and  made 
in  two  sections,  giving  it  additional  weight, 
out  still  leaving  it  very  easy  to  operate. 
This  roller  seemed  to  iron  out  the  surface 
perfectly  and  gave  it  the  appearance  of  tile 
laid  on  a  floor,  rather  than  of  a  brick  sur- 
face rolled  in  the  ordinary  manner.  The 
brick  in  no  instance  were  creeled  or  em- 
bedded in  the  base  but  were  merely  made 
smooth,  leaving  the  joints  entirely  open. 
Wire-cut-lug  brick  were  used,  leaving  per- 
fect separations  for  the  filler. 
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The  filler  was  applied  by  an  improved 
method,  one  part  of  sand  and  one  part  of 
cement  having  been  mixed  dry  in  a  small 
batch  mixer  and  then  conveyed  in  small 
quantities  to  the  grout  box  on  the  pave- 
ment. Sufficient  water  was  added  and 
thoroughly  mixed,  making  the  grout  of  a 
consistency  that  would  readily  flow  into  the 
joints  after  being  removed  from  the  box 
with  scoop  shovels. 

The  surface  was  finally  finished  with  a 
squeegee,  leaving  the  joints  entirely  filled 
and  the  surface  smooth.  After  the  filler 
had  sufficiently  set  up,  the  forms  were  re- 
moved. 

After  sufficient  time  had  elapsed  so  that 
there  would  be  no  danger  of  disturbing  the 
pavement  v/ith  the  grading,  the  side  berms 
were  constructed  and  the  earth  road  graded 
and  thoroughly  compacted.  The  paved  por- 
tion was  a  little  to  one  side  of  the  right- 
of-way,  leaving  room  for  a  10-ft.  earth 
road. 

A  city  pavement  at  Paris,  111.,  was  con- 
structed in  a  similar  manner,  excepting 
that  the  gutter  was  used  in  place  of  the 
side  forms,  the  template  riding  on  the  gut- 
ter.    The  base  was  6  in.  deep. 

Advantages  of  New  Type 

Some  of  the  advantages  of  the  new  type 
may  be  summarized  as  follows: 

1.  By  omitting  the  sand  cushion,  the 
construction  will  not  be  injured  at  any 
time  by  the  interruption  of  rainstorms,  as 
the  pavement,  with  the  exception  of  the 
filler,  is  complete  at  all  times.  The  filler 
is  never  allowed  to  be  left  out  more  than 
6  hours  after  the  laying  of  the  brick.  How- 
ever, should  storms  intervene,  no  damage 
would  be  done  by  delay  if  traffic  were  kept 
off  and  the  surface  kept  clean.  There  is  no 
sand  cushion  to  become  saturated,  and  the 
worry  about  rolling  the  brick  surface  is 
eliminated. 

2.  The  certainty  of  having  a  4-in.  depth, 
or  the  full  depth  of  the  block,  for  the 
cement  filler  cannot  be  ignored. 

3.  The  support  of  the  individual  paving 
block  on  the  rigid  base  cannot  be  ques- 
tioned, as  it  relieves  the  condition  of  sus- 
pension where  the  bricks  are  solidly 
cemented  together  and  the  sand  shrinks 
away  from  any  portion  of  the  under  sur- 
face. 

4.  In  the  country  road  especially  this 
type  is  more  easily  and  cheaply  con- 
stfucted. 
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ON  COUNTRY  ROAD  TEMPLATE  RIDES 
ON  SIDE  FORMS 

5.  Every  element  entering  into  its  con- 
struction is  positive. 

6.  A  true  and  uniform  surface  can  be 
more  easily  obtained. 

7.  It  eliminates  the  necessity  of  the  edg- 
ing, thus  reducing  the  cost  of  the  roadway. 

Both  the  city  pavement  and  the  country 
highway,  during  the  progress  of  construc- 
tion, have  been  examined  by  many  engi- 
neers and  city  and  highway  officials,  and 
have  been  pronounced  by  all  a  success. 

It  is  my  opinion  that  this  type  of  con- 
struction will  make  a  more  durable  and 
more  economical  brick  pavement  and  will 
provide  for  the  successful  use  not  only  of 
4-in.,  but  also  of  3  and  3V2-in.  block. 

The  country  highway  described  was  built 
under  the  direction  of  W.  W.  Marr,  State 
highway  engineer  of  Illinois,  and  the  city 
pavement  referred  to  was  under  the  direc- 
tion of  C.  P.  Lycan  of  Paris,  111. 

The  writer  advised  the  contractor  on  the 
work  and  worked  with  him  personally  on 
perfection  of  the  details,  and  in  certain  ex- 
periment leading  up  to  the  type  of  pave- 
ment here  described. 


Tile  Manholes  for  Sewage  Plants 

By  H.  S.  McGEE 
Assistant  State  Sanitary  Engineer,  Michigan 

FOR  residential  sewage  treatment  plants 
and  for  locations  where  great  depth  and 
structural  strength  to  resist  heavy  loads 
are  not  required,  a  large  vitrified  bell  and 
spigot  pipe  laid  bell  end  up,  makes  a  cheap 
and  satisfactory  manhole,  a  cover  being  laid 
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TILE  FORMS  EFFECTIVE  MANHOLE  UNING 

in  the  bell  end.  Cracked  pipe  and  seconds, 
provided  they  are  circular  and  the  bell  is 
not  seriously  injured,  are  as  good  as  firsts 
and  may  be  strengthened  and  held  m  shape 
by  a  concrete  collar. 


Forest  Service  Proposes  Grad- 
ing Rule  for  Southern 
Yellow  Pine 

Density  Requirement  for  No.  I  Grade  U  Based  on 

Number  of  Annual  Rings  to  Inch  and 

Percentage  of  Summerwood 

A  SPECIFICATION  for  Southern  yeUow- 
pine  timbers,  Grade  No.  1,  baa  been 
proposed  by  the  U.  S.  Forest  Service.  It 
follows  in  the  main  the  recent  trend  toward 
a  ring  specification,  which  has  been  dis- 
cussed in  this  journal  in  reference  to  the 
rules  recommended  by  a  committee  of  the 
Yellow  Pine  Manufacturers'  Association  on 
May  5,  1914,  and  printed  in  this  journal 
May  23,  1914,  page  579.  The  rule  proposed 
by  the  Forest  Service  is  as  follows: 

Requirements  fob  Density  and  Rate  op 
Growth 

1.  Shall  contain  only  sound  wood. 

2.  Shall  show  on  the  cross-section  an 
average  of  not  less  than  one-third  summer 
wood  in  timber  with  six  or  more  annual 
growth  rings  to  the  inch;  or  one-half  sum- 
merwood in  timber  with  less  than  six  rings 
to  the  inch.  The  inspection  for  summer- 
wood  and  rings  shall  be  made  on  a  radial 
line  from  the  pith  as  follows: 

I.  When  the  pith  is  present  or  can  be 
accurately  located. 
Ca)  Radial  line  of  5  in.  present : 

1.  Apply    inspection    over    third, 
fourth   and   fifth    inches   from 
pith, 
(b)  Radi&l  line  of  5  in.  not  present. 

1.  Apply  inspection  to  the  second 
inch  on  2  by  3,  2  by  4,  2  by  6, 
3  by  3,  3  by  4,  4  by  4  in.,  or  any 
other  dimension  material  that 
has  less  than  16  sq.  in.  on  the 
cross-section. 

2.  In  larger  material  apply  inspec- 
tion to  the  three  inches  farthest 
from  the  pith. 

II.  When  the  pith  is  not  present  or  can 
not  be  accurately  located: 
(a)   When  material  is  over  3  in.  thick 

apply    inspection    to   three   inches 

nearest  the  pith. 
(6)   In  dimension  material  3  in.  or  less 

in   thickness   apply    inspection   to 

second  inch  from  the  edge  nearest 

the  pith. 
III.  The  radial  line  chosen  shall  be  repre- 
sentative with  respect  to  rate  of  growth 
and  percentage  of  summerwood.  In 
case  of  disagreement  between  pur- 
chaser and  seller  the  figures  obtained 
bv  avera«ring  the  numher  of  annual 
rings  and  percentage  of  summerwood 
on  the  two  chosen  inspection  lines  shall 
be  used. 

3.  Contrast  in  color  between  summer- 
wood  and  springwood  shall  be  sharp  and 
the  summerwood  shall  be  dark  in  color. 

4.  It.  is  suflScient  if  either  end  passes  the 
inspection. 

Restrictions  on  Knots  in  Beams 

5.  Shall  not  have  in  Volume  1  (see  fig- 
ure) sound  knots  with  a  diameter  greater 
than  11/2  in.  or  one-fourth  the  width  of  the 
face  on  which  they  appear — or  knots  over 
Vo  in.  in  diameter  which  are  insecurely  at- 
tached to  the  surrounding  wood.  Shall  not 
have  in  Volume  2  sound  knots  with  a  diam- 
eter greater  than  3  in.  or  one-half  the  width 
of  the  face  on  which  they  appear — or  in- 
securelv  attached  knots  with   a  diameter 
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greater  than  I  > ;  in.  or  one-fourth  the  width 
of  tJie  face  on  which  they  appear. 

The  acrregate  diameter  of  all  knots 
within  the  center  half  of  the  length  of  any 
faee  ahall  not  exceed  the  width  of  that  face. 

TIm  diameter  of  a  knot  on  the  narrow  or 
face  of  a  beam  is  to  be  taken  as 
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VOUTMB  tESnUCnONS  FOR  DEFECTS 

its  projection  on  a  line  perpendicular  to  the 
edge  of  the  timber.  On  the  wide  or  vertical 
face,  the  smallest  dimension  of  a  knot  is  to 
b*  taken  as  its  diameter  (see  figure). 

BssnucnoNS  on  Knots  in  Columns 

6.  Shall  not  have  sound  knots  whose 
diameters  are  greater  than  4  in.  or  one- 
third  the  least  width  of  the  column,  or 
knots  over  >>:  in.  in  diameter  which  are  in- 
securely attached  to  the  surrounding  wood. 

The  diameter  of  a  knot  is  to  be  taken  as 
its  projection  on  a  line  perpendicular  to  the 
edge  of  the  column — as  on  the  narrow  edge 
of  a  beam  (see  figure). 

sbrmictions  on  shakes  and  checks  in 
Beams 

7.  Ring-shakes  shall  not  occupy,  at  either 
cod  of  a  timber,  more  than  one-fourth  the 
width  of  green  material,  nor  more  than  one- 
third  the  width  for  seasoned  material. 

Any  combination  of  checks  and  shakes 
which  would  reduce  the  strength  to  a 
greater  extent  than  the  allowable  ring- 
shakes  will  not  be  permitted.  Shakes  shall 
■ot  show  on  the  faces  of  either  green  or 
MMoned  timber. 

SmucnoNS  on  Cross-Grain  in  Beams 

8.  Shall  not  have  in  Volume  1  diagonal 
grain  with  slope  greater  than  one  in  twenty. 

Nons  ON  Proposed  Rules 

The  Forest  Service  makes  the  following 
explanation  of  the  proposed  rules: 

1.  The  greater  part  of  the  Southern  yel- 
low pine  structural  timber  is  now  sold  under 
ends  dassifications  adopted  by  associations 
of  hmiber  manufacturers.  These  classiiica- 
tiOBS  differ  somewhat  and  are  described  in 
mles  pablished  by  the  several  associations. 
The  rales  here  proposed  embody  the  prin- 
ciples which  should  guide  in  the  selection 
of  high-grade  structural  timbers.  Their 
use  will  result  in  securing  timbers  of  higher 
average  strength  and  greater  uniformity 
than  cao  be  obtained  by  the  use  of  any  of 
Um  oxistiDg  commercial  rules.  They  are 
tatCDdcd  to  apply  to  structural  timbers  only 
and  not  to  material  to  be  used  where  factors 
other  than  strength  are  of  prime  impor- 
tance. In  specifying  material  the  advan- 
tages connected  with  the  use  of  commercial 
grades  should  be  considered  and  the  com- 
mercial grades  adhered  to  as  long  as  it  is 
certain  that  materia]  selected  under  such 
mJes  will  meet  the  requirements. 

2.  Contrast  in  the  color  of  summerwood 
and  springwood  may  be  classified  as  sharp, 
medium,  and  poor.  Sticks  with  medium  or 
poor  contrast  should  not  be  admitted  in 
Grade  No.  1  material,  except  when  the  pro- 


portion of  summerwood  is  considerably  in 
excess  of  the  minimum  requirement. 

Importance  of  Shakes  and  Checks 

3.  The  importance  of  shakes  and  checks 
in  the  middle  half  of  the  height  of  a  beam 
is  dependent  upon  the  magnitude  of  the 
horizontal  shearing  stress.  The  specifica- 
tion given  is  for  beams  in  which  the  allow- 
able shearing  stress  is  developed.  In  beams 
whose  length  is  more  than  fifteen  times  their 
height  the  allowable  shearing  stress  is  not 
usually  developed  and  as  the  ratio  of  length 
to  height  increases,  the  importance  of  these 
shakes  and  checks  decreases  proportion- 
ately. Ring-shakes  showing  on  an  end 
should  be  considered  as  extending  to  the 
center.  Checks  and  radial  or  star-shakes 
are  not  usually  continuous  in  the  direction 
of  the  length  of  the  timber  but  should  not 
be  allowed  if,  in  the  judgment  of  the  in- 
spector, their  weakening  effect  is  greater 
than  that  of  the  allowable  ring-shakes. 

Allowable  conditions  for  both  green  and 
seasoned  material  are  given  because  checks 
are  formed  and  shakes  further  developed 
during  seasoning.  The  maximum  amount 
of  shakes  and  checks  should  not  be  allowed 
unless  it  is  practically  certain  from  the 
appearance  of  the  timber,  or  from  a  knowl- 
edge of  the  seasoning  conditions,  or  length 
of  time  elapsed  since  cutting,  that  it  is 
thoroughly  seasoned.  For  purposes  of  this 
rule,  it  will  be  considered  that  at  least  IVi 
months  per  inch  of  thickness  is  required 
for  material  to  become  thoroughly  seasoned. 

4.  In  dry  interior  construction  a  working 
stress  of  1600  lb.  per  sq.  in.  may  be  used 
with  beams  which  meet  the  requirements 
of  the  proposed  rules. 
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Light    Frames    Support    Reinforce- 
ment for  High  Retaining  Wall 

ON  the  Welland  Ship  Canal  the  entrance 
walls  for  lock  1,  which  is  nearest  Lake 
Ontario,  are  41' 2  ft.  high.  In  order  to 
support  the  reinforcing  steel,  consisting  of 
round  rods,  light  steel  frames  were  de- 
signed. Only  the  angles  in  the  back  of  the 
counterfort  are  counted  upon  to  take  any 
of  the  stresses  in  the  finished  wall.  There 
is  a  frame  in  each  counterfort.    The  mate- 


RELATION    OF   FRAMES  TO   CROSS-SECTION 

rial  for  the  main  members,  consisting  of 
uprights  in  the  face  of  the  wall,  inclined 
angles  paralleling  the  back  of  the  counter- 
forts and  horizontal  members  in  the  base 
are  3  x  2 '2  x  i/4-in.  angles.  In  the  face 
of  the  wall  and  in  the  base  four  of  these  are 
disposed  at  the  corners  of  a  square  and  are 
tied  together  by  gusset  plates  of  i/4-in.  ma- 
terial. In  the  back  of  the  counterfort  there 
are  only  two  of  these  angles.  The  gracing 
running  from  the  angles  in  the  face  to  those 
in  the  counterfort  are  of  2^/2  x  21/2  xV4-in. 
material. 

The  angles  in  the  face  and  in  the  base 
are  punched  for  the  proper  spacing  and  the 
horizontal  reinforcing  bars  are  placed  in 
the  holes.  Each  frame  complete,  ready  for 
setting  in  the  wall,  weighs  2739  lb. 

The  work  on  which  these  frames  are  used 
is  under  the  direction  of  J.  L.  Weller,  engl- 
neer-in-charge,  Welland  Ship  Canal. 


steel  frames  support  retaining  wall  reinforcement 

Concrete  was  deposited   from  cars  run  on  top  of  frame. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Piker  arUcles  in  tM.  issue  of  interest  to  contractors  and  construction  engineers  ore  in,e.e,  in  tke  Tat,U  o,  Content. 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  -will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 
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Cantilever  Timber  Raises  Ring 
When  Casing  Prevents  Hitch 

By  F.  M.  BIERSACH 
Erection    Superintendent,  Allis  -  Chalmers   Manu- 
facturing Company 

THE  accompanying  drawing  shows  a 
method  used  by  the  writer  in  erecting  a 
6-ton  speed  ring  for  a  horizontal  turbine 
where  the  casing  prevented  making  a  direct 
hitch  on  the  ring.  A 
heavy  timber  was 
placed  in  the  ring  and 
blocked  in  place,  and 
the  crane  hitch  was 
made  on  this  timber 
close  to  the  ring.  Sev- 
eral men  hanging  on 
rope  slings  on  the  outer 
end  of  the  timber 
balanced  the  ring  and 
enabled  it  to  be  picked 


\J\J 


MEN   HANG  ON   SLINGS  AT  RIGHT 
TO  BALANCE  CASING 


up  level  by  the  crane  and  inserted  in  the 
casing.  This  occurred  on  a  rush  job  of  over- 
hauling the  Malade  station  of  the  Beaver 
River  Power  Company,  near  Bliss,  Idaho. 


Thirty-Six  Inch  Water  Main  Lowered 
While  in  Service 

WITHOUT  shutting  off  the  water  a  36- 
in.  main  1000  ft.  long,  part  of  the  sys- 
tem of  Waterbury,  Conn.,  was  lowered  6  ft. 
as  part  of  the  program  of  regrading 
Thomaston  Avenue.  The  work,  as  de- 
scribed by  R.  A.  Cairns,  city  engineer,  in 
his  annual  report  for  1914,  consisted  of  ex- 


cavating a  trench  alongside  the  pipe,  cut- 
ting away  under  each  length,  but  leaving 
earth  piers  at  each  joint.  Then,  while  sur- 
veyors kept  track  of  the  levels,  the  piers 
were  weakened  until  the  weight  of  the  pipe 
line  caused  little  settlement.  Working  up 
and  down  the  line  in  this  way  the  pipe 
gradually  came  dovra  to  the  bed  blocks, 
which  had  been  set  to  the  exact  elevations. 
Owing  to  the  pressure  of  about  100  lb 
per  square  inch  on  this  main  and  the  prox- 
imity of  two  railroad  tracks  the  operation 
was  attended  with  some  risk  and  required 
close  attention.  Under  the  constant  super- 
vision of  Charles  W.  Eddy,  assistant  engi- 
neer, and  with  John  F.  Keating,  foreman, 
in  charge  of  the  labor,  the  work  went  on 
regularly  and  systematically  and  was  com- 
pleted without  accident.  After  driving  up 
the  lead  joints  the  line  was  as  tight  as 
ever,  according  to  Mr.  Cairns.  All  material 
and  labor  was  furnished  by  the  bureau  of 
water. 


Steel    Support    of    Decking    Gives 
Large  Clear  Space  for  Subway  Work 

THE  SUPPORT  of  the  street  decking  on 
Seventh  Avenue,  on  Sections  4  and  5 
of  Routes  4  and  38  of  the  new  Seventh  Ave- 
nue subway.  New  York  City,  now  under 
construction,  has  been  so  designed  as  to 
give  maximum  working  space  in  the  trench 
extending  from  Greenwich  Avenue  and 
West  Eleventh  Street,  the  present  southerly 
end  of  Seventh  Avenue,  to  Thirtieth  Street. 
It  has  been  found  especially  necessary  to 
devise  some  scheme  for  a  large  working 
space  at  headings  through  solid  rock,  so 
that  in  using  maximum  safe  charge  of 
powder,  that  is,  a  charge  which  will  not 
cause  a  concussion  endangering  adjacent 
buildings,  the  fragments  of  rock  from  the 
blast  do  not  displace  the  posts  supporting 
the  decking.  This  problem  seems  to  have 
been  economically  solved  in  the  design  used. 
The  method  of  street  support  is  clearly 
shown  in  the  accompanying  drawing.  While 
the  weight  of  steel  required  exceeds  in 
value  the  quantity  of  timber  saved,  the  ad- 
vantage of  the  larger  working  space  per- 
mits of  more  economical  methods  of  shoot- 
ing and  mucking,  and  a  consequent  saving 
in  cost  of  rock  excavation.  The  advantage 
of  economical  mucking  can  be  claimed  when 
all  earth  is  encountered.  The  saving  in  the 
cost  of  handling  concrete  and  final  steel 
erection   must  also   be  considered,   due  to 


fewer  posts,  struts  and  braces  to  hinder 
handling  and  placing  of  these  materials. 

A  24-in.  I-beam  placed  transversely  to 
the  street,  extends  from  the  net  lines  of  the 
subway  excavation  to  a  little  beyond  the 
first  rail  under  the  car  tracks,  on  both  sides 


TRAVELER    MAKES    FIRST    EXCAVATION    FOR 
PL.\CING   STEEL   HAMMER 

of  the  street,  and  two  12-in.  channels 
underneath  the  car  tracks  hold  the  beams  to- 
gether. These  beams  transfer  street  loads 
to  four  or,  at  most,  six  posts  to  sub-grade, 
and  are  about  10  ft.  below  the  street  level. 

In  view  of  the  large  number  of  pipes  in 
Seventh  Avenue  and  on  account  of  the  fact 
that  rock  between  Twenty-second  and 
Twenty-fifth  Streets  is  practically  found  at 
the  street  level,  much  of  the  pipe  being  in 
rock  trenches,  special  permission  was 
granted  by  the  Public  Service  Commission 
to  do  this  work  by  open  cut.  Even  then  the 
closeness  of  the  rock  to  the  pipes  required 
careful  blasting  to  avoid  breaking  the 
pipes.  A  section,  taking  in  half  of  the 
avenue  and  about  30  ft.  in  length,  was 
opened  up  and  excavated  to  a  depth  of  about 
10  ft.  A  traveling  derrick  was  used  to 
handle  the  excavated  material  and  load  it 
on  trucks.  The  24-in.  beams  were  then 
placed  and  the  posts  carrying  decking  were 
set  on  the  beams.  The  "heading"  was  thus 
practically  completed  and  the  rock  in  the 
"bench"  was  removed  under  cover. 

This  latter  process  was  a  simple  one.    A 
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Cross- Section 
FULL   HEIGHT   OPEN   AT   WORKING  FACE   UNDER  DECK   SUPPORTED  BY  NEEDLES,   WITH   FEW   POSTS   BEHIND  TO  BLOCK   CUT 
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SO-iii.  I-beun  wms  uaed  as  a  needle,  was 
•boT*  and  supported  three  of  the  trans- 
24>in.  beams.  One  end  of  the  needle 
rapported  on  the  bench,  a  safe  dis- 
tance be>'ond  the  top  edge,  and  the  other 
end  had  a  bearing  on  a  timber  tower.  The 
traasvene  beans,  underneath  the  needle 
bean,  were  carried  by  rods,  a  special  t>-pe 
of  steel  saddle  having  been  designed  to 
load  of  beams  to  the  rods.  This 
gave  a  working  area  from  20  to 
aO  ft  high  and  about  30  ft.  long.  The 
ere  placed  above  the  transverse 
so  that  no  extra  work  in  trenching 
oat  rock  ahead  of  the  excavation  was  neces- 
sary, the  transverse  beams  having  been 
set  about  10  ft.  deep  and  below  all  pipes, 
as  stated  above. 

On  other  parts  of  the  Seventh  Avenue 
and  on  the  contractor's  Broadway  work. 
Section  2.  Routes  4  and  36,  where  the 
travdiDg  derrick  was  not  used,  the  placing 
of  the  24-in.  beams  was  not  so  easy.  The 
caps,  stringers  and  planking  of  the  deck- 
ing were  ftrst  placed,  and  then  a  10-ft. 
depth  "heading"  was  excavated  under  cover 
or  mined  out  from  below.  Then  openings 
were  nude  in  the  deck  and  the  24-in.  beams 
placed. 

The  United  States  Realty  and  Improve- 
ment Company  is  the  contractor,  for  which 
C.  H.  Stengel  is  chief  engineer  and  E.  A. 
Little,  general  superintendent.  F.  W.  Car- 
penter and  J.  H.  Meyers  are  division  engi- 
neers over  Sections  4  and  5  respectively  on 
Seventh  Avenue,  and  the  Broadway  work 
is  under  the  oflke  of  J.  O.  Shipman,  engi- 
neer of  the  first  division.  All  of  this  work 
is  under  the  supervision  of  the  Public  Ser- 
vice Commission  for  the  First  District, 
Robert  Ridgway,  engineer  of  subway  con- 
struction. 


Trussed   Timbers  Extend  Reach   of 
Cranes  at  New  York  Pier 

TO  SET  the  first  bent  of  each  of  six  crane 
and  dinky  tracks  across  the  site  of  the 
Forty-sixth  Street  pier,  New  York  City,  it 
was  necessar>'  to  lengthen  the  booms  of 
the  locomotive  cranes  employed.  The  tim- 
bers osed  were  trussed  on  top  instead  of  on 
the  bottom,  as  is  the  wu^  practice,  with  a 
timber  pin-connected  boom.  This,  of  course, 
is  the  correct  rigging,  as  the  boomfall  of 
the  crane  is  attached  at  a  point  under  the 
niddle  of  the  stick.    The  sticks  are  acting 
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EXTENDED  BOOMS  TRUSSED   ON   TOP 

as  cantilevers,  and  deflect  downward  on  the 
outer  end  under  a  load.  The  long  outside 
bents  for  the  first  timber  tower  under  each 
track  were  framed  in  halves,  which  were 
assembled  on  top  of  the  cofferdam  and  set 
as  units  by  the  cranes.  The  work  is  being 
done  by  the  Holbrook,  Cabot  &  Rollins  Cor- 
poration, for  which  D.  A.  Hughes  is  super- 
intendent. 

Small  Crew  Moves  3000  Yards  of 
Dirt  in  Week  with  Dynamite 

By  GEORGE  B.  SHAFFER 
Civil  Engineer,  Edwardsville,  III. 

A  TON  of  dynamite  and  seven  days  time 
was  all  that  was  required  to  dig  a 
3400-ft.  ditch  in  Mississippi  County,  Ar- 
kansas. Another  ditch  2640  ft.  long  in  the 
same  section  in  sandy  and  stumpy  soil,  was 
excavated  with  the  same  quantity  of  dyna- 
mite in  nine  days.  The  grade  and  shape  of 
these  ditches  is  brought  out  in  the  accom- 
panying photographs,  taken  just  after  the 
charges  were  fired  on  the  second  ditch. 

The  entire  list  of  tools  and  materials 
used  on  each  job  comprised  a  level,  a  tran- 
sit, a  rod,  two  axes,  five  punch  bars,  .stakes, 
chalk  line  and  2000  lb.  of  DuPont  50  per 
cent  dynamite.  Stakes  were  driven  along 
the  center  line  at  25-ft.  intervals,  and  a 


chalk  line  at  convenient  height  above  the 
grade  of  the  ditch  was  stretched  on  them. 
The  graduated  punch  bars  were  used  to 
make  holes  in  the  ground  every  foot  to  sub- 
grade.  The  charge  in  these  holes  had  to 
be  judged  by  the  weight  of  dirt  to  be  moved, 
and  the  nature  of  the  soil.  That  this  can 
be  done  accurately  is  shown  by  the  excellent 
sections  in  the  photographs.  Loose  sand 
and  dry  soil  require  heavier  charges  than 
compact  or  saturated  ground.  Soil  contain- 
ing stumps  was,  of  course,  harder  to  blast 
than  ditch  sections  in  the  open.  The  ditches 
were  each  fired  in  several  sections  after  all 
preparations  were  completed. 

The  first  ditch  lay  along  a  chain  of  small 
swamps,  and  was  from  3  to  5V2  ft.  deep, 
and  from  5  to  16  ft.  wide  on  top.  It  emptied 
into  a  drainage  canal.  Water  ran  the  entire 
length  of  the  ditch  without  obstruction  as 
soon  as  the  shots  were  fired.  About  200 
acres  of  land  were  reclaimed  by  this  opera- 
tion. 

The  second  ditch  was  dug  at  the  side  of 
the  property  drained,  after  a  topographical 
survey  of  the  tract  had  indicated  the  ad- 
visability of  this  location.  It  intercepted 
a  ditch  which  had  no  outlet,  and  traversed 
much  sandy  and  stumpy  soil.  It  varied  in 
depth  from  3  to  7  ft.,  with  a  top  width  of 
7  to  16  ft.  A  good  ditch  was  obtained  with 
the  first  shot,  but  sand  beds  crossed  by  the 
ditch  absorbed  all  the  flow,  so  that  none 
reached  the  mouth  of  the  ditch  until  the 
next  rains. 

The  work  was  done  by  the  writer  for 
Burroughs  Brothers,  of  Edwardsville,  111. 


Gravel  is  about  the  only  hard-surfacing 
road  material  Iowa  has,  and  an  experi- 
mental two-course  water-bound  road  I14 
miles  long  of  that  material  will  be  built  this 
year  in  Webster  County  just  east  of  Fort 
Dodge.  The  road  is  for  the  purpose  of  test- 
ing out  the  gravel  along  modern  lines  to 
meet  hard-surfacing  conditions.  It  is  to 
be  a  joint  affair  participated  in  by  the  city, 
county.  State  Highway  Commission  and 
good  roads  section  of  the  Engineering  Ex- 
periment Station  at  Iowa  State  College. 
The  road  will  be  16  ft.  wide,  8  in.  thick  in 
the  center  and  6  in.  at  the  sides.  Frequent 
tests  will  insure  the  proper  proportions  of 
gravel  and  clay  binder.  A  coat  of  oil  will 
probably  be  applied  one  or  two  months 
after  construction  has  been  completed. 


HOOTH  OF  2600-roOT  DITCH  DUG  WITH   DYNAMITE   IN    NINE   DAYS.   BETORE   AND   AFTER   FINAL  BLAST-TOOLS  AND   CREW  AT   LEFT 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Hollow  Tile  vs.  Cinder  Concrete 
Fight  in  New  York  Settled 

The  Board  of  Aldermen  of  New  York  City, 
on  July  6,  passed  three  of  the  more  important 
articles  in  the  current  revision  of  the  building 
code — article  13  on  masonry  construction, 
article  16  on  reinforced-concrete  construction, 
and  article  17  on  fireproof  construction,  all  to 
take  effect  three  months  from  date  of  adoption. 
These  articles  were  passed  with  no  opposing 
vote,  and  finally  settle  the  long-continued 
deadlock  in  the  Board  of  Aldermen  between 
the  hollow-tile  and  the  cinder-concrete  inter- 
ests. This  fight  has  been  waged  since  1908, 
and  previous  attempts  to  revise  the  regula- 
tions governing  such  construction  in  1909,  1911 
and  1913  met  with  total  failure. 

The  new  articles  have  been  prepared  to  give 
all  types  of  construction  fair  consideration. 
The  success  of  the  present  committee  of  the 
board  was  brought  about  largely  through  the 
expert  advice  and  guidance  of  Rudolph  P. 
Miller,  consulting  engineer  of  the  committee 
in  reconciling  conflicting  interests  by  the 
method  of  mutual  concession,  preliminary 
hearings   and  many  conferences. 

The  work  of  revision  of  the  thirty-one 
articles  of  the  code  under  the  jurisdiction  of 
this  committee  is  now  at  least  75  per  cent 
completed,  as  the  revised  articles  most  diffi- 
cult to  pass  have  now  been  adopted  by  the 
board.  In  addition  to  the  three  articles  thus 
passed,  the  following  have  been  revised  and 
adopted  as  part  of  the  new  code:  Article  2, 
on  materials;  article  3,  on  working  stresses 
and  loads;  article  4,  on  classification  of  build- 
ings; article  5,  on  restricted  areas;  article 
11,  on  partitions,  fences  and  walls;  article  12, 
on  excavations  and  foundations;  article  14,  on 
wood  construction;  article  15,  on  iron  and 
steel  construction;  and  article  29,  on  plumb- 
ing and  other  systems.  The  articles  which  yet 
remain  to  be  revised  are,  in  general,  of  minor 
importance. 


Live  in   Illinois?     Structural  Engi- 
neer? Get  Your  License 

The  Illinois  structural  engineer's  license  bill, 
the  measure  which  has  been  fought  so  fiercely 
by  the  organized  architects,  was  signed  July 
5  by  Governor  Dunne.  The  Attorney  General 
gave  his  opinion  that  the  bill  was  constitutional 
and  in  good  form.  There  is  some  uncertainty 
as  to  when  the  bill  will  become  a  law  and  court 
action  is  likely.  The  point  to  be  raised  is  that, 
July  1  having  passed  prior  to  the  executive 
action,  the  new  law  cannot  become  effective 
until  July  1,  1916.  Prominent  Chicago  engi- 
neers are  of  the  opinion  that  the  profession 
will  rapidly  adjust  itself  to  the  new  measure 
and  will  aid  it  to  get  into  working  order  as 
vigorously  as  they  worked  to  have  the  law 
passed. 

Train  Crashes  Through  Damaged 
Trestle  Killing  Three 

Three  persons  were  killed  and  sixteen  in- 
jured when  a  Chicago,  Milwaukee  &  St.  Paul 
passenger  train  from  Seattle  to  Hoquiam 
LTashed  through  a  trestle  near  Rainier,  Wash., 
July  3,  falling  down  40  ft.  on  -to  a  Northern 
Pacific  freight  train  that  was  crossing  under- 
neath. Investigation  disclosed  the  fact  that 
a  bent  had  been  ripped  out  of  the  structure 
by  the  steel  arm  of  a  crane  that  was  being 
carried  on  one  of  the  freight  cars,  which  had 
become  loose  and,  swinging  about,  had  caught 
one  of  the  diagonal  cross-stringers  of  the 
trestle. 


Hydraulic   Appropriation  Measures 
Vetoed  in  Pennsylvania 

The  Governor  of  Pennsylvania,  believing 
that  the  State  treasury  would  be  unequal  to 
the  demands,  has  vetoed  a  great  number  of 
appropriation  bills,  among  them  two  bills  for 
water  survey  projects.  He  also  reduced  the 
appropriation  for  stream  gaging  work  to  $10,- 
000,  thus  practically  putting  a  stop  to  the 
great  work  which  the  Commonwealth  has  had 
in  hand.  As  a  result  of  previous  appropria- 
tions, however,  a  very  elaborate  report  on  the 
water  resources  of  the  State,  running  to  1500 
pages,  quarto  size,  is  now  in  the  hands  of  the 
State  printer. 

The  Governor  also  vetoed  a  measure  which 
would  have  appropriated  $300,000  per  year  for 
five  years,  beginning  in  1917,  for  the  Pyma- 
tuning  Reservoir  project,  a  matter  previously 
discussed  in  this  journal.  An  appropriation 
of  $65,000  for  this  project,  left  over  from  a 
previous  $100,000  appropriation,  however,  was 
allowed  to  remain. 


General  Goethals  Has  Made  No 
Plans  for  Future 

Press  reports  that  Major-Gen.  George  W. 
Goethals  had  made  arrangements  to  take  up 
a  genei-al  engineering  and  construction  prac- 
tice in  conjunction  with  his  son,  Capt.  George 
R.  Goethals,  S.  B.  Williamson,  at  present  chief 
of  construction  of  the  U.  S.  Reclamation  Ser- 
vice, and  C.  A.  Mcllvaine,  upon  his  retirement 
from  the  U.  S.  Army,  have  aroused  consider- 
able interest  among  the  engineering  profession. 
The  Engineering  Record  learns  by  cable  from 
General  Goethals  that  he  has  made  no  plans 
for  the  future. 


Hydraulic  Engineers  of  Pennsylvania 
Commission  Lose  Positions 

Owing  to  lack  of  appropriation  the  engineer- 
ing employees  of  one  department  of  the  Water 
Supply  Commission  of  Pennsylvania  will  be 
dispensed  with  during  July.  They  include 
division  and  assistant  engineers,  field  and 
office  assistants,  at  salaries  from  $75  to  $250 
per  month.  Their  experience  covers  water- 
works, water  power  development,  flood  investi- 
gation, river  improvement  and  hydrography. 
Farley  Gannett,  the  commission's  chief  engi- 
neer, is  endeavoring  to  find  positions,  outside 
of  the  State  service,  for  those  members  of 
his  staff  who  are  to  be  dropped. 

Urge  Adoption  of  Metric  System 

The  Spokane,  Wash.,  Engineering  and 
Technical  Association  on  June  11  appointed  a 
committee  to  place  a  request  with  federal 
officials  and  congressmen  that  they  co-operate 
with  the  United  States  bureau  of  standards  in 
the  urging  the  adoption  of  the  metric  system 
as  the  standard  of  measurements  throughout 
the  United  States. 


Date  Set  for  New  York's  Street 
Cleaning  Exhibit 

The  New  York  Department  of  Street  Clean- 
ing will  hold  its  second  annual  exhibition  of 
street  cleaning,  apparatus  and  appliances  in 
the  First  Regiment  Field  Artillery  armory. 
Sixty-eighth  Street  and  Broadway,  during  the 
week  beginning  Monday,  Oct.  11.  Its  object  is 
to  awaken  public  interest  to  the  importance  of 
this  feature  of  city  work  and  to  exhibit  the 
latest  machinery  and  appliances  in  this  field. 
Commissioner  John  T.  Fetherston  will  have 
general  charge  of  the  arrangements. 


Committees    Will    Study     Many 
Phases  of  Engineering  Education 

The  annual  convention  of  the  Society  for 
the  Promotion  of  Engrineering  Education  at 
Ames,  Iowa,  was  notable  for  the  large  num- 
ber of  representatives  who  attended  from  dis- 
tant parts  of  the  country.  The  location  proved 
to  be  exceptionally  attractive  and  the  facilitiM 
and  courtesies  extended  by  the  Iowa  Stat« 
College  were  everything  that  could  be  desired. 
The  general  characteristic  of  the  convention 
was  the  presentation  by  committees  and  indi- 
viduals of  new  ideas  in  methods  of  teaching. 
The  convention  devoted  itself  more  to  methods 
than  to  material  and  to  the  characteristics  of 
the  students  rather  than  to  text  books.  Of 
especial  interest  was  the  report  of  the  joint 
committee  on  engineering  education  by  Dean 
Anthony. 

Detailed  discussion  of  the  work  to  date  fol- 
lowed the  report  of  the  committee  on  com- 
mittees appointed  at  the  Princeton  meeting  in 
1914.  This  committee  divided  the  work  of  the 
society  into  twenty  groups.  The  work  for 
each  committee  was  outlined  and  specific  tasks 
were  assigned  each  committee  for  the  ensuing 
year.  Some  of  their  duties  are:  Administra- 
tion committee — occupation  of  engineering 
teachers  during  the  summer  vacation;  mathe- 
matics committee — to  what  extent  does  co-or- 
dination exist  among  mathematics,  physics  and 
mechanics;  English  committee — present  status 
of  the  teaching  of  English  to  engineering 
students;  mechanics  and  hydraulics  committee 
— experiments  made  in  methods  of  teaching 
mechanics  and  means  used  to  test  these  ex- 
periments; committee  on  statistics — record  of 
attendance  and  mortality  of  students,  location 
and  occupation  of  alumni  kept  by  each  insti- 
tution and  other  work  along  the  line  of  statis- 
tical studies  being  made  at  institutions;  nomen- 
clature committee — recommendations  regard- 
ing the  use  of  symbols  in  mechanics  and 
hydraulics.  It  is  expected  that  this  method 
of  making  definite  assignments  will  result  in 
much  valuable  data. 

The  enthusiasm  of  the  institutional  dele- 
gates was  notable.  It  became  evident  that 
through  the  institutional  delegates  the  results 
obtained  by  the  society  will  be  made  more 
available  for  the  different  educational  institu- 
tions. 

The  following  officers  were  elected:  Presi- 
dent, H.  S.  Jacoby,  Cornell  University;  vice- 
president  and  chairman  of  committee  on  insti- 
tution delegates,  D.  R.  Chatburn,  University 
of  Nebraska;  vice-president  and  chairman  of 
committee  on  administration,  F.  H.  Constant, 
Princeton  University;  secretary,  F.  L.  Bishop, 
University  of  Pittsburgh;  assistant  secretary, 
L.  H.  Harris,  University  of  Pittsburgh,  and 
treasurer,  W.  O.  Wiley. 


Special  Train  Will  Carry  Delegates 
to  Pan-American  Road  Congress 

The  executive  committee  of  tlie  Pan-Ameri- 
can Road  Congress,  at  a  meeting  held  in  New 
York  City,  June  7,  decided  to  run  a  special 
train  to  Oakland,  Cal.,  to  accommodate  the 
delegates  who  proposed  to  attend  the  meeting 
durig  the  week  of  Sept.  13.  The  route  will  be 
selected  so  as  to  afford  the  delegates  an  oppor- 
tunity of  inspecting  road  work  at  the  principal 
cities  across  the  continent. 

The  executive  committee  of  the  Congress 
will  appoint  local  representatives  or  chairmen 
in  all  the  principal  cities  in  the  United  States 
and  Canada.  Each  local  representative  will 
look  sifter  the  interests  of  delegates  from  his 
section  and  help  to  arouse  interest  in  the 
meeting. 
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Reinforced-Concrete  Stood  Up  Well 
in  Imperial  Valley  Quake 

Ftetkar  raporto  fnm  El  Ontro  indicate  that 
niwffMiwI  UMiinla  stood  the  test  in  several  in- 
•twKM  darfa*  tha  aartlHiaake  in  Imperial  Val- 
tay  C*',  ivw  SS  ud  n.  which  was  described 
iB  'tUt  jovr^  iolT  S-  V^^^  building  of 
'  ■  flaw  with  galTanised-iron  roofs  and 
with  &•  exception  of  one  warehouse 
r.  also  did  welL  Over  half  of  the  Uller 
yl  of  brick,  tile  and  cement  blocks,  gave 
way.  BtiA  boihliiws  laid  with  cement  mortar 
keU  tocctber  in  nearly  all  instances,  while  the 
waOa  of  tile  buildings  were  partially  demol- 
Uhad.  FkmBM  baildings  were  moved  from  their 
foBBtetiaaa.  whiA  wero  of  tile  or  brick  and  to 
wUck  tkay  wore  not  well  anchored.  In  very 
tgm  toilaiifai  wara  they  damaired  otherwise. 

Brick  boildincs.  with  the  exception  of  those 
■■km  art  failed,  in  most  instances,  at  the  roof 
Uaa.  Om  Hiovwi  out  of  plumb  an  inch  on 
hotk  walla,  about  8  ft.  above  the  foundation 
•b4  rantaw  the  full  length  of  the  structure. 
Aaotkar,  b«ilt  about  a  year  ago,  had  a  wall 
Mt  <  in.  at  one  comer  for  a  short  dis- 
I  abov*  the  foundation,  but  the  wall  held 
bar  ymj  well.     Columns   failed    usually 

4  fi.  trom  the  base  and  some  broke  near 

IIm  ton.  Walla  tbat  failed  were  mostly  on  the 
aaat  and  waat  aidaa.  The  Fifth  Street  Gram- 
i^ff  SciMol  ia  El  Centro.  constructed  of  red 
brick  sad  co««red  with  cement  plaster  in  1914 
^f^^  badly  daaacod,  the  walls  on  the  north 
and  w«at  faea  abowing  diagonal  cracks  both 


PennsylvaniaCompanies  Will  Donate 
Cement  for  12 -Mile  Concrete  Road 

The  cement  industries  of  Eastern  Pennsyl- 
vania and  public-spirited  citizens  in  Lehigh 
and  Northampton  counties  have  entered  into 
an  agreement  with  the  State  Highway  Depart- 
ment to  furnish  sufficient  cement  to  build  a 
road  twelve  miles  in  length,  running  from 
Allentown  to  Bethlehem  and  continuing  from 
Bethlehem  to  Easton.  According  to  the  esti- 
mates of  the  State  Highway  Department,  this 
will  require  about  40,000  bbl.  of  cement.  Plans 
are  under  way  also  to  have  these  citizens  fur- 
nish, in  addition,  the  amount  of  stone  which 
will  be  necessary  to  construct  this  improved 
highway. 

A  conference  was  held  in  the  office  of  State 
Highway  Commissioner  Cunningham,  June  14 
at  which  Col.  H.  E.  Trexler,  Congressman  H.  J. 
Steele,  H.  R.  Fehr,  president  of  the  Lehigh 
Valley  Transit  Company,  G.  S.  Brown,  presi- 
dent of  the  Alpha  Portland  Cement  Company, 
William  B.  Myers,  representing  the  Bethle- 
hem Steel  Company  and  Senator  Horace  W. 
Schantz  presented  the  offer  of  the  Associated 
Cement  Companies  and  the  citizens  of  that 
district. 

The  proposition  was  made  that  the  State 
Highway  Department  do  the  necessary  grad- 
ing and  pay  the  expenses  of  such  engineering 
changes  as  might  be  necessary  and  build  the 
road.  A  letter  was  drawn  up  to  the  commis- 
sioner pledging  the  cement  industries  to  fur- 
nish 40,000  bbl.  of  cement,  or  such  part  thereof 


will  be  to  change  the  course  of  the  Tuolumne 
River  and  turn  it  into  a  by-pass  tunnel  about 
20  ft.  in  diameter,  on  the  south  side  of  the 
stream,  so  that  flood  waters  may  be  passed 
while  the  excavation  is  made  for  the  main  dam 
across  the  river. 

In  commenting  on  the  results  of  the  confer- 
ence Representative  Borland  said,  "We  came 
to  a  substantial  agreement  that  clears  the  way 
for  the  City  of  San  Francisco  to  go  ahead  with 
its  work.  I  am  more  than  ever  convinced  that 
San  Francisco  needs  Ketch  Hetchy  and  that 
no  mistake  was  made  when  Congress  voted 
the  valley  into  the  city's  hands.  The  forma- 
tion of  the  lake  will  not  detract  from  the 
beauty  of  the  valley,  and  the  erection  of  the 
temporary  dam  will  facilitate  the  work." 


National  Drainage  Congress  to  Meet 
at  San  Francisco 

The  National  Drainage  Congress  will  hold 
its  sixth  session  in  San  Francisco  Sept.  17  to 
21.  Under  its  auspices  at  the  same  time  there 
will  be  held  an  International  Drainage  and 
Flood  Control  Congress.  The  object  of  the  con- 
gress is  to  secure  the  backing  of  public  opinion 
throughout  the  country  for  the  enactment  of 
the  Clark-Williams  bill  now  pending  before  the 
House  of  Representatives.  This  bill  contains  a 
constructive  program  looking  to  the  reclama- 
titjn  of  80,000,000  acres  of  swamp  land  in  the 
United  States,  and  the  establishing  of  a  ra- 
tional   system    of   flood    protection    and    river 


aHMMA"  SCHOOL  WALLS  CRACKED  IN    MANY  DIRECTIONS 


BRICK  BUILDINGS  FAILED  IN   MOST  CASES  AT  ROOF  LINE 


way%  oponinf  moro  than  half  an  inch.  The 
nritTrr*T  colnmns  at  the  entrance  are  ap- 
imrmtlT  intact. 


Inq>ection  Trips  Planned  for  Inter- 
national Engineering  Congress 

la  order  to  afford  the  members  of  the  Inter- 
r****-*'  Ei^waaring  Congress,  to  be  held  at 
Saa  Pkaaciaeo  Sept.  16  to  25.  an  opportunity 
of  Ticwiac  tb«  important  engineering  works  of 
tka  Waat,  a  number  of  excursions  have  been 
anaacad.  The  annual  convention  of  the  Amer- 
ieaa  Sociaty  of  Civil  Engineers  is  scheduled  for 
flapt.  16  aad  17,  and  tlM  intervening  days  be- 
far*  tka  latarnatjonal  Congress  opens  will  be 
t/trtm  over  to  tka  following  excursions: 

L  8opC  IS,  tka  San  Francisco  high-pressure 
ira  ayataa  and  the  Potrero  gas  works  and 
elactric  station  A  of  tbe  Pacific  Gaa  A  Electric 


as  might  be  needed  for  use  on  the  road.  An- 
other letter  was  drawn  up  pledging  the  Lehigh 
Valley  Transit  Company  to  furnish  $1,000 
worth  of  transportation  for  the  freighting 
of  the  cement.  Colonel  Trexler  and  the  other 
members  of  the  delegation  agreed  to  take  up 
the  project  of  furnishing  the  necessary  stone 
and  promised  to  advise  Commissioner  Cunning- 
ham of  this  at  an  early  date. 


I:  Btft.  U.  Groan  Vallay  Waterworks  Com- 
ftmf  OD  oast  aids  of  San  Prandsco  Bay. 

t.  Bapt.  U,  Bfting  Valley  Waterworks.  Stor- 
age laasiiulu  aad  poinping  stations,  located 
•■  tka  Saa  Fkaneiseo  Peninsula. 

4.  8a^  1».  the  DetU  lands  of  tbe  Sacra- 
OMBta  aad  San  Joaquin  Rivers. 

6.  Sept.  17  and  M,  Great  Western  Power 
rampany's  kydroelacMc  development  on  the 
Tmmar  Hirer  and  dredging  at  Oroville. 

«.  Sept.  18  and  19.  Pacific  Gas  A  Electric 
Caapaay's  hydroelectric  development  at  Lake 
SpauVWng  and  Drum  power  boose  at  the  gold 
■faiaa  at  Grand  Valley. 

7.  Sept.  17  to  19,  oil  ftelds^  at  Coalinga. 


San  Francisco  Wins  Hetch   Hetchy 
Construction  Point 

A  party  of  Congressmen  and  other  repre- 
sentatives of  the  Government  from  Washing- 
ton met  San  Francisco  officials  June  17  at 
the  site  of  the  proposed  Hetch  Hetchy  dam  to 
consider  the  proposed  construction  plans.  In 
the  Cong^ressional  party  were  S.  T.  Mather, 
assistant  secretary  of  the  interior;  A.  P.  Davis, 
chief  engineer  of  the  U.  S.  Reclamation  Serv- 
ice; Mark  Daniels,  superintendent  of  national 
parks,  and  James  J.  Fitzgerald  of  New  York. 
San  Francisco  was  represented  by  M.  M. 
O'Shaughnessy,  city  engineer,  and  Percy  V. 
Long,  city  attorney. 

The  meeting  at  the  site  was  planned  pri- 
marily to  settle  the  question  of  flooding  the 
floor  of  the  valley  during  construction,  to 
which  there  is  opposition  on  the  part  of  "na- 
ture lovers"  who  have  appealed  to  Secretary 
Lane.  Mr.  O'Shaughnessy  proposes  to  build 
a  temporary  diversion  dam,  which  will  raise 
the  water  on  the  floor  of  the  valley  to  a  depth 
of  about  30  ft.  and  submerge  between  600  and 
700  acres  of   land.     The   object  of  this   dam 


regulation  throughout  the  country.  Delegates 
will  be  sent  by  various  engineering  societies, 
colleges  and  universities,  chambers  of  com- 
merce, and  boards  of  trade  throughout  the 
country. 

Department  of  Labor  Inaugurates 
Many  Employment  Bureaus 

The  United  States  Government,  through  the 
Department  of  Labor,  has  inaugurated  as  a 
part  of  the  Division  of  Information  a  country- 
wide employment  bureau.  It  is  the  belief  of 
those  connected  with  the  work  that  it  will  go 
far  toward  improving  business  conditions  in 
the  United  States.  The  underlying  principle 
of  the  work  is  expressed  by  the  Secretary  of 
Labor  in  the  folowing  words: 

"The  Department  of  Labor  and  Docks  has  es- 
tablished distribution  branches  throughout  the 
country  for  the  purpose,  on  the  one  hand,  of 
developing  the  welfare  of  the  wage-earner^  of 
the  United  States  and  improving  their  oppor- 
tunities for  profitable  employment,  and,  on  the 
other  hand,  of  affording  to  employers  a  method 
whereby  they  may  make  application  for  such 
help  as  they  need  and  have  their  wants  sup- 
plied through  the  distribution  branches." 

Comparatiwi  statistics  show  that  there  has 
been  in  some  portions  in  the  United  States  a 
surplus  of.  labor,  while  in  other  portion  a  de- 
ficiency. It  is  believed  that  this  condition  will 
be  almost  eliminated  by  this  work.  The  United 
States  has  been  divided  into  eighteen  sections, 
or  "distribution  zones,"  as  they  are  called,  and 
in  each  of  these  zones  an  employment  oflRee  has 
been  opened.   These  zones  in  nearly  every  case 
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have  been  subdivided,  and  branch  ofBces  opened 
under  the  jurisdiction  of  the  controlling  office. 
This  means  that  a  large  number  of  employment 
offices  have  been  opened  by  the  United  States 
Government.  The  employer  who  needs  help  of 
any  kind  can  secure  what  he  wants  by  calling 
or  writing  the  distribution  office  in  his  section. 
No  fee  is  accepted  by  the  Government  from 
those  seeking  employment.  Every  postmaster 
in  the  United  States  is  a  representative  of  this 
employment  bureau.  At  every  postofflce  in  the 
United  States  will  be  found,  on  application  to 
the  Postmaster,  blanks  for  the  use  of  employ- 
ers in  need  of  help  and  for  the  use  of  persons 
seeking  employment.  These  blanks,  upon  be- 
ing handed  to  the  Postmaster,  are  transmitted 
by  him,  free  of  charge,  to  the  proper  zone 
office,  where  both  kinds  of  blanks  are  properly 
registered.  Proper  help  is  selected  for  the  em- 
ployer either  from  applicants  residing  in  the 
city  in  which  the  office  is  located  or  from  ap- 
plications on  file.  A  copy  of  the  employer's 
application  is  also  sent  to  the  Division  of  In- 
formation at  Washington,  D.  C.  At  frequent 
intervals  these  applications  are  assembled  and 
published  in  the  form  of  bulletins,  and  sent  to 
all  the  distribution  offices,  thereby  making  it 
possible  for  each  office  to  know  where  help  of 
any  description  is  in  demand.  It  is  the  purpose 
of  the  bureau  to  have  the  best  interests  of  the 
employer  kept  in  mind  by  the  distribution 
offices,  so  that  only  persons  competent  to  fill 
the  vacant  positions  of  which  the  department 
is  notified  will  be  recommended. 
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Illinois  to  Have  State  Bureau  of 
Sanitary  Engineering 

A  state  bureau  of  sanitary  engineering  will 
be  established  in  Illinois  at  the  earliest  pos- 
sible date,  writes  C.  St.  Clair  Drake,  M.  D., 
secretary  and  executive  officer  of  the  State 
Board  of  Health.  The  new  bureau  has  been 
made  possible  as  a  result  of  the  Governor's 
signature  to  the  bureau  appropriation  bill.  All 
positions  will  be  filled  through  the  legal  chan- 
nel, the  Civil  Service  Commission,  as  soon  as 
the  necessary  examinations  can  be  held  and  the 
successful  candidates  determined.  The  posi- 
tion of  state  sanitary  engineer  will  pay  $3,600 
for  the  first  two  years. 


New  Edition  of  Engineer's  Book  on 
Yellowstone  Park 

As  a  result  of  his  sojourn  in  1891  in  Yellow- 
stone Park,  where,  as  a  member  of  the  Corps 
of  Engineers,  U.  S.  A.,  he  was  engaged  in  the 
construction  of  the  highway  system.  Gen.  H. 
M.  Chittenden,  U.  S.  A.,  retired,  now  of  Seattle, 
Wash.,  wrote  a  guide  to  the  park.  This  was  re- 
vised in  1903  and  now  Stewart  &  Kidd,  the 
Cincinnati  publishers,  have  brought  out  a  re- 
vised and  enlarged  edition.  It  is  a  5%  x  8-in. 
volume  of  350  pages,  replete  with  graphic  de- 
scriptions of  the  lore  and  wonders  of  the  park. 
The  historical  section  is  no  less  interesting  than 
that  which  deals  with  the  geologic  marvels  that 
have  made  Yellowstone  famous.  An  interest- 
ing chapter  is  devoted  to  the  road  system.  The 
book  is  of  general  interest.  To  those  having 
the  good  fortune  to  visit  the  park  it  is  in- 
valuable. 


Personal  Notes 


E.  J.  Holland  has  resigned  from  the  office 
of  city  engineer  of  Guelph,  Ont. 

Walter  W.  Kraft  has  been  appointed  su- 
perintendent of  streets  of  Evanston,  111. 

William  R.  Holway  has  been  appointed 
bridge  inspector  by  the  Rhode  Island  Com- 
pany of  Providence,   R.   I. 

Louis  J.  Larson  has  been  appointed  to  an 
engineering  position  in  connection  with  drain- 
age work  at  Redwood  Falls,  Minn. 

Samuel  J.  Mott,  civil  and  sanitary  engi- 
neer of  Saratoga  Springs,  N.  Y.,  has  been 
appointed  city  engineer  of  that  city. 


W.  R.  Butler,  for  the  last  eighteen  years  pro- 
lessor  of  civil  engineering  in  the  Royal  Mili- 
ary College  at  Kingston,  Ont,  has  retired 
irom  active  service. 

George  A.  Reed,  formerly  city  engineer  of 
Barre,  Vt.,  has  been  appointed  city  engineer 
of  Montpeher,  Vt.  He  was  appointed  city  en- 
gineer of  Barre  in  1907. 

F..  L.  Brinkman,  formerly  assistant  engineer 
for  the  city  of  St.  Thomas,  Ont..  has  been 
appointed  assistant  resident  engineer  in  the 
Department  of  Public  Works  at  Fort  William. 
Ont. 

George  M.  Rice  has  been  appointed  chief  en 
gineer  of  the  Puget  Sound  &  Willapa  Harboi 
Railway,  succeeding  Charles  H.  Byers,  whose 
resignation   is  noted  elsewhere  in  these  col- 
umns. , 

H.  L.  Butler,  formerly  a  resident  engineer 
of  the  State  Highway  Commission  of  Illinois, 
has  been  appointed  instrumentman  by  the 
Interstate  Commerce  Commission,  Division  of 

Valuation. 

Walter  H.  Oliver,  formerly  division  engineer 
for  the  Atchison,  Topeka  &  Santa  Fe  Railway 
at  Needles,  Cal.,  has  been  appointed  division 
engineer  for  the  same  company  at  San  Ber- 
nardino, Cal. 

J.  K.  Hilton,  formerly  assistant  county  engi- 
neer of  Sac  County,  Iowa,  has  resigned  from 
that  office  to  engage  in  drainage  work  in 
Green    County,   Iowa,   under   the   direction    of 

S.  J.  Melson. 

David  Salkind  &  Company,  painting  con- 
tractors on  bridges  and  structural  steel  work, 
of  Philadelphia,  have  moved  their  offices  from 
Fourth  and  Market  Streets  to  151  North 
Fourth   Street. 

Capt.  James  F.  Bell,  Corps  of  Engineers, 
U.  S.  A.,  has  been  promoted  to  the  rank  of 
major  to  fill  the  vacancy  caused  by  the  death 
of  Maj.  A.  B.  Putnam,  which  was  noted  in 
this  journal,  June  19. 

J.  0.  James,  for  the  past  year  holder  of 
the  McGraw  Fellowship  in  Civil  Engineering 
at  Cornell  University  and  a  graduate  student 
in  experimental  hydraulics  at  that  institution, 
has  been  appointed  assistant  professor  of  hy- 
draulics at  the  University  of  Kansas. 

Eugene  Couch,  formerly  engineer  of  street 
paving  of  the  city  of  Houston,  Tex.,  and  previ- 
ous to  that,  principal  assistant  city  engineer 
of  Dallas,  Tex.,  has  been  appointed  engineer 
for  the  Klein  Brothers  Company,  contractors 
for  all  kinds  of  concrete  construction,  of 
Dallas,  Tex. 

F.  J.  Stimson,  formerly  engineer  of  mainte- 
nance of  way  of  the  Grand  Rapids  &  Indiana 
Railway,  has  been  appointed  superintendent  of 
the  Zanesville  division  of  the  Pennsylvania 
Railroad  Lines  west  of  Pittsburgh,  succeeding 
Paul  Jones,  who  has  been  appointed  superin- 
tendent of  the  Toledo  division. 

Frank  0.  Lee,  formerly  assistant  engineer 
with  F.  0.  Sinclair,  consulting  engineer  of 
Burlington,  Vt.,  has  been  appointed  city  engi- 
neer and  superintendent  of  the  water  depart- 
ment of  Barre,  Vt.,  succeeding  George  A. 
Reed,  whose  appointment  to  a  similar  position 
at  Montpelier  is  noted  elsewhere  in  these  col- 
umns. 

Nathan  C.  Johnson,  consulting  concrete  engi- 
neer, author  of  the  series  of  articles  on  the 
use  of  the  microscope  in  the  study  of  concrete 
which  appeared  in  this  journal  early  in  the 
year,  and  joint  author,  with  Cloyd  M.  Chap- 
man,' of  the  series  on  sand  testing  which  ap- 
peared recently,  has  taken  offices  in  the  Singer 
Building,  New  York  City. 

F.  Le  Coeq,  formerly  assistant  engineer  in 
the  city  engineer's,  department  of  Aberdeen. 
S  D  has  been  appointed  city  engineer  of  that 
citv  He  was  graduated  from  Purdue  Uni- 
versity in  1911  and  entered  the  city  service 
at  Aberdeen  in  1912.  In  addition  to  his.dut.es 
as  city  engineer  he  will  have  charge  of  the 
water  and  sewer  departments. 

n  B  Duncan,  formerly  connected  with  the 
I,.  W.  Dumas,  Jr.,  Construction  Company,  has 


been  appointed  superintendent  of  conatrae- 
tion  for  the  W.  D.  Lewis  Company,  contrac- 
tors, of  New  York  City,  on  a  five-story  rein- 
forced-concrete  warehouse  that  the  company 
is  constructing  for  the  Des  Ifoinea  A  Soathem 
Railway  at  Fort  Dodge,  Iowa. 

Hurlbut  S.  Jacoby.  formerly  chief  enginear 
of  the  Standard  Steel  Construction  Company 
of  Wetland,  Ont.,  whose  appointment  a*  in- 
structor in  civil  engineering  at  Pennsylvania 
State  College  was  noted  in  these  columna, 
April  10,  has  been  retained  as  associate  engi- 
neer for  summer  work  by  the  Samuel  Austin 
&  Son  Company,  industrial  engineers  and 
builders,  of  Cleveland,  Ohio. 

G.  R.  G.  Conway  lias  resigned  as  chief  engi- 
neer of  the  British  Columbia  Electric  Railway 
to  enter  consulting  engineering  practice  in  the 
East  He  was  honored  at  an  elaborate  fare- 
well banquet  at  the  Hotel  Vancouver,  June  28, 
tendered  by  the  company,  and  highly  compli- 
mented in  a  cablegram  from  the  board  of  di- 
rectors in  London,  England.  He  will  continue 
relations  with  the  company  as  its  consulting 
engineer. 

D.  D.  Howe,  formerly  an  assistant  to  J.  M. 
Baldwin,  consulting  engineer,  of  Atlanta.  Ga., 
has  been  appointed  a  transitman  with  the 
DuPont  Powder  Company  on  the  construction 
of  the  new  plant  covering  several  thousand 
acres  which  is  being  built  for  manufacture  of 
gun  cotton  at  City  Point.  Va.  The  work  is  a 
rush  job.  involving  day  and  night  work,  and 
requiring  a  working  force  of  12.000  men.  lo- 
cated in  a  town  that  one  year  ago  had  only 
450  inhabitants. 

Prof.  Charles  M.  Spofford,  of  the  firm  of 
Fay,  Spofford  &  Thorndike.  consulting  engi- 
neers of  Boston,  and  head  of  the  department 
of  civil  and  sanitary  engineering  of  the  Haaaa- 
chusetts  Institute  of  Technology,  has  been 
appointed  a  member  of  the  commission  con- 
stituted by  a  recent  legislative  act  to  investi- 
gate the  subject  of  terminal  facilities  and  the 
improvement  of  facilities  for  the  transporta- 
tion of  freight  in  the  Boston  Metropolitan  Dis- 
trict by  the  Governor  of  Massachusetts. 

John  F.  Trumbull,  formerly  chief  clerk  to 
the  chief  engineer  of  the  New  York,  New 
Haven  &  Hartford  Railroad,  has  been  ap- 
pointed chief  engineer  of  the  Public  Utilities 
Commission  of  Connecticut,  succeeding  C.  C. 
Elwell,  who  resigned  to  become  a  member  of 
the  commission.  He  was  graduated  from 
Sheffield  Scientific  School,  Yale  University,  in 
1902,  and  has  engaged  continuously  since  that 
time  in  railroad  work  on  the  forces  of  ths 
International  Railroad  of  Mexico,  those  of  the 
Connecticut  Company  and  the  New  York,  New 
Haven  &  Hartford. 

Charles  H.  Byers  has  resigned  from  the 
office  of  chief  engineer  of  the  Puget  Sound  & 
Willapa  Harbor  Railroad  to  accept  an  ap- 
pointment as  assistant  engineer  of  the  Pacific 
District  of  the  Interstate  Commerce  Commis- 
sion, Division  of  Valuation,  with  headquar- 
ters at  San  Francisco.  He  was  graduated 
from  Oskaloosa  College  in  1881  and  was  em- 
ployed on  the  forces  of  the  Cedar  Rapids, 
Oskaloosa  &  Southwestern  Railway,  the  Chi- 
cago. Burlington  &  Pacific,  the  Marion  & 
Manchester  and  the  Burlington  A  Western 
from  then  until  1886.  when  he  was  appointed, 
successively,  instrumentman  for  a  private  en- 
gineering firm,  transitman  for  the  Chicago. 
Milwaukee  &  St  Paul,  and  division  engineer 
on  the  Atchison,  Topeka  &  Santa  Fe.  Later 
he  entered  the  service  of  the  Missouri  Pacific 
and  remained  in  it  until  1905,  attaining  the 
grade  of  division  engineer,  maintenance  of 
way.  From  this  service  he  went  to  the  Chi- 
cago, Milwaukee  &  Puget  Sound  as  district 
engineer  and,  from  1909  to  1912,  as  assistant 
engineer  on  special  work,  did  considerable 
work  in  connection  with  railway  valuation. 


Obituary  Note 


Leonard  D.  Croshaw,  a  Chicago  contractor, 
died  at  his  home  in  that  city  July  5. 
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Light  Weight  a  Feature  of  Latest 
Model  Air  Compressor 

JUltrial  iirhrt^"'  of  wigitt,  due  to  the 
«••  of  •  fto«r<yiud«r.  higb  speed  marine 
igJBt  in  pUe*  of  OM  of  the  usual  heavy  duty 
aii«|»«ytia«ler  type,  u  »  feature  of  a  new 
MB  ill!  porteblo  air  compressor.  The  machine 
ia  add  to  bo  particularly  adapted  for  struc- 
tmnl  stool  oroctioa  where  air  is  used  for  pneu- 
■Mk  iMMunara.  It  is  also  designed  for  the  use 
•r  coBtractora  when  air  is  necessary  for 
fftT'%*-t  water  mains  and  on  jobs  where  com- 
pnmti  air  is  used  in  relatively  small  quan- 
tHioa. 

Tho  aaeUiM^  iHiiefa  is  manufactured  by 
tte  G«HMr-<*oi«enior  Company.  Quincy,  111., 
to  BMdo  ia  M.  106.  140  and  218  cu.  ft.  capaci- 
tioa.  125  lb.  proaaora. 


Compressor  Not  Needed  for  Fuel 
Injection  in  New  Oil  Engine 

To  moot  the  demand  for  an  oil  enfrine  that 
coabiiMs  tho  oeonomy  of  the  Diesel  type,  yet 
is  not  so  cumbersome  and  complicated,  the 
NoHberr  Manufacturing  Company,  of  Mil- 
waukee. Wis.,  is  manufacturing  a  200-hp.,  two- 
cycle  engine  that  makes  use  of  the  Diesel  prin- 
ciple of  ignition,  but  does  not  require  an  air- 


OIL  BKOIME   rOB  SMAIX   PLANTS 

for  injecting  the  fuel,  as  this  is 
anically.      Other    features   are   the 
of  valves  and  valve  gear  subjected  to 
the  only  valve  being  a  simple  piston 
▼alve  controlling  the  scavenging  air. 


Business  Notes 


NEW    PORTABLE    AIR    COMPRESSOR   USES    HIGH    SPEED   MARINE   ENGINE 


The  Maher  &  Byrac  Company  of  Chicago, 
of  which  C.  L.  Anson  is  president,  has  been 
gsado  the  Chicago  representative  of  the  Kings- 
ford  Fooadry  A  Machine  Works,  manufac- 
torsra  of  heavy  centrifugal  pumping  equip- 
meat  of  Oswego.  N.  Y. 

TW  Mario*  Bteaai  Shovel  Company  and  the 
Maria*  Osgasd  Coaipsay  of  Marion,  Ohio, 
state  that  the  litigation  that  has  been  carried 
on  for  tho  past  sororal  years  by  them  has 
boon  satiafikctorily  and  amicably  adjusted. 
TIm  aatdaaaont  coivcra  ail  machinery  hereto- 
fore Aippod  by  tbo  Marion-Osgood  Company 
and  grants  it  shop  rights  to  continue  the  use 
of  thoos  patents  held  by  the  Marion  Steam 
tlM>nl  Company  which  are  involved  in  the 
MarioB-OagooJ  Company's  machines  as  at 
piaseut  ooDstructed. 


Trade  Publications 

J.  U.  Burnett  Iron  Works.  Inc..  Fresno,  Cal., 
and  Pittsburgh,  Pa.  CaUlog,  4x7  in.,  12 
pages,  illttstratwi.  Describes  the  patented  lock 
not,  "Johnny  Bolt,"  and  illustrates  its  use  and 
application. 


Weber  Chimney  Company,  McCormick 
Building,  Chicago.  Catalog,  5x9  in.,  48 
pages,  illustrated.  Concrete  coniform  and 
cylindrical  chimneys  recently  constructed  by 
this  organization. 

Watson  Wagon  Company,  Canastota,  N.  Y. 
Folder,  8  x  11  in.,  4  pages,  illustrated.  A  talk 
on  the  Watson  bottom  dump  truck,  with  its 
special  distinctions  of  front  drive  and  even 
distribution  of  load. 

Troy  Wagon  Works  Company,  Troy,  Ohio. 
Catalog,  5x7  in.,  30  pages,  illustrated.  De- 
scribes in  detail  the  general  features  of  Troy 
wagons,  then  explains  each  type  briefly,  illus- 
trating its  special  use. 

Troy  Wagon  Works  Company,  Troy,  Ohio. 
Leaflet,  four  pages,  9  x  12  in.  Of  interest  on 
account  of  showing  variety  of  uses  of  heavy 
motor  trucks — for  hauling  road  materials  and 
in  industrial-plant  use. 

Chicago  Pneumatic  Tool  Company,  Fisher 
Building,  Chicago.  Bulletin  34-X,  6x9  in., 
8  pages,  illustrated.  Relates  to  class  A-G 
"Giant"  gas  and  gasoline  engines,  ranging  in 
horsepower  from  16  to  130. 

Automatic  Concrete  Mixer  Company,  Provi- 
dence, R.  I.  Catalog,  6x9  in.,  32  pages,  illus- 
trated. Explains  the  principle  on  which  the 
Automatic  mixer  operates  and  shows  pictures 
of  numerous  big  jobs  where  it  has  been  used. 

Garford  Motor  Truck  Company,  Lima,  Ohio. 
Booklet,  6x9  in.,  16  pages,  illustrated.  A 
treatise  by  S.  M.  Williams  on  roads  and  their 
influence  on  economic  and  social  conditions, 
showing  the  muddy  road,  the  dirt  road  and  the 
improved  road,  and  discussing  their  effect  upon 
the  community. 

Gemco  Manufacturing  Company,  Milwaukee, 
Wis.  Catalog,  5%  x  8V4  in.,  12  pages,  illus- 
trated. Deals  with  appliances  and  devices  for 
concrete  work,  such  as  column  and  wall 
clamps,  and  adjustable  joist  and  beam  shores 
for  wooden  forms,  and  a  patented  wire  twister 
and  cutter  for  tying  rod  reinforcement. 

Armstrong  Manufacturing  Company,  Water- 
loo, Iowa.  Catalog  B-I,  7%  x  10%  in.,  64 
pages,  illustrated.  Covers  in  detail  Armstrong 
gasoline  portable  cable-drilling  machines  de- 
signed primarily  for  drilling  blast  holes,  and 
adapted  especially  for  quarry  requirements,  or 
others  where  there  are  large  stone  or  earth 
displacements. 

P.  D.  Skahen,  Syracuse,  N.  Y.  Leaflet,  7%  x 
10%  in.,  8  pages,  illustrated.  Skahen  steel 
adjustable  concrete  forms,  the  special  ad- 
vantages of  which,  it  is  claimed,  are  that  they 
may  be  adjusted  to  any  length  or  height,  and 


that  they  will  save  much  time  and  labor,  as 
they  are  constructed  simply  of  steel  frame- 
work and  wall  sheets  that  are  attached  without 
any  complex  devices. 

Fairbanks-Morse  &  Company,  Chicago. 
Catalog,  6x9  in.,  40  pages,  illustrated. 
Pictures  the  uses  to  which  Fairbanks-Morse 
pumping  machinery  has  recently  been  put  for 
irrigation  purposes.  Shows  types  of  machinery 
ranging  from  a  2-hp.  Jack  of  All  Trades  en- 
gine delivering  350  gal.  of  water  per  minute 
to  a  200-hp.  multi-cylinder  oil  engine  furnish- 
ing power  to  three  pumping  stations,  the  out- 
put of  which  aggregates  from  9000  to  12,000 
gal.  per  minute. 

National  Tube  Company,  Pittsburgh,  Pa., 
Catalog  J,  leather,  5x8  in.,  394  pages,  illus- 
trated. An  unusually  elaborate  and  expen- 
sive book  listing  and  describing  the  material 
manufactured  at  the  Kewanee  works  of  the 
company,  including  "National"  pipe  for  steam, 
gas,  water  and  air,  cast-iron,  malleable  iron 
and  brass  fittings,  "Kewanee"  unions  and 
specialties,  brass  and  iron  body  valves  and 
cocks,  radiators  and  coils,  drive  well  points 
and  well  supplies.  From  cover  to  cover  it  is 
attractive  to  the  eye.  The  data  are  presented 
in  clear,  compact  tables.  Almost  every  head- 
ing is  illustrated  and  the  illustrations  are  espe- 
cially good,  particularly  those  dealing  with 
the  "Kewanee"  combination  brass  and  iron 
unions,  which  are  shown  in  color. 

American     Sheet     &    Tin     Plate    Company, 

Frick  Building,  Pittsburgh.  Booklet,  10  x  7  in., 
32  pages,  illustrated.  An  article  by  D.  M. 
Buck,  metallurgical  engineer  for  this  company, 
discussing  the  action  of  corrosion  on  sheet 
metal  as  observed  on  a  series  of  tests  carried 
on  in  the  Pennsylvania  coke  regions.  The 
results  of  Keystone  copper  bearing  steel  in 
comparison  with  other  metal  sheeting  are 
given.  Tables  showing  relative  losses  on  ex- 
posed test  pieces  are  also  included.  Catalog, 
9Vi  X  6V4  in.,  32  pages,  illustrated."  Describes 
Apollo  Best  Bloom  galvanized  sheets  and  cul- 
verts. The  illustrations  show  the  product  and 
its  adaptation  to  many  uses  such  as  railroad 
and  road  culverts,  tanks  and  silos,  roofing, 
warehouses,  elevators  and  other  structures 
that  need  fireproofing  construction.  Catalog, 
9x6  in.,  64  pages,  illustrated.  Provides 
information  relative  to  formed  metal  roofing 
and  siding  material  for  buildings,  giving  in 
detail  descriptions  and  instructions  of  the  uses 
to  which  sheet  metal  may  be  put.  Booklet, 
3V4  X  6V4,  in.,  44  pages,  illustrated.  Contains 
a  general  description  of  Copper  Bearing 
open  hearth  steel  for  roofing  tin,  and  a  list  of 
standard  sizes  of  sheeting  with  prices,  weight, 
size,  etc. 
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Seventy-nine  Ton  Derrick  Car,  50 
Above   Ground,   lowered   by    Its 
Engine  in  25  Minutes  After  Compl< 
of  Three-Track  Elevated  Railroac 
Corona  to  Woodside,  Long  Island.  ^ 
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FOR  SPEED  AND  ECONOMY 
IN  EXCAVATING 


Whatever  muy  be  your  digging,  dredging  or  material  rehandling  problem,  you  can 
nbUiin  a  Ilayivnrd  Btickei  thai  is  designed  to  exactly  meet  your  requirements — one 
that  will  do  the  work  quicker  and  cheaper  than  any  other  machine. 

We  have  a  series  of  pocket  size  pamphlets  containing  many 
illustrations  of  interest  to  the  live  Engineer  and  Contractor. 
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Illinois  Licensing  Law 

A  LAW  for  licensing  structural  engineers 
in  Illinois  is  now  on  the  statute  books. 
Without  a  doubt  it  could  be  bettered — one 
would  certainly  think  so,  judging  by  both 
the  friendly  and  inimical  criticism  which 
has  come  to  this  journal — but  it  accom- 
plishes its  main  object,  that  of  removing 
the  engineer  from  the  restraining  yoke  of 
the  architects'  licensing  bill.  Many  there 
were  who  felt  that  the  best  procedure  for 
the  engineering  profession  would  have  been 
to  have  secured  the  repeal  of  the  archi- 
tects' licensing  law.  This  being  impossible 
of  accomplishment  the  only  alternative  was 
to  license  structural  engineers  and  give 
them  the  rights  which  they  have  been  so 
long  denied.  The  Engineering  Record 
trusts  that  the  passage  of  the  measure, 
abstracted  on  page  71,  will  not  encourage 
other  States  to  go  recklessly  into  the 
licensing  of  engineers.  The  Illinois  con- 
ditions were  exceptional. 

The  State^and  Liability  Insurance 

THE  first  annual  statement  of  the  New 
York  State  fund  created  under  the 
Workmen's  Compensation  Act,  which  went 
into  effect  July  1,  1914,  should  interest  con- 
tractors, as  well  as  insurance  men.  The 
premiums  charged  on  policies  written  under 
this  act  were  20  per  cent  lower  than  those 
charged  by  private  companies.  Yet  the 
State  fund  has  earned  a  20  per  cent  divi- 
dend, after  paying  all  losses  and  setting  up 
large  reserve  funds.  It  is  likely  that  the 
State  will  prove  to  have  a  great  advantage 
over  any  insurace  company,  in  that  it  is 
more  free  from  demands  for  ridiculously 
large  damages.  In  many  instances  the 
damages  awarded  by  juries  against  private 
companies  have  been  out  of  all  reason,  be- 
ing many  times  the  sum  the  injured  could 
have  earned  if  he  had  lived  to  be  a  hundred. 
To  award  damages  in  excess  of  earning 
power  is,  to  the  reckless  or  worthless  em- 
ployee, an  invitation  to  get  hurt.  The  les- 
son of  this  State  insurance  fund  is  that 
the  country  can  adequately  take  care  of 
those  injured  in  industrial  and  public  work 
at  much  less  expense  than  has  been  the 
rule  under  the  damage  suit  system.  This 
lesson  should  be  driven  home  to  all  those 
having  to  do  with  framing  and  enforcing 
liability  laws. 

Fostering  Interest  in  Conventions 

THERE  has  been  a  decided  change,  of 
late,  in  the  methods  which  local  com- 
mittees of  engineering  societies  are  adopt- 
ing to  foster  interest  in  annual  conventions. 
One  of  the  things  to  be  desired  at  such 
meetings  is  a  large  and  representative  at- 
tendance, but  with  few  exceptions,  the 
measures   employed   heretofore  to  achieve 


this  result  have  indicated  a  lack  of  appre- 
ciation of  how  to  go  about  the  work.  The 
reason  is  that  committees  in  charge  have 
failed  to  realize  the  value  of  intelligent  ad- 
vertising and  have  proceeded  on  the  a.s- 
sumption  that  by  merely  mailing  a  printed 
program  their  duty  has  been  performed. 
Different  tactics  are  being  followed  this 
year  by  the  New  England  Waterworks  As- 
sociation, which  will  hold  its  annual  con- 
vention in  New  York,  Sept.  7  to  9  inclu- 
sive. As  a  forerunner  of  other  announce- 
ments there  has  been  mailed  to  each  mem- 
ber a  picture  postal  card  showing  in  an 
ingenious  cross-sectional  view  the  spectacu- 
lar work  of  laying  a  36-in.  flexible  joint 
pipe  line  across  New  York  Harbor,  a 
million  dollar  job  of  the  Catskill  aqueduct 
work,  which  will  be  inspected  during  the 
convention.  Other  postals,  dealing  with 
different  phases  of  the  meeting,  are  to  fol- 
low, so  that  the  members  of  the  associa- 
tion will  be  reminded  of  the  event,  not 
once,  but  at  regular  intervals  from  now 
until  September.  The  scheme  is  nothing 
more  than  the  "follow-up"  system  which 
has  been  used  in  other  fields  to  arouse 
curiosity  and  create  interest,  but  it  indi- 
cates on  the  part  of  a  technical  society  an 
appreciation  of  business  methods  and  the 
value  of  publicity  properly  applied. 

Patented  Materials  in  Public  Work 

IT  is  clear  to  those  who  read  carefully 
Mr.  Whinery's  article  on  page  73,  advo- 
cating certain  changes  in  the  relations  of 
State,  contractor,  and  patentee  of  processes 
or  materials  employed  in  highway  or  other 
forms  of  construction,  that  the  point  at 
issue  is  not  the  relative  merits  of  patented 
and  unpatented  materials  or  methods  in 
themselves,  but  rather  the  abuses  which 
have  attended  the  award  of  contracts  in 
which  patented  materials  have  been  in- 
volved. In  other  words,  a  road  in  which 
patented  processes  or  materials  are  used 
may  give  as  good,  or  better,  service  under 
traffic  as  some  other  type  of  construction 
not  controlled  by  commercial  interests,  but 
in  the  use  of  patented  materials  on  public 
works  difficulties  and  complications  have 
arisen  which  can  only  be  solved  by  a  frank 
discussion  of  the  trouble  and  its  remedy. 
In  the  case  of  a  State  or  city  highway  con- 
tract, where  a  patented  pavement  is  ad- 
mitted under  the  specifications,  it  is  common 
practice  to  require  the  patentee  to  quote  a 
price  at  which  his  material  will  be  delivered 
to  contractors  submitting  bids.  This  opens 
the  way  for  a  "favored  contractor"  to  re- 
ceive, surreptiously,  a  cut-rate  price,  thereby 
giving  him  an  advantage  which  his  com- 
petitors, who  are  bidding  upon  the  figures 
openly  published,  do  not  enjoy.  Thus,  in 
spite  of  the  fact  that  the  favored  con- 
tractor's bids  on  all  the  other  items  of  the 


work  may  be  high,  it  is  still  pouible  for 
him  to  secure  the  contract  as  low  bidder. 
If,  however,  the  other  bidders  could  have 
availed  themselves  of  the  reduced  price  on 
the  patented  products,  the  favored  con- 
contractor  would  cease  to  exist,  and  the 
State  or  city  would  be  able  to  save  an  ap- 
preciable amount  in  construction  cost*. 
This,  in  brief,  is  the  malady  which  Mr. 
Whinery  would  cure  by  eliminating  dealings 
between  contractor  and  patentee  and  having 
the  State  or  city  pay  the  royalty  directly. 
Highway  officials  will  do  well  to  give  to  the 
proposed  changes  very  careful  consideration, 
for  they  point  to  economies  in  the  cost  of 
work  and  a  square  deal  for  contractors  who 
submit  bids  in  good  faith. 

Time  by  the  Forelock 

IN  business  and  in  industry  there  is  a 
growing    appreciation    of   the   value   of 
standard  practice  in.structions.    They  allow 
the  best  experience  in  the  organization  to 
be   used,  even   when   the  most  competent 
men  are  away.    Another  advantage  is  that 
methods   are   ;iever   so   severely   analyzed 
as  when  they  are  put  down  on  paper  and 
passed  around  for  the  scrutiny  of  the  staff. 
The  errors  in  methods  are  then  quickly  dis- 
covered, while  every  effort  is  made  to  find 
the  best  possible  solution   for  every  diffi- 
culty.    The  experience  of  a  staff,  or  of  a 
group  of  men,  can  thus  be  more  quickly 
focused  than  in  almost  any  other  way.    An 
excellent  example  of  standard  practice  in- 
structions, drawn  up  so  that  the  counsel 
of  the  best  men  in  the  organization  may  be 
at  hand  in  every  emergency,  is  afforded  by 
Mr.  Allner's  article  on  ice  fighting  at  the 
Holtwood  plant,  on  page  66  of  this  issue. 
The  precautionarj-  measures  adopted  at  the 
very  beginning  of  the  critical  season  in  re- 
moving the  screens  in  front  of  one  of  the 
intake   openings   of   each    unit,   the  close 
watch  kept  upon  the  exciter  and  change  in 
the  forebay,  to  give  the  very  first  indica- 
tion of  danger,  the  warming  of  chambers 
of  units  which  had  been  shut  down  and  of 
the  exciter  kept  in  reserve,  and  the  minute- 
ness of  instructions  as  to  procedure  when 
a  run  of  ice  is  certain,  form  a  campaign  of 
defense  that  is  truly  admirable.     One  can 
readily  appreciate,  even  if  one  is  without 
experience  in  the  operation  of  a  hydroelec- 
tric plant,  that  great  importance  must  be 
attached  to  continuity  of  operation.     The 
industries   dependent   upon   this  plant   for 
their  power  would  be  seriously  crippled  if 
the  power  should  suddenly  fail  and  the  re- 
serve stations  were  not  prepared  to  take 
up  the  load.    Of  course,  one  of  the  precau- 
tionary steps  is  to  warn  the  reserve  steam 
stations  in  ample  time  and  if  all  of  the 
defensive  measures  should  prove  unavail- 
ing, the  only  loss  would  be  that  occasioned 
by  tliecost  of  steam  operation  in  place  of 
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tiM  hjrdnMlwtnc.  To  show  how  successfol 
haw  been  Mr.  AUiier.  in 
k'a  Usue.  will  tell  in  deUil  how  a 
heavy  rm  of  ice  in  Januar>-  of  this  year 
«M  wccewrfnlly  foiMrfat. 


Monolithic  Brick  Pavements 

A  DISTINCT  advance  in  the  construc- 
tion of  brick  pavements  is  marked  by 
tiM  type  at  Paris,  IlL,  described  by  W.  T. 
Blaekbam  on  page  54  of  last  week's  issue 
of  UUa  joamaL  Practice,  undoubtedly,  has 
bMB  driftios  in  the  direction  of  a  firm  sup- 
pert  for  both  wood  block  and  brick  pavement 
rarfacea,  and  there  ia  no  special  reason 
wkjr.  if  a  h^id  base  proyes  entirely  satis- 
faetary  for  these  types,  the  same  const  ruc- 
tkn  ahoold  not  be  used  for  stone  block. 
Mr.  BtoddNUii  and  A.  J.  Parrish,  the  con- 
tnetor,  have,  however,  devdoped  a  method 
whereby  their  entire  pavement  is  laid  prac- 
tkaOy  at  one  time,  thus  insuring  the  maxi- 
■mni  of  bond  possible  between  the  base  and 
the  lower  side  of  the  vitrified  blocks. 

Tbe  chief  advantage  that  should  be  ex- 
pected from  this  t)!^  of  pavement  is  the 
sUnination  of  the  hoUow  spots,  explana- 
tkiB  for  which  was  offered  in  the  theory  of 
Moot  Schuyler  discussed  at  length  in  this 
jooreal  Jo^r  S.  page  3.  Mr.  Blackburn,  in 
the  advantages  of  the  type  of 
he  describes,  referred  to  this 
If  further  study  of  Mr.  Schuyler's 
should  prove  it  to  be  correct — and 
fnMB  oaminations  this  journal  has  been 
ahia  to  nake^  it  seems  to  be  tenable — there 
eaa  be  do  question  that  this  type  will  very 
rapidly  supersede  that  in  which  a  sand 
T^tV*'—  is  used.  Already  a  number  of 
citks  have  adopted  the  lean  mortar  cushion, 
plaead.  however,  after  the  concrete  base  has 
set.  While  undoubtedly  this  cushion  must 
act  to  some  extent  as  a  bond  between  the 
baas  aad  the  brick,  one  cannot  expect  as 
good  rssolta  as  when  the  Paris  method  is 
adopted. 

Thia  type  of  construction  naturally  raises 
the  question  as  to  the  strength  of  the  bond 
betwaan  the  base  and  the  comparatively 
MBOOdi  sorfaee  of  the  vitrified  brick.  Up- 
on it  depends  the  extent  of  the  beam  action 
U'eught  iato  play  in  spreading  the  load 
over  a  eonsiderable  area.  Tests  to  deter- 
aiaa  Um  hood  strength  would  be  of  inter- 
eat,  tor  ilionid  thcgr  prove  to  be  high,  so 
that  eonsiderable  resistance  could  be  ex- 
pseted  to  the  horizontal  shearing  forces, 
tfaa  adoption  of  a  quite  thin  reinforced  con- 
ersla  baas  would  be  possible.  In  fact,  one 
city  la  now  considering  the  advisability  of 
attemptiBg  the  Paris  type  with  a  base 
fhltlmess  of  only  8  in.,  figuring  that  with 
the  crootad  Moek  and  monolithic  action 
ttrongk  a  slab  depth  of  7  in.  there  will  be 
aa^le  stiaugth  for  all  except  the  very 
heaviest  load. 

It  wlD  be  objected  that  this  type  of  pave- 
ment will  be  very  difficult  to  open  up  for 
sab-sarfaoe  repair  and  construction  work. 
It  win  be  dilllenlt,  of  course,  but  the  En- 
gineering Record  has  no  patience  with  an 
argaoMBt  which  leads  to  the  condemnation 
of  a  type  of  eonstmction.  otherwise  en- 
tirely satisfactory,  merely  because  of  in- 


creased difficulty  of  disturbing  a  small  per- 
centage of  the  surface.  Those  who  attach 
great  weight  to  that  argument  put  them- 
selves in  the  false  position  of  selecting  in- 
ferior construction  for  90  per  cent  or  more 
of  the  pavements  in  order  that  they  may  be 
entitled  to  tear  up  the  remaining  10  per 
cent  at  the  slightest  provocation. 

The  inherent  advantages  of  the  Paris 
t>-pe  of  pavement  are  such  as  should  result 
in  its  speedy  adoption  elsewhere.  It  rep- 
resents the  farthest  step  in  a  development 
which  has  been  pretty  clearly  sensed  for 
some  time. 


Engineering  Administration  Courses 
at  Massachusetts  Institute 

WITH  the  graduation  exercises  the  past 
month,  the  Massachusetts  Institute  of 
Technology  completed  its  first  year  of  the 
new  course  in  engineering  administration. 
It  is  naturally  much  too  early  to  make  a 
full  statement  as  to  its  real  value,  for,  as 
one  of  the  professors  said,  it  is  not  easy  to 
judge  of  the  success  of  any  line  of  educa- 
tion until  the  young-  men  who  are  in- 
structed have  had  a  chance  to  try  it  out  in 
real  life.  But  with  this  consideration  set 
aside  the  course  gives  evidence  of  success. 
It  is  an  option  beginning  in  the  second 
year,  and  only  sophomores  undertook  the 
work  the  past  year.  In  1915-16  there  will 
be  second  and  third-year  students  taking 
the  course,  while  in  1916-17  students  will 
have  taken  the  full  course. 

The  philosophy  of  the  combination  of 
technical  engineering  studies  and  those  of 
business  administration  is  self-evident. 
Till  recently  the  heads  of  engineering  cor- 
porations have  been  either  men  who  began 
at  the  bench  and  learned  the  business  in  the 
office,  or  else  men  who  were  in  the  office 
and  learned  engineering  in  that  inefficient 
school,  the  efficient  shop.  It  is  the  in- 
stitute's plan  to  furnish  parallel  and  cor- 
related studies  which  shall  teach  business 
and  engineering  together.  There  is  no  in- 
tention of  making  skilled  accountants  in 
any  sense  of  the  word,  but  to  furnish  the 
fundamentals  of  accounting  to  men  who 
wish  to  accept  financial  responsibility.  The 
student  will  learn  the  terminology  of  book- 
keeping, the  meaning  of  assets,  liabilities, 
good-will,  franchises,  of  the  profit  and  loss 
account,  the  theory  of  accounts  in  general 
and  of  depreciation.  Cost  accounting, 
bonds,  sinking  funds,  amortization,  etc.,  are 
included  in  the  studies,  as  are  the  func- 
tions of  the  stock  and  other  exchanges,  the 
broker,  and  similar  agencies  in  the  market- 
ing of  securities  and  stocks.  Transporta- 
tion and  industrial  organization  will  be 
taken  up  in  the  same  analytical  way. 

Not  only  is  the  course  adapted  to  busi- 
ness in  connection  with  engineering  gen- 
erally, but  options  are  provided  which  cor- 
relate the  special  work  to  civil,  mechanical, 
electrical  and  chemical  engineering,  each  of 
which  is  taken  up  from  the  point  of  view 
of  the  specialty,  different  in  some  related 
details  from  the  other  options. 

From  the  opening  of  the  course  its 
numerical  success  was  assured.  Fifty-two 
students  enrolled  in   September,   1914,   as 


against  about  an  equal  enrollment  in  elec- 
trical engineering  and  from  eighty  to 
ninety  in  the  mechanical  and  civil  en- 
gineering courses.  It  may  be  that  some  of 
the  students  imagined  that  the  course  was 
to  be  an  easy  one  and  the  Technology  degree 
was  to  be  gained  by  a  cut  comparatively 
short.  It  is  imnecessary  to  say  that  such 
hopes  were  without  foundation. 

From  the  students'  point  of  view  the 
new  course  has  been  satisfactory,  and  cer- 
tain of  the  lectures  really  popular.  The 
accounting,  which  has  been  open  to  those 
not  registered  for  the  full  course,  has  at- 
tracted eighty-seven  men,  70  per  cent  more 
than  the  course  proper,  while  the  lectures 
on  banking  and  finance  have  been  taken  by 
125  students.  It  is  further  true  that  these 
numbers  would  have  been  larger,  'but  for 
the  difficulty  in  arranging  for  the  courses 
in  an  already  well-filled  schedule. 

One  of  the  interesting  features  in  con- 
nection with  the  establishment  of  the  course 
was  the  thorough  consideration  and  diges- 
tion of  it  in  advance  of  adoption  by  trained 
and  successful  business  men.  It  had  its 
origin  in  the  alumni  association  of  the  in- 
stitute. It  is  the  habit  of  this  body  to  take 
up  important  questions  at  the  association's 
meetings  and  at  the  meetings  of  its  coun- 
cil, and  subject  them  to  the  scrutiny  of 
committees  which  report  in  regular  en- 
gineering fashion.  It  is  along  the  lines  of 
the  report  of  a  committee  of  this  kind  that 
the  course  was  established.  It  is  the  first 
of  its  kind  in  the  country,  but  it  seems  to 
fill  the  bill  so  well  that  it  is  likely  to  be  a 
pattern  for  similar  work  in  other  institu- 
tions. 


Revenue  from  Sewage 

WHILE  sanitary  engineers  have  long 
realized  the  inherent  possibilities  of 
sewage  sludge  as  a  fertilizer,  very  few 
plants,  in  this  country  at  least,  can  boast 
of  deriving  any  revenue  from  the  sale  of 
the  waste  material.  In  fact,  works  opera- 
tors generally  feel  satisfied  if  they  can  re- 
move sludge  from  the  tanks  and  dispose  of 
it  inoffensively,  without  considering  the 
matter  of  profit  and  loss.  At  Baltimore, 
however,  the  Sewerage  Commission,  which 
controls  the  operation  of  the  Back  River 
disposal  plant,  comprising  settling  and 
sludge  digestion  tanks  as  well  as  sprin- 
kling filters,  has  been  able  to  sell  a  portion 
of  the  plant's  sludge  to  farmers,  who  use 
it  in  developing  their  crops.  For  a  year 
past,  according  to  Calvin  W.  Hendrick, 
chief  engineer,  the  receipts  from  the  sale 
of  sludge,  at  the  price  of  35  cents  a  load, 
which  the  farmers  pay,  have  amounted  to 
about  $5000.  From  the  digestion  tanks  a 
gravity  flow  pipe  leads  to  the  road  so  that 
the  matter  of  loading  into  tank  carts  is 
merely  a  matter  of  opening  up  a  valve.  It 
is  interesting  to  note  that  the  sludge  is 
taken  not  only  from  the  tanks  directly  but 
also  from  the  drying  beds,  and  that  the 
preference  for  the  material  from  the  two 
sources  is  about  equally  divided.  Mr. 
Hendrick's  policy  is  to  adopt  every  meas- 
ure which  will  help  to  make  the  works  pay 
their  operating  costs,  and  the  sale  of  sludge 


JULY  17,  1915 


ENGINEERING    RECORD 


66 


is  only  one  of  these  measures.  All  of  the 
power  for  lighting,  pumping  and  other 
mechanical  uses  is  generated  by  passing  the 
sewage  effluent  through  a  small  hydro- 
electric plant,  and  there  is  being  developed 
a  plan  for  the  recovery  of  grease  at  the  in- 
fluent end  of  the  works.  In  fact,  there  are 
at  the  Sewerage  Commission's  offices  two 
bars  of  soap  made  as  a  sewage  plant  by- 
product. In  the  light  of  present  sanitary 
knowledge  prospects  for  the  recovery  of 
sewage  works  wastes  on  a  large  scale  which 
will  be  commercially  attractive  have  never 
been  considered  bright,  but  the  fact  that 
Baltimore  is  deriving  some  revenue  from 
its  sludge  and  is  taking  up  the  problem  of 
grease  recovery  suggests  that  the  operators 
of  plants  in  other  cities,  after  they  have 
developed  the  technical  end  of  the  main- 
tenance routine,  may  well  devote  some 
thought  to  the  matter  of  getting  from  their 
works  something  more  than  chemical  and 
bacterial  analyses. 


particular  department  of  the  Government 
costs  so  much  more  than  private  work.  If 
this  firm  can  again  be  induced  to  bid  for 
work  in  this  department,  the  prices  will  be 
considerably  higher  than  those  of  the  pres- 
ent contract.  Of  course,  the  occasional 
isolated  case  like  the  above  gets  more 
publicity  than  half  a  hundred  regulation  con- 
tracts where  give-and-take,  fair-and-square 
methods  of  procedure  obtain.  While  an- 
athemas are  heaped  on  the  unreasonable  en- 
gineer, this  is  not  the  end  of  the  story,  for 
irreparable  damage  is  done  to  the  whole 
profession  and  to  the  particular  organiza- 
tion with  which  he  is  connected.  The  news 
of  his  unreasonableness  is  sure  to  spread 
among  contractors,  and  his  attitude  will  be 
imputed  to  the  department  which  he  repre- 
sents. 


Why  One  Contractor  Will  Bid  Higher 

the  Next  Time 
^fxTTHEN  the  mixer  starts.  Hell  breaks 
VV  loose.  The  engineers  take  delight 
in  standing  by  until  we  are  ready  and  then 
in  finding  something  to  delay  the  work 
while  the  mixer  crew  waits."  Such  is  part 
of  a  superintendent's  report,  explaining  his 
bitter  disappointment  to  his  contractor  em- 
ployer for  placing  less  than  400  cu.  yd.  of 
concrete  in  two  months  on  a  Government 
contract  that  could  easily  be  pushed  sev- 
eral times  as  fast.  The  superintendent 
further  explained  that  it  mattered  not  how 
true  or  how  well  forms  and  steel  were 
placed,  the  work  was  never  done  correctly 
unless  it  was  done  the  engineer's  way.  His 
way  always  cost  more  and  there  was  no 
arguing  with  him  that  another  method 
would  produce  equal  results.  Surely  a  re- 
markable report  coming  as  it  did  from  one 
of  the  oldest  employees  of  a  firm  of  con- 
tractors noted  for  fairness  and  ability  to  do 
good  work.  If  the  contractors  were  not 
well  acquainted  with  their  superintendent 
they  would  be  inclined  to  think  he  was 
partly  to  blame,  but  difficulties  of  this  kind 
have  never  risen  before  in  the  twelve  years 
of  his  employment,  and  careful  investiga- 
tion on  the  job  showed  that  the  report  was 
not  exaggerated. 

A  few  notations  on  the  form  sketch  sent 
in  by  the  superintendent  indicate  the  need- 
less care  with  which  the  structure  had  to 
be  built.  Concrete  in  side  walls,  only  11  ft. 
high,  could  not  be  poured  from  the  top  but 
had  to  be  deposited  in  several  layers,  the 
upper  panels  of  the  forms  being  left  off 
for  that  purpose,  thus  causing  much  delay. 
All  forms  were  required  to  be  set  within 
Vs  in.  error  and  bars  within  Va  in.  The 
forms  were  complicated  beyond  possibility 
of  description  here. 

The  superintendent  wound  up  his  letter 
resignedly  with  the  characteristic  attitude 
of  his  company,  "We  will  do  the  best  we 
can."  The  contractors  state  that  they  in- 
structed the  superintendent  to  get  the  job 
done  the  engineer's  way.  But  they  added 
that  this  is  the  reason  why  work  for  this 


Catskill  Water  for  New  York  City 
in  1916 

THE  statement  in  the  1914  annual  re- 
port of  the  Board  of  Water  Supply  of 
the  City  of  New  York — ^which  was  issued 
this  week— to  the  effect  that  the  Catskill 
aqueduct,  for  the  delivery  of  the  first  in- 
stallment of  250,000,000  gal.  daily,  was  93 
per  cent  completed  on  Jan.  1  of  this  year 
and  will  be  ready  for  service  in  1916  is  a 
reassuring  reminder  that  the  grave  danger 
of  a  water  famine,  which  appeared  to  be  so 
imminent  only  a  few  years  ago,  is  now 
effectively  removed.  Only  two  links  in  the 
126-mile  line  connecting  the  Ashokan  reser- 
voir in  the  Catskills  with  the  Silver  Lake 
reservoir  in  Staten  Island,  the  southerly 
terminal  of  the  waterway,  remain  unfin- 
ished. Of  these  the  first  is  a  900-ft.  stretch 
of  tunnel  to  replace  a  section  of  the  Moodna 
siphon,  where  leakage  developed,  while  the 
other  is  the  Narrows  siphon,  the  flexible- 
joint  submarine  pipe  line  which  will  carry 
the  aqueduct  flow  under  New  York  Harbor 
to  the  borough  of  Richmond.  Pending  un- 
foreseen requirements,  which  may  be  indi- 
cated by  service  tests,  the  contracts  for 
these  two  pieces  of  work  constitute  all  con- 
struction essential  to  the  delivery  of  Cats- 
kill  water  from  the  Esopus  watershed  to 
the  five  boroughs  of  New  York.  The  re- 
mainder of  the  aqueduct  is  practically 
ready  for  service. 

With  its  many  miles  of  conduit  in  open 
cut  its  huge  dams,  deep  rock  tunnels,  sub- 
marine pipe  lines  and  other  equally  spec- 
tacular features,  the  work  which  has  been 
directed  so  effectively  by  J.  Waldo  Smith  as 
chief  engineer  is  on  such  a  huge  scale  and 
is  so  well  known  to  the  profession— for 
scores  of  engineering  societies  have  made  it 
a  feature  of  inspection  trips  during  annual 
conventions-that  the  official  figures  of 
progress,  as  given  in  the  report  for  1914, 
will  impress  upon  the  thousands  of  engi- 
neers who  have  tramped  over  the  line  that 
the  aqueduct  which  they  saw  m  the  mak- 
ing is  now  about  ready  to  carry  water. 

As  to  the  reservoirs,  the  Ashokan,  at  the 
north  end  of  the  line,  is  finished  and  water 
was  impounded  in  it  throughout  the  year^ 
At  the  Kensico  dam  806,000  cu.  yd  of 
masonry,  of  the  total  amount  of  8  WOc. 
yd.,  have  been  placed  and,  incidentally,  a 


masonry  placing  record  of  84,460  cu.  yd.  a 
month  was  established.  Excavation  and 
embankment  for  the  Hill  View  reservoir 
have  been  finished  and  the  concrete  lining 
was  well  along  toward  completion  at  the 
end  of  the  year.  Forty  per  cent  of  the 
work  on  the  Silver  Lake  reservoir,  the  ter- 
minal basin  of  the  system,  had  been  done 
by  the  end  of  1914.  The  aqueduct  proper 
has  been  tested,  and  the  work  within  the 
city  limits  necessary  to  deliver  Catskill 
water  to  the  five  boroughs  of  New  York  . 
was  98  per  cent  finished.  The  only  further 
operations  necessary  are  the  installation  of 
some  of  the  valves  and  the  construction  of 
valve  chambers  for  the  distribution  con- 
nections. Practically  nothing  further  re- 
mains to  be  done  on  the  pipe  lines  in  the 
boroughs  of  Brooklyn,  Queens  and  Rich- 
mond, except  the  Narrows  siphon. 

No  less  impressive  than  the  technical  de- 
tails of  the  work  are  the  figures  of  its 
finances.  Disbursements  during  the  year 
for  all  purposes  were  about  $14,000,000, 
bringing  the  total  cash  amount  disbursed 
for  the  purposes  of  the  Board  of  Water 
Supply  since  its  organization  on  June  9^ 
1905,  to  $123,000,000.  The  registered  lia- 
bilities to  Jan.  1,  1915,  were  $11,000,000 
and  the  total  obligations  $134,000,000.  The 
amounts  of  contracts  finished  and  now  in 
progress  aggregate  $99,000,000,  of  which 
$11,000,000  were  done  during  1914. 

But  the  work  of  the  Board  of  Water 
Supply  is  by  no  means  finished.  The  addi- 
tional water  supply  plans  contemplate  the 
development  of  Schoharie  Creek,  north  of 
the  Esopus  watershed,  and  from  this  source 
200,000,000  gal.  per  day  will  be  added  to 
the  Esopus  yield.  In  fact,  borings  have  al- 
ready been  made  to  determine  a  location 
for  the  Schoharie  dam.  Thus,  while  the 
closing  chapters  are  being  written  for  the 
first  and  more  important  part  of  the  proj- 
ect—the delivery  of  250,000,000  gal.  daily 
— work  is  ready  to  begin  on  the  second  in- 
stallment for  the  ultimate  capacity  of  about 
500,000.000  gal.  daily. 

The  news  that  New  York  will  soon  be 
receiving  Catskill  water  is  an  announce- 
ment which  means  much  to  the  engineering 
profession  at  large.  It  will  impress  upon  a 
skeptical  public  that  municipal  work  on  a 
scale  never  before  attempted  can  be  prose- 
cuted expeditiously  and  without  scandal  if 
properly  qualified  engineers  are  allowed  to 
exercise  authority  unhampered  by  political 
interference.  It  is  an  argument,  also,  for 
long  tenure  of  oflBce  for  responsible  depart- 
ment heads.  With  a  few  exceptions — and 
these  due  principally  to  the  fact  that  their 
work  was  finished — the  men  who  are  direct- 
ing the  final  operations  on  the  aqueduct  are 
those  who  were  in  office  when  the  prelimi- 
nary borings  were  being  made  and  the  plans 
and  specifications  drawn  up.  Organization 
is  everything  on  a  project  such  as  the  Cats- 
kill  aqueduct,  and  the  City  of  New  York  is 
now  ready  to  reap  the  benefits  of  a  policy 
which  allowed  the  chief  engineer  of  the 
Board  of  Water  Supply  to  conduct  the  work 
in  the  way  that  his  judgment  dictated  and 
to  choose  as  members  of  his  staff  lieutenants 
qualified  by  training  and  experience  to  per- 
form the  duties  expected  of  them. 
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Ice  Fighting  Is  Systematized  at  Holtwood  Hydroelectric  Plant  * 

Permanent  Instructions  to  Operating  Force  Show  Detailed  Procedure  to  Prevent  Shutdown  of  Main  and 
Exciter  Units  When  Frazil  and  Anchor  Ice  Are  Running— Steam  Used  for  Warming  Turbine  Chambers 

By   F.  A.  ALLNER 
General  Superintendent,  Pennsylvania  Water  &  Power  Company,  Baltimore,  Md. 


ICE  PLX)ODS  on  the  Susquehanna  River 
are  usual  occurrences  ever}'  year.  In 
yaan  moiv  than  one  ice  flood  is  re- 
ia  the  lower  course  of  the  river, 
the  first  hifh-water  peak  following 
the  breaking  up  of  the  frozen  river  and  its 
tribuUries  is  not  suflkient  to  carr}-  out 
the  bulk  of  the  ice  beyond  the  shallow 
of  the  river.  The  up-river  ice 
then  along  the  river  stretch  from 
Caliiiabia  down  to  York  Furnace,  where  the 
river  channel  is  ver}*  wide  and  shallow  and 
iatcnected  by  a  number  of  projecting 
MaadL  For  a  period  of  several  weeks 
ddfUBt  >ce  jams  form  and  break  in  the 
ahort  space  of  a  few  hours  until  a  tem- 
porary channel  on  the  surface  or  below  the 
Ice  is  formed. 

Second  Ice  Flood 

tht  Meoad  ice  flood  then  occurs  toward 
wfftiag  when  another  high-water  peak,  pro- 
br  warm  rains  and  thaws,  washes 
the  residue  of  the  first  ice  jam,  plus 
the  Ke  that  has  collected  in  the  headwaters 
aad  tributaries  subsequent  to  the  first  ice 


In  some  years  the  first  high-water  peak 
ia  Jaanarjr  carries  out  all  the  up-river  ice 
aad  the  second  ice  flood  brings  down  only 
■adi  ke  as  has  formed  after  the  passing  of 
tka  flnt  ice  jam.  particularly  when  there 
baa  beea  a  cmtinued  cold  spell  in  Februar>-. 

FiKLO  Ice  Does  Not  Affect  Plant 

None  of  the  above  ice  phenomena  have 
ever  interfered  with  th»  operation  of  the 
principal  hydraulic  development  on  the 
river,  the  Holtwood  plant  of  the  Pennsyl- 
vania Water  ft  Power  Company,  at  McCall's 
Fcnx.  beyond  a  temporar>'  reduction  of 
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head  due  to  backwater  in  the  tailrace,  ac- 
companied by  a  corresponding  small  reduc- 
tion of  station  capacity.  This  is  illustrated 
on  the  accompanying  diagram  giving  sta- 
tion loads,  forebay  and  tailrace  elevation 
on  Jan.  9,  1915,  when  the  forebay  rose  al- 
most 5  ft.  in  less  than  30  min.,  the  tailrace 
going  up  over  7  ft.  in  the  same  time.  The 
largest  reduction  of  station  capacity  during 
the  passing  of  this  ice  jam  did  not  exceed 
8  per  cent  of  the  turbine  rating. 

No  operating  precautions  of  any  kind 
need  to  be  taken  at  the  Holtwood  plant 
against  ice  floods,  thanks  to  the  excellent 
protection  given  to  the  plant  by  the  natural 
formation  of  the  river  channel  and  by  the 
layout  of  the  plant.  The  current  of  the 
river  always  carries  the  bulk  of  the  ice  to- 
ward the  York  County  shore,  away  from 
the  power  house.  When  the  pond  has  been 
filled  with  ice  over  the  whole  width  of  the 
dam,  the  submerged  intake  arches,  the  float- 
ing booms  between  the  ice  piers  and  the 
rock  fill  on  the  up-stream  side  of  the  fore- 
bay  have  prevented  any  of  the  ice  from 
entering  the  forebay.  This  has  been  true 
during  the  past  five  winters  that  the  plant 
has  been  in  operation. 

Frazil  and  Anchor  Ice 

There  are,  however,  two  types  of  ice 
formation  that  are  apt  to  interfere  more 
seriously  with  the  normal  operation  of  the 
plant  if  proper  precautions  are  not  taken 
upon  the  first  sign  of  trouble.  The  refer- 
ence is  to  frazil  and  anchor  ice,  which  are 
of  common  occurrence  at  hydraulic  plants 
in  northern  climates,  but  less  frequent  at 
plants  in  moderate  climates.  The  Holtwood 
plant  has  been  very  successful  in  overcom- 
ing the  difl[iculties  from  these  sources. 
This  is  principally  due  to  the  careful  plan- 
ning and  standardization  of  the  precaution- 
ary measures  to  be  taken  by  the  operating 
force  and  in  the  working  out  of  ice- 
handling  devices  that  facilitate  a  quick 
diagnosis  of  and  remedy  for  the  trouble. 

Some  of  the  methods  described  in  the 
following  instructions  had  been  in  use  for 
two  or  three  winter  seasons,  but  the  com- 
plete standardization  as  given  below  was 
adopted  only  previous  to  last  winter.  Its 
beneficial  effect  is  particularly  noticeable  in 
the  handling  of  a  very  severe  ice  attack  that 
occurred  in  January  of  this  year. 

The  instructions,  in  full,  are  as  follows: 

Diagnosis 

Apart  from  the  possibility  of  trouble  due 
to  floating  cake  ice  the  operation  of  the 
generating  plant  may  be  interfered  with 
by  frazil  and  anchor  ice.  It  is  essential 
that  the  operator  should  have  a  knowledge 
of  the  conditions  of  formation  and  effects 
of  these  latter  forms  of  ice  in  order  prop- 
erly to  provide  against  trouble  from  them. 

Fruzil  Ice. — Frazil  ice  is  formed  during 
cold  weather  and  high  winds  in  the  absence 
of  any  protective  ice  coating  on  the  lake. 
Under  such  conditions  the  water  becomes 
chilled  to  a  temperature  a  few  thousandths 
of    a    degree    below    freezing    point.      Ice 


needles  then  appear,  and  by  sticking  to  the 
racks  or  turbine  parts  choke  off  the  water 
from  the  turbines  or  prevent  the  operation 
of  the  turbine  gates.  Ice  thus  formed  per- 
sists in  the  lake  until  a  rise  in  temperature, 
generally  with  the  rising  sun,  and  a  decrease 
in  the  wind  results  in  melting  the  ice  needles 
or  allowing  them  to  form  a  surface  sheet  of 
ice.  Dull  and  windy  days  with  little_pros- 
pect  of  the  sun's  rays  piercing  through 
the  cloudy  sky  aggravate  the  difficulties  a 
great  deal. 

Anchor  Ice. — Ground  ice  is  formed  when 
there  is  no  ice  covering  on  the  lake,  or  only 
a  thin  sheet  of  clear  ice,  when  there  is  a 
cold  night  with  clear  sky.  Anchor  ice  then 
forms  on  the  bed  of  the  river  and  is  de- 
tached therefrom  in  huge  masses  of  slush- 
like material  when  the  temperature  of  the 
water  is  slightly  raised,  usually  a  little  after 
sunrise.  There  are,  therefore,  certain 
definite  weather  conditions  when  frazil  or 
anchor  ice  may  be  expected  to  form,  and 
when  these  conditions  occur  the  operator 


TRANSVERSE   SECTION    OF   POWER   HOUSE 

should  be  on  the  lookout  for  such  troubles. 
Ordinarily  trouble  from  such  ice  develops 
so  quickly  that  it  is  essential  to  be  prepared 
for  it  well  in  advance  of  the  actual  appear- 
ance of  the  ice.  Instructions  and  drill  on 
this  subject  must  be  rehearsed  yearly. 

Diagnosis  of  Possible  Ice  Danger 

Frazil  or  anchor  ice  cannot  form  until  the 
water  reaches  freezing  temperatui'e ;  never- 
theless, the  operator  should  not  be  deceived 
by  the  gatehouse  water  thermometer  show- 
ing a  temperature  a  few  degrees  higher 
than  freezing,  since  the  water  temperature 
in  the  lake  may  not  be  identical  with  the 
temperature  of  the  water  in  the  gatehouse. 
When  frazil  ice  is  possible,  half-hourly  ex- 
aminations of  a  chain  immersed  in  the  flow- 
ing water  of  the  forebay  should  be  made 
for  evidences  of  the  ice  needles. 

It  is  also  advisable  on  suspicious  days  to 
operate  the  No.  1  turbine-driven  hand-con- 
trol pump  continuously  at  a  fixed  valve 
opening  and  observe  its  speed  at  short  in- 
tervals. A  decrease  in  speed,  not  explain- 
able by  external  load  conditions,  sometimes 
accompanied  by  a  rumbling  noise  in  the 
turbine  casing,  will  be  one  of  the  first  in- 
dications of  imminent  ice  trouble,  and  the 
morning  hours  preceding  the  peak  load  are 
often  a  favorite  time  for  such  ice  trouble 
to  begin.  The  responsibility  for  diagnosing 
imminent  ice  trouble  in  due  time  to  prevent 
serious  interference  with  service  rests 
solely  upon  the  switchboard  operator,  who 
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must  be  at  all  times  alert  to  the  danger 
and  fully  familiar  with  the  precautions  to 
be  taken  and  methods  outlined  below  for 
protecting  the  service. 

Precautions 

Beginning  Nov.  15  of  each  year  (or 
earlier,  if  freezing  weather  sets  in  before 
that  date)  and  until  March  15,  a  set  of 
four  screens  must  be  removed  from  a  single 
intake  of  each  main  unit  and  its  respective 
head-gate  lowered  to  the  closed  position  to 
prevent  trash  from  entering  the  wheel-pits 
during  normal  operating  conditions.  [Each 
main  unit  at  Holtwood  has  four  intakes, 
controlled  by  head-gates.  In  front  of  each 
intake  the  water  has  to  pass  through  an  in- 
clined screen  area,  built  up  in  five  sections, 
so  that  each  main  unit  has  twenty  screen 
sections.] 

The  rack  area  of  the  whole  power  house 
should  have  been  examined  previously  by  a 
diver  and  all  debris  at  that  time  collected 
on  the  racks  should  have  been  removed.  It 
is  always  possible  that  floating  trash  may 
enter  the  intakes  after  the  removal  of  the 
screens  and  particularly  is  it  to  be  ex- 
pected during  ground-ice  trouble,  the  effect 
of  the  ground  ice  being  to  gather  up  and 
float  logs  and  stones  from  the  river  bed. 
The  operator  should  look  out  for  unusual 
noises  in  the  turbines  during  such  opera- 
tion period  and  be  prepared  to  take  the 
proper  action  in  case  of  fouling  of  the  tur- 
bine gate   rigging  by  trash. 

During  the  open-winter  season  the  gate- 
house is  to  be  maintained  at  a  warm  tem- 
perature by  heat  from  the  generator  room 
and  the  gatehouse  windows  are  to  be  kept 
closed.  Particularly  during  ice  troubles  the 
operator  should  take  special  care  in  main- 
taining the  highest  possible  temperature 
in  the  gatehouse. 

Precaution  with  Exciters 

During  the  whole  open-winter  season  one 
of  the  turbine  exciters  should  have  three 
of  the  screens  removed.  Ordinarily,  only 
the  motor-driven  exciter  and  the  turbine 
that  has  the  intake  protected  by  screens 
should  be  used.  Direct-current  station  load 
and  auxiliaries  should  be  transferred  or  re- 
placed as  far  as  possible  by  alternating- 
current  service.  The  battery  always  should 
be  maintained   in   fully  charged  condition. 

The  dinkey  fire  during  the  open  winter 
season  should  not  be  allowed  to  be  with- 
drawn unless  the  river  is  completely  frozen 
oyer  from  shore  to  shore  and  within  a  short 
distance  from  the  crest  of  the  dam.  A  con- 
venient   steam-hose    connection    should    be 


held  in  readiness  to  feed  steam  from  the 
dinkey  when  standing  on  the  lower  power- 
house track  into  the  1-in.  compressed-air 
header  on  the  downstream  side  of  the  pump 
tunnel. 

Fighting  Imminent  Ice  Trouble 

In  the  event  of  imminent  ice  trouble  the 
closed  head-gates  to  each  main  unit  are  to 
be  raised.  As  soon  as  other  operating  work 
of  immediate  urgency  will  permit,  three  or 
four  top  screens  of  another  intake  for  each 
unit  are  to  be  removed  or  raised,  and  left 
in  this  position  until  the  river  is  completely 
frozen  over  or  all  danger  from  ice  trouble 
is  passed.  The  operator  wants  to  bear  in 
mind  that  the  ice,  forming  on  the  screens 
unexpectedly,  may  obstruct  very  quickly  the 
flow  of  water  to  the  turbines,  so  that  there 
is  hardly  any  water  flowing  into  the  pit. 
This  condition  is  also  accompanied  by  the 
danger  of  the  screens  crushing  under  the 
hydrostatic  pressure  when  the  difference  of 
the  water  elevation  in  front  and  back  of  the 
screens  exceeds  15  ft.  The  closed  head-gate 
to  each  main  unit  must  be  raised  imme- 
diately to  insure  that  each  main  unit  can 
carry  approximately  50  per  cent  load  should 
the  screens  of  the  other  three  intakes  form 
a  complete  obstruction  to  the  water  enter- 
ing the  wheel  pits.  The  subsequent  raising 
of  the  screens  on  another  intake  will  in- 
crease the  capacity  then  to  full  load. 

It  is  most  important  during  occasions  of 
actual  ice  flow  that  the  wheel-pit,  while  the 
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unit  is  running,  be  kept  completely  filled 
with  water  to  avoid  the  possibility  of  the 
gate  mechanism  being  frozen  to  the  turbine 
casing,  which  condition  will  develop  should 
the  wheel-pit  be  partly  or  completely 
drained,  allowing  the  outside  air  to  enter 
the  pit  from  the  gatehouse.  With  the  gate 
mechanism  frozen  it  is  impossible  to  move 
it  by  admitting  pressure  to  the  operating 
cylinder,  and  thereby  the  control  of  the  unit 
is  lost.  A  full  wheel-pit  is  indicated  by  the 
pressure  gages  mounted  on  each  turbine 
near  the  floor,  which  ordinarily  indicate  14 
or  15  lb.  pressure.  A  full  wheel-pit  can  be 
maintained  during  such  conditions  only  by 
adjusting  the  gate  opening  on  the  turbine 
to  a  point  approximately  where  the  pit 
pressure  attains  a  constant  maximum 
pressure  or  permits  the  flow  through  the 
turbine  to  equal  the  flow  into  the  wheel- 
pit.  The  above  conditions  must  never  be 
overlooked,  as  it  is  of  prime  importance  that 
the  unit  be  always  under  complete  control, 
and  delivering  its  highest  feasible  load 
while  the  station  is  operating  under  a  re- 
duced capacity. 

Freeing  Main  Unit  from  Ice 

In  the  event  of  a  main  unit  becoming 
inoperative  due  to  ice  on  the  operating 
mechanism  or  turbine  passages,  the  head- 
gates  of  the  unit  affected  are  to  be  lowered 
and  the  pits  drained.  If  load  conditions  per- 
mit, a  speedy  inspection  of  the  wheel-pit  is 
also  advisable.  Live  steam  is  then  to  be 
admitted  to  the  wheel-pits  through  the  1-in. 
air  line  from  the  dinkey.  The  object  of 
this  is  to  increase  the  air  temperature  in 
the  pit,  and  thereby  raise  the  temperature 
of  the  metal  parts  of  the  turbine  and  the 
concrete  surfaces  of  the  wheel-pit  suffi- 
ciently to  allow  the  adhering  ice  to  be 
cleared  away.  It  will  be  possible  then  to  run 
the  unit  again  until  the  flowing  water  has 
time  to  abstract  the  heat  from  the  sur- 
faces suflSciently  to  cause  the  ice  crystals 
to  adhere  once  more. 

In  general,  however,  it  is  expected  that 
the  main  unit  turbines  will  be  less  inter- 
fered with  by  ice  than  the  exciters,  since  it 
would  take  longer  to  cool  the  more  massive 
portions  of  the  main  turbines.  Also,  since 
the  passages  of  these  units  are  very  large 
they  would  not  become  choked  so  quickly 
with  adhering  ice  as  the  exciter  turbines. 
It  is  advisable  to  keep  the  gate  mechanism 
moving  slowly  so  that  the  ice  has  no  oppor- 
tunity to  freeze  solidly  around  the  numer- 
ous links,  vanes,  etc.,  and  then  all  at  once 
ofTer  an  excessive  resistance  to  the  moving 
of  the  gate  mechanism. 


68 


ENGINEERING    RECORD 


Vol.  72,  No.  3 


AMwogh  attioas  dutgtr  of  a  complete 
«^«iri«y  op  of  the  main  units  exists  only 
Auriac  •  loi«  protneted  run  of  frazil  ice, 
K  is  mimtholnHO  •  ponibility  and  the  oper- 
ator aboold  endeavor  to  keep  one  main  unit 
with  ita  araide  vanes  dosed,  running  on 
leakace  and  sj-nchronixed  with  the  bus, 
withoot  canyins  any  load.  Such  unit  should 
b*  eawidered  a  spare,  read}-  to  be  put  into 
•arriee  ao  that  another  unit  can  be  cut  out 
•Bd  its  wheet-pit  thawed  out.  If  enough 
ft— M  can  be  spared  from  the  dinkey,  aside 
frem  the  requirements  for  thawing  out  the 
•niter  turbines,  it  is  advisable  to  let  steam 
•ho  ester  the  water-filled  pit  of  this  re- 
aarve  nuin  unit,  tlirough  the  1-in.  air  con- 
■•etiao  in  the  pump  tunnel. 

The  filling  of  the  turbine  passages  with 
fee  can  be  evidenced  by  the  decreased  carry- 
ins  eapaeity  of  the  unit  in  proportion  to  its 
gate  opening.  The  operator  should,  there- 
fore, maintain  a  continuous  observation  of 
this  feature  through  the  floorman,  so  that 
he  can  quiddy  change  over  to  the  reserve 
unit  and  dispatch  the  thawing  out  of  the 
ice-troubled  turbines.  He  wants  to  bear  in 
■dud  that  it  takes  a  comparatively  shorter 
time  to  thaw  out  a  unit  with  little  ice  ob- 
structions than  a  unit  that  has  the  passages 
almost  completely  choked  up.  Consideration 
of  an  expected  increase  or  decrease  in  the 
kMd  curve,  preparedness  of  the  customers 
to  take  over  a  portion  of  their  load  by  steam, 
will  be  the  guiding  factors  for  t&king  cer- 
tain risks  temporarily  or  of  avoiding  such 
■rh««r—  As  a  general  rule,  hv  ever,  the 
flparator  should  tr>'  to  keer  ah  cue  with  his 
station  c^wcity  over  the  >oad  requirements 
by  a  safety  margin  of  about  10,000  kw., 
until  all  ice  danger  has  been  removed. 

The  customers  are  to  be  notified  of  ice 
conditions  upon  the  first  indications  of 
frazil  or  anchor  ice  and  are  to  be  kept  in- 
formed at  short  intervals  of  the  situation, 
ao  tliat  they  m^y  be  prepared  to  take  over 
a  portion  of  their  load  by  steam,  if  neces- 
sary. Constant  and  the  most  accurate  possi- 
ble communication  with  customers  is  an  im- 
portant feature  in  the  successful  handling 
of  the  ice  situation  as  a  whole,  and  the  oper- 
ator's attention  is  to  be  called  particularly 
to  this  point  because  a  neglect  in  this  re- 
spect has  aggravated  to  a  vast  extent  every 
occurrence  of  ice  diflknlties  in  the  past. 

PiGHTiMG  Imminent  Ice  Tbouble  —  Ex- 
criEB  Units 

The  nndisturt>ed  operation  of  exciters 
during  ice  flow  occasions  is  a  most  vital 
reqaiaite  for  the  continuity  of  the  service. 
Atthmgh  the  battery  can  be  relied  on  to 
sappljr,  in  an  emergency,  the  entire  ex- 
citation and  direct-current  station  service 
for  a  limited  period  (from  10  to  50  min.  de- 
pending on  kiad  conditions),  the  operator 
aboold  never  rdy  on  this  reserve  for  main- 
taiaing  continuous  service.  The  following 
— thod  of  operating  exciters  when  ice 
trouble  is  imminent  will  usually  bring  the 

lults: 
L  Daring   the   open-winter   season   the. 

>  on  one  exciter  are  removed.    At  the 

of  imminent  ice  trouble  the  screens 
OB  the  other  turbine  exciter  should  also 
be  raised.  If  possible,  however,  neither 
waterwfaeel  exciter  should  be  in  service  and 
only  the  motor-driven  unit  is  to  be  used. 
It  is  desirable  that  the  head-gates  on  ex- 
citers Noe.  1  and  3  be  open,  but  the  guide 

are  to  be  closed,  and  the  units  run  on 
re.  Live  steam  is  to  be  admitted  from 
the  1-in.  air  line  to  at  least  one  of  the  ex- 
citer wheel-pits,  thus  iiuuring  that  this  unit 


can  be  relied  upon  as  a  reserve  excitation 
supply. 

In  the  event  of  No.  2  exciter  alone  not 
being  sufficient  to  supply  the  direct-current 
demands  of  the  station,  one  of  the  exciters. 
No.  1  or  3,  is  to  be  paralleled,  with  such  a 
division  of  load  that  the  water-driven  unit 
has  the  guide  vanes  wide  open  up  to  the 
limit  of  the  electrical  capacity  of  the  ma- 
chine. In  the  meantime,  of  course,  the 
other  waterwheel  exciter  will  be  kept  warm 
by  live  steam  and  if  the  good  condition  of 
this  unit  as  spare  has  been  insured,  and 
also  additional  steam  can  be  spared  from 
the  dinkey  boiler,  live  steam  should  also 
be  admitted  to  the  1-in.  air  line  into  the 
wheel-pit  of  the  turbine  exciter  on  the  load. 
Constant  watch  is  to  be  kept  on  the  exciter 
turbines  carrying  the  load  for  the  slightest 
indication  of  a  capacity  reduction  caused  by 
ice  troubles.  Immediately  then  its  load 
should  be  transferred  to  the  reserve  turbine 
and  all  thawing  out  eflforts  in  the  station 
must  be  concentrated  on  the  keeping  clear 
of  the  threatened  exciter  turbine. 

[An  article  in  the  next  issue,  also  pre- 
pared by  Mr.  Allner,  will  tell  in  detail  how 
a  severe  run  of  ice  in  January  of  this  year 
was  successfully  fought.] 


4 '2   Miles  of  Concrete  Fence 
Flank  Transit  Route 

Solid  Slab  43'i  Feet  High  on  Sea  Beach  Line  Im- 
provement in  Brooklyn  Is  Built  in  Place — 
Dovetailed  Grooves  for  Expansion 

THERE  has  recently  been  completed  on 
the  Sea  Beach  Line  rapid  transit  im- 
provement in  Brooklyn,  N.  Y.,  about  41/2 
miles  of  reinforced-^concrete  fence  built  in 
place.  This  fence  continues  on  both  sides 
of  the  cut  between  Fort  Hamilton  Avenue 
and  Eighty-sixth  Street.  The  accompany- 
ing photograph  shows  the  Twenty-second 
Avenue  Station  and  the  fence  on  top  of 
each  retaining  wall. 

This  fence  is  4  ft.  6  in.  high,  supported 
on  reinforced-concrete  posts  7  x  7  in.  by 
4  ft.  10  in.  high,  with  alternate  7  x  9-in. 
posts  for  expansion,  spaced  8  ft.  4  in.  cen- 
ter to  center.  The  latter  posts  were  built 
with  1%  X  3-in.  grooves,  dove-tailed  to 
allow  the  expansion  of  the  panels.  The 
posts  are  reinforced  by  two  %-in.  twisted 


PANEL    REINFORCING    RUNS    THROUGH    POSTS, 
AND    IS    HELD    IN    PLACE    BY    TIES 

steel  rods  and  four  i/4-in.  rods,  one  at  each 
corner,  and  the  panels  by  six  i/4-in  hori- 
zontal rods  running  through  the  posts  and 
eleven  i/4-in.  vertical  rods  to  each  panel. 
All  the  rods  are  tied  together  by  Curry 
tiers,  so  as  to  keep  them  in  position  and 
at  proper  spacing,  as  shown  in  one  of  the 
photographs. 

The  posts  were  constructed  first.  The 
%-in.  anchor  rods  extending  into  the  re- 
taining wall  12  in.  are  set  in  grout  and  are 
5  ft.  6  in.  long.  Several  days  after  the 
posts  were  cast  the  panels  were  built  by 
the  use  of  forms  of  good  spruce  lumber 
covered  on  the  face  with  sheets  of  galvan- 
ized iron.  The  frames  were  made  very  rigid 
and  thoroughly  braced  so  that  they  could 
be  used  several  times. 

The  concrete  consisted  of  one  part  Port- 
land cement,  two  parts  sand  and  four  parts 
grit  (small  pebbles)  and  was  mixed  by 
hand,  as  only  a  few  yards  were  required  to 
run  200  to  300  lin.  ft.  of  fence  in  a  day. 
Between  March  15  and  May  30,  1915,  over 
12,000  lin.  ft.  of  fence  were  built,  the  bal- 
ance having  been  finished  the  fall  of  1914. 

George  W.  McNulty,  Inc.,  was  the  gen- 


CX)NCBETE  FENCES   CAST  IN   PLACE,  POSTS  FIRST,   PANELS  AFTERWARD 
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eral  contractor  for  the  Sea  Beach  improve- 
ment, and  the  D.  Cuozzo  Construction  Com- 
pany, Inc.,  was  the  contractor  for  the 
fence. 

Subaqueous   Pipe    Taken    Up 
and  Replaced  3  Feet  Lower 

Improvements    on    Neponset    River    Work    Near 

Boston   Involved  Use  of  Dipper  Dredge  to 

Raise  Flexible  Joint   Line 

By  EDMUND  M.  BLAKE 

Engineer  in  Charge,  Massachusetts  Board  of  Health 

AMONG  the  problems  encountered  in 
widening  and  deepening  the  channel 
01  the  Neponset  River  near  Boston  was 
the  removal  of  a  10-in.  flexible  joint 
cast-iron  water  pipe  laid  across  and 
on  the  bed  bed  of  the  river  in  1896 
opposite  the  pumping  station  of  the 
old  Hyde  Park  Water  Company  below  Read- 
ville.  The  pipe  was  relaid  at  a  grade  about 
6n.  lower  than  its  original  location  The 
Massachusetts  State  Board  of  Health  had 
supervision  over  the  work  for  which  the 
Barge  Canal  Construction  Company  of  New 
York  secured  the  contract. 

The  land  between  the  pumping  station 
and  the  river  is  low  and  swampy  and  the 
water  pipe  runs  from  the  station  across  that 
land    under  the  river  and  up  toward  the 
Readville  district  with  the  purpose  of  fur- 
nishing better  fire  protection  to  that  district 
and  to  the  car  shops  of  the  New  York,  New 
Haven  &  Hartford  Railroad.     The  land  on 
the  other  side  of  the  river  was  originally 
low,  but  when  the  grade  crossings  at  Read- 
VI  le  were  eliminated  all  of  that  area  was 
filled  in  to  quite  a  depth.     This  fill  comes 
down  very  close  to  the  river  bank  to  allow 
for  the  laying  of  as  many  tracks  as  possi- 
ble in  the  Readville  freight  yard,  so  that  the 
pipe,  after  crossing  the  river,  runs  into  a 
steep  embankment  with  a  heavy  fill.    There 
IS  a  10-in.  gate  near  the  old  pumping  station 
and  another  one  on  the  opposite  side  of  the 
river  near  the  bank,  but  covered  with  about 
12  ft.  of  fill.    The  gate  box  for  this  latter 
gate  IS  set  between  two  ties  on  the  outer 
freight  yard  track.     Furthermore,  this  10- 
in.  pipe  crossing  is  located  at  a  very  sharp 
bend  in  the  river  with  the  railroad  embank- 
ment on  one  side  and  a  row  of  very  large 
oak  and  elm  trees  on  the  pumping  station 
side. 

Pipe  Profile  Plotted 
The  water  pipe  was  originally  about  3  ft. 
above  the  bottom  grade  which  it  was  neces- 
sary to  obtain  at  this  bend  in  the  river  for 
the  new  channel,  and  consequently  it  had  to 
be  lowered.  No  information  was  available 
as  to  the  condition  of  the  flexible  joint  pipe. 
A  very  careful  cross-section  of  the  old  river 
channel  was  taken  and  the  profile  of  the 
pipe  was  accurately  plotted  from  soundings. 
This  pipe  is  in  continuous  service  for  the 
supplying  of  drinking  water  as  well  as  for 
fire  protection,  although  a  second  10-in. 
crossing  about  %  mile  downstream  made  it 
possible  to  remove  this  pipe  without  serious 
interference  with  the  service,  provided  a 
large  conflagration  did  not  occur  during  the 
work.  This  latter  emergency  was  fortu- 
nately not  met  with,  but,  as  the  river  is 
very  much  polluted  with  the  discharge  from 
mills  and  tanneries  above  this  point,  it  was 
necessary  to  do  the  work  so  that  none  of 
the  river  water  could  in  any  way  remain  in 
the  relaid  pipe  or  get  into  the  system 
through  the  open  ends  of  the  old  pipe  dur- 
ing the  work. 
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putting  It  back  into  regular  service     The 

the  4-  n.  blowoff  connection  would  make  it 
possible  to  dispense  with  at  least  one  flexi- 
ble joint.  It  had  been  decided  to  use  the  old 
pipe  again  provided  it  was  found  to  be  in 
good  condition,  which  was  the  case. 

Dipper  Dredge  Lifts  Line 
A  big  dipper  dredge  was  at  work  in  this 
section,  but  the  river  was  high,  due  to  the 
spring  floods,  so  that  relaying  the  pipe  un- 
der those  conditions  would  be  both  diflficult 
and  costly.  The  Department  of  Public 
Works  of  the  city  of  Boston  then  unexpect- 
edly granted  permission  to  remove  the  pipe 
without  relaying  it,  as  it  had  been  decided 
by  them  at  that  time  to  put  a  new  river 
crossing  in  at  a  point  lower  downstream 
where  access  to  it  would  be  easier. 

Having  one  flexible  joint  to  spare,  it  was 
therefore  decided  to  arrange  with  the  dredg- 
ing contractor  to  pull  out  the  old  10-in.  pipe 
by  the  use  of  the  dipper  dredge,  which  was 
equipped  with  steel  teeth  extending  beyond 
the  lip  of  the  dipper.    Both  gates  on  either 
side  of  the  river  were  shut  tight  before 
starting  to  pull  out  the  old  pipe.    Pits  were 
also  dug  over  the  pipe  on  both  sides  of  the 
river  at  the  bank  lines  to  release  the  earth 
pressure  on  the  pipe.    On  the  morning  of 
March    21,    1913,    the   dipper   dredge   was 
brought  into  position,  the  dipper  was  care- 
fully  maneuvered   until   the   teeth   caught 
under  the  10-in.  pipe  about  in  midstream 
and  was  then  very  slowly  lifted.    After  sev- 
eral trials,  the  midstream  joint  was  brought 
above  the  surface  of  the  water,  the  lifting 
was  continued  slowly  and  the  two  adjoining 
flexible   joints    under   water   were    opened 
fully,  separated  from  the  rest  of  the  line 
and  the  two  lengths  were  then  pulled  out 
and  deposited  on  the  banks.    This  was  done 
without  opening  up  the  flexible  joint  first 
exposed.    Chains,  attached  to  the  dipper  and 
the  pipe,  were  then  used  in  pulling  out  the 
balance  of  the  pipe,  and  in  the  whole  oper- 
ation only  one  flexible  joint  was  broken  and 
that  only  in  a  small  section  of  the  bell.    The 
lead  was  all  saved.    Seven  lengths,  or  about 
84  ft.  of  pipe,  were  thus  removed  and  placed 
on  the  bank  on  the  pumping  station  side  of 
the  river,  where  they  could  be  easily  han- 
dled for  cleaning,  cutting  and  removal  of 
lead. 

Late  in  May,  1913,  the  city  of  Boston 
gave  notice  that  it  had  abandoned  its 
original  plan  of  putting  in  a  new  crossing 
lower  down  and  reauested  that  we  relay  the 
old  10-in.  pipe  in  its  original  location,  ex- 
cept as  to  grade,  as  soon  as  possible.  Plans 
were  perfected  rapidly,  and  on  June  10, 
1913,  three  bids  were  received  for  doing  the 
work,  all  pipe  and  special  castings  and  gates 
to  be  furnished  by  the  State,  as  follows: 
T.  H.  Corrigan.  Hyde  Park,  $1,490;  Charles 
N.  Taylor,  Wellesley,  $1,150;  Crandall  En- 
gineering Company,  Boston,  $790. 

The  contract  was  awarded  to  the  Crandall 
Engineering  Company,  which  was  required 
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to  furnish  a  bond  in  the  sum  of  J500,  and 
work  waa  started  under  this  contract  on 
June  20,  1913.  In  dredging  out  the  river 
bottom  at  the  pipe  crossing,  it  waa  impos- 
sible to  deposit  any  material  on  the  side  of 
the  railroad  embankment.  This  necessi- 
tated placing  it  on  the  other  side,  and  in  the 
course  of  that  work  some  of  the  pipe  lengths 
removed  from  the  river  were  partly  covered 
up.  These  were  uncovered  by  force  account 
work  in  preparation  for  the  work  of  re- 
laying. 

Pipe  Relaid 

A  very  careful  cross-section  was  again 
taken  of  the  dredged  bottom  of  the  river 
and  the  profile  plotted  to  a  large  scale,  show- 
ing the  exact  location  and  elevation  of  the 
two  ends  of  the  old  pipe  on  both  sides  of 
the  river.  The  contractor  first  erected  a 
scaffolding  on  a  double  row  of  4  x  4-in. 
posts,  5  ft.  apart  on  12-ft.  centers,  acroM 
the  river  on  the  line  of  the  crossing.  Sheet- 
ed bulkheads  were  put  in  at  either  side 
from  which  the  water  was  later  pumped  to 
expose  the  ends  of  the  old  pipe  to  which  the 
submerged  section  was  to  be  connected. 
After  thoroughly  cleaning  the  old  flexible 
joint  pipe  both  inside  and  at  the  bell  and 
spigot  ends,  it  was  suspended  from  the 
scaffolding  to  the  true  profile  of  the  bottom 
of  the  river  where  it  was  to  rest.  The  joints 
were  then  run  and  calked  while  the  pipe 
was  thus  suspended,  making  it  possible  to 
obtain  perfect  joints. 

The  cross  pieces  on  the  scaffolding  were 
then  removed  and  the  six  lengths  of  10-in. 
flexible  joint  pipe  suspended  therefrom, 
with  the  joints  all  calked,  were  lowered 
slowly  and  evenly  by  means  of  ropes  at 
eight  points  slung  around  the  barrels  of 
the  various  lengths  of  pipe  and  passing 
through  falls.  In  this  manner  the  pipe  was 
placed  on  the  bottom  with  practically  no  mo- 
tion at  the  flexible  joints.  A  diver  then 
went  down  for  about  an  hour  and  a  half  for 
inspection  and  to  properly  bed  all  of  the 
pipe  lengths.  Everything  was  found  in  sat- 
isfactory condition. 

By  the  use  of  the  bulkheads  it  was  a  rela- 
tively simple  matter  to  make  the  connec- 
tions at  the  two  ends,  place  the  new  10-in. 
gate  and  the  4-in.  blowoff  and  its  connec- 
tions. A  special  10-in.  bend  waa  placed  in 
the  line  to  take  up  the  grade  on  the  pump- 
ing station  side  where  a  10-in.  sleeve  was 
also  used  to  close  in.  There  was  some  slight 
delay  in  making  these  end  connections  on 
account  of  the  high  stage  of  water  in  the 
river  and  the  consequent  difficulty  in  keep- 
ing the  pits  pumped  out. 

After  the  crossing  had  been  completed, 
the  new  10-in.  gate  was  closed  tight  as  well 
as  the  4-in.  gate  on  the  blowoff  branch  and 
a  %-in.  tap  was  made  in  the  10-in.  pipe 
beyond  the  10  x  4-in.  tee  and  between  that 
tee  and  the  old  gate  near  the  freight  track. 
On  July  8,  1913,  two  air  pumps  were  con- 
nected to  this  tap  and  40-lb.  pressure  was 
maintained  for  28  min.  after  stopping  the 
air  pumps  without  the  slightest  drop  in 
pressure  and  without  any  evidence  of  leak- 
age. This  test,  although  under  a  relatively 
small  pressure,  was  pronounced  satisfactory 
by  the  inspector  from  the  Department  of 
Public  Works  of  Boston. 

Later  during  that  day  the  crossing  was 
blown  out  through  the  4-in.  pipe  for  20  min. 
after  opening  the  new  10-in.  gate  on  the 
pumping  station  side  of  the  river,  the 
water  running  clear  after  about  5  min. 
Then,  closing  the  new  10-in.  gate  and  open- 
ing the  old  10-in.  gate  near  the  freight 
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track,  it  was  blown  out  again  from  that 
side  for  15  min.,  the  water  running  clear 
almost  from  the  start.  The  4-in.  blowofT 
gate  was  then  dosed  and  both  of  the  10-in. 
gates  opened  and  the  crossing  put  back 
into  regular  service.  Samples  of  the  water 
were  taken  and  analyzed  both  from  the 
crossing  and  from  a  tap  in  a  house  some 
distance  beyond  the  pumping  station;  both 
■mb  ana  showing  the  water  to  be  up  to  the 
nMtrapotitan    standard    constituting    this 


TIm  entire  cost  to  the  SUte  of  removing 
aad  replacing  the  10-in.  flexible  joint  cast- 
iron  water  pipe  was  as  given  in  the  table : 


Oomt    or    RmaoniM    un>    RaruiciNa    Tbn-Inch 
rtrnxsaLB  Joint  Main 
I  at  maoral  of  pipe   by   dipper  ^^ 

I  till  <^«dslac  contractor  for  extra 
at    p4pc    cronins    to    aecure 
tad    to    open    up    at    both 
••d^  me*  yd.,  at  41  centa......^...        9>** 

Ow  IS-liL  cat*.  MM  4-in.  sate,  2  sate  boxes        4S.4S 
Om  is  a  tV  a  4-ln.  te«.  one  10-ln.  quarter 

kMd.  one    It-lB.   alceve SS.T5 

H^^tim  IS-ln.  sate  and  frelcbt  on  aame         2.31 
M   n.   of   «-ln.    pipe,   one   4-in.    one-eishth 
bead,  ooa   leaitk    IS-ln.    pipe   twred   out 
at  bail  to  at  «<aot  end  of  tbe   flexible 

JglBt   BlM 42.60 

rraadall  Tfatimrt^ir  Co.  contract  price 
lor  ivtevtiw    710.00 

0>aasn  ff^MlMMliit  Co..  extra  work,  lep- 
■ntlaK^S*  flnible  Joint  pipe  lengtha. 
«■*»«->  and  additional  excavation  on 
hetk   taaka 46.00 

TMal  COM  to  State tl.lSO.SS 


The  total  length  of  the  crossing  was  ap- 
proximately 102  ft.,  making  the  cost  per 
foot  of  removal  and  replacing  about  $11.28. 
As  the  first  two  and  the  last  items  above  are 
chargeaUe  to  the  removal  of  the  old  pipe, 
the  total  cost  of  removal  was  $218.44,  or 
$2.14  per  foot  of  total  crossing  length.  The 
total  cost  of  replacing  was  $932.14,  or  $9.14 
per  foot  of  total  crossing  length. 

This  work  was  under  the  supervision  of 
X.  H.  Goodnongh,  chief  engineer  of  the 
State  Board  of  Health,  with  the  writer  as 
•■fineer  in  charge  in  the  field.  The  mak- 
ing and  calking  of  the  lead  joints  was  under 
the  inspection  of  Newton  L.  Hammond,  as- 
sistant engineer. 


Monthly  Meetings  for  All  Municipal 
Employebb  is  recommended  in  a  report 
of  tbe  San  Diego  waterworks  superinten- 
dnt.  Herbert  R.  Fay.  The  water  depart- 
ment has  found  monthly  meetings  so  bene- 
ficial to  the  individual  and  so  conducive  of 
good  to  the  department  that  the  idea  is  to 
be  taken  up  by  all  oflkials.  A  better  under- 
standing and  better  working  conditions 
between  departments  is  sought,  to  the  end 
that  Ujyalty.  efficiency  and  harmony  may 
prevail,  and  better  results  be  obtained  in 
city  work. 


HOLLOW   TILE   IS   USED  THROUGHOUT   FOR   THE   EXTERIOR   WALLS 

Jersey  Central  Service  Buildings  at  Jersey  City 
Have   Several  Novel  Features 

Reinforced -Concrete  Substructures  Rest  on  70-Foot  Wooden  Piles  and, 
Being  Be^ow    High   Tide,    Are  Reinforced  Against  Upward  Pressure 


ALTHOUGH  apparently  built  along  sim- 
ple lines,  the  500-ft.  string  of  one  and 
two-story  passenger-car-service  buildings 
of  the  Central  Railroad  of  New  Jersey  pre- 
sent features  of  design  not  usual  in  the 
construction  of  such  commonplace  utility 
buildings.  Such  features  are  the  driving 
of  wooden  piles  to  a  depth  of  70  ft.,  the 
reinforcing  of  basement  floors  and  walls 
against  hydraulic  pressure,  and  the  con- 
struction of  a  cantilever  sidewalk  and  pipe 
brackets  integral  with  the  floor  system. 
These  buildings  are  just  outside  of  the 
terminal  station  at  Jersey  City,  and  include 
one-story  toilet  and  lamp  houses,  a  one- 
story  and  basement  oil  house,  and  a  two- 
story  repair  shop,  Pullman  storehouse,  gen- 
eral storehouse  and  rest  house.  The  rest 
house  and  repair  shop  are  steel-frame 
structures  with  reinforced-concrete  floors. 
All  other  buildings  have  reinforced-concrete 
frames.  The  exterior  walls  are  of  hollow 
tile,  as  shown  in  the  photograph. 

Foundation 

The  soil  underlying  these  buildings  is 
composed  of  silt  and  fine  sand,  so  that  it 
was  deemed  necessary  to  provide  piles  to 
support  the  footings.  The  yellow-pine  piles 
are  driven  to  an  average  depth  of  70  ft., 
where  bedrock  was  found,  in  groups  of 
four,  five  and  six,  according  to  the  load- 
ing, and  capped  with  reinforced  concrete, 
upon  which  concrete  piers  are  built.  The 
piers  furnish  bearings  for  the  columns  and 


for  a  system  of  continuous  reinforced-con- 
crete girders. 

The  oil  house  has  a  basement  story,  the 
floor  of  which  is  below  mean  high  water, 
making  it  necessary  to  provide  reinforce- 
ment in  the  floor  against  upward  as  well 
as  downward  pressures.  A  6-in.  concrete 
slab,  just  strong  enough  to  support  the 
dead  weight  of  the  floor  system,  is  laid 
directly  on  the  soil,  but  bearing  on  con- 
crete girders;  over  it  is  spread  asphalt  and 
wool-felt  waterproofing.  Upon  this  rests 
the  floor  of  the  beam  and  hollow-tile  type, 
as  shown  in  one  of  the  drawings.  These 
beams  are  reinforced  both  top  and  bottom, 
the  top  reinforcing  acting  in  bending 
against  the  water  pressure  below,  and  the 
bottom  reinforcing  being  provided  as  ordi- 
narily for  superimposed  loads.  This  rein- 
forcement is  continuous  with  that  of  the 
walls,  which  are  also  reinforced  for  water 
pressure.  The  waterproofing  in  the  floor 
is  continued  up  the  side  walls  to  a  level 
about  1  ft.  above  the  ground. 

Floor  System 

The  floors  are  divided  transversely  into 
panels  of  16  and  20-ft.  widths  by  continu- 
ous girders,  running  crosswise  of  the  build- 
ings, '  supported  on  intermediate  and  wall 
columns.  The  floors  are  of  the  beam  and 
hollow-tile  type. 

Integral  with  the  first-floor  girders,  on 
the  south  side  of  the  buildings  are  canti- 
lever brackets   carrying   the   sidewalk,    or 


Molf  Transverse  Seokxi 
Typico*  Second  Floor 


This  portion  of  wall 
laid  at  same  time 
\~  as  bottom 


Half  Longitudinal  Section 
Basement  Floor -Oil  House 
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car  platform,  which  is  also  of  reinforced 
concrete.  On  the  north  side,  the  second- 
floor  girders  are  continued  outside  the 
building  to  form  brackets  for  supporting 
several  lines  of  pipe  which  run  the  length 
of  the  buildings.  To  prevent  any  hori- 
zontal thrust  being  transmitted  through 
these  brackets  to  the  building  by  the  ex- 
pansion of  the  long  lines  of  pipe,  a  special 
device  allows  play  for  this  movement. 
Steel  channels  are  bolted  to  the  brackets 
with  the  flanges  up.  To  prevent  lateral  mo- 
tion of  the  pipes  notches  of  a  proper  radius 
are  cut  in  the  flanges  of  the  channels  for 
the  reception  of  the  pipes.  The  pipes  rest 
on  steel  rollers  which  lie  loose  on  the  web 
of  the  channels. 
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Curtain  Walls 

In  order  to  lighten  the  loads  on  the 
foundation  as  much  as  possible  and  save 
material  in  the  continuous  girders  support- 
ing the  walls,  vitrified  hollow-tile  blocks 
were  used  to  form  a  6-in.  curtain  wall.  The 
tile  walls  start  from  the  top  of  an  8-in. 
concrete  wall  which  is  carried  around  all 
buildings  to  a  height  of  6  ft.  The  steel  or 
concrete  frames  of  all  buildings  are  totally 
inside  the  curtain  walls,  the  curtain  walls 
being  carried  up  from  the  first-floor  level 
and  tied  into  the  columns  at  frequent  in- 
tervals with  wire  binding. 

The  lintels  and  sills  are  made  of  rein- 
forced concrete.  The  lines  of  blocks  form- 
ing the  sides  of  windows  and  doorways  are 
filled  with  concrete  and  a  vertical  steel  rod 
is  inserted,  thus  reinforcing  the  wall  to  take 
the  spandrel  loads.  All  doors  have  steel 
channel  jambs,  and  are  of  white  pine,  metal 
covered,  the  larger  doors  being  furnished 
with  steel  sash.  Most  of  the  windows  have 
Fenestra  steel  sash.  All  flashing  and  lead- 
ers are  of  copper.  The  roof  is  finished  with 
tar  and  gravel. 

The  work  was  designed  and  carried  on 
under  the  general  direction  of  Joseph  0. 
Osgood,  chief  engineer,  and  was  erected 
by  Westinghouse  Church  Kerr  &  Company. 


Concrete  Scow  Has   Withstood  A)4 
Years'  Hard  Service 

APROPOS  of  the  experiences  with  con- 
crete barges  on  the  Panama  Canal,  de- 
tailed in  the  Engineering  Record  of  May 
29,  1915,  page  684,  it  is  worth  noting  that 
a  concrete  barge  has  been  in  service  on  the 
Welland  Canal  for  four  and  one-half  years 
and  during  that  time  has  been  subjected  to 
severe  service.  It  is  used  in  canal  mainte- 
nance work  and  at  times  riprap,  in  loading, 
has  been  dropped  on  its  deck  from  a  height 
of  12  ft. 

The  scow,  which  was  built  in  November, 
1910,  is  80  ft.  long,  of  24-ft.  beam  and  has 
sides  7  ft.  high.  The  hull  is  divided  into 
eight  compartments  by  one  longitudinal 
and  three  cross  bulkheads.  There  are 
2  X  21/^-ft.  openings  through  the  cross  bulk- 
heads. The  deck,  bottom,  sides  and  bulk- 
heads are  2^/2  in.  thick,  reinforced  in  both 
directions  by  14-in.  round  rods  on  2-in. 
centers.  Beams  6  in.  square  on  bulkhead 
lines,  reinforced  with  heavier  steel,  as  re- 
quired, and  braced  by  reinforced-concrete 
posts,  care  for  the  principal  stresses.  The 
concrete  is  a  1 :4  mix,  using  small  gravel. 

The  boat  was  designed  and  built  under 
the  supervision  of  J.  L.  Weller,  then  super- 
intending engineer  of  the  Welland  Canal, 
and  now  engineer-in-charge,  Welland  Ship 
Canal. 


Illinois  Law  Requires  Licenses 
for  Engineers 

Act  as  Prepared  by  Western  Society  of  Engineer. 

Provides  for  Examination  and  Licensing  of 

Structural  Engineers 

THE  passage  of  the  law  requiring  struc- 
tural  engineers  in  Illinois  to  obtain 
btate  licenses,  as  noted  last  week  on  page 
59,  records  the  successful  outcome  of  the 
efforts  of  the  engineers  in  that  State  to 
remedy  the  situation  brought  about  by  the 
architects'  license  law,  which  was  so  word- 
ed that  practically  every  structural  engi- 
neer practising  in  Illinois  was  violating  the 
law,  unless  working  as  an  employee  of  an 
architect.  The  law  as  drafted  by  the  legis- 
lative committee  of  the  Western  Society  of 
Engineers,  the  essential  features  of  which 
are  abstracted  below,  was  passed  by  the 
Legislature  after  certain  minor  amend- 
ments, made  to  overcome  the  opposition  of 
the  architects,  had  been  incorporated. 

State  Board  of  Examiners 

The  Governor  of  the  State  shall  appoint 
a  State  board  of  examiners  of  structural 
engineers,  to  be  composed  of  five  members, 
one  of  whom  shall  be  a  professor  in  the  civil 
engineering  department  of  the  University 
of  Illinois,  and  the  others  shall  be  struc- 
tural engineers  of  recognized  standing  with 
not  less  than  ten  years'  practical  experience, 
then  practising  as  structural  engineers  in 
the  State.  The  regular  term  of  office  shall 
be  four  years. 

Each  applicant  for  a  license  shall  pay  a 
fee  of  $20  and  present  his  afl[!davit  that  he 
is  21  years  of  age  or  above.  He  shall  sus- 
tain a  satisfactory  examination  in  the  de- 
sign and  construction  of  buildings  and 
structures  according  to  scientific  princi- 
ples. The  examination  shall  include  the 
strength  and  properties  of  various  building 
materials,  the  principles  of  theoretical  and 
applied  mechanics,  and  the  application  of 
this  knowledge  to  the  ordinary  require- 
ments of  structural  engineering  in  such 
manner  as  to  fairly  and  thoroughly  test  the 
competency  of  the  applicants. 

Each  applicant  shall  show  (a)  that  at  the 
time  of  the  taking  effect  of  this  act  he  was 
actually  engaged  in  the  practice  of  struc- 
tural engineering  in  this  State,  and  did  not 
apply  for  license  under  Section  5  of  this 
act,  in  which  case  he  is  entitled  to  examina- 
tion without  regard  to  number  of  years  he 
has  practised,  or,  (b)  that  within  ten  years 
prior  to  his  application  he  has  practised 
structural  engineering  in  some  State  or 
territory  of  the  United  States,  or  in  some 
foreign  country  for  not  less  than  six  years, 
during  at  least  two  full  years  of  which  he 
shall  have  been  in  responsible  charge  of 
work  as  the  principal  or  assistant,  or,  (c) 
that  within  ten  years  he  has  pursued  a 
course  of  study  and  training  in  the  theory 
and  practice  of  structural  engineering  for 
the  period  of  not  less  than  six  years  in  the 
employ  or  under  the  supervision  of  one  or 
more  practising  structural  engineers,  dur- 
ing at  least  two  full  years  of  which  he  has 
been  in  charge  of  work. 

Applicants  who  have  graduated  from  a 
college  or  school  of  engineering  considered 
by  the  board  to  be  in  good  standing  requir- 
ing a  course  of  study  not  less  than  four 
years,  during  at  least  thirty  weeks  in  each 
year,  shall  be  credited  to  two  years  upon  the 
six-year  period  required  above.  If  the  re- 
sult of  the  examination  be  satisfactor>'  to 
a  majority  of  the  board  under  its  rules,  the 
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secretary  .shall,  upon  payment  by  the  appli- 
cant of  $30,  issue  a  license  to  practise  struc- 
tural engrineering  in  this  State. 

Exemption  prom  Examination 

Section  5  states  that  any  person  who  shall 
by  affidavit  or  other  proof  show  to  the  satis- 
faction of  the  State  Board  of  Examiners 
that  he  was  a  resident  of  and  engaged  In 
the  practice  of  structural  engineering  in 
this  State  on  the  date  of  the  taking  effect 
of  this  act,  shall  be  entitled  to  a  license 
without  examination,  provided  such  appli- 
cation shall  be  made  within  six  months  af- 
ter the  taking  effect  of  this  act.  The  secre- 
tary of  the  board  shall,  upon  the  payment  to 
him  by  the  applicant  of  a  fee  of  $50,  issue 
to  the  person  named  in  said  affidavit  a  li- 
cense to  practise  structural  engineering.  A 
license,  without  examination,  upon  payment 
of  a  fee  of  $50,  may  be  issued  to  a  struc- 
tural engineer  licensed  under  the  laws  of 
any  other  State  or  territory  of  the  United 
States,  or  any  foreign  country,  provided 
it  appears  to  the  board  that  in  such  State 
or  country  the  license  requirements  were 
equal  to  those  prescribed  in  this  State. 

No  corporation  shall  be  licensed  t<f  prac- 
tise structural  engineering,  but  it  shall  be 
lawful  for  them  to  furnish  to  others  engi- 
neering plans,  drawings  and  specifications 
for  supervision  of  the  construction  of  build- 
ings and  structures,  provided  the  chief 
executive  ofl^cer  or  managing  agent  in  Illi- 
nois shall  be  a  structural  engineer  licensed 
under  this  act.  It  shall  be  lawful  for  one 
or  more  licensed  structural  engineers  to 
enter  co-partnership  with  one  or  more  ar- 
chitects licensed  under  the  laws  of  this 
State,  for  the  practise  of  their  profession. 

Definition  of  Structural  Engineer 

Any  person  engaged  in  the  designing,  or 
supervision  of  the  construction,  enlarge- 
ment or  alteration  of  buildings  and  struc- 
tures, as  hereinafter  defined,  or  any  part 
thereof,  for  others,  and  to  be  constructed 
by  persons  other  than  himself,  is  to  be  re- 
garded as  practising  structural  engineering 
within  the  meaning  of  this  act,  and  shall 
be  held  to  comply  with  the  same. 

Buildings  and  structures  within  the 
meaning  of  this  act  shall  be  construed  to 
mean  buildings  and  structures  having  as 
essential  features,  foundations,  columns, 
girders,  trusses,  arches  and  beams,  or  some 
of  them,  and  in  which  safe  design  and  con- 
struction require  that  loads  and  stresses 
must  be  computed  and  the  sizes  and 
strength  of  parts  must  be  determined  by 
mathematical  calculations  based  on  scien- 
tific principles  and  engineering  data. 

Three  Classes  Exempt 

This  act  shall  not  be  regarded  as  apply- 
ing to  draftsmen,  students,  clerks  of  work, 
superintendents  and  other  employees  of 
structural  engineers,  so  long  as  they  work 
and  act  under  the  instructions,  control,  di- 
rection and  supenision  of  their  licensed 
employers;  superintendents  of  construc- 
tion of  buildings  and  structures  employed 
and  paid  by  the  owners,  provided  they  act 
under  the  supervision  and  control  of  a  li- 
censed structural  engineer ;  persons  licensed 
to  practise  architecture  in  this  State. 
Nothing  contained  in  this  act  shall  be  con- 
strued to  prevent  any  person  from  making 
plans  and  specifications  for  any  building  or 
structure  that  is  to  be  constructed  by  him- 
self or  his  employees,  and  for  his  own  use. 

It  shall  be  the  duty  of  the  State  building 
commissioner,  or  the  building  commissioner 
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-of  aay  city,  town  or  villace,  to  issue  permits 
for  baiklinf  construction  to  any  owner  or 
JUs  •f«i>t>  upon  filins  of  a  true  copy  of  the 
drmwings  and  specifications  for  the 
ti<M>.  and  a  certificate  signed  by  the 
.^  structural  engineer  who  executed 
eotifrinc  under  his  seal  that  said 

^ .  and  dnwings  are  in  accordance  with 

a*  state  building  code,  or  the  building  code 
«t  radi  city,  town  or  village,  as  the  case 
may  be.  Every  licensed  structural  engi- 
neer in  this  SUte  shall  pay  an  annual  fee 
of  $10. 

Revocation  and  Reinstatement 

Any  license  may  be  revoked  by  a  four- 
ftftha  vote  of  the  State  Board  of  Examin- 
ers for  groea  incompetency ;  or  recklessness 
in  the  cooatmction  of  buildings  or  other 
atntctures;  or  for  fraudulently  affixing  his 
•Ml  to  plans  or  specifications;  or  for  any 
rtlilWHUt  practice  or  practices  on  the  part 
«f  the  order  thereof;  or  for  fraud  in  ob- 
taining his  license;  or  practising  without 
paynMBt  of  the  annual  license  renewal  fee. 

TIm  board  shall  have  power  to  entertain 
and  grant  for  good  cause  petitions  to  va- 
cate its  orders  revoking  licenses  and  rein- 
state such  petitioner  to  practise  in  this 
State,  and  to  adopt  rules  and  regulations 
governing  the  requirement  and  hearing  of 
such  petitions,  provided  that  at  least  one 
year  shall  intervene  between  the  date  of  the 
entry  of  the  order  revoking  a  license  and 
the  filing  of  such  petitions  in  cases  involv- 
ing groM  incompetency,  recklessness,  dis- 
boiieit  practices  or  fraud.  Every  peti- 
tioner shall  pay  a  fee  of  |10  in  advance.  A 
majority  vote  of  the  board  shall  be  sufficient 
to  reinstate  such  petitioners  to  practice. 


Earth   Pressures  Determined 
by  Laboratory  Apparatus 

Prof.  J.   H.   Smith    Before  American   Society   for 

Tmlat  llattriala  Describes  Method  for  Find- 

kiC  °*nfft—*»  Force  and  Reports  Tests 

A  SERIES  of  experiments  has  been 
started  in  the  laboratories  of  the  Uni- 
versity of  Pittsburgh  to  determine  the  posi- 
tko,  magnitude  and  direction  of  the  re- 
^rf*fTt*  earth  preuure  on  either  vertical  or 
■loiriBg  aidea  of  a  specially  devised  model 
for  variable  heights  from  one  to  four  feet. 
In  a  paper  presented  June  24  before  the 
annual  meeting  of  the  American  Society 
for  Teatiog  Materials,  J.  H.  Smith,  pro- 
faaaor  of  civil  engineering,  University  of 
Pittabargb,  deacribed  the  apparatus  used  in 
dMM  csKperiments,  and  reported  the  results 
at  teats  of  river  sand  and  gravel  on  vertical 
waOa.  Tbcaa  teats  are  still  in  progress  and, 
aaide  from  the  statement  that  the  pressure 
Incraaati  with  the  thickness  of  the  fill,  and 
that  moist  or  wet  material  gives  a  higher 
nsnitaat  preasore  than  dry  material,  and 
packed  material  gives  the  highest  pressure 
of  an  conditions  tried,  with  the  center  of 
praasare  in  many  cases  above  the  center 
of  the  retaining  surface,  no  definite  conclu- 
or  comparis<ma  with  usual  assump- 
vrere  given.  The  following  abstract 
describes  the  apparatus  used  and  the  method 
of  computing  the  location,  direction  and 
iatcnaity  of  the  resultant  pressure. 

PiiiiiiHii  ON  Vebtical  Walls 

The  special  machine  shown  in  the  ac- 
eonpaaylng  drawing  was  designed  upon 
the  princijrie  that  if  the  moments  of  the 
pressure  about  three  different  axes  could  be 
determined,  the  three  unknowns  could  be 
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found.  These  unknowns  were  taken  to  be 
X,  the  height  of  center  of  pressure  above 
axis  1,  V  and  H,  the  vertical  and  horizontal 
components,  respectively,  of  the  resultant 
pressure  R.  The  other  notation  used  is 
given  on  the  drawing.  Writing  the  three 
moment  equations  about  axes  1,  2  and  3 
and  solving,  there  is  found : 

H=  (R,d,  —  RA)/n 

V=  (R,d,  —  RA)M 

X  =  RA  n/H 
When  the  values  of  a,  d  and  n  used  in  the 
apparatus  are  substituted,  these  equations 
reduce  to: 

H  =  5  (1.1  R,  —  R,) 
V  =  5  (1.1  R,  —  R,) 
X  =  5RJH  4-  V/AH 

The  additional  term,  V/AH,  in  the  last 
equation  is  introduced  because  the  vertical 
weighing  surface  is  3  in.  back  of  the  vertical 
plane  through  axis  1.  By  use  of  the  above 
equations,  H,  V  and  X  may  readily  be  de- 
termined when  /2„  iJ,  and  R,  have  been 
measured  by  experiment. 

Principle  of  Apparatus 

The  figure  shows  three  sectional  views  of 
the  apparatus  as  designed  and  built  for 
practical  laboratory  tests.  The  weighing 
gate,  or  front  retaining  surface,  has  a  width 
of  18  in.  and  a  height,  Gl,  of  4  ft.  The 
weighing  gate  occupies  only  the  central 
portion  of  the  front  face  of  the  bin,  the 
adjustable  ledges  at  the  sides  of  the  gate 
being  attached  to  the  main  frame.  The 
weighing  gate  has  two  walls,  the  inner  wall 
forms  the  retaining  surface,  while  the 
outer  wall  is  intended  to  catch  any  of  the 
filling  material  which  may  run  over  the 
inner  wall,  and  return  it  to  the  space  be- 
neath the  bin.  The  height  of  the  inner  wall 
is  adjustable  by  means  of  removable  sec- 
tions. Therefore  a  fill  of  given  depth  with 
its  angle  of  repose  may  be  obtained  readily 
by  filling  the  bin  until  the  excess  material 
runs  over  the  inner  wall  of  the  gate.  The 
clearance  space  between  the  gate  and  side 
ledges  and  bottom  is  covered  with  loosely 
fitting  strips  of  muslin,  glued  to  the  inner 
surface  of  the  bin. 


The  bin.  has  vertical  side  and  back  walls, 
is  281/2  in.  wide  inside,  and  5  ft.  high  above 
its  floor.  The  back-wall  is  made  adjusta- 
ble, so  that  the  thickness  of  fill  between 
back  wall  and  weighing  gate  may  be  varied. 
This  ranges  from  6  to  18  in.  when  the 
weighing  gate  is  in  a  vertical  position. 
The  back- wall  is  suspended  on  an  adjust- 
able rod  at  the  top,  which  allows  it  to 
swing  outward  at  the  bottom  when  the  fill 
is  to  be  discharged  from  the  bin,  and  has 
removable  sections  to  facilitate  the  filling 
of  the  bin. 

As  it  was  not  practicable  to  use  knife-edge 
bearings  for  axes  1,  2  and  3,  l^A-in.  cold 
rolled  shafting  with  heavy  ball-bearings  at 
each  end  was  used.  There  was  some  ques- 
tion as  to  the  friction  and  exact  position  of 
the  center  in  the  ball  bearings  used,  there- 
fore a  special  device  was  constructed  for 
the  testing  of  these  bearings.  The  results 
showed  that  the  centers  of  the  bearings 
were  quite  true,  and  that  they  were  prac- 
tically frictionless,  even  under  heavy  loads. 

The  apparatus  can  easily  be  modified  for 
measuring  pressures  on  inclined  walls. 
The  equations  for  such  cases  are  worked 
out  in  full,  but  tests  have  not  yet  been 
made. 


Mortar  Cushion   for  Granite  Block 
Paving  in  New  York 

IN  the  borough  of  Manhattan,  New  York 
City,  the  use  of  a  sand  cushion  for  granite 
blocks  has  been  abandoned,  according  to  in- 
formation received  from  Eugene  W.  Stern, 
engineer  of  highways.  Under  the  1915 
specifications  a  mortar  bed  is  used  consist- 
ing of  one  part  Portland  cement  to  three 
parts  sand,  mixed  almost  dry.  The  blocks, 
it  is  said,  are  brought  to  a  proper  surface 
by  ramming  just  as  readily  as  when  the  old 
sand  cushion  was  used.  The  mortar  hard- 
ens in  a  few  weeks  even  under  traffic.  The 
great  advantage  of  the  mortar  bed  over  the 
sand  cushion,  Mr.  Stern  .states,  is  that  sur- 
face water  leaking  through  the  joints  of 
the  blocks  does  not  cause  depressions  in 
the  surface,  which  was  the  case  with  the 
sand  cushion,  and  the  cost  of  maintenance 
is  considerably  reduced  thereby. 
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State  Should  Deal  Directly  with  Patentees  of 
Processes  and  Materials  in  Public  Work 

Plan    to    Prevent    Collusion    Between    Contractor  and   Patentee 
Suggests  that  Highway  Departments  Assume  Payment  of  Royalties 

By  S.  WHINERY 
Consulting  Engineer,  New  York  City 
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THE  question  of  the  propriety  of  using 
patented  materials,  devices  and  proc- 
esses upon  public  work  has  been  discussed 
for  a  long  time;  but  it  has  of  late  attracted 
renewed  attention  in  connection  with  the 
construction  of  roads  and  pavements. 

There  undoubtedly  exists  in  the  minds 
of  the  public  and  of  public  officials  a  pro- 
nounced prejudice  against  the  use  of  pat- 
ented articles  or  processes  upon  the  streets 
and  roads.  This  prejudice  is  difficult  to 
account  for  upon  sound  principles.  So  far 
as  it  can  be  analyzed  it  seems  to  be  mainly 
based  upon  the  assumption  that  a  patent 
does,  or  may,  create  a  monopoly,  a  word 
that  is  particularly  obnoxious  to  people  just 
now.  But  in  addition  to  this  there  is  preva- 
lent a  feeling  that  many  patented  articles 
have,  as  a  rule,  little  merit  and  are  often 
exploited  under  exaggerated  claims  of 
value. 

Patents  and  Monopolies 

While  the  courts  have  quite  uniformly 
held  that  a  patent  does  not  create  a  mo- 
nopoly in  the  true  and  legal  meaning  of  the 
word  it  does  confer  upon  the  patentee  that 
kind  of  a  monopoly  inherent  in  the  owner- 
ship of  private  property.  An  invention  pro- 
tected by  a  patent  is  as  much  the  private 
property  of  the  patentee  as  his  real  estate 
or  his  chattels.  Neither  his  neighbors  nor 
the  public  may  deprive  him  of  such  prop- 
erty, nor  can  State  or  municipal  govern- 
ments (herein,  for  brevity,  called  the 
State)  appropriate  or  use  the  patented  in- 
vention without  his  consent  or  by  due  proc- 
ess of  law.  But  while  a  patent  does  not 
itself  constitute  a  legal  monopoly,  it  may 
be,  and  often  is,  especially  in  connection 
with  public  work,  employed  by  its  owner 
or  his  agents  (who  will,  in  this  article,  be 
referred  to  as  the  patentee),  to  create  or 
enforce  a  true  monopoly  by  extending  the 
protection  it  offers  to  materials  and  meth- 
ods not  covered  by  it,  and  in  this  way  to 
exacting  excessive  prices  and  profits.  The 
practices  resorted  to  for  this  purpose  are 
too  well  known  to  need  description  here. 

In  ordinary  commercial  business  preju- 
dice against  patented  articles  does  not  exist 
to  the  same  extent.  The  public  daily  buys 
thousands  of  patented  articles,  presumably 
for  the  simple  reason  that  they  are  better 
or  cheaper  than  the  unpatented  articles 
available.  At  first  thought  there  would 
seem  to  be  no  sound  reason  why  public 
officials  should  not  follow  the  same  simple 
rule  with  equally  satisfactory  results.  If 
a  patented  road  or  pavement  offers  better 
value  for  the  same  cost,  or  equal  value  for 
a  lower  cost  than  others  available,  it  would 
seem  not  only  proper  but  the  clear  duty  of 
State  and  municipal  officials  to  secure  the 
benefits  offered  thereby,  provided  that  these 
benefits  are  not  offset  by  possible  difficul- 
ties and  complications  connected  with  its 
use.  Unfortunately,  such  difficulties  and 
complications  are  frequently  encountered 
under  the  methods  of  procedure  now  com- 
mon. 

In  so  far  as  the  prejudice  against  pat- 
ents and  patented  articles   is   based   upon 


their  frequent  lack  of  utility,  or  upon  ques- 
tionable methods  of  promotion,  including 
fraudulent  or  exaggerated  representations, 
It  IS  not  without  substantial  justification. 
Ihe  facts  are  too  well  known  to  need  re- 
counting. Experience  has  taught  most  of 
us  that  only  a  very  small  percentage  of  the 
patents  brought  to  our  attention  are  of  any 
practical  utility,  and  that  even  where  they 
possess  merit  not  a  few  of  them  are  pro- 
moted and  sold  under  exaggerated  claims 
or  by  methods  that  are  at  least  question- 
able. 

The  lesson  that  such  experience  clearly 
teaches  is  that  no  patented  articles,  devices 
or  processes  relating  to  roads  and  pave- 
ments should  be  adopted  or  used,  except  on 
a  very  small  scale  for  experimental  pur- 
poses, until  their  utility  and  economy  has 
been  well  established  by  experience  under 
conditions  similar  to  those  to  be  met  in 
each  individual  case.  Many  careful  and 
prudent  officials  have  learned  this  lesson, 
and  their  disinclination  to  take  up  newly 
patented  schemes  is  the  result  of  wise  con- 
servatism rather  than  of  prejudice. 

The  Case  of  the  New  York  State 
Highways 

As  a  text  for  the  discussion  of  the  prac- 
tical side  of  the  subject,  we  may  consider 
the  action  of  the  State  of  New  York  in  at- 
tempting to  regulate  the  adoption  and  use 
upon  the  State  highways  of  patented  arti- 
cles and  processes.  In  framing  the  present 
Highway  Law  of  the  State  the  Legislature 
obviously  sought  to  apply  competition  to 
the  solution  of  the  troublesome  question  of 
patents.    The  law  provides  that: 

"In  the  construction,  maintenance  and 
repair  of  State  or  county  highways  no  pat- 
ented material  or  article  or  any  other  ma- 
terial or  article  shall  be  specified,  con- 
tracted for  or  purchased  except  under  such 
circumstances  that  there  can  be  fair  and 
reasonable  opportunity  for  competition,  the 
conditions  to  secure  which  shall  be  pre- 
scribed by  the  Commissioner  of  High- 
ways." 

It  will  be  observed  that,  contrary  to  a 
common  impression,  this  law  does  not  pro- 
hibit the  use  of  patented  articles  or  proc- 
esses. On  the  contrary,  it  places  them  upon 
an  equal  footing  with  unpatented  articles, 
the  condition  for  each  being  that  there  shall 
be  opportunity  for  free  and  reasonable 
competition.  The  law  thus  skillfully  avoids 
the  appearance  of  discrimination  against 
one  class  of  property;  but  it  shifts  the 
whole  responsibility  for  carrying  out  its  ob- 
vious purpose  upon  the  Commissioner  of 
Highways. 

That  official,  in  an  attempt  to  comply 
with  the  law  in  the  case  of  one  patented 
pavement,  issued  the  following  order: 

"Upon  the  Commissioner  of  Highways 
determining  that,  any  pavement  in  any  city 
or  village  on  any  county  or  State  highway 
in  the  State  of  New  York  shall  be  con- 
structed of  pavement,  the  owners 

of  said  patent,  within  five  days  thereafter, 
shall  file  with  the  State  Highway  Depart- 
ment at  their  office  in  the  city  of  Albany, 


New  York,  a  price  at  which  they  will  de- 
liver said  material  to  contractors  in  con- 
nection with  said  work  to  be  constructed  or 
improved,  said  price  to  be  available  for  any 
contractor  desiring  to  bid  upon  said  work 
and  the  provisions  of  the  offer  of  said  com- 
pany to  be  approved  by  the  State  Depart- 
ment of  Highways." 

A  similar  provision  had  been  inserted 
earlier  in  the  specifications  of  a  number  of 
cities  where  it  had  been  desired  to  admit 
the  use  of  patented  pavements,  materials 
or  devices,  and  the  commissioner  evidently 
followed  the  precedents  thus  set,  adding 
thereto  the  provision,  not  found  in  most 
city  specifications,  that  the  terms  offered 
by  the  patentee  must  be  approved  by  the 
State  Department  of  Highways.  But  even 
with  this  prudent  addition  the  scheme,  u 
a  whole,  is  very  inadequate,  and  unleM 
supplemented  by  a  number  of  other  pro- 
visions, apparently  not  contemplated,  leaves 
the  door  wide  open  for  troublesome  difB- 
culties  and  complications. 

There  is  no  provision  for,  and  apparently 
it  is  not  intended  that  the  patentee  shall 
become  a  legal  party  to,  any  contract  en- 
tered into  for  work,  or  that  he  shall  sub- 
scribe to  or  be  required  to  comply  with  the 
specifications.  He  will  be  under  no  con- 
tract or  bond  to  do  so.  On  the  other  hand 
the  contractor  himself  could  not  fairly, 
even  if  he  could  legally,  be  held  responsible 
for  the  quality  of  a  material  thus  desig- 
nated and  tacitly  accepted  by  the  State  and 
supplied  by  parties  over  whom  he  presum- 
ably would  have  no  control,  since,  in  theory 
at  least,  he  must  be  supposed  to  have  no 
contractual  relation  to  the  patentee. 

Opportunity  for  Favored  Contractor 

The   requirement   that   the   terms   sub- 
mitted by  the  patentee  shall  be  approved 
by   the  highway   department   implies   that 
that  department  shall   be  competent  and 
able  to  estimate  correctly  in  each  case  the 
actual  cost  of  the  patented  work,  and  to  de- 
termine a  fair  and  reasonable  royalty  for 
the  compensation  of  the  patentee.    Other- 
wise the  terms  named  by  the  patentee  and 
approved  by  the  department  might  be  ex- 
cessive and  monopolistic  and  the  object  of 
the  law  defeated.    For  the  patentee  might 
be  able  to  name  to  a  favored  contractor 
such  more  liberal  terms  as  would  enable 
him  to  underbid  all  "outside"  competitors 
and,  while  naming  excessive  prices,  still  be 
safely    the    lowest   bidder.      It    has    been 
openly  charged  in  one  State  that  certain 
favored  contractors,  through  such  collusive 
methods  with  a  patentee,  have  been  able  to 
monopolize  large  contracts   at   exorbitant 
prices,  to  the  serious  loss  of  the  State.    In 
another  case,  where  all  the  facts  were  ob- 
tained and  verified,  the  owner  of  a  patented 
pavement  submitted  to  the  municipal  au- 
thorities an  excessive  price  at  which  the 
patented  surface  of  the  pavement  would  be 
supplied   to  all   bidders,   but   he  privately 
made  a  much  lower  price  to  one  favored 
contractor,  who  was  thus  able  to  secure  the 
contract,    though    his    unit   prices    for   all 
items  other  than  the  patented  surface  were 
much  higher  than  any  of  his  competitors. 
Had  the  "outside"  contractors  been  given 
the  same  prices  on  the  patented  surface  as 
the  favored  one  the  city  might  have  saved 
many  thousands  of  dollars,  for  the  contract 
was  a  very  large  one. 

Terms  of  Proposed  Contract 

To  make  the  plan  adopted  by  the  State 
Commissioner  of  Highways  effective  and 
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to  Mftviuud  the  interesU  both  of  the  SUte 
•ad  tlM  contractor,  a  comprehensive  formal 
agnement  or  contract  with  the  patentee 
wmld  be  neccuary  in  the  case  of  each  in- 
dtridiuJ  road  contract,  since  var>ing  con- 
diti«ni  of  location,  cost  of  deliverj-,  etc.. 
wmld  affect  the  fair  compensation  to  the 
pataatae  a>  well  as  to  the  contractor.  Such 
a  eoatract  with  the  patentee  should  em- 


A.  The  contractual  provisions  and  speci- 
flcatioos  of  the  primarj-  contract  in  so  far 
ax  they  relate  to  the  patented  part  of  the 
work.  Otherwise  the  patentee  might  sup- 
ply inferior  material  or  work  not  in  accord- 
aaee  with  the  specifications,  in  which  event 
the  State  woaM  apparently  have  no  re- 
coona  upon  him.  and  the  contractor  could 
BOt  Justly  be  held  responsible. 

B.  A  provision  that  the  patentee  shall  not 
qaote  to  any  prospective  bidder  prices  lower 
than  those  publicly  announced,  and  that  he 
th«»  not  accept  from  any  contractor  to 
whoa  tbe  work  may  be  awarded  any  lower 
rat*  of  compensation,  either  directly  or  in- 
directly. 

C.  The  time,  place,  manner  and  con- 
ditions of  deliveries  of  material  by  the  pat- 
entee to  the  contractor  should  be  provided 
for  and  clearly  defined. 

D.  A  provision  for  the  adjustment  of  any 
dtfftraoccs  or  disputes  that  may  arise  be- 
twaM  the  contractor  and  the  patentee,  in 
to  far,  at  least,  as  they  may  affect  the  in- 
terests of  the  SUte. 

E.  A  provision  that  the  patentee  shall 
•apply  the  materials  that  may  be  required 
for  the  mtaintenanee  of  the  road  for  a  stated 
period  of  years  at  a  stipulated  price,  and 
wbeaeiu'  required. 

F.  Performance  with  the  terms  of  the 
i^asment  to  be  secured  by  a  sufficient  bond 
ia  tlM  asoal  form. 

Other  provisions  might  be  necessary  to 
BMCt  special  conditions,  but  even  with  an 
ade<|aate  contract  between  the  State  and 
the  patentee  the  plan  might  not  work  out 
aatiafaetorily.  Among  the  three  parties  in 
fartaraat  there  would  be  opportunities  for 
dfrided  aathority  and  troublesome  compli- 
fttiifw  that  might  re.iult  in  serious  delays 
to  the  work,  if  not  in  litigation,  to  the  seri- 
oos  detriment  of  the  interests  of  the  State. 

State  SHOtnj>  Pay  Royalty 

These  considerations  lead  to  the  ques- 
tion :    Cannot  a  better  scheme  be  devised 
for  recnlating  the  use  of  patents  in  street 
ranent  work  and  controlling  the  re- 
betwaeu  the  State,  the  contractor 
aad  the  patentee?    The  writer  believes  it  to 
be  not  only  possible  but  comparatively  sim- 
ple aad  feasible.    The  plan  suggested  is  not 
BOW,  bat  seems  not  to  have  been  applied 
harttofore   to   road   and   pavement   work. 
Briefly,  it  is  that  the  State  shall  agree  with 
tbe  patentee  to  pay  him  a  stated  royalty  per 
■ait  of  the  work  in  which  the  patent  is 
■aad,  throughout  the  whole  State  or  mu- 
nieipality,  for  a  period  of  years.     Under 
such  an  agreement,  wherever  the  State  con- 
it  adrisabie  to  utilize  patented  ele- 
in  the  proposed  work,  the  character, 
quality,  and  name  of  the  materials  to  be 
used  and  the  method  of  their  fabrication 
would  be  folly  set  out  in  the  specifications. 
Bidders  would  be  notified  that  the  State 
would  assume  and  pay  any  royalties  that 
might  become  doe  upon  the  patented  work 
specified,    or,    if   legal    requirements    pre- 
vntcd  tills,  a  stated  royalty  per  unit  of 
work  most  be  included  in  their  proposal. 
But  whatever  the  exact  procedure,  the  roy- 


alties should  be  paid  to  the  patentee  by  the 
State  and,  if  necessary,  charged  against  the 
contractor's  account  upon  the  final  estimate. 
A  prime  object  of  the  plan  is  to  prevent 
direct  dealings,  with  the  possibility  of  col- 
lusive or  corrupt  arrangements,  between 
contractor  and  patentee. 

Advantages  of  Plan 
The  advantages  of  the  general  plan  here 
outlined  may  be  briefly  stated: 

1.  It  would  insure  the  fair  and  reason- 
able opportunity  for  competition  stipulated 
in  the  New  York  law,  which  is  the  real  end 
sought  after  in  all  like  attempted  legisla- 
tive or  contractual  action. 

2.  It  would  prevent,  by  removing  the  mo- 
tive for,  collusion  and  monopolistic  agree- 
ments between  contractor  and  patentee, 
which  is  the  most  frequent  source  of 
crooked  and  questionable  practices  in  the 
use  of  patented  roads  and  pavements. 

3.  It  would  prevent  divided  or  uncertain 
responsibility.  It  would  concentrate  the 
whole  responsibility  for  the  character  and 
quality  of  the  work  upon  one  party — the 
contractor. 

4.  It  would  permit  the  patentee,  if  he  so 
desired,  to  bid  upon  the  work  upon  exactly 
the  same  footing  as  other  contractors.  It 
is  often  the  case  that  the  patentee,  being 
the  one  most  interested  in  the  success  of 
his  patent,  and  therefore  anxious  that  the 
work  shall  be  done  in  the  best  manner,  pre- 
fers to  do  the  whole  work  himself.  For  the 
same  reason  it  is  advantageous  to  the  State 
that  he  should  be  permitted  to  do  so.  But 
he  would  not  be  able  by  reason  of  his  pat- 
ent on  one  or  two  items,  to  exact  excessive 
prices  on  the  unpatented  parts  of  the  work. 

5.  It  would  be  fair  and  just  to  the  pat- 
entee. He  is  entitled  to  a  reasonable  and 
even  liberal  compensation  for  the  benefit 
that  his  patent  may  bring  to  the  public, 
but  he  is  not  entitled  to  use  his  patent  as 
a  club  to  exact  excessive  profit  on  parts  of 
the  work  not  covered  by  or  relating  to  his 
patent.  The  question  of  the  rate  or  amount 
of  the  royalty  to  be  paid  to  him  would  be  a 
matter  of  mutual  agreement  between  him- 
self and  the  State,  either  party  being  free 
to  accept  or  reject  the  offers  of  the  other. 
This  is  said  upon  the  assumption  that  a 
patent  is  not  quasi-public  property.  If  the 
courts  should  hold  otherwise  the  .State 
might,  by  appraisal  of  value  and  legal  proc- 
ess, regulate  the  rate  of  compensation. 

6.  It  would  relieve  the  State  and  munici- 
pal officials  of  possible  trouble  and  compli- 
cations arising  out  of  questions  or  differ- 
ences between  the  contractor  and  the  pat- 
entee. The  arrangement,  applying  as  it 
would  to  the  whole  State  for  a  definite 
period  of  time,  would  simplify  and  stand- 
ardize procedure  with  reference  to  the  pat- 
ent involved.  Contracts  under  it  would  be 
open,  daylight  transactions,  and  it  would 
thus  tend  to  remove  any  ground  or  pretext 
for  charges  of  complicity  or  duplicity  on 
the  part  of  the  officials. 

7.  The  great  majority  of  the  patents  re- 
lating to  roads  and  pavements,  that  are,  or 
are  likely  to  be,  useful,  relate  to  or  cover 
processes  or  special  combinations  of  ma- 
terials, but  not  the  materials  themselves, 
which  are  usually  procurable  in  the  open 
market.  With  the  right  to  use  the  patent 
as  here  proposed  the  contractor  could  buy 
the  materials  and  combine  and  manipulate 
them  as  the  specifications  require  and  thus 
be  able  to  do  all  the  work  himself,  wholly 
independent  of  the  patentee,  though,  if  he 
found  it  to  his  interest  to  do  so,  he  would 


be  free  to  employ  the  patentee  to  do  any 
part  of  it,  but  the  responsibility  to  the 
State  for  the  character  and  quality  of  the 
completed  work  would  remain  wholly  upon 
the  contractor. 

These  advantages  would  seem  to  com- 
mend this  general  plan  to  all  State  and  mu- 
nicipal officials.  The  only  objection  that 
can  be  urged  against  it  is  that  existing 
laws  and  ordinances  may  not  authorize  or 
permit  the  necessary  procedure.  If  so,  they 
should  be  suitably  amended.  Since  the  plan 
would  be  clearly  in  the  interest  of  the  State 
it  should  not  be  difficult  to  secure  such 
amendments  as  might  be  found  necessary. 


Proposes  Definition  of  the  Word 
"Vitrified"  -: 

DEAN  Edward  Orton,  Jr.,  of  the  college 
of  engineering  of  Ohio  State  Univer- 
sity, in  a  paper  entitled  "The  Legal  Inter- 
pretation of  the  Word  'Vitrified'  as  Applied 
to  Ceramic  Products,"  presented  at  the  an- 
nual meeting  of  the  American  Society  for 
Testing  Materials  on  June  25,  proposed  the 
following  definition: 

"Where  the  word  'vitrified'  is  used  in  a 
contract  or  agreement  in  describing  the 
properties  of  a  clay  product,  and  is  not  fur- 
ther defined  in  the  contract,  it  shall  mean 
that  the  product  shall  have  attained  in  the 
firing  process  such  a  degree  of  compactness 
that  its  mean  absorption  does  not  exceed  3 
per  cent  of  its  own  initial  weight  of  pure 
water,  when  subjected  to  complete  immer- 
sion in  cold  water  for  48  hr.,  or  boiling 
water  for  3  hr.  Not  less  than  three  tests 
shall  be  made  in  determining  the  mean  ab- 
sorption, and  no  single  test  may  exceed  the 
mean  by  more  than  0.5  per  cent.  Neither 
the  possession  of  the  visual  properties  or 
appearance  of  a  glass,  nor  any  definite  de- 
gree of  physical  strength,  hardness,  color, 
or  specific  gravity  shall  be  implied  as  an 
attribute  of  vitrification." 

This  definition  was  referred  to  the  com- 
mittees on  clay  products  for  conference  and 
recommendation,  with  especial  reference  to 
its  use  in  all  specifications  which  contain 
no  definition  of  the  term. 

In  justification  of  this  definition,  Dean 
Orton  stated  that  color,  texture,  hardness, 
strength  and  specific  gravity  are  all  affected 
in  the  heat  treatment  of  clay,  and  that  all 
may  to  some  extent  act  as  rough  gages  or 
modes  of  measuring  the  progress  of  vitrifi- 
cation. Color  goes  through  a  progressive 
series  of  changes,  the  texture  becomes  finer 
and  closer,  the  hardness,  the  strength  and 
the  specific  gravity  all  increase,  but  exact 
measures  of  color,  texture,  hardness,  strength 
or  specific  gravity  are  all  impossible  or 
costly,  and  cannot  be  correlated  exactly  with 
the  progress  of  vitrification.  On  the  other 
hand  it  appears  that  compactness  is  the  one 
property  which  most  clearly  typifies  the 
vitrification  process,  and  that  the  absorp- 
tion test  makes  an  excellent  and  easily  ap- 
plied method  of  determining  it.  The  abso- 
lute degree  of  compactness  of  a  product  is 
indicated  by  a  single  test.  By  a  series  of 
determinations  made  upon  test  pieces  drawn 
at  different  temperatures,  the  progress  of 
the  vitrification  process  in  a  burn  can  be 
studied  equally  well  by  this  simple  method. 


Railroad  Wages  constituted  45.07  per 
cent  of  gross  earnings  in  1914,  as  compared 
with  40.33  per  cent  in  1905,  according  to 
figures  recently  compiled  by  the  Bureau  of 
Railway  Economics. 
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Severe  Tests  Show  Chicago  Municipal  Pier 
Sound  in  Construction 

Attacks  on  Structural  Details  Refuted  by  Committee  of  Consult- 
mg  Engmeers  and  by  Loading  in  Excess  of  Usual  Requirements 

GROWING  out  of  controversies  between 
the  building  commissioner  of  Chicago 
and  the  Harbor  and  Subway  Commission 
were  charges  that  the  concrete  floors  in  the 
city  pier  would  hold  up  their  own  weight 
only,  that  is,  if  figured  strictly  according  to 
the  provisions  of  the  building  code.  Several 
other  charges  of  violations  were  made  by 
the  building  department  officials,  the  most 
serious  being  with  reference  to  pile  cut-offs 
above  city  datum.  The  more  serious  charges 
of  instability  of  the  structures,  which  were 
described  in  the  Engineering  Record  of 
June  19,  page  778,  have  been  looked  into  by 
boards   of   reputable  consulting   engineers, 
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were  also  taken  after  the  full  live 

arn-:i3''i  ^'«  ""'^  ^^"«^«  '^^^  ^ad  been 
carried  by  the  floor  panels  for  24  hr.    The 


Settlement  in  Inches  Afteh  Load  Had  Been  Ap- 
plied FOR  24  Hours 
Column  r  «  J 

Load  on 

\    0.050 

?    0.070 

q    0.110 

,o    •    ■. O.ll.'i 

{i    0.055 

" 0.030 


Load  off 
0.015 
0.035 
0.085 
0.055 
0.015 
0.010 


setlements  after  24  hr.  under  load  are  for 
columns,  as  shown  in  the  above  table. 
The  net  deflection  of  girder  2  was  0.030 


CEMENT  PILED  TWENTY  SACKS  HIGH  OVER  PILE  PIER  PRODUCED  SETTLEMENT 

OF  0.17  INCHES  ONLY 


who  have  in  every  case  given  the  pier  a  clean 
bill  of  health.  The  latest  accusation,  that 
the  floors,  floorbeams  and  piers  would  not 
carry  designated  loads,  have  been  refuted 
by  tests  carried  out  by  Robert  W.  Hunt  & 
Company,  June  1  to  9  inclusive.  Data  on 
these  tests  are  given  because  of  the  remark- 
ably good  results  obtained. 

Floor  Load  Tests 

The  tests  were  made  for  the  purpose  of 
determining  the  amount  of  deflection  and 
settlement  which  would  occur  in  the  floor, 
girders  and  pier  foundations  under  a  live 
load  of  750  lb.  per  square  foot,  or  three 
times  the  designed  load.  The  building  or- 
dinance requires  the  equivalent  of  twice  the 
live  plus  the  dead  load  or  680  lb.  in  this 
case.  Cement  in  bags  was  uniformly  dis- 
tributed over  two  16\[,  x  20-ft.  interior  floor 
panels  located  in  the  freight  shed.  The  bags 
were  closely  piled  up  fifteen  courses  high 
for  the  floor  and  girder  tests  and  twenty 
courses  high  for  the  column  footings. 

Observations  of  deflections  were  taken 
immediately  after  each  increment  of  load 
had  been  applied  and  were  read  by  means 
of  a  level  on  scales  graduated  to  twentieths 
of  an  inch.  These  .scales  were  located  on 
each  of  the  six  columns,  and  also  on  target 
stakes  located  at  the  center  point  of  each 
Kirder  and  floor  panel,  thus  giving  a  total 
of   fifteen   observation   stations.     Observa- 


in.,  of  girder  8,  0.092  in.,  and  of  girder  14, 
0.057  in.  The  net  deflection  of  floor  5  was 
0.114  in.  and  that  of  floor  11  was  0.125  in. 
To  be  contrasted  with  these  low  figures  is 
the  allowable  deflection  of  the  girders  of 
0.300  in.,  and  of  the  floors,  0.247  in. 

In  considering  the  settlement  of  the  piers 
it  is  believed  by  the  Harbor  and  Subway 
Commission  that  it  was  due  mostly  to  end 
compression  of  the  piles. 

Pier  Test 

The  total  load  on  foundation  pier  L-12 
was  185.6  tons,  an  average  per  pile  of  46.4 
tons.  A  settlement  of  only  0.170  in.  oc- 
curred in  64  hr.  The  dead  load  was  117,500 
lb.  Cement  was  piled  around  the  column  on 
an  area  equal  to  one  floor  panel,  330  sq.  ft., 
until  1025.7  lb.  per  square  foot  had  been 
placed.  Of  the  total  amount  shown  in  the 
photograph  only  75  per  cent  was  considered 
as  carried  by  the  column  under  test. 

The  foundation  piles  under  the  head  house 
support  a  heavier  load  per  pile  (22  tons) 
than  any  others  on  the  pier.  They  have 
been  thoroughly  tested  for  several  months 
with  the  full  load  from  the  60,000-gal.  tanks 
filled  with  water.  So  far  no  settlement  at 
all  has  been  observed. 

Pile  Cut-Off  Controversy    • 

Great  stress  was  laid  by  the  building 
commissioner  on  the  fact  that  the  piles  were 


to  Be  ""'  f^^^ed  off  to  a  uniform  level  at  leaat  1  ft. 
below  Chicago  datum  after  being  driven.  A 
committee  of  three  engineers,  consigting  of 
Col.  W.  V.  Judson,  Corps  of  Engineers, 
U.  S.  A.,  C.  W.  Cartlidge  and  R.  W.  Patter- 
son, made  a  thorough  examination  after  one- 
third  of  the  piling  had  been  covered  with 
concrete.  The  committee  reported  it  did  not 
consider  it  necessary  to  recommend  any 
change  in  the  plans  in  this  respect.  The 
comment  by  the  committee  on  the  pile  cut- 
off provision  in  the  building  ordinance  is  u 
follows : 

"When  it  is  considered  that  this  ordinance 
must  provide  for  safe  construction  of  build- 
ings all  over  the  city  and  subject  to  widely 
varying  soil  conditions,  the  wisdom  of  this 
provision  is  evident,  but  it  is  not  evident 
that  it  is  necessary,  from  an  engineering 
standpoint,  to  conform  to  this  provision  if 
conditions  of  soil,  exposure,  etc.,  are  such 
that  piles  cut  off  above  the  prescribed  plans 
will  not  be  subject  to  decay  in  a  specific  case 
such  as  the  one  we  are  considering. 

"Of  course,  it  is  the  general  rule  in  such 
cases  that  timber  will  decay  unless  always 
dry,  or  always  wet,  although  protection  from 
air  currents  (or  lack  of  it)  is  an  important 
factor. 

"The  plans  for  the  municipal  pier  provide 
that  the  piles  be  cut  off  at  heights  varying 
from   9   in.   below  datum   under  the  head 
house  to  from  1  ft.  9  in.  to  5  ft.  3  in.  above 
datum  under  the  sheds  proper,  the  bottom 
of  the  concrete  footings  being  in  all  cases 
9  in.  below  the  cut-offs.     They  will  be,  in 
all  probability,  continually  moist,  and  sur- 
rounded by  moist  clay  or  sand  and  pro- 
tected by  the  inclosing  dock  walls  and  the 
reinforced-concrete    floor    from   circulation 
of  air.    The  nearness  of  the  water,  the  per- 
meability of  the  walls  retaining  the  pier, 
the  sealing  of  the  earth  fill  by  a  concrete 
floor  and  the  circumstance  that  the  fill  is 
largely  hydraulic  and  thus  may  not  be  ex- 
pected to  settle  away  from  the  pile  tops  are 
all  conditions  favorable  to  the  life  of  the 
pile  tops  when  cut  off  at  elevations  shown 
on  the  plans.     It  is  true  that  conformance 
with    the   building    ordinance   would    have 
provided     insurance    against    the    remote 
probability   of   the   decay    of   the   tops   of 
these  pilings,   but  on  the  other  hand  the 
cost  would  have  been  materially  increased 
and  the  increase  would  have  been  excessive 
as  insurance. 

"We  must  also  consider  what  would  be 
the  consequence  if  some  decay  of  the  tops 
of  these  pilings  should  take  place.  It  is  the 
committee's  opinion  that  while  this  is  pos- 
sible, it  is  a  remote  contingency,  but  if  it 
should  occur  the  damage  would  be  slight 
and  not  such  as  to  endanger  either  the 
structure  as  a  whole  or  the  lives  of  its  oc- 
cupants, and  would  be  easily  and  cheaply 
repaired. 

"The  harbor  commissioners  have  abund- 
ant precedent  for  their  adoption  of  this 
feature  and  have  been  more  conservative 
in  this  respect  than  the  designers  of  the 
piers  at  Portland,  Ore.,  and  Boston,  where 
the  piles  were  cut  off  19  ft.  and  9  ft.  above 
low  tide,  respectively." 


A  Striking  Comparison  for  translating 
engineering  quantities  into  terms  for  the 
layman  appears  in  the  Reclamation  Record 
with  reference  to  the  380,260  cu.  yd.  of 
masonry  placed  in  the  Elephant  Butte  dam 
for  the  year  ended  Feb.  28.  This  amount 
would  have  covered  a  300  x  600-ft.  city 
block  57  ft.  deep,  or  to  the  height  of  a  five- 
story  building.  '"•  -'*''-^  •- 
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Typical    and    Special    Construction    Used    on 
Queens  Extension  to  New  York  Elevated 

for  Adoption  of  Open-Deck  Floor,  and  for  Column  Spacings — 
Detafls  at    Three-Level    Crossing    of    Long    Island    Railroad 
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Special 


THE  NEW  Queens  extension  of  the  New 
York  Elevated  Railway,  a  part  of  the 
dual-system  of  rapid  transit  over  which 
there  was  so  much  dissension  in  1910  and 
1911,  contains  several  unusual  features  of 
■kfated  ooostruction,  and  is  now  rapidly 
Beariny  eoaqdetion.  Elevated  trains  oper- 
ated by  the  Interborough  Rapid  Transit 
Company  on  the  Second  Avenue  line  will 
the  Queensboro  Bridge  over  the 
River.  Trains  on  the  Steinway  Tun- 
dosfotRoU 


eluding:  heavy  cantilever  cross  girders, 
adopted  in  Roosevelt  Avenue  for  the  three- 
level  crossing  at  Woodside  station. 

Open  Floor  and  Deck  Girders 

Although  solid-floor  construction  on  these 
elevated  lines  was  preferred,  because  of  the 
decrease  in  maintenance  cost  and  in  the 
amount  of  noise  from  passing  trains,  it  was 
estimated  that  such  construction  would  cost 
$200  per  linear  foot  and  open   floor  only 
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nel  line  connecting  with  the  present  subway 
in  Forty-second  Street  and  the  New  York 
Municipal  trains  from  the  new  Broadway 
■obway  will  run  through  the  Steinway  Tun- 
nel under  the  East  River.  This  tunnel, 
which  was  completed  in  1907,  has  just  been 
opened  for  traffic.  The  connections  be- 
tween bridge  and  tunnel  and  the  new 
Qnirnni  Plaza  express  station  at  the  eastern 
end  of  the  Queensboro  Bridge  are  now 
under  construction.  Beyond  this  station 
the  linee  branch  in  the  form  of  a  Y,  one 
three-track  line  turning  north  to  Astoria 
and  the  other  continuing  eastward  over  the 
Peonsylvania  Railroad  yards,  along  the 
new  Qoeens  Boulevard,  and  curving  to  the 
nocthweat  to  Woodside  and  Corona,  the 
preeent  terminal 

Difficult  problems  were  encountered  at 
the  Queens  Plaza  express  station,  where 
OMMjr  traeka  with  varying  grades  and 
corvee  had  to  be  provided,  and  also  at  the 
Woodside  Station,  where  the  elevated  line 
tiOMti  the  Long  Island  Railroad,  which  it- 
Mlf  is  there  carried  over  Roosevelt  Avenue 
aa  an  overhead  crossing.  Unusual  con- 
■traetion  is  need  along  the  Queens  Boule- 
vard, where  for  architectural  appearance  a 
reinforced-concrete  arch  structure  on  col- 
umns, and  concrete-covered  steel  frame  sta- 
tions, were  adopted.  The  features  to  be 
here  described  include  general  details  of 
typical  ateel  construction,  with  reasons  for 
the  adoption  of  the  principal  sections  and 
diBMuicna,  the  typical  form  of  expansion 
joints  need,  and  the  special  construction,  in- 
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NEW  ELEVATED  CONSTRUCTION — COLUMNS 
IN  STREET 

$125,  the  $75  difference  per  foot  amounting 
to  about  $16,000,000  for  the  106  miles  pro- 
posed for  the  outlying  feeder  lines.  The 
open-floor  type  was  therefore  adopted,  as 
the  available  funds  were  limited. 

A  study  was  made  to  determine  the  most 
economical  length  of  track  stringers  and 
resulting  spacing  of  columns,  with  the  re- 
sult that  50-ft.  spacing  showed  the  lowest 
cost  per  linear  foot — about  $59.50  for  the 
case  of  columns  spaced  47  ft.  4  in.  apart 
under  6-ft.  cross  girders,  and  $52.50  when 
the  columns  were  spaced  26  ft.  trans- 
versely. The  50-ft.  spacing  was  therefore 
adopted,  although  at  street  intersections  60 
ft.  or  more  often  had  to  be  used,  and  the 
odd  lengths  of  blocks  caused  unavoidable 
variations. 

Assumed  Loads  and  Impact 

The  dead  load  of  track,  etc.,  is  assumed 
at  400  lb.  per  linear  foot  in  addition  to  the 
steel  itself.  The  specified  live  load  for  one 
track  is  shown  in  the  accompanying  dia- 
gram.    Wind  pressure  at  30  lb.  per  square 
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LIVE   loading   used   IN   DESIGN 

foot  from  the  top  of  the  train  to  the  bot- 
tom of  the  structure,  centrifugal  force  on 
curves  and  traction  force  at  10  per  cent 
of  the  live  load,  assuming  for  a  three-track 
line  that  only  two  tracks  will  be  subject  to 
tractive  force  at  the  same  time  in  the  same 
direction,  have  all  been  provided  for. 

The    impact,    in    per   cent,    is    given   by 
the  formula 


/  =  125  —  V  2000  L  —  LV8 

in  which  L  is  the  length  in  feet  of  loaded 
track  which  produces  maximum  stress. 
For  50-ft.  stringers  /  =  86  per  cent;  for 
cross  girders  in  which  maximum  stress  is 
produced  with  one  track  loaded,  L  =  100 
and  /  =  70  per  cent,  while  if  three  tracks 
are  loaded  L  =  300  and  /  =  36  per  cent. 

The  typical  construction  between  the  sta- 
tions consists  of  six  track  stringers  of  the 
solid-web  girder  type  framing  into  cross 
girders  supported  by  two  columns,  the 
stringers  being  spaced  5  ft.  apart  so  that 
the  crossties  resting  on  them  are  not  sub- 
jected to  bending  stress. 

Transverse  Spacing  of  Columns 

The  transverse  spacing  of  the  columns 
was  fixed  at  26  ft.  for  columns  located  in 
the  street.  This  is  the  minimum  allow- 
able for  two  lines  of  trolley  tracks  below 
the  elevated  structure,  assuming  tracks  on 
10-ft.  centers,  and  7  ft.  4  in.  clearance  to 
steel.  With  13-ft.  spacing  of  tracks  on  the 
elevated  the  center  of  columns  is  below  the 
center  of  outside  tracks.  The  cross  girders 
therefore  cantilever  about  3  ft.  at  each  end, 
and  are  curved  and  connected  to  the  sup- 
porting columns  as  indicated  by  the  ac- 
companying typical  detail  drawing.  All 
columns  in  100-ft.  streets,  which  have  60-ft. 
roadways,  are  spaced  26  ft.  apart. 

For  80-ft.  streets  the  roadway  is  44  ft. 
wide  and  there  is  not  enough  space  between 
columns  and  curb  for  the  16  ft.  required 
to  allow  two  vehicles  to  pass.  Therefore 
the  columns  are  placed  on  the  sidewalk, 
1  ft.  8  in.  from  the  curb,  this  distance  being 
sufficient  to  allow  for  the  protection  of  their 
bases  from  passing  traffic,  and  making  their 
spacing  47  ft.  4  in. 

Economic  Stringer  Design 

The  economic  depth  of  the  50-ft.  string- 
ers was   found  to  be   5   ft.,   and  this   was 


special  construction  used  at  woodside  elevated  station 

view  taken  from  grade  of  Long  Island  Hix-traek  crossing  over  Roosevelt  Avenue. 
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HEAVY  DOUBLE-WEB  CROSS  GIRDER 

Carries   upper   columns   and   mezzanine   floorbeams 

above     Long     Island     platform     below,     Woodside 

Station. 

adopted  for  all  spans  except  those  of  70  ft. 
or  more.  To  avoid  cover  plates  and  thick- 
nesses of  flange  angles  exceeding  %  in., 
which  would  require  the  holes  to  be  drilled 
from  the  solid,  the  longer  girders  were 
made  6  ft.  or  6^/2  ft.  deep. 

To  prevent  excessive  deflection  for  all 
cases  in  which  the  length  exceeded  twelve 
times  the  depth,  the  usual  allowable  stress 
of  20,000  lb.  per  square  inch  was  reduced 
by  multiplying  by  the  ratio  of  depth  in 
inches  to  length  in  feet.  The  relatively 
high  unit  stress  of  20,000  allowed  for  direct 
tension  and  bending  fiber  stress  is  justi- 
fied by  the  high  impact  stresses  used. 

Expansion  Joints 

At  the  stations  a  through-girder  type  of 
construction  was  used  to  lower  the  track 
level  over  the  mezzanine  entrances  and  re- 
duce the  climb  from  street  to  platforms  to 
a  minimum.  Near  Woodside  Station  a 
typical  viaduct  tower  construction  has  been 
used,  with  bracing  in  every  other  bay  down 
to  the  14-ft.  clearance  line  above  the  street 
for  all  columns  over  30  ft.  long.  Expan- 
sion joints  in  the  stringers  were  provided 
at  every  other  bent,  provision  being  made 
for  lV2-in.  contraction  or  expansion  from 
the  normal.  The  typical  expansion  joint,  as 
shown  in  the  accompanying  detail,  consists 
of  a  4-in.  half-round  pin  bearing  on  pin 
plates  on  the  stringer  and  sliding  on  a  seat 
of  angles  and  plates  on  the  cross  girder. 
Small  guide  angles  hold  the  pin  in  place  and 
keep  the  stringer  in  line.  The  absence  of 
all  seat  angles  for  the  erection  of  string- 
ers, and  the  riveting  of  the  end  connection 
angles  direct  to  the  cross-girder  web  with- 
out fillers,  are  unique  features  which  it  is 
asserted  made  a  saving  of  about  $1  per 
linear  foot  of  the  structure. 

The  top  flanges  of  the  stringers  are 
braced  by  the  usual  type  of  stringer 
bracing,  which  is  provided  in  all  spans  for 
the  two  outside  tracks.  Similar  bracing  is 
provided  between  the  inside  track  stringers 
only    in    the    spans    containing    expansion 


joints,  for  the  purpose  of  transferring  the 
tractive  force  from  the  center  track  to  the 
columns  without  bending  the  cross  girder. 
Stringer  cross  frames  are  provided  at  in- 
tervals varying  from  121/2  to  20  ft.  For 
the  case  where  long  cross  girders  are  used 
with  columns  placed  at  the  curb,  the  out- 
side stringers  at  a  cross  frame  are  con- 
nected by  deep  struts  to  the  columns. 

Column  Design 

In  designing  the  main  column  sections 
direct  stress  and  bending  stress  due  to  both 
wind  and  tractive  forces  had  to  be  consid- 
ered. The  formula  used  for  direct  stress 
alone  was 

.     /  =  20,000/(1 -fr/SOOO/) 

with  a  maximum  of  14,000.  When  direct 
stress  and  bending  stress  in  one  direction 
only  were  combined,  20,000  was  allowed  in 
the  extreme  fiber.  When  bending  in  both 
directions  was  used  in  the  combination,  the 
allowable  stress  in  the  extreme  fiber  was  in- 
creased to  25,000.  The  latter  value  was 
justified  on  the  ground  of  the  infrequency 
in  the  occurrence  of  such  maximum  con- 
ditions. 

The  most  effective  type  of  section  for 
columns  subjected  to  bending  stresses  in 
both  directions  is  the  two-channel  and 
I-beam  type,  when  all  sections  of  the  box 
type  are  ruled  out  because  of  not  permit- 
ting inspection  and  painting.  This  type 
was  adopted,  using  15-in.  channels,  15-in. 
I-beams  and  15-in.  cover  plates  on  the  chan- 
nels where  necessary.  Some  diflSculty  has 
developed  from  the  distortion  of  the 
I-beams,  which  come  from  the  rolling  mill 
slightly  warped,  the  two  flanges  not  being 
exactly  parallel.  A  built  I-section  has  been 
proposed  to  replace  the  rolled  I-beam  for 


future  designs,  although  it  is  IcM  econom- 
ical. 

Special  Constsuction  at  WooDBm 
Station 

Where  the  elevated  railway  which  is  car- 
ried along  Roosevelt  Avenue  crosses  the 
Long  Island  Railroad  at  Woodside  station, 
it  was  necessary  to  design  special  construc- 
tion to  avoid  interference  with  the  existing 
through-girder  spans  and  columns  of  the 
Long  Island  Railroad  overhead  crossing. 
This  was  accomplished  by  the  use  of  heavy 
columns  and  cross  girders,  details  of  which 
are  shown. 

This  drawing  shows  a  cross-section  at  the 
columns  which  pass  directly  through  the 
Long  Island  Railroad  station  platform. 
The  connections  between  columns  and  cross 
girders  are  seen  to  be  complicated  by  the 
type  of  column  used,  which  is  composed  of 
two  interior  channels  and  two  heavy  out- 
side built  I-sections.  The  double-web  cross 
girder,  also  seen  in  one  of  the  photo- 
graphs, straddles  these  columns  and  is 
riveted  directly  to  the  main  angles.  It  is 
high  enough  to  give  sufficient  overhead 
clearance  above  the  platform  and  yet  allow 
clearance  between  the  mezzanine  floor  and 
the  longitudinal  girders  above.  The 
through  type  of  floor  construction  at  the 
upper  level  and  platform  and  canopy  de- 
tails are  typical  of  the  elevated  stations. 
One  of  the  photographs  shows  the  Wood- 
side  station,  not  yet  completed,  and  the 
new  Long  Island  Railroad  six-track  span. 

In  order  to  reduce  the  unsupported  length 
of  the  columns,  which  pass  through  the 
Long  Island  station  platform,  a  long  four- 
angle  strut  was  used,  laced  on  four  sides 
and  connected  to  the  columns  with  heavy 
gusset  plates  as  shown.  This  strut  in- 
terfered with  the  existing  cross 
frames  below  the  beams  supporting 
the  railroad  station  platform,  shown 
by  dash  lines,  and  it  was  found  nec- 
essary to  cut  the  rivets  out  and  re- 
move the  cross  frames.  The  new  strut 
was  then  placed,  and  the  center  con- 
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DETAILS  OF  SPECIAL  CONSTRUCTION  AT  .WOODSIDE  STATION 
The  mezzanine  floorbeams  and  connectlonB  are  not  shown.     See  photograph. 
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aection  piatM  of  Uw  oM  cross  frames  were 
cut  at  tiM  comen  to  clear,  as  shown  on  the 
detail  drawing,  and  the  angles  threaded 
throoch  and  a^in  riveted  up.  The  manner 
of  eoaaccting  the  upper  built  I-section  col- 
to  the  cross  irirders  by  diaphragm 
and  angles  is  shown  in  the  sections 
••d  end  view  of  the  girder. 

The  work  on  these  cit}--built  lines  has 
onder  the  direction  of  the  engi- 
staff  of  the  New  York  Public  Serv- 
iea  Commiaaioa.  First  District.  Alfred 
Cravca  is  diief  engineer,  Sverre  Dahm  prin 
cipal  assistant  engineer,  and  A.  I.  Raisman 
senior  designing  engineer.  Maurice  E. 
Griest,  assistant  designing  engineer,  has 
had  immediate  supervision  of  the  design  of 
tiM  details  here  described.  The  steelwork 
at  Woodside  was  furnished  by  the  Ameri- 
cas Bridge  Company,  and  the  general  con- 
tiactot  was  the  E.  E.  Smith  Contracting 
Coq^any.       

What  Kansas  Roads  Cost 

GRAVEL  ROADS  in  Kansas  cost  from 
20  to  60  cents  per  square  yard,  averag- 
ing about  $2,600  per  mile  for  a  10-in.  sur- 
face 16  ft.  wide,  where  the  haul  does  not 
ewead  2  miles,  according  to  the  latest  an- 
■oal  report  of  W.  S.  Gearhart,  State  engi- 
Oiled  earth  roads  cost  from  10  to  20 
per  square  yard,  averaging  about  15 
Waterbound  macadam  roads  vary  in 
from  46  to  60  cents  per  square  yard ;  a 
waterboood  macadam  road  16  ft.  wide,  and 
with  a  surface  8  in.  thick  after  rolling,  will 
cost  approximately  $6,000  per  mile  under 
normal  conditions.  An  oiled  or  bituminous 
macadam  road  costs  from  10  to  25  cents  per 
square  yard  more  than  waterbound  macad- 
am. Concrete  paving  costs  from  $1  to 
flJO  per  square  yard.  Brick  roads  cost 
from  flJSO  to  $2.25  per  square  yard,  aver- 
aging about  $1.76  where  the  haul  is  short. 
Saad-day  roads  cost  from  $300  to  $1,500 
per  mile  for  a  12-in.  clay  surface  16  ft. 
wide,  the  average  cost  being  $800  per  mile. 


Seventy- Nine-Ton   Derrick    Car   Lowers    Itself 
50  Feet  in  Twenty-Five  Minutes 

Three  Sets  of  Falls  Hung  from  Bents  Lead  to  Hoist — Operator  Rides 
Car  and  Turns  Engine  Over  Backward  with  Frictions  ii)  During  Descent 

By  A.  S.  BEALE 
Resident  Engineer,  Lucius  Engineering  Company,  Woodside,  Long  Island 


ON  COMPLETING  the  erection  of  2 
miles  of  three-track  elevated  railroad 
from  Corona  to  Woodside,  L.  L,  a  79-ton 
derrick  car  was  situated  50  ft.  above 
ground  with  its  usefulness  in  this  position 
at  an  end.  Physical  conditions  made  im- 
practicable the  employment  of  an  inclined 


ing  between  the  express  track  and  the  west- 
bound local  track  of  the  structure,  being 
supported  in  this  position  by  twelve  8  x  16- 
in.  timbers,  six  under  each  truck.  A  tim- 
ber gallows-frame  was  then  erected  over 
each  end  of  the  car  and  guyed.  From  the 
forward  frame  one  set  of  falls  was  attached 


REAR  END  REACHED  GROUND  FIRST  AS  FRONT   FALLS   CONTAINED    MOST   PARTS 

Notice  lead  of  lines  from  rear  falls  to  front  of  car  and  back  to  hoist  through  single  blocks.      Boom  was 

unshipped  for  descent. 


plane  for  the  removal  of  the  car,  and  it  was 
therefore  lowered  vertically  by  its  own 
engine,  the  descent  occupying  25  min. 

From  its  position  on  the  middle  or  ex- 
press track  the  derrick  was  skidded  later- 
ally until  it  rested  directly  above  the  open- 


■nrre  wns  esscted  una  cab  was  slid  over  space  between  girders 


to  the  front  end  of  the  car,  using  a  sling 
about  the  car  body.  From  the  rear  frame 
two  sets  of  falls,  one  on  each  side  of  the 
car,  were  hung.  The  front  set  of  falls  con- 
tained ten  parts  of  %-in.  steel  hoisting 
rope  rove  through  two  four-sheave  blocks 
and  one  single  block.  The  rear  tackles  con- 
sisted of  eight  parts  each  of  %-in.  wire  rope 
passed  through  a  pair  of  triple  blocks  and 
a  pair  of  single  blocks,  leading  to  the  front 
of  the  car  and  thence  to  the  engine,  which 
was  a  three-drum  hoist. 

Engine  Turns  Backward  to  Lower  Car 

By  throwing  in  the  frictions  of  all  three 
drums  they  could,  of  course,  be  operated 
in  unison.  Although  he  does  not  appear  in 
the  photographs,  the  engineer  stood  at  the 
operating  levers,  directly  in  front  of  the 
boiler,  during  the  descent.  With  all  three 
frictions  in,  the  car  was  picked  up  and  the 
timbers  under  it  removed  so  that  lowering 
could  begin.  The  brakes,  which  had  been 
set  while  the  timbers  were  taken  out,  were 
then  released,  allowing  the  drums  to  pay 
out  in  unison,  lowering  the  car  and  turning 
the  engine  over  backwards.  In  this  way 
the  de.scent  could  be  checked  or  stopped  by 
opening  the  throttle  slightly.  It  will  be 
seen  from  the  views  that  during  the  descent 
the  car  left  the  horizontal.  Since  the  rear 
falls  consisted  of  eight  parts  each,  while 
the  front  set  was  made  up  of  ten  parts,  it 
is  apparent  that  the  back  end  of  the  car 
would  descend  10  ft.  while  the  front  was 
being  lowered  8  ft.  To  correct  this  con- 
dition the  derrick  car  was  halted  in  mid- 
descent,  and  the  drums  feeding  the  front 
falls  dogged  and  held  at  a  standstill  while 
the  rear  of  the  car  was  picked  up  level.  An 
equal  number  of  parts  in  all  three  sets  of 
falls  would  have  permitted  the  car  to  re- 
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main  horizontal  during  the  descent.  The 
reaving  of  the  tackle,  however,  was  regu- 
lated according  to  the  loading. 

Stresses  in  Rigging  Analysed 

Of  the  total  load  of  79  tons,  31  tons  were 
carried  by  the  front  falls.  The  rear  sets 
of  falls  carried  24  tons  each.  The  hoisting 
rope  used  had  a  working  load  of  5.8  tons. 
When  the  car  was  suspended  at  a  standstill, 
each  part  of  the  front  falls  carried  a  load 
of  3.1  tons,  and  each  part  of  the  rear  falls 
a  load  of  3  tons.  Each  part  was  then 
stressed  to  approximately  50  per  cent  of  its 
working  load.  Additional  cable  stresses 
were  introduced  during  the  descent  of  the 
car  by  jarring  due  to  the  cable  slipping  on 
itself  as  it  left  the  drum.  While  this  oc- 
curred but  twice,  it  produced  visible  drops 
each  time,  and  caused  temporary  increases 
of  stress  of  100  per  cent  from  impact. 
Also,  the  load-distribution  on  the  parts  of 
falls  in  action  is  materially  different  from 
the  load-distribution  of  the  same  at  rest. 
Tackle  at  rest  has  the  load  equally  divided 
between  each  of  the  various  parts.  The 
stresses  in  a  tackle  in  action  pass  from  a 


High     Duty    Obtained    from 
Small  Booster  Pumps 

Turbo-Centrifugal    Pumps    in    a    Large    Central 

Station  Economically  Replace  Plunger  Pumps 

in  Isolated  Station 

TWO  newly  installed  booster  pumps  in 
the  Roseland  Avenue  station,  Chicago, 
exceeded  the  required  duty  under  test  by 
8.95  and  5.97  per  cent.  The  pumps  boost 
water  to  supply  the  high  levels  in  Wash- 
ington Heights  under  a  varying  suction 
pressure  of  from  50  to  60  lb.  The  pumps 
replace  plunger  pumps  in  a  small  isolated 
station  and  do  not  require  additional  labor 
for  their  operation.  The  minimum  head 
of  62  ft.  and  the  maximum  head  of  85  ft. 
are  the  amounts  that  the  suction  head  has 
to  be  boosted,  representing  the  work  re- 
quired. The  units  are  14-in.  Worthington 
special  horizontal  turbo-centrifugal  pumps 
direct-  connected  to  115-hp.,  2750-r.p.m. 
Kerr  Economy  steam  turbines.  The  pumps 
are  of  the  single-stage,  double-suction, 
screw-impeller  type  having  volute  casing. 
The  turbines  are  of  the  multi-stage  and  im- 


valves  mentioned  which  were  manipulated 
as  necessary  to  get  the  desired  rate  of  flow 
as  indicated  by  the  pitometer. 

The  above  method  of  regulating  the  ca- 
pacity permitted  very  constant  rates  of 
flow  to  be  maintained,  and  the  temporary 
isolation  of  the  discharge  from  the  service 
lines  gave  the  desirable  freedom  from 
surges  otherwise  present. 

During  the  tests  the  Fisher  governor,  or- 
dinarily maintaining  a  constant  discharge 
pressure,  was  disconnected  as  otherwise 
constant  conditions  of  speed,  capacity,  and 
head,  could  not  have  been  maintained. 

Measuring  Quantity  Pumped 

As  the  suction  pressure  of  the  booster 
pumps  was  fixed  by  its  maintenance  in  the 
low-pre.ssure  distributing  system  of  the  city, 
and  did  not  come  within  the  range  of  50  to 
60  lb.,  no  attempt  was  made  to  keep  the 
discharge  pressure  of  the  booster  pumps 
at  200  ft.  as  specified.  The  quantity  of 
water  pumped  during  the  tests  was  meas- 
ured by  a  30-in.  Venturi  meter  which,  with 
its  mercury  manometer  and  combined  indi- 
cating, recording  and  integrating  instru- 
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maximum  in  one  part  to  a  minimum  in  an- 
other. In  the  present  case  the  load  was 
being  lowered.  Therefore,  the  standing 
part,  clamped  to  the  becket  and  farthest 
from  the  drum,  had  the  maximum  stress. 
This  condition  is  due  to  the  retarding  ef- 
fect of  friction  of  the  sheaves  in  the  blocks, 
and  to  the  work  required  in  bending  the 
steel  rope  around  the  sheaves.  The  deter- 
mination of  the  amount  of  increased  stress 
in  the  standing  part  over  that  in  the  lead- 
line was  a  matter  of  estimate,  since  up  to 
the  present  nothing  on  the  subject  has  been 
published.  For  the  conditions  of  rigging 
under  consideration  the  estimate  of  the  in- 
crease of  stress  in  the  standing  part  of  the 
forward  set  of  falls  was  placed  at  40  per 
cent  over  the  stress  in  the  same  at  rest. 
Adding,  then,  to  the  three-ton  stress  of  the 
standing  part  at  rest,  the  impact  increase 
of  100  per  cent  and  the  second  increase  of 
40  per  cent,  there  results  a  maximum  stress 
of  7.2  tons.  This  was  the  maximum  cable 
stress  in  the  rigging.  It  exceeded  the  work- 
ing stress  by  1.4  tons.  This  encroachment 
on  the  factor  of  safety,  however,  was  of 
short  duration,  and  could  hardly  have  been 
serious. 

The  gallows-frames  used  were  made  up 
of  12  X  12-in.  posts  and  legs,  with  12  x  16- 
in.  caps.  After  lowering  the  car,  the  boom 
was  lowered  from  the  same  frame  work. 

The  method  of  lowering  the  car  was  de- 
vised by  Albert  Lucius,  and  the  work  was 
done  under  the  direction  of  F.  B.  McEwen 
of  the  Lucius  Engineering  Company  of 
Pittsburgh,  erectors  for  the  general  con- 
tractors, the  E.  E.  Smith  Contracting  Com- 
pany of  New  York  City. 


pulse  type  with  parallel  steam  flow  in  the 
direction  of  the  turbine  shaft.  The  first 
stage  nozzles  discharge  steam  onto  the  buck- 
ets of  the  first  stage  wheel,  after  which  fur- 
ther expansion  takes  place  through  the  sec- 
ond stage  nozzles  and  buckets,  and  so  on 
through  the  turbine. 

The  conditions  of  the  duty  guarantee  re- 
quired the  accurate  determination  of  the 
quantity  of  water  pumped,  the  total  head, 
and  the  steam  consumption,  together  with  a 
determination  of  its  quality  and  initial  pres- 
sure. Each  pumping  unit  was  subjected  to 
a  separate  test  of  twelve  hours'  duration. 

Tests  Divided  into  Runs 

Each  test  was  divided  into  runs,  one  of 
4  hours  at  as  near  the  guaranteed  capacity 
as  possible,  and  four  other  runs  of  2  hours 
each  at  capacities  above  and  below  the  guar- 
anteed capacity,  so  selected  as  to  give  points 
on  a  characteristic  curve  distributed  over 
as  great  a  range  as  operation  conditions 
would  permit.  In  the  case  of  the  west 
pump,  two  1-hr.  runs  were  made  in  place  of 
one  2-hr.  run,  in  order  to  get  another  point 
on  the  characteristic  curve. 

From  the  characteristic  curves  and  cor- 
responding curves  of  duty,  the  capacities 
and  duties  at  the  test  head  of  85  ft.  were 
obtained.  In  order  to  vary  the  capacity 
and  maintain  the  same  constant  during 
each  run,  the  discharge  piping  system  was 
isolated  from  the  Washington  Heights  high- 
pressure  system  and  the  water  returned  to 
the  low-pressure  system  through  cross-over 
valves  controlling  the  rate  of  flow.  A  pit- 
ometer was  installed  about  1  mile  west  of 
the  station  at  a  point  convenient  to  the 


ment,  is  a  part  of  the  permanent  equipment 
of  the  pumping  station.  Since  the  amount 
of  water  discharged  from  each  pump  was 
considerably  below  the  normal  capacity  of 
the  meter  the  mercury  manometer  furnished 
with  the  meter  showed  only  about  1  in.  of 
deflection  at  rated  capacity  of  each  pump. 
In  order  to  obtain  more  legible  readings,  a 
temporary  inverted  water  manometer,  giv- 
ing 12.58  times  as  much  deflection  as  the 
mercury  manometer,  was  employed  for  de- 
termining the  rates  of  discharge  that  were 
used  in  computing  the  duty. 

Inasmuch  as  the  suction  pressure  is 
subject  to  pulsations  due  to  the  low  pres- 
sure pumps  which  would  cause  correspond- 
ing pulsations  to  be  set  up  in  both  the 
suction  and  discharge  mercury  columns  if 
connected  independently  thereby  causing 
diflficulty  in  reading,  it  was  decided  by  the 
experts  conducting  the  test  to  lead  the 
suction  and  discharge  connections  to  a  com- 
mon mercury  U-tube,  thereby  neutralizing 
the  pulsations. 

Conclusions 

The  test  of  the  west  pump,  when  pump- 
ing against  the  specified  head  of  85  ft. 
showed  an  oflScial  duty  of  73,000,000  ft.-lb. 
per  1000  lb.  of  steam  corrected  to  an  initial 
pressure  of  170  lb.  gage  and  98  per  cent 
dryness  and  a  capacity  of  5,120,000  gal. 
per  24  hours,  thereby  exceeding  the  guar- 
anteed performance  of  8.95  per  cent  in  duty 
and  2.40  per  cent  in  capacity. 

The  east  pump  under  similar  conditions 
showed  a  duty  of  71,000,000  ft.-lb.  and  a 
capacity  of  5,280,000  gal.  per  24  hours, 
thereby  exceeding  the  guaranteed  perform- 


80 


ENGINEERING     RECORD 


Vol.  72,  No.  3 


by  5.97  per  cent  in  duty  and  5.60  per 
cent  in  capacity. 

The  tests  irere  carried  out  by  W.  A. 
NaboB.  nprasenting  the  city,  by  R.  W. 
AOerton.  representing  W.  A.  Pope,  con- 
tractor, and  by  C.  J.  Bacon.  The  pumps 
were  installed  under  the  general  direction 
of  Jobn  Ericson,  city  engineer,  and  H.  S. 
Baker,  assistant  city  engineer.  Henry  W. 
Allen  is  mechanical  engineer  of  the  water 
department  in  charge  of  pumping  stations. 


British  Engineers  Advised  as 
to  Uniform  Charges 

laatitutica  of  Civil  Engineers  Formulates  General 
Ftolicy  to  Govern  Fees  for  Professional  Services 

CHARGES  for  professional  engineering 
services  in  Great  Britain,  involving  de- 
sign and  superintendence  of  construction, 
ordinarily  amount  to  5  per  cent  of  the  cost 
of  the  work,  but  the  diversity  of  conditions 
involved  in  different  undertakings  makes 
impoasible  any  rigid  standard.  Neverthe- 
less the  Institution  of  Civil  Engineers, 
through  its  council,  has  endeavored  to  put 
into  effect  a  plan  whereby  its  members  will 
adopt  a  more  or  less  uniform  policy  as  to 
charges.  To  this  end  it  has  issued  a  state- 
ment, the  substance  of  which  is  given  be- 
knr: 

In  the  case  of  undertakings  where  the 
ser\'ices  rendered  by  the  engineer  are  large 
relativeb'  to  the  extent  and  cost  of  the 
woric,  or  in  the  case  of  undertakings  in- 
volving a  considerable  amount  of  intricate 
and  detail  work,  the  commission  of  5  per 
cent  may  be  increased.  On  the  other  hand, 
in  the  case  of  exceptionally  large  under- 
takings, the  commission  may  be  reduced 
by  agreement 

The  preparation  of  bills  of  quantities, 
pajrments  to  resident  engineers  and  in- 
spectors, and  also  personal  traveling  ex- 
penses are  matters  for  arrangement,  de- 
pending upon  the  nature  of  the  work  and 
the  circumstances  under  which  it  is  carried 
out,  and  may  be  included  or  not  included 
in  the  engineer's  remuneration  according 
to  the  extent  and  difficulty  of  the  works 
and  the  amount  of  detail  work  involved  in 
the  preparation  of  the  plans,  drawings, 
specifications  and  bills  of  quantities,  and 
also  the  amount  of  superintendence  by  the 
engineer's  staff  necessitated  by  the  char- 
acter of  the  work. 

Where  the  works  are  designed  in  suffi- 
cient detail  to  enable  a  contract  for  their 


execution  to  be  made  or  to  enable  the  local 
government  board  to  hold  an  inquiry  into 
the  propriety  of  allowing  an  authority  to 
borrow  money  for  the  purposes  of  the 
works,  but  where  the  carrying  out  of  such 
works  is  deferred  indefinitely  or  abandoned, 
the  fee  for  services  up  to  this  stage  is  one- 
half  of  the  ordinary  commission. 

The  council  is  advised  that  plans  and 
specifications  prepared  by  an  engineer  be- 
long, as  chattels,  to  the  client,  after  pay- 
ment of  the  agreed  fees ;  but  the  copyright 
in  all  original  matter  contained  in  such 
plans  and  specifications  remains  vested  in 
the  engineer.  Neither  the  client  nor  any 
other  person  is  entitled  to  multiply  copies 
of  plans  and  specifications  so  far  as  the 
original  matter  therein  contained  is  con- 
cerned, and,  further,  if  such  original  mat- 
ter has  "an  artistic  character  or  design" 
the  plans  can  only  be  used  for  the  purpose 
of  the  particular  structure  for  which  they 


were  prepared  by  the  engineer,  or  for  such 
other  purpose  as  he  may  authorize.  Origi- 
nal matter  in  specifications  is  defined  by 
counsel  to  be  a  composition  or  arrangement 
of  the  author — something  which  has  grown 
up  in  his  mind,  and  would,  if  applied  to 
patent  rights,  be  called  invention. 

Charges  for  reports  on  engineering  pro- 
posals must  necessarily  be  largely  depend- 
ent upon  the  extent  of  the  inquiry  and  re- 
search upon  which  the  reports  are  based, 
and  upon  the  professional  standing  of  the 
engineer  employed,  and  cannot,  therefore, 
be  dealt  with  in  any  scale  of  fees. 

Remuneration  for  services  in  preparing 
for  and  giving  evidence  before  Parliamen- 
tary committees  or  other  tribunals  gener- 
ally consists  of  a  preliminary  fee,  and  a 
charge  per  diem  while  engaged  upon  the 
preparatory  work  and  during  the  hearing 
of  the  inquiry,  as  well  as  all  out-of-pocket 
expenses. 


Handling  Hydraulic  Fill  on   Piute  Dam 

Joseph  Jensen,  Consulting  Engineer,  Gives  Kinks  in  Trestle 
Construction  and  Unit  Costs  on  95 -Foot  Earth  Dam  in  Utah 


STEEL-LINED  hydraulic  flumes  on  steel 
trestles  and  special  tangent  construction 
on  curves  were  features  in  the  building 
of  the  hydraulic  fill  earth  dam  for  the 
Piute  irrigation  dam  on  the  Sevier  River 
near  Marysville,  Utah.  The  manner  in 
which  hydraulic  nozzles  were  used  for  ex- 
cavation and  pumps  for  removing  spoil  in 
the  core  trench  was  described  in  the  Engi- 
neering Record  of  Nov.  8,  1913,  page  522. 
A  full  report  on  the  construction  and  cost 
of  the  project  has  recently  been  made  to 
W.  D.  Beers,  State  engineer,  by  Joseph  Jen- 
son,  consulting  engineer.  From  the  report 
the  following  information  has  been  taken: 
Hydraullcklng  in  the  material  for  this 
95-ft.  earth  dam  required  four  seasons,  the 
work  being  finally  completed  in  1914.  Be- 
fore the  hydraullcklng  was  started,  the  up- 
stream toe  was  built  up  53  ft.  by  hauling 
with  wagons  and  dump  boards  in  the  usual 
manner  from  a  deposit  of  fine  material  ly- 
ing in  a  ravine  too  low  to  be  available  for 
sluicing. 

Hangers  Hold  Box  Bottoms  to  Sides 

For  hydraullcklng  a  high  trestle  was 
built  extending  from  near  the  solid  rock 
ledge  on  the  west  with  an  upgrade  of  4  per 


cent,  to  the  hill  on  the  east  side.  This  first 
trestle  was  built  midway  between  the  axis 
of  the  dam  and  the  downstream  toe,  that  is, 
100  ft.  inside  the  dam  area.  Branch  tres- 
tles were  built  laterally  from  the  main  line, 
at  first  all  extending  outward.  On  these 
trestles  was  built  a  steel-lined  sluice  box 
15  in.  wide  and  12  in.  deep  inside.  The 
steel  lining  consisted  of  a  bottom  plate 
14  in.  X.  15  in.  x  14  ft.,  the  side  plates  were 
^A  in.  X.  10  in.  x  14  ft.,  all  being  hard  steel 
containing  0.4  to  0.5  per  cent  carbon. 
Special  nails  with  conical  heads  were  used 
to  fit  the  countersunk  plate  holes.  The  box. 
Itself,  was  made  up  out  of  2  x  12-in.  plank. 
The  boxes  were  made  of  Oregon  fir  in  14-ft. 
lengths.  The  butt  joints  between  the  sec- 
tions were  lapped  by  steel  plates,  and  so 
arranged  that  each  section  could  be  handled 
as  a  unit  without  knocking  it  down.  It  was 
soon  found  that  this  scheme  of  sluice  box 
construction  was  not  entirely  satisfactory. 
In  spite  of  very  close  and  heavy  nailing,  the 
heavy,  rough  material  rolling  on  the  bottom 
of  the  sluice  boxes  would,  in  a  compara- 
tively short  time,  pound  the  bottoms  loose 
from  the  side  boards,  which  resulted  in  a 
large  percentage  of  loss  of  sluicing  water, 
and  a  more  than  proportionate  loss  of  mov- 


mrre  htdkauuc  fill-  dam  is  95  feet  high 


BOULDERS  IN   SLUICE  BANK    HINDER   WORK   OF  GIANT 
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GIANTS    DO   BEST    WORK    WHEN    SET    50    TO    150   FEET    FROM    BANK 


UPSTREAM    TOE    OF   DAM    WAS    HEAVILY    RIPRAPPED    WITH    STONE 


ing  power.     This  condition  was  overcome 
by  placing  a  halter  on  the  box. 

As  the  fill  proceeded,  all  side  and  cross- 
braces  were  taken  oil  and  only  the  posts 
and  caps  of  the  trestle  remained  standing 
in  the  fill.  After  the  fill  was  brought  up  to 
the  top  of  the  first  line  of  trestles,  this 
sluice  box  line  was  laid  out  along  the  center 
of  the  dam,  and  the  form  of  trestle  and 
sluice  box  construction,  shown  in  the  draw- 
ing, was  used.  The  lifts,  by  stages,  were 
from  10  to  12  ft.  This  was  found  to  be 
more  economical  both  in  timber  used  and 
time  required  for  construction  than  the 
higher  and  more  complicated  trestle  con- 
struction. 

Handling  the  Retaining  Banks 

When  the  sluicing  operations  began,  a 
bank  of  dirt  had  been  scraped  up  along  the 
lower  toe  of  the  dam  about  6  ft.  high.  As 
the  fill  proceeded  this  bank  was  kept  built 
up  about  4  ft.  higher  than  the  surface  of 
the  settling  pond.  During  the  first  year  of 
sluicing  operations,  no  dry  material  was 
hauled  in  to  keep  up  this  bank.  The  wet 
material  sluiced  in  was  scraped  in  from  the 
inside  of  the  dam  area  to  form  the  lower 
slope.  As  already  stated,  a  high  bank  had 
already  been  hauled  in  forming  the  upper 
toe,  so  that  nothing  was  done  during  the 
first  season  on  this  slope.  The  material  on 
the  lower  toe  was  so  deposited  as  to  form 
the  regular  1  on  2  slope,  but  as  weight  was 
added,  the  saturated  and  plastic  material 
forming  the  dam  squashed  out  so  as  to 
make  a  steeper  slope  than  was  contem- 
plated, in  the  final  slope  up  to  the  45  ft. 
elevation,  at  the  end  of  the  season's  run. 
This  added  width  was  taken  advantage  of 
later  to  build  the  dam  up  to  the  95  ft.  eleva- 
tion instead  of  to  only  90  ft.,  as  originally 
designed,  which  step  increased  the  ca- 
pacity of  the  reservoir  from  78,400  to 
92,600  acre-feet. 

During  the  second  season,  and  until  the 
completion  of  the  dam,  a  heavy  dry  bank 
was  hauled  in  along  each  edge  and  the  regu- 
lar slope  maintained.  In  September,  1913, 
all  the  material  available  for  sluicing  on  the 
east  side,  whence  all  material  up  to  that 
time  for  the  fill  had  been  obtained,  was  ex- 
hausted. A  deposit  of  first  class  material 
was  found  to  exist  just  back  of  the  high 
ledges  on  the  west  side.  This  was  obtain- 
able by  cutting  through  several  reefs  of 
solid  rock,  the  cuts  varying  from  5  to  21  ft. 
in  depth,  and  by  building  high  trestles  be- 
tween. The  last  5  ft.  of  fill  forming  the 
crest  of  the  dam  was  hauled  in  dry. 


The  flow  of  water  used  for  sluicing  varied 
from  4  to  6  cu.  ft.  per  second,  depending 
on  the  elevation  and  consequent  pressure  at 
the  giant  nozzle.  The  giants  used  were 
No.  1  Hendy  giants  with  4-in.  diameter 
nozzle  tips.  Best  results  were  obtained 
when  the  sluice  bank  was  distant  from  the 
giant  setting  from  50  to  150  ft.  At  nearer 
settings  it  was  found  more  difficult  to  regu- 
late the  amount  of  earth  carried  down  to 
the  sluice  flume  in  such  a  manner  as  to 
utilize  the  full  carrying  power  of  the  water, 
and  to  keep  the  sluice  boxes  from  clogging. 
At  greater  distances  the  eroding  power  of 
the  jet  was  lessened,  and  the  system,  there- 
fore, operated  under  light  load.  It  was  . 
found  advantageous  to  keep  a  boosting  jet 
near  the  head  of  the  sluice  boxes.  This  was 
obtained  by  attaching  a  length  of  3y2-in. 
fire  hose  to  the  pipe  line  back  of  the  giant, 
with  a  fire  nozzle  attached  and  fastened  im- 
mediately over  the  sluice  box,  with  the  jet 
directed  slightly  downward  and  along  the 
direction  of  the  sluice  box.  This  was  found 
particularly  efficient  in  giving  the  very 
coarse  material  a  rolling  rather  than  a  slid- 
ing motion  along  the  sluice  box  bottom.  By 
this  device  it  was  possible  to  handle  rocks 
weighing  50  to  60  lb.  without  difficulty. 

Tangents  Better  than  a  Smooth  Curve 
Another  item  which  proved  rather  inter- 
esting was  the  manner  in  which  turns  in 


the  sluice  box  should  be  made.  It  was  at 
first  assumed  that  these  turns  ought  to  con- 
sist of  long  smooth  curves.  These,  how- 
ever, gave  considerable  trouble,  even  when 
the  grade  was  made  somewhat  steeper,  by 
the  rougher  material  slowing  up  and  thereby 
causing  the  boxes  to  clog.  Careful  obser- 
vation showed  that  this  was  due  to  the 
added  friction  caused  by  pressure  against 
the  side  of  the  box.  It  was  also  observed 
that  when  this  rough  material  was  allowed 
to  impinge  against  a  vertical  surface  set 
obliquely  to  the  direction  of  the  motion  that 
the  larger  rocks  would  rebound  from  the 
surface,  then  return  to  the  side  with  a  ser- 
ies of  decreasing  impacts  and  velocities  be- 
fore they  finally  assumed  their  altered  di- 
rection with  an  accelerating  motion.  When 
the  turns  were  made  with  a  series  of  tan- 
gents 14  ft.  long,  each  one  making  an  angle 
of  about  150  deg.,  i.  e.,  a  30  deg.  offset  with 
the  preceding,  the  clogging  tendencies  were 
almost  entirely  overcome. 

The  sluice  banks  on  the  east  side  con- 
tained a  large  amount  of  rocks  and  bould- 
ers. These  would  eventually  cover  the  bor- 
row pit  area  to  such  an  extent  that  it  would 
become  impossible  to  penetrate  the  surface 
with  the  stream  from  the  giant.  It  was, 
therefore,  necessary  to  keep  a  force  of  men 
and  teams  at  work  clearing  away  these 
rocks  and  boulders  which  were  dumped  on 
the  downstream  slope  of  the  dam  and  were 
later  hand  laid,  thus  forming  a  very  efl^cient 
riprap  and  serving  as  a  protection  of  this 
slope  against  weather  erosion  as  well  as 
from  the  tramping  of  sheep  and  cattle. 

Costs 

The  257,600  cu.  yd.  of  hydraulic  fill  cost 
20.9  cents  per  yard,  estimating  100  per  cent 
depreciation  of  plant  This  figure  would 
be  reduced  to  18.7  cents  if  a  depreciation  of 
50  per  cent  were  charged  off.  The  dry  fill 
of  186,500  cu.  yd.  cost  47.8  cents  per  yard. 
Riprap  on  the  upstream  slope,  8540  cu.  yd., 
cost  $1,905  per  yard,  and  the  3177  cu.  yd. 
on  the  downstream  slope  cost  72.9  cents 
per  yard.  The  total  cost  of  the  dam  and 
contiguous  work  was  $322,311.96.  The  unit 
cost  of  the  total  fill,  444,100  cu.  yd.,  based 
on  50  per  cent  depreciation,  amounted  to 
30.9  cents  per  yard. 


HANGER     BOLTS     PREVENT     BOUl^ERS     ™)M 
POUNDING  BOTTOM   AWAY   FROM   SIDES 


Sand-Clay  Road  Maintenance  in  Colo- 
rado costs  from  $50  to  $100  per  mile  per 
year.  The  same  figures  hold  for  gravel 
roads.  Dirt  roads  cost  $20  per  mile  per 
year. 
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NKW   Pm  GULLAGE   PLACED — CANTILEVER   ERECTION    OF   525-FT.   SPAN 
NVw  nrlBgtn  uaed  on  fala«work  to  support  floor  and  temporary  anchor  span  by  blocking. 

Longest  Riveted  Simple  Trusses  Erected  Around 
Old  Bridge  by  Cantilever  Method 

Half  Spans  from  Back  Channel  Used  as  Anchors  for  525-Foot  Main 
Channel  Spans  During  Reconstruction  of  Ohio  Connecting  Bridge 


THE  ERECTION  of  the  longest  riveted 
simple  truss  span  in  the  country  has 
recently  been  completed  at  Pittsburgh  by  a 
unique  cantilever  method  involving  the  use 
of  anchor  arms  temporarily  adapted  from 
another  tpan  used  in  the  same  crossing. 
The  Ohio  connecting  bridge  of  the  Pennsyl- 
vania Lines  West  of  Pittsburgh  over  the 
Ohio  River,  an  old  single-track  structure 
about  4545  ft.  long,  built  in  1890,  is  being 
replacod  by  a  modem  double-track  bridge 
supported  on  the  same  piers,  which  were 
originally  built  wide  enough  for  this  pur- 
pose The  original  single-track  crossing 
consisted  of  one  span  525  ft.  long  over  the  , 
main  channel  and  a  series  of  eleven  deck 
tmss  spans,  each  about  175  ft.  long,  across 
Bmaofs  Island,  and  a  4 16- ft.  span  over  the 
baefc  channel.  The  long  steel  single-track 
▼iadnet  approaches  consist  of  about  636  ft. 


on  a  curve  and  660  ft.  on  tangent  and  one 
140-ft.  deck  truss  span  at  one  end  and  two 
deck  truss  spans  at  the  other  end. 

The  reconstruction  work  included  the  re- 
placement, practically  without  interruption 
of  traffic,  of  the  old  525-ft.  single-track  span, 
which  was  about  65  ft.  deep  at  the  center, 
by  the  double-track  riveted  truss  span 
shown  in  the  accompanying  elevation,  about 
91  ft.  deep  at  the  center  and  50  ft.  at  the 
ends.  The  cantilever  erection  of  this  span 
was  accomplished  by  using  half  trusses  from 
the  416-ft.  back-channel  span.  The  ap- 
proach viaduct  was  also  changed  to  a  double- 
track  structure,  and  the  grade  decreased 
from  0.56  per  cent  to  0.3  per  cent.  The  140- 
ft.  span  shown  by  dash  lines  on  the  eleva- 
tion was  originally  designed  to  support  two 
tracks,  one  track  to  Pittsburgh  branching 
off  from  the  main  line.    It  was  first  shifted 


to  one  side  while  the  falsework  and  anchor 
span  were  used  for  erecting  the  525-ft. 
span,  and  then  replaced  in  its  new  position 
on  the  piers. 

The  deck  trusses  across  Brunot's  Island 
are  replaced  on  the  same  piers  by  double- 
track  triangular  trusses  of  the  type  shown 
on  the  drawing.  'The  old  416-ft.  pin-con- 
nected Pettit  trusses,  which  were  60  ft. 
deep,  are  being  replaced  by  the  riveted 
trusses  shown  in  the  diagram,  75  ft.  deep 
at  the  center,  after  they  have  served  as  tem- 
porary anchor  spans  as  above  mentioned. 
The  deck  truss  spans  at  the  end,  shown  by 
dash  lines,  have  been  retained  in  the  new 
structure,  as  they  originally  supported  two 
tracks. 

Cutting  Down  Old  Piers  Under  Traffic 

One  of  the  most  difficult  problems  was 
the  removal  of  several  courses  of  the  mason- 
ry from  the  tops  of  the  old  piers  to  allow  the 
placing  of  seven  heavy  plate  girders  acting 
as  pier  grillages  for  the  purpose  of  distrib- 
uting the  heavy  loads  over  the  piers  and 
making  room  for  much  deeper  and  heavier 
shoes  than  were  used  in  the  old  structure. 
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special  bars  to  support  old  shoes 

One  of  the  accompanying  drawings  shows 
the  details  of  the  scheme  adopted.  Since 
traffic  had  to  be  maintained,  it  was  neces- 
sary to  use  a  method  which  would  insure  a 
minimum  interruption  of  trains  while  the 
old  trusses  were  suspended.  This  was  ac- 
complished by  the  use  of  outside  temporary 
girder  supports  resting  on  the  piers  and 
carrying  six  20-in.  I-beams  as  shown. 

The  order  of  operations  for  both  the  piers 
was  the  same.  First,  the  old  shoe  plates, 
grillage  and  rollers  were  burned  through 
with  a  flame,  to  reduce  the  width  of  the  old 
shoes  to  3  ft.  9  in.  The  masonry  of  the 
pier  was  then  removed  for  3  ft.  on  each  side 
of  the  center  line  of  the  trusses  in  front  and 
in  the  rear  of  the  shoes  as  shown  in  hatched 


DETAILS  OF  SCHEME  USED  TO   CUT  DOWN   TOP   OF    MASONRY   PIER   AND   PLACE   GIRDER  GRILLAGE 
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outline  to  allow  the  two  above-mentioned 
supporting  girders  to  be  placed.  These 
girders  rest  on  the  24  x  3-in.  bearing  plates 
grouted  into  the  pier  as  noted.  Enough  of 
the  top  course  of  masonry  was  taken  out  to 
permit  the  double-channel  beam  to  be  in- 
serted. These  10-in.  channel  beams  support 
twelve  special  bars,  4  13/16  by  2  11/16  in. 
in  size,  inserted  in  the  old  Z-bar  grillage. 
The  details  of  these  bars,  which  are  shaped 
to  clear  the  rivet  heads,  are  given  on  the 
accompanying  large-scale  drawing. 

Jacking  girders  of  three  24-in.  I-beams 
14  ft.  long  were  then  placed  and  the  SVi- 
in.  square  rods  erected.  Traffic  was  stopped 
and  the  span  load  lifted  from  the  shoe  by 
the  two  jacks.     The  top  course  of  masonry 


MATERIAL   AT   TOP    OF   TEMPORARY   BENTS 

immediately  under  the  shoe  was  removed 
and  six  20-in.  I-beams  were  placed  under  it 
and  on  top  of  the  supporting  girders,  and 
connected  to  the  brackets  as  shown.  The 
span  was  then  jacked  down  until  the  shoes 
rested  on  these  beams  and  girders,  when 
traffic  was  allowed  to  pass. 

The  jacks  and  jacking  girders  were  then 
removed,  and  the  masonry  was  cut  down 
to  the  final  level  below  the  bottom  of  the 
new  pier  girders.  A  concrete  fill  was 
poured  on  top  of  the  old  course  of  masonry 
to  give  the  proper  level  for  the  plates  under 
the  pier  girders.  The  four  inside  pier 
girders  were  placed  in  position,  one  at  a 
time,  and  the  I-beams  supporting  the  shoes 
were  wedged  up  from  the  pier  girders  until 
the  load  was  released  from  the  outside 
girders  and  brackets,  which  were  then  re- 
moved. The  remainder  of  the  pier  girders 
were  then  set.  During  the  removal  of  the 
masonry  courses,  the  end  stringers  and  the 
temporary  girders  for  the  adjacent  span 
were  followed  up  with  blocking  to  take  care 
of  the  traffic. 

The  general  scheme  used  in  the  erection 


of  the  heavy  main  channel  span  is  illus- 
trated. Partly  owing  to  the  necessity  for 
preserving  a  clear  channel  during  erection 
and  hence  for  adopting  the  cantilever  meth- 
od, and  partly  owing  to  the  desire  for  rigid- 
ity and  stiffness  in  the  new  structure,  these 
trusses  were  designed  of  stiff  members  with 
riveted  joints,  making  them  the  longest  of 
this  type  yet  constructed.  The  novel  method 
of  providing  anchor  spans  by  the  use  of  the 
new  material  for  the  416-ft.  back-channel 
span  with  the  addition  of  a  few  members 
to  support  platforms  weighted  down  by 
stringers,  floorbeams  and  steel  rails  to  de- 
velop the  desired  resistance  to  uplift  is  in- 
dicated by  the  drawing. 

The  anchor  spans  were  erected  on  timber 
falsework,  using  the  special  supporting 
girders  for  the  end  shoes  as  shown  in  one 
of  the  accompanying  photographs,  which 
also  indicates  the  method  of  blocking  up 
under  the  panel  points  and  under  the  floor 
on  the  new  steel  stringers,  temporarily  used 
below  the  trusses.  The  new  main  trusses 
were  erected  by  the  large  two-boom  trav- 
elers shown,  the  material  being  delivered 
on  barges  in  the  river  below  and  hoisted 
into  place.  The  heavy  built-up  erection  ties 
of  twelve  plates  and  two  angles  carried  the 
traveler  loads  on  the  blocking  seen  in  the 
photograph,  being  supported  by  temporary 
posts  above  the  piers.  The  erection  and 
wind  stresses  in  some  of  the  members  of 
the  anchor  spans  are  very  high ;  in  the  end 
post  the  total  is  3,000,000  lb.,  which  is  about 
the  same  as  its  total  normal  design  stress. 

Bracing  and  Steel  Bents 

The  lower  chords  of  the  anchor  trusses 
could  not  be  braced  laterally  on  the  inside 
without  interference  with  the  floor  and  traf- 
fic. The  outside  horizontal  triangular 
trusses  shown  in  the  plan  view  were  there- 
fore designed  to  keep  these  chords  in  line. 
Diagonal  braces  to  the  vertical  posts,  as 
shown  in  the  cross-section,  were  used  out- 
side of  the  anchor  trusses  to  support  the 
horizontal  trusses.  As  the  new  416-ft. 
trusses  used  in  these  anchor  spans  are 
spaced  32  ft.  apart,  and  the  main  525-ft. 
trusses  are  33  ft.  3  in.  apart,  the  upper  diag- 
onal bracing  and  the  swaybracing  had  to  be 
lengthened  for  this  erection  condition  by 
the  addition  of  Vi-in.  lateral  plates. 

The  cross-sections  at  the  steel  erection 
bents  1  and  2  given  on  the  drawing  indicate 
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the  erection  material  which  had  to  be  sup- 
plied for  bracing  at  these  points,  all  mem- 
bers being  of  the  stiff  latticed  type.  It  is 
seen  that  one  bent  was  placed  six  panels 
from  the  left  main  pier,  while  the  other  is 
seven  panels  from  the  right  main  pier  to 
avoid  interference  with  the  existing  piers 
shown.  The  only  added  truss  members  re- 
quired were  the  right  end  diagonal  and  half 
vertical  whose  sections  are 
given  on  the  drawing. 
The  steel  I-beam  grillage 
and  supporting  cross  gir- 
ders for  the  jacks  and 
blocking,  and  the  material 
used  in  these  bertts,  are 


In  .ermediate  Section  through 
Anchor Spans 


Section  Bent  I 


SECTIONS   SHOWING   BRACING  OF   TEMPORARY 
ANCHOR   SPAN   AND   BENT   1 

shown  on  the  details.  Thie  bents  were  sup- 
ported on  piles  capped  by  steel  I-beam 
grillages. 

Rapid  Placing  of  New  Floor 

The  new  floor  system  was  riveted  up  on 
barges  and  rai.sed  into  a  position  below  the 
old  floor  and  temporarily  supported  by  long 
hanger  plates  below  the  main  panel  points. 
One  of  the  photographs  shows  a  panel  being 
raised  from  the  barge  into  position  below 
the  truss.     The  drawing  on  page  84  shows 


RAISING    PANEL    OF    FLOOR    FROM    BARGE 
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that  two  ikmrbeams  are  used  at  each  pane! 
point,  and  indicates  the  scheme  ad(^ted  for 
the  erection  of  the  floor.  It  is  seen  that  the 
new  floor  panels  were  first  erected  in  a  po- 
sition about  6  ft.  below  their  final  position 
in  the  completed  bridge.  This  was  for  the 
porpoae  of  supporting  the  old  trusses  and 
floor  before  their  removal.  The  old  trusses 
woe  spaced  25  ft.  apart  and  the  new  trusses 
S3  ft.  3  in.  apart,  the  two  interior  lines  of 
new  stringers  being  the  same  distance  apart 
as  the  two  lines  of  old  stringers.  It  was 
therefore  possible  to  block  up  the  old  string- 
en  on  the  new.  Since  the  old  trusses  con- 
■iated  of  twent>-  panels  at  26  ft.  1%  in.  each 
the  panel  points  did  not  match,  and  it  was 
necessary  to  cut  the  old  stringers  to  permit 
raising  the  new  panels  one  at  a  time. 

After  the  new  floor  system  was  placed  in 
its  temporary  position,  the  old  trusses  and 
floor  were  blocked  up  and  the  trusses  razed. 
The  old  stringers  were  cut  through  with  8 
flame  above  one  of  the  new  floorbeams  in 
each  panel  and  four  stiffener  angles  and 
temporary  cross  frames  riveted  to  them. 
This  was  done  throughout  the  span  before 
any  of  the  panels  of  the  new  floor  system 
were  raised  to  their  final  position.  The  tak- 
ing out  of  the  old  floor  system  and  raising 


£rtcthnPaiition 
TWO    FU)0«BEA1I8    AT    EACH    PANEL    POINT 

Th*  new  floor  wa»  flr»t  erected  about  6  ft  below  the 
flnml  location. 

the  new  to  its  final  position  was  accom- 
plished without  holding  up  trains  more  than 
an  average  of  40  min.  per  panel.  The  rec- 
ord time  for  one  panel  was  28  min.,  and  the 
two  center  panels,  which  were  changed  in 
one  operation,  required  one  hour. 

The  placing  of  the  pier  girders  on  the 
piers  at  the  ends  of  the  main  525-ft.  span 
was  started  Aug.  31,  1914,  and  finished  on 
Sept.  18.  Erection  of  steelwork  of  the 
anchor  spans  was  begun  Sept.  23  and  com- 
pleted by  Jan.  11,  1915.  The  erection  of 
the  main  trusses  then  proceeded  until  they 
were  finally  swung  on  Feb.  18  by  jacking  up 
from  the  end  steel  bents  puflRciently  to  make 
the  center  connections  and  relieve  the  erec- 
tion ties.  Blocking  up  the  old  span  on  the 
floor  of  the  new  started  Feb.  20  and  between 
Feb.  26  and  March  18  the  old  span  was  com- 
pletely razed.  The  new  525-ft.  span  was 
practically  completed  by  March  19,  1915. 

These  truss  spans  were  fabricated  and 
erected  by  the  American  Bridge  Company 
for  the  Pennsylvania  Lines  West  of  Pitts- 
burgh. J.  C.  Bland  is  engineer  of  bridges 
of  the  railroad.  Richard  Khuen,  Jr.,  and 
later  L.  H.  Shoemaker,  were  in  charge  of 
the  construction,  and  H.  A.  Green,  division 
erection  manager  of  the  American  Bridge 
Company,  was  in  charge  of  erection. 
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Roads,  Logan  Waller  Page,  director.     Paper,  6  x 
8  in. ;  24  pages :  illustrated.   Washington,  Govern- 
ment Printing  Offlce. 

This  bulletm  contains  illustrations  and  descrip- 
tions of  the  models  in  miniature  of  roads,  bridges 
and  culverts  and  of  road  machinery  exhibited  by 
the  Office  of  Public  Roads  at  expositions  and 
fairs  and  on  railroads.  Methods  of  construction 
are  discussed. 
Limestone  Road  Materials  of  Wisconsin.  By  W. 
O.  Hotchkiss  and  Edward  Steidlmann.  Bulletin 
34,  Economic  Series  16.  Cloth ;  7  x  10  in.  ;  136 
pages :  Illustrated  ;  tables  and  diagrams.  Madi- 
son, Wis.,  State  Printing  Offlce. 

A  publication  Intended  to  aid  in  conserving 
highway  expenditures  for  stone,  which,  delivered 
on  the  road,  usually  represents  two-thirds  or 
more  of  the  total  cost  of  the  road.  The  report 
contains  chapters  on  the  general  characteristics 
of  Wisconsin  road  materials  and  descriptions  of 
tests  on  hardness,  toughness,  per  cent  of  wear, 
8t>ecinc  gravity  and  weight  per  cubic  foot,  and  ab- 
sorption. 
Bulletin  op  the  Pacific  Highway  Association 
Issued  June  8,  1915.  Paper;  6  x  9  In. :  20  pages. 
H.  L.  Bowlby,  executive  oBlces,  Chamber  of  Com- 
merce Building,  Portland,  Ore. 

Official  announcement  of  the  Incorporation  of 
the  Pacific  Highway  Association  on  April  19, 
1915,  the  objects  of  the  organization  and  its  rules 
and  by-laws.  Ten  pages  are  devoted  to  a  report 
on  the  conditions  of  the  Pacific  Highway  between 
Seattle.  Wash.,  and  San  Francisco,  Cal.,  the  re- 
port having  been  written  by  Mr.  Bowlby,  ex-State 
highway  engineer  of  Oregon,  as  a  record  of  a 
round  trip  made  by  automobile  over  this  highway 
during  the  month  of  May.  The  report  notes  dis- 
tances and  running  time  between  all  stops  and 
comments  in  detail  on  the  conditions  of  the  road 
along  the  entire  route. 


preciate  the  value  and  the  difficulties  of  the 
translation  this  author  has  made.     Of  re- 
cent years  a  great  many  of  these  Spanish- 
speaking  engineers  have  obtained  their  edu- 
cation in  the  United  States  and  have  done 
most  of  their  important  work  either  under 
the  supervision  of  or  in  association  with 
Americans,  yet  the  American  engineer  does 
not    occupy    the   pre-eminent   position    he 
should  in  the  southern  countries  nor  are  his 
standards    of    practice    generally    adopted 
there.    The  reason  is  simple — the  Spanish- 
speaking    engineer    has    had    to    look    to 
others,  particularly  to  the  French,  to  ob- 
tain his  technical  information  in  a  form 
that   is  understandable  to  him  and,   nat- 
urally,    with     this     information     he     has 
adopted  their  methods  of  procedure.    This 
work  will  do  much  to  combat  this  tendency 
and  will  serve  a  very  useful  purpose.    The 
Spanish  is  excellent  and  practical,  not  the 
stilted,  precise  attempt  at  the  pure  castel- 
lano  that  is,  unfortunately,  generally  the 
case  in  American  translations  of  this  class, 
but  the  easy,  understandable  Spanish  that 
those  for  whom  it  is  written  speak.    It  will 
doubtless  be  heartily  welcomed,  particularly 
by  those  Spanish-speaking  engineers  who 
have  been  educated  in  this  country.     It  is 
complete  even  to  the  use  of  the  metric  sys- 
tem in  tables  and  formulas,  instead  of  the 
English  system  of  feet  and  inches  or  deci- 
mals.    In    contents   the   work   is    identical 
with  the  original,  so  that  a  reader  who  un- 
derstands either  of  the  languages  may  lay 
the  original  and  the  translation  side  by  side 
and   easily  acquaint  himself  with  the  ter- 
minology of  the  other. 
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Sreet  Traffic  Accidents  in  San  Fran- 
cisco have  been  reduced,  it  is  stated,  since 
the  adoption  of  "safety  crossings"  indicated 
by  white  bands  painted  on  the  pavement, 
and  upon  which  automobiles  are  not  allowed 
to  encroach  until  the  traffk  policeman  sig- 
nals by  whistle. 


Manual  del  Ingeniero 

Htianish  translation  of  Trautwine's  Engineer's 
Pocket  Book.  Translator :  Alberto  Smith,  professor 
of  the  Central  University  of  Caracas.  Cloth, 
4  <A  X  7  In. ;  127S  pages :  Illustrated  ;  diagrams  and 
tables.  Paris,  France,  Gamier  Brothers.  On  sale 
by  A.  Smith,  45  Broadway,  New  York.     $5  net. 

Only  one  who  has  mingled  with  engineers 
of  the  Spanish-speaking  countries  suffi- 
ciently long  to  have  obtained  a  fair  under- 
standing of  their  ways  of  thinking  and  of 
the  language  they  speak  can  thoroughly  ap- 


Irrigation  in  America 

Author,  A.  D.  Lewis,  M.A.,  circle  engineer,  Irri- 
gation Department,  Union  of  South  Africa.  Cloth ; 
8'^  x  11  in.;  258  pages,  illustrated.  Pretoria, 
South  Africa,  Government  Printing  and  Stationery 
Offlce. 

The  object  of  the  author  in  writing  this 
book  is  avowedly  to  spread  information  of 
the  rapid  strides  made  in  America  in  re- 
cent years  in  the  irrigation  of  arid  lands 
and  methods  of  inducing  settlement  there- 
on. Many  valuable  examples  of  engineer- 
ing methods  in  constructing  high  masonry 
and  earthen  dams  are  given,  and  even  more 
valuable  lessons  are  derived  from  the  re- 
sults of  settlement.  Seventeen  of  the 
more  modern  irrigation  schemes  which  the 
author  inspected  during  a  trip  in  the 
United  States  in  1913  are  described  and 
well  illustrated.  Each  scheme  is  described 
separately  in  all  of  its  aspects  and  with 
special  reference  to  the  results  achieved  in 
settlement,  which  is,  as  the  author  states, 
the  measure  of  the  success  of  irrigation 
and  depends  on  conditions  which  vary  with 
each  scheme.  Failures  have  resulted  not 
so  much  from  bad  engineering  as  from 
lack  of  proper  understanding  of  agricul- 
tural conditions  and  the  human  element  in- 
volved. 

A  uniform  method  of  description  has 
been  followed  so  that  information  on  any 
one  aspect  of  irrigation  can  be  convenient- 
ly found  and  brought  together.  One  chap- 
ter describes  some  useful  crop  experi- 
ments  in  Utah   and  two  chapters  are  de- 
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voted  to  settlement  and  irrigation  law. 
The  book  describes  the  following  schemes 
of  development:  Belief ourche  in  South 
Dakota,  Huntley  in  Montana,  Shoshone  in 
Wyoming,  Boise  in  Idaho,  Minidoka  and 
Tw^in  Falls  on  Snake  River,  Oakley  and 
Salmon  River,  Truckee-Carson  in  Nevada, 
Modesto-Turlock,  Fresno,  Redlands,  Im- 
perial Valley  and  Yuma  in  California,  Salt 
River  in  Arizona,  and  the  Rio  Grande  in 
New  Mexico.  A  summary  of  important 
points  and  general  comparisons  closes  the 
volume. 


Guidebook   of  the    Western  United 
States 

.  ??'"'tP-  The  Overland  Route  from  Missouri  River 
to  the  Pacific  Coast,  with  a  side  trip  to  Yellowstone 
Park.  Authors,  Willis  T.  Lee,  Ralph  W  Stone 
^?ZLf^  ??o*'  ^""^  others.  U.  S.  Geoiogical  Survey 
Bulletin  612.  Paper:  6  x  9  in.  :  244  naees  illn/ 
mints;  ^^''^'''"Bton,  D.  C.  SuperintendentTf  Docu: 

Every  traveler  may  now  enjoy  the  lux- 
ury of  being  "personally  conducted"  on 
a  transcontinental  journey  which  will  af- 
ford an  intimate  acquaintance  with  the 
country  through  which  he  passes.  This 
volume,  the  first  of  four  which  will  appear 
in  rapid  succession,  covers  the  route  from 
the  Missouri  River  to  the  Pacific  Coast.  The 
next  to  come,  that  covering  the  Northern 
Pacific  route,  so  closely  identified  with  the 
Lewis  and  Clark  Expedition  of  1803-1806, 
will  be  published  in  a  few  days ;  and  those 
describing  the  Santa  Fe  route  and  the 
Shasta  and  Coast  route  will  follow  soon. 

The  value  of  these  guides  to  travelers  in- 
terested in  this  country  cannot  be  meas- 
ured. The  route  is  followed  from  station 
to  station,  and  human  history,  geologic  his- 
tory, agricultural  and  mining  values — every- 
thing, in  short,  that  can  make  a  car-window 
landscape  vital  and  interesting  is  succinctly 
and  rapidly  sketched. 

The  guide  books  are  full  of  items  of  gen- 
eral interest  that  will  answer  such  ques- 
tions as  the  average  intelligent  traveler  is 
continually  asking.  In  a  broad  way  the 
story  of  the  West  is  a  unit,  and  the  aim  of 
this  description  of  the  western  United 
States  is  to  meet  the  needs  of  the  Ameri- 
can citizen  who  desires  to  understand  what 
he  sees.  In  the  preparation  of  the  book  on 
the  overland  route  much  information  al- 
ready in  the  possession  of  the  Geological 
Survey  has  been  utilized,  but  to  supplement 
this  material  three  geologists  last  year 
made  a  field  examination  of  the  entire 
route,  where  special  topographic  surveys 
for  the  accompanying  maps  were  made  by 
survey  engineers.  The  route  is  covered  by 
a  series  of  twenty-nine  complete  and  accu- 
rate maps,  which  are  so  arranged  that  the 
reader  can  unfold  them  one  by  one  and  keep 
each  map  in  view  while  he  is  reading  the 
text  relating  to  the  portion  of  the  route  it 
represents. 

The  book  is,  as  a  whole,  distinctly  popu- 
lar in  character,  and  is  freely  illustrated 
with  half-tone  plates  of  some  of  the  most 
striking  views  and  objects  to  be  seen  on  the 
journey  and  with  pictures  of  prehistoric 
animals  that  inhabited  the  West  in  ages 
past,  when  Nebraska  and  Colorado,  for  in- 
stance, were  huge  swamps  frequented  by 
strange  beasts  whose  fossil  remains  are 
now  found  in  the  rocks  formed  from  the 
sand  and  the  mud  of  the  ancient  swamps, 
which  have  since  been  elevated  thousands 
of  feet. 

The  book  should  prove  a  distinct  boon  to 
any  traveler,  and  its  low  price  makes  it 
available  to  all. 


Letters  to  the  Editor 

C<mment  on  matters  of  interest  to  engineers  and  contractor,  uHll  be  weUomed 


Florida's  Sand-Asphalt  Roads 

o.^.^'^'.  ^P"""  JO"''"^'  is  quoted  in  this 
fetate  to  discourage  sand-asphalt  construc- 
tion of  our  roads.  Please  do  the  facts  the 
justice  to  state  with  regard  to  the  Eustis 
sand-asphalt  road  (see  Engineering  Rec- 
ord, May  15)  that  it  was  laid  upon  sand, 
the  old  clay  road  having  been  excavated  to 
permit  of  proper  grading  for  the  sand- 
asphalt  surfacing.  That  is  the  fact,  and 
this  IS  the  third  summer  the  road  has  been 
in  continual  use  and  not  a  cent's  expense 
has  been  involved  in  its  repair,  and  it  is  as 
good  as  new. 

Secondly,  there  is  no  truth  in  your  in- 
formation that  an  inch  of  sand  is  kept 
spread  upon  this  sand-asphalt  road  to  pro- 
tect it  from  sun  or  traffic.  Connected  with 
this  road  is  a  stretch  of  sand-asphalt  sur- 
facing laid  upon  15  in.  of  fresh  sand  in 
and  around  the  New  Ocklawoha  Hotel 
garages.  This  surfacing  is  perfect,  and  re- 
quires a  heavy  adz  to  separate  it. 

We  have  just  let  a  contract  for  20  miles 
of  this  sand-asphalt,  15  ft.  wide,  on  4  in. 
of  new  clay,  the  total  cost  being  66  2/3 
cents  per  square  yard.  Do  you  suppose  we 
will  waste  our  bond  money  on  a  material 
that  has  for  3  years  in  our  midst  with- 
stood not  only  the  destructive  agencies  of 
heavy  traflSc,  but  the  malicious  misrepre- 
sentations of  this  cheapest,  best  and  most 
practical  road  material  in  this  sandy,  "hot" 
State  of  Florida? 

Clarence  E.  Woods, 
Editor  "Eustis  Lake  Region." 

Eustis,  Florida. 


Propriety  of   Government  Surveys 
for  Local  Use 

Sir:  The  engineering  profession  must  ac- 
cept as  a  fact  the  existence  of  serious  com- 
petition by  certain  Government  bureaus. 
This  conclusion  was  not  only  arrived  at 
through  consideration  of  statements  by  the 
director  of  the  U.  S.  Geological  Survey  ap- 
pearing in  the  Engineering  Record  of  May 
29,  page  682,  but  rests  also  on  additional 
evidence  which  has  been  supplied  the  writer 
by  engineers  in  various  parts  of  the  coun- 
try—engineers of  high  standing — many  of 
them  members  of  the  American  Society  of 
Civil  Engineers.  These  cases  cover  the 
various  fields  of  hydroelectric,  drainage, 
road  and  water  supply  engineering.  One 
correspondent,  referring  to  a  recent  case 
in  which  the  Government  is  now  doing 
drainage  work,  and  for  which  he  did  mis- 
sionary work,  says: 

"This  is  by  no  means  the  first  instance 
in  which  I  have  suffered.  If  I  read  the 
signs  of  the  times  correctly,  it  will  be  im- 
possible for  an  engineer  to  remain  in  gen- 
eral practice  of  engineering,  in  a  very  few 
years,  if  the  Government  bureaus  continue 
to  expand." 

The  director  of  the  Geological  Survey,  in 
his  statement  in  the  Engineering  Record, 
makes  no  denial  that  his  bureau  entered 
into  competition  with  fourteen  private  en- 
gineers or  engineering  firms  in  the  Harris 
County,  Texas,  case,  but  attempts  to  justify 
that  action  on  the  ground  of  mutual  bene- 


fits to  both  the  Federal  Government  and 
to  the  locality.     The  statements  that  the 
Harris  County  co-operation  follows  prece- 
dents in  form,  and  is  a  mutual  benefit  to 
both  contracting  parties,  are  open  to  chal- 
lenge.   With  regard  to  the  various  co-oper- 
erative  surveys  named  by  the  director  as 
being  precedents   for  the   Harris   County 
work,  the  official  records  of  his  bureau  show 
that  without  exception  these  surveys  were 
State  co-operation  undertakings,  legally  pro- 
vided for  under  some  act  of  a  State  legis- 
lature, and  participated  in  by  some  State 
official.     The  Harris  County  survey  is  not 
in  any  sense  a  State  undertaking,  nor  are 
the  county  oflficials  who  are  party  to  the  con- 
tract under  which  the  Geological  Survey  is 
doing  the  work  in  any  sense  State  oflkials. 
In  the  year  1910  a  pamphlet  was  issued 
by  the  U.  S.  Geological  Survey  exploiting  its 
policy  of  co-operation.     In  that  pamphlet 
it  is  stated  (page  4)  that  "The  object  of 
the  State  in  these  agreements  was  to  direct 
and  promote  topographic  mapping,  geologic 
investigations,  etc."     Further  on  we  find 
that  "the  director  is  willing  to  enter  into 
co-operative  agreements  only  when  the  in- 
terests of  the  country  as  a  whole  will  be 
benefited."     The  Harris  County  survey  is 
distinctly  a,  local  survey  for  purely  local 
benefits,  and  the  engineers  of  the  country 
will  do  well  to  note  that  it  is  the  first  (in 
so  far  as  I  can  learn)  purely  local  survey  to 
be  made  by  the  U.  S.  Geological  Survey  in 
direct    co-operation    with    distinctly    local 
oflficials.    It  is  also  of  pertinent  interest  to 
note  that  the  request  for  co-operation  did 
not  originate  with  the  county  officials,  but 
with  the  local  Chamber  of  Commerce.    This 
is  but  another  departure  from  a  so-called 
precedent  in  co-operative  work,  the  director 
claiming  that  in  all  cases  the  request  for 
co-operative  surveys  must  originate  with 
the  co-operating  officials.     In  another  case 
it  is  known  that  co-operation  was  sought  by 
the  U.  S.  Geological  Survey  oflScials. 

In  challenging  the  director's  statement 
that  the  Harris   County  work   is   one  of 
mutual  benefit  it  is  necessary  to  investi- 
gate only  along  the  lines  of  his  published 
statement  that  the  policy  of  co-operative 
surveys  was  undertaken  in  order  to  hasten 
the  progress  of  making  the  topographic  map 
of  the  United  States,  a  project  now  about 
40  per  cent  complete.     It  is  admitted  that 
State  co-operative  surveys  which  have  to 
do  with  the  production  of  maps  on  standard 
scale  do  hasten  that  progress  and  are  of 
mutual  benefit  to  State  and  nation,  but  the 
same  is  not  true  of  co-operation  on  detail 
surveys  of  a  scale  materially  larger  than 
the  standard.    By  departing  from  its  legal 
function  of  making  foundation  topographic 
surveys  and  undertaking  detail  surveys  for 
local    engineering   projects   the   Geological 
Survey  not  only  does  not  hasten  the  prog- 
ress on  the  topographic  map  of  the  United 
States,  but  that  progress  is  thereby  ma- 
terially retarded. 

The  employment  of  a  Government  topog- 
rapher on  detail  surveys  naturally  takes 
him  away  from  his  legitimate  work,  and  as 
a  consequence  he  maps  in  a  given  season 
only  about  one-fifth  as  much  territory  as 
he  would  ordinarily  have  done.    This  ratio 
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of  one-fifth  is  believed  to  be  near  the  truth 
in  the  Harris  County  survey,  though  if  we 
accept  the  statement  that  the  contributed 
warn  of  I&.000  is  not  a  bonus,  but  represents 
th«  GMlocical  Survey's  interest  in  that 
eoaatjr  mxmy,  a  survey  costing  some  $90,- 
000,  the  ratio  shoald  be  one-seventeenth.  It 
being  an  established  fact,  recognized  by  the 
director  of  the  Geological  Survey,  that  the 
time  and  cost  of  topographic  mapping  is 
ataaoct  in  direct  proportion  to  the  scale  of 
tiM  napping,  the  sum  of  $85,000  must  repre- 
sent the  additional  work  to  be  done  in  Har- 
ris County  by  Government  topographers  due 
to  the  special  needs  of  that  county.  In  any 
event,  it  must  be  clear  that  the  U.  S.  Geo- 
logical Survey  would  have  to  undertake 
only  a  few  surveys  similar  to  the  Harris 
Cooaty  survey  to  tie  up  a  good  part  of  its 
trained  force  on  detail  surveys,  thus  ma- 
terially decreasing  the  area  which  it  an- 
nually maps,  and  thereby  postponing  for 
an  indefinitely'  long  period  the  completion 
of  the  topographic  map  of  the  United 
States,  one  of  the  prime  duties  with  which 
Coocress  has  charged  this  bureau. 

The  benefit  of  this  survey  to  the  county 
must  also  be  questioned.  The  director 
states  that  the  Geological  Survey  is  not  en- 
gaged in  the  making  of  drainage  plans. 
Win  a  survey  planned  by  them  meet  the 
needs  of  Harris  Count>'  as  well  as  a  survey 
planned  by  engineers  of  long  experience  in 
drainage  and  detail  topographic  work?  It 
was  the  opinion  of  well  known  drainage  en- 
gineers interested  in  the  Harris  County 
work  that  the  clause  in  the  county  engineer's 
specifications  on  which  bids  were  made, 
eaUing  for  1-ft.  contours  on  the  topographic 
map,  was  a  proper  one  and  was  needed  for 
the  nuking  of  complete  drainage  plans  for 
the  county.  This  is  also  in  accordance  with 
the  best  engineering  practice.  Despite  this, 
the  Geological  Survey  proposes  to  make  a 
nap  with  the  5-ft.  contours  located  and  the 
iaCcnnediate contours  sketched  (?)  in.  This 
nap  is  to  be  used  as  a  basis  for  complete 
drainage  report  and  plans  for  Harris 
Coonty,  a  ver}*  level  section  of  coastal  plain. 
with  large  prairie  areas  having  slopes  of 
as  little  as  2  ft.  to  the  mile.  Only  time  and 
the  completion  of  work  based  on  plans  so 
prepared  can  t^  if  the  county  has  really 
made  a  start  at  securing  successful  and  ade- 
quate drainage,  but  the  engineering  public 
win,  I  believe,  admit  that  the  odds  are 
against  any  such  plans  being  successful. 

In  his  letter  to  the  Engineering  Record 
the  director  of  the  Geological  Survey  enun- 
ciates the  following  policy  for  his  bureau: 
•*.  .  .  This  Survey  feels  not  only  war- 
ranted but  compelled  by  a  broad  public 
policy,  in  large  undertakings  similar  to  the 
■M^yping  of  Harris  County,  an  area  of 
aaariy  1700  sq.  miles,  to  give  all  the  assist- 
ance possible  when  so  large  a  public  interest 
is  involved." 

It  is  desired  to  call  the  attention  of  the 
•■KiDeers  of  the  country  to  this  stated 
poUey.  It  concerns  every  one  of  them,  if 
not  DOW.  then  at  some  not  far  distant  day. 
If  the  U.  S.  Geologica]  Survey  is  to  be 
permitted  to  establish  a  policy  whereby  it 
can  undertake  detail  surveys  at  will — if, 
after  thirty  years  of  co-operation  with  the 
various  States  it  now  feels  authorized  to 
nndertake  county  work — what  assurance 
have  we  that  precinct  and  small  drainage 
surveys  may  not  also  be  undertaken  by  this 
bureau?  llie  trend  is  surely  in  that  direc- 
tion, and  ncv  is  the  accepted  time  to  voice 
a  protest  and  to  insist  on  proper  remedial 
action.     In  the  hands  of  the  engineer  lies 


the  remedy — publicity  and  legislation.  To 
each  and  every  engineer — to  you  who  have 
felt  the  weight  of  Government  competition 
and  to  you  who  have  yet  to  feel  it — I  say 
seek  publicity  and  legislation.  Publish  in 
your  journals  and  before  your  societies 
what  you  know  of  this  matter,  and  in  this 
way  a  competent  collection  of  facts  will  be 
gathered  and  an  honest  public  opinion  de- 
veloped, and  when  the  proper  time  comes 
legislative  action  will  be  assured  compelling 
attention  and  fair  and  complete  remedial 
measures. 

W.  N.  Brown, 
Of  Brown  &  Clarkson, 
Civil  and  Mining  Engineers. 
Washington,  D.  C. 


Water 


New   Theory   of    Cast-iron 
Main  Breaks 

Sir:  I  have  read  with  much  interest  the 
editorial  in  the  Engineering  Record  of 
May  8,  page  574,  under  the  heading  of 
"New  Theory  of  Water  Main  Breaks."  They 
invite  suggestions  as  to  the  best  way  of  lay- 
ing cast-iron  water  mains,  especially  sizes 
from  12  in.  upward,  so  that  there  would  be 
no  maintenance  expense  or  broken  mains 
caused  by  settling,  expansion,  contraction, 
or  radius  extension.  The  latter  might  be 
caused  from  internal  pressure  that  would 
increase  the  curvature  of  the  pipe  line  if 
laid  without  bends. 

In  order  to  take  care  of  a  certain  amount 
of  expansion  which  we  had  theoretically 
estimated  for  a  12-in.  line  crossing  a  river 
and  supported  on  the  brackets  of  a  concrete 
bridge,  we  cut  out  Vs-in.  cloth-inserted 
sheet-rubber  rings  and  placed  them  between 
the  shoulder  of  the  socket  and  the  spigot 
end  of  the  pipe.  This  we  estimated  would 
crush  if  the  pipe  increased  in  length  any, 
whereas  the  regular  allowable  expansion  is 
taken  care  of  when  the  pipe  shortens  by 
the  compression  of  the  jute  which  is  usu- 
ally put  in  the  joint  in  advance  of  the  lead. 
We  used  this  method  because  the  pipe  had 
to  be  laid  upon  very  short  notice,  and  we 
did  not  have  time  to  purchase  an  expan- 
sion joint,  which  we  understand  would  have 
overcome  any  theoretical  as  well  as  prac- 
tical troubles  from  expansion  on  this  line. 

On  work  where  the  mains  are  laid  around 
a  curve  or  deflected  from  a  straight  line  in 
any  direction  without  using  bends,  we  have 
always  been  afraid  to  lay  the  joints  off  a 
straight  line  if  the  taper  of  the  lead  which 
is  run  into  the  joint  would  be  more  than 
%  in.  per  foot,  which  is  really  too  much 
for  any  size  pipe  under  12  in.  Our  reason 
for  this  is  that  if  there  is  any  material 
amount  of  taper  the  lead  has  a  tendency 
to  slip  or  work  out  of  the  socket  or  bell  of 
the  pipe,  especially  on  the  outside  of  the 
curve.  The  inner  side,  being  compressed  at 
the  mouth  of  the  bell,  forms  what  might  be 
termed  an  inverted  wedge  and  would  have 
a  tendency  to  drive  it  toward  the  bottom 
of  the  bell  or  shoulder  of  the  socket. 

An  offhand  conclusion  on  the  Cincinnati 
trouble,  noted  on  page  588  of  your  issue 
of  May  8,  is  that  the  spigot  end  of  the  pipe 
must  have  been  bearing  very  heavily  against 
the  side  of  the  socket  or  bell,  this  pressure 
having  been  increased  probably  by  reason 
of  the  excavation  which,  made  near  the 
pipe  line,  caused  it  to  shift  slightly.  It  is 
possible,  also,  that  the  radius  of  the  pipe 
was  increased  by  internal  water  pressure, 
or  probably  some  water  hammer  caused 
from  irregular  action  of  the  pumping  sta- 
tion, or  perhaps'  from  some  very  unusual 


opening  and  closing  of  valves  or  hydrants. 

We  understand  very  readily  that  the 
manufacturer  contends  that  cast-iron  water 
pipes  are  designed  to  withstand  certain 
heads  or  pressure,  and  when  laid  in  a 
trench  they  are  to  be  in  a  straight  line,  and 
if  any  irregularity  is  to  be  made  in  this 
line  exceeding  6  to  9  deg.  per  100  ft.,  they 
advise  the  use  of  bends.  On  the  other  hand, 
we  believe  that  large  pipe  of  any  size  from 
12  in.  upward  should  be  carefully  laid. 
Where  there  is  a  reasonably  firm  earth  the 
trench  should  be  carefully  dug  so  as  to  pro- 
vide a  proper  bearing  for  at  least  two- 
thirds  of  the  length  of  a  12-ft.  pipe.  Then 
there  should  be  some  good  tamping  of  the 
earth  on  each  side  of  the  pipe. 

We  do  not  believe  in  the  method  that  is 
very  often  pursued  in  digging  a  trench  to 
irregular  depths  and  then  just  blocking  fip 
the  pipe  at  each  end  and  dragging  the  loose 
earth  back  into  the  trench  with  a  scraper. 
This  method  invariably  allows  the  pipe  to 
settle  down  before  the  earth  really  becomes 
set  and  packed  around  the  under  side  of  the 
pipe.  Where  the  earth  is  not  sufficiently 
firm  to  offer  good  support  for  the  pipe,  we 
would  have  it  set  on  piling  or  concrete  piers. 

While  these  methods  may  bring  about 
high  first  construction  cost  we  believe  that 
eventually  they  will  be  a  justifiable  expendi- 
ture in  waterworks  construction. 

H.  J.  Weierhauser, 
San  Antonio  Water  Supply  Company. 

San   Antonio,   Texas. 


Remodeling  Old  Septic  Tanks 

Sir:  I  note  with  interest  the  editorial 
"Remodeling  of  Old  Septic  Tanks"  in  your 
issue  of  June  12,  page  731,  and  would  say 
that  last  year  I  constructed  an  Imhoff  tank 
at  the  inlet  end  of  an  old  so-called  "septic 
tank"  which  had  been  pretty  much  of  a 
failure.  There  was  built  also  a  covered 
nitrification  bed  provided  with  aerators, 
with  the  result  that  a  most  excellent  efflu- 
ent is  being  obtained  and  one  without  odor 
whatever,  either  at  the  discharge  from 
the  old  tank  or  at  the  discharge  from  the 
nitrification  bed.  The  plant  referred  to  is 
now  in  successful  operation  at  the  Crippled 
Children's  Home  near  Elgin,  111.,  serving 
seventy-five  persons. 

The  sewage  treatment  and  plant  at  the 
Cook  County  Infirmary,  Oak  Forest,  for- 
merly comprised  two  so-called  "septic 
tanks"  and  four  contact  beds.  This  plant 
was  remodeled  by  adding  a  detritus  cham- 
ber, an  Imhoff  tank,  hypochlorite  plant  and 
four  additional  contact  beds  with  the  result 
that,  so  far  as  physical  examination  goes, 
a  most  excellent  effluent  is  being  obtained 
and  has  completely  set  aside  the  nuisance 
which  the  former  plant  was  producing 
along  the  farms  through  which  the  sewage 
flows  in  an  open  ditch  for  several  miles  and 
empties  into  the  Little  Calumet  River.  This 
plant  is  designed  to  care  for  5000  people. 
The  hypo  plant  in  this  case  is  interposed 
between  the  new  Imhoff  tank  and  one  of  the 
old  septic  tanks,  which  is  now  converted 
into  a  settling  tank.  From  this  settling 
tank  the  discharge  is  made  directly  into 
the  control  chambers  of  the  contact  beds. 
Burton  J.  Ashley, 
Consulting  Engineer. 

Chicago. 

Levee  Districts  in  Louisiana  number 
seventeen.  All  but  two  of  them — the  North 
Bossier  and  Cat  Island  districts — are  in 
operation. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  ir^terest  to  contractors  and  construction  engineers  are  indexed  in  tHe  Ta6U  of  ConUn,. 


IContributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Keep  Traffic  Off  Newly  Grouted 
Granite  Block  Paving 

IN  HIS  REPORT  for  1914  R.  A.  Cairns, 
city  engineer  of  Waterbury,  Conn.,  em- 
phasizes the  importance  of  excluding  traffic 
from  freshly  grouted  granite  block  paving. 
The  success  of  this  class  of  pavement,  he 
states,  depends  largely  on  accurate  cutting 
of  the  blocks,  and  on  thorough  grouting. 
To  secure  well  cut  blocks  they  should  be 
bought  direct  by  the  city  and  inspected  at 
the  quarry  before  shipment.  After  the 
street  is  torn  up  and  the  public  is  impa- 
tiently demanding  that  the  work  be 
hastened,  there  is  little  opportunity  for  re- 
jection of  blocks  which  are  not  quite  up  to 
standard.  Thorough  grouting  requires 
close  attention  to  every  detail,  and  even 
when  properly  executed  will  be  a  failure 
unless  travel  can  be  absolutely  excluded  and 
all  disturbances  prevented  until  the  cement 
has  become  well  hardened. 

The  experience  at  Waterbury  is  that  this 
usually  requires  from  two  to  three  weeks, 
and  that  when  sooner  opened  to  travel  the 
blocks  are  loosened,  the  grouting  chips  out 
of  the  joints,  and  the  pavement  never  can 
have  the  smooth  surface  which  is  so  de- 
sirable. There  are  places  in  the  pavement 
laid  recently  where  the  work  was  well  done, 
but  the  grouting  was  ruined  by  teamsters 
deliberately  removing  the  barriers  and  driv- 
ing over  the  work  in  spite  of  the  protests  of 
inspectors  and  contractors. 


Floating  Driver  Places  Seventy-five 
Piles  a  Shift 

A  FLOATING  driver  being  used  on  the 
construction  of  the  Hunt's  Point  bulk- 
head in  New  York  City  by  the  Jarrett- 
Chambers  Company,  Inc.,  regularly  places 
from  60  to  75  piles  each  8-hour  shift.  Many 
of  these  piles  are  driven  at  a  60-deg.  angle. 


TOGGLE  SLIDES  OUT  TO  CATCH  LEADS 

The  driver  is  of  the  "moonbeam"  type.  The 
leads  are  pivoted  near  the  top  of  the  ladder, 
and  swing  to  one  side  beyond  the  edge  of 
the  hull  in  driving  batter  piles.  They  are 
secured  in  this  position  by  a  toggle  block 
framed  into  the  moonbeam  timbers,  and 
sliding  on  a  bolt  through  a  slot  in  the  tim- 
ber. The  leads  are  pulled  to  either  side  of 
the  boat  by  lines  running  to  nigger-heads 
on  the  hoist.  Of  course,  the  hammer  is 
pulled  to  the  top  of  the  leads  before  they 
are  swung  over.  A  No.  1  Vulcan  steam 
hammer  is  used,  and  40  to  55-ft.  piles  are 
driven.  The  average  penetration  is  15  ft. 
in  compact  sand  and  gravel.    No  jet  is  used. 


DRIVING  PILES  AT  A  60-DEG.  ANGIiE 


Large  Number  of  Light  Needles 
Hold  606-Ton  Brick  Wall 

THE  brick  party  wall  between  Nos.  1128 
and  1130  Broadway,  near  Twenty-eighth 
Street,  New  York  City,  now  supported  on 
needles,  weighs  606  tons.  This  is  said  to 
be  the  heaviest  load  yet  underpinned  in 
building  the  new  subways.  This  wall  is  8  ft. 
thick  at  the  building  line  and  6  ft.  thick  at 
the  back  of  the  cut  made  to  underpin  it. 
The  building  at  No.  1128  is  seven  stories 
high,  and  that  at  No.  1130  is  eleven  stories 
high.  The  street  face  of  the  latter  build- 
ing is  supported  entirely  by  the  two  side 
walls. 

Three  sets  of  needles  were  run  through 
the  wall,  the  center  set  being  placed  first 
and  the  side  sets  later,  all  supported  on  two 
banks  of  I-beams,  one  at  each  end  of  the 
mean  top  needles.  These,  in  turn,  rest  on 
stringers  of  timber  or  I-beams  under  which 
fifty-six  3-in.  screw-jacks  are  set  on  the 
four  separate  timber  cribs.  These  jacks 
have  a  combined  capacity  of  1120  tons.  The 
four  main  cribs  load  the  soil  to  2  tons  per 
square  foot.  The  soil  was  first  tested  and 
found  good  for  4  tons.  The  bearing  be- 
tween the  top  needles  and  the  wall  is  made 
of  3-in.  plank  set  in  cement  mortar. 

As  soon  as  the  first  set  of  needles  was 
placed  through  the  wall,  a  strain  was  taken 
on  the  jacks.  To  tell  when  the  weight  of 
the  wall  had  been  lifted,  the  brick  work  was 
tapped  with  an  8-lb.  maul  above  and  below 
the  cut,  a  difference  in  the  sounds  of  the 
blows  showing  very  accurately  when  the 
wall  had  been  picked  up.  The  same  method 
showed  when  it  was  necessary  to  take  up 
on  the  jacks  to  keep  the  wall  lifted  as  the 
holes  for  the  remaining  needles  were  cut 


A  small  caat  column  was  found  in  the  wall, 
which  did  not  come  up  when  the  wall  waa 
raised,  and  therefore  had  to  be  piciced  sepa- 
rately. What  this  column  carried  is  not 
shown  on  the  buildin?  plans  on  file.  Three 
2-in.  pins  were  run  through  it,  bearing  on 
short  I-beams  which  in  turn  b^r  on  beams 
parallel  to  the  upper  needles  and  are  sup- 
ported on  cribs  on  the  ground  beneath  the 
main  bearing  needles. 

With  the  wall  lifted,  the  north  half  of  the 
7  X  9-ft.  underpinning  pier  was  sunk  to 
rock  and  concreted  before  sinking  the  south 
half.  This  procedure  made  a  smaller  open 
hole  in  the  ground,  and  thus  minimized  the 
danger  to  the  cribbing  from  a  broken  water 
main  or  other  accident.  Wood  sheeting  waa 
used,  being  driven  by  hand  to  hardpan,  as 
quarters  were  too  close  for  an  air  hammer, 
and  under  cut  and  tapped  down  through  the 
hard  pan  to  rock. 

After  the  pier  is  concreted  it  will  be 
built  up  between  the  main  carrying  needles 
and  the  upper  bearing  needles,  using  brick 
laid  in  cement  mortar.  The  joints  between 
this  brick  work  and  the  old  wall  will  be 
filled  with  cement  mortar  wedged  in  with 
slate.  When  this  has  set,  the  wood  over  one 
set  of  bearing  needles  at  a  time  will  be 
chiseled  out,  the  needle  beams  withdrawn 


I  Umiirpinntd  '     •    " 
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and  the  holes  they  occupied  bricked  up  and 
■^iilliiil  This  wUl  be  repeated  with  each 
ttk  <tf  upper  needles.  The  brick  are,  of 
coarse,  laid  from  the  center  out,  and  vredged 
up  a  course  a  time. 

The  worit  is  being  done  by  the  Friestedt 
Underpinning  Companj-,  sub-contractors  of 
the  E.  E.  Smith  Contracting  Company,  for 
the  Public  Service  Commission,  of  which 
Alfred  Craven  is  chief  engineer  and  Robert 
Ridgwaj*  engineer  of  subway  construction. 
For  the  commission  Charles  P.  Madden  is 
section  engineer,  J.  O.  Shipman,  engineer  of 
the  first  division,  and  A.  J.  Mayell,  assistant 
division  «igineer. 


Steel  Billets  Needle  Bridge  Shoe  in 
Qviarters  Too  Close  for  Beams 

By  T.  J.  WILKERSON 
DhrWao  Bogmeer,  Division  of  Bridges,  Pittsburgh 

TWO  SETS  of  special  steel  billets  were 
used  to  pick  up  a  bridge  shoe  in  Pitts- 
burgh in  order  to  replace  the  roller  nest 
under  it,  in  which  the  segmental  rollers  had 
turned  over.  When  the  north  531-ft.  steel 
span  of  this  structure,  the  North  Side  Point 
bridge,  was  erected,  the  segmental  rollers 
were  set  that  they  would  be  in  proper  po- 
sition when  the  entire  dead-load  was  on  the 
span.  As  the  roadway  paving  and  rein- 
forced concrete  sidewalk  slabs  were  not  in 
place  at  the  time  of  the  extreme  cold 
weather  during  the  winter  of  1913  and 
1914,  the  temperature  contraction  in  addi- 
tion to  the  lack  of  elongation  in  the  bottom 
dionl,  due  to  the  paving  loads  not  being  in 
plaee,  caused  the  rollers  to  pass  the  safety 
point  and  tip  over. 

Owing  to  the  crowded  condition  of  the 
roller  shoes  on  the  pier,  it  became  neces- 
sary to  devise  a  very  compact  strong  frame 
for  lifting  the  shoes.  The  load  to  be  lifted 
was  about  630  tons.  The  city  requested 
sereral  responsible  parties  to  bid  on  the 
work,  asking  each  bidder  to  submit  with  his 
bid  a  plan  shoiring  how  he  proposed  to  lift 
the  shoe.  The  plan  submitted  by  the  suc- 
cessful bidder  was  checked  by  the  writer 
and  found  satisfactory,  excepting  a  few 
minor  details  which  in  no  way  affected  its 
strength,  and  this  plan  is  shown  herewith. 

The  framing  consisted  of  four  6  x  13  in. 
special  steel  billets,  two  of  which  passed 
through  between  the  ribs  of  the  shoe  and 
took  bearing  on  the  I-bar  heads  with  an  in- 


NEEDLES   THROUGH    PIER   REST   ON   TWO  BANKS  OP  24-INCH   BEAMS 


tervening  brass  plate,  while  the  other  two 
took  bearing  on  the  pin  ends  by  means  of 
large  square  nuts  which  replaced  the  regu- 
lar pin  nuts.  These  four  billets  were  car- 
ried by  two  other  special  steel  billets  10  x  14 
in.  in  size,  one  placed  in  front  and  one  at 
the  rear  of  the  shoe.  Each  of  these  billets 
rested  directly  on  two  300-ton  jacks.  The 
jacks  were  carried  on  two  distributing 
beams,  each  composed  of  three  15-in.  60-lb. 
I-beams,  which  rested  directly  on  the  heavy 
grillage  girders  in  the  pier. 

The  equipment  was  placed  and  a  slight 
load  put  on  the  jacks  to  see  that  everything 
was  in  working  order  before  noon.  Work 
was  resumed  at  1  p.  m.,  the  span  raised, 
the  rollers  set  up  and  the  span  lowered  on 
them  at  5  o'clock  in  the  afternoon.  When 
the  shoe  was  lifted  the  top  bolts  connecting 
the  side-bars  to  the  rollers  were  found  to 
be  sheared  off,  which  necessitated  raising 
and  adjusting  each  roller  separately,  and 
caused  some  delay  in  the  work. 


The  billets  used  were  of  chrome  nickel 
steel,  the  test  of  which  showed  an  elastic 
limit  of  68,400  lb.  per  square  inch,  and  an 
ultimate  tensile  strength  of  111,600  lb.  per 
square  inch. 

Each  pair  of  the  four  800-ton  capacity 
jacks  was  connected  by  an  equalizer  to  one 
pump.  In  addition  to  these  jacks,  one  125- 
ton  hydraulic  jack  was  placed  under  the 
end  floor  beam  to  relieve  the  shoe  of  the 
deadload  from  this  beam.  The  work  was 
executed  by  the  Pittsburgh  Construction 
Company,  under  the  personal  direction  of 
their  chief  engineer  and  general  superin- 
tendent, and  was  done  for  the  Bureau  of 
Engineering  of  the  City  of  Pittsburgh, 
N.  S.  Sprague,  superintendent,  and  directly 
under  the  personal  supervision  of  the 
writer. 

Wisconsin  Built  1350  Miles  of  Road 
in  1914,  in  71  counties,  at  a  total  cost  of 
$3,929,718. 
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Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Specifications  Submitted  for 
Hollow  Building  Tile 

First  Meeting  of  Manufacturers'  Association  Sug- 
gests Building  Code  Requirements  and 
Discusses  Promotion  Work 

Specifications  for  hollow  building  tile,  for 
incorporation  in  municipal  building  codes 
until  the  American  Society  for  Testing  Ma- 
terials shall  draw  up  specifications  for  this 
material,  were  submitted  July  13  at  the  first 
semi-annual  meeting,  in  Indianapolis,  of  the 
Hollow  Building  Tile  Manufacturers'  Associa- 
tion. The  specifications  were  originally  re- 
ported in  May,  revised  in  June,  and  submitted 
in  final  form  at  the  Indianapolis  meeting  this 
week.  It  was  voted  to  publish  the  specifica- 
tions with  an  explanation  that  they  are  based 
on  tests  and  studies  of  three  successive  build- 
ing commissioners  in  Cleveland  and  the  Osborn 
Engineering  Company  of  that  city.  Copies  of 
the  specifications  may  be  secured  from  the 
secretary  of  the  association,  whose  address  is 
824  Engineers  Building,  Cleveland,  Ohio. 

The  principal  requirements  of  the  specifica- 
tions are  as  follows:  Maximum  absorption,  12 
per  cent;  average  ultimate  crushing  strength, 
2500  lb.  per  square  inch  of  net  web  area 
tested;  maximum  permissible  load,  200  lb.  per 
square    inch    of    vertical     web.      Within    fire 


limits  the  wall  thickness  must  be  the  same  as 
for  brick  construction. 

The  Indianapolis  meeting  was  devoted 
chiefly  to  a  consideration  of  the  future  activi- 
ties of  the  society  in  publicity  and  promotion 
work.  The  principal  addresses  were  made  by 
H.  Tolles,  of  the  Chicago  Association  of  Com- 
merce; E.  J.  Mehren,  editor  of  the  Engineer- 
ing Record,  and  E.  C.  Zorn,  of  the  Brick  and 
Clay  Record. 


Construction  Commences  on  Cana- 
dian Government  Observatory 

The  contract  for  the  construction  of  the 
structure  to  house  the  73-in.  reflecting  tele- 
scope which  is  being  built  for  the  Canadian 
Government,  and  which  is  to  be  installed  at 
Victoria,  B.  C,  was  awarded  to  the  McAlpine, 
Robertson  Company  of  Vancouver,  B.  C,  on 
June  12.  Preliminary  work  was  at  once  com- 
menced, and  the  mountings  for  the  telescope 
are  to  be  ready  by  next  October.  The  con- 
tract price  was  $75,000. 

The  observatory  l^uilding  surmounted  by  a 
dome  60  ft.  in  diameter,  will  be  located  at  an 
elevation  of  700  ft.  above  sea  level  on  Little 
Saanich  Mountain  near  the  city.  A  description 
of  the  astronomical  equipment  appeared  in  the 
Engineering  Record  of  June  6,  1914,  page  656. 


Cincinnati  Storm  Docs  Million 
Dollar  Damage 

Roofs  Blown  from  Buildings  -Church  Steeples  Fall 

— Railroad  Cars  Swept  from  Tracks  by  Wind 

By  J.  W.  ELLMS 

Consulting  Engineer,  Cincinnati 

A  severe  storm  of  wind  and  rain  pasaad 
over  Cincinnati,  Ohio,  about  9  p.  m.,  July  7. 
For  about  half  an  hour  before  its  full  vio- 
lence broke  lightning  and  thunder  gave  warn- 
ing of  its  approach.  The  velocity  of  the  wind 
rapidly  increased,  reaching  a  speed  of  62 
miles  an  hour  in  the  business  district  and  as 
high  as  50  miles  per  hour  on  the  hill  tops  in 
the  residential  section.  Both  of  these  wind 
velocities  are  from  the  official  records  of  the 
Weather  Bureau  at  their  observation  stations. 
The  rainfall  amounted  to  1.01  in.  and  of  this 
amount  0.66  in.  fell  in  9  minutes,  commencing 
at  9.24  p.  m.  The  highest  rate  of  precipitation 
was  0.55  in.  in  a  period  of  5  minutes.  The 
storm  occurred  in  connection  with  the  east- 
ward movement  of  a  low  pressure  area,  which 
passed  from  northwestern  Iowa  on  July  7 
to  northeastern  Ohio  on  July  8. 

The  loss  of  life  in  Cincinnati  and  vicinity 
and  the  damage  to  property  exceeds  anything 
that  has  ever  visited  this  locality.  It  is 
known  that  31  persons  were  killed,  and  it  is 


HOOF  OF  CINCINNATI   STORE  FALLS   INTO   STREET 


WORKERS   REMOVE   DEBRIS   OF    COLLAl'Sh: 
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STORM  DAMAGE  AT  EIGHTH  AND  CUTLER  STREETS 


MANY   BODIES   WERE    REMOVED    FROM    THIS    WRECKAGE 
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pocsible  that  as  many  as  60  persons  lost  their 
Ktm,  as  about  a  score  of  persons  are  missing. 
It  will  probably  never  be  known  how  many 
faople  were  drowned  during  the  storm.  Search 
far  tb*  dead  and  missing  was  in  pragnss  for 
48  hoars  after  the  storm  had  passed.  Many 
piople  were  injured  by  flying:  debris  and  from 
tlM  caTinir  in  of  buildings. 

It  is  believed  that  property  loeses  will 
amount  to  o\-er  $1,000,000  for  Cincinnati  and 
Bamiltan  Cooaty  alone.  The  property  losses 
ia  the  Kentucky  cities  opposite  Cincinnati  will 
maay  thousands  of  dollars,  but  no  lives 
loct,  so  far  as  known,  althou^  some 
were  injured. 

BtriUlBC*   LoM   Roofs 

Ttm  loans  in  the  business  district  are  con- 
fined largely  to  the  dropping  of  signs,  and  to 
•  heaty  lose  from  broken  glass  windows. 
Many  housaa  in  the  basin  of  the  city  were 
■aroofed  or  badly  damaged,  and  several  were 
iliinnliihad  la  the  collapse  of  these  buildings 
•eeoned  the  greatest  loss  of  life.  Two  church 
^iraa  were  blown  down  during  the  storm  in 
CIneinnati.  and  one  in  Covington,  Ky.,  while 
another  in  the  latter  city  is  so  badly  damaged 
that  it  will  have  to  be  taken  down. 

In  the  suburban  and  residence  district  on 
the  hilltops  thousands  of  shade  trees,  many 
of  them  very  large,  were  either  uprooted 
bodily  or  broken  off  by  the  force  of  the  wind. 
The  damage  to  crops  in  the  immediate  vicinity 
•1^  Cindanati  is  estimated  at  $500,000,  and 
leaaHs  Aom  tha'  leveling  of  the  com,  wheat, 
oats  and  grass  crops,  and  the  destruction  of 
fruit  trees. 

The  staam  railroads  suffered  some  losses. 
Psbris  which  lodged  on  their  tracks  occasioned 
MHM  alight  delay  in  the  movement  of  trains, 
but  this  condition  was  quickly  remedied.  The 
Fnnaylvania  Railroad  had  a  bad  accident  to 
OB*  of  its  trains  in  the  outskirts  of  the  city. 
One  car  of  the  train  was  blown  off  the  track, 
pulling  another  with  it.  Three  men  were  killed 
and  nineteen  injured  in  the  wreck. 

The  city  street  car  lines  were  able  to  give 
good  service  by  prompt  attention  to  broken 
and  poles.  The  interurban  electric  car 
were,  on  the  other  hand,  put  temporarily 
eat  of  business.  A  line  coming  in  on  the 
weetem  side  of  the  city  only  suffered  a  4- 
hear  interruption  of  trafRc.  Practically  all 
ef  the  lines  entering  the  city  on  the  eastern 
aide  did  not  resume  service  for  nearly  36 
hours  after  the  storm.  The  car  lines  enter- 
btg  the  city  from  the  south— that  is,  from  the 
Eentocky  cities — were  out  of  service  for  24 
hoars. 

The  telephone  service  of  the  city  and 
MboriM  was  crippled  in  those  districts  over 
which  the  storm  passed.  The  same  was  true 
efthe  eieetric  lighting  service  both  in  Cin- 
dmuM  and  in  the  Kentucky  cities  opposite  Cin- 
cinnati. 


New  York  City  to  Place  Largest 
Municipal  Rail  Order 

Taking  advanUge  of  the  low  prices  pre- 
vailing in  the  steel  and  iron  industries,  the 
<l*y  of  New  York,  through  the  Public  Service 
CcBMiission,  is  going  into  the  market  for  the 
^Tset  order  of  ties,  ballast  and  rails  and 
ether  track  accessories  for  the  new  subway 
nd  elevated  linca  of  the  dual  system  that 
hae  ever  been  placed  by  an  American  munici- 
pality. 

Some  idea  of  the  magnitude  of  these  con- 
tracU  is  obUined  by  the  fact  that  the  orders 
emn  about  ZSjOOO  tons  of  100-lb.  open  hearth 
rail;  about  3,000  tons  of  rolled  manganese 
fail;  ortT  1.000,000  tie  plates;  about  356,000 
S*^**-  *^  broken  stone  ballast  and  about 
•M00.000  ft.  of  ties  and  timber.  The  ma- 
t«I^  now  about  to  be  purchased,  if  placed  on 
Me  New  York  Central  Railroad  would  be  suf- 
Wieirt  to  lay  a  continuous  single  track  from 
the  Grand  Central  Terminal  to  Utica. 

^sides  the  saving  in  cost  to  the  city  by 
puling  the  orders  at  the  prevailing  low 
prices,  it  is  expected  Uiat  considerable  saving 


will  be  made  in  the  handling  of  the  material, 
in  that  the  supply  contractor  is  required  to 
deliver  the  material  directly  to  the  contractors 
who  will  lay  the  track,  thus  eliminating  any 
necessity  for  a  city  store  yard.  In  order  to 
avail  itself  of  this  very  desirable  condition  the 
commission  has  provided  in  its  forms  of  con- 
tracts that  the  material  be  delivered  in  in- 
stallments, from  time  to  time,  as  ordered,  for 
a  period  of  about  eighteen  months. 

The  new  materials  are  needed  for  the  track- 
laying  on  all  lines  of  the  dual  system  except 
the  Fourth  Avenue  subway  in  Brooklyn  and 
the  Centre  Street  Loop  subway  in  Manhattan, 
which  have  been  already  equipped,  and  the 
New  Utrecht  Avenue  elevated  line  in  Brook- 
lyn, for  which  the  materials  have  been  ordered. 
On  the  new  lines  of  this  system,  to  be  owned 
by  the  city,  there  will  be  approximately  260 
miles  of  single  track  railroad.  In  the  Fourth 
Avenue  subway  and  the  Centre  Street  Loop 
there  are  approximately  30  miles  of  single 
track,  and  as  these  tracks  have  already  been 
laid  there  remains  to  be  equipped  about  230 
miles  upon  other  lines.  These  include  the 
Lexingrton  Avenue,  the  Seventh  Avenue,  Broad- 
way, Canal  Street,  William  Street  and  Nas- 
sau Street  subways  in  Manhattan;  the  Jerome 
Avenue,  the  White  Plains  Road  and  the 
Southern  Boulevard  extensions  in  The  Bronx; 
the  Eastern  Parkway,  Nostrand  Avenue,  Flat- 
bush  Avenue,  Eastern  District,  New  Utrecht 
Avenue,  Gravesend  Avenue  and  Livonia  Ave- 
nue lines  in  Brooklyn,  the  three  new  tunnel 
lines  under  the  East  River,  the  Astoria  and 
Corona  elevated  lines  and  the  Queensboro  sub- 
way extensions  in  Queens. 


Texas  Paper  Appreciates  Engineer 

In  commenting  in  very  favorable  language 
upon  the  report  rendered  by  E.  E.  Sands,  city 
engineer,  of  Houston,  Texas,  on  the  develop- 
ment of  the  ship  canal  and  Houston  Harbor, 
the  Houston  Chronicle  had  the  following  to  say 
regarding  the  engfineer : 

"This  city  is  entering  upon  a  great  epoch. 
For  the  moment  its  destiny  is  in  the  hands  of 
engineers — more  particularly  its  own  eng:ineer. 
And  right  here  let  it  be  remarked  how  im- 
portant the  engineer  is  becoming,  and  how 
little   recognition   his   services  have   received. 

He  is  the  man  who  does  things He  is  the 

man  with  whose  work  we  come  in  contact  on 
every  avenue  of  life,  and  upon  whose  skill  and 
cunning  rests  in  large  measure  the  growth 
and  prosperity  of  this  country. 

"If  somebody  writes  a  trashy  book  or  paints 
a  smutty  picture,  we  rave,  call  it  art,  and  vote 
to  put  a  new  statute  in  the  hall  of  fame,  but 
the  engineer  we  still  consider  as  rather  com- 
monplace, rather  tiresome  and  prosaic." 


"Lord  Baltimore"  Makes  Dramatic 
Test  of  City's  Sewage' Plant 

Calvin  W.  Hendrick,  chief  engineer  of  the 
Baltimore  Sewerage  Commission,  has  such  im- 
plicit confidence  in  the  efficiency  of  the  settling 
tanks  and  sprinkling  filters  which  comprise 
the  Back  River  sewage  treatment  plant  that 
he  always  makes  a  particular  effort  to  con- 
vince visitors  that  the  effluent  from  the  works 
is  adequately  purified  by  the  process.  A  mov- 
ing picture  concern  recently  made  plans  for  a 
feature  film  showing  the  return  of  Lord  Bal- 
timore to  the  city  which  bears  his  name.  The 
idea  was  to  have  His  Lord.ship  tour  the  city 
as  it  is  to-day  and  express  his  amazement  at 
the  changes  which  time  has  wrought  in  the 
way  of  Ull  buildings  and  monumental  civic 
works. 

A  trip  to  the  sewage  treatment  plant  was 
arranged  and  "Lord  Baltimore,"  in  all  the 
splendor  of  grease  paint  and  Colonial  costume, 
was  conducted  by  Mr.  Hendrick  from  one  end 
of  the  works  to  the  other,  while  the  moving 
picture  operator  reeled  off  hundreds  of  feet  of 
film.  The  climax  of  the  film  was  arranged  to 
.show  "Lord  Baltimore"  collect  a  glassful  of 
the  effluent  and  drink  it  as  proof  of  the  harm- 


less nature  of  the  purified  sewage.  The  actor 
apparently  thought  that  when  he  had  secured 
his  sample  of  the  effluent  the  picture  machine 
would  be  .stopped  long  enough  to  allow  him 
to  substitute  a  glass  of  real  water.  In  fact, 
he  tried  to  do  so,  but  Mr.  Hendrick  insisted 
that  there  be  no  "fake"  about  the  picture  and 
refused  to  allow  the  reel  to  be  finished  unless 
the  sewage  treatment  plant  were  put  to  an 
actual  test.  It  took  a  long  time  to  convince 
"Lord  Baltimore"  that  the  educational  value 
of  such  an  act  would  be  worth  while,  but  Mr. 
Hendrick  stood  his  ground  and  finally  the 
glassful  of  effluent  was  gulped  down  while  the 
picture  operator  "filmed"  His  Lordship  in  this 
act  of  martyrdom  to  the  cause  of  sanitary 
engineering. 

Personal  Notes 

B.  H.  Klyce  has  been  appointed  city  engi- 
neer of  Miami,  Fla. 

G.  H.  Yocco  has  been  appointed  city  engi- 
neer of  Los  Gates,  Cal. 

S.  L.  Tolman  has  been  appointed  a  junior 
assistant  on  the  engineering  forces  of  the  New 
York  State  Public  Service  Commission,  First 
District. 

William  Wells,  irrigation  eng^ineer,  of 
Woodland,  Cal.,  has  been  retained  by  officials 
of  the  proposed  Southern  Lassen  Irrigation 
District  to  prepare  reports  and  plans. 

C.  C.  Gillespie,  assistant  city  engineer  of 
Sacramento,  Cal.,  has  been  appointed  chief 
engineer  of  the  State  Sanitary  Engineering 
Bureau  by  the  California  State  Board  of 
Health. 

T.  H.  Johnson,  formerly  assistant  city  engi- 
neer of  Sioux  City,  Iowa,  has  been  appointed 
city  engineer,  succeeding  Fred  C.  Smith,  whose 
resignation  is  noted  elsewhere  in  these 
columns. 

The  W.  J.  Sherman  Company,  consulting 
engineers,  of  Toledo,  Ohio,  have  been  retained 
by  the  city  of  Menominee,  Mich.,  to  prepare 
detailed  cost  estimates  of  a  proposed  municipal 
waterworks  system. 

The  Solomon-Norcross  Company  of  Atlanta, 
Ga.,  has  been  appointed  consulting  engineer 
for  the  city  of  Lexington,  Ky.,  to  prepare 
report  and  preliminary  plans  for  the  proposed 
sewerage  system,  prior  to  a  bond  issue. 

T.  W.  Norcross,  assistant  chief  engineer  of 
the  United  States  Forest  Bureau,  Washing- 
ton, D.  C,  has  been  touring  the  West  and  in- 
specting various  existing  and  projected  power 
developments  on  the  Pacific  Coast  and  in  other 
western   States. 

A.  L.  Upham,  formerly  resident  engineer 
with  the  Massachusetts  highway  commission, 
has  been  appointed  paving  inspector  for  the 
city  of  Woonsocket,  R.  I.,  on  the  granite  block 
paving  in  that  city,  contracts  for  which  were 
recently  awarded. 

Henry  Floy,  consulting  engineer  of  New 
York  City,  has  been  retained  by  the  U.  S. 
Department  of  the  Interior  to  visit,  inspect 
and  report  on  the  plant  and  property  of  the 
Mt.  Whitney  Power  &  Electric  Company  in 
the  Legnoia  National  Park,  Cal. 

H.  J.  Bennet,  formerly  instructor  in  mathe- 
matics at  the  Derry  (Pa.)  High  School  and 
previous  to  that  transitman  for  the  Buffalo, 
Rochester  &  Pittsburgh  Railway  at  Du  Bois, 
Pa.,  has  been  appointed  a  computer  in  the 
Washington  (D.  C.)  office  of  the  Interstate 
Commerce  Commission,  Division  of  Valuation. 

Ray  D.  Armstrong,  U.  S.  transitman,  who 
was  associated  with  I.  W.  Stoddard,  U.  S. 
surveyor,  on  the  survey  of  railroad  grant  lands 
in  Arizona  during  the  winter  months,  has  been 
transferred  to  Idaho,  where  he  is  in  charge  of 
a  double  party  engaged  in  the  survey  of 
railroad  grant  lands  in  the  Clearwater  country. 

R.  C.  Limerick,  formerly  transitman  in  the 
engineering  department  of  the  Atchison,  To- 
peka  &  Santa  Fe  Railway  at  Los  Vegas,  N.  M., 
has  been  appointed  assistant  engineer  to  W. 
G.  Kirkpatrick,  consulting  municipal  and 
hydraulic  engineer,  of  Birmingham,  Ala.,  and 
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Construction  on  Elephant  Butte  Dam  for  Reclamation  Service  in  New 


Mexico  Nears  Completion 


DAM     DURING     EARLY     CONSTRUCTION     STAGES 


STRUCTURE   AS   IT   APPEARED   ON    APRIL   28,    1913 


A   RECENT    VIEW 


INDICATING  THAT  THE  CONCRETING  WOEK  IS  N  EARING  THE  ELEVATION  OP  THE  FINISHED  CREST 
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ia  at  prcacnt  in  ^arge  of  the  preliminary 
WUk  oo  a  aawer  aystem  for  Cleveland,  Tenn. 

B.  F.  Saxton.  formerly  acting  supervising 
•Bgincer  of  the  permit  bureau  of  the  Bureau 
at  Hichways  of  Philadelphia,  has  been  ap- 
poiated  aasistant  director  of  wharves,  docks 
aad  farriaa  of  that  city.  He  is  a  graduate  of 
lithigii  Uanvsity  and  has  served  on  the  engi- 
■aariag  fbicaa  of  the  New  York  Central  Rail- 
road. th«  Chicago  A  Northwestern  and  the 
Mexiean  CoitraL 

J.  H.  Moore,  commissioner  of  public  works 
and  city  engineer  of  Evanston,  111.,  tendered 
kia  resignation  July  1,  same  to  be  effective 
SapC  1.  He  has  occupied  the  oflSce  continu- 
•oaly  for  sixteen  years.  A.t  the  meeting  of  the 
CItar  Council,  July  6,  at  which  the  resignation 
was  acted  upon,  his  services  were  highly  com- 
iwfwdtd  and  it  was  unanimously  voted  that  he 
be  (ivan  a  leave  of  absence  of  thirty  days,  with 
full  pay.  as  a  token  of  appreciation.  He  re 
tires  to  accept  another  position. 

H.  M.  Montgomery,  chairman  of  the  Chi- 
cago aeetaon  of  the  American  Society  of 
Mackaaical  Engineers,  has  been  elected  vice- 
ptaMnit  and  director  of  the  Powdered  Coal 
Kaginaei  lug  and  Equipment  Company  of  Chi- 
cafo.  Tbe  company  is  preparing  plans  for  the 
iMUliiii  linn  and  equipment  of  a  large  demon- 
t*Tff**ir«  plant  and  research  laboratory  in  Chi- 
cago, where  working  demonstrations  of  the 
adaptation  of  powdered  coal  to  all  forms  of 
fnmacc  beat  production  will  be  carried  on 
under  angtaiecring  observation. 

Alton  F.  Sherzer,  assistant  in  hydraulic 
nadiinery  at  the  University  of  Michigan,  is 
doing  summer  work  as  construction  engineer 
for  the  National  Gas  A  Electric  Company  of 
Detroit,  in  charge  of  the  construction  of  a 
■team  electric  plant  at  Bucyrus,  Ohio.  The 
plaat  when  completed  will  contain  a  600-kw., 
4-ctage,  General  Electric  Company  turbine  and 
boilers  of  the  Wicks  vertical  type,  equipped 
with  Foster  superheaters.  It  will  replace  the 
old  gas  engine  plant  now  in  use.  A  dam  is 
under  construction  in  the  Sandusky  River  to 
divert  water  for  condensing  purposes. 

Fred  C.  Smith  has  resigned  from  the  office 
of  city  engineer  of  Sioux  City,  Iowa,  to  become 
consulting  engineer  for  the  Philip  Carey  Com- 
pany of  Cincinnati.  His  first  engineering  ex- 
perience was  in  the  city  engineer's  office  at 
Sioux  City,  where  he  served  from  1887  to 
1885.  He  was  assistant  on  the  survey  of  the 
State  line  between  Nebraska  and  South  Da- 
kota daring  the  two  years  succeeding,  and  re- 
tomcd  to  Sioux  City  in  1898  as  assistant  city 
fnijnwr  He  served  in  the  latter  office  until 
19M,  when  he  resigned  to  become  a  member 
of  the  engineering  firm  of  Smith  &  Finley. 
He  waa  appointed  city  engineer  of  Sioux  Falls 
in  1911. 

Edgar  A.  Kingsley,  consulting  engineer,  of 
Taai^a,  Tex.,  formerly  supervising  engineer 
of  the  Bell  County  (Tex.)  highway  system, 
and  previous  to  that  State  highway  engineer 
of  Arkansas,  }ias  been  appointed  paving  engi- 
neer of  San  Antonio,  Tex.  He  was  graduated 
from  Purdue  University  in  189.3  and  from  then 
onti]  1904,  when  he  was  appointed  superin- 
taodent  of  public  works  of  Little  Rock,  Ark., 
waa  engaged  principally  in  railroad  work.  He 
entered  private  practice  as  consulting  engineer 
in  1911,  acting  also  as  consulting  engineer 
for  the  Pulaski  County  (Ark.)  road  division. 
He  was  appointed  highway  engineer  of  the 
SUU  in  1912. 

Irving  C.  Brower.  division  engineer  of  the 
Chicago  A  Alton  Railroad  at  Bioomington,  III., 
was  named  by  Mayor  Pearsons  of  Evanston, 
ni.,  as  conwnissioner  of  public  works  and  city 
engineer,  to  socceed  J.  H.  Moore,  whose  resig- 
nation is  noted  elsewhere  in  these  columns, 
at  the  meeting  of  the  City  Council  held  July  6. 
Mr.  Brower  was  graduated  from  Cornell  Uni- 
versity in  1901  and  had  two  years'  experience 
in  municipal  work  in  Philadelphia  previous 
to  taking  op  railroad  work  in  190.3.  Since 
then  he  has  been  engaged  princinal'v  in  the 
latter  class  of  work  with  the  .Philadelphia, 
Baltimore    A     Washington,    the     Norfolk    A 


Western,  William  Wharton,  Jr.,  &  Company 
of  Philadelphia,  the  Kansas  City,  Mexico  & 
Orient,  the  Mexican  International,  the  Mis- 
souri Pacific  and  the  Chicago  &  Alton. 

Isaac  W.  Geer,  formerly  superintendent  of 
the  Cleveland  &  Pittsburgh  division  of  the 
Pennsylvania  Lines  West  of  Pittsburgh,  has 
been  appointed  general  superintendent  of  the 
Central  system,  with  headquarters  at  Toledo. 
He  was  graduated  from  Yale  University  in 
1895  and  entered  railway  service  as  rodman 
on  the  Pennsylvania  in  the  fall  of  that  year. 
In  1898  he  was  appointed  assistant  engineer 
in  the  maintenance-of-way  department  of  the 
Erie  and  Ashtabula  division  and  engineer  of 
maintenance  of  way  in  1900.  He  attained  the 
grade  of  superintendent  of  the  Terre  Haute 
&  Logansport  and  the  Logansport  &  Toledo 
railways  in  1904. 

Benjamin  F.  Cresson,  Jr.,  formerly  chief 
engineer  of  the  New  Jersey  Harbor  Com- 
mission, was  appointed  chief  engineer  of 
the  Board  of  Commerce  and  Navigation 
of  the  State  of  New  Jersey  at  its  organi- 
zation meeting,  July  1.  He  received  his 
professional  education  at  Lehigh  University 
and  the  University  of  Pennsylvania  and  served 
on  the  engineering  forces  of  the  Lehigh  Valley 
Railroad  from  1894  to  1897,  successively  as 
chainman,  rodman,  draftsman  and  instrument 
man.  In  1897  he  was  appointed  transitman 
on  the  construction  of  the  Reading  subway  in 
Philadelphia  and,  in  1900,  assistant  engineer 
in  the  office  of  Jacobs  &  Davies,  consulting 
engineers,  of  New  York  City,  on  preparation 
of  plans,  specifications  and  estimates  for  the 
proposed  tunnels  for  the  Long  Island  Railroad 
under  the  East  River,  New  York  City.  He 
was  appointed  first  deputy  commissioner  of 
docks  and  ferries  of  New  York  City  in  1910 
and  resigned  from  that  position  in  1913  to 
become  chief  engineer  of  the  New  Jersey  Har- 
bor Commission. 

Joachim  G.  Giaver,  who  for  the  past  seven- 
teen years  has  been  chief  engineer  of  structural 
design  and  foundations  for  D.  H.  Burnham  & 
Company,  announces  that  he  has  left  that  con- 
cern and  opened  offices  for  the  practice  of  con- 
sulting engineering  at  751  Railway  Exchange 
Building,  Chicago,  where  he  intends  to  special- 
ize in  structural  design,  foundations  and  build- 
ing engineering.  He  is  a  graduate  of  the  Teck- 
nical  (ioUege  at  Trondjheim,  Norway.  He  came 
to  America  in  1882.  One  of  his  early  jobs  in  the 
new  country,  while  chief  engineer,  from  1883 
to  1890,  of  the  Shiffler  Bridge  Company  of 
Pittsburgh,  was  the  iron  supporting  frame  for 
the  Statue  of  Liberty  on  Bedloe's  Island,  New 
York  Harbor.  When  assistant  chief  engineer 
of  the  World's  Columbian  Exposition  in  1892, 
he  designed  the  three-hinge  arch  in  the  Manu- 
facturers and  Liberal  Arts  Building  which  is 
still  the  largest  building  arch  in  the  world. 
Mr.  Giaver's  latest  work  has  been  in  connection 
with  the  new  forty-story  Equitable  Life  Build- 
ing in  New  York  City. 

L.  R.  Jorgensen,  the  inventor  and  patentee 
of  the  constant  angle  multiple  radius  dam,  who 
has  been  associated  for  the  past  eight  years 
with  the  engineering  firm  of  F.  G.  Baum  & 
Company  of  San  F"rancisco  has  resigned  to 
engage  in  a  general  electric  and  hydraulic 
engineering  practice,  specializing  in  the  de- 
sign of  arch  dams,  with  office  in  the  Chronicle 
Building,  San  Francisco.  He  was  graduated 
from  Technikum  Mittweida,  Germany,  in  1900 
and,  after  a  few  months  spent  in  special 
studies,  engaged  as  draftsman  and  calculator 
on  electric  railroad  systems  in  that  country. 
He  came  to  the  United  States  in  1901  and 
served  a  few  months  as  draftsman  with  H.  G. 
Layng,  consulting  engineer,  of  New  York  City, 
after  which  he  entered  the  employ  of  the 
General  Electric  Company  at  Schenectady, 
N.  Y.  In  1903  he  was  appointed  construction 
engineer  on  power  plant  installations  for  the 
Edison  Electric  Company  at  Los  Angeles,  Cal., 
in  which  capacity  he  served  until  1905,  when 
he  was  engaged  by  the  Abner  Doble  Water 
Wheel  Company  of  San  Francisco.  He  left 
this  service  to  accept  a  position  with  the  Cali- 
fornia Gas  &  Electric  Corporation  on  hydro- 


electric jyorki  He  became  associated  with 
F.'  C.  Baum  &  Company  in  1907,  in  which  ca- 
pacity he  developed  the  constant  angle  mul- 
tiple radius  dam  which  was  used  in  the  design 
of  the  Lake  Spaulding  Dam,  described  in  the 
Engineering  Record,  Aug.  9,  1913,  page  150. 

Henry  D.  Dewell,  formerly  connected  with 
Galloway  &  Mark\vart,  consulting  engineers, 
of  San  Francisco,  and,  for  the  past  three  years, 
chief  structural  engineer  of  the  Panama-Pa- 
cific International  Exposition,  has  opened 
offices  in  the  Holbrook  Building,  San  Fran- 
cisco, for  the  practice  of  civil  engineering.  He 
was  graduated  from  the  University  of  Cali- 
fornia in  1906,  and  was  engaged  from  then 
until  1909  with  Howard  &  Galloway,  archi- 
tects and  engineers,  of  San  Francisco,  as 
draftsman  on  steel  frames  and  foundations  for 
various  buildings,  including  four  for  the 
Alaska- Yukon-Pacific  Exposition,  as  assistant 
to  J.  D.  Galloway,  on  designs  and  estimates 
for  pipe  lines,  reservoirs,  flumes,  power-houses 
and  dams,  as  head  draftsman  of  the  engineer- 
ing department  and  resident  engineer.  In  the 
latter  capacity  he  had  charge  of  the  design 
of  steel  frame  buildings  aggregating  in  cost 
$3,000,000,  and  a  $350,000,  400-ft.  draw-span 
bridge  at  Sacramento  for  the  Northern  Elec- 
tric Railway  Company.  He  also  served  as 
assistant  in  general  hydroelectric  work,  includ- 
ing investigations  of  various  power  proposi- 
tions. 

Edward  F.  Vincent,  formerly  assistant  chief 
engineer  of  the  Colorado  &  Southern  Railway, 
has  been  appointed  chief  engineer  with  head- 
quarters at  Denver.  He  was  graduated  from 
the  State  University  of  Iowa  in  1884  and 
entered  railway  service  as  draftsman  and  field 
assistant  on  the  forces  of  the  Union  Pacific 
in  1886.  In  1887  he  was  appointed  engineer 
of  construction  on  the  State  Capitol  Building 
at  Denver.  He  occupied  this  office  for  about 
three  months,  then  returned  to  the  Union  Pa- 
cific. In  1889  he  was  engaged  for  a  short 
period  with  the  U.  S.  Geological  Survey,  after 
which  he  was  appointed  principal  assistant 
engineer  for  the  Board  of  Public  Works  of  the 
city  of  Denver.  He  was  resident  engineer  for 
the  Fort  Worth  &  Denver  City  Railway  from 
1900  to  1903  and  assistant  chief  engineer  of 
the  Wyoming  State  Railway  and  its  successor, 
the  Chicago  &  North  Western,  in  1904.  From 
1905  to  1906  he  was  with  the  Missouri  Pacific 
as  assistant  engineer  on  surveys  and  later  as 
engineer  of  construction  in  the  general  office 
at  St.  Louis.  He  was  appointed  assistant 
chief  engineer  of  the  Colorado  &  Southern 
in   1906. 


Obituary  Notes 

Frank  Amherst  Bowen,  vice-president  of  the 
Concannon  Engineering  Company,  San  Fran- 
cisco, died  recently  at  his  home  at  Oakland, 
Cal. 

William  L.  Criglar  of  the  San  Francisco 
city  engineering  department  died  of  heart 
trouble,  July  1.  For  many  years  Mr.  Criglar 
was  superintendent  of  the  Fulton  Iron  Works 
of  San  Francisco,  which  position  he  left  just 
after  the  fire  in  1906  to  enter  the  engineering 
department  of  the  city.  He  had  personal 
charge  of  the  installation  of  the  high  pressure 
water  system  and  pumping  stations  and  car- 
ried much  of  the  responsibility  in  the  con- 
struction of  the  Municipal  Street  Railway  ex- 
tension for  handling  the  exposition  traffic. 

Joseph  A.  Holmes,  director  of  the  U.  S. 
Bureau  of  Mines,  died  in  Denver,  Col.,  July 
13.  He  entered  the  government  service  in 
1904  when  appointed  by  President  Roosevelt 
to  take  charge  of  the  U.  S.  Geological  Survey 
laboratories  for  the  testing  of  fuels  and  struc- 
tural materials  at  St.  Louis  and  Pittsburgh. 
Previous  to  that  he  was  professor  of  geology 
at  the  University  of  South  Carolina  and  also 
State  geologist  of  that  State.  He  took  a  deep 
interest  in  the  good  roads  movement  in  Georgia 
and  was  instrumental  in  the  passing  of  a  law 
by  which  the  counties  could  have  the  work 
of  their  own  convicts  for  road  construction 
and  repairs. 
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For  Handling  Any  Materials 

HAYWARD 

ELECTRIC  MOTOR  BUCKETS 

Have  an  Unlimited 
Field  of  Usefulness 

For  many  kinds  of  Contracting  Work,  for  loading  or  un- 
loading of  cars  and  barges,  for  service  in  Industrial 
Plants,  Boiler  Rooms,  Railroad  Terminals  and  on 
Docks,  the  Electric  Motor  Bucket  has  become  a  most 
important  factor  in  the  quick  and  economical  handling 
of  loose  materials  in  bulk. 

Some  of  its  advantages  are: 


UlliiOUt 


Its  simplicity  in  operation. 

The  Operator's  absolute  control  of  its  open- 
ing and  closing  movements. 

It  xuill  dump  all  or  only  a  part  of  its  load, 
as  desired. 

ft  is  a  self-contained  motor-operated  unit. 

The  operating  machine  may  be  any  style  of 
Crane,  Hoist  or  Derrick,  as  it  merely 
raises,  lowers  and  conveys  the  bucket. 

You  just  hang  it  on  a  hook,  plug  in  the 

rnnilurtor  cahli'  tiiid  slilrt  digging. 


Write  for  our  Catalogue  42,  which  contains 
many  illustrations  of  the  Electric  Motor 
Bucket  in  operation. 
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Leaving  the  Lawyers  Out 

ABSENCE  of  lawyers  from  a  recent  con- 
ference between  city  officials  of  Chicago 
and  the  Chicago  &  Northwestern  Railway 
is  said  to  be  accountable  primarily  for  a 
speedy  agreement  on  the  adjustment  of 
costs  of  the  Franklin  Street  bridge  im- 
provements. William  R.  Morehouse,  com- 
missioner of  public  works,  debarred  law- 
yers and  called  in  the  president  of  the  road, 
two  aldermen  and  the  engineers  of  the  city 
and  railroad.  Forty-five  minutes'  time  only 
was  consumed,  truly  a  good  record.  The 
president,  backed  by  his  engineers,  knew 
what  was  a  fair  bargain,  and  the  adjust- 
ment, therefore,  came  quickly  without  the 
quibbling  and  technical  legal  persiflage 
with  which  the  lawyers  are  wont  to  clothe 
negotiations.  Many  another  engineering 
problem  would  be  well  on  the  way  toward 
solution  were  the  opposing  engineers  left 
to  agree  upon  the  facts  and  adjust  differ- 
ences of  opinion  between  themselves  in- 
stead of  intrusting  the  negotiations  to 
lawyers  with  little  appreciation  of  the  engi- 
neering features  of  the  problem. 

Signs  for  Road  Detours 

ANY  one  who  has  had  the  disagreeable 
experience  of  coming  to  a  line  of  car- 
penter's horses  across  a  road,  indicating 
that  new  work  or  repairs  were  in  progress, 
without  finding  any  directions  as  to  the 
combination  of  roads  by  which  to  regain 
the  main  highway  beyond  the  construction 
work,  will  say  a  hearty  "Amen"  to  the  sug- 
gestion that  highway  engineers  make  it 
their  business  to  explain  combinations  of 
detour  roads  clearly.  It  would  not  be  much 
of  an  effort  to  have  a  suitable  sign  painted, 
showing  both  by  diagram  and  description 
just  how  one  should  proceed.  When  there 
are  alternative  routes,  their  length  and  con- 
ditions should  be  noted.  So  far  as  this 
journal  knows  very  few  of  the  States  make 
it  a  practice  to  thus  designate  detour 
routes.  Unfortunately  the  guide  books 
usually  carried  by  automobilists  give  com- 
paratively little  information  about  the  side 
roads,  which  must,  as  a  rule,  be  followed 
to  avoid  construction  work.  The  highway 
engineer's  business,  as  this  journal  sees  it, 
is  not  only  to  take  care  of  the  technical 
problems  of  road  work,  but,  in  general,  to 
provide  for  the  movement  of  traflSc  as 
cheaply  and  as  comfortably  as  is  consistent 
with  the  financial  limitations  imposed  by 
the  volume  and  type  of  traffic  and  the  finan- 
cial condition  of  the  community.  It  is, 
therefore,  entirely  within  his  scope — and, 
in  fact,  part  of  his  duty — to  render  the  use 
of  the  trafficways  he  builds  as  satisfactory 
as  possible  even  from  the  standpoint  of 
directing  those  who  use  the  roads.  A  little 
thoughtfulness  in  this  connection  will  go  a 
long  way  toward  making  fast  friends;  and 


wide  popular  support  is  a  type  of  approval 
which  no  highway  official  can  afford  to 
ignore. 

Smoke  Prevention  at  Boston 

CONTROL  of  smoke  emission  appears  to 
be  making  excellent  progress  at  Boston, 
according  to  the  latest  annual  report  of  tht 
Massachusetts  Gas  and  Electric  Light 
Commission.  Last  year  41,680  recorded 
observations  were  made,  against  35,424  in 
1913,  and  while  the  respective  numbers  of 
violations  noted  were  1334  and  1225,  the 
increasing  strictness  of  the  inspection  no 
less  than  the  proportional  decrease  in  ex- 
cessive emissions  indicate  the  success  of 
this  supervision.  Locomotive  stacks  at 
roundhouses  appear  to  be  giving  the  board 
some  concern,  but  improvements  in  this 
direction  are  anticipated.  As  an  incidental 
feature  of  the  work,  the  inspectors  of  the 
board  have  been  able  to  aid  fuel  users  ma- 
terially in  the  direction  of  securing  more 
efficient  as  well  as  smokeless  combustion, 
and  a  gratifying  co-operation  has  been  evi- 
dent among  all  parties  in  interest.  Eco- 
nomical and  smokeless  firing  go  close  to- 
gether, and  nothing  better  indicates  the 
success  of  thorough  inspection,  combined 
with  intelligent  study  of  firing  conditions, 
than  the  fact  that  only  one  of  the  stacks 
visited  by  the  chief  of  the  department  re- 
mained an  offender  at  the  close  of  the  year. 
Two  fines  were  imposed  by  the  courts  dur- 
ing the  year  for  continued  violation;  but 
in  the  great  majority  of  cases,  fuel  users 
are  showing  themselves  heartily  anxious  to 
co-operate  with  the  board  in  this  important 
service. 

The  Rail  Problem 

EMPHASIS  is  again  laid  on  the  serious- 
ness of  the  rail  problem  by  the  recent 
discussion  of  the  subject  before  the  New 
York  Railroad  Club,  abstracted  on  page  106 
of  this  issue.  The  revolutionary  proposal 
of  Mr.  Lindenthal  to  experiment  with  U- 
shaped  double-webbed  rails,  with  a  view 
to  their  possible  adoption,  did  not  meet 
with  the  approval  of  the  other  engineers 
who  joined  in  the  discussion.  Yet  it  is  a 
deplorable  condition,  as  Mr.  Lindenthal 
pointed  out  and  all  agreed,  that  so  essen- 
tial a  part  of  the  railroad  structure  can 
fail  utterly  in  service,  without  warning  or 
seeming  provocation,  and  that  eternal  vigi- 
lance on  the  part  Of  track  men  must  be  de- 
pended on  to  prevent  daily  disaster. 
Whether  the  ultimate  solution  of  the  prob- 
lem will  be  a  radical  change  in  the  size  and 
shape  of  the  rail  section,  its  chemistry, 
the  mechanical  processes  of  rolling,  or  a 
combination  of  all  these,  must  be  deter- 
mined by  those  who  are  making  the  prob- 
lem  a   life   study.     Even   these   experts, 


however,  cannot  make  much  progresa  with- 
out money  for  experimental  purpoMS.  It 
is  unfortunate  that  the  American  Railway 
Association,  dissatisfled  with  results,  has 
withdrawn  its  financial  support  from  the 
rail  committee. of  the  American  Railway 
Engineering  Association.  It  behooves  the 
members  of  the  latter  organization,  as  well 
as  all  others  cognizant  of  the  technical  seri- 
ousness of  the  situation,  to  use  their  in- 
fluence to  the  utmost  to  convince  the  rail- 
road managers  that  the  rail  problem  must 
be  solved  and  that  it  can  only  be  solved 
by  continued,  costly  and,  to  a  large  extent, 
unproductive  experimentation. 

Successful  Ice  Fighting 

LAST  WEEK  Mr.  AUner,  superintendent 
of  the  Pennsylvania  Water  &  Power 
Company,  detailed  the  instructions  which 
have  been  prepared  to  guide  the  operators 
of  the  Holtwood  hydroelectric  plant  in 
their  endeavors  to  keep  the  plant  in  oper- 
ation when  its  continuance  in  service  is 
threatened  by  frazil  ice.  The  natural  in- 
quiry, following  a  reading  of  such  in8tru<> 
tions,  is  as  to  the  success  of  the  procedura 
laid  down.  This  inquiry  is  answered  fully 
in  a  second  article  by  Mr.  Allner,  printed 
on  page  113  of  this  issue.  His  frank  dis- 
cussion of  the  difficulties  encountered  and 
of  the  improvements  which  will  be  adopted 
next  year  make  the  article  of  unusual  value 
to  operators — and  designers,  too — of  hydro- 
electric plants.  It  must  be  expected  that 
in  working  out  a  procedure  such  as  this 
some  details  of  standard  equipment,  put  to 
a  new  use,  will  have  to  be  changed.  Of 
special  interest  are  the  means  for  detect- 
ing the  first  sign  of  frazil.  The  outstand- 
ing feature,  however,  is  that  the  plant  was 
kept  in  operation  and  that  the  rules  prom- 
ulgated have  proved  adequate  to  meet  the 
situation.  It  must  not  be  gathered  from 
the  length  of  the  instructions  and  the 
amount  of  detailed  information  given  by 
Mr.  Allner  that  frazil  ice  disturbances  are 
frequent  or  to  be  regarded  as  unusually 
alarming.  Such  is  not  the  case.  A  close 
reading  of  the  article  in  this  issue  shows 
that  frazil  ice  runs  are  rather  infrequent. 
The  attention  given  to  methods  of  fighting 
them  is  merely  an  evidence  of  the  care  with 
which  the  operation  of  the  plant  has  been 
worked  out  and  of  the  determination  of  the 
company  to  leave  nothing,  undone  to  help  at- 
tain the  desideratum — uninterrupted  opera- 
tion. 

Safety  First  in  Bridge  Building 

IT  IS  significant  to  note  that  in  the  larg- 
est of  modern  bridge-erection  problems, 
the  safety  and  .convenience  of  the  workmen 
are  recognized  as  essential  for  efficiency. 
Attention  has  already  been  called  to  the 
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rtvatiiig  staves  and  pin-driving  bridges  be- 
{■(  OBsd  by  the  American  Bridge  Company 
iB  tlM  •rection  of  the  Hell  Gate  arch.  It 
will  b«  recognixed,  moreover,  from  the  de- 
scription of  orsctiOD  toethods  on  the  Que- 
bsc  Bridge,  on  page  96  of  this  issue,  that 
the  St  Lawrsnee  Bridge  Company  is  sec- 
oad  to  no  erection  organization  in  caring 
for  the  safety  and  eflkiency  of  men  en- 
gaged in  what  must  alwa>'s  be  considered 
a  dangerous  class  of  work.  This  tendency 
■Mans  that  the  human  factor  in  construc- 
tiOB  is  beginning  to  receive  some  of  the 
attantioo  it  deserves.  Have  a  care  for  the 
bsb's  safety,  free  them  from  the  anxiety 
el  working  in  needleasly  exposed  places, 
make  it  easy  for  them  to  get  to  their  work. 
and  convenient  for  them  to  do  it,  and  long 
steps  have  been  taken  toward  winning  their 
kiyalty  and  arousing  pride  in  their  work 
that  cuts  both  ways.  The  men  earn  more 
for  the  contractor  and  more  for  them- 
Mhres,  the  while  doing  far  better  work. 
Aside  from  this  significant  tendency,  and 
from  the  fact  that  the  Quebec  Bridge  will 
be  the  largest  ever  built,  both  in  length  of 
span  and  in  weight  of  metal  in  the  main 
spaas,  the  new  erection  problems,  created 
largdy  by  the  extraordinary  distances  be- 
tween pin  points  in  the  main  trusses,  and 
the  skill  shown  in  solving  them,  for  which 
the  engineers  connected  with  the  bridge 
the  highest  credit,  will  be  of  great 
to  erection  engineers  and  con- 
tractors. There  is  no  doubt  that  the  erec- 
tion of  this  bridge  is  the  most  novel  and 
fnteresting  feat  of  its  kind  attempted  since 
the  Forth  bridge  was  completed. 


Home  Rule  in  Road  Work 
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HAT  we  want  is  home  rule,"  ora- 
torically  declared  an  Illinois  country 
politician  recently,  when,  by  taking  advan- 
tage of  a  small  legislative  attendance,  he 
blocked  the  passage  of  a  bill  appropriating 
the  iiMii|Minilsil  balancp  in  the  State  road 
fand  for  the  construction  of  hard  roads 
until  the  Senate  should  pass  a  bill  giving 
coanty  officials  more  authority.  He  and 
other  legialators  of  his  type  might  do  well 
to  heed  the  experience  of  other  States  in 
which  the  small  local  official  has  been  given 
Um  chance  to  express  his  views  or  exercise 
his  authority. 

Special  effort  was  made  in  Wisconsin  to 
obtain  suggestions  from  town  chairmen  as 
to  piaos  submitted  for  road  work,  but  the 
reeponse  was  extremely  meager.  The  State 
Highway  Commission  states  that  with 
pfauw  for  a  total  of  2527  miles  of  roads 
MbBitted  to  the  town  chairmen,  with  an 
request  for  suggestions  and  crit- 
not  more  than  fifty  such  sugges- 
ttona  were  received.  Most  of  the  town 
diainnen  either  do  not  take  the  trouble 
to  look  over  the  plans  and  the  road  to  be 
improved,  or  are  satisfied  with  the  plans. 
Some  of  them  prefer  to  register  their 
objections  to  the  construction  after  it  is 
finished  rather  than  to  make  helpful  sug- 
gestions in  time  to  prevent  mistakes. 

Kansas  has  "home  rule"  in  its  road  build- 
ing; in  fsct  too  much,  as  is  evidenced  by 
the  following  statement  by  W.  S.  Gear- 
hart,  State  engineer:   "The  lack  of  an  ade- 


quate system  of  road  management  largely 
accounts  for  the  waste  of  public  funds. 
Kansas  has  entirely  too  many  inexperi- 
enced, incompetent,  inefficient  road  officials. 
There  are  four  county  officials  for  each  of 
the  105  counties  and  an  average  of  about 
seven  township  road  officials  for  each  of 
the  1492  townships,  which  makes  a  total 
of  about  10,900  road  officials  to  super- 
intend the  construction  and  maintenance  of 
108,500  miles  of  highways,  or  about  one 
for  each  10  miles  of  road.  One-third  this 
number  of  officials  could  manage  the  work 
much  more  economically  and  much  more 
satisfactorily    from   every    standpoint." 

A  centralized  body  like  a  State  highway 
commission,  from  its  very  nature,  acts  as 
a  clearing  house  for  the  collection  of  in- 
formation and  impressions  as  to  improved 
methods  of  doing  work  and  is  in  a  position 
to  take  a  broad  view,  to  sift  the  wheat 
from  the  chaff  and  pass  on  to  the  local 
authorities  the  experiences  not  only  of 
other  counties  but  also  of  other  States. 
There  must  always  be  some  measure  of 
local  control  of  the  minor  highways.  In 
fact  it  is  well  that  it  should  be  so,  in  order 
that  the  people  may,  by  direct  participa- 
tion, have  a  concern  for  their  road  work 
and  its  cost.  But  more  and  more  every 
feature  of  road  work  needs  to  be  brought 
under  the  advisory  influence,  at  least,  of 
competent  engineers.  State-aid  now  plays 
an  important  part  in  the  highway  activities 
of  counties,  with  the  salutary  influence  on 
the  county  officials  due  to  contact  with  the 
State's  engineering  corps.  Likewise  some 
measure  of  county  control,  in  a  technical 
way,  would  be  of  immense  benefit  to  the 
township  highway  systems.  In  too  many 
States  the  township  road  supervisors  fol- 
low their  own  crude  theories  of  road  con- 
struction and  maintenance,  much  to  the 
detriment  of  the  resulting  highways. 


Standards  for  Drinking  Water 

NOT  long  ago  the  U.  S.  Treasury  De- 
partment issued  an  order  prescribing 
certain  standards  of  purity,  or,  to  be  more 
exact,  certain  limits  of  permissible  im- 
purity, for  drinking  water  furnished  by 
interstate  carriers.  These  regulations 
were  adopted  after  long  deliberation,  but 
they  have  already  been  criticized  by  water 
experts  as  being  too  drastic,  and  it  mu.st 
be  admitted  that  there  are  some  public 
water  supplies  generally  regarded  as  rea- 
sonably safe  for  general  use  which  will 
fail  to  meet  the  requirements.  It  is  even 
true  that  .some  filtered  water  supplies  can- 
not always  comply  with  the  tests  de- 
manded. Doubtless  the  opposition  to  these 
standards  will  grow  as  their  application 
becomes  wider. 

Without  attempting  to  comment  on  the 
stringency  or  leniency  of  the  require- 
ments for  bacterial  purity,  it  seems  proper 
to  point  out  the  great  difficulty  inherent  in 
the  application  of  any  fixed  standard.  If 
one  studies  the  bacteriological  analyses  of 
the  effluent  of  any  well-designed  and  well- 
operated  filtration  plant  it  will  be  evident 
that  the  numbers  of  bacteria  present  are 
not  uniform.  Most  of  them  will  hover 
around  a  certain  median  figure,  but  a  few 


will  be  higher  and  occasionally  one  will  be 
very  high,  due  either  to  a  temporary  lapse 
in  the  efficiency  of  the  filter  or  to  some 
error  of  observation.  To  fix  a  standard 
high  enough  to  include  these  occasional 
samples  would  make  it  too  lax;  to  fix  it 
too  close  to  the  median  would  be  too  strict. 
The  proper  standard  would  be  one  which 
was  not  exceeded  except  by  a  small  per- 
centage of  the  samples.  What  should  be 
this  percentage,  one,  or  five,  or  ten,  or  what 
figure?  At  present  no  one  can  give  an 
answer  based  on  adequate  data. 

Having  decided  upon  a  standard,  it  is 
obvious  that  it  cannot  be  applied  to  a 
single  sample  of  water,  because  this  sam- 
ple may  perchance  be  one  of  the  erratic 
ones  which  fall  within  the  small  allo'^abU 
percentage  of  excesses.  The  use  of  the 
standard  is,  therefore,  a  matter  of  judg- 
ment. No  water  should  be  condemned  on 
the  results  of  a  single  sample.  The  U.  S. 
Treasury  standard,  therefore,  should  not 
be  considered  as  unfair  until  the  manner 
in  which  it  is  used  by  the  authorities  has 
been  shown.  It  is  admittedly  a  tentative 
standard  and  subject  to  change,  and  is  in- 
tended to  be  applied  to  drinking  water 
only.  Water  analysts  will  do  well  to  study 
carefully  the  mathematics  of  these  im- 
portant bacteriological  tests. 

Another  phase  of  the  subject  of  stand- 
ards of  purity  of  water  supplies  should  be 
considered — the  influence  of  custom  or  local 
prejudice.  The  permissible  limit  of  color 
in  water  is  sometimes  said  to  be  10  or  15 
or  20,  or  thereabouts.  Is  this  arbitrary 
or  local?  In  regions  where  colored  waters 
are  common  it  is  well  known  that  con- 
sumers do  not  object  to  water  with  a  fairly 
high  color,  to  a  color  that  would  not  be 
tolerated  in  some  other  region.  And  in 
the  same  way  consumers  who  are  accus- 
tomed to  a  very  soft  water  object  strenu- 
ously to  even  a  slight  increase  in  hardness. 

To  what  extent  should  the  standards  for 
water  served  by  interstate  carriers  be  in- 
dependent of  local  standards?  To  require 
a  soft  water  in  a  hard-water  country  would 
be  so  difficult  as  to  be  practically  impos- 
sible and,  from  the  standpoint  of  a  drink- 
ing water,  unnecessary,  so  far  as  local  trav- 
elers are  concerned.  Yet  to  subject 
cross-country  travelers  alternately  to  very 
hard  and  very  soft  waters  is  undesirable. 

The  more  one  studies  the  subject  of 
standards  the  more  difficult  it  appears  to 
be.  The  general  principle,  however,  would 
seem  to  be  axiomatic,  that  the  wider  the 
geographical  application  of  a  standard  the 
more  lenient  it  should  be.  Possibly  the  out- 
come will  be  the  adoption  of  certain  general 
standards  of  wide  application  supplemented 
by  local  standards  appropriate  to  local  con- 
ditions. 


The  Jitney's  Wane  and  Influence 

AS  was  predicted  in  this  journal  early 
this  year  the  jitney  craze  seems  to  have 
passed  its  height.  The  downward  trend 
was  clearly  noticeable  on  the  Pacific  Coast 
as  far  back  as  March,  but  reports  from 
other  sections  of  the  country  indicate  that 
the  experience  is  being  repeated  quite  gen- 
erally.   It  was  contended,  in  the  early  days 
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of  the  jitney  movement  less  than  a  year 
ago,  that  large  companies  would  enter  the 
field  and  with  their  more  efficient  manage- 
ment prove  a  formidable  competitor  to  the 
street  railways.  This  journal  conceded  that 
there  was  a  chance  for  success  with  the 
5-cent  conveyance  provided  the  traffic  were 
dense  and  the  haul  only  about  a  mile. 
Later  events,  however,  lead  one  to  wonder 
whether,  even  under  this  favorable  con- 
dition, there  is  likely  to  be  a  success  suffi- 
ciently marked  to  keep  capital  in  the  en- 
terprise. 

Recently   a   well   organized  company   in 
Washington  which  had  been  operating  six 
eighteen-passenger   buses   of   good   design 
over   a   route   from    Fifteenth   Street   and 
Pennsylvania  Avenue,  a  departmental,  busi- 
ness and  hotel  center,  to  Sixteenth  and  U 
Streets,  traversing  one  of  the  best  residen- 
tial   districts    of   the   city,    went    into   the 
hands  of  a  receiver.     The  maximum  haul 
for  a  5-cent  or  a  six-for-a-quarter  fare  was 
11/2  miles.    The  traffic  has  amounted  to  as 
many  as  65,000  passengers  a  month,  but 
the  line  could  not  be  made  to  pay  even  with 
the    most    economical,    not    to    say    parsi- 
monious, management.    It  is  simply  a  case 
of  trying  to  give  a  service  for  less  than 
cost,  cost  in  this  case  meaning  proper  al- 
lowances not  only  for  operating  expenses, 
but  also  for  interest,  depreciation,  mainte- 
nance and  a  fair  return  on  the  capital.    In 
this  case  the  failure  is  all  the  more  note- 
worthy   because    the    enterprise    was    well 
backed  financially   and   had   a  particularly 
good  route.     A  similar  experience,  though 
the  conditions  were  not  quite  so  favorable, 
was  recorded  at  Los  Angeles  some  months 
ago  when  a  bus  company  that  had  been  in 
operation    for   three   years   went   into   the 
hands   of  a  receiver. 

Nevertheless,  during  its  short  but  very 
active  career,  the  jitney  has  made  inroads 
upon    the   electric    railway    industry   aside 
from   the  hole   due   to   it   in   the  financial 
account.  Street  railway  operators  have  been 
wondering   whether    it   would    not    be   ad- 
visable to  build  a  light,  small-capacity  car, 
which  could  be  run  with  one  man  and  at 
frequent   intervals.      This    suggestion   was 
made  editorially  in  this  journal,  April  24, 
page   513.      It   has    very    manifest   advan- 
tages,  because   of  the   smaller   number  of 
stops  (a  matter  directly  related  to  the  pas- 
senger-carrying capacity)    and  the  shorter 
time  taken  in  starting  and  stopping.    Even 
beyond  this  proposal,  which  in  itself  is  a 
far  step,  since  the  tendency  in  street-rail- 
way  car   design    has    been    toward    longer 
and  heavier  units,   the  proposal  has  been 
seriously    made    that   the    zone   system   be 
adopted,  offering  a  lower  fare  for  the  short 
haul  traffic  in  a  central  business  zone.     In 
fact,  this  method  is  now  being  used  by  the 
British  Columbia  Electric  Railway.    While 
for  its  ordinary  service  a  5-cent  fare  is 
charged,    a   special    non-transfer   ticket    is 
sold  at  the  rate  of  eight  for  25  cents,  good 
only  within  the  city  limits  of  Vancouver 
and  of  Victoria.     At  Milwaukee  the  zone 
system  has   also  been  proposed   in   order 
that,  with  a  reduced  rate,  the  number  of 
passengers  may  be  increased,  thus  setting 
up   competition    with    the    jitney    and    en- 
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couragmg  those  to  ride  who  now  walk  for 

short  distances. 


Considering  the  attention  being  given  to 
these  two  possible  means  of  competing 
with  Jitney  service  one  need  not  be  sur- 
prised at  developments  in  either  direction 
in  the  near  future.  The  jitney  would  then 
not  have  been  without  service  even  to  the 
electric  railway  industry  itself. 

Recent  Progress  in  the  Development 
of  Power 

POWER  plant  engineering  maintains  a 
steady  advance  toward  more  efficient 
installations.  Progress  is  being  made  alonjf 
many  lines,  assumed  to  be  thoroughly 
standardized  by  persons  not  intimately  as- 
sociated with  this  field  of  work,  as  even 
the  casual  reader  of  this  year's  report  of 
the  National  Electric  Light  Association's 
committee  on  prime  movers  will  discover. 
Noteworthy  developments  are  under  way 
in  all  departments  of  power  production,  but 
at  present  chief  interest  attaches  to  the 
boiler  plant,  to  auxiliary  equipment  long 
considered  settled  in  design,  and  to  refine- 
ments in  hydraulic  measurement. 

Improvements  in  automatic-stoker  de- 
sign have  lately  been  realized  which  mean 
more  convenient  installations  from  the 
space  standpoint,  besides  greater  assur- 
ance of  smokeless  combustion  and  exceed- 
ingly efficient  utilization  of  fuels  of  vary- 
ing grades.  The  increasing  size  of  boilers 
justifies  many  refinements  of  design  and 
measurement  which  would  hardly  be  war- 
ranted in  small  plants,  and  scientific  man- 
agement is  coming  to  be  the  order  of  the 
day  in  the  best  boiler  rooms.  With  large 
units  goes  a  complete  equipment  of  indi- 
cating and  recording  instruments  which 
ultimately  will  put  the  "steam  end"  of  an 
installation  on  a  far  higher  plane  of  serv- 
ice than  has  previously  been  realized. 

By    the   subdivision    of   economizers    in 
certain  cases,  so  that  each  boiler  has  its  own 
section,  feed  water  temperatures  have  been 
increased  advantageously  and  many  of  the 
difficulties    associated    with    single    econo- 
mizers of  large  size  eliminated.     Exactly 
how   far   to   push   feed-water   heating   by 
economizers   depends   on    investment   cost, 
depreciation,  operating  expense,  space  re- 
quirements and  the  economy  obtained,  each 
case  being  a  separate  engineering  problem. 
With  the  present  tendency  to  increase  the 
operating  pressure  of  boilers,  it  is  evident 
that  some  change  of  materials  away  from 
cast-iron  will  have  to  be  made  in  econo- 
mizer construction,  since  the  feed-line  pres- 
sure   is    rapidly   approaching   300   lb.   per 
square  inch  in  advanced  installations.   Spe- 
cial attention  must  also  be  given  to  the 
study   of   ash   fusibility,   to  the  effect   of 
slags  on  furnace  linings,  to  improvements 
in  the  methods  of  sampling  flue  gases  for 
analysis,  and  to  the  prevention  of  damage 
to  boilers  from  water-treating  compounds 
containing  carbonate  of  soda.    It  is  antici- 
pated that  a  bulletin  on  the  last  topic  will 
soon  be  issued  by  the  Engineering  Experi- 
ment Station  of  the  University  of  Illinois, 
in  view  of  an  investigation  of  these  troubles 
conducted  by  Dr.  W.  F.  M.  Goss. 


The  most  notable  point  in  uteam-turbine 
development  of  late  is  the  large  size  of' 
units  which  have  been  installed.    No  revo- 
lutionary  changes    in    design    have    lately 
been  brought  out,  but  it  is  notable  that  the 
economy   of  turbines   has   been    improved 
from  10  to  20  per  cent  in  the  past  three 
years,  and   that  the  service  of  even  the 
largest   machines    is   proving   most   satis- 
factory.    The  tendency  in  station  design 
where  the  loads  sufltee  is  to  provide  very 
large  units  for  handling  the  bulk  of  the 
service,     carrying     the     shorter     duration 
peaks  on  the  older  and  less  efficient  appa- 
ratus.    Turbines  of  30,000-kw.  rating  are 
proving  as  reliable  as  much  smaller  units. 
The  amount  of  power  involved  in  these  im- 
mense  machines   justifies   the   utmost   re- 
finement of  design,  not  only  in  relation  to 
turbines  and  generators,  but  to  auxiliaries, 
and  particularly  to  condensing  equipment. 
Many   high-class   steam   plants  are  still 
equipped  with  condensing  apparatus  which 
on    the    builders'    rating    cannot    yield    a 
vacuum  within  0.5  in.  as  high  as  is  easily 
possible   with    a    properly    designed    con- 
denser, and  this  loss  amounts  to  hundreds 
of   thousands    of   dollars    annually.      Con- 
denser manufacturers  are  now  fortunately 
prepared  to  deliver  equipment  in  which  the 
loss  of  pressure  of  the  steam  in  passing 
through  the  tubes  is  greatly  reduced,  and 
the  advances  in  detailed  design  in  this  long- 
standardized   apparatus   are   most   encour- 
aging to  the  seeker  of  high  over-all  plant 
efficiency.     Pumps  are  also  coming  to  the 
front  in  efficiency  studies,  and  at  last  the 
immense  importance  of  saving  heat  units 
in  the  station  basement  is  receiving  due 
recognition. 

The  omission  of  regular  measurements 
in   any   important   department   of   power- 
station  service  is  likely  before  long  to  be 
a  thing  of  the  past  in  all  well  conducted 
plants.    Whether  for  tests  or  routine  oper- 
ation, engineers  are  no  longer  content  to    - 
let  large  quantities  of  water,  steam,  fuel 
and  oil  pass  through  cycles  of  service  with- 
out commercially  accurate  measurements, 
either  of  the  recording  or  of  the  indicating 
type.     The  measurement  of  condenser-tube 
leakage  by  an  electrical  resistance  method, 
the  use  of  chemical  analyses  to  determine 
the  amount  of  water  discharged  by  wheels 
in  hydroelectric  stations,   renewed  appre- 
ciation   of    the    better    known    means    of 
checking  the  costly  quantities  which  may  be 
looked  upon  as  the  raw  material  of  power 
production,  and  the  adaptation  of  special 
recorders  and  regulators  to  draft  measure- 
ment and  control,  all  indicate  the  interest 
prevalent  in  securing  all  possible  data  re- 
garding power  production.     As  for  prime 
movers,  the  steam  turbine  and  the  recipro- 
cating engine  are  to-day  far  ahead  of  the 
gas   engine   in   development,    and   the   ad- 
vance of  the  crude-oil  engine  appears  to  be 
rapid  in  the  small-power  field  where  inde- 
pendent  service  is   required.     The  steam 
turbine    bids    fair   to   be   the   most   con- 
spicuous prime  mover  for  some  years,  and 
with  the  development  of  still  larger  plants 
for  wide-area  service,  interesting  data  as 
to  economy  of  production  on  a  great  scale 
will  become  available. 
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New  Methods  Evolved  in  Building  World's  Largest  Bridge 

Quebec  Erection  Takes  Care  of  Members  Spliced  Between  Panel  Points  by  "Flying  False- 
work"  and   Erection   Trusses — Travelers   Unique  for  Size  and   Central   Operating   Control 


REM.ARKABLE  erection  problems  solved 
by  unique  and  effective  methods  char- 
acterize at  every  turn  the  greatest  bridge- 
^tiiUiinj  undertaking  that  has  ever  been 
attanq^tad.  The  main  members  of  the 
Qaebec  Bridge  are  so  huge  that  most  of 
them  have  to  be  spliced  between  panel 
points,  and  these  spliced  halves  further  split 
lengthwise  into  two  and  even  four  parts  for 
shipment  and  erection.  The  field  work  of 
fitting  these  parts  together  was  only  made 
possible  by  shop  work  of  unprecedented 
Mcnracy.  This  splicing  also  made  neces- 
sary extraordinary  means  of  support  be- 
tween panel  points  for  many  of  these  mem- 
bers during  erection. 

A  vertical  hoisting  range  of  320  ft.  was 
required  of  the  erection  tools,  within  which 
height  90-ton  members  must  not  only  be 
handled,  but  handled  in  pairs,  and  with 
speed  and  accuracy.  The  size  and  weight 
of  the  trusses  made  it  desirable  to  have 
erection  progress  on  both  sides  of  the  bridge 
exactly  simultaneous.  This  condition  has 
been  met  and  turned  to  positive  advantage. 

To  deliver  material  to  the  piers  at  the 
river's  edge  for  simultaneous  erection  of 
the  anchor  and  channel  arms  would  have 
required  expensive  trestles  and  a  double 
outlay  for  erection  plant.  On  the  other 
hand,  to  erect  the  anchor  arms  first  has 
required  heavy  falsework,  some  of  which  at 
least  must  remain  in  place  until  the  river 
work  is  well  along,  since  the  top  chords  of 
the  bridge  are  tension  members,  and  the 
stress  in  them  could  not  be  reversed  with- 
out going  to  great  expense  in  their  con- 
struction. 

Oiocs  OP  Erection  on  Anchor  Arm 

An  account  of  the  erection  of  the  north 
anchor  arm,  describing  the  traveler  tracks, 
and  the  erection  provision  for  deformation 
camber,  was  published  in  the  Engineering 
Record  of  Jan.  16,  1915,  page  80,  and  this 
•reetion  will  only  be  outlined  here.  The 
floor  system  of  the  north  anchor  arm  was 
erected  on  interior  falsework  consisting  of 
steal  towers,  topped  by  heavy  plate  girders 
on  which  the  floorbeams  of  the  bridge  rest 
directly.    The  traveler,  running  on  outside 


tracks  on  this  floor  system,  completed  this 
operation  from  abutment  to  pier.  It  then 
moved  back,  setting  steel  columns  at  each 
panel  point  under  each  truss  and  erecting 
the  bottom  chord  as  it  went.  It  next  trav- 
eled back  to  the  pier,  the  move  being  made 
in  a  few  hours,  and  began  erecting  each 
truss  to  the  subpanel  points  above  the  floor 
system.  The  floorbeams  were  then  con- 
nected to  the  trusses  and  no  longer  required 
the  support  of  the  first  set  of  staging.  The 
traveler  then  erected  the  upper  part  of  the 
trusses,  completing  the  span  as  it  moved 
out  for  the  last  time.  The  falsework  that 
had  carried  the  floor  system  was  removed 
behind  it.  This  was  promptly  shipped 
across  the  river  and  re-erected  under  the 
south  traveler,  which  had  just  been  set  on 
the  south  abutment. 

The  bank  on  the  south  side  is  higher 
than  that  under  the  north  anchor  arm,  but 
the  steel  towers  of  the  falsework  were  de- 
signed so  that  a  section  unbolted  and  re- 
moved from  each  left  them  the  proper 
length  for  their  new  positions.  This  in- 
terior falsework  weighs  2500  tons,  while  the 
outer  towers  under  the  panel  points,  which 
must  remain  in  place  until  the  river  arm  is 
erected,  and  which  alone  had  to  be  dupli- 
cated for  the  south  anchor  arm,  weigh  but 
500  tons. 

Tower  Travelers  Equipped  with  Cranes 
AND  Booms 

The  1000-ton  travelers  that  are  handling 
this  erection  are  themselves  without  prece- 
dent in  design  and  operation.  The  main 
bridge  tracks  are  left  clear  for  steel  deliv- 
ery, and  additional  girders  outside  them 
carry  the  traveler  tracks.  A  square  steel 
tower,  comparable  in  height  and  weight  of 
members  to  the  frame  of  a  fifteen-story 
building,  is  surmounted  by  a  trussed  bridge, 
overhanging  either  side  of  the  tower  paral- 
lel to  the  main  trusses.  On  top  of  this 
bridge  are  two  traveling  cranes,  each  crane 
carrying  two  hoisting  machines.  These 
main  hoists  are  mounted  back  to  back  on 
the  crane  girders,  and  each  operates  a  ten- 
part  fall.  In  order  to  keep  the  heavy  ma- 
chines as  near  the  center  of  the  bridge  as 


possible,  the  hoisting  cables  are  led  over 
sheaves  mounted  on  trolleys  connected  to 
the  main  hoists  and  moving  with  them.  An 
auxiliary  crane  is  mounted  on  the  outer 
end  of  each  of  the  main  cranes.  These  aux- 
iliaries are  moved  by  hand  power,  but  are 
provided  with  power  hoists.  They  handle 
pin-driving  cages,  riveting  platforms  and 
light  loads. 

In  addition  a  steel  boom  is  mounted  half 
way  up  each  corner  post,  each  boom  swing- 
ing by  power  through  270  deg.  Tfie 
four  hoists  controlling  these  booms  are 
banked  on  the  operating  deck,  over  the 
tracks,  on  the  land  side  of  the  traveler. 
Just  under  them  is  the  transformer  house 
— for  the  sole  power  used  for  all  the  erec- 
tion is  electricity  from  neighboring  power 
developments.  At  the  front  of  the  operat- 
ing deck  is  a  bridge  from  which  all  sides  of 
the  traveler  are  visible.  Here  are  the  con- 
trols for  operating  the  cranes  on  top.  The 
motors  for  the  hoisting  and  traveling  mo- 
tions, however,  are  mounted  on  the  cranes 
above,  and  draw  current  from  a  multiple- 
unit  contact  system  on  the  deck  of  the  top 
bridge.  A  man  is  stationed  at  each  hoist, 
with  a  telephone  to  the  control  deck  at  his 
elbow,  in  case  of  accident.  An  electric 
elevator  connects  the  crane  deck  with  the 
operating  deck.  The  traveler  is  mounted 
on  four  trucks  provided  with  eight  wheels 
each,  and  is  moved  by  two  sets  of  wire- 
rope  falls,  to  which  two  of  the  derrick  falls 
are  luffed  for  pulling. 

With  this  traveler  it  is  possible  to  set  the 
corresponding  members  of  each  cantilever 
truss  at  one  operation.  The  members  are 
loaded  each  on  two  short,  heavy  lorry  cars, 
and  pushed  out  to  the  bridge  head  side  by 
side  on  the  main  tracks  by  dinkeys.  The 
front  crane  is  spotted,  and  its  trolleys  are 
run  in  to  the  sides  of  the  traveler. 

A  two-part  fleeting  tackle  is  hooked  into 
two  open-sheave  blocks  on  the  inside  of  the 
lifting  beams  on  each  set  of  falls  from  this 
forward  crane.  This  fleeting  tackle  draws  in 
the  opposite  blocks  of  the  crane  to  the  main 
tracks.  The  open-sheave  blocks  are  mounted 
on  a  center  strap,  and  the  fleeting  tackle, 
consisting  of  a  single  long  sling  of  wire 


APPEOACHDJG  THE  BRIDGE  BY  ROAD,  ONE  SEES  SPREAD  OUT  BELOW  HIM  THE  STEEL  YARD,  SERVED  BY  AN  OVERHEAD  CRANE 
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LIGHT   EXTERIOR   FALsEWoKK   SUPPORTS  ANCHOR  ARM 


LIFTING-PIN  BUSHED  IN  LABGE  HOLE 


GUIDING  HALF  OF  DIAGONAL  INTO  PLACE 


STARTING  OUT  OVER  RIVER — NOTICE  RIVETING   PLATFORMS  ON  TOP  CHORD 


THESE  TWO  MEMBERS,  SHOWN  IN  PLACE  ABOVE,  WERE  SET  IN  40  MINUTES 


ONE  TRUCK  OF  1000-TON  TRAVELEE 
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rope,  needs  only  to  hMvt  the  bights  of  each 
put  thrown  behind  the  sheaves  to  engage 
the  bloeks.  The  two  ends  of  the  sling. 
which  arc  on  top,  are  then  picked  up  by  one 
of  the  forward  booms,  drawing  the  main 
falb  in  over  the  track  until  they  can  be 
hookad  np  to  the  forward  ends  of  the  mem- 
bers to  be  set.  The  ends  of  these  members 
are  then  raised,  and  the  crane  which  has 
hoU  of  them  is  moved  forward. 

Meanwhile  the  derrick  holding  the  fleet- 
ing tackle  booms  out  and  picks  up  its  load, 
and  the  dinkeys  push  out  the  rear  ends  of 
the  two  members,  which  still  rest  on  the 
rear  lorry  cars.  When  the  back  hitching 
point  of  these  members  comes  in  front  of 
the  traveler  tower,  where  the  rear  crane 
can  reach  it,  the  falls  of  this  crane  are 
fleeted  in  by  the  other  forward  boom  and 
attached.  The  members  are  then  raised 
clear  and  the  cranes  run  out  in  position  to 
set  them,  one  raising  its  ends  as  the  other 
lowers  until  the  members  reach  the  proper 
inclination  for  entering.  The  fleeting 
tackles  are  slacked  as  soon  as  the  members 
are  in  the  clear,  and  are  cast  off  by  four 
men,  one  of  whom  rides  each  lifting  beam, 
by  throwing  the  bights  of  the  slings  out  of 
the  open  sheaves.  The  members  are  then 
lowered  or  raised  to  place  and  connected. 
With  the  centralized  control  of  the  traveler 
it  is  possible  to  move  the  cranes  and  booms 
together  as  if  they  were  interlocked,  with 
little  signaling  and  a  minimum  expense  of 
hmg  power.  The  two  73-ton  inner  halves  of 
the  upper  half  of  the  lower  subdiagonal  in 
the  cantilever  panel  next  the  north  pier 
were  set  in  this  manner  inside  of  40  min., 
the  operation  being  timed  by  a  representa- 
tive of  this  journal. 

Two  general  t>T)e8  of  lifting  hitch  are 
used.  They  are  identical,  except  that  in  one 
the  lifting  pin  is  bushed  in  a  large  pin-hole 
of  a  member,  while  in  the  other  the  lifting 
pin  passes  through  holes  in  special  lifting 
angles  bolted  to  the  back  of  the  member. 
The  first  type  is  shovni  in  the  upper  right 
comer  of  page  97,  which  photograph  also 
shows  the  open-sheave  block  for  the  fleeting 
tackle  at  the  right  of  the  lifting  beam. 

"Flying  Falsework" 

The  vertical  tension  members  from  the 
subpanel  points  to  the  bottom  chord  are 
erected  after  all  the  diagonals  for  the  panel 
are  in  place.  To  make  the  pins  in  these 
poata,  as  well  as  to  support  the  bottom- 
chord  members  until  they  are  placed,  some 
kind  of  falsework  from  which  to  jack  was 
practically  neceasar}-.  Such  falsework  was 
alao  required  for  another  reason.  The  four 
parts  of  each  bottom-chord  section,  spliced 
in  the  center,  must  be  erected  and  matched 
up  on  something  solid  in  order  to  obtain 
workable  results. 

A  lattice  truss,  lying  flat  in  the  plane  of 
the  bottom  chord,  with  a  set  of  heavy  gir- 
ders under  each  chord  member,  was  devised 
for  this  service.  Its  rear  end  is  supported 
from  the  pier  for  the  first  panel,  and  hung 
from  the  last  bottom-chord  panel-points  for 
the  rest  of  the  erection.  Each  side  of  its 
"flying"  end  is  hung  by  two  ties,  each  con- 
sisting of  one  long  and  several  short  pairs 
of  eyebars  from  the  last  subpanel  points 
erected.  The  length  of  these  ties  is  ad- 
justed for  each  succeeding  panel  by  means 
.  of  the  short  eyebars  at  their  lower  ends. 
On  top  of  the  girders  of  this  truss,  under 
the  splice  and  under  the  outer  end  of  each 
bottom-chord  section,  are  set  four  100-ton 
hydraulic  jacks  to  make  the  necessary  ad- 
justment.    This   bridge   is   raised  by  the 


main  traveler  by  means  of  two  pairs  of 
lifting  angles,  and  can  be  slid  forward  one 
panel  and  reset  in  a  minimum  of  time. 

The  lower  diagonal  members  are  erected 
after  the  first  half  of  the  bottom-chord, 
which  is  the  first  member  set  in  each  panel. 
They  are  supported  by  guy  tackles  of  wire 
rope  attached  to  the  subpanel  points  last 
erected.  These  tackles  are  pulled  to  the 
required  tension  by  the  derrick  booms  and 
clamped  off  with  heavy,  copper-lined  eight- 
bolt  cable  clamps  before  the  lifting  tackles 
are  loosened.  They  provide  ready  adjust- 
ment in  making  the  pin  connections  with  the 
other  members  meeting  at  the  subpanel 
point.  The  outer  ends  of  the  bottom-chord 
members  are  next  set.  Then  the  remaining 
diagonals  of  the  panel  are  erected.  After 
the  lower  vertical  members  have  been  placed 
the  upper  posts  are  set,  and  last  the  top- 
chord  members  are  placed.  This  chord  is 
composed  of  two  lengths  and  two  banks  of 


connections  left  drifted  or  bolted  in  the 
ordinary  way  and  make  it  impossible  to 
rivet  them  later.  On  the  speed  of  this  work, 
therefore,  hangs  the  whole  erection  prog- 
ress and  everything  is  done  to  facilitate  the 
riveting. 

Good  Shop  Work  Helps  Erection 
The  shop  work  on  these  large  members  is 
of  the  finest  and  the  money  spent  on  it  has 
made  erection  accurate  and  easy.  Although 
the  fact  is  so  incredible  that  the  engineers 
are  loth  to  be  quoted  about  it,  it  is  a  mat- 
ter of  common  knowledge  at  the  bridge  that 
the  top  pins  of  the  main  north  posts,  which 
are  310  ft.  high,  and  contain  six  splices, 
were  erected  within  0.002  ft.  of  their  calcu- 
lated elevation  for  the  prevailing  weather 
conditions.  Precise  checks  only  confirmed 
the  accuracy  of  the  first  measurement. 

The  north  anchor  arm  has  been  erected 
and  the  north  cantilever  begun.    It  and  the 


CARS  WITH  holes  IN  FLOOR  REQUIRED  FOR  TRANSPORTING   MANY   MEMBERS 


eyebars.  To  support  the  center  pin  during 
erection  each  panel  length  is  packed  inside 
a  light  riveted  truss,  which  spans  the  panel, 
but  takes  no  stress  as  a  member  of  the 
bridge.  The  eyebars  are  packed  in  these 
trusses  in  the  bridge  yard,  and  hauled  to 
the  traveler  and  erected  as  a  unit. 

Safety  Provisions  Necessary  for  Rapid 
Erection 

Pin-driving  cages,  provided  with  chain 
blocks  for  raising  and  inserting  the  pins, 
and  holding  the  ram,  are  handled  by  the 
auxiliary  cranes.  These  cranes  also  handle 
the  riveting  stages.  A  small  electric  winch 
mounted  on  the  top  of  each  main  post  drags 
a  traveling  riveting  platform  up  each  chord 
from  panel  point  to  panel  point.  These  two 
platforms  are  connected  by  an  ample  run- 
way with  handrails  carried  on  the  top  ties 
between  the  main  trusses.  Ample  and  solid 
stairways  and  wide,  safe  platforms  are  pro- 
vided everywhere.  Electric  elevators  are 
also  installed  to  connect  the  track  level  with 
the  ground  at  each  abutment. 

As  a  result  of  these  provisions  the  men 
do  not  have  their  energies  dissipated  by 
holding  to  precarious  perches  while  trying 
to  work,  and  are  able  to  get  from  point  to 
point  on  the  trusses  without  tiring  them- 
selves out  in  order  to  get  to  their  work. 
Attention  to  these  points  would,  it  is  be- 
lieved, pay  on  any  erection,  but  on  a  bridge 
of  this  size  this  is  essential  to  progress. 
The  cantilever  arms  of  the  bridge  must  be 
riveted  practically  as  fast  as  they  are 
erected,  not  only  for  safety,  but  because 
erection  stresses  would  displace  any  riveted 


south  anchor  arm  will  doubtless  be  finished 
this  season,  as  from  600  to  800  tons  a  day 
are  being  erected  by  each  traveler.  The 
north  traveler  next  year  can  erect  the  sus- 
pended span.  For  this  purpose  its  tower 
will  be  shortened  by  taking  out  two  of  the 
panels.  The  suspended  span  will  be  erected 
on  towers,  over  the  water  at  high  tide,  but 
on  ground  which  is  bare  at  low  tide.  The 
concrete  footings  for  this  falsework  are 
now  being  placed.  Meanwhile  the  south 
traveler  can  erect  the  south  cantilever.  The 
suspended  span  will  then  be  floated  into 
place  and  connected  at  the  ends  of  the  canti- 
lever arms.  There  is  nothing  to  prevent 
carrying  out  this  program,  as  fabrication  is 
well  advanced.  The  steel  for  the  north  can- 
tilever is  practically  all  at  the  site,  as  is 
that  for  the  south  anchor  arm,  and  also 
some  of  that  for  the  south  cantilever. 

Yards  Equipped  with  90-Ton  Cranes 

The  steel  is  unloaded  by  the  yard  cranes 
and  locomotive  cranes  in  a  large  yard  on 
each  bank  of  the  river,  back  of  the  approach 
tracks  to  the  bridge.  Here  it  is  sorted 
and  stacked  and  the  top  chords  and  lighter 
long  diagonals,  shipped  in  sections,  are 
fitted  together  by  the  90-ton  traveling  yard 
cranes.  Members  are  loaded  up  on  lorry 
cars  as  wanted  and  hauled  to  the  bridge-  ■ 
head. 

The  personnel  assembled  by  the  erection 
of  this  bridge  includes  C.  N.  Monserrat, 
chairman  and  chief  engineer  of  the  Board 
of  Engineers,  Quebec  Bridge,  Ralph  Mod- 
jeski  and  C.  C.  Sv,'hneider,  consulting  engi- 
neers to  the  board,  and  H.  P.  Borden,  as- 
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sisUDt  to  the  chief  eninneer.  J.  D.  Wilkens 
is  in  charge  of  erection  for  the  board  as 
resident  engineer  at  the  bridge.  With  the 
St>  Lawrence  Bridge  Company,  which  has 
the  contract  for  the  fabrication  and  erec- 
tioD  of  the  steel,  is  associated  S.  P.  Mitchell 
as  eoBiulting  engineer.  George  F.  Porter 
is  erection  engineer  for  the  contractor, 
while  William  Fortune  is  in  charge  of  all 
erection  as  superintendent. 


Patrol   System   for    Pennsyl- 
vania Road  Maintenance 

Wewly  Organized  Plan  of  Caring  for  State  High- 
way* Will  Be  Inaugurated  in  August — Force 
WUl  Number  190  Men 

THE  patrol  system  of  maintenance  will 
be  established  on  Pennsylvania  State 
highway  routes  on  Aug.  1.  Caretakers  will 
be  employed  and  each  man  will  be  assigned 
to  a  designated  section  of  highway,  for  the 
maintenance  and  repair  of  which  he  will  be 
held  responsible.  One  hundred  and  ninety 
men  will  be  placed  on  this  patrol  work  at 
the  start  and  the  territory  covered  will  ex- 
tend through  forty-six  counties.  These 
men  will  be  paid  at  the  rate  of  from  15  to 
20  cents  an  hour,  depending  upon  the  scale 
of  wages  for  labor  in  their  districts.  This 
will  meui  an  annual  expenditure  of  $120,- 
000,  n^ich  will  figure  down  to  a  mainten- 
ance cost  of  |65  a  mile  a  year  for  the  State 
highways.  Maintenance  charges  hereto- 
fore have  averaged  $500,000  a  year. 

The  patrol  men  will  be  directly  under  the 
county  superintendents.  They  will  be  re- 
quired to  make  out  a  daily  report  of  the 
number  of  hours  they  work  and  these  re- 
ports will  be  collected  by  the  county  super- 
intendents, who  will  make  out  payrolls  for 
the  patrol  men.  As  the  county  superin- 
tendents have  been  supplied  with  light 
roadsters,  it  will  be  possible  for  them  to 
keep  in  close  touch  with  these  patrol  men 
on  the  State  highways  and  to  ascertain 
whether  or  not  the  work  is  being  done 
properly. 

Tools  and  Equipment 

Each  patrol  man  will  be  supplied  with 
tools  and  equipment  necessary  for  his  work 
and  each  one  will  have  a  small  red  flag 
which  he  will  be  required  to  place  in  a  con- 
spicuous position  on  the  road  when,  for  any 
reason,  he  is  required  to  leave  the  roadside 
during  working  hour.s.  Hence,  either  the 
presence  of  the  patrol  man  at  work  or  of  his 
flag,  indicating  temporary  absence,  will  be 
noticeable  during  the  working  hours. 

Great  care  is  being  exercised  in  the  selec- 
tion of  these  patrol  men  and  State  Highway 
Commissioner  Cunningham  is  determined 
to  have  none  but  sober,  honest  and  indus- 
trious men  in  these  responsible  positions. 
If  it  is  found  that  the  patrol  men  are 
neglecting  their  work  instant  dismissal  will 
follow. 

The  manner  in  which  the  caretakers  will 
work  is  as  follows:  Along  the  side  of  the 
highway  at  frequent  intervals  will  be  placed 
small  piles  of  stone  chips  and  gravel,  which 
will  be  used  in  patching  holes  as  they  are 
found  in  the  roadway.  Barrels,  or  drums, 
of  bituminous  material,  containing  approxi- 
mately 45  gal.  each,  will  be  placed  at  inter- 
vals of  from  Yi  to  1/3  mile  along  the  road- 
side. When  the  caretaker  find.s  a  spot  in 
the  road  which  shows  signs  of  wear,  he  will 
place  the  stones  and  bituminous  material  on 
it,  tamping  it  down  carefully  and  making 
the  surface  of  the  road  smooth  and  even. 


The  caretaker  also  will  look  after  the  edges 
of  the  road  and  will  keep  the  berms  clear 
of  weeds  and  grass  and  will  protect  the 
shoulders  of  the  road  to  prevent  water  from 
getting  underneath. 

Each  patrol  man  will  be  supplied  with 
the  following  outfit:  A  small  combination 
melting  and  pouring  pot  on  wheels,  a  hand- 
pouring  pot,  an  asphalt  tamper,  a  wheel- 
barrow, a  push  brush,  a  pick,  a  short- 
handled  and  a  long-handled  shovel,  a  scythe 
and  snath,  a  mattock,  a  rake  and  a  brush 
hook. 

As  the  patrol  men  will  be  under  the  con- 
stant watch  of  the  county  superintendent, 
it  will  be  necessary  for  them  to  devote  their 
entire  time  and  attention  to  the  territory  to 
which  they  are  assigned.  It  is  the  inten- 
tion, ultimately,  that  no  man  shall  have 
more  than  6  miles  of  roadway  to  patrol, 
and  this  only  in  sections  where  the  char- 
acter of  the  road  is  such  that  he  can  cover 
it  easily  and  conveniently  in  a  day.  In 
mountainous  districts,  and  in  places  where 
peculiar  formations  make  the  care  of  the 
road  more  onerous,  the  patrol  distance  will 
be  diminished. 

Specific  Duties  Outlined 

The  following  list  of  the  general  duties 
of  the  patrol  men  has  been  prepared  by  the 
State  Highway  Department  and  each  man, 
as  he  is  engaged,  will  be  furnished  with  a 
copy  of  it  and  will  have  his  duties  explained 
to  him  in  detail: 

Keep  drains  and  ditches  open  at  all  times. 

Special  attention  must  be  given  to  de- 
fects in  planking  and  condition  of  bridge 
floors. 

Repair  all  defects  in  the  surface  of  the 
road,  maintaining  same  in  a  true  and  even 
condition. 

Repair  and  whitewash  guard  rails. 

Provide  protection  and  red  lights  in  cases 
of  flood  washouts,  or  other  emergency  con- 
ditions. 

Remove  brush  from  along  the  sides  of 
the  road,  giving  special  attention  to  this 
condition  at  curves,  approaches  to  railroad 
crossings,  bridges,  cross-roads,  etc. 

Keep  the  berms  or  shoulders  of  the  road 
trimmed  up,  in  that  the  surface  water  may 
be  discharged  freely  from  the  road  surface 
to  the  side  ditches. 

Remove  all  advertising  signs  from  within 
the  legal  limits  of  the  highway. 

Paint  and  keep  in  first-class  condition  all 
department  direction  and  warning  signs. 

Inspect  culverts,  head-walls,  cribbing,  re- 
taining walls,  etc.,  and  report  defects  im- 
mediately to  the  superintendent. 

Whitewash  large  rocks  and  the  bases  of 
poles  on  narrow  sections  of  highway  and  at 
sharp  curves.  (Spring  and  fall.)  Poles  to 
be  whitewashed  to  a  height  of  6  ft.  above 
ground. 

All  equipment,  tools  and  material  placed 
in  the  charge  of  each  caretaker  must  be  ac- 
counted for  by  him  at  all  times,  and  tools 
and  equipment  kept  in  thorough  repair. 

Economic  and  workmanlike  results  will 
be  the  most  important  factor  recognized  by 
the  department. 

Attention  must  be  given  to  the  entire 
section  allotted  to  the  caretaker,  and  work 
not  confined  to  special  and  convenient  por- 
tions. 

Daily  report  postal  card  must  be  mailed 
every  evening  to  the  superintendent. 

When  working  on  the  road  caretaker 
must  have  flag,  which  will  be  provided,  dis- 
played at  all  times  near  where  work  is  being 
performed. 


When  conditions  require  additional  help, 
team  hire,  or  material  of  any  character, 
permission  must  be  first  secured  from  the 
superintendent. 

All  additional  help  and  team  hire  must  be 
carried  on  foreman's  daily  report  form, 
together  with  regular  pay  roll  form,  etc. 

All  bills  for  material, 'etc.,  in  amounts 
less  than  $10,  must  be  covered  by  superin- 
tendent's purchase  order;  larger  amounts 
by  requisition  of  superintendent  and  depart- 
ment purchase  order. 

Caretakers  are  to  be  paid  an  hourly  rate, 
and  full  value  in  service  will  be  exacted  for 
every  dollar  expended. 

Caretakers  must  be  courteous  and  consid- 
erate of  the  interests  of  the  public  at  all 
times,  and  conduct  themselves  in  a  manner 
becoming  representatives  of  the  common- 
wealth. ^ 

Sobriety,  honesty,  industry,  good  charac- 
ter, and  ability  are  the  essentials  required, 
and  a  failing  in  any  of  these  will  be  met  by 
dismissal. 

The  patrol  system  for  the  maintenance  of 
highways  is  new  in  Pennsylvania,  but  has 
been  tried  with  great  success  in  other 
States.  Chief  Engineer  William  D.  Uhler  is 
an  enthusiastic  believer  in  this  method. 


Swinging  Blueprint  Frame  Is 
Cheap  and  Efficient 

Designed   for   Use   in  Window  Where   Projecting 

Track  or  Other  Very  Noticeable  Fixture 

Would  Have  Been  Objectionable 

By  FREDERICK  W.  SALMON 

Birmingham,  Ala. 

THE  QUESTION  often  arises  as  to  how 
best  to  arrange  to  handle  a  blueprint 
frame  of  moderate  size,  such  as  24  x  36  in., 
which  may  weigh  complete  from  60  to  100 
lb.,  and  is  too  heavy  to  be  handled  quickly 
by  the  "boy"  generally  used  for  this  pur- 
pose. Especially  for  offices  in  buildings 
that  can  not  be  cut  or  permanently  altered, 
some  device  like  the  one  here  shown  is 
needed. 

The  "specifications"  or  conditions  to  be 
met  in  this  case  were  (1)  that  no  cutting 
or  permanent  alterations  of  the  building 
should  be  necessary,  (2)  that  no  track  or 
framework  should  project  from  the  building 
except  just  while  a  print  was  being  made, 
(3)  that  the  fire  escapes  should  not  be  used 
in  any  way,  (4)  that  any  device  employed 
should  be  neat  in  appearance  at  all  times, 
(5)  that  it  should  not  be  expensive,  (6) 
that  it  should  be  capable  of  receiving  a 
"store-made"  so-called  "standard"  blueprint 
frame  and  not  require  one  made  specially 
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to  order,  (7)  that  all  parts  should  be  so 
rigidly  secured  that  there  would  be  no 
danger  of  a  gust  of  wind  causing  any  part 
to  break  loose  and  fall  to  the  street  below, 
(8)  that  the  friction  and  inertia  should  be 
so  low  that  a  boy  could  make  100  24  x  36-in. 
prints  per  day  without  getting  tired  of  his 
job,  (9)  that  the  device  must  not  take  up 
much  floor  space,  but  must  be  close  to  the 
wall  when  not  in  use,  (10)  that  it  must  not 
interfere  with  the  janitor's  work  in  clean- 
ing up  the  office,  (11)  that  wood  must  not 
be  used  if  avoidable,  (12)  that  the  design 
must  be  one  that  could  be  produced  quickly, 
preferably  from  articles  that  could  be 
bought  in  the  open  market  almost  anywhere 
and  would  not  require  expensive  patterns, 
castings  or  shopwork,  or  parts  that  it 
would  be  necessary  to  send  far  away  for, 
and  (13)  that  it  must  permit  being  set  up 
in  about  two  hours  by  workmen,  as  work- 
men would  not  be  allowed  in  the  building  at 
night,  and  it  interrupted  business  to  have 
them  there  in  the  daytime. 

The  result  was  the  design  shown,  which 


Concrete   Lining  Improves 
Sewage-Laden  Creek 

Self-Cleaning  Invert  Placed  in  Harrisburg  Stream 

Abates  Nuisances  in  the  Business  District 

of  the  City 

By  JOEL  D.  JUSTIN 

Principal  Engineer,  Board  of  Public  Works, 

Harrisburg 

BY  MEANS  of  concrete  channel  lining 
for  a  distance  of  about  15,000  ft..  Pax- 
ton  Creek,  which  flows  through  the  business 
district  of  Harrisburg,  Pa.,  has  been  con- 
verted from  a  succession  of  offensive,  stag- 
nant pools  into  a  self-cleaning  watercourse 
from  which  no  nuisances  emanate.  The 
improved  channel  is  of  two  types:  One,  24 
ft.  wide,  consists  of  a  curved  and  sloping 
concrete  invert  with  side  walls  3  ft.  high ;  its 
length  is  about  10,400  ft.  The  other  section 
is  a  curved  and  sloping  concrete  invert  12  ft. 
wide,  with  earth  slopes  seeded  and  sodded, 
about  4000  ft.  long.  In  this  section,  in 
times  of  severe  storm,  the  water  mounts 
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the  creek  receives  the  drainagre  of  Asylum 
Run,  a  small  stream  with  a  drainage  area 
of  about  4  sq.  miles  and  very  steep  water- 
shed having  a  maximum  discharge  of  1000 
sec.-ft. 

Alignment  of  Improved  Channel 
From  time  to  time  work  had  been  done 
on  straightening  the  channel  of  Paxton 
Creek  in  the  built-up  portion  of  the  city. 
Consequently,  except  for  a  stretch  of  2500 
ft.  through  unimproved  property  at  the 
upper  end  of  the  work  where  the  creek  had 
a  winding  course,  no  material  changes  in 
alignment  were  necessary. 

The  alignment  consists  of  a  series  of  long 
tangents  and  gradual  curves.  There  were 
many  private  walls  varying  from  6  to  10 
ft.  in  height  along  the  line  of  the  creek. 
Some  of  these  walls  encroached  on  the 
alignment  and  had  to  be  removed  and  re- 
placed, sometimes  with  rub- 
ble walls  and  sometimes  with 
reinforced  concrete  walls. 
At  practically  every  inter- 


THE  INVERT  OF  THE  CHANNEL  LINING  IS  DESIGNED  TO  SECURE  MAXIMUM  VELOCITY  OF  FLOW  DURING  PERIODS  OF  EXTREME  LOW  WATER 


answers  all  thirteen  requirments  and  in  ad- 
dition eliminates  noise  and  is  so  extremely 
stiff  that  probably  a  larger  frame  could  be 
used  on  it.    The  cost  was  as  follows : 


Materials  $15.00 

Drawing.s,  cartage  and  incidentals 2.25 

Blacksmith    work    1.30 

Machinist  work    3.30 

Cutting,  fitting  and  assembling  pipe 3.75 

Erecting  in  place  ( 2  men  2  hrs) 2.00 

Painting   0.60 

Total $27.90 


The  main  precaution  to  be  observed  in 
making  such  a  frame  is  to  draw  up  the  fit- 
tings very  tight. 


Road  Oil  Is  Successfully  Applied  on 
Moist  Concrete  Base 

THE  California  Highway  Commission 
recently  made  a  practical  test  to  see 
whether  moisture  on  the  concrete  road  base 
to  be  oiled  affected  the  quality  of  the  fin- 
ished wearing  surface.  A  stretch  of  high- 
way about  1000  ft.  long  was  well  hosed  in 
a  manner  calculated  to  remove  all  dust  par- 
ticles, and  immediately  afterward  the  oil 
truck  passed  over  and  the  usual  coat  of 
refined  asphaltic  road  oil  at  a  temperature 
of  about  320  deg.  Fahr.  was  applied. 

As  the  oil  began  to  cool  on  the  concrete 
innumerable  air  bubbles  appeared,  giving 
the  surface  an  appearance  very  unlike  that 
finished  in  the  usual  manner.  All  the  bub- 
bles disappeared,  however,  within  the 
course  of  a  few  hours,  and  thereafter  there 
was  nothing  to  indicate  that  this  section 
had  been  finished  differently  from  the 
others.  The  wearing  qualities  are  reported 
to  be  the  same  as  of  adjacent  sections. 


above  the  top  of  the  concrete  and  flows 
along  the  protected  earth  slopes.  The  ex- 
treme lower  end  of  the  improvement  for  a 
distance  of  1200  ft.  is  not  paved  with  con- 
crete. The  inverts  are  so  designed  as  to 
secure  a  maximum  velocity  of  flow  during 
extreme  low  water  conditions.  The  grade 
throughout  is  0.8  ft.  per  one  thousand.  The 
invert  is  believed  to  be  practically  self- 
cleaning  and  it  is  expected  that  but  slight 
expense  will  be  required  for  maintenance. 

Sewers  Discharge  into  Creek 

Paxton  Creek  formerly  was  subject  to  se- 
vere floods.  Much  damage  was  done  every 
time  heavy  rains  occurred,  but  in  1909  the 
city  constructed  a  flood  control  reservoir 
which,  in  time  of  storm,  by-passes  the  flood 
waters,  with  the  exception  of  approximately 
300  sec.-ft.,  through  a  large  conduit  to  the 
Susquehanna  River. 

The  sewers  of  this  section  of  the  city 
formerly  discharged  into  Paxton  Creek,  but 
an  intercepting  sewer  was  constructed  in- 
tercepting the  dry-weather  flow  of  these 
sewers.  Even  with  this  improvement  the 
creek  channel  proved  a  source  of  continual 
nuisance  to  the  abutting  properties  and  res- 
idents during  the  low  water  season  in  the 
summer  time.  Much  refuse  was  still  dis- 
charged or  thrown  in  the  creek  bed,  and 
during  the  summer  time  the  creek  was  a 
continual  succession  of  stagnant  pools,  giv- 
ing off  a  considerable  stench  and  breeding 
quantities  of  mosquitoes. 

The  watershed  of  the  creek  at  the  north- 
ern limits  of  the  city  is  about  18  sq.  miles, 
but  owing  to  the  flood  control  works  men- 
tioned above  the  maximum  discharge  reach- 
ing the  creek  channel  is  only  300  sec.-ft. 

Just  below  the  northern  limits  of  the  city 


cepted  street  a  connection  was  made  to  the 
existing  storm  overflow  sewers  which  dis- 
charge only  in  time  of  heavy  rains.  A 
section  of  the  intercepting  sewer,  where  it 
crosses  the  line  of  the  improvement,  had 
to  be  torn  out  and  replaced  by  a  siphon 
consisting  of  a  double  line  of  30-in.  sewer 
pipe  laid  in  concrete. 

A  contract  was  let  Sept.  11,  1912,  to  Karl 
T.  Opperman  of  Harrisburg,  to  do  this 
work.  Progress  made  was  not  satisfactory, 
and  on  Oct.  15,  1913,  the  contractor  notified 
the  Board  of  Public  Works  that  circum- 
stances beyond  his  control  compelled  him  to 
abandon  the  work.  The  work  was  then 
taken  up  by  the  Maryland  Casualty  Com- 
pany, the  bondsman  for  the  contractor,  and 
pushed  to  completion  by  the  West  Construc- 
tion Company,  of  Baltimore.  Many  engi- 
neers give  bonding  companies  the  repu- 
tation for  trying  to  side-step  an  obligation 
of  this  kind  by  every  technicality  known  to 
the  legal  profession,  but  in  this  case  at  any 
rate  the  bonding  company  frankly  and 
promptly  acknowledged  their  obligation  and 
proceeded  to  take  over  the  work. 

Travelers  Handle  Excavation 

The  excavation  was  done  at  the  upper 
end  by  the  original  contractor  by  pick  and 
shovel  and  by  drag-scraper.  The  West 
Construction  Company  used  travelers.  The 
excavated  material  was  loaded  by  hand  into 
buckets,  which  were  then  lifted  out  of  the 
channel  by  the  traveler  and  dumped  at  the 
side  of  the  channel,  to  be  later  used  in 
making  the  embankment. 

When  it  was  desired  to  excavate  any  par- 
ticular section  a  dam  was  built  in  the  creek 
and  the  water  diverted  to  the  intercepting 
sewer,  either  through  one  of  the  overflow 
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sewers  or  by  breaking  a  hole  in  the  inter- 
ceptor and  cutting  a  short  trench  from  the 
creek  to  the  interceptor. 

Following  the  traveler  there  was  a  gang 
which  excavated  the  drainage  trench  in  the 
center  of  the  channel  and  laid  the  under- 
drain,  which  consisted  of  8-in.  terra  cotta 
pipe  laid  with  open  joints  and  surrounded 
by  crushed  stone.  When  properly  laid  the 
underdrain  kept  the  work  clear  of  water 
for  distances  exceeding  1000  ft.  At  first, 
due  to  lack  of  care  in  placing  the  under- 
drain and  the  clayey  nature  of  the  soil, 
there  was  much  trouble  with  water,  but  this 
was  overcome  by  entirely  surrounding  the 
drain  with  crushed  stone  and  using  care  in 
laying. 

The  water  from  the  underdrain  went  to 
A  sump  from  which  it  was  pumped.  At 
first  centrifugal  pumps  were  used,  but  later 
two  Pulsometers  were  bought  which  proved 
very  satisfactory.  Set-ups  were  made  from 
500  to  1200  ft.  apart,  according  to  the  dis- 
tance that  the  underdrain  would  work  prop- 
erly. Following  the  laying  of  the  under- 
drain, templates  for  the  invert  were  set  and 
grading  completed. 

How  Invert  Was  Built 

The  concrete  invert  was  then  formed  in 
6-ft.  alternate  blocks.  liZYziiVz  concrete 
was  used.  The  crushed  stone  was  obtained 
from  a  local  limestone  quarry,  and  was  run 
of  crusher,  maximum  size  1  in.  Tests  were 
made  on  both  cement  and  aggregate.  Con- 
crete was  mixed  in  batch  mixers  and  de- 
posited fairly  dry,  screened  and  tamped.  A 
top  coat  %  in.  thick,  consisting  of  1  part 
cement  and  IK  parts  sand,  mixed  fairly 
dry,  was  then  placed  on  the  concrete  base 
and  tamped  and  screeded  into  place.  This 
coat  was  then  given  a  metal  trowel  finish. 
The  total  thickness  of  the  invert  was  5  in. 
At  ever>'  sixth  block  an  expansion  joint  con- 
sisting of  three  thicknesses  of  tarred  paper 
was  made. 

After  the  completion  of  a  section  of  in- 
vert the  3-ft.  side  walls  were  placed.  Panel 
forms  12  ft.  long  were  used,  held  by  bolts 
through  the  weep  holes  at  the  bottom  and  by 
cleating  at  the  top.  The  forms  were  held  in 
place  by  short  2  x  4-in.  struts,  cleated  to  the 
Invert.  The  concrete  in  the  side  walls  was 
also  1:2V2:4V2,  mixed  fairly  wet,  and 
spaded.  The  side  walls  were  reinforced  by 
^4-in.  square  bars  8  ft.  long,  running  down 
into  the   invert   and   spaced   2    ft.    apart. 


Where  the  bank  was  surcharged,  or  where, 
for  any  reason,  greater  pressure  was  to  be 
expected,  the  reinforcement  was  increased 
to  %-in.  square  bars  spaced  6  in.,  center  to 
center.  At  the  12-ft.  section  at  the  upper 
end  of  the  work  the  earth  slopes  are  sodded 
and  seeded  to  protect  them  from  erosion  in 
time  of  storm. 

The  mixer  was  generally  located  at  some 
point  accessible  for  the  delivering  of  ma- 
terials. Runs  placed  on  I-beams  spanning 
the  channel  were  used,  and  concrete  was  run 
both  ways  from  the  mixer.  The  wheelbar- 
row haul  was  frequently  500  ft.  By  placing 
flash  boards  on  the  weir  discharging  into 
Paxton  Creek  all  water  from  the  Paxton 
Creek  watershed  above  the  city  was  diverted 
to  the  river  through  the  large  conduit  at  the 
Wildwood  flood  control  works. 

Whenever  there  were  heavy  storms  on  the 
small  Asylum  Run  watershed  the  works  on 
Paxton  Creek  got  the  full  benefit  of  them. 
Three  or  four  storms  occurred  during  each 
construction  season,  and  the  contractor, 
aside  from  the  delay,  was  subjected  to  con- 
siderable expense  and  damage  thereby.  The 
violence  of  such  storms  may  be  judged  from 
the  fact  that  on  one  occasion  a  4-in.  pump 
was  washed  down  stream  along  the  invert  a 
distance  of  600  ft. 

The  contractor's  plant  consisted  of  two 
travelers  with  hoisting  engines,  two  cen- 
trifugal pumps,  two  Pulsoni  iters,  two  20-hp. 
boilers  mounted  on  wheels,  several  smaller 
stationary  boilers,  and  from  two  to  four  one- 
bag  mixers. 

The  contract  was  let  under  the  unit  item 
system,  and  the  prices  on  some  of  the  prin- 
cipal items  were  as  follows :  1 :2%  •AV2  con- 
crete, $7.40  per  cubic  yard;  earth  excava- 
tion, 70  cents  per  cubic  yard ;  earth  embank- 
ment, blVz  cents  per  cubic  yard;  steel  rein- 
forcement, $90  per  ton. 

The  prices  bid  on  the  minor  items  were 
generally  sufficient  to  warrant  the  expecta- 
tions of  a  fair  profit,  but  the  prices  on  the 
two  principal  items  were  not  sufficient  to 
warrant  the  expectations  of  a  fair  profit, 
when  the  nature  of  the  work  is  considered, 
and  it  is  believed  that  both  the  original  con- 
tractor and  the  bonding  company  lost 
money. 

The  work  was  conducted  under  the  direc- 
tion of  the  Board  of  Public  Works  of  Har- 
risburg,  of  which  W.  H.  Lynch  is  superin- 
tendent and  James  H.  Fuertes  of  New  York 
City,  consulting  engineer. 


An  Example  of  Costly  High- 
way Construction 

Route  Near  Los  Angeles  Finally   Abandoned   Be- 
cause of  23-Per  Cent  Grade  Even  After 
Three  Grade  Reductions 

BY  WAY  of  contrast  with  modern  econ- 
omics of  road  building,  it  is  interesting 
to  note  the  extreme  difficulties  and  dangers 
imposed  upon  traffic  a  generation  or  two 
ago  for  the  sake  of  avoiding  initial  first 
cost  in  road  construction.  The  accompany- 
ing illustration  shows  the  road  through 
Newhall  or  Fremont  Pass,  which  was  for 
many  years  one  of  the  main  lines  of  travel 
between  Los  Angeles  and  Bakersfield,  Cal. 

This  route  had  been  in  use  since  General 
Fremont's  time  during  the  Mexican  War. 
At  that  time,  it  is  said  to  have  been  equip- 
ped with  a  windlass  at  the  top  for  drawing 
the  loads  up  the  steep  grade  in  the  ap- 
proaches to  the  summit.  The  grade  at  the 
Pass  has  since  been  subjected  to  three  separ- 
ate "reconstructions,"  each  of  which  re- 
duced the  grade  somewhat,  but  when  finally 
abandoned  a  few  years  ago  there  was  still  a 
23  per  cent  grade  at  the  Pass  with  long  ap- 
proaches on  either  side  of  not  less  than  18 
or  20  per  cent.  The  cut  at  the  Pass  was 
made  by  the  slow  pick-and-shovel  method, 
and  is  now  80  ft.  deep.  The  sharp  curves 
and  steep  grades  were  responsible  for  at 
least  two  fatal  accidents  in  the  last  year  of 
its  service,  and  there  was  always  great  dan- 
ger from  rocks  that  rolled  over  the  top  and 
fell  down  into  the  deep  cut. 

This  old  route  has  been  replaced  by  a 
broad,  oiled-macadam  pavement  with  a 
maximum  gradient  of  6  per  cent.  In  sur- 
veying a  new  route  through  the  Pass  it  was 
found  that  to  keep  within  the  limiting 
grade,  any  road  over  the  summit  would  cost 
at  least  twice  as  much  as  a  tunnel,  and  the 
route  selected  therefore  involved  a  tunnel 
which  is  435  ft.  long,  20  ft.  wide  and  17  ft. 
high.  It  was  built  under  the  direction  of 
A.  E.  Loder,  chief  engineer  of  the  Los  An- 
geles County  Highway  Commission. 


AFTER  three  GRADE  REDUCTIONS  THIS  CUT 

WAS  80  FEET  DEEP  AND  THE  GRADES  STILL 

RAN  AS  HIGH  AS  23  PER  CENT 


July  24,  1915 
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Automatic  Device   Controls 
Hypochlorite  Application 

Apparatus  at  Institutional  Plant  Proportions  Ac- 
curately the  Amount  of  Chemical  to 
Varying  Flow  of  Sewage 
By  E.  E.  LUDWICK 
State  Hospital,  Warren,  Pennsylvania 

AN  ingenious  device  for  the  automatic 
measurement  of  the  hypochlorite  solu- 
tion used  as  a  disinfecting  agent  in  the  sew- 
age treatment  plant  at  the  State  Hospital 
for  the  Insane,  Warren,  Pa.,  has  been  con- 
structed recently  and  is  operating  in  a  very 
satisfactory  manner.  The  plant  was  con- 
structed during  1912-13,  and  treats  all  the 
sewage  of  the  hospital  group  of  buildings 
having  a  resident  population  of  approxi- 
mately 1800.     The  works  comprise  a  6500- 


point  where  they  combine  into  one  I'/.-in 
galvanized  iron  pipe  terminating  in  the 
measunng  box,  D.  Here  a  ball  float  valve 
(ifig.  3),  IS  located,  and,  as  the  two  valves 
mentioned  above  are  left  open,  this  valve 
controls  the  flow  of  the  solution  from  the 
tanks  according  to  the  operation  of  the 
automatic  device  to  which  it  is  connected  at 
this  point.  After  flowing  through  the  ball 
float  valve  into  D,  the  solution  is  discharged 
into  E  from  which  it  enters  the  mixing 
channel  and  becomes  thoroughly  mixed  with 
the  effluent  from  the  sprinkling-filter  bed. 

.  Automatic  Measuring  Device 
The  automatic  measuring  device,  which 
IS  operated  by  the  rise  and  fall  of  the  sew- 
age in  the  siphon  chamber,  and  which  pro- 
portions accurately  the  quantity  of  chloride 
solution  with  the  varying  flow  of  the  sew- 
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gal.  Imhoff  tank,  intermittent  siphon, 
sprinkling  filter,  chemical  house  and  a  final 
settling  tank. 

Layout  of  Chemical  House 

The  chemical  house  is  provided  with  re- 
inforced-concrete  tanks,  arranged  as  shown 
in  Fig.  1.  In  the  northeast  comer,  at  a 
height  of  31/2  ft.  above  the  floor,  are  two 
dilution  tanks,  A  and  B,  with  a  capacity  of 
approximately  660  gal.  each,  separated  by  a 
4-in.  division  wall.  A  mixing  trough,  C, 
with  a  capacity  of  approximately  100  gal., 
is  supported  by  this  division  wall  (Fig.  2). 
A  short  distance  in  front  of  the  dilution 
tanks,  and  at  a  height  of  2  ft.  above  the 
floor,  is  a  measuring  box,  D,  with  a  capacity 
of  20  gal.,  and  a  little  to  the  side  of  D,  at 
a  height  of  6  in.  above  the  floor,  is  a  feed 
box,  E,  with  a  capacity  of  22  gal. 

The  hypochlorite  of  lime  is  first  dissolved 
in  the  mixing  trough,  C,  and  then  allowed 
to  enter  the  dilution  tanks,  A  and  B, 
through  the  outlets  shown  in  Figs.  1  and  2. 
These  outlets  are  merely  holes  through  the 
bottom  of  the  mixing  trough,  which  are 
closed  by  wooden  plugs  while  the  lime  is 
being  dissolved.  After  being  diluted  to  the 
proper  strength  the  valves  in  the  two  1%- 
in.  galvanized  iron  pipes  which  lead  through 
the  front  of  each  tank  are  opened  and  the 
solution   flows  equally  through  each  to  a 


age,  is  connected  with  the  outlet  and  ball 
float  control  valve  in  D  by  the  method  illus- 
trated in  Fig.  3.    The  outlet  in  D  is  fitted 
with  a  brass  ring  seat,  as  shown  at  a,  into 
and  over  which  fits  a  brass  cap  connected 
to  a  brass  rod  d,  2  ft.  in  length.    This  rod, 
which  is  supported  in  such  a  manner  as  to 
allow  a  vertical  movement,  is  connected  by 
a  chain  to  a  lever  e  in  the  loft  of  the  chem- 
ical house,  which,  in  turn,  is  connected  to 
one  end  of  a  revolving  horizontal  bar  /  ex- 
tending through  the  concrete  wall  separat- 
ing the  chemical  house  from  the  siphon 
chamber  (Figs.  3,  4  and  5).    This  bar  is 
supported  by  a  concrete  pier  in  the  siphon 
chamber  and  connected  by  arms  c  to  a 
heavy  wooden  gate,  h  (Figs.  3  and  6),  con- 
structed and  supported  in  such  a  manner 
as  to  give  it  an  oblique  movement  up  and 
down,  when  acted  upon  by  the  flow  of  sew- 
age, thereby  opening  and  closing  respec- 
tively the  end  of  the  influent  channel  (Fig. 
5)   conveying  the  effluent  from  the  Imhoff 
tank  into  the  siphon  chamber.    It  will  be 
noticed  that  the  arms  c  are  on  the  opposite 
side  of  the  horizontal  bar  /  from  that  of 
the  lever  e,  thus  giving  them  an  opposite 
movement  when  the  bar  is  rotated.     The 
remaining    accessories    necessary    for   the 
proper  operation  of  this  device  are  a  heav>' 
wooden  float,  k,  connected  to  the  wooden 
gate  in  the  siphon  chamber  (Figs.  3  and  6), 


a  spiral  spring,  m,  ao  connected  to  the  brasi 
rod  in  D  as  to  insure  a  downward  movement 
(Fig.  4),  and  a  horizontal  arm  n  on  this 
rod  to  which  the  arm  of  the  ball  float  is  at- 
tached by  a  chain. 

Operating  Details 

The  operation  of  this  device  is  aa  fol- 
lows:  We  will  suppose  that  the  siphon  has 
just  discharged  the  contents  of  the  siphon 
chamber  onto  the  sprinkling  filter— the 
siphon  chamber,  therefore,  is  empty — and 
the  large  wooden  float  now  supported  by 
its  connections  to  the  wooden  gate  has,  by 
its  weight,  pulled  the  gate  down  and  against 
the  end  of  the  influent  channel,  thereby 
closing  it.  At  the  same  time  the  lever  in 
the  loft  of  the  chemical  house  has  been  ele- 
vated, thereby  lifting  the  brass  rod  and  cap 
in  D,  which  opens  the  outlet  at  a  and  al- 
lows the  contents  of  hypochlorite  of  lime 
solution  to  flow  from  D  into  E,  from  where 
it  flows  into  the  mixing  channel,  through 
which  is  now  flowing  the  effluent  from  the 
sprinkling  filter. 

At  this  point  of  the  operation  the  hori- 
zontal arm,  n,  attached  to  the  rod  in  D, 
having  been  moved  up  with  the  upward 
movement  of  the  rod,  now  lifts  the  ball 
float,  by  means  of  the  chain  connection, 
and  closes  the  control  valve  b.  As  these 
relative  positions  are  maintained  until  the 
rod  moves  down  and  closes  the  outlet  in  D 
it  is  seen  that  no  lime  solution  can  flow 
from  the  dilution  tanks  into  D  while  its 
outlet  is  open. 

Ball  Float  Regulation 

The  effluent  from  the  Imhoff  tank  now 
entering  the  influent  channel  cannot  flow 
into  the  siphon  chamber  on  account  of  the 
wooden  gate,  which,  as  was  stated  before, 
is  being  held  securely  against  the  end  of 
this  channel  by  the  weight  of  the  wooden 
float.     It  therefore  fills  the  channel  until 
the  level  of  the  overflow  weir  (Fig.  5)  is 
reached.     This  is  merely  one  side  of  the 
channel  constructed  so  as  to  be  3  in.  less 
in  height  than  the  others.    The  effluent  now 
overflows  into  the  siphon  chamber  until  in 
sufficient  quantity  to  raise  the  wooden  float, 
thus  relieving  the  weight  holding  the  gate 
in  its  closed  position,  and  allowing  it  to  be 
pushed  obliquely    upward    (open)    by  the 
head  of  sewage  behind  it  in  the  channel. 
The  upward  movement  of  the  gate  lowers 
the  lever  in  the  chemical  house,  and  allows 
the  rod  in  D  to  be  forced  down  by  the 
spiral  spring,  thereby  closing  the  outlet  at 
a.     The  ball  float  has  also  been  allowed  to 
fall,  thus  opening  the  control  valve  b,  and 
allowing  the  solution  to  flow  into  D  from 
the  dilution  tanks.    The  solution  continues 
to  flow  into  D  until  the  surface  of  the  same 
raises  the  ball  float  sufficiently  to  close  the 
control  valve,  b,  and  then  remains  here  until 
the  siphon  again  discharges  the  contents 
of  the  siphon  chamber,  which  releases  it 
as   before,  the  same  operation   being  re- 
peated as  described. 

Device  Used  to  Measure  Sewage  in  Place 
of  Meter 

In  the  absence  of  a  meter  on  the  force 
main  from  the  pump  house  this  device  is 
now  being  used  to  ascertain  the  number 
of  gallons  of  sewage  pumped  every  twenty- 
four  hours.  This  is  accomplished  in  the 
following  manner:  The  chloride  of  lime, 
after  being  thoroughly  dissolved  in  C,  is 
diluted  in  A  and  B  so  that  in  every  gallon 
of  solution  there  is  contained  0.0004  gal.  of 
available  chlorine.    The  intention  is  to  add 
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1^  parts  of  available  chlorine  to  every 
million  parts  of  sewace. 

As  is  seen  by  the  operation  of  the  meas- 
urinc  device  just  described  each  time  the 
sipboB  discharges  the  contents  of  the  siphon 
chamber  there  is  a  certain  fixed  quantity 
of  chloride  of  lime  solution  measured  and 
diaeharged  into  the  sewage.  Therefore,  as 
the  quantity  of  sewage  discharged  by  the 
siplxm  each  time  is  known  to  be  1300  gal., 
in  order  to  add  the  required  amount  of 
available  chlorine  the  arm  of  the  ball  float 
in  D  has  been  adjusted  so  as  to  close  the 
control  valve  6  when  5.5  gal.  of  lime  solu- 
tion have  flowed  into  D.  Each  morning, 
after  the  lime  has  been  dissolved  and 
diluted,  an  accurate  measurement  of  the 
elevation  of  the  surface  of  the  solution  in 
the  dilution  tanks  is  taken  and  noted, 
together  with  the  time.  On  the  following 
morning,  at  the  same  time,  another  meas- 
urement is  taken,  and  the  amount  of  solu- 
tion which  has  flowed  from  the  tanks  in 
24  hr.  computed.  This  quantity  divided 
by  5.5  will  then  give  the  number  of  times 
the  siphon  has  discharged,  which,  multi- 
plied by  1300,  will  give  the  number  of  gal- 
lons of  sewage  discharged  or  pumped  to  the 
plant  in  24  hr. 

The  plant  and  system  entire  was  de- 
signed by  C.  F.  Mebus  of  Albright  &  Me- 
bos,  consulting  engineers  of  Philadelphia, 
and  was  constructed  by  P.  L.  Scholl  &  Com- 
pany of  Reading,  Pa.,  under  the  super- 
vision of  the  writer,  who  is  now  operating 
the  plant  for  the  hospital. 


Hunt's  Point  Terminal  in  New  York  Involves 
Difficult  Bulkhead  Construction 

Dredge  Mud  Out  Before  Building  Pile  and  Riprap  Bulkheads  —  Job 
Planned  with  Regard  to  Location  of  Preliminary  Dredging  and  Backfill 


CONSTRUCTING  and  filling  behind  3600 
ft.  of  bulkhead  to  reclaim  200  acres  of 
ground  and  provide  a  water  terminal  which 
will  later  be  connected  to  the  New  Haven, 
New  York  Central  and  Pennsylvania  Rail- 
roads at  Hunt's  Point,  Borough  of  the 
Bronx,  New  York  City,  involves  heavy  pile 
driving,  deep  dredging,  the  placing  of  near- 
ly 400,000  tons  of  riprap,  and  the  grading 
and  filling  of  many  million  cubic  yards  of 
other  material.  A  suction  dredge  has  back- 
filled more  than  1,000,000  cu.  yd.  of  mud 
at  the  east  bulkhead  this  spring,  and  5000 
cu.  yd.  of  street  sweeping  and  ashes  are 
now  being  filled  behind  the  same  bulkhead 
each  eight-hour  day.  A  difficult  feature  of 
the  work  is  capping  and  decking  the  bulk- 
head piles.  The  cut-off  is  at  low  tide,  and 
work  can  only  be  prosecuted  for  a  short 
while  each  day.  The  single  driver  em- 
ployed can  place  seventy-five  piles  a  shift, 
which  is  more  than  enough  to  keep  ahead 
of  the  dock-building  forces. 

The  general  location  and  purpose  of  this 
development,  together  with  some  features 
of  the  design,  were  discussed  in  the  Engi- 
neering Record  of  June  27,  1914,  page  745, 
by  J.  R.  Marsh,  chief  engineer  of  the  Bronx 
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Terminal  Corporation.  The  development  is 
being  carried  out  for  this  corporation  by 
the  Jarrett-Chambers  Company,  Inc. 

Construction  Problems  Those  of  Layout 

As  was  stated  in  the  article  referred  to, 
the  line  of  both  bulkheads  lay  over  from 
35  to  55  ft.  of  soft  mud,  bare  in  places  at 
low  tide,  and  covering  very  compact  gravel 
or  rock  bottom.  The  effect  of  filling  riprap 
among  piles  driven  in  mud  of  this  kind  is 
similar  to  that  which  could  be  had  by  ex- 
ploding heavy  charges  of  dynamite  among 
the  piles.  It  has  been  again  demonstrated 
in  the  rockfills  made  from  trestles  on  this 
job  that  the  piles  pull  loose  from  any  caps 
they  are  secured  to,  scatter  in  every  direc- 
tion and  finish  at  any  location  or  angle 
that  might  be  least  expected.  It  was  neces- 
sary, therefore,  to  dredge  off  this  mud  blan- 
ket before  building  the  bulkheads.  The  mud 
pumped  had  to  be  emptied  in  the  swamps 
to  be  filled,  but  would  not  stay  in  place 
without  temporary  dikes  to  hold  it.  These 
dikes  were  built  of  blocks  of  turf  and  grass 
roots  cut  from  the  marsh  land,  and  in  places 
sacks  filled  with  mud  were  used.  They  had 
to  be  located  well  behind  the  old  shore  line 
before  a  foundation  could  be  found  that 
would  hold  the  pressure  from  the  fill.  This 
necessitated  at  times  discharge  lines  from 
the  dredge  4000  ft.  long. 

Dredging  was  begun  on  the  east  bulkhead 
site  first,  and  the  entire  swamp  area  north 
of  the  Hunt's  Point  Road  and  part  of  that 
south  of  the  road  were  filled  in  before  the 
site  of  the  first  bulkhead  had  been  cleaned. 
More  than  500,000  cu.  yd.  of  mud  was  dis- 
posed of  by  this  operation.  While  piles  for 
this  bulkhead  were  being  driven  and  capped, 
the  dredge  was  transferred  to  the  west 
bulkhead.  The  piles  were  delivered  on 
scows,  unloaded  to  catamarans  made  of 
logs  with  uprights  spiked  to  them  to  keep 
the  piles  from  sinking  and  floating  off,  and 
towed  to  the  driver  as  wanted  by  a  small 
gasoline  tug.  The  riprap  was  placed  be- 
hind the  dock-building  crew  as  it  prog- 
ressed on  the  north  bulkhead. 

Flanking  Dikes  Filled  from  Bronx 

Subway  Cut 

Meanwhile  trestles  were  built  with  an 
overhang  land  driver  on  the  site  of  the 
stone  fills  which  flank  the  north  bulkhead. 
Stone  brought  by  standard-gage  dinkies 
from  an  adjoining  contract  on  the  east 
branch  of  the  Bronx  subway  was  used  to 
make  these  fills.  As  will  be  noted  from  the 
accompanying  layout  plan,  the  property  is 
cut  at  the  actual  end  of  Hunt's  Point  by  a 
small  park,  in  which  is  located  the  outfall, 
of  the  Bronx  sewer.  The  east  bulkhead 
joins  high  ground  just  west  of  this  park, 
but  the  other  edge  of  the  park  was  in 
water,  necessitating  a  short  stone  fill  at  this 
point. 

Stone  from  the  subway  was  also  largely 
used  to  riprap  the  east  bulkhead.  As  soon 
as  the  east  bulkhead  was  filled  with  stone 
it  was  backed  with  a  blanket  of  street 
sweepings  to  retain  the  mud.  The  dis- 
charge of  the  dredge  was  then  turned  be- 
hind it,  and  the  remainder  of  the  mud 
dredged  from  the  site  of  the  south  bulk- 
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head.  More  than  400,000  cu.  yd.  was 
placed  in  this  location.  The  line  of  fill, 
made  with  rubbish  and  ashes,  along  the  top 
of  the  stone  dike  for  the  north  bulkhead, 
proved  very  hard  to  close,  on  account  of 
the  large  tidal  area  still  unfilled  behind  the 
dikes.  A  floodgate,  to  be  of  use,  would  have 
been  of  prohibitive  size.  The  feat  was  fin- 
ally accomplished  after  a  week's  hard  work. 

Problems  Encountered  on  the  West 
Bulkhead 

Cleaning  the  mud  off  part  of  the  west 
bulkhead  site  exposed  the  rock.  Piles,  of 
course,  could  not  be  put  in  here  until  some 
riprap  had  been  placed  through  which  to 
drive  them.  The  first  section  of  the  rockfill 
is  therefore  being  made  in  advance  of  the 
driver  on  the  west  end  of  this  bulkhead 
with  stone  from  the  downtown  subway  cuts 
delivered  on  barges.  A  trestle  2500  ft.  long 
was  driven  out  to  the  west  end  of  this  bulk- 
head with  a  land  driver.  From  this  the 
stone  fill  for  the  flanking  dike  is  being 
dumped.  The  fill  is  being  made  with  stone 
from  the  Bronx  subway  cuts  hauled  by  din- 
kies.  As  with  the  fill  on  the  east  end  of  the 
east  bulkhead,  this  trestle  quickly  disap- 
peared when  dumping,  began.  Attempts  to 
maintain  it  were  abandoned  after  the  fill 
reached  the  surface,  track  being  laid  di- 
rectly on  the  fill. 

When  the  second  bulkhead  has  been  fin- 
ished, the  dredge  will  remove  the  mud  from 
the  pier  slips  out  to  the  channel  line,  and 


dispose  of  it  in  the  large  bay  south  of  the 
point. 

Fill  Consolidated  with  Street  Sweepings 

To  make  this  mud  fill  solid,  ashes  and 
street  sweepings  are  being  used.    It  was 
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problematical  how  much  mud  this  material 
would  take  up,  as  the  voids  in  a  given  yard- 
age of  it  are  an  indeterminate  quantity. 
About  700,000  cu.  yd.  of  it  was  arranged 
for,  to  be  used  behind  the  north  bulkhead, 
and  600,000  cu.  yd.  has  already  been  placed 
this  year.  More  will  probably  have  to  be 
used.  Two  5-yd.  orange-peel  dredges, 
similar  to  floating  dredges,  but  built  on  the 
bulkhead,  are  used  to  unload  this  material 
from  scows  into  10-yd.  dump  cars  drawn 
by  standard-gage  dinkies.  The  dump  tracks 
are  carried  on  top  of  the  fill  as  it  pro- 
gresses, for  which  purpose  the  fill  has 
proved  amply  solid.  This  outfit  is  now 
placing  street  sweepings  at  the  rate  of 
5000  yd.  a  day.    , 

Bulkhead  Work  Done  at  Low  Tide 

Capping  the  piles  and  decking  the  bulk- 
head can  only  be  worked  at  for  a  few  hours 
each  day.  The  rest  of  the  time  crews  are 
kept  busy  framing  timber.  A  large  derrick 
boat,  the  derrick  on  the  mixer  boat,  and  a 
small  derrick  on  the  compressor  barge  are 
spotted  where  work  is  going  on  to  handle 
caps,  pile  butts  and  plank,  and  to  pull  the 
piles  into  line.  Wood-boring  machines 
driven  with  compressed  air  are  used.  The 
joints  between  the  batter  piles  and  the 
straight  piles  and  caps  are  of  an  especially 
stiff  construction,  and  develop  the  full  value 
of  the  batter  piles.  One  is  well  shown  in  the 
accompanying  illustrations. 

None  of  the  concrete  wall  has  yet  been 
placed.  This  work  can  be  prosecuted  very 
rapidly  with  a  small  crew  and  little  over- 
head expense,  and  will  be  finished  while  the 
final  filling  is  being  done  by  the  dredge.  The 
barge  on  which  the  concrete  plant  is  mount- 
ed was  designed  especially  for  the  job.  The 
mixer  on  this  boat  is  mounted  high  enough 
to  dump  directly  into  the  forms  at  low  tide, 
and  is  fed  through  bins  with  a  grab  bucket 
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The  job  haa  been  tfaoroughb'  planned, 
mnd  a  larse  chart,  with  straight  lines  show- 
ing the  estiiBated  progress  of  each  class  of 
work,  is  tacked  on  the  wall  of  the  superin- 
tendent's office.  The  actual  progress  is 
plotted  on  this  chart  each  da>'.  with  the  re- 
sult that  the  expected  progress  has  been 
lived  up  to  w  exceeded  in  every  line  of 
woric. 

The  first  contract  on  this  work  was  com- 
pleted by  the  Foundation  Company  under 
the  direction  of  Ralph  H.  Chambers,  then 
its  chief  engineer.  The  work  is  now  being 
carried  on  under  a  second  contract  let 
March  26.  to  the  Jarrett-Chambers  Com- 
pany. Inc.  Edwin  S.  Jarrett,  the  other 
member  of  this  firm,  was  formerly  vice- 


Radical  Changes  in  Rail  Sections,  Composition 
and  Manufacture  Urged 

Gustav  Lindenthal  Condemns  Present  Standards — Favors  Experiment- 
ing   with    Double -Webbed    Rails — Other    Engineers    Discuss    Subject 


THE  RAIL  PROBLEM— how  to  get  a 
rail  that  will  carry  the  heaviest  railroad 
load  safely  and  be  immune  from  the  danger 
of  suddenly  breaking — is  as  yet  unsolved. 
In  his  presidential  address  to  the  Amer- 
ican Society  for  Testing  Materials,  ab- 
stracted in  the  Engineering  Record  of  July 
3,  page  8,  A.  W.  Gibbs,  chief  mechanical 
engineer    of    the    Pennsylvania    Railroad, 


LEFT  —  CHANNELS 
PROTECT  TIMBERS 
WHILE  RIPRAP  IS 
DUMPED 


him  distrust  the  heavier  sections.  Little 
was  said  of  the  double-webbed  rail,  and 
those  who  mentioned  it  at  all  seemed  to 
think  that  a  radical  departure  from  the 
present  T-rail  would  not  be  desirable. 
There  was,  however,  general  concurrence 
with  other  views  expressed  by  Mr.  Linden- 
thai,  and  others  agreed  with  him  that  the 
situation  was  far  from  satisfactory. 

An  abstract  of  Mr.  Lindenthal's  paper 
follows :  ( 

Importance  of  Rail  Problem 

No  other  known  structure  or  member 
made  of  steel  is  exposed  to  such  destructive 
stresses  of  every  kind  as  rails.  It  can 
hardly  be  gainsaid  that  although  the 
mechanical  improvements  in  the  manufac- 
ture of  rail-steel  have  been  brought  to  a 


president  of  the  Foundation  Company.  Jef- 
ferson Davis,  as  superintendent,  has  had 
charge  of  the  job  since  it  was  started. 


Mirrors  Prevent  Road  Accidents 

BY  MEANS  of  a  system  of  mirrors, 
Glencoe,  111.,  has  materially  reduced  ac- 
cidents at  one  of  its  most  dangerous  street 
intersections.  Green  Bay  Road  and  Hazel 
Avenue.  Both  the  roads  approach  the  street 
intersection  on  the  down  grade,  and  drivers 
of  cars  passing  west  through  the  viaduct 
on  Hazel  Avenue  heretofore  have  been  un- 
able to  tell  whether  a  vehicle  was  approach- 
ing from  either  direction  along  the  Green 
Bay  Road.  A  large  mirror  eight  ft.  long 
and  about  six  ft.  in  height  has  been  placed 
at  the  southeast  comer  of  the  intersection 
at  such  an  angle  that  the  driver  of  a  car  ap- 
proaching down  the  grade  in  Green  Bay 
Road  from  the  north  can  see  a  car  coming 
weat  through  the  culvert,  and  give  it  the 
right  of  way.  A  smaller  mirror  has  been 
placed  on  the  side  of  the  culvert  at  the 
northeast  comer,  by  means  of  which  the 
driver  of  a  machine  going  west  through  the 
culvert  can  see  a  car  approaching  from  the 
south  in  Green  Bay  Road.  It  is  said  that 
the  mirrors  are  proving  a  success  even  at 
night,  when  the  flare  of  the  headlights  is 
reflected  in  lK)th  directions. 
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Htdcoelectkic  Plants  in  California 
now  in  operation  have  a  total  generating 
caiMKity  of  436,043  kw.,  according  to  the 
president  of  the  California  Railroad  Com- 
miuion,  and  last  year  the  steam  and  hydro- 
dectric  plants  of  California  combined  de- 
veloped more  than  2,000,000,000  kw.-hr. 
There  are  twenty-five  power  companies  in 
California  operating  seventy-nine  hydro- 
electric plants  which  transmit  energy 
through  about  7500  miles  of  transmission 
line*  and  18,000  miles  of  distribution  lines. 


pointed  out  the  disappointing  progress  with 
the  problem,  and  urged  certain  reforms.  At 
the  May  meeting  of  the  New  York  Rail- 
road Club  Gustav  Lindenthal,  consulting 
engineer,  of  New  York  City,  made  a  more 
sweeping  arraignment  of  present  standards 
and  practices,  and  proposed  radical  changes, 
the  most  marked  being  a  double-webbed 
U-shaped  section.  As  Mr.  Lindenthal  sum- 
marized his  remarks  he  advocates : 

1.  Heavier  rail  sections  for  the  present 
heavier  wheel  loads. 

2.  In  the  fabrication,  holding  metal  in 
ladle  at  least  ten  minutes  for  self-cleansing. 

3.  Pouring  ingots  large  end  up  with  a 
sinkhead. 

4.  Rolling  rails  from  reheated  cold 
blooms. 

5.  Reducing  speed  of  rolls  in  the  last  few 
passes  to,  say,  4  ft.  per  second. 

6.  Having  finishing  temperature  below 
750  deg. 

7.  Experimenting  with  double-webbed 
rail  for  the  heavy  sections  with  the  prob- 
ability of  finer  grain  and  longer  wear  in 
addition  to  greater  strength  and  safety  of 
the  rail. 

A  number  of  other  engineers,  including 
Dr.  P.  H.  Dudley  of  the  New  York  Central, 
W.  C.  Gushing  of  the  Pennsylvania  Lines, 
G.  J.  Ray  of  the  Lackawanna  and  J.  0.  Os- 
good of  the  Central  of  New  Jersey,  dis- 
cussed various  phases  of  the  subject.  Some 
of  their  views  were  decidedly  at  variance 
with  those  of  Mr.  Lindenthal.  Mr.  Ray 
cited  experiences  on  his  road  that  had  made 


high  pitch  of  perfection,  the  metallurgical 
methods  are  not  as  good  as  they  should  or 
can  be  to  dispel  that  feeling  of  insecurity 
which,  rightly  or  wrongly,  will  persist  until 
a  decided  improvement  has  been  made.  We 
have  mills  that  turn  out  4000  tons  of  rails 
in  twenty-four  hours  with  no  more  manual 
labor  than  was  needed  for  400  tons  some 
years  ago,  but  has  the  quality  of  the 
product  been  improved?  Many  fractures, 
split  heads  and  other  mishaps  would  not 
occur  if  the  rails  were  strong  enough  for 
the  rough  work  they  have  to  stand.  Rails 
are  but  bridges  whose  safety  should  be  as 
much  beyond  question  as  that  of  the  largest 
structure;  but  as  long  as  rails  of  ordinarily 
sound  steel  break  in  ordinary  wear  and 
tear,  as  they  do  now,  they  are  not  strong 
enough. 

Sound  Ingots  First 

The  first  requisite  of  good  rails  is  good 
steel  and  we  must  insist  upon  sound  ingots 
to  begin  with.  There  is  no  difference  of 
opinion  of  what  is  a  sound  ingot,  but  there 
are  great  differences  of  opinion  on  the 
method  of  getting  it.  Metallurgists  favor- 
ing the  present  practice  of  pouring  ingots 
with  the  small  end  up  and  without  a  sink- 
head  have  really  nothing  to  commend  it  for 
except  cheapness  of  production.  This  is 
such  a  well-established  practice,  however, 
that  it  will  not  be  changed  without  compul- 
sion and  extra  compensation.  The  time 
has  arrived  when  the  rail  consumers  them- 
selves must  take  the  lead  in  determining 
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certain  details  in  manufacture  which  will 
insure  thoroughly  sound  steel,  but  they 
must  also  expect  to  pay,  at  least  for  a  time, 
a  higher  price. 

Not  one  of  the  present  specifications  for 
steel  rails  insures  thoroughly  sound  ingots. 
The  external  defects  of  flaws  and  seams 
are  more  readily  discovered  by  inspection 
and  tests  than  the  insidious  internal  de- 
fects caused  by  unsound  metal.  The  latter 
are,  in  fact,  discovered  only  by  chance,  not- 
withstanding the  closest  inspection,  and  the 
only  way  to  prevent  them  is  to  insist  on 
methods  of  manufacture  that  will  abso- 
lutely avoid  them. 

Unbalanced  rail  sections,  meaning  those 
with  thick  heads  and  thin  webs  and  flanges, 
should  be  given  up.  Really  good  and  tough 
rails  cannot  be  made  that  way.  Neither 
can  good  rails  be  made  by  rolling  them  in 
the  fewest  number  of  passes  and  finishing 
at  a  high  heat.  But  this  is  the  only  way 
the  present  form  of  heavy  rails  with  thin 
flanges  which  get  cold  in  the  rolling  while 
the  thick  heads  are  still  waxy  can  be  fin- 
ished without  breaking  the  rolls. 

Experience  indicates  that  the  bulk  of 
heavy  steel  rails  in  this  country  will  here- 
after be  made  of  basic  open-hearth  carbon 
steel  with  carbon  between  0.75  and  1  per 
cent,  provided  that  phosphorus  and  sulphur 
are  both  kept  low.  The  expensive  alloy 
steels,  like  manganese,  nickel  or  vanadium 
steel,  will  hardly  be  used  for  steel  rails 
except  for  special  purposes  and  in  small 
quantities. 

Defects  of  Fabrication 

Ordinarily  the  manufacturing  difficulties 
are  not  in  the  melting  furnace.  The  de- 
fects of  fabrication  as  regards  soundness 
occur  mostly  after  the  metal,  having  been 
brought  to  the  proper  composition,  is 
teemed  into  the  ingot  molds.  Thereafter 
the  defects  in  steel  arise  mainly  from  five 
causes — blowholes,  piping,  segregation,  in- 
closure  of  slag  and  oxides,  and  other  for- 
eign matters.  The  first  four  causes  occur 
in  the  ingot,  the  fifth  in  the  roll. 

Small  blowholes  are  not  harmful  and  are 
readily  welded  up  in  rolling,  and  larger 
blowholes  can  be  avoided  by  the  addition 
of  aluminum.  All  oxides,  sulphides  and 
other  chemical  impurities  will,  if  given  suf- 
ficient time,  float  up  into  the  slag  on  top. 
This  self-cleansing  process  by  holding  the 
metal  in  the  empty  ladle  before  teeming  is 
very  important,  and  an  interval  of  at  least 
ten  minutes  should  be  allowed  for  that  pur- 
pose. In  the  present  practice  the  metal  is 
teemed  as  a  rule  from  the  ladle  into  the  in- 
got forms  as  quickly  as  it  can  be  conveyed 
after  the  addition  of  the  ferromanganese, 
and  there  is  not  allowed  sufficient  time  for 
the  cleansing  of  the  steel  bath  from  im- 
purities before  teeming. 

While  the  addition  of  aluminum  reduces 
blowholes,  it  increases  piping;  and  piping 
facilitates  segregation.  In  all  real  specifi- 
cations piping  and  segregation  are  treated 
as  unavoidable  evils,  and  the  only  provision 
against  their  mischievous  effect  is  the  re- 
quirement for  discard  from  the  upper  part 
of  the  ingot.  As  the  extended  pipe  varies 
with  each  ingot  and  may  reach  all  the  way 
from  15  to  80  per  cent  down  into  it,  the 
amount  of  discard  would  need  in  fact  to  be 
determined  for  each  individual  ingot.  This 
is  not  practicable,  and  the  amount  is  there- 
fore assumed  at  some  convenient  percent- 
age, which  the  rail  maker  wants  to  have  as 
small  as  possible.  To  this  "hit  or  miss 
method"  must  be  ascribed  the  largest  share 
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of  blame  for  unsound  steel  rails.    Even  a 
discard  of  30  per  cent  is  no  real  protec- 

Cast  Ingots  Big  End  Up 

The  fundamental  requisite  for  obtaining 
solid  ingots  is  the  maintenance  of  a  fluid 
top  and  sinkhead  for  filling  up  automatic- 
ally and  quickly  any  cavities  formed  in  the 
ingot  by  shrinkage  during  cooling.  Stated 
more  correctly,  cavities  must  not  be  allowed 
to  form  at  all,  because  immediately  segre- 
gation takes  place  which  cannot  be  cured 
thereafter  by  filling  the  frozen  cavity  with 
fluid  metal.  If  the  ingots  were  cast  with 
the  big  end  up,  and  the  top  of  the  steel  kept 
fluid  so  that  it  should  be  the  last  to  solidify, 
no  deep  pipe  would  form  and  no  segregation 
would  occur  in  the  interior  of  the  ingots. 
There  are  a  number  of  well-known  methods 
to  this  end,  but  all  of  them  cause  extra  cost 
and  labor  and  will  therefore  not  be  used 
unless  made  specifically  a  part  of  the  con- 
tract and  paid  for. 

In  the  present  practice  pipes  and  segre- 
gation, being  at  the  smaller  end  of  the  in- 
got, pass  into  the  rolls  first  and  are  closed 
up  and  squeezed  into  the  metal  and  length- 
ened in  the  rolling  to  an  unknown  extent, 
forming  interior  seams  and  defects  which 
cannot  be  discovered  by  inspection.  This 
inferior  method  of  rolling  should  be  pro- 
hibited by  the  specification.  Cropping  may 
and  may  not  remove  pipe.  Only  successive 
croppings  and  a  microscopic  examination  of 
the  cropped  ends  would  lead  to  the  discov- 
ery of  the  interior  defects,  and  that  is  im- 
possible with  the  thousands  of  rails  rolled 
in  a  mill  in  a  day.  Any  method  of  forming 
ingots  which  will  produce  pipe  and  give 
precarious  results  is  wrong  and  dangerous. 

Bad  Practices  in  Rolling 

Sound  ingots,  free  from  blowholes,  pipes, 
segregation  and  internal  impurities  are, 
however,  only  the  preliminaries  for  the  roll- 
ing of  good  rails.  Wearing  quality,  great 
resistance  to  abrasion,  and  great  strength 
and  toughness  are  necessary,  and  these 
qualities  depend  not  only  on  the  chemical 
composition  of  the  steel,  but  also  on  the 
fineness  of  grain,  which  is  developed  in  the 
process  of  rolling.  In  practice  the  number 
of  passes  are  made  as  few  as  possible  so 
as  to  have  for  the  rolling  train  the  largest 
possible  output.  That  does  not  put  the 
kind  of  work  on  the  plastic  steel  that  will 
break  up  the  coarse  crystals  which  form 
during  the  higher  heat.  There  is  also  con- 
siderable doubt  as  to  whether  the  con- 
tinuous process  does  not  produce  a  sleazy 
metal  unsuited  to  the  formation  of  fine- 
grained texture. 

All  existing  specifications  permit  the  rails 
to  be  finished  at  too  high  a  heat,  which  is 
evidenced  by  the  high  shrinkage  allowance 
at  the  saws— from  51/2  to  7%  in-  prescribed 
for  33-ft.  rail  when  it  should  be  4  in.  This 
contributes  to,  but  is  not  the  sole  cause  of, 
coarse  crystalline  structures  in  the  rail 
head,  just  where  a  fine  grain  is  most 
wanted.  For  the  high  finishing  heat  the 
rail  makers  have  a  good  excuse  in  the  thin 
webs  and  flanges  of  the  heavy  rail  sections. 
The  flanges  would  otherwise  cool  down  too 
quickly  and  get  dark  in  the  rolling  while 
the  head  was  still  at  a  bright  heat.  There- 
fore, reform  must  begin  with  the  rail  sec- 
tion. Web  and  flanges  must  be  thicker  and 
head  if  possible  thinner,  so  that  the  metal 
may  keep  a  more  even  heat  during  rolling 
and  cool  more  uniformly  after  rolling, 
avoiding  large  internal  stresses.    In  a  well- 
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balanced  rail  Bection  it  is  eaaier  to  break  up 
the  coanie  cryatala  of  the  higher  heat  than 
permit  the  finer  crystalline  structure  to  be 
produced  by  the  work  of  rolling  at  the  lower 
heat,  and  finish  the  rail  near  the  point  of 
recalescence  (675  deg.  C). 

More  time  should  be  given  to  the  last  five 
or  six  passes  of  the  rail  through  the  rolls. 
At  the  high  speeds  used,  10  ft.  per  second, 
the  pressure  from  the  rolls  may  be  suffi- 
cient to  penetrate  through  thin  metal,  aa  in 
the  web  or  face  of  rail,  but  it  does  not  seem 
to  be  suflfjcient  for  the  penetration  through 
the  21/2  in.  of  metal  in  the  head.  It  will 
produce  in  the  head  a  fine  grain  only  near 
the  surface  if  at  all,  leaving  the  interior 
coarse-grained  and  weak.  As  an  experi- 
ment the  speed  for  these  last  passes  should 
not  exceed  4  ft 

For  the  further  control  of  quality  of  sted 
the  minimum  number  of  grains  or  pearlite 
cells  per  square  inch  of  rail  section  should 
guide.  This  is  fully  as  important  as  any 
tensional  or  bending  test,  or  as  the  drop 
test.  The  aim  should  be  a  minimum  of  70,- 
000  pearlite  cells  per  square  inch,  nearly 
uniform  over  the  whole  section. 

Tests  Inadequate 
The  drop  test  as  ordinarily  prescribed  in 
rail  specifications  is  crude  and  not  suflkient 
for  judging  the  quality  of  the  steel.    Ad- 
ditional   acceptance    tests    are    necessary. 
Drop  tests  on  different  rail  sections  could 
be  compared  only  when  the  velocity  of  the 
tup  is  the  same  for  all  and  when  the  weight 
of  tup  varies  with  the  section  modulus  of 
the  rail  section..   This  condition  is  not  ful- 
filled in  present  practice.    The  value  of  the 
test  for  comparative  purposes  is  further  im- 
paired by  the  uncertainty  as  to  the  amount 
of  force  which  is  absorbed  by  the  mass  of 
the  drop-testing  machine,   which   amount 
varies  with  each  rail  section,  and  by  the 
further  fact  that  proportionality  of  fiber 
stress  exists  only  up  to  the  elastic  limit  of 
the  metal,  and  not  beyond  it.    The  perma- 
nent deflection  caused  by  the  falling  tup  is, 
therefore,  not  computable,  and  by  itself  is 
not  a  criterion  for  the  strength  or  quality 
of  the  steel.     Therefore  rail  specifications 
of  recent  years  prescribe  certain  tensional 
elongations  of   extreme  fibers   during  the 
drop  test.    But  these  are  not  as  reliable  as 
tensional  tests  with  specimens  cut  from  rail, 
if    they    could    only    be    made    more    ex- 
peditiously. 

Bending  tests  are  important  for  disclos- 
ing fissures  caused  by  slag  elongated  in  the 
rolling,  but  most  important  of  all  is  the 
microscopic  test  for  the  determination  of 
the  fineness  of  grain  and  freedom  from 
slag. 

From  a  practical  point  of  view  the  in- 
spection of  rails  should  particularly  con- 
cern itself  with  the  following  features : 

1.  At  the  furnace  and  ladle,  seeing  that 
the  proper  method  and  time  (minimum  10 
min.)  is  given  for  the  self-cleansing  of  the 
metal. 

2.  At  the  ingots,  that  the  larger  end  is 
up  and  is  provided  with  a  sinkhead. 

3.  At  the  reheating  furnace,  that  ingots 
are  not  exposed  to  an  oxidizing  flame  and 
come  out  thoroughly  heated  at  a  uniform 
temperature. 

4.  At  the  rolling  train,  that  the  finishing 
temperature  shall  be  below  700  deg.  C,  in- 
dicated by  a  dark  red  cherrj'  color. 

Stresses  in  Rails 

The  largest  stresses  in  rails  are  produced 
by  driving  wheels  of  steam  locomotives  at 
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hi«h  speed;  the  largest  wear  of  rail  is 
eanaed  bjr  heavy  freight  trains.  The  larg- 
est whtti  loads  twenty-five  years  ago  were 
15,000  Ih.,  and  American  rails  then  weighed 
tnm  75  to  80  lb.  per  yard.  Since  then 
wheel  kiads  on  passoiger  engines  have 
reached  S4.000  lb.,  an  increase  of  125  per 
cent,  and  speed,  which  greatly  intensifies 
the  impact  stresses,  has  also  largely  in- 
creased. The  weight  and  strength  of  rail 
have  not,  however,  increased  correspond- 
ingly. The  stiffness  of  a  rail  is  measured 
by  the  moment  of  inertia  of  its  section  and 
the  strength  by  its  section  modulus,  and 
each  increases  faster  in  proportion  than 
the  weight  of  rail,  so  that  a  100-lb.  rail,  al- 
though only  25  per  cent  heavier  than  an  80- 
Ih,  is  about  65  per  cent  stiffer  and  50  per 
cent  stronger  in  bending  strength.  But 
this  is  not  enough  for  the  125-per  cent  in- 
crease of  wheel  loads  and  for  the  increased 
•peed. 

The  bending,  shearing  and  other  stresses 
to  which  a  rail  is  subject  cannot  be  ac- 
curately ascertained  for  dynamic  effect  of 
loads  at  high  speed.  Much  has  been  writ- 
tan  on  the  subject,  but  real  proof  of  actual 
itumiii  is  wanting.  Experience  is  an  in- 
dispensable guide  for  determining  the  size 
of  rail.  If  a  rail  is  found  to  be  not  strong 
enough  for  any  given  condition  it  should  be 
replaced  with  one  stronger. 

Labcek  Sections  Should  Be  Used 

The  70  or  80-lb.  rail  (section  modulus 
10)  was  found  to  be  strong  enough  for  the 
wheel  load  of  15,000  lb.  twenty  years  ago; 
for  the  100-lb.  rail  (section  modulus  15), 
the  wheel  load  should  be  limited  to  22,500 
lb.  but  for  the  fact  that  the  steel  in  this 
section  is  not  of  as  good  quality;  because 
of  this  fact  the  load  should  not  exceed  20,- 
000  lb.  For  wheel  loads  of  from  30,000  to 
34.000  lb.  a  modulus  of  from  20  to  22 
should  be  used,,  which  would  correspond 
with  the  135-lb.  rail  now  in  use  on  the  Cen- 
tral Railroad  of  New  Jersey — but  that  rail, 
the  heaviest  in  the  United  States,  is  not  a 
well  proportioned  section.  The  new  125-lb. 
section  now  experimentally  used  on  the 
Pennsylvania  Railroad  has  the  same 
strength  and  stiffness  and  saves  10  lb.  per 
yard  as  the  result  of  a  better  distribution 
of  metal.  The  head  is  lighter,  the  base  nar- 
rower, and  the  metal  more  evenly  distrib- 
uted, insuring  better  rolling  properties. 

The  carbon  is  0.85  per  cent  desired,  as 
against  0.70  per  cent  desired  for  the  100- 
lb.  rail.  The  aim  is  to  get  for  the  heavier 
section  a  harder  rail  with  longer  wearing 


capacity  sustaining  a  greater  wheel  ton- 
nage. 

Going  a  step  further  toward  obtaining  a 
fine-grained  durable  rail  of  heavj'  section, 
there  are  reasons  for  doubt  whether  any 
amount  of  care  in  the  rolling  of  heavier 
T-rails  will  produce  in  the  head,  where  it 
is  most  desired,  a  fine  grain,  toughness  and 
a  high  elastic  limit  uniform  throughout. 
Experienced  rollers  contend  that  the  form 
of  a  T-rail  precludes  good  results  on  the 
large  head  of  the  heavier  sections.  The 
rolling  pressure  on  the  rail  is  sidewise,  at 
right  angles  to  the  action  of  the  section  and 
the  direction  of  the  wheel  pressure,  where- 
as the  heaviest  pressure  during  rolling 
should  be  at  right  angles  to  the  top  to  pro- 
duce a  fine  grain  in  the  fixed  head.  The 
metal  in  the  head  is  compressed  in  the  most 
unfavorable  direction,  that  is,  crosswise  to 
the  stresses  it  will  have  to  bear. 

U-Shaped  Rail 

Hence  a  modified  and  enlarged  form  of 
the  old  inverted  U-shaped  or  double-webbed 
section  might  answer  better  the  purpose  of 
a  heavy  rail  than  the  T-shape.  In  the 
double-webbed  rail  the  steel  receives  pres- 
sure from  the  first  half  to  the  last  vertically 
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HOW   THE   PRESSURES   COME   IN   ROLLING 
T-SHAPED   AND  U-SHAPED   SECTIONS 

upon  the  head,  producing  the  desired  dense 
fine  grain  throughout  its  thickness.  The 
metal  can  be  first  rolled  flat  then  bent  back 
to  the  form  shown  in  the  accompanying 
sketch,  and  in  the  last  few  passes  the  rail 
receives  its  final  form.  The  very  method  of 
its  rolling  should  insure  the  denseness  and 
toughness  of  the  steel. 

An  experiment  with  a  few  miles  of  track 
laid  with  the  double-webbed  rail  will  show 
results  in  a  year.  There  is  no  difficulty  in 
making  a  splice  as  strong  for  the  double- 
webbed  rail  as  for  the  T-rail.  For  switches 
and  frogs  it  need  not  be  used.  The  T-rail 
can  readily  be  connected  to  the  double- 
webbed  rail  by  a  special  rail  joint. 

Mr.  Lindenthal  then  concluded  his  ad- 
dress with  the  summary  given  at  the  begin- 
ning of  this  article. 

Discussion 

In  the  discussion  that  followed  Mr.  Os- 
good of  the  Central  of  New  Jersey  spoke 
of  the  135-lb.  rail  in  use  on  his  road.  He 
pointed  out  that  it  was  adopted  experimen- 
tally in  1909,  for  use  on  sharp  curves  (run- 
ning up  to  13  deg.  30  min.)  under  heavy 
traffic  in  Pennsylvania,  and  that  while  it 
was  conceded  to  be  less  strong  than  could  be 
made  at  that  weight,  it  had  proved  very  sat- 
isfactory for  the  special  purpose  for  which 
it  was  intended.  At  the  end  of  1914  the 
company  had  laid  9151  such  rails,  and  of 
the  124  that  have  failed  none  of  them  were 
among  the  1358  laid  in  1914,  and  only  nine 
were  in  the  4174  laid  in  1913. 

Mr.  Osgood  did  not  regard  with  favor  the 
change  to  the  double-webbed  section.  He 
was  impressed  with  the  difficulties  to  be  met 
at  frogs  and  switches,  at  joints,  especially 
insulated  joints,  and  i;i  handling  the  rail, 
and  believed  that  much  more  could  be  ac- 
complished by  improving  the  quality  and 
uniformity  of  the  steel  than  by  any  material 
change  in  section. 

Dr.  Dudley  gave  an  extended  discussion 
of  the  subject,  disagreeing  with  a  number 


of  Mr.  Lindenthal's  points,  and  taking  up 
many  phases  of  the  subject  not  gone  into  by 
Mr.  Lindenthal.  Mr.  Gushing  agreed  with 
Mr.  Lindenthal  as  to  the  importance 
of  securing  sound  ingots,  and  also  as  to  the 
need  for  methods  that  would  prevent  de- 
fects, such  as  seams,  rather  than  attempt 
to  remedy  them.  Neither  he  nor  Dr.  Dud- 
ley commented  on  the  double-webbed  rail. 

Mr.  Ray  Has  Found  Light  Sections  Most 
Dependable 

Mr.  Ray's  discussion  is  abstracted  as  fol- 
lows: 

In  general  I  agree  with  Mr.  Lindenthal 
that  the  railroads,  in  many  cases,  have  not 
increased  the  weight  of  rail  to  correspond 
to  the  increased  weight  of  rolling  stock.  I 
believe,  however,  that  one  very  good  reason  ' 
for  this  slowness  is  that  the  heavier  rail 
has  not  been  of  as  good  quality,  nor  has 
it  worn  as  long,  as  the  lighter  rail.  On  our 
Morristown  line  we  have  a  considerable  ton- 
nage of  80-lb.  rail,  all  of  which  has  been  in 
service  thirteen  years  or  more;  some  of  it 
as  long  as  twenty  years.  Pacific-type  pas- 
senger engines,  with  axle  loads  of  62,000 
lb.,  pass  over  this  rail  continually,  and  yet 
it  does  not  cause  and  never  has  caused  any 
trouble  from  breakage.  The  91-lb.  rail, 
from  two  to  four  years  old,  in  the  same 
service,  does  break  continually. 

Unfortunately  the  railroads  have  had  to 
experiment  with  rail  an  unreasonable 
amount  in  order  to  determine  for  them- 
selves the  best  available  quality.  The 
Lackawanna  has  bought  premium  rail  from 
several  different  steel  mills  (on  the  latters' 
recommendation)  during  the  past  eight 
years.  The  cost  of  this  rail  has  ranged 
from  the  standard  price  up  to  more  than 
$80  per  ton.  The  experimenting  has  all 
been  done  with  a  view  of  discovering  some 
kind  of  rail  which  would  wear  well  and  at 
the  same  time  be  safe  from  a  breakage 
standpoint.  But  few  of  these  purchases 
have  been  at  all  successful — more  have  been 
complete  failures. 

Doubts  Desirability  of  High  Carbon 

I  do  not  believe  that  open-hearth  rail, 
with  carbon  from  0.85  to  1  per  cent,  will 
come  into  general  use,  even  with  the  heavier 
section  of  rail.  I  believe  that  rolled  man- 
ganese rail  of  a  much  lighter  section  will 
prove  more  economical.  We  have  a  con- 
siderable tonnage  of  this  rail,  101  lb.  per 
yard,  laid  on  sharp  curves  on  a  lV2-per  cent 
descending  grade,  where  from  six  months  to 
a  year  is  the  maximum  life  of  the  best  open- 
hearth  rail.  This  manganese  rail  has  now 
been  in  service  2V2  years  and  looks  as  if  it 
will  last  much  longer,  and  with  it  we  have 
not  had  a  single  rail  failure. 

When  we  increased  our  91-lb.  section  to 
101  lb.,  we  had  rolled  a  considerable  ton- 
nage with  carbon  up  to  0.80  per  cent.  Two 
special  allotments  we  had  rolled  with  a  mini- 
mum of  0.80  per  cent  and  a  maximum  of 
1  per  cent.  These  rails  were  laid  on  the 
sharp  curves  above  referred  to,  but  before 
they  had  been  in  the  tracks  six  months 
they  were  breaking  so  frequently  that  we 
had  to  remove  them. 

Prior  to  1906  we  seldom  had  a  broken 
rail.  Most  of  the  rail  on  the  main  line  was 
80  lb.  and  our  maximum  axle  load  had  been 
approximately  45,000  lb.  for  six  years.  The 
90-lb.  Bessemer  rail,  rolled  between  1904 
and  1908,  showed  a  marked  tendency  to 
split  heads,  split  webs  and  battered  joints. 
Again  this  rail  wore  out  so  fast  on  sharp 
curves  that  it  had  to  be  changed  out  con- 
tinually.    In   1904  and   1905   100-lb.   Bes- 
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semer  was  tried  but  it  wore  faster  and  gave 
no  better,  if  as  good,  service  as  the  90-lb. 
rail.  The  maximum  axle  loads  on  fast  en- 
gines increased  in  1908  to  approximately 
56,000  lb.  and  at  that  time  we  started  to 
use  open-hearth  rail.  In  1908,  1909  and 
1910  many  thousands  of  tons  of  high-carbon 
open-hearth  rail  were  purchased.  Since 
that  time  we  have  been  removing  bad  heats, 
and  finally  the  entire  rollings  of  1908  and 
1909  from  the  track.  Our  experience  shows 
that  the  failures  in  high-carbon  open-hearth 
rail  are  progressive,  that  is,  they  increase 
at  a  marked  rate  as  the  rail  continues  in 
service.  It  is  true  that  we  have  had  less 
breakage  with  the  101-lb.  sections,  but  the 
same  progression  of  failures  is  evidenced 
where  the  carbon  is  excessively  high.  In 
1913  our  maximum  loads  were  again  in- 
creased to  approximately  62,000  lb.,  but 
strange  as  it  may  seem,  the  old  Bessemer 
80-lb.  rail  never  did  cause  much  trouble 
from  breakage,  even  under  the  heavier 
wheel  loads. 

I  am  much  more  afraid  of  brittle  rail  than 
piped  rail.  A  piped  rail  does  not  break  in 
the  drop  test  any  more  easily  than  one  not 
piped,  and  I  believe  I  am  correct  in  stating 
that  piped  rail  have  caused  few  accidents 
compared  with  other  forms  of  rail  failures. 
A  pipe  as  a  rule  shows  up  and  is  easily 
noticed  by  maintenance  forces.  Transverse 
fissures  can  seldom  be  found  before  com- 
plete failure.  It  might  be  interesting  to 
state  that  we  have  never  discovered  a  trans- 
verse fissure  in  any  of  the  old  80-lb.  Bes- 
semer rail,  while  we  have  found  them  in 
both  the  91-lb.  and  the  101-lb.  sections  from 
at  least  two  different  steel  mills. 

A  Vicious  Circle 

I  do  not  believe  we  can  find  justification 
for  increasing  the  standard  rail  section  to 
125  lb.  or  heavier  per  yard  on  the  ground 
that  the  increased  cost  will  be  made  up  from 
the  saving  in  operating  expenses  with  the 
heavier  locomotives  and  bigger  cars,  nor  do 
I  believe  that  a  considerable  part  of  this 
expense  can  be  saved  by  means  of  less  main- 
tenance force  required.    The  stiflfer  rail  sec- 
tion will  reduce  the  amount  of  surfacing, 
but  the  cost  of  laying  the  rail  will  be  mate- 
rially increased;  tieplates,  track  bolts  and 
joints  will  cost  more  to  purchase  and  handle. 
All  frogs  and  switches  will  cost  from  50  to 
75  per  cent  more,  and  it  will  require  a  der- 
rick to  handle  the  frogs  or  even  to  change 
out  a  rail,  when  one  has  to  be  removed. 
Every  part  of  the  rail  and  rail  fastenings 
-will  cost  more  money,  and  when  main-track 
rail  is  relaid  in  side  track  or  yards  there 
will  be  a  corresponding  increase  in  the  cost. 
If    such    heavy    rail    were    universally 
adopted,  not  one-quarter  of  the  main  track 
would  be  so  equipped  until  the  motive  power 
department  would  want  to  increase  mate- 
rially the  wheel  loads  of  both  engines  and 
cars,  and  they  would  soon  overload  the  new 
section.     We  would   have  to  rebuild  our 
bridges,  widen  our  track  centers  and  side 
clearances,  and  in  fact  spend  all  that  could 
be  saved  in  operating  the  big  engines  and 
cars  in  rebuilding  the  road  and  maintaining 
the  equipment  and  tracks.    I  do  not  wish  to 
convey  the  idea  that  a  heavy  rail  should 
not  now  be  used  where  the  wheel  loading  is 
excessive,  but  I  do  contend  that  125-lb.  rail, 
or  even  a  heavier  section,  will  not  eliminate 
all  of  our  rail  troubles,  or  even  breakages. 

Conclusions 

In  concluding  I  should  like  to  sum  up  as 
follows : 


1.  I  agree  that  as  a  general  proposition  a 
heavier  rail  section  than  is  generally  used  is 
desirable  where  the  wheel  loads  are  extra 
heavy  and  the  speed  high. 

2.  Care  should  be  exercised  that  ex- 
cessively high  carbon  (above  8500  per  cent) 
should  not  be  permitted,  even  in  the  heavy 
rail,  otherwise  it  will  be  apt  to  break  as  the 
rail  becomes  old  in  service. 

3.  It  is  very  desirable  to  eliminate  all 
pipes  in  rail,  but  other  defects  in  chemical 
composition  or  rolling  are  more  serious,  and 
it  is  more  desirable  to  test  the  finished 
rail  from  each  ingot  to  detect  segregation 
and  brittle  rail  than  for  the  elimination  of 
piped  rail. 

4.  The  double-webbed  rail,  recommended 
for  trial  by  Mr.  Lindenthal,  would  be  very 
expensive ;  a  good  splice  bar  would  be  very 
hard  to  get,  and  all  special  work,  such  as 
frogs  and  switches,  would  have  to  be  made 
out  of  T-rail,  as  at  present. 

5.  The  present  2-in.  limit  of  allowable  flat 
stops  on  freight  car  wheels  should  be  dimin- 
ished. 

6.  The  increased  cost  of  a  125-lb.  or 
heavier  rail  section  can  only  be  justified  by 
the  safety  consideration  in  handling  the 
present  heavy  wheel  loads,  and  not  from  an 
economic  standpoint. 


Unusually     High     Retaining 
Walls  of  Cantilever  Type 

Viaduct  in  St.  Louis  Contains  Approach  Fills  Re- 
tained by  Vertical-Faced  Reinforced-Concrete 
Walls  as  High  as  45  Feet 

ByJS.  W.  BOWEN 

Principal  Assistant  Engineer,  with  Brenneke  &  Fay, 

Consulting  Engineers,  St.  Louis 

SOME  TIME  AGO  there  was  constructed 
in  St.  Louis  a  reinforced-concrete  via- 
duct having  approaches  with  retaining  walls 
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of  unusual  height.  The  structure  wu  built 
by  the  St.  Louis  Terminal  Railway  Com- 
pany; it  carries  Union  Avenue  over  the 
right-of-way  of  the  Terminal  Belt  Line, 
and  has  a  total  length  of  1190  ft.  The  main 
crossing  over  the  right-of-way  is  only  100 
ft.  in  length,  and  consists  of  three  spans. 
The  long  approaches  are  built  of  earth  fill 
inclosed  by  retaining  walls  of  the  semi- 
gravity  type,  80  ft  apart,  to  provide  for  a 
60-ft.  roadway  and  two  10-ft.  sidewalks. 
For  a  considerable  part  of  the  length  the 
retaining  walls  are  unusually  high,  reach- 
ing about  45  ft.  at  the  highest  point.  In 
order  to  avoid  encroaching  on  the  narrow 
roadways  along  each  side  of  the  viaduct  the 
walls  were  designed  with  vertical  front 
faces,  putting  all  the  batter  in  the  back 
face.  This  necessitated  a  considerable  pro- 
jection of  the  footing  course. 

A  cross-section  of  the  wall  at  the  highest 
point  is  shown  in  the  accompanying  sketch 
giving  full  details  of  the  reinforcement. 
Rankine's  theory  of  earth  pressure  was 
used  in  the  design,  and  a  superimposed  load 
of  100  lb.  per  square  foot  on  the  fill  was 
assumed  to  allow  for  live  load.  This  live- 
load  factor  is  only  a  small  part  of  the  whole 
load  for  walls  of  this  height,  amounting  in 
this  case  to  about  2  per  cent. 

Estimates  for  Economical  Batter 

Because  of  the  height  of  the  walls  an 
investigation  was  made  to  determine  the 
most  economical  batter  for  the  rear  face. 
The  thickness  at  the  top  was  made  2  ft.  in 
all  cases,  and  several  alternate  designs  were 
compared,  using  batters  ranging  from  2  in 
12  to  ZVi  in  12.  Estimates  were  made  of 
the  cost  per  linear  foot  of  wall  for  each 
of  the  sections,  including  costs  of  concrete, 
steel,  forms,  excavation  and  earth  fill.  The 
cost  per  cubic  foot  of  concrete  was  assumed 
to  be  a  maximum  for  a  V^-in.  batter,  due  to 
the  increased  difficulty  of  placing  in  a  com- 
paratively narrow  space  and  to  the  richer 
mix  which  would  be  necessary.  The  cost 
of  the  concrete  was  assumed  to  be  a  mini- 
mum for  the  3y2-in.  batter,  and  between 
these  limits  the  cost  per  cubic  foot  was  as- 
sumed to  vary  uniformly. 

It  was  found  that  the  estimated  cost  per 
foot  of  wall  did  not  change  as  much  as 
might  be  expected,  and  the  above  refine- 
ments were  necessarj'  in  order  to  determine 
the  minimum  cost.  The  batters  and  corre- 
sponding cost  per  linear  foot  of  wall  were 
plotted  and  an  average  curve  was  drawn, 
from  which  it  was  found  that  for  the  as- 
sumed conditions  the  economical  batter  was 
about  2%  in  12.  A  3  in  12  batter  was  then 
used  in  order  to  simplify  the  drawings. 

A  1:2V2:5  mix  was  used,  with  washed 
gravel  for  the  coarse  aggregate,  and  the  re- 
inforcement consisted  of  high-carbon  steel 
deformed  bars  for  which  a  unit  stress  of 
20,000  lb.  per  square  inch  was  permitted. 

The  viaduct  was  designed  by  Brenneke  & 
Fay,  consulting  engineers,  St.  Louis,  and 
built  by  Fruin  &  Colnon,  contractors,  also  of 
St.  Louis,  at  a  totel  cost  of  $140,000,  in- 
cluding paving,  lighting  and  engineering. 
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SECTION    OF   RETAINING   WALL  AT    HIGHEST 
POINT  OF  APPROACH  PILLS 


TAMPERING    WITH    CANAL    LoCKS,    gates, 

buoys,  bridges,  dams  or  other  structures 
by  any  person  without  authority  is  made 
a  felony  in  New  York  State  by  a  law  passed 
by  the  last  Legislature.  In  addition  to 
petty  thefts  of  State  property  along  canals, 
local  officials  have  frequently  reported 
meddling  with  the  locks,  resulting  in  over- 
flowing of  the  banks  and  injury  to  private 
property. 
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Steel  Shields  Protect  Traffic  During  Removal  of 
New  York  Subway  Roof 

Street  Surface  at  Times  Square  Raised,  Existing  Structure  Cut  Into 
and  Old  Steel  Replaced  for  Operation  of  New  Seventh  Avenue  Subway 


CONSTRUCTION  at  Times  Square  of 
Section  6-A,  Routes  4  and  38,  of  New 
York  City's  new  subwaj-  system  involved 
the  unusual  work  of  raising  the  street  sur- 
face temporarily  about  2  ft.,  cutting  out 
the  roof  of  the  existing  subway  without  en- 
dangering its  heavj-  traffic,  and  replacing 
the  present  roof  of  beams  and  the  support- 
ing columns  with  new  steel  so  designed  as  to 
proride  for  the  new  track  layout,  and  at  the 
same  time  not  interfere  with  train  opera- 
tion over  the  present  tracks.  This  steel 
was  handled  under  the  street  and  over  the 
existing  subway  roof  with  scaiit  clearance. 
Special  steel  shields,  sliding  on  bolts 
previous!}'  hung  through  the  concrete  of  the 
old  subway  roof,  protected  the  tracks  from 
falling  pieces  of  concrete  while  the  roof  was 
being  removed.  As  the  roof  panels  were 
cut  out,  thin  reinforced-concrete  slabs  laid 
on  the  lower  flanges  of  the  old  roof  beams 
kept  the  tracks  inclosed  and  later  served  as 
forms  for  the  new  concrete  roof. 

Location  of  the  Work 

The  present  subway  turns  from  Broad- 
way into  Seventh  Avenue  at  Forty-fifth 
Street,  and  just  south  of  Forty-third  Street 
begins  its  swing  under  the  Times  Building 
into  Forty-second  Street.  The  new  Seventh 
Avenue  subway  will  leave  the  present  sub- 
way on  the  west  side  of  this  curve,  and 
when  it  is  completed  will  carry  all  the 
Broadway  trains  down  Seventh  Avenue  on 
a  tangent  from  the  Forty-fifth  Street  curve. 
A  crossover  connection  with  the  existing 
northbound  tracks  from  Forty-second 
Street  will  be  used  only  for  emergency  oper- 
ation. The  columns  and  walls  to  be  re- 
morad  in  making  the  new  connection  are 
shown  on  the  accompanying  drawing. 

After  considerable  discussion  between 
the  contractor  and  the  engineers  of  the 
Public  Service  Commission,  a  modification 
of  the  method  of  construction  contemplated 
in  the  contract  was  agreed  upon  which  in- 


volved the  placing  of  the  new  steel  bents 
midway  between  the  old.  This  method  had 
many  advantages,  in  that  either  the  old  or 
new  roof  members  always  offered  a  sub- 
stantial framework  over  the  moving  trains, 
from  which  framework  the  temporary 
street  surface  could  be  posted,  and  on  which 
materials  of  construction  could  be  moved 
about  and  a  shield  or  screen  maintained 
to  keep  objects  from  falling  on  the  tracks. 
It  also  tended  to  decrease  the  amount  of 
work  to  be  done  on  the  tracks. 

It  had  been  recognized  that  this  contract 
might  involve  difficulties  and  delays,  and 
as  it  was  not  the  determining  factor  in 
point  of  time  for  the  opening  of  the  Sev- 
enth Avenue  route,  thirty-three  months 
were  allowed  for  its  completion.    Due  to  the 
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NEW     ROOF     BEAMS     SET,     I-BEAMS     UNDER 
STREET  POSTED  TO  OLD  ROOF  BEAMS 


plan  of  work  adopted,  the  organization  of 
the  contractor  and  the  co-operation  of  the 
designing  and  field  engineers  of  the  Public 
Service  Commission,  ten  months  after  its 
beginning  the  work  was  nearly  completed. 

Flan  of  Work  Involved  Raising  Street 

The  first  step  taken  was  to  raise  the  west 
sidewalk  of  Seventh  Avenue  about  2  ft. 
Next,  the  Seventh  Avenue  street-car  tracks 
were  raised,  and  then  the  street  decking 
was  placed  on  a  level  with  them.  This  work 
necessitated  turning  northbound  and  south- 
bound Seventh  Avenue  traffic  into  Broad- 
way between  Forty-third  and  Forty-fourth 
Streets  for  a  few  days,  but  crosstown  traf- 
fice  was  maintained  by  means  of  ramps. 

The  decking  consisted  of  an  under  course 
of  4-in.  pianks  topped  by  2-in.  hardwood 
laid  diagonally,  and  supported  on  10-in. 
steel  I-beams  parallel  with  the  street.  These 
I-beams,  in  turn,  rested  on  12  x  12-in.  tim- 
bers, which  were  posted  down  to  the  roof 
beams  of  the  present  subway. 

The  temporary  raising  of  the  street  sur- 
face raised  the  yokes  under  the  surface-car 
tracks,  which  had  rested  on  the  old  subway 
roof,  sufficiently  to  allow  steel  to  be  handled 
under  them.  The  decking  proved  practically 
watertight  in  several  severe  storms  and  was 
very  stiff  and  effective  in  supporting  heavy 
traffic  loads.  The  danger  of  flooding  the 
old  subway  at  this  point  was  great,  as  the 
existing  sewers  are  inadequate  to  carry  the 
maximum  rainfall. 

While  this  work  was  being  done  above  the 
old  subway  the  short  connecting  section  to 
the  west  under  Seventh  Avenue  was  decked 
over  and  excavated.  This  excavation  was 
almost  entirely  in  rock. 

The  street  surface  having  been  tempo- 
rarily raised,  cutting  out  of  the  old  roof 
was  begun  from  the  west  side.  Several 
alternate  roof  arches  were  first  cut  out.  The " 
5  X  12-ft.  plate-steel  shields  used  for  this 
had  two  pairs  of  2-in.  Z-bars  on  the  upper 
side,  riveted  facing  each  other,  with  a  1-in. 
slot  between.  T-head  bolts,  supported  from 
beams  composed  of  two  channels  back  to 
back,  resting  on  the  old  roof  beams,  were 
dropped  through  holes  drilled  in  the  con- 
crete roof  arch,  inserted  in  these  slots,  and 
turned  and  wedged  up  with  keys  above  the 
channel    beams,    the    keys    being    driven 
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through  slots  in  the  upper  ends  of  these 
bolts.  The  shields  could  be  slid  along  under 
the  arches  while  hung  from  these  bolts. 
The  concrete  was  cut  away  above  the  shields 
by  drilling  it  with  air  hammers  and  split- 
ting it  with  plugs  and  feathers.  This  work 
was  done  without  endangering  the  trains 
passing  below,  although  the  roofs  of  these 
trains  cleared  the  old  beams  at  places  by  a 
scant  3  in. 

As  fast  as  the  old  arches  were  cut  out 
the  shields  were  moved  ahead  and  precast 
2-in.  concrete  slabs,  reinforced  with  Hy-Rib, 
were  put  behind  them  on  the  bottom  flanges 
of  the  old  roof  beams.  These  old  beams, 
except  the  few  that  interfered  with  the 
building  of  depressed  bays  for  pipe  cross- 
ings, were  left  in  place. 

Handling  the  New  Steel 

The  triangular  space  between  Broadway 
and  Seventh  Avenue,  North  of  Forty-third 
Street,  was  fenced  in  and  used  for  a  yard 
by  the  contractor.  Steel  was  delivered  on 
the  Broadway  side  and  passed  under  the 
decking  by  two  gallows  frames,  one  on  the 
north  side  of  Forty-third  Street  and  one 
inside  the  inclosure  near  Forty-fourth 
Street.  The  greatest  distance  any  of  this 
steel  had  to  be  handled  beneath  the  decking 
was  100  ft.  This  was  done  by  passing  a 
member  in  parallel  to  Broadway,  skidding 
in  on  top  of  the  roof  beams  to  place  and 
turning  it  into  position  on  steel  rails  laid 
on  the  old  roof  beams.  This  turning  re- 
quired some  shifting  of  the  posts  under  the 
decking,  but  this  did  not  prove  so  trouble- 
some as  was  expected.  Each  member  was 
then  left  on  rails  directly  over  where  it  was 
to  go,  the  work  described  being  done  largely 
by  the  day  crew. 

After  1.30  a.  m.,  when  express  traffic  was 
suspended,  the  night  crew  lowered  as  much 
as  possible  of  this  steel  into  position  before 

6  a.  m.,  when  express  service  was  resumed. 
Two  sets  of  chain  blocks  were  used  on  each 
of  the  new  girders,  some  of  which  weighed 

7  tons,  and  5-ft.  rails  were  kept  beneath 
them  on  the  lower  flanges  of  the  old  beams 
until  the  last  minute  as  a  precaution. 

The  columns,  which  were  short,  and  many 
of  which  weighed  less  than  half  a  ton,  were 


lowered  with  manila  rope  falls.  The  old 
columns  taken  out  were  lowered  to  the  ex- 
press tracks  in  the  same  way  after  the  top 
rivets  had  been  cut  off,  and  skidded  to  a 
hole  left  in  the  roof  over  the  southbound 
express  track  at  Forty-third  Street  and  Sev- 
enth Avenue,  where  they  were  hoisted  out 
with  a  gallows  bent.  The  few  roof  beams 
removed  were  slid  endways  into  the  cut 
under  Seventh  Avenue. 

Support  of  Girders  on  East  Wall 

The  support  of  the  new  girders  on  the 
east  wall  of  the  present  subway  fell  midway 
between  the  existing  columns.  Reinforcing 
stirrups  over  the  old  columns  and  under  the 
new  girders  were  used  to  support  them. 


STEEL    SHIELD    AT    END    OF    TRAVEL    ACROSS 
SUBWAY   ROOF 


The  concrete  in  the  tops  of  the  panels  be- 
tween the  columns  of  the  old  subway  side 
wall  was  removed  to  permit  the  placing  of 
this  reinforcement. 

Some  of  the  new  columns  between  the 
new  express  tracks  at  Forty-third  Street 
are  within  the  limits  of  the  old  southbound 
local  track.  In  order  to  erect  these  columns 
the  alignment  of  this  track  was  changed  to 
the  west  so  that  local-train  operation  may 
continue  through  the  present  subway  until 
operation  is  begun  southward  along  Seventh 
Avenue. 

The  roof  to  be  carried  by  these  columns 
was  constructed  previous  to  their  erection, 
some  temporary  columns  being  used  and 
vertical  wells  left  to  permit  inserting  a  dolly 
to  rivet  up  the  column  and  bracket  connec- 
tions to  the  roof. 

As  fast  as  the  new  steel  was  placed  the 
street  load  was  transferred  to  it,  and  the 
slabs  between  girders  were  concreted.  This 
buried  the  old  beams  several  inches,  as  the 
new  girders  are  deeper.  In  order  that  the 
car  tracks  shall  go  back  to  grade,  slots  had 
to  be  formed  out  of  these  slabs  to  receive 
the  yokes  referred  to  above.  The  concrete 
mixer  is  located  at  Seventh  Avenue  and 
Forty-third  Street,  and  is  fed  with  wheel- 
barrows. Concrete  is  distributed  in  carts, 
and  poured  through  holes  in  the  decking. 

Work  Under  Seventh  Avenue 

The  work  under  Seventh  Avenue  was  sim- 
ilar to  other  decked  street  subway  construc- 
tion. When  the  excavation  had  been  fin- 
ished the  west  wall  of  the  old  subway  was 
attacked  with  jackhammers  and  plugs  and 
feathers.  It  has  been  entirely  removed. 
The  air  plant  for  the  drills,  and  the  powder 
storage,  were  located  in  the  yard  referred 
to  above.  Material  for  this  part  of  the 
work  was  handled  through  an  opening  in  the 
east  side  of  Seventh  Avenue  below  Forty- 
third  Street.  A  5-ton  Brownhoist  locomo- 
tive crane,  equipped  with  traction  wheels, 
but  running  on  a  short  track,  served  this 
shaft.  These  cranes  do  not  have  to  boom 
up  and  down,  but  spot  their  load  by  swing- 
ing and  moving  on  the  track.  Both  motions 
are  under  instant  control  within  6  in.  and 
the  man  in  charge  of  the  contract  states 
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that  he  believes  this  shaft  plant  more  rapid 
than  oChers  used  in  New  York.  The  excava- 
tioB  has  not  approached  the  handling  ca- 
pacity of  the  outifit.  Storage  space  for  dirt 
skips  was  provided  above  and  below  ground, 
so  tiiat  the  excavation  was  never  delayed 
for  lack  of  teanos. 

The  Holbrook,  Cabot  &  Rollins  Corpora- 
tion of  Boston  and  New  York  is  the  con- 
tractor, its  engineer,  George  Hallett  Clark, 
beiag  in  direct  personal  charge  of  the  work. 
The  work  is  being  supervised  by  the  engi- 
neer corps  of  the  Public  Service  Commis- 
sion for  the  First  District,  of  which  Robert 
Ridgway  is  engineer  of  subway  construc- 
tion. Andrew  Veitch,  Jr.,  assistant  division 
engineer,  is  in  charge  of  the  work  on  Sev- 
oith  Avenue  from  Sixteenth  to  Forty- 
fourth  Streets,  and  the  work  described  in 
this  article  was  under  the  immediate  super- 
vision of  Emanuel  D.  Pildain,  section  engi- 
neer. 


Field  Testing  Machine  Used  on 
Welland  Ship  Canal 

IN  the  construction  of  the  concrete  struc- 
tures of  the  Welland  Ship  Canal  it  is  re- 
quired that  field  samples  be  taken  during 
the  progress  of  the  work,  formed  into  speci- 
men beams,  4%  in.  wide,  3V2  in.  high  and 
3  ft.  long,  to  be  tested  at  specified  ages. 
This  work  is  done  in  the  field  office  of  each 
section  where  there  is  important  concrete 
construction.  Accordingly  a  cheap  but  sat- 
isfactory testing  machine  has  been  de- 
signed and  is  now  in  use.  Details  are  given 
in  the  drawing,  so  that  little  explanation 
is  necessary,  while  the  photograph  shows 
the  machine  set  up,  with  the  exception  of 
the  pouring  can. 

The  load  is  applied  by  means  of  shot 
poared  into  the  can  on  the  end  of  the  arm. 
The  pouring  can  shown  in  the  drawing 
is  placed  on  a  suitable  stand  and  the 
gate  opened.  A  string  passes  to  the  hook 
on  which  the  loading  can  is  hung  so  that 
when  the  concrete  beam  breaks  the  fall  of 
the  arm  will  close  the  gate.  The  spring 
on  the  end  of  the  gate  arm  prevents  the 
pouring  can  being  thrown  from  its  sup- 
port. The  breaking  load  of  the  concrete 
beam  can  then  be  read  directly  by  means  of 
the  stress  gage  shown.  The  pouring  can  is 
made  of  No.  20  B.  W.  G.  galvanized  iron,  is 
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7  in.  in  diameter,  and  has  a  sloping  bottom 
so  that  there  is  no  dead  space. 

The  outfit  was  designed  by  Frank  E. 
Sterns,  designing  engineer,  under  the  di- 
rection of  J.  L.  Weller,  engineer-in-charge, 
Welland  Ship  Canal. 
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Preliminary   Surveys    for  Michigan 
Highways  Cost  $2.72  per  Mile 

PRELIMINARY  surveys  of  1200  miles  of 
road  to  determine  the  best  location  for 
State  trunk-line  highways  were  made  in  one 
year  (June,  1913,  to  June,  1914)  by  the 
Michigan  State  Highway  Department  at  a 
cost  of  $3,269.40,  or  an  average  of  $2.72  per 
mile,  states  Frank  Rogers,  State  highway 
commissioner,  in  his  latest  biennial  report. 
The  cost  would  not  have  been  that  much  ex- 
cept for  the  survey  of  the  prime  meridian, 
which,  for  the  most  part,  traversed  rough 
cut-over  lands,  more  or  less  covered  with 
brush,  on  which  the  survey  cost  $3.50  per 
mile.  The  prime  meridian  was  surveyed  for 
a  distance  of  150  miles. 

On  the  preliminary  surveys  the  following 
information  was  obtained  (when  any  con- 
troversy arose,  the  lines  were  fully 
mapped) : 

1.  Character  of  country  traversed;  tim- 
ber, cut-over  lands — character  of  stumps; 
clearing;  improved  farms. 


2.  Approximate  location  of  buildings; 
kind. 

3.  Condition  of  road  grade,  if  any. 
Approximate  width,  (b)  alignment, 
drainage. 

4.  Kind  of  soil  on  roadway — (a)  sand, 
(b)  clay,  (c)  loam,  (d)  swamp. 

5.  Location,  condition  and  size  of 
ditches,  creeks  and  streams  that  must  serve 
as  outlets  for  water  from  the  roadway. 

6.  Condition,  location  and  measurement 
of  present  culverts  and  bridges. 

7.  Photographs  of  all  truss  bridges  and 
others  that  might  need  to  be  repaired  or 
rebuilt. 

8.  Bearings  of  roads  traversed  with 
compass. 

9.  Intersections  within  corporate  limits  of 
cities  and  villages. 

10.  Slope,  length  and  height  of  hills 
where  grade  exceeds  5  per  cent. 

11.  On  traveled  roads,  number  and  kind 
of  vehicles  passed,  to  make  possible  some 
estimate  of  public  traffic. 

12.  Notes  as  to  available  road  material, 
gravel,  stone,  etc. 

13.  Approximate  estimate  of  cost  of 
grading  per  mile. 

Complete  location  surveys  and  plans  were 
made  for  299.45  miles  of  trunk  lines  at  a 
total  cost  of  $12,039.69,  or  $41.60  per  mile. 
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Ohio  Highway  Statistics 

HIGHWAY  statistics  as  compiled  in  Bul- 
letin 23  of  the  State  highway  depart- 
ment show  that  Ohio  has  55,268  miles  of 
earth  road,  15,652  miles  of  gravel,  12,144  of 
macadam,  440  miles  of  brick,  78  of  concrete 
and  99  of  miscellaneous  types.  In  1914  con- 
tracts were  let  for  495  miles  of  road  which 
included  157  miles  of  brick,  120  of  plain 
surface  concrete,  181  of  plain  macadam,  26 
of  bituminous  macadam,  4  of  gravel  and  6 
of  graded  road.  Ohio's  yearly  road  con- 
struction mileage  has  increased  from  33 
miles  in  1906  to  495  miles  in  1914.  The 
average  cost  per  mile  for  the  307  miles  of 
roads  repaired  in  1914  amounted  to  $625. 
In  1906  $10,332  was  spent  for  new  road 
construction  and  in  1914,  $1,567,248.  The 
State  received  $2,261,256  in  1914  for  road 
improvements— its  share  of  the  0.3  mill  on 
Ohio's  grand  tax  duplicate  of  $7,537,486,- 
981. 

The  Author  of  the  article  on  the  Point 
Defiance  line  of  the  Northern  Pacific  Rail- 
way in  Washington,  published  in  the  En- 
gineering Record  of  June  12,  page  744,  was 
David  L.  Soltau.  In  the  article  in  question 
his  name  was  spelled  Soltan. 
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Severe   Frazil   Ice  Attack   at  Holtwood   Plant 
Does  Not  Disturb  Service 

Experience  Has  Also  Enabled  Conclusions  to  Be  Drawn  as  to  Fff.^- 
of  Methods   and   Warning    Signs-Chanees   and    vl  Effectiveness 

6   oigiis,    »^nanges  and  Experiments  to  Be  Made 

By  F.  A.  ALLNER 
General  Superintendent.  Pennsylvania  Water  &  Power  Company.  Baltimore,  Md. 
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IN  AN  ARTICLE  in  the  last  issue  of  the 
Engineering  Record  there  was  described 
the  standardized  operating  precautions 
adopted  by  the  Pennsylvania  Water  & 
Power  Company  to  ward  off  trouble  from 
river  ice.  It  was  there  shown  that  the 
Susquehanna  River  is  subject  to  frequent 
and  severe  jamming  from  ice  packs,  but 
that  interference  to  service  from  such  pack 
ice  has  never  been  experienced  nor  ex- 
pected. However,  strange  to  say,  for  a 
river  located  so  far  south  frazil  and  anchor 
ice  have  been  a  menace  and  so  necessitated 
the  precautions  outlined  in  the  previous 
article.  There  have  been  three  occasions 
when,  due  to  frazil  or  to  anchor  ice,  the 
operation  of  the  plant  might  have  been 
expected  to  be  interfered  with. 

This  article  will  outline  very  briefly  the 
effects  of  the  first  two  on-sets  of  frazil  ice, 
but  will  discuss  in  considerable  detail  the 
operation  during  the  third  on-set,  at  which 
time  the  standard  operating  precautions 
were  in  force.  The  operation  during  the 
third  attack  indicates  that  frazil  ice  condi- 
tions, which  formerly  might  have  been  con- 
sidered very  threatening  to  the  service, 
have  been  met  quite  effectively  and  ren- 
dered harmless  by  a  standardized  operating 
procedure  based  on  experience  and  experi- 
mentation. 

Weather  Conditions 

During  the  night  of  Jan.  29-30  the  sky 
was  clear  and  cloudless,  but  there  was  a 
7  or  8-mile  wind  blowing,  which  was  suf- 
ficient to  keep  the  water  in  the  pond  from 
freezing  over,  except  near  the  shores.  A 
strip  about  300  ft.  wide  along  the  York 
County  shore  was  frozen  over,  as  was  also 
a  space  included  within  a  line  from  the  end 
of  the  ramp  to  the  lower  end  of  McCalls 
Ferry.  There  was  very  little  evidence  of 
floating  slush  ice.  The  forebay  was  about 
six-tenths  covered  with  ice,  the  lower  end 
being  covered  to  Unit  7. 

The  day  and  night  previous  were  cold  and 
windy.  During  the  night  of  Jan.  28  and 
early  morning  of  Jan.  29  the  sky  was  clear 
and   a  20   to   30-mile  wind  was   blowing. 


Frazil  ice  was  expected  at  this  time,  but  the 
water  was  probably  not  cold  enough. 

The  air  temperature  during  the  night  of 
the  trouble  decreased  from  —  6  deg.  C.  at 
midnight  to  a  minimum  of  —  10  deg.  C.  at  7 
a.  m.  and  the  water  temperature  from  0  6 
deg.  C.  at  midnight  to  a  minimum  of  0  deg. 
C.  at  10  a.  m.  At  4  a.  m.  the  air  tempera- 
ture was  —  8  deg.  C.  and  the  water  temper- 
ature 0.6  deg.  C;  the  forebay  elevation 


FRAZIL  ICE  ON   SCREEN,   JANUARY  30 

167.7  ft.;  the  river  flow,  80,000  sec.  ft.;  sta- 
tion load,  16.000  kw.  Units  3,  5,  6  and  7 
were  running,  and  exciters  2  and  3  in 
service. 

Precautions 

In  accordance  with  the  operating  instruc- 
tions chains  had  been  hung  in  the  forebay 
for  the  purpose  of  detecting  ice  and  No.  1 


turbine-driven  luuid-control  pump  wm  run- 
ning at  a  reduced  speed  so  as  to  indicate 
the  presence  of  ice  in  its  penstock.  The 
gatehouse  steam  boiler  and  the  dinkey  loco- 
motive  were  in  readiness  with  banked  firee; 
hose  and  piping  connections  were  in  readi- 
ness to  supply  steam  in  the  power-house 
air-piping  system  for  wanning  the  exciters 
and  main  unit  wheel  piu.  No.  1  water- 
wheel  exciter  was  on  sUndby  with  its 
screens  out.  No.  2  motor-driven  exciter  was 
in  service.  Readings  were  taken  on  air  and 
water  temperatures  in  the  forebay  every 
half  hour  and  a  consUnt  watch  was  kept  on 
the  test  chains.  All  screens  had  been  re- 
moved since  the  beginning  of  the  winter 
season  from  one  intake  of  each  unit  and 
the  headgate  left  down  to  be  raised  on  the 
first  sign  of  ice. 

The  screen  follower  for  lifting  submerged 
screens  had,  in  addition  to  the  original 
trials,  been  tested  and  the  men  drilled  in  ita 
rapid  handling  just  previous  to  the  day  of 
the  trouble  to  make  sure  that  everything 
was  working  properly. 

First  Sign  of  Trouble 

Ice  was  first  discovered  at  3.55  a.  m.  when 
it  began  to  form  on  one  of  the  gatehouse 
test  chains.  The  substation  at  Lancaster 
was  notified  of  the  ice  beginning  to  form  at 
4.05  a.m.  and  the  Baltimore  substation  at 
4.08  a.  m.,  and  some  of  the  day  maintenance 
men  were  called  out. 

At  the  same  time  one  of  the  screens  on 
Unit  1  was  lifted  and  some  small  blotches 
of  ice,  about  134  in.  in  diameter,  were 
found.  One  of  the  screens  of  No.  3  unit 
was  then  lifted;  about  half  the  submerged 
area  showed  ice  attached. 

Previous  to  3.55  a.  m.  No.  1  hand-control 
pump  had  shown  signs  of  slowing  up,  but  no 
evidence  of  ice  could  be  found  in  the  fore- 
bay.  About  the  time  that  decided  evidence 
of  ice  was  detected  on  the  forebay  chains, 
the  pump  shut  down  completely.  The  hand- 
hole  covers  were  taken  off  but  no  ice  was 
found  in  the  runners  nor  did  any  amount  of 
water  come  through  when  the  turbine  valve 
was  opened,  indicating  that  the  screens  of 
the  turbine  penstock  had  clogged. 

Handling  Headgates  and  Screens 

At  4.15  a.  m.  the  fourth  headgates  on 
Units  3,  4,  5,  6,  7  and  8  were  raised.  The 
screens  of  exciter  3  were  raised  at  about 
the  same  time  and  the  boiler  and  dinkey 
started.  At  4.25  the  fourth  headgates  on 
units  1  and  2  were  raised.  At  4.36  a.  m. 
there  were  no  signs  of  ice  on  the  water  sur- 


Table   1 — Time  of  Removing  Screens  and  Thickness  op  Frazil  on  Thsm — Ice  Ron  or  Jan.  tO,  1915 
Unit ,, No.    2    Unit y No.    3    Unit ., No.    4    Unlt- 


1 

Out 

5.36  a.m. 
'A    in. 

7.13  a.m. 
10  in. 


— No.    1 

2 

Out 

5.34  a.m. 
10   in. 

1.25  p.m. 
24   in. 


3 
Out 


4.00  a.m. 
10  in. 


8.10  a.m. 
14  in. 


4 
Out 


1 
Out 


5.30  a.m. 
Out       0  in. 

3.40  p.m. 
Out     13  in. 


2 

Out 

5.28  a.m. 
0  in. 

1.45  p.m. 

15  m. 


3 
Out 


5.26  a.m. 
0  in. 


6.52  a.m. 
4  in. 


4  1 

Out       Out 

5.32  a.m. 
Out      5  In. 

4.36  p.m. 
Out     14  in. 


2 
Out 


5.38  a.m. 
5  in. 


3 
Out 


4.05  a.m. 
hi  In. 


2.00  p.m.  11.35  a.m. 
18  in.  30  in. 


4 

Out 


1 
Out 


5.41  a.m. 
Out      2  in. 

4.43  p.m. 
Out    15  In. 


2 

Out 

S.4S  a.m. 
2  in. 

2.20  p.m. 
18  In. 


3 

Out 


5.4s  a.m. 
1  In. 


4 

Out 

Out 


Exciter 
Out 

Out 


8.25  a.m. 

14  In.       Out     Out 


1 
Out 

5.47  a.m. 
2  in. 

4.57  p.m. 
16  in. 


—No. 
2 
Out 

5.49  a.ra. 
2  in. 

2.35  p.m. 
30  in. 


Unlt- 


3 
Out 


5.51  a.m. 
1  In. 


8.45  a.m. 
18  In. 


4 
Out 


1 
Out 


5.54  a.m. 
Out       3  In. 


Out 


i.OO  p.m. 
14  In. 


-No.    6    Unit 
2 
Out 


Out 


5.58  a.m. 
3  in. 

2.48  p.m. 
14  in. 


6.04  a.m. 
4  in 


10.45  a.m. 
12  in. 


4  1 

Out      Out 

5.00  a.ra.  12.30  p.m. 


-No. 
2 
Out 


Unlt- 


Out      4  in. 

5.07  p.m. 
Out      0  In. 


12  In. 


3 
Out 


5.10  a.m. 
2  In. 


S.15  p.ni.  10.05  a.ra. 
14  In.  18  In. 


4 
Out 


1 
Out 


5.15  a.m. 
Out      0  In. 

5.15  p.m. 
Out       0  in. 


-Na    S   Unit 

3 
Out 


3 

Out 


5.17  a. ra, 
0  In. 


5.30  a.m. 
0  in. 


3.28  p.m.  11. 2S  a.m. 
8  In.  24  in. 


4 
Out 


Na  3 
Exciter 


Oat 


4.15  a.m. 
Oat    0  In. 

4.30  a.111. 
Oat     0  in. 


M~m.     iPt„i  1.   t,       .         1.1.    „ifh  «««  »<.ro»ns  In  front  of  each.     The  fourth  and  flfth  screen  sections,    desisnated    as    D    and    E,    were    not 

remo'tTl^x^ce^  t'Sal"sec"!^n''D  had^In'^heVirly  winter  reen'"removed;''wl?h  A.  B  and  C  In  the  fourth  intalce  as  a  pr«=autlonar,-    mea«.r.       See'W    week-. 
article  for  full  explanation. 
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face  in  the  ^mtehouse.  nor  was  there  any 
noticeable  drop  through  the  screens.  About 
l^-s  in.  of  ice  had  formed  on  all  ropes  and 
test  chains. 

At  5  a.  m.  the  puUinjr  of  the  second 
screens  was  in  full  swing  and  the  screen 
poUios  continued,  as  indicated  in  Table  1. 
At  first  the  screens  showed  from  1  to  4  in. 
of  ice,  depending  upon  which  units  were 
running,  the  running  units,  of  course,  hav- 
iag  more  ice  on  their  screens.  At  6  a.  ra. 
the  greatest  thickness  of  ice  observed  on 
any  of  the  screens  was  4  to  5  in.  From 
then  on  each  screen  pulled  continued  to 
show  heavier  ice,  the  maximum  observed  be- 
ing about  30  in.,  measured  from  the  face  of 
the  screen. 

Difficulties  with  Lifting  Device 

Up  to  about  7  a.  m.  the  screen  pulling  was 
progressing  normally  and  was  well  in  ad- 
vance of  the  station  load.  At  about  this 
time,  when  the  third  sections  started  to 
come  out,  the  screen  follower,  which  was 
osed  to  get  hold  of  the  submerged  screens, 
started  to  give  trouble. 

The  first  difficulty  with  the  follower  was 
that  the  screens  had  become  so  heavily 
coated  with  ice  that  the  follower  hooks  were 
unable  to  get  hold  of  the  upper  channel. 
The  ice  had  also  accumulated  to  a  thickness 
of  12  to  14  in.  on  the  guides  above  the 
screens,  preventing  the  follower  from  get- 
ting within  reach. 

The  second  difficulty  was  that  the  side 
angles  on  the  follower  were  a  little  too  short 
to  keep  the  follower  in  the  screen  guides, 
making  it  verj-  difficult  to  keep  the  pull  of 
the  crane  cables  in  line  with  the  direction 
of  the  screen  guides  as  the  horizontal  com- 
pmient  of  the  pulling  force,  plus  the  added 
weight  of  the  heavy  ice  coating,  would  slide 
the  traveller  along  the  rails  so  as  to  swing 
the  cables  out  of  line. 

Use  of  Gkafpling  Hooks 

It  was  then  decided  to  abandon  the  use  of 
the  follower  and  to  use  grappling  hooks. 
There  was  difficulty  in  using  the  hooks  on 
account  of  the  heavy  accumulation  of  ice, 
and  also  because  when  the  screen  was  lifted 
out  of  the  water  a  man  then  had  to  go  down 
and  break  the  ice  off  the  top  of  the  screen 
so  as  to  get  a  steel-rope  sling  through  it. 
The  snuUl  hook  on  the  crane  was  then  low- 
ered and  used  to  hold  the  screen  while  the 
big  hook  was  slackened  to  release  the  grap- 
pling hook.  The  big  hook  was  then  put 
through  the  rope  sling,  the  small  hook  re- 
leued  and  the  screen  brought  up.  As  the 
■ereens,  loaded  down  with  ice,  were  very 
heavy  the  grappling  hooks  repeatedly 
straightened  out  and  new  ones  had  to  be 
supplied. 

This  method  of  course  caused  considera- 
ble delay  in  handling  the  screens  and  neces- 
sitated the  gradual  assistance  of  the  West- 
port  steam  station  for  the  safe  carrying  of 
the  load  over  the  peak. 

ExaTEB  Capacity  Always  Ample 

At  about  6.55  a.  m.  No.  3  waterwheel  er 
titer  started  to  show  signs  of  reduced  ca- 
pacity and  load  was  transferred  to  the 
spare  exciter  which  was  in  readiness.  Steam 
was  then  admitted  to  the  exciter  which  had 
been  running,  thus  thawing  out  the  ice  and 
warming  up  the  pit  so  that  it  was  ready  to 
take  care  of  the  load  when  the  other  exciter 
clogged  up,  which  it  started  to  do  in  about 
two  hours. 

No  difficulty  whatsoever  wait  experienced 
in  taking  care  of  the  excitation,  as  the  ex- 


SUtion 

Station 

Tlm«, 
«.  m. 

Capacity. 

I»ad, 
kw. 

6.00 

47.000 

26,000 

(SO 

54,000 

42,000 

7.00 

54,000 

28.000 

7.S0 

54,000 

42.000 

8.00 

52,000 

49.000 

8.S0 

50.00C 

47,000 

9.00 

48,000 

42.000 

9.J0 

50,000 

40,000 

10.00 

60,000 

42,000 

lO.JO 

60,000 

44,000 

11.00 

8&.000 

44.000 

n.so 

«5.000 

47.000 

p.  ra. 

12.00 

65.000 

46,000 

12.S0 

65,000 

44,000 

1.00 

66,000 

45.000 

1.30 

76.000 

47,000 

2.00 

76,000 

49.000 

^^  ice  broke.    The  unit  was  put  back  in  serv- 

Tablb  J— Load  coNDiTipNe  Jan.  80,  1915  ^^^  j^g  ^nd  delivered  full  capacity.     After  it 

steam,  had  been  running  for  about  an  hour  on  the 

.^^'...  bus  the  unit  was  again  opened  and  exam- 

ioooo  i°^  ^"<i  ""^  trace  of  ice  was  found, 

lolooo  At  2.40  p.  m.  No.  3  unit,  which  was  now 

iilooo  delivering  full  pOwer  but  which  had  pre- 

^I'ooo  viously  shown  signs  of  reduced  capacity, 

2'.ooo  was  opened  and  examined.     Ice  was  found 

ilooo  on  top  of  the  runner,  with  a  large  accumu- 

•■••••  lation  near  the  water  intake  for  the  lignum 

vitse   bearing.     Some   ice   adhered   to   the 

;;;;;;  operating  shaft,  especially  on  nuts  and  bolt 

heads,  and  also  in  a  few  places  to  seams 

and  irregular  places  in  the  concrete.    This 

■  ice  was  softer  than  in  No.  5. 

citers  did  not  clog  up  quickly,  so  that  while  ^able  2  shows  the  station  capacity,  sta- 

one  exciter  was  running  there  was  more  ^ion  load  and  Westport  steam  load  every 

than  enough  time  to  thaw  the  other  out  and  j^alf  hour  during  the  trouble,   indicating 

get  its  pit  warm.    As  the  running  turbine-  that  at  all  times  the  station  capacity  was 

driven  exciter  was  kept  heavily  loaded,  prac-  .^^,eii  j^  excess  of  the  station  load,  in  ac- 

tically  the  entire  capacity  of  No.  2  motor-  cordance  with  the  rules  of  the  Permanent 

Operating  Instructions  for  fighting  immi- 
nent ice  trouble. 

Improving  Screen-Handling  Devices 

In  reference  to  the  difficulties  with  the 
screen  follower,  these  can  be  remedied  by 
lengthening  the  side  angles  to  at  least  6  ft. 
long.  The  hooks  should  have  a  length  of 
about  3  ft.  to  clear  the  head  of  ice  on  the 
submerged  screen,  and  in  order  to  make 
the  follower  pull  in  line  with  the  guides 
the  crane  traveler  should  be  fastened  on 
the  rails  in  the  proper  position  by  chains 
that  can  be  hooked  in  when  required. 

A  previously  proposed  scheme  of  con- 
necting the  second  and  third  screens  so 
that  when  the  second  screen  is  lifted  the 
third  one  comes  with  it,  thus  giving  a  large 
free  opening  for  the  water,  will  save  con- 
siderable time  in  handling  the  screens. 
This  will  make  it  necessary  to  remove  the 
second  screen  from  the  guides  before  start- 
ing to  raise  the  third  screen. 

Contrary  to  expectations  of  last  year 
there  seemed  to  be  no  difference  in  the 
amount  of  ice  which  formed  on  the  painted 
and  unpainted  screens,  although  the 
painted  channel-iron  gage  at  the  river  end 
of  the  station  again  showed  very  little  ice 
while  the  unpainted  iron  ladder  alongside 
of  it  had  an  accumulation  of  about  12  in. 

During  the  next  season  three  special  test 
pieces,  one  with  blank  metal  surface,  the 
second  one  with  the  standard  two  coats  of 
red  lead  and  a  third  one  with  a  very  heavy 
coating,  will  be  suspended  in  a  characteris- 
tic location  in  the  gatehouse  in  order  to 
determine  definitely  the  comparative  influ- 
ence of  paints  or  other  heat  insulating 
coats  on  the  formation  of  frazil  ice. 

Effectiveness  of  Steam 

In  regard  to  the  effectiveness  of  steam  in 
getting  rid  of  the  ice  in  the  wheel-pits,  it 
can  be  said  that  in  the  case  of  the  exciters 
which  were  examined  at  frequent  intervals 
during  the  trouble,  that  steam  is  very  ef- 
fective. On  the  large  units  the  masses  are 
so  great  that  it  takes  longer  for  the  steam 
to  have, an  effect,  but  it  has  been  noticed 
that  steam  dpplied  to  one  of  the  main  units 
for  one  hour  will  loosen  up  the  ice  con- 
siderably; applied  for  one  to  two  hours  it 
will  cause  the  ice  to  become  so  rotten  as  to 
drop  of  its  own  weight  and  if  for  three  or 
four  hours  the  ice  which  forms  within  the 
runner  drops  off.  This  has  been  verified 
by  later  experience. 

If  the  vanes  are  kept  moving  constantly 
they  can  not  freeze  solid,  but  some  ice  will 
form  on  the  inside  tips  of  the  vanes  and 
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BROKEN  UNES  INDICATE  ICE  ACCUMULATION 
AROUND  VANES 

driven  exciter  was  available  at  all  times,  to 
say  nothing  of  the  storage  battery.  The 
periodic  changing  over  of  the  turbine-driven 
exciters  and  the  thawing  out  with  steam 
were  continued  until  the  trouble  ended. 

Ice  in  the  Wheel  Pits  of  Main  Units 

At  about  8  a.  m.  the  main  units  started 
to  give  indication  of  ice  forming  in  the  tur- 
bines. This  was  evidenced  by  the  units  not 
increasing  in  capacity,  in  proportion  to  the 
number  of  screens  removed.  To  overcome 
this  trouble  the  turbine  vanes  were  moved 
back  and  forth.  This  was  successful  in 
breaking  the  ice  in  all  units  and  bringing 
them  to  full  capacity,  except  No.  5,  whose 
capacity  stayed  at  about  40  per  cent.  No.  5 
turbine  was  taken  out  of  service  at  11.35 
a.  m.  and  opened  for  examination.  The  en- 
tire upper  runner  was  found  enveloped  in 
ice.  There  was  no  ice  on  the  concrete  nor  on 
the  operating  shaft  or  reach  rods,  but  the 
vanes  were  fixed  quite  immovably  with  the 
ice  surrounding  them,  as  indicated  in  the 
accompanying  sketch.  Steam  was  admitted 
to  the  unit  for  about  an  hour,  and  upon  be- 
ing again  opened,  it  was  found  that  the 
steam,  while  it  had  not  melted  the  ice  ap- 
preciably, had  softened  it  considerably. 
The  pit  was  then  filled  with  water  and  after 
manipulating  the  vanes  a  few  times,  the 
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also  on  the  leading  side  of  the  runner 
blades,  which  must  be  thawed  out  by  steam 
if  the  condition  is  serious.  Experience  has 
also  shown  that  steam  acts  as  a  very 
prompt  remedy  when  applied  in  the  incip- 
ient stage  of  ice  sticking  to  the  turbine 
parts.  On  large  masses  of  ice  the  eflfect  of 
steam  is  considerably  slower. 

It  was  observed  that  the  ice  deposit  was 
greatest  where  the  velocity  of  water  was 
highest.  Such  was  the  case  in  No.  5  unit, 
which  had  12  to  14  in.  of  ice  around  the 
vanes  and  operating  rings  and  elsewhere 
had  none  whatsoever.  Obstructions,  rust, 
barnacles,  nuts,  etc.,  seemed  to  be  favorite 
starting  points  for  ice  clusters. 

Single-Runner  Unit  Better  Protected 

Unit  8,  with  its  scroll  case,  has  no  pro- 
truding parts  obstructing  the  flow  of  the 
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ing  as  an  acoustic,  optic  or  other  kind  of 
signal  directly  to  the  bench-board  operator. 
Another  feature  that  will  assist  in  deter- 
mining ahead  of  time  the  critical  climatic 
factors  favoring  the  formation  of  frazil 
ice  will  be  the  new  graphic  thermometer 
that  IS  now  being  installed  in  the  gate- 
house, having  a  chart  of  large  scale  around 
the  critical  temperature  range  for  frazil 
ice. 

Comparison  with  Previous  Ice-Runs 
Previous  to  Jan.  30,  1915,  the  Holtwood 
plant  was  exposed  only  twice  to  frazil  ice 
Jan.  5,  1912,  and  Feb.  14,  1914. 

Jan.  5,  1912.— No  clogging  up  of  the 
guide  vanes  on  main  units  was  observed  on 
this  occasion,  and  the  disturbance  to  serv- 
ice was  due  to  two  causes,  (1)  the  clogging 
up  of  the  intake  screens  while  proper  facili- 


about  the  guide  vanea  of  these  exciter 
wheels,  because  it  was  not  necessary  to  in- 
spect the  exciter  pita  during  the  ice  run. 
From  previous  observations,  however,  one 
is  inclined  to  ascribe  the  occasional  reduc- 
tion of  the  exciter  output  to  the  formation 
of  ice  in  the  runner. 

The  fact  that  ice  clogged  up  the  guide 
vanes  of  main  unit  5  is  ascribed  to  the 
extremely  severe  conditions  during  this  Ice 
attack,  and  it  is  believed  that  probably  any 
other  type  of  turbine  gate  mechanism 
would  have  met  with  the  same  difficulty. 
On  the  other  hand,  it  is  believed  that  the 
movable-vane  type  of  mechanism  assisted 
materially  on  this  occasion  in  clearing  the 
water  passages,  for  after  a  short  applica- 
tion of  steam  had  rotted  the  ice,  the  latter 
was  easily  broken  up  and  cleared  out  by 
moving  the  guide  vanea. 


COATING  OF  ice  MAKES  IT  HARD  TO  GRIP  SCREENS  WITH  HOOKS 


FRAZIL  ICE,  ADHERING  TO  CREST     OF    DAM,    RAISES     WATER  LEVEL 


water  and  when  it  was  examined  during 
a  later  ice  flow,  no  ice  was  found  adhering 
to  any  part  of  the  turbine  although  some 
did  adhere  to  cracks  and  rough  spots  in 
the  concrete  intake.  It  is  very  likely  that 
the  freedom  from  ice  around  the  guide 
vanes  of  this  unit  may  be  due  to  the  tur- 
bine parts  conducting  considerable  heat 
from  the  warm  air  in  the  building  to  the 
water  exposed  surfaces,  as  the  head  cover 
of  No.  8,  with  guide-vane  spindles,  etc.,  is 
exposed  to  the  warm  temperature  of  the 
operating  chamber. 

New  Facilities  for  Detecting  Trouble 

At  some  subsequent  occurrence  of  frazil 
ice  (Feb.  10  and  11,  1915)  of  less  severe 
character  than  on  Jan.  30,  the  small  50-hp. 
turbine  driving  the  geared  hand-control 
pump  No.  1,  invariably  gave  a  very  distinct 
warning  about  one  hour  ahead  of  any  other 
observation  of  ice,  on  test  chains,  screens 
or  other  metal  parts.  This  automatic 
alarm  is  very  effective  as  it  acts  as  an 
acoustic  signal  due  to  the  change  in  the 
noise  of  the  gears.  There  is  one  attendant 
permanently  stationed  in  close  proximity  to 
hand-control  pump  No.  1  at  all  times  and 
this  warning  can  not  go  unheeded. 

In  order  to  still  further  increase  the 
rapidity  of  ice  formation  on  the  screens 
that  guard  the  14-in.  penstock  leading  to 
the  50-hp.  turbine,  a  much  finer  mesh  than 
employed  in  the  present  screen  bars  will  be 
inserted.  The  principle  of  this  idea  could 
also  be  applied  further  to  a  more  elaborate 
combination  of  a  water  jet  controlled  by 
such  a  screen-covered  inlet,  with  an  auto- 
matic alarm  device  transmitting  the  warn- 


ties  for  removing  them  quickly  were  not 
available  at  that  time;  (2)  the  clogging  of 
the  runners  (not  guide  vanes)  in  two  small 
turbine-driven  exciters  after  the  removal 
of  the  screens.  A  motor  generator  exciter 
was  at  that  time  in  process  of  installation 
but  not  yet  available  for  service.  Since 
then  the  alternating  current  driven  exciter 
and  the  installation  of  an  excitation  stor- 
age battery  of  ample  capacity  has  removed 
the  danger  from  this  source  completely. 

Feb.  14,  1914.— The  reduced  station 
capacity  on  this  occasion  was  again  due  to 
the  clogging  of  the  screens.  Although 
slight  adhesion  of  ice  occurred  at  the  guide 
vanes,  one  is  inclined  to  ascribe  this  to  the 
fact  that  the  operator  permitted  his  water 
level  in  the  pit  to  drop  below  the  intake 
of  the  upper  runner,  the  cold  air  then  chill- 
ing the  machinery  parts  around  the  intake 
excessively.  With  the  wheel-pit  gages 
mounted  on  the  floor  and  the  precautions 
given  in  our  standard  instructions  for 
handling  such  trouble,  there  should  be,  in 
future,  no  difficulty  whatever  in  the  wheel 
pits  being  kept  filled. 

Jan.  30,  1915. — This  is  an  occasion  where 
the  ice  conditions  were  severe,  but  due  to 
the  methods  of  handling  ice  menace  as 
developed  from  previous  experiences,  no  in- 
terference to  service  resulted,  although  one 
main  unit  (No.  5)  had  its  guide  vanes  (and 
probably  also  its  runners)  well  clogged  up, 
while  the  turbine-driven  exciters  suffered, 
at  intervals,  slight  reductions  in  capacity. 
The  water  wheel  exciters  were  easily  kept 
sufficiently  clear  with  the  assistance  of 
steam.  It  could  not  be  stated  definitely 
whether  anv  ice  formed  in  the  runners  or 


The  practice  of  keeping  the  guide  vanes 
steadily  in  motion  during  ice  trouble  prob- 
ably helps  a  great  deal  to  keep  the  open- 
ings clear.  In  the  case  of  unit  5  on  Jan. 
30,  it  is  believed  that  the  moving  of  the 
vanes  was  not  attended  to  properly  by  the 
operator  during  the  initial  stages  of  the  ice 
run. 

Conclusions 

In  regard  to  the  possibility  of  further 
ice  trouble  at  the  Holtwood  plant,  there 
need  be  no  more  fear  of  the  clogging  of  the 
screens  or  turbines,  reducing  the  station 
capacity,  as  with  the  improvements  now 
under  way,  and  the  method  of  handling 
the  screens  so  that  they  can  be  taken  out 
so  quickly,  the  station  capacity  will  suffer 
no  appreciable  reduction  due  to  obstruction 
of  the  flow  at  that  point. 

There  may  be  some  obstruction  to  the 
flow  of  the  water  through  the  turbine,  due 
to  the  ice  packing  in  the  runners,  but  on 
account  of  the  various  telltale  devices  that 
are  now  available  to  indicate  imminent  ice 
trouble,  to  say  nothing  of  the  better  ex- 
perience in  regard  to  weather  observations 
favorable  to  frazil  ice,  this  can  only  occur 
with  such  forewarning  that  the  necessar}' 
standardized  precautions  can  always  be 
taken  with  ease  and  such  effectiveness  as  to 
prevent  any  disturbance  to  the  service.  All 
work  necessary  for  handling  ice  trouble 
successfully  has  been  carried  out  easily  by 
the  regular  station  shift  force,  assisted  only 
by  a  few  maintenance  men  who  take  care  of 
the  steam  treatment,  inspection  of  wheel 
pits  and  other  extra  work  of  special  char- 
acter. 
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Canoes  with  Detachable  Motors  for 
Survey  Parties 

Sir:  Some  time  ago  there  appeared  in 
tb*  Engineerinir  Record  an  article  on  the 
use  of  canoes  in  sun-ey  work.  The  follow- 
ing data  ma>',  therefore,  be  of  interest. 

During  the  month  of  December,  1914, 
our  party  of  four — G.  K.  Little,  U.  S.  assist- 
ant engineer  in  charge  of  the  Warrior  River 
improvement.  Alabama,  with  J.  B.  Battle, 
R.  A.  Meredith  and  myself,  spent  eleven 
da>'s  on  the  river  above  Lock  and  Dam  17. 
The  trip  was  made  to  determine  the  value 
of  the  land  that  is  now  submerged  by  the 
filling  of  the  pool  above  the  dam. 

We  used  for  the  trip  two  18-ft.  Old  Town 
canoes  equipped  with  2-hp.  detachable  Evin- 
nide  motors.  In  these  canoes  we  carried 
camp  equipment,  provisions,  etc.,  and  with 
Mch  canoe  loaded  and  carrying  two  men  we 
made  about  10  miles  an  hour.  During  the 
eleven  days  in  the  field  we  traversed  ap- 
proximately 600  miles,  or  nearly  50  miles  a 
dar. 

On  crossing  shoals,  we  experienced  little 
trouble,  as  our  equipment  was  packed  in 
"one-man"  packs,  and  the  canoes  weighed 
only  about  75  lb.,  while  the  motor  weighed 
50  1b. 

Where  conditions  will  permit  engineers 
will  find  that  this  equipment  will  prove 
quite  satisfactorj-.  Progress  is  fast  and 
l^easant  The  Old  Town  stands  the  rough- 
ing,  while  the  Evinrude  is  a  "sure  go"  and 
sood  for  25  miles  on  one  gallon  of  gasoline. 

I  used  the  two  motors  during  January  on 
two  20-ft.  yawls  carrying  camp  equipment, 
provisions,  etc.,  with  a  party  of  eight  for 
survey  work  on  the  upper  river.  With 
yswb  loaded  we  traveled  at  an  average 
■peed  of  4*i>  miles  an  hour,  going  about  12 
milee  on  a  gallon  of  gasoline.  On  one  occa- 
sion we  shifted  our  camp  41  miles  in 
day.  James  B.  Abbott,  Jr., 

Contracting  Engineer. 

Tuscaloosa,  Ala. 
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New  Theory  of  Cast-iron  Water 
Main  Breaks 

Sui: — In  the  issue  of  the  Engineering 
Record  of  May  8,  page  588,  are  given  the 
tindings  of  J.  W.  Alvord  on  the  break  of  a 
60-in.  cast-iron  water  main  in  Cincinnati 
on  Dec.  6,  1913,  which  ascribed  the  cause 
to  end  pressures.  In  April  of  the  current 
year  our  20-in.  supply  main  broke  under 
the  same  general  conditions  as  regards  in- 
sufficient end  clearances. 

Herewith  is  a  sketch  of  the  main  at  the 
point  of  the  break.  The  bottom  or  lower 
edge  of  the  spigot  and  hub  of  the  adjoin- 
ing pipes  and  the  north  edge  of  the  spigot 
and  hub  of  the  adjoining  pipes  had  no 
clearance  whatever.  What  does  not  seem 
perfectly  clear  is  why  the  pipe  should  crack 
at  the  side  opposite  to  which  the  compres- 
sion would  occur.  I  believe  the  crack  on 
this  side  to  be  due  to  the  fact  that,  a  few 
days  before,  the  main  had  to  be  closed  and 
the  increased  pressure  and  slight  amount 
of  water  hammer  would  have  a  tendency 
to  expand  the  pipe  or  burst  it.    This  burst- 


ing tendency  was  counterbalanced  on  the 
north  side,  under  compression,  and  had 
nothing  to  withstand  it  on  the  south  side 
or  convex  part  of  the  curve  but  the  strength 
of  the  pipe  itself. 

The  pipe  is  laid  on  the  north  side  of  the 
State  highway,  with  the  convex  part  of  the 
curve  about  2  ft.  from  the  road  surface 
which  is  telford  macadam.  From  the  con- 
cave side  of  the  curve  to  the  property  line 
there  are  about  10  ft.  and  just  inside  of 
the  property  line  the  cane  teams  of  the 
sugar  mills  pass  by,  the  ground  being  very 
soft.  If  the  pipe  had  any  tendency  to  move 
it  must  have  been  to  straighten  out.  This 
of  course  would  cause  the  end  pressures 
on  the  concave  side  to  increase,  and  this  is 


of  $40,000,  which  is  the  same  amount  re- 
ceived by  the  hydrographic  division  two 
years  ago.  The  amount  approved  will  en- 
able the  commission  to  continue  its  hydro- 
graphic  work  without  interruption  along  the 
high  standard  established  by  the  State  of 
Pennsylvania. 

R.    A.    BOEHRINGER, 

Division  Engineer,  Hydrographic  Division. 
Harrisburg. 


Simple  Solution  of  a  Quadratic 

Equation  by  Slide  Rule 

Sir  :  Saul  Shaw,  who  writes  on  the  above 
subject  in  your  issue  of  June  12,  page  754, 
is  evidently  not  well  acquainted  with  slide- 
rule  literature,  or  he  would  have  known  that 
the  method  he  has  "discovered"  was  in  use 
some  twenty  years  ago.  In  the  eighth  edi- 
tion of  my  little  book,  "The  Slide  Rule,"  I 
described  this  method  of  solving  quadratics 
and  also  showed  its  application  to  the  solu- 
tion of  cubic  equations.  But  various  proc- 
esses of  the  kind  had  been  described  previ- 
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my  question:  In  a  cylinder  with  one  edge 
under  compression,  what  is  the  nature  of 
the  stresses  in  the  edge  diametrically  op- 
posite, this  edge  being  free? 

In  placing  a  new  pipe  we  had  to  dig  up 
the  line  for  five  pipe  lengths  and  ease  off 
the  curve  in  order  to  have  sufficient  clear- 
ance. The  broken  pipe  was  in  excellent  con- 
dition. A  milkman  notified  us  at  10  a.  m. 
and  we  reached  the  break  in  an  auto  at 
noon  and  with  portable  telephone  called  up 
a  pipe  team,  brought  a  pipe  stowed  at  a 
distance  of  21/0  miles,  closed  the  main  at 
6  p.  m.  and  by  5  a.  m.  next  morning  had 
the  new  pipe  in  place  and  the  water  flowing 
into  the  town  reservoir. 

Frank  M.  Aguirre, 
Chief  Engineer,  Cienfuegos  Water  Supply 
and  Sewerage  Systems. 

Cienfuegos,  Cuba. 


ously  by  M.  Beghin  and  others.  I  would 
add  that  in  later  editions  of  my  book  this 
section  has  been  omitted,  the  space  being 
required  for  matter  of  more  practical 
value. 

C.    N.    PiCKWORTH, 

Consulting  Engineer. 
Manchester,  England. 


Hydraulic  Measures  Vetoed  in 

Pennsylvania 

Sir: — In  order  to  correct  what  appears 
to  be  an  erroneous  statement  contained  in 
the  issue  of  the  Engineering  Record  of 
July  10,  under  the  heading  "Hydraulic 
Measures  Vetoed  in  Pennsylvania,"  where- 
in it  is  said  the  Governor  "also  reduced  the 
appropriation  for  the  stream  gaging  work 
to  110,000,  thus  practically  putting  a  stop 
to  the  great  work  which  the  Commonwealth 
had  in  hand,"  I  beg  to  advise  you  that  the 
real  facts  are:  The  general  assembly  ap- 
propriated to  the  Water  Supply  Commis- 
sion 150,000  for  this  work,  but,  owing  to 
insuflficient  State  revenue,  the  Governor  was 
compelled  to  approve  this  item  in  the  sum 


A  Large  Relief  Sewer  has  been  started 
in  Forty-first  Street,  New  York  City,  un- 
der the  supervision  of  the  New  York  Public 
Service  Commission,  First  District,  to  drain 
the  area  in  the  vicinity  of  the  Grand  Cen- 
tral Terminal.  It  will  extend  down  Madi- 
son Avenue  from  Forty-third  to  Forty-first 
Street,  and  thence  through  a  rock  tunnel 
from  40  to  45  ft.  below  the  surface  east- 
ward under  Forty-first  Street  to  the  East 
River.  That  part  from  the  west  side  of 
Park  Avenue  under  the  existing  subway  and 
to  a  point  slightly  beyond  Third  Avenue  will 
be  constructed  by  the  Rapid  Transit  Sub- 
way Construction  Company  as  part  of  its 
contract  for  the  connection  between  the  old 
subway  and  the  new  Lexington  Avenue  line. 
The  rest  of  the  work  will  be  done  by  con- 
tractors for  the  city  under  the  supervision 
of  the  Manhattan  Bureau  of  Sewers.  The 
work  was  started  at  the  site  of  the  proposed 
shaft  at  the  southeast  corner  of  Lexington 
Avenue  and  Forty-first  Street.  Robert 
Ridgway,  engineer  of  subway  construction 
for  the  Public  Service  Commission,  turned 
the  first  shovelful  of  earth  after  it  had  been 
loosened  by  a  pick  wielded  by  R.  A.  Shaler, 
tunnel  engineer  of  the  Rapid  Transit  Sub- 
way Construction  Company.  The  cost  of 
the  entire  work  will  be  about  $240,000. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Ubor  on  Construction  Work 
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are  indexed  in  Iki  Table  of  ConUnU 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Pavement  Rooter  Drawn  by  Street 
Cars  Tears  Up  Brick  Streets 

A  HEAVY  pavement  rooter  in  use  in 
Cleveland  recently  tore  up  1475  ft.  of 
granite  block  pavement  between  two  street- 
car tracks  in   three  minutes.     The  rooter 


PAVING   THOROUGHLY   TORN   UP 

consists  of  a  heavy  steel  casting  shaped  so 
as  to  slide  under  and  lift  the  paving  blocks, 
mounted  beneath  a  substantially  built  car- 
riage which  weighs  complete  about  11  tons. 
This  plow  is  drawn  along  by  a  trolley  car 
at  about  500  ft.  per  minute.    Including  the 


time  taken  to  set  the  plow  in  position,  the 
entire  operation  took  but  12  min.  Two  men 
ride  the  plow  besides  the  crew  of  the  motor 
car. 

Owing  to  the  speed  at  which  the  rooter 
traveled,  it  was  difficult  to  catch  it  in  action. 
One  of  the  photographs  shows  it  at  work, 
but  when  the  camera  was  snapped,  the  car 
drawing  the  plow  had  almost  passed  out  of 
range  to  the  left. 


Paint  Twin  Cableways  Red  and  Blue 
for  Electric  Signal  System 

By  HAROLD  E.  KETCHUM 

Superintendent,  Hunkin-Conkey  Construction 

Company,  Cleveland,  Ohio 

A  SINGLE  pole  knife-switch  attached 
to  100  ft.  of  lamp  cord,  which  can  be 
plugged  in  at  intervals  on  a  line  buried  in 
the  ground,  has  proved  the  best  means  of 
giving  signals  for  operating  the  large  twin 
cableways  that  are  building  the  Detroit- 
Superior  high  level  bridge  at  Cleveland. 
Three  wires,  one  for  each  cableway  and 
one  for  a  field  telephone,  are  buried  in 
ordinary  i/2-in.  conduit  along  one  side  of 
the  line  of  the  piers.  There  is  a  wooden 
box  of  2-in.  plank  with  a  hinged  cover  and 
padlock  at  each  pier.  This  box  is  sunk  into 
the  ground,  and  inside  it  the  conduit  is 
raised  above  ground  to  prevent  wetting  the 
connections  to  the  three  condulets  located 
in  the  box.  These  condulets,  one  for  each 
cableway  and  one  for  the  telephone,  are 
fitted  with  receptacles  for  2-prong  connec- 
tion plugs.  Each  signal  man  carries  around 
with  him  a  knife  switch  and  50  to  150  ft.  of 
cord  fitted  with  a  plug.  Satisfactory  re- 
sults have  not  been  obtained  with  push 
buttons,  though  several  styles  have  been 
tried  out.  By  this  means  the  signal  men 
are  able  to  stay  close  to  where  the  load  is 
being  handled,  plugging  their  line  in  where 
convenient. 

In  order  that  no  confusion  should  arise 
as  to  the  place  to  insert  the  plugs,  each 
cableway  has  a  color.  One  cableway,  its 
engine  house,  carriage  and  fall  block.  Is 
painted  red,  and  the  other  blue.  One  end  of 
each  outlet  box  is  painted  red  and  the  other 
end  blue,  and  the  receptacles  are  red  and 
blue  respectively,  while  the  center  receptacle 
is  left  white.  It  is  connected  with  the  tele- 
phone line.     The  cableways  are  known  on 


WATCHING  HIS  LOAD  AT  CLOSE  RANGE  WHILE 
SIGNALING   WITH    KNIFE   SWITCH 

the  job  as  the  red  and  blue,  and  are  always 
so  referred  to. 

At  each  engine  house  a  4-in.  moisture- 
proof  electric  bell  is  provided  for  signaling. 
As  an  extra  precaution  a  small  3.8-volt  elec- 
tric bulb  is  also  used.  The  bell  and  light 
are  operated  by  a  relay,  similar  to  a  tele- 
graph relay,  which  is  controlled  by  the 
signal  line.  This  arrangement  gives  a 
quicker,  stronger,  and  more  positive  signal. 
With  this  arrangement  the  signals  are 
always  the  same  strength,  no  matter  how 
far  away  the  signal  man's  switch  is  plugged 
in.  By  the  use  of  the  light,  five  independent 
signals  can  be  given  in  two  seconds. 


"ROOTER"   MOVED  SO  FAST  IT  WAS  DIFFICULT  FOR  CAMERA  TO  CATCH  IT 


Can  the  Small  Contractor  Afford 
an  Engineer  ? 

AN  EASTERN  sewer  contractor  who, 
some  years  ago,  discovered  for  the  first 
time  that  college  men  are  trained  to  think, 
is  ready  to  answer  the  question  "Can  the 
contractor  afford  an  engineer?"  with  an 
emphatic  yes.  In  his  opinion  many  small 
contractors  taking  jobs  amounting  to  $100,- 
000  or  less  cannot  afford  to  run  such  work 
without  engineering  assistance. 

This  man  had  employed  engineers,  but  did 
not  consider  their  services  essential.  Some 
years  ago  he  assigned  to  a  sewer  contract 
a  young  engineering  graduate,  chiefly  be- 
cause of  his  friendship  for  the  young  man's 
father.  He  paid  no  particular  attention  to 
what  this  -man  was  doing,  and  did  not  seem 
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to  can  whether  he  staj'ed  on  the  job  or  not. 
OoaaeqacntJy  the  fellow  left.  At  once 
tliiDf*  bepui  to  go  wnHig,  and  the  con- 
tractor found  umoyancfls  springing  up 
from  which  he  realized  that  he  had  been 
free  during  the  past  few  months.  The  engi- 
neer was  hunted  up  and  induced  to  return. 
At  the  end  of  the  job  the  contractor  was 
about  to  approve  the  final  estimate  for  the 
work,  atthough  he  had  a  dim  suspicion  that 
tktr*  was  •omething  the  matter  with  it. 
His  saginesr  examined  this  estimate,  how- 
ef«r,  aad  soon  convinced  him  that  errors 
and  omiasions  amounting  to  more  than 
$10,000  had  been  made  by  the  city  engi- 
neers. A  protest  resulted  in  the  work's 
being  remeasured,  and  the  full  sum  added 
to  the  estimate. 

This  man  on  a  pipe  contract  had  been  in 
the  habit  of  ordering  his  special  castings 
in  a  lump,  storing  them  all  at  one  place, 
and  not  distributing  any  of  them  until  he 
had  to  have  them  for  immediate  use.  The 
natural  result  was  delays  and  long  trips  for 
a  single  light  casting,  which  took  up  the 
time  of  his  teams.  The  engineer  had  all 
special  castings  for  each  territory  stored 
together  at  a  convenient  place  in  that  ter- 
ritor>',  and  when  a  given  line  was  to  be  laid 
a  truck  would  pick  up  all  the  special  castings 
marked  for  that  line  and  distribute  them 
where  they  were  wanted  at  a  single  trip. 

Another  apparently  trifling  thing  on 
which  this  engineer  saved  his  employer 
much  money  was  in  having  the  lengths  of 
pipe  turned  properly  when  they  were  de- 
livered to  the  trenches,  so  that  they  did 
not  have  to  be  returned  by  hand.  Cast- 
iron  pipe  is  laid,  of  course,  with  the  bell 
up  hill  on  a  grade.  The  engineer  located 
for  the  foreman  all  the  grades  and  grade 
changes  on  each  line,  so  that  the  trucks 
could  be  turned  right  before  the  pipe  was 
unloaded. 


Heating  Hub  of  Turbine  Spider  Saves 
Four  Days'  Time  in  Mounting 

By  HAROLD  F.  JOHNSTON 
Banff,  Alberta,  Canada 

INSTEAD  of  taking  four  days  to  put  a 
27-ton  spider  on  a  15-in.  shaft  with  a 
100-ton  hydraulic  press  an  erection  super- 
intendent in  Canada  recently  succeeded  in 
making  a  satisfactory  mounting  in  less 
than  four  hours  by  heating  the  hub  of  the 
spider  enough  to  expand  it  a  little.  The 
cost  of  mounting  the  spider  in  the  press 
would  have  been  ^60,  while  the  actual  oper- 
ation performed  cost  only  |5.  As  time  was 
a  most  important  factor  in  the  contract, 
however,  the  saving  of  over  three  and  one- 
half  days  was  of  much  more  value  than  the 
small  saving  of  labor. 

This  spider  carried  the  rotor  and  field 
coils.  It  had  to  be  keyed  to  a  15-in.  vertical 
shaft  directly  connected  through  a  coupling 
to  the  turbine  shaft.  The  shaft  was  first 
mounted,  and  the  coupling  bolted  up.  The 
spider,  on  which  the  field  coils  had  already 
been  mounted,  was  blocked  up  about  9  in. 
off  the  power-house  floor.  A  ring  of  sand 
was  then  built  around  the  outside  of  the 
hub,  forming  a  pit  under  the  hub  in  which 
a  fire  of  dry  pine  chips  was  built.  The  top 
of  the  hub  was  covered  with  steel  plates  to 
help  confine  the  heat.  One  man  kept  tend- 
ing the  fire,  keeping  it  evenly  hot  all  around 
the  hub  for  three  and  one-half  hours.  The 
spider  was  then  raised  by  the  crane  and 
easily  fitted  over  the  shaft.  It  was  quickly 
turned  to  the  proper  position,  the  key  driven 
home,  and  the  mounting  completed.  The  job 
proved  entirely  satisfactory,  and  the  100- 
ton  press  sent  out  by  the  contractor  to 
comply  with  the  specifications  was  returned 
unused. 

The  installation  was  made  by  the  Gen- 


eral Electric  Company  of  Sweden,  at  the 
plant  of  the  Calgary  Power  Company,  at 
Seebe,  Alta.  Two  12,000-volt,  4200-kva. 
generators  were  erected. 


Eight-Ton  Casting  Hung   in   Place 
in  Form  on  Special  Frame 

By  F.  M.  BIERSACH 
Erection    Superintendent,  AUis- Chalmers    Manu- 
facturing Company 

SUPPORTING  an  8-ton  bulkhead-ring 
casting  in  exact  position  on  the  shaft 
center  line  while  a  concrete  penstock 
wall  was  being  poured  around  it  was 
accomplished  successfully  as  illustrated 
by  the  accompanying  sketch  and  photo- 
graph. The  ring  was  first  raised  to 
a  vertical  position.  Two  timber  slings, 
or  crosses,  were  then  built  and  braced 
inside    the    ring.      Under    each    end    of 


SHORING   JACKS   AT   TOP   AND   BOTTOM    USED 
TO  ROTATE  CASTING 

each  horizontal  timber  was  set  a  screw- 
jack;  the  ring  was  lifted  to  place  with  these 
jacks  and  the  necessary  blocking.  With  this 
method  the  ring  could  be  rotated,  lowered  or 
raised  to  bring  the  studs  into  the  right  po- 
sition for  the  future  erection  of  the  turbine. 
Four  jacks  were  set  inside  the  form  against 
stiffener  webs  on  the  casting  to  steady  the 
ring.  The  lower  jacks  were  pipe  shoring 
jacks,  which  could  be  concreted  in,  while 
the  upper  pair,  which  could  be  taken  out, 
were  screw  jacks.  After  the  ring  was  ad- 
justed, the  form  around  it  was  finished  and 
the  concrete  poured  without  danger  of 
throwing  the  ring  out  of  line. 

This  method  was  employed  in  construct- 
ing the  Five  Channels  development  for  the 
Eastern  Michigan  Power  Company. 


RI.NG,    HELD    ON    FRAME,    WAS    AUGNED    WITH    JACKS,    AND    FORM    BUILT    AROUND    IT 


Delays,  Incidental  Expenses,  high 
awards  and  the  expense  of  providing  cross- 
ings joining  severed  property  were  given 
at  the  recent  valuation  conference  by 
Thomas  W.  Hulme,  general  secretary  of  the 
Presidents'  Conference  Committee,  and  real 
estate  agent  of  the  Pennsylvania  Railroad, 
as  the  four  chief  reasons  why  the  railroads 
have  found  it  advisable  to  avoid  condemna- 
tion proceedings  when  any  reasonable  bar- 
gain for  needed  land  can  be  made. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Field, 


Proposes  Six  Viaducts  Across 
River  at  Los  Angeles 

Chief  Engineer  of  Utilities  Board  Presents  Plan  for 
Solving  City's  Grade-Crossing  and  Traffic- 
Congestion  Problems 

Considering  the  general  subject  of  grade- 
crossing  elimination  and  the  reduction  of 
traffic  congestion  in  the  industrial  district  of 
Los  Angeles,  Franklin  D.  Howell,  chief  engi- 
neer of  the  Board  of  Public  Utilities  of  the 
city,  has  rendered  a  report  which  has  been 
approved  by  the  board.  He  points  out  that 
the  city  IS  fortunate  in  that  all  of  its  steam 
railroads  enter  the  city  through  the  trough 
of  the  Los  Angeles  River,  but  with  railroads 
at  different  levels  on  both  sides  of  the  river 
and  bridges  across  them  so  placed  as  to  meet 
only  the  conditions  at  those  particular  sites, 
he  sees  danger  of  a  complete  shutting  off  of 
the  river  for  use,  except  at  the  expense  of 
destroying  expensive  concrete  structures.  He 
would,   therefore,   have   an   official   grade   line 


trict    street  railway  and  steam  railroads    ««■ 
cording  to  one  of  three  schedules  submuid. 

Floods  in  Ohio  and  Missouri  Cause 
Heavy  Property  Losses 

Floods  resulting  from  heavy  rains  in  Ohio 
and  Missouri,  July  15  and  16,  destroyed  prop- 
erty to  the  value  of  over  two  million  dollars, 
crippled^  railroad  services  and  caused  the 
death  of  several  persons.  Lima,  Ohio,  with  a 
property  loss  exceeding  $500,000,  the  death  of 
three  people  and  over  a  thousand  driven  from 
their  homes  probably  suffered  most.  The 
Ottawa  River  at  this  point  reached  a  height 
after  a  rainfall  of  4.2  in.  in  24  hr.,  even  greater 
than  was  reached  in  the  flood  of  March,  1913 
Two  bridges  were  put  out  of  commission  and 
the  temporary  Pine  Street  bridge  was  swept 
away. 

The  Scioto  River  at  Kenton  also  passed  the 
1913  flood  stage,  submerging  the  waterworks 
and   leaving  the  city  without   fire  protection. 


Explosion  Leaves  Grain  Eleva- 
tor Practically  Intact 

Construction   of    Building   Rnponnbte   for  SouUI 

Extent  of  Damage     Grain  Durt  Probable 

Cause  of  Exploiioa 

An  explosion  in  the  2,000,000-bu.  irrain  ele- 
vator of  the  New  York  Central  Railroad  at 
pier  7  on  the  west  bank  of  the  Hudaon  River 
in  West  New  York,  N.  J.,  on  the  morninif  of 
July  15,  left  the  frame,  bina  and  floors  of  the 
elevator,  as  well  as  the  walU  of  the  main 
structure,  practically  undamaged.  Portions 
of  the  tile  side  walls  of  the  cupola,  as  sbawn 
in  the  photograph.s,  were  blown  out,  and  fell  on 
the  side  roofs,  damaging  a  few  of  the  purlins. 
There  was  no  fire,  and  the  damage  done  to  the 
machinery  was  negligible.  Operation  of  the 
elevator  was  resumed  inside  of  two  days,  as 
soon  as  the  debris  had  been  thrown  off  the  aide 
roofs. 

The  structural  features  of  this  elevator, 
which  was  put  in  service  in   1904,  were  d*- 


THE   WALLS   BLOWN   OUT   WITH    SLIGHT   DAMAGE  TO  REST    (!.•■    SlKLClTiRE 
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established  along  the  river  bed,  with  the  same 
elevation  on  both  sides,  and  would  have  six 
viaducts  built  across  the  entire  valley  to  carry 
electric  railway  and  vehicular  traffic. 

These  five  objectives  are  proposed  by  Mr. 
Howell : 

1.  Steam  railroad  tracks  to  be  at  .street  level, 
but  to  cross  streets  only,  and  not  be  granted 
longitudinal  rights  along  same. 

2.  Grade  to  be  established  along  river  suit- 
able for  railroad  grade  to  accommodate  indus- 
trial district;  railroads  now  on  river  banks 
to  be  required  to  conform  to  same;  all  struc- 
tures crossing  river  to  be  adjusted  to  yield 
standard  clearance  above  or  below  such  grade. 

3.  Interurban  railway  to  elevate  or  depress, 
as  the  particular  locality  requires,  and  to  be 
removed  from  street  surface;  such  elevated  or 
depres.sed  tracks  to  lead  to  suitable  terminals, 
or  to  a  loop  subway  with  no  terminal. 

4.  Street  railways  to  be  rerouted,  and  to 
use  viaducts  across  industrial  district  and  sub- 
ways through  congested  retail  district. 

5.  Viaducts  at  all  principal  thoroughfares 
across  industrial  district  to  accommodate 
vehicles  and  street  cars. 

The  six  viaducts  Mr.  Howell  regards  as  of 
immediate  necessity  would  be  at  Main,  Macy, 
First,  Fourth,  Seventh  and  Ninth  streets.  The 
approximate  lengths  would  be  respectively 
6700,  4150,  6100,  6750,  6050  and  5800  ft, 
making  a  total  of  35,550  ft.,  and  he  estimates 
that  they  would  cost  $4,260,000,  about  $120 
per  linear  foot.  He  would  have  the  expense 
divided   between    city,   county,    industrial    dis- 


At  Columbus,  high  waters  in  the  Olentangy 
River  broke  through  the  levee  on  the  north 
side  and  flooded  several  city  blocks.  A  number 
of  large  factories  were  compelled  to  remain 
closed  and  a  thousand  men  temporarily  thrown 
out  of  employment. 

The  Missouri  River  at  Kansas  City  reached 
the  highest  stage  yet  recorded,  except  during 
the  flood  years  of  1903  and  1908.  The  dikes 
held  well  so  the  damage  done  was  compara- 
tively slight.  Railroad  service  was  badly 
crippled,  the  estimated  damage  to  tracks  and 
roadbeds,  according  to  reports,  amounting  to 
almost  a  million  dollars.  The  towns  of  Rosen- 
dale,  Craig,  Wyeth  and  Corning,  Mo.,  were  in- 
undated for  over  twenty-four  hours. 


Burlington's  Bond  Issue  Largely  for 
New  Bridges 

Pres.  Hale  Holden  of  the  Chicago,  Burling- 
ton &  Quincy  Railway  announced  on  July  14 
the  uses  to  which  the  road's  new  $15,000,000 
bond  issue  will  be  put.  The  issue  has  been 
approved  by  the  Illinois  Public  Utilities  Cora- 
mission.  Mr.  Holden  'said  $500,000  would  be 
used  on  the  Mississippi  River  division  of  the 
Chicago-St.  Paul  line.  One  million  dollars  will 
be  the  Burlington's  contribution  to  help  build 
the  bridge  now  under  construction  across  the 
Ohio  River  at  Paducah,  Ky.,  and  $1,000,000  will 
be  spent  to  elevate  the  tracks  and  improve  the 
right  of  way  in  Aurora. 


COMPARE  WITH  PICTUKE  OF  OTHER  SIDE 

scribed  on  page  620  of  the  Engineering 
Record  of  Dec.  28,  1901.  The  building  is  oi 
steel  frame,  with  steel-walled  cellular  bins, 
and  is  196  ft.  4  in.  high  from  the  track  floor 
to  the  roof  of  the  cupola.  Its  lower  walls 
and  the  end  walls  of  the  cupola  are  of  brick, 
supported  on  the  foundation,  which  consists 
of  concrete  resting  on  timber  piles  driven  to 
solid  bottom.  The  side  walls  of  the  cupola 
are  of  tile,  and  are  carried  on  girders  which 
also  carry  the  outside  lines  of  columns  of  the 
cupola.  The  cupola  has  five  floors,  which  are, 
from  bottom  to  top,  the  spouting,  motor,  scale, 
garner  and  machinery  floors.  Numerous  wide 
openings  in  these  floors  possibly  permitted  the 
air  pressure  from  the  explosion  to  be  trans- 
mitted to  the  exterior  walls  over  their  full 
height,  although  if  only  the  bottom  part  of  the 
wall  section  had  been  blown  out,  the  wall  above 
would  also  have  fallen. 

There  was  nothing  burnable  about  the  build- 
ing except  the  grain  stored  in  it,  which  did  not 
catch  fire.  The  five  bins  in  which  the  explosion 
seems  to  have  occurred  were  undamaged,  ex- 
cept that  the  floor  covering  the  bins  was  blown 
off,  the  whole  force  of  the  explosion  spending 
itself  in  compressing  the  air  confined  above 
the  bins  and  in  the  cupola,  and  in  throwing 
down  the  cupola  walls.  The  whole  construc- 
tion of  the  building  seems  to  have  resisted  the 
explosion  very  successfully. 

No  cause  for  the  accident  has  been  assigned, 
but  the  ignition  of  grain  dust  by  a  spark  of 
some  kind  was  undoubtedly  responsible.  Such 
sparks    have    been    caused    by    flint    pebbles. 
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which  art  aometiines  mixed  with  the  grain  in 
ilu«riiiii|t>  striking:  the  tie  rods  of  the  bin  cells 
m*  the  grmin  is  dropped  into  them.  Press  re- 
ports at  first  attributed  the  explosion  to  a 
bomb.  There  w»s,  however,  no  evidence  what- 
ever of  local  damage  near  the  seat  of  the  ex- 
plosion. A  dynamite  explosion  would  certainly 
hav«  caoaad  some  local  damage. 


Illinois  Takes  Up  Work  on  Dixie 
Highway  Link 

Illinois  officially  put  its  shoulder  to  the 
wheel  July  14  in  the  construction  of  the  Dixie 
highway,  designed  to  link  Chicago  and  St. 
Aosostine,  Fla.,  with  a  "good  roads"  thorough- 
far*.  With  delegations  from  practically 
every  city  along  the  proposed  route  of  the 
Illinois  division  of  the  highway  between  Chi- 
cago and  Danville  in  attendance,  the  first 
ahovdful  of  earth  was  turned  by  "Uncle  Joe" 
Cannon  of  Danville. 


Scope  of    Present    Efforts    of    Co- 
operative Committee  Outlined 

At  the  informal  conference  of  those  in- 
terested in  engineering  co-operation  held  in 
Buffalo,  N.  Y.,  June  24,  a  com- 
mittee of  volunteer  helpers  was 
raggested  and  the  scope  of  its 
work,  for  the  present  at  least, 
outlined.  In  general,  it  is  hoped 
that  each  member  of  the  com- 
mittee will  present  to  his  local 
engineering  society  the  needs  and 
objects  of  a  wider  and  more  effec- 
tive co-operation  in  the  diffusion 
of  information,  employment  and 
legislation.  It  is  the  aim  to  in- 
crease the  list  eventually  so  as  to 
include  an  active,  energetic  man 
as  a  representative  of  each  im- 
portant engineering  organiza- 
tion, though  as  yet  the  majority 
of  the  members  have  not  been 
designated. 

For  the  present  the  efforts  will 
be  concentrated  on  a  systematic 
investigation  of  publicity  methods 
and  their  results.  Later,  or  per- 
haps during  the  progress  of  this 
work,  steps  will  be  taken  to  investigate  the 
■abject  of  employment  of  engineers. 

Missionary  work  has  been  planned  for  the 
purpose  of  impressing  the  needs  and  benefits 
of  co-operation  on  the  members  of  the  various 
local  societies.  During  the  coming  winter  a 
series  of  addresses  is  planned  for  important 
centers  of  population. 

Among  those  who  have  already  sigrnified 
their  willingness  to  serve  on  the  committee 
are  F.  H.  NeweU,  Urbana,  111.;  H.  H.  Essel- 
styn,  Detroit;  Farley  Gannet,  Harrisburg, 
Pa.;  Charles  R.  Gow,  West  Roxbury,  Mass.; 
A.  J.  Hiroes,  Cleveland ;  A.  Stuckie,  Pittsburgh, 
and  C.  E.  Drayer,  Cleveland,  secretary. 


of  the  U.  S.  Geological  Survey,  and  the  net 
result  for  the  year  was  a  slight  decrease  both 
in  production  and  shipments.  Owing  to  the 
fact  that  the  cement  industry  is  particularly 
subject  to  local  conditions  the  depression  was 
not  felt  to  the  same  extent  in  all  sections  of 
the  country.  The  Gulf  and  Rocky  Mountain 
States,  for  instance,  where  progress  was 
checked  by  agitated  industrial  conditions,  pre- 
sent a  marked  contrast  to  such  States  as  New 
York,  Pennsylvania,  Ohio,  West  Virginia  and 
Michigan.  Although  no  statistics  are  avail- 
able for  the  first  half  of  1915,  it  is  believed 
that,  as  compared  to  1914,  there  has  been  no 
appreciable  loss  or  gain  and  that,  if  no  un- 
foreseen conditions  arise  to  seriously  affect 
business,  the  next  six  months  should  show  an 
improvement. 

Flood-Preventing  (?)  Bulls 

Flood  prevention  studies  have  occupied 
much  space  in  engineering  literature  during 
the  last  few  years,  but  it  remained  for  Prof. 
Daniel  W.  Mead,  of  Madison,  Wis.,  to  reveal 
to  Occidental  minds  one  of  the  oldest  of  flood 
prevention  methods — or,  rather,  supposed  flood 
prevention  methods.  When  the  commission  of 
engineers  investigated  the  Chinese  flood  situa- 
tion   last    year,    under    the    auspices    of    the 


Wabash  RailroadSellsfor$18,000,000 
in  Foreclosure 

The  Wabash  Railroad,  which  has  been  in  the 
bands  of  receivers  for  three  years,  was  sold  at 
public  auction  July  21  at  St.  Louis  to  satisfy  a 
$41,000/X)0  mortgage.  The  property,  capital- 
ized at  $220,000,000,  was  bid  in  at  $18,000,000 
by  representatives  of  the  creditors'  committee. 
In  tfac  reorganization  that  is  now  to  proceed  it 
is  understood  that  the  stock  is  to  be  assessed 
$80  per  diare. 

Decrease  in  Cement  Production  Dur- 
ing 1914  First  Yet  Recorded 

A  large  falling  off  in  the  production  of 
Portland  cement  and  a  still  larger  reduction 
in  shipments,  as  compared  to  the  correspond- 
ing period  of  the  preceding  year,  occurred  in 
the  latter  part  of  1914,  according  to  reports 


THE  CHINESE  EXPECTED  THIS  BULL  TO  STOP  FLOODS 

American  Red  Cross,  the  members  learned  that 
over  seven  centuries  ago,  when  the  Chinese 
constructed  the  great  Ming  dike,  thirty-five 
miles  in  length,  to  protect  the  plains  of  South- 
eastern Kiang  Su,  eight  cast-iron  holy  bulls 
were  placed  on  top  of  the  dike  as  an  additional 
precaution  to  stop  the  floods.  Immediately 
after  the  placing  of  the  bulls  the  floods  ceased 
— a  clear  proof  (to  the  natives)  of  the  efficiency 
of  the  bulls.  A  century  or  two  later,  how- 
ever, another  tremendous  succession  of  floods 
occurred,  and  upon  examination  it  was  found 
that  some  sacrilegious  wretch  had  stolen  the 
golden  heart  and  silver  entrails  of  the  bulls. 
The  images  therefore,  having  been  desecrated, 
could  not  longer  be  expected  to  perform  their 
proper  functions.  They  were,  therefore,  re- 
placed by  a  second,  and  later  by  a  third  gen- 
eration of  bulls. 

Professor  Mead  told  the  story  before  the 
Ohio  Senate  committee  on  drainage  and  irri- 
gation, when  amendments  to  the  conservancy 
law  of  Ohio  were  up  for  discussion  in  March 
of  this  year.  He  aptly  turned  the  story  into 
a  telling  point  against  the  amendments,  by 
pointing  out  that  the  methods  they  would 
compel  the  valley  to  use  would  be  no  more 
feasible  for  flood  protection  than  were  the  holy 
bulls  of  China. 

As  has  been  recorded  in  this  paper  the 
amendments  were  successfully  resisted  and  as 
a  memento  of  the  occasion,  E.  A.  Deeds,  vice- 
chairman  of  the  Flood  Prevention  Committee 
and  director  of  the  Miami  Conservancy  Dis- 
trict, had  small  replicas  of  the  bull  cast  and 
distributed,  with  copies  of  Profes.wr  Mead's 
speech,  to  those  who  had  labored  in  the  in- 
terest of  the  conservancy  act  and  the  Miami 
Valley  project. 


Illinois  Highway  Commission  to 
Spend  $990,000 

The  Illinois  Highway  Commission  will  dis- 
tribute $990,000  among  the  various  counties  of 
the  State  for  road  improvement  work  during 
the  year  1915-16.  The  allotment  which  was 
made  July  15  shows  that  Cook  County  receives 
the  largest  sum— $108,994.  Each  county  under 
the  "Tice  Law"  has  to  put  in  an  amount  equal 
to  that  given  by  the  State  in  order  to  obtain 
State  aid. 

Will  Give  Summer  Course  in  Scien- 
tific Management 

Pennsylvania  State  College  will  conduct  a 
summer  school  of  scientific  management  dur- 
ing the  two  weeks  beginning  Aug.  9.  The  ses- 
sion is  planned  for  the  accommodation  of 
works  managers,  superintendents  and  other 
members  of  industrial  organizations,  and  the 
time  is  restricted  to  two  weeks  to  meet  the 
needs  of  employees  whose  vacation  periods 
are  limited  to  that  length  of  time. 

The  mornings  will  be  devoted  to  lectures  and 
discussions     on     industrial     organization     and 
scientific    management    under    the    leadership 
of  Prof.   Hugo   Diemer,   head   of  the   Depart- 
ment  of    Industrial    Engineering 
at  the  college.     Professor  Diemer 
has  had  charge  of  similar  courses 
at  the  University  of  Chicago  this 
summer.      He   has   been    superin- 
tendent   of    the    National    Motor 
Vehicle   Company,   and   has   done 
advisory  work  in  planning  organ- 
izations    for     various     industrial 
plants. 

The  afternoons  will  be  devoted 
to  actual  practice  in  applied  meth- 
ods of  scientific  management,  and 
in  the  making  of  time  studies,  tool 
lists,  instruction  cards,  routing 
and  scheduling  under  the  direc- 
tion of  W.  H.  Tabor,  of  the  Tabor 
Manufacturing  Company,  which 
company  has  been  credited  with 
the  most  completely  developed 
shop  under  scientific  management 
in  America.  The  shops  of  the 
Pennsylvania  State  College  have 
been  specially  provided  with 
means  for  teaching  and  demonstrating  applied 
methods  of  scientific  management. 

The  fee  for  the  course  is  $15.  Persons  who 
are  interested  in  taking  the  course  are  re- 
quested to  apply  at  once  to  J.  A.  Moyer,  direc- 
tor. State  College,  Pa. 


Water  Rate   Fight  Settled  at   Lake 
Forest,  Illinois 

Residents  of  Lake  Forest,  111.,  have  won  their 
long  fight  to  reduce  the  rates  of  the  Lake 
Forest  Water  Company.  The  Illinois  Public 
Utilities  Commission  has  ruled  to  cut  the 
rates  to  consumers  from  25  cents  per  1000 
gal.  to  18  cents.  Twenty  cents  per  1000  gal. 
was  the  rate  for  which  the  Lake  Foresters 
contended.  The  old  rate  of  $40  per  500  ft. 
of  main  for  hydrant  purposes  remains  un- 
changed. 


Southern    Pacific    Acquires    Five 
Oregon  Lines 

Five  subsidiary  lines  of  the  Southern  Pa- 
cific Company  on  the  Pacific  Coast,  heretofore 
operated  as  separate  corporations,  were  for- 
mally taken  over  as  a  part  of  the  system  on 
July  1.  Directors  of  the  several  companies 
voted  for  the  consolidation  at  the  last  annual 
meeting. 

The  railway  lines  absorbed  include  the  Port- 
land, Eugene  &  Eastern  Railway;  Coos  Bay, 
Roseburg  &  Eastern  Railway  &  Navigation 
Company;  Salem,  Falls  City  &  Western  Rail- 
way and  the  Pacific  Railway  &  Navigation 
Company.  j| 
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N.  Y.  Board  of  Estimate  Approves 
Tunnel  for  Subway  to  Queens 

At  a  special  session  on  July  21  the  New  York 
City  Board  of  Estimate  unanimously  adopted 
the  alternate  tunnel  plan  proposed  to  carry  the 
Fifty-ninth  Street  subway  traffic  under  the 
East  River  to  Queens  Borough.  The  other 
plan,  which  was  definitely  abandoned  by  the 
resolution  as  offered  by  President  McAneny, 
provided  this  connection  by  remodeling  the 
Queensboro  Bridge.  Although  this  action  car- 
ried a  notification  to  the  Public  Service  Com- 
mission that  the  Board  believed  the  tunnel 
should  be  built  and  was  prepared  to  supply  the 
funds,  based  on  the  $4,500,000  bid  promised  by 
the  Degnon  Contracting  Company,  the  final  de- 
cision depends  upon  the  approval  of  both  bod- 
ies. 

The  alternate  estimates  comparing  the  two 
plans  showed  an  excess  cost  of  the  tunnel 
over  the  bridge  plan  of  $1,937,000,  or  if  cost  of 
dredging  on  the  Queens  side  be  included,  the 
total  difference  is  $2,237,000.  To  offset  this, 
the  people  of  Queens  claim  there  will  be  great- 
er freedom  of  the  bridge  for  vehicular  traffic. 


Order  for  Accident  Compensation  on 
Alaska  Railways  Approved 

President  Wilson  approved  the  order  cover- 
ing compensation  for  accidents  on  the  work 
of  constructing  the  Government  railways  in 
Alaska,  July  20.  The  system  adopted  is  an 
extension  of  the  act  covering  the  Panama 
Canal,  the  Reclamation  Service  and  the 
Bureau  of  Mines.  It  provides  that  employees 
of  the  Alaska  Engineering  Commission  shall 
be  entitled  to  receive  compensation  for  injuries 
sustained  in  the  course  of  their  employment 
while  actually  in  Alaska  and  that  all  claims 
resulting  from  such  causes  shall  be  settled  by 
the  chairman  of  the  commission,  providing, 
in  case  any  such  accidents  result  in  death, 
that  the  claims  shall  be  filed  with  him  within 
a  year  after  it  occurs.  No  charge  will  be 
made  for  medical  service  to  an  employee  thus 
injured  and  in  case  it  is  necessary  or  bene- 
ficial that  the  injured  person  should  be  con- 
veyed to  any  other  point  in  Alaska,  or  to 
Seattle,  for  treatment  not  available  where  the 
injury  occurs,  the  cost  of  transportation  will 
be  borne  by  the  commission. 


Engineering  Congress  Issues  Program 
of  Society  Conventions 

The  International  Engineering  Congress  has 
issued  a  program  which  covers  in  outline  the 
conventions  of  four  of  the  National  engineer- 
ing societies  at  San  Francisco,  the  meetings  of 
the  congress  and  the  excursions  to  various 
points  of  engineering  interest  that  have  been 
planned,  and  gives  information  as  to  special 
trains,  hotels  and  services  of  congress  com- 
mittee on  local  affairs.  The  booklet  may  be 
obtained  from  W.  A.  Cattell,  secretary  of  the 
International  Engineering  Congress,  Foxcroft 
Bldg.,  San  Francisco. 


Federal  Trade  Commission  to  Aid  in 
Lumber  Inquiry 

The  Federal  Trade  Commission  has  an- 
nounced its  intention  to  co-operate  with  the 
U.  S.  Forest  Service  and  the  Bureau  of 
Foreign  and  Domestic  Commerce  in  their  study 
of  the  lumber  industry.  The  purpose  of  the 
inquiry  will  be  to  make  it  of  benefit  to  all 
branches  of  the  lumber  indu.stry  as  well  as 
to  consumers.  Conditions  in  the  trade 
have  changed  in  recent  years  due  to  the  wide- 
spread use  of  other  structural  materials  than 
wood,  and,  on  the  assumption  that  lumber- 
men are  confronted  with  many  problems,  not 
fully  understood  by  them  and  seldom  appre- 
ciated by  the  public,  the  inquiry  will  make  it 
its  object  to  ascertain  the  facts  and  to  put 
them  before  the  people  with  the  authority  of 


nr«^  L  I  unbiased  mvestigation  and  to  find 
practical  and  constructive  suggestions  looking 
to  the  improvement  of  existing  conditions. 

Personal  Notes 

L.  E.  Tuttle  has  been  elected  assistent  city 
engineer  of  Stamford,  Conn. 

D.  C.  Wrighter  has  been  re-appointed  city 
engineer  of  Lewiston,  Idaho. 

John  Shaw  has  resigned  from  the  office  of 
town  engineer  of  North  Bay,  Ont. 

Edmund  B.  Ulrich  has  been  re-elected  city 
engineer  of  Reading,  Pa.,  for  a  term  of  two 
years. 

Henry  Hadley,  Jr.,  city  engineer  of  Verdun, 
Que.,,  has  resigned  to  go  to  the  front  in  the 
European  war. 

A.  L.  Smith  has  been  appointed  resident 
engineer  of  the  State  Highway  Department 
of  Alabama,  at  Selma. 

E.  F.  Ayres  has  been  appointed  resident 
engineer  for  the  Oregon  State  Highway  Com- 
mission, at  Sherwood,  Ore. 

E.  C.  Buckland  has  been  appointed  president 
of  the  Central  New  England  Railway,  succeed- 
ing Howard  Elliott,  resigned. 

E.  F.  Booth,  formerly  assistant  city  engi- 
neer of  Youngstown,  Ohio,  has  resigned  to  en- 
gage in  the  contracting  business. 

J.  B.  Trenholm  has  been  appointed  engineer 
of  roadway  of  the  Atlantic  Coast  Line  Rail- 
road, with  oflice  at  Rocky  Mount,  N.  C. 

N.  C.  Ray  has  been  appointed  senior  civil 
engineer  for  the  Pacific  district.  Interstate 
Commerce  Commission,  Division  of  Valuation. 

H.  McAuslan  has  been  appointed  town  engi- 
neer of  North  Bay,  Ont,  succeeding  John 
Shaw,  whose  resignation  is  noted  elsewhere  in 
these  columns. 

G.  E.  Buckley,  formerly  engineer  mainten- 
ance-of-way  for  the  Southern  Railway,  at  St. 
Louis,  has  been  appointed  engineer  malnten- 
ance-of-way  at  Richmond,  Va. 

R.  H.  Gould,  of  the  staff  of  James  H. 
Fuertes,  consulting  engineer,  of  New  York 
City,  has  been  appointed  resident  engineer  on 
the  new  sewage  disposal  plant  at  Dallas,  Tex. 

E.  M.  French  has  been  appointed  assistant 
on  the  engineering  forces  of  the  Erie  and 
Ashtabula  division  of  the  Pennsylvania  Rail- 
road. 

George  W.  Supplee  has  been  appointed 
junior  assistant  on  the  engineering  forces  of 
the  New  York  State  Public  Service  Commis- 
sion, First  District. 

Carl  H.  Watson,  civil  engineer  of  Great 
Neck,  L.  I.,  has  been  appointed  supervising 
engineer  of  the  Port  Washington  (L.  I.)  sewer 
district.  Work  on  designs  will  be  started  im- 
mediately. 

Ambrose  M.  White,  formerly  assistant  engi- 
neer of  the  paving  commission  of  the  City  of 
Baltimore,  is  now  connected  with  the  engi- 
neering forces  of  the  Pennsylvania  State 
Highway  Commission. 

Warren  Travell,  formerly  engineer  for  the 
Tennessee  Natural  Development  Company,  of 
New  York  City,  has  been  appointed  construc- 
tion engineer  for  the  Atlas  Portland  Cement 
Company  at  Northhampton,  Pa. 

Eugene  Somers,  formerly  assistant  engineer 
with  Ward  Carpenter  &  Company,  civil  and 
consulting  engineers,  of  New  York  City  and 
Tarrytown,  N.  Y.,  has  been  appointed  assist- 
ant city  engineer  of  Woonsocket,  R.  I. 

H.  E.  Tyrrell,  formerly  supervising  engi- 
neer for  the  Southern  Railway  at  Washington, 
D  C,  has  been  appointed  engineer  mainten- 
ance-of-way  at  St.  Louis,  succeeding  G.  E. 
Buckley,  whose  transfer  to  another  post  is 
noted  elsewhere  in  these  columns. 

Harold  G.  McGee,  acting  medical  inspector 
in  the  office  of  the  State  sanitary  engineer, 
Michigan  State  Board  of  Health,  has  been  ap- 
pointed sanitary  engineer  for  the  city  of  Jack- 
son   Mich      Mr.   McGee,  who  was  graduated 
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from  the  Univemlty  of  MiehiRmn  in  1913, 

an  awiiitant  enthneer  in  the  Ohio  SUU  Board 
of  Health  from  Oct.  1,  1913.  to  Dec.  31,  1914. 

Edwin  C.  Hamilton,  for  the  past  two  year* 
connected  with  the  U.  8.  Enfcineera  OAee  at 
Louisville  and  previous  to  that  district  geoc- 
rapher  for  the  U.  8.  Forest  8er»ice,  at  Albu- 
querque, N.  M..  has  been  transferred  to  the 
office  of  the  surveyor-Keneral  of  Alaska,  at 
Juneau. 

William  Bowie,  inspector  of  geodetic  work 
of  the  U.  S.  Coast  and  Geodetic  8urvey,  who 
was  recently  elected  treasurer  of  the  Washinr- 
ton  Academy  of  Sciences,  is  conducting  the 
course  in  geodetic  surveying  and  practical 
astronomy  for  the  summer  school  of  Columbia 
University  at  the  camp  near  Litchfield,  Conn., 
in  conjunction  with  C.  A.  Mourhess,  com- 
puter, also  of  the  U.  8.  Coast  and  Geodette 
Survey. 

H.  E.  Tanner  has  been  appointed  city  engi- 
neer of  Verdun,  Que.,  succeeding  Henry  Had- 
ley, Jr.,  whose  resignation  is  noted  elsewhere 
in  these  columns.  Mr.  Tanner  was  aaaistant 
to  the  town  engineer  of  Chicoutimi,  Que.,  for 
two  years  and  had  three  years  experience  on 
the  engineering  forces  of  the  Transcontinental 
Railway.  Recently  he  has  been  engaged  in 
metallurgical  research  work  at  the  Institute 
of  Technology,  Pittsburgh. 

Matt  M.  Bird,  consulting  civil  engineer,  who 
has  recently  been  in  charge  of  street  paving 
at  Lewisburg,  Tenn.,  has  moved  his  office  to 
the  Blount  Building,  Pensacola,  Fla.  He 
was  graduated  from  the  University  of  Ten- 
nessee in  1911  and  from  Cornell  University  in 
1912.  Before  graduation  he  was  engaged  in 
various  capacities  on  several  engineering  jobs. 
In  1912  he  went  to  Cuba  and  was  there  em- 
ployed by  Ruiz  &  Taylor,  engineers  and  con- 
tractors, on  railroad  location  and  construction. 
Since  returning  to  the  United  SUtes  he  has 
been  employed  principally  on  municipal  im- 
provements. 

F.  C.  Hand,  consulting  engineer,  of  Purcell, 
Okla.,  and  formerly  chief  engineer  of  the 
Oklahoma  Central  Railway,  is  now  with  the 
Rock  Island  Lines,  engaged  in  the  Federal 
valuation  work.  He  received  his  professional 
education  at  Union  College  and  entered  rail- 
way service  as  rodman  on  the  Texas  Western 
Narrow  Gauge  Railroad.  He  was  appointed 
assistant  engineer  on  the  Ohio  River  Railroad 
in  1883  and  chief  engineer  of  the  Tavares, 
Orlando  &  Atlantic  in  1884.  During  the  Span- 
ish-American war  he  served  as  a  captain  of 
engineers,  U.  S.  V.,  and  in  1899  was  appointed 
chief  engineer  of  the  Twin  City  Railway  be- 
tween Dallas  &  Fort  Worth,  Tex. 

William  C.  Downing,  formerly  general 
superintendent  of  the  Central  system  of  the 
Pennsylvania  Lines  West  of  Pittsburgh,  has 
been  appointed  general  superintendent  of  the 
Northwest  system.  He  entered  railway  ser- 
vice in  1885,  as  rodman  on  the  engineering 
forces  of  the  eastern  division  of  the  Chicago, 
St.  Louis  &  Pittsburgh,  attained  the  grade  of 
assistant  engineer  in  1888  and  that  of  engi- 
neer maintenance-of-way  in  1891.  He  was 
appointed  superintendent  of  the  main  line 
division  in  1902  and  superintendent  of  the 
Pittsburgh  division  of  the  Pittsburgh,  Cincin- 
nat,  Chicago  &  St.  Louis  in  1912.  He  became 
g:eneral  superintendent  of  the  Central  systMB 
of  the  Pennsylvania  Lines  West  of  Pitt^argh 
in  1914. 

Frank  E.  Winsor,  department  engineer  of 
the  Board  of  Water  Supply,  New  York  City, 
has  been  appointed  chief  engineer  of  the 
Board  of  Water  Supply  of  Providence,  R.  1., 
in  which  capacity  he  will  have  charge  of  the 
development  of  the  new  water  supply  at 
Scituate.  He  was  graduated  from  Brown  Uni- 
versity in  1891  and  served  until  1895  as  tran- 
sitman  on  preliminary  surveys  and  construc- 
tion on  the  forces  of  the  Metropolitan  Sewer- 
age Commission  of  Massachusetts.  Since 
then  he  has  had  an  extensive  experience  in 
waterworks  design  and  construction  and  in 
water  supply  problems,  principally  in  New 
York  State  and  in  Massachusetts,  in  connection 
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witk  ttw  CaUkill  Aqueduct  th«  Weston  Aque- 
dact  and  other  works. 

Prewwt  Hubbard  has  r«sifrned  from  the 
•See  of  dMrnical  engineer,  in  charge  of  the 
diTimn  of  roads  and  pavements  of  the  Insti- 
tute of  Industrial  Research,  to  become  chief 
of  the  division  of  road  material  tests  and  re- 
aearch  in  the  U.  S.  Office  of  Public  Roads  and 
Baral  Enfrineering.  He  began  his  professional 
work  as  chemist  for  an  ammonia  company  in 
1900  and  served  as  assistant  in  timber  test- 
ing for  the  U.  S.  Bureau  of  Forestry  from 
1903  to  1905.  He  was  appointed  assistant 
cfaemiat  in  the  Office  of  Public  Roads  in  July 
of  the  latter  year  and  chief  chemist,  in  which 
capacity  he  was  engaged  exclusively  on 
chenical  investigation  of  road  and  paving  ma- 
terials of  practically  all  types  in  1910.  He 
was  appointed  director  in  charge  of  the  divi- 
•MB  of  roads  and  pavements  of  the  Institute 
of  Industrial  Research  in  1911. 

R.  W.  Rea,  formerly  chief  engineer  of  the 
Caecadf  irrigation  district  at  Ellensburg, 
WadLv  has  been  appointed  chief  engineer  of 
the  Coast  Culvert  &  Flume  Company,  of  Port- 
land, Ore.  He  was  graduated  from  the  Michi- 
gan College  of  Mines  in  1900  and  was  engaged 
in  various  capacities  for  mining  companies  at 
Radridge,  Mich.,  until  1902.  He  served  as 
anistant  engineer  in  the  office  of  the  city  engi- 
neer of  Spokane  in  1906,  and  as  resident  engi- 
neer with  Earnest  B.  Hussey,  consulting  engi- 
neer, of  Seattle,  Wash.,  from  1907  to  1909. 
In  1910,  as  chief  engineer  for  the  Craig  Moun- 
tain Lumber  Company,  of  Winchester,  Idaho, 
he  made  a  survey  for  an  irrigation  project 
and  designed  and  constructed  a  water  and  fire 
protection  system  for  the  town  of  Winchester. 
He  was  appointed  assistant  engineer  of  the 
Kittitas  Reclamation  District  in  1911  on  esti- 
mates, canal  location  and  land  classification, 
and,  in  1913,  chief  engineer  of  the  Cascade  dis- 
trict in  charge  of  the  design  and  construction 
of  improvements  to  the  Cascade  canal,  includ- 
ing the  relocation  and  reconstruction  of  about 
ten  miles  at  a  cost  of  about  $-360,000.  In  his 
new  capacity  he  will  have  charge  of  the  enlarg- 
ing of  the  plant  of  the  Coast  Culvert  &  Flume 
Company  to  practically  double  its  present 
edacity. 

Farley  Gannet  has  resigned  from  the  office 
of  engineer  of  the  Water  Supply  Commission 
of  Pennsylvania  to  engage  in  private  practice 
as  consulting  engineer,  specializing  on  cases 
before    the    State    departments    and    commis- 
sions,   including   the   Water   Supply    Commis- 
sion, the  Public   Service  Commission  and  the 
health  and   highway  departments.     His  office 
will  be  in  Harrisburg.     He  will  engage  in  a 
general    practice   as   well,   and    is   organizing 
a    force    for   this    purpose.      A   chemical    and 
bacteriological    laboratory    has    already    been 
established,    with    an    experienced    bacteriolo- 
gist in  charge,  to  handle  analyses  of  water, 
sewage  and   trade  wastes.     Mr.   Gannet  was 
graduated    from    Massachusetts    Institute    of 
Tadioology   in   1902   and  was  engaged   under 
James  H.  Fuertes,  of  New  York  City,  on  the 
surveys   and   design   of  a   3-mile   intercepting 
sewer  at  Harrisburg  and  as  inspector  of  con- 
struction of  twelve  pipe  sewers.     In   1904  he 
was  appointed  assistant  engineer  on  the  design 
of  a  mechanical  filtration  plant  for  the  same 
city,  under  the  immediate  direction  of  Charles 
G.  Hyde.     He  was  appointed  engineer  of  the 
State  Water  Supply  Commission  in  1905.     In 
the  eonrse  of  the  ten  years  that  he  has  occu- 
pied the  office   the   commission's   engineering 
force  has   been   increased   from   two   to   fifty 
men  and  the  reports  have  grown  from  paper 
eovcred  pamphlets  to  volumes  containing  800 
to    1000    pages.      The    Pennsylvania    stream- 
gaging  survey  and  methods  were  initiated  by 
Mr.  Gannet  in  1907  and  the  Sute  laws  for  the 
svpervision  of  streams  are  mostly  the  result 
of  the  work  of  his  office.    He  has  been  desirous 
of   entering   the   consulting   field    for    several 
years  but  was  restrained   from   resigning  by 
the  request  of  the  late  John  Birkinbine,  who 
was   the   chairman    of   the   commission.      Mr. 
Gannet  is  president  of  the  Engineers'  Society 
of  Pennsylvania. 


Obituary  Notes 

O.  W.  Jasper,  well  known  in  civil  engineer- 
ing circles  on  the  Pacific  Coast,  died  recently 
at  Sacramento,  Cal.,  aged  57  years.  He  was 
a  graduate  of  the  University  of  California, 
was  engaged  at  various  times  in  important 
railroad  engineering  projects,  having  been 
division  engineer  during  the  construction  of 
the  Western  Pacific  from  San  Francisco  to 
Fresno,  and  chief  engineer  for  the  Northern 
Electric  Railway  during  the  construction 
period. 

Frank  R.  Williamson,  for  the  past  six  years 
assistant  engineer  with  the  Chicago  Sanitary 
District,  died  in  Chicago,  July  11.  He  was 
born  in  1867  and  was  graduated  from  the  Uni- 
versity of  Illinois  in  1892.  His  first  service 
was  with  the  Pittsburgh  Bridge  Company  as 
draftsman  and  checker  in  the  Chicago  and 
Pittsburgh  offices.  In  1895  he  was  with  Ralph 
Modjeski,  assisting  in  the  design  of  the  draw 
span  of  the  Rock  Island  Bridge  across  the  Mis- 
sissippi River.  From  1897  to  1898  he  was 
with  the  Chicago  Drainage  District,  computing 
the  strains  for  eight  of  the  largest  draw  spans 
over  the  Drainage  Canal,  and  assisting  the 
bridge  engineer.  Then  for  two  years  he  did 
bridge  work  for  various  companies,  and  in 
1901  was  appointed  assistant  engineer  in 
charge  of  the  drafting  department  of  the 
Scherzer  Rolling  Lift  Bridge  Company.  His 
last  service  was  with  the  Sanitary  District. 


Control  of  Excavator  and  Loader 
Passes  to  New  Hands 

Exclusive  manufacturing  and  selling  rights 
of  the  Albrecht  excavator  and  loader  have  been 
acquired  by  the  T.  L.  Smith  Company  of  Mil- 
waukee, thus  marking  the  entrance  of  this 
prominent  concrete  mixer  company  into  the 
dirt-moving  field. 

The  inventor  of  the  machine,  John  H. 
Albrecht,  has  been  developing  the  machine  for 
over  five  years.  A  number  of  them  have  been 
sold  and  their  performance  has  been  such  as 
to  lead  the  T.  L.  Smith  Company  to  believe 
that  a  very  large  business  can  be  developed 
in  this  line.  As  has  been  described  in  this 
journal  (July  19,  1914,  Current  News  Sec- 
tion) the  Albrecht  excavator  and  loader  is  a 
combination  scraper,  excavator  and  wagon 
loader,  suitable  for  the  excavation  of  large 
foundations,  basements  and  drainage  ditches, 
for  backfilling,  loading  sand  and  gravel,  etc. 
It  will  dig  at  a  distance  of  100  ft.  from  the 
machine  and  at  any  desired  depth  for  ordinary 
excavation  at  the  rate  of  one  round  trip  per 
minute.  One  of  the  largest  fields  expected  for 
it  is  on  highway  excavation  work,  replacing 
the  usual  horse  scraper.  The  machine  carries 
a  12-hp.  gas  engine,  providing  power  to  dig 
and  load  20  cu.  yd.  per  hour. 


Civil  Service  Examinations 

United  States.— The  United  States  Civil 
Service  Commission  will  hold  an  examination 
for  ordnance  draftsmen,  entrance  salaries 
ranging  from  $3.28  to  $5.04  per  day,  Aug. 
4  and  5. 

Examinations  will  be  held  Aug.  17  and  18 
for  senior.  Grades  land  2,  and  junior  land 
appraisers  respectively,  in  connection  with  the 
Interstate  Commerce  Commission's  valuation 
work  on  common  carriers.  The  salaries  are 
to  be  from  $2,700  to  $3,600  a  year  for  Grade 

1,  and  from  $1,800  to  $2,400  a  year  for  Grade 

2,  senior  appraisers,  and  from  $900  to  $1,500 
a  year  for  junior  appraiser.  Applicants  for 
senior  appraiser.  Grade  1,  must  be  30  years 
or  over ;  for  Grade  2,  25  years  or  over,  and  for 
junior  appraiser,  21  years  or  over.  Applica- 
tion should  be  made  at  once  for  Form  1312, 
stating  the  title  of  the  examination  for  which 
the  form  is  desired,  to  the  U.  S.  Civil  Service 
Commission,  Washington,  D.  C,  or  the  secre- 
taries of  civil  service  boards  at  the  post- 
offices  of  the  principal  cities. 

Philadelphia. — The  Civil  Service  Commission 
announces   examinations   as   follows : 

August  6 — Tracer,  salary  $600-$900  a  year; 
applicant  must  be  18  years  or  over.  Rodman, 
salary  $800  a  year;  applicant  must  be  19 
years  or  over. 

August  9  and  12 — Draftsman,  surveys, 
salary  $1,200-$1,500  a  year;  applicant  must  be 
20  years  or  over. 

August  10  and  13 — Draftsman,  highways, 
salary  $1,200-$1,500  a  year;  applicant  must  be 
20  years  or  over. 

These  examinations  are  open  only  to  citi- 
zens of  the  United  States  and  residents  of 
Philadelphia.  Application  should  be  made  im- 
mediately to  the  Civil  Service  Commission, 
Room  875,  City  Hall. 

Examinations  Previously  Announced 

See  Eng. 

Date  Record 

July  31 — Assistant  Engineer,  water 
power,  storage  and  drain- 
age, New  York  State  Con- 
servation   Commission July  3 

Sept.  15 — Aid,  U.  S.  Coast  and  Geodetic 
Survey.  Draftsman  and 
junior  engineer,  U.  S.  Engi- 
neer  Department July  3 

Oct.  13— Aid,  U.  S.  Bureau  of  Stand- 
ards. Civil  Engineer  and 
Draftsman.  Draftsman, 
Navy  Department.  Engi- 
neer,  Indian   Service July  3 


Lugs  on  New  Expansion  Bolt  Prevent 
Twisting 

Lugs  to  prevent  it  from  turning  are  the 
feature  of  the  new  type  of  expansion  bolt 
which  the  Parker  Supply  Company,  527  West 
Twenty-fifth  Street,  New  York  City,  has  re- 
cently placed  on  the  market.  The  projections 
are  reversibly  directed,  as  shown  in  the  cross- 
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RIDGES  RESIST  DIRECT  LINE  STRESS 

section  in  the  accompanying  illustrations,  and 
effectively  prevent  both  right  and  left  hand 
movements.  The  circumferential  ridges  insure 
a  proper  resistance  to  stress  in  the  direct  line 
of  the  bolt. 

The  steel  spring  band  on  the  second  type 
of  bolt  manufactured  by  the  company  holds 
the  halves  together  and  is  claimed  as  a  note- 
worthy improvement.  The  spring  band,  on 
account  of  its  flexibility,  allows  the  shield  to 
expand  freely.  Both  types  of  bolt,  it  is  stated 
by  the  manufacturer,  are  made  of  malleable 
iron  of  the  finest  quality  to  insure  the  maxi- 
mum strength  of  casting. 


Asbestos  Brake  Block  Outlasts 
Several  Sets  of  Wood  Blocks 

An  asbestos-metallic  brake  block  that 
showed  only  0.04  in.  wear  after  five  months 
of  service  on  a  heavy  duty  coal  hoist  on  which 
wood  blocks  lasted  only  a  few  days,  has  been 
put  on  the  market  by  the  H.  W.  Johns-Man- 
ville  Company,  Madison  Avenue  and  Forty- 
first  Street,  New  York  City.  It  is  a  hard, 
tough,  homogeneous  material,  dark  gray  in 
color  and  fibrous  in  structure,  that  is  claimed 
to  have  a  gripping  power  such  as  to  afford 
perfect  braking  control  and  to  produce  but 
a  very  slight  wear  on  the  brake  facings.  It 
is  asserted  to  be  absolutely  uninflammable,  to 
be  free  from  deterioration  due  to  frictional 
heat  and  to  be  unaffected  by  oil,  water  or 
climatic  conditions.  Its  record  during  the  past 
months  in  service  indicate  that  it  will  outlast 
six  to  ten  sets  of  wood  blocks. 
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An  Obsolete  Unit 

DESPITE  the  fact  that  the  barrel  as  a 
container  for  cement  has  disappeared, 
except  for  export  trade,  we  still  continue  to 
use  the  unit,  "the  barrel,"  in  ordinary  con- 
versation and  in  purchasing  this  material. 
The  use  of  cement,  however,  is  based  on  the 
sack,  or  upon  a  weight  which  is  translated 
into  a  sack  equivalent,  while  all  shipments 
from  mills  are  in  cloth  or  paper  instead  of 
wood.  There  is  no  excuse  for  retaining  the 
old  designation,  except  custom  and,  pos- 
sibly, some  little  difficulty  in  interpreting 
statistics  rapidly  growing  musty  with  age. 
Is  it  not  time  that  the  barrel  unit  be  dis- 
carded and  all  purchases,  as  well  as  the 
use,  be  based  upon  the  sack?  It  may  be 
contended  that,  all  accidentals  aside,  the 
logical  unit  would  be  one  of  weight.  That  is 
true,  but  since  concrete  materials  are  now 
mixed  by  volume,  and  will  probably  con- 
tinue to  be  mixed  in  this  manner  for  a  long 
time,  it  is  convenient  to  have  a  volume  unit. 
Logically,  cement  should  be  bought  by  the 
pound  or  the  ton,  but  convenience  is  served 
by  some  volume  measure  of  convenient 
size.  For  present  purposes  the  sack  now 
used  gives  satisfaction,  and  it  might  well 
become  the  accepted  and  only  unit,  keeping 
for  it  always  a  definite  and  accepted  equiva- 
lent weight. 

The  Eastland  Horror 

ONE  CANNOT  escape  the  conviction  that 
some  time,  in  fact,  more  than  once,  in 
the  Eastland's  cranky  history,  engineers — 
naval  architects  is  their  general  designa- 
tion— were  at  fault  or  their  advice  was  dis- 
regarded. As  a  consequence,  the  craft 
which  as  many  as  eleven  years  ago  occu- 
pied columns  in  the  Chicago  newspapers, 
because  of  its  crazy  behavior,  carried  to 
death  twelve  or  fifteen  hundred  people  right 
within  arm's  reach  of  assistance.  The 
world  was  shocked  at  the  sinking  of  the 
Titanic,  with  its  terrible  toll  of  lives. 
There  was  some  criticism  of  the  action  of 
the  captain  in  running  at  high  speed 
through  a  region  known  to  be  harboring 
icebergs,  yet  the  ship  itself  had  never  been 
the  object  of  suspicion  nor  was  there  any 
way  in  which  public  authority  or  engineer- 
ing skill  might  have  foreseen  the  disaster. 
In  the  case  of  the  Eastland,  however,  it  is 
unescapable  that  there  was  ample  warning 
as  to  the  unseaworthiness  of  the  vessel. 
If  it  was  not  fully  examined  by  competent 
naval  authorities,  those  responsible  for  the 
failure  to  have  the  examination  made 
should  be  punished.  If  the  examination  was 
made  and  the  vessel  was  reported  unsea- 
worthy,  then  those  entrusted  with  the  en- 
forcement of  the  law  deserve  to  go  behind 
prison  bars.     The  third  alternative  is  that 


the  engineers,  or  naval  architects,  making 
the  examination  erred— a  possibility  but 
not  a  probability,  especially  in  view  of  such 
statements  as  have  already  been  made  re- 
garding the  limited  passenger-carrying  re- 
quirements imposed  some  years  ago  upon 
the  vessel.  The  point  of  special  interest  to 
engineers,  however,  is  that  upon  them,  in 
the  last  analysis,  rests  the  safety  of  people 
traveling  whether  by  water  or  rail.  If 
their  judgments  are  competently  rendered, 
and  the  laws  strictly  enforced  in  accord- 
ance thereto,  disasters  of  the  Eastland  type 
cannot  be  repeated. 

Elevated  Railway  Humps 

A  DIFFICULT  problem  confronting  the 
engineers  of  the  Interborough  Rapid 
Transit  Company  in  the  third  tracking  of 
the  existing  elevated  railways  in  New  York 
City,  now  approaching  completion  under  the 
so-called  Dual-System  contracts,  has  been 
met  by  a  very  simple  and  effective  solution. 
The  article  on  page  138  of  this  issue  de- 
scribes the  "hump"  construction  adopted  at 
the  express  stations  to  provide  access  to  the 
new  center  express  track.  The  widening  of 
the  structure  would  have  been  very  expen- 
sive, and  the  solution  offered  is  not  only 
practicable  and  economical  in  construction, 
utilizing  existing  center-track  stringers, 
but  should  prove  economical  in  operation. 
A  very  large  percentage  of  the  motive  power 
is  ordinarily  lost  in  accelerating  on  leaving 
stations,  while  braking  is  an  expensive 
operation.  Deceleration  will  now  be  aided 
by  the  ascent  of  the  hump,  while  less  power 
will  be  needed  in  leaving  stations,  due  to 
the  down  grade.  Costs  of  operation  on 
these  center  tracks  will  allow  interesting 
comparisons  to  be  made  with  the  operation 
of  lines  having  stations  on  level  stretches. 
If  the  figures  are  as  favorable  as  they  are 
expected  to  be,  they  may  indicate  future 
possible  economies  not  only  on  intraurban 
elevated,  but  also  on  electrified  suburban 
lines. 

Saving  Through  Expensive  Tools 

THE  AMOUNT  and  kind  of  plant  most 
economical  for  the  road  contractor  has 
been  receiving  increased  attention  this  year, 
because  the  slackness  in  other  lines  has 
brought  many  new  competitors  into  this 
field.  Some  years  ago  while  the  paving  con- 
tractor was  buying  concrete  mixers  and 
asphalt  road  machinery,  the  road  con- 
tractor was  still  operating  with  a  scraper 
outfit  and  the  old  blade  grader.  An  at- 
tempt to  use  an  expensive  tool  like  a  steam 
shovel  on  a  road  or  pavement  contract 
would  have  been  looked  upon  as  the  height 
of  folly.  At  that  time,  old  pavements  that 
had  to  be  removed  were  torn  up  by  hand 


methods,  and  practically  all  traiuportation 
of  spoil  and  surfacing  materials  wma  by 
team.  Recently  the  use  of  tractors  to  pull 
improved  types  of  scrapers  and  elevating 
graders,  the  use  of  automobile  trucks,  trac- 
tion trains  and  industrial  railways  to  trans- 
port road  materials,  and  the  development  of 
a  type  of  steam  shovel  that  is  able  to  dig 
shallow  cuts  and  old  pavements  with  great 
economy,  have  revolutionized  the  buaineu 
of  the  road  and  paving  contractor.  TheM 
new  tools  are  described,  the  conditions  un- 
der which  each  may  be  employed  are  given, 
and  the  money-saving  and  revolutionary 
methods  of  road  building  brought  about  by 
their  use  are  outlined  in  the  article  on  page 
126  of  this  issue.  In  no  contracting  field 
at  present  are  a  greater  number  of  changes 
in  construction  methods  being  made  than 
in  road  and  paving  work,  and  the  con- 
tractor who  would  progress  must  use  every 
means  to  keep  abreast  of  developments. 

Eliminating  Labor 

CONSTRUCTION  problems  involved  in 
the  building  of  concrete  roads  and  the 
laying  of  bases  for  other  types  of  pave- 
ment have  been  given  unusual  consideration 
within  the  last  few  years.  Rightfully  so, 
too,  because  of  the  volume  of  this  work  and 
the  high  expense  of  repeated  rehandling  of 
the  materials.  Loading  devices  and  dis- 
charging arrangements  especially  adapted 
for  paving  work  were  among  the  first  of 
the  big  steps  forward,  and,  simultaneously, 
contractors  experimented  with  various 
methods  of  transporting  materials  from 
cars,  pits  and  quarries  to  the  roadside. 
What  economies  have  been  effected  are 
pretty  well  known  to  the  readers  of  this 
journal,  through  the  numerous  articles  on 
highway  construction.  In  this  issue  there 
is  an  account  of  a  concrete  road  job  in 
which  the  materials  were  mechanically  han- 
dled from  the  pit  to  the  road.  Except  in 
one  particular,  there  are  no  special  de- 
partures in  the  equipment  used.  The  con- 
tractor has  merely  assembled  wisely  ideas 
quite  common  in  construction  work.  Their 
combination  has  resulted  in  reducing  labor 
costs  very  materiallj'.  The  novel  departure 
consists  in  using  a  side-loading  instead  of 
an  end-loading  mixer,  but  this  comparative- 
ly slight  change  has  solved  what  has  alwasra 
appeared  to  this  journal  to  be  a  wasteful 
procedure,  namely  the  depositing  of  sand 
and  large  aggregate  on  the  subgrade  and  its 
necessary  rehandling  to  the  loader  of  the 
mixer.  Without  a  doubt  the  combined  in- 
genuity of  contractors  and  manufacturers 
of  road-building  equipment  will  result  in 
still  other  advances  in  the  near  future.  In 
this  connection,  and  by  way  of  closing,  it  is 
not  out  of  place  to  point  out  how  largely 
the  manufacturers  of  equipment  have  con- 
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tribated  to  the  cheapening  of  all  classes  of 
road  construction.  The  engineer  may  well 
plume  himself  upon  improvements  in  de- 
sign, but  these  alone  would  have  left  the 
|n«0eiit  road-building  era  far  in  the  future. 
It  is  the  cheapening  and  betterment  of 
equipment  and  the  invention  of  new  de- 
rices,  requiring  the  investment  of  hundreds 
of  thousands  of  dollars  by  way  of  e.xperi- 
ment  for  their  development,  which  are  re- 
sponsible for  the  cheapening  of  our  high- 
way work.  The  manufacturers,  no  less  than 
the  engineers,  have  played  an  important 
part  in  highway  progress. 


Psydiok)gy  of  the  Chalk  Line 

QUITE  a  number  of  cities  at  present  are 
trying  to  enforce  traffic  regulations 
which  require  pedestrians  to  cross  streets 
only  at  intersections,  and  a  number  of  them 
have  adopted  an  ocular  persuasive  measure, 
consisting  in  the  painting  of  lines  across 
the  streets  at  intersections,  designating  the 
boundaries  within  which  crossing  is  per- 
mitted. At  first  sight  it  would  appear  that 
this  simple  expedient  would  be  of  little 
value.  Brief  observation,  however,  in  one 
of  the  cities  where  the  scheme  has  been 
tried  indicates  that  the  painted  marks  do 
have  an  influence  upon  the  pedestrian 
traffic.  Probably  this  is  due  to  the  fact 
that  violation  of  the  traffic  ordinance — by 
crossing  the  street  in  the  middle  of  a  block 
— ^is  due  in  most  cases  to  thoughtlessness. 
Consequently,  if  at  every  intersection  the 
pedestrian  is  reminded  by  the  white — or 
in  some  cases  red — marks  that  these  safety 
spots  are  provided  for  his  protection  and  in 
accordance  with  the  law,  he  is  apt  to  cross 
to  the  other  side  when  this  thought  comes 
to  mind  instead  of  waiting  until  he  is  in 
the  middle  of  the  next  block.  Even  with 
those  who  cross  indiscriminately  because 
they  are  indifferent  to  the  law,  the  constant 
recurrence  every  300  ft.  or  so  of  reminders 
that  they  are  violating  the  law  must  in 
time  have  a  restrictive  influence.  Eventu- 
ally the  use  of  these  markings  may  be 
unnecessary,  after  crossing  only  at  inter- 
sections becomes  a  habit  with  those  who 
frequent  business  sections,  but  certainly  as 
an  educative  means  their  use  at  intervals 
is  well  worth  while. 


Straight  Talk  for  the  Contractor 

THE  SECOND  volume  of  a  work  by  D. 
J.  Hauer,  on  the  economics  of  contract- 
ing, just  issued,  meets  squarely  and  an- 
swers in  the  plainest  and  broadest  manner 
the  questions  of  handling  and  training  men, 
planning  construction  work,  financing  a 
contracting  business,  and  conducting  it  so 
as  to  avoid  a  needless  legal  and  financial 
entanglement,  and  to  gain  the  confidence 
of  the  public.  These  are  matters  on  which 
the  individual  contracting  business  must 
stand  or  fall.  It  is  along  these  lines  that 
contracting  is  being  led  by  its  broadest  men 
to  a  much  higher  plane  of  efficiency  and 
usefulness  than  it  has  ever  occupied.  The 
basic  principles  laid  down  in  this  book  are 
such  as  the  Engineering  Record  has  stood 
for  and  consistently  attempted  to  hammer 


home.  The  contents  of  this  work  should  be 
brought  to  the  attention  of  every  contractor 
in  the  country.  Some  additional  notes  on 
it  will  be  found  in  the  literature  section  of 
this  issue. 

Disorderly  camps,  and  the  practice  of 
robbing  men  through  poor  food,  exorbitant 
commissary  prices,  and  short  time,  are 
going  out  of  fashion.  Almost  everyone 
recognizes  that  these  practices  hurt  the 
contractor  seriously.  Much  remains  to  be 
done,  however,  in  housing  and  caring  for 
men  out  of  working  hours,  both  in  the  city 
and  in  the  "sticks,"  so  that  their  bodily  and 
mental  health  will  be  increased.  These  fac- 
tors are  vitally  reflected  in  the  attitude  of 
the  men  toward  their  work,  which  has 
everything  to  do  with  their  efficiency  and 
cash  value  to  the  contractor. 

Allied  with  these  questions  is  the  liquor 
and  saloon  problem,  which  every  contractor 
has  to  face.  There  is  no  doubt  that  this 
evil  has  dragged  down  the  efficiency  of  a 
high  percentage  of  the  class  on  which  the 
contractor  must  depend  for  his  supply  of 
mechanics  and  laborers. 

Training  men  and  playing  fair  with  them 
when  they  have  proved  their  worth  are 
questions  which  are  newer  to  contractors. 
They  are  of  special  importance  at  present 
when  the  organization  that  is  trained  and 
loyal  from  laborer  to  chief  executive  is 
taking  the  business  and  making  the  records 
and  the  profits.  One  Eastern  contracting 
firm  which  considers  itself  up-to-date  and 
attempts  to  train  its  own  men  has  lost  sev- 
eral of  its  most  brilliant  pupils  through  a 
parsimonious  policy.  Certain  heads  of  this 
firm  have  each  their  own  clique,  and  have 
taken  every  opportunity  to  browbeat  sev- 
eral promising  superintendents  not  of  their 
personal  following  and  to  lay  these  men  off 
at  the  ends  of  jobs,  or  refuse  to  pay  them 
properly  for  their  services.  The  company, 
of  course,  lost  these  men  just  as  they  were 
becoming  of  real  value,  and  turned  over  to 
their  competitors  a  lot  of  first-class  con- 
struction brains  trained  at  their  expense. 
Open  and  honest  dealing  with  a  con- 
tractor's customers,  sub-contractors  and 
creditors,  which  is  backed  by  sound  legal 
and  business  advice,  is  more  widely  ap- 
preciated. Fortunately  the  man  who  makes 
his  living  by  defrauding  owners  and  cred- 
itors is  becoming  scarcer.  The  man  who 
gets  into  financial  and  legal  troubles  un- 
necessarily by  failing  to  handle  his  cred- 
itors and  his  income  properly,  or  by  failing 
to  consult  such  legal  and  expert  advisors 
as  are  able  to  prevent  his  being  imposed 
upon,  is  still  with  us.  Such  men  must  be 
educated,  or  their  forced  exit  from  the 
field  will  injure  others  beside  themselves. 

The  relation  of  the  contractor  to  the  pub- 
lic is  another  important  question  well  dealt 
with  in  this  book.  Proper  publicity  meth- 
ods cannot  but  improve  the  standing  of  the 
business  and  increase  public  confidence  in 
contractors. 

Mr.  Hauer  hits  straight  from  the  shoul- 
der and  says  many  things  that  contractors 
may  not  like  to  hear.  It  is  good  for  them, 
however,  to  hear  them,  for  a  time  is  com- 
ing when  only  those  who  know  the  prin- 
ciples he  advocates  and  apply  them  will  be 
able  to  succeed. 


Following  Materials  Into  the  Field 

IT  IS  patent  that  the  ultimate  test  of 
any  machine  or  material  is  the  service 
that  it  renders  when  applied  to  the  work 
for  which  it  was  designed.  And  yet,  de- 
spite the  fact  that  no  one  will  deny  the 
truth  of  the  statement,  manufacturers  can 
be  found  in  many  lines  who  apply  the  acid 
test  of  field  service  to  their  product  only 
when,  through  serious  failure,  they  must 
replace  the  machine  or  supply  a  substitute 
for  the  product  that  has  failed.  Their  in- 
terest, so  to  speak,  is  a  trailing  rather  than 
a  leading  one.  Instead  of  making  a  thor- 
ough analysis  of  the  conditions  under  which 
their  product  will  be  used  and  insuring  by 
careful  study  that  it  will  be  adequate  for 
its  purposes,  they  proceed  on  fragmentary 
data,  trusting  that  they  will  guess  right  and 
that  such  failures  as  will  occur  will  not  be 
serious  enough  to  cause  them  great  finan- 
cial loss.  Of  course,  it  is  not  always  pos- 
sible to  see  all  of  the  conditions  that  will 
apply  when  a  certain  device  is  in  service, 
and  some  measure  of  adjustment  and  modi- 
fication must  be  expected  even  after  the 
most  painstaking  design.  Nevertheless,  the 
changes  and  alterations  in  most  American 
machines  after  they  have  first  been  placed 
on  the  market  far  exceed  those  that  would 
be  necessary  were  adequate  consideration 
given  in  the  first  place  to  the  conditions 
under  which  the  product  would  be  used. 

Another  weakness  of  many  manufactur- 
ers is  that  they  take  volume  of  production 
and  sales  as  their  standard  and  not  "serv- 
ice" to  their  customers.  They  will  not 
hesitate  to  sell  a  material  even  if  it  is  not 
adapted  to  the  use  in  question.  This  prac- 
tice in  the  selling  of  pavement  materials 
has  been  criticised  in  this  journal  in  the 
past.  Progressive  manufacturers  have  long 
since  adopted  the  policy  of  refusing  to  sell 
their  products  for  purposes  for  which  they  . 
are  not  adapted. 

This  journal  has  noted  with  satisfaction 
the  extent  to  which  manufacturers  selling 
equipment  and  materials  to  engineers  and 
contractors  have  grasped  these  new  theories 
of  business  getting.  There  is  still  tre- 
mendous room  for  improvement,  but  that 
should  not  lessen  appreciation  of  the  prog- 
ress that  has  been  made.  Readers  of  the 
Engineering  Record  will  recall  the  extensive 
inspection  work  being  done  by  the  cement 
manufacturers,  individually  and  through 
the  American  Association  of  Portland 
Cement  Manufacturers,  on  concrete  road 
work.  They  feel  that  the  best  assurance  of 
future  prosperity  in  their  industry  is  the 
intelligent  education  of  cement  users  in  the 
use  of  their  product.  A  poor  concrete  high- 
way, for  example,  deters  others  from  using 
concrete  in  road  work,  and,  in  general,  any' 
misuse  of  cement  reacts  against  it,  even 
though  the  fault  is  due  not  to  the  material 
but  to  the  builder  or  user.  In  the  brick 
pavement  line,  the  Dunn  Wire-Cut-Lug 
Brick  Company  has  proceeded  on  the  same 
principle  and  maintains  an  engineering 
staff,  whose  duty  it  is  to  see  that  the  blocks 
produced  by  their  licensees  are  correctly 
used.  Now  comes  the  announcement  that 
this  company  has  employed  a  ceramic  engi- 
neer, whose  business  it  will  be  to  confer 
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with  the  plants  making  wire-cut-lug  brick, 
to  learn  their  difficulties  and  help  them 
solve  their  problems. 

This  spirit  needs  to  be  injected  in  every 
commercial  line  contributing  to  the  con- 
struction of  engineering  work.  It  means  a 
large  gain  to  the  public,  and  at  the  same 
time  is  the  best  policy,  in  the  long  run,  for 
the  manufacturer.  He  gains  nothing  by 
selling  an  inferior  product  or  a  good  prod- 
uct for  an  improper  use.  In  fact,  such  a 
sale  inevitably  sets  him  back  and  gives  him 
a  handicap  not  easy  to  overcome. 


The  Stability  of  Public  Utility 
Investments 

RECENT  advances  in  industrial  securi- 
ties closely  identified  with  the  filling  of 
war-material  orders  have  caused  holders  of 
public-utility  stocks  in  some  instances  to 
question  the  future  of  their  investments. 
The  decrease  in  the  market  price  of  the  lat- 
ter, which  has  been  sympathetic  with 
world-wide  conditions,  has  led  to  the  in- 
quiry whether  the  holder  should  sell  at  a 
loss  in  the  belief  that  present  conditions 
are  likely  to  continue  or  should  retain  his 
shares  in  the  faith  that  brighter  days  will 
come.  The  Boston  Transcript  has  ren- 
dered a  service  in  a  recent  discussion  of 
this  matter,  and  rightly  concludes  that  the 
holders  of  public-utility  securities  have  no 
real  cause  for  apprehension,  in  view  of  the 
inherent  soundness  of  the  properties  en- 
gaged in  supplying  gas,  electric  and  trans- 
portation service  in  this  country. 

The  war  in  Europe  came  as  a  climax  to 
a  period  of  generally  unsatisfactory  busi- 
ness conditions,  and  naturally  aggravated 
them  in  an  unprecedented  manner.  Securi- 
ties of  street  railway,  gas,  electric  light, 
power  and  railroad  companies  all  were  af- 
fected to  a  greater  or  less  extent.  Grad- 
ually the  stimulation  of  industries  engaged 
in  the  manufacture  of  supplies  for  belliger- 
ent nations  began  to  create  a  special  de- 
mand for  industrials  of  that  nature.  The 
speculation  encouraged  by  a  bull  market 
distracted  the  attention  of  many  investors 
from  securities  which  had  been  considered 
fundamentally  sound  and  not  subject  to 
wide  fluctuation. 

Earning  power  is  the  final  test  of  a  prop- 
erty, and  so  far  as  electric  light,  power  and 
gas  companies  are  concerned,  they  are  un- 
questionably holding  their  own  and  in  some 
cases  are  doing  better  than  a  year  ago. 
The  advent  of  the  jitney  bus  has  injected 
an  element  of  uncertainty  into  the  street- 
railway  industry,  but  in  view  of  the  eco- 
nomic difficulty  of  rendering  local  automo- 
bile service  at  existing  rates  and  the  cer- 
tainty of  a  greater  measure  of  regulation, 
the  street  railway  will  remain  an  indispen- 
sable factor  in  local  transportation,  and  it 
is  inconceivable  that  public  support  in  the 
long  run  should  not  be  accorded  it.  The 
tendency  in  railway  and  other  utilities  is 
undoubtedly  toward  rates  permitting  a  rea- 
sonable return  upon  the  invested  capital, 
and  there  is  as  yet  no  clear  evidence,  de- 
spite the  Alaskan  railway  venture,  that  the 
American  people  prefer  government  owner- 
ship   in    any    form    to   private   ownership 


under  governmental  regulation.  Public 
utilities  have  by  no  means  reached  the 
height  of  their  usefulness,  and,  with  the 
advent  of  improved  business  conditions,  in- 
creased efficiency  in  serving  the  public  and 
a  broader  expansion  of  service  will  create 
a  better  popular  understanding  of  the  in- 
herent strength  of  well-managed  public 
utility  and  railroad  companies. 


The  Changed  Reclamation  Service 

SLOWLY,  but  none  the  less  surely,  the 
U.  S.  Reclamation  Service  has  been  pass- 
ing through  most  momentous  changes.  It 
will  be  remembered  that  at  the  very  begin- 
ning of  the  present  Federal  administration 
it  was  intimated  that  politicians  would 
"get"  those  who  had  headed  the  service  for 
so  many  years.  It  is  commonly  believed 
that  the  opposition  to  Mr.  Newell  and  Mr. 
Hill  came  with  such  force  that,  for  the 
moment  at  least,  the  new  Secretary  of  the 
Interior,  Mr.  Lane,  was  almost  swept  from 
his  feet  and  much  in  doubt  as  to  what 
move  should  be  made.  In  this  difficult  situ- 
ation he  did  the  best  thing  possible — called 
a  conference  in  Washington,  at  which  the 
objectors  were  allowed  to  state  their  case. 
In  order  to  estimate  the  strength  of  what 
might  be  termed  the  prosecution,  the  Engi- 
neering Record  had  a  representative  at  the 
hearing,  and  his  report  was  summarized  in 
this  journal  at  the  time,  showing  clearly 
that  the  disgruntled  water  users  failed  to 
make  a  case.  It  then  appeared  for  a  time 
that  there  would  be  comparatively  little 
change  in  the  organization,  but  not  long 
thereafter  the  commission  management 
was  substituted  for  that  of  the  director. 
For  a  time  this  appeared  to  be  just  a  per- 
functory arrangement,  and  matters  seemed 
to  be  handled  much  as  in  the  past,  with 
only  the  inevitable  delay  at  Washington  due 
to  commission  control. 

But  there  were  other  movements  under 
way,  and  one  by  one  important  men  began 
to  resign,  because  of  interference  in  their 
work  or  other  conditions  which  made  their 
tenure  of  office  distasteful  and  unpleasant. 
Finally  Mr.  Newell's  resignation  was  ac- 
cepted. 

But  influences  were  also  at  work  from  an- 
other direction,  and,  as  readers  of  this 
journal  well  know,  the  Reclamation  Service, 
heretofore  independent  of  Congress  as  to 
the  disposition  of  alloted  funds,  was  put  in 
the  pork-barrel  class,  and  now,  with  rivers 
and  harbors  and  public  buildings,  will  be  a 
bone  of  contention  for  hungry  and— why 
not  tell  the  truth— "unscrupulous"  congress- 
men, for  it  is  unscrupulous,  in  the  opinion 
of  this  journal,  to  get  hundred-thousand- 
dollar  post-offices  for  ten-thousand-dollar 
cities  and  to  improve  rivers  and  harbors 
out  of  all  proportion  to  their  relative  im- 
portance. 

Finally,  as  a  last  straw,  has  come  the 
opening  of  the  Denver  office,  and  the  con- 
centration there  of  supervision  of  projects 
heretofore  closely  controlled  in  six  districts. 
The  result  of  the  last  change  has  been  the 
virtual  loss  to  the  Government  of  veterans 
whose  knowledge  and  initiative  was  in- 
valuable to  the  Government,  who  every  year 
saved  their  salaries  many  times  over  and 


whose  places  cannot  be  effectively  fliled 
without  long  and  costly  apprenticeship. 
Although  not  all  of  these  engineers  hav« 
been  actually  dismissed  from  the  service, 
the  reduction  in  rank  which  they  have  suf- 
fered means  the  same  thing  in  many  In- 
stances. It  is  apparent  that  the  old  esprit 
de  corps  of  the  organization  has  been  killed, 
and  naturally  these  engineers  will  And  no 
interest  in  their  lessened  responsibilitiea 
and  will  leave  the  service  when  they  can  do 
so  conveniently. 

The  final  step  in  the  reorganization  has 
been  made  under  the  guise  of  economy, 
but  it  is  difficult  to  see  where  this  move 
will  mean  economy  in  the  long  run.  Its 
first  and  most  serious  defect  is  the  elimina- 
tion of  a  few  comparatively  high-salaried 
officials,  but  it  is  impossible  to  conceive  of 
a  great  manufacturing  company  or  any 
large  private  interest  adopting  a  policy  of 
reducing  expenses  by  discharging  its  de- 
partment heads.  Their  salaries  in  the 
aggregate  are  but  a  fraction  of  what  must 
be  saved  annually  to  show  any  material  re- 
duction in  manufacturing  costs,  and,  on 
the  other  hand,  without  their  services  the 
quality  of  product  drops  rapidly,  efficiency 
is  lowered,  the  rate  of  production  decreases, 
and  the  management  is  lucky,  indeed,  if  at 
the  first  serious  difficulty  the  wheels  do  not 
stop  altogether. 

The  Engineering  Record  does  not  im- 
pugn the  motives  of  the  present  Secretary 
of  the  Interior.  It  believes  he  has  been 
mistaken  in  his  judgment,  but  it  hopes 
that  the  reorganization  he  has  brought 
about  will  not  turn  out  to  be  disorganiza- 
tion. Without  a  doubt  he  has  felt  it  oblig- 
atory upon  him  to  make  changes — changes 
which  he  believes  will  result  in  greater 
efficiency.  Though  this  journal,  in  princi- 
ple, favors  individual  rather  than  commis- 
sion control,  both  the  changes  in  Washing- 
ton and  the  establishment  of  the  Denver 
office  are  not  necessarily  foredoomed  to 
failure.  The  changes  are,  however,  dis- 
quieting to  those  who  have  followed  with 
care  the  effective  work  of  the  service  dur- 
ing the  first  ten  years  of  its  existence.  Too 
much  has  now  been  conceded  to  the  dis- 
gruntled elements  in  the  West,  to  those 
who  would  like  to  get  something  for  noth- 
ing from  the  Government.  The  country 
will  await  with  anxiety  proof  that  the 
service  has  not  been  disrupted. 

For  the  Congressional  blundering,  one 
cannot  entertain  even  hopes.  The  throwing 
of  the  service  into  the  pork  barrel  will  make 
it  a  political  football,  while  the  lengthen- 
ing of  time  for  payment  of  water  rights 
was  a  concession  to  the  elements  that  are 
never  likely  to  make  a  success  of  irrigation 
farming.  The  work  of  the  service  has 
been  made  infinitely  harder  by  this  Con- 
'  gressional  mismanagement. 

Taken  as  a  whole,  therefore,  this  journal 
cannot  escape  the  conclusion  that  the  ad- 
ministration has  blundered  badly  with  ref- 
erence to  the  Reclamation  Service.  It  hopes 
for  the  best  from  those  changes  which  can 
be  justified  by  skillful  administration  and 
organization  building.  It  despairs  of  any 
relief  from  the  absurd  conditions  imposed 
by  Congress,  abetted,  at  least,  by  the  ex- 
ecutive branch  of  the  Government. 
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Operation  Analysis  of  New  Machines  Which  Cheapen  the 

Moving  of  Earth  on  Road  Work 

Light   Steam   Shovel    Proving   Efficient   in   Cuts   of   Moderate   Depth,    and   in 
Removing  Old  Paving  and  Surfacing — Cost  of  Operating  Dirt-Handling  Machines 

By  A.  B.    McDANIEL 
Assistant  Professor  of  Civil  Engineering,  University  of  Illinois 


IN  HIGHWAY  CONSTRUCTION  it  is 
oece8sar>'  that  the  proper  methods  and 
iiuichiner>-  be  used  to  secure  economical  and 
efficient  results.  The  light,  portable  and 
adaptable  types  of  excavators  are  the  best 
suited  for  the  varying  conditions  and  light 
work  of  road  and  street  construction. 
Each  machine  has  its  own  peculiar  sphere 
of  usefulness  and  its  most  economical 
method  of  operation.  A  quarter  of  a  cen- 
tury of  experience  has  shown,  especially 
in  the  Middle  West,  the  value  of  blade  and 
elevating  graders  in  road  grading  and  shal- 
low excavation.  Recent  experience  has  de- 
veloped a  large-capacity  wheel  scraper, 
which  is  verj-  efficient  for  hauls  greater 
than  300  ft.  A  specialized  form  of  the 
steam  shovel  has  recently  proved  its  use- 
fulness in  shallow  cuts,  and  especially  in 
the  excavation  of  hard  materials. 

Four-Wheel  Scrapee 

A  four-wheel  scraper,  made  in  two  sizes, 
Vj  and  1-yd.  capacities,  is  proving  to  be 
ver>*  efficient  in  road  and  street  excava- 
tion. The  machine  consists  of  a  pan  which 
is  hung  by  chains  from  a  steel  frame  sup- 
ported on  two  trucks.  The  front  wheels 
are  underhung  to  permit  of  short  turns. 
The  pan,  the  front  edge  of  which  just 
touches  the  ground  in  the  loading  position, 
is  operated  with  four  levers  by  the  driver, 
who  is  seated  at  the  rear  of  the  machine. 
A  snatch  team  or  traction  engine  is  used 
in  loading.  The  pan,  when  filled,  is  auto- 
matically elevated  by  a  sprocket  chain 
while  the  machine  is  in  motion.  The  load 
is  dumped  through  a  gate  in  the  rear  of 
the  pan. 

This  machine,  known  as  the  Maney  four- 
wheel  scraper,  has  only  recently  been  used 
in  road  construction.  It  has,  in  several 
CMW,  with  the  soil  conditions  varying  from 
a  dry  sand  to  a  hard,  dense  clay,  proved  its 
adaptability  and  efficiency  in  this  kind  of 
excavation.  The  writer  has  made  a  study 
of  the  use  of  this  machine  in  the  excava- 
tion of  the  subgrade  for  street  pavements 

Taslb  l^-Coar  or  Excavatiom  with  Fy>UR-WRBn. 


Labor 

I  flTMnen.  at  ft |«.00 

1  caMcnun 2.00 

7  t«una  and  driYcra,  at  $5 35.00 

Total  OOM  of  labor  per  10-hr.  day )43.00 

Coat  of  labor  per  cubic  yard  excavated, 

t4</S00     t0.053 

Loading  AuxOiary 
I  tracUoa  anctiM  and  operator 116.00 

Coat  per  cabtc  yard  excavated,  116/800. .  $0,020 
Oen«rtU  ana  Overhead  ETpeneei 

gupei  »lalon  and  (eneral  expenaea }3.00 

Intweat    on    inreatment     (7    per    cent    of 

ll.KOO)    0.62 

Depreciation,  baaed  on  S-yr.  life 0.88 

Bepalra,  eatlmated    1.00 

Total  seneral  and  overhead  expenaea t&.50 

Coat  per  cubic  yard  excavated.  15.50/800     t0.007 
Total  coat  of  work  per  day $64.50 

'  Total  amount  of  excavation,  cubic  yarda.    800 
.   Coat  of  wOTk  i>er  cubic  yard  excavated. 

I*4.t0/I00    10.08 


in  cities  in  central  Illinois.  The  soil  con- 
ditions were  generally  favorable — loam  and 
clay,  with  occasional  sand  and  fills  of  ash 
and  cinders.  The  width  of  cut  averaged 
20  ft.  and  the  depth  of  cut  from  nothing 
to  18  in.,  with  an  average  of  12  in.  The 
average  length  of  haul  was  about  300  ft. 
and  on  nearly  level  ground.  Each  scraper 
was  hauled  by  a  two-horse  team  and  loaded 
by  a  traction  engine.  Table  1  is  an  esti- 
mate of  the  average  cost  of  excavation, 
based  on  the  use  of  seven  scrapers  and  one 
traction  engine  for  a  ten-hour  day. 

The  four-wheel  scraper  is  from  50  to 
100  per  cent  more  efficient  than  the  two- 
wheel  scraper  for  hauls  of  300  ft.  and  over, 
and  the  efficiency   increases  with  the   in- 


ditch  excavation  on  reclamation  work,  has 
been  found  to  work  advantageously  under 
adverse  conditions  of  road  construction. 
This  type  of  grader  has  pivoted  axles  so 
that  the  wheels  can  always  be  kept  in  a  ver- 
tical position.  Thus  the  weight  of  the 
machine  is  utilized  to  counteract  the  side 
pressure  of  the  earth  on  the  moldboard  and 
prevent  side  draft.  Where  a  large  amount 
of  road  construction  is  included  in  one  job 
it  is  economical  to  use  a  traction  engine  for 
hauling  the  grader.  Two  graders  may  be 
hauled  by  one  engine  and  thus  serve  to 
move  the  earth  from  the  ditch  to  the  center 
of  the  road  at  one  trip. 

In  a  case  of  road  construction  in  Van 
Buren    County,    Iowa,    the   tractor   was   a 


THE  elevating  GRADER,  DRAWN  BY  TRACTOR,  IS  EFFECTIVE  ON  WIDE  ROADS 


crease  in  the  length  of  haul.  The  scraper 
under  ordinary  conditions  has  an  average 
speed  of  120  ft.  per  minute,  including  time 
of  dumping.  With  a  traction  engine  about 
sixty  scrapers  can  be  loaded  per  hour  under 
average  conditions  of  soil,  haul,  etc.  A  1-yd. 
scraper  should  average  about  12  cu.  yd.  per 
hour  or  110  cu.  yd.  per  ten-hour  working 
day.  The  cost  of  excavation,  including  over- 
head expenses,  should,  under  average  condi- 
tions, vary  from  7  to  9  cents  per  cubic  yard 
for  a  200-ft.  haul,  and  increa.se  about  1  cent 
per  cubic  yard  per  100-ft.  increase  of  length 
of  haul. 

This  type  of  excavator  is  not  adaptable 
to  the  final  grading  up,  crowning  and  sur- 
facing of  the  excavation  or  subgrade. 
Some  form  of  road  or  scraping  grader 
should  be  used  for  this  finishing  work. 

Blade  Grader  on  Road  Work 

The  blade  or  scraping  grader  is  a  time- 
honored  and  much  u.sed  and  abused  ma- 
chine for  the  construction  and  maintenance 
of  earth  roads.  Its  use  and  method  of  op- 
eration are  so  well  known  that  it  is  unnec- 
essary to  discuss  them  here. 

A  great  deal  of  difficulty  has  been  experi- 
enced in  the  use  of  a  road  grader  on  the 
construction  of  earth  roads,  especially  in 
stiff  clay  soils,  in  preventing  the  displace- 
ment of  the  machine  due  to  the  lateral 
thrust  of  the  earth.  Recently  a  type  of 
grader,  which  was  originally  devised  for 


60-hp.  gasoline  engine  and  the  graders  were 
the  so-called  Reclamation  graders.  Sixty 
miles  of  earth  road  was  built  at  a  cost  of 
$20  per  mile.  The  road  measured  30  ft. 
from  center  to  center  of  the  side  ditches, 
which  had  a  width  of  20  in.  and  a  depth  of 
36  in.  The  earth  was  the  ordinary  loam 
and  clay  of  the  prairie  country. 

Elevating  Grader  for  Wide  Roads 

The  elevating  grader  has  been  universally 
used  on  road  construction  in  this  country 
during  the  last  quarter  of  a  century.  The 
ideal  conditions  for  its  use  are  in  a  prairie 
country  which  is  fairly  level  and  where  few 
stumps  and  rocks  exist  to  hinder  the  prog- 
ress of  the  plow.  It  is  a  more  economical 
machine  than  the  blade  grader  in  road  con- 
struction, since  the  excavated  material  can 
be  moved  as  cheaply  24  ft.  as  10  ft.  from 
the  plow  at  one  operation,  while  with  the 
blade  grader  the  distance  to  which  the  earth 
can  be  moved  is  limited  by  the  length  and 
set  of  blade.  However,  in  the  regrading  of 
old  roads  where  the  side  ditches  are  narrow 
and  deep,  the  elevating  grader  is  not  serv- 
iceable and  the  blade  grader  should  be 
used.  As  is  the  case  of  the  four-wheel 
scraper,  the  elevating  grader  leaves  the 
grade  rough  and  uneven  and  a  blade  ma- 
chine must  be  Xised  to  finish  the  surface. 

The  writer  has  been  surprised  to  find  that 
a  great  many  contractors  do  not  appreciate 
the  economy  in  the  use  of  power  tractors 
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for  the  haulage  of  grading  machines.  In 
order  to  make  this  distinction  clear,  the  ac- 
companying comparative  statement  (Table 
2)  is  given.  This  is  based  on  average  work- 
ing conditions  on  road  construction  in  com- 
paratively level  country.  It  is  also  based 
on  the  excavation  and  removal  of  the  earth 
from  the  side  of  the  road  to  the  center. 
When  it  is  necesary  to  carry  the  earth  along 
the  road,  as  in  the  making  of  cuts  and  fills, 
dump  wagons  must  be  used.  For  a  haul 
of  300  ft.  one  elevating  grader  can  handle 
five-  114-yd.  wagons,  and  one  additional 
wagon  is  needed  for  each  100  ft.  addi- 
tional length  of  haul.  The  cost  of  a  wagon 
and  driver  will  be  $5  for  a  ten-hour  day. 
A  foreman  at  $3  per  day  will  probably  be 
necessary  both  at  the  excavation  site  and  at 
the  dump.  Hence  in  this  case  the  cost  of 
excavation  will  be  increased  tor  from  8  to 
12  cents  per  cubic  yard. 

Steam  Shovel  Proving  Efficient 

The   steam   shovel   is   one  of   the  most 
efficient  and  universally  used  of  all  modern 


tion  until  the  advent  of  the  revolving  Bhovel 
in  recent  years. 

The  revolving  shovel  is  a  machine  of 
small  capacity,  light  weight,  rapid  action 
and  easy  portability.  The  principal  features 
of  this  type  of  shovel  are  the  full-circle 
swing  and  separate  hoisting,  swinging  and 
crowding  engines,  the  last  of  which  pro- 
vides for  thrusting  the  dipper  forward  into 
the  earth  and  prying  up  hard  materials. 
Its  especial  adaptability  to  highway  con- 
struction of  all  kinds  has  been  proved  by 
its  efficient  excavation  of  cuts  from  6  in.  to 
15  ft.,  of  all  classes  of  earth,  and  of  street 
pavements  and  hard  road  surface  materials, 
and  by  its  ability  to  operate  over  grades  up 
to  10  per  cent,  make  cuts  to  a  smooth  and 
uniform  grade  and  side  slopes,  and  load 
cheaply  into  wagons,  or  overcast  in  side- 
hill  work. 

The  average  engineer  or  contractor,  even 
at  the  present  time,  conceives  of  the  econ- 
omic field  of  the  revolving  shovel  as  in 
heavy  excavation  only.  However,  the  ex- 
perience of  many  contractors  during  the 
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Ta*ui    »— T.Mrr    or    HnuM-SnorB.    Wo«k    *t 

MlMNBAPOLia 

Labor 
1    enclnMr |«.M 

1  fireman ,....     LM 

2  laborwn,   at   |t.(0 (.M 

Total  labor  coat lilt* 

Coal,   \i  ton,  at  I* |l.oo 

Oil.  arwuM  and  waata •.!• 

Repair*   and    overitaad    charsaa t.M 

Total   rual  coat 4.M 

Total  coat  of  oxcavatlnx  260  en.  yd tlT.7( 

Coat  of  excavation  of  1  cu.  yd.,  ll7.T0/tM=     l«.07 

excavated  earth  was  dumped  directly  into 

lV'2-yd.  bottom  dump  wagons. 

The  cost  of  excavation  under  average 
working  conditions  for  an  eight-hour  day 
is  given  in  Table  3,  the  data  being  furnished 
by  F.  W.  Cappelen,  city  engineer  of  Minne- 
apolis. The  cost  of  7  cents  is  the  average  cost 
of  1  cu.  yd.  of  excavated  material  in  the 
wagons,  ready  for  haulage  to  the  dump.  An 
inspection  of  the  data  shows  that  an  aver- 
age hourly  excavation  of  31*4  cu.  yd.  waa 
attained.  This  excellent  record  indicates 
efficient  shovel  operation  and  few  delays  for 
repairs  or  waiting  for  wagons. 

The  second  instance  is  taken  from  the 
contractor's  record  for  street  grading  in 
preparation  of  the  subgrade  for  pavements 
in  Lexington,  Ky.  The  excavator  used  waa 
a  Thew  revolving  shovel  equipped  with  a 


excavators.  The  original  type  of  shovel 
with  fixed  platform  has  been  generally  em- 
ployed in  cuts  deeper  than  5  ft.  when  the 
yardage  was  sufficient  to  warrant  its  use. 
Highway  construction,  however,  usually  in- 
volves the  excavation  of  a  succession  of 
light  cuts  with  depths  varying  from  a  few 
inches  to  a  few  feet.  Hence  the  steam 
shovel  has  been  little  used  on  road  construc- 


TaBLE    2 COMPARATIVB   COSTS    OF   EXCAVATION   WITH 

Animal  Power  and  Gasoline  Tractor 

Animal  Power 

7  teams,   at  J2.50 $17.50 

2  drivers,   at  $2.50 5.00 

1  operator    3.00 

Total  labor  cost   $25.50 

General : 

Interest  on  Investment  at  6  per  cent  $1.20 
Depreciation,  based  on  10-yr.  life..  2,00 
Repairs  and  general  expenses 1-30 

Total  general  expenses    ^-50 

Total  cost  for  10-hr.  day $30.00 

Excavated  per  day 800_cu.  yd. 

Cost  per  cubic  yard 3.7o  cents 

Gasoline  Tractor 
Labor  : 

1  engineer    . .' $5.00 

1  operator    3.00 

Total   labor   cost $8.00 

Power : 

Gasoline,  30  gal.,  at  15  cents $4.50 

Cylinder  oil,  l>i  gal.,  at  36  cents..        0.54 

Grease,    2   lb 0.20 

Repairs,  waste,  etc 0.76 

Total  power  cost ^"0 

General: 

Interest  on  Investment  at  6  per  cent  $2.40 
Depreciation,  based  on  10-yr.  life.  .  4.00 
Repairs  and  general  expenses.....        160 

Total  general  expenses ^-00 

Total  cost  for  10-hr.  day $22.00 

Excavated  per  day 1000  cu.  yd. 

Coat  per  cubic  yard '-^  cents 


right:  WHEELS 
TILTED  ON  PIVOTED 
AXLES  TO  TAKE  UP 
THRUST  OF  BLADE 


last  two  years  has  clearly  demonstrated  the 
efficiency  and  economy  of  the  use  of  the 
revolving  shovel  in  very  shallow  excava- 
tion, such  as  excavation  for  street  pave- 
ment foundations  and  the  removal  of  old 
street  surfaces  and  pavements.  Four  typi- 
cal examples  of  such  work  will  be  cited  as 
evidence  in  substantiation  of  the  truth  of 
the  above  statement. 

Performance  of  Shovels  in  Shallow  Cut 
Three  revolving  shovels,  one  with  a  %-yd. 
dipper  and  two  with  %-yd.  dippers,  were 
used  in  street  grading  in  Minneapolis  dur- 
ing 1914.  The  material  excavated  was  the 
ordinary  loam  and  underlying  glacial  clay, 
prevalent  in  the  prairie  States.  On  the  or- 
dinary grading  work,  with  an  average  haul 
of  300  ft.,  the  cost  of  excavation,  hauling 
and  dumping  was  15  cents  per  cubic  yard 
with  11/2-yd.  dump  wagons  and  11  cents  per 
cubic  yard  with  cars.  - 

A  Thew  revolving  shovel,  equipped  with 
a  %-yd  dipper  was  used  in  the  excavation 
of  the  street  surface  preparatory  to  paving. 
The  material  of  the  street  surface  \yas  a 
very  hard,  dense  clay  mixed  with  boulders. 
The  use  of  a  heavy  pavement  plow  had  been 
found  to  be  impracticable  on  account  of  the 
extreme  compactness  and  hardness  of  he 
surface.    The  average  cut  was  1  ft.  and  the 


%-yd.  dipper.  The  material  excavated  was 
a  packed  clay  and  loam  surface  material. 
Ordinary  delays,  such  as  moving  up  and 
waiting  for  teams,  were  not  considered  in 
computing  the  number  of  operating  hours. 
Time  was  deducted,  however,  for  delays  due 
to  causes  foreign  to  the  work.  The  average 
depth  of  cut  was  10  in.,  total  operating 
time  60  hr.,  total  length  of  excavation 
1788  ft.,  total  excavation  (place  measure- 
ment) 1445  cu.  yd.  and  number  of  teams 
used,  ten.  This  gives  an  average  of  24  cu. 
yd.  excavated  per  hour. 

The  third  instance  is  that  of  a  Bucynia 
revolving  shovel,  equipped  with  a  %-yd. 
dipper,  which  was  recently  used  in  street 
pavement  work  in  Ogden,  Utah.  The  con- 
tract included  the  removal  of  eight  blocks, 
or  22,500  sq.  yd.,  of  concrete  pavement  about 
10  in.  thick.  The  shovel  removed  a  section 
of  concrete  slab  600  ft.  long  and  20  ft.  wide. 


Tabue  4— Cost  or  SrsAM-Saona.  Wou  ax  Ooobm 

1    foreman    : •  '!•?• 

1  engineer     J-JJ 

1  nreman     f -Jj 

2  pitmen,  at   $2 *■•• 

5  teams  and  drivers,  at  tS ZS.O» 

Total   labor  cost '■  •   $42.60 

Cost      of      excavation      per      square      yard. 

|42.SO/1400  =  tO.OS 
Cost  of  excavation  per  cubic  yard,  $42.50/400=   0.11 
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bakweoi  the  curb  and  the  car  tracks,  during 
each  working:  daj-.  The  loading  of  teams 
was  delayed  on  account  of  the  frequent  pas- 
t»ge  of  cars.  The  labor  per  day  for  this 
work  is  given  in  Table  4. 

In  the  fourth  case  a  Thew  revolving 
shovel  equipped  with  a  ^4-yd.  dipper  was 
used  (in  1912)  for  the  removal  of  a  ma- 
cadam surface  on  a  section  of  a  street  in 
St.  Louis.  The  street  was  28  ft.  wide  be- 
tween curbs  and  the  macadam  was  from  13 
to  18  in.  thick.  The  total  excavation  was 
2915  cu.  yd.  (loose  measurement),  the  total 
operating  time  was  94  hr.  or  an  average  of 
7.8  hr.  per  day  for  12  days,  and  the  average 
excavation  was  31.9  cu.  yd.  per  hour. 

Output  op  a  Shovel 

The  writer  was  recently  asked  to  give  his 
opinion  as  to  the  output  which  may  be  ex- 
pected from  a  standard  make  of  revolving 
shovel  and  the  depth  of  cut  which  is  the 
minimum  that  this  type  of  excavator  can 
handle  economically.  It  is  clearly  impos- 
sible to  state  any  fixed  rules  for  the  de- 
termination of  the  output  of  a  steam  shovel 
or  any  other  type  of  excavator.  On  any  job 
there  are  always  known  but  variable  factors 
and  often  unknown  and  indefinite  factors 
which  cannot  be  accurately  estimated  until 
the  completion  of  the  work.  Ordinarily  a 
shovel  will  be  in  actual  operation  about  40 
per  cent  of  the  working  time.  Some  of  the 
conditions  affecting  shovel  operations  are: 
Character  and  physical  conditions  of  the 
soil;  presence  of  obstructions  in  soil,  such 
as  boulders,  roots,  pipes,  old  foundations, 
etc.;  depth  and  width  of  cut;  size,  make 
and  capacity  of  shovel;  experience  and 
efficiency  of  operator.  The  log  of  efficient 
shovel  operation  under  favorable  conditions 
would  be  about  as  follows : 


Per  Cent 

MoTlns  ihorel 10 

Waiting  for  can  or  wasons 15 

Repair*    16 

Actual  loadlnc  time 60 

Ttxal  worldnc  time 100 


In  shallow  excavations  the  percentage  of 
time  spent  by  the  shovel  in  "moving  up" 
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would  be  greater  than  that  stated,  and  would 
vary  inversely  as  the  cut.  There  would  re- 
sult a  proportionate  decrease  in  the  actual 
loading  time.  Hence  it  is  clear  that  it  would 


Filing  and  Indexing  of  Office 
Computations 

Discussion  of  Advantages  of  Bound  Volumes  and 

of  Loose  Sheets  Filed  in  Binders  and 

in  Vertical  Files 

By  FRANK  H.  JONES 
Office  Assistant,  Directors  of  Port  of  Boston 

THE  FILING  of  computations  presents, 
even  in  the  well-regulated  engineering 
office,  more  or  less  difficulty,  depending  on 
the  nature  of  the  work  and  the  methods 
used  by  the  computers  in  making  calcula- 
tions intended  for  record.  Two  distinct 
methods  of  making  calculations  intended 
for  record  are   in  vogue      The  first,   and 
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be  uneconomical  to  use  a  steam  shovel  when 
the  total  quantity  of  excavation  is  so  small 
that  the  fixed  charges  of  installation  of  the 
shovel  on  the  job  and  its  removal  therefrom 
would  bring  the  unit  cost  of  operation  above 
that  obtained  by  the  use  of  other  methods 
and  machinery. 

Although  it  is  impossible  to  state  any 
definite  rules  governing  the  capacity  and 
limitations  of  a  revolving  steam  shovel  in 
shallow  excavations,  the  data  in  Table  5, 
which  have  been  compiled  from  various 
sources,  may  be  suggestive.  This  table  is 
based  on  the  use  of  a  revolving  shovel 
equipped  with  a  %-yd.  dipper,  efficiently  op- 
erated under  average  working  conditions 
for   a   ten-hour   day. 


WHERE   THE   SURFACE  IS   HARD,  THE  STEAM   SHOVEL  PAYS  ON  VERY  SHALLOW  CUTS 


probably  the  most  common,  is  by  means  of 
bound  volumes  in  which  computations  are 
entered  in  sequence.  These  are  dependent 
on  their  individual  indexes  as  a  guide  to 
their  contents.  The  manner  of  indexing 
the  information  contained  in  a  large  num- 
ber of  such  volumes  is  generally  vague  and 
arbitrary,  is  often  not  attempted  at  all, 
owing  to  the  amount  of  work  involved,  and 
is  usually  undertaken  by  persons  not  ac- 
quainted with  the  original  intent  and  scope 
of   the  calculations. 

Two  Methods  Used 

Such  a  series  of  books,  if  thoroughly  in- 
dexed from  the  start  and  then  indexed  in 
a  cumulative  list,  with  periodic  additions 
and  corrections,  serves  faithfully  the  pur- 
pose of  an  accurate  reference  to  a  valuable 
collection  of  data.  In  the  majority  of  cases, 
however,  the  individual  computer  is  more 
than  likely  to  neglect  the  proper  indexing  of 
his  volume,  and  seldom  takes  either  care  or 
interest  in  reporting  for  the  cumulative  list 
valuable  additions  to  his  calculations.  In 
consequence,  half-indexed,  poorly  referenced 
volumes  collect,  which  fail  almost  wholly  in 
their  attempt  to  furnish  properly  one  of 
the  most  valuable  adjuncts  of  a  well-regu- 
lated engineering  office. 

The  second  method,  now  coming  exten- 
sively into  use,  and  acknowledged  by  all 
users  as  the  most  economical  and  the  neat- 
est, is  that  of  loose-leaf  calculation  sheets 
and  binders,  with  printed  page  headings  for 
titling  and  referencing  the  computations, 
and  periodic  collection  and  filing  of  the 
sheets  by  those  thoroughly  familiar  with 
the  work  contained  therein. 

Making  the  Classification 

Since  card  indexes  are  most  universally 
used  in  referencing  and  indexing  data,  no 
mention  need  be  made  here  of  the  older 
practice  of  index-book  summaries  of  the 
contents  of  a  file  of  data.  The  simplest 
and  most  reliable  method  of  indexing  or  re- 
indexing  a  set  of  calculation  books  contain- 
ing individual  indexes  is  to  first  prepare. 
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with  a  thoughtful  regard  of  all  present  and 
future  considerations,  an  outline,  or  mold, 
into  which  all  data  on  hand,  or  fore- 
shadowed, may  be  cast.  To  prepare  this 
may  require  either  a  suitable  alphabetical 
guide,  or  a  decimal  system  of  notation, 
where  all  data  are  subdivided  under  integral 
main  heads.  Great  care  should  be  exer- 
cised in  laying  out  such  a  system  of  inte- 
gral numbers  and  decimal  divisions  that  the 
considerations  implied  in  the  finished  out- 
line are  not  too  minute;  rather  should  they 
be  too  broad,  for  no  amount  of  subdividing 
in  the  future,  when  necessary,  would  com- 
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LINEN    TAG   FOR   ATTACHING  TO   FILES 

pare   in    work   and    uncertainty    with   too 
minute  divisioning  in  the  beginning. 

The  form  of  indexing  adopted  makes 
little  difference  with  the  method  of  filing 
or  "locating"  the  data.  When  the  volumes 
are  referenced  by  volume  and  page  num- 
bers the  data  may  be  most  conveniently  in- 
dexed by  checking  off  each  distinct  and 
separate  topic  contained  therein  and  "pour- 
ing" it  into  the  index  mold  formed  for  it, 
great  care  being  taken  not  to  mistake  the 
original  intent  or  identity  of  the  topic. 
Though  these  instructions  are  simple  in  text 
and,  at  the  first  reading,  cover  almost 
nothing  but  ordinary  common  sense,  only 
those  who  have  had  experience  in  re-index- 
ing or  indexing  an  extensive  collection  of 
such  data  can  appreciate  the  work  involved 
in  first  laying  out  a  suitable  mold  to  in- 
clude every  conceivable  form  of  data  that 
may  be  encountered,  nor  will  the  average 
person,  unused  to  files  and  indexing,  appre- 
ciate the  value  of  watching  each  item  of 
data  that  passes  through  his  hands.  End- 
less complications  result  from  the  use  of 
arbitrary  considerations  of  this  and  that 
topic,  ending  in  files  which  are  of  little  or 
no  value  because  based  upon  momentary 
points  of  view  soon  forgotten  when  no 
rigorous  system  is  used. 

Filing  Loose  Sheets 

The  methods  of  locating,  referencing  and 
indexing  the  bound  volumes  of  computa- 
tions are  quite  simple  in  comparison  with 
the  various  methods  of  filing  loose  sheets. 
One  method  of  filing  loose  leaf  sheets  is 
to  bind  them  permanently  on  collection  and 
file  them  by  the  same  methods  that  are  used 
for  the  permanently  bound  volumes.  This 
method  is  entirely  practicable  and  is  used 
extensively,  often  keeping  each  computer's 
sheets  in  a  separate  volume  and  referring 
to  them  by  letter  or  by  number,  or  both,  as 
the  conditions  of  future  reference  warrant. 
A  second  method,  that  of  vertical  filing,  is  a 
trifle  more  expensive  and  requires  more 
room,  but  keeps  the  data  of  a  specific  topic 
or  sub-topic  together,  and  allows  all  future 
data  in  connection  with  that  topic  to  be 
added  without  interfering  in  any  manner 
with  the  matter  already  filed.  This  con- 
sideration is  not  essential  under  some  con- 


ditions. For  instance,  in  the  case  of  a 
small  engineering  firm  where  data  once 
used  and  filed  are  seldom,  if  ever,  needed 
again,  the  bound  volume  method  or  loose 
sheets  arranged  in  volumes  is  best. 

The  maximum  degree  of  availability  of 
data  in  reference  to  specific  topics  or  sub- 
topics is  reached  in  the  arrangement  of 
computation  files  somewhat  after  the  pat- 
tern of  a  correspondence  file,  but  with  more 
careful  indexing  and  referencing. 

To  successfully  put  into  use  such  a  file, 
the  outline  of  the  topics,  locations,  alpha- 
betical subjects,  or  whatever  skeleton  form 
is  used  must  be  complete  and  thorough.  In 
the  writer's  experience,  the  decimal  di- 
visioning of  integral  numbers  in  connection 
with  alphabetically  arranged  locations 
proved  best  suited  to  the  requirements.  To 
further  facilitate  the  handling  of  file  num- 
bers and  location  of  data  each  alphabetical 
location  was  given  a  letter,  or  letters,  as 
for  instance,  B  stood  for  Boston,  and  Wl 
for  Wollaston.  It  should  be  borne  in  mind, 
however,  that  these  letters  are  used  simply 
to  save  the  spelling  out  of  the  location  on 
each  sheet. 

The  decimal  divisions  and  subdivisions 
are  a  matter  of  local  consideration  in  filing 
practice,  and  no  attempt  will  be  made  here 
to  suggest  outlines  or  methods  of  outlining 
such  a  system.  In  general,  integral  num- 
bers for  general  topics  and  decimal  divi- 
sions for  sub-topics  are  used.  For  instance, 
the  integral  number  11  may  stand  for  a 
power  house,  11.1,  11.2,  11.21,  11.231,  etc. 
Then  represent  the  various  considerations 
and  sub-considerations  that  are  met  in  the 
construction  of  such  a  plant.  With  the 
decimal  outline  well  arranged,  each  general 
topic  may  be  given  its  file  location,  divided 
and  subdivided  by  means  of  tabs  and 
folders  into  as  many  divisions,  jobs,  con- 
tracts and  general  considerations  as  may 
be  necessary,  and  the  computation  sheets, 
when  collected,  sorted  into  topic  considera- 
tions and  filed  in  each  corresponding  loca- 
tion, division  and  subdivision. 

Use  of  File  Back 

The  method  best  adapted  to  this  scheme 
of  filing  for  preserving  and  arranging  the 
loose  sheets  is  by  the  use  of  the  ordinary 
file  back,  or  piece  of  cardboard,  to  which 
are  attached  by  a  brass  fastener  the  sheets 
of  data  and  a  cloth  tag  on  which  are  written 
the  location,  contract,  job  number,  the  file 
number  or  decimal  division,  the  full  title 


of  the  topic  upon  which  the  computationi 
are  based,  and  any  other  information  of 
service  in  referencing.  The  location  and 
file  number  should  appear  on  each  sheet, 
together  with  all  other  information  in  full 
that  will,  in  the  future,  serve  to  identify 
the  sheet.  A  standard  form  of  printed 
heading  for  computation  sheets  should  con- 
tain all  information  of  value  conveniently 
tabulated  for  instant  reference. 

This  method  has  proved  to  be  a  simple 
and  efficient  means  of  carefully  preserving 
valuable  computations  and  compares  quite 
favorably  in  cost  with  the  more  cumbersome 
volumes  and  card  indexes.  In  the  writer's 
experience  a  file  of  this  sort  may  be  used 
for  almost  any  amount  of  data  without  a 
single  index  card,  but  in  case  the  file  be- 
comes too  large  a  simple  card  index  may  be 
introduced,  laid  out  exactly  as  the  files 
appear.  This  would  require  only  a  few 
days  to  copy  the  headings  on  a  set  of  cards, 
and  thereafter  each  addition  could  be 
entered  in  the  card  index. 

Periodic  Fiung 

The  question  of  availability  of  individual 
computations  at  all  times  to  those  in  charge 
of  the  work  or  to  the  entire  oflSce  force 
engaged,  perhaps,  on  the  same  general  line 
of  work,  is  one  that  offers  peculiar  difficul- 
ties in  some  instances,  especially  in  large 
offices.  It  is  noticeable  that  individual  com- 
puters, interested  only  in  the  details  of 
their  own  calculations  pay  little,  if  any,  at- 
tention to  the  proper  heading  and  complete 
referencing  of  their  computations. 

To  insure,  therefore,  an  accurate,  periodic 
record  of  individual  calculations  in  the  pos- 
session of  the  computers  and  a  means  of 
determining  how  much  matter  is  regularly 
filed  and  the  condition  in  which  it  is  turned 
in,  a  standard  form  headed,  "Computation 

Schedule  for  the  Month  Ending 19 ," 

may  be  used  to  great  advantage.  Its  use 
requires  no  large  amount  of  extra  work 
either  on  the  part  of  the  computer  or  the 
file  clerk.  Under  a  heading  "Filed,"  in  the 
body  of  the  form,  the  computer  gives  a 
classified  list  of  all  computations  turned  in 
for  filing,  thereby  checking  himself,  auto- 
matically, on  the  proper  referencing  and 
heading  of  his  computations  and  saving  no 
end  of  trouble  in  the  sorting  and  classifica- 
tion by  clerks  or  others  less  familiar  with 
the  individual  work.  By  the  use  of  this 
system,  accurate  and  up-to-date  filing  of  all 
computations  is  assured. 
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Beat  Scheduled  Time  Five  Months  in  Building 
Huge  De  la  Brea  Sewer 

How  Los  Angeles   Built   the  Largest  and  Most  Expensive  Storm  Drain  in  the 
West — Inspectors'  Records  Showing  Rapidity  with  Which  Work  Was  Carried  Out 


A  RECORD  in  rapid  sewer  construction 
work  was  recently  made  when  the  $678,- 
263  De  la  Brea  sewer  in  Los  Angeles,  said 
to  be  the  largest  and  most  expensive  storm 
drain  in  the  West,  was  completed  and 
ready  for  use  more  than  five  months  ahead 
of  the  contract  limit.  One  of  the  features 
of  the  work  was  the  use  of  large  reinforced 
concrete  pipes  with  a  capacit)'  more  than 
twice  that  of  the  Los  Angeles  aqueduct. 

What  the  Job  Included 

Work  was  begun  April  30,  1914,  on  the 
185,000  cu.  yd.  of  excavation  necessary  in 
building  the  large  drain  and  the  entire  job 
was  finished  in  January,  1915.  The  main 
line  of  sewer  is  7.7  miles  long  and  there  are 
3.8  miles  of  laterals.  The  sources  or  heads 
of  the  new  drain  are  at  First  and  Alvarado 
Streets,  Second  and  Colma  Streets,  Ven- 
dome  and  Council  Streets  and  Bellevue  and 
Coronado  Streets,  the  last  named  being 
farthest  north.  The  outlet  is  just  beyond 
Third  Avenue,  near  the  Los  Angeles 
Country  Club.  It  empties  there  into  a  nat- 
ural arroyo  which,  after  many  turns, 
empties  into  Ballona  Creek.  When  the 
drain  is  filled  to  its  capacity  it  discharges 
nearly  1000  cu.  ft.  per  second. 

The  extent  and  diversified  construction  of 
the  sewer  can  be  seen  from  the  following 
list  of  dimensions  and  lengths  of  the  sec- 
tions: Monolithic  reinforced  concrete,  arch 
section  12  ft.  9  in.  x  8  ft.,  1240  ft. ;  10  ft.  x  8 
ft.  4  in.,  1621  ft.;  monolithic  concrete,  rec- 
tangular section,  8x8  ft.,  660  ft.;  mono- 
lithic concrete,  circular  section,  8  ft.  6  in., 
904  ft. ;  8  ft.  3  in.,  1225  ft. ;  8  ft.,  228  ft. ;  6 


ft.,  804  ft.;  5. ft.  6  in.,  2833  ft.  reinforced- 
concrete  pipe,  3-ft  sections,  34  to  60  in. 
diameters,  26,790  ft.;  brick,  1  ring,  23  to 
36-in.  diameters,  11,935  ft.;  and  vitrified 
pipe,  12  to  22  in.,  9532  ft. 

The  appurtenances  consisted  of  8545  lin. 
ft.  of  vitrified  pipe  catch  basin  connections 
12  to  16  in.  in  diameter,  357  catch  basins, 
137  manholes,  25  special  junction  chambers 
and  one  outlet  structure.  There  were  also 
five  large  wooden  culverts  to  be  uncovered 
and  filled,  existing  catch  basins  to  be  con- 
nected, and  modification  made  at  paved 
intersections.  In  addition  to  the  work 
mentioned  the  contract  also  called  for  the 
reconstruction  of  several  sewers. 

Construction  Plant 

A  Marion  steam  shovel,  four  oil-burning 
Parsons  trenching  machines,  one  Potter  ma- 
chine, and  500  men,  were  used  in  hurrying 
the  large  contract  to  completion.  On  sec- 
tions up  to  and  including  8-ft.  widths  the 
excavation  was  done  by  means  of  the  Par- 
sons trench  machine  with  a  capacity  for  78 
in.  widths.  The  bottom  of  the  trenches 
was  shaped  to  receive  the  pipe.  No  con- 
crete cradles  were  provided  for,  but  gravel 
was  frequently  employed  to  give  a  stable 
subgrade. 

The  Western  Reinforced  Concrete  Pipe 
Company,  sub-contractors,  began  molding 
pipe  along  the  line  of  the  sewer  on  April  14, 
1914.  Steel  forms  for  all  diameters  made 
the  pipe  in  3-ft.  sections.  The  concrete 
mixture  was  1 :2 :4  and  the  pipes  were  al- 
lowed at  least  fifteen  days  to  cure  before 
they  were  handled.    Pipe  60  in.  in  diameter, 


THIS    DERRICK    PROVED    VERY    SUCCESSFUL    IN 
LAYING   PIPE 

having  a  6-in.  shell  and  weighing  3600  lb. 
per  3-ft.  section,  was  the  largest  size  used, 
and  the  maximum  depth  of  trench  in  which 
it  was  laid  was  27  ft. 

One  of  the  photographs  shows  the  style 
of  derrick  used  to  lower  the  pipe.  T.  A.  Jor- 
dan, assistant  engineer  in  charge  of  the  con- 
struction  for  the  city,   had   observed   the 


WITH    AN   AVEEAGE   DAILY   CEEW   OP  7.3    MEN    598    FEET   OF   THIS   INVERT    WAS   PLACED    IN    TEN   DAYS 
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performance  of  one  of  these  machines  work- 
ing in  the  Los  Angeles  Harbor  District  and 
recommended  them  to  the  contractor     Due 
to  an  error  in  the  patterns,  the  dogs  in  the 
brake  mechanism  worked  improperly,  and 
the  hoisting  line  had  to  run  under  the  drum 
which  caused  the  line  to  bind.     The  photo- 
graph shows  how  it  cut  into  the  idler.    The 
device  is  believed  by  those  who  had  charge 
of  the  job  to  be  much  superior  to  the  chain 
block  affair  heretofore  used  in  Los  Angeles. 
A  grout  of  1  .-2  proportions  was  specified 
for  closing  joints.    The  operation  consisted 
in  placing  shields  of  heavy  roofing  paper  or 
sheet  iron,  7  to  8  in.  wide,  on  each  side  and 
tamping   them    tightly   against   the   shield 
with  sand  or  soft  dirt.     Grout  was  then 
poured  from  the  top  of  trench  through  a 
chute  into  the  joint  on  one  side  of  the  pipe 
until  it  made  its  appearance  part  way  up  the 
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Trimmed  Trench  Means  Fast  Work 

T  '^A  in'^r*  ""^  ^^\  *^*  p'p«  '«yi"«'  ««>'« 

1.  A.  Jordan,  assistant  engineer,  Los  An- 
geles, was  in  keeping  the  trench  carefully 
trimmed  to  templet,  well  in  advance  of  the 
laying  crew,  and  watching  such  details  as 
having  a  hook  or  clevis  that  could  be  de- 
tached quickly  from  the  pipe  saddle,  when 
timbers  or  jacks  interfere. 

The  quantity  of  mortar  needed  for  the 
joints  varied  noticeably  at  times,  and  de- 
pended upon  the  care  used  in  placing  and 


TRENCH   EXCAVATOR  AT   WORK,   LOADING   SURPLUS  DIRT  DIRECT  INTO  WAGON 


opposite  side,  when  the  pouring  was  con- 
tinued in  the  latter  side.  This  method  was 
pursued  to  insure  the  continuity  of  the 
mortar  joint.  If  the  grout  did  not  flow 
around,  the  joint  was  dug  out  and  the 
trouble  corrected. 

Random  Extracts  from  the  Record 

The  following  examples  of  progress  in 
pipe  laying  are  taken  at  random  from  in- 
spectors' daily  reports.  In  a  trench  about 
10  ft.  deep,  a  crew  of  10  men  working  14 
days,  of  9  hours,  laid  745  ft.  of  54-in.  and 
193  ft.  of  60-in.  pipe,  or  an  average  of  67 
ft.  per  day,  the  maximum  day  showing  116 
ft.  and  the  minimum  36  ft.  laid. 

In  another  trench  6V2  ft.  in  width,  11^/2 
to  18  ft.  in  depth  in  wet  caving  ground 
where  a  6-in.  subdrain  was  laid  and  gravel 
was  used  in  the  bottom  to  a  depth  of  10 
in.,  622  ft.  of  54  in.  diameter  was  placed 
in  13  days  with  a  crew  of  10  working  9 
hours,  an  average  of  48  ft.  per  day,  0.87  of 
a  sack  being  the  average  amount  of  cement 
required  for  joints.  Toward  the  latter  part 
of  the  work  234  lin.  ft.  of  48-in.  and  1326 
ft.  of  42-in.  pipe  were  laid  in  12  days,  an 


tamping  the  shields.  This  difficulty  was 
avoided  in  pipe  having  the  open  joint  inside 
for  the  lower  half. 

How  the  Excavation  Was  Handled 

The  excavation    was    started    April  30, 
1914,  on  Tenth  Street  at  Hobart  Boulevard, 
with  a    Parsons    excavator  and    a    Potter 
trench  machine.    Surplus  dirt  was  loaded  in 
wagons  direct  from  the  excavator  while  the 
trench    machine    backfilled    the    completed 
sewer  with  the  balance.    Most  of  the  back- 
filling, except  that  with  the  Potter  machine, 
was  done  by  teams  and  Mormon  scrapers 
and  wagons.    On  one  stretch  of  deep  ditch 
an  engine  and  drum  were  rigged  to  drag 
the  Mormon.    Waste  dirt  was  disposed  of 
in  ditches  or  otherwise  low  lying  ground. 
At  one  point  several  hundred  feet  of  3  x  3- 
ft.  wood  drain  and  12  x  16-in.  vitrified  pipe 
was  laid  in  the  old  arro.vo  in  order  that  it 
might   be  filled   before  the  sewer  became 
operative. 

With  scrapers  and  wagons  3060  cu.  yd. 
were  backfilled  in  a  length  of  765  ft.  of 
trench  16  ft.  wide  in  13  days,  with  an  aver- 
age crew  of  I'i  men  and  2  teams,  drivers 


included.  The  trenchea  were  all  flooded.  « 
Are  hoee  with  nozzle  waa  ihoved  into  the 
backfilling  at  cioae  intervala  until  the  latter 
was  saturated. 

Rbcoeos  of  Concrete  Woek 
Records  kept  on  the  progress  of  concret- 
ing the  monolithic  sections  show  that  368 
ft.  of  5  ft.  6  in.  diameter  circular  section, 
no  reinforcement,  were  placed  in  6  days 
with  a  crew  of  16  men,  an  average  daily 
yardage  of  42.2  cu.  yd.,  using  68  bbl.  of 
cement.  The  depth  of  trench  was  18  ft., 
and  conditions  were  favorable.  Further 
along  in  the  same  trench,  at  a  depth  of  17 
ft.,  through  an  alley  where  very  bad  filled 
ground  and  two  large  residences  close  to 
the  excavation  complicated  matters,  the 
same  crew  concreted  442  ft.  in  10  days,  a 
daily  average  of  25.3  cu.  yd.,  using  82  bbl. 
of  cement.  Placing  and  removal  of  forms 
were  included  in  each  of  the  above  rec- 
ords. The  comparison  illustrates  the  in- 
fluence of  varying  trench  conditions  on  the 
progress  of  concreting,  other  factors  being 
the  same. 

A  record  of  a  section  of  the  arched  type 
13  ft.  4  in.  X  8  ft.  4  in.,  shown  in  the  ac- 
companying photograph,  is  given  herewith. 
The  method  pursued  was  first  to  concrete 
the  invert  and  place  the  reinforcing.  Tem- 
plets were  set  to  grade  and  a  long,  heavy 
straight  edge  was  used  to  form  the  con- 
crete after  tamping;  the  steel  rods  previ- 
ously bent  were  set  and  held  to  position  by 
notched  templets  while  their  lower  ends 
were  imbedded.  Of  this  invert  598  lin.  ft. 
were  placed  in  10  days  with  an  average 
daily  crew  of  7.3  men.  equal  to  24  cu.  yd. 
each  day.  using  29.8  bbl.  of  cement 

For  the  arch  577  ft.  were  completed  in 
the  same  period  of  time  with  a  crew  of 
11.6  men,  or  approximately  62  cu.  yd.  per 
day,  using  76.7  bbl.  of  cement.  The  quan- 
tities of  cement  given  are  actual  counts. 

Reinforcement  was  placed  for  578  lin.  ft 
by  an  average  daily  crew  of  5.2  men,  work- 
ing 10  days,  and  a  corresponding  number 
of  feet  of  forms  were  erected  by  a  crew  of 
the  same  daily  average  in  the  same  number 
of  days.     Five  hundred  and  sixty  feet  of 
forms  were  removed  by  crew  of  2.2  men 
for  a  10-day  period,  of  9  hours  a  day.   The 
number   of   men    building    forms   changed 
from  time  to  time  as  occasion  demanded, 
but  as  a  general  rule  1100  sq.  ft  complete, 
including    oiling,    using    roughly    2500    ft 
of  lumber,  could  be  turned  out  in  9  hours 
by  a  force  of  3  carpenters  and  an  equal 
number  of  laborers. 

How  Pavement  Was  Cut 

Pavement  was   cut  out  with   pick  and 
sledge  and  with  an  Ingersoll-Rand  rotary 
drill,  operating  with  steam   from  the  ex- 
cavating  machine.     A   drill   bit  was   first 
tried,  but  proved  unsatisfactor>'.     A  pick 
pointed  tool  was  then  substituted,  and  the 
rotation  removed.     The  results  were  then 
quite  acceptable.    However,  the  comparison 
submitted  herewith  by  Mr.  Jordan,  seems 
to  favor  the  former  method.    Three  thou- 
sand seven  hundred  and  ninety-eight  square 
feet  of  3-in.  asphalt,  on  a  5-in.  concrete  base, 
was  cut  out  in  10  days,  with  an  average 
crew  of  2.7  men  using  pick  and  sledges,  and 
with  a  drill  4750  sq.  ft.  was  removed  in  the 
same  time  with  average  crew  of  5  men. 
It  is  not  believed  that  the  quality  of  the 
concrete  differed  enough  to  affect  the  re- 
sults.   For  rapidity  in  cutting  holes  in  con- 
crete and  vitrified  pipe,  a  sharp  pick,  where 
it  could  be  handled,  was  found  to  work  to 
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best  advantage.    It  was  much  superior  to 
a  hammer  and  chisel 

Difficulties  Encountered 

The  excav-ation  was  required  to  pass  a 
templet  of  the  outside  dimension  of  the 
sewer  to  line  and  grade  with  the  result  that 
trenches  were  frequently  larger  in  places 
than  necessary,  particularlj*  back  of  the 
atewn  shovel,  aggravated  at  times  by  cav- 
ing. This  condition  increased  the  daily 
consumption  of  concrete  in  several  instances 
as  much  as  12  cu.  yd.  and  for  days  at  a  time 
exceeded  the  requirements,  but  the  con- 
tractor preferred  to  lose  it  rather  than  de- 
la}'  and  fuss  with  back  forms.  The  loss  of 
empty  cement  bags  through  theft  and  use 
for  protection  reached  the  somewhat  start- 
ling figure  of  nearly  20,000. 

Weather  conditions  were  very  favorable 
until  the  latter  part  of  the  work,  when  sev- 
eral hard  rains  retarded  the  completion 
about  two  weeks  and  increased  ^he  cost  to 
the  contractor  verj'  appreciably. 

Land  Owners  Assessed 

The  district  that  was  assessed  to  pay  for 
the  improvement  included  in  round  num- 
bers 10,000  parcels  of  land.  It  was  divided 
into  a  general  district  and  four  zones,  the 
rate  per  square  foot  for  each  was  derived 
from  the  following  considerations:  A  50 
per  cent  higher  rate  than  that  of  the  gen- 
eral district  was  assumed  for  zones  2  and 
4  because,  due  to  the  topography,  the  maxi- 
mum benefits  from  the  drain  would  accrue 
to  them.  Zone  1,  located  near  the  upper 
end  of  the  district,  was  allowed  a  credit  of 
$21,894,  the  estimated  cost  of  extending  the 
aewer  later  in  connection  with  certain  street 
paving.  Zone  3  was  given  a  credit  of 
$3,036,  the  estimated  value  of  the  existing 
drains  that  were  continued  as  part  of  the 
new  system. 

James  Kennedy,  Los  Angeles,  the  con- 
tractor, was  represented  on  the  job  by  John 
P.  Kennedy,  manager,  and  J.  R.  Graham, 
engineer.  For  the  city.  Homer  Hamlin,  city 
engineer,  was  represented  by  A.  C.  Hansen, 
chief  deputy,  E.  A.  TuttK  engineer  of 
storm  drain  design,  and  T.  A.  Jordan  in 
charge  of  construction.  The  Engineering 
Record  is  indebted  to  Messrs.  Hamlin  and 
Jordan  for  many  of  the  figures  quoted. 


A  Colorado  Gravel  Road  well  placed 
and  properly  maintained  will  last  for  two 
or  three  years  without  any  renewals,  ac- 
cording to  J.  E.  Maloney,  State  highway 
engineer.  New  gravel  must  then  be  added 
in  worn  spots. 


40,000-Ton  Railroad  Icehouse 
Electrically  Operated 

Modem   Icing   Facilities    Provided    by    Michigan 

Central  Railroad  in  Connection  with  Ex- 

(>ansion  of  West  Detroit  Yards 

AN  ICEHOUSE  electrically  operated, 
with  a  capacity  of  40,000  tons,  is  a 
feature  of  the  West  Detroit  yard  expansion 
of  the  Michigan  Central  Railroad  at  De- 
troit. The  house,  which  is  a  frame  struc- 
ture 87  X  580  ft.  in  plan,  is  made  up  of  fif- 
teen sections  or  rooms,  each  of  which  has 
elevator  facilities  for  loading  and  unloading 
ice.    The  layout  is  arranged  so  that  either 


Ice  is  loaded  from  the  crusher  on  a  truck- 
ing floor  which  is  built  between  sections  8 
and  9,  opposite  and  in  line  with  which,  on 
the  outside  of  the  building,  there  is  a  truck- 
ing platform  for  crushed  ice.  Beneath  and 
at  the  east  end  of  the  trucking  platform  is 
a  salt  house,  with  a  truck  for  salt  car,  salt 
boxes  and  skidwayfor  cake  ice  on  top.  The 
coach  ice  platform  is  located  at  the  east  end 
of  the  building. 

Putting  a  Cake  of  Ice  Through 

In  filling  the  ;ce  house,  ice  is  received  on 
an  unloading  platform  on  the  north  side  of 
the  house  and  pushed  through  one  of  the 
fifteen  refrigerator  doors  to  an  inclosed  ele- 


Truch'ng  Platform  for  Crushed  Ice 

Track  for  Salt  Car  and 
Sk'idwqy  for  Cake  Ice 

•Salt  Boxes 

■Salt  house  opposite  Bay  8 


EAST  ELEVATION  OF  DETROIT  ICEHOUSE  SHOWS  LOADING  SYSTEM 


cake  or  crushed  ice  can  be  delivered  as  de- 
sired. Provision  is  made  for  icing  refriger- 
ator and  fruit  cars  at  the  same  time.  A 
salt  house  is  located  at  the  east  end  of  the 
icing  side  of  the  house. 

The  entire  structure  has  below  ground  8 
ft.  of  its  total  icing  height  of  38.7  ft.  The 
side  wall  of  the  building  which  rests  on  a 
reinforced-concrete  foundation  wall  10  ft. 
8  in.  high  is  made  up  so  as  to  have  a 
6-in.  layer  of  cork  against  the  inside 
sheathing  of  the  house  and  a  6-in.  air  space 
between  the  outside  of  the  sheathing.  Out- 
side the  outer  sheathing  is  a  layer  of  Key- 
stone insulator  and  then  a  drop  siding.  The 
sill  is  anchored  to  the  concrete  foundation 
wall  by  a  %-in.  bolt  18  in.  long.  The  ceil- 
ing of  the  ice  rooms  is  upheld  by  four  in- 
termediate 12  X  12-in.  posts,  as  well  as  by 
the  side  walls.  This  ceiling  is  made  up  of 
a  4-in.  layer  of  cork  resting  on  a  1  x  6-in. 
sheathing.  The  roof  and  monitor  rest  on 
wooden  trusses  which  in  turn  rest  on  12  x 
12-in.  posts. 

The  floor  consists  of  a  6-in.  layer  of  con- 
crete resting  on  8  in.  of  cinders;  it  has  a 
pitch  of  2  in.  from  the  side  walls  to  a  2% 
x  2y2-ft.  concrete  catchbasin  located  in  the 
center  of  the  building,  a  distance  of  40  ft. 


vator,  whose  front  is  made  in  removable 
sections  4  ft.  long.  The  elevator  is  then 
raised  or  lowered  according  to  the  height 
of  ice  in  the  room,  the  front  sectiens  are 
removed  and  the  ice  contents  of  the  eleva- 
tor are  slid  off  into  the  room.  The  house 
is  filled  to  within  2  or  3  ft.  of  the  top. 

When  ice  is  to  be  taken  from  the  house 
it  is  run  on  an  elevator  located  in  the  cen- 
ter of  the  room,  which  carries  it  up  to  the 
monitor  floor,  whence  it  is  automatically 
deposited  on  a  conveyor  which  in  turn  feeds 
its  icy  burden  to  a  crusher.  The  crushed 
ice  is  delivered,  by  gravity,  to  the  trucking 
floor,  on  which  ice  carts  of  1000  lb.  capacity 
are  located.  Ice  from  the  carts  is  then  sent 
through  a  cast-iron  spout  to  the  waiting 
refrigerator  cars.  In  obtaining  cake  ice 
the  conveyor  carries  the  chunks  of  ice  to 
the  east  end  of  the  house,  where  it  is 
brought  to  the  coach  ice  platform  by  an  au- 
tomatic lowering  machine.  The  elevators 
have  been  arranged  so  that  those  used  in 
filling  the  house  cannot  be  operated  when 
the  inside  lifts  are  in  use.  In  this  way  the 
elevators  can  be  operated  by  four  motors 
instead  of  eight,  which  would  otherwise  be 
necessary.  Also  there  is  no  necessity  for 
using  outside  elevators  when  the  inside 
ones  are  in  use.  Four  Allis-Chalmers  440- 
volt  motors,  each  operating  four  friction 
hoists,  are  used  in  connection  with  the  ele- 
vators. 

With  the  above  facilities,  400  cars  can  be 
iced  per  day,  the  maximum  to  date  being 
200,  and  the  average  100. 

The  building  was  designed  and  erected 
by  the  W.  E.  Wood  Company  of  Detroit, 
under  the  direction  of  G.  H.  Webb,  chief 
engineer  of  the  Michigan  Central  Railroad, 
and  J.  F.  Deimling,  formerly  engineer  of 
construction  and  now  assistant  chief  engi- 
neer. 


40,000-TON    ICEHOUSE    IS   87   FEET    WIDE    AND    580  FEET  LONG 


Flagpoles  and  American  Flags  are 
supplied  to  all  stations  and  buildings  of  the 
San  Diego  water  department.  Flags  are 
displayed  daily.  For  public  information 
station  designations  and  directions  have 
been  posted  throughout  the  $8,000,000  sys- 
tem, which  extends  over  nearly  100  miles. 
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Aggregate  for  This  Job  Is  Mechanically  Han- 
dled from  Pit  to  Road 

Storage  in  Elevated  Bins  at  Main  Plant  and  at  Job- 
Efficient  Operation  Demanded  Design  of  Special  Mixer 


EXCAVATED,  screened,  washed, 
dumped  into  railroad  cars,  carried  to 
storage  bins,  dropped  into  industrial  cars 
in  proportional  parts  for  a  mixer  batch, 
dumped  from  the  industrial  cars  directly 
into  the  mixer  skip,  and  finally  spouted 
onto  the  subgrade  as  concrete,  the  sand 
and  gravel  for  11%  miles  of  18-ft.  con- 
crete road  on  the  Lincoln  Highway,  be- 
tween South  Bend  and  New  Carlisle,  Ind., 
is  mechanically  handled  from  beginning 
to  end. 

The  aggregates  are  purchased  by  the 
contractor  from  the  Geo.  J.  Hoffman  Com- 
pany, South  Bend.  The  company's  pit  was 
originally  opened  about  7  years  ago  by  the 
Chicago,  Lake  Shore  &  South  Bend  Rail- 
way, an  electric  line,  for  ballasting  their 
track.  New  machinery  was  installed  and 
the  pit  reopened  this  year  by  the  Hoffman 
company. 

Operations  at  the  Pit 

A  1-yd.  Bucyrus  steam-shovel  excavates 
the  material,  dumping  it  into  hopper-bot- 
tom cars  running  on  a  standard-gage 
track.  These  cars  are  then  hauled  by  a 
20-ton  Davenport  locomotive  up  a  small 
incline  to  a  trestle  over  a  hopper  and 
dumped.  From  this  point  a  belt  conveys 
the  material  to  a  revolving  screen,  which 
separates  the  boulders,  of  which  there  are 
a  large  number  ranging  up  to  a  foot  or 


more  in  diameter,  the  gravel  falling  into 
a  bin.  The  boulders  are  run  through  a 
gyratory  crusher  and  the  broken  pieces 
passed  through  the  screen. 

From  this  bin,  which  has  a  hopper  bot- 
tom, the  gravel  is  conveyed  by  another 
belt  up  to  the  washing  plant,  as  shown  in 
the  accompanying  photograph.  This  plant 
has  two  conical  revolving  screens  of  the 
Gilbert  type  and  washes  and  separates  the 
gravel  into  three  grades,  the  finest  ma- 
terial being  a  pure  sand.  The  lower  por- 
tion of  the  plant,  as  seen  in  the  photo- 
graph, consists  of  the  three  large  bins 
into  which  the  material  is  delivered  and 
stored.  From  these  bins  the  gravel  and 
sand  for  the  concrete  road  are  loaded  by 
chutes  into  the  cars  of  the  Chicago,  Lake 
Shore  &  South  Bend  Railway,  each  of 
which  holds  about  30  cu.  yd.  of  material. 
The  railway  tracks  parallel  the  road  under 
construction  for  the  entire  distance,  which 
has  rendered  delivery  an  easy  matter. 

How  Aggregate  Is  Handled  on  the  Job 

Three  miles  from  New  Carlisle  a  siding 
was  put  in  and  the  contractor's  gravel  and 
sand  bins  and  cement  sheds  erected.  The 
railway  at  this  point  is  on  a  fill,  and  so  in 
putting  in  the  siding  a  hopper  was  built 
under  the  track  opposite  the  center  of  the 
bins.  From  this  hopper  both  gravel  and 
sand  are  raised  by  a  small  bucket  conveyor 


to  their  proper  bins.  The  bins  are  of  equal 
size  and  hold  about  35  yd.  each.  Thia  is 
rather  small  but,  as  there  ia  another  electric 
line  close  by,  the  space  was  limited  and  it 
was  impossible  to  build  them  larger.  With 
unlimited  space  a  capacity  of  about  75  yd. 
would  have  been  used. 

Chutes  in  the  bottom  of  these  bins  dis- 
charge the  sand  and  gravel  directly  into  the 
Koppel  cars,  which  run  on  the  2  ft-gase 
industrial  track  built  on  the  other  side  of 
the  bins.  Beginning  at  the  sand  bin  each 
industrial  car  is  loaded  with  9  cu.  ft.  of 
sand,  the  amount  being  measured  by  a  tem- 
plet fitting  into  the  car.  Passing  on  to  the 
gravel  bin,  15  cu.  ft.  of  gravel  is  added  and 
last  of  all  six  bags  of  cement  are  piled  on 
top  from  the  cement  sheds.  Fifteen  cars 
make  up  a  train — a  third  of  the  total  num- 
ber— so  at  all  times  one  set  ia  being  loaded, 
another  unloaded  at  the  mixer,  and  the 
third  in  transit. 

The  mixer  is  a  special  one  built  for  the 
contractor  by  the  Marsh  Capron  Company. 
One  of  the  special  features  is  the  design 
of  the  skip,  which  is  at  right  angles  with 
the  axis  of  the  drum  on  the  side  of  the 
mixer,  so  that  when  lowered  the  side-dump- 
ing industrial  cars  discharge  their  contents 
directly  into  it.  By  this  means  all  re- 
handling  of  materials  at  the  mixer  is  done 
away  with,  a  much  smaller  crew  is  required 
and  there  are  no  wagons  or  wheelbarrows 
to  cut  into  the  subgrade.  No  material  is 
lost  by  being  trampled  into  the  ground  or 
getting  mixed  up  with  the  earth  subgrade. 
Moreover,  there  is  little  danger  of  cement 
getting  wet  in  a  sudden  storm,  and  no 
cement  pile  for  a  leaky  hose  to  play  on. 

The  contractor  feels,  also,  that  there  is 
less  danger  of  having  some  batches  of  con- 
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PIT  material  is  dumped  from  cars  into  this  hopper  and  elevated  to  screens  and  bins 
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Crete  with  improper  proportions,  as  it  is  so 
much  easier  to  fill  the  industrial  cars  with 
the  proper  amount  of  material  than  to  count 
the  number  of  wheelbarrows  being  dumped 
into  the  skip  and  to  see  that  each  is  filled 
properly. 

Miscellaneous 

Aside  from  the  handling  of  materials 
there  is  little  in  the  operation  of  this  work 
different  from  other  good-sized  concrete- 
road  jobs.  In  grading  a  Thew  steam  shovel 
with  a  -''<.-yd.  dipper  is  used  on  some  of  the 
cuts,  which  range  from  10  to  12  ft.  in  depth. 
As  many  as  thirty-five  teams  have  been  em- 
ployed on  this  part  of  the  work.  Part  of 
the  contractors'  new  equipment  consists  of 
steel  side-forms,  which  are  of  the  ordinary 
channel  t\-pe.  Joints  are  spaced  SO  ft.  apart 
and  protected  with  steel  plates.  The  mixer 
is  equipped  with  a  15- ft.  chute. 

The  concreting  record  so  far  is  450  lin. 
ft.  in  one  day  of  ten  hours.  One  train  of 
fifteen  cars  has  been  unloaded  and  the  con- 
crete mixed  and  placed  in  30  min.  Water 
is  obtained  by  pumping  from  wells.  For 
that  part  of  the  work  now  in  progress  four 
wells  were  driven,  about  2  miles  from  the 
New  Carlisle  end  of  the  work,  on  the  right- 
of-way  alongside  the  grade.  The  pump  is 
run  by  a  6-hp.  engine  using  kerosene  as 
fuel.  It  is  figured  that  this  will  supply 
18.000  gal.  per  day  through  fairly  level 
countr>-  for  a  distance  of  about  2'..  miles. 
A  pressure  tank  insures  a  steady  pressure 
of  about  30  lb.  per  square  inch.  The  2-in. 
pipe  line  is  provided  with  T's  150  ft.  apart 
to  furnish  connections  for  1-in.  hose  run- 
ning to  the  mixer  and  for  sprinkling  the 
concrete.  In  addition  there  are  cut-out 
valves  about  700  ft.  apart. 

Plana  and  specifications  for  the  road  were 
drawn  up  by  Henderson  McClellan,  county 
engineer  of  St.  Joseph  County,  Indiana. 
J.  M.  Rush  is  deputy  engineer  on  the  job. 
The  contractors  are  Jacob  Akerman  &  Com- 
pany, Laporte,  Ind.,  with  whom  is  associated 
F.  Runyon  of  Valparaiso,  Ind.  The  work  was 
let  at  $174,675 — an  average  of  about  $15,- 
000  per  mile  of  road.  The  width  is  18  ft., 
the  thickness  6  in.  at  the  sides  and  9  in.  at 
the  center.  The  concrete  was  mixed  in  pro- 
portions of  1:1 '2:2' 2. 


The  Revenue  fiioM  the  Wateb-Supply 
System  in  Los  Angeles,  Cal.,  was  $54,- 
713.43  for  the  first  week  in  June.  This  is 
the  first  time  the  weekly  income  from  this 
source  has  exceeded  $50,000. 


Water  Motors  Operate  Gate- 
Valves  in  Nozzle  Lines 

Compact  Design,  Mounted  on  Valve  Yoke — Nozzles 

Themselves  Ekjuipped  with  Ring  Deflectors 

By  J.  W.  SWAREN 

Hay  ward,  California 

IN  a  new  double  over-hung  tangential  unit 
which  is  being  installed  by  the  Alaska 
Gastineau  Company  at  its  Salmon  Power 
House,  one  of  the  most  interesting  features 
is  the  use  of  two  20-in.  motor-operated 
gate-valves  in  the  nozzle  lines  between  the 
terminal  "Y"  and  the  needle  nozzles.  These 
gates  are  operated  by  a  water  motor  of 
standard  Pelton  design,  with  double-face 
instead  of  single-face  buckets,  these  per- 
mitting economical  operation  with  either 
direction  of  rotation.  Referring  to  the  ac- 
companying view,  the  method  of  mounting 
this  water  motor  on  the  stand  of  the  rising- 
stem  gate  is  plainly  shown;  also  the  gear- 
ing arrangement  for  driving  the  gate 
spindle. 

Operation 

The  water  for  operating  the  motor  is 
taken  from  a  bonnet  and  a  valve  and  two 
needle  nozzles  are  provided  on  each  motor, 
one  for  either  direction  of  rotation.  These 
nozzles  are  marked  C. 

The  cycle  of  operation  is  as  follows :  As- 
suming the  valve  to  be  closed,  if  it  is  de- 
sired to  open  it,  the  needle  valve  C  is 
opened;  the  motor,  through  the  gearing, 
opens  the  valve.  At  B  is  shown  a  tappet 
on  the  stem  of  the  valve.  When  the  valve 
is  fully  open,  this  tappet  strikes  a  tappet 
arm,  the  mechanism  of  which  is  shown  at 
A,  Fig.  1.  This  operates  a  deflector,  which 
deflects  the  stream  of  water  from  the 
buckets  and  thus  prevents  over-running. 
When  the  valve  is  fully  open,  the  operator 
closes  the  needle  valve  C. 

When  it  is  desired  to  close  the  valve,  the 
needle  valve  on  the  opposite  side  is  opened, 
whereupon  the  motor  drives  down  the  gate 
spindle  until  the  tappet  B  strikes  a  corre- 
sponding tappet  arm  on  the  other  side  of 
the  yoke,  thus  preventing  over-running  at 
closure. 

Assuming  the  valve  to  be  wide  open  and 
the  operator  by  mi-stake  to  open  the  needle 
valve  C,  the  tappet  would  be  holding  the 
deflector  in  such  a  position  that  no  water 
would  strike  the  buckets,  thus  preventing 
any  possibility  of  damage  to  the  mechanism. 

Referring  to  Fig.  2,  the  general  arrange- 


FIG.    2 — CLOSE    VIEW    OF    MOTOR 

ment  of  the  water  motor  is  plainly  shown. 
At  D  is  shown  the  mechanism  for  operating 
the  equalizing  by-pass  valve,  so  that  the 
operator  can  easily  equalize  the  pressure 
on  both  sides  of  the  gate  before  attempt- 
ing to  open  it. 

At  E,  Fig.  1,  is  shown  the  deflectors  which 
will  be  used  for  governing.  These  are  of 
the  ring  type,  a  new  development  along 
this  line,  the  advantages  of  this  type  being 
a  material  quenching  of  the  energy  of  a 
jet  when  it  is  deflected. 

The  needles  and  the  needle  nozzle  are 
hand  operated  by  the  usual  needle  mecha- 
nism. 

The  entire  unit  is  designed  to  operate 
under  390-ft.  head  and  develops  2500  hp. 
The  photographs  were  taken  on  the  erect- 
ing floor  of  the  manufacturer  prior  to  ship- 
ment. 


Illinois   Central    Railroad    Reduces 
Grades  in  Kentucky 

THE  PICTURE  on  the  front  cover  of  this 
issue  is  taken  at  the  Iron  Hill  cut  of 
the  Illinois  Central  Railroad  in  Kentucky, 
between  Princeton  and  Paducah.  By  reduc- 
ing the  ruling  gradient  from  1.25  per  cent  to 
0.50  per  cent  against  southbound  traffic 
(0.75  per  cent  being  allowed  against  the 
lighter  northbound  traffic)  the  company  has 
doubled  its  tonnage  capacity  per  train.  The 
cut  shown  was  the  largest  on  the  improve- 
ment, which  has  just  been  completed; 
630,000  eu.  yd.  were  involved  in  the  cuts. 
The  work  was  done  under  the  direction  of 
F.  C.  Walter,  Jr.,  assistant  engineer,  who 
reported  to  F.  L.  Thompson,  assistant  chief 
engineer. 


FIG.    1 — GATE-VALVES   AEE   OPEHATED   BY   WATER    MOTORS   MOUNTED   ON   VALVE   YOKES 


The  Total  Production  of  Explosives 
in  the  United  States  during  the  year  1914, 
exclusive  of  exports,  according  to  figures 
compiled  by  Albert  H.  Fay  of  the  U.  S. 
Bureau  of  Mines,  was  450,251,489  lb.  or 
225,126  short  tons,  as  compared  with  500,- 
015,845  lb.  or  250,008  short  tons  for  1913. 
The  production  for  1914  is  segregated  as 
follows:  Black  powder,  206,099,700  lb.; 
"high"  explosives  other  than  permissible 
explosives,  218,453,971  lb.;  and  permissible 
explosives,  25,697,818  lb.  The  figures  rep- 
resent a  decrease  of  23,839,831  lb.  of  black 
powder;  23,932,573  lb.  of  high  explosives; 
and  1,987,952  lb.  of  permissible  explosives, 
as  compared  with  1913. 
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Reinforced-Concrete  Tank  of  100,000-Gallon 
Capacity  Designed  by  Use  of  Diagrams 

Forms  Constructed  to  Insure  Continuous  Pouring  of  Concrete- 
Waterproofing  and  Dense  Concrete  Employed  to  Prevent  Leakage 

By  A.  R.  JAMES 
Bing  &  Bing  Construction  Company,  Inc..  New  York  City 


185 


IN  THE  ARTICLE  entitled  "Rapid  Con- 
struction of  Additions  to  Steel  Building," 
by  H.  E.  Mitler,  which  appeared  in  the  En- 
gineering Record  of  March  27,  page  404, 
reference  is  made  to  the  erection  of  a  re- 
inforced-concrete  tank  in  the  basement  of 
this  building,  which  furnishes  the  water 
supply  for  the  operation  of  the  sprinkler 
system.  This  type  of  storage  reservoir 
is  adaptable  in  the  construction  of  loft 
buildings  where  there  is  need  of  a  large 
supply    of    water,    and    where    steel    tanks 
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one  part  of  a  tested  Portland  cement  to  two 
parts  of  selected  washed  sand  and  four 
parts  of  clean,  well-graded  gravel,  the  in- 
tention being  to  obtain  as  nearly  water- 
tight concrete  as  possible  by  a  proper  grad- 
ing of  the  aggregate,  although  it  was 
thought  wise  to  use  a  waterproofing  com- 
pound as  an  additional  precaution  against 
any  possible  leakage. 

The  concrete,  beginning  with  the  floor, 
was  poured  continuously  to  the  tops  of  the 
walls,  the  chutes  being  switched  to  the 
walls  as  soon  as  the  concrete  in  the 
floor  had  about  reached  its  final 
level.  The  isolated  column  shown 
on  the  plan  was  also  poured  at 
B     the  same  time  as  the  floor  to  ob- 

T 


tion  12  in.  wide  at  any  height  of  wall  for  a 
given  head  of  water  can  be  obUined  from 
thifl  diagram. 

The  thickness  of  wall  derived  from  the 
curves  in  this  chart  are  minimum  values 
only,  and  depend,  as  is  shown  more  clearly 
by  the  formulas  given  later,  upon  shearing 
and  bending-moment  considerations.  These 
thicknesses  may  be  increased  and  the 
amount  of  steel  reduced  if  thereby  an  eco- 
nomical result  is  obtained  and  the  space 
occupied  by  the  tank  or  reUining  wall  ia 
not  a  determining  factor.  The  effect  of  the 
steel  used  in  the  outer,  or  compression, 
side  of  the  walls  has  been  neglected. 

Slab  action  in  the  upright  cantilevers  is 
neglected  entirely  in  this  design  and  also 
in  thie  chart,  as  the  reductions  in  stressea 
which  would  result  may  be  made  by  the  de- 
signer for  any  individual  case,  and  because 
this  action  is  almost  entirely  eliminated  in 
a  wall  of  any  length.  In  the  present  case 
the  walls  were  designed  as  independent  can- 
tilevers, as  were  also  the  floors  adjacent  to 
them.  Questions  of  local  conditions,  such 
as  the  surrounding  rock  walls  on  two  sides 
(which   may   be  removed   at  some  future 
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GENERAL   DETAILS   OF   REINFORCED-CONCRETE   TANK    FURNISHING   WATER   SUPPLY    FOR  SPRINKLER  SYSTEM 


would  be  undesirable  owing  to  difliculties 
that  would  be  encountered  in  their  construc- 
tion. The  general  dimensions  and  typical 
sections  of  the  tank  are  shown  in  the  ac- 
companying figure.  The  location  was  in  the 
basement  below  the  arch  of  a  mezzanine 
floor,  which  formed  a  cover  for  it,  and 
which  contained  a  manhole  for  entering  the 
tank  to  inspect  and  clean  it  when  necessary. 

Anchor  Rods  and  Forms 

After  the  excavation  was  completed  to 
solid  rock,  holes  were  drilled  for  1-in. 
anchor  rods,  which  were  then  placed  and 
grouted  in,  and  the  entire  floor  of  the  tank 
was  covered  with  2  in.  of  concrete  in  order 
that  the  rock  would  be  preserved  during 
the  process  of  form  erection  and  fabrica- 
tion of  steel,  all  of  which  had  to  be  done 
within  the  limits  of  the  tank. 

Forms  for  the  inside  face  of  the  tank 
were  constructed  of  1-in.  tongue-and- 
groove  yellow-pine  boards,  which  were 
nailed  horizontally  to  2  x  4-in.  uprights 
spaced  about  2  ft.  on  centers,  and  which 
were  hung  from  the  steel  floorbeams  above. 
To  these  uprights  4  x  6-in.  timbers  were 
spiked,  running  horizontally  about  5  ft. 
apart.  In  order  not  to  have  any  braces  or 
other  timbers  resting  on  top  of  the  floor, 
and  in  order  to  pour  floor  and  wall  in  one 
operation,  a  central  hip  was  constructed, 
also  hung  from  the  steel  beams  above,  and 
from  this  hip  .3  x  10-in.  struts  were  run  at 
6  ft.  intervals  to  the  4  x  6-in.  horizontals 
on  all  of  the  forms.  This  system  of  bracing 
made  it  necessary  to  pour  all  four  walls  at 
the  same  time. 

The  concrete  was  machine  mixed,  using 


tain  a  perfect  bond  at  its  base.  The  total 
amount  of  concrete,  250  cu.  yd.,  was  poured 
in  about  forty-two  consecutive  hours,  the 
men  working  in  ten-hour  shifts. 

The  vertical  bars  in  the  walls  were  hung 
by  wires  fastened  to  2  x  4-in.  timbers  placed 
on  top  of  the  steel  floorbeams  above  the 
tank.  The  horizontal  > i-in.  bars  were  then 
clipped  to  the  vertical  bars  with  patented 
clips.  This  arrangement  permitted  the 
shorter  vertical  bars  to  be  clipped  to  the 
horizontal  Vi-in.  bars  at  the  various  heights 
and  spacing  required  by  the  design. 

In  waterproofing  the  concrete  it  was  de- 
cided to  use  the  Trus-Con  waterproofing 
paste,  which  was  stirred  into  the  water  at 
the  mixer.  Two  barrels  were  used,  one  fftf 
mixing  the  water  and  paste,  and  the  other 
for  the  mixed  product  which  was  placed  ad- 
jacent to  the  mixer.  Where  the  16-in.  dis- 
charge pipe  passed  through  the  concrete 
wall  the  joint  was  sealed  by  packing  with 
oakum  soaked  in  a  very  viscid  plaster  bond. 
Cement  was  then  troweled  over  the  oakum, 
and  both  pipe  and  concrete  adjacent  to  the 
hole  were  covered  with  two  coats  of  hot 
tar.  This  seems  to  have  made  a  tight  joint, 
as  there  has  been  no  indication  of  leakage 
in  six  months,  although  there  is  vibration 
of  the  pipe  whenever  the  pumps  are' work- 
ing. 

Diagram  for  Cantilever  Walls 

In  the  design  of  this  reservoir,  the  di- 
agram on  page  136  was  used.  The  re- 
quired thickness  of  any  reinforced-concrete 
wall  subjected  to  hydrostatic  pressure  with 
a  head  not  exceeding  24  ft.,  and  the  re- 
quired amount  and  spacing  of  steel  in  a  sec- 


date),  a  brick  curtain  wall  carried  by  the 
concrete  wall  forming  one  side,  incased 
steel  columns  and  all  other  items  whose 
consideration  would  tend  to  reduce  the 
stresses  as  actually  obtained,  were  all 
finally  discarded  and  the  strength  of  the 
structure  figured  for  maximum  conditions 
only.  Should,  this  type  of  reservoir  be  con- 
structed on  a  clay  or  gravel  bed,  additional 
investigation  would  also  have  to  be  made 
at  the  base  for  proper  distribution  of  the 
soil  pressure. 

Considering  the  typical  section  BB  of  the 
tank  shown  in  the  figure,  at  the  top  of  the 
wall  the  thickness  of  8  in.  was  adopted  as  a 
practicable  minimum,  including  a  2-in.  pro- 
tective covering  to  the  main  steel,  the  bars 
being  placed  at  a  depth  of  6  in.  from  the 
outside  face  of  the  wall. 

Theory  and  Use  of  Diagram 

The  diagram  contains  three  sets  of 
curves:  A  bending-moment  curve  from 
which  data  are  obtained  for  cakulating 
any  values  of  A,  desired;  a  set  of  lines  for 
obtaining  the  required  thickness  of  wall  at 
base  for  any  head  of  water  h,  or  thickness 
of  wall  d'  at  any  depth  of  wall  W  sustaining 
a  total  head  of  water  h:  and  finally,  a  set 
of  curves  which  give  the  required  area  of 
steel  A„  for  a  length  of  1  ft.  of  wall  at 
any  depth  h'  for  a  total  head  of  water  h. 
The  thickness  d  of  the  upright  cantilever  at 
the  top  is  assumed  in  all  cases  as  6  in.,  and 
the  base  thickness  is  determined  either  by 
the  compressive  fiber  stress  in  the  concrete 
for  heads  less  than  17' 2  ft-,  or  for  greater 
heads  (up  to  24  ft.)  by  the  shearing  value 
of  concrete.    Reservoir  walls  whose  heights 
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Vbkws  of  d  or  d'  in  Inches 
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2  in.,  a  value  greatly  in  excess  of  that  re- 
quired for  the  head  of  water  impounded. 

The  tank  was  designed  by  the  writer,  and 
constructed  under  his  supervision  by  the 
Bing  &  Bing  Construction  Company,  Inc., 
of  New  York  City,  general  contractors. 
The  design  was  checked  by  Weiskopf  &  Bur- 
roughs, also  of  New  York  City,  consulting 
engineers  for  the  architect,  I.  E.  Ditmars. 


Vbkies  of  Bending  Moment  in  Thousand  la  Ux  on  Verfcal  Slob 
DIAGRAM   FOR  DESIGNING  WALLS  UNDER  HYDROSTATIC  PRESSURE 


are  greater  than  24  ft.  are  usually  more 
economical  if  designed  with  counterforts. 

Having  found  the  required  thickness  d 
at  base  of  wall  from  the  d  curve,  any  inter- 
mediate thickness  d'  at  any  depth  h'  is  ob- 
tained at  once  from  the  lines  having  their 
apex  at  d  =  6  in.  Equations  from  which 
the  data  for  plotting  these  curves  were  ob- 
tained are  given  below,  using  standard 
notation.  Let  /e  =  650,  /,  =  16,000,  r  =  40, 
6  =  12  in..  &  =  107.4.  Since  M  =  feftcT  = 
wh'/6,  w  being  taken  at  62.4  lb.  per  cubic 
foot, 

''=Vl07.fxi2==Vl^  ^'^ 

Total  shear  V  =  P  =  176/d  =  wh'/2  for  hy- 
drostatic pressure. 

Assuming  ;  =  7/8,  and  solving  for  d, 

d  =  AV13.4  (2) 

Ekiuating  these  values  of  d  and  solving  for  h, 
V*M0.3  =  AM3.4  and  h  =  17.5  ft.,  or  for 
a  head  of  water  of  17.5  ft.  the  thick- 
ness of  wall  is  the  same  for  both  shear  and 
bending-moment  considerations.  For  values 
of  h  less  than  17.5  ft.  equation  (1)  governs, 
and  for  greater  heads  than  17.5  ft.  equation 
(2)  must  be  used.  From  these  two  values 
of  d  the  d  line  is  plotted,  and  at  points  on 
this  curve  corresponding  to  the  different 
heights  of  wall  lines  are  drawn  to  a  point 
representing  a  6-in.  effective  wall  thickne-ss. 

The  required  area  of  steel  in  the  bottom 
of  the  wall  at  any  height  for  a  1-ft.  length 
of  wall  is  given  on  the  A,  curves,  which 
were  plotted  from  the  formula 

A    =         ^^ 
'       16,000  X  7d 

taking  d  directly  from  the  d  curve  and  M 
from  the  bending-moment  curve.  These 
curves  give  values  of  A,  at  any  point  of  a 
wall  whose  total  height  is  shown  on  the  A, 
curve.  To  obtain  depths  at  which,  say, 
half  this  amount  of  steel  and  hence  twice 
the  spacing  of  bars  is  required,  find  the 
point  on  the  A,  curve  corresponding  to  half 
the  area  of  steel  required  at  the  base,  and 
on  the  right-hand  margin  find  the  depth  at 
which  the  required  spacing  is  to  be  made. 
Any  other  spacing  may  be  found  in  a  sim- 
ilar manner.  Bars  should  extend  beyond 
this  point  the  distance  of  fifty  diameters 
required  for  bond  consideration. 

Horizontal  steel  was  assumed  sufficient  at 


1-ft.  centers,  and  was  also  placed,  in  con- 
junction with  vertical  bars  of  the  same  size 
and  spacing  on  the  outside  faces  of  the 
walls  around  the  entire  tank  to  take  up  the 
shrinkage  caused  by  temperature  changes. 
In  the  floor  of  the  tank  the  shrinkage  bars 
were  laid  both  ways  1  ft.  on  centers,  and 
since  the  location  of  the  tank  prohibits  the 
use  of  a  toe  at  the  bottom,  the  stresses  in 
the  top  of  the  floor  caused  by  the  overturn- 
ing moment  were  partly  taken  up  by  these 
bars,  and  the  remaining  stresses  by  special 
bars,  placed  as  shown  in  the  figure.  The 
horizontal  shrinkage  bars  were  carried 
around  the  corners  to  some  distance  along 
adjacent  walls,  to  prevent  cracking  at  the 
corners. 

It  is  possible  that  the  thickness  of  the 
wall  might  be  altered  for  certain  conditions, 
as  was  the  case  in  the  present  construction, 
where,  for  instance,  a  curtain  wall  2  ft.  4 
in.  wide  rested  on  top  of  one  side  of  the 
tank,  necessitating  a  thickness  of  d  ^  3  ft. 


Minneapolis  Dredging   Pump 
Operates  Electrically 

Two-Speed  Reduction  Gears  Give  Low  Power  Con- 
sumption and  Maintenance  Cost  in  Driving 
15 -Inch  Pump  on  Hydraulic  Dredge 

A  SPEED  REDUCTION  from  720  to  300 
and  250  r.p.m.  between  the  motor  and 
the  main  15-in.  dredging  pump  is  effected 
by  helical  gears  in  a  dredge  designed  in 
1914  for  improvement  work  on  Lake  No- 
komis  for  the  city  of  Minneapolis.  The 
entire  plant  on  this  dredge  consumed  less 
than  %  kilowatt-hour  per  cubic  yard 
dredged  in  service.  It  was  designed  by  the 
Norbom  Engineering  Company  of  Phila- 
delphia, to  the  secretary  of  which,  George 
S.  Hoell,  the  Engineering  Record  is  in- 
debted for  a  summary  of  the  features  of 
the  dredge,  and  the  considerations  govern- 
ing its  design. 

The  convenience  and  cleanness  of  elec- 
tric drive  for  various  types  of  machinery 
has  for  some  time  made  it  desirable  to  oper- 
ate hydraulic  dredges  electrically.  This  mo- 
tive power  has  been  applied  without  diffi- 
culty to  the  auxiliary  machinery.  The 
cutter  head,  for  instance,  running  at  from 
10  to  20  r.p.m.,  is  operated  through  reduc- 
tion gears  and  shafting  with  considerable 
flexibility.  Even  a  sudden  stop  can  be  taken 
care  of  by  a  blowout  switch.  On  the  other 
hand,  while  electrically  driven  centrifugal 
pumps  have  been  used  successfully  for  many 
years,  the  electrically  driven  dredging  pump 
presents  features  that  must  be  given  ear- 
nest study  if  the  dredge  is  to  be  a  success. 
A  small  and  fast  rotating  runner  such  as 
is  necessary  with  a  direct-connected  motor 
is  verv  inefficient  and  soon  wears  out.   Even 


LARGE   DREDGE   PUMP   DRIVEN    AT   LOW   SPEEDS   BY    HIGH-SPEED    MOTOR 

Reduction  and  change  of  speedn  accompUahed  by  cut    helical    gears — pump    running,    shown    by    blurred 
shaft  coupling ;  vibration  slight,  as  Indicated    by  sharpness  of  photograph. 
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the  speed  of  an  extremely  slow  motor,  350 
r.p.m.,  is  a  high  speed  for  dredging  pumps, 
and  furthermore  such  a  motor  is  undesir- 
able on  account  of  its  high  cost,  bulk  and 
low  efficiency.  A  one-speed  motor,  whether 
of  high  or  low  speed,  is  too  rigid  to  be  de- 
sirable for  a  dredge  that  one  day  has  to 
pump  against  a  5-ft.  lift  and  200  ft.  of 
pipe  and  the  next  against  a  25-ft.  lift  with 
2000  ft.  of  pipe  line.  If  the  motor  and 
pump  have  been  designed  for  effective 
work  for  the  latter  condition,  they  will  be 
practically  useless  on  the  former.  If  the 
speed  of  the  motor  is  varied  by  resistance 
in  the  circuit  through  a  controller,  the 
waste  of  power  is  very  great.  A  multiple- 
speed  motor  is  also  undesirable,  on  account 
of  its  intricate  construction  and  wiring, 
and  its  high  cost. 

Large  Runner  Selected 

For  the  dredge  at  Minneapolis,  then,  a 
large  pump  runner,  54  in.  in  diameter,  was 
selected  to  insure  an  efficient  working  length 
of  the  vanes.  It  is  given  flexibility  by  hav- 
ing two  speeds,  one  250  and  the  other  300 
r.p.m.  The  pump  is  driven  by  a  500-hp. 
synchronous  motor  running  at  720  r.p.m. 
The  speed  reduction  and  speed  change  are 
effected  through  two  sets  of  cut  helical 
gear  running  in  an  inclosed  casing  and 
lubricated  with  oil.  A  lever  on  top  of  the 
gear  box,  connected  with  a  rigid  clutch, 
locks  the  gears  in  position  for  the  desired 
speed. 

The  combination  of  the  synchronous  mo- 
tor and  a  pump  of  ample  and  efficient  size, 
equipped  with  this  speed-change  device, 
furnishes  an  economical  unit  for  dredging 
purposes.  The  loss  of  efficiency  in  trans- 
mission through  the  reduction  gears  is  less 
than  2  per  cent,  and  actual  results  with  a 
pipe-line  length  varying  from  500  to  2000 
ft.  over  a  period  of  two  months  have  shown 
a  power  consumption  of  from  1/2  to  %  kilo- 
watt-hour per  cubic  yard  of  excavation. 
This  figure  includes  all  the  power  used  on 
the  boat,  both  for  the  auxiliary  machinery 
and  for  the  main  pump. 

The  low  speed  is  used  with  pipe  lines  up 
to  1200  or  1500  ft.  in  pumping  against  a 
12-ft.  head,  and  the  high  speed  for  any  re- 
sistance greater  than  this.  The  cutter  head 
is  operated  by  a  50-hp.  slip-ring  motor,  and 
the  main  hoisting  engine  by  a  30-hp.  motor 
of  the  same  type.  This  hoist  has  five  drums 
and  two  winch  heads.  A  water-jet  ex- 
hauster operated  by  an  auxiliary  pump  is 
used  for  priming  the  main  pump.  There 
are  also  provisions  for  fire  service,  water 
sealing  of  the  stuffing  box  on  the  pump  and 
of  the  ball  joint  on  the  ladders,  and  for 
pumping  out  the  bilges. 

Three-phase  60-cycle  current  at  2300 
volts  is  used  without  transformation  for  the 
three  principal  motors.  This  current  is 
transformed  to  a  lower  voltage  for  the  serv- 
ice motor,  and  a  motor-generator  set  is 
installed  for  furnishing  direct  current  for 
lighting.  A  6000-candlepower  searchlight, 
several  arc  and  incandescent  lights,  and  an 
electric  horn  for  signal  purposes  are  in- 
serted on  the  direct-current  circuit.  The 
whole  plant  is  installed  on  a  hull  80  ft.  long, 
24  ft.  wide  and  7  ft.  deep,  which  draws  40 
in.  of  water. 

The  dredge  under  average  conditions  has 
excavated  5600  cu.  yd.  per  day,  place  meas- 
urement. The  maximum  24-hr.  output  so 
far  recorded  is  more  than  7000  cu.  yd.  The 
Northern  Dredge  &  Dock  Company  is  con- 
tractor for  the  improvement  work  on 
which  the  dredge  is  being  used. 


ENGINEERING    RECORD 


Salt  Solution  Method  Used  for 
Testing  Centrifugal  Pump 

Accuracy  Shown  to  Be  Within  1.15  Per  Cent,  Even 

Without  Refinements  Hitherto  Used  for 

Turbine  Tests 

By  BEN  D.  MOSES 

Berkeley,  California 

THE  recent  suggestions  as  to  methods  of 
measurement  of  stream,  turbine  and 
pump  discharges  by  the  use  of  chemicals 
call  for  quite  thorough  verification.  Two 
independent  runs  have  been  made  on  a  small 
3y2-in.  centrifugal  pump,  used  for  cir- 
culating purposes  in  the  hydraulic  lab- 
oratory at  the  University  of  California. 

The  pump  took  its  suction  from  a  20  x 
20  x   12-ft.  concrete  tank  and   discharged 
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PUMP  TESTED  BY  SALT-SOLUTION  METHOD 

through  a  3V2-in.  line,  40  ft.  long,  into  a 
concrete  weir  box.  From  the  box  the  water 
ran  over  a  30-in.  weir  into  a  spillway  and 
could  be  deflected  by  a  special  scooping 
device  into  a  7  x  7  x  12-ft.  rectangular  con- 
crete tank.  This  tank  was  fitted  with  a 
hook  gage,  graduated  to  millimeters,  and 
had  been  carefully  calibrated  previously  by 
means  of  a  weighing  tank.  The  actual 
measurement  then  was  accurate  to  within 
at  least  1  per  cent. 

In  the  first  run  a  25  per  cent  salt  solution 


was  used,  it  being  introduced  into  the  suc- 
tion by  meann  of  a  >/4-in.  pipe  tapped  into 
the  side  of  the  elbow  at  A  (see  figure). 
This  led,  by  means  of  a  rubber  tube,  to  a 
5-gaI.  oil  can,  B,  placed  on  a  platform  scale. 
After  the  pump  had  been  started  and 
was  running  steadily  a  sample  of  the  dis- 
charge was  taken,  then  the  salt  solution 
admitted,  after  iU  weight  had  been  care- 
fully taken,  and  the  time  of  flow  obtained 
with  a  stop  watch.  During  the  run  samples 
were  gotten  of  the  discharge,  reading* 
taken  of  the  hook  gage  on  the  Unk  and  time 
recorded. 

The  second  run  was  a  little  more 
elaborate,  there  having  been  added  another 
.solution  tank  and  a  pair  of  scales,  C,  fitted 
with  a  float  and  pulley  arrangement  to  in- 
sure a  constant  level  in  the  tank  directly 
connected  to  the  pump.  Samples  were  also 
taken  right  at  the  discharge,  only  some  14 
in.  from  the  "dosing"  tap. 

The  data  in  the  table  show  the  general 
results  and  the  pos.sibilities  of  the  method 
in  connection  with  such  teats. 

It  would  seem  from  the  above  results 
that  the  greatest  sources  of  error  would 
be  encountered  in  (1)  the  uniform  introduc- 
tion of  the  solution  into  the  suction  and  (2) 
in  the  mixing  of  the  dosing  solution  and  the 
water. 

It  is  to  be  hoped  that  the  laboratories 
equipped  with  the  means  will  run  exhaustive 
tests,  trying  out  different  methods  of 
dosing,  sampling,  etc.  If,  however,  the 
method  can  be  relied  upon  to  within  1  or 
1.5  per  cent,  as  the  first  two  tests  indicate, 
its  use  is  advisable  over  that  of  any  other 
device.  Even  in  the  third  case  the  error 
was  less  than  3  per  cent.  This  error,  while 
comparatively  high,  is  really  remarkably 
low  in  view  of  the  fact  that  the  salt  solu- 
tion had  to  mix  in  about  one-fifth  of  a 
second  and  before  it  had  moved  2  ft.  It 
was  injected  at  the  wall  of  the  elbow  and 
removed  at  the  wall  of  the  discharge.  With- 
out doubt  under  the  proper  conditions  of 
injection  and  sampling  an  accuracy  of  1 
per  cent  could  be  hoped  for. 

The  above  data  seem  to  point  out  the 
following : 

(1)  The  dosing  and  sampling  stations 
should  be  as  far  apart  as  possible,  say  100 
times  the  diameter  of  the  pipe. 

(2)  The  dosing  must  be  effected  under 
a  constant  pressure,  insuring  a  constant 
rate. 

(3)  A  dosing  and  a  sampling  pipe  that  ex- 
tended across  the  suction  and  discharge  re- 
spectively and  contained  side  perforations 
would  assist  in  the  mixing. 

(4)  A  saturated  solution  of  salt  contains 
about  25  per  cent,  so  that  possibly  a  20  per 
cent  solution  would  in  general  be  the  safest, 
or  about  2  lb.  of  salt  per  gallon  of  water. 


Data  on  Pcmp  T18T8,  UsiNO  Salt  SoLtinoN 

Test  I  Test  3 

Uslns  two  aolution  tmnka 

Te«tl  , ' , 

Using  one       (Sample  40         (Sample 
aolution  ft.  from  at 

tank  diacharse)       discharsc) 

Weight  of  solution  in  tanks  before  run.  lb........... 57.1  7 J. JO  71.20 

Weight  in  tanks  after  run,  lb |«j  .  "■««  "JJ 

Amount  injected,   lb.. , ""  *'-^"'  '" -• 

Time  of  injections,  min - num  nil4  nixi 

Rateofdosin|  lb.  persec... :;::::::::::::::::::::::::     ?:}IP       WW         ?:}?| 

0""= 'R^te^f  toing.'  cu!  ft  per  iii : 000172  O.OOISH  O.OOUM 

Comparative  strength  aa  obtained  bv  flUration  wUh  AgNO.  toltUion 

0.9C8  1.55  1.85 

Supply  water    g.gg  10.19  10.015 

Discharge  water    5o}(  5510  5510 

Salt  solution. . . . . .  ■  •  •  ;••,•■••••■•,■„■  water  strength .'.'." «S«.5  OS*  651 

R  =  ratio  salt  strength  to  increase  m  water  sirenB"!   • j^j^  j  ^^^  j  jj 

Quantity  discharged  =  Rx«,  sec.  II j^j,  1.215  1.115 

Quantity  by  measuring  tank.  sec.  it j  ,,5  j  ^„  ^  ,  jjj 

Error    ;; 0.46  1.15  1.88 

Error,    per    cent ' 
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(5)  A  rate  of  dosing  of  about  1  gal.  of 
salt  solution  to  500  gal.  discharge  seems 
ample.  This  would  mean  on  a  100,000-gal. 
pump  200  gal.  of  salt. 

i6)  The  salt  solution  injected  would 
better  be  weighed  than  measured  volumet- 
ricall>-. 

1 7)  A  sensitive  hydrometer,  calibrated  to 
thousandths,  might  be  used  for  obtaining 
the  specific  gravity  of  the  salt  solution. 

(8)  The  titration  method  is  convenient 
and  simple,  there  being  only  a  call  for  com- 
parative and  not  absolute  strengths  of  the 
different  samples,  so  that  they  may  be  rated 
in  terms  of  the  amount  of  titrating  solution 
(AgNO,)  required  for  equal  volumes. 

In  Test  1  the  exact  amount  of  salt  in  each 
sample  was  actually  worked  out,  but  in  2 
and  3  all  comparisons  were  made  upon  the 
amount  of  titrating  solution  needed. 

In  closing  it  may  be  stated  that  the  whole 
scheme  is  clean,  accurate,  simple  and 
scientific,  and  would  appear  to  be  applicable 
to  all  t>'pes  of  centrifugal-pump  or  turbine 
tests. 


Stations  for  Third  Track,  New  York  Elevated, 
Placed  Above  Existing  Platforms 

New  Track  Raised  11} /i>  Feet  Above  Old  Level  Instead  of  Widening  Struc- 
ture— Special  Provision  Necessary  for  Bracing  Bents  Only  5  Feet  Wide 


Road-Dragging  is  compulsory  in  Kansas, 
but  the  township  highway  commissioners 
are  not  allowed  to  expend  more  than  $15  per 
mile  per  year  for  any  one  mile.  The  amount 
paid  by  law  is  not  to  exceed  $1  per  mile  for 
each  time  dragged,  provided  the  width  to  be 
dragged  is  not  less  than  16  ft.  and  if  not  less 
than  30  ft.  the  amount  paid  is  limited  to 
$1.50  per  mile  for  each  time  dragged. 


SUPPLEMENTING  the  explanation  in 
the  Engineering  Record  of  June  19, 
page  781,  of  some  problems  in  the  design  of 
the  third-tracking  of  the  New  York  elevated 
railway,  there  will  be  described  here  some 
of  the  details  in  the  hump  construction  at 
stations.  For  this  purpose  the  Third 
Avenue  line  will  be  used.  This  construc- 
tion is  typical  of  the  hump  type  adopted 
for  the  new  express  stations  at  Fourteenth 
and  Eighty-sixth  Streets,  on  the  Second 
Avenue  line,  at  Fourteenth,  Thirty-fourth, 
Sixty-sixth  and  145th  Streets,  on  the  Ninth 
Avenue  line,  as  well  as  at  Ninth,  Twenty- 
third,  Forty-second  and  106th  Streets  on 
the  Third  Avenue  line.  An  example  of  rapid 
erection  on  this  work  was  given  in  the 
Engineering  Record  of  Jan.  16,  page  86. 

The  general  scheme  adopted  was  to  use 
hump  construction  supported  by  bents  on 
the  new  cross  girders,  utilizing  old  stringers 
when  possible.  The  maximum  grade  of  3 
per  cent,  the  350-ft.  express  stations  and 
the  grade  of  the  existing  double-track  line 
fixed  the  length  of  the  hump.  When  the  old 
line  is  level,  it  requires  about  sixteen  panels 
to  rise  the  necessary  11 V2  ft.,  allowing  for 
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CSOS8-8ECnON  AT  TYPICAL  STATION  FOB  THIRD-TRACK  EXPRESS  SERVICE 


the  vertical  curves  at  each  end.  If  the  ex- 
isting track  grades  also  form  a  hump,  the 
length  is  increased;  if  the  old  track  grades 
form  a  depression,  the  length  is  decreased. 
It  is  anticipated  that  the  cost  of  operation 
of  the  express  trains  will  be  greatly  de- 
creased due  to  saving  in  braking  when 
entering  these  stations  and  the  rapid 
acceleration  when  leaving  them.  The 
special  features  include  the  tie  plates  con- 
necting the  higher  bents  with  the  cross 
girders,  the  new  diagonal  struts,  with  con- 
nections between  the  new  bents  and  old 
track  stringers,  and  the  special  bents  car- 
ried by  two  adjacent  panels  at  the  Forty- 
second  Street  station. 

New  Construction  Required 

On  the  Third  Avenue  line  the  old  double- 
track  elevated  construction,  which  had  been 
partially  reinforced,  contained  many  panels 
of  third-track  stringers  between  the  outside 
tracks,  usually  provided  to  allow  the  in- 
stallation of  cross-overs.  Except  below 
the  upper  platforms  at  the  new  express 
stations,  where  new  columns  and  new  cross 
girders  were  provided  to  carry  the  added 
platform  loading,  the  old  columns  were  rein- 
forced to  carry  the  third  tracks.  New  cross 
girders  were  required  at  all  other  bents 
where  no  third-track  stringers  were  already 
provided.  The  old  center-track  stringers 
were  used,  when  available,  in  all  cases  where 
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DETAILS  OF  SPECIAL   TOWER  SUPPORT 
FORTY-SECOND  STREET  STATION 


Plan  of  Lateral  Bracing 
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BENTS  WITH  DIAGONAL  BRACES  SUPPORT  NEW  TRACK  STRINGERS  AND  PLATFORMS 


the  tracks  remained  at  the  same  level. 
When  the  third  track  had  to  be  elevated  to 
reach  the  upper-level  express  station,  new 
plate-girder  stringers,  which  varied  in  end 
details  from  panel  to  panel  to  connect  to  the 
cross  girders,  were  used.  The  old  stringers 
could  not  be  utilized  because  of  difficulties 
in  cutting  them  out  without  injury. 

When  the  stringers  were  several  feet 
above  the  cross  girders,  small  bents 
braced  by  a  diagonal  strut  to  the  old  track 
stringers,  when  such  stringers  had  been 
provided,  were  used.  The  old  stringers 
were  retained  in  every  other  bay,  except  in 
special  cases,  as  at  the  Forty-second  Street 
station.  If  no  old  stringers  were  available, 
new  latticed  struts  between  the  cross  gir- 
ders were  used  for  the  alternate  panels 
and  diagonal  struts  from  the  top  of  the 
bents  connected  to  the  first  upper-panel 
gusset  plates.  The  accompanying  photo- 
graphs and  drawings  indicate  the  method  of 
connecting  the  new  bents  and  struts,  and 
show  the  details  of  the  tie  plates  used  for 
the  higher  bents.  Wind  pressure  on  empty 
cars  was  sufficient  to  require  this  tension 
connection,  the  bents  being  only  5  ft.  wide 
in  order  to  use  struts  to  the  old  stringers 
which  had  the  same  spacing. 

Details  of  Station  Construction 

In  order  to  keep  the  new  upper-level  plat- 
forms as  low  as  possible,  only  12  in.  was 
allowed  for  the  platform  beams  and  floor. 
The  fixed  height  of  3  ft.  6  in.  from  platform 
to  rail  and  the  required  overhead  clearance 
of  14  ft.  resulted  in  the  rise  of  11  ft.  6  in. 
required  at  all  typical  stations.  The  details 
of  the  steelwork  at  these  express  stations 
are  shown  on  the  drawing.  The  24-in.  I- 
beams  over  the  bents  support  the  inside 
longitudinal  platform  stringers,  while  the 
outside  stringers  are  connected  to  the  new 
columns  carried  by  the  main  cross  girders. 
Brackets  from  these  columns  support  the 
canopy  roof  for  the  protection  of  the  lower 
platform. 

All  the  timber  construction  and  details 
are  of  the  standard  type,  as  suggested  by 
the  general  cross-section.  Copper  gutters 
and  3  x  4-in.  leaders  carried  down  beside 
the  columns  are  used.  Well  constructed 
timber  wind  shields,  with  removable  glass 
window  sash,  are  provided  outside  the 
upper  platforms.  The  general  appearance 
of  the  station  framing  is  shown  by  one  of 
the  photographs. 


One  of  the  detail  drawings  gives  some  of 
the  end  details  of  the  new  longitudinal 
stringers,  the  top  lateral  bracing  and  the 
position  of  cross  frames.  Where  the  24-in. 
I-beams  pass  across  the  bents,  the  main 
webs  of  the  stringers  had  to  be  blocked  out 
at  the  ends  as  shown.  It  should  be  noted 
that  all  stringers  are  5  ft.  apart  or  directly 
under  the  rails,  and,  therefore,  all  columns 
of  the  bents  are  spaced  only  5  ft.  apart, 
hence  the  relatively  small  resistance  to  over- 
turning due  to  wind  or  to  centrifugal  force 
on  curves.  The  tension  plates  and  their' 
connections  by  plates  to  the  cross-girder 
stiffeners  and  wing-plates  on  the  columns 
of  the  bents  are  shown  on  the  main  section. 

At  the  Forty-second  Street  station,  on 
some  bents  of  the  north  approach,  the  old 
track  stringers  in  adjacent  panels  support 
the  special  form  of  bent  shown  in  the  ac- 
companying drawing,  in  which  the  old  lat- 
ticed track  stringers  are  shown  by  dash 
lines,  and  the  bent  with  6-ft.  bottom  spread 
straddles  the  old  cross  girders.  This  form 
of  bent  was  adopted  because  of  the  difficulty 
at  these  cross  girders  in  making  provision 
for  attaching  columns.  The  slope  to  pro- 
vide for  grade  is  furnished  by  the  beveled 


plates  on  the  top  of  the  bentx  at  the  end* 
of  the  stringers.  Slotted  holes  are  provided 
for  the  expansion  stringeni,  as  shown.  At 
the  106th  Street  station  there  are  two  spans 
about  66  ft.  long.  In  this  case  the  old 
track  stringers  were  replaced  by  deep  tri- 
angular trusses,  supported  by  the  croM 
girders  and  carrying  the  level  track  on  the 
upper  chord. 

The  design  loads  and  stresses  for  this 
work  were  given  in  the  article  of  June  19. 
The  design  and  details  have  been  prepared 
under  the  direction  of  George  H.  Pegram, 
chief  engineer,  F.  W.  Gardiner,  principal 
assistant  engineer,  and  S.  Johannesson,  as- 
sistant engineer,  of  the  Interborough  Rapid 
Transit  Company.  The  contractors  are  the 
T.  A.  Gillespie  Company,  executives,  Terry 
&  Tench  and  Snare  &  Triest. 


Compressed  Air  Cleans  Concrete 
Road  Base  Before  Oiling 

ON  certain  parts  of  the  California  high- 
way system  now  under  construction  it 
has  been  found  that  before  the  surfacing 
oil  could  be  applied  sufficient  dust  had 
formed  on  the  concrete  base  to  interfere 
with  the  proper  bonding  of  the  oil.  After 
some  experimenting  a  compressed-air  ap- 
paratus was  improvised  which  satisfac- 
torily removes  all  dust  and  loose  particles 
on  the  surface,  it  is  stated,  without  requir- 
ing any  extra  trips  over  the  road. 

The  device  consists  of  a  small  air  com- 
pressor mounted  on  the  oil  truck  itself  and 
geared  to  its  main  driving  shaft.  From 
the  pump  compressed  air  is  conveyed  to  a 
114-in.  pipe  fixed  horizontally  about  2  ft. 
above  the  road  surface  and  2  ft.  ahead  of 
the  oil  spreaders.  This  pipe  is  perforated 
by  1/32-in.  holes  spaced  1^4  in.  apart.  The 
air  is  delivered  at  a  pressure  of  about  30  lb. 
per  square  inch  and  is  said  to  drive  off  a 
continual  cloud  of  dust  even  when  working 
over  a  surface  on  which  ordinary  inspec- 
tion shows  no  appreciable  quantity  of  dust 
particles. 

Levee  Work  in  Louisiana  from  April, 
1912,  to  April,  1914,  involved  the  handling 
of  16,607,836  cu.  yd.  of  earthwork  at  an 
estimated  cost  of  $3,809,919. 
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Construction  Methods  Used  in  Building  Park- 

ersburg  Reservoir 

Holes  for  Light  Blasts  Were  Put  Down  with  Auger  Bits — Concrete 
Was  Carried  to  Place  in  Light  Cars  Running  on  Top  of  Narrow  Wall 

By  L.  K.  CHAPIN 
Eogineer,  Pittsburgh,  Pa. 


THE  cit>-  of  Parkersburg,  \V.  Va.,  origi- 
nally pumped  water  from  the  Ohio  River 
through  the  distribution  mains  and  into 
two  steel  Unks,  each  of  1,000,000  gal.  ca- 
pacity, located  on  the  highest  elevation  in 
the  central  part  of  the  city.  These  tanks, 
twenty  or  more  years  old,  having  been  re- 
paired from  time  to  time  by  replacement, 
in  part,  of  the  upper  sheets,  burst  in  1910, 
causing  serious  damage  and  some  loss  of 
life.  After  the  destruction  of  the  steel 
tanks,  temporarj-  storage  upon  the  same  lo- 
cation was  provided  by  the  construction  of 
four  small  wooden  tanks,  and  arrangements 
made  to  construct  a  masonry  storage  reser- 
voir in  a  new  and  higher  location.  This 
was  completed  about  two  years  ago  and 
offered  some  interesting  features  in  con- 
struction in  the  use  of  forms  and  the 
method  of  distributing  the  concrete. 

The  reservoir  is  located  on  the  top  of  a 
knob,  just  beyond  the  north  city  limits  and 
about  two  miles  from  the  pumping  station. 
The  reservoir  hill  is  at  an  elevation  of 
about  140  ft.  above  the  general  level  of  the 
city,  and  the  basin,  when  filled,  has  a  water 
surface  255  ft.  above  the  low  water  in  the 
Ohio  River  at  Parkersburg,  and  from  140 
to  215  ft  above  the  greater  portion  of  the 
city. 

The  reservoir  is  circular,  202  ft.  in  diam- 
eter and  26.5  ft.  in  depth  below  the  top  of 
the  coping,  with  a  capacity,  at  a  depth  of 
24I2  ft.,  of  6,000,000  gal.,  equal  to  some- 
what more  than  two-days'  supply,  based  on 
the  average  daily  consumption. 

Earthwork 

The  work  was  started  by  removing  a  large 
portion  of  the  material  to  be  excavated  by 
slip  scrapers  and  by  the  construction  of 
a  circular  trench  for  the  wall  footings. 
This  trench  had  a  bottom  width  of  12  ft., 
outside  slopes  of  V2  to  1,  and  inside  slopes 
of  2  to  1.  In  it  the  footings  and  walls  were 
constructed,  using  wooden  forms  for  the 
footings,  and  Blaw  steel  forms  for  the  ver- 
tical section.  After  the  entire  outer  wall, 
with  the  exception  of  the  closure  distance 
of  about  11  ft.,  was  constructed,  the  core 
within  the  walls  was  excavated  and  moved 
by  slip  scrapers  and  delivered  through  a 
trap  into  a  boot,  and  then  elevated  by  means 
of  a  Jeffrey  elevator  and  delivered  over  the 
top  of  the  reservoir  walls.  It  was  there 
solidified  by  use  of  water  and  surfaced  by 
slip  scrapers  to  a  uniform  level,  5V2  ft. 
below  the  top  of  the  reservoir  wall.  The 
width  of  embankment  is  14  ft.,  and  the 
outer  slopes  2  on  1. 

After  the  grading  was  completed  the  li- 
ft, gap  was  closed  and  the  embankment 
completed. 

The  larger  portion  of  the  material  exca- 
vated was  a  dense  red  clay  and  the  lower 
6  ft.  a  hard  greenish  clay  resembling  soap- 
stone.  It  required  blasting  for  its  removal, 
but  on  exposure  to  frost  and  air  decom- 
poced,  forming  a  clay  which  readily  com- 
pact^ in  the  ojMration  of  flushing  and  in 
the  travel  of  teams  in  surfacing  up  the  em- 
bankment. 

This  hard  material  was  blasted  by  drill- 


ing 1.5-in.  diameter  holes  to  the  subgrade, 
with  a  special  auger  bit  driven  by  a  gaso- 
line engine.  These  holes  were  spaced  about 
5  ft.  apart  and  required  about  30  min.  for 
an  average  depth  of  5  ft.  As  the  holes  were 
drilled  they  were  loaded  and  shot  with  black 
powder.  The  explosions  did  not  disturb  the 
underlying  material,  but  broke  evenly, 
so  that  it  could  be  readily  plowed  and  re- 
moved by  the  slip  scrapers. 

The  subgrade  was  finished  by  picks,  bars 
and  shovels  to  the  exact  surface  required 
for  the  bottom  concrete. 

Wall  Construction 

The  footings  and  the  sloping  portion  of 
the  foundation  were  built  with  wooden 
forms,  all  in  sections  of  5  ft.  in  length. 
The  upper  24.5  ft.  of  the  wall  was  built 
with  Blaw  steel  forms  having  panels  2  ft. 
in  height  and  5  ft.  in  length,  bolted  to- 
gether and  braced,  forming  two  complete 
sections,  each  25  ft.  in  length,  one  on  each 
side  of  the  wall.  These  completed  sections 
were  carried  on  and  supported  by  an  over- 
head traveler  with  side  bents  resting  on 
sills,  which  in  turn  were  carried  on  trucks. 
The  track  was  built  with  56-lb.  rails,  at- 
tached to  ties  laid  on  the  upper  part  of  the 
footing  course.  The  traveler  was  moved 
along  by  a  winch  and  lines. 

Floor  Construction 

When  the  floor  of  the  basin  had  been  ex- 
cavated to  subgrade  the  concrete  bottom 
was  laid  in  two  courses,  the  first,  8  in.  deep, 
reinforced  with  '/.-in.  square  rods.  When 
the  first  course  had  been  set  up  for  two 
weeks  it  was  covered  with  a  ^A-in.  water- 
proofing layer  of  Sarco  asphaltum,  poured 
hot  and  surfaced  to  a  uniform  thickness, 
which  layer  was  extended  up  on  the  slope 
surface  of  the  wall  concrete. 
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END    ELEVATION    OF    WALL    FORM 

Then  the  wearing  surface,  4  in.  deep, 
was  laid  in  8-ft.  squares,  with  Vk-in.  joints. 
These  were  made  by  steel  plates,  which, 
when  removed,  allowed  the  joints  to  be  filled 
with  the  asphaltum.  When  each  section  of 
the  sidewall  and  each  section  of  the  bottom 
was  completed  and  forms  removed,  the  few 
rough  spots  found  were  plastered  with  ce- 
ment mortar  and  the  entire  surface  given 
two  coats  of  cement  wash. 

Winter  Concreting 

Concreting  was  carried  on  through  the 
cold  weather  of  December  and  January 
without  difficulty  by  heating  the  water  in 
the  storage  tank  with  live  steam,  giving  a 
temperature  of  the  mixing  water  for  con- 
crete purposes  of  131  to  175  deg.,  and  of 
the  concrete  when  placed  within  the  forms 
from  60  to  74  deg.  At  no  time  did  the 
temperature  of  the  concrete  fall  below  39 
deg. 

After  each  section  had  been  filled  with 
concrete  coal  fires  were  maintained  for 
three  days  on  each  side  of  the  forms  and 
the  heat  retained  by  canvas  covering. 

Transporting  Concrete 

The  first  concrete  was  placed  through 
three  chutes  directly  from  the  mixer  into 
the  forms  beneath.  As  the  wall  was  ex- 
tended track  was  laid  on  top  of  it  and  on 
the  travelers,  and  the  concrete  moved  in 
Koppel  cars,  propelled  by  a  cable  carried 
on  drums,  operated  by  a  reversible  fric- 
tion gear  connected  to  the  mixer  engine 
through  a  sprocket  drive.  The  concrete 
was  dumped  through  chutes  directly  into 
the  steel  forms,  and  also,  through  long 
chutes,  for  the  footings  to  a  distance  of 
about  60  ft.  ahead  of  the  walls  previously 
constructed.  A  Chicago  No.  20  batch 
mixer,  having  a  capacity  of  15%  cu.  ft.  of 
1 :2 :4  concrete,  was  used.  It  was  equipped 
with  a  10-hp.  engine. 

Each  section  of  the  walls  above  the  foot- 
ing, being  25  ft.  in  length,  contained  63.5 
cu.  yd.  of  finished  concrete  and  was  filled 
in  in  from  AY>  to  6V2  hr.,  depending  on 
the  haul  from  the  mixer  to  the  forms.  The 
cars  delivering  the  concrete  over  the  top  of 
the  walls  traveled  at  a  uniform  speed  of 
400  ft.  per  minute. 

When  concreting  the  floors  a  circular 
track  concentric  with  the  walls  was  laid  on 
the  subgrade.  As  the  area  was  extended 
from  the  walls  the  track  was  moved,  com- 
pleting another  annular  area,  until  the  en- 
tire bottom  was  concreted.  In  this  manner 
about  90  cu.  yd.  was  placed  per  day  in  the 
first  course,  and  about  60  cu.  yd.  per  day 
in  the  second,  requiring  10  days  to  com- 
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plete   the   first   layer   and   8   days   for  the 
second. 

Leakage  Test 

The  reservoir  was  completed  on  Aug.  1, 
1913,  and  water  immediately  admitted  to  a 
depth  of  about  2  ft.,  and  then  drained  off, 
removing  the  accumulated  dirt  from  the 
pipe  lines  and  reservoir  bottom.  It  was 
then  filled  to  its  full  depth  and  allowed  to 
stand  with  all  valves  closed  for  five  days, 
at  the  end  of  which  time  the  water  surface 
had  lowered  %  in.,  partly  due  to  evapora- 
tion and  partly  to  slight  leakage  found 
through  the  10-in.  blow-off  valve.  On  rais- 
ing and  reseating  this  valve  all  leakage 
through  it  stopped  and  the  reservoir  there- 
after was  found  to  be  watertight. 

The  cost  of  the  completed  reservoir  was 
about  $53,000.  Under  the  authority  and 
direction  of  E.  G.  Stephenson,  superintend- 
ent of  water,  and  B.  F.  Stewart,  city  engi- 
neer, the  plans  were  prepared  and  the  work 
superintended  by  the  writer.  The  contrac- 
tors were  the  Nelson-Merydith  Company, 
Parkersburg. 
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Expansion  Joints  in  Lock  Walls, 
Welland  Ship  Canal 

EXPANSION  joints  in  lock  walls  on  the 
Welland  Ship  Canal  have  embedded  in 
them  a  copper  strip  riveted  to  steel  plates. 
The  steel  plates  are  embedded  in  the  abut- 
ting masses  of  concrete  on  either  side  of 
the  joint,  while  the  copper  strip  is  bent 
Z-fashion  in  the  joint  itself.  At  the  start 
of  the  work  6  x  %-in.  plates  were  used 
with  16-gage  copper.  It  was  found,  how- 
ever, that  these  weights  were  heavier  than 
necessary,  and  6  x  Vs-in.  plates  and  18- 
gage  copper  are  now  used.  The  copper  is 
riveted  to  the  plates  with  ^-in.  rivets  on 
2-in.  centers. 


Reforestation  in  National  Forest  Re- 
serves of  the  West  has  been  carried  on 
extensively  this  season,  14,000  acres  having 
been  planted  with  young  conifers.  The 
young  trees  were  grown  from  seeds  sown 
in  hotbeds.  The  work  of  setting  them  out 
was  begun  early  in  the  spring  and  extended 
over  several  months. 


200,000  Yards  of  Concrete  Placed  for  $800,000  in 
Lake  Washington  Canal  Lock 


Economical  Mixing  and  Handl 


Cranes  and  High  Trestles.  Were  Factors  in  Low  Cort  of 


ing  of  Concrete,  Using  Very  Large  Gantry 


Work  at  Seattle 


rpHE  EIGHT-MILE  ship  canal  which  is 
J-  being  built  m  Seattle  to  connect  Uke 
Washington  with  Puget  Sound  involves  the 
construction  of  a  large  lock  near  its  lower 
end  and  the  200,000  cu.  yd.  of  concrete 
used  m  the  construction  of  this  lock  have 
been  placed  at  very  low  costs,  the  average 
being  $4  per  cubic  yard.  The  plant  for 
handling  materials  was  designed  as  care- 
fully as  the  concrete  structure  itself,  and  a 
feature  of  the  scheme  for  delivering  the 
concrete  to  all  parts  of  the  work  expedi- 
tiously was  a  pair  of  steel  gantry  cranes 
each  264  ft.  long,  which  stood  75  ft.  above 
the  floor  of  the  lock,  and  traveled  from  end 
to  end  so  as  to  be  able  to  deliver  loaded 
dump  buckets  to  every  part  of  the  work. 
These  cranes  and  all  other  construction 
plant  used  were  included  in  figuring  the 
cost  of  the  work,  only  a  small  percentage 
of  the  original  cost  of  equipment  being  de- 
ducted as  probable  salvage  value.  The 
work  has  been  carried  out  under  the  super- 
vision of  the  U.  S.  Engineer  Department, 
but  funds  were  supplied  by  the  Federal 
Government  and  King  County  jointly  for 
dredging  a  channel  between  the  locks  and 
Lake  Washington. 

When  the  canal  is  completed  it  will  create 
for  Seattle  a  fresh-water  harbor  having  an 
area  of  about  25,000  acres  and  a  shore  line 
100  miles  in  length.  The  canal  is,  in  reality, 
simply  the  improvement  of  the  natural  out- 
let of  Lake  Washington  to  make  it  suitable 
for  shipping.  The  level  of  Lake  Union, 
which  is  about  9  ft.  below  that  of  Lake 
Washington,  will  be  made  the  new  level  for 
both  lakes,  and  Salmon  Bay,  on  Puget 
Sound,  will  connect  with  this  level  by  means 
of  the  lock  and  dam  now  being  completed. 
The  depth  of  Lake  Washington  ranges  up  to 
200  ft.  as  a  maximum,  while  Lake  Union 
has  a  depth  ranging  from  40  to  50  ft. 
Between  the  lock  and  Lake  Washington 
3,000,000  cu.  yd.  of  material  will  be  re- 
moved to  provide  a  channel  100  ft.  wide 
at  the  bottom  and  36  ft.  deep  at  low  water. 


Below  the  lock  1.000,000  cu.  yd.  will  be 
dredged  out  to  form  a  channel  27  ft,  deep 
at  low  tide  and  150  ft.  wide  on  the  bottom. 

General  Features  of  Lock 

Some  changes  were  made  in  the  original 
design  of  the  lock  as  first  reported  upon 
by  Major  H.  M.  Chittenden  and  described 
in  the  Engineering  Record  of  Dec.  7,  1912, 
page  640.  The  main  chamber,  which  will 
accommodate  vessels  up  to  825  ft.  in  length 
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LOCATION  OF  THE  LOCK 

and  80  ft.  in  width,  will  have  a  free  depth  of 
36  ft.  Alongside  the  main  lock  is  a  much 
smaller  lock  suited  to  vessels  with  drafts 
up  to  16  ft.;  its  inside  dimensions  are 
30  X  150  ft.  The  large  chamber  can  oper- 
ate on  effective  lengths  of  375,  450  and  825 
ft.  by  means  of  its  upper,  lower  and  inter- 
mediate gates. 

The  dam  between  the  lock  wall  and  the 
south  shore  is  225  ft.  long,  and  is  provided 
with  a  spillway  to  maintain  the  level  of  the 
upper  pool  within  limits  of  about  1  ft.  of 
mean  stage.  Emergency  dams  are  provided 
at  the  upper  entrance  to  the  large  chamber 
and  at  both  upper  and  lower  entrances  to 
the  small  chamber.  The  gates  in  the  large 
chamber  have  a  double  skin,  the  heaviest 
leaf  weighing  about  200  tons.  The  gates 
and  pumps  will  be  operated  entirely  by 
electric  power,  a  total  of  about  540  hp. 
being  required,  which  is  distributed  from  a 
central  power  house.  The  pumping  equip- 
ment, comprising  one  2>2-in.,  one  10-in.  and 
two  30-in.  centrifugal  pumps,  will  have  a 
total  capacity  of  23,000  gal.  per  minute. 

The  large  chamber  will  be  filled  by  means 
of  8.5  X  14-ft.  culverts,  which  extend  almost 
the  entire  length  of  both  walls.  These  com- 
municate with  the  chamber  through  a  num- 
ber of  small  openings  above  the  floor  of  the 
lock.  Similar  culverts  4.3  x  6  ft.  in  section 
will  be  used  for  the  small  chamber.  In  the 
large  chamber  the  culverts  will  be  controlled 
by  Stoney  gate  valves,  and  the  smaller  one 
will  be  served  by  cylindrical  valves.    Both 


142 


ENGINEERING     RECORD 


Vol.  72,  No.  5 


types  will  be  raised  by  means  of  screws  con- 
trolled from  operating  stations  on  the  wails. 
Three  of  these  stations  for  the  large  cham- 
ber are  on  the  north  wall,  while  a  single 
station  between  the  two  locks  serves  the 
smaller  chamber.  The  lock  gates  are  to  be 
actuated  by  cables  attached  near  the  outer 
end  of  the  toe  on  each  leaf.  As  the  gate 
swings  through  its  arc  of  revolution  the 
length  of  outstretched  cable  will  change, 
and  the  radii  of  the  drum  spiral  are  so  pro- 
portioned as  to  take  up  the  slack  due  to 
such  changes  in  cable  length. 

Excavation  at  Lock  Site 

Excavation  at  the  lock  site  was  carried 
out  within  the  protection  of  a  cofferdam 
built  in  the  shape  of  a  square-cornered 
letter  C.  The  total  length  of  cofferdam  re- 
quired was  about  1350  ft.  The  cofferdam 
walls,  which  are  20  ft.  apart,  were  made  by 
driving  three  thicknesses  of  4  x  12-in.  plank- 
ing in  the  form  of  Wakefield  sheet  piling, 
some  of  which  is  60  ft.  in  length.  The  fill- 
ing required  was  supplied  from  the  exca- 
vation, clay  being  used  where  {K>ssible.  At 
high  tide  the  bottom  of  the  excavation  was 
58  ft.  below  water  level,  but  no  seepage 
difficulties  were  experienced.  The  coffer- 
dam area  was  unwatered  by  one  8-in.  and 
two  12-in.  electrically  driven  centrifugal 
pumps,  after  which  a  single  2-in.  centrifu- 
gal pump,  running  two  eight-hour  shifts 
per  day,  handled  all  the  seepage. 

Under  the  protection  of  the  cofferdam 
the  excavation  was  completed  to  the  required 
depth,  and  the  erection  of  the  two  steel  gan- 
tr>'  cranes  for  distribution  of  concrete  was 
begun.  The  cranes  stood  athwart  the  lock 
and  were  designed  to  move  on  a  track  run- 
ning lengthwise  with  it,  one  rail  being  in- 
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side  and  just  above  the  floor  level,  while  the 
other  was  laid  along  the  top  of  the  coffer- 
dam on  the  south  side.  These  cranes,  which 
weighed  about  100  tons  each,  had  a  176-ft. 
span  between  supports,  and  88-ft.  canti- 
lever arms;  their  clear  height  above  the 
rail  was  75  ft.  Each  was  equipped  with  two 
30-hp.  electric  hoists  and  two  separate  trol- 
leys, each  capable  of  lifting  5  tons.  The 
cranes  were  moved  along  the  track  by  dis- 
connecting one  of  the  hoists  from  the  trolley 
cable  and  coupling  it  to  the  mechanism  on 
the  cofferdam  rail  truck. 

The    cement    receiving    shed    and    store 
house,   into  which  a  spur  from  the  Great 


Northern  Railway  was  built,  stood  on  the 
hill  to  the  north  of  the  excavation,  about  on 
a  level  with  the  top  of  the  lock  walls,  and 
had  a  capacity  of  20,000  bbl.  The  mixing 
plant  was  so  placed  that  hand  trucks  on 
roller  bearings  conveyed  the  cement  on  the 
same  floor  level  from  storage  room  to  the 
measuring  hoppers  above  the  mixers.  Be- 
side these  hoppers  were  the  devices  for 
measuring  water,  and  the  hand  levers  which 
admitted  sand  and  gravel  from  the  bunkers 
above  into  the  measuring  and  charging  hop- 
pers beneath. 

Sand    and    gravel    were    brought   to   the 
lock   site   on   barges,   which   tied   up   at   a 
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wharf  built  out  from  the  Salmon  Bay  end 
of  the  cofferdam.  On  this  wharf  two  bunk- 
ers with  a  combined  capacity  of  600  cu.  yd. 
were  built,  one  of  them  being  divided  by  a 
partition  so  that  altogether  three  separate 
compartments  were  available.  Into  these 
bunkers  sand  and  gravel  were  loaded  from 
the  barges  by  a  lV2-yd.  clamshell  bucket 
operated  by  an  electric  hoist.  The  bunkers 
discharged  into  3-yd.  automatic  side-dump 
cars  which  operated  on  two  tracks  running 
under  the  bunkers  and  up  a  7-per  cent  in- 
cline 800  ft.  long,  to  the  2000-yd.  bunkers 
over  the  measuring  hoppers.  A  two-drum 
electric  hoist  at  the  upper  bunkers  oper- 
ated these  cars,  and  it  is  said  that  with  this 
arrangement,  which  called  for  only  one  at- 


trestle  was  about  46  ft.  high.  The  gantry 
cranes,  which  remained  stationary  while 
handling  concrete,  could  deliver  loaded  buck- 
ets to  any  point  in  the  cross-section  of  the 
lock.  With  this  equipment  as  high  as  1140 
cu.  yd.  of  concrete  has  been  poured  in  an 
eight-hour  day,  the  highest  monthly  record 
being  23,591  cu.  yd.  Approximately  150,000 
cu.  yd.  of  concrete  was  placed  in  the  nine 
months  between  May,  1913,  and  January, 
1914. 

Cantilever  Forms 

The  walls  for  the  most  part  were  con- 
creted in  30-ft.  lengths  and  the  concrete 
was  deposited  in  layers  5  ft.  thick.  The 
tops  of  layers  in  adjoining  sections  were 
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tendant  at  the  hoist  and  one  at  the  lower 
bunkers,  1200  cu.  yd.  of  sand  and  gravel 
could  be  handled  in  an  eight-hour  shift. 

With  a  few  exceptions  for  special  work, 
the  concrete  mix  used  in  the  lock  was 
1:3:6,  or  six  sacks  of  cement  per  I'/i-yd. 
mixer  charge.  Each  mixer  required  five 
men  for  its  operation;  one  at  the  mixer 
discharge  lever,  one  measuring  and  dump- 
ing the  charge  into  the  mixer,  two  dumping 
the  required  proportion  of  cement  into  the 
measuring  hopper  and  one  wheeling  cement 
from  the  warehouse.  The  mixing  battery 
consisted  of  three  V/^-yd.  Smith  mixers, 
each  driven  by  a  25-hp.  motor.  The  mixers 
were  located  directly  under  the  sand  and 
gravel  storage  bins  and  were  set  with  their 
centers  20  ft.  apart  so  as  to  discharge  di- 
rectly into  dump  buckets  on  flat  cars  which 
coupled  up  with  a  spacing  of  10  ft.  on 
centers. 

Three  trains  of  eight  cars  each  were 
used.  Each  train  carried  six  buckets,  pro- 
viding for  the  drawing  of  two  batches  from 
each  mixer;  the  two  additional  cars  made 
it  unnecessary  to  keep  the  train  waiting 
while  the  gantry  crane  returned  the  last 
two  empty  buckets.  Thus  with  six  loaded 
and  two  empty  cars  a  train  would  run 
under  a  gantry  and  receive  on  the  empty 
cars  the  buckets  which  the  gantry  was 
waiting  to  dispose  of.  The  loaded  buckets 
were  removed  by  the  gantry,  two  at  a  time, 
and  returned  empty.  As  soon  as  the  gantry 
picked  up  the  last  pair  of  loaded  buckets, 
the  train  pulled  out  with  six  empty  buckets 
and  two  empty  cars.  ^    i-    u 

In  order  that  these  trains  need  not  climo 
grades  in  conveying  concrete  from  the  mix- 
ers to  the  cranes,  a  trestle  was  built  on  the 
inside  of  the  lock  for  its  full  length.     Ihis 


kept  at  approximately  the  same  level,  and 
numerous  bonding  blocks  2  ft.  square  were 
allowed  to  project  upward  into  the  next 
layer  poured.  The  forms  were  chiefly  of 
the  cantilever  type,  built  in  sections  about 
15  ft.  long;  they  were  fastened  to  the  wall 
with  '/s-in.  bolts  2  ft.  long  with  threads  on 
both  ends.  On  the  inner  end  a  3-in.  square 
nut  1  ■.  in.  thick  was  used,  and  this  was  left 
in  the  concrete  when  the  bolts  were  re- 
moved. The  bolts  were  removed  after  the 
forms  had  been  taken  off  and  were  used 
again  repeatedly.  The  bolts  were  coated 
with  tallow  just  before  placing  the  concrete 
and  to  break  the  bond  they  were  given  one 
turn  about  four  or  five  hours  after  the  con- 
crete was  poured.     Each  form  was  used 


about  five  times  and  then  knocked  down,  tlw 
lumber  then  being  used  for  built-up  forms 
at  the  backH  of  the  wall*. 

Where  the  width  of  the  lock  walU  wa«  not 
greater  than  30  ft.  tie  rod*  were  used  to 
prevent  the  Hpreading  of  forma  on  oppoaite 
flides  of  the  wall.  Theae  roda  were  spaced 
ten  apart.  The  cantilever  forms  used  were 
made  up  in  slabs  or  sections  30  ft.  long  and 
5  ft.  wide.  The  form  sections  consisted  of 
bevel-edged  plank  1';h  in.  thick,  placed  hori- 
zontally and  united  by  3  x  10-in.  uprights 
placed  3  ft.  apart.  The  beveled  edges  left 
the  face  of  each  plank  wider  than  its  back 
in  order  to  get  a  tighter  form  joint  and 
give  the  concrete  a  better  finished  surface. 
This  lumber  was  run  at  the  mill  specially 
for  this  work  and  cost  about  |12.60  per 
thousand  delivered  at  the  lock. 

Cost  of  Materials 

The  first  concrete  was  poured  in  the  locks 
in  February,  1913,  and  in  November,  1914. 
200,000  cu.  yd.  had  been  put  in  place,  prac- 
tically completing  the  locks.  The  number 
of  men  employed  on  the  work  varied  from 
150  to  300.  Sand  and  gravel  cost  34  cents 
per  cubic  yard  delivered  on  barges  at  the 
lock  site.  Cement  cost  $1.52  delivered  on 
cars  in  the  warehouse,  and  lumber  costs 
were  between  $12,  and  $13  per  thousand. 
The  average  coat  of  concrete  in  place  in 
the  lock  was  $4  per  cubic  yard,  although 
for  five  months  at  a  time  the  average  had 
been  as  low  as  $3.70  per  cubic  yard.  This 
figure  includes  all  materials,  reinforcement, 
form  lumber,  power,  light,  labor,  overhead 
charges  and  practically  the  whole  cost  of 
the  equipment  used  on  the  work,  only  a 
slight  percentage  of  this  latter  item  being 
written  off  as  salvage. 

The  building  of  the  lock  was  conducted 
entirely  by  hired  labor  under  the  direction 
of  Major  J.  B.  Cavanaugh,  Corps  of  En- 
gineers, U.  S.  A.,  A.  W.  Sargent,  assisUnt 
engineer,  being  in  local  charge.  C.  A.  D. 
Young,  assistant  engineer,  was  in  charge 
of  the  design  and  erection  of  the  gates 
and  machinery. 


Panama  Canal  Traffic  established  a 
new  record  in  May,  when  141  ocean-going 
vessels  passed  through.  The  previous  rec- 
ord was  136,  for  the  month  of  March.  The 
March  cargo  exceeded  that  of  May,  being 
635,057  tons,  as  against  578,708  tons  in 
May.  The  total  tonnage  from  the  opening 
of  the  canal  to  June  1  was  4,347.668. 


ONE  OF  THE  GANTRY  CRANES,  AND 


THE  TRESTLE  FOR  CONCRETE  TRAINS 
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Rerating  a  Pitometer 

Hoooc-Madc  Whirling  Apparatus   Enables  Sacra- 
mento Engineers  to  Calibrate  Instrument 
After  Slight  Belling  of  Orifice 
By  CHESTER  GORDON  GILLESPIE 
at  City  Engineer.  Sacramento,  California 


BY  WHIRLING  a  pitometer  in  18-in.  of 
water  on  a  10- ft.  arm  of  a  home-made 
"merry-go-round"  the  city  engineers  of 
Sacramento,  Cal.,  were  able  to  rerate  a 
pitometer,  the  orifices  of  which  were 
slightly  belled  as  a  result  of  reaming  out 
small  burrs  and  irregularities  about  the 
mouth  edges.  The  instrument  was  to  be 
used  in  testing  a  new  15,000,000  high-pres- 
sure, centrifugal  unit  at  the  municipal 
pumping  station. 

"Mebry-Go-Round"  Used 

The  "merr>--go-round"  consisted  of  a 
10-ft.  arm  of  2  x  6-in.  scantling,  reduced 
in  width  at  the  end,  to  which  the  pitometer 
was  attached  vertically  by  using  a  corpora- 
tion cock  screwed  into  the  arm.  The  arm 
was  rigidly  cleated  by  an  iron  stirrup  to  the 
4  X  6-in.  central  shaft,  6  ft.  long.  A  %-in. 
pin  in  the  bottom  of  the  shaft  rotated  in  a 
cup  bearing,  a  hole  drilled  in  a  steel  plate. 
The  whole  arrangement  was  carried  on  a 
pier  of  four  piles,  driven  in  the  lake  bottom. 
On  top  the  shaft  was  steadied  by  an  over- 
head T-frame  carried  on  two  posts  and  a 
tree,  spread  enough  to  clear  all  moving 
parts.  Double  2  x  8-in.  timbers,  about  20 
ft.  long,  were  required  for  stiffness  of  the 
frame. 

Rotation  was  secured  and  regulated  by 
the  use  of  a  drill  press,  bolted  to  a  standard 
above  the  shaft,  connection  being  made 
with  the  shaft  by  a  tongue  and  jaw  arrange- 
ment, intended  as  a  slip  joint  to  prevent 
binding  of  the  bearings  when  the  operator's 
weight  came  on  the  framework. 

The  pitometer,  about  6  ft.  long,  was 
steadied  by  a  poet  at  the  end  of  the  10-ft. 
arm,  and  braced  to  a  transverse  bar  nailed 
to  the  arm.  This  bar  was  used  to  adjust 
the  plumbness  of  the  pitometer  by  counter- 
weighting  one  end. 

Obseever  Whirled  with  Pitometer 

Rubber-tube  connections  were  made  from 
each  orifice  tube  to  respective  legs  of  an 
inverted  glass  U-tube  mounted  on  a  scale 
board.  Deflections  produced  by  the  rotation 
were  read  by  using  colored  carbon  tetra- 
chloride, the  observer  sitting  on  a  revolving 


platform  built  around  the  shaft.  Particular 
pains  were  taken  to  free  the  system  of  air. 
The  U-tube  was  of  a  uniform  bore,  and 
hence  knowing  the  neutral  reading  it  was 
merely  necessary  to  read  the  column  in  one 
leg,  multiplying  the  difference  by  two  to  get 
the  total  deflection.  The  truth  of  this  was 
tested  at  several  ranges  of  readings.  De- 
flections were  read  in  every  quadrant  and 
the  rotation  time  for  a  series  taken  by  a 
stop-watch  by  the  observer.  Readings  were 
set  down  by  a  recorder  stationed  above. 
About  seven  revolutions  made  a  test. 


Linear  velocities  ranging  from  3.67  to 
6.69  ft.  per  second  were  used,  giving  a  de- 
flection of  from  5.58  to  18.68  in.  The  maxi- 
mum variation  in  the  determined  coefficient 
was  from  0.860  to  0.870,  averaging  0.866. 
As  given  by  the  makers  the  coefficient  was 
0.84,  showing  the  belling  increased  the 
value  3  per  cent. 

Including  engineering,  carpenter,  fore- 
man and  all  expense,  the  rating  cost  $90. 
It  was  carried  out  under  the  general  direc- 
tion of  F.  C.  Miller,  city  engineer,  by  the 
writer. 
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Water  Purification  Plants  and  Their  Operation. 
By  Milton  P.  Stein,  assistant  engineer,  Cleve- 
land Filtration  Plant.  Cloth,  6  x  9  in. ;  258 
pases ;  illustrated,  diagrams  and  plates.  New 
York,  John  Wiley  &  Sons,  Inc.     $2.50  net. 

Manual  of  Survbtinq  for  Field  and  Office.  By 
Raymond  E.  Davis,  C.E.,  instructor  in  civil  en- 
grineering.  University  of  Illinois.  Limp  leatiier : 
4x6%  in.:  395  pages;  illustrated.  New  York, 
McGraw-Hill  Book  Company,  Inc.      $2.50  net. 

The  Slide  Rule — A  Practical  Manual.  By 
Charles  N.  Pickworth,  editor  of  "The  Mechanical 
World,"  author  of  "Logarithms  for  Beginners," 
"The  Indicator,"  etc.  Thirteenth  edition.  Cloth, 
.".  X  7  in.  :  122  pages;  iiiustrated.  New  York,  D. 
Van  Nostrand  Company.     $1  net. 

This  revised  edition  has  been  extended  to  in- 
clude descriptions  of  various  new  slide  rules  and 
calculators.  A  note  on  the  extraction  of  fifth 
roots  has  also  been  added. 

.Standardized  Square  Footings  of  Reinforced  Con- 
crete. By  Lewis  A.  Hicks,  structural  engineer. 
I'aper.  6  x  9  in. :  62  pages ;  illustrated.  San 
Francisco,  Lewis  A.  Hicks  Company,  Rialto 
Building. 

A  thorough  explanation  of  the  use  of  diagrams 
devised  for  the  solution  of  problems  in  connection 
with  the  design  and  review  of  square  footings, 
principally  in  the  form  of  two-line  nomographs. 
The  book  is  accompanied  by  a  line  sheet  contain- 
ing nomographs  for  stresses  and  design  datii. 
Most  of  the  formulas  are  in  the  form  proposed  by 
]>rof.  A.  N.  Talbot  in  Bulletin  67  of  the  University 
of  Illinois  based  on  the  only  series  of  tests  on 
column  footings  ever  made. 

Thb  Economics  of  Contracting,  Volume  II.  By 
Daniel  J.  Hauer,  consulting  engineer,  editor  of 
the  "Contractor."  Cloth,  6  x  9  in.  :  324  pages 
and  appendix ;  illustrated.  Published  by  H.  E. 
Baumgartner,  Rand-McNally  Building,  Chicago. 
Price,  $2.50. 

The  general  estimate  of  this  book  will  be 
found  in  the  editorial  pages  of  this  issue.  In 
addition  to  the  sections  there  commented  upon, 
the  work  contains  much  valuable  information  on 
filing  systems,  and  the  organization  and  conduct 
of  the  executive   functions  and  offices  of  a  com- 


pany. Valuable,  and  at  times  amusing,  sugges- 
tions for  handling  customers  are  also  presented. 
An  appendix  contains  suggested  by-laws  tor  a 
construction  company.  The  author's  handling  of 
English  is  not  equal  to  his  mastery  of  the  prin- 
ciples of  conducting  a  contracting  business  ;  the 
presentation  is,  however,  clear  and  forceful. 
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THIS   "MERRY-GO-ROUND"   WAS   USED   FOR  RERATING   PITOMETER 


Experience  in  Efficiency 

Author,  BenJ.  A.  Franklin.  Cloth,  5%  x  8  in.; 
168  pages.  New  York,  Engineering  Magazine  Com- 
pany.    $1. 

This  is  a  good  book  for  the  unbeliever 
in  modern  methods  of  increasing  efficiency 
to  start  on.  It  will  lead  those  back  to  con- 
viction, too,  who  have  lost  their  keen  ap- 
preciation of  the  possibilities  offered  by 
thorough  studies  of  business,  industrial, 
and  contracting  operations. 

Mr.  Franklin  tells  simply  and  interest- 
ingly what  has  been  accomplished  in  vari- 
ous plants  by  efficiency  studies.  Moraliz- 
ing and  theory  are  indulged  only  to  a  lim- 
ited extent — sufficient  to  bring  out  the 
philosophy  of  the  procedure  and  indicate 
the  general  principles  involved  in  the  spe- 
cific cases  cited.  The  variety  of  studies  is 
such  as  to  be  suggestive  to  men  in  widely 
different  branches  of  industry. 

Cases  are  cited  where  efficiency  has  been 
increased  by  setting  piecework  prices  on 
the  basis  of  quality,  by  setting  piecework 
prices  on  the  production  of  whole  gangs 
instead  of  individuals  (a  method  that  can 
frequently  be  used  in  contracting  work), 
by  scheduling  the  clerical  force,  by  install- 
ing work-order  systems  and  inspection  de- 
partments, and  by  putting  a  whole  plant, 
including  the  office,  on  bonus  (a  most  un- 
usual procedure).  Mr.  Franklin's  views  as 
to  when  additional  clerical  hire,  for  the 
purpose  of  developing  statistics  looking 
toward  closer  control  of  operations  and  re- 
ducing costs  is  justifiable,  are  very  sensi- 
ble and  deserve  a  wide  reading.  A  story 
on  overhead  reduction  in  a  certain  plant  is 
particularly  good,  and  will  hold  the  inter- 
est of  those  who  are  constantly  worried  by 
the  bugaboo  of  ascending  "burden." 
Finally,  Mr.  Franklin  emphasizes  the  need 
for  the  proper  mental  view  in  order  that 
betterment  studies  may  succeed. 

While  the  incidents  relate  only  to  indus- 
tries, they  will  start  trains  of  thought  for 
the  civil  engineer,  particularly  those  in  au- 
thority on  municipal  work,  and  for  the  con- 
tractor. The  latter,  unfortunately,  has 
been    slow  to   learn   the  value   of   minute- 
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analysis  of  his  operations,  and  to  him  the 
discussion  on  gang  bonusing  and  on  the 
advisability  of  clerical  hire  should  prove 
especially  valuable. 


Sanitation  in  Panama 

Author,  William  Crawford  Gorgas,  Surgeon  Gen- 
eral, U.  S.  A.  Cloth,  7^2  X  5  in. ;  298  pages,  15  Il- 
lustrations.    New  York,  D.  Appleton  &  Co.     $2. 

Reviewed    by    George    C.    Whipple,    Professor   of 

Reviewed  by  George  C.  Whipple 

Professor   of   Sanitary   Engineering,   Harvard   Uni- 
versity, Cambridge,  Mass. 

The  story  of  sanitation  in  Panama  has 
been  told  repeatedly,  but  never  so  well  or  so 
completely  as  in  this  new  book  by  Major- 
General  Gorgas,  the  master  of  sanitation.  It 
is  written  in  a  popular  style  adapted  to  the 
general  reader  and  is  an  intimate  personal 
account  of  General  Gorgas'  work  both  in 
Havana  and  Panama.  Although  written  as 
a  narrative  it  is,  nevertheless,  thoroughly 
scientific  and  orderly  in  arrangement. 
Starting  with  the  old  ideas  in  regard  to  the 
transmission  of  yellow  fever,  he  describes 
step  by  step  the  scientific  work  which  placed 
the  mosquito  theory  on  a  firm  foundation. 
He  shows  how  sanitation  without  a  knowl- 
edge of  the  mosquito  theory  failed  to  erad- 
icate yellow  fever  and  how  triumphant  was 
the  conquest  of  this  disease  after  the  Reed 
board  had  finished  its  work.  Incidentally 
General  Gorgas  discusses  malaria,  plague, 
and  other  diseases,  and  of  course  describes 
in  detail  the  work  of  the  sanitary  depart- 
ment, thus  making  the  story  complete. 

In  his  concluding  paragraph  the  author 
makes  a  statement  that  will  at  first  seem 
extravagant,  namely,  that  the  elimination  of 
tropical  diseases  is  as  important  to  the 
human  race  as  was  the  discovery  of  Amer- 
ica by  Columbus  in  that  it  has  opened  to 
human  habitation  the  immense  areas  of 
productive  land  in  the  tropics  hitherto  un- 
inhabitable by  white  men. 


The   Essentials   of  Descriptive 
Geometry 

Author,  F.  G.  Higbee,  professor  and  head  of  the 
department  of  descriptive  geometry  and  drawing, 
State  University  of  Iowa.  Cloth,  6x9  in. ;  204 
pages ;  illustrated.  New  York,  John  Wiley  &  Sons, 
Inc.     $1.80  net. 

The  principal  object  of  this  book,  as 
stated  by  the  author,  is  to  develop  the 
qualities  of  mind  so  essential  in  a  drafts- 
man— ability  to  solve  problems,  to  visual- 
ize and  to  analyze  a  complex  problem  into 
its  component  parts.  The  book,  therefore, 
confines  its  practical  treatment  to  the  third 
quadrant  and  includes  those  parts  of  the 
subject  which  possess  industrial  utility. 
The  most  distinctive  feature  is  the  exten- 
sive treatment  of  model  making.  Models 
are  illustrated  and  many  problems  given, 
presumably  with  the  purpose  of  aiding  the 
student  to  obtain  a  clear  understanding  of 
the  relation  between  the  drawing  and  the 
actual  object  pictured.  Practical  problems 
are  suggested  and  the  text,  after  Chapter 
7,  is  consistent  in  method  of  treatment  in 
first  stating  a  problem  in  the  form  of  a 
"proposition,"  then  outlining  the  method  of 
.solution  in  a  "discussion"  and  finally  de- 
scribing the  construction  in  detail. 

The  treatment  as  a  whole  is  logical  and 
essentially  elementary  in  method  of  presen- 
tation. Particular  care  is  devoted  in  the 
opening  chapters  on  orthographic  projec- 
tion and  the  profile  plane  to  create  a  clear 


conception  of  the  elements  upon  which  the 
whole  subject  depends.  The  chapters  are 
short  and  always  contain  from  ten  to 
twenty  problems  each.  After  several  chap- 
ters on  separate  propositions,  Chapter  10 
gives  a  thorough  discussion  of  problems  in 
points,  lines  and  planes.  The  following  five 
chapters  are  then  devoted  to  planes,  cylin- 
drical and  conical  surfaces  and  their  inter- 
sections. 

Surfaces  of  revolution  and  warped  sur- 
faces are  clearly  defined  and  classified.  The 
more  usual  and  simple  forms  are  discussed 
in  full,  the  warped  surfaces  being  clearly 
illustrated  by  models.  The  helix  and  the 
helicoid  are  included  in  detail,  and  the  de- 
velopment of  surfaces  is  illustrated.  In 
the  chapter  on  model  making  many  practi- 
cal suggestions  and  examples  are  given,  in- 
cluding such  problems  as  ventilator  cowls, 
hoods,  elbows,  etc.  The  book  closes  with 
an  appendix  containing  rather  simple  con- 
structions usually-  given  under  plane  geom- 
etry, but  repeated  for  ease  of  reference. 
The  figures  are  clear  and  well  drawn  and 
the  typography  is  good. 


The  Modern  City  and  Its  Problems 

Author.  Frederic  C.  Howe.  Cloth,  5  x  8  in. :  390 
pages.     New  York,  Charles  Scrlbner's  Sons.     J1.50 

net. 

Comment  has  been  frequently  made  in 
this  journal  on  the  broadening  opportuni- 
ties for  engineers  in  municipal  work.  The 
complexity  and  high  first  and  maintenance 
costs  of  our  public  works,  necessitating  the 
highest  order  of  engineering  training;  the 
better  appreciation  of  the  place  of  the  ex- 
pert in  modern  administration,  whether 
private  or  public,  and  the  advent  of  the 
commission  and  of  the  commission-man- 
ager forms  of  government  are  responsible 
for  this.  Undoubtedly  the  opportunities 
will  be  still  broader  when  engineers  grasp 
such  as  are  now  offered  and  show  their 
ability  to  handle  the  broadest  phases- 
financial  and  administrative — of  municipal 
work. 

Consequently,  the  "Modem  City  and  Its 
Problems"  deserves  a  wide  and  careful 
reading  from  engineers.  Many  of  the  ac- 
tivities of  European,  especially  of  Ger- 
man, cities  enthusiastically  described  by 
Mr.  Howe  look  to  the  conservative  mind  to 
be  intensely  fraternalistic.  In  the  last 
analysis,  however,  it  develops  that  they 
are  carried  on  on  good  business  principles 
or  are  unescapable  to  the  municipality  that 
appreciates  its  responsibilities  to  its  citi- 
zens. If,  as  Mr.  Howe  believes,  American 
cities  will  very  considerably  enlarge  their 
scope  in  the  near  future,  it  is  all  the  more 
important  that  engineers  understand  fully 
what  the  German  and  British  cities  can 
do,  and  how  they  do  it.  From  their  long 
experience  and  their  many  experiments  he 
will  be  able  the  better  to  formulate  his  own 
plans  and  to  judge  of  the  success  of  new 
municipal  undertaking.  j   ,      ^.^ 

In  order  to  give  a  background  for  the 
latter  discussion  Mr.  Howe  first  reviews 
the  status  of  the  ancient  and  medieval 
towns,  and  then  faces  the  development  of 
the  modern  American  city.  Turning  then 
to  Germany  and  Great  Britain  he  con- 
trasts their  methods  and  their  progress 
with  our  own.  An  analysis  is  then  made 
of  the  causes  of  American  municipal  back- 
wardness, with  the  conclusion  that  it  is 
due  very  largely  to  the  lack  of  home  rule, 
to  the  interference  of  legislatures  m  mu- 
nicipal affairs  and  the  extent  to  which  they 


have  circumscribed  the  libertiei  of  the 
city  government.  Recent  improvement* 
along  the  linea  of  the  Federai  char- 
ter adopted  by  Cleveland  and  the  conunis- 
sion-manager  forms  of  administration  are 
discussed  at  length.  These  chapters,  giv- 
ing Mr.  Howe's  explanation  for  the  pres- 
ent situation  of  American  municipal  gov- 
ernment and  the  changes  for  the  better 
that  are  being  wrought,  should  be  of  the 
greatest  value  to  him  who  wishes  to  un- 
derstand the  problem  of  American  munici- 
palities. The  city  and  the  public  service 
corporation  are  discussed  in  one  chapter, 
much  to  the  detriment  of  the  latter,  while 
municipal  ownership  in  South  America 
and  Europe  are  quite  fully  discussed,  the 
finding  in  general  being  in  favor  of  public 
ownership  of  tramways  and  electric-light, 
gas  and  water  properties. 

Probably  the  chapters  that  will  best  hold 
the  interests  of  our  American  engineers 
are  those  on  the  city  as  a  social  agency, 
the  housing  problem,  municipal  housing  in 
Europe,  recreation  and  the  problem  of 
leisure,  the  city  budget  and  new  sources  of 
city  revenue. 

The  progressive  engineer  engaged  in 
municipal  work  cannot  afford  to  be  in  igno- 
rance of  the  matters  Mr.  Howe  discusses 
in  this  book. 


Government  of  the  Canal  Zone 

Author,  George  W.  Goelhalii,  t'.  8.  A.  Cloth,  &S 
X  S  in. :  108  page*.  I'rinceton,  N.  J.  Prinoeton 
University  Press.     $1  net 

This  little  book  is  a  reprint  of  the  Staf- 
ford Little  lectures  for  1915.  The  aim  of 
the  lecturer  was  to  cover  these  phases  of 
the  Panama  experience  regarding  which 
little  has  been  written.  The  first  lecture 
deals  with  the  acquirement  of  the  Canal 
Zone  by  the  United  States;  the  extent  of 
the  authority  of  the  United  States;  the 
treaty  with  the  Republic  of  Panama;  the 
difficulties  with  the  Panamanian  Govern- 
ment over  customs  and  postal  matters,  and 
their  final  disposition;  the  reasons  for  the 
successive  changes  in  the  administration  of 
the  zone,  leading  up  finally  to  the  estab- 
lishment of  the  "benevolent  despotism"  re- 
garding which  so  much  has  been  written. 
The  point  is  made  clear  that  no  other  form, 
of  the  various  experiments  tried,  served 
properly  to  secure  the  sole  end  of  the  zone's 
acquisition — the  construction  of  the  canal. 

"The  second  of  the  two  lectures  discusses 
the  economic,  political,  and  administrative 
situation  on  the  Canal  Zone  which  neces- 
sarily are  determinative  of  the  permanent 
form  under  which  the  canal  is  to  be  ad- 
ministered. Much  argument  is  adduced 
from  diverse  points  of  view,  to  show  why 
the  zone  should  be  depopulated,  except  for 
the  maintenance  and  military  forces,  neces- 
sary for  the  operation  apd  defense  of  the 
canal.  Finally  there  is  a  discussion  of  the 
various  forms  suggested  for  the  permanent 
government,  and  a  description  of  that 
finally  adopted  and  now  in  effect — a  con- 
tinuation of  government  by  executive  or- 
der, the  general  form  under  which  the  zone 
has  been  since  April  1,  1915. 


Temporary  Railroad  Trestles  and  other 
construction  to  be  assumed  as  necessar>-  in 
estimating  reproduction  cost  new  for  the 
Federal  valuation  must,  it  was  pointed  out 
at  the  recent  valuation  conference,  be  much 
heavier  than  were  actually  built  when  the 
older  roads  were  constructed,  on  account 
of  the  much  heavier  equipment  now  used. 
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Railroad  Field  Data 

Sir:  In  the  notice  of  Professor  Ray- 
mond's "Field  Manual  for  Civil  Engineers" 
in  your  issue  of  June  5,  the  reviewer  ex- 
presses the  opinion  "that  the  exclusion  of 
the  exposition  of  typical  curve  problems 
will  militate  against  its  usefulness  in  the 
field."  The  writer  believes  this  theory  (ap- 
parently held  by  many  of  the  instructors 
in  our  engineering  schools)  is  erroneous, 
and  he  knows  by  reason  of  a  long  experi- 
ence that  if  the  students  were  well  grounded 
in  the  theor>'  and  practice  of  geometry  and 
trigonometrj'  they  would  not  need  specific 
instructions  in  the  details  of  each  particu- 
lar curve  problem  which  comes  up  for  solu- 
tion. Any  or  all  of  these  problems  are  most 
useful  as  practice  problems  to  develop  the 
student  in  the  application  of  the  theory  to 
actual  practice,  but  in  the  field  all  that 
should  be  needed  is  a  book  of  the  essential 
tables  in  the  most  compact  form. 

F.  Lavis. 

New  York  City 


Promoting  Engineering  Work 

Sir:  I  am  writing  to  comment  on  the 
recent  article  by  George  R.  Bascom  of  the 
Extension  Department  of  the  University  of 
Wisconsin  as  to  the  work  they  are  doing. 
(See  the  Engineering  Record  of  July  3, 
page  47.)  It  occurs  to  me  that  the  prin- 
ciple laid  down  by  this  department,  as  de- 
scribed by  Mr.  Bascom,  is  highly  commend- 
able. 

I  do  not  believe  that  any  engineer  in 
private  practice  will  disagree  with  me  when 
I  say  that  the  average  City  Council  in  any 
small  community  contemplating  municipal 
improvements  has  to  be  educated  as  to  the 
amount  and  method  of  necessary  work  in 
the  proposed  improvement.  As  a  general 
rule  they  will  listen  to  anyone  representing 
or  connected  with  a  State  educational  insti- 
tution in  preference  to  an  engineer  in  pri- 
vate practice.  This  puts  the  question  in  a 
very  delicate  position  and  is  a  revision  of 
the  old  question  as  to  whether  or  not  in- 
structors in  the  schools  should  solicit  and 
do  private  work.  I  do  not  believe  that  it 
is  so  much  the  fact  that  this  is  done  as  the 
way  it  is  done  and  the  rates  charged  that 
have  led  to  the  strong  feeling  against  it 
among  consulting  engineers. 

The  work  of  the  above-mentioned  Exten- 
sion Department  is  an  excellent  solution 
to  the  problem,  and  I  would  like  to  see  it 
started  in  this  locality  also. 

E.  B.  Murray, 
Consulting  Engineer. 

Kansas  City,  Mo. 


Sir:  I  have  read  the  article  by  George 
R.  Bascom  of  the  University  of  Wisconsin 
relative  to  the  university  promotion  of  en- 
gineering projects  and  the  editorial  com- 
ment thereon.  There  may  be  a  difference 
of  opinion  as  to  the  advisability  of  an  edu- 
cational institution,  supported  in  part,  at 
lea.it,  by  State  funds,  engaging  in  the  busi- 
ness of  promotion,  but  there  can  be  no  ques- 
tion as  to  the  fact  that  such  promotion,  as 
explained  in  the  article,  does  infringe  upon 


and  conflict  with  the  legitimate  duties  of 
the  consulting  engineer. 

According  to  the  statements  made  in  that 
article  the  university  furnished,  free  of 
charge,  an  engineer  who  made  a  study  of 
the  local  problem,  outlined  a  plan,  which 
must  have  been  in  somewhat  complete  de- 
tail in  order  to  base  upon  it  the  estimate 
furnished,  and  a  report,  the  nature  of  which 
is  not  stated. 

As  a  rule,  and  in  this  statement  most 
experienced  engineers  will  concur,  the 
work  alleged  to  have  been  done  by  the  uni- 
versity representative  covered  about  all  the 
really  expert  knowledge  required,  because 
with  the  fundamentals  once  established  the 
details  can  very  safely  be  left  to  subordi- 
nates. In  fact,  the  context  shows  that  such 
was  the  case  in  Bloomington.  It  seems  to 
the  writer  that  it  would  have  been  more 
graceful,  more  dignified  and  more  in  keep- 
ing with  the  proper  functions  of  an  educa- 
tional institution  had  its  services  termi- 
nated in  giving  advice. 

When  a  State  institution,  whether  quasi 
or  actual,  engages  in  the  business  of  fur- 
nishing, gratuitously,  designs,  plans,  esti- 
mates of  cost  and  reports  for  physical 
structures,  then  it  usurps  and  infringes 
upon  the  rightful  prerogatives  of  a  class 
of  men  who  have  spent  many  years  and 
much  money  in  acquiring  expert  knowledge 
of  their  professions.  The  practice  is  a 
reprehensible  one  and,  regrettably,  not  con- 
fined to  the  State  of  Wisconsin  alone.  The 
advice  frequently  given  to  the  individual 
to  "mind  his  own  business"  is  equally  ap- 
plicable to  the  State. 

W.  G.  Stone,  C.  E. 

Utica,  N.  Y. 


To  Trisect  an  Angle 

Sir:  The  following  simple  and  original 
solution  of  the  problem  to  trisect  any  angle 
graphically  may  be  of  interest.  In  the  ac- 
companying figure,  let  AOB  be  the  angle  to 
be  trisected.  Draw  OC  so  as  to  bisect  the 
angle  AOB,  and  draw  through  O  a  line 
perpendicular  to  OC  and  lay  off  DO  —  OE. 
Draw  DF  and  EG  parallel  to  OC,  and  with 
0  as  a  center  draw  any  desired  number  of 
concentric  circles  using  any  desired  radii. 
From  the  points  where  these  circles  cut  the 
line  GE  lay  off  chords  on  said  circles  equal 
to  the  distance  DE. 

Through  the  points  H,  K,  L  and  M  thus 
secured  draw  a  smooth  curve,  and  through 


the  point  N  where  this  curve  cuts  the  line 
OB  draw  a  circle  having  0  as  a  center  and 
the  distance  ON  as  a  radius.  On  this  circle 
the  cord  NP  =  PQ  =  QR  and  is  also  equal 
to  the  distance  DE,  and  since  equal  chords 
subtend  equal  arcs  the  angle  ROQ  equals 
the  angle  QOP  equals  the  angle  PON,  and 
the  angle  AOB  is  trisected. 

By  a  similar  theory  and  construction  any 
angle  may  be  divided  into  any  number  of 
desired  parts. 

B.    K.   COGHLAN, 
Associate  Professor  of  Highway  Engineer- 
ing, Agricultural  and  Mechanical  Col- 
lege of  Texas. 

College  Station,   Texas. 


Mortar  Cushion  Under  Vitrified  and 
Stone  Block  Pavements 

Sir:  I  have  noticed  several  references 
in  your  paper  recently  regarding  mortar 
cushion  under  vitrified  and  stone  block 
pavements.  In  this  connection  the  city  of 
Baltimore  has  completely  changed  its  vitri- 
fied-block  specifications  this  year  and  has 
laid  all  such  material  on  a  lean  mortar  bed 
mixed  one  of  cement  and  five  of  sand.  Or- 
dinarily there  is  sufficient  moisture  in  the 
sand  to  cause  this  to  set,  but  additional 
moisture  is  added  when  the  pavement  is 
sprinkled  before  grouting.  Pavements 
under  traffic  since  the  first  of  March  have 
shown  no  signs  of  weakness  whatever. 

Some  granite-block  crossings  in  street- 
railway  tracks  have  been  placed  on  mortar 
bed  this  season,  with  excellent  results,  and 
we  have  recently  awarded  two  granite-block 
contracts  with  the  blocks  to  be  laid  on  a 
mortar  bed,  the  same  mixture  as  that  under 
the  vitrified-block  pavements. 

I  believe  that  all  our  block  pavements  in 
the  future  in  this  city  will  be  laid  on  a 
mortar  cushion. 

R.  Keith  Compton. 
Chairman  and  Consulting  Engineer,  Paving 
Commission,  Baltimore. 


Eighty-five  Million  Feet  of  Timber 
is  to  be  cut  from  the  Chugach  National 
Forest  in  Alaska  for  use  in  constructing 
the  Government  railroad  in  that  territory, 
a  permit  covering  this  having  been  granted 
the  Alaskan  Engineering  Commission  by 
the  U.  S.  Forest  Service.  The  cut  will  be 
the  largest  amount  of  timber  ever  felled 
on  the  Alaskan  forests  in  one  operation, 
and  at  the  average  rate  obtained  for  tim- 
ber sold  from  the  Chugach  forest  during 
the  fiscal  year  1914,  it  is  worth  approxi- 
mately $145,000  on  the  stump.  It  will  be 
nearly  twice  as  much  as  the  total  quantity 
of  National  forest  timber  now  cut  and  used 
annually  for  local  purposes  throughout 
Alaska,  but  the  two  National  forests  of 
Alaska  contain  about  78,000,000,000  ft.  of 
merchantable  timber,  and  it  is  estimated  by 
the  Forest  Service  that  more  than  800,- 
000,000  ft.  could  be  cut  every  year,  forever, 
without  lessening  the  forests'  productivity. 
Tests  of  Alaskan  spruce  and  hemlock  are 
being  made  at  the  Forest  Service  laboratory 
at  Seattle,  and  so  far  have  substantiated 
the  opinion  of  foresters  that  Alaskan  tim- 
ber is  sufficiently  strong  for  practically  all 
structural  purposes.  While  these  tests  are 
going  on  Forest  Service  employees  in  Alas- 
ka are  marking  the  timber  to  be  cut  along 
the  proposed  railroad,  the  cutting  to  be  done 
so  that  only  mature  trees  are  taken,  the 
young  trees  being  left  uninjured  and  the 
condition  of  the  forest  being  improved. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  ComUnU 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  -mill  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Concrete  Patches  Repair  Centrif- 
ugal Dredging  Pump 

By  W.  L.  GRACE 
Erie,  Pennsylvania 

CONCRETE  mortar  has  been  used  with 
success  to  repair  temporarily  a  cracked 
centrifugal  pump  casing  on  a  hydraulic 
dredge  working  in  the  Erie  Harbor.  A 
crack  had  started  in  the  lower  part  of  the 
casing,  which  was  rapidly  extending,  and 
a  piece  of  the  casing  threatened  to  break 
out.  To  avoid  shutting  down  the  pump,  a 
wooden  form  was  built  around  the  cracked 
part  of  the  pump  casing,  allowing  a  gener- 
ous margin  all  around  the  break,  and  poured 
full  of  a  wet  mixture  of  3I2  parts  of  cement 
to  1  of  sand.  This  was  allowed  to  set  for 
twenty-four  hours,  after  which  the  pump 
was  started  up.  In  about  four  days  the 
vibration  broke  the  bond  between  the  ce- 
ment and  the  pump  casing.     The  crack  be- 


tween the  cement  and  the  casing  was,  how- 
ever, readily  stopped  with  sulphur,  which 
at  once  made  the  patch  tight.  So  far  this 
repair  has  proved  very  effective. 

At  the  same  time  a  "Y"  in  the  discharge 
line,  which  had  been  patched  before  but 
was  again  nearly  worn  through,  was  given 
the  same  treatment.  This  patch  proved 
even  more  effective  than  that  on  the  pump 
casing,  as  the  bond  between  the  cement 
and  the  iron  is  still  holding. 

To  take  this  pump  casing  off  and  weld 
it  would  have  required  considerable  time. 
Now,  however,  the  pump  can  be  kept  in 
operation  while  a  new  casing  is  ordered  at 
the  leisure  of  the  owners. 


tractor's  price  and  the  engineer**  estimate, 
and  gives  in  detail  the  unit  prices,  the  top 
line  showing  the  contractor's  unit  price  and 
the  second  line  that  of  the  engineer. 


Home-Made   Cablcway  Changes 
Shafting  on  Caisson  Job 

By  H.  D.  HAMMOND 
Associate  Editor,  "Engineering  Record" 

ACABLEWAY,  made  of  a  spare  I'j-in. 
galvanized  derrick  guy,  and  operated 
uy  nigger-heads  on  two  hoists  already  set 
up  on  the  job,  was  used  with  success  by  the 
writer  in  sinking  one  of  the  caissons  for 


Record  Form  Helps  Contractors  to 
Bid  on  Highway  Work 

By  T.  EADINGTON 

Occidental  Construction  Company,  Los  Angeles, 

California 

THE  ACCOMPANYING  record  form  has 
been  found  valuable  by  California  con- 
tractors for  keeping  track  of  the  prices  at 
which  work  was  actually  going  in  different 
sections  of  the  State,  so  that  they  might 
know  what  figures  they  would  have  to  beat 
if  they  expected  to  land  a  given  job.  This 
has  been  necessary  lately,  as  the  dearth  of 
work  along  other  lines  has  caused  contract- 
ors to  turn  their  attention  to  the  roads 
which  are  being  built  all  over  the  coun- 
try. The  result  has  been  keen  competition 
and  ruinously  low  prices.  The  contractor 
has  to  consider,  not  how  fair  a  margin  he 
can  secure,  but  how  low  the  other  fellow  is 
going  to  bid,  and  how  near  he  can  come  to 
him  and  still  make  something  on  the  job. 
Most  of  the  work  in  California  consists  of 
grading  and  laying  a  4-in.  concrete  pave- 


CARRIAGE  STAYED  ON   THE  TKAt  K 

the   Pennsylvania    Lines   bridge   over   the 
Muskingum   River   near   Coshocton,   Ohio. 


Date 
Apr.  24, '15 


Location 
Yolo  -  Sacra- 
mento River, 
Yolo  County, 
California 


Statb  Hiohwat  Work — Caufornia  t..„^ 

STATU,  ni  ^Excavation  per  cu.  >d.->  ^-Concr»t»->  P»v»- 

T'nclass-  Soft     Hard     A  B        ment.      01> 

Price      ifled     Earth    rock     rock  iu.yd.cu.yd.  «q.>d.  surface 


Miles    Contractor 

Engineer's 

3  i/j       estimate . . 

J.  Lawrence 


$38,637  »0.50 
24,205    0.««U 


»7.J5 
<.00 


»4.0»H 
2.»S 


CONCRETE   PATCH   ON   DISCHARGE   LINE 


ment,  the  State  in  recent  months  furnish- 
ing all  material  for  the  pavement  The 
form  shows  the  location  of  the  job,  the  con- 


.„   A.BTIPHT  WITH  CEMENT  MORTAR 
CRACKhD  PUMP  CASING  PATCHED  AIRTIGHT  WIIH 


The  new  piers  were  sunk  beneath  a  double- 
track  main  line  in  full  operation.  Shafting, 
cofferdam,  etc.,  was,  of  course,  built  up  aa 
the  caissons  were  sunk.  A  derrick  was  set 
up  to  handle  locks  and  shafting  at  each  end 
of  each  abutment,  at  the  upstream  end  of 
pier  1,  and  at  the  downstream  end  of  pier  2. 
Each  of  the  piers  had  two  airshafU.  but  aa 
the  downstream  end  of  pier  1  was  nearly 
under  the  old  truss  span  at  that  point,  it 
could  not  be  reached  by  a  derrick.  Conse- 
quently, the  shafting  and  a  light  man-lock 
used  for  this  end  were  handled  on  tackle 
swung  from  the  bridge  floor. 

Pier  2  required  practically  the  same 
equipment.  Two  exits  from  the  working 
chamber  were  necessary  for  safety,  and  for 
changing  crews.  The  excavation,  however, 
was  mostly  taken  out  with  a  blow-pipe,  and 
the  amount  of  material  to  be  bucketed  did 
not  warrant  setting  up  two  derricks.  The 
span  over  this  caisson,  which  was  of  plate 
girders  on  pile  piers,  was  narrow  enough 
to  allow  reaching  the  downstream  end  with 
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built.  The  Chain  Belt  mixers  are  mounted 
on  35-ft.  standard  gage,  60,000-lb.  capa- 
city flat  cars.  The  water  tank  shown  in  the 
accompanying  photograph  on  one  end  of 
each  car  has  a  capacity  of  3000  gal.  The 
mixer  and  boiler  are  fed  from  this  water 
supply  by  a  duplex  steam  pump.  Piping  is 
so  arranged  that  the  overflow  from  mixer 
tank  is  carried  back  to  the  water  tank. 
Concrete  is  shot  direct  from  the  mixer  to 
the  aqueduct  forms  through  special  "U" 
shaped  No.  10  gage  steel  spouts,  each  18 
ft.  9  in.  long,  made  in  two  sections,  rolled 
to  24  in.  diameter  with  a  depth  of  8  in. 
They  are  reinforced  on  each  side  with 
angles,  with  holes  punched  every  6  in.  for 
attaching  supporting  cables. 


CABLEWAY    SAVED  ERECTING   DERRICK    TO    HANDLE   SHAFTING  AND  TIMBER 


a  derrick.  The  upstream  shaft  was  well 
out  from  the  bridge,  and  this  end  of  the 
caisson  was  in  deep  water  where  derrick 
staging  would  have  been  expensive.  A  gin 
pole  was  considered  for  changing  shafting 
on  this  end,  but  would  not  have  been  a  good 
rig  for  several  reasons.  The  sections  of 
shafting  had  to  be  floated  alongside  the 
caisson  on  rafts,  raised  and  carried  to  the 
center  of  the  caisson  for  erection.  Besides, 
a  gin  pole  could  not  be  left  standing  on  the 
caisson  while  it  was  going  down.  Neither 
could  it  be  laid  down  on  top  of  the  caisson 
when  not  in  use,  as  the  carpenters  building 
up  the  caisson  cofferdam  would  have  had  to 
raise  the  pole  every  time  they  put  in  cross 
braces,  to  avoid  leaving  it  where  it  could 
not  be  removed. 

The  cableway  was  strung  from  the  portal 
of  the  west  truss  span  to  a  bridle  at  the 
base  of  the  mixing  plant  at  the  west  abut- 
ment. This  bridle  was  anchored  to  two 
piles  already  in  place.  The  cable  was  ar- 
ranged to  hang  as  nearly  as  possible  over  the 
center  of  the  shaft  by  slipping  it  on  the 
bridle.  The  cable  led  down  grade  from  the 
bridge  truss.  The  carriage  was  made  in 
the  job  blacksmith  shop  out  of  two  small 
sheaves,  some  strap  iron,  two  shackles  and 
three  links.  From  it  hung  a  four-part 
manila  rope  fall,  the  lead  line  of  which  ran 
across  the  river  to  a  hoist  set  up  at  one 
of  the  derricks  for  the  west  abutment.  To 
pre\'ent  this  line  from  sagging,  it  was  led 
through  two  or  three  snatch  blocks  hung  at 
intervals  from  the  main  cable  between  the 
pier  and  the  west  bank.  To  the  carriage  was 
fastened  another  line  which  led,  in  the  op- 
posite direction  from  the  lead  line,  back  to 
the  bridge  portal,  across  over  the  tracks, 
and  down  to  the  hoist  at  pier  2.  This  line 
pulled  the  carriage  uphill.  A  slight  ten- 
sion on  the  fall  line  would  pull  the  carriage 
downhill,  and  if  carrying  a  load,  the  car- 
riage would  run  downhill  of  its  own  accord. 

To  insert  a  new  section  of  shafting  in 
building  up  the  caisson,  the  man-lock  would 
first  be  removed  and  set  on  top  of  the 
caisson.  The  rope  leading  to  the  hoist  at 
pier  2  would  then  be  slacked  till  the  carriage 
ran  downhill  over  the  raft,  carrying  the 
new  section  of  shafting,  on  the  west  side  of 
the  caisson.  This  shaft  would  then  be 
picked  up,  and  the  carriage  pulled  back  over 
the  caisson.  The  shaft  would  then  be 
bolted  in  place,  and  the  lock  replaced  on 
top  of  it.    The  sections  of  shafting,  which 


were  4  ft.  in  diameter  and  10  ft.  long, 
weighed  about  1800  lb. 

The  rig  was  new  to  the  men  using  it, 
and  caused  a  great  deal  of  trouble  in  setting 
the  man-lock  for  the  first  time.  It  was 
difficult  to  make  the  load  hang  level  and 
swing  it  so  as  to  match  up  the  bolt  holes 
without  disturbing  the  gasket  which  had  to 
be  made  up  in  the  joint.  After  the  first 
shift  was  made,  however,  shafting  was  in- 
serted almost  as  readily  as  with  a  derrick, 
and  a  shift  was  even  made  at  night  on  one 
occasion.  The  cableway  also  proved  of 
great  use  to  the  carpenter  gang,  as  it  en- 
abled them  to  set  the  12  x  12-in.  braces  in 
the  upper  end  of  the  cofferdam  sections 
without  having  to  slide  them  through  under 
the  tracks  from  the  downstream  end. 

The  work  of  building  these  bridge  foun- 
dations was  carried  out  by  the  Foundation 
Company,  with  Reginald  Jackson  superin- 
tendent. The  writer,  who  rigged  the  cable- 
way,  was  general  foreman. 


Mixer  Plant  on  Flat  Car  Propels 
Itself  Along  the  Job 

By  F.  E.  CANTWELL 
Dominion  Equipment  &  Supply  Co.,  Winnipeg 

IN  ORDER  to  shift  their  concrete  mixing 
plants  over  a  distance  of  17%  miles  in  the 
construction  of  the  Shoal  Lake-to-Winnipeg 
Aqueduct,  near  Winnipeg,  Canada,  the  con- 
tractors, Thomas  Kelly  &  Son,  have  had  three 
special    self-propelling    mixer    car    plants 


A  Blasting  Puzzle 

By  L.  C.  SCOTT 
Engineer,  Linn  Creek,  Missouri 

THE  following  phenomenon  actually  hap- 
pened. Can  any  of  the  readers  of  En- 
gineering Record  explain  it?  Holes  1  and 
3  in  the  drawing  were  shot  simultaneously 
and  hole  2  went  off  2  min.  after  the  others 
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CENTER  HOLE  FIRED  ITSELF 

had  gone  and  with  no  apparent  cause.  Elec- 
tric fuses  were  used  and  wired  as  shown. 
The  first  explosion  threw  the  lead  wires 
high  in  the  air  and  entirely  away  from 
holes.  The  holes  were  VA  in.  in  diameter, 
8  ft.  deep  and  were  loaded  with  two  sticks, 
split  open,  of  40  per  cent  DuPont  dynamite. 
The  battery  contained  six  dry  cells  with 
coil.  Holes  1  and  3  shattered  the  rock  over 
the  top  of  hole  2  and  when  hole  2  went  it 
apparently  had  full  strength.  The  rock  is 
hard  limestone. 

Why  did  not  all  holes  go  at  once,  and, 
failing  to  do  so,  why  did  hole  2  go  2  min. 
later  without  an  application  of  electricity? 


THESE    MIXERS   SERVE   A    17-MILE   JOB  AND   CARRY   THEIR   WATER  WITH   THEM 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  FieM. 


To  Submit  Plans  for  $10,000,000 
Power  Development  Project 

It  is  reported  that  the  Ontario  Hydroelec- 
tric Commission  will  submit  plans  to  the  On- 
tario Government  within  the  next  week,  which 
provide  for  eventual  power  development  at 
Niagara  Falls  and  from  the  stillways  of  the 
New  Welland  Canal  of  250,000  hp.  and  an 
immediate  development  of  100,000  hp.  The 
work  will  entail  an  expenditure  of  approxi- 
mately $10,000,000,  and  will  require  three 
years   to  complete. 

Of  the  power  available  on  the  Canadian 
side  of  the  falls,  under  the  treaty  between 
the  United  States  and  Great  Britain  made 
some  years  ago,  only  6600  sec.-ft.  are  left  at 
the  present  time.  Plans  have  been  made  for 
the  utilization  of  this  up  to  the  limit  by  get- 
ting the  greatest  possible  head  of  water.  The 
plans,  which  will  be  submitted  to  the  Govern- 
ment, will  be  capable  of  extension  to  develop 
ultimately  600,000  hp.  This  includes  the  6600 
sec.-ft.  at  Niagara  and  water  that  has  been 
promised  from  the  spillways  of  the  Welland 
Canal.  The  chairman  of  the  commission  pre- 
dicts that  when  this  new  development  gets 
beyond  the  initial  stage  there  will  be  a  sweep- 
ing cut  in  power  prices. 

It  is  understood  that  the  plans  of  the  com- 
mission call  for  the  construction  of  a  great 
development  plant  at  Chippawa  Creek. 


unit/  ^  i"'"  °^  *''"  ^^"""^  departmenU  and 
units  of  the  municipal  government  and  pre- 
scribe such  standards  and  specifications  neces- 
sary to  secure  economy  and  efficiency,  as  will 
enable  it  to  pass  with  intelligence  upon  the 
various  departmental  estimates.  The 
board  shall  have  power  to  inaugurate 
changes  and  betterments  as  do  not 
council  or  legislative  action. 


said 

such 

require 


Chicago's  Abolished  Efficiency  Divis- 
ion Revived  Under  New  Title 

An  ordinance  calling  for  the  establishment 
of  a  Board  of  Standards  and  Apportionments 
and  appropriating  $15,000  for  expenses  has 
been  passed  by  the  Chicago  City  Council.  The 
board  will  be  under  the  supervision  and  con- 
trol of  the  city  comptroller  and  a  representa- 
tion of  tiio  council  committee  on  finance,  con- 
sisting of  the  chairman  and  three  members. 
The  duties  of  the  new  board  are  similar  to 
those  of  the  efficiency  division,  abolished  sev- 
eral months  ago  by  the  new  city  administra- 
tion, as  is  indicated  by  the  following  excerpt 
from  the  ordinance: 

Section  4.  That  it  shall  be  the  further  duty 
of  said  board  to  promote  economy  and  efficiency 
in  the  municipal  government.  To  perform 
such  duty  it  shall  conduct  such  investigations 
and  studies  from  time  to  time  of  the  efficiency 
of  organization,  administration,  engineering 
and   operating,   accounting,   finance   and   busi- 


Wastes  Disposal  Investigation  Trans- 
ferred to  Cincinnati 

The  headquarters  for  the  investigation  of 
methods  for  the  disposal  of  industrial  wastes 
now  being  carried  on  by  the  U.  S.  Public 
Health  Service  was  changed  from  Washing- 
ton to  Cincinnati,  July  1.  This  change  was 
made  in  order  to  co-operate  with  the  Ohio 
River  investigation,  of  which  W.  H.  Frost, 
passed  assistant  surgeon,  U.  S.  Public  Health 
Service,  is  in  charge.  The  industrial  waste 
studies  are  under  the  supervision  of  Prof. 
Earle  B.  Phelps,  professor  of  chemistry  at 
the  Hygienic  Laboratory,  Washington,  D.  C, 
with  H.  B.  Hommon  in  charge  of  the  Cincin* 
nati  and  field  offices.  The  staff  consists  of 
H.  C.  Colson,  Jr.,  sanitary  chemist  in  charge 
of  tests  at  tannery,  Luray,  Va.;  Walter  E. 
Brown,  sanitary  bacteriologist  in  charge  of 
tests  at  strawboard  plant,  Noblesville,  Ind.; 
H.  R.  Crohurst,  sanitary  engineer,  and  W. 
D.  Tiedeman  and  Emery  J.  Thierault,  sanitary 
bacteriologists  assisting  in  the  studies  of  in- 
dustrial wastes  on  the  Ohio  River  watershed 
in  the  vicinity  of  Cincinnati. 


Engineer's  Warning  Regard- 
ing "Eastland"  Unheeded 

J.  D.  York  Wrote  U.  S.  OOdal  Au«.  3.  1913.  Say- 
ing Boat  Had  Structural  Drfrcti  -Morf  than 
1200  People  Drowned  in  Chicago  River 

"You  are  aware  of  the  condition  of  tlM  88. 
Eastland  and  unleu  atnictural  defaeta  ara 
remedied  to  prevent  listing  there  may  ba  a 
serious  accident."  Thus  wrote  J.  D.  York, 
head  of  the  Chicago  firm  of  naval  arebitccta 
and  engineers  bearing  his  name.  Mr.  York's 
letter,  written  two  years  ago  to  the  U.  8. 
harbor  master.  Port  of  Chicago,  was  nerar 
answered.  The  letter  is  regarded  as  one  of 
the  most  important  pieces  of  evidence  yet  un- 


Concrete  Buildings  Sustained  Little 
Damage  in  Cincinnati  Storm 

The  sixteen-story  Ingalls  Building,  built  of 
reinforced-concrete  in  1902,  emerged  from  the 
severe  wind  storm  at  Cincinnati,  which  was 
described  in  this  journal  July  17,  with  but  a 
few  panes  of  glass  broken.  The  Lippincott 
Building,  at  Second  and  Main  Streets,  though 
in  the  direct  path  of  the  storm,  suffered  no 
damage  whatever  in  the  structural  portion. 
About  fifty  panes  of  glass  were  broken  and 
the  parapet  wall,  which  extended  8  ft.  above 
the  roof,  was  blown  over.  Buildings  along- 
side of  this  structure  suffered  severely.  Both 
of  these  buildings  were  erected  by  the  Ferro 
Concrete  Construction  Company  of  Cincinnati, 
of  which  W.  P.  Anderson  is  the  president. 


CONCRETE    BUILDING 


SHOWS    UP    IN    DECIDED    CONTRAST  TO  NEIGHBOBING  BUILDINGS 


OXYACETYLENE  TORCH  AIDS  RESCUE  WORK 

earthed  in  tracing  those  responsible   for  the 
disaster. 

Thirty  minutes  after  the  ill-fated  steamer 
had  capsized  one  of  the  editors  of  this  journal 
was  at  the  water's  edge,  having  passed  the 
police  lines  by  presentation  of  his  card.  To 
attempt  to  describe  the  horror  and  results  of 
the  disaster  would  be  futile  and  out  of  place 
in  these  columns.  However,  to  the  engineer, 
the  cause  and  the  means  of  rescue  are  of 
direct  interest. 

Improper   Ballast    Adjustment 

"Improper  ballast  adjustment,"  caused  the 
accident,  according  to  a  prominent  Chicago 
engineer.  "There  was  probably  not  sufficient 
ballast  to  compensate  for  the  surging  of  the 
crowd  of  passengers  and  the  shifting  of  bal- 
last which  resulted.  According  to  evidence 
furnished  me  by  a  member  of  the  crew,  the 
ballast  had  been  reduced  in.  anticipation  of  an 
extra  large  number  of  passengers.  When  the 
boat  started  to  leave  the  docks  the  passengers 
surged  to  the  opposite  side.  This  sudden  surg- 
ing caused  a  change  in  the  center  of  gravity 
for  which  there  was  not  enough  ballast  to 
compensate." 

"Wanted,  six  men  who  know  something 
about  pulmotors."  yelled  a  police  sergeant 
tram  the  side  of  the  boat  crowded  with  police- 
men. Not  a  man  stepped  out  of  the  immense 
throng  flocking  the  shores.  It  is  to  be  noted 
that  the  policemen  themselves  were  not 
acquainted  with  these  powerful  adjuncts  for 
the  saving  of  life. 

Within  a  few  minutes  after  the  boat 
careened  men  were  at  work  cutting  holA 
through  the  hull  in  order  that  imprisoned  pas- 
sengers might  be  pulled  through  the  apertures 
and  saved.    Oxyacetylene  torches  were  imme- 
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diately  called  for  and  placed  at  work.  How- 
ever, few  were  alive  when  they  were  reached, 
being  either  suffocated  or  drowned. 

Powerful  LiKhts  .\id  NiKht  Work 

Frem  prow  to  stem  the  Eastland  was  illum- 
inated the  nights  of  July  24,  25  and  26  by 
ten  high-power  searchlights.  Six  of  the  illum- 
inators were  placed  along  the  north  edge  of 
the  Reid-Murdock  plant  across  the  river  and 
four  were  strung  across  the  channel.  Poles 
erected  on  the  side  of  the  boat  also  carried 
ligfata.  To  light  the  interior  of  the  boat  elec- 
tricians crawled  through  the  openings  burned 
witii  acetylene  torches,  earlier  in  the  day.  In 
tte  interior  three  divers  were  kept  busy  de- 
aeending  into  the  water  that  rose  to  within 
20  ft  of  what  was  the  starboard  side  of  the 
boat 

Investigations  to  place  the  responsibility 
for  the  disaster  are  now  being  conducted  by 
Federal,  State,  county  and  city  authorities. 
The  Great  Lakes  Dredge  &  Dock  Company, 
Chicago,  has  been  commissioned  to  raise  the 
boat  Divers  working  in  and  about  the  hull 
of  the  boat  declared  they  could  make  no 
progreaa  because  of  the  intense  blackness  of 
the  water  and  the  large  amount  of  debris 
blocking  their  way.  Even  powerful  water- 
proof electric  lights  were  of  no  avail.  To 
rdeaae  the  scores  of  bodies  known  to  be  in 
the  forward  compartments  of  the  boat,  and 
the  many  more  believed  to  be  buried  in  the 
mud  onder  the  side  of  the  vessel,  the  com- 
pany sent  heavy  dredges  to  the  scene  to  dig 
out  channels  in  the  river  bottom  of  suflScient 
width  to  allow  for  pontoons.  They  plan  to 
place  a  number  of  pontoons  under  tiie  hull  to 
raise  the  boat. 

WIhd  all  the  bodies  are  taken  from  the 
Btouner,  it  will  be  towed  down  the  river  and 
dynamite  will  be  used  to  bring  out  bodies  that 
are  supposed  to  be  stuck  in  the  mud  at  the 
bottom  of  the  river  where  the  boat  turned 
over. 


Convict  Labor  for  California  State 
Highway  System 

The  convict  labor  bill  recently  passed  by 
the  State  of  California,  which  becomes  effec- 
tive Aug.  8,  is  to  be  put  in  operation  at  once 
on  highway  construction  in  Humboldt  and 
Mendocino  counties.  Out  of  this  month's  sale 
of  State  highway  bonds  |250,000  will  be  used 
for  road  work,  employing  convict  labor.  The 
first  units  constructed  will  be  from  Cummings 
to  the  south  fork  of  Eel  River,  33  miles,  and 
from  Miranda  to  Garberville,  15  miles.  Three 
camps  of  60  men  each  will  be  established,  each 
consisting  of  a  working  force,  policing  force 
and  a  camp  or  cooking  force.  The  convicts 
will  do  their  own  policing  and  there  will  be 
no  guards.  Each  camp  will  be  in  charge  of 
a  superintendent,  and  a  foreman  will  direct 
the  road  work. 

Under  the  convict  labor  bill  dual  control  is 
provided  for  in  such  camps;  the  disciplining 
of  the  men  will  be  under  the  State  board  of 
prison  directors  and  the  management  of  the 
work  will  be  under  the  highway  commission. 
A  modified  honor  system  will  be  in  effect, 
whereby  the  men  will  get  certain  credits  for 
their  work  and  behavior.  The  plan  contem- 
plates sending  out  on  road  work  only  those 
prisoners  who  are  selected  as  worthy  of  such 
special  trust 

Chicago  Survey  to  Locate  Mosquito 
Breeding  Places 

A  survey  of  Chicago  to  discover  the  breed- 
ing places  of  mo8qni:toe8  will  be  made  by  the 
health  department.  The  City  Council,  at  its 
Ust  meeting,  authorized  an  appropriation  of 
11600  for  this  purpose.  Dr.  John  Dill  Robert- 
•on,  health  commissioner,  has  announced  that 
as  soon  as  the  survey  is  completed  the  depart- 
ment will  take  steps  to  destroy  the  insects  by 
the  use  of  oil. 


Work  on  New  $5,100,000  Museum 
at  Chicago  to  Be  Started  at  Once 

After  twelve  years  of  planning,  a  contract 
has  been  awarded  to  the  Thompson-Starrett 
Company,  Chicagro,  general  contractors,  for 
the  construction  of  the  new  $5,100,000  Field 
Museum  in  Grant  Park,  Chicago.  The  con- 
tractors are  starting  work  at  once.  About 
4,000  of  the  9,221  southern  yellow  pine  piles 
which  will  form  the  foundation  are  already 
on  their  way  to  Chicago.  A  large  part  of 
the  315,000  cu.  ft  of  white  Georgian  marble, 
which  will  constitute  the  exterior  of  the  build- 
ing, is  already  on  hand.  Three  years  is  given 
as  an  outside  estimate  for  the  completion  of 
the  museum.  The  contractors  say  it  can  be 
finished  in  two  years. 

The  site  of  the  new  museum  is  on  the  newly 
made  land  east  of  the  Illinois  Central  Rail- 
road and  just  south  of  Twelfth  Street.  Raised 
on  an  elevation  of  10  to  15  ft.  above  the  level 
of  Grant  Park  and  surrounded  by  terraces, 
the  building  will  form  a  feature  of  the  city 
plan  designed  by  the  late  Daniel  H.  Burnham. 
Graham,  Burnham  &  Company,  the  archi- 
tects, began  working  on  the  desig:ns  several 
years  ago.  Careful  study  and  investigation 
of  museum  plans  were  made  both  in  the  United 
States  and  Europe. 

When  completed,  it  is  said  it  will  be  the 
largest  marble  building  in  the  world,  and  one 
of  the  largest  museums.  It  will  consist  of 
three  stories  and  basement  and  will  cover  an 
area  of  700  by  350  ft.  The  floor  area  will  be 
670,000  sq.  ft,  of  which  400,000  sq.  ft  will 
be  devoted  to  exhibition  purposes.  The  re- 
mainder will  be  used  for  scientific  laboratories, 
lecture  halls,  oflSces  and  a  restaurant.  The 
total  floor  area  of  the  National  museum  at 
Washington  is  465,000  sq.  ft.  and  that  of  the 
American  Museum  of  National  History  at  New 
York  is  438,000  sq.  ft. 


New  England  Waterworks  Exhibits 
to  Be  Set  Up  Sept.  5  and  6 

Sept.  5  and  6  are  the  days  named  for  the 
setting  up  of  exhibits  for  the  New  England 
Waterworks  Association  Convention  to  be 
held  at  the  Hotel  Waldorf-Astoria,  New  York 
City,  Sept.  7,  8  and  9,  according  to  rules 
issued  by  the  Exhibit  Committee,  July  10. 
Twenty  square  feet  of  space  will  be  allowed 
each  exhibitor.  An  extra  charge  will  be  made 
for  each  additional  square  foot.  Uniform 
signs  will  be  issued  by  the  Waterworks  Man- 
ufacturers Association.  The  committee  is  now 
ready  to  receive  applications  for  space,  which 
should  be  addressed  to  Fred  S.  Bates,  180 
Broadway,  New  York  City. 


American  Society  of  Civil  Engineers 
Issues  Convention  Program 

The  American  Society  of  Civil  Engineers 
has  issued  its  program  for  its  forty-seventh 
annual  convention,  to  be  held  in  San  Francisco 
Sept.  16  to  18.  Headquarters  will  be  at  the 
St.  Francis  Hotel.  The  convention  will  open 
at  10  a.  m.,  Sept.  16.  President  Marx  will 
deliver  the  annual  address,  after  which  the 
business  meeting  will  convene.  The  afternoon 
will  be  left  free  for  a  visit  to  the  Panama- 
Pacific  International  Exposition.  At  6.30 
p.  m.  an  informal  reception,  dinner  and  dance 
will  be  held  at  Old  Faithful  Inn  on  the  Ex- 
position grounds.  The  morning  session  of 
Sept  17  will  be  reserved  for  the  adjournment 
of  the  business  meeting  if  necessary.  Other- 
wise there  will  be  no  special  program. 

About  3  p.  m.  there  will  be  an  excursion  by 
special  train  to  Del  Monte,  arriving  there  in 
time  for  dinner.  The  following  day  will  be 
spent  there.  A  golf  tournament  is  planned 
for  the  morning,  and  for  those  not  caring 
to  participate  in  this  there  will  be  an  automo- 
bile trip,  with  lunch  at  Pebble  Lodges.  The 
golf  tournament  will  be  continued  during  the 
afternoon  and  there  will  be  dancing  in  the 
evening. 


A  train  will  leave  about  8.30  a.  m..  Sept 
19,  for  Santa  Cruz,  where  the  party  will  take 
automobiles  to  "Big  Tree"  Basin.  Lunch  will 
be  served  at  "Governors'  Camp"  and  a  return 
will  be  made  to  San  Jose  for  dinner.  The 
train  will  leave  there  for  San  Francisco  about 
8.40  p.  m. 

Those  who  are  in  the  golf  tournament  and 
prefer  this  to  the  excursion  on  Sunday  will 
stay  during  the  day  at  Del  Monte,  leaving  for 
San  Francisco  about  6  p.  m.  and  arriving 
there  with  the  party  from  San  Jose. 

Although  the  program  has  been  arranged 
for  those  in  attendance  at  the  convention  of 
the  American  society  a  general  invitation  is 
extended  to  all  members  of  other  societies  and 
other  members  of  the  International  Engineer- 
ing Congress  to  participate  in  its  various 
features. 


Surveys  for  Denver  Municipal  Water- 
works Started 

The  Denver  Public  Utility  Commission  en- 
tered into  a  contract,  July  20,  with  the  Van 
Sant-Houghton  Company,  engineers  and  con- 
tractors, to  make  surveys,  foundation  borings 
and  working  plans  for  a  municipal  water  sys- 
tem for  Denver,  in  accordance  with  the  wish 
of  the  citizens  when  a  bond  issue  of  $8,000,000 
was  voted  five  years  ago.  All  efforts  up  to 
now  to  sell  these  bonds  have  been  futile,  bank- 
ers in  Chicago  and  other  Eastern  cities  advis- 
ing strongly  against  their  sale  so  long  as  there 
was  such  serious  litigation  between  the  exist- 
ing company  and  the  municipality. 

The  Van  Sant-Houghton  Company  is  a  San 
Francisco  firm  which  has  an  office  in  Denver 
to  care  for  its  contracts  as  Western  represen- 
tatives of  the  Unit  Construction  Company, 
St.  Louis,  for  the  umbrella  trainsheds  and 
the  subways  of  the  Union  Station.  Bonds  to 
the  extent  of  $150,000  are  to  be  paid  for  in 
cash  by  the  engineering  firm  and  the  cash  is 
to  be  turned  back  to  it  in  payment  for  the 
report,  investigations  and  plans,  which  are  to 
be  completed  in  ten  months.  Mr.  Houghton 
states  that  several  parties  will  be  recruited  in 
Denver  and  placed  in  the  field  immediately. 
A.  Lincoln  Fellows,  chairman  of  the  commis- 
sion, is  of  the  opinion  that  the  low  costs  ob- 
tained by  the  pneumatic  concrete  mixer  equip- 
ment with  which  the  company  has  been  lining 
the  tunnels  of  the  Los  Angeles  Aqueduct  and 
the  Mile  Rock  sewer  in  San  Francisco  will 
reduce  the  tunneling  cost  50  per  cent  below 
the  original  estimate. 


No  Evening  Meetings  Will  Be  Held 
at  Engineering  Congress 

The  opening  session  of  the  International 
Engineering  Congress  at  San  Francisco  will  be 
held  at  10  a.  m.,  Sept.  20.  There  will  be  general 
addresses  of  welcome  and  responses,  and  an 
address  by  Gen.  G.  W.  Goethals,  honorary 
president  of  the  congress,  subsequent  to  which 
the  presentation  of  the  John  Fritz  Medal  will 
be  made  to  Dr.  James  Douglas.  The  after- 
noon session,  at  2  p.  m.,  will  also  be  a  general 
session  devoted  to  the  Panama  Canal. 

During  the  remainder  of  the  week  sectional 
meetings  will  be  held  morning  and  afternoon, 
ending  with  a  brief  general  closing  meeting 
Saturday,  at  11.30  a.  m.  No  meetings  of  the 
congress  will  be  held  in  the  evening. 

The  committee  on  local  affairs  plans  a  gen- 
eral reception  and  ball  for  the  evening  of 
Sept.  20,  a  sub.scriptiori  dinner  for  the  even- 
ing of  Sept.  24  and  special  attentions  for  visit- 
ing ladies,  including,  presumably,  an  automo- 
bile drive  in  Golden  Gate  Park,  an  excursion 
by  boat  on  the  Bay,  an  excursion  to  Mount 
Tamalpais  and  a  lawn  party. 

Special  arrangements  will  also  be  made  for 
participants  in  the  meetings  to  see  under  the 
best  conditions  certain  exhibits  at  the  Exposi- 
tion in  which  engineers  are  likely  to  take  a 
particular  interest,  and,  in  general,  every  effort 
will  be  made  by  the  committee  of  management 
of  the  congress  to  provide  for  visiting  mem- 
bers and  their  families  a  pleasant  week. 
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Will  Build  Annex  to  Polk  Street 
Station,  Chicago 

The  Chicago  &  Western  Indiana  Railroad 
has  been  granted,  after  more  than  a  year's 
consideration  by  the  Chicago  City  Council, 
permission  to  build  an  annex  to  the  Polk  Street 
Station.  The  ordinance  permits  the  road  to 
lay  two  tracks  across  Plymouth  Court  at 
Taylor  Street.  Opposition  to  the  ordinance 
came  under  the  following  heads:  Danger  to 
citizens  of  having  tracks  at  street  level;  con- 
tention that  the  ordinance  was  a  terminal 
matter  and  that  the  railroad  did  not  intend 
to  give  up  its  tracks  at  the  end  of  the  five- 
year  grant.  It  was  sought  to  compel  the  rail- 
road to  surrender  street  and  alley  space  which 
the  city  contended  it  held  illegally. 
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Materials  to  Receive  Special  Atten- 
tion at  Engineering  Congress 

The  materials  of  construction  will  receive 
special  attention  in  the  proceedings  and  dis- 
cussions of  the  International  Engineering  Con- 
gress to  be  held  at  San  Francisco,  Sept.  20-25. 
Volume  5  of  the  transactions  will  include  about 
25  papers  covering  the  following  subjects: 
Timber  resources,  preservative  methods,  brick 
and  clay  products,  life  of  concrete  structures, 
aggregates  for  concrete,  waterproofing, 
volume  changes  in  concrete,  life  of  iron  and 
steel  structures,  special  steels  and  testing  of 
metals,  full  sized  members  and  of  structures. 


Personal  Notes 


R.  H.  Pembroke  has  resigned  from  the  office 
of  chief  engineer  of  the  Coal  &  Coke  Railway. 

John  A.  Bruce  has  been  appointed  city  engi- 
neer of  Omaha,  Neb.,  succeeding  Watson 
Townsend. 

^yalter  C.  Eberhard  has  been  reappointed 
assistant  in  civil  engineering  on  the  instructing 
staff  of  the  Massachusetts  Institute  of  Tech- 
nology. 

William  Wales,  irrigation  engineer,  of  Wood- 
land, Cal.,  has  been  retained  to  do  the  pre- 
liminary work  in  connection  with  the  pro- 
posed Southern  Lassen  Irrigation  District,  at 
Doyle,  Cal. 

George  W.  Simons,  Jr.,  Howard  C.  Thomas 
and  Andrew  N.  Wardle  have  been  appointed 
assistants  in  civil  engineering  on  the  instruct- 
ing staff  of  the  Massachusetts  Institute  of 
Technology. 

Edward  J.  Kelly,  assistant  chief  engineer 
of  the  Sanitary  District  of  Chicago,  has  been 
appointed  by  Governor  Dunne  of  Illinois  as 
one  of  the  five  members  of  the  Illinois  Water- 
way Commission. 

Joseph  E.  Love,  formerly  structural  engi- 
neer for  the  Chicago,  Milwaukee  &  St.  Paul 
Railway,  at  Butte,  Mont,  has  been  appointed 
engineer  for  the  South  Dakota  Board  of  Rail- 
road Commissioners. 

J.  Franklin  Diggs,  Jr.,  resident  engineer  for 
the  southern  division  of  the  bureau  of  sani- 
tary engineering  of  the  Department  of  Health 
of  the  State  of  Maryland,  has  established  his 
headquarters  at  Hyattsville. 

Mayo  Tolman,  formerly  assistant  engineer 
for  the  Department  of  Health  of  the  State  of 
Maryland,  has  been  appointed  director  of  the 
division  of  sanitary  engineering  of  the  West 
Virginia  State  Board  of  Health. 

Ray  L.  Jaeger  has  been  appointed  inspec- 
tor in  the  U.  S.  Engineer  office  at  Grand 
Rapids,  Mich.  This  office  has  charge  of  the 
harbor  and  river  improvement  work  along 
the  east  shore  of  Lake  Michigan. 

J.  O.  Jones  has  been  appointed  assistant  pro- 
fessor of  hydraulics  at  the  University  of 
Kansas.  The  announcement  of  this  appoint- 
ment was  made  in  these  columns,  July  10,  but 
the  name  was  erroneously  given  as  J.  0.  James. 

Edward  E.  Krau.ss,  for  the  past  four  years 
secretary  of  the  American  Concrete  Institute, 
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Kenneth  C.  Grant,  for  the  past  two  years 

ZT'^'fu''^  ^^'  '^'>^^«"  En^neering  Com 
pany,  at  Dayton,  has  been  appointed  as  deU- 

Fifth  National  Drainage  Congress  at  San 
Francisco,  Sept.  17  to  20. 

nefS^'^o?  f/^<i*.C°'J>P»ny.  consulting  engi- 
Ti!  ^  u  V  ^°"'*'  •'^^^  •>««"  retained  by 
ntv,f"7r^^'''°':?  <"'•>  Waterworks,  Electric 
Light  &  Gas  Company  on  the  engineering 
work  in  connection  with  the  insUUation  of  a 
nitration  plant  in  that  city. 

B.  R.  Cloyd,  formerly  engaged  in  special 
hydrographic  work  for  the  U.  S.  Reclama- 
tion Service,  and  previous  to  that,  city  engi- 
neer of  Yuma,  Ariz.,  is  now  connected  with 
the  engineering  forces  of  the  Copper  Queen 
Consolidated  Mining  Company,  Bisbee,  Ariz. 

John  W.  Hill,  consulting  engineer,  of  Cin- 
cinnati, has  been  retained  by  the  conservancy 
commissioners  of  Miami,  Clark  and  Shelby 
counties,  Ohio,  to  prepare  plans  to  be  used 
in  opposition  to  those  prepared  by  the  Morgan 
Engineering  Company  for  conservancy  work 
in  that  district. 

Schuyler  A.  Obenshain,  who  has  been  en- 
gaged in  contracting  work  at  Bluefield,  W. 
Va.,  during  the  past  year  and  a  half,  has  been 
appointed  superintendent  of  construction  for 
the  Tangier  Manors  Corporation,  on  the  im- 
provements that  company  is  making  at  Tan- 
gier, L.  I.,  N.  Y. 

F.  D.  Cosner  has  been  appointed  engineer 
maintenance-of-way  of  the  Coal  &  Coke  Rail- 
way, with  headquarters  at  Gassaway,  W.  Va. 
He  win  also  assume  the  duties  of  the  chief, 
engineer,  that  office  having  been  abolished  with 
the  resignation  of  R.  H.  Pembroke,  which  is 
noted  elsewhere  in  these  columns. 

C.  E.  Smith,  who  recently  resigned  from 
the  office  of  assistant  chief  engineer  of  the 
Missouri  Pacific-Iron  Mountain  system  to  en- 
gage in  private  practice  as  consulting  engi- 
neer, as  noted  in  these  columns,  June  5,  has 
been  appointed  consulting  engineer  of  the  De- 
partment of  Public  Utilities  of  St.  Louis. 

Milo  R.  Maltbie,  formerly  a  member  of  the 
Public  Service  Commission,  First  District, 
New  York  State,  and  recently  chairman  of 
the  valuation  committee  of  the  National  Asso- 
ciation of  Railway  Commissioners,  has  been 
appointed  a  member  of  the  advisory  board 
to  C.  A.  Prouty,  director  of  the  valuation  divi- 
sion of  the  Interstate  Commerce  Commission. 

W.  E.  Moore  has  resigned  from  the  office 
of  vice-president  and  general  manager  of  the 
West  Penn  Traction  Company  to  devote  his 
whole  time  to  private  practice  as  consulting 
engineer,  with  offices  at  Pittsburgh.  He  will 
engage  in  power  development,  transmission 
and  railway  work,  and  will  also  undertake 
appraisals,  reports  in  connection  with  public 
service  regulation  and  advisory  work  on  pub- 
lic utility  management. 

Robert  S.  Brown  has  opened  offices  in  the 
Legal  Building,  Asheville,  Tenn.,  for  the  pur- 
pose of  practising  as  a  civil  engineer  and  sur- 
veyor. He  will  engage  particularly  in  topo- 
graphic, highway,  industrial  railroad,  county 
and  municipal  work.  Mr.  Brown  was  gradu- 
ated from  Trinity  College,  Durham,  N.  C,  in 
1908.  Since  then  he  has  engaged  chiefly  in 
railway  location  and  construction  in  various 
Western  and  Southern  States. 

Philip  P.  Farley,  who  was  consulting  engi- 
neer to  the  New  York  State  Highway  De- 
partment during  the  administratioh  of  Gov- 
ernor. Glynn,  has  opened  offices  at  103  Park 
Avenue,  New  York  City,  for  the  purpose  of 
continuing  his  practice  as  consulting  engi- 
neer. Mr.  Farley  was  graduated  from  Cooper 
Union  in  1893.  He  served  as  chi^f  assisUnt 
to  the  city  engineer  of  Atlantic  City,  N.  J., 
from  1896  to  1899  and  as  deputy  fire  com- 
missioner of  New  York  City  in  1911.  He  was 
president  of  the  Jamaica   Bay   Improvement 
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Commotion  prtvUnu  to  hit  appointmmt  u 
consulting  Mi(iiiMr  to  the  N«w  York  SUt* 
Highway  Dopartnwnt  In  1914. 

Theodore  E.  Seolye  has  rMi(n«d  from  tho 
office  of  division  engineer  of  the  Watm-  Sopply 
Commission  of  Pennsylvania  to  eagmge  in 
private  practice  with  Farley  Gannet,  formerly 
engineer  of  that  coumiMion,  whoee  reeigna- 
tion  to  enter  the  consulting  field  wu  notad 
in  these  columns  last  week.  Mr.  Seelye  joiaod 
the  engineering  forces  of  the  water  sopply 
commission  in  1918.  Previous  to  that  he  was 
connected  with  the  hydraulic  design  depart- 
ment of  the  Electric  Bond  A  Share  Company 
of  New  York  on  hydroelectric  work  and  with 
the  U.  S.  Engineer  on  the  construction  of  jet- 
ties and  fortifications  at  the  mouth  of  the  Mis- 
sissippi River  and  of  navigation  locks  in  Lou- 
isiana. 

H.  A.  Kipp,  who  has  been  connected  with 
the  Office  of  Drainage  Investigations,  U.  8. 
Department  of  Agriculture,  for  the  past  nine 
years,  has  resigned  to  engage  in  private  prac- 
tice as  consulting  engineer,  specializing  in 
drainage  work,  with  office  at  the  Southam 
Pacific  Building,  Houston,  Tex.  Among  the 
drainage  projecU  with  which  Mr.  Kipp  has 
been  connected  are  the  Everglades  work  in 
Florida,  the  St  Francis  River  project  in 
Arkansas,  the  Toisnot  Swamp  project  in 
North  Carolina  and  the  Tuscumbia  and  Bel- 
zoni  projects  in  Mississippi.  He  recently  com- 
pleted a  report  and  plan  for  the  drainage  of 
the  entire  area  of  Jefferson  County,  Texas, 
for  the  U.  S.  Government 

John  A.  O'Connor,  formerly  engineer  in 
charge  of  terminal  construction,  New  York 
State  Barge  Canal,  and  Arnold  G.  Chap- 
man, consulting  engineer,  of  Albany,  N.  Y., 
have  been  appointed  executive  engineers  for 
the  Flood  Abatement  Commission  of  Glean, 
N.  Y.  Mr.  O'Connor  has  been  engaged  in  en- 
gineering work  since  1896,  principally  on  the 
forces  of  the  SUte  of  New  York,  on  river 
improvement,  highway  and  canal  work.  Mr. 
Chapman  was  graduated  from  Union  College 
in  1906,  and  has  also  done  most  of  his  work 
in  the  <^ce  of  the  State  engineer  of  New 
York.  He  was  assistent  to  M.  W.  Williams, 
engineer  in  charge  of  the  excavation  and 
straightening  of  the  channel  of  Neversink 
River,  in  the  autumn  of  1905,  and  deputy 
State  engineer  and  surveyor,  in  1910. 

C.  M.  Rogers,  consulting  engineer  of  Day- 
tona,  Fla.,  has  been  appointed  engineer  for  the 
proposed  1%  miles  concrete  bridge  across  the 
Indian  River  at  Cocoa,  Fla.  Mr.  Rogers  was 
graduated  from  Rensselaer  Polytechnic  Insti- 
tute in  1903  and  was  assistant  engineer  and 
division  engineer  on  the  construction  of  the 
Key  West  extension  of  Florida  East  Coast 
Railway  from  1905  to  1907.  He  8er\'ed  for  a 
brief  period  with  the  Florida  Coast  Line  Canal 
&  Transportation  Company  in  the  early  part 
of  the  latter  year,  then  returned  to  the  Florida 
East  Coast  Railway  as  resident  engineer  on 
the  Long  Key  viaduct  He  succeeded  to  the 
business  of  the  engineering  firm  of  D.  D.  ft 
C.  M.  Rogers  of  Daytona,  in  1913,  and,  in  1914, 
was  engineer  in  charge  of  the  construction  of 
a  complete  sewerage  system  for  the  board  of 
public  works  of  that  city. 


Obituary  Notes 

John  G.  Scurry,  a  well  known  civil  engi- 
neer of  Seattle,  Wash.,  died  in  that  city,  July 
14.  He  served  under  General  Dodge  on  the 
original  location  of  the  Southern  Pacific  Rail- 
way over  the  Mojave  Desert  and  was  one  of 
the  locating  engineers  on  the  first  transcon- 
tinental railroad  of  the  Union  Pacific.  The 
later  years  of  his  life  were  spent  in  railroad 
work  in  Alaska. 

Sir  Sandford  Fleming,  who  was  an  im- 
portant factor  in  the  building  of  the  Cana- 
dian Pacific  Railway,  died  at  Halifax,  N.  S., 
July  22.  He  was  born  in  Scotland  in  1827 
and  went  to  Canada,  where  he  joined  the 
forces  of  the  Northern  railway,  in  1845.  He 
attained  the  grade  of  chief  engineer  of  that 
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rtmd  twelve  years  later.  In  1863  he  made 
the  sorreys  for  the  Intercolonial  railway, 
which  was  subsequently  built  under  bis  direc- 
tion. He  was  chief  engineer  of  the  Canadian 
Pacific  from  1871  to  1880,  during  the  period 
of  locatiMi  and  construction.  The  latter  years 
9t  his  life  were  confined  principally  to  scien- 
tifie  reoearch.  Ue  wrote  several  books  on 
taehnical  subjects,  among  them  being  "Time 
and  Its  Notation,"  "Memoirs  of  Universal 
Time  and  a  Prime  Meridian  for  All  Nations" 
and  "The  New  Time  Reckoning." 


Civil  Service  Examinations  ' 

United  States. — An  examination  for  junior 
civil  engineer.  Engineering  Department,  will 
be  held  at  the  principal  cities  of  the  country, 
Aug.  25  and  26.  Candidates  must  be  twenty- 
oiM  years  or  over  and  must  have  had  at  least 
foar  yoars'  experience  in  engineering  work,  or 
kftV«  been  graduated  from  a  technical  school 
of  recognized  standing.  It  is  further  an- 
nounced that  eligibles  from  this  examination 
who  are  unmarried,  between  twenty-one  and 
twenty-nine  years  of  age  and  graduates  from 
an  approved  technical  school,  will  have  an  op- 
portunity to  qualify  for  the  examination  for 
commissions  as  second  lieutenants.  Corps  of 
Engineers,  U.  S.  A.,  to  be  held  by  the  War 
Department,  on  or  about  Oct.  25,  1915. 

Examinations  for  senior  drainage,  drainage 
and  junior  drainage  engineers.  Department  of 
Agriculture,  salaries  ranging  from  $2,220  to 
|S,000,  from  $1,800  to  $2,100  and  from  $960 
to  $1,620  respectively,  are  to  be  held  at  the 
principal  cities,  on  Aug.  17  and  18.  The  duties 
of  these  positions  will  consist  of  making  sur- 
veys, preparing  plans  and  reports  upon  drain- 
ace  projects,  collecting  technical  data,  and 
conducting  original  investigations.  Applicants 
for  the  position  of  senior  drainage  engineer 
mut  be  graduates  from  an  approved  eng^i- 
■eering  college  and  must  have  had  five  years' 
experience  in  drainage  work,  or,  if  not  grad- 
uates, nine  years'  experience;  for  the  position 
of  drainage  engineer,  must  be  graduates  and 
have  three  years'  experience,  or  have  seven 
years'  experience  in  drainage  work,  and  for 
tile  position  of  junior  drainage  engineer,  must 
be  graduates,  or  have  four  years'  experience 
in  civil  engineering  work. 

Application  for  any  one  of  these  exami- 
nations should  be  made  at  once  to  the  Civil 
Service  Commission,  Washington,  D.  C,  ask- 
ing for  form  1312  and  stating  the  title  of  the 
examination  for  which  the  form  is  desired. 
Persons  interested  in  the  examination  to  be 
held  for  commissions  as  second  lieutenants. 
Corps  of  Engineers,  U.  S.  A.  should  apply  as 
well  to  the  adjuUnt  general,  War  Department, 
Washington,  D.  C. 

Examinations  Previously  Announced 

See  Eng. 
D*t«  Record. 

Aug.  6 — Tracer,  salary  from  $600  to 
$900  a  year;  rodman,  sal- 
ary $800  a  year;  Phila- 
delphia. 

Aug.  9-12 — Draftsman,  surveys,  sal- 
ary from  $1,200  to  $1,600 
a  year;  Philadelphia 

Aug.  10-13 — Draftsman,  hifchways,  sal- 
ary from  $1,200  to  $1,500 
a  year;  Philadelphia July  24 

Aug.  17-18— Senior,  Grade  1  and  2, 
and  junior  land  appraisers, 
salaries  from  $2,700  to 
$3,600,  from  $1,800  to 
$2,400  and  from  $900  to 
$1,500  respectively;  United 
States    July  24 

Sept  16— Aid,  U.  S.  Coast  and  Geo- 
detic Survey.  Draftsman 
and  junior  engineer,  U.  S. 
Engineer  Department July     3 

Oct.  13 — Aid,  U.  S.  Bureau  of 
Standards.  Civil  Engineer 
and  Draftsman.  Drafts- 
man, Navy  Department. 
Engineer,  Indian  Service.  .July    3 


Canvas  Air  Pipe  Not  Damaged  by 
Tunnel  Blasts 

Early  in  the  construction  of  the  Mill  Creek 
Sewer  in  St,  Louis  the  contractors  conceived 
the  idea  of  having  the  pipe  they  used  to  carry 
air  to  their  headings  made  of  some  sort  of 
airtight,  waterproof  fabric,  which  would  be 
flexible,  light  and  easy  to  handle  during  blasts. 
The  metal  pipe  usually  used  is  hard  to  handle 
quickly,  and  each  time  a  blast  is  made  it  must 
be  taken  down  and  carried  back  from  the  head- 
ing so  as  to  escape  damage  from  the  explosion. 

To  supply  the  contractors'  demand  the  Bemis 
Bag  Company  of  St.  Louis,  developed  a  tub- 
ing which  they  call  "Flexoid."  It  is  made  of 
9-oz.  canvas,  waterproofed  and  made  airtight 
by  having  a  solution  of  asphalt  and  rubber 
forced  into  it.  The  tubing  can  be  obtained  in 
10,  12,  16  and  24-in.  diameters  and  comes  in 
100  and  200-ft.  rolls. 

Whenever  blasts  are  to  be  made  the  air  is 
shut  off  and  the  tube  collapsed.     Being  light 


CANVAS  AIK  PIPE  FOR  TUNNEL  WORK 

in  weight  and  not  bulky  one  man  can  quickly 
roll  up  100  ft.  of  the  tube  and  carry  it  out 
of  the  danger  zone.  The  tube  can  be  patched 
when  necessary  with  a  new  piece  of  canvas 
and  a  little  shellac.  Connection  between  pipe 
sections  is  made  by  means  of  a  short  sleeve 
of  metal  pipe  with  two  bands  which  clamp 
on  to  the  tubing.  A  16-in.  size  tubing  handles 
10,000  ft.  of  air  per  minute.  The  accompany- 
ing photograph  shows  the  pipe  in  use  on  one 


of  the  sections  of  the  Mill  Creek  Sewer. 
Thomas  Connor  &  Son,  one  of  the  several 
contractors  who  are  using  the  new  tubing  on 
this  particular  job,  are  carrying  air  from  500 
to  1600  ft.  The  new  fabric  is  being  used  for 
temporary  water  diversion  in  bridge  and 
culvert  work.  It  is  also  furnished  flat  and  in 
large  sheets  for  covering  new  concrete. 


Non-Reduction  of  Area  Is  a  Feature 
of  New  Hose  Coupling 

An  air,  steam  or  water  hose  coupling,  so  de- 
signed as  not  to  decrease  the  area  of  the  hose 
connection,   has   recently   been   placed   on    the 
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AIR,  STEAM  OR  WATER  HOSE  COUPLING 

market.  The  malleable  iron  hose  socket  is  suf- 
ficiently corrugated  on  the  inside  to  provide 
a  positive  grip  when  the  hose  is  expanded,  and 
by  simply  screwing  the  steel  taper  expander 
into  the  socket  the  hose  is  forced  outward  and 
into  position.  The  area  of  the  opening  in 
the  steel  taper  expander  is  the  same  as  that 
of  the  hose,  thus  eliminating  contraction.  The 
hose  connection  requires  only  one  or  two  turns 
with  an  ordinary  hand  wrench.  The  coupling 
is  manufactured  in  all  standard  sizes  by  the 
National  Hose  Coupling  Company,  Peoples' 
Gas  Building,  Chicago. 


Paving   Mixer   Has  40   Cubic    Feet 
Capacity,  and  Loads  from  the  Side 

Exceptionally  large  capacity  and  ability  to 
load  from  the  side  for  use  with  industrial 
equipment  are  two  prominent  features  of  the 
latest  model  paving  mixer  to  be  placed  on  the 
market.  The  machine  has  a  capacity  of  40 
cu.  ft.  of  loose  material  and  was  designed  for 
use  on  concrete  road  jobs  where  industrial 
tracks  parallel  the  road.  The  first  mixer  to 
be  placed  in  service  is  now  working  for  Run- 
yan  &  Ackerman  of  La  Porte,  Ind.,  contrac- 
tors in  charge  of  the  construction  of  13  miles 
of  concrete  road  on  the  Lincoln  Highway  near 
La  Porte. 

Industrial  cars  holding  36  cu.  ft.  of  material, 
or  one  batch  for  the  mixer,  are  run  on  a 
track  paralleling  the  road  and  as  the  mixer 
has  its  skip  on  the  side  they  can  dump  directly 
into  it.  Concrete  is  distributed,  by  three  ports 
in  the  bottom  of  the  mixer's  15-ft.  chute,  at 
different  points  without  shifting  the  machine. 
This  new  paver,  which  is  said  to  be  the  largest 
capacity  paving  mixer  and  the  only  side  loader 
yet  to  be  placed  on  the  market,  is  manufac- 
tured by  the  Marsh-Capron  Manufacturing 
Company,  Chicago. 
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Cleaning  up  Profits  with  Every  Load 

HAYWARD  BUCKETS 


ilo  a  complete  job,  whether  you  have  to 
unload  sand,  gravel,  broken  stone  or  any 
-iniilar  material.  Each  bucketful  means 
money  saved,  as  hardly  anything  is  left 
for  hand  shoveling.  And  Hayward 
Capacitv  is  always  overload.  There  are 
thousands  in  use  daily  giving  full  meas- 
ure of  service  and  satisfaction  and  prov- 

ino-  mir  rlninis  fnr  >;nncri(  irjtx'. 


The  illustration  below  shows  a 
Hayward  Class  "E"  Clam  Shell 
Bucket  unloading  sand  from  a  scow. 
Note  the  deck  where  the  bucket  has 
worked  is  almost  broom  clean. 

There  are  styles  and  sizes  of 
Hayward  Buckets  for  every  need  of 
the  Engineer  and  Contractor — 
Orange  Peel,  Drag  Scraper,  Clam 
Shell  and  the  Electric  Motor  Bucket. 
Also  t[ayward  Dredges,  Skid  Exca- 
vators and  the  liayward  Midget 
Digging  Machine. 

We  have  catalogues  and  pam- 

vhlets,  that  will  interest  you. 

Write  us. 
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Business  Principles  in  Public  Business 

THE  ACTION  of  the  Secretary  of  the 
Treasury  in  setting  definite  classes  into 
which  the  construction  of  post  office  and 
public  buildings  shall  fall,  these  classes 
being  dependent  on  the  amount  of  business 
to  be  transacted  in  the  building,  will  meet 
with  well-nigh  universal  approval.  Pos- 
sibly members  of  Congress  who  have  used 
public-building  appropriations  as  evidence 
to  their  constituents  of  proper  activity  in 
the  public  interest,  may  dissent,  but  out- 
side of  that  quarter  intelligent  opposition 
is  not  to  be  expected.  The  proposal  to  suit 
the  building  to  its  purpose  is  so  evidently 
correct  that  discussion  is  superfluous. 
Nevertheless,  the  occasion  should  not  be 
dismissed  without  an  appreciation  of  the 
stand  taken  by  the  Secretary.  If  a  rule 
founded  on  the  same  principle  can  now  be 
framed  and  enforced  for  river  and  harbor 
improvements  and  then  Congress  be  in- 
duced to  place  the  allocation  of  the  Reclama- 
tion Service's  funds  on  a.sensible  basis,  the 
pork  barrel  can  be  relegated  to  the  museum 
of  past  congressional  mistakes. 

Uneconomical  Truss  Design 

ALTHOUGH  there  are  conditions  un- 
der which  it  may  be  found  necessary 
to  design  trusses  with  steep  inclinations  for 
the  web  members,  the  loss  in  economy 
which  results  can  often  be  avoided.  The 
building  truss  described  on  page  159  of  this 
issue  is  an  example  of  the  excessively  high 
stresses  which  result  in  the  web  members 
of  a  truss  with  steep  diagonals,  and  of  the 
resulting  difficulties  encountered  in  design- 
ing sections  and  providing  joint  details  of 
sufficient  strength.  The  use  of  tension  di- 
agonals sloping  over  the  whole  panel  length 
of  27  ft.  3  in.  for  this  truss,  which  is  22 
ft.  deep,  would  undoubtedly  have  resulted 
in  appreciable  saving,  even  though  the 
short  unsymmetrical  end  panel  could  not 
have  been  avoided.  If  intermediate  loads 
must  be  supported,  subdivided  panels  can 
be  adopted  with  economy,  and  the  diag- 
onals designed  with  an  inclination  at  least 
approaching  the  45-deg.'  slope,  which  re- 
sults in  economical  distribution  of  stress. 

The  International  Congress 

WITH  final  details  of  the  International 
Engineering  Congress  rapidly  being 
completed,  it  behooves  those  engineers  who 
have  not  yet  entered  their  subscriptions  as 
members  to  act  promptly  and  thus  show 
the  management  that  they  appreciate  its 
work.  Necessarily  the  officers  of  the  con- 
gress have  worked  under  difficulties.  The 
European  war  has  curtailed  the  number  of 
papers  from  foreign  countries,  but  the  list, 
nevertheless,  is  representative  of  much  of 
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the  best  thought  of  the  entire  engineering 
world.  Roughly,  one  hundred  and  twenty- 
five  of  the  papers  are  now  in  type,  and  the 
printing  of  the  others  is  proceeding  rap- 
idly. The  congress  program  is  being 
molded  into  shape  and  the  details  of  the 
entertainment  features  have  been  perfected. 
Naturally  the  representation  of  the  con- 
gress from  the  Pacific  Coast  will  be  large. 
The  engineers  in  that  district  have  shown 
their  loyalty  in  a  striking  manner,  but 
since  the  congress  is  not  a  local  affair  but  is 
even  more  than  national  in  scope  it  is  de- 
sired that  the  representation  be  as  broad 
as  possible.  Aside  from  the  mere  matter 
of  loyalty,  the  intrinsic  value  of  the  pro- 
ceedings which  will  be  distributed  war- 
rants hearty  response  to  the  congress'  ap- 
peal. The  advance  copies  of  the  papers 
to  be  presented,  some  of  which  this  journal 
has  been  allowed  to  examine,  promise 
most  valuable  contributions  in  every  de- 
partment of  engineering  assigned  a  place 
on  the  program.  Without  a  doubt  many 
engineers  have  concluded  to  join  the  con- 
gress, but  in  the  customary  fashion  have 
carelessly  put  off  the  detail  of  writing  and 
sending  the  necessary  contribution.  With 
the  congress  only  a  little  more  than  a 
month  away,  now  is  the  time  for  action. 
This  journal  cannot  urge  too  strongly  upon 
its  readers  that  their  response  to  the  invi- 
tation to  join  should  be  no  longer  delayed. 
"Do  it  now"  should  be  the  slogan. 

The  West's  Invitation 

WHILE  it  is  to  be  expected  that  many 
who  will  become  members  of  the  In- 
ternational Engineering  Congress  will  find 
it  impossible  to  attend,  those  who  are  able 
to  make  the  journey  are  sure  to  be  amply 
repaid.  Not  only  will  the  sessions  of  the 
congress  itself  be  well  worth  while,  but  the 
gathering  of  engineers  brought  together 
not  only  by  the  international  meeting  but 
also  by  the  conventions,  the  preceeding 
week,  of  the  national  engineering  societies 
and  of  the  Pan-American  Road  Congress 
will  be  notable.  The  American  Society  of 
Civil  Engineers  has  arranged  an  especially 
attractive  social  program  and  has  extended 
an  invitation  to  all  engineers,  whether 
members  of  the  society  or  not,  to  partici- 
pate. It  is  unlikely  that  there  will  be  again 
for  many  a  year  so  large  and  representa- 
tive a  meeting  of  engineers  in  this  coun- 
try The  engineers  of  the  Pacific  Coast, 
too,  are  doing  everything  in  their  power 
to  arrange  for  the  entertainment  of  their 
guests-and  their  reputation  as  hosts 
augurs  well  for  the  comfort  and  pleasure 
of  those  who  attend  the  congress.  But 
even  aside  from  the  congress  and  its  en- 
tertainment, it  is  worth  the  time  of  any 
one    unfamiliar  with   the   Coast  and   its 


spirit,  to  learn  what  that  country  is  and 
what  are  ita  aspirations.  With  large  vis- 
ions aa  to  the  future,  and  energy  and  en- 
thusiaam  that  are  proverbial,  a  visit  with 
the  people  of  the  Coast  is  an  inspiration 
to  every  American.  The  coming  meeting  in 
San  Francisco,  therefore,  is  a  most  ex- 
traordinary opportunity  for  the  eastern 
and  the  middle  western  engineer  to  broaden 
his  engineering  acquaintance,  to  gather 
new  ideas  on  engineering  subjects  and  to 
strengthen  his  patriotism  by  getting  ac- 
quainted with  the  most  progressive  and  one 
of  the  most  virile  sections  of  the  country. 

Self-Abnegation 

DISCUSSING  the  meager  compensation 
of  engineers,  a  correspondent  expresses 
tersely  and  vigorously  indisputable  views 
as  to  one  of  the  chief  causes.  Engineers 
generally  will  agree  with  him — will  heartily 
agree;  but  the  difficulty  is  that  they  fail  to 
"practice  what  they  preach."  No  one 
denies  that  the  engineer  should  be  the  di- 
rector and  not  the  follower,  yet  in  practice 
he  fails  to  assert  himself  and  lets  those  with 
less  ability,  less  knowledge  of  the  subject, 
take  the  directing  hand,  generally,  too,  to 
the  detriment  of  the  work  in  hand.  Our 
correspondent  deserves  quotation  in  fuU. 
He  says :  "During  the  past  few  years  I  have 
been  associated  with  State,  county,  city  and 
town  engineers  pretty  steadily  and  have 
come  to  the  conclusion  that  if  the  engineer 
is  underpaid  it  is  because  he  is  constantly 
reducing  the  value  of  his  services  by  his 
own  tactics.  A  prominent  engineer  once 
told  a  lot  of  his  brethren  in  my  presence 
that  their  profession  had  the  art  of  com- 
plete self-abnegation  reduced  to  a  science. 
And  he  was  right  For  example,  one  can  go 
to  the  average  engineer,  especially  in  the 
East,  ask  him  to  consider  a  certain  type  of 
highway  construction,  let  us  say,  and,  after 
convincing  himself  of  its  merits,  i.nclude 
specifications  for  this  tj-pe  on  such  roads  or 
streets  for  which  it  may  be  suitable.  Al- 
most invariably  the  response  will  be  that 
property  owners,  officials  or  certain  poli- 
ticians must  first  be  seen,  and,  if  they  so 
instruct,  he,  the  engineer,  will  prepare  the 
specifications.  Ask  that  same  engineer  if 
he  will  tell  his  physician  what  medicine  to 
prescribe  for  him  when  ill  and  he  would 
reply  'certainly  not.'  And  yet  the  engineer 
should  occupy  the  same  relative  position  as 
regards  any  governmental  body  as  the- phy- 
sician does  to  the  individual.  Let  the  engi- 
neer stiffen  up  his  back-bone  and  insist  on 
directing  public  improvements  and  not  be 
simply  a  specification  writer,  and  he  will 
make  his  position  so  valuable  that  adequate 
compensation  for  his  work  will  inevitabli" 
follow." 
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Pollution  by  Wash-Water 

THE  situation  with  regard  to  river  pol- 
lution at  Niagara  Falls,  N.  Y.,  which 
had  resulted  in  a  court  decision  enjoining 
the  municipal  filtration  plant  from  continu- 
ing its  present  method  of  disposing  of 
waah-water  and  sedimentation-basin  sludge, 
as  set  forth  on  page  160,  is  one  which  is 
not  likely  to  arise  with  great  frequency 
elsewhere.  The  unusual  feature  of  the  case 
is  that  the  city  is  supplied  with  filtered 
water  by  municipal  works  and  also  by  a 
private  company — rivals  in  a  keen  competi- 
tion for  the  local  water-supply  business. 
The  city-owned  plant  is  located  upstream 
from  the  private  plant  and,  it  was  claimed, 
polluted  the  water  unduly  at  the  company's 
intake  2  miles  below  by  its  wash-water  and 
sedimentation-basin  wastes.  A  number  of 
waterworks  experts  testified  and  upon  the 
data  they  presented  Judge  Laughlin  based 
his  decision.  The  case  involved  the  prin- 
ciple of  riparian  rights  which,  the  court 
stated,  is  founded  upon  the  established  rule 
that,  while  riparian  owners  do  not  own  the 
water,  each  is  entitled  to  a  reasonable  use 
thereof.  It  is  not  fair  to  assume  that  the 
case  will  serve  as  any  general  precedent. 
It  would  be  a  bold  man  indeed  who  would 
assert  that  one  filter  plant  2  miles  up- 
stream from  another  is  necessarily  a  men- 
ace from  the  standpoint  of  pollution.  In 
matters  of  this  kind  local  conditions  place 
each  case  in  a  class  by  itself,  and  into  the 
problem  there  enter  the  complex  elements 
of  river  currents  and  dispersion,  in  addi- 
tion to  the  amount  and  character  of  the 
waste  discharged.  Still,  the  case  is 
interesting,  for  it  illustrates  that  an  agency 
whose  primary  object  is  to  protect  the 
health  of  its  patrons  has  itself  been  accused 
of  complicating  precisely  the  same  task  for 
its  competitor.  It  can  be  argued  that  the 
city  plant  puts  back  into  the  river,  in  con- 
centrated form,  exactly  the  same  .sub- 
stances which  were  there  originally,  with 
the  exception  of  the  chemicals.  It  then  be- 
comes necessary  to  determine  to  what  ex- 
tent this  concentration  is  objectionable. 
Obviously  no  general  formula  will  give  the 
solution  to  this  problem. 


Justice — But  Only  Within  Arbitrary 
Limits 

EARLY  in  July  the  Public  Service  Com- 
mission for  the  Second  District,  New 
York,  handed  down  a  decision  which  holds, 
in  sobstance,  that  the  Legislature  has  em- 
powered it  to  reduce  rates,  but  not  to  in- 
crease them  above  certain  maxima.  In 
other  words,  while  the  authority  of  the 
commission  is  unlimited  as  to  the  service 
It  may  require  from  the  roads,  and  as  to 
its  power  to  do  justice  to  the  public,  its 
authority  to  increase  rates  and  to  do  jus- 
tice to  the  carriers  is  limited  by  maxima 
set  by  a  Legislature  unqualified  for  the 
task  by  experience  or  the  possession  of  evi- 
dence as  to  cost  of  service.  "Justice  you 
may  expect,  but  only  if  the  'just  and  rea- 
sonable' rates,  guaranteed  you  by  law,  are 
within  the  two-cent  and  the  three-cent  max- 
ima"— ^that,  in  eflfect,  is  what  the  commis- 
sion says  to  the  railroads. 


The  case  in  question  was  that  of  the 
Ulster  &  Delaware  Railroad,  petitioning  for 
permission  to  raise  its  rate  on  mileage 
books  from  two  to  three  cents  a  mile.  The 
railroad  company  supported  its  petition  by 
a  careful  report  made  by  William  J.  Wilgus, 
consulting  engineer.  New  York,  a  report 
convincing  to  the  minority  of  the  commis- 
sion, which  declared  in  favor  of  granting 
the  railroad  company  the  relief  it  requested. 
The  majority,  three  members,  including  the 
chairman,  did  not  pass  upon  the  merit  of 
the  railroad  company's  application,  so  far 
as  the  showing  of  cost  was  concerned,  but 
confined  itself  entirely  to  the  question  of 
jurisdiction. 

It  appears  that  before  the  Public  Serv- 
ice Commission  law  was  enacted  a  two- 
cent  maximum  rate  for  mileage  was  speci- 
fied by  statute.  This  law  not  only  fixed 
the  maximum  rate,  but  forced  all  railroads 
in  the  State,  over  100  miles  long  and  organ- 
ized subsequent  to  the  act,  to  sell  mileage 
whether  they  desired  to  do  so  or  not.  When 
the  Public  Service  Commission  law  was 
passed  this  mileage  act  was  not  repealed, 
and  later,  on  a  recodification  of  the  statutes, 
the  mileage  law  was  retained.  Resting 
upon  these  facts,  the  majority  of  three 
holds  that  it  was  the  intention  of  the  Legis- 
lature to  give  the  commission  power  over 
rates  only  within  the  maxima,  despite  the 
fact  that  it  is  expressly  stated  in  the  Pub- 
lic Service  law  that  if  the  commission  finds 
a  rate  insuflScient  to  yield  reasonable  com- 
pensation for  the  service  rendered  it  shall 
determine  a  new  rate  thereafter  to  be 
charged. 

It  cannot  be  denied  that  there  is,  to  some 
extent,  inconsistency  in  the  legislative  en- 
actments. Two  of  the  commissioners,  hold- 
ing fast  to  the  theory  that  the  setting  of 
maximum  rates  by  an  uninformed  Legis- 
lature is  absolutely  incompatible  with  the 
theory  of  commission  control,  have  dissented 
from  the  prevailing  opinion,  holding  that 
the  railroad  company  should  be  permitted 
to  raise  its  mileage  rate  to  three  cents. 

The  case  is  not  without  precedent  in 
commission  history,  though,  of  course,  it 
has  not  previously  arisen  in  New  York 
State.  A  similar  situation  arose  in 
Missouri,  and  has  resulted  in  the  confirma- 
tion by  the  State  Supreme  Court  of  the  full 
power  of  the  commission,  the  finding  being 
that  the  enactment  of  the  commission  law 
ipso  facto  set  aside  all  previous  rate  en- 
actments by  the  Legislature. 

There  is  no  ground  for  argument,  in  the 
judgment  of  this  journal,  as  to  the  sound- 
ness of  the  finding  of  the  Missouri  tribunal. 
Commission  control  has  come  because  a  long 
and  very  unfortunate  history  of  Legislative 
control  in  railroad  matters  demonstrated 
that  those  bodies  could  not  intelligently  su- 
pervise the  relations  between  the  public  and 
the  carriers.  To  an  extent,  it  is  a  scientific 
solution  of  the  haphazard  system  of  control 
by  the  Legislature.  The  entire  principle 
must  fail  if  the  authority  of  the  regulating 
body  is  to  be  arbitrarily  restricted.  De- 
spite the  apparent  confusion  in  the  New 
York  laws  this  journal  does  not  doubt  in 
the  least  that  the  Court  of  Appeals,  if  the 
case  is  carried  to  it,  will  uphold  the  author- 
ity of  the  Public  Service  Commission  and 


declare  that  the  setting  of  maximum  rates 
by  the  Legislature  is  inconsistent  with  the 
law  under  which  the  commission  operates. 
No  other  decision  is  possible  if  commis- 
sion control  is  to  succeed. 


Giving  the  Railroad  Employee  a 

Better  Chance — A  Suggestion, 

Too ,  for  Every  Employer 

THIS  JOURNAL  has  heretofore  deplored 
the  haphazard  way  in  which  most  rail- 
roads hire  and  promote  their  technical  men. 
Doubtless  the  same  system,  or  lack  of  it, 
obtains  in  almost  every  department  of  the 
railroad,  and  in  a  recent  address  to  the 
Burlington  Association  of  Operating  Of- 
ficers George  M.  Basford,  chief  engineer 
of  the  railroad  department  of  J.  T.  Ryerson 
&  Son,  New  York,  outlined  a  remedy  in 
the  appointment  of  a  special  official  who 
would  report  directly  to  the  president  and 
have  the  final  word  in  all  matters  of  em- 
ployment and  promotion.  When  a  vacancy 
was  to  be  filled  each  officer  would  have  a 
chance  to  put  forward  his  favorite  candi- 
date, but  the  special  official  would  make  the 
selection. 

A  man  capable  of  filling  such  a  position, 
Mr.  Basford  admits,  would  be  hard  to  find, 
but  that  is  only  added  proof  that  he  is 
badly  needed.  Certainly  some  means  must 
be  found,  if  railroad  officials,  both  im- 
portant and  petty,  are  in  the  future  to 
measure  up  to  their  increasing  responsi- 
bilities, of  insuring  that  every  employee  in 
the  great  organization,  except  possibly  the 
unskilled  laborer,  shall  have  a  fair  chance 
to  show  what  lie  can  do,  and  this  not  merely 
to  a  dull  and  unappreciative  immediate  su- 
perior whose  own  mediocrity  damns  his 
whole  staff.  The  central  officer  will  have 
opportunity  to  weigh  in  one  balance  all  of 
the  men  doing  one  kind  of  work,  and  every 
man  will  have  a  chance  and  incentive  to 
grow. 

As  to  the  details  of  the  plan,  Mr.  Basford 
described  a  method  used  successfully  by  a 
certain  superintendent  of  motive  power. 
This  official  had  a  card  form  made  out 
which  bore  the  name,  age  and  occupation  of 
each  employee  and  then  tabulated  his  stand- 
ing—"Very  Good,"  "Good,"  "Medium"  or 
"Poor" — under  twenty-two  heads.  These 
included  education,  special  knowledge  and 
experience;  personal  virtues,  such  as  hon- 
esty and  temperance,  and  then  a  list  of  indi- 
vidual attributes,  such  as  tact,  reliance, 
foresight,  initiative,  assertiveness,  ac- 
curacy, system,  executive  ability.  These 
cards  were  filled  out,  signed  and  dated  by 
the  immediate  superior  of  each  man — the 
foremen  listing  their  men,  the  general  fore- 
men doing  the  same  with  the  foremen,  and 
so  forth.  The  cards  were  all  sent  to  the 
superintendent  himself,  the  senders  not 
being  allowed  to  retain  copies,  and  every 
six  months  a  new  lot  of  cards  was  made 
out. 

It  can  readily  be  seen,  as  Mr.  Basford 
pointed  out,  that  such  a  system  puts  the 
petty  officer  himself  more  or  less  on  trial. 
It  will  not  do  for  him  to  fill  out  his  cards 
by  guesswork;  he  is  forced  to  study  his 
men.     Otherwise  the  contradictions  of  his 
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records  will  come  back  on  him.  This  jour- 
nal suspects  that  there  will  be  some  who, 
failing  to  see  the  importance  of  the  plan, 
will  violate  the  rules,  keep  duplicates  of  the 
data  sent  in,  and  simply  copy  them  on  the 
new  cards.  The  extent  to  which  this  prac- 
tice can  go  on  will  presumably  depend 
largely  on  the  personality  and  influence  of 
the  central  officer.  If  he  administers  his 
office  with  sagacity  and  shows  the  men  of 
all  rank  that  proved  merit  is  to  be  recog- 
nized, and  by  the  same  token  that  a  good 
rating  in  "Honesty"  is  as  imperative  as 
tact,  resource,  energy  or  organizing  ability, 
an  esprit  de  corps  will  be  created  and  the 
practice  is  not  likely  to  go  long  undetected. 
If  he  simply  makes  his  office  another  de- 
partment, and  turns  the  detail  over  to  nar- 
row and  unsympathetic  clerks,  the  whole 
system  will  become  a  farce.  Above  all,  the 
central  officer  himself  must  be  absolutely 
free  of  the  taint  of  favoritism. 

To  apply  such  a  card  system  to  the  engi- 
neering departments  would  be  no  easy  task. 
These  men,  perhaps  more  than  any  others  in 
the  entire  organization,  need  individuality, 
characteristics  that  cannot  be  defined  and 
graded.  Along  with  the  other  information 
on  the  cards  there  should  be  ample  space 
for  remarks.  In  the  general  designing  de- 
partments the  men  who  despise  track  work 
and  love  pressure  lines  and  secondary 
stresses  should  be  differentiated  from  those 
who  revel  in  yard  layouts  but  have  no  taste 
for  structural  complexities.  Others  do  not 
belong  in  the  designing  departments  at  all, 
but  should  be  out  directing  construction 
work.  Some,  without  being  specialists  in 
anything,  are  very  adaptable  and  can  be 
relied  upon  to  produce  results  in  almost  any 
emergency,  while  others  of  rather  narrow 
vision  and  no  executive  ability  may  be 
capable,  if  given  free  rein,  of  evolving 
something  of  great  value  in  the  nature  of 
research.  Among  the  officials  there  may  be 
similar  differences  that  cannot  be  desig- 
nated by  "Good"  or  "Poor"  opposite  a  single 
word.  There  are  those  who  are  engineers 
first,  last  and  all  the  time,  with  only  sec- 
ondary interest  in  the  other  branches  of  the 
railroad  business,  while  there  are  others 
who  lean  heavily  toward  operation,  or  law. 
In  short,  in  any  worth-while  cataloging  of 
engineers  tables  of  measurable  virtues  must 
be  supplemented  by  carefully  prepared  esti- 
mates of  non-measurable  characteristics. 

Mr.  Basford's  plan  deserves  serious  at- 
tention. The  railroads  are  not  building 
their  engineering  organizations  for  the 
future,  as  they  are  their  equipment  and 
permanent  way.  Too  intent  on  the  work 
of  the  immediate  future,  they  are  not  de- 
veloping men  to  handle  the  work  of  next 
year.  When  they  have  money  they  hire  too 
quickly;  when  they  run  short,  fire  too 
quickly.  In  the  past  there  has  been  a 
glamour  in  railroading,  which  has  largely 
disappeared  since  the  fall  of  the  railroads 
from  public  grace.  More  than  one  con- 
scientious and  industrious  engineer  with 
five  or  ten  years'  railroad  experience  is  ad- 
vising young  college-graduate  friends  to 
stay  out.  It  behooves  the  railroads  to  take 
steps  to  get  and  keep  their  share  of  the 
engineering  talent  for  what  should  be  sec- 
ond to  none  as  a  civil-engineering  field. 
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Effect  of  Interference  of  Official 
Body  in  Engineering  Plans 

BY  VOTING- to  build  a  tunnel  near  the 
Queensboro  Bridge  rather  than  to  use 
the  bridge  itself  for  rapid  transit  opera- 
tion, the  Board  of  Estimate  and  Apportion- 
ment, of  New  York  City,  has  empha.sized  an 
interesting  engineering  problem,  and  also 
emphasizes  the  mistakes  likely  to  be  made 
when  an  official  body  goes  counter  to  the 
recommendations  of  engineers  specially 
qualified  for  and  detailed  to  study  a  com- 
plicated engineering  problem.  When  the 
Dual  subway  system  was  placed  under  con- 
tract it  was  planned  that  the  trains  of  the 
Broadway  subway  should  cross  back  to 
Long  Island  over  the  bridge.  This  involved 
the  objectionable  operating  feature  of 
raising  the  trains  from  below  ground  to  a 
height  of  some  150  ft.  above  the  water  level. 
Nevertheless  the  bridge  represented  an  ex- 
ceedingly heavy  investment  and  it  was  nat- 
ural, therefore,  to  attempt  to  use  it  in  any 
scheme  of  rapid  transit  development  involv- 
ing the  crossing  of  the  East  River  in  the 
mid-town  section. 

Probably  with  this  in  mind  and  also  be- 
cause it  was  claimed  that  the  placing  of 
the  subway  trains  on  the  bridge  would  de- 
crease materially  the  capacity  for  vehicular 
traffic,  the  board  has  voted  for  the  tunnel 
scheme.  This  action  was  taken  on  a  pro- 
posal from  a  contractor  to  do  the  work  for 
a  sum  certainly  smaller  than  will  ever  be 
offered  the  city  again.  The  contractor  in 
question  is  said  to  be  heavily  interested  in 
terminal  projects  in  Queens  that  are  ex- 
pected to  develop  a  heavy  motor-truck  traf- 
fic across  the  bridge. 

There  is  no  question  that  the  action  of 
the  board  has  been  taken  in  the  best  of 
faith,  for  the  good  of  the  city,  as  the  board 
sees  it.  The  backers  of  the  terminal  proj- 
ect are,  of  course,  creating  additional  tax- 
able values  in  Queens,  which  will  give  the 
city  desired  additional  assets.  The  aban- 
donment of  the  use  of  the  bridge,  however, 
is,  in  the  judgment  of  this  journal,  a  mis- 
take, not  only  because  it  increases  the  cost 
of  the  Dual  system  about  $2,500,000,  but 
because  it  will  cause  an  undesirable  traffic 
routing  condition,  will  delay  the  completion 
of  the  system  and,  finally,  may  prevent  en- 
tirely the  best  development  of  the  traffic 
problem  between  Manhattan  and  Long 
Island. 

As  has  been  pointed  out  the  additional 
cost  of  the  Dual  system  will  be  about 
$2,500,000,  this  being  the  lowest  estimate 
that  has  been  made.  Furthermore,  the 
whole  matter  of  the  operating  contract  for 
the  system  has  been  reopened.  Although 
the  designing  staff  of  the  Public  Service 
Commission  is  bending  every  effort  to  com- 
plete plans  for  the  change,  the  work  will 
have  to  be  relet  and  the  shortest  time  for 
the  completion  of  the  tunnel  is  thirty 
months  after  the  letting,  this  estimate  hav- 
ing been  made  by  an  experienced  tunnel 
contractor.  The  full  operation  of  the 
Broadway  subway,  therefore,  will  probably 
be  delayed  a  full  year.  Moreover,  the  extra 
expenditure  and  delay  have  been  incurred 
in  the  face  of  the  difficulty  the  city  has  in 
meeting  its  expenses  and  providing  at  the 


same  time  for  subway  coiutruction — •  dif- 
ficulty that  emphasizeii  the  need  of  putting 
the  new  subways  in  operation  aa  soon  aa 
possible. 

As  to  the  contention  that  the  remodeling 
of  the  bridge  would  decrease  the  capacity 
for  carrying  vehicular  trailW:,  jt  appears 
that  the  present  roadway  is  62  ft.  wide  and 
in  that  width  contains  two  trolley  tracks. 
Had  the  bridge  been  remodeled  it  would 
have  contained  at  this  level  one  roadway, 
about  28  ft.  wide,  with  the  two  subway 
tracks  on  the  north  side.  On  the  upper 
deck,  which  now  has  provision  for  four 
tracks,  there  would  have  been  another  road- 
way of  the  same  width,  with  two  elevated 
tracks  on  the  south  side.  The  approaches 
to  this  upper  roadway  would  have  been 
steeper  than  was  desirable  for  horse-drawn 
loads,  but  well  within  the  capacity  of  even 
the  largest  motor  trucks. 

The  most  serious  questions,  however, 
from  the  transit  point  of  view,  are  that 
additional  facilities  are  now  being  pro- 
vided where  they  are  not  needed,  and  never 
will  be  needed,  and  that  this  construction 
will  probably  have  the  effect  of  deterring 
the  city  from  building  a  tunnel  farther  up 
the  river.  The  present  facilities  now  build- 
ing in  Queens  can  supply  about  eighty 
trains  an  hour  to  the  Steinway  tunnel  and 
the  crossing  at  the  bridge.  Under  the  re- 
jected plan,  these  two  crossings  could  have 
cared  for  120  trains  an  hour.  The  new  plan 
will  provide  enough  capacity  to  care  for  the 
population  of  Queens  for  a  generation. 
This  means  that  all  future  transit  lines 
for  that  borough  will  pass  through  the 
Long  Island  bridge  plaza,  repeating,  at  first 
in  miniature,  and  later  on  full  scale  the 
present  deplorably  congested  conditions  of 
the  rapid-transit  lines  in  the  Borough 
Hall  district  of  Brooklyn.  The  fact  that 
the  protest  of  the  Brooklyn  property  hold- 
ers in  the  Borough  Hall  section  compelled 
the  Dual  system  tunnel  to  be  built  through 
these  already  crowded  streets,  against  the 
advice  of  the  Public  Service  Commission,  is 
enough  to  indicate  that,  having  gotten  a 
tunnel  at  Blackwell's  Island,  property  hold- 
ers in  the  lower  comer  of  Queens  will  never 
allow  the  construction  of  another  tunnel 
farther  up  the  river. 

In  the  opinion  of  this  journal,  a  route 
extending  the  new  Broadway  subway  up 
Central  Park  West  to  Eighty-Sixth  Street 
and  thence  across  the  city,  under  the  East 
River  and  out  through  the  towns  along  the 
Sound  is  going  to  be  sorely  needed.  This 
scheme  would  serve  Queens  much  better 
than  that  of  carrying  every  passenger  from 
the  Borough  through  one  point — the  Long 
Island  bridge  plaza. 

Be  it  said  to  their  credit  that  the  «igi- 
neers  of  the  Public  Service  Commission 
have  strenuously  opposed  the  change  which 
the  Board  of  Estimate  has  made.  They 
have  been  criticised  for  using  the  bridge 
as  a  link  in  planning  the  rejected  layout, 
but  the  bridge  was  there  or  was  under  way 
before  the  Public  Service  Commission  was 
in  existence  and  they  were  expected  to  use 
it.  The  engineer,  alas,  is  often  remem- 
bered by  his  work  long  after  the  actions 
of  boards  and  commissions  that  hampered 
his  efforts  are  forgotten. 
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LOCATION   OF   THIS   STATION    IMPOSED   SEVERE  CONDITIONS   IN    DESIGN 

Swedish  Government  Builds  Hydroelectric 
Plant  Above  the  Arctic  Circle — Part  1 

Prevailing   Severity   of  Winters   Results  in  Unusual    Designs 
to  Insure  Continuity  of  Service  in   Spite  of  Ice  Conditions 


IN  1904  the  Swedish  Government,  real- 
izing the  value  of  the  water-power 
resources  of  the  kingdom  and  the  part 
they  might  be  made  to  play  in  the  coun- 
trjr'B  economic  development,  took  steps 
toward  the  acquirement  and  utilization  by 
the  State  of  certain  water  powers.  The  in- 
▼estiffations,  legal  proceedings  and  plans 
proffreued  slowly,  but  the  first  plant,  that 
at  Porjus,  just  above  the  Arctic  Circle,  has 
now  been  placed  in  operation.  The  eco- 
nomic features  will  be  discussed  editorially 
in  a  later  issue,  and  this  article,  therefore, 
is  devoted  to  a  description  of  the  striking 
features  of  the  design. 

The  dam,  to  be  described  in  the  first  in- 
stallment of  the  article,  is  unusual  chiefly  in 
the  employment  of  arches  instead  of  slabs 
in  the  decks  of  the  hollow  dam  and  in  the 
provision  of  a  sliding  wedge  of  rock  in  the 
earth  dams  to  insure  continuous  support  of 
the  core  wall  despite  settlement  and  shrink- 
age. 

In  the  subsequent  sections  of  the  article 
apace  will  be  given  to  the  intake  and  dis- 
charge tunnels  and  the  power  station,  all 
underground  as  provision  against  interrup- 
tion by  ice.  The  forebay,  the  differential 
regulation  of  the  tail-tunnel,  and  certain 
other  details  depart  materially  from  cus- 
tomary practice.  The  drawings,  photo- 
graphs and  part  of  the  text  here  presented 
were  obtained  from  the  Swedish  Royal 
Water  Falls  Commission.  The  text  has 
been  revised  and  expanded,  however,  by  A. 
G.  Hillberg,  hydraulic  engineer,  New  York 
City,  who  has  for  some  years  been  collecting 
data  on  the  plant. 

The  Porjus  falls  is  the  general  name  for 
a  series  of  rapids  and  falls  about  IV2  miles 


long,  between  two  comparatively  calm  pieces 
of  water,  Stora  Forjusselet  and  Lilla  Por- 
jusselet  or  Lillselet.  The  higher  of  these, 
Stora  Porjusselet,  is  a  lake  about  3  miles 
long,  which  previous  to  the  building  of  the 
Porjus  power  development  was  separated 
from  Stora  Lulevatten  by  a  series  of  rapids 


covered  in  part  with  a  thin  layer  of  soil  or 
sand. 

The  conduits  were  located  on  the  east 
bank,  this  affording  the  most  direct  route 
and  the  most  advantageous  topographical 
conditions.  Hence  the  intake  is  at  the  east 
abutment  of  the  dam.  Owing  to  climatic 
considerations  it  was  thought  desirable, 
when  determining  the  situation  of  the  power 
plant,  to  obviate  long  exposed  tubes.  Vari- 
ous plans  were  figured  for  comparison,  and 
as  the  character  of  the  ground  was  declared 
after  a  geological  investigation  to  be  satis- 
factory, the  decision  was  made  that  the 
generator  room  should  be  located  under- 
ground, and  that  the  water  should  be  con- 
veyed to  and  from  the  turbines  in  tunnels, 
blasted  in  the  solid  rock.  This  arrangement 
insures  continuity  of  the  water  supply 
during  the  winter.  As  the  reservoir  during 
the  winter  is  covered  by  ice,  often  4  or  5  ft. 
thick,  the  only  place  in  which  water  comes 
into  view  is  in  the  forebay  at  the  lower  end 
of  the  intake  tunnel. 

The  Dam 

In  designing  the  dam  structures  the 
forces  exerted  by  the  expansion  of  the  ice 
under  the  action  of  the  heat  of  the  sun  had 
to  be  considered.  To  build  a  dam  so  strong 
that  it  could  prevent  the  expansion  of  the 


ICE  CONDITIONS  REQUIRED  TUNNELS  FOR  INTAKE  AND  DISCHARGE  LINES 


2  miles  long,  the  so-called  Luleluspen,  with 
a  fall  of  about  28  ft.  The  building  of  the 
dam  at  Porjus  has  raised  the  surface  of  the 
lake,  so  that  its  additional  head  can  also 
be  utilized  for  the  power  works  almost  to 
its  full  extent. 

The  gross  head  at  the  power  works  at 
low  water  is  187  ft.,  and  at  high  water,  180 
ft.  After  making  a  deduction  for  friction 
losses  in  the  conduits  above  and  below  the 
turbines,  and  for  water  hammer  due  to 
sudden  changes  in  load,  the  net  operating 
head  is  from  166  to  180  ft. 

The  design  of  the  power  works  may  be 
.seen  from  the  accompanying  plan.  The  ma- 
terial on  both  sides  of  the  stream  is  rock, 
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PROVISION  OP  A   PLANE  OF  SLIDING  IS  THE  NOVEL  FEATURE  OF  THIS  DAM 


ice,  that  is,  resist  a  pressure  equal  to  the 
crushing  strength  of  the  ice,  was  out  of  the 
question  for  both  practical  and  economic 
reasons,  as  such  a  structure  would  require 
masonry  of  too  heavy  dimensions.  It  was, 
therefore,  decided  to  use  earth  dams  with 
stone  facing  on  the  upstream  side,  which 
would  admit  compression  of  the  earth  fill 
without  injuring  the  dam. 

A  cross-section  of  the  dam  is  shown.  It 
consists  principally  of  three  parts,  the  stone 
fill  on  the  downstream  side,  the  dirt  fill  on 
the  upstream  side  and  a  core  wall  of  rein- 
forced concrete  carried  to  rock.  The  dirt  fill 
consists  of  several  parts,  of  which  the  mid- 
dle has  been  carefully  rolled  and  constitutes 
the  waterproofing  membrane.  Over  the  dirt 
fill  is  a  cover  of  puddle  and  stone  in  order 
to  protect  it  from  the  action  of  frost  and 
ice. 

The  stone  fill  on  the  downstream  side 
serves  as  support  for  the  core  wall.  In  order 
to  make  this  support  more  effective  the  fill 
has  been  built  with  an  inclined  plane  of 
sliding.  This  was  done,  so  that,  should  the 
stone  fill  settle,  there  will  always  be  a  direct 
transmission  of  the  pressure  from  the  core 
wall  to  the  supporting  fill.  When  that  part 
of  the  stone  fill  below  the  plane  of  sliding 
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settles,  the  wedge-shaped  upper  part  will 
slide  against  the  core  wall  because  of  its 
weight,  thus  exerting  an  active  pressure. 
The  amount  of  this  pressure,  by  shifting  the 
location  of  the  plane  of  sliding,  has  been  so 
proportioned  that  it  balances  the  pressure  of 
the  dirt  fill  on  the  opposite  side  of  the  core 
wall.  The  additional  load  on  the  core  wall, 
because  of  the  water  pressure,  is  taken  by 
the  wall  by  means  of  reinforcement  placed 
in  its  upstream  side.  Furthermore,  the  core 
wall  has  been  anchored  to  the  rock  to  insure 
cantilever  action.  The  reinforcement  in  the 
wall  is  also  ample  to  prevent  cracking  of 
the  concrete.  A  certain  amount  of  rein- 
forcement has  also  been  provided  at  the 
downstream  side  to  take  care  of  unbalanced 
pressures  during  construction,  such  unbal- 
anced loads  being  due  to  the  fact  that  the 
dirt  fill,  on  which  the  work  had  to  be  sus- 
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BRIDGE    READY    TO    BE    COLLAPSED 

pended  during  the  winters,  rose  slower  than 
the  stone  fill. 

In  order  to  ascertain  whether  or  not  the 
dam  remains  tight,  an  inspection  gallery  has 
been  provided  in  one  section,  for  400  ft., 
through  the  stone  fill  at  the  base  of  the  core 
wall. 

Spillways 

Over  the  west  branch  of  the  river  between 
the  earth  dams,  and  over  the  major  part  of 
the  width  of  the  main  branch,  the  dam  con- 
sists of  concrete  spillways.  The  west  spill- 
way is  270  ft.  long,  while  the  east  is  378  ft. 

The  upstream  side  of  the  crest  is  inclined. 
This  was  'done  in  order  to  force  the  ice  to 
break  up  and  be  pushed  over  the  crest.  A 
stone-protected  dirt  fill,  furthermore,  h^s 
been  placed  in  front  of  the  dam  to  insure 
against  leakage. 

The  spillway  structure  is  a  modified  Am- 
bursen  dam.  It  consists  of  concrete  arches 
between  concrete  buttresses.  The  thickness 
■of  the  buttresses  is  4.92  ft.  and  the  free  span 
of  the  arches  is  19  ft.  The  interior  radius  is 
:22.3  ft.,  corresponding  to  a  rise  of  about  2.14 
ft.  The  arches  in  front,  against  which  the 
fill  rests,  have  a  curved  exterior,  while  the 
arches  forming  the  crest  of  the  dam  and  the 
•downstream  side  »re  covered  by  a  flat  con- 
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Crete  deck  paved  with  stone  set  in  mortar. 
These  latter  parts  of  the  structure  and  es- 
pecially the  dam  crest  have  been  given 
heavier  dimensions  because  of  the  action  of 
ice.  The  stone  facing,  which  has  been  se- 
curely anchored  to  the  concrete,  has  been 
considered  as  loading  only  and  its  strength- 
ening effects  have  not  been  incorporated  in 
the  calculations. 

Because  of  the  reactions  from  the  arches, 
which  at  the  ends  produce  big  horizontal 
forces,  it  was  necessary  to  build  solid  sec- 
tions at  both  ends  of  the  dams.  About  30  ft. 
at  each  end  of  the  west  spillway  have,  there- 
fore, been  made  solid.  The  east  spillway, 
which,  because  of  the  ground  profile,  is  some- 
what higher,  has  at  its  west  end  a  solid  por- 
tion about  46  ft.  in  length.  Its  opposite  end 
abuts  the  gravity-section  dam  below  the 
log  sluice,  the  mass  of  which  is  sufficient  to 
resist  the  horizontal  pressure.  Because  of 
the  necessity  of  bypassing  the  water  during 
the  construction  period,  the  east  spillway 
had  to  be  built  in  two  parts,  thus  requiring 
a  solid  section  at  the  midpoint.  As  this  por- 
tion, however,  had  to  resist  the  horizontal 
component  due  to  the  dead  load  only  it  is 
about  29  ft.  in  length. 

Concrete   Proportions  and  Water- 
proofing OF  Dam 

The  concrete  in  the  arches  is  a  1:3:5 
mixture  with  the  exception  of  an  8-in. 
waterproofing  layer  on  the  upstream  side. 
The  mixture  in  this  layer  is  1:2:21/2.  The 
concrete  deck  over  the  arches,  however, 
consists  of  a  1:5:7  mixture  as  do  the  but- 
tresses. The  arches  have  been  dimen- 
sioned so  that  they,  without  reinforcing, 
can  carry  the  maximum  load  without  ex- 
ceeding a  unit  stress  of  300  lb.  per  square 
inch.  Because  of  the  reinforcing,  however, 
the  maximum  stress  in  the  concrete  does 
not  exceed  225  lb.  per  square  inch.  The  rea- 
sons for  this  reinforcement  were  that  the 
structure  is  difficult  to  repair  and  that, 
consequently,  it  was  thought  that  the 
stresses  should  be  kept  low,  especially  in 
the    beginning    before    the    concrete    has 


attained  its  maximum  strength.  The  rein- 
forcing, furthermore,  holds  the  structure 
together  and  prevents  cracking. 

In  the  construction  joints  between  archM 
and  buttresses  tightness  has  been  insured 
by  means  of  asphalt  felt.  The  paved  con- 
crete deck  at  each  buttress  is  provided  with 
an  expansion  joint,  tightened  by  means  of 
oakum  and  tar  painting.  To  insure  tight- 
ness along  the  upstream  toe  the  arches  and 
buttress  have  been  carried  down  about  SVz 
ft.  into  good  rock.  Between  this  cutoff  and 
the  arches  proper  there  is  a  joint  permit- 
ting the  arches  to  deform  without  cracking 
under  varying  loads  and  temperatures. 
The  joint  has  been  made  watertight  as 
shown  by  means  of  lead  strips  placed  in 
frames  of  cast  iron,  which  in  turn  have 
been  anchored  in  the  concrete  on  both  sides 
of  the  joint. 

On  the  downstream  side  of  the  dam  the 
arches  abut  an  apron  of  concrete  and  stone 
paving. 

The  upstream  side  of  the  front  arches 
has  been  covered  with  cement  plaster  and 
painted  twice  with  an  asphaltic  solution. 
The  degree  of  tightness  attained  by  these 
precautions  has  been  shown  by  measuring 
the  leakage,  which,  half  a  year  after  the 
filling  of  the  pond,  amounted  to  only  1^^ 
gal.  per  second. 

In  the  original  plan  it  was  intended  to 
use  the  volume  of  water  between  El. 
1127.50  and  El.  1129.11  for  pondage.  The 
crest,  therefore,  was  to  be  provided  with  re- 
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movable  bents  and  flashboards  of  wood, 
which  each  year  were  to  be  taken  away 
before  the  sprinsr  flood  and  replaced  later 
on.  During  the  construction  period,  how- 
ever, the  L^islature  determined  to  com- 
plete the  works  for  the  first  regulation  of 
the  available  water  supply.  The  collapsible 
sections  on  top  of  the  spillways,  therefore, 
have  been  built  so  that  they  permit  the  rais- 
ing of  the  water  surface  to  El.  1134.88.  The 
movable  dams  consist  of  structural  steel 
bents  supporting  wooden  needles.  These 
bents  are  hinged  at  the  base  and  can  be  laid 
down  on  the  crest  of  the  dams.  In  order  to 
stiffen  them  they  have  been  covered  with 
perforated  steel  plates.  They  are  manipu- 
lated by  means  of  chains. 

Rolling  Dam 

As  stated  above,  the  east  end  of  the  east 
spillway  abuts  the  log  sluice.  This  sluice  is 
39.36  ft.  wide  and  is  closed  by  a  rolling  dam. 
The  shape  of  this  sluice  is  shown  in  one  of 
the  accompanying  drawings.  Its  crest  is 
3.28  ft.  lower  than  the  spillways.  The  up- 
stream side  is  protected  in  the  same  way  as 
that  of  the  spillways,  but  the  downstream 
side  has  a  sl(H>e  of  1 :  2  in  order  to  facilitate 
the  passage  of  the  logs.  Between  this  in- 
cline and  the  rock  foundation  below  the 
dam  is  an  apron  similar  to  that  of  the  spill- 
ways. On  both  sides  of  the  sluice  there  are 
wing  walls  10  ft.  thick,  in  which  are  placed 
the  recesses  for  the  rolling  dam.  The  log 
way  on  the  downstream  side  is  flanked  by 
walls  6V2  ft.  high,  protected  by  stone  facings 
anchored  securely  to  the  concrete. 

Through  the  masonry  below  the  rolling 
dam  were  flve  sluices,  which  during  certain 
periods  of  the  construction  served  as  by- 
passes for  the  river  discharge.  As  shown 
in  one  of  the  illustrations  these  sluices  had 
an  interior  steel  plate  lining,  which,  further- 
more, was  protected  by  an  interior  lumber 
sheeting.  When  the  structure  was  com- 
pleted and  the  water  had  to  be  raised,  these 
sluices  were  closed  by  means  of  stoplogs  low- 
ered in  slots  on  the  upstream  side,  and  after 
the  planking  had  been  taken  out  the  sluices 
were  partially  filled  with  concrete.  The 
leakage  between  the  stoplogs  was  carried 
■way  in  pipes  as  shown.     The  apron  and 
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the  adjacent  part  of  the  dam  were  built  in 
connection  with  the  closing  of  the  sluices. 

The  rolling  dam,  of  which  a  cross-section 
is  shown,  was  built  in  accordance  with  draw- 
ings made  by  Maschinenfabrik  Augsburg- 
Niirnberg,  A.-G.,  Germany.  It  consists  of 
a  cylindrical  mantel  of  steel  plate  with  an 
interior  diameter  of  5.15  ft.  The  over-all 
length  of  the  roller  is  44.02  ft.  It  is  pro- 
vided with  a  sheath  in  two  parts,  one  extend- 
ing from  the  cylinder  downward  to  a  wooden 
tightened  strip,  the  other  extending  up- 
ward. The  reason  for  building  the  sheath 
in  two  parts  was  that  when  the  roller  was 
ordered  it  was  intended  to  put  on  the  lower 
part  only,  but  make  the  structure  strong 
enough  to  permit  the  addition  of  the  upper 
portion  later  on.  Before  the  rolling  dam 
had  been  completed,  however,  and  shipped 
from  the  works,  the  Legislature  passed  the 
previously  mentioned  resolution  with  re- 
spect to  the  lake  regulation,  and  the  rolling 
dam,  could,  therefore,  at  once  be  given  its 
full  height  of  11 1/2  ft.  The  other  details  of 
the  roller  are  the  same  as  described  in  the 
Engineering  Record  of  Dec.  13,  1913,  page 
654,  in  the  article  entitled  "Design  of  Roll- 
ing Dams." 


The  builder  of  the  rolling  dam  and  its  ap- 
purtenances was  the  firm  of  Nydqvist  & 
Holm,  Trollhattan,  Sweden. 

Between  the  rolling  dam  and  the  intake  on 
the  east  shore  the  dam  structure  has  such  a 
position  that  ice  pressures  are  not  to  be 
feared.  It  was,  therefore,  found  feasible  to 
build  a  gravity-section  dam  with  the  up- 
stream side  nearly  vertical,  and  of  the  com- 
mon triangular  cross-section  shown. 

Adjacent  to  the  intake  are  two  perma- 
nent sluices,  which  are  5  x  5  ft.  in  section. 
The  gates  are  made  of  steel  and  have  been 
designed  for  hand  operation. 

In  the  crest  of  the  dam  next  to  the  log 
sluice  is  a  smaller  opening  closed  by  stop- 
logs.  This  opening  has  been  provided  so 
that,  if  desired,  in  the  future,  a  logging 
flume  can  be  connected  to  it.  At  the  other 
end  of  the  dam,  next  to  the  intake,  is  an  ice 
sluice,  13  ft.  wide  and  21/2  ft.  deep  below  the 
water  level.  This  opening  is  also  closed  by 
stoplogs. 

The  dam'  has  been  reinforced  by  counter- 
forts on  the  sides  of  all  openings.  It  has  a 
waterproofing  layer  on  the  upstream  side, 
inside  of  which  is  a  system  of  drains.  The 
total  length  of  the  dam  is  4100  ft.,  of  which 
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3220  ft.  consist  of  the  earth  dams  and  648 
ft.  of  the  spillways.  The  following  quanti- 
ties in  cubic  yards  had  to  be  handled: 


Earth  excavation 44  600 

Rock  excavation    25900 

Masonry  of  mass  concrete  and  stone 32600 

Reinforced  concrete,  etc 22  500 

Earth  flll ',\  132;800 

Stone  fill 146.500 
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At  high  water  the  dams  can  discharge 
54,800  sec-ft.  The  maximum  volume  of 
water  in  the  river  during  floods  is  about 
53,000  sec-ft. 

(To  be  Continued.) 


High    Stresses  Carried  by- 
Heavy  Riveted  Truss 

Clear  Loading  Platform  at  First  Floor  of  Mann- 

heimer  Building  Furnished  by  the  Use  of 

119-Foot  Truss  Supporting  Eight 

Floors 

UNUSUALLY  heavy  riveted-truss  con- 
struction resulted  from  the  require- 
ments for  clear  space  at  the  shipping  plat- 
form for  the  purpose  of  loading  and  un- 
loading goods  imposed  by  the  owners  of 
the  new  Mannheimer  Building  in  St.  Paul, 
Minn.  The  truss  illustrated  in  the  accom- 
panying photograph  is  about  119  ft.  long 
and  supports  four  columns  of  the  seven- 
story  building.  Provision  for  another  story 
is  made  in  the  design,  and  the  specified 
floor  load  of  220  lb.  per  square  foot  on  the 
first  four  floors  and  one  mezzanine  floor,  of 
265  lb.  on  the  fifth  floor  and  190  lb.  for 
three  upper  floors,  combined  with  the  dead 
load,  resulted  in  high  stresses  in  this  truss, 
many  members  being  subjected  to  a  total 
maximum  stress  of  over  2,000,000  lb. 

The  truss  is  22  ft.  deep,  center  to  center 
of  chords,  and  is  unsymmetrical,  since  it 
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of  angles  and  plates  with  laUicing  or  tie 
plates  as  seen  in  the  photograph.  The  ex- 
tremely large  %-in.  gusset  plates  and 
.splices  are  noteworthy.  In  the  end  diago- 
nal.s  the  rivets  were  placed  in  double  shear 
by  the  use  of  outside  plates  in  the  27-ft 
3-in.  panel,  and  outside  plates  and  angles 
in  the  short  end  panel,  as  shown  by  the 
accompanying  detail  drawing.  The  maxi- 
mum stress  in  the  web  members  occurred 
in  the  steep  end  diagonal  and  is  about 
2,146,000  lb.  The  maximum  chord  stress 
is  2,344,000  lb.  The  bottom  chord  is  slightly 
below  the  mezzanine  floor  level,  and  the  top 
chord  3  ft.  5  in.  below  the  third  floor  level, 
the  second  floor  and  mezzanine  floorbeenu 
being  supported  by  the  vertical  web  mem- 
bers of  the  truss. 

This  building  is  owned  by  the  Mann- 
heimer Realty  Company  of  St.  Paul.  The 
architect  is  A.  H.  Stem  of  St.  Paul,  and 
the  engineer,  0.  S.  Payzant  of  New  York. 
The  steel  was  fabricated  by  the  Minne- 
apolis Steel  &  Machinery  Company  of 
Minneapolis. 


HEAVY   RIVETED   TRUSS    119   FEET   LONG   SUP- 
PORTS EIGHT  FLOORS  OF  BUILDING 

supports  four  bays  of  the  regular  column 
spacing  of  27  ft.  3  in.  and  one  short  end 
panel  9  ft.  IO14  in.  long.  Two  panels  per 
bay  were  used,  so  that  the  truss  contains 
nine  panels  with  diagonals  of  rather  steep 
inclinations.  The  chords  are  built  of  ys-in. 
material,  using  four  8  x  6-in.  angles,  four 
24-in.  web  plates  and  two  28-in.  cover  plates 
on  the  outside.    The  web  members  are  built 


The  Bureau  of  Sanitary  Engineering. 
Department  of  Health,  State  of  Maryland, 
covers  the  State  in  four  divisions,  with  a 
resident  engineer  in  charge  of  each  division. 
His  duties  are  to  investigate  the  sanitary 
conditions  with  reference  to  the  public 
water  supplies  and  systems  of  sewerage  and 
sewage  disposal,  and  also  to  investigate 
typhoid  epidemics.  It  is  required  under  the 
laws  of  Maryland  that,  before  any  such 
systems  are  constructed  within  the  State, 
plans  and  speciifications  must  be  submitted 
to  the  Department  of  Health  for  approval, 
and  a  permit  issued.  The  resident  engineer 
in  charge  of  the  division  sees  to  it  that  this 
law  is  complied  with  and  supervises  the  con- 
struction after  the  permit  has 
been  issued.  .£ 
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Solar  Declinations  Computed 
by  Graphic  Method 

Practical  Field  Rules  for  Drafting  Curve  for  Use 

with  Any  Solar  Attadiment— Found  Preferable 

to  Cocnputation 

By  ROBERT  R.  V.  REYNOLDS 

Forest  Service,  Washington 

THE  PRACTICAL  field  method  here  out- 
lined for  obtaining  solar  declinations  for 
use  throughout  the  day  with  any  solar  at- 
tachment will  be  found  preferable  to  com- 
putation, because  of  the  comparative  ease 
and  certainty  of  getting  results.  Use  any 
notebook  having  pages  ruled  into  small 
squares  or  rectangles,  and  with  a  sharp, 
hard  pencil  proceed  as  follows: 

1.  At  the  left  of  the  page,  as  shown  on 
the  sample  page,  write  a  vertical  column 
of  hours  (apparent  time)  from  4  a.  m.  to 
6  p.  m.,  placing  one  hour  upon  each  consecu- 
tive horizontal  line. 

2.  Change  the  longitude  of  the  station 
from  Greenwich  into  hours  and  tenths  by 
dividing  it  by  15. 

3.  Beginning  from  the  line  of  12  (ap- 
parent noon),  measure  up  the  page  the 
hours  and  tenths  derived  from  the  longi- 
tude, and  through  the  point  thus  located 
draw  a  line  across  the  page  parallel  to  the 
hour  lines.  This  line  graphically  repre- 
sents Greenwich  noon  in  relation  to  the 
local  meridian. 

4.  Refer  to  the  Ephemeris  and  number 
the  vertical  lines  of  the  page  to  correspond 
to  the  successive  minutes  of  the  angle  in 
declination  which  the  sun  will  pass  through 
on  the  day  for  which  the  curve  is  drawn, 
progressing  from  right  to  left.  Write  the 
degrees  of  declination  above.  Each  ruled 
square  on  the  page  then  equals  60  sec.  of 
declination,  considered  across  the  page,  and 
an  hour  of  time  up  or  down  the  page. 

5.  Place  a  dot  on  the  line  representing 
Greenwich  noon  at  the  proper  point  to  in- 
dicate the  minutes  and  seconds  of  declina- 
tion of  the  sun  at  Greenwich  noon  of  the 
proper  day,  as  given  in  the  Ephemeris: 
This  can  easily  be  done  within  5  sec. 

6.  From  the  Greenwich  noon  line  meas- 
ure 10  hr.  down  the  page,  and  through  the 
point  thus  located  draw  a  second  horizontal 
line  across  the  page.  For  convenience  call 
this  the  10-hr.  line. 

7.  Multiply  the  "hourly  diflference,"  given 
in  the  Ephemeris,  by  10,  and  reduce  the 
product  to  minutes  and  seconds  of  declina- 
tion by  dividing  by  60.  If  the  sun's  decli- 
nation is  increasing  numerically  (either 
north  or  south)  the  declination  given  for 
Greenwich  noon  must  be  increased  by  the 
change  for  10  hr.  If  the  declination  is 
decreasing  numerically  (either  north  or 
south)  the  declination  given  for  Green- 
wich noon  must  be  decreased  by  the  change 
for  10  hr.  Plot  a  point  for  the  resulting 
increased  (or  decreased)  declination  at  the 
proper  location  on  the  10-hr.  line. 

8.  Draw  a  straight  line  exactly  through 
the  two  points  thus  plotted.  This  line  is 
the  graphic  representation  of  the  change 
of  declination  for  the  current  day,  at  the 
rate  per  hour  given  by  the  Ephemeris.  For 
convenience  call  it  the  declination  line.  At 
the  solstices  June  22  and  Dec.  23  the  decli- 
nation line  stands  nearly  vertical.  (At  all 
other  times  it  slants  downward  to  the  left 
if  the  declination  figures  are  written  to 
progress  from  right  to  left.) 

9.  Take  from  the  table  of  refractions  in 
declination  the  proper  quantities  for  0  hr. 
(12  m.),  2  hr..  8  hr.,  4  hr..  5  hr.,  51/2  hr. 


and  6  hr.,  for  the  proper  latitude  and  size 
of  the  declination  angle,  north  or  south,  as 
the  case  may  be.  Interpolation  becomes 
necessary  only  if  an  error  of  5  sec.  or  more 
would  otherwise  result.  Mark  on  the 
straight  edge  of  a  slip  of  paper  a  little 
scale  of  these  refractions,  drawn  to  the 
scale  of  the  1-min.  spaces  between  the  ver- 
tical lines  on  the  page. 

From  the  declination  line  scale  off  along 
each  hour  line  (except  11  and  1)  the  ap- 
propriate distance  representing  the  refrac- 
tion for  that  hour.  When  the  sun's  motion 
in  declination  is  northerly  (December  to 
June)  these  measurements  must  be  laid  off 
to  the  left  of  the  declination  line.      Con- 


standard  time.     Mean  local  time  may  also 
be  shown  if  desired. 

It  is  understood  that  this  method  was 
devised  by  Arthur  M.  Kidder,  supervisor 
of  surveys.  General  Land  Office. 


THIS     SAMPLE     PAGE     SHOWS     METHOD     FOB 
OBTAINING  DECLINATION  CURVE 

versely,  from  the  summer  solstice  to  the 
winter  solstice  the  refractions  are  plotted 
to  the  right  of  the  declination  line.  No  in- 
convenience in  plotting  is  encountered  at 
the  equinoxes. 

Sketch  a  curve  through  the  resulting 
series  of  points.  This  curve  indicates,  by 
its  intersections  with  the  hour  lines,  for 
any  (apparent)  time  of  day,  the  proper 
quantity  to  be  set  off  on  the  declination  arc 
of  the  solar  attachment. 

10.  Check  is  obtained  by  adding  to  (or 
deducting  from)  the  declination  for  Green- 
wich noon  the  change  of  declination  occur- 
ring between  Greenwich  and  the  local  me- 
ridian, which  is  obtained  by  multiplying  the 
hourly  difference  by  the  hours  and  decimal 
used  in  locating  the  Greenwich  noon  line. 
The  result  should  check,  within  5  sec.  or 
less,  the  declination  value  of  the  point  at 
which  the  declination  line  intersects  the 
noon  line. 

11.  Meridian  observations  with  the  solar 
attachment  must  be  made  by  apparent  solar 
time,  while  the  observer's  watch  is  ordi- 
narily set  to  standard  time.  Hence  it  will 
be  found  very  convenient  to  prepare  two 
time  columns,  the  first  for  apparent  time 
and  the  second  showing  the  corresponding 


Court  Forbids  River  Pollution 
by  Filter  Wash- Water 

Municipal  Plant  at    Niagara   Falls   Must   Divert 

Waste  Effluent  from  Intake  of  Competing 

Private  Company 

BASING  his  decision  upon  the  established 
rule  that  while  riparian  owners  do  not 
own  the  water  each  is  entitled  to  a  reason- 
able use  thereof.  Judge  Laughlin  of  the 
New  York  State  Supreme  Court,  in  the  case 
of  the  Western  New  York  Water  Company 
vs.  City  of  Niagara  Falls,  enjoined  the 
municipal  filtration  plant,  on  July  5,  from 
discharging  its  wash-water  and  sedimenta- 
tion basin  sludge  into  the  Niagara  River  at 
a  point  above  the  intake  of  the  private 
water  company,  whose  supply,  it  was  con- 
tended, was  unduly  polluted  by  this  practice. 
The  two  plants  compete  in  the  business  of 
supplying  filtered  water  to  the  inhabitants 
of  the  city,  and  in  some  quarters  credence 
was  given  to  the  rumor  that  the  suit  was 
merely  one  evidence  of  the  ill  feeling  which 
rivalry  between  the  city-owned  and  the 
privately-owned  works  had  engendered.  It 
was  claimed  by  the  defendants  that  the 
action  was  brought  for  the  purpose  of 
coercing  the  city  into  purchasing  the  plain- 
tiff's plant  and  franchise,  but  Judge  Laugh- 
lin found  nothing  to  warrant  the  belief  that 
the  plaintiff  had  brought  the  action  for  an 
ulterior  purpose,  or  that  either  party  was 
acting  in  bad  faith.  For  the  Western  New 
York  Water  Company  H.  F.  Huy  of  Buffalo, 
James  M.  Caird  of  Troy,  and  his  assistant, 
F.  J.  Longley,  testified  as  experts. 

Quantity  of  Sediment  Discharged 

The  city  plant,  described  in  the  Engineer- 
ing Record  of  June  1,  1912,  page  601,  takes 
water  from  the  river  at  a  point  2  miles 
above  the  plaintiff's  intake.  The  evidence 
showed  that  the  wash-water  discharge  from 
the  municipal  works  amounted,  in  1914,  to 
95,176,800  gal.  or  an  average  of  260,000  gal. 
daily,  and  that  the  average  amount  of  sus- 
pended matter,  not  including  solids  in  solu- 
tion, in  this  effluent  from  the  filter  beds 
was  from  4.56  to  8.9  tons  per  1,000,000  gal. 
The  defendant  also  discharges  into  the  river 
from  ten  to  twelve  times  per  annum  about 
1,000,000  gal.,  the  contents  of  each  of  two 
sedimentation  basins  connected  with  its  fil- 
tration plant,  consisting  of  bacteria  and 
other  impurities  separated  from  the  raw 
water,  together  with  the  chemicals  added 
thereto  by  the  defendants.  The  average 
amount  of  suspended  matter,  not  including 
solids  in  solution,  in  this  discharge  is  about 
23  tons  per  1,000,000  gal.  From  the  sedi- 
mentation basins  alone  there  is  probably 
discharged  into  the  river  annually  approxi- 
mately 550  tons  of  suspended  matter.  About 
300  tons  of  aluminum  sulphate  are  added 
to  the  water  annually  in  the  coagulating 
basins  and  in  the  effluent  discharged  into 
the  river.  It  thus  appears  that  about  5/6 
ton  of  chemical  matter  is  discharged  into 
the  river  daily  on  an  average  by  the  defend- 
ants in  the  operation  of  its  filtration  plant. 

The  currents  of  the  river  from  the  point 
of  this  discharge  to  the  plaintiff's  intake  are 
toward  or  along  the  bank,  and  the  flow  of 
the  current  is  about  1  mile  per  hour.    The 
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average  amount  of  suspended  matter  in  the 
water  at  the  plaintiff's  intake  is  from  0.4 
to  0.5  ton  per  1,000,000  gal. 

It  is  true,  the  Court  states,  that  with  the 
exception  of  the  chemicals  all  of  the  impuri- 
ties in  the  effluent  have  been  taken  from  the 
river,  but  they  have  been  taken  so  far  from 
the  bank  that  it  is  fairly  to  be  inferred 
that  none  of  them  would  have  entered  the 
intake  of  the  plaintiff.  Moreover,  they  are 
discharged  in  concentrated  form.  The 
waters  of  the  river  are  otherwise  largely 
polluted,  both  above  and  below  the  filtration 
plant  of  the  defendants,  and  it  is  impyos- 
sible  to  determine  with  any  degree  of 
definiteness  the  proportion  of  the  entire  pol- 
lution caused  by  the  defendants,  but  it  is 
fairly  to  be  inferred  that  some  of  the  pol- 
lution of  the  water  from  which  plaintiff 
takes  its  supply  is  caused  by  this  discharge 
of  effluent  from  the  filtration  plant  of  the 
defendants.  There  is  a  trunk  sewer  in 
Buffalo  Avenue  adjacent  to  the  filtration 
plant  of  the  defendants,  into  which  the 
effluent  from  the  filtration  plant  could  be 
discharged  as  conveniently  and  with  no 
greater  expense  than  into  the  river. 

Damages  Indeterminable 

The  acts  of  the  defendants,  according  to 
Judge  Laughlin,  are  in  the  nature  of  con- 
tinuing trespasses  for  which  an  action  at 
law  does  not  afford  an  adequate  remedy,  and 
while  ordinarily  equity  does  not  intervene  to 
prevent  the  infliction  of  merely  nominal 
damages,  that  rule  does  not  apply  to  the 
case  at  bar  for  the  reason  that  in  such  case 
nominal  damages  are  deemed  substantial. 
Moreover,  it  is  evident  that  there  are  sub- 
stantial damages,  but  it  is  impossible  to 
show  them  with  a  sufficient  degree  of  cer- 
tainty to  warrant  a  recovery.  It  is  not  even 
essential  to  the  maintenance  of  an  action 
for  pollution  that  damages  shall  have  been 
suffered  if  the  plaintiff's  rights  have  been 
invaded  and  there  is  danger  that  such  in- 
vasion may  ripen  into  a  prescriptive  right, 
as  there  is  in  the  case  at  bar. 

The  Court  further  states:  "There  is  no 
force  in  the  contention  that  the  action  can- 
not be  sustained  without  joining  all  parties 
who  are  contributing  to  the  pollution  of  the 
river,  and  that  since  the  water  is  so  pol- 
luted by  others  that  even  if  the  discharge 
of  the  waste  effluent  from  the  filtration  plant 
of  the  defendants  were  stopped,  still  the 
plaintiff  would  be  required  to  filter  the 
water,  as  doubtless  it  would.  If  the  plaintiff 
were  seeking  to  recover  damages  the  extent 
of  the  pollution  by  others  would  have  a 
material  bearing,  for  defendants  would  only 
be  liable  for  the  damages  caused  by  them- 
selves; but  otherwise  these  contentions 
have  been  frequently  made  in  principle  and 
overruled. 

"The  city  of  Niagara  Falls  is  rapidly  in- 
creasing in  population,  and  the  contamina- 
tion of  the  river  by  this  effluent  from  the 
filtration  plant  of  the  defendants  will 
naturally  be  more  and  more.  Without, 
therefore,  expressing  an  opinion  with 
respect  to  the  right  of  the  plaintiff  to  in- 
junctive relief  against  others  who  are  pol- 
luting the  waters  of  the  river,  it  is,  I  think, 
proper  that  a  court  of  equity  should  enjoin 
a  municipality,  which  is  engaged  itself  in 
supplying  part  of  its  inhabitants  with 
water,  from  unnecessarily  contaminating 
and  polluting  the  water  from  which  the 
plaintiff  takes  its  supply  for  others  of  the  in- 
habitants of  the  city,  and  especially  since  it 
is  evident  that  another  outlet  for  the 
effluent  from  the  filtration  plant  is  available 


at  a  very  small  expenditure.  The  defend- 
ants, however,  should  have  a  reasonable 
time  to  enable  them  to  construct  another 
outlet." 

Judgment,  accordingly,  has  been  entered 
enjoining  defendants  during  the  continu- 
ance of  plaintiff's  leasehold  and  franchise 
rights  from  discharging  the  effluent  from 
their  filtration  plant  into  the  Niagara  River, 
but  with  the  provision  to  the  effect  that  it 
shall  be  suspended  for  the  period  of  six 
months  to  enable  the  defendants  to  provide 
another  outlet,  and  with  leave  to  defendants 
to  apply  at  special  term,  if  necessary,  for  an 
extension  of  such  period  of  suspension  if 
for  insufficiency  of  appropriation  of  funds 
or  other  cause  they  shall  require  further 
time; 


Business    Principles   in  Con- 
structing Public  Buildings 

Secretary  of  the  Treasury  Issues  Orders  That  Grade 

Buildings  in  Accordance  with  Business 

Transacted  Therein 

THE  Secretary  of  the  Treasury,  Mr. 
McAdoo,  has  issued  an  order  to  the 
Supervising  Architect's  Office,  putting  into 
force  his  policy  with  reference  to  the  con- 
struction of  post-office  and  Federal  build- 
ings. The  new  order  seeks  to  establish  a 
rational  system  of  uniformity  and  business 
economy  in  the  construction  of  Government 
buildings  and  to  get  away  from  the  "pork- 
barrel"  system.  The  Secretary  proposes 
hereafter  to  construct  in  a  locality  such  a 
building  as  local  conditions  and  the  present 
and  future  needs  of  the  service  demand,  and 
not  to  be  governed  entirely  by  the  size  of 
the  appropriation. 

For  the  past  two  years  the  Treasury 
Department  has  been  following  the  same 
general  business  policy  in  the  purchase  of 
post-office  sites.  The  Public  Buildings  Act 
of  March  4,  1913,  authorized  the  purchase 
of  303  sites  in  various  parts  of  the  country. 
To  date  only  136  have  been  acquired,  but 
these  have  been  bought  for  $571,775  less 
than  the  amount  Congress  authorized  to  be 
paid. 

The  Secrtary  designates  four  different 
classes,  depending  upon  the  amount  of  busi- 
ness transacted,  as  follows: 

Classes  A  and  B 

Class  A.— For  post  offices  of  the  first  class 
with  annual  receipts  of  $800,000  or  over: 
Marble  or  granite  facing;  fireproof  through- 
out; metal  frames,  sash  and  doors;  interior 
finish  to  include  the  finer  grades  of  marble, 
ornamental  bronze  work,  mahogany,  etc. 
Public  spaces  to  have  monumental  treat- 
ment, mural  decorations;  special  interior 
lighting  fixtures. 

Class  B.— Post  offices  of  the  first  class 
with  receipts  from  $60,000  to  $800,000: 
Limestone  or  sandstone  facing;  fireproof 
throughout;  exterior  frames  and  sash 
metal;  interior  frames,  sash  and  doors 
wood;  interior  finish  to  exclude  the  more 
expensive  woods  and  marbles;  ornamental 
metal  to  be  used  only  where  iron  is  suitable; 
restricted  ornament  in  public  places. 
Classes  C  and  D 

Class  C.-For.  post  offices  of  the  second 
class  with  receipts  of  $15,000  or  oyer,  and 
of  the  first  class  up  to  $60,000:  Brick  facing 
with  stone  or  terra  cotta  trimmings ;  fire- 
proof floors;  non-fireproof  ^oof;  ^frames, 
sash  and  doors  wood;  interior  A^'^h  to  ex- 
clude the  more  expensive  wood  and  marble. 


the  latter  used  only  where  Military  condi- 
tions demand;  public  spaces  restricted  to 
very  simple  forms  of  ornament. 

Class  V. — For  post  oflkes  having  annual 
receipts  of  less  than  $15,000.  Brick  facins, 
little  atone  or  terra  cotta  used;  only  first 
floor  fireproof;  stock  sash,  frames,  doors, 
etc.,  where  advisable;  ordinary  claiis  of 
building  such  as  any  business  man  would 
consider  a  reasonable  investment  in  a  small 
town. 

General  Considerations 

Closing  hia  order,  the  Secretary  says: 

"Wherever  local  conditions  permit,  labor 
and  time  should  be  saved  in  the  design  of 
building  by  utilizing  plans  of  buildings 
hitherto  constructed,  provided  the  foregoing 
conditions  are  observed. 

"Work  on  the  standardization  of  full- 
sized  details  should  be  carried  forward  as 
rapidly  as  possible;  and  similar  attention 
should  be  given  to  the  completion  of  the 
work  that  has  been  undertaken  in  preparing 
standard  specifications.  The  completion  of 
these  features  should  result  in  considerable 
saving  in  time  in  getting  buildings  under 
contract. 

"In  the  preparation  ot  specifications 
special  consideration  should  be  given  to 
such  changes  as  may  be  practicable  to 
shorten  the  contract  time. 

"While  I  recognize  the  fact  that  fre- 
quently strong  sentiment  is  expressed  in 
favor  of  the  use  of  local  material  in  the 
construction  of  public  buildings,  I  do  not 
feel  justified  in  limiting  competition  to  such 
materials,  or  in  awarding  contracts  for  ma- 
terial so  produced  at  prices  which  amount 
to  subsidizing  local  industries.  Bids  should 
not  be  solicited  specifically  for  local  ma- 
terials, but  should  be  taken  under  such  con- 
ditions as  will  insure  the  widest  possible 
competition  for  the  class  of  materials 
called  for." 

Columbus  Experts  Determine 
B.  Coli  Vagaries 

Testing  Methods  and  Relative  CounU  for  Varioui 

Stages  of  the  Purified  Waters  Compared  for 

a  Two- Year  Period 

COMPARATIVE  presumptive  B.  coli  teste 
were  made  for  two  years  at  the  Colum- 
bus water  purification  works  for  the  pur- 
pose of  ascertaining  the  relative  importance 
of  the  various  methods  in  use  when  applied 
to  the  water  as  it  passes  through  the  dif- 
ferent steps  from  the  river  to  the  final 
effluent.  Russel  D.  Scott,  assistant  bac- 
teriologist, in  the  June  Ohio  Public  Health 
Journal,  gives  the  results  in  detail.  His 
conclusions  are  as  follows : 

1.  The  bacteriological  character  of  the 
Scioto  River  water  during  periods  of  long 
storage  varies  from  that  during  flood  stages 
in  that :  (a)  The  number  of  bacteria  is 
much  less,  (b)  The  37  deg.  agar  count  is  a 
much  higher  proportion  of  the  20  deg. 
count,  (c)  Of  the  B.  coli  group,  the  sac- 
charose-fermenting type  are  the  most 
numerous. 

2.  The  lime  softened  water  varies  bac- 
teriologically  from  the  raw  water  in  that: 

(a)  The  number  of  bacteria  is  much  less. 

(b)  The  ratio  of  the  number  of  B.  coli  to 
the  total  number  of  bacteria  is  less,  (c) 
The  saccharose-fermenting  tj-pes  of  B.  coli 
are  much  more  numerous,  (d)  The  propor- 
tion of  dextrose  fermenters  which  do  not 
ferment  lactose  is  much  greater,  (e)  The 
ratio  of  the  37  deg.  to  the  20  deg.  count  is 
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greater,    (.f )  The  ratio  of  the  gelatine  to  the 
agar  count  is  ver>'  much  higher. 

3.  The  proportion  of  urganisms  not  fer- 
menting dulcite  is  not  affected  either  by 
storage  or  by  lime  treatment.  This  is  also 
true  of  those  which  do  not  form  indol. 

4.  The  members  of  the  B.  coli  group 
form  somewhat  less  than  4  per  cent  of  the 
total  number  of  bacteria  at  37  deg.  C.  This 
ratio  is,  however,  quite  irregular. 

5.  The  proportion  of  organisms  in  the 
river  water  which  ferment  dextrose  but  not 
lactose  is  not  affected  by  storage. 


Life  of  Wood  Pipe 

D.  C.  Henny,  Ccasulting  Engineer  of  the  U.  S. 

Reclamation   Service,   Summarizes  His 

Experience  and  Studies 

IN  the  August  number  of  the  "Reclama- 
tion Record"  there  appears  a  report  on 
the  life  of  wood  pipe  made  by  D.  C.  Henny, 
consulting  engineer  of  the  U.  S.  Reclama- 
tion Service.  It  is  based  in  part  on  his 
personal  experience  and  observation,  but 
more  largely  on  data  supplied  to  him  by 
owners  and  managers  of  plants  and  projects 
using  this  tjiie  of  conduit.  In  the  report 
itself  are  long  tables  giving  data  on  indi- 
vidual lines.  These  are  omitted  here.  The 
lines  listed  used  principally  redwood  and 
fir.  Both  wood-stave  and  bored  wood  pipe 
were  investigated.  Mr.  Henny's  conclu- 
sions relate  only  to  the  timber  portion  of 
the  pipe  and  not  to  the  bands. 

Mr.  Henny's  report  is,  in  part,  as  follows : 

Wood  Used 

The  term  "Fir"  is  applied  to  the  most 
common  wood  of  the  Pacific  Northwest. 
Scientifically  it  is  a  bastard  spruce,  first 
named  by  Douglas.  Locally  it  is  known  as 
fir  or  Douglas  fir,  and  distinction  is  some- 
times made  between  yellow  and  red  fir. 
These  come  from  the  same  kind  of  tree,  the 
yellow  fir  being  most  common.  The  large 
trees  yield  yellow  fir,  while  the  wood  from 
smaller  trees  is  apt  to  show  a  reddish  tint. 
Sun  exposure  also  appears  to  affect  the  color 
to  some  extent.  In  California  the  wood  is 
termed  Oregon  pine.  This  wood  is  strong, 
and  can  be  obtained  in  long  lengths.  Mill 
run  of  commercial  sizes  probably  averages 
over  20  ft.  in  length.  It  contains  pitch, 
which  forms  in  seams  and  pockets,  normally 
occurring  even  in  commercially  clear  wood 
within  certain  limits.  The  trees  usually 
yield  less  than  25  per  cent  of  wood  free  from 
sap  and  knots.  The  expense  of  eliminating 
these  defects  has  led  to  the  practice,  as 
regards  pipe  construction,  of  permitting 
some  small  and  sound  knots  and  sap. 

Redwood  grows  on  the  Pacific  coast  from 
Santa  Cruz  north  into  southern  Oregon. 
By  reason  of  the  average  large  diameter 
of  the  trees,  the  logs  are  cut  shorter  than 
in  the  case  of  fir,  and  the  commercial  mill 
run  averages  about  16  ft.  in  length.  The 
wood  is  not  as  strong  as  fir.  About  50  per 
cent  of  the  wood  cuts  up  clear  and  free 
of  sap,  which  has  led  to  the  custom  of 
denrumding  freedom  from  knots  and  sap 
in  ordinary  pipe  specifications. 

Types  of  Pipe 

Continuous  stave  pipe  consists  of  staves 
breaking  joint  and  clamped  together  with 
bands,  which  since  1888  have  universally 
been  made  up  of  steel  bolts  and  lugs,  the 
latter  being  made  of  ca.st  iron,  malleable 
iron,  or  pressed  steel.  The  butt  joints  are 
made  tight  by  a  metal  or  wooden  plate. 


Wire-wound  or  machine-banded  pipe  is 
pipe  made  up  in  sections  from  10  to  24  ft. 
in  length.  It  consists  of  staves  held  to- 
gether by  galvanized  wire,  spirally  wound 
around  the  pipe  under  heavy  tension.  The 
wood  is  usually  kiln  dried,  which  is  not 
the  case  with  continuous  stave  pipe.  The 
ends  of  each  section  are  machine  turned 
to  an  exact  diameter,  sometimes  slightly 
tapered.  Sections  are  united  by  some  form 
of  sleeve,  a  sleeve  made  up  of  staves  and 
wound  around  with  wire  or  individual 
bands  being  most  common.  Light-pressure 
pipes  are  often  provided  with  mortise  and 
tenon  ends,  dispensing  with  the  necessity 
of  sleeves. 

Durability 

The  wood  surface  in  continuous  stave 
pipe  is,  with  a  few  exceptions,  uncoated, 
while  sectional  pipe  is  heavily  coated,  the 
coat  consisting  of  asphaltum  and  tar,  with 
sawdust  on  the  outer  skin.  The  investi- 
gation has  had  in  view  especially  the  life 
of  pipe  as  affected  by  the  durability  of  the 
wood. 

Reviewing  the  information  as  grouped 
under  its  headings,  it  may  be  estimated 
that  under  conditions  of  continuous  water 
pressure  the  life  of  various  kinds  of  pipe 
may  be  as  follows: 


Life  of  the  Wood  in  Wood  Pipe  Linbs 
Wood  Condition  Years 

Fir Uncoated,  buried  in  tight  soil.  . .  20 

" Uncoated,  buried  in  loose  soil . . .  4-7 

" Uncoated,    in    air 12-20 

Redwood.  .Uncoated,    buried    in    tight    soil, 

loam  or  sand,  and  gravel. . .  .   Over  25 

Fir WeU  coated,  buried  in  tight  soil.  25 

" Well  coated,  buried  in  loose  soil.        15-20 


Under  conditions  interfering  with  com- 
plete saturation  of  the  wood,  the  life  is 
cut  down  materially.  These  conditions  are 
in  the  case  of  uncoated  pipe  brought  about 
by  open-soil  and  low-water  pressure.  The 
effect  of  coating  appears  to  be  equivalent 
to  tight  soil  cover,  with  possibly  the  addi- 
tional advantage  of  tar  in  the  coating  acting 
as  a  disinfectant.  The  effect  of  unfavor- 
able conditions  as  to  lack  of  complete  satu- 
ration is  serious  in  redwood,  resulting  in 
a  life  which  may  be  shorter  than  15  years, 
but  is  much  more  marked  in  fir,  where  it 
may  be  as  low,  in  spite  of  coating,  as  six 
years. 

Factors  in  DxntABiLiTY 

It  is  quite  possible  that  the  life  of  indi- 
vidual pipe  is  not  merely  affected  by  sur- 
rounding conditions,  but  may  have  been 
shortened  by  the  quality  of  the  individual 
pieces  or  the  treatment  of  the  wood.  The 
wood  from  the  bottom  of  a  tree  is  close 
grained  and  likely  to  last  longer  than  from 
the  top  of  the  tree,  even  though  free  from 
sap. 

Bastard  staves,  especially  in  fir,  resist 
penetration  of  the  water  in  the  pipe  to  a 
greater  extent  than  diagonal  grained  or 
vertical  grained  wood  and  may  show  a 
shorter  life.  Again,  too,  rapid  kiln  dry- 
ing, which  may  at  times  have  been  prac- 
tised on  lumber  from  which  staves  for 
wire-wound  pipe  were  run,  may  have  par- 
tially destroyed  the  vitality  of  the  wood. 
It  has  not  been  practicable  to  differentiate 
between  the  causes  which  in  this  manner 
may  have  shortened  the  life  of  the  wood  in 
pipe,  nor  to  ascertain  what  has  been  the 
effect  of  permitting  some  sap  in  the  wood 
from  which  decay  may  have  spread  to  the 
adjoining  sound  wood.  Unquestionably 
much  wire-wound  pipe  has  been  manufac- 


tured   without    being    subjected    to    strict 
supervision  and  inspection. 

Conclusions 

On  the  whole  the  following  conclusions 
seem  justified  as  regards  the  relative  life 
of  fir  and  redwood  in  pipe: 

1.  Under  favorable  conditions  of  com- 
plete saturation  fir  well  coated  may  have 
the  same  life  as  redwood  uncoated. 

2.  Either  kind  of  pipe  will  have  a  longer 
life  if  well  buried  in  tight  soil  than  if  ex- 
posed to  the  atmosphere.  Such  life  may 
be  very  long,  30  yr.  and  over,  if  a  high, 
steady   pressure   is   maintained. 

3.  Either  kind  of  pipe  will  have  a  longer 
life  if  exposed  to  the  atmosphere  than  if 
buried  in  open  soil,  such  as  sand  and  gravel 
and  volcanic  ash,  provided  in  hot  and  dry 
climate  it  be  shaded  from  the  sun. 

4.  Under  questionable  conditions,  such 
as  light  pressure  or  partially  filled  pipe, 
fir,  even  if  well  coated,  may  have  only  from 
one-third  to  one-half  the  life  of  redwood. 

5.  Under  light  pressure  the  use  of  bas- 
tard staves  in  fir  pipe  should  be  avoided. 

6.  The  use  of  wooden  sleeves  in  connec- 
tion with  wire-wound  pipe  is  objectionable 
and  has  caused  endless  trouble  and  expense. 
It  is  possible  that  the  objection  may  be 
partially  overcome  by  dipping  ends  of 
sleeves  in  creosote  and  by  applying  a  heavy 
coating  of  tar  to  the  ends  of  the  sleeves. 
Saturation  of  sleeve  wood  will  never  be  as 
perfect,  however,  as  of  the  straight  pipe, 
and  full  creosote  treatment  of  the  wood 
or  else  some  form  of  metal  sleeve,  either 
riveted  iron  or  steel  heavily  coated,  or  cast 
iron  will  probably  be  well  worth  its  extra 
cost. 

7.  If  wooden  sleeves  are  employed,  they 
should  be  provided  at  least  for  sizes  from 
10  in.  up  with  individual  bands  to  permit 
taking  up  leaks. 

Pitch  and  Knots 

Pitch  seams  do  not  occur  in  redwood.  In 
fir  they  should  be  distinctly  limited  as  to 
size,  frequency  and  depth.  In  respect  to 
knots,  there  appears  to  be  no  reason  for 
making  any  distinction  between  the  two 
classes  of  wood.  Small,  sound  knots,  if 
not  passing  through  the  full  thickness  and 
not  occurring  close  to  edges  or  ends  might 
be  permitted  in  either  wood.  Sap  is  objec- 
tionable, and  the  higher  cost  in  prohibiting 
it  entirely  or  of  putting  narrow  limitations 
on  it  is  probably  justified  in  both  fir  and 
redwood. 

Wooden  pipe  is  not  suitable  in  cases 
where  it  can  not  be  kept  full  and  under 
pressure  during  periods  of  use.  Coating 
cannot  under  such  condition  be  expected  to 
afford  protection  against  decay.  Coating 
should  be  continuous  and  heavy,  not  less 
than  1/16  in.  to  be  fully  effective,  and 
should  preferably  consist  of  more  than  one 
individual  coat  of  a  mixture  of  asphaltum 
and  tar,  or  of  an  application  of  gas  tar 
followed  by  one  or  more  applications  of 
refined  coal  tar.  Little  experience,  how-' 
ever,  can  be  quoted  in  support  of  all-tar 
coating. 

All  tentative  conclusions  herein  presented 
are  necessarily  based  on  the  limited  data 
which  could  be  collected  and  will  undoubt- 
edly require  amendment  as  further  experi- 
ence accumulates. 


The  Typical  Basement  Column  of  the 
Woolworth  Building  in  New  York  City  has 
a  cross-sectional  area  thirty-six  times  that 
of  the  roof  column. 
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New  Coal-Handling  Plant  at  Toledo  Was  Built 
Entirely  During  Winter 

When  Navigation  Opened  This  Spring  Users  of  Cincinnati,  Hamilton  & 
Dayton  Facilities  Found  Improved  Car  Dumper  and  Layout  on  Site  of  Old 


WITH  THE  OPENING  of  navigation 
on  the  Great  Lakes,  the  Cincinnati, 
Hamilton  &  Dayton  Railway  placed  in  oper- 
ation at  Toledo,  its  principal  port  on  Lake 
Erie,  a  modern  coal-handling  plant,  dock 
and  yard  to  facilitate  the  handling  of  traf- 
fic and   provide  for  the  steady  growth  of 


lake  level,  which  is  considerably  higher  than 
normally  adopted  for  installations  of  this 
kmd;  the  adoption  of  this  elevation  was 
due  to  the  desire  to  reduce  the  amount  of 
lift  of  cars  in  the  machine  to  a  minimum. 
A  disappearing  barney  was  provided, 
which  makes  it  possible  to  run  a  car  over 


PLAN   AND   PROFILE   OF   LAYOUT- 


-CARS   MOVE   ENTIRELY  BY  GRAVITY  EXCEPT  UP  SHORT 
BARNEY   INCLINE 


this  business  during  recent  years.  The 
new  facilities  are  situated  on  the  Maumee 
River,  at  Rossford,  and  provide  Toledo  with 
one  of  the  most  modern  terminals  of  the 
kind  on  the  Great  Lakes.  The  improve- 
ment was  made  entirely  during  the  winter, 
when  lake  navigation  was  closed,  work  not 
being  started  until  December  of  last  year. 

The  yard  plan  is  shown.  The  terminal 
is  laid  out  so  that  adjacent  to  the  unload- 
ing machine  is  a  yard  with  a  capacity  of 
236  cars,  and  in  this  yard  140  loaded  cars 
and  96  empties  can  be  handled.  To  the 
south  of  the  dock  is  a  classification  yard 
with  a  capacity  of  3000  cars,  affording 
ample  space  for  assembling  shipments. 

The  plans  as  prepared  called  for  the  con- 
struction of  802  ft.  of  concrete  dock,  the 
necessary  foundations  for  the  machine,  the 
entire  reconstruction  of  the  load  and  empty 
yards  and  the  fabrication  and  erection  of 
the  new  mechanical  car  dumper  with  the 
necessary  approach  and  run-off  trestles. 

Details  of  the  concrete  dock  construction 
are  shown.  This  type  of  dock  was  placed 
on  both  sides  of  the  machine  foundation. 
The  dock  immediately  in  front  of  the  ma- 
chine is  of  the  same  general  construction, 
except  that  the  batter  piles  were  omitted, 
and  the  dock  was  made  a  part  of  the  ma- 
chine foundation,  this  foundation  being  of 
pile  construction,  capped  with  a  reinforced- 
concrete  slab,  to  which  the  dock  is  anchored. 

Car  Dumper 

The  car  dumper  is  designed  to  handle 
cars  of  a  maximum  gross  weight  of  280,- 
000  lb.,  and  the  clearance  length  of  the 
machine  is  53  ft,  which  will  permit 
handling  cars  52  ft.  long  over  couplers. 
The  machine  is  of  the  latest  steam-operated 
type,  with  counterweighted  cradle,  the 
steam  being  furnished  by  two  Scotch  boil- 
ers, each  with  a  capacity  of  250  hp.  It  is 
designed  to  handle  forty  100-ton  cars  per 
hour.     The  cradle  rail  is  30  ft.  above  the 


the  barney  pit  from  the  load  prior  to  the 
return  of  the  barney  from  the  delivery  of 
a  car  to  the  machine.  This  is  accomplished 
by  means  of  by-pass  gates  in  the  barney 
track,  which  are  operated  by  the  steam 
cylinder,  which  controls  the  reversing 
mechanism  of  the  haulage  engine.  The 
barney  returning  from  the  machine  passes 


into  the  barney  pit  on  the  by-pasa  gate 
nearest  the  machine,  and  thence  ruiu  under 
the  car  to  the  end  of  the  pit.  The  revera- 
ing  of  the  haulage  engine  raiiiea  both  by- 
pass gates,  «o  that  the  barney  in  rc^turQing 
comes  up  behind  the  —  '—  ~  •  -^  r'  "-n 
by-pass  g4te  larthus' 
This  arrangement  ha.s  tne  fjCtefi^UUWp' 
ing  a  car  up  to  the  machine  sHPImB?^ 

CONSTBUCTION   RECORD 

Contracts  for  the  foundation  :r 
work  and  for  the  mechanical  car  , 

were  placed  about  Nov.  1,  1914,  and  prepa- 
rations made  for  actively  starting  the  work 
at  the  close  of  navigation.  The  old  ma- 
chine was  abandoned  Dec.  2,  1914,  and  the 
dismantling  and  dock  construction  started 
the  next  day.  The  piles  in  front  of  the 
old  dock  were  driven  by  floating  equipment, 
using  steam  hammers.  Those  back  of  the 
old  dock  were  driven  by  land  drivers.  The 
piles  were  driven  to  refusal  to  a  bed  of 
hard  pan  and  small  granite  boulders,  ap- 
proximately 31  ft.  below  the  lake  level.  The 
operation  of  the  floating  equipment  for  driv- 
ing piles  and  sheet  piling  was  made  possible 
by  using  an  ice  tug,  which  kept  the  river 
ice  broken  and  clear  of  the  site  of  the 
work  during  extremely  cold  weather. 

With  the  exception  of  the  sand,  all  of 
the  materials  used  in  the  concrete  work 
were  brought  to  the  site  by  rail.  The  sand 
was  unloaded  from  boats  at  the  dock  site. 
The  mixing  plant  was  located  about  1000 
ft.  south  of  the  machine,  where  the  storage 
bins  were  provided  and  a  heating  plant  for 
heating  all  material  was  installed.  The 
concrete  was  transferred  from  the  mixing 
plant  to  the  site  of  the  work  in  drop-bottom 
buckets  on  flat  cars,  by  means  of  narrow- 
gage  equipment.  The  concrete  was  placed 
continuously  and  without  reference  to  the 
weather  conditions.  This  was  made  possi- 
ble by  having  the  materials  as  mixed  prop- 
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THIS   COAi^HAMDUNG    PLANT   WAS   BUILT  ON    SITE   OF  OLD    ONE    BETWEEN    CLOSING    AND    RE-OPENING    OF   NAVIGATION 


erly  heated,  and,  after  concrete  was  de- 
posited, keeping  it  warm  by  means  of  the 
steam  plant  located  at  the  machine  foun- 
dation. Some  of  the  concrete  was  placed 
with  temperatures  as  low  as  — 12  deg. 
Fahr.  with  no  bad  effects. 

The  machine  foundation  was  completed 
Feb.  8,  1915.  The  concrete  for  the  barney- 
pit  construction  was  completed  March  7. 
The  superstructure  contractor  started  oper- 
ations Feb.  2.  and  the  first  steel  was  raised 
Feb.  15.  The  machine  was  finished,  ready 
for  the  preliminary  test  of  the  cradle  on 
April  9,  and  the  entire  machine  was  com- 
pleted, ready  for  operation,  April  12. 

During  the  progress  of  the  construction 
of  the  concrete  docks,  machine  foundation 
and  superstructure,  the  railroad  company's 
forces  reconstructed  the  yards  to  the  re- 
vised alignment  and  grades,  at  an  elevation 
of  approximately  8  or  9  ft.  above  the  old 
yards.  The  reconstruction  and  raising  of 
the  yards  was  begun  Dec.  6,  1914,  and  the 
yards  were  in  condition  for  operation  April 
12,  at  the  time  the  machine  was  completed. 

The  erection  of  the  approach  and  run-off 
trestles  was  handled  by  the  substructure 
contractor,  the  material  being  framed  near 
the  site  of  the  work,  transferred  to  the 
final  location  and  erected  by  means  of  a 
locomotive  crane. 

Two  Months  of  Operation 

While  the  improvement  as  a  whole  was 
ready  for  operation  April  12,  1915,  three 
days  prior  to  the  opening  of  navigation,  the 
machine  was  not  put  into  active  service 
until  April  19,  when  the  first  boat  was 
secured.  For  the  two  months  ended  June 
19,  the  machine  handled  10,439  cars,  or 
469,064  tons  of  coal.  The  two  months' 
period  has  developed  the  fact  that  the  ma- 
chine and  yard  are  capable  of  handling  the 
coal  as  fast  as  anticipated.  In  one  day's 
run  of  ten  hours  340  cars  were  handled, 
with  a  total  tonnage  of  16,393.    There  were 


also  handled  in  one  day's  run  of  twelve 
hours  405  cars;  these  runs  involved  the 
handling  of  from  45  to  49  cars  per  hour 
for  short  periods. 

Smith-McCormick  Company,  of  Easton, 
Pa,,  was  the  contractor  for  the  substruc- 
ture and  approach  trestles;  J.  C.  Carlin  of 
Toledo  furnished  the  greater  portion  of 
the  filling  material,  the  Pittsburgh  Con- 
struction Company  of  Pittsburgh  was  the 
contractor  for  dismantling  the  old  ma- 
chine, and  the  Wellman-Seaver-Morgan 
Company  of  Cleveland  furnished  the  new 
car  dumper.  The  design  and  construction 
of  this  plant  were  under  the  direction  of  F. 
L.  Stuart,  chief  engineer  of  the  railroad, 
and  the  work  was  prosecuted  under  the 
supervision  of  A.  M.  Kinsman,  engineer  of 
construction;  W.  S.  Bouton,  engineer  of 
bridges;  A.  H.  Griffith,  assistant  engineer, 
and  P.  Callahan,  resident  engineer. 


Reinforced -Concrete  Arch 
Bridge  Has  Stone  Facing 

Three  Flat- Arch  Spans  and  Low  Piers  for  3  00 -Foot 

Crossing  at  South  Bend,  Indiana,  Completed 

at  Total  Cost  of  $101,500 

THE  BRIDGE  recently  completed  at 
South  Bend,  Ind.,  across  the  St.  Joseph 
River  from  Leeper  Park  on  the  south  side 
to  the  north  shore  drive  was  designed  with 
special  attention  to  external  appearance,  be- 
cause of  its  location.  Bedford  stone,  smooth 
finished  and  laid  in  non-staining  cement 
mortar,  was  used  for  facing  the  entire 
bridge  and  for  the  handrail.  An  elliptical 
curve  was  adopted  for  each  of  the  three 
arch  spans  of  small  rise,  and  the  resulting 
outlines,  as  shown  by  the  accompanying 
photograph,  give  a  very  satisfactory  ap- 
pearance. Work  was  begun  on  this  bridge 
Aug.  20,  1914,  and  just  about  five  months 
later  street-car  tracks  were  laid  and  prac- 


tically all  of  the  construction  except  side- 
walks and  paving  had  been  completed. 

The  structure  is  300  ft.  long  and  70  ft. 
wide  between  spandrel  walls  and  contains 
approximately  7000  cu.  yd.  of  concrete. 
The  foundation  soil  consisted  of  sand, 
gravel,  clay  and  quicksand  in  the  various 
locations,  hence  it  was  necessary  to  drive 
piles  from  25  to  35  ft.  long  about  4  ft.  on 
centers  under  all  piers  and  abutments.  In 
order  to  eliminate  any  danger  from  wash- 
ing out  of  the  quicksand  at  the  foundation 
of  the  south  pier,  the  18-ft.  steel  sheet  piling 
used  for  the  cofferdam  was  driven  down  to 
a  point  12  ft.  below  the  footing. 

Details  of  Arches  and  Piers 

The  center  arch  has  a  clear  opening  of 
116  ft.  and  a  rise  of  16  ft.  8  in.,  or  about 
one-seventh  of  the  span ;  the  two  side  arches 
are  80  ft.  clear  span  and  about  141/2  ft.  rise. 
The  flatness  of  these  arches  was  decreased 
by  using  a  roadway  grade  line  on  a  vertical 
curve  with  a  rise  of  4  ft.  at  the  center  of 
the  bridge.  The  piers  are  12  ft.  wide  and 
87  ft.  long,  and  extend  16  ft.  below  the 
springing  lines  of  the  arches.  They  were 
designed  to  withstand  the  unbalanced  load 
on  the  longer  arch,  by  making  the  footing 
6  ft.  wider  on  the  side  opposite  the  large 
arch. 

The  solid  arch  ring  of  the  116-ft.  span 
is  2  ft.  4  in.  thick  at  the  crown,  4  ft.  at  the 
haunches,  and  8  ft.  6  in.  at  the  piers;  the 
arch  rings  for  the  80-ft.  side  spans  are  1 
ft.  10  in.  thick  at  the  crown,  3  ft.  3  in.  at 
the  haunches,  and  6  ft.  6  in.  at  the  abut- 
ments. These  arch  rings  are  reinforced  at 
both  intrados  and  extrados  with  deformed 
bars  spaced  12  in.  on  centers  and  extending 
well  into  the  piers  and  abutments.  Lacing 
bars  of  %-in.  rods  connect  the  main  bars, 
which  are  also  tied  together  by  y2-in.  rods 
running  at  right  angles  to  them  and  spaced 
about  4  ft.  apart. 

The  spandrel  walls  were  built  of  concrete 


BDFOBD  BTONE  WAS  USED   TO  FACE   THE   CONCRETE  IJRIDGE   OVER  THE  ST.   JOSEPH    RIVER,  AT  SOUTH  BEND 
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Concrete    Cribs    Used    Successfully    in    Dock 
Construction  at  Victoria 

Cribs  Placed   Without  the    Aid   of  Diver  After    Foundation 
Rock  Was  Dumped  from  Tilting  Scows  and  Leveled  by  a  Plow 


STONE    FACING    BEING    SET    PRIOR    TO    CON- 
CRETING  OF   ARCH    RING 

reinforced  with  '/s-in.  bars  and  placed  be- 
hind the  Bedford  stone  facing  already  men- 
tioned. As  indicated  by  the  accompanying 
photograph,  the  stone  was  used  for  the  face 
form  behind  which  the  concrete  was  placed. 
After  the  stones  were  laid  up  they  were 
coated  on  the  back  with  a  heavy  coat  of 
water-proofing,  including  a  second  coat  of 
asphaltic  paint,  special  care  being  used  at 
the  joints.  The  same  treatment  was  given 
to  the  back  of  the  arch  rings  and  the 
spandrel  walls,  and  no  discoloring  whatever 
has  developed. 

Loads,  Materials  and  Costs 

The  arch  rings  were  designed  for  a  live 
load  of  300  lb.  per  square  foot  over  approxi- 
mately one-half  of  the  span;  the  line  of 
pressure  for  this  loading  was  found  by  the 
elastic  theory  to  lie  within  the  middle  third 
of  the  joints  for  the  entire  arch.  The  dead 
load  was  assumed  at  150  lb.  per  cubic  foot 
for  concrete,  100  lb.  per  cubic  foot  for 
earth  fill  and  100  lb.  per  square  foot  for  the 
pavement.  Concrete,  composed  of  a  1 :2V2  :4 
mixture  of  Portland  cement,  washed  sand 
and  crushed  stone,  was  used  for  the  arch 
rings,  and  for  the  piers,  abutments  and 
spandrel  walls  the  proportions  were  1:3:5. 

The  contract  price  for  the  bridge,  includ- 
ing the  pavement  and  ornamental  cast-iron 
lighting  poles,  was  $93,663.  For  extras 
there  was  charged  40  cents  per  linear  foot 
for  piling,  $2.50  per  cubic  yard  for  wet 
excavation,  and  $6  per  cubic  yard  for  con- 
crete, bringing  the  final  total  cost  to  about 
$101,470,  including  the  cost  of  the  steel 
sheet  piling  left  around  the  south  pier. 

Credit  for  the  early  completion  of  the 
work  is  due  to  the  contractors,  the  Cleary 
Kuert  Company  of  Indianapolis,  who  fur- 
nished a  well-equipped  plant  and  maintained 
a  good  organization,  with  A.  Bessinger  as 
resident  engineer. 

The  bridge  was  designed  and  constructed 
under  the  supervision  of  Charles  W.  Cole, 
civil  engineer,  Mishawaka,  Ind.,  from  whom 
the  foregoing  data  and  photographs  were 
obtained. . 

The  Production  of  Manganese  Ores 
in  the  United  States  in  1914  amounted  to 
2635  long  tons,  which  was  1413  tons  less 
than  the  output  of  1913,  according  to  D.  F. 
Hewitt  of  the  U.  S.  Geological  Survey. 


HARBOR  DEVELOPMENT  on  an  ex- 
tensive scale  is  now  well  under  way  at 
Victoria,  B.  C,  under  the  supervision  of  the 
Department  of  Public  Works  of  Canada. 
The  first  units  in  the  work  are  a  2500-ft. 
breakwater  and  two  large  docks  in  the  outer 
harbor,  all  these  being  constructed  with 
rubble-mound  foundations  and  reinforced- 
concrete  superstructures.  The  breakwater 
is  expected  to  shelter  a  90-acre  area,  and 
the  two  docks  are  being  constructed  close 
to  it  inside  the  sheltered  area  with  the  idea 
of  adding  more  docks  later  as  the  traffic 
increases.  These  docks  have  berthing 
spaces  from  800  to  1000  ft.  long  and  are  in- 
tended only  for  the  largest  vessels;  smaller 
craft  will  continue  to  use  the  inner  harbor, 
reached  by  a  short  but  narrow  and  tortuous 
channel.  The  improvement  of  this  channel 
is  now  under  way,  and  when  completed  the 
corners  will  have  been  removed  as  far  as 
feasible  and  a  uniform  low-water  depth  of 
20  ft.  will  be  maintained,  so  that  vessels  of 
from  3000  to  4000  tons  displacement  will 
have  safe  access  to  the  inner  harbor. 

Breakwater 

The  breakwater  consists  of  a  rubble- 
mound  foundation,  surmounted  by  a  super- 
structure of  granite  blocks  on  the  sea  side 
protecting  a  concrete  superstructure  built 
on  the  center  line.  The  central  part  of  the 
foundation  consists  of  a  fine  quarry   run 


built  up  to  a  depth  of  36  ft.  below  low  wat«r, 
with  both  sides  on  a  1:1  slope.  Larger  rock, 
ranging  in  weight  up  to  16  tons  per  unit, 
is  then  dumped  from  scows  until  the  quarry- 
run  core  is  covered  to  a  depth  of  16  or  20 
ft.  below  low-water  level,  and  the  base  of 
the  foundation  has  been  brought  out  to  a 
width  of  115  ft.  At  this  20-ft.  level,  on 
the  sea  side,  divers  lay  granite  blocks,  of 
not  less  than  6  tons  weight,  on  a  prepared 
bed  40  ft.  wide  at  the  baae.  The  divers 
place  the  usual  backing  after  each  couraa 
of  granite  blocks  is  laid  until  low  water  is 
reached,  when  the  work  is  advanced  by 
ordinary  methods. 

In  placing  the  concrete  superstructure  of 
the  breakwater  care  is  necessary  in  utiliz- 
ing the  lowest  tides  so  as  to  minimize  the 
detrimental  action  of  lowering  concrete 
through  water.  To  facilitate  this  work  the 
concrete  is  being  placed  in  forms  built  up 
in  sections  about  26  x  20  ft.  in  area,  and 
7  ft.  high,  three  sections  making  up  the 
total  height  of  21  ft.  To  prevent  currents 
from  disturbing  the  concrete,  a  lining  of 
jute  tarpaulin  is  placed  all  over  the  bottom 
and  2  ft.  high  along  the  sides  of  the  sec- 
tions. Each  section  is  built  on  land  and 
placed  in  proper  alignment  by  a  10-ton 
crane,  after  which  the  concrete  is  poured. 
In  order  to  reduce  the  danger  from  settle- 
ment of  the  rubble  foundation,  a  layer  of 
tar  felt  is  placed  between  adjoining  sections. 


general  arrangement  of  breakwater  and  piers  at  victoria 
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The  rubble  foundations  of  the  docks  are 
idaced  in  a  nunner  similar  to  that  used  on 
the  breakwater.  A  row  of  piles  is  driven 
12  ft.  from  the  front  and  back  faces  of  each 
wall,  to  be  used  as  guides,  and  all  material 
is  dumped  from  scows.  To  carry  out  the 
plan  adopted  by  the  contractors,  there  must 
be  no  rock  projecting  above  36  ft.  below 
low  water.  Any  rock  that  so  projects  is  re- 
moved by  a  clamshell  or  orange-peel  dredge, 
so  as  to  insure  a  clearance  at  this  level. 
The  top  of  the  foundation  then  presents  a 
roach  and  uneven  surface,  and  this  is 
leaded  up  to  a  height  of  35  ft.  below  low 
water,  by  means  of  the  clam  shell  spreading 


HRST    CONCRKTK   CRIB    PLUNGING   TO    SITE,    3 
MILES   OFF   SHORE 

fine  gravel.  This  leaves  the  foundation  in 
shape  for  the  use  of  the  most  novel  feature 
of  the  construction  work,  which  is  a  sub- 
marine plow,  designed  to  scrape  off  the 
foundation  and  make  it  sufficiently  level  to 
form  a  8atisfactor>'  bed  for  the  cribs,  which 
are  floated  to  place  and  sunk. 

The  plow  is  a  thoroughly  braced  timber 
structure,  with  its  forward  end  pointed  and 
sheeted  with  iron.  The  frame  is  weighted 
by  rock  cribs  placed  at  the  corners,  and  is 
suspended  by  vertical  rods  from  two  hori- 
zontal t>eams,  which  move  on  trunnions  rest- 
ing on  horizontal  walings  attached  to  the 
top  of  a  row  of  piles,  the  level  of  the  piles 
being  established  with  reference  to  low- 
water  mark.  On  the  suspension  rods  are 
threads  and  screws  by  which  vertical  ad- 
justment may  be  made  to  bring  the  plow 
proper  to  any  desired  position.  When  the 
plow  has  been  adjusted  to  the  proper  level 
it  is  attached  by  cable  to  the  engine  on  a 


scow  which,  in  turn,  is  attached  to  a  10-ton 
anchor  fi.\ed  in  the  foundations  ahead.  The 
frame  is  then  drawn  forward  and  performs 
its  function  of  plowing  off  the  foundation 
to  the  required  level.  It  is  to  be  noted  that 
the  success  of  this  scheme  depends  on  there 
being  no  projecting  corners  of  large  rocks 
in  the  sub-foundation.  It  may  be  said,  how- 
e%'er,  that  the  foundations  for  the  first  two 
cribs  were  satisfactorily  leveled  off,  and  the 
alignment  of  the  tops  of  the  two  cribs  above 
water  gives  every  indication  that  the 
method  is  successful. 

All  the  rock  dumped  from  scows  had  to 
be  accurately  measured.  A  scheme  has  been 
developed  for  doing  this  at  the  same  time 
that  the  work  is  handled  expeditiously. 
To  accomplish  this  level-decked  barges  with 
longitudinal  bulkheads  are  used,  in  which  a 
watertight  compartment  along  one  side  is 
connected  to  the  sea  by  two  8-in.  valves. 
When  the  barge  is  spotted  at  the  proper 
point  these  valves  are  opened,  and  the  in- 
rushing  water  shifts  the  center  of  gravity 
so  that  the  scow  tilts  and  the  load  slips  off. 
To  facilitate  the  movement  of  the  rock  the 
deck  of  the  scow  has  been  sheeted  with 
'/4-in.  iron  plates. 

More  than  a  dozen  barges  of  this  type  are 
in  use,  and  all  of  them  have  been  carefully 
gaged  to  show  the  displacement  for  every 
'/8  in.  of  mean  draft.  Gages  placed  at  the 
four  corners  are  read  before  and  after  load- 
ing, and  the  weight  corresponding  to  the 
mean  light  draft  is  subtracted  from  that 
corresponding  to  the  mean  loaded  draft  to 
give  the  net  weight  of  stone.  In  the  case 
of  hopper  scows  a  correction  had  to  be  made 
to  allow  for  the  fact  that  part  of  the  rock 
is  submerged.  Assuming  40  per  cent  for 
voids,  60  per  cent,  or  three-fifths  of  the  hop- 
per volume,  is  rock  and  three-fifths  of  the 
hopper  displacement  has  to  be  added  to  the 
apparent  weight  of  the  rubble  to  get  the 
actual  weight  of  rock  on  the  scow.  The 
correction,  of  course,  applies  only  to  the 
loaded  draft,  and  is  added  only  for  gage 
readings  of  3  ft.  and  more.  Readings  are 
taken  for  every  6  in.  of  draft,  and  the  dis- 
placement for  every  Vs  in.  is  obtained  by 
proportion,  a  table  being  drawn  up  for  each 
individual  barge  in  service. 

Building  and  Placing  Cribs 

Each  of  the  docks  is  250  ft.  wide,  and 
around  the  perimeter  it  is  the  plan  to  place  a 
line  of  concrete  cribs  to  form  the  dock 
facing,  the  interior  area  being  filled  with 
loose  rubble.  The  concrete  cribs  used  to 
form  this  perimeter  are  cast  on  shore,  and 
as  their  displacement  is  greater  than  their 
weight  they  can  be  floated  to  the  desired 
position  and  sunk  in  place  by  opening  sea 
valves.     The  cribs  are  80  x  35  ft.  in  plan 


plow  for 


Rubble  Section 
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IN   PIERS 


FOUNDATIONS 


and  39  ft.  high.  The  outer  walls  are  20  in. 
thick,  with  reinforcement  sufficient  to  pro- 
vide the  necessary  strength. 

The  internal  bracing  of  the  main  outer 
walls  consists  of  two  longitudinal  walls  and 
vertical  cross  walls  10  ft.  apart.  To  dis- 
tribute uniformly  the  pressure  of  the 
weight  of  the  superstructure  built  upon  the 
crib,  a  small  party  wall  is  also  placed  be- 
tween each  ma-'n  vertical  cross  wall.  When 
the  crib  is  in  position  on  its  foundation,  4 
ft.  of  its  vertical  face  will  be  visible  at  low 
water.  A  complete  superstructure  will 
then  be  built  on  the  cribs  up  to  the  height 
of  the  wharf  cope  level. 

The  contractors  had  planned  to  construct 
the  cribs  two  at  a  time  on  a  floating  dry- 
dock,  which  had  been  specially  fitted  up  for 
the  purpose.  The  drydock  was  325  ft.  long 
and  35  ft.  high  from  deck  level  to  tower  top. 
A  braced  framework  115  ft.  high  had  been 
constructed  to  carry  an  electric  crane,  which 
was  to  be  used  in  placing  the  molds  and  re- 
inforcing steel.  When  the  first  two  cribs 
were  completed  the  drydock  carried  a  total 
weight  of  6000  tons.  It  was  then  to  be  sunk 
to  a  sufficient  depth  to  float  the  cribs,  which 
had  been  calculated  to  be  approximately  34 
ft.  below  its  normal  level. 
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Plan  of  Scow  and  Equipment 
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REINFORCEMENT  OF  COBNER  OF  CBIB 


PLAN,  CROSS-SECTION  AND  ELEVATION   OF  CONCRETE-MIXING  SCOW 
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Section  AA 

CROSS-SECTIONS   OF   A   CRIB   AND   ITS 
FOUNDATIONS 

A  serious  accident,  however,  occurred 
when  the  drydock  was  being  sunk,  and  was 
described  in  the  Engineering  Record  of  Feb. 
20,  1915,  page  247.  The  dock  was  wrecked, 
but  the  cribs  remained  intact  and  were 
eventually  refloated  and  successfully  sunk 
into  position  on  their  permanent  sites,  3 
miles  from  the  point  where  they  were 
launched.  They  were  found  to  have  a  draft 
of  28  ft.  and  were  sunk  in  exact  position 
without  any  further  difficulty.  Since  the 
accident  to  the  floating  drydock,  a  marine 
railway  has  been  used  for  handling  the 
cribs. 

Handling  Concrete 

Concrete  for  the  cribs  is  mixed  and  de- 
livered by  a  special  arrangement  which  has 
the  advantage  of  being  very  compact.  The 
whole  apparatus  is  mounted  on  a  scow  119 
ft.  long,  40  ft.  wide  and  10  ft.  deep.  Three 
hoppers,  two  for  gravel  and  one  for  sand, 
occupy  a  length  of  68  ft.  on  the  scow,  start- 
ing at  a  point  10  ft.  from  one  end.  The 
equipment  for  mixing  and  handling  the  ma- 
terials occupies  a  length  of  41  ft.  at  the 
other  end  of  the  scow.  The  hoppers  are  the 
full  width  of  the  scow,  22  ft.  long  and  13 
ft.  high  above  the  deck.  Sand  and  gravel 
are  discharged  from  trap  doors  in  the  fun- 
nel-shaped bottoms  into  10-cu.  ft.  boxes 
below  the  deck  and  between  the  scow  bulk- 


heads. AVhen  a  measuring  box  is  full  the 
inlet  IS  closed  and  the  material  passes  out 
through  the  bottom  to  an  endless  conveyor 
belt  discharging  at  the  forward  end  of  the 
scow.  Here  they  are  delivered  into  a  bucket 
conveyor,  which  elevates  them  to  the  funnel 
of  the  mixer. 

The  concrete  mix  for  the  cribs  is  1 :2 :4 
and  the  mixer  charge  is  proportioned  so  that 
one  box  of  sand,  two  of  gravel  and  five  bags 
of  cement  are  used  in  each  charge.  When 
the  proper  amount  of  sand  and  gravel  has 
been  delivered  into  the  mixer  funnel,  the 
cement  is  emptied  into  an  iron  vessel  in  the 
cement  house  and  blown  by  compressed  air 
down  a  4-in.  pipe  into  the  mixer  funnel; 
after  which  the  entire  batch  is  allowed  to 
enter  the  mixer.  After  mixing,  the  con- 
crete is  discharged  into  a  skip,  hoisted  up  a 
tower  120  ft.  high,  and  poured  into  a  funnel, 
whence  it  is  distributed  by  pipe  to  any  de- 
sired point  on  J:he  crib. 

The  work  is  being  carried  out  by  the  De- 
partment of  Public  Works,  Ottawa,  Canada, 
and  J.  S.  MacLachlan  represents  the  Gov- 
ernment as  resident  engineer  in  charge. 


Net  Railroad  Revenues  Increase 

GROSS  operating  revenues  for  May  on 
the  large  steam  railroads  of  the  United 
States,  according  to  a  bulletin  issued  by  the 
Bureau  of  Railway  Economics,  were  $1040 
per  mile,  showing  a  decrease  of  |7,  or  0.8 
per  cent,  as  compared  with  May,  1914. 
Operating  expenses  were  $732,  a  decrease 
of  |68,  or  8.4  per  cent.  Net  operating  rev- 
enues, therefore,  were  $380--an  increase 
of  $61,  or  24.1  per  cent,  and  operating  in- 
come was  $258 — an  increase  of  $63,  or  31.9 
per  cent.  It  was,  however,  less  than  in 
May,  1913,  or  May,  1911,  and  only  3.3  per 
cent  more  than  in  May,  1912.  The  operat- 
ing ratio  was  70.4  per  cent,  as  compared 
with  76.3  per  cent  in  1914,  72.8  per  cent 
in  May,  1913,  and  71.6  per  cent  in  May, 
1912.  Considering  the  three  main  districts, 
the  respective  ratios  for  May,  1915,  and 
May,  1914,  were  as  follows:  Eastern  dis- 
trict, 70.0  and  78.0;  Southern,  71.4  and 
76.1 ;  Western,  70.6  and  74.5. 


San  Diego  Consumed  80  gal.  of  water 
per  capita  in  1914 — 494  gal.  per  tap— and 
all  of  it  went  through  meters.  The  cost  of 
supplying  1000  gal.  figured  on  total  main- 
tenance, was  9.944  cents.  The  cost  to  the 
consumer  not  a  taxpayer  was  10.7  cents, 
to  a  taxpayer  not  a  consumer  12.4  cents 
and  to  a  taxpaying  consumer  23.1  cents. 


Los  Angeles  Ncars  Realization 
of  "City  Power"  Plan 

Preparations    for    Generating    Aqueduct     Power 

Paciliuted  by  Validation  in  June  by  State 

Supreme  Court  of  $6,500,000  Bond  Iwue 

THE  FIRST  hydraulic  plant  in  the 
chain  of  stationa  for  developing  power 
on  the  Los  Angeles  Aqueduct  is  nearing 
completion  in  San  Francisquito  Canyon  at 
site  No.  1,  and  the  100,000-volt  transinia- 
sion  line  which  is  to  convey  the  current  to 
the  city,  47  miles  away,  will  be  flnished 
and  ready  for  service  in  .a  few  months. 
Work  on  the  power  plant  will  go  forward 
more  rapidly,  it  is  reported,  since  the  de- 
cision rendered   in  June  by  the  State  Su- 


SEA  SIDE  OF  BREAKWATER,   SHOWING  GRANITE  AND  CONCRETE  CONSTItUCTION 


MUNICIPAL    HYDROELECTRIC    PLANT    AT    SAN 

FRANCISQUITO    CANYON    NEARLY    READY 

TO  DELIVER  POWER  TO  LOS  ANGELES 

preme  Court  validating  the  $6,500,000  bond 
issue,  of  which  $1,250,000  was  for  com- 
pleting the  generating  station  and  trans- 
mission line,  and  $5,250,000  for  the  acquisi- 
tion or  construction  of  a  distributing 
system  in  Los  Angeles. 

Station  Contains  Six  UiftTs 

San  Francisquito  power  plant  No.  1  is 
shown  in  the  accompanying  illustration  as 
it  appeared  on  June  25,  1915.  The  plant 
is  designed  for  six  7500-kw.  units  each  with 
a  25-per  cent  continuous  capacity  overload. 
Three  of  the  units  are  now  being  installed. 
The  head  will  vary  from  914  ft.  under 
static  conditions  and  zero  flow  to  814  ft.  at 
the  maximum  flow  of  1000  sec.-ft.  Part  of 
the  generating  machinery  is  already  in 
place  and  the  pipe  for  the  penstock  lines 
has  been  delivered. 

At  the  top  of  the  hill  near  the  juncture 
of  the  aqueduct  proper  and  the  penstock 
lines  is  shown  part  of  the  elliptical  surge 
tank  designed  by  Prof.  W.  F.  Durand  of 
Leiand  Stanford,  Jr.,  University,  the  calcu- 
lations for  which  were  published  in  the 
Engineering  Record  of  July  29  and  Aug.  12, 
1911,  pages  133  and  188  respectively. 
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from  IVa  to  2. 
was  used. 


Universal  Portland  cement 


POWER-DRIVEN    nNISHING    MACHINE  RUNS  ON   STEEL   SIDE   RAILS 

Washed  Aggregate  and  Machine-Finished  Sur- 
face, Features  of  Michigan  Concrete  Road 

High  Quality  of  Materials  Permits  Change  in  Specifications — Comparative 
Costs  on  Surface  Finishing — Sand  and  Gravel  Washing  Adds  Little  to  Cost 


WITH  its  sand  and  gravel  washed  on 
the  job,  with  its  surface  finished  by 
machine,  and  with  all  the  latest  labor-sav- 
ing concrete  road-building  devices,  4Vi 
oiiles  of  Oakland  County,  Michigan,  road, 
now  under  construction,  is  said  to  be  one 
of  the  most  completely  equipped  highway 
undertakings  of  its  kind  in  the  country. 
The  road  lies  about  10  miles  northwest  of 
Detroit,  between  Royal  Oak  and  Birming- 
ham. 

Sand  and  Gravel  Rewashed  on  the  Job 

About  half  way  between  Royal  Oak  and 
Birmingham  a  Stocker  sand  and  gravel 
washing  plant  has  been  erected.  Pit  run 
material  is  brought  to  it  in  large,  steel 
hopper  cars,  which  empty  directly  into  a 
pit  beneath  the  track.  A  bucket  elevator, 
operated  by  a  5-hp.  electric  motor,  carries 
the  material  directly  to  the  screen.  On 
the  opposite  side  of  the  plant  water  is 
pumped  in,  through  a  3-in.  pipe,  from  a 
pond  about  100  yd.  away,  formed  for  the 
purpose  by  damming  a  small  creek.     The 


plant  has  a  capacity  of  15  cu.  yd.  per 
hour. 

The  sand  and  gravel  after  being  sepa- 
rated and  washed  are  held  in  Weller  porta- 
ble storage  bins  until  required,  when  they 
are  dropped  into  steel  industrial  cars, 
which  run  direct  to  the  mixer.  Cement, 
kept  in  box  cars  on  a  siding  of  the  inter- 
urban  line  which  parallels  the  road,  is  also 
distributed  from  this  central  point. 

It  has  been  found  that  the  washing 
operation  adds  but  little  to  the  cost  of 
handling  the  material.  Supposedly  washed 
material  has  been  purchased  and  tested  but 
found  to  be  more  or  less  unsatisfactory. 
The  washing  operation  being  performed  di- 
rectly on  the  job  and  under  the  supervis- 
ion of  the  engineers  in  the  employ  of  both 
the  contractor  and  the  county  has  resulted 
in  obtaining  a  high  quality  of  material. 

The  specifications  originally  called  for  a 
mix  of  1  cement,  lV'2  sand  and  3  gravel,  but 
it  was  found  that  the  aggregate  was  of 
such  a  quality  that  a  better  concrete  would 
be  made  by  raising  the  proportion  of  sand 


From  Bins  to  Road 

All  materials  are  delivered  to  the  storage 
bins  by  interurban  cars.  The  bins  have  a 
storage  capacity  of  60  cu.  yd.  of  sand  and 
60  cu.  yd.  of  stone.  Sixteen-car  industrial 
trains,  made  up  of  I'^-cu.  yd.  Koppel  cars, 
hauled  by  an  8V2-ton  steam  locomotive,  are 
run  on  a  24-in.  gage  track  from  the  central 
washing  plant  to  the  mixer.  At  the  mixer 
plant,  the  cars  dump  their  loads  of  cement, 
sand  and  stone  onto  the  grade  and  from 
there  it  is  delivered  to  the  mixer  skip.  The 
16-ft.  Koehring  mixer  keeps  twelve  wheel- 
barrows busy  feeding  it  with  material. 

The  industrial  railway  has  been  found 
not  only  to  reduce  haulage  costs  but  has 
left  the  subgrade  in  such  good  condition 
that  the  work  has  been  allowed  to  proceed 
smoothly  and  rapidly.  One  man  is  em- 
ployed keeping  the  2  miles  of  track  in 
shape.  The  contractor  figures  that  the  to- 
tal haulage  costs  run  below  6  cents  per  ton- 
mile. 

Better  Finish  at  Half  the  Cost 

Instead  of  finishing  and  leveling  the  sur- 
face of  the  road  by  hand  and  template,  a 
Baker  finishing  machine  is  used.  As  may 
be  seen  from  the  accompanying  photo- 
graph, it  runs  on  the  steel  side  rails. 
It  consists  of  five  distinct  and  detachable 
parts,  which  facilitate  moving  from  job  to 
job.  First  are  the  two  trucks,  which  run 
on  the  side  rails,  supporting  the  oscillating 
strike,  vibrating  and  compressing  pan,  and 
the  finishing  float,  all  of  which  extend  the 
full  width  of  the  roadway.  Mounted  upon 
one  of  the  trucks  is  a  3-hp.  gasoline  engine, 
which  transmits  power  to  oscillate  the 
strike  and  finishing  float,  and  also  to  vi- 
brate the  pan.  It  also  revolves  drums 
which  pull  the  machine  forward  by  means 
of  cables  attached  to  the  side  rails.  The 
strike  can  be  raised  or  lowered  by  means 
of  a  lever,  which  enables  the  operator  to 
feed  back  to  the  vibrating  pan  sufficient  ma- 
terial to  make  a  smooth,  compact  surface. 
The  vibrating  pan  can  be  adjusted  to  in- 
crease or  decrease  both  the  amount  of  com- 
pression and  vibration,  and  these  changes 
are  necessary  in  order  to  take  care  of  the 
wide  variation  in  the  quality  of  materials. 
On  this  work,  behind  the  concrete  mixer. 


gravel    IS    both    WASHED    AND   SCREENED   AT    THIS   CONVENIENTLY   ARRANGED   PLANT 
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COBT  OF  PlNIgHINO  BT  HAND  AND  BT  MAOBINa 

By  Band 

2  graders  at ''t«?s"'"  ".PJi!" 

5  strike  men  at.     ; : ; ; ; 'HL  ??S2 

2  helpers  at Hit  "•?* 

2  finishers  at...        S?J*  ,JS» 

One    hour    overtime     for "  flnlsherS    ?o  "•*"* 

catch  up  at  end  of  day  and  noon   .  i.oo 

By  Uaehine  *"" 

3  graders  at .a  «j:  ,-  ,. 

1  machine  man  at. .            *oi?  *An 

1  finisher    at ill  HJ 

Gasoline  and  oil  per  day  .■.'.■.■.■.■.■. . .  /  "  02O 

tl6.20 


800  sq.  yd. 
10-hr.  day. 


of  concrete  is  being  laid  per 


Personnel 


The  R.  D.  Baker  Company,  Detroit,  is 
the  contractor.  Mr.  Baker's  construction 
superintendent  is  Frank  Longman.  Frank 
B.  Tanner  is  the  inspector  for  the  county 
and  Martin  De  Glopper  is  the  county  engi- 
neer. 


STEEL  EXPANSION    JOINT   IN   POSITION 

there  are  used  two  graders,  the  finishing- 
machine  operator,  and  one  man  to  dress  up 
the  edges  of  the  road  before  taking  down 
the  side  rails.  It  has  finished  as  high  as 
600  linear  feet  of  this  16-ft.  roadway  in  a 
working  day,  and  a  regular  progress  of  500 
ft.  or  more  is  secured.  The  machine  is 
raised  slightly  when  crossing  the  steel  ex- 
pansion joints. 

The  engineers  in  charge  state  that  the 
finisher  gives  a  better  concrete  surface  than 
is  obtained  by  hand,  due  to  the  tamping  ob- 
tained by  the  machine  vibrators.  That  it 
effects  a  considerable  saving  in  labor  as 
compared  with  the  hand  method  of  finish- 
ing is  shown  in  the  accompanying  table. 

Armored  joints,  with  Elastite  expansion 
material,  are  spaced  30  ft.  apart.  Baker 
steel  side  rails  are  used.  Two  men  are  able 
to  keep  this  part  of  the  work  moving  as 
rapidly  as  the  rest  of  the  job  and  are  also 
able  to  take  care  of  the  grade  stakes. 

■  The  work,  which  was  awarded  in  June, 

■  will  be  finished  about  Sept.  1.  The  contract 
price  was  $60,000.  An  idea  of  the  rapidity 
with  which  progress  is  being  made  may  be 
gleaned  from  the  fact  that  an  average  of 


Eye  Is  Best  Means  of  Control- 
ling Consistency  of  Mix 

This  Contention   Made  by  Company  Which  Pro- 
duces Large  Quantities  of  Reinforced- 
Concrete  Pipe 

EYE  MEASUREMENT,  so  the  Lock- 
Joint  Pipe  Company,  of  New  York,  con- 
tends, is  the  best  method  of  controlling  the 
quantity  of  mixing  water  for  concrete  in 
thin  sections  wherever  the  highest  grade  of 
workmanship  is  required.  The  company's 
product  consists  of  reinforced-concrete  pipe, 
which  is  subjected  to  severe  inspection  be- 
cause every  length  can  easily  be  examined 
in  the  casting  yard.  Segregation  of  aggre- 
gate, lean  mixtures,  excess  of  laitance  are 
all  readily  apparent.  Every  batch,  too, 
shows  up  in  the  product  practically  by 
itself,  so  that  a  dry  batch  will  not  be  helped 
out,  as  in  mass  work,  by  a  following  wet 
one.  Furthermore,  much  of  the  pipe  is  used 
under  pressure,  which  necessitates  most 
thorough  mixing,  besides  puddling  and 
proper  grading,  in  order  to  stand  the  serv- 
ice. As  to  thorough  mixing,  also,  the  com- 
pany contends  that  the  eye  is  the  best 
judge. 
As  a  result  of  long  study  the  company 


has  demonstrated  to  ita  satisfaction  that 
even  the  variation  in  moisture  in  different 
parts  of  sand  banks  affects  the  consistency 
of  mix,  and,  therefore,  the  character  of 
product.  For  this  reason  it  has  discardad 
water-measuring  Unks,  since  the  variationc 
required  cannot  with  these  Unks  be  mad* 
until  a  batch  has  been  discharged  and  its 
consistency  observed  to  be  unsatisfactory. 
In  mass  work  this  batch,  somewhat  too  wet 
or  too  dry,  is  brought  to  average  by  pre- 
ceding and  later  batches.  The  company 
found  that  for  its  work  constant  manipula- 
tion of  measuring  tanks  was  necessary,  and 
that  even  then  the  moisture  content  of  the 
aggregate  varied  so  much  that  the  measur- 
ing tank  necessarily  lagged  behind  the 
vagaries. 

Open  Mixer  Used 

To  carry  its  theories  into  practice  the 
company  has  equipped  itself  with  the  open 
type  of  mixer,  such  as  the  Little  Wonder 
and  the  Big  and  Little.  One  of  these 
mixers  is  shown  on  pages  177  and  178. 
The  batch  is  dumped  by  revolving  the  axis 
of  the  drum  through  an  angle  of  180  deg., 
so  that  it  will  discharge  on  the  opposite 
side  of  the  truck.  It  is  apparent  that  a  man 
standing  on  a  platform  somewhat  above 
the  level  of  the  bed  of  the  truck  on  which 
the  mixer  is  mounted  can  watch  closely  the 
progress  of  the  mixing. 

Before  proceeding,  it  should  be  remarked 
that  the  company  also  has  a  theory  as  to 
the  order  in  which  the  ingredients  of  a 
batch  should  go  into  the  drum.  Instead  of 
putting  in  the  aggregate  and  the  cement 
first  and  finally  the  water,  it  is  the  com- 
pany's practice  to  put  in  the  water  first 
and  then  the  cement.  After  this  has  been 
turned  half  a  dozen  times,  securing  a  uni- 
form thin  grout  the  aggregate  is  added. 
It  is  the  company's  contention  that  more 
even  distribution  of  the  cement  is  insured 
by  this  practice  than  with  other  systems  of 
charging. 


NARROW-GAGE  TRACK   LAID   WITHIN   ROADBED  LINES  ON   MICHIGAN  ROAD  JOB 


Controlling  the  Mix 

Returning  to  the  method  of  controlling 
the  mix,  it  is  the  practice  to  mount  the 
mixer  operator  on  the  charging  platform, 
shown  in  the  illustrations.  From  a  handy 
barrel  he  throws  into  the  mixer  a  quantity 
of  water  somewhat  less  than  he  thinks  will 
be  necessary.  Next  the  cement  is  put  in 
and,  after  some  turns,  the  aggrregate. 
Watching  the  progress  of  the  mix  carefully 
he  adds  water  as  is  needed  to  bring  the 
mass  to  the  desired  consistency,  and  when 
it  is  entirely  homogeneous,  dumps  it. 

As  a  further  check  on  the  correctness  of 
the  mix,  it  is  discharged  in  the  first  in- 
stance not  into  barrows  or  carts  for  trans- 
portation to  the  forms,  but  into  a  large  pan, 
where  the  consistency  can  further  be  ob- 
served. If  the  consistency  is  not  correct 
the  batch  is  discarded. 

In  order  to  use  the  open  type  of  mixer 
economically  the  company  has  devised 
special  charging  barrows  and  certain  auxil- 
iary kinks  which  are  described  in  this  issue 
under  the  heading  "Hints  to  the  Con- 
tractor." 

Meters  in  Memphis  now  number  15,190. 
1704  having  been  installed  during  1914. 
During  the  year  1269  meters  were  repaired, 
1281  were  changed,  18  were  started  that 
had  stopped,  301  leaking  meters  were  re- 
paired, 576  were  inspected  and  found  in 
order,  28  were  repaired  in  the  ground,  16 
broken  meter  boxes  were  replaced  and  101 
lids  were  replaced. 
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Continuity  of  Policy  and  Experienced  Personnel 
Necessary  for  Service  Boards 

These  Principles  and  Single  Commission  Urged  Upon  New 
York  Constitutional  Convention  by  Committee  of  Engineers 


IN  ORDER  to  carry  out  the  views  of  the 
Committee  of  Engineers  representing 
National  and  local  engineering  societies 
(printed  in  the  Engineering  Record  of  May 
1,  1915,  page  561),  Olin  H.  Landreth,  pro- 
fessor of  engineering  in  Union  College,  has 
introduced  an  appropriate  amendment  in 
the  New  York  State  Constitutional  Conven- 
tion. Professor  Landreth,  by  the  way,  is 
the  only  engineer  delegate  to  the  conven- 
tion. The  sub-committee  on  public  utilities 
of  the  Committee  of  Engineers  has  now  ad- 
dressed a  letter  to  the  committee  on  public 
utilities  of  the  convention,  urging  the  im- 
portance of  the  features  embodied  in  this 
amendment,  which  is  but  one  of  several 
oflfered  as  a  solution  of  the  public-service 
control  problem.  Because  of  the  importance 
of  the  subject  and  the  fact  that  the  amend- 
ment is  being  urged  by  those  whose  engi- 
neering training  and  familiarity  with  both 
public-service  companies  and  public-service 
control  enables  them  to  speak  with  author- 
ity, the  amendment  and  the  sub-committee's 
letter  are  here  reproduced  in  full. 

The  Amendment 

The  amendment  is  as  follows: 
"A  public  service  commission  of  five 
members  shall  be  appointed  by  the  Governor 
by  and  with  the  advice  and  consent  of  the 
Senate.  Each  commissioner  shall  hold  office 
for  ten  years.  The  terms  of  the  commis- 
sioners shall  be  so  arranged  that  the  term 
of  one  member  shall  expire  upon  the  first 
day  of  February  in  alternate  years.  Each 
commissioner  should  have  had  experience 
in  connection  with  public  utilities  which 
would  fit  him  for  the  duties  of  the  office. 
"The  commission  shall  regulate  and 
supervise  all  common  carriers,  all  water 
supply,  irrigation,  drainage,  gas,  power, 
lighting,  heating,  intelligence-transmitting 
and  other  public  utility  corporations  oper- 
ating within  the  limits  of  New  York  State, 
including  similar  activities  on  the  part  of 
any  other  State  department  or  political  sub- 
division of  the  State. 

"Removal  by  the  Governor  of  any  com- 
missioner should  be  made  only  after  the 
filing  of  charges  and  after  affording  the 
accused  an  opportunity  to  be  heard  in  the 
matter,  provided,  however,  that  at  any  time 
within  the  first  six  months  after  making 
an  appointment  the  Governor  may  exercise 
the  power  of  summary  removal.  A  suc- 
eesfor  to  a  commissioner  who  has  been  re- 
moved should  be  appointed  to  fill  the  unex- 
pired term. 

•Vacancies  caused  by  removal  or  other- 
wise should  be  filled  under  conditions  simi- 
lar to  those  governing  original  appoint- 
ment." 

Sub-Committee's  Letter 

The  letter  of  the  sub-committee,  signed 
by  Charles  Whiting  Baker,  as  chairman, 
Gano  Dunn  and  W.  W.  Brush,  is  as  follows : 

The  thing  which  we  consider  of  greatest 
importance  in  any  plan  for  organization  of 
a  State  public  utility  commission  is  the 
preservation  of  the  principle  of  continuity 
already  established  in  the  present  public 
service  commissions.  By  this  we  refer  to 
the  system  whereby  the  term  of  office  of  the. 


members  of  the  commission  expire  at  dif- 
ferent times,  so  that  only  one  member  of 
the  commission  at  a  time  goes  out  of  office. 
Under  this  plan,  a  new  member  has  the  ad- 
vantage of  association  with  colleagues  who 
have  had  years  of  experience  in  the  work. 
Thus  the  plans,  policy  and  methods  of  the 
commission  are  continued  with  only  such 
gradual  change  as  experience  may  develop, 
and  without  the  delays  and  unnecessary, 
and  at  times  undesirable,  changes  which 
would  be  certain  to  occur  if  the  entire  mem- 
bership of  the  commission  were  changed  at 
one  time. 

Experience  has  proved  also  that  under 
this  form  of  organization  the  staff  of  the 
commission  is  a  permanent,  organized 
body.  It  can  readily  be  understood  that 
with  the  great  responsibilities  laid  upon  the 
public  service  commission,  the  members  of 
the  commission  must  devote  their  time  to 
questions  of  general  policy  and  the  detail 
work  must  be  done  by  the  commission's 
staff  of  engineers,  attorneys,  accountants, 
etc.  The  character  of  the  work  dene  by  the 
commission  will  depend  very  much  on  the 
sort  of  men  it  secures  for  its  staff,  and  it 
can  secure  very  much  better  men  if  those 
appointed  hold  their  positions  continuously 
as  long  as  they  display  ability  in  the  dis- 
charge of  their  duties. 

If,  however,  a  change  were  to  be  made 
in  the  public-service  law  so  that  an  entirely 
new  commission  would  be  appointed  with 
each  new  gubernatorial  administration, 
there  would  be  danger  not  only  that  the 
commissioners  would  be  appointees  without 
the  experience  and  knowledge  necessary  to 
formulate  and  carry  on  a  sound  construc- 
tive policy,  but  that  the  principal  employees 
of  the  commission  would  be  changed  for 
political  or  personal  reasons  with  the  com- 
ing in  of  each  new  commission. 

Qualifications  of  Commissioners 

The  second  important  thing  that  we 
would  urge  upon  your  honorable  body  is 
the  embodiment  of  some  provision  in  the 
Constitution  setting  forth  the  general 
qualifications  which  candidates  for  the  posi- 
tion of  public  service  commissioner  should 
possess. 

There  is  no  doubt  that  State  and  Federal 
control  of  those  monopolies  generally  known 
as  public  utilities  is  here  to  stay;  but  it  is 
a  serious  question  whether  these  great 
powers  of  control  will  be  so  wisely  and 
justly  exercised  that  on  the  one  hand  the 
public  will  be  satisfied  and  on  the  other 
hand  the  public  utility  corporations  may  be 
able  to  continue  in  business  and  meet  the 
requirements  placed  upon  them. 

The  vast  responsibilities  placed  upon 
these  public  service  commissions  are  hardly 
realized  as  they  should  be.  Upon  their 
proper  handling  of  the  very  difficult  ques- 
tions before  them  depends  the  welfare,  the 
prosperity,  the  safety  of  millions  of  people. 

It  is  unfortunately  the  case  that  many  of 
the  appointments  to  State  public  service 
commissions  have  been  of  men  who  had  not 
sufficient  experience  or  ability  to  properly 
fill  these  positions.  We  have,  therefore, 
proposed  for  incorporation  into  the  Con- 
stitution the  requirement  that  any  man  ap- 


pointed to  membership  in  the  public  service 
commission  "should  have  had  experience  in 
connection  with  public  utilities  which  would 
fit  him  for  the  duties  of  his  office." 

The  questions  which  come  before  a  pub- 
lic service  commission  require  for  their  in- 
telligent decision  intimate  acquaintance 
with  technical  matters,  financial  matters, 
commercial  matters,  legal  matters.  There 
can  be  no  question  that  men  who  are  al- 
ready familiar  with  matters  of  this  sort 
from  experience  in  the  management  of  pub- 
lic utilities  can  render  much  more  valuable 
service  in  the  control  of  these  utilities  than 
men  who  are  without  such  experience. 

Broad-Minded  Men  to  Be  Had 

There  are  to  be  found  among  those  con- 
nected with  public  utility  companies  men 
with  as  broad  conceptions  of  public  rights 
and  of  the  duties  to  be  fulfilled  to  the  public 
as  can  be  found  in  other  walks  of  life.  We 
believe  that  such  experienced  men,  knowing 
well  what  can  be  done  and  what  cannot  be 
done,  would  be  able  to  deal  more  firmly  with 
the  companies  than  would  members  of  a 
commission  who  lacked  such  technical  ex- 
perience. 

It  should  be  understood,  moreover,  that 
the  constitutional  requirement  we  have  sug- 
gested— previous  experience  in  connection 
with  public  utilities  as  a  requisite  to  a  com- 
missioner's appointment — is  not  to  be  con- 
strued as  a  rigid  limitation  upon  the  Gov- 
ernor's discretion  in  making  appointments. 
The  responsibility  would  properly  be  upon 
the  Governor  to  judge  as  to  how  much  ex- 
perience was  requisite  to  fit  a  candidate  for 
appointment.  The  value  of  such  require- 
ments embodied  in  a  statute,  or  a  consti- 
tution, is  that  they  define  the  requirement 
which  the  Governor  should  have  in  mind  in 
the  selection  of  candidates.  It  is  not  pre- 
tended that  this  requirement  or  any  other 
which  could  be  framed  could  prevent  the 
selection  of  unfit  candidates.  It  is  believed 
that  such  clauses  are  of  value,  nevertheless^ 
in  setting  up  a  standard  to  which  most  men 
in  the  long  run  will  seek  to  conform. 

One  Public  Service  Commission 

The  third  important  feature  of  our 
recommendation  is  that  there  should  be  one 
public  service  commission  for  the  whole 
State  instead  of  two  as  at  present,  it  being 
understood  that  under  such  a  proposed  re- 
organization the  work  of  constructing  and 
administering  the  New  York  City  rapid 
transit  system  would  be  transferred  to  the 
city,  which  now  owns  the  system,  and  would 
cease  to  be  a  State  function. 

New  York  is  the  only  State  which  has 
two  separate  public  service  commissions. 
The  reason  why  New  York  has  two  commis- 
sions has  to  do  with  conditions  which  ex- 
isted a  quarter  century  ago  and  which  do 
not  exist  at  the  present  day. 

Great  as  is  the  task  of  controlling  in  the 
public  interest  all  the  public  utility  opera- 
tions of  the  Empire  State,  it  is  certainly 
much  more  easily  within  the  powers  of  a 
single  commission  of  five  men  to  do  this 
than  it  is  within  the  powers  of  the  seven 
men  of  the  Interstate  Commerce  Commis- 
sion to  control  the  utilities  of  the  entire 
nation,  with  its  population  of  a  hundred 
million.  By  having  a  single  commission  for 
the  entire  State,  moreover,  certain  difficult 
que.stions  as  to  division  of  responsibility 
between  the  two  commissions  are  set  per- 
manently at  rest.  , 

While  we  heartily  believe  in  this  feature 
which  we  have  recommended,  we  consider 
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it  unimportant  in  comparison  with  the 
other  two  features  which  we  have  discussed 
above.  If  your  honorable  body  shall  see  fit 
in  its  discretion  to  provide  for  the  per- 
petuation of  the  principle  of  continuous 
organization  in  the  control  of  public  utili- 
ties, and  shall  provide  that  public  service 
commissioners  shall  have  had  previous  ex- 
perience which  would  fit  them  for  the  duties 
of  their  office,  the  main  purposes  of  our 
committee  will  have  been  accomplished. 
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Diagrams  Facilitate  Estimat- 
ing Highway  Bridges 

G.  F.  Burch  Plots  Curves  for  Steel  and  Concrete 

Required  in  Standard  Spans  of  Illinois 

Highway  Department 

HELPFUL  diagrams  for  use  in  the  se- 
lection of  the  most  economical  type  and 
in  making  estimates  for  highway  bridges 
have  been  plotted  by  G.  F.  Burch,  assist- 
ant bridge  engineer,  Illinois  Highway  De- 
partment, based  upon  the  standard  plans 
of  bridges  prepared  by  that  department  and 
the  quantities  of  material  in  many  standard 
designs.  These  diagrams,  which  were  pub- 
lished in  the  June  issue  of  ■'Illinois  High- 
ways," give  the  weight  of  steel  and  the 
amount  of  concrete  in  steel  truss  spans 
from  50  to  160  ft.  long,  with  a  4-in.  con- 
crete floor,  in  reinforced-concrete  girder 
spans  from  30  to  60  ft.  long,  and  in  rein- 
forced-concrete  slabs  from  5  to  30  ft.  long. 
In  addition  curves  are  given  for  the  amount 
of  concrete  in  the  abutments,  both  plain  and 
reinforced. 

The  following  abstract  includes  the  es- 
sential data  for  all  except  the  reinforced- 
concrete  abutments,  which  are  omitted  be- 
cause of  limited  space  and  the  fact  that 
the  weight  of  the  steel  reinforcement  is  not 
given  and  no  detail  plans  are  included.  The 
curves  given  are  for  quantities  only.  The 
cost  of  labor  and  material  must  be  deter- 
mined for  each  and  every  job  and  applied 
to  the  given  quantities,  which  are  intended 
primarily  for  use  in  the  field. 

Material  in  Superstructures 

The  steel  trusses  are  of  the  ordinary 
Pratt  truss  type  with  parallel  chords  and 
riveted  connections.  The  design  provides 
for  a  4-in.  concrete  floor,  with  a  wearing 
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FIG.   4 — PLAIN   CONCRETE  ABUTMENTS   FOR 
THREE   TYPES   OP   BRIDGES 

surface  assumed  to  weigh  not  less  than  50 
lb.  per  square  foot.  On  account  of  the 
weight  and  rigidity  of  the  concrete  floor 
no  allowance  is  made  for  impact.  Floor 
systems  are  designed  to  carry  a  15-ton  trac- 
tion engine  in  addition  to  the  dead  load. 
Trusses  are  designed  to  carry  a  uniform 
load  of  100  lb.  per  square  foot  of  road  sur- 
face for  spans  from  50  to  150  ft.,  and  a 
uniform  load  of  85  lb.  for  spans  exceeding 
150  ft.  long.  The  usual  A.  R.  E.  A.  unit 
stresses  are  used  in  the  design.  Pony 
trusses  are  used  for  spans  of  from  50  to 
85  ft.,  and  through  trusses  for  spans  of 
from  90  to  160  ft. 

Fig.  1  gives  the  curves  for  the  weight 
of  structural  steel,  and  the  yardage  of  con- 
crete in  floors,  for  16  and  18-ft.  roadways. 
The  break  in  the  steel  curves  is  at  the  point 
where  the  change  is  made  from  low  to  high 
trusses. 

Reinforced-concrete  through  girders  are 
used  for  spans  of  from  30  to  60  ft.  This 
type  of  structure  is  designed  to  carry  either 
a  uniform  load  of  125  lb.  per  square  foot, 
or  an  engine  load  of  24  tons.  The  design 
provides  for  a  wearing  surface  weighing  CO 


lb.  per  square  foot.  As  free  expansion  and 
contraction  are  allowed  by  the  cast-iron 
rockers  placed  under  each  girder  at  one  end 
of  the  spans,  the  allowable  unit  itresscs 
used  are  quite  high.  Designs  are  figured 
for  a  steel  stress  of  16,000  lb,  per  square 
inch  and  a  compression  stress  In  the  con- 
crete of  approximately  1000  lb.  per  square 
inch.  A  maximum  unit  shear  of  120  lb.  per 
square  inch  is  allowed.  Stirrups  are  pro- 
vided for  all  shear  in  excess  of  40  lb.  per 
square  inch.  Fig.  2  shows  curves  giving 
the  quantities  of  concrete  and  reinforcing 
steel  for  16,  18  and  20- ft.  roadways. 

For  spans  less  than  30  ft.  the  slab  type 
of  construction  has  been  found  to  be  some- 
what cheaper  than  the  girder  type,  due  to 
the  fact  that  the  arrangement  of  the  steel 
is  much  simpler  and  less  steel  is  used  per 
cubic  yard  of  concrete.  It  has  not  been 
found  practicable  to  make  provision  for 
free  expansion  of  slabs.  Accordingly,  a 
stress  of  12,000  lb.  per  square  inch  of  rein- 
forcing steel  is  allowed  for  dead-load  and 
live-load  stresses.  The  concrete  stress  is 
800  lb.  per  square  inch.  Slabs  are  designed 
for  the  same  live  load  as  girders.  Fig.  3 
gives  the  quantities  of  concrete  and  steel 
in  slabs  having  clear  roadways  of  16,  18, 
20,  and  24  ft.,  for  spans  of  from  5  to  30  ft 

Plain  Concrete  Abutments 

In  preparing  curves  to  show  the  quanti- 
ties in  abutments  it  was  found  that  there 
were  many  variables  which  might  be  con- 
sidered, but  which  if  used  would  produce 
such  complex  formulas  as  to  make  the 
curves  of  little  use  in  the  field.  It  was 
found  that  curves  giving  reliable  results 
might  be  obtained  by  plotting  the  cubic 
yards  of  concrete  in  two  abutments  against 
a  formula  which  represented  a  measure  of 
the  quantities  desired.  The  variables  in 
this  formula  are  H,  height  of  abutment 
from  bottom  of  foundation  to  top  of  road- 
way; R,  clear  width  of  roadway  on  super- 
structure, and  W,  length  of  average  wing 
wall.  For  plain  concrete  abutments  the 
best  results  were  obtained  by  using  the 
term  if  («-f  2R'). 

Plain  concrete  abutments  for  steel 
bridges  are  designed  with  a  footing  width 
of  one-third  of  the  height  over  all,  and  the 
thickness  of  the  footing  is  usually  from  18 
to  24  in.     The  width  of  the  base  of  the 
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abutment  and  wing  walls  at  the  top  of  the 
footing  is  made  approximately  one-quarter 
of  the  height  of  the  walls.  The  back  of  the 
abutment  wall  is  vertical  and  the  face  of 
the  wall  is  battered  to  a  top  width  of  from 
30  to  38  in.  The  wing  walls  are  battered 
on  both  sides  and  have  a  top  width  of  12 
in.  Fig.  4  shows  the  curves  from  which 
the  yardage  of  plain  concrete  abutments  for 
steel  bridges  may  be  obtained.  When  field 
measurements  are  made  to  determine  the 
necessarj-  height  of  abutments,  and  the 
width  of  roadway  is  decided  upon,  it  is  easy 
to  estimate  the  length  of  wing  walls  which 
will  be  required.  These  figures  are  then 
used  in  the  formula  and  the  yardage  of  con- 
crete is  read  directly  from  the  curve. 

The  design  of  plain  concrete  abutments 
for  girder  bridges  is  similar  to  the  design 
for  steel  bridges,  except  that  the  wing  walls 
are  battered  on  the  face  side  only,  and  the 
top  width  of  the  abutment  wall  is  18  in. 
Fig.  4  shows  the  curve  from  which  quanti- 
ties for  this  t\-pe  of  abutment  are  obtained. 
Plain  concrete  abutments  for  slab  bridges 
differ  slightly  from  the  preceding  design. 
The  width  of  footing  on  the  abutment  wall 
is  limited  only  by  the  safe  bearing  capacity 
of  the  soil,  with  a  minimum  of  3  ft.  This 
width  may  sometimes  be  less  than  one-third 
of  the  height  This  is  deemed  to  be  safe 
on  account  of  the  restraining  effects  of  the 
superstructure.  The  top  width  of  the  abut- 
ment wall  is  12  in.  and  the  curve  for  esti- 
mating the  yardage  is  shown  in  Fig.  4. 

When  these  curves  are  used  for  plans 
based  on  the  Illinois  Highway  Department's 
standards,  the  maximum  error  for  super- 
structures is  only  about  SU  per  cent  and 
for  substructures  about  5  per  cent. 


Yellowstone  Park  Automobile  Regu- 
lations Now  in  Effect 

REGULATIONS  governing  the  admis- 
sion of  automobiles  into  the  Yellowstone 
National  Park  for  the  season  of  1915  be- 
came effective  Aug.  1.  The  park  is  open 
only  to  such  automobiles  as  are  operated  for 
pleasure,  and  not  to  those  carrying  passen- 
gers who  are  paying  for  the  use  of  the  ma- 
chine. Motorcycles  are  not  permitted  to  en- 
ter the  park.  Tickets  for  passages  must  be 
secured  and  paid  for  at  the  checking  sta- 
tion where  the  automobile  enters  the  park. 
These  will  show  name  of  owner,  license 
number  of  automobile,  name  of  State  issu- 
ing license,  make  of  machine  and  manufac- 
turer's number,  name  of  driver,  seating  ca- 
pacity and  number  of  passengers. 

Muffler  cut-outs  must  be  closed  while  ap- 
proaching or  passing  riding  horses  or 
horse-drawn  vehicles,  camps,  hotels,  or 
soldier  stations.  The  machines,  while  in 
motion,  must  not  be  less  than  100  yd.  apart, 
except  for  the  purpose  of  passing,  which 
is  only  permissible  on  comparatively  level 
or  slight  grades.  All  machines,  except 
while  shifting  gears,  mu.st  retain  their 
gears  constantly  enmeshed.  The  machines 
on  entering  the  park  must  be  in  good  work- 
ing order.  There  must  be  sufficient  gaso- 
line in  the  tanks  to  reach  the  next  place 
where  it  can  be  obtained,  and  two  extra 
tires  must  be  carried. 

Speeds  are  limited  to  12  miles  per  hour, 
ascending,  and  10  miles  per  hour,  descend- 
ing, steep  grades,  and  to  8  miles  per  hour 
when  approaching  sharp  curves.  On  good 
roads,  with  straight  stretches,  and  when 
no  team  is  nearer  than  200  yd.,  the  speed 
may  be  increased  to  20  miles  per  hour. 


Horns  must  be  sounded  at  all  curves  where 
the  road  cannot  be  seen  for  at  least  200 
yd.  ahead  and  when  approaching  teams 
or  riding  animals.  Teams  have  the  right- 
of-way,  and  automobiles  must  be  backed,  or 
otherwise  handled  to  enable  them  to  pass 
with  safety.  In  no  case  may  automobiles 
pass  animals  on  the  road  with  a  greater 
speed   than    8   miles   per   hour.      Fines    or 


other  penalties  will  be  imposed  for  the  ar- 
rival of  automobiles  at  any  point  before 
they  are  due  to  arrive,  according  to  an 
established  schedule  which  is  published 
with  the  regulations. 

These  regulations  and  schedules  do  not 
apply  to  automobiles  passing  over  the  coun- 
try road  in  the  northwest  corner  of  the 
park,  en  route  for  the  town  of  Yellowstone. 
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Books  Reviewed 


Catalog  of  Technical   Periodicals 

Compiled  for  libraries  in  the  city  of  New  York 
and  vicinity  by  the  assistant  librarian,  Alice  Jane 
Gates,  with  the  co-operation  of  a  committee  of  the 
New  York  Library  Club.  Cloth;  8  x  10%  in.;  110 
pages.  New  York,  Library  Board  of  the  United  En- 
gineering Society.     |3. 

Following  the  original  suggestion  of  Dr. 
John  Shaw  Billings,  made  in  February, 
1911,  to  W.  P.  Cutter,  librarian  of  the  En- 
gineering Societies,  this  catalog  was  begun 
and  has  just  been  completed.  It  is  a  valu- 
able aid  to  those  engineers  who  are  search- 
ing technical  periodicals,  as  it  gives  the 
location  of  the  sets  of  periodicals  and  trans- 
actions to  which  they  may  wish  to  refer. 
The  book  is  the  result  of  the  authorization 
and  approval  of  the  governing  body  of  the 
Library  Board  of  the  United  Engineering 
Society,  and  contains  about  2600  main  en- 
tries and  cross  references,  with  an  entry 
for  all  general  indexes,  and  a  statement  of 
the  library  or  libraries  in  which  each  peri- 
odical may  be  found. 

The  following  libraries  are  included: 

The  New  York  Public  Library,  the  Li- 
brary of  Columbia  University,  the  Library 
of  the  American  Society  of  Civil  Engineers, 
the  Library  of  the  Chemists'  Club,  the  Li- 
brary of  the  Stevens  Institute  of  Tech- 
nology, the  Public  Library  of  Plainfield, 
N.  J.,  and  the  Library  of  the  Engineering 
Societies. 

This  work  is  part  of  an  extensive  plan 
to  include,  ultimately,  other  sections  of  the 
United  States  and  Canada.  The  question  of 
a  subject  classification  of  all  engineering 
knowledge  is  also  being  considered,  and  it 
is  hoped  that  a  more  satisfactory  system 
than  the  present  inadequate  Dewey  decimal 


system  will  result  with  the  publication  of  a 
subject  index.  This  first  book  is  well 
printed,  and  is  arranged  to  facilitate  the 
location  of  references.  In  giving  the  his- 
tory of  changes  of  names  of  old  periodicals 
it  is  of  general  interest  in  addition  to  its 
value  as  a  reference  work. 


Conservation  of  Water  by  Storage 

Author,  George  Fillmore  Swain,  LL.D.,  Gordon 
MacKay  professor  of  civil  engineering  in  Harvard 
University.  Cloth,  7  x  10  in. ;  384  pages,  91  illus- 
trations. New  Haven,  Conn.,  Yale  University  Press. 
$3  net. 

Reviewed  by  Morris  Knowles 

Consulting    Engineer,    Pittsburgh 

Occasionally  there  appears  a  work  which 
marks  an  epoch  in  the  field  of  endeavor  to 
which  it  belongs,  and  which  therefore  stands 
pre-eminent  in  that  field.  Such  a  work  is 
the  book  entitled  "Conservation  of  Water 
by  Storage,"  for  which  we  are  indebted  to 
Dr.  George  F.  Swain,  Gordon  MacKay  pro- 
fessor of  civil  engineering  in  Harvard  Uni- 
versity, past  president  of  the  American  So- 
ciety of  Civil  Engineers,  Chairman  of  the 
Fourth  Conservation  Congress,  etc.  The 
volume  comprises  a  series  of  lectures  given 
by  Professor  Swain  at  Yale  University  in 
1914,  the  composition  of  the  book  being 
such  that  these  essays  constitute  a  coherent 
and  perfectly  balanced  treatise. 

The  work  discusses  the  fundamental  as- 
pects of  conservation  from  the  point  of  view 
of  public  welfare  and  enlightened  citizen- 
ship and  omits  any  discussion  of  the  sub- 
ordinate matters  of  design  and  construc- 
tion. It  is  readable,  being  popular  rather 
than  technical  in  character,  which  should 
add  greatly  to  its  usefulness. 

Neither  the  facts  used,  nor  the  conclu- 
sions reached  are,  for  the  most  part,  new. 
The  author  quotes  extensively  from  the 
leading  reports  on  conservation,  and  from 
the  opinions  of  prominent  conservationists. 
But  in  a  field  where  much  of  the  discus- 
sion has  been  characterized  by  confusion  of 
issues,  ignorance  of  fundamentals  and  fal- 
lacious reasoning,  the  work  is  pre-eminent 
in  its  convincing  logic  and  in  its  clear- 
sighted refusal  to  be  misled  by  the  dilemmas 
arising  from  considerations  which,  though 
of  importance,  are  shown  to  be  foreign  to 
the  real  subject. 

The  opening  chapter  deals  with  conser- 
vation in  general  and  the  facts  concerning 
waste  of  our  natural  resources  are  brought 
out  succinctly  and  with  startling  emphasis. 
The  true  conservationist  is  defined  as  he 
who  believes  in  the  avoidance  of  prevent- 
able waste,  in  contrast  to  the  "so-called"  or 
"self-styled"  conservationist  who  confuses 
all  sorts  of  social,  economic  and  govern- 
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mental  policies  with  conservation;  and  this 
idea  is  insisted  upon  and  often  reiterated 
throughout  the  book. 

The  relations  and  differences  between 
water  and  other  natural  resources  are  dis- 
cussed in  chapter  2.  Natural  resources  are 
divided  into  three  classes  from  the  point 
of  view  of  conservation:  (1)  "Those  re- 
sources which  are  not  renewable,"  e.  g. 
mineral  deposits;  (2)  "Those  resources 
which  are  self-renewing,  though  at  a  com- 
paratively slow  rate,  requiring  considerable 
time  for  a  complete  renewal,"  e.  g.,  forests ; 
(3)  "Water  power  falls  in  a  different  class 
from  either  of  the  above.  .  .  .  While 
resources  of  the  first  two  kinds,  if  not  util- 
ized, are  in  general  stored  and  preserved 
for  the  use  of  future  generations,  water 
power,  if  not  utilized,  is  constantly  wasting 
with  no  good  results  to  anybody." 

The  author  then  points  out  that  the  use 
of  water  not  only  prevents  its  own  waste, 
but  such  use  replaces  an  equivalent  amount 
of  fuel  which  is  thus  conserved.  He  states 
that,  "Any  use  is  better  than  no  use  at  all, 
because  every  use  conserves  a  non-renew- 
able resource  and  is  also  or  may  also  be 
made  an  aid  to  navigation.  In  one  case, 
therefore,  our  guiding  principle  is  restric- 
tion. In  the  other  case  it  is  the  encour- 
agement of  the  greatest  possible  develop- 
ment. If  any  one  disagrees  with  this  prop- 
osition he  must  disagree  with  it,  not  as  a 
conservationist,  but  from  some  other  point 
of  view." 

The  author  then  goes  at  length  (chapters 
3,  4  and  5)  into  the  legal  and  legislative 
aspects  of  the  "water-power  question,"  with 
particular  reference  to  the  controversy  over 
Federal  control  of  water  power.  This  part 
of  the  work  is  without  doubt  the  most  thor- 
ough digest  and  discussion  of  this  matter 
ever  presented  in  a  single  work. 

The  important  distinction  is  clearly 
drawn  between  the  rights  of  the  govern- 
ment, as  owner  of  public  lands,  or  of  ripa- 
rian lands,  and  rights  purchased  at  dam 
sites  on  navigable  streams — and  its  consti- 
tutional power  to  regulate  commerce.  The 
limited  application  of  this  latter  power  to 
private  development  of  water  on  navigable 
streams  is  convincingly  argued.  The  Gen- 
eral Dam  Act  and  the  water-power  policy 
of  recent  administrations  are  criticised  in 
detail,  and  it  is  shown  that  they  have  dis- 
couraged, rather  than  encouraged,  water 
utilization,  and  thus  have  hindered  true 
conservation. 

Finally,  the  author  submits  a  constructive 
program  for  a  water-power  policy  designed 
to  promote  water  conservation,  both  on 
government-owned  and  privately-owned 
riparian  lands. 

Chapter  6  deals  with  "The  Technical 
Aspects  of  Conservation,"  and  in  a  pleas- 
ing style  presents  the  various  uses  of  water 
storage,  the  fundamental  technical  prob- 
lems confronting  the  hydraulic  engineer, 
the  effect  of  .storage  on  the  uniformity  of 
stream  flow  and  the  use  of  water  as  a 
source  of  power  for  water  supply,  for  irri- 
gation and  for  navigation. 

The  discussion  on  "Forests  and  Stream 
Flow,"  in  chapter  7,  is  perhaps  the  most  re- 
markable in  the  book.  Dr.  Swain  attrib- 
utes the  confusion  which  has  obscured  this 
subject  largely  to  the  attempted  use  of 
inductive  reasoning  on  a  problem  which  can 
be  solved  only  by  deduction.  The  manifest 
error  of  extremists  on  both  sides  is  em- 
phasized and  the  conclusion  is  reached,  in 
a  manner  which  should  convince  the  most 
skeptical,  that  the  truth  lies  somewhere  in 
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the  middle  ground;  that  forests  do  regulate 
stream  flow  to  some  extent,  and  that  upon 
steep  mountain  sides  especially  they  ex- 
ercise a  restraining  effect  upon  run-off  and 
are  of  inestimable  benefit  in  preventing 
erosion  of  the  soil. 

The  work  closes  with  a  chapter  on 
Floods  which  is  both  descriptive  and  tech- 
nical. An  analysis  of  the  methods  of  flood 
prevention  is  presented  and  its  relation  to 
water  conservation  discussed.  In  general 
stress  is  laid  upon  the  importance  of  a 
thorough  and  comprehensive  engineering 
investigation  of  each  particular  case. 

The  reader  is  introduced  to  the  volume 
by  a  quotation  from  Bacon: 

"Read  not  to  contradict  and  confute,  nor 
to  believe  and  take  for  granted,  nor  to  find 
talk  and  discourse,  but  to  weigh  and  con- 
sider." 

It  is  earnestly  to  be  hoped  that  many  will 
heed.  A  study  of  this  vdume  should  prove 
invaluable  to  legislator  and  engineer  alike. 
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Building  Code  Recommended  by  the 
National  Board  of  Fire  Underwriters 

Fourth  Edition  Completely  Revised,  1915.  Flexi- 
ble cloth;  5  X  TVj  in.;  326  pages,  illustrated.  New 
York,  National  Board  of  Fire  Underwriters. 

This  noteworthy  attempt  to  produce  a 
standard  building  code  of  such  excellence 
that  it  will  recommend  itself  to  all  city 
authorities  and  tend  to  bring  about  much- 
needed  uniformity  in  such  codes,  is  issued 
by  the  committee  on  construction  of  build- 
ings, and  written  by  Ira  W.  Woolson,  con- 
sulting engineer  of  the  National  Board  of 
Fire  Underwriters.  It  incorporates  the 
most  advanced  requirements  in  fire-protec- 
tive building  construction,  and  in  the  field 
of  materials  and  allowable  working  stresses 
has  taken  a  firm  stand  for  conservative  and 
safe  standard  practice.  The  many  principal 
points  in  which  this  new  edition  is  an 
improvement  over  the  old  were  mentioned 
in  the  announcement  in  the  Engineering 
Record  of  June  5. 

The  requirement  for  a  certificate  of  occu- 
pancy stating  the  purpose  of  use,  maximum 
allowable  live  load  and  maximum  number 
of  persons  allowed  per  floor,  and  prohibit- 
ing use  for  any  other  purpose  marks  a  dis- 
tinct advance  in  code  regulations.  Change 
of  occupancy  is  permitted  only  under  a  new 
certificate.  In  classifying  buildings  both 
according  to  construction  and  by  occupancy, 
the  code  is  well  written  and  definite.  The 
requirements  for  fireproof  construction  con- 
tain severe  limitations  on  the  use  of  com- 
bustible materials. 

The  limiting  allowable  thicknesses  for 
brick  walls  are  clearly  shown  by  diagrams 
and  tables.  Hollow-block  construction  is 
permitted  for  all  walls  except  party  and 
fire  walls  in  buildings  not  over  40  ft.  high, 
the  minimum  thickness  being  the  same  as 
for  brick  walls.  Instead  of  limiting  the 
thickness  of  the  terra-cotta  hollow  blocks, 
the  allowable  stress  is  based  upon  the  gross 
sectional  area  of  the  bedding  faces.  Fac- 
tors of  safety  of  10  are  prescribed,  and 
minimum  average  test  values  given  for  use  ^      ,      ^. 

with  cells  vertical  and  cells  horizontal.  Com^   kept  m  a  dry  location 
paring  these  with  the  newly  adopted   re-'       The  reou.rements  f 
quirements  in  the  New  York  code,  it  is  seen 
that  the  latter  allow  a  lower  value  for  cdls 
vertical  (100  vs.  120)  and  a  higher  value 
for  cells   horizontal    (50   vs.   30).     It  is 


of  100  per  cent,  while  the  proposed  code  of 
the  National  Board  makes  no  increaae  in 
allowable  stress ;  an  explanatory  note  states 
that  tests  have  not  shown  suflDcient  gain 
due  to  filling  with  concrete  to  warrant 
recognition. 

The  sections  specifying  allowable  floor 
areas  between  fire  walls  very  properly  in- 
crease the  allowances  by  large  percentages 
when  sprinklers  are  used.  The  method  of 
limiting  the  area  according  to  the  number 
of  frontages  on  streets  is  an  excellent  prin- 
ciple. The  limits  to  height  are  conservative 
and  probably  would  prove  to  be  a  source  of 
difficulty  if  introduced  into  any  proposed 
city  code.  Provisions  for  safety  egress, 
specifying  size  of  doors,  number  and  width 
of  exits,  and  ruling  against  elevators,  esca- 
lators and  revolving  doors  as  fire  exits  are 
included.  In  the  treatment  of  outside  stair- 
ways, fire  or  smoke-proof  towers,  and  de- 
tails of  their  construction,  the  code  is  most 
complete  and  represents  the  best  require- 
ments in  this  direction. 

The  sections  treating  materials  and  al- 
lowable working  stresses  follow  the  usual 
standard  practice.  The  A.  R.  E.  A.  straight- 
line  formula  for  steel  columns  is  specified, 
except  that  the  maximum  allowable  unit 
stress  is  made  13,000  instead  of  14,000. 
This  requirement  is  wholly  justified  by  re- 
sults of  recent  tests,  which  show  that  for 
l/r  below  about  50,  the  crippling  load,  is 
practically  constant.  In  this  respect  the 
code  is  superior  to  the  revised  New  York 
code,  which  prescribes  the  same  formula 
without  any  maximum  upper  limit  what- 
ever. Both  codes  use  the  same  formula  for 
cast-iron  columns. 

The  allowable  stresses  in  timber  are  based 
upon  the  latest  reports  of  the  U.  S.  Forest 
Service  and  definitely  abandon  the  terms 
longleaf  and  shortleaf  yellow  pine  in  favor 
of  precise  grading  rules.  This  is  a  most 
advisable  move.  The  inclusion  in  the  Ap- 
pendix of  the  grading  rules  proposed  by  the 
U.  S.  Government  materially  adds  to  the 
value  of  the  volume,  and  should  result  in 
the  more  general  adoption  of  this  scientific 
method  of  grading  yellow-pine  timber.  The 
timber  unit  stresses  mark  so  important  a 
change  in  practice  that  they  are  here  given 
in  full.    They  apply  only  to  seasoned  timber 


The  requirements  for  reinforced-concrete 
construction  and  working  stresses  follow 
the  Joint  Committee  recommendations. 
Especially  conservative  are  the  specified 
bending  moments  in  two-way  flat  slab  con- 


worthy  of  comment  that  the  New  York  code  struct.on  on  girderless  floors,  when  com- 
dlows  150  lb.  per  square  inch  on  hollow  con-  pared  with  the  allowable  values  in  the  new 
?rete  blocks  filled  with  concrete,  an  increase     Chicago  code.    The  provisions  include  limit- 
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iag  the  time  for  removal  of  forms,  and  to 
prevent  freezing  are  to  be  commended.  The 
recommended  strength  tests  for  floors  and 
factor  of  safety  based  upon  third-point 
loading  mark  a  notable  advance  in  test 
methods. 

The  complete  treatment  of  the  subjects 
of  interior  vertical  openings,  provisions  for 


light  and  ventilation,  and  for  automatic 
sprinklers,  together  with  the  beam  tables  in 
the  appendix  and  the  suggestive  explanatory 
notes  and  references  scattered  throughout 
the  text  make  the  book  most  satisfactory  as 
a  helpful  guide  to  the  best  modern  thought 
on  the  subject  of  proper  building  laws  for 
cities. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Sloping   Versus  Curved  Crowns  for 
Highways 

Sib:  The  interest  of  the  writer  has  been 
attracted  to  the  experiments  of  S.  C. 
Marcus  of  Watsonville,  Cal.,  one  of  the 
supervisors  of  Santa  Cruz  County,  in  con- 
structing country  roads  with  a  sloping 
crown  rather  than  with  a  parabolic-curve 
or  circular-curve  method.  Mr.  Marcus  has 
used  successfully  a  straight  slope  from  the 
center  each  way  to  the  sides.  He  has  con- 
structed some  8  or  10  miles  of  this  kind  of 
road,  a  considerable  part  of  which  is  a 
type  of  oil  macadam  similar  to  that  u.sed  in 
this  section  of  California.  This  road  pre- 
sents a  firm,  smooth  asphaltic  appearance. 
The  slope  used,  noted  above,  has  been  ample 
for  drainage  purposes,  and  the  road  does 
not  present  an  unsightly  appearance. 

It  appeals  to  the  writer  that  such  a  type 
of  crown  has  many  advantages,  and  that 
the  familiar  circular  type  has  many  dis- 
advantages. Particularly  is  this  true  of 
country  roads  which  have  to  bear  high- 
speed automobile  traffic.  The  arguments 
which  appeal  to  the  writer  in  favor  of  this 
sloping  type  of  crown  over  the  circular  type 
commonly  used  are: 

1.  It  is  possible,  by  using  this  type  of 
road,  to  do  nearly  all  of  the  grading  and 
spreading  with  a  road  grader  or  a  drag. 
This  advantage  is  fairly  obvious  and  in 
practice  works  out  favorably  to  the  sloping 
type. 

2.  A  much  more  uniform  distribution  of 
traflfc  is  obtained. 

3.  The  pleasure  of  riding  on  the  road  is 
greatly  enhanced.  With  an  automobile 
passing  any  other  vehicle  and  traveling  at 
the  rate  of  20  miles  an  hour,  as  the  auto- 
mobile approaches  the  edge  of  the  curved 
road  there  is  a  distinct  falling  tendency, 
also  a  tendency  to  skid,  which  is  felt  un- 
pleasantly by  the  occupants  of  the  machine. 

4.  Any  extra  widening  in  the  roadway 
is  much  more  easily  accomplished. 

6.  By  reason  of  the  better  distribution  of 
traffic  and  the  elimination  of  the  skidding 
action,  maintenance  charges  on  the  road 
should  be  considerably  reduced. 

6.  The  flat  place  in  the  center  of  the  road 
which  is  commonly  used  by  a  large  per- 
centage of  the  trafik  is  entirely  eliminated. 
There  is  too  little  slope  over  the  center  of 
the  road  in  the  present  type  of  crown  used, 
which  makes  a  rather  serious  lack  of 
drainage. 

There  is  no  perceptible  difference  from 
an  sesthetic  standpoint  in  the  appearance 
of  the  two  classes  of  road.  Should  it  be 
desired  to  construct  gutters  which  would 
keep  drainage  off  the  roadway,  this  may 
be  easily  done  by  dishing  them  slightly  or 
sloping  them  more  rapidly.  The  rate  of 
slope  could,  of  course,  be  changed  to  meet 


conditions,   but  that   used   by   Mr.   Marcus 
has  worked  out  very  satisfactorily. 

The  matter  of  a  more  equitable  distribu- 
tion of  traffic  should  appeal  very  strongly 
to  engineers. 

The  writer  should  like  to  hear  a  discus- 
sion of  this  matter.  V 

W.  S.  FarLey. 

San  Francisco. 

[The  Engineering  Record  joins  with 
Mr.  Farley  in  hoping  the  subject  will  be 
discussed  in  these  columns. — Editor.] 


An  Artistic  American  Water  Tower 

Sir:  I  note  in  the  Engineering  Record 
of  July  10,  page  48,  under  the  heading 
"Appearance  Considered  in  German  Tow- 
ers"  some  sketches,   together  with   a   de- 


riverside's  picturesque  water  tower 


scription  of  two  concrete  water  towers  de- 
signed by  a  German  engineer.  Lest  your 
readers  feel  that  we  have  to  go  to  Ger- 
many for  artistic  designs  of  water  tanks,  I 
am  inclosing  a  photograph  of  the  River- 
side (111.)  water  tower.  This  structure 
seems  to  be  more  pleasing  in  appearance 
than  the  towers  illustrated  in  your  issue  of 
July   10. 

The  brick  tower  was  originally  built  in 
1870  and  supported  a  wood  tank  which  was 
replaced  once  or  twice  and  finally,  in  1913, 
burned,  although  containing  water  At  that 
time  the  city  officials  decided  to  put  in  a 
more  permanent  installation  and  retained 
Dabney  Maury  and  Douglas  Graham  of 
Chicago  as  consulting  engineers,  with  W. 
D.  Mann  as  architect.  Under  their  super- 
vision the  present  tank  was  built  by  the 
Chicago  Bridge  &  Iron  Works. 

The  height  of  the  brick  tower  was  in- 
creased 20  ft.  and  a  150,000-gal.  elliptical- 
bottom  steel  tank  was  installed.  The  steel 
plate  roof  and  ornamentation  at  the  top, 
as  well  as  the  new  brick  work,  were  all 
designed  to  carry  out  the  appearance  of  fhe 
lower  part  of  the  brick  tower  as  originally 
built,  and  the  resulting  structure  is  gener- 
ally considered  artistic  in  appearance,  be- 
sides being  substantial  and  absolutely 
watertight.  C.  S.  Pillsbury, 

Chicago  Bridge  &  Iron  Works. 

Chicago. 

Thin    Concrete    Base,    Reinforced, 
for  Pavements 

Sir:  With  considerable  interest  I  have 
read  your  presentation  of  the  paper  read 
by  Prof.  James  S.  Tucker,  director  of  the 
School  of  Engineering  of  the  University  of 
Oklahoma,  before  the  Iowa  State  Engineer- 
ing Society.  (See  the  Engineering  Record 
of  June  5,  page  719.  )  While  the  matter 
will  doubtless  be  discussed  more  ably  by 
others,  I  wish  to  offer  a  few  comments 
which  seem  pertinent,  and  to  offer  such 
arguments  as  occur  to  me,  to  prevent,  if 
possible,  the  acceptance  by  younger  engi- 
neers, or  others,  whose  lack  of  construction 
experience  and  desire  for  an  academic 
economy  of  construction  may  mislead  them 
into  errors  which  they  will  later  regret,  of 
any  such  ideas  as  are  advanced  by  Pro- 
fessor Tucker. 

The  slabs  used  in  the  experiments  were 
of  but  27-in.  span,  which  implies  only  the 
narrowest  of  trenches.  A  much  worse  con- 
dition would  be  given  by  a  leaky  water 
main  in  a  street  which  might  saturate  the 
soil  for  many  feet  in  area.  The  loads  also 
are  much  less  than  would  be  encountered 
in  ordinary  street  construction. 

Consider,  for  instance,  an  asphalt  truck 
of  5  tons  or  more  capacity.  Such  a  truck 
will  weigh  empty  about  11,000  lb.,  with  the 
weight  about  uniformly  distributed  on  four 
rubber  tires,  each  10  in.  wide,  giving  a 
load  of  approximately  2750  lb.  on  each  tread 
for  truck  alone.  The  load  hauled  will  often- 
equal  15,000  lb.,  of  which  10,000  lb.  may 
be  on  the  rear  axle,  giving  an  additional 
tread  load  of  5000  lb.,  or  a  total  of  7750  lb. 
While  it  is  true  that  this  load  is  distrib- 
uted over  an  area  of  probably  40  sq.  in., 
due  to  the  flattening  of  the  rubber  tires, 
there  is  nevertheless  the  shear  upon  the 
concrete  to  be  cared  for,  and  this  is  no 
doubt  the  direction  in  which  the  concrete 
will  fail. 

The  practical  method  of  applying  this 
load  is  not  by  careful  laboratory  placing 
with  even  bearing,  but  at  a  speed  of  from 
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12  to  20  miles  per  hour  with  all  the  shock 
accentuated  by  the  speed  of  the  truck  and 
the  inequalities  of  the  pavements  or  debris 
left  thereon.  And  in  this  connection  I  will 
state  that  my  observation  shows  that  the 
shock  of  a  truck  loaded  in  this  manner,  as 
noted  on  the  wood-block  paving  of  a  high- 
way bridge,  appeared  eminently  greater  on 
both  the  paving  and  the  bridge  than  the 
passage  of  a  35-ton,  high-speed  electric  car 
over  the  same  bridge. 

The  failure  of  a  concrete  base,  as  noted 
by  the  writer,  occurs  more  often  than  any 
other  way  by  the  successive  breaking  down 
of  the  edge  in  front  of  a  wheel  or  roller. 
The  base  continues  to  crumble  ahead  of 
the  wheel  until  a  place  is  encountered 
where  the  subgrade  is  hard  enough  to  give 
adequate  support.  With  the  utmost  care 
in  preparation  of  subgrade  some  soils  are 
of  such  a  character  that  it  is  impossible 
to  compact  them  in  a  permanently  satisfac- 
tory manner,  and  absolute  dependence 
must  be  placed  on  the  base  to  support  the 
traffic. 

The  results  of  tests  made  in  other  cities, 
as  well  as  those  conducted  in  connection 
with  paving  in  this  city,  indicate  that  with 
the  present  methods  of  mixing  concrete, 
even  with  the  most  careful  proportioning 
of  materials  and  accurate  grading  of  aggre- 
gates, a  compressive  strength  in  excess  of 
1000  lb.  per  square  inch  for  a  1:3:6  mix- 
ture, or  1500  lb.  per  square  inch  for  a 
1:2:3V'2  mixture  should  not  be  counted  on 
for  safe  practice.  Taking  the  shearing 
strength  at  half  the  compressive  strength 
we  should  have  500  and  750  lb.  respectively 
as  the  shearing  strength  to  be  depended 
on.  The  stresses  to  which  a  concrete  base 
may  be  subjected  are,  however,  so  varied 
that  it  is  almost  impossible  to  reinforce  for 
them  all. 

Also,  in  a  somewhat  extended  experience 
I  have  yet  to  see  the  contractor's  crew 
which  would  accurately  set  the  reinforce- 
ment in  a  3-in.  slab  when  laying  base  at  the 
rate  of  15,000  or  20,000  sq.  ft.  per  day,  and 
unless  the  reinforcement  is  accurately  set 
it  certainly  can  have  little  value. 

The  statements  that  a  "3-in.  reinforced 
slab  is  easily  as  good  as  a  6-in.  plain  one," 
or  that  "wherever  there  is  need  for  a  6-in. 
base  one  3  in.  thick  with  five  cents  worth 
of  reinforcement  will  do  equally  as  well," 
will,  I  believe,  not  be  accepted  by  practical 
paving  engineers,  if  applied  to  paving 
work.  Nor  will  any  engineer  who  has  had 
experience  with  old,  unknown  fills  or 
trenches,  leaky  water  pipes  or  other  defects 
of  foundation  difficult  or  impossible  to  pro- 
vide against  concur  with  the  statement  that 
we  "need  not  assume  that  we  must  design 
to  meet  the  non-supported  condition  in 
practice,"  for  that  is  one  of  the  assumptions 
that  certainly  must  be  made  for  a  correctly 
designed  paving  within  certain  limits. 

The  statement  of  Mac  Adam  referred  to, 
in  which  he  states  that  a  "well  drained  and 
compacted  subgrade  will  bear  any  wheel 
loads  that  could  be  put  upon  it,"  seems  to 
have  been  doubted  by  Mac  Adam  himself, 
as  he  promptly  superimposed  a  wearing 
surface,  usually  about  12  in.  thick,  of  stone, 
interlocked  and  compacted  in  a  manner 
which  brought  fame  to  Mac  Adam  for  all 
time.  It  is  also  to  be  commented  upon  that 
the  wheel  loads  in  1815  were  considerably 
less  than  those  usual  in  1915. 

Another  matter  which  has  not  been  com- 
mented upon  in  Professor  Tucker's  article 
is  the  matter  of  cuts  in  the  pavements  for 
utility  companies,   or  other  purposes,  and 
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the  repair  of  the  same.    Every  citv  has  to 

wein/  "f -^"^  ^''"'""-'  no  -«tter  how 
well  Its  affairs  may  be  handled,  and  it  is 
but  the  part  of  wisdom  to  prepare  for  it. 
^or  the  ordmary  repair  it  is  necessary  to 
depend  either  on  the  area  of  the  patch  for 
support,  or  on  the  mechanical  interlocking 
ot  the  new  concrete  base  with  the  old,  as 
adhesion  is  many  times  imperfect.  It  will 
be  seen  that  the  thicker  the  old  base  the 
greater  will  be  the  strength  of  the  inter- 
locking and  also  the  opportunity  for  ad- 
hesion. As  a  practical  matter  a  reinforced 
patch  cannot  be  placed  in  a  reinforced  base 
unless  It  has  an  appreciable  thickness,  and 
then  only  with  considerable  difficulty. 

In  conclusion,  I  wish  to  say  that  I  speak 
from  knowledge  of  failures  of  5-in.  concrete 
bases  of  accurately  and  properly  mixed 
1 :3 :6  concrete  in  cases  where  the  subgrade 
had  been  thoroughly  drenched  and  then 
rolled  with  a  10-ton  Macadam  roller  until 
practically  unyielding,  and  where  the  causes 
of  failure  were  shown  to  be  as  stated  be- 
fore, leaky  water  pipes,  hidden  springs  or 
old  trenches  which  the  roller  did  not  dis- 
cover to  usual  inspection. 

C.  S.  Pope, 
Engineer  of  Paving,  City  of  Los  Angeles. 

Los  Angeles. 
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[The  foregoing  letter  was  submitted  to 
Professor  Tucker,  who  replies  as  follows. 
— Editor.] 

Sir:  I  thank  you  for  the  opportunity  to 
comment  on  Mr.  Pope's  letter,  as  well  as 
thanking  him  for  assisting  me  to  empha- 
size certain  points  I  am  trying  to  make. 
I  read  his  letter  as  chiefly  dealing  with 
three  points:  (1)  That  leaky  water  mains 
and  wet  spots  due  to  other  unknown  and 
unseen  causes  are  common;  (2)  that  motor 
trucking  introduces  loads  not  contemplated 
in  the  tests  described,  and  (3)  that  under 
these  conditions  pavement  foundations  have 
been  wont  to  fail  by  crumbling  ahead  of 
the  wheels  until  a  sound  subgrade  is 
reached. 

There  is  no  argument  on  any  of  these 
points,  certainly.  Nor  do  they,  in  the 
writer's  opinion,  affect  in  any  way  the 
validity  of  the  contentions  he  has  hereto- 
fore put  forth. 

Mr.  Pope  says  that  on  a  poor  subsoil  the 
foundation  must  carry,  or  at  least  assist  to 
distribute,  the  load.  Assuredly  so,  but  is 
this  any  argument  for  not  economically 
strengthening  the  foundation?  Or  can  any- 
one say  that  even  the  poorest  and  wettest 
subgrade  will  support  nothing?  Even 
water  has  a  marked  flotative  power!  It  is 
plain  that  bridging  out  in  every  direction, 
as  in  a  continuous  slab,  suitably  reinforced, 
will  assist  the  foundation  to  bear  the  loads 
otherwise  likely  to  shear  through  the  foun- 
dation into  the  soft  subsoil.  To  hold  other- 
wise is  to  say  that  plain  concrete  is  as 
strong  in  tension  as  is  concrete  substan- 
tially reinforced. 

It  is  further  felt  that  the  argument  for 
accurate  place  of  the  reinforcement  here 
lacks  force.  It  is  pertinent  where  the  loads 
are  of  known  intensity,  of  definite  applica- 
tion, and  the  points  of  support  or  reactia 
are  all  clearly  defined.     But  none  of  the,^ 


conditions  exist  here.  Hence  it  is  behew_ 
that  practically  it  is  as  reasonable  to  let 
part  of  the  reinforcement  lie  near  the  top 
to  strengthen  against  contraflexure  as  for 
it  all  to  lie  at  the  bottom  of  the  slab,  good 
only  against  downward  deflection.  Since 
in  the  practical  use  of  the  reinforcing  fab- 
ric this  is  just  what  would  usually  happen, 


why  not  make  ■  virtue  of  neccMity  and 
say  that  is  just  what  ia  wanted,  bccauM 
it  will  alwaya  be  impoaaible  to  tell  at  which 
points,  precisely,  it  ahould  lie  at  the  top, 
and  at  which  at  the  bottom? 

And  finally,  referrinf  again  to  Mac 
Adam's  theory  of  soil  support,  Mr.  Pope 
draws  inferences  from  the  facta  quite  dif- 
ferent from  those  of  the  writer.  He  aeema 
to  say  that  he  would  put  considerable  reli- 
ance on  the  load-supporting  capacity  of  a 
flat  arch,  built  of  chips  and  fragmenta  of 
broken  stone,  bound  together  with  water— 
an  arch  with  no  skewbacka  or  abutmenta. 
If  the  natural  soil  is  not  to  be  counted  on 
as  carrying  anything  under  modem  truck- 
ing, then  the  soil  might  (>e  safely  waahed 
away  from  under  such  an  arch  with  no  bad 
effects  on  the  traflUc  using  it.  It  is  sug- 
gested that  there  are  no  observations  that 
will  warrant  such  an  assumption. 

James  I.  Tucker, 
Professor  of  Civil  Engineering,  University 
of  Oklahoma. 

Norman,  Okla. 
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Cracking  of  Brick  Pavements  Is  Pre- 
vented by  a  Mortar  "Cushion" 

Sir  :  It  may  be  accepted  as  a  general  truth 
that  vitrified  brick  pavements  do  not  wear 
out  but  are  destroyed.  Though  this  pre- 
cept is  no  doubt  occasionally  found  not  to 
hold,  in  the  vast  majority  of  cases  there 
can  be  but  slight  error  in  the  statement  as 
above  made. 

Comment  was  made  in  the  editorial  pages 
of  the  Engineering  Record  under  date  of 
July  3,  page  3,  of  a  method  of  analyzing 
the  causes  of  brick  pavement  failures. 
While  the  general  scheme  was  therein  out- 
lined exceptionally  well,  it  would  perhaps 
be  better  at  this  time  to  review  the  ques- 
tion, throwing  if  possible  some  additional 
light  upon  it. 

The  writer  suggests  that  anyone  doubt- 
ing the  validity  of  the  arguments  there  set 
forward,  should  take  his  hammer  and  ex- 
amine the  pavements  in  his  own  neighbor- 
hood. He  will  find  that  with  but  few  ex- 
ceptions the  conclusions  will  be  borne  out 
In  these  few  cases  the  fault  may  lie  else- 
where, either  in  too  weak  a  grout,  or,  what 
is  more  probable,  in  a  failure  of  the  foun- 
dation. But  it  may  be  said  with  but  small 
chance  of  successful  disproval  that  few 
foundations  fail.  In  an  article  in  the  En- 
gineering Record  under  date  of  June  6, 
1915,  page  719,  Prof.  J.  S.  Tucker  shows 
very  conclusively  that  almost  any  soil  is 
capable  of  sustaining  the  loads  normally 
coming  upon  it.  ' 

It  takes  not  much  of  an  engineering  im- 
agination to  see  that  in  a  type  of  construc- 
tion, like  the  vitrified  surface  of  a  brick 
pavement,  very  slight  deflections  will  put 
an  extremely  heavy  compression  in  the  top 
surface  of  the  pavement.  This  compres- 
sion will  sooner  or  later  destroy  the  grout 
at  the  top.  In  areas  where  the  grout  near 
the  top  has  been  disintegrated,  it  is  almost 
universally  found  that  the  pavement  is  hol- 
low, unless  the  disintegration  has  proceeded 
so  far  that  the  unsupported  area  has  settled 
down  upon  the  shrunken  sand  cushion. 

Let  the  examiner  proceed  further  with 
his  hammer,  striking  the  edges  of  the  brick 
unsupported  by  grout.  A  few  light  blows 
will  result  in  a  spalling  of  the  corners. 
Then  proceed  to  a  portion  where  the  grout 
is  still  intact,  due  to  the  fact  that  the  brick 
rests  upon  the  sand  cushion.    He  may  easily 
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out  his  hammer  and  patience  trying 
to  break  down  the  comer  of  a  properly 
grout-protected  brick. 

The  new  specifications  of  the  city  of  St. 
Louis  contain  the  following  clauses : 

Bedding  Course 

"General — The  materials  for  the  bed- 
ding course  must  be  mixed  in  a  machine 
satisfactory  to  the  President  of  the  Board 
of  Public  Service,  or  if  by  hand  on  a  water- 
tight mixing  board  or  pan,  or  on  a  clean 
finiahfld  street  pavement.  Under  no  cir- 
eomstances  shall  the  mixing  be  done  on 
foundation  concrete.  The  materials  shall 
be  thoroughly  mixed  dr}-  until  a  uniform 
color  is  obtained  and  shall  be  deposited  in 
this  condition. 

"Specific — The  bedding  course  shall  be 
composed  of  one  part  of  cement  to  four  (4) 
puts  of  sand  as  specified  under  Fine  ag- 
gngmte,  or  clean  limestone  screenings,  if 
screened  to  pass  through  a  three-sixteenths 
(3  16)  in.  mesh  sieve  in  every  direction. 

'*The  bedding  course  shall  be  laid  not 
sooner  than  seven  (7)  days  nor  more  than 
fourteen  (14)  days  after  the  concrete  foun- 
dation has  been  finished,  unless  weather 
conditions  make  necessar>'  a  longer  time. 

"The  foundation  concrete  shall  be  swept 
clean.  When  clay  or  foreign  material  not 
easily  removed  with  a  dry  broom  is  present, 
water  shall  be  used. 

"The  Engineer  will  test  such  guides  as 
the  contractor  may  desire  to  lay  for  the 
support  of  the  template  which  is  to  true 
up  the  bedding  course.  A  guide  shall  be 
laid  along  the  center  of  the  street  or  on  the 
track  rail,  and  the  guide  at  the  curb  may 
rest  on  the  curbstone. 

"The  design  for  the  template  and  guides 
for  use  in  finishing  the  bedding  course 
rnuBt  be  submitted  to  the  President  of  the 
Board  of  Public  Service  before  any  of  them 
are  constructed,  and  only  such  types  as  he 
may  approve  shall  be  used. 

"The  bedding  course  mixture  shall  be  de- 
posited dry  upon  the  concrete.  It  may  be 
brought  to  approximate  surface  by  means 
of  shovels,  lutes  or  rakes,  but  except  in 
iaaeecMible  places,  must  be  finally  surfaced 
by  means  of  the  template,  the  edge  of  which 
shall  be  three  and  three-fourths  (3%)  in. 
below  the  surface  of  the  finished  pavement." 

The  writer  does  not  desire  to  intimate 
that  this  is  the  final  form  of  construction. 
A  still  further  step  in  advance  has  been 
suggested  and  put  into  effect  by  W.  T. 
Blackburn,  consulting  engineer  of  the 
Dunn  Wire-Cut-Lug  Brick  Company,  and 
Allan  Jay  Parrish,  contractor,  of  Paris,  III., 
who  had  developed  a  method  of  laying  which 
ftnishw  the  entire  pavement  at  one  oper- 
ation. [This  was  described  in  the  Engi- 
neering Record  of  July  10,  1915,  page  54.1 
On  the  green  concrete  foundation  is  spread 
•  damp  mortar  cushion  and  immediately 
npon  this  course  the  brick  are  laid  and 
grouted.  The  pavement  is  then  a  monolith 
with  the  bricks  forming  a  structural  part 
of  the  base,  leading  to  an  even  greater  dis- 
tribution of  load  upon  the  sub-grade  and 
permitting  the  earlier  opening  of  the  pave- 
ment by  the  time  ordinarily  required  for 
the  concrete  base  to  harden.  Incidentally 
the  concrete  will  harden  under  better  con- 
ditions, being  protected  from  excessive 
evaporation  by  the  brick  wearing  surface 
and  making  necessary  only  one  period  of 
sprinkling  and  protection — that  is,  the 
formerly  usual  period  required  for  the 
hardening  of  the  grout. 

It  is  the  writer's  opinion  that,  under  this 


method  of  laying,  3  in.  of  concrete  and  1  in. 
of  a  mortar  bedding  course  will  be  suffi- 
cient. The  strength,  as  a  slab,  of  4  in.  of 
grouted  brick  and  4  in.  of  concrete,  is  very 
nearly  the  same.  In  the  old  style  of  pave- 
ment there  was  a  4-in.  layer  of  brick  and 
a  6-in.  layer  of  concrete,  separated  by  a 
sand  cushion,  through  which  no  horizontal 
shearing  stress  could  be  transmitted.  These 
two  layers,  therefore,  acted  as  separate 
structures,  and  the  index  of  their  strength 
would  be  (4  X  4)  +  (6  X  6)  =  62,  while 
under  the  new  form  the  index  would  be 
(4  +  1  +  3)'  =  64. 

Since  the  distribution  of  the  load  is  a  fac- 
tor not  of  the  strength  but  of  the  deflec- 
tions, a  truer  index  of  the  value  of  the  new 
construction  would  be  gotten  by  the  follow- 
ing expression  (4  x  4  x  4)  +  (6  x  6  x  6)  = 
280  for  the  old  type,  and  (4  -f-  1  -f  3)'  = 
512  for  the  new  type. 

There  has  been  altogether  too  much 
"Rule  of  Thumb"  in  pavement  construction. 
While  road-making  is  one  of  the  oldest  out- 
lets for  engineering  thought,  we  still  have 
a  marvelous  faith  in  the  half-foot  as  a 
proper  thickness  for  concrete  foundations, 
whether  the  soil  is  light  loam,  sand  or  solid 
clay,  free  from  or  full  of  recent  excavations ; 
or  whether  the  loads  coming  thereon  are 
the  light  loads  of  residence  districts  or  the 
heavy  loads  of  teaming  sections.  It  is  high 
time  that  these  factors  be  considered  even 
as  they  are  in  bridge  design,  for  while  there 
is,  perhaps,  not  much  danger  to  life  in- 
volved in  the  failure  of  a  brick  pavement, 
there  are  surely  vast  economies  possible  if 
a  little  more  time  is  spent  over  the  desk 
and  less  on  the  job  itself. 

Mont  Schuyler, 
Engineer    in    Charge,    Municipal    Testing 
Laboratory. 

St.  Louis,  Mo. 

Common   Sense    Regarding   Aca- 
demic Freedom 

Sir:  I  have  read  with  great  interest 
your  editorial  in  your  issue  of  July  10, 
page  35,  entitled  "Common  Sense  Regard- 
ing Academic  Freedom,"  and  I  cordially 
agree  with  the  view  which  you  take  of  the 
possibilities  of  abuse  resulting  from  too 
great  license  in  the  teaching  of  economics. 
In  my  opinion,  this  country  has  suffered 
immensely  in  the  last  ten  or  fifteen  years 
from  the  over-production  of  cheap  and  al- 
luring theories  as  to  finance  and  economics 
by  sensational  writers  in  the  popular  maga- 
zines, immature  and  partisan  socialists,  in- 
experienced college  professors,  misdirected 
sympathizers  with  the  public,  and  dema- 
gogues generally. 

There  seems  to  be  a  well-spread  and  gen- 
eral idea  in  this  country  to-day  that  eco- 
nomics and  finance  are  not  subject  to  any 
fundamental  conditions,  but  can  be  formu- 
lated and  swayed  to  fit  the  sentimental  feel- 
ings and  wishes  of  the  popular  desire. 
This  ill-advised  propaganda  is  bearing 
fruits  in  bad  results  all  over  the  country 
in  public  and  private  ill-considered  schemes 
which  ignore  fundamental  economic  facts 
^d  well-established  conditions.  It  is,  for 
Imstance,  ju.st  now  con.spicuously  seen  in  the 
'attitude  of  some  of  the  newer  public  utility 
commissions  and  their  immature  engineer- 
ing staflfs,  and  it  is  also  preached  by  the 
politicians  in  search  of  political  preference 
and  anxious  for  the  limelight.  College  pro- 
fessors are  not  exempt  from  the  alluring 
and  baneful  temptation  of  the  u.se  of  their 
positions  to  disseminate  what  seem  to  them 


to  be  creative  ideas,  but  which  are  often 
in  reality  pure  fallacies  long  since  exploded 
by  practical  experienced  men  in  contact 
with  the  realities  of  life. 

The  engineering  profession  is  not  with- 
out its  numerous  regrettable  instances  of 
otherwise  fairly  able  men  who  have  yielded 
to  the  subtle  temptation  to  ignore  the 
teachings  of  history  and  practical  experi- 
ence in  favor  of  some  momentarily  illusive 
theory ;  and  while  in  our  colleges  it  is  diffi- 
cult on  the  one  hand  to  draw  the  line  be- 
tween radical  attempts  to  foist  imperfect 
conclusions  and  crude  and  visionary  ideas 
upon  the  younger  generation,  and,  on  the 
other  hand,  to  allow  reasonable  latitude  in 
intellectual  liberty,  still  there  must  be  a 
limit  in  collegiate  responsibilities  to  that 
license  which  would  permit  the  instruction 
of  our  youth  by  those  who,  from  some  un- 
fortunate cause  or  another,  have  no  intel- 
lectual ballast  or  grasp  on  the  realities,  but 
who,  nevertheless,  have  been  unfortunately 
selected  and  appointed  to  the  instructing 
force  or  on  the  faculty.  The  responsibility 
for  properly  drawing  a  clear  line  between 
sound  instruction  and  mental  vagary  must 
naturally  devolve  upon  boards  of  trustees 
of  our  colleges. 

The  American  people  to-day  are  in  great 
need  of  safe  and  sane  views  on  thrift, 
finance  and  sound  economics,  and  that  lib- 
erty in  teaching  which  leads  us  away  from 
such  important  anchorage  is  dangerous  and 
fallacious  and  in  my  humble  opinion  should 
not  be  encouraged. 

We  have  before  us  to-day  the  most  as- 
tonishing example  of  the  results  of  propa- 
gating erroneous  ideas  in  university  life  in 
Germany,  and  we  can  look  with  amazement 
and  horror  upon  certain  ideas  the  results 
of  which  are  now  devastating  Europe. 
These  ideas,  in  some  small  part,  in  my 
opinion,  have  been  due  to  false  theories  of 
the  State  and  of  might  and  right  inculcated 
in  German  universities,  and  have  been  un- 
checked by  conservatism  and  good  sense. 

A  German  professor  is  now  engaged  in 
showing  to  that  country  that  England  logi- 
cally torpedoed  the  Lusitania  in  order  to 
involve  the  United  States  in  war,  and  I 
suppose  if  he  were  teaching  in  this  country 
or  in  England,  it  would  be  set  up  that  in- 
tellectual liberty  must  not  be  checked,  and 
his  propaganda  would  continue  undisturbed. 

We  do  not  want  our  intellectual  liberties 
unduly  curtailed,  but  at  the  same  time  we 
do  not  want  our  youth  instructed  by  brain- 
crazed  instructors  such  as  Erich  Muenter, 
or  even  that  milder  type  of  unbalanced 
minds  who  ride  particular  economic  hob- 
bies to  death,  and  so  set  back  the  advance- 
ment of  sound  common  sense  among  the 
coming  generations. 

I  am  not  at  all  informed  as  to  the  Uni- 
versity of  Pennsylvania  situation,  and  what 
is  said  here  has  no  local  reference  to  that 
case,  but  it  is  caused  by  an  increasing  re- 
gret at  the  constant  disposition  on  the  part 
of  a  certain  type  of  gentlemen  (some  of 
them  titled  in  halls  of  learning)  to  substi- 
tute sympathetic  prejudices  in  place  of 
practical  experience  in  economics,  particu- 
larly when  the  world  is  full  of  facts  and 
experience  tending  to  point  out  fundamental 
principles  based  on  common  sense. 

Let  our  college  trustees,  therefore,  exer- 
cise their  trust  and  live  up  to  their  respon- 
sibilities whatever  may  happen.  It  is  their 
duty  to  see  that  the  teaching  in  their  col- 
leges is  as  safely  sane  as  it  is  informing. 
John  W.  Alvord. 

Chicago. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineer,  are  indexed  in  the  TnhU  of  Cont^ 


[Contributions  to  thin  section  are  solic- 
ited, and  if  found  available  loill  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Barrel  Blowoff    Trap   Stops   Noise 
from  Compressors 

By  WALTER  BAZORE 
Master    Mechanic,    Rapid   Transit   Subway   Con- 
struction Company,  New  York  City 

AN  EMPTY  oil  barrel,  with  both  heads 
left  in,  has  been  used  successfully  by 
the  writer  on  the  blowoff  line  of  several 
air  plants  on  aqueduct  work  for  New  York 
City  to  eliminate  all  noise.  If  the  line  is 
2  or  21/^  in.,  it  is  bushed  up  to  6  in.  one  or 
two  pipe-lengths  before  it  reaches  the  bar- 
rel. This  allows  the  air  to  expand  and  re- 
duces the  pressure  considerably  before  it 
enters  the  barrel.  The  6  in.  line  ends  with 
half  of  a  flanged  coupling,  which  is  bolted 
to  one  head  of  the  barrel.  This  head  is 
taken  out,  the  hole  cut  in  it,  and  the  flange 
bolted  on.  The  head  is  then  replaced,  and 
the  whole  barrel  screwed  onto  the  end  of 
the  6  in.  pipe  by  means  of  the  flange. 

The  barrel  is  bored  full  of  1-in.  or  11/2- 
in.  auger  holes,  to  more  than  equal  the 
area  of  the  6-in.  line.  The  air  on  reaching 
the  barrel  is  thus  able  to  expand  till  atmos- 
pheric pressure  is  reached,  and  escapes 
through  the  auger  holes  without  noise.  If 
a  larger  blowoff  line  is  to  be  used,  it  should 
be  bushed  up  to  10  in.  before  reaching  the 
barrel. 


Float  Used  to  Finish  Tunnel  Floor 
Concreted  Continuously 

By  H.  C.  LIGHTFOOT 
Gilman,  Montana 

THE  FLOAT  shown  in  the  accompany- 
ing photograph  enabled  the  contractor 
for  two  small  tunnels  on  the  Sun  River 
project  of  the  U.  S.  Reclamation  Service  in 
Montana  to  finish  the  tunnel  invert  and  at 
the  same  time  place  the  invert  concrete  con- 
tinuously without  a  joint  from  end  to  end 
of  each  tunnel. 

The  tunnels  were  of  typical  horseshoe 
section  with  a  9-in.  lining.  The  walls  and 
arch  were  concreted  first,  and  the  invert 
concreted  last.  Concrete  was  brought  in 
from  one  end  of  the  tunnel,  shoveled  into 
place  from  the  cars,  and  struck  off  to  the 
approximate  shape  of  the  invert  with  a 
shovel.  The  track  was  taken  up  as  the  work 
progressed  back  toward  the  end  of  the  tun- 
nel where  the  mixing  was  done.  After  the 
concrete  was  leveled,  a  float,  conforming  to 
the  curve  of  the  finished  invert,  was 
dragged  over  it  2  ft.  at  a  time  toward  the 
end  of  the  concrete  track.  Three  men  stood 
inside  this  float,  and  finished  the  2  ft.  strip 
of  invert  just  dragged  over  while  the 
laborers  placed  more  fresh  concrete  in  ad- 
vance of  the  float. 

The  float  was  then  dragged  back  and 
another  2  ft.  strip  finished.  Thus  the  plac- 
ing and  finishing  of  the  concrete  was  si- 
multaneous, and  was  carried  continuously 
without  having  to  leave  any  joints  in  the 


TUNNEL  INVERT  FINISHED  TWO  FEET  AT  A  TIME  AS  IT  IS  CONCRETED 


invert.  The  finishers,  of  course,  worked  a 
sufficient  distance  behind  the  point  of  con- 
creting to  give  the  concrete  time  to  stiffen 
sufl^iciently  after  it  was  placed  to  be  worked 
easily.  A  fairly  stiff  mixture  of  concrete 
was  used. 

The  work  is  being  done  for  the  U.  S. 
Reclamation  Service  by  Olof  Olson,  sub- 
contractor for  McArthur  Brothers  of  New 
York  City. 

Devices  for  Insuring  Correct  Mix  on 
High-Class  Work 

ELSEWHERE  in  this  issue  is  an  article 
under  the  title,  "Eye  is  Best  Means  of 
Controlling  Consistency  of  Mix,"  telling  why 
the  Lock  Joint  Pipe  Company,  of  New 
York,  which  makes  reinforced-concrete 
pipe,  a  product  requiring  high-class  work- 


manship, has  selected  small  mixers  of  the 
open  tj-pe  for  its  work.  When  it  began 
buying  these  mixers  it  realized  that 
schemes  would  have  to  be  developed  in  order 
that  they  might  be  used  with  the  greatest 
economy.  The  equipment  to  be  described 
was,  therefore,  designed.  It  consists  of  a 
special  charging  barrow,  allowing  of  accu- 
rate measurement  of  aggregate,  a  support 
for  the  barrow  while  being  dumped  and  a 
discharging  pan. 

General  Set-Up 

The  general  set-up  is  clearly  shown  in 
the  accompanying  photographs.  The  char- 
ging platform  is  somewhat  higher  than 
the  bed  of  the  truck  carrying  the  mixer, 
and  is  sufliiciently  large  to  allow  the  wheelers 
to  turn  conveniently  and  allow  sacks  of 
cement  to  be  piled  along  one  side.    A  second 


BAKKOW  RESTS  ON  SADDLE  WHILE  BEING  DISCHARGED  INTO  MIXER 
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runway,  for  empty  barrows,  was  not  in 
place  when  the  photographs  were  taken. 
A  water  barrel  is  placed  in  a  handy  position 
on  an  extension  of  the  platform. 

Detaib  of  the  barrow  are  shown  in  the 
drawing.  The  one  detailed  is  for  use  with 
the  half-bag  mixer.  A  larger  one  is  used 
with  the  one  bag-size  outfit.  The  latter 
differs  from  the  one  shown  only  in  having 
a  larger  bodj-.  The  special  advantages  of 
the  barrow  are: 

1.  Its  compactness  and  strength. 

2.  The  straight  top.  allowing  the  aggre- 
gates to  be  struck  off  and  thus  be  accu- 
rately measured. 

3.  The  ease  of  varjing  the  proportions 
of  sand  to  large  aggregate, — by  merely 
changing  the  position  of  the  stop  on  the 
gage  board. 

4.  The  narrow  spout,  fitting  into  the  open 
mixer  and  thus  allowing  the  latter  to  be 
charged  without  the  loss  of  sand  or  stone. 

Use  of  Barrow 

In  use  the  sand  is  put  in  the  barrow  first, 
filling  the  space  between  the  end  of  the 
body  and  the  gage  board.  The  size  of  this 
space  is  determined  by  the  position  of  the 
stop  on  the  shank  of  the  gage  board,  which 
comes  up  against  the  tie  rod  across  the 
front  of  the  barrow.  After  the  sand  is 
loaded,  the  board  is  removed  and  the  re- 
maining space  filled  with  the  large  aggre- 
gate. 

In  order  to  discharge  the  contents  of  the 
barrow  into  the  mixer  it  is  run  against  an 
angle-iron  saddle  (see  photo)  and  lifted  as 
shown.  It  will  be  noted  that  the  wheel  is 
thus  raised  from  the  platform. 

Discharge  Pan 

On  the  discharge  side  of  the  mixer  is  a 
pan  with  a  capacity  of  6  cu.  ft.  It  has  two 
advantages:  (1)  It  forms  a  reservoir  for 
several  batches  and  (2)  allows  the  mix  to  be 
inspected.  It  will  be  noted  that  the  lip  has 
a  rise  of  7  in.,  equal  to  the  height  of  the 
sides.  The  hoe  shown  in  the  picture  sug- 
gests how  barrows  are  filled  from  the  pan. 

It  will  be  noted  that  the  frame  support- 
ing the  pan  is  independent  of  the  mixer 
truck.  In  fact,  experience  has  shown  that 
the  frame  must  not  be  allowed  to  touch  the 
truck.      If    it    does    the    vibration    of   the 
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SPECIAL   BARROWS,   WITH   GAGE  BOARDS  AND  DISCHARGE   PARTS,    HAVE   BEEN   DESIGNED 


engine,  communicated  to  the  pan,  causes  the 
large  aggregate  to  settle  out  with  surpris- 
ing rapidity,  quickly  forming  a  packed  mass 
that  can  not  be  broken  up  by  the  hoe. 

The  devices  illustrated  have  been  in  a 
course  of  development  for  the  past  three 
years,  and  have  enabled  the  company  to 
secure  very  satisfactory  service  from  the 
small  mixers,  of  which  it  uses  two  makes — 
the  Little  Wonder  and  the  Big  and  Little. 


Follow    These    Pointers    to    Avoid 
Trouble  with  Blasting  Fuse 

IN  EXAMINING  fuse,  to  see  whether  the 
powder  core  is  injured,  it  is  necessary, 
according  to  the  DuPont  Magazine,  to  give 
consideration  to  the  waterproof  covering. 
This  is  made  of  compounds  of  asphaltum, 
tar,  etc.,  as  well  as  gutta-percha.  If  im- 
proper materials  are  used,  the  compounds 
may  penetrate  through  the  yarns  to  the 
powder,  and  this  will  give  it  a  very  dingy 
and  somewhat  sticky  appearance,  and  may 
be  so  bad  as  to  ruin  it.  Powder  that  is  wet 
will  be  soft  and  dingy  black  in  color,  but 
usually  after  it  has  been  dried  it  will 
harden  into  grayish,  lumpy  particles.  When 
the  moisture  has  entered  from  the  outside, 


the  white  exterior  color  is  usually  left  in 
a  lusterless,  chalky  condition. 

Fuse  may  become  injured  in  transit, 
storage,  or  handling,  and  it  is  important 
that  fuse  be  stored  in  a  cool  dry  place. 
Fuse  stored  in  too  warm  a  place  is  liable 
to  be  affected  by  the  melting  of  the  water- 
proofing materials,  and  their  penetration  to 
the  powder.  Fuse  should  be  warmed  to  a 
temperature  of  from  60  deg.  Fahr.  to  70  deg. 
Fahr.  before  uncoiling,  because  in  cold 
weather  the  waterproof  material  becomes 
brittle  and  will  crack,  unless  the  fuse  is 
carefully  handled.  Moisture  kills  the  pow- 
der, and  even  when  insufficient  to  actually 
kill  it,  its  presence  retards  the  burning 
speed. 

Cut  off  about  two  inches  from  each  end 
of  the  coil  before  using  to  be  sure  that  the 
ends  are  dry,  as  the  powder  may  have  ab- 
sorbed moisture  from  the  air.  For  this 
same  reason  it  is  unwise  to  cut  up  the  fuse 
lengths  much  ahead  of  actual  need  unless 
they  are  stored  in  a  dry  place.  Cut  off  the 
ends  of  the  fuse  squarely,  especially  where 
they  are  to  be  inserted  in  a  blasting  cap. 
One  cut  diagonally  is  apt  to  fold  over  and 
interfere  with  the  spit.  For  wet  holes,  the 
joint  of  the  cap  should  be  made  waterproof 
by  an  application  of  waterproof  paint  or 
heavy  axle  grease. 

The  kind  of  stemming  material  used  is 
important  on  account  of  the  fact  that  con- 
siderable gas  is  generated  by  burning  fuse, 
and  if  it  is  too  closely  confined  by  a  mate- 
rial that  is  not  porous  the  pressure  of  the 
gases  rises  to  such  an  extent  that  the  speed 
of  burning  is  very  much  affected.  Usually 
the  speed  is  increased  as  the  pressure  rises. 
In  experiments  made  with  moist  fire  clay 
^s  a  stemming  material,  the  rate  of  burn- 
ing of  the  fuse  was  increased  over  50  per 
cent;  but  with  dry  sand,  moist  sand,  and 
dry  fire  clay  the  increase  in  burning  rate 
was  comparatively  small. 


DISCHARGE  PAN   HOLDS   SEVERAL  BATCHES  AND  ALLOWS   MIX   TO  BE  INSPECTED 


For  Filing  Pamphlets,  trade  publica- 
tions, bulletins  and  clipped  portions  of  the 
proceedings  of  the  National  societies  re- 
lating to  subjects  of  particular  interest  to 
the  sanitary  engineer,  Prof.  W.  C.  Hoad  of 
the  University  of  Michigan  has  extended 
the  Dewey  decimal  system  and  placed  the 
papers  in  wood  and  cardboard  boxes  the 
size  and  shape  of  a  book  to  fit  into  an 
ordinary  book  case.  Index  numbers  are 
pasted  on  the  back  of  the  box. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Sinking  Land  Wrecks  Cement 
s     Company's  Power  Plant 

■■sudden  Drop  of  Supporting  Soil  Causes  Collapse  of 
,    Steel  Frame  Building  and  170-Ft.  Chimney — 
j      Comment  by  State  Geologist  D.  W.  Newland 

Without  warning  about  3  acres  of  the  soil 
•upporting  the   power   plant  of  the   Knicker- 
W)ocker  Portland  Cement  Company  near  Hud- 
(son,    N.    Y.,    rendered    fluid    by    heavy    rains, 
suddenly  shifted  and  dropped  downward  just 
<  before  6  o'clock  Monday  morning,  Aug.  2,  and 
'caused  the  complete  collapse  of  a  steel-frame 
brick    power-house,    a    170-ft.    reinforced-con- 
crete  smoke  stack,  and  the  sinking  of  a  20,000- 
ton    pile   of   crushed    rock   from    a   height   of 
nearly  40  ft.  almost  to  a  level  with  the  original 
fjr^iund   surface.     A   square  concrete   elevator 
.•p<?'er  about  40  ft.  high  is  now  leaning  at  a 
sjbarp   angle  and   is  half  buried  by  the  stone 
SiTound  it.      Five  men   lost  their   lives   in   the 
boiler   house   and   four  others  were  badly  in- 
jlured  by  being  caught  in  the  debris  and  burned 
by  escaping  steam. 

Ground  Drops  15  Feet 

The  photographs  suggest  the  nature  of  the 
sudden  shifting  drop  of  the  soft,  loamy  earth 
or  glacial  drift  and  the  resulting  damages  to 
(Continued  on  page  180) 


Cloudburst  Floods  Erie  and  Destroys  Bridges 


Excessive  Rainfall  on  Aug.  3 
Banks — Buildings  Damaged— 

A  10-in.  rainfall  on  Aug.  3,  culminating  in  a 
veritable  cloudburst  about  7  p.  m.,  resulted  in 
the  loss  of  at  least  a  score  of  lives  and  prop- 
erty damage  aggregating  several  million  dol- 
lars at  Erie,  Pa.  Mill  Creek,  a  small  stream 
flowing  through  the  center  of  the  city  just  one 
block  east  of  State  Street,  the  main  street,  rose 
within  2  hr.  to  a  height  of  over  6  ft.  and  spread 
across  State  Street.  It  carried  great  masses 
of  heavy  wreckage  which  stove  in  the  founda- 
tions of  buildings  and  soon  caused  their  col- 
lapse. The  wreckage  accumulated  in  huge 
piles,  deflecting  the  course  of  the  torrent  so 
that  at  one  time  there  was  more  than  2  ft.  of 
water  over  State  Street. 

Mill  Creek  has  a  fall  of  1  ft.  to  the  hundred 
through  the  damaged  section.  It  rises  about 
5%  miles  southeast  of  the  city  and  empties 
into  Lake  Erie.  About  a  mile  outside  of  the 
city  limits  it  runs  between  hills,  making  a 
fairly  narrow  ravine,  spreads  into  a  pond  at 
Glenwood  Park,  and  falls  over  a  dam  40  ft. 
wide,  built  of  concrete.  The  dam  is  standing 
to-day,  although  the  earth  is  washed  out  at 
the  abutments. 

The  creek  flows  through  a  section  composed 
entirely   of   sand   and   gravel   and   blue   slate. 


Forces  Milt  Creek  Out  of   lu 
Bond  Issue  for  Reccottruction 

It  cut  through  this  until  a  brick  brewery  build- 
ing was  reached  just  outside  the  city  timiUi. 
The  building  collapsed  and  the  timbers  and 
wreckage  piled  up  against  two  low  bridges  with 
loose  plank  decks;  the  planks  floated  down  with 
the  other  wreckage  to  Twenty-sixth  Street, 
where  the  flrst  big  bridge  in  the  city  was 
reached.  This  structure  was  a  brick  arch  with 
stone  abutments.  The  wreckage  clogged  the 
opening  so  that  the  water  rose  behind  it  to  a 
height  of  over  20  ft.  The  bridge  finally  gave 
way,  except  for  a  small  portion  which  was  re- 
built about  two  years  ago.  Several  bridgca 
with  concrete  abutments  and  low  timber  decks 
failed,  or  at  least  their  parapet  walls  fell  off. 
Eight  concrete  arches  withstood  the  test,  suf- 
fering only  damage  to  the  steel  railings. 

City  Engineer  Benjamin  E.  Briggs  stated 
to  a  representative  of  Engineering  Record  that 
a  council  meeting  to  be  held  before  the  end  of 
the  week  will  probably  arrange  a  bond  issue  to 
defray  the  expense  of  restoring  the  bridge*. 
There  have  been  plans  under  consideration  for 
some  time  to  divert  the  stream  flow  into  Wal- 
nut Creek,  which  empties  into  the  lake  about 
9  miles  west  of  Erie,  or  building  a  large  en- 
closed sewer  to  take  the  place  of  the  creek. 


TWENTY-SIXTH   STREET  BRIDGE  AT  ERIE  WASHED  OUT 


SEARCHING    FOR    BODIES    IN  THE    STORM  S    WRECKAGE 


DAMAGE    IN    FRENC 


II    STREET    NEAR  LAKE  SHORE  BRIDGE 


WASHOUT   BROKE   SEWERS   AND   WATER   PIPE 
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Cement  Plant  Wrecked 

(Continued  from  page  179) 

tiM  building,  which  occurred  within  3  min. 
The  surface  of  the  ground,  which  was  orig- 
inally nearly  level  back  of  the  bluff  which 
dropped  about  15  ft.  to  the  bed  of  Claverack 
Cr«dc,  is  now  a  series  of  depressions  with 
sharp  breaks  at  which  settlements  and  rela- 
tively smaller  sidewise  shifting  are  plainly 
seen,  the  drop  varying  from  15  to  25  ft.  and 
occurring  in  long  curving  lines  which  grad- 
ually run  out  several  hundred  feet  each  side 
of  the  stone  pile  and  power  house.  A  profile 
view  on  a  section  perpendicular  to  the  creek 
would  probably  show  the  present  ground  sur- 
face to  lie  in  a  series  of  at  least  three  sloping 
steps  with  steeply  inclined  upper  surfaces, 
sloping  away  from  the  creek.  The  creek  itself 
has  been  shifted  many  feet  into  a  meadow  for 
a  distance  of  about  200  yd. 

Supporting  Clay  a  Fluid  Mass 

D.  W.  Newland,  assistant  New  York  State 
geologist,  made  an  examination  at  the  site  and 
has  sent  the  Engineering  Record  the  follow- 
ing statement  of  the  probable  cause  and  the 
nature  of  the  geological  disturbance: 

"The  Knickerbocker  Cement  Company 
power-house  and  smaller  buildings  were  de- 
stroyed by  the  subsidence  of  the  ground,  which 
involved  7  acres  along  Claverack  Creek.  The 
plant  is  built  on  a  clay  terrace,  which  marks 
the  bottom  of  an  old  glacial  lake,  200  ft.  above 
tide.  The  clays  at  this  point  are  probably 
50  ft.  or  more  thick  and  are  the  characteristic 
blue  plastic  clays  that  are  used  along  the 
Hudson  River  for  bricks.  The  clays  are 
underlain  by  shales  which  are  solid  and  com- 
pact, free  of  any  cavities  sufficient  to  cause 
extensive  caving. 

"The  cause  of  the  disturbance  is  the  situa- 
tion of  the  lower  beds  of  clays  below  water 
level  and  the  heavy  rains,  forming  a  fluid  mass 
under  the  upper  firm  clays.  About  50,000 
cu.  yd.  of  limestone  piled  on  the  ground,  with 
the  weight  of  the  building,  overloaded  the  sur- 
face, which  consequently  collapsed,  going 
down  in  sections  15  to  25  ft.  below  the  former 
level.  The  pressure  on  the  substratum  of  fluid 
clay  raised  the  adjoining  creek  bed  20  ft.  above 
the  old  level,  and  several  acres  across  the 
creek  are  slightly  raised.  Numerous  dead  fish 
on  the  dry  creek  bed  show  the  suddenness  of 
the  movement.  Rebuilding  of  the  power  plant 
on  the  present  disturbed  grround  is  imprac- 
ticable. The  mill  itself  lies  back  of  the  point 
of  subsidence  and  its  safety  is  not  immediately 
threatened.     Slips  of  this  sort  have  occurred 


VIEW  FROM  EDGE  OF  CEMENT  PLANT'S  STONE  PILE,    SHOWING    SLIP   AT   SIDE-HILL   BREAK 


frequently  along  the  Hudson  Valley,  coming 
usually  after  heavy  rains." 

The  collapsed  power-house  is  about  90  x  120 
ft.  in  plan,  built  of  steel  columns  and  roof 
trusses,  with  brick  walls,  and  erected  the  lat- 
ter part  of  1910.  The  reinforced-concrete 
chimney  is  8  to  10  ft.  in  diameter  and 
170  ft.  high  with  a  heavy  concrete  base 
which  lifted  out  as  a  whole  and  with  unbroken 
connection  with  the  chimney,  which  fell  toward 
the  uphill  side.  The  chimney  was,  of  course, 
broken  by  its  fall,  although  semi-cylindrical 
portions  are  still  intact  for  short  lengths.  The 
effect  on  the  columns  and  walls  of  the  power 
house  can  be  seen  in  the  photographs,  the 
steel  withstanding  the  bending  stresses  re- 
markably well.  Power-house  and  chimney 
were  about  150  ft.  from  the  creek. 

The  circular  storage  system  for  piling  the 
crushed  rock  was  centered  in  the  6  ft.  square 
concrete  elevator  about  200  ft.  from  the  power- 
house. Stone  was  delivered  to  this  elevator 
from  the  crusher  at  the  quarry  by  an  under- 
ground conveyor.  The  elevator  discharged  at 
convenient  locations  to  allow  the  stone  to  be 
rehandled  by  an  electric  locomotive  crane  run- 
ning on  a  track  of  65  ft.  radius  and  operating 
a  2-yd.  grab  bucket  to  deposit  the  stone  out- 


side the  circular  track.  The  total  storage  ca-l 
pacity  was  50,000  to  100,000  tons,  although 
at  the  time  of  the  accident  only  about  20,00(>; 
tons  were  in  the  piles,  according  to  the  officials/ 
at  the  plant.  \ 

The  smaller  frame  buildings  which  are  still  \ 
standing,  though  inclined  at  sharp  angle-s,  are  "■ 
the  barn  shown  in  one  picture,  where  a  man 
was  just  cranking  the  automobile  when  the 
slide  occurred,  and  the  bag  storehouse  at  the 
other  end  of  the  disturbed  area  toward  the 
north. 

The  general  superintendent  of  the  plant, 
Myron  Hammond,  has  estimated  the  loss  at 
about  $300,000.  It  will  take  from  four  to  six 
months  to  get  the  plant  in  working  order.  Ar- 
rangements may  be  made  temporarily  for 
electric  power  to  operate  the  mill,  the  mair» 
buildings  of  which  are  entirely  undamaged. 


Texas  College  Adds  New  Division  to 
Engineering  Department 

The  Agricultural  and  Mechanical  College  of 
Texas  has  added  a  division  of  railway  engi- 
neering to  its  department  of  civil  engineering. 


MADE   FLUID   BY    HEAVY   RAINS    FOUNDATION    STRATA  Oi    Ct.ME.NT  PLANT  NEAR  HUDSON,  -N.    Y.,  SINKS,    WRECKING   BUILDINGS 
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Court  Holds  Central  Control  Filter 
Patent  Claims  Valid 

In  the  Minneapolis  filter  patent  case,  which 
has  been  pending  in  the  U.  S.  .District  Court 
for  some  time  past,  a  decision  has  been 
reached  sustaining  two  of  the  Jewell  claims. 
They  are  summed  up  in  claim  1  of  patent 
649,110  for  central  control  of  operating  valves, 
and  in  claim  14  of  patent  649,411  relating  to' 
holding-down  screens  over  gravel  layers  in  a 
tank  having  a  tapered  lower  end.  The  court 
held  that  the  ridge-block  system  was  a  series 
of  tapered  lower  ends  and  that  Jewell  is  en- 
titled to  the  permanent  injunction  prayed  for 
and  an  accounting  of  damages.  The  holding- 
down  screens  at  Minneapolis  were  abandoned 
a  year  ago.  A  royalty  on  sixteen  hydraulic 
operating  tables  will  have  to  be  paid  if  the  de- 
cision is  ultimately  upheld.  The  final  decree 
will  not  be  issued  for  a  month. 
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the  highway  department  contemplates  either 
the  construction  of  a  road  paralleling  the 
turnpike  and  connecting  with  the  Sute  hiirh- 
ways  at  either  end  or  diverting  the  money 
from  the  county  involved  to  be  used  for  the 
purchase  of  turnpikes  in  other  counties  where 
a  disposition  to  play  fair  is  manifested. 


Severe  Storm  Visits  New  York 

While  it  broke  no  records  as  to  total  precip- 
itation or  intensity  of  rainfall  the  storm  which 
swept  over  New  York  City  on  Aug.  4  was  se- 
vere enough  to  do  a  good  deal  of  damage.    The 


Pan-American  Road  Congress  Issues 
Advance  Program 

The  Pan-American  Road  Congress  has  U- 
sued  an  advance  program,  which  outlines  the 
work  to  be  followed  at  the  ten  sessions  to  be 
held  at  the  Municipal  Auditorium,  Oakland, 
Cal.,  Sept.  13-17.  The  first  session  will  be 
taken  up  with  the  opening  exercises.  Ad- 
dresses will  be  made  by  Governor  Gates  of 
Vermont,  chairman  of  the  executive  commit- 
tee; Governor  Johnson  of  California,  Mayor 
Davis  of  Oakland  and  Director  of  Congresses 
Barr  of  the  Panama-Pacific  International  Ex- 
position. Responses  will  be  made  by  G.  W. 
Tillson,  president  of  the  American  Road 
Builders'  Congress,  and  Fairfax  Harrison, 
president  of  the  American  Highway  Associa- 
tion. The  program  schedules  twenty-one 
papers   open   to   discussion.     A   special   train 


$16,200,000  Flood  Expenditure  Pro- 
posal for  Los  Angeles  County 

The  board  of  enifinMra  appointad  by  th* 
Board  of  Supervisors  of  Los  Anneles  County, 
California,  to  study  the  flood  control  problem 
reported,  July  27,  recommendinK  prerention 
and  control  methods  costinK  $16,208,900,  of 
which  $12,824,400  is  for  structures  and  $3,884^ 
500  for  right-of-way.  The  report  will  b«  UlUl* 
under  advisement,  and  any  action  will  be  under 
a  State  law  which  becomM  effective  Aug.  10. 
This  law  creates  a  flood-control  district,  com- 
prising all  of  Los  Angeles  County  south  of  the 
north  line  of  township  Ave,  San  Bernardino 
base  line,  excepting  the  islands. 

The  report  Ukes  up  all  phases  of  the  sub- 
ject. Conservation  of  the  run-off  by  diversion 
into  the  gravels  in  the  headwater  district,  re- 
tardation of  the  run-off  by  contour  plowing, 
reforesution  and  impeding  dams,  and  stream 
diversion  in  the  coasul  plains,  are  all  recom- 
mended. Under  the  last  head  there  is  recom- 
mended the  changing  of  the  mouth  of  the  Los 
Angeles  River  from  the  harbor,  at  San  Pedro, 
to  Alamitos  Bay. 

Prospects  are  that  the  preliminary  steps,  in 
the  way  of  securing  final  plans  and  proceeding 
with  the  necessary  legal  steps,  will  be  pushed  at 


AFTER   THE    GROUND    SUBSIDED   THE   STEEL  FRAME  AND  BRICK  CEMENT  POWER  PLANT  NEAR  HITOSON,   N.   Y.,   WAS   COMPLETELY    DKMOUSRB) 


maximum  wind  velocity  was  64  miles  per  hour 
from  the  southeast.  From  the  local  offices  of 
the  U.  S.  Weather  Bureau  the  following  figures 
have  been  secured: 

In  the  twenty-four  hours  ending  at  noon, 
Aug  4,  there  fell  2.19  in.  of  rain.  The  intensi- 
ties, by  .5-min.  periods,  were  as  follows:  5  min., 
0.0.5  in.;  10  min.,  0.17  in.;  15  min.,  0.29  in.;  20 
min.,  0.37  in.;  25  min.,  0.46  in.;  30  min.,  0.53  in.; 
35  min.,  0.58  in. 

The  maximum  previous  precipitation  for  a 
single  day  in  August  was  5.05  in.,  recorded  on 
Aug.  16,  1909.  For  this  storm  the  intensities 
were:  5  min.,  0.52  in.;  10  min.,  0.97  in.;  15  min., 
1.22  in.;  30  min.,  1.35  in.;  1  hr.,  1.66  in.;  2  hr., 
1.80  in. 


has  been  arranged  for,  which  will  leave  Chi- 
cago Sept.  2,  and  arrive  at  Oakland  Sept.  12. 
It  will  travel  over  the  Chicago  &  North- 
western Railway  to  St.  Paul,  over  the  "Soo" 
line  to  the  Canadian  border,  over  the  Cana- 
dian Pacific,  through  the  Canadian  Rockies, 
to  Vancouver  and  Seattle,  and,  thence,  to  Oak- 
land, over  the  Northern  Pacific  and  Southern 
Pacific. 


once,  the  flood  loss  of  over  $10,000,000  in  the 
early  part  of  1914  having  aroused  the  public 
to  the  need  for  preventive  and  protective  meas- 


Pennsylvania  Highway  Department 
to  Purchase  Turnpikes 

The  State  highway  commissioner  of  Penn- 
sylvania has  opened  negotiations  with  a  num- 
ber of  turnpike  companies  with  a  view  to  the 
purchase  of  their  properties  so  that  no  turn- 
pikes will  exist  on  State  highways.  The 
Pennsylvania  appropriation  for  such  purposes 
for  1915  and  1916  is  $250,000,  and  Commis- 
sioner Cunningham  believes  that  great  prog- 
ress will  be  made  if  the  counties  through 
which  they  pass  furnish  the  right  co-ocera- 
tion  and,  possibly,  financial  assistance.  In 
cases   where    excessive    prices    are    demanded 


Survey  Looking  to  Improvement  of 
New  York  Harbor  Recommended 

Comptroller  Prendergast  of  New  York  City 
recommended  to  the  Board  of  Estimate  and 
Apportionment,  Aug.  5,  that  a  committee  of 
three  engineers  be  appointed  to  survey  the 
Port  of  New  York  and  to  report  as  to  what 
improvements  are  needed,  in  its  opinion,  to 
bring  it  to  the  highest  state  of  efficiency.  The 
recommendation  carried  with  it  a  proposition 
to  appropriate  sufficient  funds  to  defray  the 
cost  of  the  work.  Those  mentioned  as  mem- 
bers of  the  committee  are  Prof.  George  F. 
Swain,  past-president  of  the  American  Society 
of  Civil  Engineers  and  professor  of  civil  en- 
gineering at  Harvard  University;  John  F. 
Stevens,  who  was,  for  a  period,  chief  engineer 
of  the  Isthmian  Commission,  in  charge  of  the 
construction  of  the  Panama  Canal,  dnd  Wil- 
liam C.  Loree,  formerly  general  manager  of 
the  Baltimore  &  Ohio  Railroad. 


This  Organization  Would  Aid  the 
Average  Engineer 

The  American  Association  of  Engineers,  an 
organization  drawing  members  from  all 
branches  of  the  engineering  profession  and  de- 
signed to  promote  the  interests  of  the  "com- 
moner" or  average  engineer,  has  recently  been 
formed  in  Chicago,  with  a  charter  member- 
ship of  300.  The  association  aims  to  bring 
recognition  to  the  average  engineer  in  the  fol- 
lowing ways:  By  affording  means  for  the  in- 
terchange of  information,  maintaining  a  ser- 
vice clearing  house,  affording  patent  and  legal 
advice,  supervision  of  legislation  and  by  pr«qier 
publicity.  The  offices  of  the  association  are 
Room  1066,  29  S.  La  Salle  Street,  Chicago. 

One  Hundred  Reservations  Made  for 
Engineering  Congress  Special 

Reservations  have  been  made  for  about  one 
hundred  persons  on  the  special  train  to  the 
International  Engineering  Congress  to  be  held 
at  San  Francisco,  Sept.  20-25,  up  to  July  27, 
according  to  G.  S.  Hamer,  passenger  agent  for 
the  New  York  Central  Lines. 
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News  of  Engineering  Societies 

TW  KBciaMnT  Society  of  Western  Penn- 
•ytraBM  made  an.  inspection  of  the  Magnolia 
cut-off  improvement  of  the  Baltimore  &  Ohio 
Railroad.  July  17,  as  gruests  of  A.  W.  Thomp- 
•on,  vice-president  of  the  road.  This  work, 
which  is  situated  at  the  east  end  of  the  Cum- 
berland Division,  cost  $6,000,000  and  resulted 
in  a  shortening  of  the  line  of  5  4/5  miles  in 
a  distance  of  II  4/5  miles. 


Personal  Notes 

G.  McArthur  has  resigned  from  the  office  of 
city  engineer  of  Regina,  Sask. 
■  A.  J.  Widmer,  contracting  engrineer  of  St. 
Louis,  has  removed  his  offices  to  the  Century 
Building. 

Alvord  A  Burdick,  of  Chicago,  have  been 
retained  as  consulting  engineers  on  the  Frank- 
la  County,  Ohio,  conservancy  district. 

H.  G.  Batten  has  resigned  from  the  office 
of  supervisor  of  bridges  and  buildings  of  the 
Detroit  division  of  the  Grand  Trunk  Railway. 

Joseph  F.  Karnes  has  been  appointed  junior 
structural  engineer  on  the  forces  of  the  Inter- 
state Commerce  Commission,  at  Chattanooga, 
Tenn. 

R.  M.  Mark  has  been  appointed  assistant 
eaciiMer  on  the  forces  of  the  New  York  State 
Hichway  Department,  with  headquarters  at 
Rochester. 

B.  J.  Finch,  formerly  engaged  on  road  work 
in  the  National  parks,  has  been  transferred 
to  Portland,  Ore.,  to  take  charge  of  road  work 
in  Division  6,  U.  S.  Forest  Service. 

P.  S.  McCallen,  formerly  connected  with  the 
Morgan  Engineering  Company  of  Memphis, 
Tenn.,  is  now  connected  with  the  Jackson  Iron 
A  Bronze  Works  of  Jackson,  Tenn. 

H.  T.  Power,  who  has  been  a  member  of  the 
California  board  of  water  power  control  since 
1911,  has  been  appointed  chief  engineer  for 
the  water  commission  of  that  State. 

G.  H.  Frith  has  been  appointed  acting  as- 
sistant engineer  of  the  Belleville  division  of 
the  Grand  Trunk  Railway,  with  headquarters 
at  Belleville,  Ont.  He  succeeds  George  A. 
Butler,  resigned. 

J.  Rusael  Ellis,  formerly  principal  assistant 
city  engineer  of  Regina,  Sask.,  has  been  ap- 
pointed acting  city  engineer,  succeeding  G. 
McArthur,  whose  resignation  is  noted  else- 
where in  these  columns. 

D.  C.  Miller,  for  the  past  year  assistant 
professor  of  civil  engineering  of  the  Agri- 
cultural and  Mechanical  College  of  Texas,  has 
been  appointed  associate  professor  of  civil 
engineering  at  that  college. 

C.  C.  Jones  has  been  appointed  supervisor 
of  bridges  and  buildings  of  the  Detroit  divi- 
sion of  the  Grand  Trunk  Railway,  with  head- 
qoarCers  at  Detroit.  He  succeeds  H.  G.  Bat- 
ten, whose  resignation  is  noted  elsewhere  in 
these  columns. 

-John  J.  L.  Houston,  who,  until  recently,  was 
connected  with  Jacobs  A  Davies,  consulting 
engineers  of  New  York  City,  is  now  connected 
with  the  office  of  the  division  engineer  main- 
tenanee-of-way  of  the  New  York  Central  Rail- 
road, at  Oswego,  N.  Y. 

Paul  Hansen,  engineer  of  the  Illinois  State 
Water  Survey,  has  been  given  a  leave  of  ab- 
sence to  organize  the  new  sanitary  engineer- 
ing bureau  of  the  Illinois  State  Board  of 
Health.  He  has  the  title  of  acting  chief  engi- 
neer and  will  hold  the  position  until  such  time 
as  civil  service  examinations  are  held  and  some 
one  has  been  certified. 

John  W.  Ash,  civil  engineer  and  contractor, 
formerly  of  Chattanooga,  Tenn.,  has  removed 
to  Corvallis,  Ore.,  where  he  is  erecting  a  plant 
and  installing  machinery  for  the  manufacture 
of  cement  sewer  pipe,  drain  tile  and  other 
products  of  a  similar  nature.  He  is  also  start- 
ing work  on  the  construction  of  a  reinforced- 
concrete  pavement  for  which  he  was  recently 
awarded  a  contract. 


H.  S.  Philips  has  been  granted  leave  of  ab- 
sence from  his  duties  with  the  Department 
of  Public  Works  of  the  city  of  Toronto,  Ont., 
to  accept  a  position  as  assistant  engineer  in 
the  Buffalo  office  of  the  International  Joint 
Commission,  which  is  engaged  in  studying 
means  for  the  control  of  the  pollution  of 
Niagara  River,  under  the  direction  of  Prof. 
Earl  B.  Phelps  of  the  U.  S.  Public  Health 
Service. 

Oro  McDermith,  formerly  assistant  project 
manager  of  the  Salt  River  irrigation  project, 
U.  S.  Reclamation  Service,  has  been  appointed 
manager  of  the  Rio  Grande  project,  with  head- 
quarters at  El  Paso,  Tex.  He  was  graduated 
from  Colorado  State  Agricultural  College  in 
1902  and  has  been  engaged  continuously  in 
hydraulic  work  since  that  time.  He  was  ap- 
pointed assistant  engineer  with  the  U.  S.  Geo- 
logical Survey  in  1903  and  entered  the  U.  S. 
Reclamation  Service  in  the  latter  part  of  1904. 

The  Snare  &  Triest  Company,  contracting 
engineers,  Woolworth  Building,  New  York 
City,  has  purchased  the  business,  good-will, 
plant,  plans  and  records  of  R.  P.  &  J.  H. 
Staats,  Inc.,  who,  for  27  years,  have  been 
established  in  New  York  City  as  engineers  and 
contractors  on  the  design  and  construction  of 
piers,  sheds  and  similar  harbor  work.  R.  P. 
Staats  has  retired  from  active  business  and 
J.  H.  Staats,  having  secured  an  interest  in  the 
Snare  &  Triest  Company,  has  associated  him- 
self with  it  as  vice-president. 

Wilson  T.  Howe,  who  has  been  engaged  on 
hydroelectric  work  and  waterworks  construc- 
tion at  Greenville,  Tenn.,  Allendale,  N.  J.,  and 
Henniker,  N.  H.,  since  1912,  is  now  connected 
with  the  office  of  the  city  engineer  of  Salem, 
Mass.,  on  the  construction  of  that  city's  new 
high  pressure  water  supply  system.  The 
work  includes  the  construction  of  a  concrete 
covered  10,000,000  gal.  reservoir,  the  laying 
of  5  miles  of  36-in.  cast-iron  mains  and  the 
installation  of  a  new  pumping  plant.  Pre- 
vious to  1912  Mr.  Howe  worked  three  and  a 
half  years  in  the  Philippine  Islands. 

Prof.  A.  C.  Love,  for  the  past  two  years  as- 
sociate professor  of  civil  engineering  at  the 
Agricultural  and  Mechanical  College  of  Texas, 
has  been  appointed  professor  of  the  recently 
created  division  of  railway  engineering  at 
that  college.  He  was  graduated  from  the 
Agricultural  and  Mechanical  College  in  1899 
and,  after  about  three  years  spent  as  assistant 
professor  of  drawing  there,  entered  the  rail- 
way service  on  the  forces  of  the  Gulf,  Colorado 
&  Santa  Fe  Railway.  He  also  served  on  the 
Atlantic  system  of  the  Southern  Pacific  Rail- 
way and  was  resident  engineer  in  charge  of 
the  construction  of  the  first  ten  miles  of  the 
Stockdale-Cuero  extension  of  the  Galveston, 
Harrisburg  &  San  Antonio. 

Mayo  Tolman,  whose  appointment  as  direc- 
tor of  the  division  of  sanitary  engineering  of 
the  West  Virginia  State  Board  of  Health  was 
noted  in  these  columns  last  week,  is  a  graduate 
of  the  Massachusetts  Institute  of  Technology 
and  has  had  experience  in  the  health  depart- 
ments of  two  other  States.  He  was  first  em- 
ployed as  assistant  in  the  engineering  depart- 
ment of  the  Massachusetts  State  Board  of 
Health,  from  which  position  he  resigned  to 
accept  an  appointment  as  assistant  engineer 
in  the  bureau  of  sanitary  engineering  of  the 
Maryland  State  Board  of  Health.  Later  he 
was  appointed  resident  engineer  in  charge  of 
the  western  district  of  Maryland.  He  received 
his  appointment  as  director  of  the  West  Vir- 
ginia sanitary  engineering  division  about  the 
middle  of  June  and  opened  the  office,  July  1. 

F.  E.  Chesley,  formerly  resident  engineer 
for  the  city  of  Beaver  Falls,  Pa.,  on  the  con- 
struction of  the  sanitary  sewer  system  re- 
cently completed  there,  has  been  appointed 
resident  engineer  in  charge  of  the  construc- 
tion of  a  sanitary  sewer  system  at  Downing- 
town.  Pa.  He  was  graduated  from  the  State 
University  of  Iowa  in  1904  and  was  engaged, 
until  the  end  of  that  year,  in  the  office  of  the 
city  engineer  of  Iowa  City.  From  1905  to 
1908  he  confined  himself  almost  exclusively  to 


concrete  work.  As  resident  engineer  for  the 
Iowa  Engineering  Company  of  Clinton,  from 
1910-1912,  he  had  charge  of  the  construction 
of  waterworks  systems  in  various  towns  in 
Iowa.  He  was  appointed  an  inspector  for  the 
Corps  of  Engineers,  U.  S.  A.,  at  Sterling,  111., 
in  1912,  and  resident  engineer  on  the  Beaver 
Falls  work  in  1913. 

Black  &  Veatch,  consulting  engineers,  of 
Kansas  City,  Mo.,  have  succeeded  to  the  busi- 
ness of  the  firm  of  Worley  &  Black.  E.  B. 
Black,  who  has  been  with  the  firm  of  Worley 
&  Black  since  its  organization  in  1909,  and 
N.  T.  Veatch,  who  has  been  with  the  original 
partnership  for  the  past  four  years,  constitute 
the  membership  of  the  new  firm.  Previous  to 
his  connection  with  Worley  &  Black,  Mr. 
Veatch  was  assistant  engineer  for  the  Kansas 
State  Board  of  Health  and  was,  for  a  year 
and  a  half,  with  the  American  Waterworks  & 
Guarantee  Company  of  Pittsburgh.  J.  S. 
Worley,  one  of  the  original  partners,  resigned 
from  the  firm  early  in  1914  to  devote  his  en- 
tire attention  to  the  work  of  the  Interstate 
Commerce  Commission,  Division  of  Valuation. 
The  offices  of  Black  &  Veatch  are  located  in 
the  Inter-state  Building,  Kansas  City. 

E.  W.  Lewis,  formerly  assistant  engineer  on 
the  New  York,  New  Haven  &  Hartford  Rail- 
road, at  New  Haven,  Conn.,  has  opened  an 
office  at  234  Union  Street,  New  Bedford, 
Mass.,  for  the  purpose  of  engaging  in  a  gen- 
eral practice  of  civil  engineering.  His  first 
engagement  along  engineering  lines  was  as 
assistant  in  the  office  of  the  city  engineer  of 
Somerville,  Mass.,  from  1874  to  1876.  From 
1877  to  1879  he  was  engaged  on  Government 
land  surveys  and  townsite  work  in  North 
Dakota.  He  entered  railway  service,  as  leveler 
on  the  Northern  Pacific,  in  1879,  and  con- 
tinued in  this  service  until  1897,  attaining,  in 
1878,  the  grade  of  assistant  engineer.  For 
the  next  two  years  he  was  engaged,  as  U.  S. 
inspector,  on  harbor  improvement  work  at 
Duluth,  Minn.  In  1899  he  returned  to  the 
Northern  Pacific  as  assistant  engineer.  He 
was  appointed  assistant  engineer  on  the  New 
York,  New  Haven  &  Hartford  about  nine 
years  ago  and  retired  from  that  office  in  Oc- 
tober, 1914. 

Gerard  H.  Matthes,  formerly  division  engi- 
neer in  charge  of  flood  investigations  in  Penn- 
sylvania, for  the  State  Water  Supply  Com- 
mission, has  joined  the  engineering  staff  of 
the  Miami  Conservancy  District,  with  head- 
quarters in  the  City  National  Bank  Building, 
Dayton,  Ohio,  to  engage  in  the  flood  preven- 
tion work  in  the  Miami  River  valley.  He 
was  graduated  from  Massachusetts  Institute 
of  Technology  in  1895  and,  after  a  year  spent 
as  draftsman  and  instrument  man  for  the 
town  of  Brookline,  Mass.,  served  as  instrument 
man  for  the  Massachusetts  State  Board  of 
Harbor  and  Land  Commissioners  on  soundings 
in  Boston  Harbor  and  the  plane  table  survey 
of  the  Connecticut  River.  He  was  engaged 
for  several  years  with  the  U.  S.  Geological 
Survey  on  hydraulic  and  reclamation  work, 
and  entered  the  U.  S.  Reclamation  Service  in 
1903  as  district  engineer.  He  was  principal 
assistant  engineer  in  the  hydroelectric  depart- 
ment of  the  American  Waterworks  and  Guar- 
antee Company  of  Pittsburgh  for  more  than 
two  years,  resigning  from  that  office,  in  1914, 
to  accept  an  appointment  with  the  Pennsyl- 
vania State  Water  Supply  Commission,  in 
which  service  he  continued  until  recently. 

Obituary  Note 

Charles  D.  Ward,  who  was  identified  with 
many  well  known  engineering  works  previous 
to  his  retirement  from  practice  some  years 
ago,  died  in  New  York  City,  July  30,  at  the 
age  of  seventy-eight  years.  During  the  latter 
years  of  his  life  he  specialized  in  waterworks, 
being  connected,  at  one  time,  with  the  Prov- 
idence (R.  I.)  system  as  principal  assistant 
engineer,  and  later,  with  the  Brooklyn,  New 
York  City,  water  department.  He  was  ad- 
mitted to  membership  in  the  American  Society 
of  Civil  Engineers  in  1869. 
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Water  causes  no  delay 
or  expense  when  canals 
are  dug  by 

HAYWARD 

SKID  EXCAVATORS 


THESE  machines  operate  from  the  hig-h 
level  and  back  away  from  the  excavation 
as  the  work  progresses.  They  can  be  used 
for  digging  trenches  through  soft  swampy 
land  as  well  as  through  dry  hard  clay  or  loam. 
"The  batter}'  of  four  Hayward  Skid  Excavators 
operating  Orange  Peel  Buckets  shown  above  is 
commencing  work  on  the  first  section  of  a  canal. 
Tlie-^e  machines  were  worked  in  pairs  and 
encountered  all  classes  of  material,  including 
large  and  small  stumps;  the  latter  were  removed 
by  the  1%  cubic  yard  Buckets  without  blasting. 
The  lower  view  shows  a  finished  section  of  the 
canal  after  the  water  was  run  in. 

When    you    have    digging    or 
material  handling  work  of  any 
character  we  will  be  glad  to 
advise  you. 
Write  for  pamphlets. 

THE  HAYWARD  COMPANY 

BUILDERS  OF  DIGGING  MACHINERY 

50  Church  St.,  New  York,  U.  S.  A. 
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Erie  and  Los  Angeles 

THOSE  who  have  followed  flood-preven- 
tion matters  closely  will  be  very  much 
interested  in  two  articles  in  this  issue,  the 
one  being  an  account  of  the  Erie  flood  and 
the  other  an  abstract  of  the  flood-preven- 
tion report  recently  rendered  by  Los  An- 
geles' engineers.  The  Erie  situation  is  dis- 
cussed in  another  editorial  in  these  pages 
and  needs  no  further  attention  here.  The 
Los  Angeles  report  is  chiefly  of  interest  in 
that  it  proposes  two  schemes  novel  so  far 
as  American  practice  or  recommendations 
go.  One  is  the  spreading  of  the  flood 
waters  in  the  upper  reaches,  so  as  to  store 
them  in  the  gravel  and  retard  their  flow 
into  channels  of  destruction,  and  the  other 
the  impeding  of  the  flow  in  steep  canyons 
by  the  construction  of  impeding  dams.  On 
neither  head  is  sufficient  information  avail- 
able at  present  to  speak  with  an  air  of 
finality.  The  proposals  are,  at  present  at 
least,  chiefly  of  interest.  Nevertheless  such 
observations  as  have  been  made  in  a  num- 
ber of  canyons  near  Los  Angeles  where  im- 
peding dams  have  been  built  indicate  that 
they  may  have  a  very  valuable  influence  in 
desynchronizing  the  peaks  from  the  various 
tributaries  to  a  main  and  important  chan- 
nel. Not  only  do  the  dams  impede  the  flow 
but  they  give  an  opportunity  for  the 
growth  of  brush,  which  affords  an  added 
retardant.  It  is  interesting  to  know  that 
an  experiment  station,  equipped  with  a 
suitable  dam  and  gaging  stations,  has  been 
provided  near  Los  Angeles  in  order  to 
study  thoroughly  the  effect  of  these  dams. 
It  is  to  be  hoped  that  the  appropriation 
suggested  in  the  report  will  be  made,  to 
the  end  that  complete  data  on  this  inter- 
esting scheme  may  be  made  available. 
The  Erie  flood,  coming  hard  upon  those  at 
Dayton  and  Los  Angeles,  with  many  minor 
di.sasters  in  various  parts  of  the  country, 
shows  the  wisdom  of  the  comprehensive 
studies  made  in  a  few  locations.  Other 
communities  must  awake  to  their  danger, 
and  flood  prevention  investigations  must 
become  fairly  common  in  the  near  future. 
Unless  they  do,  _serious  disaster  will  con- 
tinue to  be  invited. 


The  Porjus  Plant 

THE  TECHNICAL  side  of  the  Porjus 
development  (see  page  194)  has  features 
to  which  special  attention  should  be  called. 
American  engineers  will  probably  differ 
with  their  Swedish  brethren  in  the  selec- 
tion of  double-runner  units.  Here  the 
single-runner,  high-speed,  high-power  wheel 
has  been  made  the  standard,  and  at  Porjus 
would  probably  have  given  higher  efficiency 
than  the  design  actually  adopted.    At  Ni- 


agara Falls  double-runner  units  are  used 
in  most  of  the  plants,  but  the  advances  in 
the  design  of  single-runner  wheels  have  led 
the  Canadian  Niagara  Power  Company  to 
design  its  new  units  with  single  runners. 
Three  wheels  of  this  type  are  proposed  and 
will  run  at  the  same  speed  and  have  the 
same  output  as  the  double-runner  units  in 
the  same  plant.  Single-runner  units,  too, 
would  have  been  of  material  advantage  in 
the  design  of  the  generator  room,  as  the 
floor  could  have  been  located  at  a  higher 
elevation,  thus  doing  away  with  the  costly 
waterproofing  and  drainage  system.  The 
method  of  connecting  the  vertical  penstocks 
with  the  forebay  could  also,  it  would  seem, 
be  improved  upon.  As  now  arranged,  the 
penstocks  do  not  connect  directly  with  the 
forebay,  a  gate  being  interposed  between 
them.  While  the  engineers  have  figured 
this  forebay  to  act  as  an  ordinary  surge 
tank,  the  interposition  of  the  gate  will 
really  give  a  differential  action.  A  design 
of  this  sort  was  used  at  a  Canadian  plant 
some  years  ago,  but  the  trouble  encountered 
was  so  serious  that  both  penstocks  and  units 
had  to  be  replaced.  The  surge  chambers  on 
the  tailrace  tunnel  are,  of  course,  unusual, 
but  only  because  the  type  of  plant  with  a 
long  discharge  tunnel  is  more  or  less  un- 
common. Similar  chambers,  it  will  be  re- 
membered, have  been  used  at  the  large 
Mockfjard  plant,  completed  in  Sweden 
somewhat  over  two  years  ago. 

Discussion  at  the  Congress 

THE  papers  to  be  presented  at  the  Inter- 
national Engineering  Congress  in  San 
Francisco  next  month  will  be,  in  at  least 
one  important  particular,  radically  differ- 
ent from  those  ordinarily  read  before  tech- 
nical societies,  and  therefore  a  word  about 
the  kind  of  discussion  that  will  be  in  order 
may  not  be  amiss  at  this  time.  The  special 
feature  of  these  papers  is  that  they  have 
been  drafted  primarily  to  present  a  con- 
cise review  of  the  best  contemporaneous 
methods  and  practices  in  the  branches  of 
engineering  covered.  If  papers  prepared 
with  this  primary  object  are  discussed  by 
a  gathering  of  experts  and  the  good  points 
of  the  discussion  are  properly  edited,  it  will 
be  possible  to  compile  in  the  bound  volumes 
a  symposium  on  engineering  which  will  be 
unique  in  the  history  of  technical  literature. 
However,  to  make  this  possible,  and  the 
Engineering  Record  assumes  that  all  who 
attend  the  congress  will  concur  in  desiring 
this  end,  it  is  desirable  that  the  discussion 
shall  include  comment  from  a  large  number 
of  engineers,  each  viewing  the  subject  from 
his  own  angle  and  each  in  a  position  to 
speak  from  experience.  This  will  only  be 
possible,  in  view  of  the  brief  time  allotted 


for  each  session,  if  all  bear  in  mind  that 
comment  must  be  limited  to  that  which  is 
strictly  to  the  point.  In  the  numeroua  •«»• 
sions  of  the  congress  there  will  be  oppor- 
tunity for  discussion  on  a  wide  range  of 
subjects,  there  will  be  a  proper  time  and 
place  for  all  imi>ortant  comment  and  there 
will  be  no  excuse  for  introducing  other  than 
strictly  relevant  discussion  in  any  session. 
The  system  adopted  for  reporting  the  pro- 
ceedings of  the  congress  prevents  even  a 
temporary  record  of  irrelevant  discussion. 
The  several  committees  which  have  been 
appointed  to  organize  and  direct  the  com- 
pilation and  presentation  of  the  papers  have 
been  working  in  a  most  commendable  man- 
ner toward  making  the  congress  productive 
of  the  very  best  results.  Excellent  papers 
have  been  secured.  It  remains  only  to 
secure  a  large  volume  of  pertinent  discus- 
sion to  insure  the  unqualified  success  of  the 
meeting. 

Swedish  Power  Development 

COMPLETION  of  the  Porjus  hydroelec- 
tric plant,  described  in  this  and  in  the 
preceding  issue  of  the  Engineering  Record, 
marks  the  end  of  the  first  important  step 
in  the  hydroelectric  development  program 
adopted  by  the  Swedish  Government  in 
1906.  Economically  it  is  of  singular  im- 
portance in  Swedish  affairs.  As  is  quite 
generally  known,  the  country  is  rich  in  po- 
tential power  projects,  yet  when  coal  prices 
are  normal  about  $5,000,000  is  paid  out  by 
Swedish  railways  annually  for  imported 
coal.  Added  to  that  is  a  tremendous  con- 
sumption of  foreign  fuel  in  the  indus- 
tries. It  was,  after  a  careful  survey  of 
this  situation,  that  the  Government  itself 
determined  to  enter  into  the  ownership  of 
hydroelectric  plants,  primarily  for  the  pur- 
pose of  electrifying  the  State  railways. 
Power  rights  were  purchased  at  the  very 
start  on  three  streams,  but  not  until  1910 
was  the  Porjus  project  outlined  and  au- 
thorized. The  selection  of  this  aa  the  first 
development  was  due  to  the  excellence  of 
the  prospective  power  load,  that  is,  the 
transportation  of  ore  in  large  volume  and 
over  heavy  grades.  The  power  available  at 
Porjus,  however,  was  more  than  sufficient 
for  the  electrified  line  from  Kiruna,  in  the 
mine  fields,  to  the  Norwegian  frontier,  but 
investigation  showed  that  the  mining  in- 
dustry of  the  district  would  furnish  an 
ample  market,  even  at  the  start,  for  a  con- 
siderable surplus  power.  Furthermore,  it 
seemed  likely  that  the  market  would  grow 
and  justify  the  extension  of  the  plant  when 
water  was  made  available  by  the  construc- 
tion of  storage  works  on  the  Lule  lake  and 
river  system.  Aside  from  the  hard  and 
cold  economic  facts,  however,  the  Govern- 
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ment  felt,  on  comparing:  the  Porjus  plan 
with  an  alternative  project  that  it  would 
be  decidedly  advantageous  to  encourage 
development  in  such  a  remote  section  of  the 
country,  and  while  this  was  a  minor  con- 
sideration, it  nevertheless  had  weight  with 
the  Swedish  Legislature  in  voting  for  the 
Porjus  as  against  the  other  proposal. 


Should  the  Rattler  Go? 

IN  VIEW  of  the  doubt  frequently  ex- 
pressed as  to  the  value  of  the  rattler 
test  it  is  not  surprising  to  learn  that  one 
city — St  Louis — has  after  a  long  use  of 
this  type  of  testing  equipment  abandoned  it 
in  favor  of  ordinary  visual  inspection.  Just 
what  will  be  the  outcome  of  the  St.  Louis 
experiment  cannot  at  present  be  foretold, 
but  judging  by  the  knowledge  accumu- 
lated by  the  St.  Louis  Municipal  Test- 
ing Laboratory  for  a  number  of  years 
as  to  the  output  of  each  of  the 
plants  likely  to  sell  in  St.  Louis  ter- 
ritory the  result  should  be  satisfactory.  As 
a  matter  of  fact,  acceptance  of  paving 
block  does  rest  primarily  upon  the  visual 
test,  the  fact  being  long  since  determined 
that  certain  plants  regularly  meet  the  speci- 
fications so  far  as  the  rattler  is  concerned. 
That  does  not  mean  that  the  rattler  test 
has  not  been  made,  but  merely  that  the 
block  has  so  consistently  passed  that  the 
actual  acceptance  or  rejection  has  depended 
upon  visual  inspection.  There  can  be  no 
question  but  what  the  rattler  performs  one 
very  excellent  function — as  a  definite  and 
final  arbiter  between  engineer  and  manu- 
facturer. It  must  not  be  supposed,  how- 
ever, that  the  St.  Louis  engineers  would 
advocate  dispensing  with  the  rattler  when 
the  product  of  a  new  plant  was  first  to  be 
considered.  They  hold,  rather,  that  it  may 
be  safely  dispensed  with  when  the  product 
of  the  plant  is  already  pretty  well  known. 
In  other  words,  the  visual  inspection  is 
relied  upon  to  test  the  variations  from  a 
given  plant,  the  absolute  comparison,  how- 
ever, of  a  block  from  one  plant  with  that 
from  another  not  being  involved  in  visual 
inspection.  No  one  contends  that  the  rattler 
test  is  rational,  that  is,  that  its  results  are 
at  all  comparable  with  the  service  which 
block  is  expected  to  render  in  service.  Re- 
sistance to  abrasion  and  strength  to  with- 
stand blows  are,  of  course,  necessary  in  the 
pavement  and  are  revealed  to  some  extent 
by  the  performance  in  the  rattler,  but 
thoroughly  rational  the  test  is  not.  With 
competent  and  reasonable  inspectors  the 
St.  Louis  scheme  should  work  very  satis- 
factorily. With  arbitrary  inspectors,  and 
no  recourse  to  a  te.st  independent  of  the 
personal  equation  and  judgment,  such  a 
specification  may  work  a  hardship  on  a 
manufacturer. 


ties  of  civilization.  Such  will  undoubtedly 
be  the  case  with  aero  engineering.  It  is 
interesting  to  note  the  variety  of  influences 
which  are  working  to  develop  the  art  of 
flying  to  a  point  where  it  will  be  more  use- 
ful than  at  present.  The  greatest  of  these, 
of  course,  is  the  need  for  air  craft  in  mili- 
tary operations,  and  no  doubt  much  prog- 
ress toward  the  production  of  safer  and 
more  effective  machines  will  result  from 
the  urgent  need  in  the  present  European 
conflict.  However,  so  great  is  the  need  for 
military  air  craft  that  other  fields  of  use- 
fulness are  likely  to  be  lost  sight  of,  and 
it  may  be  worth  while  to  point  out  some  of 
these.  Recently,  on  the  occasion  of  an  acci- 
dent to  a  pleasure  boat  just  off  shore  from 
a  popular  beach  resort  in  California,  it  was 
demonstrated  that  an  aeroplane  could  be 
used  effectively  for  dropping  life  preservers 
to  persons  struggling  in  the  water  beyond 
the  surf  line.  This  incident  started  a 
campaign  to  have  the  life-saving  service 
equipped  with  aeroplanes.  The  plan,  if  suc- 
cessful, would  greatly  increase  the  effect- 
iveness of  that  department  in  carrying  aid 
to  vessels  in  distress.  Post-oflice  officials  in 
Washington  have  long  recognized  the  ad- 
vantage of  using  aero  delivery  service  for 
crossing  the  deserts  and  mountains  of  the 
West  and  North>  and  in  many  cases  where 
means  of  communication  are  uncertain  it 
seems  almost  a  necessity.  Even  in  well 
settled  Western  districts  mountain  chains 
often  necessitate  circuitous  rail  routes,  and 
these  afford  opportunity  for  great  time- 
saving  if  aerial  mail  service  were  estab- 
lished. For  example,  a  letter  leaving  Port- 
land, Ore.,  on  Monday  does  not  reach 
Eureka,  Cal.,  via  San  Francisco,  until 
Thursday,  yet  the  stretch  which  causes  the 
delay  could  be  bridged  by  a  two-hour 
aerial  run  between  Eureka  and  Redding, 
Cal.,  which  are  only  95  miles  apart  as  the 
crow  flies.  Those  whose  duty  it  is  to  watch 
for  forest  fires,  to  patrol  transmission  lines 
or  to  carry  relief  into  frozen  wastes  or  the 
desert  areas,  and,  in  short,  many  whose 
work  is  now  accomplished  under  difliculties 
because  of  transportation  problems,  will  be 
able  greatly  to  increase  their  range  and 
efficiency  when  the  aeroplane  as  a  safe 
and  well  controlled  conveyance  is  at  their 
disposal. 


Aero  En^neering 

NEW  branches  of  engineering  that  ap- 
pear from  time  to  time  and  are  nov- 
elties for  awhile,  almost  without  exception 
develop  into  important  fields  in  which 
specialists  are  trained  and  which  finally 
become  closely  identified  with  the  necessi- 


Drowning  Sensational  Reports 
with  Truth 

NEED  for  education  of  the  public  in 
engineering  matters  has  been  com- 
mented on  in  this  journal  many  times,  but 
a  trivial  accident  in  Chicago  last  week 
brought  it  to  the  front  vividly.  Tension 
over  the  safety  of  the  public  on  all  kinds 
of  transportation  facilities  is  at  an  ab- 
normal pitch  due  to  the  Eastland  disaster. 
It  was  reflected  in  the  hysteria  with  which 
some  of  the  newspapers  magnified  an  in- 
significant collision  of  two  elevated  trains 
on  the  Wells  Street  bridge,  overlooking  the 
overturned  boat.  Questions  as  to  whether 
an  elevated  train  could  plunge  into  the 
river  through  an  "open"  bridge  were 
anxiously  asked.  None  of  the  reporters 
thought  to  go  to  the  offices  of  the  company 


to  find  out  what  safeguards,  if  any,  were 
provided  to  prevent  such  an  accident. 

Finally  the  engineers  of  the  company 
called  up  one  of  the  dailies.  They  found 
the  editor  more  than  willing  to  be  shown. 
Finding  the  reporter  he  sent  was  inter- 
ested, the  electrical  engineer  and  engineer 
of  maintenance  of  way  spent  three  hours 
with  him,  first  going  over  the  plans  of  the 
interlocking  system  and  then  demonstrat- 
ing to  him  on  the  ground  the  various  safety 
devices.  A  boat  came  through  and  he  saw 
the  sequence  of  six  distinct  safeguarding 
operations  which  finally  permitted  the 
bridge  to  be  opened.  The  engineers  con- 
cluded just  for  once  as  an  experiment  to 
take  plenty  of  time  to  get  the  idea  into  the 
reporter's  head  correctly.  Whether  they 
were  disappointed  or  not,  the  newspaper- 
man's article,  logically  handled,  could  not 
help  but  allay  any  fears  that  the  earlier 
discussions  had  aroused  in  the  minds  of 
thousands  of  thoughtful  readers. 

It  will  pay  the  engineering  profession  big 
dividends  to  be  patient  with  the  newspaper 
man,  to  give  him  plenty  of  attention  and 
time  so  that  he  can  thoroughly  understand 
an  intricate  problem.  He  cannot  put  his 
ideas  on  paper  in  an  intelligent  way  unless 
he  has  grasped  the  situation.  Once  under- 
stood he  can  be  trusted  to  feature  the  big 
points  in  their  proper  proportions.  The 
lesson  to  engineers  is,  as  Professor  Newell 
has  explained  it,  to  drown  out  the  sensa- 
tional, which  is  rarely  correct,  with  plenty 
of  truth. 


Plumbing  as  Viewed  from  the  Engi- 
neers' Standpoint 
WITHIN  a  generation  a  great  change 
has  taken  place  in  the  status  of 
plumbing.  Thirty  years  ago  sewer-gas  was 
regarded  as  an  important  cause  of  certain 
diseases,  and  even  ground  air  was  so  much 
feared  that  Prof.  William  Ripley  Nichols, 
chemist  of  the  Massachusetts  State  Board 
of  Health  made  a  study  of  the  ground  air 
of  the  Back  Bay  district  of  Boston  to  ascer- 
tain if  it  possessed  harmful  characteristics. 
Suffice  it  to  say  that  the  celebrated  chemist 
gave  the  ground  air  a  clean  bill  of  health, 
while  present-day  bacteriologists  absolve 
sewer  air  from  the  charge  of  disease  trans- 
mission. 

To  a  great  extent,  therefore,  plumbing 
has  ceased  to  be  an  acute  health  problem. 
That  being  the  case  why  should  not  the 
inspection  of  plumbing  be  transferred 
from  health  to  building  departments? 
There  already  appears  to  be  a  drift  in  this 
direction.  Also,  if  the  question  of  health 
be  a  remote  one,  why  should  not  there  be 
a  material  simplification  of  plumbing  dcr 
signs  with  an  elimination  of  some  of  the 
useless  vent  pipes,  running  traps,  and 
what  not?  The  money  thus  saved  might 
well  be  expended  in  better  materials  and 
more  fixtures. 

In  another  respect  the  plumbing  business 
has  changed.  The  day  of  the  lead  worker 
has  passed.  .  The  plumber  is  no  longer  a 
skilled  handler  of  lead;  he  is  becoming  an 
assembler  of  fixtures,  machine  made  and 
easily  put  together.  The  number  of  wiped 
joints  is  being  steadily  decreased  and  the 
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skill  demanded  of  the  workers  is  being 
lessened  day  by  day.  It  is,  of  course,  de- 
sirable and  necessary  to  have  pipes  and  fix- 
tures well  installed,  because  even  though 
sewer  air  may  not  cause  disease  it  should 
not  be  allowed  to  contaminate  indoor  air. 
It  is  offensive  and,  after  all,  may  be  found 
to  be  not  wholly  without  influence  on 
health.  Plumbers  should,  therefore,  be  li- 
censed as  heretofore  and  care  taken  to  have 
good  workmanship.  But  greater  emphasis 
should  be  given  to  the  inspection  of  plumb- 
ing materials.  Standards  should  be  set, 
not  only  for  pipes  but  for  all  sorts  of  fit- 
tings and  for  connections. 

Another  matter  that  deserves  study  is 
that  of  fitness  of  materials  for  particular 
services,  as,  for  instance,  the  relative  value 
of  cast-iron  or  wrought-iron  for  soil  pipes 
and  the  use  of  brass  pipe  for  hot-water 
services.  There  are  scores  of  problems  of 
this  character  that  might  be  profitably 
studied.  With  the  cost  of  plumbing  instal- 
lations equaling  5  to  10  per  cent  of  the 
total  cost  of  buildings,  and  with  our  large 
office  and  factory  buildings  housing  as  many 
people  as  are  found  in  a  small  village,  it  is 
time  that  great  attention  be  given  to  plumb- 
ing not  so  much  from  the  standpoint  of 
health  as  from  that  of  economy  and  eflS- 
ciency.  Furthermore,  the  steel  frames  of 
our  buildings  may  be  liable  to  injury  from 
the  escape  of  moisture  and  corrosive  gases 
through  holes  in  pipes.  Such  being  the 
case,  plumbing  standards  cannot  well  be 
neglected. 


City  and  Corporation  Co-operate  in 
Subsurface  Problems 

AN  INTERESTING  case  of  possible  co- 
operation between  a  municipality  and 
a  public-service  corporation  has  been 
brought  to  light  by  the  study  of  the  sub- 
surface conditions  in  New  York  made  by 
the  Public  Service  Commission.  It  appears 
that  the  present  gas  companies  in  New 
York  represent  the  end  results  of  the  con- 
solidation of  six  companies,  all  of  which 
had  one  or  more  mains  in  various  streets. 
As  a  result,  there  are  probably  about  500 
miles  of  unnecessary  line.  As  franchises 
of  some  of  the  companies  have  expired,  the 
city  has  insisted,  previous  to  the  laying  of 
new  pavements,  that  the  old  lines  be  cut 
out  of  service.  However,  when  subsurface 
structures  interfere  with  proposed  subway 
lines  the  Public  Service  Commission,  under 
the  law,  is  obliged  to  restore  the  property 
as  far  as  possible  as  it  finds  it,  or  in  any 
event  to  provide  an  equivalent  service. 
That  would  mean  that  even  if  one  main 
were  adequate  to  the  service  and  two  others 
were  in  the  street,  having  been  laid  by  one 
of  the  merged  companies  and  now  unneces- 
sary, the  commission  nevertheless  would  be 
obliged  to  furnish  capacity  equivalent  to 
the  three  in  the  restoration.  Apparently 
this  is  a  great  waste  for  the  city  and  of  no 
value  to  the  gas  company.  In  fact,  it  may 
be  the  source  of  loss  to  the  latter  because  of 
the  higher  maintenance  charges.  Never- 
theless, the  company  cannot  stand  idly  by 
and  allow  the  mains  which  still  hold  fran- 


chise rights  to  be  eliminated.  The  value 
of  these  mains  has  been  capitalized  and  to 
destroy  them  would  require  changes  in  the 
capital  account.  For  that  reason  the  situa- 
tion is  not  one  to  be  decided  by  fiat,  but  is 
distinctly  of  the  type  of  problem  where 
broad-minded  consideration  is  necessary  on 
part  of  both  the  city  and  of  the  company. 
In  the  long  run,  no  doubt,  both  would  be 
gainers  by  the  elimination  of  unnecessary 
lines. 

In  reporting  on  the  subject  recently, 
Charles  N.  Green,  engineer  of  subsurface 
structures  of  the  Public  Service  Commis- 
sion, suggested  that  this  matter  be  taken 
up  with  the  gas  companies  with  a  view  to 
adjustment.  He  recommended  also  that 
legislation  be  secured  which  would  allow 
the  three  companies  now  existing  (two  of 
which  are  controlled  by  the  largest  com- 
pany, the  Consolidated)  to  consolidate,  thus 
releasing  a  still  greater  number  of  lines, 
and  that  unnecessar>'  franchises  be  con- 
demned. Further  than  this,  Mr.  Green 
recommends  that  a  new  system  of  gas  dis- 
tribution be  designed,  that  all  changes  be 
made  to  conform  to  it  and  that  the  advisa- 
bility of  locating  certain  structures  under 
the  sidewalk  be  considered.  The  last  point, 
the  use  of  the  sub-sidewalk  space,  has  al- 
ready made  marked  progress  in  New  York. 
There  is  no  question  as  to  the  desirability 
of  water,  electric-light  and  pneumatic-tube 
services  being  so  placed,  but  there  is  ques- 
tion as  to  whether  this  is  a  suitable  loca- 
tion for  gas  mains,  due  to  the  danger  of 
leakage  and  resulting  explosion.  Neverthe- 
less by  a  proper  design  it  may  be  possible 
to  overcome  the  objections  that  have  been 
offered. 

Taken  altogether  the  problem  is  one  that 
can  be  solved  only  by  co-operation  between 
city  and  company.  The  present  procedure 
is  not  only  wasteful,  and  therefore  should 
not  continue,  but  results  in  taking  space  un- 
necessarily that  may  before  long  be  needed 
for  other  utilities. 


Preparedness — What   Its  Neglect 
Cost  Erie 

PREPAREDNESS  is  a  word  which  has 
been  so  closely  linked  with  the  subject 
of  national  defense  that,  for  the  present  at 
least,  people  are  apt  to  think  of  it  only  in 
terms  of  battleships,  coast  defenses,  muni- 
tions and  military  training.  The  recent 
flood  at  Erie,  Pa.,  which  collected  a  toll  of 
thirty  lives  and  several  million  dollars  in 
property  damage,  is  a  forceful  reminder  of 
the  need  for  a  kind  of  preparedness  which 
has  nothing  to  do  with  war. 

Theodore  E.  Seelye,  who  visited  the 
stricken  Pennsylvania  city  in  order  to  give 
to  the  readers  of  this  journal  the  facts  re- 
garding the  flood,  does  not  mince  words  in 
stating  just  what  was  responsible  for  the 
disaster.  In  his  article  on  page  186  he  lays 
the  blame  squarely  upon  the  inadequate 
waterway  of  Mill  Creek,  due  to  encroach- 
ments by  buildings  and  insufliicient  bridge 
and  culvert  openings.  When,  on  Aug.  3, 
rain  fell  at  an  excessively  high  rate— 4.31 
in  in  4  hr.— the  restricted  stream  channel, 


which  pas»es  thruuyh  the  very  heart  of  the 
city,  was  called  upon  to  perform  the  task 
of  carrying  a  flow  far  beyond  iU  capacity. 
The  invasions  of  its  right-of-way  by  struc- 
tures misplaced  or  poorly  designed  could 
have  but  one  result— the  backing  up  of  the 
flow  and  the  accumulation  of  debris  which, 
forming  impromptu  dams,  served  to  divert 
the  surging  current  into  the  city  streets. 
Buildings  were  floated  from  their  founda- 
tions or  were  undermined  and  collapsed, 
pavements  were  ripped  up,  water  and  gaa 
mains  broken  and  all  the  damage  charac- 
teristic of  other  severe  floods  was  done. 

Who,  then,  is  responsible  for  allowing 
the  channel  of  Mill  Creek  to  become  clut- 
tered with  obstructions  which  strangled  its 
free  flow  at  the  very  time  when  it  should 
have  been  working  at  maximum  capacity? 
The  city  had  ample  warning  of  the  damage 
which  would  follow  an  intense  precipita- 
tion, for  the  flood. of  Aug.  3  was  the  third 
of  its  kind,  the  other  two  having  occurred 
in  1893  and  1878.  It  is  fair  to  assume  that 
the  city's  engineers  must  have  foreseen  the 
possibilities  of  an  unusually  severe  storm 
but,  assuming  that  they  did  so,  it  is  not 
unthinkable  that  their  recommendation 
should  pa.ss  unheeded  by  the  authorities 
empowered  to  approve  of  the  location  of 
encroaching  or  inadequate  structures  or  to 
supply  funds  for  the  improvement  of  the 
creek.  In  this  connection  a  quotation  from 
Mr.   Seelye's  article  is   illuminating: 

"The  failure  of  the  50-ft.  dam  at  Austin, 
Pa.,  on  Sept.  30,  1911,  resulted  in  the  pas- 
sage of  a  law  by  the  Legislature  of  the 
State,  providing  for  the  investigation  of 
the  safety  of  every  dam,  and  that  no  new 
dams  could  be  built  until  the  plans  had 
been  approved  by  the  State  Water  Supply 
Commission.  This  law  also  provided  for 
the  approval  of  plans  for  bridges,  culverts 
and  encroaching  buildings  or  other  struc- 
tures. Unfortunately  the  buildings  and 
encroachments  which  caused  the  damage 
along  Mill  Creek  were  built  before  this  law 
was  enacted.  Recently  applications  have 
come  before  the  commission  for  the  con- 
struction of  culverts  and  buildings  on  and 
along  this  stream,  and  the  engineers  of  the 
State  have  pointed  out  the  necessity  for 
leaving  a  large  unobstructed  channel  and 
have  met  with  decided  opposition." 

It  generally  takes  a  disaster  such  as  the 
one  at  Erie  to  overcome  opposition  of  the 
kind  to  which  Mr.  Seelye  refers.  The 
catastrophe  emphasizes  again  the  need  for 
the  supervision,  by  a  disinterested  body,  of 
the  occupancy  of  flood-plain  land  and  the 
adequacy  of  bridge  openings.  Upon  city 
and  State  oflicials  there  rests  a  responsi- 
bility for  preparedness  against  repetitions 
of  the  Erie  flood  which,  taken  in  the  aggre- 
gate, is  by  no  means  insignificant  when 
compared  to  preparedness  of  a  strictly  mili- 
tarj'  nature.  And  yet,  just  preceding  the 
Erie  flood,  the  State  of  Pennsylvania  felt 
obliged  to  adopt  measures  of  retrenchment 
which  resulted  in  the  curtailment  of  the 
activities  of  the  State  Water  Supply  Com- 
mission and  the  discharge  of  a  number  of 
the  members  of  its  engineering  staff — ^the 
very  men  specially  qualified  to  forestall 
such  diisasters  as  the  one  of  Aug.  3. 
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LKlh  i    ilKEETS   AFTER    THE   FLOOD    WERE   PILED    HIGH    WITH    THE    WRECKAGE    OF    FALLEN    BUILDINGS 

Restricted  Stream  Channel  Responsible  for  Erie  Flood  Damage 

Encroachments  by  Buildings,  Bridges  and  Culverts  on  Line  of  Mill  Creek  Back  Up 
Water  of  Severe  Storm,  Causing  Loss  of  Thirty  Lives  and  $2,000,000  Property  Damage 

By  THEODORE  E.  SEELYE 
Of  the  Firm  of  Farley  Gannett,  Consulting  Engineer,  Harrisburg,  Pa. 


THE  loss  of  thirty  lives  and  $2,000,000 
worth  of  property  by  floods  following 
the  severe  storm  at  Erie,  Pa.,  on  Aug.  3, 
was  due  to  encroachments  by  buildings, 
bridges  and  culverts  upon  the  channel  of 
Mill  Creek,  which  passes  through  the  city 
for  3  miles.  The  rainfall  of  4.31  in.  which 
preceded  the  catastrophe  resulted  in  a  run- 
off too  great  for  the  restricted  channel  to 
carry  off,  and  the  water  backed  up  at  points 
narrowed  by  encroaching  buildings,  inade- 
quate bridges  and  culverts  until  these 
structures  failed  and  the  accumulated  water 
and  debris  descended  to  repeat  the  operation 
at  a  lower  point. 

Mill  Creek  and  Its  Watershed 

Mill  Creek  flows  into  Presque  Isle  Bay, 
Lake  Erie,  through  the  city  of  Erie,  drain- 
ing at  its  mouth  12.9  sq.  miles.  It  rises  a 
few  miles  to  the  southeast  of  the  city  and 
flows  west,  parallel  to  the  lake  shore  and 
3  miles  south  of  it,  turning  abruptly  north 
about  2  miles  before  it  enters  the  built-up 
section  of  the  town.  Its  watershed  lies  in 
the  sandy,  gravelly  soil  typical  of  this  once 
srlaciated  region,  and  is  underlaid  at  a  slight 
depth  by  a  gray  slate  formation  which  is 
productive  of  a  high  rate  of  runoff.  It  is  in 
a  high  state  of  agricultural  productivity, 
containing,  however,  no  other  municipalities 
than  Erie.  The  countryside  is  composed  of 
rolling  hills  with  little  timber  on  them  or 
in  the  valleys.  Just  before  entering  the 
city  the  stream  emerges  from  a  narrow  val- 
ley through  which  it  passes  for  about  2 
miles.  The  sides  of  this  valley  rise  steeply 
about  100  ft.  above  the  water. 

It«  slope  through  the  2.75  miles  of  its 
course  within  the  city  is  very  steep,  the 
fall  being  187  ft.,  or  nearly  70  ft.  per  mile. 
Beyond  the  city  limits  the  fall  is  47  ft.  per 
mile,  and  becomes  less  steep  farther  up- 
stream. This  character  of  profile  is  most 
unusual,  and  is  due  to  the  descent  from  the 
higher  lake  terrace,  on  which  most  of  the 
watershed  lies,  to  the  Lake  Erie  level. 

The  thriving  city  of  Erie  lies  upon  the 
shores  of  Presque  Isle  Bay  and  has  a  popu- 
lation of  about  75,000.  It  is  the  center  of  a 
large  manufacturing  district  and  is  pro- 
vided with  tran-sportation  facilities  by  the 
New  York  Central,  Pennsylvania  and  Nickel 
Plate  railroads  and  by  navigation,  upon  the 
lakes. 


The  recent  flood  on  Mill  Creek  was  the 
first  serious  catastrophe  suffered  by  the  city, 
though  two  previous  floods  had  resulted  in 
some  damage.  Considerable  difficulty  was 
experienced  in  the  search  for  bodies,  due 
to  the  immense  piles  of  wreckage  and  de- 
bris, and  it  will  probably  be  some  time  be- 
fore an  accurate  death  list  can  be  made.  It 
is  believed  that  a  majority  of  the  deaths 
were  caused  by  crushing  and  blows  from 
debris.  From  authentic  sources  it  was 
learned  that  several  people  were  removed 
from  the  wreckage,  still  alive,  as  long  as 
48  hr.  after  the  flood. 

The  flood  took  its  course  through  a  low- 
lying  portion  of  the  city,  and  most  of  the 
houses  destroyed  were  of  the  cheaper  type, 
although  in  the  lower  reaches  an  excellent 
residential  section  lay  in  its  path.  Alto- 
gether about  200  houses  were  destroyed,  in- 
cluding residences,  public  garages,  jobbing 
houses  and  manufacturing  plants.  An  area 
about  21/2  miles  long  and  one  to  three  blocks 
in  width  was  affected.  State  Street,  the 
main  business  street,  suffered  only  to  a 
slight  extent,  although  in  close  proximity 
to  the  raging  waters,  which  in  a  few  places 
flowed  to  a  depth  of  several  feet  over  its 
surface. 

The  fact  that  the  damage  was  wrought 


after  dark,  between  8.30  and  9.30  p.  m., 
made  the  loss  of  life  greater  among  the 
residents  of  the  district,  although  it  proba- 
bly resulted  in  less  loss  of  life  in  the  mills 
and  business  houses.  Owing  to  the  dark- 
ness rescue  work  was  most  difficult,  and 
lives  were  lost  which  might  otherwise  have 
been  saved.  There  was,  however,  great 
heroism  shown  in  many  of  the  rescues. 
Many  people  who  had  gone  to  bed  were 
taken  unawares,  and  had  no  opportunity 
for  escape  when  their  houses  were  floated 
off  by  the  current. 

Flood  Warnings  Unheeded 

There  is  one  striking  point  which  stands 
out  among  others  with  regard  to  the  human 
element  in  this  flood.  The  fact  that  so  long 
a  time  had  elapsed,  over  twenty-five  years, 
since  this  stream  was  in  flood  before,  made 
it  impossible  for  many  of  the  people,  even 
though  they  were  warned,  to  believe  that 
this  tiny  stream  with  which  they  were  fa- 
miliar could  possibly  reach  the  heights  and 
do  the  damage  which  it  actually  did.  These 
people,  therefore,  did  not  heed  the  warn- 
ings which  were  given  them  and  remained 
in  their  houses  to  be  carried  off  with  these 
structures  when  they  went  downstream. 

Immediately  upon  the  receipt  of  word  of 


along  parade  street  frame  houses  were  swept  from  their  foundations 
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The  Path  of  the  Erie  Flood  Is  Marked  by  Battered  Structures, 

■b^roded  Streets  and  Piles  of  Debris 
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ALL  THAT  IS  LEFT  OF  A  BRICK  ARCH  BRIDGE 


REPAIRS    STARTED    ON    NICKEL    PLATE    RAILROAD    CULVERT 


SEVENTEENTH    STREET    BRIDGE    WAS    COMPLETELY  WRECKED 


SIXTEENTH    STREET    BKIDGL    ^iiuAU)    BY    FLOOD    DfiBRIS 


ASPHALT    PAVED    STREETS    WERE   RIPPED    UP    BY    CURRENT 


GARAGE    WHICH    WAS    UNDERMINED    AND    COLLAPSED 


IHGH    WATER  REACHED  LEVEL   12  FEET  ABOVE  CREEK  BED 


GLENWOOD  CONCRETE  DAM  WHICH  WITHSTOOD  FLOOD 
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the  flood  the  State  Health  Department  sent 
men  to  Erie  to  look  after  the  health  and 
welfare  of  the  city  and  to  direct  the  clear- 
ing up  of  the  debris.  The  State  constabu- 
lar>'.  Federal  marines.  State  militia  and  the 
city  police  guarded  the  damaged  district 
against  pillage.  The  Health  Department 
men  were  all  experienced  in  the  very  simi- 
lar conditions  which  they  found  at  Austin 
after  the  failure  of  the  dam  above  that 
town  four  years  ago.  The  Water  Supply 
Commission  of  Pennsylvania  was  also  rep- 
resented by  some  of  its  engineers. 

Records  of  Rainfall 

The  water  performed  many  freaks  in  its 
passage  through  the  city.  Sheets  of  as- 
phalt, 20  ft.  or  more  square,  were  torn  up, 
and  in  some  cases  were  left  standing  on 
end  against  buildings.  Large  frame  build- 
ings, sometimes  practically  intact,  were 
moved  to  new  sites,  or  wedged  in  between 
other  buildings.  Steel  superstructures  of 
bridges,  smoke-stacks,  boilers,  automobiles, 
and  other  heavy  objects  were  carried  long 
distances. 

The  rainfall  from  noon,  Aug.  3,  to  noon, 
Aug.  4,  was  the  greatest  recorded  at  the 


Three  distinct  storms  are  to  be  noted  in 
the  precipitation  record,  one  occurring  be- 
tween 4  and  4.30  p.  m. ;  one  between  5.15 
and  5.45  p.  m.,  and  the  last  between  6.30  and 
7  p.  m. 

The  earlier  storms  were  of  sufficient  in- 
tensity to  saturate  the  top  soil  thoroughly 
and  fill  the  stream,  while  in  the  periods  be- 
tween storms,  about  45  min.,  a  sufficient 
amount  of  rain  fell  to  maintain  a  complete 
saturation  and  cause  a  high  rate  of  runoff 
for  the  last  part  of  the  rain. 

The  maximum  rate  of  discharge  during 
the  flood  is  difficult  of  determination,  but 
all  the  methods  used  indicate  that  it  was 
unusually  high  and  some  unexpected  results 
were  obtained.  Three  methods  were  used — 
the  discharge  over  the  Glenwood  Dam,  Kut- 
ter's  formula  at  a  section  of  the  creek  about 
1500  ft.  below  the  dam,  and  by  a  distribu- 


section  indicated  a  slope  of  1  per  cent.  With 
n  =  0.066,  a  discharge  of  8855  sec.-ft.  was 
obtained,  or  at  the  rate  of  850  sec.-ft.  per 
square  mile  for  the  10.4  sq.  miles  of  tribu- 
tary drainage  area. 

The  third  method  used  was  to  divide  the 
watershed  into  small  areas,  and,  assuming  a 
distribution  over  the  entire  shed  of  a  rain- 
fall similar  in  intensity  and  character  to 
that  which  fell  in  Erie,  compute  the  time 
interval  required  for  the  water  vented  from 
each  section  to  reach  a  given  point.  This 
method  is  applicable  only  to  small  water- 
sheds. By  this  method  a  runoff  of  approxi- 
mately 900  sec.-ft.  per  square  mile  of  drain- 
age area  was  obtained.  The  maximum  rate 
of  discharge  was  probably  at  the  rate  of 
about  800  sec.-ft.  per  square  mile. 

The  bridges  over  the  stream  at  the  street 
crossings  were  largely  responsible  for  the 


AT  RIGHT  —  RE- 
MAINS 0  F  TWO 
BRIDGES  WHICH 
CROSSED  MILL 
CREEK 


AT  LEFT^ — FLOOD 
WASHED  OUT  ABUT- 
MENTS OF  STATE 
STREET  BRIDGE 


U.  S.  WeaLi.ti  Uoacivatory  in  Erie  during 
the  forty-two  years  since  its  establishment, 
a  total  of  5.77  in.  having  fallen  from  3.24 
p.  m.,  Aug.  3,  to  5.30  a.  m.,  Aug.  4.  The 
larger  part  of  the  precipitation  occurred 
during  the  first  4  hr.,  when  4.31  in.  were 
recorded.  The  greatest  intensity  for  5  min., 
10  min.,  etc.,  is  shown  in  Table  1 : 


Tabu  1. — Greatkst  JtuitrAii.  Intensitt  f<»  Dir- 

rzaxNT  TiiiE  Intervals 
Period  Inches  of  Rain 

5  min. — 6.44   to  6.49  p.  m 0.39 

10  min. — 6.43   to  6.53  p.  m'. 0.66 

15  min. — 6.34   to  6.49  p.   m 0.87 

30  min. — 6.24  to  6.54  p.  m 1.38 

1  hr.    — 5.53  to  6.53  p.  m 1.50 

2  hr.    — 1.53  to  6.53  p.   m 2.84 

t  hr.    — 3.53  to  6.53  p.  m 4.04 

4  hr.    —3.24  to  7.24  p.  m 4.31 


It  will  be  noted  that  the  greatest  intensity 
waa  recorded  for  the  10-min.  interval  be- 
tween 6.43  and  6.53  p.  m.,  when  0.66  in. 
fell. 

The  precipitation  by  15-min.  intervals 
from  3.30  to  7.30  p.  m.  is  given  in  Table  2 : 


Table  2. — PEBcnrrATioN  bt  15-Minute  Intervals 
Time  Precipitation,  Accumuiation, 

Interval  (p.m.)  Inches  Inches 

3.30  to  3.45  0.13  0.13 

3.45  to  4.00  0.18  0.31 

4.00  to  4.15  0.39  0.70 

4.15  to  4.30  0.52  1.22 

4.30  to  4.45  0.16  1.38 

4.45  to  5.00  0.07  1.45 

5.00  to  5.15  0.12  1.57 

5.15  to  5.30  0.64  2.21 

5.30  to  5.45  0.39  2.60 

5.45  to  6.00  0.22  2.82 

6.00   to  6.15  0.03  2.85 

6.15  to  6.30  0.16  3.01 

6.30  to  6.45  0.74  S.7S 

6.45  to  7.00  0.51  4.26 


tion  of  the  precipitation  over  the  drainage 
basin. 

Glenwood  Dam  Survives 

The  Glenwood  Dam  was  built  by  the  city 
across  Mill  Creek  in  Glenwood  Park,  on  the 
outskirts  of  the  inhabited  area,  about  ten 
years  ago.  It  consists  of  a  hollow,  rein- 
forced concrete  spillway  about  35  ft.  long, 
6  ft.  high,  and  3  ft.  below  abutments,  in 
the  bed  of  the  creek,  flanked  by  earth  em- 
bankments, 125  ft.  long  on  the  east  end  and 
75  ft.  long  on  the  west  end.  The  dam  was 
completely  overtopped  during  the  flood,  and 
water  to  a  depth  of  about  4  ft.  passed  over 
the  embankments.  The  west  embankment 
was  breached  in  two  places,  but  to  a  depth 
only  a  little  lower  than  the  spillway  crest. 
Contrary  to  press  reports,  the  failure  of 
the  dam  had  nothing  whatever  to  do  with 
the  flood  in  the  city,  since  it  was  not  only 
almost  entirely  submerged,  but  its  storage 
capacity  was  negligible. 

Rate  of  Discharge  Determined 

With  a  4-ft.  depth  over  the  earth  em- 
bankment, the  quantity  passing  the  dam 
amounted  to  7050  cu.  ft.  per  second,  or  at 
the  rate  of  760  sec.-ft.  per  square  mile  for 
the  tributary  drainage  area  of  9.27  sq. 
miles. 

A  cross-section  of  the  creek  about  1500 
ft.  below  the  dam,  and  shortly  below  the  site 
of  the  Elliot  Street  bridge,  was  used  as  a 
basis  of  computation  by  Kutter's  formula. 
Slope  measurements  made  by  the  Water 
Supply  Commission  of  Pennsylvania  at  the 


extraordinary  flood  losses.  These  were  not 
only  inadequate  to  carry  the  discharge,  but 
soon  became  clogged  with  debris,  causing 
the  flood  to  pass  over  them  or  carry  them 
away.  At  Twenty-sixth  Street  the  street 
level  was  about  25  ft.  above  the  creek,  which 
flowed  under  it  through  a  small  brick  cul- 
vert. This  crossing  acted  as  a  dam  until 
water  passing  over  it  carried  the  bridge  ap- 
proaches away,  causing  a  rush  of  water 
below  and  great  damage.  This  was  re- 
peated at  successive  bridges,  causing  a  great 
increase  in  the  height  of  the  flood  water. 
About  twenty-five  bridges  cross  Mill  Creek 
in  the  city  limits,  and  all  but  three  or  four 
of  these  were  either  destroyed  or  new  chan- 
nels cut  around  them.  About  thirty  high- 
way bridges  were  destroyed  in  the  country 
districts. 

Several  important  manufacturing  estab- 
lishments were  built  over  the  creek,  form- 
ing complete  obstructions.  The  water 
swirled  around  these  plants,  clearing  away 
all  frame  buildings  and  causing  a  complete 
ruin  of  all  material,  machinery,  etc.,  in  the 
ground  floors  and  basements  of  the  fac- 
tories. 

Railroad  traffic  was  suspended  for  a 
period  as  the  result  of  washouts  and  the 
de.struction  of  bridges.  The  Nickel  Plate 
Railroad  crossing  over  Mill  Creek  in  Erie 
was  destroyed,  the  small  concrete  culvert 
which  was  built  to  carry  the  stream  proving 
entirely  inadequate.  Severe  erosion  of  the 
fills  and  roadbeds  of  the  railroads  attested 
to  the  intensity  of  the  rain. 

Fourmile  Creek,  near  Erie,  flooded  in  a 
manner  similar  to  Mill  Creek  but  was  not 
so  obstructed,  and  did  little  damage  other 
than  the  destruction  of  a  few  bridges. 
Neighboring  communities  reported  damage 
of  lesser  importance  indicating  that  the  pre- 
cipitation covered  a  fairly  wide  area. 

This  is  the  third  great  flood  in  Mill  Creek 
of  which  record  has  been  obtained,  and  it  is 
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to  be  hoped  that  there  may  be  truth  enough 
in  the  superstition  regarding  the  success 
of  the  third  time  to  enable  the  city  to  con- 
struct works  to  prevent  a  fourth  occurrence 
On  Sept.  10,  1878,  the  first  flood  camej 
and  several  people  lost  their  lives,  while 
much  property  was  damaged.  The  popula- 
tion of  Erie  was  small  then,  only  28,000  as 
compared  with  75,000  to-day.  The  channel 
was  not  so  much  encroached  upon  and  the 
losses  were  much  lighter. 

In  1893  came  the  second  inundation,  caus- 
ing much  damage  but  no  loss  of  life.  Fol- 
lowing this  experience  an  attempt  was  made 
by  some  of  the  citizens  to  pass  a  bond  issue 
to  effect  a  remedy.  It  was  unsuccessful,  and 
now  that  still  further  reductions  have  been 
made  in  the  channel  capacity,  still  more 
valuable  property  and  buildings  placed  in 
way  of  floods,  still  more  lives  put  in  jeop- 
ardy in  houses  in  the  flood  zone,  the  penalty 
of  procrastination  has  been  paid. 

We  do  not  know  how  the  discharge  during 
the  floods  of  1878  and  1893  compared  with 
that  of  Aug.  3,  but  we  do  know  that  the  loss 
in  this  most  recent  one  was  far  greater 
than  in  the  others,  and  that  this  greater 
loss  in  life  and  property  was  due  to  ill- 
considered  construction  of  buildings,  bridges 
and  culverts  along  and  over  the  stream. 
Unfortunately  the  design  of  a  small  bridge 
usually  consists  in  getting  a  structure  to 
suit  the  traffic  and  purse,  and  its  suitability 
to  the  stream  which  flows  under  it  is  seldom 
considered.  Such  a  catastrophe  as  this  ac- 
centuates the  necessity  for  considering  seri- 
ously this  factor  in  bridge  design.  It  also 
emphasizes  the  wisdom  of  thorough  investi- 
gation before  locating  dwellings  and  fac- 
tories in  the  flood  plain  of  streams  and 
rivers,  and  of  preventing  the  construction 
of  such  buildings  in  locations  which  will 
reduce  beyond  safe  limits  the  waterway 
capacity  of  the  channels. 

The  failure  of  the  50-ft.  concrete  dam  at 
Austin,  Pa.,  on  Sept.  30,  1911,  resulted  in 
the  passage  of  a  law  by  the  Legislature  of 
that  State,  providing  for  the  investigation 
of  the  safety  of  every  dam,  and  that  no  new 
dam  could  be  built  until  the  plans  had  been 
approved  by  the  State  Water  Supply  Com- 
mission. This  law  also  provided  for  ap- 
proval of  plans  for  bridges,  culverts  and 
encroaching  buildings  or  other  structures. 
Unfortunately  the  buildings  and  en- 
croachments which  caused  the  damage  along 
Mill  Creek  were  built  before  this  law  was 
enacted.  Recently  applications  have  come 
before  the  commission  for  the  construction 
of  culverts  and  buildings  on  and  along  this 
stream,  and  the  engineers  of  the  State  have 
pointed  out  the  necessity  for  leaving  a  large 
unobstructed  channel,  and  have  met  with 
decided  opposition. 

Doubtless  this  difficulty  will  not  now  be 
encountered,  and  a  thorough  study  will  be 
made  of  the  best  way  to  lock  the  door  se- 
curely now  that  the  horses  have  been  stolen. 
Just  as  it  was  necessary  for  seventy-eight 
lives  and  hundreds  of  thousands  of  dollars' 
worth  of  property  to  be  sacrificed  at  Austin 
to  teach  the  lesson  concerning  secure  dams, 
so  thirty  lives  and  millions  of  dollars  of 
property  had  to  be  lost  to  force  home  the 
necessity  for  intelligent  supervision,  by  a 
disinterested  body,  of  the  occupancy  of  flood 
plain  land  and  the  adequacy  of  bridge 
openings. 

The  Average  Cost  of  35.9  Miles  of 
Highway  in  California,  for  which  contracts 
were  awarded  last  month,  was  $7,541  per 
mile. 
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Gains    Made  by   State    Management   of   Road 
Construction  and  Maintenance 

J.  E.  Pcnnybacker  Summarizes  Progress  -Urges  Elimina- 
tion of  Politics  and  Shows  Need  for  Uniform  LegUlatl 


ion 


IN  support  of  his  contention  that  the  de- 
velopment  of  State  road  management  has 
been  toward  a  larger  measure  of  participa- 
tion by  the  State  through  increased  appro- 
priations and  more  comprehensive  State 
supervision,  J.  E.  Pennybacker,  chief  of 
road  economics  of  the  U.  S.  Office  of  Public 
Roads,  gives  in  the  1914  Yearbook  of  the 
Department  of  Agriculture,  statistics  cov- 
ering the  more  important  State-aid  work 
accomplished.  Of  the  States  which,  for 
magnitude  of  expenditures,  mileage  of  roads 
constructed,  and  comprehensiveness  of  sys- 
tem, stand  out  most  prominently,  Mr.  Pen- 
nybacker has  selected  several  for  individual 
mention,  so  that  the  reader  may  obtain  a 
more  intimate  knowledge  of  the  operation 
of  the  policy  of  State  management. 

Policies  of  Leading  States 

Massachusetts,  which  established  its  high- 
way department  in  1892,  had  expended  out 
of  State  appropriations  to  Jan.  1,  1914, 
about  $14,000,000,  had  completed  more  than 
1000  miles  of  State  highway,  and  had  aided 
in  the  improvement  of  more  than  350  miles 
of  small-town  highways.  The  State  obtains 
its  funds  for  road  work  through  the  issu- 
ance of  State  bonds  and  the  levying  of  auto- 
mobile license  taxes.  In  constructing  the  . 
system  of  State  highways  the  entire  cost  is 
borne  in  the  first  instance  by  the  State,  but 
the  counties  are  required  to  repay  to  the 
State  25  per  cent  of  the  cost.  The  motor- 
vehicle  fees  are  applied  entirely  to  the  main- 
tenance of  State  highways  and  improvement 
of  small-town  roads. 

Connecticut,  which  established  its  high- 
way department  in  1895,  had  expended  to 
Jan.  1,  1914,  about  $11,500,000,  a  portion  of 
which  was  derived  from  the  sale  of  State 
bonds.  The  aid  granted  by  the  State  varies 
according  to  the  taxable  valuation  of  the 
towns,  but  has  been  usually  from  three- 
fourths  to  seven-eighths  of  the  cost  of  the 
roads  on  which  the  State  has  granted  aid. 
Like  Massachusetts,  the  Connecticut  system 
provides  for  the  application  of  automobile 
revenues  to  road  maintenance. 

New  York  established  its  highway  depart- 
ment in  1898  and  expended  some  $25,000,000 
of  State  funds  additional  to  the  authoriza- 
tion in  1906  of  the  first  State  bond  issue  of 
$50,000,000  for  road  construction.  A  sec- 
ond State  bond  issue  was  authorized  in  1912, 
amounting  to  $50,000,000.  This  provided  a 
total  of  $100,000,000  through  the  issuance 
of  bonds  for  the  building  of  a  system  of 
State  and  county  highways.  The  system 
as  laid  out  divides  the  highways  into  four 
classes,  namely:  State  highways,  to  be  im- 
proved and  maintained  solely  at  the  expense 
of  the  State;  county  highways,  to  be  im- 
proved and  maintained  at  the  joint  expense 
of  the  State,  county,  and  town;  county 
roads,  improved  and  maintained  by  the 
county;  and  town  highways,  improved  and 
maintained  by  the  town  with  the  aid  of  the 
State.  The  bond  issue  was  originally  in- 
tended for  the  improvement  of  a  system  of 
county  highways  aggregating  8380  miles, 
and  to  this  was  added  a  system  of  State 
highways  of  3617  miles.  Approximately 
4300  miles  of  the  State  and  county  system 
were  completed  up  to  Jan.  1,  1914,  with  a 


total   outlay 
$67,155,000. 


of   State   funds   aggregating 


ViBGiNiA  Makes  Rapid  Progress 

Virginia  has  made  rather  remarkable 
progress,  largely  in  the  building  of  cheaper 
types  of  road  than  have  been  constructed  in 
New  York  and  the  other  Eastern  SUtes. 
The  Virgina  department  was  established  in 
1906  and  had  expended  out  of  State  funds 
to  Jan.  1,  1914,  a  total  of  $1,663,000.  To 
show  for  this  outlay,  the  State  reported  for 
the  same  period  a  total  of  2052  miles  of  road 
constructed  under  State  supervision.  Under 
the  Virginia  plan  the  local  contribution  com- 
prises one-half  of  the  total  cost,  but  many 
of  the  counties  accept  State  convict  labor 
in  lieu  of  money  aid  from  the  State.  The 
law  also  provides  that  bond  issues  shall  be 
expended  under  the  direction  of  the  State 
highway  department.  The  total  mileage 
of  roads  constructed  under  the  direction  of 
the  Virginia  department  exceeds  the  total 
reported  by  any  State  except  New  York  and 
Michigan,  and  as  the  latter  State  grants  aid 
on  local  roads  only  to  the  extent  of  a  small 
reward  or  bonus,  the  mileage  reported  would 
not  be  comparable  on  the  same  basis  as 
the  mileage  reported  by  the  Virginia  de- 
partment. 

Ohio  established  its  highway  department 
in  1904  and  constructed  to  Jan.  1,  1914,  a 
total  of  578.29  miles  at  a  total  contract  cost 
of  $4,847,768,  or  an  average  of  $8,383  per 
mile.  Under  the  present  law  the  State  levies 
a  tax  of  one-half  mill,  which  provides  an 
annual  revenue  of  about  $3,500,000.  In  the 
expenditure  of  this  fund  the  counties, 
townships,  and  abutting  property  owners 
must  provide  an  equal  amount,  so  that  the 
annual  outlay  under  the  direction  of  the 
State  highway  department  is  now  approxi- 
mately $7,000,000.  A  system  of  intercounty 
highways  has  been  laid  out  connecting  all 
of  the  county  seats  in  the  State,  and  this 
system  is  rapidly  being  improved  and  main- 
tained under  the  direction  of  the  State  high- 
way department. 

Maryland  is  engaged  in  the  construction 
of  a  system  of  State  highways  about  1285 
miles  in  length,  to  be  constructed  and  main- 
tained entirely  at  the  expense  of  the  State. 
Bonds  have  been  issued  and  authorized  by 
the  State  to  provide  the  necessary  funds. 
The  total  thus  issued  and  authorized  to 
Jan.  1,  1914,  amounted  to  $9,170,000.  Dur- 
ing 1914  additional  issues  were  authorized, 
bringing  the  total  up  to  something  like 
$15,770,000,  and  it  is  estimated  that  the 
entire  system  will  cost  approximately  $18,- 
000,000.  The  total  mileage  of  the  State 
system  completed  to  Jan.  1,  1914,  aggre- 
gated 490  miles.  The  State  has  been  grant- 
ing aid  toward  the  improvement  of  roads 
since  1898,  and  the  total  of  roads  completed 
on  which  the  State  has  paid  a  part  or  all  of 
the  cost  to  Jan.  1,  1914,  aggregates  1430 
miles. 

New  Jersey  Pioneer  in  State  Aid 

New  Jersey,  which  has  the  distinction 
of  being  the  first  State  to  adopt  the  policy 
of  State  aid,  began  its  work  in  1892  and 
had  made  a  total  outlay  to  Jan.  1,  1914,  of 
about  $5,800,000.    The  State  had  completed 
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during  that  period  1833  miles  of  road, 
partly  paid  for  out  of  State  funds  and 
party  by  county  funds.  The  State's  con- 
tribution toward  the  total  cost  aggregates 
about  40  per  cent.  Revenues  derived  from 
the  registration  of  motor  vehicles  are  ap- 
plied to  the  maintenance  of  the  roads,  and 
recently  provision  has  been  made  for  the 
laying  out  of  a  system  of  State  highways 
similar  to  the  plan  adopted  in  many  other 
SUtes. 

•Wisconsin,  which  has  been  operating  under 
a  State-aid  plan  since  1911,  follows  a  sys- 
tem somewhat  local  in  character,  under 
which  the  boards  of  county  commissioners 
are  required  to  select  "a  county  system  of 
prospective  State  highways."  These  roads 
are  constructed  by  the  town,  county,  and 
State,  jointly,  each  paying  one-third  of  the 
cost,  or  a  county  can  assume  two-thirds  of 
the  cost  and  the  State  one-third.  The  im- 
provements are  made  under  the  direc- 
tion of  a  county  highway  commissioner 
selected  by  the  county  board,  under  the 
general  direction  and  in  accordance  with 
plans  and  specifications  of  the  State  high- 
way commission.  The  first  appropriation 
made  by  the  State  was  $350,000  in  1911, 
ind  a  similar  amount  in  1912.  For  1913 
the  appropriation  was  increased  to  more 
than  $800,000  and  for  1914  to  $1,230,000. 
Under  the  joint  township,  county,  and  State 
plan  more  than  $4,300,000  is  available  for 
1914.  That  rapid  progress  is  being  made 
is  indicated  by  the  fact  that  996  miles  of 
road  were  constructed  during  the  year 
1913,  bringing  the  total  constructed  under 
the  direction  of  the  State  highway  depart- 
ment to  1436  miles. 

California  has  undertaken  to  construct 
a  system  of  State  roads  comprising  two 
trunk  lines  traversing  the  State  from  north 
to  south,  and  a  system  of  laterals  connect- 
ing the  county  seats  with  a  trunk-line  sys- 
tem. A  State  bond  issue,  amounting  to 
$18,000,000,  was  authorized  in  November, 
1910,  and  the  work  of  constructing  this 
State  system  is  now  well  under  way.  State 
highway  bonds  to  an  aggregate  of  $5,200,- 
000  were  sold  to  Dec.  31,  1913,  and  contracts 
had  been  awarded  for  the  construction  of 
356  miles  of  highway,  estimated  to  cost 
about  $2,900,000. 

Cost  of  Roads 

The  cost  of  a  road  is  dependent  upon 
not  only  the  type  of  construction,  but  the 
amount  and  character  of  grading  to  be 
done,  the  cost  of  labor  and  materials,  the 
width  and  thickness  of  surfacing,  the  char- 
acter and  amount  of  drainage  required,  and 
other  factors  of  equal  variability.  Based 
upon  general  averages,  however,  it  has  been 
ascertained  that  under  average  conditions 
macadam  roads  can  be  built  in  southern 
States  at  from  $4,000  to  $5,000  per  mile, 
gravel  roads  at  from  $1,500  to  $2,500  per 
mile,  and  sand-clay  and  topsoil  roads  at 
from  $800  to  $1,500  per  mile.  In  New 
England  and  the  other  eastern  States,  mac- 
adam roads  are  reported  at  from  $6,000  to 
$9,000  per  mile,  gravel  roads  at  from  $3,200 
to  $5,000,  and  bituminous  macadam  from 
$8,000  to  $13,000,  according  to  the  character 
of  construction,  whether  surface-treated, 
penetration,  or  mixing  method.  The  bitu- 
minous type  is  quite  general  in  the  eastern 
States. 

As  indicating  costs  in  other  sections  of 
country,  the  State  Highway  Commissioner 
of  Michigan  reported  in  1913  the  average 
cost  for  macadam  roads  $4,300  per  mile, 
clay-gravel  roads  $1,500  per  mile,  and  con- 


crete roads  about  $10,000  per  mile.  The 
average  cost  of  State  highways  constructed 
in  Ohio  in  1913  was  $8,383.  According  to 
types,  in  1912  the  brick-paved  highways 
averaged  $14,650  per  mile  and  the  mac- 
adam highways  $5,950.  In  California  the 
first  356  miles  of  the  State  system  of  high- 
ways cost  an  average  of  $8,143  per  mile  and 
consisted  principally  of  thin  concrete  with 
a  thin  coat  of  bitumen.  The  maximum  and 
minimum  figures  given  in  this  paragraph 
are  not  absolute,  but  are  intended  to  pre- 
sent the  usual  range  of  costs.  The  rates 
given  include  grading,  drainage,  surfacing 
and  engineering  costs. 

Efficiency  of  State  Management 

The  efficiency  of  State  road  management 
has  been  impaired  in  some  of  the  States 
through  the  influence  of  politics.  Changes 
of  administration  have  brought  about  up- 
heavals which  have  proved  prejudicial  to 
the  efficient  and  economical  administration 
of  the  highways.  This  condition  is  gradu- 
ally being  remedied  through  the  placing  of 
nonpartisan  commissions  in  charge  of  State 
highway  departments,  so  that  in  the  ap- 
pointment of  highway  engineers  and  their 
assistants  political  considerations  shall  have 
no  weight.  Furthermore,  competent  en- 
gineers may  be  attracted  to  the  work  by  the 
realization  that  they  will  not  be  disturbed 
in  office  so  long  as  they  render  efficient 
service. 

Maintenance 

In  the  early  stages  of  State  road  man- 
agement little  or  no  provision  was  made 
for  the  maintenance  of  roads  constructed 
with  the  aid  of  State  funds.  This  con- 
dition has  developed  into  a  serious  problem, 
and  many  of  the  States  are  finding  it  diffi- 
cult to  obtain  sufficient  funds  to  resurface 
and  properly  maintain  the  large  mileage  of 
roads  already  constructed.  It  was  thought 
at  first  that  if  the  States  aided  in  the  con- 
struction of  roads  the  counties  could  be 
depended  upon  properly  to  maintain  them. 
This  has  been  found  to  be  a  case  of  mis- 
placed confidence,  and  the  only  way  in 
which  the  States  could  obtain  proper  main- 
tenance was  to  place  the  work  under  the 
immediate  direction  of  a  State  highway  de- 
partment. Automobile  revenues  are  for  the 
most  part  applied  to  the  maintenance  of 
roads,  and  many  of  the  States  are  provid- 
ing annual  cash  appropriations  in  suffi- 
cient amounts  properly  to  meet  existing 
conditions. 

State  Control 

The  realization  has  become  quite  general 
that,  in  order  to  render  maximum  service, 
State  highway  departments  should  be  given 
some  measure  of  control  over  the  construc- 
tion and  maintenance  of  local  roads.  For 
this  class  of  roads  an  amount  exceeding 
$160,000,000  is  expended  annually,  with 
comparatively  little  result  to  show  in  the 
form  of  improved  road  mileage  for  this 
great  outlay.  The  State  of  Iowa  has  met 
this  situation  by  placing  all  the  road  work 
in  the  State  under  the  direction  of  the 
State  highway  department. 

Traffic  is  increasing  so  rapidly  as  to  cause 
excessive  wear  upon  the  roads,  especially  in 
the  vicinity  of  congested  centers  of  popu- 
lation. This  results  in  a  heavy  annual 
maintenance  cost,  averaging  in  the  large 
eastern  States  not  less  than  $750  per  mile 
per  annum.  Many  experiments  have  been 
made  in  the  effort  to  devise  types  of  road 
which  can  be  maintained  at  relatively  low 


cost.  Thus  far,  aside  from  the  cheaper 
forms  of  construction,  the  States  are  de- 
pending upon  the  various  forms  of  bitu- 
minous macadam,  concrete  and  vitrified 
brick  road. 

Features  of  Successful  Management 
Summarized 

Summarized  briefly,  the  essentials  to  suc- 
cessful State  highway  administration,  as 
demonstrated  by  the  experience  of  the  vari- 
ous State  highway  departments,  are  as 
follows:  (a)  The  elimination  of  politics  as 
a  factor  in  State  highway  work;  (b)  the 
control  by  the  State  highway  department  of 
all  work  on  which  State  funds  are  expended ; 
(c)  adequate  appropriations  for  continuous 
maintenance  of  highways  under  efficient 
supervision  from  the  day  the  highways  are 
completed;  (d)  State  supervision  as  to  sur- 
veys, plans  and  specifications  of  roads  and 
bridges  constructed  under  bond  issues,  and 
supervision  of  such  other  road  and  bridge 
work  as  requires  considerable  cash  outlay 
and  the  exercise  of  engineering  skill  and 
knowledge. 

Highly  desirable  progress  toward  the  at- 
tainment of  efficiency  in  State  highway  man- 
agement could  be  accomplished  by  a  general 
revision  of  State  road  laws,  so  as  to  elimi- 
nate all  obsolete  and  conflicting  legislation 
and  to  reduce  the  really  essential  laws  to 
a  few  simple,  clear-cut  statutes  which  would 
define  duties  and  responsibilities  and  pro- 
vide ways  and  means  for  conducting  high- 
way work.  A  literal  compilation  of  the 
road  laws  of  the  several  States  has  already 
been  made.  This  great  mass  of  legislation 
exceeds  4,000,000  words.  It  is  difficult  to 
imagine  conditions  in  any  State  which  would 
necessitate  more  than  10,000  words  to  deal 
adequately  with  all  phases  of  highway  im- 
provement. If  this  average  were  maintained 
for  the  forty-eight  States,  it  is  evident  that 
without  any  loss  whatsoever  in  efficacy 
3,500,000  words  could  be  wiped  off  of  our 
statute  books. 

Conclusion 

State  road  management  is  a  concrete 
manifestation  of  the  universal  demand  of 
the  age  for  efficiency  and  equity  in  the  man- 
agement of  public  affairs.  Its  advocates 
contend  that  only  by  State  appropriations 
can  the  burdens  of  constructing  roads  of 
more  than  neighborhood  importance  be 
equitably  apportioned;  that  only  by  reach- 
ing such  adequate  sources  of  revenue  as  are 
possessed  by  the  State  can  sufficient  funds 
be  obtained  to  improve  the  roads  com- 
mensurate with  their  importance ;  that  only 
through  the  establishment  of  a  State  high- 
way department  can  the  best  engineering 
and  practical  ability  be  obtained  for  the 
benefit  of  the  entire  State,  as  by  any  other 
plan  only  the  wealthier  counties  could 
afford  to  obtain  such  assistance;  that 
through  this  centralized  management  cor- 
relation of  road  work  throughout  the  State 
may  be  obtained  and  the  influence  of  local 
politics  in  some  degree  eliminated  or  modi- 
fied; and  that  .standardization  as  to  meth- 
ods, costs  and  administration  may  be  greatly 
promoted  by  such  centralized  control.  It 
must  be  said  as  evidence  of  the  efficiency  of 
this  system  that  no  State  is  on  record  as 
having  permanently  abandoned  the  policy 
once  it  has  been  adopted.  The  whole  de- 
velopment of  State  road  management  has 
been  toward  a  larger  measure  of  participa- 
tion by  the  State  through  increased  appro- 
priations and  more  comprehensive  State 
supervision. 
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Minneapolis  Loses  Filter  Infringement  Suit 

Gates  Operated  from  a  Single  Position  and  Underdrains  with  Holding 
Down   Screens   in  Tapered    Bottoms    Are  Held  to  Be  Inventions 


THE  filter  patent  litigation  brought 
against  Minneapolis  by  Ira  H.  Jewell 
has  been  decided  in  two  of  the  eight  claims 
in  favor  of  the  patentee,  as  noted  in  last 
week's  issue  of  the  Engineering  Record, 
page  181.  After  a  delay  of  more  than  a 
year  Judge  W.  F.  Booth  of  the  fourth  divi- 
sion of  the  U.  S.  District  Court,  district 
of  Minnesota,  handed  down  the  decision. 
An  abstract  of  a  portion  of  the  decision  is 
given  below: 

The  suit  is  in  equity  to  restrain  the  city 
from  constructing  and  using  filters  em- 
bodying inventions  numbered  649,410  and 
649,411.  The  answer  of  the  defense  was 
non-infringement,  anticipation  and  absence 
of  invention.  At  the  final  submission  eight 
claims  only  were  contested  but  they  can  all 
be  summed  up  in  claim  1  of  649,410,  read- 
ing as  follows:  "A  filter  provided  with  a 
system  of  controlling  valves  which  are  pro- 
vided with  actuating  devices  located  so  as 
to  be  accessible  for  control  from  a  single 
position  of  an  operator,"  and  claim  14  of 
649,411  reading,  "a  filter  comprising  a  tank 
having  a  tapered  lower  end,  and  an  opening 
at  the  bottom  of  the  same,  a  screen  at  the 
lower  end  of  the  tank  in  line  with  said 
opening,  a  granular  filter  bed  within  said 
tank,  the  part  of  said  bed  contained  within 
the  tapered  portion  of  the  tank  being  made 
of  relatively  large  granules  whereby  water 
passing  upwardly  therethrough  in  washing 
the  filter  is  laterally  deflected  so  as  to  be 
distributed  throughout  all  parts  of  the  bed 
and  a  screen  interposed  between  said  larger 
granules  and  the  part  of  the  bed  above  the 


same. 


Opinion  on  Screens 


In  commenting  on  the  difference  between 
the  cup-shaped  strainers  in  the  Hyatt 
patents  and  that  proposed  by  the  Jewell 
claim  Judge  Booth  states  as  follows:  "In 
the  Hyatt  structure  the  upper  screen,  or 
perforated  metal,  in  its  normal  action  is  not 
intended  to  and  does  not  hold  the  coarse 
material  underneath  in  a  rigid  position.  In 
the  plaintiff's  structure  the  upper  screen  in 
its  normal  action  intended  to  and  does  hold 
the  coarse  gravel  underneath  in  a  rigid 
position.  Further,  on  the  assumption  that 
the  Hyatt  structure  may  be  so  used  as  to 
wash  the  sand,  without  transferring  it  to  a 
separate  compartment,  a  considerable  por- 
tion of  the  filter  sand  bed  in  the  Hyatt 
structures  is  not  directly  and  wholly  above 
the  coarse  or  granular  material,  and  there- 
fore, the  water  in  the  washing  process  in 
passing  through  the  coarse  material  does 
not  strike  effectively  the  bottom  portion  of 
the  sand  in  all  parts  of  the  filter  bed.  Ac- 
cordingly, the  bottom  of  the  filter  bed  is 
more  or  less  incompletely  washed.  In  the 
plaintiff's  structure,  the  idea  and  aim  of 
the  inventor  was  to  have  the  sand  bed  of 
the  filter  directly  and  wholly  above  the 
coarse  or  granular  material.  This  was  ac- 
complished by  the  tapering  form  of  the 
lower  part  of  the  filter  bed  with  gravel, 
above  which  rested  the  sand  bed.  Unwashed 
areas  were  thus  avoided. 

"This  arrangement  or  combination,  taken 
as  a  whole,  in  my  judgment,  was  a  real  step 
in  advance,  and  constituted  invention.  It 
is  not  claimed  that  plaintiff  invented  high 
velocity  washing  of  filters,  but  it  is  claimed 


that  he  so  arranged  the  elements  going  to 
make  up  his  filter  structure  (the  tapering 
bottom,  screen  at  the  lower  end  with  re- 
stricted openings,  the  filling  of  the  taper- 
ing portion  of  the  filter  bed  with  coarse 
granular  material,  the  holding  it  rigidly  in 
place  with  an  upper  screen  and  the  posi- 
tion of  the  sand  bed  such  that  all  parts 
of  it  should  be  directly,  above  the  coarse 
granular  material)  that  high  velocity  wash- 
ing became  a  practical  and  efficient  process. 
It  was  this  final  step  in  making  the  combi- 
nation and  organization  above  noted  that 
constituted  invention  on  the  part  of  the 
plaintiff.  It  is  easy  to  see  now  that  the 
arrangement  made  by  the  plaintiff  in  his 
structure  is  a  remarkably  practical  and  effi- 
cient one  to  produce  the  desired  result;  but, 
no  one  saw  it  until  after  the  plaintiff  had 
himself  taken  the  advance  step. 

"The  zeal  of  counsel  has  collected  quite  a 
number  of  old  patents  which,  it  is  claimed, 
embody  every  one  of  the  elements  of  the 
plaintiff's  structure,  sometimes  singly,  some- 
times in  various  combinations.  It  would 
serve  no  useful  purpose  to  analyze  in  de- 
tail these  various  patents;  it  is  sufficient  to 
say  that,  in  my  judgment,  the  evidence 
shows  that  claim  14  of  the  plaintiff's  patent 
was  not  merely  a  mechanical  aggregation 
of  old  and  well  known  elements,  but  a  com- 
bination and  an  organization  of  elements  in 
a  structure  which  constituted  a  distinct  ad- 
vance in  the  art  of  filtration,  and  that  the 
steps  taken  by  plaintiff  in  bringing  together 
and  combining  those  elements  were  of  such 
a  character  as  to  constitute  invention." 

Operating  Tables  Infringe 

Applied  to  the  control  feature  the  deci- 
sion states  that  all  of  the  claims  but  No.  1 
of  649,410  refer  to  a  central  station  for  all 
of  the  filters  and  no  such  station  exists  at 
Minneapolis.  Claim  1,  however,  was  held 
to  relate  to  a  single  filter  unit.  The  antici- 
patory examples  of  the  plants  at  Wilkes- 
Barre  and  Atlanta  were  equipped  with 
hand-operated  levers  or  hand  wheels.  On 
this  point  Jude  Booth  is  of  the  opinion  that 
the  size  alone  of  the  Minneapolis  filter,  leav- 
ing efficiency  out  of  the  question,  makes  a 
different  device  necessary  than  is  used  at 
these  other  cities.  It  was  urged  by  the  de- 
fendant that  the  change  from  hand  operated 
to  power  operated  valves  did  not  involve  in- 
vention and  that  the  substitution  of  hy- 
draulic valves  was  but  a  double  use  for  an 
old  device.  Judge  Booth  declared  as  fol- 
lows: "This  raises  a  question,  which  under 
the  evidence  and  the  authorities  cited,  to 
my  mind,  is  not  free  from  doubt,  but  I 
think  that  the  doubt  should  be  resolved  in 
favor  of  the  plaintiff.  The  patent  was 
granted,  claim  1  being  included,  and  this 
raises  at  least  a  presumption  of  invention. 


Minnesota  Spent  $1,464,773  on  road  and 
culvert  construction,  $323,111  on  road  main- 
tenance and  $236,236  on  bridge  construction 
during  1914,  according  to  G.  W.  Looiey, 
State  engineer,  in  his  latest  annual  report. 
The  total  amount  of  work  supervised  by  the 
State  Highway  Department  during  1914 
was  $4,809,792.  The  cost  of  supervision  on 
all  the  work  amounted  to  approximately  5  2 
per  cent. 


Wrecked  Ship's  Backbone 
Broken  with  Dynamite 


How  DivCTi  Placed  Charges  in  Removing  I 
Sunk  Last  Winter  in  loe  Fkxa  off  Eatranoe 
to  Chicago  Harbor 

DYNAMITE  chargM  carefully  pUuxd  by 
divers  were  the  main  factor  in  removing 
the  wreck  of  the  steamer  "Iowa,"  which 
was  sunk  in  the  running  ice  about  2  miles 
off  the  entrance  to  the  Chicago  harbor  Feb. 
4,  1916.  The  passengers  and  crew  were  saved 
by  walking  to  shore  on  the  ice.  The  upper 
works  of  the  ship  were  badly  torn  away, 
causing  the  hull  to  roll  over  as  it  sunk. 


DIVER   getting   READY   TO   GO   DOWN 

The  depth  of  water  in  the  vicinity  of  the 
wreck  was  36  ft.,  and  the  depth  over  the 
wreck  was  16  ft. 

The  vessel,  which  was  built  in  1896,  waa 
made  of  wood.  It  was  202  ft.  long,  36  ft 
wide  and  of  13-ft.  draft,  and  had  a  gross 
tonnage  of  1157  and  a  net  tonnage  of  846. 
Part  of  the  cargo  was  salvaged  by  the  own- 
ers, the  Goodrich  Transit  Company  of  Chi- 
cago. 

Forty  Days  to  Remove  Wreck 

Contract  for  the  complete  removal  of  all 
parts  of  the  wreck  to  a  clear  depth  of  30 
ft  below  datum  was  awarded  in  Chicago 
May  21  to  the  Great  Lakes  Dredge  &  Dock 
Company  by  Lieut.-Col.  W.  V.  Judson,  Corps 
of  Engineers,  U.  S.  A.  The  specifications 
and  contract  provided  that  the  work  should 
be  commenced  within  ten  days  after  the  re- 
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ceipt  of  the  approved  contract  agreement, 
and  that  the  whole  job  should  be  completed 
within  forty  calendar  days  after  the  date 
set  for  the  commencement  of  the  work. 
Liquidated  damages  in  the  amount  of  $100 
per  day  for  any  period  of  delay  beyond  the 
allotted  time  were  provided.  The  contract 
also  required  that  no  material  removed 
should  be  deposited  in  the  lake  where  the 
depth  of  water  was  less  than  60  ft.  or  where 
there  was  less  than  35  ft.  clear  depth.  It 
further  specified  that  all  floating  material 
be  secured  and  disposed  of  otherwise  than 
in  the  water. 

Divers  Make  Inspection 

On  June  1  divers  made  an  inspection  of 
the  wreck  and  reported  that  the  boat  was 
lying  upside  down,  that  her  bow  was  pointed 
toward  the  harbor  and  that  the  north  side 
of  the  hull  was  raised  4  to  5  ft.  off  the 
lake  bottom  by  broken  parts  of  the  bulwarks 
and  by  part  of  the  cargo  which  had  been 
carried  on  deck.  For  the  next  few  days  the 
divers  worked  placing  dynamite  racks  and 
salvaging  such  parts  of  the  cargo  as  could 
be  reached.  The  cargo  consisted  mostly  of 
tanned  leather  hides  and  parts  of  machin- 
ery, including  electrical  equipment,  gears 
and  castings. 

Breaking  the  Ship's  "Backbone" 

The  divers  formed  a  trough  1  ft.  wide, 
from  stem  to  stem  on  both  sides  of  the  up- 
turned keel,  by  setting  2x4  in.  scantlings 
on  edge  and  spiking  them  along  the  bottom 
of  hull  about  1  ft.  away  from  and  parallel 
to  the  keel.  Sacks  containing  50  lb.  of  dyna- 
mite were  then  lowered  into  place  in  the 
trough  at  10-ft.  intervals,  alternating  on 
either  side  of  the  keel  so  that  the  distance 
between  sacks  on  each  side  of  the  keel  would 
be  20  ft.  Wires  extended  up  through  the 
water  to  small  floats.  Five  sets  of  these 
blasting  wires  were  connected  by  lead  wires 
to  a  battery  about  500  ft.  from  the  wreck. 
Five  bags  of  50  lb.  each,  or  250  lb.  of  dyna- 
mite, set  and  located  as  described,  were  set 
oflf  in  each  blast.  The  blowing  up  of  the 
stem  piece  and  bow  required  an  additional 
blast  of  250  lb. 

No  sand  bags,  mattresses  or  other  devices 
for  holding  down  the  force  of  the  explosion 
were  used,  the  water  itself  acting  as  a  cush- 
ion. The  force  of  the  explosion  can  be 
readily  seen  and  estimated  from  the  volume 
of  water  thrown,  as  indicated  in  the  accom- 
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panying  photograph.  The  column  of  water 
rose  to  a  height  of  at  least  200  ft.  and  ex- 
tended over  an  area  the  radius  of  which 
would  be  400  ft.  In  fact,  the  first  day  the 
dynamite  was  exploded  the  work-boat  was 
about  400  ft.  away  from  the  wreck  and  all 
of  the  men  aboard  were  drenched  by  the 
spray  and  swell.  The  first  blast  of  dyna- 
mite was  handled  by  the  diver  attaching 
exploders,  but  later  it  was  found  better  to 
have  all  the  wires  attached  and  have  the 
diver  only  set  the  sacks. 

The  initial  blast  was  shot  on  Monday, 
June  14,  and  the  entire  job  was  completed 
within  three  days  of  the  time  limit. 


The  Six  Automobiles  owned  by  the 
Wisconsin  Highway  Commission  have  trav- 
eled a  distance  of  88,100  miles  in  two 
years  of  road-inspection  work.  The  total 
cost  of  automobile  service,  taking  depreci- 
ation into  account,  was  $6378;  the  average 
cost  per  mile  of  operating  the  cars  was 
7.24  cents.  The  best  showing  was  made  by 
automobile  2,  at  an  average  cost  of  5.6 
cents,  and  the  least  favorable  was  made  by 
automobile  5,  which  averaged  10.84  cents. 
The  variances  in  cost  per  mile  were  largely 
due  to  the  difference  in  the  general  condi- 
tions of  the  roads  in  the  various  road 
divisions. 


Production  of  Rolled  Iron  and 
Steel  Decreases  in  1914 

Gross  Production  Falls  Off  6,421,047  Tons,  or  25.9 

Per  Cent,  as  Compared  with  Output  of  1913, 

Total  Tonnage  Being  18,370,196 

THE  American  Iron  &  Steel  Institute 
has  recently  published  the  figures  for 
1914  in  special  statistical  Bulletin  4  of  the 
Bureau  of  Statistics.  The  production  of 
all  kinds  of  iron  and  steel  rolled  into  fin- 
ished form  (including  blooms,  billets  and 
axle  blanks  rolled  for  forging  purposes  and 
semi-finished  products  which  were  rolled 
for  export  that  year),  shows  a  decrease  of 
6,421,047  tons,  or  25.9  per  cent,  as  com- 
pared with  the  output  in  1913.  The  total 
gross  tonnage  rolled  in  1914  was  18,370,196. 
It  consisted  of  1,945,095  gross  tons  of  iron 
and  steel  rails,  4,757,814  gross  tons  of 
plates  and  sheets,  2,431,714  gross  tons  of 
wire  rods,  2,031,124  gross  tons  of  struc- 
tural shapes  not  including  plates  and  7,204,- 
444  gross  tons  of  bars,  skelp,  and  all  other 
forms.  Of  the  total  tonnage,  1,167,776 
gross  tons  were  iron,  and  17,202,420  gross 
tons   were  steel. 

Items  showing  288,471  gross  tons  of  steel 
bars  for  reinforced-concrete  work,  35,314 
gross  tons  of  rolled  sheet  piling  and  33,249 
gross  tons  of  steel  railroad  ties  are  among 
those  of  interest  to  the  engineer  and  con- 
tractor. 


Skewed  Joints  Recommended  for 
Concrete  Road  Construction 

SKEWED  joints  for  concrete  roads,  in- 
stead of  joints  at  right  angles  to  the 
direction  of  traffic,  are  recommended  by 
C.  H.  Moorefield  and  James  T.  Voshell,  of 
the  U.  S.  Office  of  Public  Roads,  in  Bulletin 
249  of  the  Department  of  Agriculture. 
With  the  joint  at  right  angles  the  two 
wheels  of  a  vehicle  strike  the  joint  at  the 
same  time  and  thus  produce  the  maximum 
amount  of  impact.  By  skewing  the  joint  at 
an  angle  of  about  15  deg.  the  wheels  strike 
one  at  a  time,  and  the  total  resultant  im- 
pact is  reduced  by  at  least  one-half.  This 
is  advantageous  to  both  the  traffic  and  the 
pavement,  and  since  the  difficulties  involved 
in  constructing  skewed  joints  are  not  at  all 
serious,  there  is  no  apparent  objection  to 
their  use,  are  opinions  expressed  by  the 
bulletin. 
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How  Oiled  Earth  Roads  Are 
Built  in  Kansas 

W.  S.  Gearhart,  State  Engineer,  Tells  How  to  Get 

the  Soil  Ready,  What  Kind  of  Oil  to  Use,  How 

to  Apply  It  and  the  Equipment  Needed 

WITH  but  few  exceptions— and  those 
due  to  the  use  of  a  light  oil— oiled 
earth  roads  have  proved  satisfactory  in  the 
twelve  Kansas  counties  in  which  they  were 
constructed,  according  to  W.  S.  Gearhart, 
State  engineer.  Where  a  light  oil  was  used 
it  was  found  to  act  only  as  a  dust  preven- 
tive and  not  to  form  what  is  known  as  an 
oiled  earth  road.  The  following  method  of 
construction,  says  Mr.  Gearhart,  has  given 
the  best  results. 

Getting  the  Soil  Ready 

A  shoulder  furrow  is  plowed  on  each  side 
of  the  roadway,  making  the  width  to  be 
treated  from  16  to  18  ft.,  and  the  loose  earth 
is  graded  outside  of  this  width.  Where  the 
crovra  of  the  road  is  too  steep  the  center  is 
plowed  and  the  material  thrown  out  to  the 
sides.  By  plowing  only  the  shoulders  it  has 
been  found  easy  to  shape  the  subgrade  to  a 
crown  of  about  1  in.  to  the  foot.  Practically 
the  same  care  is  exercised  in  preparing  the 
subgrade  for  oiled  earth  road  work  as  for 
macadam.  After  shaping  the  subgrade  is 
thoroughly  rolled  to  compact  the  earth  as 
well  as  to  take  the  spring  out  of  the  ground. 
The  use  of  the  solid  shoulder  is  to  prevent 
the  oil  from  spreading  and  to  facilitate  the 
mixing  and  tamping  process. 

Sandy  soils  were  found  to  be  best  adapted 
to  the  oil  treatment,  but  satisfactory  results 
are  being  obtained  on  clay  and  heavy  gumbo 
soils  where  the  earth  is  thoroughly  pul- 
verized. 

Grade  of  Oil  Used 'Important 

The  grade  of  oil  to  be  used  is  much  more 
Important  than  the  kind  of  soil.  Light  oils 
and  those  having  a  paraffin  base  have  been 
found  to  be  little  better  than  so  much  water. 
The  oil  should  be  one  having  an  asphalt  base 
of  at  least  85  per  cent.  It  should  be  free 
from  paraffin  and  all  lighter  oil,  and  applied 
to  the  road  at  a  temperature  of  not  less  than 
250  deg.  Fahr.  An  oil  containing  85  per 
cent  of  asphalt  will  have  to  be  heated  before 
it  can  be  taken  from  the  tank  cars  which 
have  special  steam  coils  for  this  purpose. 
It  is  necessary  to  heat  the  oil  to  a  tempera- 
ture of  340  deg.  Fahr.  in  the  car  in  order 
that  it  may  be  delivered  on  the  ground  at  a 
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temperature  of  250  deg.  Fahr.  This  will 
require  a  steam  pressure  of  100  lb.  per 
square  inch.  The  amount  of  oil  used  is 
from  2  to  3  gal.  per  square  yard,  and  should 
be  placed  in  two  courses. 

How  THE  Oil  Is  Applied 

After  applying  I14  to  11/2  gal.  of  oil  on 
the  rolled  subgrade,  sufficient  earth  is 
graded  on  top  of  the  oil  to  absorb  it.  For 
treatment  of  IV2  gal.  to  the  square  yard 
about  4  in.  of  loose,  fine  earth  is  graded 
in  on  top  of  the  oil,  and  then  thoroughly 
soaked  with  water  distributed  from  a 
sprinkling  wagon,  and  the  tamping  process 
begun.  A  disk  harrow,  with  blades  set  at  an 
angle,  and  a  drag  are  employed  to  stir  and 
mix  the  oil  with  the  earth.  The  harrow  and 
drag  precede  the  tamping  roller.  As  soon  as 
the  first  course  is  thoroughly  mixed  and 
rolled  another  application  of  IV)  gal.  of  hot 
oil  per  square  yard  is  applied  and  about  4  in. 
of  fine  earth  graded  in  upon  it,  and  the  oil 
and  earth  thoroughly  mixed  and  rolled  as 
before.  The  amount  of  earth  used  should 
be  just  enough  to  absorb  all  of  the  oil. 
When  the  tamping  roller  rises  to  the  top 
and  the  surface  has  been  thoroughly  com- 
pacted a  water-tight  wearing  surface  of 
from  5  to  6  in.  thick  will  have  been  formed. 
The  rolling  is  done  from  the  aides  to  the 


center,  the  same  aa  in  macadam  conatrue- 
tion,  in  order  to  maintain  the  crown. 

Should  any  surplus  oil  come  to  the  sur- 
face after  the  travel  haa  been  allowed  on  the 
road  a  small  amount  of  loose  earth  is  thrown 
on  in  order  to  absorb  it.  and  the  surface 
of  the  road  may  be  made  more  durable  by 
the  application  of  1  in.  of  sand  or  gravaL 

Equipment  Needed 

The  greater  part  of  the  work  of  prepar- 
ing the  road  for  treatment  can  be  done  with 
a  traction  engine  and  a  road-grader.  The 
earth  can  be  thrown  back  either  by  a  road 
grader  or  a  road  leveler,  the  latter  being 
much  more  rapid  and  leaving  the  road  in 
almost  a  perfect  cross-section.  The  oil 
should  be  hauled  in  a  distributing  wagon 
built  for  that  purpose,  which  holds  about 
600  to  800  gal.  It  will  require  two  teams  to 
haul  .such  a  wagon.  One  or  two  teams  will 
be  required  on  the  disk  harrow  and  two 
teams  on  the  tamping  roller.  The  work  of 
grading  the  earth  on  the  oil  is  followed 
closely  by  the  placing  of  the  oil,  to  prevent 
it  cooling  and  to  assist  in  the  mixing. 

There  is  very  little  danger  of  using  too 
much  water.  The  wetter  the  materials  the 
more  thoroughly  the  oil  and  earth  can  be 
mixed.  Oiled  earth  roads  cannot  be  con- 
structed successfully  without  thoroughly 
pulverizing  the  earth.  Treating  the  surface 
with  oil  is  not  satisfactory,  says  Mr.  Gear- 
hart, except  for  laying  the  dust,  and  this 
is  only  effective  for  a  short  time.  Oiled 
earth  surfaces  are  not  satisfactory  for  city 
streets  on  account  of  the  oily  dust.  In  Kan- 
sas the  actual  cost  of  the  materials  and  the 
construction  of  oiled  earth  roads  as  recom- 
hiended  above  is  from  10  to  20  cents  per 
square  yard,  averaging  about  15  cents. 


One  Hundred  and  Sixty-three  Con- 
tracts had  been  awarded  prior  to  1915  by 
the  Board  of  Water  Supply  for  furnishing 
materials  and  constructing  New  York 
City's  additional  water  supply  system.  Of 
these,  sixty-one  had  been  completed  by  the 
end  of  1914.  Only  a  few  of  the  larger  con- 
struction contracts  remained  to  be  com- 
pleted at  the  beginning  of  1915.  These 
were  the  Ashokan  and  Kensico  dams,  the 
Hillview  reservoir,  parts  of  the  Yonkers 
siphon  and  the  city  tunnel,  the  supplemen- 
tary shaft  and  tunnel  of  the  Moodna 
siphon,  the  Narrows  siphon  and  the  Silver 
Lake  reservoir  with  parts  of  the  Richmond 
conduit. 


oil   applied   and   ready   FOK    :rilAiiS*j    .VITH    EAKTH 
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DRAFT-TUBES  DISCHARGE  INTO  UNLINED  TAILRACE   TUNNEL 

Swedish  Government  Builds  Hydroelectric  Plant 
Above  the  Arctic  Circle — Part  2 

Local  Conditions  and  Necessity  of  Protecting  Conduits  and  Fore- 
bay    from    Freezing    Resulted    in    Use    of    Underground    Station 


IN  the  first  part  of  this  article,  published 
last  week,  page  156,  there  was  a  descrip- 
tion of  the  dam  system  of  the  Per  jus  hydro- 
electric plant,  the  station  north  of  the 
Arctic  Circle,  recently  completed  by  the 
Swedish  Government.  Among  the  inter- 
esting features  of  the  dam  system  were  the 
measures  taken  to  protect  the  structures 
from  damage  by  ice,  the  use  of  a  sliding 
wedge  of  stone  to  balance  the  earth  pres- 
sure against  a  core  wall  and  of  arch  deck- 
ing for  a  hollow  reinforced-concrete  dam. 
This,  the  concluding  part  of  the  article, 
gives  details  regarding  the  hydraulic  end 
of  the  station,  which  is  entirely  under- 
ground, and  of  the  conduits  and  fore- 
bay.  The  last  named,  taken  in  conjunction 
with  the  equalizing,  or  surge,  chambers  on 
the  tailrace  tunnel,  is  of  special  interest. 

Intake 

The  intake,  as  was  shown  in  the  drawing 
in  Part  1  of  this  article,  is  located  at  the 
east  abutment  of  the  dam,  and  is  built  in- 
tegral with  it.  There  are  four  openings, 
each  36  ft.  wide  and  14.8  ft.  high,  two  for 
the  first  installation,  now  completed,  and 
two  for  the  second.  Behind  the  gates  are 
inclined  racks,  made  of  bulb  bars  spaced 
4  in.  on  centers  and  supported  on  a  struc- 
tural steel  frame.  Stop-log  slots  allow  each 
gate  to  be  isolated  for  inspection. 

Behind  the  screens  is  a  basin  connecting 
the  broad  but  shallow  section  at  the  screens 
with  the  narrower  but  deeper  part  in  front 
of  the  intake  tunnel. 

The  gate  controlling  flow  into  the  tunnel 
is  about  65  ft.  in  front  of  the  tunnel  in- 
takes. The  design  of  this  gate  is  shown  in 
a  drawing  herewith.  It  is  24.6  ft.  wide 
and  21.9  ft.  high,  suspended  from  chains 
and  operated  from  a  bridge  above.  In  open 
position  it  is  protected  by  an  inexpensive 
timber  housing.  The  gate  consists  of 
three  horizontal  trusses,  supporting  vertical 
beams,  which  carry  the  buckle-plate  skin 
plate.  The  hydrostatic  pressure  on  the  gate 
is  transmitted  to  the  tracks  by  eight  2.46-ft. 
wheels,  four  on  each  side.    In  order  to  get 


an  equal  distribution  of  the  pressure  on 
all  wheels,  they  have  been  mounted  in 
pairs  on  equalizers  having  their  bearing 
pins  fastened  to  the  side  girders  of  the 
gate. 

Tightness  is  insured  along  the  bottom  by 
a  timber  bolted  to  the  gate.  At  the  sides  and 
along  the  top  there  are  loose  wooden  strips, 
fastened  to  the  gate  by  springs,  and  forced 
against  steel  strips  in  the  masonry  by  the 
water  pressure.  No  by-pass  has  been 
deemed  necessary.  Should  it  be  required  to 
open  the  gate  when  the  intake  tunnel  is 
empty  and  the  basin  filled  with  water,  it  can 
be  done  by  opening  it  a  few  inches  and 
waiting  until  the  pressures  are  balanced. 
To  enable  the  opening  of  the  gate  these 
first  few  inches,  two  screw-jacks,  which  can 
be  attached  to  the  operating  chains,  have 
been  provided  on  the  overhead  bridge.  Al- 
though the  gate  has  been  designed  for  hand 
operation,  provisions  have  been  made  for 
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electrical  operation  should  this  be  found  ad- 
vantageous. 

Intake  Tunnel 

The  intake  tunnel,  with  a  net  area  of 
538  sq.  ft.,  has  been  blasted  through  rock, 
which  did  not  require  lining  except  for  425 
of  the  1725-ft.  length.  Its  slope  and  loca- 
tion are  such  that  its  whole  length  is  be- 
low the  hydraulic  gradient.  This  was  done 
so  as  to  enable  the  utilization  of  the  full 
section  at  all  stages  of  water  and  all  loads 
on  the  station.  The  slope  is  1  :  800,  which 
approximately,  corresponds  to  the  loss  in 
head  at  maximum  discharge. 

In  the  section  requiring  lining  a  wide 
fissure  filled  with  clayey  material  and  sur- 
rounded by  loose  and  deteriorated  rock  was 
encountered.  In  blasting  this  section  it  was 
necessary  to  timber  the  roof.  As  the  fis- 
sure appeared  again  in  the  excavation  for 
the  generator  room,  it  was  important  to 
prevent  the  water  from  finding  its  way 
through  it.  It  was,  therefore,  necessary  to 
design  a  lining  which  would  not  permit  any 
leakage.  The  arch  was  provided  with 
double  reinforcing. 

FOREBAY 

For  developments  like  that  at  Porjus, 
where  the  discharge  is  carried  to  and  from 
the  turbines  in  long  and  closed  conduits, 
subject  to  sudden  fluctuations,  it  is  impor- 
tant to  determine  carefully  the  area  of  the 
forebay  and  of  the  equalizing  chambers, 
which  have  been  provided  on  the  discharge 
tunnels.  The  load  fluctuations  at  Porjus 
are  sudden  and  large,  because  the  greater 
part  of  the  power  is  used  for  traction. 

Basing  the  calculations  on  load  diagrams 
of  electric  railways,  it  was  determined  that 
the  maximum  load  changes  possible  will 
correspond  to  an  increase  or  decrease  in 
discharge  of  about  320  sec. -ft.  The  area 
of  the  forebay  is  11,300  sq.  ft.  and  of  the 
equalizing  chambers  7500  sq.  ft. 

In  the  diagram  on  page  195  is  shown  the 
result  of  such  an  increase — the  surges  for 
an  increase  from  750  to  1070  sec.-ft.  The 
surges  on  the  intake  side  represent  the  ac- 
tion in  the  forebay.  On  the  discharge  side 
of  the  turbines,  the  fluctuations  in  head, 
because  of  the  wave  action  in  the  forebay, 
will  create  another  set  of  waves  or  surges. 
These  will  begin  with  a  sudden  increase,  at 
about  the  same  time  as  the  first  lowering 
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of  the  water  surface  in  the  forebay.  Aa 
shown,  the  maximum  decrease  in  head,  due 
to  increase  in  load,  amounU  to  8.86  ft  and 
occurs  about  1  min.  after  the  change  in 
load.  The  variation  in  head  is  so  slow  that 
it  does  not  influence  the  speed  of  the  units, 
which,  aa  uhueI,  have  been  provided  with 
automatically  operating  governors. 

Should  a  sudden  decrease  in  discharge  of 
320  sec.-ft.  take  place,  the  surges  are  about 
the  same,  the  only  difference  being  that  the 
surges  increase  the  head.  Should  an  acci- 
dent occur  so  that  the  decrease  in  discharge 
should  amount  to  more  than  320  sec.-ft., 
the  surges  will  be  greater  than  shown.  The 
worst  case  would  be  a  decrease  from  1070 
sec.-ft.  to  nothing.  In  such  a  case  the 
water  surface  in  the  forebay  will  rise  until 
water   begins  to  spill   over  the  overflow. 


BAD   ROCK   CONDITIONS   NECESSITATED  LINING  OF   SOME  PARTS  OP  INTAKE  TUNNEL 


Time  'n  Minutes 
SURGES   DUE  TO  LOAD  VARIATIONS 
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which  is  connected  to  the  tailrace  tunnel 
by  a  vertical  shaft. 

For  the  calculation  of  these  waves  and 
their  corresponding  intervals,  the  engineers 
have  used  the  method  devised  by  Prof.  Fr. 
Prazil  of  Zurich,  Switzerland,  and  that  of 
R.  D.  Johnson  of  New  York.  Mr.  John- 
son's method  was  described  in  the  "Pro- 
ceeding" of  the  American  Society  of  Me- 
chanical  Engineers,    1908. 

Details  of  Forebay 

The  forebay  arrangement  is  clearly 
shown  in  accompanying  drawings.  To  en- 
able the  intake  tunnel  and  the  forebay  to 
be  drained,  the  latter  has  a  depression  run- 
ning from  the  end  of  the  tunnel  to  the 
face  of  the  overflow.  A  2.5-ft.  pipe,  closed 
by  a  hand-operated  gate,  connects  this  de- 
pression with  the  overflow  shaft. 

It  is  of  interest  to  note  that  when  water 
is  discharged  it  sometimes  fills  the  entire 
area  of  the  shaft,  thus  drawing  the  air  with 
it.  The  action,  therefore,  is  similar  to  that 
of  an  enormous  vacuum  pump.  It  has  been 
found  necessary  to  build  a  monitor  on  the 
roof  so  that  air  is  admitted  freely.  This 
arrangement  serves  also  for  the  ventila- 
tion of  the  equalizing  chambers  of  the  tail- 
race  tunnel. 

The  overflow  is  a  stone-set  spillway,  150 
ft.  in  length.  Its  crest  is  at  the  same  ele- 
vation as  the  high-water  back  of  the  dam, 
i.e.,  1134.88.  At  its  south  end  there  is  an 
ice  sluice,  5.75  ft.  wide,  with  the  crest  at 
eL  1122.74.  This  opening  is  closed  by  stop 
logs  up  to  the  crest  of  the  spillway. 

Turbine  Intakes  and  Penstocks 

The  masonry  partitions  between  the  five 
intakes  are  each  16.4  ft.  wide,  necessitated 
by  the  spacing  of  39.4  ft.  required  by  the 
units  and  by  the  most  advantageous  width 
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LARGE  COVERED   FOREBAY   ADJOINS   TRANSFORMER  HOUSE 
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GENERATOR   ROOM    AND   PENSTOCKS 
ENTIRELY   IN   ROCK 


of  the  intake  chambers,  which  is  23  ft. 
Originally,  it  was  intended  to  let  as  much 
as  possible  of  the  rock  remain  as  a  core  in 
these  piers,  but  the  quality  encountered 
made  this  impossible.  The  piers  are,  there- 
fore, made  of  concrete,  with  a  very  lean 
mixture  in  the  center  portions. 

The  intake  for  the  exciter  penstock  is  lo- 
cated in  the  pier  between  units  4  and  5. 

Each  turbine  intake  is  closed  by  a  single 
steel  gate.  The  free  opening  is  23  ft.  wide 
and  13.1  ft.  high.  The  gates,  which  are 
shown  in  detail,  consist  of  plate-girder 
frames  with  beam  verticals  and  buckle-plate 
skin  plates.  Wheels  and  provisions  for 
tightening  are  the  same  as  for  the  gate  at 
the  intake  end  of  the  tunnel.  Pipes  have 
been  provided  in  the  concrete  around  the 
gate  slots  so  that,  should  it  be  found  neces- 
sary, steam  can  be  used  for  thawing  out 
the  gates. 

Inside  of  each  gate  is  a  groove  connected 
by  a  pipe  with  the  tailrace  tunnel.  This 
groove  serves  to  collect  leakage,  when  the 
gates  are  closed,  thus  permitting  inspec- 
tion of  the  turbines. 

Racks  and  Penstocks 

The  racks,  just  behind  the  gates,  have 
been  so  arranged,  that,  should  it  be  found 
desirable,  they  can  be  heated  electrically  in 
the  same  manner  as  is  now  successfully 
done  at  the  TroUhattan  plant  in  Sweden. 
The  reasons  why  heating  arrangements 
have  not  been  provided  from  the  start  is 
that  in  this  development,  with  its  covered 
intake  conduit  and  large  reservoir,  no 
troubles  of  this  kind  are  anticipated. 

Above  the  racks  is  a  crane  which  serves 
the  turbines,  and  runs  out  over  an  exten- 
sion at  the  south  end  of  the  building,  to 
which  the  machinery  parts  are  brought  on 
cars. 

The  penstocks,  which  are  11.5  ft.  in  diam- 
eter, are  lined  with  steel  plates,  varying  in 
thickness  from   1/4  in.  at  the  upper  end  to 
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EQUALIZING,   OR  SURGE,   CHAMBERS   ARE  PROVIDED   ON   TAILRACE   TUNNEL 
For  location  o£  this  section,  see  vertical  cross-section,  page  19S. 


13/16  in.  at  the  lower.  The  space  between 
the  steel  lining  and  the  rock  has  been  filled 
with  concrete.  This  filling  has  been  pro- 
vided with  vertical  drains,  to  prevent  hydro- 
static pressure  on  the  outside  of  the  pen- 
stock, when  they  are  empty. 

The  exciter  penstock  is  2.8  ft.  in  diam- 
eter, made  of  plate  steel  from  y^  to  5/16  in. 
in  thickness.  The  intake,  as  above  stated, 
is  between  units  4  and  5,  but  the  penstock 
is  turned  to  the  right  hand  and  carried 
through  the  shaft  for  the  penstock  of  unit  5. 
It  is  then  carried  still  further  to  the  right, 
the  exciter  set  being  placed  beyond  that 
unit. 

Generator  Room 

The  general  layout  of  the  generator  room 
is  shown  in  the  accompanying  plan.  Its 
width  is  36  ft.,  its  height  37.7  ft.  and  its 
present  length  312  ft.  As  mentioned  be- 
fore, the  spacing  of  the  units  is  39.4  ft.  on 
centers.  The  recesses  for  the  turbines  are 
49.2  ft.  deep,  19.2  ft.  wide  and  13.1  ft.  high. 

As  shown  on  the  cross-section,  the  gen- 
erator room  has  a  false  ceiling.  The  space 
here  created  and  also  the  spaces  between 
the  rock  and  the  side  walls  are  used  for 
conveying  the  heated  air  from  the  gener- 
ators. Cold  air  is  forced  down  through  the 
cable  shaft  and  conveyed  to  the  generators 
through  ducts  in  the  floor.  From  the  gen- 
erators the  heated  air  is  carried  through 
another  system  of  ducts  to  spaces  back  of 
the  side  walls  and  rises  in  them  to  the 
chamber  above  the  false  ceiling.  This  in 
turn  is  connected  to  the  elevator  shaft,  and 
thus  to  vents  in  the  tower  on  the  trans- 
former house. 

The  heated  air,  which,  as  stated  above, 
passes  between  the  rock  and  the  side  walls, 
prevents  condensation.  In  winter,  when 
the  air  is  too  cold  to  be  conveyed  directly 
to  the  generators,  it  is  heated  by  mixing 
it  with  the  heated  air.  When  this  is  neces- 
sary the  heated  air  is  not  conveyed  through 
the  conduits  but  is  discharged,  through  ven- 
tilators, into  the  generator  room.  It  then 
passes  through  the  elevator  shaft  to  the 
floor  of  the  transformer  house,  where  the 
fans  mix  it  with  the  cold  air  and  force  it 
down  to  the  generators. 

The  floor  of  the  generator  room  is  at 
el.  963.3,  which  is  about  165  ft.  below  the 
surface  of  the  ground  and  about  8.8  ft. 
above  the  high-water  level  at  the  discharge 


end  of  the  tailrace  tunnel.  Because  of  fric- 
tion losses  in  the  tunnel  and  heavy  surges, 
it  is  possible  that  the  water  pressure  in 
the  upper  end  of  the  tailrace  tunnel,  in  ex- 
ceptional cases,  may  correspond  to  a  ficti- 
tious water  level  above  the  floor  of  the 
generator  room.  It  was  not  possible  to 
locate  the  floor  above  the  fictitious  eleva- 
tion, as  its  location  is  determined  by  the 
proper  suction  limit  of  the  draft-tubes  at 
low  water.  In  order  to  prevent  flooding  of 
the  floor,  the  cable  conduits  and  the  gener- 
ator pits,  it  was  necessary  to  waterproof 
the  entire  foundation  of  the  generator 
room.  The  rock  was  covered  with  a  course 
of  concrete;  a  coat  of  cement  plaster,  con- 
taining "Ceresit,"  was  applied,  and  a  system 
of  drains  was  provided  before  the  concrete 
floor  was  laid.  These  drains  terminate  in 
a  pit,  from  which  the  leakage  is  pumped. 

•Units 

Five  large  units  have  been  provided  for 
in  the  first  installation,  of  which,  at  pres- 
ent, units  1,  2,  3  and  5  have  been  installed. 
Of  the  units  now  in  place,  2  and  3  are  for 
railway  traction  purposes.  They  have  a 
maximum  capacity  of  12,500  hp.,  run  at 
225  r.p.m.,  and  are  directly  connected  to 


single-phase,  4 100- volt,  15-cycle  ffeneraton. 

The  normal  output  of  these  units  is  6250 
kva.  each  at  a  voltage  of  4100.  Their  maxi- 
mum output  each,  however,  is  10,000  kva.  at 
a  voltage  of  4150.  Unit  5  will  furnish  the 
power  to  the  mine  fields.  Its  normal  ca- 
pacity is  12,500  hp.,  and  its  maximum  14,- 
000,  at  a  speed  of  260  r.p.m.  The  generator 
is  a  3-phase,  11,000-kva.,  10,000-volt,  25- 
cycle  machine.  Unit  1  is  for  emergency 
use.  On  its  shaft  are  two  generators,  one 
single-phase  and  one  three-phase,  so  ar- 
ranged that  either  one  can  be  driven  by  the 
turbine.  In  this  way  the  unit  serves  as 
spare  for  either  kind  of  current. 

The  turbines  have  been  designed  and 
built  by  Nydqvist  &  Holm  of  Trollhiitten, 
Sweden,  the  same  firm  that  delivered  the 
turbines  for  the  Trollhfittan  development. 
They  have  double  runners,  encased  in  cylin- 
drical cases  of  plate  steel  with  ends  of  steel 
castings.  These  cases  have  been  designed 
and  tested  for  a  hydrostatic  pressure  of 
377  lb.  The  draft  chests  are  made  of  cast- 
iron  and  are  connected  to  plate-steel  draft 
tubes,  concreted  in  the  rock.  The  operat- 
ing ring  and  the  wicket  gates  are  of  cast 
steel.  Between  turbine  and  generator  there 
is  a  short  piece  of  shafting,  supported  on 
a  third  bearing  and  removable.  When  this 
short  piece  of  shafting  and  its  bearing  are 
removed,  there  is  sufficient  room  for  taking 
down  the  turbine,  without  disturbing  the 
generator.     All  bearings  are  water  cooled. 

The  exciter  unit  consists  of  a  525-hp., 
single-runner,  scroll-case  turbine,  running 
at  a  speed  of  500  r.p.m.,  direct  connected 
to  a  350-kw.,  220-volt,  direct-current  gen- 
erator. Its  scroll  case  is  of  cast-iron,  while 
all  other  parts,  including  the  runner  but 
excepting  the  shaft  (which  is  of  rolled 
steel),  are  of  cast  steel.  This  unit  is  gov- 
erned by  an  oil-pre.ssure  governor  assisted 
by  a  fly  wheel  and  a  bypass. 

Each  main  unit  has  been  provided  with 
an  oil-pressure  governor,  capable  of  regu- 
lating the  speed  of  the  unit  aa  follows: 


Per  cent  variation  In  load 100         BO         15 

Percent  variation  in  speed 15  •  I 


The  necessary  pressure  oil  for  the  servo- 
motors is  supplied  by  belt-driven  oil  pumps, 
one  for  each  unit.  A  central  pumping  plant, 
consisting  of  an  electrically  driven  pump  of 
sufficient  capacity  to  supply  two  units  at 
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the  same  time,  has  also  been  provided.  The 
oil-pressure  tanks  are  partly  filled  with  air 
in  order  to  make  them  respond  quickly.  The 
pressure  is  20  atmospheres,  and  the  pres- 
sure air  is  supplied  to  all  tanks  by  one 
compressor. 

Tailrace  Tunnel 

The  lensrth  of  the  tailrace  tunnel,  center 
of  the  discharge  opening  of  unit  1,  is  4180 
ft.  Its  net  area  (538  sq.  ft.)  and  cross- 
section  are  the  same  as  those  of  the  intake 
tunnel.  In  front  of  the  draft  tubes,  how- 
ever, the  area  of  the  tailrace  is  larger. 
From  the  upstream  equalizing  chamber  to 
the  center  line  of  the  discharge  end  of  the 
draft-tube  of  unit  1,  the  area  is  as  stated 
above.  In  the  distance  between  unit  1  to 
unit  4,  the  area  is  increased  to  1076  sq.  ft. 
This  area  is  maintained  until  the  tunnel 
has  passed  the  second  equalizing  chamber, 
beyond  which,  in  a  length  of  131  ft.,  it  is 
again  reduced  to  538  sq.  ft.,  which  con- 
tinues to  the  discharge  end. 

The  reasons  for  enlarging  the  tunnel  in 
its  first  part  are  to  facilitate  the  flow  of 
water  to  and  from  the  equalizing  cham- 
bers when  surges  occur,  and  to  reduce  the 
influence  of  eddies. 

The  equalizing,  or  surge,  chambers  are 
each  32.8  ft.  wide  and  32.8  ft.  high.  Their 
total  area,  in  plan,  is  7500  sq.  ft.  Their 
angular  location  was  selected  to  conform 
with  the  cleavage  planes  of  the  rock.  In 
order  to  permit  inspection  of  the  water 
levels  in  them,  communication  tunnels  have 
been  provided  from  the  most  advanta- 
geously located  unit  recesses.  The  vertical 
overflow  shaft  from  the  forebay  discharges 
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into  the  downstream   equalizing  chamber. 
At  the  discharge  end  of  the  tunnel  both 
sides  have  been  provided  with  stone-faced 
concrete  walls  with  slots  for  stop  logs. 

Miscellaneous 

As  already  stated,  the  water  supply  at 
Porjus  can  be  materially  increased  over  that 
now  available,  provided  the  regulation  of 
the  watershed  is  carried  out  as  planned. 
Provisions,  therefore,  have  been  made,  so 
that  the  generator  room  can  be  extended,  a 
second  intake  tunnel  with  a  separate  fore- 
bay  built  and  another  tailrace  tunnel  driven. 
Of  this  work  only  part  of  the  intake  at  the 
dam  and  part  of  the  excavation  for  units 
and  generator  room  have  been  made.  This 
had  to  be  done  in  order  not  to  interfere  with 
the  present  plant,  when  the  second  instal- 
lation is  built. 

The  total  cost  of  the  first  installation, 
including  dwellings  for  the  operating  staff, 
real  estate  purchases,  construction  of  roads, 
temporary  hydroelectric  plant  for  the  con- 
struction, transmission  lines,  etc.,  was 
?3,425,000. 

The  designs  have  been  worked  up  by  the 
Royal  Swedish  Waterfalls  Commission, 
which  also  carried  out  the  construction  on 
force  account.  The  chairman  is  Col.  F.  V. 
Hansen,  who  also  supervised  the  design  and 
construction  of  the  Trollhattan  develop- 
ment. The  designs  were  in  the  charge, 
first,  of  G.  Malm  and  then  of  A.  Ekwall, 
assisted  by  K.  A.  Froman.  A.  Westerlind 
was  office  engineer,  in  charge  of  construc- 
tion, and  the  resident  engineer  at  Porjus 
was  A.  Granholm,  who  was  succeeded  in 
1913  by  N.  K.  Sundlad. 


New  Type  of  Gaspipe  Railing  Proves 
Satisfactory  at  Cincinnati 

By  EDGAR   K.  RUTH 
Assistant  Engineer — Structures,  Cincinnati 

THE  Division  of  Structures  of  Cincin- 
nati's Engineering  Department  has  re- 
cently designed  and  erected  on  some  of  its 
new  flights  of  reinforced-concrete  steps  an 
improved  style  of  two-bar  pipe  railing  with 
adjustable  posts  and  couplings  which  is 
proving  very  satisfactory. 

The  city  is  rapidly  replacing  the  large 
number  of  flights  of  wooden  steps  scattered 
through  its  hilly  sections  with  reinforced- 
concrete  construction.  Landings  are  pro- 
vided at  frequent  intervals  and  the  slopes 
of  the  flights  vary  somewhat  according  to 
the  topography.  For  this  reason  a  railing 
was  needed  which  could  be  readily  adjusted 


Capacity  of  Scraper  Misstated — 
Should  Be  Less 

THE  four-wheel  scraper  described  in  the 
article,  "Operation  Analysis  of  New 
Machines  Which  Cheapen  the  Moving  of 
Earth  on  Road  Work,"  by  Prof.  A.  B.  Mc- 
Daniel,  on  page  126  of  the  issue  of  the 
Engineering  Record  for  July  31,  1915,  is 
stated  in  the  table  at  the  bottom  of  the  left 
hand  column,  page  126,  to  have  a  capacity 
of  800  cu.  yd.  in  10  hr.  Professor  Mc- 
Daniel  advises  us  that  this  figure  should 
have  been  600  cu.  yd.  in  10  hr.,  and  that 
all  the  units  in  this  table  should  be  calcu- 
lated on  the  basis  of  600  yd.  This  would 
make  the  total  unit  cost  10.7  cents,  instead 
of  8  cents,  as  given. 


STRAIN  TOWER,  PORJUS  TRANSMISSION 


A  Bridge  Investment  of  $4,703,506.68  is 
reported  in  the  latest  annual  report  of  the 
Sanitary  Di.strict  of  Chicago.  Of  this 
amount  nearly  $3,000,000  was  paid  for  the 
thirteen  bridges  over  the  Chicago  River 
and  $1,146,457  for  fifteen  Main  Channel 
crossings. 
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Slotted  Hole 


NEW  TYPE  OF  GASPIPE  RAILING  CAN  BE  READ- 
ILY adjusted  TO  FIT  ANY  FLIGHT 

to  fit  any  flight,  and  which  could  be  erected 
easily  and  in  true  alignment. 

Details  of  Railing 

The  details  of  the  railing,  which  is  3  ft. 
high,  are  shown  in  the  drawing.  Expansion 
is  provided  for  by  omitting  on  the  lower 
side  of  every  fifth  post  the  i/4-in.  bolts 
which  connect  the  two  rails  to  the  post 
couplings,  and  by  giving  a  %-in.  clearance 
between  the  ends  of  the  pipe  and  the  shoul- 
der of  the  couplings  at  these  points. 

Whenever  the  direction  of  the  railing 
does  not  change  at  a  post  the  coupling  for 
the  lower  rail  is  omitted  and  the  pipe  made 
continuous  for  two  panels  and  bolted  di- 
rectly to  the  post  plates. 

All  parts  of  railing,  including  bolts  and 
couplings,  are  heavily  galvanized. 

Until  recently  the  fence  complete,  includ- 
ing galvanizing,  has  cost  the  city  about 
$1  per  linear  foot,  erected,  but  the  present 
high  cost  of  .spelter  has  considerably  in- 
creased the  cost  of  galvanizing. 
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Direct-Lift    Span    Provides  55-Foot   Clearance 
Over  Louisville  and  Portland  Canal 

Waterway  Improvements  at  Louisville  Include  Unusual  Type  of 
Vertical  Lift  Span  Raised  40  Feet  by  Levers  on  Approach  Spans 


I 


EXTENSIVE  improvements  of  the 
Louisville  and  Portland  CanaJ  at  Louis- 
ville, Ky.,  carried  on  by  the  U.  S.  Gov- 
ernment, have  been  in  progress  for  several 
years  past  and  are  now  nearing  comple- 
tion. They  consist  principally  in  widen- 
ing the  canal  from  861/2  ft.  to  200  ft.,  in 
building  a  new  lock  600  ft.  long  by  110  ft. 
wide  alongside  of  the  old  locks  and  in  the 
renewal  of  the  two  existing  swing  bridges 
crossing  the  canal.  The  new  lock  was  de- 
scribed in  the  Engineering  Record  of  June 
26,  page  794. 

The  old  swing  bridges  were  originally 
built  about  the  year  1866,  one  at  the  head 
of  the  locks  and  the  other  at  Eighteenth 
Street  over  the  canal  proper  at  Louisville. 
The  former  is  being  replaced  by  a  swing 
bridge  275  ft.  long  spanning  both  old  and 
new  locks,  the  pivot  pier  being  located  be- 
tween them.  The  Eighteenth  Street  swing 
bridge  has  just  been  replaced  by  a  Strauss 
direct-lift  bridge  spanning  the  entire 
width  of  the  200-ft.  canal.  The  old  swing 
bridge  had  unequal  arms,  spanning  87  ft., 
the  former  width  of  the  canal. 

Conditions  Governing  Design 

The  craft  that  navigate  in  the  Ohio 
River  at  Louisville  do  not  require  more 
than  55  ft.  vertical  clearance  above  high- 
water  level.  On  account  of  the  low  verti- 
cal clearance  required,  compared  with  the 
length  of  span,  the  lift  type  of  bridge  was 
considered  best.  The  invitation  asking  de- 
signs for  this  structure,  as  issued  by 
Major  J.  C.  Oakes,  Corps  of  Engineers,  U. 
S.  A.,  in  charge  of  the  work,  contained  the 
following  clause: 

"In  making  a  comparison  and  selection 
the  following  are  some  of  the  points  which 
will  be  considered:  First  cost,  probable 
cost  of  maintenance  and  operation,  advan- 
tages and  disadvantages  of  the  type  of 
operating  machinery  as  to  the  reliability 
of  operation  and  chances  for  accidents,  and 
provision  for  preventing  the  lift  span  from 
falling  if  any  accident  happens  to  parts  of 
the  operating  apparatus." 


First  cost,  therefore,  was  only  one  of  a 
number  of  factors  which  were  considered 
in  selecting  the  type  of  lift  here  adopted. 

General  Features  of  Design 
The  bridge  consists  of  the  main,  or  lift 
span,  210  ft.  long,  and  an  approach  span 
at  each  end,  85  ft.  and  75  ft.  long  re- 
spectively. The  main  trusses,  which  con- 
tain eight  panels,  each  26  ft.  3  in.  long, 
are  of  the  Pratt  type  with  inclined  upper 
chords,  and  are  spaced  18  ft.  apart.  The 
approach  trusses  are  spaced  18  ft.  6  in. 
apart,  and  the  unusual  offset  top  strut  to 
the  main  column,  required  to  allow  clear- 
ance for  the  counterweights,  can  be  seen 
in  the  photograph  showing  an  end  view. 

The  existing  stone  center  pier  of  the  old 
swing  bridge  has  been  utilized  for  the  west 
pier  of  the  lift  span,  and  a  new  concrete 
pier,  founded  on  rock,  supports  the  oppo- 
site end.  Photographic  views  reproduced 
herewith  illustrate  the  finished  structure. 
The  rectangular  pier  showing  under  the 
center  of  the  span  is  the  old  rest  pier  of 
the  swing  bridge,  which,  together  with  the 
old  stone  canal  wall,  will  be  removed  when 
the  new  wall  and  widened  part  of  the  canal 
are  completed. 

The  bridge  is  designed  for  highway  traf- 
fic only.  The  roadway  has  16-ft.  clear 
width,  the  floor  system  and  its  supports 
being  designed  for  a  live  load  of  100  lb. 
per  square  foot,  or  one  15-ton  truck  on  two 
axles  10  ft.  on  centers.  The  trusses  are 
designed  for  a  live  load  of  100  lb.  per 
square  foot  of  roadway.  The  usual  unit 
stresses  for  work  of  this  character  were 
followed  in  proportioning  the  members. 
The  specified  permissible  stresses  were 
allowed  an  increase  of  25  per  cent  during 
erection. 

Counterbalancing  the  Lift  Span 

The  lift  span  is  counterbalanced  by 
counterweighted  crane-like  trusses  pivotal- 
ly  mounted  on  the  main  vertical  posts  of  the 
approach  spans  at  either  end.  These  coun- 
terweighted trusses  are  provided  with  a  pair 


offset  top  struts  provide  clearance  for 
counterweights 

of  hangers,  pin-connected  near  their  mid- 
sections, while  the  lower  extremities  are 
pin-connected  to  the  lift  span,  and  their 
upper  extremities  are  pin-connected  to  a 
member  termed  the  "counterweight  link," 
the  rear  extremity  of  which  is  pin-con- 
nected to  the  counterweight. 

The  concrete  counterweight  itself  is  so 
connected  to  the  rear  extremity  of  the 
counterweight  trusses  that  the  four  main 
pin  points  form  a  parallelogram.  By  virtue 
of  this  parallelogram  and  the  connecting 
hanger  the  main  span  and  center  of 
gravity  of  the  counterweight  are  permitted 
to  move  vertically.  The  lower  auxiliary 
fixed  counterweight  balances  the  weight  of 
the  hanger  and  brings  the  center  of  gravity 
of  all  the  dead-load  forces  to  the  center  of 
the  main  trunnions  at  the  top  of  the  tower 
post.  The  moments  of  span  and  counter- 
weight about  the  main  trunnions  are  ex- 
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mctly  equal  for  any  position  of  the  bridge. 
The  span  was  erected  in  the  partly  open 
position  to  permit  navigation.  The  half 
of  the  span  over  the  new  part  of  the  canal 
was  built  on  falsework,  and  the  other  half, 
over  the  navigable  canal,  was  cantilevered 
out  without  the  use  of  falsework  in  the 
existing  canal.  The  alignment  of  the  new 
bridge  coincides  with  that  of  the  old,  but 
it  was  not  necessary  to  maintain  highway 
traffic  during  erection. 

Electric  Operation 

The  span  travels  a  vertical  distance  of 
40  ft.  from  the  closed  position  to  the  fully 
open  position.  The  movement  is  effected 
by  means  of  electric  operation,  the  operat- 
ing pinions,  four  in  number,  being  located 
at  each  comer  of  the  span  below  the  floor, 
and  engaging  vertical  fixed  racks  on  the 
inside  faces  of  the  tower  posts.  These 
pinions  are  actuated,  through  shafting  and 
intermediate  gears,  by  two  11  hp.  direct- 
current  motors  located  near  the  center  line 
of  the  span  and  controlled  from  an  opera- 
tor's house,  at  the  center  of  the  span,  sus- 
pended from  the  top  chords  above  the  clear- 
ance line  as  seen  in  the  photographs. 

One  minute  is  required  to  raise  the  span, 
by  electric  power,  from  the  closed  to  the 
fully  open  position,  and  the  same  period 
is  required  to  lower  it.  Emergency  hand 
operation  is  also  provided  by  two  turn- 
ing levers  which  can  be  used  at  each  end 
in  the  center  of  the  roadway.  Indicators 
are  installed  in  the  operator's  house,  con- 
sisting of  white  and  red  incandescent  lights 
showing  the  various  positions  of  the  bridge. 
The  movement  automatically  cuts  out  the 
lifting  motors  when  the  span  is  6  ft.  from 
the  fully  open  or  the  fully  closed  position. 
However,  a  spring  switch  is  provided 
which,  if  held  closed,  will  render  the  auto- 
matic cut-out  ineffectual  and  enable  the 
bridge  tender  further  to  operate  the 
bridge.  Safety  gates  are  provided  on  the 
approaches,  controlled  from  the  operator's 
house  and  interlocked  with  the  lifting  ma- 
chinery so  that  the  latter  cannot  be  oper- 
ated until  the  gates  are  closed,  and  the 
gates  cannot  be  opened  again  until  the 
bridge  is  closed. 

The  structural  steel  in  the  lift  span, 
counterweight     trusses     and     approaches. 


weighs  approximately  250  tons.  The 
operating  machinery  and  trunnions  weigh 
approximately  20  tons.  The  steel  was  fur- 
nished by  the  Penn  Bridge  Company  of 
Beaver  Falls,  Pa.,  and  erected  by  the  Mid- 
dle States  Construction  Company  of  Co- 
lumbus, Ohio.  The  Strauss  Bascule 
Bridge  Company  of  Chicago,  consulting 
engineers,  furnished  the  plans  and  specifi- 
cations under  the  direction  of  Major  J.  C. 
Oakes,  U.  S.  engineer  at  Louisville,  in 
whose  office  the  contract  for  construction 
was  awarded  in  July,  1914.  The  bridge 
was  completed  and  first  operated  June  23, 
1915. 


Rattler  Test  for  Paving  Brick 
Abandoned  in  St.  Louis 

Instead  There   Has   Been  Substituted  a  Standard 

Sample  of  One  Hundred   Bricks  by  Which 

Shipments  Are  to  Be  Judged 

By  MONT  SCHUYLER 

Engineer  in  Charge,  Municipal  Testing  Laboratory, 

St.  Louis 

NO  DOUBT  the  rattler  test  in  all  of  its 
various  forms  has  improved  vastly  the 
quality  of  paving  brick.  It  is  necessary 
that  a  certain  strength  both  against  dis- 
ruption and  abrasion  should  be  present  in 
every  brick,  and  this  quality,  or  set  of 
qualities,  is,  of  course,  measured  coarsely 
by  any  method  involving  rough  handling, 
such  as  the  rattler  test  undoubtedly  is.  But 
that  the  brick's  value  as  a  paving  material 
can  be  determined  with  any  accuracy  by 
this  method  is  a  matter  upon  which  more 
and  more  people  have  reached,  first,  a  doubt- 
ing stage,  and,  then,  finally,  a  stage  wherein 
the  rattler  is  considered  merely  as  a  method 
of  adjustment  between  the  brick  seller  and 
the  brick  buyer.  In  other  words,  the  rattler 
test  is  not  an  engineering  instrument. 

Visual  Inspection  in  Theory  as  Well  as 
IN  Practice 

Though,  as  above  stated,  the  rattler  has 
done  much  to  improve  the  character  of 
brick,  and  no  doubt  will  in  the  future  main- 
tain a  certain  position  in  the  paving  field, 
still  it  is  the  writer's  belief  that,  as  time 
goes  on,  less  and  less  attention  will  be  paid 


to  the  extreme  refinements  added  during 
the  past  few  years.  The  machine  will  then 
be  used  perhaps  in  conjunction  with  other 
machines  to  determine  the  presence  or  ab- 
sence of  certain  qualities  in  the  product  of 
this  or  that  factory,  the  actual  acceptance 
or  rejection  of  brick  being  based  openly, 
as  it  is  now  actually,  on  visual  inspection 
while  brick  are  being  handled  from  the  kiln 
to  the  pavement. 

While  this  thesis  may  be  disputed  in 
various  quarters,  it  cannot  be  denied  that 
many  engineers  and  brick  manufacturers 
are  tending  toward  a  gradual  abandonment 
of  the  rattler.  This  the  writer  knows  from 
many  conversations  with  men  from  all  parts 
of  the  country. 

Following  out  this  general  tendency  the 
city  of  St.  Louis,  in  its  new  specifications, 
has  omitted  all  reference  to  the  rattler  test, 
placing  reliance  solely  upon  the  general 
knowledge  of  brick  extant  in  that  city's 
construction  and  testing  department.  The 
new  specifications,  referring  to  paving 
brick,  read  as  follows: 

Paving  Brick 
General 

"Vitrified  paving  brick  shall  be  made 
from  suitable  shales  or  inferior  fire  clay 
burnt  to  uniform  texture  throughout.  They 
shall  be  thoroughly  and  uniformly  vitrified 
and  annealed,  containing  neither  unfused 
nor  glassy  spots,  and  shall  not  be  salt 
glazed.  They  shall  be  tough  and  uniformly 
hard.  They  shall  be  free  from  defects  such 
as  laminations,  fire  cracks,  cooling  checks, 
etc.  They  shall  be  free  from  lime  or  other 
impurities.  They  shall  be  unrepressed,  side 
wire-cut  in  such  a  manner  that  the  lugs 
will  be  formed  during  the  process  of  cut- 
ting and  shall  have  the  ends  beveled. 

"At  least  one  month  before  the  contractor 
begins  laying  the  wearing  surface  he  shall 
submit  one  hundred  (100)  specimen  brick 
of  the  brand  he  expects  to  use  to  the  Board 
of  Standardization,  unless  samples  of  brick 
proposed  to  be  used  are  already  on  file.  The 
type,  the  range  of  burning,  the  variation  in 
dimensions  and  the  general  condition  of 
the  brick  which  the  contractor  expects  to 
furnish  shall  be  exhibited  by  these  speci- 
mens. The  president  of  the  Board  of  Pub- 
lic Service  will  cull  from  this  lot  the  brick 
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which  are  not  suitable  under  the  terms  of 
the  specification.  All  shipments  to  the  work 
will  be  examined  by  such  method  as  may 
be  deemed  expedient  and  must  be  equal  in 
quality,  shape  and  dimensions  to  the  speci- 
men brick  which  have  been  considered 
satisfactory. 

Specific 

"Brick  shall  not  be  less  than  eight  (8) 
inches  nor  more  than  nine  (9)  inches  in 
length.  They  shall  be  four  (4)  inches  in 
depth  and  from  three  and  one-fourth  (3l^) 
inches  to  three  and  three-fourths  (3%) 
inches  in  width,  excluding  lugs.  The  brick 
in  any  one  contract  shall  vary  not  more 
than  one-eighth  (i/g)  inch  in  width  or  depth 
and  not  more  than  one-fourth  (1/4)  inch  in 
length,  the  length  desired  being  eight  and 
one-half  (8V2)  inches;  and  the  brick  must 
be  the  product  of  one  plant. 

"The  imprint  or  name  of  the  brick  or 
maker,  if  used,  shall  be  in  recessed  letters 
and  not  raised  letters. 

"All  brick  shall  have  one  wearing  surface 
such  that  when  the  brick  is  laid  on  a  hori- 
zontal plane  on  this  surface,  no  portion  of 
this  surface  shall  be  more  than  three- 
thirty-seconds  (3/32)  of  an  inch  from  the 
plane. 

"The  lugs  shall  be  of  such  dimensions 
that  when  the  brick  are  laid  in  the  street 
there  will  be  an  average  separation  of 
courses  of  not  less  than  one-eighth  (%) 
inch  nor  more  than  one-fourth   (14)   inch. 

"The  president  of  the  Board  of  Public 
Service  may  inspect  or  sample  the  brick 
either  at  the  kiln  or  on  the  street,  or  at 
both  places.  All  brick  shall  be  subject  to 
thorough  inspection  before  and  after  lay- 
ing and  rolling." 

Already  the  sample  brick  are  being  de- 
livered in  accordance  with  the  specifica- 
tions and  the  process  of  carrying  out  the 
culling  of  the  samples  will  be  shortly  com- 
pleted. 

Applying  the  Standard  Set  by  Sample 

Let  us  see  what  a  tendency  of  this  method 
of  specifying  paving  bricks  is.  Assume 
that  bricks  have  been  delivered  to  the 
street.  Undoubtedly  the  city's  cullers  will 
reject  some  particular  type  of  brick,  but 
their  rejection  will  not  be  based  upon  the 
insensible  training  which  they  have  ac- 
quired during  many  years  of  the  same  sort 
of  work,  but  upon  the  standard  sample 
which  covers  the  entire  range  of  bricks 
which  the  manufacturers  can  deliver  and 
which  the  city  is  willing  to  accept.  This 
standard  sample  has  carried  them  back  to 
streets  which  have  been  in  service,  for  the 
culling  of  the  standard  sample  has  been 
predicated  upon  experience  with  brick  in 
the  street.  That  is  to  say,  in  examining 
the  standard  sample  a  brick  is  not  throvra 
out  if  actual  observation  has  shown  that  a 
specimen  of  the  same  characteristics  has 
worn  satisfactorily  in  the  streets  for  a 
number  of  years. 

Now  let  us  make  the  assumption  that  a 
certain  type  of  brick  has  been  adjudged 
unsatisfactory  by  the  city's  representa- 
tives. The  brickmakers  have  retained  a 
duplicate  of  the  standard  sample  and  have, 
in  addition,  of  course,  the  official  sample  to 
refer  to;  and,  if  in  their  opinion  the  re- 
jected brick  are  duplicates  of  those  in  the 
standard  sample,  it  becomes  a  very  easy 
matter  to  make  a  comparison  and  to  be 
sustained  if  the  comparison  shows  sub- 
stantial similarity. 

It  is,  of  course,  assumed  that  there  ex- 
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ists  a  certain  knowledge  of  paving  brick 
characteristics.  The  use  of  brick  as  a  pav- 
ing material  has  become  so  general  in  the 
past  ten  years  that  there  is  hardly  a  city 
of  any  size  which  has  not  one  or  more 
streets  paved  with  brick.  Most  munici- 
palities, in  fact,  have  gone  to  the  extent  of 
purchasing  rattlers,  and  it  is  felt  that  if  a 
city  has  talent  enough  in  its  employ  to 
properly  run  a  rattler  in  accordance  with 


the  methods  laid  down  by  the  American 
Society  for  Testing  Materials,  it  must 
be  able  to  "size  up"  and  adjudge  a  standard 
sample  of  100  brick.  In  any  case,  however, 
in  those  places  where  culling  is  consci- 
entiously carried  out,  the  method  adopted 
by  the  city  of  St.  Louis  will  add  no  new 
difficulties,  but,  while  abandoning  a  la- 
borious test,  will  eradicate  any  chance  of 
dispute  between  buyer  and  seller. 


Newark  Is  Rapidly  Creating  Its  Own  Water 
Terminal  in  New  Jersey  Meadows 

By  Reclaiming  260  Acres  and  Providing  Wharfage  and  Rail  Connections 
New  Jersey    Metropolis  Aims    to  Attract    Shipping    and     Industries 


AN  EXPRESSION  of  the  growing  de- 
termination of  the  New  Jersey  com- 
munities opposite-  New  York  City  not  to 
sit  idly  by  and  allow  New  York,  by  offering 
superior  port  development,  to  absorb  the 
bulk  of  the  enormous  water  traffic  coming 
to  New  York  harbor  is  seen  in  the  extensive 
development  that  has  been  quietly  under 
way  in  the  southern  part  of  Newark  for 
the  last  year.  Under  the  direction  of  the 
Board  of  Public  Works  of  that  city,  260 
acres  of  meadow  land  bordering  Newark 
Bay  are  being  reclaimed  and  converted  into 
a  modern  water  terminal.  The  new  seaport 
will  be  reached  by  a  20-ft.  government 
channel,  and  connections  with  three  rail- 
roads are  expected  to  make  the  site  an-  at- 
tractive one  for  factories.  The  engineering 
features  include  a  large  amount  of  hydrau- 
lic fill,  the  use  of  both  concrete  and  timber 
bulkhead  walls,  and  the  construction  of  a 
heavy  creosoted  timber  dock  carrying  rail- 
road and  crane  tracks.  The  work  now  under 
way  is  part  of  a  larger  project  to  cost  from 
$12,000,000  to  $15,000,000. 

The  site  of  the  improvement  is  at  Peddie 
Creek  and  Newark  Bay,  4  miles  from  the 
Newark  city  hall.  The  Newark-Elizabeth 
line  of  the  Central  Railroad  of  New  Jersey 
parallels  the  bay  a  mile  inland.  Half  a 
mile  north  of  the  development  the  Lehigh 


Valley  Railroad  and  the  Greenville  freight 
branch  of  the  Pennsylvania  Railroad  cross 
the  bay.  The  present  development  is  con- 
fined to  the  tract  north  of  Peddie  Creek. 
As  shown  on  the  accompanying  map,  a 
strip  of  meadow  1700  ft.  wide,  at  an  aver- 
age elevation  of  5  ft.  above  mean  low  water, 
extending  outward  from  the  Central  Rail- 
road of  New  Jersey  to  the  shore  line,  is 
being  filled  to  an  elevation  of  11  ft.,  and 
this  fill  is  being  carried  on  out  into  the  bay 
about  1600  ft.  farther  to  the  city  bulkhead 
line,  which  is  moved  back  600  ft.  from  the 
government  line  to  make  possible  the  con- 
struction of  1200-ft.  piers.  On  the  south 
side  a  400-ft.  ship  channel  will  extend  in- 
land 25O0  ft.  from  the  present  short  line. 

Along  the  ship  channel  is  being  con- 
structed a  heavy  timber  dock  50  ft.  wide, 
carrying  two  railroad  tracks.  Behind  the 
dock  the  fill  will  be  held,  as  far  as  the  pres- 
ent shore  line,  by  a  concrete  wall  on  a  tim- 
ber substructure  below  lew  water.  Beyond 
the  present  shore  line  the  concrete  wall  is 
replaced  by  a  creosoted  timber  bulkhead, 
which  passes  on  around  the  east  and  north 
sides  of  the  fill  to  the  present  shore  line. 
At  the  outer  end  of  the  development  one 
of  the  seven  piers  contemplated  is  to  be 
built  at  the  present  time.  South  of  Peddie 
Creek  and  the  ship  channel  an  equal  area 


trackage  arrangement  and  transfer  station  for  the  seven  1200-ft.  piers 
of  newark's  port  development 
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THROUGH    A   PIPE   LINE   ON    PONTOONS    DREDGED    MATERIAL   FOR  THE    HYDRAULIC    FILL   WAS   PUMPED   A   DISTANCE   OF    5700    FT. 


is  ultimately  to  be  developed  in  a  similar 
manner. 

Typical  details  are  shown  of  the  bulkheads 
and  the  timber  dock.  Along  the  outer  side 
of  the  dock  a  traveling  crane  will  run  on  a 
track  of  standard  gage.  For  about  one- 
quarter  of  its  length  the  dock  will  be  ele- 
vated 4  ft.  2  in.  to  permit  direct  loading 
into  cars  on  the  track  in  its  center.  A  ramp 
at  each  end  on  a  2  per  cent  grade  will 
lead  to  the  elevated  part  of  the  platform. 
All  tracks  are  being  laid  with  100-lb.  rail. 

In  making  the  hydraulic  fill  it  was  neces- 
sary to  pump  the  material  the  greatest  dis- 
tance at  the  start,  when  the  dredge  was 
obliged  to  work  from  the  government  chan- 
nel in  the  bay,  3500  ft.  from  shore.  The 
27-in.  pipe  line  was  on  pontoons  to  the  shore 
line,  and  thence  on  a  light  timber  trestle 
built  up  the  middle  of  the  improvement. 
Material  was  thus  pumped  as  far  as  5700 
ft.  As  the  dredge  worked  its  way  into  the 
central  channel  of  the  improvement  the 
pipe  line  was  shortened,  and  at  present  any 
section  of  the  fill  is  used  with  a  short  line. 

The  pipe  line  is  generally  laid  with  a 
"Y"  near  the  outlet,  with  valves  at  the  "Y," 
and  as  one  branch  is  being  extended  or 
moved  the  other  takes  the  flow  of  material. 
This  material  varies  greatly,  from  soft  mud 
when  the  dredge  is  working  near  the  sur- 
face to  heavy  red  clay  when  the  maximum 
depth  is  used.  In  general,  however,  the 
material  is  light  enough  to  spread  readily 
over  the  settling  areas,  and  no  great  amount 
of  pipe  shifting  is  required. 

Beyond  the  present  shore  line  the  bay 
was  soft  mud  for  a  depth  of  some  20  ft. 
Before  the  bulkhead  piles  were  driven  this 
mud  was  dredged  away  in  a  channel  70  ft. 
wide  at  the  bottom,  and  the  channel  was 
refilled  with   a   substantial   material,    into 


which  the  bulkhead  piling  was  driven.  This 
method  was  considered  more  satisfactory 
than  placing  the  material  around  the  piles. 
The  edge  of  the  meadows  is  nearly  a  mile 
inshore  from  the  line  of  the  Central  Rail- 
road of  New  Jersey.  Preliminary  to  start- 
ing the  improvement  proper,  therefore,  it 
was  necessary  to  grade  an  approach  thereto. 


DRIVING    INCLINED   SPUR   PILES 


and  this  in  reality  constituted  about  the 
most  difficult  part  of  the  filling,  because  of 
the  necessity  for  working  outward  from 
the  end  of  the  fill,  and  because  of  the  nu- 
merous sink  holes  encountered,  making  it 
necessary  in  places  to  use  a  crude  timber 
cribbing.  This  approach  fill  was  made  of 
household  refuse  and  ashes,  and  the  first 
work  on  the  improvement  was  the  construc- 
tion of  a  trestle  at  the  inner  end  of  the 
approach.  The  refuse  wagons  drove  on  the 
trestle  and  dumped  into  cars  on  the  con- 
struction track,  which  now  reaches  to  the 
Central  Railroad  of  New  Jersey. 

While  the  details  of  the  trackage  to  be 
provided  on  the  improvement  have  not  been 
worked  out,  the  main  features  will  be  sub- 
stantially as  shown.  A  main  classification 
yard  will  be  built  alongside  the  Central 
Railroad  of  New  Jersey,  and  at  about  the 
center  of  the  tract  will  be  a  smaller  transfer 
yard.  The  connection  shown  to  the  Penn- 
sylvania and  Lehigh  Valley  railroads  has 
already  been  built. 

Only  a  few  of  the  principal  streets  will 
be  paved  at  the  present  time.  Before  the 
tract  can  be  properly  accessible  for  indus- 
trial purposes  it  will  be  necessary  for  the 
street  railway  company  to  build  a  line  down 
the  Bay  Avenue  approach.  It  is  not  desired, 
however,  to  lay  extra  tracks  in  the  streets 
of  the  terminal  to  accommodate  electric 
cars,  nor  to  permit  trolley  wires  over  the 
tracks  to  be  used  by  steam  equipment; 
therefore  storage-battery  cars  only  are  to 
be  operated  east  of  the  Jersey  Central, 
these  cars  to  use  the  steam  road  tracks. 
Bay  Avenue  is  to  be  carried  over  the  Jersey . 
Central  by  a  bridge. 

The  improvement,  on  which  $1,500,000  of 
the  preliminary  appropriation  of  $2,250,000 
has  already  been  spent,  is  being  carried  out 
by  the  Department  of  Public  Works  of  the 
city  of  Newark,  of  which  M.  R.  Sherrerd 
is  chief  engineer.     J.   C.  Hallock,  deputy 
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TIE   RODS   FROM   DEADMAN   PILES  WILL  AID   IN   RETAINING   FILL 


chief  engineer,  is  in  direct  charge  of  the 
work,  and  A.  J.  Simpson  is  the  assistant 
engineer  on  the  ground.  The  contractors 
are  the  Atlantic,  Gulf  &  Pacific  Company 
on  the  dredging  and  hydraulic  fill,  and 
O'Gara  &  McGuire  on  the  dock  construction. 


Overcrossing  Has  Provision  for 
Future  Sidewalks 

New  York   Central   Reinforced-Concrete   Viaduct 

Near  Batavia  Contains  Embedded  Rods  with 

Threaded  Ends  for  Future  Brackets 

A  RATHER  unusual  detail  was  adopted 
by  the  engineers  of  the  New  York  Cen- 
tral Railroad  to  provide  for  future  side- 
walks on  the  new  reinforced-concrete  via- 
duct approaches  of  the  East  Main  Street 
overcrossing  east  of  Batavia,  N.  Y.  A  24- 
ft.  clear  roadway  is  furnished,  as  shown, 
and  provision  is  made  for  the  future  ad- 
dition of  a  5-ft.  clear  sidewalk  on  one  side. 
On  the  steel  truss  spans  this  sidewalk  is 
provided  for  by  the  design  of  the  east 
trusses  for  brackets  to  be  added  later.  In 
order  to  support  the  future  sidewalks  at 
the  piers  of  the  approaches  the  method 
shown  by  the  accompanying  drawing  was 
adopted. 

A  5-in.  excavation  9  x  27  in.  in  size  is 
to  be  made  for  the  new  brackets  in  the  con- 
crete of  the  piers  when  the  sidewalk  is 
added.  The  tension  connections  for  these 
brackets  is  provided  by  the  two  %-in- 
square  rods  shown,  to  which  sleeve  nuts 
will  connect  the  new  reinforcing  steel   in 


the  brackets.  A  temporary  cap  nut  pro- 
tects the  screw  thread  at  the  end  while 
embedded  in  the  concrete. 

The  bridge  consists  of  three  truss  spans 
and  reinforced-concrete  viaduct  approaches 
at  each  end  on  6-per  cent  grades.  The 
steel  triangular  truss  spans  are  supported 
on  square  columns  with  skewed  protection 
walls  from  11  to  12  ft.  high.  These  spans 
are  approximately  126  ft.,  76  ft.  and  50 
ft.  long.  The  two  approaches  are  96  ft. 
and  98  ft.  long,  each  consisting  of  five 
panels  191/4  ft.  in  length.  The  accompany- 
ing detail  drawing  of  an  end  panel  of  one 
of  the  approaches  indicates  the  method  of 
reinforcing.  Following  the  usual  practice 
of  this  railroad,  all  reinforcing  rods  are 
given  shipping  marks  and  separately  de- 
tailed. 

The  crossing  was  designed  under  the 
supervision  of  J.  W.  Pfau,  engineer  of  con- 
struction; N.  F.  Thompson,  engineer  of 
grade  crossings,  and  H.  T.  Welty,  engineer 
of  structures,  of  the  New  York  Central 
Railroad.  John  M.  Holler  of  Albany  was 
the  general  contractor. 


Numbering  Country  Roads  is  proposed 
for  Iowa  highways  in  the  June  issue  of  the 
Service  Bulletin  of  the  State  Highway  Com- 
mission. It  is  proposed  to  use  the  Capitol 
building  at  Des  Moines  as  a  center  from 
which  to  number  the  roads  in  the  four 
quadrants.  Another  suggested  scheme  is 
to  label  every  road  at  intersections  by  its 
local  name.  Both  schemes  carry  the  propo- 
sition of  numbering  all  farm  houses. 
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Railroad  Subgrade  Troubles 

Preventives  and  Cures 

Importance  of  Drainage  Emphaiized— Sug(ciCioa« 

for  Second-Track  Conitniction— Remedies 

for  Settling  and  Sliding  Filli 

By  J.  T.  BOWSER 

Maintenance    of    Way     Department,     Queen    b 

Crescent  Route,  Danville,  Ky. 

ALL  RAILROADS,  it  may  be  said,  ex- 
cept those  traversing  very  dry  country 
and  those  where  the  material  in  the  sub- 
grade  is  exceptionally  good,  experience 
more  or  less  trouble  from  slides,  .settling 
fills  and  soft  places,  due  to  a  great  extent 
to  improper  construction  methods,  or  fail- 
ure to  anticipate  conditions  which  could 
have  been  foreseen  had  the  proper  investi- 
gation been  made  prior  to  con-struction.  A 
strict  adherence  to  the  average  specifica- 
tions for  grading,  and  a  careful  investiga- 
tion of  foundation,  fill  material  and  drain- 
age, will  prevent  the  greater  part  of  such 
difficulties,  and,  where  such  conditions  ex- 
ist already  they  can  be  corrected  in  many 
cases  by  simple  and  comparatively  inexpen- 
sive means. 

It  is  no  doubt  true  that  with  practically 
no  exceptions  all  such  conditions  are  due  to 
the  presence  of  water  in  unnecessary  quan- 
tities in  the  subgrade.  In  many  cases  this 
is  due  to  improper  construction  methods, 
such  as  refilling  through  cuts  where  excava- 
tion has,  through  error  or  design,  been  car- 
ried below  grade.  Only  the  best  of  mate- 
rial should  be  used  for  such  purposes,  and 
when  the  backfill  is  only  a  matter  of  a  foot 
or  so,  it  is  probably  more  economical  to 
raise  the  track  up  to  grade  on  ballast. 

On  second-track  work  a  careful  inspec- 
tion of  the  old  grade  should  always  be  made 
to  detect  the  presence  of  old  slides  which 
may  have  ceased  to  give  trouble,  and  of 
seeps  and  wet-weather  springs.  Provision 
should  be  made  to  drain  or  otherwise  in- 
sure that  the  old  slides  will  not  slip  again 
under  the  weight  of  the  new  fill,  or  that 
the  seeps  and  springs  will  not  soften  or  ren- 
der unstable  the  foundation  under  the  fill 
or  the  material  in  the  fill  itself. 

Where  it  is  possible  to  do  so  the  culverts 
under  fills  should  always  be  located  at  the 
lowest  point  under  the  fill,  and  where  this 
is  not  practicable  provision  should  be  made 
to  drain  the  low  point.  Where  the  slope 
assumed  by  the  material  in  the  fill  is 
greater  than  was  estimated  and  the  culvert 
is  found  to  be  too  short,  the  necessary  ex- 
tension should  be  made  immediately  in  or- 
der to  prevent  the  blocking  of  the  culvert 
and  the  possible  saturation  of  that  part  of 
the  fill  beyond  the  end  of  the  culvert. 

A  poor  foundation  for  the  fill  cannot  al- 
ways be  improved,  but  in  many  cases  the 
condition  can  be  remedied  by  the  intercep- 
tion of  seepage  or  by  other  provision  for 
drainage  of  the  water  which  renders  it  un- 
stable. Such  seepage  can  be  intercepted  by 
French  drains,  tile  or  even  open  ditches 
parallel  to  the  track  and  up  slope  from  it, 
and  drainage  of  the  foundation  can  be  ef- 
fected by  transverse  French  drains  or  tile 
ditches.  In  some  cases  where  none  of  these 
are  practicable,  the  character  of  the  strata 
underlying  the  bad  material  may  often  per- 
mit drainage  by  dynamiting,  that  is,  by 
drilling  a  large  number  of  large  holes  well 
into  rock  or  hardpan,  and  opening  up 
fissures  in  this  material  by  the  explosion 
of  heavy  charges  of  dynamite  in  these  drill 
holes.  The  expense  of  work  of  this  nature 
will  probably  be  slight  when  compared  with 
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the  expense  of  maintaining  track  on  a 
settling  or  sliding  fill,  or  of  draining  it 
after  the  fill  has  been  made  and  the  settle- 
ment started. 

Drainage  ditches  parallel  to  grade  are 
often  blocked  in  making  fills,  and  provision 
should  always  be  made  to  dispose  of  the 
water  from  even  the  smallest  of  them. 

In  farming  countries  the  impounding  of 
water  against  embankments  for  use  of 
stock  or  other  purposes,  has  often  been 
done  as  a  consideration  for  the  acquisition 
of  right-of-way  or  for  other  privileges. 
Even  under  the  best  of  conditions  the  econ- 
omy thus  effected  is  likely  to  be  false,  and 
it  is  more  than  probable  that  many  times 
the  amount  saved  will  be  spent  in  maintain- 
ing such  an  embankment  when  it  has  be- 
come saturated  with  water  thus  impounded. 
The  usual  specifications  for  grading  also 
provide  for  the  drainage  of  borrow  pits, 
but  many  sliding  or  settling  embankments 
owe  their  condition  to  the  lack  of  enforce- 
ment of  this  clause.  It  is  not  always  suf- 
ficient to  see  that  an  opening  is  made  from 
the  borrow  pit,  but  the  entire  pit  should 
drain  to  this  opening.  The  small  amount 
seeping  from  a  low  place  in  the  pit  during 
the  rainy  season  may  be  quite  enough  to 
start  the  settlement  of  an  adjacent  fill. 

Further  provision  is  usually  made  in 
specifications  for  grading  for  the  proper 
bonding  of  the  new  fill  to  the  old,  but  the 
effectiveness  of  this  bond  is  often  destroyed 
by  having  a  low  place  in  the  top  of  the  new 
grade  near  the  junction  with  the  old  em- 
bankment, even  though  such  a  low  place  be 
comparatively  small.  Such  a  place  would 
in  all  probability  be  filled  with  ballast  or 
other  porous  material,  and  would  become 
a  small  reservoir  to  supply  the  seepage  to 
start  the  new  fill  sliding  on  the  face  of  the 
old. 

Old  embankments  are  often  widened  with 
light  friable  material,  cinders  and  the  like, 
and  heavier  and  less  permeable  material 
placed  on  this  in  making  the  grade  for  an 
additional  track  becomes  a  dike  to  hold,  in 
the  light  material,  the  water  which  may  fall 
on  it  at  the  surface,  or  seep  into  it  from 
other  sources.  In  some  classes  of  material 
this  will  finally  result  in  the  settlement  of 
both  the  new  and  the  old  embankments. 

In  many  cases  where  sliding  or  settling 
fills,  or  soft  places  in  subgrade,  already  ex- 
ist, they  can  be  remedied  by  a  relatively 
small  expenditure,  that  is,  small  when  com- 
pared with  the  expense  of  maintenance  un- 
der the  existing  conditions.  In  considering 
the  best  means  of  remedying  such  condi- 
tions, there  may  be  some  few  instances 
where  the  use  of  piling  or  retaining  walls 
is  not  only  effective  but  is  also  the  most 
economical  and  practicable  expedient,  but  it 
may  be  said  that  such  cases  are  compara- 
tively few,  that  the  use  of  piling  does  not 
give  permanent  relief  and  that  the  construc- 
tion of  expensive  retaining  walls  is  not 
justifiable  when  other  methods  are  consid- 
ered. Neither  of  these  gets  at  the  cause 
of  the  trouble,  neither  provides  for  better 
drainage. 

For  the  settling  fill  of  small  or  mediuhi 
height,  when  the  trouble  appears  to  be  from 
within,  transverse  drains,  cut  from  the  toe 
to  a  point  back  in  the  fill  well  under  the 
track,  and  tiled  or  backfilled  with  stone  or 
porous  material,  will  often  provide  the  nec- 
essary drainage  and  stop  the  settlement. 
Tile  will  not  answer  in  all  cases,  as  it  is 
likely  to  get  out  of  line  or  surface,  while 
stone  backfill  not  only  provides  the  neces- 
sary drainage  but  adds  to  the  stability  of 


the  fill.  Of  course  the  trouble  may  be  from 
without,  in  which  case  the  above  style  of 
drainage  is  unnecessary.  A  pocket  on  the 
slope,  caused  by  unequal  settlement  or  some 
other  cause,  may  be  supplying  the  water 
which  is  causing  the  settlement. 

While  settlement  of  embankments  is 
usually  caused  by  conditions  within,  sliding 
is  usually  caused  by  conditions  without  or 
underneath.  The  interception  of  seepage, 
the  drainage  of  old  borrow  pits  ditching  or 
tiling  on  the  uphill  side,  as  outlined  above 


in  connection  with  construction  questions, 
are  also  applicable  as  remedies  for  existing 
slides  according  to  conditions.  This  is  also 
true  of  drainage  by  blasting,  although  in 
this  case  a  careful  study  should  be  made 
to  locate  the  holes  correctly  and  to  get  them 
well  down  into  the  material  to  be  fissured 
to  provide  drainage.  Such  blasting  is  most 
effective  when  the  holes  are  drilled  by  a  well 
drill  and  are  shot  heavily.  The  holes  should 
be  located  in  a  row  parallel  to  the  track, 
and  rarely  more  than  30  ft.  apart. 


$16,000,000  Required   for   Los   Angeles   County 
Flood  Protection — Part  I 

System  Recommended  Eliminates  Reservoirs  but  Includes  Retarding 
Dams,  Underground  Storage,   Levee    Work   and   Stream   Diversion 


RECOMMENDATIONS  for  a  compre- 
hensive project  for  control  of  floods  in 
Los  Angeles  County  are  contained  in  a 
series  of  reports  presented  to  the  Board 
of  Supervisors  on  July  27,  by  the  Board 
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ONE   OF    SEVERAL    PLANS   FOR   DIVERTING    LOS 
ANGELES  RIVER  TO  ALAMITOS  BAY 

of  Engineers,  Flood  Control,  appointed  in 
April,  1914,  signed  by  four  members, 
H.  Hawgood,  chairman,  Capt.  Charles  T. 
Leeds,  J.  B.  Lippincott  and  Frank  H.  Olm- 
sted, secretary.  The  fifth  member  of  the 
board,  James  W.  Reagan,  filed  a  dissenting 
report.  Supervisor  F.  H.  Woodley,  director 
of  public  works,  Los  Angeles  County,  has 
been  in  touch  with  the  Board  throughout 
its  investigations.  The  report  is  in  five 
parts,  a  main  section  and  four  additional 
sections,  each  devoted  to  some  special  phase 
of  the  subject.  These  phases  were  as- 
signed to  individual  members  of  the  board. 
Among  the  measures  recommended  are  re- 
tarding works  and  ground  storage  in  the 
higher  reaches,  levee  construction  and 
stream  diversion. 

Cost 

Estimates  accompanying  the  reports  in- 
dicate that  the  cost  of  carrying  out  the 
projects  suggested  would  be,  for  structures. 


$12,824,400,  and  for  rights-of-way,  $3,384,- 
500,  making  a  total  cost  of  $16,208,900. 
The  loss  which  occurred  in  the  flood  of 
1914  was  over  $10,000,000  and  investiga- 
tions extending  back  over  a  period  of  many 
years,  says  the  general  report  of  the  board, 
show  that  destructive  floods  will  occur  at 
average  intervals  of  less  than  five  years, 
and  these  conditions,  with  the  rapidly  in- 
creasing cost  of  right-of-way,  indicate  the 
public  necessity  of  promptly  carrying  out 
measures  for  relief. 

The  engineers,  in  their  studies,  have  had 
to  deal  with  the  physical  characteristics  of 
an  area  which  includes  precipitous  moun- 
tains, detrital  valleys  and  coastal  plains 
with  rivers  subject  to  enormous  winter 
flood  discharges,  through  channels  whose 
gradients  rapidly  change,  and  whose 
courses  gyrate  through  wide  stretches  of 
the  most  highly  improved  agricultural  and 
horticultural  districts  in  the  United  States. 
The  engineering  problems  involved  include 
flood  prevention,  flood  protection  and  har- 
bor preservation,  with  the  only  existing 
precedents  in  Europe,  India  and  Japan,  and 
none  in  this  country. 

Character  of  Topography 

The  Southern  California  streams  de- 
bouch from  mountain  canyons  upon  detrital 
cones,  extending  over  gravel-filled  valleys. 
Because  of  the  detrital  deposits,  the 
streams  raise  themselves  above  the  sur- 
rounding country,  so  the  report  states,  and 
in  floods  break  their  banks  and  make  for 
themselves  new  channels.  The  mean  an- 
nual rainfall  on  the  coast  is  about  14  in., 
increasing  in  intensity  with  elevation,  as 
the  crest  of  the  Coast  Range  is  approached. 
Storms  create  violent,  erratic,  and  usually 
quickly  passing  floods.  Plans  for  flood  con- 
trol must  recognize  that  history  shows  that 
floods  70  per  cent  greater  than  the  disas- 
trous one  of  1914  have  occurred,  and  must 
be  provided  for  in  the  future.  The  board 
enumerates  methods  of  flood  control  used 
elsewhere — forestation,  impeding  reser- 
voirs, storage  reservoirs,  channel  rectifica- 
tion and  levees.  The  problem  here  is  to 
utilize  all  the  above  methods  with  the  addi- 
tion in  this  locality  of  "spreading."  This 
general  report  outlines  briefly  flood  control 
plans  by  districts,  designated  respectively 
as  the  Mountain  District,  San  Fernando 
District,  San  Gabriel  District,  and  Coastal 
Plain  District. 

The  mountain  district  has  an  area  of 
750  sq.  miles  with  twenty-five  main  drain- 
age lines.  The  discharge  has  reached 
45,000  cu.  ft.  per  second  from  its  largest 
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individual  catchment  area,  the  San  Gabriel, 
222  sq.  miles  in  area.  Larger  streams 
slope  from  200  to  300  ft.  per  mile,  the 
smaller  ones  from  700  to  1400  ft.  In  the 
February,  1914,  storm  the  crest  discharge 
rates  ranged  from  120  cu.  ft.  per  second 
per  square  mile  from  the  San  Gabriel  area 
to  as  high  as  five  times  that  from  smaller 
drainage  areas. 

Retarding  Works 

Retarding  w^orks  should  be  as  successful 
here  as  in  Europe,  as  the  mountain  forma- 
tion here  is  largely  granitic,  compared  with 
the  foreign  sedimentary  rocks,  so  the  rela- 
tive amounts  of  detritus  carried  out  should 
be  less  here  than  there.  The  precipitation 
here  is  less  in  total  amount,  but  probably 
the  rate  of  rainfall  is  much  higher.  The 
opportunity  here  for  "rebrushing"  is  less 
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The  most  vital  element  in  the  control  of 
the  rivers  passing  through  the  coastal  plain 
H«S!'f  •  "  '^'  P'-otection  of  Los  Angeles 
Harbor  from  silt  discharges,  and  the  report 
recommends,  as  the  only  safe  and  adequate 
protection  of  the  harbor,  the  complete  di- 
version of  the  rivers  to  Alamitos  Bay  to  be 
accomplished  at  some  point  above  the  vicin, 
ity  of  Dominguez  through  the  construction 
of  diversion  dikes.  The  co-operation  of 
the  Government  will  be  required  to  put  this 
plan  into  effect.  Incidentally,  the  Forest 
bervice  has  indicated  its  desire  to  co- 
operate in  forest  protection. 

In  the  lowlands,  no  way  to  obviate  the 
necessity  for  levee  construction  exists.  It 
is  found  neces.sary  to  handle  the  waters  of 
the  lower  San  Gabriel  River  in  two  separate 
channels.  The  portion  from  the  main 
drainage  basin  of  the  San  Gabriel  proper. 
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EXPERIMENTS  ARE   BEING    MADE   WITH    THESE   SMALL   IMPEDING   DAMS 


on  account  of  the  long  summer  season,  and 
protection  against  fire  and  waste  of  every 
kind  is  less.  Water  conserved  by  retarding 
devices  would  have  greater  economic  value 
here  than  there. 

In  recommending  spreading  and  assisting 
water  to  percolate  underground  at  the 
mouths  of  certain  canyons,  it  is  mentioned 
that  the  experience  in  spreading  waters  in 
San  Bernardino  Valley  shows  they  may  be 
put  underground  at  a  cost  of  approximately 
14  cents  per  acre-foot  for  operating  and  in- 
terest charges.  The  treatment  of  the 
coastal  plains  district  must  recognize  the 
conditions  arising  from  construction  of 
storm  drains  by  the  city  of  Los  Angeles, 
which  will  deliver  an  ever  increasing  per- 
centage of  the  runoff  in  a  manner  conducing 
to  sharp  flood  peaks.  Construction  of  im- 
peding dams  in  the  canyons  will  tend  to 
desynchronize  peaks  from  these  sources. 

In  the  summary  the  report  points  out 
that  restoration  and  preservation  of  brush 
would  enhance  summer  water  supply,  check 
winter  floods  and  lessen  production  and  dis- 
charge of  debris  onto  the  plain.  The  con- 
servation of  winter  storm  waters  on  debris 
cones  is  heartily  endorsed.  Water  may  be 
stored  underground  by  surface  spreading 
at  a  cost  of  less  than  5  per  cent  of  its  value 
for  irrigation  purposes,  but  spreading  can- 
not eliminate  great  floods,  because  flows 
are  too  great  and  swift,  and  because  the 
turbid  nature  of  the  water  retards  infiltra- 
tion. Spreading  will  take  care  of  lesser 
flows  succeeding  the  peaks. 


as  well  as  from  its  eastern  tributaries, 
should  be  carried  in  the  Eastern  Channel 
through  Paso  de  Bartolo  to  a  point  of  con- 
fluence with  the  diverted  Los  Angeles  River 
east  of  Bouton  Lake.  Water  from  the  dis- 
trict between  Arroyo  Seco  and  the  San 
Gabriel  naturally  collects  into  the  western 
flood  channel  known  as  the  Rio  Hondo.  It 
should  be  permitted  to  continue  in  this 
course,  joining  near  the  County  Farm  the 
waters  of  the  lower  Los  Angeles  River  be- 
tween the  city  and  the  harbor. 

Mr.  Olmsted  on  Conservation 

Mr.  Olmsted's  specific  assignment,  in 
dividing  the  work  of  the  board,  was  the 
study  of  absorption  of  gravels  and  the 
spreading  of  floods. 

Mr.  Olmsted  mentions  factors  which  will 
make  future  damage  exceed  that  of  pre- 
ceding years,  unless  a  wise  policy  of  con- 
trol is  energetically  pursued  from  this  time 
on:  The  unchecked  erosion  from  fire-swept 
mountain  areas,  the  removing  of  original 
brush  protection  on  the  foothills  in  the 
natural  course  of  settlement  and  growth, 
the  present  deplorable  stream-channel  con- 
ditions, and  the  relatively  greater  value  of 
lands  and  improvements.  The  large  initial 
outlay  for  flood  control  by  storing  and  re- 
tarding the  waters  is  justified  on  the  ground 
of  conservation  and  permanent  control. 
While  Los  Angeles  County  conditions  im- 
peratively demand  flood  channels,  the  per- 
manency of  the  lower  flood  channels  can  be 
insured  by  eliminating  the  silt  and  debris, 


and   by  conMrvatlon   work    in   the   upper 

tributaries. 

RUNOFP 

The  rivers  discharginr  into  San  Pedro 
Bay  and  Alamitos  Bay  have  a  mountain 
catchment  area  of  616  8<j.  miles.  The  aver- 
age elevation  of  this  mountain  district  is 
3680  ft.,  and  the  average  annual  precipita- 
tion is  between  20  and  30  in.  The  rainfall 
over  this  mountain  area,  during  the  four- 
day  flood  period  of  February.  1914,  aver- 
aged 14  in.  Accumulation  of  silt,  sand, 
gravel,  and  boulders  at  critical  locations 
created  points  of  extreme  danger.  Diminu- 
tion of  this  peak  flood  flow  now  demands 
controlling  structures  above  the  canyon 
mouths. 

In  the  1914  flood  a  single  hour  showed 
a  1.49-in.  rainfall,  21  per  cent  of  and  seven- 
teen times  its  proper  proportion  of  the 
four-day  storm.  This  heavy  fall  occurred 
after  13  hours  of  rain.  The  report  gives  a 
tabulation  of  the  high  water  marks  in  all 
the  canyons. 

The  opportunity  for  storing  flood  flow  in 
large  reservoirs  in  Los  Angeles  County 
does  not  exist.  Protective  work  in  the 
lower  channels  alone  would  not  be  effective 
due  to  conditions  arising  from  the  presence 
of  detritus,  while  spreading  of  flood  flows 
on  the  gravel  cones  below  the  canyon 
mouths  promises  only  limited  relief.  Ade- 
quate control  requires  an  attack  on  the 
floods  at  their  sources  in  the  high  moun- 
tains, and  utilization  to  the  greatest  extent 
practicable  of  surface  storage,  flood  spread- 
ing, and  channel  rectification  and  control. 

Retarding  Dams 

Experimental  work  in  Haines  Canyon 
and  on  Clear  Creek,  shows  the  applicability 
of  the  European  system  of  retarding  dams 
to  the  county's  needs.  Haines  Canyon,  in 
the  1914  storm,  showed  a  run-ofT  of  712 
cu.  ft.  per  second  per  square  mile,  which 
was  normal  considering  its  small  area,  its 
lately  burned-over  slopes,  and  its  badly 
eroded  washes.  Haines  Canyon  has  a  total 
watershed  area  of  6.50  sq.  miles,  with  3.90 
sq.  miles  of  this  area  above  the  valley.  The 
sides  of  the  canyon  have  been  entirely  de- 
nuded of  brush  and  timber  by  fire.  Under 
Mr.  Olmsted's  supervision,  there  have  been 
constructed  in  Haines  Canyon  384  small 
checks  for  retarding  the  velocities  of  the 
stream  flow,  the  cost  of  each  structure 
running  from  $5  up  to,  in  one  case,  $500. 
The  total  construction  cost  amounted  to 
$4,650.50  for  the  dams,  and  $1,350  for 
trails,  administration,  etc.  The  average 
expenditure  directly  for  the  dams  was 
$12.11  each,  and  for  the  dams  with  the 
collateral  trail  construction  and  adminis- 
tration. $15.62  each.  The  foreman  in 
charge  of  construction  was  Clarence  S. 
Buck,  who  previously  had  built  many  struc- 
tures of  a  similar  kind  in  Alaska. 

Four  small  dams  finished  in  Western 
Empire  Canyon,  a  tributary  of  Haines 
Canyon,  prior  to  the  1914-15  floods,  which 
in  this  22-acre  watershed  proliably  showed 
a  precipitation  for  the  full  storm  of  Jan. 
28  to  30  of  9.85  in.,  with  1  in.  of  rain  in  the 
lower  section  in  a  single  hour  and  a  half, 
showed  that  the  check  dams  so  retarded 
the  flood  water  that  no  flow  whatever 
reached  the  main  drainage  line  of  Haines 
Canyon,  and  now,  July,  1915,  the  bed  of 
the  stream  is  being  rapidly  grown  up  with 
willows  and  brush  where  previously  nothing 
ever  grew. 

The  movement  of  small  volumes  of  water 
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down  this  canyon,  having  a  slope  of  13  deg., 
was  about  one  foot  per  second.  The  aver- 
age retarding  eflfect  of  the  GVa  ft.  dams,  as 
determined  by  potassium  permanganate 
was  0.2  ft.  per  second.  A  heavy  flood  will 
have  a  surface  velocity  equal  to  a  5.2-per 
cent  grade,  instead  of  that  due  to  a  slope 
of  2S-per  cent  grade.  Assuming  that  the 
class  of  construction  utilized  in  Haines 
Canyon  is  permanent,  the  results  there  have 
demonstrated  that  the  excessive  flood  peaks 
for  this  particular  tributary  are  subdued, 
and  only  minor  flood  flows  are  to  be  pro- 
vided against  in  the  lower  channels. 

The  report  reviews  briefly  some  of  the 
important  work  done  abroad  with  retarding 
dams.  The  greatest  erosive  action  of  the 
water  is  not  when  the  flow  is  largest.  The 
moment  the  velocity  commences  to  decline, 
the  largest  and  heaviest  boulders  are 
dropped  and  the  still  comparatively  rapid 
current,  forced  to  follow  a  serpentine  course 
is  deflected  against  the  easily  eroded  banks. 
The  stream  will  then  continue  to  take  in 
suspension  additional  load  until  an  entirely 
new  regimen  is  acquired.  This  regimen  is 
dominated,  first,  by  the  relative  depth  of 
the  water;-  second,  by  the  width  of  the 
channel,  and  last,  by  the  grade.  The  widen- 
ing of  the  stream  by  an  increased  separa- 
tion of  the  banks  at  once  lessens  the  depth 
and  diminishes  the  velocity,  with  resultant 
deposits  of  suspended  matter. 

Experiments 

Experiments  are  being  made  at  a  station 
in  Clear  Creek  to  furnish  definite  data  for 
determining  (1)  the  action  of  a  large  flood 
crest  in  a  small  canyon  as  nature  left  it; 
(2)  the  parallel  action  of  the  same  flood 
crest  when  the  channel  has  been  cleared  of 
obstruction;  (3)  the  action  when  definite 
breaks  and  check  dams  obstruct  the  chan- 
nel; (4)  the  class  of  dam  that  will  with- 
stand the  flow.  The  equipment  of  the 
station  consists  of  a  dam,  gaging  stations 
and  signal  devices.  The  dam  is  of  the  rock- 
fill  type,  the  fill  having  a  slope  of  2  to  1, 
while  the  up-stream  face  is  a  masonry  wall 
approximately  30  in.  thick.  The  dam  is  24 
ft.  high,  will  hold  about  124,000  cu.  ft.  of 
water,  and  is  equipped  with  a  collapsible 
wooden  gate  5  ft.  wide  by  7  ft.  high,  located 
at  the  lowest  point  in  the  face  of  the  dam, 
and  so  constructed  in  sections  that  it  gives 
an  instantaneous  opening  of  this  size.  The 
general  scheme  is  to  allow  the  water  to  rise 
to  a  given  depth  and  then  suddenly  release 
it,  creating  artificial  flood  conditions  in 
the  channel  below.  The  receding  crest  of 
this  extreme  flood  wave  in  its  successive 
crossings  of  the  various  gaging  stations  is 
then  noted. 

Results 

In  experiment  1,  July  6,  the  reservoir  con- 
tained 15,000  cu.  ft.  of  water,  standing  9  ft. 
deep  at  the  gate.  It  took  the  crest  water 
2  hr.  50  min.  to  travel  7300  ft.  from  the 
dam  to  the  mouth  of  the  canyon.  Calcula- 
tions show  that  with  the  type  of  channel 
the  water  should  have  reached  the  mouth 
in  9  min.  21  sec.,  provided  water  is  being 
continually  supplied  in  sufficient  quantity 
to  maintain  the  above  hydraulic  radius  at 
all  points  in  the  channel  during  the  pas- 
sage. The  flattening  of  the  crest  and  de- 
crease in  velocity  may  be  due  to  one  of 
three,  or  all  of  three,  causes:  channel  ob- 
struction, decrease  in  water  supply,  and 
flattening  of  the  slope.  Hence,  all  reduc- 
tion of  velocity  in  the  experiment  cannot  be 
credited  to  the  obstruction  factor,  and  due 


weight  must  be  given  to  the  decreasing 
hydraulic  radius,  and  to  increase  or  de- 
crease of  slope. 

The  natural  obstruction  at  present  in  the 
channel  is  large  and  its  value  an  unknown 
quantity.  Its  removal  and  the  substitution 
of  check  dams  and  cross  breaks  would  per- 
mit application  of  hydraulic  formulae  in 
seeking  for  the  cause  of  reduction  of  crest 
and  retardation  of  velocity.  A  second  ex- 
periment with  part  of  the  channel  cleared 
gave  a  velocity  of  6.8  ft.  per  second,  at- 
tributed to  a  larger  volume  of  water  in 
storage,  which  increased  the  hydraulic 
radius  of  all  sections.  Data  obtained  are 
considered  inconclusive.  Conclusive  data 
require  experiments  on  a  channel  fully 
cleared  for  1500  ft.,  and  then,  after  finish- 
ing a  full  series  of  experiments  on  a  clear 
channel,  a  second  series  after  installing  a 
complete  system  of  check  dams. 

An  appropriation  of  |100,000  is  advised 
for  rebrushing  denuded  slopes. 

Enforced  Percolation 
The  balance  of  Mr.  Olmsted's  report  is 
devoted  to  an  itemized  consideration  of  con- 
ditions in  individual  canyons,  and  a  detailed 
estimate  of  works  for  minimizing  flood 
crests  in  the  form  of  check  dams  and  brush 
breaks.  The  improvement  of  the  important 
Verdugo  Channel,  for  the  protection  of  the 
property  in  Glendale  and  for  causing  waters 
diverted  into  the  gravel  to  replenish  under- 
ground storage  for  pumping  purposes,  is 
proposed  through  the  construction  of  an 
improved  channel.  This  will  effect  the  de- 
sired purposes  by  bank  protection  and  by 
reducing  the  grade  of  the  stream  to  0.4  per 
cent  by  means  of  falls  or  weirs  built  in  the 
channel,  similar  to  the  Indian  diversion 
weirs,  the  basic  theory  of  which  is,  that 
the  length  of  the  base  or  impervious  floor 
of  the  weir,  that  is,  the  length  of  enforced 
under  percolation,  is  a  function  of  the 
height  of  the  structure  and  of  the  character 
of  the  material  on  which  it  is  built,  or 
l=C  H  in  which  I  is  the  length  of  floor,  H 
the  height  of  weir  above  normal  stream 
channel,  and  C  a  co-efficient  depending  upon 
the  character  of  the  material  of  the  stream 
bed. 

For  stream-bank  protection  a  4-in.  rein- 
forced concrete  slab  on  a  1  to  1  slope  is 
proposed. 

Control  of  the  San  Gabriel  is  proposed 
by  effecting  varying  retardations  of  the 
peaks  in  its  several  tributaries,  so  that  the 
peak  in  the  main  channel  will  not  be  the 
accumulated  product  of  synchronous  run- 
offs. Detailed  studies  for  each  tributary 
are  presented.  The  estimates  for  the  work 
proposed  in  Mr.  Olmsted's  report  amount  to 
a  total  of  $4,130,838,  divided  as  follows: 
Impeding  dams,  etc.,  $1,410,400;  masonry 
dams,  $450,000;  rock  fill  dams,  $154,726; 
spreading,  $2,015,712;  forestry,  $100,000. 
This  estimate  covers  the  improvement  of 
all  the  watersheds  in  Los  Angeles  County. 
Definite  plans  for  the  individual  structures 
in  so  wide  a  range  of  territory  will  vary 
according  to  the  conditions  encountered, 
and  will  be  affected  by  the  results  obtained 
from  the  Haines  Canyon  work  and  the 
Clear  Creek  experimental  station. 
To  be  Continued. 


Omit  Transverse  Joints  in 
Brick  Pavements 

U»  S.  Office  of  Public  Roads  States  That  Longitud- 
inal Joints  Are  Sufficient  and  Specifies  Their 
Proper  Width 

IT    has    been    customary    in    the   past   to 
provide  both  longitudinal  and  transverse 
bituminous    expansion    cushions    in    grout- 
filled  brick  pavements,  but  recent  practice 
has  demonstrated  that  the  transverse  cush- 
ions   may    be    advantageously    omitted    if 
proper  longitudinal  cushions  are  provided. 
This  is  the  opinion  expressed  by  Vernon  M. 
Peirce  and  C.  H.  Moorefield  of  the  office  of 
Public  Roads,  in  Bulletin  246  of  the  U.  S. 
Department  of  Agriculture.     The  principal 
objection  to  the  use  of  transverse  expansion 
cushions  is  based  on  the  fact  that  the  ma- 
terial  composing   the   cushions    frequently 
softens  during  warm  weather  and  runs  out 
toward  the  curb,  thus  leaving  the  edges  of 
the  adjoining  brick  exposed  to  destructive 
impact  from  the  wheels  of  passing  vehicles. 
Even  if  the  cushion  consists  of  a  material 
which  does  not  run  in  warm  weather,  it  is 
necessarily  softer  than  the  brick,  and  the 
natural  result  is  still  the  development  of  un- 
evenness    in    its    immediate   vicinity.      No 
such  objection  can  exist  concerning  longitu- 
dinal expansion  cushions,  however,  if  they 
are  placed  adjacent  to  the  curbs  and  con- 
structed of  proper  material.    They  not  only 
furnish  a  means  for  the  pavement  to  expand 
and  contract  with  changes  in  temperature, 
but  they  also  eliminate  to  a  large  extent  the 
disagreeable  rumbling  which  has   been   so 
frequently  associated  with  grout-filled  brick 
pavements.      The    bituminous    material    of 
which    the    expansion   cushions   are   made 
should  be  such  as  to  remain  firm  in  summer 
and  not  to  become  brittle  in  winter.     It 
should  also  possess  the  quality  of  durability. 

Expansion  Cushion  Thickness 

Expansion  cushions  should  be  provided 
for  at  the  time  the  brick  are  laid  by  placing 
a  board  of  the  required  thickness  on  edge 
adjacent  to  each  curb.  Small  iron  wedges 
may  be  inserted  between  the  curb  and  the 
board  at  the  time  the  board  is  set.  These 
wedges  may  be  readily  loosened  and  re- 
moved after  the  bricks  have  been  laid  and 
grouted,  and  may  consequently  be  made  to 
facilitate  the  removal  of  the  board. 

The  proper  thickness  for  expansion  cush- 
ions is  a  matter  concerning  which  much  dif- 
ference of  opinion  exists  among  highway 
engineers.  Some  engineers  advocate  a 
minimum  thickness  of  1  in.,  while  others 
claim  to  have  secured  their  best  results  by 
using  expansion  cushions  having  a  mini- 
mum thickness  as  low  as  %  in.  for  very  nar- 
row pavements.  It  is  generally  agreed  that 
the  thickness  of  the  cushion  should  vary 
with  the  width  of  the  pavement.  The  fol- 
lowing suggestions  for  proportioning  the 
cushion  are  offered  as  being  fairly  repre- 
sentative of  the  best  practice: 

For  a  20-ft.  roadway  the  cushion  thick- 
ness should  be  Vo ;  for  20  to  30-ft.  widths, 
%  in. ;  for  30  to  40-ft.  widths,  1  in.,  and  for 
widths  over  40  ft.,  1%  in. 


The  second  part  of  this  article  will  cort- 
tain  abstracts  of  the  reports  of  Messrs. 
Hawgood,  Leeds  and  Lippincott,  dealing 
respectively  with  flood  control  in  the  San 
Gabriel  district,  in  the  coastal  plain  and  in 
the  San  Fernando  Valley. 


The  Ultimate  Development  of  the 
highways  of  Colorado  will  include  about 
16,000  miles  of  State  road,  or  more  than 
50  per  cent  of  the  total  mileage  in  the 
State.  The  maintenance  on  these  roads,  ac- 
cording to  the  State  Highway  Commission, 
will  cost  about  $640,000  a  year— an  aver- 
age of  $40  per  mile  per  year. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  const^tion  engineer,  are  indexed  in  the  Tabh  of  Cont^ 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Concrete    Material     Tables     Have 
Saved  Money  on  Road  Work 

TO  give  the  men  in  charge  of  distribut- 
ing concrete  paving  materials  an  idea 
of  how  much  material  to  send  a  given  sec- 
tion and  how  much  to  unload  at  a  given 
spot,  the  accompanying  tables  have  been 
employed  by  the  road  commissioners  of 
Wayne  County,  Mich.    They  have  proved  a 


The  suspension  bridge  with  timber  tow- 
ers is  probably  the  least  expensive  type.  The 
one  shown  crosses  Broadway  and  Seventh 
Avenue  at  Forty-second  Street,  and  wa.s 
built  by  the  Rapid  Transit  Subway  Con- 
struction Company.  The  truss  bridge 
shown  was  built  because  a  necessary  bend 
in  the  pipe  line  made'  a  suspension  bridge 
impossible.  It  crosses  Broadway  below 
Thirty-fourth  Street.  The  third  type,  a 
suspension  bridge  with  simple  steel  towers, 
the  towers  and  cable  anchorage  being  set  in 
a  single  concrete  block,  saved  some  side- 
walk space.  The  bridge  shown  is  acroap 
Broadway  at  Thirty-second  Street.  Both 
of  the  bridges  at  Thirty-fourth  Street  and 


Table  Given  to  Storage  Yard  Foreman — Amounts  for  1  Mile  of  Road 

, Pebbles ^   , Sand ^  , Cement , 

Width  of  Road                   Cu.  Yd.       Tons      Carloads  Cu.  Yd.        Tons      Carloads  Bbl.          Tons     Carloads 

12   ft ,.1369          1916              5,5  684            855              20  2396            455              13 

15  ft 1711          2395              65  855           1009              24  2996            569              16 

16  ft 1825          2555              13  912           1140              26  3194            607              17 

18   ft 2053          2874              82  1026           1383              31  3594            682              20 

1  cu.  yd.  pebbles,  1.4  tons;  1  carload  pebbles,  35  tons;  1  cu.  yd.  sand,  1.25  tons;  1  carload  sand,  44  tons: 
1  cu.  yd.  cement,  0.19  tons ;  1  carload  cement,  36  tons.  . 


Table  Given  to  Man  on  the  Grade — Amounts  to 
Be  Placed  per  100  Ft.  Station 


Width 

of 
Road 
12  ft. 

15  ft. 

16  ft. 
18  ft. 


Bbl. 
Cement 

45 
56 
60 
68 


-Yards— 


—Wagon  Loads 


Gravel  Sand  Cement  Gravel 
26            13            4  20 

33  16  5  25 

36  17  6  27 

39  20  6  29 


Cement — 45  sacks  to  1  load  ; 
load ;  sand — 1 V4  yd.  to  1  load. 


gravel — lli  yd.  to  1 


great  success  in  reducing  to  a  minimum  the 
rehandling  of  materials,  caused  by  accu- 
mulating too  much  at  one  point. 


Three  Types  of  Bridge  for  Carrying 
Gas  Mains  Across  Subway  Cuts 

THE  ACCOMPANYING  photographs 
show  three  types  of  bridge  developed  for 
carrying  gas  mains  across  street  intersec- 
tions in  New  York  City  while  subway  con- 
struction is  going  on.  These  mains  have 
to  be  laid  temporarily  above  the  street  sur- 
face, as  an  accident  to  them  in  the  course 
of  construction  for  the  new  subways  might 
prove  very  serious. 


LIGHT  TRUSS  BRIDGE   FOR  GAS   MAIN 


SUSPENSION 


BRIDGE   WITH   TIMBER    TOWERS  GUYED  TO  CONCRETE  ANCHORAGE 


SUSPENSION   BRIDGE   WITH    STEEL  TOWERS 

Thirty-second  Street  were  built  by  .'tt)4 
United  States  Realty  &  Improvement  Com- 
pany. .)-■■-      .  .  . 

Proper  Distribution  of  Castings  Saves 
Money  on  Pipe  Contracts 

AN  intelligent  distribution  of  pipes,  sp»< 
cial  castings  and  appurtenances  will 
lower  the  water  main  contractor's  costs  con- 
siderably and  will  turn  into  profits  what 
would  otherwise  be  sheer  waste.  This  is 
especially  true  in  the  case  of  work  done  in 
large  cities. 

A  definite  program  of  the  procedure 
should  be  decided  upon  well  in  advance  of 
opening  the  ground.  Then  the  proper 
pipes,  special  castings,  valves  and  hydrants 
should  be  ordered  shipped  to  the  nearest 
railroad  station  or  dock  for  each  particu- 
lar section.  This  should  not  be  done  too 
far  in  advance  of  actual  operations.  Ma- 
terials of  this  kind  laid  out  on  the  streets 
mean  either  the  expense  of  watchmen  and 
lamps  or  the  risk  of  police  violations  or 
accident  liability. 

Pipes  should  be  distributed  uniformly 
along  the  line  of  work.  They  should  not 
be  laid  down  in  bunches,  with  a  shortage 
all  along  the  way  and  a  cluster  everj'  hun- 
dred feet  or  so.  Pipe  rolling  costs  money. 
Even  the  most  inexperienced  know  that  a 
pipe  that  lays  12  ft.  in  the  trench,  with  the 
spigot  shoved  back  home  into  the  hub,  will 
occupy  that  length,  plus  the  depth  of  the 
hub,  distributed  along  the  curb.  Yet  even 
experienced  contractors  frequently  forget 
this  important  fact.  What  should  be  done 
is  to  distribute  the  pipe  along  the  curb 
and  place  an  extra  length  at  intervals  of, 
say  every  twenty-four  lengths  or  less,  de- 
pendent upon  distance  between  the  ends  of 
the  pipes,  so  that  the  longitudinal  roll 
would  never  be  more  than  12  ft.  Accurate 
measurements  are  not  necessarj'  to  accom- 
plish this.  Pacing  the  distances  will  be 
found  sufficient.  Constant  supervision  of 
the  distributing  gangs  is  not  necessary 
either.     The  number  of  pipes  to  lay  out 
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within  a  given  limit  may  be  chalked  up 
conspicuously  on  the  pavement,  a  parallel 
fence  or  some  other  convenient  place. 

Special  castings  weighing  300  lb.  or  more 
should  be  set  down  at  a  point  convenient  to 
where  they  will  ultimately  be  used.  It  will 
be  found  most  economical  to  locate  those 
weighing  less  in  a  yard,  near  a  shanty,  or 
in  some  other  place  where  a  watchman  is 
on  duty  at  night.  These  light  castings  are 
a  constant  temptation  to  thieves,  being 
readily  handled,  and  in  city  streets  losses 
from  such  causes  are  considerable. 

Hydrants  should  also  be  set  down  where 
they  belong.  These  are  very  seldom  tam- 
pered with.  But  it  is  almost  a  defiance  of 
fate  to  distribute  the  lighter  valves,  those 
under  8  in.  in  size,  in  remote  places  along 
city  streets.  On  one  large  job  in  New  York 
City  a  contractor  did  this  with  his  6-in. 
valves.  Not  only  were  many  stripped  of 
their  readily  removable  brass  parts,  but 
several  were  opened  up  and  gutted  as  well. 
Those  valves  that  are  so  heavy  as  to  make 
rehandling  expensive  may,  with  reasonable 
security,  be  distributed  at  the  points  where 
they  belong.  But  the  smaller  brass  parts 
should  be  removed  and  kept  under  lock  and 
key.  One  contractor  adopted  the  simple 
precaution  of  covering  the  brass  parts  of 
his  valves  with  burlap  so  as  to  conceal 
them. 


figured  that  a  pontoon  after  construction 
would  have  been  of  little  use  for  anything 
except  as  a  float  for  the  excavator. 

Mr.  Mcintosh  decided  to  use  two  barges 
which  were  required  in  the  general  oper- 
ations of  his  department.  The  barges  were 
lashed  together  and  the  big  machine  was 
run  on  them  over  heavy  bridge  timbers. 
The  weight  was  equally  divided  between  the 
two,  and,  towed  by  a  steamer,  the  float  with 
its  strange  freight  crossed  the  river.  The 
bulky  machine  then  crawled  once  more  onto 
terra  firma. 


80-Ton  Excavator  Ferried  Over  River 
at  Small  Cost 

DUE  to  the  ingenuity  of  S.  Mcintosh, 
director  of  the  Irrigation  and  Reclama- 
tion Works  Department  of  Australia,  a  large 
Austin  excavator  was  recently  transferred 
intact  across  the  River  Murray  at  a  cost 
of  £50,  about  one-twentieth  of  the  amount 
that  engineers  figured  would  be  required  by 
other  means  suggested.  Engineers  in  South 
Australia  advised  him  that  he  would  have 
to  dismantle  the  large  machine,  carry  it  in 
sections,  and  erect  it  again  on  the  new  site. 
The  American  manufacturers  advised  build- 
ing a  big  pontoon  and  floating  it  across. 
The  first  method  would  have  cost  £250  and 
the  latter  several  thousand  pounds.    It  was 


One-Course  Method  Reduces  Asphalt 
Patching  Costs  15  Per  Cent 

By  F.  N.  BINGHAM 

Superintendent  of  Paving,  Department  of  Public 

Works,  Spokane,  Washington 

IN  the  repair  of  the  ordinary  sheet  as- 
phalt pavements  which  consist  of  a 
binder  course  and  wearing  surface  the 
usual  methods  of  using  the  two  courses  in 
making  repairs  has  always  seemed  to  me 
unnecessarily  expensive,  necessitating  as  it 
does  the  making  of  one  operation  in  laying 
the  binder  course,  and  then  going  all  over 
the  work  again  in  putting  on  the  wearing 
surface. 

In  a  day's  work  of  repairing  asphalt  pave- 
ments, the  ground  covered  frequently  ex- 
tends over  several  blocks,  and  in  the  case 
of  repairing  cuts  made  by  the  installation 
of  public  utilities  in  the  newer  paved  dis- 
tricts, the  repair  work  may  extend  over 
miles  in  a  day's  work.  This  not  only  makes 
two  operations  for  the  street  crew,  in  fixing 
each  cut,  but  causes  an  increased  plant  ex- 
pense in  handling  the  larger  sized  mineral 
aggregate  for  the  binder  course  during  part 
of  the  day,  and  then  changing  over  to  the 
finer  aggregate  for  the  wearing  surface. 

Every  superintendent  familiar  with  as- 
phalt repair  work  realizes  the  difficulty  in 
estimating  the  amount  of  material  required 
for  just  the  right  amount  of  top  or  binder 
for  a  day's  run  on  patch  work,  and  there- 
fore it  is  often  the  case  that  the  plant  fore- 
man will  prepare  more  binder  than  can  be 
used  or  run  the  risk  of  not  having  enough. 


To  repair  sheet  asphalt  pavements  by  the 
"once  over"  method  I  have  used  in  our  work 
here  for  sometime  past  an  asphaltic  con- 
crete mixture  of  the  following  amount  of 
asphaltic  cement  and  mineral  aggregate, 
and  have  had  most  excellent  results  with 
the  same. 


ASPHALTIC  MIXTURB  FOR   PATCH   WORK 

Per  Cent 

Asphaltic  cement    9 

Mineral  filler  passing;  through  200-mesh  sieve. . .  5 

Sand  pas.sInK  through  80-mesh  sieve 10 

Sand  passing  through  40-mesh  sieve 25 

Sand  passing  tlirough   10-mesh  sieve 15 

Crushed  rock  passing  through   Vi-mesh  sieve.  ...  26 

Crushed  roclt  passing  through  Vi-mesh  sieve. ...  10 
Screens  used  in  the  order  named. 


The  cut  or  worn  place  in  the  pavement 
to  be  repaired  is  prepared  in  the  usual  man- 
ner by  cutting  away  the  defective  material 
until  a  good  joint  can  be  secured  in  the 
sound  pavement  and  then  carefully  trim- 
ming the  edges  of  the  cut  and  painting  with 
pure  hot  asphalt.  If  the  patches  are  un- 
usually large  or  located  on  a  grade  where 
there  might  appear  to  be  danger  of  the 
patches  creeping  on  the  base,  I  paint  the 
concrete  base  with  a  hot  asphaltic  paint  con- 
sisting of  80  per  cent  asphalt  and  20  per 
cent  distillate,  and  then  proceed  to  fill  the 
holes  as  prepared  above  with  the  hot  as- 
phaltic concrete  mixture  the  same  as  is  done 
with  sheet  asphalt,  using  special  care  in 
tamping  and  smoothing  the  joints  and  secur- 
ing the  maximum  amount  of  compression 
by  rolling,  and  finally  dusting  with  cement. 

It  is  well  to  have  the  mixture  to  be 
used  fairly  hot,  at  least  300  deg.  Fahr.,  in 
order  to  secure  thorough  compression  by 
tamping  and  rolling. 

This  method  might  appear  objectionable 
on  the  grounds  that  the  patches  made  with 
the  asphaltic  concrete  mixture  would  plainly 
show  in  contrast  to  the  sheet  asphalt  pave- 
ment. However,  this  is  not  the  case,  and  a 
few  days  after  the  patches  are  put  in  they 
are  not  distinguishable  from  the  original 
pavement,  and  by  this  method  I  have  been 
able  to  decrease  our  cost  of  maintenance 
from   15  to  20  per  cent. 


TWO  BARGES  CABRY  CATEEPILLAB  EXCAVAXOK  ACitOSS  AUSTRALIAN   RIVER 


The  Cost  of  a  Brick  Pavement  may 
be  determined  roughly  by  a  formula  given 
in  a  bulletin  published  recently  by  the  U.  S. 
Department  of  Agriculture.  The  cost  of 
such  a  pavement,  it  is  pointed  out,  depends 
so  much  upon  so  many  variable  factors,  such 
as  the  locality,  freight  rates,  and  the  dis- 
tance from  brick  kilns,  that  it  is  not  possi- 
ble to  make  any  definite  estimates.  The 
cost  of  the  rough  grading,  however,  should 
be  considered  entirely  apart  from  the  cost 
of  the  pavement,  for  the  grading  would  have 
to  be  done  no  matter  what  kind  of  a  road 
was  to  be  built.  Excluding  this  item,  the 
bulletin  furnishes  the  following  formula  as 
a  rough  guide  for  the  probable  expense  of 
a  brick  road  with  a  6-in.  concrete  founda- 
tion and  suitable  grades:  Cost  per  square 
yard  =  1.90  L  +  0.213  C  +  0.138  S  +  0.157 
A  +  0.040  B.  In  this  formula  C  equals  cost 
of  cement  per  barrel,  S  equals  cost  of  sand 
per  cubic  yard,  A  equals  cost  of  coarse  ag- 
gregate per  cubic  yard,  B  equals  cost  of 
paving  bricks  per  1000,  and  L  equals  cost 
of  labor  per  hour.  It  is  assumed  in  this 
formula  that  all  materials  are  delivered  on 
the  work.  About  10  per  cent  should  be 
allowed  for  wear  on  tools  and  machinery, 
and  for  every  inch  subtracted  or  added  to 
the  thickness  of  the  foundation  there  will 
be  a  corresponding  difference  of  8  to  12 
cents  per  square  yard. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Will  Build  Storage  Reservoirs  in 
Primeval  Wilderness 

The  Quebec  Streams  Commission  has  given 
a  contract  to  the  St.  Maurice  Construction 
Company  of  Montreal  for  the  construction  of 
the  St.  Maurice  storage  dam,  which  will  im- 
pound 160,000,000,000  cu.  ft.  of  water.  The 
object  of  the  storage  is  to  improve  the  power 
conditions  of  the  St.  Maurice  River.  Fraser, 
Brace  &  Company,  Ltd.,  Power  Building, 
Montreal,  will  supervise  the  work  for  the 
contractor.  The  dam  will  contain  70,000  cu. 
yd.  of  concrete. 

The  dam  is  located  on  the  St.  Maurice  at  a 
point  fifty  miles  from  the  nearest  habitation 
and  thirty-five  miles  from  the  nearest  point 
on  the  Transcontinental  Railroad.  The  getting 
in  of  supplies,  therefore,  will  prove  a  very 
difficult  task.  That  problem  has  not  yet  been 
solved,  but  the  expectation  is  that  it  will  be 
possible  to  use  the  river  for  about  thirty  miles 
and  a  narrow  gage  line  for  the  remainder  of 
the  distance. 

The  project  was  described  by  J.  W.  Thurso 
in  the  Engineering  Record  of  Oct.  10,  1914, 
page  395,  and  Oct.  31,  1914,  page  490. 

Engineering  Company  Granted 
Decision  in  Infringement  Suit 

The  Cleveland  Dock  Engineering  Company 
of  Cleveland  has  been  granted  a  decree  sus- 
taining its  patent  to  a  special  type  of  con- 
crete dock,  built  in  1907,  for  the  Detroit  Iron 
&  Steel  Company,  a  subsidiary  of  the  M.  A. 
Hanna  Company,  restraining  the  latter  com- 
pany from  further  infringement  and  calling 
for  an  accounting.  After  the  original  dock  was 
completed  the  Detroit  Iron  &  Steel  Company, 
undertook  extension  to  it,  in  1913,  ignoring 
the  original  engineers  and  the  designers,  it 
was  claimed,  and  practically  duplicating  the 
original  design.  The  dock  design  as  originally 
developed   and   used   consists   essentially  of  a 


lyn  company  will  pay  one-half  of  the  annual 
premium  on  insurance  up  to  $1,000  and,  in 
certain  cases,  the  total  premium. 

Grand  River  Roller  Crests  and  Acces- 
sories Weigh  About  280  Tons 

The  roller  crests  of  the  Grand  River  Roller 
Dam,  m  Colorado,  which  are  shown  in  the 
accompanying  illustrations,  weigh,  with  ac- 
cessories, about  560,000  lb.  They  are  seven  in 
number,  six  having  a  length  of  70  ft.  and  a 
height  of  10%  ft.,  and  one  having  a  length  of 
60  ft.  and  a  height  of  IB'A  ft.  The  dam,  as  a 
whole,  consists  of  an  ogee  masonry  weir  with 


PIER  DETAIL  AND  END  OF  ROLLER 


Pioneer  Heading  at  Rogers 
Pass  Tunnel  Is  Finished 

Remarkable  Recordi  Result  of  ""ttainnl  Effort  •• 

4S2  Feet  Is  Lowest  Average  MoBthly  Pioitcm 

on  Any  Heading  for  I9IS 

The  month  of  July  aaw  the  completion  of 
the  pioneer  heading  at  the  Rogers  Paaa  Tun- 
nel on  the  Canadian-Pacifle  Railway  near 
Glacier,  B.  C.  At  the  same  time  the  greatest 
progress  for  the  job  in  enlarging  the  main 
heading  for  double  track  was  made,  812  ft. 
of  the  west  end  of  the  tunnel  having  beeii  u- 
cavated  and  timbered  during  July.  "Hm  largMt 
month's  progress  of  enlargement  for  doable 
track  on  the  east  end,  726  ft,  was  alao  re- 
corded for  the  month  of  July.  The  beet  pro- 
gress on  the  pioneer  headings  was  808  ft.  for 
June  and  932  ft.  for  January,  1915,  both  made 
in  the  west  heading.  This  last  figure  is  the 
American  record  for  progress  in  any  size  tun- 
nel. The  best  month's  work  in  the  east  pio- 
neer heading  was  776  ft.  for  June,  so  that 
June  was  the  high  month  for  the  pioneer 
bore,  with  1584  ft.  of  progress  made  in  both 
headings. 

Record  on  Main  Heading 

The  highest  progress  made  in  a  main  bead- 
ing was  in  March,  when  the  heading  at  the 
west  end  was  advanced  762  ft  The  lowest 
full  month's  work  in  any  heading  has  been 
393  ft.,  which  was  the  progress  made  in  the 
west  main  heading  in  June. 

High  Average  Progreea 

The  average  monthly  progress  shows  that 
the  records  made  have  been  backed  by  sus- 
tained effort,  and  are  not  merely  the  result 
of  favorable  conditions. 

Progress  on  the  entire  work  for  the 
seven  months  averaged  as  follows:  Pioneer 
headings,  east,  668  ft;  west,  719  ft;  main 
headings,  east,  462  ft;  west,  601  ft,  and  en- 


ROLLERS   RAISED  TO   PERMIT   FLOOD    WATEKS   TO   PASS   TIIKOUGU    li.V.M    WITIIOL-T   ENDANGERING   RAILROAD   TRACKS 


heavy  girder  wall,  supported  on  piles,  con- 
necting integrally  with  a  heavy  floor  or  deck, 
extending  back  to  a  parallel  shore  or  tight 
wall,  properly  supported.  The  case  was  tried 
in  the  U.  S.  District  Court,  Eastern  District 
of  Michigan,  sitting  at  Detroit.  Judge 
Tuttle  presided. 

Transit  System  to  Aid  Employees  in 
Life  Insurance  Payments 

The  Brooklyn  Rapid  Transit  Company,  New 
York  City,  has  entered  into  an  agreement  with 
the  Travelers'  Insurance  Company  of  Hart- 
ford, Conn.,  whereby  that  company  will  insure 
the  lives  of  employees  of  the  transit  system 
under  the  group  insurance  plan.       The  Brook- 


the  roller  crests.  The  maximum  height  of 
dam  is  24  ft.,  the  length  of  weir,  546  ft  The 
volume  of  concrete  used  in  its  construction 
totaled  16,500  cu.  yd.  The  main  canal  from 
the  headworks  has  a  capacity  of  1400  sec.  ft 
The  mean  monthly  flow  of  the  Grand  River, 
at  Palisade,  Col.,  varied  from  1200  sec.  ft. 
to  about  SSfiOO  sec.  ft  in  the  period  between 
1902  and  1911. 

The  reason  for  the  installation  of  this  type 
of  dam  was  that  the  Denver  &  Rio  Grande 
Railroad,  at  the  point  of  crossing,  is  about 
3  ft.  above  water  level  and  the  rolling  crest 
was  adopted  in  order  to  keep  the  level  of  the 
water  approximately  constant  by  raising  the 
rollers  and  permitting  flood  waters  to  pass 
through  the  dam. 


largement  for  double  track,  east,  664  ft;  west, 
526  ft 

There  remains  to  be  driven  2.06  miles  of 
main  heading  and  3.31  miles  of  double  track 
enlargement.  The  concrete  lining  of  the  earth 
section  is  nearing  c<Mnpletion,  and  it  is  ex- 
pected that  all  the  rock  section  which  re- 
quires lining  will  be  concreted  this  year.  The 
completed  tunnel  will  probably  be  ready  for 
operation  in  September,  1916. 

A  description  of  the  methods  used  on  this 
remarkable  contract,  which  is  being  carried 
out  by  Foley  Bros.,  Welch  &  Stewart,  under 
A.  C.  Dennis  as  superintendent,  will  be  found 
on  page  604  of  the  Engineering  Record  for 
Dec.  5,  1914,  when  the  work  was  in  the  early 
stages  of  construction. 
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Los  Angeles  $1,000,000  Municipal 
Dock  Completed 

Municipal  Dock  No.  1,  in  the  outer  harbor  of 
San  Pedro,  Cal.,  costing  nearly  $1,000,000,  is 
practically  completed  and  will  soon  be  formally 
dedicated.  Work  on  the  structure  was  begun 
in  April,  1912,  and  its  completion  is  said  to 
represent  one  of  the  largest  harbor  improve- 
ment schemes  ever  undertaken  by  a  munici- 
pality. Sixty-six  acres  of  land  were  re- 
claimed by  the  city  before  the  work  started. 
The  completed  structure  includes  a  reinforced 
concrete  wharf  2520  ft  long  and  a  transit 
shed  of  steel  and  concrete  1800  ft.  long  and 
containing  180,000  sq.  ft.  of  floor  space.  Foun- 
dation piles  for  the  construction  of  a  proposed 
six-story  warehouse,  480  x  162  ft.  in  size,  with 
approximately  ten  acres  of  floor  space,  are 
now  being  driven.  Channels  35  ft.  deep  will 
accommodate  the  largest  sized  steamers.  The 
approximate  cost  of  the  various  units  com- 
posing the  ultimate  structure  may  be  stated 
roogfaly  as  follows:  fill,  dock,  shed  and  pro- 
posed railroad  spurs,  $897,000;  transit  shed, 
$250,000  reinforced  concrete  dock,  $444,000. 

Concrete  Road  Congress  Sub-Com- 
mittee Organization  Completed 

The  organization  of  sub-committees  for  the 
Second  National  Conference  on  Concrete  Road 
Building  to  be  held  in  Chicago,  Feb.  15-18, 
1916,  has  been  completed.  Seventeen  com- 
mittees have  been  named.  Each  of  them  will 
investigate  a  specific  topic  in  connection  with 
the  construction  of  concrete  roads  and  will 
submit  a  report  on  it.  The  committees  are 
made  up  of  college  and  university  professors, 
engineers,  contractors  and  State,  city  and 
county  ofBcials.  The  topics  cover  questions  of 
design,  aggregates,  proportions  of  materials, 
joints,  construction  problems,  estimates,  speci- 
fications and  maintenance. 

The  prog^-am  for  this  conference  will  follow 
the  general  lines  worked  out  for  the  first  meet- 
ing, with  the  exception  of  a  few  changes  dic- 
tated by  new  conditions.  The  advisory  com- 
mittee has  again  elected  Dr.  W.  F.  M.  Goss, 
dean  of  the  coUeg^e  of  engineering  of  the  Uni- 
versity of  Illinois,  as  chairman,  and  J.  P.  Beck, 
ma  secretary.  An  invitation  is  extended  to  all 
interested  in  highway  improvements  to  corre- 
spond with  the  secretary  and  to  participate  in 
the  conference. 

The  secretary's  office  is  at  208  S.  La  Salle 
Street,  Chicago. 

Sanitary  District  North  of  Chicago 
Engages  Engineering  Talent 

The  North  Shore  Sanitary  District,  an  area 
along  Lake  Michigan  20  miles  long  and  about 
1  mile  wide  in  Lake  county,  Illinois,  has  ap- 
pointed John  W.  Alvord,  Harrison  P.  Eddy 
and  George  W.  Fuller  as  a  commission  of  en- 
gineers to  determine  a  method  of  disposing  of 
the  sewage  in  the  district.  Preliminary  data, 
consisting  of  drawings  of  sewage  systems, 
underground  conditions,  material  costs,  water 
supply  conditions  and  sewage  gagings  have 
been  collected  and  collated  in  a  report  sub- 
mitted in  June  by  Langdon  Pearse  and  S.  A. 
Greeley,  the  local  work  being  done  by  R.  J. 
Smith  and  C.  E.  Russell  of  Waukegan. 

New  York's  Payroll  Report  Shows 
Decreases  in  Some  Departments 

Considerable  decreases  are  shown  in  the  sal- 
ary disbursements  during  1914  as  compared 
to  the  preceding  year  of  various  city  depart- 
ments in  New  York  City  which  generally  em- 
ploy large  forces  of  engineers,  according  to  a 
report  submitted  to  the  Board  of  Estimate 
and  Apportionment  by  Comptroller  Prender- 
gast.  The  Bridge  Department  shows  a  reduc- 
tion of  $144,060,  the  Department  of  Docks  and 
Ferries,  $193,586,  the  Department  of  Water 
Supply,  Gas  and  Electricity,  $325,969,  and  the 
Board  of  Water  Supply,  $386,809.    Increases 


are  shown  in  various  other  departments  to 
such  an  extent  that  the  city's  payroll,  as  a 
whole,  shows  an  increase  of  almost  $4,000,000 
over  that  of  1913. 


New  York  Public  Service  Commis- 
sions Adopt  First  Joint  Order 

For  the  first  time  in  the  history  of  the  com- 
missions, the  New  York  State  Public  Service 
Commission  of  the  First  District  and  that  of 
the  Second  District,  sitting  at  a  joint  meeting 
to  consider  the  removal  of  grade  crossings  and 
other  obstructions  on  the  lines  of  the  New 
York  &  Harlem  River  Railroad  and  the  New 
York,  New  Haven  &  Hartford,  adopted,  dur- 
ing the  week  of  Aug.  2  to  6,  a  joint  order  pro- 
viding for  such  removal.  The  obstructions  in 
question  are  located  near  241  Street  in  the 
Borough  of  the  Bronx,  New  York  City.  The 
order  calls  for  a  shifting  of  the  tracks  and  the 
construction  of  a  viaduct  to  carry  the  street 


classic  style  of  the  educational  group,  the 
main  building  with  a  conventional  triglyph 
frieze,  the  pavilions  differing  somewhat  in 
detail. 

Entering  the  building  through  the  portico 
the  visitor  will  find  himself  in  a  spacious  tri- 
partite lobby,  which  will  be  the  living  room. 
Comfortable  cosy  corners  will  abound,  for 
many  angles  are  provided.  There  will  be  two 
open  fireplaces  in  the  lobby  and  others  in 
adjacent  rooms.  To  the  left  will  be  the  dining 
room  and  to  the  right  a  spacious  lounge,  eighty 
to  ninety  feet  in  length.  The  whole  rear  of 
the  first  floor  will  give  space  for  an  auditorium 
for  about  five  hundred,  centrally  disposed  in 
the  width  of  the  building.  The  second  floor 
will  have  reading,  writing  and  social  rooms, 
a  library  and  a  room  devoted  to  the  use  of 
faculty  and  alumni.  The  third  story  will  be 
divided  into  many  small  rooms,  which  are  to 
be  the  homes  of  the  many  student  activities. 
The  basement  will  contain  kitchen,  service  and 


Restoring  Bridge  Destroyed  During  the  War  in  France 


MOST    OF    THE    WAR    PICTURES    OF    BRIDGES    RECEIVED    IN   THIS   COUNTRY   SHOW    MERELY   THE   DE- 
MOLISHED STRUCTURE.    THIS  VIEW  INDICATES   HOW  THE  ESTACADE  BRIDGE  OVER 
THE  MARNE  IS  BEING  REPLACED  BY  THE  USE  OF  PONTOONS 


at  that  point  so  that  the  present  dangerous 
and  inconvenient  conditions  will  be  done  away 
with,  and  that  the  full  effect  of  recent  grade 
crossing  improvements  at  Mount  Vernon, 
which  is  in  the  Second  District,  may  be  re- 
alized. These  improvements  were  ordered 
some  time  ago,  but,  owing  to  conditions  in  New 
York  City,  the  new  highway  could  not  be 
opened  until  a  connection  from  the  New  York 
City  end  was  provided. 

Memorial  Will  Be  Central  Feature 
of  New  Technology  Group 

The  Walker  Memorial,  the  student  club 
house,  will  be  the  central  feature  of  the  new 
group  of  buildings  now  in  the  course  of 
erection  along  the  Charles  River  Basin  for 
the  Massachusetts  Institute  of  Technology, 
which  was  described  in  the  Engineering 
Record,  Nov.  15,  1913,  page  48;  April  4,  1914, 
page  393,  and  May  15,  1915,  page  634.  It  will 
ioe  a  building  of  about  one  hundred  and  fifty 
feet  front  and  three  stories  in  height,  and 
will  cost  about  $250,000.  It  will  stand  at  an 
elevation  above  the  street  level  so  that  the 
basement  will  be  high  studded  and  well 
lighted.  The  main  floor  will  be  approached 
from  the  river  front  by  broad  steps  leading  to 
a  curved  pillared  portico  two  stories  in  height, 
above  which  the  building  will  continue  up  an- 
other story  on  the  line  of  the  wall  behind  the 
portico.  Pavilions  with  engaged  columns, 
the  latter  also  two  stories  in  height,  define 
the  ends  of  the  structure,  standing  somewhat 
forward  of  the  main  facade. 

The    architecture    is    *jo    be    of   the    simple 


utility  rooms,  a  small  gymnasium,  showers 
and  toilets.  The  building  is  so  planned  and 
the  others,  with  reference  to  it,  that  available 
land  for  future  extension  to  more  than  double 
its  original  size  will  be  available. 


Sewage  Disposal  Commission  in 
Chicago  Abolished 

After  three  years  of  work  and  without  wait- 
ing for  a  final  report  the  Sanitary  District  of 
Chicago  has  abolished  its  commission  of  en- 
gineers appointed  to  investigate  the  develop- 
ment of  water  power  and  the  best  method  of 
sewage  treatment.  A  report  was  made  on  the 
power  plant  development  and  the  disposal  of 
electricity  last  winter.  The  members  of  the 
Commission  were  L.  E.  Cooley,  John  Ericson, 
W.  A.  Artingstall,  L.  K.  Sherman- and  Henry 
M.  Walker. 


International  Engineering  Congress 
Has  Almost  3000  Members 

Up  to  July  12,  2927  members  were  enrolled 
on  the  books  of  the  International  Engineering 
Congress.  The  American  Society  of  Civil  En- 
gineers furnished  10.1  per  cent  of  the  total 
membership.  The  foreign  membership  is  only 
27  per  cent  of  the  total  enrollment.  California, 
with  466  members,  New  York,  with  446,  Penn- 
sylvania, with  176,  and  Illinois  with  111,  lead 
all  other  States  and  foreign  countries  in  the 
order  named,  in  the  number  of  members  resi- 
dent within  their  boundary  lines.  Up  to  July 
12,  192  papers  had  been  received. 


August  14,  1915 


Chicago's  Smoke  Committee  Claims 
Railroad  Electrification  Unfeasible 

That  Chicago  does  not  need  electrification 
of  its  railroads  and  that  the  proposition  is  not 
feasible  is  the  position  taken  by  the  Committee 
on  Smoke  Abatement  and  Terminal  Electrifica- 
tion of  the  Chicago  Association  of  Commerce 
according  to  the  Chicago  newspapers.    The  in- 
formation   came    to    them    from    Washington 
correspondents,   who   claimed   to   have   access 
to  a  copy  of  the  report.    No  confirmation  could 
be  obtained  from  the  Chicago  oiHce,  and  fur- 
thermore  it   was   declared   that   no   informa- 
tion would  be  given  out  before  Sept.  15.    The 
following  notes  are  taken  from  the  Washing- 
ton   account.       Intimations    have    come   from 
various  quarters  that  the  findings  which  were 
adopted  in  June  were  adverse  to  the  electri- 
fication propaganda.    The  complete  report,  the 
despatch  says,  bears  6ut  the  prediction.     The 
cost  was  fixed  at  more  than  $200,000,000.   Elec- 
trification projects  are  figured  for  4501  miles 
of  track,  of  which  2819  miles  are  within  the 
city  limits.    Some  of  the  items  of  expense  are 
1600  locomotives  at  $40,000  apiece  and  power 
houses  of  a  capacity  of  1,000,000  to  1,500,000 
kw.  at  $100  per  kilowatt. 

With  regard  to  smoke,  the  steam  locomotives 
at  present  are  charged  vnth  22.06  per  cent 
only.  One  of  the  members  of  the  committee 
when  smoke  inspector  of  the  city  in  1911  re- 
ported that  43  per  cent  of  the  smoke  came  from 
railroads  (see  Engineering  Record,  April  15, 
1911,  page  426). 
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defZ  ""  ""^^^"K  '"  the  jitney  business,  as 
defined,  common  carriers  and  subject  to  all 
provisions  of  the  law  as  such 


Urge  Appointment  of  Five  Engineers 
to  Solve  Cedar  Lake  Problem 

Committees  representative  of  the  Pacific 
Northwest  Society  of  Engineers,  the  Munici- 
pal  League  of  Seattle  and  the  new  Seattle 
Board  of  Commerce  have  jointly  recommended 
to  the  City  Council  of  Seattle,  Wash.,  that  a 
board  of  five  engineers  be  appointed  to  study 
the  leakage  problem  at  Cedar  Lake  Reservoir 
and  to  devise  a  method  of  remedying  it. 

Automobile  Rural  Mail  Delivery 
Routes  Go  Into  Operation 

Two  hundred  and  eight  automobile  rural 
mail  delivery  routes  in  the  United  States 
went  into  operation  Aug.  2.  They  will  cover 
a  total  stretch  of  about  11,440  miles,  dis- 
tributed in  Oklahoma,  California,  Georgia, 
Colorado,  Kansas,  Louisiana,  Florida  and 
Texas. 


Health  Association  to  Hold  Annual 
Meeting  Sept.  6  to  10 

The  annual  meeting  of  the  American  Public 
Health  Association  will  be  held  at  Rochester, 
N.  Y.,  Sept.  6  to  10.  The  first  session  of  the 
sanitary  engineering  section  will  be  a  joint 
meeting  with  the  laboratory  section. 


Will  Hold  Water -Power  Conference 
at  Portland,  Oregon 

As  the  result  of  a  resolution  passed  by  the 
Oregon  Legislature  last  spring,  empowering 
the  Governor  of  Oregon  to  send  invitations  to 
various  States  to  participate  in  such  a  con- 
ference, a  water-power  conference  will  be  held 
at  Portland,  Oregon,  Sept.  21,  22  and  23. 
Oregon,  Washington  and  Idaho  are  especially 
interested  in  National  water-power  legislation. 
A  very  considerable  portion  of  the  streams  in 
these  States  that  are  capable  of  hydroelectric 
power  development  are  situated  on  Federal 
lands  of  various  sorts.  It  is  hoped  that  the 
conference  will  bring  to  a  focus  various 
thoughts  on  the  subject  of  water-power  legis- 
lation that  may  result  in  putting  the  matter 
before  Congress  in  such  a  way  that  some 
definite  results'  may  be  secured  at  the  coming 
session  of  the  National  body. 


Clay  Products  in  1914  Indicate  a 
General  Growth  of  the  Industry 

The  brick  and  clay  industries  of  the  United 
States,  in  1914,  produced  material  to  the  value 
of  $129,588,822,  according  to  the  U.  S.  Geo- 
logical Survey.  Though  this  is  a  considerable 
decrease  as  compared  to  the  production  in 
1913,  it  shows  a  general  growth  for  the  in- 
dustry as  compared  to  previous  years. 

Common  brick,  as  judged  by  value,  com- 
prised over  one  third  of  the  value  of  all  brick 
and  tile  products  in  the  past  year.  The  total 
value  produced  was  $43,769,524.  Fire  brick, 
at  $16,427,574,  ranked  second  in  value. 
Sewer  pipe  was  produced  to  a  total  value  of 
$14,014,767,  vitrified  paving  brick  to  a  value 
of  $12,500,866,  drain  tile  to  a  value  of  $8,- 
385,337  and  fireproofing,  including  hollow 
building  tile,  to  a  value  of  $8,385,337. 


Take  Steps  Toward  Enforcement  of 
New  York  Jitney  Bus  Law 

The  Public  Service  Commission,  Second  Dis- 
trict, New  York  State  has  taken  its  first  steps 
toward  the  enforcement  of  the  New  York 
jitney  bus  law,  passed  at  the  last  session  of 
the  Legislature,  by  applying  to  a  supreme 
court  justice,  at  Kingston,  for  a  permanent 
injunction  restraining  two  individuals  in 
Rochester  from  operating  jitney  lines  without 
the  consent  of  the  local  authorities  or  a  cer- 
tificate of  public  convenience  and  necessity 
from  the  commission.  The  law  requires  that 
all  bus  lines,  motor  vehicles,  stage  routes,  any 
vehicle  carrying  passengers  for  15  cents  or 
less,  or  any  vehicle  operating  in  competition 
with  a  common  carrier  must  procure  the  con- 
sent of  the  local  authorities  or  obtain  a  cer- 
tificate of  public  convenience  and  necessity 
from  the  Public  Service  Commission  before 
operating  in  the  streets  of  any  of  the  cities  of 
the    State.      The    statute,    in    specific    terms. 


Personal  Notes 

J.  W.  Hamilton  has  been  appointed  city 
engineer  of  Pasco,  Wash. 

Carl  Olsen  has  been  appointed  city  engi- 
neer and  superintendent  of  water-works  of 
Rhinelander,  Wis. 

William  L.  Bradley,  formerly  division  engi- 
neer of  the  Atchison,  Topeka  &  Santa  Fe 
Railway  at  Fresno,  Cal.,  has  been  appointed 
division  engineer  at  Needles,  Cal. 

J.  W.  Haynes  has  been  appointed  assistant 
engineer  to  I.  A.  Baum,  city  engineer  of  Tex- 
arkana.  Ark.  Mr.  Haynes  was  graduated 
from  the  University  of  Mississippi  in  1914. 

M.  C.  Bryan,  formerly  division  engineer  for 
the  Atchison,  Topeka  &  Santa  Fe  Railway  at 
San  Bernardino,  Cal.,  has  been  transferred  to 
the  Albuquerque  division,  with  headquarters 
at  Win  slow. 

Commonwealth  Engineering  Company,  for- 
merly located  in  the  Plaza  Building,  and  later 
in  the  Emerson  Building,  Oakland,  Cal.,  has 
moved  its  offices  to  the  Rialto  Building,  San 
Francisco. 

P.  C.  McArdle,  assistant  State  highway  en- 
gineer of  Illinois,  has  been  granted  a  leave 
of  absence  to  become  consulting  engineer  of 
Vermillion  County,  in  connection  with  its  pro- 
jected road  system. 

G.  J.  Bell,  formerly  division  engineer  on 
the  Atchison,  Topeka  &  Santa  Fe  Railway 
at  Marceline,  Mo.,-  has  been  appointed  engi- 
neer of  the  western  district  of  the  Eastern 
Lines  at  Newton,  Kan. 

Walter  W.  Weir,  drainage  engineer  of  ithe 
U.  S.  Department  of  Agriculture,  has  been 
assigned  to  Stockton,  Cal.,  to  make  an  inves- 
tigation of  drainage  conditions  in  the  South 
San  Joaquin  Irrigation  District. 


Jamea  W.  Rooth,  formerly  •  in«nb«r  of  Uw 
public  works  staff  of  the  New  York  City 
Bureau  of  Municipal  Reiwarch,  baa  b«en  ap- 
pointed engrineer  on  tha  aUff  of  the  Boehcatar 
Bureau  of  Municipal   RaaMrch. 

M.  C.  Blanchard,  formerly  oOea  angfaiMr 
for  the  Atchiaon,  Topeka  and  8«iU  F«  Rail- 
way  at  Topeka,  Kan.,  has  been  appointed  m- 
glneer  of  the  eastern  division  of  the  Eaatem 
Linea.  His  beadquartera  will  continue  to  b« 
at  Topeka. 

L.  L.  HoUaday  baa  beooma  aaaocUtad  with 
♦l*"7,j  *f^**  '"  '•'■  «>"«o»tiiie  prartice  in 
the  field  of  power  planU,  utilitiea  and  indua- 
tnes.  The  new  firm,  Holladay,  Negatad  A 
Company,  has  offices  at  109  North  Dearborn 
Street,  Chicago. 

G.  A.  Flink,  consulting  and  construction 
engineer  of  Harrisburg,  Pa.,  has  been  selected 
by  the  Governor  of  Pennsylvania  to  prepare 
plans  for  and  supervise  the  construction  of 
the  proposed  |60,000  concrete  bridge  to  ba 
built  m  Northumberland  County. 

Rudolph  Hering,  hydraulic  and  saniUry  en- 
gneer  of  the  firm  of  Hering  A  Gregory  of 
New  York  City,  has  been  reUined  by  Uie  city 
of  Johnstown,  Pa.,  to  pass  upon  the  plans  for 
the  proposed  saniUry  sewerage  aystem  and 
sewage  disposal  plant  for  that  city. 

H.  A.  Kluegel,  civil  engineer  of  OrovlUe, 
t-al.,  has  been  reUined  to  assist  in  an  in- 
vestigation relative  to  the  proposed  new  water 
supply  for  Denver,  Col.  Mr.  Kluegel  haa  had 
considerable  experience  in  railroad,  water  aup- 
ply  and  hydroelectric  work  in  Hawaii  and  on 
the  Pacific  Coast 

R.  A.  Riley,  formerly  of  the  contracting 
firm  of  Evans  &  Riley  of  PotUville,  Pa.,  is 
forming  a  new  company  for  the  purpose  of 
engaging  m  a  contracting  business,  at  Potta- 
wlle,  in  partnership  with  H.  0.  Knapp.  The 
KUey-Knapp  Construction  Company  is  located 
in  the  Biddal  Building.  »'     '    "  'ocaieo 

W.  C.  Baisinger,  formerly  division  engi- 
neer for  the  Atchison,  Topeka  &  Santa  Ft 
Railway  at  Chanute,  Kan.,  has  been  appointed 
division  engineer  at  Marceline,  Mo.,  succeed- 
ing G.  J.  Bell,  whose  appointment  to  another 
office  18  noted  elsewhere  in  these  columns. 
Mr.  Baisinger  is  succeeded  by  H.  A.  Hatch. 

Elmer  H.  Olsen,  formerly  assistant  engi- 
neer on  the  Gulf,  Colorado  &  Santa  Fd  Rail- 
^^y  at  Galveston,  Tex.,  has  been  appointed 
office  engineer  on  the  Atchison,  Topeka  A 
Santa  F6  at  Topeka,  Kan.,  succeeding  M.  C. 
Blanchard,  whose  appointment  to  another 
position  IS  noted  elsewhere  in  these  columns. 
James  S.  S.  Jones  has  been  transferred  from 
the  field  service  of  the  U.  S.  Coast  and 
Geodetic  Survey  to  the  position  of  computer 
in  the  tidal  division.  This  division  furnishes 
the  survey  parties  with  all  tidal  data  neces- 
sary for  soundings  and  has  charge  of  the 
preparation  of  tide  tables  for  the  United 
States. 

Charles  G.  Atkin,  formerly  connected  with 
the  Hyde-McFarlin-Burke  Company,  contrac- 
tors, of  New  York  City,  has  been  appointed 
civil  engineer  on  the  forces  of  the  Acme  Con- 
tracting Company,  at  Herkimer,  N.  Y.  Pre- 
vious to  entering  the  contracting  field  Mr. 
Atkin  served  as  assistant  civil  engineer  in  the 
department  of  the  State  engineer  of  New 
York. 

John  N.  Carlisle,  who  was  retained  in  an 
advisory  capacity  by  the  Highway  Depart- 
ment of  New  York  State,  upon  his  retirement 
from  the  oflice  of  State  highway  commissioner 
early  in  the  year,  resigned  from  that  depart- 
ment, Aug.  8.  He  was  appointed  State  high- 
way commissioner  by  Governor  Sulzer  in  1913 
and  was  succeeded  in  that  office  in  March  of 
the  present  year  by  Edwin  Dnffey. 

Bickel  Company,  engineers  and  constructors 
of  Kansas  City,  Mo.,  has  taken  over  the  busi- 
ness formerly  conducted  by  the  Commercial 
Construction  Company,  Reliance  Building, 
Kansas  City.  This  is  merely  a  change  of 
name,  the  officers  and  policies  of  both  compa- 
nies being  the  same.    The  Bickel  Company  has 
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established  offices  in  the  Interstate  Building 
and  will  specialize  in  municipal  and  factory 
■work. 

Joseph  Weidel,  formerly  assistant  engineer 
on  the  Atchison,  Topeka  &  Santa  Fe  Rail- 
way at  Lubbock,  Tex.,  has  been  appointed 
valuation  engineer  on  the  same  road,  with 
headquarters  at  Chicago.  He  was  graduated 
from  the  Agricultural  and  Mechanical  Col- 
lege of  Texas  in  1893  and  entered  railway 
•er\-ice  on  the  Atchison,  Topeka  &  Santa  Fe 
in  1900.  He  attained  the  grade  of  assistant 
engineer  about  two  years  later. 

Edgar  E.  Ball,  formerly  division  engineer 
of  the  Atchison,  Topeka  &  Santa  Fe  Railway 
at  Los  Angeles,  has  been  appointed  division 
engineer  of  the  Valley  division  at  Los  Angreles, 
succeeding  William  L.  Bradley,  whose  appoint- 
ment to  another  division  is  noted  elsewhere 
in  these  columns.  Mr.  Ball  entered  the  service 
of  the  Atchison,  Topeka  &  Santa  Fe  in  1897 
and  was  engineer  of  construction  on  the  con- 
struction of  the  second  track  of  the  Albu- 
querque division,  total  cost  of  which  was  about 
^,000,000. 

Alvin  A.  Horwege  has  been  appointed  city 
engineer  of  Petaluma,  Cal.  He  received  his 
professional  education  at  the  Polytechnic  Col- 
lege of  Engineering,  at  Oakland,  Cal.,  and 
entered  the  service  of  the  Southern  Pacific 
Railroad  in  1908.  From  1910  to  1912  he  was 
connected  with  the  Board  of  Public  Works  of 
the  city  of  San  Francisco  on  the  construction 
of  various  sewers.  He  also  served  on  the 
forces  of  the  Great  Western  Power  Company, 
the  Warren  Improvement  Company,  the  Sierra 
&  San  Francisco  Power  Company,  and,  as 
assistant  engineer,  under  the  superintendent 
of  construction  and  repair  of  the  Board  of 
State  Harbor  Commissioners,  at  San  Francisco. 

H.  M.  Roy,  formerly  chief  field  engineer 
with  the  American  Zinc  &  Chemical  Com- 
pany on  the  construction  of  its  zinc  smelter 
plant,  modem  town  and  1500-ton  coal  mine 
at  Langloth,  Pa.,  has  accepted  the  position 
of  engineer,  with  the  Stone  &  Webster  Engi- 
neering Corporation,  on  the  construction  of  a 
zinc  smelter  plant  at  Keokuk,  Iowa.  He  was 
graduated  from  the  University  of  Illinois  in 
1905  and,  after  two  years  spent  in  the  service 
of  the  U.  S.  Coast  and  Geodetic  Survey  on 
harbor  surveys  and  precise  leveling,  entered 
the  engineering  department  of  the  Pennsyl- 
vania Lines  West  of  Pittsburgh,  where  he  was 
engaged  on  construction  and  maintenance 
work  until  1913.  He  left  railroad  work  to 
accept  the  appointment  on  the  forces  of  the 
American  Zinc  &  Chemical  Company. 

Vernon  M.  Eager,  civil  and  drainage  engi- 
neer of  South  Bend,  Wash.,  has  established  a 
branch  office  at  Cathlamet,  Wash.,  where  he  is 
engaged  as  construction  engineer  in  charge 
of  the  construction  of  State  Road  19,  a  unit 
of  the  State  highway  system.  This  unit  will 
ultimately  comprise  35  miles  of  permanent 
highway,  extending  through  Wahkiakum 
County.  Mr.  Eager  received  his  professional 
education  at  Washington  State  College  and 
begran  work  as  chainman  for  B.  W.  Huntoon 
at  Bellingham,  Wash.  He  served  as  deputy 
county  engineer  of  Whatcam  County,  Wash., 
from  1909  to  1910,  and  as  deputy  county  engi- 
neer of  Pacific  County,  from  1910  to  1911.  He 
waa  appointed  city  engineer  of  South  Bend  in 
1911  and  occupied  that  office  until  1913,  when 
he  resig^ned  to  engage  in  private  practice. 

Edgar  L.  Tenny,  who  for  a  number  of  years 
past  has  been  in  the  designing  and  estimating 
department  of  the  Illinois  Steel  Company, 
North  Works,  has  opened  an  office  in  the 
Monadnock  Building,  Chicago,  to  engage  in 
practice  as  a  consulting  engineer.  He  was 
graduated  from  Iowa  State  College  in  1904 
and  entered  the  employ  of  the  General  Elec- 
tric Company  soon  after.  He  was  engaged 
in  construction  work  for  the  Indiana  Steel 
Company  during  the  period  of  building  the 
plant  at  Gary,  Ind.  For  a  number  of  years 
following  he  was  bridge  designer  for  the  Chi- 
cago &  Northwestern  Railway  Company. 
During  his  service  with  the  Illinois  Steel  Com- 


pany he  made  a  specialty  of  derrick  design, 
which  he  proposes  to  include  in  his  consulting 
field,  along  with  bridges,  buildings  and  foun- 
dations. 

Charles  B.  Buerg^er  has  resigned  from  the 
position  of  principal  assistant  engineer  of 
the  firm  of  George  W.  Fuller,  consulting  engi- 
neer, of  New  York  City,  to  accept  an  appoint- 
ment as  consulting  engineer  for  the  Atlantic 
Refining  Company  of  Philadelphia.  Mr. 
Buerger  joined  the  staflf  of  Mr.  Fuller  in  1913, 
having  been  previously  senior  assistant  engi- 
neer in  the  filtration  division  of  the  Depart- 
ment of  Water  Supply,  Gas  and  Electricity  of 
New  York  City.  He  was  graduated  from  the 
College  of  the  City  of  New  York  in  1898,  and 
from  Stevens  Institute  in  1900.  He  was  con- 
nected with  the  Atlantic  Refining  Company 
once  before,  having  been  in  charge  of  mechan- 
ical equipment  and  designer  in  its  service  from 
1900  to  1903.  He  also  served  for  several  years 
on  the  engineering  forces  of  the  Bureau  of 
Water  of  the  city  of  Philadelphia. 

Herbert  A.  Whitney,  formerly  hydraulic 
engineer  of  the  city  of  San  Diego,  Cal.,  has 
been  appointed  consulting  engineer  for  the 
California  State  Highway  Commission.  His 
first  engagement  along  engineering  lines  was 
as  draftsman  for  F.  W.  Wheeler's  Ship  Yard, 
at  Bay  City,  Mich.,  from  1893  to  1896.  In 
the  latter  year  he  was  appointed  surveyor  in 
the  city  engineer's  office  at  Bay  City,  where 
he  remained  until  1898.  Prom  1908  until  1910 
he  served  as  hydraulic  engineer  and  water 
superintendent  for  the  city  of  Tacoma, 
Wash.,  and,  from  1910  to  1912,  as  city  engi- 
neer of  Bellingham,  Wash.  He  was  ap- 
pointed hydraulic  engineer  for  San  Diego  in 
1912.  In  this  capacity  he  had  charge  of  the 
design  and  construction  of  waterworks  im- 
provements to  a  value  of  $2,500,000,  including 
distributing  systems,  subaqueous  pipe  lines, 
pumping  plants,  conduits  and  three  dams. 

Morris  Knowles,  consulting  engineer,  of 
Pittsburgh,  has  acquired  the  engineering  busi- 
ness formerly  conducted  from  offices  in  Pitts- 
burgh and  Canton,  Ohio,  by  the  late  Loomis 
E.  Chapin,  whose  death  was  noted  in  this 
journal,  June  26.  Mr.  Knowles  was  gradu- 
ated from  Massachusetts  Institute  of  Tech- 
nology in  1891  and  began  professional  work 
as  assistant  engineer  for  the  East  Jersey 
Water  Company,  at  Newfoundland,  N.  J.  He 
was  associated  with  Mr.  Chapin  for  several 
years,  the  partnership  being  formed  in  1902 
and  terminating  with  Mr.  Knowles'  appoint- 
ment as  chief  engineer  of  the  Bureau  of  Fil- 
tration of  the  City  of  Pittsburgh.  He  opened 
offices  to  practise  as  consulting  engineer  in 
Pittsburgh  under  his  own  name  in  the  latter 
part  of  1910.  He  will  conduct  the  combined 
business  from  his  office  in  the  Oliver  Building, 
continuing  to  specialize  in  waterworks,  water- 
power,  sewerage,  sewage  treatment  and  dis- 
posal, sanitary  investigation,  town  planning, 
flood  prevention  and  valuation  work. 

Thomas  J.  Gannon  has  opened  an  office  at 
143  Liberty  Street,  New  York  City,  to  engage 
in  practice  as  consulting  mechanical  and 
hydraulic  engineer  on  power  plants,  water 
supply,  sewage  disposal,  coal  and  fuel  economy, 
mechanical  equipment  and  testing  and  reports. 
Mr.  Gannon  was  graduated  from  Lehigh 
University  in  1892,  after  having  spent  four 
years  in  practical  work  in  the  shops  of  the 
Bethlehem  Steel  Company.  From  1892  to  1896 
he  was  engaged  alternately  in  the  employ  of 
the  Bethlehem  Steel  Company  and  in  post- 
graduate work  at  Lehigh.  From  then  until 
1902  he  was  employed  by  the  New  York  Sugar 
Refining  Company,  Westinghouse  Church 
Kerr  &  Company,  J.  G.  White  &  Company,  and 
the  United  Coke  &  Gas  Company  successively. 
He  was  appointed  mechanical  engineer  on  the 
forces  of  the  Department  of  Water  Supply, 
Gas  and  Electricity  of  the  City  of  New  York 
in  1902,  in  responsible  charge  of  the  mechani- 
cal work  of  that  department,  and  continued  in 
this  service  until  recently.  The  present  stand- 
ards of  that  department  for  pipes,  special  cast- 
ings, valve  boxes,  hydrants  and  gate  valves 
were  prepared  by  him. 


G.  F.  Stickney,  formerly  consulting  engineer 
for  the  Lake  Erie  &  Ohio  River  Canal,  having 
recently  completed  the  preliminary  investiga- 
tions for  that  project,  has  opened  offices  in 
the  Arkay  Building,  Albany,  N.  Y.,  for  the 
purpose  of  practising  as  consulting  engineer. 
He  was  graduated  from  Sheffield  Scientific 
School,  Yale  University,  in  1891  and  served 
from  then  until  1893  as  rodman,  'eveler  and 
resident  engineer  successively  for  the  Mexican 
International  Railway.  Prom  the  latter  year 
until  1895  he  was  U.  S.  assistant  engineer  on 
river  improvement  work  in  Kentucky.  At  the 
outbreak  of  the  Spanish-American  War,  in 
1898,  he  was  commissioned  as  captain,  in  com- 
mand of  Company  C  of  the  Third  Regiment, 
U.  S.  V.  Engineers,  serving  in  the  United 
States  and  Cuba.  Prom  1901  to  1902  he  was 
assistant  engineer  for  the  Lake  Superior 
Power  Company,  and,  from  1904  to  1905,  U.  S. 
assistant  engineer  on  river  and  harbor  im- 
provements in  the  vicinity  of  New  York  City. 
Resigning  from  this  office  he  entered  the  ser- 
vice of  the  State  of  New  York,  where,  as 
supervising  engineer  on  the  State  Barge 
Canal,  he  had  charge  of  the  preparation  of  a 
considerable  part  of  the  plans  for  that  water- 
way. He  left  this  work  to  become  consulting 
engineer  on  the  Lake  Erie  &  Ohio  River  Canal. 

Charles  D.  McArthur,  who  since  April,  1914, 
has  been  chief  engineer  for  Foley  Brothers, 
Welch,  Stewart  &  Paquier,  contractors,  of 
Halifax,  N.  S.,  on  work  in  connection  with 
the  construction  of  the  first  unit  of  the  Hali- 
fax Ocean  Terminal  for  the  Intercolonial  Rail- 
way of  Canada,  has  again  assumed  the  office 
of  chief  engineer  of  the  Blaw  Steel  Construc- 
tion Company  of  Pittsburgh,  and  will  be  in 
personal  charge  of  its  engineering  service  de- 
partment. All  form  problems  requiring  spe- 
cial design  will  be  handled  under  his  direct 
supervision.  He  received  his  professional  edu- 
cation at  Antioch  College,  Yellow  Springs, 
Ohio,  and  was  in  the  service  of  the  Gleason 
Tool  Company  of  Rochester  from  1899  to  1900, 
engaged  in  the  design  of  metal-working  ma- 
chinery. From  1900  to  1903  he  was  mechan- 
ical engineer  in  the  motive  power  department 
of  the  Buffalo,  Rochester  &  Pittsburgh  Rail- 
way, and  from  1905  to  1906  was  designing 
engineer  for  the  building  bureau  of  the  New 
York  City  Board  of  Education.  He  was  orig- 
inally appointed  chief  engineer  for  the  Blaw 
Steel  Construction  Company  in  1908,  in  which 
capacity  he  developed  forms  for  the  Panama 
Canal,  the  Catskill  Aqueduct  and  the  New 
York  City  and  Boston  subways.  He  resigned 
from  this  office  in  1914  to  take  up  the  work 
at  Halifax. 


Civil  Service  Examinations 

Examinations   Previously   Announced 

See  Eng. 
Date  Record. 

Aug.  17-18— Senior,  Grade  1  and  2, 
and  junior  land  apprais- 
ers, salaries  from  $2,700 
to  $3,600,  from  $1,800  to 
$2,400  and  from  $900  to 
$1,500  respectively;  United 
States  July  24 

Aug.  17-18 — Senior  drainage,  drainage 
and  junior  drainage  engi- 
neers. Department  of  Ag- 
riculture, salaried  from 
$2,220  to  $3,000,  from 
$1,800  to  .?2,100  and  from 
$960  to  $1,620  respective- 
ly; United  States July  31 

Aug.  25-26 — Junior  civil  engineer.  En- 
gineering Department; 
United  States  July  31 

Sept.  15— Aid,  U.  S.  Coast  and  Geo- 
detic Survey.  Draftsman 
and  junior  engineer,  U.  S. 
Engineer  Department. .  .  .July     3 

Oct.  13— Aid,     U.     S.     Bureau     of 

Standards.  Civil  Engineer 
and  Draftsman.  Drafts- 
man, Navy  Department. 
Eng:ineer,  Indian  Service.  .July    3 
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Interlocking  Concrete  Culvert 

Expansion  joints  as  protection  against  frost 
action,  smooth  interior  as  an  aid  to  the  flow 
of  water,  flat  base  and  perpendicular  sides,  to- 
gether with  square  end  blocks,  to  insure  a  per- 
manent setting,  and  an  interlocking  device  are 
some  of  the  features  of  the  Hall  Interlocking 
Concrete    Culvert    which    has    recently    been 


218 


I 


CULVERT  MAY  BE  BUILT  TO  ANY  LENGTH 

placed  on  the  market.  The  culvert  sections 
are  all  reinforced.  The  steel  forms  used  in 
manufacturing  the  culvert  can  make  five  sec- 
tions at  one  casting.  Both  end  blocks,  being 
oppositely  locked,  are  cast  together.  Sections 
can  be  fitted  together  to  obtain  any  desired 
length.  The  forms  for  the  new  culvert,  which 
come  in  seven  sizes  ranging  from  12  to  48  in., 
are  manufactured  by  Schulz  &  Hodgson,  19 
South  La  Salle  Street,  Chicago. 


Bonds  Plaster  to  Concrete  and  New 
Concrete  to  Old 

To  make  plaster  adhere  satisfactorily  to  a 
concrete  surface  a  process  known  as  "Par- 
Lock,"  which  consists  essentially  of  applying 
with  patented  apparatus  a  film  of  waterproof- 
ing compound  to  the  concrete  surface,  and 
then  sticking  into  the  surface  of  this  film  by 
means  of  a  low  pressure  blast  a  coating  of 
coarse  sand,  has  been  in  use  about  eighteen 
months,  and  is  said  to  have  solved  the  diffi- 
culties involved  at  a  reasonable  cost. 

The  apparatus,  shown  in  the  accompanying 
photograph,  consists  of  an  air-tank  mounted 
horizontally,  a  tank  under  pressure  containing 
the  mastic,  and  a  third  tank  containing  the 
carefully  screened  and  washed  coarse  sand,  on 
which  6  to  8  lb.  pressure  is  carried.  The 
mastic  is  fed  through  a  hose  to  a  special  noz- 
zle, where  it  is  projected  into  an  air  blast, 
carried  to  that  point  independently,  which  is 
under  50  lb.  pressure.  This  blast  carries  the 
mastic  through  an  outer  nozzle  and  projects  it 
with  great  force  against  the  surface  to  be 
coated.  All  holes  are  filled,  and  it  is  said 
even   the  larger  ones,  such  as  nail  holes,  are 


permanently  filmed  over.  This  work  ii  fol- 
lowed  very  closely  by  the  sand  blast.  The  re- 
sult IS  a  rough  surface  that  bonds  effectively 
with  the  plaster,  and  is  said  to  quite  prevent 
Its  flakmg  and  falling  from  ceilings.  The  proc- 
ess, It  is  claimed,  has  also  been  used  with  suc- 
'=««*>"  bonding  old  and  new  concrete  work 

The  mastic  used  is  an  asphalt-gum  com- 
pound carried  in  a  volatile  hydrocarbon 
medium.  This  latter  entirely  evaporates  in 
four  days,  leaving  a  surface  which  can  be 
plastered  at  any  time  thereafter.  Hardening 
begins  as  soon  as  the  mastic  is  applied,  so  that 
It  must  be  sanded  within  a  short  time.  As  the 
mastic  is  waterproof  the  plaster  is  protected 
from  all  strains  due  to  efftorescence  from  the 
concrete,  or  to  water  finding  its  way  through 
the  concrete  from  the  outside. 

Tests  made  by  the  Industrial  Testing  Lab- 
oratory of  Cleveland  indicate  that  the  tensile 
strength  of  the  mastic  is  240  lb.  per  square 
inch,  and  that  it  grips  the  sand  grains  with 
a  strength  of  160  lb.  per  square  inch.  Its  bond 
with  the  surface  to  which  it  is  applied  is  so 
good  that  test  specimens  break  either  in  the 
concrete  or  in  the  material  later  applied  to  the 
sanded  surface. 

The  process  was  used  on  the  East  Milwaukee 
School  of  Milwaukee  and  on  a  large  number  of 
concrete  school  buildings  in  Cleveland.  It  is 
now  being  applied  to  a  concrete  building  of 
the  Curtis  Publishing  Company  in  Philadel- 
phia, where  trouble  with  falling  plaster  had 
been  experienced.  The  process  is  used  to  coat 
brick  and  other  structural  surfaces.  The  mas- 
tic used  is  known  as  "Lifekote  Damp-Proof 
Bond,"  and  is  furnished  by  the  Union  Products 
Company  of  Cleveland.  The  following  oper- 
ating companies  apply  the  "Par-Lock"  proc- 
ess: the  Mastic  Bond  Company,  Inc.,  of  New 
York  City,  the  Bagnall-Taylor  Company  of 
Cleveland,  and  the  Waterproof  Plaster  Key 
Company  of  Chicago. 

New  Interlocking  Brick  Has  Insula- 
ting and  Damp-Proof  Features 

A  new  type  of  interlocking  channel  brick, 
providing  a  double  wall  containing  a  2-in.  air 
space  which  serves  as  an  insulation  against 
heat,  cold  and  moisture,  has  been  placed  on 
the  market  by  Fiske  &  Company,  Inc.,  40  West 
Thirty-second  Street,  New  York  City.  The 
material  is  known  as  "Fisklock"  tapestry  brick 
and  its  characteristics  are  shown  in  the  ac- 
companying illustration. 

Only  one  row  of  blocks  per  course  is  needed 
for  a  wall  8-in.  thick.  As  compared  with  ordi- 
nary brick,  therefore,  the  operations  of  a 
mason  in  laying  a  wall  are  reduced.  The 
channel  of  the  new  brick  is  2  in.  wide  so  that 
webs   of  the   blocks   may  be   grasped    readily 


AIH  SPACE  IN    WALL  OF   INTERLOCKED  BKICK   IN- 

SULATES  AGAINST   HEAT  AND  COLO;   THEBE 

ARE  NO  TBKOUGH  MOKTAR  JOINTS 

with  one  hand.  No  inside  construction  scaf- 
folding is  needed  as  there  is  no  backing-up 
wall  to  lay.  Special  features  of  the  new  con- 
struction are  the  bond  secured  by  the  inter- 
locking feature  and  the  fact  that  there  is  no 
mortar  joint  extending  through  the  wall,  one 
of  the  reasons  cited  to  substantiate  claims  for 
damp-proofness. 

Tests  of  an  8x8  in.  pier  6  ft.  high  at  Co- 
lumbia University  developed  an  ultimate 
crushing  strength  of  109  tons  per  square  foot, 
grross  area.  A  fire  test  of  a  wall  also  was 
made,  and  the  construction  passed  the  speci- 
fications of  the  proposed  building  code  of  New 
York  City. 

With  the  introduction  of  this  new  material 
the  company  has  adopted  a  sales  policy  claimed 
to  be  entirely  new  in  the  brick  business — a 
frankly  advertised  "open  price,"  uniform  to 
aU. 


MA.N-  AT  LEFT  SPRAYING  MASTIC,  MAN  IN  CENTER  PUTTING  ON  SAND 


Want  Data  on  Hauling  Capacity? 
Get  This  Catalog 

A  good  share  of  the  existing  information 
about  the  tractive  force  of  locomotives,  the 
effect  and  amount  of  rolling  friction  with  dif- 
ferent kinds  of  equipment  on  various  gradea 
and  curvatures,  and  tables  checked  by  actual 
tests  giving  the  hauling  capacity  of  Porter 
locomotives  for  different  equipment  and  vary- 
ing conditions  are  included  in  the  second  part 
of  the  new  catalog  of  the  H.  K.  Porter  Com- 
pany of  Pittsburgh,  just  published.  Simple 
engineering  formulae  and  tables  are  given 
which  would  enable  a  contractor  who  is  not 
an  engineer  to  measure  grades  and  curves  on 
an  existing  track,  or  determine  them  for  a 
new  one,  and  select  the  proper  sire  and  type 
of  locomotive  to  haul  a  given  number  of  cars 
of  a  certain  type  over  the  line  at  the  most 
economical  speed.  To  an  engineer  confronted 
with  this  same  problem  the  book  will  prove 
of  great  use,  as  it  gathers  between  two  covers 
the  recent  and  complete  data  on  these  subjects. 
Master  mechanics  will  find  some  useful  hints 
on  the  care  of  boiler  flues. 

The  third  part  of  the  catalog  contains  tables 
of  operating  costs,  and  of  the  cost  of  track 
per  mile,  arranged  so  as  to  give  this  cost  for 
any  price  of  materials.  The  weight,  size,  load 
capacity  and  cubic  contents  of  standard  rail- 
way, contractor's  and  industrial  rolling  stock 
are  given.  A  table  giving  the  proper  weight 
of  rail  for  different  sizes  of  locomotives  is 
also  included.  Weights  of  lumber  and  track 
materials  and  metric  conversion  tables  are  in- 
cluded. 

The    trade    part   of   the   catalog    describes 
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staun  and  compressed  air  locomotives  from 
the  6,000-lb.  dinky  to  a  190-ton  enpne  with 
tender.  The  publication  is  for  distribution  to 
those  interested  at  the  price  of  $1. 


Inclined  Seat  Eliminates  Sliding 
Friction  in  New  Sluice  Gate 

By  means  of  a  seat,  inclined  with  respect  to 
the  vertical  gate  movement,  sliding  friction  is 
practically  eliminated  in  the  new  Broome 
sluice  gate,  which  is  manufactured  by  the 
Exeter  Machine  Works  of  Pittston,  Pa.  The 
deck  plate,  being  inclined,  the  forces  operating 
to  close  the  gate  are  reduced  to  the  submerged 
weight   plus    the    vertical    component    of    the 


;fc•-4.V•}/_f:.■.•>;^:.•:^•.;•;».J;.■^^^^^ 
SLUICE  GATE  OPERATES  WITH  UTTLE  FRICTION 

water  pressure.  Consequently,  the  supporting 
mechanism  is  always  in  tension,  whether 
operating  or  closing.  This  does  away  with 
heavy  compression  stems  and  permits  the  use 
of  the  gate  for  extreme  heads.  Guideways  are 
unobstructed  to  the  full  depth  so  that  the 
gate  is  readily  accessible  for  inspection.  It  is 
supported  at  the  sides  by  endless  roller  chains, 
which  bear  on  tracks  attached  to  the  movable 
gate  and  on  guides  supported  on  the  masonry 
structure.  On  each  side,  at  top  and  bottom, 
are  squaring  rollers,  useful  chiefly  -for  secur- 
ing minimum  side  clearance. 


Simplicity  of  Operation  Feature  of 
This  Back  Filler 

High  broad-tired  wheels,  which  prevent  it 
from  sinking  to  any  extent  in  soft  soil,  ability 
of  the  operator  to  move  it  in  any  direction, 
backward  or  forward,  without  shifting  his 
position,  and  plenty  of  power,  are  features  of 
the  latest  back  filling  machine  to  be  placed  on 
the  market.  It  is  equipped  with  a  6  hp.  Novo 
engrine  and  the  clutch  used  in  pulling  the  cable 
is  of  the  standard  hoisting  engine  type.  It 
is  also  provided  with  a  break  for  holding  the 
line  when  raising  pipe,  and  a  ratchet  and  pall 
which  allows  the  hoist  to  be  set  permanently. 

A  multiple  disc  clutch  is  used  in  connection 
with  the  traction  arrangement.  The  line  or 
cable  comes  from  the  drag  to  the  machine  and 
is  run  through  a  swiveled  sheave,  which  allows 


NEW   BACK  FILLER  IS  EASY  TO  HANDLE 

it  to  turn  in  any  direction  and  thus  permits 
the  operator  to  work  the  scraper  from  any 
point  The  new  machine  is  manufactured  by 
the  Oshkosh  Manufacturing  Company,  Osh- 
kosh,  Wis. 


New  Radial  Interlocking  Brick  Les- 
sens Cost  of  Sewer  Construction 

A  new  radial  interlocking  brick  which  is 
claimed  by  the  manufacturer  to  materially 
lessen  the  cost  of  sewer  and  conduit  construc- 
tion, as  compared  to  ordinary  brick,  due  to  the 
lesser  thickness  of  wall  required,  has  recently 
been  put  on  the  market.  It  is  made  to  fit  the 
radius  of  the  circle  in  sewers  or  conduits  what- 
ever the  diameter  may  be.  When  the  brick, 
upon  being  laid,  are  shoved  up  the  mortar  is 
forced  into  openings  in  the  ends,  forming  rigid 
dowels  and  bonding  the  structure  lengthwise. 
Radial  interlocking  is  secured  by  projections 
and  grooves,  and  the  bonding  is  further 
strengthened  by  the  tapered  section.  They  are 
claimed  to  give  a  much  stronger  construction 
than  ordinary  brick.  The  saving  is  in  the 
lesser  quantity  of  material  required  with  the 
consequent  saving  in  hauling,  handling  and 
mortar  required.  These  bricks,  known  as  the 
Frost  Radial  Interlocking  Brick,  are  manu- 
factured by  the  Los  Angeles  Pressed  Brick 
Company  of  Los  Angeles,  Cal. 


Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  literature: 
Ayer  &   Lord   Tie   Company,   Railway   Ex- 


RADIAL   INTERLOCKING  BRICK   WITHSTAND  GREAT 
PRESSURE    IN    THIS   TEST 


change  Building,  Chicago.  Booklet,  6%  x  3Vi 
in.,  16  pages,  illustrated.  Interior  wood  block 
for  plant  floors. 

Fairbanks  Steam  Shovel  Company,  Marion, 
Ohio.  Folder,  9  x  12  in.,  4  pages,  illustrated. 
A  brief  description  of  the  Fairbanks  gasoline 
%-cu.  yd.  standard  and  revolving  traction 
shovels. 

Stow  Manufacturing  Company,  Binghamton, 
N.  Y.  General  catalog  14,  6  x  9  in.,  96  pages, 
illustrated.  Covers  flexible  shaft  drilling, 
grinding  and  buffing  machinery  and  their  ap- 
purtenances. 

Zeiser  Brothers,  Berwick,  Pa.  Catalog,  5  x 
7>4  in.,  24  pages,  illustrated.  All  steel  side- 
walk forms  and  curb  and  gutter  forms  for 
concrete  construction.  Features  in  manufac- 
ture and  application  are  described. 

Knickerbocker  Company,  Jackson,  Mich. 
Catalog,  6x9  in.,  40  pages,  illustrated. 
Knickerbocker  batch  concrete  mixers,  in  6-ft. 
and  10-ft.  sizes,  and  Coltrin  continuous  types. 
The  descriptions  are  general,  the  detailed  facts 
being  confined  to  specifications. 

W.  J.  Stevenson,  1720  Cedar  Street,  Milwau- 
kee, Wis.  Catalog,  8  x  11  y2  in.,  12  pages, 
illustrated.  Contains  comments  and  testi- 
monials on  the  achievements  of  the  Steven- 
son improved  sewer  cleaning  machine,  and  il- 
lustrates it  in  action  with  some  of  the  results. 

Mead-Morrison  Manufacturing  Company, 
East  Boston,  Mass.  Pamphlets  103,  104  and 
105,  6x9  in.,  4  pages  each,  illustrated.  This 
company's  latest  type  of  electric  grab  bucket, 
its  contractors'  derrick  swinging  engine  and 
hoist,  and  independent  electric  motor  drive  for 
hoist. 

Barber  Asphalt  Paving  Company,  Iroquois 
Works,  Buffalo,  N.  Y.  Booklet,  9x6  in.,  16 
pages,  illustrated.  Contains  a  number  of  ex- 
cellently reproduced  pictures  of  roads  on  large 
estates,  parks  and  country  clubs.  The  text 
discusses  the  advantages  of  the  roadways  il- 
lustrated. 

Asbestos  Protected  Metal  Company,  Pitts- 
burgh. Booklet,  3Vz  x  eVi  in.,  12  pages,  illus- 
trated. Embodies  general  points  on  the  con- 
struction and  use  of  Pittsburgh  paving  joint, 
an  asphalt  compound  reinforced  with  linen 
mesh  which,  it  is  claimed,  prevents  stretching 
or  distortion. 

Otis  Elevator  Company,  Eleventh  Avenue 
and  Twenty-sixth  Street,  New  York.  Booklet, 
6x9  in.,  32  pages,  illustrated.  An  artistic 
presentation  of  an  article  on  the  emergency 
dams  and  girder  and  hoisting  machines  at  the 
Panama  Canal,  manufactured  and  installed  by 
this  company. 

Mesta  Machine  Company,  Pittsburgh.  Bul- 
letin Ka,  6x9  in.,  4  pages,  illustrated.  Repro- 
duces a  horsepower  chart  for  determining  the 
variables  for  gears,  pulleys,  rope  wheels  and 
other  rotating  parts  transmitting  power.  A 
blueprint  sixteen  times  the  size  of  this  re- 
production may  be  obtained  on  application. 

Jenkins  Brothers,  80  White  Street,  New 
York.  Catalog  20,  4  x  6%  in.,  256  pages, 
cloth-bound,  illustrated.  A  complete  catalog 
and  price  list  of  this  firm's  line  of  valves, 
packing  and  mechanical  rubber  goods.  It  em- 
braces renewable  disc,  extra  heavy  brass  and 
iron,  radiator,  gate,  heavy  cast-steel  valves, 
flanges  and  drilling,  gages,  mason  regulating 
devices  and  mechanical  rubber  goods.  Price 
li.st  of  parts,  tables  of  dimensions,  telegraph 
code  and  a  general  index  are  appended  to 
complete  the  publication. 

Du  Pont  Powder  Company,  Wilmington,  Del. 
Bulletin.  A  comprehensive  treatise,  covering 
the  location,  building  and  maintenance  of 
roads.  It  discusses  civic  and  economic  prog- 
ress relative  to  roads,  gives  detailed  advice 
on  right-of-way,  grubbing,  drainage,  road 
V>uilding  equipment  and  diflferent  kinds  of 
roads  and  instructs  the  reader  in  regard  to 
the  uses  of  explosives  and  their  handling.  Ob- 
viously the  publication  promotes  the  rational 
use  of  explosives,  yet  its  text  is  much  broader 
in  scope  and  covers  phases  of  road  construc- 
tion distinctly  far  apart  from  just  that. 
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For  the  Man  Who  Digs  or  Handles  Materials 


""n 


If  you  are  digging  in  any  kind  of  soil,  building  canals,  sinking  cofferdams,  or  operating  cable- 
ways;  if  you  are  handling  sand,  gravel,  broken  stone,  or  even  boidders,  you  will  find  our 
Pamphlet  605  of  interest.     We  will  be  very  glad  to  mail  you  a  copy.     Ask  for  it. 

THE  HAYWARD  COMPANY 

Builders  of  Digging  Machinery 

50  CHURCH  ST.,  NEW  YORK,  U.  S.  A. 
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The  Galveston  Storm 

GALVESTON'S  sea-wall  was  subjected 
to  a  severe  test  by  the  tropical  storm 
which  swept  over  the  city  on  Aug.  16.  To 
what  extent  the  structure  broke  the  impact 
of  the  huge  waves  which  piled  up  against 
it  and  withstood  their  damaging  blows  is 
not  known  at  this  time,  for  telegraphic  com- 
munication with  the  Texas  city  has  been 
almost  completely  demoralized.-  Press  re- 
ports, however,  make  no  mention  of  any 
failure  of  the  sea-wall,  although  certain  por- 
tions of  the  city  were  said  to  be  under  sev- 
eral feet  of  water.  The  injury  to  struc- 
tures along  the  waterfront,  apparently,  has 
been  severe,  but  without  the  concrete  wall  it 
is  fair  to  infer  that  the  damage  would  have 
assumed  much  more  serious  proportions. 
The  storm  of  last  Monday  is  another  justi- 
fication for  the  measures  which  the  city  took 
to  prevent  repetitions  of  such  disasters  as 
the  one  of  Sept.  8,  1900.  For  what  degree 
of  mitigation  of  the  storm's  fury  the  sea- 
wall was  responsible  Galveston  has  her  en- 
gineers to  thank. 

Analysis  of  Indeterminate  Structures 

PRACTICAL  engineers  are  apt  to  give 
little  attention  to  elaborate  methods  for 
exact  analysis  of  indeterminate  structures 
proposed  by  the  mathematician  or  the  theo- 
rist. This  may  be  due  to  either  or  both  of 
two  causes — inability  to  apply  quickly  a 
•complicated  mathematical  method  and  the 
feeling  that  the  fundamental  assumptions 
:upon  which  the  theoretical  analysis  is  based 
are  not  sufficiently  exact  to  justify  any 
■claim  for  accuracy  of  results.  While  the 
description  of  the  proposed  accurate  slope- 
deflection  analysis  of  the  wind  stresses  in 
the  framework  of  high  office  buildings, 
given  on  page  231  of  this  issue,  indicates 
that  an  appreciable  decrease  in  the  labor 
required  for  such  analysis  has  been  at- 
tained, this  journal  believes  that  the 
fundamental  assumptions  are  not  wholly 
unassailable.  As  stated  by  the  authors,  the 
:assumption  of  absolute  rigidity  at  the  joints 
^an  be  demonstrated  only  by  tests,  and  none 
are  available.  Furthermore,  the  presence 
of  knee-braces  or  solid  web  brackets  at  the 
columns  would  probably  modify  the  theoret- 
ical relations  appreciably,  particularly  in 
the  effect  on  moments  of  inertia,  on  the  un- 
supported length  and  on  the  position  and 
nature  of  the  end  moment.  The  further 
effect  of  solid  walls  and  interior  parti- 
tions in  resisting  wind  loads,  of  the  floor 
slabs  in  modifying  the  lateral  deflections  of 
columns  in  adjacent  bents,  of  unequal  tem- 
perature deflections,  not  to  mention  the 
large  relative  error  in  the  assumed  wind 
pressure  itself,  all  make  exact  stress  analy- 
sis impossible.  While  such  extended  theo- 
retical studies  are  of  value  in  showing  which 


of  our  approximate  methods  are  probably 
best,  for  daily  application  these  mathe- 
matical theories,  even  when  simplified  by 
approximations,  are  evidently  not  justifiable 
for  ordinary  practical  design  unless  as- 
sumed conditions  are  closely  realized. 

Boston's  Newest  Tubes 

THE  location  of  a  section  of  the  Dorches- 
ter tunnel  under  the  Fort  Point  Channel 
in   Boston  was  purposely   made   to  escape 
easements  that  would  have  been  necessary 
if  the  obvious  plan  of  running  under  the 
city  streets  and  crossing  the  river  at  right 
angles  had   been  adopted.     At  first  sight 
this  selection  would  seem  to  invite  trouble, 
as  it  involves  driving  two  tunnels  for  a  long 
distance  in  water-bearing  ground  with  rela- 
tively thin  cover,  as  described  on  page  218. 
The  engineers'  confidence  in  borings  which 
indicated  that  the  ground  was  most  favor- 
able for  tunnel  driving  with  compressed  air, 
however,  is  being  justified.    The  soil  is  rela- 
tively stiff,  and  not  subject  to  blow-outs. 
To  further  reduce  danger  from  this  source, 
the  shields  were  provided  with  the  sliding 
platforms  used  in  driving  open  tunnels  in 
soft  ground.    These  platforms  can  be  em- 
ployed to  help  hold  the  working  face,  so 
that  excessive  air  pressure  need  not  be  car- 
ried.   To  increase  the  economy  of  driving 
another  method  adapted  from  open  tunnel 
practice  is  to  be  used.    Belt  conveyors  will 
carry  spoil  from  the  shields  back  100  ft. 
and  deposit  it  in  muck  cars.  This  clear  space 
behind  the  shields  will  be  used  to  carry  on 
the  operations  of  waterproofing  and  con- 
creting.    For   this    latter   work,    sectional 
steel  forms  mounted  on  a  carriage  that  rolls 
on  the  finished  invert,  and  that  clears  the 
belt  conveyors  and  the  concrete  cars,  are 
being  used.    Another  feature  of  this  work 
which  will  be  watched  with  interest  is  the 
use  of  wood  block  as  against  cast-iron  seg- 
ments for  the  outer  lining.     It  is  thought 
that  these  blocks  will  be  placed  with  the 
ease  and  speed  of  pressed  steel  lining,  while 
they   furnish   a  direct  surface  for  water- 
proofing, which  can  thus  be  put  in  its  logical 
place,  outside  and  not  inside  the  concrete 
lining. 

Graphic  Standards  Proposed 

TO  SECURE  uniformity  in  the  graphical 
presentation  of  data  a  number  of  asso- 
ciations of  national  scope  have  appointed 
representatives  to  serve  on  a  joint  com- 
mittee which  is  making  a  study  of  the 
methods  used  in  different  fields  for  convert- 
ing statistical  matter  into  the  form  of 
curves  and  diagrams.  While  the  member- 
ship of  the  committee  is  not  confined  to.  en- 
gineering organizations,  three  of  the  na- 
tional engineering  bodies  are  represented, 
the  chairman  being  Willard  C.  Brinton  of 


the  American  Society  of  Mechanical  Engi- 
neers.   The  committee's  work,  apparently, 
has  two  main  objects:    First,  to  promote  a 
more  general  use  of  the  graphic  method  of 
presenting  facts,  and,  second,  to  standard- 
ize the  form  of  presentation.    Among  engi- 
neers the  value  of  curves  for  illustrating 
the  relationship  between  variable  factors  is 
so  well  appreciated  that  it  is  reasonable  to 
assume  that  an  educational  campaign   for 
graphic  presentation  will  be  directed  chiefly 
to  other  fields.    In  the  matter  of  sUndard 
forms    for    diagrams,    however,    engineers 
will  find  a  great  deal  of  timely  and  profitable 
information  in  the  committee's  preliminary 
report,  which  was  issued  last  week.     The 
object  of  curves  is  to  render  complex  in- 
formation susceptible  of  quick  and  accurate 
interpretation,   and   if   the  use  of  certain 
basic  principles  in  the  plotting  of  diagrams 
can  be  made  general  the  value  of  the  graphic 
method  will  be  greatly  enhanced.    Although 
most  of  the  fundamental  principles  which 
the  committee  enunciates  are  not  new,  they 
will  bear  repetition.    The  general  arrange- 
ment of  a  diagram  should  be  from  left  to 
right.     The  zero  line  should  always  appear 
even  if  it  is  necessary  to  make  a  horizontal 
break  and  close  up  the  two  sections  of  a 
diagram  which  would  otherwise  be  of  ex- 
cessive vertical  height.    In  curves  involving 
percentages  the  100-per  cent  line  should  be 
emphasized.    Curve  lines  should  be  sharply 
distinguished  from  co-ordinate  rulings,  and 
in  no  case  should  the  co-ordinate  lines  be 
closer  together  than  is  nece8sar>'  to  guide 
the  eye  in  recording  the  diagram.    But  the 
final  suggestion  of  the  committee  is,  poasi- 
bly,  the  most  important.     It  makes  a  plea 
for  a  clear  and  complete  title  to  every  dia- 
gram,  and  this   recommendation   deserves 
hearty  support.    Engineers  are  so  prone  to 
neglect  this  point,  not  only  in  diagrams  but 
in  all  forms  of  detail  drawings,  that  it  can- 
not be  emphasized  too  strongly.    In  printed 
matter  or  reports  diagrams  or  plans  often 
are  remotely  separated  from  the  text  dis- 
cussing them,  and  it  is  essential  that  they 
be  labeled   in   such  a  way  as  to  leave  no 
doubt  as  to  their  subject.     The  committee 
has  a  large  task  before  it,  and  if  its  mission 
is  to  be  fulfilled  it  must  receive  co-operation 
from  those  whom  it  is  striving  to  serve. 

Expense  Accounts  at  Conventions 

NEXT  MONTH  there  will  be  an  oppor- 
tunity for  many  small  cities  to  make 
profitable  investments.  The  New  England 
Waterworks  Association  will  hold  its  an- 
nual convention  in  New  York,  Sept.  7,  8  and 
9,  and,  if  past  meetings  of  this  society  are 
a  criterion,  the  occasion  will  offer  to  water- 
works engineers  an  unusual  opportunity  for 
absorbing  information  of  a  decidedly  useful 
nature — information  which  can  be  applied 
directly  to  the  conduct  of  their  work   at 
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home.     In   the   small   town,   however,   the 
waterworks  superintendent  does  not  always 
receive  a  salary  which  will  allow  him  to 
bear,  without  considerable  sacrifice  on  his 
part,  the  traveling  expenses  and  hotel  bills 
incident  to  attendance  at  a  convention.  And 
so,  often,  he  is  compelled  to  forego  a  trip 
which  would  benefit  not  only  himself  but 
the  town  he  serves.     Under  such  circum- 
stances the  city  will  do  well  to  pay  the  con- 
vention   expenses    of    its    representative. 
Laymen,  unfamiliar  with  meetings  of  reput- 
able engineering  organizations,   are  prone 
to  regard  them  as  mere  junkets,  but  happily 
these  opinions  are  fast  losing  ground,  for 
the  good  work  of  associations,  such  as  the 
Ntw  England,  is  making  itself  felt  through- 
out the  countrj-.     The  waterworks  conven- 
tion offers  to  engineers  and  superintendents 
a  common  meeting  ground  where  they  can 
exchange  experiences  and  profit  by  learning 
of  the  successes  and  failures  of  their  fel- 
lows.   The  small  town  engineer  is  the  very 
man  who  needs  this  broadening  influence. 
Progress    is  making   rapid   strides   in   the 
waterworks  field,  and  the  city  which  fails 
to  apply   these   improvements   to   its   own 
works  follows  a  short-sighted  policy  which 
will  soon  place  a  needlessly  heavy  financial 
burden  upon  the  shoulders  of  its  taxpayers. 
It  is  true  that  the  waterworks  superintend- 
ent may  learn  of  developments  in  his  pro- 
fession   through    the    medium    of    books, 
society  proceedings  and  the  technical  press, 
but   these   sources   of    information   should 
supplement,    not    supplant,   the   knowledge 
gained  by  attendance  at  engineering  meet- 
ings.   For  at  such  gatherings  it  is  possible 
to  receive,  informally,  advice  on  important 
subjects    which,    for    many    reasons,    may 
never  make  its  appearance  in  print.    Then, 
too,    there    is    the    exhibit    of   waterworks 
equipment    and    appliances,    nowadays    an 
education  in  itself.    All  of  the  newest  cost- 
saving  and   labor-reducing  devices  are  on 
display.    The  engineer  who  has  had  an  op- 
portunity of  investigating  all  of  the  manu- 
factured  products   in   a  particular  line   is 
best  qualified  to  save  his  city  money  in  the 
purchase  of  equipment,  for  he  is  in  a  posi- 
tion to  discriminate  intelligently  as  to  what 
will  best  serve  its  needs.     The  convention 
offers  to  him  this  opportunity.    Let  munici- 
palities, therefore,  send  their  waterworks' 
officials   to  the   New   York   meeting.     The 
cost  will  be  returned  to  them  manifold. 


Wane   of    Speculation   Helps   Colo- 
rado's Irrigation  Situation 

IRRIGATION  projects  in  Colorado  and 
many  other  Western  States  are  passing 
from  the  promotion  stage  into  a  period  of 
completion  and  fruition  and,  in  consequence, 
little  of  a  spectacular  nature  is  being  said 
or  done.  The  optimistic  irrigation  land 
promoter  has  long  ago  passed  on  to  more 
fertile  fields.  There  is  little  opportunity  for 
the  locating  civil  engineer.  Settlers  and 
town-builders  are  needed  now.  The  oper- 
ating engineer  and  the  municipal  engineer 
are  transplanting  the  constructing  engineer 
and  contractor. 

This  settling  up  period  is  a  trying  one 
for  all  concerned,  particularly  the  investors. 


who  always  feel  that  the  process  is  going 
too  slowly.  It  is  going  slowly,  but  steadily, 
for  that  is  the  way  practically  all  successful 
irrigation  projects  have  grown.  Those  in 
Colorado  who  are  in  a  position  to  know 
feel  that  the  natural  laws  of  growth  are  be- 
ing followed  at  present  and  that  on  the 
whole  matters  are  better  than  they  are 
usually  pictured.  Of  4,000,000  acres  irri- 
gated or  planned  under  irrigation  systems, 
projects  representing  not  more  than  500,000 
acres  are  in  trouble,  and  most  of  these  will 
probably  be  successful   eventually. 

John  E.  Field,  in  his  latest  report  as 
State  engineer,  observes  that  the  exact  sit- 
uation, particularly  to  those  who  have  be- 
come unfamiliar  with  conditions  during  the 
last  two  years,  is  little  known.  As  com- 
pared with  the  activity  of  five  or  ten  years 
ago,  quiet  reigns,  and  on  that  account  the 
casual  observer  concludes  that  development 
has  ceased,  and  some  individuals,  especially 
among  financial  interests,  consider  it  dis- 
credited. Summing  up  the  situation,  Mr. 
Field  says: 

"Speculation  has  been  practically  elimi- 
nated both  in  the  development  of  projects 
and  in  the  purchase  of  lands.  In  the  elimi- 
nation of  the  speculator  and  the  investor 
who  never  really  intended  to  move  upon  the 
land  himself,  a  very  considerable  amount  of 
land  has  been  thrown  upon  the  market,  so 
that  to-day  one  may  obtain  choice  tracts  for 
very  reasonable  figures,  much  less  than 
their  intrinsic  value. 

"Those  irrigation  enterprises  which  had 
not  been  financed  and  had  not  reached  the 
construction  stage,  one  might  say,  have 
been  di.scarded  for  the  present,  perhaps 
wisely  so,  because  in  almost  every  period 
when  there  was  a  large  development  in  ir- 
rigation construction  has  been  several  years 
ahead  of  the  necessities,  with  the  result 
that  they  were  not  profitable  to  the  origi- 
nators. 

"On  those  projects  which  were  under  con- 
struction, or  which  had  been  financed,  the 
efforts  of  the  builders  have  been  directed 
to  putting  the  enterprise  on  a  paying  basis, 
insuring  revenue  and  payment  of  interest 
and  maintenance.  Many  of  the  projects 
have  been  changed  and  only  certain  por- 
tions finished,  the  idea  being  to  finish  in 
units  and  settle  each  unit  before  another 
was  undertaken. 

"On  some  projects  having  considerable 
merit,  although  not  financed,  reorganization 
has  been  attempted  by  making  the  develop- 
ment a  mutual  enterprise,  eliminating  the 
profit  of  the  promoters  and  builders.  The 
cost,  whatever  it  may  be,  is  to  be  distributed 
on  the  acreage  basis  equally.  The  owners 
of  the  land  in  control  elect  their  own  offi- 
cers, direct  their  own  work  on  new  organi- 
zation and  pay  the  old  organization  the 
value  of  the  work  actually  accomplished. 
This,  of  course,  included  investigations  and 
surveys.  During  the  past  two  years  the 
efforts  on  old  irrigation  projects  have  been 
directed  to  increasing  the  efficiency,  and, 
where  actual  experience  has  demonstrated 
that  during  dry  years  and  dry  periods  the 
water  supply  has  been  insufficient,  in  obtain- 
ing better  water  supplies. 

"The  period  is  also  marked  by  another 


condition — there  are  not  enough  settlers 
on  the  land  as  yet  and  the  percentage  of 
land  irrigated  under  the  new  settlers  is 
hardly  sufficient  to  pay  the  interest  charges 
and  maintenance.  During  the  past  year 
those  in  control  of  the  various  enterprises 
have  realized  this  condition  and  are  making 
extra  effort  to  get  settlers  of  a  permanent 
character.  The  speculative  element  is  dis- 
couraged and  the  non-resident  holder  is  not 
considered  desirable." 


Why  the  Western  Rate  Decision  Is 
Disappointing 

DISAPPOINTMENT  in  the  decision  of 
the    Interstate    Commerce    Commission 
in  the  Western  rate-advance  case  is  softened 
only  by  the  -dissenting  views  of  Commis- 
sioners   Daniels    and    Harlan.     Instead    of 
asking    for   a    horizontal    increase,    as   the 
Eastern  roads  did  last  year,  the  Western 
roads  selected  certain  commodities,  mainly 
carload  commodities,  which  they  held  were 
not  contributing  their  share,  and  asked  for 
specific   increases  thereon.     A   few  of  the 
advances  are  granted,  but  most  of  them  are 
not,   and  the  increase   in   revenue  is   esti- 
mated by  Mr.  Daniels  at  a  paltry  one-fourth 
of  one  per  cent.   Quoting  from  Mr.  Daniels: 
"In  the  essential  outcome  of  the  majority's 
report  I  am  unable  to  concur,  believing  that 
on  the  record  the  carriers  have  in  general 
sustained   the   burden   of  proof  cast   upon 
them  by  the  statute  and  are  of  right  en- 
titled to   increases   in   rates  productive   of 
revenue  far  in  excess  of  what  they  are  ac- 
corded by  this  decision."     After  showing  a 
disposition  in  the  latest  Eastern  rate  case 
to  give  the  railroads  occasionally  the  bene- 
fit  of   reasonable   doubts,    the    commission 
now   invokes   the  doctrine    (quoting   again 
from   Mr.   Daniels)    "to  disallow  increased 
rates  save  where  the  specific  evidence  relat- 
ing thereto  makes  a  refusal  manifestly  im- 
possible."    Mr.    Daniels    characterizes   this 
as   a  novel  doctrine   invoked   for  the   first 
time.    This  journal  does  not  regard  this  at- 
titude as  novel,  but  rather  characteristic  of 
the    Interstate    Commerce    Commission    in 
handling  recent  rate  cases.     It  agrees  with 
Mr.  Daniels,  however,  that  "the  failure  to 
follow  established  premises  to  their  legiti- 
mate conclusion   only   beclouds  the  princi- 
ples   upon   which   the   commission   may   be 
expected  to  act  in  future,  and  leaves  nothing- 
certain  but  uncertainty." 

On  another  point  Mr.  Daniels  thinks  the 
commission  has  gone  astray,  and  that  is  in 
penalizing  all  of  the  railroads  for  the  mis- 
management of  a  few.  He  thoroughly  con- 
demns the  wrecking  of  such  systems  as  the 
Rock  Island  and  the  Frisco,  but  suggests 
that  the  remedy  is  the  prosecution  and  pun- 
ishment of  the  individual  offenders.  He 
compares  railroads  with  banks.  He  re- 
minds us  that  the  bank  official  who  misap- 
plies or  misappropriates  funds  can  do  so 
only  under  the  shadow  of  the  law,  and  that 
no  one  would  seriously  suggest  that  banks 
generally  should  be  prevented  by  law  from 
raising  the  rate  of  discount  in  case  competi- 
tive conditions  warrant,  merely  because 
there  have  been  banking  defalcations. 
In   summing   up   the   situation,   the   En- 
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gineering  Record  can  do  no  better  than  to 
quote  Mr.  Daniels'  concluding  paragraph: 
"In  the  matter  of  rate  regulation  and  fixa- 
tion we  have  reached  a  point  where  one  of 
two  courses  ought  deliberately  to  be  chosen 
and  clearly  announced.  If,  despite  increased 
costs  not  offset  by  increased  revenue, 
increases  in  rates  are  to  be  denied,  except 
where,  in  individual  instances,  gross  injus- 
tice would  be  occasioned  by  their  denial, 
the  carriers  ought  to  be  apprised  of  this 
policy,  so  that  they  may  set  their  house  in 
order,  if  they  can,  against  such  a  situation. 
If,  on  the  other  hand,  we  are  to  acknowl- 
edge in  general  what  we  are  perforce  com- 
pelled to  admit  in  detail,  just  and  reason- 
able increased  rates  should  be  permitted, 
not  grudingly,  but  with  such  fair  measure 
of  allowance  as  will  indicate  that  the  trans- 
portation industry  is  entitled  in  the  inter- 
est of  the  public  to  earnings  sufficient  to 
provide  a  service  commensurate  with  pub- 
lic needs." 


Trend  of  Laws  Affecting  Labor 

IN  these  days  every  man  must  be  his  own 
lawyer  or  have  counsel  at  his  elbow  most 
of  the  time.  This  reflection  is  emphasized 
by  an  examination  of  the  "Review  of  De- 
cisions of  Courts  Affecting  Labor,"  recently 
published  by  the  Bureau  of  Labor  Statistics. 
On  nearly  every  page  of  this  useful  book 
there  is  information  of  value  to  employers 
of  labor  and  especially  to  those  engaged  in 
construction  work. 

Noted  more  or  less  at  random  are  deci- 
sions holding  unconstitutional  an  Oregon 
statute  requiring  union  labor  to  be  em- 
ployed and  fixing  the  rate  of  wages  at  $2 
per  day;  placing  in  a  like  category  an  Il- 
linois law  which  undertook  to  permit  a  sub- 
contractor to  secure  a  lien  the  same  as  a 
contractor;  and  holding,  in  a  North  Caro- 
lina case,  that  the  incompetence  of  a  fellow 
servant  was  the  cause  of  liability  of  the 
employer,  a  workman  assuming  the  risk 
of  negligence  of  his  fellow  servant,  but  not 
of  the  negligence  of  the  employer  in  select- 
ing incompetent  employees.  Another  case, 
the  knowledge  of  which  might  save  a  con- 
tractor a  lot  of  money,  was  one  decided 
under  the  New  York  employers'  liability  law 
holding  that  the  duty  of  the  employer  to 
furnish  a  safe  and  proper  scaffolding  was 
not  delegative.  Evidently  it  is  not  safe  to 
put  incompetent  employees  into  positions 
where  their  ignorance  may  endanger 
others  or  to  assume  that  having  delegated 
the  building  of  a  scaffold  to  another,  lia- 
bility may  thereby  be  escaped. 

This  view  again  emphasizes  the  fact  that 
we  are  living  under  a  new  dispensation  so 
far  as  workmen's  compensation  laws  and 
their  interpretation  are  concerned.  "In 
course  of  his  employment",  as  construed 
in  various  States,  means  that  a  Wisconsin 
employer  is  liable  for  injuries  incurred  by 
an  employee  while  on  the  way  to  the  place 
of  his  employment;  that  a  Michigan  em- 
ployer is  liable  for  injuries  sustained  by  a 
man  running  to  punch  the  time  clock  when 
the  noon  whistle  blew;  and  that  under  the 
same  law  a  workman  leaving  a  roof  for 
luncheon  at  the  invitation  of  his  employer. 


and  injured  while  coming  down  by  a  way 
of  his  own  choosing,  is  "within  the  protec- 
tion of  the  act,"  although  other  workmen 
came  safely  down  from  the  roof  by  another 
route.  Rulings  on  the  subject  of  extra- 
hazardous employment  go  so  far  as  to  hold 
that  a  carpenter  engaged  in  putting  up 
shelves  in  a  store  and  attempting  to  sharpen 
a  chisel  in  a  workshop  belonging  to  another 
was  engaged  in  an  extra-hazardous  occupa- 
tion. The  Washington  Industrial  Insur- 
ance Commission  held  to  the  contrary  and 
was  reversed  by  the  supreme  court  of  the 
State. 

In  another  category  entirely,  but  no  less 
illuminating  as  to  the  trend  of  decisions 
affecting  labor,  was  the  decision  of  the  ap- 
pellate division  of  the  supreme  court  of 
New  York  ruling  on  the  effect  on  indi- 
vidual contracts  of  a  collective  agreement 
made  by  a  labor  union.  It  was  decided  by 
the  court  that  a  collective  agreement  was 
of  such  validity  as  would  support  recovery 
of  the  difference  between  the  amount  stipu- 
lated therein  and  the  employee's  wages 
under  a  contract  made  in  ignorance  thereof. 
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What  Railroad  Freight  and  Passenger 
Service  Cost 

BEGINNING  on  page  226  of  this  issue 
the  Engineering  Record  gives  three 
pages  to  what  it  considers  a  most  thorough- 
going and  unusual  effort  to  apportion  the 
cost  of  running  a  railroad  among  the  differ- 
ent classes  of  service  and  determine  not 
merely  whether  the  traffic  as  a  whole  is 
earning  enough,  but  whether  a  certain  large 
part,  the  passenger  traffic,  is  bearing  its 
share  of  the  load. 

Doubtless  there  are  some  engineers,  whose 
tastes  run  to  highly  technical  studies,  who 
will  question  the  appropriateness  of  such  an 
investigation  in  these  columns.  It  is  true 
that,  in  general,  the  engineer  cannot  con- 
cern himself  with  the  details  of  rate-mak- 
ing. It  is  also  true  that  such  a  division  of 
expenses  arid  investment  as  Mr.  Wilgus  has 
produced  is  largely  a  matter  of  bookkeep- 
ing. It  is  equally  true,  however,  that  main- 
tenance, which  is  strictly  the  province  of 
the  engineer,  is  a  vital  element  of  railroad 
operation,  the  cost  of  transportation  and, 
therefore,  the  rate,  and  that  every-day  rail- 
road accounting  is  frequently  botched  by 
bookkeepers  who  do  not  appreciate  engi- 
neering and  by  engineers  who  do  not  ap- 
preciate bookkeeping.  This  journal  com- 
mends the  Ulster  &  Delaware  for  putting 
its  passenger- rate  investigation  in  the 
hands  of  an  engineer  of  Mr.  Wilgus'  experi- 
ence, and  believes  every  railroad  man  will 
find  a  careful  reading  of  that  investigation 
instructive. 

Some  members  of  the  committee  on  eco- 
nomics of  railway  location  of  the  American 
Railway  Engineering  Association  have  been 
striving  to  make  a  start  toward  determin- 
ing scientifically  the  relative  destructive- 
n'ess  to  permanent  way  and  structures  of 
passenger  and  freight  traffic.  These  engi- 
neers will,  perhaps,  be  disappointed  at  the 
way  Mr.  Wilgus  has  cut  the  Gordian  knot. 
Two  or  three  years  ago  the  committee  sug- 
gested, more  for  the  purpose  of  arousing 


discuMion  than  because  of  any  Arm  con- 
viction, that  a  passenger  ton  be  flffured 
twice  as  destructive  as  a  freight  ton.  The 
whole  matter  was  referred  back  to  the  com- 
mittee after  wide  differences  of  opinion  had 
been  expressed  on  the  subject,  and  although 
the  question  was  conceded  to  be  very  impor- 
tant, and  the  committee  was  instructed  last 
year  to  make  special  efforts  to  collect  in- 
formation thereon,  no  further  recommenda- 
tions have  been  ventured.  And  now  Mr. 
Wilgus  simply  equalizes  the  two  classes, 
believing  that  drippings  and  droppings,  im- 
perfections of  equipment,  heavier  wbed 
concentrations  and  numerous  other  items 
peculiar  to  freight  service  are  enough  to 
offset  the  greater  speeds  and  impacU  of 
passenger  trains.  There  is  some  question 
whether  Mr.  Wilgus  has  not  proved  his 
point  too  well— whether  some  railroad  men 
will  not  now  conclude  that  the  freight  ton 
should  have  the  multiplier. 

The  foregoing  is  a  question  applying  only 
to  maintenance  of  track  and  structures,  one 
item  among  many  in  Table  2  of  the  abstract 
on  page  226.     The  entire  Uble,  as  well  as 
the  other  tables  setting  forth  the  several 
different  methods  of  allocating  properly  the 
various  items  of  railroad  expenses,  merits 
close  examination.    Many  items  are  readily 
separable  into  the  two  main  classes  of  traf- 
fic.   The  ton-mileage  basis,  with  or  without 
a  multiplier  to  put  freight  and  passenger 
tons  on  the  same  footing,   is  undoubtedly 
best  for  the  track  structures  actually  worn 
down  by  traffic.    On  the  other  hand,  such 
items  as  fences,  signals  and  the  removal  of 
snow  and  ice  are  incidental  to  the  operation 
of  the  railroad  as  a  whole.     The  heavy  or 
fast  train  affects  them  no  more  than  the 
light  or  slow  one,  and  the  proper  basis  is 
evidently  the  train-mile.    The  same  is  true 
of  the  dispatching  of  trains.     Under  the 
different    main   heads    are   various   miscel- 
laneous items,  and  these  Mr.  Wilgus  allo- 
cates in  the  same  proportion  as  the  sum  of 
the  other  items  under  that  head,  while  the 
subhead  "general  expenses"  he  subdivides 
according  to  the  average  of  all  other  ex- 
penditures.   For  the  maintenance  of  equip- 
ment he  uses  the  mileage  of  the  unit,  but 
when  he  comes  to  analyze  the  so-called  pas- 
senger traffic   itself  he   uses   still   another 
unit,  the  car-foot-mile,  as  the  weights  of 
contents  are  negligible  and  the  costs  of  mail, 
express  and  passenger  service  are  indeed 
approximately    according    to    the   car-toot 
mileage. 

Tables  5,  6  and  7  are  of  interest  mainly 
as  showing  the  generally  |ow  rate  of  return 
on  the  entire  property  and  the  dispropor- 
tionate sharing  of  running  expenses  by  the 
different  kinds  of  traffic.  Mail  and  express 
are  carried  at  a  dead  loss,  but  the  most  dis- 
quieting disclosure  is  that  if  the  traveling 
public  saw  fit  to  avail  itself  of  mileage 
tickets  it  could  compel  the  railroad  to  haul 
it  at  nearly  15  per  cent  below  cost.  The 
New  York  Public  Service  Commission  has 
decided  that  it  lacks  the  authority  to  grant 
the  increased  rates  that  would  produce  the 
modest  net  returns  set  forth  in  Table  8,  but 
surely  compelling  a  railroad  to  sell  trans- 
portation actually  below  cost  is  an  economic 
anomaly  that  cannot  long  continue. 
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STEEL    FORM    IN    SECTION    WATERPROOFED    AND   READY   FOR   CONCRETE   LINING 

Belt  Conveyors  Will  Help  Simultaneous  Driving 
and  Lining  of  Air  Tunnel 

Tubes  Under  Old  Point  Channel  for  Dorchester  Tunnel  in  Boston 
Driven  by  Shields  Having  Sliding  Tables  to  Hold  Working  Face 

By  G.  D.  EMERSON 
Division  Engineer,  Boston  Transit  Commission 


BELT  CONVEYORS  will  be  used  in 
driving  the  Dorchester  tunnels  in  Bos- 
ton to  carry  clay  spoil  from  the  shields 
back  100  ft.  through  the  concrete  forms  to 
muck  cars,  so  that  the  operations  of  driv- 
ing, waterproofing,  and  lining  the  tunnels 
can  proceed  simultaneously.  To  avoid  ex- 
pensive easements  the  tunnels  were  located 
under  the  Fort  Point  channel,  where  the 
ground  was  excellent  for  tunnel  driving. 
They  are  being  built  under  compressed  air 
with  shields  which  have  two  working  plat- 
forms, thrust  forward  by  hydraulic  jacks 
to  help  hold  the  face.  Behind  these  shields 
is  placed  wood  block  segmental  lining. 

Location  of  Tunnels 

The  Dorchester  tunnels  are'  among  the 
newest  routes  of  Boston's  underground 
transportation  system.  They  begin  with  a 
direct  connection  to  the  Boston  terminal  of 


the  Cambridge  subway  at  Tremont  and 
Winter  Streets,  run  under  Winter  and 
Summer  Streets,  the  Fort  Point  Channel, 
and  Dorchester  Avenue  to  Andrew  Square, 
Dorchester,  a  total  length  of  a  little  more 
than  2  miles.  Section  E  of  this  route, 
some  features  of  which  are  described  in 
this  article,  includes  the  portion  under  the 
Fort  Point  Channel  and  private  property 
between  Summer  and  West  First  Streets,  a 
length  of  about  3200  ft.,  of  which  2160  ft. 
is  directly  under  the  channel,  and  the  re- 
mainder under  streets  and  private  land. 
The  Fort  Point  Channel  is  a  somewhat  ir- 
regular navigable  waterway  connecting 
Boston  Harbor  with  a  tidal  basin  called 
South  Bay.  Construction  has  been  in 
progress  on  this  section  for  several  months. 
The  location  of  the  portion  of  the  route 
included  in  Section  E,  under  the  middle  of 
and  parallel  with  the  channel,  as  shown  on 


the  accompanying  plan,  was  governed  by 
the  locations  of  the  adjacent  tunnel  sta- 
tions and  the  opportunity  of  avoiding  ex- 
pensive takings  in  private  property.  The 
maximum  grade  established  for  the  tracks 
of  this  route  is  3  per  cent,  and  the  mini- 
mum radius  of  curvature  500  ft. 

Nature  of  Soil  Favorable 

The  tunnels  will  be  built  largely  through 
a  fairly  stiff  blue  clay.  Near  the  north- 
erly end  borings  indicate  occasional  pock- 
ets of  sand,  with  hardpan  near  the  bottom. 
The  minimum  depth  of  the  top  of  the  tun- 
nel under  the  channel  is  35  ft.  below  mean 
low  water,  except  at  its  northerly  end, 
where,  in  a  length  of  300  ft.,  its  depth  is 
decreased  from  35  to  25  ft.  The  minimum 
thickness  of  earth  cover  between  the  top 
of  the  tunnel  and  the  bottom  of  the  channel 
is  about  15  ft. 

There  are  two  parallel,  circular,  shield- 
driven  tunnels,  each  accommodating  a  sin- 
gle track.  The  circular  shields  have  an 
external  diameter  of  24  ft.  AVo  in.,  and  are 
121/2  ft.  long.  Each  shield  is  equipped  with 
twenty-four  8-in.  hydraulic  rams,  each  with 
a  maximum  working  pressure  of  5000  lb. 
per  square  inch.  The  forward  ends  of  the 
shield  decks  are  fitted  with  sliding  plat- 
forms. The  platform  of  each  deck  is  di- 
vided into  two  sections,  each  section  being 
operated  by  two  86-in.  hydraulic  rams. 
While  excavation  in  the  shield  is  in 
progress  sufficient  pressure  is  exerted  con- 
tinuously by  the  platform  rams  to  keep  the 
front  edge  of  the  platforms  pressed  against 
the  earth,  thus  providing  two  horizontal 
lines  of  support  for  the  working  face.  The 
main  shield  rams  react  against  the  end  of 
the  outside  wooden  lining  when  shoving  the 
shield  forward,  the  ram  heads  being  shaped 
so  as  to  distribute  the  pressure  over  nearly 
the  whole  end  area. 

Segmental  Wood  Lining  Used 

The  outer  shell  of  each  tunnel  is  made  of 
Southern  longleaf  pine,  9  in.  thick,  with 
an  external  diameter  of  24  ft.  2  in.,  and  is 
built  up  of  segments  accurately  sawed  to 
shape,  each  segment  being  about  4  ft.  8  in. 
long  and  9%  in.  wide.  Sixteen  segments 
and  a  key-piece  complete  each  ring.  The 
wood  segments  are  put  in  place  in  the  tail 
of  the  shield  in  about  the  same  manner  as 
the  commonly  used  cast-iron  ones,  but  on 
account  of  their  lighter  weight  they  are 
erected  by  hand.  The  segments  of  each 
ring  are  fastened  to  the  preceding  ring  by 
means  of  V2-in.  steel  pins.  There  are 
three  pins  in  each  end  of  each  segment. 
The  pins,   which   are   15   in.   long,   are  in- 
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serted  in  holes  previously  bored  in  the  seg- 
ments before  being  erected,  and  when  each 
segment  is  in  position  the  pins  are  driven 
into  the  next  ring  behind  by  means  of  the 
shield  rams.  The  ends  of  the  segments 
are  chamfered  on  the  inside,  as  shown  in 
the  illustration,  so  that  they  may  be  cut 
from  smaller  sized  timbers,  thereby  con- 
siderably reducing  the  amount  of  waste 
lumber.  The  irregularities  thus  left  in  the 
inside  surface  are  filled  in  with  wedge- 
shaped  fillers  in  order  to  provide  a  smooth 
surface  on  which  to  apply  the  waterproof- 
ing. 

Before  placing  the  interior  concrete  lin- 
ing a  waterproofing  membrane  is  applied 
to  the  interior  of  the  wooden  shell.  This 
membrane  consists  of  layers  of  a  treated 
cotton  fabric  mopped  with  hot  asphalt.  Two 
layers  are  put  on  the  invert  and  three  on 
the  sides  and  arch.  In  applying  the  water- 
proofing to  the  sides  and  arch  the  first 
layer  of  cloth  is  mopped  on  one  side  with 
asphalt  and  is  then  nailed  to  the  wood 
lining  with  roofing  nails,  the  mopped  side 
being  against  the  wood.  The  second  and 
third  layers  are  then  stuck  on  with  suc- 
cessive moppings  of  hot  asphalt. 

The  inside  concrete  shell  has  a  minimum 
thickness  of  2  ft.  and  is  unreinforced. 
Blaw  steel  forms  are  used  for  concreting 
the  sides  and  the  arches.  These  forms  are 
made  up  in  5-ft.  panels  and  are  handled  by 
means  of  a  traveler  running  on  steel  rails 
laid  on  the  invert.  The  traveler  is  15  ft. 
long  and  carries  three  form  panels  at  one 
time. 

In  each  tunnel  there  are  two  horizontal 
muck-locks  each  50  ft.  long  by  71/2  ft.  in 
diameter,  and  one  man-lock  30  ft.  long  by 
6  ft.  in  diameter. 


The  excavated  earth  is  hauled  out  of  the 
tunnels  in  I'^-yd.  side-dump  steel  cars. 
Both  muck  and  concrete  cars  are  at  present 
being  hauled  with  drag-lines  and  com- 
pressed-air winding  engines.  When  the 
shields  get  some  distance  away  from  the 
locks  it  is  the  contractor's  intention  to  sub- 
stitute small  electric  mine  locomotives  for 
the  drag-line.  Temporarily  the  muck  cars 
are  being  loaded  by  hand  at  the  rear  of  the 
shields,  but  later  belt  conveyors  will  be  in- 
stalled which  will  carry  the  earth  back 
about  100  ft.  from  the  shields,  where  it  will 
be  plowed  off  into  muck  cars  on  either  side. 
This  arrangement  is  expected  to  do  away 
with  any  interference  between  the  opera- 
tions of  handling  the  earth  and  waterproof- 
ing and  concreting  the  tunnel  linings. 

The  main  shaft,  the  bottom  of  which  is 
about  60  ft.  below  the  surface,  was  exca- 
vated in  free  air  and  the  shield  for  the 
easterly  tunnel  was  started  without  com- 
pressed aid  and  was  advanced  without  diffi- 
culty for  about  180  ft.  from  the  shaft, 
when  the  clay  suddenly  began  to  flow  in  at 
the  heading  faster  than  it  could  be  taken 
out.  Excavation  was  stopped  at  this  point 
until  the  air  locks  could  be  installed  and 
the  tunnel  put  under  compressed  air.  The 
same  thing  happened  in  the  westerly  tun- 
nel when  its  shield  had  advanced  about  100 
ft.  from  the  shaft.  The  depth  of  earth  over 
the  top  of  the  tunnels  at  this  point  was 
about  35  ft. 

Shields  Easily  Controlled 

No  difficulty  has  been  experienced  so  far, 
except  during  the  first  few  weeks  when 
the  tunnel  men  were  getting  acquainted 
with  somewhat  unfamiliar  duties,  in  keep- 
ing the  shields  within  a  couple  of  inches 


waterproofing  is  outside  of  concsetb 

of  the  true  line  and  within  about  an  inch  of 
the  proper  grade.  The  homogeneous  char- 
acter of  the  ground  makes  the  control  of 
the  shields  comparatively  easy.  The  align- 
ment of  the  shields  is  checked  once  or  twice 
a  day  with  a  transit  and  the  elevations  are 
checked  once  a  day.  Between  checks  the 
grade  is  controlled  by  an  ordinar>'  carpen- 
ter's level,  which,  in  plan,  is  set  parallel  to 
the  axis  of  the  shield  and  in  elevation  is 
pivoted  at  one  end  and  at  the  other  ia 
clamped  to  a  short  arc.  This  arc  is  grad- 
uated so  that  when  the  level  bubble  is 
brought  to  the  center  the  graduations  show 
the  per  cent  pitch  of  the  shield  up  or 
down,  as  the  case  may  be.  For  example,  if 
the  grade  of  the  track  is  3  per  cent  down, 
and  the  shield  is  kept  at  a  pitch  var>-ing 
from  1.8  per  cent  in  free  air  up  to  2.5  per 
cent  with  an  air  pressure  of  20  lb.  gage,  it 
will  follow  very  closely  the  3  per  cent  grade 
of  the  track.  Any  change  in  the  character 
of  the  ground  will,  of  course,  introduce  an- 
other variable  into  this  adjustment. 

Cost  and  Progress 

The  average  progress  at  present  is  from 
10  to  12  ft.  per  day,  although  the  working 
force  is  not  yet  completely  organized,  and 
a  daily  progress  of  from  12  to  15  ft  is 
expected  after  the  belt  conveyors  are  in- 
stalled in  the  tunnels. 

The  contractor's  bid  for  the  3200  ft  of 
double  tunnel  is  |1,956,375.  This  figure  is 
the  sum  of  unit  price  items  and  covers  prac- 
tically all  costs  except  engineering,  admin- 
istration, interest,  and  land  damages. 

The  Dorchester  tunnels  are  being  con- 
structed for  the  City  of  Boston  by  the  Bos- 
ton Transit  Commission,  of  which  Prof. 
George  F.  Swain  is  chairman,  E.  S.  Davis 
chief  engineer,  and  the  writer  division  en- 
gineer in  charge  of  construction.  The  con- 
tractor is  P.  McGovern  &  Company. 
Charles  R.  Gow  is  consulting  engineer  and 
A.  A.  Cohill  superintending  engineer  for 
the  contractor. 


wood  blocks,  placed  in  tail  of  shield,  form  outer  lining  of  tunnel 


Steam  Shovels  Burn  Natural  Gas  in 
the  construction  of  a  remote  part  of  the 
Ridge  road  in  southern  California  where 
the  gas  mains  from  the  oil  fields  passed 
near  heavy  excavation.  Burners  that  would 
give  satisfactory  combustion  were  found 
after  some  experimenting,  and  180-lb.  nor- 
mal pressure  in  the  gas  mains  is  cut  down 
to  about  10  lb.  at  the  burners  by  a  re- 
ducing valve.  The  gas  company  sdls  the 
gas  to  the  contractor  at  a  flat  rate  per 
shovel.  The  shovels  used  are  a  Bucyrus 
60  and  a  Marion  31. 
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Cement  Drain  Tile  in  Alkali 
Soils  Tested  for  Durability 

Report  on  First  Year's  Investigation  by  R.  J.  Wig 

and  G.  M.  Williams  Shows  That  the  Richer 

Mortars    Withstand   Disintegration 

RESULTS  of  the  first  year's  observations 
in  a  series  of  investigations  being  con- 
ducted by  the  U.  S.  Bureau  of  Standards 
for  the  purpose  of  determining  the  effect  of 
the  strongly  alkali  soils  and  waters  in  arid 
regions  of  the  Western  part  of  the  United 
States  upon  cement  mortar  and  concrete 
have  just  been  reported  by  R.  J.  Wig  and 
G.  M.  Williams  in  Technologic  Paper  44. 
Because  of  the  direct  economic  importance 
of  tests  on  tile,  the  investigation  was  started 
by  exposing  various  cement  mixtures  in  the 
form  of  drain  tile.  As  there  are  few  known 
deposits  of  clay  available  for  the  manufac- 
ture of  satisfactorj'  clay  tile  in  the  regions 
where  alkali  soil  is  found,  while  materials 
for  cement  tile  are  usually  close  at  hand, 
the  value  of  reliable  information  regarding 
the  permanency  of  cement  tile  can  be  real- 
ized. 

Many  engineers  believe  that  well-fabri- 
cated concrete  will  not  disintegrate  when 
exposed  to  alkali  salts  and  that  many  cases 
of  failure  which  have  been  reported  have 
not  been  caused  primarily  by  the  alkali,  but 
resulted  from  the  use  of  poor  aggregate, 
improper  methods  of  fabrication,  or  other 
causes  which  result  in  a  poor  quality  of 
concrete. 

Previous  Investigations  and  Field 
Survey 

A  laboratory  investigation  was  started  in 
1908  by  the  Technologic  branch  of  the  U.  S. 
Geological  Survey  to  determine  the  effect 
of  alkali  waters  on  cement  and  concrete. 
Briefly,  these  investigations  showed  that 
practically  all  cements  are  attacked  by  al- 
kali waters  upon  exposure  in  the  laboratory 
and  complete  disintegration  can  be  obtained 
under  certain  conditions.  Similar  investi- 
gations have  been  made  by  other  labora- 
tories with  similar  results.  Laboratory 
tests,  however,  must  always  be  interpreted 
with  caution,  as  conditions  often  differ 
somewhat  from  service,  and  it  is  on  this 
account  that  a  field  investigation  was  un- 
dertaken. 

The  Bureau  of  Standards  has  made  a  field 
survey  of  concrete  structures  exposed  to 
alkali  waters  in  several  of  the  Western 
States.  A  description  of  five  of  the  struc- 
tures which  were  examined  will  serve  to 
illustrate  the  conditions  found :  1.  A  small 
concrete  "turn-out"  for  irrigation  water, 
built  about  1907,  showed  one  portion  com- 
pletely disintegrated,  while  another  portion 
is  sound,  the  sound  portion  being  a  beam 
on  the  lower  side  extending  into  wing-walls 
exposed  to  the  earth  at  each  end,  and  lo- 
cated half  above  and  half  below  the  concen- 
trated alkali  waters.  2.  The  lower  end  of 
a  small  concrete  gate  culvert  was  found 
badly  disintegrated,  alkali  salt  being  visible 
on  the  surface  of  the  soil  surrounding  the 
lower  end.  3.  The  concrete  wing-wall  of  a 
large  culvert  was  cited  as  a  case  of  disinte- 
gration due  to  alkali  salts,  but  upon  inves- 
tigation it  was  found  that  during  flood  the 
creek  carried  heavy  boulders  against  the 
wall.  Alkali  salts  visible  in  the  pores  of 
the  eroded  surface  indicate  that  the  alkali 
is  present,  but  probably  incidental  and  con- 
tributory rather  than  the  initial  cause  of 
disintegration.  4.  A  large  railroad  culvert 
with  a  portion  of  an  old  concrete  structure 


in  the  foreground  was  examined.  The  lat- 
ter was  completely  disintegrated,  so  that  it 
could  be  torn  apart  with  the  fingers,  and 
alkali  salt  was  found  in  the  pores.  The 
newer  culvert,  about  eight  years  old,  ap- 
peared sound  and  normal  with  the  exception 
of  a  few  spots  near  the  ground  line.  5.  A 
small  concrete  retaining  wall  coping  was 
found  disintegrated,  the  surface  of  the  sur- 
rounding soil  showing  the  presence  of  al- 
kali salts. 

Field  Tests  Instituted 

It  is  practically  impossible,  according  to 
the  authors,  to  analyze  some  of  the  failures 
which  have  occurred  and  state  definitely 
the  part  played  by  the  alkali  salts.  It  was 
therefore  deemed  desirable  to  make  field 
tests  in  which  concrete  of  known  composi- 
tion and  fabrication  would  be  exposed  in 
some  of  the  worst  known  alkali  districts  in 
the  West.  A  committee  was  organized  and 
finally  developed  a  program  which  required 
the  manufacture  of  about  8800  cement 
drain  tile  made  up  of  sixteen  different  vari- 
eties. The  proportions  of  cement  and  sand 
varied  from  1  :  1 1/2  to  1  :  4. 

The  tile  were  made  under  contract  at  a 
commercial  tile  plant,  the  Armstrong  Ce- 
ment Works  of  Armstrong,  Iowa.  Both 
hand-made  and  machine-made  specimens 
were  used,  and  the  curing  was  either  by 
sprinkling  or  by  steam.  The  tile  were  in- 
stalled in  operating  drains  on  eight  projects 
in  the  most  concentrated  alkali  soils  avail- 
able in  the  West,  and,  for  comparison,  on 
projects  where  there  was  practically  no 
alkali. 

Tests  and  Results 

The  first  physical  tests  of  the  tile  were 
made  in  1914,  about  one  year  after  the  tile 
were  placed,  by  a  small  portable  hydraulic 
testing  machine.  The  results  are  generally 
quite  uniform  and  compare  favorably  with 
other  tests  of  drain  tile.  Occasionally  re- 
sults of  tests  of  similar  tile  differ  by  30 
or  40  per  cent,  but  usually  they  agree  with- 
in a  few  per  cent. 

Notes  were  made  on  the  length  and  thick- 
ness of  the  tile  at  each  end,  and  its  condi- 
tion if  in  any  way  abnormal.  Some  of  the 
tile  which  had  a  normal  or  slightly  reduced 
strength  showed  evidence  of  alkali  action 
by  sharpened  edges  or  cracked  surfaces. 
Where  such  action  has  been  noted  it  is  pos- 
sible another  year  or  two  of  exposure  may 
cause  the  failure  of  the  tile,  although  this 
need  not  necessarily  result. 

Conclusions 

Special  care  should  be  observed  in  the 
use  of  cement  drain  tile  to  employ  only 
the  best  materials  and  good  workmanship 
in  its  fabrication.  If  these  precautions  are 
not  observed,  failure  will  result  if  the  drain 
is  located  in  some  of  the  more  concentrated 
alkali  soils  similar  to  those  found  at  Grand 
Junction,  Col.,  and  Garland,  Wyo. 

Drain  tile  of  cement  mixtures  not  leaner 
than  1  :  3,  manufactured  as  described,  are 
apparently  unaffected  structurally  when  ex- 
posed for  one  year  in  operating  drains  in 
very  concentrated  alkali  soils  similar  to  any 
of  those  included  in  this  investigation.  Ce- 
ment mixtures  leaner  than  this  should  not 
be  used  for  drain  tile  in  localities  where  the 
character  of  the  alkali  and  concentration 
are  similar  to  that  found  at  the  sites  of 
drains  mentioned  above.  It  is  possible  that 
subsequent  results  will  show  that  no  leaner 
mixture  should  be  used  in  any  district 
where  appreciable  alkali  is  found. 


Drain  tile,  manufactured  as  described,  of 
1  :  4  mixture  (the  leanest  used)  is  appar- 
ently unaffected  structurally  by  exposure 
of  one  year  in  an  operating  drain  in  locali- 
ties where  the  character  of  the  alkali  and 
the  concentration  are  similar  to  those  found 
at  Fort  Shaw,  Mont.;  Sunnyside,  Wash.; 
Yuma,  Ariz.,  and  Roswell,  N.  M. 

It  is  anticipated  that  this  report  will  be 
amended  from  time  to  time  as  later  results 
are  available. 


Erection   at  Hell   GateJ'Arch 
Checks  Calculations 

Operation  of  Stressing  Upper   Backstays'{Brought 

Out  Accuracy  of  Fabrication — Boom  Mounted 

on  Rear  of  Traveler  Sets  Upper  Ties 

THE  ACCURACY  of  fabrication  and 
erection  at  the  Hell  Gate  bridge  of  the 
New  York  Connecting  Railroad,  New  York 
City,  was  strikingly  brought  out  by  the 
operation  of  raising  the  saddles  under  the 
top  set  of  ties  on  the  Long  Island  side  to 
bring  the  weight  of  the  cantilevered  arch 
panels  on  them.  This  operation  raised  the 
outer  end  of  the  arch  section  and  inclined 
the  end  post  toward  the  pier,  loosening  the 
lower  set  of  ties,  which  were  attached  to  the 
top  of  this  post,  and  permitting  their  re- 
moval. A  lift  of  19%  in.  applied  to  the  sad- 
dles of  the  upper  set  of  erection  ties  put  the 
lower  set  of  eye-bar  ties  in  compression. 
The  calculated  lift  to  loosen  these  ties  was 
191/2  in. 

The  erection  of  the  arch  trusses  for  this 
bridge  over  the  East  River  is  taking  place 
by  the  cantilever  method.  The  backstays 
of  both  sides  have  been  devised  from  plate 
girders  to  be  used  in  the  approaches,  and 
the  floor  stringers  and  other  parts  of  the 
arch  bridge  have  been  utilized  for  towers, 
struts  and  bracing  of  the  backstays,  so 
that  little  extra  material  is  required  in 
the  erection. 

After  the  pins  in  the  lower  set  of  erec- 
tion ties  were  removed,  and  the  2400-ton 
jacks  had  raised  the  upper  saddle  farther 
than  the  required  22  in.  above  the  elevation 
at  which  jacking  began,  the  pins  in  these 
ties  were  found  to  be  within  %  in.  of  their 
calculated  elevation.  The  final  jacking 
raised  the  east  part  of  the  arch,  which 
hinges  about  its  abutment  pedestals,  so  that 
it  will  meet  the  west  half  at  the  right  ele- 
vation for  making  the  closure.  The  jacks 
on  both  sides  of  the  river  will  be  lowered 
together  in  making  the  closure,  and  before 
the  22-in.  drop  is  finished  the  two  ends  of 
the  arch  will  fit  together,  all  the  deforma- 
tion stress  from  dead  load  compression  will 
be  taken  up,  and  the  upper  erection  ties 
will  be  relieved  of  stress.  With  the  mem- 
bers being  built  out  into  space  accurately  to 
height  and  direction  as  previously  deter- 
mined and  constantly  checked  with  a  spe- 
cial transit  for  this  purpose,  it  is  expected 
that  the  arch  ribs  will  come  to  an  accurate 
closing  with  the  compression  stresses  in  the 
key  pieces  as  predetermined.  The  erection 
stresses  computed  in  the  oflSce  of  the  chief 
engineer  are  measured  during  erection  with 
Howard  strain  gages,  and  it  can  be  recorded 
that  the  computed  and  the  actual  measured 
erection  stresses  show  close  agreement. 

Reduced  Uplift  on  Anchorage 

During  the  operation  of  transferring  the 
stress  to  the  upper  ties  on  the  Long  Island 
side,  the  behavior  of  the  anchorage  was 
carefully  watched.     The  lower  ties  put  a 
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much  greater  uplift  on  the  anchorage  than 
the  upper  set.  The  anchorage  had  been 
weighted  accordingly,  and  when  the  stress 
was  transferred  to  the  upper  ties,  it  was 
feared  that  the  reduced  uplift  would  allow 
too  much  weight  to  come  on  the  footings 
under  the  anchorage  and  that  settlement 
might  result.  This,  however,  did  not  occur, 
and  it  was  not  necessary  to  remove  from' 
this  anchorage  any  of  the  sand  piled  on  it 
for  weight. 

After  the  lower  ties  were  in  place  seven 
panels  were  erected  with  their  support. 
The  main  traveler  was  then  backed  dowii 
to  within  reach  of  the  backstay  traveler, 
which  mounted  a  boom  on  its  rear  end.  The 
main  traveler  then  moved  out  erecting  with 
this  boom  the  upper  ties  beyond  the  reach 
of  the  backstay  traveler.  When  these  were 
in  place  the  rear  boom  was  unshipped  and 
laid  on  them.  After  the  arch  is  swung  the 
traveler  will  back  down  to  the  fifth  panel, 
this  boom  will  be  shipped  again,  and  the 
upper  ties  removed  with  it. 

Operation  Repeated  at  West  End 

The  accompanying  photographs,  taken 
Aug.  10,  show  these  operations  in  progress 
at  the  Ward's  Island  side.  The  backstay 
traveler  is  erecting  the  main  post  to  carry 
the  saddles  for  the  upper  ties,  and  the 
main  traveler  is  beinfe  backed  down  to 
mount  the  extra  boom  on  its  west  end. 

After  the  upper  ties  on  the  west  end  are 
in  place,  erection  of  the  balance  of  the  arch 
across  the  river  will  proceed  from  both 
sides  simultaneously  by  the  methods  out- 
lined on  page  586  of  the  Engineering  Rec- 
ord for  May  1,  1915.  This  work  will  be 
arranged  so  that  car  floats,  on  which  all 
steel  is  delivered,  will  not  have  to  be  han- 
dled in  mid-stream  when  the  tidal  currents 
are  strongest,  as  it  is  likely  that  several 
tugs  would  be  required  to  handle  each  float 
if  this  were  attempted. 

Special  Falls  for  High  Hoist 

As  the  erection  progresses  over  the  river 
the  arch  rises  until  a  vertical  hoist  of  be- 
tween 300  and  400  ft.  is  necessary  to  raise 
members  from  the  car  floats  and  set  them. 
The  main  falls  handle  all  members  on  a 
single  hitch,  and  contain  twenty-six  parts 
of  line  each.  To  hoist  300  ft.  with  them 
would  require  drums  that  held  a  mile  and  a 
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half  of  wire  rope.  Each  fall  in  rove  from 
the  ends  in,  and  has  two  lead  lines,  each 
wound  on  a  separate  drum.  The  combined 
capacity  of  these  drums  is  only  7000  ft.  of 
rope  To  overcome  the  obvious  difficulty, 
the  lower  block  of  the  falls  is  made  of  two 
double  and  three  triple  blocks,  the  two 
doubles  being  mounted  on  the  outside.  The 
falls  can  be  pulled  to  "two  blocks."  and  the 
center  triple  block,  or  all  three  of  the  triple 
blocks,  detached  from  the  lifting  beam  and 
bolted  by  straps  to  the  upper  block  of  the 
falls.  In  the  latter  case,  eighteen  parts  of 
line  are  left  standing,  while  only  eight  over- 
haul with  the  lifting  beam.  These  eight 
parts  have  a  capacity  of  80  tons,  which  will 
handle  all  the  lighter  members.  The  hoist- 
ing speed  is  more  than  tripled  by  cutting 
out  the  eighteen  center  parts,  and  only  1200 
ft.  of  rope  is  overhauled  by  each  drum  in 
making  a  300-ft.  hoist. 


Engineer's    Report    Blames 

Eastland  Disaster   on  Poor 

Design,  Overloading  and 

Mishandled  Ballast 

Grand   Jury   Findings,  Compiled    by    Prominent 

Structural  Engineer    Member,    Recommend 

Eight  Regulations^Dangers  of  Water 

Ballast  Discussed 

INSTABILITY  of  the  steamship  East- 
land, the  immediate  cause  of  the  disaster 
in  the  Chicago  River  July  24,  was  due  to 
overloading  with  passengers,  to  mishandling 
of  the  water  ballast  or  to  the  construction 
of  the  vessel.  One,  two  or  all  three  of  these 
causes  were  responsible  for  the  accident, 
according  to  the  report  and  recommenda- 
tions of  the  Grand  Jury  to  the  judges  of 
the  Cook  County  Criminal  Court.  Indict- 
ments for  manslaughter  have  been  returned 
against  four  officials  of  the  owning  com- 
pany and  against  the  captain  and  engineer 
of  the  ship  for  criminal  carelessness  in 
the  handling  of  the  vessel,  passengers  and 
ballast. 

The  compilation  of  the  report  was  the 
work  of  Andrews  Allen,  consulting  engi- 
neer, who,  with  an  architect  and  a  layman, 
were  delegated  by  their  confreres  to  reduce 
the  findings  of  the  jury  to  paper.  Its  con- 
ciseness, as  well  as  the  unusual  character 


of  the  accident  from  an  engineering  aUnd- 
point.  haa  led  this  journal  to  print  the  re- 
port, practically  in  full,  below: 

Findings  op  Report 

The  boat  arrived  at  Clark  Street  dock  and 
began  to  take  on  pasaengera  vfitk  no  balUut 
in  her  tanks,  of  which  there  were  Ave  on 
each  side.  She  listed  to  starboard  and 
the  engineer  started  to  flU  port  tanka  2 
and  3.  The  passengers  meanwhile  were 
crowding  onto  the  boat  and  when  the  load 
shifted  so  as  to  list  the  boat  to  port,  the 
engineer  attempted  to  pump  out  tank  3. 
When  the  boat  did  not  right  herself  he  shut 
down  the  pump  and  attempted  to  All  the 
tanks  on  the  starboard  side,  but  it  waa  too 
late. 

At  the  time  of  the  accident  the  No.  2  port 
tank  waa  filled  or  partially  filled.  No.  3  port 
tank  empty  or  nearly  empty,  and  No.  3  star- 
board tank  just  beginning  to  fill.  That  is 
to  say,  most  of  the  ballast  was  on  the  port 
side,  and  two  or  possibly  three  of  the  tanka 
were  but  partially  filled,  so  that  the  water 
could  surge  with  every  movement  of  the 
boat  and  produce  a  condition  more  danger- 
ous than  if  the  tanks  had  been  empty. 

The  handling  of  the  ballast  by  the  offi- 
cers of  the  boat  indicates  an  entire  lack 
of  understanding  of  the  nature  and  proper 
uses  of  water  ballast,  and  an  absolute  dis- 
regard of  safety  after  repeated  waminga 
and  frequent  indications  of  extreme  insta- 
bility. 

Design  Fatilty 

The  underlying  cause  of  the  disaster  waa 
the  general  construction  of  the  vessel  and 
that  of  her  ballast  tanks.  The  water  bal- 
last system  was  single,  permitting  the  fill- 
ing of  the  tanks  from  one  seacock  by  grav- 
ity only,  and  made  it  impossible  to  empty 
some  tanks  while  filling  others,  or  to  pump 
from  one  set  to  another.  She  was  unsafe 
for  passengers  unless  properly  ballasted, 
and  a  very  imperfect  system  of  water  bal- 
last was  used  when  fixed  ballast  sufficient 
for  proper  stability  should  have  been  re- 
quired by  the  inspectors  and  owners. 

As  actually  oi>erated,  with  the  tanks  used 
for  trimming  purposes  only,  the  safety  of 
the  boat  at  all  times  depended,  first,  on 
the  quick  wit  and  the  judgment  of  the  engi- 
neer and  the  captain;  second,  on  the  oper- 
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ating  condition  of  the  valves,  pumps,  and 
seacock,  any  of  which  could  have  easily 
been  clogged,  and  thus  prevented  the  stabil- 
izing of  the  boat. 

The  instability  of  this  vessel,  abundantly 
indicated  by  experience,  would  have  been 
easily  shown  by  calculation  or  by  inclining 
test,  and  could  have  been  easily  corrected 
by  means  of  fixed  ballast.  That  it  was  not 
corrected  years  ago  the  jurors  regard  as 
indicating  criminal  carelessness  or  incom- 
petence on  the  part  of  all  persons  connected 
in  any  way  with  the  design,  construction, 
control,  operation  and  inspection  of  the 
steamship. 

The  fact  that  at  various  times,  from  the 
date  of  the  construction  of  this  boat  to  the 
time  of  the  disaster,  inspections  were  made 
by  inspectors  representing  ship  registry 
companies  and  insurance  companies  for  the 
purpose  of  classifying  said  steamship  East- 
land for  insurance  purposes  or  vessel  rating 
purposes,  are  additional  contributory 
causes  to  this  great  disaster,  and  adds  to 
the  chain  of  careless,  reckless  and  crim- 
inally negligent  inspection  of  boats. 

Inspectors  Incompetent 

The  Government  inspectors  had  author- 
ity to  refuse  a  permit  to  the  Eastland  un- 
til such  changes  had  been  made  as  would 
have  made  her  seaworthy  under  all  condi- 
tions of  service.  It  appears,  however,  that 
the  most  important  and  fundamental  ques- 
tion of  stability  was  never  investigated  by 
the  inspectors.  The  steamboat  inspectors 
are  generally  not  trained  technical  men, 
and  are,  therefore,  not  competent  to  make 
reliable  stability  calculations  or  to  conduct 
inclining  tests  and  to  make  competent  cal- 
culations to  determine  the  stability  of  the 
boat  inspected  by  them  under  various  load- 
ing and  other  service  conditions. 

The  filing  of  plans  of  boats  to  be  built 
or  reconstructed  has  only  been  required  in 
recent  years,  and  the  jurors  were  unable 
to  get  any  plans  at  all  of  the  Eastland: 
Such  plans  as  have  been  turned  in  during 
the  last  two  years  have  been  used  to  deter- 
mine only  the  character  and  strength  of 
structures,  machinery,  boilers  and  appurte- 
nances, have  not  been  used  except  possibly 
in  a  visual  manner  to  determine  the  sta- 
bility of  vessels. 

Recom  mendations 

In  compiling  the  following  recommenda- 
tions, as  well  as  in  the  preparation  of  the 
report,  Mr.  Allen  had  the  advice  of  Col. 
Henry  A.  Allen,  mechanical  engineer,  who 
has  been  representing  the  city  of  Chicago 
in  its  investigations  as  to  the  future  tests 
and  inspections. 

1.  The  jurors  recommended  that  no  per- 
mits be  issued  until  plans  and  calculations 
are  submitted  and  approved. 

2.  That  proper  inspection  be  maintained 
during  construction.  Upon  completion  the 
vessel  shall  be  subjected  to  inclining  tests 
and  calculations  made  from  the  tests  to 
determine  the  safe  load  carrying  capacity 
under  service  conditions. 

3.  That  the  stability  of  the  vessel  used 
in  passenger  service  shall  in  no  case  de- 
pend upon  movable  ballast. 

4.  That  water  ballast  shall  be  allowed  for 
trimming  purposes  only,  and  when  used  the 
system  shall  be  arranged  with  at  lea.st  two 
seacocks  with  pipes  cross-connected  so  that 
one  set  of  tanks  on  one  side  can  be  filled 
while  the  other  set  is  being  pumped  out, 
and  so  that  water  may  be  pumped  from  one 
set  to  another. 


5.  That  all  pertinent  data  relating  to 
stability  under  service  conditions  shall  be 
reduced  to  a  convenient  form  and  a  printed 
copy  containing  necessary  and  desired  in- 
formation shall  be  posted  in  a  prominent 
place  in  the  pilot  house  of  all  vessels  for 
ready  reference  by  the  officers  of  such  ves- 
sels. 

6.  That  definite  regulations  be  issued  by 
the  Federal  Government  governing  the 
carrying  capacity  of  excursion  and  other 
passenger  steamers,  specifying  the  carry- 
ing of  sufficient  life  saving  equipment,  pas- 
senger space,  and  limiting  the  number  of 
passengers  that  can  safely  be  carried,  such 
loading  to  be  based  on  the  stability  of  the 
vessel  under  service  conditions. 


7.  That  the  Steamboat  Inspection  Serv- 
ice be  re-organized  in  a  manner  to  make 
all  branches  co-ordinate  and  thus  eliminate 
the  confusion  caused  by  the  statutes  dele- 
gating special  powers  and  authority  to  sub- 
ordinate branches.  Such  service  should  be 
provided  with  technically  trained  and  ex- 
perienced inspectors,  all  under  proper  sys- 
tematic control. 

8.  That  the  Steamboat  Inspection  Serv- 
ice be  transferred  from  the  Department 
of  Commerce  and  Labor  and  be  placed  un- 
der the  control  and  direction  of  the  Navy 
Department  of  the  United  States,  and  it 
was  further  urged  that  the  Illinois  repre- 
sentatives in  Congress  endeavor  to  secure 
legislation  to  this  end. 


Circular  Sewers  Versus  Egg-Shaped,  Catenary 
and  Horseshoe  Cross-Sections 

Comparisons  Made  by  Means  of  Curves — Superiority  of  Different 
Sections    Shown    to  Be    Dependent    Upon    Quantity    of    Flow 

By  R.  DeL.  FRENCH 
l*cturer  in   Municipal   Engineering,  McGill  University,  Montreal 


THE  CLAIM  of  egg-shaped  sewers  for 
consideration  from  sanitary  engineers 
rests  upon  the  fact  that  by  their  use  it  is 
possible  to  secure  comparatively  high  veloci- 
ties with  small  flows,  and  hence  the  danger 
of  a  sewer's  becoming  obstructed  by  de- 
posits is  lessened.  Just  what  their  su- 
periority in  this  respect  amounts  to  is  stated 
only  generally  in  the  standard  texts  on 
sewerage  and  hydraulics,  if,  indeed,  it  is 
quantitatively  stated  at  all.  Professor 
Ogden,  in  his  "Sewer  Design,"  compares 
the  velocities   in  egg-shaped  and  circular 


the  subject  was  published  in  the  Engineer- 
ing Record  of  July  26,  1913,  page  112.  The 
writer  is  not  aware  of  the  method  they 
employed  in  the  computations  for  this  dia- 
gram, but  is  under  the  impression  that  it 
must  have  been  similar  to  his  own,  used 
in  the  development  of  the  curves  of  Fig.  1. 
It  is  often  stated  that  other  sewer  sec- 
tions, such  as  horseshoe,  parabolic,  semi- 
elliptical,  rectangular,  etc.,  are  inferior  to 
the  circular,  but  no  definite  statement  of 
the  amount  of  their  inferiority  as  regards 
velocity  has  ever  come  to  the  writer's  atten- 
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FIG.    1 — DEPTHS  OF  FLOW  AND  VELOCITIES  WITH    CIRCULAR   SECTION    AS    STANDARD 

rights  to  the  above  drawing  are  reserved  by  the  author,  to  whom  application  should  be  made  for  per- 
mission to  reproduce  it. 


sewers  for  four  depths  of  flow.  This  seems 
hardly  a  logical  proceeding;  really  it  is  not 
the  same  depth  of  flow  that  should  be  com- 
pared, but  the  same  quantity.  Folwell's 
"Sewerage"  devotes  a  page  to  the  discussion 
of  this  point,  but  gives  only  one  specific 
example. 

Sections  Compared 

Eltinge  and  Beard  of  Kansas  City  made 
a  comparison  of  the  velocities  of  flow  in 
egg-shaped  and  circular  sewers,  and  gave  a 
diagram  to  cover  the  case.    Their  letter  on 


tion.  As  there  seems  to  be  an  utter  dearth 
of  data  on  this  subject,  the  writer  has  com- 
puted and  plotted  the  curves  of  Fig.  1  for 
use  in  his  classes. 

The  four  sections  shown  were  chosen  as 
typical  and  are  respectively  circular,  egg- 
shaped,  the  catenary  section  of  the  Metro- 
politan Water  and  Sewerage  Board  of 
Massachusetts,  and  the  horseshoe  section 
adopted  as  a  standard  by  St.  Louis,  Mo. 
As  shown  in  the  diagram,  they  are  drawn 
to  .scale  so  as  to  give  equal  capacities  when 
laid  on  the  same  grade.     Consequently  it 
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may  be  roughly  judged  from  the  sketches 
how  they  will  compare  in  dimensions  for 
any  given  case. 

Method  of  Computation 
A  short  description  of  the  methods  used 
in  computing  the  quantities  from  which 
the  graphs  of  Fig.  1  were  plotted  will  more 
clearly  show  their  meaning  than  is  possible 
otherwise.  Assume  that  the  circular  and 
egg-shaped  sections  are  to  be  compared. 
Data  for  the  curves  of  Fig.  2  must  first  be 
computed  and  the  curves  constructed  there- 
from. 

In  this  case  the  Kutter  formula  was 
used,  but  any  other  would  serve  equally 
well.    These  give  the  relation  of  the  veloc- 
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of  velocity  in  the  egg-shaped  section  over 
that  in  the  circular  for  the  same  discharge 
(10  per  cent  of  the  total  depth  of  the  circu- 
lar section)  is  then  43.8  —  40.8  =  3.0.  and 
the  percentage  excess  is  3.0  40  8  ^  0  075 
or  7.5  per  cent. 

Making  similar  computations  for  other 
depths  of  flow  in  the  circular  section  will 
give  points  enough  so  that  a  smooth  curve 
like  those  of  Fig.  1  may  be  drawn.  The 
procedure  followed  in  developing  the  graphs 
for  the  other  sections  is  exactly  similar  to 
the  example  just  given. 

Accuracy  op  Curves 

The  accuracy  of  Fig.  1  depends  wholly 
upon  the  accuracy  of  Fig.  2.    As  it  is  ex- 
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ity  and  discharge  at  any  depth  of  flow  to 
the  corresponding  quantities  when  the  sec- 
tion is  flowing  full  for  the  two  sections 
under  comparison,  and  will  be  recognized 
at  once  as  the  familiar  curves  of  'hydraulic 
elements." 

Since  the  circular  section  is  the  most 
common  form  in  use,  we  will  call  this  the 
standard,  and  the  curves  of  Fig.  1  are  re- 
ferred to  it.  Assume  a  depth  of  flow  in 
the  circular  section  of,  say,  10  per  cent  of 
its  diameter.  From  Fig.  2  the  discharge 
and  velocity  are  then  2.2  per  cent  and  40.8 
per  cent  of  their  respective  values  when  the 
section  is  flowing  full.  Turning  to  the  egg- 
shaped  section,  we  find  that  when  2.2  per 
cent  of  the  total  capacity  is  flowing,  the 
velocity  is  42.0  per  cent  of  the  velocity 
when  flowing  full. 

If  the  velocity  in  the  two  sections  were 
equal  when  both  were  flowing  full,  we 
should  now  be  in  a  position  to  compare  the 
velocities  for  partial  flow  just  found.  The 
velocity  in  the  egg-shaped  section  is,  how- 
ever, only  about  95.7  per  cent  of  the  corre- 
sponding velocity  in  the  circular  section, 
both  flowing  full.  Therefore,  the  partial 
velocity  for  the  former  must  be  corrected 
to  bring  it  to  a  basis  of  comparison  with 
the  latter  partial  velocity.  Thus,  the  par- 
tial velocity  in  the  egg-shaped  section,  re- 
ferred to  the  standard  circular  section,  is 
42.0    :    0.957  =  43.8  per  cent.     The  excess 


tremely  difficult  to  read  correct  values  from 
these  latter  curves  below  a  proportional 
depth  of  about  5  per  cent,  no  attempt  has 
been  made  to  extend  the  curves  of  Fig.  1 
below  this  point.  Even  here  it  is  probable 
that  the  curves  are  slightly  in  error.  How- 
ever, as  all  the  computations  are  based  on 
Kutter's  formula,  which  is  known  to  give 
results  which  are  not  entirely  correct,  it  is 
thought  that  Fig.  1  represents  the  case  as 
nearly  as  the  facts  warrant. 

An  inspection  of  these  curves  brings  out 
the  following  points  regarding  the  merits 
and  defects,  from  a  velocity  standpoint,  of 
the  four  sections  examined: 

1.  The  egg-shaped  section  is  superior  to 
the  circular,  up  to  a  point  where  the  quan- 
tity flowing  is  sufficient  to  fill  an  equivalent 
circular  section  to  about  35  per  cent  of  its 
depth.  For  larger  quantities  the  circular 
section  is  superior,  but  by  only  about  4  per 
cent. 

2.  The  catenary  section  is  superior  to  the 
horseshoe,  except  for  flows  which  will 
nearly  fill  either,  and  then  it  is  only  about 
2.5  per  cent  inferior.  For  flows  up  to  those 
which  will  fill  an  equivalent  circular  sec- 
tion to  about  25  per  cent  of  its  depth,  both 
these  sections  are  quite  inferior  to  the  lat- 
ter, the  deficiency  in  velocity  ranging  as 
high  as  10  per  cent.  For  flows  which  will 
fill  a  circle  half  full  or  more  they  are  prac- 
tically as  good  as  the  circular. 


Old  Steel  of  Razed   Building 
Examined  for  Rust 

Only    Slight     Deterioration    Found     in     Punted 

Membcri  of  Champlain  Building, 

Chicago.  Built  in  1894 

FROM  a  recent  examination  of  the  rust- 
ing of  the  20-year-old  steel  members  of 
the  16-8tory  Champlain  Building  in  Chi- 
cago, which  has  been  razed  to  make  way 
for-a  new  structure.  Holabird  &  Roche,  the 
architects  who  prepared  the  original  plans, 
conclude  that  the  exclusion  of  air  and  mois- 
ture is  essential  for  the  preservation  of  the 
steel  and  also  of  the  paint.  The  appearance 
of  the  rust  suggests  that  it  may  have  been 
formed  soon  after  the  building  was  con- 
structed in  1894  and  that  it  has  not  been 
progressive.  Even  if  the  worst  case  of 
rusting  had  been  progressive  and  should 
continue  at  the  same  rate,  it  would  be  more 
than  a  century  before  failure  of  the  mem- 
ber would  result,  according  to  the  archi- 
tects. They  conclude  that  the  present  prac- 
tice of  encasing  all  structural  steel  in  con- 
crete or  plastering  it  with  Portland  cement 
mortar,  of  separating  the  pipe  shafts  from 
the  steel  and  of  using  greater  care  in  cov- 
ering terra  cotta  anchors,  safeguards  the 
framework  of  the  structure  for  a  much 
longer  period  than  the  probable  economic 
life  of  such  buildings. 

The  lot  occupied  by  the  Champlain  Build- 
ing is  approximately  66  x  105  ft.  The 
building,  which  cost  $500,000,  was  15  stories 
above  grade  and  one  shallow  basement 
story  below  grade.  It  consisted  of  a  struc- 
tural steel  framework  with  joists  spaced  5 
ft.  apart,  flat-tile  arches  of  porous  terra 
cotta,  porous  terra  cotta  fireproofing,  shal- 
low spread  footings  on  a  blue  clay  founda- 
tion, locally  called  floating  foundations,  and 
brick  and  terra  cotta  curtain  walls. 

Condition  of  the  Paint 

The  steel  was  painted  with  a  proprie- 
tary brand  of  iron-oxide  paint,  in  accord- 
ance with  the  following  specifications: 
"The  contractor  will  be  required  to  paint 
all  ironwork  and  steelwork  one  coat  of  the 
best  quality  of  mineral  paint  before  putting 
up.  After  it  is  set,  carefully  go  over  all 
work,  clean  and  remove  all  rust  and  dust 
and  paint  another  coat  of  the  same  kind  of 
paint." 

The  condition  of  the  paint  varies  from 
complete  disappearance  to  "good  as  new." 
So  far  as  protection  to  the  general  struc- 
ture is  concerned  the  paint  has  deteriorated 
beyond  all  uaefulne.ss.  In  places  there  is 
no  trace  of  it.  Over  most  of  the  steel  the 
paint  still  shows,  but  is  broken  up  by  rusted 
areas,  in  a  few  places  it  still  has  its  color 
and  luster  over  considerable  areas.  Even 
where  small  blisters  showed  in  the  paint, 
the  steel  underneath  was  bright  and  free 
from  rust. 

Rusting  of  Steel 

There  was  no  pitting  of  the  steel  ob- 
served, the  rust  occurring  in  flakes  or  lav 
ers.  Some  pieces  having  areas  from  50  to 
100  sq.  in.  were  removed  from  webs  of  I- 
beams.  By  weighing  some  specimens  of 
rust  scales  taken  from  the  inner  sides  of 
the  webs  of  beam  box  girders  not  filled 
with  fireproofing  and  reducing  to  the  equiv- 
alent metallic  iron,  the  loss  due  to  corrosion 
is  computed  to  be  .007  to  .009  in. 

This  is  very  much  greater  than  the  aver- 
age loss,  as  these  specimens  represented  the 
worst  condition  except  one  case.     One  col- 
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umn  in  the  first  story  showed  rust  amount- 
ing to  perhaps  four  or  five  times  the  amount 
stated  above.  This  bad  rusting  was  along  a 
pipe  shaft  where  the  steel  was  doubtless 
subjected  to  moisture  or  circulation  of  air. 

Footings,  Pipes  and  Anchors 

The  footings  were  built  of  steel  I-beams 
unpainted,  embedded  in  Portland  cement 
concrete.  When  removed  they  showed  no 
corrosion.  The  pipes  in  the  building  were 
generally  in  fair  condition.  There  is  no 
record  of  any  of  them  having  been  replaced 
since  the  building  was  constructed.  How- 
ever, one  pipe,  presumably  a  soil  pipe,  was 
so  decayed  that  it  could  be  broken  as  if 
made  of  earthenware. 

It  was  specified  that  the  terra  cotta  be 
attached  to  the  steel  frame  "with  substan- 
tial wrought-iron  or  copper  anchors,  and 
thoroughly  embedded  in  cement  mortar." 
Wrought  iron  or  steel  was  used.  The  an- 
chors were  generally  in  good  condition,  but 
some  pieces  were  rusted  so  much  that  they 
were  broken  in  wrecking.  It  is  probable 
that  these  pieces  were  not  well  bedded  in 
cement  mortar  at  the  points  where  the  rust- 
ing occurred. 


Tropical    Road    Maintenance 
Complicated  by  Floods 

Philippine  Engineers,  in  Annual  Conference,  Dis- 
cuss Means  of  Preventing  Erosion  of  Surfacing 
During   Periods  of  Inundation 

THE  conference  of  district  engineers  in 
the  employ  of  the  Bureau  of  Public 
Works  of  the  Philippine  Islands,  held  at 
Baguio,  Feb.  10  to  16,  was  devoted  prin- 
cipally to  the  design,  construction  and  main- 
tenance of  roads  in  tropical  countries.  Oiled 
roads,  asphaltic  macadam,  or  concrete  sur- 
facing and  a  dike  on  the  downstream  side 
of  water-bound  macadam  roads  were  sug- 
gested as  means  of  preventing  damage  to 
roads  subject  to  periodic  flooding.  The 
painting  of  structural  steel  was  recognized 
as  particularly  important  in  the  Philip- 
pines and  several  recommendations  were 
made  as  to  means  of  obtaining  the  best  re- 
sults. One  speaker  recommended  fords  in- 
stead of  bridges,  in  places  where  the  depth 
of  water  would  not  be  sufficient  to  interfere 
seriously  with  traflk,  as  one  means  of  ob- 
taining the  maximum  mileage  of  road  from 
the  moneys  appropriated  for  such  purposes. 

Overflow  Sections 

Overflow  sections,  as  defined  by  one  of 
the  speakers,  is  a  name  applied  to  a  sec- 
tion of  road  subjected  to  periodical  inunda- 
tion, generally  two  or  three  times  a  year. 
This  subject  was  dealt  with  by  a  commit- 
tee of  five.  Three  general  cases  were  cited : 
Jkfeandering  rivers,  where  the  channel  re- 
quires a  bridge  and  is  one-half  to  one- 
fourth  the  width  of  the  overflow  section; 
sections  where  the  ditches  and  culverts  are 
inadequate,  and  flat  country  where  the  road 
is  covered  with  water,  at  times,  several 
feet  deep.  In  the  latter  case  the  water 
sometimes  flows  across  the  land  in  one  di- 
rection while  rising  and  in  another  when 
receding. 

Three  different  methods  of  treating  these 
conditions  were  named.  The  first  method 
consisted  in  building  an  embankment  high 
enough  to  prevent  the  water  from  rising 
above  it.  This  idea  was  discarded  as  being 
prohibitive  in  cost  and  on  account  of  the 
certainty  that  the  embankment  would  act 
as  a  dam  and  would  have  its  stability  en- 


dangered by  percolation  beneath  it.  The 
second  method  proposed  a  viaduct,  which 
also  would  be  impractical  in  the  Philippines 
on  account  of  the  excessive  cost.  The  third 
method  involved  treating  the  surfacing  so 
that  it  would  be  able  to  withstand  the  scour- 
ing action  of  the  flowing  water.  Methods 
proposed  for  accomplishing  this  were  by  oil, 
asphaltic  macadam,  concrete  surfacing,  and, 
in  the  case  of  water-bound  macadam  sur- 
facing, by  building  a  dike  on  the  down- 
stream shoulder.  Asphaltic  overflow  sec- 
tions have  proved  fairly  successful  in  the 
Philippines  in  locations  where  the  flood 
water  does  not  remain  on  the  road  longer 
than  a  day  at  a  time  and  where  the  sub- 
grade  is  well  drained.  But  where  the  road 
is  submerged  for  long  periods  and,  espe- 
cially where  it  is  subjected  to  wheel  traffic 
while  saturated,  the  asphaltic  compound  is 
said  to  deteriorate  through  emulsification 
and  the  surfacing  rapidly  goes  to  pieces. 
Concrete  pavement  is  also  subject  to  cer- 
tain objections,  of  which  the  high  cost  is 
most  serious.  The  dike  method  bases  its 
claim  to  effectiveness  upon  the  proposition 
that  water-bound  macadam  is  not  injured 
by  being  submerged  provided  the  water 
actually  in  contact  with  the  metaling  is  not 
in  motion.  Hence  the  dovwistream  shoulder 
is  raised  to  a  certain  distance  above  the 
crown  and  the  downstream  side  slope  is 
sodded  or  riprapped  against  scour.  The 
crown,  for  best  results,  should  be  very  flat 
or  even  entirely  absent. 

•  Economics  of  Highway  Construction 

H.  F.  Cameron,  senior  supervising  engi- 
neer of  Mindanao  and  Sulu,  presented  a 
paper  on  the  economics  of  highway  con- 
struction. Among  the  points  he  emphasized 
were:  Location  by  careful  surveys  and  in- 
vestigations; an  adequate  right-of-way  ob- 
tained in  advance  of  construction;  the  ac- 
quisition of  all  quarry  sites  and  gravel  de- 
posits, whether  on  roads  to  be  built  in  the 
near  future  or  not;  large  jobs  instead  of 
small  and  widely  scattered  jobs;  care  in 
considering  the  purchase  of  machinery  for 
work  in  sections  where  labor  is  cheap.  He 
also  suggested,  as  a  means  of  obtaining  the 
greatest  mileage  from  the  funds  appropri- 
ated for  road  building  purposes,  that  where 
the  depth  of  the  water  is  not  sufficient  to 
interfere  with  the  class  of  traffic  for  which 
the  road  is  designed,  a  rock  ford  or  a  con- 
creted or  asphalt  overflow  section  should  be 
substituted  for  a  bridge. 

Oil  Treatment  of  Surfacing  Roads 

Oil  treatment  was  characterized  by  one 
speaker  as  being  cheap  and  capable  of 
giving  an  excellent  dustless  surface  in  dry 
weather,  but  as  having  the  disadvantage  of 
forming  an  oily  mud  during  the  rainy  sea- 
son, very  destructive  to  rubber  tires.  One 
application  per  year  was  considered  as  suf- 
ficient under  ordinary  traffic. 

It  was  questioned  whether  bituminous 
construction  is  adapted  to  present  con- 
ditions in  the  Philippines.  The  limitations 
of  any  asphaltic  compound  in  the  presence 
of  excessive  moisture  were  fully  recognized 
but,  in  view  of  the  increasing  heavy  de- 
mand being  made  upon  the  improved  roads 
by  motor  trucks,  the  desirability  of  further 
experiments  with  bituminous  macadam  was 
generally  conceded. 

Recommendations  as  to  sizes  of  mainte- 
nance material  varied  considerably.  For 
filling  shallow  ruts,  correcting  slight  un- 
evenness  in  the  road  surface  and  similar 
repairs,  %-in.  and  %-in.  stone  were  gener- 


ally preferred  for  both  gravel  and  macadam 
roads. 

Driving  Concrete  Piles 

The  experiences  cited  by  different  speak- 
ers revealed  the  fact  that  concrete  piles  can 
be  driven  with  almost  any  kind  of  a  driving 
outfit  that  can  be  put  together.  In  a  case 
in  one  province  the  driver  and  boiler  were 
placed  on  the  bank,  separate  from  the  pile 
driver,  thus  permitting  the  moving  of  the 
driver  with  less  work,  cost  and  time  than 
if  the  weight  of  the  engine  and  boiler  had 
to  be  moved.  The  power  plant  remained  at 
one  location  during  the  construction  of  each 
bridge,  the  cables  being  let  through  snatch 
blocks  so  as  to  obtain  a  direct  pull.  For 
driving  concrete  piles  in  clay  it  was  recom- 
mended that  a  hole  be  made  by  driving  in 
a  12  x  12-in.  timber  and  then  withdrawing 
it. 

Painting  op  Steel  Structures 

Preservation  of  steel  structures  was  con- 
ceded to  be  a  matter  of  vital  importance, 
and  it  was  admitted  that  past  experiences 
with  paint  had  not  been  as  successful  as 
could  have  been  desired.  Several  recom- 
mendations were  agreed  upon,  among  them 
the  following :  The  use  of  pitted  steel  should 
be  prohibited  by  specifications;  standard 
specifications  should  provide  that  all  plates 
and  shapes  be  cleaned  by  sand  blasting  be- 
fore assembling  in  the  shops;  for  shop 
painting  red  lead  should  be  used,  as  at 
present;  all  bridges  painted  with  graphite 
primer  should  be  thoroughly  cleaned  and 
repainted  in  accordance  with  standard 
specifications;  no  field  painting  should  be 
done  except  after  the  most  careful  and 
thorough  cleaning  of  the  steel  surface,  and 
then  only  after  4  hr.  of  sunshine  on  a  bright, 
warm  day,  so  as  to  insure  a  dry  surface 
on  which  to  paint;  the  use  of  tar  paint 
should  be  discontinued,  except  as  required 
for  special  purposes,  in  which  case  special 
specifications  should  be  prepared  by  the 
division  of  design  or  in  duly  authorized 
tests;  boiled  oil  should  be  used  for  bridge 
painting  instead  of  raw  oil,  and  one  or  more 
portable  sand  blast  outfits  for  use  in  the  field 
should  be  supplied.  The  Kansas  City  meth- 
od of  coating  steel  with  cement  grout  put 
on  with  a  cement  gun  and  held  by  wire  mesh 
reinforcement  came  in  for  a  slight  discus- 
sion, and  it  was  suggested  that  the  method 
might  prove  advantageous  for  steel  bridges 
over  salt  water. 


The  German  Museum  of  Munich,  which 
has  done  such  notable  work  in  bringing  to- 
gether an  historical  collection  showing  the 
development  of  engineering  in  all  branches, 
has,  in  conjunction  with  the  Bavarian  gov- 
ernment, fitted  out  a  Red  Cross  train  for 
use  of  the  Bavarian  troops.  The  museum 
has  taken  full  advantage  of  its  distinguished 
technical  membership  to  insure  that  the 
train  lacks  none  of  the  improvements  which 
medical  and  engineering  science  render 
available.  The  operating  and  disinfecting 
cars  are  exceptionally  well  equipped.  The 
train  consists  of  twenty-nine  cars,  as  fol- 
lows: Fourteen  cars  for  enlisted  men,  each 
containing  fourteen  beds;  one  car  for  offi- 
cers, with  seven  beds;  two  cars  for  doctors 
and  nurses,  and  two  for  other  hospital  at- 
tendants; three  cars  for  baggage  and  stor- 
age and  one  each  for  operating,  disinfect- 
ing, electric  lighting  equipment,  officer  in 
charge,  cooking,  provisions  and  linen.  The 
car  for  linen  is  fitted  with  a  small  laundry. 
The  crew  for  handling  the  train,  including 
doctors  and  nurses,  is  forty-six. 
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Pennsylvania  Commission 
Issues  Rules  Regarding  Dams 

Give    Complete  Instructions  for  Prospective  Dam 

Builders  to  Aid  Water  Supply  Board  to 

Study  Propositions 

AN  ACT  passed  by  the  Pennsylvania 
Legislature  in  June,  1913,  makes  it  un- 
lawful to  construct  any  dam  or  other  water 
obstruction,  or  to  make  any  change  in  or 
addition  to  an  existing  dam  in  that  State 
without  the  consent  or  permit  of  the  Water 
Supply  Commission  upon  written  applica- 
tion, to  be  accompanied  by  complete  maps, 
plans,  profiles  and  specifications  and  such 
data  as  the  commission  may  require.  Rules 
and  instructions  have  just  been  issued  by 
the  commission  to  aid  its  engineering  de- 
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(c)  A  longitudinal  section  of  the  dam  or 
cross-section  of  the  valley  at  the  site  of  the 
dam,  showing  the  elevation  of  the  crest  of 
the  dam,  the  elevation  of  the  flow  line 
of  the  reservoir,  the  original  surface  of 
the  ground,  the  nature  and  depth  of  the 
underlying  strata,  and  the  probable  depth 
of  the  excavation  for  the  foundation  or 
cut-off.  Subsurface  investigations  should 
be  made  at  the  site  of  the  dam,  by  means 
of  test  pits  or  borings. 

(d)  Typical  cross-sections,  which  should 
be  drawn  to  a  scale  of  not  less  than  1  in. 
to  10  ft.,  and  include  a  maximum  section  of 
the  dam.  They  should  show  the  original 
surface  of  the  ground,  and  subsurface  con- 
ditions as  disclosed  by  test  pits  or  borings, 
the  probable  depth  of  excavation  for  foun- 
dations or  cut-offs,  the  elevation  of  the 
crest  of  the  dam,  and  the  elevation  of  the 
flow  line  or  normal  water  surface  in  the 
reservoir.  If  the  dam  is  of  earth  the  depth 
of  stripping  should  be  shown,  the  position, 
material  and  dimensions  of  the  cut-off  or 
core  wall,  the  width  of  crest,  the  slopes  and 
the  nature  and  dimensions  of  the  slope  pro- 


Assumptions 
m.  of  Water  i>  Pounds  per  Cu  Ft. 
Wt  of  tfasonry? Pounds perCuFt. 
Analysis  to  Show  Resultant 
Lines  or  Pressure  For: 
Case  I,  Reservoir  Empty 
CaseE.Reservoir  Full 
CoseEF.RfiservoirFull.  Upm/ard 

Pressure  Considered 
Ice  Pressure? 
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THIS    IS   THE   KIND  OP  DRAWING  WHICH   PENNSYLVANIA   DAM    BUILDERS   ARE   REQUIRED   TO 
SUBMIT  FOR  APPROVAL  TO  THE  WATER  SUPPLY  COMMISSION 


partment  and  for  the  guidance  of  those  in- 
terested. The  following  extract  of  the  re- 
quirements for  submitting  plans  is  taken 
from  these  instructions,  and  is  accompanied 
by  a  typical  drawing  of  the  cross-section  of 
a  masonry  dam.  Five  other  sample  draw- 
ings are  included  in  the  pamphlet  issued  by 
the  commission. 

Detail  of  Plans  Submitted 
The  plans  and  specifications  to  be  sub- 
mitted with  each  application  should  illus- 
trate and  describe  in  detail  the  proposed 
structure  and  the  methods  to  be  employed 
in  its  construction,  and  should  include  the 
following : 

(a)  A  location  plan  or  map,  showing  the 
stream  on  which  the  dam  is  to  be  built, 
the  tributary  drainage  area  and  the  prin- 
cipal topographical  features  of  the  sur- 
rounding country,  such  as  streams,  roads, 
railroads,  cities,  towns,  etc.  The  scale  of 
such  a  plan  should  be  about  1  in.  to  the 
mile,  unless  this  scale  would  make  a  plan 
of  inconvenient  or  unwieldy  size,  in  which 
case  a  different  scale  may  be  used. 

(&)  A  general  plan  of  the  dam  and  reser- 
voir to  show  accurately  the  position  of  all 
essential  details,  such  as  spillway  or  waste- 
way,  its  point  of  discharge  into  the  stream, 
pipes  through  the  dam,  inlets,  outlets, 
screen  chamber,  gate  or  valve  house,  head- 
race, canal,  mill  or  power  plant,  tailrace, 
etc.  The  area  of  the  water  surface  of  the 
pond  or  reservoir  should  be  shown  in  acres, 
and  the  capacity  indicated  in  cubic  feet  or 
gallons. 


tection,  the  position  and  dimensions  of  out- 
let pipes  or  culverts  and  cut-offs  to  prevent 
seepage  along  such  structures,  the  disposi- 
tion of  different  qualities  of  earth,  if  of 
varying  quality,  and  the  methods  and  man- 
ner of  construction.  If  of  masonry,  the 
cross-sections  should  show  all  dimensions 
and  should  indicate  the  position  and  kinds 
of  masonry  to  be  included  in  the  structure. 

(e)  Detailed  plans  of  the  spillway, 
wasteway  or  overflow,  showing  the  depth 
of  the  opening  and  its  length,  together 
with  the  width  and  shape  of  the  crest, 
grade  and  shape  of  the  approach  and  dis- 
charge channels,  if  any,  methods  of  pro- 
tecting the  toe  of  the  dam  or  end  of  the 
discharge  channel  from  erosion.  They 
should  also  give  the  dimensions  of  all  walls, 
floors,  paving,  etc.  Inasmuch  as  a  large 
percentage  of  dam  failures  is  due  to  lack 
of  adequate  spillway  capacity,  special  at- 
tention should  be  paid  to  this  feature  of 
the  design. 

(f)  Detailed  plans  of  the  outlets  or  con- 
trolling works,  showing  the  location  and 
dimensions  of  all  valves  or  sluice  gates,  in- 
takes, screen  chambers,  racks,  outlet  tow- 
ers and  gatehouses  and  appurtenances. 

(g)  Diagrams  of  forces  for  masonry 
dams,  showing  the  results  of  the  graphical 
or  mathematical  analyses,  together  with  the 
weights  and  different  conditions  assumed, 
and  the  maximum  pressures  under  these 
conditions.     (See  drawing  herewith.) 

(h)  For  reinforced-concrete  dams,  m  aa- 
dition  to  the  above,  detailed  plans  should 
be  submitted  showing  the  sizes  and  spacing 


of  all  reinforcement,  ex[MUiaioo  Joint*,  dl- 
menaiona,  etc. 

SPECinCATIONB 

The  speciflcations  should  describe  care- 
fully and  in  detail  the  preparation  of  the 
site  of  the  dam,  the  materials  to  be  em- 
ployed in  its  construction,  their  arranfe- 
ment  in  the  structure,  the  methods  to  be 
used  and  the  results  to  be  obtained.  If 
stone  or  concrete  masonry  is  to  be  used  the 
different  kinds  or  claasea  should  be  care- 
fully described,  and  the  materials  and  pro- 
portions accurately  specified. 

If  an  earth  embankment  forms  an  es- 
sential part  of  the  dam  the  quality  or  quali- 
ties of  material  should  be  specified,  and  the 
manner  of  depositing  in  the  embankment; 
and  if  in  layers,  the  thickness  of  the  layers, 
weight  and  kind  of  roller  to  be  used,  man- 
ner of  sprinkling,  size  of  stone  to  be  allowed 
to  remain  in  the  material,  etc.,  should  be 
specified.  The  slopes  to  be  used  on  the  up- 
stream and  downstream  sides  should  be 
indicated,  as  well  as  the  manner  of  pro- 
tecting each  slope  from  erosion. 

Repaiks 

If  it  is  proposed  to  make  changes  in  or 
alterations  to  an  existing  dam,  or  to  use 
flashboards,  or  to  make  repairs,  other  than 
ordinary  maintenance  work,  an  application 
for  a  permit  should  be  filed  with  the  com- 
mission. The  plans  accompanying  applica- 
tions in  such  cases  should  show  in  detail 
the  existing  conditions  as  well  as  the  pro- 
posed changes. 

Conditions  Attached  to  Pebmits 

When  an  application  for  a  permit  to 
construct  or  repair  a  dam  is  approved  by 
the  commission  the  following  general  con- 
ditions are  made  a  part  of  the  permit,  to- 
gether with  such  other  conditions  as  are 
considered  necessary  in  the  particular  case 
under  consideration: 

1.  That  the  commission  shall  be  notified 
in  advance  of  the  proposed  time  of  com- 
mencement of  work  upon  the  dam  and  of 
the  time  of  the  preparation  of  the  founda- 
tion for  the  same;  that  work  shall  not  be 
started  upon  the  foundation  subsequent  to 
this  notice  until  the  said  foundation  has 
been  approved  by  the  engineer  of  the  com- 
mission or  his  representative. 

2.  That  the  dam  shall  be  built  under  the 
direction  of  a  competent  engineer,  and  that 
he  or  his  representative  shall  be  on  the 
ground  daily  (or  frequently,  depending 
upon  the  importance  of  the  project)  during 
construction  to  interpret  and  enforce  the 
plans  and  specifications. 

3.  That  a  detailed  report  upon  the  sUtus 
of  the  construction  shall  be  furnished  to  the 
engineer  of  the  commission  on  the  fifteenth 
and  last  days  of  each  month. 

4.  That  the  construction  of  the  dam  shall 
at  all  times  be  subject  to  inspection  by 
representatives  of  the  commission,  and  that 
no  changes  in  the  plans  as  approved  shall 
be  made  except  with  the  written  consent  of 
the  commission  or  its  engineer.  The  com- 
mission reserves  the  i-ight  to  require  such 
changes  as  may  b©  deemed  necessar>-  dur- 
ing the  progress  of  construction. 


Highways  to  be  constructed  this  year  in 
King  Count>-,  Washington,  and  exclusive  of 
work  within  city  limits,  will  total  in  cost 
about  $1,000,000.  This  includes  1.4  miles  of 
brick  pavement,  6.5  miles  of  one-course 
concrete  pavement  and  about  100  miles  of 
graded  and  graveled  highway. 
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Railroad's     Maintenance     Expenses     Allocated 
Between  Freight  and  Passenger  Service 

Percentages  Used,  and  Reasons  Therefor,  in  Rate  Case  Studies 
Made  by  William  J.  Wilgus  for  the  Ulster  &  Delaware  Railroad 


THE  gradual  reduction  in  its  net  income 
and  the  impossibility,  on  the  present 
basis,  of  eaminfir  an  adequate  return  on  the 
investment  caused  the  Ulster  &  Delaware 
Railroad  to  make  a  thorough  investigation 
of  its  revenue  and  expenses  with  the  view 
of  praying  for  such  relief  from  the  Public 
Service  Commission  of  the  Second  District, 
New  York,  as  the  facts  disclosed  would 
warrant.  For  this  investigation  the  rail- 
road company  retained  William  J.  Wilgus, 
consulting  engineer,  of  New  York.  As  a 
result  of  his  findings,  the  company  peti- 
tioned the  Public  Service  Commission  for 
permission  to  increase  the  mileage  book 
rate  from  two  cents  to  three  cents  per  mile. 
A  discussion  of  the  decision  of  the  Public 
Service  Commission,  which  was  adverse 
to  the  railroad  company's  request,  will  be 
found  in  the  Engineering  Record  of  Aug. 
7,  1915,  page  154. 

In  making  his  studies  Mr.  Wilgus  gave 
much  time  to  the  allocation  of  expenses  be- 
tween passenger  and  freight  service,  a  mat- 
ter, as  is  well  known  among  railroad  men, 
beset  in  some  classes  of  expenses  with  very 
great  difficulty.  He  has  studied  at  length,  for 
example,  the  matter  of  allocating  the  main- 
tenance-of-way  and  structure  expenses  be- 
tween the  two  classes  of  service.  The  por- 
tion of  the  report  printed  below  relates 
chiefly  to  this  feature,  but  since  the  allo- 
cation of  these  particular  expenses  influ- 
ences other  allocations,  the  entire  distribu- 
tion is  followed  through  to  the  final  per- 
centages, and  then  to  the  final  study,  which 
consisted  in  splitting  what  are  ordinarily 
considered  as  passenger  revenues  and  ex- 
pen-ses  between  actual  passenger,  express 
and  mail  service. 

Value  op  Property 

Antecedent  to  the  study  of  revenues  and 
expenses  a  valuation  of  the  property  was 
made.  While  the  book  cost  is  $5,961,953, 
the  evaluation,  on  a  reproduction-less-de- 
preciation basis,  was  found  to  be  $8,230,- 
512.  With  working  capital  added,  the  ap- 
praised investment,  with  depreciation  de- 
ducted, is  $8,719,051.  Mr.  Wilgus  does  not 
favor  the  deduction  of  the  depreciation, 
amounting  to  $682,199,  but  since  this  mat- 
ter is  much  in  dispute  and  in  order  to  re- 
move it  from  the  controversy  he  has  de- 
ducted it.  Mr.  Wilgus  also  found  that  there 
should  be  added  to  expenses  for  the  year 
1914  $32,086  in  order  that  they  may  fairly 
reflect  the  true  and  proper  cost  for  that 
year,  or  in  other  words,  that  sum  should 
have  been  credited  to  operating  reserves  on 
account  of  deferred  maintenance. 

The  portions  of  the  report  printed  be- 
low follow  the  text  very  closely,  omitting 
only  the  detailed  exhibits  and,  from  some 
of  the  tables  reproduced,  the  amounts  in 
dollars  and  cents,  as  from  the  standpoint  of 
general  interest  the  ratios  are  the  more 
important.  The  portion  of  the  report  re- 
lating to  allocation  of  expenses  is  as  fol- 
lows : 

Usage  Principle  Applied 

It  is  claimed  by  many  that  the  division 
of  common  or  joint  expenses  between 
freight  service  and  passenger  service  is 
impossible   of  reasonably  accurate  accom- 


plishment. For  instance,  it  is  said  that  a 
large  share  of  the  costs  of  tie  renewals  and 
track  labor  is  in  part  governed  by  the  action 
of  the  elements,  and  to  that  extent  may  not 
be  divided  on  any  basis  of  usage ;  also  that 
the  movement  of  freight  and  passenger 
trains  is  so  interdependent  that  any  favor- 
itism to  one  class  throws  an  extra  burden 
of  expense  on  the  other,  without  any  possi- 
bility of  making  a  fair  distribution. 

Beyond  question  a  precise  allocation  of 
common  or  joint  expenses  is  not  practicable, 
but  on  any  given  road  it  would  seem  feasi- 
ble to  make  a  division  that  will  be  so  equit- 
able that  the  margin  of  error  may  be  con- 
sidered negligible  or  at  least  unimportant. 
In  other  words,  a  carefully  chosen  method, 
based  on  usage,  should  give  approximately 
correct  even  if  not  precise  results.  As  a 
rule  the  adoption  of  a  defensible  alternate 
usage  method  of  dividing  a  common  ex- 
pense will  not  produce  a  substantially  dif- 
ferent result. 

Division  op  Property  Investment 

When  it  comes  to  a  division  of  the  prop- 
erty investment  there  has  been  room  for 
even  wider  ranges  of  opinion.  Some  have 
taken  the  position  that  the  revenue  or  re- 
turn should  be  the  measure,  but  the  Minne- 
sota Rate  Case  decision  very  properly  has 
disposed  of  this  illogical  method  in  the 
following  language: 

"If  the  property  is  to  be  divided  accord- 
ing to  the  value  of  the  use,  it  is  plain  that 
the  gross  earnings  method  is  not  an  accu- 
rate measure  of  that  value." 

"The  value  of  the  use,  as  measured  by 
return,  cannot  be  made  the  criterion  when 
the  return  itself  is  in  question.  .  .  .  When 
the  rates  are  in  controversy  it  would  seem 
to  be  necessary  to  find  a  basis  for  a  di- 
vision of  the  total  value  of  the  property 
independently  of  revenue,  and  this  must  be 
found  in  the  use  that  is  made  of  the  pron- 
erty."  ^    ^ 

The  usage  methods  employed  in  the  re- 
port are  in  harmony  with  the  general  prin- 
ciple thus  approved  by  the  Supreme  Court, 
and  they  are  believed  logically  to  accord 
with  railroad  conditions  and  practice. 

Allocation  of  Revenues 
Operating  revenues,  constituting  97  per 
cent  of  the  gross  revenues  reported  in  the 
income  account  of  the  company,  are  assign- 
able direct  to  freight  and  passenger  serv- 
ices respectively.  The  small  remainder, 
consisting  of  "other  income"  and  not  from 
auxiliary  operations,  has  been  allocated  in 
the  same  proportion  as  the  operating  reve- 
nue, viz.,  63.1  per  cent  to  freight  and  36.9 
per  cent  to  passenger  service. 

Profit  and  loss  adjustments,  affecting  as 
they  do  the  property  as  a  whole,  have  been 
apportioned  at  the  ratios  hereinafter  found 
to  apply  in  the  case  of  the  investment  in 
road  and  equipment,  viz.,  59.8  per  cent  to 
freight  and  40.2  per  cent  to  pas.senger  serv- 
ice. 

Allocation  of  Operating  Expenses 
Maintenance  of  Way  and  Structures 
Track  and  bridge  items  have  been  ap- 
portioned on  the  basis  of  the  gross  ton- 
mileage  that   pas.ses   over  them,    in   which 


is  included  the  total  weights  of  locomotives, 
cars  and  contents  multiplied  by  the  miles 
moved. 

As  regards  the  comparative  effect  per  ton 
of  weight  of  passenger  and  freight  trains, 
it  is  the  opinion  of  Mr.  Wilgus  that,  gen- 
erally speaking,  there  is  no  appreciable 
difference,  if  in  considering  the  higher 
speeds  in  passenger  service  equal  attention 
is  paid  to  destructive  agencies  peculiar  to 
the  freight  service,  such  as  drippings  and 
droppings  from  coal  and  refrigerator  cars, 
imperfections  of  equipment  and  heavier 
wheel  concentrations,  twisting  action  of 
the  locomotives  at  slow  speeds  and  the  in- 
terference of  slow  trains  with  track  labor, 
the  fouling  and  destructive  action  of  the 
products  of  combustion  of  inferior  grades 
of  coal  often  used  in  freight  services,  and 
more  frequent  stoppages  and  reversals  of 
movements. 

Effects  of  Freight  Traffic 

Corrosive  drippings  are  detrimental  to 
floorbeams  and  stringers,  and  solid  floors 
of  bridges;  to  track  fastenings  such  as 
spikes,  tie-plates,  bolts  and  splices;  and  to 
rails,  frogs  and  switches.  Droppings  from 
freight  trains  such  as  lumps  of  coal,  rub- 
bish, loose  doors  and  other  broken  parts, 
increase  danger  and  add  to  the  cost  of  polic- 
ing. 

Side  bearings  on  freight  cars  are  so  stiff 
as  to  provide  much  less  freedom  of  adjust- 
ment to  varying  track  conditions  than  on 
passenger  cars.  This  has  been  strikingly 
shown  on  tracks  used  exclusively  for 
freight  traffic,  where  trucks  in  passing  from 
curve  to  tangent  retain  their  slewed  posi- 
tion and  grind  the  outer  rail  for  consider- 
able distances.  Springs  under  freight  cars 
are  less  delicately  adjusted  than  on  passen- 
ger cars,  with  correspondingly  greater 
shock  to  track  and  structures,  especially 
in  the  case  of  eight-wheel  coal  cars  having 
18,750  lb.  per  wheel  as  contrasted  with 
twelve-wheel  passenger  coaches,  weighing 
but  12,500  lb.  per  wheel.  Superworn  tires, 
flat  spots  on  wheels,  dragging  brake-beams 
and  draft  rigging,  and  similar  imperfec- 
tions peculiar  to  freight  equipment,  cause 
additional  wear  and  tear. 

Slowly  moving  freight  locomotives  when 
exerting  their  maximum  tractive  force, 
cause  a  twisting  action  from  side  to  side 
that  tends  to  work  track  out  of  line  as 
much  or  more  than  higher  speed  passenger 
trains;  and  it  is  well  known  that  a  long 
slow-speed  freight  train  causes  more  inter- 
ference with  track  labor,  from  suspension 
of  operation  of  section  men  while  the  train 
is  passing,  than  in  the  case  of  passenger 
trains  that  move  quickly  and  therefore  are 
out  of  the  way  more  promptly. 

Freight  locomotives  consume  more  coal 
and  frequently  use  a  poorer  grade  of  fuel, 
and  the  resulting  larger  volume  of  cinders, 
gases,  and  smoke  fouls  the  ballast,  cor- 
rodes metallic  structures,  and  injures  paint 
on  buildings,  bridges,  and  signals  to  a 
greater  extent  than  with  passenger  power. 
Freight  locomotives  under  load  stop  and 
start  more  frequently,  causing  slipping  of 
drivers  that  blisters  and  wears  the  rail. 
Local  freights  do  more  or  less  switching  on 
main  tracks  and  at  stations,  with  accom- 
panying wear  and  tear  on  track  and  struc- 
tures. 

Judgment  Must  Guide  Decision 

It  therefore  seems  clear  that  relative 
speeds  of  pas.senger  and  freight  trains  are 
.so  variable,  and  the  instances  in  which  the 
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latter  are  more  destructive  to  track  and 
structures  so  numerous,  that  any  attempt 
arbitrarily  to  fix  the  percentage  that  one 
exceeds  the  other  would  lead  to  question- 
able results.  Judgment,  which  in  any  event 
must  guide  a  decision,  would  seem  to  lead 
to  the  conclusion  that,  taking  all  these 
facts  into  consideration,  the  added  cost  of 
maintenance  chargeable  to  passenger  serv- 
ice by  reason  of  higher  speeds  is  practi- 
cally offset  by  many  features  incident  to 
the  slower  speed  traffic. 

As  to  the  comparative  effect  of  locomo- 
tives and  of  the  load  they  haul,  it  is  possi- 
bly true  that  the  former  cause  somewhat 
more  damage  per  ton  than  the  latter,  but 
not  to  the  extent  that  might  be  imagined. 
For  instance,  taking  two  loaded  coal  cars 
weighing  150  tons,  their  smaller  diameter 
wheels,  less  perfect  construction  and  main- 
tenance, and  drippings  and  droppings  may 
be  said  to  go  far  toward  equaling  the  twist- 
ing and  corrosive  effects  of  a  locomotive  of 
the  same  weight;  and  in  passenger  service 
the  smaller  wheels  and  tail-end  side  swing 
may  be  considered  as  going  far  toward 
equaling  the  destructive  action  of  the  loco- 
motive. 

Summarizing,  in  the  absence  of  precise 
data,  and  taking  into  account  the  complexity 
of  the  problem,  it  seems  fair  to  say  that 
under  average  conditions  a  gross-weight 
ton  of  passenger  train  creates  the  same 
destructive  effect  on  track  and  bridges  as 
a  gross-weight  ton  of  freight  train;  and 
that  an  attempt  to  assign  constructive  ton- 
nage to  portions  of  the  rolling  load  as  the 
measure  of  their  assumed  excess  wear  and 
tear  on  track  and  structures,  will  result 
either  in  complications  and  contradictions, 
or  in  so  many  variations  in  the  formula  as 
to  make  the  exceptions  prove  to  be  the  rule. 

,  Other  Maintenance  of  Way  Items 

Such  items  as  crossings,  fences,  signals, 
removal  of  snow  and  ice,  buildings,  docks 
and  wharves,  have  been  divided  on  the  basis 
of  train-mileage,  as  that  measure  of  usage 
appears  to  most  nearly  fit  the  case. 

The  maintenance  of  certain  tracks  and 
structures  has  been  assigned  direct  to  the 
service  in  which  they  are  exclusively  en- 
gaged. 

AH  items  unapportionable  on  a  usage 
basis,  such  as  superintendence,  stationery 
and  printing,  etc.,  have  been  allocated  in 
the  same  proportion  as  the  sums  of  the 
other  items. 

Maintenance  of  Equipment  and  Traffic 

Expenses 

Locomotive  costs  have  been  divided  on 
the  basis  of  locomotive  mileage,  car  costs 
have  been  assigned  direct,  and  all  others 
have  been  apportioned  from  the  sum  of 
the  allocations  thus  obtained.  Locomotive 
costs  have  been  divided  on  the  basis  of 
locomotive  mileage,  because  the  same  en- 
gines are  used  interchangeably  in  freight 
and  passenger  service — in  other  words,  the 
road  has  only  one  class  of  locomotives. 

The  larger  part  of  traffic  expenses  are 
assignable  direct  and  the  small  balance 
has  been  divided  on  the  ratios  obtained 
therefrom. 

Transportation  and  General  Expenses 

Items  affected  by  train  movements,  such 
as  dispatching  trains,  signals  and  inter- 
locking, crossing  flagmen  and  gatemen, 
train  supplies  and  expenses,  and  station 
costs  have  been  apportioned  on  the  basis 


Table  1— PERcKNTAOKg  or  Expcniu  CUAmaBAn.s  to 
Freight  and  to  PAsiiNon  Bairioa 

FrelKht  PMMncar 
Account  Scrvloa,     Swvto*. 

Maintenance   of   way  and  .true''"  ^'"^  P«rC,n« 

tures    gj  2  ig  t 

Maintenance  of  equipment^ '.'.'.'.'.'.     ii.i  ti.t 

Tiafflc  exi)enne« 28.B  718 

Transportation  expenses Sg.8  41  I 

Ceneral  expenses   5g.2  n.t 

Total,  operating  expense  ratios     56.1  4t.» 

It  18  Interestlni?  to  note  In  this 
connection  that  the  operating 
revenue  ratios  are ell  tf  I 


of  train-mileage,  except  those  portions  that 
are  assignable  direct. 

Yard  expenses  have  been  allocated  on 
the  basis  of  yard  locomotive  mileage,  while 
road  enginehouse  costs,  and  lubricants  and 
other  supplies  for  road  locomotives,  have 
been  apportioned  on  the  basis  of  road  loco- 
motive-mileage. 

For  allocating  the  costs  of  enginemen, 
fuel,  water  and  trainmen  in  road  service. 


ratios  were  MccrtaiiMd  from  Mctual  obacr- 
vations  and  tMta  on  the  ground,  m  the 
company's  records  do  not  teparmte  Umm 
items  between  the  two  claMes  of  Mrriee. 

Of  the  remaining  items  a  portion  eoold 
be  assigned  direct,  and  the  balanea,  amp- 
portionable  on  a  usage  basis,  including 
superintendence,  stationery  and  printing, 
etc.,  has  been  allocated  in  the  same  propor- 
tion as  the  sums  of  the  other  items. 

A  small  part  of  the  general  expense  wm 
found  to  be  assignable  direct,  and  the  re- 
mainder has  been  divided  in  the  same  pro- 
portion as  the  totals  of  all  of  the  other 
operating  expenses. 

Following  the  procedure  as  thus  outlined 
the  resultant  ratios,  shown  in  detail  in 
Table  2,  are  those  given  in  Table  1. 

Alu)cation  of  Othbk  Inns 

Hire  of  equipment  is  assignable  direct, 
but  taxes  have  required  division  and  for 
this  purpose  the  use  of  the  ratios  found  to 


Table  2 — Pekcentaqes  Showinq  Allocation,  in  Dbtail,  Betwun  I'AssKNosa  and  Fbuoht  Baartcaa.  m 

Yeas  Bndbd  Jdns  SO,  1*14. 

Basis  of  Paaaaocsr 

Items  Allocation  Par  eMit 


I. 


— Maintenance  of  Way  and  Structures: 

( 1 )  Ballast ;  ties  ;  rails  ;  other  track  material ;  roadway 
and  track  ;  bridges,  trestles  and  culverts ;  and  roadway 

tools  and  supplies — in  Joint  service Qroaa  ton  mlleaaa 14. • 

(2)  Above-mentioned   items    (1)    exclusively    In   passenser 

service Actual   !••.• 

(3)  Above-mentioned     items     (1)     exclusively     in    freight 

service Actual   

( 4 )  Removal  of  snow,  sand  and  Ice :  over  and  undergrade 
crossings',  grade  crossings,  fences,  cattle-guards  and 
signs :  snow  and  sand  fences  and  snow  sheds ;  signals 
and      interlocking     plants:     buildings.      ILxtures     and 

grounds  ;  and  docks  and  wharves — In  Joint  service Kev.  train  mileage ((.( 

(5)  Above-mentioned    items    (4)    exclusively   in  passenger 

service     Actual   lM.t 

(6)  Above-mentioned     Items     (4)     excluaively     in     freight 

service     Actual   : 

IS.t 

(7)  Supt. :    Injuries   to   persons:    stationery   and   printing: 

other  expenses;  and  maintenance  Joint  facilities Av.  of  above  allocations 


Total,  maintenance  of  way  and  structures. 


It.l 


n. — Maintenance  of  Equipment :  „        .  ..  .. . 

(1)  Locomotives    R«v.  loco,  mileage 47.J 

(2)  Passenger-train  cars Actual    1»0.9 

( 3 )  Freight-train  cars   Actual 

SM 


( 4 )  Supt. ;  work  equipment :  Injuries  to  persons :  shop 
machinery  and  tools ;  stationery  and  printing  and 
other  expenses  


Av.  of  above  allocatlona 
(II)    


611 


Total,  maintenance  of  equipment. 


III. — Trafflc  Expenses: 

(1)  Assignable  direct 

(2)  Joint    


,  Actual   

,  Same  as  actual 


IV. 


(1) 


(2 
(3 
(4 

(5 

( 

(7 

( 

( 
(10 
(11 
(12 
(13 
(14 
(15 
(16 
(17 
d' 
(19 
(20 


items     (1)     exclusively     In     freight 


Total,   traffic  expenses 

-Transportation  Expenses: 

Despatching  trains  :  station  employees  :  station  supplies 
and  expenses  :  interlockers  and  block  and  other  signals : 

crossing  flagmen  and  gatemen — in  Joint  service 

Above-mentioned    Items    (1)    exclusively    In   passenger 

service  

.Above-mentioned 

sprvicG  •• ,,,,>■.•••••■•■•■••••■■•■••■■ 

Weighing  and  car  service  associations:   coal  and  ore 
docks  ;  and  loss  and  damage 

)    Yard    expenses     

)   Road  enginemen 

)   Fuel  for  road  locomotives. 

)   Enginehouse  expenses — road 

)  Water  for  road  locomotives 

)   Lubricants  for  road  looomotl ves 

)   Other  supplies  for  road  locomotives 

)   Road  trainmen  : 

)   Train  supplies  and  expenses 

)   Clearing  wrecks  (part) 

)   Damage  to  property  <.P"'>;-;.- >■■•,;; 

)   Damage  to  ftock  on  right-of-way  (part) 

)   Stationery  and  printing  (part) 

)   Other  expenses  (part) 

)   Injurv  to  persons  (part) ... ■ .  • 

)  Operating  Joint  yards  and  terminals 


Rev.    train   mileage. 
Actual    


SS.t 


71.S 
71.S 


71.5 


1O6.0 


Actual 


Actual    

Sw.   loco,  mileage 

Actual,  based  on  test* .  . 
Actual,  baaed  on  tests. 
Rev.  road  loc.  mile . . . . 
Actual,  based  on  tests. 
Road  loco,  mileage . . . . 
Ro.id  loco,  mileage.  .  .  . 
Actual,  based  on  tests. 
Rev.  train  mileage  .  . .  . 

Actual    

Actual   

Actual   

Actual 

Actual 

Actual   

Actual    


0 
17.6 
S».4 

41.0 
49.3 
41.0 
4S.4 
40.4 

n* 


(21)   Supt. 

to  stock  on 

ery   and   printing 


clearing  wrecks;  damage  to  property;  damage 

Ight-of-way  Injuries  to  persons:  statlon- 

and    other   expenses,   exclusive    of 


above  Items,  14  to  19, 


mc^sAJe.^  ..■:...  ::::.:.  :. .::  Av^^o.^  above  a^'ooulon. 


41.2 


41.x 


Total,  Transportation  Expenses 

Grand  total,  exclusive  of  general  expenses. 


V —General  Expenses:  Actual    

(1)  Assignable  direct ^v.  of  above  allocations 

(2)  Joint    (I-IV)   4S.I 


S?a^to"t«roper^tTn1'  expense,;  -.s-  Ve^ii: 


4».» 


rraifbt. 
Parr    - 


•6.1 


100.0 


44.1 


n.6 


44.1 


100.0 

• 
11.6 
•0.« 
60.0 
60.T 
66.0 
60.0 
60.0 
*•.< 
44.1 


6«.6 


SCZ 


6C1 
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obtain  in  the  hereinafter  described  appor- 
tionment of  the  investment  in  road  and 
equipment  seemed  equitable,  viz.,  59.8  per 
cent  to  freight  and  40.2  per  cent  to  pas- 
senger service. 

Small  portions  of  the  investment  in  road 
have  been  apportionable  direct  to  each  serv- 
ice. The  remainder  devoted  to  joint  service 
has  been  divided  on  the  same  ratios  of 
usa^  that  were  found  in  the  case  of  main- 
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TjkSLB    S — AlXOCATIOK    OP    INVSSTMENT    TO    FRBIOHT 
AKD  PaSSENQER  SDtnCB 

Freight  Passenger 
Service,      Service, 
_  Per  Cent    Per  Cent 

Road    61.9  38.1 

Equipment    43.<  56.6 


Total,  road  and  equipment.. 


59.8 


40.2 


tenance  of  way  and  structures:    61.2  per 
cent  freight  and  38.8  per  cent  passenger. 

Equipment  has  been  apportioned  by  as- 
signing cars  direct  to  the  services  in  which 
they  are  used  exclusively,  and  by  allocating 
the  locomotive  on  a  switching  and  road 
locomotive  mileage  basis  respectively. 
Work  equipment  and  overhead  charges 
have  been   apportioned  on  the  ratios  ob- 


Tabli    6 — Allocation    Between    Passenger,   Mail 
AND  Express  Business 

Revised  results,  includ- 
ing suitable  pro- 
vision for  reserves : 

Passengers     Mail       Express 

Gross  income $392,400     $16,S55     $33,313 

Outgo 326,495        24,215        52,S69 

Net  income $65,905  17,460         tt'J,5S6 

Investment  —  book 

cost     $1,929,365   $143,092   $312,419 

Rate    of    return,    per 

cent    3.42  0  0 

Investmen  t — ap- 
praised cost  $2,805,090  $208,041   $454,224 

Rate    of    return,    per 

cent    2.35  0  0 

Operating  ratios,  per 

cent    87.1         160.3  166 

age  of  reserves,  being  but  1.63  per  cent  on 
book  cost  or  1.12  per  cent  on  appraised  cost, 
in  contrast  with  4.63  per  cent  or  3.15  per 
cent,  respectively,  on  the  portion  of  prop- 
erty assignable  to  freight  service. 

This  difference  is  further  emphasized  by 
comparing  the  operating  ratios.  For  each 
dollar  earned  in  the  passenger  service  95.4 
cents  are  expended  in  operating  expenses, 
leaving  but  4.6  cents  for  taxes,  car  hire  and 
return  to  the  investor;  while  in  the  freight 


Table  4 — Allocation  op  Cost  op  Roao,  Eqdipment  and   Workinq   Capital 

Services 

Basis  of 
Item  Service 

Equipment   Joint 

f  Passenger 

Road    \  Freight 

I  Joint 


TO   Passenger  and  Freight 
Ratio 
Percentage 
Allocation  Pass.      Frt. 

(See  text)    66.6       43.4 

(See  text)   100.0       

(See  text)   100.0 

Av.    Ratio    of    joint    maln.-of-way    and 

struct  exps.    38.8       61.2 


Total,  road 38.1  61.9 

Total,   road  and  equipment 40.2  59.8 

Working  capital  (June  30.  1914) 40.2  59.8 

•  Grand  toUl 40.2  59.8 


tained  from  the  totals  of  the  above  de- 
scribed allocations. 

The  resulting  ratios,  shown  in  detail  in 
Table  4,  are  summarized  in  Table  3. 

Working  capital  has  been  allocated  by 
using  the  last  mentioned  ratios  of  59.8  per 
cent  and  40.2  per  cent. 

Allocation  of  Results,  1914 

Applying  these  various  ratios  [this  is 
shown  in  great  detail  in  exhibits  in  the  re- 
port], the  results  are  those  given  in  Table  5. 

It  will  be  seen  that  passenger  service  re- 
turns a  much  smaller  rate  on  the  property 
investment  than  freight,  the  percentage, 
after  making  due  allowance  for  the  short- 


Tabls  a — Application  op  Pescentaoes  to  Rbvekue 
AND  Expense  Accounts  for  1914 

At  Reported  by  Company:  (Insufficient  amounts  in- 
cluded In  expenses  for  deferred  maintenance,  etc. ) 

Freight  Passenger 

_                                                        Service  Service 

GrOM  income $708,242  $413,201 

Outgo     565,129  390,694 

Net  per  Income  account. . .  .•  $141,113  $22,507 

Add  proflt  and  loa  adJustmenU        43,684  29,367 

Total  return  as  reported $184,797  $51,874 

Investment — book  cost $3,577,077     $2,384,876 

'  Rate  of  return,  per  cent 5.17  2.18 

Investment — appraised  cost. .  .$5,251,696     $3,467,355 
Rate  of  return,  per  cent 3.62  1.50 

Operating  ratios,  per  cent 69.1  92.2 

At  Revtted:   (Provision   for  deferred  maintenance, 
etc.,  increasedo 

Freialit  Paaaenger 

_  . .                         Service  Service 

R«tam  as  reported $184,797  $51,874 

Leas  shortage  In  reserves  for 

deferred  maintenance,  etc. .        19,201  12,885 

Total  return  aa  revised. $1S5,69<  $33,939 

Rate  of  return: 

•  On  book  cost,  per  cent 4.63  1  63 

On  appraised  coet,  per  cent.       3.15  1.12 

Operating  ratios,  per  cent. . . .       71.«  '  95.4 


service  for  each  dollar  earned  71.9  cents 
are  disbursed  for  operating  expenses,  leav- 
ing 28.1  cents  for  the  other  obligations. 

It  is  plain  that  the  returns  for  both 
classes  of  service  are  inadequate,  and  that 
any  relief  should  first  be  sought  through 
an  increase  of  rates  in  the  passenger  serv- 
ice which  is  not  bearing  its  fair  share  of 
the  load. 

Returns   on   Passenger,    Mail   and 
Express  Business 

As  there  are  three  sources  of  revenue  in 
the  passenger  service,  viz.,  passengers, 
mail  and  express,  an  inquiry  is  necessary 
into  the  results  from  each. 

The  simplest  and  most  easily  applied 
usage  method  of  apportioning  joint  reve- 
nues, outgo  and  facilities  in  connection 
with  the  three  classes  of  traffic  handled  on 
passenger  trains,  appears  to  be  space-miles, 
or,  inasmuch  as  all  passenger  train  cars  are 
of  equal  width,  car-foot  miles.  This  method 
gives  proper  credit  to  the  relative  car-floor 
space  enjoyed  by  each  class  of  passenger 
train  transportation  and  ignores  relative 
weights  of  contents  which  are  such  a  small 
proportion  of  the  total  gross  train  weights 
that  they  have  a  negligible  effect  on  the  cost 
of  operation. 

It  will  be  of  interest  to  note  that  the 
United  States  Senate  Committee  on  Rail- 
way Mail  Pay  has  endorsed  car-foot-mileage 
as  a  proper  measure  of  usage  in  place  of 
the  weight  basis. 

The  ratios  ascertained  from  estimates 
of  comparative  floor  space  areas,  furnished 
by  the  officials  of  the  company,  are  as  fol- 
lows: 


Ratio  percentage 
__       ,,  Passengers     Mall     Express 

Operating  revenue 88.7  3  8  7  5 

Car-foot-mlleage 80.9  6.0  13!l 


It  will  be  seen  that  mail  and  express  en- 
joy a  much  larger  share  of  the  service  and 
facilities  than  they  yield  in  revenue. 

Appucation  to  Results  for  1914 

The  car-foot-mileage  ratios  applied  in 
the  revenues  and  expenses  for  the  year 
ended  June  30,  1914,  give  the  results  shown 
in  Table  6. 

Summary  as  to  Passenger,  Mail  and 
Express  Business 

That  the  oft  repeated  dissatisfaction 
with  present  mail  and  express  compensa- 
tion on  railroads  generally  throughout  the 


Table  7— Passenger  Fares  Per  Mile,  1914 
Oross  revenue:  Cents 

Operating  revenue — Fares 2.49 

Miscellaneous  ....    0.01 

r^.v.  2.50 

Other  revenues    o.29 

Outgo:  ^•''' 

Operating  expenses,  including  shortage 

in  reserves   2  18 

Other  outgo o!l4 

2  32 

Balance  for  return  on  investment,  addi- 
tions and  betterments,  etc o.47 

United  State-s  applies  with  equal  force  to 
the  situation  on  the  Ulster  &  Delaware 
Railroad  is  apparent  from  this  showing. 
These  two  classes  of  transportation  are 
operated  at  a  distinct  loss,  but  there  is  no 
remedy  obtainable  until  the  Government 
takes  suitable  action  through  Congress  and 
the  Interstate  Commerce  Commission. 

Therefore,  partial  relief  may  be  had 
through  passenger  fares  only,  the  averages, 
of  which  per  mile  in  1914  were  as  those 
shown  in  Table  7. 

As  above  shown,  this  small  balance  per 
passenger-mile  yields  but  3.42  per  cent  on 
the  investment  as  recorded  on  the  books,  or 
2.35  per  cent  on  the  appraised  cost,  either 
of  which  is  far  below  a  fair  return. 

There  being  two  general  classes  of  pas- 
senger fares,  mileage-ticket  and  straight- 
ticket  and  miscellaneous,  an  inquiry  into 
each  is  necessary  in  order  that  any  in- 
crease may  be  placed  where  it  equitably  be- 
longs. 

Proposed  Increase  of  Passenger  Rates 

The  evidence  given  above  demonstrates 
that  the  average  actual  cost  per  passenger 
mile  in  1914,  exclusive  of  a  return  on  the 
investment,  was  2.32  cents,  or  largely  in 
excess  of  the  2-cent  mileage  ticket  rate. 
Stated  differently,  the  portion  of  the  public 
that  is  traveling  at  the  2-cent  ratio  is  car- 
ried at  a  distinct  loss,  while  the  revenue 
obtained  from  all  passengers  yields  a  re- 
turn that  is  grossly  inadequate. 


Table  8 — Eppkct  op  Increase  in  Milbaqe-Tickbt 
Rate,  Based  on   1914  Results 

Grand 
Total  Total 

Pas-        Pas-  Pass. 

senger  senger  Freight  and  Frt 
Fares  Service  Service  Service 
Kxlstlng  net  In- 
come  after 
making  suit- 
able provision 
for  deferred 
maintenance, 

etc $65,905   $38,989   $165,596   $204,585 

Proposed  increase 
I  n  passenger 
mileage  -  ticket 
rates  from  2c. 
to  3c.  per  mile     53,450     53,450         0  53,460 


$119,355 

$92,439 

$165,596 

$258,035 

Kate     of     return 

on    book    cost. 

per  cent  

■    6.19 

3.88 

4.63 

4.33 

Rate  of  return  on 

appraised   cost, 

per  cent   

4.25 

2.67 

3.15 

2.96 

Operating   ratios. 

per  cent  

75.6 

84.1 

71.9 

76.8 
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Under  these  circumstances  the  least  that 
can  be  done  is  to  raise  the  mileage-ticket 
rate  from  2  cents  to  the  straight-ticket 
rate  of  3  cents  per  mile,  the  effect  of  which, 
based  on  1914  results,  is  shown  in  Table  8 
on  the  preceding  page. 

Summarizing,  the  increase  in  the  pas- 
senger mileage-ticket  rate  from  2  cents  to 
3  cents  per  mile,  based  on  1914  results, 
would  yield  an  additional  revenue  of  $53,- 


450,  and  this  would  bring  down  the  operat- 
ing ratio  of  passenger  transportation  ap- 
proximately to  the  average  for  all  branches 
of  service,  would  place  all  passengers  sub- 
stantially on  the  same  basis,  would  make 
the  rates  of  return  on  the  investment  de- 
voted to  passenger  and  freight  service 
more  nearly  alike,  and  would  still  leave  the 
return  to  the  owners  of  the  property  well 
below  a  fair  rate. 


Track  Renewal   Discloses   Perfect  Condition  of 
14- Year-Old  Granite  Pavement 

Two-Thirds  of  the  Grouted  Blocks  on  Main  Street,  Wor- 
cester, Could  Be  Relaid,  if   City  Ordinance  Permitted 


STREET  railway  track  reconstruction  at 
Worcester,  Mass,  involving  the  removal 
of  grouted  granite  block  pavement  between 
the  rails  and  along  2-ft.  strips  on  either 
side,  has  disclosed  the  fact  that  the  pave- 
ment is  in  almost  perfect  condition  in  spite 
of  the  fact  that  it  has  been  in  continuous 
service  for  14  years  with  no  expenditure  for 
maintenance  or  repairs  except  in  the  case 
of  street  openings  to  reach  subsurface 
structures.  The  work  is  being  done  by  the 
Worcester  Consolidated  Street  Railway  on 
Main  Street,  between  Lincoln  Square  and 
Chandler  Street.  The  line  is  double-tracked, 
being  in  the  busiest  section  of  the  city,  and 
the  renewal  of  rails  is  being  accompanied 


tween  and  outside  the  tracks  the  pavement 
is  in  perfect  condition,  and  only  the  rail 
wear  has  made  it  necessary  to  replace  the 
granite  blocks  between  and  just  outside  the 
tracks.  The  blocks  not  to  be  used  in  paving 
again  are  transformed  into  crushed  stone 


Cross-bonding  is  done  every  600  ft.  Tb* 
rail  is  laid  mainly  at  night  after  traflfe 
has  ceased,  one  track  being  available  for 
the  use  of  a  derrick  car. 

The  removal  of  overhead  feeders  required 
the  building  of  a  conduit  under  the  easterly 
track,  and  the  excavation  for  the  trench  la 
6  ft.  deep  and  30  in.  wide  at  the  bottom. 
Orangeburg  fiber  duct  3.5  in.  in  inside 
diameter  is  installed,  the  line  carrying  80 
or  36  ducts  according  to  location.  Both 
positive  and  return  feeders  are  to  be  drawn 
in,  and  the  duct  area  provides  for  future 
cables  and  for  rentals. 

No  track  ballast  is  required,  an  excellent 
gravel  foundation  being  available  through' 
out  the  work.  The  ties  are  laid  upon  a  bed 
of  gravel,  which  is  leveled  to  within  8  in. 
of  the  top  of  the  tie.  Concrete  of  1  part 
cement,  3  parts  sand  and  6  parts  crushed 
stone  is  poured  around  the  ties  to  a  total 
depth  of  5  in.,  thus  surrounding  the  base 
of  the  rail.  On  top  of  the  concrete  a  1-in. 
cushion  of  sand  is  placed,  the  paving  blocks 
being  bedded  upon  this  by  the  city.  The 
blocks  are  laid  about  *4  in.  apart  and  are 


LEFT  —  EXPANSION 
STRIP  BREAKS  BOND 
BETWEEN  TRACK 
AND  PAVEMENT 


RIGHT  —  BOND  OF 
GROUT  INTACT  AND 
SAND  CUSHION  IN 
PLACE  AFTER  FOUR- 
TEEN  YEARS 


by  the  removal  of  overhead  wires  feeding 
the  trolley  system. 

In  1901  Main  Street  was  paved  with 
grouted  granite  block  at  a  cost  of  about 
$3.50  per  square  yard.  The  pavement,  it  is 
claimed,  is  the  oldest  of  its  type  on  any 
business  street  in  the  country.  At  that 
time  the  company  put  down  a  track  with 
the  Pennsylvania  Steel  Company's  Section 
222  95-lb.  girder  rails,  8  25/32  in.  high,  laid 
on  7-ft.  ties. 

Granite  Shows  Little  Wear 

The  small  amount  of  wear  shown  by  the 
pavement  upon  the  removal  of  the  grouted 
blocks  from  between  the  rails  and  from  the 
strip  outside  each  track  is  indicated  by  the 
accompanying  illustrations.  The  joints  be- 
tween the  granite  and  the  grout  are  smooth. 
The  blocks  are  well-shaped,  sharp  at  the 
edges,  and  if  desired,  about  two-thirds  of 
them  could  be  used  a  second  time.  The 
street  surface  retains  enough  roughness  to 
prevent  slipping  of  horses,  and  Frederick 
A.  McClure,  city  engineer,  states  that 
during  the  entire  life  of  the  pavement  the 
maintenance  expense  has  been  nil,  except 
where  the  surface  has  been  opened  on  ac- 
count of  other  construction  work.    Both  be- 


by  the  company  and  find  a  valuable  place  in 
the  manufacture  of  concrete  used  in  the 
reconstructed  track. 

New  Trackwork  Details 
The  new  track  consists  of  the  Pennsyl- 
vania Steel  Company's  section  273.  9-in. 
girder  rail,  weighing  125  lb.  per  yard  and 
laid  in  50-ft.  lengths.  The  rails  are  of 
Mayri  steel,  rolled  from  special  Cuban  ore, 
and  the  track  bolts  are  of  the  same  mate- 
rial. The  rails  are  laid  on  6-in.  treated 
chestnut  ties,  8  ft.  long,  with  a  minimum 
face  of  7-in.,  the  ties  being  spaced  2  ft. 
apart  on  centers.  Rail  braces  are  provided 
on  alternate  ties  and  the  joints  are  of  the 
suspended  type,  with  12-hole  plates.  The 
track  bolts,  1  in.  in  diameter,  are  provided 
with  1/16-in.  raised  threads  and  Harvey 
eriDS  and  are  of  high  elastic  limit,  having 
aTuaranteed  tensile  strength  of  100  000  lb. 
per  square  inch.  The  bolts  are  forced  home 
to  the  above  limit  in  putting  on  the  plates. 
Each  joint  is  provided  with  two  ^om- 
pressed-terminal  American  Steel  &  W  re 
Company's  copper  bonds,  o^  being  „3  in 
and  the  other  10  in.  long,  giving  full  ra 
section  conductivity.  A  500,000  circ.  mil 
cable  is  bonded  around  all  special  work. 


grouted  with  a  mixture  of  1  part  cement 
and  2  parts  sand  until  the  tops  of  the  blocks 
are  nearly  reached,  when  a  1.25  :  1.5  mix- 
ture is  used.  A  dressing  of  pea  stone  is 
then  broomed  upon  the  granite.  The  job 
was  begun  July  6  and  is  to  be  completed 
early  in  September. 

Experiment  with  Felt  Strip  to  Separate 
Track  from  Pavement 

Between  Lincoln  Square  and  School 
Street  a  strip  of  felt  6  in.  wide  and  Vi  in. 
thick  has  been  placed  vertically  between  a 
row  of  blocks  laid  parallel  to  the  outer  rail 
of  each  track  and  the  heads  of  the  other 
paving  blocks  laid  on  the  street,  the  axes 
of  the  latter  being  at  right  angles  to  the 
rail.  These  strips  are  designed  to  reduce 
the  noise  of  the  cars  by  the  insertion  of  a 
Dreak  between  the  track  and  the  solid  struc- 
ture formed  by  the  paving  blocks  and  the 
grouting.  Pending  a  test  as  to  the  water- 
lightness  of  this  construction,  it  has  been 
decided  to  omit  it  in  the  balance  of  the  job, 
as  it  was  introduced  largely  as  an  experi- 
ment. The  opinion  is  held  in  some  quar- 
ters that  with  the  felt  strip  in  service  it 
may  be  difficult  to  prevent  water  from  get- 
ting between  the  block  and  the  rail  and  ulti- 
mately reaching  the  ties,  and  the  space 
required  by  the  rail  braces  prevents  the  ap- 
plication of  a  continuous  strip  of  felt  be- 
tween the  rail  and  the  first  row  of  blocks. 

Work  is  pushed  day  and  night  and  the 
maximum  number  of  men  employed  by  the 
company  is  about  500.  The  city  force  en- 
gaged in  laying  the  blocks,  grouting  and 
cleaning  totals  about  22.  All  materials  are 
hauled  to  the  job  by  the  company,  the  prin- 
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RELAYING   BLOCKS    BETWEEN    OLD   PAVEMENT   AND   RAILWAY   TRACK 


cipal  storage  yard  being  at  Greendale,  3 
miles  north.  An  electrically  operated  side- 
dumping  car  built  for  the  company  by  the 
Wason  Manufacturing  Company  of  Spring- 
field, Mass.,  is  in  use  for  the  delivery  of 
stone,  sand,  etc.  Very  little  storage  of 
materials  is  required  on  the  street,  the 
teaming  space  on  each  side  of  the  track 
being  left  practically  free.  Concrete  is 
mixed  on  the  street  in  a  Standard  portable 
mixer,  gear-driven  by  a  5-hp.  550-volt 
motor  supplied  from  the  trolley  by  a  flex- 
ible cable  and  contact  pole,  the  machine 
having  a  capacity  of  about  15  cu.  yd.  per 
hour.  A  gasoline  engine  driven  mixer  pre- 
pares the  grout  and  all  water  used  is 
metered  at  the  hydrant. 

Blocks  Removed  with  Chisels  and 
Sledges 

In  removing  the  paving  the  joints  are  at- 
tacked by  bull  point  chisels  and  16-lb. 
sledges.  Picks  are  then  run  under  the 
paving  blocks  and  the  sand  pulled  out.  The 
blocks  are  then  broken  off,  singly  or  in 
groups,  by  sledges,  and  are  removed  to  the 
side  of  the  street.  The  grout  is  in  excellent 
condition  despite  its  14  years'  service,  and 
is  crushed  and  screened  with  the  blocks 
used  to  provide  %-in.  broken  stone  for  con- 
crete. About  200  sq.  yd.  per  day  can  be 
ripped  up  by  75  men.  The  blocks  are  hauled 
to  Greendale,  sorted,  and  about  50  per  cent 
are  crushed,  the  remainder  being  available 
for  repaving  of  gutters  or  between  tracks 
in  other  parts  of  the  system.  If  necessary 
60  to  70  per  cent  of  the  blocks  could  be 
salvaged  for  reversible  re-paving,  for  their 
faces  are  practically  as  good  as  when  laid. 
In  laying,  one  man  can  put  down  about  50 
sq.  yd.  per  day. 

The  fiber  conduit  is  laid  on  a  concrete 
base  3  in.  thick  and  each  duct  is  surrounded 
by  about  1  in.  of  concrete. 

Jacks  are  employed  to  loosen  the  rail 
from  the  concrete  base,  which  can  easily  be 
broken  by  hammers.  Old  spikes  are  sent 
to  the  scrap  pile.  The  grouted  surface  is 
closed  for  one  week  to  automobiles  and 
teams  after  completion.  Fred  Wilkinson, 
roadmaster  of  the  railway  company,  states 
that  crushed  stone  could  not  be  purchased 
and  delivered  on  the  job  for  less  than  $1.50 
per  ton,  and  the  value  of  the  old  block 
being  about  40  cents  per  ton,  including 
crushing  and  haulage  to  the  job,  the  cost 
of  utilizing  the  old  block  is  but  38  cents 
per  ton.  Good  blocks  can  be  cleaned  of 
grout  scale  at  a  cost  of  1  cent  each. 

In  speaking  to  a  representative  of  the 
Engineering  Record  Mr.  McClure  empha- 
sized the  importance  of  using  a  paving 
block  of  a  fairly  soft  character,  pointing 


out  the  value  of  Milford,  New  Hampshire, 
granite  for  this  service.  The  pavement  at 
Worcester  gave  no  trouble  to  speak  of,  al- 
though no  expansion  joint  was  provided. 
Dry  sand  and  thin  grout  are  also  essential 
to  the  best  results.  Were  it  not  for  a  city 
ordinance  requiring  new  blocks  in  paving 
many  of  the  14-year-old  blocks  taken  from 
the  present  job  would  afford  good  material 
for  a  second  laying. 


First  Train  Service  Over  Trans- 
continental Railway 

THE  FIRST  regular  train  schedule  has 
just  been  established  on  the  Canadian 
Northern  Pacific  Railway  between  Pacific 
tidewater  at  Port  Mann,  B.  C,  and  Hope,  78 
miles  east.  The  ballasting  of  the  line  as 
far  east  as  Kamloops  is  practically  finished 
and  north  of  Kamloops  to  Yellowhead  Pass 
the  work  will  be  completed  by  the  end  of 
August.  The  entire  line  from  the  Pacific 
Coast  to  Quebec  should  be  in  operation,  the 
chief  engineer's  office  reports,  late  this 
summer. 

The  British  Columbia  section  of  the  line, 
which  was  described  in  the  Engineering 
Record  of  June  6,  1914,  has  involved  very 
heavy  construction  and  expense  has  not  been 
spared  in  the  endeavor  to  secure  a  line 
through  the  mountains  on  a  low  grade.  The 
average  cost  of  the  500  miles  in  British 
Columbia  has  been  about  $70,000  per  mile, 
and  in  one  instance  grading  for  a  mile  of 


track,  including  a  548-ft.  tunnel  cost  $326,- 
000  and  involved  the  removal  of  250,000  cu. 
yd.  of  material. 

In  British  Columbia  there  are  twenty 
steel  bridges  and  viaducts  on  this  line.  The 
one  of  bridge  1,  shown  in  the  accompanying 
view  and  on  the  front  cover,  spans  the 
Fraser  River  5  miles  below  Lytton  at  a 
point  where  the  stream  is  so  swift  and  deep 
that  only  the  type  of  bridge  that  can  be  con- 
structed by  the  cantilever  method  was  con- 
sidered practicable.  The  through  bow- 
string truss  shown  in  the  background  on 
the  line  of  the  Canadian  Pacific  Railway, 
was  erected  without  falsework  as  described 
in  the  Engineering  Record  of  Jan.  17,  1914. 


Hypochlorite  Conversion  Tables,  de- 
vised by  the  engineering  department  of  the 
Denver  Union  Water  Company  for  calcula- 
tions after  each  hourly  reading,  disclose  the 
fact  that  the  amount  of  hypochlorite  ap- 
plied hourly  in  pounds  per  million  gallons 
of  water  per  day,  the  latter  a  nomenclature 
recommended  by  the  New  England  Water- 
works Association  in  preference  to  grains 
per  gallon  or  parts  per  million,  is  nearly 
identical  with  the  calculated  parts  per  mil- 
lion of  available  chlorine  when  the  latter  is 
36  per  cent  of  the  total  amount  of  hypo- 
chlorite used.  For  example,  when  0.30  lb. 
is  applied  hourly  to  a  weir  box  on  which  the 
reading  is  1,000,000  gal.  daily,  the  equiva- 
lent parts  per  million  of  available  chlorine 
is  0.31. 


COMPLETING  FRASER  RIVER  BRIDGE  FOE  NEWEST  TRANSCONTINENTAL  RAILWAY 
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Slope-Deflection  Method  Reduces  Time  for  Wind 

Stress  Analysis 


Effect  of  Horizontal  Shear  in  Building  Fram«  r 


} 


THE  well  known  inaccuracy  of  the  usual 
methods  used  in  the  practical  analysis 
of  steel  building  frames  for  wind  stresses 

f" ^    u"  T^.^  *^^  '"^J^^t  °f  a"  extensive 
study  by  W.  M.  Wilson,  assistant  professor 
of    structural    engineering,    University   of 
Illinois    and   G.   A.   Maney.   at  that  time 
research  fellow  in  the  department  of  me- 
chanics,  whose  findings   are  iDublished   in 
Bulletin  80  of  that  institution.     The  exact 
determination  of  all  the  stresses  in  a  steel 
frame  due  to  horizontal  shear,  the  authors 
point  out,  IS  practically  impossible,  but  they 
present  an  analysis  based  unon  assumptions 
which  are  not  exactly  true,  but  which  allow 
the  application  of  an  improved  slope-deflec- 
tion method  which  they  believe  is  more  ac- 
curate than   the  methods   ordinarily  used. 
A  short,  practical  approximate  method  is 
proposed,     an     example    given    and    com- 
parisons made  with  the  results  obtained  by 
using  four  usual  approximate  methods  and 
assumptions.    A  complete  discussion  of  re- 
sults and  of  the  effects  of  assumptions  is 
a  valuable  conclusion  to  the  bulletin. 

It  will  be  possible  to  give  in  this  abstract 
only  an  outline  of  the  accurate  analysis 
used,  the  fundamental  assumptions  and  the 
equation  upon  which  it  is  based,  the  modi- 
fications proposed  for  a  shorter  approxi- 
mate method,  and  the  conclusions  and  re- 
sults of  the  comparison  with  the  ordinary 
practical  methods. 

Classification  of  Methods 

Methods  of  calculating  wind  stresses  in 
office  buildings  may  be  divided  into  two 
classes,  approximate  methods  used  in  the 
actual  design  of  buildings,  and  exact  meth- 
ods which  are  the  results  of  attempts  to 
make  an  accurate  analysis  of  the  stresses. 
The  three  approximate  methods  in  current 
use  are  based  upon  the  following  different 
assumptions,  but  in  all  cases  the  point  of 
contraflexure  of  the  column  is  assumed  at 
mid-height  of  the  story: 

Method  1. — A  bent  acts  as  a  cantilever, 
the  point  of  contraflexure  of  the  girder  is 
at  its  mid-length,  and  the  direct  stress  in 
the  column  is  proportional  to  its  distance 
from  the  neutral  axis  of  the  bent. 

Method  2.— A  bent  acts  as  a  series  of 
portals  (each  interior  column  acting  as  a 
member  of  adjacent  portals  will  therefore 
have  a  resultant  direct  stress  of  zero) ,  and 
the  shear  is  the  same  on  all  columns  of  a 
story. 

Method  3. — A  bent  acts  as  a  continuous 
portal,  the  direct  stress  in  a  column  is  pro- 
portional to  its  distance  from  the  neutral 
axis  of  the  bent  and  the  shear  is  the  same 
on  all  columns  of  a  story. 

Prof.  Albert  Smith  in  a  paper  in  the 
Journal  of  the  Western  Society  of  Engi- 
neers, vol.  20,  page  341,  describes  a  fourth 
approximate  method  which  is  based  on  the 
same  assumption  as  method  1,  except  that 
the  last  assumption  as  to  direct  stress  in 
the  column  is  replaced  by  an  assumption 
that  the  shears  on  the  internal  columns  are 
equal  and  that  the  shear  on  each  external 
column  is  half  that  on  the  interior  col- 
umns.    This  is  called  method  4. 

Three  exact  methods  have  heretofore 
been  used.  A  method  which  takes  account 
of  the  elastic  curves,  the  deflections,  and 


oy  Ur.  C.  A.  Mehck  in  Bulletin  8  of  the 

the'TeX"'  ''''°-  ^  "-^thod  which  ues 
the  deflections  of  the  columns  and  the 
changes  ,„  slope  of  the  tangents  to  the  elas! 
tic  curves  of  the  columns  and  girdersat 
their  points  of  intersection  is  used  by  E  F 
Johnson  in  the  Transactions  of  the  Ameri- 
T  ^f'^ty  °f  Civil  Engineer.,,  vol  56 
nh-fd  y}\  The  method  of  least  work  is  ap! 
Phed  by  Prof.  Smith  in  the  Bulletin  abo^ 

and  difficult  in  application. 
Outline  of  Proposed  Exact  Method 
The  proposed  analysis  is  based  upon  the 
following   assumptions:      l._The   connec- 
tions between  the  columns  and  girders  are 
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perfectly  rigid.  2.— The  change  in  the 
length  of  a  member  due  to  the  direct  stress 
is  equal  to  zero.  3.— The  length  of  a  girder 
is  the  distance  between  the  neutral  axes  of 
the  columns  which  it  connects  and  the 
length  of  a  column  is  the  distance  between 
the  neutral  axes  of  the  girders  which  it 
connects.  4.— The  deflection  of  a  member 
due  to  the  internal  shearing  stresses  is 
equal  to  zero.  5.— The  wind  load  is  re- 
sisted entirely  by  the  steel  frame. 

Based  upon  these  assumptions,  an  analy- 
sis of  the  stresses  can  be  made  by  applying 
certain  fundamental  principles  of  mechan- 
ics to  obtain  equations  from  which  the 
stresses  in  the  frame  can  be  determined. 
Consider  the  point  of  intersection  of  the 
neutral  axes  of  a  column  and  a  girder  as  a 
free  body  in  equilibrium  under  the  action 
of  the  moments  at  the  extremities  of  the 
columns  and  girders  which  intersect  at  that 
point.  It  is  shown  later  that  each  of  these 
moments  may  be  expressed  in  terms  of  the 
changes  in  the  slope  at  the  extremities  of 
the  members  and  the  deflection  of  one  end 
of  the  member  relative  to  the  other  end. 
A  moment  equation  can  therefore  be  writ- 
ten for  each  point  where  the  columns  and 
girders  intersect,  and  the  only  unknown 
quantities  will  be  the  changes  in  the  slopes 
at  the  extremities  of  the  columns  and  the 
horizontal  deflections  of  the  columns  in  the 
story  considered. 

If  all  of  the  columns  of  a  story  be  taken 
together  as  a  free  body,  the  sum  of  the  mo- 
ments at  the  two  extremities  of  all  of  the 
columns  will  be  balanced  by  a  couple  whose 
moment  is  equal  to  the  total  shear  on  the 
story  multiplied  by  the  story  height.  This 
added  condition  then  makes  it  possible  to 


write  as  many  equations  for  each  rtory  u 
there  are  columna  in  the  ■tory.  plus  one.  As 
the  only  unknown  quantities  in  th«a«  equa. 
tions  are  the  changes  in  the  slopes  at  the 
extremities  of  the  columns  and  the  deflec- 
tion in  a  story  common  to  all  columns,  then 
are  as  many  equations  per  story  as  ther* 
are  unknowns. 

By  solving  these  equations  the  slopes  and 
the  deflections  can  be  determined.  Know- 
mg  the  slopes  and  deflections,  the  moments 
can  be  computed.  Since  the  product  of  the 
shear  on  a  member  and  the  length  of  the 
nriember  is  equal  to  the  algebraic  sum  of 
the  moments  at  the  extremities  of  the  mem- 
bers, the  shear  can  be  computed.  With  the 
shears  known,  the  direct  stress  in  any  col- 
umn can  be  determined  by  Uklng  the  col- 
umn as  a  free  body  and  equating  the  sum 
of  the  vertical  forces  to  zero. 

By  thus  reducing  the  number  of  unknown 
quantities  through  the  use  of  the  slopat 
and  deflections  as  unknowns  instead  of  the 
direct  stresses  and  moments,  the  problem 
is  very  much  simplified. 

Derivation  op  Fundamental  Equation 
The  fundamental  equation  for  the  rela- 
tion between  the  bending  moment  at  one 
end  and  the  slopes  of  the  tangents  to  the 
neutral  axes  at  each  end  and  the  deflection 
of  the  member  is  based  upon  the  relation 
shown  in  the  accompanying  figure,  on  which 
the  notation  is  indicated.    Consider  a  mem- 
ber which  is  not  acted  upon  by  any  external 
forces  or  couples  except  at  the  end.     The 
line  AB  represents  the  neutral  axis  of  such 
a  member.    The  moment  at  A  is  represented 
by  Mob  and  the  M/EI  diagram  is  shown  on 
the  right  of  the  figure.    The  deflection  of 
A   from  the  tangent  at  B   is  seen  to  be 
d  — rti,.    Equating  this  to  the  fundamenUI 
deflection  equation  y  =  /  Mxdx/EI.  as  given 
in  texts  on  mechanics,  substituting  the  gen- 
eral equation  for  bending  moment  M  =  M^ 
+  (MiM,  —  M,h)x/l,  integrating  and  solving 
for  the  deflection  d,  there  results  for  E  and 
/  assumed  as  constants: 

d  =  »» -f  (24f»,  -f-  M.„)f/%EI 
By  analogy,  with  due  regard  for  signs,  the 
following  equation  can  be  written,  based 
upon  the  deflection  d  —  {«,  of  B  from  the 
tangent  at  A: 

d  =  l»,—  (2af.»  -t-  Mt,)F/6EI 
These  two  equations  can  be  used  to  solve 
for  Mab,   giving   the    following   important 
equation : 

Af .»  =  2  (26.  +  9»  —  3d/0  EI /I 
This  equation  is  then  applied  as  above  indi- 
cated to  obtain  general  equations  for  any 
story  of  either  symmetrical  or  unsymmetri- 
cal  bents.  Tables  are  given  for  cases  of  one 
to  five  spans  for  either  symmetrical  or  un- 
symmetrical  bents. 

Proposed  Approximate  Mbthod 
The  proposed  approximate  method  is 
based  upon  the  following  assumptions  in 
addition  to  those  used  in  the  slope-deflec- 
tion method:  1. — The  changes  in  the  slope 
at  the  top  of  a  column  in  the  story  above 
and  in  the  story  below  the  one  in  which  the 
stresses  are  to  be  determined  are  equal  to 
the  change  in  the  slope  at  the  top  of  the 
corresponding  column  in  the  latter  story. 
2.— The  ratio  of  the  deflection  to  the  length 
of  the  columns  in  the  story  above  the  one 
in  which  the  stresses  are  to  be  determined 
is  equal  to  the  ratio  of  the  deflection  to  the 
length  of  the  columns  in  the  latter  story. 

The  application  of  these  assumptions  to 
the  general  equations  results  in  a  large  re- 
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duction  in  the  number  of  unknown  quanti- 
ties, and  a  corresponding  simplification  of 
the  computations. 

Ck)MPARisoN  OF  Results 

Application  of  the  above  exact  and  ap- 
proximate methods  and  of  the  approximate 
methods  1,  2  and  3  was  made  to  a  twenty- 
story  bent  of  three  spans  with  short  middle 
span.  The  tabulated  results  for  the  mo- 
ments in  the  case  of  this  symmetrical  bent 
show:  First,  that  the  moments  determined 
by  methods  2  and  8  are  very  seriously  in 
error ;  second,  that  the  moments  determined 
by  method  1  and  by  the  proposed  approxi- 
mate method  agree  very  closely  with  the 
moment  determined  by  the  exact  slope-de- 
flection method  except  at  points  where 
there  are  sudden  changes  in  the  members 
of  the  bent;  third,  that  the  errors  in  the 
moments  determined  by  the  proposed  ap- 
proximate method  are  less  for  the  girders 
than  for  the  columns. 

Application  was  also  made  to  a  symmet- 
rical three-span  bent  with  long  middle  span, 
with  the  result  that  the  moments  deter- 
mined by  the  proposed  approximate  meth- 
ods are  as  accurate  as  before,  whereas  the 
moments  determined  by  method  1  are  in- 
accurate, and  those  determined  by  methods 
2  and  3  are  very  inaccurate.  Other  studies 
were  made  to  determine  the  effect  of  the 
proportions  of  a  bent  upon  the  accuracy  of 
method  1,  and  the  accuracy  of  the  approxi- 
mate method  when  the  moment  of  inertia 
of  the  girders  is  proportional  to  the  bend- 
ing moment. 

A  test  was  made  of  a  celluloid  model  of  a 
bent  to  compare  with  the  results  of  ana- 
l3^ical  computations.  The  calculated  quan- 
tities were  found  to  be,  in  general,  greater 
than  the  observed  quantities.  This  was  ex- 
plained by  the  fact  that  the  length  of  a 
member  was  taken  equal  to  the  distance 
between  center  lines,  whereas  the  length 
that  is  actually  free  to  bend  is  the  distance 
from  outside  to  outside  of  the  members. 
In  general,  however,  the  agreement  was 
quite  close,  and  the  test  supports  the  theory 
upon  which  the  slope-deflection  method  is 
based. 

Ck)NCLUSIONS 

As  a  result  of  the  investigation,  the  fol- 
lowing conclusions  are  drawn : 

1.  Approximate  methods  2  and  3  are  so 
inaccurate  that  they  should  never  be  used; 
approximate  methods  1  and  4  are  quite  ac- 
curate in  some  cases,  but  they  may  give  re- 
sults which  are  seriously  in  error. 

2. — The  method  presented  and  designated 
as  the  slope-deflection  method  contains  no 
approximations  except  those  in  the  assump- 
tions. It  has  been  shown  that  the  inac- 
curacies in  the  assumptions  do  not  mate- 
rially affect  the  results.  Therefore  the 
method  is  quite  accurate. 

3.— -While  the  slope-deflection  method  is 
long,  it  could  be  used  in  the  actual  design 
of  a  building;  but  it  has  its  greatest  value 
as  a  standard  by  means  of  which  the  accu- 
racy of  the  approximate  methods  may  be 
determined. 

4. — The  proposed  approximate  method  is 
short;  and,  except  at  points  where  there 
are  very  large  changes  in  the  size  of  the 
members,  gives  results  which  are  accurate 
enough  to  be  used  in  the  actual  design  of 
a  building. 
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$16,000,000   Required   for   Los  Angeles   County 
Flood  Protection — Part  2 

Channel  Improvement  Necessary  in  Lower  Reaches  while  Gravel 
Tracts    Are    Urged     for    Absorbing    Flow    at    Canyon    Mouths 


IN  PART  1  of  this  article  the  general 
problem  of  flood  prevention  and  protec- 
tion in  Los  Angeles,  as  presented  in  the  gen- 
eral report  of  the  Board  of  Engineers,  Flood 
Control,  was  considered,  while  space  was 
also  given  to  Mr.  Olmsted's  special  re- 
port on  the  use  of  impeding  dams  and  re- 
brushing  in  the  canyons.  The  second  part 
concluding  the  abstract  of  the  report,  takes 
up  the  special  discussions  by  H.  Hawgood, 
on  flood  control  in  the  San  Gabriel  district; 
by  Capt.  C.  T.  Leeds,  on  control  in  the 
Coastal  Plains,  and  by  J.  B.  Lippincott  on 
problems  of  the  San  Fernando  valley. 

Mr.  Hawgood  on  Flood  Control  in  San 
Gabriel  District 

In  his  individual  report  on  a  project  for 
dealing  with  the  situation  in  the  San 
Gabriel  district,  Mr.  Hawgood  calls  atten- 
tion to  the  influence  of  the  torrential  storm 
flows  from  322  sq.  miles  of  precipitous 
mountain  country,  the  highest  peak  of 
which,  San  Antonio,  attains  an  elevation  of 
10,080  ft.  above  sea  level.  Of  these  322 
sq.  miles  of  mountains,  224  discharge  their 
floods  through  the  San  Gabriel  Canyon.  Be- 
low the  canyon  12  sq.  miles  of  mountain 
drainage  reaches  the  San  Gabriel  River 
from  the  west  and  49  sq.  miles  from  the 
east.  The  Rio  Hondo  receives  the  drainage 
of  37  sq.  miles  of  mountains. 

The  report  properly  starts  in  with  a  con- 
sideration of  the  fundamental  proposition 
of  the  maximum  volumes  of  water  to  be 
carried  by  the  various  streams  and  the  data 
available  for  the  determination  of  these 
quantities.  The  high-water  marks  of  the 
1914  floods  place  the  maximum  discharge 
rate  at  the  mouth  of  the  canyon  at  27,000 
sec.-ft.,  and  the  peak-rate  reduction  caused 
by  flattening  of  gradient,  by  pondage  and 
loss  by  seepage  would  reduce  the  maximum 
rate  to  approximately  22,000  sec.-ft.  at  the 
head  of  Lexington  Wash,  where  the  river 
divides.  In  considering  the  discharge  of 
the  Rio  Hondo  it  is  pointed  out  that  a  rela- 
tively high  value  must  be  given  to  the  run- 
out per  unit  of  area  on  account  of  the  ever 
increasing  concentration  following  upon 
the  growth  of  town  improvements,  such  as 
street  paving  and  storm  drains. 


the  water  must  travel  to  the  outlet.  The 
distance  from  the  center  of  gravity  of  the 
drainage  figure  to  outlet  may  with  reason 
be  assumed  to  be  the  main  distance  of 
travel.  Changes  in  the  position  of  the  cen- 
ter of  the  gravity  will  increase  or  decrease 
that  distance  and  inversely  the  associated 
discharge  rate.  Hence  it  is  obvious  that 
any  rational  formula  must  take  cognizance 
of  the  form  of  the  drainage  area.  After 
a  critical  study  of  the  subject  Mr.  Hawgood 
has  developed  the  following  formula : 

~r    iy^; -i 
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A  One-Mile  Span  on  a  110,000- volt 
transmission  line  is  used  in  crossing  Car- 
quinez  Straits  near  San  Francisco,  Cal. 


Discharge  Formula 

Mr.  Hawgood  does  not  accept  any  exist- 
ing formula  for  determining  the  maximum 
discharge  rate,  because  many  of  the  ele- 
ments, such  as  porosity  of  soil,  character 
and  extent  of  vegetation,  etc.,  do  not  admit 
of  mathematical  expression,  other  than  by 
a  coefficient  more  or  less  arbitrary.  There 
are  however  certain  general  controlling  ele- 
ments which  do  admit  of  mathematical  ex- 
pression. These  are:  (1)  area  of  drainage, 
(2)  shape  of  drainage  area,  (3)  slope  of 
drainage  area,  (4)  rainfall. 

The  shape  of  the  drainage  area  and  its 
position  in  relation  to  the  outlet  play  an  im- 
portant part  in  the  rate  of  discharge.  A 
triangular  area  with  the  outlet  at  the  apex 
would  have  its  center  of  gravity  twice  the 
distance  from  the  outlet,  as  when  the  same 
triangle  is  turned  through  180  deg.  and  dis- 
charges along  its  base.  The  rate  of  dis- 
charge is  a  function  of  the  distance  which 


in  which  D  is  the  maximum  rate  of  dis- 
charge in  second  feet  per  square  mile  of 
area  drained;  A,  the  area  drained  in  square 
miles;  L,  the  extreme  length  of  drainage 
in  miles;  I,  the  distance  of  center  of  grav- 
ity of  drainage  area  figured  from  the  out- 
let; S,  the  slope  of  drainage  area  = 
(fall-^L);  R,  the  average  rainfall  in 
inches  per  hour  during  the  time  required 
for  water  to  flow  from  the  most  remote  part 
of  the  drainage  to  the  outlet  and  during  the 
hour  of  maximum  precipitation;  C,  a  co- 
eflScient  determined  from  observation. 

Application  of  Formula 

In  the  application  of  the  formula  to  the 
San  Gabriel  tributaries,  values  of  R  have 
been  based  upon  intensive  rainfall  at  Pasa- 
dena, Feb.  18,  1914,  a  graph  of  which  is 
presented  in  the  report. 

A  value  of  2000  was  found  to  be  an  aver- 
age for  C. 

The  formula  is  not  designed  to  include 
certain  areas  involved  with  questions  of 
melting  snow  and  of  such  length  that  the 
time  of  the  flow  from  their  uppermost 
points  to  their  outlets  are  matters  of  sev- 
eral hours,  which  renders  the  rain  ques- 
tion complex.  To  have  carried  these  fac- 
tors into  the  formula  would  have  destroyed 
its  present  simple  slide-rule  form  without 
commensurate  benefit  at  this  time. 

A  table  giving  a  comparison  of  computed 
and  observed  discharge  rates  per  unit  of 
area  shows  that  the  computed  and  observed 
discharges  are  in  more  than  fair  agree- 
ment. It  is  not  unreasonable  to  say  that 
local  variations  of  rainfall  might  readily 
have  had  range  sufficient  to  cause  such  dif- 
ferences as  appear  in  the  table,  as,  in  the 
computation,  the  Pasadena  gagings  had  to 
be  applied  to  other  territory  in  which  no 
gagings  were  taken. 

Work  At  Headwaters 

The  importance  of  conservation  of  water 
as  an  economic  factor  in  flood  control  work 
is  strongly  emphasized,  both  from  the  view- 
point of  putting  conserved  waters  to  bene- 
ficial use  and  that  of  permitting  reduction 
in  size  and  cost  of  channels  for  carrying 
surplus  waters  harmlessly  to  the  sea.  The 
necessity  of  greater  knowledge  of  rain  dis- 
tribution in  the  mountain  areas  through 
the  establishment  of  rain  gages  and  stream 
measurements  is  pointed  out.  Mention  is 
made  of  the  primary  effect  of  the  introduc- 
tion of  check  dams  in  reducing  the  natural 
velocity  of  the  streams  and  the  secondary 
effect  in  reducing  the  erosive  and  trans- 
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porting  power  of  the  streams  and,  as  a 
corollary,  inducing  sedimentation. 

Although  check-dam  ponds  fill  with  det- 
ritus, the  interstices  of  the  filling,  constitut- 
ing 20  to  40  per  cent  of  the  mass,  form 
valuable  storage.  The  raising  of  the 
streambed  and  its  water  plain  will  add  to 
the  sponge  large  masses  of  pervious  mate- 
rial now  above  water  line.  The  water  thus 
stored  may  or  may  not  have  more  than  a 
limited  effect  on  reduction  of  the  flood  dis- 
charge. The  maximum  discharge  often 
comes  after  a  period  of  gentler  rains  whose 
run-off  may  have  already  soaked  the  gravel 
beds  to  a  large  extent,  but  the  effect  of  this 
underground  storage  is  of  the  greatest  im- 
portance in  enhancing  summer  flows. 

Mr.  Hawgood  is  of  the  opinion  that  a  re- 
duction of  20  per  cent  or  more  can  be  ac- 
complished by  the  well-studied  use  of  check 
dams.    To  this  is  to  be  added  the  reduction 


is  based  on  the  use  of  hand-laid  boulders 
where  available  in  the  upper  portion  of  the 
channels,  with  a  mound  about  10  ft.  wide  of 
loose  boulders  deposited  along  the  toe  of 
the  levee  to  sink  into  and  fill  any  cavities 
caused  by  erosion.  Where  boulders  are  not 
available  4-in.  concrete-slab  protection, 
ribbed  on  the  under  side  to  check  slipping 
over  the  upper  half  of  the  levee  slope,  with 
articulated  concrete  mats  over  the  lower 
half,  and  extending  as  an  apron  6  ft.  out 
into  the  bed  of  the  channel,  are  recom- 
mended. For  the  smaller  channels  there  is 
recommended  a  mat  made  by  laying  wire 
netting  on  the  levee  slope  and  for  several 
feet  out  over  the  channel  bed,  covering  the 
mat  with  cobbles  and  small  boulders, 
laying  on  top  thereof  other  wire  netting 
and  wiring  bottom  and  top  nets  together. 
Mats  of  this  type  have  been  employed  under 
Mr.  Hawgood's  direction  by  H.  W.  Hanson 
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block  protection,  and  at  other  polota  a  wid* 
channel  with  b«rnu,  are  datanBinad  by 
local  conditions.  Leveea  can  be  oiled  on  top 
and  protected  by  plantinffs.  Extended  con- 
sideration is  given  to  various  fomu  of 
levee  protection. 

After  treating  the  eroaive  power  and 
debris  transportation  eharaeteriatica  of  tha 
streams  Captain  Leeda  dwella  at  length  on 
the  economic  importance  of  protecting  the 
harbor.  Flood  history,  the  economic  impor- 
tance of  the  harbor,  and  an  analysis  of  pos- 
sible plans  lead  to  the  recommendation  of 
a  diversion  at  Dominguez  to  AUunitoa  Bay, 
south  of  the  harbor  district. 

Mr.  Lippincott  on  San  Fernando  Valley 
Problems 

Mr.  Lippincott,  in  his  special  report  on 
control  of  waters  in  the  San  Fernando  Val- 
ley, where  floods  menace  affects  property 
of  a  present  value  of  130,000,000,  recom- 
mends protection  by  spreading  and  channel 
control,  in  addition  to  mountain  work,  as 
dealt  with  in  Mr.  Olmsted's  report.  Ab- 
sorbent gravels  in  the  eastern  portion  of 
the  valley  have  great  storage  capacity ;  difH- 
culty  arises  in  diverting  and  controlling 
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DETAILS  OP  LEVEE   CONSTRUCTION,  AND  CHANNEL  PROTECTION  BY  CONCRETE   BLOCKS, 


brought  about  by  "spreading"  on  the  debris 
cones  outside  the  mountains.  Brush  is  bet- 
ter for  water  conservation  than  tree  plant- 
ing. Retardation  work  in  the  mountains 
should  be  prosecuted  to  its  full  practical 
limit  and  the  levee  and  channel  work  which 
will  in  any  event  be  necessary  in  the  val- 
leys thereby  relieved  as  much  as  possible. 

Flood-Control  Structures 
A  second  section  of  the  report  is  devoted 
to  flood-control  structures  and  work,  taken 
up  in  the  form  of  detailed  discussion  of  the 
problem  of  each  individual  drainage  area. 
In  the  San  Gabriel  a  probable  maximum 
flood  rate  of  45,500  sec.-ft.  could  be  reduced 
20  per  cent  by  check  dams  in  the  higher  and 
smaller  waterways,  and  be  further  reduced 
by  diversion  of  part  of  the  flow  at  the 
canyon  mouth  onto  spreading  grounds,  so 
as  to  give  a  maximum  flow  in  the  improved 
channel  immediately  below  the  canyon 
mouth  of  about  31,000  sec.-ft.,  which  would 
be  reduced  to  about  29,000  sec.-ft.  at  the 
head  of  Lexington  Wash  by  percolation  m 
the  very  pervious  bed  above  this  point.  At 
Lexington  Wash  12,000  sec.-ft.  would  be  di- 
verted into  the  Rio  Hondo  and  17,000 
sec.-ft.  into  the  old  channel. 

Section  3  of  Mr.  Hawgood's  report  is  de- 
voted to  flood  control  works  and  estimated 
coats.  Channel  excavation  costs  are  esti- 
mated on  the  use  of  steam  shovels  for  the 
narrower  channels  and  drag-line  scrapers 
for  the  wider  channels.     Levee  protection 


in  Latuna  Canyon,  between  Burbank  and 
Big  Tujunga,  and  are  somewhat  similar  to 
some  successfully  used  in  India.  Protec- 
tion by  living  growth  of  bamboo  is  particu- 
larly promising,  as  the  bamboo  is  readily 
propagated  and  is  of  dense  growth.  Where 
dikes  are  to  be  used,  which,  on  account  of 
their  high  cost  would  be  rarely,  Mr.  Haw- 
good  proposes  a  double  row  of  braced  posts 
of  concrete  for  permanent  and  important 
work,  and  wood  for  temporary  and  less  im- 
portant work,  carrying  pole  or  brush 
screens.  The  space  between  the  posts  would 
be  planted  to  bamboo.  In  the  concrete 
structures  the  live  bamboo  growth  will 
gradually  take  the  place  of  the  perishable 
pole  or  brush  screen,  and  will  entirely  take 
the  place  of  decayed  timber  structures. 

Captain  Leeds  on  Control  in  the  Coastal 
Plains 

The  probable  volumes  of  flood  discharge 
to  be  provided  for  in  the  Coastal  Plain  are: 
Los  Angeles  River,  3|,000  sec-ft.;  R.o 
Hondo,  16,000  sec.-ft;  San  Gabriel  20,000 
sec -it.  Surveys  were  made  and  maps 
executed  giving  required  topographical  date 
of  the  district.  Channel  design  involves  a 
balancing  of  the  economic  factors  of  chan- 
^P  width  riprip  cost,  and  land  cost  m 
coL^ry  w^rtTfrom  ?500  to  over  $3,000  per 
a«e  In  the  district  where  land  is,  most 
viable  a  narrow,  deep  trape-.d^channd 
with  riprap  s  recommended.  Where  ve- 
Ses  will  be  lower,  articulated  concrete- 
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enormous  flood  peaks.  The  report  proposal 
acquisition  of  a  spreading  tract  of  8186 
acres  in  the  eastern  portion,  and  control 
and  protection  of  channels  by  levees  and 
planting,  utilizing  Phoenix  Canaryeusis  or 
common  date  palm,  to  be  set  in  four  rows, 
6  ft.  apart,  trees  spaced  every  10  ft.  The 
cost  would  be  about  |1,000  per  mile,  of 
planting,  including  care  to  esteblish  growth. 

The  western  portion  of  the  valley  can  be 
protected  by  channel  control  of  the  smaller 
floods.  Important  studies  deal  with  the 
control  of  the  Los  Angeles  River  in  the 
lower  portion  of  the  valley.  Tree  growth 
in  the  channel  at  present  offers  serious  ob- 
struction, and  should  be  grubbed  out  Nat- 
ural growth  on  the  sides  should  be  aug- 
mented by  planting.  Portions  of  the  bank 
will  require  riprap  protection.  Estimates 
totel  $2,150,000  for  protecting  the  district 

A  second  report  by  Mr.  Lippincott  is  a 
preliminary  study  of  the  Arroyo  Seco  flood 
channel  and  its  development  as  a  parkway 
between  Los  Angeles  and  Pasadena,  making 
a  flood  channel  of  300  ft.  minimum  width, 
and  a  parkway  with  irregular  boundaries 
determined  by  existing  property  lines, 
using  many  small  holdings  entire,  rather 
than  acquiring  mere  slices  of  land.  Bank 
protection  proposed  is  similar  to  that  used 
by  the  San  Pedro,  Los  Angeles  &.  Salt  Lake 
Railway,  of  granite  fragments  dumped 
loosely  along  the  banks,  planted  with  shrubs 
and  vines  to  blend  with  the  landscape. 
[The  End] 
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Five  Examples  of  Cantilevered 
Auditorium  Balconies 

Several  Types  erf  Long  Span  Cross-Girder  May  Be 

Employed  to  Reduce  Number  of  Columns, 

Which  Otetruct  the  View 

IN  THE  design  of  cantilevered  balconies 
for  auditoriums  the  most  difficult  feature 
is  the  main  cross-girder.  As  it  is  desirable 
to  use  as  few  columns  as  possible  this 
girder  must  generally  be  designed  for  long 
spans,  but  as  the  long-span  girder  must 
also  be  given  sufficient  depth  to  develop  an 
adequate  resisting  moment,  it  may  in  cases 
form  an  obstruction  more  objectionable 
than  if  a  greater  number  of  columns  had 
been  used.  As  the  depth  of  girders  can  be 
decreased  below  the  economical  figure  by 
increasing  the  flange  area,  if  structural 
steel  be  used,  or  by  increasing  the  amount 
of  reinforcing  steel  and  widening  the  com- 
pression part,  if  the  material  be  reinforced 
concrete,  the  designer  must  make  several 
layouts,  keeping  in  mind  economy  of  de- 
sign and  avoiding  obstructions  in  the  form 
of  columns  or  too  deep  girders.  The  five 
following  examples  illustrate  various  solu- 
tions of  the  problem. 

Combination  Construction 

One  of  the  accompanying  drawings  shows 
the  design  of  the  auditorium  balcony  in  the 
high  school  at  Montclair,  N.  J.,  for  which 
Starrett  &  Van  Vleck  were  the  architects. 
It  is  a  typical  example  of  construction  em- 
ploying a  combination  of  structural  steel 
and  reinforced  concrete.  The  main  girder 
has  a  span  of  61 V2  ft. 

In  the  high  school  at  Stamford,  Conn., 
for  which  Boring  &  Tilton.  were  the  archi- 
tects, a  very  light  type  of  combination  bal- 
cony construction  was  used.  As  columns 
were  permitted  at  fairly  small  intervals 
12-in.  beams  were  used  to  support  the  steps. 
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plan  and  section  of  balcony  in  high  school  at  montclair,  N.  J. 


Built  up  with  wood 
AnchorBars 


which  were  built  directly  on  top  of  10-in. 
30-lb.  beams,  spaced  5  ft.  on  centers  and 
anchored  in  the  walls.  The  step  construc- 
tion was  very  light  and  consisted  of  24-gage 
seven-rib  Hy-Rib  plastered  on  both  sides 
so  that  the  total  thickness  of  the  slab  thus 
formed  was  3  in.  The  Hy-Rib  was  fastened 
to  3  X  3  X  %-in.  angle  bars,  as  shown  in  the 
detail  drawing. 

The  combination  type  was  also  used  in 
the  high  school  at  Mount  Vernon,  N.  Y. 
The  steps  for  the  seats  are  supported  on 
the  exterior  walls  and  on  two  steel  canti- 
levered girders  having  an  overhang  of 
about  19  ft.  These  cantilevers  are  spaced 
15  ft.  on  centers  and  their  distances  from 
the  exterior  walls  are  about  21  ft.,  so  that 
the  risers  of  the  concrete  steps  are  con- 
tinuous beams  with  21-ft.  end  spans  and 
a  15- ft.  center  span.  Here  Hy-Rib  has 
also  been  made  use  of  for  the  building  of 
the  3-in.  slabs  forming  the  treads,  so  as 
to  save  the  cost  of  wooden  forms.     Such 
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forms,  however,  could  not  be  entirely  elim- 
inated, as  the  risers  are  reinforced-con- 
crete  beams,  which  had  to  be  built  in  the 
usual  way.  The  design  is  shown  in  one  of 
the  accompanying  drawings.  Starrett  & 
Van  Vleck  were  the  architects. 

Reinforced-Concrete  Construction 

In  the  design  of  reinforced-concrete 
cantilevered  balconies  the  main  difficulty  is 
to  find  place  for  the  widening  of  the  com- 
pression side  of  the  main  girder,  in  case 
it  is  necessary  to  cut  down  its  depth  below 
the  economical.  An  example  of  this  type 
of  construction  is  found  in  a  school  build- 
ing at  Southampton,  N.  Y.,  of  which 
Hewitt  &  Bottomley  were  the  architects. 
The  girder  spans  39  ft.  and  supports  the 
seat  tiers  by  means  of  two  cantilevers, 
spaced  14  ft.  on  centers.  The  overhang  of 
these  cantilevers  is  7  ft.  and  the  anchor 
arm  13  ft.  5  in.  The  seat  tiers  are  of  wood. 
As  shown  in  the  drawing,  a  6-in.  slab  has 
been  built  at  the  lower  edge  of  the  canti- 
levers, forming  a  ceiling  and  covering  the 
construction. 

When  the  balcony  for  the  school  at  Tor- 
rington.  Conn.,  was  to  be  built  the  design 
was  changed  somewhat  from  that  used  at 
Stamford.  As  the  total  span  of  the  main 
girder,  53  ft.,  was  too  long,  it  was  divided, 
by  using  two  columns,  into  two  llVa-ft. 
side  spans  and  one  30-ft.  center  span. 
The  steps  were  made  of  wood  and  were 
placed  directly  on  a  cantilevered  floor  con- 
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sisting  of  an  8-in.  overhanging  slab  pro- 
jecting 5V2  ft.  in  front  of  the  girder,  and 
a  T-beam  floor  construction  between  the 
girder  and  the  rear  wall.  The  latter  por- 
tion serves  as  the  anchor  arm.  The  T- 
beams  were  formed  by  iO-in.  Floretyles, 
spacing  the  beams  25  in.  on  centers.  The 
slab  between  these  beams  is  3  in.  thick. 
The  distance  from  the  main  girder  to  the 
wall  is  22  ft.  10  in.  and  the  total  depth  of 
the  floor  construction  is  13  in.  The  under- 
side of  the  structure  is  covered  by  a  ceiling 
formed  of  Hy-Rib  to  which  a  coat  of 
plaster  was  applied.  The  architect  for  this 
building  was  Wilson  Potter. 


Pile  Tests  Indicate  Type  of  Substructure  for 
Technology  Buildings 

Apparently  Good  Spruce  Piles  Found  to  Be  Broken  and  Broomed  by  Peculiar 

Geological  Conditions  and  Soil  Formation     Oak   Piles   for  Hard   Material 

By  CHARLES  T.  MAIN,  Consulting  Engineer,  and  H.  E.  SAWTELL.  BoMon.  Msm. 


VARIABLE  soil  conditions  found  by  ex- 
tensive investigation  at  the  site  of  the 
new  buildings  of  the  Massachusetts  Insti- 
tute of  Technology  caused  the  engineers  to 
make  a  very  thorough  series  of  pile  teats  as 
a  preliminary  to  the  design  of  the  foun- 


DESIGN   OF  BALCONY  BUILT   IN   THE   HIGH  SCHOOL  AT   MOUNT  VERNON,   N.   Y. 


REINFORCED-CONCRETE  BALCONY  CONSTRUCTION  AT  SOUTHAMPTON,  N 


The  reinforced-concrete  portions  of  the 
above  balconies  were  designed  in  the  office 
of  Herman  Fougner,  New  York  representa- 
tive of  the  Trussed  Concrete  Steel  Com- 
pany of  Detroit. 

SAFETY     LANES     FOR     PEDESTRIANS    have 

been  painted  upon  the  pavement  at  Fifth 
Avenue  and  Forty-second  Street,  New 
York,  to  minimize  traffic  accidents,  ine 
lanes  indicate  the  proper  places  for  cross- 
ing and  strict  measures  are  being  adoptea 
to  restrict  vehicles  from  these  areas. 


dations.  Features  of  the  design  and  con- 
struction of  these  buildings  were  described 
in  the  Engineering  Record  of  April  4  1914, 
page  393,  Nov.  28.  1914,  page  578  and  June 
?2  1915  page  748.  This  article  wiU  de- 
scribe the  effects  of  the  particular  gravel 
and  clay  conditions  encountered  upon  the 
p5es    themselves     and    their    supporting 

^Trf^Tiilv  1913  Prof.  W.  0.  Crosby  submit- 
ted a  re'portbJed  chiefly  on  the  results 
obtained  from  twenty-one  borings  in  the 
:rand  Just  outside  its  limits.    His  report 


shows  that  the  bed  rock,  found  at  a  depth 
of  120  to  136  ft.  below  the  surface,  ap- 
pears to  be  quite  level.  The  overlying  nta- 
teriais  include  in  succession  boulder  clay, 
blue  clay,  glacial  gravel,  silt,  peat  and  arti- 
ficial surface  fill.  The  thickness  of  the 
boulder  clay  varies  from  a  few  feet  to  28 
or  30  ft.  The  blue  clay  is  60  to  100  ft. 
thick.  The  glacial  gravel  ranges  from  0  to 
35  ft.;  the  silt  from  0  to  18  ft.;  the  p«at  is 
ver>'  thin  and  shows  in  a  few  places  only, 
and  the  artificial  filling  has  a  maximum 
depth  of  16  or  20  ft 

Charactes  of  Soil 

The  borings  made  by  Profesaor  Croaby 
were  rather  widely  separated.  Soon  after 
actual  work  was  begun  it  was  found  that 
the  character  and  surface  levels  of  the  gla- 
cial deposit  changed  frequently  and  rapidly. 
It  was  therefore  thought  necessary  to  make 
additional  borings  in  the  sites  of  the  dif- 
ferent buildings.  A  new  set  of  seventy 
borings  was  made,  and  the  character  of  the 
underlying  soil  was  shown  very  clearly  by 
sections  through  selected  borings.  Typical 
soil  variations  are  shown  in  the  diagram 
on  page  236.  The  glacial  deposit,  set 
off  by  heavy  horizontal  lines,  is  seen  to 
range  through  a  considerable  variation  in 
thickness,  sometimes  tapering  to  practically 
nothing. 

Three  test  pits  were  dug  to  a  depth  of 
about  22  ft.  in  order  to  check  up  the  wash 
borings,  all  being  near  the  western  extrem- 
ity of  the  plot.  Ten  concrete  test  piles  and 
a  large  number  of  wooden  piles  were  driven 
for  the  purpose  of  determining  further  the 
character,  resistance  and  bearing  power  of 
the  strata. 

Cause  op  Observed  Settlements 
A  considerable  part  of  Professor  Crosby's 
report  is  devoted  to  the  cause  of  the  ob- 
served settlements  of  structures  which 
surround  the  new  site.  In  his  opinion  the 
settlements  are  only  such  as  would  be  ex- 
pected from  a  study  of  the  foundations  and 
the  underlying  earth  conditions.  It  is  hi.s 
belief  that,  had  the  foundations  of  th«e 
structures  been  carried  down  to  the  glacial 
gravel  or  supported  from  it,  the  structures 
would  not  have  settled  to  any  appreciable 
extent 

By  the  term  "glacial  gravel"  is  meant 
that  deposit  found  immediately  above  the 
clay,  and  varying  in  character  from  fine 
saiid  to  coarse  gravel.  As  this  was  gen- 
erally well  compacted  and  comparatively 
near  the  surface,  it  was  decided  to  support 
the  Technologj-  foundations  upon  it 
wherever  practicable.  Where  this  deposit 
is  extremely  thin  it  has  become  necessary 
in  parts  of  some  buildings  to  depend  upon 
the  clay  for  support. 

The  clay  found  under  the  glacial  gravel 
is  of  remarkably  uniform  character  and 
only  slightly  plastic.  It  has  been  desig- 
nated as  "medium,"  being  neither  "stiff* 
nor  "soft"  except  in  a  few  places.  Profes- 
sor Crosby  stetes  that  in  its  normal 
condition  in  the  ground  it  is  probable  that 
all  this  clay  is  devoid  of  excess  moisture, 
and  fairly  to  be  described  as  stiff.    In  only 
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a  few  locations  was  a  hard  crust  found  on 
either  the  glacial  gravel  or  the  clay. 

How  Settlement  Danger  Was  Reduced 

It  has  be«n  assumed  that  if  any  settle- 
ment occurs  it  will  be  in  the  clay.  In  order 
to  reduce  this  settlement  to  a  minimum  it 
was  decided  to  spread  out  the  building 
loads  as  much  as  practicable  over  the  gla- 
cial gravel.  This  in  turn  would  still  further 
distribute  the  loads  over  the  clay  bed.  It 
was  desired  to  provide  for  a  wide  distribu- 
tion of  load  on  the  gravel  in  the  most  uni- 
form manner,  with  a  resulting  low  pressure 
per  square  foot.  For  this  purpose  it  was 
decided  to  use  a  large  number  of  wooden 
piles,  each  sustaining  a  relatively  small 
load,  rather  than  a  few  heavily  loaded  piles. 
The  accompanying  figure  shows  a  typical 
group  of  piles  and  the  way  in  which  the 
load  is  distributed. 

This  figure  shows  the  piling  under  a  foot- 
ing resting  in  12  ft.  of  gravel  or  sand  and 
an  assumed  spread  of  the  load  accomplished 
by  means  of  angles  of  distribution  measur- 
ing 60  deg.  with  the  horizontal.  The  build- 
ing loads  in  this  case  were  reduced  to  about 
%  ton  per  square  foot  on  the  surface  of  the 
clay.  This,  of  course,  is  in  addition  to  the 
load  of  the  over-burden  already  found  on 
the  site. 

A  decision  to  distribute  the  load  in  this 
way  precluded  the  use  of  concrete  piles. 
It  was  found  that  wood  piling  would  be  less 
expensive  than  concrete  piling.  This  was 
due  to  the  fact  that  the  permanent  water 
level  was  high,  making  it  unnecessary  to 
place  more  concrete  than  that  required  for 
the  foundations  to  meet  the  heads  of  the 


wood  piling.  Large  piles  do  not  prove  eco- 
nomical where  flexibility  is  required  for 
light  as  well  as  heavy  loads. 

Tests  of  P\les 

After  deciding  that  wood  piles  were  to 
be  used,  it  became  necessary  to  make  a  suf- 
ficient number  of  tests  to  determine  the 
kind  and  length  to  use  in  different  parts  of 
the  site.  This  task  was  rather  difficult, 
owing  to  the  great  variety  of  soil  conditions 
found,  as  already  noted.  The  investiga- 
tions were  first  carried  on  largely  on  the 
sites  of  the  buildings  forming  the  westerly 
part  of  the  group,  where  both  spruce  and 
oak  test  piles  were  driven. 

Spruce  piles  1  to  10  inclusive  were  driven 
into  glacial  gravel.  At  these  locations  this 
is  a  well  compacted  and  deep  bed  of  mate- 
rial, commonly  known  as  coarse  sand  and 
gravel,  with  varying  depths.  Upon  being 
pulled,  all  these  piles  were  found  to  be 
broomed  or  both  broomed  and  broken. 
Three  of  them,  Nos.  3,  5  and  7,  assumed  to 
be  good  at  the  time  of  driving,  were  load 
tested  before  being  pulled.  Because  of  their 
crippled  condition,  which  was  discovered 
after  the  tests  were  made,  these  results 
were  of  no  special  value  except  to  show  how 
these  broomed  and  broken  piles  acted  under 
load.  The  following  brief  description  is 
given  for  that  purpose. 

Brooming  of  Spruce  Piles 

Spruce  pile  3,  17  ft.  long,  with  a  diameter 
of  9  in.  at  the  butt  and  6  in.  at  the  tip,  was 
driven  with  a  2300-lb.  hammer  under  short 
drops  until  the  last  few  blows.  Then  an 
average  drop  of  9  ft.  8  in.  was  given  aijd 
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SECTION   THROUGH   TESTBORINOS,  SHOWING  TYPICAL  SOIL  VARIATIONS 


ASSUMED  DISTRIBUTION  OF  LOAD  ON  CLAY 

a  value  of  16.7  tons  obtained  when  using 
the  so-called  Engineering  News  formula: 

P  =  2  Wh/iS-hl) 
in  which  P  is  supporting  power  in  pounds ; 
W  is  weight  of  hammer  in  pounds ;  h  is  fall 
of  hammer  in  feet,  and  S  is  penetration  in 
inches.  This  pile  passed  through  about  10 
ft.  6  in.  of  loose  sand,  silt,  shells  and  blue- 
black  mud  and  penetrated  into  coarse  sand 
and  gravel  about  3  ft.  9  in.  When  pulled 
after  load  testing  it  was  found  broken  at 
about  the  surface  of  the  gravel  and  badly 
broomed  at  the  break.  When  tested  with  a 
load  this  pile  caried  5.5  tons  without  notice- 
able settlement.  When  this  load  was 
doubled,  however,  it  settled  14  in.  As  would 
be  expected,  the  increments  of  settlement 
after  this  were  marked,  and  under  a  load 
of  48,674  lb.  run  from  19/32  to  1  in. 

Spruce  pile  5,  with  a  diameter  of  11  in. 
at  the  butt  and  a  6  in.  tip,  was  driven  like- 
wise with  a  2300-lb.  hammer.  With  an 
average  hammer  drop  of  6  ft.  2  in.  in  the 
last  few  blows,  this  showed  an  average  set- 
tlement of  %  in.  per  blow,  giving  a  formula 
value  of  8.77  tons.  This  pile  passed  through 
about  9  ft.  7  in.  of  loose  sand,  silt,  shells, 
silt  and  black  mud,  and  penetrated  the 
coarse  sand  and  gravel  about  5  ft.  1  in. 
When  pulled,  it  was  found  broomed  and 
broken  just  below  the  top  of  the  gravel. 
When  tested  with  the  load  this  pile  carried 
6.8  tons,  with  a  total  settlement  of  only 
1/32  in.,  but  it  settled  quite  rapidly  for  in- 
creasing loads.  Under  18  tons  load  the  set- 
tlement was  7/16  in.  and  the  pile  showed  a 
marked  tendency  to  get  out  of  plumb. 
Under  about  20  tons  the  total  settlement 
amounted  to  more  than  1  in.  This  pile 
showed  great  unreliability. 

Spruce  pile  7,  18  ft.  4  in.  long,  had  a 
diameter  of  10  in.  at  the  butt  and  a  6  in.  tip. 
It  was  driven  with  a  2300-lb.  hammer  hav- 
ing an  average  drop  at  the  last  blows  of  10 
ft.  and  an  average  settlement  of  1%  in. 
This  gives  a  carrying  value  of  8.4  tons. 
This  pile  passed  through  9  ft.  2  in.  of  loose 
sand,  gravel,  shells  and  mud  fill,  and  pene- 
trated the  glacial  gravel  deposit  about  5  ft. 
9  in.  When  pulled,  it  was  found  broken  and 
broomed  just  below  the  top  of  the  gravel. 
When  tested  with  a  load,  this  pile  settled 
1/16  in.  with  3  tons.  The  rate  of  settle- 
ment was  quite  rapid  under  succeeding  in- 
crements, amounting  to  over  1  in.  with  15- 
ton.s;  over  2  in.  with  26.5  tons;  over  3  in. 
with  32.75  tons.  After  the  load  was  re- 
moved, it  recovered  1/2  in.  of  its  settlement, 
showing  the  effect  of  the  brooming.  The 
typical  photographs  herewith  show  the  ef- 
fects noted. 

It  was  plainly  evident  that  spruce  piles 
could  not  be  driven  with  safety  into  the 
harder  portions  of  this  glacial  deposit. 
After  a  study  of  the  results  obtained  by  a 
number  of  spruce  piles  which  had  been 
driven  and  pulled,  it  was  thought  best  to 
limit  the  use  of  spruce  to  those  places  where- 
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friction  was  largely  depended  upon  to  give 
the  bearing  value,  and  very  little  depend- 
ence placed  on  point  bearing.  The  test  piles 
also  showed  that  spruce  piles,  after  driving, 
might  appear  good  to  the  piling  foreman 
and  the  inspector,  and  yet  be  found  broomed 
and  broken  when  pulled.  This  discouraged 
the  use  of  spruce  piles  where  sudden 
changes  in  the  hardness  of  the  soil  were 
found  or  expected.  Some  of  the  marked 
and  unaccountable  settlements  of  structures 
noted  from  time  to  time  may  have  been  due 
to  some  extent  to  the  practice  of  driving 
spruce  piles  into  hard  crusts,  with  resultant 
brooming. 

Good  Results  with  Oak  Piles 

The  tests  also  proved  that  first-class  oak 
piles  could  be  driven  without  injury  into 
well  compacted  coarse  sand  or  fine  gravel  to 
a  resistance  giving  a  bearing  value  of  18 
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EXCESS   OF   TEST   VALUES   FOR  PILE   IN   CLAY 
ABOVE  FORMULA  VALUE 

tons  or  more.  Oak  piles  were  used  where 
the  driving  was  hard,  and  where  the  sup- 
porting value  of  the  pile  was  to  be  gained 
largely  from  point  bearing  and  relatively 
small  embedment  in  the  hard  stratum.  For 
safety  a  maximum  limit  of  14  tons  was  per- 
mitted for  oak  piles;  10  tons  was  allowed 
for  spruce,  where  these  could  be  used. 

From  the  driving  records  and  boring  sec- 
tions the  surface  of  the  glacial  deposit  ap- 
pears very  uneven  in  places.  Piles  driven 
within  a  few  feet  of  each  other  found  bot- 
tom at  levels  differing  by  10  to  15  ft.  or 
even  more.  These  conditions  naturally 
made  it  diflScult  to  get  uniform  pile  formula 
values,  and  increased  the  cost  of  the  pile 
driving. 

Effect  of  Hard  Fill 

The  fill  over  the  original  mud  flats  con- 
sisted of  mud,  silt,  shells  and  gravel.  In 
some  places  this  was  very  compact  and 
offered  considerable  resistance  to  the  piles. 
The  friction  of  this  material  frequently  en- 
tered into  the  final  readings,  and  had  a  ten- 
dency to  raise  the  value  above  its  proper 
figure.  Where  a  hard  fill  of  gravel  or  shells 
was  found  over  glacial  gravel,  with  an  in- 
tervening layer  of  peat,  silt  or  mud,  it  was 
necessary  to  drive  piles  well  into  the  glacial 
gravel  to  get  their  true  value. 

Not  only  will  the  hard  fill  above  the  peat 
and  other  material  give  the  piles  driven 
through  it  a  high  formula  value  at  the  time 
of  driving,  but  it  may  afterward  actually 
add  to  the  real  loads  on  the  piles  by  reason 
of  its  friction  when  the  peat  or  mud  stratum 
becomes  reduced  in  thickness  through  de- 
cay or  displacement. 

The  varying  conditions  found  have  made 
it  necessary  to  design  the  pile  foundations 
on  a  basis  of  as  nearly  as  possible  uniform 
settlement.  This  uniformity  is  highly  de- 
sirable to  prevent  overstress  of  the  more  or 
less  continuous  concrete  floorbeams  and 
slabs  used  in  the  superstructure  of  the 
buildings. 
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The  working  values  have  been  taken  at 
about  1/16  in.  settlement  as  shown  by  the 
tests.  It  is  believed  that  most  piles  have 
an  initial  settlement,  whether  noted  or  not, 
and  considerable  care  was  taken  to  note 
settlement  at  all  times  where  the  change 
was  as  large  as  1/64  in.  It  is  also  believed 
that  the  effect  of  the  difference  in  settle- 
ment of  1/16  in.  in  the  foundations  can  be 
feasily  ignored.  A  settlement  of  14  in.  was 
considered  to  be  the  limit  of  usefulness  of 
the  pile.  It  was  assumed  that  settlements 
greater  than  this  create  conditions  which 
might  cause  very  unsatisfactory  results.  It 
was  also  considered  necessary  that  the 
piling  have  a  safety  factor  of  not  less  than 
2.5  on  the  tonnage  based  on  14  in.  settle- 
ment. 

From  the  results  of  the  test  piles  it  is 
evident  that  in  the  majority  of  cases  the 
piles  had  to  be  driven  quite  deeply  into  the 
sand  to  assure  a  satisfactory  value.  An 
effort  was  made  to  keep  the  piles  in  the  gla- 
cial sand,  even  where  it  thinned  up,  for  it 
was  desirable  to  use  the  sand  stratum  as  a 
medium  for  spreading  the  loads  out  over 
the  clay  under  it.  An  effort  was  made  to 
have  a  minimum  of  at  least  3  ft.  of  sand 
under  the  points,  even  where  the  sand 
thinned  up,  in  order  to  make  the  spreading 
of  the  load  somewhat  effective.  But  it  was 
found  that  there  were  places  where  the 
sand  was  very  thin,  giving  little  value  to 
the  piles.  To  ascertain  the  value  of  the 
clay  under  working  and  ultimate  loads, 
some  piles  driven  both  partly  and  wholly 
into  the  clay  were  load  tested.  Two  of  these 
were  also  re-driven,  as  were  a  number  of 
others.  The  results  showed  in  many  cases 
a  formula  value  over  twice  as  great  as  the 
value  obtained  when  originally  driven. 

Safe  Working  Values 

Regarding  the  safe  working  values,  the 
tests  showed  that  for  the  assumed  limits 
of  settlement  and  safety  factor,  piles  driven 
into  sand  could  be  used  at  their  formula 
value,  but  not  much  higher.  On  the  other 
hand,  piles  embedded  in  the  clay  found  at 
this  site  showed  an  ability  to  carry  test 
loads  in  excess  of  the  formula  value,  as  in- 
dicated on  the  figure  herewith,  and  in  the 
table.  The  curve  shown  in  the  diagram  in- 
dicates that  the  allowable  increase  on  the 
formula  value  appears  to  be  about  1  ton  for 
every  5  ft.  of  embedment  in  the  clay. 

Full  advantage  was  taken  of  this  fact 
where  the  gravel  and  sand  became  either  un- 
reliable or  of  no  practical  value,  or  where 
they  disappeared.  Piers  were  frequently 
made  in  clay  in  which  the  average  formula 
value  for  the  piles  was  6  tons  or  less,  but 
owing  to  the  high  value  shown  by  tests 
these  were  allowed  a  value  fully  50  per  cent 
greater,  provided  it  was  evident  that  the 
piles  were  well  embedded  in  the  clay. 

Three  piles  showed  a  high  tonnage  at 
1/16  in.  settlement  which,  when  compared 
with  the  tonnage  at  Vi,  in.  settlement,  gave 
a  low  factor  of  safety.  But  when  the  allow- 
able value  was  reduced  to  get  a  factor  of 
about  2.5,  there  was  still  a  very  substantial 


amount  above  the  formula  tonnage  found  at 
the  time  of  driving.  It  is  interesting  to 
note  that  the  formula  tonnage  found  by 
re-driving  the  piles,  after  they  had  been  al- 
lowed to  set  thoroughly,  did  not  represent 
either  the  value  under  test  load  at  1/16  in. 
settlement,  or  the  allowable  tonnage. 

Design  to  Prevent  Vibration 

Another  feature  in  the  problem  of  these 
foundations  is  the  matter  of  vibration  due 
to  internal  and  external  forces.  It  was,  of 
course,  necessary  to  construct  the  founda- 
tions in  such  a  way  as  to  reduce  the  poui- 
bility  of  vibration  to  a  minimum.  This 
was  not  only  for  comfort,  but  because  some 
of  the  laboratories  will  contain  instruments 
of  special  accuracy  and  delicacy.  Special 
care  has  been  taken  with  the  foundations 
under  heavy  testing  machiner}',  to  reduce 
the  possibility  of  settlement  and  excessive 
vibration.  A  sufficient  number  of  well- 
driven  piles  is  placed  under  such  machines, 
each  being  allowed  about  one-half  of  the 
value  given  to  the  piles  under  the  building 
walls. 

The  greatest  vibration  will  come  to  the 
structures  from  external  sources,  such  as 


broomed  and  broken  tips  of  spruce  piles 
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engines  in  nearby  power  houses,  from 
trains,  electric  cars,  etc.  These  vibrations 
will  be  conveyed  to  the  buildings  by  the 
comparatively'  hard  top  fill  which  lies  over 
the  stratum  of  mud,  silt  and  peat.  Pout 
is  found  in  some  locations  within  the  build- 
ing site.  It  is  probably  general  on  the 
north  and  east  sides  of  the  buildings,  ex- 
tending through  that  portion  of  East  Cam- 
bridge where  a  number  of  factories  and 
power  houses  are  located.  Nearly  the  entire 
site  of  the  new  buildings  has  a  stratum  of 
silt,  mud  and  fill  above  the  sand  and  clay. 
The  buildings  have,  therefore,  for  their  en- 
tire lengths  above  that  part  embedded  in 
sand  or  clay,  a  foundation  of  piles  which 
pass  through  a  material  affording  very  lit- 
tle lateral  support. 

Under  the  action  of  driving  the  piles  this 
material  softened  to  such  an  extent  that  it 
allowed  the  piles  to  vibrate  strongly,  even 
throwing  mud  and  water  out  around  them. 
Structures  which  are  supported  on  piles 
passing  through  such  soft  water-filled  strata 
not  only  readily  send  out  vibrations,  but  are 
strongly  affected  by  vibrations  from  other 
sources  situated  along  the  same  strata. 

One  method  of  resisting  in  part  such  a 
tendency  is  to  drive  the  piles  well  into  the 
supporting  strata,  rather  than  resting  them 
on  the  surface  or  with  a  foot  or  two  only 
of  penetration.  As  the  pile  tests  show  that 
it  was  necessarj',  generally,  to  get  a  fair 
embedment  in  order  to  obtain  the  bearing 
values  desired,  it  was  unnecessary  to  make 
a  large  increase  in  that  embedment  in  order 
to  gain  stiffness. 

In  general,  the  allowable  loads  per  pile 
average  9.5  tons  for  interior  piers  and  8.75 
to  9  tons  for  exterior  piers  and  walls.  It 
is  believed  that  if  settlements  occur  the 
small  difference  in  loading  will  tend  to  make 
slightly  greater  settlements  in  the  center  of 
the  building.  This  will  prevent  the  bulging 
tendency  of  the  walls,  which  would  occur  if 
the  wall  piles  settled  more  than  the  interior 
piles. 

Foundations  Above  Piles 

Reinforced-concrete  spread  footings  were 
used  to  distribute  the  wall  and  column  loads 
to  the  piles.  Such  footings  are  permissible 
only  when  placed  on  a  compressible  surface 
of  practically  uniform  resistance.  This  will 
produce  bending  stresses  in  the  footings 
similar  to  those  produced  by  a  uniformly 
distributed  load. 

The  permanent  ground  water  level  per- 
mitted the  cut-off  grade  of  piles  to  be  fixed 
at  13  ft.  above  the  Cambridge  datum,  which 
is  4.1  ft.  below  the  basement  floor  level. 
With  few  exceptions,  this  difference  of  4.1 
ft.  between  the  floor  and  the  pile  cut-off 
permitted  the  reinforced  spread  footings  to 
be  placed  without  lowering  the  cut-off.  The 
design  of  these  footings  was  based  on  the 
formulas  recommended  by  Prof.  Arthur  N. 
Talbot  of  the  University  of  Illinois,  in  Bul- 
letin 67,  as  determined  from  the  result  of 
many  experiments. 

This  work  of  pile  testing  and  design  was 
conducted  by  the  writers  as  consulting  en- 
gineers for  the  contractors,  the  Stone  & 
Webster  Engineering  Corporation. 


For  Solidification  of  Railroad  Fills 
H.  C.  Phillips,  valuation  engineer  of  the 
Santa  F6  system,  speaking  for  the  rail- 
roads at  the  recent  valuation  conference, 
stated  that  he  would  allow  an  increase  in 
value  of  2  per  cent  per  year  for  five  years 
and  11/2  per  cent  thereafter  until  the  total 
enhancement  reached  25  per  cent. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Waterworks  Summary  Should  Show 
24  Plants  in  Porto  Rico 

Sir:  I  note  on  page  13  of  the  Engineering 
Record  for  July  3,  in  the  statistical  sum- 
mary of  American  waterworks,  that  Porto 
Rico  is  credited  with  seven  towns  as  having 
waterworks.  This  figure  should  be  24,  as 
there  were  nine  on  the  Island  when  I  went 
there  in  1911,  and  there  were  constructed 
during  my  three  years'  stay  fifteen  water- 
works, which  I  designed  and  of  which  I 
supervised  the  construction.  It  is  possible 
that  there  are  now  even  more,  for  when  I 
left  in  1914  I  had  prepared  plans  for  nine- 
teen other  towns,  on  some  of  which,  at 
least,  it  was  hoped  to  start  construction 
at  an  early  date. 

Richard  M.  Merriman, 

Central  Valley,  N.  Y.  Civil  Engineer. 


Experiments  on  Separate  Digestion 
of  Activated  Sludge  Needed 

Sir:  The  several  large  scale  experiments 
on  treatment  of  sewage  by  means  of  aera- 
tion and  contact  with  activated  sludge,  be- 
ing conducted  in  America  as  a  result  of 
the  success  of  the  smaller  scale  investiga- 
tions begun  in  England,  have  aroused  in- 
terest and  hopes  that  from  them  may  pos- 
sibly be  evolved  a  more  economical  method 
of  treating  the  sewage  of  large  communi- 
ties than  by  tanks  and  percolating  filters. 
The  data  so  far  published  indicate  the 
possibility  of  producing  by  the  activated 
sludge  process  a  clear,  bright,  well  oxi- 
dized effluent  and  a  high  percentage  re- 
moval of  bacteria.  It  further  appears  that 
the  resultant  sludge  is  of  high  percentage 
moisture,  but  readily  separates  therefrom. 

The  investigations  of  Ardern,  Lockett, 
and  Duckworth  in  England  show  that  the 
complete  process  may  be  divided  into  two 
parts:  First,  clarification  and  removal  of 
putrescence;  and,  second,  nitrification  and 
maintenance  of  the  sludge  in  an  activated 
state.  In  the  disposal  of  the  sewage  of 
large  cities  generally,  only  clarification  is 
needed  at  the  present  time,  but  provision 
should  be  made  in  the  design  of  works  so 
that,  with  increasing  population  and  raised 
standards  of  cleanliness  required  for  water 
courses,  the  treatment  could  be  increased 
to  include  oxidation.  The  activated  sludge 
process  seems  to  be  particularly  adapted  to 
meet  this  condition,  for  but  short  periods 
of  aeration  in  contact  with  activated  sludge 
effect  a  practically  complete  removal  of  sus- 
pended and  colloidal  matters.  The  diffi- 
culty at  present  seems  to  be  that  unless 
aeration  is  continued  until  the  sewage  is 
well  oxidized  the  sludge  loses  its  activity. 

Ardern  has  suggested  that  economy  may 
be  obtained  by  aeration  of  sewage  in  con- 
tact with  activated  sludge  only  to  the  point 
of  clarification  and  aeration  of  the  sludge 
without  sewage  to  maintain  its  activity. 
The  writer  feels  that  experimenters  have 
neglected  this  possibility  on  account  of  the 
apparent  ease  in  carrying  on  aeration  to 
the  point  of  high  nitrification.  A  town  on 
the  bank  of  a  river  suitable  for  disposal 
of   sewage   by   dilution   wastes    its   public 


funds  in  completely  oxidizing  artificially  at 
considerable  expense  what  the  stream  is 
able  to  do  naturally  at  no  expense. 

The  high  percentage  moisture  in  the 
sludge  and  the  complete  removal  of  sus- 
pended matter  indicate  a  large  volume  of 
wet  sludge  per  million  gallons  of  sewage 
treated  and,  further,  it  is  reported  that 
while,  as  first  withdrawn,  the  sludge  is  in- 
odorous, if  kept  for  a  few  days  putrefac- 
tion sets  in. 

It  would  therefore  appear  that  experi- 
mentation on  the  separate  digestion  of  the 
activated  sludge  would  be  desirable  in  order 
to  obtain  a  sludge  of  less  bulk  and  free 
from  odor  as  obtained  at  Baltimore,  Md., 
and  Birmingham,   England. 

W.  L.  Stevenson, 
Assistant    Engineer,    Bureau    of    Surveys, 

Philadelphia. 


Engineers 


for    Public   Boards  and 
Commissions 

Sir:  Cognizant  of  the  fact  that  boards 
and  commissions  in  the  service  of  the  State 
of  Massachusetts  whose  duties  are  chiefly 
civil  engineering  are  and  have  been  made 
up  of  men  who  have  had  no  civil  engineer- 
ing training  and  experience,  a  concerted 
effort  is  to  be  made  by  civil  engineers  and 
others  to  see  to  it  that  the  Governor  shall 
be  impressed  with  the  great  need  for  proper 
technical  representation  upon  such  bodies. 

Too  long  persons  whose  qualifications 
have  been  chiefly  political,  social  or  other- 
wise have  been  appointed  to  positions  on 
important  boards  and  commissions  of  this 
commonwealth,  where  civil  engineering 
knowledge  and  experience  should  have  been 
essential  requisites. 

It  is  not  to  be  presumed,  however  de- 
sirable it  may  be,  that  such  public  bodies 
shall  be  made  up  entirely  of  men  possessing 
the  aforementioned  qualifications;  but  the 
present  tendency  toward  economy  and  in- 
creased efficiency  in  public  affairs  demands, 
if  advance  is  to  be  made  along  these  lines, 
that  bodies  of  the  public  service  under  con- 
sideration here,  shall  have  among  their 
memberships  at  least  some  one  who  shall 
possess  among  others  the  desired  qualifica- 
tions, viz.,  civil  engineering  knowledge  and 
experience.  It  cannot  be  denied  that  this 
is  highly  desirable  and  necessary  in  the 
light  of  facts  well  known  to  civil  engineers, 
and  often  all  too  evident. 

Chas.  C.  Carroll. 
Secretary,  Public  Service  Civil  Engineers' 
Association  of  Massachusetts. 

Boston,  Mass. 


[This  journal  has  repeatedly  urged  the 
desirability  of  engineer-members  of  public 
bodies  having  control  of  engineering  works. 
It  has  endorsed  heartily  the  efforts  of  engi- 
neers of  New  York  State  to  impress  this 
view  on  the  constitutional  convention  now 
in  session  at  Albany.  To  make  its  appeal 
to  the  Governor  most  effective  the  associa- 
tion sending  the  communication  printed 
above  should  enlist  the  co-operation  of  all 
other  societies  of  engineers  in  Massachu- 
setts.— Editor.] 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  constntetion  engineer*  are  indexed  in  the  Tab'*  of  Cont»nte 


f 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — EDITOR.] 


Tool  for  Reboring  Cylinders  Run  by- 
Air  Boring  Machine 

By  WALTER  BAZORE 
Master    Mechanic,    Rapid   Transit  Subway   Con- 
struction Company,  New  York  City 

AN  AIR  BORING  machine  is  shown  in 
the  accompanying  photograph  geared 
to  a  small  lathe  used  for  reboring  cylin- 
ders. The  cutter  head  of  the  lathe,  which 
is  shown  in  the  center,  is  mounted  with  a 
sliding  fit  on  the  main  shaft.     Through  it 


by  the  writer,  and  i.s  used  in  the  machine 
shop  of  the  Rapid  Transit  Subway  Con- 
struction Company's  power  plant  at  Forty- 
second  Street  and  East  River,  New  York 

City. 

Rock  Drills  Must  Be  Well   Main- 
tained to  Secure  Efficiency 

THAT  CLOSER  attention  to  renewing 
worn  parts  in  rock  drills  and  to  making 
properly  shaped  shanks  on  the  steels  used 
results  in  an  increase  of  power  efficiency 
and  in  eliminating  delays  due  to  broken 
drills  was  well  brought  out  by  George  T. 
Cousins  in  addressing  a  recent  meeting  of 
the  National  Lime  Manufacturers'  Associa- 
tion. The  parts  of  the  ordinary  reciprocat- 
ing drills  which  wear  most  quickly  are  the 


» 


HOME-MADE  LATHE  DOES  ACCURATE  REBORING  ON   THE  JOB 


passes  the  feed  screw,  which  lies  in  the 
slot  shown  in  the  side  of  the  shaft.  At  the 
right  side  of  the  machine  is  seen  a  bolt 
projecting  from  the  top  of  the  frame.  At 
each  revolution,  as  the  head  of  the  feed 
screw,  which  is,  of  course,  eccentric  with 
the  shaft,  comes  on  top,  one  of  the  arms 
projecting  from  the  head  strikes  this  bolt 
and  gives  the  screw  one-eighth  turn  before 
it  is  released  and  slips  past  the  bolt.  The 
shaft  is  driven  through  three  gears  by  the 
air  motor,  which  is  shown  at  the  left,  on 
top.  The  spindle  of  the  first  gear  in  the 
series  fits  into  the  chuck  of  the  air  ma- 
chine. 

The  machine  is  shown  assembled  with 
four  long  bars  of  chrome  steel,  with  very 
carefully  machined  plane  surfaces.  These 
are  used  in  attaching  the  machine  to  its 
job,  where  that  method  is  more  convenient 
than  dismounting  the  part  to  be  rebored 
and  taking  it  to  the  machine  shop.  The 
tool  was  used  recently  to  rebore  a  6-in. 
diameter  hole  7  in.  long  for  one  crank  pin 
of  a  5000-ft.  air  compressor.  After  the 
machine  was  set  in  position,  the  hole  was 
rebored  exactly  true  at  one  operation, 
which  took  eighteen  minutes. 

This  machine  was  made  from  spare  ma- 
chine parts  without  a  great  deal  of  labor, 
for  reboring  worn  cylinders  of  hoisting  en- 
gines, etc.,  right  on  the  job.     It  was  built 


cylinder,  piston  and  rod,  and  the  front  head, 
or,  in  drills  that  have  them,  the  front  head 
bushing.  The  front  head  is  mainly  de- 
pended on  to  keep  the  piston  true  in  the 
cylinder.  The  side  thrust  of  the  piston  rod, 
combined  with  particles  of  rock  dust  adher- 
ing to  the  rod,  wears  the  front  head  after  a 
time  so  that  the  piston  is  no  longer  held 
true.  The  result  is  rapid  wear  of  the  cylin- 
der. Bushings  and  front  heads  are  less  ex- 
pensive than  cylinders,  and  should  be  re- 
newed as  soon  as  they  begin  to  wear.  Rough 
piston  rods  are  a  frequent  cause  of  leaky 
packing,  and  care  should  be  exercised  to 
keep  them  smooth.  Valves  should  be  kept 
tight,  as  a  drill  will  not  do  good  work  if  air 
is  flowing  through  all  ports  at  the  same 
time.  A  little  wear  on  the  valve  will  have 
a  surprising  effect  in  the  operation  of  the 

"^Neglect  in  oiling  drills  until  after  the 
runner  has  been  reminded  that  they  use  oil 
by  having  the  valve  stick  is  not  unusual^ 
Carrying  oil  in  open  cans  and  coffee  pots 
with  the  lids  gone  results  in  pouring  gnt 
into  the  machine  with  the  oil  and  wearing 

'*  ThJtroubks  of  a  hammer  drill  are  some- 
what different  from  those  of  a  P>f o"  ^ri  1 
?he  feature  that  causes  the  most  tr^ubl^is 
had  shaping  of  the  shank  of  the  drill  steel. 
Using    sieels    with    broken    shanks    very 


quickly  results  in  a  broken  anvil  block.  The 
end  of  the  shank  muHt  be  made  smooth  and 
true,  and  the  larger  the  end,  the  better. 
Sometimes  the  ends  are  beveled  around  the 
edge  until  a  face  the  size  of  a  dime  is  all 
that  is  left  for  the  piston  to  strike.  The 
result  is  that  a  cup  soon  wears  in  the  piston 
or  anvil  block,  and  a  break  results.  If  the 
shanks  are  carelessly  hardened,  they  are  apt 
to  break  in  the  drill  and  cause  trouble.  Even 
if  the  ends  of  the  shanks  are  ground  on  an 
emery  wheel,  they  should  be  tried  with  a 
square  to  make  sure  that  they  are  true. 

Broken  steels  and  anvil  blocks  are  some- 
times caused  in  this  type  of  drill  by  a  worn 
front-head  bushing  or  a  worn  rotating 
sleeve.  This  sleeve  wears  large,  and  allows 
the  steel  to  tilt  in  the  hammer,  so  that  the 
anvil  block  does  not  strike  it  a  square  blow. 

If  the  rotation  parts  of  a  hammer  drill 
are  worn,  and  back-lash  exists,  the  rotation 
does  not  start  to  turn  when  the  piston  be- 
gins to  move,  but  all  of  the  back-lash  is 
taken  up  with  a  snap  near  the  middle  of  the 
stroke  when  the  piston  is  moving  fast.  This 
is  very  hard  on  the  rotation  parts.  Fre- 
quent oiling  is  essential  with  the  hammer 
drill  if  good  results  are  to  be  expected. 

Steam  Shovel  Cuts  Costs  of  Repair- 
ing Sub-Grade  on  Paving  Contract 

By  ALBERT  D.  BLAKESLEE 

Superintendent  for  C.  W.  Blakeslee  Si  Soni.  Oencnil 

Contracton,  New  Haven,  Conn. 

DURING  the  season  of  1914  C.  W.  Blakes- 
lee  &  Sons  had  about  $500,000  worth 
of  street  paving  to  do  for  the  city  of  New 
Haven,  and  the  Connecticut  Company,  which 
operates  the  trolley  lines  in  New  Haven.  A 
large  part  of  this  was  wood  block,  some 
sheet  asphalt,  and  on  .secondary  or  light 
traffic  streets  we  laid  bituminous  macadam. 
In  preparing  the  sub-grade  for  wood  blocks 
we  had  to  remove  10»j  in.  and  for  asphalt 
9  in.  of  old  macadam  on  a  telford  base. 

At  the  beginning  of  the  season  we  broke 
up  the  pavement  with  a  10-ton  road  roller, 
using  picks  in  the  wheels  and  pulling  a 
rooter  plow.  It  took  all  of  the  roller's  time 
to  do  this,  and  three  men  to  hold  the  plow. 

After  a  short  while  we  had  a  model  31 
revolving  Marion  steam  shovel  idle  so  we 
decided  to  try  using  it.  The  boom  was  too 
high  to  go  under  the  trolley  span  wires,  so 
we  spliced  the  hog  rods  about  4  ft  with 
some  heav>-  chain,  lowering  the  boom 
enough  to  clear  wires.  We  excavated  one 
side  of  a  street  at  a  time  loading  the  teams 
on  the  old  pavement  on  the  first  cut  and 
loading  on  the  new  finished  pavement  on 
the  second. 

The  following  lists  of  men,  teams  and 
equipment  give  an  idea  of  the  saving: 


coers  or  Pbifa«ino  Scb-obam  wttk  Roixn  akd 

PU>W  AND   WITH   STUMM   SHOVB. 


Old  llethod 

I   10-ton  roller   (1  encl- 

ne«T)  ..  .  ^ 

1  rooter  plow  (J  labor- 
ers) 

2  foremen 
30  laborers 

1  mold-board  plow-—! 
doable  plow  team  (this 
team  also  did  the  tow- 
ing out) 

13  to  IS  double  teams 


Neu)  Mrtkod 

1  modd  SI  rerohrtna 
steam  shovel  (1  enst- 
neer.  I  flreman) 

1   foreman 

6  laborers  or  pit  men 

$  to  11  teams 
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The  difference  in  the  number  of  teams  is 
aocounted  for  by  the  fact  that  only  one 
team  is  standing  loading  at  a  time,  and  it 
only  takes  2  min.  to  load  instead  of  10  to 
15  min.  Also  there  is  no  plow  or  tow  team 
needed.  Needless  to  say  Blakeslee  &  Sons 
would  not  tackle  a  job  of  this  kind  again 
without  a  shovel. 


Explosives  Loosen  Hard  Ground  for 
Driving  Concrete  Piles 

BY  THE  USE  OF  explosives  to  break 
up  hard  ground  concrete  piles  have  been 
driven  in  the  Philippines  where  other  con- 
ditions called  for  a  pile  bridge,  but  where 
the  ground  would  not  ordinarily  allow  piles 
to  be  driven.  Frank  P.  James,  writing  in 
the  Qtiarterly  Bulletin  of  the  Bureau  of 
Public  Works  of  the  Islands,  tells  how  he 
employed  this  method  on  the  Cabugao 
Bridge,  IIocos  Fur. 

The  strata  encountered  included  gravel 
compacted  with  sand  and  clay  and  carrying 
boulders  up  to  10  in.  in  diameter.  From 
e.xperiments  on  another  bridge,  where  black 
powder  had  been  used  to  loosen  stiff  clay 
for  the  same  purpose,  it  had  been  deter- 
mined that  the  ground  was  broken  up  about 
down  to  the  bottom  of  the  charge  placed 
to  make  way  for  the  piles.  As  nearly  20-ft. 
penetration  was  required  on  the  piles  on 
the  Cabugao  bridge,  the  explosive  cartridges 
used  were  placed  so  that  their  lower  ends 
were  about  19  ft.  below  surface.  There 
were  five  piles  in  a  bent,  and  three  shots 
were  necessary  for  each  bent,  one  each  at 
the  location  of  the  two  end  and  the  center 
piles. 

Method  of  Charging  Ground 

The  charges  were  placed  by  driving  down 
a  3-in.  diameter  galvanized  length  of  pipe 
about  20  ft.  long.  A  coupling  was  placed  on 
the  driving  end  of  the  pipe,  and  the  lower 
end  was  fitted  with  a  cap  which  remained  in 
the  ground.  One  cap  was  required  for  each 
hole.  These  caps  were  made  of  pieces  of 
<rfd  steel  plate  V2  in.  thick  and  7  in.  square. 
The  plates  were  notched  deeply  on  their 
four  sides,  and  the  comers  thus  left  bent 
up  to  fit  around  the  end  of  the  pipe.     A 


hole  was  punched  in  the  center  of  each  plate 
through  which  a  2-in.  piece  of  %-in.  round 
steel  was  driven,  while  the  plate  was  hot, 
to  form  a  point  and  guide  the  pipe  in  driv- 
ing. The  charge  for  each  shot  was  loaded  in 
a  2V2-in-  diameter  tin  tube  about  39  in. 
long,  in  the  bottom  of  which  was  tamped 
about  28  in.  of  powder.  Above  this  were 
loaded  two  exploder  sticks  of  dynamite, 
which  was  required  to  set  off  the  type  of 
powder  used,  and  around  these  sticks  was 
packed  the  contents  of  a  third  broken 
stick.  Each  of  the  exploder  sticks  had  a 
cap  and  fuse  of  its  own,  to  insure  detona- 
tion. Above  these  were  put  more  powder 
and  a  wad  of  thin  paper  such  as  is  used  to 
wrap  rolls  of  fuse.  The  whole  was  sealed 
with  asphalt  or  white  lead,  and  the  end  of 
the  tube  was  crimped  slightly. 

When  the  3-in.  pipe  had  been  driven  to 
the  required  grade,  the  charge  was  dropped 
to  the  bottom  of  it,  and  a  1-in.  pipe 
was  lowered  around  two  fuses.  The  3-in. 
pipe  was  then  pulled  about  6  ft.  by  a 
rope  running  to  the  engine  of  the  driver, 
allowing  dirt  to  run  in  around  the  cartridge. 
The  1-in.  pipe  was  then  withdrawn,  and 
the  3-in.  pipe  pulled  all  the  way  out.  One 
of  the  fuses  was  cut  about  a  foot  longer 
than  the  other  to  insure  safety  in  lighting, 
which  was  done  with  a  torch. 

After  the  three  holes  for  each  bent  were 
fired,  the  concrete  piles  were  driven.  Very 
satisfactory  results  as  to  grade  were  ob- 
tained, a  few  inches  remaining  below  the 
disturbed  ground  in  every  case  after  the 
shot  into  which  the  tip  of  the  pile  could  be 
driven.  The  bearing  power  developed  ex- 
ceeded the  requirements. 


How   Do   You  Man    Your    Paving 
Mixer? 

ORGANIZING  a  force  of  laborers  to 
operate  a  paving  mixer  efficiently  re- 
quires considerable  skill.  The  accompany- 
ing diagrams,  which  are  taken  from  Bul- 
letin 249  of  the  United  States  Department 
of  Agriculture,  written  by  C.  H.  Moorefield 
and  James  T.  Voshell  of  the  U.  S. 
Office  of  Public  Roads,  were  worked  out 
by  a  contractor  with  wide  experience   in 
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DISTRIBUTION   OF  FORCE  ON   CONCRETE  ROAD  WORK,   USING  TWO-BAG   MIXER 


A.  foreman ;  B,  Bubforeman ;  C,  flnlsber ;  D,  2  laborers  striking  and  tamping ;  E,  3  laborers 
placing  ooncreU  and  assisting  in  striking ;  F,  mixer  tender ;  G,  laborer  cleaning  subgrade  and 
■etttnc  ynnU;  H.  mixer  engineer;  I,  fireman,  also  sprinkles  subgrade;  J,  laborer  assisting 
WMMCTS  and  cement  handlers;  K,  2  laborers  handling  cement;  U  2  laborers  wheeling  .sand;  M, 
I  laborers  wheeling  coarse  aggregate;  N,  2  laborers  loading  sand;  P,  4  laborers  loading  coarse 
anregate ;  Q,  laborer  sprinklTng  pavement ;  R,  water  boy.  Total,  2  foremen  and  25  laborers.  D 
uidicates  wheelbarrow.  ■ 
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DISTRIBUTION   OF  FORCE  ON   CONCRETE  ROAD  WORK,   USING  THREE-BAG   MIXER 


A.  foreman ;  B, 
laborers  striking 


u>  subforeman  on  placing 
E,  2  laborers  tamping;  F, 


concrete ;   C,  subforeman  on  charging  mixer ;   D,   2 

_  .      .  -  ,  2  finishers  ;  G,  2  laborers  placing  concrete  ;  H,  mixer 

tender ;  I.  laborer  cleaning  subgrade  and  setting  joints ;  J,  mixer  engineer ;  K,  fireman,  also 
sin-lnkles  subgrade ;  L,  laborer  assisting  wheelers ;  M,  3  laborers  wheeling  sand  ;  N,  4  laborers 
wheeling  coarse  aggregate  -  O,  2  laborers  wheeling  cement ;  P,  2  laborers  handling  cement ;  Q, 
laborer  oipening  bags ;  R,  3  laborers  loading  sand  •  S,  4  laborers  loading  coarse  aggregate ;  T,  2 
laborers  sprinkling  pavement ;  U,  water  boy.  Total,  3  foremen  and  36  laborers,  n  Indicates 
wheelbarrow. 


concrete  road  construction.  The  mixer  in 
both  cases  is  fully  manned,  and  each 
laborer  has  definite  work  to  perform.  The 
diagrams  cover  only  the  men  engaged  in 
mixing  and  placing  the  concrete.  Labor 
for  preparing  the  sub-grade,  setting  forms, 
and  covering  the  concrete  with  earth  should 
be  provided  in  addition.  Once  started,  the 
operation  of  concreting  should  be  as  con- 
tinuous as  the  weather  will  permit,  if  low 
costs  are  to  be  maintained. 


Mortar     Joint    Laid    with    Canvas 
Band  in  Wet  Trench 

By  D.  H.  FLEMING 
Assistant  City  Engineer,  St.  Catharines,  Ontario 

THE  CANVAS  band  and  the  method  of 
using  it  shown  in  the  accompanying 
drawing  have  enabled  good  cement-mortar 
joints  to  be  made  in  sewer  pipe  laid  in  wet 


Cement  Mortar, 
Canvas  Bond- 


^  Gasket 
Finished   Joint 


Wire  Tie 


Cement  J 
t^ortar 


Ready  for 
Inserting  Spigot  Band 

CANVAS   BAND    PROTECTS   CEMENT   JOINT 

trenches.  The  stout  canvas  band  is  a  few 
inches  longer  than  the  circumference  of 
the  bell  of  the  pipe,  and  is  of  sufficient 
width  to  completely  envelop  the  bell  and  its 
mortar  joint.  A  small  pliable  wire  is  in- 
serted between  the  double  stitching  along 
each  edge,  and  is  looped  at  each  end  to 
avoid  its  coming  out.  The  band  is  fastened 
around  the  bell  of  the  last  pipe  laid  by 
twisting  up  one  of  these  wires.  This  is 
done  with  each  section  of  pipe  before  lower- 
ing it  into  the  trench.  The  joint  is  made 
in  the  usual  manner  with  the  gasket  and 
cement-mortar,  the  lower  half  of  the  can- 
vas band  being  filled  with  mortar  as  well 
as  the  invert  of  the  bell.  After  the  spigot 
end  of  the  next  length  of  pipe  is  in  place, 
the  second  wire  tie  is  fastened  around  it. 
This  draws  the  band  up  tight  around  the 
joint,  and  prevents  water  in  the  trench 
from  washing  the  cement  out  of  the  mortar 
joint. 

The  joint  protector  is  not  withdrawn,  but 
remains  as  a  permanent  part  of  the  con- 
struction. It  was  devised  and  used  with 
great  success  by  E.  R.  Gray,  at  the  time  he 
was  district  engineer  in  the  sewer  section 
of  the  Department  of  Works,  Toronto,  Ont. 
Mr.  Gray  is  now  chief  assistant  city  engi- 
neer of  Hamilton,  Ont. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Attempt  to  Modify  Contracts 
After  Awards  Are  Made 

Court  Order  Results  from  Action  of  New  York 

City's  Board  of  Estimate  in  Striking  Out 

Clause  When  Contract  Is  Approved 

By  approving  several  subway  contracts 
with  the  omission  of  a  clause  providing  for  an 
adjustment  between  the  Public  Service  Cora- 
mission  and  the  contractor  of  the  payment  for 
extra  work  ordered,  the  Board  of  Estimate  of 
New  York  City  has  become  involved  in  a  law 
suit  which,  it  is  said,  may  delay  the  com- 
pletion of  the  New  York  municipal  lines  in 
Manhattan.  The  form  of  contract,  the  same 
as  that  in  force  on  all  work  on  New  York's 
subways  for  over  two  years,  had  been  ap- 
proved by  the  Corporation  Counsel,  officially 
representing  the  Board,  as  required  by  law, 
before  bids  for  this  work  were  advertised. 
The  work  was  let,  and  the  contracts  awarded 
and  sent  to  the  Board  for  final  approval  by  the 
Public   Service  Commission. 

The  Corporation  Counsel  is  quoted  in  the 
press  as  holding  that  the  omission  made  by 
the  Board  of  Estimate  is  equivalent  to  a  re- 
jection of  the  contracts,  as  the  Board  lacks 
authority  to  modify  them  after  bids  have  been 
received  and  awards  made.  One  of  the  con- 
tractors affected,  the  Holbrook,  Cabot  & 
Rollins  Corporation,  has  refused  to  accept  its 
contract,  holding  that  it  is  now  void.  They 
have  secured  from  Justice  Delehanty  of  the 
New  York  Supreme  Court  an  order  to  the 
Board  of  Estimate  to  show  cause  why  the 
Court  should  not  issue  a  writ  of  mandamus 
compelling  the  Board  to  expunge  from  its 
record  its  action  taken  in  striking  the  extra 
work  clause  from  the  contract.  Such  a  writ, 
if  issued,  would  cause  the  contract  to  stand 
approved  in  its  original  form,  and  would  make 
an   easy  way  out  of  the  tangle. 


Express  Track  "  Humps  "  in  Opera- 
tion on  Ninth  Avenue,  New  York 

The  Ninth  Avenue  express  trains  in  New 
York  City  were  put  into  operation  over  the 
new  "hump"  construction  at  stations  for  the 
first  time  on  Monday,  Aug.  16.  This  is  the 
first  operation  over  any  of  the  Manhattan 
elevated  improvement  work.  On  this  line  a 
center  express  track  had  been  in  operation 
before  the  improvement,  but  new  upper-level 
platforms  reached  by  the  general  type  of  hump 
construction  described  in  the  Engineering 
Record  of  July  31,  page  138,  had  to  be  con- 
structed at  the  Fourteenth  Street,  Thirty- 
fourth  Street,  and  Sixty-sixth  Street  stations. 

These  station  platforms  are  not  completed, 
but  the  steelwork  for  the  center  track  has 
been  erected  and,  in  addition,  the  grade  cross- 
ing at  Fifty-third  Street  has  been  eliminated. 
Two  weeks  only  were  required  for  this  work, 
express  train  operation  being  suspended  be- 
tween Aug.  2  and  Aug.  16.  The,  work  was 
done  by  Terry  &  Tench  and  Snare  &  Triest, 
contractors,  associated  with  the  T.  A.  Gillespie 
Company,  executives. 


Start  Work  on  Big  Oil  Storage  Reser- 
voir in  California 

Work  has  been  started  on  the  oil  storage 
reservoir  of  the  General  Petroleum  Company 
near  Port  Arthur,  Cal.,  which,  it  is  said,  will 
be  the  largest  reservoir  of  its  kind  in  Southern 
California.  It  will  have  a  capacity  of  500,- 
000,000  barrels  and  will  be  used  for  export 
storage.  Its  roof,  which  will  be  of  redwood, 
will  cover  3%  acres.  The  reservoir  will  be 
concrete  lined. 


"Eastland"  Righted  by  Cables  and 
Water  Displacement 

On  Aug.  14,  three  weeks  after  toppling  over 
m  the  Chicago  River,  the  Eastland  was  raised 
to  an  approximately  upright  position  by  the 
Dunham  Towing  &  Wrecking  Company  of 
Chicago.  Shifting  of  coal  in  the  bow  to  the 
port  side  and  the  influx  of  water  from  holes 
that  had  been  imperfectly  covered  caused  con- 
siderable delay. 

Two  cables  were  used  in  raising  the  boat 
One  was  attached  to  the  iron  standard  streak 
on  the  starboard  side  of  the  steamer  and  then 
run  around  the  boat  and  attached  to  the  stern 
of  the  Dunham  Company's  tug  "Favorite." 
The  other  cable  was  attached  to  the  "chop"  at 
the  other  end  of  the  boat,  and  run  around 
and  made  fast  to  a  pontoon.  Both  the  "Fa- 
vorite" and  the  pontoon  were  filled  with  water 


Galveston  Storm-Swept 

Damage  May  Exceed   That  of  1900-  Confllctinc 

Report!  Received  at  to  Condition  of  City'i 

Sea-Wall  and  Cauieway 

The  extent  of  the  damage  to  enrineerinf 
structures  by  the  Galveston  storm  this  week 
is  more  or  less  a  matter  of  conjecture,  for 
telegraphic  communication  has  been  so  com- 
pletely demoralized  that  no  repliea  to  this 
journal's  despatches  were  received  befora  go- 
ing to  press.  The  structures  of  Galveston  of 
principal  interest  to  engineers  are  the  tea-wall 
and  the  causeway  which  connects  the  island 
upon  which  the  city  is  located  with  the  main- 
land. ReporU  sUte  that  both  of  these  works 
have  been  damaged.  One  story,  which  it  has 
not  been  possible  to  confirm,  says  that  about 
1000  ft.  of  the  sea-wall  has  been  washed  out 
and   that  a   section   near   the   middle   of  the 


TUG  AND  PONTOON  RIGHTING  THE  ILL-FATED  EASTLAND  IN  CHICAGO  RIVEB 


until  the  former  was  dropped  down  to  a  depth 
of  8%  ft.  and  the  latter  to  a  depth  of  9  ft. 

The  cables  being  attached  as  described, 
rotary  centrifugal  pumps  were  set  at  work 
pumping  water  out  of  the  tug  and  the  pontoon. 
As  the  two  rose  the  Eastland  was  slowly 
raised  and,  after  four  hours,  floated  once 
more.  A  good  share  of  the  three  weeks'  time 
was  spent  in  sealing  the  openings  under  water 
so  that  the  water  could  be  pumped  out  of  the 
boat  itself. 

Los  Angeles  Aqueduct  Water  Groes  to 
HolljMVOod  District 

The  Board  of  Public  Commissioners  of  Los 
Angeles,  with  the  approval  of  the  Railroad 
Commission  of  California,  ratified,  Aug.  6,  a 
contract  between  the' city  of  Los  Angeles  and 
the  Union  Hollywood  Water  Company,  which 
authorizes  taking  over  and  operating  by  lease 
that  portion  of  the  Hollywood  Company's 
water  mains  outside  the  limits  of  the  latter 
city.  The  mains  lying  within  the  city  boun- 
daries were  takeh  over  by  Los  Angeles  some 
time  ago.  The  total  cost  of  the  system  in  and 
outside  the  Hollywood  limits  is  $568,408  with 
interest  at  6  per  cent  from  June  1.  The 
rental  on  the  proposed  lease  basis  is  to  apply 
on  the  purchase  price,  pending  an  election  on 
a  contemplated  $1,000,000  bond  issue  to  be  held 
in  the  district. 


causeway  has  been  demolished.  On  the  other 
hand,  the  Concrete-Steel  Engineering  Com- 
pany of  New  York,  which  designed  the  cause- 
way, has  informed  this  journal  that  reliable 
information  has  been  received  to  the  effect  that 
the  causeway  is  intact  with  the  exception  that 
portions  of  the  earth-fill  approaches  have- been 
damaged  by  the  storm.  It  is  claimed  also  that 
the  draw-span  near  the  center  of  the  struc-- 
ture  has  not  been  destroyed.  Some  of  the 
despatches  report  great  damage  to  the  city's 
water  supply  system. 

The  U.  S.  Weather  Bureau  has  received  from 
Houston  a  special  report  stating  that  the  storm 
center  passed  south  of  that  city  about  5.30 
a.  m.,  Aug.  17,  with  the  lowest  barometer  at 
Houston  28.21  in.  and  a  wind  velocity  of  80 
miles  per  hour  and  rainfall  7.18  in.  in  the  pre- 
ceding 24  hours. 


Columbia  River  Highway  Dedicated 

The  newly  completed  Columbia  River  high- 
way from  Portland  to  Gearhart,  Ore.,  a  dis- 
tance of  125  miles,  was  officially  christened 
Aug.  12.  Forty  automobiles  traveled  the  dis- 
tance in  less  than  seven  hours'  running  time. 
Many  of  the  municipalities  declared  a  holiday 
and,  at  Gearhart,  the  fastivities  continued  far 
into  the  night.  This  road  affords  the  city  of 
Portland  an  easy  overland  route  to  the  ocean 
and  opens  up  wide  tracts  of  land  to  settlement. 
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Seattle  Completes  Municipal  Grain 
Elevator 

A  600,000-bu.  bulk  grain  elevator  built, 
owned  and  operated  by  the  municipality  has 
just  been  completed  and  has  received  its  first 
consignment  of  grain  at  Seattle,  Wash.  Its 
function  is  to  provide  storage  for  the  local 
flouring  mills,  and  to  facilitate  the  interchange 
bet-ween  rail  and  ship  transportation  in  hand- 
ling the  product  of  the  grain  fields  of  Montana, 
Idaho  and  Washington. 

The  structure  is  entirely  of  concrete,  165  ft. 
high,  and  has  a  receiving  capacity  of  95  cars 
per  24  hr.  and  a  bulk  shipping  capacity  of 
20,000  bu.  per  hour.  The  equipment  is  all  elec- 
trically driven.  Four  railroads  have  access  to 
the  elevator  which  stands  between  the  tracks 
and  dock.  The  costs  of  the  structure  were  as 
follows:  Foundation,  $25,162;  superstructure, 
1197,900;  cement,  $15,800;  bulk  shipping  gal- 
leries and  equipment,  $31,000;  track,  $10,000; 
miscellaneous,  $2,000;  total,  $281,862. 


Missouri  Pacific  System  Goes  Into 
Receivership 

Benjamin  F.  Bush,  president  of  the  Missouri 
Pacific  and  the  St.  Louis,  Iron  Mountain  & 
Southern  Railways,  was  appointed  receiver, 
Aug.  17,  of  the  two  lines.  The  immediate 
causes  of  the  receivership  are  the  inability  of 
the  system  to  meet  interest  payments  of  almost 
$2,000,000  due  Sept.  1,  and  the  refusal  of  some 
of  the  security  holders  to  accept  the  reorgan- 
ization plan  recently  announced.  The  system 
embraces  7285  miles,  and  ranks  next  to  the 
Rock  Island  system,  which  went  into  receivers' 
hands  last  April,  as  the  largest  railroad 
system  in  the  country  to  go  into  bankruptcy. 


CaUfomia  Public  Utilities  All  Go 
Under  Commission  Jurisdiction 

All  privately  owned  public  and  quasi-public 
utilities  in  California,  together  with  the  power 
for  fixing  service  rates,  became,  on  Aug.  7,  sub- 


ject to  the  jurisdiction  of  the  railroad  commis- 
sion of  that  State.  The  only  exceptions  to 
State  control  are  utilities  owned  and  operated 
by  municipalities  within  municipal  limits.  The 
extension  by  a  municipality  of  public-utility 
service  outside  of  its  boundary  limits,  however, 
brings  such  service  within  the  jurisdiction  of 
the  commission. 


Differences  Over  Hetch  Hetchy  Val- 
ley Construction  Adjusted 

Differences  between  nature  lovers  and  the 
city  of  San  Francisco  regarding  the  flooding  of 
Hetch  Hetchy  valley  to  facilitate  construction 
of  the  dam,  have  been  adjusted,  it  is  stated,  and 
the  building  of  the  temporary  diversion  dam 
which  will  flood  the  floor  of  the  valley,  is  to 
be  commenced  at  an  early  date.  Over  part  of 
the  route,  the  grading  for  the  railroad  to  the 
dam  site  has  been  completed,  and  it  is  hoped 
that  work  on  the  dam  can  be  commenced  next 
summer.  A  description  of  the  Hetch  Hetchy 
project  will  be  found  in  the  Engineering  Rec- 
ord for  Feb.  20,  1915,  page  226. 


Wisconsin  Legislature  Changes  High- 
way Law 

No  longer  do  the  State  highway  oflficials  in 
Wisconsin  have  any  check  on  the  eligibility 
of  the  county  highway  commissioners.  For- 
merly these  men  were  examined  and  more  than 
one  might  be  placed  on  the  eligible  list  from 
which  the  county  commissioners  could  make 
appointments,  but  the  last  Legislature  has 
eliminated  this  feature.  By  the  present  law 
a  county  road  committee  is  to  be  appointed  by 
the  county  commissioners.  A  member  of  this 
committee  may  or  may  not  be  a  commissioner. 
The  committee  appoints  the  road  commissioner 
and  will  handle  all  road  affairs  including  the 
purchase  of  machinery.  State-aid  work  is  to 
be  handled  under  State  inspection  in  much  the 
same  way  as  at  present,  but  appropriations 
have  been  cut  practically  in  half.  For  the  en- 
gineering work  $65,000  annually  is  available 
instead   of   $100,000. 


Local  Firms  Low  Bidders  on 
Philadelphia  Transit  Contracts 

First  Earth  to  Be   Turned   on   Subway   Section 

September  13— First  Steps  Had  Been  Taken 

in  May,  1912 

Two  Philadelphia  firms  were  low  bidders  on 
the  first  two  sections  of  that  city's  new  rapid 
transit  lines.  The  bids  were  opened  on  Aug. 
16  after  the  Pennsylvania  State  Public  Service 
Commission  had  issued  a  certificate  of  public 
convenience  permitting  the  letting  to  proceed. 
Citizens  of  Philadelphia  voted  $6,000,000  on 
April  29  last  by  an  overwhelming  majority  to 
begin  this  work.  Of  this  City  Council  has  ap- 
propriated $3,000,000  for  the  first  subway  sec- 
tion and  $3,000,000  for  the  first  elevated  section. 
The  low  bid  of  $1,700,000  for  the  first  subway 
section  was,  therefore,  very  gratifying  to  the 
city.  The  other  bid  of  $142,590  was  for  the 
construction  of  foundations  for  about  four 
miles  of  the  Frankford  Elevated  line.  The 
subway  section  on  which  bids  were  opened  will 
extend  from  Filbert  Street  to  Broad  Street 
under  the  Philadelphia  City  Hall. 

Three  Years'  Fight  for  Transit  Facilities 

The  opening  of  these  bids  marks  the  end  of 
more  than  three  years'  work  on  the  part  of  the 
Department  of  City  Transit  of  Philadelphia 
in  planning  a  rapid  transit  for  the  city  and  in 
educating  public  opinion  to  back  the  project 
and  secure  its  adoption.  In  use  and  under  con- 
struction New  York  has  633  miles  of  rapid 
transit  lines,  Chicago  has  275  miles  and  Bos- 
ton 36  miles,  while  Philadelphia's  present  high 
speed  system  contains  less  than  15  miles  of 
track.  The  present  population  of  Philadelphia 
is  nearly  as  great  as  that  of  Chicago.  Phila- 
delphia's transit  problem  has  received  a  most 
thorough  and  careful  study  under  the  direc- 
tion of  A.  M.  Taylor,  director  of  the  Depart- 
ment of  City  Transit.  The  city  was  divided 
into  113  traffic  sections,  and  the  flow  of  traffic 
from  each  section  to  the  rest  of  the  city  was 
actually  measured  by  observers  of  the  Commis- 
sion, and  the  result,  with  relation  to  the  popu- 
lation  of  each   district  and  the   present  and 


Construction  Work  on  Winnipeg's  New  Aqueduct  Is  Well  Under  W^ay 
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proposed  transit  lines  plotted  on  a  large  num- 
ber of  maps.  The  structural  features  of  these 
rapid  transit  facilities  were  designed  in  the 
light  of  experience  gained  in  the  large  cities 
of  this  country  and  Europe.  The  two  lines 
proposed  for  immediate  construction,  the 
Broad  Street  subway  and  the  Frankford  Ele- 
vated line,  will  cost  together  nearly  $42,000,- 
000.  It  is  estimated  that  they  will  save  the 
traveling  public  36,000  hr.  per  day.  The 
cost  of  the  lines  is  well  within  the  borrowing 
power  of  the  city,  and  it  is  estimated  that  while 
their  operation  will  not  be  immediately  profit- 
able, the  indirect  benefits  to  the  city,  such  as 
the  increase  in  the  taxable  value  of  property, 
will  make  the  investment  in  these  lines  a  very 
profitable  one. 

The  entire  plan  has  been  vigorously  opposed 
from  several  quarters.  The  latest  move  of  the 
obstructionists  was  a  taxpayer's  suit  begun  to 
halt  the  entire  project.  It  is  expected,  how- 
ever, that  the  Public  Service  Commission's  de- 
cision of  Aug.  14  authorizing  the  beginning  of 
construction  will  foredoom  this  suit's  failure 
in  the  Courts.  On  September  13  the  first 
spadefull  of  earth  will  be  turned  on  each  con- 
tract with  appropriate  ceremonies. 


Speakers  and  Papers  for  Engineering 
Congress  Announced 

The  names  of  the  speakers  for  the  Inter- 
national Engineering  Congress,  to  be  held  at 
San  Francisco,  Sept.  20-25,  and  the  subjects 
of  their  papers  have  been  made  public.  The 
program  of  the  congress  is  as  given  on  page 
150  of  the  July  31  issue  of  this  journal.  Fol- 
lowing are  some  of  the  speakers  and  papers 
of  particular  interest  to  civil  engineers: 

The  Panama  Canal 

Gen.  G.  W.  Goethals,  "Introductory  Chapter." 

Emory  R.  Johnson,  "Commercial  and  Trade  As- 
pects of  the  Panama  Canal. 

CSapt.  R.  E.  Woods,  U.  S.  A.,  "The  Working  Force 
of  the  Panama  Canal." 

F.  C.  Boggs,  "Purchase  of  Supplies  for  the  Panama 
Canal." 

Donald  P.  McDonald,  "Outline  of  Canal  Zone 
Geology."  _    , 

F.  D.  Wilson,  "Climatology  and  Hydrology  of  the 
Panama  Canal." 

Waterways 

W.  H.  Bixby,  Brigadier  General,  U.  S,  A.,  retired, 
"The  Province  of  Waterways  m 
Internal  Commerce  and  De- 
velopment of  a  Country." 

C.  S.  Riche,  Lieutenant  Colonel,  Corps  of  Engineers, 
U  S.  A.,  "Artificial  Waterways 
Which  Form  Cut-Ofts  on  Marine 
Routes  and  Waterways  Consist- 
ing of  Natural  Channels  and 
Bodies  of  Water  Linked  by  Arti- 
ficial Channels,  Constituting  In- 
side Routes." 

C.  A.  Jolles,  Chief  Engineer,  Diector  of  the  Govern- 
ment "Waterstaat,"  Nether- 
lands, "The  Waterway  from  the 
Rhine  Through  the  Netherlands 
to  the  North  Sea  Along  the 
Rivers  Rhine,  Waal  and  Nieuwe 

William  W.  Harts,  Lieutenant  Colonel,  Corps  of 
Engineers,  U.  S.  A.,  "Natural 
Waterways  in  the  United 
States  " 

H.  M.  Chittenden,  Brigadier  General,  U.  S.  A.,  Re- 
tired, "Flood  Control." 

Charles  Davis  Jameson,  "Flood  Control  in  China." 

Dr.  Luigi  Luiggi,  Inspector  General  of  Civil  Engi- 
neers, Italy,  "Works  for  the  Im- 
provement of  Navigable  Eetuar- 

Tadao  Okino,  Chief  Engineer  Home  Department, 
Japan,  "The  River  Improvement 
Works  in  Japan." 

Gen.  G.  W.  Goethals.  "Dry  Excavation."  __ 

W.  G.  Comber,  "Dredging  in  the  Panama  Canal. 

Brig.  Gen.  W.  D.  Sibert,  "Construction  of  Gatun 
Locks,  Dam  and  Spillway." 

S.  B.  Williamson,  "Method  of  Construction  of  the 
Locks,  Dams  and  Regulatmg 
Works  In  the  Pacific  Division 
of  the  Panama  Canal." 

Henry  Goldmark,  "Lock  Gates,  Chain  Fenders  and 
Lock   Entrance   Caissons." 

H.  F.  Hodges,  Brigadier  General,  US.  A.,  'The 
General  Design  of  the  Looks, 
Dams  and  Regulating  Works  of 
the  Panama  Canal." 

L.  D.  Cornish,  "Design  of  the  Lock  Walls  and 
Valves  of  the  Panama  Canal. 

E.  C.    Sherman,   "The   Design   of  the   Spillways   of 

the  Panama  Canal." 
T.    B.    Monniche,    "Emergency    Dams    Above   Locks 

of  the  Panama  Canal." 
R.  H.  Whitehead,  "Hydraulics  of  the  Locking  Opera- 
tions of  the  Panama  Canal. 

Irrigation 

C.  E.  Grunsky,  "Irrigation  Enterprises  In  the  United 
States."  ....,., 

F.  H.  Newell,  "Economic  Advisability  of  Irrigation. 
J.   S.   Dennis,   "Distribution    Systems.   Methods  and 

Appliances  in  Irrigation. 


Dr.  Lulgl  LulggI,  'Italian  Irrigation"  and  "Irrlim- 
Arlhiir  P    no„i  .  ,*!  '"  1-ybla  (Italian  Colony)." 

Arthur  P    Davis  and  D.  C.  Henny,  "Danw." 
t-      L.     P.     Smith,     "Utilization    of     Untlarsrouml 
»j   M  .>.        .  Water*." 

wimfl?*!""'*,'  "li-rlKatlon  in  India." 
i^wi^?ife""l'"'?.'5;2.^"'''"Ket  "Earthen  Dama" 
Llwood  Mead,  "The  DIstiiijutlon  of  Water  in  Irrt- 
T     r.    trill    ..mi.     „  Ration  in  Australia." 
L.  u  Hill,     The  Co-ltelatloii  Between  Demand  and 
Supply     In    View    of    the    Vari- 
ation  Between   Annual   Demand 
and  Supply  from  Natural  Flow, 
Which  Leads  Up  to  a  Study  of 
the   Amount  of   Btorace   Necca- 

J.    C.    Stevens,    "Irrigation    In    Spain— Distribution 
Systems,     Methods    and    Appli- 
r     ,-.     a.  ances." 

J.    C.    Stevens,    "Irrigation    In    Spain— Reaulatlona 
Controlling   the    Use   of  Water, 
Metering    Water    for    IrrlKatlon 
,~,     ,       „,  and  Methods  of  Charglna.'" 

Carlos  Wauters,  "The  Problcrft  of  Irrigation  In  the 
c  „     IT,    .,         _  Argentine  Republic." 
^^"*iin°r."*.':t.  ^"'y  °'  ''^ater  In  Irrigation." 
*-.  u.  iiUlott,     Drainage  as  a  Correlative  of  Irriga- 
tion." 

Municipal  Engineering 

Nelson  P.  Lewis,  "City  Planning." 

Sir  Albert  Stanley,  "London  Traffic  In  1913." 

W.  F.  Reeves,  "Transit  Problems  in  American 
Cities." 

J.  W.  Alvord,  "Recent  Progress  and  Tendencies  In 
Municipal  Water  Supply  In  the 
United  States." 

Dr.  E.  Imbeaux,  "Municipal  Water  Supply  In 
France,  Belgium,  Algeria- 
Tunisia." 

Rudolph  Hering,  "The  Disposal  of  Suspended  Mat- 
.     ,„    „       „  '«''s  '"  Sewage." 

A.  W.  Bos,  Director  of  Public  Works,  Amsterdam, 
The  Netherlands,  "Sewage  for 
Low  Countries  with  Special  Re- 
gard to  the  Town  of  Amster- 
dam." 

George  W.  Tlllson,  "Streets." 

L.  W.  Page,  "Rural  Highways." 

L,  Limasset,  Chief  Engineer  of  Bridges  and  High- 
ways, France,  ''Rural  High- 
ways." 

Alfred  Dryland,  England,  "Construction  and  Main- 
tenance of  Rural   HIghwaya" 

Arthur  Gladwell,  England,  "Rural   Hlghwaya" 

C.  C.  Dassen,  Argentine  Republic,  "The  Struggle 
Against   Dust." 

Dr.  A.   C.   Humphreys,   "Utilities." 

Edward  Willis,  England,  "Short  paper  on  Public 
Utilities." 

Dr.  Ing.  Fritz  von  Emperger,  Austria,  "Arch 
Bridges  of  Hopped  Cast  Iron." 

Henry  Welles  Durham,  "Preliminary  Municipal  En- 
gineering at  Panama." 

George  M.  Wells,  "Municipal  Engineering  and  Do- 
mestic Water  Supply  In  the 
Canal  Zone." 

Charles  F.  Mason,  Lieutenant  Colonel,  Medical 
Corps,  U.  S.  A.,  "Sanitation  In 
Panama  Canal  Zone." 

Dr.  Lulgl  LulggI,  "  'Boliditif  Concrete  Roads  In 
Italy." 

Railway  Engineering 

F.  Lavis,  "The  Status  of  the  Railways  of  North  and 

South  America." 
Dr.  Luigi  Luiggi,  "Italian  Railways." 
Victor  Bayley,  "The  Status  of  Indian  Railways." 
Charles    Davis   Jameson.    "The    Status   of   Chinese 

HAilWAVfl." 

V.  A.  Nagrodsky,  "The  Status  of  Russian  Rail- 
ways." 

E.  P.  Wellenstein,  "The  Status  of  Railways  and 
Tramways  in  the  Netherland 
East  Indies." 

John  F.  Stevens,  "Economic  Considerations  Con- 
trolling and  Governing  the 
Building  of  New  Lines." 

William  Hood,  "The  Locating  of  a  New  Line." 

Frederick  Mears,  "The  Reconstruction  of  the 
Panama  Railroad." 

David  Wilson,  South  Africa,  "The  Locating  of  a 
New  Line." 

Maurice  E.  Kernot,  "Railway  Construction  Methods 
and  Equipment  In  Australia." 

J.  B    Grelner,  "American  Railroad  Brldgea" 

Charles  S    Churchill,  "Tunnels." 

Dr.  Luigi  Luiggi,  "Tunnels  In  Italy." 

R.  Winkler,  "Tunnels  In  Switzerland." 

George  H.  Pegram,  "Track  and  Roadbed. 

B   F   Cresson,  Jr.,  "Railroad  Terminals." 

William  Hood,  "Electric  Motive  Power  In  the 
Operation  of  Railroads" 

E  H  McHenry,  "Electric  Motive  Power  In  the 
Operation   of   Railroads." 

Charles  Hansel,  "Signals  and  Interlocking." 

Materials  of  Engineering  Construction 

H    S   Betts  and  W.  B.  Greeley,  "Structural  Timber 

In  the  United  States." 
R   H   Campbell,  "Timber  in  Canada." 
r'  S  '  Pearson,  "Indian  Timbers  Used  In  Englneer- 

■  Ing  Construction." 

Mr    Tkachenko,  "Timber  in  Russia." 
Howard   F    Weiss   and   Clyde   H.    Teesdale    "JTe- 
tiowara   r.    »»=       gervative  Treatment  of  Timber." 
A    V    Blelninger,  "Clay  Products  as  an  Englneer- 

Ing  Material." 
S    E.  Thompson,  "Aggregates  for  Concrete 
Rortram     Blount.     England.     "Probable    and     Pre- 
Bertram    aiouni,     ^^  Sp^j^^  Life  of  Concrete  Struc- 
tures   Made    from    Modern    Ce- 
ments." ,     „  »    „ 
Alfred  H   White,  "Volume  Changes  In  Concrete. 
HarHsonS    Taft,   "Use  of  Wood   and  Concrete  In 
Harrison  a.    xai  ,    gj^y^j^^^g      standing      In  ^  Sea 
Water    with    Special    Reference 
to  Dock  Work."         _   ,.     .      . 
Prof.    James    Furman    Kemp,     "The    Outlook    for 

TAT    w^addell    "Alloy  Steels  in  Brldgework." 

^•ho^ma^s  r^^k  j£,rSPKl%.'!^-  ""  """'" 


Thomas  T.  ftoad  and  BL  t>.  Hawka,  "OMiMmp 

of     CoptMT     and     Its     Varlova 
Uaaa" 

W.  Raub«n  Wabaur.  "Alloy*  and  Tkair  Vm  la  Bd- 

Prof.  JoMph  W.  Illehanla.  "ftTBoirlMrlnK  Vmm 

of  Aluminum." 

Medianiail  Eaginecriag 

H.  D.  Blnman  and  A.   U   Bell.  "PannaMM 

PaclAc       Tannlnala.       Pa 

Canal." 
Dr.  H.   Zoally,   London,   "Davalopmanu  In   Modam 

Wat«r  Turblna  Practloa." 
Arnold  Pfau,  "Wat«-  WhMla  of  Praaaur*  Tjrpa." 
J.  D.  Galloway,  "Hydraulic  I'owar  Davslopraaot  and 

Usa." 
W.  A.  Ooble,  "Water  Wbaala  of  Impulaa  Trpa." 
Charlaa   H.    Mitchell.   -X^aoadlaii    Hydraulic    Powar 

DavalopmsnL" 
W.  L.  Saundara,  "Compraaaad  Air  In  ttM  Aria  aad 

Induatriaa." 

MiMtUaMow 

Oeorgc  F.  Swain,  "Soma  ConaMaratlooa  Racardloc 
Enslnasrlnc  Education  In 
Ainarica.** 

Irm  N.  Hollls,  "Technical  E^ducatlon  for  tba  Pro- 
fewlona  of  Applied  Sdsnoe." 

Electrical  EnfineerioK 

H.  F.  Parsball,  EIngland,  "E>?onomlcs  of  Elaetrtc 
Power  Station  Design." 

Sven  Lubeck,  "The  Water  Power  of  Swadan." 

Charles  H.  Mitchell,  "Electric  Power  In  Canadian 
Industry." 

Frank    Q.    Baum,    '"The    EfTect    of    Hydro-ElaetHo 


Power  Transmission  Upon 

nomlc    and    SocUl    Condltlona. 

with   Special    Referanos    to   tba 

United  Statea  of  Amarlea." 
Edward    Schildhauer,    "Electrical    and    Mactianleal 

Inatallutlona     of     tba     Panama 

Canal." 
David    B.    Ruahmore,    "The    Elactrlc    Motor    aa   an 

Elconomic    Factor    In    Industrial 

Life." 

Mining  Engineering 

R.  V.  Norrls,  "Valuation  of  Anthracite  Hlnaa." 
Samuel  A.  Taylor,  "Valuation  of  C^l  Lands." 

Naral    Architecture   and   Marine   Engineering 

F.  H.  Cooks,  "Coaling  Plants  and  Floating  Crmnca 

of  the  Panama  Canal." 
H.   McL.   Harding,   "Carco  Handling   Methods   and 

of  Appllancea" 
David  B.  Ruahmore.  "Some  Economic  Fundamentals 

of  FrelKht  Handling." 
H.  H.  Rouaaeau,  **rermlnal  Worka,  Dry  Docka  and 

Wharves  of  the  Panama  CSsnal." 
W.  F.  Beyer,  "Aids  to  Navigation  of  the  Panama 

Canal." 
Leonard   M.    Cox,   "American   Oravinc   Dock    Prac- 

tlca." 
Dr.    Luigi    LulggI.    "Dry    Docka    Recently    Built    In 

Italy." 


News  of  Engineering  Societies 

The     Pacific     Highway     Aaaociatioa     has 

changed  the  date  of  its  annual  convention  to 
Sept.  16,  so  that  it  may  co-operate  in  the 
work  of  the  Pan-American  Road  Congress. 

American  Builders'  Week  at  the  Panama- 
Pacific  International  Exposition  will  be  held 
at  San  Francisco,  Oct  18-23,  under  the  man- 
agement of  the  General  Committee  of  the 
Building  Industry  of  San  Francisco. 

The  Arizona  Association  of  Highway  En- 
gineers was  organized  at  a  meeting  recently 
held  at  Flagstaff,  Ariz.  The  Arizona  SUte 
engrineer,  Lamar  Cobb,  was  elected  president 
and  William  H.  Caruthers,  county  engineer  of 
Maricopa  County,  secretary.  Fourteen  county 
engineers  and  several  members  of  Mr.  Cobb's 
staff  were  made  charter  members  of  the  new 
organization. 

The  American  Society  of  Sanitary  Engineer* 
held  a  special  program  at  the  Panama-Pacific 
International  Exposition  on  Aug.  10,  by  way  of 
supplement  to  the  regular  proceedings  at  the 
convention.  The  exposition  presented  the 
society  with  a  commemorative  medal,  and  at 
the  conclusion  of  the  progrram  delegates 
assembled  for  a  banquet  at  the  Inside  Inn  as 
gruests  of  Thomas  J.  Farrell,  chief  inspector  of 
plumbing. 

The  Texas  Good  Roads  Association  held  a 
joint  meeting,  .■Vug.  5  and  6,  with  the  County 
Judges'  and  Commissioners'  Association  and 
the  Texas  Rural  Carriers'  Association,  at  the 
Agricultural  and  Mechanical  College  of  Texas. 
James  P.  Nash,  testing  engineer  of  the  Bureau 
of  Economic  Geology  and  Technology  of  the 
University  of  Texas,  read  a  paper  on  "The 
Economic  Road  Materials  of  Texas,"  and  there 
was  a  discussion  of  highway  legislation  led  by 
A.  N.  Johnson  of  the  New  York  City  Bureau 
of  Municipal  Research. 
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Personal  Notes 

J.  J.  Woltmann  has  been  appointed  city  engi- 
ner,  of  Anna,  111. 

W.  S.  Franklin  has  resigned  from  the  pro- 
fessorship of  physics  at  Lehigh  University. 

G.  E.  Byars,  recently  city  engineer  of  Waco, 
Tex.,  has  been  appointed  superintendent  of 
buildings  and  grounds  at  the  Agricultural  and 
Mechanical  College  of  Texas. 

Chester  &  Fleming,  engineers,  of  Pittsburgh, 
have  been  engaged  to  take  chargre  of  the  opera- 
tion of  the  plant  of  the  Upper  Sandusky 
(Ohio)  Waterworks  Company. 

George  J.  Davis,  Jr.,  dean  and  professor  of 
civil  engineering  at  the  University  of  Alabama, 
has  been  retained  to  prepare  plans  for  a  munic- 
ipal wharf  at  Tuscaloosa,  Ala. 

Albert  Freitag,  civil  engineer,  of  Grand 
Island,  Neb.,  has  closed  his  oflSce  in  that  city  to 
accept  an  appointment  on  the  engineering 
forces  of  the  Little  Rock  Drainage  District,  at 
Whitewater,  Mo. 

L.  N.  Hintgen  has  been  appointed  acting  as- 
sistant city  engineer  of  Sioux  City,  Iowa.  He 
was  formerly  connected  with  the  M.  L.  Thrim 
Paving  Company  of  Sioux  City  and,  previous 
to  that,  was  connected  with  the  city  engineer's 
office. 

W.  E.  Dozier,  formerly  chief  engineer 
and  general  superintendent  of  the  North- 
western &  Gulf  Railway  and,  previous  to  that, 
city  engineer  of  Temple,  Tex.,  has  been  ap- 
pointed engineer  in  charge  of  street  paving  at 
Taylor,  Tex. 

Jerome  Newman,  assistant  State  engineer 
in  charge  of  Harbor  Work  with  headquarters 
at  San  Francisco,  has  been  appointed  chief 
engineer  of  the  State  Board  of  Harbor  Com- 
missions by  the  advisory  board  of  the  Engi- 
neering Department. 

R.  L.  Sanders,  formerly  with  the  American 
Society  of  Civil  Eng:ineers,  assisting  in  the  de- 
termination of  railroad  track  stresses,  under 
Prof.  A.  N.  Talbot,  at  Champaign,  111.,  has 
been  appointed  resident  engineer  on  the  forces 
of  the  State  Highway  Commission  of  Illinois. 

M.  J.  Cronin,  formerly  chief  draftsman  in 
the  division  engineer's  office  of  the  Delaware, 
Lackawanna  &  Western  Railroad  at  Bingham- 
ton,  N.  Y.,  has  been  engaged  to  prepare  maps 
for  Federal  valuation  in  the  chief  engineer's 
office  of  the  Buffalo,  Rochester  &  Pittsburgh 
Railway  at  Rochester. 

George  C.  Stone,  engineer  for  Lockwood, 
Green  &  Company,  architects  and  engineers  for 
industrial  plants,  of  Boston,  Mass ,  is  repre- 
senting that  firm  in  Buffalo,  N.  Y.,  during  the 
erection  of  the  eleven  story  and  basement  rein- 
forced-concrete  warehouse,  which  is  being  built 
in  that  city  for  the  Walker  Building  Corpora- 
tion. 

Arthur  M.  Torrey,  who  for  the  past  four 
years  has  been  in  charge  of  the  soliciting  de- 
partment of  Hildreth  &  Company,  engineers, 
15  Broad  Street,  New  York  City,  has  resigned 
from  that  position  to  take  charge  of  the  engi- 
neering contract  department  of  W.  S.  Barstow 
&  Company,  engineers  and  managers,  50  Pine 
Street,  New  York  City. 

S.  G.  Jones,  assistant  division  engineer  on 
the  northern  division  of  the  Grand  Rapids  & 
Indiana  Railroad,  has  been  made  division  en- 
gineer of  the  southern  division  at  Fort  Wayne, 
succeeding  C.  L.  Barnaby,  who  has  been  trans- 
ferred to  Grand  Rapids.  Mr.  Jones  has  been 
engaged  in  railroad  civil  engineering  for  the 
past  thirteen  years. 

The  Robertson  Engineering  Company,  of  San 
Antonio,  Tex.,  has  taken  over  the  engineering 
practice  of  E.  A.  Kingsley,  whose  appointment 
as  paving  engineer  of  the  city  of  San  Antonio 
was  noted  in  these  columns,  July  17.  Mr. 
Lake  Robertson,  who  was  associated  with  Mr. 
Kingsley,  and  who  has  had  entire  charge  of 
his  paving  work  at  Temple,  Tex.,  will  be  the 
head  of  the  Robertson  Company. 

Gardner  S.  Williams,  consulting  engineer, 
Comwell  Building,  Ann  Arbor,  Mich.,  has 
opened  an  office  in  the  Corn  Exchange  Bank 


Building,  Chicago,  for  consultation,  designing 
and  supervision  of  construction,  in  hydraulics, 
hydroelectric  development,  water  power  and 
water  supply.  Associated  with  Mr.  Williams 
are:  R.  K.  Holland,  G.  E.  Ackerman,  H.  K. 
Holland,  A.  E.  Greene  and  L.  E.  Ayres. 

Robert  Coe,  formerly  connected  with  the 
Carnegie  Steel  Company  at  Pittsburgh,  has 
joined  the  forces  of  the  International  Nickel 
Company  at  Copper  Cliff,  Ont.  His  first  engi- 
neering service  was  on  the  forces  of  the  Nor- 
folk &  Western  Railroad,  from  1886  to  1894. 
From  1895  until  1907  he  was  with  the  U.  S. 
Geological  Survey,  and,  from  1907  to  1909, 
with  the  Isthmian  Canal  Commission.  He 
entered  the  service  of  the  Carnegie  Steel  Com- 
pany in  1910. 

Charles  B.  Cornell,  formerly  division  engi- 
neer of  the  reservoir  division  on  the  water- 
works improvements  at  Akron,  Ohio,  has  ac- 
cepted the  position  of  resident  engineer  on  the 
improvement  of  sewage  treatment  at  Colum- 
bus, Ohio,  for  which  J.  J.  Morgan  of  Columbus, 
is  consulting  engineer.  Mr.  Cornell  received 
his  engineering  education  at  Ohio  State  Uni- 
versity and  has  had  considerable  experience  in 
the  design  and  construction  of  sewer  systems, 
sewage  disposal  plants  and  waterworks,  mostly 
in  Ohio  and  Indiana. 

L.  V.  Reese,  who  recently  completed  a  con- 
tract for  constructing  a  system  of  block  maps 
for  the  city  of  Tyler,  Tex.,  has  opened  an 
office  at  Hamilton,  Tex.,  for  the  purpose  of 
practising  as  a  civil  and  contracting  engineer. 
His  first  engagement  along  engineering  lines 
was  as  assistant  to  V.  M.  Ehlers,  who  is,  at 
present,  State  sanitary  engineer  of  Texas,  on 
municipal  and  sanitary  work.  In  1912  he  be- 
came associated  with  the  McCoombs  Engineer- 
ing Company  of  Waco  on  the  construction  of 
railroads,  levees,  sewerage  systems  and  water- 
works. In  1913  he  severed  his  connection  with 
this  company  to  accept  a  position  in  connection 
with  the  Federal  valuation  work  on  the  St. 
Louis  Southern  Railroad.  He  left  that  work 
in  the  early  part  of  the  present  year  to  con- 
struct the  system  of  block  maps  for  the  city  of 
Tyler. 

Louis  C.  Fritch,  assistant  to  the  president  of 
the  Canadian  Northern  Railway  at  Toronto, 
Ont.,  has  been  appointed  general  manager  of 
the  lines  east  of  Port  Arthur  in  addition  to  his 
present  duties.  He  received  his  engineering 
education  at  the  University  of  Cincinnati  and 
entered  railway  work  in  1884  as  supervisor's 
assistant  on  the  Ohio  &  Mississippi.  In  1886 
he  was  appointed  assistant  engineer  and  served 
in  that  capacity  until  1892  when  he  was  ap- 
pointed engineer  maintenance-of-way.  In  1893 
he  became  a  division  engineer  on  the  Baltimore 
&  Ohio  Southwestern  and,  in  1889,  was  ap- 
pointed superintendent  of  the  Mississippi  di- 
vision of  that  road.  He  went  to  the  Illinois 
Central  in  1904  and  became  assistant  to  its 
general  manager  in  1905.  He  was  appointed 
assistant  to  the  president  in  1906  and  consult- 
ing engineer  in  1909.  Later  he  was  appointed 
chief  engineer  of  the  Chicago  Great  Western. 
He  was  appointed  assistant  to  the  president  of 
the  Canadian  Northern  in  1914. 

Lorenzo  C.  Dilks,  formerly  connected  with 
the  Eastern  Steel  Company,  has  been  elected 
president  and  general  manager  of  Milliken 
Brothers  of  New  York  City,  manufacturers 
and  erecters  of  all  classes  of  structural  steel, 
including  bridges,  buildings  and  power  trans- 
mission lines.  Mr.  Dilks'  first  engagement 
along  engineering  lines  was  as  draftsman  in 
the  bridge  and  construction  department  of  the 
Pencoyd  Iron  Works  from  1892  to  1897.  In 
this  capacity  he  assisted  in  the  design  of  a 
proposed  railroad  bridge  for  the  Long  Island 
Railroad  over  the  East  River  at  Blackwell's 
Island,  New  York  City,  and  on  the  company's 
design  for  a  proposed  bridge  over  the  St. 
Lawrence  River  at  Quebec.  He  also  had 
charge  of  making  detailed  shop  drawings  for 
a  large  portion  of  the  arch  bridge  over  the 
Niagara  River  between  Niagara  Falls,  N.  Y., 
and  Clifton,  Ont.  In  the  fall  of  1897  he  was 
with  L.  L.  Buck  on  the  design  and  estimates  for 


the  Connecticut  Avenue  Bridge  over  Rock 
Creek  at  Washington,  D.  C.  Then,  after  a 
short  period  in  the  engineer's  office  of  the 
Williamsburg  Bridge,  New  York  City,  he  re- 
turned to  the  Pencoyd  Iron  Works,  for  which 
company  he  served  as  engineer  on  the  erection 
of  the  New  York  Central  &  Hudson  River 
Railroad  passenger  bridge  over  the  Hudson 
River  at  Albany,  N.  Y.  From  1900  to  1901 
he  was  in  the  office  of  C.  C.  Schneider,  vice- 
president  of  the  American  Bridge  Company, 
and,  from  May  of  the  latter  year  to  1903 
served  as  one  of  the  assistants  to  Alfred  J. 
Major,  president  of  the  company.  From  1903 
to  1904  he  was  manager  of  its  Buffalo  plant. 
He  was  appointed  contracting  engineer  for  the 
Belmont  Iron  Works  of  Philadelphia  in  1904 
and  contracting  manager  of  the  Eastern  Steel 
Company  in  1905. 

Obituary  Notes 

Dennis  Hayes,  capitalist  and  contractor,  died 
at  Janesville,  Wis.,  Aug.  10.  Mr.  Hayes  built 
the  Lockport  dam  on  the  Chicago  Drainage 
Canal. 

Arthur  R.  Pardington,  vice-president  and 
secretary  of  the  Lincoln  Highway  Association, 
died  in  Detroit,  Aug.  2. 

Civil  Service  Examinations 

United  States. — An  open  competitive  ex- 
amination for  an  assistant  irrigation  engineer, 
salary  from  $1,000  to  $1,500  a  year,  is  an- 
nounced for  Sept.  22,  to  be  held  at  the  usual 
places.  The  duties  of  this  position  will  be  to 
investigate  methods  of  preparing  land  and 
applying  water  in  farm  irrigation,  measure- 
ment and  delivery  of  water,  irrigation  chan- 
nels and  structures,  design,  installation  and 
operation  of  pumping  plants,  and  regulations 
and  laws  relating  to  irrigation.  Applicants 
must  have  either  four  years'  experience  in 
civil  engineering  or  a  technical  school  educa- 
tion. Further  information  may  be  secured  by 
applying  for  form  1312,  stating  the  title  of 
the  examination,  to  the  U.  S.  Civil  Service 
Commission,  Washington,  D.  C,  or  to  civil 
service  boards  at  the  principal  cities  of  the 
country. 

New  York. — The  Civil  Service  Commission 
announces  an  examination  for  lock  operator, 
salary  from  $901  to  $1,200  a  year,  to  be  held 
Sept.  18.  Candidates  must  be  23  years  old 
and  must  have  three  years'  experience  in  the 
erection  and  operation  of  electrical  machinery 
in  either  substations  or  power  plants.  Appli- 
cation blanks  for  this  examination  will  not  be 
received  after  Sept.  8,  nor  will  they  be  dis- 
tributed by  mail  after  Sept.  6.  Application 
should  be  made  to  the  Civil  Service  Commis- 
sion, Albany,  N.  Y. 

Philadelphia. — Notice  of  an  examination  for 
an  assistant  examiner,  civil  engineer,  salary 
$1,800  a  year,  to  be  held  in  the  near  future,  is 
made  public.  The  duties  are  primarily  those 
of  an  instructor  for  the  Civil  Service  Com- 
mission. The  requirements  to  compete  are 
graduation  from  an  engineering  institution 
and  some  practical  experience.  Applicants 
must  be  23  years  of  age  and  residents  of  the 
State.  In  applying  for  a  form  the  title  of  the 
position  for  which  it  is  desired  should  be  given. 
All  forms  must  be  properly  executed  and  filed 
with  the  commission,  Room  875,  City  Hall, 
Philadelphia,  by  Sept.  11. 

Examinations  Previously  Announced 

See  Eng. 
Date  Record 

Aug.  25-26 — Junior  civil  engineer.  En- 
gineering Department, 
United    States July  31 

Sept.  1.5— Aid,  U.  S.  Coast  and  Geo- 
detic Survey;  draftsman 
and  junior  engineer,  U.  S. 
Engineer    Department. . .  .July    3 

Oct.  13— Aid,  U.  S.  Bureau  of 
Standards;  civil  engineer 
and  draftsman,  draftsman. 
Navy  Department;  engi- 
neer, Indian  Service July   3 
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What  the  West  Offers 

IT  will  soon  be  time  for  those  engineers 
who  will  attend  the  International  Engi- 
neering Congress,  Sept.  20-25,  to  make 
plans  for  their  trip  to  San  Francisco. 
Some  will  go  by  special  train  and  others 
by  individually  selected  routes,  but  no  mat- 
ter what  course  is  chosen  opportunities 
along  the  wayside  should  not  be  neglected. 
The  cities  between  Maine  and  the  Pacific 
Coast  are  filled  with  interesting  things  to 
see,  particularly  from  the  engineer's  view- 
point, and  the  time  spent  in  looking  over 
the  work  in  new  localities  will  be  decidedly 
profitable.  But  a  man  arriving  in  a  strange 
city  is  often  at  a  loss  to  know  what  engi- 
neering works  it  contains  and  so,  unguided, 
he  may  miss  the  very  structure  which 
would  best  repay  a  visit  of  inspection.  To 
minimize  this  possibility  the  Engineering 
Record  presents  on  page  261  a  guide  to 
the  more  important  engineering  works  in 
municipalities  en  route  to  California.  The 
list  is  not  complete,  nor  are  the  descriptions 
of  the  structures  intended  to  serve  any 
other  purposes  than  hints  as  to  what  is  to 
be  seen.  If  the  list  can  be  utilized  by  en- 
gineers in  adding  to  the  pleasure  and  in- 
terest of  their  visit  to  the  Exposition  it  will 
have  fulfilled  its  object. 

Employers'  Rights  and  Responsibilities 

THE  court  decisions  indicating  the  trend 
of  laws  affecting  labor,  published  by  the 
Bureau  of  Labor  Statistics  and  reviewed 
on  page  217  of  last  week's  issue  of  this 
journal,  are  merely  indicative  of  the  state 
of  mind  on  the  part  of  legislators  and  on 
the  part  of  courts  interpreting  statutes 
enacted  for  the  protection  of  labor.  It  will 
not  do,  however,  to  assume  that  the  trend 
is  all  one  way,  for  there  is  no  more  signifi- 
cant or  important  decision  cited  than  that 
in  the  case  of  Coppage  vs.  Kansas.  In  that 
case,  it  will  be  recalled,  Justice  Pitney  of 
the  U.  S.  Supreme  Court  disposed  of  the 
statute,  typical  of  many  others,  in  which 
it  was  sought  to  prevent  employers  from 
refusing  to  employ  members  of  labor  or- 
ganizations. This  decision  read  again  is 
no  less  inspiring  than  it  was  at  the  time 
of  its  announcement  last  year.  It  deserves 
to  be  considered  the  Magna  Charta  of  em- 
ployers as  determining  their  rights  and  re- 
sponsibilities in  dealing  with  employees. 

Special  Building  Permits 

ONE  of  the  provisions  in  the  stairway 
regulations  in  Cleveland,  noted  on  page 
260,  allows  the  building  commissioner  to 
issue  permits  governing  the  construction  of 
stairways  other  than  those  required  by 
law.  The  stairway  must  be  of  incom- 
bustible material  and  must  not  endan- 
ger life  or  create  a  fire  hazard.    Along  with 


the  other  definite  provisions,  which  have 
been  placed  in  the  building  code  only  after 
careful  first-hand  investigations,  this  is  an 
excellent  example  which  might  well  be  fol- 
lowed in  many  another  code.  The  practice 
of  getting  one's  alderman  to  have  the  City 
Council  pass  a  special  ordinance  permitting 
a  violation  of  the  code,  thus  by-passing  the 
official  whose  business  it  is  to  express  an 
opinion  on  the  subject,  is  the  more  usual 
and  less  satisfactory  way.  When  matters 
of  special  design  must  be  decided  the  judg- 
ment of  a  trained  man  ought  to  be  re- 
garded as  final.  Certainly  the  untrained 
layman  alderman,  if  he  is  fair,  would  want 
all  the  honest  expert  opinion  he  could  get 
before  voting  for  a  violation  permit,  so 
why  bother  the  aldermen  at  all  ? 

A  New  Philippine  Road 

THE  abandonment  of  the  once  famous 
Benguet  road,  constructed  only  a  decade 
ago  at  a  cost  of  $2,000,000,  in  favor  of  the 
much  cheaper  and  more  useful  Baguio- 
Bauang  road,  which  is  described  on  page 
264,  cannot  fail  to  impress  one  with  the 
quickness  with  which  American  engineers 
adapt  themselves  to  new  conditions.  When 
the  Benguet  road  was  built  it  was  thought 
that  a  very  difficult  problem  had  been  solved 
in  the  most  economical  manner,  but  those 
who  located  it  had  very  little  reliable  infor- 
mation beyond  that  which  their  own  sur- 
veys revealed  to  them.  In  a  country  where 
rainfalls  of  extraordinary  intensity  are 
frequent,  the  existing  data  did  not  prove 
sufficient.  In  the  course  of  the  last  ten 
years  it  has  cost  a  million  dollars  to  main- 
tain the  Benguet  road,  due  in  large  part  to 
flood  damage.  In  locating  the  Baguio- 
Bauang  road  at  a  high  level  beyond  the 
reach  of  flood  waters  the  engineers  have 
not  only  profited  by  the  lessons  learned 
from  the  old  road,  but  have  found  a  much 
better  route  from  Baguio  to  the  sea.  The 
old  road  was,  in  many  respects,  built  as  an 
American  road  would  be  built.  The  new 
road  is  adapted  to  Philippine  conditions  as 
evolved  by  the  engineering  force  of  the 
Bureau  of  Public  Works  of  the  islands  since 
the  American  occupation. 

Foundations  on  Clay  Strata 

THE  results  of  further  careful  examina- 
tions at  the  site  of  the  landslip  and 
subsidence  at  the  plant  of  the  Knicker- 
bocker Portland  Cement  Company  near  Hud- 
son, N.  Y.,  confirm  the  first  report  of  the 
probable  cause  given  in  this  journal  Aug. 
7,  page  179.  The  article  by  Assistant  State 
Geologist  D.  H,  Newland,  on  page  253, 
makes  it  clear  that  this  remarkable  dis- 
turbance was  not  a  landslide  of  the  familiar 
kind.     Instead,    the    unusual    sub-surface 


softening  and  flow  of  the  deeply  underlying 
bed  of  blue  clay,  due  to  an  excess  of  water, 
resulted  in  the  sudden  breaking  down  of 
the  harder  overlying  strata  which  were 
supporting  the  load  and  the  squeezing  oat 
of  the  softened  mass.  Such  an  occurrence 
confirms  the  soundness  of  a  policy  of  con- 
suiting  geologists  and  making  extensive 
examinations  of  the  geological  conditions 
whenever  permanent  engineering  struc- 
tures are  to  be  constructed  at  sites  known 
to  be  subject  to  geological  disturbances,  or 
where  unusual  conditions  exist  liable  to 
cause  failures.  It  is  evident  that  piles  in 
such  a  case  as  that  at  Greenport  would  be  of 
little,  if  any,  value.  In  fact,  rows  of  piles 
had  been  driven  on  this  site  between  the 
power  house  and  creek,  and  showed  little 
restraining  effects.  The  final  suggestion 
of  Mr.  Newland  that  a  preventive  measure 
for  such  conditions  is  thorough  drainage 
of  the  subsoil  is  of  direct  value  to  engi- 
neers, although  it  might  be  found  imprac- 
ticable to  apply  it  under  existing  local  con- 
ditions. 

An  Encyclopedia  of  Engineering 

FOR  those  who  examined,  in  last  wedt's 
issue  of  this  journal,  the  partial  list  of 
papers  to  be  presented  next  month  at  the 
International  Engineering  Congress  in  San 
Francisco  the  significance  of  the  coming 
meeting  needs  no  emphasis.  The  program 
speaks  for  itself.  Never  before  has  there 
been  assembled  a  collection  of  technical 
papers  which  covered  the  field  so  completely 
and  included  in  the  list  of  authors  so  many 
of  the  highest  authorities  in  various 
branches  of  engineering.  In  addition  to 
the  interest  which  the  individual  papers 
command  on  their  own  merits,  the  group  of 
titles  under  each  classification  has  been 
chosen  and  then  assigned  to  the  men  best 
qualified  to  discuss  them  so  that  each  field 
is  adequately  provided  for.  With  the  addi- 
tion of  such  discussion  as  is  to  be  expected 
there  will  be  produced  an  encyclopedia  of 
modern  engineering  practice  which  will  be 
invaluable  In  a  reference  library.  Nothing 
less  than  this,  however,  was  to  have  been 
expected  from  those  loyal  workers,  all  men 
of  noted  engineering  attainment,  whose 
best  efforts  have  been  put  into  service  on 
the  various  committees  and  to  whom  great 
credit  is  due  for  the  collection  of  so  repre- 
sentative a  list  of  papers  in  spite  of  war 
conditions  which,  at  first,  raised  the  ques- 
tion of  advisability  in  attempting  to  hold 
the  Congress  at  all.  All  the  more  credit  is 
due  because  this  has  been  entirely  a  labor 
of  unselfishness  and  has  required  arduous 
and  seemingly  thankless  service  for  a 
period  of  over  two  years.  During  this  time 
the  heaviest  burden  has  fallen  upon  the 
committee  of  management  in  San  Fran- 
cisco, each  member  of  which  has  placed  the 
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best  interest  of  the  Congress  paramount. 
The  list  of  titles  and  authors  speaks  so  well 
for  the  achievement  of  those  who  selected 
and  assigned  the  subjects  and  contains 
such  assurance  of  the  benefits  to  be  derived 
from  attending  the  meeting  that  the  success 
of  the  Congress  is  assured. 


Highway  Economy 

THE   cost  of  doing  what  the  engineer 
prescribes  is  so  often  pared  down  by 
someone  else  that  it  is  refreshing  to  find 
the  cost  of  a  structure,  on  which  strictest 
economy  was  necessary,  left  entirely  to  the 
judgment  of  the  engineer  in  charge.    It  is 
notable,  also,  that  in  this  case  he  met  the 
requirements  exceptionally  well  both  as  to 
cost  and  suitability  of  design.     The  Yolo 
Causeway,    described    on    page    248,    will 
bring  one  of  the  main  trunk  lines  of  Cali- 
fornia into  the  State  Capital,  and  bridges 
a  flood  channel  of  the  river  3  miles  wide. 
It  was  acknowledged  that  if  $1,000,000  or 
$1,250,000  were  available  for  a  reinforced 
concrete  viaduct  of  some  standard  design 
there  would  have  been  no  problem  at  all  in 
building  a  permanent  structure  whose  ap- 
pearance would  be  a  credit  to  the  highway 
commission,    but    with    considerably    less 
than  half  a  million  dollars  to  work  with  the 
question   of   suitable   design   was    another 
matter.    However,  by  working  out  a  highly 
economical  scheme  for  a  floor  system  of 
concrete  slabs  cast  in  a  yard,  and  placing 
these  on  concrete  piles  driven  as  in  rail- 
road trestle  construction,  it  was  found  pos- 
sible to  build  the  greater  part  of  the  struc- 
ture entirely  of  concrete  and  to  get  the 
job  done  for  a  total  of  $393,000.    Of  course, 
it  was  necessary  to  adopt  certain  expedients 
in  the  construction  which  were  more  or 
less  experimental,  and  probably  on  another 
structure  designed  along  similar  lines  the 
methods  would  be  somewhat  different.    But 
certain  it  is  that  much  credit  is  due  Austin 
B.  Fletcher,  chief  engineer  of  the  Califor- 
nia Highway  Commission,  for  successfully 
extending  into  the  field  of  long  highway 
bridges  the  economy  for  which  he  has  al- 
ready become  famous  in  road  building. 


der  which  transportation  is  conducted  in 
different  parts  of  the  country. 

All  of  the  above  suggestions  are  in  ac- 
cord with  common  sense,  with  the  views  of 
able  railroad  men  who  have  given  the  sub- 
ject much  thought.  The  time  and  labor  to 
which  the  railroads  and  shippers  are  put  in 
preparing  the  rate  cases,  the  impossibility 
of  the  commission  more  than  partly  digest- 
ing these  assembled  data,  the  exclusion 
from  the  careful  consideration  of  the  com- 
mission of  many  important  minor  cases  be- 
cause of  the  time  required  by  the  major 
cases,  the  utter  failure  of  the  present  system 
to  meet  emergencies  by  emergency  measures 
— these  are  all  facts  that  argue  eloquently 
for  Mr.  Harlan's  first  suggestion.  The  in- 
justice of  a  regulatory  system  that  regulates 
in  one  direction  only  is  shown  strikingly 
enough  in  the  Ulster  &  Delaware  passen- 
ger-mileage case,  commented  on  in  the 
Engineering  Record  of  Aug.  7,  page  154, 
and  set  forth  more  fully  on  page  226  of  last 
week's  issue,  wherein  the  New  York  Public 
Service  Commission  has  declared  itself 
powerless  to  relieve  the  railroad  from  the 
necessity  of  carrying  passengers  below 
cost.  The  connection  between  interstate 
and  intrastate  rates  is  so  close  that  it  seems 
to  be  only  a  question  of  time  before  author- 
ity over  all  rates  will  become  vested  in  a 
Federal  body.  And  the  uniform  classifica- 
tion and  normal  rate  structure  seem  to  be 
just  what  would  result  if  a  system  of  regu- 
lation could  be  devised  whereby  the  best 
railroad  rate  experts  could  work  in  com- 
plete harmony  with  one  governmental  body 
big  enough  and  with  broad  enough  powers 
to  meet  every  railroad  issue  squarely. 


Reforms    Suggested    by   Commerce 
Commissioner  Harlan 

CONCURRING  with  the  minority  report 
of  Commissioner  Daniels  in  the  West- 
em  rate-advance  case.  Commissioner  Har- 
lan incidentally  suggested  several  ideas 
that  are  worthy  of  serious  consideration. 
He  thinks  that  too  much  time  and  labor  are 
expended  in  these  recurring  rate  contests 
and  that  some  way  should  be  found  for  ar- 
riving at  results  more  promptly.  He  be- 
lieves the  commission  should  have  power  to 
fix  minimum  as  well  as  maximum  rates. 
The  commission  should  have  more  effec- 
tive control,  he  thinks,  over  rates  initiated 
or  compelled  by  State  authorities.  An  at- 
tempt should  be  made  to  establish  a  uni- 
form classification  upon  a  normal  basis,  ap- 
plicable throughout  the  entire  country,  and 
with  it  a  normal  rate  structure  having  suffi- 
cient elasticity  to  allow  for  varying  operat- 
ing costs,  density  of  traflSc,  circuitous 
routes,  competitive  and  other  conditions  un- 


Shrinkage  and  Time  Effects  on 
Concrete 

THE  EFFECT  of  shrinkage  of  concrete 
has  been  recognized,  although  its  ex- 
tent is  not  generally  appreciated.  The  re- 
port of  tests  made  by  F.  R.  McMillan,  an 
abstract  of  which  is  presented  on  page  251, 
will  undoubtedly  induce  further  investiga- 
tion of  this  important  subject.  The  re- 
sults, however,  may  not  be  considered  as 
conclusive.  The  number  of  specimens  was 
small,  and  most  of  the  tests  were  made  on 
very  shallow  members  with  very  long  ratio 
of  span  to  depth,  so  that  the  results  can- 
not be  directly  applied  to  practice.  While 
the  conclusions  seem  alarming,  the  results 
are  not  as  unfavorable  as  they  appear  at 
first  inspection. 

Other  tests  have  given  smaller  values  for 
the  extent  of  shrinkage  than  those  found  by 
Mr.  McMillan.  Extensive  te.sts  made  in 
Germany  on  concrete  specimens  setting  in 
air  show  the  maximum  total  .shrinkage  to 
be  0.000324  of  the  length.  The  rate  of 
shrinkage  is  almost  uniform  for  the  first 
forty  days,  when  it  reaches  about  two- 
thirds  of  its  total.  After  forty  days  the 
rate  of  shrinkage  gradually  decreases  until 
it  is  almost  negligible  at  the  age  of  200 
days.  These  tests  were  made  with  con- 
crete of  the  composition  ordinarily  used  in 
construction,  while  in  Mr.  McMillan's  tests 
pea-sized  limestone  was  used.  The  German 
tests  corroborate  the  swelling  of  the  con- 
crete caused  by  moisture. 


In  actual  construction,  as  may  be  seen 
from  experience,  the  effect  of  shrinkage  is 
hardly  ever  serious.  In  most  cases  this 
shrinkage,  as  well  as  the  temperature 
changes,  causes  shortening  or  lengthening 
of  a  reinforced  concrete  building  as  a 
whole  without  producing  appreciable 
cracks.  Of  course,  if  the  building  is  not 
properly  designed  and  in  cases  where  the 
piers  or  columns  are  not  flexible  and  do  not 
allow  free  movement  of  slabs  and  beams, 
cracks  are  apt  to  occur.  By  proper  design 
shrinkage  cracking  can  be  reduced  to  a 
minimum,  even  if  not  wholly  eliminated. 

The  conclusions  given  by  the  author  as 
to  the  effect  of  shrinkage  on  compression 
members  are  not  justified  in  view  of  tests 
of  columns  made  at  ages  up  to  one  year, 
reinforced  with  both  vertical  steel  and 
spirals.  In  all  cases  the  strength  of  the 
columns  grows  with  age,  which  would  not 
be  possible  if  the  steel,  as  presumed  by  Mr. 
McMillan,  was  under  large  initial  stresses 
due  to  the  shrinkage. 

The  novel  part  of  the  test  is  the  time 
effect  on  the  concrete  under  stress.  Before 
any  positive  conclusions  can  be  reached, 
however,  additional  tests  must  be  made, 
especially  on  members  under  working  con- 
ditions. In  practice  occasional  sagging  has 
been  found,  but  this  can  usually  be  attrib- 
uted to  results  in  design  rather  than  to  the 
properties  of  the  material.  Of  course,  the 
high  compressive  stresses  which  are  some- 
times permitted  at  the  supports  in  contin- 
uous beams  and  in  flat  slabs  should  be 
discouraged.  The  compressive  stresses 
at  these  points  should  be  computed  and 
properly  provided  for.  The  use  of  com- 
pression steel  in  such  cases  would  un- 
doubtedly strengthen  the  construction  and 
prevent  any  tendency  to  yielding,  because 
any  increased  deformation  would  be  pre- 
vented by  the  compression  steel  which 
usually  has  a  large  surplus  of  strength. 

The  conclusion  as  to  the  "continued 
yielding  in  the  upper  fibers"  does  not  seem 
to  be  warranted,  because  even  in  the  test 
the  change  in  net  deformation  after  160 
days  was  slight.  The  small  differences  may 
be  attributed  to  other  sources  more  than  to 
yielding  of  the  material.  Even  if  the  yield- 
ing continued  it  would  rather  increase 
stresses  in  steel  than  break  the  bond  "from 
the  center  toward  the  supports." 

Although  the  deflection  continued  to  in- 
crease for  a  long  time,  it  will  be  noticed 
that  in  no  case  was  the  maximum  deflection 
excessive.  In  fact,  it  was  not  larger  than 
would  be  expected  by  computations.  For 
the  beam  30  in.  wide  and  5'/2  in.  deep  the 
theoretical  maximum  deflection  for  a  12- 
ft.  span  is  about  1/2  in.  This  agrees  very 
closely  with  the  actual  deflection  at  450 
days.  The  stresses  in  steel,  on  the  whole, 
were  not  any  larger  than  would  be  expected 
from  computations.  The  deformation  of 
concrete  was  considerably  larger  than 
would  be  expected,  but  most  of  it  did  not 
produce  any  stresses  because  it  was  caused 
by  .shrinkage. 

It  is  to  be  regretted  that  the  specimens 
were  not  tested  to  de.struction  after  the 
time  tests  were  completed.  This  would 
have  given  some  idea  as  to  how  much  the 
so-called     yielding     affected     the     actual 
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strength  of  the  specimens.  It  is  very  de- 
sirable that,  with  Mr.  McMillan's  tests  as 
a  basis,  thorough  investigations  be  made 
of  the  subject  both  under  laboratory  condi- 
tions and  in  buildings  in  actual  service. 


Erie  Flood  Capitalized  to  Discredit 
Coatesville  Dam 

WITH  contracts  let  and  construction 
started  the  new  water-supply  project 
for  Coatesville,  Pa.,  involving  a  concrete 
dam  on  Rock  Run  and  a  filtration  plant, 
faces  opposition  which  threatens  to  bring 
the  work  to  a  sudden  halt.  Coatesville,  it 
will  be  recalled,  is  the  town  which,  in  Feb- 
ruary, 1912,  was  visited  by  a  severe  typhoid 
epidemic,  due,  according  to  findings  of 
State  Health  Commission,  to  the  use  of 
polluted  water  which  was  characterized  by 
Dr.  Samuel  G.  Dixon  as  "unsafe  for  human 
consumption."  The  number  of  typhoid 
cases  reported,  more  than  200,  was  suf- 
ficient to  demonstrate  the  need  for  prevent- 
ing a  repetition  of  the  water-borne  epi- 
demic and  when  the  new  dam  and  filter 
project  was  submitted  to  popular  vote  it 
was  ratified  by  a  substantial  majority.  Cer- 
tain local  interests,  however,  are  now  con- 
ducting a  vigorous  campaign  against  the 
much-needed  improvement  and  an  attempt 
has  been  made  to  have  the  Governor  of 
Pennsylvania  use  his  influence  in  securing 
the  withdrawal  of  the  permit  for  the  work. 
The  argument  advanced  is  that  the  pro- 
posed dam  will  constitute  a  flood  menace, 
and  with  the  Erie  disaster  fresh  in  mind 
it  is  easy  for  the  papers  to  make  capital 
of  this  contention,  notwithstanding  the  fact 
that  the  Erie  catastrophe  was  due,  not  to 
the  failure  of  a  dam,  but  to  the  obstructions 
and  encroachments  of  structures  on  the 
channel  of  Mill  Creek.  This  point  was 
made  clear  in  the  Engineering  Record's  ac- 
count of  the  Erie  flood  published  Aug.  14, 
page  186. 

The  Coatesville  situation  is  of  more  than 
local  interest  for  it  involves  methods  of  in- 
fluencing public  opinion,  through  the  daily 
press,  which  tend  to  discredit  the  engi- 
neering profession  in  the  eyes  of  the  lay- 
man. It  is  not  proposed  here  to  discuss 
the  relative  merits  of  various  water  supply 
systems  for  Coatesville  or  to  pass  judg- 
ment upon  the  question  of  whether  or  not 
the  work  now  under  construction  will  cur- 
tail the  supply  of  water  drawn  directly 
from  several  streams  for  use  in  the  local 
steel  mills.  How  potent  this  factor  is  in 
the  opposition  is  beside  the  point.  The 
matter  of  chief  import  to  engineers  is  that 
the  campaign  to  stampede  public  opinion  is 
based  upon  propaganda  declaring  that  dams 
are  unsafe.  True  it  is  that  dams  have 
failed,  but  if  the  argument  of  the  opponents 
to  the  Coatesville  dam  is  sound  it  can  be 
carried  further.  For  example:  Lives  have 
been  lost  in  railroad  wrecks,  therefore  we 
should  have  no  railroads;  steamships  have 
sunk,  therefore  prohibit  marine  trafllic; 
buildings  have  collapsed,  therefore  live  in 
canvas  tents.  The  days  of  haphazard  dam 
construction  in  Pennsylvania  have  passed 
.  and  with  the  safeguards  that  now  surround 
projects  for  impounding  stream  flow,  in- 
volving   submission    of    detail    plans    by 


competent  engineers  and  their  approval  by 
the  State  Water  Supply  Commission, 
dangers  which  have  been  magnified  for 
partisan  purposes  cease  to  exist.  It  is  an 
old  story  to  find  that  dams  which  have 
failed  have  been  built  with  little  or  no  in- 
vestigation of  subsurface  conditions  by 
borings  and  without  competent  engineering 
supervision  in  the  preparation  of  the  de- 
signs or  the  conduct  of  the  construction 
work. 

Coatesville's  case  is  different.  The  new 
water  supply  project  has  been  designed  by 
a  consulting  engineer  of  long  and  varied  ex- 
perience and  the  plans  have  received  the  ap- 
proval of  the  State  body  constituted  to  pass 
upon  the  safety  of  such  structures.  The 
scareheads  concerning  the  Rock  Run  dam, 
therefore,  tend  to  create  distrust  in  engi- 
neers and  their  work  and  are  a  form  of 
attack  which  is  nothing  more  or  less  than 
hitting  below  the  belt. 

The  solution  to  Coatesville's  case  is  not 
in  the  abandonment  of  its  work  for  a  pure 
water  supply,  but  in  the  vigorous  prosecu- 
tion of  a  project  for  preventing  another 
typhoid  epidemic  such  as  that  of  1912, 
along  a  policy  which,  founded  upon  reliance 
on  sound  engineering  advice,  can  not  fail  to 
be  a  decided  benefit  to  the  community. 


Galveston's  Sea-Wall  the  City's 
Salvation 

AMID  the  chaos  in  the  wake  of  the  Gal-, 
veston  storm  of  Aug.  17  one  structure 
stands  out  in  bolt  relief,  a  monument  to 
engineering  skill  and  foresight — the  sea- 
wall. Flanking  the  shore  line  of  the  island 
city  this  sturdy  rampart  of  concrete  and 
steel  bore  the  brunt  of  the  ocean's  on- 
slaught, and  no  higher  praise  can  be  be- 
stowed upon  it  than  to  say  that  when  called 
upon  in  an  extreme  emergency — one  fully 
as  great  as  the  hurricane  of  1900 — it  did 
its  duty.  Galveston's  seawall  was  the  city's 
salvation,  and  to  the  engineers  who  de- 
signed it. and  to  the  contractors  who  built 
it  the  Texas  town  owes  a  debt  of  gratitude 
which  can  never  be  adequately  repaid.  The 
damage  done,  of  course,  was  severe,  but 
there  was  no  such  toll  in  lives  and  property 
as  was  taken  in  1900,  and  for  this  the  sea- 
wall is  responsible. 

It  takes  a  catastrophe  like  the  Galveston 
storm  to  demonstrate  to  a  public,  often  for- 
getful of  those  to  whom  it  owes  its  safety, 
that  the  civil  engineer  is  the  foundation 
stone  upon  which  the  physical  welfare  of 
cities  must  be  built.  If  the  Galveston  storm 
is  instrumental  in  spreading  this  doctrine 
broadcast  it  will  have  done  a  lasting  serv- 
ice. Cities  elsewhere  face  dangers  in  the 
form  of  storms  and  floods,  but  disasters 
such  as  the  most  recent  one  at  Erie,  Pa., 
can  be  forestalled,  in  large  measure,  if  the 
proper  technical  advice  is  secured  well  in 
advance  and  then  acted  upon.  City  officials 
throughout  the  country  may  well  ponder 
over  the  Galveston  lesson  and  take  inven- 
tory of  their  own  state  of  preparedness 
against  unforeseen  catastrophes  which  en- 
gineers can  aid  them  in  preventing. 

To  the  yeoman  work  which  the  sea-wall 
performed  must  be  added  mention  of  the 
part  played  by  the  United  States  Weather 


Bureau  in  preventing  a  greater  loss  of  life 
than  was  actually  recorded.  Again  science 
looms  up  as  a  protector  in  times  of  impend- 
ing diitaater.  The  hurricane  which  swept 
over  the  gulf  was  bom  in  the  region  of 
Barbados  and,  gathering  strength  rapidly, 
started  on  its  journey  of  dextruction  in  a 
northwesterly  direction  across  the  Carib- 
bean Sea  and  Gulf  of  Mexico.  The  Weather 
Bureau's  observations  foreshadowed  a 
storm  of  unusual  proportions  and  the  news 
was  flashed  ahead  to  prepare  for  trouble. 
In  fact,  before  the  hurricane  hit  Galveston 
men  were  dispatched  on  motor  cycles  from 
the  Weather  Bureau's  office,  spreading  the 
alarm  so  that  people  near  the  waterfront 
were  able  to  reach  places  of  safety.  This 
move  was  certainly  responsible  for  a  great 
reduction  in  the  loss  of  life. 

Accurate  reports  as  to  the  extent  of  the 
storm's  damage  are  just  beginning  to  arrive 
in  the  East.  None  of  Galveston's  substan- 
tial buildings  was  destroyed,  although  many 
frame  structures  along  the  waterfront  were 
badly  wrecked,  and  the  brick  boulevard 
back  of  the  seawall  was  scoured  out.  The 
face  of  the  seawall  was  curved  and  threw 
huge  columns  of  water  vertically  into  the 
air.  The  impact  of  the  waves  was  thus 
broken  but  the  hurricane,  blowing  at  veloci- 
ties as  high  as  90  miles  an  hour,  swept  the 
huge  volumes  of  water,  as  they  hung  in 
piid-air,  back  over  the  wall,  so  that  the  city 
streets  were  flooded  to  depths  of  from  6  in. 
to  2  ft.  There  is  an  opportunity  for  profit- 
able study  in  what  might  be  termed  a  sec- 
ondary line  of  defense  along  the  waterfront 
— some  provision  for  holding  back  water 
blown  inland  from  the  sea-wall. 

The  damage  to  the  causeway  which  con- 
nects Galveston  with  the  mainland  is,  ap- 
parently, the  city's  greatest  loss.  This 
causeway  is  a  viaduct  about  two  miles  long, 
consisting  of  a  series  of  concrete  arches  in 
the  central  section,  flanked  on  either  end  by 
an  earth  embankment  retained  by  rein- 
forced-concrete  sheet  piling  and  with 
slopes  protected  by  concrete  slabs.  The 
arches  resisted  the  storm's  fury  but  the 
north  approach  and  about  1500  ft.  of  the 
south  approach  embankment  were  de- 
molished, except  for  the  concrete  sheet  pil- 
ing and  caps.  Pier  10  was  shattered  and 
one  grain  elevator  was  badly  wrecked.  The 
other  elevators  and  wharves  sustained 
minor  damages. 

A  serious  condition  was  created  by  the 
breaking  of  the  pipe  line  which  carries  the 
city  water  supply  across  the  bay,  but  the 
broken  section  is  being  by-passed  by  a  new 
8-in.  line  laid  on  the  causeway  for  service 
until  the  break  can  be  repaired.  For  a 
time  water  for  drinking  and  cooking  pur- 
poses was  distributed  by  wagons  from  the 
stored  supply. 

Galveston  has  passed  through  a  trying 
time  but  it  is  clearing  away  the  storm's 
debris  and  building  anew  with  the  same 
pluck  which  marked  its  activities  after  the 
hurricane  in  1900.  In  such  reconstruction 
as  there  is  to  be  done  engineers  will  play  an 
important  part.  Their  work  has  brought 
the  city  safely  through  a  severe  ordeal  and 
they  can  be  relied  upon  to  contribute  their 
share  in  the  further  development  of  the 
southern  seaport. 
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PLACING   UNIT   CONCRETE   FLOOR   SLABS   FROM    THE   TRAVELING   GANTRY — SLABS   WEIGH    5   AND    6   TONS   EACH 

Unit-Construction  System  Applied  to  a  Three-Mile  Concrete 

Viaduct  to  Reduce  the  Cost 

California  Highway  Commission  Envelops  Scheme  for  Bridging  Yolo  By-Pass  near  Sacramento 
Within  Funds  Allotted,  About  One-Third  What  the  Usual  Structure  Would  Have   Involved 


TO  COMPLETE  one  of  the  main  trunk 
lines  of  the  California  State  highway 
system  it  was  necessary  to  bridge  the  Yolo 
by-pass,  a  flood  channel  of  the  Sacramento 
River,  near  the  city  of  Sacramento,  with  a 
structure  16,310  ft.  long.  Because  of  the 
rigid  economy  which  it  has  been  necessary 
to  practice  on  the  entire  California  high- 
way system,  it  was  considered  that  a  con- 
crete structure  of  this  length  must  be  of 
the  cheapest  possible  design  to  come  within 
the  sum  which  could  be  consistently  allotted 
to  this  part  of  the  work.  The  highway  en- 
gineer's office,  therefore,  undertook  to  work 
out  such  a  design,  which  would  still  be  up 
to  State  highway  standard.  The  resulting 
design  consists  of  13,889  ft.  of  permanent, 
all-concrete  trestle;  2280  ft.  of  wooden 
trestle  on  creosoted  piles;  and  a  movable 
span  of  80  ft.  clear  length  with  its  connec- 
tions to  the  concrete  trestle  to  be  installed 
in  the  remaining  14^  ft.  The  wooden 
trestle  was  used  on  a  part  of  the  structure 
which,  while  necessary  under  present  con- 
ditions, it  is  expected  can  be  replaced  by 
fill  at  the  end  of  its  useful  life,  since  it  is 
outside  of  the  levee  line  established  in  con- 
nection with  the  project  for  the  control  of 
the  flood  waters  of  the  Sacramento  River. 
The  cost  of  the  concrete  section  was  low- 
ered materially,  it  is  thought,  by  the 
method  of  construction  adopted,  which  pro- 
vided for  casting  the  floor  slabs  as  sep- 


arate units  in  a  casting  yard  at  one  end  of 
the  viaduct  and  then  grouting  them  in  place 
in  the  structure  when  properly  seasoned. 
The  contract  was  let  July  21,  1914,  for  the 
concrete  and  timber  trestle  portion  of  the 
viaduct,  to  be  built  according  to  the  high- 
way engineer's  plans,  at  a  total  cost  of  ap- 
proximately $393,000. 

Scheme  of  Construction 

When  work  on  the  trestle  was  started 
last  August  the  basin  was  dry  and  the  pile 
driver  was  worked  from  12  x  12-in.  skids 
laid  on  the  ground  with  2  x  6-in.  greasers 
on  top  of  gunnels,  backing  away  from  the 
trestle  as  the  work  advanced.  When  the 
high  water  flooded  the  basin  in  February  a 
temporary  trestle  was  driven,  from  which 
the  driver  has  since  been  operated.  A 
small  driver  equipped  with  a  drop  hammer 
works  ahead  of  the  large  driver,  driving 
and  capping  the  temporary  trestle.  The 
large  driver,  after  moving  back  from  a 
completed  bent  of  the  permanent  structure, 
pulls  up  the  temporary  bent  on  which  it 
worked,  and  caps  and  piles  are  floated 
ahead  to  the  small  driver  for  redriving. 
Temporary  piles  are  placed  91/2  ft.  on  cen- 
ters with  four  piles  to  the  bent,  driven 
from  8  to  12  ft.  in  the  ground,  or  enough 
to  keep  the  caps  clear  of  water. 

In  the  all-concrete  section  of  the  viaduct 
each  bent  consists  of  two  plumb  and  two 


batter  piles.  The  construction  scheme  was 
to  drive  all  four  piles  in  each  .bent  before 
moving  the  driver,  and  to  cast  the  mono- 
lithic concrete  cap  first  on  two  piles  of  each 
bent,  or  over  half  the  width  of  the  struc- 
ture. This  made  it  possible  to  place  tem- 
porary 8  x  12-in.  wooden  caps  on  the  other 
two  piles  of  each  bent  and  thus  provide 
support  for  a  temporary  track  which  would 
at  all  times  be  available  for  the  delivery  of 
materials,  and  whose  extension  depended 
only  on  the  driving  of  the  concrete  piles. 
For  the  temporary  stringers  12  x  12-in. 
timbers  were  used,  lapped  and  drifted  to 
the  temporary  caps.  Ties  and  48-lb.  rails 
were  then  placed,  the  ties  being  nailed  to 
the  stringers  with  8-in.  spikes  not  driven 
quite  home. 

Casting  Yard 

The  concrete  pile  and  floor  slabs  are  cast 
in  a  yard  laid  out  near  one  end  of  the 
trestle  and  adjacent  to  the  tracks  of  the 
Southern  Pacific  Railroad.  This  location 
affords  easy  access  to  the  yard  for  the  de- 
livery of  materials  and  requires  only  a 
short  haul  to  the  work.  Crushed  rock  and 
sand  are  delivered  to  the  casting  yard  in 
standard  bottom-dump  cars  which  are 
switched  by  a  locomotive  crane  over  the  hop- 
pers in  position  for  dumping.  From  the 
hoppers  a  chain  bucket  conveyor  carries  the 
material    into    bunkers    over    the    mixer. 


Southern  Pacific  R.  R. 
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layout  of  plant  and  camp  at  casting  yard,   located  along   railroad  NEAR  ONE  END  OF  CAUSEWAY 
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-whose  capacities  are  90  cu.  yd.  of  sand  and 
180  cu.  yd.  of  rock. 

Mixing  is  done  by  a  1-yd.  motor-operated 
batch  mixer.  From  the  mixer  concrete  is 
discharged  directly  into  the  bottom-dump 
buclcets  standing  on  flat  cars  operated  by 
cable  from  a  hoisting  engine.  From  the 
cars  the  buckets  are  handled  by  the  locomo- 
tive crane,  which  dumps  the  mix  slowly 
into  forms  at  the  desired  point  and  then 
swings  the  empty  bucket  back  to  the  car. 
The  average  time  between  dumping  suc- 
cessive buckets  is  two  minutes,  and  it  has 
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Length,  ft. 
32 
3!) 
40 
45 
50 


Weight  of  Concrite   V\i.n 


Volume,  cu.  yd 
1.50 
1.66 
1.91 
2.17 
2.48 


Welf  ht.  tona 
SOD 
3.34 
3.g( 
4.39 
4.92 


been  found  that  a  crew  of  seven  men  re- 
quires the  full  two  minutes  to  spade  the 
concrete  properly  in  the  forms.  A  five- 
sack  batch  of  1 :2 :4  mix  is  used.  The  mix 
is  placed  fairly  wet,  about  30  gal.  of  water 
being  added  to  each  batch  when  dry  mate- 
rial is  used.  While  in  process  of  setting 
the  concrete  is  wet  down  with  a  hose  sev- 
eral times  each  day. 

The  concrete  crew  in  the  casting  yard 
includes  the  following:  Foreman,  two  men 
at  mixer,  one  man  in  cement  shed,  engineer 
on  hoisting  engine,  locomotive  crane  engi- 
neer, tag  man,  finisher  and  seven  spaders. 
This  crew  usually  pours,  in  an  eight-hour 
shift,  from  90  to  120  cu.  yd.  The  concret- 
ing crews  work  from  5  p.  m.  to  1  a.  m. 
daily,  using  carbide  lights  for  lighting. 
The  locomotive  crane,  which  has  a  capacity 
of  25  tons  on  a  radius  of  .12  ft,  works 
three  8-hour  shifts  each  day — from  8  a.  m. 
to  5  p.  m.,  loading  floor  units  for  the 
bridge;  from  5  p.  m.  to  1  a.  m.,  handling 
concrete  in  buckets,  and  from  1  a.  m.  to  8 
a.  m.  taking  cast  units  and  piles  from 
forms  and  placing  in  storage  piles,  etc. 

In  both  slabs  and  piles  the  reinforcement 
is  made  up  and  placed  in  the  forms  as  a 
unit.  This  work  has  been  very  accurately 
done,  the  inspectors  report,  and  the  cost 
has  been  comparatively  low.  The  bending, 
assembling  and  placing  in  forms  has 
amounted  to  about  $7.50  per  ton  of  rein- 
forcement, and  at  times  has  been  as  low  as 
$6.50  per  ton.  The  weight  and  yardage  of 
piles  was  found  to  average  as  shown  in 
the  above  table. 

Handling  the  Concrete  Piles 

A  total  of  2932  concrete  piles  are  re- 
quired in  the  all-concrete  section  of  the 
viaduct,  of  which  1084  are  35  ft.  long,  while 
the  others  range  from  32  to  50  ft.  in 
length.  The  longest  piles  to  be  driven  are 
expected  to  have  a  penetration  of  about  30 
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ft.  The  greatest  penetration  up  to  July  1 
was  25  ft.  The  soil  is  a  mixture  of  sand 
and  clay  and  varies  greatly  in  bearing 
power.  In  at  least  one  instance  a  ledge  of 
soapstone  was  encountered  which  pre- 
vented driving  piles  to  grade.  The  piles 
are  cut  olT  by  the  hammer-and-chisel 
method,  three  men  on  a  scafTold  usually 
cutting  two  piles  in  an  hour.  The  rein- 
forcement is  first  cut  with  hack  saws  and 
the  concrete  is  then  split  off  with  wedges. 
From  the  casting  yard  out  upon  the  via- 
duct the  materials  are  delivered  by  one 
5-ton  gasoline  motor  which  ordinarily 
works  three  eight-hour  shifts,  and  two  TVi- 
ton  steam  dinkies,  all  36-in.  gage.  The 
piles  are  hauled  on  standard  trucks,  five 
piles  to  a  load.  There  is  a  single  track 
from  casting  yard  to  viaduct  over  a 
temporary  incline  on  a  4  per  cent  grade. 
The  track  on  the  viaduct  is  also  a  single 
line,  but  is  provided  with  occasional  sid- 
ings. Piles  are  hauled  out  by  the  dinky 
locomotives  at  night  and  lowered  to  two 


layout  of  casting 
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"horses"  so  that  the  piles  lie  parallel  to  the 
viaduct  center  line  and  rest  on  the  supports 
at  about  quarter  points.  They  are  eased 
down  to  this  position  by  a  line  from  the 
driver  and  a  snub  line  passed  around  a 
driven  pile  near  the  ground  line. 

The  pile  driver  is  equipped  with  a  12  x 
12-in.  boom  48  ft.  long  set  in  the  foot  block 
between  the  permanent  leads.  Swinging 
leads  are  moved  to  one  side  out  of  the  way 
when  piles  are  to  be  delivered  to  the  driver; 
the  hammer  line  is  used  as  a  boom  line,  and 
the  pile  line  as  a  fall  line.  It  has  been 
found  necessary  to  use  two  lines  in  taking 
up  the  longer  piles,  but  when  they  are  not 
more  than  35  ft.  long  they  are  picked  up 
by  the  pile  line  from  the  driver  fastened 
some  6  ft  back  of  the  head  of  the  pile,  and 
in  this  manner  are  dragged  to  the  driver 
without  difiSculty.  In  the  first  part  of  the 
work  it  proved  as  expensive  to  deliver  the 
piles  to  the  driver  as  to  drive  them.  The 
labor  cost  per  linear  foot  of  pile  averaged 
8  cents,  exclusive  of  fuel  or  crew  on  small 
driver,  while  that  for  hauling  and  lowering 
the  piles  averaged  about  6  cents. 

The  penetration  of  the  piles  under  the 
final  blow  varied  considerably,  in  some 
cases  being  as  much  as  13  in.,  while  in 


As  the  work  advanced  and  the  distance 
between  the  viaduct  and  the  railroad  grade 
became  too  great  for  accurate  work,  the 
piles  were  spotted  by  direct  measurement 
and  by  transit  on  the  center  line  of  the 
completed  structure.  The  distance  is  car- 
ried along  the  center  line,  and  the  meas- 
uring points  for  each  day's  work,  usually 
seven  or  eight  bents,  are  established  on  all 
four  piles,  right  angles  being  turned  by 
transit.  The  driver  is  first  spotted  for  line, 
then  pulled  for  distance,  and  the  pile  is 
picked  up.  As  it  is  lowered  to  position  it 
is  plumbed  with  a  4-ft.  mason's  level.  The 
hammer  is  then  located  and  the  pile  struck 
several  blows,  after  which  the  driver  is 
pulled,  if  necessary,  until  the  distance  at 
cut-off  is  exact. 

Two  transitmen  and  a  rodman  are  re- 
quired   for   this   work   and   the  piles   are 


rods.  A  standard-type  follower  supplied 
for  this  purpose  was  entirely  unsatisfac- 
tory, and  a  sand  cushion  head  tried  out  by 
the  contractor,  in  which  the  ram  of  the 
hammer  struck  directly  on  the  sand  rest- 
ing on  top  of  the  pile,  was  equally  de- 
structive. The  California  Highway  Com- 
mission meanwhile  designed  a  follower  es- 
pecially for  the  purpose,  of  the  type  shown 
in  the  accompanying  drawing.  This  has 
been  used,  it  is  reported,  with  great  suc- 
cess. 

It  was  anticipated  in  using  this  follower 
that  the  wooden  block  cushion  would  crush 
around  the  rods  and  jam.  A  sliding  cast 
block  was  therefore  designed  to  knock  this 
cushion  out.  However,  it  was  found  that 
no  matter  how  badly  the  block  cushion 
crushed,  the  holes  were  seldom  closed 
enough  to  prevent  the  rods  of  the  next  pile 
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others  it  was  very  slight,  requiring  twenty 
or  even  thirty  blows  to  the  inch.  The  aver- 
age penetration  for  the  final  blow  was  from 
1/6  to  %  in.  The  total  time  required  to 
drive  a  32-ft.  pile  with  a  penetration  of 
14  ft.  was  from  3  to  7  min.  In  one  extreme 
case  the  contractor  preferred  driving  a 
4&-ft.  pile  to  grade  rather  than  cutting  it 
off.  liie  pile  was  struck  for  28  min.  with 
a  final  penetration  of  twenty-five  blows  to 
the  inch.  Under  approximately  1600  blows 
the  pile  head  remained  in  perfect  condition. 

Locating  the  Piles 

To  keep  the  bents  at  right  angles  to  the 
viaduct  and  exactly  19  ft.  apart  a  base  line 
was  first  run  approximately  200  ft.  from 
the  center  line  of  the  structure  and  parallel 
to  it.  The  driver  was  pulled  back  until  the 
transit  on  the  base  line  could  center  the 
leads  in  position.  A  pile  was  then  picked 
up,  lowered  and  spudded  to  center  as  sig- 
nalled by  the  transit  man.  After  the  pile 
was  in  position  it  was  struck  several  times 
by  the  hammer  and  the  driver  was  then 
pulled,  if  necessary,  to  center  the  pile  at 
cut-off,  after  which  the  pile  was  driven 
without  further  moving  of  the  driver.  This 
base  line  was  abandoned  when  the  basin 
was  flooded,  a  new  base  being  then  estab- 
lished on  the  Southern  Pacific  grade  and 
the  same  general  method  being  followed. 


spotted  in  a  remarkably  short  time,  it  is 
stated,  frequently  30  or  35  piles  being 
driven  in  eight  hours.  The  standard  of 
alignment  allows  a  2-in.  variation  in  the 
head  of  the  pile  in  cap,  and  a  comparatively 
few  piles  have  to  be  sprung  slightly ;  as  a 
rule,  not  more  than  from  two  to  four  piles 
in  a  day's  work.  When  a  pile  is  sprung  it  is 
pulled  to  place  with  a  i^-in.  cable  fastened 
to  the  next  pile  at  the  ground  line.  A 
twister  is  used  to  tighten  the  cable,  which 
is  left  on  the  pile  until  the  cap  is  poured 
and  floor  units  are  placed  and  grouted. 

Special  Followers 

After  some  experimenting  with  various 
equipment  for  driving  the  concrete  piles,  an 
8000-lb.  hammer  was  selected  which  struck 
a  10,150-lb.  blow  110  times  per  minute. 
With  this  hammer,  however,  the  pile  shat- 
tered considerably,  due  to  the  velocity  of 
the  blow,  and  very  much  better  results 
were  reported  when  a  No.  1  Vulcan  ham- 
mer was  substituted.  The  latter  weighs 
5000  lb.  and  strikes  a  17,500-lb.  blow  with 
a  drop  of  S'/a  ft.,  averaging  about  fifty-six 
blows  per  minute. 

The  piles  had  to  be  driven  with  four 
y^-in.  reinforced  rods  projecting  20  in. 
from  the  head,  and  it  was  at  first  difficult 
to  prevent  shattering  of  the  head  by  any 
follower  which  would  accommodate  theso 


from  entering.  A  4-in.  fir  block  was  used 
as  a  cushion  and  could  be  used  for  six  or 
eight  piles,  and  in  some  cases  many  more, 
the  maximum  being  twenty-six  piles.  After 
having  been  used  for  488  piles  this  fol- 
lower was  discarded  in  favor  of  one  which 
the  contractor  had  made  from  cast  steel  as 
shown  in  the  same  drawing. 

This  cast-steel  follower  also  worked  very 
well,  it  is  reported.  It  i»  equipped  with  a 
14  X  14-in.  block  of  Australian  ironwood  in 
a  position  between  the  follower  proper  and 
the  ram  of  the  hammer.  This  block,  which 
is  chamfered  at  the  upper  end  and  set  with 
a  heavy  cast-steel  cap,  burns  out  after  an 
average  of  about  five  days  of  driving,  or 
more  than  100  piles.  It  is  believed  that  to 
prevent  the  head  of  the  pile  from  shatter- 
ing all  lateral  pressure  should  be  kept  from 
the  projecting  rods,  and  to  accomplish  this 
the  followers  were  provided  with  2%-in. 
holes  in  the  4  x  14  x  14-in.  blocks. 

Slabs  Handled  by  Gantry 

The  concrete  caps  are  cast  in  place,  mono- 
lithic with  the  heads  of  the  concrete  piles, 
only  half  the  full  length  of  each  cap,  as 
already  mentioned,  being  cast  at  a  time. 
When  a  considerable  number  of  the  bents  ' 
have  been  thus  capped  and  the  caps  suffi- 
ciently set,  the  longitudinal  floor  slabs  are 
placed  and  grouted  in  place.  These  slabs, 
which  are  cast  in  the  yard  and  delivered  to 
the  work  ready  for  service,  are  in  two 
sizes;  those  which  are  placed  on  the  outer 
edge  on  either  side  of  the  roadway  con- 
tain 3.08  cu.  yd.  and  weigh  6i/i  tons  each, 
while  the  inner  slabs  each  contain  2.59  cu. 
yd.  and  weigh  5I/4  tons.  Each  19-ft.  bent 
is  thus  spanned  by  five  concrete  floor  slabs. 
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two  outer  and  three  inner.  Since  only  half 
the  length  of  the  concrete  caps  is  poured 
at  first,  only  two  of  the  five  floor  slabs  to 
each  bent  are  placed  before  the  track  is 
shifted  over  from  the  temporary  wooden 
caps  to  the  completed  section  of  the  floor. 
Each  of  the  floor  slabs  is  provided  with 
ring  bolts  embedded  in  the  concrete  at  the 
four  corners.  The  slab  is  picked  up  from 
its  form  in  the  casting  yard  by  the  locomo- 
tive crane  and  loaded  on  flat  cars  which  are 
delivered  in  trains  of  two  cars  each  to  a 
gantry  traveler  spanning  the  full  width  of 
the  trestle  at  the  desired  point. 

The  gantry  traveler,  which  is  shown  in 
the  illustrations  on  page  248,  is  supported 
on  four  posts,  each  resting  on  a  timber 
dolly  carried  on  two  12  x  12-in.  timbers 
running  from  bent  to  bent.  The  traveler 
is  moved  along  as  desired  with  pinch  bars. 
With  the  traveler  at  the  desired  position  it 
is  wedged  and  chained  to  prevent  tipping 
and  the  cars  containing  slabs  are  spotted 
directly  beneath  it.  The  floor  slab  is  then 
picked  up  by  two  5-ton  Yale  chain  blocks 
and  lowered  into  position  on  the  caps.  The 
caps  are  previously  wetted  down  and  a 
mortar  bed  is  placed.  The  weight  of  the 
unit  squeezes  the  mortar  out  on  all  sides, 
showing  uniform  bedding.  A  maximum  of 
sixty  slabs  has  been  placed  in  an  eight-hour 
day  with  a  setting  crew  of  one  foreman,  a 
mason  and  five  laborers.  The  average  cost 
of  setting  and  grouting  joints  computed 
after  two  weeks'  work  was  26  cents  per  ton. 
The  cost  of  labor  only  in  hauling  from  yard, 
including  loading,  was  11  cents  per  ton. 

Expansion  joints  are  made  between 
slabs  by  using  16-gage  galvanized-iron 
channels  set  in  the  concrete.  Movement 
between  units  at  the  expansion  joint  is 
noticeable  at  the  slightest  rise  in  tempera- 
ture, it  is  reported,  but  under  the  rise  thus 
far  experienced,  from  40  deg.  to  102  deg. 
Fahr.,  the  action  of  the  expansion  joints 
has  been  perfect.  The  secret  of  success  in 
this  type  of  joint,  it  was  pointed  out,  was 
in  keeping  the  joints  raked  out  as  the  slabs 
are  bedded  and  afterward  keeping  them 
perfectly  clean. 

The  work  has  been  carried  out  according 
to  designs  prepared  in  the  headquarters 
oflSce  of  the  California  Highway  Commis- 
sion, R.  E.  Dodge,  office  engineer,  being 
in  charge  of  the  design.  B.  G.  Gerwick, 
resident  engineer,  is  in  immediate  charge 
of  the  work  in  the  field,  under  W.  S.  Ca- 
ruthers,  division  engineer.  The  whole 
work  is  under  the  general  direction  of  Aus- 
tin B.  Fletcher,  highway  engineer.  The 
contract  for  the  work  is  held  by  the  Graff 
Construction  Company  of  Seattle. 
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Panama  Canal  Handled  4,969,792 
Tons  During  First  Year 

TRAFFIC  for  the  first  fiscal  year  of  oper- 
ation of  the  Panama  Canal,  ended  June 
30,  but  embracing  only  lOVa  months,  from 
Aug.  14,  1914,  to  Jan.  30,  1915,  is  reported 
in  the  Canal  Record.  During  the  period  the 
canal  was  used  by  1088  vessels,  and  4,969,- 
762  tons  of  cargo  were  moved.  At  this  rate 
the  movement  would  be  5,679,762  tons  in  a 
full  calendar  year,  473,313.4  tons  per  month 
or  15,530.6  tons  per  day.  The  movement 
was  2,125,735  tons  eastbound  and  2,844,057 
westbound.  The  heaviest  month  was  March, 
when  635,057  tons  were  moved.  There  were 
only  137  vessels  moved  that  month,  how- 
ever, while  in  June  143  vessels  carried  only 
603,180  tons.  In  May  142  vessels  carried 
a  .still  smaller  tonnage. 


Time  and  Shrinkage  Affect  Stresses  and  Deflec- 
tions of  Reinforced-Concrete  Beams 

Long-Continued  Tests  Made  by  F.  R.  McMillan  Show  Increase 
m  Strains  and  Deflections-Compression  Found  in  Tension  Steel 


THE  effects  of  loads  sustained  for  long 
periods  of  time  have  been  made  the  sub- 
ject of  extensive  study  by  F.  R.  McMillan, 
instructor  in  experimental  engineering, 
University  of  Minnesota,  who  has  just  re- 
ported the  results  in  a  bulletin,  "Studies  in 
Engineering,  No.  3,"  of  that  institution. 
The  observation  of  progressive  sagging  and 
cracking  led  to  the  plans  fpr  scientific  meas- 
urements of  strains  and  deflection  of  beams 
and  slabs,  which  have  been  carried  on  under 
laboratory  conditions  for  the  past  nineteen 
months  in  one  case  and  for  shorter  periods 


round  rods  wa»  tested  by  the  application  of 
the  liveload  to  the  one-third  points.  This 
beam  was  practically  a  1  :  2  :  4  mixture  of 
standard  Portland  cement,  sand  and  lime- 
stone, and  was  poured  in  March,  1913; 
throughout  the  curing  stage  and  period  of 
test  it  was  exposed  to  ordinary  room  tem- 
peratures from  60  to  80  deg.  Fahr.  Strain 
measurements  were  made  by  the  Berry 
strain  gage  on  8-in.  gage  lengths  located  on 
the  concrete  at  the  top  both  near  the  center 
and  just  outside  the  load  points.  The  gage 
lines  on  the  underside  of  the  beam  were 


Concrete  DeformaTions  at  Center 
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for  several  other  specimens,  the  observa- 
tions on  which  are  to  be  continued  in  the 
future.  The  most  striking  features  of  the 
results  given '  by  the  author  are  the  con- 
tinued yielding  of  beams  and  slabs  and  the 
possible  presence  in  the  longitudinal  field  of 
compression  members  of  deformations  from 
5  to  15  times  those  to  be  expected  from 
ordinary  calculations.  It  is  shown  that  the 
tensile  steel  in  the  lower  side  of  loaded  slabs 
is  in  compression  under  the  action  of 
shrinkage  in  concrete  in  the  cases  tested. 

It  is  stated  that  the  changes  which  take 
place  are  chargeable  neither  to  poor  con- 
struction nor  to  inadequate  design,  but 
rather  to  the  nature  of  the  material  itself, 
its  tendency  to  shrink  and  to  yield  under 
load.  The  large  effects  of  shrinkage  are  em- 
phasized, the  shrinkage  being  obtained  by 
measurements  on  gage  lines  made  across 
the  beams  transversely,  or  around  the  edges 
of  the  slabs.  The  shrinkage  strains  are  a 
relatively  large  proportion  of  the  total 
strains.  It  is  shown,  as  already  given  in 
an  article  in  the  Engineering  Record  of 
April  17,  1915,  page  489,  that  the  conditions 
of  curing  seemed  to  have  relatively  little 
effect  on  the  final,  shrinkage. 

Results  of  Beam  Tests 

A  beam  30  in.  wide  and  51/2  in.  deep  of 
12-f t.   span   reinforced   by   10  plain  .  %-in. 


drilled  into  the  reinforcing  rods  and  located 
similarly.  Deflections  were  measured  by  a 
special  apparatus  using  an  Ames  gage  and 
measuring  between  small  steel  plates  on  the 
underside  of  the  beam  and  on  the  floor  ver- 
tically below. 

The  most  striking  feature  of  the  results, 
as  shown  by  diagrams,  is  the  magnitude  of 
the  change  that  takes  place  with  time.  The 
total  deformation  has  been  separated  into 
its  three  elements,  the  elastic  deformation, 
the  time  effects  and  the  shrinkage.  One 
significant  feature  is  the  ready  response  of 
the  concrete  to  changes  in  the  moisture  con- 
tent of  the  surrounding  air,  even  very  slight 
changes  being  suflfcient  to  cause  either  an 
actual  swelling  in  the  concrete  or  a  notice- 
able reduction  in  the  rate  of  shrinkage.  The 
effect  of  shrinkage  is  found  to  be  much  less 
than  that  of  the  time  effect  in  increasing  de- 
flection, because  the  latter  acts  on  both  top 
and  bottom  to  produce  increased  deforma- 
tion. 

In  obtaining  the  deflection,  the  effect  of 
the  supports  was  included,  the  net  average 
deflection  representing  the  difference  be- 
tween average  total  and  average  of  the  sup- 
ports. The  deflection  curves  show  an  in- 
creased rate  near  the  end  due  to  the  in- 
creased rate  of  shrinkage  from  dr>'ing  out 
caused  by  heating  of  the  building  in  the 
fall.    There  is  a  possibility  that  this  chang- 
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EQUIVALENT  STEEL  STRESSES — TWO-WAY  SLAB 

ing  rate  will  continue  from  season  to  season, 
each  subsequent  swelling  being  followed  by 
a  period  of  increasing  deflection,  the  total 
steadily  increasing  with  time. 

Computations  for  Poisson's  ratio  were 
made  and  the  weighted  mean  of  all  obser- 
vations gave  a  value  of  about  0.2  for  the 
concrete,  the  results  of  the  determination 
on  the  steel  being  much  less  satisfactory  and 
quite  variable. 

Tests  were  also  made  on  4  x  5-in.  beams 
on  42-in.  spans,  using  a  1  :  2  :  4  mixture 
with  pea-sized  stone.  The  deformation  and 
deflection  curves  cover  the  action  for  about 
one  year,  and  show  similar  results. 

Results  of  Flat  Slab  Tests 

In  November,  1913,  a  6  x  8-ft  two-way 
slab  3  in.  thick,  reinforced  in  both  direc- 
tions with  5/16-in.  round  bars  hooked  at 
both  ends,  was  built  of  a  1  :  21/2  :  4  mixture, 
using  blue  limestone  of  pea  size  and  washed 
sand.  This  slab  was  cured  for  a  period  of 
ten  weeks  under  a  layer  of  sand  kept  con- 
tinually wet.  After  being  cleaned  and  al- 
lowed to  dry  for  a  few  days  a  live  load  of 
50  lb.  per  square  foot  was  applied  and  an 
increase  to  100  lb.  three  days  later  was 
made,  the  whole  load  was  removed  after 
eleven  days,  and  reapplied  twelve  days  later. 
From  this  time  it  has  been  continuously  in 
place  for  more  than  ten  months.  The  de- 
formations and  deflections  were  measured 
at  the  center  of  the  slab  and  in  both  direc- 
tions. The  resulting  continual  increase  in 
values  is  indicated  by  the  diagrams.  The 
shrinkage  in  this  case  was  found  to  be  rela- 
tively a  much  larger  proportion  of  the  totals 
than  in  any  of  the  previous  tests. 

The  rather  remarkable  condition  that 
compressions  of  from  4000  to  12,000  lb.  per 
square  inch  exist  in  the  tensile  steel  of  a 
loaded  slab  after  nearly  a  year  is  noted.  In 
view  of  the  continued  deflection  it  may  seem 
unusual  that  this  tensile  steel  should  still 
show  compression.  That  this  is  possible  is 
claimed  to  be  due  to  the  fact  that  the  slab  is 
free  to  contract  in  all  directions,  which 
might  not  be  the  case  in  a  series  of  con- 
tinuous spans  over  a  considerable  area.  In 
such  a  case  shrinkage  cracks  would  prob- 
ably form,  thus  throwing  on  the  steel  the 
tension  now  being  carried  by  the  concrete. 

The  deflection  at  the  end  of  eleven  months 
is  some  1000  per  cent  greater  than  that  pro- 
duced by  the  application  of  the  full  live 
load.  It  should  be  noted,  however,  that  the 
absolute  values  of  this  deflection  are  quite 
small,  the  maximum  deflection  being  only 
1/40  in. 

One-Way  Slab  Tested 

Similar  results  have  been  obtained  on  a 
10  X  10- ft.  one-way  slab  of  a  good  grade  of 
1:2:4  machine-mixed  concrete,  which  has 
been  tested  for  about  eight  months.  This 
slab  is  4%  in.  thick  and  is  reinforced  with 


%-in.  plain  round  bars  of  5^2  in.  on  centers 
longitudinally,  and  5/16-in.  rods  12  in.  on 
centers  transversely  immediately  above 
these.  Measurements  were  begun  when 
the  slab  was  only  twenty-four  hours  old. 
Deflection  measurements  were  begun  when 
the  forms  were  removed  at  the  age  of  135 
days. 

The  curve  of  deformation  for  the  con- 
crete shows  a  continuous  increase  up  to  the 
time  of  application  of  the  dead  load,  after 
a  swelling  for  the  first  thirty  days.  A  small 
sudden  increase  then  occurs,  which  grad- 
ually grows  greater  with  time,  no  added  load 
being  applied  to  the  slab.  The  steel  defor- 
mation indicates  a  shrinkage  from  the  very 
first.  A  sudden  drop  in  the  steel  deforma- 
tion on  the  day  the  dead  load  was  applied 
shows  the  elastic  effect  in  the  steel  stress. 
The  continued  shrinkage  in  the  next  125 
days,  however,  carried  this  curve  above  its 
previous  high  point.  It  now  shows  a  defor- 
mation of  0.00031  per  inch,  or  a  compressive 
stress  of  9300  lb.  per  square  inch. 

Summary  and  Conclusions 

In  order  to  show  that  the  progressive 
changes  found  by  the  author  are  not  con- 
fined to  laboratory  slabs  and  beams,  the 
results  of  some  deflection  measurements  ex- 
tending over  a  period  of  three  years  on 
three  floor  panels  in  a  well-constructed  re- 
inforced-concrete  building  are  given.  Two 
panels  so  situated  as  to  have  received  prac- 
tically no  load  since  casting  show  continuous 
deflection  up  to  an  average  of  about  0.35  in. 
The  third  panel  was  only  partially  loaded, 
as  shown  on  a  diagram,  but  the  deflections 
were  largely  increased,  the  final  deflection 
being  nearly  1  in.  Photographs  of  cracks 
in  reinforced  slab  and  in  a  position  are  also 
given  as  additional  evidences  of  these  time 
changes  in  existing  buildings. 

With  regard  to  shrinkage,  the  author  con- 
cludes that  it  is  safe  to  predict  a  shrinkage 
of  from  %  to  1  in.  or  more  in  100  ft.  for 
concrete  exposed  to  the  ordinary  dry  air  of 
a  heated  building.  Slight  changes  in  the 
moisture  contents  will  retard  the  shrinkage 
or  even  cause  a  swelling.  The  yielding  of 
the  concrete  under  compressive  stress  with 
time,  a  phenomenon  similar  to  the  yielding 
of  ductile  metals  when  stressed  beyond  the 
yield  point,  is  greater  if  the  unit  stress  is 
greater  and  seems  to  go  on  indefinitely. 

In  these  tests  the  deformation  due  to 
yielding  was  found  to  be  from  three  to  five 
times  that  produced  immediately  upon  the 
application  of  the  load.  On  the  tension  side 
of  a  beam  or  slab  the  effect  of  time  is  to 
cause  a  gradual  increase  in  the  steel  stress 
from  the  breaking  down  of  the  concrete  in 
tension  or  the  failure  of  the  bond.  The 
combination  of  the  extension  at  the  bottom 
and  a  shortening  at  the  top  produces  in 
beams  and  slabs  a  continually  increasing 
deflection. 
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Two  possible  effects,  both  of  which  might 
in  certain  instances  be  of  serious  conse- 
quence, are  cited  by  the  author  as  follows: 
First,  the  continued  yielding  in  the  upper 
fibers  of  a  beam  coupled  with  the  gradual 
breaking  down  of  the  concrete  in  tension 
may  result  in  a  progressive  destruction  of 
the  bond  from  the  center  toward  the  sup- 
ports.     Second,    the    possibility    of    high 


results  obtained  for  one-way  slab 

stresses  in  the  longitudinal  steel  of  compres- 
sion members.  The  time  yielding  of  the 
concrete  under  stress  combined  with  the 
excessive  shortening  due  to  shrinkage  may 
result  in  deformations  from  five  to  fifteen 
times  those  expected  from  the  ordinary  cal- 
culations. 


m     ao     leo    zoo    an?    aao    jio    jeo 
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deflection  of  two-way  slab  under  load 


How  Colorado  Dam  Construc- 
tion Is  Supervised 

Failures  Have  Been  Due  to  Inadequate  Preliminary 

Investigations — State-Owned  Automobiles 

Increase  Inspectors'  Efficiency 

STATE  RESERVOIR  supervision  in  Col- 
orado requires  that  specifications  give 
the  quantity  of  the  material  going  into  the 
construction,  the  expenses,  the  mechanical 
analysis  of  earth  to  be  used  in  earth  dams, 
the  logs  of  test  pits  and  borings,  a  report 
on  the  drainage  area  above  the  reservoir 
and  an  estimate  of  the  maximum  discharge 
at  the  dam  site.  These  provisions  and  the 
following  are  outlined  in  the  biennial  re- 
port of  the  state  engineer  for  1913  and 
1914.  The  removal  of  earth  from  the  reser- 
voir basin  for  the  purpose  of  constructing 
dams  has  been  almost  always  prohibited. 
The  placing  of  the  valves  in  the  center  of 
the  dam  has  been  preferred  and  the  con- 
struction of  wood  and  steel  outlet  pipes 
has  been  discouraged. 

In  the  placing  of  riprap  on  the  dam  a  sub- 
stantial toe  at  the  foot  of  the  riprap  has 
been  insisted  upon  and  almost  always  a 
base  of  gravel  underneath  both  loose  rock 
and  concrete  facings  has  been  required.  It 
has  been  necessary  to  return  plans  very 
often  on  account  of  both  the  inner  and  outer 
slopes  being,  in  the  opinion  of  the  engineer, 
too  steep.  More  adequate  and  a  larger  num- 
ber of  cut-off  trenches  underneath  the  dam 
have  been  insisted  upon.  The  spillways 
have  been  required  to  be  ample  and  of  such 
a  nature  that  they  could  not  be  obstructed. 
The  placing  of  stop  planks  or  other  impedi- 
ments in  the  spillway  has  been  prohibited 
and  the  structure  made  as  nearly  "fool 
proof"  as  possible. 
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During  the  biennial  period  a  number  of 
failures  have  occurred  in  reservoir  dams. 
These  failures  have  been  due  almost  with- 
out exception  to  inadequate  investigation 
of  the  foundations  of  the  dam  and  of  the 
materials  composing  it. 

In  some  cases,  while  the  plans  made  am- 
ple provision  for  safety,  the  execution  of 
the  work  by  the  contractors  was  of  such  a 
nature  that  the  resulting  structure  was 
dangerous,  and  the  engineer  was  impressed 
with  the  necessity  in  the  future  of  having 
his  own  representative  on  the  ground  dur- 
ing the  entire  term  of  construction  to  see 
that  the  plans  and  specifications  were  com- 
plied with  and  to  make  necessary  changes 
in  the  plans  and  specifications  during  the 
progress  of  the  work,  as  the  nature  of  the 
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Water-Soaked  Bed  of  Blue  Clay  Caused  Land- 
slip  at  Cement  Plant  near  Hudson 

Wreck  of  Power   House  at   Knickerbocker  Portland  Cement  Com- 
pany's  Greenport  Plant  the  Result  of  Unusual  Subsurface  Condition» 


By  D.  H.  NEWLAND 
Assistant  State  Geologist,  Albany,  N.  Y. 


rPHE  RECENT  LANDSLIP  on  the  prop- 
±  erty  of  the  Knickerbocker  Portland 
Cement  Co.,  near  Hudson,  N.  Y.,  described 
in  the  Engineering  Record  of  Aug  7 
page  179,  was  attended  by  features  that 
were  quite  extraordinary  from  the  physical 
viewpoint  and  that  have  not  been  clearly 
or  adequately   set   forth   in   the   accounts 


SKETCH    MAP   OF  REGION   AFFECTED  BY  LANDSLIP   NEAR   HUDSON,   N.   Y. 

Knickerbocker  Portland  Cement  Company's  plant  consists  of  the  main  office,  near  road  shown  leading 
northwest  toward  Hudson,  the  main  building  and  warehouse,  and  the  smaller  buildings,  etc.,  numbered  as 
follows:  1.  Clay  house;  2.  Rock  crusher;  3.  Machine  shop;  4.  Coal  house;  C.  Chimney;  6.  Power  house; 
7.  Elevator ;   8.  Track  of  65-ft.  radius  for  electric  crane  ;  9.  Stone  pile ;  10.  Underground  conveyor. 


materials 
required. 


encountered   and   other   matters 


Automobiles  Cut  Expense  Costs 

When  the  granting  of  railroad  passes  to 
irrigation  officials  was  discontinued  in  1913 
the  traveling  expenses  of  the  office  in- 
creased beyond  the  available  funds.  Hiring 
automobiles  and  drivers  as  required  was 
tried  out  at  first,  but  this  service,  including 
team  hire,  cost  about  $200  per  month,  and 
was  found  unsatisfactory  as  well  as  expen- 
sive. As  an  experiment  the  engineer  pur- 
chased an  automobile  on  his  own  account  in 
1914.  The  result  was  that  the  traveling 
expenses  were  cut  about  33  per  cent.  The 
number  of  days  the  automobile  was  used 
very  much  increased,  the  mileage  covered 
averaging  about  100  per  day,  or  2500  miles 
per  month,  at  a  cost  of  about  $125  per 
month.  Based  on  either  a  per  diem  or  mile- 
age charge,  the  cost  was  only  about  half 
what  hiring  the  automobile  would  have 
been.  If  automobiles  are  provided  it  is  the 
opinion  of  the  engineer  that  five  hydrog- 
raphers  instead  of  seven  will  be  sufficient 
and  that  the  amount  of  work  accomplished 
will  be  increased.  With  such  equipment 
the  law  relative  to  the  examination  of  res- 
ervoirs each  year  can  be  easily  complied 
with  in  connection  with  the  hydrographic 
work. 


previously  published.  In  fact  the  occur- 
rence finds  little  or  no  similarity  with  the 
ordinary  earth  and  rock  slides  that  take 
place  on  steep  slopes,  and  so  far  as  the 
writer  can'  find  has  had  but  one  counter- 
part in  the  rather  long  list  of  recorded  slips 
in  the  clay  terraces  of  the  Hudson  Valley. 
It  was  not  caused  by  undermining  through 
solution  or  erosion  of  the  subsurface  ma- 
terials, by  quicksands,  or  by  caving  of  the 
bed  rock,  but  was  due  without  any  doubt 
to  a  temporary  condition  of  instability  in 
the  coherent  surface  stratum  which  at  the 
time  of  the  occurrence  rested  upon  a  thor- 
oughly water-soaked  mass  of  blue  clay  that 
under  the  load  behaved  practically  as  a 
fluid.  It  was  this  physical  differentiation 
of  the  clay  beds  into  a  dryer,  firmer,  upper 
layer  and  a  wet,  mobile,  underlying  bed 
that  supplies  the  clue  to  the  peculiar  nature 
of  the  slip  and  the  attendant  features. 

General  Conditions  at  Site 

Reference  to  the  accompanying  sketch 
map  will  assist  in  the  explanation  of  the 
occurrence.  It  will  be  seen  that  the  ground 
on  which  the  plant  is  built  is  quite  flat, 
except  for  the  slight  inclination  toward 
Claverack  Creek,  which  occupies  a  small 
trench  in  the  clays  about  40  ft.  below  the 
level  of  the  base  of  the  main  buildings. 
The  level  ground  is  practically  all  clay  with 


some  coarse  Sand  at  the  surface.    The  clays 
are  75  or  80  ft.  thick  as  a  maximum,  be- 
coming   thinner    toward    the    south    and 
southwest  where  the   buried   rock   surface 
rises  up  to  join  the  slopes  of  Becraft  Moun- 
tain, the  limestone  ridge  from  which  the 
company   derives    its   supply   of   rock    for 
cement   manufacture.     The   limestone   ap- 
parently does  not  extend  north  of  the  high- 
way on  the  map,  the  underlying  rock  on 
that  side  being  the  so-called  Hudson  River 
shale,  which  also  underlines  the  limestone. 
The  slip  involved  a  section  that  is  now 
defined  on  the  west  by  a  vertical  bank,  up 
to  20  ft.   high,   which  describes  a   broad 
curve  opening  toward  the  east,  the  center 
being  about   225   ft.    from   the   old  creek 
channel.     The   ground   between   the   bank 
and  the  creek  as  a  whole  shows  subsidence, 
the  vertical  range  of  which  does  not  exceed 
20  or  25  ft.     In  some  places  within  the 
area  the  level  has  changed  only  slightly, 
although  even  then  the  ground  is  usually 
tilted.     The  subsided  area  is  divided  into 
large  blocks,  which  came  down  as  units, 
bounded  by  fractures  that  follow  more  or 
less  closely  the  direction  of  the  limiting 
break  on  the  west.    The  blocks  on  the  wes- 
tern side  are  invariably  tilted  toward  the 
bank,  and  are  sometimes  separated  by  open 
,  fissures  10  to  15  ft.  deep.    The  appearance 
of  the  broken,  disjointed  area,  with  build- 
ings shifted  and  upset  from  their  founda- 
tions, trees  inclined  at  all  angles  or  prone 
upon  the  ground,  and   havoc   everywhere, 
can  hardly  be  conveyed  in  words. 

Creek  Bed  Raised 

The  subsidence  when  traced  toward  the 
creek  gradually  diminishes;  at  the  credc 
itself  are  found  the  most  remarkable  fea- 
tures which  help  to  explain  the  occurrence. 
A  section  of  the  creek  bed  about  600  ft. 
long  has  been  raised  vertically  so  that  it 
now  lies  20  ft.  or  more  above  its  former 
level.  The  clay  beds  over  which  the  water 
flowed  may  be  seen  to  be  standing  on  edge, 
having  been  upset  in  the  movement,  and 
some  of  the  bed  was  shifted  toward  the 
east. 

Along  with  the  upheaval  came  an  extru- 
sion of  the  underlying  blue  clay  which  here 
found  escape  to  the  surface,  flowing  out  in 
great  masses  upon  the  low  ground  to  the 
east  of  the  creek.  The  drag  of  this  clay 
upon  the  surface  stratum  seems  to  have 
sufficed  to  overturn  the  latter.  The  blue 
clay  when  examined  on  the  day  following 
the  slip  was  in  a  soft  semi-liquid  state, 
very  greasy  to  the  feel.  In  the  flowage  the 
bedded  appearance  which  it  exhibits  when 
in  place  had  been  lost,  the  masses  being 
without  any  definite  physical  structure. 

Clay  Flowed  Under  Pressure 

Evidently  the  creek  trench  constituted  a 
zone  of  weakness;  it  was  the  low  spot  in 
the  area  and  also  furnished  the  shortest 
path  for  the  escape  of  the  wet  clay.  The 
latter  under  the  pressure  from  the  higher 
ground  on  the  west,  and  in  a  condition  ap- 
proaching fluidity,  found  partial  compensa- 
tion by  upheaving  the  creek,  which  it  did 
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so  suddenly  as  to  shed  the  waters  in  a  flood 
and  to  leave  fish  high  and  dry  on  the  bed. 
With  the  rupture  of  the  coherent  surface 
clays  a  channel  was  opened  for  further  re- 
lief of  pressure  by  extrusion  of  the  wet 
day.  Then  came  the  subsidence  which 
seems  to  have  taken  place  block  by  block 
from  east  to  west  and  to  have  continued 
without  interruption  until  the  present  con- 
dition was  attained.  It  seems  to  be  quite 
clear  that  the  trouble  began  at  the  creek 
and  progressed  to  the  west.  According  to 
some  of  the  witnesses  the  ground  rocked 
like  an  earthquake  while  the  adjustment 
was  in  progress,  a  period  of  two  or  three 
minutes. 

Initial  Cause  and  Test  Borings 

The  exact  impulse  that  started  the  dis- 
turbance is  difiicult  to  find,  if  there  were 
any  single  factor  responsible.  It  seems 
probable  that  the  wet  condition  of  the  clays, 
the  lack  of  balance  in  the  weight  of  the 
overlying  surface  stratum  with  the  arti- 
ficial load  upon  it,  and  the  trench  of  the 
creek  were  all  contributory  to  the  accident, 
with  the  first  as  the  most  essential  feature. 

To  establish  the  condition  of  the  ground 
in  the  vicinity  of  the  subsided  area,  a  num- 
ber of  test  borings  were  made  which 
showed  in  fact  that  the  blue  clay  at  vary- 
ing depths  from  the  surface  was  thor- 
oughly water-soaked.  The  water  could 
hardly  come  from  surface  seepage  alone; 
most  of  it  probably  is  traceable  to  an  un- 
derground flow  from  the  north  end  of 
Becraft  Mountain  which  admits  the  water 
along  the  edges  of  the  clays  as  they  over- 
lap upon  the  rock  slope.  The  few  weeks 
preceding  the  occurrence  were  character- 
ized by  an  extremely  heavy  rainfall,  and  the 
condition  of  the  ground  when  tested  was 
exceptionally  wet. 

Loads  on  Fluid  Layer 

The  main  load  upon  the  fluid  layer  was 
of  course  the  overlying  coherent  stratum 
which  had  a  thickness  of  from  15  to  30  ft. 
Its  weight  altogether  greatly  preponder- 
ated that  of  the  artificial  load  represented 
by  the  buildings  and  the  stock  pile  of 
crushed  stone,  which  latter  amounted  to 
about  25,000  or  30,000  tons  according  to 
the  most  reliable  estimate.  The  extent  of 
the  subsidence  beyond  the  artificially 
weighted  region  appears  to  argue  against 
the  direct  influence  of  the  added  load  in 
disturbing  the  balance. 

With  the  heavy  rains  in  the  month  of 
July  the  wet  zone  in  the  lower  clay  must 
have  raised  considerably  above  the  normal 
level  for  ordinary  seasons,  and  the  thick- 
ness of  the  overlying  coherent  layer  cor- 
respondingly diminished.  This  of  itself 
may  have  been  the  potent  factor  in  upset- 
ting the  equilibrium.  The  rainfall  also 
produced  a  flooded  condition  of  the  creek 
which  at  the  time,  no  doubt,  was  cutting 
more  or  less  into  its  bed. 

Previous  Slip  Similar 

A  slip  very  similar  to  this  occurred  in 
March,  1908,  near  Stockport,  a  few  miles 
north  of  Hudson.  The  displaced  area  in 
this  case  was  part  of  a  forested  strip  along 
a  small  ravine  which  drains  into  Stockport 
Creek.  There  were  no  buildings  or  other 
works  within  the  area,  and  the  disturbance 
was  not  connected  with  any  artificial  im- 
pulse, so  far  as  could  be  established.  A 
section  of  the  bank  of  the  ravine  broke 
away  along  a  nearly  vertical  fracture  and 
dropped   40   ft.,   while  the   bottom   of  the 


ravine  was  raised  as  a  separate  block,  the 
adjacent  edges  of  the  two  blocks  being  dis- 
joined by  an  open  fissure  15  ft.  across  at 
the  top.  The  slip  occurred  right  after  the 
spring  rains. 

There  is  little  doubt  that  such  balanced 
adjustments  have  happened  repeatedly  in 
the  Hudson  River  region,  although  they 
have  not  been  recognized  in  their  true  char- 
acter. From  ordinary  slides  of  earth  they 
differ  so  markedly,  however,  as  to  deserve 
special  attention  both  from  an  engineering 
and  geological  standpoint.  It  is  peculiar  of 
their  occurrence  that  they  take  place  sud- 
denly, if  not  without  previous  warning, 
and  that  the  condition  leading  up  to  the 
final  disruption  probably  develops  very 
gradually.  The  fact  that  the  seat  of 
trouble — the  wet  substratum — is  concealed 
below  many  feet  of  firm  and  coherent  ma- 
terial renders  it  doubly  difficult  to  forestall 
their  occurrence.  The  only  safeguard  for 
structures  built  upon  the  clays  in  such  cir- 
cumstances seems  to  be  thorough  drainage 
of  the  ground. 


for 


159-Pound    Girder    Rail 
Philadelphia  Streets 

Adaptability  of  Type  of  Construction  First  Tested 
in  Street  Carrying  Heavy  Traffic 

THE  South  Philadelphia  improvement, 
now  being  carried  out  by  the  city  of 
Philadelphia  and  the  Pennsylvania  and  Bal- 
timore &  Ohio  Railroads,  involves,  among 
other  things,  the  laying  of  several  miles  of 
permanent  track  at  grade  in  Delaware  Ave- 
nue. In  this  connection  the  railroads  and 
the  city  have  worked  out  a  design  for  a 
159-lb.  girder  rail  for  general  use  in  the 
city  streets.  Cross-sections  of  the  rail  and 
splices  and  of  the  approved  form  of  track 
construction  are  shown. 

Each  joint  is  held  with  four  li4-in.  bolts, 
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MAIN   DIMENSIONS  OP   159-LB.   GIRDER  RAIL,   AND  CROSS-SECTION 
OF  TRACK   IN   STREET 


passing  through  1  7/16-in.  holes  in  the  rail 
web,  1  5/16-in.  round  holes  in  the  inside 
splice,  and  1  5/16  x  1%-in.  elliptical  holes 
in  the  outside  splices.  The  spacing  of  the 
four  holes  is  7V2,  51/2  and  71/2  in.,  and  the 
splice  bars  are  26  in.  long.  Each  bar  has 
two  slots  and  two  holes  for  spikes.  The 
rails  are  laid  on  four-hole  tieplates  10%  x  7 
x  ->8  in.,  with  a  %-in.  shoulder  on  top  and  a 
14-in.  shoulder  on  the  bottom.  The  ties  are 
spaced  18  to  a  33-ft.  rail,  and  for  each  33-ft. 
length  the  rails  are  connected  with  six  tie 
rods,  consisting  of  2%  x  %-in.  forged  bars 
threaded  at  the  ends  and  held  by  a  standard 
square  nut  each  side  of  each  rail  web. 

The  adaptability  of  this  type  of  rail  for 
tracks  laid  and  operated  in  a  public  street 
used  intensively  by  all  classes  of  vehicles 
was  carefully  considered  before  a  conclusion 
was  reached.  A  track  was  laid  with  this 
type  of  rail  at  the  intersection  of  two  of  the 
most  heavily  traveled  streets  in  the  city,  and 
it  was  found  that  there  is  no  difficulty  or 
any  objectionable  jolt  in  crossing  at  an 
angle.  Teamsters  using  the  street  longi- 
tudinally frequently  drive  with  one  wheel  on 
the  rail  and  find  no  difficulty  in  turning  out. 
Wagons  with  all  widths  of  tires,  both 
loaded  and  unloaded,  were  driven  on  and  off 
the  track  and  there  was  no  objection  in  any 
case. 

Cincinnati    to    Sell    All    Water  by- 
Meter  in  Four  Years 

METERED  service  in  Cincinnati  is  so 
satisfactory  to  the  water  department 
and  to  the  consumer  that  Dawson  J.  Black- 
more,  administration  superintendent,  in  his 
annual  report  to  J.  A.  Killer,  superin- 
tendent, states  that  compulsory  installation 
has  been  found  both  advantageous  and 
necessary.  At  the  present  rate  of  installa- 
tion every  service  should  be  metered  within 
the  next  four  years. 

Tests  were  carried 
out  on  8071  meters,  and 
repairs  made  on  1872 
meters  in  1914.  The 
average  charges  for  re- 
pairs, including  the 
test  charges,  were 
$2,221/2  for  %-in.  me- 
ters, $2,601/2  for  %-in. 
meters  and  $2.74  1/3 
for  1-in.  meters. 

Watermeteredinl914 
amounted  to  45.9  per 
cent  of  that  pumped. 
During  the  year  4828 
meters  were  added,  in- 
creasing the  total  to 
35,201.  This  number 
is  61.1  per  cent  of  the 
number  of  services. 
Consumers  using  me- 
tered water  furnish 
72.3  per  cent  of  the 
revenue. 

The     average     daily 

consumption  was  125.2 

S§'1.'- -.'-'.'.—  "-'.li\  gal.  to  each  one  of  the 
406,000  estimated  per- 
sons served.  In  1913 
it  was  125.6  gal.,  in 
1912,  131.3  gal.,  and  in 
1911,  125.6  gal. 

The  cost  of  supplying 
1,000,000  gal.  was 
$28.40  on  ordinary  ex- 
penses or  $66.83  add- 
ing interest  and  sink- 
ing-fund charges. 
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New  York  Subway  Tapped  for  New  Connections 
While  Carrying  Heavy  Traffic 

Arched  Concrete  Tunnel  Lining  Cut  Into  to  Join  Lexington 
Avenue  Line  with  Existing  Tubes  at  Forty-Second  Street 


WHILE  a  million  passengers  are  being 
carried  every  day  through  the  New 
York  subway  under  Park  Avenue  below  the 
Grand  Central  Station,  a  connection  be- 
tween the  existing  tubes  and  the  new  Lex- 
ington Avenue  line,  involving  the  removal 
of  the  arched  lining  of  the  old  tunnels  where 
the  new  tracks  cut  into  them  from  the  sides, 
is  proceeding  without  interrupting  traffic. 
Instead  of  removing  the  whole  arch  roof, 
which  is  under  a  constant  and  heavy  ex- 
ternal load,  only  that  half  of  the  arch  on 


a  point  where  it  can  be  connected  with  the 
present  tracks  under  Forty-second  Street 
after  operation  on  the  Lexington  Avenue 
line  is  begun. 

The  contract  on  route  43  extends  through 
the  Grand  Union  lot  and  down  to  Thirty- 
eighth  Street  on  Park  Avenue,  where  the 
southbound  local  cuts  into  the  present  tubes. 

General  Plan  op  Connections 

As  will  be  seen  from  the  accompanying 
drawings,  the  northbound  local  track  enters 


At  this  section,  which  is  entirely  cut  out, 
and  at  other  points  where  the  old  tunnel  U 
broken  into,  angle-iron  ribs  bent  to  the 
shape  of  the  tunnels  and  lagged  with  wood 
plank  were  placed  inside  the  old  tubes  to 
enclose  the  tracks  and  safeguard  operation 
while  the  old  concrete  is  being  removed. 
This  lining  was  made  flat  on  top  to  give 
room  for  setting  the  new  steel.  It  was 
placed  at  night,  during  the  hours  when  ex- 
press traffic  is  suspended  and  local  trains 
run  on  7-min.  headway.  The  old  concrete 
is  drilled  in  blocks  about  2  x  3  ft,  and  split 
off  with  plugs  and  feathers.  A  wire  rope 
is  passed  around  each  block,  on  which  a 
small  hoist,  mounted  under  the  decking, 
takes  a  strain  before  the  block  is  broken 
loose,  to  prevent  its  falling  on  the  tempo- 
rary tunnel  lining.  The  first  block,  at  the 
crown  of  the  arch,  taken  out  in  each  2-ft 


DIFFICULT  CONSTRUCTION  OF  NEW  LAYOUT  CARRIED  ON  WHILE  FOUR  TRACKS    (R)    HANDLE   1,000.000   PASSENGERS  DAILY 


the  side  where  the  new  tracks  enter  is  being 
taken  out.  The  thrust  from  the  other  half 
of  this  arch,  which  remains  in  place,  is 
transmitted  to  the  rock  flanking  the  new  cut 
by  horizontal  roofbeams  bridging  the  new 
track  and  the  old  one  into  which  it  turns. 
The  work  also  includes  tunneling  beneath 
the  present  tubes  for  two  express  tracks 
and  one  local  track,  and  replacing  the  ex- 
isting subway  floor  at  these  points  by  new 
steel  work.  Another  feature  is  a  very  deep 
rock  cut  in  the  Grand  Union  lot,  from  the 
bottom  of  which  the  street  decking  on  Park 
Avenue  is  supported  on  "stilts."  This 
decking  is  unusual,  in  that  it  consists  of 
timbers  and  plank  floorings  supported  on 
latticed  girders  taken  from  elevated  lines 
being  rebuilt  in  the  city. 

The  work  at  this  point  includes  two  con- 
tracts, known  as  section  1  of  route  43,  and 
section  1  of  route  26.  Both  are  being  car- 
ried on  by  the  same  contractor  as  one  job, 
though  the  contract  on  route  26  is  for  con- 
structing the  Steinway  tunnel  on  the  lower 
level  from  the  present  temporary  station  to 


the  east  side  of  the  present  northbound  tun- 
nel on  a  rising  grade.  The  present  north- 
bound tunnel,  which  carries  both  express 
and  local  tracks,  is  separated  by  a  wide 
space  from  the  present  tunnel  carrying  the 
two  southbound  tracks.  The  future  ex- 
press, or  center,  tracks  dip  under  the  ex- 
isting northbound  tunnel  and  come  up  in 
this  space  on  a  rising  grade.  When  they 
reach  the  level  of  the  present  tracks  they 
break  right  and  left  into  the  old  tunnels 
and  connect  with  the  existing  express 
tracks.  The  southbound  local  track  passes 
under  both  existing  tunnels,  turns  down 
Park  Avenue  and  penetrates  the  west  side 
of  the  old  southbound  tunnel  at  Thirty- 
eighth  Street.  Here,  and  where  the  new 
express  tracks  break  into  the  old  tunnels, 
are  the  points  at  which  only  half  of  each 
old  roof  arch  is  removed.  At  the  junction 
of  the  old  and  new  northbound  local  tracks 
the  load  has  been  taken  off  the  old  tubes 
by  decking  the  street,  and  the  old  concrete 
will  be  entirely  removed  and  replaced  with 
new  construction. 


wide  ring  has  to  be  broken  out  with  bull 
points,  after  which  the  concrete  can  be 
broken  off  in  large  chunks. 

Connecting  Northbound  Local  Track 

The  floor  under  the  northbound  local 
track  will  be  cut  out  and  the  track  sup- 
ported on  trestles,  through  which  the  new 
track  will  be  laid  on  a  rising  grade  to 
within  one  rail-length  of  its  connection 
with  the  old  track.  When  all  is  ready  for 
diverting  traffic  up  Lexington  Avenue  the 
old  track  and  the  trestles  under  it  can  be 
removed  by  a  large  crew  in  a  few  minutes, 
and  the  last  two  rails,  cut  to  the  right 
length  beforehand,  inserted. 

New  Methods  Used  for  Cutting  Into  Old 
RooF  Arch 

Where  the  express  and  southbound  local 
tracks  come  into  the  old  tubes  there  is  a 
thick  cover  of  rock  over  the  construction 
which  prevented  decking  the  street  and 
taking  the  load  off  the  old  subway  tubes. 
The  first  step  after  the  arch  is  exposed  is 
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to  cut  into  the  old  roof  arch  of  the  subway 
at  6-ft.  intervals,  removing  strips  of  roof 
in  which  two  beams  can  be  set.  These  are 
placed  in  each  niche  and  wedged  up  to 
transmit  thrust  from  the  remaining  half  of 
the  old  arch  to  the  rock  behind.  The  alter- 
nate strips  of  the  old  arch  left  between 
these  niches  are  then  removed,  and  more 
beams  inserted  in  these  spaces.  Meanwhile, 
the  conduits  for  the  old  subway,  which  were 
located  in  a  trench  under  the  center  of  each 
tunnel,  are  removed  and  replaced  at  the  side 
of  this  structure,  the  trench  left  being  filled 
with  concrete.  On  this  concrete  are  set 
steel  columns,  one  under  each  new  roof 
beam.  These  columns  are,  of  course,  set  at 
night,  while  express  trains  are  not  running. 
The  side  wall  next  to  the  new  tunnel  is  re- 
moved as  fast  as  the  roof  beams  are  set, 
and  the  new  roof  concreted. 

Where  the  new  express  tracks  rise  be- 
tween the  old  tubes  the  rock  has  been  re- 
moved until  the  sides  of  the  old  lining  were 
exposed.  It  has  not  been  necessary  to  shore 
the  old  tunnels  at  the  spring-line  of  their 
arches,  as  the  rock  on  the  haunches  of  these 
arches  has  held  them  until  the  new  roof 
steel  was  in  place.  The  new  express  tracks 
are  separated  by  a  concrete  wall,  with  em- 
bedded steel  columns.  This  wall  is  being 
placed  in  advance  of  the  new  roof. 

Talx,  Supports  for  Street  Decking 

The  four  Lexington  Avenue  tracks  cross 
under  Forty-second  Street  over  the  Stein- 
way  tunnel,  but  below  the  level  of  the  pres- 
ent tubes,  which  are  themselves  well  below 
the  street  at  this  point.  The  rock  excava- 
tion on  the  site  of  the  old  Grand  Union 
building  was,  therefore,  carried  to  35  ft. 
below  street  level.  The  end  of  Park  Avenue 
next   to   Forty-second   Street   was    decked 


CUTTING   OUT   OLD   ROOF   ARCH   UNDER   WIDE-SPAN    STREET  DECKING 


where  the  northbound  local  turnout  occurs, 
the  decking  being  supported  on  transverse 
latticed  girders  taken  from  rebuilt  elevated 
lines.  The  ends  of  these  girders  next  the 
lot  rest  on  unusually  tall  posts  made  of  two 
12  X  12-in.  timbers  bolted  together.  Each 
timber  is  butt-spliced,  breaking  joints  with 
the  other  timber  in  the  post,  and  no  scabs 
are  used.  When  the  cut  is  extended  under 
Forty-second  Street,  the  decking  on  that 
street  will  be  similarly  supported. 


With  one  exception  all  muck  for  the  two 
sections  is  handled  by  derricks,  and  either 
dumped  directly  into  wagons  or  into  bins 
from  which  wagons  are  loaded.  The  excep- 
tion is  the  elevator  shaft  north  of  Forty- 
second  Street  at  the  East  River,  up  which 
muck  is  brought  in  tunnel  cars  from  the 
lower  end  of  the  Steinway  section.  A  der- 
rick at  the  Forty-second  Street  corner  of 
the  Grand  Union  lot  hoists  muck  from  a 
shaft  which  serves  the  upper  end  of  the 


Operations  Numbered 
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OLD  AECH  TUNNELS  REPLACED  BY  NEW  CONSTRUCTION  AT  TimNOUTS  WITHOUT  ENDANGERING  PRESENT  TRAFFIC 
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Steinway  section,  and  this  derrick  also 
covers  part  of  the  lot.  Two  other  derricks 
on  the  east  side  of  the  cut  through  the 
Grand  Union  lot  handle  excavation  from  the 
cut  and  from  the  drifts  under  the  present 
subway.  These  drifts  are  served  by  small 
cars  carrying  skips.  These  cars  are  pulled 
on  narrow-gage  tracks  by  small  hoisting  en- 
gines in  the  lot  and  near  tunnel  headings. 

The  mixer  plant  that  will  be  used  for  this 
section  is  set  under  the  east  sidewalk  on 
Park  Avenue,  near  Forty-second  Street,  and 
is  fed  by  gravity  from  the  street.  It  is  now 
being  used  to  line  the  upper  end  of  the 
Steinway  section,  by  spouting  concrete  down 
the  shaft  referred  to.  A  tower  spouting 
system  will  be  used  for  the  work  in  the 
Grand  Union  lot. 

A  shaft  and  derrick  at  Fortieth  Street 
take  care  of  the  express  track  tunnel  be- 
tween the  old  tubes,  while  the  southbound 
local  tunnel  will  have  to  be  driven  entirely 


sion  for  the  First  District,  of  which  Alfred 
Craven  is  chief  engineer  and  Robert  Ridg- 
way,  engineer  of  subway  construction.  It 
is  part  of  the  work  under  the  second  divi- 
sion, of  which  John  F.  Meyers  is  division 
engineer.  The  design  of  the  connection  was 
made  under  the  direction  of  Sverre  Dahm, 
principal  assistant  engineer,  and  Charles  E. 
Conover,  designing  engineer  of  the  commis- 
sion. 

Costs  of  Electric  Pumping  for 
Irrigation  Tabulated 

South  Side  Unit  of  Minidoka  Project  of  U.  S.  Rec- 
lamation Service  Uses  Electricity  at  Cost  on 
Largest  Pumping  Scheme 

INASMUCH  as  success  in  irrigation 
projects  depends  directly  upon  annual 
cost  of  operation  and  maintenance  as  well 
as    on   original   construction    cost,    figures 


some  water  is  taken  for  use  on  lands  at  that 
level.  The  resulting  power  necessary  is 
about  equal  to  that  required  to  lift  all  of 
the  water  an  average  height  of  from  66  to 
69  ft.  Electricity  supplied  from  a  power 
plant  utilizing  a  46-ft.  fall  in  the  Snake 
River  at  Minidoka  dam  is  transmitted  about 
1 1  miles  to  the  pumping  stations  over  33,- 
000-volt  transmission  lines.  Power  house 
and  transmission  lines  are  operated  as  part 
of  the  project  and  energy  is  supplied  to  the 
pumping  station  at  cost.  In  winter  a  large 
amount  of  energy  not  then  needed  for  irri- 
gation is  used  in  the  towns  for  heating 
stores  and  houses,  and  the  sale  of  this 
energy  tends  largely  to  reduce  the  charges 
that  are  placed  against  the  pumping  load. 
On  the  Minidoka  project  depreciation  has 
not  been  collected,  and  interest  is  not  in- 
cluded, because  no  interest  is  charged  on 
the  money  invested.  It  can  readily  be  cal- 
culated by  applying  to  the  investment  of 


LATTICE  GIRDERS   SUPPORT  PARK  AVENUE-LEFT   HEADING  IS  FOR  EXPRESS  TRACKS,  RIGHT  IS  FOR  WEST  LOCAL   TRACK 


from  the  lot.  Concrete  for  the  express  tun- 
nel is  mixed  at  the  Fortieth  Street  shaft, 
and  spouted  down  it. 

Air  from  Ten-Ye.a.r-Old  Plant 
The  old  plant  that  supplied  air  for  the 
Steinway  tunnels,  which  is  located  above 
Forty-second  Street  on  the  East  River,  is 
being  used  to  supply  the  drills  on  both  these 
contracts  and  also  for  the  subway  section 
north  of  Forty-second  Street  on  Lexington 
Avenue.  The  supply  is  carried  through 
Forty-first  Street  underground  in  a  10-in. 
air  main  under  100  lb.  pressure.  The  pres- 
sure lost  in  transmission  does  not  exceed 
1  to  2  lb.  The  plant  contains  two  steam- 
driven  compressors,  one  of  4500  ft.  and  one 
of  5000-ft.  capacity,  both  run  condensing, 
and  an  11 00- ft.  electric  compressor,  as  re- 
serve. The  steam  is  furnished  by  four 
water-tube  boilers  aggregating  about  1000 
hp. 

The  Rapid  Transit  Subway  Construction 
Company,  of  which  George  H.  Pegram  is 
chief  engineer,  and  Robert  A.  Shailer  tun- 
nel engineer,  is  contractor  for  these  sec- 
tions. The  work  is  being  done  under  the 
supervision  of  the  Public  Service  Commis- 


which  give  some  idea  of  such  costs  are  of 
value,  even  though  these  annual  costs  de- 
pend upon  many  factors.  When  the  water 
must  be  pumped  the  number  of  these  fac- 
tors is  much  increased,  the  principal  among 
them  being  cost  of  power,  height  of  lift  and 
size  and  type  of  pumping  plant.  Some  fig- 
ures showing  the  cost  of  pumping  on  the 
largest  pumping  scheme  yet  undertaken — 
that  of  the  U.  S.  Reclamation  Service 
known  as  the  South  Side  Unit  of  the  Mini- 
doka project— may  prove  of  value.  Data 
furnished  by  Barry  Dibble,  electrical  engi- 
neer in  charge,  from  a  paper  prepared  for 
the  Idaho  Society  of  Engineers,  are  here 
given  in  part. 

The  water  is  raised  by  large  pumping 
stations  up  three  30-ft.  steps;  at  each  level 


$1,000,000  in  the  South  Side  Unit  any  rate 
of  interest  desired.  About  one-half  of  this 
cost  is  in  the  pumping  stations  and  the 
other  in  the  proportionate  cost  of  power 
house  and  transmission  lines. 

Tables  of  Costs 

Table  1  gives  the  annual  cost  at  the 
power  house,  which  has  a  rating  of  10,000 
hp.,  for  each  year  from  1910  to  1914.  Al- 
though more  than  30,000,000  kw.-hr.  was 
generated  in  1914,  less  than  25,000,000  kw.- 
hr.  was  accounted  for  in  useful  service;  the 
rest  was  lost  in  transmission  lines  and 
transformers.  The  transmission  lines  now 
form  a  system  of  about  65  miles,  on  which 
two  linemen  do  most  of  the  work.  The  total 
power-house  cost  per  kilowatt-hour  deliv- 


Table  1— power  House— operation.  Maintenance  and  Depreciation  Charoes 

Gross  Coat  Per    Kllowatt-hour   Generated 


Tear 


1910    

1911    

1912    

1913   

1914    


Kilowatt- 
Hours 
Generated 
.    10.000,000 
..    18,202,000 
.    20,092,800 
.  .    25,661,420 
"...    30,069,993 


Operation  and 

Maintenance  Depreciation 

»8,949.00  $S,&0.1.00 

10,156.00  12,856.00 

12  613.00  14,057.00 

16,028.00  14,100.00 

15,191.00  14,615.00 


Operation  and 

Total       Maintenance  Depreciation 

$17,754.00          $0.00090  $0.00088 

23,012.00            0.00055  0.00072 

26,669.00             0.00063  0.00070 

30,128.00            0.00062  0.00055 

29,806.00            O.OOOSl  0.00048 


Total 
$0.0017g 
0.00127 
0.00133 
0.00117 
0.00099 
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ered  at  the  South  Side  pumping  stations  is 
^.0014,  of  which  $0.0012  is  power-house 
cost  and  $0.0002  is  transmission  cost. 

The  gross  cost  of  the  peak  load  of  6300 
kw.  in  1914  was  $2.88  per  horsepower.  If 
interest  on  the  investment  in  power-plant 
and  transmission  lines  ($500,000)  at  6  per 
cent  be  added,  it  would  increase  the  cost  by 
$3.58  per  horsepower,  making  a  total  of 
$6.46  per  horsepower  of  peak  demand. 

Since  1910  the  amount  of  land  irrigated 
and  water  pumped  has  very  greatly  in- 
creased. Table  2,  however,  shows  that  the 
cost  of  operation  and  maintenance  has  not 
materially  changed,  although  the  deprecia- 
tion item  has  increased  with  the  addition  of 
new  machinery.  For  ready  comparison 
with  other  plants  the  unit  of  cost  has  been 
taken  as  an  acre-foot  lifted  a  height  of  1 
ft.,  designated  as  a  "foot-acre-foot." 


Elastic  Curve  Applied  to  the  Design  of  the 
Sciotoville  Bridge 

Influence  Lines  Aid  in  Simplifying  the  Analysis  of  1550-Foot   Con- 
tinuous Truss  Spans — Exact  Method  Compared  with  Approximate 
By  D.  B.  STEINMAN 
Special  Assistant  to  Gustav  Linden  thai,  Consulting  Engineer 


BRIDGE  engineers  have  been  more  or 
less  familiar  with  the  decisive  advan- 
tages of  indeterminate  systems  of  construc- 
tion, but  only  in  recent  years  has  there  been 
a  tendency  in  this  country  toward  the  adop- 
tion of  such  structures  and,  with  it,  a 
greater  familiarity  with  the  methods  of  de- 
signing them.  One  of  the  cardinal  features 
in  the  newer  methods  of  designing  indeter- 
minate structures  is  the  application  of  the 


2 — South 

Sn>B  Pumping  Stations — Opkbation,  Maintenance 

AND  Depreciation  Charges 

Gross  Cost 

Cost  per 

"Foot- Acre-Foot" 

Opera- 

^ 

Opera- 

Average 

"Foot- 

tion  and 

tion  and 

Acre- 

Lift, 

Acre- 

Main- 

Depre- 

Main- 

Depre- 

Tear 

Feet 

Feet 

Feet" 

tenance 

ciation         Total 

tenance 

ciation 

Total 

1»10 

.      6».»00 

65.7 

4,582,430 

11,404 

10,226          21.630 

$0.00250 

$0.00223 

$0.00473 

1»11    

.      98,200 

65.6 

6,441.920 

10,668 

13,955          24,623 

0.00165 

0.00220 

0.00385 

ItlJ 

99,500 

66.0 

6,567,000 

14,849 

17.400          32,249 

0.00226 

0.00265 

0.00491 

Ills 

.    118.68S 

68.0 

8,070,984 

12,494 

17,428          29,922 

0.00155 

0.00216 

0.00371 

1*14 

147.212 

69.2 

10,187.070 

14,239 

17,993          32,232 

0.00140 

0.00177 

0.00317 

In  order  to  obtain  the  amount  by  which 
the  running  costs  of  this  project  are  in- 
creased because  pumping  is  necessary,  all 
the  items  due  to  this  feature,  using  the  year 
1914,  have  been  combined  in  Table  3. 


Tabls  S — EPTBcr  OF  Pumping  on  Running  Costs 

Operation 

and  Main-  Depre- 

Itein                    tenance  elation        Total 

Power  house    $10,570.00  $10,169.00  $20,739.00 

Transmission  lines.        1,103.00  2.372.00       3,475.00 

Pumping  stations   .      14,239.00  17,993.00     32,232.00 

ToUI      $25,912.00  $30,534.00  $56,446.00 

Cost  per  foot-acre- 
foot     $0.00254  $0.00300        $0.00554 

Coat  per   acre-foot       0.176  0.207              0.383 

Coat    per    acre    in 

project    (48,000)        0.B4  0.636              1.176 

Cost  per  acre  irri- 

Cated  (85,788)..        0.725  0.854               1.579 


The  annual  cost  of  operating  and  main- 
taining the  canals  and  laterals  carrying  the 
water  for  the  land  amounts  to  about  $0.75 
per  acre  of  irrigable  land  in  the  project. 
About  12,000  acres  included  in  the  project 
were  not  irrigated  last  year,  but  it  is  not 
thought  that  they  will  materially  affect 
the  costs.  In  general,  however,  it  is  to  be 
expected  that  the  cost  of  pumping  will  be 
greater  per  acre-foot  with  smaller  plants. 


"elastic  curve."  Notwithstanding  the  strik- 
ing usefulness  of  this  device,  it  is  but  little 
known  to  American  engineers.  The  writer 
has  therefore  prepared  the  following  out- 
line of  the  construction  and  properties  of 
the  elastic  curve,  using,  for  concrete  illus- 
tration, the  application  of  this  method  to 
the  design  of  the  1550-ft.  continuous  trusses 
of  the  Sciotoville  Bridge  described  in  the 
Engineering  Record  of  June  26,  page  799. 
Center-bearing  swing  truss  spans,  when 
acting  as  continuous  trusses,  can  be  com- 
puted by  the  exact  method  here  developed. 

Theory  op  the  Elastic  Curve 

A   beam   or  truss   continuous   over  two 
spans.  Fig.  1,  or  a  two-hinged  arch,  Fig.  2, 


Iffi'A- 
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Continuous  Beam 
Fig.l 
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Waterworks  Boiler-Room  EFnciENCiES 
IN  St.  Louis  are  promoted  by  a  system  of 
posting  in  the  boiler  houses  the  amount  of 
coal  consumed  and  water  evaporated  during 
each  watch  of  eight  hours,  and  of  posting 
each  week  in  each  station  the  plant  efficien- 
cies of  the  various  stations.  E.  E.  Wall, 
water  commissioner,  states  in  his  annual 
report  that  the  method  has  resulted  in  a 
marked  improvement  in  plant  conditions 
throughout  the  water  division.  The  engi- 
neers take  hourly  readings  of  the  percen- 
tage of  carbon  dioxide  in  the  flue  gases, 
which  at  once  gives  them  absolute  informa- 
tion as  to  combustion  conditions  in  the  fur- 
naces, and  enables  them  to  regulate  the 
firing  in  closer  accordance  with  the  steam 
consumption.  That  the  city  profited  is 
shown  by  the  14.2-per  cent  reduction  in  coal 
consumption  over  the  previous  year. 


Two  Hinged  Arch 
Fig.  2 
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Elastic  Curve  for  Continuous  Beatti 
Fig.3 
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Relation  Between  Angle  Change  and 
Elastic  We!gt)t 
Fig.4 

ELASTIC   CURVE   AND  GENERAL   RELATIONS 


is  statically  indeterminate  in  the  first  de- 
gree, as  there  are  only  two  equations  of 
condition,  LV  =  0,  IM  =  0,  for  the  deter- 
mination of  the  three  reactions.  One  of  the 
reactions,  X,  must  therefore  be  determined 
from  the  relations  governing  the  elastic 
deformations  of  the  structure.  For  this 
purpose,  a  unit  load  iX  =  1)  is  considered 
substituted  for  the  desired  reaction  and  the 
resulting  curve  of  deformation  determined. 
Fig.  3.  As  this  deflection  curve  is  inde- 
pendent of  the  actual  loading  to  which  the 
structure  may  be  subjected,  but  depends 
only  upon  the  elastic  relations  within  the 
structure,  it  is  appropriately  named  the 
"elastic  curve." 

The  elastic  curve  has  a  three-fold  signifi- 
cance. By  its  construction,  it  is  primarily 
a  deflection  diagram,  i.e.,  the  ordinates  of 
the  curve  represent  the  deflections  at  the  re- 
spective panel  points  produced  by  a  unit  load 
applied  at  A.  Applying  Maxwell's  principle, 
the  same  values  must  also  represent  the  de- 
flections at  A  produced  by  a  unit  load  ap- 
plied at  the  respective  panel  points.  In 
other  words,  the  elastic  curve  is  an  influence 
line  for  deflections  at  A.  As  the  end  A  is 
constrained,  however,  these  indicated  de- 
flections cannot  actually  take  place.  Instead 
the  reaction  X  is  evoked  to  resist  these  de- 
flections, so  that,  finally,  the  elastic  curve 
is  an  influence  line  for  the  reaction  X. 

CONSTRUCTION   OF  THE  ELASTIC   CURVE 

To  construct  the  elastic  curve  we  consider 
a  unit  load  applied  at  A  and  proceed  to  find 
the  deflections  at  the  various  panel  points 
of  the  structure.  This  may  be  done  graph- 
ically, using  a  force  polygon  to  get  the 
stresses  in  the  members  and  then  combin- 
ing the  resulting  strains  in  a  Williot  dis- 
placement diagram  to  get  the  deflections. 
An  analytical  procedure,  however,  proves 
more  expeditious.  For  this  purpose  we  ap- 
ply the  principle  that  the  deflection  curve 
for  any  structure  is  identical  with  the  mo- 
ment diagram  obtained  by  applying  the 
angle-changes  w  as  "elastic  weights"  at  the 
respective  panel  points  of  the  structure. 
This  exceedingly  useful  principle  may  be 
simply  demonstrated  as  follows: 

At  any  point  P  of  a  span  AB,  Fig.  4, 
assume  an  angle  change  or  rotation  of  A0. 
The  straight  line  AB  will  then  deflect  to  the 
position  ACB,  with  the  deflection  angle 
ACD  =  A0.  If  A0  is  measured  in  radians, 
we  have  AD  =  a  •  A*.  The  vertical  deflec- 
tion d  at  any  section  x  is  then  given  by  the 
simple  proportion 

d:AD  =  x:l 
Hence 

AD-x       a-A'P-x  ,   ^ 

d  =  -p-  =  — ^  (a) 

Next  assume  a  weight  w  applied  at  the  point 
P  of  the  span  AB.  The  resulting  moment 
diagram  will  be  a  triangle  ACB.  The  bend- 
ing moment  at  any  section  x  will  be 

M  =  wax/l  (b) 

Comparing  equations  (a)  and  (b),  we  see 

that  if  we  take  w  =  A0,  then  d  =  M,  and 

the  vertical  deflections  d  produced  by  an 

angle-change  A0  are  equal  to  the  moments 


August  28,  1915 


ENGINEERING    RECORD 


259 


M  produced  by  a  weight  w  assumed  equal 
to  A<P  and  applied  at  the  same  point.  In 
other  words,  the  deflection  curve  produced 
by  the  angle-change  A0  is  identical  with 
the  moment  diagram  for  the  weight  w. 

The  quantity  w,  equal  to  the  angle-change 
A*>,  is  called  an  "elastic  weight."  By  sum- 
mation, the  above  principle  may  be  extended 
to  any  number  of  angle-changes  and  corre- 
sponding elastic  weights.  Since  the  elastic 
curve  is  a  curve  of  deflections,  we  have 
proved  that  the  elastic  curve  is  the  moment 
diagram  for  the  angle-changes  applied  as 
elastic  weights.  The  angle-changes  (w  = 
A0)  must  therefore  be  calculated  before  the 
elastic  curve  can  be  constructed. 

Computation  of  Angle-Changes 

If  the  contribution  of  the  web  stresses  to 
the  deflections  is  neglected,  the  angle- 
changes  w  (measured  in  radians)  are  very 
simply  figured  by  the  formula 

w  =  Ac/r  (1) 

where  Ac  is  the  elongation  or  compression 
in  each  chord  member  due  to  unit  X,  and  r 
is  the  lever  arm  of  the  member  about  its 
center  of  moments.  Fig.  5.  For  greater 
precision,  the  effect  of  the  web-members  is 
included  by  using  the  formula 

w  =  rt  ( A'c  —  A%  —  A'd,)  /h  (2) 
where  A'c  is  the  elongation  of  the  chord 
member  multiplied  by  the  secant  of  its  in- 
clination to  the  horizontal,  A%  and  A'd,  are 
the  elongations  of  the  two  web  members 
multiplied  by  the  secants  of  their  respective 
inclinations  to  the  horizontal,  and  h  is  the 
vertical  altitude  of  the  triangle  formed  by 
c,  d,  and  d„  Fig.  5.  In  this  formula  the  plus 
sign  is  used  for  angle-changes  at  the  upper 
panel  points  and  the  minus  sign  for  angle- 
changes  at  the  lower  panel  points;  elonga- 
tions are  taken  as  positive  and  compressions 
as  negative. 

The  values  thus  found  for  the  angle- 
changes  w  between  the  two  web  members 
meeting  at  each  panel  point  are  then  treated 
as  "elastic  weights"  applied  at^the  respect- 
ive panel  points.  In  order  to  get  zero  mo- 
ments at  B  and  C.  the  beam  AC,  with 
reactions  at  A  and  C,  is  considered  hinged 
at  B  and  C  but  anchored  at  A,  Fig.  6.  The 
moment  diagram  is  found  either  by  calcu- 
lation of  moments  or  by  construction  as  a 
funicular  polygon  for  the  weights  w.  ihe 
ordinates  of  the  resulting  polygon  are  then 
all  reduced  in  a  uniform  ratio  to  make  tiie 
initial  ordinate  scale  unity.  We  then  ha,ve 
the  elastic  curve  of  the  structure,  or  in- 
fluence line  for  the  end  reaction  X,  iig-  '■ 


The  curve  shows  that  the  reaction  changes 
sign  as  the  load  passes  across  the  middle 
pier. 

Application  to  Sciotoville  Bridge 

To  illustrate  the  actual  simplicity  of  the 
above  method  of  design,  the  complete  work 
for  determining  the  exact  elastic  curve  for 
the  Sciotoville  Bridge  is  given  in  the  fol- 
lowing two  tables.  Since  ratios,  not  abso- 
lute values,  are  required,  the  labor  is  min- 
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DIAGRAMS  FOR  SCIOTOVILLE  BRIDGE 

imized  by  calling  the  length  of  a  panel  unity, 
E  =\,  etc.  In  Table  2  a  method  of  sum- 
mations is  used  as  the  most  expeditious 
method  of  figuring  the  moments.  In  this 
method,  sifter  figuring  the  simple-beam  re- 
action at  the  free  end,  all  the  shears  are 
obtained  therefrom  by  successive  addition 
of  the  panel  loads,  and  the  moments  are 
then  obtained  by  successive  summation  of 


Tabij:   1 — Calculation 

OF    ElLASTIC    WEIOHTS 

n            «            ' 

8 

9 

10 

Panel 
Point 

Member 

1 
Bending 
Moment 

U 

2 
Lever 
Arm 
r 

3 

Stress  for 

X  =  l 

•     S 
1  +  2 

+  1.41 
—1.00 
—  1.01 
+  1.74 
+  0.89 
—2.25 
—1.25 
+  3.00 
+  1.25 
—3.75 
—1.25 

+  4.50 
+  1.25 

—5.25 
—0.14 

+  5.40 

4 
Length 

Gross 
Section 
A 
3 

Elong- 
ation   Secant 

lO.OOOAI 
X  4  ^  5 

Product 
A>l 
6  X  7 

Altitude 

Elastic 
Weight 
to 
8  -t-9 

LOU  2 

1 

0.71 

1.41 
2 

361 
315 

56 
63 

1.41 
1 

+   79 
—  63 

1 

—  36 

U2 
L4 

U6 

L0L4 
U2L4 
U2U6 
L4U6 
L4L8 

1 
—5 

2 
—5 

3 

4.95 
1.15 
5.60 
1.33 

1.41 

2.03 

1.67 

2 

1.67 

189 
361 
138 
474 
105 

75 
98 

108 
95 

199 

1.41 
1.01 
1.67 

1 

1.67 

—106  •' 
+    99 
+  180 
—  95 
—332 

1.17 
1.33 

—  22 
+   43 

U6L8 

2 

1.67 
2 
1.67 

2 
1  67 

413 

145 

1 

+  145 

1.33 

—142 

LS 

UIO 

L12 

U6U10 

L8U10 

L8L12 

U10L12 

U10U14 

4 
5 
6 

1.33 
1.33 
1.33 

121 
374 
238 

317 

278 

173 

158 

88 

284 
75 

1.67 

1 

1.67 

1 
1.67 

+  288  ■ 

—158 

—146 

+  284 
-+125 

1.33 
1.33 

—226 
—229 

U14 
LI  6 

L12U14 

L12L16 
U14L16 

U14U18 

7 
—1 

8 

1.33 
7.20 

1.48 

2 
1.67 

2.03 
1.94 
2 
1.94 

1. 

270 
391 

208 

389 
6 

526 

7 

1 
1.67 

1.01 
1.94 

—389 
—  10 

+  534 
+   13 

1.J3 
1.50 

— J78 
— S54 

U18 
L20 

L16U18 
L16L20 
U18L20 
U18U20 

—1 
9 

10 

7.71 
1.67 

1.67 

+  0.13 
— 5.40 
—1.17 
+  6.00 

479 
499 
596 

226 

45 

101 

1. 
1.94 

1. 

—226 
—  88  - 
+  101 

l.«7 
1.67 

—  90 
—118 

TABLB  t — CALCnATiON  OT 


Panel 

EUatlo 

Shear 

Point 

WelKbt  (to) 
0 

—502.4 

2 

—  16 

— 400.4 

4 

—  Xt 

—444.4 

6 

+   4» 

—487.4 

8 

—141 

— 84S.4 

10 

— tis 

—120.4 

12 

— S2» 

lOt.6 

14 

—378 

486.6 

16 

— »54 

840.6 

18 

—  to 

980.6 

20 

—227 

1157.6 

18 

—  90 

1247.6 

1« 

—854 

1601.6 

14 

—378 

1979.6 

12 

—229 

2208.6 

10 

—225 

2433.6 

8 

—142 

2575.6 

6 

+    48 

2532.6 

4 

—  22 

2654.6 

2 

—  86 

2590.6 

BLAano  Cmtn 
Moment    Ordinate 


0 

—  508.4 

—  (68.8 
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— 1846.0 
—2866.4 

—8257.8 

— J771  2 

—980.6 

0 

Ut7.6 

240S.2 

4006.8 

5986.4 

8195.0 

10628.6 

18204.2 

15786.8 

18291.4 

808810 


0 
— .•!« 
—.•46 
—.968 

—.••1 

— .198 

—.118 

—.198 

-.085 

-.045 

9 

.919 

.116 

.191 

.287 

.898 

.599 

.688 

.754 

.ST* 


the  shears  (see  Table  2).  Ordinarily  the 
results  would  have  to  be  multiplied  by  the 
panel  length  to  give  the  true  moments,  but 
in  the  present  case  this  factor  is  unity  and 
the  operation  otherwise  unnecessary.  The 
entire  work  of  figuring  the  elastic  curve 
with  the  above  devices,  as  illustrated  below, 
is  a  matter  of  only  two  or  three  hours  at 
the  most.  After  the  elastic  curve  is  deter- 
mined, the  remainder  of  the  design  is  essen- 
tially the  same  as  for  a  simple  structure. 

The  final  results  in  the  last  column  afford 
an  excellent  check  upon  all  the  computations 
in  Table  2  in  the  fact  that  the  ordinates 
taken  in  pairs  for  corresponding  panel 
points  of  the  two  spans  give  arithmetical 
sums  of  exactly  1.0,  0.9,  0.8  and  so  on  to  0.0. 
This  necessary  relation  arises  from  the  fact 
that  the  ordinates  of  the  elastic  curve  above 
the  chord  AC  are  symmetrical  about  the 
center  line  so  that  the  vertical  intercepts 
between  the  segment  AB  of  the  elastic  curve 
and  its  chord  must  be  identical  with  the 
corresponding  intercepts  of  the  segment 
BC. 

Elastic  Curve  for  Three  Different 
Assumptions 

The  above  exact  method  is  the  one  to  be 
used  for  the  final  computation  of  important 
structures.  For  less  important  or  prelimi- 
nary designs,  simpler  approximate  methods 
may  be  used.  In  the  case  of  the  Sciotoville 
Bridge,  three  successive  designs  were  made: 
1.  Preliminary  design  (approximate) ;  the 
truss  was  treated  as  a  beam  with  constant 
moment  of  inertia.  2.  The  above-outlined 
method  was  used,  but  with  the  influence  of 
the  web  members  neglected,  using  equation 
(1).  3.  Final  design  (exact) ;  the  effect  of 
all  the  members  was  included,  using  equa- 
tion (2)  and  Tables  1  and  2. 

For  the  first  approximation  (assuming 
I  =  constant),  the  ordinates  of  the  elastic 
curve  are  given  directly  by  the  general 
formula 

y  =  1  —  5X/4I 4- 1/4  (x/I) '  (3) 

where  I  is  the  length  of  span  AB  and  x  is 
the  abscissa  measured  from  the  end  A. 
The  sections  obtained  in  this  approximation 
are  used  as  a  basis  for  the  succeeding  de- 
signs. The  elastic  ordinates  for  the  three 
assumptions  are  compared  in  Table  3. 
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TjUUJI  3 — COMPAMSON  OF  EX&8T1C  CCKVBS 

1 

2 

3 

X 

Web 

All 

Panel 

.. 

Aaaumption 

Members 

Members 

.oint 

I 

I=constanl 

Neglected 

Included 

0 

1.000 

1.000 

1.000 

0.1 

.875 

.871 

.876 

o.i 

.752 

.744 

.754 

0} 

.S32 

.S2S 

.632 

0.4 

.51S 

.505 

.509 

O.i 

.406 

.393 

.392 

o.« 

.304 

.287 

.287 

0.7 

.211 

.193 

.192 

0.8 

.128 

.114 

.115 

o.» 

.057 

.053 

.055 

1.0 

0 

0 

0 

Area  AB 

4.381 

4.283 

4.312 

Area  BC 

0.«19 

0.717 

0.688 

Sun.  of  areas 

5.000 

5.000 

5.000 

The  ordinates  for  only  one-half  of  the 
elastic  curve  are  listed  in  the  above  table, 
as  those  for  the  other  span  are  quickly  ob- 
tainable by  the  check  method  explained 
above,  i.e.,  by  subtracting  the  given  ordi- 
nates of  the  curve  from  those  of  the  chord 
AB.  The  above  table  is  useful  inasmuch 
as  its  values  can  be  adopted  for  the  pre- 
liminarj'  designs  of  other  structures,  there- 
by saving  considerable  time  and  labor.  For 
a  structure  similar  in  general  outline  to  the 
Sciotoville  Bridge,  the  values  in  column  3 
should  bo  used.  For  girders  and  trusses 
•with  parallel  chords,  the  values  in  column 
1  would  be  a  closer  approximation. 

A  comparison  of  the  areas  of  the  three 
elastic  curves  as  given  in  Table  3  indi- 
cates that  the  results  of  the  first  assumption 
may  be  in  error  by  -|-  2  per  cent  to  —  10  per 
cent,  and  those  of  the  second  approximation 
by  —  1  per  cent  to  +  4  per  cent.  In  lateral 
systems,  where  the  web  members  have  rela- 
tively small  sections,  the  error  of  neglecting 
these  members  may  be  much  greater ;  on  the 
other  hand,  the  great  uncertainty  of  lateral 
forces  does  not  warrant  a  refined  calculation 
of  lateral  stresses.  For  important  struc- 
tures, however,  the  writer  recommends  the 
use  of  the  exact  method  (3),  as  the  greater 
reliability  of  the  results  is  easily  worth  the 
slight  additional  work  required. 

Construction  of  Influence  Lines 

After  the  elastic  curve  is  plotted  to  any 
convenient  scale,  the  influence  lines  for  all 
the  members  of  the  truss  are  constructed  by 
simply  drawing  straight  lines  across  the 
curve  as  illustrated  in  Figs.  8,  9  and  10. 
A  single  plotting  of  the  curve  is  therefore 
sufficient  for  the  entire  design.  The  various 
Influence  lines  are  drawn  and  used  in  the 
same  manner  as  for  a  simple  truss,  with  the 
single  difference  that  the  elastic  curve  re- 
places the  straight  line  AB  which  would 
ordinarily  represent  the  influence  line  for 
the  end-reaction. 

The  customary  method  of  using  the  above 
influence  lines  consists  in  trying  different 
positions  of  the  specified  loading,  and  com- 
paring the  sums  of  the  products  obtained 
by  multiplying  the  scaled  ordinates  by  the 
respective  wheel  loads.  In  the  design  of  the 
Sciotoville  Bridge,  however,  a  great  economy 
of  time  and  effort  was  effected  by  the  use 
of  equivalent  uniform  loads.  These  were 
taken  from  a  chart,  invented  by  the  writer, 
giving  the  exact  equivalent  uniform  load  for 
any  point  of  any  span.  This  uniform  load 
value  is  simply  multiplied  by  the  correspond- 
ing influence  area  to  give  the  maximum 
stress  in  any  member  of  the  structure. 

Dead  Load  Stresses 

For  dead  load  stresses,  all  the  panel  dead 
loads  are  multiplied  by  the  respective  ordi- 
nates of  the  elastic  curve  and  the  algebraic 
sum  of  the  products  constitutes  the  end  re- 


action. This  determined,  the  stresses  are 
figured  exactly  as  in  a  simple  truss,  using 
the  method  of  summations  for  shears  and 
moments. 

After  the  details  for  all  connections  are 
worked  out,  a  final  adjustment  of  sections 
is  made  for  the  actual  dead  load  weights 
determined  from  the  detail  drawings.  On 
the  close  agreement  of  these  actual  weights 
and  sections  with  the  values  initially  as- 
sumed depends,  to  a  great  extent,  the  effi- 
cient solution  of  the  design. 

As  outlined  above,  the  elastic  curve 
formed  the  basis  for  the  design  of  the 
Sciotoville  Bridge,  the  longest  continuous 
truss  in  the  world.  It  was  also  employed  in 
the  design  of  the  Hell  Gate  arch,  another 
record-breaking  structure.  Both  of  these 
bridges  were  designed  under  the  direction 
of  Gustav  Lindenthal,  consulting  engineer, 
to  whom  the  writer  is  indebted  for  permis- 
sion to  publish  this  article. 


Cleveland  Bases  Stairway 
Regulations  on  Studies 

New  Provisions  of  Building  Code  Definitely   Fix 

Dimensions,  Construction,  Maintenance 

and  Egress  Facilities 

NEXT  to  the  actual  structural  strength 
of  buildings  no  question  regarding 
them  is  of  more  importance  than  the  means 
of  egress  therefrom  is  the  conclusion  of 
V.  D.  Allen,  commissioner  of  buildings  of 
Cleveland,  after  making  a  systematic  study 


twenty  risers  are  permitted  in  any  flight. 
Landings  must  be  at  the  same  level  as  the 
floors  they  serve.  The  length  shall  be  not 
less  than  SVs  ft.  and  the  width  not  less 
than  the  width  of  the  flight.  Quarter- 
space  landings  must  be  not  less  in  width 
and  length  than  the  width  of  the  widest 
flight  connected  to  them.  The  length  of 
half-space  landings  shall  be  seven-eighths 
of  the  required  width  of  the  narrowest 
flight  connected  to  it.  Four  feet  is  the 
minimum  length  of  floor  landing  at  the 
exit  level  of  any  stair. 

Stair  Widths  Limited 

Both  maximum  and  minimum  widths  of 
stairs  are  fixed,  a  single-width  flight  from 
2  ft.  3  in.  to  2  ft.  9  in.  being  intended  for 
the  use  of  one  file  of  persons,  a  double 
width,  from  3  ft.  6  in.  to  4  ft.  6  in.,  for 
two  files,  and  a  multiple  width  for  four  or 
six  persons  abreast.  Handrails,  constructed 
to  withstand  a  pressure  of  60  lb.  per  linear 
foot,  are  provided  for  each  file  of  persons, 
since  it  is  believed  that  every  person  de- 
scending a  stairway  should  have  a  handrail 
to  hold  to  in  case  of  necessity. 

The  control  of  the  run  and  rise  of  steps 
is  given  in  the  accompanying  diagram. 
The  dotted  line  is  the  ideal  stairway,  the 
limits  being  worked  out  from  data  given 
by  H.  Law  Olmstead.  To  use  the  diagram 
assume  that  a  7-in.  rise  works  out  best 
with  the  floor  levels  under  consideration. 
The  designer  could  then  use  a  tread  rang- 
ing from  10 ',2  to  12  3/16  in.,  or  if  he  were 
limited  to  a  lOVi-in.  tread  he  could  have  a 
rise  varying  from  7  to  7  9/16  in. 

Only  Fire  Doors  Permitted 

All  stairway  doors,  except  at  main  exits, 
must  be  approved  fire  doors  and  the  wire 
glass  panels  are  limited  to  720  sq.  in.     The 


/5  14 

Run  of  Step  in  Inches 

limiting  dimensions  of  steps,  with  curve  of  ideal  stairway 


of  the  subject  of  getting  out  of  buildings 
by  means  of  stairways.  He  found  little 
reliable  data  bearing  on  the  question  and 
for  that  reason  the  building-code  ordinance 
embodying  his  findings  is  here  reviewed. 
There  are  five  sections,  general  in  applica- 
tion, referring  to  all  stairways  hereafter 
constructed,  and  seven  sections  dealing 
with  stairways  for  public  and  semi-public 
buildings.  School  buildings  and  theaters 
are  not  included,  since  they  are  regulated 
by  the  State  code. 

Some  of  the  more  important  features  in 
the  regulations  are  as  follows:  Under  defi- 
nitions the  words  flight,  stair  and  stairway 
each  have  a  distinct  meaning,  whereas  in 
most  codes  and  in  most  literature  these 
words  are  used  indiscriminately.  Flight  is 
defined  as  an  unbroken  succession  of  steps 
between  landings,  stair  as  all  the  flights 
and  landings  between  two  successive  floor 
levels,  and  stairway  as  all  the  flights  and 
landings  together  with  the  inclosing  walls 
and  partitions  and  the  doors  leading  there- 
to and  therefrom,  extending  from  the  exit 
level  to  and  including  all  stories  served  by 
such  stairs. 

In  the  regulation  of  treads  and  risers 
winders  are  prohibited  and  no  more  than 


width  is  to  be  the  same  as  the  stair  width. 
Exit  doors  swing  out,  and  others  in.  At 
least  one  stairway  in  every  building  shall 
be  continuous  from  the  exit  level  to  the 
roof.  Whenever  four  or  more  stairways 
are  required,  at  least  two,  located  as  far 
apart  as  practicable  shall  extend  to  the 
roof. 

Under  the  maintenance  provision  the 
stairs  must  be  kept  in  perfect  repair.  No 
goods  may  be  stored  in  the  lighted  stair- 
way. No  stairway  or  exit  door  is  to  be 
locked  when  the  building  is  occupied,  ex- 
cept with  approved  panic  hardware,  and  all 
but  main  doors  are  to  be  kept  closed. 

One  section  provides  for  special  stair- 
ways of  a  monumental  nature,  or  service 
stairways  connecting  one  or  more  floors, 
so  that  the  department  may  issue  a  permit 
without  violating  the  regulations.  This  is 
to  give  a  degree  of  elasticity  which  is  de- 
sirable and  at  the  same  time  protect  the 
public. 

To  Inclose  the  Ashokan  Reservoir,  a 
part  of  New  York  City's  new  water  supply, 
nearly  forty-one  miles  of  wire  fence  on 
concrete  posts  were  erected  at  a  cost  of 
$67,600. 
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CONCRETE   VIADUCT   OVER   SPOKANE   RIVER,   SPOKANE,  REPRESENTS   ONE   OF    THE    LARGE    IMPROVEMENTS   RECENTLY   COMPLETED   THERE 

The  Engineering  Works  of  the  West 

Brief  Notes  on  Engineering  Structures  Designed  to  Serve  as  a  Guide  to  Engineers  Who  May  Wish  to  In- 
spect Works  in  Cities  En  Route  to  or  from   the   International  Engineering  Congress  at   San  Francisco 


ENGINEERS  from  the  East  and  the 
Middle  West,  who  will  attend  the 
International  Engineering  Congress  at 
San  Francisco,  Sept.  20-25,  and  the 
conventions  of  the  national  technical 
societies,  Sept.  16  and  17,  will  have 
an  opportunity  of  inspecting,  either 
on  the  outward  or  the  homeward- 
bound  trips,  many  engineering  works  of 
interest  in  the  cities  en  route.  In  order 
to  furnish  to  these  men  a  convenient  guide 
to  the  more  important  works,  the  Engineer- 
ing Record  presents  herewith  brief  notes 
prepared  from  replies  to  requests  for  in- 
formation along  these  lines.  No  attempt 
has  been  made  to  give  anything  more  than 
a  suggestion  as  to  the  nature  of  the  struc- 
tures  and   their   location.     From   the   list 


published,  however,  the  engineer  can  select 
those  works  which  are  of  particular  in- 
terest to  him  and  which,  in  his  opinion, 
would  warrant  inspection.  It  may  aid  him 
in  selecting  his  railway  route  and  planning 
a  trip  of  maximum  usefulness. 

Along  the  Railroads 

Atchison,  Topeka  &  Santa  Fe. — Missouri 
River  Bridge,  near  Sibley ;  length  4082  ft. ; 
east  approach  steel  viaduct,  length  2592  ft. ; 
three  396-ft.  spans;  base  of  rail  55  ft. 
above  water.  Horse-shoe  curve  25  miles 
west  of  Las  Vegas;  central  angle  200  deg. 
Raton  Tunnel,  at  an  elevation  of  7600  ft., 
length  of  bores  2789  ft.  and  2038  ft.  re- 
spectively. Opposing  grades  over  Raton 
range;  west  bound  185  ft.  per  mile,  east 


^    .  .o    »riiMA<s    HAS    CAPACITY   OF  50,000   KlLOVyATTS 
HYDROELECTRIC    PLANT    AT    LAS    PLUMAS    HAS    OAl-AUiii 


bound  175  ft.  per  mile.  Embankment  more 
than  2  miles  long  and  50  ft.  high  just  west 
of  Vaughn,  N.  M. ;  contains  860,000  cu.  yd. 
of  fill.  West  of  Dalies,  N.  M.,  line  crosses 
continental  divide  at  elevation  of  7259  ft 
At  points  between  Albuquerque  and  Bar- 
stow  line  traverses  extensive  lava  flows, 
and,  east  of  Barstow,  runs  near  numerous 
volcanic  craters. 

Northern  Pacific. — Grade  revision  west 
of  Staples,  Minn.  U.  S.  Irrigation  project 
at  Huntley,  Mont.;  line  runs  directly 
through  it.  Double-track  bridges  across 
Columbia  River,  north  of  Portland,  Ore. 
Construction  of  terminals  in  Spokane. 

Western  Pacific.— iie&r  Salt  Lake  City, 
road  built  through  and  across  Great  Salt 
Lake  for  distance  of  11  miles,  with  solid 
rock  embankment  containing  625,000  cu.  yd. 
Arnold's  Loop;  147  miles  west  of  Salt  Lake 
City;  built  in  order  to  hold  maximum 
grade;  10.6  miles  long.  Largest  and 
longest  cut  on  road;  on  Arnold's  Loop;  2.2 
miles  long,  600,000  cu.  yd.  of  material 
William's  loop  6  miles  west  of  Portola; 
makes  complete  circle,  crossing  over  itself; 
4842  ft.  around. 

Great  Northern. — Double-track  stone  arch 
bridge  across  Mississippi  River,  entering 
Minneapolis  from  St.  Paul;  three  arches, 
40-ft.  spans;  sixteen  arches,  80- ft.  spans; 
four  arches,  100-ft.  spans;  only  structure 
entirely  of  masonry  across  Mississippi 
River.  Snow  sheds  in  Cascade  Mountains, 
Washington.  Timber,  concrete  and  com- 
bination drawspan  of  Willamette  River 
bridge;  longest  double-track  swing  in  the 
world. 

Chicago,  Burlington  &  Quincy. — For 
those  who  are  desirous  of  seeing  Yellow- 
stone Park  en  route  to  the  coast  the  "Bur- 
lington" takes  one  via  Omaha  to  Cody,  Wyo. 
At  Cody,  on  the  west  side  of  the  park,  the 
"Wylie  Way"  overland  wagon  trip  may  be 
taken  through  the  Park  to  the  Northern 
Pacific  Railroad's  terminus  at  Gardiner, 
Mont.  En  route  to  Cody,  between  Casper 
and  Thermopolis,  Wye,  a  800-ft.  summit 
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tunnel  has  recently  been  completed  in  con- 
nection with  the  construction  of  the  Big 
Horn  Basin  line  extension  of  the  "Q."  See 
Engineering  Record  of  Oct  31,  1914,  page 
493.  Those  desiring  to  go  through  a  virgin 
country  may  go  via  Denver  and  Orin  Junc- 
tion to  Cod}',  over  the  newly  constructed 
line. 

Denver  &  Rio  Grande. — The  Royal  Gorge 
with  its  original  hanging  bridge.  Sur- 
mounts the  continental  divide  at  an  eleva- 
tion of  10,239  ft.,  from  an  elevation  of 
4672  in  a  distance  of  171  miles.  Road 
crosses  six  distinct  mountain  passes,  over 
9000  ft.  in  elevation;  four  over  10,000  ft. 
and  one  over  11,000  ft. 

Denver 

Lookout  Mountain  Drive. — Part  of  State 
Road  system.    Rises  1500  ft.  in  six  miles. 

Cherry  Creek  Improvements. — Include 
concrete  bridges  of  mushroom  type  of 
reinforcement  and  one  of  hinged  arch 
type. 

Colfax-Larimer  Viaduct.  —  X-shaped 
structure ;  length  of  arms  2937  ft.  and  5544 
ft.  respectively ;  extends  across  several  rail- 
road yards  and  the  South  Platte  River. 
Long  spans  are  of  steel,  others  of  rein- 
forced concrete.  Estimated  cost  $800,000. 
Now  under  construction. 

Galveston 

Concrete  SeawaU. — Length  4  1/3  miles ; 
cost  $1,800,000. 

Rock  Jetties. — Total  length  11  2/3  miles; 
cost  $10,000,850. 

Concrete  Causeway. — Connects  Galveston 
Island  to  mainland;  length  over  2  miles; 
cost,  about  $2,000,000. 

Cotton  Compresses  and  Warehouses. — 
Said  to  be  largest  in  world ;  reinforced  con- 
crete construction. 

In  view  of  the  recent  storm  the  condi- 
tion of  Galveston's  engineering  works  is 
of  timely  interest. 

Houston 

Ship  ChanneL — From  Galveston  Bay  to 
Houston,  50  miles.  Dredged  to  25  ft.  depth 
and  100  ft.  bottom  width. 

Concrete  Bridges.  —  Capitol  Avenue 
Bridge;  girder  type;  reinforced  concrete 
construction;  870  ft.  long  and  62  ft.  wide; 


CONCRETE   STADIUM    AT   TACOMA    HAS   SEATING    CAPACITY    OF    30,000 


cantilever  supported  sidewalks  on  each  side. 
Cost  $164,332.  San  Jacinto  Street  Bridge; 
500  ft.  long  and  70  ft.  wide;  reinforced- 
concrete  arch,  skewed  25  deg.  from  right 
angle,  span  of  arch  110  ft.  on  skew.  Cost 
$113,307.  Franklin  Avenue  Bridge;  girder 
type,  reinforced  concrete;  triangular,  con- 
ceals unsightly  banks  of  dirty  bayou.  Cost 
$129,843. 

Kansas  City 

Terminal  Raikoay  Improvements. — Ag- 
gregating over  $35,000,000  in  cost;  includ- 
ing heavy  cuts  and  fills,  13  street  subways, 
26  street  viaducts,  retaining  walls,  and 
freight  stations. 

Twelfth  Street  Viaduct. — Reinforced- 
concrete  double-deck  structure  described  in 
the  Engineering  Record,  Feb.  6,  page  164. 
Cost  $595,000.    Recently  completed. 

Drainage  Improvements. — Several  miles 
of  levees  along  Kaw  River.  Some  rip- 
rapped,  other  portions  protected  by  con- 
crete and  concrete  slab  mattress,  made  of 
concrete  blocks  strung  on  galvanized  wire 
cables. 

Waterworks.   —    Missouri    River   water 


LAKE  WASHINGTON  CANAL  LOCKS  AT  SEATTLE  SHOWN    UNDER  CONSTRUCTION 


treated  by  settling  basins  and  hypochlorite, 
and  mechanical  filtration  and  lime. 

Los  Angeles 

Los  Angeles  Aqueduct. — Largest  of  engi- 
neering projects  of  city. 

Municipal  Harbor  Work. — Dredging  and 
construction  of  docks  and  warehouses. 

Flood  Control  Work. — Studies  for  recti- 
fication of  stream  courses  and  construction 
of  protective  structures. 

Arroyo  Seco  Bridge. — Of  reinforced  con- 
crete; between  Los  Angeles  and  Pasadena; 
short  trolley  ride. 

Minneapolis 

Reinforced  Concrete  Bridge.  —  Five 
spans,  211  ft.  in  the  clear  and  several 
smaller  spans  80  ft.  width.  Now  under 
construction  across  Mississippi  River. 

Filtration  Plant. — Nearing  completion. 
Capacity  60,000,000  gal. 

Great  Northern  Passenger  Station. — 
Cost  $2,500,000.  In  course  of  construction. 
Put  into  service  last  year. 

Track  Depression  Work. — In  course  of 
construction  by  Chicago,  Milwaukee  &  St. 
Paul  Railway.  Thirty-seven  concrete 
bridges  for  carrying  streets  across  tracks. 

New  Orleans 

Cotton  Warehouses  and  Dock  Improve- 
ments.—Work  to  the  value  of  $1,000,000 
under  construction.  Described  in  the  En- 
gineering Record,  May  27,  page  402. 
Eventual  expenditure  of  $3,000,000  contem- 
plated. 

West  End  Lake  Shore  Park  Improve- 
ment.— Dredging  and  filling  work  in  prog- 
ress. Extensive  landscape  work  projected. 
To  cost  $350,000. 

Drainage  and  Land  Reclamation. — Nu- 
merous large  canals  being  constructed. 
Thousands  of  acres  of  low  lands  already 
reclaimed. 

Railroad  Terminals  and  Track  Work.— 
Trans-Mississippi  Terminal  Company  con- 
.structing  new  terminals.  Louisville  & 
Nashville  has  considerable  track  rearrange- 
ment under  construction. 

Portland,  Ore. 

Columbia  River  Scenic  Highway. — Fol- 
lows bluffs  along  gorge  where  Columbia 
River  breaks  through  the  Cascade  Moun- 
tains. 
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Westover  Terrace  Regrade. — High  hill- 
side, regraded  by  sluicing,  to  form  stepped 
residential  section. 

Railroad  Bridge  Across  Willamette  River. 
— Upper  deck  for  street  traffic.  Lower  for 
railroad.  Vertical-lift  type  drawbridge 
Lower  deck  can  be  raised  to  pass  low  clear- 
ance boats  without  disturbing  upper  deck. 

DaUes-Celilo  Canal.— Cost  $5,000,000; 
overcomes  series  of  falls  and  rapids  in  Co- 
lumbia River. 

Hydroelectric  Developments. — Bull  Run 
plant;  11,250  kw.  capacity,  320  ft.  head,  30 
miles  from  city.  White  Salmon;  12,000 
kw.  capacity,  160  ft.  head,  11/2  miles  of 
largest  wood-stave  pipe  line  ever  built;  72 
miles  from  city. 

Salt  Lake  City 

Parley's  Canyon  Intake  Reservoir. — Ca- 
pacity 2,000,000  gal. 


30  to  54  ft.,  cost  $380,000.  The  Tower 
Grove  viaducts,  built  by  railroad  companies 
to  eliminate  grade  crossings.  Reinforced 
concrete.    Estimated  cost  $650,000. 

Municipal  Buildings. — Jail  building  to 
accommodate  288  prisoners  with  space  for 
cells  for  192  in  addition.  Cost  $300,000. 
Isolation  hospital  to  consist  of  group  of 
twelve  buildings  and  cost  $1,000,000.  Two 
under  construction  will  cost  $135,000  each. 
Mullanphy  Playground.  Comfort  station 
and  open  air  swimming  pool.    Cost  $27,000. 

St.  Paul 

Lock  and  Dam  Project. — Ambursen  type 
dam;  30  ft.  head.  Across  Mississippi 
River.  To  be  used  as  aid  to  navigation  and 
for  power  development.  Now  being  con- 
structed by  U.  S.  Government. 

New  Union  Depot. — Estimated  cost  $15,- 
000,000.     Construction  under  way.     Work 


LEFT  —  COLFAX- 
LARIMER  VIADUCT, 
DENVER,  TOTAL 
LENGTH    8400   FT. 


Dama.— Cedar  River,  200  ft.  high,  1000 
ft.  long.  Seepage  conditions  that  have  de- 
veloped in  it  have  aroused  widespread  in- 
terest among  engineers.  Keechelus,  170  ft. 
in  height  and  6500  ft.  long,  eBtimated  cost 
$1,350,000. 

Stampede  Tunnel  VentHating  System.— 
Installed  in  Northern  Pacific's  2-mile  tun- 
nel through  Cascade  mountains. 

Hydroelectric  Developmente. — Five  high 
head  plants  within  easy  reach  of  city :  Sno- 
qualmie.  Lake  Tapp.s,  Puyallup.  the  city  of 
Tacoma's  Nisqually  plant  and  Seattle's  Ce- 
dar River  plant.  These  range  from  284  ft. 
to  878  ft.  in  head  and  aggregate  about  75,- 
000  kw.  in  installed  capacity. 

Spokane 

Reinforcedr-Concrete  Bridges.  —  Monroe 
Street  Bridge.  Central  span  281  ft.; 
total  length  786  ft.;  total  height  140  ft; 
24,000  cu.  yd.  of  concrete  used  in  this  struc- 
ture, cost  of  which  was  $500,000.  Latsh 
Bridge,  1043  ft.  long  and  140  ft.  high,  con- 
tains 42,000  cu.  yd.  of  concrete  and  cost 
$440,000. 

RailvMy  Bridges. — Three  railway  bridges 
having  height  of  from  125  ft.  to  175  ft.. 


Distributing  /2eseri;oir.— Capacity  10,- 
000,000  gal.  Concrete  lined.  In  course  of 
construction. 

Intercepting  Sewer  Pumping  Station.— 
Capacity  approximately  35  sec.-ft.     Head 

48  ft.  „,    ,       , 

Fourth  South  Street  yiadwct.— Steel  and 
reinforced  concrete,  approximately  1800  ft. 
in  length,  crossing  track  of  Denver  &  Rio 
Grande  Railroad. 

Jordan  Narrows  Dam.— Twenty  miles 
from  city.  Reinforced  concrete  and  pro- 
vided with  measuring  weirs.  Height  20 
ft.,  length  90  ft. 

St.  Louis 

Filtration  Piant— Largest  rapid  sand 
filter  in  the  world.  Cost  $l,300,00a  Ca- 
pacity 160,000,000  gal.  per  day.  Has  ^u 
filter  units  50  x  28  ft.  Illustrated  in  En- 
gineering Record,  May  8,  page  578.  Build- 
ings of  reinforced  concrete. 

Mia  Creek  Relief  Sewer.-Estimated 
cost  of  project  $3,000,000.  Now  under  con- 
struction. Concrete  lined  pressure  tunnel 
in  rock.  Excavation  under  way  from  nine 
shafts.  Reinforced  concrete  work  m  prog- 
ress in  open  cut  section. 

Municipal  Bridge.-Work  under  way  on 
east  approach  of  Municipal  Bridge  oyer 
Mississippi  River  involves  at  present  rein- 
forced-concrete  work  and  caisson  sinking. 
Steel  work  to  be  started  in  summer. 

VmdMcts.-Twelfth  Street  Viaduct ;  r^ 
inforced-concrete  structure  2049  ft.  long 
and  79  ft.  high.    Spans  vary  in  length  from 


RIGHT  —  CANTI- 
LEVER SUPPORTED 
SPAN  OP  COLFAX- 
LARIMER   VIADUCT 


involves-  reconstruction  of  number  of 
bridges  and  changing  channel  of  Missis- 
sippi River. 

Seattle 

Concrete  Structure  172  Feet  High.— 
Grain  elevator  172  ft.  high  built  of  rein- 
forced concrete,  said  to  be  highest  rein- 
forced concrete  structure  in  the  world. 

Harbor  Works.— Bocks,  warehouses  and 
storage  plants  to  the  value  of  $5,000,000 
have  been  constructed  within  the  past  three 
years  Further  expenditure  of  $3,000,000 
is  comtemplated  in  projects  already  ap- 
proved. 

"Sanitary  FiUs."— City  has  developed 
method  of  depositing  mixed  refuse  upon 
low  areas  and  subjecting  it  to  special  treat- 
ment which  renders  it  innocuous  and  in- 
offensive. New  method  saves  at  least  $150,- 
000  a  year  and  should  prove  of  interest  to 
municipal  engineers. 

Drydock.— At  Bremerton  navy  yard. 
Completed  in  1913.    Cost  $2,300,000. 

Lake  Washington  Canal  and  Locks.— 
Project  estimated  to  cost  $3,500,000.  Main 
lock  one  of  largest  in  country.  Dimensions 
over  upper  sill  80  x  825  x  37  ft. 


presenting   conditions   exceptional   in  this 
country. 

Municipal  Water  Supply. — Source  in 
underground  river,  pumps  driven  by  power 
from  an  adjoining  stream.  Reservoir  of 
concrete  slab  construction,  capacity  24.- 
000,000  gal. 

Hydroelectric  Plants. — Five  in  number, 
one  of  which  has  spillway  dam  approxi- 
mately 180  ft.  in  height.  They  develop 
90,000  hp. 

Railway  Grade  Elimination  Work. — Ap- 
proximate cost  $2,000,000.  Construction, 
now  in  progress,  consists  of  elevation  of 
six  track  terminal  layout  over  a  mile  long, 
described  in  Engineering  Record,  Feb.  20, 
page  235. 

Tacoma 
Port  Defiance  Tunnel.— length  4391  ft. 
Inside  dimensions  28  ft.  by  27  ft.     Con- 
struction described  in  Engineering  Record, 
Feb.  27,  page  272. 

Stadium. — Reinforced  concrete.  Seating 
capacity  30,000. 

Vancouver 
Sewer  System. — Total  cost  will  be  $5,- 
000,000.    Vary  in  diameter  from  11  y2  ft.  to 
15  ft.     Interceptor  and  outfall. 
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Viaducts.  —  Georgia-Harris :  Reinforced 
concrete;  2860  ft.  long;  cost  $500,000. 
Under  construction.  Kingsway:  Cost 
1950,000;  completed. 

Longest  Tunnel  in  America. — Rogers 
Pass  Tunnel:  26,400  ft  long.  Said  to  be 
longest  in  America.  Concrete  lined.  Under 
construction  for  Canadian  Pacific  Railway. 
Described  in  the  Engineering  Record,  Dec. 
5,  1914,  page  604,  and  progress  records 
noted  on  page  209  of  Aug.  21  issue. 

Hydroelectric  Plants. — Coquitlam-Bunt- 
zen:  hydraulic  fill  dam;  height  99  ft.; 
length  950  ft.;  capacity  of  lake  in  electric 
energy,  60,600,000  kw.-hr.  Stave  Falls 
plant;  two  dams;  reservoir  area  18  square 
miles,  continuous  capacity  28,000  hp. 

Victoria 

Breakwaters.— Cost  $3,000,000.  Four 
piers  to  be  constructed;  each  250  ft.  wide 
and  800  to  1000  ft.  long.  Reinforced  con- 
crete cribs.     Under  construction. 

New  Water  Supply  System. — Sooke 
Water  Supply  System.  27.3  miles  of  grav- 
ity flow  concrete  pipe  to  carry  16,000,000 
gal.  daily.  Balancing  reservoir  and  10 
miles  of  steel  main.    Completed. 

Jordan  River  Power  Development. — Hol- 
low reinforced-concrete  dam  of  Ambursen 
type,  891  ft.  long  and  126  ft.  high.  Reser- 
voir capacity  940,000,000  cu.  ft. 

Hydroelectric  Plants  in  California 

Great  Western  Power  Company. — Big 
Ben  Power  Station;  said  to  be  largest  on 
Pacific  Coast;  located  directly  on  line  of 
Western  Pacific  Railroad  at  station  of  Los 
Plumas;  comprises  five  10,000  kw.  turbo- 
generators, operating  under  450-ft.  static 
head. 

Pacific  Gas  and  Electric  Company. — Col- 
gate power  house;  head  716  ft.;  installed 
units  total  14,860  kw.  Plant  located  one 
day  distant  from  San  Francisco.  De  Sabla 
power  house;  one  day  distant  from  San 
Francisco;  head  1531  ft.;  capacity  19,400 
kw.  Electra  power  house;  located  in  Ama- 
dor County;  development  of  a  great  many 
small  lakes  in  upper  Sierras;  static  head, 
through  one  pipe  line,  1267,  through  a  sec- 
ond, 1 195 ;  capacity  20,000  kw. 

Southern  California  Edison  Company. — 
Santa  Anna  River  and  Mill  Creek  plants; 
among  first  hydroelectric  plants  built  in  the 
United  States;  both  located  at  Redlands; 
head  at  first,  760  and  304;  capacities  4000 
hp.  and  1350  hp. ;  head  at  second  510  and 
1960;  capacities  1000  hp.  and  5550  hp. 
Lytle  Creek  Plant;  located  at  San  Bernar- 
dino; head  483  ft.;  capacity  650  hp.  Kern 
River;  capacity  30,000  hp.;  head  874;  lo- 
cated at  Bakersfield. 

City  of  Los  Angeles  Plant. — San  Francis- 
quito.  No.  1 ;  under  construction ;  14,000  hp. 
capacity  per  unit.  Located  45  miles  from 
Los  Angeles. 

U.  S.  Reclamation  Projects 

Elephant  Butte  Dam. — Fourteen  miles 
west  of  Engle,  N.  M.,  on  Santa  F6.  Rubble 
concrete;  gravity  type;  maximum  height 
290  ft.;  crest  length  1200  ft.  Volume 
about  500,000  cu.  yd.    Hearing  completion. 

Roosevelt  Dam. — Rubble  masonry  arch, 
of  gravity  type.  Maximum  height  280  ft. 
Length  at  crest  1125  ft.  Contains  342,325 
cu.  yd.  of  masonry.  Completed.  About 
20,000  hp.  of  electric  energy  are  developed 
by  plants  at  the  dam  and  at  drops  in  the 
valley  canals.  Change  on  Southern  Pacific 
at  Maricopa  for  Phoenix,  or  at  Bowie  for 
Globe. 


Laguna  Dam. — Height  40  ft.  Length 
4780  ft.  Concrete  and  rock  structure.  Con- 
tains 441,732  cu.  yd.  Levee  system  of 
levees  along  Colorado  River.  Reached  by 
Southern  Pacific. 

Lahontan  Dam. — Earth  and  gravel  fill 
structure.  Height  129  ft.  Length  1700  ft. 
Volume  770,000  cu.  yd.  31  miles  of  con- 
crete lined  canal.  Stepped  spillways  curv- 
ing from  each  end  of  dam  to  a  pool  below. 
Leave  Southern  Pacific  at  Hazen,  Nev. 

Strawberry  Dam. — Built  in  mountains 
at  elevation  of  about  7500  ft.  May  be 
reached  from  Salt  Lake  City  by  rail  to 
Provo,  Utah.  Earth  fill  with  concrete  core. 
Height  72  ft.  Length  488  ft.  Volume 
108,415  cu.  yd. 

Grand  River  Dam. — Roller  crest  extend- 


ing across.  Six  rollers  each  70  ft.  long  and 
10  ft.  high,  and  one  60  ft.  long  and  15  ft. 
high.  Masonry  ogee  weir;  546  ft.  long  and 
24  ft.  high.  Nearing  completion.  In  Grand 
Valley,  Col.,  along  Denver  &  Rio  Grande 
Railroad.  Described  in  Engineering  Rec- 
ord, Aug.  14,  page  209. 

Arrowrock  Dam. — 20  miles  up  river 
from  Boise,  Idaho.  Rubble  concrete  arch, 
350  ft.  high  1075  ft.  long.  Will  contain 
about  600,000  cu.  yd.    Under  construction. 

Minidoka  Dam. — 10,000  hp.  hydroelectric 
plant.  Largest  power  installation  of  the 
kind  used  for  irrigation  pumping.  Pump- 
ing plants.  Rockfill  dam  with  concrete 
core;  86  ft.  high;  937  ft.  long;  contains 
about  242,500  cu.  yd.  Located  near  Boise, 
Idaho. 


Philippine  Road  Built  at   High  Level  to  Escape 

Flood  Damage 

Baguio-Bauang  Route  Replaces  the  $2,000,000  Benguet 
Road  Which  Involved  Excessive  Maintenance  Charges 


LOCATED  near  the  summits  of  moun- 
tain ridges  so  as  to  minimize  the  possi- 
bility of  damage  by  floods,  the  newly  com- 
pleted Baguio-Bauang  road  in  the  Philip- 
pines, which  links  the  sea-coast  with  the 
health    resort   at   Baguio,    will    practically 


NEW    HIGHWAY    REPLACES    BENGUET    ROAD 

supersede  the  old  Benguet  road,  built  at  a 
cost  of  $2,000,000,  and  ravaged  to  such  an 
extent  by  floods  from  a  watershed  6000 
ft.  above  it  that  a  million  dollars  has  been 
spent  on  its  maintenance  during  the  last 
10  yr.  The  old  Benguet  route  was  de- 
scribed in  the  Engineering  Record  of  Dec. 
23,  1905,  page  702,  while  the  following 
notes  on  the  new  road  are  from  an  article 
by  A.  D.  Williams,  district  engineer,  pub- 
lished in  the  April  Quarterly  Bulletin  of 
the  Philippine  Bureau  of  Public  Works. 

In  the  vicinity  of  the  Benguet  road  ex- 
cessive rainfalls  have  been  recorded  and 
complicate  the  road  problem.  The  resulting 
damage  to  the  surfacing  was  .so  severe  that 
maintenance  costs  were  excessive.  The 
Baguio-Bauang  road,  on  the  other  hand,  is 


located  near  the  summit  of  the  hillside  in 
the  mountain  section  and  ridges  that  it 
follows  and  consequently  will  be  subject  to 
rainfall  discharges  from  a  very  limited 
watershed.  Another  important  advantage 
in  the  location  of  the  new  road  is  in  the 
lesser  number  of  bridges  required. 

General  Route  Followed 

The  new  road  leads  out  of  Baguio  in  a 
westerly  direction  for  5  miles  along  the 
old  Spanish  Naguilian  trail,  improved  by 
the  city  of  Baguio  so  as  to  be  classed  as 
a  second-class  road,  and,  thence,  over  17.4 
miles,  improved  in  1914,  to  the  village  of 
Ribsuan.  From  this  point,  5  miles  west  to 
Naguilian,  it  follows  along  a  section  of 
first-class  road,  replacing  a  section  of  the 
Naguilian  trail,  and  from  there  to  Bauang 
over  another  section  of  5  miles  of  first-class 
road.  The  latter  city  is  on  the  road  lead- 
ing to  Manila  and  to  the  harbor  of  San 
Fernando,  where  extensive  harbor  improve- 
ments are  contemplated.  It  is  also  on  the 
railroad  to  the  former  city.  The  total 
distance  from  Baguio  to  Bauang  along  the 
road  is  31  miles.  From  Bauang  to  San 
Fernando  the  distance  is  6.2  miles.  The 
lower  sections  of  the  road  represent,  for  the 
most  part,  a  new  location. 

Between  Bauang  and  Naguilian  the  old 
Spanish  road  was,  for  practically  the  whole 
distance,  in  the  high  water  channel  of  the 
Bauang  River.  The  new  road  is  located  on 
the  bank,  well  above  high  water.  It  passes 
through  a  typical  foot-hill  section  broken 
by  numerous  drainage  courses  and  low 
ridges,  necessitating  frequent  adverse 
grades  and  curves.  In  the  location  of  the 
Naguilian-Ribsuan  section  little  value  was 
attached  to  the  trail  and  the  present  road 
coincides  with  it  in  about  two  places 
through  villages.  From  the  low  level  sur- 
rounding Naguilian  and  crossing  a  number 
of  low  line  ridges  necessitating  adverse 
grades,  the  road  is  in  side-hill  cuts  border- 
ing the  Ribsuan  River  to  the  crossing  at 
the  village  of  Ribsuan. 

Location  and  Construction 

The  location  of  the  mountain  section 
from  Ribsuan  to  Baguio  consisted  mainly 
in  revising  the  alignment  and  grade  of  the 
old  trail.  In  the  mountain  section  of  the 
road  it  was  placed  as  near  as  possible  to 
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the  top  of  the  ridge,  passing  over  a  series 
of  saddles  or  low  connecting  ridges  for  the 
entire  distance  to  Baguio.  This  eliminated 
large  drainage  areas  above  the  road  and 
the  necessity  for  placing  large  drainage 
openings  under  the  road.  Construction 
work  on  the  lowland  sections  was  done 
during  the  dry  season  of  1912  and  1913 
without  the  necessity  of  haste  or  the  em- 
ployment of  large  forces.  The  cost  of  this 
portion  of  the  road  compares  favorably 
with  the  average  cost  of  lowland  construc- 
tion elsewhere  in  that  locality.  Construc- 
tion work  on  the  Benguet  section  was 
started  Jan.  20,  1914,  and  continued 
through  the  rainy  season.  Grading  was 
completed  Dec.  20,  and  the  surfacing, 
March  25,  1915.  The  largest  labor  organ- 
ization at  any  time  during  the  work  was 
seven  foremen,  fourteen  sub-foremen  and 
about  2500  laborers.  A  total  of  8.6  miles  of 
the  road  was  graded  by  force  account  at  an 
average  cost  of  about  15  cents  per  cubic 
meter  for  moving  earth  and  $1  per  cubic 
meter  for  moving  rock.  The  road  is  in  side- 
hill  cut  for  practically  the  whole  distance  and 
grades  and  curvature  of  the  old  trail  were 
reduced  by  heavy  cutting  and  filling.  Solid 
rock  work  was  encountered  on  1.4  miles  of 
the  road  and  approximately  16,000  cubic 
meters  of  rock  were  moved  from  cuts  and 


account.  Excavation  was  done  by  contract 
during  the  rainy  season  where  water  was 
available  for  sluicing  as  low  as  4  cents  per 
cubic  meter,  the  contractors  being  familiar 
with  this  method  of  excavating  as  it  is  the 
usual  practice  in  constructing  hillside  rice 
paddies  in  the  mountain  provinces. 

No  Large  Structures  Required  on  Moun- 
tain Sections 

It  was  often  necessary  for  contractors  to 
build  ditches  over  1600  ft.  long  to  secure 
a  sufficient  amount  of  water  for  sluicing 
heavy  cuts.  Material  required  for  making 
fills  was  sluiced  into  place  and  held  by  dry 
rock  walls  or  sheet  piling  made  tight  with 
banana  leaves  or  grass.  The  sections  of 
the  road  graded  by  contract  were  left  with 
slopes  varying  from  V4  on  1  to  1  on  1,  ac- 
cording to  the  materials  encountered.  No 
large  structures  were  required  in  the 
mountain  sections,  but  a  large  amount  of 
dry-rubble    masonry    was     used     in    con- 


outside  of  the  roadbed  to  keep  drainage 
fron>  going  over  the  slope  of  fills  and  by 
planting  grass  on  the  slopes  of  high  fills 
80  as  to  form  a  cover  against  rain.  The 
maximum  gradient  used  was  9  per  cent 
and  the  minimum  radius  of  curvature  50 
ft.  In  several  places  where  it  would  have 
been  necessary  to  resort  to  heavy  cutting 
and  filling  to  correct  the  grade  of  the  old 
trail  the  minimum  radius  of  curvature  was 
reduced  to  33  ft.  Wherever  a  radius  of 
curvature  less  than  50  ft.  was  used  the 
roadbed  was  widened  and  the  gradient 
compensated  by  reducing  the  gradient  on 
the  curve.  The  maximum  grade  was  on 
the  section  near  Ribsuan,  where  the  road 
makes  an  ascent  of  765  ft.  The  total 
ascent  from  Ribsuan  to  Baguio  aggregates 
0.94  mile  and  the  total  descent  V2  mile. 

There  are  303  minor  structures  on  the 
mountain  section  of  the  road  with  openings 
for  drainage  aggregating  750  ft.  total 
span,  as  compared  to  a  total  of  234  struc- 
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side  hills.  The  road  was  then  laid  out  and 
constructed  with  a  20-ft.  roadbed  both  in 
cuts  and  fills,  except  on  two  sections  where 
heavy  rock  was  encountered,  where  there 
is  a  15-ft.  roadway. 

Did  Not  Cut  High  Slopes  to  Stand 
On  the  upper  section  of  the  road,  graded 
before  the  1914  rainy  season,  no  attempt 
was  made  to  cut  high  slopes  to  stand,  the 
idea  being  that  it  would  cost  less  to  move 
the  material  brought  down  by  the  rain. 
The  result  was  that  the  first  heavy  rain 
and  later  rains  caused  a  large  amount  of 
sliding  from  the  upper  banks.  This  ma- 
terial was  moved  to  advantage  with  two- 
mule  drag  scrapers  at  a  cost  of  about  5 
cents  per  cubic  meter  or  a  total  cost  of 
$11,404.20,  which  represented  the  saving 
in  excavation  of  $22,808.40.  A  portion  of 
the  road,  7V->  miles  long,  was  graded  by 
contract  at  a  total  cost  of  $8,342,  or  at  an 
average  cost  of  8  cents  per  cubic  meter. 
Parts  of  the  road  were  done  by  contract, 
practically  all  the  contractors  being  na- 
tives. The  system  proved  not  only  very 
satisfactory  but  about  50  per  cent  cheaper 
for  excavation  than  for  that  done  by  force 


structiiig  retaining  walls  and  end  walls  for 
drainage  openings.  The  use  of  this  class 
of  masonry  proved  very  economical,  as  the 
natives  were  found  to  be  good  masons  and 
the  cost  of  cement  was  excessively  high  in 
that  locality,  due  to  transportation. 

All  material  used  in  surfacing  the  road 
was  contracted  for  and  broken  by  hand 
along  the  roadside.  The  cost  of  breaking 
and  quarrying  varied  from  30  to  55  cents 
per  cubic  meter,  for  the  first  course,  and 
from  45  to  60  cents  for  the  second  course 
and  finishing  material,  the  government 
furnishing  the  tools  and  dynamite.  The 
breaking  and  delivering  of  rock  was  con- 
tracted for  on  15  miles  and  the  price  paid 
was  from  90  cents  to  $1.  The  maximum 
haul  in  the  upper  section  was  about  IV4 
miles  with  an  average  haul  of  650  ft.  The 
maximum  haul  was  2.2  miles  on  the  lower 
sections.  Two  8-ton  and  two  10-ton  road 
rollers  were  used  in  preparing  the  sub- 
grade  and  rolling  surfacing  material  into 
place.    A  6-top  roller  was  used  in  rolling  fill. 

Protection  of  Slopes 
Special  attention  was  given  to  the  pro- 
tection  of  fills   by   placing  banks   on   the 


tures  on  the  Benguet  road  having  a  total 
length  of  7450  ft.  For  small  drainage 
openings  where  rock  was  easily  obtainable 
dry  rock  box  culverts  were  used  instead  of 
pipe  drains.  The  cost  of  building  these 
culverts  was  about  half  the  cost  of  con- 
crete or  galvanized  iron  pipes.  In  loca- 
tions where  it  would  have  been  necessary 
to  place  pipe  culverts  under  high  fills  to 
take  care  of  drainage  and  natural  water 
courses  the  ravines  were  filled  so  as  to 
divert  the  drainage  and  the  pipes  placed  in 
cuts.  This  necessitated  larger  fills  that 
eliminated  high  end  walls  on  culverts. 
The  only  bridge  and  timber  structure  on 
the  mountain  section  is  a  60-ft.  pony  truss 
bridge,  with  girder  approaches,  across  the 
Irisan  River.  This  bridge  was  built  during 
1912  by  the  city  of  Baguio.  It  was  de- 
signed for  a  maximum  load  of  8  tons  but 
has  been  strengthened  to  carry  10  tons  and 
will  be  serviceable  for  several  years  longer. 
Timber  collapsible  bridges  are  used  at  the 
Ribsuan  and  Naguilian  River  crossings.  A 
good  bridge  site,  however,  is  available  at 
the  Ribsuan  River  and  it  is  proposed  to 
replace  the  present  collapsible  bridge  with 
a  300-ft.  steel  structure  during  the  com- 
ing year. 

Widths  and  Kinds  of  Metaling 

The  metaling  on  the  road  has  been 
placed  13  ft.  wide  in  sections  and  increased 
in  width  on  curves  depending  on  the  radius 
of  curvature.  In  order  to  effect  a  saving 
in  the  construction  the  width  of  metaling 
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was  reduced  to  10  ft.  on  one  section.  The 
depth  of  metaling  varied  from  6  to«9  in. 
and  different  classes  of  material  were 
used.  City  sections  of  the  road  were  of  a 
good  quality  of  limestone  rock,  some  sec- 
tions were  gravel  and  others  of  rock  easily 
obtainable  along  the  route  and  varying 
from  a  diorite  or  andesite  to  a  fair  quality 
of  sandstone  for  first  course  material,  and 
the  best  grade  material  was  used  for  the 
finishing  courses.  In  order  to  provide  a 
better  wearing  surface  for  the  heavy  traf- 
fic to  which  the  road  will  be  subjected  it 
is  proposed  to  resurface  the  entire  road 
later  and  to  widen  the  section  with  10  ft. 
of  metaling  of  an  excellent  quality  of  horn- 
blende and  andesite  and  with  limestone 
from  the  city  of  Baguio.  This  class  of 
material  will  also  be  used  to  make  country 
roads. 

The  total  cost  of  the  road  was  less  than 
$320,000.  What  will  ultimately  be  done 
with  the  Benguet  road  is  as  yet  uncertain. 
At  present  it  is  being  used  as  a  toll  road 
for  lighter  traffic,  and  the  receipts  have 
been  ample  to  pay  for  maintenance.  If 
this  continues  it  will  probably  be  kept  open 
for  such  a  purpose,  but  otherwise  it  will 
probably  be  abandoned  altogether. 

The    location    and    construction    of    the 


Central  Plant  at  Chicago  Will  Handle  Repairs 
to  All  City  Equipment 

All  Municipal  Shops  to  Be  Consolidated  at  Site  in  Heart  of  City — Construction 
Features  Described  —  Concrete  Is  Sent  400  Feet  through  Chute  to  Caissons 


CHICAGO'S  new  Marshall  Boulevard 
municipal  plant,  located  in  the  geo- 
graphical heart  of  the  city  at  Thirty-first 
Street  and  South  Sacramento  Avenue  and 
designed  to  replace  the  various  over- 
crowded municipally  owned  shops  scattered 
throughout  the  city,  is  rapidly  nearing 
completion.  The  buildings,  which  include 
a  machine  shop,  a  foundry,  a  blacksmith 
shop,  a  garage  and  office  building,  a  ware- 
house and  a  combined  carpenter,  pattern 
and  paint  shop,  and  a  pattern  warehouse 
will  have  complete  facilities  for  making  re- 
pairs to  any  of  the  city's  property. 

Where  Repairs  Were  Made  Heretofore 

In  the  sixty-two  years  that  have  elapsed 
since  Chicago's  first  pumping  station  was 
constructed  in  1853  the  pumping  equip- 
ment of  8,000,000  gal.  per  day  has  had  to 
be  increased  until  to-day  the  city  has  nine 
pumping  stations  with  a  capacity  of  840,- 


shop.  The  tugs  heretofore  could  not  get 
closer  to  their  repair  shop  by  water  than 
^i>  mile,  which  made  tug  repairs  costly. 
Two  railroads  have  spurs  running  to  the 
shops  which  will  aid  in  handling  materials 
to  and  from  the  work.  A  complete  sewer- 
age system  for  both  sanitary  and  storm 
purposes  has  been  installed. 

The  shops  and  railroad  tracks  have  been 
laid  out  so  as  to  facilitate  the  work  and 
make  the  minimum  amount  of  handling  of 
patterns  from  the  pattern  shop  to  the 
foundry  and  the  castings  from  the  foundry 
to  the  machine  shop  and  through  the  as- 
sembly rooms. 

Construction  Features 

Of  the  various  buildings  being  er&ted 
the  four-story  reinforced  concrete  ware- 
house, which  is  now  nearing  completion, 
and  its  near  neighbor  of  similar  design, 
the  carpenter  shop,  present  the  most  inter- 


chicago's  new  municipal  repair  plant  is  located  near  the  geographical  heart  of  the  city 


Bauang-Naguilian  and  the  Naguilian-Rib- 
8uan  sections  of  the  Baguio-Bauang  Road 
was  under  the  supervision  of  E.  D.  Smith, 
district  engineer.  The  section  from  Rib- 
suan,  kilometer  32,  to  kilometer  34  was 
located  and  constructed  by  Dana  A.  Mc- 
Comb,  also  district  engineer.  The  moun- 
tain section  of  the  road  from  kilometer  32 
to  Baguio  was  under  the  supervision  of 
A.  D.  Williams,  district  engineer,  assisted 
by  J.  E.  Evans.  E.  A.  Eckman  had  charge 
of  the  work  of  converting  the  old  Naguilian 
trail  into  a  cart  trail. 


Railroad  Development  in  Nigeria, 
states  a  recent  consular  report,  has  been  as 
rapid  in  the  last  few  years  as  in  any  part 
of  West  Africa.  The  railroad  system,  which 
is  controlled  by  the  British  Colonial  Gov- 
ernment, now  extends  nearly  800  miles  into 
the  interior.  The  ocean  terminus  is  at 
Lagos,  the  main  seaport  of  the  colony.  The 
main  line  runs  northeasterly  712  miles  to 
Kano,  the  principal  town  in  the  Mohamme- 
dan States  of  northern  Nigeria.  From 
Minna  Junction  is  a  branch  south  to  Baro 
at  the  head  of  the  permanently  navigable 
section  of  the  River  Niger,  while  a  second 
branch,  opened  last  December,  runs  from 
Zavia  to  Bukeru,  reaching  rich  tin  deposits. 
The  entire  system  is  of  S^^-ft.  gage. 


750,000  gal.  per  day  from  forty-two  pumps. 
These  pumps,  all  but  two  of  which  are 
steam-driven,  are  served  by  sixty-two  boil- 
ers with  a  rating  of  15,344  hp.  The  dis- 
tribution system  now  includes  2524  miles 
of  pipe  of  all  sizes,  26,984  fire  hydrants 
and  22,716  gate-valves.  As  the  system 
grew  it  became  necessary  to  build  repair 
shops,  which  were  developed  at  different 
locations  as  space  could  be  obtained. 

In  the  same  manner  as  the  water  de- 
partment the  fire  and  police  departments 
have,  as  they  grew,  developed  shops  for 
repair  work.  The  shops,  aside  from  being 
scattered,  were  compelled  to  increase  their 
output  each  year  until  each  was  so  badly 
crowded  that  the  city  decided  in  1913  to 
erect  a  central  compact  municipal  plant 
which  could  handle  all  types  of  repair 
work.  Land  was  purchased  and  the  erec- 
tion of  buildings  started  toward  the  end 
of  1914. 

Layout  of  the  New  Plant 

The  accompanying  diagram  shows  the 
general  layout  of  the  plant.  The  buildings 
are  so  designed  and  arranged  that  exten- 
sions can  be  made  easily.  A  concrete  dock 
1100  ft.  long  is  being  built  for  that  portion 
of  the  grounds  along  the  collateral  channel, 
thus  allowing  the  fire  tugs  to  tie  up  for 
repairs  within  a  few  feet  of  the  machine 


esting  construction  problems.  Conforming 
with  what  has  been  declared  to  be  good 
practice  since  the  Edison  fire,  the  round 
columns  supporting  the  Acme  flat-slab  sys- 
tem predominates.  The  warehouse  has 
seventy-five  piers  all  but  eighteen  of  which 
are  round.  The  few  square  columns  are 
used  at  the  stair  wells.  Concrete  work  for 
the  entire  building  above  the  basement 
foundations,  including  stairways,  elevator 
pits  and  tower,  was  poured  by  chutes.  The 
cement  shed  is  located  next  to  a  1/2 -cu.  yd. 
Chain  Belt  mixer,  thus  doing  away  with  the 
wheeling  of  cement.  Stone  and  sand  are 
unloaded  by  a  Browning  crane  from  rail- 
road cars  directly  into  a  hopper  located 
over  the  mixer.  Water  is  obtained  from  a 
barrel  provided  with  a  water  gage  which 
enables  the  operator  to  supply  the  exact 
quantity  needed  for  each  batch.  The 
mixer  averaged  200  cu.  yd.  per  8-hr.  day, 
although  it  frequently  reached  a  maximum 
of  230  cu.  yd. — a  batch  a  minute. 

The  floor  forms  were  made  of  sectional 
panels  which  were  used  many  times  on  the 
different  floors.  The  first  floor  of  the 
warehouse  was  poured  when  the  tempera- 
ture ranged  from  2  to  7  deg.  Fahr.  below 
zero.  From  thirty  to  forty  salamanders 
were  kept  4  ft.  below  the  floor  which  was 
covered  above  with  canvas  with  an  air 
space  of  6  in.  between  the  floor  and  the 
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CHUTING   CONCRETE   400   FEET  TO   CAISSONS   FOR    CARPENTER    BUILDING 


I 


canvas.    No  frost  action  whatever  was  en- 
countered. 

Caisson  Concrete  Chuted  400  Feet 

Owing  to  its  accessibility  to  the  railroad 
tracks  a  few  feet  away,  and  as  steam  was 
furnished  the  mixer  from  a  small  power 
plant  nearby,  it  was  deemed  unnecessary 
to  move  the  mixer  plant  in  building  the 
carpenter  shop.  As  a  result  the  unusual 
method  of  pouring  caissons  by  chute  was 
arranged.  The  concrete  is  thus  spouted 
from  mixer  tower  approximately  400  ft., 
this  includes  a  vertical  drop  of  50  ft., 
directly  into  the  forty-two  caissons  of  the 
new  building.  The  entire  carpenter  shop, 
with  the  exception  of  the  roof,  will  be 
poured  by  the  same  plant.  Unusual  soil 
conditions  were  encountered  in  placing  the 
caissons  as  in  nearly  every  one  of  the 
forty-two  which  were  sunk  the  stratum  was 
found  to  vary.  Quicksand  varying  in  depth 
from  1  to  11   ft.  added  to  the  difficulties. 

Bayley  metal  sash  and  wire  glass  as  well 
as  sprinkler  systems  will  be  used  in  the 
buildings  as  fire  preventive  measures. 

Elaborate  Equipment  to  Be  Installed 
The  machine  shop  and  blacksmith  shop 
are  so  constructed  that  when  it  is  neces- 
sary to  enlarge  the  machine  shop  the  bay 


separating  the  machine  shop  and  black- 
smith shop  can  be  filled  in  and  the  area 
between  the  blacksmith  shop  and  north 
wing  extended  can  be  roofed  over,  making 
a  complete  machine  shop  308  ft.  long.  As 
planned  at  present,  when  such  an  exten- 
sion is  made  a  new  building  will  be  con- 
structed for  the  blacksmith  shop.  The 
main  part  of  the  machine  shop  will  con- 
tain the  heavy  machine  tools  for  working 
on  large  castings.  All  the  modern  tools  in 
the  present  shops  will  be  moved  and  about 
125,000  worth  of  new  tools  added.  A  25- 
ton  Pawling  &  Harnischfeger  crane  with  a 
5-ton  auxiliary  hoist  will  handle  all  heavy 
castings  and  machines  in  the  main  shop. 
The  south  wing  first  floor  will  contain  the 
tools  for  manufacturing  hydrants  and 
valves,  small  jib  cranes  being  provided  to 
facilitate  handling.  The  north  wing  first 
floor  will  contain  the  hydrant  and  valve 
assembly  room  and  automobile  and  fire- 
fighting  apparatus  repair  room.  The  sec- 
ond floor  south  wing  will  contain  the  meter 
shop  for  repairing  and  testing  meters. 
The  second  floor  of  north  wing  is  unas- 
signed  at  present. 

The  foundry  will  have  a  capacity  of  20 
tons  of  iron  and  3000  lb.  of  brass  per  day. 
Two  outside  cranes  are  provided,  one  for 
handling  flasks  in  the  flask  storage  yard. 


and  one  for  unloading  and  handling  iron 
and  scrap  metal.  Two  cranes  are  pro- 
vided in  the  iron  foundry  and  one  in  the 
brass  foundry.  The  welfare  of  the  em- 
ployees is  taken  care  of  in  ample  locker 
rooms  provided  with  shower  baths  and 
modem  lavatories. 

To  the  north  of  the  machine  shop  an 
administration,  laboratory  and  garage 
building  will  be  constructed.  The  main 
ofl^ces  for  the  plant  will  be  located  in  this 
building  and  8000  sq.  ft.  will  be  assigned  to 
the  testing  laboratory.  The  testing  labora- 
tory tests  all  the  coal  used  by  the  city,  also 
lubricating  oils,  cements,  steel  and  any 
other  materials  entering  into  construction 
that  are  bought  on  a  test  basis.  The  garage 
will  have  a  capacity  of  forty  trucks,  and 
will  contain  a  vulcanizing  plant  and  room 
and  equipment  for  making  repairs  that  do 
not  require  the  machine  to  go  to  the  ma- 
chine shop. 

Power  Plant 

Owing  to  the  location  of  the  plant  adja- 
cent to  the  city  prison,  and  as  a  contagious 
disease  hospital  is  being  constructed  on  the 
eastern  part  of  the  new  piece  of  property, 
it  was  decided  to  combine  the  power  houses 
of  the  shops  and  prison  and  to  furnish 
heat,  light  and  power  to  all  the  buildings 
from  the  one  plant,  using  prison  labor  for 
construction  and  to  a  great  extent  for  op- 
eration. The  details  of  this  plant  have  not 
been  worked  out  yet,  but  will  be  completed 
in  the  near  future.  The  plant  will  operate 
as  a  division  in  city  work,  all  departments 
now  operating  repair  shops  ceasing  to 
maintain  their  shops.  Requisitions  will  be 
made  by  all  departments  for  all  new  work 
or  repairs,  as  it  is  the  aim  to  eliminate  all 
duplicated  shops  and  have  one  shop  under 
a  well-organized  efficient  management. 

All  the  work,  with  the  exception  of  the 
dock,  is  being  done  by  city  day  labor  under 
the  direction  of  H.  W.  Clausen,  engineer 
of  water  works  construction,  and  W.  H. 
Dean,  assistant  engineer  in  charge.  The 
design  of  the  buildings  was  made  by  M.  B. 
Reynolds,  engineer  of  waterworks  design, 
under  the  immediate  direction  of  H.  S. 
Baker,  assistant  city  engineer.  John  Eric- 
son  is  city  engineer  in  charge  of  all  work 
of  the  Bureau  of  Engineering. 

The  total  estimated  cost  of  this  com- 
plete improvement,  not  including  the  con- 
tagious disease  hospital,  is  $1,755,000. 


Road  Patrolmen  to  the  number  of  116 
were  appointed  Aug.  1 1  by  the  Pennsylvania 
State  Highway  Department. 


CHARACTER   OF   CONSTRUCTION    IS   SHOWN   BY  THE  INTERIORS  OF  TWO  OF  THE  BUILDINGS     OF  THE  NEW  PLANT 
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New  Publications 


EArrR  Work  Diagrams.  By  C.  A.  Jones.  Paper : 
10  s  15  in. :  5  plates  and  set  of  60  scales  for 
■calinc  quantities  from  a  profile.  Buffalo.  The 
Tardase  Scale  Company.  $1. 

Pom.AND  Cbmbnt  Coscrbtk  Pavbments  for 
CocsTRT  Roads.  By  Charles  H.  Moorefleld  and 
James  T.  Voehell,  senior  highway  engineers. 
Bulletin  249.  U.  S.  Department  of  Agriculture. 
Paper,  8x9  in.,  34  pages :  illustrated.  Wash- 
in^on.  Government  Printing  Office. 

Cra>t  or  e:<jcivalknt  U.viform  Loads  poe  Shear 
AND  Moment.  By  D.  B.  Steinman,  C.E.,  Ph.D. 
Unen,  27  x  32  in.,  complete  with  sketches  and 
formulas.  New  York,  D.  B.  Steinman,  68  William 
Street.  31. 

This  chart  makes  possible  rapid  computation  or 
maximum  stresses,  either  with  or  without  influ- 
ence lines,  for  all  kinds  of  bridges  designed  for 
Cooper's  live  loadings.  It  is  constructed  for 
Cooper's  E  60  loading. 

Gdidkbook  of  the  Western  United  States — 
Part  A.  The  Northern  Pacific  Route  with  a  Side 
Trip  to  Yellowstone  Park.  By  Marius  R  Camp- 
bell and  others.  Bulletin  611,  U.  S.  Geological 
Survey.  Paper,  6  x  9  in. :  212  pages,  illustrated. 
Washington.  Superintendent  of  Documents,   $1. 

This  is  part  A  of  the  excellent  popular  guide 
book  issued  by  the  government  and  reviewed  in 
our  issue  of  July  IT,  page  85.  It  describes  the 
route  (bv  the  Northern  Pacific  Railway)  from 
St.  Paul  to  Puget  Sound  in  the  State  of  Wash- 
ington. 

Wtsv  Stsesses  in  the  Stbei.  P^ambs  of  Office 
Buildings.  By  W.  M.  Wilson  and  G.  A.  Maney 
Bulletin  SO,  Eneineering  Experiment  Station, 
University  of  Illinois.  Paper,  6x8  in.,  88  pages, 
illustrated,  tables  and  diagrams.  Urbana,  111., 
University  of  Illinois,  Engineering  Experiment 
Station. 

Presents  an  accurate  and  an  approximate 
method  for  analysis  of  the  stresses  in  a  steel 
frame  due  to  wind  pressure  or  horizontal  shear, 
and  compares  results  with  four  other  approximate 
methods  now  In  use  by  application  to  a  20-story 
building  of  three  bays.  The  analysis  is  based 
upon  assumptions  which  are  not  exactly  true, 
but  it  Is  claimed  to  be  more  accurate  than  the 
usual  methods. 


Books  Reviewed 


Water  Purification  Plants  and  Their 
Operation 

Author.  Milton  F.  Stein,  assistant  engineer  of  de- 
sign, Cleveland  Filtration  Plant.  Cloth.  6  x  9  in.  ; 
255  pages :  95  illustrations  and  11  charts.  New 
Tork.  John  Wiley  *  Sons,  Inc.    32.50  net. 

Reviewed  by  Weston  E.  Fuller 

Consulting  Engineer,  New  York  City. 

In  his  preface  the  author  says  that  his 
primary  object  in  writing:  the  book  was  to 
give  instructions  for  the  operation  of  puri- 
fication plants.  While  there  is  much  of 
interest  to  experienced  operators  and  water 
engineers,  the  book  will  prove  of  the  great- 
est use  to  the  many  persons  who  are  en- 
deavoring to  operate  plants  under  the  heavy 
handicap  of  insufficient  training  and  ex- 
perience. 

The  book  cannot  be  said  to  be  in  any 
way  a  complete  manual,  for  many  impor- 
tant matters  connected  with  filter  opera- 
tion are  not  even  mentioned.  There  are 
also  many  statements  made  with  which 
some  of  the  most  experienced  designers  and 
operators  of  filters  would  be  inclined  to 
take  exception.  In  his  endeavors  to  pre- 
sent the  subject  simply  the  author  has 
perhaps  generalized  too  much  and  may  mis- 
lead some  in  that  way. 

A  considerable  portion  of  the  book  is 
given  up  to  descriptions  of  purification 
plants,  which  might,  perhaps,  better  have 


been  omitted  and  the  space  devoted  to  op- 
erating matters.  The  descriptions,  at  the 
best,  cover  only  a  limited  field  and  methods 
are  described  which  are  only  a  few  of  the 
many  which  are  in  use.  A  short  but  in- 
teresting chapter  is  devoted  to  the  causes 
of  various  impurities  in  the  water.  The 
principal  tests  required  in  filter  operation, 
the  determination  of  the  quantities  of 
chemicals  to  be  used,  the  methods  of  wash- 
ing filters,  the  handling  and  application  of 
chemicals,  the  keeping  of  records,  and  other 
matters  of  routine  filter  operation  are 
dealt  with  in  a  simple  and  clear  manner. 
Charts  to  aid  in  making  computations 
are  also  presented. 


Vitrified  Brick  Pavements  for 
Country  Roads 

Author,  Vernon  M.  Peirce,  chief  of  construction, 
and  Charles  H.  Moorefleld,  senior  highway  engineer, 
U.  S.  Office  of  Public  Roads.  Paper,  6x9  in. ;  38 
pages,  illustrated.  Washington,  D.  C,  Bulletin  246, 
V.  S.  Department  of  Agriculture.  Copies  may  be 
had  from  the  Superintendent  of  Documents,  Govern- 
ment Printing  Office,  Washington,  D.  C,  for  10 
cents. 

This  bulletin  contains  information  relat- 
ing to  brick  roads  and  supplies  suggestions 
for  aiding  engineers  in  preparing  specifi- 
cations under  which  such  work  may  be 
satisfactorily  performed.  In  order  that  the 
varying  physical  characteristics  of  brick 
may  be  understood  the  raw  materials  and 
processes  of  manufacture  are  first  dis- 
cussed. Then  follow  sections  on  construc- 
tion, cost  and  maintenance.  Two  appen- 
dices deal  with  specifications  and  with 
methods  of  inspection  and  test. 

The  authors  deal  only  with  sand  as  a 
cushion  for  the  brick.  In  view  of  the  in- 
creasing use  of  a  sand  and  cement  bed  it 
would  have  added  to  the  discussion  if  a  few 
paragraphs  had  been  devoted  to  this  sub- 
ject. 

Purchasing 

Author,  C.  S.  Rindsfoos,  C.E.,  pre.sident  of  the 
United  States  Purchasing  Corporation.  Cloth,  7  x 
10  In.;  165  pages.  New  York,  McGraw-Hill  Book 
Company,  Inc.     32  net. 

Reviewed  by  Elihu  Cunyngham  Church 

Correct  purchasing  is  probably  one  of 
the  most  important  business  problems  of 
the  present  day,  and  it  oflFers  many  oppor- 
tunities for  careful  study  and  analysis 
along  broad  .scientific  lines.  As  has  been 
frequently  pointed  out  in  the  past,  purchas- 
ing is  but  one  part  of  the  larger  question 
of  stores  control  and  involves  the  correct 
preparation  of  specifications,  the  exact  de- 
termination of  the  quantities  needed,  and 
the  inspection,  storage,  issue  and  use  of  the 
materials  bought  no  less  than  the  mere  buy- 
ing itself — and  these  are  all  matters  so 
closely  interrelated  that  no  one  of  them  can 
be  properly  considered  except  in  its  bear- 
ing on  the  others.  Unfortunately  this  book 
does  not  give  any  attention  to  the  larger 
aspects  of  the  case.  Consequently  it  is  in- 
complete and  not  well  balanced.  It  is  a 
book  mainly  of  glittering  generalities.     It 


IS  loquacious,  discursive  and  superficial. 
There  is  little  in  it  that  one  can  take  hold 
of  and  apply  in  one's  own  business.  It  is  a 
pity  that  when  there  is  so  much  that  can 
be  written  that  would  be  new  and  useful 
that  this  book  should  be  so  lacking,  not  only 
in  its  text,  but  in  procedure  and  organiza- 
tion charts,  in  diagrams,  and  examples  of 
the  various  forms,  cards,  and  records  that 
would  prove  helpful  from  a  statistical  and 
accounting  standpoint. 

The  first  chapter  is  entitled :  "How  to  Ob- 
tain the  Right  Article."  In  pointing  out  the 
usefulness  of  a  knowledge  of  the  article  to 
be  purchased  we  are  gravely  informed  that 
"a  man  who  is  thoroughly  versed  in  the 
subject  of  electric  motors  is  in  a  better  po- 
sition to  buj'  motors  than  the  man  whose 
knowledge  is  confined  to  dress  goods,  and 
vice  versa."  The  second  chapter  relates  to 
"price" — and  other  matters.  It  is  full  of 
such  phrases  as:  "When  the  housewife  in- 
structs the  greengrocer  by  telephone  to 
send  a  dozen  ears  of  corn  and  he  says  'all 
right,'  — ",  etc.  It  is  too  bad  that  the  book 
could  not  have  been  edited  before  being  put 
into  type,  and  all  the  irrelevant,  imma- 
terial and  inconsequential  matter  blue-pen- 
ciled. Chapters  on  "Delivery,"  "Favorable 
Terms"  and  "Personal  Characteristics  and 
Qualifications"  follow.  In  the  latter  the 
advice  about  broadmindedness  is  good,  but, 
when  the  author,  in  advising  the  purchas- 
ing agent  to  be  tactful,  says,  "This  does 
not  mean  that  he  should  be  a  'mollycoddle,' 
nor  that  he  should  always  be  on  the  defen- 
sive. As  we  shall  see  later,  it  is  some- 
times necessary  to  display  anger — to  show 
one's  teeth,"  he  is  silly. 

It  sounds  strange  to  hear  the  admiration 
for  "cunning,  acumen,  acuteness  or  shrewd- 
ness" expressed  in  the  chapter  on  "Strategy" 
in  a  day  when  progressive  business  men 
not  only  refuse  to  stoop  to  their  use  them- 
selves, but  regard  them  as  most  undesir- 
able characteristics  in  every  sense  of  the 
word.  "Matching  wits"  and  much  of  the 
quibbling  and  bargaining  advocated  ap- 
proaches very  closely  to  disgraceful  tactics 
of  a  variety  sometimes  found  in  a  horse 
trade,  but  never  in  reputable  business. 

There  is  a  good  but  brief  chapter  on 
"Some  of  the  Legal  Aspects  of  Purchasing" 
— written  by  another  man.  A  chapter  on 
"Departmental  Organization"  comes  next, 
and  contains  many  positive  assertions  that 
are  open  to  question,  for  instance,  the 
statement  that  "the  storehouses  and  ma- 
terials therein  should  be  under  the  account- 
ing department  or  else  under  whatever 
department  will  use  the  stores."  Now,  at 
the  present  time,  most  men  agree  abso- 
lutely that,  except  in  small  quantities,  sup- 
plies should  never  be  in  the  custody  of  the 
men  who  use  them.  Here  also  is  reprinted 
in  part  the  report  which  Comptroller  Pren- 
dergast  made  to  the  New  York  Board  of 
Estimate  a  few  years  ago  concerning  his 
proposed  plan  for  the  central  purchase  and 
distribution  of  supplies  for  the  city. 

The  latter  part  of  the  chapter  is  taken 
up  in  amplifying  the  statement  that:  "The 
author  believes  there  are  many  reasons  why 
the  ideal  purchasing  department  of  the  not 
far  distant  future  will  be  in  the  form  of  a 
separate  company."  Incidentally  the  author 
is  president  of  such  a  company  himself. 
Q.E.D. 

The  book  ends  with  some  fifty  odd  pages 
of  so-called  forms  or  form  letters  running 
all  the  way  from  a  simple  letter  asking  for 
a  bid  to  a  blank  form  of  agreement  to  buy 
real  estate. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  constnu-lion  enyineers  are  indexed  in  the  Table  of  Contentt 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  mil  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — EDITOR.] 


Excavator  Hitches  to  Its  Own  Plat- 
form to  Move  Over  Soft  Ground 

TO  MOVE  a  dragline  excavator  over  soft 
material  where  the  bucket  would  not 
hold,  the  Winnipeg  Aqueduct  Construction 
Company  turned  the  machine  around, 
hitched  the  bucket  to  a  chain  run  through 
the  bed  of  the  excavator  and  fastened  to  the 
front  edge  of  the  advance  platform  section, 
and  moved  the  excavator  by  backing  it  up. 
According  to  the  Excavating  Engineer,  the 
machines  that  were  moved  in  this  fashion 
were  being  operated  in  muskeg  swamps.  To 
pull  them  ahead  in  the  usual  way  by  casting 
the  bucket  out  in  front  of  the  machine  re- 
quired digging  away  4  to  6  ft.  of  this  soft 
vegetable  mold  before  the  underlying  clay, 
in  which  the  bucket  could  get  a  firm  hold, 
was  reached.  In  principle  the  method  is 
the  same  as  that  often  employed  to  move 
traveler  derricks,  where  the  load  line  is  at- 
tached to  the  track,  and  the  engineer  booms 
down  and  picks  up  his  load,  backing  up  the 
traveler.  In  each  case  the  weight  on  the 
track  or  platform  of  the  rig  being  moved 
furnishes  sufficient  anchorage  to  hold  the 
pull  needed  to  make  the  move. 


around  the  eye,  before  the  remaining  clips 
are  tightened  up.  It  is  bad  practice  to 
tighten  a  clip  entirely  with  one  nut.  This 
twists  the  grip  of  the  clip  on  the  cable,  and 
is  liable  to  bend  the  clip  and  make  it  worth- 
less. The  nuts  should  be  screwed  up  a  few 
turns  at  a  time  alternately.  After  a  rope 
has  been  in  use  a  short  while,  it  is  neces- 
sary to  go  over  all  the  clips  and  tighten 
them  up.  As  strain  on  the  rope  pulls  it  out 
straight  and  slightly  reduces  its  diameter, 
serious  trouble  has  been  caused  by  the 
clips  becoming  loose  and  slipping  when  this 
precaution  has  been  neglected. 


Nearness  of  Railway  Tracks  Aids 
Concreting  of  Retaining  Walls 

By  KENNETH  C.  CARDWELL 
Cincinnati,  Ohio 

GOOD  use  was  made  of  the  proximity  of 
railroad  tracks  by  the  Marquette  Con- 
struction Company  of  Chicago,  in  handling 
concrete,  materials,  and  equipment  for  the 


which  the  material-handling  plan,  involving 
the  use  of  the  tracks  and  of  the  cars  con- 
taining the  materials,  was  carried  out. 

The  typical  layout  of  the  equipment  used 
for  any  given  piece  of  concrete  work  on 
this  job  consisted  of  two  ordinary  gondola 
cars  bearing  the  concrete  machinery  and  a 
sloping  platform  leading  from  other  cars  in 
the  rear.  The  rear  cars  included  a  car  of 
gravel,  three  cars  of  sand,  and,  at  the  ex- 
treme end  of  the  row,  a  car  of  cement  in 
sacks.  The  two  front  cars,  besides  bearing 
the  platform  and  equipment  described,  were 
also  used  for  storing  coal  and  miscellaneous 
supplies,  such  as  shovels  and  wheelbarrows. 

Tower  for  Concrete  Distribution 

The  concreting  equipment  consisted  of  a 
steel  tower  built  at  the  extreme  end  of  the 
foremost  car,  30  ft.  in  height  above  the 
floor  of  the  car,  and  a  mixer  of  1-yd.  ca- 
pacity, with  a  42-hp.  engine  to  operate  it. 
The  tower  was  used  in  handling  concrete  to 
be  placed  at  comparatively  distant  points. 
All  of  this  equipment,  excepting,  of  course. 


Wire  Rope  Clips  Should  Be  Put  On 
with  Saddle  Next  Main  Fart 

IN  CLAMPING  the  end  of  a  wire  rope 
around  a  thimble  all  the  clips  used  should 
be  put  on  with  the  saddle  next  the  main 
part  of  the  lope.  The  obvious  reason  fcr 
this  is  that  the  saddle  of  the  clip  develop; 
a  much  better  grip  on  the  rope  than  does 
the  U-bolt.  Most  of  the  strain  in  a  fasten- 
ing of  this  kind  is  on  the  main  part  of  the 
rope,  and  very  little  pull  exists  in  the  end 
part.  If  the  saddle  of  the  clip  is  clamped 
against  the  main  part,  the  clip  holds  this 
part  against  sliding  past  the  saddle  and  past 
the  rough  surface  of  the  other  part.  If  the 
clip  is  reversed,  its  grip  on  the  main  part 
of  rope  is  reduced  to  the  friction  of  the 
main  part  against  the  end  part  of  the  rope, 
and  to  the  grip  of  the  U-bolt  on  the  main 
part.  This  grip  is  comparatively  slight  un- 
less the  clamp  is  tightened  so  much  as  to 
flatten  the  strands  of  the  rope. 

Users  of  Hercules  wirs  rope  have  re- 
cently been  advised  of  a  convenient  way  of 
making  an  eye  at  the  end  of  the  rope.  The 
length  of  the  end  beyond  the  center  of  the 
eye  is  determined  by  the  number  of  clips 
required  by  the  load,  allowing  several  inches 
to  each  clip.  This  length  is  measured  back 
from  the  end  of  the  rope,  and  the  round 
part  of  the  thimble  is  tied  to  the  rope  at 
this  point  with  wire.  The  rope  is  then  bent 
around  the  thimble  and  tied  at  the  point  of 
the  thimble  with  another  wire.  The  first 
clip  put  on  is  the  one  farthest  from  the  eye. 
This  is  tightened,  and  the  other  clips  re- 
quired put  on  loosely.  A  strain  is  then 
taken  on  the  rope,  which  equalizes  the  rope 


RUNWAYS  BRACKETED  OUTSIDE   CARS  OF   MIXER  TRAIN   ON   RAILROAD   WORK 


heavy  concrete  walls  of  the  underpass  and 
track-supports  required  in  separating  the 
grades  of  Eastern  Avenue,  Cincinnati,  and 
the  Pennsylvania  railroad  tracks,  which 
parallel  them  for  a  considerable  distance. 
Practically  the  same  mixing  equipment  was 
used  for  the  entire  job. 

The  work  in  question  was  in  progress  for 
about  a  vear.  A  great  part  of  the  time  con- 
sumed was  required  by  the  large  amount  of 
excavation  and  filling  necessary,  the  placing 
of  the  concrete  by  the  use  of  the  equipment 
and  methods  referred  to  being  in  all  cases 
comparatively  rapid  after  the  preparation 
of  the  grade.  The  cost  of  the  work,  about 
$500  000,  was  shared  by  the  raUroad  com- 
panv  and  the  city.  Undoubtedly,  the  co- 
operation of  the  railroad  company,  by  rea- 
son of  its  immediate  concern  in  the  work, 
contributed    largely    to    the    facility    with 


the  tower,  was  covered  over  with  the  plat- 
form referred  to,  which  was  built  over  the 
two  front  cars,  of  2  x  6-in.  lumber,  to  a 
width  of  12  ft.  The  photograph  indicates 
the  height  to  which  the  platform  rose  at  the 
end  of  the  front  car,  only  the  smoke-stack 
appearing  above  it. 

Runways  Hung  Outside  of  Cars 

The  hopper  of  the  mixer  was  set  in  this 
platform,  flush  with  the  surface,  and  im- 
mediately under  a  metal  water-tank.  This 
tank  had  suflScient  capacity  for  a  maximum 
batch  of  concrete,  with  an  automatic  device 
to  measure  the  water.  A  tender  at  the  hop- 
per operated  the  tank  and  also  took  care  of 
the  cut-oflf  which  regulated  the  admission 
of  the  materials  to  the  mixer. 

The  platform  over  the  two  front  cars, 
level  at  its  higher  end,  sloped  down  a  length 
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of  about  80  ft  to  the  material  cars  behind. 
Running  along  both  sides  of  these  cars,  and 
forming  a  smooth  connection  with  the  plat- 
form, were  movable  running-boards  for  the 
use  of  the  men  wheeling  material  up  to  the 
mixer.  These  running  boards  were  each 
built  up  of  a  pair  of  2  x  12-in.  boards,  upon 
2  X  6-in.  pieces  as  a  framework.  The 
framework  was  so  arranged,  with  heavy 
cleats,  as  to  enable  the  complete  running- 
boards  to  be  hung  on  the  sides  of  the  cars, 
firmly  supported  by  their  own  weight 
against  the  cleats  and  the  car  structure. 
This  method  of  supporting  the  running- 
boards,  by  cleating  to  the  sides  of  the  gon- 
dola cars  containing  the  sand  and  gravel, 
was,  of  course,  impracticable  for  use  with 
the  box-car  in  which  the  cement  was  loaded, 
and  the  boards  were  therefore  supported 
to  the  door  of  this  car  on  trestles. 

Sixteen  Men  in  Wheelbarrow  Crew 

A  crew  of  sixteen  men,  with  wheelbar- 
rows, was  used  to  keep  the  material  mov- 
ing, eight  men  moving  down  on  each  side  in 
turn;  and  several  men  in  each  material  car 
shoveled  the  sand  and  gravel  into  the  bar- 
rows as  they  were  wheeled  down  empty. 
AS  these  two  strings  of  eight  wheelbarrows 
each  came  down  alternatively,  no  conges- 
tion occurred  either  at  the  cars  or  at  the 
mixer.  The  men  in  the  cars  were  kept 
shoveling,  while  the  mixer  was  supplied 
regularly  with  the  required  material  for  the 
batch. 

All  of  the  concrete  placed  was  in  mass, 
the  construction  being  very  heavy  retain- 
ing walls.  A  1:2:5  mixture  was  used 
throughout  The  number  of  material  cars 
placed  in  the  working  train  at  any  one  time, 
therefore,  was  regulated  by  this  fact,  and 
usually  worked  out  very  accurately,  the 
hand  and  gravel  cars  being  emptied  very 
nearly  at  the  same  time.  It  was  not  pos- 
sible, however,  to  regulate  the  supply  of 
cement  this  closely,  as  it  was  necessary  to 
use  the  box-cars  in  which  it  was  shipped 
in  order  to  protect  it  from  the  weather, 
and  the  relative  capacity  of  the  cars  could 
not  be  worked  out  as  nicely  with  a  box-car 
as  with  the  gondolas.  The  value  and  avail- 
ability of  railroad  co-operation  was  fully 
utilized  by  Superintendent  J.  J.  Casey,  who 
was  in  charge  of  the  work,  and  there  was 
the  least  possible  delay  between  the  arrival 
of  a  car  of  material  and  its  use  in  the  mix- 
ing of  concrete  and  placing  in  the  work. 
A  large  part  of  the  work  being  close  to  the 
tracks,  the  use  of  the  tower  on  the  front 
car  was  not  always  necessary,  chutes  direct 
from  the  mixer  being  employed  satisfac- 
torily. When  the  tower  was  used  the  con- 
crete was  dumped  from  the  mixer  into  a 
bucket  on  the  tower,  hoisted  by  a  cable 
connected  with  the  engine,  and  emptied  in 
the  usual  manner  into  the  steel  chutes. 


Safety  First  in  Road  Building 

THAT  THE  RECENT  improvements  in 
tools  and  methods  on  road  construction 
have  not  resulted  in  any  corresponding  in- 
crease in  the  safety  of  the  workman  en- 
gaged in  this  class  of  construction  is 
forcibly  brought  out  in  the  Travelers' 
Standard  for  August.  Accident  prevention 
is  of  the  greatest  importance  to  road  con- 
tractors, as  well  as  to  others.  It  is  well 
recognized  that  freedom  from  accidents, 
aside  from  the  money  saving  and  reduced 
premiums,  enables  the  contractor  to  build 
up  an  organization  that  is  more  efficient 
because  it  has  confidence  in  itself  and  in  the 


construction  methods  that  are  being  used. 

One  of  the  principle  sources  of  accidents 
on  road  work — and  many  of  them  are  fatal 
— is  blasting.  Dynamite  requires  extreme 
care  in  handling,  and  should  be  placed  in 
the  exclusive  charge  of  a  safe  and  compe- 
tent man.  This  man  should  see  that  the 
charges  are  of  the  proper  size,  and  that 
fuses  and  caps,  or  blasting  machines  and 
wiring,  are  in  first-class  condition.  The 
foreman  should  select  a  place  of  safety  and 
see  that  all  the  workmen  reach  it  before 
allowing  the  blast  to  be  fired.  Men  should 
be  assigned  to  warn  persons  passing  near 
the  work.  Heavy  rope  mats  and  logs  bound 
together  by  chains  are  absolutely  necessary 
to  prevent  flying  debris  in  work  near  cities 
and  towns,  and  their  use  often  pays  in  more 
open  country.  In  one  instance,  a  man 
standing  in  his  own  yard  a  quarter  of  a 
mile  from  where  blasting  was  being  done 
on  road  work  without  such  a  mat  was 
.struck  by  a  small  piece  of  rock  and  in- 
stantly killed. 

The  most  serious  accidents  are  often 
caused  by  men  returning  to  work  too  soon 
after  a  misfire.  Numerous  cases  have 
demonstrated  that,  where  fuses  are  used, 
it  is  not  safe  to  venture  near  a  misfire  for 
several  hours.  In  one  instance  several 
workmen  were  killed  by  a  blast  fired  with 
a  defective  fuse  which  did  not  go  off  for 
half  an  hour  after  it  had  been  decided  that 
all  danger  was  over,  and  the  men  had  been 
sent  back  to  work. 

Felling  trees  in  clearing  for  road  work 
is  another  fruitful  source  of  accident,  and 
this  work  should  be  done  carefully  by  ex- 
perienced men.  Constant  vigilance  must 
be  employed  to  prevent  accidents  from 
landslides  in  making  cuts  for  road  work. 
Especially  is  this  true  where  men  work  on 
the  top  edge  of  the  cut. 

Care  should  be  exercised  by  men  work- 
ing around  a  steam  shovel,  and  the  fore- 
man should  see  to  it  that  the  men  keep  in 
the  clear,  and  that  the  shovel  is  properly 
handled  and  kept  on  a  solid  foundation. 
Many  wagon  drivers  become  too  lazy  or 
careless  to  get  down  from  their  seat  while 
their  carts  are  being  loaded.  Drivers 
should  be  compelled  to  do  this  by  the  fore- 
man; if  they  remain  in  their  seats,  they 
are  in  danger  of  being  struck  by  material 
falling  from  the  dipper,  or  of  being  brushed 
off  by  the  dipper  itself. 

Handling  the  materials  used  in  road 
making  is  also  a  prolific  source  of  accident. 
Caution  should  always  be  exercised  to  pile 
cement  bags,  paving  blocks  and  other  mate- 
rial solidly  so  that  they  will  not  fall  over 
and  injure  some  one.  Loading  and  unload- 
ing oil  barrels  and  other  heavy  objects 
should  not  be  attempted  with  a  green  crew, 
as  lack  of  co-operation  by  the  men,  or  the 
misunderstanding  of  an  order  is  almost  cer- 
tain to  result  in  the  injury  of  some  one. 

Many  accidents  are  reported  each  year 
from  over-crowding  of  the  men  at  work,  or 
from  the  carelessness  of  the  men  where 
there  is  plenty  of  room.  The  men  will  al- 
ways go  to  the  point  indicated  by  the  fore- 
man, and  will  crowd  themselves  together 
without  regard  to  the  danger  of  striking 
each  other,  if  they  think  they  have  been 
ordered  to  do  so.  It  is  well  known  that  the 
man  in  charge  can  get  more  work  out  of  his 
men  by  placing  them  so  that  they  will  not 
interfere  with  one  another,  and  care  should 
always  be  taken  to  see  that  this  is  done. 

Many  accidents  have  been  caused  by 
reckless  automobile  drivers  rushing  at  high 
speed  past  points  where  road  work  is  going 


on,  and  either  striking  some  of  the  work- 
men or  throwing  in  the  air  tools  that  have 
been  left  in  the  roadway.  The  roadway 
should  at  all  times  be  kept  clear,  and  the 
Travelers  Insurance  Company  suggests  that 
contractors  who  suffer  from  the  acts  of 
drivers  of  this  class  erect  solid  barriers  at 
each  end  of  their  work,  forcing  such  men 
to  come  to  a  dead  stop  before  they  are  al- 
lowed to  proceed. 


Air  Drill  Does   Duty   as   "Steam" 
Hammer  in  Blacksmith  Shop 

By  WALTER   BAZORE 
Master    Mechanic,    Rapid    Transit  Subway  Con- 
struction Company,  New  York  City 

BY  REMOVING  the  rotating  pawls  and 
ratchets  from  the  air  drill  shown  in 
the  accompanying  photograph  and  clamping 
a  heavy  ram  in  the  drill  chuck  it  was  con- 


AIR  DRILL  AS  BLACKSMITH'S  HAMMER 

verted  into  a  power  hammer  for  a  con-, 
tractor's  blacksmith  shop.  Before  being 
used  for  this  purpose  the  drill  had  been 
mounted  in  a  frame  of  steel  rods,  with  its 
rotation  removed  and  a  rod,  with  a  dolly- 
plate  welded  to  its  lower  end,  inserted  in 
the  chuck,  and  used  as  an  air  hammer  for 
driving  sheeting. 

This  hammer,  made  by  the  writer,  is  in 
the  blacksmith  shop  of  the  Rapid  Transit 
Subway  Construction  Company's  power 
plant  at  Forty-second  Street  and  East  River, 
New  York  City. 
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1.— THE  STRUCTURE   THAT   SAVED  GALVESTON    FROM    THE    SEA'S    TERRIFIC    ONSLAUGHT— U 1 1  .s    MKW    OF   THE   SEA-WALL,    TAKEN    AFTER 

THE  STORM,   INDICATES   HOW  WELL  IT  SURVIVED  THE  ORDEAL  OP  AUGUST   17 

Galveston's  Sea -Wall  Checks  Hurricane's  Devastation 

Concrete  Structure  Along  Waterfront  Saves  Texas  City  from  Repetition  of  Catastrophe  of  1900,  Although 
Damage  Done  Is  Severe— Causeway  Approaches  Demolished— Water  Supply  Cut  Off— Houston  Also  Suffers 

By  E.  B.  VAN    DE  GREYN 
Consulting  Engineer,  Houston,  Texas 


THE  sea-wall  at  Galveston,  Tex.,  was 
the  city's  salvation  during  the  hurri- 
cane of  Aug.  16-17.  This  is  the  outstanding 
feature,  from  the  engineering  viewpoint, 
of  the  effect  of  the  recent  storm,  which 
rivalled  in  intensity,  but  not  in  loss  of  life 
and  damage  to  property,  the  one  of  1900. 
But  while  the  concrete  works  which  iiank 
the  waterfront  did  noble  service  the  city 
suffered  considerable  damage.  The  cause- 
way, the  2-mile  concrete  viaduct  which 
links  the  island  city  with  the  mainland,  suf- 
fered heavily,  its  earth  embankment  ap- 
proaches having  been  washed  out,  although 
the  concrete  arches  forming  the  central  por- 
tion of  the  structure  withstood  the  im- 
pact of  huge  waves,  lashed  into  fury  by  a 
90-mile-an-hour  gale.  The  city's  water  sup- 
ply was  cut  off  by  the  breaking  of  the  pipe- 
line across  the  bay  and  the  demolition  of 


frame  houses  within  striking  distance  of  the 
sea  was  general,  although  none  of  the  city's 
more  substantial  buildings  was  wrecked. 
The  pavement  back  of  the  sea-wall  was 
badly  scoured  and  one  wharf  was  destroyed. 

Wind  Velocity  100  Miles  Per  Hour 

A  trip  through  Galveston  gives  one  some 
idea  of  the  power  of  the  storm.  The  ef- 
fects of  wind  and  water  are  shown  in  the 
accompanying  pictures.  The  storm  center 
swept  25  miles  to  the  west  of  Galveston  and 
passed  west  of  and  closer  to  Houston  on  its 
way  north.  The  Weather  Bureau  at  Gal- 
veston gave  out  the  following  information : 
The  velocity  of  wind  passed  32  miles  per 
hour  at  4  a.  m.  Monday,  Aug.  16.  From  3 
p.  m.  Monday  until  10  a.  m.  Tuesday  it  blew 
60  miles  per  hour  or  more.  The  maximum 
velocity  for  5  min.  was  93  miles  per  hour, 


occurring  at  2.37  a.  m.  Tuesday,  Aug.  17. 
During  that  period  the  records  show  a 
velocity  of  120  miles  per  hour,  lasting  30 
sec;  in  many  of  the  gusts  100  miles  per 
hour  was  reached.  The  lowest  barometric 
reading  was  28.6  in.  at  2.40  a.  m.  Tues- 
day, Aug.  17.  On  Tuesday,  midnight  to 
midnight,  9.05  in.  rain  fell.  At  about  2  p.  m. 
Monday  the  direction  of  wind  began  to 
shift  from  north  to  east  and  to  south,  being 
east  at  3  a.  m.,  Aug.  17. 

Sea- Wall  Intact 

A  general  view  of  the  situation  at  Gal- 
veston may  thus  be  stated:  The  sea-wall 
held  intact  throughout  and  undoubtedly 
saved  the  city  and  vindicated  the  confi- 
dence of  Galveston  people  in  the  wall.  The 
causeway  suffered  heavily,  the  only  portions 
left  intact  being  the  movable  span  at  the 


2.— THE    boulevard    PAVEMENT    BACK    OF    THE    SEA-WALL    WAS 
WASHED  OUT  BY   WATER  BLOWN   INLAND  BY  WIND 


8. — IN    ONE    PLACE    THE    UNDERMINED    BRICK    PAVEMENT    HUNG 
AS    A    CANTILEVER    SVa    FEET    LONG 
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4. — SSCTION    OF   EARTH    EMBANKMENT   APPROACH    TO   GALVESTON   CAUSEWAY   WHICH    SUFFERED    HEAVY    DAMAGE 


center,  the  concrete  arches  on  each  side  of 
span  and  a  portion  of  about  2000  ft.  at  the 
southerly  end  of  the  protected  approach  at 
the  Galveston  end. 

The  water  supply  of  the  city  from  Alta 
Loma  is  cut  off  by  a  break  in  the  submerged 
pipe  line  crossing  the  bay  west  of  the  cause- 
way. The  docks  and  wharves  and  elevators 
might  be  considered  to  be  damaged  to  a 
minor  extent  compared  to  other  damages. 
Some  docks  have  only  had  a  few  planks 
ripped  off.  The  conveyors  from  some  eleva- 
tors were  destroyed.  One  or  two  piers 
were  reported  destroyed. 


the  city  was  unprotected  from  the  onslaught 
from  the  Gulf  and  the  less  substantial 
frame  houses  were  swept  entirely  away. 

The  sea-wall,  built  in  1903,  is  31/2  miles 
long  and  is  of  concrete  reinforced  with 
1V4  in.  steel  rods  as  shown  in  the  cross-sec- 
tion on  page  274.  The  concrete  is  carried 
by  a  wood  pile  foundation  and  the  outer 
or  exposed  face  is  curved  to  throw  the 
sea  vertically  upward.  The  concrete  base 
is  3  ft.  thick  and  the  wall  proper  rises 
13  ft.,  giving  a  total  height  of  16  ft.  to 
the  concrete  work.  The  toe  of  the  wall  is 
protected  by  a  mass  of  heavy  granite  rip-rap 


into  the  air  and  the  wind  would  then  throw 
the  sheet  of  water  onto  the  pavement  behind 
the  wall.  Photograph  1  shows  the  concrete 
walk  and  brick  pavement  back  of  wall  unin- 
jured. The  piling  at  the  left  is  the  remains 
of  the  bath-houses.  In  front  of  the  build- 
ings on  the  left  two  cubical  granite  blocks, 
each  4  ft.  on  a  side,  were  moved  about  70 
ft.  by  water  and  wind.  Photos  2  and  3 
show  where  the  water  washed  out  the  pave- 
ment and  walk  back  of  sea-wall.  The  fill 
under  these  pavements  was  of  sand.  The 
boulevard  walk  and  pavement  were  washed 
out  from  about  Seventh  Street  westerly  for 


6. — THE  CENTRAL  PORTION   OF  THE   CAUSEWAY,   CONSISTING  OP  CONCRETE   ARCHES,   WAS   PRACTICALLY  UNINJURED 


A  very  great  damage  resulted  from  the 
water  rising  up  in  the  stores  in  the  busi- 
ness section  and  ruining  the  goods  within. 
The  height  of  the  water  in  the  city,  as  re- 
ported by  different  persons  who  were  there 
in  1900,  places  it  at  from  6  in.  to  2  ft. 
higher  than  in  1900. 

In  general  the  frame  houses  along  the 
sea-wall  boulevard  facing  the  beach  and  for 
a  little  distance  back  were  demolished  or 
overturned.  Substantial  structures  like  the 
Galves  Hotel  were  apparently  uninjured,  ex- 
cept for  roofing  metal  torn  off  by  the  wind. 
Beyond  the  westerly  end  of  the  sea-wall 


and  the  wall  itself  is  backed  by  an  earth 
fill  brought  to  the  level  of  the  top  of  the 
wall  and  formed  into  a  driveway  about  70 
ft.  wide.  The  wall  was  designed  by  George 
W.  Boschke  of  Galveston,  and  built  by 
J.  M.  O'Rourke  &  Company  of  Denver,  Col., 
whose  contract  price  was  $1,198,000.  The 
sea-wall  was  described  in  the  Engineering 
Record  of  July  4,  1903,  page  14,  and  the 
causeway  in  the  issues  of  Oct.  15,  1910, 
May  27,  1911  and  July  13,  1912. 

An  eyewitness  at  the  sea-wall  during 
the  storm  stated  that  the  curved  face  of 
the  wall  caused  the  water  to  shoot  straight 


ten  blocks  and  from  Thirty-eighth  Street 
westerly  along  practically  the  entire  length 
of  the  military  reservation  to  the  westerly 
end  of  sea-wall.  The  break  at  Thirty-eighth 
Street  was  probably  caused  by  the  pound- 
ing of  a  three-masted  schooner  which  broke 
against  the  wall  at  that  point  and  pounded 
to  pieces.  In  some  places  where  the  pave- 
ment was  washed  away  the  sand  backing 
was  washed  7  to  9  ft.  below  the  top  of  the 
wall.  In  many  cases  the  syz-in.  brick  pave- 
ment overhung  4  to  5  ft.  and  in  one  place 
it  overhung  as  a  cantilever  9V2  ft-  Along 
the    military    reservation    much    of    the 
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Top  View 
Loop  on  Connaof  Inq  Rods 
6. — TYPICAL   SECTION   OF   CAUSEWAY   ARCH    CONSTRUCTION   WHICH   SURVIVED  STORM'S  FURY 
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Causeway  Approaches  Were  Galveston's  Greatest  Storm  Loss 


7.— DEMOLITION    OF    CAUSEWAY    EMBANKMENT    WAS    COMPLETE— VIEW    TAKEN    LOOKING   NORTH    TOWARD    MAINLAND,   SHOWING, 

NEAR   TOP   CENTER,    OVERTURNED   STREET     RAILWAY  CAR 


8. — ANOTHER    PICTURE    OF   CAUSEWAY   APPROACH — THE    CONCRETE   SLABS   WHICH    COVERED   THE   SLOPES   WERE   DISPLACED   BY    WAVU 

BUT  THE  SHEET  PILING  RETAINING  STRUCTURE   HELD 


9.— FIRST  BREAK   IN   CONCRETE  SLAB   SLOPE  PROTECTION  ON   CAUSEWAY 


10. — PARAPET    WALLS    UNDERMINED 
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smaller  rip-rap  was  tossed  from  the  toe  of 
the  wall  up  and  over  top  of  wall  to  a  dis- 
tance of  50  ft.  One  such  stone  measured 
4  X  2^2  X  1  ft. 

Photo  11  shows  how  the  storm  treated 
some  of  the  cottages  and  small  frame 
houses  near  the  sea-wall  boulevard.  Where 
the  sand  was  scoured  out  behind  the  sea- 
wall it  was  carried  inland  for  some  distance 
covering  fences  and  car  tracks. 

The  sea-wall  itself  was  not  injured  seri- 
ously at  any  point  along  its  length.  That 
it  saved  the  city  great  damage,  if  not  de- 
struction, is  sure.  Beyond  its  westerly  end 
where  there  was  no  obstruction  to  the  force 
of  the  waves  the  country  was  swept  clean 
of  the  frame  houses  which  occupied  that 
section. 

Appsoaches  to  Causeway  Washed  Out 

The  moveable  span  of  the  causeway  and 
the  concrete  arches  at  each  end  of  the  span 
are  intact  The  north  protected  fill  approach 
is  demolished  except  for  the  toe  walls  on 
each  side  at  the  foot  of  the  slopes,  the  toe 
walls  being  concrete  sheet  piling  with  con- 
crete cap  cast  on  top  of  piling.  The  south 
protected  fill  approach  also  is  demolished 
except  for  about  2300  ft.  at  the  south  end, 
which  is  partly  destroyed. 

Photo  7  was  taken  at  the  north  end  of 
the  arches  looking  north  to  the  mainland. 


11. — FRAME     HOUSES    ALONG    WATERFRONT    WERE    TOSSED    LIKE     JACK-STRAWS    INTO   A 
TUMBLED    HEAP,    BUT    CITY'S    LARGE    BUILDINGS    STOOD    UP 


the  first  break,  about  100  ft.  long,  in  the 
concrete  slab  slope  on  the  west  side  of  the 
south  approach.  This  break  occurred  about 
850  ft.  from  the  island  end.  Photo  10  shows 
where  water  coming  over  the  top  of  the 
causeway  would  dig  a  hole  and  undermine 
the  parapet  wall  and  slabs,  opening  up  a 
breach  for  the  water  to  finish  the  work  of 
destruction.  Very  probably  it  was  in  this 
way  that  the  destruction  of  the  approaches 
started  and  progressed  to  completion. 

Attention  should  be  brought  to  the  fact 
that  the  concrete  slabs  on  the  east  side  of 
the  remaining  part  of  the  south  ap- 
proach were  displaced.  This  is  the 
side  of  the  structure  occupied  by  the 
steam  lines.  If  the  breaks  in  the  ap- 
proaches started  as  indicated  above, 
as  seems  entirely  reasonable,  then  it 
is  probable  that  the  causeway  would 
not  have  been  injured  if  the  roadway 
surfaces,  etc.,  on  top  had  been  im- 
pervious. 

Water  Supply  Cut  Off 

The  main  bringing  water  to  Galves- 
ton from  Alta  Loma  was 
discovered  to  have  a 
break  where  it  is  sub- 
merged near  the  cause- 
way. The  work  of  re- 
pairing this  break  or  of 
working  out  the  proper 
solution  to  bring  the  wa- 
ter   to    Galveston    was 


V        V       v 

12. — SECTION    OF    SEA-WALL    WHICH    GALVESTON    CAN    THANK    FOR    PREVENTING    A    REPE- 
TITION   OP   THE   STORM    DAMAGE   OF    1900 


This  view  shows  practically  utter  destruc- 
tion of  the  approach.  In  the  foreground  is 
an  interurban  car  which  was  marooned  on 
the  causeway.  The  passengers  escaped.  On 
each  side  can  be  seen  many  of  the  con- 
crete slabs  which  protected  the  slopes  of  the 
All  from  wash  and  which  are  lying  on 
the  concrete  lap  of  the  sheet  piling  toe  wall. 

Photo  8  .shows  the  section  of  the  south 
protected  fill  approach  destroyed. 

Since  it  would  be  of  interest  to  attempt 
to  figure  out  how  the  destruction  of  the  ap- 
proaches began,  photos  9  and  10  are  shown 
as   especially   important.     Photo   9   shows 


placed  in  the  hands  of  the  railway  engi- 
neers. In  the  meantime  drinking  water  was 
being  distributed  in  city  sprinklers  from 
the  supply  that  was  on  hand  within  the 
city.  Some  water  is  supplied  by  an  artesian 
well  and  cistern  water  is  being  used. 

The  merchants  are  busy  cleaning  out 
their  stores  and  citizens  are  at  work  on 
repairs.  The  city  is  well  policed  by  soldiers 
and  civilians. 

Telegraph  and  telephone  connection  was 
re-established  into  Galveston  Friday  night, 
Aug.  20.  The  steam  line  and  electric  line 
engineers  are  busy  planning  and  starting 


work  in  getting  connections  for  transporta- 
tion between  the  mainland  and  the  island. 
A  single  track  temporary  trestle  is  to  be 
built  as  rapidly  as  is  possible. 

Storm's  Aftermath  at  Houston 

Considerable  damage  resulted  in  Houston 
from  the  wind  of  the  hurricane.  When 
more  reports  are  available  it  will  in  all 
probability  be  shown  that  the  center  of  the 
storm  passed  near  Houston.  The  storm 
struck  Houston  Monday  night,  Aug.  16,  and 
on  Tuesday  morning  the  lowest  barometer 
reading  was  28.21  in.  at  4.30  a.  m.  The 
velocity  of  the  wind  passed  32  miles  per 
hour  at  6  p.  m.  Monday.  The  instrument 
did  not  register  from  4.35  a.  m.  to  5.55  a.  m. 
Tuesday  and  the  maximum  velocity  was 
probably  not  recorded.  When  a  new  in- 
strument was  put  in  at  5.55  a.  m.  Tuesday 
it  recorded  a  maximum  velocity  of  80  miles 
per  hour  for  5  min.  A  velocity  of  105 
miles  per  hour  lasting  about  40  sec.  was 
recorded.  The  total  rainfall  from  noon 
Monday,  Aug.  16,  until  5.40  a.  m.  of  Aug. 
19  was  9.08  in.  Wires  were  down  Tuesday 
and  no  trains  ran  on  that  day.  The  city 
was  completely  isolated.  With  wires  going 
down  power  and  electric  light  were  cut. 

In  the  downtown  section  the  damage  con- 
sisted of  plate  glass  windows  breaking, 
signs,  awnings  and  similar  protections  being 
blown  down.  Stocks  of  goods  in  show  win- 
dows were  of  course  damaged.  Many  tin 
roofs  peeled  and  were  rolled  up  and  dropped 
onto  the  street  below.  In  the  residence  sec- 
tions the  greater  part  of  damage  consisted 
of  broken  windows,  uprooted  or  broken 
trees,  fences  blown  down,  and  the  collapse 
of  flimsy  shacks.  A  brick  church  was 
partly  demolished.  All  buildings  which 
were  at  all  substantially  built  stood  the 
shock  of  the  storm,  but  light,  unbraced 
construction  was  blown  down  by  the  wind 
as  might  be  well  anticipated. 

At  the  present  writing  conditions  in  the 
business  sections  appear  normal  and  have 
little  appearance  of  having  passed  through 
a  storm.  Street  car  service,  etc.,  is  estab- 
lished, also  train  service,  etc. 

How  Storm  Data  Were  Secured 

[With  Mr.  Van  de  Greyn's  article  on  the 
Galveston  storm  was  received  a  letter,  dated 
Aug.  22,  in  which  he  described  some  of  the 
difficulties  encountered  in  getting  the  facts 
for  his  story.  While  it  treats  of  condi- 
tions of  no  particular  technical  interest  it 
pictures  so  clearly  the  human  side  of  a  great 
disaster  that  it  is  published  in  part  below. — 
Editor.] 

"Train  service  is  still  demoralized  in  cer- 
tain quarters.  Galveston  and  Texas  City, 
through  which  I  had  to  go  to  get  boat  to 
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Galveston,  have  been  under  martial  law.  I 
had  no  time  before  leaving  Houston  to  get 
a  permit  from  the  Mayor  of  Houston  to 
pass  me  through,  but  I  managed  to  slip 
through  with  two  other  people  who  had  per- 
mits. 

"Went  by  auto  from  Houston  to  Texas 
City,  where  martial  law  prevails,  as  that 
place  was  badly  swept  by  water.  Dead  cat- 
tle are  lying  all  about  and  are  being  burned 
by  soldiers  after  crude  oil  was  run  over 
land.  Got  to  Galveston  by  boat  from  Texas 
City,  arriving  there  about  10  p.  m. 

•'Found  Galveston  lighted  by  lanterns  and 
candles  and  soldier  guards  at  almost  every 
corner.  There  had  been  trouble  I  was  told 
from  niggers  looting  show  cases,  etc.,  and 
some  had  been  shot — you  can  believe  only 
what  you  see  yourself  in  many  things  dur- 
ing these  times.  Found  hotels  full,  with 
no  running  water  for  washing.  Did  not 
wash  until  I  returned  to  Houston.  Some 
intelligent  people  were  somewhat  alarmed 
for  fear  of  typhoid  breaking  out.  There  is 
of  course  that  danger,  but  the  authorities 
are  getting  matters  in  hand  and  will,  I 
think,  keep  down  any  outbreak — these 
things  are  not  for  publication,  as  citizens 
would  resent  any  talk  likely  to  hurt  the 
city. 

"Up  to  date  there  has  been  sufficient  water 
and  the  prices  of  foodstuffs  at  restaurants 
are  the  same  as  during  normal  times.  The 
greatest  concern  of  the  city  of  Galveston 
at  the  present  time  is  to  get  its  water  con- 
nection with  Alta  Loma  hooked  up.  I.  J. 
Cottingham  of  the  S.  P.  R.  R.  has  taken 
charge,  on  request  of  the  city,  of  getting  the 
water  connected.  While  I  was  at  the  cause- 
way yesterday  he  was  on  a  boat  with  divers 
and  had  located  one  end  of  the  broken 
water  main  and  was  trying  to  locate  rest 
of  trouble.  As  I  did  not  get  to  his  boat  to 
see  him  personally  I  cannot  speak  with 
much  authority  on  exactly  what  was  found, 
or  exact  plans. 

"After  getting  pictures  of  the  sea-wall  I 
found  it  possible  to  get  only  within  about 
2  or  3  miles  of  causeway  and  was  informed 
that  permit  from  Mayor  Fisher  was  neces- 
sary to  pass  guards.  So  trip  was  made 
back  to  town  for  permit  and  after  securing 
that  I  went  back  and  then  walked  to  the 
causeway.  The  walking  was  bad  since  the 
road  and  tracks  leading  to  causeway  for  2 
or  3  miles  were  badly  damaged  by  the  storm, 
and  pole  lines  of  all  kinds  were  down.  After 
taking  pictures  at  causeway  and  examining 
situation  I  made  my  way  across  to  main- 
land and  got  back  into  Houston  finally. 

"It  seems  certain  to  me  and  others  that 
if  there  had  been  an  impervious  pavement 
covering  the  top  surface  of  the  roadways  the 
approaches  would  not  have  been  demolished, 
as  it  seems  evident  that  the  destruction 
started  by  the  water  gouging  out  the  filling 
between  the  parapets. 

"As  regards  the  sea-wall  it  certainly  dem- 
onstrated its  strength  since  the  pavement 
and  sand  were  washed  out  for  long  stretches 
behind  the  wall  to  depths  ranging  from  3 
to  9  ft.  below  top  of  wall  and  wall  was 
subjected  to  hard  hammering.  For  example 
where  a  three-masted  schooner  hit  wall  and 
battered  itself  to  pieces  the  wall  must  have 
been  subjected  to  terrific  blows.  This  boat 
hit  the  wall  at  easterly  end  of  the  military 
reservation  and  all  I  could  see  left  there 
were  spars,  etc.  Sergeant  who  escorted  me 
about  reservation  told  me  that  a  sergeant 
and  two  corporals  rescued  captain  of  vessel 
who  was  lashed  to  wheel  and  had  both  legs 
broken.     He   was   still    alive,    but   uncon- 


scious. Whether  he  has  recovered  I  could 
not  find  out.  One  reliable  person  said  the 
captain  could  still  lie  since  he  stated  that 
where  it  took  him  ordinarily  two  days  to 
get  out  to  sea  he  came  back  in  45  min.  in 
the  gale  to  the  sea-wall. 


"1  was  told  that  one  of  the  piers  was  de- 
stroyed and  that  other  piers  were  damaged 
little.  The  piers  I  saw  had  only  a  few 
planks  ripped  ofT.  The  new  Southern  Pa- 
cific elevator  was  uninjured,  according  to  all 
reports." 


Meteorological  Analysis  of  Storm  Indicates 
Similarity  to  Hurricane  of  1900 

Disturbances  First  Noted  in  Barbados— Track  of  Storm  Crosses  Gulf  Following 
Route  Taken  15  Years  Ago— Weather  Bureau  Active  in  Sending  Out  Warnings 


THROUGH  the  courtesy  of  C.  F.  Marvin, 
chief  of  the  U.  S.  Weather  Bureau,  the 
Engineering  Record  is  enabled  to  present 
the  following  report  on  the  tropical  storm 
of  Aug.  10-23,  prepared  by  Prof.  H.  C. 
Frankenfield,  the  forecaster  on  duty  at  the 
time: 

The  tropical  storm  of  Aug.  10-23,  1915, 
was  the  first  great  tropical  storm  to  visit 
the  Texas  coast  since  the  equally  famous 
storm  of  Sept.  1-8,  1900.  It  first  came 
within  the  field  of  observation  on  the  morn- 
ing of  Tuesday,  Aug.  10,  when  the  barom- 
eter at  Bridgetown,  Barbados,  and  at  Ros- 


5torm<f  1900 — 

Storm  of  1915  ■ 

TRACK    OF   THE    HURRICANE    WHICH    STRUCK 
GALVESTON   AUGUST    17 

It  followed  almost  the  same  course  as  the  storm 
of  1900.  The  figures  on  the  path  Unea  indicate 
dates  of  month  for  August,  1915,  and  September. 
1900. 

eau,  Dominica,  read  29.80  in.,  a  fall  of  0.14 
in.  in  24  hr.  On  the  morning  of  Aug.  11, 
the  storm  center  was  apparently  south  of 
the  island  of  St.  Croix,  at  about  latitude 
16  deg.  N,  longitude  66  deg.  W. 

The  lowest  barometer  reported  during 
the  first  24  hr.  of  the  storm  was  29.46  in. 
at  Roseau,  Dominica,  at  4  p.  m.,  Aug.  10. 
On  the  morning  of  Aug.  U  the  lowest 
barometer  reported  was  29.76  in.  at 
San  Juan,  P.  R.,  with  a  wind  blow- 
ing 60  miles  an  hour  from  the  north- 
east, indicating  a  much  lower  barom- 
eter reading  to  the  southward.  On  the 
morning  of  Aug.  12  the  storm  was  cen- 
tral a  short  distance  south  of  Haiti.  The 
barometer  reading  at  Port  au  Prince,  Haiti, 
at  that  time  was  29.60  in.  The  highest  wind 
velocity  reported  at  Port  au  Prince  was  32 
miles  an  hour  from  the  east,  but  according 
to  the  reports  of  damage  over  the  lower 
portion  of  the  republic  a  severe  gale  must 


have  occurred  with  much  lower  pressure. 
During  the  next  24  hr.  the  storm  passed 
over,  or  very  near,  the  eastern  portion  of 
the  island  of  Jamaica,  and  on  the  morning 
of  Aug.  13  it  was  central  a  short  distance 
to  the  northwest  of  that  island  at  about 
latitude  19  deg.,  longitude  79  deg.  On  the 
morning  of  Aug.  14  the  storm  was  over  ex- 
treme western  Cuba,  moving  a  little  more 
north  of  west.  Havana  reported  a  barom- 
eter of  29.72  in.,  with  a  maximum  wind 
velocity  of  56  miles  an  hour  from  the  east. 
By  this  time  the  wind  had  reached  38  miles 
an  hour  from  the  east  at  Key  West,  and  a 
radio  report  from  a  vessel  only  a  short  dis- 
tance southwest  of  Key  West  reported  a 
wind  of  65  miles  an  hour  from  the  east. 
During  Aug.  14,  as  the  storm  center  passed 
over  extreme  western  Cuba,  a  wind  velocity 
of  68  miles  an  hour  from  the  northeast 
was  reported  from  Pinar  del  Rio  and  the 
meteorological  station  at  Cape  San  Antonio, 
Cuba,  was  put  out  of  commission  owing  to 
the  destruction  of  the  radio  apparatus. 

On  the  morning  of  Aug.  15  the  storm 
center  was  in  southeastern  Gulf  of  Mexico, 
at  about  latitude  23  deg.,  longitude  89  deg. 
This  location  was  determined  largely  from 
radio  reports  from  the  east  and  northeast 
Gulf.  The  storm  was  now  moving  in  a 
northwesterly  direction,  and  at  8  p.  m.  of 
Aug.  15  a  radio  report  from  latitude  26.5 
deg.  and  longitude  88  deg.  reported  a  barom- 
eter reading  of  29.48  in.  and  a  wind  velocity 
of  64  miles  an  hour  from  the  east.  A  radio 
report  at  noon  of  the  same  day  at  latitude 
27  deg.  longitude  86  deg.,  gave  a  barometer 
reading  of  29.54  in.  and  a  wind  velocity  of 
74  miles  an  hour  from  the  east.  On  the 
morning  of  Aug.  16  the  storm  center  was 
apparently  at  about  latitude  26.5  deg.. 
longitude  93  deg.,  and  during  the  night 
moderate  east  and  southeast  gales  had  oc- 
curred on  the  middle  Gulf  coast  with  tides 
from  1  to  2  ft.  above  normal.  At  the  same 
time  the  barometer  reading  at  Galveston 
was  29.62  in.,  with  a  maximum  wind  velocity 
of  38  miles  an  hour  from  the  northeast. 
Very  rough  seas  were  reported  at  Gulf  sta- 
tions west  of  Mobile. 

Hurricane  Reaches  Galvbston 

During  the  night  of  Aug.  16-17  the  storm 
passed  into  Texas  just  south  of  Galveston, 
and  at  2.45  a.  m.  of  Aug.  17  the  barometer 
reading  at  that  station  was  28.63  in.— 0.21 
in.  higher  than  the  lowest  reading  during 
the  storm  of  1900.  The  maximum  wind 
velocity  was  93  miles  an  hour  from  the  east 
at  2.37  a.  m.  and  the  tide  was  6  in.  higher 
than  that  during  the  1900  storm.  The  hur- 
ricane winds  continued  for  19  hr.  at  Galves- 
ton. At  5.30  a.  m.  of  Aug.  17  the  barometer 
reading  at  Houston  was  28.21  in. — 0.21  in. 
lower  than  any  reading  reported  during  the 
storm  of  1900 — and  the  wind  blew  at  the 
rate  of  80  miles  an  hour  from  the  southeast 
and  northeast.    At  8  a.  m.  of  Aug.  17  the 
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storm  was  central  a  short  distance  west  of 
Houston  with  a  tendency  toward  a  more 
northerlj'  direction.  The  storm  now  moved 
northward  with  steadilj'  decreasing  inten- 
sity, and  on  the  morning  of  Aug.  18  it  was 
^oitrml  over  the  central  portion  of  east 
Texas  with  a  barometer  reading  of  29.50  in. 
or  a  little  lower.  There  was  then  a  recurve 
to  the  northeastward,  with  a  slow  velocity 
of  progression,  and  on  the  morning  of  Aug. 
19  the  storm  was  central  over  the  northeast 
portion  of  east  Texas,  with  a  barometer  of 
29.58  in.  at  Dallas. 

During  the  night  of  Aug.  19-20  the 
storm  again  began  to  increase  in  intensity, 
with  a  northeastward  movement,  and  on  the 
morning  of  Aug.  20  it  was  central  over 
southeast  Missouri  with  a  barometer  read- 
ing of  29.42  in.  at  Cairo,  111.,  and  with  a 
wind  from  the  southeast.  At  8  p.  m.,  Aug. 
20,  the  barometer  reading  at  Evansville, 
Ind.,  was  29.40  in.,  and  on  the  morning  of 
Aug.  21  the  storm  was  central  over  Indiana, 
with  a  barometer  reading  of  29.52  in. 

Torrential  Rainfall 

The  rainfall  accompanying  the  storm  was 
torrential  over  east  Texas,  northwest  Louis- 
iana, Arkansas,  east  and  south  Missouri, 
and  southern  Illinois.  Complete  reports  of 
precipitation  from  Texas  stations  are  not 
yet  available,  but  the  total  fall  during  the 
storm  probably  ranged  between  5  and  15  in. 
At  St.  Louis  the  rainfall  for  the  24  hr.  end- 
ing at  8  p.  m.,  Aug.  20,  was  7  in.,  and 
moderate  gales  occurred  over  east  Missouri, 
the  lower  Ohio  valley,  and  west  Tennessee. 
There  were  also  severe  northerly  gales  over 
the  interior  of  east  Texas  on  Aug.  17,  the 
wind  velocities  ranging  from  44  to  60  miles 
an  hour,  the  latter  at  San  Antonio. 

In  the  vicinities  of  Galveston  and  Hous- 
ton, and  from  thence  northward,  enormous 
losses  were  reported,  some  of  the  figures 
reaching  as  high  as  $60,000,000,  of  which 
$40,000,000  was  in  crops.  These  figures, 
however,  must  be  a  gross  exaggeration. 
Another  result  of  the  storm  was  the  floods 
in  the  Texas  and  Arkansas,  and  the 
middle  Mississippi  rivers.  These,  however, 
do  not  promise  to  become  of  great  im- 
portance, except  in  the  White  River  of 
Arkansas. 

Track    of    Storm    Follows    Course    of 
Hurricane  of  1900 

The  track  of  the  storm  is  shown  in  the 
chart  herewith  and  there  is  also  included 
the  track  of  the  storm  of  September,  1900. 
It  will  be  seen  that  the  two  tracks  are  very 
similar  as  a  whole  and,  so  far  as  can  be  de- 
termined at  present,  the  storms  were  of 
about  equal  intensity.  The  highest  5-min. 
velocity  at  Galveston  during  the  1900  storm 
was  84  miles  an  hour,  while  during  the  1915 
storm  it  was  93  miles  an  hour.  However, 
during  the  1900  storm  the  anemometer  blew 
awa;  immediately  after  the  wind  reached 
the  velocity  of  84  miles  an  hour,  and  the 
official  in  charge  of  the  Weather  Bureau 
station  estimated  that  the  wind  later 
reached  a  velocity  of  120  miles  an  hour. 

Weather  Bureau's  Warnings 

The  first  warnings  were  issued  by  the 
U.  S.  Weather  Bureau  at  9.45  a.  m.,  Aug. 
10,  when  the  storm  was  noted  near  the 
island  of  Martinique,  and  they  were  issued 
regularly  thereafter  to  all  ports  on  the 
Atlantic  and  Gulf  coasts  and  distributed  by 
radio  from  Arlington  and  Key  West  twice 
or  thrice  daily. 

On   the   morning   of   Sunday,    Aug.    15, 


northeast  storm  warnings  were  ordered  on 
the  Gulf  coast  from  New  Orleans  to 
Apalachicola,  Fla.,  and  at  5  p.  m.  warnings 
were  changed  to  hurricane  at  New  Orleans, 
and  hurricane  warnings  were  also  ordered 
displayed  at  all  places  from  New  Orleans 
to  Brownsville,  Tex.  These  warnings  were 
continued  at  5  p.  m.,  Aug.  16,  for  another 
24  hr.  An  inspection  of  the  charts  in  con- 
nection with  this  statement  will  indicate 
the  accuracy  of  the  warnings  so  far  as  the 
direction  and  movement  of  the  storm  were 
concerned. 

Motor-Cyclists  Spread  Alarm 

During  the  storm  of  1900  it  was  esti- 
mated that  over  6000  persons  lost  their 
lives  at  Galveston  and  vicinity,  and  that 
this  horror  was  not  repeated  during  the 
present  storm  was  undoubtedly  due  to  the 
magnificent  sea-wall  erected  by  the  citizens 
of  Galveston  shortly  after  the  storm  of 
1900,  as  well  as  to  the  fact  that  the  heaviest 
winds  in  1915  did  not  come  directly  from 
the  south  or  Gulf  quarter  as  they  did  in 
1900.  It  should  be  added  also  that  the 
personal  efforts  of  W.  P.  Stewart,  in  charge 
of  the  local  office  at  Galveston,  Tex.,  cer- 
tainly saved  the  lives  of  many  of  the  resi- 
dents of  Galveston  Island.  Mr.  Stewart 
upon  receipt  of  the  first  warnings  sent  out 
men  on  motorcycles  to  all  parties  that  could 
be  reached  on  the  island  within  a  radius  of 
30  miles  from  the  city.  These  persons  were 
warned  that  unless  they  immediately  left 
for  places  of  safety  they  would  surely  lose 
their  lives.  From  press  despatches  it  is 
apparent  that  hundreds  of  lives  were  saved 
by  these  warnings. 


tion  of  the  pipes  across  the  bay.  A  tem- 
porary system  of  piping  the  water  from 
the  city  plant  several  miles  up  the  main- 
land has  been  built,  and  is  now  in  use  pend- 
ing the  reconstruction  of  the  main  pipe  line. 
"Galveston  citizens  on  the  day  after  the 
storm  announced  that  no  outside  relief 
would  be  necessary.  A  central  committee 
composed  of  representatives  of  business, 
labor  and  religious  organizations  are  fur- 
nishing temporary  relief  in  all  cases." 


John  B.  Hawley  Confirms  View  That 
Sea-Wall  Saved  Galveston 

THE  following  telegram  was  received 
from  John  B.  Hawley,  consulting  engi- 
neer, of  Fort  Worth,  Tex.: 

"The  city  of  Galveston  was  saved  on 
Aug.  16  and  17  by  a  concrete  sea-wall  that 
encircles  the  city  Gulf  front.  This  wall  was 
built  after  the  1900  storm  as  a  protection 
against  the  Gulf  waves,  and  has  fulfilled  its 
mission.  In  the  whole  structure  there  is 
not  a  single  break.  The  sea-wall  has  re- 
duced the  storm  loss  to  a  minimum. 

"To  the  United  States  Weather  Bureau 
is  due  great  credit  for  their  warnings.  The 
loss  of  life  in  the  city,  back  of  the  sea-wall 
was  less  than  a  dozen,  mostly  people  who 
in  attempting  to  get  to  places  of  safety 
were  either  drowned  or  struck  down  by  fly- 
ing missiles.  The  loss  of  life  in  the  bay, 
and  in  the  small  towns  unprotected  on  the 
mainland  will  aggregate  not  to  exceed  100. 

"The  property  loss  has  been  varioussly 
estimated.  Mayor  Lewis  Fisher,  in  a  state- 
ment to  the  press,  estimates  the  damage  to 
property  at  $2,500,000.  The  loss  has  been 
variously  estimated  from  the  mayor's  fig- 
ures up  to  $10,000,000.  The  heaviest  loss 
is  in  the  causeway  that  connects  Galveston 
Island  with  the  mainland.  This  was  partly 
demolished  during  the  storm  and  railroad 
and  interurban  traffic  cannot  be  resumed 
until  temporary  structures  on  which  work 
is  now  progressing  are  serviceable.  Indi- 
vidual losses  were  sustained  by  many  per- 
sons who  owned  cottages  and  bungalows 
near  the  Gulf  front.  Back  of  the  sea-wall 
the  loss  to  merchants  in  salt-water  damage 
to  stocks  is  also  large. 

"The  city  was  without  water  for  several 
days  after  the  storm,  owing  to  the  destruc- 


Builders  of  the   Causeway   Tell   of 
the  Storm's  Effect 

FURTHER  information  as  to  the  damage 
to  the  causeway  is  contained  in  the  fol- 
lowing extracts  from  a  letter  received  from 
the  Blodgett  Construction  Company,  of  Kan- 
sas City,  who  built  the  structure: 

"Referring  to  your  letter  relative  to  the 
Galveston  Causeway,  we  quote  below  our 
first  information  relative  to  the  damage. 
This  information  was  in  a  wire  from  our 
representative,  John  Springer,  at  Galves- 
ton, dated  Aug.  21  at  8.45  p.  m. 

"  'The  protecting  slabs  and  handrails  on 
the  protected  roadway  did  not  stand  the 
force  of  the  waves,  which  went  over  the  top 
of  the  protection  and  scooped  the  sand  out, 
letting  the  slabs  collapse.  Every  sheet  pile 
and  the  sheet-pile  caps,  including  all  the 
rods,  are  in  place  so  perfectly  that  the  wa- 
ter is  standing  2  ft.  higher  between  the 
concrete  pile  walls  than  outside.  The 
arches  are  all  in  perfect  condition,  includ- 
ing the  sand  fill  on  the  arches.  There  is 
no  damage  at  all  to  the  handrail  on  the  arch 
bridge,  and  no  damage  to  the  lift  bridge.' 

"We  quote  the  following  extracts  from 
Mr.  Springer's  personal  letter  of  Aug.  19: 

"  'The  storm  was  more  severe  than  in 
1900;  the  water  was  higher  and  lasted 
longer.  There  was  very  little  loss  of  life 
and  property  damage  was  not  so  heavy  as 
in  1900.  The  bath  houses  at  the  beach 
washed  away,  and  the  casino  building  was 
wrecked.  All  the  larger  buildings  here 
weathered  the  storm  in  fine  shape  and  there 
was  less  damage  at  the  Galvez  than  there 
were  at  the  Rice  in  Houston.' 

"We  have  not  received  any  photographs 
as  yet  from  Mr.  Springer,  but  shall  for- 
ward any  that  we  may  receive.  We  are, 
however,  sending  three  construction  views 
[space  did  not  permit  showing  them] 
which  show  a  little  of  the  protected  road- 
way, of  which  there  are  3696  ft.  on  the 
mainland  end  and  4523  ft.  on  the  Galves- 
ton end.  The  concrete  slabs  extended  on 
the  side  slopes  from  the  concrete  caps  on 
top  of  the  concrete  piles  up  to  the  roadway, 
but  it  was  from  the  top  of  this  roadway 
that  the  sand  was  scooped  by  the  waves, 
allowing  the  concrete  slabs  and  handrail  to 
collapse." 


Plowing  Up  the  Subgrade  and  re-roll- 
ing to  get  an  even  compactness  on  country 
roads  on  which  concrete  is  to  be  laid  is  a 
practice  recommended  by  J.  H.  Mayne,  con- 
sulting engineer,  of  Council  Bluffs,  Iowa. 
Many  specifications  call  for  non-disturbance 
of  the  original  earth  when  shaping  the  sub- 
grade.  On  many  country  roads  the  wheel- 
track  area  has  been  compacted  for  years 
much  more  than  the  sides.  Mr.  Mayne  is  of 
the  opinion  that  it  is  impossible  to  compact 
the  sides  by  rolling  to  the  same  degree  as 
the  center  space,  and  that  there  is  a  likeli- 
hood of  future  settlement  under  load  at  the 
sides  and  consequent  longitudinal  cracks. 
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Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Draw  Span  of  Harlem  River  Bridge 
Floated  to  Place 

On  Sunday  morning,  Aug.  22,  the  new 
double-deck  1100-ton  draw  span  for  the  bridge 
which  carries  the  Second  and  Third  Avenue 
elevated  lines  in  New  York  City  across  the 
Harlem  River  was  floated  into  place.  The  old 
span  was  removed,  after  being  lifted  on  two 
barges,  at  5.45  a.  m.  The  first  train  was 
run  over  the  new  span  at  12.42  p.  m.  Four 
barges  were  used  to  float  the  new  span,  and 
twenty-four  sand  jacks  were  used  to  help  the 
tide  in  lowering  it  into  place.  The  entire 
operation  was  carried  out  to  schedule  without 
mishap.  The  placing  of  the  two  new  approach 
spans  for  this  bridge  was  described  on  page 
341  of  the  Engineering  Record-  for  March  31, 
1915.  An  account  of  the  operation  of  putting 
in  the  draw  span  will  appear  in  an  early  issue 
of  the  Engineering  Record. 


line  at  St.  Albans,  W.  Va.,  was  knocked  down 
Aug.  17  by  a  derailed  passenger  train,  crush- 
ing through  part  of  the  train  and  killing  five 
people.  The  accident  was  caused  by  a  broken 
rail  outside  the  tunnel,  90  ft  from  the  portal ; 
the  rail  was  piped  through  the  center  of  the 
head,  in  such  a  way  that  it  could  not  have 
been  detected  by  ordinary  inspection.  The 
tunnel  is  360  ft.  long,  on  an  8-deg.  curve,  and 
is  lined  with  timber  except  for  short  distances 
at  each  end. 

The  train  consisted  of  an  engiBe,  express 
car,  mail  and  baggage  car  and  three  coaches. 
The  engine  and  forward  truck  of  the  express 
car  passed  over  the  broken  rail  safely,  but 
the  rear  truck  left  the  track  and  the  derailed 
coaches  knocked  down  23  lin.  ft.  of  the  tim- 
ber lining,  allowing  the  timber  arch  and  pack- 
ing above  to  fall  and  crush  through  one  end 
of  one  of  the  coaches. 


Train   Derailed  in   Ttinnel   Knocks 
Lining  Down  on  Itself 

A  section  of  the  timber  lining  of  a  short 
tunnel  near  McCorkle,  W.  Va.,  on  the  Coal 
River  Railway,  a  branch  of  the  Chesapeake 
&   Ohio   Railway,   connecting   with  the  main 


Plans  for  Hetch    Hetchy  Railroad 
Almost  Completed 

Plans  are  almost  completed  by  the  city  en- 
gineer's forces  in  San  Francisco  for  the  re- 
maining 58  miles  of  railroad  to  connect  the 
Hetch  Hetchy  dam  site  with  the  Sierra  Rail- 
way, and  it  is  expected  that  contracts  for  con- 
struction will  soon  be  let. 


Court  Orders  New  York  Board  to 
Approve  Subway  Contract 

A  peremptory  writ  of  mandamus,  issued 
Aug.  23  by  Justice  Sheam  of  the  New  York 
Supreme  Court,  orders  the  Board  of  Estimate 
of  New  York  City  to  "reconvene  forthwith" 
and  approves  in  its  original  form  the  contract 
awarded  to  the  Holbrook,  Cabot  &  Rollins  Gor>- 
poration  for  the  construction  of  the  MCtion 
of  the  Broadway  subway  at  Tiroes  Square. 
The  Board,  as  noted  on  page  241  of  the  Engi- 
neering Record  for  Aug.  21,  had  omitted  ft 
clause  relating  to  payment  for  extra  work  by 
supplementary  agreement  between  the  con- 
tractor and  the  Public  Service  Commission  and 
had  then  attempted  to  approve  the  contract 
in  its  modified  form.  The  contractors  refused 
to  accept  the  modified  contract  on  the  ground 
that  it  was  invalid,  and  brought  the  court  ac- 
tion referred  to.  The  Court  agreed  that  the 
Board  of  Estimate  had  no  power  to  alter  the 
contract  after  bids  had  been  received.  In 
commenting  on  the  action  of  the  board,  the 
Court  said  in  part: 

"The  course  that  has  been  pursued  in  re- 
spect to  this  contract  is,  to  say  the  least,  most 
unbusinesslike.  If  it  were  to  prevail,  no  bidder 
for  city  work  could  ever  know  where  he  stood. 
There  must  be  some  reasonable  certainty  in 


Work  Now^  in  Full  Sv^^ing  on  New  York  City's  Forty-sixth  Street  Pier 
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MIXING  PLANT  IS  READY 


ROCK  IS  DISPOSED  OF  FROM  OLD  FORTY-FIFTH  STREET  PIER 
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these  large  matters,  ajid  in  the  end  the  city 
would  be  the  loser  by  having  the  courts  ap- 
prove such  methods  as  are  here  disclosed, 
where,  after  public  hearings  on  the  form  of 
contract,  advertisement  of  its  terms,  invita- 
tions to  bid  thereon  and  an  award  to  the  low- 
est bidder,  an  attempt  was  made  to  coerce  the 
contractor  into  accepting  a  materially  differ- 
ent contract." 

Referring  to  the  merits  of  the  alternative 
method  of  paying  for  extra  work  to  which 
the  Board  objected,  the  Court  said: 

"It  is  true  that  an  alternative  provision  in 
the  contract  also  furnishes  an  opportunity  for 
favoritism  and  jobbing.  The  new  policy  at- 
tempted to  be  put  into  effect  by  the  Board  of 
Estimate  may  be  wise,  in  spite  of  the  fact  that 
the  alternative  plan  has  worked  well  and  has 
been  generally  considered  most  satisfactory. 
But  this  would  have  no  bearing  on  the  legal 
question,  many  times  decided,  that  the  contract 
cannot  be  materially  changed  after  advertis- 
ing. It  cannot  be  seriously  contended  that 
the  Board  of  Estimate  has  the  power  to  at- 
tach to  a  contract  a  condition  that  will  in- 
validate the  contract." 

The  Justice  ordered  that  the  contract  be 
delivered  and  that  work  go  forward  at  once. 
He  pointed  out  that  under  the  terms  of  the 
original  contract,  the  contractor  was  bound  to 
accept  payment  for  extra  work  under  the 
clause  stricken  out  by  the  Board,  or  under 
another  clause  which  the  Board  approves,  pro- 
Tiding  payment  at  cost  plus  10  per  cent,  at 
the  option  of  the  Public  Service  Commission. 
The  Justice  held  that  the  Public  Service  Com- 
mission could  agree  to  exercise  that  option  in 
favor  of  the  cost  plus  10  per  cent  clause  pend- 
ing a  settlement  of  the  case  in  the  higher 
courts,  in  case  the  Board  of  Estimate  decided 
to  appeal  from  the  court's  decision. 


Proposes    City-Owned    Tunnel    for 
All  Baltimore  Railroads 

A  plan  for  a  municipally  owned  and  elec- 
trically operated  system  of  timnels  and  ap- 
proaches connecting  with  the  Pennsylvania, 
Baltimore  &  Ohio  and  Western  Maryland 
railroads  and  the  proposed  city  belt  line  on 
Key  Highway,  was  submitted  Aug.  19  by 
Mayor  Preston  of  Baltimore  to  the  City  Plan- 
ning Commission  of  that  city.  The  plan  con- 
templates a  union  station  at  Biddle  Street  and 
the  Fallsway.  The  tunnel  would  have  easy 
curves  and  a  maximum  grade  of  0.5  per  cent, 
as  compared  with  1.2  per  cent  for  the  Penn- 
sylvania and  1.5  per  cent  for  the  Baltimore  & 
Ohio.  It  would  also  shorten  these  lines  a 
mile  and  half  a  mile  respectively,  and  afford 
an  entrance  for  any  new  railroad  coming  to 
the  city.  The  total  estimated  cost  of  tunnel, 
approaches  and  equipment  is  given  as 
117^9,000. 


New  Mexico  Water  Board  Upholds 
Rights  of  Irrigators 

A  decision  recently  rendered  by  the  New 
Mexico  State  Water  Board  declares  that  the 
using  of  the  upper  waters  of  the  Rio  Grande 
for  irrigating  purposes  will  not  affect  the 
efficiency  nor  work  to  the  detriment  of  the 
Elephant  Butte  dam  and  other  water  rights 
which  depend  for  their  supply  on  the  lower 
waters  of  that  stream.  The  action  of  the 
board  is  the  result  of  an  appeal  by  the  Arling- 
ton Land  Company  of  Rio  Arriba  County, 
from  an  earlier  ruling  by  the  State  engineer, 
and  confers  upon  the  areas  drained  by  the 
upper  waters  of  the  Rio  Grande  privileges 
which,  under  former  State  and  Government 
rulings,  it  was  claimed,  had  been  curtailed 
or  restricted,  to  the  detriment  of  users  in 
the  district. 

In  its  decision  the  board  declared  in  part: 
"There  is  water  in  the  Rio  Grande  sufficient 
for  supplying  the  needs  of  the  United  States 
under  its  projects  and  also  sufficient  to  pro- 
vide the  amount  desired  by  the  Arlington 
Land    Company    under    its    applications,    the 


amount  covered  by  such  applications  being  less 
than  one-third  of  the  average  yearly  surplus 
of  water.  We  see  no  reason  why  the  bene- 
ficial use  of  this  surplus  water  should  be 
either  prevented  or  delayed."  The  decision 
also  states  that  if  the  Government  "considered 
that  the  applications  of  the  Arlington  Land 
Company  were  detrimental  to  its  proposed 
appropriations  of  waters  of  the  Rio  Grande, 
it  was  under  obligations  to  file  a  formal  pro- 
test in  the  office  of  the  State  engineer  and 
set  up  and  define  the  grounds  on  which  it  be- 
lieved its  right  to  rest,  the  same  as  any  in- 
dividual appropriator  of  water  would  be 
obliged  to  do  under  the  same  conditions." 


New  England  Waterworks  Conven- 
tion Will  Visit  Kensico  Dam 

The  program  for  the  thirty-fourth  annual 
convention  of  the  New  England  Waterworks 
Association,  to  be  held  at  the  Waldorf-Astoria 
Hotel,  New  York  City,  Sept.  7,  8  and  9,  was 
made  public  this  week.  Twenty  papers  are 
scheduled  for  presentation,  among  them  one 
on  "The  Present  Status  of  the  Catskill  Water 
Supply  for  New  York  City,"  by  J.  Waldo 
Smith,  chief  engineer.  Board  of  Water  Sup- 
ply. Two  sessions  are  to  be  devoted  to  mat- 
ters of  interest  to  waterworks  superintendents. 
There  will  be  a  boat  ride  up  the  Hudson 
River  on  the  afternoon  of  Sept.  8,  and  a  trip 
to  the  Kensico  dam  of  the  Catskill  aqueduct 
is  scheduled  for  Sept.  9.  The  convention  ar- 
rangements have  been  made  by  a  committee 
consisting  of  Alfred  D.  Flinn,  chairman, 
Charles  W.  Sherman,  William  W.  Brush, 
Francis  F.  Longley,  Henry  B.  Machen,  Fred 
S.  Bates  and  Dennis  F.  O'Brien. 


^  Chicago'Excursion  Boat  Tested 

Sand  bags,  equivalent  to  the  weight  of  4687 
passengers,  1000  more  than  permitted  by  law, 
were  piled  on  one  side  of  the  Christopher  Co- 
lumbus, a  whaleback  pleasure  steamer  in  the 
Chicago  River,  without  tipping  it  over.  The 
test  was  made,  Aug.  5,  as  an  experiment  in 
stability,  under  the  direction  of  Capt.  James 
Lee  Ackerson,  U.  S.  naval  constructor,  and 
Edward  C.  Gillette  of  the  U.  S.  Lighthouse 
Bureau.  After  the  sand  weighing  375  tons  was 
transferred  to  the  three  decks  the  vessel 
steamed  out  into  the  lake  with  its  load  of  250 
persons  including  city  and  federal  officials. 
It  was  announced  that  the  boat  listed  at  an 
angle  of  10  to  12  deg.  The  ballast  tanks  were 
empty  and  the  metacentric  height  of  the  vessel 
was  lowered  from  64  to  36  in. 


Personal  Notes 

First-Lieut.  Joseph  C.  Mehaffey,  Corps  of 
Engineers,  U.  S.  A.,  has  been  detailed  as  a 
member  of  the  Board  of  Road  Commissioners 
for  Alaska,  succeeding  Capt.  Glen  E.  Edgerton, 
relieved. 

J.  H.  Lendi,  formerly  assistant  to  A.  G. 
Carlson,  mechanical  engineer  of  the  Universal 
Portland  Cement  Company,  208  South  La  Salle 
Street,  Chicago,  has  been  appointed  electrical 
engineer  in  the  engineering  department  of  the 
company. 

E.  S.  Mudge,  formerly  division  engineer  for 
the  Atchison,  Topeka  &  Santa  Fe  Railway  at 
Wellington,  Kan.,  has  been  appointed  assistant 
engineer  in  charge  of  valuation  of  the  com- 
pany's Western  lines,  with  headquarters  at 
Amarillo,  Tex. 

Harvey  C.  Miller,  consulting  and  construct- 
ing engineer  specializing  in  reinforced  con- 
crete, who  represents  the  "American  System 
of  Reinforcement,"  has  moved  his  offices  from 
1  Madison  Avenue  to  40  West  Thirty-second 
Street,  New  York  City. 

J.  Borge,  formerly  chief  engineer  of  the 
National  Incinerator  Company  of  New  York 
City,  and  of  Lewis  &  Kitchen  of  Chicago  and 
Kansas  City,  has  organized  and  is  president 
of    the    Borge    Incinerator    Corporation,    with 


office  in  the  Flatiron  Building,  New  York  City. 
In  addition  to  contracting  for  the  installation 
of  incinerators  and  industrial  furnaces  the  cor- 
poration will  engage  in  practice  as  consulting 
engineers  in  these  branches. 

The  Harrisburg  Water  Laboratories  have 
been  organized  at  Harrisburg,  Pa.,  for  the 
chemical  and  bacteriological  examination  of 
water,  sewage,  trade  wastes  and  other  asso- 
ciated substances.  The  organization  consists 
of  Leslie  McCreath,  junior  member  of  the  firm 
of  Andrew  S.  McCreath  &  Son,  analytical  and 
consulting  chemists,  Harrisburg,  who  still  re- 
tains his  interest  in  that  firm;  Dr.  George  R. 
Mofflt,  city  chemist  and  bacteriologist,  patholo- 
gist to  the  Harrisburg  Hospital  and  head  of 
the  Mofflt  Bacteriological  Laboratory,  and 
Farley  Gannet,  whose  resignation  from  the 
office  of  engineer  to  the  State  Water  Supply 
Commission  of  Pennsylvania  to  engage  in 
private  practice  as  consulting  engineer  was 
noted  in  these  columns  July  24. 

G.  R.  G.  Conway,  whose  resignation  from 
the  office  of  chief  engineer  of  the  British 
Columbia  Electric  Railway  Company,  Ltd.,  and 
the  Vancouver  Power  Company,  was  noted  in 
these  columns  July  10,  has  opened  offices  at 
the  Royal  Bank  Building,  Toronto,  Canada,  for  \ 
consulting  practice  in  civil  and  hydraulic  en- 
gineering. Mr.  Conway  was  educated  in  Great 
Britain  and  practised  engineering  in  that 
country  until  1907,  when  he  was  appointed 
chief  engineer  of  the  Monterey  Waterworks 
&  Sewer  Company,  Ltd.,  and  of  the  Monterey 
Railway,  Light  &  Power  Company,  Ltd.,  in 
Mexico.  His  term  of  service  with  the  Canadian 
companies  covered  a  period  of  very  rapid  de- 
velopment of  their  properties.  The  Lake 
Coquitlam  dam  was  constructed  under  his 
direction,  as  was  the  130-ft.  dam  on  the  Jordan 
River,  Vancouver  Island. 


Obituary  Notes 

J.  Edward  Bering,  who  constructed  the 
Horseshoe  Curve  and  the  first  long  tunnel  on 
the  Pennsylvania  Railroad,  in  Western  Penn- 
sylvania, was  killed  in  an  automobile  accident 
at  Decatur,  111.,  Aug.  19.  He  was  86  years 
of  age.  Mr.  Bering  began  his  professional 
career  on  the  engineering  forces  of  the  Penn- 
sylvania Railroad  in  1848.  He  attained  the 
grade  of  principal  assistant  in  the  civil  engi- 
neering department,  in  which  capacity  he  laid 
out  the  Horseshoe  Curve,  previous  to  his  re- 
signing from  that  company's  service  to  be- 
come associated  with  the  Erie  Railroad.  Dur- 
ing his  lifetime,  he  also  served  in  engrineering 
capacities  on  the  Bald  Eagle  Valley,  the 
Sterling  Mountain,  the  St.  Croix  &  Lake 
Superior,  the  Allegheny  Valley,  the  Boston, 
Hartford  &  Erie,  the  New  York  Central  & 
New  Haven  and  the  Pekin,  Lincoln  &  Decatur 
lines.  He  was  one  of  the  first  promoters  of 
the  oil  industry  in  the  United  States  and  was 
directly  responsible  for  the  discovery  of  coal 
in  the  vicinity  of  Decatur  in  1876. 

Mendes  Cohen,  past  president  of  the  Amer- 
ican Society  of  Civil  Engineers  and  for  many 
years  a  prominent  railway  engineer,  died  in 
Baltimore,  Aug.  13,  at  the  age  of  84.  His 
first  railway  service  was  in  the  locomotive 
works  of  Ross  Winans  at  Baltimore.  In  1851 
he  was  appointed  assistant  engineer  on  the 
forces  of  the  Baltimore  &  Ohio  Railroad,  in 
which  service  he  remained  for  about  4  years, 
when  he  was  appointed  assistant  engineer  on 
the  Hudson  River  Railroad.  He  was  ap-. 
pointed  superintendent  of  the  Ohio  &  Missis- 
sippi Railroad  in  1861.  He  left  this  com- 
pany to  become  connected  with  the  Philadel- 
phia &  Reading.  In  1872  he  was  appointed 
president  of  the  Pittsburgh  &  Connellsville 
Railroad.  He  became  a  member  of  the  Amer- 
ican Society  of  Civil  Engineers  in  1867  and 
was  elected  president  of  the  society  in  1892. 
He  served  as  chairman  of  the  Baltimore 
Sewerage  Commission  from  1893  to  1894  and 
was  a  member  of  the  board  appointed  by  Pres- 
ident Cleveland,  in  1894,  to  examine  and  re- 
port on  a  route  for  the  Chesapeake  &  Dela- 
ware ship  canal. 
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Waterworks  Articles 

IN  an  effort  to  reflect  the  general  interest 
in  the  subject  of  waterworks,  occasioned 
by  the  thirty-fourth  annual  meeting  of  the 
New  England  Waterworks  Association  in 
New  York  next  week,  the  Engineering  Rec- 
ord has  devoted  more  than  the  usual  amount 
of  space  in  this  issue  to  the  topic  which  is 
uppermost,  at  present,  in  the  minds  of 
many  of  its  readers.  The  salient  features 
of  several  of  the  articles  are  commented  on 
elsewhere  in  these  columns,  so  that  any 
further  review  is  unnecessary.  It  is  hoped 
that  waterworks  men  will  find  in  the  fol- 
lowing pages  something  of  interest  and 
value. 

Baltimore  Filters  Completed 

ANOTHER  important  municipal  filtra- 
tion plant  is  ready  for  service.  With 
the  news  that  Baltimore's  water  purifica- 
tion works  will  be  formally  opened  Sept. 
13,  St.  Louis  loses  the  distinction  of  own- 
ing the  newest  large-scale  plant  of  its  type 
in  the  country,  although  it  will  still  retain 
title  to  the  largest  mechanical  filtration 
plant  in  the  world.  One  by  one  the  big 
cities  are  abandoning  the  use  of  unfiltered 
surface  water  supplies.  New  York,  how- 
ever, is  still  using  unfiltered  water  but 
plans  for  purification  were  prepared  several 
years  ago,  bids  were  received  for  the  con- 
struction of  filters  and  the  work  was  al- 
most placed  under  contract  when  a  sudden 
decision  of  the  municipal  administration 
consigned  the  project  to  a  pigeon-hole  in 
some  desk  down  at  City  Hall.  The  Balti- 
more plant,  which  has  been  described  in 
several  articles  in  this  journal,  represents 
some  of  the  latest  ideas  in  filter  plant  de- 
tail, and  the  city  has  been  fortunate  in  hav- 
ing had  an  engineer  of  the  caliber  of  James 
W.  Armstrong  to  control  the  destinies  of  its 
Lake  Montebello  water  purification  project. 

Fine  Screens  for  Drinking  Water 

ADAPTATION  of  processes  and  meth- 
ods in  successful  use  in  one  industry  to 
another  field  is  one  of  the  results  of  the 
broadening  of  the  field  of  the  engineer.  In 
the  article  on  page  291  there  is  described 
the  use  of  a  screening  plant,  common  in  the 
paper  mill  industry,  adapted  to  the  re- 
moval of  the  lower  organic  life  from  lake 
water.  Various  schemes  for  the  removal 
of  these  macroscopic  plants  and  animals 
from  western  waters  have  been  tried  for 
twenty-five  years.  Most  of  the  screens  have 
been  of  the  vertical  lift  type,  two  screens, 
one  ahead  of  the  other,  being  the  usual 
form.  At  Oakland,  Lake  Chabot  water  was 
formerly  strained  horizontally  through 
cheese-cloth  stretched  over  vertical  frames 
placed  in  the  side  of  a  long  flume.    At  pres- 


ent a  screen  plant  on  the  side  of  Marston 
Lake  opposite  to  the  one  described  con- 
sists of  shallow  square  wood  tanks  with  a 
second  square  of  screen  fi-ames  set  in  ver- 
tical slots.  In  all  of  these  plants  the  method 
of  washing  the  screens  was  not  considered 
seriously  by  the  designers.  It  very  soon 
becomes  a  burdensome  process,  particularly 
when  the  "moss  begins  to  run"  in  large 
quantities.  An  automatically  washed 
screen,  whose  operation  involves  only  the 
opening  of  a  valve  and  the  starting  of  a 
motor,  is  a  desirable  advance  in  the  treat- 
ment of  a  lake  water  subject  to  the  larger 
growths  which  cannot  be  kept  down  with 
copper  sulphate.  Growths  can  be  removed 
by  filters,  but  the  difficulties  from  short 
runs  and  high  counts  are  by  no  means  to  be 
minimized.  There  is  no  question  here  of 
hygienic  purity;  the  hypochlorite  plant 
takes  care  of  the  bacteria.  At  some  future 
date,  perhaps,  the  adaptation  will  go  still 
farther  to  the  sewage  disposal  field.  Such 
a  plant,  with  compressed  air  substituted  for 
wash-water,  is  worth  investigating. 

Strength  of  Field  Concrete 

TWO  very  definite  conclusions  can  be 
drawn  from  the  results  of  the  extensive 
and  continued  testing  of  the  concrete  going 
into  New  York's  subway  construction,  re- 
ported on  page  296.  First,  the  average 
strength  at  28  days  of  1:2:4  Portland  ce- 
ment concrete  poured  on  the  job  in  stand- 
ard cylinders  is  only  about  1500  lb.  per 
square  inch.  This  is  25  per  cent  lower  than 
the  recommended  value  of  2000  lb.  made  by 
the  Joint  Committee  for  the  required 
strength  of  this  mixture.  Possibly  the 
method  of  curing  by  sprinkling  in  the  moist 
room  may  have  decreased  the  strength  of 
these  specimens,  As  it  is  evident  from  the 
results  in  Table  2  that  many  cases  of  lower 
values  for  such  curing  conditions  were  ob- 
tained. Second,  the  strength  of  concrete 
specimens  from  the  actual  structure  exceeds 
the  strength  of  similar  specimens  cast  on 
the  work  or  made  by  hand  in  the  labora- 
tory. One  cause  of  this  strength  is 
probably  the  greater  chemical  action  in  set- 
ting which  occurs  in  the  mass  concrete,  due 
to  higher  interior  temperatures  from  chem- 
ical heat  longer  retained.  The  high  heads 
of  3  to  15  ft.  acting  on  the  concrete  in  the 
structures  and  the  resulting  consolidating 
pressure  in  the  forms  may  have  produced 
a  denser  and  stronger  concrete,  although 
there  seems  to  be  no  direct  law  of  increase 
in  strength  for  higher  heads.  The  com- 
parisons given  for  variation  of  strength 
with  other  variables,  while  not  claimed  to 
be  of  much  value  because  not  independent, 
seem  to  agree,  in  general,  with  the  usual 
results.    Perhaps  the  most  important  work 


being  done  by  the  Public  Service  Commis- 
sion in  its  influence  on  the  contractors  is 
the  continuous  testing  of  the  aggregates, 
combined  with  these  tests  of  field  concrete. 

Pan-American  Road  Congress 

FOR  the  first  time  in  their  histories  the 
American  Highway  Association  and  the 
American  Road  Builders'  Association  will 
hold  this  year  a  joint  convention — the  Pan- 
American  Road  Congress — which  will  open 
at  San  Francisco,  Sept.  13,  and  continue  in 
session  for  five  days.  In  the  past  these  two 
organizations  have  held  separate  meetings, 
involving  a  duplication  of  effort  for  which 
the  Engineering  Record  can  see  no  justifi- 
cation. The  joint  meeting,  therefore,  will 
be  worth  watching,  and  the  opinions  of 
those  who  attend  it  will  be  valuable  as  in- 
dicating whether  one  road  convention  is 
preferable  to  two  meetings,  both  of  National 
scope.  From  the  program  containing  the 
list  of  papers  to  be  presented  the  Pan- 
American  Road  Congress  will  be  well  worth 
while.  The  committee  has  very  wisely  set 
aside  ample  time  for  discussion  and  selected 
engineers  particularly  well  qualified  to  lead 
the  speaking  from  the  floor.  This  augurs 
well  for  the  success  of  the  joint  convention, 
for  discussion  of  papers  is  always  one  of 
the  most  interesting  features  of  engineer- 
ing meetings.  The  joint  congress  will 
probably  establish  between  the  two  associa- 
tions closer  relations  than  have  previously 
existed.  Whether  this  meeting  will  be  the 
means  of  effecting  the  organization  of  a 
single  National  association  in  the  highway 
field  the  future  only  will  determine. 

Making  the  Little  Filter  Work 

TO  MAKE  the  little  filter  plant  work  is 
usually  a  much  harder  problem  than  to 
get  results  from  a  large  metropolitan  sys- 
tem. When  unforeseen  difficulties  arise  in 
the  large  plant  trained  experts  are  easily 
available.  With  the  1,000,000  to  5,000,000- 
gal.  systems  any  unusual  condition  must  be 
met  by  the  superintendent.  If  the  alum 
fails  to  produce  a  floe  because  of  a  colloidal 
turbidity  his  only  chance  is  a  prayer  for  the 
rain  to  cease  and  the  river  water  to  clear 
up.  Robert  Spurr  Weston  presented  an  ex- 
cellent paper  on  difl!iculties  from  colloids  in 
waters  to  the  American  Society  of  Civil 
Engineers  several  years  ago.  The  theory 
was  explained  in  detail,  but  it  relates  more 
to  a  comparatively  clear  colored  water  than 
to  the  milky  fluid  that  flows  in  some  of  the 
southwestern  streams.  WTien  these  condi- 
tions arose  at  the  little  town  of  Burlington, 
Kan.,  the  engineers  who  had  installed  the 
plant  initiated  a  series  of  experiments,  de- 
scribed on  page  292,  to  find  out  what  was 
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happeninsr  and  what  could  be  done  to  cut 
down  the  enormous  amount  of  coagulant  re- 
quired to  maintain  a  high  standard  of  ex- 
cellence in  the  effluent  The  test  rigs  used, 
ordinary  butter-chums  for  the  laboratory 
tests  and  a  many-baffled  mixing  box  made 
by  the  village  carpenter  for  the  basin  tests, 
can  be  duplicated  at  any  small  plant  that  en- 
counters difficulties.  As  in  most  experi- 
mental work  some  things,  not  anticipated, 
eventually  led  to  practical  results.  The 
whipping  idea  produced  good  results  which 
were  duplicated  in  practice  by  the  mixing 
box.  The  idea  of  over-treating  a  small  pro- 
portion of  the  water  is  the  one  adopted  in 
many  softening  plants.  The  ability  of  lime 
to  assist  materially  in  settling  certain  tur- 
bid waters  has  long  been  known,  but  learn- 
ing just  how  it  could  be  used  to  advantage 
in  connection  with  alum  in  the  Burlington 
plant  was  worth  the  cost  of  the  experi- 
ments. Perhaps  a  word  of  warning  is  nec- 
essary— lime  may  not  give  the  same  result 
when  applied  to  every  colloidal  water. 
Then,  too,  the  constituents  must  be  known 
and  the  resulting  combinations  kept  fr«m 
producing  any  incrusting  effect. 


Municipal    Prosperity   Depends  on 
Adequate  Water  Supply 

THE  COLLAPSE  of  municipal  prosperity 
is  not  often  laid  at  the  door  of  the 
waterworks  fraternity,  but  many  citizens 
of  Council  Bluffs  feel  that  the  failure  of 
the  old  plant  to  furnish  adequate  fire  pro- 
tection and  clean  water  was  one  of  the 
largest  factors  in  driving  away  business  in 
the  late  eighties.  It  is  probably  true  that 
several  real  estate  holdups,  such  as  com- 
pelled the  South  Omaha  stock  yards  to  aban- 
don their  original  intention  to  locate  in 
Council  Bluffs,  had  no  small  share  in  forcing 
a  decline  in  the  population  curve. 

After  the  city's  implement-manufacturing 
houses  were  burned  out  twice  and  had  suf- 
fered numberless  individual  losses,  mainly 
because  they  had  to  rely  on  one  6-in.  water 
main  which  they  were  unsuccessful  in  hav- 
ing reinforced  or  enlarged,  a  general  exodus 
of  these  firms  took  place,  leaving  the  main 
street  as  deserted  as  a  village  church-yard. 
Boom-day  prosperity,  however,  like  a  super- 
saturated chemical  solution,  is  readily  crys- 
tallized into  stableness.  On  the  other  hand, 
a  small  amount  of  acidulated  discord  and 
greed  may  disassociate  and  dissolve  what 
has  already  been  crystallized  into  an  in- 
different watery  solution  of  distrust,  de- 
preciation and  insolvency.  The  water 
controversy  furnished  the  acid. 

Council  Bluffs  was  once,  and  had  the 
chance  to  continue  to  be,  the  great  city  of 
the  plains.  From  a  railroad  standpoint 
it  is  unequaled  in  location  as  a  distribution 
and  gathering  point,  but  its  citizens  chose 
discord  rather  than  harmony  and  its  neigh- 
bors grabbed  the  prize  while  they  haggled. 
It  is  not  the  intention  to  discuss  the  merits 
of  the  waterworks  controversy,  for  few  out- 
siders are  interested,  but  the  fact  remains 
that  once  this  property  was  rehabilitated 
the  city  as  a  whole  began  immediately  to  re- 
gain some  of  its  former  prosperity. 

The   downward    dip    of   the   population 


curve  has  now  been  reversed.  Few  deserted 
business  buildings  exist.  Dwellings  by  the 
score  are  going  up  in  many  parts  of  the 
city  and  the  beautiful  bluffs  for  which  the 
city  was  named  are  gradually  becoming  pop- 
ulated. No  one  could  build  on  the  higher 
levels  so  long  as  water  was  unobtainable, 
but  that  condition  of  affairs  is  now  changed 
and,  as  stated  in  the  article  on  page  286,  the 
waterworks  officials  have  gone  so  far  as  to 
spend  $30,000  to  furnish  water  to  only 
seventy  families,  in  the  belief  that  this  bluff 
territory  will  be  built  up  rapidly.  To  Den- 
ver, San  Francisco  and  a  number  of  other 
cities  bickering  over  the  water  question,  the 
experience  of  Council  Bluffs  certainly  ought 
to  be  illuminating.  To  waterworks  officials 
whose  duty  it  is  to  serve  their  customers 
efficiently  the  responsibility  of  municipal 
welfare  is  defined  in  no  uncertain  terms. 


Help  for  the  Make-It-Work  Man 

A  CLOSE  relation  between  the  technical 
data-taking  force  of  a  waterworks  sys- 
tem and  the  operators  is  gradually  becom- 
ing the  rule  rather  than  the  exception. 
Piling  up  records  for  the  chief  engineer's 
files  does  the  man  who  is  actually  running 
the  plant  no  good.  That  the  latter  must 
have  the  information  or  receive  orders 
based  on  the  latest  tests  at  the  earliest  pos- 
sible moment,  if  it  is  to  be  of  any  use  in 
most  of  the  adjustments  around  a  purifica- 
tion works,  was  long  ago  conceded  though 
not  always  lived  up  to. 

In  the  boiler  room  of  many  plants  car- 
bon-dioxide tests  are  now  made  and  imme- 
diately posted,  so  that  the  fireman  can  know 
the  condition  of  his  furnace  at  all  times. 
Such  a  system,  carried  out  at  St.  Louis 
last  year,  effected  a  saving  over  the  previous 
year  of  14.2  per  cent  in  the  amount  of  coal 
consumed.  There  are  still  a  few  places 
where  such  a  valuable  test  as  a  turbidity 
reading  is  not  made  frequently.  Even  on 
such  an  erratic  river  as  the  Missouri  this 
simple  determination  is  not  made  in  one 
plant  more  often  than  twice  a  week,  yet 
an  analyst  is  in  charge  of  the  purification 
process  and  doubtless  carries  out  regularly 
tests  for  free  and  albuminoid  ammonia, 
when  the  same  time  put  on  the  field  tests 
would  prove  far  more  profitable.  In  Denver 
bacterial  results  are  telephoned  to  the  oper- 
ators as  soon  as  the  counts  are  made,  and 
turbidity  readings  are  made  daily  by  the 
filter  attendants. 

On-the-spot  tests  are  best  if  practicable. 
Take,  for  instance,  the  road  inspector's 
problem.  If  sand  and  gravel  of  doubtful 
character  for  concrete  should  be  delivered 
on  the  job,  any  immediate  condemnation  de- 
pends on  judgment,  and  there  may  be  a 
wide  variation  in  what  different  inspectors 
will  pass.  If  the  inspector  has  means  at 
hand  to  make  his  tests  on  the  job,  his  own 
moral  fiber  is  strengthened  and  he  has 
something  tangible  on  which  to  base  an 
opinion  in  doubtful  cases.  On  a  recent  in- 
spection trip  with  a  highway  engineer  the 
question  of  accepting  a  sand,  obviously  finer 
and  more  ungraded  than  that  specified,  was 
under  discussion.  The  sand  was  not  of 
marked  inferiority,  so  it  was  hard  to  ex- 


plain to  the  contractor  why  this  kind  of  ma- 
terial would  not  make  a  good  concrete, 
whereas  if  an  adequate  test  could  have  been 
made  on  the  spot  no  further  argument 
would  have  been  necessary.  Fortunately 
for  road  construction,  as  well  as  for  water- 
works operation,  there  is  now  available 
field  apparatus  which  will  give  the  man  on 
the  job  the  necessary  information  to  sustain 
his  decisions.  It  only  remains  for  the  man 
in  the  field  to  make  use  of  what  is  available, 
and  for  the  man  in  charge  to  see  that  he  is 
supplied  with  the  proper  tools  and  in- 
structed how  to  use  them. 


Air-Bound  Filters 


THE  CLOGGING  of  water  filters  by  air 
entrained  in  the  interstices  of  the  sand 
bed  is  a  normal  phase  in  the  operations, 
from  time  to  time,  of  many  municipal 
plants.  The  output  of  a  filter  between 
cleanings  can  be  markedly  reduced  by  en- 
trained air,  even  to  an  extent  exceeding 
that  produced  by  clogging  with  silt  and  clay 
as  found  in  most  river  waters.  The  re- 
moval of  air-binding  and  its  effects  should 
be  an  important  function  of  filter-cleaning 
arrangements,  which  differ  materially  at 
different  places. 

Unusual  experiences  with  air-bound  fil- 
ters at  Wilmington,  Del.,  are  described  by 
Edgar  M.  Hoopes,  Jr.,  chief  engineer  of 
the  Wilmington  Water  Department,  in  an 
article  appearing  on  page  282  of  this  issue. 
The  Wilmington  data  deal  with  the  per- 
formances of  a  so-called  slow  sand  filter 
plant,  the  upper  portions  of  the  sand  layers 
of  which  are  cleaned  hydraulically  by  a 
Blaisdell  washing  machine.  Wash-water 
under  pressure  is  forced  through  perfora- 
tions in  the  hollow  vertical  teeth  of  the 
horizontal  stirrer  wheels  which  penetrate 
into  the  sand  for  some  distance  below  the 
surface.  The  dirty  wash-water  with  the 
accumulations  detached  from  the  sand  is 
confined  to  the  lower  compartment  of  the 
moving  machine,  whence  it  is  pumped  into 
suitable  outlet  troughs.  The  revolving  stir- 
rer wheels,  with  their  teeth  penetrating 
the  sand  to  any  desired  depth,  are  located 
in  the  moving  lower  compartment  which  is 
sealed  to  the  sand  surface  with  special 
shoes,  and  from  which  more  water  is 
pumped  than  is  delivered  through  the  per- 
forated  teeth. 

The  Wilmington  data  are  of  particular 
interest  in  that  they  represent  five  years' 
experience  at  a  sizable  plant  with  a  Blais- 
dell washing  machine  operating  on  slow 
sand  filters,  the  yield  of  which  has  been  at 
a  rate  somewhat  higher  than  is  the  ordi- 
nary practice  with  slow  sand  filters  else- 
where, which  are  cleaned  by  draining  the 
sand  bed  and  scraping  off  the  upper  por- 
tion. The  Wilmington  plant  thus  occupies, 
in  some  respects,  a  somewhat  intermediate 
position  between  an  ordinary  slow  sand 
filter  and  a  mechanical  or  rapid  filter. 

Air-binding  is  not  a  new  development  in 
the  field  of  water  filtration.  It  was  ob- 
served by  Mr.  Kirkwood  to  be  a  feature  of 
the  sand  filters  of  Europe  upon  putting  the 
filters  back  into  service  after  they  had  been 
drained  for  scraping,  and  he  suggested  fill- 
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ing  them  with  water  applied  from  below 
in  order  to  drive  out  the  air.  It  is  believed 
that  this  suggestion  of  Mr.  Kirkwood's,  con- 
tained in  his  classical  report  on  the  filtra- 
tion of  river  waters  for  the  city  of  St. 
Louis  in  1869,  was  quite  generally  adopted 
abroad  where  construction  arrangements  so 
permitted.  It  was  also  known  then  that 
sand  filters  should  be  cleaned  before  the 
loss  of  head  became  excessive,  although  it 
is  doubtful  if  the  operators  appreciated 
fully  the  complications  arising  from  the 
formation  of  a  partial  vacuum  within  the 
pores  of  the  sand  bed  and  the  consequent 
liberation  of  air,  as  explained  by  Mr. 
Hoopes. 

Liberation  of  air  was  a  characteristic  of 
the  water  filters  of  the  Lawrence  Experi- 
ment Station,  and  at  the  Lawrence  city 
filter  the  complication  of  released  air  was 
added  to  by  the  presence  in  the  pores  of 
the  sand  of  air  trapped  there  as  the  result 
of  operating  the  city  filter  intermittently, 
that  is,  draining  it  each  day  and  filling  the 
sand  with  water  applied  from  above. 

Mechanical  filters  in  their  earlier  days, 
when  relatively  coarse  sand  was  employed 
with  fairly  low  acting  head,  as  in  the  case 
of  the  old  Warren  filters,  did  not  give  seri- 
ous trouble  from  air-binding.  This  com- 
plication developed,  however,  with  the  ad- 
vent of  fine  sand  and  the  utilization  of  a 
greater  acting  head  than  the  depth  of  the 
water  above  the  sand  surface.  Undoubt- 
edly there  are  mechanical  filters  which  have 
suffered  from  unequal  and  inadequate  ar- 
rangements for  cleaning  the  sand  bed  by 
applying  wash-water  from  below.  The  prob- 
lem has  been  complicated  through  patent 
litigation  until  to-day  the  subject  is  in 
need  of  a  comprehensive  review  of  available 
evidence. 

Wilmington's  experiences  are  striking  as 
regards  the  increase  in  the  initial  loss  of 
head  noted  with  the  local  filters  as  they 
have  continued  in  service,  and  the  re- 
duction in  the  yield  of  water  filtered  be- 
tween cleanings.  The  leaky  filter  bottom 
and  inability  to  displace  air  by  applying 
water  to  the  bottom  of  the  filter  when  most 
needed  is,  of  course,  an  abnormal  feature, 
but  the  extent  to  which  the  compacting  of 
the  sand  bed  through  changes  therein  is 
normal  to  that  process  of  filter  cleaning  is 
a  problem  of  much  practical  significance. 

The  speed  with  which  a  water  filter  may 
be  cleaned  hydraulically,  as  compared  with 
the  time-consuming  task  of  draining  slow 
sand  filters,  scraping  them  and  refilling 
them  from  below  to  displace  the  air  and 
thus  guard  against  vertical  channels 
through  which  a  part  of  the  applied  water 
may  pass  at  abnormally  high  rates  of  filtra- 
tion, is  an  advantage  that  filter  operators 
will  always  appreciate.  The  Blaisdell  wash- 
ing machine  gives  to  the  slow  sand  filter 
some  of  the  advantages  of  a  mechanical 
filter  and  modifies  and  lessens  some  of  the 
disadvantages  of  the  slow  sand  filter.  In 
the  final  analysis  of  the  proposition  of  se- 
lecting a  method  of  filtration  data  should 
be  compared  on  the  basis  of  relative  costs 
by  the  different  methods  of  producing 
filtered  water  uninterruptedly  of  satisfac- 


tory quality  in  each  instance.    Further  data 
from    Wilmington    will    be   awaited    with 

interest. 


The  New  England  Waterworks 
Association's  Development 

SCIENTIFIC  and  professional  societies, 
like  individuals,  have  their  periods  of 
youth,  manhood  and  senility,  but  the  New 
England  Waterworks  Association  is  per- 
petually young.  Some  associations  have 
been  through  periods  of  buoyancy  and  de- 
pression, but  this  one  seems  always  to  be 
prosperous.  The  gray  hairs  of  the  old 
leaders  appear  to  be  no  deterrent  to  en- 
thusiasm, while  they  add  to  solidarity.  The 
convention  which,  according  to  a  long  es- 
tablished custom,  is  held  during  the  week 
of  Labor  Day,  this  year  in  New  York, 
brings  to  mind  the  fact  that  the  association 
is  now  a  third  of  a  century  old.  It  will  not 
be  out  of  place,  therefore,  to  call  attention 
to  its  growth  and  influence. 

At  the  end  of  its  first  year  it  had  27  mem- 
bers; after  ten  years,  338;  after  twenty 
years,  522;  after  thirty  years,  666;  and 
now,  in  round  numbers,  about  700,  exclu- 
sive of  honorary  and  associate  members. 
During  its  three  decades  it  has  maintained 
a  quarterly  journal,  modest  in  form,  sub- 
stantially uniform  from  year  to  year,  well 
edited  and  well  printed,  containing  a  long 
series  of  scientific  papers,  practical  articles 
and  committee  reports  of  a  high  order  of 
merit.  It  is  hard  to  find  a  journal  more, 
uniformly  satisfactory.  The  association's 
financial  policy  has  been  sound,  the  dues 
have  been  relatively  low,  $3  a  year,  and 
there  is  a  contented  feeling  among  the  mem- 
bers, for  they  realize  that  they  are  getting 
their  money's  worth. 

What  lessons  can  these  wise  men  of  the 
East,  in  waterworks  convention  assembled 
next  week,  teach  the  scientific  men  of  the 
country  in  the  way  of  organization?  In 
the  first  place  the  object  of  the  associa- 
tion is  definite  and  limited.  It  concerns 
water  supply,  a  broad  subject  to  be  sure, 
but  one  which,  nevertheless,  has  a  central 
idea  and  exerts  a  centripetal  force.  A  large 
percentage  of  the  members  live  near  enough 
to  the  headquarters  in  Boston  to  be  able  to 
attend  the  meetings  with  regularity.  Thus 
business  acquaintances  have  ripened  with 
the  years  into  firm  friendships,  and  the 
superintendents  attend  the  meetings,  not 
merely  to  hear  a  paper  by  some  noted  en- 
gineer, but  to  meet  some  other  superintend- 
ent and  learn  what  he  thinks  about  the  sub- 
ject, feeling  sure  that,  though  the  paper 
itself  be  highly  technical,  some  informal 
practical  discussion  will  arise  which  will 
make  up  for  an  overdose  of  science.  Within 
the  little  section  of  New  England  the  water 
supply  problems  are  much  alike  so  that 
feelings  of  mutual  interest  naturally  arise. 

Wisdom  has  been  shown  in  keeping  the 
management  very  largely  in  the  hands  of 
the  active  waterworks  men,  and  neither 
the  professional  engineers  nor  the  supply 
men  have  been  unduly  prominent.  Yet  it 
has  been  recognized  that  all  three  classes 
of  men  have  a  necessary  part  to  play — ^the 


engineer  to  design,  the  manufacturer  and 
salesman  to  furnish  supplies,  the  superin- 
tendent to  build  and  operate.  Then,  too, 
there  are  the  waterworks  clerk,  the  con- 
tractor and  the  water  analyst. 

Wisdom  has  been  shown  again  in  making 
the  journal  a  quarterly,  for  a  monthly  is 
too  expensive  for  a  small  association,  while 
an  annual  is  too  unresponsive.  It  is  diffi- 
cult to  get  authors  to  prepare  manuscripts 
in  time  for  monthly  issues,  and  authors 
naturally  dislike  to  have  their  papers  re- 
main unprinted  for  perhaps  a  year.  Gen- 
erally speaking,  it  is  a  good  rule  for  so- 
cieties which  meet  monthly  to  maintain  a 
monthly  journal,  for  societies  which  meet 
quarterly  to  maintain  a  quarterly  journal 
and  for  societies  which  meet  but  once  a 
year  to  publish  but  one  volume  of  proceed- 
ings a  year. 

Again  wisdom  has  been  shown  in  arrang- 
ing the  times  of  holding  the  regular  meet- 
ings— that  is,  during  the  winter  months, 
when  the  superintendents'  duties  are  less 
active,  although  no  superintendent  will  ad- 
mit that  his  work  ever  stops. 

The  association  has  been  fortunate  in 
having  several  sources  of  influence  concen- 
trated in  Boston,  the  State  Board  of  Health, 
now  known  as  the  Department  of  Health, 
the  Metropolitan  Waterworks,  and  the 
Massachusetts  Institute  of  Technology. 
These  have  been  training  schools  for  water- 
works men,  who,  although  now  scattered 
over  the  country,  still  retain  their  member- 
ship in  the  association  and  occasionally  drop 
in  at  the  meetings,  sure  to  find  old  acquaint- 
ances. In  future  meetings,  however,  they 
will  fail  to  find  one  who  has  just  departed, 
Dexter  Brackett,  the  chief  engineer  of  the 
Metropolitan  Water  Board  and  past-presi- 
dent of  the  association.  His  tall  form,  his 
genial  smile  and  his  helping  hand  will  be 
sadly  missed. 

The  New  England  Waterworks  Associ- 
ation has  never  maintained  standing  scien- 
tific committees,  yet  it  has  done  a  great 
amount  of  excellent  committee  work.  Re- 
cent examples  are  the  reports  of  the  com- 
mittees on  yield  of  drainage  areas,  meter- 
rates  and  statistics  of  filtration  plants. 
Another  important  report  on  service  pipes 
is  to  be  presented  at  the  New  York  meet- 
ing, next  week.  Subjects  are  taken  up  for 
committee  study  when  they  are  fresh  and 
when  the  need  of  concerted  action  is  obvi- 
ous. The  result  is  that  when  a  report  is 
issued  it  becomes  a  mile-stone  for  that  par- 
ticular subject. 

Thus  from  a  small  beginning  the  asso- 
ciation has  reached  a  period  in  its  develop- 
ment at  which  it  is  one  of  the  dominating 
influences  in  the  waterworks  field.  It  may 
well  be  taken  as  a  model  of  what  such  or- 
ganizations should  be.  There  exists  among 
the  members  an  esprit  de  corps  which 
means  everything  for  the  success  of  the 
association.  A  good  example  of  the  loyal 
spirit  which  pervades  the  organization  is 
furnished  by  the  decision  of  its  president, 
Leonard  Metcalf,  to  make  the  trip  from 
San  Francisco  to  New  York  and  then  back 
again  for  the  express  purpose  of  being 
present  at  the  convention  next  week. 
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Air-Bound  Filters  the  Chief  Difficulty  in  Operating  Wilming- 
ton's Water  Purification  Plant 

Negative  Head  Induces  Liberation  of  Air  in  Beds  During  Winter — Cracks  in  Floor  of  Filter  Complicate 
Problem  —  Dynamite   Used   to  Break   Ice  on    Beds — Effects  of  Sand-Washing   Machine   Discussed 

By  EDGAR   M.  HOOPES.  JR. 
Chief  Engineer,  Water  Department,  Wilmington,  Delaware 


ONE  of  the  principal  diflRculties  encoun- 
tered in  the  operation  of  water  purifica- 
tion plants  is  due  to  the  liberation  and 
entrainment  of  air  within  the  filter  beds. 
This  phenomenon,  which  occurs  in  filters  of 
both  the  rapid  mechanical  and  the  slow  sand 
types,  has  become  a  subject  of  great  interest 
to  sanitary  engineers.  Especially  is  this 
true  as  regards  slow  sand  filters,  where  the 
action  of  collected  air  is  of  serious  moment, 
frequently  preventing  the  passage  of  water 
through  the  beds.    Before  describing  a  most 


the  filtration  of  waters  containing  large 
amounts  of  air  in  solution.  Of  further  in- 
terest is  the  fact  that  at  summer  tempera- 
tures water  is  cooled  in  the  process  of 
filtration,  while  in  winter  a  slight  rise  of 
temperature  occurs.  Although  the  actual 
temperature  difference  between  the  applied 
and  filtered  water  may  not  be  great,  it  fol- 
lows that  the  tendency  of  water  is  to  absorb 
air  from  filter  beds  in  summer  and  to  re- 
lease it  within  the  beds  in  winter.  This  in 
turn  explains  why  air-binding  troubles  are 


by  362  ft.  long  and  are  constructed  to  ac- 
commodate a  Blaisdell  sand-washing  ma- 
chine. The  underdrainage  system  consists 
of  one  row  of  Brossman  tiles  laid  longi- 
tudinally down  the  center  of  each  bed,  the 
collected  filtrate  passing  through  holes  in 
the  floor  under  the  underdrains  into  a  dis- 
charge pipe  hung  close  to  the  roof  of  the 
filtered  water  reservoir.  Each  discharge 
pipe  is  equipped  with  a  Venturi  meter 
through  which  the  filtrate  passes  into  the 
main  effluent  collecting  pipe  and  thence  into 


FILTER    SAND   IN    THE    LONG,    NARROW    BEDS    OK    THE    WILMINGTON    PLANT     IS    WASHED    BY    MACHINE 


unusual  condition  of  air-binding  which  oc- 
curs at  Wilmington,  Del.,  under  certain  con- 
ditions of  temperature  in  the  applied  water, 
a  brief  review  of  the  theory  of  the  subject 
may  be  of  interest. 

Negative  Head  in  Filters 

The  amount  of  air  absorbed  by  water 
under  atmospheric  pressure  varies  almost 
inversely  as  the  temperature.  If  the  latter 
remains  constant  any  decrease  in  pressure 
will  tend  to  decrease  the  absorption  co- 
efflcients  of  the  two  principal  gases  com- 
posing air — oxygen  and  nitrogen.  If  the 
pressure  remains  constant  these  coefficients 
will  increase  as  the  temperature  decreases, 
complete  saturation  of  water  occurring  at 
about  0  deg.  C.  When  the  loss  of  head 
through  a  filter  becomes  greater  than  the 
depth  of  water  over  the  sand  a  negative  head 
is  formed  and  the  pressure  in  the  interstices 
of  the  sand  and  gravel  becomes  less  than 
atmospheric.  The  effect  of  this  reduction 
of  pressure  is  to  permit  a  portion  of  the 
air  to  escape  from  the  water  in  process  of 
filtration. 

This  point  clearly  indicates  that  negative 
heads  cannot  be  successfully .  employed  in 


severest  at  low  temperatures — the  question 
of  negative  head  being  neglected.  Ordi- 
narily water  will  contain  about  twice  the 
volume  of  air  in  solution  during  winter  as 
compared  with  summer  temperatures.  Dur- 
ing the  latter  period  filters  may  fre- 
quently be  operated  under  a  considerable 
negative  head  before  the  release  of  air  is 
evidenced  in  objectionable  quantities,  while 
such  a  procedure  in  winter,  when  water  is 
about  at  its  saturation  point,  is  immediately 
followed  by  disastrous  results.  So  much 
for  the  physics  of  the  problem — the  re- 
sults of  actual  experience  are  far  more  in- 
teresting. 

Features  of  the  Plant 

The  slow  sand  filter  plant  at  Wilmington, 
Del.,  described  in  the  Engineering  Record 
of  Nov.  20,  1909,  page  564,  embodies  many 
radical  departures  in  points  of  design.  Six 
covered  sand  beds  of  %  acre  each  in  area  are 
superimposed  upon  a  filtered  water  reservoir 
of  6,000,000-gaI.  capacity.  The  complete 
structure,  therefore,  is  two  stories  high, 
the  reservoir  or  lower  story  having  a 
groined  arch  roof  which  also  serves  as  the 
floor  of  the  filters.    The  beds  are  40  ft.  wide 


the  filtered  water  reservoir.  Reference  to 
the  illustration  will  make  the  design  clear. 
The  filtering  material  consists  of  9  in.  of 
crushed  stone,  5  in.  of  graded  gravel  and 
24  in.  of  sand,  the  latter  having  an  effective 
size  of  0.23  mm.  and  a  uniformity  coeffi- 
cient of  1.83.  Water  enters  the  filters  by 
gravity  through  a  chamber  where  the  head 
on  the  beds  is  controlled  by  a  manually  reg- 
ulated disc  valve.  The  depth  of  water  on  the 
beds  is  maintained  at  52  in.,  while  the  rate 
at  which  the  plant  is  operated  varies  from 
4,000,000  to  6,000,000  gal.  per  acre  per  day. 

Filter  Floor  Cracks 

The  plant  was  completed  and  placed  in 
operation  Jan.  16,  1910,  and  immediately  it 
was  found  that  longitudinal  cracks  had  de- 
veloped in  the  floor  of  the  filters  or  roof  of 
the  filtered  water  reservoir,  thus  allowing 
the  effluent  to  pass  directly  into  the  reser- 
voir underneath  instead  of  taking  the  in- 
tended route  through  the  underdrains  and 
effluent  pipes.  Before  final  payment  on  the 
plant  was  made  the  contractor  was  required 
to  calk  these  cracks  with  lead  wool,  the  calk- 
ing being  done  from  the  inside  of  the  reser- 
voir against  the  direction  of  pressure.  This 
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method  was  the  only  one  available  without 
removing  the  filtering  material  and  was  ap- 
parently successful.  For  the  first  two  years' 
operation  the  beds  remained  tight  and  the 
effluent  delivered  was  at  all  times  of  satis- 
factory sanitary  quality  and  appearance. 

In  January,  1912,  air-binding  trouble  was 
experienced  for  the  first  time,  and  the  suc- 
cessful operation  of  the  beds  was  seriously 
impaired.  Beginning  on  the  fourth  day  of 
this  month  the  temperature  dropped  to  5 
deg.  below  zero  and  remained  below  freez- 
ing almost  continuously  until  the  middle  of 
February.  Heavy  ice  formed  upon  all  of  the 
filters,  rendering  the  operation  of  the  Blais- 
dell  washing  machine  impossible.  During 
this  period  the  water  was  completely  satu- 
rated with  air  and  as  the  beds  could  not  be 
washed,  they  became  so  badly  bound  that 
filtration  was  completely  arrested.  Under 
this  condition  it  was  evident  that  the  plant 
would  either  have  to  be  abandoned  entirely 
or  radical  measures  adopted  to  break  the 
ice  and  permit  the  washing  machine  to  be 
used. 

Ice  Dynamited 

Efforts  to  remove  the  ice  by  ordinary 
means  having  failed,  40  per  cent  dynamite 
was  employed,  four  i/4-lb.  sticks  being  placed 
below  the  surface  of  the  ice  on  each  bed  and 
exploded.  This  method  was  successful  in 
shattering  the  ice,  which  by  this  time  was 
from  6  to  10  in.  in  thickness.  The  washing 
machine  being  again  in  operation,  it  was 
found  that  the  delay  in  cleaning  the  beds 
had  permitted  an  excessive  negative  head 
to  form  and  that  air-binding  and  compact- 
ing of  the  sand  existed  at  a  depth  below  the 
reach  of  the  washing  machine  teeth.  This 
condition  was  relieved  by  backfilling  under 
pressure  with  the  applied  water  for  a  period 
of  about  two  hours,  during  which  time  un- 
filtered  water  was  delivered  to  the  city. 

Following  the  use  of  dynamite,  which 
was  certainly  justified  under  the  circum- 
stances then  existing,  the  calking  in  the  floor 
cracks  became  loosened  and  at  least  one-half 
of  all  water  filtered  (about  11,000,000  gal. 
per  day)  passed  through  this  route  to  the 
reservoir  underneath.  The  result  of  this 
occurrence  was  the  loss  of  control  of  the 
rate  of  filtration  on  those  beds  where  leak- 
age was  of  any  amount,  the  rate  being  ex- 


cessively high  in  the  area  over  the  cracks 
and  low  over  the  remaining  portion  of  the 
bed.  The  following  winter,  1913,  being 
much  milder  in  temperature,  a  recurrence  of 
the  trouble  appeared  in  a  decidedly  less  se- 
vere form.  It  was  found  during  this  period 
that  repeated  expansion  and  contraction  of 
the  concrete  filter  building  had  seriously  ag- 
gravated the  cracks  in  the  filter  floor  which 
in  some  cases  were  from  1  to  2  in.  in  width, 
running  practically  the  entire  length  of  the 


bed,  362  ft.  Lateral  hair  line  cracks  also  de- 
veloped, running  completely  across  the  ftlters 
at  intervals  of  about  40  ft.  A  careful  in- 
Hpection  of  the  cracks  established  the 
futility  of  attempting  any  further  efforts  at 
calking.  It  was  found  during  this  winter 
that  a  definite  relationship  existed  between 
the  intensity  of  air  binding  and  the  leakage 
through  the  beds,  the  worst  disturbances 
always  occurring  on  those  beds  in  which  the 
leakage  was  greatest.  Around  the  estab- 
lishment of  this  point  hinges  a  most  inter- 
esting condition. 

Effects  of  Leakage 

The  usual  method  of  operation  at  Wil- 
mington is  to  wash  or  rake  each  bed  when 
the  loss  of  head  reaches  72  in.  This,  it  will 
be  seen,  embodies  the  use  of  a  negative  head 
of  18  in.,  since  the  depth  of  water  on  the 
bed  is  but  54  in.  No  liberation  of  air  will 
occur  during  the  average  spring,  summer  or 
fall  under  such  operating  conditions  if  the 
loss  of  head  is  not  allowed  to  exceed  this 
experimentally  determined  maximum.  It  is 
of  extreme  significance  to  note  that  the 
leakage  through  the  beds  during  periods  of 
warm  or  mild  weather  is  negligible,  the  en- 
tire filter  structure  having  expanded  until 
the  fissures  in  the  concrete  filter  floors  are 
nearly  closed.  At  such  times  a  negative  head 
slightly  greater  than  72  in.  may  be  employed 
as  a  matter  of  oiierating  economy,  the  air 
which  collects  in  the  beds  being  easily  ex- 
pelled by  draining  the  water  down  and  back- 
filling under  a  slight  pressure  with  filtered 
water  from  one  of  the  full  beds  immediately 
adjoining.  This  method  of  operation  has 
been  repeatedly  employed  without  injury  to 
the  filtering  material  or  affecting  the  quality 
of  the  filtrate.    During  periods  of  low  tem- 
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perature,  when  the  maximum  contraction 
has  taken  place  in  the  concrete  floorinjr  of 
the  beds,  a  similar  backfill  is  dissipated  as 
leakasre  through  the  cracks,  and  it  is  impos- 
sible to  establish  a  pressure  sufficiently 
gn&t  to  expel  the  collected  air. 

At  this  point  the  true  sisrnificance  of  the 
situation  becomes  evident.  When  the  full 
flow  of  water  is  not  maintained  through  the 
leaks,  which  occurs  when  the  head  becomes 
slightly  negative  and  the  pressure  within 
the  filter  falls  below  atmospheric,  air  is 
drawn  through  the  cracks  from  the  filtered 
water  reservoir  below  and  stops  the  process 
of  filtration  completely.  This  action  cannot 
occur  in  warm  weather  since  the  fissures  are 
almost  completely  closed  by  expansion,  as 
has  already  been  stated.  It  will  thus  be  seen 
that  the  location  of  the  filter  beds  over  the 
filtered  water  reservoir  has  resulted  in  a 
condition  which  is  in  many  respects  unique. 
The  behavior  of  air  in  the  Wilmington  fil- 
ters is  evidenced  by  a  high  initial  loss  of 
head  after  cleaning  or  scraping,  the  air  col- 
lecting in  the  gravel  directly  below  the  sand 
layer.  The  location  of  the  air  is  the  same, 
whether  it  be  liberated  from  the  water  in 
process  of  filtration  or  drawn  up  from  the 
filtered  water  reservoir  through  the  cracks 
in  the  beds. 

Backfill  with  Pump  to  Expel  Air 

During  the  past  two  winters  excessive 
air-binding,  due  to  the  conditions  described, 
has  been  partially  overcome  by  attaching  a 
centrifugal  pump  to  the  effluent  pipes  from 
each  bed  and  backfilling  under  a  pressure 
just  sufficient  to  expel  the  air.  The  pump 
takes  its  suction  from  the  filtered  water 
reservoir  and  the  rate  of  backfilling  i.s 
varied  from  1,500,000  to  3,000,000  gal.  per 
acre  per  day,  depending  on  the  amount  of 
leakage  through  the  bed  under  operation. 
A  pressure  of  3  lb.  has  been  found  sufficient 
to  expel  the  air  from  a  bed  which  has  been 
drain  down,  while  6-lb.  pressure  is  re- 
quired when  the  full  depth  of  water  exists. 
As  the  magnitude  of  the  cracks  in  the  floor- 
ing is  becoming  progressively  worse  with  re- 
peated expansion  and  contraction  of  the 
building,  plans  are  now  under  preparation  to 
remove  the  filtering  material  and  waterproof 
each  bed  with  asphalt  and  felt. 

It  has  been  suggested  to  the  writer  that 
part  of  the  trouble  at  Wilmington  might  be 
due  to  the  mechanical  washing  of  sand  by 
the  Blaisdell  machine.  As  this  method  of 
cleaning  is  of  fairly  recent  introduction  a 
brief  account  of  its  operations  is  necessary. 
The  washing  machine  may  be  described  as 
a  traveling  crane  spanning  a  filter  unit  and 
supporting  a  watertight  rectangular  cham- 
ber containing  the  essential  washing  ma- 
chinery and  further  provided  with  means  of 
lowering  this  chamber  to  the  sand  surface 
and  traversing  over  the  filter  while  the 
operation  of  washing  the  sand  is  proceeding. 
The  washing  chamber  may  be  raised  to  clear 
the  rim  of  the  filter,  and  the  machine  re- 
moved to  another  unit  by  the  transfer  car- 
riage. The  washing  chamber  is  subdivided 
into  two  compartments,  the  lower  or  suc- 
tion chamber,  from  which  the  dirty  wash- 
water  is  withdrawn,  containing  five  horizon- 
tal stirrer  wheels  supported  on  vertical 
shafts.  The  upper  or  dry  chamber  contains 
the  driving  mechanism  for  the  stirrer 
wheels  and  also  the  pressure  and  suction 
pump.  The  stirrer  wheels  are  equipped 
with  numerous  hollow  perforated  teeth 
which  can  be  varied  in  length  for  the  pur- 
pose of  washing  to  different  depths.  Water 
for  the  pressure  pump  is  taken  from  the 


raw  water  of  the  filter  and  supplied  to  the 
perforated  teeth  while  the  suction  pump 
withdraws  not  only  all  water  discharged 
through  the  teeth,  but  a  slight  amount  in  ex- 
cess, which  is  drawn  from  the  filter  bed.  In 
operation,  the  teeth  scour  the  sand  and  the 
wash  or  pressure  water  drives  the  dirt  up 
into  the  suction  chamber  where  it  is  with- 
drawn and  discharged  into  a  wash-water 
gutter  before  the  machine  passes  a  given 
point.  As  the  suction  is  always  in  excess 
of  the  pressure  supply  a  certain  amount  of 
clear  water  is  drawn  into  the  area  being 
washed,  thus  preventing  the  dirty  or  wash- 
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finer  than, 
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Year 
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Size,  mm. 

mm. 
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1910 

E 

0.24 

0.39 

1.63 

1911 

E 

0.22 

0.36 

1.C4 

1914 

E 

0,29 

0.43 

1.48 

1915 

E 

0.33 

0.375 

1.44 

DURING    AIR-BINDING    SIPHON    DREW    WATER 
PROM  TOP  OF  BED 

water  escaping  from  the  chamber.  The 
chamber  is  sealed  to  the  sand  surface  by 
wide  hinged  shoes  extending  in  the  front 
and  rear. 

Results  of  Sand-Washing 

The  result  of  thus  washing  the  sand  in 
place  has  been  found  to  increase  the  clog- 
ging effect  when  the  beds  are  slightly  air- 
bound.  This  is  undoubtedly  due  to  com- 
pacting of  the  sand  under  the  combined  in- 
fluence of  leakage  and  negative  head.  No 
evidence  of  sub-surface  clogging  has  ever 
been  discovered,  a  point  which  might  be 
.suggested  from  the  possibility  of  forcing 
the  finer  particles  below  the  upper  surface 
of  the  sand  through  the  action  of  the  stirrer 
wheel  teeth.  As  a  matter  of  fact,  the  tend- 
ency of  the  Blaisdell  machine  is  to  increase 
the  effective  size  of  the  sand,  the  finer  par- 
ticles passing  out  with  the  wash-water.  This 
action  may  be  controlled  with  fair  accuracy 
by  increasing  the  duty  of  the  pressure  and 
suction  pumps  until  a  velocity  is  reached 
sufficient  to  hold  the  finer  particles  of  sand 
in  suspension. 

Table  1  clearly  shows  the  results  obtained 
at  Wilmington,  the  samples  of  sand  being 
collected  from  the  top  of  the  bed  immedi- 
ately after  washing. 

Sand  analyses  were  not  made  during  the 


missing  years.  Contrasted  with  this  gradual 
change  from  a  finer  to  a  coarser  sand,  the 
average  results  of  the  entire  plant,  in  Table 
2,  are  of  interest. 

Tablb  2 — Averaqk  Results  op  Entire  Plant 

Av.  initial  loss  of  head        Average 

at  a  3  mii.  gai.  rate  yield    after 

Month  after  washing,  in.  washing,    gal. 

July  1910  3.8  13,082,000 

1911  7.25  12,719,000 

1912  14.67  7,538,000 

1913  11.17  6,228,000 

1914  22.8  3,920,000 
1916  20.67  5,782,000 


A  summer  month  is  selected  for  the  pur- 
pose of  illustration,  since  the  behavior  of 
the  filter  is  normal,  leakage  through  the  beds 
being  at  a  minimum.  From  Table  2  it  will 
be  seen  that  the  average  initial  loss  of  head 
at  a  3,000,000-gal.  rate  has  increased  with 
but  two  exceptions,  from  3.8  in.  in  1910  to 
20.67  in.  in  1915,  while  the  yield  after  wash- 
ing has  decreased  from  13,000,000  gal.  in 
1910  to  about  6,000,000  gal.  in  1915.  The 
figures  representing  the  average  yields,  give 
the  amount  of  delivery  from  the  time  a  bed 
is  washed  until  it  is  first  raked.  The  exact 
cause  of  this  condition  has  not  as  yet  been 
determined  but  is  being  studied  with  great 
interest. 

St.  Louis  Engineers  Test  Filter 
Controllers 

Results  on  Two  Types  Were   Checked   by   Three 

Methods — a  6-Inch  Disc   Meter,  a  Venturi 

Meter  and  a  Standard  Weir 

TESTS  on  two  types  of  24-in.  filter  rate- 
controllers  for  use  in  the  plant  of  St. 
Louis  were  made  previous  to  equipping  the 
filters  with  them.  Specifications  called  for 
the  maintenance  of  a  rate  of  flow  not  to 
exceed  3  per  cent  from  the  average  between 
the  limits  of  1,500,000  and  2,500,000  gal. 
daily,  with  a  variable  head  on  the  con- 
troller ranging  from  1  to  14  ft.  Between 
2,500,000  and  5,000,000  gal.  the  variation 
was  not  to  exceed  IV2  per  cent.  Reports  of 
the  test  are  given  in  the  1914  annual  re- 
port of  the  water  department,  from  which 
the  following  notes  are  taken : 

Arrangement  of  Apparatus 

The  tests  were  conducted  in  the  filter 
house  then  under  construction.  The  water 
used  in  the  test  was  pumped  from  basin  5 
by  a  motor-driven  centrifugal  pump  with 
a  capacity  of  about  3200  gal.  per  minute 
installed  on  the  edge  of  the  basin  under  a 
temporary  cover.  The  pump  discharged 
into  a  12-in.  cast-iron  pipe  line  in  which 
were  placed  two  6-in.  disc  meters  con- 
nected in  parallel.  After  passing  the 
meters  the  line  branched  into  two  12-in. 
pipes  leading  to  two  adjoining  filter  boxes, 
from  which  the  rate  of  flow  was  governed 
by  the  controllers.  The  area  of  each  filter 
box  is  1578  sq.  ft.,  including  the  central 
gutter.  No  filtering  material  has  been 
placed  in  either  box  so  that  a  total  varia- 
tion of  static  head  of  8.5  ft.  could  be  ob- 
tained in  each  test.  The  elevation  of  the 
water  in  the  basin  was  measured  with  a  rod 
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resting  on  the  strainer  system.    The  24-in 
effluent  pipes  of  these  filter  boxes  were  each 
connected  to  a  24xl0-in.  horizontal  Ven- 
turi  tube,  which  operated  the  controlling  de- 
vice of  each  apparatus,  and  with  a  vertical 
ell  connected  to  a  flume  leading  to  a  measur- 
ing weir  built  under  the  groined  arches 
supporting  the  filter  boxes.    The  weir  chan- 
nel was  25  ft.  long,  7  ft.  wide  and  21/2  ft 
deep  below  the  crest,  the  sides  and  ends  ex- 
tending 2  ft.  higher.    The  weir  was  a  rec- 
tangular notch  44  in.  wide,  cut  out  of  a  steel 
plate  i/s-in.  thick.     Seven  feet  back  of  the 
weir  a  stilling  box  5-in.  square  was  built, 
in  which  was  placed  a  hook  gage  equipped 
with  a  vernier,  controlled  by  a  micrometer 
adjusting  screw,  and  reading  to  0.001  ft. 
The  weir  channel  contained  two  baffles,  the 
first  made  of  2-in.  lumber  containing'  100 
holes  2  in.  in  diameter;  being  placed  5  ft. 
from  the  upper  end  of  the  channel  and  the 
second  baffle,  made  of  ordinary  fly  screen- 
ing, 3  ft.  ahead  of  the  first.     The  baffles 
practically  broke  up  all  wave  motion  due  to 
the  incoming  water  and  gave  a  smooth  flow 
in  the  channel  above  the  weir. 

Rates  Checked  Three  Times 

Three  measurements  of  the  rate  of  flow, 
one  by  the  6-in.  disc  meters,  one  by  differen- 
tial glass  tubes  connected  to  the  Venturi 
meter  and  one  by  the  weir,  gave  checks  on 
the  controller's  record.  The  disc  meter  in- 
dicated about  2  per  cent  greater  quantity  of 
water  than  the  weir  and  the  differential 
readings  from  the  Venturi  tubes  indicated 
the  same  quantity  as  the  weir  if  a  co- 
efficient of  0.995  for  small  flows  to  0.975 
for  the  larger  flows  were  chosen  in  the 
Venturi  meter  formula.  The  weir  measure- 
ments are  based  on  Fteley  &  Stearns  for- 
mula for  all  heads  on  the  weir  under  0.5  ft. 
and  Francis'  formula  for  heads  greater 
than  0.5  ft. 

The  method  of  operation  was  as  follows : 
Starting  with  the  filter  box  full  or  empty,  as 
the  case  might  be,  giving  a  head  of  12.5  ft. 
or  4  ft.  on  the  controlling  Venturi  meter, 
the  water  was  gradually  lowered  or  raised 
in  the  filter  box  producing  a  gradual  varia- 
tion of  head  similar  in  the  first  case  and 
opposite  in  the  second  to  variation  of  head 
actually   produced   in    filtration,   but   more 
rapidly  than  would  likely  occur  in  practice. 
Both  controllers  tested  utilized  the  prin- 
ciple of  the  Venturi  tube  for  regulating  the 
throttling  valve  on  the  24-in.  effluent  pipe. 
Controller  A  had  a  small  pitot  tube  in  the 
center  of  the  throat  of  the  Venturi  tube 
and  passing  out  through  the  wall  at  the 
top,  and  a  piezo  tube  connected  to  the  bot- 
tom of  the  throat.     Both  of  these  tubes 
(%-in.  pipe)  were  connected  to  a  cast-iron 
cylinder  about  24   in.   long  and  20  in.  in 
diameter  called  the  "controller,"  located  on 
the  floor  under  the  groined  arches.     This 
cylinder     contained     four     compartments. 
Compartments  A,  B,  and  C,  D  were  sepa- 
rated  by   two   16-in.  circular  plates,  MM, 
connected  by  a  small  rod,  P,  and  both  plates 
connected  to  the  walls  of  the  cylinder  by  a 
thin  fiber  diaphragm.     The  rod  connecting 
the  plates,  MM,  passed  through  the  bulk- 
head R,   and   connected  to  it  by  a  small 
diaphragm,  to   eliminate   friction   or   leaks 
which  might  be  caused  by  a  stuffing  box. 
This  rod  connected  to  a  pilot  valve  E  and 
with  a  very  small  movement  allowed  water 
from  a  pressure  line  to  operate  the  hydraulic 
lift  gate  valve  connected  to  the  ell  beyond 
the  controller  on  the  effluent  pipe.    Branch 
lines  from  the  piezo  and  pitot  tubes  were 
connected    to    separate    6-in.    float    tubes, 
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where  floats  in  connection  with  a  clock  oper- 
ated  a  recording  device  showing  the  rate  of 
IT,'^  Compartments  A  and  D  were  con- 
nected each  to  a  6-in.  tube  called  the  "bal- 
ance" and  "master"  tubes. 

Master  and  Balance  Tubes 
To  operate  the  controller  the  master  and 
balance  tubes  were  filled  to  soipe  arbitrary 
height  SS.  Water  was  then  allowed  to 
enter  the  Venturi  tube,  raising  in  connec- 
tion float  tubes  to  the  height  of  the  water 
m  the  filter  box.  The  water  in  the  master 
tube  was  then  raised  to  a  point  above  S 
equal  to  the  calculated  height  the  water  in 
the  pitot  tube  would  exceed  the  water  in 
the  piezo  tube  for  the  desired  rate  of  flow. 
This  excess  head  in  the  master  tube  would 
move  plates  MM  and  pilot  valve  E,  allow- 
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DETAILS  OF  CONTROLLER  SET  UP  FOR 
ST.  LOUIS  TEST 

ing  the  water  from  the  pressure  line  to 
open  the  throttling  gate-valve  in  the  effluent 
line  until  the  excess  head  in  the  pitot  tube 
over  the  piezo  tube  would  equal  or  slightly 
exceed  the  difference  in  head  of  the  "mas- 
ter" over  the  "balance"  tubes  and  move 
plates  MM  and  pilot  valve  E  back  to  neu- 
tral position. 

Controller  B,  which  is  manufactured  by 
the  Builders  Iron  Foundry  Company,  con- 
sists of  the  same  size  of  Venturi  tube  with 
the     down     stream     converging .   section 
changing  to  a  12  x  24-in.  rectangular  sec- 
tion  connecting  to  a  butterfly   throttling 
valve,  consisting  of  two  12  x  12-in.  vanes 
hinged  in  the  middle  and  operated  by  spur 
gears  engaging  a  double  ratchet  direct  con- 
nected to  a  10-in.  hydraulic  cylinder.    The 
head  and  throat  of  the  Venturi  meter  were 
each  connected  to  a  6-in.  float  tube  with 
^-in.  pipe.    The  floats  in  these  tubes  oper- 
ated a  set  of  differential  gears  and  cam 
which  in  turn  operated  a  lever  connected 
to  a  small  pilot  valve.     Like  valve  E  of 
controller  A  this  pilot  valve  allowed  water 
to  enter  the  hydraulic  cylinder  operating  the 
throttling  valve  on  the  effluent  line.     The 
differential  gear  also  operated  another  cam 
which  moved  a  pointer  over  a  graduated 
scale,  showing  the  rate  of  flow  and  also 
moved  a  pen  over  a  chart  which  was  moved 
by  clock-work  recording  the  rate  of  flow.    A 
third  6-in.  float  tube  connected  to  the  filter 
box  also  operated  a  differential  giear  in  con- 
nection with  the  tube  connected  to  the  head 
of  the  Venturi  tube,   which   moved  a  re- 
cording pen  over  the  chart  showing  the  loss 
of  head  and  also  the  elevation  of  the  water 
in  the  filter  box.    The  recording  apparatus 
was  not  put  in  operation,  as  no  doubt  ex- 
isted as  to  its  reliability. 
C.  M.  Daly,  assistant  engineer  in  charge 


of  the  tests,  made  the  following  comments: 
The  accompanying  tables  show  controller  B 
superior  in  controlling  the  rate  of  flow,  ex- 
cept   in    the    nominal    5,000,000-gal.  rate, 
where  the  variation  is  0.35  per  cent  more 
than  controller  A.     The  tables  also  show 
that  controller  B  has  a  nearly  uniform  de- 
creasing variation  in  rate,  from  1,500,000 
to  the  4,000,000-gal.  rate  and  an  increasing 
variation  in  the  succeeding  rates  above  the 
4,000,000-gal.  rate.     Controller  A  shows  a 
decreasing  variation  from  the  1,500,000-gal. 
rate  with  the  erratic  action,  as  in  test  5, 
that  characterized   the  device   throughout 
the  entire  time  of  preliminary  testing  for 
two  weeks  preceding  the  final  test.     Con- 
troller B  presents  a  distinct  advantage  in 
having  all  the  delicate  parts  on  the  oper- 
ating floor  easily  accessible  and  also  better 
proportioned  piping  and  float  tubes  with  an 
efficient  throttling  plug  on  the  pressure  line 
near  the  pilot  valve,  which,  in  a  large  de- 
gree, accounts  for  the  better  results  ob- 
tained.   Controller  B,  while  more  desirable 
than   Controller  A,    has   several   features 
which  should  be  corrected  and  probably  will 
be    in    the    machines    furnished.      Among 
them  is  the  lack  of  positive  closing  action 
of  the  pilot  valve  and  lack  of  any  scale  for 
setting  the  rate  of  flow. 

In  Tables  1  and  2  the  average  rate  was 
obtained  by  multiplying  each  observed  rate 
by  one-half  of  the  time  interval  between 
the  preceding  and  following  observed  rate, 
and  dividing  the  sum  of  these  products  by 
the  total  time. 


Table 

2. CONTSOLLKR    B 

Rate  of  Flow,  Million 

Gallons  per  Day. 

Per  Cent  VarlaUon. 
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No. 
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E 
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& 

< 

II 

II 

>1 

13       1.575 

1.470 

1.620 

6.11 

2.(2 

3.21 

12       2.087 
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2.040 

4.90 

2.20 

2.60 

6       2.975 

2.907 

2.942 

2.31 

1.12 

1.11 

7       2.975 
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2.04 

1.29 

0.75 

8       4.020 

3.957 

3.987 

1.68 

0.83 

0  76 

10       4.987 

4.905 

4.959 

1.65 

0.56 

l.Ot 

11       6.155 

5.890 
leas 

6.910 
minimum 

4.42       2.«0 
rate   divided    bv 

1.(1 

•Maximum 

the 

average  rate. 

The  work  was  carried  out  under  the  di- 
rection of  Gurdon  G.  Black,  engineer  in 
charge  of  the  supply  and  purifying  section, 
reporting  to  E.  E.  Wall,  water  commis- 
sioner. 


Wisconsin's  Highway  Commission 
planned  and  supervised  $8,870,000  worth  of 
road  construction  for  the  three  years  ended 
June  30,  1914.  More  than  3000  sections 
of  road  were  surveyed,  plans  were  issued 
for  2800  sections  of  road,  about  2100  sepa- 
rate road  construction  jobs  were  actually 
completed,  and  1569  county  and  State-aid 
bridges  were  surveyed. 
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Council   Bluffs  Waterworks   Regeneration  Re- 
verses Slump  in  Population  Curve 

How  Municipal  Ownership  for  3}^  Years  Has  Provided  Adequate  Fire 
Service,  the  Lack  of  Which  Drove  Away  the  Great  Implement  Business 


BOOM  DAYS  for  Council  Bluffs,  the 
period  from  1863  to  1890,  following 
Abraham  Lincoln's  designation  of  that  city 
as  the  eastern  terminus  of  the  Union  Pacific 
Railroad,  might  have  been  crystallized  into 
permanency  so  far  as  many  businesses  were 
concerned  except  for  the  water  problem. 
On  Main  Street  several  solid  blocks  of 
Eastern  farm  implement  companies  made 
Council  Bluffs  their  distributing  point  for 
the  rapidly  developing  contiguous  country. 
The  city  was  connected  with  Chicago  on  the 
east  by  six  railroads,  to  the  north  by  two, 
south  by  three  and  to  the  west  and  north- 
west by  three  lines,  all  of  which  had  excep- 
tionally good  trackage  facilities.  The  com- 
panies were  reluctant  to  move  elsewhere, 
but  were  compelled  to  do  so  from  the  inade- 
quate waterworks  fire  service  (one  6-in. 
main)  which  permitted  practically  the 
whole  section  to  be  burned  out  twice.  In- 
surance rates  became  prohibitive  and  the 
companies  moved  away. 

In  the  21  years  previous  to  1912,  3  miles 
of  pipe,  mostly  6  in.,  were  laid.  Since  that 
time  under  municipal  ownership,  the  6-in. 
main  on  Main  Street,  which  has  gradually 
become  again  a  good  general  business  street, 
has  been  paralleled  with  a  12-in.  main 
and  reinforced  with  8-in.  lines  on  parallel 
streets.  During  a  recent  underwriters'  test 
the  hydrant  pressure  showed  a  drop  of  but 

9  lb.  with  nine  2','2-in.  and  one  4y2-in. 
streams  flowing,  the  final  pressure  being 
83  lb.  per  square  inch  compared  with  about 

10  lb.  obtainable  with  like  tests  under  the 
old  condition.  The  reinforcement  was 
easily  accomplished  simply  by  laying  the 
12-in.  main  along  the  6-in.  and  cross-con- 


LOESS  FORMATIONS   HAVE   STOOD  FOR  30 
YEARS   WHEN   CUT   VERTICALLY 

necting  into  it  at  intervals  of  at  least  300  ft. 
By  doing  this  few  service  taps  needed  to 
be  made  into  the  feeder  main,  which  is  laid 
about  6  ft.  from  the  6-in.  line  and  on  the 
opposite  side  of  the  street  from  a  12-in. 
gas  main  to  prevent  careless  plumbers  from 
tapping  the  gas  mains  for  water,  a  not  in- 
frequent occurrence  in  Council  Bluffs  in  the 
past  in  streets  where  both  service  pipes  lie 
close  together. 

Pumping  Equipment  in  Bad  Shape 

The  vital  part  of  the  system  is  the  main 
pumping  engine.  When  the  present  officials 
took  over  the  plant  two  Knowles  direct- 
acting  pumps  of  3,000,000-gal.  daily  capacity 
each  were  being  worked  to  the  limit.  They 
were  30  years  old,  had  a  duty  of  about 
40,000,000  ft.  lb.  per  1000  lb.  of  steam,  and 


the  three  200-hp.  marine  boilers,  one  used 
as  a  reserve,  were  barely  able  to  supply  the 
enormous  demands.  Furthermore,  the  boil- 
ers, although  officially  tested  regularly,  were 
found  nearly  rusted  through  and  the  steel 
shells  under  the  saddle  supports  entirely 
so.  A  new  8,000,000-gal.  Snow  horizontal, 
compound  engine  was  installed  on  the  site 
occupied  by  the  boilers,  the  latter  being  of 
abundant  capacity  for  the  new  unit  were 
transferred  to  a  setting  in  a  new  building 
to  the  west  of  the  old  one.  The  new  pump 
has  now  been  running  for  3  years  without  a 
shutdown  for  repairs.  Even  the  original 
metallic  packing  in  the  water  pistons  is  still 
doing  duty,  the  leakage  being  no  more  than 
the  required  amount  for  lubrication.  This 
was  the  condition  when  the  plant  was  visited 
by  a  representative  of  this  journal  in  July. 

Simultaneous  with  the  installation  of  the 
new  pump  an  auxiliary  16-in.  force  main 
was  laid  to  the  city,  tying  in  with  a  cross- 
line  feeding  the  Union  Pacific  transfer 
yards,  consumers  of  500,000  gal.  This  en- 
abled that  railroad  to  scrap  a  500,000-gal. 
softening  plant  built  in  1902,  taking  water 
from  Spoon  Lake.  It  also  relieved  the  main 
line  to  the  business  section  so  that  three  6- 
in.  mains  could  be  extended  to  the  Chicago 
&  North  Western  yards  and  replace  a  500,- 
000-gal.  softening  plant  for  well  water 
which  the  company  was  more  than  willing  to 
abandon.  In  both  of  these  cases  quality  as 
well  as  quantity  was  of  importance.  The 
supply  under  the  old  regime  could  rarely  be 
delivered  with  a  suspended  matter  of  less 
than  100  parts  per  million,  while  this  year 
for  fifty-two  days  the  turbidity  of  the  river 
water  averaged  7000  and  that  of  the  effluent 
after  24  hours'  storage  was  always  less  than 
25.  The  maximum  turbidity  was  12,000, 
1.2  per  cent. 

To  effect  these  turbidity  reductions  the 
three  reservoirs,  described  in  the  Engineer- 
ing Record  Jan.  11,  1913,  page  39,  were 
constructed  near  the  river.  The  old  reser- 
voirs, referred  to  in  a  description  of  the 
first  hypochlorite  of  lime  plant  to  operate  in 
turbid  water  in  this  journal  Sept.  17,  1910, 
page  334,  could  not  be  cleaned  often  enough 
to  keep  the  mud  from  passing  into  the 
clear  water  basins  because  of  the  small  area 
of  the  slough  into  which  the  mud  was 
drawn  off.  No  sewer  to  the  river  was 
available,  and  only  after  the  surplus  water 
drained  away  or  evaporated  could  the  basins 
again  be  cleaned.  The  recently  installed 
8,000,000-gal.  receiving  basin  at  the  river 
accumulated  1  ft.  of  mud  every  day  during 
the  fifty-two  days  noted  above.  It  was 
flushed  out  clean  every  week.  Coagulant, 
31/2  grains  per  gallon,  was  added  as  the 
water  passed  in  a  sheet  of  3-in.  depth  over 
a  45-ft.  weir  into  basin  2.  A  special  6-in. 
concrete  overhang  on  the  incoming  side  pre- 
vents the  mud  from  following  up  along- 
side the  wall  to  the  weir  and  a  vertical 
under-baffle  of  galvanized  iron  forces  the 
water  to  take  a  downward  course.  Enter- 
ing basin  3  the  water  passes  over  a  50-ft. 
notch  in  the  wall  with  the  top  3  ft.  under 
water,  giving  a  velocity  of  0.15  ft.  per  sec- 
ond so  as  not  to  break  up  any  floe  that  re- 
mains. Mo.st  of  the  work  done  by  the  co- 
agulant  is   accomplished    in   basin   2.     In 


basin  1  the  mud  is  quite  evenly  distributed, 
being  slightly  deeper  at  the  inlet  end.  In 
basin  2  the  reserve  takes  place,  as  much  as 
7  ft.  being  found  at  the  outlet  end  when  a 
depth  of  but  5  ft.  was  noted  at  the  inlet. 
This  is  due  to  the  downward  turn  given  to 
the  water  on  entering.  One-half  the  tur- 
bidity was  removed  in  basin  1. 

Pump  Efficiency  Unimpaired  by  Muddy 
Water 

The  intake  is  placed  on  a  cantilever  frame 
5  ft.  above  the  river  bed  and  about  40  ft. 
from  the  shore  line.  The  former  low-lift 
steam-driven  plant  was  replaced  when  the 
reservoir  was  completed  by  two  motor- 
driven  centrifugal  units,  each  capable  of 
delivering  13,000,000  gal.  daily  under  40-ft. 
head.  Although  pumping  this  muddy  water 
for  21/2  years  a  recent  test  showed  an  over- 
all efficiency  of  73.6  per  cent,  which  would 
indicate  little  wear  or  at  least  no  wear 
that  reduces  efficiency.    The  motors  had  an 
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original  efliiciency  of  88  per  cent  and  the 
pumps  83%   per  cent. 

The  old  reservoirs  at  the  main  station 
were  lined  originally  with  2  ft.  of  gumbo 
and  brick  laid  up  dry.  Every  year  frost 
and  ice  loosened  up  thfc  lining  and  leaks 
started.  These  basins  have  all  been  relined 
over  the  gumbo  with  reinforced  concrete  10 
in.  thick,  the  slabs  being  laid  horizontally 
4  ft.  wide  up  and  down  the  slopes.  No  ex- 
pansion joints  were  used,  except  in  the 
coping  where  y2-in.  joints  were  placed  at 
P.  C.»  and  P.  T.«  at  all  corners  and  at 
75-ft.  intervals  on  tangents. 

Crayfish  Cause  Basin  Leaks 

A  similar  procedure  was  carried  out  on 
the  Glendale  storage  reservoir  located  on 
the  bluffs  in  the  heart  of  the  city.  Here 
the  trouble  came  each  fall  from  crayfish 
which  burrowed  through  the  gumbo  layer 
into  the  loess  to  get  away  from  the  cold 
water.  Loess  is  a  peculiar  formation  found 
only  in  the  bluffs  of  the  Missouri,  on  the 
Rhine  and  along  the  Yellow  River  in  China. 
Cut  vertically  it  has  stood  along  the  Fair- 
mont Park  road  above  the  reservoir  for  over 
30  years,  while  on  the  slopes  it  melts  away 
like  sugar.  It  is  made  of  extremely  finely- 
divided  granite  particles,  cemented  together 
so  well  that  some  of  these  vertical  walls  are 
sheer  for  45  ft.  Geologists  claim  the  ridges 
are  wind  blown  from  South  Dakota.  In 
repairing  the  reservoir  the  area  around  the 
16-in.  riser  pipe  was  apparently  in  good 
condition,  but  to  take  no  chances  the  gumbo 
was  excavated  away  and  a  cavern  under  it 
found  fully  4  ft.  across  and  3  ft.  deep  where 
the  loess  had  been  washed  away,  through 
holes  of  the  crayfish  with  which  the  cavern 
was  literally  alive.  Some  of  the  larger  ones 
were  5  in.  long.  No  trouble  has  been  experi- 
enced with  leaks  since  placing  the  8  to  10-in. 
concrete  lining.  The  crayfish  have  disap- 
peared. The  trouble  with  the  crustaceans 
was  anticipated  by  the  superintendent  when 
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he  learned  of  their  existence,  because  some 
years  previous  in  constructing  an  ice  pond 
8  ft.  deep  on  the  flats,  he  found  so  many 
crayfish  holes  that  the  entering  water,  after 
the  pond  was  completed,  ran  away  as  fast 
as  it  came  in.  By  plowing  the  bottom  of  the 
basin,  disk  harrowing  and  dragging  to  pul- 
verize the  gumbo  the  holes  were  filled.  When 
water  was  again  turned  in  none  was  lost 
and  no  further  trouble  was  experienced 
with  leaks.  The  crayfish  were  apparently 
drowned  out. 

Developing  High  Areas 

In  addition  to  these  improvements  the 
city  has  recently  installed  a  high-service 
system  consisting  of  two  motor-driven 
multi-stage  centrifugal  units  taking  their 
supply  from  the  riser  feeding  Glendale  res- 
ervoir and  forcing  it  through  a  4400-ft. 
main  to  a  125,000-gal.  steel  stand  pipe  with 
the  high-water  level  401  ft.  above  the  river. 
While  the  improvement  cost  $30,000  and 
will  furnish  water  for  seventy  families  only 
at  the  present  time,  it  will  develop  rapidly 
the  most  sitely  portion  of  the  city's  area. 

While  all  of  these  improvements  have 
been  carried  out  the  department  is  living 
within  its  income  of  $150,000  per  year  and 
not  incurring  any  additional  bonded  indebt- 
edness. Five-sixths  of  the  taps  are  metered 
and   the  consumption,    including   2,000,000 


gal.  daily  used  by  the  railroads,  is  100  gal. 
per  capita  based  on  a  population  of  31,000. 
There  are  600  families  using  wells  and  cis- 
terns, but  as  fast  as  main  extensions  reach 
them  the  Health  Department  officials  are 
using  their  influence  to  get  city  water  in- 
stalled. 

In  spite  of  the  fact  that  the  operating 
costs  of  the  pumpage  have  been  decreased 
44  per  cent  (to  $21.85  per  1,000,000  gal.) 


in  the  last  3  years,  the  salary  of  every  em- 
ployee has  been  raised.  The  Board  of 
Water  Commissioners  is  composed  of  three 
members,  one  of  whom  is  appointed  every 
two  years  by  the  mayor.  While  the  council 
approves  the  choice  they  have  no  further 
authority  over  the  board,  which  is  headed 
by  J.  Chris  Jensen,  an  architect  and  con- 
tractor. S.  L.  Etnyre  is  superintendent  and 
has  charge  of  all  design  and  con.struction. 


Small  Waterworks  Revamped  Under  Service 

Rapid  Sand  Filters  and  New  Pumping  Station  Constructed  at 

Painesville,  Ohio,  to  Replace  Lake  Shore  Infiltration  Galleries 

By  G.  W.  KNIGHT  and   R.  F.  MacDOWELL 

Of  Staff  of  R.  Winthrop  Pratt,  Consulting  Engineer,  Cleveland 


COAGULANT    APPLIED    THROUGH    ORIFICES    IN 

LONG    PIPE    OVER    WEIR    OUTLET    OF 

BASIN    1 


PAINESVILLE,  OHIO,  needed  more 
water,  a  supply  free  from  contamination 
and  sufficient  storage  to  equalize  the  draft. 
All  of  these  improvements  had  to  be  built 
around,  over  and  adjacent  to  the  existing 
plant  during  its  operation.  The  work  was 
accomplished  in  1914  without  a  shut-down 
longer  than  3  hr. 

Beach  Galleries  Unsatisfactory 

Painesville,  a  town  of  5500  people,  is  lo- 
cated 30  miles  east  of  Cleveland  and  3  miles 
from  Lake  Erie.  It  has  had  a  public  water 
supply  since  1889.  Peculiarly  constructed 
infiltration  galleries  consisting  of  wooden 
frames  covered  with  a  wire  mesh  and  sur- 
rounded by  gravel  were  placed  just  under 
the  water  surface  at  the  beach  line  so  that 
the  wave  action  would  keep  the  sand  clear. 
For  emergencies  a  direct  intake  extended 
500  ft.  into  the  lake  but,  as  happens  too 
often,  the  town  got  water  much  of  the  time 
through  the  emergency  intake,  which  was 
near  the  mouth  of  Grand  River,  a  stream 
carrying  the  sewage  of  Painesville  and  two 
other  towns.  The  beach  built  up  and  the 
lake  receded,  thus  decreasing  the  available 
water  obtainable  through  the  galleries.  Ad- 
ditional galleries  suffered  a  similar  fate. 
Complaints  brought  investigators  from  the 
State  Board  of  Health  in  1910  and  finally 
in  1913,  through  the  Bense  act,  the  city 
received  a  mandatory  order  to  install 
filters. 

Two  1,000,000-gal.  horizontal,  direct-act- 
ing; Knowles  pumps  forced  water  into  the 
town  mains  from  the  circular  brick  well, 
25  ft.  deep  and  30  ft.  in  diameter,  and  lo- 
cated on  the  beach  100  ft.  from  the  pump 
house.  Three  100-hp.  boilers,  a  60-ft.  brick 
stack,  brick  station  building  and  outlying 
frame  structures  for  coal,  stores,  oil  and 
tools  completed  a  rather  dilapitated  plant. 


Including  the  village  of  Fairport  and 
Richmond  the  present  daily  water  consump- 
tion averages  1,000,000  gal.,  but  with  an 
improved  supply  it  was  expected  that  the 
consumption  would  increase  largely.  There- 
fore the  new  plant  was  designed  to  supply 
3,000,000  gal.  per  day. 

Considerations  of  economy  in  the  pre- 
liminary design  established  the  desirability 
of  combining  the  proposed  filter  plant  with 
such  of  the  old  station  structure  as  would 
lend  itself  to  a  unit  type  of  plant.  It  was 
accordingly  recommended  by  the  engineer 
that  the  new  filtration  plant  be  built  as  a 
unit  with  such  of  the  old  plant  as  should 
be  salvageable,  that  all  the  operating  fea- 
tures be  placed  under  one  roof  and  that 
such  remodeling  be  done  on  the  old  sta- 
tion as  would  suit  the  needs  of  a  new  instal- 
lation. The  old  pump  house  was  accord- 
ingly converted  into  a  low  service  pump 
room,  where  the  turbine-driven  centrifugal 
pumps  could  be  operated,  and  the  old  boiler 
rooms  and  chimney  space  were  converted 
into  one  large  room  to  serve  as  the  new 
high  service  pump  room  and  main  entrance. 

Of  the  old  outlying  structures,  none  but 
the  storehouse  was  worth  saving  and  it 
was  moved  to  a  new  location,  there  to 
serve  during  the  period  of  construction 
as  general  storehouse  and  office  for  the 
contractor. 

The  improvement  consists  of  an  intake 
and  crib,  low  service  pumps,  high  service 
pumps,  boilers,  stack,  filters  and  filter 
equipment,  coagulation  basins  and  a  100,- 
000-gal.  clear  water  basin. 

Latticed  Timber  Crib  Intake 

The  intake  consists  of  1500  ft.  of  24-in. 
riveted  steel  pipe,  imbedded  in  at  least  3 
ft.  of  sand,  and  terminating  in  a  crib  lo- 
cated in  21  ft.  of  water.     The  crib  was 
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made  up  of  two  latticed  timber  frames, 
constructed  of  4  x  12-in.  timbers,  drift- 
bolted  together  and  placed  one  inside  the 
other.  The  6  ft.  of  annular  space  between 
the  two  frames  was  filled  with  one-man 
and  two-man  stone  and  the  outside  was  rip- 
rapped.  On  the  intake  end  of  the  pipe, 
in  the  center  of  the  crib,  is  a  conical  shaped 
screen  containing  a  total  of  590  1-in.  round 
openings. 

The  two  low  service  De  Laval  turbine- 
driven  centrifugal  pumps,  each  have  a  ca- 
pacity of  3,000,000  gal.  in  24  hr.  The  high 
service  pumps  consist  of  one  new  Can- 
ton-Hughes crank-and-fl.vwheel,  horizontal 
pumping  engine  of  3,000,000-gal.  capacity, 
and  one  overhauled  Knowles  pump  reas- 
sembled as  a  unit  for  emergency  use. 

Two  150-hp.  Erie  return-tubular  boilers 


tain  8  in.  of  selected  beach  gravel,  over- 
laid with  34  in.  of  quartz  sand  having  an 
effective  size  of  0.35  to  0.40  mm.  and  a  uni- 
formity coefficient  not  greater  than  1.5. 

The  underdrain  system  consists  of  a 
manifold  of  special  design  with  galvanized 
wrought-iron  lateral  pipes  grouted  in  place 
on  the  flat  floor  of  the  filter.  Hodkinson 
strainers  are  secured  into  the  laterals  at 
intervals  of  6  in. 

Air  is  used  for  agitation  through  a  mani- 
fold system  placed  immediately  over  the 
main  strainer  system,  the  laterals  being 
perforated  with  1/16-in.  holes  spaced  on 
6-in.  centers.  These  holes  are  staggered 
with  the  strainers  on  the  water  pipe  lat- 
erals. 

All  valves  are  hydraulically  operated. 
Rate  controllers  of  the  "Venturi"  type  are 

provided,  and 
are  so  adjusted 

that  the  rate  of 

filtration  may 
not  vary  more 
than  2  per  cent 
when  discharg- 
ing a  nominal 
quantity  of 
water.  Loss  of 
head  gages  are 
provided  for 
each  filter,  to- 


possible  before  dismantling  the  old  plant 
and  to  install  all  independent  features,  such 
as  the  clear-water  reservoir,  during  the 
early  period  of  the  work  of  improvement. 
Accordingly  work  upon  the  coagulation 
basins,  filters,  coal  bunkers,  stack,  boilers 
and  boiler  room  housing  was  attacked 
simultaneously  and  carried  well  forward 
before  any  wrecking  was  attempted. 

When  the  boilers,  stack  and  coal  bunkers 
were  completed  steam  connections  were 
made  to  the  old  pumps  and  the  demolition 
of  the  old  steam  generating  plant  and  hous- 
ing was  begun.  The  old  stack  was  taken 
down  piecemeal  and  the  good  brick  found 
in  the  old  stack  and  all  boiler  settings  were 
cleaned  and  set  aside  for  subsequent  use 
in  backing  for  new  walls  of  the  remodeled 
part  of  the  old  plant.  The  old  boilers 
were  removed  intact  and  subsequently 
scrapped  on  the  beach. 

The  work  of  erecting  the  new  pumping 
engine  and  relocating  and  connecting  the 
service  and  suction  piping  presented  the 
only  real  serious  difficulties  encountered, 
such  connections  as  endangered  the 
continuous  water  supply  were  made  at 
night  when  the  demand  was  small.  The 
work  of  housing  the  new  pump  and  tower 
kept  pace  with  the  pump  erection  and  when 
the  new  high  service  pump  was  ready  for 
service    the    plant    was    completely    under 
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are  erected  in  the  new  extension  to  the 
pump  building.  They  form  a  battery  fac- 
ing the  new  coal  bunker,  which  latter  was 
designed  to  carry  five  months'  supply.  A 
new  Heine  100-ft.  radial  brick  stack  was 
also  erected  just  south  of  the  boiler  room. 
The  two  coagulating  basins  are  each  28 
X  90  ft.  in  plan  and  16  ft.  in  average  depth 
to  the  flow  line,  giving  a  2.4-hr.  retention 
period  each  when  operating  at  full  capacity. 
Each  basin  is  divided  into  two  parts  by  a 
concrete  baffle  wall  ininning  longitudinally 
through  the  center  of  the  basin  and  across 
one  end.  The  water  enters  the  basin  at 
the  bottom  of  the  end  walls,  and,  after 
passing  down  one  side  and  across  the  end, 
flows  over  a  weir  in  the  transverse  baffle 
wall  and  thence  returns  to  the  inlet  end. 
From  this  point  it  is  conducted  through 
a  concrete  flume  to  the  pipe  gallery  be- 
tween the  filters.  The  equipment  for  one 
of  the  four  750,000-gal.  filters  has  been 
omitted  for  the  present.     The  filters  con- 


gether  with  an  automatic  signal  bell  and 
circuit,  arranged  so  that  the  circuit  may  be 
closed  at  any  desired  loss  of  head. 

Aluminum  sulphate  is  used  through  2-in. 
phosphor  bronze  and  lV2-in.  lead  pipes  to 
the  points  of  discharge  at  either  end  of  the 
coagulation  tanks.  Wash  water  is  supplied 
from  a  wood  stave  tank  of  12,000-gal.  ca- 
pacity located  in  the  tower  above  the  chem- 
ical solution  tank  room.  The  supply  to  the 
tank  is  replenished  from  the  service  main 
and  controlled  through  operation  of  a  bal- 
anced float  valve.  Pressure  in  washing 
the  filters  is  adjusted  to  suit  varying  con- 
ditions, and  the  range  is  established  be- 
tween 1  and  10  lb. 

Maintain  Service  During  Construction 

Considering  the  problem  of  construction 
from  the  point  of  non-interference  with 
water  service  to  the  city,  it  was  early  de- 
cided by  the  engineers  and  the  contractor 
to  erect  as   much   of   the   new     work   as 


roof.  After  the  initial  tuning  up,  the  new 
high  service  pump  took  its  suction  from 
the  old  intake  well  through  temporary  con- 
nections and  by  this  service  enabled  the 
contractor  to  remodel  the  old  pump  room, 
remove  the  old  pumps  and  install  the  new 
low  service  pumps  and  air  blower.  Simul- 
taneously with  the  remodeling  work  in  the 
old  pump  room  the  work  of  filter  equip- 
ment, chemical  feed  equipment,  wash-water 
tank  erection  and  filter  piping,  including 
the  flumes  and  drains,  was  proceeded  with 
and  factors  in  the  filtering,  pumping  and 
storage  of  water  were  in  shape  to  perform 
their  functions. 

The  plant  was  designed  in  the  office  of 
R.  Winthrop  Pratt,  consulting  engineer 
Cleveland,  Ohio,  built  by  the  Pitt  Construc- 
tion Company  of  Pittsburgh,  and  the  work 
was  carried  on  under  the  supervision  of 
Mr.  Pratt,  with  G.  W.  Knight  in  direct 
charge  and  R.  E.  Garvin  as  resident  en- 
gineer. 
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HAULING   WAS   MOSTLY   OVER  SOFT  ROADS  AND  THROUGH   WOODS  AND  FIELDS 

Addition  to  Hartford  Waterworks  System  Aug- 
ments Daily  Supply  by  30,000,000  Gallons 

Pipe  Line,    Tunnel  and  Conduit  Through  Exceptionally  Rough 
Country  Links  9,000,000,000-Gal.  Reservoir  with  Existing  System 


BY  MEANS  of  a  42-in.  cast-iron  pipe 
line,  36,660  ft.  in  length,  3667  ft.  of  con- 
crete conduit  and  2333  ft.  of  tunnel,  already 
completed  and  in  operation,  the  city  of 
Hartford  will  link  its  new  9,000,000,000- 
gal.  reservoir  with  its  existing  waterworks 
system  at  West  Hartford,  thereby  making 
available,  from  a  drainage  area  of  39  sq. 
miles,  an  additional  daily  yield  of  30,000,000 
gal.  of  water. 

The  reservoir  is  a  natural  basin,  situated 
on  high  ground  near  the  town  of  Collins- 
ville.  Two  dams,  one  across  the  Nepaug 
River  and  another  across  Phelps  Brook, 
which  are  the  direct  feeders,  will  impound 
the  flow  of  these  streams  and  complete  the 
closure  of  the  basin.  Construction  on  both 
of  these  dams  was  started  in  the  early  sum- 
njer  of  last  year,  and,  at  present,  is  well 
under  way. 

Cast-Iron  Pipe  Line 

The  cast-iron  pipe  line  connects  with  the 
reservoir  at  the  Phelps  Brook  dam  and  runs 
in  a  generally  easterly  direction  across  very 
rough  country,  and  twice  under  the  Farm- 
ington  River,  for  a  distance  of  39,660  ft., 
discharging,  at  length,  through  a  transition 
section  into  the  concrete  conduit.  The  big 
problem  in  connection  with  the  pipe-line 
construction  was  the  hauling  and  distribut- 
ing of  the  pipes.  The  line,  in  general,  ran 
perpendicular  to  the  existing  roadway, 
through  wooded  country  and  up  and  down 
very  steep  hills.  The  trucking  was  done 
by  a  sub-contractor  who  used  two  3-ton 
and  one  5-ton  motor  trucks  and  three  horse- 
drawn  trucks  with  four  horses  for  each.  It 
was  the  original  intention  to  have  the  mo- 
tor truck  carry  the  pipe  from  the  railroad 
to  the  points  where  the  line  intersected  the 
established  roadways,  and  log  platforms 
were  built  at  these  points  so  that  they 
could  be  unloaded  from  the  motor  truck  and 
taken  up  by  the  horse-drawn  trucks  with 
a  minimum  expenditure  of  labor  and  a  com- 
plete avoidance  of  delay  to  either.  The 
motor  trucks,  however,  showed  up  so  well 
on  a  few  tryouts,  when  they  were  driven 
over  the  soft  meadow  lands  and  the  cleared 
passages  through  the  woods,  that  they  were 
used  almost  exclusively.  The  motor  trucks 
generally  carried  the  pipe  all  the  way  from 
the  railroad  tracks  to  the  points  along  the 
line  at  which  they  belonged. 

Although  apparently  a  very  simple  propo- 


sition, the  work  of  carrying  the  pipe  line 
across  the  Farmington  River  at  the  two 
points  where  it  intersected  proved  a  very 
expensive  and  time-consuming  operation. 
At  the  upper  river  crossing,  near  Burling- 
ton, the  bed  of  the  stream  is  composed  of 
boulders,  nigger-heads,  smaller  stone  and 
gravel.  As  the  pipe  was  to  be  laid  at  a 
bottom  grade  of  about  8  ft.  below  the  bed 
of  the  river,  cofferdams  were  necessary  for 
carrying  on  the  work.  It  was  considered 
inadvisable  to  attempt  the  driving  of  piles, 
so  two  parallel  cribs  of  round  logs,  cut  from 
a  site  near  the  work,  were  thrown  out  from 
the  west  bank  to  a  point  about  100  ft.  into 
the  stream  and  bulkheaded.  These  cribs 
were  about  6  ft.  wide  and  were  spaced  with 
an  inside  clearance  of  about  7  ft.,  then 
weighted  down  with  stone.  The  guides  for 
the  sheeting  were  fastened  on  to  these,  a 
sheeting  of  2-in.  plank  was  set  up  ready  for 
driving,  and  the  interior  of  the  dam  was  un- 
watered.  A  gang  of  excavators  sufficient  in 
number  to  cover  the  whole  length  of  the 
trench,  was  put  to  work  inside  and,  as  the 
trench  was  sunk,  the  sheeting  was  driven 
down  with  mauls  behind  it.  No  difficulty 
was  experienced  until  a  depth  of  3  ft.  was 
reached.    Then  the  diggers  ran  into  a  bed 


of  fine,  running  sand  which  neatly  re- 
sembled quicksand  in  its  action  and  proved 
very  difficult  to  handle.  As  faat  aa  the 
material  was  removed,  new  sand  would  rise 
up  from  the  bottom  and  refill  the  space  that 
was  made. 

First  Coffekoam  Washed  Out 

Later  developments  showed  that  the  flow- 
ing sand  was  caused  by  the  weight  of  the 
cribs  resting  so  close  alongside,  which 
pressed  the  material  out  under  them  and  up 
into  the  trench.  At  first  it  was  attempted 
to  deal  with  this  troublesome  condition  by 
keeping  about  1  ft.  of  water  on  the  bottom 
all  the  while,  but,  though  successful  to  a 
certain  degree,  this  method  was  soon 
abandoned,  and  the  slow  but  certain  method 
of  keeping  it  weighted  down  with  sand  bags 
and  digging  over  very  small  sections  at  a 
time  adopted.  By  such  means  the  trench 
was  lowered  to  grade  and  made  ready  for 
the  pipe.  The  bottom  was  not  considered 
stable  enough  for  a  foundation  for  so  heavy 
a  pipe,  so  it  was  decided  to  stiffen  it  or  to 
confine  the  sand.  The  river,  however,  after 
less  than  24  hours  of  rain,  rose  to  flood 
height  and  carried  the  cofferdam  out. 

By  this  time  it  was  already  late  in  the 
fall  and,  as  the  Farmington  is  a  very  un- 
certain stream  during  the  winter  months, 
no  further  work  was  done  on  the  crossings 
until  the  following  spring.  Then,  the  upper 
crossing  was  attempted  again  in  exactly 
the  same  manner  as  before,  with  the  ex- 
ception that  the  cribs  were  built  wider, 
were  more  heavily  weighted,  and  were 
spaced  farther  apart.  The  sheeting  used  in 
this  dam  was  4-in.,  tongued  and  grooved, 
and  was  driven,  by  steam-hammers  instead 
of  by  mauls.  After  very  nearly  six  months 
of  work,  two  sections  of  the  crossing,  each 
about  100  ft.  in  length,  were  completed.  On 
the  third,  and  remaining  section,  which  was 
somewhat  under  100  ft.  in  length  it  was 
decided  to  try  a  different  method.  Instead 
of  parallel  cribs,  close  alongside,  it  was 
decided  to  run  the  cribs  off  at  an  angle,  on 
both  sides,  from  the  completed  section  so 
that,  at  the  points  where  the  shore  was 
reached,  the  upstream  crib  would  be  about 
70  ft.  away  from  the  trench  and  the  down- 
stream crib  about  40  ft.  away.  This  method 
proved  entirely  satisfactory.  Once  un- 
watered,  the  wider  area  was  easily  kept  dry 
to    as    great    a    degree    as    was    desira- 
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ble  and  the  sinking  of  the  trench  and  the 
carrjing  on  of  the  construction  work  was 
no  more  difficult  than  would  have  been  the 
case  had  the  work  been  carried  out  through 
similar  conditions  on  dry  land.  For  a 
foundation  under  the  pipe  at  this  crossing 
a  floor  of  reinforced  concrete  was  placed 
over  the  whole  bottom  between  sheeting, 
and  the  sheeting  was  left  in  place  up  to  the 
bottom  of  the  river,  with  the  walings  also 
in  place  and  cress-braced. 

Lower  River  Crossing 

The  work  at  the  lower  crossing,  near 
Farmington,  was  a  comparatively  simple 
matter.  The  stream  at  this  point  is  about 
200  ft.  in  width  and  the  upper  stratum  of 
the  bed  is  of  a  stiff,  self-sustaining  clay. 
Two  rows  of  piles  were  driven  at  this  cross- 
ing on  8-ft.  centers  and  about  the  same 
distance  apart.  The  guides  for  the  sheet- 
ing were  bolted  to  these  and  the  line  car- 
ried across  in  two  sections.  A  single  row 
of  4-in.  tongued  and  grooved  sheeting, 
driven  by  steam  hammer,  was  used  for 
these  cofferdams.  Loose,  running  sand  was 
encountered  at  this  crossing  also,  but  it  was 
deeper  down  and  not  of  so  troublesome  a 
nature,  owing,  doubtless,  to  the  fact  that 
there  was  no  great  weight  on  each  side 
forcing  it  into  the  trench.  A  foundation, 
similar  to  the  one  at  the  upper  crossing, 
was  placed  across  the  bottom  at  this  cross- 
ing and  the  same  height  of  sheeting  was 
left  in  place. 

Concrete  Conduit 

The  concrete  conduit  was  built  in  an 
open  cut  which  reached  a  maximum  depth 
of  30  ft.  before  suitable  material  for  the 
tunnel  headings  was  uncovered.  The 
structure  itself  is  horse-shoe  shaped,  5  ft. 
high  and  4.75  ft.  in  width,  with  a  thickness 
at  invert  and  arch,  at  its  crown,  of  6  in. 
Expansion  joints  were  placed  every  30  ft. 
and  water  stops  of  ingot  iron,  6  in.  wide 
by  5/16  in.  thick,  were  embedded  at  the 
end  of  each  section.  The  arch  was  built  on 
collapsible  steel  forms  and  the  outside  was 
formed  with  ribs  and  wooden  lagging.  The 
concrete  was  mixed  by  a  gasoline  power 
mixer.    Proportions  were  1  to  6. 

Tunnel 

The  tunnel  excavation  was  undertaken 
from  each  end  and  from  a  shaft  sunk  about 
600  ft.  east  of  the  west  portal.  The  mate- 
rial encountered  consisted  of  sandstone  for 
about  700  ft.  and  trap  rock  for  the  re- 
mainder. Considerable  water  was  encoun- 
tered, mostly  from  seepage  and  continuous 
dripping,  but  in  several  places  considerable 
inflows  came  in  through  crevices  in  the 
rock. 

As  the  inflow  generally  came  from  the 
entire  length  of  the  tunnel,  it  was  found 
possible  to  put  in  the  invert  without  an 
underdrain.  The  bottom  was  kept  rather 
low  and  filled  to  subgrade  with  broken 
stone.  Rather  soft  concrete  was  placed  on 
this  and  worked  into  it.  On  top  was  placed, 
to  the  required  depth,  the  invert  masonry 


of  rather  stiff  mixture  and  kept  about  half 
an  inch  below  finished  grade.  After  this 
had  had  a  chance  to  stiffen,  it  was  floated 
with  a  finished  coating  wall  compacted  with 
wooden  screeds  and  worked  to  a  smooth 
finish.  To  keep  water  from  the  invert  dur- 
ing construction  permanent  sand  bag  dams 
were  placed  upstream  from  the  work  and 
the  inflowing  water  backed  up  and  forced 
out  through  the  conduit  above.  The  con- 
crete work  was  started  from  the  shaft  so 
that,  by  backing  the  water  above  out 
through  the  conduit,  the  concrete  work  on 


the  tunnel  and  to  a  length  of  about  32  ft. 
Exploration  of  the  deposit  showed  that  it 
was  undoubtedly  a  pot  hole  in  the  shale 
formed  by  a  preglacial  stream  and  subse- 
quently filled  with  glacial  detritus.  On  ac- 
count of  this  condition  it  was  necessary  to 
timber  the  section  heavily  and  the  side  walls 
of  the  tunnel  were  made  thicker. 

This  work  was  done  for  the  Board  of 
Water  Commissioners  of  the  city  of  Hart- 
ford, for  which  Caleb  M.  Saville  is  chief 
engineer.  The  pipe  line  was  constructed 
by  the  Hanover  Contracting  Company  of 
New  York  City,  and  the  conduit  and  tunnel 
by  the  Stobough  Contracting  Company  of 
New  York  City.  Work  on  the  Nepaug  dam 
is  being  done  by  Fred.  T.  Ley  &  Company 
of  Springfield,  Mass.,  and  that  on  the  Phelps 
Brook  dam  by  the  Pierson  Engineering  & 
Construction  Company  of  Hartford,  Conn. 


Marysville    Filters    Handle    Exces 
sively  Turbid  Water 

By  C.  C.  YOUNG 
Director,  [^ Water]  and   Sewage    Laboratory 


State 


Board  of  Health,  Kansas 


CONDUIT    FROM    PIPE    LINE    TO    TUNNEL 

the  invert  proceeded   downstream,   forcing 
all  water  ahead. 

Arch  construction  was  first  started  on 
narrow  lagging  laid  against  ribs  placed  as 
near  together  as  necessary  to  prevent  bulg- 
ing.    The  face  of  the  concrete,  however. 


DURING  the  high  water  of  June  a  most 
unprecedented  burden  was  put  upon  the 
filter  plants  of  Kansas.  As  extreme  condi- 
tions of  operation  are  always  of  interest 
to  engineers  I  believe  that  the  condition  of 
the  Blue  River  at  Marysville,  Kan.  and 
the  results  of  operation  of  the  purification 
plant  owned  by  the  Marysville  Light,  Power 
&  Water  Company  on  the  date  of  June  21, 
1915,  should  be  reported. 

The  plant  was  designed  by  Worley  & 
Black,  consulting  engineers,  Kansas  City, 
Mo.  There  are  two  concrete  filtering 
units,  each  of  110  sq.  ft.  area,  designed  to 
operate  at  2  gal.  per  square  foot  per  minute. 
Standard  Pittsburgh  filter  equipment  was 
used  throughout  in  the  construction  of  this 
plant.  The  two  settling  basins  have  a  ca- 
pacity of  63,000  gal.  each  and  can  be  oper- 


Report  of  thb  Watbr  and  Sewaoe  Laboratory  of  the  State  Board  of  Health,  on  Martsvillb  Filter 

Plant,   June  21,   1915 


Bacteria  per  cc. 
Agar  Gelatin 
37  deg.   20  deg. 
Source  24  hr.     48  hr. 

Raw  Water    27,000         Liq. 

Coag.  &  Settled S.'^O       1 ,000 

Filtered   IT,  100 

Tap    13  80 


Lactose  Peptone  Bile 
Number  of  Positive  Fermentations 
1-10  5-1         5-0.1       5-0.01     5-0.001 

cc.  cc.  cc.  cc.  cc. 

sample   sample   sample   sample   sample 
+  54-  5-H  5-1-  5  + 
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was  found  to  be  quite  rough,  due  to  the 
spaces  between  the  lagging,  and  also  to  the 
mortar  running  out  and  leaving  voids.  To 
obviate  this  the  sections  of  lagging  were 
covered  with  thin  sheet  iron  with  satisfac- 
tory results.  Concrete  was  mixed  in  the 
proportion  of  1  to  8  except  in  the  key  where 
a  1  to  6  mixture  was  used. 

At  one  point  in  the  tunnel  the  rock  in  the 
northerly  side  suddenly  ended  and  instead 
there  was  found  a  pocket  containing  a  mass 
of  loose,  coarse  and  well  washed  gravel. 
This  pocket  extended  about  half  way  across 


ated  in  series,  or  parallel,  as  desired.  At 
that  time  they  were  being  used  in  series, 
and  the  coagulant  was  introduced  at  the 
raw  water  inlet  and  the  outlet  of  the  first 
basin.  The  total  dose  of  8  grains  of  alumi- 
num sulphate  per  gallon  was  divided,  5 
grains  at  the  raw  water  inlet  and  3  grains 
at  the  outlet  of  basin  1.  As  the  alkalinity 
was  reduced  only  36  parts  per  million,  it  is 
evident  that  one-half  of  the  chemical  was 
absorbed  by  the  mud. 

The  day  these  samples  were  taken  180,000 
gal.  of  water  were  filtered  in  about  8  hr.. 
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thus  allowing  6.3  hr.  for  the  deposition  of 
the  mud  in  the  basins.  This  condition  of 
the  river  continued  for  5  days  and  during 
the  whole  period  the  turbidity  was  less  than 
100  parts  per  million  when  delivered  to  the 
filters.  The  filtered  water  was  clear  and 
always  contained  some  alkalinity.  At  one 
time  it  was  necessary  to  dose  11  grains  per 
gallon  of  aluminum  sulphate  with  alkalinity 
of  raw  water  less  than  40  parts  per  million, 
yet  4  parts  per  million  of  alkalinity  was  the 
least  amount  recorded  in  the  filtered  water. 

This  plant  has  only  been  in  operation 
since  last  November,  and  as  this  is  the  first 
bad  water  it  has  had  to  handle  I  think  it  is 
remarkable  that  it  succeeded  in  removing 
this  suspended  matter  at  a  rate  of  approxi- 
mately 400  tons  per  million  gallons. 


Rotary  Screens  Remove  Macro-Organisms  from 
Denver's  Lake  Water  Supply 

New  Plant   and   6   Miles  of  48-Inch  Wood   Stave  Pipe 
Increase  Conduit  Capacity  to  400  Gallons  per  Capita  Daily 


The  First  Whole  Cargo  of  Steel  to 
be  shipped  through  the  Panama  Canal  in 
the  United  States  coastwise  trade  passed 
through  the  canal,  July  5,  on  board  the 
steamship  George  Hawley  from  New  York 
to  San  Francisco  and  Portland.  The  ship- 
ment amounted  to  3849  tons. 


FOUR  cylindrical  water  screens,  motor 
driven  and  water  washed,  were  put  in 
operation  by  the  Denver  Union  Water  Com- 
pany at  Marston  Lake  in  July  to  remove 
algae,  crustaceae,  and  larger  vegetable 
growths  from  Marston  Lake  water.  Avarice 
for  water  in  Denver  has  been  increasing 
so  rapidly  this  season  that  the  consumption 
touched  the  75,000,000-gal.'  daily  mark  in 
July.  The  48-in.  wood  stave  pipe,  6  miles 
long,  from  Marston  Lake  to  the  distribu- 
tion system,  making  any  consumption  over 
65,000,000  gal.  possible,  has  just  been  com- 
pleted and  enables  the  company  to  maintain 
the  head  in  all  the  distributing  reservoirs 
so  that  no  complaints  of  low  pressure  are 
made  in  any  part  of  the  city. 

All  waters  entering  the  city  are  filtered 
or  collected  from  underground  galleries,  but 
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for  the  supply  to  this  conduit  it  was  con- 
cluded to  install  the  screening  and  steriliza- 
tion plant,  at  least  for  the  time  being,  as 
an  additional  supply.  The  removal  of  the 
crustaceans,  larger  forms  of  algae  and 
"moss,"  mostly  chara,  is  practically  a  neces- 
sary preliminary  treatment  for  filters. 
Marston  Lake  has  been  the  great  distribut- 
ing storage  reservoir  for  Denver,  for  many 
years  receiving  water  from  Bear  Creek  dur- 
ing the  non-irrigation  season  and  from 
Lake  Cheesman  and  the  Platte  River  con- 
tinually. From  the  south  end  through 
rapid  filters  20,000,000  gal.  are  drawn  and 
from  the  north  end,  nearest  the  city,  it  had 
always  been  the  intention  to  lay  a  main  to 
the  city.  In  1892  when  the  embankment  at 
that  point  was  raised  to  40  ft.  height  an 
outlet  tower  was  erected  for  future  use  and 
is  now  connected  up  to  the  screening  and 
hypochlorite  sterilization  plant.  The  new 
conduit  was  briefly  noted  in  the  Engineer- 
ing Record  June  5,  page  715. 

Screen  Plant 

Built  to  screen  20,000,000  gal.  of  water 
daily  this  unique  installation,  which  is  a 
partial  adaptation  of  screens  used  in  the 
paper  mill  industry,  consists  of  a  concrete 
basin  25  x  50  ft.  in  plan  by  7  ft.  deep. 
Longitudinal  division  walls  near  the  center 
of  the  basin  form  four  5  x  14- ft.  9-in.  com- 
partments for  the  screens.  At  the  inlet  end 
a  float-controlled  42-in.  shutter  valve  main- 
tains a  constant  head  of  water  between  this 
point  and  a  controlling  well  at  the  head  of 
the  48-in.  conduit,  1800  ft.  away.  A  screen 
of  1-in.  mesh  prevents  fish  from  getting  to 
the  rotary  screens. 

The  rotary  screens,  each  10  ft.  in  length, 
consist   of   structural   steel   frames   of   six 
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2  X  2  X  V4-in.  horizontal  tees  and  six  >  i>  x  2- 
in.  bands  of  42-in.  diameter  around  which 
4(>-mesh  brass  wire  cloth  is  secured.  The 
upstream  end  is  bulkheaded  and  the  lower 
end  is  open.  Water  enters  outside  the 
screen,  passes  through  and  out  the  end, 
about  one-half  of  the  surface  only  being 
submerged.  A  water-tight  joint  at  the 
lower  end  is  formed  by  a  felt  packing  strip 
riding  on  a  brass  bearing  band.  By  means 
of  individual  clutches  one  or  all  of  the 
screens  can  be  rotated  by  the  3-hp.  motor. 
It  is  the  intention  to  revolve  the  screens 
only  for  washing,  but  it  is  possible  to  gear 
down  the  motor  and  rotate  the  screens  con- 
tinually. A  sterilization  plant  is  located  be- 
yond the  screens. 

Wash-water  enters  the  inside  of  the 
screen  through  the  hollow  bearing  of  the 
bulkheaded  end.  A  2-in.  pipe  perforated 
with  3/16-in.  holes  spaced  on  %-in.  centers 
is  located  close  to  the  screen  about  10  in. 
above  the  normal  water  surface.  The 
orifices  discharge  through  the  screens  into 
a  longitudinal  hooded  trough.  This  feature 
enables  the  screens  to  be  cleaned  without 
removing  the  water  from  the  compart- 
ment or  stopping  operation. 

Although  the  screens  are  designed  pri- 
marily to  remove  the  relatively  large 
vegetable  forms  like  chara,  some  experi- 
ments with  fine  mesh  sieves  indicate  that 
Cyclops  wiU  pass  through  an  80-mesh 
screen  and  will  be  retained  by  a  100-mesh 
screen.  One  or  two  of  the  screens  will  be 
fitted  with  these  fine  screens  while  the 
amount  of  water  passed  through  the  plant 
is  so  much  below  the  designed  capacity. 
The  loss  of  head,  now  practically  nothing, 
would  probably  be  too  much  to  put  through 
the  entire  20,000,000  gal.  daily,  particu- 
larly when  the  "moss"  is  running. 

Bacterial  efficiencies  obtained  by  the 
screen  and  sterilization  plant  follow: 
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When  the  dike  was  raised  in  1892  a  tun- 
nel was  driven  through  the  ridge  out  into 
the  lake  so  that  the  future  pipe  could  draw 
water  from  the  lower  levels.  The  outer 
end  or  intake  was  like  a  manhole  and  was 
sealed  by  a  300-lb.  cover,  4  ft.  in  diameter 
with  a  lifting  ring.  The  ring,  made  of  1- 
in.  metal,  was  found  rusted  off  and  a 
diver  from  Chicago  had  to  be  summoned 
to  raise  the  cover.  He  did  this  in  a  very 
few  minutes  by  prying  it  off  with  a  crow- 
bar. The  cover  was  under  no  pressure  as 
water  was  pumped  from  the  gate  house 
into  the  conduit  to  equalize  the  pressure 
from  the  outside.  The  location  of  the  in- 
take, 1100  ft.  from  the  gate  house  in  the 
center  of  the  dike,  was  so  accurately  deter- 
mined by  means  of  two  transits  set  at  the 
opposite  ends  of  a  base  line  that  the  diver 
landed  on  the  intake  the  first  time  down. 

All  of  the  work  was  carried  out  for  the 
Denver  Union  Water  Company  under  the 
direction  of  D.  G.  Thomas,  chief  engineer. 
The  Roberts  Filter  Company  furnished  the 
plans  and  built  the  screen  and  sterilization 
plant.  The  American  Bridge  Company 
erected  the  20,000-gal.  wash-water  tank, 
and  the  work  incidental  to  the  pipe  con- 
nections was  done  by  company  forces. 


PADDLE-WHEEL   CHURN    MIXING    MACHINE   FOR   LABORATORY   TESTS 

Whipping   Chemicals   Into    a   Colloidal  Water 

Increases  Efficiency 

Six  Paddle-Wheel  Churns  and  an  Intricate  Chemical  Mixing  Box 
Aid  Kansas  Engineers  in  Study  of  Proper  Preliminary  Treatment 


COAGULATION  experiments  on  the 
colloidal  Neosho  River  water  pumped 
to  the  rapid  filter  plant  at  Burlington, 
Kan.,  indicate  that  whipping  the  chem- 
icals into  the  water  materially  reduces 
the  amount  necessary  to  obtain  a  satis- 
factory flocculation.  Tests  covering  a 
month's  time  were  made  at  this  1,000,- 
000-gal.  daily  filter  plant,  built  in  1913, 
to  get  specific  data  as  to  the  proper  pre- 
liminary treatment  to  give  the  water, 
which  is  subject  to  sudden  and  extreme 
turbidity  changes.  A  reduction  in  cost  of 
chemical  was  also  sought.  The  Burling- 
ton plant  was  chosen  because  of  the  flex- 
ibility of  the  layout  from  an  operating 
standpoint  and  because,  in  previous  tests 
made  by  State  Board  of  Health  officials, 
the  efficiency  of  the  chemicals  was  shown 
to  be  very  low,  the  reduction  in  alkalinity 
being  only  2  parts  per  million  per  grain  of 
alum  fed  instead  of  the  theoretical  value, 
8.3  parts.  This  condition  occurred  at  times 
when  it  could  not  be  accounted  for  alto- 
gether by  the  turbidity  content.  The  plant 
is  manned  by  competent  operators  and  these 
tests  were  not  made  as  a  result ,  of  poor 
work  by  the  plant  but  to  promotft^economy 
and  efficiency.  jf 

Difficult  to  Get  Good  Floc 

The  plant  consists  of  two  settling  basins, 
66  X  70  ft.  in  plan  and  12  ft.  in  depth, 
operated  in  parallel ;  two  coagulating  basins 
holding  32,500  gal.  each;  and  two  gravity 
filter  units  12  x  14  ft.  in  plan  equipped 
by  the  New  York  Continental  Jewell  Fil- 
tration Company.  The  special  feature  is 
in  the  design  of  the  mixing  box  and  agi- 
tating chambers.  The  latter  are  4  ft.  deep, 
3  ft.  wide,  and  have  concrete  baffle-walls 
18  in.  apart,  extending  within  1  ft.  of 
either  wall.  The  rapid  passage  of  the 
water  by  the  baffles  after  the  violent  mix- 
ing in  the  agitation  chambers  usually  re- 
sulted in  an  excellent  floc  before  the  water 
passed  half  way  through  the  agitating 
chambers.  The  wash-water  average  has 
been  5.1  per  cent  of  the  total  amount.  On 
the  average  1.23  grains  per  gallon  of  alu- 
minum sulphate  have  been  used,  varying 
from  0.5  to  3.5  grains.  However,  Mr. 
Whistler,  the  superintendent,  reports  that 
at  times  it  was  difficult  to  get  a  good  floc 


regardless  of  the  amount  of  coagulant  used. 
The  tests  indicated  that  this  was  probably 
due  to  the  suspended  clay  cutting  down  the 
efficiency  of  the  alum  and  to  the  high  CO, 
content,  characteristic  of  this  water.  Other 
than  this  difficulty  with  the  alum  the  com- 
plete tests  made  in  1914  by  the  State  Board 
of  Health  reported  the  plant  to  be  in  excel- 
lent condition. 

Butter  Churn  Agitator 

To  solve  any  further  difficulties  extended 
tests  were  carried  out  in  July  and  August 
of  this  year.  For  the  laboratory  tests  a 
mixing  machine,  made  up  of  six  paddle- 
wheel  churns,  was  arranged,  as  shown  in 
one  of  the  photographs,  to  be  turned  by  one 
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DETAIL    OF    THE    BAFFLED    MIXING    BOX 

-Feed  Tanks 


RAPID  FILTER  PLANT,   SHOWING  LOCATION  OF 
EXPERIMENTAL    MIXING    BOX 
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belt  from  a  water  motor.  Any  paddle  speed 
and  any  length  of  mixing  period  could  be 
applied  to  six  samples  at  one  time. 

For  tests  on  chemicals  in  the  basins  a 
wooden  mixing  box,  also  shown  in  one  of 
the  photographs,  was  built  to  mix  the 
chemicals  thoroughly  before  reaching  the 
settling  basin.  The  box  consists  of  an  en- 
trance well  with  a  stilling  box  enclosed  in 
it  and  outlets  formed  by  Cippoletti  weirs, 
a  large  baffled  channel  leading  to  the  basin 
and  a  small  baffled  channel  leading  to  the 
entrance  to  the  main  channel. 

In  using  the  box  a  portion  of  the  water 
was  by-passed  through  the  small  baffle 
chamber  and  treated  with  the  entire  dose 
of  chemical,  thus  securing  the  extra  time 
of  mixing  and  also  securing  a  more  dilute 
solution  of  chemicals.  It  was  the  idea  that 
the  more  dilute  the  form  in  which  the 
chemicals  were  fed  into  the  water,  the 
more  complete  would  be  the  reaction  with 
the  alkalinity  in  the  water.  The  time  of 
mix  in  the  small  channel  was  about  25  sec. 
and  in  the  large  channel  it  was  about  20 
sec.  The  velocity  was  1.5  ft.  per  second 
in  the  small  channel  and  1  ft.  per  second 
in  the  large  channel. 

Turbidity  readings  were  taken  over  the 
basins  after  tests  with  each  system  of  coag- 
ulation, and  charts  were  made  showing  the 
distribution  of  turbidity. 

Any  change  in  the  level  of  the  river  was 


CONCRETE    BAFFLES    IN    AGITATING    CHAMBER 
OF   COAGULATING  BASIN 

quickly  noticeable  in  the  character  of  the 
water  pumped.  The  water  dealt  with  had 
the  following  average  chemical  content  for 
factors  most  important  for  this  test :  Alka- 
linity, 76  to  224  parts  per  million— all  bi- 
carbonate, CaCO,;  CO,,  6  to  8  parts  per 
million.  The  calcium  content  was  approx- 
imately five  times  the  magnesium  content. 

Alum  and  Lime  and  Iron  Expensive 

Potash  alum  and  aluminum  sulphate  were 
used  in  tests  with  the  mixing  machme,  but 
aluminum  sulphate  only  was  used  on  tests 


on  the  basins.  In  the  laboratory  tests  no 
advantage  could  be  found  in  using  the 
more  expensive  potash  alum.  The  smaller 
amount  of  available  alumina  easily  ac- 
counts for  this  fact. 

It  was  found  that  on  using  sufficient 
amounts  of  alum,  excellent  results  could  be 
obtained  in  holding  down  the  sediment  in 
the  basins,  but  the  efficiency  of  the  alum 
was  low.  At  times  of  excessive  turbidity 
it  was  difficult  to  get  desired  results.  The 
cost  of  feeding  large  amounts  of  alum  into 
the  very  turbid  water  was  the  thing  that 
was  desired  to  be  overcome.  The  plan  of 
feeding  a  large  amount  of  alum  at  the 
entrance  to  the  settling  basins  and  then  a 
minimum  amount  at  the  entrance  to  the 
coagulating  basins  was  tried,  but  the  re- 
sults were  not  good.  A  reasonable  amount 
of  alum  did  not  hold  down  the  sediment  in 
the  settling  basins,  and  the  reduction  in 
alkalinity  showed  plainly  that  much  of  the 
alum  was  not  taking  effect.  In  addition  to 
this  the  relatively  high  amount  of  CO,  in 
the  raw  water  is  not  beneficial  to  the  quick 
forming  of  floe  from  alum. 

Tests  with  lime  and  iron  were  run  in 
the  hope  of  forming  a  coagulant  with  a 
greater  specific  gravity  than  alum  floe,  and 
one  which  would  go  further  toward  holding 
the  sediment  down  when  being  fed  in  small 
amounts.  The  system  had  the  disadvan- 
tages of  requiring  two  separate  feeding 
devices  and  constant  attention,  as  well  as 
incurring  the  risk  of  corrosion  of  the  filter 
strainers  and  incrusting  of  the  sand  grains 
in  the  filters.  It  was  intended  to  feed  a 
small  amount  of  alum  just  before  the  water 
reached  the  filters  to  prevent  as  far  as  pos- 
sible the  latter  action  from  taking  place. 

As  in  the  case  of  the  alum  the  lime  and 
iron  did  good  work  when  used  in  sufficient 
amounts,  but  to  keep  within  a  reasonable 
cost  of  chemical  it  would  have  been  neces- 
sary to  add  such  small  quantities  that 
practically  no  benefits  would  have  been 
obtained. 

In  this  test,  however,  it  was  noted  that 
on  adding  lime  in  excess  of  the  theoretical 
amounts,  much  better  results  were  ob- 
tained. In  fact  the  reduction  in  turbidity 
seemed  to  depend  more  on  the  excess  of 
lime  added  than  on  the  amount  of  ferrouJ. 
sulphate  used.  , 

Lime  Alone  Efficient 
Tests  were  run  with  plain  lime  treatment 
both  on  the  basins  and  with  the  mixing 
machine.  The  results  of  the  tests  indicate, 
that  for  this  particular  water  the  plain  lime 
treatment  followed  by  a  minimum  dose  of 
alum  to  form  a  floe  and  to  form  enough 
CO,  to  decompose  what  carbonates  had  been 
bound  gives  best  results.  In  the  settling 
basins  it  was  found  that,  considering  cost, 
the  lime  was  as  efficient  as  the  alum,  or 
lime  and  iron,  in  the  removal  of  turbidity, 
and  in  addition  left  the  water  in  better 
condition  for  the  final  addition  of  alum. 
Lime,  however,  would  not  remove  color. 

The  bicarbonate  alkalinity  of  the  water 
would  not  be  changed  until  the  CO,  was 
used  up,  then  it  began  to  drop  on  the  addi- 
tion of  more  lime  until  it  was  completely 
removed  The  carbonate  alkalinity  rose 
steadily  until  the  saturation  point,  approx- 
imately 30  parts  per  million,  is  reached.  In 
practice  it  was  not  unusual  to  find  40  to 
50  parts  per  million  carbonate  showing  a 
super-saturated  condition.  This  was  prob- 
ablv  due  to  the  formation  of  magnesium 
carbonate  along  with  the  calcium  car- 
bonate. 


In  the  addition  of  alum  the  CO,  set  free 
on  the  formation  of  the  aluminum  hydrate, 
reacted  with  the  carbonate*  in  the  water  to 
form  bicarbonates,  and  the  water  going  on 
to  the  Alters  waa  found  to  be  devoid  of 
CO,  and  carbonates.  The  bicarbonate  alka- 
linity was  reduced  from  15  to  20  parts  per 
grain  of  alum  added.  In  the  presence  of 
carbonate  and  in  the  absence  of  carbon 
dioxide  the  floe  formed  more  quickly  and 
more  completely,  thus  the  alum  dose  could 
be  reduced  materially. 

One  grain  of  alum  at  Burlington  coats 
approximately   the   same   as   2   grains   of 


APPLYING    chemical    TO    SMALL    BAFFLED 
CHAMBER    OF    MIXING    BOX 

lime,  which  will  allow  this  treatment  to  be 
used  generally  at  the  same  cost  as  alum 
alone.  The  results  will  be  better  in  that 
(1)  the  CO,  will  be  removed;  (2)  the  water 
will  be  partially  softened;  (3)  the  danger 
from  incrusting  the  sand  grains  will  be 
avoided  as  all  the  carbonate  is  removed 
before  the  water  enters  the  filters. 

The  general  significance  of  the  results 
obtained,  as  set  forth  by  the  engineers 
making  the  tests,  is  that  it  is  possible  by 
the  use  of  lime  to  prepare  a  similar  colloidal 
water  for  treatment  with  alum,  so  that  the 
amount  of  alum  necessary  is  small,  and 
the  total  chemical  cost  is  much  less  than 
when  alum  alone  is  used.  The  lime  itself 
does  not  remove  the  colloidal  condition  in 
the  water,  but  it  prepares  the  water  so 
that  the  only  duty  for  the  alum  to  perform 
is  to  remove  the  colloidal  condition,  the 
color  and  to  form  the  necessarj-  floe  for 
proper  filtering. 

The  tests  were  made  by  Black  &  Veatch, 
consulting  engineers,  of  Kansas  City,  de- 
signers and  builders  of  the  plant. 


The  Earth  Work  Diagrams  mentioned 
under  "New  Publications"  in  last  week's 
issue  were  prepared  by  C.  A.  James,  resi- 
dent engineer  of  the  Lehigh  Valley  Rail- 
road at  Buffalo,  and  not  by  C.  A.  Jones,  as 
stated  in  the  announcement. 


294 


ENGINEERING     RECORD 


Vol.  72,  No.  10 


California  Oil  Pipe  Line,  200  Miles  Long,  Built 
in  Record  Time  of  15  Months 

Route  Crossed  Mountainous  Country  at  Great  Altitudes — Pipe-Screwing 
Machine   Aids   Rapid    Progress  —  Sixteen    Pumping   Stations    Installed 


BREAKING  all  California  records  for 
speed  of  construction,  an  oil-carrying 
pipe  line  8  in.  in  diameter  and  150  miles 
long,  with  a  54-mile  branch,  to  Mojave,  has 
been  built  in  15  months  from  the  oil 
fields  of  the  San  Joaquin  Valley  to  San 
Pedro,  the  newly  completed  seaport  of  Los 
Angeles.  The  conduit  reaches  altitudes 
never  before  attained  by  lines  carrying 
heated  California  oils  and  is  served  by  six- 
t^n  pumping  stations,  the  larger  ones  hav- 
iifg  a  capacity  of  1000  bbl.  of  oil  per  hour 
against  a  pressure  of  800  lb.  per  square 
inch.  Twenty-five  miles  of  the  line  crosses 
mountainous  country,  where  heavy  snow 
impeded  progress.  Water  was  scarce  in 
the  dry  season  and  roads  had  to  be  built  to 
deliver  materials  to  the  work  from  rail- 
road stations  60  miles  distant.  Added  to 
these  troubles  of  a  purely  construction 
nature  was  the  difficult  task  of  obtaining 
right-of-way  franchises  in  the  vicinity  of 
Los  Angeles  and  San  Pedro.  Oil  pipe  lines 
in  California  now  occupy  a  conspicuous  place 
on  account  of  the  recently  enacted  laws 
clothing  them  with  all  the  duties  and  re- 
sponsibilities of  common  carriers.  The  line 
described  in  this  article  is  owned  by  the 
General  Pipe  Line  Company,  and  while  not 
the  largest  line  in  the  State,  is  one  of  the 
most  important. 

The  line  was  not  built  as  a  custom  line  or 
a  common  carrier,  but  to  carry  the  oil  of 
the  General  Petroleum  Company  to  a  sea- 
board and  market.  If  required,  it  will  have 
to  comply  with  the  conditions  the  new  laws 
impose  and  accept  other  producers'  oil  for 
transport  under  such  rates  and  rules  as  may 
be  approved  by  the  Railroad  Commission  of 
California. 

The  General  Petroleum  Company  and  its 
early  subsidiaries  had  been  acquiring  and 
developing  oil  lands  in  the  Midway,  Sunset, 
Belridge,  and  Lost  Hills  oil  fields,  and  was 
rapidly  coming  to  the  front  as  an  oil  pro- 
ducer. In  1911  it  found  that  when  the 
development  work  then  under  way  was 
completed  it  would  be  producing  probably 
more  than  15,000  bbl.  of  crude  oil  daily  and 
that  steps  should  be  taken  to  provide  inde- 
pendent means  of  oil  delivery  from  fields 
to  market. 


San  Pedro  had  just  been  annexed  to  Los 
Angeles  and  was  attaining  prominence  be- 
cause of  the  probable  favorable  influence  of 
the  Panama  Canal,  the  excellent  railway 
facilities,  the  expenditure  of  millions  of 
dollars  by  the  U.  S.  Government  for  a 
breakwater,  and  the  construction  of  wharves 
by  the  city  of  Los  Angeles  and  private  in- 
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ROUTE   OF   OIL  PIPE   LINE   AND  LOCATION    OF 
PUMPING  STATIONS 

terests.  A  pipe  line  terminating  at  San 
Pedro  would  open  up  to  the  company  the 
markets  of  the  Orient,  Alaska,  Puget  Sound, 
Columbia  River,  San  Francisco,  Mexico,  and 
the  west  coast  of  South  America,  and  upon 
the  completion  of  the  Panama  Canal  the 
markets  of  Europe  and  east  coast  of  North 
and  South  America  would  give  new  oppor- 
tunities. 


In  addition,  there  are  large  manufactur- 
ing industries  and  electric  power  stations 
around  Los  Angeles,  with  an  active  grow- 
ing local  market  accustomed  to  the  use  of 
oil  fuel  supplied  partly  from  other  parts  of 
California  and  partly  by  several  small  local 
oil  fields,  some  of  which  were  apparently 
approaching  exhaustion. 

Surveys  of  Route  Made 

Reconnoissance  surveys,  therefore,  were 
made  to  determine  the  feasibility  of  a  pipe 
line  route  from  the  oil  fields  to  San  Pedro. 
A  line  was  finally  located  through  the 
Tejon  Pass,  which  lies  16  to  20  miles  east 
of  a  direct  line,  and  which  crosses  two 
summits,  one  of  4222  ft.  and  the  other  of 
2716  ft.  The  line,  as  located,  ascends  the 
Tenyo  Creek  from  the  San  Joaquin  Valley 
to  Tejon  Pass,  El.  4222,  descending  the 
valley  of  Piru  Creek  and  then  boldly  cross- 
ing the  divide,  El.  3716,  between  Piru 
Creek  and  Castiac  Creek,  and  following 
Castiac  Creek  to  Sangus,  from  which  point 
the  main  highway  was  followed  to  Los  An- 
geles. At  the  summit  in  San  Fernando 
Pass  a  short  tunnel  was  used.  Through 
the  city  of  Los  Angeles  a  right-of-way  was 
obtained  on  the  property  of  the  Atchison, 
Topeka  &  Santa  Fe  Railway,  and  after  con- 
siderable difficulty  and  expense  franchises 
were  obtained  permitting  the  laying  of  pipe 
alongside  the  county  roads  in  Los  Angeles 
County  and  through  San  Pedro,  a  part  of 
Los  Angeles  City.  Careful  study  indicated 
that  with  pumping  stations  properly  located, 
a  pipe  line  could  be  satisfactorily  operated 
over  the  route  laid  out. 

The  final  located  line  commences  at 
North  Midway  pumping  station  in  the  north 
end  of  the  Midway  oil-field  and  runs  south- 
west through  the  Midway  and  Sunset  oil- 
fields to  Pentland,  thence  east  to  the  Tenyo 
Creek  and  over  the  line  previously  de- 
scribed to  Los  Angeles  and  San  Pedro.  It 
is  152  miles  long  and  laid  with  8-in.  pipe. 
A  54-mile  8-in.  branch  line  runs  from 
Lebec  pumping  station  to  Mojave  for  the 
purpose  of  delivering  oil  to  the  Atchison, 
Topeka  &  Santa  Fe  Railway  for  locomotive 
fuel  and  for  shipment  to  points  in  Arizona 
and  New  Mexico,  by  this  means  avoiding 
the  expensive  railroad  haul  from  Bakers- 
field  up  the  Tehachapi  heavy  grade  and 
over  Tehachapi  Pass  to  Mojave. 

Pipe  Line  Construction 

The  pipe  used  on  the  main  line  is  stand- 
ard lap-welded,  open-hearth  steel,  weigh- 
ing   29.213    lb.    per    foot.       The    steel   has 
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TWENTY    MULES    AND    SPECIAL    EQUIPMENT   OF   TWO   WAGONS   WERE   REQUIRED   TO   DELIVER   BOILERS   TO   PUMPING  STATIONS 


a  tensile  strength  of  45,000  to  55,000  lb. 
per  square  inch.  The  branch  line  from 
Lebec  to  Mojave  was  laid  of  similar  pipe, 
made,  however,  of  Bessemer  skelp. 

The  pipe  received  two  coats  of  California 
asphaltic  paint  and  was  covered  with  a  high 
grade  roofing  paper  secured  in  place  with 
wire.  The  average  trench  depth  was  32  in., 
but  in  cities  the  trenches  were  made  40  in. 
deep.  Through  irregular  country  where 
many  draws  and  ravines  are  encountered 
small  trestles  were  installed  and  the  pipe 
provided  with  an  extra  covering  for  mechan- 
ical protection.  At  some  stream  crossings 
the  pipe  was  supported  on  the  existing 
bridges.  At  other  streams  with  intermit- 
tent flow  where  no  bridges  existed  or  per- 
mission to  use  existing  bridges  could  not 
be  obtained,  a  row  of  piles  was  driven, 
cut  off  below  the  surface  of  the  gravel 
wash,  and  the  pipe  laid  in  a  trench  4  ft. 
deep  dug  on  the  upstream  side  of  the  line 
of  piles.  The  pipe  was  then  surrounded  by 
a  concrete  casing  22  in.  square,  and  bolted 
to  each  pile  with  long  stirrup  bolts. 

An  existing  highway  tunnel  was  utilized 
at  San  Fernando  Pass  to  reduce  the  sum- 
mit elevation  and  save  distance,  and  an- 
other short  tunnel  was  driven  to  avoid  a 
slide. 

Sixteen  Pumping  Stations 

There  are  sixteen  pumping  stations,  of 
which  fourteen  are  on  the  main  line  and 
two  on  the  Mojave  branch.  Eleven  stations 
are  standard  main  line  pumping  stations, 
and  are  capable  of  pumping  about   1000 


bbl.  of  oil  per  hour  at  800  lb.  per  square 
inch  pressure.  The  remainder  of  the  sta- 
tions are  fitted  for  special  duties,  such  as 
serving  refineries,  loading  tank  cars,  ships, 
etc. 

Each  main  line  pumping  station  is  de- 
signed to  deliver  oil  through  a  section  of  the 
pipe  line,  which  is  long  or  short,  depending 
on  the  degree  the  grade  of  the  pipe  line 
retards  the  flow  of  the  oil.  The  sections 
vary  from  6  miles,  ascending  the  mountains, 
to  21  miles,  descending. 

At  least  one  37,000-bbl.  tank  is  installed 
at  each  station,  which  when  kept  full,  pro- 
vides for  18  hr.  operation  of  the  pumps  in 
the  event  of  repairs  being  undertaken  on 
the  pipe  line  back  of  that  point.  Water  is 
stored  in  a  500-bbl.  tank,  and  two  100-bbl. 
tanks  are  used  to  store  and  measure  the  oil 
taken  for  fuel  purposes. 

The  high  duty  pumping  unit  consists  of 
a  26  and  42  x  36-in.  cross-compound  Cor- 
liss engine  manufactured  by  the  AUis- 
Chalmers  Manufacturing  Company,  con- 
nected by  a  Scotch  yoke  to  a  special  design 
61/2  X  36-in.  four-plunger  oil  line  pump, 
manufactured  by  the  Dow  Pump  &  Diesel 
Engine  Company.  The  reserve  unit  is  a 
duplex  compound  direct-acting  22  and  38- 
in.  91/2  X  36-in.  oil  line  pump,  manufac- 
tured by  the  Jeanesville  Iron  Works. 

The  oil  ends  of  both  units  are  identical 
except  as  to  diameter  of  the  plungers;  the 
interchangeability  of  cylinders,  valves, 
valve  fittings,  discharge  piping  and  other 
parts,  necessitates  only  a  small  stock  of 
spare  parts.     All  cylinders,  valve  fittings 


AN   ingenious   machine,   INVOLVING  A  FOUR-CYLINDER  AUTOMOBILE  ENGINE,   SCREWS 
JOINTS   OF   6000   FEET   OF  PIPE   DAILY 


and  discharge  piping  are  made  of  cast  steel 
and  were  shop  tested  at  2000  lb.  per  square 
inch.  The  machinery  was  all  erected  by 
company  engineers,  many  of  whom  were 
later  made  operating  engineers. 

The  pipe  line  is  continuous  past  the  sta- 
tions, which  may  be  by-passed  if  desired. 
Normally  a  branch  line  leading  to  the  stor- 
age tank  is  used.  The  oil  delivered  into  the 
station  tank  is  drawn  out  again  from  any 
level  by  means  of  a  swing  pipe  and  after 
being  conducted  through  two  heaters  to 
the  pumps,  is  forced  through  the  next  sec- 
tion of  the  line.  A  branch  line  is  provided 
so  that  the  oil  can  be  conducted  directly  to 
the  heaters  and  pumping  station  without 
entering  the  tank. 

Each  station  consists  of  a  54  x  100-ft. 
steel  frame  building  covered  with  corru- 
gated iron,  containing  the  boilers  and 
pumping  machinery.  In  the  engine  room 
are  two  large  pumping  engines,  one  being 
an  economical  high-duty,  cross-compound 
crank-and-flywheel  pumping  unit,  and  the 
other  a  direct  acting  duplex  compound 
unit.  Normally  the  first  unit  is  operated 
and  the  second  unit  reserved  for  emergency 
service,  but  either  can  operate  the  line  to 
full  capacity.  The  exhaust  steam  from  the 
main  pumping  engines  is  conducted  to 
heaters  and  raises  the  temperature  of  the 
oil  sufficiently  to  increase  its  velocity  to 
the  required  degree  by  increasing  the  fluid- 
ity of  the  oil. 

Construction  Difficulties 

The  construction  of  the  line  presented 
many  difficulties  due  to  rough  country,  ab- 
sence of  roads,  sandy  soil,  scarcity  of 
water,  and  hot  summer  climate.  Practi- 
cally all  supplies  needed  were  brought  in  by 
mule  teams  from  the  railroad — lumber, 
brick,  food,  camp  equipment,  cement,  feed 
for  stock,  and  gasoline  for  auto  trucks.  A 
contractor  was  engaged  to  do  the  hauling 
and  pipe  laying.  On  the  main  line  work  he 
started  hauling  with  auto  trucks,  which 
quickly  cut  the  unsurfaced  roads  so  as  to 
make  their  further  use  impracticable.  Near- 
ly all  of  the  hauling  had  to  be  done  by  mule 
teams,  over  600  animals  being  used  for  sev- 
eral months.  On  the  Mojave  branch  line, 
motor  trucks  were  successfully  used  as  this 
work  was  done  almost  wholly  during  the 
summer  season. 

As  far  as  possible  trenching  machines 
were  used  to  dig  the  ditch  for  the  pipe,  and 
on  the  long  desert  stretches  very  rapid 
progress  was  made.  Hand  work  was  neces- 
sary only  in  the  mountainous  part  of  the 
line. 

Machine  Screws  Pipe  Sections 

A  very  ingenious  pipe-screwing  machine 
was  developed  by  the  contractors,  and  con- 
sisted of  a  frame  supporting  a  40-hp.  four- 
cylinder  automobile  engine,  which  rotated 
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a  pipe  gripping  chuck,  in  some  respects 
similar  to  the  chuck  of  a  pipe  machine. 
The  whole  machine,  as  shown  in  one  of  the 
iUustrations,  was  mounted  on  rollers  rest- 
ing on  the  pipe  along  which  it  was  moved 
by  power  from  coupling  to  coupling  of  the 
pipe  line  as  tiie  pipe  screwing  progressed. 
The  finished  pipe  was  supported  on  skids 
laid  across  the  pipe  trench  until  coated.  A 
friction  drive  in  the  transmission  mechan- 
ism between  the  engine  and  the  clutch  in- 
sured against  screwing  the  pipe  too  tight. 
Each  machine  when  well  handled  was  capa- 
ble of  screwing  daily  an  average  of  about 
6000  ft.  of  8-in.  pipe. 

Fifteen  months  elapsed  from  the  date  of 
commencing  work  to  the  delivery  of  oil  at 
San  Pedro,  which  is  a  record  performance 
on  California  pipe  line  construction.  The 
right-of-way  and  pipe  laying  operations 
were  handled  by  R.  E.  Maynard.  David 
Dorward,  Jr.,  mechanical  engineer,  had 
charge  of  all  pumping  stations  and  their 
equipment.  Sanderson  &  Porter  were  the 
consulting  engineers  and  members  of  the 
advisorj'  committee  of  the  interests  that 
financed  the  project. 


Concrete  Cut  from  Actual  Structures  Stronger 
than  Field-Sample  Specimens 

Relatively  Low  Averages  for  Many  Test  Cylinders  Poured   on 
Subway    Construction     Work     Reported    by    R.    E.    Goodwin 


St.   Louis  Does  Not    Need  to   In- 
crease Its  Water  Rates 

ALTHOUGH  the  water  consumer  in  St. 
Louis  has  paid  $92.73  per  1,000,000  gal. 
for  water  that  has  cost  $103.37  for  the  last 
eleven  years,  E.  E.  Wall,  water  commis- 
sioner, in  his  annual  report,  estimates  that 
the  decreased  expenditures  required  for  the 
next  seven  years  will  be  sufficient  to  more 
than  make  up  any  deficit.  Each  year  for 
the  last  eleven  years  the  expenditures  ex- 
ceeded the  collections  by  $98,227.72,  the  loss 
being  made  up  from  accumulated  surplus. 
This  is  the  period  during  which  purification 
has  been  a  factor  of  expense  in  supplying 
water  to  the  city.  Heavy  construction  ex- 
pense will  decrease  and  an  average  of  only 
$888,902  for  new  construction,  including  in- 
terest and  sinking  fund,  will  be  required,  an 
average  decrease  of  $332,133.53  per  year. 
This  will  reduce  the  average  cost  of  supply- 
ing water  by  $12.59  per  1,000,000  gal.  be- 
low the  $103.37  cost  during  the  last  eleven 
years,  and  produce  a  revenue  of  $1.95  in 
excess  of  the  past  cost. 


San  Diego  Has  Second  Largest 
Pressure-Type  Filter  Plant 

SAN  DIEGO'S  filter  plant  is  the  second 
largest  of  the  pressure  type  in  exist- 
ence, having  a  capacity  of  10,000,000  gal. 
daily.  The  twenty  filters  are  of  the  hori- 
zontal Continental  Jewell  type.  Ten  of 
the  twenty  filters  are  new  and  the  remain- 
der have  been  rebuilt  from  existing  filters 
removed  from  ChoUas  Heights  to  the  Lower 
Otay  reservoir,  according  to  H.  A.  Whit- 
ney, hydraulic  engineer,  as  stated  in  his 
latest  annual  report.  An  air  wash  and 
hydraulic  valves  have  been  installed  in  the 
new  plant  and  the  wash-water  is  pumped 
back  into  the  storage  reservoir. 


CONTINUOUS  testing  of  field  samples 
is  being  carried  out  on  the  New  York 
subway  construction  work  by  the  materials 
testing  laboratory  of  the  Public  Service 
Commission  of  the  First  District,  New 
York.  Regular  standard  methods  have  been 
adopted  and  put  into  practice  in  the  test- 
ing of  the  aggregates  and  of  the  field  sam- 
ples poured  on  the  work,  and  laboratory 
specimens  made  for  comparisons.  Results 
based  on  about  SOO  test  cylinders  have 
been  averaged,  and  figures  are  given  for 
1 :2 :4  concrete  at  the  ages  of  28  and  90 
days,  classified  in  terms  of  various  aggre- 
gates, both  coarse  and  fine,  of  the  con- 
sistency, and  of  machine  versus  hand  mix- 


Tmli  1— Trsis  or  1;2;4  Fifld  Conchitk  in  8x16-Inch  Ctunders 

Madi  bt  N.  Y.  Pubuc  SxRvicB  CouHissioM,  FiiuT  District 
(The  ame  teats  arc  ahown  tabulated  uDder  different  headings  to  show  thr 
effect  of  various  conditions.  There  were  three  specimens  in  each  test.) 

20  DATS  OLD  90  DAYS  OLD 

No.  of  No.  of 
Aver-      tests  Aver-       tests 
age,  lb.    repro*  age,  lb.    repre- 
pcr       sented  per       sented 
sq.  in.    in  aver-  sq.  in.    in  aver- 
age age 
Avenge  of  all  tests 1S60        149  1850        119 

Coaru  Aggregate 

Hudson  River  dolomite 1780            8  1980            8 

Long  Island  beach  gravel ISSO          33  2040          24 

Hudson  River  trap  rock 1670           27  1910          23 

Hudson  River  limestone 1490            5  1830            8 

Long  Island  bank  gravel  (washed) ...     1490          72  1810          60 

Fins  Aggregate 

Long  Island  beach  sand 1710          39  2040          27 

Long  Island  bank  sand  (washed) .. .     1590          76  1850          04 

Sand  excavated  on  the  work 1370          27  1790         2S 

Cimmtency 

Medium 2670            1  

Wet  (stiff  enough  to  keep  coarse  ag- 

i;r<«ate  from  settling  to  bottom)...     1880          60  2100          52 

Very  wet  (ooane  aggregate  settles 

to  bottom) 1470          82  1790          63 

Extra  wet  (loopy) 1200          11  1520            8 

Uixtr 

Madiine 1690        124  1880        104 

Huid 1450          19  1790          16 


Permits  to  Use  Water  for  Irrigation 
or  Power  in  Oregon  are  summarized  in  a 
report  recently  issued  by  the  State  Engi- 
neer's oflke.  In  the  last  quarter  196  per- 
mits were  issued  which  involved  the  con- 
struction of  a  total  of  248  miles  of  canal, 
the  irrigation  of  21,164  acres  of  land  and 
the  development  of  4254  hp. 


ing.  It  is  noteworthy  that  the  average 
value  for  these  standard  8  x  16-in.  cylin- 
ders at  the  age  of  one  month  is  only  about 
1500  lb.  per  square  inch. 

In  addition,  field  samples  have  been  cut 
from  the  actual  structures,  dressed  and 
tested.  The  results  exceed  the  values  for 
the  same  concrete  poured  in  cylinders,  ap- 
parently confirming  the  claim  sometimes 
made  that  concrete  in  the  structure  is 
stronger  than  concrete  in  the  form  of  test 
specimens. 

Specimens  and  Tests 

The  regular  standard  8  x  16-in.  cylinders 
were  poured  from  the  concrete  going  into 
the  work,  sometimes  even  being  taken  from 
the  concrete  in  the  forms.  A  simple  form 
of  mold  was  made  by  splitting  an  ordinary 
8-in.  iron  pipe  longitudinally  on  one  side 
(to  allow  removal  after  the  concrete  had 
set)  and  using  two  iron  bands  with  bent 
ends  and  bolts  for  tightening.  The  speci- 
mens were  left  two  days  on  the  job,  then 
stored  in  the  moist  room  and  sprinkled 
every  few  days. 

The  specimens  cut  from  the  structure 
were  finished  to  6  x  6  x  12-in.  dimen.sions 
on  the  rubbing  table  of  a  stone-cutting 
yard.  They  were  cut  out  when  the  struc- 
ture was  two  months  old  from  designated 
parts,  selected  before  the  concrete  had  been 
placed    in    the    forms.     From    the    same 


batches  of  concrete  other  test  specimens 
were  cast  in  molds  of  the  same  size  and 
some  were  stored  in  moist  sand  on  the 
work,  others  in  the  moist  room.  In  addi- 
tion, samples  of  the  cement  and  aggre- 
gates were  taken  to  the  laboratory  and 
similar  specimens  were  there  mixed  in  the 
same  proportions  used  in  the  field.  These 
specimens  were  all  tested  at  the  age  of  90 
days.  Those  that  were  made  on  the  work 
were  machine  mixed,  and  those  made  in 
the  laboratory  were  hand  mixed.  The  aver- 
age weights  in  pounds  per  cubic  foot  were : 
Concrete  cut  from  structure,  147;  concrete 
from  the  same  batch  cast  in  molds,  150,  and 
concrete  made  in  laboratory  from  the  same 
materials,  151. 

Results  for  Cylinders 

Table  1  gives  the  averages  of  the  re- 
sults to  date  for  the  compression  tests  on 
standard  cylinders  of  concrete  poured  on 
the  work,  and  includes  only  the  tests  made 
under  satisfactory  conditions  in  accordance 
with  standard  practice.  In  general,  each 
test  is  the  average  of  three  specimens,  and 
the  result  of  any  test  which  differed  more 
than  50  per  cent  from  the  average  was  ex- 
eluded.  The  averages  including  erratic 
values  were  slightly  in  excess  of  the  aver- 
ages given. 

Since  a  large  number  of  variables  existed 
to  affect  the  strength  of  each  test,  and  no 
series  was  run  in  which  only  a  single  fac- 
tor was  the  controlling  variable,  the  aver- 
ages shown  for  different  conditions  are  not 
conclusive,  but  are  at  least  suggestive.  It 
is  apparent  from  this  large  series  of  results 
that  at  the  age  of  28  days  standard  cylin- 
ders of  field  concrete  averaged  only  about 
1500  lb.  per  square  inch  compressive 
strength.  The  relative  values  for  coarse 
and  fine  aggregates  are  given  in  the  order 
of  strength,  Hudson  River  limestone  and 
the  washed  gravel  giving  the  same  low 
values,  and  sand  excavated  on  the  work  rat- 
ing lower  than  the  Long  Island  sand.  The 
low  values  for  very  wet  and  extra  wet  con- 
sistency should  be  noted.  The  results  for 
the  relatively  small  number  of  hand-mixed 
specimens  average  10  per  cent  below  the 
machine-mixed  values.  However,  the  varia- 
tions above  mentioned  make  relative  per- 
centages of  little  value.  The  increase  of 
the  general  average  at  90  days  over  that  at 
28  days  is  18.5  per  cent. 

Effects  of  Frost 

The  above  averages  include  specimens 
made  in  cold  weather.  With  the  exception 
of  specimens  which  were  frozen,  these  were 
found  to  be  as  strong  as  specimens  made  in 
warm  weather.  Specimens  which  showed 
frost  marks  in  the  interior  when  broken 
averaged  730  lb.  per  square  inch  at  28 
days  (ten  tests)  and  1170  lb.  per  square 
inch  at  90  days  (ten  tests).  These  frozen 
specimens  are  not  included  in  the  averages 
given. 

Investigations  were  made  to  determine 
what  relation  exists  between  strength  and 
weight  per  cubic  foot.  Specimens  of  dif- 
ferent aggregates  showed  no  general  in- 
crease of  strength  with  weight,  and  it 
seems   impossible  to  predict  the  strength 
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from  the  weight.  Even  among  specimens 
of  the  same  materials,  the  heaviest  was  the 
strongest  in  not  more  than  50  per  cent  of 
twenty-five  tests  examined. 

Field-Cut  Concrete  Stronger 
Table  2  gives  the  results  of  the  test  of 
1:2:4  standard  cement,  sand  and  gravel 
concrete  specimens  6  x  6  x  12  in.  in  size 
tested  at  the  age  of  90  days.  The  curing 
conditions  are  given,  and  the  results  are 
seen  to  average  considerably  higher  for  the 
concrete  cut  from  the  structures  than  for 
the  test  specimens — 8  per  cent  higher  than 
specimens  of  the  same  concrete  stored  in 
moist  sand  on  the  work  and  26  per  cent 
higher  than  those  stored  in  the  moist  room, 
while  30  per  cent  and  40  per  cent  higher 
respectively  than  laboratory  specimens 
stored  similarly. 

The  head  of  concrete  above  the  specimens 
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Frost  16  Feet  Deep  Found 
Under  Refrigerator  Plant 

Continuous  Operation  of  Refrigerating   Machine* 

for  19  Years  Lowered  the  Frost  Line  Many 

Feet  and  Caused  Floor  Upheaval 

By  J.  NORMAN   JENSEN 
Architectural  Engineer,  Chicago 

SOME  REMARKABLE  RESULTS  of 
continuous  refrigeration  and  frost 
action  have  recently  been  brought  to  the 
attention  of  the  writer  or  revealed  during 
investigations  into  the  causes  of  notice- 
able upheavals  of  building  floors.  The  most 
unusual  case  occurred  in  a  refrigerator 
plant  in  which  the  apparatus  had  been  in 
operation  for  about  nineteen  years.  At  one 
footing  near  large  coils  of  ammonia  pipes 
the  depth  of  frozen  earth  was  found  to  be 
16  ft.,  while  a  frost  depth  of  7  or  8  ft. 


Table  2— CoupRrasiow  Tikts  of  CoNcwsra  Cut  raoM  ActOAi.  Stbuctcti^  and  Covam  Caw  hi  Mom 
(Siie  of  specimens  6x6il2  in.;  1:2:4  concrete,  90  days  old:  all  Btreggtlis  in  pounds  per  squue  inoh) 


Cut  from 
12-in.  wall 

4  av.  3095 
4  av.  2410 
4  av.  2415 
4  av.  2760 


Same  batch 
poured  in 
molds  and 
stored  on 
work 

4av.  2880 


2  av.  2585 
4  av.  2020 


Same  batch 
poured  in 

molds  and 
stored  in 

moist-room 

4  av.  2870 
4  av.  1720 

3  av.  2060 

4  av.  1775 


Consis- 
tency 

Wet 

Very  wet 

Wet 

Very  wet 


Same  materials  Same  materials 

mixed  in  mixed  in 

laboratory  and  laboratory  and 
stored  on  the       stored  in 


work 
4  av.  2135 
4  av.  2225 
4  av.  1980 
4  av.  1900 


moist-room 
4  av.  2080 
4  av.  1930 
4  av.  1705 
4  av.  1910 


Consis- 
tency 

Wet 
Wet 
Wet 
Wet 


Fine 
aKgregatc 

Long  Island  beach 

sand' 
Long  Island  washed 

bank  sand 
Long  Island  beach 

sand* 
Logn  Island  beach 

sand* 


Long  Island  beach 

gravel 
Long  Island  wished 

bank  jp«Tel 
Long  Island  beMh 

gravel 
Long  Island  baadi 

gravel 


16  av.  2670        10  av.  2480        15  av.  2110 


16  av.  2060        16  av.  1910 


2150 


If  concrete  90  days  old  be  assumed  to  be  25  per  cent  stronger  than  the  same  concrete  28  days  old  tht  eorrespondinif 
totals  for  28  days  would  be  approximately  as  follows: 

2000  1700  1650  1550 


*Coarse  and  well  graded,  not  the  very  fine  sand  usually  described  as  ''sea-beach  sand." 


Strength,  lb. 
per  sq.  in. 

1=4250 
1=1870 

3  av.  3340 


Proportions 

1:2:4 
1:2:4 

l:2i:4J 


Age 


Table  3— Tets  or  Concrete  Cct  rRoii  Actual  STKUcnmu 

Description  Fine  aggiegate  Coane  aggregate  Comsteacy 


127  days  6-in.Cube  Sand  Gravel 

15  months      8}x8ixl7in.  rough  dressed,  not  Long  Island  washed  bank  Long  Island  washed  bank 

polished  sand  gravel 

30  months  6x6x12  in.  Cow  Bay  sand  Gravel 


Wet 
Very  wet 


cut  from  actual  structures,  while  they  were 
setting,  varied  from  3  ft.  to  15  ft.,  and  the 
superiority  of  these  specimens  over  those 
cast  in  molds  may  have  been  partially  due 
to  this  circumstance.  The  specimens  which 
were  subjected  to  the  greatest  heads  were 
not  the  strongest,  however. 

Results  are  given  in  Table  3  for  some 
tests  of  miscellaneous  concrete  pieces  cut 
from  structures  and  tested  at  various  ages. 
It  is  seen  that  one  rough-dressed  specimen 
gave  a  relatively  low  value  at  the  age  of  fif- 
teen months.  The  smooth  dressing  of  the 
field-cut  specimens  probably  influences  fa- 
vorably the  test  results. 

Alfred  Craven  is  chief  engineer,  Robert 
Ridgway  is  engineer  of  subway  construc- 
tion, and  George  L.  Lucas  is  general  in- 
spector of  materials  for  the  Public  Service 
Commission.  R.  E.  Goodwin,  who  fur- 
nished the  foregoing  data,  is  in  charge  of 
tests  of  concrete  and  concrete  aggregates. 


Funds  for  Improving  and  Maintaining 
Roads  in  California  totaling  $1,793,680 
have  been  turned  over  to  State  and  county 
authorities  by  the  State  motor  vehicle  reg- 
istration department.  This  money  repre- 
sents receipts  from  automobile  and  motor- 
cycle registrations  during  the  fiscal  year 
just  ended.  The  apportionment  of  expen- 
ditures from  the  fund  in  the  various  coun- 
ties will  be  made  in  accordance  with  the 
amount  each  has  contributed.  The  widely 
different  conditions  are  shown  by  the  varia- 
tions in  revenue;  the  amount  contributed 
from  Alpine  County  was  $87,  while  Los 
Angeles  County's  share  was  $604,443. 


was  commonly  found  throughout  the  inves- 
tigation. 

The  case  in  question  is  that  of  a  build- 
ing in  the  produce  section  of  Chicago. 
About  a  year  ago  the  owner  was  notified 
by  the  building  authorities  to  strengthen 
the  floors  of  the  building.  These  floors 
were  very  much  out  of  level,  being  bowed 
up  around  the  columns  as  much  as  10  in. 
in  some  cases.  It  was  a  puzzle  to  know 
how  the  floor  was  supported,  as  some  of 
the  girders  seemed  to  be  without  visible 
means  of  support.  The  conditions  found 
in  one  case  are  shown  in  the  accompanying 
figure.  The  posts,  girders,  and  corbel 
were  all  of  yellow  pine.  Originally  the 
bottom  of  the  corbel  rested  on  the  top  of 
the  post.  The  post  had  been  forced  up- 
ward into  the  corbel,  so  that  it  came  within 
an  inch  of  the  post  above,  almost  shearing 
off  the  corbel. 

An  investigation  was  made  to  determine 
how  it  was  possible  for  a  post  of  this  size 
to  be  forced  through  9  in.  of  yellow  pine. 
The  old  basement  floor  was  uncovered  to 
obtain  information  in  regard  to  the  foot- 
ing.   As  shown  in  the  second  diagram,  this 


*7V/8f wyy  i> '-Origing! Top 
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floor  consisted  of  a  number  of  layers  of 
flooring  with  strips  between,  and  a  con- 
crete and  asphalt  sub-base. 

Results  of  Investigation 

The  earth  beneath  the  old  basement  floor 
was  thoroughly  frozen,  and  filled  with 
small  ice  crystals.  It  was  decided  that  the 
upward  movement  of  the  post  could  only 
have  been  caused  by  the  heaving  of  the 
frozen  ground  underneath  the  footing.  Or- 
ders were  issued  that  new  footings  would 
have  to  be  put  in  beneath  the  frost  line 
under  each  post. 

Excavating  for  these  new  footings 
showed  that  the  frcst  line  was  anywhere 
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Recent  Proctlcein 
Floor  Injulollon 


Secttonof  Old 
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PROGRESS  IN  FLOOR  INSULATION  PRACTICE 

from  1  to  16  ft.  below  the  bottom  of  the 
old  basement  floor.  The  extreme  depth  of 
16  ft.  was  encountered  under  a  post  which 
was  alongside  a  partition  7n  the  basement. 
The  basement  was  partitioned  off  into  a 
number  of  small  rooms,  in  which  were 
stored  butter,  eggs,  apples,  and  other  com- 
modities. The  temperature  in  these  rooms 
varied  with  contents,  but  was  only  about 
15  deg.  Fahr.  at  the  time  of  the  investiga- 
tion. A  search  was  made  for  the  cause 
of  the  great  depth  of  frost  encountered, 
,  and  it  was  learned  that  immediately  above 
the  footing  Where  the  greatest  depth  oc- 
curred were  especially  large  coils  of  am- 
monia pipes,  so  that  the  temperature  at 
this  point  was  much  lower  than  anywhere 
else.  It  was  also  learned  that  there  had 
been  an  old  well  about  7  ft.  deep  adjoining 
this  footing. 

Effects  on  Walls 

As  a  result  of  the  unequal  frost  action 
underneath  the  wall  footing,  the  walls  had 
been  heaved  more  in  the  middle  than  at 
the  ends,  and  were  badly  cracked.  They 
had  to  be  anchored  and  thoroughly  tied  to 
prevent  them  from  falling  into  the  street. 

It  seemed  strange  that  the  earth  should 
be  frozen  even  7  or  8  ft.  as  commonly  found 
throughout  this  investigation.  The  tem- 
peratures had  never  been  extremely  low,  as 
even  in  the  coldest  weather  it  had  never 
been  below  zero  in  the  rooms.  This  frozen 
condition  of  the  ground,  winter  and  sum- 
mer, could  only  be  accounted  for  by  the 
fact  that  the  refrigerating  machines  pro- 
viding the  low  temperature  in  the  store 
rooms  had  been  in  continuous  operation 
for  nineteen  years. 

In  conclusion,  it  is  of  interest  to  note 
recent  practice  in  the  insulation  of  the 
basement  floors  of  refrigeration  plants. 
The  bad  design  used  in  the  old  basement 
floor  represents  too  big  an  inroad  on  the 
coal  pile  of  this  plant.  The  left  figure 
of  the  accompanying  diagram  gives  the 
practice  of  architect  B.  H.  Jillson  of  Chi- 
cago. This  detail  has  been  used  in  the 
construction  of  a  number  of  cold  storage 
plants  throughout  the  countrj*. 


POST  FORCED  THROUGH  CORBEL  BY  FROST 


The  First  Steel  Rails  for  Alaska's 
new  Government  railway  are  en  route  to 
Anchorage,  Alaska,  where  they  will  be  used 
in  the  construction  of  yard  tracks. 
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Draw  Span  of  Harlem  River 
Bridge  Floated  to  Place 

Old  Span  Removed  at  S.4S  A.  M.  and  New  1100- 

Too  Double- Deck  Four-Track  Span  Floated  In 

and  Put  in  Service  by  12.42  P.  M. 

ON  the  high  tide  at  8  a.  m.  Sunday  morn- 
ing, Aug.  22,  the  new  double-deck 
1100-ton  draw-span  of  the  rebuilt  bridge 
which  carries  the  Second  and  Third  Avenue 
elevated  lines  across  the  Harlem  River  in 
New  York  City  was  floated  in  place  on  four 
barges  and  lowered  with  twenty-four  sand 
jacks.  The  first  train  was  run  over  the 
new  span  at  12.42  p.  m. 

The  two  double-deck  approach  spans 
were  placed  in  the  same  manner  on  Feb. 
22  and  March  7,  as  described  on  page  341 
of  the  Engineering  Record  for  March  31, 
1915.  On  the  same  falsework  used  to  erect 
the  approach  spans  end  to  end,  the  new 
draw  span  was  built.  Its  erection  was 
practically  finished  last  May,  and  it  was 
first  planned  to  place  it  at  that  time.  The 
use  of  the  upper  deck  for  the  new  express 
service,  however,  depended  on  the  comple- 
tion of  other  improvements  in  the  elevated 
roads,  which  will  not  be  ready  for  train 
service  until  next  month.  As  it  was  found 
that  several  changes  in  the  operating  ma- 
chinery of  the  new  span  would  be  desirable, 
these  changes  were  therefore  made  with- 
out any  delay  to  the  operation  of  the  new 
system,  and  the  draw  span  was  not  put  in 
place  until  they  had  been  completed. 

On  Saturday  afternoon  four  large  barges 
were  floated  into  four  bays  in  the  false- 
work, two  under  each  end  of  the  draw  span. 
On  them  had  been  erected  timber  bents  car- 
rying sand  jacks,  the  3-ft.  square  timber 
pistons  of  which  were  fastened  to  the  grill- 
age of  24-in.  I-beams  which  capped  the 
falsework  and  on  which  the  span  had  been 
erected.  As  the  tide  rose  this  grillage  and 
the  bridge  with  it  was  picked  up.  Several 
tension  members  of  the  span  had  been  stif- 
fened with  wood,  as  the  operation  of  rais- 
ing the  span  by  its  ends  put  them  in  com- 
pression. 

The  barges  were  started  out  at  6  p.  m. 
by  sets  of  falls  pulling  from  the  falsework 
and  the  shore  ends  of  the  barges,  and  oper- 
ated by  hand.  Several  snub  lines  were  used, 
these  precautions  being  needed  because  of 
the  scant  clearance  between  the  barges  and 
the  falsework,  and  the  very  narrow  chan- 
nel into  which  the  span  was  floated  between 
the  falsework  and  the  fender  pier  of  the 
Willis  Avenue  bridge.  As  soon  as  the  span 
wa»  clear,  it  was  towed  upstream  and  tied 


NEW    SPAN    BEING    LOWERED    TO    PLACE 

up  for  the  night  at  the  company's  dock  on 
the  Manhattan  side  of  the  river  just  below 
the  elevated  railway  bridge. 

Two  Barges  Lift  Old  Span 

With  the  next  rising  tide,  shortly  after 
2  a.m.,  two  barges  were  set,  one  under 
each  end  of  the  old  draw  span.  The  bents 
jrected  on  them  came  to  a  bearing  as  the  tide 
rose,  when  the  scows  were  jacked  down  to 
an  additional  displacement  of  about  a  foot, 
with  eight  hydraulic  jacks.  The  final  lift 
which  cleared  the  old  span  from  the  piers 
was  made  with  the  tide.  The  old  span  was 
floated  and  towed  out  at  5.45  a.  m.  It  was 
tied  up  temporarily  to  the  New  York,  New 
Haven  &  Hartford  Railroad's  dock  opposite 
the  company's  dock.  It  was  removed  to  the 
company's  dock  later  in  the  morning.  Here 
it  will  be  dismantled  by  two  derrick  boats 
working  from  the  ends  in. 

The  new  span  was  swung  across  the 
steam  and  towed  up  into  place  as  soon  as 
the  old  span  was  tied  up.  While  these  oper- 
ations were  going  on,  two  "jinny-winks," 
one  mounted  on  the  upper  deck  of  each  of 
the  approach  spans,  set  the  wedges  and 
shoes  on  the  end  piers.  The  ring  seg- 
ments for  the  center  pivot  had  been  previ- 
ously installed  inside  the  rim  bearing  of  the 
old  span  on  the  center  pier,  which  bearing 
was  supported  on  a  steel  frame  from  the 


rim  of  the  pier  while  this  work  was  done. 
The  new  pivot  casting  and  discs  were  as- 
sembled on  the  deck  of  a  derrick  boat  which 
was  tied  up  west  of  the  center  pier.  As 
soon  as  the  old  span  was  out  this  derrick 
boat  removed  the  old  rim  spider  and  its  tem- 
porary support,  and  set  the  new  pivot  cast- 
ing. 

New  Span  Adjusted 

The  new  span  was  adjusted  in  exact  loca- 
tion with  wire  ropes  and  steamboat  ratch- 
ets, and  timber  guides  were  bolted  from  its 
end  posts  to  those  of  the  approach  spans. 
At  8.55  a.  m.  the  first  sand  was  let  out  of 
the  jacks.  Lowering  with  the  jacks  and  the 
tide  continued  until  about  11  a.  m.  When 
the  5%-ft.  drop  of  the  jacks  was  exhausted 
the  span  had  been  landed  and  the  barges 
had  risen  almost  to  their  light  displace- 
ment. The  falling  tide  permitted  the  re- 
moval of  the  scows  in  a  short  while,  the 
north  pair,  the  last  to  be  removed,  being 
towed  clear  at  11.45  a.  m. 

The  bridge  was  then  swung  for  the  first 
time,  when  it  developed  that  an  angle  on 
the  end  wedge  failed  to  clear  the  shoes  at 
one  end  of  the  bridge  by  the  specified 
amount.  This  angle  was  readily  removed 
and  trimmed.  The  operating  mechanism  of 
the  bridge  worked  perfectly,  and  12.42  p.  m., 
as  soon  as  the  track  crew  and  electricians 
had  completed  the  last  end  connections  on 
the  lower  deck,  the  first  train  was  allowed 
to  pass  over  the  bridge. 

The  walkway  on  the  east  side  of  the 
bridge,  the  end  panels  of  which  had  been 
removed  on  all  the  spans  to  lessen  the 
chance  of  interference,  were  replaced  dur- 
ing the  day  by  crews  working  with  the 
jinny-winks. 

A  feature  of  the  operation  was  the  pre- 
cision with  which  the  three  tugs  handled 
their  unwieldy  tows  in  the  cramped  quar- 
ters of  the  Harlem  River.  There  was  no 
interference,  no  bumping  and  no  loss  of 
time.  The  spans  and  barges  moved  exactly 
as  it  was  intended  they  should,  and  the 
whole  change  went  through  as  planned, 
without  anything  that  could  be  called  a 
hitch. 

Construction  on  the  section  of  the  Man- 
hattan elevated  improvements  in  which  the 
bridge  is  located  is  being  carried  on  by  the 
forces  of  the  Terry  «fe  Tench  Company,  Inc., 
under  H.  D.  Robinson,  engineer,  and  W.  L. 
Cline,  superintendent.  The  entire  work  on 
the  elevated  lines  is  being  designed  and  su- 
pervised by  the  Interborough  Rapid  Tran- 
sit Company,  of  which  George  H.  Pegram 


tidb  about  to  lift  new  span  from   erection  falsework — old  span  floated  out,  the  new  span  is  being  placed 
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is  chief  engineer,  F.  W.  Gardiner,  principal 
assistant  engineer,  and  S.  Johannesson,  gen- 
eral assistant  engineer.  Bernard  O'Rourke 
is  assistant  engineer  in  charge  at  the 
bridge.  E.  J.  Govern,  vice-president  of  the 
T.  A.  Gillespie  Company  is  in  general 
charge  of  construction  on  the  Manhattan 
elevated  improvements  for  the  contractors, 
who  are  the  two  companies  mentioned  and 
the  Snare  &  Triest  Company. 
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Increased  Radius  of  Curb  at  Street 
Comers  Aids  Traffic 

AT  most  street  intersections  the  radius  of 
the  curb  at  the  street  corner  is  such  that 
a  motorist  desiring  to  turn  the  corner  finds 
it  impossible  to  describe  an  arc  of  turn  that 
will  enable  him  to  maintain  a  moderate  rate 
of  speed  and  still  keep  his  machine  on  the 
proper  side  of  the  pavement  while  turning 
into  the  cross  street.  The  radius  of  the 
curb  curve  is  usually  but  little  over  1  ft.; 
hence  the  driver  cannot  commence  to  turn 
until  he  has  practically  passed  the  corner. 
Increasing  the  radius  of  the  corner  curve 
to  12  or  14  ft.  will  permit  most  types  of 
cars  to  turn  a  corner  at  the  same  distance 
from  the  curb  as  when  driving  down  the 
street. 

Changes  such  as  suggested  by  the  accom- 
panying pictures  have  been  made  at  several 
street  intersections  in  Chicago,  notably  at 


Missouri   Utility  Commission 
Requires  Pure  Water 

Filtration,    Sterilization    and    Technical    Analyii* 

Recommended— Meter  Accuractei  and 

Periods  of  Service  Limited 

SPECIAL  RULES  regulating  gas,  elec- 
tric and  water  utilities  laid  down  by  the 
Missouri  Public  Service  Commission  will  go 
into  effect  Oct.  1.  They  apply  to  municipali- 
ties as  well  as  to  private  plants.  The  special 
references  to  water  contain  strict  provisions 
as  to  the  quality,  meter  accuracy  and  test 
limits,  fire  service  and  pressure.  All  water 
for  domestic  use  must  be  free  from  disease- 
producing  organisms  or  injurious  chemical 
or  physical  substances,  and  must  be  agree- 
able to  the  eye  and  nose.  Water  which 
rarely  shows  the  presence  of  members  of  the 
B.  col)  group  and  which  has  a  reasonably 
low  bacterial  count  under  the  usual  standard 
test  methods  will  ordinarily  be  considered 
safe  from  the  standpoint  of  disease-pro- 
ducing organisms. 

Filtration   of   surface  waters    is   recom- 


utility  pays  the  fee;  otherwise  the  consumer 
settles.  Meter  testers  are  to  be  maintained 
by  each  utility  furnishing  cities  of  3000 
people  or  more. 


Chicago    Autotruck     Service 
Reduces  Hauling  Charges 

Transportation    Section     in     Water     Department 

Maintains  General  Delivery  Service— Monthly 

Average  Coats  Per  Ton-Mile  Given 

AUTOTRUCK  hauling  cost*  have  aver- 
aged 13  cents  per  ton-mile  with  a  5-toh 
truck  and  have  varied  from  14  to  32  centu 
per  ton-mile  with  a  2-ton  truck,  in  the  De- 
partment of  Public  Works,  Chicago.  Under 
contract  by  teams  in  1914  the  average  was 
26.9  cents  per  ton-mile,  and  hauling  by 
teams  hired  by  the  day  was  still  higher, 
according  to  the  latest  annual  report  of 
John  Ericson,  city  engineer.  He  concludes 
that  motor  trucks  are  economical  and 
efficient  when  properly  handled,  that  haul- 
ing of  certain  materials  by  contract  is  ad- 


LEFT  —  INCREASED 
CURB  RADIUS  AL- 
LOWS    EASY     TURNS 


RIGHT — SHORT  RA- 
DIUS CURVES  HIN- 
DER TRAFFIC 


visable,  and  that  teams  hired  by  the  day 
are  not  efficient. 

The  departments  equipment  consists  of 
one  5-ton  and  three  2-ton  Pierce-Arrow 
trucks  operated  under  the  direction  of  the 
superintendent  of  pipe  yards. 

A  system  of  delivery  of  material  has  been 


Lincoln  Parkway  and  Diversey  Boulevard, 
and  at  Devon  and  Evanston  Avenues.  With- 
out such  construction  a  driver  turning  into 
an  intersecting  street  would  have  to  cross 
its  center  line  and  could  not  pass  two  cars 
coming  toward  him.  Increasing  the  radius 
of  the  curve  permits  the  driver  to  follow  the 
arc  of  the  curb  and  thus  keep  to  the  right 
of  the  center  line  of  the  street  where  he 
properly  belongs.  Such  an  improvement  is 
particularly  desirable  on  boulevards  or 
where  other  streets  intersect  with  boule- 
vards. It  is  likewise  desirable  at  intersec- 
tions of  narrow  streets. 


ADMINISTRATION  EXPENSES  of  the  Board 
of  Water  Supply  of  New  York  City,  to  the 
end  of  1914,  had  amounted  to  nearly  1.07 
per  cent  of  the  cost  of  constructing  the 
city's  new  water  supply.  The  total  sum 
spent  for  administrative  purposes  since  the 
projects  were  launched  in  1905,  according 
to  the  Board's  annual  report  for  1914  has 
amounted  to  $1,313,419.57.  This  does  not 
include  engineering  expenses  for  surveys, 
plans  and  immediate  supervision  of  the 
work. 


mended  and  sterilization  is  considered  ad- 
visable for  all  water  furnished.  Utilities 
are  urged  to  employ  water  analysts  in  a  con- 
sulting capacity  to  make  frequent  tests. 
When  this  is  not  feasible  tests  are  to  be 
made  at  least  twice  yearly,  preferably  in  the 
late  spring  and  early  fall.  The  commission 
reserves  the  right  to  require  an  extended  ex- 
amination at  any  time.  Results  must  be 
kept  on  file  for  public  inspection. 

In  all  towns  of  2500  inhabitants  or  more 
a  graphic  recording  gage  must  be  main- 
tained. Dead  ends  in  mains  are  to  be 
avoided.  Meters  may  show  no  more  than  5 
per  cent  error.  Tests  must  be  made  on  %- 
in.  meters  at  least  every  ten  years  or  after 
passing  100,000  cu.  ft,  %-in.  after  eight 
years  or  after  passing  150,000  cu.  ft.,  l-m. 
meters  after  six  years  or  after  passing 
300  000  cu.  ft.  All  meters  above  the  l-m. 
size  must  be  tested  every  four  years.  Upon 
request  the  utility  must  make  a  test  free 
provided  the  meter  has  not  been  tested 
within  the  previous  twelve  months.  The 
laboratories  of  the  State  University  school 
of  engineering  are  made  the  referee. ,  Tests 
cost  $2  each  for  sizes  under  1  in.  In  case 
the  meter  is  fast  beyond  the  regulation  the 


Cost  or  Opcbatino   Aitiotkucks 

S-Ton  Truck  So.  1 

Operatlns  Coat 
Milease  Ton-mlle«  expense  per  day 


July 824 

August  ...  838 
September.  723 
October  ...  902 
Xovember  .1014 
December  .   950 


1931 
1914 
1744 
2045 
2299 
2339 


$259.28 
2S7.0S 
237.98 
267.39 
300.78 
293.52 


$1.97 

9.88 

9.91 

10.28 

13.07 

12.33 


Coatpar 

ton-raile 

80.134 

0.134 

0.138 

O.ll 

.  0.11 

O.KS 


2-Ton  Truck  No.  2 


July 

August    .  .  . 
September . 
October  . . 
November 
December 


911 
934 
800 
1091 
1111 
559 


928 
1017 

948 
1044 
1258 

536 


210.16 
209.89 
197.89 
225.79 
189.54 
159.89 


2- Ton  Truck  No.  3 


July 

August  .  . 
September 
Octot>er  . . 
November 
December 


721 

930 

726 

1038 

.1039 

.   778 


770 
908 
831 
864 
470 
651 


192.74 
208.78 
191.94 
218.97 
162.32 
254.79 


2-To«  Tnick  No.  4 


July 816 

August  ...  973 
September.  948 
October  ...  891 
November  .1097 
December  .  974 


478 
792 
778 
769 
1155 
983 


201.34 
221.04 
211.69 
217.99 
187.19 
182.56 


8.40 
8.40 
8.98 
8.36 
7.90 
11.41 


9.13 
8.70 
9.14 
8.11 
7.06 
10.62 


9.15 
9.21 
9.61 

9.08 
8.14 
7.02 


0.227 
0.205 
0.201 
0.216 
0.15 
•0.31 


0.25 
•.23 
O.SO 
0.25 
•0.345 
••40 


•.42 
•.ST 
•.172 
•.181 

•.16 
0.186 


•  The  high  ton-mile  cost  on  Truck  3  for  NoTeml>er 
,ind  December  is  due  to  the  character  of  service, 
which  consisted  of  small  loads,  long  haals  and  an 
excess  of  loading  time.  The  same  la  true  of  No.  2 
truck  for  December. 
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instituted  so  that  it  was  unnecessary  for 
the  district  foreman  to  send  to  the  yards 
for  material.  Regular  deliveries  are  made 
to  the  district  yards  and  the  cost  of  haul- 
ing: such  material  has  been  greatly  re- 
duced. As  far  as  possible  all  pipe  and 
material  are  delivered  directly  to  the  job 
on  which  it  is  to  be  used.  The  efficiency  of 
this  system  of  deliveries  has  been  made 
possible  by  the  use  of  the  motor  trucks 
which  were  purchased  early  in  the  year. 
The  costs  of  operating  the  trucks  have 
been  reported  monthly  and  a  summary  of 
this  data  is  given  in  the  accompanying 
Uble. 


i    i 
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Reinforced-Concrete  Footings 
Economically  Designed 

Equations  Derived  for  Computing  Dimensions  of 

Single  Slab  and  Pedestal  to  Give  Minimum 

Volume  When  Shear  Governs  Design 

By  N.  M.  STINEMAN 

Engineering   Department,  Chicago,   Milwaukee  & 

St.  Paul  Railway,  Chicago 

IT  IS  very  seldom,  perhaps,  that  any  at- 
tempt is  made  to  proportion  column  foot- 
ings so  that  they  will  contain  the  minimum 
quantity  of  concrete  required  for  the  work 
to  be  done.  Reinforced-concrete  footings 
consisting  of  a  bottom 
slab  and  a  pedestal  oc- 
cur quite  frequently  in 
practice.  The  depth  of 
the  bottom  slab  is  usu- 
ally determined  by  the 
punching  shear  induced 
by  the  tendency  of  the 
pedestal  to  "punch" 
through  the  slab.  For- 
mulas 1  and  2,  when 
the  value  of  the  allow- 
able punching  shear  is 
inserted,  will  give  at 
once  the  dimensions  re- 
quired for  the  mini- 
mum quantity  of  concrete  in  the  entire  foot- 
ing, without  the  necessity  of  resorting  to 
the  usual  cut-and-try  method. 

The  following  notation  will  be  used  in  the 
derivation  of  the  formulas :  Pf  =  total  load 
at  base  of  pedestal ;  p,  unit  soil  pressure  in 
pounds  per  square  foot  (the  weight  of  the 
bottom  slab  being  disregarded) ;  v,  allow- 
able punching  shear  in  pounds  per  square 
inch;  h,  height  of  pedestal  in  inches;  t, 
total  height  of  footing  in  inches;  y,  com- 
puted depth  of  bottom  slab  in  inches,  giving 
the  minimum  quantity  of  concrete  in  the 
entire  footing,  for  selected  values  of  v;  a, 
one  side  of  square  slab  in  inches;  b,  one 
side  of  square  pedestal  in  inches;  4by, 
punching  shear  resisting  area  (hence  v  = 
W/4by  and  b  =  W/Avy) ;,  Q,  quantity  in 
cubic  inches  of  concrete  in  slab  and  pedes- 
tel. 

In  the  above  notation,  W  and  p  are  known 
in  any  given  case;  (  is  known  in  any  given 
case,  since  the  elevations  of  the  top  of  the 
pedestal  and  the  bottom  of  the  slab  are 
likely  to  be  established  by  outside  considera- 
tions; h  =  t  —  v:  a  K  determined  from  the 
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required  slab  area,  and  b  can  be  found  after 
y  is  computed. 

The  total  quantity  of  concrete  in  the  foot- 
ing may  now  be  written 

Q  =  b'h  +  a'y 
But  b  =  W/Avy  and  h=  t  —  y;  hence 
Q  =  W{t  —  y)/16vy  +  a'y 
Differentiating  this  equation  with  respect 
to  y  and  writing  the  first  derivative  equal 
to  zero,  the  result  is 

y'+  (W/16a'v')y  =  Wt/Sa'v' 
But  o'  =  1A4W/P,  so  that  the  equation  may 
be  written  in  the  convenient  form 

y'+  (.Wp/2304v')y  =  Wpt/n52v'    (1) 
And  as  previously  stated, 

b  =  W/4vy  (2) 

After  the  selected  value  of  v  is  inserted, 

equation  1  may  be  readily  solved  by  trial, 

with  the  assistance  of  a  table  of  cubes  and  a 

slide-rule. 

Equation  1  shows  that  the  bottom  slab 
may  be  either  square  or  rectangular.  If 
the  pedestal  is  rectangular,  it  should  have 
a  perimeter  equal  to  46. 

Example 

The  following  example  illustrates  the  use 
of  equations  1  and  2: 

Given  a  column  load  of  245,000  lb.,  an 
allowable  soil  pressure  of  5000  lb.  per 
square  foot,  an  allowable  punching  shear  of 
90  lb.  per  square  inch,  and  a  total  depth  of 
7  ft.  6  in.,  find  the  dimensions  of  a  footing 
of  the  type  shown,  so  that  the  quantity  of 
concrete  will  be  a  minimum. 

In  this  case  W  =  245,000,  p  =  5000, 
V  =  90  and  t  =  90.  Substituting  these 
values  in  equation  1,  the  value  of  y  is  found 
by  trial  to  be  21.8  in.;  and  from  equation  2, 
the  value  of  b  is  31.2  in.  Actually,  the 
values  of  y,  b  and  h  may  be  taken  at  22, 
32,  and  68  in.  respectively. 

The  bending  moment  in  the  bottom  slab 
must  also  be  computed,  but  in  this  case,  as 
usual,  the  depth  of  the  slab  is  determined 
by  the  punching  shear,  even  though  the 
latter  has  been  taken  at  a  high  value. 


Thirty  Miles  of  Chesapeake  & 
Ohio  Northern  Begun 

First   Link   of  Chesapeake  &   Ohio  Extension   to 

Columbus  Runs  Northward  from  Parent  Road 

and  Includes  Sciotoville  Bridge 

THE  GENERAL  FEATURES  of  the 
bridge  being  built  over  the  Ohio  River 
at  Sciotoville,  Ohio,  were  described  in  the 
Engineering  Record  of  June  26,  page  799. 
This  bridge  is  the  principal  structure  on 
the  Chesapeake  &  Ohio  Northern  Railway, 
the  94-mile  subsidiary  of  the  Chesapeake  & 
Ohio  Railway  to  be  built  from  Columbus, 
Ohio,  to  a  junction  with  the  main  line  of 
the  latter  system  on  the  Kentucky  bank  of 
the  Ohio  River.  At  present  only  30y2  miles 
are  under  construction— from  a  temporary 
connection  with  the  main  line  11/2  miles 
north  of  the  ultimate  junction  at  Edging- 
ton,  Ky.,  to  a  temporary  connection  with 
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WORK    NOW    UNDER    WAY,    AND    ULTIMATE 
EXTENSION   TO   COLUMBUS 

the  Norfolk  &  Western  Railway  at 
Waverly,  Ohio. 

The  route  and  condensed  profile  of  the 
work  now  under  construction  and  the  con- 
tinuation north  to  Columbus  are  shown  in 
the  accompanying  drawings.  The  section 
now  being  built  opens  up  new  territory  from 
6  to  8  miles  east  of  the  Norfolk  &  Western, 
but  from  Waverly  north  the  new  road  will 
closely  parallel  the  latter  line,  remaining, 
however,  on  the  east  side  of  the  Scioto 
River  for  the  entire  distance.  With  the  ex- 
ception of  steeper  temporary  run-off  grades 
at  the  ends  of  the  line  the  ruling  gradients 
will  be  0.2  per  cent  northbound  and  0.3  per 
cent  southbound.  The  sharpest  curves  will 
be  2  deg.  and  the  total  curvature  will  be 
1098  deg.,  for  entire  line  of  94  miles.  As 
the  profile  shows,  the  line  is  laid  out  with 
6000-ft.  passing  sidings  averaging  4V2  or 
5  miles  apart.  Of  the  six  water  stations 
contemplated,  two  come  on  the  30-mile  sec- 
tion now  being  built. 

Apart  from  the  Ohio  River  bridge,  the 
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September  4,  1915 

present  work  involves  fourteen  railroad 
bridges  and  six  overcrossings  for  highways. 
One  of  these  is  a  1080-ft.  viaduct  over  the 
Little  Scioto  River.  Culverts  will  be  rein- 
forced-concrete  box  structures. 

The  main  quantities  involved  are  as  fol- 
lows :  Earth  excavation,  3,000,000  cu.  yd. ; 
rock  excavation,  590,000  cu.  yd.;  concrete' 
52,000  cu.  yd.;  reinforcing  steel,  500,000 
lb. ;  timber  piling,  40,000  lin.  ft. ;  cast-iron 
pipe,  700  tons;  structural  steel,  33,000,000 
lb.  All  but  4,000,000  lb.  of  the  steel  is  re- 
quired for  the  Ohio  River  bridge. 

The  grading  work,  including  the  masonry 
for  the  smaller  structures,  was  let  to  four 
contractors.    It  is  expected  that  tracklaying 
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The  Chesapeake  &  Ohio  Northern  Railway  Co. 

.-  Division 
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BACK    OF    MONTHLY    SUMMARY    FORM 

will  begin  about  August,  1916.  Creosoted 
ties,  100  lb.  rail  and  crushed  stone  ballast 
ffill  be  used. 


•iln 


Accounting  Forms 


the  accounting  the  company  is  con- 
forming to  the  latent,  requirements  for 
valuation  purposes  of,||ie  Division  of  Valua- 
tion, Interstate  Commerce  Commission, 
and  keeping  the  records' for  each  mile.  This 
involves  the  use  of  three  forms,  the 
"Monthly  Current  Estimate  Sheet,"  the 
"Monthly  Total  to  Date  Sheet"  and  the 
"Monthly  Summary  Sheet."  The  first  two 
are  filled  out  by  the  three  resident  engineers 
on  the  work.  The  current-estimate  form 
lists  the  quantities,  mile  by  mile,  on  the 
given  section ;  in  this  case  there  are  twenty- 
two  designated  items  and  six  blank  spaces 
for  other  items.  This  information  is  then 
transferred  by  the  resident  engineer  to  the 
total-to-date  form,  which  also  contains  in 
the  upper  right-hand  corner  a  summary  of 


the  quantities  with  the  unit  prices  applied. 
It  also  contains  space  for  summaries  of 
extra  work. 

These  sheets  are  then  sent  to  the  general 
offices,  and  from  them  the  accountants  fill 
out  the  monthly  summary  sheet.  The  upper 
part  of  this  form  is  reproduced  in  the  ac- 
companying cut.  The  form  serves  the 
double  purpose  of  recording  the  amounts 
to  be  paid  to  the  contractors,  and  the  total 
amounts,  mile  for  mile,  chargeable  to  the 
work— the  latter  information  being  re- 
quired by  the  Government.  Below  the  part 
shown,  the  quantities  recorded  on  the 
monthly  current  estimate  sheet  are  repro- 
duced. On  the  back  of  the  form  the  re- 
tained   percentages    are    accounted    for    in 


the  manner  shown.  The  company  retains 
10  per  cent  until  the  final  settlement,  setting 
the  retainers  aside  each  month  as  they  be- 
come due. 

The  four  general  contractors  on  the  work 
are  the  Rinehart  &  Dennis  Company,  Char- 
lottesville, Va.;  Winston  &  Company,  Rich- 
mond, Va.;  the  Robert  Grace  Contracting 
Company,  Pittsburgh,  and  W.  W.  Boxley  & 
Company,  Roanoke,  Va.  The  work  is  being 
done  under  the  direction  of  W.  Michel, 
chief  engineer  of  the  Chesapeake  &  Ohio 
Northern  Railway,  Columbus.  The  three 
resident  engineers  are  H.  B.  Watters,  J.  W. 
Holman  and  W.  L.  Roller,  located  respec- 
tively at  Sciotoville,  Waverly  and  Scioto 
P.O.,  Ohio. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Asphalt  Production  in  United  States 
During  1914 

Sir:  A  recent  advance  bulletin  of  the 
U.  S.  Geological  Survey  states  that  the  out- 
put of  "natural  asphalt"  in  1914  amounted 
to  77,588  tons.  As  the  term  "natural  as- 
phalt" is,  in  the  language  of  the  industry, 
exclusively  applied  to  native  bitumens  such 
as  Trinidad  Lake  Asphalt  and  Bermudez 
Lake  Asphalt,  it  seems  desirable  to  explain 
that  as  used  by  the  Geological  Survey  nat- 
ural asphalt  includes  only  gilsonite,  elater- 
ite,  grahamite,  bituminous  limestone  and 
bituminous  sandstone.  In  other  words,  the 
total  of  77,588  tons  of  "natural  asphalt" 
does  not  include  the  production  of  Trinidad 
and  Bermudez,  or  any  other  natural  asphalt, 
as  this  phrase  is  understood  in  the  industry. 
Barber  Asphalt  Paving  Company. 

Philadelphia. 


Promoting  Engineering  Work 

Sir:  During  the  past  month  I  have  no- 
ticed several  letters  in  the  Engineering 
Record  concerning  the  promotion  or  super- 
vision of  engineering  projects  by  members 
of  the  faculties  of  State  educational  insti- 
tutions. There  are  times  undoubtedly  when 
such  work  does  interfere  with  the  practice 
of  engineers  in  private  work,  but  there  are 
also  times  when  the  failure  of  men  in  the 
employ  of  State  educational  institutions  to 
step  forward  and  look  after  engineering 
projects  that  concern  the  public  would  cause 
heavy  financial  loss  if  nothing  worse. 

Texas  is  one  of  the  few  States  in  the 


Union  that  has  no  State  highway  commis- 
sion, and  consequently  road  construction 
and  maintenance  in  this  State  are  in  charge 
of  local  officials.  In  some  of  the  counties 
these  offkials  employ  competent  engineering 
advice  and  good  work  is  done,  but  in  a  vast 
majority  of  the  counties  in  Texas,  the  road 
work  is  carried  on  with  little  or  no  regard 
to  engineering  principles,  and  the  resulting 
waste  is  little  short  of  criminal.  It  is  very 
well  to  sit  back  and  tell  the  engineers  in  the 
employ  of  the  State  educational  institutions 
"to  mind  their  own  business"  (to  quote  one 
of  your  correspondents),  but  until  the 
Highway  Department  of  the  Texas  Agri- 
cultural and  Mechanical  College  stepped 
into  the  breach  there  was  absolutely  no  or- 
ganization in  the  State  to  which  county 
road  offkials  could  turn  for  advice  regard- 
ing even  so  important  a  matter  as  the  em- 
ployment of  a  competent  engineer. 

It  is  not  now,  and  never  has  been,  the  pol- 
icy of  this  department  to  do  work  in  compe- 
tition with  engineers  in  private  practice;  in 
fact,  there  are  so  many  calls  for  the  time 
of  the  men  in  this  department,  that  we  wel- 
come any  opportunity  to  turn  work  over  to 
competent  parties,  but  there  are  many  cases 
where  this  is  not  possible.  Many  communi- 
ties with  only  a  few  hundred  dollars  to 
spend  find  the  overhead  expense  of  engi- 
neering out  of  all  proportion  to  the  benefit 
received,  and  these  we  try  to  reach  by  bulle- 
tins or  letters.  Some  county  offkials  look 
with  suspicion  on  any  stranger  who  offers 
his  services  regardless  of  what  his  creden- 
tials are,  but  will  gladly  avail  themselves  of 
the  opportunity  to  secMre  the  services  of  a 
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man  from  this  department  for  a  few  days; 
in  this  case  we  give  them  the  best  general 
advice  we  can,  but  no  detailed  plans  or 
specifications,  and  before  leaving  we  give 
the  names  and  addresses  of  some  engineers 
in  that  part  of  the  State  with  the  hint  that 
in  the  future  scnne  one  of  them  will  prove 
available. 

In  many  instances  county  oilkials  have 
spent  road  money  year  after  year  without 
securing  any  permanent  results,  and  what 
is  worse,  have  no  idea  that  there  is  any  bet- 
ter manner  of  carrying  on  the  work.  Pri- 
vate engineers  have  neither  the  time  nor 
the  money  to  do  the  necessary  missionary 
work,  but  this  department  by  bulletins,  let- 
ters, road  meetings  and  personal  visits  does 
what  it  can  to  arouse  these  communities  and 
get  them  in  step  with  the  march  of  prog- 
ress. 

One  of  the  most  important  fields  covered 
by  the  engineers  of  this  department  is  the 
preparation  of  preliminary  reports  regard- 
ing the  cost  of  road  construction  in  the 
various  counties  or  road  districts.  Prac- 
tically all  the  highways  built  in  the  State 
are  financed  by  bond  money,  but  since  this 
money  is  not  available  until  the  bond  elec- 
tion is  carried  and  the  bonds  are  sold,  there 
is  no  money  for  the  brief  preliminary  sur- 
vey which  is  necessary  in  order  to  deter- 
mine approximately  how  large  the  bond 
issue  must  be  to  secure  the  desired  results. 
This  preliminary  report  does  not  include 
any  detailed  plans  or  specifications,  but  it 
does  give  the  approximate  cost  of  grading, 
bridges,  surfacing,  etc. 

To  illustrate,  I  recently  made  a  prelimi- 
nary report  for  a  road  district  in  south 
Texas,  where  it  is  the  intention  to  spend 
$75,000.  After  dealing  at  some  length  with 
local  conditions  of  soil,  climate  and  present 
road  conditions  I  made  the  following  recom- 
mendations regarding  the  spending  of  the 
money : 


For  eDKliMerinK  and  anpenrlaion $5,000 

Wor  wMenlng  rirht-of-way,  relocation,  fences  8,000 

For  gniiag   15,000 

For  parmanent  bridgea  and  culverts 22,000 

For  •and-clay  construction 5,000 

For  Kravel  surfaclnic 20,000 

Total $76,000 


I  farther  stated  that  this  would  give  an 
adequate  right-of-way  on  all  the  roads, 
would  build  all  the  bridges  of  permanent 
material,  would  grade  all  the  roads,  would 
put  a  sand-clay  surface  on  all  the  stretches 
of  sand,  and  would  put  a  gravel  surface  on 
8  miles  of  road  that  was  in  heavy  soil. 

It  may  be  .said  that  this  report  will  tie  the 
hands  of  the  engineer  that  may  be  in  charge 
of  the  actual  construction,  and  there  is  some 
truth  in  that,  but  when  an  engineer  goes 
to  that  community  and  charges  them  from 
5  to  7  per  cent  for  engineering  and  super- 
vision, these  people  will  not  "drop  dead  with 
surprise";  when  he  tells  them  that  wooden 
bridges  and  culverts  are  not  economical  he 
stands  a  fair  show  of  being  believed,  and 
when  he  demands  the  condemnation  of  a 
new  right-of-way  through  "Tom  Jones' 
field  or  Bill  Brown's  pasture"  in  order  to 
get  the  road  out  of  a  creek  bottom  he  will 
find  the  sentiment  of  the  community  behind 
him.  I  might  further  state  that  there  were 
three  months  last  winter  when  the  roads  in 
this  community  were  impassable,  that  last 
March  a  bond  issue  for  road  improvement 
was  defeated,  but  that  the  good-roads  ad- 
vocates in  this  district  by  using  the  report 
mentioned    as   campaign    material   carried 


this  bond  issue  in  June  for  $75,000  by  a  vote 
of  200  for  to  72  against. 

There  is  no  question  but  that  it  is  hard  to 
tell  just  where  State  aid  of  this  character 
should  stop,  but  that  some  such  aid  is 
needed  is  evidenced  from  the  fact  that  with- 
in the  past  twelve  months  I  have  personally 
covered  si.xty-seven  assignments  in  fifty-one 
different  counties  in  this  State.  We  fur- 
ther believe  that  our  system  of  working  is 
getting  results  and  is  doing  no  injury  to 
anyone.  I  have  yet  to  hear  any  real  adverse 
criticism  from  an  engineer,  while  many  en- 
gineers in  the  State  have  expressed  their 
hearty  approval. 

B.    K.    COGHLAN, 

Associate  Professor  of  Highway  Engineer- 
ing, Agricultural  and  Mechanical  Col- 
lege of  Texas. 
College  Station,  Tex. 


Freak  of  Tornado  Near  Lebanon 

Sir:  In  passing  through  Lebanon,  Pa.,  I 
picked  up  the  accompanying  photograph 
showing  a  freak  of  the  tornado  at  Annville 
on  Aug.  21.  Trees  were  blown  flat,  many 
houses  lost  their  roofs,  one  house  had  the 
front  blown  off  and  much  local  damage  was 


plain,  factory  ribbed,  wired  or  other  va- 
rieties. It  would  seem  that  those  who  deal 
in  it  the  most  are  as  innocent  of  what  con- 
stitutes first  quality  as  those  to  whom  they 
sell. 

Aberthaw  Construction  Company, 
By  J.  Arthur  Garrod, 

General  Superintendent. 
Boston. 

[The  Engineering  Record  would  be  glad 
to  hear  from  its  readers  on  this  matter. — 
Editor.]         

Use  for  Waste  Clay  Products 

Sir: — -We  have  eight  clay  plants  here  and 
are  interested  in  finding  some  way  to  utilize 
the  waste  products,  consisting  of  broken 
brick,  sewer  pipe,  etc.,  all  of  which  is  vitri- 
fied. 

We  have  been  making  some  inquiries  with 
a  view  of  crushing  this  waste  and  using  it 
for  building  construction,  etc.  Have  you 
any  data  covering  experiments  of  vitrified 
clay,  crushed  and  used  in  concrete  instead 
of  crushed  stone?  Kindly  put  us  in  touch 
with  any  experimenters  who  have  reported 
their  investigations  along  this  line.  Our 
people  are  dumping  hundreds  of  carloads  of 


barn    resting   on    its   roof   as   result   of  tornado    near    LEBANON 


done.    The  barn  shown  was  completely  over- 
turned and  now  rests  on  one  side  of  its  roof. 
Carl  P.  Birkinbine. 
Philadelphia. 


How  Is  Glass  Graded? 

Sir:  The  writer  had  occasion  the  other 
day  to  inquire  into  the  grading  of  sheet 
glass,  as  usually  used  in  buildings  in  the 
United  States  in  this  year  of  enlightenment, 
1915,  and  he  finds  many  different  descrip- 
tions of  glass  in  architect's  specifications, 
some  referring  to  thickness,  others  to  qual- 
ity, but,  so  far,  has  been  unable  to  find  any 
architect,  testing  laboratory,  engineer, 
manufacturer  or  manufacturer's  agent  who 
could  give  any  written  description  as  to 
what  the  various  qualities  covered.  AA  is 
AA,  and  a  better  quality  than  A.  A  is  A 
glass;  it  is  a  better  quality  than  B.  It 
should  be  reasonably  free  from  defects.  B 
is  a  B-quality  glass,  and  is  subject  to  some 
defects.  This  is  about  as  far  as  the  infor- 
mation goes. 

We  should  be  very  glad  if  you  or  your 
readers  could  put  us  wise  to  any  recognized 
grading  on  either  sheet  or  plate  gla.ss,  either 


this  annually  which  should  be  turned  into  a 
profit,  especially  in  sections  of  the  country 
where  suitable  stone  is  not  to  be  had.  Any 
information  or  assistance  in  this  matter 
will  be  thankfully  accepted. 

Charles  W^.  Coluns, 
Secretary,  Chamber  of  Commerce. 
Brazil,  Ind. 

[Suggestions  might  be  made  direct  to  Mr. 
Collins. — Editor.] 


Cincinnati  Faces  a  Water  Rate  In- 
crease.— The  net  increase  of  the  cash  bal- 
ance was  only  $26,115.30  during  1914,  mak- 
ing a  total  of  $215,673.13,  an  amount  posi- 
tively needed  to  tide  over  periods  of  large 
interest  and  sinking  fund  payments,  accord- 
ing to  J.  A.  Hiller,  general  superintendent, 
in  his  latest  annual  report.  The  revenues 
have  been  used  only  for  operation,  main- 
tenance and  interest  and  sinking  fund.  No 
improvements  have  been  made  directly  from 
receipts,  but  Mr.  Hiller  recommends  that 
when  the  rates  are  raised  the  increase  be 
such  that  a  large  proportion  of  the  bet- 
terments can  be  paid  for  from  current 
revenue  rather  than  from  borrowed  money. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  tkis  issue  of  interest  to  contractors  an,  construction  engineer,  ar.  in^.^  in.tke  TatU  of  Content. 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  ivill  be  paid 
for.  They  must  be  short,  and  should  he 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Wrecked  Dredge  Raised  from  Tim- 
ber Bridge  Between  Dump  Scows 

By  O.  S.  PROCTOR 
Camden,  New  Jersey 

THE  STEEL  hull  of  a  dredge  boat  sunk 
in  the  Delaware  River  at  Trenton,  N.  J., 
was  recently  raised  to  the  surface  in  halves 
by  tackle  suspended  from  timbers  which 
rested  on  two  dump  scows  and  straddled 
the  wreck.  The  dredge  was  a  one  yard  ma- 
chine, with  a  steel  hull  17  x  70  ft.  in  plan 
and  5  ft.  deep,  made  up  in  seven  10-ft. 
sections.  The  dipper,  dipper  stick,  boom 
and  boiler  were  first  removed  by  a  derrick 
boat.  One  diver  reported  the  hull  broken 
near  the  center  and  the  stern  portion 
buried  in  silt  and  covered  by  the  wreckage 
of  the  superstructure.  The  bow,  which  was 
upstream,  had  caught  logs  and  brush,  but 
not  much   silt. 

We  planned  to  raise  the  boat  with  what 
scows  we  had  available,  by  hitching  on  at 
low  tide  and  floating  into  shallow  water  at 
high  tide.  The  barges  used  were  two  60-yd. 
dump  scows  and  a  large  deck  scow  used  to 
carry  coal.  First  we  located  the  backstays, 
which  were  attached  to  the  hull  at  the  stern 
corners.  These  were  hitched  to  long 
U-bolts  straddling  the  door  logs  of  the 
dump  scows  near  the  center,  thus  getting 
the  full  lifting  capacity  of  the  scows.  We 
allowed  the  stern  to  rise  and  fall  with  the 
tide  several  times,  thus  clearing  the  way 
to  sweep  a  line  under  the  dredge  to  near 
its  center.  When  this  line  was  in  place, 
the  hitch  to  the  stern  of  the  dredge  was 


the  dump  scows  were  separated  to  straddle 
the  wreck,  and  the  hitches  transferred  to 
long  timbers  which  reached  from  one  scow 
to  the  other  and  bore  on  the  door  logs  near 
the  center  of  each  boat.  All  the  hitches 
were  made  with  blocks  and  falls,  so  that 
the  small  derrick  boat  used  could  take  up 
on  the  load  line  and  raise  each  corner  a 
few  feet  at  a  time  in  turn.  The  wreck  was 
brought  to  the  surface  in  this  way  and 
landed  in  shoal  water  at  high  tide. 

When  the  wreck  was  landed  on  the  slope 
of  the  channel,  the  break  in  the  hull  was 
completed,  so  that  each  half  of  the  hull 
was  taken  out  separately  in  the  manner 
described.  The  wreckage  and  mud  have 
been  cleaned  out  of  the  two  halves,  and 
bulkheads  are  to  be  built  in  their  open  ends 
so  that  they  can  be  floated  together  and  the 
hull  rebuilt. 


Turntable  Aids  Road  Contractor  in 
Solving  Hauling  Problem 

CONFRONTED  with  the  problem  of  un- 
loading industrial  cars  into  an  end  load- 
ing mixer  with  track  and  mixer  both  on 
subgrade,  an  Illinois  highway  contractor 
building  a  State-aid  concrete  road  north  of 
Chicago  on  Milwaukee  Avenue  successfully 
solved  his  difl^culty  by  placing  a  turntable 
in  front  of  the  mixer  skip.  About  1000  ft. 
from  the  mixer  a  switch  is  placed  affording 
a  double  track  to  the  turntable  at  which 
point  the  tracks  are  joined  again  by  means 
of  a  frog.  As  a  result  one  track  can  be 
used  for  loaded  cars  and  the  other  for  send- 
ing back  empties. 

As  the  contractor  has  only  one  engine  on 
the  job,  cars  are  pulled  to  and  from  the 
turntable  by  a  horse,  the  engine  being  used 
to  bring  the  material  from  the  railroad  to 
the  switch.     Upon  arriving  at  the  switch 


TIMBERS   SPREAD  DUMP  SCOWS   SO   WRECK    CAN   BE  RAISED  BETWEEN   THEM 


moved  near  one  end  of  the  scows,  and  the 
line  which  had  been  dragged  under  the 
scow  was  hitched  near  the  other  end  of  the 
scows.  These  hitches  were  straight  up 
through  the  pockets,  the  scows  riding  over 
the  wreck. 

The  bow  of  the  wreck  was  picked  on  tim- 
bers projecting  over  the  end  of  the  coal 
scow.  With  this  arrangement  the  wreck 
was  moved  about  500  ft.  upstream  and 
landed  on  the  slope  of  the  channel.     Here 


the  engine  is  detached  and  run  onto  the 
siding,  picking  up  its  train  of  empties.  The 
loaded  cars  are  then  pulled  by  the  horse  to 
the  turntable.  The  turntable  is  attached 
to  the  mixer  by  means  of  a  steel  strut. 

At  the  railroad  each  hopper  car  is  loaded 
by  hand  with  enough  sand  and  gravel  for  a 
batch  for  the  1-yd.  mixer.  Cement  is 
placed  on  flat  cars  in  sufficient  quantities 
to  allow  six  bags  per  car  for  each  hopper 
car  in  a  train,  and  is  transferred  at  the 


lower  end  of  the  switch  from  flat  cam  on 
the  siding  to  the  hopper  cars  on  the  main 
track.  As  a  rule  six  bags  are  used  per 
batch  but  this  is  changed  according  to  the 
condition  of  the  stone.  The  average  train 
consists  of  from  fifteen  to  twenty  cars. 
About  sixty-five  cars  and  4 


SIDE    DUMP    CARS    FEED    END-LOAOING    UIXER 
FROM   TURNTABLE 

track  are   in   use.     The   dead   haul   is   1.6 
miles  and  the  average  haul  3.85  miles. 

W.  I.  Sieber  is  the  foreman  in  charge 
for  Walter  &  Windes,  of  Glencoe,  111.,  the 
contractors.  A.  F.  Keehner  is  the  resident 
engineer  for  the  State,  reporting  to  H.  B. 
Bushnell,  divison  engineer. 


Dynamite  Safely  Removed  from 
Missed  Holes  with  Air 

BY  INSERTING  the  end  of  a  hose,  or 
short  length  of  pipe,  in  a  blast-hole  that 
has  failed  to  go  off,  turning  on  a  light  pres- 
sure of  air  through  a  valve  from  the  drill 
line,  and  withdrawing  the  pipe  with  the 
pressure  on,  the  unexploded  dynamite  may 
be  removed  with  safety.  The  work  should 
be  done  with  care,  and  too  much  air  pres- 
sure should  not  be  turned  on.  This  method 
was  advocated  by  Jacob  S.  Langthom,  in  a 
paper  read  at  a  recent  meeting  of  the 
Brooklyn  Engineers'  Club,  in  preference  to 
attempting  to  drill  a  new  hole  alongside  the 
unexploded  one.  The  latter  practice  is  com- 
pulsory in  New  York  City,  under  section  188 
of  the  rules  of  the  Municipal  £xplosives 
Commission. 

The  paper,  which  outlined  the  effective 
methods  used  in  handling  explosives  on  the 
Catskill  Aqueduct  tunnels,  and  the  discus- 
sion which  followed,  dealt  with  tunnel  prac- 
tice, where  the  holes  in  the  heading  are  all 
drilled  at  an  angle.  No  one  can  be  sure 
where  the  end  of  such  a  hole,  8  or  10  ft. 
from  the  face,  is  located,  and  when  one  of 
them  has  missed,  it  was  asserted,  it  is  dan- 
gerous to  drill  another  hole  anywhere  near 
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it.  That  the  practice  of  attempting  to  drill 
a  new  hole  in  a  tunnel  heading  where  one 
or  more  holes  of  a  round  have  missed  is 
much  more  dangerous  than  withdrawing 
the  unexploded  charge  with  care,  especially 
where  compressed  air  is  used,  was  unani- 
mously asserted  by  several  tunnel  engineers 
of  wide  reputation,  who  took  part  in  the 
discussion  of  the  paper.  John  R.  Healy, 
inspector  of  combustibles  of  the  Bureau  of 
Fire  Prevention,  stated  that  where  com- 
pressed air  was  used  as  described  the  charge 
followed  the  pipe  out  of  the  hole  as  if  it 
were  a  piece  of  iron  and  the  pipe  a  powerful 
magnet.  Others  who  advocated  withdraw- 
ing a  missed  charge  in  tunnel  work  instead 
of  drilling  a  new  hole  were  Robert  Ridgway, 
engineer  of  subway  construction  for  the 
Public  Service  Commission,  and  formerly  a 
department  engineer  on  the  Catskill  Aque- 
duct, and  F.  J.  Mclsaac,  of  Grant,  Smith  & 
Company  and  Locher,  contractors  for  a 
large  part  of  the  New  York  City  tunnel  of 
the  aqueduct. 


moved,  the  timber  taken  out  one  course  at  a 
time,  and  the  remaining  sand  let  out.  This 
allowed  the  scows  to  rise  until  they  were 
free. 

As  seen  in  the  drawings,  the  casings 
were  a  part  of  the  timber  falsework  erected 
on  the  scows  that  lifted  the  span.  The 
pistons,  each  made  of  nine  12  x  12-in.  tim- 
bers, were  bolted  to  the  I-beam  grillage 
on  which  the  span  was  erected.  The 
casings  were  filled  with  dried  sand,  and  the 
barges  spotted  under  the  span  at  low  tide 
and  allowed  to  float  up  until  the  pistons  en- 
gaged the  casings  and  came  to  a  bearing 
on  the  sand.  As  the  weather  was  rainy, 
canvas  was  tied  around  the  top  of  each 


is  riveted  a  square  steel  plate  which  fits 
over  the  hole.  The  lever  is  moved  aside  to 
let  sand  escape,  and  back  to  shut  it  off. 

Credit  is  given  in  the  article  mentioned 
to  the  men  connected  with  moving  the  span. 
The  jacks  were  designed  by  H.  D.  Robin- 
son, chief  engineer  on  the  Manhattan  ele- 
vated improvements  for  the  Terry  &  Tench 
Company,   Inc. 


Locomotive  Crane  Mounted  on  Boat 
to  Clean  Irrigation  Ditches 

TO     REMOVE     silt     from     waste-water 
ditches     on     the     Minidoka     irrigation 
project  in  Idaho  the  U.  S.  Reclamation  En- 


Large  Sand  Jacks  Work  Well  in 
Lowering  1100-Ton  Span 

THE  SAND  JACKS  illustrated  herewith 
lowered  successfully  a  load  of  more  than 
45  tons  apiece,  at  a  pressure  of  92  lb.  per 
square  inch,  for  a  distance  of  more  than  5 
ft.  in  landing  the  1100-ton  draw  span  of 
the  Harlem  River  elevated  railroad  bridge, 
described  elsewhere  in  this  issue.  The 
jacks  as  originally  built  to  handle  the  ap- 
proach spans  had  a  total  drop  of  5  ft.  This 
was  increased  by  building  up  the  timber 
casing  with  three  more  courses  of  6  x  8-in. 
timber,  as  the  draw  span  submerged  the 
scows  deeper  than  the  approach  spans  did. 
The  angles  on  the  casing  were  extended  by 
straps  bolted  in  line  with  them.  After  the 
first  drop  had  been  exhausted,  the  bridge 
was  landed,  but  all  the  load  was  not  off  the 
scows.  The  bolts  in  the  top  section  added 
to  the  casing  of  each  jack  were  then  re- 
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NOVEL    TOOL    DOES    WOKK    OF    FLOATING    DREDGE    ON    SMALL    DITCHES 


casing  and  tar  paper  tacked  over  the  out- 
side to  keep  the  sand  from  getting  wet. 

The  gates,  though  simple  in  detail,  were 
very  effective,  and  gave  close  control  over 
the  lowering.  A  man  was  stationed  at  each 
gate.  Each  gate  consists  of  a  hole  in  the 
timber  floor  of  the  casing,  blocked  by  a 
lever  made  of  a  flat  steel  bar,  to  which 
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gineers  purchased  a  Brownhoist  locomotive 
crane  and  mounted  it,  without  trucks,  un- 
der-frame or  cab  in  a  steel  barge  built  to 
fit  the  cross-section  of  the  ditches.  The 
crane  operates  a  grab  bucket,  and  is  run 
by  a  40-hp.  gasoline  engine.  This  novel 
tool  has  replaced  hand  labor  and  scrapers 
on  ditches  which  are  too  small  to  allow  the 
use  of  an  ordinary  floating  dredge.  It  is 
said  to  have  effected  a  great  saving.  It 
draws  only  3  ft.  of  water  when  in  opera- 
tion. As  it  fits  the  cross-section  of  the 
ditch  closely,  and  as  the  rotating  parts  of 
the  crane  are  of  course  balanced,  it  is  used 
without  spuds. 

The  barge  is  pulled  along  by  running  out 
a  line  ahead  from  a  hand  crab,  one  of 
which  is  located  in  each  end  of  the  hull. 
Work  on  this  project  is  being  carried  on 
by  the  U.  S.  Reclamation  Service,  for  which 
F.  N.  Cronholn  is  superintendent  of  con- 
struction. 


Side  View  of  Casing  Bottom  View 

TAKING  TOP  TIMBERS  OFF  CASINGS    DURING  LOWERING  ALLOWS  FULL  DROP 


Hatf  End  View  ond  Section 


The  Roof  Construction  of  a  small  dem- 
onstration building  that  remained  undam- 
aged through  the  severe  tornado  of  March 
27,  at  Adel,  Iowa,  is  described  in  the  July 
number  of  the  Brick  and  Clay  Record.  It 
is  of  hollow  brick  construction  and  self- 
supporting,  the  load  being  carried  by  bricks 
which  were  keyed  to  form  a  complete  arch. 
The  walls  of  the  structure  were  carried  up 
to  the  top  course  in  the  usual  manner,  after 
which  a  special  cornice  block  was  laid.  An 
extra  heavy  band  of  plow  steel  was  carried 
around  this  and  a  single  row  of  brick  was 
tamped  in  against  it,  firmly  embedding  it 
into  the  wall,  as  a  reinforcement  against 
the  thrust  at  the  heel  of  the  arch  formed 
by  the  roof.  The  bricks  were  then  laid  in 
concrete,  each  course  being  completed  be- 
fore the  next  one  was  laid. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Government  Engineers  Study  Los 
Angeles  County  Problem 

Seven  members  of  the  United  States  Rivers 
and  Harbors  Board  of  Engineers  arrived  in 
Los  Angeles  on  Aug.  16  to  spend  a  week  in 
making  an  official  inspection  of  the  harbor  and 
an  examination  of  waterways  to  serve  as  a 
basis  for  a  report  to  congress  on  the  diversion 
of  flood  waters  in  Los  Angeles  County.  The 
party  included  Col.  W.  M.  Black,  Col.  Lansing 
H.  Beach,  Col.  Henry  C.  Newcomer,  Major  Ed- 
ward N.  Johnston,  Col.  Frederick  V.  Abbott, 
Lieut.-Col.  E.  E.  Winslow  and  H.  W.  Webber, 
secretary  of  the  board. 

Major  Robert  R.  Raymond,  U.  S.  A.,  sta- 
tioned at  Los  Angeles,  conducted  the  party  on 
its  local  tour  of  inspection.  After  visiting  the 
harbor  itself  the  proposal  to  build  a  direct 
channel  to  connect  it  with  Long  Beach  harbor 
was  considered.  The  proposed  widening  of 
the  entrance  channel  of  the  harbor  to  a  mini- 
mum of  1000  ft.,  the  deepening  of  the  entrance 
channel  and  turning  basin  to  35  ft.  and  widen- 
ing of  the  east  basin  channel  and  the  dredging 
of  the  area  south  of  Reservation  Point  were 
also  considered. 

The  present  inspection  was  the  result  of  a 
request  made  by  the  Los  Angeles  Harbor 
Commission  to  the  Congressional  Rivers  and 
Harbors  Committee  that  a  general  survey  of 
the  harbor  be  made  as  a  basis  for  considering 
further  improvement.  The  Harbor  Commis- 
sion called  attention  to  the  fact  that  in  the 
past  forty-four  years  the  Government  has 
spent  less  than  $6,000,000  in  improvements  for 
Los  Angeles  harbor,  while  in  the  six  years 
since  the  harbor  has  been  under  the  jurisdic- 
tion of  the  city,  Los  Angeles  has  voted  bond 
issues  aggregating  $5,500,000  for  harbor  im- 
provements, of  which  sum  $800,000  is  still  un- 
spent. And  the  city  stands  pledged  to  vote 
$4,500,000  more  bonds  for  the  same  work  be- 
fore 1920. 


ful  hydroelectric  plant  at  the  Wachusett  dam 
in  Clinton,  Mass.  He  was  also  responsible  for 
the  design  of  a  similar  plant  now  under  con- 
struction at  the  Sudbury  dam  in  Southbor- 
ough.  One  of  the  important  reforms  which 
have  taken  place  since  he  held  the  position  of 
chief  engineer,  and  largely  through  his  efforts, 
is  the  introduction  of  water  meters  into  the 
municipalities  of  the  Metropolitan  district, 
which  has  reduced  the  water  consumption  to 
such  an  extent  that  the  district  now  has  a 
supply  of  water  adequate  for  many  years  to 
come.  It  was  recently  estimated  that  the 
water  consumption  with  the  use  of  meters  is 
somewhat  less  than  two-thirds  of  what  it 
would  have  been  if  meters  had  not  been  intro- 
duced.    Without  these,  an  additional   supply 


Dexter  Brackett  Dies 

Dexter  Brackett,  for  the  past  eight  years 
chief  engineer  of  the  Metropolitan  Water- 
works, Boston,  Mass.,  died  at  his  residence  in 
Brighton  on  Aug.  26.  Mr.  Brackett  was  widely 
known  as  a  hydraulic  engineer  and  was  recog- 
nized as  an  authority  in  many  branches  of 
waterworks  engineering.  He  was  born  at  New- 
ton, Mass.,  in  1851,  was  graduated  from  the 
Brighton  High  School  in  1868,  and  soon  after 
entered  the  employ  of  the  city  of  Boston, 
being  attached  to  the  waterworks  branch  of 
the  engineering  department.  For  forty-six 
years  he  served  in  the  engineering  depart- 
ments of  the  city  and  State,  and  took  a  very 
prominent  part  in  the  development  of  the 
water  supply  of  Boston  and  of  the  Metropoli- 
tan water  district.  His  work  for  the  city  re- 
lated mainly  to  the  piping  system  and  other 
distribution  equipment,  and  the  system  which 
developed  largely  under  his  direction  was 
noted  for  its  adequacy  and  the  excellence  of 
its  various  parts.  After  tweiity-six  years  of 
service  with  the  city  of  Boston,  Mr.  Brackett 
was  called  to  take  charge  of  the  distribution 
department  of  the  Metropolitan  Waterworks, 
which  included  the  piping  system,  pumping 
stations  and  reservoirs  within  the  Metropoli- 
tan district,  and  he  was  largely  responsible 
for  the  excellence  of  these  works.  The  pump- 
ing stations  at  Chestnut  Hill  and  Spot  Pond 
have  been  visited  by  engineers  from  all  parts 
of  the  country,  and  are  regarded  as  models  of 
efficiency. 

In  1907  Mr.  Brackett  became  chief  engineer 
of  the  Metropolitan  Waterworks,  and  in  this 
capacity  he  has  had  charge  of  the  maintenance 
and  operation  of  the  system  and  of  the  con- 
struction of  additions,  including  the  success- 
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would  have  been  necessary,  and  at  great  cost. 
Mr.  Brackett  was  a  member  and  for  three 
years  a  director  of  the  American  Society  of 
Civil  Engineers,  and  had  been  president  of  the 
Boston  Society  of  Civil  Engineers  and  of  the 
New  England  Waterworks  Association.  He 
contributed  papers  of  value  upon  waterworks 
topics  to  the  proceedings  of  various  engineer- 
ing societies. 

Alaska  Engineering  Commission 
Moves  Seattle  Offices 

The  Seattle  offices  of  the  Alaska  Engineer- 
ing Commission  have  been  moved  from  the  L. 
C.  Smith  Building  to  the  Port  of  Seattle's  new 
Bell  Street  warehouse,  at  the  foot  of  Bell 
Street, 

Montana  Dam  Dedicated 

The  completion  by  the  Montana  Power  Com- 
pany of  the  Great  Falls  dam  on  the  Missouri 
River  near  Great  Falls,  Mont.,  was  celebrated 
quietly  by  informal  dedication  ceremonies, 
Aug.  11.  President  John  D.  Ryan  and  a  small 
party  of  officials  and  invited  guests  were  pres- 
ent at  the  initial  passage  of  the  waters  over 
the  crest  of  the  dam. 


Boston  Port  Directors  Approve  High 
Pressure  Pumping  Station  Site 

The  Port  Directors  of  Boston  approved  the 
proposed  site  at  the  corner  of  Dorchester  Ave- 
nue and  the  Summer  Street  Bridge  as  a  suit- 
able location  for  the  high  pressure  fire  service 
pumping  station  at  a  hearing  held  in  that  city, 
Aug.  31,  and  the  matter  now  goes  before  the 
War  Department  for  whatever  recommenda- 
tion its  engineer,  Col.  William  E.  Craighill, 
Corps  of  Engineers,  U.  S.  A.,  may  decide  to 
make.  Corporation  Counsel  Sullivan  stated 
that  the  Federal  engineer  had  already  ex- 
pressed his  willingness  to  consider  this  site. 
Mayor  Curley  of  Boston  and  other  public  offi- 
cials are  anxious  that  this  matter  be  settled 
promptly  as  several  miles  of  high  pressure 
mains  were  laid  last  year  and  as  many  more 
have  been  put  in  this  season. 

Illinois  Engineers  Examining  Board 
on  Licensing  Is  Named 

Governor  Dunne  has  appointed  the  follow- 
ing engineers  on  the  examining  board  in  ac- 
cordance with  the  recently  enacted  structural 
engineers  license  law:  E.  N.  Layfield,  assistant 
secretary.  Western  Society  of  Engineers;  J. 
W.  Musham,  of  the  Condron  Company;  Frank 
T.  Hanley,  of  the  Corrugated  Bar  Company, 
all  of  Chicago,  and  C.  C.  Stowell,  consulting 
engineer  and  formerly  city  engineer  of  Rock- 
ford.  The  fifth  member  is  Professor  Ira  0. 
Saker,  of  the  State  University.  These  men 
have  been  named  from  a  large  list  of  names 
submitted  to  the  governor  by  the  legislation 
committee  of  the  Western  Society  of  Engi- 
neers. Mr.  Layfield  was  designated  president 
of  the  board  and  Mr.  Hanley  secretary. 

Ten-Car  Special  Train  to  Carry  En- 
gineers to  San  Francisco 

Up  to  noon  of  last  Wednesday  128  pas- 
sengers were  assured  for  the  special  train 
which  will  carry  engineers  to  the  International 
Engineering  Congress  at  San  Francisco.  At 
that  time  reservations  were  coming  in  faster 
than  cancellations,  and  it  was  believed  that 
the  eight  Pullman  cars  then  in  the  train 
would  likely  be  increased  to  nine  or  ten. 
Reservations  at  Chicago  insure  the  adding  of 
at  least  one  car  to  the  train  there.  In  addition 
to  the  Pullman  equipment  there  will  be  the 
usual  complement  of  dining  and  baggage  cars. 
G.  S.  Hamer,  passenger  agent  of  the  New 
York  Central  Railroad,  who  has  charge  of  the 
arrangements,  will  accompany  the  train  to  the 
coast. 


Association  of  Engineers  to  Hold 
Chicago  "Booster"  Dinner 

Invitations  have  been  sent  by  the  recently 
organized  American  Association  of  Engineers 
to  the  engineering  departments  of  all  the  prin- 
cipal railroads,  corporations  and  firms  in  the 
City  of  Chicago  to  attend  a  booster  dinner  to 
be  held  at  the  Hotel  La  Salle,  Sept.  14,  1915. 
Prof.  F.  H.  Newell,  head  of  the  department 
of  civil  engrineering  at  the  University  of 
Illinois,  and  who,  until  recently,  was  director 
of  the  U.  S.  Reclamation  Service,  will  speak 
at  this  dinner  on  the  "Needs  of  Organization 
Among  Engineers." 

A  30  per  cent  increase  in  membership, 
drawn  from  all  parts  of  the  United  States  as 
well  as  from  all  branches  of  the  engineering 
profession,  has  been  registered  by  this  organi- 
zation during  the  past  two  weeks.  Local 
chapters  are  being  formed  in  St.  Louis,  Mil- 
waukee, Indianapolis  and  many  of  the  larger 
cities.    A  National  convention  is  to  be  held  at 
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the  La  Salle  Hotel,  Chicago,  Dec.  10  and  11. 
All  engineers  are  invited  and  the  engineering 
societies  and  clubs  of  the  United  States  are 
urged  to  be  represented  by  engineering  dele- 
gates. Further  information  may  be  obtained 
by  addressing  Arthur  Kneisel,  secretary,  29  S. 
La  Salle  Street,  Chicago,  111. 


May  Lease  Chicago  Garbage  Plant 
to  Private  Firm 

A  plan  to  lease  part  of  the  Chicago  munici- 
pal garbage  reduction  plant  to  a  private  firm 
is  being  fostered  by  Dr.  John  D.  Robertson, 
Chicago's  new  healUi  commissioner.  The  city 
pnrchased  the  old  plant  of  the  Chicago  Reduc- 
tion Company  Feb.  1,  1914.  For  it  and  its  re- 
construction the  city  has  paid  to  date  $742,922 
and  it  contemplates  a  further  expenditure  of 
$371,000.  The  plant  has  been  operated  for  a 
year  at  a  loss,  but  in  a  sanitary  manner.  In- 
stead of  taking  the  grease  out  of  the  garbage 
— the  valuable  product — it  has  sold  the  tankage 
at  $5.77  per  ton.  To  extract  the  grease  it 
would  be  necessary  to  use  the  millhouse  and 
naphtha  plant,  both  of  which  have  remained 
idle.  For  the  tankag:e  the  best  price  obtain- 
able for  the  ensuing  year  is  $3.27  per  ton. 

Dr.  Robertson  proposes  to  rent  the  old  mill- 
house  and  degreaser  to  a  contractor,  who  shall 
pay  a  certain  price  for  the  tankage  that  will 
be  turned  out  by  the  remainder  of  the  plant. 
He  recommends  that  scheme  to  the  finance  com- 
mittee for  a  period  of  ten  months. 

"From  the  information  I  have  collected,"  he 
said,  "I  believe  that,  from  each  4  tons  of  garb- 
age, a  ton  of  tankage  can  be  had.  With  grease 
at  3  cents  a  pound  and  fertilizer  at  $4.50  or  $5 
a  ton,  a  ton  of  tankage  will  bring  in  about  $10. 
I  understand  that  it  costs  about  $3  a  ton  to 
get  the  grease  out."  Last  year  the  city's  garb- 
age, hauled  by  municipal  teams,  totaled  129,- 
211  tons.  That  would  mean  about  32,000  tons 
of  tankage.  At  $10  a  ton  the  income  is  $320,- 
000  a  year. 

Dr.  Robertson's  plan  was  described  by  Oscar 
E.  Hewitt  in  the  Chicago  Herald  for  Aug.  16. 
In  Mr.  Hewitt's  words  it  is  as  follows:  "The 
city  will  operate  the  end  of  the  plant  where 
most  of  the  jobs  are.  The  contractor  will 
operate  the  money-making  end  of  the  plant." 


Professorship  Established  as  a  Mem- 
orial to  Joseph  A.  Holmes 

As  a  memorial  to  the  late  Dr.  Joseph  A. 
Holmes,  director  of  the  Bureau  of  Mines,  of 
the  Department  of  the  Interior,  the  Colorado 
School  of  Mines  has  established  the  Joseph 
A.  Holmes  Professorship  of  Safety  and  Effi- 
ciency Engineering. 
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from  an  increase  in  the  use  of  asphalt  in  high- 
way and  pavement  construction  in  that  State. 
In  Texas  and  Utah  the  output  of  certain  va- 
rieties of  naturally  occurring  asphalt  required 
for  special  purposes  showed  an  increase. 
Asphaltic  material  and  products  to  the  value 
of  $186,142  were  imported  for  consumption 
during  the  calendar  year.  Exports  during  the 
same  period  amounted  in  value  to  $1,247,020, 
leaving  a  balance  of  $1,060,878  to  be  credited 
to  the  domestic  asphalt  industry. 

Gooseneck  on  Derrick  That  Lifted  37 
Tons  Breaks  Under  21>^-Ton  Load 

Mystery  surrounds  the  breaking  on  Aug.  19 
of  a  2%  X  12-in.  steel  gooseneck,  which  held 
the  16  X  16-in.  50-ft.  Oregon  Fir  mast  of  a 


Total  Asphalt  Production  in 
Shows  Increase 

Although  there  was  a  decrease  in  the  mar- 
ket production  of  natural  asphalt  and  of  man- 
ufactured or  oil  asphalt  derived  from  domestic 
sources  in  the  United  States  in  1914,  the  de- 
crease was  more  than  offset  by  the  greatly 
increased  output  from  American  refineries,  of 
oil  asphalt  derived  from  crude  petroleum  im- 
ported from  Mexico. 

The  decline  in  asphalt  production  from 
domestic  sources  is  attributed  by  J.  G. 
Northrop  of  the  U.  S.  Geological  Survey  to 
the  increasing  use  of  the  product  manufac- 
tured from  Mexican  oils.  The  production  of 
oil  asphalts  from  domestic  petroleum  amounted 
to  360,683  tons,  valued  at  $3,016,969,  and  the 
output  from  the  American  refineries  of  oil 
asphalt  from  Mexican  petroleum  amounted  to 
813,787  tons,  valued  at  $4,131,153.  Compared 
with  1913,  the  output  of  natural  asphalt  in 
1914  declined  16  per  cent  and  that  of  do- 
mestic oil  asphalt  17  per  cent,  but  the  output 
of  Mexican  oil  asphalt  increased  174  per  cent. 
In  California  there  was  a  notable  increase  in 
the  output  of  oil  asphalt  derived  solely  from 
domestic    petroleum,    which    resulted    largely 


Loss    in   Galveston   Probably   from 
Three  to  Four  Million  Dollars 

Later  advices,  received  from  John  B.  Haw- 
ley,  consulting  engineer,  of  Fort  Worth,  Tex., 
in  regard  to  the  damage  done  by  the  hurricane 
of  Aug.  16-17  at  Galveston,  which  was  de- 
scribed in  this  journal  last  week,  indicate  that 
the  property  loss,  public  and  private,  will 
probably  be  from  $3,000,000  to  $4,000,000. 

The  30-in.  water  main  from  Alta  Loma  lost 
several  hundred  feet  at  different  points 
through  erosion  of  the  bay  bottom.  A  tempo- 
rary 8-in.  main  connects  the  island  with  the 
mainland,  but  its  capacity  is  too  small  to  give 
an  adequate  supply  and  water  is  being  doled 
out  in  small  quantities.  The  total  loss  of  life 
on  the  island  may  reach  100.     A  careful  ex- 


Courtesy  Chicago  Daily  News 
LIFTING   A   21>/4-TON    TOP   SECTION    CHORD   CAUSED   THIS  DERRICK   FAILURE 


derrick  used  in  the  construction  of  the  west 
end  of  Chicago's  new  Jackson  Street  lift 
bridge.  The  gooseneck  broke  at  the  joint  as 
the  4-ft.  square  laced  steel  boom,  118  ft.  long, 
was  lifting  a  21% -ton  top  section  chord.  The 
back  stiff  leg  of  the  derrick  is  made  of  12  x 
14-in.  timber  and  is  uninjured.  The  boom,  in 
falling,  hit  the  partly  erected  leaf  and  was 
crushed  near  the  center.  Four  sheave  blocks 
were  used,  two  at  the  top  of  the  mast  and 
two  at  the  bottom.  A  %-in.  cable  was  used 
at  the  drum  and  a  %-in.  cable  for  the  lift. 

Engineers  for  the  contractor,  the  Strobel 
Steel  Construction  Company,  Chicago,  have  as 
yet  been  unable  to  determine  the  cause  of  the 
failure.  The  gooseneck  has  been  examined  by 
the  Pittsburgh  Testing  Laboratories  and  found 
to  be  made  of  best  quality  steel.  To  add  to 
the  mystification  of  the  engineers,  the  derrick, 
which  is  designed  to  lift  many  more  than  21 '/4 
tons,  had  lifted  37  tons  the  day  previous  with- 
out apparent  distress  to  the  gooseneck. 


amination  of  the  sea  wall  showed  it  to  be 
wholly  uninjured  and,  according  to  Mr.  Haw- 
ley,  "indicated  that  its  designers  provided  for 
every  necessary  element  of  strength." 

The  arch  portions  and  bascule  of  the  cause- 
way are  practically  intact,  but  that  part 
which  is  of  retaining-wall  and  earth-fill  type 
is  largely  destroyed.  A  temporary  trestle  is 
being  built  to  serve  traffic  needs  untn  the 
arch  construction  can  be  extended  to  both 
shores. 

Lieut.-Col.  Charles  S.  Riche,  Corps  of  En- 
gineers, U.  S.  A.,  in  charge  of  the  Galveston 
district,  is  authority  for  the  statement  that 
the  great  jetties,  which  made  Galveston's  deep 
water  channel,  are  practically  unharmed  and 
that  soundings  show  that  the  channel  itself 
suffered  no  filling  or  accumulation  of  sand 
bars. 

The  city,  aided  by  the  U.  S.  Army,  is  clean- 
ing up  the  streets  and  alleys.  The  citizens  are 
working  on  their  own  premises. 
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The  Aftermath  of  the  Galveston  Storm 


THE  30-INCH  WATER  MAIN  FROM  ALTA    LOMA    WAS    UNDERMINED    AND 


BROKEN    AT  SEVER  A  I.    I'l.ul 


PART  OF  THE   CAUSEWAY  WHICH    IS  OF  THE  RETAINING-WALL  AND  EARTH-FILL  TYPE   WAS  LARGELY  DESTlidVKI 


PHOTOGRAPH     SHOWS    CEMENT    SIDEWALK   AND   PAVING   WHICH    REMAINED  INTACT  AND  SAVED  FILUNG  FROM   WASHING  OUT 


THE  ONLY  PLACE  WHERE  SAND  WAS  WASHED  FROM  BEHIND  SEAWALL — WHERE    MEN    STAND    A    SHU'    WAS    CARRIED    OVER    WALL 
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American  Society  Rescinds  Licensing 
Action  of  1911 

Announcement  was  made  Sept.  1  at  the 
meeting  of  the  American  Society  of  Civil  En- 
gineers that  the  canvas  of  votes  relative  to 
rescinding  the  society's  action  of  several  years 
ago  in  the  matter  of  licensing  engineers 
showed  that  the  society  had  rescinded  that  ac- 
tion by  a  vote  of  2024  to  594.  This  leaves  the 
board  of  direction  free  to  act  in  the  matter  as 
the  occasion  may  demand. 


News  of  Engineering  Societies 

The  Missodri  Valley  Public  Health  Associa- 
tioB  will  meet  at  the  Coates  House,  Kansas 
City,  Sept.  28  and  29. 

The  San  Francisco  Association  of  Members 
of  the  American  Society  of  Civil  Engineers 
heard  M.  O.  Eldridge,  engineer,  U.  S.  Bureau 
of  Roads,  speak  on  "Types  of  County  Roads," 
at  a  meting  held  in  that  city,  Aug.  20.  On 
unanimous  motion  of  those  present  a  motion 
'was  referred  to  the  board  of  management  of 
the  local  association  providing  that  a  course 
in  public  speaking  for  engineers  be  provided 
^or  members  who  desired  it. 

The  American  Society  of  Civil  Engineers 
beid  its  first  meeting  of  the  1915-1916  season 
in  New  York  City,  Sept.  1.  E.  E.  Howard 
presented  a  paper  on  "The  Twelfth  Street 
Trafficway  Viaduct,  Kansas  City,  Missouri," 
and  H.  R.  Stanford  presented  a  paper  on  the 
"Pearl  Harbor  Drydock." 


Personal  Notes 


W.  A.  B  o  u  V  6,  formerly  engineer  for  the 
General  Chemical  Company,  at  Bay  Point, 
Cal.,  has  been  appointed  assistant  engineer  at 
the  mines  of  the  Mountain  Copper  Company 
near  Keswick,  Cal.  Mr.  Bouve  has  been  en- 
gaged in  engineering  work  since  1907.  Among 
the  cmnpanies  he  has  been  connected  with  are 
the  Southern  Pacific  Railway  System,  the 
Associated  Pipe  Line  Company  and  the  Asso- 
ciated Oil  Company.  He  entered  the  service 
of  the  General  Chemical  Company  in  1914. 

Bruno  Pizzimenti;  general  con- 
tractor, formerly  of  Seneca  Falls,  N.  Y.,  has 
entered  into  partnership  with  Martin  & 
Miller,  engfineering  contractors  and  sanitary 
experts,  of  Caldwell,  N.  J.  The  firm  name  of 
the  new  organization  will  be  Martin-Miller 
A  Pizzimenti. 

Mabk  F.  Boyd,  formerly  bacteriologist 
of  the  State  Hygienic  Laboratory  of  Nevada 
and  associate  professor  of  bacteriology  in  the 
State  University  at  Reno,  has  resigned  to  be- 
come epidemiologist  in  the  laboratory  of  the 
Iowa  State  Board  of  Health. 

Albert  J.  Hihes,  formerly  valuation 
engineer  of  the  New  York,  Chicago  &  St. 
Louis  Railroad,  at  Cleveland,  has  been  re- 
appointed engineer  of  grade  crossing  elimi- 
nation, with  headquarters  in  the  same  city. 
Be  was  graduated  from  Cornell  University 
3n  1887  and  entered  railway  service  as  as- 
sistant engineer  with  the  Burling^ton  &  Mis- 
souri River  in  the  same  year.  After  two 
jrears  in  this  position  he  went  to  the  Fall 
£rook  Railway  as  assistant  engineer  on 
maintenance.  He  served  from  1891  to  1893, 
as  city  engineer  of  Corning,  N.  Y.,  organiz- 
ing meanwhile,  the  contracting  firm  of  A.  J. 
Himes  &  Company.  From  1894  to  1897  he 
-was  resident  engineer  on  the  eastern  division 
of  the  New  York  State  Canals,  after  which 
lie  was  with  the  U.  S.  Board  of  Engineers  on 
'deep  waterways.  He  entered  the  employ  of 
the  New  York,  Chicago  &  St.  Louis  as  bridge 
■engineer  in  1901  and  was  appointed  assist- 
ant chief  engineer  in  1907.  He  served  as 
engineer  of  grade  eUmination  from  1909  to 
191.3.  In  the  latter  year  he  was  appointed 
valuation   engineer. 


J.  H.  HOSKINS,  formerly  chief  engineer 
of  the  Dickson  County  (Tenn.)  Highway 
Commission,  has  been  appointed  chief  engi- 
neer of  the  Rhea  County  Highway  Commis- 
sion, with  headquarters  at  Dayton,  Ohio. 

E.  E.  East,  formerly  inspector  for  the 
California  State  Highway  Commission,  has 
been  promoted  to  the  grade  of  assistant 
division  engineer. 

Major  Horton  W.  Stickle,  Corps 
of  Engineers,  U.S.A.,  who  is  at  present  in 
charge  of  the  river  and  harbor  works  in 
Baltimore  and  vicinity,  has  applied  for  retire- 
ment from  active  service  under  the  special 
act  of  Congress  authorizing  retirement  with 
advanced  rank  for  all  officers  who  served  at 
least  three  years  on  the  construction  of  the 
Panama  Canal.  He  was  graduated  from 
West  Point  in  1899  and  served  in  the  Philip- 
pine Islands  until  1901,  in  charge  of  road 
work  and  bridge  construction.  He  was  in- 
structor in  civil  and  military  engineering  at 
West  Point  from  1904  to  1905,  and  from  the 
latter  year  until  1907,  served  as  assistant  to 
the  officer  in  charge  of  construction  at  the 
academy.  He  was  assigned  to  service  in 
connection  with  the  Panama  Canal  in  No- 
vember, 1907. 

CoL.  John  Biddle,  Corps  of  Engi- 
neers, U.  S.  A.,  who  was  recently  military 
observer  for  the  United  States  in  Austria, 
will  succeed  Major  Horton  W.  Stickle,  whose 
application  for  retirement  from  the  active 
list  of  the  army  is  noted  elsewhere  in  these 
columns,  in  charge  of  river  and  harbor  works 
in  Baltimore  and  vicinity.  Colonel  Biddle 
was  graduated  from  West  Point  in  1881  and 
was-  a  student  at  the  Engineers  School  of 
Application  at  Willet's  Point,  N.  Y.,  from 
then  until  1884.  From  1884  to  1887  he  was 
on  surveys  in  the  Dakotas  and  Montana.  He 
served  as  instructor  in  engineering  at  West 
Point  from  the  latter  year  until  1891,  and 
was  in  charge  of  lock  and  dam  construction 
and  open  channel  work  on  the  Tennessee  and 
Cumberland  rivers  from  then  until  1898.  He 
spent  two  years  in  the  Philippine  Islands,  in 
charge  of  road  construction,  and  harbor  im- 
provements at  Manila,  leaving  there  in  1901 
to  take  charge  of  bridge  and  building  con- 
struction in  the  District  of  Columbia,  includ- 
ing the  construction  of  the  Connecticut 
Avenue  Bridge.  In  1907  he  was  detailed  in 
charge  of  works  in  the  Sacramento  and  San 
Joaquin  rivers  in  California.  He  was  ap- 
pointed military  observer  to  Austria  in  No- 
vember, 1914. 

Frederick  J.  Cellarius,  consult- 
ing engrineer  of  Dayton,  Ohio,  and  H.  J. 
Dressier  have  been  appointed  sanitary  engi- 
neers in  charge  of  the  establishment  of  a  new 
sanitary  sewer  district  at  Harrison  Town- 
ship, Ohio. 

E.  A.  M  0  R  I  T  z,  engineer  U.  S.  Reclama- 
tion Service,  formerly  located  at  the  Wash- 
ington, D.  C,  office  has  been  appointed  office 
engineer  of  the  recently  established  execu- 
tive office  at  Denver,  Col. 

James  Burton  has  resigned  from  the 
office  of  superintendent  of  waterworks  of 
Fort  Scott,  Kan.,  and  has  opened  an  office 
in  that  city  to  engage  in  a  general  engineer- 
ing practice,  specializing  in  water  service 
problems. 

Charles  E.  Hewett  has  resigned 
from  the  office  of  architect  for  the  Iten  Bis- 
cuit Company  to  engage  in  a  contracting 
business  at  Omaha,  Neb. 

G.  J.  P  0  Y  s  K  Y  has  been  appointed  engi- 
neer and  superintendent  in  charge  of  Diking 
District  1  in  Cowlitz  County,  Washington, 
with  headquarters  at  Kelso.  This  enterprise 
involves  the  reclamation,  by  a  system  of  dik- 
ing and  drainage,  of  3000  acres  of  land  that 
is,  at  present,  subject  to  overflow  during  the 
June  freshets. 


Raymond  Gladding,  of  Albuquer- 
que, N.  M.,  has  received  an  appointment  as 
junior  engineer  on  the  forces  of  the  United 
States  Engineer,  and  has  been  assigned  to 
the  Rivers  and  Harbors  division  of  the  serv- 
ice. Mr.  Gladding  was  graduated  from  the 
University  of  New  Mexico  two  years  ago, 
and  took  a  post  graduate  course  at  the  Massa- 
chusetts Institute  of  Technology  which  he 
finished  last  June. 

E.  W.  Hess,  consulting  engineer,  of 
Clearfield,  Pa.,  has  been  retained  by  the 
borough  of  Punxsutawney  to  prepare  esti- 
mates and  other  information  for  submission 
to  the  Public  Service  Commission  of  Penn- 
sylvania, in  the  borough's  effort  to  obtain 
permission  to  install  a  municipal  waterworks 
system. 

Earl  Talbott  has  resigned  from  the 
office  of  resident  engineer  in  charge  of  the 
New  York  City  residency  of  the  New  York 
State  Barge  Canal. 

Edward  Anderberg,  formerly  as- 
sistant engineer  in  charge  of  bridge  and  lock 
constructign  on  the  New  York  State  Barge 
Canal,  at  Lockport,  will  succeed  Earl  Tal- 
bott, whose  resignation  is  noted  elsewhere  in 
these  columns,  in  charge  of  terminal  work  in 
New  York  City  and  vicinity. 

E.  C.  Church,  formerly  chief  of  the 
Bureau  of  Supplies  of  the  Department  of 
Water  Supply,  Gas  &  Electricity,  New  York 
City,  and  later  assistant  manager  of  the  Mar- 
coni Company,  has  been  appointed  deputy 
warden  of  Sing  Sing  Prison,  New  York,  as 
assistant  to  Thomas  Mott  Osborne,  whose 
revolutionary  methods  of  handling  the 
prisoners  at  that  institution  have  attracted 
widespread  interest  through  the  East.  Mr. 
Church  will  give  special  attention  to  the  or- 
ganization of  the  prison  and  to  placing  the 
administration  of  the  shops  on  a  business 
basis.  He  has  been  engaged  in  organization 
work  of  this  character,  in  a  consulting  ca- 
pacity, for  some  years.  His  work  in  organ- 
izing the  Bureau  of  Supplies  of  the  depart- 
ment of  water  supply  was  described  in  a  re- 
markable report,  which  was  reprinted  in 
large  part  in  this  journal,  issues  of  Jan.  3, 
10,  17  and  24,  1914. 

Otto  A.  Stbller  and  W.  L. 
Schwalbe  have  become  associated  as  con- 
sulting civil  engineers  under  the  firm  name  of 
Steller  Engineering  Company,  engineers  and 
contractors.  Loan  &  Trust  Building,  Mil- 
waukee, Wis.  Mr.  Steller  was  formerly  asso- 
ciated with  N.  H.  Smith  in  consulting  prac- 
tice at  Oshkosh,  Wis.  Previous  to  that  he 
was  on  the  engineering  staff  of  the  Chicago, 
Milwaukee  &  St.  Paul  Railway  and  of  the 
railway  and  highway  commissions  of  the 
State  of  Wisconsin.  Mr.  Schwalbe  has  been 
on  the  engineering  staff  of  the  Milwaukee 
Electric  Railway  &  Light  Company  of  Mil- 
waukee, and  the  engineering  staff  of  the  city 
of  Milwaukee. 

Farley  Gannett,  consulting  engi- 
neer of  Harrisburg,  Pa.,  with  whom  is  asso- 
ciated Theodore  E.  Seelye,  has  been  employed 
by  the  city  of  Erie,  Pa.,  to  investigate  and 
report  upon  methods  of  preventing  a  repeti- 
tion of  floods  in  Mill  Creek.  This  work  is  the 
result  of  the  disastrous  flood  of  Aug.  3  which 
caused  the  loss  of  34  lives  and  $2,000,000  in' 
property.  A  force  of  24  engineers  is  at  work 
on  a  topographic  survey  of  the  creek  through 
the  city  and  of  reservoir  sites  and  deflection 
schemes  in  the  upper  water  shed. 

R.  T.  C  H  I  l  D  s,  editor  of  the  construction 
news  department  of  Engineering  News  for 
the  past  six  years,  has  resigned  in  order  to 
engage  in  the  development  of  several  large 
real  estate  tracts  at  Mineola,  Long  Island. 
He  will  be  associated  with  the  Shawmut 
Realty  Company  and  with  the  Mineola  Homes 
Company.  Mr.  Childs  was  graduated  from 
Rensselaer  Polytechnic  Institute  in  1903. 


September  4,  1915 


ENGINEERING     RECORD 


809 


William  C.  Coffin,  formerly  struc- 
tural engineer  of  the  Jones  &  Laughlin  Steel 
Company,  has  been  elected  vice-president  of 
the  Knox  Pressed  &  Welded  Steel  Company, 
manufacturer  of  all  classes  of  steel  plate 
construction  and  welded  steel  specialties,  of 
Pittsburgh.  He  was  connected  with  the 
Jones  &  Laughlin  Company  since  1908.  Prev- 
ious to  that  he  was  vice-president  of  the 
Riter-Conley  Manufacturing  Company.  His 
new  office  will  include  the  duties  of  general 
sales  manager  of  the  Knox  Company. 

B.  Granger,  formerly  inspector  in  the 
Bridge  Department  of  Cuyahoga  County,  Ohio, 
has  been  appointed  field  superintendent  for 
Albert  Kahn,  architect,  58-60  Lafayette  Boule- 
vard, Detroit,  Mich. 

Howard  K.  Bell,  engineer  and  contrac- 
tor, of  Lexington,  Ky.,  who  has  been  located  at 
Campbellsville,  Ky.,  where  he  designed  and 
constructed  a  waterworks  system  for  the  town, 
for  the  past  year,  has  removed  to  Eminence, 
Ky.,  where  he  has  a  contract  to  build  three 
concrete  bridges  on  the  Eminence  Road  in 
Shelby  County  under  State  aid.  Previous  to 
taking  up  private  work,  five  years  ago,  Mr. 
Bell  was,  for  more  than  eight  years,  chief 
engineer  and  general  manager  of  the  Lexing- 
ton waterworks. 

Avery  J.  Pratt,  who  was  engaged  on 
United  States  Navy  survey  of  American 
Samoa,  has  returned  to  this  country,  the  field 
work  of  the  survey  having  been  completed,  and 
will  go  to  Washington  within  the  next  week 
or  so  to  work  up  the  notes. 

George  W.  Richards,  who  has  been 
connected  with  the  bridge  and  construction  de- 
partment of  the  Pennsylvania  Steel  Company 
of  Steelton,  Pa.,  has  resigned  to  accept  a  posi- 
tion in  the  Cleveland  office  of  the  bridge  depart- 
ment of  the  New  York  Central  Railroad. 

Richard  K.  Meade,  chemical,  mechan- 
ical and  industrial  engineer,  of  202  North  Cal- 
vert Street,  Baltimore,  Md.,  has  been  retained 
by  the  D.  M.  Bare  Paper  Company,  Roaring 
Springs,  Pa.,  to  prepare  plans  for  and  superin- 
tend the  construction  of  a  lime  recovery  plant. 

Beers  Building  Company,  Pittock 
Block,  Portland,  Ore.,  has  opened  offices  in  the 
L.  C.  Smith  Building,  Seattle,  Wash.  This 
concern  was  recently  awarded  the  contract  for 
the  construction  of  the  superstructure  of  the 
Fremont  Avenue  bridge  across  the  Lake  Wash- 
ington Canal  in  Seattle. 

R.  K.  Ha  l  l  e  t,  formerly  civil  engineer  with 
the  Brookings  Timber  &  Lumber  Company  at 
Brookings,  Ore.,  is  now  engaged  as  civil  en- 
gineer for  the  Hercules  Powder  Company  on 
the  construction  of  a  new  plant  at  Hercules, 
Cal.  While  with  the  Brookings  company  Mr. 
Hallett  was  engaged  in  the  construction  of  a 
modern  lumber  mill  and  several  miles  of 
standard-gage  railroad,  which  included  the 
first  railroad  bridge  ever  built  in  Curry 
County,  Ore. 

W.  H.  COGGESHALL,  formerly  superin- 
tendent for  the  Cummer  Lumber  Company  of 
Jacksonville,  at  Colee,  Fla.,  has  entered  into  a 
partnership  with  George  R.  Foster,  Jr.,  to  en- 
gage in  a  contracting  business  at  Bradentown, 
Fla.  For  the  present  they  will  engage  in 
drainage  canal  construction. 

Rafael  Gonzalez,  formerly  assistant 
engineer  in  the  Department  of  Sanitation  of 
Porto  Rico,  has  been  engaged  by  the  Fajardo 
Sugar  Company  for  work  in  connection  with 
the  location  and  construction  of  about  5  miles 
of  canals  to  irrigate  about  2000  acres  of  that 
company's  property  at  Fajardo,  P.  R. 

Ray  Palmer,  formerly  commissioner  of 
gas  and  electricity  of  Chicago,  has  resumed  his 
consulting  engineering  practice,  with  offices  in 
the  Hartford  Building,  Chicago.  His  lines  are 
the  general  supervision  of  reorganizations, 
valuations,  rates,  lighting  and  industrial  prob- 
lems, requiring  engineering  and  accounting 
service. 


W.  D.  Beardsley,  formerly  connected 
with  Viele,  Blaekwell  &  Buck,  consulting  hy- 
draulic engineers,  49  Wall  Street,  New  York 
City,  has  formed  a  partnership  with  J.  A. 
Dougan  and  F.  A.  Beardsley  to  engage  in  an 
engineering  and  contracting  business  under  the 
firm  name  of  Beardsley,  Dougan  &  Beardsley, 
with  offices  in  the  Macbain  Building,  Roanoke, 
Va.  The  firm  will  specialize  in  land  and  topo- 
graphic surveys,  preliminary  surveys  and  esti- 
mates for  railways,  hydroelectric  and  other 
engineering  developments,  superintendence 
and  engineering  on  construction  and,  as  con- 
tractors, in  concrete  work. 

A.  S.  Huntsman,  formerly  assistant  en- 
gineer on  the  primary  roads  of  the  State  of 
Washington,  is  now  in  charge  of  the  construc- 
tion of  the  "Vancouver  North"  link  of  the 
Pacific  Highway,  at  Ridgefield,  Wash. 

Thomas  C.  ATWOOohas  opened  an  of- 
fice in  the  Chamber  of  Commerce  Building, 
New  Haven,  Conn.,  where,  in  addition  to  his 
work  on  the  Yale  Bowl,  he  will  engage  in  gen- 
eral practice  as  a  consulting  engineer,  making 
a  specialty  of  water  and  sewerage  works,  power 
development,  private  estates  and  athletic 
fields.  He  was  graduated  from  the  Massa- 
chusetts Institute  of  Technology  in  1897,  and 
was  for  three  years  employed  on  the  Metro- 
politan Waterworks  of  Boston  and,  for  a  year, 
on  the  harbor  works  of  that  city  under  the 
United  States  Engineers'  Office.  In  1901  he 
went  to  Philadelphia  and  was  engaged  upon 
the  construction  of  the  filtration  works  there 
until  1904,  when  he  went  to  Pittsburgh  to  en- 
gage in  similar  work.  In  1907  he  was  ap- 
pointed designing  engineer  on  the  Catskill 
Aqueduct  work  and,  later,  as  division  engineer 
in  charge  of  the  Bronx  Division,  including 
some  ten  miles  of  aqueduct  within  the  city 
limits.  This  position  he  resigned  in  order  to 
accept  that  of  division  engineer  on  the  Jerome 
Park  filter  plant  for  the  filtration  of  the 
Croton  Supply  of  New  York  City  at  a  cost  of 
about  $9,000,000.  In  1914  he  resigned  this 
position  to  take  charge  of  the  construction  of 
the  Yale  Bowl,  the  major  portion  of  which  has 
been  finished,  the  remaining  work  now  occupy- 
ing but  a  part  of  his  time. 


Obituary  Notes 


Edward  B.  Pleasants,  chief  engi- 
neer of  the  Atlantic  Coast  Line  Railroad, 
died  in  Washington,  D.  C,  Aug.  22. 

Max  Hebgen,  vice-president  and  chief 
engineer  of  the  Montana  Power  Company,  of 
Butte,  Mont.,  died  in  Chicago,  Aug.  24,  at  the 
age  of  forty-six  years.  He  was  born  in  Mil- 
waukee and  began  his  career  in  the  hydro- 
electric development  of  this  country  with  the 
Standard  Underground  Cable  Company  and 
the  Westinghouse  Electric  Company  about 
twenty-nine  years  ago.  He  located  in  Butte 
in  1886  as  a  lineman  with  the  old  Butte  Elec- 
tric Light  &  Power  Company  and  remained 
continuously  in  its  employ  through  its  various 
absorptions,  attaining,  previous  to  his  death, 
the  office  of  vice-president  and  chief  engineer 
of  the  Montana  Power  Company,  which  has 
water-power  developments  on  the  Big  Hole 
River;  the  Missouri  River,  at  Great  Falls; 
the  Yellowstone  River,  at  Billings,  and  two 
large  developments  on  the  Madison  River. 
This  company,  according  to  H.  M.  Byllesby, 
of  H.  M.  Byllesby  &  Company,  engineers,  of 
Chicago,  who  was  formerly  its  president,  is 
a  monument  to  the  creative  genius  of  Mr. 
Hebgen. 

John  W.  Eber,  until  recently  general 
manager  of  the  Toronto,  Hamilton  &  Buffalo 
Railway,  died  in  Hamilton,  Ont.,  Aug.  18. 
He  was  born  in  1871  and  entered  railway 
service  in  1890,  as  rodman  with  the  West 
Shore  Railroad.  In  1896  he  was  appointed 
assistant  roadmaster  and  in  1899  supervisor 
of  track.  He  became  connected  with  the  New 
York  Central  &   Hudson  River  Railroad,  in 


1902,  and  was  appointed  division  engineer  in 
that  service  two  years  later.  In  1906  he 
attained  the  grade  of  engineer  of  track  and, 
in  1905,  was  appointed  assistant  superin- 
tendent of  the  company's  stock  yards  at 
BulTalo.  He  reached  the  grade  of  superin- 
tendent of  the  Adirondack  division  in  1910, 
from  which  office  he  resigned  to  go  to  the 
Toronto  Hamilton  &  Buffalo  as  general  super- 
intendent in  1912.  He  was  appointed  gen- 
eral manager  in  1913. 

J.  C.  Metcalfe,  former  president  of  the 
Mexican  International  Railway  and  recently 
consulting  railway  expert  for  Speyer  &  Com- 
pany, bankers  of  New  York  City,  died  at 
Pocono  Summit,  Pa.,  Aug.  31,  at  the  age  of 
sixty-seven  years.  He  was  general  manager 
of  the  Denver  &  Rio  Grande  from  1900  to 
1901  and  general  manager  of  the  Evansville 
&  Terre  Haute  from  the  latter  year  until  1902 
when  he  was  appointed  president  of  the 
Mexican  International.  He  served  as  vice- 
president  of  the  Manila  Railway  Company 
and  made  extensive  investigations  in  railway 
problems  in  Peru,  Chili  and  Ecuador.  He 
also  aided  in  solving  the  transportation  prob- 
lems of  the  London  Underground  Railway 
Company,  of  which  he  was  a  director. 

John  H.  Warder,  secretary  of  the 
Western  Society  of  Engineers  for  the  past 
15  years  died  in  Chicago,  Aug.  30.  Mr. 
Warder  was  born  in  Cincinnati,  Jan.  21,  1846. 
He  was  graduated  in  mechanical  engineering 
from  the  Polytechnic  College  of  Philadelphia 
in  1867.  During  the  first  several  years  out 
of  college  he  was  employed  by  the  Cincinnati 
Southern  Railway  System.  He  then  went 
with  the  Phoenix  Iron  Works,  Detroit  He 
was  engaged  in  1893  as  construction  engineer 
by  the  Illinois  Electric  Forging  Company 
and  others  in  planning  power  and  electric 
plants.  He  also  planned  in  the  same  year  the 
West  Pullman,  111.,  waterworks.  From  1893 
to  Jan.  10,  1901,  when  he  assumed  his  last 
position,  Mr.  Warder  was  in  charge  of  sewer 
construction  in  various  parts  of  Chicago. 

J.  C.  W.  Greth,  manager  of  the  water 
purifying  department  of  Wm.  B.  Scaife  & 
Sons  Company,  Pittsburgh,  died  Aug.  7.  He 
was  graduated  from  Cornell  University  in 
1897  and  was  first  engaged  with  the  Snow 
Steam  Pump  Works,  Buffalo,  designing  spe- 
cial machinery.  He  entered  the  service  of  the 
Wm.  B.  Scaife  &  Sons  Company  in  1902  and 
remained  in  it  continuously  up  to  the  time  of 
his  death. 

Charles  T.  Wills,  president  of 
Charles  T.  Wills,  Inc.,  contractors  and 
builders,  286  Fifth  Avenue,  New  York  City, 
died  in  Greenwich,  Conn.,  Aug.  31,  at  the 
age  of  sixty-four.  He  started  his  life's  work 
as  an  apprentice  bricklayer  and  worked 
along  subordinate  lines  until  he  became  a 
partner  in  the  firm  of  Sinclair  &  Wills  in 
1873.  Among  the  buildings  erected  by  his 
company  are  such  structures  as  the  Emigrant 
Industrial  Savings  Bank  Building,  New  York 
City,  the  New  York  Stock  Exchange,  and  the 
American   Banknote   Building. 


Civil  Service  Examinations 

Examinatiens   Previously    Announced 

See  Eng. 
Date  Record 

Sept,  11 — Assistant  examiner.  Civil 
Service  Commission,  Phila- 
delphia     Aug.  21 

Sept.  15 — Aid,  U.  S.  Coast  and  Geo- 
detic Survey;  draftsman  and 
junior  engineer,  U.  S.  Engi- 
neer   Department July    3 

Sept.  18 — Lock  operator.  New  York. .  .Aug.  21 

Sept.  22 — .A.ssistant  irrigation  engineer. 

United    States Aug.  21 

Oct  13 — Aid,  U.  S.  Bureau  of  Stand- 
ards; civil  engineer  and 
draftsman,  draftsman,  Navy 
Department;  eng^ineer,  Indian 
Service    July     3 
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Chair  for  Reinforcing  Bars  Insures 
Ebcact  Placing  of  Steel 

A  new  chair  for  holding  reinforcing  bars  in 
place,  which  apparently  go«s  against  what  has 
hitherto  been  considered  good  practice  inso- 
much as  its  prongs  are  driven  into  the  wooden 
form,  yet  which,  on  actual  work,  has  given  no 
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PRONGS    IN    WOOD    HOLD    LOAD    RIGIDLY 

trouble  from  this  source  and  which,  according 
to  the  manufacturers,  holds  the  reinforcement 
permanently  in  its  proper  position,  has  been 
placed  on  the  market  by  the  Shop-Fabricated 
Reinforcement  Company  of  Cleveland,  Ohio. 
This  chair,  known  as  the  "Staple  Chair,"  which 
is  shown  in  the  accompanying  illustration,  is 
made  from  extra  stiff  sheet  steel,  cut  and  bent 
to  develop  two  pairs  of  pointed  prongs,  project- 
ing in  opposite  directions.  It  is  placed  before 
the  steel  is  and  driven  into  the  form  work  as 
far  as  is  desired,  and  in  the  exact  position  the 
steel  is  to  occupy.  Then  the  rod  is  placed  and 
the  upper  prongs  bend  down  over  it  with  a 
blow  of  a  hammer.  The  chair  has  been  used 
on  actual  work  and  no  trouble  was  experienced 
in  form  removal  due  to  the  driven-in  points. 


Factograf  Camera  Photographs 
Meter  Readings 

The  Factograf  camera  which  has  been  de- 
veloped by  the  Eastman  Kodak  Company  of 
Rochester,  N.  Y.,  not  only  reads  water,  gas 
and  electric  meters,  but  prevents  disputes  by 
recording  the  meter  reading  just  as  it  was 
when  taken.  The  reading  is  made  by  placing 
the  front  of  the  camera  against  the  meter 
dial  and  pressing  downward  on  the  exposure 
lever.  This  automatically  turns  on  a  light, 
which  is  a  part  of  the  device,  opens  and  closes 
the  shutter  and  turns  off  the  light.  The  shut- 
ter locks  automatically  with  each  exposure, 
and  remains  locked  until  the  film  for  the  next 
exposure  has  been  wound  into  place,  when  it 
automatically  flies  back  into  the  "set"  position. 
This  prevents  the  possibility  of  taking  two 
records  on  one  section  of  film.  In  the  same 
manner  there  can  be  no  blanks,  for  the  film 
cannot  be  wound  off  until  the  exposure  has 
been  made. 

The  camera  measures  4%  x  6%  x  12 'A 
in.  and  is  made  from  selected  mahogany, 
specially   treated   to   stand   severe   moistures. 


Light  is  furnished  from  two  dry  batteries 
stored  in  either  side  of  the  camera.  By  press- 
ing a  small  button,  the  lights  may  be  turned 
on  to  assist  in  locating  meters  or  finding  one's 
way  through  dark  cellars.  The  combined  cost 
of  films  and  chemicals  for  developing  does  not 
exceed  fifty  cents  per  hundred  readings. 


Carnegie  Structural  Beams 

The  second  edition  of  the  small  booklet  on 
"Structural  Beams"  has  just  been  issued  by 
the  Carnegie  Steel  Company,  Pittsburgh,  Pa. 
It  supersedes  and  cancels  the  first  edition,  and 
the  data  on  supplementary  beams  in  the  six- 
teenth and  seventeenth  editions  of  the  Pocket 
Companion  and  the  fifth  edition  of  the  Shape 
Book. 

In  addition  to  the  profiles  of  these  deeper, 
wide-flange  beams  rolled  by  the  company,  the 
booklet  gives  the  usual  tables  of  properties 
and  safe  loads.  The  beam  sections  vary  by 
3  in.  in  depth  from  24  in.  to  12  in.,  and  are 
rolled  with  thin  webs  and  wide  flanges.  The 
slope  of  the  flanges  is  uniformly  1  in  11.  The 
theoretical  carrying  capacities  are  somewhat 
less  than  the  corresponding  minimum  weights 
of  standard  sections,  but  the  metal  has  equal 
or  greater  eflBciency  pound  for  pound,  with 
the  added  advantage  that  the  new  sections 
have  greater  lateral  stiffness. 


New  Pumping  Head  That  Is  Wholly 
Self  Contained  and  Very  Compact 

The  new  Hill  pumping  head,  manufactured 
by  the  Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.,  which  is 
wholly  self-contained  and  very  compact,  will 
raise  water  to  heights  of  180,  125  and  90  ft. 
respectively,  when  operating  2-in.,  2%-in.,  or 
3-in.  single  acting  cylinders.  It  can  be  used  in 
connection  with  open  or  elevated  tank  systems 
or  with  closed  tank  pneumatic  pressure  sys- 
tems. 

Westinghouse  Electric,  %-hp.,  single  phase, 
type  AR  motors  are  used.  The  motor  is 
mounted  rigidly  on  an  extension  of  the  pump 
support  and  is  capable  of  starting  the  pump 
under  full  load.  All  gears  are  machine  cut 
and  well  protected.    When  used  with  the  pneu- 


matic pressure  system,  an  air  pump  furnishes 
air  to  the  tank  through  the  water  discharge. 
Water  is  raised  on  the  upstroke  while  air  is 
forced  in  on  the  downstroke,  thus  equalizing 
the  pressure. 

It  is  claimed  that  the  outfit  can  be  operated 
twenty-four  hours  every  day,  and  that  it  re- 
quires practically  no  attention. 


Business  Notes 

The    Independent    Concrete    Pipe    Company, 

State  Life  Building,  Indianapolis,  of  which 
Howard  SchUrman  is  general  manager,  has 
opened  a  branch  office  in  Columbus,  Ohio,  at 
the  Lazarus  Building. 

The   Virginia    Bridge   &   Iron   Company   has 

opened  a  branch  office  in  Denver,  Col.,  to  cover 
the  territory  embraced  in  the  states  of  Kansas, 
Colorado,  Arizona,  New  Mexico  and  Utah. 
A.  R.  Payton,  who  has  been  associated  with 
the  company  for  some  years  as  contracting  en- 
gineer, will  be  in  charge  of  the  new  office, 
which  is  located  in  the  First  National  Bank 
Building. 

The  Penn-AUen  Cement  Company  of  Allen-  A 
town.  Pa.,  has  opened  a  general  sales  office  in  ^ 
the  Commonwealth  Building  in  that  city  for 
the  sale  of  its  product.  For  the  Philadelphia 
district,  a  district  sales  office  has  been  opened 
in  the  new  Widener  Building,  in  charge  of 
Edward  E.  Krauss,  formerly  secretary  of  the 
American  Concrete  Institute.  The  selling  of 
Penn-Allen  cement  by  the  William  G.  Hart- 
ranft  Cement  Company,  Inc.,  of  Philadelphia, 
has  been  discontinued. 

The   General   Waterproofing   Company,   Inc., 

Century  Building,  Pittsburgh,  has  been  organ- 
ized and  placed  under  the  management  of  H. 
E.  Hollingsworth,  chief  engineer,  for  the  pur- 
pose of  specializing  in  waterproofing  and 
damp-proofing  materials,  waterproofing  engi- 
neering and  construction.  Its  sales  depart- 
ment will  carry  a  complete  line  of  membrane 
and  integral  waterproofings,  concrete  floor 
hardener,  concrete  floor  paints  and  interior  and 
exterior  wall  paints.  Its  contract  department 
is  organized  to  execute  work  under  contract 
or  undertake  supervision  and  is  fully  equipped 
to  handle  all  classes  of  waterproofing  con- 
struction on  general  building  operations. 


THIS  UNIT  IS  ADAPTED  FOR  ELEVATED  AND  PNEU- 
MATIC   PRESSURE    SYSTEMS 


Trade  Publications 

George  A.  Boyden  Pump  Company,  Mary- 
land Casualty  Building,  Baltimore,  Md. 
Booklet,  4%  X  7%  in.,  16  pages,  illustrated. 
A  prospectus  of  the  business  of  this  company, 
briefly  outlining  the  pumping  industry  and  its 
growth. 

Gardner  Governor  Company,  Quincy,  III. 
Bulletin  A-C  12,  6  x  9  in.,  10  pages,  illustrated. 
The  salient  features  of  air-lift  pumping  are 
forcefully  presented  in  concise  technical  form 
in  this  publication.  Gardner  standard  types  of 
air  compressors  are  illustrated  and  briefly  de- 
scribed, and  suggestions  for  their  installation 
for  water  pumping  given. 

Busch-Sulzer  Bros.-Diesel  Engine  Company, 

St.  Louis.  Booklet,  6%  x  10  in.,  20  pages, 
illustrated.  Describes  the  Appleton,  Wis., 
Waterworks,  which  recently  installed  a  new 
mechanical  filtration  plant,  an  elevated  dis- 
tributing reservoir,  and  a  pumping  station 
equipped  with  two  Diesel  engines.  Unusual 
features  of  intake,  filtration  results  from  a 
bacteriological  standpoint,  economical  power 
operation,  efficiency  charts,  sectional  perspec- 
tive views,  and  operating  plant  records  are  in- 
cluded in  the  description.  Comparing  the  cost 
of  operation  of  the  new  station  for  April, 
191.5,  with  that  of  the  old  for  its  average  for 
1914,  there  is  shown  the  startling  saving  of 
11.9  mills  per  1000  gal.  in  fuel  cost  and  10.3. 
mills  per  1000  gal.  for  total  cost.  The  sys- 
tems of  analysis  and  recording  explained  in 
this  booklet  should  be  interesting  and  valuable 
to  waterworks  men. 


i^^tm 


Engineering  Record 

Circulation  20,500  Copies.     McGraw  Publishing  Company,  Inc. 


September  11,  19 


ENGINEERING     RECORD 


Vol.  72,  No.  ] 


THE  Hayward  Class  "E"  Clam  Shell  Bucket  is  a  most  efficient  machine  for 
clit>i>"ing-  such  materials  as  crushed  stone,  broken  slag,  gravel,  packed  sand, 
etc.,  and  may  be  equipped  with  steel  teeth  for  excavating  in  hard  or  rock  filled  soil. 
The  illustration  below  is  one  of  four  machines  used  for  changing  the  grade  on  the 
Long  Island  Railroad,  East  New  York.  The  Bucket  is  a  Hayward  Class  "E" 
with  Ore  J  Jowl  equipped  with  teeth.  This  type  of  bucket  is  particularly  service- 
able when  the  material  to  be  dug  contains  a  large  percentageof  gravel  or  boulders. 
Write  for  Catalogues. 


THE  HAYWARD 
COMPANY 

50  Church  Street 
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The  Day  of  the  Engineer 

WHEN  this  issue  reaches  its  readers 
many  of  the  members  of  the  Inter- 
national Engineering  Congress  will  be  on 
their  way  to  the  Coast,  since  most  of  them 
will  have  planned  to  attend  the  society  con- 
ventions held  during  the  previous  week.  It 
is  to  be  hoped  that  the  delegations  will  be 
very  large,  for  seldom  has  it  been  given 
engineers  to  participate  in  a  more  mo- 
mentous occasion.  Deprived  by  the  war  of 
the  thrilling  ceremony  that  was  planned  at 
the  Canal  itself,  the  great  work  must  rest 
for  its  inaugural  with  the  splendors  that 
San  Francisco  has  piled  up  alongside  the 
Golden  Gate.  Since  February  the  world 
by  its  participation  in  the  exposition  has 
been  giving  testimony  to  its  appreciation 
of  what  has  been  wrought  in  Panama.  But 
the  next  two  weeks  mark  in  reality  the 
climax  of  the  celebration,  for  those  who 
have  made  the  canal — the  engineers — and 
thus  given  warrant  for  the  exposition  will 
gather  at  San  Francisco  to  bear  their  part 
in  testifying  to  the  mightiness  of  the 
achievement.  In  a  subtle  way  the  ten- 
months-long  celebration  in  San  Francisco 
has  been  America's  proclamation  of  its 
pride  in  its  engineers,  and  cold  indeed  must 
be  the  member  of  the  profession  who  will 
not  thrill  with  the  significance  of  the  occa- 
sion when  the  International  Engineering 
Congress  opens  a  week  from  Monday.  The 
program  befits  the  occasion.  For  its  com- 
plete success  there  is  needed  only  a  large 
and  enthusiastic  attendance. 

Panama  Canal's  First  Year 

ANNOUNCEMENT  was  made  in  the 
Engineering  Record  of  Aug.  28,  page 
251,  of  the  tonnage  moved  through  the  Pan- 
ama Canal  during  its  first  fiscal  year,  ended 
June  30.  This  fiscal  year  was  only  10 14 
months,  however,  as  regular  service  did  not 
begin  until  Aug.  14.  The  full  calendar  year 
is  now  reported  in  the  Canal  Record.  The 
canal  was  used  by  1317  ocean-going  vessels, 
carrying  a  gross  tonnage  of  6,494,673  tons 
and  "a  net  tonnage  of  4,596,644  tons.  The 
net  toll  collections  for  the  year  aggregated 
$5,102,063.37.  The  movement  and  tonnage 
was  about  25  per  cent  of  that  of  the  Suez 
Canal  during  1914.  As  the  receipts  for  the 
new  ditch  in  July,  1915,  were  more  than 
double  those  of  September,  1914,  and  50 
per  cent  more  than  those  of  December,  Jan- 
uary or  February,  the  growth  in  traffic  may 
be  expected  to  continue,  and  it  may  not  be 
long  before  the  new  ditch  rivals  the  old. 

South  Philadelphia  Improvement 

LAST  April  actual  construction  work 
was  begun  on  one  of  those  widespread 
urban  improvements  which,  because  of  the 
number  of  beneficiaries,  and  the  number  and 
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complexity  of  the  advantages  to  be  obtained 
and  concessions  to  be  made,  never  get  to  the 
construction  stage  except  after  years  of 
conference  and  compromise.  The  improve- 
ment referred  to  is  that  at  South  Phila- 
delphia, outlined  on  page  327.  For  $24,- 
000,000  the  parties  to  the  project  acquire 
advantages  that  can  hardly  be  estimated — 
far  more  valuable,  certainly,  than  any  of 
them  could  obtain  by  spending  money  in- 
dependently. A  popular  error  would  be  to 
suppose  that  the  work  for  the  engineer  has 
just  begun,  and  that  the  negotiations  that 
have  gone  before  belonged  to  the  politicians, 
the  trade  organizations  and  the  business 
men  and  manufacturers.  This  is  far  from 
the  truth.  Feasibility,  efficiency  and  cost 
are  all  points  to  be  considered  with  regard 
to  each  change  proposed,  and  all  can  best  be 
rated  by  the  man  technically  trained.  This 
is  city  planning,  and  it  deserves  more  recog- 
nition, both  by  the  engineers  who  might 
be  doing  it,  and  the  general  public,  whose 
appreciation  is  necessary  before  it  can 
bring  material  results.  In  the  South  Phila- 
delphia work,  the  engineers,  through  the 
city's  Bureau  of  Surveys  and  the  railroads' 
engineering  departments,  played  a  material 
part  in  the  preliminary  studies. 

Straws  in  the  Wind 

SURPRISING  indeed  has  been  the  inter- 
est in  the  use  of  a  mortar  bed  for  brick 
pavements  since  the  Engineering  Record  on 
July  10  published  Mr.  Blackburn's  article 
describing  the  road  built  under  his  advice 
and  that  of  Mr.  Parrish  at  Paris,  111.  This 
pavement,  it  will  be  remembered,  was  all — 
base,  cushion  and  brick — laid  at  one  time, 
securing  a  monolith  from  sub-base  to  top. 
As  a  result  of  the  publicity  given  to  this 
type  of  construction,  the  Illinois  town  has 
recently  been  a  Mecca  for  highway  engi- 
neers. Some  time  ago  a  party  numbering 
twenty-seven  came  up  from  St.  Louis  in  a 
special  car  to  see  it,  and  found  on  the  road 
at  the  time  seven  other  inspection  parties. 
Certainly  this  is  a  straw  showing  how 
thought  on  pavement  construction  is  tend- 
ing. And  well  may  the  Paris  type  be  given 
most  serious  consideration.  If  the  explana- 
tion vouchsafed  by  Mont  Schuyler  of  St. 
Louis,  be  accepted,  that  breaking  down  of 
brick  pavements  is  due  to  local  hollow  spots 
left  by  the  shrinking  of  the  sand — and  if 
the  danger  of  shifting  cushion  be  conceded, 
the  use  of  the  mortar  cushion  is  in  the 
present  state  of  the  art  the  only  alterna- 
tive. But  beyond  this  the  immediate  lay- 
ing of  cushion  and  brick  on  the  wet  base 
gives  an  element  of  strength,  through  the 
monolithic  action  of  the  deep  slab,  that  is 
absent  in  the  ordinary  type,  and  even  in 
that  where  a  mortar  cushion  is  used  but  is 
placed  after  the  base  has  set.  ,  Further- 


more, the  securing  of  a  monolith  should 
permit  the  reduction  of  the  thickneM  of 
the  base  or  of  the  brick  or  both.  This 
journal  believes  that  a  much  smaller  total 
thickness,  using  this  type  of  coDstniction. 
will  give  results  equal  to  those  obtained 
with  the  customary  6-in.  base  and  4-in. 
block,  using  a  sand  cushion.  If  the  brick 
thickness  be  reduced,  freight  charges  will 
be  lessened  and  this  type  may  thus  be  in 
a  better  position  to  compete  with  the 
thicker  concrete  road.  When  Mr.  Black- 
bum's  article  was  published  this  journal 
expressed  the  opinion  that  the  Paris  exam- 
ple would  surely  be  followed  elsewhere.  In 
view  of  the  extent  to  which  the  road  is 
being  inspected  that  prediction  can  safely 
be  repeated  with  decided  emphasis. 

Inland  Water  Transportation 

JUDGED  by  the  success  of  river  trans- 
portation abroad  one  would  feel  justified, 
offhand,  in  predicting  a  big  future  for 
conveying  bulk  shipments  by  water  in  this 
country.  On  careful  consideration,  how- 
ever, one  must  evaluate  several  factors 
which  must  niake  the  development  condi- 
tional. The  railroads  have  robbed  the  Mis- 
sissippi, in  particular,  of  its  former  large 
traffic.  Whether  under  better  river  condi- 
tions— an  improved  type  of  barge  and  good 
terminal  facilities — the  railroad  will  still 
be  able  to  dominate  remains  to  be  seen. 
Theoretically  the  advantage  is  all  in  favor 
of  river  transportation,  when  the  freight 
is  of  a  bulky  nature.  Nevertheless,  one 
cannot  feel  that  the  trade  on  the  Missis- 
sippi would  have  slumped  so  badly,  by  com- 
parison with  the  traffic  of  the  railroads,  had 
the  argument  been  entirely  one-sided.  Few 
men  in  this  country,  however,  are  better 
qualified  to  champion  water  transportation 
than  Capt.  John  H.  Bernhard,  and  his  ex- 
tremely readable  48-page  discussion  of  the 
subject  in  the  "Proceedings"  of  the  Ameri- 
can Society  of  Civil  Engineers  is  bristling 
with  arguments  that  are  not  easily  an- 
swered. He  also  gives  much  interesting  in- 
formation about  the  barge  trip  he  made  up 
the  Mississippi  and  back  a  year  ago,  and 
about  the  line  of  barges  which  a  company 
organized  by  him  proposes  to  put  into  serv- 
ice between  New  Orleans  and  St.  Louis. 
Considerable  space,  therefore,  beginning  on 
page  332  of  this  issue,  is  given  to  an  ab- 
stract of  his  discussion,  and  even  then  it  is 
possible  only  to  skim  over  many  points  he 
treats  at  length.  On  the  question  of  rates, 
while  the  Engineering  Record  believes  with- 
in certain  limits  in  the  doctrine  "Charge 
what  the  traffic  will  stand,"  on  the  ground 
that  where  much  profit  is  not  possible  it  is 
justifiable  to  get  a  little  and  even  up  to  some 
extent  elsewhere,  it, of  course, deplores  haul- 
ing goods  below  cost  to  starve  out  water  com- 
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petitors,  or  for  any  other  reason;  and  ap- 
parently* the  widely  variable  rates  quoted 
by  Captain  Bemhard  would  bear  investiga- 
tion. As  to  terminals  and  their  effect  on 
time  and  cost  of  transportation,  it  is  per- 
haps worth  noting  that  while  river  ter- 
minals are  crude  in  the  extreme,  rail  ter- 
minals also  are  susceptible  of  improvement 
that  would  make  for  cheaper  and  faster 
transit,  and  that  although  the  railroads  do 
now  fail  to  move  a  freight  car  a  daily  aver- 
age of  an\-thing  like  72  miles,  the  figure  is 
not  unbelievably  high  for  the  future.  It 
is  not  the  purpose  here,  however,  to  concur 
with  or  dispute  Captain  Bemhard's  argu- 
ments in  detail,  but  to  present  them  as 
fairly  and  completely  as  possible  in  the  lim- 
ited space  available,  trusting  that  his  paper 
will  stimulate  interest  in  the  subject  and 
draw  discussion  from  well  informed  pro- 
ponents on  both  sides. 


The  Algae  Problem 

SURFACE  water  supplies  stored  in  reser- 
voirs are  apt  to  become  foul  at  this  sea- 
son of  the  year  because  of  the  growth  of 
microscopic  plants  known  collectively  as 
"algae."  Warm  water,  sunlight,  plenty  of 
food  supply  in  the  form  of  carbonic  acid, 
oxygen,  nitrates  and  organic  matter  con- 
tribute to  their  growth.  Currents  of  the 
water,  both  horizontal  and  vertical,  are  also 
vital  factors.  These  and  a  few  other  things 
have  been  learned  about  algae  during  the 
forty  years  since  the  study  of  these  organ- 
isms was  begun  in  Massachusetts  by  Dr. 
W.  G.  Farlow  of  Harvard  University  and 
Prof.  William  Ripley  Nichols  of  the  Massa- 
chusetts Institute  of  Technology.  But, 
after  all,  are  we  not  a  long  way  from  know- 
ing what  every  waterworks  man  wants  to 
know — why  the  growths  appear  in  one 
reservoir  and  not  in  another?  why  one 
year  and  not  the  next?  how  their  growth 
may  be  anticipated  and  checked?  So 
nukny  different  factors  are  involved  that,  as 
Hazen  and  Whipple  have  recently  pointed 
out,  their  occurrence  in  reservoirs  seems  to 
follow  the  well-known  laws  of  probability, 
or  chance. 

Considerable  progress  has  been  made  in 
methods  of  destroying  algae  by  the  use  of 
chemicals,  and  of  removing  them  and  the 
odors  which  they  produce  by  aeration  and 
filtration,  but  the  fundamental  biological 
problem  still  remains  unsolved,  and  it  is  too 
important  a  problem  to  be  passed  over  as 
it  has  been  passed  over  in  recent  years. 
The  discussion  as  to  the  benefits  of  soil 
stripping — that  is,  the  removing  of  soil  rich 
in  organic  matter  from  the  bottoms  of 
newly  built  reservoirs — still  continues  and 
is  likely  to  continue  until  some  of  the  fun- 
damental reasons  for  the  growth  of  algae 
have  been  better  established.  Engineers 
need  the  further  assistance  of  well-trained 
biologists.  Of  late  years  the  subject  has 
been  considered  almost  exclusively  along 
practical  lines.  What  is  needed  now  is  more 
theory,  more  pure  science. 

One  reason,  doubtless,  why  progress  has 
been  slow,  is  that  the  microscopic  organ- 
isms have  been  considered  together  as  a 
group,  the  one  thing  in  common  being  that 
they  are  small.     As  a  matter  of  fact  they 


differ  most  widely.  Some  are  animals, 
some  are  plants ;  some  are  heavj',  some  are 
light;  some  are  attracted  by  light,  and  light 
repels  others;  some  have  chlorophyl,  some 
do  not.  In  all  sorts  of  ways  they  differ. 
It  would  appear  that  what  is  now  needed  is  ■ 
concentration  of  study.  Let  some  one  con- 
fine his  study  to  Anabaena,  let  us  say,  and 
he  will  find  work  enough  for  several  years. 
Another  need  is  field  work.  The  continued 
counting  of  the  number  of  organisms  in 
samples  of  water  sent  to  the  laboratory  will 
never  lead  to  a  discovery  of  the  laws  of 
their  growth,  because  their  life  history  may 
include  phenomena  which  take  place  along 
the  shores  or  on  the  bottom  of  a  reservoir 
as  well  as  in  the  water  itself.  A  closer 
study  of  the  subsurface  topography  of 
reservoirs  is  needed,  a  study  of  the  relation 
of  bottom  area  to  volume,  and  particularly 
a  study  of  the  bottom  area  exposed  to  the 
circulating  waters  as  contrasted  with  that 
in  contact  with  stagnant  water.  Yet  along 
with  this  concentrated  study  must  go  its 
complement,  the  study  of  the  inter-relations 
between  different  classes  of  organisms. 

In  Europe  the  science  of  limnology  has 
been  pursued  to  greater  lengths  than  in  this 
country.  Fifteen  years  ago  the  American 
Limnological  Commission  was  organized, 
but  after  a  feeble  existence  it  died  through 
lack  of  proper  support.  It  is  time  that  a 
new  limnological  commission  was  created 
and  that  the  algae  problem  was  taken  up  by 
new  minds,  and  in  new  ways,  with  the  hope 
of  a  better  understanding  of  the  subject. 
Such  a  study,  to  yield  results,  must  be  ex- 
tended in  time  and  space,  and  that  would 
involve  an  expense  of  several  thousand 
dollars  annually.  But  to  remove  the  soil 
from  a  large  reservoir  may  cost  hundreds 
of  thousands  of  dollars.  For  a  reservoir 
like  the  Ashokan  of  the  Catskill  supply  for 
New  York  City  it  would  have  been  a  matter 
of  several  million  dollars.  The  poisoning  of 
algae  with  copper  sulphate  is  an  unsatis- 
factory and,  at  best,  only  a  palliative  proc- 
ess, while  the  filtration  of  algae-laden  water 
introduces  problems  not  otherwise  encoun- 
tered. In  these  days  of  preventive  medi- 
cine, engineers  ought  not  to  be  content  to 
use  methods  of  cure.  Surely  the  algae  prob- 
lem is  worth  studying  anew. 


The  Militia  Engineers 

OF  the  different  branches  of  the  army, 
the  engineer  corps  probably  receives  the 
least  attention  from  the  public,  although  it 
has  done  splendid  work  in  Panama  Cuba, 
the  Philippines,  and  in  our  own  river  and 
harbor  work.  Even  the  importance  of  the 
engineer  in  the  present  European  war  has 
not  directed  general  interest  toward  the 
work  of  the  army  engineer.  This  is  even 
more  the  case  in  respect  to  the  engineer 
corps  of  the  National  Guard,  many  engi- 
neers not  even  knowing  that  such  a  corps 
exists.  It  is  numerically  small,  and  the 
companies  are  widely  .scattered,  many  States 
having  no  engineer  companies  at  all,  and 
few  States  having  more  than  one.  These 
conditions  increase  the  difficulties  of  de- 
veloping and  training  the  organizations,  and 
it  is  seldom  that  several  companies  can  be 
brought  together  for  drill. 


The  description  on  page  314  of  the  work 
of  the  engineer  companies  of  the  militia 
this  summer  at  their  camp  near  Washing- 
ton shows  the  opportunity  that  the  militia 
offers  engineers  for  practical  work  in  Na- 
tional defense.  The  work  in  camp  covers  a 
wide  range  and  is  as  thorough  and  com- 
plete as  the  time  permits.  It  is  of  value 
not  only  to  the  Government  in  training  a 
body  of  engineers  for  active  service,  but  to 
the  men  as  well,  in  health  and  in  lessons 
that  apply  to  their  civilian  occupations.  The 
mobilization  of  several  engineer  companies 
at  once  is  invaluable,  because  it  schools  the 
officers  in  handling  larger  bodies  of  men, 
permits  of  work  on  a  bigger  scale  and 
introduces  a  friendly  rivalry  between 
companies. 

In  the  past  the  engineer  companies  of  the 
National  Guard  have  struggled  along  in  ob- 
scurity, with  little  support  from  the  States 
or  the  Federal  Government,  and  even  less 
from  the  engineering  profession.  As  a  re- 
sult there  is  but  one  company  in  many  places 
where  there  should  be  several,  while  cities 
well  able  to  recruit  one  or  more  companies 
have  none.  Chicago,  the  engineering  cen- 
ter of  the  Middle  West,  has  but  one  com- 
pany, and  that  is  only  three  years  old.  It 
has  been  growing  rapidly,  however,  and 
with  the  co-operation  of  the  engineering 
profession,  which  now  seems  assured,  should 
develop  into  a  battalion.  New  York  has  but 
one.  Pittsburgh,  Boston,  St.  Louis,  De- 
troit and  many  other  large  cities  have  none. 
An  opportunity  exists  in  all  these  places  for 
engineers  to  prove  their  patriotism  and  to 
prepare  to  place  their  ability,  training  and 
knowledge  at  the  disposal  of  the  country. 


Engineers  and  the  Constitutional 
Convention 

NOW  that  the  work  of  the  New  York 
State  Constitutional  Convention  is 
drawing  to  a  close,  it  is  fitting  to  esti- 
mate what  has  been  accomplished  by  the 
committee  of  engineers  which  suggested 
certain  plans  to  the  convention.  Consti- 
tutional revision  on  a  wholesale  scale  is 
possible  in  New  York  only  every  twenty 
years.  The  committee  of  engineers  was 
formed,  therefore,  to  bring  to  the  attention 
of  the  convention  the  advisability  of  cer- 
tain changes  involving  engineering  matters. 
Officially  there  were  represented  on  the 
committee  the  American  Society  of  Civil 
Engineers,  the  American  Society  of  Me- 
chanical Engineers,  the  American  Insti- 
tute of  Electrical  Engineers,  the  New  York 
Section  of  the  American  Institute  of  Min- 
ing Engineers?,  the  American  Institute  of 
Consulting  Engineers,  the  Municipal  En- 
gineers of  the  City  of  New  York  and  the 
Brooklyn  Engineers'  Club.  Through  par- 
ticipation of  some  of  their  members  in  sub- 
committee work  several  other  societies  were 
indirectly  represented.  The  Rochester  En- 
gineering Society  studied  the  matter  inde- 
pendently and  its  recommendations  to  the 
convention  closely  paralleled  those  of  the 
committee. 

The  chief  recommendations  were: 
1.  That  all  engineering  functions  of  the 
State — the  design,   construction   and   oper- 
ation of  canals,  highways,  water  conserva- 
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tion  works,  parks  and  public  buildings — be 
placed  under  a  State  department  of  engi- 
neering and  public  works,  with  a  commis- 
sion of  three  members  in  charge,  one  mem- 
ber being  an  engineer. 

2.  That  there  be  a  single  public  service 
commission,  composed  of  five  members,  at 
least  two  of  them  being  engineers. 

3.  That  one-third  of  the  membership  of 
the  Court  of  Claims  be  made  up  of  en- 
gineers. 

Of  these  recommendations,  only  the  first 
was,  in  any  measure,  adopted.  Canals,  high- 
ways and  public  buildings  are  to  be  con- 
solidated under  the  Department  of  Public 
Works.  Conservation  is  to  be  handled  by 
a  large  non-salaried  commission.  A  single 
head  will  control  the  Department  of  Public 
Works.  There  will  be — if,  of  course,  the 
people  accept  the  new  constitution,  which 
seems  likely — two  public  service  commis- 
sions as  in  the  past,  while  there  will  be  no 
opportunity  for  the  appointment  of  engi- 
neers to  the  Court  of  Claims. 

Thus,  there  has  been  but  meager  accom- 
plishment. It  can  be  accounted  for  in  vari- 
ous ways.  Weighing  most  strongly  against 
the  suggestions  of  the  committee  was  the 
fact  that  they  ran  counter  to  the  spoils  sys- 
tem— and  the  convention  was  run  by  the 
politicians.  In  the  second  place,  much  of 
the  detail  presented  by  the  committee  was 
believed  by  the  delegates  to  the  convention 
to  be  valuable,  but  to  have  a  place  rather  in 
the  statutes  than  in  the  constitution.  This 
the  committee  realized  when  it  framed 
the  recommendations.  The  details  were  in- 
cluded, however,  so  that  if  the  convention 
departed  from  making  provisions  for  only 
the  broad  outlines,  the  views  of  the  en- 
gineers would  be  advanced. 

Finally,  for  success  in  matters  of  this 
kind  the  accepted  tactics  must  be  em- 
ployed ;  that  is  to  say,  there  must  be  a  per- 
sistent lobby — not  a  lobby  in  any  discredi- 
table sense,  but  constant  solicitation  of  the 
delegates  by  someone  whose  business  it  is 
to  present  the  merits  of  the  proposal  it  is 
desired  to  have  accepted.  The  value  of  this 
method  of  handling  its  work  was  fully  ap- 
preciated by  the  committee,  but  the  high 
cost  of  such  services  and  the  danger  of 
unintelligent,  but  nevertheless  weighty,  crit- 
icism of  such  use  of  the  funds  allotted 
resulted  in  a  decision  not  to  adopt  the  plan. 
Appearances  before  committees,  circulari- 
zation  of  the  delegates  on  each  of  the  main 
proposals  and  personal  letters  by  such  mem- 
bers of  the  committee  as  had  acquaintance 
with  delegates  had,  therefore,  to  form  as 
good  a  substitute  as  might  be. 

The  experience,  however,  is  not  without 
decided  value  to  the  engineering  profession. 
In  the  first  place  there  have  been  formu- 
lated some  excellent  plans,  the  value  of 
which  need  not  be  lost.  Presented  suitably 
to  the  Legislature,  much  may  ultimately  be 
accomplished.  The  work  has  resulted  in 
putting  engineers  before  the  convention,  be- 
fore the  political  powers  and  before  the 
State  at  large.  The  newspapers  printed 
considerable  material  regarding  the  plans 
proposed  by  the  profession,  and  this  pub- 
licity should  insure  a  still  better  hearing 
for  proposals  made  by  engineers  in  future. 
On   the   other   hand,    it   has   been   clearly 


demonstrated  that  for  results  the  lobby 
method  is  the  only  one  that  is  effective. 

One  other  lesson  it  seems  possible  to 
draw,  and  yet  its  nature  is  chimerical.  If, 
instead  of  only  one  engineer  delegate  to 
the  convention  there  had  been  half  a  dozen, 
all  strong  men,  the  result  might  have  been 
quite  otherwise.  Obviously  it  is  not  easy 
to  have  them  elected  to  such  bodies.  While 
the  proportion  of  men  of  high  caliber  was 
very  much  larger  than  one  would  find  in 
a  legislature,  the  convention  was  political, 
and,  as  experience  shows,  engineers  do  not 
enter  much  into  party  caucuses  and  con- 
flicts. Yet  the  thought  is  worth  while  bear- 
ing in  mind,  and  when  the  first  moves  are 
made  toward  the  selection  of  delegates  to 
such  an  important  body  the  engineering  so- 
cieties might  well  take  under  advisement 
ways  and  means  of  securing  satisfactory 
representation. 

The  effort  demonstrated  that  represen- 
tatives of  the  various  engineering  societies 
could  work  together  for  a  common  end. 
Joint  activities  are  multiplying.  Of  perma- 
nent organizations  came  first  the  Fritz 
Medal  Board,  then  the  Engineering  Foun- 
dation and  recently  a  number  of  activities 
of  a  more  or  less  temporary  order.  The 
welding  of  the  bonds  between  the  various 
National  societies  more  strongly  is  worth 
a  great  deal  to  the  profession  at  large,  and 
this,  certainly,  the  work  of  the  committee 
of  engineers  on  the  constitutional  conven- 
tion has  helped  to  accomplish. 


Forceful  Writing  and  Its  Place  in 
Engineering  Publicity 

IT  is  said  that  "any  fool  can  write  a 
book,  but  it  takes  a  wise  man  to  write 
a  paragraph."  Equally  true,  any  engineer 
can  write  a  report,  but  few  can  write  a 
paragraph  characterizing  the  work,  or,  at 
least,  write  it  in  such  a  way  as  to  make 
it  attractive  and  readable  to  the  general 
public.  Most  engineers  have  lost — or  per- 
haps never  acquired — the  news  instinct. 
They  will  argue  that  there  is  nothing  of 
news  in  the  work  which  is  being  carried  on 
about  them  by  their  fellow  engineers.  They 
insist  that  there  is  little  of  popular  interest 
and  that  nothing  can  be  said  that  is  worth 
saying,  unless  it  is  embodied  in  a  volu- 
minous report  with  tables  and  diagrams. 

Yet  we  have  only  to  glance  over  the  care- 
fully considered  and  well  arranged  para- 
graphs of  many  of  the  best-edited  news- 
papers to  see  again  and  again  references  to 
works  which  are  no  more  interesting  or 
important  than  those  being  carried  on  in 
our  own  immediate  vicinity.  The  news 
value  is  brought  out  by  a  clever,  concise 
handling  of  the  subject,  by  bringing  into 
the  foreground  some  one  conspicuous  item, 
one  which  may  be  well  known  to  technical 
men,  but  is  practically  unknown  to  the  gen- 
eral public. 

The  Japanese  in  their  houses  select  out 
of  a  store  of  ornaments  a  single  piece,  plac- 
ing it  in  what  we  would  consider  a  bare 
room.  This  single- piece  attracts  the  eye, 
stimulates  the  interest,  and  is  infinitely 
better  appreciated  than  the  fifty  or  hun- 
dred equally  valuable  works  of  art  which 
crowd  the  reception  room  of  the  wealthy 


American.  A  photograph  of  the  single 
mountain  peak,  standing  out  alone,  with  its 
companions  in  the  diatant  background, 
rivets  the  attention,  while  the  view  embrac- 
ing the  entire  horizon  is  vague  and  mon- 
otonous. It  is  this  ability  to  be  able  to 
select  a  single  important  fact  and  arrange 
it  with  reference  to  ita  true  value  or  per- 
spective which  constitutes  one  of  the  beat 
elements   of   news. 

Novelty  is  not  necessarily  news,  nor  is 
it  the  sole  requisite  for  attracting  atten- 
tion. A  clearly  expressed  statement  re- 
garding an  invention  made  three  thousand 
years  ago,  when  given  briefly  and  in  its 
relation  to  modem  affairs,  may  have  greater 
reading  value  than  the  description  of  the 
latest  patent  issued. 

There  is  an  awakening  on  the  part  of 
engineers  to  the  fact  that  they  have  not  in 
the  past  diffused  information  regarding  the 
work  of  their  profession.  To-day  they  are 
suffering  to  a  certain  extent  because  of 
the  ignorance  of  the  public  regarding  the 
work  which  has  been  done  and  which  can 
and  should  now  be  done  in  all  of  the  lines 
of  improvement  of  public  health,  of  better 
roads  and  of  innumerable  conveniences. 
What  is  everybody's  business  is  nobody's 
business.  While  every  engineer  is  to  blame, 
no  one  in  particular  regards  himself  as 
culpable  for  not  having  done  anything  in 
particular  to  diffuse  necessary  information. 
We  are  awakening  to  the  fact,  however, 
that  the  responsibility  must  be  located.  The 
nearest  and  most  obvious  way  is  in  the 
local  engineering  society  or  the  group  of 
engineers  which  exists  in  every  consider- 
able community.  There  is  a  duty  first  in 
organizing,  and  second  in  taking  intelli- 
gent action  toward  diffusing  information 
regarding  the  engineering  achievements, 
the  opportunities,  and  the  needs  of  the 
locality. 

The  first  step  is  to  find  that  rare  man 
who  has  the  sense  of  news — the  man  who 
can  write  a  paragraph  which  is  really  read- 
able. While  he  is  rare,  he  can  usually  be 
found  in  a  body  of  a  hundred  engineers  or 
men  interested  in  engineering,  or  at  least 
he  can  be  developed  to  be  a  fair  substitute 
for  the  needed  man. 

Of  course,  it  means  hard  work  to  the 
young  man  who  is  thus  designated  to  be 
the  leader  of  the  local  engineering  organ- 
ization in  publicity,  but  the  reward  to  the 
man  who  can  do  it  is  w^ll  commensurate 
with  the  effort,  not  only  in  the  apprecia- 
tion which  properly  comes  to  him,  but  in 
the  broadening  of  his  education  and  in  his 
contact  with  men  of  affairs. 

In  considering  any  work  of  this  kind, 
there  is  always  one  danger  which  must  be 
clearly  kept  in  mind  and  on  which  many 
a  fair  publicity  scheme  has  been  wrecked. 
It  must  be  kept  free  from  personal  adver- 
tisement or  even  suspicion  of  it.  At  all 
times  the  action  by  the  local  engineering 
body  and  by  its  representative  must  be 
kept  on  a  high  altruistic  plane  of  benefit  to 
the  whole  engineering  profession  and  to 
the  community,  and  not  to  any  one  person 
or  clique.  If  well  done,  the  benefit  to  the 
public  and  to  the  engineering  profession, 
while  not  immediate  nor  showy,  will  be 
lasting  and   substantial. 
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BUILDING   BOMB-PROOFS    IS   NOT   CHILD'S   PLAY   WHEN   THE    TEMPERATURE    IS    AROUND    90    IN    THE    SHADE 


Mobilizing  the  Engineer  Companies  of  the  Militia 

National  Guard  Corps  in  Encampment  at  Washington  Barracks,  Belvoir  Tract, 
Virginia,  Build  and  Demolish  Railroads,  Bridges,  Field   Fortifications  and  Roads 

By  D.  A.  TOMLINSON 
Assistant  Engineer,  Chicago  8b  Western  Indiana  Railroad,  Chicago 


THIS  SUMMER  the  War  Department  has 
been  mobilizing  the  engineer  companies 
of  the  militia  from  the  Eastern  and  Central 
States,  a  battalion  at  a  time,  at  the  summer 
camp  of  Washington  Barracks,  at  Belvoir 
tract,  Virginia,  about  25  miles  below  Wash- 
ington on  the  Potomac.  The  companies  re- 
main there  between  ten  and  twelve  days, 
depending  on  the  distance  traveled  to  reach 
camp,  it  being  the  aim  of  th?  War  Depart- 
ment that  the  total  time  required  be  limited 
to  two  weeks.  Early  in  August  companies 
from  Chicago,  Calumet,  Mich.,  Philadel- 
phia and  Scranton,  Pa.,  were  there,  together 
with  two  companies  of  army  engineers. 
Practically  no  infantry  drill  is  required  of 
these  companies  at  camp,  the  entire  time 
being  given  to  practical  instruction  in  mili- 
tary engineering  under  the  direction  of 
officers  of  the  regular  army.  The  work  is 
very  similar  to  civil-engineering  construc- 
tion and  preliminary  surveys,  the  chief  dif- 
ference being  that  it  is  conducted  under 
army  rules  and  discipline  and  that  simplic- 
ity and  speed  are  more  important  than  pre- 
cision, permanence  or  appearance. 

The  camp  consists   of   several   hundred 


acres  of  wooded  hills  and  ravines  on  the 
Potomac  River,  far  enough  from  the  nearest 
farm  house  so  that  the  dynamite  used  by 
the  "wrecking  crew,"  as  the  men  call  the 
demolition  squad,  breaks  no  windows.  It 
affords  an  opportunity  for  almost  every 
phase  of  military  engineering;  bridge  build- 
ing (both  timber  and  pontoon),  field  fortifi- 
cations, road  building,  camp  sanitation, 
reconnaissance  and  demolition. 

Camp  Life  Strenuous 

The  regular  army  routine  of  camp  life  is 
strictly  followed.  Reveille  is  at  5.45  a.  m., 
breakfast  shortly  after  6,  and  the  men  are 
at  work  before  7.  Field  instructions  and 
practice  in  the  morning  last  until  noon. 
After  mess  the  non-commissioned  officers 
"go  to  school"  for  two  hours,  where  they  are 
given  a  series  of  lectures  on  army  engineer- 
ing, maneuvers  and  tactics.  In  the  after- 
noons the  men  clean  up  camp,  wash  their 
cloths,  clean  their  guns  and  equipment  and 
do  the  other  work  necessary  to  maintain 
themselves  and  the  camp  in  proper  condi- 
tion. Supper  is  at  5  p.  m.  and  inspection 
at  6,  when  every  man  must  appear  in  place 


spick  and  span.  A  rusty  gun,  muddy  shoes, 
tardiness  or  other  offense  means  duty  on 
the  "provost  guard"  the  next  day,  which  re- 
quires the  cleaning  of  the  officers'  tents,  dig- 
ging refuse  pits  and  drainage  ditches,  dis- 
posing of  garbage,  work  in  the  stables,  and 
other  duties  which  everybody  wants  to  wish 
upon  someone  else. 

As  the  camp  is  6  miles  from  the  nearest 
trolley  line  (the  one  at  Mount  Vernon),  and 
7  miles  from  a  railroad,  outside  attractions 
are  dimmed  by  the  long  hike,  and  the  work 
receives  the  men's  undivided  attention.  All 
the  incoming  troops  are  required  to  march 
that  7  miles  from  train  to  camp,  carrying 
their  full  equipment — blankets,  poncho,  ex- 
tra clothing,  tent,  haversack,  canteen,  bayo- 
net and  rifle — weighing  60  lb.  It  is  lighter 
than  the  marching  equipment  of  most  Euro- 
pean armies,  and  the  weight  is  well  dis- 
tributed, but  7  miles,  "packing"  60  lb.,  is  a 
pretty  stiff  proposition  for  militiamen  only 
a  few  hours  removed  from  desks  and  blue- 
prints, and  the  memory  of  that  march  takes 
away  all  desire  to  see  the  sights.  On  leav- 
ing camp,  after  ten  days  of  hard  work  in 
the    open    air,    what   first    seemed    like   20 
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DYNAMITING  THE 
RAILS  IN  A  FEW 
PLACES  PUTS  THE 
RAILROAD  OUT  OF 
COMMISSION 


them,  etching  the  Anal  map  upon  a  zinc  plate 
and  taking  off  aa  many  copies  as  may  be 
wanted.  The  first  copy  is  ready  within  a 
few  hours  after  the  sketchers  return  with 
the  information.  This  work  is  important 
and  hazardou.s.  In  actual  war  the  sketchers 
work  ahead  of  the  main  army,  behind  the 
cavalry  screen,  and  must  cover  ground  rap- 
idly, for  information  about  the  country  to  be 
covered  in  the  march  the  following  day. 
Surveys  on  from  20  to  30  miles  must  be 
secured  each  day,  and  the  maps  given  to  the 
officers  before  midnight.  The  sketchers 
work  in  small  isolated  groups,  and  are  in 
constant  danger  of  surprise,  attack  and  cap- 
ture. 


ONE  WORK  OF  THE 
FIELD  FORTIFICA- 
TION SQUAD  IS  PLAC- 
ING     BARBED  -  WIRE 

ENTANGLEMENTS 


miles  and  an  unnecessary  hardship,  as- 
sumes proportions  nearer  the  truth,  and 
there  is  keen  competition  between  the  dif- 
ferent companies  for  the  distinction  of  mak- 
ing it  in  the  shortest  time. 

PRACTICAL  Instruction  in  Military  En- 
gineering 

The  men  are  divided  into  sections — a 
bridge  section,  a  field  fortification  section, 
a  demolition  section  and  a  reconnaissance 
section — the  personnel  of  each  remaining 
intact  during  camp  and  each  section  hand- 
ling its  own  work  only,  it  being  impossible 
to  give  everyone  satisfactory  training  in 
everything  in  the  time  available.  As  most 
of  the  men  are  engineers  and  college  grad- 
uates, a  large  amount  of  ground  is  covered 
and  every  hour  is  made  to  count. 

The  bridge  sections  construct  "single- 
lock"  and  "double-lock"  spar  bridges  and 
trestles  over  ravines,  clearing  away  the  un- 
derbrush and  trees  and  utilizing  them  in 
the  bridges.  The  only  material  that  is  not 
available  in  the  immediate  vicinity  is  rope 
for  lashings,  no  nails  or  spikes  being  used. 
Canvas  pontoons  are  assembled,  launched 
in  the  Potomac  and  anchored  in  position, 
and  a  bridge  is  laid  across  them.  Simi- 
larly, wooden  pontoons  are  launched  and 
anchored,  and  a  pontoon  bridge  is  built.  A 
short  piece  of  railroad  roadbed  is  graded 
and  track  is  laid.  A  wagon  road  is  cut 
through  the  forest  and  graded.  Each  day 
is  given  to  a  different  problem  and  each 
problem  is  explained  and  studied  in  detail. 

The  field  fortification  section  digs  several 
different  types  of  trenches,  and  constructs 
bomb-proofs,  barbed  wire  entanglements, 
abbattis  and  other  protective  works,  both 
temporary  and  permanent.  This  is  real 
work,  under  a  hot  August  sun,  with  the 
thermometer  at  90  deg.  in  the  shade  and 
no  breeze.  Shirts  and  hats  soon  come  off, 
and  new  blisters  appear  hourly. 

The  Wrecking  Crew 

The  demolition  section  blows  up  the  rail- 
road in  several  different  ways,  merely  dyna- 


miting the  rails  in  a  few  places  when  time 
is  short,  or,  when  possible,  blowing  up  a 
whole  section  of  track.  Similarly  the 
bridges  built  by  the  bridge  section  are  de- 
stroyed, the  pontoons  are  sunk,  and  the 
bomb-proofs  are  reduced  to  a  mass  of  wreck- 
age, for  the  rapid  and  complete  destruction 
of  anything  that  might  be  of  use  to  the 
enemy  is  as  important  as  its  construction 
for  an  army's  own  use. 

The  reconnaissance  sections  make  a  rapid 
survey,  partly  on  foot  and  partly  on  horse- 
back, of  the  surrounding  country,  the  lithog- 
raphers taking  the  sketches  as  they  are 
brought  in  each  day,  combining  and  copying 


Refuse  Dumped  from  Cart  to 
Scow  Without  Scattering 

New  York  City's  New  Dumping  Board  at  Seventy- 
second  Street  and  East  River  Eliminates  Dust 
and  Other  Objectionable  Features 

SHEET-STEEL  CHUTES,  into  the  tops 
of  which  ash  and  refuse  carts  dump,  and 
the  bottoms  of  which  reach  nearly  to  the 
deck  of  the  scow  being  loaded,  prevent  scat- 
tering of  refuse  and  reduce  the  dust  to  a 
minimum  at  New  York  City's  new  dumping 
dock,  recently  commissioned.  This  dock,  lo- 
cated at  Seventy-second  Street  and  the  East 
River,  is  thought  to  be  an  improvement  over 
anything  of  the  kind  yet  constructed,  and  is 
believed  by  the  Department  of  Docks  and 
Ferries  to  be  the  only  one  ever  built  on 
this  principle,  either  here  or  abroad. 

Chutes  Raised  as  Ashes  Pile  Up 

As  ashes  pile  up  on  the  scow  being  loaded, 
the  chutes  are  raised  by  chain  blocks.  These 
blocks  run  on  a  crane  rail  consisting  of  an 
I-beam  carried  by  the  roof  trusses,  so  that 
each  of  the  three  chutes  provided  may  be 
moved  20  or  25  ft.  laterally  in  loading  a 
scow.  The  vertical  motion  provided  for  is 
about  8  ft.  This  range  requires  two  doors, 
one  above  the  other,  which  allow  opening 
the    full    height    of    the    inshore    side    of 


no  nails  are  used 
IN  the  bridges, 
which  are  built 
of  native  timber 

AND   ROPE 


after  the  bridges 
have  been  blown 
up  the  wreckage 
has  to  be  cleared 

AWAY 
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the  chute,  except  2  ft.  4  in.  at  the  bottom. 

Each  door  is  made  of  an  upper  and  a 
lower  leaf.  The  upper  leaf  is  hinged  to  the 
shore  face  of  the  chute,  and  the  lower 
leaf  is  hinged  to  the  lower  edge 
of  the  upper  leaf,  and  swings  free 
from  it.  Two  pipe  handles,  made  up  of 
a  straight  piece  of  pipe,  with  a  coupling,  a 
nipple  and  a  cap  on  the  lower  end,  are  at- 
tached, one  on  each  side,  at  the  hinge  be- 
tmax  the  leaves,  and  are  thrust  inward  to 
open  the  door.  The  upper  leaf  swings  up 
into  a  horizontal  position  across  the  chute, 
and  the  lower  leaf  hangs  from  its  edge 
against  the  river  side  of  the  chute.  When 
in  this  position  each  pipe  handle  is  caught 
by  the  coupling  made  up  in  its  lower  end, 
which  shoulders  against  a  slotted  bracket  at 
the  comer  of  the  chute  into  which  the  lower 
end  of  the  handle  drops.  When  the  doors 
are  shut  the  handles  hang  vertically  against 
the  inshore  face  of  the  chute. 

The  chutes  are  made  up  of  light  angles 
and  sheet  steel  of  No.  14  gage.  They  are 
3  ft.  6  in.  X  7  ft  in  plan  and  17  ft.  10  in. 
high,  and  accommodate  a  standard  two- 
wheel  dump  cart. 

CONSTEUCnON    OF   DUMPING   BOARD 

The  wood  wagon-floor  of  the  dumping 
board  is  carried  on  timber  bents,  and  can- 


Committee  Outlines  Best  Methods  for  Sewage 

Works  Operation 

American  Public  Health  Association  Report  Urges  Skilled 
Supervision  and  Adequate  Records   of  Plant  Performance 


IN  its  report  to  the  sanitary  engineering 
section  of  the  American  Public  Health 
Association,  presented  at  the  convention  in 
Rochester,  N.  Y.,  this  week,  the  committee 
on  sewage  works  operation  and  analytical 
methods,  after  outlining  the  data  which 
should  be  included  in  reports  of  opera- 
tion, made  an  urgent  plea  for  com- 
petent supervision  and  laboratory  facili- 
ties at  sewage  treatment  works,  cen- 
tralization of  authority  to  control  stream 
pollution  and  approve  plans  for  new 
sewer  systems  and  treatment  works  in 
State  boards  of  health,  uniform  methods  of 
reporting  results  of  operation,  and  measure- 
ment of  the  rate  of  flow  of  sewage  to  the 
plant.  If  the  system  for  obtaining  data, 
as  recommended  by  the  committee,  were  put 
in  force,  State  oflScials,  according  to  the 
report,  would  be  in  possession  of  a  fund  of 
information  which  could  be  used  to  good 
advantage  in  advising  operators  of  sewage 
works  as  to  methods  for  securing  the  best 


1914  progress  report  (see  Engineering 
Record,  Dec.  19,  1914,  page  674)  the  com- 
mittee advocates  the  tests  in  Tables  1  and  2 
as  being  most  useful  for  the  operating  con- 
trol of  sewage  treatment  plants. 

Pollution  Beyond  Safe  Limits 

The  natural  growth  of  cities  and  towns, 
and  the  general  demand  for  complete  sew- 
erage facilities  add  steadily  increasing  loads 
upon  the  water  courses  while  their  ability  to 
receive  the  sewage  does  not  increase  and  in 
some  cases  actually  decreases,  consequently, 
the  pollution  of  water  courses  is  becoming 
more  evident  and  in  many  instances  has 
gone  beyond  safe  limits. 

Incompetent  Supervision 

It  is  therefore  surprising  to  learn  how 
few  sewage  works  in  America  are  under 
competent  supervision  and  provided  with 
laboratory  facilities.  In  fact  only  a  few  of 
the   larger   plants    receive   such    attention. 
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DUMPING   CHUTES    MINIMIZE   SCATTERING   OF   REFUSE 


CHUTE    VISIBLE    UNDER    OVERHANGING     STRUCTURE 


tilevers  out  15  ft.  over  the  bulkhead  line. 
This  floor  is  a  few  feet  below  the  level  of 
the  end  of  Seventy-second  Street,  with 
which  it  connects  by  a  bridge.  A  shutter 
door  is  provided  at  the  river  end  of  this 
bridge,  so  that  the  dumping  board  may  be 
entirely  inclosed  while  carts  are  discharg- 
ing, or  when  not  in  use. 

The  deck  superstructure,  shown  in  the 
photographs,  consists  of  a  steel-frame  roof 
carried  on  I-beam  columns,  which  can- 
tilevers out  19  ft.  6  in.  over  the  water. 
From  the  roof  truss  hangs  the  river  wall  of 
the  superstructure,  and  in  the  slot,  3  ft.  8 
in.  wide,  between  this  wall  and  the  floor  of 
the  dumping  board  are  the  steel  chutes. 
The  timber  underframing  is  about  21  x  187 
ft.  in  plan,  and  the  steel  roof  is  the  same 
length  by  about  40  ft.  in  width.  The  tim- 
ber bents,  cantilever  beams  and  the  under 
side  of  the  wooden  floor  are  protected 
against  fire  with  plaster  boards. 

The  dumping  board  was  designed  and 
built  under  the  direction  of  the  Department 
of  Docks  and  Ferries  of  New  York  City, 
R.  A.  C.  Smith,  commissioner,  R.  C.  Har- 
rison, first  deputy  commissioner,  and  C.  W. 
Staniford,  chief  engineer.  An  earlier  in- 
stallation on  the  same  general  plan  wa&  de- 
signed by  Mr.  Staniford  in  1914  for  the 
dumping  board  at  Seventy-seventh  Street 
and  the  North  River,  but  has  not  yet  been 
completed. 


results  in  sewage  treatment.  The  com- 
mittee is  headed  by  W.  L.  Stevenson  of 
Philadelphia,  chairman,  and  includes  L.  I. 
Birdsall,  F.  E.  Daniels,  C.  A.  Emerson,  Jr., 
C.  B.  Hoover,  H.  C.  McRae,  and  Richard 
Messer.  The  report,  in  part,  is  as  follows: 
Reiterating  the  recommendations  in  its 


Tablb    1 — 7>8T8    Rbcommended    for    Works    De- 

BIGNEO     PRIMABILT     TO     PREVENT     NUISANCE 

A.  Works  consisting  of  preliminary  processes  only, 

such  as  fine  screens  or  sedimentation. 

1.  Crude  sewage: 

a.  Nitrogen  as  organic  and  as  free  ammonia. 

b.  Suspended  matter   (called  Test  Y). 

c.  Chlorine. 

d.  Avidity  for  oxygen. 

2.  Influent  and  effluent: 

a.  Avidity  for  oxygen  (Test  X). 

b.  Suspended  matter    (Test  Y). 

3.  Sludge  drawn  from  tanks : 

a.  Speclflc  gravity. 

b.  Percentage  moisture  In  wet  sludge. 

c.  Percentage  of  dry  residue  that  is  volatile. 

d.  Reaction  of  wet  sludge  (for  two-story  tanks 
only). 

4.  Final   effluent: 

a.  Avidity  for  oxygen   (Test  X). 

b.  Suspended  matter  (Test  Y). 

6.  Sufficiency    of   treatment    as    Indicated    by    re- 
ceiving body  of  water : 

a.  Dissolved  oxygen. 

b.  Avidity  for  oxygen    (Test  X). 

B.  Works  consisting  of  preliminary   and   oxidation 

firocesses,  such  as  contact  beds  or  percolat- 
ng  Alters.     (All  tests  given  under  heading  A, 
above,    and    the    following    additional    ones). 

1.  Effluent  of  oxidation  process: 

a.  Nitrogen  as  nitrates. 

b.  Avidity  for  oxygen   (Test  X). 

c.  Dissolved  oxygen. 

d.  Relative  stability. 

2.  Final  effluent : 

a.  Nitrogen  as  nitrates. 

b.  Dissolved  oxygen, 
c  Relative  stabiflty. 


Municipalities  frequently  employ  expert  en- 
gineers to  study  local  conditions  and  to  de- 
sign sewage  treatment  works,  but  when 
such  works  are  put  in  service  their  oper- 
ation is  intrusted  to  an  untrained  employee, 
transferred  from  some  other  branch  of  the 
service,  who  is  totally  lacking  in  knowledge 
of  the  complex  forces  which  must  be  con- 
trolled in  order  to  produce  the  results  which 
the  designers  intended  and  for  which  the 
funds  were  invested.  This  is  poor  busi- 
ness policy.  A  municipality  or  private 
owner  would  not  attempt  to  operate  a  power 
plant  or  other  installation  involving  com- 
plicated machinery  without  the  services  of 
trained  engineers  because  they  know  it 
would  not  be  economical  to  do  so. 

Need  for  Laboratory  Control 

Where  sewage  treatment  works  are  of 
sufficient  size  to  warrant  it,  laboratory  con- 
trol will  allow  improvements  in  methods  of 
operation  whereby  failures  may  be  averted 
and  the  capacity  of  the  plant  maintained 
to  an  extent  which  will  more  than  pay  for 
the  small  expense  involved.  In  the  case 
of  a  small  works  the  expense  of  an  indi- 
vidual laboratory  will  usually  be  prohibitive. 
However,  if  there  are  several  such  plants  in 
the  same  neighborhood,  it  may  be  possible  ' 
to  obtain  the  services  of  an  expert  operator, 
provided  with  a  laboratory,  to  look  after  all 
of  them,  and  the  expense  divided  among  the 
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Table    2 — Tests    Recommended    for    Works    Db- 

siQNED  Primarily  to  Protect  Sources 

OP  Water  Supply 

A.  Works  consisting  of  preliminary  processes  and 

disinfection. 

1.  Crude  sewage: 
(Same  as  in  Table  1.) 

2.  Influent  and  effluent: 
(Same  as  in  Table  1.) 

3.  Sludge  drawn  from  tanks: 
(Same  as  in  Table  1.) 

4.  Final   disinfected   effluent  as  discharged- 

a.  Presumptive  test  for  B.  Coll 

b.  Test  for  avidity  for  oxygen  (Test  X) 

c.  Test  for  suspended  matter  (Test  T) 

5.  Sufflciency  of  treatment  as  indicated  by  receiv- 

ing body  of  water: 

a.  Presumptive  test  for  B.  Coli. 

b.  Dissolved  oxygen. 

c.  Avidity  for  oxygen  (Test  X). 

B.  Works   consisting  of  preliminary  and  oxidation 

processes  and  disinfection.  (All  tests  given 
under  heading  A,  above  and  the  following 
additional  ones.) 

1.  Effluent  of  oxidation  process : 

a.  Nitrogen   as   nitrates. 

b.  Avidity  for  oxygen  (Test  X). 

c.  Dissolved  oxygen. 

d.  Relative  stability. 

2.  Final  disinfected  effluent: 

a.  Nitrogen  as  nitrates. 

b.  Relative  stability. 

c.  Dissolved  oxygen. 


several  communities  would  be  very  small. 
It  is  recommended  that  designing  engineers 
call  the  attention  of  their  clients  to  the 
necessity  and  economy  of  such  operating 
control. 

Central  Authority  Advisable 

As  the  great  majority  of  sewage  treat- 
ment works  in  America  are  small  and  fre- 
quently widely  separated,  it  is  apparent  that 
the  needed  expert  supervision  cannot  be 
obtained  locally  and  that  efficiency  of  op- 
eration can  only  be  obtained  through  some 
central  authority.  In  several  States  the 
legislatures  have  vested  the  State  boards  of 
health  with  authority  to  control  the  pollu- 
tion of  water  courses  and  their  approval 
is  required  before  sewerage  works  can  be 
constructed.  The  State  board  of  health, 
in  its  uniform  relation  to  all  the  munici- 
palities of  the  State  and  with  similar 
boards  in  adjacent  States,  is  in  a  position 
to  perform  such  a  service  to  better  advan- 
tage than  any  other  body  now  existent  in 
the  usual  organization  of  the  various  State 
governments  of  the  country. 

For  the  State  boards  of  health  to  act  in- 
telligently they  should  know  the  methods  of 
operation  and  results  accomplished  in  all 
the  sewage  treatment  works  in  the  State. 
They  would  then  be  able  to  act  as  clearing 
houses,  applying  to  one  works  the  informa- 
tion obtained  from  several  others  operating 
under  similar  conditions. 

The  State  is  interested  in  seeing  that  the 
existing  works  accomplish  the  best  results 
possible  and  the  separate  communities  are 
naturally  anxious  that  the  works  shall  meet 
the  requirements  at  the  minimum  expense 
for  operation,  additions  and  renewals. 

Data  Required 

To  obtain  these  data,  information  is  re- 
quired on  the  following: 

1.  The  purpose  of  the  works,  i.e.,  are 
they  primarily  intended  to  protect  sources 
of  water  supplies  or  to  prevent  the  creation 
of  nuisance. 

2.  The  construction  of  the  works,  i.e.,  the 
details  of  each  process  which  influence  oper- 
ating methods,  rather  than  the  stability  of 
the  structure. 

3.  The  quantity  and  character  of  the  sew- 
age to  be  treated. 

4.  The  methods  of  operation  and  results 
accomplished. 

The  data  concerning  the  construction  of 
the  works  should  be  obtained  by  the  State 
board  of  health,  either  through  plans  sub- 


mitted for  approval,  supplemented  by  rec- 
ord plans  after  the  works  are  constructed, 
or,  m  cases  where  the  board  is  not  yet 
clothed  w^ith  such  authority,  by  means 
of  inspection  and  measurement.  Any 
changes  from  the  original  contract  draw- 
ings or  alterations  after  the  plant 
is  m  service  should  be  especially  noted, 
as  these  may  be  vital  information  in 
connection  with  operating  policies.  It 
presumes  that  in  those  States  where 
the  law  does  not  require  approval  of  sewer- 
age works  before  construction,  the  number 
of  plants  is  small  and  hence  there  should  be 
no  difficulty  in  obtaining,  the  needed  data. 
The  records  of  operation  and  results  accom- 
plished should  be  furnished  the  State  by 
the  town  or  owner  upon  blank  forms  pre- 
pared by  the  town  officials  or  the  owner  in 
conjunction  with  the  State  officials. 

Report  Forms 

In  preparing  such  forms  it  should  be 
borne  in  mind  that  the  small  works  are 
generally  operated  by  employees  lacking  a 
technical  education,  and  therefore  clearness 
and  simplicity  should  be  obtained  by  having 
as  much  as  possible  printed,  leaving  only 
figures  to  be  filled  in.  The  reports  should 
be  printed  on  sheets  either  81/2  x  11-in.  or 
of  such  size  as  to  conveniently  be  folded  to 
81/2  X  11-in.,  so  as  to  facilitate  filing  in 
standard  letter  files.  It  would  be  desirable 
to  have  the  sheets  made  up  in  the  form  of 
pads,  so  that  the  operator  by  placing  car- 
bon paper  beneath  the  top  sheet  could  ob- 
tain a  copy.  The  record  sheets  should  be 
signed  by  the  operator  and  mailed  at 
monthly  intervals  to  the  office  of  the  State 
Board  of  Health. 

Flow  Should  Be  Measured 

It  is  again  desired  to  call  attention  to  the 
importance  of  recording  essential  data.  In 
the  majority  of  sewage  treatment  works  no 
provision  is  made  to  obtain  a  record  of  the 
rate  of  flow  to  the  plant  even  though  such 
information  is  vital  to  proper  operation. 
The  committee  strongly  recommends  that 
engineers,  in  designing  new  works,  provide 
means  for  easy  measurement  of  the  flow, 
and  that  measuring  devices  be  installed  in 
existing  works  not  now  so  equipped. 

Results  Obtainable 

If  this  system  of  obtaining  data  were  to 
be  put  in  force,  in  a  short  time  the  State 
officials  would  be  in  possession  of  a  fund  of 
information  which  could  be  used  in  advis- 
ing operators  of  sewage  works,  and  this 
would  not  only  aid  the  local  communities 
but  also  the  commonwealth.  It  would  be  of 
further  advantage  if  the  State  boards  of 
health  would  use  the  information  so  gath- 
ered to  prepare  pamphlets  written  in  clear, 
popular  style,  to  call  to  the  attention  of  town 
officials  the  need  for,  and  value  of,  sewage 
treatment  not  only  as  a  local  matter  but  in 
its  broader  effect  upon  the  commonwealth. 


Health  Expenditures  in  600  Illinois 
municipalities  average  15  cents  per  capita 
per  year,  according  to  returns  to  the  State 
Board  of  Health.  The  State  spends  l»/2 
cents  more,  but  the  total  is  only  about  17 
per  cent  of  the  amount  deemed  necessary 
for  the  purpose  by  competent  authorities. 
Towns  of  less  than  10,000  people  spend  8.1 
cents  per  capita;  those  from  10,000  to 
25,000,  8.6  cents;  from  25,000  to  50,00Q,  15.5 
cents  (exclusive  of  garbage  disposal),  and 
those  from  50,000  to  70,000,  14.9  cents  (ex- 
clusive of  garbage). 


W.    C.     Gushing     Discusses 
Special  Steels  for  Track 

Believe*  Manganese  Steel  Hai  Proved  lu  Worth- 
Would  Continue  Trials  of  Nickel  Steel — 
Urges  Other  Experimenting 

SPECIAL  STEELS  for  track  and  track 
appliances  are  discussed  at  considerable 
length  by  W.  C.  Cashing,  chief  engineer 
maintenance  of  way,  Pennsylvania  Linea, 
Southwest  System,  in  the  July  Bulletin  of 
the  American  Railway  Engineering  Asso- 
ciation. The  paper,  which  was  prepared  for 
the  ninth  session  of  the  International  Rail- 
way Congress  Association,  to  have  been 
held  in  Berlin  this  year,  occupies  193  pages. 
With  its  numerous  appendices  it  contains 
a  mass  of  miscellaneous  information  on 
special  alloy  and  special  process  steel,  much 
of  which  is  uncolored  presentation  of  the 
experiences  and  views  of  others.  He  also 
draws  certain  conclusions  of  his  own,  how- 
ever, which  are  as  follows: 

1.  Cast  manganese  steel  has  been  proved 
by  long  experience,  under  exacting  con- 
ditions, to  be  a  satisfactory  and  safe  metal 
for  the  manufacture  of  frogs  and  switch 
points. 

2.  The  trials  of  rolled  manganese  steel 
for  rails,  and  for  the  manufacture  of  frogs 
and  switches  have  not  been  so  extensive  as 
with  the  cast  product,  but  have  been  con- 
tinued to  a  sufficient  degree  to  enable  us  to 
conclude  that  it  will  ultimately  be  entirely 
suitable  for  those  uses  at  locations  where 
great  strength,  toughness  and  a  maximum 
abrasive  resistance  are  desirable. 

3.  The  experiments  with  nickel,  and 
nickel  and  chromium  in  certain  proportions, 
in  rail  steel  have  not,  up  to  the  present  time, 
been  entirely  satisfactory;  but  the  accepted 
employment  of  nickel  steel  in  bridge  con- 
struction, and  the  trials  of  nickel  and  chro- 
mium in  other  proportions  in  rail  steel, 
especially  when  incorporated  as  two  of  the 
natural  elements  of  the  iron  ore,  justify  con- 
tinued use. 

4.  The  use  of  high  carbon  (over  0.80  per 
cent)  in  rails  weighing  85  lb.  per  yard,  in 
combination  with  0.92  to  1.00  per  cent  of 
nickel,  and  0.24  to  0.29  per  cent  of  chromium, 
has  not  been  satisfactory.  The  conditions 
with  rail  sections  of  greater  weight  might 
be  entirely  different. 

5.  Further  study  of  the  qualities  pos- 
sessed by  high  silicon  rails,  that  is,  steel 
with  over  0.30  per  cent  of  silicon,  is  ad- 
visable. 

6.  The  value  of  the  use  of  ferro-titanium 
in  rail  steel  manufacture  as  a  "physic"  for 
improving  the  condition  of  solidity  of  the 
metal  is  conceded,  but  at  the  same  time 
steps  should  be  taken  to  overcome  its  in- 
jurious effect  in  deepening  the  "pipe"  in  the 
ingot. 

7.  Heat-treated  rails,  and  those  manu- 
factured with  the  assistance  of  the  electric 
process,  are  at  present  in  experimental  use 
only,  but  the  possibility  of  future  value  is 
promising,  and  the  study  should  be  con- 
tinued. 


A  Collapsible  Water-Sterilizing  Ap- 
paratus weighing  12  lb.  and  capable  of  ster- 
ilizing 5.2  gal.  of  infected  water  per  min- 
ute at  a  nominal  cost,  is  said  to  be  the 
recent  invention  of  a  doctor  in  Milan,  Italy. 
It  is  announced  that  the  apparatus  will 
soon  form  part  of  the  baggage  equipment 
of  Italian  troops,  thus  making  immediately 
available  pure  drinking  water  for  soldiers 
in  the  field. 
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Decoloration  of  Stored  Water  Is  Due  to  Bleaching 
by  Sunlight  and  Oxidation 

Conclusions  Reached  by  Ralph  H.  Stearns  as  Result  of  Study  of  New 
England  Reservoirs  Are  Cited  at  New  England  Waterworks  Convention 


BASING  his  conclusions  on  studies  made 
on  New  England  reservoirs  and  par- 
ticularly those  of  the  Wachusett  watershed 
Ralph  H.  Steams  of  Boston,  in  a  paper 
read  before  the  New  England  Waterworks 
Association  at  its  convention  in  New  York 
this  week,  declared  that  the  decolorizing 
agencies  at  work  are  sunlight  and  oxida- 
tion. He  cited  the  records  kept  at  Wachu- 
sett and  argued  from  the  local  conditions 
that  no  other  agencies  could  be  at  work. 
His  studies  show  that  the  decoloration 
at  the  bottom  was  about  30  per  cent  less 
than  at  the  top  in  the  Wachusett  reservoir 
and  that  at  the  Hopkinton  and  Ashland 
reservoirs,  whose  waters  are  highly  colored, 
the  decoloration  at  the  bottom  is  about  one- 
half  that  at  the  surface. 

Mr.  Steams'  paper,  in  part,  follows: 
The  results  here  cited  apply  to  New 
England  river  waters,  colored  with  a  vege- 
table stain  which  originates  largely  in 
swamps,  from  the  peat  and  decaying  vege- 
table matter.  There  is  generally  only  a 
very  slight  turbidity  in  the  water,  the  sedi- 
mentation of  which  would  have  but  a  small 
effect  on  the  color. 

Iron 

Iron  plays  a  peculiar  part  as  a  coloring 
agent  in  reservoir  water.  A  study  of  the 
relation  of  iron  to  color,  made  in  Boston 
about  1892,  revealed  the  following  facts: 

Where  there  is  plenty  of  dissolved  oxy- 
gen in  the  water  the  iron  is  kept  in  its 
insoluble  ferric  state  and  is  therefore  pre- 
cipitated and  remains  on  the  floor  of  the 
reservoir.  When  the  oxygen  in  the  water 
becomes  exhausted  this  ferric  iron  may  be 
reduced  to  its  ferrous  state  by  the  surrender 
of  its  oxygen  to  the  organic  matter,  and 
may  then  be  taken  up  by  the  water.  A  lack 
of  oxygen  often  obtains  during  the  warmer 
months  at  the  bottom  of  deep  reservoirs, 
below  the  plane  reached  by  the  circulation 
of  the  upper  waters,  where  organic  matter 
is  abundantly  supplied  either  by  the  bot- 
tom or  the  influent  water.  The  colorless 
ferrous  iron  upon  oxidation  imparts  a  high 
color  to  the  water,  which  is  gradually  re- 
duced to  normal  again  by  precipitation  of 
the  iron.  Iron  has  appeared  on  occasions 
in  the  Hopkinton  and  Borden  Brook  reser- 
voirs, and  frequently  in  Milham  Brook,  but 
not  in  the  other  reservoirs  listed  in  the 
Uble. 

Bleaching  Agents 

It  has  frequently  been  stated  that  the 
bleaching  of  water  was  due  entirely  to  the 
agency  of  sunlight.  That  sunlight  is  a 
bleaching  agent  was  conclusively  proved  by 
exposing  colored  waters  in  bottles  to  the 
sunlight,  while  similar  samples  were  kept 
in  the  dark.  The  former  were  in  time  com- 
pletely decolorized,  while  the  latter  were 
practically  unchanged.  Also,  by  placing 
bottled  water  at  different  depths  in  a  reser- 
voir, the  effective  bleaching  was  found  to 
be  confined  to  the  upper  few  feet,  while  at 
a  depth  of  10  ft.,  in  a  reservoir  water  hav- 
ing a  color  of  40,  no  appreciable  reduction 
was  found  after  a  month's  exposure. 

The  conclusion  that  bleaching  is  the  re- 
sult of  sunlight  alone  is,  however,  not  borne 
out  by  the  actual  observations,  in  deep  res- 


ervoirs. In  such  reservoirs  a  complete  mix- 
ing occurs  in  the  early  spring,  after  which 
the  surface  water  becomes  warmer  and  of 
less  specific  gravity  than  the  lower  waters, 
and  vertical  circulation  between  the  upper 
and  lower  strata  ceases  entirely  until  the 
fall  overturn  occurs.  In  this  bottom  water, 
thus  left  stagnant  and  beyond  the  reach 
of  sunlight,  decolorization  goes  on,  and  at 
a  considerable  rate. 

Taking,  for  example,  the  Wachusett 
records  for  1907-1914,  the  maximum  color 
reached  at  the  dam  after  the  spring  over- 
turn averaged  18.6,  and  this  was  reduced 
before  the  fall  overturn  to  14.4  at  the  bot- 
tom, as  against  12.6  at  the  surface.  In 
other  words,  the  rate  of  reduction  was 
about  30  per  cent  less  at  the  bottom. 

At  the  Hopkinton  and  Ashland  reservoirs, 
with  their  highly  colored  waters,  the  decol- 
orization at  the  bottom  appears  to  have  been 


(Milham  Brook,  Marlborough 


Storage  in  Million  Gallons  per  Square  Mile 


COMPARISON     OP     DEEP-STRIPPED,     SHALLOW- 
STRIPPED  AND  UNSTRIPPED  RESERVOIRS 

about  one-half  of  that  at  the  surface.  It 
may  be  urged  that  the  reduction  of  color  at 
the  bottom  is  due  to  dilution  by  ground 
water,  but  this  is  of  no  such  quantity  near 
the  dams  as  to  dilute  the  water  of  these 
reservoirs  even  when  drawing  them  down. 

Oxidation 

The  only  other  explanation  of  decoloriza- 
tion at  the  bottom  is  slow  oxidation  without 
sunlight.  As  the  dissolved  oxygen  in  the 
water  at  the  bottom  of  a  stripped  reservoir 


supplied  with  good  water  does  not  become 
exhausted,  this  seems  the  rational  explana- 
tion. The  failure  of  bottled  water  to  bleach 
was  probably  due  to  lack  of  oxygen  and  in- 
sufficient time. 

The  decolorization  of  water  by  storage, 
then,  is  apparently  pure  bleaching,  brought 
about  by  sunlight  and  by  oxidation,  and 
taking  place  at  the  bottom  of  deep  reser- 
voirs in  cases  where  there  is  plenty  of  dis- 
solved oxygen  in  the  water  as  well  as  at  the 
surface.  The  bleaching  action,  while  al- 
ways going  on,  is  greatly  accelerated  during 
the  summer  months,  and  becomes  a  mini- 
mum when  the  reservoir  is  covered  with  ice. 

It  appears  that  the  reduction  in  color  is 
proportional  to  the  initial  color — that  is,  the 
percentage  reduction  is  independent  of  the 
initial  color.  Also,  it  has  been  shown  that 
decolorization  will  continue  to  completion, 
both  in  bottles  and  in  large  natural  lakes. 

RESULTS  at  Wachusett 

The  reservoirs  which  were  studied,  as 
seen  in  the  table  below,  were  mainly  those 
of  the  Metropolitan  Water  supply,  but  a 
few  others  were  added  where  reliable  rec- 
ords of  influent  and  reservoir  colors  were 
available.  The  results  are  based  on  aver- 
ages of  from  five  to  fifteen  years,  which 
tend  to  neutralize  any  anomaly  of  a  single 
month  or  year. 

Reduction  of  color  is  not  only  a  function 
of  the  storage  per  square  mile,  which  is  the 
base  used  in  the  accompanying  diagram, 
but  also  of  the  run-off  per  square  mile.  The 
number  of  days  that  the  average  yield  is 
held  in  storage  would  be  the  more  logical 
base,  but  the  one  used  shows  the  results 
closely  enough  and  is  definite. 

The  results  appear  in  the  accompanying 
table  and  diagram.  The  diagram  shows  as 
abscissae  the  storage  capacity  of  the  reser- 
voir per  square  mile  of  watershed,  and  as 
ordinates  the  percentage  reduction  in  color 
of  the  inflowing  river  water  resulting  from 
its  passage  through  the  reservoir. 

It  will  be  seen  that  the  curves  determined 
by  the  points  plotted  show  a  progressive 
reduction  in  color  as  the  storage  per  square 
mile  increases.  This  reduction  in  the  case 
of  the  Wachusett  amounts  to  66  per  cent. 
The  line  for  unstripped  reservoirs  is  added 
only  to  indicate  the  general  position  on  the 
diagram,  as  the  data  are  too  limited  and  too 
variable  in  this  case  to  justify  any  analysis. 

The  maximum  color  of  the  influent  of  the 
Wachusett  for  any  month  was  70,  while  the 
maximum  of  the  reservoir  near  the  dam 
for  any  month  was  29.    This  color  resulted 


Decolorization  of  Water  by  Storage 


Name  of  B«serTOir  and  Supply 


Area  of        Storage 
_  Water-       Capacity 

Tears  No.  of    shed,  , '^ 

U»ed  In  Years      Sq.  Si 

Average  Used      Mile      Total    Mr 


Ji 


Wachusett 
Wachusett 
Wachusett 
Hopkinton, 

Ashland,    Sudbury 

Reservoir  No.  3,  Sudbury. . . . 
Reservoir  No.  2,  Sudbury. . . . 
Fall  Brook,  Leominster 


1908-1914 

1907 

1906 


StHpped  Reservoirs 


Sudburv  • •  i  1895-1897  ) 

BUQDury   )1S99-1903J 

idbury    j  1891-1897  I 

1899-1903  f 
1891-1896 
1900-1903  ) 
1905-1914 
1898-1903 
.  1905-1913 

Hobbs'  Brook,  Cambridge (  1900-1913 

1  1905-1914 


:« 

lis 

118 
118 

65,000 
38,600 
34,500 

8 

5.86 

1,520 

12 

6.43 

1,416 

e 

14 

27 
47 

1,180 
530 

15 

1.26 

386 

14 

7.25 

2,097 

550 
327 
292 

260 

220 


q.     -0.2 
lie     as 

• 

0.894 
0.920 
1.043 

1.111 
1.066 


i.       J=   . 

2       aS 
to  m    S, 

O  ^     4)  En 

£°   Is 
J      < 


Borden  Brook,  Springfield 

tMilham  Brook,  Marlborough  •  • 


1910-1914 
(  1901-1903  1 
1  1905-1913  j 


Unstripped  Reservoirs 
S  2,500 

3.56 


12 


315 


45 
11.3 


306 

289 


312 
88 


1.012 
0.863 


1.075 
0.863 


0.925 
0.853 


615 
355 
280 
234 
206 

45 
13 

285 
335 


338 
103 


48 
39 
38 

25 

26 

15 
12 


14 


36 

15 


O  C 


43.5 

45 

46 

113 

100 

84 
76 

36 

59 


I. 


<J 

14.7 

23 

24 

60 

65 


69 

15.5 

18 


75 
47 


57 
45 


U^ 

66 
49 
48 

47 

35 

18 
9 

57 
69.5 


24 

4 


•Based  on  Machusett  or   Sudbury   records  for  the  years  given, 
but  oxygen  becomes  exhausted  in  deep  portion. 


tStripped  to  10  ft.  below  flow  line. 
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■from  the  1907  floods,  before  the  reservoir 
had  filled  for  the  first  time.  In  1911,  as  a 
result  of  very  small  inflow,  the  bleaching 
action  went  on  until  the  color  was  reduced 
to  7,  which  color  obtained  from  the  surface 
to  the  bottom  of  the  reservoir.  This  color 
was  maintained  for  a  period  of  three 
months,  while  the  color  of  the  influent  for 
these  same  months,  which  was  of  considera- 
ble quantity,  averaged  45. 

Results  in  Other  Reservoirs 

The  color  of  the  influents  of  the  Ashland 
and  Hopkinton  reservoirs  on  a  few  occa- 
sions exceeded  200  during  the  months  of 
small  run-off  of  the  years  above  noted,  while 
the  maximum  recorded  color  of  the  reser- 
voir water  near  the  dam  was  107  for  the 
Ashland  and  96  for  the  Hopkinton  reser- 
voir. 

The  colors  for  the  month  of  each  year  in 
which  the  color  was  a  maximum  were  aver- 
aged in  the  case  of  the  Wachusett,  Ashland 
and  Hopkinton  reservoirs,  and  the  reduc- 
tion in  color  was  found  to  be  about  five- 
sixths  of  the  average  reduction  for  the  year 
shown  in  the  diagram,  when  compared  with 
the  same  influent  colors.  This  indicates  the 
insurance  against  the  highly  colored  water 
reaching  the  distribution  system. 

Evidence,  other  than  the  bottle  experi- 
ments, which  points  to  the  effect  of  sunlight 
in  accelerating  the  bleaching,  is  found  in 
the  shallow  Fall  Brook  and  Hobbs'  Brook 
reservoirs.  These  have  an  average  depth  of 
14  ft.,  and  show  a  much  greater  percentage 
reduction  in  color  than  the  Ashland  and 
Hopkinton  reservoirs  of  about  the  same 
storage  per  square  mile  but  of  higher  color 
and  almost  twice  the  depth.  The  bleaching 
which  takes  place  in  the  upper  few  feet  of 
the  reservoir  is  apparently  many  times  as 
rapid  as  that  which  occurs  beyond  the  range 
of  the  sunlight,  but,  due  to  intermixing  with 
the  waters  just  below,  complete  decoloriza- 
tion  at  the  surface  of  reservoirs  is  never 
accomplished.  These  considerations  would 
indicate  the  advantage  of  shallow  reservoirs 
in  this  respect. 

The  results  at  Borden  Brook  and  Milham 
Brook  reservoirs  show  the  effect  of  leaving 
the  soil,  etc.,  on  all  or  a  large  part  of  the 
reservoir  bed.  For  a  period  of  years  color 
is  absorbed  from  the  reservoir  bed,  and 
this  in  a  measure  offsets  the  normal  decol- 
orization  due  to  storage.  There  are  in- 
stances where  for  this  reason  the  reservoir 
color  exceeds  that  of  the  influent  streams. 

Point  of  Withdrawal 

In  order  that  advantage  can  be  taken  of 
the  bleaching  effect,  it  is,  of  course,  neces- 
sary that  the  supply  be  taken  from  the  lower 
end  of  the  reservoir  and  that  the  greater 
part  of  the  inflow  shall  be  at  the  more  dis- 
tant points.  In  such  a  case,  a  somewhat 
imperfect  piston  action  takes  place,  and  the 
raw  river  water  travels  but  slowly  toward 
the  outlet.  To  obtain  the  best  results  the 
reservoir  capacity  should  exceed  the  maxi- 
mum run-off  of  the  winter  and  spring 
months,  in  which  case  most  of  the  influent 
would  be  subjected  to  a  summer's  bleaching 
before  using. 

Where  a  large  portion  of  the  inflow  comes 
in  near  the  lower  end  of  the  reservoir,  a 
more  general  mixture  of  the  water  occurs. 
Even  if  it  all  comes  in  at  the  upper  end,  it 
is  conceivable  that  an  abnormally  cold  or 
warm  inflow,  having  a  greater  or  less  spe- 
cific gravity  than  the  reservoir  water,  might 
run  along  the  surface  of,  or  beneath,  the 
reservoir  water  and  later  become  generally 


mixed  with  it.  In  the  last  two  cases  the 
reduction  would  be  the  result  of  dilution  and 
would  yield  a  less  desirable  effluent.  There 
is  evidence  of  a  slow  circulation  in  all 
reservoirs,  due  to  winds  and  tempera- 
ture changes,  together  with  the  piston 
action. 


It  should  be  noted  that  the  great  capacity 
of  the  reservoir  otherwise  improves  the 
quality  of  the  water,  but  the  reduction  of 
the  color  to  an  inappreciable  amount  is  one 
of  the  requisites  of  a  satisfactory  supply. 
The  Wachusett  reservoir  seems  to  have  per- 
formed this  function  acceptably. 


Longleaf  Pine  Distinguished  Visually  from 
Loblolly  or  Shortleaf 

Size  of  Pith  in  Conjunction  with  Diameter  of  Second  Annual 
Ring  Found  to  Give  Reliable  Test  Without  Aid  of  Microscope 

By  ARTHUR  KOEHLER 
Expert  in  Wood  Identification,  U.  S.  Forest  Products  Laboratory,  Madison.  Wisconsin 


A  DETAILED  study  of  the  wood  of 
longleaf,  loblolly,  and  shortleaf  pines 
has  recently  been  made  at  the  U.  S. 
Forest  Products  Laboratory,  Madison, 
Wis.,  for  the  purpose  of  determining 
whether    differences    could    be    found    by 


rated  from  shortleaf  and  loblolly  even  when 
the  latter  have  a  pith  more  than  0.10  in. 
in  diameter.  So  far  no  exceptions  have  been 
found  to  the  rule. 

Fig.  1  shows  the  diameter  of  the  pith  of 
each  species  plotted  against  the  diameter  of 
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FIG.  1 — relation  of  PITH  DIAMETER  TO  DIAMETER  OF  SECOND  ANNUAL  RING 


which  the  botanical  species  can  always  be 
distinguished.  Previously  no  absolutely 
reliable  means  of  identification  had  been 
known.  A  number  of  characteristic  fea- 
tures were  discovered  in  each  species  and, 
as  far  as  observations  have  been  made,  they 
bid  fair  to  distinguish  positively  between 
the  species.  Although  the  grading  of 
structural  timbers  has  lately  been  placed 
on  a  basis  of  density  (shown  by  rate  of 
growth  and  percentage  of  summerwood),  ir- 
respective of  species,  yet  it  is  often  desira- 
ble to  know  the  botanical  name  of  a  speci- 
men. 

Size  of  Pith  and  of  Second  Annual  Ring 

The  pith  of  longleaf  has  been  found  to 
be  more  than  0.10  in.  in  diameter  in  all 
normal  specimens  examined,  while  in  lob- 
lolly and  shortleaf  it  was  found  to  be  less, 
except  in  specimens  of  vigorous  growth. 
The  vigor  of  the  tree  at  the  time  the  pith 
was  formed  in  any  part  of  the  stem  is  in- 
dicated by  the  diameter  of  the  first  few 
annual  rings  surrounding  the  pith  at  that 
point.  Therefore,  it  was  found  that  by  tak- 
ing the  diameter  of  the  second  annual  ring 
into  consideration,  together  with  the  diam- 
eter of  the  pith,  longleaf  can  also  be  sepa- 


the  second  annual  ring.  Each  circle  repre- 
sents a  separate  tree.  From  the  diagram  it 
will  be  seen  that  whenever  the  pith  in 
loblolly  or  shortleaf  was  found  to  be  more 
than  0.10  in.  in  diameter  the  diameter  of  the 
second  annual  ring  was  considerably  larger 
than  that  found  in  longleaf  having  the  same 
sized  pith.  The  line  AB  was  drawn  so  that 
these  points  which  fall  above  the  line  repre- 
sent longleaf  and  those  which  fall  below  it 
represent  loblolly  or  shortleaf. 

The  diameter  of  the  second  annual  ring 
was  chosen  for  these  measurements  because 
it  gave  more  satisfactory  results  in  sepa- 
rating the  species  than  the  first  annual 
ring  alone.  In  longleaf,  even  in  slow- 
growing  specimens,  the  first  annual  ring  is 
comparatively  large  (see  Fig.  3).  This  is 
evident  from  the  fact  that  the  yearly  shoots 
are  nearly  always  coarser  in  this  species 
than  in  loblolly  and  shortleaf.  Therefore, 
in  specimens  having  a  pith  of  0.11  in.  or 
a  little  more  in  diameter  the  first  annual 
ring  of  shortleaf  or  loblolly  (fairly  rapid 
growth)  is  only  slightly  larger  than  the 
first  annual  ring  of  longleaf  (slow  growth). 
The  second  annual  ring  in  such  specimens, 
however,  is  quite  narrow  in  longleaf  and 
fairly  wide  in  the  other  two  species,  thus 
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FIG.  2 — SECTION  OF  LONGLEAF  PINE 

P,   pith;    A.R.   limit   of  second  annual   rins:   L.T.. 
leaf  trace 

adding  to  the  degree  of  separation.  (It 
will  be  noticed  that  the  diameter  of  the 
second  annual  ring  includes  the  first  also 
and  is  not  the  difference  between  the  two.) 
Rings  farther  out  were  not  considered,  be- 
cause they  do  not  indicate  as  well  the  vigor 
of  the  tree  at  the  time  the  pith  was  formed. 
A  careful  analysis  of  the  data  obtained 
shows  that  out  of  127  specimens  of  long- 
leaf,  representing  eighty-three  different 
trees,  no  pith  was  found  less  than  0.11  in. 
in  diameter  except  in  two  specimens  cut 
at  a  point  where  a  whorl  of  branches  joined 
the  stem.  Out  of  110  specimens  of  short- 
leaf,  representing  sixty-six  different  trees, 
only  fifteen  had  a  pith  more  than  0.10  in. 
in  diameter.  Out  of  sixty-four  specimens 
of  loblolly,  representing  forty-seven  differ- 
ent trees,  twenty  had  a  pith  more  than  0.10 
in.  in  diameter.  Usually  the  pith  in  short- 
leaf  and  slow-growing  loblolly  was  about 
0.08  in.  or  a  little  less  in  diameter.  In 
general  the  pith  is  smallest  at  the  stump, 
becomes  rapidly  larger  upward  and  de- 
creases again  in  the  crown.  All  of  the 
specimens  studied  were  botanically  identi- 
fied by  the  leaves  or  cones. 

How  TO  Measure  Pith  and  Second 
Annual  Ring 

The  pith  of  the  pines  can  be  readily  rec- 
ognized as  a  small,  darker  and  softer  core 
in  the  structural  center  of  the  stem.  The 
second  annual  ring  is  clearly  defined  by  a 
distinct  darker  line  (see  Fig.  2)  but  some- 
times the  first  annual  ring  is  rather  faint 
and  care  must  be  taken  not  to  mistake  the 
third  annual  ring  for  the  second.  Occa- 
sionally dark  bands,  or  false  rings,  are 
found  in  the  wood  (see  first  and  second 
rings  of  Fig.  4),  but  these  can  be  dis- 
tinguished from  true  annual  rings  by  the 


fact  that  their  outer  limit  is  not  defined 
by  a  sharp  line,  as  is  always  the  case  with 
true  annual  rings.  Measurements  made  on 
a  section  where  knots  join  the  center  of  the 
stem  are  not  reliable  for  identification.  At 
such  points  the  pith  may  be  unusually  small 
or  the  rings  irregular,  and  the  other  end 
of  the  specimen  should  be  examined. 

To  measure  the  pith  and  second  annual 
ring  properly  it  is  first  necessary  to  cut 
with  a  sharp  knife  a  smooth  surface  show- 
ing these  structures.  Moistening  the  wood 
often  brings  out  the  structural  features 
more  clearly.  With  a  rule  graduated  in 
twenty-fifths  or  fiftieths  of  an  inch,  the 
average  diameter  of  the  pith  not  including 
small  projections  can  be  measured.  A 
reading  glass  or  low-power  hand  lens  is 
helpful  but  not  essential  in  making  this 
measurement. 

If  the  intersection  of  the  lines  on  the 
diagram  representing  the  diameter  of  the 
pith  and  of  the  second  annual  ring  of  a 
specimen  falls  below  the  line  AB  it  indi- 
cates that  the  specimen  is  not  longleaf  and 
may  be  either  loblolly  or  shortleaf.  Should 
the  point  of  intersection  fall  close  to  the 
line  AB  a  measurement  on  the  other  end 
of  the  specimen  may  result  in  more  definite 
indications. 

Obviously  this   method   of   identification 


no.  3 — longleaf  pine 

a.  slow :  b,  medium  :  c,  rapid  erowth  near  center ; 
X,  second  annual  ring 


FIG.    4 — LOBLOLLY   PINE 

can  be  used  only  on  timbers,  ties  or  other 
pieces  containing  the  pith,  but  it  is,  as  a 
rule,  only  regarding  large  pieces  that  the 
lumberman  or  contractor  is  anxious  to  know 
the  exact  species.  Furthermore,  this 
method  does  not  exclude  the  minor  South- 
ern pines,  which,  however,  are  compara- 
tively rare  in  the  lumber  markets.  Occa- 
sional pieces  of  Cuban  pine  might  be  classed 
as  longleaf  by  this  method. 

Microscopical  Differences 

The  more  minute  microscopical  distinc- 
tions found  for  these  three  species  can  not 
be  given  in  detail  here.  Briefly  it  may, 
however,  be  said,  that  the  leaf  traces,  verti- 
cal resin  ducts,  medullary  rays,  especially 
those  containing  resin  ducts,  and  the  ray 
tracheids  afford  helpful  and  dependable 
criteria  for  identification  of  the  species. 

The  leaf  traces  can  be  seen  but  not  meas- 
ured with  the  naked  eye  in  the  first  and 
second  annual  rings,  where  they  appear  as 
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fig.   5 — SHORTLEAF  PINE 

numerous  miniature  "knots"  (Fig.  2). 
They  are  a  continuation  of  the  woody  part 
of  the  leaf  clusters  that  clothe  each  year's 
new  growth  and  persist  for  several  years. 
The  leaf  traces,  like  the  leaf  clusters,  are 
largest  in  longleaf  and  smallest  in  shortleaf. 
In  loblolly  they  are  intermediate  and  over- 
lap the  other  two  species  in  size. 

The  vertical  resin  ducts  and  the  medul- 
lary rays  containing  the  horizontal  resin 
ducts  also  were  found  to  average  consider- 
ably larger  in  longleaf  than  in  the  other 
two  species.  The  projections  on  the  walls 
of  the  ray  tracheids  were  found  to  be  less 
reticulate  in  loblolly,  as  pointed  out  by  Pen- 
hallow  in  North  American  Gymnosperms, 
but  this  feature  was  found  to  be  influenced 
to  some  extent  by  the  rate  of  growth. 

Summary  for  Visual  Method 

1.  See  if  pith  is  present  at  the  ends  of 
the  stick.  (If  not  present  the  specimen 
can  not  be  identified  without  a  microscope.) 

2.  With  a  sharp  knife  smooth  the  pith 
and  surrounding  wood.  If  knots  are  pres- 
ent at  that  point  try  the  other  end. 

3.  If  the  pith  is  not  clear  try  moistening 
the  smoothed  surface. 

4.  With  a  finely  graduated  rule  carefully 
measure  the  average  diameter  of  the  pith. 
Use  a  reading  glass  or  low-power  hand  lens 
if  available. 

5.  If  the  pith  is  0.10  in.  or  less  in  diam- 
eter the  specimen  is  not  longleaf. 

6.  If  the  pith  is  more  than  0.10  in.  in 
diameter  also  measure  the  diameter  of  the 
second  annual  ring.  Be  careful  not  to  mis- 
take the  first  or  third  annual  ring  for  the 
second. 

7.  On  the  chart  find  the  point  of  intersec- 
tion of  the  line  representing  the  diameter 
of  the  pith  with  the  line  representing  the 
diameter  of  the  second  annual  ring. 

8.  If  this  point  is  below  the  line  AB  the 
specimen  is  not  longleaf. 

9.  If  this  point  is  above  the  line  AB  the 
specimen  is  longleaf,  or,  in  rare  instances, 
it  may  be  Cuban  pine. 

10.  If  the  point  of  intersection  is  close 
to  the  line  AB  make  measurements  on  the 
other  end  of  the  specimen. 


The  Production  of  Pig  Iron  for  the 
first  half  of  1915  is  reported  in  bulletin  6 
of  the  Bureau  of  Statistics  of  the  American 
Iron  &  Steel  Institute  as  12,233,791  gross 
tons. 
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Proposed  Government  Testing  Flume  for 
Hydraulic  Turbines  Not  Needed 

Holyoke  Flume  Is  Ample  for  Purposes  of  Research,  and  Acceptance 
Tests  for  Purchasers  Should  Be  Made  Only  on  Actual  Installations 

By   H.    BIRCHARD    TAYLOR 
Hydraulic  Engineer,  I.  P.  Morris  Company,  Philadelphia 


THERE  appeared  in  the  .Engineering 
Record  of  March  20,  page  379,  a  canvass 
of  opinions  on  the  desirability  of  a  new 
testing  flume  for  hydraulic  turbines.  This 
canvass  was  prompted  by  the  report  of  a 
committee  of  the  Boston  Society  of  Civil 
Engineers  recommending  that  the  Govern- 
ment undertake  the  construction  of  such  a 
flume.  An  abstract  of  the  report  appeared 
in  the  Engineering  Record  of  March  7,  1914, 
page  273.  The  American  Society  of  Me- 
chanical Engineers  has  recently  appointed  a 
committee  to  investigate  the  same  subject. 
In  view,  therefore,  of  the  renewal  of  the 
eff'ort  to  promote  this  project,  the  writer 
is  prompted  to  record  a  few  comments  re- 
garding some  aspects  of  the  question,  and 
to  explain  the  answers  which  he  submitted 
to  the  canvass  mentioned  above. 

Some  of  the  reasons  stated  for  urging  the 
project  are,  in  the  words  of  the  Boston  com- 
mittee, as  follows — quoting  from  the  ab- 
stract mentioned: 

"Waterwheels  have  increased  so  much  in 
~ize  in  recent  years  and  are  operated  under 
<>  much  higher  heads,  that  there  is  no  place 
in  the  United  States  where  they  can  be 
adequately  tested  before  their  final  installa- 
tion. 

"The  Holyoke  testing  flume  ...  is 
no  longer  large  enough,  nor  does  it  have 
sufficient  head  to  meet  all  of  the  present- 
day  needs.     .     .     . 

"The  art  of  waterwheel  design  is  still  in 
rather  a  crude  state  and  needs  such  authen- 
tic and  reliable  information  as  the  proposed 
flume  will  furnish.     .     .     ." 

Two  Purposes  of  Flume 

In  considering  the  questions  involved, 
there  are  certain  facts,  some  of  which  are 
not  as  generally  recognized  as  they  should 
be  by  engineers  or  by  the  non-technical 
public,  which  bear  upon  the  question  and 
should  be  kept  clearly  in  mind.  There  are 
two  purposes  for  which  such  a  testing  flume 
may  be  used.  These  two  uses  are  entirely 
distinct  from  each  other  and  should  not  be 
confused.  The  first  and  more  important  is 
the  use  of  such  a  flume  for  experimental 
research  of  the  turbine  designer;  the  sec- 
ond, the  testing  of  waterwheels  for  accept- 
ance by  the  purchaser. 

In  considering  the  first  use  of  the  flume, 
it  should  be  understood  that  it  is  not  in 
general  necessary  to  carry  out  experimental 
research  on  full-sized  turbine  units  of  the 
dimensions  used  in  actual  installations,  but, 
on  the  contrary,  for  much  of  this  work,  tur- 
bines of  moderate  size,  but  constructed  so 
as  to  be  geometrically  similar  to  installed 
units,  may  be  used  much  more  conveniently. 
A  testing  flume  need  not  be  large  enough  to 
admit  full-sized  turbines  under  the  full 
operating  head  expected  in  a  plant,  and 
there  are  many  advantages  in  keeping  the 
experimental  head  low.  Since  the  power  in- 
creases rapidly  with  the  head,  the  difficulty 
of  absorbing  large  amounts  of  power  would 
add  enormously  to  the  expense  of  testing. 
The  testing  in  a  flume  of  full-sized  turbines, 
such  as  are  installed  in  large  modern  plants, 
would  of  course  be  impossible,  even  if  it 


were  necessary  or  desirable  on  account  of 
the  enormous  dimensions  of  many  of  these 
turbines. 

Research  on  Small  Models  at  Holyoke 
Satisfactory 

In  spite  of  the  imperfect  knowledge  of 
many  of  the  laws  of  hydraulics,  there  are  a 
few  relations  which  are  not  open  to  ques- 
tion and  which  do  not  need  experimental 
verification.  One  of  these  is  that  varia- 
tion of  size  alone  of  a  turbine  has  slight 
effect  on  its  efficiency  or  characteristics, 
and  the  comparative  tests  can  be  made  just 
as  well  on  small  sizes  of  units  as  on  large. 
A  change  of  head  has  a  similar  slight  effect 
on  the  efliciency  and  performance,  so  that 
within  reasonable  limits  tests  can  be  made 
as  well  under  low  heads  as  under  higher 
heads.  The  power  and  speed  of  turbines 
are  changed  according  to  known  laws  when 
either  size  or  head  is  altered.  Therefore, 
for  the  purpose  of  research,  while  a  greater 
range  of  head  and  the  opportunity  to  in- 
stall larger  apparatus  might  be  a  benefit  in 
some  cases,  in  the  majority  of  investiga- 
tions these  advantages  would  not  be  impor- 
tant, and  much  of  the  experimental  work 
required  in  the  present  and  future  develop- 
ment of  turbines  can  be  done  about  as  well 
at  the  existing  fiume  at  Holyoke  as  in  such 
a  new  testing  flume  as  is  proposed.  The 
Holyoke  flume  is  open  for  general  use,  and 
has  been  engaged  in  testing  turbines  for 
the  past  thirty  years.  Although  the  flume 
is  subject  to  a  few  limitations  when  used 
for  present  requirements,  it  nevertheless 
has  been  in  the  past,  and  is  at  the  present 
time,  an  exceedingly  useful  resource  for 
American  turbine  builders. 

There  are  certain  modifications  which 
could  be  made  in  the  flume  at  moderate  cost, 
and  it  is  undoubtedly  desirable  that  some 
of  the  apparatus  installed  should  be  replaced 
by  more  modern  equipment.  But  in  spite 
of  these  limitations,  the  flume  is  eminently 
satisfactory  for  the  majority  of  tests  which 
are  required  in  experimental  research  by 
the  builders.  There  are,  of  course,  a  few 
questions,  such  as  the  effect  of  a  great  in- 
crease of  head  on  turbine  operation,  the 
gain  in  efficiency  due  to  a  very  great  in- 
crease in  size  of  unit,  and  the  probable  life 
of  high  specific  speed  turbines  under  mod- 
erate or  high  heads,  which  are  waiting  for 
experimental  solution.  Some  of  these  prob- 
lems, however,  could  scarcely  be  solved  in 
any  testing  flume,  and  all  of  them  can  be 
best  worked  out  in  actual  installations. 

New  Flume  Would  Not  Pay 

Considering  the  limited  field  of  work 
available  and  the  restrictions  of  the  expense 
which  engineers  are  usually  able  to  incur  in 
connection  with  tests,  there  is  small  like- 
lihood that  any  new  testing  flume  would  be 
even  approximately  self-supporting,  so  that 
no  privately  owned  or  Government  owned 
competitor  of  the  Holyoke  flume  would  be 
in  any  position  even  to  pay  expenses.  There 
are,  however,  reasons  for  many  manufac- 
turers preferring  a  private  flume  to  a  pub- 
licly  owned  one  for   such   tests,    in   order 


that  tests  be  not  given  publicity  during  the 
development  period  of  new  apparatus. 

It  may  be  urged  that  the  conservation  of 
our  National  resources  is  of  such  vital  im- 
portance to  the  economical  welfare  of  the 
country  that  it  would  justify  the  Govern- 
ment incurring  a  considerable  amount  of 
expense  in  measures  to  increase  the  effi- 
ciency with  which  our  water  powers  are  de- 
veloped. In  this  connection,  however,  it 
should  be  recognized  that  the  weak  and  in- 
efficient features  of  the  great  majority  of 
existing  plants  are  not  the  turbines  proper, 
but  the  general  arrangements  of  the  plants . 
and  the  design  of  the  water  passages  out- 
side of  the  turbine  runner  and  guides.  The 
only  portion  of  this  system  of  water  pas- 
sages capable  of  being  tested  in  a  flume  is 
the  turbine  itself.  When  the  wonderful  im- 
provement which  has  been  made  in  the  last 
few  years  in  the  performance  of  turbines 
tested  at  the  Holyoke  fiume  is  taken  into 
consideration,  it  must  be  granted  that 
American  engineers  have  carried  the  devel- 
opment of  the  turbine  itself  to  such  a  point 
that  only  slight  further  gains  in  efikiency 
are  possible.  On  the  other  hand,  the  de- 
signs of  turbine  settings  and  other  parts 
of  the  power  plant  exterior  to  the  turbines 
are  grossly  defective  in  a  great  number  of 
installations  in  this  country.  But  this  part 
of  the  installation  cannot  be  adequately  in- 
vestigated in  a  testing  flume. 

Should  Not  Be  Used  as  Test  for  Accept- 
ance OR  Rejection 

In  regard  to  the  second  use  of  the  flume, 
it  will  be  recalled  that  a  number  of  years 
ago  it  was  common  practice  for  American 
engineers  to  have  turbines  tested  out  at 
Holyoke  before  installation  in  a  plant,  ac- 
ceptance or  rejection  being  made  on  the 
basis  of  the  Holyoke  test.  Many  of  the 
older  installations  in  New  England  were 
contracted  for  in  this  way.  This  practice 
was  found  to  lead  to  such  great  discrepan- 
cies between  the  actual  results  in  place  and 
the  Holyoke  tests  that  it  has  become  gen- 
erally discredited.  If  it  is  intended  that 
the  new  Government  flume  shall  be  again 
used  for  such  a  purpose,  then  the  writer  is 
most  strongly  opposed  to  the  entire  project. 
Such  a  return  to  a  discredited  system  of 
testing  would  be  a  decided  retrogression  in 
engineering  practice.  The  spectacle  of  en- 
gineers of  power  companies  accepting  tur- 
bine equipment  on  the  sole  basis  of  tests 
made  at  Holyoke  is  a  sorry  one  indeed,  and 
this  practice  has  had  much  to  do  with  the 
delay  in  adopting  scientific  methods  in 
waterwheel  construction.  It  is  safe  to 
state  that  neither  the  Holyoke  testing  flume 
nor  any  other  testing  flume  could  be  made 
adequate  for  acceptance  tests  of  turbines. 

The  greatest  handicap  which  American 
turbine  development  has  had  to  contend 
with  has  been  the  dearth  of  tests  on  com- 
pleted plants.  It  is  a  fair  statement  that 
the  great  majority  of  American  water- 
power  installations  have  been  accepted  with- 
out any  attempt  to  measure  the  water  con- 
sumption or  to  compute  the  operating  effi- 
ciency. This  ill-advised  policy  is  in  line 
with  a  popular  notion  that  water  available 
for  power  purposes  is  free  to  anyone  and 
is  of  no  value.  If  we  had  to  include  in  our 
accounts  an  actual  charge  for  every  cubic 
foot  of  water  used,  in  the  same  way  that 
coal  or  other  fuel  is  charged,  all  would  ap- 
preciate the  importance  of  eflficient  appa- 
ratus. The  charge  for  water  actually  exists, 
whether  it  is  specifically  entered  on  the 
accounts  or  not.     The  policy  of  omitting 
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teats  entirely  or  limiting  them  to  Holyoke 
tests  has  not  been  due  only  to  the  engineers 
in  charge  of  plants,  but  has  been  encour- 
aged by  the  builders  of  stock  turbines,  to 
their  own  ultimate  injurj-. 

EmciENT  Wheels  in  Defective  Setting 

An  efficient  runner  may  be  installed  in  a 
casing  of  such  design,  or  may  discharge 
into  such  a  form  of  draft  tube,  or  may  be 
located  at  such  a  distance  above  tailwater, 
that  the  experimental  results  obtained  at 
Holyoke  will  have  no  relation  to  the  per- 
formance after  installation.  A  recent  case, 
for  instance,  has  come  to  light  where  one  of 
the  American  stock  builders  obtained  an 
eflSciency  of  90  per  cent  on  a  runner  tested 
at  Holyoke,  while  the  same  design  of  runner 
installed  in  a  defective  setting  in  the  case 
of  a  large  unit  developed  in  place  under 
<q>erating  conditions  a  ma.\imum  efficiency 
of  76  per  cent.  The  present  agitation  for 
a  new  testing  flume  is,  perhaps,  the  result 
of  experiences  of  this  kind,  of  which  there 
have  been  many,  in  connection  with  the 
output  of  the  builders  of  the  cheaper  sort  of 
machineo'.  Such  occurrences  will,  how- 
ever, not  be  made  less  frequent  by  the  con- 
struction of  any  sort  of  testing  flume,  since 
the  errors  result,  not  from  incorrect  tests 
but  from  improper  designs  of  the  turbine 
setting  in  the  final  installation. 

A  new  testing  flume  could  do  little  to 
bridge  the  gap  between  experimental  results 
and  actual  performances.  As  the  modern 
form  of  the  American  turbine  unit,  espe- 
cially in  low-head  installations,  is  almost 
invariably  of  the  vertical  shaft,  single- 
runner  type,  with  volute  casing  usually 
molded  in  concrete,  and  a  long,  curved  draft 
tube,  the  high  results  obtained  in  a  number 
of  recent  plants  are  due,  not  to  the  runner 
alone  but  to  the  design  of  the  entire  sys- 
tem of  water  passages.  These  could  not  be 
duplicated,  except  at  prohibitive  cost,  in  an 
experimental  flume.  There  is,  besides,  no 
reason  for  attempting  to  duplicate  them. 
Is  not  the  rational  solution  of  this  whole 
matter  a  general  adoption  of  a  practice 
which  is  now  confined  to  a  few  of  the  larger 
plants;  namely,  the  testing  of  the  actual 
full-sized  plant  after  its  completion  and  be- 
fore the  machinery  is  accepted  by  the  own- 
ers of  the  plant?  Whether  tests  made  at 
an  experimental  flume  are  made  on  models 
or  full-sized  wheels,  and  regardless  of  the 
head  used  in  the  experiments,  results  of 
such  tests  should  never  be  accepted  by  the 
purchaser  as  equivalent  to  the  efficiencies 
which  will  be  secured  in  the  final  installa- 
tion, although  it  is  of  course  possible  to 
predict  the  final  result  when  sufficient  data 
are  available  from  tests  on  existing  plants. 

More  Need  for  Other  Research 

In  almost  ever>'  line  of  engineering  there 
are  certain  unexplorable  fields  calling  for 
experimental  investigation,  some  of  great 
importance,  justifying  a  large  expenditure 
of  money  in  an  effort  to  obtain  reliable  data 
on  which  new  construction  can  be  based, 
and  others  involving  points  which  are  al- 
ready covered  by  satisfactory  data.  In  se- 
lecting lines  of  experimental  investigation 
and  research,  those  problems  should  be  at- 
tacked in  which  the  need  of  information  is 
the  greatest.  The  question  is  not  simply 
whether  it  would  be  desirable,  in  the  in- 
terests of  enlarging  our  scientific  knowl- 
edge, to  have  available  such  a  flume  as 
suggested,  but  whether  the  need  of  this  in- 
stallation is  a  sufficiently  vital  one  to  jus- 
tify the  very  heavy  expense  which  would  be 


involved,  and  whether  the  same  expenditure 
would  bring  more  valuable  returns  in  this 
application  than  if  applied  to  other  lines 
of  experimental  work.  If  the  statement  of 
the  committee,  that  the  art  of  waterwheel 
design  is  still  in  rather  a  crude  state  is  true, 
will  the  proposed  flume  necessarily  remedy 
this  condition? 

It  may  be  further  pointed  out  that  it  is 
necessary,  in  the  case  of  the  builders  of 
the  better  class  of  machinery,  to  use  the 
Holyoke  flume  only  when  experimental  data 
are  required  on  new  departures  in  design, 
for  conditions  which  extend  beyond  the 
range  of  theoretical  data  of  known  relia- 
bility, or  in  cases  where  it  is  desirable  to 
insure  the  success  of  an  important  installa- 
tion by  checking  the  design  experimentally. 
In  view  of  the  remarkable  success  secured 
in  a  number  of  very  notable  developments 
carried  out  by  American  engineers  in  the 
last  few  years,  it  is  surprising  to  meet  the 
statements  quoted  above,  that  the  art  of 
waterwheel  design  is  still  in  "rather  a  crude 
state."  This  is  certainly  not  a  fair  state- 
ment of  conditions,  and  is  a  reflection  on 
American  turbine  construction  which  is  no 
longer  deserved  in  the  case  of  the  work 
done  by  the  best  turbine  builders,  although, 
as  mentioned,  there  has  been  a  certain  class 
of  machinery  to  which  it  applies. 

Conclusion 

Summing  up  the  above,  it  is  believed  that 
the  practice  of  the  past  in  accepting  tur- 
bines on  the  sole  basis  of  results  secured  in 
an  experimental  flume  has  no  proper  place 
in  modern  engineering;  a  large  part  of  the 
work  available  for  a  testing  flume  is,  there- 
fore, eliminated.  For  purposes  of  research 
of  turbine  builders,  the  testing  of  small 
models  under  low  heads  is  eminently  satis- 
factory when  supplemented  by  comparative 
data  obtained  from  tests  in  place  of  full- 


type   of  construction    furnished   in   actual 
turbine  installations. 

In  conclusion,  the  writer  believes  that, 
while  a  new  flume  would  be  desirable  for 
experimental  research,  there  is  not  sufficient 
demand  to  justify  the  expense  of  its  con- 
struction for  that  purpose  alone;  and  he 
warns  against  the  other  possible  use,  or 
rather  misuse,  of  a  flume — that  is,  for  the 
purpose  of  replacing  the  testing  of  the  ac- 
tual performance  of  completed  plants.  The 
latter  practice  has  taken  years  to  overcome, 
and  its  re-adoption  would  be  a  misfortune. 


New   California   Road    Over- 
comes Mountain  Barrier 

Ridge    Route    to    Connect    Bakersfield    and    Los 

Angeles,  a  State  Trunk  Line  of  Great 

Economic  Importance 

By  N.  D.  DARLINGTON 

California  State  Highway  Commissioner 

A  MOST  interesting  section  of  the  Cali- 
fornia State  highway  system  now  under 
construction  is  the  Ridge  Route  road,  115 
miles  in  length,  connecting  Los  Angeles 
with  Bakersfield.  The  latter  city  is  located 
in  the  upper  end  of  the  San  Joaquin  valley 
and  is  separated  from  Los  Angeles  by  the 
Tehachapi  Mountains,  along  whose  ridges 
the  new  road  winds  for  many  miles  at  an 
average  elevation  of  approximately  3000 
ft.  The  new  route  between  the  two  cities 
will  be  60  miles  shorter  than  that  via 
Tehachapi  Pass  and  35  miles  shorter  than 
the  Tejon  Pass  road. 

Economic  Advantages 

Tremendous  economical  importance  at- 
taches to  the  new  road  because  the  San 
Joaquin  valley,  lying  immediately  north  of 
the    Tehachapi    Mountains,    is    the    largest 
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sized  plants,  and  the  existing  Holyoke  flume 
can  still  be  satisfactorily  used. 

Two  other  points  may  be  appended;  first, 
the  fact  that  the  Holyoke  flume  has  value 
on  account  of  the  excellent  basis  of  compari- 
son between  different  experiments  derived 
from  the  use  of  unchanged  methods  of  test- 
ing through  a  long  term  of  years ;  and,  sec- 
ond, the  inadvisability  of  giving  undue 
weight  to  experimental  results  secured  at 
Holyoke,  or  any  other  testing  flume,  since 
the  experimental  wheels  of  various  builders 
may  vary  considerably  in  workmanship  and 
flnish,  and  may  bear  no  close  relation  to  the 
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and  most  productive  valley  in  the  State' 
and  will  undoubtedly  sustain  at  some 
future  time  a  population  of  four  or  five 
million  people.  On  the  other  hand,  the 
district  lying  south  of  the  Tehachapi  Moun- 
tains, of  which  Los  Angeles  is  the  center, 
is  a  thickly  populated  and  rapidly  growing 
community,  important  as  the  terminus  of 
such  a  road  because,  as  a  distributing  cen- 
ter, it  is  vitally  interested  in  having  close 
connections  with  large  agricultural  areas. 
These  two  sections  of  the  State  with  widely 
different  interests,  which  make  them  all 
the  more   important  to   each   other,   have 
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been  heretofore  separated  by  a  mountain 
barrier  through  which  no  direct  route  has 
been  provided,  and  now  that  a  thorough- 
fare representing  the  best  engineering 
practice  of  the  day  is  being  constructed  it 
is  well  worth  while  to  observe  what  interest 
on  the  investment  in  this  road  will  accrue 
to  the  State,  especially  as  that  investment 
is  rather  heavy  compared  with  average 
highway  costs.    Much  of  the  territory  does 
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The  total  cost  of  the  highway  now  un- 
der construction  by  the  State  between  the 
two  cities  will  probably  approximate  |1,- 
500,000,  or  about  $17,000  per  mile.  Some 
parts  of  the  road  involve  very  heavy  con- 
struction. On  one  contract  about  M'/-. 
miles  in  length  the  estimated  excavation 
necessary  amounted  to  635,000  cu.  yd.  and 
in  order  that  the  road  might  be  opened 
in  time  to  serve  the  public  during  the  Ex- 
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not  and  cannot  contribute  much  toward  the 
cost  of  the  traffic  of  the  road. 

It  is  difficult  to  compute  the  economical 
value  of  saving  in  distance  which  it  has 
been  possible  to  effect,  and  the  value  of  this 
highway  will  become  more  and  more  ap- 
parent as  the  years  go  by.  Los  Angeles 
is  to-day  the  headquarters  for  most  of  the 
oil  companies  operating  in  the  San  Joaquin 
valley  fields,  and  it  is  natural  to  suppose 
that  she  will  always  maintain  her  position 
as  the  oil  center  of  California.  A  tre- 
mendous traffic  has  been  built  up  in  recent 
years  in  the  use  of  motor  trucks  and  trail- 
ers in  serving  this  interior  district,  and 
with  the  new  highway  completed  it  will  be 
possible  to  deliver  truck  loads  of  oil  sup- 
plies from  Los  Angeles  to  the  oil  fields 
in  one  day. 

This  new  route  obviates  the  necessity  for 
passing  through  Antelope  valley  or  the  Mo- 
jave  desert,  with  their  intense  heat  and 
high  winds.  Going  from  Los  Angeles  to 
Bakersfield  via  either  of  these  routes  means 
a  long,  hard  day's  journey,  but  over  the 
new  road  it  will  be  one  of  the  most  pleasant 
and  beautiful  trips  on  the  State  highway 
system.  At  almost  every  turn  panoramas 
of  mountain  scenery  are  presented.  Over 
the  Ridge  Road  it  will  be  possible  to  leave 
Los  Angeles  in  the  morning,  lunch  at 
Bakersfield  and  return  to  Los  Angeles  in 
the  evening  without  breaking  the  speed 
laws. 

Heavy  Construction 

Recognizing  the  importance  of  this  road 
the  State  Highway  Commission  has  pre- 
scribed a  type  of  construction  which  makes 
it  in  every  respect  representative  of  the 
best  California  highway  practice.  In  most 
cases  throughout  the  State  where  highways 
are  constructed  in  mountainous  districts, 
the  widths  of  the  roads  have  been  reduced, 
but  in  this  particular  instance  the  full 
width  of  from  21  to  24  ft.  has  been  main- 
tained. The  maximum  grade  is  6  per  cent 
and  no  reasonable  expense  was  spared  in 
eliminating  sharp  curves. 


position  the  contractor  was  obliged  to 
move  this  yardage  within  a  period  of  six 
months.  To  accomplish  this  two  steam 
shovels  were  kept  in  operation  on  this  sec- 
tion for  twenty-four  hours  a  day,  making 
shifts  of  eight  hours  each  or  the  equiva- 
lent of  six  shovels  on  ordinary  eight-hour- 
per-day  runs.  This  section  is  now  being 
rushed  to  completion  by  a  force  of  between 
300  and  400  men  and  250  teams.  The  road 
was  to  have  been  completed  and  thrown 
open  to  through  traffic  on  Aug.  20,  1915. 


Course  Which  Gives  Broad 

Training  in  Business  and 

Economics 

Massachusetts  Institute  of  Technology's  Experience 
Shows  It  to  Meet  a  Great  Demand 

REFERENCE  has  been  made  several 
times  in  this  journal  to  the  course  in 
engineering  administration  started  last 
year  at  the  Massachusetts  Institute  of  Tech- 
nology, and  recently  (see  Engineering 
Record,  July  17,  1915,  page  64)  there  was 
editorial  comment  on  the  firet  year's  work. 
Because  of  the  interest  displayed  in  the  sub- 
ject a  fuller  explanation  of  the  course  than 
heretofore  made  in  this  journal  is  given 
below. 

Purpose  of  Course 

The  course  in  engineering  administration 
provides  a  training  for  men  who  expect  to 
enter  positions  concerned  with  the  manage- 
ment or  administration  of  manufacturing, 
construction  and  transportation  enterprises 
which  demand  a  knowledge  of  scientific  and 
engineering  principles.  It  combines  with 
instruction  in  general  engineering,  studies 
in  the  methods,  economies,  and  law  of  busi- 

n6ss. 

The  course  includes  (1)  the  instruction 
common  to  all  courses  in  the  institute  in 
literature,  language  and  history,  and  in 
chemistry,  physics  and  mathematics;  (2).  a 
choice  of  engineering  studies  classified  un- 
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der  three  options:  civil  engineering,  mt- 
chanical  and  electrical  engineering,  chemi- 
cal engineering,  and  (3)  a  selected  group 
of  subjects  in  business  and  economics. 
While  the  amount  of  time  assigned  to  en- 
gineering subjects  is  less  than  that  pre- 
scribed in  the  other  courses  of  the  institut*. 
the  fundamental  subjects  have  been  retained 
which  will  enable  graduates  to  fill  many  or 
the  positions  open  to  engineers. 

Time  Given  to  Business  Subjects 

Approximately  one-fourth  of  the  total 
time  of  the  curriculum  is  given  to  business 
subjects  which  are  primarily  chosen  so  as  to 
train  students  to  analyze  commercial  and 
industrial  problems.  In  this  group  special 
emphasis  is  placed  upon  accounting,  busi- 
ness law,  the  indu.strial  organization  of  so- 
ciety, and  business  management. 

The  course  in  accounting  is  designed  to 
be  of  service  to  administrative  officers  in 
the  analysis  of  accounts  and  financial  re- 
ports, rather  than  to  make  bookkeepers, 
auditors  or  accountants  in  a  technical  sense. 
Cost  accounting  includes  methods  of  de- 
termining costs  of  material,  processes,  labor, 
and  machines;  distribution  of  indirect  cosUt 
and  overhead  expenses ;  cost  data  to  secure 
economy,  and  inventories.  Business  law 
treats  of  contracts,  agency,  negotiable  in- 
struments, sales  and  patents.  The  two  ex- 
tended subjects  of  industrial  organization 
and    business   management   deal   with    the 
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worn  FotTKTH  Tear 
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financial  operations  of  corporations  and  the 
conduct  of  business  from  the  standpoint  of 
the  individual  employer.  They  include  a 
treatment  of  the  organization  of  the  execu- 
tive force,  departmental  functions,  factory 
efficiency,  standardization  of  goods,  stock 
keeping,  routing  of  orders,  management  of 
labor,  efficiency  methods,  marketing  of 
goods,  publicity  and  advertising,  credit  de- 
partment, insurance  and  business  ethics. 
Among  other  subjects  included  in  the  group 
of  business  studies  are  banking,  statistics, 
report  writing,  transportation  and  securi- 
ties and  investments. 

The  studies  for  the  first  year  of  the 
course  are  the  same  as  those  in  the  regular 
engineering  courses.  Differentiation  starts 
in  the  second  year.  The  studies  after  the 
first  year  are  shown  in  Tables  1,  2  and  3. 
The  hours  indicated  show  the  amount  of 
time  assigned  to  exercises  and  that  esti- 
mated as  necessary  for  outside  preparation. 
In  addition  to  the  studies  shown  there  is 
certain  prescribed  reading  during  the  sum- 
mer vacations. 


Electrolytic  Tests,  made  by  the  engi- 
neers of  the  New  York  Board  of  Water 
Supply  to  determine  the  danger  of  corro- 
sion to  the  Bryn  Mawr  siphon  of  the  Cats- 
kill  Aqueduct,  indicated  that  the  steel  pipe 
carried  several  volts  from  trolley  tracks 
at  Tuckahoe  Road  to  the  Bryn  Mawr  con- 
nection chamber.  Here  the  current  left  the 
steel  pipe  through  a  2-in.  line  supplying 
the  hydraulic  cylinders  of  the  valves,  re- 
turning through  the  Yonkers  water  mains 
to  the  railway  company's  sub-stations.  As 
electrolytic  action  always  takes  place  where 
the  current  leaves  the  conductor,  and  as  the 
current  passes  directly  from  the  siphon  to 
the  2-in.  pipe  without  pa.ssing  through  any 
earth,  it  was  decided  that  the  steel  siphon 
was  safe  from  electrolytic  corrosion. 


Graphical  Analysis  of  Arches  with  Fixed  Ends 

Greatly  Simplified 

Influence  Lines  for  Reactions  and  End  Moment  Easily  Constructed 
— Simple    Method     for    Obtaining    Deflections    Under    Loading 

By  C.  S.  WHITNEY 
Steel  Inspector  for  Gustav  Lindenthal,  Consulting  Engineer,  New  York  City 


THE  GRAPHICAL  method  to  be  ex- 
plained in  this  article  is  probably  the 
simplest  and  most  direct  method  possible 
for  determining  the  reactions  of  an  arch 
rib  with  fixed  ends  under  moving  loads,  and 
the  effect  of  displacements  of  the  abut- 
ments. Graphical  methods  are  sufficiently 
accurate  for  practical  design,  because  no 
great  refinement  in  the  solution  of  such 
problems  is  warranted ;  the  solutions  all  de- 
pend upon  the  fundamental  assumption  of 
rigid  supports,  which  is  well  known  to  be 
inexact.  Although  this  method  is  in  wide 
use  in  Germany  it  is  comparatively  unknown 


,,     Arch  Treated  as  Cantilever 
^  Fi3.1 


Oriqin  of  GDordinotes  Shifted 
Fig.2 

FIGS.    1    AND    2 — FUNDAMENTAL    RELATIONS 

in  this  country.  All  the  advantages  of 
graphical  methods  in  simplicity  and  ease  of 
checking  are  inherent  in  the  solution  given. 

Fundamental  Theoretical  Analysis 

Applying  the  theory  of  virtual  displace- 
ments, the  rib  may  be  treated  as  a  simple 
cantilever  fixed  at  the  right  end  as  shown 
in  Fig.  1.  The  external  forces  acting  on 
this  cantilever  are  the  horizontal  reaction 
H,  the  vertical  reaction  V,  the  moment  3f 
at  the  left  end  and  the  superimposed  verti- 
cal concentrated  load  P.  If  there  is  no  dis- 
placement of  the  abutments,  the  x,  y  and 
angular  displacements  of  the  left  end  of  the 
cantilever  produced  by  these  external  forces 
must  be  equal  to  zero.  If  A/,a;  is  the  hori- 
zontal displacement  of  the  left  end  pro- 
duced by  the  reactions,  A,.a;  that  produced 
by  the  load  P,  and  A'a;  the  horizontal  dis- 
placement of  the  abutment  which  it  is  de- 
sired to  consider,  and  analogous  symbols  to 
represent  vertical  displacements,  settlement 
and  angular  changes,  the  following  expres- 
sions may  be  written: 

A«a;  -(-  A/.X  4-  A'a;  =  0 

AftJ/  -I-  Art/  -j-  A 

Aft?  -f  Aptp  -f  A 
Taking  the  left-hand  end  as  the  origin 
of  co-ordinates,  the  moment  M„  produced  at 
any  point  by  the  reactions  is  M  +  Vx 
—  Hy.  Using  the  three  fundamental  equa- 
tions for  displacement  as  derived  in  text- 
books on  mechanics,  there  can  be  written 


\'z  =  0-) 
yy  =  0} 
A'9  =  0  3 


(1) 


AftX  = 


/M„y68_    I 
EI     - 
1  •-'   A 


ds 


(My+Vxy—Hy')-j^ 


Ax2/ 


^R<f 


-J. 
-J. 


■J. 
■f 


B 

{Mx- 


Vx'—Hxy) 


EI 


m+Vx  —  Hy)i 


ds 


Mftds 

-Er=  J  -"^^'--""'Ei 

A 

It  will  be  seen  that  if  the  origin  of  co- 
ordinates be  moved  to  the  "center  of  grav- 
ity" of  the  arch  rib  the  values  of  the  three 
terms 

-B 

xAs  and   /  xyAs 

will  be  zero,  and  if  the  rib  is  divided  up 
into  small  lengths  so  that  \s/EI  is  constant 
(C)  the  above  equations  become,  since  M, 
V  and  H  are  constants, 

A„a;  =  — HC^,    y' 


/B         rB  f-B 

yds,  /  xds  and   /  xy 
^        Ja  J  a 


Aftj/  =  yc2 


B 


(2) 


Ab(p  =  nM'C 

In  the  last  equation  the  term  n  is  the 
number  of  divisions  of  the  arch  ring  and 
M'  is  no  longer  the  true  moment  M  at  the 
left  end ;  the  true  moment  is 

M  =  M'  +  Hh  —  Vl/2 
in  which  b  is  the  vertical  distance  from 
the  ends  to  the  "center  of  gravity"  of  the 
arch  ring  and  I  is  the  span  of  the  neutral 
axis.  The  moment  Mp  of  the  superimposed 
load  is  equal  to  Px'.    Hence 

Apx  =  /  Mpyds  =  —PC^.   yx' 
Ja  ■'^^k 

Mpxds  =  —  PC  ^    XX' 

Apcp  =  /  Mpds  =  —  PC  2    ^' 

Then  substituting  formulas  2  and  3  in 
1,  dividing  by  the  constant  C  and  solving, 
there  is  found 

2   yx'  A'a; 


(3) 


V  =  P 


M'  =  P 


xn^ 

'     %n^ 

^/ 

'X/ 

-SIi^ 

>     XX' 
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■sr^^ 

vn^ 

^    ^^ 

c2  ^' 

^•^A 

-*-J.4 

'sn^ 

2/ 

A'9 

n 
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(4) 


From  these  equations  the  reactions  pro- 
duced by  superimposed  load,  temperature 
change,  rib  shortening  or  displacement  of 
the  abutments  can  be  determined.  For  in- 
stance, the  shortening  of  the  arch  rib  chord 
due  to  temperature  change  or  rib  shorten- 
ing may  be  substituted  for  A'a;  and  then 


Ht  =  ^,/C 


'a 


(5) 


In  this  case  V  and  M'  are  zero.    The  mo- 
ment in  the  arch  rib  at  any  point  due  to 
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Application  to  Example 

Since  the  value  of  y  in  equation  4  is 
measured  from  the  gravity  axis  of  the  arch 
ring,  the  center  of  gravity  must  first  be 
located.  This  is  done  by  considering  the 
values  of  ^s/EI  (which  vi^ere  made  equal) 
to  be  forces  acting  horizontally,  and  finding 
their  center  of  gravity  by  the  ordinary 
graphical  method  as  shown  by  the  force 
diagram  and  funicular  polygon  1. 

The  division  of  the  arch  rib  to  make 
\s  EI  constant  is  usually  accomplished 
graphically  by  the  well-known  method  of 
similar  triangles  plotted  on  a  diagram  for 
moments  of  inertia. 

Determination  of  H 

After  the  gravity  axis  has  been  located 
the  values  of  y  are  measured  and  laid  off 
algebraically  on  the  load  line  of  the  force 
diagram   (pole  at  O,,,,).  The  pole  distance 


is    arbitrary.      The    value    of    ^ 


V 


is  obtained  from  the  funicular  polygon  2 
which  is  drawn  with  its  sides  normal  to 
the  rays  of  the  force  polygon  2,  and 


^ 


y  =  2,P 


Funicular  polygon  3  is  drawn  with  its  sides 
parallel  to  the  rays  of  the  force  diagram 
and 

>     yxT  =  —  Za-V 

The  horizontal  thrust  at  the  left  end,  by 
equation  4,  is, therefore 


FIG.  4 — ELASTIC  CURVE  FOR  DEFLECTIONS 

temperature  change   or  rib  shortening  is 
therefore  equal  to  Hty. 

GRAPHICAL  Construction  for  Single  Load     a^fj 

The  reactions  produced  by  any  load  P 
acting  at  any  point  are  given  by  equations 
4,  with  the  omission  of  the  last  terms. 
The  graphical  solution  of  these  three  equa- 
tions is  extremely  simple.  As  an  example, 
the  arch  treated  in  Tumeaure  and  Maurer's 
"Principles  of  Reinforced  Concrete  Con- 
struction," page  354,  will  be  analyzed  and 
the  results  compared  with  the  analytical 
values  there  obtained.  The  arch  has  a  span 
of  100  ft.,  rise  of  20  ft.,  crown  depth  of  30 
in.,  and  depth  at  haunch  of  42  in.  The 
arch  ring  is  divided  into  twenty  parts  of 
such  length  that  As/EI  is  constant.  The 
complete  graphical  analysis  is  given  in 
Fig.  3. 

It  will  not  be  possible  in  this  brief  treat- 
ment to  explain  the  construction  and  prop- 
erties of  funicular  polygons,  but  that  may 
be  found  in  any  book  on  graphics.  In  this 
ease  the  funicular  polygons  are  all  drawn 
just  as  though  the  values  laid  off  on  the 
load  lines  were  forces  acting  at  the  centers 
of  the  divisions  of  the  arch  ring. 


The  value  of  H  for  a  concentrated  load  at 
any  point  is  thus  equal  to  a  constant  P  z 
multiplied  by  the  ordinate  of  the  funicular 
polygon  3,  and  hence  the  smooth  curve  tan- 
gent to  this  funicular  polygon  is  itself  the 
influence  line  for  H. 

Determination  of  V 

The  reaction  V  is  the  vertical  reaction  at 
the  left  end  and  is  obtained  by  the  construc- 
tion of  the  funicular  polygon  4.  The  values 
of  X  are  laid  off  in  order  algebraically  on  the 
load  line  of  force  diagram  4  and  the  pole 
0,  is  located  at  an  arbitrary  distance  p". 
Funicular  polygon  4  is  drawn  with  sides 
parallel  to  the  rays  of  the  force  diagram 
Then 


2 


XX'  =  Zk"p" 


K 

or,  by  equation  4, 

V  =  Pzk"/Za" 
The  smooth  curve  tangent  to  the  polygon 
A"B"  is  the  influence  line  for  V. 

Determination  of  M 


The  summation 


2 


3f  is  given  by  the 


ordinate  of  the  funicular  polygon  A"'B"', 
which  has  its  sides  parallel  to  the  rays  of 
the  force  diagram  5.  The  load  line  is  com- 
posed of  n  equal  division  and  the  pole  dis- 
tance may  very  conveniently  be  made  equal 
to  2m.    Then 


2nz,i 


or  by  equation  4 

M'  =  PzK"'v"'/n  =  2Pzk"' 

The  moment  M  at  the  left  end  is  equal  to 
2Pzk"'  -\-Hh  —  Yl/%  when  p'"  =  2n,  and 
the  moment  Mc  at  the  crown  is  2Pzg"' 
—  H{h  —  b)  — Px,  in  which  h  is  the  rise 
of  the  neutral  axis.  Px  is  the  moment 
of  the  load  P  about  the  crown,  and  is  zero 
when  the  load,  is  on  the  right  of  the  crown. 


Turneaure  and  Maurer  grive  the  final  and 
preliminary  diviHions  of  the  arch  ring,  the 
former  considering  the  efTect  of  the  steel 
reinforcement  and  the  latter  neglecting  it. 
The  writer  analyzed  both  caaes  graphically 
and  it  is  interesting  to  note  that  the  maxi- 
mum error  due  to  neglecting  the  steel  waa 
about  2'/2  per  cent,  although  the  divisiona 
themselves  were  quite  different.  There  is, 
however,  only  about  1.1  per  cent  of  steel. 
In  spite  of  the  small  scale  of  the  drawings, 
the  greatest  difference  between  the  graph- 
ical and  the  analytical  results  was  2.3  per 
cent,  all  the  values  for  V  being  within  0.16 
per  cent.  The  V  line,  which  checked  the 
closest,  was  drawn  to  the  largest  scale.  All 
of  the  polygons  should  be  drawn  to  about 
the  same  scale,  so  that  the  accuracy  will  be 
uniform,  and  their  construction  should  al- 
ways be  checked. 

Deflection  of  Aech  Rib 

The  elastic  curve  of  a  fixed  arch  under 
any  load  can  be  drawn  by  the  simple  con- 
struction shown  in  Fig.  4,  and  the  deflec- 
tions computed  from  it.  The  vertical  de- 
flection at  any  point  K,  relative  to  the 
tangent  at  A,  due  to  any  loading  is  given  by 
the  fundamental  equation 

The  summation  is  obtained  by  the  usual 
graphical  construction  of  a  funicular  poly- 
gon, using  a  "force"  diagram  in  terms  of 
moments  A/. 

The  three  central  panel  points  have  been 
loaded  in  this  example,  and  the  reaction 
lines  first  determined  from  the  influence 
lines  for  H,  V  and  M.  The  bending  mo- 
ment diagram  is  then  drawn  as  shown.  The 
arch  rib  is  divided  so  that  As/JE"/  is  con- 
stant and  the  center  points  of  these  di- 
visions are  projected  downward  in  parallel 
lines.  The  intercepts  on  the  moment  dia- 
gram are  approximately  the  average  mo- 
nients  for  the  different  divisions  of  the 
ring,  and  these  intercepts  are  laid  off  to 
scale  vertically  on  the  load  line  of  the 
"force"  diagram,  positive  moments  down- 
ward and  negative  moments  upward.  The 
pole  length  (p)  is  arbitrary.  The  funicular 
polygon  A'B'  drawn  with  sides  parallel  to 


FIG.   3 — graphical  determination   of  relations   H,   V  AND    M    BY    INFLUENCE  LINES 
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the  niys  of  the  "force"  diagram  is  the  elas- 
tic cur>-e  of  the  rib  for  the  assumed  con- 
dition of  loading.  From  the  elastic  curve 
the  vertical  ordinate  z  of  any  point  may  be 
sealed,   and  the  displacement   is   equal  to 

Influence  lines  may  be  drawn  for  mo- 
ments and  stresses  at  any  section  of  the 
arch  ring  by  anal}-tical  methods,  using  the 
influence  lines  for  H,  V  and  M'  and  noting 
that  with  the  origin  at  the  center  of  gravity, 
calling  y  minus  below  and  x  minus  to  the 
right,  the  bending  moment  at  any  point  due 
to  the  left  reactions  is 

MH  =  M'—{Hy  +  Vx) 

Only  the  case  of  the  symmetrical  arch 
under  vertical  loads  has  been  considered 
here,  because  that  case  is  the  simplest  and 
the  one  which  most  commonly  occurs  in 
practice.  In  its  general  form  the  method  is 
a  little  more  elaborate,  but  it  may  be  ap- 
plied to  unsymmetrical  arches  and  to  hori- 
zontal or  oblique  loading.  When  an  arch 
rib  bears  a  permanent  static  load,  a  direct 
graphical  analysis  may  be  made  for  the  one 
condition  of  loading  and  the  true  pressure 
line  located  without  the  use  of  trial  equi- 
librium polygons.  The  method  of  making 
such  an  analysis  will  be  explained  in  a 
second  article,  which  will  discuss  the  con- 
duit given  by  W.  M.  Smith  in  the  Engineer- 
ing Record  of  May  22,  page  648. 


Experiences  in  Calking  Joints 
of  Water  Mains 

Lcadite   After   Ten    Years   of    Use   Declared    by 

Speaker  at  Waterworks  Convention  to  Be  Far 

Superior  to  Lead 

AFTER  using  leadite  for  calking  water- 
main  joints  for  ten  years,  W.  C. 
Hawley,  chief  engineer  and  general  super- 
intendent of  the  Pennsylvania  Water  Com- 
pany, Wilkinsburg,  Pa.,  has  concluded  that 
it  is  far  superior  to  lead,  and  can  be  used  in 
place  of  the  latter  in  every  instance  except 
occasionally  in  a  street  when  a  joint  im- 
mediately under  some  pipe  or  other  obstruc- 
tion is  inaccessible,  and  would  thus  be 
troublesome  to  reach  in  case  it  leaked  and 
could  be  repaired  by  a  little  calking.  His 
reasons  for  favoring  leadite  were  given  in 
detail  in  a  paper  read  before  the  convention 
of  the  New  England  Waterworks  Associa- 
tion in  New  York  this  week.  Mr.  Hawley 
finds  also  that  for  ea.se  in  application,  for 
resistance  to  shock  and  to  the  passage  of 
electric  current,  and  cost,  leadite  has  de- 
cided advantages  over  lead. 

The  following  paragraphs  give  the  chief 
points  made  by  Mr.  Hawley: 

Watertightness 

When  leadite  joints  have  been  properly 
made,  a  large  percentage  of  them  when 
tested  should  be  found  to  be  practically 
tight  There  may  be  a  small  amount 
of  seepage,  and  in  a  very  few  cases 
even  an  appreciable  leakage  indicated 
by  water  dropping  from  the  joint  or 
small  spray.  Practically  all  of  these 
will  take  up  tight  within  twenty-four 
hours,  and  such  as  do  not  become  tight  are 
readily  made  so  by  cutting  out  the  portion 
which  is  leaking  and  rerunning  with  leadite, 
or  in  case  there  is  too  much  water  the  por- 
tion of  the  joint  which  has  been  cut  out  can 
be  filled  with  lead  wool.  If  more  than  1  or 
2  per  cent  of  the  joints  made  show  leakage 
after  twenty-four  hours,  it  is  an  indication 
that  the  joints  were  not  properly  made.    In 


a  line  of  12,  10  and  8-in.  pipe,  5  miles  long, 
laid  several  years  ago  and  tested  in  the  open 
trench,  there  was  but  one  leaking  joint. 
This  was  repaired  by  cutting  out  part  of 
the  joint  and  rerunning. 

Lead  has  but  one  advantage  over  leadite, 
namely,  that  after  having  been  run  the  joint 
can  be  calked.  The  calking  adds  materially 
to  the  expense  of  the  joint,  but  there  will  be 
occasionally  in  a  city  street  a  joint  immedi- 
ately under  some  pipe  or  otherwise  inacces- 
sible, where  it  may  be  advisable  to  use  lead 
so  that  in  case  of  the  joint  being  disturbed 
and  leaking  in  the  future  it  can  be  readily 
repaired  by  calking,  whereas  if  it  was  lead- 
ite it  might  be  necessary  to  run  a  new  joint 
or  to  cut  out  part  of  it  and  replace  with  lead 
wool. 

Advantages 

In  practically  all  other  respects  leadite 
has  the  advantage  over  lead.  Leadite  costs 
about  10  cents  per  pound,  lead  about  5  cents ; 
but  leadite  weighs  about  one-fifth  as  much 
as  lead,  and  hence  its  cost  per  unit  of  volume 
is  about  two-fifths  that  of  lead.  Leadite 
requires  no  calking,  and  this,  as  will  be 
shown  later,  is  a  material  saving,  not  only 
in  the  cost  of  the  labor  of  calking  but  in  the 
digging  of  large  bell  holes.  In  addition 
there  is  the  saving  in  cost  of  inspection  in 
order  to  insure  well-calked  joints.  There  is 
the  further  saving  in  the  maintenance  of 
the  ditch  and  bell  hole  during  the  time  that 
the  joint  is  being  calked  and  inspected. 
This  is  an  important  item  in,  bad  ground  or 
in  wet  trenches. 

In  a  case  where  there  is  limited  room  for 
calking,  leadite  has  marked  advantage  over 
lead.  Some  years  ago  I  had  a  30-in.  pipe 
burst,  the  bell  of  which  was  very  close  to  a 
concrete  wall.  It  was  barely  possible  to 
yarn  and  run  the  joint  with  leadite.  Had 
we  been  compelled  to  use  lead  it  would  have 
required  hours  of  time  to  havejcut  out  suffi- 
cient concrete  to  have  permitted  the  calking 
of  the  joint.  It  was  imperative  that  the 
pipe  bfe  repaired  quickly,  as  a  large  com- 
munity depended  upon  the  line  for  its 
supply., 

Leadite  has  another  advantage  over  lead 
in  the  fact  that  it  is  so  much  lighter  and 
hence  more  easily  carried  to  the  joint. 
When  lead  is  at  a  temperature  suitable  for 
pouring  it  oxidizes  rapidly,  and  in  spite  of 
the  utmost  care  the  oxide  and  dross  which 
gathers  on  the  surface  will  sometimes  be 
poured  into  the  joint.  There  is  no  trouble 
of  this  kind  with  leadite. 

Elasticity 

Since  lead  has  practically  no  elasticity, 
any  movement  of  pipe  laid  with  lead,  or 
any  continued  shock  or  vibration  to  the  pipe 
tends  to  loosen  the  lead  in  the  joints,  or  in 
many  ca.ses  to  squeeze  it  out  altogether. 
Leadite  being  elastic,  is  not  so  affected.  In 
one  case  a  20-in.  cast-iron  pipe  laid  with 
lead  passed  under  a  main  line  of  a  railroad 
on  which  the  traffic  was  very  heavy.  For 
years  it  had  been  neces.sary  to  periodically 
uncover  that  pipe  and  recalk  the  joints. 
About  ten  years  ago  the  lead  in  these  joints 
was  replaced  with  leadite,  and  I  am  advised 
that  there  has  not  been  a'leak  in  theSe  joints 
since. 

Considering  the  brittle  nature  of  leadite, 
it  is  surprising  what  a  leadite  joint  will 
stand  in  the  way 'of  movement  without  seri- 
ous damage.  This  has  been  illustrated  in 
my  own  experience  several  times  by  side  hill 
slips,  and  in  one  case  where  it  was  neces- 
sary to  lower  a  fine  of  8-in.  pipe  for  a  dis- 


tance of  nearly  300  ft.  and  to  a  maximum 
depth  of  about  2  ft.  The  pipe  had  teen  laid 
with  leadite  and  it  was  not  supposed  that 
it  could  be  lowered  without  damage  to  most 
of  the  joints,  which  would  probably  require 
them  to  be  remade.  It  was  decided,  how- 
ever, to  try  the  experiment,  and  the  pipe 
was  lowered  and  to  our  surprise  the  joints 
remained  tight. 

Since  leadite  melts  at  such  a  low  tempera- 
ture (240  deg.  Fahr.),  there  is  no  danger 
of  an  explosion,  should  it  be  necessary  to 
run  a  wet  joint.  Among  leadite's  good  qual- 
ities is  the  fact  that  it  offers  a  high  resist- 
ance to  the  flow  of  electricity,  thereby 
reducing  materially  the  danger  of  damage 
by  electrolysis. 

Saving 

Last  but  not  least  of  leadite's  good  quali- 
ties is  the  saving  by  its  use  compared  with 
lead.  Roughly  speaking,  on  the  ordinary 
sizes  of  pipe  and  under  average  conditiona, 
this  amounts  to  at  least  one-half  of  the  cost 
of  lead  joints.  In  my  own  experience,  since 
leadite  was  a  new  material  and  our  pres- 
sures unusually  high,  I  have  made  leadite 
joints  with  a  depth  of  from  2%  to  2^2  in., 
wi'hereas  with  lead  the  joints  would  be  made 
from  1%  to  2  in.  in  depth.  Used  in  this 
way  we  find  on  the  average  that  the  amount 
of  leadite  and  lead  required  for  joints  of 
different  sizes  is  as  shown  in  the  accom- 
panying table. 


Average 

Quantities    op    Leadite    and   Lead    Re- 

QUIRED 

FOR  Joints  of 

Various  Sizes  of 

Cast-Iron 

Pipe 

Diameter 

in. 

Leadite,  lb. 

Lead,  lb.      - 

4 

2=  (Diam./2) 

7  =  2  Diam.  —  1 

6 

3 

10  =  2  Diara.  ^J 

8 

4 

13  =  2  Diam.^ 

10 

5 

17                         ■ 

12 

6 

21                         ■ 

14 

7 

25                          1 

Ifi 

8 

29                            1 

20 

10 

37                            1 

24 

12 

45                           ■ 

:tn 

15 

67                           ■ 

36 

18 

69                           ■ 

On  this  basis,  assuming  the  cost  of  leadite 
at  10  cents  per  pound  and  lead  at  5  cents, 
lead  costs  from  one  and  three-quarters  to 
nearly  twice  as  much  as  leadite. 

Labor  costs  vary  according  to  the  length 
of  pipe  laid  and  the  difficulties  encountered, 
but  we  have  found  on  the  average  the  labor 
in  making  leadite  joints,  including  the  melt- 
ing of  the  material,  the  preparation  and 
placing  of  the  roll,  yarning  and  pouring  the 
joint,  is  one-half  of  the  corresponding  cost 
of  making  lead  joints,  including  the  calking, 
this  without  making  any  allowance  for  the 
extra  cost  of  inspecting  lead  joints  or  for 
digging  bell  holes  large  enough  for  calking. 
As  an  example  of  what  can  be  done  under 
good  conditions,  we  have  had  three  men 
yarn,  melt  and  pour  ninety-five  joints  of 
8-in.  pipe  in  one  day,  at  a  total  cost  for 
labor  of  $6.60,  or  a  cost  of  7  cents  per  joint. 
The  total  cost  including  leadite  was  $49,  or 
an  average  cost  per  foot  of  pipe  of  4.3  cents. 
In  this  case  the  saving  is  well  over.  50  per 
cent  of  the  cost  of  making  the  same  joints 
with  lead. 

A  Campaign  Against  Typhoid  Fever 
will  be  conducted  by  the  new  California 
state  sanitary  engineering  department,  re- 
cently established  for  the  purpose  by  the 
State  Board  of  Health  at  Sacramento. 
Prof;  Charles  Oilman  Hyde,  of  the  Uni- 
versity of  California,  has  been  named  con- 
sulting engineer  and  Chester  G.  Gillespie 
will  be  chief  engineer  of  the  new  depart- 
ment. 
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$24,000,000  South  Philadelphia  Railroad  Improve- 
ment Now  Well  Under  Way 

Elimination  of  Grade  Crossings,  Consolidation  of  City-Owned  Water- 
front and  Opening  of  Large  Undeveloped  Tract  Are  Main  Objectives 


ACTUAL  construction  of  the  $24,000,000 
South  Philadelphia  railroad  improve- 
ment was  started  last  April,  and  while  com- 
paratively few  of  the  details  have  as  yet 
been  worked  out,  surveys  and  plans  are 
being  made,  and  at  several  points  the 
changes  are  well  under  way.  The  improve- 
ment affects  an  area  of  nearly  4  miles 
square,  bounded  by  Christian  Street  on  the 
north,  the  Delaware  River  on  the  east,  the 
Philadelphia  Navy  Yard  on  the  south  and 
the  Schuylkill  River  on  the  west.  When  the 
work  is  completed  all  grade  crossings  within 
the  area,  except  in  the  waterfront  district 
adjoining  Delaware  Avenue,  will  have  been 
eliminated;  the  railroad  tracks  in  Oregon 


Avenue,  which  form  a  natural  barrier  to  de- 
velopment south  of  that  avenue,  will  have 
been  removed,  together  with  the  other  po- 
tential barrier  of  tracks  north  of  Packer 
Street;  and,  perhaps  most  important  of  all, 
the  Pennsylvania  and  Baltimore  &  Ohio 
Railroads,  in  exchange  for.  extensive  tracts 
for  water-terminal  and  yard  development 
just  north  of  the  navy  yard,  will  have  turned 
over  to  the  city  waterfront  property  farther 
up  the  Delaware  River,  giving  the  city  its 
first  ownership  of  enough  continuous  water- 
front to  permit  a  definite  and  adequate 
plan  of  development.  In  addition,  the  two 
railroads  will  have  equal  rights  to  a  belt 
line  skirting  the  entire  tract,  and  at  the 


same  time  any  other  railroad  at  any  future 
time  may  connect  to  and  use  the  belt  line 
on  fair  terms. 

What  the  Project  Involves 

Referring  to  the  general  map,  the  essen- 
tials of  the  project  are  as  follows :  The  line 
of  the  Pennsylvania  (Philadelphia,  Balti- 
more &  Washington)  across  the  city  in 
Washington  Avenue  is  to  be  elevated  as  a 
two-track  structure;  the  other  two  lines 
across  the  city,  that  of  the  Baltimore  ft 
Ohio  (Schuylkill  River  East  Side  Railroad), 
in  Oregon  Avenue  and  that  of  the  Pennsyl- 
vania (Delaware  Extension)  north  of 
Packer  Street,  together  with  the  Girard 
Point  and  navy  yard  branches,  are  to  be 
abandoned  and  removed;  to  replace  them 
a  single  belt  line  will  be  built  inclosing  a 
much  larger  area  and  reaching  the  entire 
Delaware  River  waterfront  from  Christian 
Street  south,  as  well  as  the  Philadelphia 
Navy  Yard,  the  Girard  Point  grain  elevator 
and  the  large  industries  along  the  Schuyl- 


Legend 

Existing,  to  remain      i 

Existing,  to  be  removed 
Proposed 
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kill  River;  all  grade  crossings  in  the  dis- 
trict will  be  eliminated,  except  in  the  water- 
front section  adjacent  to  Delaware  Avenue; 
the  Baltimore  &  Ohio  Railroad  will  release 
to  the  city  its  waterfront  property  between 
McKean  and  Jackson  Streets,  a  frontage  of 
900  ft.,  and  the  Pennsylvania  Railroad  will 
likewise  surrender  its  Greenwich  coal  ter- 
minals on  the  waterfront  at  Packer  Street, 
a  frontage  of  2500  ft.,  with  which  com- 
bined frontage  of  3400  ft.  as  a  nucleus  the 
city  hopes  to  acquire  the  intervening  3500 
ft,  of  mostly  undeveloped  waterfront  and 
thus  secure  a  continuous  frontage  of  1  1/3 
miles,  and  the  city  will  begin  at  once  con- 
struction on  the  site  of  the  Greenwich 
terminals  of  the  first  of  a  series  of  300  x 
1200-ft.  piers,  to  be  known  as  the  Moya- 
mensing  development;  in  substituton  for 
the  frontage  given  up  by  the  railroads,  pro- 
vision is  made  for  acquiring  land  for  more 
adequate  developments,  side  by  side,  be- 
tween Hoj't  Street  and  the  navy  yard ;  both 
railroads  will  have  the  unrestricted  right 
to  use  the  belt  line  at  all  times,  without  in 
any  way  surrendering  the  exclusive  use 
of  their  yards,  piers  or  other  terminal  fa- 
cilities, and  will  be  further  protected  by 
individual  vested  ownership  in  two  tracks 
each,  and  the  right-of-way  therefor;  and 
finally,  the  "belt  line"  principle  is  made  of 
general  public  application  by  provision  that 
the  Philadelphia  Belt  Line  Railroad,  a  rail- 
road controlled  by  Philadelphia  trade  or- 
ganizations, or  any  other  railroad,  may  at 
any  time  become  users  of  the  main  tracks 
of  the  system  by  paying  a  suitable  rental 
aa  provided  in  the  agreement,  with  au- 
thority to  lay  two  additional  tracks,  under 
the  Philadelphia  Belt  Line  Railroad  fran- 
chise, if  necessary.  On  the  west  side  this 
belt-line  privilege  will  run  north  only  to 
Passyunk  Avenue.  The  agreement  also 
separates  the  Delaware  Avenue  line  from 
the  rest  of  the  work,  and  affords  the  third 
railroad  an  opptortunity  to  use  part  of  the 
system  without  paying  rental  on  all  of  it. 

History  and  Evolution  of  Plan 

In  order  to  analyze  the  project  more  fully 
and  discover  why  the  particular  streets 
chosen  were  selected  it  is  necessary  to  go 
into  the  history  of  the  improvement.  The 
improvement  had  its  inception  in  1898, 
when  an  attempt  was  made  to  work  out  a 
plan  for  eliminating  the  grade  crossings  on 
the  three  lines  across  the  city.  Nothing 
constructive  was  settled  at  that  time.  In 
1904  plans  were  prepared  for  elevating  the 
two  lines  of  the  Pennsylvania  to  points 
east  of  Broad  Street.  Even  at  that  time 
the  city's  Department  of  Wharves,  Docks 
and  Ferries  was  not  in  existence,  and  the 
possible  unification  of  the  waterfront  did 
not  figure  in  the  changes  contemplated — 
changes  which,  like  those  of  1898,  failed  to 
materialize. 

The  Bureau  of  Surveys,  Department  of 
Public  Works,  continued  its  studies,  how- 
ever, enlarging  their  scope,  and  in  1910  a 
plan  was  produced  which  would  combine  all 
of  the  through  lines  on  one  right-of-way  in 
Twenty-fifth  Street,  crossing  the  city  just 
north  of  the  navy  yard.  This  scheme  con- 
templated elevating  the  Washington  Avenue 
line  and  also  the  new  line.  It  also  recog- 
nized the  possible  benefit  to  both  city  and 
railroads  of  exchanges  in  waterfrontage. 
The  railroads  indicated  willingness  to  enter 
into  it  in  part. 

Once  again,  in  1913,  the  matter  was 
taken  up,  and  this  time  it  was  pushed  to 
an  agreement.    Instead  of  keeping  the  line 


in  Twenty-fifth  Street  all  the  way  from 
Washington  Avenue  to  Girard  Point,  it 
was  decided  to  swing  west  to  Twenty-ninth 
Street  at  Point  Breeze  Avenue,  thereby 
making  the  inclosed  area  larger  and  bring- 
ing the  line  nearer  the  large  industries 
along  the  Schuylkill  River.  Most  of  the 
Twenty-ninth  Street  line  will  be  on  an  em- 
bankment on  private  right-of-way,  but  be- 
cause of  the  high  cost  of  such  right-of-way 
through  the  property  of  the  Atlantic  Refin- 
ing Company,  the  line  at  this  point  will 
swing  over  to  a  viaduct  in  the  street. 

Broad  Street  Bridge 

The  1910  scheme,  again,  contemplated 
keeping  the  line  elevated  all  the  way  east 
to  Broad  Street,  but  this  had  the  double 
objection  that  it  would  have  placed  an  un- 
sightly structure  between  League  Island 
Park  and  the  navy  yard,  and  that,  with  the 
line  only  getting  down  to  grade  at  Seventh 
Street,  it  would  not  have  left  room  from 
there  east  for  economical  train-length  ter- 
minals for  the  two  railroads.  The  new 
plan,  therefore,  brings  the  line  600  ft.  north 


of  the  navy  yard  at  Broad  Street,  which 
thoroughfare  is  being  carried  over  the 
tracks  and  brought  down  to  grade  at  the 
entrance  to  the  navy  yard.  The  bridge, 
which  is  already  well  under  way,  will  be  a 
reinforced-concrete  structure  360  ft.  wide, 
with  park  spaces  on  the  approaches  and 
bridge  itself  to  shut  out  the  view  of  the 
railroad,  and  a  belvidere  will  be  built  just 
north  of  it.  Thus  the  railroad,  instead  of 
being  an  eyesore,  becomes  the  justification 
for  a  fitting  and  artistic  monument  to  mark 
the  end  of  Philadelphia's  principal  thor- 
oughfare and  the  entrance  to  the  navy 
yard. 

From  this  point  east  the  new  belt  line 
is  consigned  to  industrial  purposes,  and 
will  therefore  be  kept  on  the  ground.  Dela- 
ware Avenue  will  be  extended  from  Bigler 
to  Hoyt  Streets,  and  farther  north  it  is 
already  being  widened.  Only  running 
tracks  will  be  allowed  in  it,  however.  Plans 
have  already  been  worked  out  for  an  en- 
tire rearrangement  of  the  local  freight  yards 
just  south  of  Washington  Avenue.  As  a 
convenience  for  switching  the  existing  line 


Pheuminart  Estimate  or  Cost  of  Socth  Philadelphia  Improvement 


Total 
Item  estimated  cost 

WashinRton  Avenue  Branch,  P,  B.  &  W.  R,  R. 
WashinKtoD  Avenue  Elevated  Railroad; 

Thirtieth  .St.  and  Gray's  Ferry  Ave.  to  west  side  of  Broad  St. 
2  tracks  30th  to  25th  Sts.,  3  tracks  25th  to  17th  St.,  and  2 

tracks  17th  to  Broad  St $2,3.50,000 

West  side  of  Broad  St.  to  5th  St.  (2  tracks) 

New  freiRht  station  and  elevated  yard  tracks  between  Broad 

and  17th  Sts 

Car  Rtora«e  yard  south  of  Washington  Ave.  between  18th  and 
lOlh  Sts 


Delaware  Extension,  P.  R.  R. 

Two-track  elevated  railroad  (steel  viaduct)  on  25th  St.  from 
Arsenal  Bridge  to  McKean  St.,  thence  along  Point  Breeze 
Ave.  to  29th  St.,  thence  embankment  to  Passyunk  Ave.  .  .  . 

Three  yard  tracks  from  Magazine  Lane  to  Penrose  Ave.  to  re- 
place tracks  on  Girard  Point  Branch 

Girard  Point  Storage  Co.'s  tracks  and  elevation  to  connect  with 
joint  line 

Two  tracks  on  Delaware  Ave.  from  Bigler  to  Swanson  Sts.,  to  be 
relaid  with  girder  rails,  paving  Delaware  Ave.  from  Reed  to 
Queen  Sta.,  purchasing  Reed  St.  property  and  rebuilding 
yards  and  tracks  to  compensate  for  tracks  removed  from 
Delaware  Ave.,  to  permit  widening  of  Reed  and  Front  Sts. 
and  Washington  Ave 

New  terminal  yards  between  Broad  St.  and  Delaware  Ave.,  not 
including  pier  development,  portion  to  be  paid  jointly  by  city 
and  P.  R.  R.  to  replace  present  facilities  and  provide  for 
dredging 


P.  R.  R.'s       B.  &  O.  R.  R.'s 


portion 


portion 


$2,3.50,000 
1,294,000 

$1,175,000 
647,000 

1,755,000 

877,500 

600,000 

300,030 

$5,999,000 

$2,999,500 

$2,151,00J 

$1,075,500 

338,200 

109,100 

604,6'JO 

302,300 

734,000 


1,500,000 
$5,327,800 


Joint  Four-Track  Line,  29th  St.  and  Passyunk  Ave.  to  Bigler  St 

and  Delaware  Ave. 
Four-track  elevated  railroad,  29th  St.  and  Passyunk  Ave.  to 

Magazine  Lane,  thence  embankment  to  Broad  St.,  including 

Broad  St.  bridge  and  approaches ; $3,280,300 

Four  tracks  at  grade  from  east  side  Broad  St.  to  Bigler  St.  and 

Delaware  Ave 647,000 

Right-of-way    for   fi-track    railroad    from    Magazine    Lane    to 

Bigler  St 228,000 

Connecting  Atlantic  Refining  Co.'s  and  City's  Point  Breeze 

gas  works'  sidings  and  tracks  to  elevated  joint  line 100,000 


.Schuylkill  River  East  Side  R.  R.,  B.  &  O.  R.  R. 

Two-track  railroad  on  embankment  from  Schuylkill   Ave.   to 

Wolf  St.,  thence  on  Wolf  St.  to  29th  St.  and  Passyunk  Ave   . 
Two-track  railroad  on  Delaware  Ave.  from  Bigler  to  Vandalia 

.Sts 


$4,255,300 

$476,000 
130,000 


367,000 


$2,663,900 


$1,021,090 

194,100 

45,600 

30,000 

$1,290,790 


$606,000 

Total  cost  of  work  shared  by  Department  of  Public  Works $16,188,100 

Reed  St.  and 


Additiofuil  yard  facilities  required  by  P.  R.  R., 

Washington  Ave 

Additional  facilitiea  to  be  coiutructed  entirely  at  P.  R.  R.'s  ex- 
pense   

To  replace  waterfront  facilities  on  property  owned  by  P.  R.  R. 
south  of  Hoyt  St 


$273,000 

2,000,000 

1.300,000 

$3,573,000 


$6,954,190 

$273,000 

2,000,000 

1,300,000 

$3,573,000 


$1,021,090 

194,100 

45,600 

30,000 

$1,290,790 

$238,000 

65,000 

$303,000 

$1,593,790 


City's 
portion 


$1,175,000 
647,000 

877,.500 

300,000 

$2,999,500 


$1,073,500 
169,100 
302,300 


367,000 


750,000 
$2,663,900 


$1,238,120 

258,800 

136,800 

40,000 

$1,673,720 

$238,000 

fi.i.OUO 

$303,000 

$7,640,120 


Additional  yard  facilities  required  by  B.  &  O.  R.  R. — new  terminal 
yards  between  Broad  St.  and  Delaware  River  (approximate 
estimate) $1,500,000 

Purchase  by  city  of  Section  1 — piers,  tracks,  etc.,  Delaware  Ave. 
to  pierhead  line  and  Bigler  St.  to  Hoyt  St.  (approximate  esti- 
mate).    (Department  of  Wharves,  Docks  and  Ferries) $2,300,000 


$1,500,000 


Purchase  by  city  of  piers,  tracks,  etc.,  Delaware  Ave.  to  pierhead 
line  and  Jackson  and  McKean  Sts.  (approximate  estimate) . 


1,000,000 
$3,300,000 


$2,300,000 

1,000,000 

$3,300,000 


Penruylvania 

Total  CMt  to  Pennsyl- 
vania  $10,527,190 

LeM  credit  by  city,  pres- 
ent waterfront  property       2,300,000 

Net  cost  to  Pennsylvania    $8,227,190 


Baltimore  tt  Ohio 

Total  cost  to  Baltimore  &. 

Ohio $3,093,790 

I>es8  credit  by  city,  pres- 
ent waterfront  property. .      1 ,000,000 


NeteosttoBaltimoreAOhio  $2,093,790 


Cily  of  Philadelphia 
Cost   to   l)ept.    of    Public 

Works $7,640,120 

Cost  to  Dept.  of  Wharves, 

Docks  and  Ferries 3,300,01)0 

Total  cost  to  city $10,940,120 


Total  con  or  wob« $24,561,100 


September  11,  1915 
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of  the  Baltimore  &  Ohio  in  Vandalia  Street 
from  Oregon  Avenue  to  Delaware  Avenue 
may  remain,  and  may  be  extended  as  a 
single-track  line,  at  the  railroad's  expense, 
to  a  junction  with  the  new  line  south  of 
Hoyt  Street. 

In  general  the  details  of  the  improve- 
ment, such  as  the  railroad  terminal  yards, 
the  exact  location  of  the  main  tracks  and 
the  design  of  the  bridges  and  elevated 
structures  have  not  yet  been  worked  out. 
As  already  stated,  however,  the  question 
of  main  trackage  was  carefully  worked  out 
in  the  agreement  itself  to  protect  the  in- 
terests of  both  city  and  railroads,  and  it 
is  definitely  stipulated  that  four  tracks 
shall  be  laid,  and  operated  as  a  joint  four- 
track  line,  although  the  Pennsylvania  and 
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years.  A  knowledge  of  it  is  necessary, 
however  to  understand  the  problems  in 
which  the  Bureau  of  Surveys  and  the  en- 
gineering departments  of  the  railroads  are 
involved.  The  Bueeau  of  Surveys  is  at 
present  making  a  minute  appraisal  of  the 
property  affected.  The  territory  is  divided 
into  convenient  sections  a  quarter  of  a  mile 
or  so  long,  and  every  item  of  railroad  prop- 
erty within  the  district  is  noted  in  the 
field  and  recorded  in  a  table  on  a  large- 
scale  map  of  the  district.  Ties,  rails, 
switches,  signs,  signals  and  poles  are 
taken  account  of,  and  in  the  case  of 
buildings  to  be  replaced  the  usable  volume 
governs.  Where  the  building  code  requires 
a  more  expensive  type  of  construction  than 
that  existing,  the  city  pays  a  proportion  of 
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the   Baltimore  &   Ohio  will  each  own  and 
maintain  two  of  the  tracks. 

Estimated  Cost 

The  accompanying  table  shows  the  com- 
plexity of  the  distribution  of  the  expense 
of  the  improvement,  as  well  as  the  esti- 
mated cost  of  the  entire  project  and  its 
component  parts.  Except  for  the  water 
terminals,  the  work  in  which  only  one  of 
the  railways  is  concerned  will  be  paid  for 
half  and  half  by  railroad  and  city.  Where 
both  railroads  are  involved  they  each  pay 
30  per  cent  and  the  city  pays  40  per  cent, 
but  in  the  acquistion  of  right-of-way  from 
Passyunk  Avenue  to  Delaware  Avenue,  be- 
cause the  city  acquires  space  for  the  two 
future  tracks  to  be  laid  under  the  fran- 
chise of  the  Philadelphia  Belt  Line  Rail- 
road, it  assumes  60  per  cent  and  the  rail- 
roads pay  only  20  per  cent  each.  The 
water  terminals  surrendered  by  the  rail- 
roads are  treated  as  separate  propositions, 
and  the  city  buys  them  outright  at  ap- 
praised values;  while  the  railroads  pay  the 
entire  costs  of  the  facilities  they  expect  to 
build  on  their  new  terminal  sites.  In  gen- 
eral the  sense  of  the  agreement  is  joint 
participation  in  the  replacement  of  all  ex- 
isting facilities,  and  assumption  of  the  en- 
tire cost  by  the  beneficary  of  any  new 
facilities. 

As  the  general  agreement  was  executed 
in  July,  1913,  most  of  the  foregoing  infor- 
mation  has  been  public  property  for  two 


the  difference  in  cost.  Three  men  from  the 
office  of  assistant  engineer  of  grade  cross- 
ings. Bureau  of  Surveys,  have  been  engaged 
in  the  appraisal  work  for  more  than  three 
months,  and  up  to  middle  of  August  had 
covered  the  territory  along  Delaware  Ave- 
nue from  Christian  Street  to  the  Green- 
wich coal  terminal. 

Personnel 

All  plans  and  specifications  of  the  rail- 
roads are  subject  to  the  approval  of  the 
director  of  the  Department  of  Public 
Works,  and  the  chief  engineer  of  the 
Bureau  of  Surveys.  The  assistant  engineer 
of  the  Grade  Crossing  Division  has  general 
supervision  of  the  preparation  of  plans  and 
specifications,  the  letting  of  contracts  and 
the  construction  work  itself.  Morris  L. 
Cooke  is  director  of  the  Department  of 
Public  Works;  George  S.  Webster  is  chief 
engineer  and  surveyor  of  the  Bureau  of 
Surveys;  George  E.  Datesman  is  principal 
assistant  engineer  and  J.  W.  Phillips  is  as- 
sistant engineer  of  grade  crossings.  For 
the  Pennsylvania  Railroad,  A.  C.  Shand, 
chief  engineer,  is  represented  by  Edward  B. 
Temple,  assistant  chief  engineer,  and  H. 
A.  Lane,  assistant  engineer  of  surveys,  act- 
ing for  F.  L.  Stuart,  chief  engineer,  rep- 
resents the  Baltimore  &  Ohio  Railroad. 
Arthur  McMuUen  Company  of  New  York 
City  has  the  contract  for  the  bridge  and 
approaches  alreadv  under  construction  at 
the  foot  of  Broad  Street. 


Small  Granite  Blocks  Laid  on 
Cement-Sand  Cushion 

Paving  at  Mail  Service  Building.  New  York  City, 

Was  Then  Flushed,  Turning  Cushion  Into 

Concrete — Asphalt  for  Joints 

LACK  of  native  workmen  skilled  in  the 
laying  of  small,  machine-cut  granite 
blocks  in  the  mosaic  pattern  characteristic 
of  Durax  pavement  necesoitated  the  em- 
ployment of  foreign  laborers  on  the  drive- 
ways flanking  Forty-fifth  and  Forty-Sixth 
Streets  in  the  Mail  Service  Building,  be- 
tween Park  and  Lexington  Avenues,  New 
York  City.  The  methods  followed  in  Euro- 
pean countries  where  this  type  of  pavement 
has  been  used  extensively  were  followed  by 
the  Metropolitan  Paving  Company  on  the 
New  York  work,  which  has  just  been  com- 
pleted. The  small  blocks  were  laid  on  a 
concrete  base,  with  a  cushion  of  dry  sand 
and  cement,  which  was  flushed  with  water 
and  allowed  to  set.  Then  the  joints  were 
filled  with  asphalt. 

Perhaps  the  oldest  paving  of  the  kind  in 
this  country  is  that  laid  two  years  ago  at 
the  Brooklyn  Navy  Yard,  where  a  cushion 
of  limestone  chips  was  used.  This  work 
was  described  in  the  Engineering  Record 
of  Aug.  16,  1913,  page  181.  It  is  said  that 
a  block  of  this  paving  will  be  laid  soon  on 
Second  Avenue  as  an  experiment  by  the 
city  of  New  York. 

Paving  Process  Outlined 

The  concrete  base  for  this  paving  is  laid 
in  the  usual  way.  On  it,  in  advance  of  lay- 
ing the  blocks  at  the  Mail  Service  Building, 
was  spread  1  to  IV2  in.  of  a  dry  1  :  2  sand- 
cement  mixture.  In  this,  using  a  paver's 
hammer,  the  workmen  embedded  the  granite 
blocks.  At  the  Brooklyn  Navy  Yard  these 
were  laid,  except  for  a  small  patch,  in 
straight  courses.  The  more  approved  way, 
used  abroad  and  in  the  Mail  Service  Build- 
ing, is  to  lay  the  blocks  on  intersecting  arcs 
of  circles,  forming  a  fan-shaped  mosaic. 
The  blocks  vary  in  size  and  are  not  perfect 
cubes,  yet  it  is  rare  that  the  experienced 
workman  has  to  lay  one  aside;  selections 
of  the  right  block  from  the  pile  are  made 
quickly  and  accurately  by  eye.  A  skilled 
worker  can  lay  20  sq.  yd.  of  these  blocks,  in 
an  8-hr.  day. 

As  soon  as  the  section  of  blocks  is  laid  it 
is  sprinkled  thinly  with  fine  gravel.    This 
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is  broomed  into  the  joints,  filling  them  about 
three-quarters  full.  A  5-ton  roller  is  next 
used,  which  leaves  the  work  with  a  sur- 
prisingly even  surface.  The  pavement  is 
then  flushed  with  a  hose,  washing  about 
one-third  of  the  gravel  out  of  the  joints, 
and  thoroughly  wetting  the  cement-sand 
cushion.  As  soon  as  this  cushion  has  taken 
a  firm  set  a  thin  mix  of  hot  asphalt  is 
poured  over  the  pavement  and  broomed  into 
the  joints.  Some  asphalt  remains  on  the 
surface  of  the  pavement,  but  soon  wears  off. 

Durable  Surface  Formed 

This  pavement  was  laid  to  carry  heavy 
traflk.  The  blocks  make  an  even  surface 
with  a  low  coefficient  of  rolling  friction,  but 
having,  owing  to  the  cr>'stalline  structure 
of  the  granite,  a  high  coeflkient  of  sliding 
friction. 

Since  the  Durax  pavement  at  the  Brook- 
IjTi  Navy  Yard  was  put  down,  others  have 
been  laid  in  Louisville,  Ky.;  Danville,  Va. ; 
Salisbury,  N.  C. ;  Cleveland  and  Columbus, 
Ohio.  

St.  Louis  Gives  Object  Lessons  of 
Water  Waste 

TEN  FAUCETS,  opened  to  give  streams 
var>ing  from  ^s  to  1  32  in.  in  diameter, 
were  tapped  into  a  large  main  and  the  ar- 
rangement was  shown  in  the  office  of  the 
St.  Louis  Water  Department  to  indicate 
to  patrons  the  rate  of  flow.  The  accom- 
panying table  gave  the  following  amounts 


Watsr  Wabt«  prom  Faucets  of  Different  Sizes 
Siaeof  atream.ln.  Flow,  gal.  per  min.  Dally  cost,  cents 
5/8  4.86  63.0 

1/2  4.16  54.0 

7/l«  3.24  42.0 

S/8  1.90  24.7 

S/l(  1.50  18.5 

1/4  1.2»  16.7 

</l«  1.10  14.t 

1/8  0.86  11.2 

1/1«  0.44  5.7 

1/(2  0.11  1.7 


wasted  and  the  cost  at  9  cents  per  1000  gal. 
The  smaller  streams  represent  an  ordinary 
leak  and  the  larger  ones  careless  or  willful 
waste  due  to  allowing  faucets  to  remain 
open. 

The  French  Government  on  Aug.  3  is 
reported  to  have  made  inquiry  in  the  Chi- 
cago lumber  market  for  6,000,000  white  oak 
railway  ties,  calling  for  over  173,000,000  ft. 
board  measure  of  timber.  This  order,  if 
placed,  would  almost  exhaust  the  stock  of 
white  oak  for  ties  in  this  country.  This 
wood  is  specified  because  of  its  long  life, 
untreated.  The  supply  of  creosote,  it  is 
said,  has  been  so  reduced  by  the  blockade 
of  Germany  that  treated  ties  in  this  quan- 
tity are  not  to  be  had. 


Simple  Construction  Reclaims  7000  Acres  of  Rich 

Land  at  Low  Cost 

Dike   Prevents   Periodic   Flooding,  While    Flood-Gates    Normally    and 
Pumping  Plant  in  Times  of  High  Water  Handle  Rain  and  Seepage  Water 

By  H.  M.  BURWELL,  C.E. 
Of  Hermon  Ss  Bunvell,  Vancouver,  B.   C. 


PERIODIC  flooding  of  7000  acres  of  rich 
meadow  land  has  been  prevented  and  its 
use  for  agricultural  purposes  made  possible 
by  construction  costing  only  $109,000.  This 
territory,  known  as  Pitt  Meadows,  is  situ- 
ated along  the  Pitt  River  and  Pitt  Lake 


dike  prevents  high  water  from  backing 
up  and  overflowing  meadows 

in  the  lower  Fraser  River  Valley,  about  20 
miles  east  of  the  city  of  Vancouver,  B.  C. 

Character  of  Project 

The  site  of  the  meadows  was,  no  doubt, 
originally  an  arm  of  the  sea,  which  has 
been  filled  up  by  sediment  carried  down 
by  the  Fraser  River.    Pitt  River  is  a  large, 


deep-water  channel  connecting  Pitt  Lake 
with  the  Fraser  River.  All  are  tidal  waters, 
having  a  daily  average  rise  and  fall  of 
about  3  ft. 

During  the  flood  season  of  the  Fraser 
River  the  water  is  backed  up  over  the 
meadows  for  a  period  of  from  two  to  two 
and  a  half  months,  in  May,  June  and  July, 
which  made  necessary  the  construction  of 
a  dike  around  the  land  to  prevent  its  flood- 
ing, flood-gates  to  drain  off  the  water  at 
low  tides,  and  a  pumping  plant  to  relieve  it 
from  the  accumulated  rainfall  and  seepage 
during  the  period  of  high  water. 

The  land  is  a  rich  alluvial  deposit  with 
a  depth  of  about  2  ft.  of  clay  loam  on  the 
surface,  under  which  is  a  depth  of  about 
10  ft.  of  yellowish  clay,  and  under  this,  in 
places,  as  much  as  1200  ft.  of  river 
silt  and  clay,  ascertained  by  recent  boring 
operations. 

Reclamation  Work 

The  reclamation  work  consisted  prin- 
cipally of  11  miles  of  dike,  with  an  average 
height  of  10  ft.,  a  set  of  flood-gates,  and  a 
pumping  plant. 

The  dike  was  built  a  safe  distance  away 
from  the  river  bank,  on  a  carefully  selected 
site,  which  was  cleared  of  all  timber,  brush, 
roots,  grass  and  rubbish.  A  key  ditch  was 
excavated  and  over  it  the  embankment 
placed.  This  ditch  extended  down  to  the 
clay  subsoil  so  that  when  the  filling  was 
placed  puddle  was  formed  under  the  dike 
that  cut  off  seepage. 

The  dike  was  constructed  with  dipper 
dredges,  the  material  being  taken  from  the 
land  side  in  order  to  provide  a  ditch  for 
drainage  purposes,  which  was,  in  this  case, 
a  very  important  consideration ;  otherwise  it 
probably  would  have  been  advisable  to  have 
taken  the  material  from  the  outside. 

The  dike  has  a  top  width  of  6  ft.  and 
side  slopes  of  l^'o  horizontal  to  1  vertical. 
Between  the  inside  toe  of  the  bank  and  the 
dkch  is  left  a  berm  6  ft.  in  width.  The 
ditch  averages  about  35  ft.  in  width  and 
7  ft.  in  depth.  The  extra  material  required 
for  low  places  was  secured  by  widening  the 
ditch  instead  of  deepening  it. 

The  adopted  level  for  the  top  of  the  dike 
was  fixed  by  the  highest  known  water  level 
of  the  Fraser  River,  which  occurred  in  1894. 
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The  finished  top  being  2  ft.  above  this  level, 
gives  it  an  average  height  above  the  land 
of  about  10  ft. 

Piles  Driven  to  Retain  Banks  Across 
Two  Deep  Sloughs 

Across  two  deep  sloughs  which  intersect 
these  meadows,  the  dike  was  constructed  in 
a  manner  similar  to  the  rest  of  the  work, 
except  that  in  addition  to  the  earth  bank, 
a  quantity  of  brush  and  a  row  of  closely 
driven  piles  were  placed  to  retain  the  slopes 
and  protect  the  dike  against  the  wave  action 
of  the  adjoining  ponds. 

One  of  these  sloughs,  known  as  Sturgeon 
Slough,  extends  through  the  central  part  of 
the  meadows.  It  has  a  total  length  of  about 
3  miles,  a  width  of  from  100  to  150  ft.  and 
a  depth  of  about  20  ft.  It  was  thought 
advisable  to  dike  around  this  slough  for  a 
distance  of  1  mile  inland  from  its  outlet, 
thereby  keeping  open  a  deep  waterway  into 
the  central  portion  of  the  reclaimed  land. 

Along  the  portion  of  the  dike  adjoining 
Pitt  Lake  a  protection  banquette  outside  of 
the  dike  was  constructed  of  surface  soil 
and  sods  to  protect  the  dike  from  the  wave 
action  of  the  lake  and  moving  driftwood. 
This  bank  extends  to  within  3  to  4  ft.  of 
the  top  of  the  dike,  and  has  a  width  of  from 
12  to  15  ft.,  the  material  being  placed  by  a 
dipper  dredge  operated  during  high  water 
along  the  outside  of  the  dike. 

In  addition  to  this  protection  work,  fences 
were  placed  outside  of  it  by  all  exposed 
points.  These  were  built  by  driving  cedar 
piles  on  8-ft.  centers,  to  which  were  spiked 
1%-in.  fir  lumber,  leaving  2-in.  openings 
between  the  boards. 

The  flood-gates  are  located  at  a  point  near 


the  crossing  at  Sturgeon  Slough,  this  being 
the  most  central  place  available.  They  are 
directly  connected  with  the  slough  channel, 
which  acts  as  an  equalizing  reservoir  about 
35  acres  in  area,  giving  a  quicker  discharge 
than  could  otherwise  be  had  if  they  were 
fed  only  from  the  ditch. 

The  flood  sluiceway  has  four  5  x  8-ft. 
openings,  and  is  constructed  of  reinforced 
concrete,  except  the  floor,  which  is  built  of 
fir  timber.  As  this  floor  will  always  be  cov- 
ered with  water  the  timber  will  be  durable 
and  satisfactory  and  the  cost  much  lower 
than  for  concrete.  The  gates  are  hung  at 
a  slight  angle,  and  open  and  close  automati- 
cally with  the  fall  and  rise  of  the  tides. 

Pumping  Plant 

The  pumping  plant  is  located  near  the 
flood-gates,  and  consists  of  one  30-in., 
double-suction,  horizontal,  centrifugal  pump 
having  two  suction  inlets,  each  22  in.  in 
diameter  at  the  pump,  tapering  to  24  in.  in 
diameter  at  the  suction  end.  The  30-in.  dis- 
charge pipe  is  also  enlarged  to  36  in.  where 
it  passes  through  the  dike. 

This  pump  is  driven  by  a  100-hp.  West- 
inghouse  motor,  transmitting  the  power  to 
the  pump  shaft  through  a  Reynolds  silent 
chain  drive.  It  is  set  on  a  concrete  founda- 
tion, resting  on  a  group  of  piles,  at  a  level 
sufficiently  low  to  discharge  under  water  at 
all  stages  during  the  flood  period. 

The  maximum  lift  is  9  ft.  and  the  capacity 
of  the  pun:ip  is  25,000  gal.  per  minute,  which, 
estimated  from  all  the  available  data,  is 
sufficient  to  provide  for  the  rainfall  over  the 
whole  drainage  area  plus  the  seepage  during 
the  months  mentioned. 

The  land  was  granted  by  the  Dominion 


Government  to  the  Pitt  Meadows  Land  Com- 
pany in  the  name  of  W.  R.  Rannie,  at  a 
nominal  price  per  acre,  and  with  the  pro- 
vision that  the  whole  reclamation  work 
would  be  completed  before  May,  1913.  The 
work  was  performed,  under  contract,  by 
Messrs.  W.  A.  Rannie  and  J.  W.  Pile  of 
Vancouver,  B.  C,  at  a  total  cost  of  $109,000 
or  about  $15  per  acre. 

The  unit  prices  were:  Dikes,  14'/,  cents 
per  cubic  yard ;  dams,  24  cents  per  cubic 
yard;  protection  banquette,  10  cents  per 
cubic  yard;  clearing,  $50  per  acre;  grub- 
bing, $75  per  acre;  piling  in  place,  25  cents 
per  foot,  and  lumber  in  place,  $24  per  foot 
b.  m. ;  flood-gates  complete,  $575 ;  pumping 
station,  $9,689. 

The  whole  work  was  performed  under  the 
direct  supervision  of  the  writer,  with  H.  St. 
J.  Montizambert  acting  as  assistant. 
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Recent   Developments  in  Federal 
Evaluation  of  Carriers 

THE  Interstate  Commerce  Commission 
has  assigned  Sept.  30  and  Oct.  1  and  2 
for  the  hearing  of  oral  argument  on  some 
of  the  fundamental  principles  involved  in 
the  evaluation  of  common  carriers,  states  a 
bulletin  issued  by  Thomas  W.  Hulme,  gen- 
eral secretary  of  the  Presidents'  Conference 
Committee.  The  committee  of  counsel  has 
filed  a  brief  with  the  commission  on  behalf 
of  the  Presidents'  Conference  Committee. 
Order  19,  issued  by  the  Division  of  Valua- 
tion May  21,  requires  from  certain  railroad 
companies  information  with  reference  to 
the  purchase  of  telegraph  and  telephone  ma- 
terials and  compensation  paid  for  telegraph 
labor.  Order  20,  dated  May  13  and  issued 
Aug.  24,  requires  the  preparation  of  a  state- 
ment and  chart  showing  the  carrier's  cor- 
porate history,  including  that  of  all  prede- 
cessor companies.  The  order  requires  every 
carrier  upon  whom  it  is  served  to  furnish 
the  information  within  six  months  after 
such  service. 

The  carriers'  organization  is  giving  spe- 
cial consideration  to  the  compilation  of 
rulings  made  by  he  Division  of  Valuation 
in  connection  with  orders  it  has  issued ;  also 
with  reference  to  the  treatment  of  overhead 
bridges,  industrial  side  tracks,  and  the 
methods  by  which  "condition  per  cent"  is 
being  determined  and  noted. 

The  oflice  of  the  general  secretary  has 
been  moved  to  Room  937  of  the  Commercial 
Trust  Building,  Philadelphia,  and  is  under 
the  immediate  supervision  of  H.  C.  Phillips, 
assistant  general  secretary. 
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332 


ENGINEERING    RECORD 


Vol.  72,  No.  11 


Captain  Bernhard  Urges  Development  of  Inland 
Water  Transportation 

Disputes  Assertion  That    It   Is  Not  Needed — Attributes   Its   Decline 
Mainly  to  "Rate- Anarchism,"  Obsolete  Boats  and  Poor  River  Terminals 


DISAGREEING  entirely  with  the  opin- 
ion expressed  by  Col.  W.  W.  Harts, 
Corp  of  Engineers,  U.  S.  A.,  in  his  paper 
on  "Rivers  and  Railroads  in  the  United 
States,"  presented  before  the  American  So- 
ciety of  Civil  Engineers  Feb.  3,  that  river 
development  for  transportation  purposes 
has  gone  too  far  in  the  United  States,  and 
that  inland  water  transportation  will  not 
be  needed  until  some  time  in  the  future, 
Capt.  John  H.  Bernhard,  discussing  the 
paper  at  length  in  the  August  "Proceed- 
ings" of  the  society,  page  1539,  avers  that 
on  the  contrar>'  not  nearly  enough  money 
has  been  spent  on  these  inland  streams 
and  that  the  trouble  with  water  transporta- 
tion in  the  United  States  is  merely  that 
it  is  as  yet  unappreciated.  The  present 
decline  in  the  traffic  he  attributes  to  "rate- 
anarchism,"  poor  river  terminals,  obsolete 
boats,  the  absence  of  proper  connecting 
links  between  existing  routes,  and  poor 
navigation  laws  and  regulations,  Govern- 
ment assistance,  banking  facilities  and  in- 
surance rates.  He  deplores  the  present 
"pork-barrel"  method  of  carrying  out 
waterway  improvements,  and  urges  the 
saner  policy  of  having  each  project  weighed 
on  its  individual,  merits  and,  when  adopted, 
pushed  without  interruption  to  completion. 
He  advocates  the  creation  of  a  Federal 
waterways  department  headed  by  a  cabinet 
minister,  and  would  have  the  commercial 
value  of  a  project  passed  upon  by  water- 
transportation  experts  instead  of  by  army 
engineers  not  specially  trained  for  such 
problems.  He  urges  an  educational  cam- 
paign for  the  building  of  inland  water 
terminals.  He  holds  that  water  transporta- 
tion can  be  both  cheaper  and  faster  than 
rail  transportation,  and  offers  numerous 
figures  in  support  of  his  contention.  In 
illustrating  some  of  his  points  he  describes 
the  trip  made  by  his  1000-ton  barge  from 
New  Orleans  to  St.  Paul  a  year  ago,  and 
also  gives  some  information  about  the  line 
of  barges  to  be  put  on  the  Mississippi 
River  by  the  company  which  he  has  organ- 
ized. 

The  following  notes  are  taken  from  Cap- 
tain Bernhard's  discussion.  As  the  dis- 
cussion occupies  48  pages  of  the  "Proceed- 
ings," it  is  impossible  in  the  limited  space 
available  here  to  bring  out  all  of  the  phases 
of  the  subject  covered  by  him. 

"Rate-Anarchism" 

The  rate  situation  in  the  United  States 
is  based  on  two  faulty  foundations:  (1) 
"Charge  what  the  traffic  will  stand";  and 
(2)  "Any  rate  to  meet  water  competition." 
In  the  preliminary  report  just  published  by 
the  Interstate  Commerce  Commission  for 
the  fiscal  year  ended  June  30,  1914,  the 
average  receipts  were  0.733  cents  per  ton 
mile.  The  rail  distance  between  New 
Orleans  and  St.  Louis  is  700  miles,  which 
would  give,  as  the  average  charge,  based 
on  the  above  figure,  $5.13;  yet  the  follow- 
ing are  some  of  the  rates  in  effect  between 
those  two  cities:  Bridge  material,  $3.50; 
tement,  $2.50;  flour,  $2.80;  grain,  $1.80; 
lumber,  $4;  vehicles,  $5.  The  railroads 
haul  freight  to  river  points  at  a  loss,  and 
then  recoup  themselves  by  exorbitant 
charges  to  off-river  points. 


First-class  freight  is  shipped  from  New 
Orleans  to  Memphis,  396  miles,  for  $9  per 
ton,  or  22.8  mills  per  ton-mile.  To  ship 
the  same  commodities  from  New  Orleans 
to  Amite,  La.,  68  miles,  the  cost  is  $10.40 
per  ton,  or  153  mills  per  ton-mile.  Al- 
though the  distance  from  Birmingham  to 
Tuscaloosa,  Ala.,  is  about  one-eighth  of  that 
from  Birmingham  to  New  Orleans,  the 
average  freight  rate  is  about  one-half  of 
that  to  New  Orleans;  but  Tuscaloosa  is  on 
a  navigable  water,  by  which  New  Orleans, 
Mobile  or  other  cities  may  be  reached. 

Flour  for  domestic  use  moves  from  St. 
Paul  to  New  Orleans  for  $5.50  per  ton; 
from  New  Orleans  to  St.  Paul  (same  rout- 
ing), for  $9.80  per  ton.  The  higher  rates 
are  up  stream.  Had  this  flour  been  moved 
by  water,  and  had  it  been  meant  for  ex- 
port, it  would  have  been  more  cheaply 
loaded  from  barge  to  ship  than  to  ware- 
houses in  the  city;  therefore  the  railroads 
have  a  third  rate,  which  is  the  "export 
rate,"  and  this,  from  St.  Paul  to  New 
Orleans,  is  $3.90. 

Obsolete  Boats 

The  second  reason  for  the  decline  of 
water  transportation  is  the  obsoleteness  of 
the  river  craft,  as  shown  by  comparative 
data  between  a  modern  self-propelled  steel 
barge  which  operated  on  the  Mississippi 
River  between  New  Orleans  and  St.  Paul, 
and  the  prevailing  type  of  Mississippi 
River  boats.  The  1000-ton,  self-propelled, 
twin  screw,  shallow-draft  steel  barge, 
operated  by  two  gas-producer  engines,  had 
a  crew  of  seven  men  and  a  speed  of  8  miles 
per  hour  when  loaded  with  only  1000  tons 
of  cargo.  It  consumed  fuel  at  the  rate  of 
30  cents  per  hour.  Its  cost  complete  was 
$32,000.  The  average  cost  of  a  Mississippi 
River  boat  of  like  capacity  is  from  $60,000 
to  $70,000.  Such  a  boat  has  an  average 
crew  of  54..  Insurance  on  the  barge  was 
4  per  cent  for  fire  and  marine;  on  the 
steamboat  it  is  from  12  to  15  per  cent. 
Fuel  consumption  on  the  barge  was  30  cents 
per  hour,  while  on  the  steamboat  it  is  $4 
per  hour,  both  boats  traveling  at  a  speed  of 
8  miles  per  hour.  The  total  cost  of  opera- 
tion of  the  barge,  including  overhead  ex- 
penses, was  $2,100  per  month ;  on  the  steam- 
boat it  is  $8,100  per  month. 

Another  trouble  on  our  alluvial  streams 
is  the  so-called  "aids  to  navigation."  Great 
difficulties  are  caused  by  the  tardy  adjust- 
ment of  the  Government  channel  lights, 
which  adjustment,  as  a  rule,  is  .so  much  be- 
hind the  actual  changing  of  the  channel  that 
the  Government  marks  do  not  show  where 
the  channel  is,  but  where  it  was. 

Banking  and  Insurance  Handicaps 

Another  obstruction  to  economical  navi- 
gation is  caused  by  the  total  absence  of 
banking  accommodations.  Bills  of  lading 
are  frequently  considered  as  bank  securi- 
ties unless  they  happen  to  be  for  freight 
on  inland  water  craft,  then  the  bank  re- 
fuses them.  With  a  blind  mule  or  an  auto- 
mobile as  security,  one  can  get  at  least  a 
certain  percentage  of  its  value  as  a  loan, 
but  with  the  cheapest  tool  of  transporta- 
tion— a  river  boat — one  might  well  have  to 
sift  the  entire  United  States  in  order  to 


find  a  single  man  or  bank  willing  to  fur- 
nish   reasonable   banking    accommodations. 

Another  important  obstacle  is  the  insur- 
ance rates.  A  barge  carried  from  New 
Orleans  to  St.  Paul,  1921  miles,  90  tons  of 
coffee,  on  which  the  freight  rate  of  $4.25 
per  ton  was  paid.  The  insurance  rate  was 
$2.70  per  ton  and  the  terminal  charges 
were  43  cents,  leaving  a  net  total  of  $1.12 
for  carrying  the  ton  1921  miles.  This  rate 
of  insurance  is  actually  several  times 
larger  than  insurance  on  the  same  com- 
modity from  Brazil  to  St.  Paul,  provided 
it  is  moved  by  rail  from  New  Orleans  to 
St.  Paul. 

There  are  three  reasons  for  this  flagrant 
injustice:  (1)  The  small  inland  water- 
borne  traffic  makes  it  no  fair  average  risk; 
the  laws  of  average  are  hardly  applicable 
for  this  limited  movement.  (2)  The  insur- 
ance companies,  like  most  of  the  people  in 
the  United  States,  do  not  take  water  trans- 
portation seriously;  they  do  not  care  to 
foster  it,  because  they  only  see  possible 
losses,  and  not  even  the  promise  of  a  fu- 
ture. (3)  Most  of  the  insurance  compa- 
nies have  invested  their  securities  in  rail- 
road bonds,  which  circumstance  seems  to 
strengthen  their  belief  that  water  trans- 
portation should  not  be  taken  seriously. 

Inefficient  Terminals 
The  greatest  handicap  to  inland  naviga- 
tion in  the  United  States  to-day,  however, 
is  the  absence  of  terminals.     This  is  espe-         ■ 
cially  true  of  the  Mississippi  River,  where         ~ 
we  are  still  content  with  mud  levees,  slip- 
pery and  cumbersome.    So  important  is  the 
terminal  question  that  it  may  be  said  that 
the    problem    of    inland    transportation    is 
more  a  shore  than  a  water  problem.     Al- 
most   invariably    the    shore    expenses    are 
higher  than  the  actual  cost  of  transporta-        ^ 
tion  from  harbor  to  harbor.    With  the  pres-        M 
ent   river   terminals,   the   height   of   ineffi-  " 

ciency  seems  to  have  been  reached.  The 
shipper  must  carry  his  freight  by  wagon 
over  poor  roads,  move  it  somehow  down  a 
poorly  paved  and  usually  very  steep  bank, 
laboriously  unload  it  by  hand,  roll  it  to  the 
edge  of  a  muddy  levee,  and  watch  it  until 
the  steamboat  may  arrive,  when  it  is 
carried  piece  by  piece  and  stowed  away 
under  the  towering  superstructure  of  an 
American  steamboat,  amid  a  forest  of  deck 
supports;  and  the  process  must  be  reversed 
at  the  other  end  of  the  voyage.  The  only 
exception  to  these  conditions  is  the  city 
of  New  Orleans,  where  covered  sheds  are 
provided,  and  where  mechanical  loading 
and  unloading  devices  are  now  tried. 

The  excessive  terminal  cost  often  offsets 
the  advantage  of  the  low  river  rate.  There 
is  no  port  in  the  Mississippi  valley  at  which 
freight  can  be  transferred  directly  from 
car  to  boat,  or  vice  versa,  except  with  a 
heavy  shifting  arbitrary,  or  by  an  added 
labor  cost  equal  to  from  10  to  50  cents 
per  ton.  For  shipments  originating  or  con- 
signed, locally,  drayage'  cost  and  the  in- 
convenience of  the  present  landings  are  • 
such  that  each  alone  is  sufficient  to  divert 
to  rail  routings  a  large  volume  of  freigbt 
which  otherwise  would  move  by  water  at  a 
distinct  saving  to  the  shipper.  The.se  river 
terminals  lack  even  the  most  commonplace 
necessities,  such  as  decent  streets,  trolley- 
car  connections,  telephones  and  the  tele- 
graph. 

Trial  Barge  Trip  up  the  Mississippi 
The  1000-ton  self-propelled  barge  which 
went   to    St.    Paul    from    New    Orleans    in 
August,  1914,  brought  this  matter  of  high 


September  11,  1915 


ENGINEERING     RECORD 


333 


terminal  expenses  forcibly  to  light.  The 
New  Orleans  freight  was  received,  watched 
and  loaded  for  a  total  of  26 1/2  cents  per 
ton.  At  Jeffries,  La.,  544.6  tons  of  lumJoer 
took  91  hr.  for  loading.  The  entire  cost  of 
loading  and  unloading  to  the  shipper,  to- 
gether with  the  time  loss  to  the  barge,  was 
$807.35,  as  compared  with  the  transporta- 
tion of  the  entire  lumber  cargo  for  $998.37 
— or  $1.80  per  ton  to  carry  the  lumber  1000 
miles  and  $1.46  to  carry  it  to  and  from  the 
barge.  With  any  proper  semblance  of  an 
opportunity  this  lumber  should  have  been 
loaded  in  12  hr.,  saving  79  hr.  or  $305.  The 
total  cost  of  loading  and  unloading  the 
barge  on  the  entire  trip  was  $1,733.12,  or 
63  per  cent  of  the  gross  freight  receipts. 

The  quarantine  regulations  which  have 
to  be  contended  with  are  worthy  of  a  few 
remarks.  This  steel  barge,  which  was  in 
New  Orleans  only  six  hours,  during  the 
day  time,  and  had  been  officially  declared 
"absolutely  rat-proof,"  was  frequently  de- 
tained by  the  various  health  officials  along 
the  route  until  the  very  end  of  its  journey. 
At  St.  Paul,  1921  miles  from  New  Orleans, 
35  days  after  its  departure,  it  received  its 
last  health  inspector,  although  it  had  lain 
five  days  off  Jeffries,  three  at  St.  Louis, 
and  shorter  periods  at  various  other  places, 
had  been  officially  fumigated,  and  had  had 
hundreds  of  visitors. 

The  barge  left  July  6  and  returned  Aug. 
29,  being  gone  a  total  of  54  days  and  8  hr., 
including  loading  and  unloading;  and 
during  that  time  it  covered  3843  miles, 
spending  240  hr.  and  45  min.  in  loading  and 
unloading  1183  tons.  She  lost  8  hr.  and  4 
min.  on  account  of  engine  trouble,  was 
grounded  for  174  hr.  and  10  min.,  or  wait- 
ing for  the  pilot  to  ascertain  the  location  of 
the  channel. 

The  barge  carried  coffee,  rice,  sugar, 
cement,  molasses,  lumber,  flour,  paper  and 
chemicals.  Out  of  the  total  of  1,921,000 
ton-miles  capacity  each  way  it  delivered 
1,066,986  ton-miles  upstream  and  183,181 
downstream,  or  a  total  for  the  round  trip 
of  32  per  cent  of  the  barge's  capacity.  The 
total  gross  receipts  were  $2,762.57,  or  2.21 
mills  per  ton-mile;  the  same  freight  moved 
by  rail  would  have  cost  $4,932.98. 

What  the  Trip  Showed 

The  total  expenses  of  the  barge  were 
high,  and  some  items  were  out  of  all  pro- 
portion on  account  of  the  lack  of  organiza- 
tion and  other  consequences  of  this  "iso- 
lated" trip.  For  instance,  the  extra  pilots, 
needed  because  the  crew  was  totally  un- 
familiar with  the  routes,  received  for  this 
single  trip  in  wages  $1,014.13.  Heavy  ex- 
penses incurred  through  slow  loading  were 
to  a  large  extent  caused  by  the  fact  that 
this  was  an  isolated  trip.  Under  usual 
conditions,  with  a  regular  service  and  more 
boats  than  one  to  carry  all  the  overhead 
and  administration  charges,  the  total  ex- 
penses would  have  been  less  than  $3,500, 
but  the  total  expenses  for  this  3842-mile 
journey  were  $5,740.42,  or  a  total  of  1.65 
mills  per  ton-mile  of  carrying  capacity. 

Had  the  barge  been  fully  loaded  both 
ways  the  gross  receipts  would  have  been 
$8,491,  at  a  rate  of  2.21  mills  per  ton-mile, 
yielding  a  profit  of  $2,750.78  even  under 
the  adverse  conditions  of  this  single  trip— 
and  this  notwithstanding  the  fact  that,  in 
mills  per  ton-mile,  the  freight  rate  of  the 
barge  was  37  per  cent  of  the  rail  rate. 

With  the  exception  of  some  through 
freight,  transportation  by  water  is  faster 
than  by  rail.    A  barge  entirely  inadaptable 


for  Mississippi  River  service,  having  only 
150  hp.  for  1000  tons  carrying  capacity, 
and  spending  18  days  for  loading  and  un- 
loading and  other  delays  along  the  river, 
on  account  of  the  poor  terminals  and  chan- 
nel lights,  averaged  on  its  round  trip,  in- 
clusive of  all  delay,  more  than  72  miles  per 
day.  What  railroads  to-day  can  show  such 
a  speed  in  their  average  shipments? 

Water   Transportation    Cheaper   Than 
That  by  Rail 

It  can  be  shown  that  water  transporta- 
tion can  be  made  cheaper  than  railroad 
transportation.  From  the  Pacific  Coast 
through  the  Panama  Canal  to  the  Atlantic 
Coast,  inclusive  of  canal  tolls,  the  average 
rate  is  $6  per  ton.  The  average  rail  rate 
from  coast  to  coast,  in  a  more  direct  line, 
not  paying  canal  tolls,  is  $22  per  ton.  No- 
where in  the  world  are  coal  and  ore  moved 
more  cheaply  than  on  the  Great  Lakes, 
where  the  average  is  0.4  mill  per  ton-mile. 
General  package  freight  on  the  Great 
Lakes  would  still  be  handled  at  a  great 
advantage  over  the  rail  rate  were  it  not 
for  the  fact  that  water  competition  has 
been  throttled  by  the  railroads.  As  to 
rates  on  canals,  with  the  old  Erie  Canal 
fallen  into  disuse,  the  average  rail  rate  be- 
tween Buffalo  and  New  York  paralleling  it 
is  41/2  mills  per  ton-mile,  while  the  average 
cost  in  the  United  States  is  7V-;  mills  per 
ton-mile.  The  old  canal  is  hardly  a  ditch, 
yet  to-day  freight  js  moving  through  it, 
with  the  same  old  methods  of  a  century 
ago,  at  a  charge  of  3  mills  per  ton-mile. 
The  New  York  State  Barge  Canal  will  re- 
duce the  cost  considerably  more. 

Can  boats  be  built  that  will  give  as  low 
rates  on  the  rivers?  Most  decidedly,  yes. 
The  writer  knows  of  no  more  difficult  route 
in  the  United  States  than  that  from  Tusca- 
loosa, Ala.,  to  New  Orleans.  To-day  barges 
are  movng  coal  at  a  cost  of  %  mill  per 
ton-mile  over  this  route  and  returning 
empty.  Just  such  a  barge,  entirely  unfit 
for  the  Mississippi  service,  was  used  by 
the  writer  in  August,  1914,  the  trip  to  New 
Orleans  to  St.  Paul  and  back. 

Proposed  Mississippi  Barge  Line 

To  illustrate  how  cheap  and  profitable  is 
inland  navigation  in  general,  and  Mississippi 
navigation  in  particular,  the  writer  gives 
some  figures  which  he  compiled  recently 
for  a  group  of  financiers,  who,  on  the 
strength  of  them,  have  agreed  to  furnish 
the  needed  capital  of  $5,000,000  for  the 
Inland  Navigation  Company.  This  com- 
pany, by  May,  1917,  will  place  on  the  lower 
Mississippi,  between  New  Orleans  and  St. 
Louis,  five  barges  (one  reserve  barge), 
each  of  3000  tons  carrying  capacity  and  an 
upstream  speed  of  15  miles  per  hour,  so 
that  a  schedule  may  be  maintained  of  a 
3000-ton  barge  leaving  New  Orleans  and 
St.  Louis  every  Tuesday,  Thursday  and 
Saturday. 

These  barges  will  have  a  maximum  draft 
of  7  ft.  and  will  be  propelled  by  four  pro- 
pellers. The  power  will  be  furnished  by 
four  gas-producer  engines,  with  a  total  of 
2400  hp.  The  barges,  entirely  of  steel,  310 
ft.  long,  of  56-ft.  beam  and  9-ft.  depth,  will 
have  a  weatherproof  cargo  box.  Each 
barge  will  be  equipped  with  wireless  appa- 
ratus, motor  launch,  watertight  bulkheads, 
searchlights  and  many  important  factors  of 
economy.  Each  will  be  manned  by  21  men, 
with  a  combined  monthly  payroll  of  $1,970. 

The  complete  cost  of  each  barge  will  be 
$312,000.     The  estimated  cost  of  operation 


based  on  an  open  season  of  8V2  months  to 
St.  Louis,  9  to  Cairo,  10  to  Memphis  and 
12  to  Vicksburg,  is  $56,160  per  year.  The 
total  fixed  charges  are  $280,800  per  year. 
With  a  working  capital  of  $240,000  a  total 
needed  capital  of  $1,800,000  for  five  barges 
is  needed.  To  this  should  be  added  aux- 
iliaries, such  as  fast  and  powerful  inspec- 
tion tugs,  each  costing  approximately  $45,- 
000,  three  of  which  are  needed;  two  fast 
inspection  launches,  at  a  total  cost  of  $15,- 
000,  and  a  number  of  smaller  launches. 
There  will  be  wireless  stations  at  Memphis, 
St.  Louis  and  New  Orleans,  the  total  cost 
of  these  stations  to  be  $40,000.  This,  with 
$10,000  for  office  equipment  and  extras, 
makes  $200,000  for  extra  equipment,  or  a 
total  of  $2,000,000. 

Time  and  Cost  of  Trip 

In  theory  the  barge  will  make  the  trip 
from  New  Orleans  to  St.  Louis  in  80  hr. 
running  time,  but  in  practice,  when  fog, 
wind,  engine  troubles  and  grounding  play 
an  important  part,  an  upstream  trip  of  4':> 
days  should  be  estimated.  The  loading  and 
unloading  of  each  terminal  should  not  take 
more  than  12  hr.,  so  that  the  round  trip 
may  safely  be  based  on  9  days,  estimating 
a  speed  for  the  downstream  trip  at  an 
average  of  171/2  miles  per  hour.  On  this 
basis  the  five  barges  will  make  187  trips 
per  year,  so  that  the  fixed  charges  with  the 
profits  amount  to  a  total  of  $3,640.60  per 
trip. 

The  expenses  per  trip  figure  as  follows: 


Fixed  charges,  including  interest  and  proflts  $3,640.60 

Wages,    including    insurance 639.00 

Subsistence     102.47 

Fuel     840.00 

Supplies    400.00 

Extras,  at  3  per  cent 291.00 

Total    $5,913.07 

Or,  in  round  numbers,  $6,000. 


With  the  barge  fully  loaded  on  each  trip, 
freight  could  be  moved  from  New  Orleans 
to  St.  Louis  for  $1  per  ton,  which  would 
give  a  yearly  dividend  of  26  per  cent  and 
establish  a  100-per  cent  sinking  fund  within 
12  years.  It  seems  safe  to  estimate  that 
the  barges  will  soon  be  loaded  to  80  per 
cent  of  their  capacity,  or  $1.25  per  ton 
from  New  Orleans  to  St.  Louis.  The  rail 
rates  are  such  that  during  the  winter  the 
company  should  be  prepared  to  stand  an 
estimated  loss  of  $180,000,  because,  in 
many  cases,  the  rail  rate  from  Vicksburg, 
Memphis  or  Cairo,  East  St.  Louis  is  more 
than  the  water  rate  from  New  Orleans  to 
St.  Louis.  This  makes  an  additional  total 
charge  of  17' 2  cents  per  ton  over  the 
entire  year,  and  the  administration,  so- 
liciting and  advertising  is  estimated  at 
about  7'2  cents  per  ton.  Thus,  outside 
of  loading  and  unloading,  or  switching 
charges,  the  total  rate  per  ton  from  New 
Orleans  to  St.  Louis  should  be  $1.50  per 
ton. 

Special  Terminal  Barges 

The  cost  of  loading  and  unloading  in- 
cludes only  the  removal  of  freight  to  and 
from  the  barge.  The  value  of  the  barge 
is  $32.22  per  hour,  so  that  everj'  hour's 
delay  means  a  tax  of  1.34  cents  per  ton,  and 
economical  transport  with  the  greatest  des- 
patch is  of  the  utmost  importance.  It  is 
the  intent  to  make  stops  only  at  cities 
where  there  are  proper  modern  terminal  fa- 
cilities, or  which,  either  as  a  community  or 
through  individual  shippers,  have  signed 
for  sufficient  freight  to  and  from  to  justify 
the  company  in  establishing  its  own  river 
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terminals  at  such  cities.  The  loadinsr  and 
unloading  are  to  be  taken  care  of  by  a  sep- 
arate company. 

It  is  proposed  to  build  some  of  these 
terminals  as  floating  terminals,  so  that  they 
HMj- .  be  ranoved.  The  deck  of  such  a 
terminal  can  always  be  at  the  same  height 
as  that  of  the  barge  deck ;  and  the  terminal 
is  to  be  connected  by  tracks,  running  over 
the  roof  of  the  terminal  barge  cargo  box, 
over  a  hinged  apron,  to  the  belt  railway, 
if  there  is  such,  or  otherwise  to  the  various 
railroad  tracks.  This  floating  terminal  col- 
lects and  disburses  the  freight,  and  care 
will  be  taken  that  it  is  ready  for  loading 
on  the  arrival  of  the  barge,  and  also  that 
preparations  are  made  to  have  the  loading 
and  unloading  proceed  simultaneously. 
Such  a  terminal  will  always  have  a  little 
more  than  twice  the  capacity  of  the  barge 
which  it  serves;  the  terminals  will  be 
equipped  with  wireless  apparatus,  two  10- 
ton  traveling  cranes  with  40-ft.  booms, 
and  also  telphers,  conveyors  and  electric 
trucks. 

The  main  deck  of  the  terminal  barge  will 
connect  directly  with  the  street  by  a  road- 
way 40  ft.  wide,  running  through  the  cen- 
ter of  the  barge  from  end  to  end.  The 
height  of  the  transfer  barge  will  be  regu- 
lated by  water  pumped  out  or  let  in,  as 
necessao'.  so  that  the  transfer  and  trans- 
portation barges  will  always  be  at  the  same 
height  during  the  loading  and  unloading. 

It  is  assumed  that  the  total  crew  on 
shore  will  necessitate  a  combined  yearly 
payroll  of  $125,000,  plus  insurance,  or 
about  14  cents  per  ton  received  or  deliv- 
ered. The  transfer  barge  complete  with  all 
its  appliances  will  cost  $300,000 ;  and  inter- 
est, depreciation,  insurance,  repairs  and 
harbor  dues  will  amount  to  15  per  cent  per 
year,  or  4'i.  cents  per  ton.  Thus  the  total 
shore  expenses,  outside  of  switching 
charges  or  car  hire,  will  be  20  cents  per 
ton.  and  estimating  the  profits  at  20  per 
cent  the  charge  would  be  25  cents  per  ton. 

Hence,  the  total  charges  from  New 
Orleans  to  St.  Louis  are  10  cents  for 
switching  charge  and  car  rental,  25  cents 
for  loading,  $1.50  for  transportation,  25 
cents  for  unloading  and  20  for  car  hire  and 
switching  charges  in  St.  Louis,  or  $2.30 
per  ton.  This  charge  will  be  reduced  to 
$1.92  as  soon  as  the  Interstate  Commerce 
Commission  has  readjusted  the  present 
switching  and  rate  arbitraries.  This  rate 
covers  receiving  in  cars  at  warehouse  and 
delivery  at  warehouse  of  consumer.  When 
received  and  delivered  at  the  river  termi- 
nals the  charge  will  be  reduced  to  $1.82  per 
ton,  and  if  it  is  guaranteed  that  the  barge 
will  be  loaded  to  full  capacity  the  charge 
will  be  reduced  to  $1.45  per  ton.  This  lat- 
ter should  be  the  ultimate  and  total  charge, 
and  it  is  the  company's  aim  to  be  able  to 
make  a  rate  of  1.2  mills,  water  distance,  or 
2  mills  per  ton-mile,  rail  distance. 

Not  Smaller,  but  Sanee,  Expenditures 
Are  Needed 

The  writer  does  not  believe  that  we  need 
to  look  forward  to  smaller  expenditures  on 
our  waterways,  but  believes  that  saner 
methods  of  spending  money  on  them  are  re- 
quired. Instead  of  making  yearly  hap- 
hazard appropriations,  each  project  in  itself 
should  be  approved  or  condemned,  and,  if 
approved,  authority  should  be  given  to 
carry  out  the  work,  a  lump  sum — based  on 
the  estimate  of  competent  engineers — being 
set  aside  for  the  purpose,  instead  of  as  it 
is  now  done,  on  the  installment  plan,  with 


frequent  intervals  of  idleness  on  account 
of  some  filibuster  or  change  in  politics. 

We  are  still  employing  as  engineers  for 
our  waterways  the  army  engineers  of  the 
Government,  trained  as  army  engineers  and 
not  as  water  or  transportation  engineers. 
They  have  given  ample  proof  of  their  effi- 
ciency, but  this  is  rather  a  tribute  to  their 
brains  than  to  their  training.  Long  ago 
there  .should  have  been  in  the  United  States 
a  separate  department  (with  a  cabinet  min- 
ister at  its  head)  for  waterways.  It  is  a 
decided  error  in  judgment  to  have  the  army 
engineers  pass  upon  the  commercial  value 
of  a  project  presented  for  their  considera- 
tion, as  their  training  and  experience  do 
not  make  them  proper  judges  of  the  com- 
mercial value  of  such  projects.  How  fre- 
quently have  they  stated  that  certain 
needed  links  between  waterways  were  of 
no  commercial  value  because  there  was  at 
that  date  no  actual  freight  moving  over 
that  route! 

Since  1875  $680,552,501,  or  about  $17,- 
000,000  per  year  have  been  spent  on  rivers 
and  harbors  in  the  United  States.  This  is 
only  4  per  cent  of  the  total  amount  spent 
on  railroads,  and  is  less  than  has  been 
spent  on  the  waterways  of  Holland.  The 
United  States  has  not  spent  enough  by  far 
for  waterways,  and  much  more  will  have 
to  be  expended. 

The  general  assertion  that  our  railroads 
move  freight  at  greatly  less  charges  than 
those  of  Europe  is  incorrect.  The  low- 
class  commodity  and  bulk  freight  in  Ger- 
many, France,  Belgium  and  Holland  moves 
by  water.  If  all  such  low  commodities  as 
moved  by  water  in  these  countries,  with 
their  low  rates,  were  eliminated  from  the 
figures  for  the  United  States,  the  general 
average  cost  of  transportation  would  be 
considerably  higher.  To  get  a  fair  com- 
parison there  should  be  omitted  from  the 
American  figures  all  those  pertaining  to 
the  movement  of  coal,  ore,  lumber,  grain, 
oil  and  steel. 

Conclusion 

The  great  trouble  with  water  transporta- 
tion in  the  United  States  is  its  absence. 
There  are  very  few  people  in  the  country 
familiar  with  the  problems  of  water  trans- 
portation, and  its  almost  total  absence 
makes  the  number  of  its  competent  cham- 
pions small.  In  lieu  of  these,  it  has  an 
army  of  politicians  who  fight  for  "water 
improvement"  for  the  sake  of  the  spoils; 
a  large  number  of  well  meaning,  poorly  led 
and  frequently  ill-advised  citizen.s,  and  a 
considerable  legion  of  highly  trained  and 
experienced  transporters  who  can  regard 
water  transportation  only  from  their  stand- 
point in  life — that  of  railroad  men. 

Inland  water  transportation  is  sadly 
needed,  and  the  writer  believes  that  it  can 
be  revived  through  the  following  meas- 
ures: 

1.  Waterways,  harbors,  bridges  and 
quarantines  should  be  combined  in  a  new 
department  with  a  cabinet  officer  as  head, 
the  department  employing  engineers  spe- 
cially educated  for  this  at  West  Point,  but 
not  under  direct  charge  of  the  army  officials 
while  engaged  in  the  waterway  department. 

2.  The  decision  as  to  which  of  the  new 
waterways,  if  any,  are  a  commercial  neces- 
sity, should  not  be  made  by  such  engineers, 
but  by  a  group  of  transportation  experts, 
specially  employed  by  the  Government. 

3.  A  definite,  concise,  uniform  plan — a 
system  of  waterways  improvement  and  de- 
velopment— should  be  prepared  by  this  de- 
partment for  the  entire  United  States,  Con- 


gress to  modify  or  improve  this  and  ap- 
propriate a  yearly  lump  sum  to  be  spent  in 
approaching  this  ideal. 

4.  All  States  and  communities  should  be 
in  duty  bound  to  build  inland  water 
terminals,  just  as  they  now  feel  obligated 
to  build  sea  terminals. 

5.  An  educational  campaign,  in  munici- 
palities, for  the  building  of  belt  railroads, 
warehouses  and  other  facilities  of  commu- 
nication to  the  harbor,  should  be  instituted. 

6.  The  riverfront  should  be  under  public 
ownership. 

7.  It  is  an  absolute  necessity  that  the 
abuse  of  the  rail  rates  to  meet  water  com- 
petition shall  be  stopped;  successful  water 
transportation  means  rail  rates  tied  down 
to  fixed  charges  per  ton-mile,  plus  terminal 
charges,  and  enforced  exchange  of  freight 
between  water  and  rail  terminals. 

8.  This  measure  is  opposed  to  the 
licensing  of  pilots,  or  to  the  compulsory 
employment  of  licensed  officers. 

9.  It  provides  for  uniform  and  federal 
quarantine  law. 

10.  Our  waters  and  coasts  should  be  open 
for  navigation  to  any  nationality  or  trade. 


Oil-Mixed  Concrete  Found 
Generally  Damp- Proof 

Recent  Tests  Under  Service  Conditions  Reported 

by  Logan  Waller  Page  Show  Good  Results  for 

Waterproofing  Purposes 

THAT  oil-mixed  Portland-cement  con- 
crete is  a  cheap  and  effective  solution  of 
the  problem  of  producing  damp-proof  or 
waterproof  structures  under  low  heads  is 
confirmed,  in  general,  by  the  results  of 
actual  service  conditions  reported  by  Logan 
Waller  Page,  director,  Office  of  Public 
Roads,  in  Bulletin  230  just  issued  as  a  re- 
vision of  the  previous  Bulletin  46  of  the 
U.  S.  Department  of  Agriculture.  Previous 
experiments  and  results  were  abstracted  in 
the  Engineering  Record  of  Oct.  14,  1911, 
page  445.  The  following  abstract  gives  the 
results  reported  for  some  actual  structures 
built  according  to  the  specifications  and  di- 
rections issued  as  a  result  of  applications 
to  the  Office  of  Public  Roads. 

Results  of  Service  Tests 

The  use  of  oil-mixed  concrete  on  five  dif- 
ferent sections  of  road  surfaces  laid  in  1910 
in  widely  separated  cities  and  towns  seem 
to  show,  to  date,  that  no  apparent  advan- 
tage has  been  gained  by  the  addition  of  10 
per  cent  of  oil.  Several  tanks  constructed 
of  oil-mixed  concrete  in  the  testing  labora- 
tory of  the  Office  of  Public  Roads  have  re- 
mained absolutely  watertight  since  their 
completion  more  than  a  year  ago.  One  of 
these  tanks  was  made  of  1 :2 :4  mixture, 
using  10  per  cent  of  oil,  based  on  the  weight 
of  cement  in  the  mixture.  It  is  4V2  ft.  deep 
and  is  used  for  storing  concrete  test  speci- 
mens, the  bottom  being  4  in.  thick  and  be- 
ing deposited  on  the  cement  floor  of  the 
laboratory.  The  sides  are  6  in.  thick  and 
are  reinforced  with  l^-in.  deformed  steel 
bars.  A  second  tank  was  built  merely  by 
plastering  oil-mixed  Portland  cement  mor- 
tar against  expanded  metal  of  'L'-in.  mesh. 
Although  the  sides  and  bottom  of  this  tank 
are  only  1  in.  thick,  it  is  absolutely  water- 
tight against  about  2  ft.  head  of  water. 

A  number  of  firms,  corporations  and  in- 
dividuals applied  to  the  Office  of  Public 
Roads  for  information  in  regard  to  using 
this  oil-cement  concrete  in  various  struc- 
tures.     Specifications    and    directions    for 
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mixing  and  using  the  materials  were  sup- 
plied. Later,  inquiries  were  made  relative 
to  the  success  met  with.  Many  inquiries 
were  not  answered,  but  of  the  twenty-nine 
replies  received,  only  three  were  wholly  un- 
favorable, while  a  fourth  was  partly  so.  The 
following  favorable  and  satisfactory  re- 
sults are  worthy  of  note: 

1.  Retaining  wall,  1:3:5  concrete  with 
10  per  cent  oil ;  satisfactory  in  every  way. 

2.  Swimming  pool  with  20-in.  wall  under 
5-ft.  head,  original  results  with  "ceresit" 
unsatisfactory,  covered  with  scratch  coat 
'i  in.  thick  on  which  flat  tile  were  laid.  It 
is  now  two  years  old  and  has  never  leaked 
since. 

3.  Eighteen-inch  cellar  walls  5  ft.  high 
of  1:2:4  concrete  with  10  per  cent  of  oil. 
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use  of  oil-mixed  mortars  and  concrete  as  a 
Cheap  and  effective  solution  of  the  problem 
of  waterproofing  for  a  great  many  types  of 
concrete  construction  under  low  pressure 


Algae  Growths  Cover  Atlanta 
Sewage  Filters 

From  2.5  Acres  of  Beds  Laborers  Removed  About 
One  Ton  of  Leathery  Material 
By  CHARLES  C.  HOMMON 

Chemist  and  Bacteriologist  in  Charge,  Atlanta,  Ga. 

DURING  the  first  part  of  October,  1914, 
there  began  to  appear  on  the  upper  sur- 
face of  the  stones  in  the  sprinkling  filter 
beds  at  the  Peachtree  Creek  sewage  treat- 


LEFT — TWO  TONS  OF 
DRY  ALGAE  FROM 
TWO  AND  A  HALF 
ACRES  OF  BED 


Some  of  the  pieces  were  6  in.  square,  and 
fearing  they  might  clog  up  the  lower  layers 
of  the  filter  medium  or  the  underdrains,  an 
attempt  was  made  to  remove  the  growth  by 
raking  it  off.  This  was  not  found  practical, 
80  laborers  were  set  to  work  picking  it  off 
by  hand.  It  was  found  that  by  letting  the 
growth  dry  from  four  to  five  hours  it  prac- 
tically freed  itself  from  the  filter  medium, 
and  pieces  as  large  as  8  ft.  square  could  be 
picked  up. 

The  filter  effluent  contained  considerably 
more  suspended  matter  for  a  few  days  after 
the  beds  were  cleaned,  but  they  soon  went 
back  to  normal  and  the  stones  in  the  beds 
at  the  present  time  are  practically  as  clean 
as  they  were  before  the  beds  were  put  into 
service  two  years  ago.  Except  for  the  first 
few  days  after  the  beds  were  put  back  into 
operation  there  was  no  apparent  difference 
in  the  quality  of  the  effluent  after  the  growth 
was  removed.  The  excellent  condition  of 
the  filter  beds  during  the  spring  and  sum- 
mer months  suggests  the  possibility  that 
the  matted  growth  over  the  surface  during 
the  winter  held  the  suspended  matter  back 
and  thus  prevented  the  usual  clogging  that 


waterproofed  against  supersaturated  earth 
filling  with  excellent  results. 

4.  Mortar  mixed  1 :2  with  5  per  cent  oil 
used  to  plaster  inside  of  various  water 
tanks  of  different  sizes.  Mortar  "works" 
better  than  plain  mortar.  Results  satis- 
factory. 

5.  Eight-inch  foundations  and  a  cistern 
12  ft.  deep  made  of  1:3:4  wet  concrete  with 
5  per  cent  oil  are  perfectly  damp-proof. 

6.  Floor  of  grain  bins  covered  with  1:1 
mortar  with  15  per  cent  oil  is  perfectly 
hard  and  waterproof. 

7.  Paving  block  12  x  14  in.  5  ft.  with 
1:3  mortar  and  2  per  cent  oil  used  as  fac- 
ing. Gave  hard  smooth  surface,  impervi- 
ous to  moisture. 

8.  Facing  of  soffit  of  concrete  arch,  1 :2 
mortar  with  10  per  cent  oil.  Waterproofed 
concrete  is  in  excellent  condition,  non- 
waterproofed  concrete  badly  disintegrated. 

9.  Basement  walls  of  buildings  subject  to 
ground  water  action;  1:1:3  concrete  with 
2  per  cent  oil  is  absolutely  waterproof,  while 
stone  wall  above  continually  admits  water. 

10.  Cellar  walls  subjected  to  4-ft.  head 
of  water.  Wall  6  in.  thick,  of  1:2:4  con- 
crete and  10  per  cent  oil,  showed  only  a 
slight   sweating   through   the  joints. 

The  following  results  were  unfavorable: 

1.  Cement  blocks  for  track  paving  of 
1:2:4  wet  concrete  with  10  per  cent  oil 
were  not  successful ;  blocks  were  never  used. 
Oil  was  added  for  toughness. 

2.  Tank  to  hold  1  per  cent  solution  of 
sulphuric  acid  at  150  deg.  Fahr.  Not  suc- 
cessful, acid  dissolved  concrete. 

3.  Floor  of  cellar  coated  with  1 :3  mortar 
2  in.  thick  with  6  per  cent  of  oil.  As  much 
water  as  before  coating  was  applied. 

These  experiments,  on  the  whole,  give 
very  encouraging  results  and  point  to  the 


RIGHT  —  LABORERS 
PICKING  UP  THE 
DRY  COATING  ON 
FILTERS 


ment  works  in  Atlanta  (Engineering  Rec- 
ord, July  3,  page  4)  a  growth  that  was  later 
classified  as .  blue-green  algae  belonging 
to  the  Osciliatoria  family.  The  growth 
was  first  noticed  forming  around  the  risers 
and  nozzles,  but  soon  spread  in  a  fine  green 
film  over  the  whole  surface  of  the  filter  bed. 
It  appeared  that  the  nozzles  formed  a  sort 
of  nucleus,  or  starting  point  for  the  growth, 
which  gradually  became  thicker  and  thicker 
over  the  whole  bed  until  in  March  of  this 
year  it  was  Vi;  in.  thick  in  places.  The 
heaviest  growth  extended  approximately  3 
ft.  from  each  nozzle. 

The  top  surface  of  the  growth  was  dark 
green  in  color,  while  the  middle  and  under- 
neath portions  were  dark  brown.  It  was 
leathery  in  texture  and  quite  firm.  When 
the  growth  was  in  a  healthy  condition  it 
clung  very  tenaciously  to  the  stones,  and 
sometimes  when  picking  up  a  piece  of  it  six 
or  eight  stones  would  be  so  firmly  bound 
together  by  it  that  they  could  be  carried 
from  the  bed  without  dropping  off.  In 
places  it  caused  considerable  pooling  of  the 
sewage,  but  at  no  time  was  this  serious. 

Growth. Dries  in  April 

In  the  middle  of  April,  however,  the 
growth  began  to  dry  up  in  places,  break 
loose  from  the  stones,  and  apparently  was 
going  to  sluff  off  and  pass  through  the  beds. 


takes  place  in  filters  during  the  colder 
months.  The  underneath  portion  of  the 
growth  of  algae  appeared  to  contain  mate- 
rial filtered  out  of  the  sewage,  and  there  is 
no  doubt  that  a  great  deal  of  suspended 
solid  matter  was  held  back  and  much  of  it 
oxidized  by  the  algae,  which  are  known  to 
consume  a  considerable  quantity  of  nitro- 
gen. This  class  of  algae  does  not  give  off 
oxygen  to  the  same  extent  that  some  of  the 
other  algae  do,  but  the  oxygen  they  did  give 
off  and  the  suspended  solids  held  back  and 
partly  oxidized  must  have  been  beneficial  to 
the  filters  during  winter. 

Effect  of  Cold  Weather 

The  writer  believes  that  these  growths 
ought  not  to  be  disturbed  during  cold 
weather,  or  as  long  as  they  remain  in  a 
healthy  growing  condition  and  cling  tightly 
to  the  surface  of  the  stone,  but  when  they 
threaten  to  break  up  and  pass  on  through 
the  filters  it  is  time  to  put  the  filters  out  of 
service,  allow  the  growth  to  dry  out,  and 
remove  it. 

Ten  laborers  cleaned  2.5  acres  of  filter 
beds  in  four  days  and  removed  approxi- 
mately 2000  lb.  of  material.  Allowing  $1.50 
per  day  per  laborer  and  $3  per  day  for  a 
foreman,  made  a  total  cost  of  $72  for  clean- 
ing 2.5  acres  of  filter  beds,  or  $28.80  per 
acre. 
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Cost  of  Bituminous  Surfacing 
for  Roads  Analyzed 

California   Highway  Department   Itemizes  Figure 

of  8.46  Cents  Per  Square  Yard  Paid  for 

Typical  Surfacing  on  Concrete  Base 

BITUMINOUS  surfacing  has  recently 
been  completed  on  an  8-mile  stretch  of 
highway  near  San  Luis  Obispo,  Cal.,  in 
Division  V  of  the  California  highway  sys- 
tem. Carefully  itemized  costs  have  been 
kept  by  the  division  engineer  on  each  part 
of  the  work,  and  they  have  been  summar- 
ized in  the  following  cost  data.  The  fig- 
ures are  based  on  two  coats  of  oil,  each  ap- 
plied at  the  rate  of  V,  gal.  per  square  yard. 
The  concrete  base  was  15  ft.  in  width  and 
the  stretch  to  be  surfaced  43,660  ft.  in 
length,  making  a  total  area  of  72,766  sq.  yd. 
In  Table  1  the  cost  of  oil  is  based  on  the 
price  paid  by  the  State  when  buying  oil  in 
5000-bbl.  quantities  and  includes  delivery  to 


TA1U.K   2 — Cost  of  operating  Oil   Hkatino  Plant 

Total  materials   J8S.4« 

Total  labor   184.00 

Interest  and  depreciation 96.00 

Overhead  and  supervision    (10  per  cent)..  36.85 

$405.31 


order  to  keep  up  with  the  laborers,  could 
average  about  4020  lin.  ft.  of  15-ft.  pave- 
ment per  8-hr.  day  at  a  total  cost  of  $9 
per  day,  or  0.134  cents  per  square  yard  of 
surface.  The  laborers  were  paid  at  the  rate 
of  $2.25  per  day  and  the  team  at  $4.25  per 
day. 

Screenings  were  unloaded  by  hand,  being 
shoveled  from  cars  into  patent  loading 
chutes  in  a  5-ton  motor  truck,  and  were  then 
hauled  to  the  desired  points  along  the  road. 
The  average  daily  cost  of  unloading  was 
therefore  16  cents  per  ton.  The  trucks  made 
trips  averaging  1.6  miles  in  length  over  ex- 
cellent roads,  and  handled  1727  tons  at  a 
cost  of  $944.69  or  12.2  cents  per  ton-mile. 


APPLYING  ROAD   OIL   ON    A   CONCRETE   BASE    IN    CALIFORNIA 


the  siding  nearest  the  work,  unloading  from 
the  cars  and  heating  ready  for  use.  The 
price  of  broken-stone  screenings  includes 
delivery  in  piles  along  the  pavement  as  de- 
sired by  the  contractor.  The  total  cost  in 
the  table  divided  by  the  area  gives  a  unit 
cost  of  7.69  cents  per  square  yard,  to  which 
it  was  considered  fair  to  add  10  per  cent  for 
division  superintendence  and  headquarters 
overhead,  thus  bringing  the  total  unit  cost 
up  to  8.46  cents  per  square  yard. 

An  analysis  of  the  cost  of  handling  the 
oil  shows  that  on  this  particular  stretch  of 
highway  1191.6  bbl.  were  unloaded  and 
heated  at  a  total  cost  of  $405.31,  or  34  cents 
per  bbl.  This  sum  was  made  up  as  shown 
in  Table  2. 

The  oil  was  hauled  in  a  5-ton  motor  truck 
an  average  of  8.5  miles  from  the  railroad 
siding,  one  truck  supplying  an  average  of 
2000  lin.  ft.  of  15-ft.  pavement  per  day. 
The  truck  and  operators  cost  $20  per  day 
and  the  cost  of  applying  the  oil  was  there- 
fore 0.6  cent  per  square  yard.  The  con- 
crete was  cleaned  by  a  horse-drawn  broom 
assisted  by  laborers  with  hand  brooms.  The 
crew  of  three  laborers  and  a  double  team, 
the  latter  being  required  only  half  time  in 


TAn.a   1 — MATmiAL   and   I.,asok   Cost 

Materlala: 

CMI,  1H1.«  bbl.  at  tl $1,191.60 

Scraenlnss,  10K.8S  tons  at  $1.16 1,202.74 

ScrccnlnBs,  (90.14  tons  at  $1.12 772.96 

Incidental  tools  and  supplies 217.99 

Interest  and   depreciation    on    oil    plant 
and  equipment    96.00 

Labor: 
Total  payrolls  and  truck  rental. 2,113.01 

$5,594.30 


This,  however,  does  not  include  interest  or 
depreciation  charges. 

After  the  oil  had  been  applied,  a  suitable 
amount  of  crushed  rock  screenings  were 
spread  so  as  to  absorb  all  surplus  oil  and 
take  up  the  "bleeding."  The  work  of 
spreading  the  screenings  cost  0.405  cents 
per  square  yard,  this  item  including  five 
laborers  at  $2.25  per  day,  accompanied  for 
a  time  by  a  double  team  and  driver  at  $4.50 
per  day.  On  the  total  area  of  72,776  sq.  yd. 
there  were  used  50,047.2  gal.  of  oil,  or  0.689 
gal.  per  square  yard,  and  17,227  tons  of 
screenings,  or  0.0238  tons  per  square  yard. 

The  work  was  done  under  the  general 
supervision  of  Austin  B.  Fletcher,  State 
highway  engineer.  W.  C.  Howe  was  division 
engineer  in  immediate  charge  of  the  work. 


Eight  Tunnels,  seven  of  them  double- 
tube,  and  five  bridges,  costing  collectively 
probably  $150,000,000,  will  connect  Long 
Island  with  the  west  bank  of  the  East  River 
when  the  facilities  now  being  built  or  pro- 
posed for  immediate  construction  in  New 
York  City  are  finished.  The  bridges,  from 
the  upper  bay  to  the  sound,  are  the  Brook- 
lyn, Manhattan,  Williamsburg,  Queensboro 
and  Hell  Gate  bridges.  The  tunnels,  count- 
ing the  same  way,  are  the  pre.sent  subway 
tubes,  the  Whitehall-Montague  Street  tun- 
nels, the  Old  Slip-Clark  Street  tunnels,  the 
Fourteenth  Street-Eastern  tunnels,  the 
Pennsylvania  tunnels,  the  Queensboro  or 
Steinway  tunnels,  the  Sixtieth  Street  tun- 
nels, and  the  Consolidated  Gas  Company's 
Astoria  tunnel. 


Cincinnati    Plant  Has   Elimi- 
nated Water-Borne  Typhoid 

Annual  Report  of  Water  Department  Shows  High 

Efficiencies  of  Settling  Basin  and  Low 

Operating  Costs 

TYPHOID  statistics  of  Cincinnati  for 
1914  show  an  enormous  reduction  in  the 
number  of  cases — fewer  cases,  according 
to  the  latest  annual  report  of  the  water  de- 
partment, than  were  ever  reported  before 
since  the  municipality  became  a  real  city. 
For  the  four  years,  beginning  with  1904, 
previous  to  the  construction  of  the  filter 
plant,  the- number  of  cases  was  1646,  746, 
1940  and  1252.  The  deaths  for  these  years 
were  279,  155,  239  and  157.  For  the  seven 
years  since  the  plant  has  been  in  operation 
cases  each  year  are  reported  as  follows,  the 
last  year  being  1914:  235,  218,  183,  238, 
187,  266  and  128.  For  corresponding  years 
the  number  of  deaths  was  67,  46,  21,  43,  28, 
23  and  23.    The  population  is  about  406,000. 

Plant  Efficiencies 

The  efficiency  of  the  settling  basin  in  re- 
moving turbidity  has  been  9  per  cent  greater 
than  ever  before,  74.1  per  cent  of  the  sedi- 
ment-producing turbidity  being  settled  out. 
The  average  turbidity  was  120  parts  per 
million,  as  compared  with  204,  the  average 
of  the  preceding  six  years.  The  median 
turbidity  was  one-half  of  the  average. 

Entering  the  coagulating  basin  the  water 
contains  an  average  of  31  parts  per  million, 
62  per  cent  less  than  in  the  preceding  six 
years.  These  basins  removed  21.7  per  cent, 
the  lowest  record  since  the  plant  was 
started.  The  water  went  to  the  filter  with 
one-fourth  the  usual  amount  of  turbidity, 
5  parts  only. 

Sulphate  of  iron  was  applied  at  the  aver- 
age rate  of  170  lb.  per  million  and  the  lime 
at  95  lb. 

Wash-water  to  the  extent  of  2.24  per  cent 
was  used,  as  compared  with  2.65  per  cent  in 
1913.  The  average  period  of  service  of  the 
filters  was  19.5  hr.,  or  2.24  hr.  longer  than 
for  the  preceding  year.  This  was  due  prin- 
cipally to  less  trouble  with  microscopic 
plant  growths  in  the  river  and  settling 
basin. 

Bacterially  the  filtered  water  contained 
an  average  of  36  germs  per  cubic  centi- 
meter and  the  median  number  was  20.  In 
the  river  there  were  16,500  bacteria  per 
cubic  centimeter  on  the  average,  but  the 
median  number  was  only  2900.  For  54.54 
per  cent  of  the  time  the  numbers  ranged 
from  1000  to  100,000  bacteria  per  cubic  cen- 
timeter. Liquid  chlorine,  equal  to  0.82  lb. 
per  million  gallons,  was  applied  to  the  fil- 
tered water,  reducing  the  numbers  of  bac- 
teria 83.6  per  cent.  During  95  per  cent  of 
the  time  the  filtered  water  had  less  than 
100  bacteria.  The  B.  coli  index  indicates 
that  approximately  15,000  bacilli  of  this 
species  were  present  in  every  liter  of  river 
water,  while  only  two  or  three  could  be 
found  in  the  same  amount  of  filtered  water. 

Cost  of  Operation 
The  total  cost  of  operating  and  maintain- 
ing the  plant  was  $3.38  per  1,000,000  gal. 
of  filtered  water  delivered  into  the  service 
mains.  Of  this  amount  $0.39  was  for  main- 
tenance and  $1.21  for  coagulating  chemicals. 
The  chlorine  cost  was  8.6  cents  per  million 
gallons.  Total  costs  per  million  gallons  for 
the  six  years  previous  to  1914  were  $4.24, 
$4.26.  $4.19.  $4.12,  $3.84  and  $3.92,  and  for 
chemicals,  $1.72,  $1.89,  $1.93,  $1.86,  $1.78 
and  $1.67.  i 


NEWS  OF  THE  WEEK 

Passmg  Events  i„  the  Civil  Engineerinj  and  Contracting  Field, 


Arkansas  City  Fights  Losing  Battle 
to  Save  Its  Levee 

Five  thousand  sand  bags  used  in  reinforc- 
ing the  city  levee  at  Newport,  Ark.,  proved  of 
no  avail  in  saving  the  levee  when  the  Missis- 
sippi reached  an  unprecedented  stage  during 
the  heavy  storms  and  rains  of  the  last  two 
weeks  in  August.  In  regard  to  the  exact  ex- 
tent and  nature  of  the  damage  to  the  levee  at 
Newport,  A.  S.  Madding,  city  engineer,  in  a 
letter  to  the  Engineering  Record,  says: 

"Owing  to  the  fact  that  the  water'  is  still 
very  high,  it  would  be  impossible  to  give  any- 
thing but  a  rough  estimate  of  the  damage  done, 
but  the  new  causeway  across  Newport  Lake' 
connecting  Newport  and  East  Newport,  seems 
to  be  damaged  more  than  any  of  the  levees  in 
this  immediate  vicinity.  This  causeway  was 
completed  last  spring  at  a  cost  of  approx- 
imately $30,000.  Its  surface  was  temporarily 
made  of  shells,  as  the  engineer,  Major  W.  J. 
Parks  of  Pine  Bluflf,  was  contemplating  paving 
It  this  winter.  Owing  to  the  depressed  finan- 
cial conditions  in  this  county  at  present,  due  to 
1*6  damage  done  by  the  overflow,  it  is  probable 
that  the  causeway  will  be  rebuilt  at  once,  but 
will  not  be  paved  this  winter.  The  present 
estimated  damage  to  the  causeway  is  placed  at 
$5,000. 

"Newport  is  built  in  a  triangular  shaped 
area  and  is  surrounded  by  levees  built  by  the 
Iron  Mountain  Railroad,  the  Rock  Island  Rail- 
road and  the  city.  The  city  levee  despite  its 
sand-bag  reinforcing  broke  early  in  the  flood. 
Most  of  the  water,  however,  came  in  through 
the  Rock  Island  dump  from  Newport  Lake. 
When  the  water  started  receding  the  city 
levee  was  dynamited  in  several  places  in  order 
to  let  the  water  go  out  that  way.  The  Iron 
Mountain  Railroad  Company's  engineers  esti- 
mate their  damage  at  $100,000,  the  greater 
portion  of  which  is  in  this  county. 

"The  Village  Creek  levee,  which  is  about  9 
miles  below  this  city  on  White  River,  is  re- 
ported to  have  broken  in  six  places,  but  the 
engineers  have  made  no  estimate  of  the 
damage. 

"The  sanitary  work  is  being  conducted  un- 
der the  direction  of  Dr.  J.  H.  White,  senior 
surgeon  of  the  United  States  Public  Health 
Service,  and  Dr.  C.  W.  Garrison,  State  health 
oflicer,  who  were  joined  Sept.  3  by  J.  A.  La 
Prince,  chief  sanitary  engineer  for  the  United 
States  Government.  Large  forces  of  men  are 
working  under  these  officials,  and  every  effort 
is  being  made  to  restore  things  to  normal  con- 
ditions. It  is  reported  that  work  will  be  begun 
on  all  levees  immediately." 


^rlo  ■  ^^u-  ^  necessary  contemplated  in- 
hllnl^^  *••«  <=«P«<="y  of  the  reduction  plant  is 
being  delayed  by  the  company  until  the  water 
question  has  been  adjusted.  The  city  plans, 
m  the  meantime,  subject  to  the  approval  of 
the  Los  Angeles  City  Council,  to  apply  the 
revenue  from  the  sale  of  the  refuse  toward  the 
purchase  of  automobile  trucks  for  hauline 
garbage  from  Hollywood  to.the  reduction  plant 
in  Los  Angeles.  If  the  water  question  is  set- 
tled shortly,  however,  the  reduction  company 
expects  to  be  able  to  handle  the  entire  garbage 
accumulation  of  the  city  by  the  first  of  the 
year. 


Survey  Looking  to  Improvement  of 
Colorado  River  Recommended 

The  Chamber  of  Commerce  of  Austin,  Tex 
has  received  information  to  the  effect  that 
Lieut-Col.  Charles  S.  Riche,  Corps  of  Engi- 
neers, US.  A.,  in  charge  of  the  Galveston 
District  of  the  Gulf  Division,  has  recommended 
that  a  survey  looking  to  the  improvement  of 
the  Colorado  River  be  made.  It  is  estimated 
that  the  cost  of  making  this  river  navigable 
would  amount  to  $8,000,000. 


Colorado  Branch  of  American  Society 
to  Entertain  Visiting  Engineers 

Sightseeing  trips  from  Colorado  Springs  to 
the  Garden  of  the  Gods  by  four  different  routes 
have  been  arranged  by  the  Colorado  associa- 
tion of  members  of  the  American  Society  of 
Civil  Engineers,  for  the  benefit  of  members 
of  the  various  National  engineering  societies 
en  route  to  the  International  Engineering 
Congress  at  San  Francisco.  The  association 
will  not  hold  any  formal  meeting  in  September. 


Pennsylvania  Has  Made  No  Move 
to  Enter  Detroit 

Newspaper  reports  that  the  Pennsylvania 
Company,  which  operates  the  Pennsylvania 
Lines  West  of  Pittsburgh,  would  spend  $20,000,- 
000  to  effect  an  entrance  into  Detroit,  are  en- 
tirely without  foundation,  writes  a  representa- 
tive of  that  company.  Vice-President  Atter- 
bury,  who,  it  was  alleged,  had  given  out  the 
information,  was  not  in  Detroit  the  day  he  was 
said  to  have  made  the  statement  there. 


Texas  Law  Will  Compel  Building  of 
Many  Sewage-Disposal  Plants 

Many  sewage-disposal  plants  will  be  built  in 
Texas  within  the  next  year  or  so  due  to  the 
going  into  effect,  Jan.  1,  1917,  of  the  new  anti- 
stream-pollution  law,  which  prohibits  the 
emptying  of  raw  sewage  into  the  streams  of 
the  State. 


Los  Angeles  Garbage  Controversy 

The  Board  of  Public  Works  of  Los  Angeles 
has  arranged  temporarily  to  sell  to  ranchers 
and  stock  raisers  in  the  vicinity  the  city's 
accumulation  of  garbage — about  274  tons  a 
day — pending  settlement  of  a  controversy  be- 
tween the  city  and  the  Pacific  Reduction  Com- 
pany over  the  question  of  water  rental.  The 
reduction  company  contends  that  the  city 
should  furnish  free  of  cost  all  the  water 
necessary  for  the  operation  of  the  reduction 
plant.  "The  city  admits  its  obligation  to  supply 
water  but  claims  it  is  entitled  to  chargre  for 


Milwaukee  May  Spend  $2,000,000  a 
Year  on  Sewerage  System 

At  the  last  minute  the  State  Legislature  of 
Wisconsin  passed  a  bill  enabling  Milwaukee 
to  issue  bonds  to  the  extent  of  $2,000,000  per 
year  for  a  sewerage  system  and  disposal  works. 
The  City  Council  must  exercise  its  judgment 
as  to  how  much  shall  be  issued  each  year.  An 
ordinance  for  a  part  of  the  $2,000,000  for 
this  year's  needs  is  now  before  the  Aldermen. 

The  2,000,000-gal.  activated-sludge  plant, 
which  was  started  in  July,  is  well  under  way, 
bids  for  the  machinery  being  received  Aug. 
19.  This  IS  the  first  activated-sludge  plant 
built  for  service  in  this  country.  It  will  have 
a  4-hr.  peiiod  of  aeration,  a  25-per  cent  sludge 
content  and  25-min.  sedimentation.  The  plant 
is  to  be  completed  by  Nov.  15  so  that  it  may 
be  operated  throughout  the  winter  to  deter- 
mine the  effect  of  low  temperatures  on  the 
continuous-flow  method.  No  time  will  be  lost 
in  starting.  Activated  sludge  with  which  to 
seed  the  new  plant  is  being  manufactured  at 
the  testing  station.  The  sewerage  work  in 
Milwaukee  is  being  carried  out  under  .the  di- 
rection of  T.  Chalkley  Hatton,  chief  engineer 
of  the  sewerage  commission. 


New  England  Men  Plan  Me- 
morial for  Dexter  Brackett 

Committee  Named  to  Raise  Fund  at  Thirty-fourth 
Annual  Convention  of  Waterworki  Aaiociation 

in  New  York  Thi»  Week 
Members  of  the  New  England  Waterworks 
Association  at  the  thirty-fourth  annual  con- 
vention held  at  the  Waldorf-Astoria  Hotel. 
New  York,  Sept.  7,  8  and  9.  have  complete! 
plans  for  perpetuating  the  memory  of  Dexter 
Brackett,  past-president  of  the  association,  who 
died  August  26.  By  a  resolution  proposed  by 
Charles  W.  Sherman  of  Boston  a  fund  is  to 
be  raised  and  ite  interest  devoted  to  a  prize 
for  the  best  paper  each  year  or  to  research 
work,  the  final  arrangement  being  left  to  the 
executive  committee  of  the  association.  Presi- 
dent Leonard  Metcalf  appointed  Frederic  P 
Steams,  Alfred  D.  Flinn  and  Allen  Hazen  as 
a  committee  on  the  Brackett  memorial. 

The  convention  opened  on  the  morning  of 
Sept.  7  with  an  active  membership  of  965,  the 
largest  in  the  history  of  the  association.  On 
the  morning  of  Sept  9  the  secreUry's  records 
showed  a  registration  of  586,  of  which  213 
were  members,  261  guests  and  112  associate 
members. 

President  MetcalTs  Message 
In  acknowledging  the  good  wishes  for  the 
convention's  success,  expressed  by  New  York 
City  officials  on   Sept.   7,   President  Leonard 
Metcalf  said  in  part: 

"There  is  manifest  throughout  the  country 
a    tendency   toward    progressive   development 
based  upon  a  policy  of  placing  in  charge  of 
large  works  men  whose  abilities  have  steadily 
been  proved  in  smaller  tasks.     This  policy  of 
promotion  on  merit  augurs  well  for  the  future 
of  the  waterworks  profession.    Another  factor 
which  will  surely  contribute  to  larger  things 
is  the  spirit  of  co-operation  which  exists  among 
waterworks  men  in  the  United  States.     It  is 
unparalleled  the  world  over,  and   I  say  this 
after  having  observed  conditions  in  the  princi- 
pal European  countries.    It  is  attributable  in 
large  measure  to  the  work  of  such  associations 
as  ours.     The  Catskill  aqueduct,  now  nearing 
completion,  is  a  convincing  demonstration  that 
municipal  waterworks  on  a  large  scale  can  be 
constructed  efficiently,  economically  and  hon- 
estly if  responsibility  is  placed  upon  engineers 
of  tested  ability." 

Status  of  Catskill  Aqueduct 

At  the  first  session  J.  Waldo  Smith  chief 
engineer  of  the  New  York  Board  of  Water 
Supply,  told  of  the  present  status  of  the 
Catskill  aqueduct  work.  The  aqueduct  proper, 
92  miles  long,  will  be  completed  next  month 
and  more  than  half  of  it  has  been  carefully 
tested.  Recent  hydraulic  experiments  have  dis- 
closed that  its  capacity,  making  a  reasonable 
allowance  for  loss  due  to  growths  which  ac- 
cumulate in  years  of  use,  is  about  650,000,000 
gal.  per  day.  Tests  at  two  of  the  deep  pressure 
tunnels  have  disclosed  a  surprisingly  small 
amount  of  leakage.  The  Ashokan  reservoir  is 
substantially  completed  and  at  the  present  time 
contains  about  80,000,000,000  gal.  of  a  total  of 
128,000,000,000  gal.  of  water. 

Studies  for  a  filtration  plant  in  connection 
with  the  Catskill  supply  are  under  way,  but,  if 
built,  it  cannot  be  completed  before  1920. 

It  is  confidently  expected,  Mr.  Smith  stated, 
that  by  Jan.  1,  1916,  the  aqueduct  will  be  in  a 
condition  of  a  large  machine  with  many  work- 
ing parts  which  have  just  been  assembled  for 
the  first  time  and  which  have  not  been  adjusted 
or  tested.  Some  of  the  parts  of  the  machine 
are  necessarily  of  new  and  untried  design 
to  satisfy  conditions  never  before  met  with 
The  problem  that  will  then  confront  the  Water 
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Board  on  Jan.  1,  1916,  is  the  adjustment  and 
ta>t  of  this  machine,  the  training  of  the  operat- 
ing force  and  the  "tuning-up"  and  synchroniz- 
ing of  the  entire  plant  It  is  believed  that 
this  may  require  all  of  the  year  1916. 

Water  Supply  Across  Swamp 

How  the  cities  of  Beverly  and  Salem,  Mass., 
have  united  forces  in  a  plan  to  deliver  an 
auxiliary  water  supply  from  the  Ipswich  River 
through  a  canal  crossing  two  miles  of  swamp 
land  to  an  existing  reservoir  was  explained  by 
Francis  F.  Longley  of  the  firm  of  Hazen, 
Whipple  &  Fuller.  Although  the  design  of  the 
work  was  comparatively  simple  there  were  com- 
plicating factors  relating  to  the  time  at  which 
water  might  be  taken  from  the  river,  its 
quantity  and  the  minimum  flow  of  the  stream. 
The  scheme  of  delivery  by  the  open  canal 
proved  to  be  far  more  economical  than  the  pipe 
line  and  after  the  swamp  had  been  cleared 
during  winter  a  dredge  cut  a  new  channel. 

In  his  paper  delivered  Tuesday  evening  H. 
W.  Clark  of  the  Massachusetts  State  Depart- 
ment of  Health  told  how  the  water  supply  of 
South  Norwalk,  Conn.,  was  improved  both 
physically  and  bacteriologically  by  double  sand 
filtration.  At  this  plant  the  algae  problem  was 
solved  without  resort  to  the  use  of  copper 
sulphate. 

In  the  discussion  Allen  Hazen  characterized 
the  South  Norwalk  work  as  the  most  complete 
for  removing  tastes  and  odors  ever  built. 
"We  have  devoted  a  great  deal  of  attention  to 
the  removal  of  disease-producing  bacteria 
from  water  supplies,"  Mr.  Hazen  said,  "but 
have  given  scant  attention  to  the  betterment  of 
water's  physical  properties.  There  is  an  op- 
portunity for  much  useful  work  along  this 
line." 

In  response  to  President  Metcalf's  request 
for  a  few  words  from  the  president  of  the 
American  Waterworks  Association,  Nicholas  S. 
Hill,  Jr.,  of  New  York  City,  made  an  urgent 
plea  for  the  amalgamation  of  all  waterworks 
interests  in  the  United  States  in  a  single  Na- 
tional body.  This  question,  it  will  be  recalled, 
arose  at  the  Cincinnati  convention  of  the 
American  association  last  year  and  George  G. 
Earl,  then  president  of  the  American  associa- 
tion, made  the  suggested  merger  the  chief 
topic  of  his  presidential  address. 

New  Committee  on  Leakage 

A  new  committee  on  leakage  and  pipe  joints 
was  appointed  at  this  week's  convention.  It  is 
the  outgrowth  of  the  discussion  which  followed 
the  paper  on  "A  Test  of  Leakage  from  Lead 
Joints,"  by  Arthur  H.  Smith,  engineer.  Asso- 
ciated Factory  Mutual  Fire  Insurance  Com- 
panies of  Boston.  The  committee  consists  of 
Frank  A.  Barbour,  Carleton  E.  Davis,  S.  E. 
Killam,  Caleb  M.  Saville,  Henry  B.  Machen 
and  A.  H.  Smith. 

Three  of  the  association's  past-presidents 
were  elected  to  honorary  membership  this 
week.  They  are  Edwin  C.  Brooks,  formerly 
superintendent  of  the  Cambridge  water  depart- 
ment; George  A.  Stacy,  superintendent  of  the 
Marlboro  (Mass.)  waterworks,  and  Robert  J. 
Thomas,  superintendent  of  waterworks  at 
Lowell,  Mass. 

The  nominating  committee  to  select  officers 
to  be  ballotted  on  next  year  was  named  by 
President  Metcalf  as  follows :  F.  A.  Mclnnes, 
of  Boston;  E.  W.  Kent,  of  Newport,  R.  I.;  J. 
Waldo  Smith,  of  New  York;  E.  E.  Lochridge, 
of  Springfield,  and  A.  E.  Blackmer,  of  Boston. 

DiaciiBS  Valves 

At  the  superintendent's  session  Wednesday 
morning,  interest  centered  upon  the  subject  of 
valves,  but  no  agreement  was  reached  as  to  the 
relative  merits  of  valves  of  the  solid  wedge  or 
the  double  disk  type.  The  topic  was  introduced 
by  papers  read  by  George  H.  Finneran,  of 
Boston,  and  J.  M.  Diven,  of  Troy,  N.  Y.  In 
the  Boston  Water  Department,  which  manufac- 
tures all  of  its  own  valves,  a  decided  preference 
for  the  solid  wedge  type  is  manifest.  This 
opinion  was  also  concurred  in  by  A.  0.  Doane, 
of    the    Metropolitan     Waterworks,     Boston. 


Many  of  the  other  speakers,  however,  favored 
the  double-disk  valve. 

A  valuable  paper  for  anyone  who  is  contem- 
plating the  construction  of  wire  fences  with 
concrete  posts  was  the  one  by  Ralph  N. 
Wheeler,  department  engineer.  Board  of  Water 
Supply,  New  York  City. 

Excursions 

On  Wednesday  the  convention  went  by  boat 
down  New  York  Harbor  and  up  the  Hudson 
River,  while  for  Thursday,  the  last  day,  a 
trip  to  the  Kensico  dam  of  the  Catskill  aque- 
duct was  scheduled. 


A.  R.  Hirst,  State  highway  engineer,  Wis- 
consin; H.  E.  Breed,  first  deputy  State  high- 
way engineer.  New  York;  W.  W.  Marr,  chief 
highway  engineer,  Illinois;  T.  H.  MacDonald, 
State  highway  commissioner,  Iowa;  Lamar 
Cobb,  State  engineer,  Arizona;  Prevost  Hub- 
bard, chief,  U.  S.  Division  of  Road  Material 
Tests;  Henry  Welles  Durham,  consulting  engi- 
neer. New  York  City;  G.  P.  Coleman,  State 
highway  commissioner,  Virginia,  and  J.  E.  Ma- 
loney,  engineer.  State  Highway  Commission, 
Colorado. 


Artist's  Conception  of  Rock  Exca- 

Program    for    Pan-American    Road  nation  Wins  Prize 

P<->ntrr*:>«<!  Tccn*>rl  "^^^  accompanying  illustration  is  reproduced 

v,ougic&&  1.&&UCU  jj.^jjj  ^^  artist's  conception  of  "Labor."     The 

The  official  program  of  the  Pan-American  painting  was  a  prize  picture  resulting  from  a 
Road  Congress,  to  be  held  at  Oakland,  Sept.  movement  described  in  the  Literary  Digest. 
13-17,  has  been  issued. 
The  official  hotel  head- 
quarters will  be  at  the 
Hotel  Oakland.  The 
congfress  will  be  opened 
at  10.30  a.  m.,  Sept. 
13,  with  addresses  by 
governors  from  four 
States.  There  will  also 
be  addresses  by  the 
Mayor  of  Oakland ; 
James  A.  Barr,  director 
of  congresses  at  the  ex- 
position; Fairfax  Har- 
rison, president  of  the 
American  Highway  As- 
sociation, and  G.  W. 
Tillson,  president  of  the 
American  Road  Build- 
ers' Association,  and 
consulting  engineer  to 
the  borough  president 
of  Brooklyn. 

There  will  be  morn- 
ing and  afternoon  ses- 
sions throughout  the 
congress.  Papers  will 
deal  with  the  history 
and  future  of  highway 
improvements,  highway 
legislation.  National, 
State  and  local  respon- 
sibility for  road  condi- 
tions, location,  drain- 
age, foundations, 
bridges  and  structure.^, 
limitation  and  regula- 
tion of  highway  indebt- 
edness, surfacings  and 
resurfacings,  account- 
ing, engineering  super- 
vision, justifiable  out- 
lay, convict  labor, 
equipment,  traffic, main- 
tenance, dust  suppres- 
sion and  cleaning. 

Among  the  speakers  there  will  be  G.  W. 
Tillson;  A.  N.  Johnson,  highway  engineer. 
Bureau  of  Municipal  Research,  New  York 
City;  Col.  E.  A.  Stevens,  State  commissioner 
of  public  roads.  New  Jersey;  William  R.  Roy, 
State  highway  commissioner,  Washington ;  Paul 
D.  Sargent,  chief  engineer.  State  Highway 
Commission,  Maine;  George  W.  Cooley,  State 
engineer,  Minnesota;  W.  S.  Gearhart,  State 
engineer,  Kansas;  Clifford  Older,  bridge  eng:i- 
neer,  State  Highway  Department,  Illinois; 
Nelson  P.  Lewis,  chief  engineer.  Board  of 
Estimate  and  Apportionment,  New  York  City; 
A.  B.  P'letcher,  State  highway  engineer,  Cali- 
fornia; H.  R.  Carter,  highway  engineer, 
Arkansas;   Prof.  L.  S.   Smith,  department  of  

highway  engineering.  University  of  Wiscon-     General  Goethals  Urges  Revision  of 

sin;  A.  D.  Williams,  chief  road  engineer.  West 


Courtesy,    Literary    Digest 
BOCK    EXCAVATION    UNDER    THE    ARTIST'S    BRUSH 

The  European  war  has  driven  to  this  country 
many  young  artists,  who,  without  connections 
or  plans,  have  been  unable  to  turn  their  art 
into  a  means  of  livelihood.  To  encourage  them 
to  continue  their  efforts  rather  than  enter 
other  fields,  a  movement  was  launched  for 
establishing  competitions  with  cash  prizes. 
The  subject  of  the  painting  competition  con- 
ducted early  this  summer  was  "Labor,"  and 
many  of  the  paintings  had  to  do  with  civil 
engineering  endeavor,  such  as  the  construction 
of  skyscrapers,  and  the  digging  of  the  Panama 
Canal.  The  picture  shown  was  by  Martinus. 
Anderson,  and  was  considered  particularly 
American. 


Virginia;  W.  A.  McLean,  chief  engineer,  On- 
tario Highway  Commission;  F.  F.  Rogers, 
State  highway  cbmmissioner,  Michigan;  W.  D. 
Uhler,  chief  engineer.  State  Highway  Depart- 
ment, Pennsylvania;  J.  C.  Little,  chief  engi- 
neer, Roland  Park  Company,  Baltimore;  Cur- 
tis Hill,  city  engineer,  Kansas  City;  M.  M. 
O'Shaughnessy,  city  engineer,  San  Francisco; 


Panama  Toll  Rules 

Maj.  Gen.  George  W.  Goethals,  speaking  be- 
fore the  San  Francisco  Commercial  Club  Sept. 
8,  expressed  the  need  for  uniform  rules  for 
measuring  vessels  and  charging  tolls  at  Pan- 
ama Canal.  The  present  systen)  lacks  such 
rules,  and  he  thinks  the  basis  of  charges  should 
be  carrying  capacity,  including  deck  loads. 
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Russia   Places  Large  Rail  Order  in 
United  States 

The  Russian  Imperial  Railways  Commission 
has  placed  orders  for  115,000  tons  of  rails  and 
accessories,  which  will  be  furnished  by  the 
Cambria  Steel  Company,  the  Pennsylvania 
Steel  Company,  the  Illinois  Steel  Company  and 
the  Tennessee  Coal,  Iron  &  Railroad  Company. 
Robert  W.  Hunt  &  Company  have  been  com- 
missioned to  make  what  is  known  as  their 
"special  inspection"  of  these  115,000  tons  of 
rails  and  accessories. 


Northwestern    Highway   Men   to 
Meet     inj   Cedar     Rapids 

Plans  for  the  second  annual  meeting  of  the 
Northwestern  Road  Congress,  to  be  held  at 
Cedar  Rapids,  Iowa,  Oct.  4  to  7,  have  been 
completed  and  the  advance  program  issued. 
Twenty-one  papers  dealing  with  various  phases 
of  road  work  are  scheduled  for  presentation. 
Among  the  papers  to  be  read  are  those  by  W. 
W.  Marr,  Illinois  State  highway  engineer,  on 
"The  Value  of  a  Traffic  Census  in  Determining 
the  Type  of  Road  to  Be  Constructed,"  and 
Dean  A.  Marston,  Iowa  State  highway  com- 
'missioner,  on  "The  Highway  Engineer — His 
Present  and  Future  Field." 


News  of  Engineering  Societies 

The   Northwestern  Association  of  Members 
of   the   American   Society   of   Civil   Engineers 

will  hold  its  annual  meeting  at  the  St.  Paul 
Commercial  Club,  St.  Paul,  Sept.  17.  Dinner 
will  be  served  and  officers  for  the  coming  year 
will  be  elected.  The  subject  of  discussion  will 
be  "Foundations  for  Buildings  and  Engineer- 
ing Structures."  The  discussion  will  be  led 
by  W.  E.  King,  C.  R.  Sheply,  W.  L.  Darling, 
C.  F.  Spaldy,  A.  S.  Cutler  and  F.  W.  Cappelen. 


Personal  Notes 


Glenn  A.  G  r  a  y,  district  engineer  of  the 
water  resource  branch  of  the  U.  S.  Geological 
Survey,  will  have  charge  of  the  office  which  will 
be  established  at  Austin,  Texas,  for  the  pur- 
pose of  working  in  conjunction  with  the  State 
Board  of  Water  Engineers  on  stream  measure- 
ments in  that  State. 

John  H.  Lewis,  State  engineer  of  Ore- 
gon, was  relieved  of  all  duties  and  responsibili- 
ties in  connection  with  highway  work  done  by 
the  State  Highway  Commission,  Aug.  27,  by 
vote  of  the  commission.  This  action  was  taken 
at  the  request  of  Mr.  Lewis  and  puts  an  end 
to  the  controversy  as  to  whether  Mr.  Lewis  or 
E.  I.  Cantine,  chief  deputy  State  engineer, 
was  the  actual  highway  engineer. 

D  E.  J.  A.  L.  W  A  D  D  E  L  L,  consulting  en- 
gineer of  Kansas  City,  has  entered  into  part- 
nership with  his  son,  N.  Everett  Waddell,  to 
continue  practice  as  consulting  engineer  under 
the  lirm  name  of  Waddell  &  Son,  Graphic 
Arts  Building,  Kansas  City.  The  firm  of  Wad- 
dell &  Harrington,  with  which  Dr.  Waddell  was 
previously  connected,  was  dissolved,  except 
insofar  as  relates  to  certain  unfinished  work, 
July  14.     N.  Everett  Waddell  was  graduated 

»from  Rensselaer  Polytechnic  Institute  in 
1908  and  was  connected  with  Waddell  &  Har- 
rington, on  bridge  work  until  1909,  when  he 
was  appointed  draftsman  for  the  McClintic- 
Marshall  Construction  Company.  He  left  this 
firm  for  a  few  months  in  1910  to  engage  in 
special  work  for  the  Grand  Trunk  Railroad 
and  returned  to  it  as  resident  engrineer  on  the 
$2,200,000  Missouri  River  bridge  at  Kansas 
City.  In  1911  he  rejoined  the  forces  of  Wad- 
dell &  Harrington,  in  which  service  he  re- 
mained until  the  firm  was  dissolved,  his  latest 
assignment  being  that  of  assistant  to  the 
resident  engineer  on  the  construction  of  the 
Twelfth  Street  Trafficway,  Kansas  City,  Mo. 


B.  H.  T  0  N  G,  formerly  assisUnt  to  C.  H. 
ifoung,  city  engineer  of  Muscatine,  Iowa,  is 
now  engineer  for  Elmer  L.  Gochanour,  general 
contractor  of  Grandview,  Iowa.  He  is  en- 
gaged, at  present,  on  concrete  pavement  con- 
struction at  Burlington,  Iowa. 

F.  G.  Cook,  formerly  assistant  engineer 
maintenance-of-way  of  the  Northern  Pacific 
Railway  at  Jamestown,  N.  D.,  has  been  ap- 
pointed roadmaster  at  Mandan,  N.  D. 

F.  L.  Birds  ALL  has  resigned  from  the 
office  of  superintendent  of  the  Rocky  Moun- 
tain division  of  the  Northern  Pacific  Railway. 

ii.'^\J'  '-'  °  ^  •*  ^'  formerly  superintendent  of 
the  Minnesota  division  of-  the  Northern  Pacific 
Railway,  has  been  appointed  superintendent 
of  the  Rocky  Mountain  division,  succeeding  F. 
L.  Birdsall,  whose  resignation  is  noted  else- 
where in  these  columns. 

J.  R.  H  o  L  M  A  N,  chief  engineer  of  the  Ore- 
gon-Washington Railroad  &  Navigation  Com- 
pany, will  go  on  an  indefinite  leave  of  absence 
about  Sept.  15,  in  an  effort  to  recover  his 
health,  which  has  been  failing  for  some  months 
past. 

Kenneth  A.  Heron,  for  some  time  in 
charge  of  the  irrigation  investigations  for 
the  Modesto  Irrigation  District,  has  been  ap- 
pointed chief  engineer  for  the  Goose  Lake  Val- 
ley Irrigation  Company  of  Lakeview,  Ore., 
which  recently  took  over  the  irrigation  system 
of  the  Oregon  Valley  Land  Company.  Mr. 
Heron  received  his  professional  education  at 
Cornell  University  and  George  Washington 
University.  His  first  service  was  as  assistant 
engineer  for  the  water  department  of  the 
Colorado  Fuel  &  Iron  Company  at  Pueblo, 
Col.,  from  1906  to  1910.  From  the  latter  year 
until  1911  he  served  as  field  engineer  for  the 
Amity  Canal  Company  of  Holly,  Col.  He  left 
this  work  to  become  designer  and  office  eng^i- 
neer  for  Ford,  Bacon  &  Davis  on  the  Valier 
project  in  Montana.  He  was  also  with  the 
same  firm  later  on  irrigation  work  in  Cali- 
fornia. He  left  the  company  to  take  up  the 
Modesto  work.  His  new  work  will  consist  of 
extending  the  Goose  Lake  Valley  Irrigation 
Company's  system  to  water  all  the  irrigable 
lands  in  the  Goose  Lake  Valley  in  Oregon.  The 
first  unit  of  15,000  acres  will  be  placed  under 
laterals  this  fall. 

Charles  M.  Dill,  formerly  estimator 
and  salesman  in  the  main  offices  of  the 
Witherow  Steel  Company,  manufacturer  of  re- 
inforcing steel,  structural  steel  and  building 
products,  of  Pittsburgh,  has  been  appointed 
sales  engineer  in  charge  of  the  company's 
newly  opened  branch  office.  Builder's  Exchange 
Building,  Philadelphia. 

Vannoy  H.  Manning,  assistant  di- 
rector of  the  U.  S.  Bureau  of  Mines,  has  been 
appointed  director  of  that  department  to  suc- 
ceed the  late  Dr.  J.  A.  Holmes. 

J.  D.  Mack,  for  many  years  professor  of 
mechanical  engineering  at  the  University  of 
Wisconsin,  has  been  appointed  State  engineer 
of  Wisconsin  by  the  State  Railway  Commission, 
under  the  law  recently  passed  in  that  State 
creating  such  an  office.  The  appointment  re- 
quires the  Governor's  approval  before  becom- 
ing effective.  The  salary  connected  with  the 
position  is  $6,000  per  year. 


J.  W.  R  E  A  G  A  N,  minority  member  of  the  re- 
cently disbanded  Board  of  Flood  Control  of 
Los  Angeles  County,  was  appointed  chief  engi- 
neer of  the  Los  Angeles  County  flood  control 
district  at  a  meeting  of  the  board  of  supervis- 
ors, Aug.  30.  The  salary  fixed  upon  was  13,000 
per  year. 

Robert  A.  Zentmyer,  of  Tyrone,  Pa., 
has  been  appointed  a  member  of  the  Pennsyl- 
vania State  Water  Supply  Commission. 

R.  D.  S  T  a  R  B  u  c  K,  formerly  special  engi- 
neer on  the  staff  of  J.  H.  Bernet,  resident  vice- 
president  of  the  New  York  Central  Railroad 
at  Chicago,  has  been  appointed  special  engi- 
neer on  the  staff  of  A.  T.  Hardin,  vice-presi- 
dent in  charge  of  operation  at  New  York 
City. 

Harvey  C.  Shaw,  superintendent  of 
waterworks  at  Warren,  Pa.,  has  been  trans- 
ferred by  the  American  Waterworks  &  Elec- 
tric Company,  to  Joplin,  Mo.,  where  he  will  be 
superintendent  of  the  Joplin  Waterworks 
Company. 


William  C.  Pic  kersgill,  assistant 
engineer  of  the  New  York  Board  of  Water 
Supply,  has  been  retained  as  designing  engi- 
neer by  the  Water  Supply  Board  of  Provi- 
dence, R.  I. 

D.  T.  Corning,  formerly  assistant  to  the 
mining  engineer  of  the  Cambria  Steel  Com- 
pany, Johnstown,  Pa.,  and  manager  of  its 
subsidiary  concerns,  the  Cambria  Inclined 
Plane  Company  and  the  Manufacturers'  Water 
Company,  has  been  appointed  assistant  engi- 
neer in  the  Bureau  of  Highways  of  the  Depart- 
ment of  Public  Works  of  the  city  of  Philadel- 
phia. 


Obituary  Notes 


James  O'Brien,  .who  was  identified 
with  the  early  hydraulic  mining  operations  of 
Central  California  and  a  pioneer  builder  of 
irrigation  and  power  projects  in  that  SUte, 
died  at  Marysville,  Cal.,  Aug.  29,  at  the  age  of 
83  years. 

James  P.  K  e  o  n,  of  the  firm  of  Ryan  & 
Keon,  railway  contractors  of  Boston,  died  in 
New  York  City,  Sept.  1. 

Sidney  T.  Emerson,  a  retired  rail- 
road civil  engineer,  died  at  his  home  in  Chi- 
cago, Aug.  28.  Mr.  Emerson  was  born  in 
Saratoga  County,  New  York,  in  1827.  He 
came  to  Chicago  in  1869,  when  he  joined  the 
engineering  corps  of  the  Illinois  Central  Rail- 
road. Mr.  Emerson  served  as  a  consulting  en- 
gineer for  the  Government  and  a  number  of 
railroads,  including  the  Pennsylvania,  Missouri 
Pacific  and  Northern  Pacific. 

Edward    F.     McCrea,   division   engi- 
neer of  the  Pennsylvania  Lines  West  of  Pitts- 
burgh, at  Cleveland,  died  in  Logansport,  Ind 
Aug.  29. 

Frank  E.  Johnson,  who  was  for  fif- 
teen years  instructor  in  civil  engineering  at 
the  University  of  Washington,  died  in  Seattle. 
Aug.  25. 

Edward  B.  Pleasants,  chief  engi- 
neer of  the  Atlantic  Coast  Line  Railroad, 
whose  death  was  noted  in  these  columns  last 
week,  started  in  engineering  work  on  the  U.  S. 
Coast  and  Geodetic  Survey,  in  which  service 
he  remained  five  years.  He  entered  railway 
service  as  assistant  engineer  on  the  Baltimore 
&  Ohio.  In  1878  he  was  appointed  assistant 
engineer  on  the  Baltimore  &  Lehigh,  of  which 
he  subsequently  became  chief  engineer.  In 
1886  and  1887  he  was  engineer  in  charge  of 
the  construction  of  the  Baltimore,  Annapolis  & 
Sparrows  Point,  from  which  service  he  re- 
signed to  go  to  the  Norfolk  &  Carolina,  now 
the  Atlantic  Coast  Line  System.  He  was  ap- 
pointed chief  engineer  of  this  system  in  1902. 


William  L.  Ziegler,  engineer  of  con- 
struction for  the  Pennsylvania  Railroad,  died 
Aug.  6.  He  was  48  years  in  the  service  of 
the  Pennsylvania,  entering  it  in  1867  as  chain- 
man  in  the  office  of  the  division  engineer,  and 
continuing  in  up  to  the  day  of  his  death.  He 
was  promoted  to  the  grade  of  assistant  engi- 
neer in  1873  and  to  that  of  engineer  of  con- 
struction in  1877.  Subsequently  he  was  in 
charge  of  some  of  ihe  most  imporUnt  im- 
provements made  by  the  company  in  the 
vicinity  of  Philadelphia,  including  the  Market 
Street  slip  and  ferry  house,  pier  work  and 
the  new  West  Philadelphia  station  and  tun- 
nels. 
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Barrow  Designed  for  Measuring  Con- 
crete Ingredients 

The    Sterling    Wheelbarrow    Company,    of 
West  Allis,  Wis.,  has  placed  a  new  barrow  on 


the  market  for  the  measuring  of  concrete  in- 
gredients. The  barrow,  which  is  shown  in  an 
accompanying  illustration  is  built  in  2  ft  and 
3  ft  sizes. 


Gasoline  Shovel  Has  Tapered 
Hoisting  Drum 

Run  by  a  four  cylinder,  four  cycle  gasoline 
engine,  operating  at  constant  speed,  and  con- 
nected through  a  shaft  having  a  heavy  fly- 
wheel with  the  operating  mechanism,  the 
Marion  gasoline  shovel  is  designed  with  a 
tapered  hoisting  drum  to  give  low  speed  and 
heavy  pull  while  the  dipper  is  digging  and 
higher  speed  with  a  lighter  pull  when  the 
load  is  being  hoisted.  This  feature,  combined 
with  the  fly-wheel,  relieves  the  motor  from 
sudden  strain  when  the  dipper  begins  to  dig. 
The  shovel  is  operated  by  band  frictions  con- 
trolled by  levers  banked  and  operated  exactly 
as  in  the  Marion  steam  shovel.  It  is  made 
only  in  the  revolving  type,  as  the  chief  field 
for  gasoline  shovels  is  on  city  work,  where 
smoke  is  objectionable,  or  where  it  is  desired 
to  replace  hand-labor. 

The  shovel,  being  driven  entirely  from  the 
main  shaft,  can  be  converted  into  an  electric 
shovel  by  simply  substituting  an  electric  motor 
of  the  proper  size  for  the  gasoline  engine.  The 
shovel  is  self-propelling. 

The  reversing  motion  necessary  for  propel- 
ling is  obtained  by  means  of  frictions  and  a 
reversing  shaft  on  which  the  right-hand  fric- 
tion turns  in  one  direction,  while  the  left  hand 
friction  turns  in  the  opposite  direction.  While 
the  primary  purpose  of  the  reversing  gears  is 
to  impart  propelling  motion  to  the  shovel, 
power  for  the  hoisting,  swinging  and  crowd- 
ing motions  must  be  transmitted  from  the 
same  shaft.  It  is  evident,  therefore,  that 
further  means  must  be  provided  for  throwing 
the  propelling  motion  in  and  out  of  gear. 
This  is  done  by  a  friction  and  gear  mounted 


on  the  end  of  the  hoisting-drum  shaft.  The 
gear  meshes  with  a  gear  keyed  to  a  horizontal 
shaft  running  directly  over  the  rotating  center. 
The  opposite  end  of  this  shaft  has  a  bevel 
pinion  which  engages  the  bevel  pinion  on  the 
vertical  propelling  shaft,  the  lower  end  of 
which  is  designed  exactly  as  on  a  steam  shovel. 
To  operate  the  swinging  mechanism  the  revers- 
ing shaft  also  carries  a  spur  gear  engaging 
a  gear  on  the  swinging  or  bull-pinion  shaft 
On  each  end  of  this  shaft  is  mounted  a  driver 
keyed  to  the  shaft  and  a  friction  housing 
which  is  keyed  to  a  gear  mounted  loosely  on 
the  shaft  and  fitted  with  bronze  bushings. 
This  gear  is  operated  by  an  outside  band  fric- 
tion, and  engages  a  gear  keyed  to  a  shaft 
directly  below  and  forward.  On  the  other  end 
of  this  last  shaft  is  keyed  a  bevel  pinion  mesh- 
ing into  the  swinging  crown  gear,  which,  in 
turn,  is  keyed  to  the  vertical  swinging  shaft. 
On  the  other  end  of  this  vertical  swinging 
shaft,  which  is  exactly  like  that  on  a  steam 
shovel,  is  keyed  a  spur  pinion,  which  in  turn 
meshes  to  the  large  rotating  gear  on  the  lower 
frame  of  the  shovel.  Since  the  same  mechan- 
ism is  applied  at  each  end  of  the  bull  pinion 
shaft,  and  since  the  bevel  pinions  engage  the 
swinging  crown  gear  at  opposite  sides,  a  re- 
versing motion  is  obtained,  as  in  the  case  of 
the  propelling  mechanism,  by  throwing  in  the 
opposite  friction. 

Forward  of  the  hoisting  drum  shaft,  and 
connected  to  it  by  means  of  an  intermediate 
shaft,  is  another  set  of  reversing  frictions. 
These  frictions  control  the  crowding  of  the 
dipper  handle.  These  frictions  are  both  con- 
trolled by  a  single  lever  arranged  so  that  when 
it  is  in  central  position  both  frictions  are  re- 
leased and  a  brake  is  set  to  hold  the  dipper 
handle  in  any  position.  The  shaft  leading 
from  the  frictions  to  the  boom  is  provided  with 
a  telescopic  joint  to  allow  for  the  variation 
in  the  height  of  the  boom.  It  carries  beveled 
pinions  on  each  end,  engaging  bevel  gears. 
The  rest  of  the  boom  is  exactly  the  same  as 
on  a  steam  shovel. 


Business  Note 

William  Graver,  president  of  the  William 
Graver  Tank  Works,  East  Chicago,  Ind.,  died 
at  his  home  in  Chicago,  Aug.  25.  Mr.  Graver 
was  born  at  Chambersburg,  Pa.,  in  1842.  When 
15  years  old  he  entered  the  tank  works  of  his 
uncle.  In  1884  he  came  to  Chicago  and  im- 
mediately secured  a  contract  for  field  tanks  at 
Lima,  Ohio.  The  contract  was  larger  than  his 
plant,  and  in  order  to  be  near  the  point  of 
delivery  he  moved  his  plant  to  Ohio.  In  1888 
he  formed  the  company  which  bears  his  name. 
From  a  plant  employing  20  men  it  has  in- 
creased until  to-day  it  employs  from  500  to 
750. 


Trade  Publications 

The  following  companies  have  recently  issued 
trade  literature: 

Thomas  Method  of  Reinforced  -  Concrete 
Construction,  by  William  M.  Thomas,  consult- 
ing engineer,  Los  Angeles,  Cal.  Pamphlet, 
9  X  12  in.,  20  pages,  illustrated.  This  publica- 
tion deals  with  the  Thomas  method  of  bridge 
design  for  three-hinged  reinforced-concreto 
arch  and  girder  bridges. 

Burd  High  Compression  Ring  Company, 
Rockford,  111.  Catalog,  4%  x  6%  in.,  134 
pages,  illustrated.  A  comprehensive  directory 
of  piston  ring  sizes,  which  are  coded,  for 
automobiles,  cycle  cars,  trucks,  tractors  and 
engines,  giving  the  date  of  model,  make,  class, 
rings  per  piston  and  cylinders,  is  printed  in 
the  first  part  of  this  book.  A  second  part  de- 
scribes the  Burd  high  compression  ring,  its 
manufacture,  its  adaptability  to  resist  carbonic 
destruction  and  the  manner  in  which  it  is 
applied  to  cylinders.  And  a  third,  and  last, 
section  contains  an  alphabetical  list  of  makes 
of  cars,  trucks,  tractors,  etc.,  for  which  Burd 
rings  are  supplied,  with  references  to  the 
directory  in  which  their  sizes  are  listed,  and 
tables  for  decimal  and  millimeter  conversion. 

Sherwin  -  Williams  Company,  Cleveland, 
Ohio  Booklet,  4  Vi  x  6  in.,  32  pages,  illustrated, 
entitled,  "Protective  Paints  for  Metal  Sur- 
faces." This  publication  explains  in  a  concise 
and  practical  manner  metal  corrosive  troubles 
and  essential  characteristics  of  paints  that  are 
protective.  It  relates  the  history  of  Sherwin- 
Williams  Company's  experimentations  on  this 
subject  and  describes  the  resulting  products; 
carbon  paint.  Red  Diamond  brand  and  Metal- 
astic  brands,  red  leads,  iron  primer  and 
stack  and  acid  resisting  paints.  The  illustra- 
tions reproduce  photographs  of  structural 
steel  painting  on  high  buildings  and  bridges. 
Instructions  on  applying  protective  paint  are 
also  included  in  the  booklet. 

Bausch  &  Lomb  Optical  Company,  Roches- 
ter, N.  Y.  Catalog,  6%  x  9%  in.,  36  pages, 
illustrated.  Describes  chemical,  metallurgical, 
measuring  and  comparative  miscroscopes, 
photomicrographic  and  metallographic  ap- 
paratus for  the  microscopical  inspection  of 
structural  metals,  concretes  and  paints,  and 
appurtenances  elaborating  these  equipments. 
The  Johnson  photomicrographic  outfit  for  con- 
crete, designed  with  the  assistance  of  Nathan 
C.  Johnson,  concrete  consulting  engineer.  New 
York,  whose  series  of  articles  on  microscopical 
examinations  of  concrete  appeared  in  the  J 
Engineering  Record  in  the  early  part  of  this  ^ 
year,  is  an  important  addition,  as  is  also  the 
Stormer  viscosimeter,  a  measuring  device  for 
the  viscosity  of  liquids.  This  latter  instru- 
ment is  especially  recommended  for  testing 
road  oils. 
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Philadelphia's  Subway  Begun 

THE  city  of  Philadelphia,  Mayor  Blank- 
enburg  and  A.  M.  Taylor,  director  of 
city  transit,  are  to  be  congratulated  on  the 
opening  of  construction  work  on  the  first 
section  of  new  subway,  noted  elsewhere  in 
this  issue.  The  work  done  by  Mr.  'Taylor 
on  this  project  is  of  a  sort  too  rarely  found 
and  sorely  needed  from  the  engineer.  Not 
only  has  a  modern  high-speed  transit  sys- 
tem, which  is  the  last  word  in  economic 
city  transit  development  for  the  third  city 
of  the  continent,  been  planned  under  his 
direction,  but  he  has  shown  the  ability 
and  the  courage  to  use  proper  publicity 
methods  in  educating  the  population  of  that 
city  to  see  what  is  needed,  and 'how  it  is  to 
be  secured.  The  result  is  a  large  public 
engineering  project  that  seems  happily  des- 
tined to  be  carried  to  a  logical  and  scien- 
tifically proper  conclusion  by  the  active  help 
of  the  public.  That  this  success  had  been 
solidly  achieved  was  told  the  country  in  un- 
mistakable terms  last  April,  when  the  citi- 
zens of  Philadelphia  voted  the  money  to 
begin  the  new  project  by  a  ten-to-one  major- 
ity. In  sad  contrast  to  this  admirable 
achievement  stands  the  long  wrangle  over 
the  completion  of  the  St.  Louis  Free  Bridge, 
only  recently  ended,  and  the  political 
troubles  of  many  another  public  engineer- 
ing project.  Mr.  Taylor  took  the  daily  press 
into  his  confidence.  He  and  his  colleagues 
have  improved  every  opportunity  to  speak 
at  public  gatherings.  The  need  for  the 
project,  and  the  great  benefit  the  public 
will  derive  from  it  have  been  driven  home 
till  everyone  in  that  great  city  is  familiar 
with  it,  and  practically  every  one  is  actively 
in  favor  of  it.  Mr.  Taylor's  methods  com- 
mand the  close  attention  of  every  engineer 
who  has  charge  of  public  improvements. 
They  point  the  way  to  better  public  under- 
standing of  the  engineer  and  his  work,  and 
to  the  general  clearing  up  of  many  dif- 
ficulties that  have  arisen  from  misunder- 
standing in  the  past. 

Road  Building  Economics 

THE  GOSPEL  of  good  roads  has  been 
so  generally  preached  throughout  the 
country  that  it  is  now  much  easier  than 
formerly  to  convince  people  of  the  economy 
of  building  good  roads.  Even  in  rough  and 
mountainous  regions  where  the  first  cost 
of  a  road  of  any  kind  is  high,  steep  and 
narrow  highways  are  being  avoided,  and  in 
fact  extremely  heavy  grading  is  done  to 
secure  good  alignment  with  easy  grades. 
Expensive  brick  and  concrete  pavements 
have  appeared  where  any  sort  of  a  crooked 
road  was  considered  good  enough  a  few 
years  ago.  In  recent  years  California  has 
taken  the  lead  in  not  a  few  phases  of  road 
construction,   and   it   is   not   surprising  to 


find  the  Highway  Commission  of  that  State 
adopting  such  a  policy  as  that  indicated 
by  Commissioner  Darlington  in  his  article 
on  the  "Ridge  Route,"  on  page  322  of  last 
•week's  issue.  The  115-mile  stretch  Mr.  Darl- 
ington refers  to  runs  through  territory  that 
is  not  expected  to  be  productive  of  tributary 
traffic  at  all  commensurate  with  the  cost  of 
the  road.  It  has  been  built,  rather,  for  the 
sole  purpose  of  shortening  the  distance  be- 
tween two  important  centers  in  southern 
California.  This  means  that  the  expendi- 
ture is  to  be  considered  an  investment,  with- 
out guarantee  of  returns  other  than  the  con- 
fidence which  the  Highway  Commission  has 
in  the  future  of  the  two  centers  connected 
by  the  road  and  the  extent  to  which  such 
connection  will  encourage  and  increase 
traffic  between  them.  Road  building  on  this 
basis  is  comparable  to  railroad  construc- 
tion, where  an  unproductive  and  highly  ex- 
pensive stretch  must  be  built  in  order  to 
complete  the  system  between  important  ter- 
minals. Such  projects  require  faith  in  the 
section  of  the  country  being  developed. 
They  require  backing  by  vigorous  and  imr 
aginative  minds,  and  it  is  only  men  of  broad 
gage  who  dare  undertake  them. 

Condition  of  Aqueduct  Bronze 

FROM  stories  published  in  some  of  the 
New  York  papers  early  this  week  it 
would  have  appeared  that  the  nearly  com- 
pleted Catskill  aqueduct  for  the  city's  addi- 
tional water  supply  was  about  to  end  in  a 
"fiasco."  The  accounts  were  colored  with 
exaggerated  statements  concerning  the  fail- 
ure of  the  bronze  (more  correctly  brass) 
fittings  in  the  deep  pressure  tunnels.  On 
a  work  of  this  magnitude  it  is  not  to  be 
expected  that  every  detail,  especially  where 
there  is  little  or  no  precedent  to  serve  as  a 
guide,  will  be  perfected  at  the  first  trial. 
There  has  been  trouble  with  the  so-called 
bronze  parts,  as  described  in  this  journal 
by  Alfred  D.  Flinn,  deputy  chief  engineer 
of  the  Water  Board  and  Ernest  F.  Jonson, 
engineer  of  tests,  but  the  difficulty  will 
not  retard  the  delivery  of  Catskill  water 
beyond  the  time  estimated,  the  fall  of  1916. 
Mr.  Flinn  was  asked  to  make  a  brief  state- 
ment giving  the  facts  in  the  case  and  his 
reply  follows:  For  certain  bolts,  ladders, 
pipe  fittings,  valves  and  similar  parts 
which  would  be  exposed  to  moisture  and 
difficult  of  replacement,  the  engineers  of 
the  Board  of  Water  Supply  sought  a  ma- 
terial highly  resistant  to  corrosion  and  of 
sufficient  strength  to  replace  cast  iron  and 
steel,  commonly  used  for  such  purposes. 
After  careful  inquiry,  manganese  bronze, 
Tobin  bronze  and  naval  brass  were  adopted. 
In  the  course  of  time  some  bolts  were  found 
cracked,  and,  as  time  progressed,  this 
trouble  with  rolled    and    drawn    material 


proved  to  be  so  extensive  as  to  necessitate 
replacement  in  a  great  many  instances.  The 
large  forgings,  principally  for  valve  and 
sluice  gate  stems,  have  developed  no  de- 
fects. Most  of  the  castings  have  continued 
to  be  sound.  Recently,  however,  a  number 
of  castings,  especially  parts  of  large  bronze 
gate  valves,  have  developed  fine  cracks. 
Apparently,  these  cracks  result  from  re- 
pairs of  foundry  defects  made  by  the  proc- 
ess of  "burning  in"  or  welding,  which  has 
long  been  practised  in  most,  if  not  all,  brass 
foundries.  These  valves  are  in  chambers 
near  the  surface  of  the  ground  where  they 
are  accessible  for  removal,  for  replacement 
or  such  repairs  as  may  be  decided  upon. 
The  trouble  mentioned  is  annoying  but  will 
not  delay  the  introduction  of  Catskill  water 
beyond  the  time  expected,  the  fall  of  1916. 
The  expense  will  be  but  a  small  part  of  the 
figures  stated  by  some  of  the  daily  papers. 

Road  Legislation  and  Finance 

IF  the  cause  of  good  roads  is  not  to  be 
checked  in  the  remarkable  progress  it 
has  made  during  the  last  few  years,  im- 
mediate action  must  be  taken  to  correct  two 
fundamental  difficulties  of  the  complex 
problem.  In  the  mad  rush  of  planning 
State-wide  highway  systems  and  placing 
work  under  contract  the  basic  questions  of 
legislation  and  of  finance  have  been  sadly 
neglected.  It  is  time  to  start  unsnarling  a 
tangle  which  is  complex  enough  now,  but 
which  will  be  drawn  tighter  and  tighter  as 
time  goes  on.  As  a  basis  for  beginning  this 
work,  two  papers  presented  at  the  Pan- 
American  Road  Congress  this  week  and 
printed  on  pages  351  and  352,  contain  valu- 
able suggestions.  One,  by  A.  N.  Johnson 
of  the  New  York  Bureau  of  Municipal  Re- 
search, outlines  the  essentials  of  proper 
highway  laws  and  the  other,  by  Nelson  P. 
Lewis,  chief  engineer  of  the  New  York 
Board  of  Estimate  and  Apportionment,  dis- 
cusses the  fallacy  of  long-term  bonds  for 
short-lived  highway  structures.  Piecemeal 
legislation,  amendment  piled  on  amend- 
ment, special  enactment  and  repeal — all 
have  combined  to  make  the  field  of  high- 
way legislation  a  maze  in  which  even  the 
experienced  seeker  for  facts  soon  loses  his 
way.  It  is  time  for  a  general  revision  of 
State  highway  laws  and  a  rearrangement  of 
organization  on  a  simple  logical  basis  which 
will  centralize  authority  in  a  non-partisan 
State  department  of  technically  qualified 
officials,  assured  of  retention  in  office  so 
long  as  their  work  is  well  done.  In  fact,  if 
the  proper  power  were  vested  in  the  State 
highway  department  much  of  the  present 
confusing  legislative  enactment  could  be 
dispensed  with  and  covered  simply  by  de- 
partment rules  and  regulations.  The  alarm- 
ing financial   situations  which  have  been 
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created  in  some  States  by  the  issuance  of 
50-year  bonds  for  road  surfaces  which  cease 
to  exist  after  10  years,  cannot  be  condemned 
too  strongly.  Mr.  Lewis  gives  some  sound 
advice  on  the  general  subject  of  road 
financing  and  dwells  particularly  on  the 
merits  of  the  short-term  and  serial  bond. 
The  two  papers  are  very  closely  inter-re- 
lated and  highway  engineers,  when  they  re- 
turn home  from  the  Coast,  will  do  well  to 
see  that  the  members  of  their  State  Legis- 
latures are  acquainted  with  the  unsatisfac- 
tory condition  of  affairs  and  its  remedy. 


has  far  more  to  do  with  the  deterioration  of 
pavements  than  any  other  one  factor  and 
just  how  the  department  can  be  helped  in 
the  choice  of  pavements  unless  it  takes 
into  account  these  other  factors  is  hard  to 
see.  The  engineering  public,  particularly 
that  portion  interested  in  street  work,  will 
look  with  interest  to  see  how  Chicago's 
traffic  census  will  be  utilized. 


How  Will  Chicago  Utilize  Its  Traffic 
Census  ? 

TWO  legitimate  causes  for  wear  and  de- 
struction of  pavements  are  traffic  and 
weather.  Under  severe  climatic  conditions 
the  latter  does  the  most  damage,  but  ordi- 
narily traffic  is  the  chief  cause.  Irrespective 
of  the  actual  condition  of  a  given  pave- 
ment traffic  records  are  figured  as  being 
valuable  for  future  use  in  estimating  first 
cost  and  maintenance  cost  and  in  selecting 
types  of  pavement.  Therefore,  a  traffic 
count  taken  in  one  of  the  most  congested 
districts  of  the  second  largest  city  in  the 
country  cannot  fail  to  attract  widespread 
interest.  On  page  364  is  an  article  describ- 
ing the  methods  pursued  and  the  results 
obtained  in  making  a  traffic  census  of  Chi- 
cago's Loop  district.  The  census  was  taken 
by  the  Bureau  of  Streets  to  ascertain  the 
effect  of  all  vehicles  on  street  cleaning  and 
as  a  guide  in  determining  the  kind  of  pave- 
ment which  should  be  laid  on  the  streets 
under  observation. 

To  be  of  any  value  in  the  selection  of 
pavement  traffic  counts  should  be  carried 
on  over  a  series  of  years  during  the  life 
of  the  pavement  under  investigation,  rec- 
ords being  taken,  during  the  original  con- 
struction, of  the  subsoil,  drainage,  kind  of 
paving,  foundation  and  manner  in  which 
paving  is  laid.  In  counting  traffic  note 
should  be  taken  of  the  tendency  of  the 
vehicles  in  keeping  to  the  roadway  or  to 
^track  space.  In  counts  subsequent  to  the 
Urst  the  rate  of  wear  should  be  recorded  if 
possible  and  how,  when  and  where  deteriora- 
tion sets  in  and  its  possible  causes  noted. 
Colonel  Waring  of  New  York  City,  in  one  of 
the  most  comprehensive  reports  on  street 
cleaning  ever  published,  reported  a  traffic 
census  taken  over  several  years  in  the  late 
nineties  which  enabled  him  to  determine 
the  existing  difficulties  encountered  for 
each  type  of  pavement  under  every  conceiv- 
able kind  of  traffic.  He  was  then  able  to 
reroute  his  street  cleaners.  This  is  one  of 
the  prime  values  of  a  traffic  census  applied 
to  street  cleaning. 

In  any  close  apportionment  of  cleaners 
averages  are  of  little  value  because  street 
conditions  are  continually  changing.  Erec- 
tion of  a  skyscraper  puts  a  heavy  load  on 
the  streets  traversed  by  the  material 
wagons,  and  the  piling  up  of  the  pavement 
and  earth  on  the  sidewalk  while  a  public 
utility  lays  its  conduits  immediately  upsets 
former  arrangements.  Undoubtedly  the 
continued  tearing  up  of  pavements  for 
underground  work   in  downtown   Chicago 


Visual  Identification  of  Longleaf  Pine 
— Its  Importance 

PROGRESS  in  timber  specifications,  at 
least  for  the  Southern  yellow  pine 
variety,  which,  until  recently,  has  been  the 
most  important  for  engineers  in  the  east- 
ern half  of  the  United  States,  has  been 
very  rapid  in  the  last  three  years.  On  the 
parts  of  the  producer  and  the  consumer 
there  has  been  a  determination  to  find  some 
method  of  judging  the  value  of  timber  that 
should  enable,  to  a  great  extent,  the  elimina- 
tion of  dispute,  not  possible  when  the  chief 
item  of  the  specification  is  one  as  to  bo- 
tanical species.  Within  the  three-year 
period  referred  to  the  acceptance  of  the 
ring  specification  has  been  widespread, 
though  it  has  been  previously  used  with 
wide  variations  in  the  number  of  rings 
specified.  The  Forest  Products  Laboratory 
has  persistently  advocated  the  new  ring 
specification,  while  its  acceptance  by  lum- 
ber associations  has  given  it  firm  standing 
among  producers. 

Now  comes  a  new  and  very  important  de- 
velopment in  timber  identification.  The 
method  is  not  based  on  strength,  and  dis- 
regards botanical  species  entirely,  as  does 
the  ring  specification.  It  determines  by 
easily  applied  means  the  botanical  species 
itself.  It  has  been  repeatedly  stated  that, 
once  the  log  has  left  the  stump,  it  is  im- 
possible by  any  readily  applied  means  to 
determine  the  botanical  species.  Identifica- 
tion could  be  made  with  the  misroscope. 
That  was  true  in  the  prior  state  of  the 
art,  but  has  ceased  to  be  true  now,  for  on 
page  319  of  last  week's  issue  was  described 
a  visual  method  of  distinguishing  longleaf 
from  shortleaf  and  loblolly  pine.  It  de- 
pends on  the  diameter  of  the  pith  and  of 
the  second  annual  growth  ring.  In  long- 
leaf  the  pith  is  always  0.10  in.  or  more  in 
diameter.  Some  shortleaf  and  loblolly  logs, 
however,  will  have  piths  of  0.10  in.  or  more, 
and  to  insure  identification  measurement 
is  taken  over  the  second  annual  ring  and 
the  application  of  this  reading  and  of  the 
pith  diameter  to  a  chart  determines  the 
identification. 

The  method  appears  to  be  even  less  open 
to  chance  for  disagreement  than  the  ring 
specification.  Obviously  it  is  not  supple- 
mental to  the  latter,  but  stands  as  a  sep- 
arate, alternative  method  for  purchasing. 
The  ring  specification  professedly  cares  not 
for  botanical  species  so  long  as  the  timber 
is  one  of  the  Southern  pines.  It  is  pre- 
dicated solely  upon  density  and  strength. 
The  theory  back  of  the  new  visual  test  pro- 
posed by  Mr.  Koehler,  on  the  other  hand, 
is  based  upon  confidence  in  the  uniform  ex- 
cellence, as  regards  strength,  of  k)ngleaf 
yellow  pine,  and  purposes,  therefore,  to 
make  its  identification  certain. 


Obviously  the  method  is  a  test  only.  In 
specifications  it  would  have  to  be  supported 
by  clauses  as  to  straightness  of  gram, 
knots,  shakes,  etc.  These  additional  clauses 
might  well  be  copied  from  the  recent  speci- 
fications embodying  the  ring  method,  and 
restricting  defects  in  certain  volumes  of 
the  stick. 

From  the  trade  standpoint  the  new  test 
is  of  the  very  greatest  importance.  "Long- 
leaf"  is  a  term  that  carries  to  the  engineer 
assurance  of  dependable  strength,  and 
there  is  little  doubt  that  if  this  test  had 
been  developed  three  years  ago  it,  and  not 
the  ring  clause,  would  have  become  the 
basis  of  the  newer  specifications.  It  is  less 
revolutionary  than  the  ring  clause  and 
would  have  entered  more  naturally  into  the 
developing  pine  specifications.  Undoubt- 
edly the  method  of  purchase  by  botanical 
species  will  continue,  even  though  the  more 
recent  specifications  abandon  the  method. 
Custom  is  hard  to  change,  and  now  that 
identification  of  the  species  is  easy,  there 
will  be  less  reason  for  abandoning  the  time- 
honored  practice.  Progressive  producers 
who  want  the  trade  that  is  willing  to  pay 
well  for  quality  will  not  be  slow  to  recog- 
nize the  new  opportunity,  and  it  is  under- 
stood that  several  lumbering  interests  will 
shortly  announce  their  readiness  to  ship 
under  the  pith-diameter  clause. 

The  new  test  is  a  striking  example  of  the 
excellent  practical  help  which  the  Forest 
Products  Laboratory  is  giving  the  engi- 
neering profession  and  the  lumber  indus- 
try— help  that  in  the  last  analysis  re- 
dounds to  the  benefit  of  the  country  at 
large. 


American  Society  Stiffens  Admission 
Requirements 

A  MORE  uniform  and,  in  general,  a  more 
exacting  treatment  of  applicants  for  ad- 
mission to  or  transfer  in  the  American 
Society  of  Civil  Engineers  is  the  objective 
of  five  resolutions  recently  passed  by  the 
board  of  direction.  The  first  of  these  states 
that  no  applicant  shall  be  admitted  to  any 
grade  whose  qualifications  do  not  clearly 
exceed  the  minimum  requirements  of  the 
constitution.  The  .second  voices  the  desir- 
ability of  more  than  five  references  when- 
ever possible,  and  of  furnishing  the  names 
of  persons,  whether  members  of  the  society 
or  not,  who  have  personal  knowledge  of 
the  applicant's  work  in  each  position 
enumerated.  The  third  calls  for  markedly 
superior  qualifications  for  candidates,  who, 
at  the  time  of  application,  are  not  engaged 
in  work  demanding  engineering  education 
or  training.  The  remaining  two  emphasize 
the  difference  between  associate  member- 
ship and  membership,  and  advocate  admis- 
sion to  the  latter  grade  only  through  trans- 
fer from  the  former,  "unless  a  candidate  is 
eminently  qualified  for  the  highest  grade." 
The  resolutions  should  meet  with  general 
approval,  and  the  second  is  especially  to  be 
commended.  Too  many  inequalities  in  rank- 
ing exist  at  present.  Some  men  have  been 
helped  in  attaining  corporate  membership 
through  social  acquaintance  with  older 
members,  and  others  have  been  held  back 
through  lack  of  association  with  members 
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of  the  society.  The  demand  for  personal 
knowledge  of  the  professional  achievements 
of  the  candidate  will  tend  to  check  the 
growth  of  the  former  class,  while  the  recog- 
nition of  the  value  of  non-members  as  ref- 
erences will  remove  a  handicap  from  the 
latter  class.  In  fact,  the  board  has  here- 
tofore accepted  references  from  non-mem- 
bers in  other  continents,  where  members 
are  scarce,  but  in  North  America  it  has 
not  evinced  interest  in  the  knowledge  or 
opinions  of  outsiders.  It  now  remains  for 
all  concerned  to  assume  a  sacred  responsi- 
bility for  preserving  the  standards  of  the 
society,  even  against  the  temptations  of 
friendship  and  good  nature,  to  the  end  that 
the  board  of  direction,  whose  members  are 
not  likely  to  know  all  of  the  many  of  the 
applicants,  may  make  no  mistakes. 
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Features  of  Mitering  Lock-Gate  at 
Keokuk 

CANAL  engineers  will  turn  with  interest 
to  the  article  in  this  issue  on  the  miter- 
ing lock-gate  at  Keokuk,  this  article  being 
the  first  complete  and  authoritative  de- 
.  scription  of  this  novel  structure  so  far  pub- 
lished. While  this  journal,  during  the 
period  of  the  construction  of  the  develop- 
ment, called  attention  to  some  of  the  un- 
usual features  of  the  gates,  opportunity 
was  not  afforded  for  that  close  study  neces- 
sary to  bring  out  in  all  completeness  the 
many  departures  in  lock-gate  construction. 
There  is  a  special  satisfaction  in  present- 
ing the  description  now,  since  two  years 
of  operation  have  demonstrated  the  cor- 
rectness and  value  in  service  of  the  depar- 
tures embodied  in  the  design. 

To  mention  all  of  the  features  that  de- 
serve special  consideration  of  hydraulic 
engineers  would  be  to  repeat  in  large  part 
the  article  Mr.  Parsons  has  written.  Most 
notable  is  the  character  of  the  framing  on 
the  back  of  the  gate,  designed  to  resist 
warping  stresses  and  to  carry  the  dead  load 
of  the  structure  itself.  The  horizontal 
principle,  represented  in  the  curved  ribs 
carrying  the  water  pressure  by  arch  action, 
is  not  new,  but  heretofore  gates  which  have 
used  this  principle  have  had  cylindrical  sur- 
faces both  up  and  downstream.  Such  gates, 
however,  are  likely  to  warp,  not  only  from 
their  dead  weight  but  also  on  account  of  the 
application  of  the  moving  stress  at  the  top 
only.  Debris  caught  between  the  miter 
posts  in  the  lower  part  of  the  gate  is  also 
apt  to  give  considerable  trouble. 

The  merits  of  the  Keokuk  type  of  fram- 
ing are  apparent.  If  any  further  endorse- 
ment is  needed  it  may  be  found  in  the  fact 
that  this  type  of  framing  has,  after  much 
investigation,  been  adopted  for  a  lock  on 
the  Ohio  River  near  Louisville,  though  both 
horizontally  and  vertically  framed  gates 
were  considered.  It  might  be  well  to  note 
that  an  alternative  design,  a  horizontally 
framed  gate,  was  considered  at  Keokuk,  but 
was  eliminated  because  of  the  great  excess 
in  weight  of  the  alternative  and  the  greater 
difficulty  in  fabrication,  particularly  at  the 
miter  posts  and  quoins.  In  the  alternative 
designs  at  Louisville  the  Keokuk  type  of 
gate  weighed  500,000  lb.  as  against  750,000 
lb.  for  the  horizontally  framed  gate.    It  is 


only  just  to  remark,  however,  that  a  ver- 
tically framed  gate,  figured  on  for  the  same 
lock,  weighed  about  the  same  as  the  Keo- 
kuk design.  It  has  not,  however,  the  in- 
herent stiffness  represented  by  the  latter 
type. 

Space  does  not  permit  detailed  discussion 
of  other  features  of  the  gate  and  readers 
will  be  repaid  by  a  very  careful  study  of 
the  article  referred  to.  The  specifications 
for  the  steelwork,  the  permanent  anchor- 
age and  hinge  block,  the  seal  at  the  miter 
sill,  the  very  important  advantages  gained 
by  the  dead-centered  position  of  the  oper- 
ating strut  at  both  ends  of  travel,  and  the 
great  care  taken  to  secure  tightness  are  all 
feaures  that  might  be  enlarged  on  at  length. 
Suffice  it  to  say  that  the  departures  made 
in  the  design  have  been  more  than  justified 
by  the  service  which  the  gate  has  been 
giving.  The  adoption  of  the  most  important 
of  the  departures,  the  back  framing  of  the 
gate,  by  the  Corps  of  Engineers  is  sufficient 
endorsement  of  the  excellence  of  the  Keo- 
kuk accomplishments. 


A  Report  Humanized 

A  REMARKABLE  document  was  pub- 
lished this  week.  Casting  precedent  to 
the  winds,  Morris  L.  Cooke,  director  of  the 
Department  of  Public  Works  of  Philadel- 
phia, has  issued  an  annual  report  which  is 
absolutely  unique  among  printed  records  of 
municipal  work.  Nothing  less  can  be  said 
of  it  than  that  it  is  epoch-making — not  so 
much  in  the  matter  that  it  contains  as  in 
the  mode  of  its  presentation.  It  leaves 
the  dry  trail  of  inconsequential  detail  and 
dull  statistics,  along  which  many  a  weary 
reader  of  the  usual  annual  report  has 
plodded,  and  strikes  boldly  at  the  broad 
problems  which  the  department  has  faced 
and  which  still  await  solution.  And  in 
doing  this  it  substitutes  for  the  stilted,  in- 
coherent and  confusing  treatment  which  has 
characterized  so  many  other  annual  re- 
ports, the  methods  of  a  well-edited  and  pro- 
fusely illustrated  magazine.  Mr.  Cooke 
has  accomplished  the  unbelievable.  He  has 
humanized  an  engineering  report. 

To  do  this  has  required  both  skill  and 
courage,  but  the  outcome  can  safely  be  pre- 
dicted. Mr.  Cooke's  message  is  told  in  such 
an  interesting  and  original  style  that  it  will 
be  widely  read  by  the  people  of  Philadel- 
phia. They  will  understand  what  the  de- 
partment has  done  and  proposes  to  do,  and, 
understanding,  will  give  their  solid  backing 
to  the  work  in  hand.  Thus  the  great  power 
of  publicity  has  been  adroitly  employed  to 
serve  the  best  interests  of  public  works  de- 
velopment, and  it  is  in  this  respect  that  the 
report  merits  careful  study  by  city  engi- 
neers elsewhere. 

In  the  first  place,  no  one  would  suspect 
that  the  pamphlet  was  an  engineering  re- 
port for  its  title  is  "Plain  Talk,"  and  under 
this  caption  on  the  front  cover  are  printed 
the  subjects  discussed,  such  as  "Economies, 
Waterwaste,  Pigeons,  Graft,  City  Plan, 
etc."  The  pigeon  motif  again  appears  in 
picture  and  text  on  the  first  page.  A  bird 
which  has  nested  in  a  window  of  City  Hall, 
in  view  of  passing  thousands,  is  likened 
to  the  municipal  employees  who  must  go 


about  their  work  in  full  view  of  the  city's 
population.  The  skeptic  asks,  "What  has  a 
pigeon  to  do  with  public  works?"  The  an- 
swer is,  "Nothing."  It  is  merely  a  clever 
introduction  to  arouse  the  reader's  curios- 
ity at  the  outset  and  make  him  scan  the 
report  to  find  out  what  it  is  all  about. 

In  the  succeeding  pages  the  work  of  the 
several  bureaus  is  discussed  in  readable 
style,  and  the  many  photographic  reproduc- 
tions add  to  the  human  interest  of  the  docu- 
ment. It  all  makes  interesting  reading — 
how  the  department  saved  $3,000,000  in  the 
three  years  to  date;  how  the  system  of 
awarding  contract  was  revised  and  the  po- 
litical czars  dethroned;  how  the  employees 
of  the  department  were  made  to  feel  an  in- 
terest and  responsibility  in  their  work  by 
means  of  a  prize  competition ;  how  the  bu- 
reaus of  water,  sewers,  and  highways  are 
co-operating  to  make  Philadelphia  unri- 
valled as  a  city  in  which  it  will  be  a  pleas- 
ure to  live.  And  so  on  to  the  end  of  the  re- 
port. 

Engineers  have  not  yet  begun  to  realize 
the  possibilities  of  publicity.  Only  when 
they  do  will  they  begin  to  receive  that  de- 
gree of  popular  support  for  their  work 
which  is  their  due.  On  this  subject  Mr. 
Cooke's  remarks  are  very  much  to  the  point. 
He  says,  in  part: 

"In  oflfering  employment  to  an  engineer, 
other  things  being  equal,  I  want  what 
might  be  called  a  good  advertiser.  You  can 
secure  appropriations  for  work  more  easily 
when  it  is  well  advertised.  In  the  matter 
of  writing  reports  there  is  the  greatest 
room  for  improvement.  Too  frequently  in 
the  past  they  have  been  stereotyped  in 
form,  weighted  down  with  page  after  page 
of  dry  and  almost  meaningless  figures  and 
written  in  a  style  forbidding  to  all  except 
a  small  professional  class  of  municipal  ad- 
ministrators. We  have  made  the  eflFort  to 
retain  in  the  body  of  our  report  only  such 
matters  as  are  of  more  or  less  general  in- 
terest and  to  shape  them  up  so  as  to  com- 
mand that  interest.  Tabular  and  other 
technical  material,  interesting  only  to  a  re- 
stricted class,  has  been  put  in  appendices. 
Many  data  of  this  kind  formerly  pub- 
lished in  our  annual  reports,  have  been 
placed  on  file  in  the  bureaus  where  they 
can  be  consulted  by  the  relatively  few  in- 
terested." 

The  report  of  the  Philadelphia  Depart- 
ment of  Public  Works  is  an  illuminating 
example  of  what  can  be  done  with  a  year's 
record  if  only  the  executive  in  charge  can 
"see  the  story"  in  his  work  and  then  tell 
it  in  words  that  will  command  the  reader's 
attention.  To  the  readers  of  the  Engineer- 
ing Record  this  subject  is  not  new.  The 
editorials  "How  Can  Annual  Reports  be  Im- 
proved" (Feb.  27,  page  254)  and  "More 
About  Annual  and  Other  Reports"  (April 
24,  page  512)  made  a  plea  for  turning  to 
good  use  the  appalling  amount  of  waste 
effort  that  is  now  put  into  the  ordinary  pub- 
lic works  document.  If  engineers  in  other 
cities  will  take  the  Philadelphia  lesson  to 
heart  and,  what  is  most  necessary,  have  the 
courage  to  turn  out  of  the  rut  formed  by 
misguided  precedent  the  cause  of  the  civil 
engineer  and  his  work  will  receive  a  de- 
cided impetus. 
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Mitering  Lock  Gate  at  Keokuk  Presents  Novel  Features 

Type  of  Framing  Gives  Unusually  Stiff  Structure  to  Carry  Dead  Loads  and  Resist  Warping 
Stresses  Due  to  Operation — New  Methods  of  Final  Adjustment  and  Hanging  of  Gate 

By  B.  H.  PARSONS 

Member,  Hugh  L.  Cooper  &  Company,  Consulting  Engineers,  New  York,  and  During  Construction, 

Mechanical  Engineer  of  the  Mississippi  River  Power  Company 


THE  MITERING  GATE  of  the  Keokuk 
lock  presents  unusual  features  of  design, 
methods  of  construction  and  mode  of  oper- 
ation. Two  years  in  regular  service,  un- 
interrupted during  the  navigation  season, 
indicates  success,  and  a  brief  description 
is  now  offered  as  a  contribution  to  the 
literature  on  lock  gates. 

The  feature  that  has  attracted  most  at- 
tention is  the  type  of  framing  for  carrying 
the  dead  loads  and  giving  ihe  structure  un- 
usual stiffness.  In  the  anchorage  and  hinge 
block,  the  final  adjustment  of  the  leaves, 
the  details  of  the  operating  mechanism  and 
in  other  particulars  lock  designers  will  rec- 
ognize departures  from  customary  practice. 

This  lock  and  the  connecting  dam  are  lo- 
cated at  the  foot  of  the  Des  Moines  rapids 
of  the  Mississippi,  at  Keokuk,  Iowa.  The 
old  Government  canal,  extending  7  miles 
upstream,  with  its  three  locks  and  embank- 
ment is  submerged  a  sufficient  depth  for 
navigation  by  the  pool  above  the  new  dam, 
now  called  Lake  Cooper. 

The  act  of  Congress  authorizing  the 
hydroelectric  power  plant  in  the  Mississippi 
at  Keokuk  stipulated  that  the  power  com- 
pany should  build,  at  its  own  expense,  for 
the  Government,  a  new  lock  and  dry  dock 
and  appurtenances  thereto,  including  an  in- 
dependent power  plant  to  serve  the  lock, 
dry  dock  and  repair  shops.    Proceeding  un- 


der this  act,  the  lock,  dry  dock,  lock  power 
house,  etc.,  were  designed  by  the  writer 
and  built  by  the  Mississippi  River  Power 
Company,  under  the  direction  of  its  chief 
engineer,  Hugh  L.  Cooper.  The  whole 
constitutes  a  self-contained,  independent 
plant,  operating  under  its  own  power,  and 
is  now  the  property  of  the  United  States 
Government. 

General  Dimensions 

The  lock  is  110  ft.  wide  and  400  ft.  long 
in  the  clear,  and  the  maximum  lift  at  low 
stage  is  40  ft.  The  minimum  depth  over 
gate  sills  is  8  ft.  at  the  upper  gates  and  7 
ft.  at  the  lower  gate.  The  upper  gate, 
guard  gate  and  adjoining  dry  dock  gate 
are  floating  gates  of  a  novel  type  and  will 
be  described  in  a  separate  article.  The 
lower  gate  is  of  the  usual  type  of  mitering 
lock  gates  and  is  the  present  subject  of 
discussion. 

The  distance  between  centers  of  bearings 
at  the  quoins  is  115  ft.  When  closed  the 
upstream  surface  of  the  gate  is  cylindrical 
and  any  horizontal  section  is  a  cir- 
cular arc  through  120  deg.  There- 
fore the  radius  through  the  centers 
is  66  ft.  4%  in.,  rise  of  arch  is  one- 
half  the  radius  and  the  straight  line 


distance  between  centers  of  bearings  or 
each  leaf  is  also  66  ft.  4%  in.  The  heighl 
of  the  gate  from  center  to  center  of  main 
frames  is  48  ft. 

General  Features 

Each  leaf  is  composed  of  the  following 
parts:  Thirteen  horizontal  arch  ribs 
curved  to  the  arc  of  a  circle  and  spaced 
equally  4  ft.  apart.  These  ribs  are  framed 
together  from  top  to  bottom  by  heavy  gir- 
ders forming  the  quoin  and  miter  posts  and 
by  nine  lines  of  intermediate  verticals 
Quoin  and  miter  posts  are  reinforced,  and 
pressure  from  the  arch  ribs  is  distributed 
to  the  bearing  plates  by  heavy  steel  cast- 
ings in  a  continuous  line  from  top  to  bot- 
tom. The  frame  thus  formed  is  covered  on 
its  convex,  or  upstream  side,  by  steel-plate 
sheathing,  which  is  the  waterproof  skin, 
The  curved  shell  of  the  leaf,  as  just  de- 
scribed, is  reinforced  by  heavy  framing  on 
its  concave  or  downstream  side.  This 
framing  extends  to  the  chord  of  the  arc  so 
that  a  horizontal  section  is  a  circular  seg- 
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ment,  and  in  conjunction  therewith  the 
top  and  bottom  ribs  are  extended  down- 
stream to  the  same  plane. 

A  displacement  chamber  occupies  the 
central  panels  at  the  bottom  of  the  leaf, 
and  is  equipped  with  a  manhole  and  means 
for  removing  leakage. 

Elements  of  Design 
The  elements  of  design  are: 

1.  Waterproof  skin  on  the  upstream  sur- 
face. This  arrangement  has  considerable 
advantage  over  that  in  which  the  plates 
are  attached  to  the  downstream  side,  par- 
ticularly in  case  of  heavy  water  pressure 
due  to  high  head;  viz.,  the  rivets  are  not 
subjected  to  direct  tension  by  the  water 
pressure;  all  rivet  heads  formed  during 
erection  are  on  the  pressure  side,  that  is, 
their  shanks  are  upset  in  the  right  direc- 
tion for  effective  calking;  and  butt  straps 
at  joints  between  the  plates  are  located  so 
that  they  likewise  are  calked  on  the  pres- 
sure side. 

2.  Water  pressure  exerted  against  the 
gate  in  radial  lines  and  the  resulting 
stresses  carried  by  arch  ribs  in  direct  com- 


tact  with  the  miter  sill  and  subjected  to  a 
horizontal,  downstream  force  applied  at  the 
top  of  the  miter  post.  This  force  would 
cause  definite  moments  in  the  main  diagonal 
girders,  one  of  which  would  act  as  a  simple 
beam  supporting  the  other,  which  would  act 
as  a  cantilever.  Evidently,  therefore,  it  is 
reasonable  to  assume  that  the  principle  in- 
volved in  this  design  renders  the  structure 
statically  determinate  in  respect  to  all  forces 
which  may  be  applied  to  a  single  leaf  alone. 
When  both  leaves  are  acting  as  a  three- 
hinged  arch  to  sustain  water  pressure,  sta- 
bility in  vertical  planes  may  not  be  definitely 
determined,  but,  even  in  this  case,  the  down- 
stream frame  contributes  largely  to  such 
stability.  Further  study  of  the  action  of 
forces  in  mitering  lock  gates,  and  the  appli- 
cation of  this  design  thereto,  will  indicate 
that  an  effort  was  here  made  to  evolve  a 
skeleton  frame  which  would  eliminate  much 
that  has  remained  uncertain  and  indeter- 
minate. 

Bearings  and  Anchorage 

The  foundation  for  each  leaf  is  a  cast- 
iron  base  plate  embedded  in  concrete  and 
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gate.  This  adjustment  was  made  after  the 
gate  had  been  entirely  completed,  adjusted 
and  closed.  The  miter  sill  contact  is  of  caat- 
steel  and  is  rigidly  attached  to  the  leaf. 

The  gate  is  of  steel  throughout,  except  as 
noted,  and  the  quality  of  materials  entering 
into  its  construction  is  the  best  obtainable. 

Load  Assumptions 

Five  conditions  of  loading  were  con- 
sidered : 

1.  Dead  load  of  gate  leaf  when  hung  on 
its  hinges  in  air. 

2.  Dead  load  of  gate  leaf  when  hung  on 
its  hinges  in  high  water;  t.  c,  dead  load 
with  maximum  uplift  from  the  displace- 
ment chamber. 

3.  Gate  closed  and  subjected  to  sufficient 
power  applied  at  the  top  to  open  it  against 
a  1.25- ft.  head  of  water  at  low  stage. 

4.  Gate  closed  and  subjected  to  static 
water  pressure,  with  lock  chamber  filled  to 
the  highest  level  and  water  excluded  from 
contact  with  the  gate  on  its  downstream 
side;  contact  at  miter  posts,  but  not  at 
miter  sill. 

5.  Same  as  Case  4,  but  with  contact  at 
both  miter  sill  and  miter  posts. 

Details  of  Finish 

The  gate  was  built  by  the  Chicago  Bridge 
&  Iron  Works  and  was  erected  in  place,  ad- 
justed and  put  into  operation  by  the  Missis- 
sippi River  Power  Company.  The  structure 
exhibits   such   excellence   in   workmanship 


pression  without  flexure.  This  simplifies 
the  whole  structure.  The  ribs  are  of  plate 
girder  section  and  Uniform  depth. 

3.  Stability  in  vertical  planes  provided 
in  an  unusual  and  effective  manner  by  the 
heavy  girders  of  the  downstream  frame 
in  conjunction  with  the  quoin  and  miter 
posts  and  the  intermediate  verticals.  The 
intermediate  verticals  are  of  the  usual 
form,  but  the  quoin  and  miter  posts  differ 
from  some  important  gates  of  recent  de- 
sign in  that  they  are  of  definite  girder  sec- 
tion and  continuous  from  top  to  bottom. 

4.  The  use  of  heavy  framing  on  the  down- 
stream side  in  the  form  indicated.  This 
frame  consists  of  the  quoin  and  miter  posts, 
the  top  and  bottom  horizontal  girders  and 
two  main  diagonal  girders,  with  secondary 
members  making  sub-division  into  four 
panels.  The  top  and  bottom  members  and 
the  main  diagonals  are  heavy  plate  girders 
of  considerable  depth  at  the  middle  and 
tapering  toward  each  end.  The  functions 
of  this  frame  are:  To  sustain  the  entire 
weight  of  the  leaf  when  hung  on  its  hinges, 
with  no  dependence  on  the  skin  plates  to 
resist  shear;  to  resist  and  prevent  warping 
of  the  leaf  under  any  circumstances,  with 
particular  reference  to  power  applied  at 
the  top  to  open  the  gate  when  a  small  head 
exists  between  water  levels  in  the  lock  cham- 
ber and  the  lower  pool;  and  to  preserve 
alignment  of  the  leaf  during  erection  and 
so  avoid  troublesome  and  uncertain  ex- 
pedients to  compensate  for  the  deformation 
inherent  in  a  cylindrical  leaf. 

To  illustrate  one  phase  of  the  utility  of 
this  frame,  assume  that  one  leaf  is  in  con- 
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carefully  finished  to  receive  the  nickel-steel 
pintle  which  is  18  in.  in  diameter.  A  large 
steel  casting  is  built  into  the  heel  of  the 
leaf  and  is  fitted  with  a  bronze  bushing  for 
the  pintle.  The  anchorage  casting  is  of 
steel  and  is  provided  with  a  bronze  bushing 
for  the  main  pin.  This  block  is  without 
means  for  adjustment,  is  supported  by  a 
cast-iron  bed  plate  and  is  anchored  by  eye- 
bars  with  cast  steel  bearings  and  anchors. 
Reaction  castings  at  the  quoins  are  of 
iron,  proportioned  to  transmit  pressure  to 
the  masonry  within  the  prescribed  limits. 
These  castings  contain  a  continuous  rect- 
angular recess  for  the  contact  plates.  The 
steel  castings  which  are  a  part  of  the  quoin 
and  miter  posts  are  shaped  and  finished  in 
like  manner  to  receive  the  contact  plates. 

Contact  Plates  and  Sill 

The  contact  plates  are  of  steel,  accurately 
finished  all  over  and  held  in  place  by  stud 
bolts.  During  erection  these  stud  bolts  were 
opposed  by  small. jack  screws  in  a  manner 
to  insure  perfect  alignment  and  contact. 
The  space  behind  the  contact  plate  was  then 
filled  with  Babbitt  metal. 

The  miter  sill  is  of  oak,  bedded  in  con- 
crete and  adjusted  for  position  to  a  mid- 
range  of  temperature  and  deflection  of  the 


and  precision  of  fit  and  alignment  through- 
out as  to  reflect  great  credit  upon  the 
builders.  All  castings  are  machine  finished 
at  joints  and  junctions  with  other  parts,  and 
have  drilled  holes  with  fitted  bolts.  The 
ends  of  arch  ribs  are  milled  to  fit. 

The  edges  of  plates  forming  the  water- 
tight skin  are  not  milled  and  do  not  abut. 
They  are  sheared  to  dimensions  which  leaves 
clearance  between  adjoining  plates,  and  all 
joints  between  these  plates  are  provided 
with  fitted  outside  butt  straps  bevel  sheared 
for  calking  all  over.  Except  for  connec- 
tion to  castings  and  machinery  parts,  all 
rivet  holes  are  punched  holes — this  upon 
guarantee  by  the  builders  of  a  higher  degree 
of  accuracy  by  punching  than  by  reaming 
or  drilling.  The  result  was  entirely  satis- 
factory. 

Erection 

Reaction  castings  at  the  quoins  were  held 
in  alignment  during  the  placing  of  concrete 
by  specially  built  steel  posts  bolted  to  the 
base  plates  and  shored  at  the  top.  Each  leaf 
was  erected  upon  temporary  concrete  piers, 
and  screw-actuated  wedge  blocks  were  em- 
ployed to  support  the  structure.  The  miter 
post  end  of  each  leaf  was  raised  '^-in.  above 
normal  to  compensate  for  deflection  when 
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Each  leaf  was  kept  in  exact  vertical  align- 
ment during  erection  and  the  axis  of  rota- 
tion was  exactly  plumb,  the  anchorage  block 
remaining  under  light  pressure  applied  to 
produce  equal  strain  in  both  sets  of  eye- 
bars.  When  the  wedges  were  removed,  that 
is,  when  the  leaves  were  first  hung  in  the 
position  occupied  during  erection,  each  leaf 
was  less  than  Vs-in.  out  of  plumb  trans- 
versely at  the  miter  post  end.     It  will  be 
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Section  E'f 
SECTIONS  SHOWING   HATEBIAL  AND  OUTSIDE  VERTICAL  GIRDERS 


hung  on  its  hinges.  Adjustment  of  the  an- 
chorage after  the  leaf  was  hung  was  accom- 
plished by  means  of  carefully  shaped  steel 
plates  placed  under  the  curved  anchor 
pedestals  shown  in  one  of  the  drawings,  the 
leaf  being  jacked  up  during  this  process. 
Trenches  left  in  the  lock  walls  for  the  eye- 
bars  and  anchor  pedestals  were  then  filled 
with  sand  and  covered  over  flush  with  4  in. 
of  concrete. 


noted  that  the  usual  means  for  adjusting 
the  anchorage  was  not  employed,  but  gave 
place  to  a  more  simple,  perhaps  more  per- 
manent, method.  When  a  leaf  is  swung  into 
its  recess,  the  transverse  component  of  the 
reaction  at  the  hinge  pin  reverses  from  ten- 
sion to  a  small  amount  of  compression.  The 
anchorage  block  is  a  single  casting,  and  was 
bolted  fast  to  its  bed  plate  after  adjustments 
were  completed.     It  should,  therefore,  en- 


dure such  reversal  and  all  load  changes,  bet- 
ter than  if  internal  strains  were  transmitted 
through  screws,  wedges  or  other  adjusting 
devices.  The  gate  has  remained  in  perfect 
adjustment  up  to  this  time,  and  is  expected 
to  "stay  put."  There  is  practically  no  leak- 
age through  the  gate  or  its  contacts,  a  fact 
which  has  prompted  much  favorable  com- 
ment. 

COMPRESSED-AiR   OPERATION 

All  mechanical  operations  throughout  the 
lock  are  actuated  by  compressed  air.  Air 
is  compressed  in  the  lock  power  house,  lo- 
cated in  the  portion  of  dam  which  con- 
nects the  east  wall  to  the  main  power 
house.  Two  compressors  are  installed,  and 
each  is  belted  to  a  200-hp.  water  turbine. 
There  are  two  receivers,  and  the  hydraulic 
governors  are  controlled  so  as  to  maintain 
a  constant  receiver  pressure  of  100  lb.  per 
square  inch.  The  whole  constitutes  a 
duplicate  plant,  either  of  which  is  of  suffi- 
cient capacity  for  the  work  involved. 

Compressed  air  is  conducted  to  a  main 
header  in  the  lock  operator's  house,  located 
on  the  east  wall  near  the  guard  gate, 
whence  it  is  piped  separately  to  each  engine 
and  machine  in  the  lock.  Every  such  air 
supply  pipe  contains  a  throttle  or  control 
valve  in  the  operator's  house,  and  the  stems 
of  these  valves  are  extended  in  such  man- 
ner that  their  handles  are  mounted  on  a 
switchboard  in  a  convenient  arrangement. 

Gate-Swinging  Machine 

The  gate-swinging  machine  consists  of 
a  large  horizontal  bull  wheel,  coupled  to  the 
gate  by  a  connecting  rod  in  the  form  of  a 
channel-bar  strut,  and  geared  back  to  a 
40-hp.,  double-cylinder,  reversible,  link- 
motion-engine.  This  apparatus  is  mounted 
in  a  pit  at  the  top  of  the  lock  wall.  The 
engine  is  covered  by  a  house  with  openings 
large  enough  to  remove  any  part,  and  the 
bull  wheel  is  covered  by  removable  cement 
sidewalk  construction  with  bull's-eye  lights. 

The  connecting  rod  is  not  of  rigid  length 
between  pin  centers,  but  may  be  compressed 
or  extended  1  in.  either  way  from  normal, 
either  change  being  resisted  by  the  com- 
pression of  a  single  spring.  This  is  a 
shock  absorber  for  gear  teeth,  etc.,  allows 
for  expansion  and  contraction  of  the  gate 
and  permits  of  small  obstructions  along  the 
miter  sill  or  between  the  gate  leaves  with- 
out damage,  a  statement  which  was  proved 
one  day  by  an  8-in.  log  caught  squarely  be- 
tween the  leaves. 

The  bull  wheel  revolves  through  180  deg. 
for  a  complete  movement  of  the  gate,  and 
the  connecting  rod  is  at  dead  center  at 
each  end  of  the  stroke.  This  provides  slow 
speed  and  great  power  at  the  beginning  and 
end  of  the  swing,  with  highest  speed  and 
least  power  during  the  middle  of  the  move- 
ment.   This  application  of  power  and  speed 
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is  the  outstanding  feature  of  design  in  this 
machine,  and  seems  well  adapted  to  the 
moving  of  a  swinging  mass  of  300  tons 
through  a  fixed  distance.  It  is  not  possible 
to  slam  the  gate  against  the  miter  sill  or 
the  lock  wall. 

This  gate-swinging  machine  was  designed 
for  the  Keokuk  lock  prior  to  any  knowledge 
of  the  apparatus  to  be  used  in  the  Panama 
Canal  locks;  the  machines  are  identical  in 
principle.  One  leaf  is  equipped  with  a  ma- 
chine which,  when  the  gate  is  closed,  grips 
a  gudgeon  on  the  other  leaf  and  forces  the 
two  into  exact  alignment  and  contact,  as 
indicated  in  the  detail  drawing. 

Control 

The  main  throttle  valve  of  the  engine, 
and  valves  for  the  reversing  cylinder  and 
the  miter-forcing  machine,  are  controlled 
by  the  operator  at  the  switchboard,  some 
500  ft.  distant,  indicating  necessity  for 
an  automatic  rig  to  prevent  over-running 
the  bull  wheel.  This  is  accomplished  by  a 
four-way  limit  cock  interposed  between  the 
main  supply  pipe  and  the  pipes  serving  the 
reversing  cylinder.     The  limit  cock  is  con- 
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trolled  by  a  circular  slot  running  half  way 
around  the  bull  wheel,  with  cam  motion  at 
each  end.  Its  action  is  to  reverse  the  en- 
gine immediately  after  the  dead  center 
point  is  reached,  irrespective  of  the  posi- 
tion of  the  valve  handle  at  the  switchboard. 
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The  machine  then  runs  backward  through 
the  length  of  the  cam,  about  10  in.,  when 
it  reverses  to  forward  motion  again,  and 
this  oscillation  continues  until  the  main 
throttle  is  closed. 

A  system  of  electric  indicators  insures 
safe  operation  at  all  times.  Electric  con- 
tacts are  made  at  the  limits  of  motion  in 
the  miter-forcing  machine  and  the  revers- 
ing cylinder  of  the  engine,  causing  dis- 
tinctive colored  lights  to  appear  or  dis- 
appear on  the  switchboard  as  the  case  may 
be.  Similar  contacts  are  made  by  the  bull 
wheel  throughout  its  revolution,  which  al- 
ways indicate  the  position  of  the  gate  by 
lights  on  the  switchboard.  These  lights 
are  white  for  intermediate  positions  of  the 
gate,  green  when  approaching  the  dead 
center  point,  green  for  a  few  inches  be- 
yond dead  center,  and  then  red. 

The  apparatus  is  in  successful  operation 
and  seems  to  demonstrate  the  practicability 
of  remote  control  of  machinery  of  this 
kind  actuated  by  compressed  air. 

The  entire  work  was  conducted  under 
the  direction  of  the  Corps  of  Engineers, 
U.  S.  A.  Negotiations  with  the  office  of 
Chief  of  Engineers  began  in  1906,  General 
Mackenzie  being  Chief  of  Engineers  at 
that  time. 

The  importance  of  this  work  in  the  Mis- 
sissippi River,  where  large  sums  of  money 
are  spent  continually  for  improvement  of 
n^^ation,  caused  the  Chief  of  Engineers' 
omce  to  give  wide  publicity  in  advance  to 
the  dimensions  of  the  lock,  the  depth  o%'er 
miter  sills  and  the  general  layout.  Public 
hearings  were  held  from  time  to  time, 
when  the  proposals  of  the  power  company 
were  given  to  the  public  for  criticism. 
After  these  hearings  were  concluded,  and 
the  various  reports  of  the  engineer  boards 
were  completed,  the  plans  of  the  work  as 
constructed  were  approved  by  the  Chief 
of  Engineers  and  the  Secretary  of  War. 

The  actual  construction  was  carried  out 
during  the  time  General  Bixby  was  Chief 
of  Engineers,  and  the  district  engineer 
officer  in  immediate  charge  was  Charles 
Keller,     major     (now     lieutenant-colonel), 
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Corps  of  Engineers.  Montgomery  Meigs, 
U.  S.  civil  engineer,  was  resident  engineer 
for  the  Government.  All  plans,  details  of 
construction,  materials,  workmanship  and 
the  finished  work  were  exhaustively  ana- 
lyzed and  approved  and  finally  accepted  by 
the  War  Department.  The  attitude  of  the 
army  engineer  officers  throughout  the 
period  of  eight  years  on  this  work  was 
characterized   by  an   admirable  and  strict 
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formula  for  red-lead  paint,  obtained  from 
one  of  the  largest  paint  manufacturers  in 
the  country,  was  adopted,  the  lampblack 
being  used  as  a  hardener  for  the  surface: 

First  coat:  30  lb.  of  red  lead  per  gallon 
of  linseed  oil,  using  one-third  boiled  and 
two-thirds  raw  oil. 

Second  coat :  Same  as  above,  with  4  oz.  of 
lampblack  per  gallon. 

Third  coat:  Same  as  above,  with  4  lb.  of 
lampblack  to  the  gallon. 

Paint  was  applied  according  to  this  for- 
mula during  the  winter  of  1912-13.  After 
part  of  this  work  was  done  the  chief  elec- 
trical engineer  suggested  that  we  try  the 
material  used  on  the  Los  Angeles  aqueduct, 
and  in  accordance  with  his  instructions  we 
ordered  water-gas  tar  for  the  first  coat  and 
coal-gas  tar  for  the  second  and  third  coats. 
This  was  applied  to  penstock  and  draft 
tube  1. 

Red  Lead  vs.  Tar  Paint 

At  the  end  of  the  1913  season  the  red- 
lead  paints  applied  according  to  the  above 
formula  showed  decided  deterioration  where 
in  contact  with  water,  while  the  tar  was 
in  very  good  shape  except  for  slight  rust 
spots  around  some  of  the  rivets,  where 
cleaning  evidently  had  not  been  properly 
done.  At  the  end  of  the  1914  season  the 
lead  paint  had  almost  entirely  disappeared 
where  exposed  to  water  and  the  tar  paint 
was  in  good  condition  on  the  penstocks,  but 
was  apparently  getting  rather  thin  on  the 
outside  of  the  draft  tube.  Where  the  red 
lead  does   not  come   in   contact   with   the 


STRUT   SHOW   CONNECTIONS    TO   BULL   WHEEL   AT 
END  AND  GATE   AT   THE   OTHER 


fairness  which  will  always  be  remembered 
by  the  engineers  of  the  power  company 
with  genuine  pleasure. 

[The  second  article  by  Mr.  Parsons,  de- 
scribing the  new  type  of  submersible  lock 
gate,  at  Keokuk,  will  appear  in  an  early 
issue. — Editor.] 


Funds  for  Highway  Maintenance  in 
California  which  were  received  during  the 
period  Jan.  1,  1915,  to  June  30,  1915,  from 
automobile  license  taxes,  amount  to  $1,722,- 
763,  according  to  the  superintendent  of  the 
State  motor  vehicle  department. 


plant,  tar  paints  have  been  found  to  be  a 
satisfactory  covering,  according  to  an  ar- 
ticle by  Barry  Dibble  in  the  Reclanrntion 
Record  for  September,  from  which  the  fol- 
lowing extract,  practically  in  full,  and  in- 
cluding the  table  giving  costs  of  cleaning 
and  repainting,  has  been  taken. 

The  shop  paint  was  of  red  lead,  or  iron 
oxide,  and  oil.  A  further  coat  of  red  lead 
and  oil  was  applied  on  the  job,  after  assem- 
bling and  riveting  the  pipes.  After  two 
years'  service  an  examination  showed  that 
this  paint  had  practically  disappeared. 

After  considerable  study  and  experiment, 
with  unsatisfactory  results,  the  following 


water,  as  is  the  case  on  the  upper  part 
of  the  exterior  of  the  draft  tubes,  it  shows 
no  deterioration  and  is  now  in  excellent 
condition. 

During  the  fall  of  1914  the  parts  ex- 
posed to  water  on  all  the  draft  tubes  were 
scraped,  cleaned  and  repainted  with  water- 
gas  and  coal-gas  tar.  The  accompanying 
table  shows  the  cost  of  this  work.  There 
was  a  considerable  variation  in  the  condi- 
tion on  the  different  tubes,  due  to  the  fact 
that  some  had  two  coats  of  lead  and  some 
three,  and  also  due  to  the  fact  that  in  some 
cases  the  weather  was  cold  when  the  paint 
was  applied,  and  it  therefore  may  not  have 
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Omt  or  CuuiNi.s-a  and  Paintiso  Fmt  Draft  Tubbs. 
Minidoka  Pownt  Hodsb 

, Draft  Tube > 

12)45       Total 
Total    sur- 

tace.aq.yd.     170       170       170       170       170         850 
Are*  cleaned 
and  paint- 
ed.*], yd.       150       150       150       150       150         750 
Cost  or  acaf- 
foldins : 

Labor J52.S2 

MateriaL 22.74 

CMtofdcan- 
tns: 
Sha  rpen- 
1  n  tC 

acrapera      52.76 

Labor   ..  .»J7.42  $»2.$$  *58.00  $48.2S  $85.10    321.78 
Cost  of  palm- 
ing.   U- 
bor; 
Flret  coat 
I  water- 

saatar)      7.40    ll.»»      2.60      6.70    12.92      41.62 
Secon  d 
coat 
(coa  1- 

Saatar)    10.95    16.69     10.16    10.10    12.06       59.96 
Third  coat 
( c  o  a  I- 

rs  tar)    None    None    None      8.50  None        8.50 
labor, 
painting 

only     18.3S    28.68    12.76    25.30    24.99    110.08 

Material  (all 

coats)    ...      2.40       2.11       1.60      2.40      1.88       10.39 

Total  coat      3570.07 

Coat  per  square  yard  cleaned  and  painted : 

Scaffolding,  labor  and  material 30.100 

Cleaning,  sharpening  scrapers,  and  labor. .      0.499 
Painting — 

Labor   0.147 

Material 0.014 

Total  per  square  yard 30.760 


set  sufficiently  before  being:  submerged  in 
the  water.  The  tar  paint  on  draft  tube  1 
would  under  ordinary  circumstances  have 
gone  a  much  longer  time  without  renewing, 
but  it  was  thought  advisable  to  go  over  it 
in  order  to  determine  the  condition  of  the 
tar  coating  and  the  iron  underneath. 

Cleaning  Brush  on  Breast  Drill 

It  will  be  noted  from  the  accompanying 
schedule  that  a  very  large  part  of  the  cost 
of  the  work  was  involved  in  the  cleaning. 
This  cleaning  was  done  by  means  of  steel 
scrapers  and  brushes.  With  the  lead  paint 
the  iron  pitted  badly,  and  it  was  necessary 
to  clean  out  the  loose  scale  thoroughly  be- 
fore attempting  to  repaint  the  metal. 

The  rivet  heads,  particularly,  presented 
a  serious  difficulty  with  these  scrapers,  and 
we  found  it  very  slow  to  do  a  good  job 
cleaning  around  them.  After  this  work  on 
the  draft  tubes  was  finished  a  special  brush 
was  made  up  which  could  be  fitted  over  the 
rivet  heads  and  revolved  in  a  breast-drill 
frame.  This  worked  very  satisfactorily, 
and  it  materially  reduced  the  cost  of  clean- 
ing the  penstocks. 

In  scraping  draft  tube  1  we  found  an 
excellent  adherence  between  the  metal  and 


the  tar  paint,  which  had  been  on  a  year 
and  a  half  at  that  time.  Where  it  was 
scraped  down  to  the  metal  it  left  a  bright 
surface.  On  one  patch,  of  about  1  sq.  yd., 
apparently  the  iron  had  not  been  well 
cleaned  before  applying  the  paint,  as  it 
was  in  a  place  difficult  to  reach,  and  here 
scale  had  formed.  This  was  the  only  place, 
however,  where  the  iron  had  not  been  pro- 
tected from  the  water.  There  was  a  marked 
difference  in  the  ease  with  which  this  tar 
was  cleaned  off  preparatory  to  repainting 
as  compared  with  the  work  involved  on 
surfaces  which  had  been  covered  with  red- 
lead  paint,  and  had  become  pitted.  It  will 
be  seen  from  the  cost  data  that  tube  1  was 
cleaned  for  about  one-half  the  average  for 
the  other  four  tubes.  Altogether  the  re- 
sults with  the  tar  have  been  most  satis- 
factory. 

There  was  quite  a  variation  in  the  con- 
sistency of  the  water-gas  tar  purchased  at 
different  times.  As  ordinarily  obtained  it 
was  necessary,  in  the  cool  weather  during 
which  we  painted,  to  mix  a  little  gasoline 
with  it.  Usually  the  mixture  was  about  1 
qt.  of  gasoline  to  from  3  to  5  gal.  of  tar. 
This  tar  was  then  spread  on  carefully  with 
a  brush  in  the  same  manner  as  ordinary 
oil  paint,  it  being  carefully  worked  into  all 
pits  and  around  rivets.  One  gallon  of  tar 
covered  about  30  sq.  yd.  with  one  coat.  The 
cost  was  about  15  cents  per  gallon,  about 
one-half  of  which  was  freight  charge  from 
Chicago  to   Minidoka. 

The  tar  is  rather  slow  in  setting,  even 
if  the  weather  is  warm.  It  hardens  when 
the  thermometer  drops,  but  when  the 
weather  warms  up  will  become  sticky  even 
after  a  considerable  period.  As  most  of 
the  work  was  done  in  cool  weather,  it  was 
possible  to  apply  the  second  coat  within  10 
to  14  days.  In  only  one  case  (draft  tube  4) 
were  we  able  to  get  a  third  coat  on  prior 
to  the  time  when  the  weather  turned  so 
bad  that  it  was  impossible  to  do  outside 
work.  It  does  not  appear  to  affect  the  tar 
to  put  it  into  the  water  before  it  is  thor- 
oughly hardened. 


Test  Automobiles  in  Detroit 
on  Artificial  Hill 

Steel  and  Wood  Structure  40  Feet  High  in  Center 

of  New  Speedway  Has  12  J  and  25  Per  Cent 

Grades  on  Approaches 

ABSENCE  of  natural  hills  in  the  vicin- 
ity of  Detroit  on  which  to  test  auto- 
mobiles led  one  manufacturer  to  construct 
an  artificial  test  hill  542  ft.  long,  40  ft. 
high  and  18  ft.  wide  on  the  runway,  in  the 


center  of  a  V'2-mile  speedway.  One  ap- 
proach has  a  25-per  cent  grade  160  ft.  long. 
The  other  end  is  just  half  as  steep  and  332 
ft.  long.  At  the  top  is  a  level  stretch  50 
ft.  long.  Both  grades  are  eased  off  at  the 
lower  end  to  give  the  cars  a  more  gradual 
start. 

Design  of  Structure 

The  hill  is  a  composite  wood  and  steel 
structure  designed  for  a  live  load  of  50  lb. 
per  square  foot,  and  consists  of  twenty-six 
all-steel  bents,  anchored  to  solid  concrete 
piers,  spaced  20  ft.  on  centers  on  grades 
and  16  ft.  8  in.  on  the  level  stretch.  The 
bents  are  composed  of  8-in.,  32-lb.  H-beams 
properly  braced.  The  horizontal  members 
in  the  bracing  consist  of  two  5-in.  channel 
irons  bowed  apart  at  the  center  and  secured 
to  each  other  with  %  x  6-in.  batten  plates. 
other  braces  are  3  x  214  x  ^A-in.  angle 
irons. 

The  main  crossbeams  at  the  tops  of  the 
bents  are  12-in.,  28V2-lb.  I-beams  riveted 
to  the  angle  caps  of  the  columns,  and  are 
provided  with  angle  clips  to  receive  four 
6  X  10-in.  pine  stringers,  to  which  3  x  8-in. 
planking  is  spiked.  Continuous  10  x  25-lb. 
I-beam  struts  connect  the  columns.  These 
struts  are  connected  midway  of  the  span 
by  a  four-angle  strut.  The  horizontal 
braces  between  the  bents  and  the  inside  of 
the  bridge  are  channel  irons  bowed  apart 
at  the  center  and  secured  with  batten 
plates.  The  diagonal  members  are  of  angle 
irons. 

Wind  Bracing 

The  wind  bracing  in  the  plane  of  the 
bridge  floor  consists -of  %-in.  round  rods. 
At  each  bent  and  intermediate  between 
bents  occur  steel  angle  brackets,  fastened 
to  the  main  crossbeam  and  angle  struts. 
A  3  X  8-in.  and  3  x  12-in.  planking  secured 
to  these  brackets  forms  a  substantial  rail- 
ing on  both  sides  of  the  bridge.  A  4  x  8-in. 
pine  beam  bolted  to  the  floor  divides  the 
runway  of  the  bridge  in  half  to  avoid  acci- 
dents from  cars  running  in  Opposite 
directions. 

The  method  of  laying  the  planking  is 
practically  the  same  as  that  used  on  the 
speedway,  where  3  x  8-in.  creosoted  planks 
16  ft.  long  are  spiked  to  4  x  4-in.  sleepers. 
These  are  butted  alternately  except  on 
curves,  where  the  joints  are  even  and  rein- 
forced. A  %-in.  space  between  planks  is 
left  to  give  air  space  and  provide  a  good 
hold  for  the  tires. 

The  hill  and  speedway  were  constructed 
by  the  engineering  department  of  Dodge 
Brothers,  motor  car  manufacturers. 
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artificial  hills  constructed  by  automobile  manufacturer  for  testing  cars  on  two  grades 


Road  Building's  Immediate  Opportunities  Lie 
in  Revised  Legislation  and  Sound  Financing 

A.  N.  Johnson  and  Nelson  P.  Lewis,  Speaking  at  the  Pan-American  Road  Congress  in  Oakland, 
California,    This    Week,    Show    Need    for    New    Laws     and    Short-Term    or     Serial    Bonds 


State  Road  Laws  Should  Cen- 
tralize Authority 

A.  N.  Johnson  Sets  Forth   Principles   Which  Will 

Bring  Order  Out  of  Chaos  in  Highway 

Legislation 

CENTRAL  control  over  all  roads  by  a 
State  highway  department,  recruited 
from  the  ranks  of  skilled  technical  men  and 
not  political  manipulators  thinly  disguised 
as  "practical  men",  must  be  the  basis  of 
highway  legislation  which  is  designed  to 
produce  good  results  at  reasonable  cost. 
This  is  the  principle  enunciated  by  A.  N. 
Johnson,  highway  engineer  of  the  Bureau 
of  Municipal  Research,  of  New  York  City, 
in  a  paper  presented  at  the  Pan-American 
Road  Congress  in  Oakland,  Cal.,  Sept.  13-17. 
In  fact,  the  road  laws  in  almost  every  State, 
according  to  Mr.  Johnson,  are  in  such  a 
hopeless  snarl  as  the  result  of  piecemeal 
legislation,  special  statutes  and  amend- 
ment heaped  on  amendment  that  a  general 
repeal  of  State  laws  and  a  re-enactment  on 
a  logical  basis  is  the  only  way  to  put  an 
end  to  the  confusion  that  is  now  almost 
universal  throughout  the  country.  What  is 
needed  is  a  highway  law  that  has  been  so 
carefully  considered  as  to  make  it  unneces- 
sary for  the  Legislature  each  year  to  make 
vital  changes.  Mr.  Johnson's  views  regard- 
ing the  essentials  of  such  a  law  are  given 
below. 

Continuity  of  Policy  Desirable 

The  law  should  provide  for  a  proper  or- 
ganization or  central  authority  and  give 
to  it  sufficient  power  to  promulgate  by  rules 
and  regulations  much  that  is  now  detailed 
legislation.  Such  authority  should  be  placed 
with  the  State  highway  department  whose 
organization,  to  be  effective,  must  be  such 
as  to  secure  continuity  of  policy  and  em- 
ployment and  retention  of  trained  high- 
way engineers.  The  State  department,  as 
here  contemplated,  is  to  have  more  than  the 
control  of  merely  a  restricted  system  of 
State  roads.  It  is  to  have  general  control  of 
all  the  road  work  and  the  road  policy  of  the 
State. 

Local  Administration  Ineffective 

The  many  special  laws  for  the  expendi- 
ture of  bond  issues  indicate  clearly  the  ap- 
preciation of  the  inadequacy  of  the  usual 
road  machinery  to  carry  out  effectively  road 
improvement  on  the  scale  that  is  demanded 
to-day.  The  question  that  arises  is  to  what 
extent  have  the  devices  that  have  been  sub- 
stituted for  the  regularly  organized  road  ad- 
ministrative methods  remedied  the  defects? 
Do  these  special  road  laws  and  bond  issues 
provide  a  satisfactory  solution? 

During  the  past  ten  or  fifteen  years  a 
noticeable  feature  of  road  legislation  has 
been  the  provisions  that  have  been  made 
for  road  work  to  be  paid  for  by  local  bond 
issues.  The  reasons  leading  up  to  such  leg- 
islation, which  has  involved  in  the  aggre- 
gate hundreds  of  millions  of  dollars  in  bond 
issues,  is  manifestly  to  be  ascribed  to  the 


great  public  interest  and  desire  for  im- 
proved roads. 

The  provisions  that  .are  made  for  an  or- 
ganization to  carry  out  the  work  are  sig- 
nificant. In  a  majority  of  cases  a  special 
board  of  commissioners  is  created  and  com- 
plete organization  provided;  in  others,  while 
the  regular  officials  may  have  general  con- 
trol, they  must  employ  an  engineer  or 
skilled  superintendent.  In  every  instance 
an  attempt  is  made  to  remedy  the  defects 
of  the  usual  road  machinery  by  which  no 
skilled  supervision  is  provided,  and  which 
it  is  realized  is  necessary  when  the  propo- 
sition is  to  spend  a  comparatively  large  sum 
of  money  on  a  few  miles  of  road. 

This  class  of  legislation  includes  the  pro- 
visions for  the  establishment  of  special  road 
districts  and  organizations  to  spend  partic- 
ular bond  issues.  They  vary  from  a  road 
-system  for  a  county  to  the  formation  of  a 
restricted  district  for  the  improvement  of 
but  a  single  road.  Usually  the  work  to  be 
done  and  the  amount  of  money  to  be  spent 
are  submitted  for  approval  to  the  electors 
resident  within  the  area  from  which  the 
^unds  are  to  be  raised,  many  laws  provid- 
ing that  only  voters  who  are  property  tax- 
payers are  entitled  to  vote. 

Organization  Short-Lived 

The  organization  provided  by  most  of 
these  laws  exists  only  during  the  period  of 
construction.  Thus  the  skilled  control 
which  these  special  laws  secure  in  a  vary- 
ing degree,  at  most,  extends  but  a  short 
period. 

Beyond  providing  means  for  raising  rev- 
enue and  the  machinery  for  expending  the 
same,  little  or  no  thought  has  been  given 
them.  No  provision  is  made  for  continuing 
maintenance.  No  fixed  income  is  provided 
on  which  to  make  plans  for  future  work. 
No  definite  information  is  collected  on  which 
to  base  estimates  for  such  an  income.  Long- 
term  bonds  are  thoughtlessly  voted  for 
short-lived  structures.  The  simplest  fun- 
damental economic  principles  are  violated 
without  giving  them  a  thought. 

Roads  Require  Broad  Study 

Proper  road  development  to-day  requires 
the  careful  consideration  of  economic  con- 
ditions over  a  comparatively  wide  area. 
There  must  be  a  careful  study  made  to  se- 
cure a  road  system  such  as  will,  when  com- 
pleted, meet  the  traffic  needs  and  for  the 
construction  of  which  a  carefully  considered 
plan  for  the  distribution  of  cost  has  been 
worked  out.  The  spasmodic  and  localized 
road  improvement  attempts  can  fit  into  such 
a  scheme  only  by  accident.  Sometimes  the 
wrong  road  is  chosen ;  other  times  it  is  not 
properly  dimensioned;  but  in  any  event 
little  or  no  thought  is  given  to  the  part  the 
road  will  play  in  a  comprehensive  road  de- 
velopment plan. 

More  often  error  is  found  in  the  type  of 
construction  selected.  With  so  many  kinds 
of  construction,  each  calling  for  special  ma- 
terials, all  of  which  are  actively  advertised, 
the  result  frequently  is  the  adoption  of  a 


type  of  pavement  which  represents  not  what 
is  best  for  the  road  but  what  company  em- 
ployed the  most  persuasive  salesman. 

Bad  Engineering  Practices 

It  might  be  thought  that  as  most  of  these 
laws  usually  provide  for  the  employment  of 
an  engineer  supposed  to  be  skilled  in  road 
construction,  there  could  be  no  .serious  blun- 
der made  as  to  the  type  or  manner  of 
building  the  road.  Due,  however,  to  the  es- 
sentially temporary  character  of  the  employ- 
ment afforded  and  to  a  lack  of  understanding 
in  the  minds  of  the  people  generally  as 
to  the  necessity  for  securing  high-grade 
service,  there  have  arisen  practices  by  which 
apparently  some  small  saving  is  made  but 
which  prove  most  wasteful. 

The  shrewd,  careful  men  usually  selected 
to  have  administrative  control  of  these  spe- 
cial road  enterprises  have  had  no  experience 
whatever  in  road  construction  work  and  be- 
lieve they  pursue  a  very  commendable  course 
when  they  auction  off  the  engineering,  giv- 
ing it  to  the  engineer  who  will  take  the  job 
for  the  least  money.  This  short-sighted 
policy,  saving  perhaps  a  few  hundred  dol- 
lars, costs  the  taxpayers  paying  for  the  spe- 
cial work  many  thousands  of  dollars  through 
the  honest  but  misguided  management  of 
men  selected  to  safeguard  their  interests. 

The  selection  of  the  proper  type  of  road 
is  far  more  of  a  scientific  problem  to-day 
than  it  was  twenty  years  ago.  The  changed 
traffic  conditions  which  make  it  difficult  to 
select  the  type  of  road,  make  it  also  impos- 
sible, when  determining  the  roads  to  be  im- 
proved, to  consider  but  a  small  area. 

Conclusions 

It  is  evident  that  if  a  locality  is  to  bond 
itself  for  road  construction  the  greatest 
benefit  can  accrue  to  such  locality  only  if 
it  chooses  wisely  both  as  to  the  location 
and  the  character  of  the  work  to  be  done. 
These  questions  require  broad  experience, 
and  local  effort  has  not  been  equal  to  the 
task.  There  must  be  provided  by  the  State 
a  department  capable  to  advise  and  direct 
localities  and  with  authority  to  prevent  un- 
wise expenditures  as  well  as  to  supervise 
necessary  improvements. 

If  the  proper  administrative  methods  are 
to  be  made  possible  there  must  be  abolished 
a  vast  number  of  small  independent  units 
which  now  exist,  with  their  horde  of  minor 
officials  selected  by  ballot.  In  general  there 
must  be  reposed  in  a  central  State  depart- 
ment power  to  make  rules  and  regulations 
which  now  constitute  a  great  bulk  of  legisla- 
tive enactment,  too  often  the  results  of  trad- 
ing and  political  expediency.  The  central 
authority  should  be  charged  with  the  de- 
velopment of  policies  for  the  expenditure  of 
all  road  revenues.  Such  a  department  to  be 
effective  must  be  freed  from  political  mani- 
pulation, and  skilled  men  must  be  in  control 
so  that  a  continuing  policy  may  be  possible. 

Road  work  is  no  longer  a  neighborhood 
concern  and  cannot  successfully  be  so  ad- 
ministered, but  must  be  controlled  by  a  prop- 
erly organized,  strong  central  authority. 
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Life  of  Highway  Improvement 
Should  Limit  Term  of  Bonds 

Nelson  P.  Lewis  Shows  Ectnomic  Fallacy  of  Long- 
Term  Bonds  for  Short-Lived  Structures 
in  Road  Building 

LONG-TERM  bonds  for  short-lived 
structures  were  denounced  by  Nelson  P. 
Lewis,  chief  engineer  of  the  Board  of  Esti- 
mate and  Apportionment,  New  York  City, 
in  a  paper  on  "Highway  Indebtedness",  pre- 
sented at  the  Pan-American  Road  Congress 
in  Oakland.  Cal.,  Sept.  13-17.  The  justifica- 
tion for  debt,  Mr.  Lewis  said,  must  be 
based  upon  benefit  which  will  be  per- 
manent or  which  will  at  least  extend  over 
a  period  of  years,  and  also  upon  the  owner- 
ship of  unencumbered  property,  or  sources 
of  income  which  may  be  depended  upon  to 
provide  the  interest  on  the  debt  and  its 
liquidation  at  maturity. 

There  has  been  a  disposition  to  issue 
highway  bonds  for  long  periods,  frequently 
for  fift>'  years.  For  such  part  of  the  work 
as  is  really  permanent,  such  as  the  widening 
or  straightening  of  old  roads,  or  the  im- 
provement of  their  grades,  this  may  be 
proper,  but  for  that  part  of  the  work  which 
will  be  short-lived,  such  as  the  wearing  sur- 
face of  the  roads,  a  long  loan  cannot  be  jus- 
tified. 

How  THE  Cost  Mounts  Up 

With  interest  at  4  per  cent  the  total  in- 
terest payments  on  50-yr.  bonds  will  be 
twice  the  actual  cost  of  the  work.  The 
annual  amortization  charges  for  50  yr.  on 
at  3-per  cent  basis  would  be  0.89  per  cent,  so 
that  for  every  $1,000  of  original  cost  the 
State  or  the  city  would  pay  $2,445.  The 
roadway  surface  will  have  worn  out  long  be- 
fore the  expiration  of  the  50-yr.  period,  yet 
the  public  at  large  will  keep  on  paying.  If 
this  apparently  easy  way  of  meeting  the 
cost  of  highway  improvement  is  once  begun 
it  is  likely  to  be  continued,  and  even  to  be 
applied  to  meeting  the  cost  of  replacing 
worn-out  surfaces.  There  are  many  cases 
where  pavements  on  country  roads  and  city 
streets  will  not  last  more  than  ten  years, 
and  if  this  policy  of  financing  is  continued 
the  public  will,  after  forty  years,  be  paying 
for  five  different  road  surfaces,  of  which 
four  will  have  entirely  disappeared,  and  the 
annual  expense  during  the  decade  from 
forty  to  fifty  years  after  the  original  im- 
provement was  made  will  be  24.25  per  cent 
of  its  original  cost.  These  estimates  relate 
only  to  the  wearing  surface  itself  and  not 
to  the  more  permanent  portion  of  the  work 
which  will  have  a  life  much  greater  than  ten 
years. 

Short-term  bonds,  when  issued  for  high- 
way improvement,  may  be  generally  con- 
sidered as  those  whose  term  will  approxi- 
mately correspond  with  the  life  of  the  im- 
provement, so  that  the  road  will  not  be  worn 
out  before  it  is  completely  paid  for.  Some 
portions  of  the  work  will  last  longer  than 
others,  and  bonds  which  will  correspond  in 
their  terms  with  the  average  life  of  the  im- 
provement may  properly  be  considered 
short-term  bonds. 

Cost  Apportioned 

In  the  case  of  a  highway  improvement 
which  is  to  be  entirely  paid  for  by  bond 
issue,  if  20  per  cent  of  the  cost  is  repre- 
sented by  such  expense  as  widening,  grad- 
ing and  substantial  culverts,  that  portion 
may  be  considered  permanent  and  50  yr. 
would  not  be  an  unreasonable  time  in  which 
to  pay  for  it;  if  20  per  cent  is  for  curbing 


and  for  gutter  paving,  which  might  be  ex- 
pected to  last  for  20  yr.,  bonds  issued  for  a 
corresponding  term  for  this  part  of  the 
work  would  be  fair  and  reasonable;  if  the 
road  surface  represented  the  remaining  60 
per  cent  of  the  cost  and  the  surface  would 
require  replacing  in  ten  years,  it  would  be 
unwise  to  borrow  the  money  to  pay  for  that 
part  of  the  work  for  a  longer  period. 

The  average  life  of  the  entire  improve- 
ment might  in  such  a  case  be  considered  20 
yr.,  and  it  might  therefore  be  considered 
proper  to  issue  20-yr.  bonds  to  pay  for  it. 
There  is  a  fallacy,  however,  in  this  argu- 
ment, as  the  interest  and  amortization 
charges  will  be  constant  for  the  entire 
20-yr.  period,  notwithstanding  the  fact  that 
the  part  of  the  work  representing  60  per 
cent  of  the  total  cost  will  have  been  worn 
out  in  half  that  time,  although  there  will 
still  remain  a  portion  representing  20  per 
cent  of  the  total  cost  which  will  last  for  at 
least  thirty  years  after  it  is  entirely  paid 
for.  A  more  conservative  plan  would  there- 
fore be  to  limit  the  bonds  for  an  improve- 
ment of  the  kind  described  to  15  yr. 

As  the  terms  of  the  bonds  are  shortened 
the  total  annual  expense  grows  impressively 
larger,  but  it  must  be  remembered  that 
there  is  less  overlapping  of  the  different 
issues,  and  after  this  policy  of  paying  for 
highway  improvements  by  bond  issues  has 
been  followed  for  a  period  corresponding 
with  the  term  of  the  bonds  the  total  amount 
to  be  provided  to  care  for  the  outstanding 
debt  will  be  considerably  less  in  the  case  of 
the  short-term  bonds. 

10-Year  Bonds 

For  instance,  if  a  constant  sum  of  $1,- 
000,000  a  year  were  borrowed  for  highway 
improvements  and  if  50-yr.  bonds  were  is- 
sued for  the  purpose,  at  the  end  of  50  years 
there  would  be  $50,000,000  of  these  bonds 
outstanding.  During  this  time  the  annual 
interest  and  amortization  charge  would 
gradually  increase  until  it  reached  $2,445,- 
000,  when  it  would  remain  constant.  If, 
however,  the  funds  were  raised  by  the  issue 
of  10-yr.  bonds  there  would  be  $10,000,000 
outstanding  at  the  end  of  ten  years,  during 
which  time  the  annual  interest  and  sinking 
fund  charges  would  increase  until  at  the 
tenth  year  they  would  reach  $1,322,000, 
when  they  would  remain  constant.  Under 
the  latter  policy  there  would  be  at  the  end 
of  fifty  years  an  annual  saving  to  the  tax- 
payers of  $1,123,000. 

It  may  be  said  that  these  periods  are  so 
long  that  such  a  discussion  is  academic,  but 
street  and  road  improvements  are  going  to 
continue  for  an  indefinite  time.  Our  States 
and  cities  hope  to  remain  solvent  and  must 
meet  their  financial  obligations,  and  debts  of 
this  kind  must  be  paid  in  full,  so  that  the 
actual  facts  should  be  squarely  faced. 

Advantages  of  Serial  Bonds 

To  distribute  the  cost  of  street  or  road 
improvements  over  a  term  of  years,  and  at 
the  same  time  to  avoid  the  necessity  of  ac- 
cumulating large  sinking  funds  which  re- 
turn a  small  rate  of  interest,  resort  is  fre- 
quently had  to  serial  bonds.  In  this  case 
provision  must  be  made  for  retiring  a  cer- 
tain part  of  the  issue  each  year  and  for  in- 
terest on  the  bonds  which  remain  outstand- 
ing. If  $1,000,000  of  4-per  cent  bonds  are 
issued  in  serial  form,  $50,000  falling  due 
each  year,  the  provision  which  must  be 
made  to  care  for  the  bonds  to  be  retired 
and  the  interest  on  those  outstanding  will 
be  as  follows : 


First  year   $90,000 

Sixth  year 80,000 

Fifteenth  year   62,000 

Twentieth  year    ■52,000 


One  advantage  of  this  plan  is  that  as  part 
of  the  work  is  worn  out  and  the  value  of 
the  improvement  becomes  less  there  is  a 
corresponding  reduction  in  the  annual  bur- 
den. It  is  important,  however,  that  the  se- 
ries shall  be  so  arranged  that  the  amount 
outstanding  at  any  time  shall  not  exceed  the 
actual  value  of  the  original  improvement  at 
that  time.  When  serial  bonds  are  issued 
in  such  a  manner  that  the  last  bond  will  not 
be  retired  for  a  long  term  of  years  or  a 
term  far  in  excess  of  the  probable  life  of 
a  large  portion  of  the  work  the  plan  is  un- 
economic and  pernicious.  A  striking  exam- 
ple of  the  abuse  of  the  serial  bond  is  af- 
forded by  the  case  of  two  towns  now  a  part 
of  New  York  City,  which,  in  1868,  secured 
legislative  authority  to  improve  a  highway 
passing  through  both  of  the  towns  and  to 
issue  serial  bonds.  As  these  bonds  were 
actually  issued  the  last  bond  of  one  of  the 
towns  will  fall  due  in  1980,  and  the  last 
bond  of  the  other  town  will  not  mature  un- 
til the  year  2147. 

It  might  be  feared  that  serial  bonds  would 
not  command  as  good  a  price  as  would  those 
running  for  a  longer  term,  but  at  a  recent 
oflfering  of  a  large  number  of  New  York 
City  bonds  the  bids  received  for  serial 
bonds,  then  offered  for  the  first  time  by 
that  city,  actually  exceeded  the  price  offered 
for  50-year  bonds,  both  bearing  the  same 
rate  of  interest.  It  is  possible  that  present 
financial  conditions  render  a  more  liquid 
asset  desirable,  but  the  fact  that  the  prices 
bid  for  serial  bonds  were  better  than  those 
for  long-term  bonds  was  a  surprise. 

Central  Control  of  Finances 

Unless  State  and  municipal  authorities 
show  a  disposition  to  limit  the  terms  of 
their  obligations  more  nearly  to  the  life  of 
improvements  for  which  they  are  to  pay,  it 
will  probably  be  necessary  to  adopt  a  plan 
somewhat  similar  to  that  followed  in  Great 
Britain,  where  no  obligations  may  be  issued 
by  any  State,  town  or  county  authorities 
until  there  shall  have  been  submitted  to 
the  Local  Government  Board  a  precise  state- 
ment showing  the  character  of  the  improve- 
ment, its  probable  life  and  its  estimated 
cost.  This  board  then  determines  the 
amount  of  the  bonds  which  may  be  issued 
and  the  terms  for  which  they  may  run,  the 
purpose  being  to  ensure  the  extinguishment 
of  the  debt  within  a  period  which  is  less 
than  the  life  of  the  improvement. 


Road  Bonds  Should   Provide 
for  Maintenance 

J.    F.    Witt    Emphasizes    Importance   of  Having 
Sufficient  Funds  Available  for  Repair  Work 

LONG-TERM  bonds,  according  to  J.  F. 
Witt,  of  Dallas,  Tex.,  in  his  discus- 
sion of  Mr.  Lewis'  paper,  are  popular  be- 
cause they  require  a  smaller  annual  sinking 
fund.  Short-term  bonds  and  serial  bonds 
are,  however,  often  preferred,  but  the  differ- 
ence in  what  kind  of  bond  is  voted  is  slight 
compared  to  other  adjustments  that  should 
be  made  before  the  money  is  borrowed.  The 
principal  fault  is  not  whether  the  bonds  are 
20-yr.  serials  or  40-yr.  straight,  but  lies 
more  in  the  lack  of  provision  for  a  fixed 
amount  for  maintenance  and  repair  of  the 
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highways  constructed,  thus  insuring  an  im- 
provement that  will  last  with  the  debt.  The 
only  way  to  make  the  improvement  perma- 
nent is  a  definite  and  adequate  method  of 
maintenance. 

Restriction  Needed 

Considering  a  wearing  surface  in  keeping 
with  traffic  requirements,  the  nominal  sum 
available  for  maintenance  and  repair,  unless 
special  provision  has  been  made,  is  inade- 
quate, with  the  result  that  the  wearing  sur- 
face is  worn  out  long  before  the  invested 
obligation  is  discharged. 

We  may  feel  that  the  evolution  in  traffic 
in  the  past  10  yr.  will  probably  be  repeated 
in  the  next  10  yr.,  and  in  that  way  make  it 
impossible  to  pre-determine  what  fixed 
charge  to  make  for  maintenance  and  repair. 
In  a  manner  this  is  true,  but  in  trying  to 
work  out  a  method  that  would  bring  about 
the  result  suggested  we  will  not  have  to  go 
far  to  improve  on  present  conditions.  Some 
restrictions  should  be  passed  by  every  State 
that  would  control  the  issuance  of  bonds  for 
highway  improvement  and  that  would  make 
it  as  necessary  for  governing  boards  to  fix 
a  permanent  and  adequate  fund  for  main- 
tenance and  repair,  as  it  is  to  have  an  esti- 
mate on  which  to  rely  for  the  amount  of 
funds  that  will  be  required  for  construction 
purposes. 

The  limitations  of  borrowed  money  for 
highway  purposes  should  be  governed  by 
some  fixed  standard  of  construction,  that 
standard  to  be  determined  by  the  amount 
and  kind  of  traffic  the  highway  will  have  to 
carry.  The  necessary  number  of  miles  and 
the  layout  also  enter  largely  into  the  ques- 
tion, for,  aside  from  cross-State  roads  that 
enter  into  most  highway  systems,  all  inter- 
mediate roads  should  be  laid  out  after  a 
thorough  study  of  traffic  zones,  so  that  when 
the  system  is  completed  it  will  accommodate 
a  larger  part  of  local  traffic,  and  not  less 
than  probably  70  per  cent  of  the  tonnage 
of  the  district  that  pays  the  interest  and 
sinking  fund  made  necessary  for  the  con- 
struction of  the  system,  thus  insuring  com- 
pensation on  the  investment.  When  State- 
aid  is  furnished,  this  plan  would  probably  be 
modified,  but  it  appears  to  be  about  the  best 
method  of  controlling  the  expenditure  for 
counties  or  special  districts. 

Special  Taxes 

In  the  matter  of  levying  a  special  tax  for 
the  purpose  of  taking  care  of  indebtedness 
created  for  highway  improvement  in  rural 
districts  the  prevailing  plan  of  making  the 
levy  general  over  the  district  benefited  ap- 
pears to  be  unjust.  The  method  employed 
in  some  cities  of  having  the  abutting  prop- 
erty owners  pay  for  a  large  part  of  the  pave- 
ment cost,  appears  to  be  an  equitable  ad- 
justment that  should  apply  to  rural  districts 
as  well  as  to  the  city — not  to  as  great  an 
extent,  for  the  special  benefit  derived  would 
not  be  so  great,  but  charge  the  abutting 
land  with  the  greatest  percentage  and  grad- 
uate the  percentage  down  for  a  distance 
from  the  highway  that  would  be  governed 
by  the  layout  of  the  system,  until  the  mini- 
mum was  reached,  which  would  be  the  basis 
for  the  general  levy  applied. 

All  abutting  property  receives  a  greater 
and  more  direct  benefit  from  the  improve- 
ment than  does  property  located  off  the 
road.  It  is  therefore  unjust  to  make  the 
charge  equal.  This  method  of  paying  for 
the  improvement  would  also  have  a  tendency 
to  reduce  the  present  manner  of  distribut- 
ing to  certain  localities  a  preference  brought 


about  largely  through  political  influence,  by 
placing  all  property  benefited  either  directly 
or  indirectly  on  an   equal   footing,  as  all 


property  would  then  receive  a  benefit  in  the 
ratio  of  what  it  paid  toward  the  improve- 
ment. 


Self-Propelled  Compressed-Air  Mixing  Plant 
Lines  Sandy  Ridge  Tunnel  Under  Traffic 

Car  Run  by  Gasoline  Engine  Carries  Concrete  Materials  and  Pneumatic 
Mixer,   Which    Is  Supplied  with  Air  Through   Line  Laid   in   Tunnel 


A  NOVEL  mixing  plant  which  carries 
its  own  concret-e  materials  with  the 
mixing  and  placing  machinery,  and  which 
propels  itself  at  a  speed  of  more  than  20 
miles  an  hour,  thus  dispensing  with  the 
services  of  a  work  train,  is  being  success- 
fully used  by  the  Carolina,  Clinchfield  & 
Ohio  Railway,  to  line  a  7800-ft.  tunnel 
without  interrupting  traffic.  The  car  is 
loaded  from  bins  under  a  high  storage 
trestle  at  one  end  of  the  tunnel;  it  holds 
30  cu.  yd.  of  stone  and  has  placed  201  cu. 
yd.  of  concrete  in  a  day,  at  a  rate,  while 
operating,  of  a  batch  every  451,2  sec. 

The   Carolina,    Clinchfield   &"  Ohio    Rail- 


lar  work  after  the  completion  of  this  par- 
ticular job.  The  result  of  these  studies 
was  the  determination  to  use  the  com- 
pressed-air method  of  mixing  and  placing 
the  concrete,  and  to  provide  for  this  a 
plant  to  include  a  self-propelled  concreting 
car,  a  loading  and  storage  trestle,  a  com- 
pressed-air plant  and  pipe  line  through  the 
tunnel,  and  concrete  forms  quicUy  and 
easily  movable. 

Concreting  Car  Decided  On 

On  account  of  the  great  length  of  the 
tunnel  it  was  deemed  impracticable  to  fur- 
nish the  concrete  from  a  mixer  located  at 


self-propelled  mixing  car  carries  its  own  concrete  materials 


way  has  recently  completed  and  placed  in 
operation  that  part  of  its  line  known  as  the 
Elkhorn  Extension,  from  Dante,  Va.,  to 
Elkhorn  City,  Ky.,  the  terminus  of  the  Big 
Sandy  division  of  the  Chesapeake  &  Ohio 
Railway.  Where  the  extension  passes 
under  the  divide  known  as  "Sandy  Ridge", 
just  north  of  Dante,  there  is  a  tunnel  7804 
ft.  long,  called  the  Sandy  Ridge  tunnel. 
This  tunnel  passes,  for  about  one-half  its 
length,  through  slate  and  shale  formations 
which  disintegrate  upon  exposure  to  air, 
and  for  the  remaining  half,  through  sand- 
stone formation  badly  seamed  and  broken. 
In  view  of  these  conditions,  the  manage- 
ment decided  to  begin  promptly  the  lining 
of  the  entire  tunnel  with  concrete. 

This  work  required  the  placing  of  be- 
tween 50,000  and  60,000  cu.  yd.  of  concrete, 
all  of  which  had  to  be  done  while  traffic 
was  passing  through  the  tunnel.  In  addi- 
tion to  Sandy  Ridge  there  were  a  number 
of  other  tunnels  on  the  above  extension,  as 
well  as  on  other  parts  of  the  road,  which 
might  require  lining  in  the  future  under 
similar  conditions  of  traffic.  With  this  in 
mind  the  railway  engineers  made  a  special 
study  of  various  plans  for  the  above  work 
by  which  it  could  be  done  with  economy 
and  rapidity,  also  holding  in  mind  that 
much  of  the  plant  would  be  used  for  simi- 


either  portal  of  the  tunnel,  as  too  much 
time  would  be  consumed  in  transporting 
the  wet  concrete.  It  was  concluded  at  the 
outset  that  the  mixing  could  be  done  inside 
the  tunnel  where  the  concrete  was  to  be 
deposited,  and  that  a  car  carrying  the  in- 
gredients would  be  the  proper  solution.  It 
also  appeared  most  desirable,  if  not  abso- 
lutely necessary,  to  handle  the  car  without 
filling  the  tunnel  with  smoke.  These 
premises  led  to  the  idea  of  a  self-propelled 
concreting  car,  and  finally  to  the  gasoline 
engine  as  most  nearly  fulfilling  all  condi- 
tions for  the  propelling  device.  A  gas  en- 
gine emits  only  a  small  amount  of  smoke 
or  gas  while  moving,  and  can  be  shut  off 
entirely  when  position  has  been  taken.  It 
occupies  but  small  space  and  can  be  oper- 
ated by  one  man.  To  obtain  capacity, 
gravity  flow  of  materials,  and  a  convenient 
and  desirable  arrangement,  the  car  was 
made  as  large  as  the  standard  clearance  of 
the  road  would  permit  after  allowing  room 
for  concrete  forms.  It  is  40  ft.  long  over 
end  sills,  10  ft.  4V4  in.  wide  over  braces,  and 
17  ft.  9  in.  high,  from  top  of  rail  to  top 
of  car.  It  is  built  of  steel,  as  the  material 
bins  are  high  above  the  rail  and  the  weights 
considerable. 

The  car  has  a  central  chamber,  open  on 
the  sides,  81,2  ft.  long,  9  ft.  8  in.  wide  and 
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10  ft  3  in.  high,  in  which  is  located  on  one 
side  the  pneumatic  concrete  mixer  and  on 
the  other  side  the  charging  skip.  Over 
this  chamber  is  a  water  tank  of  1850  gal. 
capacity.  This  tank  furnishes  water  for 
the  concrete  and  is  also  connected  with  the 
cooling  system  for  the  gasoline  engine. 
Facing  the  central  chamber  is  the  stone 
bin  of  30  cu.  yd.  capacity  on  one  end,  and 
the  sand  bin  of  12  cu.  yd.  capacity  on  the 
other.  Each  bin  has  a  chute  20  in.  wide 
leading  to  the  charging  skip,  and  each 
chute  is  controlled  by  an  under-cut  gate. 
Under  the  stone  bin  is  space  occupied  by  a 
96-cu.  ft.  air  receiver  standing  vertically, 
and  also  a  space  for  the  storage  of  cement 
in  bags,  which  is  protected  from  water  by 
the  bin  overhead.  Under  the  sand  bin  are 
the  gasoline  engine  and  its  auxiliary  equip- 
ment, completely  housed  from  water  and 
dust.  The  charging  skip  in  its  lower  po- 
sition stands  with  its  top  rim  about  15  in. 
above  the  floor,  and  it  travels  on  inclined 
guide  rails  to  its  upper  position  over  the 
mixer,  being  hoisted  by  a  compressed-air 
cylinder  of  9V4-in.  diameter.  The  gate  of 
the  skip  works  automatically  by  means  of 
a  guide  rail. 

The  mixer  is  for  a  two-bag  batch  (4/10 
cu.  yd.)  and  has  its  8-in.  outlet  pipe  at  the 
bottom  running  horizontally  and  curving 
to  the  outside  of  the  rear  truck  and  thence 
vertically  to  near  the  top  of  the  car,  where 
it  branches  by  means  of  a  wye  into  two 


lines,  one  a  180-deg.  bend  to  the  rear  for 
"shooting"  in  the  foundation  and  sidewall, 
and  the  other  going  to  the  roof  for  shoot- 
ing into  the  arch.  The  wye  is  a  special 
patented  device  with  a  sliding  plate  con- 
trolling the  movement  of  material  into 
either  arm.  The  arrangement  of  the  pipe, 
traveling  with  the  car  and  being  in  posi- 
tion at  all  times  for  shooting  concrete,  is 
considered  an  important  one  in  saving  time 
and  expense.  One  of  the  difficulties  of 
many  jobs  where  the  pneumatic  mixer  has 
been  used  is  the  handling  of  the  big  heavy 
pipe. 

Along  one  side  of  the  car  is  a  folding 
platform  2  ft.  wide  level  with  the  main 
floor.  This  is  used  by  the  men  carrying 
cement,  and  to  get  to  and  from  the  engine 
room.  During  the  ordinary  work  of  the 
car  this  platform  remains  down. 

The  entire  arrangement  is  compact,  and 
designed  with  a  view  of  saving  manual 
labor.  One  man  controls  the  hoisting  of 
the  skip,  injection  of  water  and  mixing  and 
discharge  of  the  batch.  One  man  is  placed 
at  each  chute  and  two  men  carry,  open 
and  empty  the  cement  bags. 

The  gasoline  engine  is  of  the  six-cylinder 
four-cycle  T-head  type,  rated  200  hp.  at 
350  r.p.m.  It  can  be  throttled  to  125  r.p.m. 
The  motor  and  its  frame  constitute  one  of 
the  trucks  of  the  car.  The  cylinders  stand 
in  a  row  at  right  angles  to  the  track  and 
the  whole  construction  is  compact  but  ac- 


cessible. The  engine  is  started  by  com- 
pressed air  being  admitted  to  three  cylin- 
ders, after  which  the  explosion  of  the  gas- 
oline takes  place  in  the  other  cylinders  and 
continues  the  motion.  The  transmission  is 
by  means  of  a  Morse  chain  on  the  driven 
axle,  and  the  control  is  through  a  friction 
clutch  of  special  design.  The  general  prin- 
ciple employed  is  much  the  same  as  in  the 
ordinary  automobile. 

The  car  and  gasoline  engine  were  built  by 
the  McKeen  Motor  Car  Company,  of  Omaha. 
It  was  sent  knocked  down  and  was  erected 
at  the  railway  shops  at  Erwin,  Tenn., 
whence  it  moved  to  the  work,  105  miles  dis- 
tant, under  its  own  power  at  a  speed  rang- 
ing at  times  as  high  as  25  miles  per  hour. 
The  mixer  was  installed  and  the  piping  done 
on  the  car  by  the  Pneumatic  Placing  Com- 
pany, of  New  York  City. 

Loading  and  Storage  Trestle 
The  loading  trestle  is  of  special  design 
and  is  so  arranged  that  the  car  goes  under 
it  and  receives  stone,  sand,  cement  and 
water  all  by  gravity  and  frequently  all  at 
the  same  time.  The  sand  and  stone  are 
drawn  from  overhead  bins  by  means  of 
under-cut  gates.  Cement  is  conveyed  into 
the  car  by  a  chute.  The  trestle  has  a  track 
over  its  deck  on  which  stone  and  sand  in 
hopper  cars  are  stored  or  unloaded  into  the 
bins  below.  There  is  a  continuous  row  of 
twenty-seven   bins  with  an   aggregate  ca- 
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PNEUMATIC    MIXER   DRAWS   AIR   FROM    LINE    IN    TUNNEL 


STORAGE    TRESTLE    CHARGES    MIXING   CAR   BY    GRAVITY 
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pacity  of  324  cu.  yd.  and  a  total  length  of 
162  ft.  Five  loaded  cars  can  be  stored  over 
these  bins,  giving  an  additional  storage  of 
200  cu.  yd. 

Compressor  Plant  and  Pipe  Line 

The  compressor  plant  is  exceptional  for 
a  temporary  outfit.  To  save  money  on  foun- 
dations and  at  the  same  time  increase  the 
space,  the  floor  level  of  boilers  and  com- 
pressors was  fixed  41/2  ft.  above  subgrade 
and  the  concrete  foundations  and  rim  walls 
were  built  up  to  this  height,  the  cellular 
space  underneath  being  utilized  for  water 
tanks  and  ash  pit.  The  building  is  of  1-in. 
boards  covered  with  tar  paper.  The  ar- 
rangement chosen  permits  coal  to  be  dumped 
from  cars  on  the  trestle  to  a  pile  in  front 
of  th«  boilers.  There  are  two  boilers,  both 
locomotive  type,  one  new  150  hp.  and  one 
old  70  hp.  Only  two  compressors  are  in- 
stalled, but  an  extra  foundation  for  another 
unit  is  provided.  The  compressors  are  of 
a  high-speed,  single-stage  type,  with  a  ca- 
pacity of  375  cu.  ft.  of  free  air  per  minute 
each.  They  work  under  125  lb.  steam  pres- 
sure and  compress  air  to  115  lb. 

From  the  compressor  a  6-in.  pipe  leads  to 
a  150-eu.  ft.  air  receiver  and  thence  a  4-in. 
pipe  line  goes  on  a  steady  0.5-per  cent  down 
grade  entirely  through  the  tunnel.  At  the 
lower  end  is  a  pet  cock  to  drain  off  any 
water.  In  order  to  care  for  expansion  and 
contraction  the  pipe  line  is  laid  alternately 
on  the  east  and  west  sides  of  the  track  in 
lengths  of  about  1000  ft.  and  connected  by 
curves  of  2-ft.  radius.  The  bottom  of  the 
pipe  is  level  with  the  bottom  of  the  ties,  1  ft. 
from  their  ends.  About  every  100  ft.  a  long 
radius  tee  is  placed,  and  about  twenty  mine 
cocks  of  24  in.  are  provided,  which  can  be 
shifted  to  the  various  tees  as  the  progress 
of  the  work  demands.  To  any  of  the  mine 
cocks  a  3-in.  hose  may  be  connected  from 
the  96-cu.  ft.  air  receiver  on  the  car,  and  in 
this  way  with  a  hose  60  ft.  long  the  car  can 
be  connected  to  the  4-in.  pipe  line  at  any 
point  at  which  it  may  stop  and  receive  an 
ample  supply  of  air. 

Steel  Forms  Used 

The  forms  are  of  steel,  with  the  exception 
of  the  arch  ring,  which  is  3-in.  hard  pine  on 
steel  ribs.  They  are  of  the  Blaw  collapsible 
type,  and  of  exceptionally  stiff  design.  They 
are  held  by  anchor  bolts  to  the  walls  of  the 
tunnel,  and  are  without  interior  bracing, 
rods  or  struts,  so  that  the  concreting  car  as 
well  as  trains  may  pass  without  interrup- 
tion. They  are  collapsed  by  means  of  turn- 
buckles  on  rods  temporarily  inserted  as 
shown  in  the  drawing.  Five  30-ft.  sections 
are  provided,  and  it  is  expected  that  the  car 
will  fill  at  least  one  section  each  day  and 
lose  no  time  waiting  for  the  moving  of 
forms  or  for  concrete  to  take  its  set.  For 
the  foundations  and  initial  bench  wall 
wooden  forms  are  in  use.  They  are  made 
in  12-ft.  sections  and  braced  from  the  track. 

The  car  began  regular  operation  in  the 
tunnel  on  July  9  and  has  worked  every  day 


Table     1 — Constantly     Increasing     Weekly 
Yardage 

Week  Ended—  Yardage 

July  17 261 

July  24 379 

July  31 , 516 

Aug.  7 822 

Aug.  14 928 


since,  Sundays  excepted.  It  has  steadily 
increased  its  output  as  the  men  became 
more  used  to  the  work  and  better  organized, 
as  is  shown  by  Table  1.     Several  runs  of 


180  cu.  yd.  per  day  and  one  run  of  201  cu. 
yd.  have  been  made.  The  work  so  far  has 
been  putting  in  the  foundation  and  initial 
lift  of  bench  wall  4  ft.  4  in.  high,  which  re- 
quires moving  the  car  more  often  than  will 
be  necessary  when  shooting  into  the  arch 
form  begins.  The  performance  is,  how- 
ever, largely  dependent  on  interference 
from  trains  passing  through  the  tunnel. 

One  other  feature  of  the  plant  is  the  short 
pipe  through  which  the  charge  moves.  Gen- 
erally speaking  it  has  been  held  that  at 
least  50  ft.  of  pipe  was  necessary  to  get  a 
good  mixture  of  concrete.  In  this  case  it 
goes  through  41  ft.  of  pipe  and  10  ft.  of 
chute,  and  the  mixture  is  good.  In  sev- 
eral installations  concrete  has  been  placed 
through  1200  ft.  of  pipe  and  the  record  for 
distance  to  date  is  believed  to  be  2805  ft. 

One  of  the  difficult  problems  confronting 
the  designer  is  to  place  the  charges  of  in- 
gredients into  the  mixer  fast  enough  to 
work  it  to  its  capacity.  The  mixer  can 
shoot  a  batch  every  15  sec.  provided  suffi- 
cient air  is  furnished,  but  to  give  it  a  charge 
of  material  every  15  sec.  seems  to  be  an  un- 
solved problem. 

Time  records  of  the  plant  given  in  Table  2 
show  the  speed  at  which  batches  are  dis- 
charged, giving  the  actual  time  the  car  is 
coupled  to  the  hose  and  working  inside  the 
tunnel.  The  variation  is  due  to  condition 
of    material,    whether   wet   or   dry,    which 


Date         Batches 

Aug.  17 423 

Aug.  18 323 

Aug.  19 448 

Aug.  20 825 

Aug.  21 109 


OiaCHASOB  OP 

Batches 

Average, 
Sec.  Per 

Minutes 

Batch 

381 

54.0 

302 

5S.1 

340 

45.S 

250 

48.1 

280 

64.1 

affects  the  rapidity  with  which  it  flows  in 
chutes  and  skip.  It  is  believed  that  the 
operation  can  be  speeded  up  to  an  average 
of  35  or  40  sec.  with  dry  material.  The  door 
of  the  skip  automatically  opens  as  the  skip 
reaches  the  charging  position  and  closes 
as  it  is  lowered  away  from  it,  the  door 
serving  as  a  chute  while  open.  Also,  the 
side  slopes  are  steep  and  unbroken,  so  that 
the  skip  can  free  itself  quickly. 

The  lighting  of  the  inside  of  the  car  is 
by  carbide  lights  and  of  the  outside  work 
by  hand  torches  and  carbide  lights. 

The  plant  was  designed  by  O.  K.  Morgan, 
office  engineer  of  the  Carolina,  Clinchfield  & 
Ohio  Railway,  under  the  general  direction 
of  Ward  Crosby,  chief  engineer. 


Reinforced-Concrete  Footings 
of  Special  Construction 

Outside  Comer  Columns  for  Ten-Story  Storehouse 

Supported  on  Low-Bearing  Soil  Without 

Extending  Beyond  the  Lot  Line 

IN  SOLVING  the  problem  of  supporting 
a  corner  column  at  a  re-entrant  angle  and 
five  columns  at  one  corner  of  the  new  ten- 
story  storehouse  being  constructed  for  the 
Appleton  Company  at  Lowell,  Mass.,  two 
rather  unique  types  of  footing  were  used  in 
order  to  keep  within  the  lot  lines.  The 
owners  required  that  all  exterior  footings 
be  carried  down  5  ft.  below  the  sidewalk, 
while  on  one  side  the  footings  of  the 
adjacent  eight-story  storehouse  are  6  ft.  3 
in.  below  the  sidewalk,  and  the  new  footings 


Section  C-C 
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PLANS    AND    SECTIONS    OF    REINFORCED-CONCRETE    FOOTINGS  OF  SPECIAL  DESIGN 
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had  to  be  carried  to  the  same  depth.  The 
solution  of  this  problem  (for  the  most  in- 
teresting cases)  is  shown  by  the  plans  and 
sections  herewith. 

The  building  is  designed  for  floor  loads 
of  150  lb. ;  the  story  heights  are  8  ft.  except 
for  the  first  floor,  which  is  13  ft.  3  in.  high. 
All  footings  are  designed  for  a  soil  pressure 
of  8000  lb.  per  square  foot,  and  in  accord- 
ance with  the  report  of  test  results  in  the 
Bulletin  of  the  University  of  Illinois.  The 
unit  stresses  used  are  those  recommended 
by  the  Joint  Committee. 

Footing  at  Re-entrant  Angle 

The  unusual  angle-shaped  footing  for  the 
comer  column  was  chosen  because  of  its 
greater  economy.  The  center  of  gravity  of 
the  footing  is  under  the  center  of  the 
column.  The  cantilever  stresses  at  the  pro- 
jecting ends  are  provided  for  by  the  bending 


New  Steel  and  Concrete  Structure  to  Furnish 
Nearly  Sixteen  Acres  of  Floor  Space 

Bingham  Warehouse  in  Cleveland  Designed  for  Heavy  Floor  Loads — 
Steel   and    Reinforced -Concrete   Columns   Support   Flat -Slab   Floors 


r-^A 
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THERE  is  now  under  construction  in 
Cleveland  a  large  steel  and  concrete 
warehouse  for  the  William  Bingham  Com- 
pany, which  is  to  furnish  nearly  16  acres  of 
floor  space.  Unusually  heavy  columns  and 
floor  slabs  are  required  in  the  8-story 
structure  to  support  the  specified  live  loads 
on  typical  floors  of  500  and  300  lb.  per 
square  foot.  All  the  interior  columns  up 
to  the  second  floor  level  and  the  four  ex- 
terior columns  under  steel  girders  were 
made  with  heavy  steel  cores.  Above  the 
second  floor  in  the  interior  of  the  building 
and  in  the  exterior  walls  to  the 
foundations  reinforced-concrete 
columns  with  flared  tops  support 
the  two-way  flat-slab  construc- 
tion of  the  patented  Akme  type 
used  throughout.  These  and 
other  general  details  will  be  de- 
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shown  on  section  AA  in  the  drawing,  was 
provided  to  allow  the  storage  of  long  bars 
in  special  racks  to  be  installed  on  this 
floor. 

The  difference  in  elevation  of  about  25 
ft.  between  front  and  rear  column  footings 
made  it  necessary  to  drive  and  shore  heavy 
steel  piling  across  the  site  and  build  the 
slab-and-pier  wall  as  a  free  standing  wall 
with  the  steel  sheet  piling  left  in  place. 

The  steel  stack  with  brick  lining  shown 
in  the  section  is  entirely  independent  of  the 
building  and  is  supported  on  a  brick  pier. 
The  column  foundations  are  of  the  usual 
reinforced-concrete  type  with  two-way 
reinforcement.  The  allowable  pressure  on 
the  soil  of  the  foundations,  which  con- 
tained many  pockets  of  quicksand,  was  gen- 
erally taken  at  7500  lb.  per  square  foot, 
which    was    shown    by   a   series    of    actual 


GENERAL    PLAN     OF    BINGHAM     WAREHOUSE — HEAVY    STEEL    GIRDERS    IN    REAR    OVER    ENTRANCES    FOR    OVERHEAD    TROLLEY 


up  of  the  tension  steel  and  liberal  rein- 
forcement for  shear. 

The  other  footing,  designed  to  carry  five 
columns  as  shown,  is  also  arranged  to  bring 
the  center  of  gravity  of  the  total  upward 
and  downward  forces  vertically  in  line  with 
each  other.  The  long  beam  shown  in  eleva- 
tion at  section  AA  is  designed  as  two 
simple  beams,  with  the  joint  at  column  14 
as  indicated.  These  straps  are  therefore 
all  designed  as  simple  beams  with  uniform 
loading. 

These  data  have  been  furnished  by  E.  F. 
Rockwood,  chief  engineer  of  the  New  Eng- 
land Con-struction  Company,  of  Boston,  con- 
tractors for  the  building. 


The  Ashokan  Reservoir  basin  of  New 
York  City's  new  water  supply  was  cleared 
and  grubbed  during  1914  at  a  total  cost  of 
$383,472.90.  A  total  of  10,377  acres  was 
cleared,  1870  acres  grubbed  and  1022  cu. 
yd.  of  material  excavated.  A  strip  of  5  ft. 
above  and  15  ft.  below  the  future  shore  line 
of  the  reservoir  was  grubbed,  and  two  low 
dikes  were  built  to  flood  a  large  part  of  the 
reservoir  floor  in  order  to  reduce  the 
amount  of  second  growth  to  be  cut  before 
the  reservoir  was  finally  flooded. 


scribed,  including  the  heavy  41-ft.  steel 
girders  supporting  500-ton  loads  at  their 
midpoints  where  reinforced-concrete  col- 
umns carry  the  upper  floors. 

General  Dimensions  and  Construction 

The  typical  floor  of  this  warehouse  con- 
tains about  57,000  sq.  ft.  and  is  entirely 
free  from  partition  walls.  As  seen  on  the 
plan  view  of  the  second  basement  here 
shown,  the  front  width  between  building 
lines  is  about  99  ft.  and  the  rear  width 
198' 2  ft.,  while  the  total  length  is  435  ft. 
between  building  lines,  or  455  ft.  between 
basement  walls,  the  first  and  second  base- 
ments extending  20  ft.  under  the  sidewalk 
in  front.  A  total  of  15.7  acres  of  floor 
space  is  thus  provided  by  the  eight  upper 
floors  and  three  basement  floors  of  the 
building.  The  height  is  about  101  ft. 
above  the  sidewalk  of  Ninth  Street  in 
front,  and  148  ft.  above  the  tracks  in  the 
rear,  the  various  story  heights  being  given 
on  the  section.s  shown  in  the  drawings. 
The  third  basement  floor  extends  only  eight 
bays  from  the  rear  of  the  building,  where 
a  heavily  reinforced  slab-and-pier  retain- 
ing wall  about  28  ft.  high  is  built.  The 
unusual  height  of  25  ft.  from  third  base- 
ment  floor   to   second   basement    floor,    as 


tests  to  be  a  conservative  bearing  value  for 
the  soil.  At  the  northeast  corner,  where 
a  stratum  containing  many  quicksand 
pockets  was  found,  steel  piling  cofferdams 
were  driven  and  the  footings  carried  down 
to  a  firm  foundation.  Design  loads  and 
unit  stresses  for  the  steel  and  concrete  con- 
form to  the  requirements  of  the  Cleveland 
building  code. 

Steel  Columns  and  Heavy  Girders 

Although  most  of  the  columns  are  of 
reinforced-concrete,  either  octagonal  with 
spiral  reinforcement,  or  square  with  longi- 
tudinal rods,  the  59-ft.  columns  in  the  rear 
from  the  foundations  to  the  second  floor 
are  designed  with  steel  cores  and  octagonal 
concrete  fireproofing.  The  heavy  loads  on 
these  columns,  sometimes  exceeding  2000 
tons,  were  assumed  to  be  carried  by  the 
steel,  the  allowable  unit  stress  averaging 
about  13,200  lb.  per  square  inch,  except 
that  1/16  of  the  live  load  was  assumed  to 
be  taken  by  the  concrete  inclosed  by  the 
four  angles,  as  allowed  by  the  Cleveland 
code.  The  accompanying  detail  drawing  of 
a  typical  interior  column  indicates  the  man- 
ner in  which  the  section  is  varied  by  the 
addition  of  16-in.  side  plates  to  the  main 
H-section  and  four  angles.     The  3  x  3-in. 
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shelf  angles  below  each  floor  line  are  for 
the  purpose  of  transmitting  the  heavy  floor 
loads  to  the  steel  shaft  of  the  column. 
A  typical  heavy  cast-iron  column  base  is 
also  shown  in  detail  on  this  drawing. 

In  the  rear  of  the  building  at  the  second 
basement  floor  two  heavy  steel  girders  of 
41-ft.  span  were  required  to  support  the 
columns  above.  In  order  to  allow  the  in- 
stallation of  a  5-ton  overhead  trolley  in  the 
third  basement,  as  shown  in  the  plan  view 
by  heavy  dash  lines,  with  two  outlets  to 
the  track  in  the  rear  and  large  unob- 
structed openings  for  material,  the  omis- 
sion of  two  columns  in  this  basement  was 
necessary.  The  loads  carried  by  the  upper 
sections  of  these  rear  columns  are  more 
than  1,000,000  lb.  each,  hence  the  necessity 
for  providing  the  heavy  30-ton  girders 
whose  sections  are  shown  on  the  drawing. 
These  two  web-girders  are  riveted  to  the 
flanges  on  the  H-columns  which  support 
them,  are  securely  tied  together  with  the 
diaphragms  shown,  are  entirely  covered 
with  concrete  as  indicated  by  the  section 
AA  of  the  plan  drawing,  and  support  heavy 
square  reinforced-concrete  columns  at  their 
midpoints. 

Typical  Column  and  Floor  Construction 

The  reinforced-concrete  columns  are 
mainly  octagonal  in  form  with  spiral  rein- 
forcement and  are  flared  out  at  each  floor 
as  shown  on  the  accompanying  elevation 
and   section   above   the   second   floor,   with 
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typical  cap  dimensions  of  an  interior  col- 
umn indicated.  The  floor  is  the  patented 
Akme  type,  with  two-way  reinforcement. 
The  typical  thickness  for  these  bags  which 
are  261/2  ft.  square,  are  11  in.  for  the  live 
load  of  500  lb.  per  square  foot  for  first 
floor  and  the  basement  floors  and  914  in. 
for  the  300-lb.  live  load  from  the  third  to 
the  eighth  floors  inclusive. 

The  building  contains  several  special 
features.  A  spiral  package  chute  is  pro- 
vided, and  pneumatic  tubes  are  installed  in 
the  elevator  shafts.  The  coal  conveyor  sys- 
tem from  the  coal  receiving  hopper  to  the 
95-ton  bins  below  the  second  floor  is  indi- 
cated on  the  section,  and  makes  possible 
a  very  efficient  handling  of  the  coal  for 
the  boilers.  Equally  efficient  is  the  method 
adopted  for  the  disposal  of  ashes  by  storing 
in  the  hopper  shown,  and  then  chuting  to 
cars  by  the  chutes  indicated  on  the  sec- 
tions. 

Hangers  for  Bins 

One  of  the  drawings  shows  the  details 
of  the  special  steel  hangers  set  into  the 
concrete  for  supporting  the  coal  and  ash 
bins.  These  supports  and  bins  were  de- 
signed for  coal  assumed  to  weigh   50  lb. 


per  square  foot,  and  ashes  65  lb.  per  square 
foot.  The  usual  allowable  stresses  were 
used  for  the  steel  and  the  allowable  bear- 
ing value  of  steel  on  concrete  was  taken  at 
400  lb.  per  square  inch. 

The  entire  facing  of  this  building  is  of 
paving-brick  seconds,  and  all  windows  are 
of  steel  s^sh  and  wire  glass.  About  300 
tons  of  cast  iron  for  the  column  bases, 
1200  tons  of  structural  steel  and  2300  tons 
of  reinforcing  rods  will  be  required. 
About  38,000  yd.  of  concrete  will  be  used, 
and  the  total  cost  will  be  about  $1,000,000. 

The  architects  for  the  building  are 
Walker  &  Weeks  of  Cleveland.  The  design 
was  made  by  Christian,  Schwanzenberg  & 
Gaede,  engineers,  representing  the  Akme 
system,  and  approved  by  T.  J.  Bryson,  en- 
gineer for  the  architects.  The  general 
contractor  is  the  Crowell-Lundoff-Little 
Company  of  Cleveland,  and  the  structural 
steel  is  furnished  by  the  McClintic- 
Marshall  Company  of  Pittsburgh. 


Top  of  Roof  Slab 


Cinder  Fill 


Water  Fleas  in  a  St.  Louis  Reservoir 
were  not  killed  by  the  liquid  chlorine  ap- 
plied to  one  of  the  basins.  An  iron  pipe 
extending  to  within  1  ft.  of  the  bottom  was 
attached  to  a  cylinder  of  chlorine  placed  in 
,,.,^  the  rear  end  of  a  boat.    The 

boat  was  rowed  about  the 
basin  and  chlorine  to  the 
amount  of  4  lb.  per  1,000,- 
000  gal.  passed  into  the 
water.  No  appreciable  ef- 
fect was  noted  upon  the 
daphnia,  and  the  treatment 
was  discontinued. 
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^ Piles  underthese  footings 
^Sheet  piling  left  in  place 
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Wicket  Gates  the  Logical  Development  for 
Hydraulic  Turbine  Regulation 

Careful  Study  of  Efficiency   in  Commercial  Operations,  Freedom   from 
Eddies  and  Corrosion  and  Other  Advantages  Sustain  American  Practice 

By  LEWIS  F.  MOODY 
Professor    of  Hydraulics,    Rensselaer    Polytechnic    Institute,    Troy,    New    York 
Consulting  Engineer,  Hydraulic  Department,  I.  P.  Morris  Company,  Philadelphia 


TWO  ARTICLES  which  have  appeared 
recently  in  the  Engineering  Record — the 
first  entitled  "Cylinder  Gates  Increase  Tur- 
bine Efficiency,"  by  A.  G.  Hillberg,  in  the 
issue  of  April  17,  page  485,  the  second  en- 
titled "Do  Cylinder  Gates  Increase  Turbine 
Efficiency?"  by  H.  Birchard  Taylor,  in  that 
of  May  29,  page  690 — have  introduced  a 
subject  of  much  interest  to  all  concerned 
with  the  development  of  hydraulic  turbines. 
The  discussion  by  Mr.  Hillberg  appended 
to  Mr.  Taylor's  article  has  seemed  to  the 
writer  to  introduce  a  number  of  points 
which  call  for  further  consideration.  In 
fact  the  whole  subject  is  one  of  such  im- 
portance that  it  does  not  deserve  to  remain 
in  the  indeterminate  state  in  which  this 
discussion  appears  to  have  left  it.  It  is 
especially  important  to  avoid  misconceptions 
which  may  arise  in  the  minds  of  engineers 
who  are  not  fully  in  touch  with  the  highly 
specialized  branch  of  engineering  which  is 
concerned  with  waterwheel  design,  and  such 
misconception  is  likely  to  arise  due  to  the 
complete  disagreement  between  the  conclu- 
sions reached  by  the  two  authors  mentioned. 

EV(H.UTION  OF  THE  MOMKN  TURBINE 

The  modem  hydraulic  turbine  is  the  prod- 
uct of  gradual  development  during  a  large 
number  of  years,  but  a  large  part  of  the 
progress  has  been  concentrated  into  a  period 
extending  back  not  more  than  about  ten 
years.  Fifty  years  or  more  ago  turbines 
of  all  kinds  were  in  use,  both  the  so-called 
reaction  and  impulse  types  being  used  for 
ordinary  heads,  and  inward,  outward  and 
axial-flow  runners  being  employed.  And 
the  methods  of  regulating  the  turbines  were 
as  much  varied  as  the  types  of  turbines  in 
use.  Turbines  of  both  the  partial  flow 
and  the  complete  admission  types  were  em- 
ployed. In  the  struggle  for  existence  a 
majority  of  the  types  failed  to  survive  and 
the  field  became  narrowed  to  a  few  arrange- 
ments. 

At  the  time  the  first  large  Niagara  plant 
was  planned  the  field  for  large  units  had 
become  narrowed  down  to  the  complete-ad- 
mission "reaction"  turbine  of  either  the  in- 
ward, outward  or  axial-flow  type.  The 
course  of  development  then  rapidly  elimi- 
nated both  the  outward  flow  and  axial  types, 
leaving  the  inward-flow  turbine  as  the  sole 
survivor.  This  form  had  been  advocated 
many  years  before  by  James  B.  Francis,  the 
American  hydraulic  engineer,  who  showed 
that  it  had  possibilities  of  higher  efficiency 
than  the  outward-flow  type.  It  is  doubtful, 
however,  whether  this  form  of  turbine 
would  have  survived  rather  than  the  axial- 
flow  or  "Jonval"  type  if  there  had  not  been 
another  important  consideration  affecting 
the  question.  This  consideration  was  the 
method  of  regulation  or  control  which  could 
be  used. 

Control  of  Turbine  Output 

In  order  to  control  the  power  output  of 
the  turbine  a  few  of  the  methods  which  have 
been  used  at  various  times  are  as  follows: 

In  the  early  impulse  turbines,  which  were 


of  the  outward-flow  "Girard"  type  with 
partial  admission,  rotating  gates  were 
placed  between  the  guides  and  runner  which 
cut  off  successively  the  openings  between  the 
guide  vanes,  these  gates  operating  by  a 
circumferential  motion.  The  evolution  of 
the  impulse  turbine  has  witnessed  the  com- 
plete abandonment  of  these  cylindrical 
gates,  the  modern  impulse  wheel  being  of 
the  tangential  type  regulated  by  needle 
nozzle. 

The  early  reaction  turbines  of  the  out- 
ward-flow or  "Fourneyron"  type  were 
usually  regulated  by  cylinder  gates  moving 
axially  across  the  discharge  space  of  the 
runner.     The  axial-flow  or  Jonval  turbine 


FIG.  1 — REGISTER  GATES  PARTLY  ROTATED 

was  the  most  difliicult  of  all  types  to  regulate 
in  any  eflScient  manner.  The  usual  methods 
used  were  the  use  of  rotating  gates  or  a 
flexible  covering  which  moved  circumferen- 
tially  and  closed  off  the  entrance  of  the 
guide  passages  one  by  one.  This  method 
of  regulation  caused  a  turbine  which  at  full 
gate  would  have  complete  admission  all  the 
way  around  the  runner  to  operate  at  part 
gate  with  "partial  admission",  meaning  that 
water  was  admitted  only  part  way  around 
the  circumference.  These  methods  of  regu- 
lation, which  were  available  with  the  Jonval 
turbine,  were  entirely  unsuited  to  the  re- 
quirements of  close-speed  regulation  which 
were  demanded  when  the  modern  use  of  tur- 
bines for  driving  electric  generators  came 
into  being. 

Three  Types  of  Gates 

The  inward-flow  turbine,  or  the  "Francis" 
turbine,  as  it  has  been  named,  can  be  regu- 
lated by  the  following  methods: 

1.  The  register  gate,  which  may  be  de- 
scribed as  a  division  of  the  guide  vanes 
into  two  concentric  rings,  one  within  the 
other,  either  the  inner  or  outer  ring  being 
movable  circumferentially  to  fill  the  open- 
ings between  the  vanes  in  the  other  row. 
(See  Fig.  1.) 

2.  The  cylinder  gate,  which  is  a  cylinder 
capable  of  moving  across  the  space  between 
the  guides  and  the  runner.  In  some  tur- 
bines this  gate  was  made  to  enter  this  space 
from  the  draft-tube  side,  but  general  prac- 
tice favored  its  being  placed  on  the  crown 
side  of  the  runner.     (Fig.  2.) 

3.  The  pivoted  guide  vane  or  wicket-gate 
arrangement  which  was  formerly  known  in 
Germany  as  the  'Fink"  method.  This 
method  was  adopted  in  some  of  the  early 


American  turbines  and  has  come  more  and 
more  into  use,  until  to-day  it  is  by  far  the 
most  approved  method. 

All  three  of  these  methods  were  greatly 
superior  from  a  mechanical  point  of  view 
to  those  used  with  the  Jonval  turbine,  and 
also  gave  superior  efficiency  for  partially 
open  positions  of  the  gates.  These  considera- 
tions, the  writer  believes,  are  responsible 
in  a  large  measure  for  the  general  adoption 
of  the  inward-flow  reaction  turbine  at  the 
present  time  as  the  surviving  type.  It  is 
true  that  the  Jonval  turbine  can  be  regu- 
lated by  movable  guide  vanes  similar  to  the  _ 
ordinary  wicket  gates,  but  this  arrangement  fl 
involves  complexities  of  design  and  manu- 
facture and  is  mechanically  inferior.  The 
trend  toward  extremely  high  speeds  in  tur- 
bines of  great  unit  capacity ;  that  is,  toward 
high  "specific  speeds,"  has  caused  a  distor- 
tion of  the  inward-flow  turbine  until  it  has 
approached  more  and  more  the  axial-flow 
type,  and  the  modern  runner  of  extremely 
high-speed  departs  widely  from  the  simple 
inward-flow  type.  If  it  were  not  for  the 
advantage  of  inward  flow  as  affecting  regu- 
lation the  high-speed  runner  would  probably 
approach  the  Jonval  design  more  nearly  than 
it  would  the  simple  Francis  runner. 

Register  Gates 

In  comparing  the  three  methods  of  regu- 
lation, the  register  gate  is  mechanically 
simple,  but  it  is  so  injurious  to  efficiency 
when  partly  closed  that  it  must  be  discarded 
except  in  rare  cases.  The  register  gate  is 
also  subject  to  a  heavy  hydraulic  load  when 
partly  closed  and  requires  a  considerable 
amount  of  power  to  operate  it.  When  the 
register  gate  is  partly  rotated  (see  Fig.  1) 
the  openings  between  the  successive  guide 
vanes  are  reduced  so  that  the  quantity  of 
water  is  diminished;  but  at  the  same  time, 
since  the  inner  ends  of  the  guide  vanes 
stand  at  the  same  angle,  this  quantity  of 
water  is  insufficient  to  fill  the  space  be- 
tween the  vanes,  and  a  large  part  of  the 
passages  becomes  filled  with  eddies.  This 
formation  of  eddies  has  two  serious  objec- 
tions. The  first  is  the  resulting  loss  of  head, 
and  the  second  the  great  probability  of 
dangerous  erosion  being  caused,  which  is 
a  vital  defect.  The  formation  of  these 
eddies  behind  the  guide  vanes  can  be  avoided 
by  reducing  the  angle  at  which  the  vanes 
are  inclined,  thus  cutting  down  the  space 
through  which  the  water  is  admitted,  but  at 
the  same  time  allowing  the  water  to  enter 
the  runner  in  a  solid  body  of  revolving 
water,  so  that  even  at  small  gate  openings 
the  water  enters  the  runner  with  smooth 
flow  and  very  little  turbulence.    This  leads 


FIG.    2 — CYLINDER   GATE    WITHOUT    THE    PRO- 
JECTING LIP 
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us  logically  to  the  wicket  gate,  in  which  the 
vane  angle  is  changed  to  suit  the  quantity 
of  water  flowing. 

Another  unfavorable  condition  accom- 
panying the  use  of  register  gates,  and  en- 
countered in  still  greater  degree  in  "partial- 
admission"  turbines,  is  the  variation  in  the 
flow  through  any  given  runner  bucket  from 
instant  to  instant  as  the  bucket  entrance 
passes  from  smoothly  flowing  to  turbulent 
water  and  back  again.  The  varying  condi- 
tions thus  caused  set  up  surges  in  the 
buckets  and  promote  vibration  and  unstable 
operation. 

Cylinder  Gates 
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The  cylinder  gate,  while  requiring  less 
power  for  its  operation  than  the  register 
gate,  is  somewhat  similar  to  the  latter  in 
that  is  couples  with  the  reduction  of  the 
space  through  which  the  water  is  admitted 
the  introduction  of  a  space  behind  the  gate 
filled  with  eddies  and  turbulent  water. 
Instead  of  the  turbulent  condition  existing 
in  a  series  of  spaces  corresponding  to  each 
guide  vane,  with  the  cylinder  gate  the  whole 
volume  of  water  behind  the  gate  is  filled 
with  eddies  (see  Fig.  2)  in  a  manner  similar 
to  the  space  behind  a  board  which  is  moved 
in  a  direction  perpendicular  to  its  plane 
through  still  water.  The  existence  of  this 
condition  is  shown  not  only  by  the  low 
efficiencies  obtained  when  the  gate  is  partly 
closed,  but  also  by  the  rapid  erosion  or  cor- 
rosion of  the  portion  of  the  runner  back  of 
the  gate.  This  corrosion  has  in  some  cases 
been  experienced  even  under  low  head;  and 
when  the  head  is  moderately  high  the 
deterioration  becomes  so  rapid  that  this 
type  of  gate  is  strongly  condemned  on  this 
ground  alone. 

Attempts  have  been  made  to  improve  the 
efficiency  obtained  with  cylinder  gates  by 
adding  projecting  lips  outside  the  lower 
edge,  as  shovim  in  Fig.  3.  This  addition  has 
been  thought  to  give  a  slight  improvement ; 
but  such  a  change  cannot  eliminate  the  eddy- 
filied  space  behind  the  gate. 

Wicket  Gates 

The  action  of  the  wicket  gate,  while  per- 
mitting the  water  to  enter  the  runner  in 
a  solid  body  as  mentioned,  also  involves,  to 
a  certain  extent,  the  formation  of  eddies 
after  the  water  has  entered  the  runner. 
This  is  due  to  the  fact  that  when  the 
direction  of  the  entering  water  considered 
with  respect  to  the  rotating  runner  becomes 
inclined  at  a  considerable  angle  to  the  direc- 
tion of  the  runner  vanes,  spaces  are  left  on 
one  side  or  the  other  of  the  runner  vanes 
which  must  be  filled  with  eddies.  Owing 
to  the  fact,  however,  that  the  runner  vanes 
converge   toward   their   discharge   ends    so 


FIG.   .3 — CYLINDER  GATE  PROVIDED   WITH    THE 
PROJECTING  LIP 


FIG.    4 — DIRECTIONS    OF    FLOW,    WICKET    GATE 

that  the  narrowest  opening  is  at  discharge, 
the  water  column  is  again  brought  in  con- 
tact with  both  adjacent  vanes,  and  at  all 
moderate  gate  openings  the  water  must  fill 
the  runner  buckets  at  discharge.  The  loss 
due  to  this  slight  tendency  to  eddy  forma- 
tion remains  small  over  a  wide  range  of  gate 
movement. 

The  greatest  loss  in  efficiency  caused  by 
wicket  gates  when  partly  closed  is  probably 
due  to  the  fact  that  the  water  no  longer 
leaves  the  runner  in  a  direction  normal  to 
the  motion  of  the  runner,  so  that  a  large 
discharge  loss  due  to  the  resulting  whirl  in 
the  draft  tube  is  produced.  The  latter  loss, 
however,  is  produced  to  an  equal  extent  if 
either  register  or  cylinder  gates  are  used, 
since  in  all  these  cases  the  outflow  area  of 
the  runner  buckets  retains  its  full  value  and 
is  not  adjusted  to  conform  to  the  variation 
in  the  guide-bucket  area. 

Direction  of  Flow 

Mr.  Hillberg  has  noted  an  interesting 
theoretical  point  in  comparing  wicket  and 
cylinder  gates.  In  his  discussion  of  Mr. 
Taylor's  paper  he  states  that  "a  stream  of 
water  fed  to  a  turbine  through  wicket  gates 
has  different  directions  at  different  gate 
openings.  In  designing  the  gates  and  the 
runner  it  is  customary  to  give  the  direction 
of  flow  the  most  advantageous  angle  at  0.8 
gate.  When  a  cylinder  gate  is  employed 
the  guide  vanes  direct  the  flow  of  the  water 
at  a  constant  angle  for  all  gate  openings, 
which  naturally  tends  to  increase  the 
efficiency."  This  same  view  has  been  given 
in  several  books  on  hydraulics. 

It  is  perfectly  true  that  with  the  cylinder 
gate  the  absolute  direction  of  flow  of  the 
entering  water  remains  the  same  at  all  gate 
openings,  while  with  wicket  gates  the  abso- 
lute direction  changes  as  the  gates  are 
rotated.  In  considering  the  effect  upon  the 
runner  of  the  direction  of  the  water,  how- 
ever, it  should  be  remembered  that  it  is  the 
motion  considered  relatively  to  the  rotating 
runner  which  must  be  taken  into  account, 
and  not  the  absolute  motion  or  motion  with 
respect  to  the  earth.  When  the  turbine 
gates  of  either  the  cylinder  or  wicket  type 
are  partly  closed  the  area  through  the  gates 
is  reduced,  while  the  discharge  area  of  the 
runner  remains  the  same,  as  noted  above. 
The  effect  of  this  is  to  permit  the  water 
flowing  through  the  guide-vane  orifices  to 
reach  higher  velocities  as  the  gates  are 
closed  (in  the  same  way  that  the  velocity 
through  a  valve  in  a  pipe  is  increased  when 
the  valve  is  partly  closed.)  Referring  to 
Figs.  4  and  5  it  will  be  seen  that  whether 
the  direction  of  the  absolute  velocity  is  con- 
stant or  varied  the  magnitude  of  the  abso- 
lute velocity  will  be  changed,  so  that  the 
relative  direction  of  entrance  of  the  water 
into  the  runner  is  changed  in  either  case. 
Thus  the  formation  of  eddies  within  the 
runner  is  not  confined  to  the  wicket  gate 
but  also  exists  with  the  cylinder  gate.  In 
the  latter  case,  however,  the  eddies  due  to 


this  cause  are  added  to  the  large  disturbance 
immediately  behind  the  gate,  described 
above. 

Efficiencies  at  Part  Gate 

From  the  above  considerations  it  seems 
clear  that  we  must  look  for  a  much  more 
rapid  decrease  in  efficiency  when  a  cylinder 
gate  is  operated  than  would  be  caused  by 
wicket  gates.  That  this  theoretical  conclu- 
sion is  in  agreement  with  actual  experience 
has  been  proved  many  times  by  turbine 
tests.  The  typical  efficiency  curve  obtained 
from  a  cylinder-gate  turbine  shows  that  as 
the  power  is  reduced  the  efficiency  falls  off 
almost  in  direct  proportion,  the  curve  being 
but  little  above  a  straight  line. 

The  tests  quoted  by  Mr.  Hillberg  ap- 
peared to  upset  this  generally  accepted  con- 
clusion, as  indicated  by  the  title  of  the  first 
article.  An  analysis  of  the  tests  on  which 
the  article  was  based,  however,  shows  that 
on  the  basis  of  these  tests  themselves,  the 
exact  reverse  of  the  conclusion  noted  is 
unquestionably  the  fact. 

The  fallacy  of  Mr.  Hillberg's  conclusion 
arose  from  the  fact  that  as  the  cylinder 
gate  is  closed  a  relatively  large  amount  of 
motion  is  required  to  produce  a  small  reduc- 
tion in  power  below  that  at  full  gate.  When 
the  cylinder  gate  approaches  the  closed  posi- 
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FIG.  5 — directions  OF  FLOW,  CYLINDER  GATE 

tion  the  rate  of  reduction  in  power  becomes 
much  more  rapid,  a  curve  of  horsepower 
versus  gate  movement  being  decidedly  con- 
vex. With  wicket  gates  the  same  curve  is 
very  nearly  straight  up  to  the  wide  open 
position  of  the  gate,  when  it  bends  over  as 
shown  in  Fig.  6.  While  these  considerations 
have  some  bearing  on  the  action  of  the  tur- 
bine governor,  they  are  of  no  importance  in 
connection  with   the  turbine  performance. 

Values  in  Commercial  Operation 

In  considering  the  value  of  the  turbine  in 
commercial  operation,  the  curve  showing 
the  different  efficiencies  which  may  be  ob- 
tained at  different  rates  of  output;  that  is, 
at  different  values  of  the  horsepower,  should 
be  compared,  without  reference  to  the  par- 
ticular gate  openings  which  are  required 
to  give  these  outputs. 

It  has  been  customary  for  some  engineers, 
in  specifying  the  desired  turbine  perform- 
ance for  new  plants,  to  call  for  guarantees 
of  efficiency  at  certain  gate  openings.  This 
practice  is  likely  to  lead  to  confusion.  The 
performance  of  a  turbine  should  be  judged 
only  with  respect  to  the  efficiency  which  can 
be  obtained  at  given  loads ;  that  is,  the  per- 
formance curve  which  is  significant  is  a 
curve  plotted  between  efficiency  and  deliv- 
ered horsepower  such  as  that  given  in  Mr. 
Taylor's  article  for  the  same  data  as  the 
curves  mentioned  above.  An  examination  of 
the  efficiency-horsepower  curves  for  these 
data  shows  that  the  wheel  having  the 
cylinder  gate  gave  its  highest  efficiency 
when  the  gate  was  fully  withdrawn,  and 
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that  as  soon  as  the  gate  was  advanced  even 
a  small  amount  across  the  water  passage  the 
eflSciency  immediately  began  to  drop.  There- 
fore, it  is  clear  that  the  only  condition  under 
which  the  cylinder  gate  can  give  good 
eflSciency  is  when  it  is  absent. 

In  the  majority  of  hydraulic  power  sta- 
tions it  is  desired  to  have  the  maximum 
turbine  eflSciency  occur  at  between  80  and  90 
per  cent  of  the  full  load  on  the  unit,  so  that 
for  normal  operation  the  unit  can  be  run  at 
or  near  its  point  of  best  efficiency,  a  margin 
in  power  being  left  above  this  point  to  carry 
the  ordinary  fluctuations  of  load  ex- 
perienced. This  important  characteristic 
cannot  be  obtained  efficiently  with  the  cylin- 
der gate,  because  if  the  wheel  is  designed 
to  give  its  best  efficiency  when  the  cylinder 
is  not  fully  withdrawn,  this  efficiency  will 
be  impaired  by  the  partial  obstruction  from 
the  gate.  The  comparison  of  performance 
of  the  two  turbines,  the  tests  of  which  form 
the  basis  for  these  articles,  would  be  still 
more  striking  if  the  runner  had  shown 
better  part-gate  efficiencies,  and  if  the  guide 
vanes  used  in  the  wicket-gate  tests  had  been 
of  such  design  as  to  permit  the  runner  to 
develop  its  maximum  efficiency.  Thus  the 
efficiency  at  half  load  is  seen  to  be  less  than 
75  per  cent  with  the  wicket  gate  and  less 
than  70  per  cent  with  the  cylinder  gate,  both 
of  which  figures  are  considerably  below  the 
best  results  which  have  been  obtained  in 
other  wheels  of  the  same  specific  speed. 

COMPARISON  OF  Gate  Mechanism 

Referring  briefly  to  some  of  the  other 
points  under  discussion,  the  writer  believes 
that  a  comparison  between  the  mechanism 
used  for  operating  the  wicket  gates  in  the 
most  modem  designs  of  turbines,  with  the 
operating  mechanism  required  to  handle 
cylinder  gates  in  large  units,  will  upset  the 
idea  which  used  to  be  accepted,  that  the 
mechanical  operation  of  cylinder  gates  is 
superior  to  that  of  wicket  gates.  The 
writer  believes  the  exact  reverse  to  be  true. 
The  mechanism  necessary  for  operating 
cylinder  gates  in  large  units  is  quite  heavy 
and  cumbersome,  since  the  longitudinal 
motion  of  the  gate  must  be  received  through 
several  draw  rods  which  must  be  connected 
by  a  heavy  frame  and  guided  so  that  they 
will  have  identical  motions,  in  order  to 
avoid  any  possible  tilting  of  the  gate.  This 
mechanism,  while  capable  of  being  counter- 
balanced to  carry  the  weight  of  the  gate, 
still  involves  a  large  amount  of  inertia 
which  must  be  overcome  when  quick  action 
is  required  of  the  governor. 

Wicket-gate  mechanism  as  now  designed 
is  extremely  satisfactory  from  a  mechanical 
standpoint.  The  small  angular  motion  of 
the  gates  is  accompanied  by  slight  inertia 
effects  and  may  be  accomplished  rapidly. 
It  is  true  the  gates  are  not  balanced  in  all 
positions,  and  it  is  not  desirable  that  they 
should  be  balanced.  When  properly  de- 
signed the  gates  become  hydraulically 
balanced  at  a  small  gate  opening.  When  the 
unit  is  running  at  wider  gate  openings,  a 
breakage  of  the  operating  gear  would  be 
followed  by  the  automatic  closing  of  the 
vanes  to  their  balanced  position,  thus  throw- 
ing the  load  off  the  unit  and  at  the  same 
time  avoiding  the  complete  closure  of  the 
vanes,  an  action  which  involves  danger  from 
•water  hammer. 

Cylinder  gates  in  the  majority  of  cases 
are  also  not  free  from  hydraulic  load.  Heavy 
hydraulic  loads  are  particularly  difficult  to 
avoid  when  projecting  lips  are  used. 

In  regard  to  the  risk  of  damage  to  gates 


from  trash  lodging  in  them,  the  writer  sees 
little  to  choose  between  the  two  forms. 
Movable  guide  vanes  of  large  modern  units 
are  of  such  substantial  design  that  little 
damage  from  this  cause  may  be  anticipated. 
It  is  possible  in  most  cases  to  design  the 
mechanism  so  that  if  an  obstruction  be- 
tween two  vanes  should  cause  the  entire 
governor  power  to  be  concentrated  on  these 
two  vanes,  breakage  would  still  not  be 
caused ;  and  in  all  cases  it  is  possible  to  de- 
sign the  links  which  turn  the  vane  cranks 
so  that  these  links  will  fail  in  tension  be- 
fore any  other  part  of  the  vanes  or 
mechanism  will  be  damaged,  the  links  being 
readily  replaceable.  An  obstruction  under 
a  cylinder  gate  may  sometimes  produce  a 
cocking  of  the  gate  which  will  cause  it  to 
jam,  although  this  danger  can  also  prob- 
ably be  avoided  by  heavy  construction. 
Wicket  gates  have  a  decided  advantage  from 
the  fact  that  their  motion  may  be  used  to 
free  them  of  trash. 

Ice  Difficulties 

In  connection  with  clogging  by  ice  there 
is  no  reason  why  wicket  gates  should  ex- 
perience any  greater  difficulties  than  cylin- 
der gates,  and  in  fact  it  is  possible  to  clear 
them  of  ice  by  opening  them  in  a  way  which 
cannot  be  done  when  a  cylinder  gate  is  used. 
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Proportional  Gale  Opening 

FIG.   6— comparative   HORSEPOWER  AT   VARI- 
OUS   GATE    OPENINGS 

It  is,  of  course,  possible  for  any  turbine  to 
be  completely  blocked  with  ice,  but  it  is 
difficult  to  see  why  wicket-gate  turbines 
should  be  more  liable  to  clogging  than  those 
equipped  with  cylinder  gates. 

With  reference  to  the  experience  at  the 
Holtwood  plant  mentioned  by  Mr.  Hillberg, 
I  quote  from  the  article  of  F.  A.  Allner, 
general  superintendent  of  the  Pennsylvania 
Water  &  Power  Company,  in  the  Engineer- 
ing Record  of  July  24,  page  115: 

'Man.  5,  1912. — No  clogging  up  of  the 
guide  vanes  on  main  units  was  observed  on 
this  occasion,  and  the  disturbance  to  service 
was  due  to  two  causes,  (1)  the  clogging  up 
of  the  intake  screens  while  proper  facilities 
for  removing  them  quickly  were  not  avail- 
able at  that  time;  (2)  the  clogging  of  the 
runners  (not  guide  vanes)  in  two  small 
turbine-driven  exciters  after  the  removal  of 
the  screens.  A  motor  generator  exciter  was 
at  that  time  in  process  of  installation  but 
not  yet  available  for  service.  Since  then  the 
alternating-current  driven  exciter  and  the 
installation  of  an  excitation  storage  battery 
of  ample  capacity  has  removed  the  danger 
from  this  source  completely. 

"Feb.  14,  1914.— The  reduced  station 
capacity  on  this  occasion  was  again  due  to 
the  clogging  up  of  the  .screens.  Although 
slight  adhesion  of  ice  occurred  at  the  guide 
vanes,  one  is  inclined  to  ascribe  this  to  the 
fact  that  the  operator  permitted  his  water 
level  in  the  pit  to  drop  below  the   intake 


of  the  upper  runner,  the  cold  air  then  chill- 
ing the  machinery  parts  around  the  intake 
excessively.  With  the  wheel-pit  gages 
mounted  on  the  floor  and  the  precautions 
given  in  our  standard  instructions  for 
handling  such  trouble,  there  should  be,  in 
future,  no  difficulty  whatever  in  the  wheel 
pits  being  kept  filled. 

"Jan.  30,  1915. — This  is  an  occasion 
when  the  ice  conditions  were  severe,  but 
due  to  the  methods  of  handling  ice  menace 
as  developed  from  previous  experiences,  no 
interference  to  service  resulted,  though  one 
main  unit  (No.  5)  had  its  guide  vanes  (and 
probably  also  its  runners)  well  clogged  up, 
while  the  turbine-driven  exciters  suffered, 
at  intervals,  slight  reductions  in  capacity. 
The  waterwheel  exciters  were  easily  kept 
sufficiently  clear  with  the  assistance  of 
steam.  It  could  not  be  stated  definitely 
whether  any  ice  formed  in  the  runners  or 
about  the  guide  vanes  of  these  exciter 
wheels,  because  it  was  not  necessary  to  in- 
spect the  exciter  pits  during  the  ice  run. 
From  previous  observations,  however,  one  is 
inclined  to  ascribe  the  occasional  reduction 
of  the  exciter  output  to  the  formation  of  ice 
in  the  runner. 

"The  fact  that  ice  clogged  up  the  guide 
vanes  of  main  unit  5  is  ascribed  to  the  ex- 
tremely severe  conditions  during  this  ice 
attack,  and  it  is  believed  that  probably  any 
other  type  of  turbine  gate  mechanism  may 
have  met  with  the  same  fate.  On  the  other 
hand,  it  is  believed  that  the  movable-vane 
type  of  mechanism  assisted  materially  on 
this  occasion  in  clearing  the  water  passages, 
for  after  a  short  application  of  steam  had 
rotted  the  ice  the  latter  was  easily  broken 
up  and  cleared  out  by  moving  the  guide 
vanes. 

"The  practice  of  keeping  the  guide  vanes 
steadily  in  motion  during  ice  trouble  prob- 
ably helps  a  great  deal  to  keep  the  openings 
clear.  In  the  case  of  unit  5  on  Jan.  30,  it  is 
believed  that  the  moving  of  the  vanes  was 
not  attended  to  properly  by  the  operator 
during  the  initial  stages  of  the  ice  run." 

Conclusions 

It  would  seem  a  safe  rule  that  cylinder 
gates  should  never  be  used  except  for  ex- 
tremely low  heads,  perhaps  not  more  than 
20  ft.,  on  account  of  the  great  danger  of 
corrosion;  and  that  they  should  never  be 
used  when  the  water  available  for  the  plant 
must  be  conserved. 

Whether  the  turbines  installed  by  the 
Niagara  Falls  Power  Company  to  replace 
their  initial  installation  should  be  cited  as 
fairly  representing  modern  practice  is  de- 
cidedly open  to  question.  To  the  knowledge 
of  the  writer  no  results  of  efficiency  tests 
on  these  turbines  have  ever  been  published, 
nor  is  information  available  regarding  the 
rate  of  deterioration  of  the  runners.  On 
account  of  local  restrictions  which  governed 
the  design,  and  for  other  reasons,  the  dc 
sign  of  these  turbines  is  hardly  like  to  be 
copied  in  other  plants. 

In  conclusion,  it  is  believed  that  the  line 
of  evolution  of  turbine  design  in  America 
has  been  in  the  direction  of  progress  and 
improvement,  and  that  the  prevailing  use 
of  the  wicket  gate  is  a  logical  development 
and  is  fully  justified  by  results. 


The  United  States  Produced  66.36  per 
cent  of  the  400,483,489  barrels  of  petro- 
leurti  that  entered  the  markets  of  the  world 
in  1914,  according  to  statistics  compiled 
under  the  supervision  of  J.  D.  Northrop  of 
the  United  States  Geological  Survey. 
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Practical  Suggestions  Given  for  Building  Wire 
Fences  and  Concrete  Posts 

Experiences  in  Inclosing  Catskill  Aqueduct  Right-of-Way  Cited  by 
Ralph  N.  Wheeler,  Department  Engineer,  Board  of  Water  Supply 


MANY  miles  of  wire  fencing  on  con- 
crete posts  have  been  erected  during 
the  last  3  yr.  to  define  lines  of  property 
taken  for  the  Catskill  Aqueduct,  and  to 
mark  rights-of-way  and  road  crossings,  all 
the  work  being  done  by  contract.  In  the 
following  paper,  presented  at  the  conven- 
tion of  the  New  England  Waterworks  As- 
sociation in  New  York  City  last  week, 
Ralph  N.  Wheeler,  department  engineer  of 
the  Board  of  Water  Supply,  explained  in 
detail  the  methods  of  doing  this  work,  giv- 
ing many  practical  suggestions  based  upon 
the  fence-building  experiences  on  the  aque- 
duct. 

Two  Cross-Sections  Used 

Several  cross-sections  were  used  for 
posts,  all  reinforced,  the  posts  generally 
tapering  toward  the  top.  For  the  so-called 
line  post  the  T-section,  reinforced  with 
three  No.  5  gage  wire  rods,  was  generally 
used,  but  on  some  parts  of  the  work  a 
D-section  reinforced  by  four  similar  wires 
was  preferred.  D-posts  being  built  under 
an  existing  contract  have  four  Vi-in.  twisted 
rods.  The  line  posts  were  generally  7  ft. 
3  in.  longj  and  are  made  to  set  21/2  to  3  ft. 
in  earth  and  not  less  than  1  1/3  ft.  in 
rock.  For  straining,  gate  and  latch  posts, 
the  square  cross-section  was  used,  rein- 
forced with  four  ^  or  V2-in.  square  twisted 
rods,  depending  on  the  length  of  the  post. 
No  ornamental  tops  were  used,  the  only  at- 
tempt at  ornamentation  being  to  provide 
pyramid  tops  for  hinge  and  latch  posts. 

Table  Method  of  Casting 

All  posts  were  cast  in  thin  sheet-metal 
forms  in  horizontal  position.  The  D  or 
T-sections  were  assembled  by  the  battery 
or  the  table  methods,  the  former  grouping 
comprising  a  small  steel  car  with  hinged 
ends,  so  designed  as  to  permit  the  placing 
and  filling  of  five  layers  of  six  molds  each, 
and  the  latter  consisting  of  a  skeleton  table 
on  which  the  molds  were  placed.  Both 
methods  provide  for  tightly  closing  the 
ends  of  the  molds.  Preference  is  expressed 
for  the  table  method,  as  the  faces  of  posts 
are  exposed  for  troweling  or  rubbing  at  the 
proper  time;  slightly  more  floor  area  is, 
however,  required.  Objections  to  the  bat- 
tery method  are  the  drip  from  the  upper 
layers,  which  tends  to  pit  the  faces  below, 
and  the  impracticability  of  troweling  or 
rubbing  the  faces.  Joggling,  essential  for 
properly  expelling  the  air,  is  accomplished 
by  shaking  the  skeleton  table  or  moving 
the  battery  car  back  and  forward  along  its 
track. 

How  to  Get  Good  Results 

To  secure  good  posts  with  either  method 
the  following  points  must  be  observed: 
Molds  should  be  coated  with  only  a  film  of 
oil.  Concrete  aggregates  should  be  of  two 
sizes,  well  graded,  the  fine  up  to  %  in.,  and 
the  coarse  from  Vi  to  V2  in.,  for  the  smaller 
sections  of  post,  and  from  14  to  %  in. 
for  the  larger  po.sts.  The  mixture  must  be 
very  accurately  proportioned,  analyses 
being  desirable  to  determine  the  exact  pro- 
portions; generally  about  1  part  of  cement 
of  3  parts,  by  volume,  of  aggregates  gave 
the   best    results.      The   concrete   must    be 


thoroughly  mixed  and  of  wet  consistency. 
The  ends  of  molds  must  be  sealed  tightly 
with  clay,  plaster  of  Paris  or  cement,  to 
insure  good  tops. 

The  air  must  be  expelled  by  joggling  and 
running  a  trowel  back  and  forth  through 
the  mixture  and  along  the  sides  of  the 
mold  while  placing.  The  reinforcement 
must  be  placed  in  correct  position ;  this  can 
be  accomplished  without  a  spacing  device 
after  a  workman  becomes   skilled. 

Wires  Should  Be  Rusted 

The  reinforcing  metal,  particularly 
round  wires,  should  be  thoroughly  rusted 
or  nicked  to  give  a  proper  bond.  Bending 
the  ends  of  these  wires  back  180  deg.  gave 
good  results.  As  received  from  the  mill 
the  wires  were  greasy  from  the  drawing 
process,  and  it  was  found  necessary  to 
hasten  rusting  by  the  use  of  a  weak  acid, 
afterward  neutralized.  Posts  tested  to 
failure  showed  that  unrusted  straight 
wires  would  pull  through,  whereas  properly 
rusted  ones,  or  those  with  ends  bent,  would 
break.  It  has  been  suggested  that  running 
the  wire  through  a  barbing  machine  such 
as  is  used  in  the  manufacture  of  barbed 
wire  nails  would  deform  it  sufficiently  to 
give  a  good  bond.  This  would  add  not 
over  one-half  cent  per  pound  to  the  cost. 

Posts  must  be  properly  cured.  They  can 
be  removed  from  the  molds  in  30  hr..  and 
may  then  be  stood  in  approximately  verti- 
cal positions  and  water  sprayed  over  them 
from  suitably  arranged  piping,  or,  prefera- 
bly, they  may  be  spaced  in  horizontal  posi- 
tions and  covered  with  sand  or  sawdust, 
kept  wet.  Curing  should  cover  at  least  two 
weeks,  and  better  four.  The  rounding  of 
edges  of  the  exposed  face  can  be  accom- 
plished in  the  form,  but  better  by  rubbing 
with  a  carborundum  brick  after  erection 
and  before  the  wire  is  stretched.  If 
fencing  is  attached  by  wrapping  wires, 
rough  edges  assist  in  holding  the  wires. 

Handle  with  Care! 

The  T-section  posts  weigh  90  to  100  lb. 
each,  and  require  very  careful  handling. 
They  were  transported  from  the  casting 
yard  to  the  work  in  spring  wagons  or 
trucks,  generally  about  40  posts  to  the  load. 
Tests  showed  that  the  strength  of  the 
T-post  was  greatly  increased  by  substitut- 
ing three  %-in.  twisted  rods  for  the  three 
No.  5  gage  wires,  the  weight  of  the  rein- 
forcing metal  being  practically  doubled  by 
the  change. 

Posts  were  set  not  less  than  30  in.  in 
the  ground,  and  efforts  were  made  to  secure 
a  pleasing  profile  of  the  tops.  It  was  found 
very  desirable  to  place  stones  in  the  holes 
around  the  bottoms  of  posts  and  to  tamp 
the  refill  thoroughly.  In  swampy  ground 
and  where  the  fence  line  was  curved,  posts 
were  generally  concreted  in,  as  otherwise 
the  strain  of  the  fencing  would  throw  them 
out  of  line.  It  was  found  desirable  not  to 
set  posts  in  filled  ground,  as  on .  right-of- 
way  banks,  until  the  filling  had  stood 
through  at  least  one  winter. 

Spacing  and  Bracing 

Straining  posts  were  placed  at  irregular 
intervals  to  suit  the  topography  and  align- 


ment, but  never  exceeding  600  ft.;  the 
average  interval  was  somewhat  less  than 
300  ft.  Early  experience  proved  that  such 
posts  should  be  concreted  in.  Two  perma- 
nent angle-iron  braces  were  generally  used 
on  straining  posts,  but  in  case  the  angle 
in  the  line  made  this  impracticable  a  strain- 
ing post  was  set  at  the  angle  point  and 
another  16  ft.  away,  each  provided  with  a 
single  brace.  The  proper  location  of  strain- 
ing posts  is  of  great  importance  if  a  tight, 
good-looking  fence  is  desired.  Therefore 
special  study  of  this  det  ialsi  necessary. 
Early  in  the  work  concrete  brace  bases 
were  cast  and  set  in  position  to  support  the 
lower  end  of  the  angle-iron  brace.  Better 
results  were  secured  later  by  digging  a 
hole  and  filling  with  concrete  in  which  the 
lower  end  of  the  brace  was  set.  Gate  and 
latch  posts  were  generally  set  in  concrete, 
this  method  proving  more  effective  in  pre- 
serving alignment.  All  property-line  posts 
were  set  with  the  face  on  the  property  line ; 
in  other  words  the  posts  are  entirely  on 
city  property. 

Factory  and  Field-Woven  Fence 

Two  general  types  of  fencing  were  used, 
factory  and  field-woven,  the  use  of  the  for- 
mer being  more  general.  Both  types  were 
No.  7  gage  throughout,  and  has  seven  hori- 
zontal strands,  all  heavily  galvanized.  The 
field-woven  fencing  was  of  the  Knox  type, 
with  pickets  spaced  either  8  or  24  in.  This 
type  was  used  in  more  conspicuous  loca- 
tions, or  over  very  irregular  ground.  The 
factory-woven  fencing,  made  by  the  Ameri- 
can Steel  &  Wire  Company,  was  delivered 
in  20-rod  rolls,  and  weighed  about  1.1  lb. 
per  foot.  The  weight  of  the  Knox  fencing 
with  24-in.  spacing  of  pickets  is  about  the 
same.  For  erecting  factory-woven  fence, 
stretching,  wrapping,  cutting  and  crimping 
tools  were  required.  For  erecting  the  Knox 
type  a  pair  of  light  blocks  for  controlling 
the  strain  in  each  horizontal  wire,  and  a 
special  tool  for  fastening  the  pickets  to 
these  wires  were  required. 

Many  methods  of  fastening  fencing  to 
posts  were  considered,  and  the  following 
was  finally  adopted  and  successfully  used: 
At  end,  corner  and  straining  posts  the  hori- 
zontal line  wires  were  carried  around  the 
posts  and  wrapped  on  themselves,  interfer- 
ing verticals  being  cut  out  and  the  fencing 
kept  under  strain  while  this  wrapping  was 
being  done.  At  line  posts  short  wrapping 
wires,  first  of  No.  12  and  later  of  No.  9 
gage,  were  used.  These  wires  were  deliv- 
ered in  bundles,  each  wire  straight  and 
long  enough  to  make  two  wraps.  They 
were  cut  into  proper  lengths,  one  cut  giv- 
ing the  pieces  for  wrapping  the  top  and 
bottom  horizontal  wires,  another  the  sec- 
ond and  fifth,  etc.,  thus  avoiding  any  waste. 

Attaching  Fencing  to  Posts 

Two  men  generally  worked  together  at- 
taching these  wires.  The  operation  was 
performed  as  follows:  A  short  bend  was 
first  made  near  one  end,  giving  sufficient 
material  for  wrapping  four  times  around 
the  horizontal  wire;  it  was  then  placed  in 
position  snugly  against  the  side  of  the  post 
and  wrapped.  The  loose  end  was  then  car- 
ried snugly  around  the  post  and  wrapped 
four  times  around  the  line  wire  on  the 
other  side.  Care  must  be  taken  to  keep 
the  wrap  in  the  horizontal  plane  of  the 
line  wire  and  to  have  it  tight  and  snug 
against  the  post.  Done  in  this  way  the 
fencing  cannot  be  lifted  up,  and  the  batter 
of  the  post  prevents  sagging.    This  method 
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of  wrapping  is  preferred  because  it  does 
away  with  special  attachment  pieces  or 
holes  in  the  posts,  permits  the  stringing  of 
i^ire  any  distance  above  the  ground  or  below 
the  top  of  the  post,  and  is  economical. 
Wrapping  tools  can  be  bought  for  a  few 
cents  from  fencing  manufacturers,  or  can 
be  made  by  a  handy  blacksmith. 

Fencing  was  erected  during  practically 
every  month  of  the  year.  Probably  better 
results  were  secured  from  the  warm  weather 
work,  although  this  undoubtedly  caused 
more  of  a  strain  on  the  posts  due  to  con- 
traction in  the  colder  months. 

Braces 

Galvanized  angle  iron  braces  2  x  2  x  V4  in. 
by  7  ft.,  or  2»2  X  2i4  x  Vi  in.  by  9  ft.  were 
used.  These  were  bent  to  fit  the  side  of  the 
post  at  one  end  and  the  concrete  anchorage 
at  the  other,  with  holes  at  each  end  for 
attachment.  The  better  way  is,  to  bend  the 
upper  ends  of  these  braces  at  a  sharp  radius 
with  the  slotted  hole  to  permit  adjustment 
on  sloping  ground  where  bolted  to  the  posts. 
The  bottom  ends  can  be  simply  bent  down 
and  concreted  into  the  brace  block.  How- 
ever, even  this  type  of  brace  cannot  be  con- 
veniently cut  to  length  in  the  field,  and  those 
contemplating  erection  of  fences  should  con- 
sider braces  of  iy2  in.  galvanized  pipe. 
These  can  easily  be  made  in  the  field  to 
special  lengths  and  the  use  of  couplings 
prevents  wasting  short  pieces.  One  end 
should  be  flattened  down  for  4  or  5  in.,  bent 
to  the  desired  shape,  and  drilled  for  the  bolt 
connection.  The  other  end  is  bent  slightly 
and  concreted  into  the  anchorage  or  flattened 
and  secured  to  a  bolt  in  the  anchorage.  It 
is  understood  that  reinforced-concrete 
braces,  instead  of  angle-irons,  have  been 
used  in  the  outskirts  of  Brooklyn  for  the 
wire  fencing  along  the  Sea  Beach  route  of 
the  new  subway  system  put  in  operation 
this  summer. 

Gates 

Gates  generally  10  ft.  long,  made  of  an- 
gles and  flats,  were  used  freely  in  the  line 
and  right-of-way  fences.  A  somewhat  wider 
gate  opening  seems  desirable.  The  top  sup- 
port is  made  adjustable  and  all  hinge  sup- 
ports, top  supports,  latch  plates  and  bolts 
are  heavily  galvanized.  This  is  desirable 
when  the  difficulty  of  securing  a  good  paint 
for  exposed  metal  work  is  considered.  Gates 
are  locked  by  inserting  the  tongue  of  a  small 
brass  padlock  through  a  hole  drilled  in  the 
latch. 

Experience  to  date  has  indicated  no  like- 
lihood of  trouble  with  the  posts,  although 
adjustments  of  gates  and  their  supporting 
posts  have  been  necessary,  particularly  on 
field  rights-of-way.  Early  in  the  work  the 
posts  offered  tempting  targets  to  hunters, 
but  it  is  believed  the  novelty  has  worn  off. 
Frequently,  too,  some  country  Hercules 
would  try  the  strength  of  the  posts  after 
erection  and  before  wires  were  strung,  by 
pulling  back  and  forth,  generally  with  dis- 
aster to  the  post.  Once  the  wire  is  strung 
this  danger  is  removed.  The  importance  of 
securing  dense,  smooth  tops  is  obvious,  as 
disintegration  by  frost  action  is  thereby 
reduced  or  eliminated. 

It  appears  to  Mr.  Wheeler  undesirable  to 
attach  fencing  to  either  the  hinge  or  latch 
post  of  a  gate,  for  sooner  or  later  the  strain 
throws  the  gate  out  of  line  and  adjustments 
are  necessary.  It  is  better  to  set  extra 
posts,  one  of  which  should  be  spaced  for  a 
man  way.  Man  way  openings  should  not  be 
too  wide,  particularly  in  regions  where  live 


stock  is  pastured.  It  is  better  to  make 
them  so  that  a  man  must  turn  sideways  and 
then  contract  as  much  as  possible  to  get 
through.  In  other  words,  the  opening  should 
not  exceed  14  in.  at  the  top  if  the  posts 
taper;  if  not,  the  opening  should  not  exceed 
12  in. 

The  T-section  post,  from  its  peculiar 
shape,  is  particularly  firm  in  the  ground, 
but  above  ground  it  does  not  look  much  like 
a  post.  Mr.  Wheeler  suggests  for  consid- 
eration the  use  of  a  post  of  combination 
section,  made  up  of  a  T-section  below  the 
ground  and  a  D-section  above.  In  this  way 
a  maximum  of  rigidity  will  be  secured,  and 
at  the  same  time  a  section  above  ground 
which  resembles  an  ordinary  post. 

The  cost  of  fences  erected  by  contract 
along  the  Catskill  Aqueduct  was  approx- 
imately as  follows: 


Line    fence    with    straining    post    and    two    braces 
every  300  ft.,  and  line  posts  at  16-tt.  intervals. 

Factory  woven  type 16  to  20  cents  per  foot 

Knox  or  field  woven  type 19  to  22  cents  per  foot 

Typical  right-of-way,  approximately  200  ft.  long, 
with  the  straining  and  special  posts,  braces 
asd  gates  Incidental  thereto.  39  to  42  cents  per  foot 


The  type  of  fencing  affected  the  cost  of 
rights-of-way  very  little. 


Road  Oiler  Developed  to  Meet 
California  Conditions 

Machine    Designed    Locally     Has    Proved    More 

Satisfactory  than  Those  Previously  Obtained 

from  Eastern  Manufacturers 

THE  Los  Angeles  County  Highway  Com- 
missioners several  years  ago  decided  to 
have  local  manufacturers  build  a  road  oiler 
which  would  be  better  adapted  to  southern 
California  conditions  than  the  machines 
which  were  bought  from  Eastern  manu- 
facturers. A  road  oiler  was  therefore  de- 
signed and  built  which  has,  after  various 
changes  and  improvements  based  on  prac- 
tical experiments,  been  developed  into  a 
machine  which  is  said  to  give  highly  satis- 
factory results.  The  accompanying  illustra- 
tions show  one  of  the  trucks  built  for  the 
Los  Angeles  Division  of  the  California  State 
Highway  Commission  embodying  all  im- 
provements made  to  date. 

The  oiler  has  a  capacity  of  1000  gal.  and 
is  provided  with  an  insulating  coat  of  man- 
ganese and  asbestos  compound  1  in.  thick, 
and  protected  by  an  outer  sheet  of  steel.  It 
is  designed  for  handling  oil  at  from  250  to 
350  deg.  Fahr.,  and  the  oil  can  be  kept  in 
the  tank  for  twelve  hours  without  a  de- 
crease in  temperature  of  more  than  20  or 


30  deg.  The  chief  advantage  claimed  for 
the  machine  is  its  simplicity.  The  amount 
of  exterior  piping  is  believed  to  have  been 
reduced  to  an  absolute  minimum,  and  the 
pump  connections  are  so  arranged  that  oil 
is  easily  handled  whether  loading  or  deliver- 
ing in  any  one  of  several  ways. 

The  pump  is  geared  to  the  main  driving 
shaft  of  the  truck  and  can  maintain  a  cir- 
culation of  the  oil  through  the  boot  while 
the  truck  is  on  the  way  to  its  work;  thus 
the  nozzles  are  heated  and  ready  for  service 
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CONTROL  MECHANISM,  REAR  END  OF  OILER 

the  moment  the  truck  reaches  the  road  to 
be  oiled.  The  nozzles,  which  can  be  op- 
erated either  separately  or  collectively,  are 
designed  to  give  a  fan-shaped  spray  from  a 
single  jet.  This  form  of  jet  is  said  to  be 
much  more  satisfactory  than  the  ordinary 
duplex  type.  Each  nozzle  has  two  nipples, 
one  for  a  delivery  of  from  %  to  %  gal.  per 
square  yard  and  the  other  for  from  1/2  to 
11/2  gal.  per  square  yard. 

Between  the  pump  and  the  boot  a  spring 
relief  valve  is  so  connected  that  if  the  pres- 
sure in  the  nozzles  rises  above  25  lb.  per 
square  inch  an  outlet  back  into  the  tank  is 
automatically  opened.  This  prevents  the 
delivery  of  an  excessive  quantity  of  oil  to 
the  road  surface  in  case  the  oil  pressure 
is  increased  for  any  reason.  The  pump  can 
draw  oil  into  the  tank  through  the  intake 
shown  on  the  top  or  can  take  on  or  deliver 
oil  through  entirely  separate  intake  and 
outlet  pipes  at  the  front  end  of  the  tank. 

The  work  near  Los  Angeles  on  which 
oilers  of  this  type  are  being  used  is  under 
the  immediate  supervision  of  W.  W.  Patch, 
division  engineer,  acting  under  the  direc- 
tion of  A.  B.  Fletcher,  chief  engineer  of 
the  California  Highway  Commission. 
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SIDE   VIEW   OF   OIL   DISTRIBUTOR  DEVELOPED   FOR   CALIFORNIA   ROAD    WORK 
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53rd  street  bents  set  in  advance  because  op  long  stringer  spans 

Mile  and  a  Half  of  Track  on  New  York  Elevated 
Line  Rebuilt  in  Fourteen  Days 

Four  "Humps"  Erected  on  Express  Track  Without  Interrupting  Traffic  on 
Outside  Local  Tracks  —  Difficult  Erection  Problem  at  Fifty-third  Street 


ON  AUGUST  1  that  part  of  the  center 
or  express  track  on  the  Ninth  Avenue 
elevated  line.  New  York  City,  south 
of  Seventieth  Street,  was  cut  out  of  service, 
and  express  trains  were  run  on  local 
tracks  south  of  this  point.  In  the  succeed- 
ing fourteen  days  a  mile  and  a  half  of  this 
track  was  rebuilt,  four  "humps"  similar  to 
that  described  on  page  138  of  the  Engineer- 
ing Record  of  July  31  being  constructed. 
On  Sunday,  Aug.  15,  a  train  was  run  over 
the  rebuilt  track,  and  express  service  was 
resumed  on  the  usual  schedule  the  next 
day.  At  no  time  was  local  service  inter- 
rupted more  than  a  few  minutes. 

A  great  deal  of  preparation  was  required 
for  this  rapid  erection.  New  cross  girders 
were  inserted  at  many  points,  and  a  num- 
ber of  new  columns  were  needed  also.  The 
old  stringers  under  the  express  tracks  were 
blocked  up  on  falsework,  so  that  the  rivets 
connecting  those  to  be  removed  with  the 
cross  girders  could  be  replaced  with  bolts 


TRAFFIC    stopped   ONLY    A    FEW    MINUTES   TO 
SET  28-TON   GIRDER 


to  allow  their  rapid  dismantling.  The  new 
steel  was  largely  delivered  in  advance  and 
distributed  along  the  street  as  near  as  pos- 
sible where  it  was  to  be  used.  This  steel 
was  carefully  checked  to  make  sure  that 
every  piece  would  be  on  hand  when  it  was 
wanted.  The  work  of  strengthening  the 
old  cross  girders  to  carry  the  extra  weight 
was  also  done  in  advance. 

Separate  Organization  for  Each  Section 

A  separate  organization  built  each  of 
the  four  humps,  at  Fourteenth,  Thirty- 
fourth,  Fifty-third  and  Sixty-sixth  Streets. 
When  the  preliminary  work  was  done,  the 
track  was  torn  up  at  each  section  to  be 
rebuilt,  and  a  traveler  similar  to  that  which 
built  the  Second  Avenue  humps,  described 
on  page  86  of  the  Engineering  Record  of 
Jan.  16,  was  set  up  on  the  old  stringers. 
Every  other  panel  of  these  stringers  was 
removed,  and,  except  at  Fifty-third  Street, 
the  new  bents  and  stringers  were  placed  by 
the  traveler  as  it  moved  ahead,  as  described 
in  the  article  referred  to. 

Fifty-third  Street  Section  Involved  Dif- 
ficult Work 

The  Fifty-third  Street  hump  was  the  key 
to  the  whole  scheme.  It  was  not  built  for 
a  station,  as  were  the  others,  but  to  pass 
the  express  track  over  the  southbound  Sixth 
Avenue  track  which  turns  out  of  Ninth 
Avenue  at  Fifty-third  Street.  Two  new 
cross  girders  and  four  new  columns  were 
required  at  this  point,  and  both  the  Ninth 
Avenue  and  the  Fifty-third  Street  elevated 
structures  had  to  be  supported  on  false- 
work to  set  them.  The  design  of  this  false- 
work was  complicated  by  scant  headroom 
and  the  necessity  of  locating  the  towers 
so  as  not  to  interfere  with  double-track 
trolley  operation  under  the  elevated  on  both 
streets. 

To  carry  the  raised  track  at  this  cross- 
ing a  pair  of  28-ton  through  girders  100 
ft.  long  were  required,  and  the  track  had 
to  be  raised  31/2  feet  higher  than  at  the 


other  sections  rebuilt.  This,  and  the  down 
grade  of  the  existing  structure  south  of 
Fifty-third  Street,  made  this  hump  longer 
than  the  others.  Then,  too,  the  60  ft. 
panels  in  this  section  were  considerably 
longer  than  those  at  the  other  points,  and 
the  narrow  traveler  developed  to  work  be- 
tween the  local  tracks  could  not  carry  a 
long  enough  boom  to  reach  out  and  set  the 
bents  ahead  of  itself.  To  rebuild  this  hump 
in  the  same  time  as  the  more  simple  sec- 
tions therefore  required  more  plant  and 
careful  planning. 

Large  Stiffleg  Derricks  Required 

While  the  preliminary  work  was  being 
done  a  heavy  steel  stiffleg  derrick  with 
a  70-ft.  boom  was  set  up  on  towers  around 
the  northwest  corner  of  Fifty-third  Street 
and  Ninth  Avenue  as  close  as  possible  to 
the  west  side  of  the  elevated  structure.  As 
soon  as  the  center  track  was  torn  up,  this 
derrick  erected  a  traveler  equipped  with  an 


"HUMP"  erection  at  34th  street 

electric  hoist  just  south  of  Fifty-third 
Street  on  the  old  center-track  stringers. 
This  traveler  faced  north.  It  backed  south, 
setting  the  steel  bents  and  removing  every 
other  panel  of  the  old  stringers  as  it  went. 
The  upper  corners  of  these  stringers  were 
all  burned  off  as  soon  as  the  track  was  torn 
up,  so  that  they  could  be  lifted  out  In  a 
few  minutes  after  being  unbolted. 

Two  Travelers  Required  at  Fifty-third 
Street  to  Finish  on  Time 

As  soon  as  this  traveler  was  erected,  the 
big  derrick  set  up  a  light  traveler,  or 
"jinny-wink,"  operated  by  a  steam  hoist 
from  the  street  below.  This  traveler  faced 
south  and  was  set  on  the  stringers  north 
of  Fifty-third  Street.  It  backed  north, 
erecting  the  steel  bents  and  removing  every 
other  pair  of  old  stringers.  The  hoist 
was  moved  with  it  on  the  street  below. 
When  the  north  end  of  the  hump  was 
reached,  this  traveler  erected  the  wedge- 
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shaped  stringers  which  start  the  rising 
grade,  up  to  that  panel  in  which  the  south 
end  of  the  new  stringers  rested  directly  on 
top  of  a  cross  girder.  This  pair  of 
stringers  was  set  in  place,  but  not  riveted. 
Meanwhile,  the  electric  traveler  had 
backed  down  to  the  south  end  of  the  hump 
and  started  north  again  up  the  new  grade, 
setting  the  new  stringers  and  moving  for- 
ward over  them.  Before  it  had  reached 
Fifty-third  Street  the  stiffleg  derrick  had 
set  the  bents  and  28-ton  girders  for  the 
crossing  over  the  Fifty-third  Street  turn- 
out. One  of  the  illustrations  shows  the 
second  of  these  girders  being  set.  These 
girders  form  a  pony  span,  with  the  rail 
midway  between  their  top  and  bottom 
flanges,  and  the  traveler  would  not  pass  be- 
tween them  at  track  level.  The  big  der- 
rick therefore  picked  this  traveler  up  bod- 
ily, slid  it  along  the  top  of  the  girder  span, 
and  deposited  it  on  the  next  pair  of 
stringers  at  the  north  end  as  soon  as  these 
had  been  raised.  The  big  derrick  was  then 
taken  down.  Meanwhile  the  traveler  moved 
down  the  north  slope  of  the  hump,  setting 
the  remaining  stringers  as  it  went,  until 
it  came  face  to  face  with  the  jinny-wink 
at  the  north  end  of  the  reconstruction. 
Here  the  jinny-wink  dismantled  it  and  low- 
ered it  to  the  street.  The  last  pair  of 
stringers  set  by  the  jinny-wink,  which  had 
not  been  riveted,  were  slid  apart  to  per- 
mit lowering  the  electric  hoist.  The  small 
traveler  replaced  these,  and  was  then  itself 
taken  down  and  lowered  to  the  street. 

Platforms  Finished  After  Express  Serv- 
ice Is  Resumed 

Af  the  other  three  "humps,"  where  sta- 
tion platforms  had  to  be  erected,  the  main 
traveler  set  only  the  first  panel  of  each 
platform.  On  this  was  set  a  jinny-wink  in 
each  case,  and  the  platform  erection  is  now 
proceeding  at  the  three  stations  without  in- 
terference with  traffic  on  the  express 
tracks.  The  track  in  each  case  was  laid 
behind  the  travelers,  the  materials  being 
delivered  by  work  train.  In  this  way,  by 
the  time  the  steel  was  set  the  new  track 
was  practically  ready  for  operation. 

All  steel  was  delivered  and  removed  by 
teams  on  the  street,  and,  except  for  the  28- 
ton  girders  at  Fifty-third  Street,  hoisted 
up  between  the  two  outside  local  tracks. 
The  longest  delay  to  traffic  on  these  tracks 
was  18  min.,  while  one  of  the  big  girders 
at  Fifty-third  Street  was  being  set. 

Except  the  replacing  of  the  third-rail 
and  electric  connections,  which  was  done 
by  the  forces  of  the  Interborough  Rapid 
Transit  Company,  all  the  construction  de- 
scribed was  carried  out  for  the  Interbor- 
ough under  the  general  contract  for  the 
Manhattan  elevated  improvements,  held  by 
the  T.  A.  Gillespie  Company,  executive,  the 
Terr>'  &  Tench  Company,  Inc.,  and  the 
Snare  &  Triest  Company.  The  whole  work 
is  under  the  direction  and  supervision  of 
the  T.  A.  Gillespie  Company,  with  Edward 
J.  Govern  as  vice-president  in  direct  charge. 
The  forces  of  the  Snare  &  Triest  Company, 
under  W.  P.  Rothrock  as  engineer,  rebuilt 
the  Sixty-sixth  Street  hump,  while  the 
other  work  was  handled  by  forces  of  the 
Terry  &  Tench  Company,  Inc.,  under  W.  R. 
Coppage  as  general  superintendent. 
George  H.  Pegram,  chief  engineer,  F.  W. 
Gardiner,  principal  assistant  engineer,  and 
S.  Johannesson,  general  assistant  engineer, 
of  the  Interborough  Rapid  Transit  Com- 
pany, had  charge  of  the  design  and  super- 
vision of  the  work. 


Chicago  Takes  a  Traffic  Census 
of  the  Loop 

Bureau  of  Streets  Seeks  Relationship  Between  Den- 
sity of  Traffic  and  Its  Waste-Collection  and 
Pavement  Problems 

IN  ORDER  to  ascertain  the  effect  of  traf- 
fic density  on  street  cleaning,  and  for 
its  value  in  determining  the  kind  of  pave- 
ment which  should  be  laid  on  certain 
streets,  Chicago's  Bureau  of  Streets  took 
between  July  13  and  Aug.  17  a  traffic  count 
of  all  vehicles  passing  through  specified 
blocks  in  each  direction. 

The  field  force  used  in  making  the  count 
consisted  of  twelve  men  divided  into  six 
groups  of  two  each,  five  squads  being  for 
actual  service  and  one  for  relief.  The  men 
were  all  section  foremen  from  the  various 
city  wards.  Previous  to  beginning  the 
work  they  were  cautioned  as  to  the  neces- 
sity of  accuracy.  A  team  of  men  was  as- 
signed to  a  block,  one  on  each  side  of  the 
street,  to  count  the  traffic  in  one  direction 
only.  Observations  were  made  in  forty- 
three  different  blocks,  between  the  hours  of 
8  a.  m.  and  12  noon  and  1  p.  m.  and  6  p.  m., 
rain  or  shine.  On  Saturdays  the  men 
worked  from  8  a.  m.  to  2  p.  m.  This  af- 
forded a  means  of  counting  the  noon-hour 
traffic. 

The  following  traffic  statistics  at  differ- 
ent points  in  the  downtown  business  and 
commercial  districts  were  compiled  for 
comparative  purposes.  They  show  the  vari- 
ations in  conditions  encountered  as  well  as 
the  congestion  at  specific  points. 

Densest  Traffic  in  Chicago 

The  census  taken  at  the  Rush  Street 
bridge  revealed  the  fact  that  at  this  point 
traffic  is  heavier  than  at  any  other  point 
in  the  city.  For  the  8  hr.  in  which  the 
census  was  taken  an  average  of  1700 
vehicles  per  hour  crossed  the  bridge  during 
the  day,  or  a  vehicle  every  2.12  seconds. 
Between  5  and  6  p.  m.  the  traffic  reached 
the  peak,  2384  vehicles  crossing  the  bridge 
during  the  hour— an  average  of  a  vehicle 
every  1.56  sec.  The  trend  of  traffic  at  this 
time  is  northbound,  1872  conveyances  pass- 
ing over  the  bridge  in  that  direction.  The 
difficulty  which  a  pedestrian  encounters  in 
trying  to  cross  the  bridge  during  the  rush 
hour  can  be  imagined  with  a  vehicle  of 
some  kind  passing  every  1.56  sec.  Traffic 
across  the  bridge  was  distributed  as  fol- 
lows: Horse-drawn  vehicles,  19  per  cent; 
auto  trucks  of  all  kinds,  6.3  per  cent; 
automobiles,  74.7  per  cent. 

Busiest  Street  Intersection 

The  intersection  of  State  and  Madison 
Streets  was  found  to  be  the  busiest  cross- 
ing in  the  loop,  an  average  of  1548  vehicles 
passing  per  hour,  or  one  every  2.4  sec. 
Street  cars  were  found  to  run  11.8  sec. 
apart.  Traffic  was  distributed  as  follows: 
Horse-drawn  vehicles,  43.2  per  cent,  auto 
trucks  of  all  kinds,  7.4  per  cent;  automo- 
biles, 29.7  per  cent  and  street  cars,  19.7 
per  cent.  Of  this  traffic  75.7  per  cent  was 
on  State  Street  and  24.3  per  cent  on  Madi- 
son Street.  Traffic  northbound  in  the  block 
between  Madison  and  Wa.shington  Streets 
was  35  per  cent  heavier  than  that  south- 
bound, despite  the  fact  that  there  were  245 
more  street  cars  southbound  than  in  any 
other  direction. 

Figures  taken  at  eleven  different  points 
on  streets  west  of  State  Street  show  traf- 
fic to  average  254  vehicles  per  hour.     At 


eleven  different  points  on  streets  east  of 
State  Street,  the  average  per  hour  was  192. 
Between  Lake  and  Adams  Streets  on  State 
Street  an  average  of  442  vehicles  per  hour 
was  counted. 

In  order  to  ascertain  the  length  of  time 
spent  by  vehicles  standing  backed  up  to  the 
curb  in  loading  and  unloading  on  South 
Water  Street  and  streets  in  the  immediate 
vicinity,  eighty  vehicles  of  outside  dealers 
were  timed.  These  were  found  to  stand  at 
the  curb  an  average  of  1  hr.  and  27  min., 
while  ten  other  vehicles  remained  for  an 
average  of  4  hr.  and  9  min.  The  vehicles 
used  for  hauling  fruit  and  produce  to  the 
commission  houses  averaged  from  15  to  30 
min.  in  unloading  and  departing,  while  a 
number  owned  by  parties  who  do  a  cartage 
business,  after  unloading,  remained  backed 
up  to  the  curb  for  an  indefinite  time. 

Street  Cars  14.4  Per  Cent  of  All  Traffic 

That  the  new-style  heavy  double-truck 
street  car  is  as  important  a  factor  in  the 
traffic  census  as  it  is  in  street  cleaning  may 
be  seen  when  it  is  considered  that  of  all 
the  conveyances  counted,  there  were  26,995 
street  cars  or  14.4  per  cent  of  all  traffic,  and 
on  the  streets  on  which  there  are  tracks  the 
street  cars  amounted  to  21.1  per  cent  of  the 
traffic.  Of  the  streets  on  which  there  are 
regularly  routed  street  cars.  Dearborn 
Street  south  of  Monroe  Street  had  the  light- 
est amount  of  street-car  traffic.  The  great- 
est amount  was  found  on  the  three-track 
State  Street  line,  between  Lake  and  Madi- 
son Streets,  the  street  cars  being  nearly 
26  per  cent  of  the  total  traffic.  At  the  in- 
tersection of  State  and  Madison  Streets 
there  is  an  average  of  one  car  every  11.8 
sec.  in  all  four  directions. 

Of  the  100,727  vehicles  used  for  com- 
mercial purposes  in  the  cartage  of  freight 
and  other  commodities,  82.2  per  cent  were 
horse-drawn  and  17.8  per  cent  were  auto 
trucks  of  all  descriptions.  Of  the  59,950 
carriages,  buggies  and  automobiles  used 
for  carrying  passengers,  0.9  were  carriages, 
2.2  per  cent  were  buggies,  19.2  per  cent 
were  single-seated  automobiles  and  77.7 
were  automobiles  with  seats  for  four  or 
more.  This  gives  the  percentage  of  horse- 
drawn  vehicles  to  automobiles,  3.1  per  cent 
to  96.9  per  cent. 

The  total  count  showed  that  all  traffic 
counted  in  the  loop  was  distributed  as 
follows:  Horse-drawn  vehicles,  45.1  per 
cent;  motor-driven  vehicles  other  than 
street  cars,  40.5  per  cent,  and  street  cars, 
14.4  per  cent.  The  average  number  of 
vehicles  per  hour  was  258  and  the  total 
hours  counted  728. 

The  estimated  tonnage  used  for  each 
class  of  vehicle  is  the  same  as  that  adopted 
by  the  Bureau  of  Highways,  Brooklyn, 
N.  Y.,  which  is  as  follows : 


Tons 

Rubber-tirerl    vehicles 

Large   auto  trucks,   loaded 8     ^ 

I^arge  auto  trucks,  empty * 

Small  auto  trucks,  loaded 3 

Small  auto  trucks,  empty J  V4 

Automobiles    J% 

Wagons  and  carriages 1  % 

Iron-tired  vehicles 

Three-horse  trucks,  loaded 7  J4 

Three-horse   trucks,   empty 3% 

Two-horse   wagons,   loaded 4 

Two-horse  w.agons,   empty 2 

One-horse  wagons,  loaded 2 

One-horse  wagons,  empty 1 


The  entire  count  was   under  the  direct 

supervision  of  Charles  Smith,  ward  super- 
intendent; W.  J.  Galligan,  second  assistant 
superintendent  of  streets,  reporting  to  Wal- 
ter Leininger,  superintendent  of  streets. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  loill  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Dragline  Fills  In  Ahead  of  Itself  for 
Its  Own  Track 

By  LEON  C.  HEILBRONNER 
Eastover  Construction  Company,  Inc.,  Utica,  N.  Y. 

THE  ACCOMPANYING  photographs 
show  a  drag-line  tower  mounted  on  a 
levee  bank,  which  fills  in  ahead  of  itself  for 
its  own  lower  track.  The  Eastover  Con- 
struction Company,  Inc.,  is  the  contractor 
for  excavating  a  channel  through  an  island 
in  the  Chemung  River  at  Corning.  The  com- 
pleted channel  is  to  be  85  ft.  wide  on  the 


FRONT   OF   TOWER  ROLLS   ON   CAR   TRUCKS 

bottom  with  side  slopes  of  11/2  to  1.  The 
material  excavated,  which  is  all  gravel,  is  to 
be  wasted  along  the  base  of  an  existing  dike 
on  the  north  side  of  the  river  about  550  ft. 
from  the  channel.  An  80-ft.  dragline  tower 
was  erected,  operating  a  IVs-yd.  bucket,  a 
100-hp.  boiler  and  a  12  x  14  hoisting  en- 
gine being  used.  The  tower  was  at  first 
operated  at  the  base  of  the  dike  on  a  fill 
7  ft.  above  the  river  bed.  The  base  of  the 
tower,  however,  was  so  long  as  to  prevent 
the  material  being  brought  near  enough 
to  the  base  of  the  dike  to  fulfill  the  speci- 
fications. Therefore  it  was  decided  to  place 
the  rear  end  on  the  top  of  the  dike.  This 
brings  the  front  end  at  the  toe  of  the  dike, 
but  21  ft.  above  the  bed  of  the  river.  Three 
standard-gage  freight  car  trucks  were  con- 
nected and  12  x  12-in.  timber  columns  placed 
on  them  and  under  the  base  of  the  tower  at 
the  front  end.  The  tower  is  therefore  sup- 
ported only  for  about  8  ft.  at  the  rear  and 
5  ft.  at  the  front. 

So  that  the  track  for  the  front  end  can 
be  kept  above  ordinary  high  water  at  the 
least  expense,  a  small  hopper  is  placed  on 
the  front  of  the  tower  just  above  the  base, 


SPOUT   FILLS   TRACK   AHEAD   OF   TOWER 

and  a  16  ft.  dredge  pipe  with  rubber  con- 
nections hooked  on  to  it.  As  soon  as  the 
tower  is  moved  the  bucket  dumps  into  the 
hopper  and  the  fill  for  the  next  section  of 
track  is  made  and  graded. 

With  this  outfit  500  cu.  yd.  per  8-hr. 
day  is  excavated,  including  time  taken  in 
moving. 

Tunnel  Driven  Under  Inclined  Rail- 
way with  Thin  Earth  Cover 

By  R.  A.  RILEY 
Riley-Knapp  Construction  Company,  Pottsville,  Pa. 

A  TUNNEL,  driven  with  thin  earth  cover 
under  an  inclined  railway  which  carried 
heavy  traffic,  has  recently  been  completed 
at  Frackville,  Pa.  The  inclined  railway 
is  known  as  the  Mahanoy  Plane.  The  tun- 
nel was  designed  for  the  purpose  of  hauling 
coal  to  the  breaker  in  the  operation  of  the 
Maderia  Hill  Coal  Company's  mine.  The 
plane  under  which  the  tunnel  is  driven  is  a 
double-track  cable  hoist  about  4000  ft.  long, 
having  an  average  grade  of  about  10  per 
cent.  The  Philadelphia  &  Reading  Railway 
uses  it  to  hoist  its  coal  from  the  Mahanoy 
Valley  to  the  top  of  Broad  Mountain  from 
where  it  is  taken  down  the  Schuylkill  Val- 
ley to  the  Philadelphia  market. 

The  Maderia  Hill  Company  planned  to 
mine  coal  on  both  sides  of  the  plane,  and 
was  building  a  large  breaker  on  the  east 


side.  In  order  to  bring  coal  from  the  west 
side  to  the  breaker  the  company  had  either 
to  construct  an  overhead  crossing  or  to 
drive  a  tunnel.  The  plane  was  operated 
by  an  engineer  from  a  tower  at  its  head. 
The  construction  of  an  overhead  bridge 
would  obstruct  his  view,  and  consequently 
the  idea  of  the  bridge  was  abandoned. 

The  tunnel  section  is  rectangular,  16  ft. 
wide  and  13  ft.  high  in  outside  dimensions, 
the  roof  being  made  of  I-beams  encased  in 
concrete.  The  center  line  of  tunnel  crossed 
the  plane  on  an  acute  angle,  consequently 
the  distance  from  the  roof  of  the  tunnel  to 
the  rail  of  the  plane  varied  from  20  ft.  on 
the  east  side  to  11  ft.  on  the  west  side.  The 
material  between  the  roof  of  the  tunnel  and 
the  plane  consisted  of  clay  and  gravel.  This 
material  was  very  difficult  to  undermine, 
both  because  of  its  nature  and  because  of 
the  continuous  pounding  of  the  traffic  on 
the  plane,  on  which  four  50-ton  coal  cars 
crossed  the  tunnel  every  2  minutes.  The 
cross-section  of  the  tunnel  took  in  about 
one-third  clay  and  gravel,  one-third  the  Lit- 
tle Buck  Mountain  vein  of  coal,  and  one- 
third  the  underlying  rock,  all  pitched  on  an 
angle  of  about  60  deg.  The  rock  occupied 
one  corner  of  the  section  all  the  way 
through. 

All  materials  were  furnished  by  the  min- 
ing company.  For  upright  timbers  14-in. 
yellow  pine  was  used.  For  collars  6-in.  yel- 
low pine  was  tried,  but  found  too  weak, 
and  16-in.  oak  was  substituted.  Directly 
under  the  plane  where  the  impact  was  worst 
center  props  were  placed  under  the  collars 
until  the  I-beams  were  set.  The  tunnel 
was  driven  from  both  ends,  taking  out  the 
full  section  without  any  advance  heading 
except  what  was  necessary  in  driving  the 
fore  poles  ahead.  The  timbers  were  spaced 
every  3  ft.  The  mode  of  procedure,  once 
the  timbering  was  fairly  under  way,  was  to 


^>_^jj^^^^-'v'-U...~a-'-''ti''^.-\^^,^-^ 


d 

J  o 

o  , 

■  '^     ': 

■i,  .'-d 

o  o 
o     ' 


I5'I 


e'Steam/- 
Une 


-12'0'-' 


TUNNEL   DRIVEN   WHILE  RAILWAY   HANDLED   TRAIN   EVERY   TWO    MINUTES 


366 


ENGINEERING     RECORD 


Vol.  72.  No.  12 


drive  fore  poles  ahead  and  take  out  a  bench 
about  3  ft.  deep  and  6  ft.  high,  placing  the 
collar  and  bracing  it.  Next  the  excavation 
was  made  for  the  low-side  leg,  which  was 
unusually  in  the  vein  of  coal.  The  rock  on 
the  high  side  was  then  drilled  for  the 
collar  or  for  a  short  leg  if  the  rock  was  not 
high  enough  for  the  collar  to  rest  on 
directly.  The  rest  of  the  material  was  then 
removed  by  blasting  and  shoveling.  One- 
yard  rolling  dump  cars  pulled  by  mules 
were  used  for  removing  the  muck.     The 


THIN    COVER    MADE    WORK    DIFFICULT 

drilling  was  done  with  two  jack-hammers 
supplied  with  air  from  a  company  com- 
pressor installed  near  the  tunnel  portal. 

The  concrete  work  followed  up  the  tim- 
bering as  fast  as  possible,  being  started  as 
soon  as  the  headings  reached  the  plane. 
Concrete  was  placed  in  about  20-ft.  sec- 
tions, and  kept  about  20  ft.  behind  the 
heading.  This  was  done  in  order  to  make 
the  span  supported  by  timbers  as  small  as 
possible  to  reduce  the  risk  of  a  cave-in. 
Concrete  materials  were  delivered  by  the 
plane,  but  because  of  the  steep  slope  and 
the  short  space  between  the  ends  of  the 
tunnel  and  the  sides  of  the  plane  it  was 
not  thought  advisable  to  set  up  a  mixer  and 
spout  concrete  through  the  roof.  Conse- 
quently the  concrete  materials  were  un- 
loaded from  the  plane  (during  dinner  hour) 
and  then  shoveled  through  a  chute  in  the 
roof  of  the  tunnel  to  a  mixing  platform 


inside.  Here  the  concrete  was  mixed  by 
hand  arid  shoveled  directly  into  the  wall 
forms  and  the  roof.  Thus,  the  concreting 
did  not  interfere  with  driving  the  tunnel, 
except  for  some  slight  damage  done  to  the 
forms  by  blasting. 

The  work  was  carried  on  at  the  rate  of 
3  ft.  per  day,  and  a  night  shift  was  used 
about  half  the  time.  The  cost  of  tunneling, 
the  timber,  track  and  power  being  supplied 
by  the  raining  company,  was  $3.24  per  cubic 
yard  of  $74.85  per  linear  yard.  The  con- 
crete, for  which  materials  were  supplied  by 
the  mining  company,  cost  $2.11  per  cubic 
yard.  It  cost  $0.0013  per  pound  to  place  the 
steel  I-beams  with  their  sheet-iron  arches. 


Use  of  Wrecking  Crane  Saved  Money 
on  Small  Job 

By   R.  C.  HARDMAN 
Colorado  Springs,  Colo. 

SEEING  the  possibilities  of  a  construc- 
tion situation  and  making  the  best  use 
of  the  facilities  at  hand,  even  when  they  do 
not  happen  to  be  the  facilities  reasonably 
provided  to  do  the  job,  is  an  excellent  way 
to  save  money.  This  is  especially  true  on 
small  construction  work,  where  the  cost  of 
performing  certain  classes  of  work  is  made 
exceedingly  high  by  the  lack  of  the  proper 
equipment,  the  purchase  or  rental  of  which 
would  be  out  of  all  proportion  to  the  size  of 
the  work. 

The  writer  recently  had  charge  of  the 
construction  of  a  reinforced-concrete  via- 
duct in  which  twelve  steel  plate-girders  were 
used  to  carry  the  floor  over  railroad  tracks. 
Six  of  these  girders  were  62  ft.  in  length 
and  were  placed  23  ft.  above  the  top  of  rail. 
The  remaining  six  were  67  ft.  in  length  and 
26  ft.  above  top  of  rail.  The  weight  per  gir- 
der varied  from  41/2  to  5^2  tons.  Equip- 
ment for  placing  these  girders  could  not  be 
provided  on  a  concrete  job,  where  they 
formed  the  only  item  of  heavy  steel  to  be 
set,  and  some  concern  was  had  as  to  the  best 
and  most  economical  method  of  erection. 
The  problem  was  further  complicated  by 
the  fact  that  they  were  to  be  placed  over  the 
main  lines  of  two  important  railroads.  The 
cost  of  assembling  the  simplest  kind  of 
hoisting  equipment  would  have  been  pro- 
hibitive. Finally  arrangements  were  made 
for  the  use  of  a  large  railroad  wrecking 
crane. 

The  crane,  which  had  a  capacity  of  220 
tons,  was  operated  by  its  regular  crew,  with 
a  switch  engine  in  attendance.  Although  the 
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crane  was  self-propelling,  the  extra  engine 
was  provided  to  keep  the  outfit  safely  out  of 
the  way  of  passing  trains. 

The  girders  had  previously  been  unloaded 
from  flats  by  hand,  consequently  assorting 
them  had  not  been  feasible.  Preparatory  to 
erecting  the  crane  had  to  pick  out  the  gir- 
ders needed  in  the  proper  order.  For  one 
span  these  were  handled  from  a  track  about 
100  ft.  distant  from  the  location  of  the  gir- 
ders, for  the  second  span  they  were  dragged 
by  cable  about  300  ft.,  picked  up,  carried 
about  300  ft.  down  the  track  and  placed  into 
position. 

The  time  consumed  in  placing  the  girders 
was  a  day  and  a  half,  although  the  actual 
working  time  was  very  much  less.  The  last 
six  girders,  by  far  the  most  difficult,  were 
placed  in  3  hr.,  or  30  min.  each;  this  time 
included  snaking  the  girders  over  to  the 
track,  picking  up,  moving  the  crane  under 
the  span  and  hoisting  the  girders  and 
placing  them  upon  their  seats. 

The  cost  of  the  work  was  about  $4.70  per 
ton,  which  was  a  great  deal  less  than  the 
work  would  have  cost  if  done  by  other  avail- 
able methods. 


Boxing   Cableway    Anchorage    Pre- 
vents Tampering  with  Clips 

THE  ANCHORAGE  of  the  guys  for  the 
twin  cableways  used  in  building  the  De- 
troit-Superior bridge  in  Cleveland  are 
boxed,  as  shown  in  the  photograph,  to  pre- 
vent mischievous  persons  from  tampering 


BOX  PREVENTS   MEDDLING   WITH    CLIPS 

with  the  cable  clamps  and  endangering  the 
lives  of  the  men  on  the  work.  This  was 
found  necessary  because  the  anchorages  are 
"outside  the  fence"  where  any  passerby  on 
the  street  can  get  at  them. 

The  viaduct  is  being  built  by  the  Hunkin- 
Conkey  Construction  Company,  for  whom 
Harry  Hilton  is  engineer  and  Harold  E. 
Ketchum  superintendent. 


USING  RAILROAD  EQUIPMENT  SAVED  TIME   IN   ERECTING  CROSSING  VIADUCT 


A  Figure-Eight  Scenic  Boulevard  is 
being  laid  out  around  the  summits  of  Twin 
Peaks,  the  highest  points  in  the  city  of 
San  Francisco. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Construction  on  Philadelphia's 
New  Subway  Begun 

Ma  yor  Blankenburg,  in  Presence  of  Great  Throng, 

Turns  First  Spadeful  of  Earth  on  Afternoon 

of  September  1 1 

On  the  afternoon  of  Sept.  11  the  public 
ceremony  which  marked  the  beginning  of  con- 
struction on  Philadelphia's  new  subways  was 
opened  by  the  turning  of  the  first  spadeful 
of  earth  with  a  silver  shovel,  wielded  by  Mayor 
Blankenburg.  This  ceremony,  which  was  wit- 
nessed by  the  mayor's  cabinet,  members  of 
the  City  Council  and  of  the  department  of  city 
transit,  and  thousands  of  citizens,  took  place 
at  the  northwest  corner  of  the  City  Hall  Plaza. 
It  was  followed  with  speeches  by  A.  Merritt 
Taylor,  director  of  the  department  of  city 
transit,  and  by  Mayor  Blankenburg. 


who  led  the  way  about  the  works.  Although 
the  visitors  felt  the  intense  heat  of  the  after- 
noon considerably,  it  did  not  lessen  their  in- 
terest in  the  imposing  structure  or  deter  them 
from  going  up  and  down  any  of  the  steep  in- 
clines that  had  to  be  surmounted  to  get  a 
thorough  understanding  of  its  several  features. 
The  arrangements  went  through  without  a 
hitch,  ample  time  being  provided  to  inspect 
the  works  without  having  to  hurry  back  to 
catch  the  train  for  the  return  trip. 

Western  Society's  First  Fall  Session 
a  Military  Meeting 

The  first  meeting  of  the  Western  Society  of 
Engineers  on  Sept.  11,  following  the  summer 
vacation  period,  was  devoted  to  a  description 
of  the  1915  engineers'  camp  at  Belvoir  Tract, 
Va.,  by  Lieut.  H.  S.  Baker,  Corps  of  Engineers, 


A.   M.  TAYLOR    (WITH   PICK)    AND   MAYOR  BLANKENBURG     (WITH     SHOVEL)     START    CONSTRUCTION     OP 
PHILADELPHIA'S  NEW  HIGH-SPEED  SUBWAY  LINES 


The  first  contracts  for  sections  of  the  new 
transit  lines  were  awarded  on  bids  opened 
Aug.  16,  for  the  City  Hall  section  of  the 
Broad  Street  subway  and  for  constructing 
foundations  for  four  miles  of  the  Frankford 
elevated  line.  Some  of  the  careful  and  thor- 
ough methods  employed  in  locating  and  design- 
ing Philadelphia's  new  high-speed  lines,  as  well 
as  the  progress  of  the  city's  fight  for  adequate 
transit  facilities,  have  been  noted  this  year 
in  the  Engineering  Record  of  May  1,  page  567, 
and  of  Aug.  21,  page  242. 

Trip  to  Kensico  Dam  Terminates 
Waterworks  Convention 

The  convention  of  the  New  England  Water- 
works Association  held  in  New  York  City, 
Sept.  7-9,  an  account  of  which  was  published 
in  this  journal  last  week,  ended  with  an  ex- 
cursion to  Kensico  dam  at  Valhalla,  on  the 
afternoon  of  Sept.  9.  The  trip  was  made  by 
special  train,  in  which  there  was  more  than 
ample  accommodation  for  all  the  excursionists. 
At  Valhalla  the  party  was  met  by  several 
members  of  the  engineering  force  at  the  dam. 


Illinois  National  Guard.  Capt.  L.  S.  Marsh, 
Lieutenant  Guilford,  Sergeant  Saner  and  Pri- 
vate Tomlinson  amplified  Lieutenant  Baker's 
talk  from  the  different  angles  of  their  re- 
spective ranks.  Military  matters  are  upper- 
most in  the  minds  of  Chicago  engineers  these 
days,  for  10  per  cent  of  the  men  who  have  en- 
listed for  the  citizens'  camp  at  Fort  Sheridan 
are  engineers.  In  consequence  there  was  an 
attendance  of  130,  despite  the  hot  night. 

Ernest  McCullough  is  scheduled  to  speak  on 
Sept.  20  on  "The  Engineering  Society — Its 
Past,  Present  and  Future  Activities."  Some 
of  the  subjects  for  coming  meetings  are : 
"Public  Health  Service,"  by  Earle  B.  Phelps; 
"Currents  of  Lake  Michigan  and  Their  In- 
fluence on  the  Climate  of  Neighboring  States," 
by  Col.  C.  McD.  Townsend,  president,  Missis- 
sippi River  Commission;  "Chicago  Terminals," 
by  Dean  W.  F.  M.  Goss;  "Construction  Fea- 
tures of  the  Winnipeg  Aqueduct,"  by  James 
H.  Fuertes;  "The  Relations  of  the  Railroads 
and  the  Public,"  by  L.  E.  Johnson,  president, 
Norfolk  &  Western  Railway;  "The  Design  of 
Pontoon  Bridges,"  by  H.  J.  Hansen,  and  "Ven- 
tilation," by  Dr.  E.  V.  Hill. 


Road  Congress  Advocates 
Continuity  of  Policy 

At    Pan-American    Joint   Meeting  Speakers  Em- 
phasize Need  for  Stable  Organization  and  Long 
Tenure  of  Office  for  Engineers 
(By  Telegraph  from  San  Francisco) 

The  Pan-American  Road  Congress,  which 
opened  its  five-day  session  at  Oakland,  Cal., 
Sept.  13,  combines  for  the  first  time  the  annual 
meetings  of  the  American  Highway  Associa- 
tion and  the  American  Road  Builders'  Asso- 
ciation. The  joint  committee  which  was  ap- 
pointed to  plan  the  sessions  arranged  to 
include  in  the  congress  the  Tri-State  Good 
Roads  Association  and  the  Pacific  Highway 
Association,  and  as  a  result  of  this  four-fold 
combination  the  discussion  of  papers  covered 
unusual  scope  and  breadth  of  experience. 

The  opening  attendance  was  small  compared 
to  what  might  have  been  expected  for  a  meet- 
ing of  this  character  nearer  the  Eastern  cen- 
ters, but  the  manifest  interest  of  those  who 
had  come  far,  coupled  with  the  enthusiasm 
of  Western  delegates,  more  than  compensated 
for  the  small  number.  The  opening  session 
was  presided  over  by  John  H.  MacDonald, 
former  State  highway  commissioner  of  Con- 
necticut. A  notable  feature  of  the  early  ses- 
sions when  delegates  were  getting  acquainted 
was  that  even  veteran  members  of  the  associa- 
tions met .  an  unusual  number  of  strangers. 
This  was  doubtless  due  in  part  to  the  joint 
meeting,  but  also  because  it  was  possible  for 
many  Western  States  to  send  more  delegates 
than  on  former  occasions. 

Long  Tenure  of  OflBce 

Presidential  addresses  by  Fairfax  Harrison, 
for  the  Highway  Association,  and  George 
W.  Tillson,  for  the  Road  Builders'  Asso- 
ciation, emphasized  the  need  for  giving  high- 
way officials  long  tenure  of  office.  There  must 
be  continuity  of  policy  to  insure  success  in 
carrying  out  the  construction  of  any  highway 
system,  and  stress  was  laid  upon  the  great 
hindrance  to  the  good  roads  movement  arising 
from  political  interference  in  the  manage- 
ment of  highway  commission  matters.  The 
elimination  of  wastefulness  in  highway  con- 
struction, regarded  as  one  of  the  primary 
purposes  of  the  associations,  could  only  be 
accomplished,  it  was  shown,  by  planning  and 
carrying  out  the  work  on  a  strictly  engineer- 
ing basis.  Responsibility  for  directing  the 
work  should  rest  on  a  single  individual  or  a 
commission  of  the  smallest  number  feasible, 
appointed  for  long-term  service.  In  this  re- 
gard a  sharp  comparison  was  drawn  between 
the  history  of  highway  work  in  the  States  of 
New  York  and  Massachusetts. 

In  discussing  the  paper  on  "History  and 
Future  of  Highway  Improvement,"  by  Logan 
Waller  Page,  it  developed  that  laws  are  being 
urged  in  some  States  which  would  require 
counties  to  provide  for  the  maintenance  of 
roads  at  the  same  time  that  bonds  for  this 
construction  are  issued.  Some  States  do  this 
already,  while  others  expect  the  sentiment 
against  poorly  kept  roads  to  constitute  a  pres- 
sure enforcing  proper  repairs.  In  others 
the  State  takes  over  the  maintenance  of  roads 
after  they  are  properly  built.  Emphasis  was 
placed  on  the  necessity  of  recognizing  the 
need  for  various  types  of  construction  on  a 
single  highway  system,  each  suited  to  trafiSc 
requirements  in  a  certain  district.  Citation 
was  made  of  one  highway  system  on  which 
the  same  construction  was  used  for  the  entire 
mileage,  although  20  per  cent  of  the  road 
carried  75  per  cent  of  the  traffic. 

It  was  pointed  out  that  the  steam  age  has 
centered  people  in  cities  and  that  now  we  are 
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enterin{;  the  gasoline  age,  which  is  distributing 
the  population  into  the  country  again.  The 
fact  that  in  this  country  farmers  own  a  large 
and  rapidly  increasing  percentage  of  the  auto- 
mobilw  was  cited  as  evidence  that  there  is  to 
eome  yet  stronger  and  more  intelligent  sup- 
port for  good  roads  propaganda. 

Who   Shall   Snpenriae   Roads? 

A  paper  on  rural  supervision  of  road  con- 
struction, by  C.  L.  Mackenzie,  president  of  the 
Washington  Good  Roads  Association,  pro- 
vokad  much  discussion  on  the  question  of 
triiedier  road  building  should  be  under  the 
supervision  of  county,  State  or  Federal  au- 
thority. Mr.  Mackenzie  believed  that  since  90 
per  cent  of  all  road  traffic  is  local,  administra- 
tion of  road  matters  is  most  effective  under 
local  management  Experience  in  Washing- 
Urn  confirmed  this,  he  thought.  C.  A.  Kenyon, 
president  of  the  Indiana  Good  Roads  Asso- 
ciation, cited  experience  in  that  State  where 
roads  are  built  under  local  management. 
Indiana  is  now  carrying  >35,000,000  worth  of 
20-year  serial  bonds,  the  type  of  construction 
being  uniformly  gravel  roads,  costing  |1,500 
per  mile.  He  deplored  and  strongly  disap- 
proved of  the  Indiana  system  and  suggested 
that  all  proposed  roads  might  well  be  classified 
as  to  distribution  of  nature  of  traffic  and  super- 
vision into  county.  State  and  Federal  roads, 
each  classification  to  be  built  by  the  respec- 
tive authorities.  Without  Federal  aid,  it  was 
pointed  out,  roads  could  not  be  built  across 
the  swamp  and  marsh  lands  of  the  South  or 
the  deaert  land  of  the  Southwest.  The  ques- 
tion was  then  asked,  "If  a  State  highway 
commission  is  good  for  administrating  State 
highways  why  not  a  Federal  highway  commis- 
sion for  directing  National  road  building  af- 
fairs?" 


Well-Known  Engineers  Named  on 
Naval  Advisory  Board 

Among  those  selected  as  members  of  the 
Naval  Advisory  Board,  as  announced  by  Secre- 
tary Daniels,  Sept.  12,  civil  engineers  and 
those  whose  activities  have  brought  them  in 
close  contact  with  the  civil  engineering  profes- 
sion figure  prominently.  Among  those  named 
are:  Alfred  Craven,  chief  engineer  of  the 
New  York  Public  Service  Commission,  First 
District;  Andrew  M.  Hunt,  consulting  engi- 
neer, of  San  Francisco;  William  L.  Saunders, 
chairman  of  the  board  of  directors  of  the 
Ingersoll-Rand  Company  and  president  of  the 
American  Institute  of  Mining  Engineers; 
Frank  J.  Sprague,  consulting  engineer,  of  New 
York  City,  and  vice-president  of  the  Sprague 
Safety  Control  &  Signal  Corporation,  and  Dr. 
R.  S.  Woodward,  civil  engineer,  astronomer 
and  geographer,  who  was  for  several  years 
connected  with  the  U.  S.  Coast  and  Geodetic 
Survey. 

Alfred  Craven 

Alfred  Craven  was  educated  at  the  U.  S. 
Naval  Academy,  from  which  he  was  graduated 
in  1867.  After  serving  four  years  in  the 
naval  service,  he  resigned  to  engage  in  engi- 
neering work  for  the  California  State  Geo- 
logical Survey.  In  187.3  he  entered  private 
practice  in  California  and  other  western 
States  and  continued  in  it  until  1884,  when 
he  came  to  New  York  and  was  appointed 
assistant  engineer  on  the  forces  of  the  New 
York  Aqueduct  Commission.  His  connection 
with  the  subway  system  dates  from  1900, 
when  he  was  appointed  division  engineer  of 
the  New  York  Rapid  Transit  Railroad  Com- 
mission. In  1905  he  was  promoted  to  the 
grade  of  deputy  chief  engineer,  which  office 
he  held  until  the  creation  of  the  Public  Serv- 
ice Commission  in  1907,  when  he  was  ap- 
pointed deputy  engineer  of  subway  construc- 
tion. In  1910  he  served  as  acting  chief  engi- 
neer. He  attained  the  office  of  chief  engineer 
in  1910. 

Andrew  M.  Hunt. 

Andrew  M.  Hunt  was  graduated  from  the 
U.  S.  Naval  Academy  in  1879  and  served  as 


engineer  officer  in  the  navy  until  1894,  when 
he  resigned  his  commission  to  enter  consult- 
ing practice  in  San  Francisco  in  partnership 
with  W.  F.  C.  Hasson.  This  firm,  previous  to 
1897,  acted  in  a  consulting  capacity  on  the 
work  of  changing  the  cable  roads  of  the  Los 
Angeles  Railway  Company  to  electric  and  de- 
signed and  installed  the  hydroelectric  plant 
of  the  Victoria  Electric  Power  Company,  at 
Victoria,  B.  C,  and  a  800-kw.  hydroelectric 
plant  for  the  Nevada  County  Power  Company. 
From  1897  to  1898  he  was  in  Alaska  where 
he  constructed  four  steamers  for  work  on  the 
Yukon  River.  In  1899  he  resumed  consulting 
practice  in  San  Francisco  in  association  with 
E.  H.  Benjamin  and  Wynn  Meredith.  This 
firm  desigTied  and  installed  various  hydro- 
electric plants,  one  of  which,  that  of  the  Van- 
couver Power  Company,  Ltd.,  at  Vancouver, 
B.  C,  cost  approximately  $1,000,000  and  in- 
volved the  construction  of  a  water  tunnel 
13,000  ft.  in  length. 

William  L.  Saunders 

William   L.   Saunders  was  graduated   from 
the  University  of  Pennsylvania  in   1876  and, 


years  he  was  assistant  astronomer  of  the 
U.  S.  Transit  of  Venus  Commission  and,  from 
1884  to  1890,  was  chief  geographer  of  the 
U.  S.  Geological  Survey.  From  this  work  he 
went  to  the  Coast  and  Geodetic  Survey  as 
assistant  and,  in  1893,  resigned  to  become 
professor  of  mechanics  and  mathematical 
physics  at  Columbia  University.  In  1895  he 
was  appointed  dean  of  the  school  of  pure 
science  at  that  university.  He  held  this  office 
until  1904  when  he  was  elected  president  of 
the  Carnegie  Institute  at  Washington,  D.  C. 


Smoke  Prevention  Equipment 
Near  Standardization 

Growth    in    Uniformity  of  Practice    Indicated   at 

Association's  Convention  in  Cincinnati 

Last  Week 

The  general  thought  brought  out  by  the 
papers  presented  at  the  annual  convention  of 
the  International  Association  for  the  Preven- 
tion of  Smoke,  held  at  Cincinnati  last  week, 
was  to  the  effect  that  equipment  for  suppres- 


New  York  Public  Service  Chief  Engineer  and  Compressed  Air  Authority 
Chosen  as  Members  of  Naval  Advisory  Board 

ALFRED  CRAVEN 

WILLIAM  L.  SAUNDERS 

from  1878  to  1881,  was  in  charge  of  hydro- 
graphic  work  and  subaqueous  rock  excavation 
at  Black  Tom  Island,  New  York  Harbor. 
Since  then  he  has  been  identified  continuously 
with  the  interests  that  are  now  included  in 
the  Ingersoll-Rand  Company.  He  is  the  in- 
ventor of  many  rock  drilling  devices  and  is 
the  author  of  "Compressed  Air  Production," 
and  "Compressed  Air  Information,"  and  co- 
author of  "Rock  Drilling,"  by  Dana  and 
Saunders,  and  "The  Subways  and  Tunnels  of 
New  York." 

Frank  L.  Sprague 

Frank  L.  Sprague  received  his  professional 
education  at  the  U.  S.  Naval  Academy,  from 
which  he  was  graduated  in  1878,  and  was  in 
the  naval  service  until  1883,  when  he  resigned 
to  become  assistant  to  Thomas  A.  Edison.     In 

1886  he  began  electric  railway  experiments  on 
the  New  York  City  Elevated  Railway  and,  in 

1887  and  1888,  constructed  the  Richmond  Union 
Railway.  He  developed  the  Multiple  Unit 
System  of  electric  railways  in  1897  and  has 
built  or  equipped  more  than  150  electric  rail- 
way systems. 

Dr.  R.  S.  Woodward 

Dr.  R.  S.  Woodward  was  graduated  from 
the  University  of  Michigan  in  1872  and  served 
as  assistant  engineer  of  the  U.  S.  Lake  Survey 
from  that  year  until  1882.    For  the  next  two 


sion  of  smoke  in  stationary  and  locomotive 
practice  was  rapidly  becoming  standardized, 
but  that  considerable  research  is  still  neces- 
sary in  the  special  application  of  furnaces  to 
commercial  processes,  such  as  metallurgical 
work  in  connection  with  powdered  coal,  pro- 
ducer gas,  etc.  It  was  decided  at  this  con- 
vention to  change  the  name  of  the  association 
to  the  Smoke  Prevention  Association  and  to 
admit  to  active  membership  anyone  interested 
in  smoke  abatement. 

William  A.  Hoffman  of  St.  Louis  was  elected 
president  for  the  ensuing  year;  C.  W.  Heath 
of  Cincinnati,  vice-president,  and  F.  A.  Cham- 
bers of  Chicago,  secretary-treasurer.  St.  Louis 
was  selected  as  the  place  of  next  meeting,, 
which  was  set  for  September,  1916. 

The  first  afternoon  of  the  three-day  meeting 
was  devoted  to  the  general  questions  involved 
in  smoke  abatement  work,  with  special  refer- 
ence to  organization  and  the  relation  of  the 
department  to  the  public.  "Civic  Phases  of 
the  Smoke  Problem,"  by  John  O'Connor,  Jr., 
of  the  Mellon  Institute  of  Industrial  Research, 
covered  these  points.  Other  papers  at  this 
session  were,  "Starting  the  Work  of  a  Smoke 
Department,"  by  Martin  A.  Rooney  of  Nash- 
ville, Tenn.,  and  "Value  of  Publicity,"  by  J. 
W.  Henderson  of  Pittsburgh. 

(Continued  on  page  370,  first  column.) 
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Baltimore   Filtration   Plant   Placed   in   Service   This   Week 

Rapid  Sand  Plant  at  Lake  Montebello  Opened   with  Formal  Ceremonies  September   13— 
Works  Comprise  32  Filter  Units,  Each  Having  a  Normal  Capacity  of  4,000,000  Gallons  Daily 


Baltimore's  rapid  filtration  plant  at  Lake 
Montebello  was  formally  dedicated  and  placed 
in  operation  on  the  morning  of  Sept.  13.  The 
program  for  the  ceremony,  which  was  presided 
over  by  Robert  L.  Clemmitt,  president  of  the 
Water  Board,  included  the  following  addresses: 
"Baltimore's  New  Improvements,"  by  Mayor 
James  H.  Preston;  "Historical  Sketch  of  Bal- 
timore's Waterworks,"  by  Richard  Bernard, 
member  of  the  Water  Board;  "Relation  of 
Water  Supply  to  Public  Health,"  by  Granville 
R.  Jones,  professor  of  sanitary  engineering  at 
Johns-Hopkins  University;  "Tuning-up  the 
Filtration   Plant,"  by  James   W.   Armstrong, 


engineer  of  filtration;  and  "How  the  $5,000,000 
Loan  Was  Spent,"  by  Ezra  B.  Whitman,  con- 
sulting engineer. 

The  Montebello  filters  comprise  thirty-two 
rapid  sand  units,  each  having  a  normal  capac- 
ity of  4,000,000  gal.  daily.  They  are  designed 
to  operate  at  a  rate  of  125,000,000  gal.  per  acre 
daily.  The  chemicals  used  in  the  treatment  of 
the  water  are  common  lime,  hypochlorite,  and 
sulphate  of  iron.  There  are  two  filtered  wa- 
ter reservoirs,  covered  by  ground  arch  concrete 
vaulting,  each  holding  7,500,000  gal.  They 
cover  a  ground  area  of  250  x  500  ft. 

Montebello  is  a  place  of  more  than  ordinary 


natural  beauty,  and,  as  the  plant  is  conspicu- 
ous from  numerous  viewpoints,  it  has  been 
the  aim  of  the  designers  to  make  the  buildings 
harmonize  with  the  natural  surroundings. 

All  buildings  are  of  similar  design  and  con- 
struction. The  structural  portions  are  built  of 
reinforced  concrete,  and  the  exteriors  are  cov- 
ered with  a  local  red  brick  of  a  pleasing  soft 
color.  The  trimmings  and  belt  courses  are  of 
a  buff  colored  glazed  terra  cotta.  The  roofs 
are  pitched  30  deg.  and  have  overhanging 
eaves  without  gutters.  They  are  covered  with 
dark  green,  glazed  Spanish  tiles,  supported  on 
a  cinder  concrete  roof  carried  by  steel  trusses. 


THE  BUILDINGS  OF  THE  NEW  FILTER  PLANT  ARE  OF  RED  BRICK  AND  THE  ROOFS  ARE  COVERED  WITH  DARK  GREEN  TILE 


TREATMENT  OF  TYPICAL  ENTRANCE 


ONE  OF  THE  TWO  OPERATING  GALLERIES 


CIRCULAR  PUMPING  STATION  23  FEET  BELOW  GROUND 


WHERE  THE  CHEMICAL  SOLUTIONS  ARE  PREPARED 
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One  entire  forenoon  was  given  over  to  the 
discussion  of  railroad  smoke.  The  papers  pre- 
sented were  "Smokeless  Operation  Without 
Special  .Apparatus,"  by  H.  H.  Maxiield; 
"Eliminating  Smoke  from  Round- Houses,"  by 
M.  D.  Franey  of  Elkhart,  Ind.;  "How  Smoke- 
less Operation  of  Locomotives  Was  Obtained 
in  Washington,  D.  C,"  and  "What  the  Rail- 
roads Have  Done  to  Abate  Smoke  in  Cincin- 
nati," by  G.  H.  Funk  of  Cincinnati. 

"Special  Furnace  Applications  to  Manufac- 
turing Processes"  was  the  subject  of  a  paper 
by  Joseph  Harrington  of  Chicago.  It  was 
followed  by  a  paper  on  "Inforcing  a  Smoke 
Ordinance,"  by  S.  H.  Viall  of  Chicago.  An 
illustrated  Ulk  on  "The  Effect  of  Furnace 
Design  on  Fuel  Economy  in  Smoke  Abatement" 
was  also  g^ven  by  O.  Monnett  of  Chicagfo. 

The  marine  situation  was  covered  by  Roy 
L.  Peck  of  Chicago  with  a  paper  entitled 
"Smoke  Abatement  on  Lake  and  River  Steam- 
boats." Another  difficult  problem  was  dis- 
cussed by  A.  W.  Clement  of  Des  Moines,  Iowa, 
with  a  paper  on  "Smokeless  Combustion  as 
Applied  to  the  Burning  of  Clay  Products." 


Health  Association  Discusses 
Sewage  Treatment 

At  Rochester  Convention  Many  Subjects  in  Sani- 
tary Engineering  Field  Were  Dealt  With  in 
Papers  and  Reports 

That  the  Imhoff  tank  for  sewage  treatment 
has  followed  the  German  army  into  Belgium 
and  France  since  the  occupation  of  those 
countries  by  the  Teutonic  forces,  was  the  in- 
formation imparted  by  Dr.  Rudolph  Hering 
to  the  forty-third  annual  meeting  of  the  Amer- 
ican Public  Health  Convention,  held  at  Me- 
chanics' Institute,  Rochester,  N.  Y.,  Sept.  6 
to  10.  The  meeting  was  a  joint  affair,  in 
which  the  New  York  State  Sanitary  Officers' 
Association  participated.  Governor  Whitman 
was  tendered  a  reception  and  ball  at  the  New 
York  State  Armory  at  which  the  visiting  mem- 
bers and  guests  were  present  to  the  number 
of  5000.  On  the  evening  of  Sept.  6  U.  S.  Sur- 
geon-General W.  C.  Gorgas  spoke  of  his  work 
in  Havana  and  Panama,  and  on  Sept.  7  an 
open  meeting  listened  to  an  address  by  Secre- 
tary of  Commerce  William  C.  Redfield. 

Discuss  Sewage  Treatment 

The  section  on  sanitary  engineering,  of 
which  George  W.  Fuller  is  chairman,  held  a 
joint  session  Sept  7  with  the  section  of  public 
health  officials,  which  consisted  of  a  sympo- 
sium on  sewage  treatment,  largely  with  ref- 
erence to  isolated  installations  and  small  com- 
munities. Among  the  papers  presented  were: 
"Institutional  Sewage  Treatment  Plants,"  by 
Charles  Mebus  of  Philadelphia;  "Sewage  Di- 
gestion Tanks  for  Small  "Towns  and  Cities," 
by  G.  Everet  Hill,  New  York  City;  "The  Sew- 
age Problem  in  Small  Towns,"  by  Paul  Hansen, 
University  of  Illinois,  Urbana,  111.,  and  "Sew- 
age Disposal  Problems  of  a  Coast  Summer 
Resort,"  by  W.  E.  Brown,  York,  Me.  Gen- 
eral considerations  were  advanced  in  the 
handling  of  sewage  from  institutions  and  small 
communities,  the  expressed  opinion  being  that 
the  character  and  completeness  of  process 
should  depend  upon  the  money  available  and 
the  kind  of  supervision  and  operation  obtain- 
able. 

Health  officers  from  Virginia,  Indiana,  Il- 
linois, Saskatchewan  and  other  parts  of  the 
continent  described  the  various  conditions 
which  confront  them.  Prof.  William  T.  Sedg- 
wick, in  discussing  Robert  Spurr  Weston's 
paper  on  self-purification  of  streams,  referred 
to  the  fact  that  some  years  ago  he  had  stated 
that  it  was  quiet  water  which  purified  itself 
rather  than  running  water.  Dr.  Rudolph 
Hering  stated  that  engineers  wanted  from  the 
biologists  more  information  as  to  the  relative 
persistence  of  bacteria  of  different  kinds.  He 
also  stated  that  the  Germans  have  constructed 
many  Imhoff  tanks  for  sewage  treatment  in 
Belgium  and  portions  of  France. 


The  second  session  of  the  section  on  sani- 
tary engineering,  Sept.  8,  was  devoted  to  de- 
scriptions of  various  features  of  the  convention 
city.  Edwin  A.  Fisher,  city  consulting  engi- 
neer, referred  in  general  terms  to  the  public 
works  of  Rochester,  and  briefly  described  the 
policy  of  the  city  with  reference  to  its  con- 
struction and  maintenance.  John  F.  Skinner, 
principal  assistant  engineer,  described  the 
waterworks  and  sewerage  systems.  Frederick 
T.  Elwood,  city  engineer,  dealt  with  the  gen- 
eral construction  of  street  pavements,  bridges 
and  street  lighting.  Herbert  W.  Pierce,  com- 
missioner of  public  works,  took  as  his  subject 
the  maintenance  and  care  of  streets,  including 
the  collection  and  disposal  of  ashes,  garbage 
and  refuse.  Calvin  C.  Laney,  superintendent 
of  parks,  described  parks  and  playgrounds. 

Rochester  has  two  sewage  treatment  plants 
under  construction.  One,  on  the  shore  of 
Lake  Ontario,  is  the  largest  installation  of 
Imhoff  tanks  yet  constructed.  It  is  designed 
for  an  ultimate  population  of  400,000.  The 
smaller  one  consists  of  grit  chambers,  Imhoff 
tank,  sprinkling  filters  and  final  settling 
basins,  and  was  described  in  the  Engineering 
Record  of  May  29. 

Mr.  Fisher,  in  his  remarks,  paid  a  glowing 
tribute  to  the  late  Emil  Kuichling,  who  was 
a  native  of  Rochester  and  had  been  closely 
identified  with  its  waterworks,  sewage  disposal 
and  street  cleaning  methods  for  many  years. 
The  third  session  of  the  section,  Sept.  9, 
took  up  the  following  program: 

"Mosquito  Growth  in  Catch  Basins,"  by  Dr. 
John  W.  M.  Bunker;  "Self-Purification  of 
Sewage  Polluted  Streams,"  by  Robert  Spurr 
Weston;  *"The  Sanitary  Control  of  the 
Rochester  Water  Supply,"  by  Charles  Wright 
Dodge;  *"Studies  on  the  Effect  of  Chlorine 
Disinfection  Upon  the  Self-Purification  of 
Streams,"  by  Arthur  Lederer  and  Frank  Bach- 
mann;  "Purification  of  Sewage  by  Aeration 
and  Growth,"  by  H.  W.  Clark;  "Cause  of 
Rapid  Increase  of  Efficiency  and  Rate  of  Deep 
Compared  with  Shallow  Trickling  Filters,"  by 
H.  W.  Clark,  and  "Some  Remarks  on  Acti- 
vated Sludge,"  by  William  T.  Carpenter, 
Brooklyn. 

The  city  of  Rochester  has  no  catch-basins. 
Many  speakers,  in  the  discussion  of  the  first 
paper,  held  that  they  should  be  abolished 
and  the  sewers  frequently  fiushed,  the  flushing 
to  remove  odors  and  deposits  and  the  grit  to 
be  removed  at  the  disposal  plant  as  an  eco- 
nomic proposition. 

Committee  Reports 

The  fourth  session,  Sept.  10,  consisted  of 
reports  of  committees  as  follows:  Sanitary 
control  of  waterways,  by  Harrison  P.  Eddy; 
refuse  collection  and  disposal,  by  Samuel  A. 
Greeley;  recent  progress  in  refuse  collection, 
particularly  as  relates  to  the  use  of  motors, 
by  Samuel  A.  Greeley;  -fstreet  cleaning,  by 
Samuel  Whinery;  sewerage  works  and  ana- 
lytical methods,  by  W.  L.  Stevenson. 

Mr.  Greeley's  reports  showed  a  mass  of  ma- 
terial collected  on  the  use  of  motor  trucks  in 
various  places,  and  indicated  that  improved 
methods  are  being  tried  in  all  sections  of  the 
country.  Mr.  Eddy  stated  that  streams  might 
properly  be  divided  into  two  classes,  those 
furnishing  water  supply,  ice  and  raw  food, 
and  those  not  so  used.  He  also  held  that  the 
condition  of  the  stream,  after  pollution  had  oc- 
curred, should  be  the  criterion  rather  than  the 
character  of  the  discharge  which  polluted  it. 

Although  Mr.  Eddy's  remarks  were  not  pre- 
sented as  a  formal  report,  but  rather  as  a 
statement  of  means  of  approaching  the  prob- 
lem, they  elicited  considerable  discussion  and 
generally  favorable  comment. 

The  report  of  W.  L.  Stevenson,  assistant 
engineer,  sewage  disposal  division,  Philadel- 
phia, was  a  very  carefully  prepared  paper. 
Mr.  Stevenson  also  presented  a  tentative 
method  of  determining  the  "drainability  of 
sludge"  from  Emscher  tanks. 


•Rea4  by  title. 

tNo  report. 

tRead  by  Secretary. 


150  Engineers  En  Route  for 
World  Congress 

Progress  of  the  Party  Which  Left  New  York  Last 
Week  by  Special  Train  for  San  Francisco 
(By  Mail  to  The  Engineering  Record) 

With  the  presidents  of  all  the  National  en- 
gineering societies  (except  the  civil),  aboard, 
and  with  a  party  intent  on  holiday  making, 
the  "Engineers'  Special,"  carrying  delegates 
to  the  International  Engineering  Congress  at 
San  Francisco,  is,  at  this  writing  (Saturday 
afternoon,  Sept.  11),  bowling  over  the  Kansas 
prairies.  One  hundred  were  in  the  party  when 
the  train  left  New  York.  Reinforcements 
have  come  along  the  way  until  the  party  now 
numbers  150,  cared  for  in  eight  Pullmans,  a 
compartment-observation  car,  two  dining  cars 
and  a  buffet-smoker.  The  high  temperature 
and  humidity  have  not  sapped  the  energy  of  the 
card  players;  one  car  accommodates  a  bridge 
party,  another  a  five-hundred  party.  A  group 
who  know  not  the  allurements  of  the  spotted 
pasteboards  holds  forth  in  "progressive  con- 
versation" in  the  observation  parlor. 

Representation  of  Societies 

The  representation  by  societies  is  as  fol- 
lows: American  Society  of  Mechanical  Engi- 
neers, 25;  American  Society  of  Civil  Engi- 
neers, 23;  American  Institute  of  Electrical 
Engineers,  19;  American  Institute  of  Mining 
Engineering,  15;  foreign  delegates,  7.  The 
remaining  members  of  the  party  are  guests 
and  ladies. 

R.  B.  T.  Tinsley,  manager  of  the  Venezuela 
plant  of  the  Barber  Asphalt  Paving  Company, 
arrived  in  the  United  States  from  Venezuela 
just  in  time  to  take  the  special  train  from 
New  York  to  the  International  Engineering 
Congress.  Before  going  to  Venezuela  he  was 
superintendent  of  construction  of  the  Mira- 
flores  lock  and  dam. 

Charles  Warren  Hunt,  secretary  of  the 
American  Society  of  Civil  Engineers,  was  evi- 
dently intent  on  forgetting  his  responsibilities 
during  the  trip,  probably  expecting  a  full 
quota  of  work  during  the  meeting  of  the 
society  and  the  subsequent  sessions  of  the 
International  Congress.  He  wore  in  his  coat 
lapel  the  badge  of  the  Italian  Society  of  Engi- 
neers, of  which  he  is  a  member,  but  nowhere 
was  the  badge  of  the  American  Society  of 
Civil  Engineers  in  evidence  on  his  person. 
Pressed  for  an  explanation  he  said  that  the 
wearing  of  the  Italian  button  made  him  a 
distinguished  visiting  engineer  and  so  relieved 
him  of  responsibility. 

Among  the  prominent  men  on  the  train  were 
the  following:  H.  J.  E.  Wenckelbach,  of  The 
Hague,  and  Robert  Snellen,  of  Amsterdam, 
representing  the  Holland  Engineering  Society; 
Jean  de  Pulligny,  of  Paris,  representing  the 
French  Government;  Jose  R.  Villalon,  commis- 
sioner of  the  Department  of  Public  Works 
and  a  member  of  President  Menocal's  cabinet, 
Havana,  representing  the  Cuban  Government; 
Prof.  A.  E.  Rohn,  of  Zurich,  and  Dr.  Franz 
Nissler,  of  Freiburg,  representing  Switzer- 
land; Roger  Tappan,  of  Sjundea  Station, 
Sjundby,  Finland;  Walter  Chamley,  of  Sao 
Paulo,  Brazil;  John  A.  Brashear,  president, 
American  Society  of  Mechanical  Engineers; 
J.  J.  Carty,  president,  American  Institute  of 
Electrical  Engineers;  W.  L.  Saunders,  presi- 
dent, American  Institute  of  Mining  Engi- 
neers; Mansfield  Merriman,  president,  Amer- 
ican Society  for  Testing  Materials,  and  Law- 
rence Addicks,  president  American  Electro- 
chemical Society. 

Capacity  of  San  Pedro  Oil  Reservoir 
Will  Be  500,000  Barrels 

The  oil  storage  reservoir  of  the  General 
Petroleum  Company  near  San  Pedro,  Cal.,  on  , 
which  construction  has  been  started,  as  was 
noted  in  this  journal  Aug.  21,  will  have  a 
capacity  of  500,000  bbls.,  instead  of  500,000,000 
bbls.,  as  was  stated. 
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On  the  Tejon  Pass  Route  of  the 

California  State  Highway  System 

a  110-Foot  Cut  Was  Mstde 
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HAYWARD  MIDGET 
DIGGING  MACHINE 


A  New 

Hayward 

Machine 


HAYWARD  DWARF 
ORANGE  PEEL  BUCKET 


The  Hayward  Dwarf  Orange  Peel  Bucket  is  in 
all  respects  a  miniature  reproduction  of  the 
larger  sizes  of  Hayward  Orange  Peel  Buckets 
and  is  built  in  capacities  ranging  from  lOO  cubic 
inches  to  2Y2  cubic  feet— the  smallest  Bucket 
^veighs  but  30  pounds. 

They  will  dig  almost  any  material,  although  the 
li;n  icr  it  is  the  longer  the  time  required  to  reach 
a  given  depth. 

Hayward  Dwarf  Orange  Peel  Buckets  were  ex- 
tensively used  in  sinking  cylinders  for  concrete 
piers  in  the  New  York  City's  new  subway  ex- 
tensions. 


PRICE  $229 


.25 


For  the  complete  machine  includ- 
ing Derrick,  Bucket,  Double-Drum 
Winch,  Clips,  Thimbles  and  Cables 

The  Hayward  Midgel  Digging  Machine 
i.s  a  combination  of  a  small  hand  operated 
derrick  and  a  Hayward  Dwarf  Orange 
Peel  Bucket,  and  forms  a  most  efhcient 
machine  for  excavating  under  any  condi- 
tions where  space  is  limited  or  quarters 
cramped. 

USES 

The  uses  for  the  Hayward  Midget  Dig- 
ging Machine  are  many  and  varied.  It  i.s 
effective  in 

Sinking  cylinders  and  pipes  from  12"  diameter 

up; 
In  digging  wells  and  cleaning  out  old  wells ; 
In  cleaning  sewer  catch  basins ; 
Digging  small  irrigation  and  drainage  ditches ; 
Cleaning  irrigation  ditches  and  canal  bottoms ; 
Prospecting ; 
Digging  test  pits ; 
1  Jigging  moukl  pits  in  foundries ; 
Recovering  sediment  and  scale  from  tciuptinig 

baths  in  Steel  Plants,  etc. 

The  Midget  Derrick  is  so  light  that  two 
men  can  easily  carry  it  and  the  entire  ma- 
chine may  be  unloaded,  set  up  and  ready 
for  work  in  less  than  twenty  minutes.  It 
is  built  in  three  sections — the  boom,  the 
mast  and  the  base. 

It  may  be  mounted  on  a  wagon  and  used 
as  a  light  traveling  machine  for  digging 
and  loading  material  into  wagons  or  for 
spoiling  it  to  one  side. 


Out  new  Pamphlet  606  gives  fill  details  of  this  machine.  Write  for  a  copy. 

THE  HAYWARD  COMPANY 

Builders  of  Digging  Machinery 

50  CHURCH  STREET,  NEW  YORK,  U.  S.  A. 
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Coatesville's  Dam  Assured 

IN  the  face  of  opposition  which  was  com- 
mented on  editorially  in  the  Engineer- 
ing Record  of  Aug.  28,  page  247,  the  State 
Water  Supply  Commission  of  Pennsylvania 
has  refused  to  rescind  its  permit  for  the 
construction  of  the  water  supply  dam  at 
Coatesville.  It  would  have  been  a  severe 
blow  to  the  engineering  profession  if  the 
State  authorities  had  allowed  themselves  to 
be  stampeded  by  the  cry  that  dams  in  gen- 
eral constitute  menaces  which,  in  Coates- 
ville's case,  would  eventually  result  in  a 
repetition  of  the  loss  of  life  and  damage 
to  property  during  the  Erie  flood.  Coates- 
ville needs  a  new  water  supply  system,  and 
the  attempt  to  block  the  Rock  Run  plans,  if 
successful,  would  probably  have  resulted 
in  more  deaths  from  typhoid  than  from 
the  actual  breaking  of  any  structure  across 
the  creek. 

Bonds  for  Road  Oiling 

THE  principle  that  bonds  should  not  be 
issued  for  longer  terms  than  the  life  of 
the  improvement  has  become  generally  ac- 
cepted. It  would  seem,  however,  that  as 
soon  as  a  group  of  men  is  assembled  as  a 
Legislature,  the  supposed  knowledge  of  the 
individual  is  often  not  reflected  in  his 
legislative  acts,  if  he  may  be  judged  by  the 
statutes  so  copiously  and  freely  piled  upon 
the  public.  Without  insinuating  that  the 
Illinois  Legislature  surpasses  other  States 
in  its  output  of  silly  and  useless  statutory 
writings,  one  amendment  to  the  road  laws 
of  Illinois  recently  enacted  makes  such  a 
capital  illustration  that  it  should  serve  as  a 
horrible  example.  Who,  if  asked  for  how 
long  a  term  bonds  should  be  issued  for  oil- 
ing earth  roads,  would  even  suppose  a  bond 
issue  would  be  thought  of  in  such  a  connec- 
tion? Yet  the  last  Illinois  Legislature 
amends  the  road  laws  permitting  townships 
to  issue  15-yr.  bonds  for  "hard  roads"  by 
including  within  the  scope  of  improvements 
that  may  be  constructed  "earth  roads  to  be 
oil  treated!"  Whether  any  township  will 
issue  bonds  for  such  a  purpose  is  exceed- 
ingly doubtful.  But  this  is  not  the  point; 
the  fact  remains  that  the  road  laws  of  Illi- 
nois, as  now  written,  do  permit  tovraships 
to  vote  15-yr.  bonds  for  an  improvement 
that  may  last  not  longer  than  six  months. 

Why  Not  the  Contractor? 

A  DISCUSSION  arose  as  to  joint  leak- 
age and  methods  of  testing  water 
mains  at  the  convention  of  the  New  Eng- 
land Waterworks  Association  held  in  New 
York  City,  Sept.  7  to  9.  Engineers  ex- 
pressed their  opinions  and  told  of  their 
experiences,  and  waterworks  superinten- 
'lents  contributed  their  part.    But  one  voice 


that  could  have  added  much  valuable  in- 
formation was  missing.  The  contractor 
was  not  heard  from.  In  that  particular 
discussion  he  could  probably  have  spoken 
with  as  much  authority  as  any  other  class 
present.  To  the  engineer  and  waterworks 
superintendent  the  test  is  but  a  small  part 
of  a  large  work,  and,  if  his  department  is 
a  large  one,  he  is  acquainted  with  the 
action  of  the  individual  joint  mainly 
through  the  reports  of  his  subordinates.  To 
the  contractor  the  test  is  the  most  import- 
ant part  of  the  work  and  the  individual 
joint  is  a  matter  of  grave  anxiety  and  deep 
interest.  A  leak  to  him  means  added  ex- 
pense, great  or  little  depending  upon  condi- 
tions, but  never  so  small  as  to  be  neglected. 
The  primary  object  of  the  waterworks 
associations  and  similar  bodies  is  to  spread 
knowledge  and  hasten  progress  by  an  ex- 
change of  the  results  of  studies,  opinions 
and  experiences.  The  contractor  would 
have  been  especially  welcome  because  no 
one  appreciates  the  value  of  his  knowledge 
more  than  does  the  man  who  has  had  charge 
of   the   works   he   has   constructed. 

As  the  Coast  Does  It 

ELABORATE  and  cordial  entertainment 
has  always  been  a  characteristic  of  the 
annual  meeting  of  the  American  Society 
of  Civil  Engineers,  but  it  may  well  be  ques- 
tioned whether  the  social  annals  of  the  so- 
ciety show  anything  to  equal  the  delightful 
surroundings  and  the  completeness  of  the 
session  at  San  Francisco  last  week.  The 
actual  happenings  are  recorded  in  the  neWs 
section  of  this  issue.  That  account,  by 
itself,  would  do  a  gross  injustice  to  the  San 
Francisco  association  of  the  society,  for  it 
tells  nothing  of  the  long  and  hard  labor 
necessary  to  carry  through  the  Del  Monte 
excursion  successfully.  San  Francisco  is 
favored,  of  course,  by  having  the  California 
scenery  at  hand,  but  it  took  courage  to  con- 
vey the  visitors  a  distance  of  125  mi.,  pro- 
viding conveyance  by  special  trains  and 
automobiles  and  arranging  for  out-of-door 
luncheons  on  a  marvelous  beach  and  in  the 
heart  of  a  giant  forest.  The  setting  was 
ready,  it  is  true,  but  hearts  less  cordial 
would  never  have  used  the  setting.  One 
feature  will  serve  to  show  how  thorough 
were  the  preparations  for  the  excursion. 
One  of  the  trips  took  the  party  by  automo- 
bile from  Santa  Cruz,  66  mi.  across  the 
Santa  Cruz  Range  and  through  the  giant 
redwood  forest  to  San  Jose.  Previously  a 
member  of  the  San  Francisco  association 
had  motored  over  ■  the  route  and  taken 
speedometer  distances  to  points  of  interest. 
These  points  were  then  described  in  geo- 
graphical order  in  a  guide  book  prepared 
for  the  occasion,  and  markers  were  placed 
at  the  roadside  to  correspond  with  the  dis- 


tance points  in  the  guide  book.  Moreover, 
two  maps  of  the  region  traversed  were  pre- 
pared, photos  engraved  and  inserted  in  the 
book.  Little  more  need  be  said  than  that" 
the  San  Francisco  association  has  made 
for  itself  a  reputation  of  which  it  may  well 
be  proud. 

Engineering  Economics 

IT  is  notable  that  many  of  the  papers  pre- 
sented at  the  International  Engineering 
Congress  this  week  treat  their  subjects 
from  the  viewpoint,  not  merely  of  technical 
detail,  but  of  broad  administrative  policy. 
Briefly  characterized,  they  might  be  said  to 
emphasize  the  business  side  of  engineering. 
This  is  true  of  the  papers  by  Mr.  Newell  on 
irrigation,  Mr.  Stevens  on  railroads,  and 
Mr.  Lewis  on  city  planning.  Mr.  Newell 
asks  "Does  irrigation  pay?"  and  then  pro- 
ceeds to  answer  his  question  with  statistics 
from  reclamation  projects  in  the  United 
States  and  elsewhere.  Some  engineers 
might  regard  the  question  as  one  for  the 
financier  or  economist  and  not  for  the  de- 
signer and  builder  of  works;  but  a  broad 
conception  of  the  duties  of  the  engineer 
inevitably  leads  to  the  conclusion  that  it  is 
part  of  his  business  to  be  sure  of  his  foun- 
dations in  this  regard.  Mr.  Newell  sums 
the  matter  up  well  when  he  says  that  if 
these  works  as  planned  and  completed  by 
the  engineer  are  then  found  to  be  not  finan- 
cially successful,  or  not  economically  sound, 
he  necessarily  loses  in  the  opinion  of  his 
fellow  men.  The  business  of  the  engineer 
is  popularly  supposed  to  be  that  of  creating 
by  the  use  of  a  dollar  those  results  upon 
which  the  less  able  man  would  spend  two 
dollars  or  more.  If,  however,  the  result  of 
the  dollar's  expenditure  is  not  capable  of 
returning  a  fair  interest  and  profit,  then 
the  engineer's  reputation  must  suffer  with 
that  of  others  concerned.  Obviously,  there- 
fore, he  should  devote  thought  to  the  eco- 
nomic as  well  as  to  the  technical  features 
of  the  works  he  plans. 

Present-Day  Railroad  Building 

RAILROAD  building,  the  subject  of  John 
F.  Stevens'  paper  at  the  International 
Engineering  Congress  in  San  Francisco 
this  week,  is  a  somewhat  hackneyed  topic, 
and  the  casual  reader,  looking  over  the  ab- 
stract of  this  paper  on  page  381  and  seeing 
subheads  pertaining  to  "reconnaissance" 
and  "pusher  grades,"  may  conclude  at  once 
that  Mr.  Stevens  has  said  nothing  new. 
And,  in  fact,  he  has  not  presented  anything 
startling  in  its  nevniess.  Certain  truths, 
however,  and  the  adaptation  of  them  to 
twentieth-century  conditions,  are  so  vital  to 
successful  railroad  building,  and  are  so 
often  overlooked  by  promoters  and  locating 
engineers  alike,  that  they  are  well  worth 
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reitentingr.  This  Mr.  Stevens  has  done  in 
a  dear  and  logical  manner,  leaving  to  others 
the  details  and  dealing  with  only  the  broad 
business  principles — the  balancing  of  safe 
probable  income  against  probable  outgo,  the 
determination  of  whether  the  line  should  be 
built  at  all,  and,  if  so,  where,  of  what 
character  and  at  what  cost.  The  engineer, 
in  his  seal  for  l>alancing  cut  and  fill  pre- 
cisely, for  holding  to  certain  maximum 
grades  and  curvature,  and  for  keeping  the 
•cost  of  land  to  a  minimum,  must  never  lose 
sight  of  the  larger  questions  of  whether 
the  road,  as  he  locates  it,  will  pay,  and 
whether  it  will  pay  as  well  as  some  other 
location  and  will  permit  adequate  expansion 
to  meet  future  needs. 


Economy  with  Cantilever  Beams 

THE  possibilities  of  large  saving  in 
weight  of  steel-frame  buildings,  which 
can  be  effected  by  the  use  of  cantilever 
beam  construction,  are  shown  by  an  actual 
example  in  the  article  on  the  Mannheimer 
Building  in  St.  Paul,  on  page  392  of  this 
issue.  In  spite  of  the  fact  that  it  contains 
an  uneconomical  truss  of  119-ft.  span,  on 
which  comment  was  made  in  the  issue  of 
Aug.  7,  the  steel  for  this  building  is  de- 
signed with  unusual  economy.  This  jour- 
nal wishes  to  correct  any  false  impression 
which  it  may  have  created  regarding  this 
design.  Special  architectural  requirements 
for  the  spacing  of  window  openings  en- 
forced the  use  of  the  steep  diagonals  and 
short  panels  which  caused  the  loss  of 
economy  mentioned  in  the  case  of  the  119- 
ft  truss.  Although  comparisons  based 
upon  cubical  contents  are  not  conclusive, 
the  striking  values  given  in  the  article, 
showing  a  saving  of  over  35  per  cent  for 
this  building,  compared  with  the  averages 
for  similar  buildings,  seem  convincing,  es- 
pecially when  it  is  noted  that  the  columns 
are  designed  to  carr>'  a  future  additional 
story. 

The  special  design  of  cantilever  girder- 
beams  supporting  intermediate  suspended 
beams   between    columns   has    resulted    in 
marked  saving  over  the  usual  construction. 
As  stated  in  the  article,  the  length  of  the 
suspended  beams  was  fixed  with  the  idea 
of  producing  equal  positive  and  negative 
bending  moments  in  the  cantilever  girder- 
beams.    Calling  X  the  variable  length  of  the 
suspended  span,  a  formula  for  this  variable 
can  easily  be  developed.     It  will  be  found 
that  the  positive  bending  moment  at  the 
center  of  the  cantilever  beam  and  at  the 
center  of  the  suspended  beam,  for  assumed 
full  uniform   loading  of  w  lb.  per  linear 
foot,  is  irx'/8  in  each  case,  assuming  no 
restraint  at  columns  or  at  the  end  connec- 
tions of  the  beams.    By  equating  this  value 
to  the   negative   bending   moment   at   the 
column,  V){.V  —  ^)/%,  (if  I  equals  the  panel 
length,  assumed  constant  throughout)  and 
solving  for  the  value  of  x,  the  length  of 
the  suspended  span  is  found  to  )je  0.708  I. 
For  a  panel  length  of  27  ft  3  in.,  x  is  19.3 
ft.,  which  checks  closely  with  the  value  of 
19  ft.  5  in.  used  by  the  designer  in  this 
building. 

The  foregoing  analysis  is  based  upon  the 


assumption  of  full  uniform  load  on  all 
panels.  If  the  live  load  m?i  per  linear  foot 
be  applied  only  on  the  cantilever  beam 
panel,  the  positive  bending  moment  at  the 
center  is  of  course  increased.  By  equating 
its  total  value,  M'da:'/8-f  it>iP/8,  to  the 
negative  bending  moment,  (w*  4-  wj) 
(1^  —  0^)/%,  the  value  of  x  will  be  found 
to  be  I/V?  4-  r  if  r  is  the  ratio  wx/un. 
If  the  live  load  is  equal  to  the  dead  load, 
for  example,  the  value  of  x  becomes  0.577J. 
The  positive  bending  moment,  wx'/S  for 
the  suspended  beam  is  of  course  decreased 
for  this  case,  and  these  beams  can  be  made 
lighter. 

The  principle  applied  by  Mr.  Payzant  in 
the  design  of  the  beams  in  this  building 
is  certainly  sound  and  undoubtedly  results 
in  economy,  particularly  for  long  panels. 
Although  the  theoretical  formulas  just 
given  are  suggestive,  it  should  be  noted 
that  continuity  of  action,  although  cer- 
tainly present  both  at  the  columns  and  at 
the  end  connections,  is  not  allowed  for  in 
the  analysis.  The  principle  advantages  of 
the  design,  in  addition  to  its  economy,  are 
clear  spaces  for  pipes  to  run  down  beside 
the  webs  of  the  columns  and  the  ease  in 
erection  of  the  girder-beams  outside  of  the 
columns.  By  the  use  of  the  diaphragms 
between  the  pairs  of  beams  any  eccentric 
stress  on  the  columns,  due  to  single  panel 
loading,  is  greatly  reduced,  if  not  prac- 
tically eliminated. 


dependence  upon  the  effluent.  That  time 
has  not  yet  arrived,  and  where  a  municipal 
water  supply  is  not  filtered,  as  is  the  case 
with  Croton  water,  a  sewage  effluent  which 
is  allowed  to  reach  a  reservoir  is  a  constant 
menace  to  public  health. 


Sewage  Effluents  on  Watersheds 

ONCE  again  the  question  of  the  possible 
pollution  of  New  York's  water  supply 
by  the  discharge  of  sewage  from  a  State 
hospital  on  the  Croton  watershed  presents 
itself  for  solution.  Commissioner  Biggs  of 
the  State  Health  Department  has  approved 
plans  whereby  the  sterilized  effluent  from 
a  sewage  treatment  plant,  comprising  Im- 
hdff  tanks  and  sprinkling  filters,  will  be  al- 
lowed "temporarily"  to  enter  Mohansic 
Lake,  which  is  tributary  to  Croton  Lake  and 
distant  therefrom  about  6  mi.  This  permit 
has  raised  such  a  storm  of  protest  from 
New  York  City's  representatives  that  it 
seems  probable  that  the  plans  will  be  re- 
vised so  that  the  effluent  will  be  diverted 
from  the  Croton  watershed  and  carried 
through  a  long  sewer  into  the  Hudson 
River. 

In  its  general  features  the  case  is 
precisely  similar  to  the  one  presented 
three  years  ago  when  the  location  of  a 
tuberculosis  hospital  in  Westchester  County 
was  under  di.scussion.  The  Engineering 
Record  sees  no  reason  for  changing  the 
opinions  expressed  on  this  subject  in  its 
editorial  columns  Nov.  30,  1912,  page  595. 
While  the  danger  of  contaminating  Croton 
water  with  the  treated  sewage  is,  admit- 
tedly, remote  it  is  best  to  follow  a  very  con- 
servative policy  in  matters  affecting  the 
health  of  several  million  people.  The 
trouble  is  that  skilled  operation  of  sanitary 
works  is  not  generally  insisted  upon  in  this 
country.  If  the  day  arrives  when  every 
sewage  treatment  plant  is  placed  under  the 
constant  supervision  of  a  sanitary  engineer 
or  a  chemist  it  will  be  possible  to  place  more 


Conservancy  Legislation 

AFTER   being   bitterly    fought   through 
all  the  courts  of  the  State,  the  Ohio 
Conservancy   Law   is  at   last  firmly  estab- 
lished; and  the  Indiana  Legislature,  at  its 
last  session,  passed  a  group  of  bills  per 
mitting  the  organization  of  various  kinds 
of  districts  for  conservancy  and  flood  pre- 
vention   work.      The    Engineering    Record 
has  already  commented  upon  the  organiza- 
tion, under  the  Ohio  law,  of  the  important 
districts  under  the  lead  of  the  cities  of  Day- 
ton   and    Columbus.      Recently    the    Upper 
Scioto  Drainage  and  Conservancy  District 
has  been  organized  in  Hardin  County,  Ohio, 
and  petitions  have  been  filed  for  the  forma- 
tion of  a  district  in  the  basin  of  the  Ottawa- 
River.     Campaigns  are  well  under  way  for 
the  carrying  out  of  flood-prevention  work 
under  the  new  Indiana  law  at  Fort  Wayne 
and    Kokomo,    and    steps    are    under    con- 
sideration at  other  points. 

Credit  is  due  to  the  Buckeye  State  for 
having  evolved  out  of  the  disasters  of  the 
spring  of  1913  so  effective  a  method  of  ex- 
pressing its  enterprise ;  and  Indiana  places 
itself  well  in  the  van  of  the  States  by  fol- 
lowing so  closely  the  example  of  Ohio.  But 
all  of  these  projects  are  most  significant 
as  straws  which  show  the  way  the  wind  is 
blowing.  These  activities  are  but  typical 
of  the  growing  interest  in  flood  prevention 
throughout  the  country.  There  is  little 
doubt  that  more  and  more  legislation  of 
this  character  will  be  passed  during  the 
next  few  years. 

Such  legislation,  if  successful,  must  take 
advantage   of   the   experience   under   these 
pioneer   laws   and   must   be   based   upon  a 
knowledge  of  their  weaknesses  as  well  as 
their  strong  points.     It  is   interesting  to 
note,  therefore,  that  the  defects  in  the  Ohio 
law  are  already  beginning  to  be  apparent. 
The  Upper  Scioto  district,  with  headquar- 
ters at  Kenton,  is  located  in  the  same  basin 
as  the  district  which  centers  in  the  city  of 
Columbus.     The  upper  district  is  flat  and 
includes    within    its    limits    a   great   onion 
marsh  which  is  perhaps  the  most  important 
economic  feature  of  the  district.     Its  great 
problem  is  a  drainage  problem — to  get  the 
water    away    from    its    fertile    lands    as 
promptly   as  possible.     The  lower  district 
includes  the  capital  of  the  State  and  one 
of  its  wealthiest  communities.    Its  problem 
is    to    protect    a    great    concentration    of 
property  value  from  the  effect  of  floods,  and 
the   project   which    is    being   developed   as 
most  effective  and  economical  involves  the 
storing     of    flood    waters     in    the     upper 
reaches.     It  is  already  apparent  that  con- 
flict of  plans  is  probable.     For  such  cases 
the  Ohio  Conservancy  Law  provides  only  a 
contest  before  the  courts  by  the  proponents 
of  the  conflicting  plans.    The  result  is  more 
apt  to  be  a  compromise,  less  well  adapted 
to  the  needs  of  either  district,  rather  than 
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a  comprehensive  correlation  of  plans  so  as 
to  secure  the  most  economical  result  and 
the  greatest  possible  benefit  for  the  entire 
basin. 

It  is  important  that  future  legislation  of 
this  character  shall  not  ignore  the  fact  that 
a  stream  is  a  unit  from  its  source  to  its 
mouth;  that  States,  counties  and  other  po- 
litical   sub-divisions    are    artificial    rather 
than  natural  units;  and  that  the  problem 
of  flood  control,  broad  as  it  is,  is  but  one 
phase  of  the  still  larger  and  more  impor- 
tant  problem    of    water   conservation    and 
stream  regulation.    The  prevention  of  such 
conflicts  as  appear  likely  to  result  from  con- 
ditions in  Ohio,  as  well  as  efficiency,  econ- 
omy   and    the    greatest    good    of    all    the 
people,  should  require  that  plans  for  con- 
servancy projects  should  be  subject  to  the 
review  of  State  and  National  conservancy 
commissions,  endowed  with  ample  resources 
and  authority,  and  charged  with  the  har- 
monizing of  local  interests  and  the  co-ordi- 
nation of  the  needs  of  water  supply,  water 
power,   flood  control,   navigation,   drainage 
and  irrigation. 


What  the  Pan-American  Road 
Congress  Accomplished 

A  JOINT  convention  of  the  two  National 
highway  organizations  has  so  long 
been  urged  and  its  benefits  so  often  ex- 
plained that  any  such  combined  meeting 
would  be  predestined  to  success  if  for  no 
other  reason  than  by  sheer  force  of  the 
moral  support  that  would  be  unconsciously 
extended  by  all.  A  joint  convention  was  the 
only  logical  outcome,  since  both  associa- 
tions desired  to  meet  on  the  Pacific  Coast, 
and  the  total  number  of  delegates  from  both 
organizations  who  could  be  expected  to 
travel  so  far  from  the  eastern  centers  of 
road-building  activity  was  needed  to  con- 
stitute a  representative  gathering. 

The  first  question  as  to  what  the  Pan- 
American  Road  Congress  accomplished  is 
naturally  in  regard  to  any  permanent  plan 
for  joint  annual  sessions.  While  no  definite 
action  on  this  subject  was  taken  it  may  be 
assumed  that  the  committee  appointed  to 
"consult  with  similar  committees  of  other 
organizations  called  for  the  purpose  of 
bringing  into  closer  relations  the  efforts  for 
road  improvement  in  the  eastern  and  west- 
ern portions  of  the  United  States,  and  to 
consider  suitable  recommendations  for  such 
changes  in  the  constitution  and  by-laws  of 
the  association  as  will  best  secure  these  de- 
sired re.solutions"  will  consider  the  ques- 
tion of  a  joint  session  next  year.  If  a  per- 
manent arrangement  for  a  joint  annual 
meeting  results,  this  alone  will  have  made 
the  journey  to  the  Coa.st  worth  while. 

Although  .some  excellent  papers  were  pre- 
sented, the  sessions  were  not  as  well  at- 
tended as  would  have  been  expected  at  a 
convention  in  the  eastern  or  middle-west- 
ern centers  and,  in  fact,  not  a  few  of  those 
who  went  to  California  primarily  to  attend 
the  meetings  were  kept  away  from  some  of 
the  sessions  by  other  attractions  found  in 
the  Exposition  City.  This  neglect,  how- 
ever, cannot  be  charged  entirely  to  the  dele- 
f?ates,  for  several  features  of  the  conven- 


tion plan  militated  against  maximum  at- 
tendance. 

The  fact  that  Oakland,  where  the  meet- 
ing was  held,  is  the  terminus  of  the  Lin- 
coln Highway  was  not  a  sufficient  reason 
for  holding  the  sessions  in  that  city  at  a 
point  more  than  an  hour's  travel  from  the 
Exposition  grounds  in  San  Francisco.  A 
meeting  hall  within  a  20-min.  ride  of  the 
Exposition  would  have  made  it  possible  to 
open  sessions  more  nearly  on  time  and 
would  undoubtedly  have  increased  attend- 
ance and  greatly  lessened  .the  inconvenience 
and  formality  of  conducting  proceedings 
from  a  stage.  The  bad  acoustics  in  a  hall 
with  1200  empty  seats  was  also  in  sharp 
contrast  to  the  comfortable  rooms  seating 
200  or  300  that  were  used  in  San  Fran- 
cisco by  other  conventions. 

One  point  in  the  discussion  that  aroused 
interest  far  more  intense  than  any  other 
was    a    phase   of    "preparedness"    entirely 
within  the  field  of  the  road  builder.     On 
this  score  officials  responsible  for  the  Con- 
gress are  to  be  heartily  congratulated  on 
the  stand   taken   and  the  spirit  shown   in 
the  debate  that  continued  2  hr.  beyond  clos- 
ing time  to  get  at  the  bottom  of  the  ques- 
tion.    The  opposition  cry  of  the  pacificists 
was  heard  when  the  word  military  was  in- 
troduced  in   the   resolution    (given   in   full 
elsewhere),  and  under  the  claim  for  a  right 
to  equal  distribution   of  Federal  attention 
to  all  parts  of  the  country,  eloquent  argu- 
ment  against   the   resolution   was   offered. 
Fortunately  the  desire  for  peace  and  safety 
and  the  real  facts  of  the  case  were  deeply 
impressed    on    the    minds    of    those    who 
fathered  the  resolution  and  the  opposition 
only  brought  out  the  significance  of  under- 
lying principles  in  a  way  that  startled  the 
convention  and  won  almost  unanimous  sup- 
port for  the  measure.     Broad-minded  men 
having    National    interests    at    heart,    big 
men  who  are  above  the  suspicion  of  schem- 
ing for  petty  private  interests,  are  sorely 
needed  in  such  crises. 


Smoke  Prevention  Difficulties 

SJVIOKE  in  Chicago  is  gradually  becoming 
less  of  a  nuisance  as  more  and  more  of 
the  older  plants  go  out  of  commission  and 
the  owners  and  officials  come  to  a  better 
understanding  in  the  enforcement  of  the 
smoke  ordinance.  Following  the  adoption 
of  the  "thirty-day  rule"  in  January,  1914, 
the  number  of  violations  reported  per  hour 
of  watching  per  observer  immediately 
dropped  off  more  than  one-half.  Under  this 
rule  two  violations  observed  upon  a  station- 
ary plant  or  marine  craft  during  thirty 
consecutive  days  constitute  sufficient  cause 
for  suit.  When  a  violation  is  observed  a 
letter  of  warning  is  sent  the  owner.  This 
stringent  policy  was  adopted  after  the 
Smoke  Department  had  labored  incessantly 
for  several  years  with  plant  owners  in  an 
effort  to  clean  up  their  stacks.  It  was 
found  that  the  "constant  smokers"  remain- 
ing needed  to  be  controlled  with  a  stronger 
hand.  That  the  policy  is  sound  is  indicated 
by  a  chart  shown  at  the  recent  convention 
of  the  International  Association  for  the 
Prevention  of  Smoke  at  Cincinnati  by  S.  H. 


Viall.  In  1910  the  average  smoke  density 
of  stationary  plants  was  6.5  per  cent.  In 
the  next  four  years  it  dropped  by  the  fol- 
lowing steps,  4.7,  4.6,  3.8  and  to  3.4  per 
cent  for  1914. 

Locomotives    showed    a    much    greater 
fluctuation.       In     1910    the    smoke    they 
emitted  had  a  density  of  22.3  per  cent;  in 
the  next  four  years,  7.4,  10.7,  6.1  and  7.4 
per    cent    respectively.      The    suit    policy 
against  railroads  is  similar  to  that  applied 
to    stationary    plants,    and    has    been    de- 
veloped from  data  compiled  from  a  num- 
ber of  years'  experience  which  indicate  the 
relative  opportunity  the  Smoke  Department 
has  of  seeing  locomotive  stacks,  due  to  the 
number  of  engines  operated  in  the  city  by 
the  railroad,  to  the  location  of  the  railroads, 
and  to  the  opportunity  of  ob.serving  locomo- 
tive stacks   as   compared   with   the  oppor- 
tunity of  observing  the  average  stationary 
stack.    Taking  these  factors  into  considera- 
tion a  schedule  was  worked  out  which  al- 
lows the  different  railroads  a  varying  num- 
ber of  violations  per  month.    If  a  railroad 
is  observed  violating  in  excess  of  the  num- 
ber allotted  to  that  road,  suit  is  started 
upon  the  evidence  of  all  violations  reported 
for  that  month. 

That    this    record    is    not    accomplished 
without  great  effort,  patience  and  a  certain 
amount  of  co-operation  on  the  part  of  the 
public  was  brought  out  very  distinctly  by 
Mr.   Viall.     One  of  the  difficulties  of  the 
smoke    inspector's    position — and    of    any 
other  inspection  service  requiring  a  dupli- 
cation of  the  same  effort — is  the  danger  of 
getting  into  a  routine  rut.     Firemen  will 
quickly  learn  if  they  are  caught  violating 
only   during   certain    hours.     Speaking   of 
the  rut  of  routine,  Mr.  Viall  believes  that 
the  smoke  inspector  is  to  be  pardoned  when 
he  feels  that  all  parties  offering  excuses  or 
reasons  for  violations  of  the  smoke  ordi- 
nance are  traveling  in  the  same  rut.    There 
is  but  little  variety  in  the  explanations  re- 
ceived.    At  times  the  inspector  is  tempted 
to  get  out  a  set  of  printed  forms  so  as  to 
save  his  friends  the  trouble  of  dictating 
and  himself  of  reading  the  same  stories 
over  and  over  again. 

As  to  the  co-operation  on  the  part  of  the 
public  many  citizens  think  all  that  is  neces- 
sary is  to  make  a  complaint  to  the  smoke 
inspector's  office.  This  helps  to  a  certain 
extent,  but  not  as  much  as  if  the  citizen  . 
also  complains  directly  to  the  owner.  Many 
plant  owners  tell  the  smoke  inspector  that 
no  one  in  the  neighborhood  is  complaining, 
that  the  smoke  inspector  himself  is  the  only 
one  who  is  finding  fault,  and  that  he,  the 
smoke  inspector,  is  doing  so  merely  to  be 
officious  and  make  trouble. 

It  requires  effort  on  the  part  of  the  pub- 
lic, as  well  as  patience  of  the  officials,  to 
follow  matters  through  the  courts  and  for 
that  reason  any  other  amicable  method 
seems  in  the  end  to  be  extremely  desirable. 
One  of  these  tried  in  Chicago  with  success 
is  to  promote  a  rivalry  between  owners 
and  their  employees  so  that  each  will  try 
to  have  a  better  average  smoke  density 
record  than  his  neighbor.  The  department 
notifies  the  owners  from  time  to  time  of 
their  position  in  the  honor  list. 


374 


ENGINEERING     RECORD 


Vol.  72,  No.  13 


New  Plant  Marks  Further  Step  in  Development 
of  Deerfield  River,  Massachusetts 

Construction  Costing  Nearly  $1,500,000  Completes  Another 
Link  in  the  Development  of  This  River — Part   I,   Design 


THERE  APPEARED  in  this  journal 
Feb.  1,  1913,  page  116,  Feb.  8,  1913, 
pa^  153,  and  Feb.  15,  1913,  page  181,  a 
series  of  articles  on  the  general  scheme  for 
the  complete  development  of  the  Deerfield 
River  in  Massachusetts  and  a  description 
of  the  first  steps  toward  carrying  out  that 
scheme.  At  that  time  there  were  under 
construction  the  three  hydroelectric  sta- 
tions near  Shelburne  Falls,  the  Somerset 
storage  reservoir,  and  the  power  house 
only  of  the  Hoosac  Tunnel,  or  No.  5,  sta- 
tion. Up  to  January,  1915,  the  last-named 
station  had  been  used  as  a  frequency- 
changer  station.  The  present  article  deals 
with  the  design  and  construction  of  the 
structures  necessary  for  converting  this 
electrical  substation  into  a  hydroelectric 
plant  utilizing  a  head  of  240  ft.  The  work 
deserves  special  attention  because  of  the 
remarkably  short  period  of  time  in  which 
it  was  completed.  It  was  started  the  last 
of  April,  1914,  and  on  Jan.  20,  1915,  power 
was  delivered  to  the  line.  The  cost  was 
nearly  $1,500,000. 

General  Features 

The  completed  plant  conforms  to  the 
original  general  scheme,  but  differs  in  de- 
tail to  the  extent  that  instead  of  a  new  dam 
being  erected  about  three-quarters  of  a 
mile  below  Monroe  Bridge,  as  at  one  time 
contemplated,  rights  were  acquired  to  take 
water  from  the  Monroe  Bridge  dam.  While 
this  arrangement  added  about  33  ft.  to  the 
normal  operating  head  and  did  away  with 
the  construction  of  a  new  dam,  it  did  not 
simplify  the  construction,  as  it  added  a 
complicated  intake  structure,  an  1100-ft. 
tunnel,  2200  ft.  of  12-ft.  reinforced-con- 
crete  conduit  and  about  600  ft.  of  canal. 

The  work  involved  in  completing  the 
hydraulic  part  of  the  plant  consisted  of  an 
intake  at  the  dam,  three  sections  of  12-ft. 
reinforced-concrete  conduit  with  a  total 
length  of  5000  ft.,  three  sections  of  open 
canal  with  a  total  length  of  9800  ft.,  four 
concrete  transition  structures,  one  special 
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spillway  and  brook-intake  structure,  a  con- 
crete surge  tank,  three  7-ft.  steel  penstocks 
with  a  total  of  1600  ft.  and  three  7500-hp. 
turbines. 

General  studies  only  had  been  made  of 
the  design  previous  to  the  beginning  of  the 
work,  so  that  the  designing  and  detailing 
was  done  just  ahead  of  the  construction. 
In  the  work  of  designing,  simplicity  for  the 
sake  of  ease  in  construction,  consistent 
with  maximum  operating  efficiency  of  the 
completed  plant,  was  constantly  kept  in 
mind.  The  question  of  pondage  was  of 
much  importance  for  the  operation  of  the 
plant,  and  a  general  rule  followed  in  deter- 
mining between  conduit  and  canal  for  any 
given  location  was  to  build  canal  if  prac- 
ticable, even  to  the  point  where  it  might 
cost  considerably  more  than  conduit. 

Intake  and  Conduits 

The  intake  is  a  concrete  structure,  en- 
tirely on  ledge,  at  the  west  end  of  the  old 
dam  at  Monroe  Bridge  and  occupies  the 
site  of  a  former  pulp  mill  building,  which 
had  to  be  demolished  to  make  way  for  it. 
By  careful  study  the  structure  was  de- 
signed to  increase  the  spillway  length  of 
the  dam  proper  from  111  to  141  ft.,  by 
passing  the  water  to  the  intake  through  a 
double  rectangular  passage  underneath  the 
concrete  spillway.  The  water  from  the 
spillway  passes  over  the  roof  of  the  intake 
entrance  and  thence  off  the  side  of  the 
structure  to  the  channel  below.  The  intake 
water  passes  through  the  double  passage- 
way to  an  open  well  about  50  ft.  down- 
stream from  the  crest  of  the  dam.  On  the 
river  side  of  this  well  are  two  submerged 
sluice-gates  7  ft.  9  in.  x  8  ft.  and  over 
these  gates  a  spillway  at  an  elevation  3  ft. 
above  the  elevation  of  the  dam  crest.  On 
the  downstream  side  of  the  well,  and  at 
right  angles  to  the  submerged  sluice-gates, 
is  located  the  main  intake,  with  an  open- 
ing of  12  ft.  6  in.  X  13  ft.,  controlled  by  a 
gate  made  up  of  a  structural-steel  frame 
filled  with  concrete.  Downstream  from 
this  main  gate  is  located  a  Stickney  siphon 
spillway  with  a  throat  of  20  sq.  ft.  The 
three  gates  in  this  structure  are  operated 
by  a  motor  located  in  a  gatehouse  over  a 
part  of  the  structure. 

From  the  intake  structure  the  water  en- 
ters a  tunnel  1100  ft.  long,  about  400  ft.  of 
which  is  through  rock  and  700  ft.  through 
earth.  The  tunnel  through  rock,  equiva- 
lent to  a  16-ft.  circular  section,  is  unlined 
except  for  the  seals  near  the  ends  of  the 
rock  section.  The  section  through  the 
earth  is  horseshoe  shape  and  equivalent  in 
area  to  a  12-ft.  2-in.  circular  section.  At 
the  lower  portal  the  tunnel  is  made  contin- 
uous with  the  first  of  the  three  12-ft.  cir- 
cular reinforced-concrete  conduits.  All 
three  sections  of  these  conduits  are  placed 
on  a  bench  cut  in  the  sidehill.  Conduit  1 
is  2200  ft.  long.  At  its  outlet  to  canal  I 
there  is  a  transition  section,  in  the  design 
of  which  an  attempt  was  made  to  conserve 
the  velocity  head  of  the  water  flowing  in 
the  conduit  by  means  of  such  a  structure 
as  would  give  a  well  proportioned  velocity- 
distance  curve.  This  same  type  of  struc- 
ture was  also  used  at  two  other  points. 


GENERAL   LAYOUT   OF   WORK 

Canal  1  extends  6600  ft.  and,  in  gen- 
eral, follows  the  contour  of  the  sidehill, 
the  material  being  removed  from  the  canal 
prism  and  placed  in  an  embankment  form- 
ing the  lower  side  of  the  canal. 

Dunbar  Brook  Structure 

At  the  lower  end  of  canal  1  a  brook  with 
12  sq.  mi.  drainage  area  intersects  the  line 
of  canal.  This  brook  with  its  steep  descent 
has  the  reputation  of  being  a  torrent  at 
times.  Briefly  the  problem  here  was  to 
deal  with  the  brook  in  a  manner  to  allow 
the  utilizing  of  the  water  from  it  under  all 
ordinary  conditions  and  still  furnish  means 
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CANAL  FLOWS  INTO  LOWER  PASSAGES  OP  DUNBAR   BROOK    STRUCTURE 


of  passing  the  floods  without  endangering 
the  safety  of  the  canal.  At  the  same  time 
it  was  considered  a  desirable  place  to  locate 
a  canal  spillway.  The  valley  bottom  is  of 
earth  and  boulders,  with  the  exception  of 
one  side  at  the  foot  of  a  steep  nose  of  ledge 
rock.  The  width  of  the  valley  is  about  120 
ft.  at  canal  grade.  To  have  placed  a 
straight  spillway  across  the  brook,  forming 
the  lower  side  of  the  canal  would  not 
answer,  first,  because  sufficient  length  could 
not  be  obtained  at  a  reasonable  cost,  and, 
second,  even  if  length  were  obtainable  the 
brook  always  would  have  been  a  menace  to 
the  safety  of  the  canal.  The  aim,  there- 
fore, was  to  separate  the  canal  and  brook, 
thus  eliminating  all  danger  to  the  canal 
from  the  brook,  and  still  being  able  to 
utilize  the  flow  from,  and  the  pondage  of 
the  brook. 

An  attempt  at  a  description  of  the  struc- 
ture is  as  follows:  Approach  the  structure 
from  canal  1  and  bear  in  mind  the  right- 
hand  side  is  the  uphill  side.  First,  con- 
sider the  use  of  the  structure  to  the 
canal.  Water  enters  two  rectangular  pas- 
sages which  extend  about  two-thirds  of  the 
way  across  and  then  are  combined  into  a 
single  passage.  These  two  passages  are 
inter-connected  horizontally.  The  left  hand 
side  of  the  structure  is  carried  to  the  de- 
sired spillway  elevation.  The  wall  between 
the  two  passages  is  also  carried  solid  above 
the  roof  to  the  spillway  elevation.  The 
roof  of  the  left-hand  passage  has  openings 
which  allow  water  to  pass  to  or  from  the 
upper  trough  in  addition  to  the  free  access 
from  the  canal  end.  When  water  becomes 
high  it  can  spill  to  the  left  into  the  old 
brook  bed  or  to  the  right  onto  the  top  of 
the  roof  of  the  right-hand  passage  and 
from  here  flow  forward  out  over  the  roof 
of  the  structure  to  the  brook  below,  and 
also  by  two  culverts,  which  lead  from  the 
roof  of  the  right-hand  passage  down  and 
under  the  structure  to  the  rock  below.  This 
part  of  the  structure  furnishes  the  desired 
canal  spillway. 

Relation  op  Structure  to  Brook    ' 

Now,  consider  the  relation  of  the  struc- 
ture to  the  brook.  The  right-hand  side  of 
the  structure  is  carried  to  the  desired  spill- 
way elevation  for  the  brook.    This  wall  ex- 


tends along  the  upper  side  of  the  structure 
to  a  point  about  30  ft.  beyond  the  end  of 
the  canal  spillway  described  above.  It  then 
crosses  the  roof  of  the  main  waterway  to 
the  lower  side  and  extends  along  the  lower 
side  to  the  portal  of  a  tunnel  under  the 
ledge  nose.  This  wall  furnishes  the  de- 
sired spillway  for  the  brook,  and  water 
spilling  from  the  brook  passes  along  the 
roof  of  the  right  hand  main  waterway  pas- 
sage, through  the  two  culverts  underneath 
the  passages,  directly  over  the  roof  of  the 
one  main  passage  and  also,  at  the  forward 
part  of  the  structure,  directly  into  the  old 
brook  bed. 

A  4  X  5-ft.  double-pressure  wooden  gate 
in  the  right-hand  side  of  the  main  water- 
way controls  the  flow  of  the  water  to  or 
from  the  brook.  A  5  x  5-ft.  cast-iron  gate 
in  the  right-hand  side  of  the  structure,  with 
a  culvert  underneath  the  main  waterway, 
can  be  used  to  drain  the  upper  side  of  the 
structure  and  handle  the  flow  of  the  brook 


at  ordinary  stages  without  interfering  with 
the  passage  of  water  to  the  plant.  A  4  x  4- 
ft.  cast-iron  gate  is  located  on  the  down- 
stream side  of  the  main  waterway  near 
the  tunnel  end,  and  may  be  used  to  drain 
canal  1,  the  structure,  and  tunnel  2.  One 
surface  sluice-gate,  10  ft.  wide,  is  located 
at  the  forward  end  of  the  canal  spillway 
and  controls  the  water  in  the  left-hand 
trough  over  the  main  waterway.  A  dupli- 
cate gate  is  located  in  the  brook  spillway 
crest  25  ft.  toward  the  tunnel  from  the 
canal  spillways.  These  two  surface  sluices 
may  be  used  for  disposing  of  floating 
debris. 

A  concrete  platform  supports  the  five 
gate  hoists,  and  a  wooden  platform  sup- 
ported by  concrete  piers  extends  to  either 
end  from  this. 

The  over-all  length  of  the  structure,  in- 
cluding the  canal  embankment  wing  walls, 
is  225  ft.  Yet  there  is  about  150  ft.  of 
brook  spillway  length  and  about  200  ft.  of 
canal  spillway  length,  or  a  total  of  350  ft. 
of  spillway  length  in  the  structure.  It  is 
believed  that  with  water  standing  at  the 
maximum  desirable  elevation  in  the  canal 
it  would  be  impossible  to  get  a  rise  ex- 
ceeding 1  ft.  under  the  most  severe  con- 
ditions. 

Dunbar  Brook  to  SxmGE  Tank 

Water  passes  directly  into  tunnel  2  from 
the  Dunbar  Brook  structure.  This  tunnel 
is  320  ft.  long  through  the  ledge  nose.  It 
has  a  nominal  diameter  of  16  ft.  and  is 
unlined.  Then  comes  canal  2,  which  is 
1500  ft.  in  length.  One  thousand  feet  of 
conduit  follows  canal  2  and  then  canal  3, 
which  is  2000  ft.  long. 

At  the  lower  end  of  canal  3  the  intake  is 
provided  with  fine  trash  racks.  These  are 
the  only  racks  the  water  passes  through. 
From  this  intake  the  water  flows  through 
1800  ft.  of  conduit  to  the  surge  tank. 

Surge  Tank 

The  surge  tank  is  a  heavily  reinforced- 
concrete  structure  with  side  walls  back- 
filled, rectangular  in  plan,  about  44  ft.  x 
160  ft.  in  outside  dimensions,  and  extends 
from  elevation  870,  on  the  front  or  down- 
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hill  end.  to  elevation  930.  The  conduit 
enters  it  at  an  angle,  well  to  the  front,  with 
invert  elevation  of  894.  In  section,  looking 
at  it  from  the  side,  its  floor  rises  in  steps. 
These  steps  fitted  approximately  the  nat- 
ural rise  of  the  original  slope.  In  front 
of  the  front  wall  of  the  tank  proper  is  a 
gatehouse  which  shelters  the  motors  and 
other  (H>erating  mechanism  of  three  7-ft. 
butterfly  valves.  The  valves  are  located  in 
a  recess  in  the  substructure  of  the  forward 
part  of  the  tank  and  control  the  three  7-ft. 
penstocks.  In  the  same  recess  are  located 
three  cast-iron  elbows  joined  to  the  valves, 
which  make  the  turn  from  the  horizontally 
placed  valves  to  the  sloping  steel  penstocks. 
From  the  top  of  these  elbows  24-in.  steel 
air-vent  pipes  extend  up  through  the  gate- 
house to  the  front  wall  of  the  tank  proper, 
then,  embedded  in  the  center  of  the  wall, 
they  extend  to  the  top  of  the  tank. 

Penstocks  and  Wheels 

The  penstocks  were  designed  to  take  the 
excess  pressures  due  to  probable  load  fluc- 
tuations, without  the  aid  of  relief  valves. 
However,  as  it  was  impossible  to  predict 
how  severe  the  future  load  conditions  of 
the  plant  might  be,  provision  was  made 
whereby  relief  valves  might  easily  be  in- 
stalled in  the  future  if  found  necessary. 

The  penstocks,  heavily  anchored  at  the 
ends,  are  laid  in  earth  trenches,  and  with 
the  exception  of  one  concrete  anchorage 
half  way  down  the  hill  they  are  held  in 
place  simply  by  well  placed  backfill.  The 
pipes  are  7  ft.  in  diameter  and  about  550 
ft.  long  each.  At  the  power  house  they 
pass  from  the  rear  of  the  station  by  means 


Gate  (or  drook  Connection 


Section  F-F  Section  J-J 

INTAKE   DESIGNED   TO   INCREASE   SPILLWAY    LENGTH    OF   DAM    THIRTY    FEET 


of  bays,  provided  in  the  substructure,  to 
the  side  toward  the  river  where  the  tur- 
bines are  located.  They  were  furnished  and 
erected  by  the  William  B.  Pollock  Com- 
pany, of  Youngstown,  Ohio.  A  second  set 
of  butterfly  valves,  hydraulically  operated, 
is  located  in  the  basement  of  the  station, 
about  36  ft.  back  from  the  center  line  of 
turbines. 

The    waterwheel     equipment,     including 

Back  Spillway 
Gate  for  y.  Culvert 

^Draining  Brool<       ^0/  \  Entrances      j 


the  butterfly  valves,  was  furnished  and 
erected  by  the  Allis-Chalmers  Manufactur- 
ing Company.  The  wheels  are  of  the  hori- 
zontal, single-runner  Francis  type,  with 
spiral  casings  and  have  a  capacity  of  7500 
hp.  each.  Each  unit  drives  a  double  gen- 
erator, operating  at  300  r.p.m.  and  com- 
posed of  a  60-cycle  and  a  25-cycle  machine. 
These  double  generators  have  been  oper- 
ated  for   the   previous    tWo   years   as   fre- 
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quency  changers  between  the  company's  25- 
cycle  and  60-cycle  lines. 

The  draft  tubes  are  of  steel  and  are  in- 
cased in  concrete  below  the  basement  floor. 

Because  of  the  importance  of  allowing 
new  embankments  to  become  settled  and 
because  of  the  very  severe  winter  condi- 
tions under  which  the  last  part  of  the  work 
was  completed  the  plant  has  thus  far  been 
operated  without  flashboards,  at  levels  5 
to  10  ft.  below  the  maximum  contemplated. 

George  W.  Bunnell,  president  of  the 
Power  Construction  Company,  was  the 
active  administrative  head,  and  personally 
directed  the  execution  of  the  construction 
work,  with  F.  W.  Barnes  as  principal  as- 
sistant. A.  A.  Conger,  hydraulic  engineer, 
was  responsible  for  the  design  and  proper 
execution  of  the  work.  C.  F.  Cook  was 
resident  engineer  in  charge  of  field  engi- 
neering, and  A.  C.  Eaton,  assistant  hy- 
draulic engineer. 

The  plant  was  built  as  an  addition  to  the 
New  England  Power  Company's  system  of 
plants,  operated  by  the  Connecticut  River 
Transmission  Company,  the  managing  and 
financial  representatives  being  Chace  & 
Harriman,  Inc.,  and  Baker,  Ayling  &  Com- 
pany, of  Boston. 


Overhaul  Bubbly  Creek  Filters 
After  Seven  Years 

Sand   Found   Clean,   Gravel  D'rty  in   Spots — Air 

Pipes  Three -Quarters  Full  of  Sand  and   Many 

Broken  at  Header  Connections 

AFTER  seven  years  of  service  the  filters 
at  the  Bubbly  Creek  plant  of  the  Union 
Stock  Yard  &  Transit  Company,  Chicago, 
were  overhauled  for  the  first  time  and  the 
condition  of  the  underdrains  and  sand  was 
noted  carefully  by  C.  A.  Jennings,  superin- 
tendent. The  eight  filters  have  a  com- 
bined filtering  area  of  2507  sq.  ft.  Both 
air  and  water  are  used  to  wash  the  21/2  ft. 
of  sand,  which  has  an  effective  size  of  0.40 
mm.  and  a  uniformity  coeflJicient  of  1.70. 
The  sand  rests  on  9  in.  of  graded  gravel 
ranging  in  size  from  %  to  i/s  in. 

Underdrain  System 

The  underdrain  system  was  described 
in  the  Engineering  Record  of  Dec.  12,  1908, 
page  661,  as  follows:  "Off  the  main  header 
thirty-two  2-in.  galvanized  iron  laterals  ex- 
tend at  right  angles.  These  laterals  are 
each  4  ft.  8  in.  long  and  are  tapped  into 
the  main  header  at  intervals  of  10  in.,  cen- 
ter to  center,  and  at  a  point  slightly  above 
the  center  of  this  pipe,  but  precisely  on 
the  concrete  floor  of  the  filter  in  which  the 
main  header  is  embedded. 

"At  intervals  of  6  in.  brass  tees  are 
screwed  into  the  top  of  these  2-in.  laterals. 
The  arms  of  these  tees  are  4  in.  long  and 
each  arm  contains  eighteen  slots  about  1 
in.  in  length  and  1/64  in.  in  width.  The 
total  open  area  of  these  strainers  in  each 
filter  is  about  0.35  sq.  ft. 

"For  agitating  the  sand  layer  during 
washing,  compressed  air  is  used.  The  air 
line  enters  each  filter  as  a  4-in.  cast-iron 
pipe  branching  at  the  entrance  into  two 
3-in.  lines  of  cast-iron  pipe.  These  two 
lines  exi'ind  along  the  long  dimension  of 
each  filter  tank  about  4  ft.  from  the  out- 
side of  the  tank  in  each  case.  In  both  sides 
of  these  pipes  %-in.  brass  laterals  are 
screwed  horizontally.  These  laterals  are 
•set  4  in.  apart,  center  to  center,  about  10 
in.  above  the  strainers,  described  in  the  last 


paragraph,  and  contain  slots  on  both  sides 
at  intervals  of  3%  in.  These  slots  are 
each  about  1/2  in.  long  and  0.01  in.  in 
width." 

Sand  in  the  Air  Pipes 

All  of  the  3-in.  header  air  pipes  were 
found  to  contain  sand,  most  of  them  being 
three-quarters  full.  As  the  outlet  for  the 
air  from  these  pipes  into  the  %-in.  laterals 
was  at  the  bottom  of  the  3-in.  pipes,  little 
air  could  get  out  of  the  headers.  Many 
%-in.  pipes  were  found  broken  away  from 
the  tees  in  the  3-in.  pipes  at  the  threads. 
Mr.  Jennings  is  of  the  opinion  that  much 
of  the  sand  found  entrance  at  these  points. 

About  75  per  cent  of  the  air-pipe  slots 
were  stopped  up  completely  with  sand, 
which  was  removed  by  washing  with  water 
and  a  wire  brush  and  by  blowing  out  with 
compressed  air  under  30  lb.  pressure. 

No  sand  stuck  in  the  strainer  pipe  slots 
and  there  was  no  sand  inside  these  pipes. 
Some  of  them  had  a  coating  of  slimy  mud, 


which  was  removed  by  the  same  means  used 
on  the  air  pipes.  Quite  a  few  of  the 
strainer  pipeis  were  found  broken  off  from 
the  tees  at  the  threads,  the  weakest  point 
in  the  thin  brass  tubing.  These  breaks  per- 
mitted a  larger  volume  of  water  to  be  ap- 
plied to  some  parts  of  the  bed,  a  condition 
resulting  in  poor  washing. 

Sand  Clean 

The  sand  was  found  to  be  fairly  clean  in 
.spite  of  the  condition  of  the  air  pipes. 
However,  the  overhauling  was  started  as 
soon  as  the  broken  pipes  were  discovered. 
The  gravel  was  found  dirty  in  spots. 

No  cost  data  were  kept  after  the  work 
had  progressed  for  two  days,  when  the 
superintendent  noted  the  "speed"  that  was 
not  made.  On  the  first  filter  it  took  five 
men  51/2  days  to  take  out  the  sand,  air 
pipes  and  strainers,  and  then  replace  them. 
The  same  operation  for  the  second  and 
third  filters  required  five  days  and  for  the 
five  remaining  filters,  ten  days. 


Models,  Properly  Designed,  Show  Correctly 
Performance  of  Dams  and  Turbines 

Theory   Does    Not    Indicate    That    Full-Size   Structures   and   Wheels 
Should  Develop  Markedly  Higher  Efficiencies  than  Small-Scale  Replicas    . 

By  B.  F.  GROAT 
Hydraulic   Engineer,    Pittsburgh 


I  HAVE  always  supposed  that  a  pool  at 
the  foot  of  a  dam  was  the  most  effective 
method  of  absorbing  the  kinetic  energy  due 
to  the  fall.  If  a  jet  of  water  be  directed 
into  a  relatively  large  body  of  water  the 
result  must  be  the  complete  absorption  of 
all  the  kinetic  energy  of  the  jet.  This  en- 
ergy must  appear  in  the  form  of  heat  and  a 
rise  in  level  of  the  pool  unless  the  section  of 
the  pool  is  so  much  larger  than  that  of  the 
jet  that  any  rise  in  level  is  impossible  owing 
to  the  off-flow  in  all  directions.  That  is,  the 
entire  kinetic  energy  is  converted  into  heat 
except  the  very  small  residue  necessary  to 
conduct  the  water  away.  The  very  interest- 
ing question  of  design  for  a  pool,  or  water 
cushion,  will  probably  be  best  answered  by 
tests  upon  actual  dams  and  upon  models. 
I  have  made  some  study  of  the  theory  of 
models  with  the  conclusion  that  hydraulic 
models,  if  not  too  small  to  introduce  rela- 
tively large  effects  due  to  viscosity,  surface 
tension  and  molecular  interactions  between 
water  and  solids,  must  give  very  decisive 
results. 

In  particular  if  a  study  of  the  resistance 
of  surfaces  similar  to  those  of  the  dam  and 
model,  including  the  channel  below,  be  made 
and  the  surface  of  the  model  be  so  con- 
structed that  the  skin  frictions  of  the  dam 
and  model  are  proportional  to  the  squares  of 
the  corresponding  velocities  over  homolo- 
gous surfaces,  then  the  dam  and  model  must 
perform  almost  exactly  alike. 

The  reasons  for  these  conclusions  are 
more  apparent  after  an  examination  of  the 
theory  of  hydraulic  models  which  I  give  as 
it  appears  to  present  itself  to  me,  basing  it 
upon  the  usual  theory  of  models  and  propo- 
sitions of  similitude. 

Similarity  of  Hydraulic  Models 

In  designing  an  overfall  dam  it  may  be 
desirable  to  experiment  with  a  model.  The 
question  then  arises  how  far  we  may  safely 
go  in  drawing  conclusions  as  to  the  action 


of  the  water  in  the  case  of  the  real  structure 
from  experiments  on  the  model. 

It  is  a  simple  matter  to  make  the  model 
geometrically  similar  to  the  full-size  struc- 
ture. This  must  be  done  by  making  the 
linear  dimensions  of  the  model  in  a  given 
ratio  to  their  homologous  dimensions  in  the 
full-size  structure.  Thus,  if  r  be  any  given 
dimension  of  the  structure  and  r,  the  homol- 
ogous dimension  of  the  model,  r  =  lr„ 
where  i  is  a  fixed  ratio  between  all  homolo- 
gous linear  dimensions,  or  1/i  is  the  scale 
of  the  model. 

The  question  now  arises  what  mechanical 
conditions  must  be  imposed  in  order  that 
the  water  flowing  over  the  model  may  act 
in  exactly  the  same  way  as  it  does  over  the 
real  dam,  but  on  the  same  reduced  geomet- 
rical scale.  In  other  words,  two  homologous 
particles  will  describe  exactly  similar  curves, 
the  scale  of  one  being  I  times  that  of  the 
other.  When  this  condition  is  imposed  it 
will  be  said  that  the  real  dam  and  its  model 
are  mechanically  or  dynamically,  as  well  as 
geometrically,  similar. 

It  is  a  well-known  fact  that  if  each  of  the 
forces  of  a  system  of  forces  acting  upon  a 
particle  be  increased  in  the  same  ratio  and 
the  mass  of  the  particle  be  also  increased 
in  that  ratio,  the  motion  of  the  particle  will 
be  exactly  the  same  as  before,  both  as  re- 
gards velocity  and  scale  of  motion;  for  ex- 
ample, two  pendulums  of  exactly  the  same 
size  and  shape  but  of  different  materials 
when  oscillated  in  vacuo  over  the  same 
amplitude. 

"Two  machines,  therefore,  made  on  the 
same  geometrical  scale  but  of  different  ma- 
terials will  be  geometrically  identical,  but 
they  will  differ  mechanically,  since  any  tw» 
homologous  forces  in  two  similar  systems  of 
forces  necessary  to  produce  equal  motions 
will  not  be  equal,  but  will  bear  a  constant 
ratio  to  each  other.  Thus  the  two  mechan- 
ically similar  systems  of  forces  are  so  re- 
lated that  any  force  in  one  bears  a  given 
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ratio  to  its  homologue  in  the  other  system. 

Corresponding,  therefore,  to  the  ratio  of 
dimensions,  if  F  and  F,  are  respectively 
any  force  acting  upon  a  particle  of  water  in 
the  case  of  the  real  dam  and  its  homologue, 
in  the  case  of  the  model,  we  have  F  =  fF^, 
where  /  is  the  constant  ratio  between  homol- 
ogous forces. 

Gravity,  however,  imposes  the  limitation 
that  forces  acting  upon  homologous  par- 
ticles must  be  proportional  to  the  masses 
of  the  particles,  that  is,  to  the  cubes  of 
linear  dimensions  where  water  is  employed 
in  the  experiments  on  the  model.  In  case 
some  other  liquid  be  employed  in  the  experi- 
ments on  the  model,  this  ratio  would  be 
modified  in  the  ratio  of  the  densities  of  the 
two  liquids. 

Confining  ourselves  to  the  case  of  water 
as  a  liquid  for  the  experiments,  it  must  fol- 
low as  a  consequence  of  the  limitation  due 
to  gravity  that  homologous  accelerations  in 
model  and  dam  must  be  equal  since,  by  rea- 
son of  the  limitation,  homologous  inertias 
are  also  in  the  ratio  of  the  cubes  of  linear 
dimensions.    Therefore,  we  have 

V/r  =  vyr, 
or,  velocities  are  proportional  to  the  square 
roots  of  linear  dimensions,  since  homologous 
accelerations  are  determined  by  forces 
which  are  proportional  to  the  masses  upon 
which  they  act. 

Thus  far  nothing  has  been  said  about  skin 
friction,  viscosity,  surface  tension,  adhe- 
sion and  cohesion.  Forces  which  result 
from  these  do  not  ordinarily  follow  the  rule 
for  forces  resulting  from  gravity.  An  ex- 
ception results,  however,  in  the  case  of  skin 
friction  where  the  surface  of  the  model  can 
be  made  of  such  a  character  that  the  homol- 
ogous skin  frictions  of  the  dam  and  model 
are  proportional  to  the  corresponding 
homologous  areas  and  squares  of  velocity; 
that  is,  such  that,  for  skin  friction, 
F/F,  =  (.AV/A,V;)x 

From  the  condition  of  equal  accelerations 
imposed  by  gravity  and  from  the  ratio  of 
scales  of  dam  and  model,  we  have 

\r/V,'  =  r/r, 
and 

A/A,  =  r'/r: 
Therefore 

F/F,  =  AV^/A,V,'  =  r'/r,' 
or,  homologous  skin  frictions  are  propor- 
tional to  the  cubes  of  linear  dimensions,  the 
same  as  gravitational  forces,  provided  the 
surface  of  the  model  can  be  so  constructed 
that  skin  friction  relatively  to  homologous 
parts  of  dam  and  model  is  proportional  to 
area  and  square  of  velocity. 

In  the  case  of  ship  models  the  skin  fric- 
tion and  residuary  resistance  are  usually 
treated  separately,  the  residuary  resistance 
being  proportional  to  the  cubes  of  linear 
dimensions.  But  if  the  surface  of  the  model 
could  be  made  smooth  enough  the  total  re- 
sistance should  follow  the  law  of  propor- 
tionality to  the  cubes  of  linear  dimensions. 
The  reason  why  the  law  usually  fails  for 
the  total  resistance  in  ship  models  is  that 
the  coefficient  of  skin  friction  decreases 
with  the  length,  so  that  to  correct  this  it 
would  be  necessary  to  make  the  surfaces  of 
the  model  smoother  than  the  surfaces  of 
the  ship. 

There  is  one  difference  between  the  ac- 
tion of  a  model  dam  and  a  model  ship  which 
should  be  noticed.  In  the  case  of  the  ship 
the  relative  velocity  of  the  water  along  the 
ship  begins  at  a  maximum  and  decreases 
along  the  sides,  while  the  reverse  is  true 
in  the  case  of  the  dam.     It  is  very  likely, 


therefore,  that  a  model  dam  can  be  more 
easily  constructed  in  the  sense  of  mechan- 
ical similarity  of  skin  frictions  than  a  model 
ship,  for  the  difference  in  length  of  dam  and 
model  would  have  less  effect  than  in  the 
case  of  ship  and  model. 

Model  Turbines 

The  foregoing  theory  applies  directly  to 
model  turbines,  and  the  tests  on  these,  per- 
haps, afford  the  best  proof  of  the  correctness 
of  the  theory.  Where  there  have  been  dif- 
ferences between  the  performance  of  tur- 
bines and  their  models  there  have  also  been 
material  differences  between  the  full-size 
turbine  and  its  model,  as  regards  the  water 
passages,  guide  cases  and  draft  tubes,  if 
not  in  the  runners  themselves.  In  other 
words,  the  model,  in  such  cases,  was  not  a 
real  small-scale  replica. 


The  same  rule  as  to  skin  friction  applies 
to  turbines  and  other  hydraulic  models  as 
to  model  dams.  The  surfaces  of  the  model 
should  be  so  constructed  that  skin  friction 
will  be  proportional  to  areas  and  squares  of 
velocities.  If  this  rule  be  adhered  to  models 
of  turbines,  and  hydraulic  models  in  gen- 
eral, should  give  very  correct  indications 
of  the  performance  of  the  full-size  machine. 
1  The  theory  does  not  indicate  that  the  effi- 
ciencies of  large-size  machines  should  be 
materially  different  from  those  of  their 
models,  unless  the  models  are  so  small  that 
viscosity,  surface  tension  and  other  molecu- 
lar actions  come  into  undue  prominence  in 
the  model. 

The  foregoing  theory  is  applicable  to  hy- 
draulic models  of  all  descriptions,  where 
gravity  limits  the  ratio  of  forces  to  the 
ratio  of  cubes  of  linear  dimensions. 


The  Engineer  a  Practical  Idealist 

Extracts  from  Presidential  Address  of  Charles  D.  Marx  Delivered  at  Forty-seventh  An- 
nual Convention  of  American  Society  of  Civil  Engineers  in  San   Francisco  Sept.  16 


ANSWERING  the  charge  that  engineer- 
ing and  idealism  are  of  necessity 
incompatible,  Charles  D.  Marx,  in  his  presi- 
dential address  delivered  before  the  forty- 
seventh  annual  convention  of  the  American 
Society  of  Civil  Engineers  in  San  Fran- 
cisco, Sept.  16,  by  citing  such  cases  as  those 
of  the  municipal  and  sanitary  engineer  who 
makes  possible  the  physical  development  of 
cities,  the  bridge  builder,  the  railroad  pio- 
neer, and  the  irrigation  jengineer,  proved 
convincingly  that  the  technical  man  is  not 
only  an  idealist  but  a  happy  combination  of 
the  idealist. and  the  utilitarian— in  other 
words,  a  practical  idealist,  a  man  who  first 
dreams  and  then  makes  his  dreams  come 
true.  The  aqueduct  builder,  for  example, 
sees  more  than  the  number  of  lineal  feet  of 
conduit  laid  each  day.  His  imagination 
looks  forward  to  the  prosperity  in  the  city 
miles  away  A^hich  will  follow  the  completion 
of  a  system  for  delivering  an  abundant 
water  supply.  Professor  Marx  said,  in  part : 
Let  us  turn  in  detail  to  various  branches 
of  our  profession,  and  see  if  the  practice 
of  them  is  likely  to  be  destructive  of  ideal- 
ism. The  Mosaic  code  of  laws  shows  that 
the  health  of  the  Jewish  population  was  a 
matter  of  such  supreme  interest  that  spe- 
cial legislation  on  that  subject  seemed  war- 
ranted. The  Greeks,  and  particularly  the 
Romans,  recognized  fully  the  moral  value  of 
personal  cleanliness,  but  it  has  been  left  to 
our  country  to  show  clearly  and  on  the  basis 
of  scientific  study  the  interdependence  be- 
tween sanitation  and  disease,  sewerage  and 
crime.  Munsterberg  has  said,  "Hygiene  can 
prevent  more  crime  than  any  law."  Speak- 
ing before  the  Massachusetts  Conference  of 
Health  Officials,  Dr.  Charles  W.  Eliot,  presi- 
dent emeritus  of  Harvard,  addressed  them, 
in  part,  as  follows :  "The  progress  of  knowl- 
edge of  preventive  medicine  made  during 
the  past  fifty  years,  and  in  applications  of 
that  knowledge  in  social  practice,  has  been 
the  most  cheerful  phenomenon  in  the  recent 
history  of  civilization.  The  new  applica- 
tions of  physical  forces — heat,  light  and 
electricity,  which  mankind  has  learned  to 
use  in  its  conflict  with  nature — have  proved 
to  be  highly  beneficent  in  the  field  of  pre- 
ventive medicine.  Civilized  communities 
have  been  enabled  to  make  their  water  sup- 
plies, food  supplies  and  drainage  systems 
safe,  and  to  contend  with  unexampled  suc- 


cess against  formidable  pestilences,  the 
common  communicable  diseases,  and  the 
bodily  ills  which  attend  urban  life  and  the 
factory  system." 

Sanitary  Engineering  Achievement 

In  this  work  of  preventive  medicine  the 
sanitary  engineer  has  borne  his  full  share. 
As  we  read  these  inspiring  words  of  Dr. 
Eliot  our  thoughts  turn  at  once  to  that 
monumental  work  in  sanitation  carried  out 
on  the  Panama  Canal  under  the  direction  of 
General  Gorgas,  and  with  the  hearty  co- 
operation of  the  engineering  staff.  Under 
disheartening  difficulties,  and  with  sacri- 
fice of  personal  comfort,  yes,  at  the  risk  of 
their  lives,  the  men  labored  who  made  the 
Isthmus  a  place  fit  for  the  white  man  to 
live,  and  thereby  made  the  construction  of 
the  canal,  which  means  so  much  to  mankind, 
possible.  Honor,  deserved  honor,  has  come 
to  him  who  directed  this  splendid  piece  of 
sanitary  engineering,  but  I  desire  to  put  on 
record  here  the  appreciation  of  this  society 
for  the  men  who  stood  by.  Is  it  reasonable 
to  suppose  that  the  engineers  who  did  this 
work,  who  made  these  sacrifices,  were  not 
the  highest  type  of  men — practical  ideal- 
ists? 

We  are  called  iconoclast  engineers,  utili- 
tarians, non-respecters  of  tradition,  an- 
tiquity and  picturesqueness.  Iconoclasts? 
Yes;  reformers  usually  are.  Utilitarians? 
That,  too,  is  an  accusation  that  we  cannot 
deny,  but  is  an  act  less  noble  for  being  use- 
ful? Non-respecters  of  tradition  and  an- 
tiquity? Again  we  plead  guilty,  if  tradi- 
tion stands  for  error,  and  antiquity  for 
decay.  Destroyers  of  the  picturesque?  A 
general  denial  cannot  be  entered  against 
this  charge  either,  and  in  some  cases,  I  ani 
free  to  confess,  too  little  justification- can 
be  shown  for  the  disregard  of  the  pic- 
turesque. This  is  a  point  I  shall  touch  upon 
more  fully  later,  but  with  special  applica- 
tion to  the  cases  cited  above  and  similar 
ones,  what  is  picturesflueness  but  the  dis- 
eased condition  of  structures  and  their  sur- 
roundings? What  is  this  vaunted  love  of 
the  picturesque,  in  many  cases,  but  a  selfish 
and  thoughtless  appreciation  of  surface  ap- 
pearances? Selfish  and  thoughtless,  I  say, 
because  the  few  are  willing  to  sacrifice  the 
weal  and  woe,  the  health  and  happiness  of 
the  many,  in  order  that  they  may  feast  their 
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eyes  on  narrow  winding  streets,  on  quaint 
gables,  far-reaching  eaves,  small,  curiously 
leaded  panes  of  glass.  They  are  taken  in 
by  the  surface  appearance  of  things.  But 
little  heed  give  they  to  the  squalor  and  dirt, 
the  misery  and  sickness  existing  in  these 
picturesque  quarters.  Who,  then,  is  the 
idealist?  The  man  probing  into  the  sore 
which  has  so  little  surface  indication,  find- 
ing its  deep-rooted  seat,  and  skillfully  using 
the  knife,  or  the  man  who,  misled  by  these 
same  facts,  applies  a  surface  dressing  and 
allows  the  sore  to  eat  into  the  body?  To 
the  thinking  man  the  answer  is  simple. 
Perhaps  you  will  grant  now  that  at  least 
one  branch  of  engineering,  sanitary  engi- 
neering, and  idealism  are  not  only  not  in-' 
compatible,  but  that  they  are  almost  in- 
separable. And  what  I  have  shown 
somewhat  fully  for  this  branch  of  the  pro- 
fession can  be  shown  as  well  for  the  many 
other  branches. 

Irrigation  Opens  New  Territory 

Take  irrigation  engineering,  for  instance, 
the  possibilities  of  which  are  only  begin- 
ning to  be  realized  in  this  country.  Is  it 
likely  that  the  men  carrying  out  these  works 
see  in  them  but  the  piling  of  one  stone  upon 
another,  the  digging  of  .so  many  feet  of 
trench,  the  laying  of  so  many  feet  of  pipe  ? 
These  black  cast  or  wrought  iron  cylinders 
stand  for  more  than  this  to  the  true  engi- 
neer. He  realizes  that  with  every  water 
or  drain  pipe  well  laid  he  is  bringing  pros- 
perity and  happiness,  health  and  vigor 
where  before  existed  poverty  and  misery, 
sickness  and  languor.  Perhaps  the  most 
wonderful  instance  on  record  in  modern 
times  of  the  far-reaching  effects  of  irriga- 
tion engineering  is  found  in  Egypt.  In  an 
article  on  the  regeneration  of  Egypt  by  the 
former  librarian  at  Stanford,  Mr.  Woodruff 
(now  professor  of  law  at  Cornell),  he  un- 
hesitatingly and  justly,  I  think,  attributes 
a  large  share  of  the  credit  for  this  "new 
birth"  to  the  work  of  the  English  engineers. 
Mr.  Woodruff  says,  "The  history  of  the 
English  in  the  administration  of  Egypt  for 
the  past  nine  years  is  the  record  of  the  re- 
turn to  health,  strength  and  prosperity  of 
a  country  that  has  been  bled  and  starved 
almost  beyond  resuscitation.  And  yet  there 
has  been  little  romance  in  this  restoration. 
It  is  chiefly  a  story  of  common  sense,  hon- 
esty and  straightforward  hard  work." 

But  we  need  not  turn  to  foreign  coun- 
tries to  find  work  of  the  irrigation  engineer 
worthy  of  commendation.  Our  own  Recla- 
mation Service  has  made  a  record  of  which 
we  may  well  feel  proud.  Here,  too,  the  men, 
with  a  devotion  to  the  cause  of  mankind, 
with  loyalty  and  steadfastness,  have  given 
a  service  the  value  of  which  is  not  yet  fully 
recognized.  They  are  the  men  of  whom 
Chief  Engineer  Davis  said:  "Their  chief 
tie  to  the  service  is  not  the  matter  of  salary, 
but  interest  in  their  work  and  loyalty  to  it 
and  the  belief  that  they  are  appreciated." 
Again  I  ask,  is  such  work  destructive  of 
idealism,  are  such  men  lacking  in  ideals? 

Railroads  Unite  Mankind 

In  railroad  engineering,  think  you  that 
the  men  who  through  virgin  forests  and 
sandy  deserts,  through  miasmatic  swamps 
and  rocky  canyon,  across  rivers  and  over 
mountains,  carried  the  steel  bands  that  now 
tie  mankind  so  closely  together — think  you 
that  these  men  were  engaged  in  an  occupa- 
tion likely  to  kill  their  ideals?  When  the 
final  balance  is  struck,  I  warrant  that  the 
debit  will  not  be  on  the  side  of  this  grand 


army  of  peace  of  the  present,  as  compared 
with  the  armies  of  war  of  the  past  and 
present,  for  deeds  of  ideal  heroism,  self- 
sacrifice  and  devotion  to  duty.  It  seems 
like  carrying  coals  to  Newcastle  to  speak 
in  an  audience  like  this  of  what  the  rail- 
roads have  done  for  all  countries — for  our 
own  country  especially,  and  more  particu- 
larly for  the  Pacific  slope.  It  was  not  so 
long  ago  when  I  read  of  the  beginning  of 
construction  of  the  Trans-Siberian  Rail- 
way which  now  unites  the  Atlantic  and  the 
Pacific  on  the  other  continent.  The  Cape  to 
Cairo  Railway,  too,  has  passed  through  the 
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stages  of  its  preliminary  surveys  and  par- 
tial construction.  What  centuries  of  fight- 
ing could  not  accomplish  these  two  roads 
will  in  time  accomplish.  The  light  of  civili- 
zation will  be  spread  on  the  Dark  Continent, 
and  its  strong  rays  will  burst  the  fetters 
and  open  the  prison 'doors  of  suffering  men 
and  women  in  Russia.  Who  then  is  de- 
structive of  idealism?.  The  man  whose 
works  are  a  means,  if  but  a  humble  one,  of 
bringing  his  fellow  beings  into  a  direct  con- 
tact with  the  wonders  of  creation,  or  he 
who,  enveloped  in  the  mantle  of  exclusive- 
ness,  bemoans  this  defiling  contact? 

Romance  of  Bridge  Building 

What  bridge  engineer  has  not  been 
touched  by  the  romance  of  his  profession  ? 
What  engineer  has  not  been  thrilled  by 
Kipling's  story  of  the  "Bridge  Builders," 
where  that  master  hand  has  voiced  in  prose 
which  is  almost  poetry  the  thoughts  that 
came  to  the  engineer  as  he  viewed  his  work? 
"It  was  a  long,  long  reverie,  and  it  covered 
storm,  sudden  freshets,  death  in  every  man- 
ner   and    shape,    violent    and    awful    rage 


against  red  tape  half  frenzying  a  mind  that 
knows  it  should  be  busy  on  other  things; 
drought,  sanitation,  finance;  birth,  wed- 
ding, burial,  and  riot  in  the  village  of 
twenty  warring  castes;  argument,  expostu- 
lation, persuasion,  and  the  blank  despair 
that  a  man  goes  to  bed  upon,  thankful  that 
his  rifle  is  all  in  pieces  in  the  gun  case.  Be- 
hind everything  rose  the  black  frame  of  the 
Kashi  bridge — plate  by  plate,  girder  by 
girder,  span  by  span — and  each  piece  of  it 
recalled  Hitchcock,  the  all-round  man,  who 
had  stood  by  his  chief  without  failing  him 
from  the  very  first  to  this  last." 

If  I  desire  to  show  that  in  still  another 
branch  of  engineering — the  one  of  river  and 
harbor  improvement — there  is  nothing  de- 
structive of  idealism,  I  need  not  go  far  for 
an  illustrious  example.  What  James  B. 
Eads  has  done  for  the  people  living  in  the 
Mississippi  Valley  in  opening  up  the  mouth 
of  the  Father  of  Waters  stamps  him  as  one 
of  the  benefactors  of  mankind.  For  years 
he  labored  and  fought;  removed  mountains 
of  obstacles,  overcame  prejudice,  malice  and 
ignorance.  Mr.  Corthell,  the  staunch  friend 
and  principal  assistant  of  Captain  Eads  on 
this  momentous  work,  quotes  him  as  say- 
ing. "I  therefore  undertake  the  work  with 
a  faith  based  upon  the  ever-constant  ordi- 
nances of  God  Himself;  and  so  certainly  as 
He  will  spare  my  life  and  facujties  for  two 
years  more,  I  will  give  to  the  Mississippi, 
through  His  Grace  and  by  the  application 
of  His  laws,  a  deep,  open,  safe,  and  perma- 
nent outlet  to  the  seas." 

Art  and  the  Engineer 

I  think  enough  has  been  brought  before 
you  now  to  show  clearly  that  engineering 
is  not  destructive  of  idealism.  That  much 
refuted  there  still  remains  the  charge  that 
engineering  is  destructive  of,  or  at  least  in 
part  responsible  for,  the  decay  of  art.  I 
propose  to  show  that  this  statement  also 
is  false.  Artist  and  romanticist  appear  as 
accusers.  Again  they  point  backward  and 
say:  "'See  what  the  past  has  created; 
what  have  we  that  can  be  placed  by  its 
side?"  Their  eyes  are  blinded  to  the 
changed  condition  of  things.  They  lack  the 
sympathetic  understanding  of  the  complex 
problems  of  the  life  of  to-day,  and  the  ma- 
terialized solution  of  these  problems  does 
not  appeal  to  their  idea  of  the  beautiful. 
For  the  intelligent  enjoyment  and,  more 
particularly,  for  the  criticism  of  any  cre- 
ation, there  is  needed  at  least  a  fair  knowl- 
edge of  the  underlying  principles  of  con- 
struction, be  that  a  work  of  symphony,  a 
poem  or  a  bridge.  It  is  true  that  a  sym- 
phony or  poem  appeals  much  more  readily 
to  a  large  audience  than  does  a  bridge  or  a 
complicated  piece  of  machinery;  yet  both 
the  latter  may  be  as  much  works  of  art  as 
the  former,  a  higher  degree  of  develop- 
ment of  the  intellect  being  needed,  however, 
to  see  and  feel  their  beauty.  Every  engi- 
neering structure  is  the  materialized  ■  idea 
of  its  function.  The  ideas  underlying  en- 
gineering works  are  often  ideal  ones,  and 
the  works  themselves  therefore  can  be 
idealized.  When  this  is  done  the  engi- 
neering structure  becomes  a  work  of  art. 

In  all  ages  that  which  most  truthfully 
and  characteristically  embodied  in  itself 
the  representation  of  the  life  and  the  ideas 
of  those  times  was  deemed  a  work  of  art. 
He  is  the  artist  who  expresses  most  faith- 
fully what  we  think  and  feel.  If  such  rep- 
resentation has  not  been  had  in  our  cen- 
tury, it  is  not  for  lack  of  new  ideas  and 
materials   furnished   by    science   pure   and 
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applied,  but  for  the  lack  of  adequate  assimi- 
lating power  on  the  part  of  the  would-be 
apostles  of  the  beautiful. 

The  Artistic  in  the  Structures  of  the 
Panama  Canal 

It  is  encouraging  to  note  that  our  own 
government  in  connection  with  the  struc- 
tures of  the  Panama  Canal  sent  the  sculp- 
tor, Daniel  C.  French,  and  the  landscape 
architect,  Frederick  Law  Olmsted,  to  re- 
port on  the  artistic  character  of  the  Isth- 
mian structures  and  to  make  suggestions 
for  such  improvements  as  to  them  seemed 
desirable. 

"The  canal  itself  and  all  the  structures 
connected  with  it  impress  one  with  a 
sense  of  their  having  been  built  with  a 
view  strictly  to  their  utility.  There  is  an 
entire  absence  of  ornament  and  no  evidence 
that  the  aesthetic  has  been  considered  ex- 
cept in  a  few  cases  as  a  secondary  con- 
sideration. Because  of  this  very  fact 
there  is  little  to  find  fault  with  from  the 
artist's  point  of  view.  The  canal,  like 
the  pyramids  or  some  imposing  object  in 
natural  scenery  is  impressive  from  its 
scale  and  simplicity  and  directness.  One 
feels  that  an>-thing  done  merely  for  the 
purpose  of  beautifying  it  would  not  only 
fail  to  accomplish  the  purpose,  but  would 
be  an  impertinence."  Thus  spoke  the  true 
artists. 

Is  It  Profitable  to  Beautify  Engineer- 
ing Works? 

Is  it  profitable  to  beautify  engineering 
structures?  Here  we  stand  before  a  mo- 
mentous question.  If  the  answer  be  given 
by  the  engineer,  or  by  one  who  holds  that 
the  status  of  a  people  is  determined  'not 
merely  by  the  accumulated  wealth  of  the 
nation,  the  quantity  of  good.s  produced, 
and  of  articles  manufactured,  then  it  will 
be  in  the  positive,  ten  times  over.  But  if 
the  man  of  low  ideals  and  mercenary  mo- 
tives gives  answer,  it  is  likely  to  be  an  em- 
phatic "No."  This  answer  has  been  given 
too  often  in  our  own  country,  and  the 
blame  for  the  deep  scars  in  the  face  of  na- 
ture, the  ugly  dams,  and  rugged  cuts,  must 
not  be  laid  on  the  shoulders  of  the  engi- 
neer. Where  broad-minded  liberality  and 
far-seeing  policy  govern  the  construction  of 
engineering  works,  as  is  the  case  in  coun- 
tries older  than  our  own,  these  works 
stand  as  worthy  art  products  of  the  spirit 
of  the  times  symbolical  of  the  best  and 
highest  in  the  life  of  to-da^'. 

Science  and  its  applied  form,  engineer- 
ing, therefore,  have  not  been  destructive  of 
idealism,  for  in  the  words  of  another: 
"When  the  period  of  history  we  now  call 


modern  will  be  rounded  to  completeness, 
all  the  highest  and  most  sacred  human 
ideals  will  not  be  lost  or  dimmed,  but  will 
become  nearer  and  more  real,"  and  science 
has  not  been  destructive  of  art  or  beauty. 
As  Emerson  says,  "Beauty  will  not  come 
at  the  call  of  a  legislature,  nor  will  it  re- 
peat in  England  or  America  its  history  in 
Greece.  It  will  come,  as  always,  unan- 
nounced, and  spring  up  between  the  feet  of 
earnest  men.  It  is  in  vain  that  we  look  for 
genius  to  reiterate  its  marvels  in  the  old 
arts;  it  is  its  instinct  to  find  beauty  and 
holiness  in  new  and  necessary  facts,  in  the 
field  and  roadside,  in  the  shop  and  mill. 
Proceeding  from  a  religious  heart,  it  will 
raise  to  a  divine  use  the  railroad,  the  in- 
surance office,  the  joint-stock  company, 
our  law,  our  primary  assemblies,  our  com- 
merce, the  galvanic  battery,  the  electric 
jar,  the  prism,  and  the  chemist's  retort,  in 
which  we  seek  now  only  an  economic  use. 
Is  not  the  selfish  and  even  cruel  aspect 
which  belongs  to  our  great  mechanical 
works — to  mills,  or  railways,  and  machin- 
ery— the  effect  of  the  mercenary  impulse 
which  these  works  obey?  When  its  er- 
rands are  noble  and  adequate,  a  steamboat 
bridging  the  Atlantic  between  Old  and  New 
England  and  arriving  at  its  ports  with  the 
punctuality  of  a  planet,  is  a  step  of  man 
into  harmony  with  nature.  The  boat  at 
St.  Petersburg,  which  plies  along  the  Lena 
by  magnetism,  needs  little  to  make  it  sub- 
lime. When  science  is  learned  in  love,  and 
its  powers  are  wielded  by  love,  they  will 
appear  the  supplements  and  continuations 
of  the  material  creation." 


Arkansas    Approach   to   Memphis 
Bridge  Rapidly  Erected 

CONSTRUCTION  is  rapidly  proceeding 
on  the  new  $3,000,000  Harahan  bridge 
at  Memphis,  Tenn.,  being  built  by  the  Ar- 
kansas &  Memphis  Railway  Bridge  &  Ter- 
minal Company  for  use  by  the  Rock  Island 
lines,  the  Missouri-Pacific  Iron  Mountain 
system  and  the  St.  Louis  Southwestern 
Railway.  The  Arkansas  approach,  one 
view  of  which  is  shown  in  the  accompany- 
ing photograph,  is  now  practically  com- 
pleted, and  forms  an  excellent  example  of 
rapid  erection  of  a  combination  railroad 
and  highway  heavy  steel  viaduct  of  stand- 
ard construction. 

This  western  approach  on  the  Arkansas 
side  is  2360  ft.  long  and  will  contain  about 
5500  tons  of  steel.  The  double-track  rail- 
road is  carried  on  the  usual  type  of  plate 
girders  supported  on  cross-girders  at  the 
steel  bents.  The  two  roadways  for  vehicu- 
lar traffic  are  carried  on  brackets  project- 
ing from  the  sides  of  the  columns  at  dif- 
ferent elevations,  providing  the  graded  ap- 
proach. 

This  bridge  was  designed  by  Modjeski 
&  Angier,  consulting  engineers,  Chicago, 
who  supervise  the  entire  construction.  The 
special  traveler  was  designed  by  the  engi- 
neers of  the  Virginia  Bridge  &  Iron  Com- 
pany of  Roanoke,  Va.,  the  contractors  on 
the  western  approach,  and  has  resulted  in 
a  large  saving  in  time  and  cost  of  erection. 
The  contractors  on  the  substructure  are 
the  Union  Bridge  &  Construction  Company, 
of  Kansas  City. 
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American  Engineers  Tell  International  Congress  of 
Country's  Contribution  to  World's  Progress 

Extracts  from  Eight  Civil  Engineering  Papers  Presented  at  San  Francisco  This  Week  by  John  F. 
Stevens,  Nelson  P.  Lewis,  F.  H.  Newell,  Logan  Waller  Page,  J.  A.  L.  Waddell,  J.  E.  Greiner, 
George  F.  Swain  and  Emory  R.  Johnson  Indicate  Scope  and  Variety  of  Subjects  Discussed 


Business     Principles     Should 
Govern  Railroad  Building 

By  JOHN  F.  STEVENS 
New  York  City 

THE  STUDY  of  the  conditions  leading 
up  to  the  contemplation  of  all  new  rail- 
road lines  involves  the  same  general  prob- 
lems— whether  or  not  the  line  should  be 
built  at  all,  and  if  so,  where,  of  what  char- 
acter and  at  what  cost.  Balancing  the  safe 
probable  income  against  the  probable  outgo 
becomes  all  important,  and  the  study  of  this 
consideration  presents  a  separate,  distinct 
problem  in  each  individual  case. 

In  order  to  secure  capital  for  the  build- 
ing of  a  new  independent  line,  the  probable 
results  to  be  expected  must  show  at  least 
ability  to  earn  operating  expenses,  taxes, 
fixed  charges,  and  a  sum  over  and  above 
of  at  least  twice  these  amounts,  to  be  ap- 
plicable to  sinking  fund  and  dividends. 
The  consideration  of  the  probable  safe 
financial  results,  is  one  to  which  is  rarely 
given  the  amount  of  study  which  the  con- 
ditions demand.  The  path  of  railway 
planning  and  building  in  the  past,  in  the 
United  States,  is  strewn  with  the  wrecks 
of  the  hopes  and  fortunes  of  promoters  and 
capitalists  who  have  been  lured  to  disas- 
ter by  unwarranted  assumptions  of  traffic 
certainties,  which,  in  most  cases,  a  cold, 
careful,  logical  analysis  made  by  competent, 
conscientious,  experienced  traffic  men 
would  have  been  clearly  shown  to  be  im- 
possibilities. None  but  such  men  should 
be  entrusted  with  the  securing  and  prepar- 
ing of  such  data,  and  no  factor,  great  or 
.small,  which  might  affect  this  result,  should 
be  overlooked.  What  may  be  termed  a 
house  to  house  canvass  covering  all  of  the 
entire  territory  which  the  new  line  can 
reasonably  be  expected  to  serve  should  be 
made.  Markets,  connections  with  other 
lines,  divisions  of  rates,  probable  competi- 
tion, are  most  important  factors  to  be  care- 
fully studied.  The  character  of  the  coun- 
try which  the  new  line  will  traverse,  and 
its  probabilities  as  to  future  growth,  based 
not  only  on  its  apparent  resources,  but  on 
the  results  which  experience  shows  -have 
been  obtained  in  similar  sections  and  un- 
der similar  conditions,  should  be  thor- 
oughly investigated. 

Physical  Problems 

Once,  however,  all  the  necessary  data 
have  been  collected,  carefully  sifted  and 
summarized,  and  the  decision  has  been 
reached  that  the  building  of  the  line  is  a 
necessity,  that  it  can  be  fully  justified,  and 
that  the  proper  financial  support  can  be 
found,  then  there  enter  into  the  proposi- 
tion certain  problems,  which,  while  they 
are  largely  physical,  are  yet  of  great  im- 
portance; and  the  manner  in  which  they 
are  handled,  in  connection  with  the  purely 
economic  questions,  may  make  or  mar  the 
enterprise.  These  problems  cover  the 
actual  planning  and  constructing  of  the 
physical  road  itself,  in  giving  it  a  consti- 


tution and  members  suited  to  its  needs,  in 
short,  to  make  it  the  kind  of  tool  best 
adapted  to  the  work  it  is  to  do,  and  it  is 
these  problems  that  it  is  peculiarly  the 
province  of  the  engineer  to  solve.  The  na- 
ture and  amount  Of  the  expected  traffic,  as 
well  as  the  country  to  be  traversed,  are  the 
controlling  factors,  the  proper  appreciation 
of  which  must  determine  the  physical  char- 
acteristics of  the  proposed  line. 

Broad  Engineer  Needed  for  the  Problem 

The  economics  involved  in  the  building 
of  a  new  line  should  be  intrusted  only  to  a 
man  who  not  only  is  a  good  technical  engi- 
neer, in  the  broadest  sense  of  the  word, 
but  also  has  a  practical  knowledge  of  the 
intricacies  of  handling  transportation,  the 
best  and  most  economical  methods  of  main- 
taining railway  properties,  and  in  a  gen- 
eral way  at  least,  the  effect  which  the  work- 
ing out  of  the  details  of  his  problem  will 
have  on  the  attracting  of  traffic  to  the  line 
or  repelling  it.  He  "should  be  furnished,  not 
only  with  the  general  factors  which  made 
up  the  decision  that  the  line  should  be 
built,  but  also  with  the  details.  This  is 
especially  true  where  the  road  will  natur- 
ally enjoy  a  good  local  business.  With  such 
a  line  there  is  hardly  a  mile  of  its  entire 
length  where  its  character  and  cost  of 
construction  may  not  be  affected  by  its 
prospective  local  business. 

The  probable  proportion  as  between 
passenger  and  freight  earnings,  as  well  as 
the  character  of  each  class  and  their  rela- 
tive importance,  are  factors  to  which  care- 
ful attention  must  be  given.  Ordinarily,  in 
terms  of  both  earnings  and  expenses,  the 
freight  will  largely  predominate,  but  too 
much  prominence  should  not  be  given  to 
that  feature,  as  the  comfort  of  pas- 
sengers must  be  provided  for,  and  while 
a  road  with  easy  grades  and  comparatively 
heavy  curves  may  economically  handle 
heavy  freight,  human  beings  will  complain 
if  hurled  at  high  speeds  over  such  a 
road.  The  mixture  of  passenger  and 
freight  traflSc  is  a  handicap  which  pre- 
vents the  engineer  from  working  out  a  per- 
fect machine,  but  he  must  adjust  his  plans 
to  meet  the  conditions,  and  not  sacrifice 
the  interests  of  either  cla^  entirely  to  the 
other.  Unless,  however,  the  road  is  to  be 
built  to  compel  for  highly  remunerative 
passenger  traffic,  the  one  fact  alone  that 
usually  from  65  to  80  per  cent  of  the  earn- 
ings come  from  freight  should  emphasize 
the  importance  of  securing  the  lightest 
grade  the  country  will  reasonably  admit  of, 
even  at  the  expense  of  the  introduction  of 
somewhat  heavier  curvature  than  high- 
speed passenger  service  will  demand. 

Careful  Reconnaissance  Essential 

A  careful  reconnaissance  of  all  the  terri- 
tory to  be  covered  by  the  new  line — a  study 
which  will  give  the  engineer  a  correct 
mental  picture  of  it  in  all  its  physical 
features,  geographical  an*  topographical — 
is  a  very  important,  economical  necessity. 
More  mistakes  in  the  essentials  of  location 


have  been  made,  and  more  miles  of  poorly 
located  line  have  resulted  from  the  assump- 
tion of  arbitrary  rates  of  grades  and 
curvature,  and  attempts  to  fit  such  stand- 
ards to  an  unknown  topography,  than 
from  any  other  cause.  True  economics  de- 
mand that  the  engineer  shall,  when  all  data 
as  to  traffic  and  details  of  country  are 
known  to  him,  evolve  a  line  of  such  charac- 
ter that  will  come  nearest  to  meeting  all 
conditions,  instead  of  trying  to  force  a 
preconceived  line  of  certain  character  on 
the  country  to  handle  its  traflfic. 

The  engineer  must  remember  that  in  the 
operation  of  the  road,  its  financial  status 
is,  in  the  last  analysis,  like  that  of  the  in- 
dividual— dependent  entirely  upon  its  in- 
come and  its  outgo;  and  these  terms  mean, 
in  .the  case  of  the  former  (as  far  as  freight 
is  concerned)  ton-miles  (income)  and 
train-miles  (outgo),  and  his  problem  is  to 
build  a  roa^  that  can  handle  the  greatest 
number  of  ton-miles  with  the  least  number 
of  train-miles.  It  does  not  necessarily  fol- 
low that  the  lightest  possible  grade  he  can 
force  through  the  country  is  necessarily 
the  most  economical  one.  An  unnaturally 
light  grade  may  involve  such  length  of  line 
and  such  enormous  cost  of  construction 
(necessitating  not  only  abnormal  fixed 
charges,  but  cost  of  maintenance,  all  of 
which  will  be  reflected  in  heavy  train-mile 
expenses)  that  it  will  be  found  that  a 
heavier  grade,  by  reason  of  its  shorter  line, 
less  expensive  construction  and  better 
alignment,  will  prove,  with  proper  adaption 
of  power,  the  more  economical. 

Again,  it  is  not  so  much  what  the  road 
can  earn  as  what  it  can  save.  Light  or 
heavy  grades  are  comparative  terms,  and 
it  is  the  grade  over  which  the  business  can 
be  the  most  cheaply  and  efficiently  con- 
ducted that  should  be  adopted,  regardless 
of  its  percentage.  The  introduction  during 
the  last  few  years,  of  a  certain  class  of  lo- 
comotive, whereby  enormous  tractive  power 
i§  obtained  without  materially  increasing 
strains  on  track  or  bridges,  has  introduced 
a  different  factor  inlo,  and  to  a  great  ex- 
tent, has  simplified  the  problem  of  grad- 
ients, especially  on  heavy  mountain  lines. 

^Pusher  Grades  Often  Desirable 

Another  economy  to  which  the  attention 
it  merits  is  seldom  given  is  the  pusher 
grade.  The  prevalence  of  opinion  among 
railway  operating  men  is  against  such 
grades,  but  no  Special  reason  can  be  given. 
The  question  comes  squarely  back  to  car- 
dinal principles — fixed  charges  and  train- 
miles.  In  many  cases,  where  long  stretches 
of  non-revenue  producing  mileage  would  be 
forced  to  maintain  a  continuous  light 
grade  line,  with  abnormal  expense  in  con- 
struction and  maintenance  involved,  a  thor- 
ough study  of  the  value  of  pusher  grades 
would  surprise  some  engineers  who  have 
been  prone  to  give  them  no  consideration. 

The  matter  of  maximum  rate  of  grade 
being  decided,  its  distribution  becomes  a 
problem  of  importance.  Economical  move- 
ment of  trains  demands  that  they  shall  be 
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moved,  not  only  with  as  large  a  tonnage  as 
time  will  permit,  but  that  they  shall  be 
moved  solidly  for  the  greatest  distance 
practicable  to  avoid  both  loss  of  time  and 
eoet  of  intermediate  switching.  Thus,  if 
the  proposed  line  is  to  be  more  than  the 
economical  length  of  one  engine  run,  then 
the  grades  of  each  separate  operating  run 
must  be  worked  out  as  an  individual  prob- 
lem. And  wherever  any  difference  in  rates 
of  maximum  grades  may  exist  between  dif- 
ferent runs,  it  should  be  eliminated  by 
adaptations  of  different  classes  of  power,  so 
that  a  continuous  unbroken  movement  of 
a  uniform  tonnage  train  can  be  made  over 
the  entire  road.  When  we  reflect  that  the 
average  daily  movement  of  a  freight  car  is 
less  than  one-fourth  of  the  daily  mileage 
that  the  railways  are  paying  train  and  en- 
gine crewrf  for,  it  becomes  very  apparent 
that  the  fewer  inducements  that  are  given 
for  holding  up  and  switching  a  train,  the 
better  will  be  the  operating  results. 

Unbalanced  Traffic 

The  economic  adjustment  of  grades,  in 
cases  where  the  traffic  is  unbalanced,  pre- 
sents a  complicated  problem.  Many  times 
this  question  is  simplified  by  the  nature  of 
the  countr>-,  as  in  case  of  roads  built  to 
handle  the  products  of  mines,  which  are 
often  situated  in  high  altitudes.  No  set 
rules  can  be  made  to  govern  each  case,  but 
here  is  where  the  operating  experience  of 
the  engineer,  combined  with  his  knowledge 
of  construction  and  operation  costs  will,  as 
a  rule,  produce  the  best  results. 

The  effects  of  curve  resistance,  not  only 
in  the  absorption  of  power,  but  in  the  in- 
creased cost  of  maintenance  of  track  and 
rolling  stock,  are  too  well  appreciated  to 
need  discussion  here.  The  compensation 
for  curvature,  if  properly  applied,  will 
largely  eliminate  the  first  handicap,  al- 
though, as  it  is  sometimes  applied,  without 
due  consideration  as  to  location  or  curve, 
speed  and  length  of  train,  it  is  not  of  the 
full  value  that  it  should  be.  Practically 
each  curve  presents  a  problem  which  should 
be  worked  out  on  its  own  individual  merits. 

To  what  extent  permanent  work  should 
enter  into  the  construction  of  the  line  is  a 
consideration  that  must  be  governed  large- 
ly by  circumstances.  There  are  times  and 
occasions  when  the  building  of  masonry 
structures,  steel  bridges,  expensive  sta- 
tions, etc.,  cannot  be  considered.  The  com- 
paratively cheap  cost  of  timber  in  some  lo- 
calities, and  the  absence  of  definite  knowl- 
edge as  to  required  capacity  of  waterways, 
fully  justify  its  use  in  many  instances.  In 
the  construction  of  almost  every  new  line 
there  are  instances  where  the  expenditure 
of  large  sums  can  be  deferred  for  long 
periods,  or  until  the  road  has,  by  con- 
stantly increasing  earnings,  fully  justified 
such  expenditures. 

Terminals  All-Important 

But  the  economic  consideration  which,  it 
would  seem  from  results,  usually  receives 
little  attention,  but  which,  without  doubt, 
deserves  very  much,  is  the  providing  for 
proper  terminals  of  a  capacity  not  only 
snflicient  for  the  present,  but  also  suscept- 
ible of  enlargements  for  future  require- 
ments. It  is  a  safe  assertion  that  no  one 
cause,  from  a  physical  standpoint,  con- 
tributes more  to  the  high  cost  of  operation 
or  is  a  greater  handicap,  in  giving  good 
service  than  the  poor  terminals  of  mo.st  of 
our  railroads.  If  it  becomes  necessary  to 
economize  do  it  out  on  the  line,  but  not  at 


stations;  and  especially  not  at  terminals 
proper,  particularly  in  the  area  of  real 
estate  secured.  And  these  terminals  should 
be  located  as  near  the  center  of  commercial 
and  manufacturing  activity  as  possible, 
especially  if  traffic  competition  exists,  or  is 
liable  to  exist,  as  is  generally  the  case. 

The  field  of  railway  promotion  and 
building  is  still  open,  and  the  writer  be- 
lieves it  will  widen  and  become  again  at- 
tractive when  the  financial  situation  be- 
comes normal,  and  when  the  general  public 
understands  and  admits  the  community  of 
interest  which  exists  between  it  and  the 
railways.  The  field  is  a  legitimate  one,  but 
it  must  be  cultivated  on  strict  business 
principles,  a  few  of  which  the  writer  has 
endeavored  to  point  out. 


City  Planning— What  It  Is— 
Four  Main  Features 

By  NELSON  P.  LEWIS  . 
Chief  Engineer,  Board  of  Estimate  and  Apportion- 
ment, New  York  City 

THE    CONVENIENCE    and    attractive- 
ness of  a  city  will  depend  upon  four 
features  of  its  plan; 

1.  The  transportation  system,  or  the 
means  provided  for  getting  in  and  out  of 
the  city,  and  for  quick  movement  of  pass- 
engers and  freight  from  one  part  of  the 
town  to  another. 

2.  The  street  system  in  and  through 
which  the  daily  business  is  done  and  by 
which  the  people  gain  access  to  their  homes 
and  pass  from  these  homes  to  their  work, 
recreation  and  amusement. 

3.  The  park  and  recreation  facilities 
upon  which  the  comfort  and  health  of  the 
community  are  to  a  large  degree  dependent. 

4.  The  location  of  public  buildings,  which 
may  render  the  conduct  of  public  business 
convenient  or  difficult  and  may  give  a  fa- 
vorable or  unfavorable  impression  to 
visitors. 

Transportation 

The  modern  city  owes,  in  most  cases  its 
genesis,  and  in  all  cases  its  grovrth  and 
prosperity  to  its  facilities  for  internal  com- 
munication and  for  easy  access  to  its 
sources  of  supply  and  to  markets  for  the 
disposal  of  its  manufactured  products.  The 
fullest  consideration  should,  therefore,  be 
given  to  the  general  problem  of  transporta- 
tion in  the  original  planning  of  a  city,  and 
ample  facilities  to  enter  and  leave  a  city 
are  as  important  as  those  for  inter-commu- 
nication between  the  different  parts  of  the 
same  city.  In  a  paper  presented  to  the 
city-planning  conference  in  Chicago  in  1913 
[abstracted  in  the  Engineering  Record  of 
July  19,  1913,  page  65]  Milo  R.  Maltbie 
points  out  that  the  city  which  has  the  best 
transportation  facilities  by  land  and  water 
is  the  one  which  will  increase  most  rapidly 
and  that  "the  city  which  has  the  cheapest, 
most  rapid  and  most  convenient  facilities 
for  communication  between  its  various 
parts  is  the  city,  other  things  being  equal, 
which  has  the  most  productive  and  health- 
ful citizenship.  The  transportation  prob- 
lem is  a  separate  subject,  however,  and  will 
be  referred  to  in  this  paper  only  in  its  re- 
lation to  fundamental  city  planning. 

Correlation  of  Terminals 
Seaport  cities  have  been  slow  to  appre- 
ciate the  need  of  the  proper  correlation,  if 
not    the    unification,    of    rail    aiid    water 
terminals.      Railroad   terminals   are   often 


planned  as  if  there  were  no  other  means  of 
transportation.  Shipping  terminals  are 
likewise  designed  as  though  railroad  con- 
nections were  of  little  or  no  importance. 
Only  recently  has  the  problem  of  port  or- 
ganization attracted  the  attention  which  it 
deserves.  Too  much  emphasis  cannot  be 
laid  upon  the  need  of  keeping  in  mind  from 
the  beginning  the  proper  connection  of 
railway  lines  with  each  other  and  with  the 
terminals  for  water-borne  traffic. 

Railway  and  waterfront  terminals, 
though  neglected  in  the  original  planning 
of  a  city,  can  be  provided  or  enlarged  not- 
withstanding the  fact  that  the  general  city 
plan  did  not  contemplate  their  need,  even 
though  the  cost  of  doing  so  will  be  very 
great;  but  the  handicap  placed  upon  the 
intra-urban  transit  system  through  an  in- 
adequate and  badly  arranged  street  sys- 
tem can  never  be  fully  overcome.  It  is 
impossible,  also,  to  anticipate  just  how  a 
city  will  grow  or  what  transit  lines  will  be 
required  first. 

Wide  Streets  for  Transit  Lines 

In  great  cities  elevated  and  underground 
railways  may  be  required  on  certain 
streets;  these,  however,  will  be  few  and 
will  be  confined  to  the  most  heavily  trav- 
eled routes  on  which  the  surface  lines  will 
have  preceded  them.  A  street  which  will 
accommodate  a  double-track  surface  rail- 
way and  leave  room  for  vehicles  between 
■the  cars  and  the  curb  will  also  accommo- 
date a  two-track  underground  railway  with 
station  platforms,  while  the  difficulty  and 
cost  of  constructing  rapid-transit  lines  in 
city  streets  are  so  intensified  in  narrow 
streets  that  the  provision  of  adequate 
street  widths  for  transit  purposes  is  fully 
justified. 

By  far  the  greatest  mileage  of  railway 
lines  in  any  city  will  be  the  surface  tracks 
in  the  streets,  operated  by  the  overhead 
trolley  system.  The  inflexibility  of  the 
surface  railway  in  comparison  with  motor- 
buses  and  other  free-wheel  vehicles  necessi- 
tates a  greater  roadway  width  for  their 
accommodation,  and  unless  there  is  room 
for  other  vehicles  to  pass  between  the  cars 
and  the  curb,  congestion  will  result.  The 
author  believes  that  any  street  which  is 
likely  to  be  called  upon  to  accommodate 
surface  railway  tracks  should  be  given  a 
width  of  not  less  than  70  ft.,  while  in  the 
case  of  main  traffic  arteries  where  elevated 
or  underground  railways  may  also  be  re- 
quired, such  width  should  in  no  case  be  less 
than  80  ft. 

Street  System 

There  have  been  a  few  cases  where  im- 
portant cities  have  been  planned  as  a  unit; 
where  the  administrative  center,  the  com- 
mercial, industrial  and  residential  districts, 
the  lines  of  transportation  and  their  ter- 
minals, have  been  laid  out  after  careful 
study  to  meet  conditions  which  could  be  . 
confidently  expected  or  to  a  large  degree 
controlled.  Washington  is  one  of  the  most 
notable  instances  of  such  city  planning. 
The  city  planner  usually  finds,  however, 
that  the  beginning  has  already  been  made, 
a  beginning  which  may  prove  a  serious 
handicap  or  may,  though  less  frequently, 
be  an  admirable  nucleus  for  the  larger  plan. 
Most  old  cities  have  simply  grown  with 
very  little  planning.  Comprehensive  plans, 
where  such  have  been  prepared,  are  of 
comparatively  recent  date  and  have  had  to 
adapt  themselves  as  well  as  might  be  to  the 
older  portions  of  the  towns  as  they  were, 
and  make  designs  for  sections  not  yet  de- 
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veloped  canform  with  the  haphazard 
growth  which  had  already  taken  place. 
Plans  of  such  cities,  therefore,  commonly 
consist  of  a  number  of  separate  designs 
more  or  less  unrelated  to  each  other,  abut- 
ting upon  the  confused  and  uneconomic 
system  of  streets  in  the  old  town,  which  in 
most  cases  has  persisted  as  the  actual 
center. 

Streets  in  Undeveloped  Sections 

In  every  city,  however,  there  are  large 
areas  not  yet  developed  and  not  even 
planned,  where  opportunities  are  presented 
to  design  a  street  system,  the  different 
parts  of  which  will  be  properly  located  with 
respect  to  each  other  and  to  such  modifi- 
cation of  the  system  of  the  existing  town 
as  may  ultimately  be  carried  into  effect. 
Too  often  these  undeveloped  sections  are 
planned  as  if  they  were  so  many  different 
urban  areas  unrelated  to  each  other  or  to 
the  original  city,  and  too  often  the  obvious 
blunders  of  the  older  sections  are  repeated 
in  the  new  additions. 

In  nearly  all  cases  where  a  street  plan  is 
to  be  devised,  whether  it  be  for  a  large 
area  which  can  be  treated  almost  as  an 
entire  city  in  itself,  or  for  a  smaller  tract 
contiguous  to  the  built-up  portion  of  an 
important  city,  the  first  essential  is  an 
accurate  plan  of  the  existing  roads  show- 
ing their  widths  and  the- buildings  fronting 
upon  them.  The  old  highways  which  serve 
to  connect  villages  or  centers  of  population 
have  a  good  excuse  for  existence  and  serve 
a  useful  purpose;  they  lead  where  people 
want  to  go  and  are  likely  to  be  fairly  di- 
rect. Their  alignment  may  be  somewhat 
faulty,  their  grades  excessive  in  some 
places,  and  their  widths  inadequate  in  view 
of.  the  fact  that  they  will  naturally  become 
the  main  lines  of  traffic  for  the  urban  dis- 
trict which  will  include  them.  With  such 
straightening  and  widening  as  may  be 
deemed  necessary  and  such  changes  in  line 
as  will  reduce  excessive  grades,  these  old 
roads  will  be  the  logical  basis  of  the  street 
plan  which  is  to  be  prepared.  When  they 
have  been  platted,  it  will  be  obvious  that 
additional  roads  will  be  needed,  some  to 
establish  cross  connections,  others  to  give 
greater  directness  to  the  roads  traversing 
the  entire  territory,  others  as  bypasses 
around  groups  of  buildings  so  located  as 
to  render  the  widening  of  some  portions 
of  the  old  roads  unduly  expensive,  and  still 
others  to  furnish  lines  of  main  drainage 
along  the  valleys  through  which  the  lateral 
sewers  and  subsidiary  trunks  must  ulti- 
mately find  their  outlets. 

Primary  Streets 

While  no  one  can  predict  with  any  cer- 
tainty the  precise  manner  in  which  any 
city  will  grow,  the  purpose  of  the  prelim- 
inary design  is  to  establish  lines  of  least 
resistance  which  future  development  is 
quite  likely  to  follow.  The  streets  laid 
down  in  this  plan  will  probably  become  the 
main  arteries  of  traffic.  They  will  divide 
the  territory  into  a  series  or  irregular  fig- 
ures having  three,  four  or  more  sides, 
which  sides  may  be  a  quarter  or  a  half  a 
mile  or  more  in  length.  These  areas  must 
be  subdivided  by  secondary  roads  in  the 
location  of  which  regard  should  be  paid 
wherever  possible  to  property  subdivision, . 
to  the  possibility  of  some  of  them  develop- 
ing into  main  traffic  roads,  and  to  the 
avoidance  of  awkward  junctions  with  the 
main  roads  already  laid  down,  which  would 
result  in  confusion  of  traffic.    It  is  difficult 


to  say  how  wide  the  primary  and  secondary 
roads  should  be  made.  The  Royal  Commis- 
sion on  London  Traffic  in  its  report,  made 
some  years  ago  after  an  exhaustive  study, 
suggested  the  following  widths:  Main 
avenues  140  ft.,  first-class  arterial  streets 
100  ft,  second-class  arterial  streets  80  ft., 
third-class  streets  60  ft.,  fourth-class 
streets  40  to  60  ft.  This  scale  of  widths 
may  be  somewhat  over-generous  and  might 
involve  unnecessarily  great  cost. 

Lastly  will  come  the  minor  streets  which 
will  serve  almost  entirely  for  access  to 
dwellings.  Their  alignment  and  grades  are 
of  little  importance.  The-  chief  concern  is 
that  they  should  be  so  laid  out  as  to  fur- 
nish ample  light  and  air  and  discourage,  if 
not  prevent,  a  too  intensive  development 
with  rear  buildings  in  case  the  city  ord- 
nances do  not  prohibit  this  menace  to 
health  and  decent  living..  To  plan  far  in 
advance  the  precise  location  of  these  minor 
streets  is  not  necessary,  if  it  be  not  un- 
wise. There  is  no  reason  why  a  street 
which  is  to  be  devoted  to  private  residences 
should  be  long  and  straight.  Among  the 
most  attractive  features  of  a  city  are  small 
residential  areas  treated  in  a  distinctive 
way,  each  with  a  character  of  its  own, 
which  the  visitor  stumbles  upon  with 
agreeable  surprise.  If  these  minor  sub- 
divisions are  planned  at  different  times  or 
by  different  persons,  this  variety  in  treat- 
ment is  more  likely  to  be  realized.  The  im- 
portant thing  is  that  the  skeleton  should  be 
created  first. 

While  directness  is  desirable  in  the  main 
and  even  the  secondary  streets,  it  does  not 
follow  that  such  streets  should  be  perfectly 
straight;  in  fact,  straight  streets  are  sel- 
dom interesting.  Neither  need  circum- 
ferential or  curved  streets  be  laid  out  with 
perfect  symmetry.  In  studying  a  plan  the 
slightest  departure  from  symmetry  is  no- 
ticeable, but  on  the  ground  it  cannot  be 
detected.  One  can  ride  or  walk  along  a 
boulevard  following  a  sweeping  curve  and 
be  unconscious  of  the  fact  that  its  radius 
is  frequently  changing. 

Parks  and  Recreation  Facilities 

The  city  park,  located,  acquired  and  de- 
veloped as  a  public  playground,  is  a  mod- 
ern idea  and  is  a  result  of  the  steadily  in- 
creasing size  of  our  cities.  The  park  sys- 
tem, however,  is  usually  of  haphazard 
growth  and  its  place  as  a  part  of  the  city 
plan  is  not  yet  fully  appreciated.  It  is 
obvious  that  the  needs  of  a  city  for  open 
spaces  cannot  be  anticipated  to  the  same 
degree  as  can  its  requirements  for  trans- 
portation and  a  street  system.  Estimates 
have  been  made  of  the  percentage  of  a  city 
area  which  should  be  devoted  to  parks  and 
of  the  proper  number  of  people  to  each 
acre  of  park  lands,  but  the  needs  of  an 
urban  community  cannot  be  determined  in 
this  manner.  The  compactly  built  city 
where  the  individual  dwellings  have  no 
open  spaces  about  them,  where  the  streets 
are  narrow  and  where  the  average  number 
of  occupants  to  each  dwelling  is  large  re- 
quires a  greater  park  space  per  capita  and 
a  larger  space  in  proportion  to  the  area  of 
the  city.  On  the  other  hand,  where  dwell- 
ings are  detached  and  each  has  its  garden, 
where  the  streets  are  broad  and  lined  with 
trees,  the  need  of  parks  is  much  less.  The 
industrial  town  or  district  has  a  far 
greater  need  of  such  reservation  than, does 
the  residential  town  or  district,  while  it 
usually  has  less. 

It  is  frequently  argued  that  it  is  folly  to 


select  and  acquire  park  reservations  until 
the  actual  need  of  them  is  imperative,  that 
they  can  then  be  placed  where  that  need  is 
greatest,  that  the  additional  expense  of 
their  acquisition  at  the  enhanced  value, 
and  on  account  of  the  destruction  of  build- 
ings, will  be  less  than  the  carrying  charges 
and  loss  of  taxes,  and  that,  unimproved 
parks  being  of  little  value,  their  develop- 
ment at  great  cost  is  likely  to  be  under- 
taken prematurely  if  purchased  before 
they  are  actually  needed.  There  may  be 
some  instances  where  this  has  proved  to  be 
the  case  but  they  are  exceptions  rather 
than  the  rule. 

Three  Classes  of  Parks 

The  argument  that  a  park  should  not  be 
acquired  unless  it  is  to  be  improved  at  once 
is  an  unsound  one.  Public  pleasure 
grounds  may  be  divided  into  three  classes 
— the  wild  park  where  the  natural  condi- 
tions remain  undisturbed  as  far  as  pos- 
sible, the  developed  park  where  by  skilful 
treatment  and  planting  such  natural  fea- 
tures as  meadows,  woods  and  lakes  are 
combined,  and  the  formal  park  which  is 
more  in  the  nature  of  a  garden.  A  city 
park  if  of  sufficient  size  may  pass  success- 
ively through  these  stages.  There  is  no 
greater  boon  to  the  city  dweller  than  the 
opportunity  to  frequent  a  place  where  na- 
ture has  been  interfered  with  to  the  least 
possible  degree.  A  few  walks  or  roads 
through  the  woods  are  all  that  is  neces- 
sary in  the  way  of  improvement.  As  such 
parks  become  more  frequented  and  as  their 
natural  beauties  are  more  likely  to  be  de- 
stroyed, a  greater  degree  of  development 
with  more  strict  policing  may  be  required 
and  gradually  the  wild  park  becomes  a  de- 
veloped park,  while  portions  of  it  may  in 
time  be  treated  as  a  formal  garden. 

The  land  which  will  in  time  make  the 
best  parks  will  often  have  been  passed 
over  by  the  real-estate  developer  as  un- 
suited  to  his  purpose — precipitous  hillsides 
where  the  cost  of  development  would  be 
prohibitive,  creek  bottoms  or  meadows 
which  may  be  subject  to  periodical  flood- 
ing, wooded  tracts  somewhat  off  the  lines 
of  transit,  even  marshes  which  are  unfit 
for  development  until  thoroughly  drained 
— any  or  all  of  these  present  great  oppor- 
tunities for  effective  and  economical  de- 
velopment into  parks.  Their  actual  value 
is  small,  the  return  from  thern  in  taxes  is 
insignificant,  and  to  carry  them  until  their 
development  is  needed  will  not  be  a  serious 
burden. 

The  planning  of  a  park  system  should 
receive  as  careful  study  as  the  planning  of 
a  transportation  or  street  system,  and  it 
is  just  as  much  a  part  of  a  comprehensive 
city  plan.  While  it  is  obviously  impossible 
to  formulate  as  definite  a  plan  for  parks 
as  for  streets,  there  must  be  some  relation 
between  them,  not  necessarily  an  economic 
relation,  not  even  a  ratio  between  the  total 
area  of  parks  and  that  of  the  city,  not  a 
m£iximum  and  minimum  of  size  nor  any 
standard  as  to  their  .shape.  It  may  be  said 
that  in  planning  a  city  the  park  reserva- 
tions should  be  governed  by  the  street  sys- 
tem. While  this  is  true,  the  streets  should 
also  bear  some  relation  to  the  park  system. 

Parks  Should  Be  Connected 

In  planning  a  system  of  parka  provision 
should  be  made  for  connecting  them.  Ex- 
perience seems  to  show  that  streets  more 
than  100  ft.  in  width  rarely  develop  into 
business  thoroughfares.     Consequently,    if 
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those  which  are  to  serve  as  park  connec- 
tions or  parkways  are  given  a  width  of 
from  120  to  150  ft.,  business  will  be  likely 
to  avoid  them,  while  such  width  will  be 
su£Scient  to  provide  certain  park  features 
when  the  time  comes  for  their  develop- 
ment. 

The  judicious  selection  of  the  park  areas 
will  require  skill  and  judgment,  and  the 
adTice  of  a  competent  landscape  engineer 
or  architect  should  be  secured.  To  defer 
this  until  the  time  comes  for  actual  de- 
velopment is  unwise.  Expert  knowledge  as 
to  the  possibilities  of  the  different  park 
sites  is  worth  far  more  than  skill  in  adapt- 
ing an  unsuitable  site  to  the  desired  pur- 
pose. 

PuBuc  Buildings 

The  designation  "public  buildings"  is 
commonly  used  as  applying  only  to  those 
in  which  the  business  of  the  Nation,  State 
or  city  may  be  conducted.  In  their  rela- 
tion to  city  planning  there  are  many  oth- 
ers which  can  properly  be  called  "public 
buildings,"  not  only  libraries  and  museums, 
but  also  schools,  penal  and  charitable  in- 
stitutions, markets,  hospitals,  police  and 
fire  houses,  baths  and  structures  connected 
with  water  supply  and  drainage.  They  may 
also  include  churches  and  buildings  used 
for  amusement  and  entertainment  under 
private  as  well  as  public  management,  and 
railway  stations  and  terminals,  lighting 
and  heating  plants,  financial  institutions,  etc. 

The  eflfective  grouping  of  public  build- 
ings to  create  civic  centers  has  received 
much  attention  of  late  and  appears  to  have 
become  somewhat  of  a  passion  in  American 
cities.  Numberless  towns,  great  and 
small,  and  even  villages,  are  now  studying 
this  problem.  The  aim  of  city  planners  and 
architects  is  usually  to  locate  public  build- 
ings, whether  isolated  or  in  groups,  so  that 
each  building  shall  be  a  single  unit,  even 
though  it  may  bear  a  certain  relation  to 
others.  Each  building  is  given  a  site  of 
ita  own  with  due  regard  for  those  of  its 
neighbors. 

[In  the  next  issue  the  Engineering 
Record  will  abstract  the  remainder  of  Mr. 
Lewis'  valuable  paper,  which  goes  into 
more  detail  regarding  the  working  out  and 
financing  of  the  city  plan,  and  closes  with 
an  appeal  to  the  engineer  to  take  a  broader 
part  in  the  work. — Editor.  | 


Does  Irrigation  Pay  ? 

By  F.  H.  NEWELL 

FormerlylDirector,    U.    S.    Reclamation    Service, 

Washington,  D.  C. 

THE  ENGINEER  who  plans  and  builds 
irrigation  works  sometimes  forgets  that 
on  the  back  of  the  farmer  the  entire  super- 
structure of  the  development  rests.  Land- 
owner, investor,  promoter.  State  and  na- 
tion, all  look  to  the  farmer  to  justify  the 
effort  made  in  irrigation  development.  With 
a  wider  view  of  his  opportunities  and  re- 
sponsibilities, the  engineer  is  beginning  to 
appreciate  the  fact  that  he  has  a  duty  in 
seeing  to  it  that  the  works  are  planned  and 
built  with  primary  consideration  of  the 
farmer's  need  and  personality.  We  have 
given  more  thought  to  the  legal  status  of 
the  irrigated  land  than  to  the  ability  of 
this  land  to  produce  crops. 

Fabming  as  a  Business 

The  Department  of  Agriculture,  through 
its  Office  of  Farm  Management,  has  begun 
to  bring  together  results  of  careful  studies, 


analyzing  the  condition  of  the  farm  from  a 
business  standpoint  and  bringing  out  clearly 
the  fact  that  the  average  farmer  obtains 
for  his  investment  and  labor  about  5  per 
cent  on  the  capital  involved  and  an  earning 
about  equal  to  the  wages  of  a  day  laborer. 
If  he  employs  farm  labor,  the  cost,  under 
prevailing  conditions  of  high  prices  and 
inefl^icienty,  may  eat  up  a  great  part  of 
these  scanty  earnings.  These  considera- 
tions of  cost  and  returns  from  the  irriga- 
tion farm  are  fundamental  in  any  discus- 
sion of  the  economic  advisability  of  irriga- 
tion, and  it  may  be  said  that  the  study  of 
irrigation  farming  as  a  business  should 
be  a  part  of  the  irrigation  engineer's  duty 
as  well  as  that  of  the  promoter  and  investor. 
The  economic  importance  to  the  nation  of 
the  development  of  irrigation  is  best  illus- 
trated by  the  fact  that  the  crops  produced 
under  irrigation  in  1909  aggregated  in  value 
over  $180,000,000,  or  an  average  of  $25  per 
acre  irrigated.  The  total  amount  of  money 
then  invested  in  the  various  irrigation  en- 
terprises was  over  $300,000,000.  These  irri- 
gation systems  were  by  no  means  complete, 
and  the  lands  were  not  all  fully  developed. 
If  we  should  throw  out  of  consideration 
the  farms  on  which  irrigation  had  just  been 
begun,  or  which  were  not  brought  up  to 
fair  condition  of  cultivation,  the  average 
crop  production  would  be  much  larger.  For 
example,  in  the  State  of  Washington  where 
the  lands  were  more  carefully  handled,  and 
largely  in  fruit,  the  average  was  nearly 
$50  per  acre. 

The  Investor 

The  success  of  the  promoter  and  of  the  in- 
vestor whom  he  interests  in  the  work  is  not 
merely  a  personal  affair;  it  is  one  in  which 
the  State  and  nation  may  take  a  proper 
interest,  as  leading  to  a  larger  development 
and  use  of  the  otherwise  untouched  re- 
sources of  the  commonwealth.  It  is  a  mat- 
ter of  public  importance  that  the  investor 
be  shown  that  there  exist  fair  and  safe 
opportunities  for  profitable  use  of  his 
money,  in  storing  the  floods  and  in  diverting 
the  otherwise  waste  waters  to  lands,  which, 
without  this  added  moisture,  are  unpro- 
ductive. 

In  the  case  of  irrigation  bonds,  for  ex- 
ample, it  may  be  necessary,  in  order  to 
make  these  more  attractive  to  the  investor, 
that  some  of  the  States  safeguard  these 
to  a  larger  extent  than  in  the  past,  not  only 
by  throwing  added  protection  of  law  about 
the  bonds,  but  also  by  going  still  further 
and  adopting  methods  which  may  be  com- 
parable to  those  of  the  pure  food  laws,  or 
so-called  blue-sky  enactments. 

In  many  instances  the  lands  have  been 
sold  to  newcomers,  who,  with  more  enthusi- 
asm than  capital,  have  paid  out  their  last 
dollar  in  making  a  first  payment  and  who 
have  agreed  to  make  deferred  payments  at 
an  interest  rate  which  perhaps  originally 
was  8  per  cent,  but  has  been  gradually 
raised  to  10  or  12  per  cent,  or  even  more. 
This  results  in  a  burden  which  cannot  pos- 
sibly be  carried  by  the  ordinary  tiller  of 
the  soil,  particularly  under  pioneer  condi- 
tions. It  is  these  heavy  interest  charges 
on  land  purchases  which  are  causing  the 
greatest  distress  in  the  irrigated  region. 
Moreover,  the  irrigators  are  usually  land 
poor,  in  the  sense  that  each  man  is  attempt- 
ing to  handle  more  land  than  he  can  fully 
utilize  with  the  labor  and  capital  avail- 
able, and  is  paying  the  heavy  interest 
charges  for  this  excess  land,  these  eating  up 
all  possible  profits. 

Investigations  made  show  that  through- 


out the  arid  region  the  prices  for  unde- 
veloped land  which  is  susceptible  of  irriga- 
tion have  ranged,  as  above  stated,  often, 
from  $50  to  $100  per  acre,  the  purchases 
being  usually  made  on  installments,  with 
about  a  fifth  or  a  tenth  down  and  the  bal- 
ance in  from  5  to  10  yr.,  and  at  interest 
rates  rarely  as  low  as  6  per  cent  and  more 
often  at  8  per  cent  and  upwards. 

The  taxes  on  these  lands  are  necessarily 
large,  because  the  country  is  in  a  pioneer 
condition.  Everything  must  be  done;  roads 
must  be  built,  schoolhouses  erected  and  pro- 
vision made  for  county  and  other  officials. 
Everything  is  new  and  untried,  and  there  is 
general  lavishness  in  these  matters,  such 
as  accompanies  an  influx  of  population.  In 
the  case  of  homestead  land  for  which  patent 
has  not  been  issued,  taxes  usually  cannot  be 
levied  on  these  lands,  but  the  improvements 
may  be  assessed.  The  valuation  is  usually 
low,  being  a  half,  or  even  much  less,  of  the 
sale  price,  but  the  tax  rates  may  run  as 
high  as  2  per  cent,  or  more,  on  this  valua- 
tion. 

The  large  expense,  however,  on  the  raw 
land,  after  the  purchase  price,  is  that  of 
leveling  and  subduing  the  soil.  In  some 
favored  areas  where  the  surface  has  not 
been  cut  by  winds  and  rains  and  where 
there  is  little  vegetation  the  cost  may  be 
as  low  as  $10  or  $15  an  acre.  In  other  cases, 
such  as  on  the  rich  alluvial  soils  near  Yuma, 
Ariz.,  the  removal  of  the  he^vy  growth 
of  Cottonwood  and  willows  and  the  bringing 
of  the  surface  to  proper  level  may  cost  $50 
an  acre,  or  even  more.  This  cost,  however, 
is  largely  that  of  the  labor  of  the  owner 
himself  and  usually  requires  little  cash  out- 
lay. The  cost  of  improvements,  equipment, 
stock,  feed,  seed  and  trees  for  a  40-acre 
farm  may  range  from  $2,975  to  $4,520. 

Farm  Returns 

A  study  made  by  the  Office  of  Farm  Man- 
agement of  the  Department  of  Agriculture 
as  to  what  the  farm  contributes  directly  to 
the  farmer's  living  shows  that  of  483 
families  in  ten  representative  agricultural 
districts,  the  average  annual  value  of  the 
food,  fuel,  and  use  of  the  dwelling  in 
families  of  between  four  and  five  persons 
is  between  $400  and  $500  per  family,  aver- 
aging a  little  over  $90  per  person.  In  the 
estimates  of  the  returns  from  the  farm,  it 
is  assumed  that  the  owner  is  entitled  to  6 
per  cent  interest  on  the  true  value  of  the 
investment  which  he  has  made.  Returns 
from  southern  Utah  relate  to  sixty-nine 
farms,  which  are  fairly  representative  of 
conditions  throughout  the  arid  regions 
where  the  pioneer  stage  has  been  passed. 
The  average  size  of  these  sixty-nine  farms 
was  under  50  acres,  and  the  crop  area  about 
30  acres.  The  average  capital  invested  was 
$9,000,  or,  in  round  numbers,  $175  per  acre, 
including  all  improvements.  The  receipts 
were  slightly  under  $1,500,  and  out  of  these 
were  paid  a  little  over  $600  for  expenses, 
leaving  a  net  farm  income  of  nearly  $900,  of 
which  the  labor  income  was  figured  at  a 
little  over  $400,  leaving,  in  round  numbers, 
$500  for  the  earning  of  the  investment  and 
of  the  farm  itself. 

Taking  out  of  the  sixty-nine  farms  a 
group  of  thirty,  which  are  devoted  mainly  to 
fruit  and  the  raising  of  sugar  beets,  we 
have  an  average  size  of  60  acres,  of  which 
a  little  over  40  acres  are  cropped.  The 
capital  invested  is  a  little  under  $12,000 
and  the  receipts  approximately  $2,000,  with 
an  expense  of  $950,  leaving  a  farm  income 
of  about  $1,000,  of  which  the  labor  income 
is  something  over  $600. 
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With  the  energy  and  thrift  which  are 
necessary  for  success  in  almost  any  line  of 
endeavor,  the  farmer  on  irrigated  land  has 
the  possibility  of  increasing  his  profits  to 
a  large  degree,  and  with  greater  assurance 
of  continued  success  than  in  many  other  en- 
terprises. He  is  sure  of  a  home  and  food 
for  the  family,  and,  with  the  comparatively 
dense  settlement  of  an  intensively  cultivated 
region,  he  can  enjoy  many  conveniences, 
such  as  graded  schools — and  often  electric 
light  and  power.  He  also  has  the  oppor- 
tunity to  secure  constant  and  increasing 
profits,  dependent  almost  wholly  upon  his 
initiative  and  strength. 

The  question  of  increasing  the  profits  is 
one  which,  as  in  almost  any  other  business, 
is  dependent,  first,  upon  the  capital  avail- 
able, and,  second,  upon  the  skill  with  which 
this  is  used.  There  are  certain  limits,  how- 
ever, which  define  the  size  of  the  individual 
business.  In  the  case  of  ordinary  farming 
in  the  East,  it  has  been  found,  for  example, 
that  about  200  acres,  representing  an  in- 
vestment of,  say,  $20,000,  is  the  most  ad- 
vantageous ;  the  extent  of  land  and  amount 
of  capital  being  most  nearly  adapted  to  the 
strength  and  ability  of  the  good  farmer. 
Beyond  this  limit,  it  is  necessary  to  employ 
hired  labor,  and  often  at  a  loss. 


Economic  Factors  All-Impor- 
tant in  Rural  Highways 

By  LOGAN  WALLER  PAGE 
Director,  U.  S.  Office  of  Public  Roads,  Washing- 
ton, D.  C. 

THE  highway  engineer  should  be  able  to 
determine  what  to  build  and  where  to 
build  it,  as  well  as  how  the  building  is  to  be 
done,  and  he  should  bear  in  mind  that  as 
much  waste  is  likely  to  result  from  im- 
proving the  wrong  roads  or  employing 
wrong  types  of  improvement  as  from  using 
faulty  materials  or  methods  in  making  the 
improvements.  It  seems  well  to  consider 
briefly,  therefore,  the  extent  to  which  de- 
terminations of  each  character  may  be 
rationalized. 

The  only  reasonable  basis  for  determining 
which  of  perhaps  a  great  number  of  public 
roads  in  a  community  should  be  improved, 
or  the  order  in  which  improvements  should 
take  place,  is  public  convenience.  In  order 
to  make  each  improvement  add  the  maxi- 
mum amount  to  the  convenience  of  the 
public,  however,  it  is  necessary  that  the 
engineer  who  plans  the  improvements  shall 
have  a  comprehensive  understanding  of  the 
economic  and  social  relationship  which  ex- 
ists between  different  parts  of  the  com- 
munity under  consideration  and  also  the 
effect  which  different  roads,  if  improved, 
would  have  in  making  this  relationship  more 
advantageous. 

Plan  Model  System 

In  order  to  gain  a  comprehensive  under- 
standing of  this  kind  it  is  usually  necessary 
for  the  engineer  to  prepare  a  plan  showing 
the  various  highways  in  proper  relation  to 
each  other,  and  showing  also  how  popula- 
tion and  industries  are  distributed.  The 
amount  and  character  of  traffic  using  each 
important  road,  or  which  would  use  an  im- 
proved road  having  the  same  location,  may 
be  estimated  by  means  of  traffic  counts  or 
otherwise,  and  should  be  shown  on  the  plan. 

With  such  a  plan  before  him,  it  is  prac- 
ticable for  an  engineer  to  lay  out  an  intelli- 
gent system  of  improved  highways  Which 
would  accommodate  the  entire  community. 


and  to  assign  relative  weights  to  each  unit 
of  the  system  according  to  its  importance. 
This  system  would  serve  as  a  model  toward 
the  development  of  which  all  road  improve- 
ment work  should  be  directed,  but  which 
might  be  readily  modified  to  meet  the 
exigencies  arising  as  the  system  developed. 

Economic  Considerations 
The  proper  type  of  improvement  for  any 
particular  road  ordinarily  depends  for  the 
most  part  on  purely  economic  considera- 
tions. The  principal  factors  which  affect 
the  economic  efficiency  of  an  improved  road 
and  upon  which  economic  comparisons 
should  be  based  are:  First,  cost  of  con- 
struction; second,  cost  of  maintenance; 
third,  amount  and  character  of  traffic,  and 
fourth,  the  average  unit  cost  of  hauling 
before  and  after  the  improvement  is  made. 
If  these  factors  be  all  intelligently  con- 
sidered for  each  of  the  types  of  any  or- 
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dinary  road,  it  is  apparent  that  the  most 
economical  type  in  theory  may  be  readily 
selected. 

The  first  factor,  cost  of  construction,  can 
usually  be  satisfactorily  estimated  for  any 
particular  road,  when  the  conditions  which 
affect  the  availability  of  materials,  the  char- 
acter of  labor,  the  prevailing  gradients,  etc., 
are  understood. 

The  second  factor,  cost  of  maintenance, 
is  dependent  on  the  character  of  material 
used,  the  volume  and  character  of  traffic, 
and  the  climatic  and  topographic  conditions 
which  affect  the  road  under  consideration. 
This  array  of  variables,  especially  when  it 
is  considered  that  traffic  conditions  are 
constantly  changing,  makes  the  cost  of 
maintenance  appear  at  first  glance  almost 
indeterminate.  For  most  types  of  road  im- 
provement, however,  the  effect  of  these 
variables  can  be  estimated  within  reasona- 
bly close  limits  from  the  data  already  avail- 
able, and  the  Office  of  Public  Roads  is  now 
working  in  co-operation  with  State  high- 
way departments  and  other  interested  per- 
sons in  an  effort  to  make  these  data  more 
nearly  complete.  It  is  hoped  that  within  a 
short  time  the  information  which  is  being 
collected  can  be  so  reduced  and  correlated 
that  the  cost  of  maintaining  any  particular 
type  of  improved  road,  under  any  given  set 
of  ordinary  conditions,  can  be  estimated 
with  a  very  satisfactory  degree  of  accuracy. 


The  third  factor,  amount  and  character 
of  traffic,  has  its  principal  importance,  from 
an  economic  view  point,  in  the  effect  which 
it  has  on  the  cost  of  maintenance. 

The  fourth  factor,  average  unit  cost  of 
hauling  before  and  after  the  improvement, 
varies  very  slightly  for  different  types  of 
improved  roads,  provided  that  they  are  all 
equally  well  maintained.  The  real  economic 
justification  for  improving  any  road  hinges 
on  this  matter  of  reduction  in  the  cost  of 
hauling,  however,  and  it,  therefore,  deserves 
the  most  careful  consideration.  If  the  unit 
cost  of  hauling  before  and  after  the  im- 
provement, and  the  total  volume  of  traffic 
using  the  road  are  known,  the  total  annual 
saying  resulting  from  the  improvement  can 
evidently  be  estimated;  and,  if  the  improve- 
ment is  to  be  justified  economically,  this 
total  annual  saving  must  be  sufficient,  after 
all  costs  for  maintenance  and  repairs  are 
deducted,  to  pay  a  reasonable  interest  on  the 
original  investment.  To  determine  what 
type  of  improvement  will  return  the  largest 
net  rate  of  interest  on  the  original  invest- 
ment is  the  sole  purpose  of  making  an 
economic  investigation. 

State  Control  Desirable 

If  a  model  system  of  highways  has  been 
previously  worked  out,  and  the  importance 
of  each  unit  in  the  system  has  been  prop- 
erly weighted,  it  is  apparent  that  the  in- 
vestigation for  determining  the  proper  type 
of  improvement  to  employ  oh  each  road 
will  be  greatly  simplified.  It  is  also  ap- 
parent that  the  more  comprehensive  this 
system  can  be  made  within  reasonable 
limits,  the  less  will  be  the  duplication  of 
work  required  and  the  greater  will  be  the 
possibility  of  securing  satisfactory  results 
through  efficient  organization.  The  State  is 
therefore  much  better  circumstanced  for 
planning  and  supervising  road  improvement 
work  than  are  any  of  its  political  sub- 
divisions. This  is  evidently  true,  even 
though  the  officials  controlling  road  work  in 
the  subdivisions  are  as  honest  and  intelli- 
gent as  those  in  the  State  organization. 

The  chart  shown  herewith  is  intended  to 
illustrate  the  scope  of  a  model  State  organ- 
ization and  is  based  on  several  existing 
ones  which  are  at  present  accomplishing 
very  satisfactory  results.  It  is  evident  that 
with  an  organization  of  this  kind  the  ex- 
perience gained  and  data  collected  in  each 
section  of  a  State  can  be  turned  to  the 
greatest  possible  advantage  in  every  other 
section. 

Organizations  Are  Improving 

There  are  now  forty-two  States  out  of 
the  total  of  forty-eight  which  have  estab- 
lished highway  departments  of  one  kind  or 
another,  and  the  organizations  under  which 
these  departments  operate  are  being  con- 
stantly revised  and  improved.  This  shows 
that  the  public  is  awakened  to  the  advan- 
tages to  be  gained  by  having  all  highway 
work  done  under  a  scientific  and  compre- 
hensive organization.  There  is  also  unques- 
tionably a  growing  public  demand  for 
quantitative  assurance  that  every  dollar 
levied  for  the  purpose  of  highway  improve- 
ment is  being  spent  to  the  best  possible  ad- 
vantage, and  in  order  for  the  engineer  to 
meet  this  demand  he  must  be  in  a  position 
to  analyze  the  factors  which  affect  the  eco- 
nomic efficiency  of  improved  roads  and  re- 
duce his  findings  to  a  more  or  less  rational 
quantitative  basis.  The  general  method  of 
procedure  necessary  to  accomplish  this  has 
already  been  outlined. 
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Alloy   Steels   Economical   for 
Long- Span  Bridges 

By  J.  A.  L.  WADDELL 
Consulting  Engineer,  Kansas  City,  Missouri 

THE  FIRST  actual  use  of  nickel  steel  in 
bridge  work  resulted  from  experiments 
by  Gustav  Lindenthal,  of  New  York,  in  1903, 
when  nickel-steel  eyebars  were  employed  in 
building  the  Queensboro  bridge.  The  In- 
ternational Nickel  Company  financed  an  ex- 
tensive investigation  by  the  author  into  the 
economics  of  nickel  steel  for  bridges,  begun 
in  1903  and  continued  for  three  years.  The 
results  appeared  in  the  Transactions  of  the 
American  Societj'  of  Civil  Engineers 
in  1909. 

This  investigation  proved  that  nickel  steel 
is  in  every  way  a  suitable  metal  for  the 
manufacture  of  bridge  superstructures, 
being  just  as  reliable  as  carbon  steel  and 
from  50  to  70  per  cent  stronger.  The  cor- 
rectness of  this  statement  is  proved  by  the 
fact  that  it  has  been  used  in  the  Manhattan 
suspension  bridge  at  New  York,  the  St. 
Louis  municipal  bridge  and  the  new  Quebec 
bridge. 

Results  of  Experiments 

The  author  found  by  his  experiments  that 
it  is  perfectly  feasible  to  produce  commer- 
cially an  eminently  satisfactory  nickel  steel 
for  bridge  work  having  a  minimum  elastic 
limit  of  60,000  lb.  per  square  inch,  a  mini- 
mum ultimate  tensile  strength  exceeding 
100,000  lb.  per  square  inch  and  an  elonga- 
tion in  8  in.  of  15  per  cent.  The  actual 
cost  per  pound  for  this  metal,  delivered  at 
the  bridge  site,  as  compared  with  ordinary 
carbon  bridge  steel,  he  figured,  should  not 
be  more  than  1.5  cents. 

Unfortunately,  however,  the  steel  makers 
and  bridge  manufacturers  have  for  years 
refused  to  guarantee  for  nickel  steel  an 
elastic  limit  of  more  than  50,000  lb.  per 
square  inch,  and  they  have  asked  an  excess 
pound  price  of  from  1.5  to  2.0  cents.  The 
excess  price  per  pound  for  the  St.  Louis 
bridge  was  1.65  cents.  If  there  were  any- 
one available  to  unload  rejections  upon,  as 
there  is  in  the  case  of  carbon  bridge  steel, 
the  steel  makers  would  quite  willingly  quote 
more  reasonable  figures  for  nickel  steel ;  but 
the  constant  dread  of  being  left  with  a  large 
lot  of  unsalable  alloy  steel  on  hand  militates 
against  their  so  doing.  It  is  only  by  having 
engineers  create  a  large  demand  for  the 
alloy,  thus  initiating  competition  in  its  pro- 
duction, that  a  reasonable  unit  price  for  it 
can  be  established. 

Mayari  Steel  Tests  for  Memphis  Bridge 

The  Pennsylvania  Steel  Company  has  ob- 
tained control  of  an  iron  mine  containing 
a  small  percentage  of  nickel,  and  is,  conse- 
quently, able  to  place  upon  the  market  a  low- 
grade  nickel  steel  at  a  reasonable  excess  cost 
above  that  of  carbon  steel.  This  steel  has 
been  denominated  by  its  makers  "Mayari 
steel."  It  is  a  natural  alloy  of  nickel- 
chromium  .steel,  containing  from  1  to  1.5 
per  cent  of  nickel  and  from  0.2  to  0.75  per 
cent  of  chromium,  with  sulphur  below  0.04 
per  cent,  phosphorus  below  0.03  per  cent 
and  manganese  as  desired.  The  carbon 
range  is  from  0.03  to  1.5  per  cent,  depend- 
ing on  the  use  of  the  .steel.  The  ore  comes 
from  a  deposit  of  some  25,000  acres  at  Ma- 
yari in  the  province  of  Oriente  on  the 
island  of  Cuba.  It  is  estimated  that  there 
are  500,000,000  tons  of  this  ore  in  sight. 
Mayari  steel  is  made  only  by  the  Penn- 
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sylvania  Steel  Company  and  the  Maryland 
Steel  Company.  Like  other  nickel  steels,  it 
offers  greater  resistance  to  corrosion  than 
the  ordinary  carbon  steel.  The  following 
extracts  are  from  a  letter  to  the  author 
written  by  J.  V.  W.  Reynolds,  vice-presi- 
dent of  the  Pennsylvania  Steel  Company. 

"Our  principal  experience  on  Mayari 
steel  in  bridge  work  has  been  in  connection 
with  the  manufacture  and  fabrication  of  the 
large  bridge  which  is  to  span  the  Mississippi 
River  at  Memphi.s.  On  this  bridge  alter- 
nate quotations  on  carbon  and  alloy  steel 
designs  were  submitted.  We  quoted  on  the 
basis  of  using  a  steel  made  from  the  Mayari 
ore.  By  a  selection  of  this  ore  steel  can 
be  produced  with  a  uniform  nickel  content 
which  may  be  varied  at  will  between  quite 
wide  limits.  It  has  been  found,  however, 
that  a  content  of  approximately  1.40  per 
cent  is  sufficiently  high  for  bridge  steel  for 
most  purposes.  The  steel  is  normally  pro- 
duced with  only  the  usual  additions  in  the 
open-hearth  plant,  although  usually  a  small 
amount  of  chromium  is  added. 

[The  accompanying  tables  give  the  results 
of  typical  tests  of  large-sized  angles  and  of 
plates.  It  will  be  noted  that  the  results  are 
well  above  the  specified  values  of  85,000 
minimum  for  tensile  strength,  50,000  for 
elastic  limit,  1,600,000  divided  by  tensile 
strength  for  elongation  in  8  in.  and  30  per 
cent  for  reduction  of  area.] 

"The  phosphorus  in  all  these  heats  will 
average  less  than  0.02  per  cent  and  sulphur 
averages  about  0.03  per  cent,  the  specified 
limit  for  each  being  0.04  per  cent,  with  an 
allowance  of  25  per  cent  for  check  analysis 
of  the  finished  material.  In  the  specifica- 
tions changes  in  the  elongation  and  reduc- 
tion of  area  are  allowed  for  steel  running 
over  1  in.  thick. 

"Below  (Table  3)  are  given  the  specifica- 
tions for  full-size  eyebars  and  the  results  of 
a  test  on  a  sample  14  x  123/32-in.  bar. 

"It  has  been  our  experience  that  this  alloy 
.steel  works  quite  as  well  in  the  shop  as  any 
other  steel  with  which  we  are  familiar,  mak- 
ing due  allowance,  of  course,  for  the  in- 
creased toughness.  We  find  that  it  is  easier 
to  work  than  a  3^4  per  cent  nickel  steel. 
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"It  is  difficult  to  give  an  exact  extra  which 
we  would  charge  for  rolled  sections  of 
Mayari  steel  over  the  market  price  of  simi- 
lar sections  of  carbon  steel.  We  do  not  ex- 
pect, however,  that  it  will  be  necessary  at 
any  time  to  charge  an  extra  of  more  than 
one  cent  per  pound.  The  excess  price  for 
manufactured  bridges  depends  upon  so 
many  circumstances  that  it  is  almo-st  im- 
possible to  give  any  figure.  It  will  vary 
greatly  as  the  relative  proportions  of  car- 
bon and  Mayari  steels  in  the  finished  bridge 
are  varied. 

"With  regard  to  quantity,  we  expect 
shortly  to  be  in  a  position  to  produce  18,000 
to  20,000  tons  per  month  of  Mayari  steel 
shapes,  if  necessary;  thus,  even  for  the 
present,  it  is  safe  to  say  that  we  can  meet 
any  reasonable  demand." 

Electric  Steel  Production 

The  following  extracts  are  from  a  letter 
by  W.  R.  Walker,  assistant  to  the  president 
of  the  United  States  Steel  Corporation: 

"Although  the  electric  steel  process  is  a 
comparatively  new  one,  being  only  ten  years 
old,    nevertheless    there    are    in    operation 

Table  3 — Specifications  for  Finx-SiZB  ETiBAlia 

Required, 
Lb.  Minimum  Obtained,  LI). 

Tensile  strength    .  .  .    80,000  88,200 

Elastic    limit    47,000  51,700 

Elongation  in  20  ft.  10  per  cent         12.7  per  cent 

Reduction   of  area.  .  ..  42.0  per  cent 


about  130  electric  furnaces  in  this  country 
and  Europe  which  are  making  high-grade 
steels  commercially.  This  steel  has  proved 
to  be  of  such  excellent  quality  that  it  is 
rapidly  displacing  crucible  steel.  It  is  also 
being  used  in  seamless  tubes,  wire,  sheets, 
ship  angles,  rails,  thin  armor  plate  and 
especially  tools. 

"In  1909  the  steel  corporation  began  the 
operation  of  a  13-ton  electric  furnace  at  the 
South  Chicago  plant  of  the  Illinois  Steel 
Company,  and  in  1910  began  the  operation 
of  a  similar  furnace  at  the  Worcester  works 
of  the  American  Steel  &  Wire  Company. 
We  have  made  about  10,000  tons  of  rails, 
which  are  now  in  track.  Up  to  this  time 
none  of  our  electric  steel  rails  have  broken 
in  service — even  those  located  in  the  far 
Northwest  during  the  very  severe  winter 
of  1912. 

"Although  the  electric  furnace  at  Worces- 
ter has  not  been  in  operation  for  some  time, 
due  to  commercial  reasons,  the  furnace  at 
South  Chicago  has  operated  almost  con- 
tinuously ever  since  its  installation,  and  is 
now  employed  in  making  alloy  steels,  such  as 
nickel-chrome,  chrome-vanadium,  high-sili- 
con steel,  etc.  From  these  facts  I  think  we 
can  safely  conclude  that  electric  steel  is  no 
longer  an  experiment  and  that  its  quality 
is  equal  to  the  best  made  by  any  other 
process." 

Aluminum  and  Vanadium  Steel  Possi- 
bilities 

In  March,  1914,  the  author  published  in 
the  Proceedings  of  the  American  Society 
of  Civil  Engineers  a  paper  on  the  possibili- 
ties of  the  use  of  high-alloy  steels.  Figures 
and  diagrams  were  given  showing  that  in 
simple  long-span  .structures  there  is  an  im- 
mense saving  in  weight  of  metals  by  using 
alloy  steel  instead  of  carbon  steel,  also  that 
the  rate  of  saving  diminishes  gradually  as 
the  elastic  limit  of  the  metal  increases.  The 
saving  of  material  for  cantilever  bridges, 
while  not  so  striking,  is  still  most  apparent. 
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Concerning  rivets  for  bridges  built  of 
high-alloy  steel,  it  is  a  foregone  conclusion 
that  the  ratio  of  the  strength  of  the  alloy- 
steel  rivets  to  that  of  carbon-steel  rivets 
cannot  be  as  great  as  the  corresponding 
ratio  of  strength  of  plate-and-shape  alloy 
steel  to  that  of  plate-and-shape  carbon 
steel.  On  this  account  in  high  alloy  steel 
bridges  it  will  be  necessary  to  use  propor- 
tionately either  more  rivets,  or  greater 
diameters,  or  both. 

There  appears  to  be  a  great  possibility  in 
the  use  of  aluminum  as  an  alloy  for  bridge 
steel;  but,  so  far  as  the  author  can  deter- 
mine, very  few  experiments  in  aluminum 
steels  have  yet  been  made,  hence  the  pos- 
sibility is  more  or  less  hypothetical. 

The  possibility  of  obtaining  a  good  high- 
alloy  steel  for  bridges  by  the  use  of  vana- 
dium appears  to  be  almost  a  certainty ;  but 
the  highest  elastic  limit  and  ultimate 
strength  which  can  be  obtained  on  a  com- 
mercial basis  by  the  use  of  that  element 
cannot  be  determined  without  making  some 
elaborate  and  exhaustive  experiments. 

[The  foregoing  abstract  omits  the  de- 
tails of  the  author's  discussion  of  nickel 
steel  and  vanadium  steel,  and  of  compara- 
tive costs  and  diagrams,  because  of  space 
limitations.  Much  of  that  matter  has  al- 
ready been  printed  in  the  papers  and  dis- 
cussions of  the  American  Society  of  Civil 
Engineers. — Editor.] 


Overloads  Allowed  in  Operat- 
ing Railroad  Bridges 

By  J.  E.  GREINER 
Consulting  Engineer,  Baltimore 

THE  PREVAILING  practice  among  the 
majority  of  railroad  companies  is  to  de- 
sign their  bridges  for  Cooper's  E60 
standard  loading  with  the  American  Rail- 
way Engineering  Association's  standard 
specifications  as  a  basis.  Structures  de- 
signed in  accordance  with  these  standards 
will  carry  an  overload  of  50  per  cent  in  reg- 
ular service  at  unrestricted  speed,  and  a 
much  greater  overload  occasionally,  or 
€ven  regularly,  at  restricted  speed,  without 
impairing  their  safety.  This  50  per  cent 
overload  means  that  these  bridges  are  suffi- 
ciently strong  to  carry  Cooper's  E90  load- 
ing, and  the  modern  actual  service  types  of 
locomotives  equivalent  in  their  effects  are 
given  in  the  accompanying  table. 

These  are  the  increases  in  rolling  loads 
anticipated  by  those  railroad  companies 
which  build  what  are  known  as  E60 
bridges;  and  an  examination  of  the 
weights  of  locomotives  in  the  table,  with 
wheel  bases  as  they  exist  to-day,  will  un- 
doubtedly suggest  a  strong  feeling  of  the 
physically  impossible,  unless  all  present 
standards  of  roadbed,  gage  of  track  and 
side  and  overhead  clearances  are  abandoned 
and  the  railroads  are  practically  recon- 
structed. Those  railroads,  therefore,  which 
are  making  provision  for  the  physically  im- 
possible in  the  way  of  rolling  loads  are 
surely  building  strong  enough  to  take  care 
of  whatever  is  possible  in  this  respect,  and 
they  should  have  no  fear  that  their  bridges 
will  not  carry  all  the  loads  which  can  ever 
pass  over  them. 

When  we  consider  that  even  if  such  ex- 
cessively heavy  types  of  locomotives  are 
constructed  and  placed  in  operation,  with- 
out changing  .standard  gage  or  clearances 
and  without  reconstructing  our  railways, 
their   operation    would   most   assuredly   be 


confined  to  high  grade  divisions,  and  they 
would  not  be  regularly  operated  on  low 
grade  divisions.  If  such  is  the  case,  then 
those  conservative  roads  which  are  design- 
ing their  bridges  for  Cooper's  E50  class  of 
loading,  which  bridges  are  capable  of 
carrying  E75  without  any  restrictions 
whatever  (and  even  E90  under  restricted 
speed),  are  anticipating  all  possible  future 
increases  in  rolling  loads,  and  at  a  saving 
of  from  12  to  15  per  cent  of  the  cost  of  E60 
bridges. 

As  there  are  practically  no  roads  which 
at  the  present  time  build  lighter  bridges 
than  E50,  it  appears  that  all  American  rail- 
ways, at  the  present  time,  are  profiting  by 
past  experience  with   short-lived   railroad 


Full  Rboulab  Service  Traffic  Capacity  fob  E60 
Bridges  Baskd  On  an  Overload  of  50  I'er  CiaJT 

Per 
centage 
Wheel      Axle     of  In- 
Locomotive  Weight     Base      Load  creaset 

Cooper's    E90 405,000     23.00     90,000        50 

•Atlantic    336,000     31.79     98,800       57 

Prairie     427,600     34.25     99,100        75 

Consolidation    411,000     26.50     90,700        58 

12-wheel     413,500     27.08     87,600       68 

Decapod     449,400     29.83     79,500        68 

Pacific    450,000     35.20     98,000       67 

Miliado   473,000     35.00     93,500       56 

2  2-wheel  articulated.    523,800     30.66     87,100        56 

10    coupled    515,800     43.50     86,000        43 

20-wheel  articulated .  754,800  59.80  85,000  58 
16-wheeI  articulated.  662,500  40.17  75,400  34 
24-wheel  articulated.  834,000  65.92  74,400  35 
12-wheel  electric...  552,000  38.50  94,600  84 
16-wheeI  electric...    619,200     44.22     77,400       94 

•The  Atlantic  type  applies  to  spans  under  15  ft. ; 
for  greater  spans  the  weight  of  this  class  of  engine 
would  run  over  90  per  cent  in  excess  of  the  heaviest 
type  now  in  service. 

tPercentages  of  increase  represent  the  approxi- 
mate increase  in  weight  of  locomotives  and  driving 
axle  loads  in  excess  of  the  maximum  weights  now 
in  actual  service. 


bridges  and  are  fully  anticipating  all  pos- 
sible increases  in  rolling  loads  which  can 
be  operated  over  their  tracks  until  their 
entire  lines  are  reconstructed;  and  if  the 
next  quarter  of  a  century  will  again  record 
the  full  life  of  an  American  railway  bridge 
it  will  not  be  because  the  increase  in  the 
weight  of  rolling  stock  has  not  been  antici- 
pated, as  has  been  the  case  in  the  past. 

Present  Tendencies 

In  regard  to  present  tendencies,  it  may 
be  stated  that  the  introduction  of  new 
grades  of  structural  steel  and  the  improve- 
ments in  machinery  and  in  methods  of  con- 
struction are  influences  to  be  considered  in 
future  developments.  There  is  a  tendency 
toward  the  use  of  alloys  with  high  ultimate 
strength  in  the  long  span  bridges,  and 
when  these  new  materials  inspire  general 
confidence  in  their  uniformity  and  reliabil- 
ity for  lighter  work  and  their  production 
commercially  becomes  less  expensive  they 
may  gradually  replace  the  present  standard 
structural  steel,  just  as  the  latter  has  su- 
perseded wrought  iron.  This,  in  turn,  may 
require  some  different  types  of  metal 
bridges  to  be  designed,  so  as  to  take  ad- 
vantage of  the  greater  strength  of  the 
metal  without  sacrificing  stiffness  in  the 
structure  as  a  whole;  or  perhaps  the  pres- 
ent quality  of  stiffness  in  metal  structures 
will  give  place  to  more  elasticity. 

In  conclusion,  it  may  be  stated  that  the 
recent  improvements  in  American  railway 
bridge  practice  embrace  the  substitution  of 
solid-ballasted  decks  for  open  decks  on 
short-span,  beam-girder  bridges  and  for 
trestles;  of  plate  girders  for  short-span, 
riveted  trusses;  of  riveted  trusses  for 
short-span,  pin-connected  trusses;  of  stiff 
bracing  and  counters  for  adjustable  mem- 
bers; and  of  concrete  and  reinforced-con- 
crete  masonry  for  cut  stone  work. 


American  Engineering  Educa- 
tion Makes  Rapid  Advances 

By  GEORGE  F.  SWAIN 
Professor  of  Civil  Engineering,  Harvard  University 

THIS  PAPER  is  not  a  complete  discussion 
of  engineering  education  or  of  any  phase 
of  it.  It  only  discusses  the  general  tendency 
and  development  of  engineering  education 
in  this  country,  and  touches  a  few  salient 
points. 

The  laboratory  method  of  instruction,  now 
so  fully  developed  everywhere,  was  first  put 
into  operation,  in  any  systematic  way,  in 
the  United  States.  Even  up  to  the  time  of 
our  Civil  War,  or  later,  chemistry  was 
studied  in  our  colleges  entirely  as  a  lecture- 
room  subject.  Some  experiments  were  made 
by  the  professor  in  the  presence  of  the 
students,  but  the  latter  received  no  training 
in  experimental  work,  except  in  graduate 
courses. 

The  Massachusetts  Institute  of  Tech- 
nology recognized  from  the  beginning  the 
importance  of  the  laboratory  method,  even 
for  undergraduates,  not  only  in  subjects  like 
physics  and  chemistry,  but  in  engineering; 
and,  at  a  time  when  the  German  technical 
schools  were  offering  little  or  no  laboratory 
training,  American  schools  had  constructed 
efficient  laboratories,  which  were  used  not 
only  for  research,  but  in  which  every 
student  was  required  to  acquire  some  prac- 
tice in  the  manipulation  of  the  apparatus 
and  materials  which  formed  the  subject  of 
his  studies.  Since  that  time  engineering 
schools  the  world  over  have  recognized  the 
value  of  laboratories,  spacious  buildings 
have  been  constructed  Jooth  here  and  abroad, 
equipped  with  the  most  modem  apparatus 
and  machinery  for  use  by  the  students  in 
connection  with  the  various  engineering 
courses. 

Unfortunate  Tendencies — Lecture  Sys- 
tem AND  Overcrowded  Curricula 

While  the  development  of  technical  cur- 
ricula aind  of  mechanical  equipment  has  thus 
been  extremely  rapid  in  this  country  during 
the  last  thirty  years,  it  is  a  question 
whether  methods  of  teaching  have  corre- 
spondingly improved,  or  whether  indeed 
they  have  improved  at  all.  A  generation  or 
two  ago  it  was  recognized  that  education 
consisted  in  drill,  discipline  and  self-culture. 
Of  late  years,  however,  there  appears  to 
have  been  a  tendency  to  consider  it  to  con- 
sist of  listening  to  lectures.  The  lecture 
system,  the  characteristic  feature  even  now 
of  foreign  schools,  has  apparently  steadily 
grown  in  this  country,  until  the  prevailing 
impression  is  that  all  that  a  college  pro- 
fessor does  is  to  lecture.  The  writer  con- 
siders this  tendency — if  he  is  correct  in 
conceiving  that  it  is  a  tendency — to  be  an 
unfortunate  one,  and  that  much  would  be 
gained  in  some  of  our  colleges'  and  tech- 
nical schools,  or  in  some  of  the  courses 
therein,  in  going  back  to  the  old  ideas  of 
discipline,  recitation  and  work  by  the 
student,  in  place  of  the  too  prevailing  prac- 
tice of  work  mainly  by  the  professor. 

Another  unfortunate  tendency  has  accom- 
panied the  great  development  of  engineer- 
ing science  and  the  establishment  of  a 
greater  number  of  courses  and  subjects  of 
study,  and  that  is  the  endeavor  to  crowd 
a  constantly  increasing  amount  of  work  into 
the  same  space  of  time.  It  seems  to  have 
been  too  often  forgotten  that  a  four  years' 
course,  like  a  measure  of  volume,  can  only 
hold  a  fixed  amount.     In  order  to  get  into 
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our  ensrineerins:  curricula,  therefore,  an  in- 
creasing number  of  subjects,  one  or  both  of 
two  alternatives  become  necessary,  namely, 
either  to  crowd  out  some  of  the  subjects 
previously  taught,  or  to  crowd  in  others  at 
the  expense  of  the  time  formerly  devoted 
to  those  already  existing.  In  other  words, 
something  had  to  be  crowded  out  or  the 
pressure  had  to  be  increased.  The  result 
has  been,  in  the  case  of  students  who  could 
only  afford  to  take  the  standard  college 
course  of  four  years,  a  narrowing  and  one- 
sided training,  or  a  superficial  knowledge. 

Are  Present  Results  Equal  to  Those  of 
Two  Generations  Ago? 

Notwithstanding,  therefore,  the  great  de- 
vdc^ment  of  our  technical  schools  in  phys- 
ical resources,  it  may  well  be  doubted 
whether  the  results  obtained  are  as  good 
as  they  were  two  generations  ago,  or 
whether  we  are  now  turning  out  men  who 
are  really  any  better  qualified  to  develop 
into  capable  engineers  than  we  did  two  gen- 
erations ago.  This  appears  to  be  particu- 
larly true  in  view  of  the  fact  that  the 
phenomenon  just  discussed  is  not  only  ob- 
servable in  our  technical  schools  and  col- 
leges, but  in  our  primary  and  secondary  edu- 
cational institutions.  Thoroughness,  the 
development  of  initiative  and  the  habit  of 
reflection,  seem  to  have  been  largely  re- 
placed by  a  smattering  of  many  things. 

The  above  tendencies  have  been  acceler- 
ated and  accentuated  by  the  extension  to 
the  young  and  immature  of  the  ideals  of 
personal  freedom  and  individual  equality, 
so  generally  held  up  to  admiration  as  the 
peculiar  characteristics  of  a  democratic 
form  of  government.  The  tendency  cer- 
tainly has  been  to  substitute  academic  free- 
dom for  academic  restraint  and  discipline. 
Perhaps  the  result  has  been  good,  on  the 
whole,  but  the  writer  is  one  of  those  who 
disbelieves  this. 

Education  a  Preparation  for  Life 

Education  is  a  preparation  for  a  vocation, 
perhaps,  but,  more  than  that,  it  is  a  prep- 
aration for  life;  and  life  requires  not  only 
the  development  of  initiative,  but  the  ability 
to  submit  to  discipline,  to  realize  responsi- 
bility to  obey  orders  and  to  accomplish 
unpleasant  tasks  cheerfully  and  well.  Edu- 
cation in  this  country  to-day  does  not  seem 
to  be  well  calculated  for  these  latter  pur- 
poses; it  rather  trains  young  men  to  be 
intellectually  arrogant,  intolerant  of  others, 
unwilling  to  learn  from  those  who  have  ex- 
perience behind  them,  and  to  be  a  fit  prep- 
aration for  the  great  American  game  of 
bluff  rather  than  for  a  modest,  efficient  and 
successful  life. 

Of  course,  these  things,  like  almost  all 
things  that  form  the  matter  of  subjects  like 
education,  economics,  history,  politics,  gov- 
ernment, etc.,  are  incapable  of  exact  deter- 
mination. The  statement  can  never  be  veri- 
fied nor  conclusively  demonstrated  that 
present-day  education  is  better  or  worse 
than  that  of  the  past,  because  the  question 
is  not  whether  the  graduates  of  our  schools 
to-day,  or  any  large  proportion  of  them, 
achieve  success,  but  whether  the  same  man 
exposed  to  the  same  conditions  would  suc- 
ceed better  with  our  present  education  or 
with  that  of  former  years.  Subjects  of  the 
class  that  we  are  now  considering  differ 
from  those  in  physics  and  mathematical 
science,  not  only  in  that  the  conclusions 
reached  are,  in  general,  unverifiable,  but 
in  the  fact  that  effects  are  due  to  a  plurality 
of  causes   rather  than   to  a  single  cause. 


These  peculiarities  render  dogmatic  state- 
ments on  any  of  these  subjects  in  bad  taste 
and  open  to  serious  question. 

Valuable  Subjects  Crowded  Out 

Noticeable,  however,  is  the  fact  that  in 
the  crowding  out  process,  which  has  been 
referred  to,  some  subjects  have  been  dis- 
placed which  were  formerly  considered 
among  the  most  valuable  subjects  for  edu- 
cational discipline.  Among  these  may  be 
mentioned  formal  logic  which  (though  in- 
cluded in  the  first  course  at  the  Rensselaer 
Polytechnic  Institute)  is  now  studied  by  an 
insignificant  proportion  of  students  in  our 
colleges.  Physiology,  descriptive  geometry, 
and  some  other  subjects  of  great  im- 
portance, have  been  either  crowded  out  or 
greatly  reduced  in  time. 

The  tendency  seems  to  have  been  to  re- 
place these  subjects  by  courses  consisting 
too  largely  in  the  giving  of  mere  informa- 
tion. Scientific  facts  have  accumulated  with 
such  wonderful  rapidity  that  training  of  the 
mind  has  been  largely  subordinated  to  the 
acquisition  of  scores  of  these  facts,  un- 
mindful of  the  unquestioned  truth  that  the 
ability  to  think  correctly  is  a  faculty  which 
can  be  turned  upon  any  subject  with  which 
the  human  mind  may  be  engaged,  and  is, 
therefore  the  most  valuable  acquisition 
which  a  student  can  hope  to  make.  Many 
will  probably  agree  with  the  writer  that 
too  much  is  made  of  knowledge  and  too  little 
of  training. 

Subordination   of   the   Exceptional  to 
THE  Average  Student 

Another  significant  fact  connected  with 
the  recent  development  of  our  technical 
schools  and  colleges  is  the  greatly  increased 
number  of  students.  This  has  led  to  another 
evil,  namely,  the  subordination  of  the  ex- 
ceptional man  to  the  average  man.  It  is 
probably  safe  to  say  that  to-day  the  ex- 
ceptional man  in  our  schools  is  held  back, 
to  a  considerable  extent,  and  made  to  con- 
form to  the  average  of  the  class,  just  as 
is  the  case  in  greater  degree  in  the  trades 
unions.  There  is  a  leveling  down  instead 
of  a  leveling  up. 

Some  of  our  colleges  have  met  this  diffi- 
culty by  offering  advanced  subjects  in 
almost  every  field,  resulting  in  very  small 
classes,  where  men  who  are  specially  inter- 
ested pursue  their  chosen  specialties,  as  far 
as  they  like.  This  fact  does  not  quite  meet 
the  difficulty,  but  rather,  substitutes,  in 
some  cases  at  least,  another  one,  namely, 
excessive  .specialization  and  corresponding 
narrowness.  Would  it  not  be  desirable  if  in 
every  subject,  even  those  which  ought  to  be 
taken  by  every  student,  the  exceptional  man 
were  offered  an  opportunity  to  press  ahead 
as  fact  as  he  could?  In  other  words,  as 
President  Hyde  of  Bowdoin  College  has  ex- 
pressed it,  should  not  our  colleges  run  spe- 
cial trains  for  those  who  are  capable  of 
traveling  in  them? 

Attempts  to  Remedy  Difficulties 

The  difficulties  which  have  been  outlined 
are  apparent  to  our  educators,  and  an  at- 
tempt is  being  made  to  remedy  some  of 
them  by  increasing  the  length  of  the  engi- 
neering courses  from  four  to  five  or  six 
years,  and  by  tKe  suggestion  that  breadth 
of  training  may  be  obtained  by  taking  a 
college  course  of  three  or  four  years  and 
superposing  upon  this  an  engineering  train- 
ing, as  is  done  in  some  schools  of  law  and 
medicine.  This  fact  for  several  reasons, 
does  not  fully  meet  the  case. 


In  the  first  place,  very  few  students  can 
afford  to  follow  the  latter  suggestion,  and 
indeed  a  four  years'  course  is  all  that  the 
great  majority  of  engineering  students  can 
take  the  time  to  pursue,  considering  the 
fact  that  when  a  young  man  has  graduated 
from  an  engineering  school  he  is  by  no 
means  an  engineer,  but  must  begin  at  the 
bottom  of  his  professional  ladder  in  the 
school  of  experience.  Perhaps  this  is  not  any 
more  true  in  engineering  that  it  is  in  medi- 
cine, and  yet  the  writer  believes  that  it  is. 

In  the  second  place,  engineering  differs 
fundamentally  from  the  law,  theology,  or 
medicine,  in  regard  to  the  preparation 
necessary  for  the  technical  work.  It  mat- 
ters nothing  to  the  student  of  law  what 
subjects  he  has  studied  in  college.  He  may 
have  studied  mathematics,  or  the  classics,  or 
economics,  or  language.  Provided  he  has  a 
reasonably  trained  mind  he  can  enter  the 
law  school  and  begin  the  study  of  law 
equally  well,  no  matter  what  his  collegiate 
training  may  have  been.  The  same  is  true 
with  regard  to  medicine  and  theology, 
though  perhaps  not  quite  to  the  same  extent. 

Engineering  and  Applied  Sciences — Pro- 
posed Solution  for  Difficulties 

Engineering,  however,  resting  as  it  does 
upon  mathematics,  the  natural  sciences,  and 
mechanics,  requires  a  definite  sequence  of 
study  from  the  beginning  of  the  college 
course.  In  other  words;  the  aim  should  be 
toward  applied  science  from  the  beginning, 
and  not  from  the  end  of  the  college  course. 
Does  it  not  follow,  therefore,  that  the  best 
course  of  study  for  the  engineer  is  one 
which  is  directed  from  the  beginning 
toward  applied  science,  and  which  includes 
both  technical  and  general  subjects  in  every 
year,  the  proportion  of  technical  studies 
gradually  increasing  toward  the  end,  and 
the  proportion  of  general  studies  corre- 
spondingly decreasing? 

Does  it  not  follow  also  from  the  foregoing 
discussion  that  the  difficulties  which  have 
been  outlined  may  best  be  met  by  cutting 
off  from  the  top  of  our  present  too  elaborate 
and  too  widely  expanded  curricula,  and  in 
offering  the  bachelor's  degree  for  a  more 
general  course  in  engineering  science  and 
the  humanities,  in  which  fundamental  prin- 
ciples rather  than  practical  applications  are 
emphasized;  and  in  attracting,  if  possible, 
men  with  the  intellectual  capacity,  the 
money,  and  the  time,  by  post-graduate 
courses  of  one  or  two  years,  leading  to 
higher  degrees,  in  which  the  various  tech- 
nical subjects  are  pursued  to  the  limits  of 
the  various  fields  as  they  are  known  to-day? 

The  writer  believes  that  this  is  the  proper 
direction  in  which  our  engineering  schools 
should  develop,  and  that  it  will  lead,  if 
combined  with  improvement  in  some  re- 
spects in  present  methods  of  teaching,  to 
better  results  than  have  been  attained 
within  the  past  few  years. 

It  may  be  added  that  it  is  not  neces- 
sary that  every  engineering  school  should 
offer  post-graduate  courses.  The  great  ma- 
jority should  confine  themselves,  the  writer 
believes,  to  the  fundamental  or  elementary 
four  years'  course,  leaving  to  the  compara- 
tively few  institutions  who  have  the  means, 
the  equipment,  and  the  men,  the  task  of 
offering  post-graduate  instruction. 

It  seems  to  be  admitted,  however,  that  so 
far  as  concerns  curricula  and  the  opportuni- 
ties for  obtaining  the  highest  engineering 
instruction  in  the  various  fields,  there  is 
absolutely  no  need  to-day,  except  perhaps  in 
chemistry  and  possibly  physics,  for  an  engi- 
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neering  student  to  go  outside  of  the  United 
States  of  America.  Conditions  have  so 
changed  within  the  past  twenty-five  or 
thirty  years  that  while,  as  already  stated, 
it  was  formerly  necessary  to  go  to  Europe 
to  obtain  the  highest  instruction,  it  is  now 
not  only  unnecessary,  but  it  is  extremely 
probable  that  better  opportunities  are  now 
offered  in  some  institutions  in  this  country 
than  are  to  be  found  anywhere  in  the 
world. 


What  Panama  Canal  Means 
to  Commerce  and  Trade 

By  EMORY  R.  JOHNSON,  Ph.  D.,  Sc.  D. 
Professor  of  Transportation  and  Commerce,   Uni- 
versity of  Pennsylvania;  Special  Commissioner  on 
Panama  Canal  Traffic  and  Tolls,  1911-13 

IN  REQUESTING  this  paper,  the  chair- 
man of  the  International  Engineering 
Congress  stated  that: 

"While  the  other  papers  to  be  included 
in  this  volume  [upon  the  Panama  Canal] 
relate  wholly  to  technical  engineering  sub- 
jects, we  feel  that  the  volume  as  a  whole 
would  be  quite  incomplete  without  a 
presentation  of  the  general  subject  of  the 
economic  and  commercial  significance  of 
the  canal,  written  from  a  broad  standpoint 
and  intended  to  round  out  for  the  technical 
reader  the  real  significance  of  the  canal 
as  a  development  in  ways  and  means  for 
expediting  the  world's  commerce." 

The  people  of  the  eastern  and  southern 
parts  of  the  United  States  are  interested 
in  the  Panama  Canal,  (1)  because  it  af- 
fords a  shorter  highway  to  the  west  coast 
of  the  United  States,  (2)  because  it  re- 
duces the  distance  to  the  west  coast  of 
South  America  and  (3)  because  it  opens  a 
shorter  route  to  Australasia  and  the 
Orient.  The  people  of  the  western  section 
are  benefited  because  it  gives  them  readier 
access  to  the  markets  of  Europe  and  the 
eastern  part  of  the  United  States,  while 
the  manufacturers  and  traders  of  Europe 
are  benefited  by  securing  a  shorter  and 
more  direct  route  to  the  west  coast  of  the 
three  Americas. 

Time  Savings 

A  freight  vessel  operated  at  an  average 
speed  of  10  knots  can  run  between  New 
York  and  San  Francisco  by  the  Panama 
Canal  in  32  days  less  than  are  required 
via  the  Straits  of  Magellan.  It  can  run 
from  Liverpool  to  Callao  in  16  days  less 
by  way  of  Panama  than  via  the  Straits  of 
Magellan.  From  Liverpool  to  Valparaiso 
it  will  save  5  or  6  days  via  Panama. 

Before  the  opening  of  the  Panama  Canal 
the  relatively  large  commerce  between  the 
eastern  part  of  the  United  States  and  Aus- 
tralia and  New  Zealand  was  shipped  via 
the  Cape  of  Good  Hope,  the  distance  from 
New  York  to  Australia  via  Suez  being 
about  the  same  as  by  way  of  the  Cape  of 
Good  Hope.  Ten-knot  freight  steamers 
can  save  about  16  days  by  using  the  Pan- 
ama Canal  for  trips  from  New  York  to 
Sydney.  From  New  Orleans  to  Sydney,  the 
saving  in  time  for  such  vessels  is  22  days. 
A  vessel  sailing  from  Sydney  for  Liver- 
pool will  select  the  Suez  route  if  the  mas- 
ter of  the  vessel 'needs  to  discharge  and 
take  on  a  cargo  at  intermediate  ports.  If 
the  vessel  sails  from  Sydney  with  a  full 
cargo  for  Liverpool  it  will  probably  be 
more  economical  to  take  the  Panama  route, 
by  way  of  which  fuel  costs  will  be  less  than 
via  Suez. 


Hongkong  and  Manila  are  almost  equally 
distant  from  New  York  via  the  Suez  and 
Panama  routes.  It  is  probable,  however, 
that  most  of  the  commerce  between  the 
eastern  part  of  the  United  States  and  the 
Philippines  will  be  handled  via  Panama  be- 
cause the  trade  with  the  Philippines  will 
naturally  be  carried  on  by  vessels  engaged 
also  in  the  trade  with  China  and  Japan, 
Manila  being  a  terminal  port  for  a  voyage 
from  New  York  to  the  East.  Singapore 
is  decidedly  nearer  New  York  via  the  Suez 
Canal  than  by  way  of  Panama,  and  it  is  not 
probable  that  much  traffic  from  Singapore 
to  New  York  will  be  handled  via  Panama. 

The  trade  between  Europe  and  China, 
the  Philippines  and  Japan — with  the  pos- 
sible exception  of  some  of  the  Japanese 
trade — will  be  handled  by  way  of  Suez  and 
not  through  the  Panama  Canal.  Although 
the  entire  Orient  is  nearer  Liverpool  and 
other  European  ports  via  Suez  than  via 
Panama,  it  may  be  economical  for  some 
of  the  traffic  between  Japan  and  Europe 
to  be  handled  via  Panama,  because  of  lower 
fuel  expenses,  and  because  of  the  opportun- 
ity to  engage  in  American  commerce. 

The  Canal's  Traffic  to  Date 

The  canal  was  opened  for  traffic  Aug.  15, 
1914,  before  it  was  fully  completed.  Since 
it  was  opened  for  traffic,  slides  in  the  Gail- 
lard  (Culebra)  cut  have,  on  a  few  occa- 
sions, interrupted  the  use  of  the  canal  for 
periods  of  one  to  five  days,  and  these  in- 
terruptions to  traffic  have  doubtless  some- 
what delayed  the  establishment  of  regular 
services  through  the  canal,  and  have  pos- 
sibly made  the  increase  in  the  traffic  of  the 
waterway  somewhat  slower  than  the  gain 
otherwise  would  have  been.  The  conflict 
in  Europe  started  shortly  before  the  canal 
was  opened,  and  all  advance  estimates  as 
to  the  use  that  would  have  been  made  of 
the  canal  have  been  thrown  out  of  line. 
It  is  probable  that  the  war  has  cut  in  half 
the  tonnage  of  the  Panama  Canal  traffic. 

The  traffic  through  the  canal,  both  east- 
bound  and  westbound,  comprises  a  large 
number  of  commodities.  This  is  especially 
true  of  the  trade  between  the  two  sea- 
boards of  the  United  States.  Among  the 
manufactures  shipped  from  the  eastern 
seaboard  to  the  west  coast  of  the  United 
States  in  large  quantities  in  April  were 
iron  and  manufactures  of  iron  and  steel, 
chemicals,  machinery  and  textiles.  The 
eastbound  shipments  through  the  canal  also 
include  many  kinds  of  commodities,  al- 
though the  number  of  articles  shipped  east- 
bound  is  less  than  the  number  of  those  mov- 
ing in  the  opposite  direction.  Sugar  from 
the  Hawaiian  Islands  to  New  York  is  a 
large  single  item  of  eastbound  traffic. 
Lumber  in  relatively  large  tonnage  is 
shipped  through  the  canal  to  the  east  coast 
of  the  United  States,  to  Canada  and  across 
the  Atlantic  to  England.  Flour  from  the 
west  coast  is  shipped  mainly  to  Europe. 

Effect   on   European   Market  Already 
Shown 

The  lines  that  have  formerly  been  op- 
erated between  New  York  and  Australia  by 
way  of  the  Cape  of  Good  Hope  have  been 
changed  to  the  Panama  route.  The  estab- 
lishment of  direct  steamship  services  be- 
tween the  eastern  seaboard  of  the  United 
States  and  trans-Pacific  countries  has  al- 
ready tended  to  lessen  the  importance  of 
Europe  as  a  market  for  the  Australian  and 
Oriental  goods  imported  into  the  United 
States.     The  shifting   of   markets   due  to 


the  establishment  of  new  transportation 
routes  is  a  slow  process  and  the  influence 
of  the  canal  upon  the  relocation  of  the 
world's  primary  trade  centers  will  be  grad- 
ual, but,  in  the  long  run,  of  great  im- 
portance to  the  United  States. 

The  use  made  of  the  canal  by  American 
manufacturers  and  traders  will  depend  up- 
on the  extent  to  which  the  steamship  lines 
are  able  to  compete  with  the  rail  lines  for 
traffic  originating  or  terminating  at  in- 
terior points.  It  is  too  early  to  reason  with 
any  degree  of  finality  concerning  the  ability 
of  the  coastwise  carriers  to  secure  traffic 
between  the  Mississippi  Valley  and  the 
Rocky  Mountain  States.  There  is  no  doubt, 
however,  that  the  rail  and  water  lines  will 
actively  compete  for  large  west-coast  ship- 
ments to  and  from  all  points  between  the 
Atlantic  seaboard  and  places  as  far  west 
as  St.  Paul  and  St.  Louis. 

Probable  Effect  on  Inland  Points 

Producers  located  at  inland  points  will, 
without  doubt,  have  to  pay  higher  rates  on 
goods  shipped  in  either  direction  between 
the  eastern  and  western  sections  of  the 
United  States,  and  producers  located  at  or 
near  the  Atlantic  and  Gulf  seaboards  will 
enjoy  lower  rates  than  can  be  secured  by 
producers  at  interior  points,  not  only  on 
traffic  between  the  two  seaboards  of  the 
United  States,  but  on  shipments  to  and 
from  western  South  America,  Australasia 
and  the  Orient.  On  account  of  these 
changes  in  rates  at  and  near  the  seaboard, 
manufacturers  having  plants  both  at  inland 
cities  and  at  places  on  or  near  the  seaboard 
will,  probably,  when  it  is  practicable  to  do 
so,  turn  over  to  their  seaboard  plants  or- 
ders for  foreign  shipment  and  orders  re- 
quiring the  shipping  of  goods  between  the 
two  seaboards  of  the  United  States. 

The  advantage  in  freight  rates  which 
seaboard  plants  will  have  because  of  the 
canal  may  also  be  expected  to  result  in  the 
erection  of  some  plants  at  or  near  the  sea- 
board that  would,  if  there  were  no  canal, 
be  constructed  at  inland  points.  The 
United  States  as  a  whole  is  so  large,  how- 
ever, its  industries  are  so  varied  and  so 
widely  distributed  through  the  country, 
and  the  interstate  commerce  by  rail  is  so 
many  times  greater  than  the  entire  traffic 
through  the  canal  will  ever  be  that  the  com- 
merce by  way  of  the  canal  between  the  two 
seaboards  of  the  United  States  and  between 
either  of  those  seaboards  and  foreign 
countries  can  be  only  one  of  the  many 
forces  affecting  the  location  of  industries. 

The  first  and  the  most  direct  effect 
of  the  canal  is  its  influence  upon  ocean 
freight  rates,  but  inasmuch  as  transporta- 
tion rates  are  but  one  of  the  items  in  the 
cost  of  production,  the  indirect  and  most 
important  benefit  of  the  canal  is  the  aid  it 
renders  in  the  development  of  industries. 
The  general  industrial  effect  produced  by 
the  canal  through  its  reduction  in  the  ex- 
pense of  transportation  is  to  afford  a  wider 
market  within  and  without  the  country  for 
the  products  of  the  mills  and  factories  of 
American  producers.  For  the  trade  of  the 
United  States  with  western  South  America, 
Australia  and  the  Orient  the  canal  has 
made  it  possible  for  American  industries 
to  compete  much  more  readily  with  Euro- 
pean industries,  and,  as  time  passes,  the 
favorable  effect  of  these  improved  condi- 
tions of  competition  should  become  increas- 
ingly evident. 

What  should  be  the  policy  of  the  United 
States   in   the  management  of  the  canal? 
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In  the  long  run,  this  will  probably  test  the 
ability  of  the  Government  as  fully  as  did 
the  construction  of  the  waterway.  Tolls 
have  been  fixed  to  be  paid  by  all  vessels 
using  the  canal.  The  tonnage  of  the  water- 
way will,  it  is  believed,  within  ten  years, 
be  sufficient  to  enable  the  Government  to 
make  the  canal  commercially  self-support- 
ing, providing  the  present  rate  of  tolls  is 
maintained  and  is  exacted  of  all  vessels, 
American  as  well  as  foreign.  Doubtless, 
pressure  will  be  brought  from  time  to  time 
upon  Congress  and  the  President  to  lower 
the  rate  of  tolls.  The  Government  should 
resist  this  pressure  until  the  revenues  de- 
rived from  the  canal  cover  the  annual  op- 
eration and  maintenance  expenses  and  the 
interest  on  what  it  cost  to  build  the  water- 
way. 

The  revenues  needed  to  make  the  canal 
commercially  self-supporting  will  amount 
to  about  $20,250,000  per  annum.  This  large 
total  is  made  up  of  the  following  items: 


OperatJon,  maintenance,  zone  sanitation 

and  Kovernraent $  5,000,000 

Annuity     payable     to     the     republic     of 

Panama 250,000 

Interest  at  3  per  cent  upon  the  cost  of 

the   canal 12,000,000 

Amortisation   of   the  investment.    %    per 

cent  per  annum 3,000,000 

Total    $20,250,000 


By  the  end  of  the  first  decade  of  the 
canal's  operation  the  tonnage  of  vessels 
using  the  waterway  will  amount  to  17,- 
000,000  net  tons  per  annum,  unless  the 
European  War  should  so  cripple  the  inter- 
national trade  of  the  world  as  seriously  to 
restrict  for  a  considerable  time  the  volume 
and  rate  of  increase  of  the  world's  com- 
merce. If  the  rate  of  tolls  that  has  been 
established  is  maintained  for  ten  years  and 
if  subsequent  reductions  in  the  rate  of  tolls 
are  conservatively  made,  it  will  be  possible 
for  the  American  people  to  secure  from  the 
Panama  Canal  revenues  that  will  recover 
out-of-pocket  expenses  and  return  to  the 
United  States  treasury  the  sum  that  has 
been  invested  in  the  waterway.  This  can 
be  done  without  restricting  the  usefulness 
of  the  canal,  and  if  this  policy  is  followed 
out  it  will  be  possible  for  the  United  States, 
with  less  burden  to  the  taxpayers  of  the 


country,  to  construct  other  needed  public 
works. 

[The  foregoing  is  a  much-curtailed  ab- 
stract of  Professor  Johnson's  paper,  which 
contains  numerous  tables  showing  the  ex- 
act saving  in  distance  and  time  effected  by 
the  canal,  and  other  tables  of  traffic  move- 
ment. It  also  gives  an  extended  discussion 
of  the  transcontinental  railroad  rate  situa- 
tion, and  the  probable  effect  of  the  canal 
thereon. — Editor.] 


Pipe  Joint  Fails  by  Pulling  Out 
at  Elbow 

Accident   at    Wilmington,   Del.,  Floods   Pumping 
Station — Repairs  Involve  Bracing  at  Curve 

FAILURE  of  a  joint  in  a  42-in.  cast-iron 
forcing  main  at  a  point  about  50  ft. 
from  the  ^randywine  pumping  station  of 
the  waterworks  system  at  Wilmington,  Del., 
was  the  cause  of  considerable  damage  re- 
cently. According  to  information  received 
from  Edgar  M.  Hoopes,  Jr.,  chief  engineer 
of  the  Water  Department,  the  first  evidence 
of  trouble  appeared  on  the  afternoon  of 
Aug.  9,  when  water  was  discovered  on  the 
pumping  station  lawn.  The  following 
morning  the  line  was  uncovered  at  the  top 
and  found  to  be  leaking  at  the  bell  end  of 
a  45-deg.  bend.  An  effort  was  made  to 
calk  the  leak  under  pres.sure,  but  while  this 
work  was  in  progress  the  entire  joint  failed, 
the  calkers  and  several  laborers  having  very 
narrow  escapes  from  drowning.  The  check 
valves  on  the  end  of  the  line  at  a  35,000,000- 
gal.  reservoir  held,  but  the  contents  of  the 
main  (about  1,000,000  gal.)  flooded  the 
pumping  station  to  a  depth  of  about  5  ft. 
and  completely  uncovered  several  sections 
of  the  pipe  near  the  broken  joint: 

The  joint  failed  by  pulling  out  at  the 
elbow,  a  short  piece  of  plain  end  pipe  having 
been  used  between  the  elbow  and  sleeve. 
The  main  at  this  point  was  under  a  pressure 
of  115  lb.  per  square  inch,  and  all  joints 
for  three  lengths  on  either  side  of  the  elbow 
were  pulled  out  at  the  bells  from  1  to  3  in. 
No  bracing  of  any  kind  had  been  placed  at 
the  elbow  originally. 

A  repair  was  completed  in  60  hr.  of  con- 
tinuous work.  An  oxy-acetylene  torch  was 
employed  for  the  purpose  of  melting  out  the 


REPAIRED  BEND  WAS  BRACED  AND  INCASED  IN 
CONCRETE    TO    PREVENT    MOVEMENT 

joints  to  permit  realignment  of  the  main. 
During  this  period  no  water  could  be 
pumped  to  the  sedimentation  reservoir,  and 
a  filtered  water  famine  was  narrowly 
averted.  The  nature  of  the  failure  clearly 
illustrates  the  necessity  of  carefully  bracing 
all  bends  to  overcome  the  outward  thrust 
which  results  from  their  curvature  when 
under  pressure.  The  bracing  on  the  out- 
side of  the  elbow  shown  in  one  of  the  illus- 
trations, was  incased  in  concrete  before  the 
trench  was  filled  in. 


AFTEE  THE   JOINT  PULLED   THE  LEAD   WAS    BURNED   OUT    WITH   OXY-ACETYLENE  TORCHES 


Canada's  Railway  Mileage 

CANADA'S  operating  railway  mileage 
totaled  30,795  on  June  30,  1914,  accord- 
ing to  the  annual  report,  recently  issued,  of 
the  Dominion  comptroller  of  railway  sta- 
tistics. This  represents  an  increase  of 
1492  miles  during  the  fiscal  year  1914.  The 
greatest  yearly  gain  from  1908  to  1914,  in- 
clusive, was  in  1913,  when  2575  miles  were 
added,  but  in  none  of  the  other  years  was 
the  1914  increase  equalled.  The  Province 
showing  the  greatest  gain  was  Saskatche- 
wan, which  added  438  miles  and  is  now  sec- 
ond, with  5089  miles.  Ontario  has  9255 
miles.  Saskatchewan  passed  Manitoba  in 
1912  and  both  passed  Quebec  in  1913. 

The  foregoing  figures  cover  only  the  lines 
under  operation.  In  addition  11,472  miles 
were  surveyed  in  the  whole  Dominion  in 
1914,  5521  were  under  contract  and  3417 
were  completed  but  not  in  operation.  The 
bulk  of  this  mileage  was  in  the  western 
Provinces.  Alberta  had  805  miles  under 
contract  and  1189  completed  but  not  in  op- 
eration, while  the  corresponding  figures  for 
British  Columbia  were  1235  and  698;  for 
Saskatchewan,  340  and  555  and  for  Mani- 
toba, 108  and  134.  Ontario  rivaled  any 
single  Western  Province,  with  1841  miles 
under  contract  and  836  completed  but  not 
in  operation. 

A  Test  Result  Omitted  on  the  diagram, 
page  237  of  the  Engineering  Record  of  Aug. 
21,  may  give  the  impression  that  the  curve 
does  not  properly  average  the  plotted  re- 
sults. One  other  test  was  included  on  the 
original  diagram.  It  should  be  plotted  at 
21-ft.  penetration  just  above  2  tons. 
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Tells    Pan-American    Congress    How    Pennsyl- 
vania Resurfaces  Old  Roads 

William  D.  Uhler,  Chief  Engineer  of  State  Highway  Depart- 
ment, Advocates  Use  of  Large  Stone  and  Thorough    Rolling 


EMPHASIZING,  among  other  details,  the 
importance  of  avoiding  stone  of  too 
small  a  size,  and  advocating  thorough  roll- 
ing, cleaning  of  the  surface,  and  uniform 
application  of  bituminous  material,  William 
D.  Uhler,  chief  engineer  of  the  Pennsyl- 
vania Highvsfay  Department,  described  at 
the  Pan-Americas  Road  Congress  in  Oak- 
land, Cal.,  last  week,  the  methods  employed 
by  his  State  in  resurfacing  old  roads. 

The  essential  points  to  be  considered  in 
the  selection  of  a  proper  type  of  surface 
for  an  old  stone  road,  Mr.  Uhler  said,  are 
the  character "  and  amount  of  traffic,  the 
grades,  and,  as  a  rule,  that  most  important 
factor,  the  funds  available  for  the  work. 
When  the  traffic  has  been  determined  and 
the  character  of  surfacing  selected  a  thor- 
ough study  should  be  made  of  the  existing 
foundation  and  drainage  facilities.  Test 
holes  should  be  made  at  sufficient  intervals 
in  the  road  to  determine  the  depth  of  the 
existing  foundation,  and  usually  it  is  found 
that  a  considerable  portion  must  be  restored 
before  a  surface  can  be  applied.  Too  much 
stress  cannot  be  laid  on  the  desirability  of 
having  proper  lines  and  grades  before  re- 
surfacing, in  order  to  avoid  increasing  or 
perpetuating  the  difficulties  of  future  im- 
provement of  these  roads.  The  question  of 
providing  proper  underdrainage  must  be 
considered  and  drains  installed  where  nec- 


essary. 


Water-Bound  Macadam 


The  methods  used  in  the  preparation  of 
the  base  for  both  water-bound  and  bitu- 
minous macadam  are  the  same.  If  any 
holes  or  depressions  are  found  in  the  base, 
the  road  should  be  dug  out  and  replaced 
with  good-sized,  clean  stone,  keyed  with  a 
smaller  size,  and  rolled  with  a  10-ton  roller 
until  thoroughly  compacted.  The  roadway 
should  then  be  cleaned  thoroughly  and  the 
existing  surface  broken  or  loosened  with 
picks,  harrows,  or,  if  necessary,  rollers 
equipped  with  spikes,  so  that  the  new  mate- 
rial will  bind  properly  with  the  old  surface. 

After  the  base  course  has  been  finished, 
there  should  be  laid  a  layer  of  properly 
graded,  approved  stone,  passing  a  2i/2-in. 
mesh  screen  and  being  retained  on  a  1-in. 
mesh  screen,  this  stone  being  known  as  11/2- 
in.  stone.  The  stone  should  be  spread  upon 
the  base  course  with  shovels  from  piles 
along  the  side  of  the  road  or  from  a  dump- 
ing board,  but  in  no  case  should  the  stone 
be  dumped  upon  the  first  course  surface. 
This  layer  should  be  rolled  with  a  roller 
weighing  not  less  than  10  tons  until  it  is 
compacted  to  a  firm  and  even  surface.  The 
total  thickness  of  the  surface  course  should 
not  be  less  than  3  or  4  in.  after  rolling. 
When  a  surface  course  of  a  depth  of  3  in.  is 
specified  it  should  be  laid  in  one  layer,  and 
a  4-in.  course  should  be  laid  in  two  layers  of 
2  in.  each.  Should  difficulty  be  experienced 
while  rolling  in  getting  the  stone  to  com- 
pact thoroughly,  sprinkling  with  water  or 
spreading  lightly  with  screenings  will  prove 
beneficial. 

After  the  surface  course  of  stone  has 
been  thoroughly  rolled,  screenings,  varying 
in  size  from  dust  to  %  in.  should  be  spread, 
with  shovels,  from  piles  along  the  side  of 
the   road,    or    from   dumping    boards,   but. 


again,  in  no  case  should  the  screenings  be 
dumped  directly  upon  the  surface  of  the 
stone.  These  screenings  should  then  be 
thoroughly  rolled  witha  10-ton  steam  roller, 
additional  dry  screenings  applied,  and  the 
rolling  continued  without  the  use  of  water 
until  the  interstices  of  the  stones  are  filled. 
The  road  should  then  be  sprinkled  with 
water,  rolled,  additional  screenings  spread 
and  the  sprinkling  and  rolling  continued  un- 
til the  surface  is  well-bonded  and  set.  The 
rolling  in  all  cases  should  begin  at  the  sides 
and  work  toward  the  center  of  the  roadway, 
thoroughly  covering  the  area  with  the  rear 
wheels  of  the  roller  and  should  be  continued 
until  the  surface  is  hard  and  smooth  and 
shows  no  perceptible  tracks  from  vehicles 
passing  over  it. 

To  protect  a  water-bound  macadam  road 
from  the  ravages  of  automobile  traffic,  it 
should  be  given  a  bituminous  surface  treat- 
ment of  either  approved  tar  or  asphalt. 
Prior  to  applying  this  bituminous  material 
the  surface  of  the  road  should  be  cleaned 
thoroughly  by  sweeping  with  machine  and 
hand  brooms.  After  all  the  caked  dust  has 
been  scraped  off  and  the  stone  exposed  uni- 
formly over  the  surface,  the  bituminous  ma- 
terial should  be  applied. 

Bituminous  Macadam 

In  resurfacing  with  bituminous  macadam 
the  base  course  should  be  prepared  as  for 
water-bound  macadam,  after  which  broken 
stone  passing  a  2V2-in.  screen  and  retained 
on  a  1-in.  screen  should  be  spread  on  the 
base  course,  with  shovels,  from  piles  along 
the  side  of  the  road,  or  from  a  dumping 
board,  to  a  depth  of  3  in.  after  rolling. 
After  the  broken  stone  has  been  laid  and 
placed  true  to  line  and  grade  and  cross-sec- 
tion, it  should  be  rolled,  with  a  roller  weigh- 
ing not  less  than  10  tons,  until  the  stone 
has  been  thoroughly  compacted  and  ceases 
to  creep  in  front  of  the  roller.  When  the 
rolling  has  been  finished  there  should  be 
spread  evenly  over  the  surface  a  quantity  of 
approved  bituminous  binder,  not  less  than 
IV2  nor  more  than  1%  gal.  to  each  square 
yard  of  surface  area.  The  binder  should 
be  heated  to  the  proper  temperature  for  the 
material  used. 

After  the  bituminous  binder  has  been 
applied  there  should  be  spread  a  layer  of 
%-in.  dry,  crushed,  approved  stone,  free 
from  dust,  and  in  such  quantity  as  will  just 
cover  the  surface  and  fill  the  surface  voids. 
Rolling  should  then  be  continued  until  the 
surface  is  thoroughly  bonded;  the  surface 
then  should  be  swept  clean  of  all  loose  stone 
and  an  application  of  bituminous  binder  of 
approximately  %  gal.  to  the  square  yard  of 
surface  area  applied  evenly.  This  binder, 
in  turn,  should  be  covered  immediately  with 
a  thin  layer  of  dry  stone  chips,  free  from 
dust,  and  rolled  lightly.  The  quantity  of 
chips  should  be  just  sufficient  to  absorb  the 
excess  of  bituminous  material  remaining  on 
the  surface  and  to  prevent  the  existence  on 
the  surface  of  an  excess  of  binder. 

Bituminous  Concrete  and  Sheet  Asphalt 
Resurfacing 

Bituminous  concrete  and  sheet  asphalt 
pavements  should  be  laid  on  a  concrete  base, 
instead   of   on   the   old   existing   macadam 


foundation  which,  heretofore,  has  been  the 
generally  accepted  practice  for  country 
roads.  In  view  of  the  increased  amount  and 
change  in  character  of  traffic,  even  though 
slightly  more  expensive,  it  is  advisable  to 
provide  for  either  a  4-in.  or  a  5-in.  concrete 
base  on  top  of  the  broken  stone  or  telford 
base,  due  to  the  tendency  of  macadam  to 
shift  or  to  consolidate  further  under  traf- 
fic and  possible  sub-grade  trouble,  all  of 
which  tend  to  bring  about  a  wavy  or  un- 
even condition  of  the  surface.  In  con- 
junction with  the  concrete  base  a  concrete 
header  curb  should  be  constructed  extend- 
ing 6  in.  beyond  the  fixed  edges  of  the  bitu- 
minous pavement  and  to  the  finished  grade. 
After  the  concrete  base  has  developed  a 
hard  set,  and  from  one  to  two  days  prior  to 
the  placing  of  the  bituminous  wearing  sur- 
face, the  base  should  be  cleaned  thoroughly 
of  loose  and  foreign  material,  by  sweeping, 
and  then  covered  with  an  asphaltic  cut-back 
mixture  consisting  of  equal  parts,  by 
volume,  of  asphaltic  cement,  55  to  65  pene- 
tration, and  commercial  naphtha,  52  to  55 
gravity,  the  mixture  being  applied  by  a 
pressure  distributor  at  the  rate  of  Vs  gal.  to 
the  square  yard.  The  object  of  this  paint 
coat  is  to  secure  a  better  bond  between  the 
concrete  base  and  the  bituminous  top.  The 
bituminous  top,  2  in.  in  thickness,  is  laid 
under  the  same  requirement  as  to  prepara- 
tion, laying,  rolling  and  inspection  as  for  a 
standard  sheet  asphalt  pavement. 

The   following   penetrations   are   recom- 
mended for  the  asphaltic  cement: 


Penetrations    Rexx)m mended    for  Asphaltic 
Cement 

Heavy  Team  or  Medium  or 

Motor  Traffic,  Light  Traffic, 

„  .                                            Penetration  Penetration 

Trmidad  asphalt    45-50  50-55 

Bermudez,      Mexican      and 

California    50-55  55-60 


Experience  has  demonstrated  that  the 
turning  of  traffic  on  and  off  a  bituminous 
surface  will  result  in  grinding  or  cracking 
the  edges  and  also,  unless  a  perfect  bond 
has  been  secured  with  the  base — and  this 
cannot  be  relied  upon — heavy  wheel  loads, 
at  a  distance  of  1  to  2  ft.  from  the  edge, 
will  produce  a  spreading  of  the  bituminous 
surface.  To  prevent  this,  provision  should 
be  made,  no  matter  what  the  formation  may 
be,  for  a  6-in.  concrete  header  curb  on  either 
side  of  the  road  if  it  is  not  paved  to  the 
full  width. 

In  resurfacing  with  a  sheet  asphalt  top, 
the  concrete  foundation  should  be  laid  true 
to  line  and  grade,  and  the  binder  and  wear- 
ing surface  laid  to  a  uniform  depth  and 
raked  to  true  cross-section  and  grade,  after 
which  it  must  be  rolled  thoroughly. 

Rolling  Important 

Unquestionably,  the  most  important 
single  point  in  the  laying  of  sheet  asphalt 
wearing  surfaces  is  the  rolling.  More  pave- 
ments are  failing  to-day  through  displace- 
ment from  original  form  than  from  all  other 
causes  combined,  and  aside  from  other  rea- 
sons to  which  this  result  may  be  attributed 
—and  there  are  undoubtedly  many — it  is 
certain  that  unless  a  pavement  is  free  from 
waves  at  the  time  of  its  completion  it  never 
will  be,  as  the  tendency  of  the  pavement 
is  to  push  under  traffic,  thus  increasing  the 
wavy  condition.  It  is  important,  therefore, 
that  all  pavements  should  be  thoroughly 
compressed,  carefully  rolled  and  cross  rolled. 

In  the  preparation  of  bituminous  mix- 
tures all  materials  should  be  subjected  to 
rigid  plant  and  laboratory  inspection. 


392 


ENGINEERING     RECORD 


Vol.  72,  No.  13 


In  the  resurfacing  of  water-bound  mac- 
adam it  is  frequently  the  case  that  the  engi- 
neer in  charge  of  the  work  allows  too  small 
a  stone  to  be  used,  which,  it  is  true,  will 
require  decidedly  less  rolling,  but  will  not 
stand  the  motor  traffic  of  to-day. 

Another  fault  quite  often  found  is  the 
spreading  of  screenings  before  the  I'a-in. 
stone  is  thoroughly  locked,  and  very  fre- 
quently using  too  large  quantities  of  screen- 
ings, thereby  causing  a  heavy  crust  to  form 
on  the  road  surface. 

The  success  of  the  bituminous  treatment 
of  water-bound  macadam  roads  depends  en- 
tirely upon  the  cleanliness  of  the  road  before 
the  application  of  the  material. 

Many  failures  are  due  to  the  lack  of 
proper  care  in  this  most  important  detail. 
In  cleaning  the  surface  of  the  road  the 
sweeping  should  be  windrowed  along  the 
edges  of  the  wearing  surface,  in  order  to 
prevent  the  running  off  of  the  bituminous 
material,  which  later  should  be  swept  back 
on  the  road.  Special  attention  should  also 
be  given  to  applying  the  chips,  just  sufficient 
chips  being  used  to  prevent  the  traffic  from 
picking  up  the  bituminous  material. 

In  bituminous  macadam  or  penetration 
work  no  bituminous  binder  should  be  ap- 
plied unless  the  stone  surface  is  thoroughly 
dry,  and  the  temperature  of  the  air  is  65 
deg.  or  higher,  and  special  attention  paid 
to  the  heating  and  applying  of  the  binder. 
One  of  the  important  features  in  connec- 
tion with  obtaining  the  best  results  in 
bituminous-concrete  construction  is  the  use 
in  the  wearing  surface  of  good,  durable 
stone,  free  from  dirt  and  decomposed  ma- 
terial, as  decomposed  stone  in  the  mixture 
will  naturally  develop  weak  spots  in  the 
pavement  and  ultimately  result  in  failure. 
The  penetration  of  the  asphaltic  cement 
used  in  the  mixture  should  be  governed  by 
the  character  of  the  traffic  requirements. 

As  before  stated,  the  success  of  all  bitu- 
minous-concrete and  bituminous  pavements 
is  very  largely  dependent  upon  the  rolling, 
and  the  best  results  can  be  obtained  only 
by  using  a  light  roller  for  the  initial  com- 
pression and  a  heavier  roller  for  the  final 
compression,  with  an  equal  amount  of  trans- 
verse and  longitudinal  rolling. 


The  Cost  of  Engineering  and  Super- 
intendence in  St.  Louis  for  ^1,404,316.49 
worth  of  new  construction  in  the  water  de- 
partment was  3  per  cent,  according  to  the 
latest  annual  report. 


t       li'        '       E 


-h 


±. 


-M 


zlz^ 


^tS9* 


zmTz* 


20'I59* 


Economy  in  Cost  and  Erection  of  Steel  Building 
Results  from  Cantilever  Beam  Design 

Mannheimer  Building  in  St.  Paul  Averages  Favorably  in  Total 
Weight    Although   Heavy  Truss  and  Girders  Were   Required 


SUPPLEMENTING  the  description  in 
the  Engineering  Record  of  Aug.  7,  page 
159,  of  the  heavy  riveted  truss  used  in  the 
Mannheimer  Building,  in  St.  Paul,  it  can 
be  stated  that,  in  spite  of  the  unfavorable 
handicap  imposed  by  the  unusual  condi- 
tions requiring  the  use  of  this  truss  and 
two  long  girders,  this  building  was  de- 
signed with  remarkable  economy  in  total 
steel  required.  Special  cantilever  beam 
construction  was  adopted  for  the  long 
girder-beams  between  columns,  which  re- 
sulted in  a  large  saving  in  beam  weights 
by  the  decrease  in  bending  due  both  to  the 
cantilever  action  and  short  suspended 
beams  and  to  the  decrease  in  the  span 
length  of  the  transverse  intermediate 
beams.  In  addition,  a  saving  of  8  ft.  in 
height  of  building  was  thus  effected.  Im- 
portant further  advantages  of  the  con- 
struction are  the  open  vertical  spaces  be- 
side the  webs  of  the  columns  for  pipes, 
sprinkler  system,  pneumatic  tubes,  etc., 
and  the  economy  in  erection  resulting  from 
the  ease  with  which  the  beams  could  be 
slid  sidewise  to  their  seats  upon  the  out- 
side of  the  columns. 

Typical  Floor  Layout 

The  accompanying  part  plan  of  the  sixth 
floor  of  this  seven-story  building  indicates 
the  method  adopted  to  reduce  the  steel 
weight.  As  the  building  is  about  150  x  300 
ft.  in  plan,  a  saving  in  the  weight  of  floor- 
beams  soon  amounts  to  a  large  total.  The 
scheme  adopted  for  the  long  girder-beams 
between  the  columns  spaced  27  ft.  3  in. 
apart  is  the  use  of  beams  offset  to  run  past 
the  columns  in  pairs  and  cantilever  into  the 
intermediate  spans.  The  length  of  the 
suspended  beams  and  the  amount  of  over- 
hang were  fixed  by  trial  to  give  equal  posi- 
tive and  negative  bending  moments  in  the 
cantilever  beams,  and  equal  to  the  positive 
bending  moment  in  the  suspended  beams. 
For  the  given  spans  of  27  ft.  3  in.  the  over- 
hang for  this  condition  was  made  3  ft. 
11  in. 

By  thus  using  separated  pairs  of  beams 
between  the  columns  it  is  seen  that  the 
floorbeams,  which  support  a  tile-arch  floor 
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PART  PLAN  OF  SIXTH  FLOOR  SHOWS  CANTILEVER  BEAM   LAYOUT 
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construction,  are  shortened  in  span  length 
by  the  distance  2  ft.  11/2  in.  between  the 
girder-beams.  This  resulted  in  an  aver- 
age decrease  of  between  6  and  10  lb.  in 
weight  per  foot  of  the  floorbeams.  Stand- 
ard end  connections  were  used  and  dia- 
phragms consisting  of  a  web  plate  and 
angles  connect  the  pairs  of  beams. 

Column  and  Beam  Details 

The  typical  connections  and  column  seats 
are  shown  in  one  of  the  drawings.  It  is 
worthy  of  note  that  the  connections  are 
symmetrical  and  the  loading  is  practically 
so  when  the  action  of  the  connecting  dia- 
phragms between  the  pairs  of  beams  is 
considered. 

It  is  further  evident  that  the  connection 
between  suspended  beams  and  cantilever 
beams,  shown  on  the  detail,  is  quite  stiff. 
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CONNECTION    BETWEEN    CANTILEVER    AND 
SUSPENDED  BEAMS 

The  assumption  of  simple  beam  action  is 
therefore  not  exact,  but  of  course  errs  on 
the  side  of  safety  as  in  the  case  of  all 
beams  having  rigid  end  connections. 

Relative  Economy 

The  use  of  pairs  of  I-beams  between  the 
columns  instead  of  single  girders  resulted 
in  a  decrease  of  about  8  ft.  in  the  total 
height  of  the  building,  due  to  the  decreased 
depth  and  the  fact  that  fixed  beam  clear- 
ances were  specified.  Cantilevering  the 
floorbeams  over  the  girder-beams  was  also 
considered,  but  was  not  adopted  because  It 
would  have  resulted  in  the  loss  of  the  econ- 
omy due  to  the  decreased  height  just  men- 
tioned. 

The  total  weight  of  steel  in  the  building, 
including  the  column  bases  of  cast  iron,  is 
nearly  4300  tons.  This  gives  an  average 
of  1  2/3  lb.  per  cubic  foot  for  the  5,000,- 
000  cu.  ft.  above  sidewalk  level.  Figures 
furnished  by  the  architect  show  that  twelve 
similar  New  York  and  Chicago  buildings 
averaged  2  2/3  lb.  per  cubic  foot,  and  none 
ran  below  2  lb.  The  difference  of  1  lb.  per 
cubic  foot  amounts  to  2500  tons  for  this 
building.  The  relative  economy  of  the 
cantilever  type  of  floor  is  therefore  quite 
evident,  although  part  of  the  low  weight 
may  be  due  to  the  lighter  Bethlehem  sec- 
tions, which  were  used  throughout  for 
columns  and  beams.  To  offset,  this,  how- 
ever, the  columns  were  designed  for  the 
loading  due  to  a  possible  future  addition  of 
one  story  in  height. 

The   building   was   built   for   the   Mann- 


heimer  Realty  Company,  of  St.  Paul ;  A.  H. 
Stem  of  that  city  was  the  architect,  0.  S. 
Payzant,  of  New  York  City,  was  the  de- 
signing engineer,  and  the  steel  was  fabri- 
cated by  the  Minneapolis  Steel  &  Machinery 
Company,  of  Minneapolis. 


Build  Standard-Gage  Railroad 
to  Haul  Road  Materials 

Low  Cost  per  Ton-Mile  Obtained  at  New  Lexington, 

Ohio,  by  Bringing  Freight  Cars  Directly 

to  the  Job 

ALL  MATERIALS,  consisting  of  1000 
carloads  of  screened  gravel,  sand,  ce- 
ment and  brick  for  6.1  miles  of  16-ft. 
brick  road,  with  a  concrete  foundation,  now 
under  construction  at  New  Lexington,  Ohio, 
are  being  hauled  directly  to  the  job  in 
railroad  cars  without  rehandling.  A  65- 
ton  geared  steam  locomotive  is  used  to  pull 
the  cars  over  a  spur  built  entirely  upon 
new  right-of-way.  The  track,  which  is 
standard  gage,  is  constructed  with  60-lb. 
relay  rails.  Sixty  per  cent  of  the  ties  are 
railroad  unspiked  discards  and  are  used 
only  to  furnish  bearing.  The  remainder 
are  standard  ties  which  hold  the  gage. 

Some  trouble  was  anticipated,  due  to  the 
possibility  of  the  track  settling  on  new  fills. 
As  a  result  the  ties  on  the  fills  were  spaced 
closer  and  3  or  4-in.  saplings  were  placed 
under  the  ties  parallel  with  the  rails.  How- 
ever, the  fills  are  few  and  all  are  short. 
The  track  is  laid  just  outside  the  limits 
and  parallel  with  the  curb  of  the  new 
road.  A  number  of  4,  5  and  6  per  cent 
grades  are  encountered. 

Operation  of  Material  Train 

For  the  concrete  work  a  train  consisting 
of  one  car  of  screened  gravel,  one  car  of 
sand  and  one  of  cement  is  kept  moving 
alongside  the  Koehring  paving  mixer.  The 
original  intention  was  to  use  a  tank  car 
for  hauling  water  for  the  concrete  work, 
but  owing  to  the  heavy  grades  it  was  de- 
cided to  pipe  the  water  and  thereby  relieve 
the  work  of  the  locomotive. 

The  gravel  car  is  spotted  directly  oppo- 
site the  mixer.  A  batch  hopper  is  hung 
on  the  side  of  the  car  and  is  loaded  while 
the  mixer  skip  is  discharging  into  the  ma- 


TOTAL   AND   TON-MltB  HAULINQ    COSTS 

Flrat  cost 

New    hardwood     ties,    4000    at    32 

cents    »1,280 

Old  ties  from  railroad,  12,000  at  10 

cents    1,200 

Relay  rail,  60-lb.,  550  tons  at  $17. .   9,350 
Labor   laying  and   removing   track, 

32,000  ft.  at  15  cents 4,800 

Locomotive     4,500 

121,130 

Operation,  8  months  at  $250 2,000 

)23,130 
Salvage 

Scrap  rail,  550  tons  at  |13 $7,150 

Locomotive     1,500 

8,650 

Net  cost $14,480 

1000  cars,  or  40,000  tons  hauled  an  average  of  3 
miles  equals  120,000  ton-miles.  Cost  per  ton-mile, 
12  cents. 


chine.  When  the  skip  is  lowered  to  the 
ground  a  gate  in  the  batch  hopper  is 
opened  and  gravel  is  shot  into  the  skip.  The 
sand  car  is  pushed  ahead  of  the  gravel 
car,  and  sand  is  unloaded  through  a  chute 
into  wheelbarrows.  The  cement  is  un- 
loaded from  the  cement  car  and  distributed 
along  the  line  of  the  work.  One  man  is 
kept  busy  dumping  cement  into  the  skip. 

The  cars  of  brick  are  unloaded  by  car- 
riers and  laid  directly  from  the  car.  The 
accompanying  photograph  clearly  portrays 
the  concrete  train  at  work  on  the  job.  High 
speeds  are  not  needed  and  considerably 
fewer  trips  were  necessary  than  with  other 
common  methods  of  transportation. 

The  foregoing  table  indicates  a  haulage 
cost  of  12  cents  per  ton-mile.  The  con- 
tractors are  Swank  &  Mclntyre  of  Dayton. 


THIS   method  of  haul  COST  THE  CONTRACTOR  12   CENTS  PER  TON-MILE 


Rochester   Effects  Saving  by 
Using  Odd-Diameter  Pipe 

Although  There  Were  Doubts  as  to  Character   of 

Interior  Surface  Due  to  Wrapping  Cores, 

Lengths  Were  of  Excellent  Quality 

THIRTY-SEVEN-INCH  PIPE,  instead 
of  the  standard  36  in.,  was  used  last 
year  by  the  city  of  Rochester,  N.  Y.,  in  lay- 
ing 7.69  miles  of  a  new  25-mile  conduit 
from  Hemlock  Lake,  the  city's  source  of 
water  supply,  to  the  city.  As  a  result  there 
was  a  large  saving  in  tonnage  and  a  con- 
siderable increase  in  carrying  capacity. 
The  outside  diameter  of  a  standard  36-in. 
pipe  was  adhered  to,  thus  allowing  the  use 
of  standard  curves  and  other  specials.  The 
pipe  selected  as  a  basis  was  the  standard 
"Class  D"  section  of  the  American  Water- 
works Association,  which  has  an  outside 
diameter  of  39.16  in.,  or  a  wall  thickness 
of  1.58  in.  Using  this  outside  diameter, 
and  a  wall  thickness  of  1.04  in.,  the  inside 
diameter  was  37.08  in.,  or  roughly  37  in. 

When  bids  were  called  for  the  manufac- 
turers demurred,  contending  that  the  wrap- 
ping of  the  standard  36-in.  cores  to  secure 
the  larger  diameter  might  result  in  pipe 
with  rough  inside  surfaces.  The  city  en- 
gineer's office  reports,  however,  that  the 
pipes  delivered  were  among  the  smoothest 
ever  received.  The  standard  flasks,  of 
course  could  be  used  without  alteration. 

It  is  proposed  to  complete  the  line  as 
soon  as  funds  are  allotted  for  the  work. 
It  is  expected  that  tenders  will  be  invited 
on  both  steel  and  cast-iron.  For  the  latter 
still  other  diameters  than  the  37.08  in.  will 
be  called  for,  the  increase  in  head  in  the 
lower  reaches  demanding  greater  wall 
thickness.  The  sizes  to  be  used  and  the 
quantities  of  each  to  complete  the  line  to 
Rush  Reservoir,  9.68  miles,  are  as  shown 
in  the  table  on  page  394. 

The  argument  against  the  use  of  special 
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sizes  does  not  apply  in  this  case,  since  the 
quantity  required  is  sufficient  to  justify 
the  necessary  changes  by  the  manufacturer 
while  the  large  tonnage  could  not  be  taken 
from  stock,  but  had  to  be  cast  on  order. 

The  pipe  for  the  first  section  was  fur- 
nished by  the  United  States  Cast  Iron  Pipe 
&  Foundry  Company  of  Philadelphia,  and 
inspected  at  the  foundry  by  William  R. 
Conard.  The  pipe  dimensions  were  fixed 
by  the  city  engineer's  office  at  Rochester. 
Alternate  proposals  were  received  on  37-in. 
lock  bar  and  welded  pipe  and  39-in.  riveted 
steel  pipe  %  in.  thick.  The  cost  of  haul- 
ing and  laying  and  the  relative  perma- 
nency of  the  different  materials  were 
elements  entering  into  the  final  selection. 


Chicago    Should    No    Longer 
Depend  on  Sewage  Dilution 

Experts    Deem   Filtration    Necessary — River   and 

Channels  Denominated  Open  Sewers  Violating 

First  Law  of  Public  Health  Work 

THAT  the  present  means  of  protecting 
the  water  and  getting  rid  of  the  sewage 
in  Chicago  are  not,  and  cannot  be,  made 
satisfactory  and  that  decided  changes  are 
needed  both  as  to  policy  and  procedure 
is  the  final  opinion  expressed  by  a  board 
of  three  international  sanitary  engineers  on 
Chicago's  sanitary  problem  in  their  final 
report  to  the  Real  Estate  Board.  The 
board  consisted  of  George  A.  Soper,  New 
York,  Arthur  J.  Martin,  London,  and  John 
D.  Watson,  Birmingham,  and  spent  1.3 
months  in  studying  the  extensive  litera- 
ture on  the  subject,  following  a  fortnight 
of  attention  to  the  problem  on  the  ground. 
A  preliminary  report  submitted  on  May  1, 
1914,  was  abstracted  in  the  Engineering 
Record,  page  578,  May  23,  1914.  The  fol- 
lowing conclusions  are  taken  from  the  final 
212-page  cloth-bound  report  just  issued  by 
the  Chicago  Real  Estate  Board.  Most  of 
the  statements  contained  in  the  preliminary 
report  are  confirmed  in  the  final  draft. 

However  perfect  the  dilution  scheme  may 
once  have  appeared  from  a  theoretical 
standpoint,  in  practice  it  has  proved  to  be 
inadequate  both  as  a  means  of  obtaining 
pure  water  and  as  a  means  of  getting  rid 
of  the  sewage.  It  has  never  produced  com- 
pletely satisfactory  conditions  at  Chicago 
and  it  never  can  do  so.  It  has  produced  in- 
sanitary conditi(His  for  many  miles  down 
the  drainage  channel  and  the  Desplaines 
and  Illinois  Rivers. 

Water  Supply  Not  Safe 

The  idea  of  excluding  all  the  sewage  from 
the  lake  calls  for  the  placing  of  a  larger 
territory  under  central  sanitary  control 
than    is    practicable.      The    region    whose 


drainage  pollutes  the  lake  lies  in  four 
States.  There  is  occasional  contamination 
to  be  feared  from  vessels  in  spite  of  any 
precautions  which  can  be  taken.  In  short, 
the  sources  of  pollution  which  now  exist 
are  too  numerous,  too  various  and  under 
too  many  governmental  jurisdictions  to  be 
centralized. 

The  vital  statistics  can  be  quoted  either 
to  show  that  the  water  supply  is,  or  is  not, 
dangerous  to  health.  In  comparison  with 
some  cities,  the  typhoid  rate  is  high,  with 
others  low.  The  water  supply  is,  and  long 
has  been,  occasionally  polluted,  according  to 
detailed  official  analyses  which  have  been 
examined  by  the  board  of  experts.  The 
United  States  Public  Health  Service  classes 
Chicago  with  cities  whose  water  supplies 
are  subject  to  intermittent  pollution  with 
great  dilution  of  the  polluting  material.  In 
the  opinion  of  Dr.  Young,  former  head  of 
the  Chicago  Health  Department,  water- 
borne  typhoid  cannot  be  considered  as  hav- 
ing been  entirely  eliminated.  It  is  the 
opinion  of  the  board  of  experts  that  the 
water  supply  is  not  safe. 

River  and  Channels  Open  Sewers 

Chicago's  policy  of  using  its  river,  and 
constructing  canals,  some  of  them  running 
through  the  business  and  residence  sec- 
tions of  the  city,  as  open  sewers,  is  not  in 
accordance  with  good  sanitary  practice  and 
should  be  given  up.  Limits  of  pollution 
should  be  established  for  these  waterways 
based  on  what  is  proper  under  the  condi- 
tions, and  the  necessary  works  should  be 
built. 

For  cities  to  utilise  the  self-purifying 
capacity  of  water  for  the  ultimate  disposal 
of  their  sewage  is  quite  justified  under 
proper  circumstances,  but  to  cast  the  entire 
burden  of  Chicago's  filth  upon  the  Chicago 
River  and  its  artificial  outlet  is  to  impose 
conditions  upon  these  waterways  which  are 
alike  insanitary,  unfair  and  unnecessary. 
It  violates  the  first  law  of  public  health 
work,  which  is  that  dangerous  and  offensive 
wasties  shall  be  promptly  removed  from  their 
points  of  origin  and  kept  under  control 
until  they  are  rendered  harmless  and  inert. 

Aside  from  Chicago's  right  to  appropriate 
the  largest  river  in  the  State  for  the  pur- 
poses of  sewage  disposal,  a  proceeding  the 
justice  of  which  is  here  questioned,  the  re- 
sult in  the  city  of  Chicago  is  not  satisfac- 
tory. The  scheme  as  it  exists  to-day,  after 
15  yr.  have  been  devoted  to  its  perfection, 
leaves  very  much  to  be  desired.  There  is 
not  an  arm  or  branch  of  the  Chicago  River 
which  looks  clean  when  viewed  in  the  light 
of  what  has  been  accomplished  in  cities 
where  sanitary  problems  have  been  ade- 
quately dealt  with. 

Sewage  Works  Proposed 

A  policy  of  prevention  rather  than  cure  is 
recommended  in  attempting  to  keep  the 
Chicago  River  clean.  Instead  of  discharg- 
ing sewage  into  the  river  in  unlimited 
quantities  and  without  restriction  as  to 
composition,  limits  should  be  placed  upon 
the  quantity  and  amount  of  domestic  sew- 
age and  trade  wastes  which  it  may  receive. 
Restriction  should  be  placed  not  only  upon 
industrial  drainage,  but  upon  domestic  sew- 
age as  well.  Only  that  part  of  the  drainage 
which  the  water  can  absorb  can  carry  away 
without  producing  offensive  conditions  any- 
where should  be  emptied  into  the  water- 
ways. The  remainder  should  be  collected 
and  di.sposed  of  in  such  ways  as  the  ex- 
perience of  Chicago  and  other  cities  shows 


to  be  desirable  and  the  opportunities  of  the 
situation  permit.  Intercepting  sewers, 
screens  and  settling  basins  will  have  to  be 
employed  extensively  and  it  is  probable 
that  more  efficient  methods  of  purification 
will  be  required  to  a  considerable  extent. 
It  is  recommended  that  trade  wastes  should 
be  dealt  with  at  private  expense  when,  by 
reason  of  their  volume,  nature  or  strength, 
they  add  unduly  to  the  cost  of  treating  the 
sewage. 

Water  Filtration 

No  plan  or  method  of  dealing  with  the 
sewage  will  afford  the  complete  protection 
of  the  water  supply  which  is  desirable,  and 
the  city  must  face  the  fact  that  the  water 
supply  should  be  purified.  Filtration  works 
can,  and  should,  be  constructed  at  once  for 
a  part  of  the  water  supply  and  extended 
later  to  cover  the  entire  supply  as  necessity 
and  opportunity  present. 

The  adoption  of  a  policy  of  cleaner  water- 
ways and  a  cleaner  water  supply  does  not 
run  counter  to  the  plan,  which  the  city 
has  followed,  of  diverting  all  the  sewage 
from  the  lake  and  keeping  the  lake  water  as 
pure  as  possible  for  drainage  purposes.  The 
filtration  works  are  necessary  to  supple- 
ment the  sewage  works  and  are  required 
for  the  reason  that  the  sanitary  and  ship 
canal  alone  is  not  capable  of  accomplish- 
ing the  results  required.  It  will  always  be 
desirable  to  keep  as  much  sewage  as  prac- 
ticable out  of  the  lake  and  to  dispose  of 
the  sewage  with  as  little  offense  as  is  con- 
sistent with  a  due  regard  to  economy. 

It  may  be  expected  that  the  standards 
by  which  the  success  of  the  sewage  disposal 
works  and  water  purification  plants  is  to 
be  tested  in  the  future  will  be  considerably 
in  advance  of  those  of  to-day.  In  the  rec- 
ommendations here  made  that  the  water  J 
and  sewage  be  treated,  due  allowance  is  ^ 
made  for  the  development  of  the  works  as 
an  ultimate  to  secure  a  higher  efficiency 
than  is  at  first  needed. 

Progression  Plan 

The  works  here  recommended  can  and 
should  be  built  in  accordance  with  a  pro- 
gressive plan.  It  is  not  intended  that  the 
whole,  or  any  very  large  part  of  the  struc- 
tures which  may  be  needed  50  yr.  from  now 
shall  be  put  into  the  ground  at  once.  But 
the  outlook  should  be  sufficiently  broad  and 
the  plan  sufficiently  comprehensive  so  that 
whatever  building  is  done  shall  be  toward 
a  result  which  is  clearly  foreseen. 

The  next  step  which  should  be  taken 
toward  a  sanitary  disposal  of  Chicago's  sew- 
age is  the  preparation  of  a  definite  general 
plan  and  policy  of  sewage  disposal  which 
will  show  what  works  are  required,  where 
they  should  be  located,  when  they  should 
be  built,  and  what  they  should  cost.  To 
do  this  work  properly  will  require  an  inti- 
mate knowledge  of  the  ground. 


The  Production  op  Petroleum  in  the 
United  States  in  1914  aggregated  290,312,- 
535  bbl.,  states  a  bulletin  issued  by  the 
U.  S.  Geological  Survey.  Of  this  265,- 
762,535  bbl.  were  either  marketed  or  util- 
ized directly  in  field  development,  and 
24,550,000  bbl.  were  placed  in  producers' 
storage.  The  amount  marketed  or  utilized 
in  1913  was  248,446,230.  As  the  average 
price  per  barrel  in  1914  was  only  80.6  cents, 
however,  as  compared  with  95.4  cents  in 
1913,  the  value  of  the  marketed  production 
was  only  $214,125,215  in  1914,  as  against 
$237,121,388. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  ContenU 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  ivill  be  paid 
for.  They  must  be  SHORT,  and  shotdd  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Large  Quick-Dumping  Concrete  Car 
Used  at  46th  Street  Pier 

THE  CONCRETE  car  shown  in  the  ac- 
companying photograph  discharges  a 
batch  into  the  hopper  at  the  top  of  the 
cofferdam,  from  which  the  concrete  is 
spouted  to  place,  makes  a  trip  to  the  mix- 
ing plant  100  ft.  away  and  returns  with  a 
fresh  batch  before  the  first  one  has  run  out 
of  the  hopper.  It  is  handled  by  a  dinky, 
and  carries  a  crew  of  two  men,  one  to  open 
the  lever  gate,  and  one  on  top  to  load  the 
car.  The  car  holds  2  cu.  yd.  and  is  lined 
with  sheet  steel. 

This  car  is  in  use  for  spouting  such  parts 


center-line  of  the  pier.  The  piles  for  the 
new  pier  are  largely  driven,  which  has 
necessitated  setting  up  the  concrete  plant 
on  the  cofferdam  over  the  new  north  slip, 
so  that  its  derrick  can  reach  the  material 
barges. 

This  contract  is  being  carried  out  by  the 
Holbrook,  Cabot  &  Rollins  Corporation  un- 
der the  direction  of  Thomas  B.  Bryson, 
with  Daniel  Hughes  as  superintendent. 


2000-Ton  14-Story  Building  Under- 
pinned without  Settling 

TWO  THOUSAND  tons  of  brick,  steel, 
and  wood  underpinned  without  acci- 
dent, damage,  or  settling  more  than  1/16 
in.  is  the  feat  accomplished  recently  in 
shoring  the  front  end  of  the  Adams  Ex- 
press Company  Building,  Chicago.  This 
work  was  done  in  connection  with  the  en- 
larging  of   the   basement  and   bank   floors 


LARGE    NUMBER    OF    SCREW    JACKS    USED 

Crowe  Brothers,   of   Chicago,   were  the 
shoring  engineers. 
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CAR,  HOPPER  AND 
MIXING  PLANT  AT 
NEW  YORK   PIER 


Large  Drill  Boats  Used  at  Halifax 
Ocean  Terminals 

TWO  DRILL  boats  used  in  submarine 
excavation  for  the  Ocean  Terminals  at 
Halifax,  N.  S.,  drill  their  holes  through 
6-in.  casing  pipes,  which  are  pulled  by 
clamping  them  to  the  boat  and  raising  the 
scow  on  its  spuds.  The  charges  of  dyna- 
mite are  made  up  in  cartridges  and  lowered 


of  the  pier  footings  within  the  cofferdam 
as  can  be  reached  by  chute  from  the  top  of 
the  cofferdam.  Much  of  the  first  concrete, 
now  being  placed,  is  handled  by  locomotive 
cranes  in  dump  buckets,  and  a  great  deal 
of  concrete  will  be  chuted  later  on  in  the 
construction.  It  was  not  feasible  to  put  up 
a  tower  at  this  stage,  as  it  was  not  prac- 
ticable to  locate  the  concrete  plant  on  the 


DRILL  BOAT  AND 
DYNAMITE  SCOW  AT 
HALIFAX   TERMINAL 


CAR    DISCHARGES    IN    FEW    SECONDS 


of  the  building.  About  2500  24-in.  jacks, 
capable  of  lifting  5  tons  each,  were  used. 

The  front  piers  of  the  building  were  cut 
out  and  replaced  by  20-in.  needle-beams. 
A  side  of  a  pier  was  cut  out  at  a  time  and 
small  pump-locks  and  screws  placed  until 
the  entire  pier  rested  directly  on  the  jacks 
and  drums.  Then  the  jacks  were  removed 
one  row  at  a  time  and  the  needle-beams  in- 
serted. In  order  to  take  the  load  off  the 
piers  the  contractor  shored  under  the  ends 
of  the  beams  with  five  rows  of  drums  and 
screws.  The  piers  were  then  removed  and 
the  structural  steel  set  in  place. 

Level  readings  were  taken  on  the  piers 
three  times  a  day  to  keep  track  of  any 
tendency  to  settlement.  In  order  to  main- 
tain the  building  at  the  original  level,  men 
were  kept  constantly  turning  the  screws. 
The  blocking  settled  8  in.  but  the  piers 
have  never  been  below  their  original  level. 


to  tile  uuUuin  of  the  holes  with  the  wires 
attached  to  small  floats,  which  support 
them  at  the  top  of  the  water  while  the 
casings  are  being  withdrawn.  When  these 
casings  are  clamped  to  the  scow  at  the  level 
of  the  deck,  the  spuds  are  shoved  down, 
raising  the  boat  and  the  casings  with  it 
until  the  latter  are  free  and  can  be  with- 
drawn. The  boat  is  then  removed  some 
distance,  the  lead  wires  carried  on  the 
floats  are  connected  up,  and  the  blast  is 
fired  with  a  battery.  Dynamite  is  carried 
on  a  special  scow,  which  is  shown  in  front 
of  one  of  the  drill  boats  in  the  accompany- 
ing photograph.  This  drill  boat  carries  a 
battery  of  seven  drills,  while  the  other  is 
equipped  with  a  battery  of  ten. 

Work  on  the  Halifax  Ocean  Terminals 
is  being  carried  on  by  Foley  Brothers, 
Welch,  Stewart  &  Farquier,  with  L.  G. 
Fuller  as  general  superintendent. 
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Home-made  Planer  Used  to  Size 
Large  Timbers  on  the  Job 

By  R.  W.  CADY 

Assistant  Engineer,  Cayuga  &  Seneca  Canal 

THE  HOME-MADE  planer  shown  in  the 
accompanying  photograph  was  used  to 
size  accurately  on  the  job  the  large  timbers 
employed  in  constructing  wooden  lock  gates 


lies.  Between  the  two  46-ft.  sticks,  or 
ways,  are  placed  two  bolsters  which  can  be 
adjusted  by  screw  jacks  set  under  each  end. 
The  timber  to  be  dressed  is  placed  on 
the  bolsters  between  the  ways  and  the  screw 
jacks  are  adjusted  till  the  top  of  the  timber 
is  in  the  right  position  for  making  the  first 
cut.  The  motor  is  then  started  driving  the 
cutter  head,  and  the  platform  is  dragged 
over  the  stick  by  the  air  hoist.    About  ^4  in. 


position  to  set  the  forms  in  the  next  section. 

The  small  cars  can  be  used  for  many 
other  purposes,  and  are  run  on  the  regular 
track  without  being  in  the  way  as  a  full 
height  carriage  would  be,  unless  an  outside 
track  were  provided  for  it.  The  entire 
arrangement  is  light  and  easily  handled. 

Work  on  this  section  is  in  charge  of  H.  R. 
Shailer,  superintendent  for  the  Richard 
Carvel  Company,  Inc.     R.  S.  S.  Guerber  is 
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HOME-MADE    PLANER    THAT   SURFACES    BIG    TIMBERS   ACCURATELY   ON   THE   JOB,   AND  ITS   CUTTER   HEAD   IN   ACTION 


for  barge  canal  locks  on  the  Cayuga  and 
Seneca  Canal.  These  timbers  varied  in  size 
from  24  x  34  in.  x  27  ft.  to  12  x  24  in.  x  27 
ft.  Each  leaf  of  these  gates  is  built  by 
placing  timbers  on  top  of  each  other,  the 
largest  at  the  bottom  grading  up  to  the  nar- 
row ones  on  top.  In  order  to  have  these 
sticks  fit  closely  together  and  build  up 
plumb,  it  was  necessary  that  the  top  and 
bottom  of  each  should  be  perfectly  flat  and 
parallel.  At  the  mill  in  the  West  where  the 
timber  was  bought  it  was  impossible  to 
dress  timbers  larger  than  30  in.  wide.  Even 
the  smaller  timbers  that  had  been  surfaced 
at  the  mill  were  so  much  "in  wind"  by  the 
time  they  reached  the  site  that  they  had  to 
be  redressed  before  they  could  be  used. 
This  tool  is  mounted  on  a  movable  plat- 
form about  16  ft.  long  under  each  side  of 
which  is  a  12  X  12-in.  timber.  Each  timber 
is  fitted  with  hardwood  blocks  to  reduce  the 
sliding  friction.  These  blocks  slide  in  a 
track  on  two  12  x  24-in.  x  46  ft.  timbers, 
which  are  set  on  edge  about  4  ft.  apart.  The 
tops  of  these  timber.s  were  set  perfectly 
level  in  the  same  plane  and  made  very 
smooth.  An  air  hoist  mounted  on  the  plat- 
form hauls  it  back  and  forth  on  the  long 
timbers  by  cables  running  to  deadmen  at 
each  end.  A  38-in.  cutter  head  driven  by  a 
10-hp.  motor  is  mounted  on  one  end  of  this 
platform  so  that  its  axis  is  perpendicular 
to  the  axis  of  the  timber  track  and  parallel 
to  the  plane  in  which  the  top  of  this  track 


is  the  maximum  cut  that  can  be  made  in  one 
operation.  As  some  of  the  timbers  are  an 
inch  or  more  out,  it  requires  four  or  five 
cuts  to  surface  them.  The  capacity  of  tha 
machine  is  seven  or  eight  sticks  a  day. 
It  requires  two  men  to  operate  it  and  the 
service  of  a  crane  to  handle  the  timbers. 

The  results  were  so  good  that  when  the 
timbers  were  erected  in  the  gates,  which 
are  41  ft.  high,  there  were  no  cracks  that 
would  leak  and  the  gates  measured  the  same 
at  all  points.  The  machine  was  devised  and 
built  by  the  Drilling  &  Contracting  Com- 
pany of  Albany,  N.  Y. 


section    engineer    for    the    Public    Service 
Commission. 


Platform  Raised  with  Tackle  Used 
to  Erect  Subway  Roof  Forms 

INSTEAD  of  building  a  car  to  the  full 
height  of  the  subway  section  to  handle 
steel  forms  for  the  jack  arches  of  the  roof, 
the  contractor  for  the  138th  Street-South- 
ern Boulevard  section  of  the  east  branch  of 
the  Bronx  subway  in  New  York  City  is 
using  a  light  platform  hung  from  the  steel- 
work with  four  sets  of  falls.  This  platform 
is  pulled  up  under  the  roof,  the  forms  are 
taken  down  and  landed  on  it,  and  the  whole 
is  lowered  by  the  falls  and  landed  on  a  small 
car  running  on  the  construction  track 
below.  The  car  is  rolled  forward,  the  falls 
are  hooked  to  the  steel  or  to  slings  previ- 
ously hung,  and  the  platform  is  raised  in 


Light  Cableway  Outfit  Handles 
Heavy  Dragline  Bucket 

IN  ORDER  to  avoid  deep  borrow  pits, 
which  result  in  excessive  seepage,  in  con- 
nection with  levee  work  on  the  Mississippi 
River  below  Memphis,  a  drainage  con- 
tractor designed  and  constructed  the  cable- 
way  dragline  apparatus  shown  in  the  ac- 
companying photograph.  A  light-weight 
tower  which  could  be  moved  quickly  and 
easily  over  the  wet,  soft  ground  was 
obtained  by  dragging  the  heavily  loaded 
6-yd.  bucket  along  the  ground,  thus  taking 
the  strain  off  the  towers. 

The  tail  tower  is  anchored  by  means  of  a 
movable  counterweight  which  consists  of 
a  large  wooden  box  filled  with  sand.  When 
the  tower  is  to  be  moved  the  weight,  which 
hangs  from  a  boom,  is  swung  forward  to 
its  new  location.  It  is  then  detached  and 
the  tower  run  ahead  on  its  track  the  re- 
quired distance.  The  maximum  distance 
between  towers  is  500  ft.  About  1000  cu. 
yd.  of  earth  are  handled  in  a  10-hr.  day. 
According  to  R.  H.  &  A.  G.  McWilliams,  the 
contractors,  of  Chicago  and  Memphis,  by 
taking  the  strain  off  the  towers  they  have 
greatly  increased  the  life  of  the  cableway 
and  minimized  cable  repairs. 
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NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Collapse    of    Street    Decking 
Follows  Subway  Blast 

As  Timbering  Falls  Crowded  Seventh  Avenue  Street 

Car  Plunges  to  Bottom  of  28-Foot  Cut  for  New 

York's  New  Rapid  Transit  System — 7  Killed 

A  blast  of  the  usual  size,  fired  at  7.56  a.  m., 
Sept.  22  in  the  east  half  of  the  main  cut  for 
the  new  Seventh  Avenue  subway  just  south  of 
Twenty-fifth  Street  in  New  York  City,  was 
followed  by  the  collapse  of  the  street  decking 
for  the  full  width  of  the  roadway  south  to  a 
point  below  Twenty-fourth  Street,  where  the 
street  load  had  been  transferred  to  the  last 
permanent  steel  erected.  This  section  of  the 
subway  is  being  built  with  unusual  steel  sup- 
port for  the  timber  street  decking,  which  has 
been  criticised  by  construction  men  for  its  un- 
necessary weight  and  strength.  The  method 
of  support  gives  a  clear,  full-height  working 
face,  and,  because  the  section  is  in  rock  cut, 
requires  a  minimum  of  horizontal  bracing  be- 
low the  level  of  the  steel  beams.  It  was  de- 
scribed on  page  57  of  the  Engineering  Record 
of  July  10,  1915. 

Condition   at  Time   of  Shot 

At  the  time  of  the  shot  the  needle-beams  on 
the  east  side  of  the  street,  where  the  shot  was 
fired,  were  carrying  the  decking  for  a  span  of 
some  30  ft.  Those  on  the  west  side  of  the 
street,  where  the  excavation  was  not  quite  so 
far  advanced,  were  probably  not  carrying  the 
entire  load,  as  the  cross-beams  had  been  posted 
down  to  the  floor  of  the  shallow  heading  cut 
preparatory  to  advancing  the  needle-beams. 
The  hangers  securing  the  cross-beams  to  the 
needle-beams  were,  however,  still  in  place. 
After  the  collapse  these  beams  and  the  section 
of  decking  they  supported  remained  intact, 
while  the  south  end  of  the  east  pair,  and  the 
decking  over  them,  fell  to  the  floor  of  the  cut. 

Condition  After  Collapse 

The  decking  over  the  shallow  heading  above 
Twenty-fifth  Street  did  not  collapse;  neither 
did  the  sidewalks,  except  for  half  their  width 
at  a  few  points.  These  sidewalks  had,  for  the 
most  part,  not  been  decked,  and  were  sup- 
(Continued  on  page  400,  first  column) 


World's  Engineering  Works  Reviewed  by  Inter- 
national Congress  at  San  Francisco 

General  Goethals   Tells   of  Panama    Canal   at    Opening   Session — 
•I  Materials  of  Engineering  Discussed — Record  Tunneling  at  Rogers  Pass 

Excites  Interest— Activated  Sludge  the  Chief  Topic  at  Sanitary  Session 
{By  Telegram  from  San  Francisco) 

Interest  in  the  administration  and  technical  features  of  the  Panama  Canal  and  in 
the  development  of  the  Diesel  engine  were  the  chief  features  of  the  sessions  of  the  In- 
ternational Engineering  Congress  held  prior  to  the  recess  on  Wednesday  afternoon,  Sept. 
22.  The  session  devoted  to  these  subjects  drew  the  largest  attendance.  Discussion  in 
all  of  the  sessions,  however,  was  disappointing,  due  to  the  limited  advance  distribution 
of  papers.  Furthermore,  the  authors,  in  most  cases,  were  absent,  a  fact  tending  to  sup- 
press the  questions  which  might  ordinarily  be  put.  The  papers,  however,  possessed  un- 
usual value  and,  collected  in  volume  form,  will  make  most  valuable  contributions  to  the 
literature  of  engineering.     No  attempt  will  be  made  here  to  summarize  the  papers. 

Those  papers  that  are  of  importance  to  the 

readers  of  the  Engineering  Record  will  be 
printed  in  part  or  in  abstract  in  early  issues. 
Extracts  from  eight  of  the  papers  appear  else- 
where in  this  issue. 


New  Committee  Will  Harmon- 
ize Good  Roads  Movement 

Body  Appointed  at  Pan-American  Road  Congress 

to  Secure  Co-operation  Among  All  Highway 

Organizations — Military  Road  Approved 

(By  Telegram  from  San  Francisco) 

One  effect  of  the  joint  meeting  of  highway 
associations  at  the  Pan-American  Road  Con- 
gress, in  Oakland,  Cal.,  last  week  may  be  a 
single  national  meeting  in  the  future,  instead 
of  separate  meetings  of  the  leading  organiza- 
tions, as  in  the  past.  This,  at  least,  is  the 
inference  drawn  from  the  American  Highway 
Association's  action  in  appointing  a  committee 
to  confer  with  representatives  of  other  organi- 
zations to  "harmonize"  the  good  roads  move- 
ment. The  resolution  is  given  in  full  below. 
The  Congress  went  on  record  in  favor  of  a 
Pacific  Coast  highway  as  a  measure  of  mili- 
tary preparedness.  The  following  report  of 
the  sessions  is  a  continuation  of  the  one  pub- 
lished in  the  News  of  the  Week  section  last 
week: 

(Continued  on  page  402,  first  column) 


Goethals  Speaks  of  Canal 

The  first  session  Monday  morning  was  an 
impressive  gathering,  fully  befitting  the  mag- 
nitude of  the  work,  the  Panama  Canal,  which 
occasioned  the  Congress.  On  the  platform 
with  the  honorary  president  of  the  Congress, 
Major-General  George  W.  Goethals,  were  the 
vice-presidents,  the  foreign  delegates  and  the 
presidents  and  secretaries  of  the  national  en- 
gineering societies.  The  keynote  speech  em- 
phasizing the  purpose  and  the  occasion  of  the 
Congrress  was  made  by  Dr.  William  F.  Du- 
rand,  chairman  of  the  committee  of  manage- 
ment. General  Goethals  spoke  next;  he 
sketched  the  historic  settling  of  the  Canal,  the 
efforts  made  and  the  plans  projected  since 
Spanish  times  for  connecting  the  two  oceans. 
He  emphasized  too  that  the  Canal,  calling  into 
play  almost  every  branch  of  engineering,  might 
well  be  the  inspiration  for  the  gathering  of 
specialists  of  every  class,  while  the  world-wide 
influence  of  the  Canal  on  commerce  justified 
its  selection  as  the  prime  motive  for  an  inter- 
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national  gathering.  General  Goethals  took  ad- 
vantage of  his  survey  of  the  Canal's  history  to 
pay  graceful  tribute  to  the  achievements  of 
his  predecessors  and  the  loyal  support  and  in- 
valuable assistance  of  his  confreres  in  the 
work.  To  John  F.  Stevens  and  John  F.  Wal- 
lace he  paid  special  tribute,  outlining  in  some 
detail  the  particularly  important  accomplish- 
ments of  their  administration. 

Tribute  from  Foreign  Delegates 

Following    his    address    General    Goethals 
greeted  the  ofBcially  accredited  delegates  from 
foreign  countries,  each  responding  with  a  few 
words  of  felicitations.     One  could  not  but  be 
impressed  by  the   sincerity  of  the  delegates, 
their  admiration  of  the  success  of  American 
engineering  genius  and  their  appreciation  of 
the  honor  conferred  in  inviting  their  countries 
to  be  represented  at  the  gathering.     It  is  not 
too  much  to  say  that  the  presence  of  these  dele- 
gates and  their  addresses  gave  the  gathering  a 
singular  flavor  that  emphasized  strongly  the 
momentous  character  of  the  Congress.  The  en- 
thusiasm   of   the    French    delegate,   Jean    De 
Pulligny,  and  the  polished  and   gracious   re- 
sponse of  the  Swiss  delegate.  Prof.  A.  E.  Rohn, 
were  especially  noteworthy.    Besides  these  two 
delegates  the  representatives  of  Canada,  Cuba, 
China,  Guatemala,  Japan,  Netherlands,  Nica- 
ragua,   Spain    and    Sweden    presented    their 
felicitations. 

The  program  called  for  the  presentation  to 
Dr.  James  Douglass  of  the  John  Fritz  Medal, 
a  feature  that  had  to  be  omitted  owing  to  the 
absence  of  Dr.  Douglass  who  was  detained  in 
the  East  by  illness. 

The  real  business  of  the  convention  began 
Monday  afternoon  with  a  well  attended  ses- 
sion on  the  Panama  Canal.    The  papers  were 
general  rather  than  engineering,  taking  up  or- 
ganization,  administration,   purchase   of   sup- 
plies, geology  and  the  commercial  and  trade  as- 
pects of  the  Canal.    One  engineering  paper  on 
the  climatology  and  hydrology    of    the  Canal 
was  presented  at  this  session.    All  of  the  pa- 
pers dealt  with  matters  treated  in  this  journal 
to  a  greater  or  less  extent,  depending  on  the 
particular    subject,    during    the    past    seven 
years.    There  was  only  one  discussion  by  C.  E. 
Grunsky.      He   advocated   that    the     Panama 
Canal,   like   river   and   harbor   improvements, 
should  not  be  expected  to  pay  back  into  the 
treasury  of  the  United  States  its  cost,  or,  in 
other  words,  that  amortization  charges  should 
not  be  included  in  the  operating  expenses.    He 
believed  it  permissible,  however,  to  provide  in 
the  tolls  for  interest  at  a  low  rate  upon  the 
cost. 

Technical  details  regarding  the  Canal  were 
treated  in  ten  papers  presented  in  two  suc- 
ceeding sessions,  both  well  attended.  While 
there  was  no  discussion,  numerous  questions 
were  put  to  General  Goethals,  General  Sibert 
and  Mr.  Williamson,  the  principal  Panama 
Canal  engineers  present. 

Engineering  Materials  Discussed 

Tuesday   morning   the    Congress    split   into 
sections  with  six  to  eight  sessions  in  progress 
simultaneously.     At  the  first  session,  on  ma- 
terials of  engineering,  timber  was  taken  up. 
The  principal  papers  were  valuable  contribu- 
tions by  H.  S.  Betts  and  W.  B.  Greeley  of  the 
Forest   Service   on    structural   timber    in    the 
United  States  and  by  Howard  F.  Weiss  and 
Clyde  H.  Teesdale  of  the  same  service  on  pre- 
servative treatment  of  timber.    The  discussion 
was  meager.     E.  J.  Mehren  of  New  York  de- 
scribed   the    unsatisfactory    condition    of    the 
timber  market  in  the  eastern  part  of  the  Uni- 
ted States  which  had  forced  the  abandonment 
of  specification  by  botanical   species  and  the 
adoption  of  the  density  or  ring  clauses.     Prof. 
Charles  B.  Wing  of  Leland  Stanford  Univer- 
sity pointed  out  that  a  similar  condition  did 
not  occur  on  the  Pacific  Coast,  the  differences 
in  the  structural  timbers  being  .so  great  as  to 
be   readily  distinguished   by  the  eye.     Other 
papers  described  the  timber  resources  of  Can- 
ada, India  and  Russia. 

The  second  session  on  materials,  devoted  to 


concrete,  brought  out  no  discussion.  At  the 
third  session  there  were  excellent  papers  on 
the  outlook  for  iron  by  Prof.  James  F.  Kemp 
of  New  York  and  on  alloy  steels  in  bridge 
work  by  Dr.  J.  A.  L.  Waddell  of  Kansas  City. 
Professor  Kemp  reviewed  at  length  the  iron 
resources  of  the  world  and  particularly  of  the 
United  States,  concluding  that  supplies  for  the 
next  200  or  300  years  are  in  sight,  even  under 
large  increase  in  use. 


Railway  Location 

The  second  session  on  railways,  following 
the  presentation  of  the  paper  on  locating  a 
new  line,  by  William  Hood,  chief  engineer  of 
the  Southern  Pacific,  brought  out  a  discussion 
on  the  extent  to  which  practice  for  locating 
steam  lines  could  be  modified  for  a  line  to  be 
operated  electrically.  It  was  advanced  that 
the  shorter  wheelbase  of  the  electric  locomotive 
allowed  the  use  of  sharper  curves  while  its 
great  overload  capacity  for  shorter  periods  per- 
mitted steeper  short  grades  than  does  the  steam 
locomotive.  Mr.  Hood,  however,  was  of  the 
opinion  that  it  is  not  advisable  to  locate  a  line 
on  the  theory  that  steam  equipment  will  never 
be  used  on  it.  Such  an  assumption  is  not  likely 
to  be  borne  out.  Consequently  he  did  not  favor 
modification  of  steam-line  locating  practice 
for  sections  to  be  electrified. 

Tunneling  at  Rogers  Pass 

Following  the   presentation,  by   Charles   S. 
Churchill  of  the  Norfolk  &  Western  Railway, 
of  his  paper  on  "Tunnels,"  J.  G.  Sullivan,  chief 
engineer  of  the  Canadian  Pacific,  emphasized 
the  reasons  for  using  the  pioneer  drift  in  driv- 
ing the  5-mile  Rogers  Pass  tunnel.    With  this 
scheme   it  has  been   possible   to   keep   men   at 
work    drilling,    mucking    and    loading    except 
where  shooting  is  actually  in  progress.    As  a 
result  the  contractors  have  broken  the  Amer- 
ican record  in  tunnel  driving.     Whereas  the 
original  offers  of  contractors  for  driving  the 
tunnel  called  for  completion   in   seven   years, 
the   bore   will    actually   be   finished    in    three 
and  one-half  years,  half  of  this  time  being 
taken  in  the  approaches.    He  emphasized  that 
the  scheme  was  applicable  only  in  hard  rock. 
Commenting  also  on  Mr.  Churchill's  paper 
Mr.    Hood    remarked    that   he   could    build    a 
tunnel  17  ft.  wide  almost  as  cheaply  as  a  14 
or  15-ft.  tunnel.    The  added  width  resulting  in 
convenience  and  safety  to  track  men  who  need 
not   run   to   places   of   refuge   is   well    worth 
the  slightly  greater  cost. 

Sewage   Treatment 


screens   remove   very   little   of  the  putrescible 
matter  unless  the  sewage  is  fresh. 

In  the  discussion  on  water  supply  papers 
the  question  of  how  to  increase  metered  water 
consumption  was  raised.  A  California  town 
has  a  contract  with  a  water  company  for  a 
fixed  minimum  quantity  greater  than  the  pres-  I 
ent  consumption  and  is  endeavoring  to  encour-  1 
age  consumers  to  use  more  water.  John  R. 
Freeman  suggested  that  sliding  meter  rates  in 
use  in  other  localities  have  produced  good  re- 
sults and  seem  fair  to  company  and  consumer. 


West's  Scenic  Splendors  Enliven 
Trip  to  International  Congress     \ 

The  "Engineers'  Special,"  carrying  delegates 
from   New  York  and  other   Eastern   cities  to 
the      International      Engineering      Congress, 
reached  San  Francisco  on  time  at  9  p.  m.,  Sept. 
15.    The  long  journey  across  the  continent  was 
interrupted  at  Colorado  Springs,  where  a  day's 
stop  had  been   arranged  for  a  trip  to  Pike's 
Peak  on  Sunday  morning,  Sept.  12.     The  engi- 
neers went  by  automobile  to  Crystal  Park  over 
a  remarkably  tortuous  and  steep  highway  cut 
.  into  the  sides  of  the  mountains.     In  the  after- 
noon   various    parties    were    organized,    the 
largest  group,  which  numbered  about  seventy,      , 
electing  to  go  up  Pike's  Peak.     About  twelve     I 
took  the  regular  train  on  the  cog  railway  at      1 
1  30  p.  m.,  the  other  two  left  in  special  cars 
at   2.30   p.   m.      The    first   of   the    latter   was 
brought  to  grief  within  15  min.  after  starting 
by  the  breaking  of  one  of  the  pistons  of  the 
engine,  necessitating  the  abandonment  of  the 
trip. 

At  the  Grand  Canyon  more  than  one-third 
of  the  party,  including  some  ladies,  showed 
their  mettle  by  taking  the  trip  down  the  Bright 
Angel  trail,  a  very  fatiguing  descent  of  a  mile 
to  the  river.  Wednesday  morning  a  mirage  in 
the  Mojave  Desert  caused  much  excitement, 
while  the  crossing  of  the  Los  Angeles  aque- 
duct and  the  Tehachapi  Loop  naturally  re- 
ceived much  attention  from  the  engineers. 

Praise  has  been  loud  for  the  efficiency  and 
courtesy  of  the  special  railroad  representatives 
accompanying  the  party,  G.  S.  Harner  of  the 
New  York  Central,  and  T.  W.  Conway  of  the 
Santa  Fe. 

Representatives  of  local  committees  of  the 
various  national  societies  boarding  the  train 
at  Fresno  and  other  points  near  San  Fran- 
cisco were  enthusiastic  over  prospects  for  suc- 
cessful meetings. 


In    the    discussion    on     sewage    treatment 
George  W.  Fuller,  of  New  York,  commented 
on  the  activated  sludge  plan  as  sound  in  theory 
and  very  promising,  in  that  clarified  liquid  and 
non-putrescible  sludge   is   produced.      On   the 
other  hand  questions  of  power  and  attendance 
might  make  it  uneconomical.     He  emphasized 
the     need     for     experienced     management     of 
sewage  treatment  plants  as  absolutely  essen- 
tial to  satisfactory  operation.     In  sewer  con- 
struction the  engineer  should  make  provision, 
he  thought,  for  proper  inspection  of  house  con- 
nections to  insure  tight  pipe  joints.     He  cited 
the  case  of  a  large  sewer  construction  job  in 
which  2  per  cent  of  the  total  cost  was  allotted 
to  rigid  inspection  of  joints  in  the  mains,  but 
later    on,    when    the    house    connections    were 
made,  there  was  no  adequate  joint  inspection 
and  the  resultant  storm-water  leakage  into  the 
laterals  flooded  the  sewage  treatment  plant. 

Mr.  Fuller  said  he  had  abandoned  mortar 
joints'  and  has  substituted  bituminous  com- 
pounds to  secure  tighter  sewers.  Captain  K. 
Hallen,  of  Sweden,  cited  the  favorable  experi- 
ence in  that  country  with  Imhoff'  tanks  about 
30  ft.  deep,  built  with  enlarged  top  cross-sec- 
tions to  lessen  scum  troubles.  Mechanical  agi- 
tation was  highly  desirable,  he  thought. 
Charles  Oilman  Hyde  estimated  that  there 
were  about  forty  sewage  farms  in  California, 
but  that,  as  a  rule,  they  were  not  highly  suc- 
cessful. He  suggested  that  further  study  of 
this  question,  particularly  in  the  dry  South- 
western States,  would  be  well  worth  while. 
Edward  Bartow  expressed  an  opinion  that  fine 


Port  Authorities  Meet 

The  American  Association  of  Port  Authoii- 
ties   held    its    fourth    annual    meeting   at    Los 
Angeles,   Sept.   13-15.     J.  P.  Gilmer,  Los  An- 
geles  Board  of   Harbor   Commissioners,   acted 
as  chairman  of  the  convention.     The  following 
papers  were  presented  and  discussed:     "Recent 
Port   and    Railway    Development   in    Philadel- 
phia," by  John  Meigs,  director  Department  of 
Wharves   and   Docks;    "Port   Terminal   Devel- 
opment," by  Paul  P.  Whitham,  Seattle;  "Pub- 
lic  Control   of   Our   Waterfront   and    the   Ob- 
stacles to  Be  Overcome,"  by  E.  F.  McSweeney. 
Boston;    "Free    Ports,"   by    Calvin    Tompkins.. 
New   York    City;    "Assessing    Scientific    Port 
Charges     and     Basis     of     Method     of     Such 
Charges,"     by     Ernest     M.     Loeb,     president 
Board    of    Harbor    Commissioners,    New    Or- 
leans; "The  Best  Method  for  Developing  Port 
Traffic,"  by  J.   P.   Gilmer,   Board  of   Harbor 
Commissioners,  Los  Angeles. 

The  report  of  the  resolutions  committee, 
approved  by  the  association,  called  for  the  ap- 
pointment of  committees  to  investigate  ten 
subjects  involving  problems  of  interest  to  port 
authorities.  These  committees  will  report  re- 
sults of  their  studies  at  the  next  meeting. 

J  J.  Dwyer,  chairman,  Board  of  San  Fran- 
cisco Harbor  Commissioners,  was  elected  pres- 
ident of  the  American  Association  of  fort- 
Authorities  for  the  ensuing  year,  and  Montreal 
was  selected  as  the  meeting  place  for  the  Uib 
convention. 
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President  Marx  Discusses  Ideals  and 
Art  in  Engineering 

Charles  D.  Marx,  president  of  the  American 
Society  of  Civil  Engineers,  opened  the  forty- 
seventh  annual  convention  of  the  society  at 
San  Francisco,  Sept.  16,  with  an  address  in 
which  he  discussed  in  detail  idealism  and  art 
in  relation  to  engineering.  His  thesis  was 
that  the  engineer  is  a  practical  idealist,  that 
in  the  construction  of  sanitary  work,  irriga- 
tion projects,  railroads,  bridges  and  other 
engineering  structures  he  makes  it  possible  to 
bring  to  the  masses  such  comforts  and  ad- 
vantages without  which  the  attainment  of  a 
high  moral  and  intellectual  civilization  is  im- 
possible. By  citations  from  men  such  as 
Emerson  and  Kipling  he  threw  into  relief  the 
idealistic  side  of  engineering  work. 

In  discussing  art  in  relation  to  engineer- 
ing he  emphasized  the  intrinsic,  artistic  char- 
acter of  a  structure  well  fitted  to  perform  the 
function  for  which  it  was  designed,  even 
though  devoid  of  ornament  as  that  term  is 
usually  employed. 

Extracts  from  his  address  will  be  found  on 
page  378  in  this  issue. 

Business  Matters 

The  business  part  of  the  program  was  un- 
usually brief.  Many  suggestions  were  re- 
ceived as  to  the  time  and  place  of  the  next 
convention.  Among  the  places  Pittsburgh  led 
with  118  votes,  Boston  was  second  with  51  and 
Chicago  third  with  48.  September,  by  a  very 
large  majority,  was  recommended  as  the  time 
for  the  convention.  The  entire  matter,  how- 
ever, was  referred  to  the  board  of  direction 
for  action. 

The  meeting  also  referred  to  the  board  of 
direction  a  resolution  of  the  Seattle  Associa- 
tion of  Members  of  the  society,  suggesting 
that  the  parent  body  urge  the  establishment 
of  a  greater  number  of  weather  bureau  sta- 
tions in  order  that  more  complete  observa- 
tions may  be  made  of  precipitation,  evapora- 
tion and  snow  storage. 

Social  Events 

Thursday  evening  was  devoted  to  a  recep- 
tion, dinner  a'nd  dance  at  the  Old  Faithful  Inn 
in  the  Exposition  Grounds  and  at  three  o'clock 
Friday  afternoon  a  special  train  conveyed  the 
members  and  their  guests  to  Del  Monte  on 
the  sh6re  of  Monterey  Bay,  from  which  point 
several  trips  were  made  to  points  of  scenic 
interest. 
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The  military  force  on  the  zone  is  sufficient 
to  take  care  of  any  raid  which  might  be  made 
by  a  foreign  power  and  beyond  that  we  have 
not  gone." 

After  planting  a  tree  from  the  Isthmus  in 
the  permanent  Exposition  gardens.  Major  Gen- 
eral Goethals  was  presented  with  a  casket  of 
jewels  from  the  tower  of  jewels  by  C.  C 
Moore,  president  of  the  exposition. 


French  Engineer  Leaves  Trenches  to 
Attend  Engineering  Congress 

Jean  de  Pulligny,  who  gained  a  wide  ac- 
quaintance in  the  United  States  while  head 
of  the  French  mission  of  engineers  studying 
American  engineering  practice,  was  granted 
a  two-months'  leave  of  absence  from  the 
French  army  in  order  to  represent  his  govern- 
ment at  the  International  Engineering  Con- 
gress, in  San  Francisco,  this  week.  M.  de 
Pulligny  has  been  a  familiar  figure  at  Amer- 
ican highway  conventions  for  several  years, 
being  called  on  often  to  compare  American 
with  French  road  building  and  maintenance 
practice. 

At  the  beginning  of  the  war  M.  de  Pulligny 
rejoined  his  battalion,  in  which  he  had  held 
the  rank  of  major  previous  to  his  resignation 
several  years  ago,  and  was  promptly  assigned, 
with  his  former  rank,  to  take  charge  of  a  road- 
building  detail  at  the  front.  His  command 
consisted  of  700  men,  with  235  horses  and  20 
motor  trucks.  Of  the  trucks  some  (steam- 
propelled)  had  a  carrying  capacity  of  10  tons. 
On  account  of  the  heavy  traffic  in  munitions 
and  food  supplies — carried  largely  by  heavy 
motor  trucks  and  trailers— the  building  and 
maintenance  of  the  roads  to  the  front  and 
along  the  trenches  is  most  important,  and  M. 
de  Pulligny's  command  was  occupied  entirely 
with  this  work. 

He  left  the  front  Aug.  26  and  came  directly 
to  the  United  States,  stopping  for  a  day  only 
in  Paris,  which  he  had  not  seen  for  a  year. 
When  asked  to  discuss  the  war,  M.  de  Pulligny 
stated  that  his  mission  was  one  of  international 
courtesy  and  that  he  desired  to  refrain  from 
talking  on  a  matter  that  was  the  subject  of 
much  controversy  in  the  United   States. 


Irrigation  Congress  Convenes  for 
Thirty-second  Time 

The  Twenty-second  International  Irrigation 
Congress  held  its  opening  session  in  Stockton 
Sept.  13,  and  followed  this  with  successive  ses- 
sions in  Sacramento,  Stockton  and  San  Fran- 
cisco, visiting  some  of  the  more  important 
irrigation  systems  of  the  San  Joaquin  Valley 
during  the  latter  part  of  the  week  and  holding 
the  concluding  session  at  the  Exposition 
Sept.  20.  The  resolutions  adopted  included 
recommendations  that  Government  funds  be 
used  for  the  completion  of  unfinished  reclama- 
tion projects  outside  of  those  begun  by  the 
U.  S.  Reclamation  Service,  and  that  the  finan- 
cial system  of  the  service  be  revised  so  that 
administrative  costs  shall  not  be  charged 
against  the  settler.  The  principles  of  the 
Newlands-Broussard  river  regulation  bill, 
which  urges  Federal  legislation  for  adjudica- 
tion of  water  rights  on  interstate  streams  on 
the  basis  of  private  appropriation  and  bene- 
ficial use,  were  commended. 

The  following  officers  were  elected  unani- 
mously: Richard  F.  Burgess,  El  Paso,  presi- 
dent; J.  S.  Dennis,  Calgary,  first  vice-presi- 
dent; George  Albert  Smith,  Salt  Lake  City, 
second  vice-president;  L.  A.  Nares,  Fresno, 
third  vice-president;  Burt  Grunwald,  Denver, 
fourth  vice-president;  L.  Clapp  of  Hatch, 
N.  M.,  fifth  vice-president;  Arthur  Hookes, 
Spokane,  secretary. 


Consumer  Protected  by  Ruling  on 
Fire  Hydrant  Water  in  Indiana 

The  State  Board  of  Accounts  of  Indiana  has 
ruled  that  cities  owning  waterworks  systems 
in  that  State  must  estimate  the  cost  of  all 
water  used  from  fire  hydrants  and  charge 
themselves  a  proper  rental  for  it.  The  ruling 
follows  the  Indiana  utility  commission  law, 
which  provides  against  discrimination  by  any 
utility  corporation  against  any  customer. 
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Goethals  Day  at  the  Exposition 

Major-General  George  W.  Goethals  was  hon- 
ored at  the  Panama-Pacific  International  Ex- 
position on  practically  the  same  scale  as  were 
former  Presidents  Taft  and  Roosevelt.  Sept. 
7  was  designated  as  Goethals  Day  and  appro- 
priate ceremonies  were  arranged,  the  most 
popular  of  which  was  the  address  by  the  "canal 
builder"  himself,  delivered  in  the  Court  of 
the  Universe  to  as  many  as  could  stand  within 
reach  of  his  voice. 

In  his  speech  Major  General  Goethals 
epitomized  his  views  on  the  future  manage- 
ment of  the  canal  zone  by  saying:  "I  am  go- 
ing to  advocate  to  Congress  that  the  United 
States  open  up  the  canal  zone  to  American 
merchants  and  manufacturers,  but  restrict  to 
American  citizens  the  use  of  the  canal  zone 
for  business  purposes."  He  reviewed  the  his- 
tory of  the  canal  project,  beginning  with  ac- 
tivities prior  to  the  nineteenth  century,  touched 
on  the  policies  at  Washington  during  various 
administrations  and  recounted  some  of  the 
difficulties  in  governing  the  people  of  Panama. 
He  made  the  point  that  it  was  not  lack  of 
sanitation,  but  lack  of  money  that  forced  the 
abandonment  of  the  French  project. 

The  United  States  has  not  enough  dock 
room  at  the  canal  terminals,  he  pointed  out, 
even  though  commerce  through  the  canal  is 
at  low  ebb  now  on  account  of  the  war.  Addi- 
tional docks,  however,  are  to  be  built.  In 
commenting    on    the    fortifications,    he    said: 


F.  H.  Newell  Appointed  Member  of 
Illinois  Board  of  Examiners 

F.  H.  Newell,  head  of  the  civil  engineering 
department  of  the  University  of  Illinois  and, 
previous  to  that,  consulting  engineer  of  the 
U.  S.  Reclamation  Service,  has  been  appointed 
a  member  of  the  Illinois  Board  of  Examiners 
of  Structural  Engineers.  Mr.  Newell  was  in 
the  Government  service  for  over  twenty-six 
years,  having  entered  it  in  1888.  His  appoint- 
ment as  head  of  the  department  of  civil  engi- 
neering at  the  University  of  Illinois  was  noted 
on  page  599  of  the  May  8  issue  of  this  journal. 


Water  Leakage  Survey  Recommended 
for  Minneapolis 

Stating  that  Minneapolis  loses  200,000,000 
gal.  of  water  per  year,  the  value  of  which  is 
$30,000,  F.  W.  Cappelen,  city  engineer  of  that 
city,  has  recommended  that  an  engineer  be 
engaged  to  carry  on  a  leakage  survey  of  the 
water  distributing  system,  so  that  leaks  in 
the  mains  may  be  found  and  repaired. 


Thinks  San  Francisco  Will  Soon  Need 
Rapid-Transit  System 

Discussion  on  transit  problems  at  the  first 
municipal  session  of  the  International  Engi- 
neering Congress  developed  comment  from 
M.  M.  O'Shaughnessy,  city  engineer  of  San 
Francisco,  that  in  a  very  short  time  a  system 
of  elevated  tracks  would  be  necessary  in  that 
city.  Preliminary  studies  that  have  already 
been  made  show  that  the  double-track  elevated 
line  may  be  expected  to  cost  $800,000  per  mile, 
as  against  $3,500,000  per  mile  for  a  subway 
system.  He  estimated  the  construction  of 
surface  lines  to  cost  about  $215,000  per  double- 
track  mile.  He  pointed  out  that  under 
present  traffic  conditions  a  trip  to  the  western 
residence  district  during  rush  hours  requires 
20  min.  longer  than  would  be  required  with 
an  effective  rapid-transit  system,  and  that  this 
time  saving  multiplied  by  the  total  number  of 
passengers  carried  represented  an  annual  sav- 
ing warranting  a  considerable  investment  in 
a  rapid-transit  system. 


Baltimore  fie  Ohio  to  Build  Large 
Coal  Pier  at  Baltimore 

A  coal  pier  to  cost  $1,500,000  and  have  a 
yearly  capacity  of  10,000,000  tons  is  to  be 
built  by  the  Baltimore  &  Ohio  Railroad  at  the 
company's  Curtis  Bay  terminal  at  Baltimore, 
authority  having  been  voted  recently  by  the 
board  of  directors.  The  pier  will  be  700  ft. 
long  by  115  ft.  wide,  of  steel  construction 
throughout.  There  will  be  two  car  dumpers 
inshore,  built  in  units  and  equipped  with  rapid- 
moving  belts  leading  to  movable  towers  on 
the  pier,  which  can  load  into  vessels  on  either 
side;  or  the  entire  loading  capacity  can  be 
directed  to  one  vessel.  The  car  dumpers  will 
be  capable  of  handling  cars  53  ft.  long  and 
unloading  forty  100-ton  cars  per  hour.  The 
belts  for  conveying  the  coal  will  be  run  at 
speeds  of  from  250  to  500  ft.  per  minute,  thus 
giving  a  capacity  of  from  3000  to  6000  tons 
per  hour. 

The  necessity  for  the  pier  has  arisen  from 
the  large  increase  in  coal  traffic  from  Curtis 
Bay,  the  tonnage  this  year  to  July  31  having 
exceeded  that  for  all  of  1914.  Work  on  the 
improvement  will  therefore  be  started  as  soon 
as  the  contracts  can  be  let,  and  it  is  estimated 
that  eighteen  months  will  be  required  for 
its  completion. 

The  pier  was  designed  by  Francis  Lee 
Stuart,  chief  engineer  of  the  railroad. 
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Collapse  of  Street  Decking  Follows 
Subway  Blast 

[Continued  from  page  397,  first  column) 

ported  by  the  original  brick  vault  walls,  which 
extend  practically  to  the  bottom  of  the  28-ft. 
cut.  The  remainder  of  the  street  space  be- 
tween the  working  face  and  the  last  permanent 
steel  set  was  a  great  open  pit,  littered  with 
steel  beams  and  the  wreckage  of  the  wood  deck, 
across  the  top  of  which  lay  the  two  street- 
car tracks,  and  in  which  were  the  wrecks  of 
a  street  car,  a  large  motor  truck  and  several 
delivery  wagons.  The  latter,  according  to 
witnesses,  had  been  standing  along  the  curb 
over  the  collapsed  section  at  the  time  of  the  ac- 
cident. The  street  car,  which  had  been  north- 
bound, lay  north  of  the  middle  of  the  block 
below  Twenty-fifth  Street.  Its  trucks  were 
still  upright  on  the  rails,  the  brakes  were  set 
tight  and  the  power  shut  off,  and  there  were 
no  marks  of  any  kind  on  the  strip  of  asphalt, 
still  intact  between  the  rails,  to  indicate  that 
the  car  had  jumped  the  track  at  any  time  pre- 
vious to  its  fall. 

Stories  of  Eye-Witnesses 

The  blast  was  fired  by  a  regular  firing  crew, 
which  goes  to  work  before  the  regular  day 
shift  comes  on  at  8  a.  m.  The  day  shift  had 
not  entered  the  cut,  which  accounts  for  the 
small  total  of  seven  deaths;  four  of  the  men 
killed  were  subway  laborers.  The  man  who 
fired  the  shot  is  reported  to  have  said  that  he 
saw  nothing,  as  he  was  bending  over  the  bat- 
tery, and  when  he  looked  up  at  the  time  of  the 
collapse,  the  cloud  of  dust  cut  off  his  view. 
Four  flagmen  and  four  additional  men,  it  is 
stated,  were  at  their  stations  at  each  end  of 
the  collapsed  section  and  on  Twenty-fourth 
Street  to  keep  traffic  off  this  part  of  the  deck- 
ing until  after  the  shot  had  been  fired.  The 
two  flagmen  at  the  north  end  and  the  guards 
on  the  cross  street  apparently  fulfilled  their 
tasks.  One  of  the  two  flagmen  at  the  south 
end  is  reported  to  have  told  the  engineers  of 
the  Public  Service  Commission  that  the  motor- 
man  of  the  car  which  was  wrecked  failed  to 
heed  his  signal  to  stop,  and  that  he  boarded 
the  front  step  of  the  car,  which  was  going  at 
fair  speed,  in  an  effort  to  halt  it.  This  man 
was  carried  to  the  bottom  of  the  cut  with  the 
car,  but  escaped  without  serious  injury.  The 
heavy  motor  truck  which  fell  in  was  at  the  ex- 
treme south  end  of  the  section,  at  least  250 
ft.  from  the  blast,  and  appears  to  have  been 
partly  on  decking  which  was  supported  by  the 
permanent  steelwork. 

Probable  Cause  of  Collapse 

It  is  possible,  though  no  definite  evidence 
had  been  brought  out  at  the  time  of  going  to 
press  to  support  the  view,  that  the  collapse  was 
due  to  the  knocking  out  of  one  or  more  of  the 
posts  or  towers  under  the  south  end  of  the 
east  pair  of  needle-beams  by  rock  hurled  from 
the  blast.  This  cause  alone,  it  is  thought, 
would  not  result  in  serious  collapse  of  the 
decking.  In  this  connection,  it  must  be  re- 
membered that  the  car  was  on  the  east  track, 
which    was    largely    supported    by    the    east 
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needle-beams.  The  fact  that  the  power  was  off 
the  car  and  the  brakes  set  does  not  prove  the 
theory  advanced  by  some  that  the  car  had  been 
brought  to  a  halt,  that  the  decking  collapsed 
from  north  to  south  progressively,  and  that 
the  car  rolled  down  the  tilting  track  into  the 
hole.  In  this  event,  the  car  would  probably 
have  left  the  rails  and  scored  the  asphalt  be- 
tween them.  It  would  be  most  natural  for  the 
motorman  to  shut  off  the  power  and  apply  the 
brakes  as  soon  as  the  collapse  began,  and  it 
seems  highly  probable  that  this  is  what  ac- 
tually occurred.  It  seems  plausible,  then,  to 
consider  that  some  of  the  posts  under  the  rear 
ends  of  the  east  needle-beams,  and  perhaps 
also  under  the  bay  of  cross-beams  behind 
them,  were  first  knocked  out.  The  weight  of 
the  trolley  tracks,  yokes  and  concrete-encased 
cable  ducts,  probably  helped  by  the  vibration 
and  impact  of  the  oncoming  car,  may  then 
have  thrown  down  the  bents  of  posts,  both  be- 
low and  above  the  cross-beams,  progressively 
from  north  to  south.  The  collapse,  although 
progressive,  must  have  occupied  a  very  brief 
space  of  time,  as  the  car  did  not  have  time  to 
turn  over  or  leave  the  rails  between  the  in- 
stant the  collapse  began  and  the  time  the  car 
reached  the  bottom  of  the  cut.  In  the  photo- 
graph the  car  appears  to  have  turned  over  be- 
cause the  superstructure  collapsed  sideways 
and  fell  across  the  car  floor,  which  remained 
nearly  horizontal. 

OflBcials  Hurry  to  Disaster 

Valves  on  the  numerous  gas  and  water  lines 
broken  by  the  collapse  were  closed,  by  forces 
of  the  contractor  with  extraordinary  dispatch. 
There  was  no  large  sewer  in  the  affected  sec- 
tion, and  only  a  little  water  accumulated  in 


the  cut.  This  was  pumped  out  by  fire  engines 
which  arrived  on  the  scene  in  response  to  an 
alarm  turned  in  by  someone  under  the  impres- 
sion that  a  gas  explosion  had  occurred.  Fire- 
men and  police  promptly  took  charge  of  the 
work  of  removing  the  dead  and  injured  from 
the  wreckage.  Within  a  short  while  Mayor 
Mitchel,  Chairman  McCall  and  Commissioner 
Hayward  of  the  Public  Service  Commission, 
Robert  Ridgway,  chief  engineer  of  subway 
construction,  D.  T.  Turner,  deputy  engineer 
of  subway  constructing,  John  F.  Meyers,  en- 
gineer of  the  division  which  includes  this  sec- 
tion and  the  chief  engineer  for  the  contrac- 
tor, the  U.  S.  Realty  &  Improvement  Company, 
were  on  the  scene.  Mr.  Ridgway  remained 
all  day,  directing  the  work  of  restoring  service 
on  the  broken  public  utility  lines  and  of  clear- 
ing the  wreckage. 

Wrecking  Operations  Begun  Promptly 

George  H.  Clark  sent  the  traveling  locomo- 
tive crane  used  on  the  Times  Square  subway 
section  by  the  Holbrook,  Cabot  &  Rollins  Cor- 
poration, down  Seventh  Avenue  to  the  north 
end  of  the  break.  The  contractors  for  the  sec- 
tion on  which  the  collapse  occurred  set  up  a 
jinny- wink  on  the  west  side  of  the  break  at 
Twenty-fourth  Street.  Within  a  short  time 
both  were  busily  engaged  in  removing  the 
wreckage.  At  the  same  time,  the  contractor 
for  the  section  secured  two  of  the  cableways 
commonly  used  in  sewer  construction,  and  by 
night  had  them  set  up  and  partly  rigged, 
spanning  the  break  on  opposite  sides  of  the 
street  from  north  to  south.  It  will  probably 
be  a  week  or  more  before  traffic  can  be  re- 
stored across  the  gap  and  construction 
resumed. 
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Men  Who  Made  International 
Congress  a  Success 

Some  Facts  Regarding  the  Officials  Whose  Labors 

Have  Resulted  in  the  Meeting  Held  This  Week 

in  San  Francisco 

The  International  Engineering  Congress, 
toward  which  the  engineering  fraternity  has 
looked  forward  so  long,  has  cost  more  in  the 
way  of  personal  effort  than  is  generally 
realized.  All  the  credit  for  the  work,  which 
was  begun  almost  four  years  ago,  cannot  be 
given  to  any  one  man  or  to  any  group  of  in- 
dividuals, for  able  assistance  has  come  from 
many  quarters  and  in  one  way  or  another 
a  great  number  of  engineers  have  contributed 
toward  the  success  of  the  meeting.  However, 
the  responsibility  for  shaping  the  policy 
through  two  and  a  half  years  of  the  later 
preparation  and  the  great  burden  of  handling 
the  rush  of  work  in  making  final  plans  for 
the  Congress  has  fallen  directly  upon  one 
group  of  men  who  have  worked  long  and 
energetically  without  any  financial  remunera- 
tion— the  committee  of  management. 


Chairman   Durand 

Prof.  W.  F.  Durand,  who,  from  the  incep- 
tion of  the  plan,  served  as  director  of  Con- 
gress affairs  in  the  position  of  chairman  of 
the  committee  of  management,  graduated 
from  the  U.  S.  Naval  Academy  in  1880  and 
served  seven  years  in  the  Navy  Engineer 
Corps.  In  1883  he  was  assigned  to  special 
duty  as  assistant  professor  of  mechanical  en- 
gineering at  Lafayette  College  where  he  re- 
mained until  1885.  He  was  at  Worcester 
Polytechnic  Institute  in  1887,  and  professor  of 
mechanics  and  superintendent  of  the  mechan- 
ical department  at  Michigan  State  Agricul- 
tural and  Mechanical  College  from  1887  to 
1891.  In  1888  he  received  the  degree  of 
Ph.D.  from  Lafayette.  He  went  to  Cornell 
University  in  1891  as  professor  of  marine  en- 
gineering and  principal  graduate  school  of 
naval  architecture  and  marine  engineering. 
Since  1904  he  has  been  at  Stanford  University, 
California,  where  he  holds  the  position  of  pro- 
fessor of  mechanical  engineering. 

Secretary-Treasurer    Cattell 
The    office    of    secretary-treasurer    of    the 


committee  of  management  has  involved  a 
work  of  importance  second  only  to  that  of 
the  office  of  chairman.  The  usual  problems 
of  a  t^hnical  secretary  were  multiplied  more 
than  five-fold  in  the  secretarial  work  that 
covered  the  combined  interests  of  five  national 
engineering  associations.  In  this  capacity  W.  A. 
Cattell,  consulting  civil  engineer,  has  earned 
distinction  in  giving  painstaking  supervision 
to  the  detail  work.  Mr.  Cattell  graduated 
from  Lafayette  College  in  1884.  In  recent 
years  his  work  has  included  many  phases  of 
engineering,  ranging  from  a  report  on  a  pro- 
posed 164-mile  Alaskan  railroad  to  the  valua- 
tion of  public  utility  properties  in  Southern 
California. 

Other  OflScers 

Major-General  George  W.  Goethals  needs 
no  introduction  to  readers  of  the  Engineering 
Record.  Those  who  know  him  personally  will 
readily  imagine  how  reluctantly  he  came  into 
the  limelight  as  honorary  president  of  the  con- 
gress. Once  enlisted  in  the  work,  however,  he 
took  an  active  interest  in  it,  supervised  the 
preparation  of  most  of  the  text  in  the  volume 
on  the  Panama  Canal  and  himself  wrote  one 


Prime  Movers  in  Organizing  and  Directing  World  Congress  of  Engineers 
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of  the  more  important  papers.  Major-Gen- 
eral  Goethals  went  to  San  Francisco  two 
weeks  prior  to  the  opening  of  the  Congress 
in  order  to  take  part  in  Goethals'  Day  cere- 
monies at  the  Exposition.  Exposition  officials 
secured  his  consent  to  this  only  after  a  year 
and  a  half  of  persuasive  effort. 

A.  H.  Hunt,  as  chairman  of  the  committee 
on  papers,  has  rendered  most  valuable  service 
in  the  arrang:ement  and  classification  of  topics 
and  the  selection  of  authors.  E.  J.  Dupuy, 
although  not  an  engineer,  has  done  creditable 
work  as  executive  secretary,  giving  particular 
attention  to  the  handling  of  foreign  corre- 
spondence and  translations.  Edwin  Duryea, 
Jr.,  has  devoted  much  time  to  working  out  a 
satisfactory  plan  of  presentation.  Thomas 
Morrin  has  had  charge  of  local  affairs  and 
George  M.  Brill,  called  upon  in  the  rush  pre- 
ceding the  convention  to  take  charge  of  Con- 
gress headquarters,  greatly  expedited  the  suc- 
cessful carrying  out  of  eleventh-hour  plans. 


New  Committee  Will  Harmonize 
Good  Roads  Movement 

(Continued  from  page  397,  second  column) 

Location  was  agreed  upon  as  the  most  im- 
portant phase  of  highway  construction,  be- 
cause of  its  being  the  only  feature  not  subject 
to  wear  and  deterioration  or  obsolescence.  Lo- 
cation, it  was  held,  must  include  grade  and 
curvature  and  the  engineer  must  be  prepared 
to  resist  pressure  for  cutting  down  cost  of 
location  surveys,  especially  as  the  strongest 
opposition  to  a  road  construction  plan  often 
develops  at  the  outset,  when  funds  for  the 
work  of  surveys  are  required.  It  was  noted 
that  the  cost  of  location  surveys  on  the  Co- 
lumbia River  highway  ranged  from  $200  to 
$400  per  mile. 

Highway  Bridge  Problems 

Highway  bridge  problems  were  discussed  in 
detail  and  there  was  general  agreement  that 
present  methods  must  change.  The  opinion 
was  that  it  is  unwise  and  uneconomical  to 
allow  steel  companies  to  select  bridge  types 
and  prepare  designs.  It  was  estimated  that 
$100,000,000,  or  one-half  the  total  amount  ex- 
pended in  the  United  States  each  year  on  road 
work,  is  used  for  repair  and  renewal  of  high- 
way bridges.  This  was  regarded  as  unreason- 
able; one-half  of  this  sum  could  be  saved,  it 
was  claimed,  if  proper  supervision  of  design 
were  provided.  A  highway  bridge  department, 
dependent  on  the  Legislature  for  support,  was 
suggested  as  a  suitable  protection.  Citations 
indicated  that  there  is  a  tendency  to  keep  down 
the  first  cost  of  highway  bridges  to  an  un- 
economical  limit. 

In  the  pa.st  twelve  years  Kansas  highway 
bridges  have  suffered  damage,  chiefly  due  to 
floods,  totaling  $.3,000,000,  according  to  W.  S. 
Gearhart,  Kansas  State  engineer,  who  de- 
scribed Kansas  bridges  built  low  enough  to 
allow  flood  waters  and  the  drift  they  carry 
to  flow  over  the  submerged  structures  without 
damage. 

Highway  Finances 

The  question  as  to  whether  highway  funds 
could  best  be  raised  by  bond  issue  or  by  taxes 
was  the  subject  of  discussion  for  an  entire 
session.  The  State  of  Washington  is  building 
roads  successfully  without  bond  issues,  the 
State  tax  for  this  purpose  totaling  2.5  mills 
on  the  dollar.  Road  building  without  bond 
issues  was  to  be  advocated  where  feasible,  it 
was  agreed,  especially  for  temporary  roads, 
but  it  was  shown  that  under  the  bond  issue 
plan  there  was  greater  probability  that  those 
who  use  the  roads  will  be  those  who  pay  for 
them.  Public  service  corporations  are  re- 
quired to  have  approval  of  public  utility  com- 
missions before  they  can  issue  new  securities 
and  some  similar  protection  for  the  public  was 
urged  when  bond  issues  for  highways  are 
proposed.  The  law  should,  at  least,  require 
and  provide  for  adequate  surveys  and  engi- 
neering   supervision    before    authorizing    the 


bonds  finally.  The  point  was  made  that  no 
financial  policy  is  successful  which  does  not 
provide  protected  roads  of  low  cost  for  light 
traffic  in  remote  districts  as  readily  as  costly 
pavements  for  main  thoroughfares  between 
cities. 

An  inquiry  about  experience  with  reinforced- 
concrete  pavements  brought  several  citations 
tending  to  show  that  thin  pavements  with  light 
reinforcing  would  be  found  strong  and  durable. 
One  such  pavement  was  built  in  two  courses 
with  reinforcing  imbedded  between.  The  cost 
for  steel  was  1  cent  per  square  foot,  the  re- 
inforcing being  placed  in  4-in.  mesh  that 
weighed  40  lb.  per  100  sq.  ft. 

Medals  for  Associations 

On  the  evening  of  Sept.  14  a  banquet  was 
held  in  honor  of  distinguished  guests  of  the 
Congress.  Attendance  was  even  larger  than 
had  been  expected,  and  the  spirit  of  the  gath- 
ering was  pronounced  unusually  good.  On  the 
morning  of  Sept.  15  the  session  was  held  in 
Oakland,  as  usual,  but  the  afternoon  session 
convened  in  Festival  Hall  on  the  Exposition 
grounds.  A  commemorative  medal  was  pre- 
sented by  Exposition  officials  to  each  of  the 
four  associations  included  in  the  Pan-Amer- 
ican Road  Congress.  After  a  brief  business 
session  the  meeting  was  adjourned  until  the 
morning  of  Sept  16  to  allow  the  remainder  of 
the  afternoon  for  a  personally  conducted  visit 
to  certain  exhibits  of  interest  to  road  builders. 

Military   Highway   Proposed 

A  warm  debate  that  continued  for  2  hr. 
past  closing  time  Sept.  16  brought  out  various 
views  of  the  advisability  of  calling  the  atten- 
tion of  Congress  to  the  need  for  a  highway 
on  the  Pacific  Coast  to  be  used  for  military 
and  commercial  purposes.  Samuel  Hill,  pres- 
ident of  the  Pacific  Highway  Association,  ex- 
plained that  such  a  road  is  a  vital  need  at 
this  time,  for  it  would  simply  be  an  insurance 
of  American  safety.  Opposition  came  from 
a  few  delegates  from  the  central  States  who 
wanted  no  preference  shown  by  Congress  to 
any  particular  section  in  assisting  highway 
projects.  Charles  F.  Stern,  California  high- 
way commissioner,  pointed  out  that  this  was 
a  national,  not  a  local,  question;  like  other 
questions  of  preparedness,  the  only  time  to 
attend  to  it  was  before  a  crisis  came.  The 
following  resolution  was  then  passed  by  an 
almost  unanimous  vote: 

"Resolved,  that  the  Pan-American  Road 
Congress  recommends  to  the  Congress  of  the 
United  States  the  advisability  of  investigating 
the  necessity  of  building  a  hard-surfaced  high- 
way along  the  Pacific  Ocean  side  from  Mexico 
to  British  Columbia  and  other  national  high- 
ways to  be  used  as  military  and  commercial 
highways." 

"Safety  First"  on  Roads 

The  afternoon  session  of  Sept.  16  was 
marked  by  an  intere.sting  discussion  of  "safety 
first"  as  applied  to  the  highway.  The  matter 
was  brought  up  by  C.  A.  Kenyon  of  Indiana, 
who  expressed  regret  that  a  place  had  not 
been  assigned  on  the  program  to  this  topic. 
He  proposed  that  there  be  established  in  each 
State  highway  department  a  safety-first  bu- 
reau, to  be  in  charge  of  an  engineer  vested 
with  police  powers  and  delegated  to  draw  up 
such  regulations  and  standards  of  a  reason- 
able character  as  would  contribute  to  safety 
on  the  highway.  Mr.  Kenyon  suggested, 
among  other  matters,  that  the  safety-first 
engineer  concern  himself  with  the  following 
subjects:  1.  The  gathering  of  statistics  re- 
garding accidents,  on  which  regulations  and 
standards  would  be  predicated.  2.  The  erec- 
tion of  fences  on  bad  side-hills  and  at  danger- 
ous turns.  3.  The  placing  of  suitable  signs  at 
highway  and  railroad  crossings  and  at  sharp 
curves.  4.  Examination  of  applicants  for 
drivers'  licen.ses,  to  determine  their  competence. 
5.  Clearing  out  of  brush  that  obstructs  the 
view  at  intersections.  6.  Determination  of 
penalties,  for  statutory  enactment  if  necessary 
for  violation  of  traffic  regulations. 


These  views  were  heartily  seconded  by  those 
entering  into  the  discussion,  the  sentiment 
being  especially  strong  for  the  revocation  of 
the  licenses  of  those  convicted  of  the  violation 
of  traffic  rules. 

Massachusetts  Practice 

The  closing  session,  Sept.  17,  was  presided 
over  by  Col.  W.  D.  Sohier,  chairman  of  the 
Massachusetts  Highway  Commission.  In  an- 
swering the  many  questions  about  Massachu- 
setts experience.  Colonel  Sohier  pointed  out 
that  it  usually  costs  about  25  cents  per  ton- 
mile  to  deliver  road  materials,  although  under 
the  plan  used  in  France,  involving  a  traction 
engine  and  two  trailers,  the  cost  is  5  to  7  cents. 
If  the  annual  maintenance  and  upkeep  of  a 
pavement  exceeds  12%  cents  per  square  yard, 
it  is  economical,  he  thought,  to  pay  the  interest 
and  sinking  fund  on  an  investment  in  a  more 
expensive  pavement.  Colonel  Sohier  explained 
his  reference  to  contraction  joints  by  saying 
that  when  a  concrete  pavement  takes  its  final 
set  it  always  contracts  twice  as  much  as  it 
ever  expands  again.  Nearly  all  the  Massa- 
chusetts highways  are  thrown  at  least  2  in. 
by  frost  and  the  resulting  cracks  are  filled 
with   tar   and   sand. 

Harmony   in   Good   Roads  Movement 

The  following  resolution  was  adopted  by 
unanimous  vote: 

"Whereas  the  American  Highway  Associa- 
tion earnestly  favors  harmony  and  correlation 
of  the  organized  good  roads  movement 
throughout  the  United  States,  it  is  ordered 
that  a  special  committee  of  seven  members  be 
appointed  by  the  chairman  and  empowered  to 
confer  with  similar  committees  from  other  or- 
ganizations and  to  consider  and  present  to  the 
association  at  a  subsequent  meeting  or,  prior 
to  such  meeting,  at  a  meeting  of  the  board  of 
directors,  suitable  recommendations  for  such 
changes  in  the  constitution  and  by-laws  and 
the  working  plan  of  the  association  as  will 
best  secure  those  desired  results,  as  well  as  to 
bring  into  closer  relation  the  efforts  for  road 
improvement  in  the  Eastern  and  Western  por- 
tions of  the  United  States,  and  that  the  chair- 
man of  the  meeting  be  chairman  of  the  commit- 
tee." 

The  chairman  appointed  the  following  mem- 
bers of  the  committee:  S.  E.  Bradt,  Illinois, 
chairman ;  W.  R.  Roy,  Washington ;  A.  B. 
Fletcher,  California;  W.  D.  Sohier,  Massachu- 
setts; T.  H.  MacDonald,  Iowa;  W.  E.  Atkin- 
son, Louisiana;  G.  P.  Coleman,  Virginia,  and 
F.  F.  Rogers,  Michigan. 

The  American  Highway  Association  elected 
the  following  officers  for  the  ensuing  year: 
Fairfax  Harrison,  Washington,  president;  L. 
W.  Page,  Washington,  vice-president;  John 
Burke,  Washington,  treasurer;  James  R.  Mac- 
Donald,  Connecticut,  E.  J.  Mehren,  New  York; 
George  L.  Cooley,  Minnesota,  Joseph  Hyde 
Pratt,  North  Carolina,  Henry  G.  Shirley, 
Maryland,  W.  T.  Beatty,  Illinois,  and  C.  R. 
Kenyon,  Indiana,  directors. 
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Batavia    Sewage   Pumping    Station 
Wrecked  by  Explosion 

The  superstructure  of  the  Batavia,  N.  Y., 
sewage  pumping  station  was  completely  wrecked 
and  the  sewage  pumps  put  out  of  commission 
by  an  explosion  that  occurred  between  the  main 
floor  and  second  floor  of  the  plant  Sept.  18. 
The  accident  is  attributed  to  a  workman's  light- 
ing a  match  to  relight  a  gas  jet  that  was 
usually  kept  burning  in  a  vent  pipe  leading 
from  beneath  the  second  floor  to  the  outside 
atmosphere.  Mayor  Burkhart  telegraphed 
Chester  &  Fleming,  consulting  engineers,  of 
Pittsburgh,  of  the  happening  and  Messrs.  Ches- 
ter and  Schlumpf  of  that  firm  took  charge  of 
the  situation  Sept.  19.  Temporary  pumps  wU 
be  installed  to  handle  the  sewage  until  per- 
manent improvements  can  be  effected.  The 
information  on  which  this  report  is  based  was 
received  by  telegraph  from  Chester  &  Fleming. 
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Novel  Spillway  Structure 
at  Deerfield  River  Power  Development 
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Deserved  Recognition 

ENGINEERS     are     accustomed,     after 
bearing  the  burdens  of  great  undertak- 
ings,  to   take  a  back   seat   and   let  others 
get    the    credit.      In    connection    with    the 
Panama-Pacific    Exposition,    however,    cus- 
tom has  been  brushed  aside  and  due  recog- 
nition   given    to    the    fact    that    from    its 
material   side  the   Exposition   is   the  engi- 
neer's  work,   carried   to   completion   under 
his  full  administrative  control.     Even  the 
architect    reported    to   the   engineer.      His 
was   the   entire   responsibility   for  the  ex- 
penditure   of    the    $17,000,000    put    into 
buildings,    roads,    water    supply,    sewerage 
and  the  other  essential  works.    The  engineer 
management  has  been  a  success  and  it  was 
graceful,  indeed,  on  the  part  of  the  Exposi- 
tion  directors   to   show  their  appreciation 
publicly  on  Engineers'  Day  during  the  In- 
ternational  Engineering   Congress  by  pre- 
senting the  heads  of  departments  with  com- 
memorative plaques.     It  was  a  gratifying 
feature  of  a  notable  week. 


necessary  to  the  complete  success  of  the 
meeting.  They  gave  of  both  without  stint. 
Taken  as  a  whole  the  Congress  was  a  strik- 
ing example  of  the  team  work  and  fearless- 
ness that  characterize  San  Francisco.  To 
use  an  expression  popular  on  the  Coast, 
"San  Francisco  knows  how." 


I; 


San  Francisco  Knows  How 

IT   is  not  possible  to  repeat  the  expres- 
sion of  appreciation  regarding  San  Fran- 
cisco's hospitality  and  energy,  which  were 
on  the  lips  of  every  speaker  at  the  closing 
session    of   the   International    Engineering 
Congress,  without  appearing,  to  those  not 
present,  to  be  extravagant.  With  the  events 
of  the  week  fresh   in   mind,   the  speakers 
attempted  no  restraint.     They  paid  a  de- 
served     tribute      to      the      wisdom      and 
organizing    ability    of    the    committee    of 
management;  to  the  excellence  and  perfec- 
tion of  the  Congress  arrangements;  to  the 
thoroughly    enjoyable    social    features;    to 
that  hearty  hospitality  which  let  no  visitor 
want  for  anything  as  soon  as  his  desires 
became  known.     Nor  did  the  speakers  pay 
less  sincere  tribute  to  the  other  evidences 
of  San  Franciscan  ability  and  energy — the 
wonders  of  the  Exposition  and  the  Phoenix 
City  which  has  risen  from  the  ashes  of  nine 
years    ago.     Truly   was   there   reason    for 
deep  feelings. 

To   Professor   Durand,    Mr.    Cattell   and 


Unity  of  Engineering 

S     the     time     for     closer     co-operation 
among  the  National  engineering  societies 
at  hand?     One  would  certainly  think  so, 
judging  by  the  significant  remarks  made  at 
the    International    Engineering    Congress. 
President  Marx  of  the  American  Society  of 
Civil   Engineers  at  the  banquet  expressed 
the  hope  that  a  modus  operandi  would  be 
found,  while  President  Carty  of  the  Amer- 
ican Institute  of  Electrical  Engineers  made 
the  first  public  announcement  of  the  dis- 
cussions which  have  been  in  progress  when 
he  said  that  he  hoped  for  some  tangible  re- 
sults.     It    will    be    remembered    that    the 
views  of  Secretary  Hunt  of  the  American 
Society  of  Civil  Engineers,  favoring  closer 
co-operation,  were  reported  in  this  journal 
several  months  ago.     Certainly  the  time  is 
ripe  for  action,  for  some  method  by  which 
closer  co-operation  can  be  secured.     There 
is    co-operation    now    on    the    John    Fritz 
Medal  Board  of  Award  and  in  the  manage- 
ment of  the  engineering  foundation,  while 
there  have  recently  been  joint  committees 
on  several  important  subjects.     The  Inter- 
national   Congress    itself   was   a   joint   af- 
fair.    The  preliminary  steps  have,   there- 
fore, been  taken.     They  demonstrate  what 
joint    action    can    accomplish,    what    influ- 
ence can  be  wielded  and  what  benefits  de- 
rived when  the  resources  of  all  the  engi- 
neering societies  are  massed.     General  Si- 
bert  called  attention  to  the  unity  of  engi- 
neering  and   was   greeted   by   enthusiastic 
applause.     The  discussions  in  progress  are 
aimed  at  insuring,  in  practice,  that  unity 
which  was  so  strikingly  emphasized  by  the 
general. 

City  Planning  and  the  Engineer 

C|  EEMINGLY  every  phase  of  the  big  sub- 


of  Professor  Newell  on  the  civic  responsi- 
bility of  the  engineer  (see  page  420)  testify. 
The  engineer's  training  and  judgment  are 
as  much  needed  in  determining  what  shall 
be  built,  and  why,  as  in  deciding  just  how 
to  build  it.  And  there  is  no  more  fruitful 
field  for  this  broad-gage  engineering,  this 
matching  of  technical  possibilities  with 
civic  needs  and  financial  limitations,  than 
city  planning. 

Deferred   Maintenance 

RAIL  FAILURES  are  commonly  attrib- 
uted to  flaws  in  the  steel,  defects  which 
in  the  present  state  of  the  art  are  not  to 
be  avoided.    Accidents  caused  by  them  are 
therefore  to  a  large  degree  immune  from 
criticism.    In  a  rail-failure  wreck  recently 
reported  on  by  H.  W.  Belnap,  chief  of  the 
division    of    safety.    Interstate    Commerce 
Commission,  the  immediate  cause  is  given, 
not  as  a  flaw  in  the  metal,  but  as  defective 
track  which  resulted  in  undue  stresses  in 
the  rail.    Investigation  showed  that  because 
of  insuflicient  spiking  and  bracing  an  out- 
side rail  on  a  curve  was  forced  outward,  and 
that  furthermore  the  far  end  moved  the 
more  rapidly  and  set  up  tension  in  the  gage 
side  of  the  rail,  causing  its  rupture.    This 
points  to  a  dangerous  condition  in  present- 
day  railroad  affairs.     Opinions  have  come 
to  this  journal  from  several  reliable  sources 
that  more  than  one  road,  in  these  times  of 
meager  dividends,  is  getting  along  with  less 
than  a  safe  minimum  of  maintenance.    In 
this  particular  case  further  investigation 
would  be  needed  to  determine  whether  the 
poor  track  was  due  to  the  delinquency  of 
one  foreman  or  to  the  untoward  economy  of 
the  road's  management.     The  fact  that  a 
track  walker  went  out  over  the  track  only 
once  a  week  suggests  a  very  small  force 
trying  to  look  after  a  very  large  section. 
And  when  one  reads  of  an  unspiked  joint, 
and  of  20  ft.  of  rail  with  only  three  holding 
spikes  on  the  inside,  this  on  a  Middle  West 
trunk  line  handling  three  passenger  trains 
daily   each   way,   one   must  conclude  that 
somebody    above    the    foreman    took    long 
chances.     The  road  has  only  within  a  few 


those  who  labored  with  them,  not  only  the     Oject  of  city  planning  is  covered  in  the      years    emerged    from    a   receivership,    and 


visitors,  but  the  profession  at  large,  owe  a 
large  debt  of  gratitude,  for,  aside  from  the 
amenities  of  the  Congress,  there  has  been 
added  to  the  world's  store  of  engineering 
knowledge  a  large  fund  of  accessible  mate- 
rial. The  various  branches  of  the  pro- 
fession, too,  have  been  brought  closer  to- 
gether. Due  recognition,  too,  should  be 
given  to  the  engineering  organizations,  the 
public  service  and  industrial  companies 
which  co-operated  with  the  management  of 
the  Congress.  In  the  arrangement  of  the 
excursions  and  social  affairs  particularly 
their  help,    in   men   and   in  finances,   was 


valuable  paper  of  Nelson  P.  Lewis  presented 
at  the  International  Engineering  Congress 
last  week,  extracts  from  which  appear  in 
this  and  last  week's  issues  of  the  Engineer- 
ing Record.  Special  attention,  however,  is 
called  to  his  last  three  paragraphs,  setting 
forth  why  city  planning  is  work  for  the 
engineer  as  well  as  for  the  architect,  artist 
and  social  worker.  The  engineer  is  awaking 
to  the  fact  that  his  field  is  something  bigger 
and  broader  than  surveying  and  the  calcu- 
lation of  stresses.  The  business  and  ad- 
ministrative sides  of  engineering  are  com- 
ing to  the  front,  as  such  addresses  as  that 


the  times  are  not  conducive  to  the  rapid 
upbuilding  of  such  a  line.  Neither,  how- 
ever, can  it  afford  to  neglect  safety.  If  the 
condition  is  a  common  one  on  other  roads 
the  public  and  the  regulators  cannot  wholly 
escape  responsibility.  Their  persistent  re- 
fusal to  allow  rates  to  keep  pace  with  rising 
wages  and  prices  for  material  has  forced 
some  companies  to  a  point  where  the  money 
for  adequate  maintenance  is  simply  not  to 
be  had.  Meanwhile  Mr.  Belnap  has  ren- 
dered a  public  service  by  his  reminder  that 
rail  failures  are  not  necessarily  acts  of 
God. 
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Graduate  Engineering  Courses   the 
Solution  for  Overcrowded  Curricula 

ADDRESSING  the  International  Engi- 
neering Congress  on  the  subject  of 
American  engineering  education,  Prof. 
George  F.  Swain  of  Harvard  University 
proposes  a  solution  for  the  well-recognized 
overcrowding  of  4-yr.  courses.  The  ad- 
ministrators of  engineering  courses  in  this 
country  would  do  well  to  ponder  carefully 
his  outline  of  many  of  the  more  serious 
difficulties  and  weaknesses  which  have  af- 
fected the  progress  of  engineering  educa- 
tion, and  which  still  exist  in  many  institu- 
tions. The  loss  of  training  opportunities 
through  use  of  the  lecture  system,  the  weak- 
ness due  to  "a  smattering  of  many  things," 
the  substitution  of  mere  -  information 
courses  for  preparation-for-life  courses, 
the  subordination  of  the  exceptional  man 
to  the  average  man,  and  the  lack  of 
thoroughness,  initiative  and  reflective 
tbooght — all  are  given  the  emphasis  which 
their  importance  requires. 

This  part  of  Professor  Swain's  address 
and  his  proposed  remedy  will  be  found  in 
full  on  page  387  of  this  issue.  He  condemns 
the  lengthening  of  the  usual  4-yr.  courses 
to  5  and  6  yr.,  or  the  requirement  of  col- 
lege degrees  for  entrance  to  engineering 
courses,  as  adopted  in  some  institutions, 
and  proposes  the  lightening  of  the  usual  4- 
yr.  course  at  the  top  by  the  removal  of 
highly  specialized  technical  courses  to  the 
graduate  school,  to  be  given  to  those  with 
the  time,  the  money  and  the  inclination  or 
aptitude  to  profit  most  by  them.  This,  of 
course,  is  exactly  what  Professor  Swain  has 
been  doing  at  Harvard  University  for 
several  years,  and  the  results  should  speak 
for  themselves. 

With  his  contention  for  a  standard  4-yr. 
course  devoted  to  broad  but  thorough  train- 
ing in  the  fundamental  principles  of  tech- 
nical science,  combined  with  short  graduate 
courses  highly  specialized  for  the  few,  this 
journal  is  in  complete  accord.  The  short 
course  leading  to  the  bachelor  degree 
should  include  such  subjects  as  logic,  philos- 
ophXi  public  speaking  and  English.  The 
combined  practical  and  theoretical  courses 
offered  at  Cincinnati  and  Pittsburgh  point 
the  way  to  possibilities  in  the  educational 
field,  strenuous  though  they  be  for  the 
student.  If  properly  co-ordinated,  with 
"humanity"  courses  included,  they  offer  un- 
limited promise  for  uplifting  the  technical 
detail  of  engineering  life  by  intimate  con- 
tact with  high  conceptions  of  the  signifi- 
cance of  all  human  activity.  Furthermore, 
practical  instruction  in  the  engineer's  duty 
to  the  community  in  his  civic  relations  is 
too  often  absent  from  our  engineering 
courses,  though  so  essential  to  the  success 
of  any  educational  process. 

Whether  Professor  Swain's  concluding 
statement  that  it  is  no  longer  necessary  to 
go  to  European  universities  for  higher 
technical  training  in  engineering,  and  that 
American  schools  now  offer  better  oppor- 
tunities than  are  to  be  found  anywhere  in 
the  world,  be  true  dei)end8  largely  on  the 
degree  to  which  our  graduate  schools  actu- 
ally accomplish  their  avowed  object.    Such 


a  claim  is  directly  affected  by  the  present 
war  in  Europe,  which  will  probably  result 
in  modifications  in  the  content  and  spirit 
of  the  courses  offered  in  foreign  universi- 
ties which  cannot  even  be  predicted. 


Road  Maintenance  Cost  Data 

WITH  the  introduction  of  high-priced 
construction  on  country  roads,  to- 
gether with  the  building  of  large  systems 
of  roads,  there  has  come  about  an  increased 
necessity  and  appreciation  of  maintenance 
cost  data.  To  be  of  service,  a  clear  under- 
standing of  the  purpose  the  data  ought  to 
serve  should  be  had  and  the  charges  to  the 
maintenance  accounts  should  be  made  in 
such  a  manner  as  will  bring  out  the  in- 
formation desired. 

Maintenance  data,  or  data  on  the  up-keep 
of  country  roads,  are  required  by  the  offi- 
cials in  charge,  first,  that  intelligent  esti- 
mates of  the  funds  that  will  be  needed  for 
the  ensuing  year  may  be  made;  second,  that 
scientific  comparisons  may  be  made  of 
various  types  of  roads  to  ascertain  which  is 
most  economical.  It  is  evident  that  the 
data  required  for  the  former  purpose  will 
not  necessarily  give  available  information 
for  the  latter.  To  make  a  general  estimate 
for  the  up-keep  of  a  system  of  roads  for  the 
year  does  not  necessitate  any  detailed 
analysis  of  the  various  factors,  such  as  re- 
pairs to  bridges,  culverts,  drains,  gutters, 
shoulders,  and  the  pavement  proper. 

Without  attempting  a  comprehensive  dis- 
cussion as  to  how  maintenance  cost  data 
should  be  secured  and  presented,  there  are 
two  points  which  are  of  special  importance 
and  are  frequently  overlooked.  First,  there 
is  often  charged  to  maintenance  what  is 
really  an  addition  to  the  capital  investment 
in  the  road.  This  may  be  illustrated  in  the 
instance  of  a  new  culvert  or  a  new  guard 
rail  other  than  was  provided  in  the  original 
construction.  It  is  clear  such  expense  is 
not,  properly  speaking,  maintenance,  but 
is  in  fact  an  addition  to  the  capital  invest- 
ment. 

It  is  equally  an  added  investment  in  the 
road  when  a  more  expensive  type  of  sur- 
face is  employed  to  restore  a  worn  out  pave- 
ment of  another  type,  although  it  is  more 
difficult  to  state  precisely  just  how  much  of 
the  cost  of  the  improvement  in  the  latter 
case  should  be  charged  to  the  up-keep  of 
the  old  surface,  and  how  much  is  to  be 
charged  to  capital  investment.  This 
amount  would  depend,  in  a  given  instance, 
on  the  extent  to  which  the  old  surface  had 
been  worn.  The  longer  it  had  been  allowed 
to  go  without  repairs,  the  greater  would  be 
the  amount  that  would  be  necessary  to  re- 
store it  to  its  original  condition;  the 
greater,  therefore,  would  be  the  charge 
against  maintenance  of  the  old  type  of  sur- 
face, and  the  les.s  would  there  be  to  charge 
to  capital  investment  in  the  road  due  to  the 
construction  of  a  new  type.  But  the  main- 
tenance costs  reported  on  the  State  .system 
of  highways  of  New  York  arbitrarily,  ac- 
cording to  statutory  provision,  charge 
every  expenditure  following  original  con- 
struction to  maintenance. 

The   second    point,    and    one    that    adds 


greatly  to  the  confusion  in  comparing  re- 
ports on  the  maintenance  costs  of  different 
types  of  road  surface,  is  the  inclusion  of 
items  for  the  up-keep  of  the  shoulders,  gut- 
ters, drainage  system,  and  other  portions 
of  what  may  be  termed  the  right  of  way, 
with  that  of  the  pavement  surface  proper. 
The  cost  of  up-keep  of  right  of  way  is  prac- 
tically independent  of  the  type  of  the  pave- 
ment. If,  therefore,  comparisons  are  to  be 
made  between  types  of  pavement,  only 
those  data  should  be  used  which  concern 
the  surface  of  the  pavement.  All  other 
maintenance  work  upon  the  road  should  be 
kept  separate. 

Until  reports  on  maintenance  costs  are 
made  so  as  to  show  separately  the  cost  of 
up-keep  of  the  pavement  proper  there  is 
little  value  in  such  data  to  determine 
definitely  as  to  the  most  economical  type  of 
road  surface  under  given  conditions,  which 
is  at  present  of  the  utmost  importance. 


Impressions  of  the  Congress 

THE  Congress  was  a  success.  That  is 
the  principal  impression  to  be  recorded 
regarding  the  International  Engineering 
Congress  which  closed  in  San  Francisco 
last  Saturday.  That  success  lay,  from  the 
technical  point  of  view,  primarily  in  the 
opportunity  afforded  for  discussing  engi- 
neering topics.  During  the  first  three  days 
oral  discussion  was  meager.  Beginning 
Thursday  morning,  however,  the  Congress 
seemed  to  take  on  new  life  and  many  meet- 
ings adjourned  while  the  very  first  paper  of 
the  session  was  still  under  consideration. 
Particularly  vigorous,  interesting  and  valu- 
able were  the  discussions  on  irrigation  and 
hydroelectric  development,  subjects  on 
which  Western  engineers  are  especially 
competent  to  speak.  Eastern  engineers  at- 
tending these  sessions  must  have  gained 
a  new  conception  of  the  meaning  of  water 
to  these  communities  and  of  the  possibili- 
ties and  the  problems  the  future  holds 
forth  for  its  more  efficient  use.  Fortu- 
nately there  was  alway.s  a  good  sprinkling 
of  Eastern  members.  It  would  have  been 
well  had  the  number  been  greater  for, 
through  Federal  control,  irrigation  and 
hydroelectric  development  in  the  West  will 
be  stimulated  or  checked  in  accordance 
with  Federal  laws  whose  molding  is  effected 
by  Nation-wide  opinion. 

The  second  impression  of  the  Congress 
is  one  that  holds  a  lesson  for  the  future. 
Oral  discussion  would  have  been  stimu- 
lated by  a  wider  advance  distribution  of 
the  papers.  Failure  to  distribute  copies 
broadly  was  the  only  adverse  criticism  9f 
the  Congress.  That  criticism,  too,  was  al- 
ways accompanied  by  comment  on  the  won- 
ders wrought  by  the  management,  and  on 
the  difliiculty  of  making  a  judicious  distri- 
bution where  so  large  a  membership  was 
involved.  It  might  have  been  feasible,  how- 
ever, to  send  a  copy  of  the  program  to  each 
member  three  weeks  in  advance  of  the 
meeting  requesting  him  to  indicate  those 
papers  which  he  desired  to  examine  with 
the  purpose  of  entering  into  the  dis- 
cussion. 

The  third  impression  relates  to  the  op- 
portunity afforded  the   individual   for  be- 
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coming  acquainted  with  conditions  in  vari- 
ous parts  of  the  country  and  of  the  world. 
Not  the  least  of  the  returns  for  attendance 
lay  in  the  visits  with  foreign  delegates  and 
with  engineers  from  every  part  of  our  own 
country.  There  must  have  resulted  there- 
from a  broadening  in  technical  knowledge 
and  of  one's  general  horizon.  Both  foreign 
and  local  members  seemed  to  appreciate  the 
opportunity.  Necessarily,  too,  the  many 
new  acquaintanceships  formed  with  those 
who  attended  will  not  count  as  an  insig- 
nificant feature  of  the  meeting. 

With  the  pleasures  and  benefits  of  the 
Congress  fully  in  mind  one  cannot  but  echo 
the  sentiment  of  one  of  the  foreign  dele- 
gates at  the  closing  meeting — that  interna- 
tional gatherings  of  engineers  should  be 
of  more  frequent  occurrence.  Certainly  if 
international  meetings  cannot  be  held  at 
shorter  periods  than  in  the  past  there  is  no 
reason  why  the  National  engineering  socie- 
ties cannot  hold  joint  sessions  annually  or 
biennially. 


Safety  in  Subway  Construction 

THAT  the  two  recent  serious  accidents  on 
the  construction  of  New  York  City's  new 
subways,  in  which  sections  of  street  decking 
collapsed,  require  investigation,  fixing  of 
responsibility  and  the  fullest  publicity  is 
appreciated  by  no  one  more  than  by  the 
engineers  of  the  Public  Service  Commis- 
sion. Because  of  the  reckless  disregard  by 
motormen,  truck  drivers,  chauffeurs  and 
even  pedestrians  of  the  simplest  warning 
signals  in  the  vicinity  of  construction  work, 
people  who  use  New  York  City's  streets 
have  been  in  danger  of  just  such  accidents 
for  many  months.  The  reason  for  this 
recklessness  seems  to  be  a  desire  on  the 
part  of  traffic  to  run  by  red  flags  in  the 
hope  of  passing  through  the  danger  zone 
before  the  blast  is  fired.  An  editor  of  this 
journal  was  a  passenger  recently  on  a 
Seventh  Avenue  car  which  ran  directly  over 
a  blast  as  it  went  off. 

All  the  evidence  now  available  seems  to 
indicate  that  the  official  investigations  will 
bring  out  the  fact  that  the  Seventh  Avenue 
car  which  plunged  into  the  subway  cut 
Sept.  22  ran  a  block  beyond  the  flagman, 
who  first  tried  to  stop  it  below  Twenty- 
fourth  Street,  before  it  was  finally  brought 
to  a  halt.  Had  this  car  stopped  when 
flagged  the  lives  of  its  passengers  would 
have  been  safe  and  it  is  also  likely  that  the 
collapse  of  the  street  support  would  have 
been  far  less  extensive 

The  blasting  foreman  is  said  to  have 
admitted  that  he  ordered  the  shot  fired  with 
the  car  very  close  to  the  south  end  of  the 
needlebeam.  He  had  the  choice  of  allow- 
ing the  car  to  proceed,  which  would  have 
encouraged  others  to  disregard  his  flags, 
or  of  taking,  as  the  history  of  subway  con- 
struction shows,  a  chance  of  less  than  one 
in  a  thousand  of  endangering  its  safety. 
The  motorman  should  have  been  compelled 
to  back  up,  but  construction  flagmen  have 
no  authority  to  enforce  orders  of  this  kind 
or  to  bring  to  time  those  who  disobey  them. 
The  police  have  such  authority,  but  the 
police  have  troubles  of  their  own,  and,  ap- 


parently, have  not  sufficiently  explicit  in- 
structions on  the  subject  to  cause  them  to 
give  these  ffagmen  the  support  that  must 
be  given  if  the  public  is  really  to  be  safe- 
guarded. 

The  Engineering  Record  believes  the 
investigations  will  show  that  the  type 
of  street  support  employed  by  the  U.  S. 
Realty  &  Improvement  Company  is  of  ample 
strength  when  loaded  in  the  manner  in- 
tended. To  be  absolutely  foolproof  and  safe 
even  under  accident  conditions,  however,  it 
needs  more  X-bracing  in  vertical  planes 
parallel  to  and  at  right  angles  to  the  street. 
Such  bracing  would  probably  have  saved 
the  collapse  on  Seventh  Avenue,  though  it 
could  hardly  have  minimized  that  on  Broad- 
way. It  must  be  remembered  that  such 
bracing  would  have  made  both  the  street 
support  and  the  construction  work  itself 
much  more  difficult  and  expensive,  and,  if 
required,  would  have  caused  a  reversion  to 
the  all-timber  street  support  generally  used, 
a  good  example  of  which  is  described  on 
page  439  of  the  Engineering  Record  of 
April  3,  1915.  This  type  of  support  is  not 
so  strong  under  direct  loading  and  does 
not  make  construction  as  economical  as  does 
the  type  used  on  the  two  damaged  sections. 
It  is,  however,  stiffer  under  accident  con- 
ditions and  somewhat  less  liable  to  total 
collapse. 

If  the  public  expects  its  engineers  to 
guard  it  from  all  accidents,  even  when  a 
large  contributing  cause  is  found  in  reck- 
lessness over  which  these  engineers  are 
given  but  slight  control,  its  new  subways 
must  cost  heavily  in  the  shape  of  extra  out- 
lay for  construction  methods  that  are  need- 
lessly foolproof.  The  engineers  and  con- 
tractors are  shouldering  their  share  of  the 
blame  for  both  accidents.  Let  the  public 
help  by  insisting  on  the  observance  of  the 
rules  provided  for  its  own  safety  in  con- 
struction zones  where  blasting  is  necessary. 


The  West's  Water  Powers 

THE  West  has  spoken  on  the  disposition 
of  its  water  powers,  and  its  views,  as 
set  forth  in  the  Western  States  water  power 
conference  at  Portland,  Ore.,  Sept.  20-28, 
will  be  considered  radical  except  in  the 
West.  As  reported  in  the  news  section  of 
this  issue  the  conference  declared  in  favor 
of  the  relinquishment  by  the  Federal  gov- 
ernment of  all  control  over  water  powers  on 
public  lands.  The  control,  the  West  be- 
lieves, should  be  in  the  hands  of  the  State 
government.  Theoretically  the  position  of 
the  conference  is  correct.  Under  the  doc- 
trine of  beneficial  use,  which  governs  the 
taking  of  all  water  in  the  Western  States, 
ownership  of  the  land  does  not  give  control 
of  the  water.  The  public  lands,  however, 
are  made  inviolate  because  the  States  do 
not  possess  the  right  of  eminent  domain 
over  them. 

Practically,  however,  the  country  at 
large  will  refuse  to  surrender  the  rights 
which  public  land  ownership  gives  over 
Western  water  powers.  In  making  its 
broader  demands  the  conference  was  wast- 
ing its  breath.  Its  time  would  have  been 
better   spent    in    the   details    under   which 


private  capital  would  be  willing  to  develop 
power  with  Federal  control.  Condemnation 
of  the  Ferris  bill  was  to  have  been  expected 
and  was  fully  deserved.  Western  water 
powers  would  not  be  developed  under  its 
provisions,  for  it  not.  only  gives  too  much 
arbitrary  power  to  administrative  officers 
of  the  Government,  but  is  economically  un- 
sound in  forbidding  payment  of  apprecia- 
tion and  of  development  expense  if  the 
Government  should  take  over  the  plant. 

Between  the  extreme  doctrines  of  entire 
surrender  of  control  to  the  States  and  the 
Ferris  bill,  however,  there  is  a  middle  course 
which,  on  the  one  hand,  would  safeguard 
the  fundamental  rights  of  the  people  and, 
on  the  other,  encourage  the  development  of 
the  powers  now  going  to  waste.  Such  a 
measure  would  put  the  regulation  of  the 
power  companies  under  the  State  public 
utility  commissions  and,  as  to  relations  be- 
tween the  company  and  the  Federal  govern- 
ment, set  forth  the  terms  definitely,  not 
leaving  matters  to  "the  discretion  of  the 
Secretary  of  the  Interior."  The  clauses 
covering  these  relations  would  then  be  sim- 
ple. An  irrevocable  permit  for  a  definite 
period  must  be  provided,  with  recapture 
thereafter  only  on  fair  terms,  allowing  ap- 
preciation and  development  expenses.  Hold- 
ing powers  for  speculative  purpose  must  be 
made  impossible. 

Compensation  to  the  Government,  theo- 
retically, should  be  no  more  than  a  land 
rental,  for  that  is  all  that  the  Government 
contributes  to  the  enterprise.  Where  the 
power  is  developed  for  public  sale  such  a 
rental  compensation  is  entirely  satisfactory, 
for  the  public  utility  commission,  through 
rate  regulation,  will  insure  return  to  the 
public  of  its  share  in  these  valuable  powers. . 
On  the  other  hand  when  powers  are  granted 
for  the  exclusive  use  of  an  industry,  as 
they  should  be  and  must  be,  if  the  waste  of 
power  is  to  stop,  land  rental  would  not  as- 
sure a  fair  return  to  the  people  and  com- 
pensation depending  on  the  horsepower  de- 
veloped is  necessary.  Manifestly  the  rate 
per  horsepower  would  vary  with  conditions, 
but  the  figure  set  in  the  agreement  should 
be  unalterable  for  the  irrevocable  life  of 
the  franchise.  For  that  reason,  therefore. 
Congress  should  permit  the  compensation 
to  be  based  either  on  land  rental  or  on 
power  developed.  As  to  nlinutise — assign- 
ments of  lease,  liens,  mortgages,  combina- 
tions of  power  companies,  etc. — they  should 
be  left  to  State  regulation  and  to  existing 
Federal  statutes. 

A  sane  power  bill  is  badly  needed.  The 
waste  of  powers  on  the  Pacific  Coast  is 
nothing  short  of  criminal.  It  will  continue 
so  long  as  our  Eastern  representatives  and 
senators  feel  that  the  Western  States  and 
their  public  utilitj'  commissions  are 
monopoly-ridden.  The  West  is,  however, 
thoroughly  capable  of  handling  its  affairs 
and  securing  for  its  people  the  full  measure 
of  benefit  from  the  publicly:  controlled  pow- 
ers. It  is  to  the  interest  of  the  country 
at  large  that  the  West  be  freed  from  its 
present  water-power  shackles.  Action  is 
imperative.  The  next  Congress  will  do  well 
to  proceed  along  the  lines  indicated  and  not 
along  those  in  the  Ferris  bill. 
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Costs  and  Special  Features  of  the  New  Water  Supply  of 

Victoria,  British  Columbia 

Inaccessible  Mountain  Country  Imposed  Severe  Difficulties,  Particularly  in  Conduit  Design 
and    Construction — Concrete   Pipe   Used   for   Flow   Line   and   Steel   Pipe   for  Pressure   Line 

By  BOYD  EHLE,  M.  Am.  Soc.  C.  E. 
Of  the  Sanderson  &  Porter  Engineering  Staff— Resident  Engineer,  Sooke  Lake  Water  Supply  System 


THE  EARLY  PART  of  this  year  saw  the 
completion  of  a  new  water  supply  sys- 
tem for  the  city  of  Victoria,  B.  C,  the  cul- 
mination of  years  of  investigation  and  agi- 
tation for  an  increased  supply.  The  gen- 
eral plan  of  the  project  and  some  details 
as  to  the  construction  of  some  of  the  fea- 
tures were  described  in  the  issues  of  the 
Engineering  Record,  Feb.  21,  1914,  page 
225,  and  Aug.  15,  1914,  page  176.  It  re- 
mains now  to  give  some  attention  to  the 
costs  and  some  of  the  details  of  special 
structures,  and  this  will  be  done  in  a  series 
of  three  articles.  The  first,  presented  here- 
with, will  take  up  costs  and  special  features 


Lake  to  Humpback  Reservoir — was  offered 
at  a  price  per  linear  foot  of  concrete  pipe 
about  as  low  as  wood-stave  pipe,  and  be- 
cause of  its  permanent  construction,  it  was 
decided  to  built  the  conduit  from  Sooke 
Lake  to  Humpback  Reservoir  as  a  concrete 
flow  line. 

Sooke  Lake  Reservoir 

Sooke  Lake,  which  acts  as  a  gathering 
reservoir,  lies  18  miles  to  the  northwest  of 
Victoria,  at  an  elevation  of  655  ft.  above 
datum.  It  is  about  4  miles  long  and  y2 
mile  wide  at  its  maximum,  surrounded  by 
rough,  hilly  country  thickly  forested  with 


the  ultimate  development,  when  a  tunnel 
about  7  miles  long  will  be  driven  from 
Wolf  Creek  direct  to  Humpback  Reservoir. 
The  flow  records,  gaged  on  the  weir  of 
the  concrete  dam  in  1914,  show  a  total  run- 
off of  64,353  acre-feet  for  a  total  annual 
rainfall  of  57.53  in.,  giving  a  70  per  cent 
runoff.  Table  1  gives  the  hydrographic 
data  for  Sooke  Lake,  while  Table  2  gives 
the  storage  capacity  at  various  elevations 
about  normal  lake  surface. 

Sooke  Lake  Dam  and  Control  Works 

The  chief  item  of  construction  at  Sooke 
Lake  is  the  dam  and  control  works.    This 
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of  design  on  various  structures.  The  other 
articles  will  discuss  the  construction  of  the 
concrete  flow  line  and  of  the  steel  pres- 
sure line,  projects  of  much  difficulty  owing 
to  the  virgin  and  mountainous  character 
of  the  country. 

As  set  forth  in  the  previous  articles,  the 
new  supply  is  taken  from  Sooke  Lake  and 
is  brought  by  means  of  a  37-mile  pipe  line 
to  the  city.  The  scheme  involved  the  rais- 
ing of  the  level  of  Sooke  Lake  12  ft.,  the 
construction  of  a  42-in.  concrete  pipe  on  a 
slope  of  1  in  1000  to  an  artificial  lake  known 
as  the  Humpback  Reservoir,  and  then  a 
36-in.  riveted  steel  line  to  the  Smith's  Hill 
reservoir,  at  the  city.  The  supply  provided 
has  a  capacity  of  21,000,000  Imp.  gal. 
per  day. 

There  were  nine  tenders  received  for  the 
construction  of  the  system,  with  the  usual 
wide  variation  in  cost.  On  account  of  local 
sentiment,  the  work  was  let  to  a  resident 
bidder,  whose  tender  was  $304^408  less  than 
that  of  the  next  bidder,  and  $601,800  less 
than  that  of  the  average  bid.  The  chief 
item  of  interest — the  conduit  from  Sooke 


Douglas  fir.  Two  narrows  divide  the  lake 
into  three  parts,  of  which  the  upper  and 
larger  is  150  ft.  deep  in  places.  The  water- 
shed is  approximately  30.1  square  miles  and 
this  reservoir  receives  vvater  from  Fergus- 
son  Creek  on  the  east  side  and  a  large 
spring  and  Whiskey  Creek  on  the  west  side. 
The  flow  from  these  sources  in  the  dry 
months  of  summer  barely  makes  up  for  the 
evaporation  from  the  lake  surface.  Sooke 
Lake  watershed  is  adjacent  to  the  Leech 
River  watershed  of  27  square  miles,  which 
will  be  used  to  supply  water  to  the  lake  in 


Table    2 — Storage    Capacity    op    Sooke    Lake    at 

Various  Levels 

Elev.                                                       Rise  Storage, 

in  Ft                                                     in  Ft.  Acre-Ft. 

667    12  12,840 

670 al5  16,415 

700 645  64,000 

a,  with  3-ft.  flashboards  on  dam ;  6,  ultimate  de- 
velopment. 


dam  is  an  ogee  concrete  masonry  weir  175.5 
ft.  long,  with  a  section  of  reservoir  wall  at 
the  west  side  of  the  river,  on  the  lower  side 
of  which  a  concrete  screen  house  is  built. 


Table  1 — Hydboobaphic  Data,  Sookb  Lakb 


Months  1911 

January    

February    

March    

April    

.May 

.lune     

July    

August     

.September     0.24 

October   1.70 

November   10.37 

December    7.72 

Total    V...     .... 


-Inches  Rainfall  Per  Month- 


1912 
7.47 
7.48 
1.89 
0.68 
1.59 
2.05 
062 
4.62 
1.91 
5.74 
12.99 
12.77 

e».si 


1913 
9.66 
3.89 
5.16 
2.00 
1.60 
2.98 
l..';9 
0.81 
0.90 
4.85 
16.55 
3.57 

53.56 


1914 

16.79 

3.85 

4.19 

2.04 

1.28 

1.77 

0.05 

0.40 

3.26 

10.07 

11.70 

1.95 

57.35 


-In.   Vaporation 
1911 


1.05 
0.60 
0.08 


tion^ 

Av.  c.f.s 

1912 

1914 

0.00 

336.5 

0.00 

100.0 

0.27 

120.0 

1.07 

7.5 

2.85 

13.5 

3.31 

9.5 

3.03 

0.0 

1.45 

0.0 

1.10 

0.0 

0.53 

72.6 

0.02 

331.5 

0.00 

89.6 

Acre  Ft. 

1914 

20,650 

5,540 

7,370 

446 

600 

57 

00 

00 

00 

4,460 

19.740 

5,490 


13.53 


64,353 


October  2,  1915 
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The  remainder  of  the  dam  is  an  earth  em- 
bankment with  a  concrete  core  wall.  The 
total  length  of  the  dam  is  about  425  ft. 
over  all.  Above  the  dam  and  back  of  the 
screen  house  is  the  circular  concrete  intake 
tower,  shown  in  one  of  the  drawings,  with 
seven  sluice  gates,  to  draw  water  from  dif- 
ferent levels.  Three  of  the  gates  are  42 
X  30  in.  and  four  24  x  30  in.,  caged  against 
drift  by  iron  slats  on  the  upper  side. 

Intake  Tower 

The  intake  tower  was  built  of  1:3:6  con- 
crete. The  well,  8  ft.  in  diameter  is  covered 
with  a  paneled,  checkered  %-in.  iron  plate 
setting  on  an  iron  curb.  The  top  slab  of  the 
tower  is  corbeled  out  to  place  the  stands 
vertically  over  the  gates. 

From  the  well  of  the  intake  tower  to  the 
screen  house  are  two  40-in,  riveted  steel 
inlet  pipes.  One  of  these  outlets  for  future 
need  is  closed  by  a  cover  plate.  The  water 
from  these  pipes  passes  through  two  sets 
of  screens — one  40-mesh  and  one  80-mesh 
per  linear  inch.  These  screens  slide  in  chan- 
nel-iron guides  and  are  operated  from  the 
screen-house  floor.  The  water  passes  over 
an  8-ft.  sharp  edged  measuring  weir.  El. 
654,  and  cascades  down  to  the  inlet  of  the 
concrete  flow-line  conduit  with  its  axis  at 
El.  645.0.  A  gage  rod  and  a  vertical  float- 
ing vernier  rod  are  used  to  measure  the 
height  of  flow  over  the  weir. 

On  the  screen-house  floor,  adjacent  to 
the  screens,  is  a  concrete  sink,  to  which 
pressure  water  is  piped  from  an  elevated 
tank  on  the  hillside  at  the  west  end  of  the 
dam.  A  never-failing  spring  supplies  water 
to  this  tank.  The  caretaker  washes  the 
screens,  laying  them  on  this  sink  with  the 
dirty  side  down  and  the  jet  of  water  quickly 
cleanses  them. 

Clearing 

Around  the  shores  of  Sooke  Lake  it  was 
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WATER   ENTERS   HUMPBACK   RESERVOIR  OVER   CASCADE  AT  END  OF  DAM 


necessary  to  cut  and  burn  296  acres  of 
brush  and  timber  in  order  to  provide  for 
raising  t?ie  lake  surface  15  ft. 

This  work  was  done  after  the  usual 
logging  methods  in  successive  stages  as  fol- 
lows: (a)  Swamping  and  burning  the 
brush;  (b)  falling  trees  and  close  cutting 
stumps;  (c)  bucking  the  timber;  (d)  roll- 
ing, piling  and  burning. 

A  steam  donkey  engine  on  skids  was 
usually  used  to  haul  and  pile  the  timber 
and  stumps,  using  a  tree  for  a  mast  to 
pile  around  its  base.  Dynamite  was  used, 
when  necessary,  to  split  up  large  timber 
and  trees  for  hauling  to  piles.  For  pull- 
ing the  sunken  logs,  the  donkey  engine  was 
moved  on  a  raft  around  the  margin  of  the 
lake. 

Dam  Foundation 

For  the  purposes  of  constructing  the  dam 
foundations  and  doing  submerged  clearing, 
a  drainage  channel  was  cut  through  the 
rock  forming  the  stream  channel  to  lower 


STANDARD    GATEHOUSE    FOR    36-INCH    VALVE    ON    STEEL    PIPE    LINE 


the  low  water  lake  surface  3  ft.  The  rock 
at  the  dam  site  is  of  a  schistose  character, 
loose  and  considerably  weathered  at  the 
surface.  The  use  of  powder  increased  the 
difficulty  of  obtaining  tight  conditions  for 
the  dam,  and  it  was  necessary  to  pick  out 
a  large  amount  of  the  rock  in  order  to  get 
a  firm  foundation.  Wheelbarrows  on  plank 
runways  were  used  for  disposing  of  the 
spoil  along  the  river  banks  where  it  did  not 
restrict  the  waterway. 

On  account  of  the  isolated  location  of 
the  dam  site,  transportation  charges  on  the 
plant  and  cement  were  high  for  hauling 
from  the  railroad.  There  was  a  gravel  de- 
posit at  the  upper  end  of  the  lake  and  a 
quantity  of  dirty  sand  that  was  hopelessly 
bad  for  mortar.  By  cross-cutting  one  of 
the  smaller  valleys,  Fergusson  Creek,  with 
prospect  holes,  a  small  deposit  of  sand  was 
obtained. 

Washing  Sand  and  Gravel 

It  was  necessary  to  instal  washing 
plants  at  the  site  of  the  gravel  and  of  the 
sand  deposits,  and  some  difficulties  oc- 
curred in  getting  a  passably  clear  product 
on  account  of  the  clay  coating  on  the  sand 
and  gravel.  A  rotary-screen  washer,  driven 
by  a  gasoline  engine,  was  used  at  the  gravel 
deposit,  with  a  perforated  pipe,  discharg- 
ing inside  on  the  gravel.  At  the  sand  de- 
posit a  gravity  washer  was  installed,  using 
water  from  a  flume  to  Fergusson  Creek, 
discharging  under  pressure  through  holes 
in  the  bottom  of  a  box,  by  which  the  dirt 
was  washed  up  and  overboard.  The  product 
at  each  washer  discharged  by  gravity  on 
the  deck  of  scows.  There  were  two  of  these 
scows  built  on  the  lake.  These  were  towed 
by  a  small  tug  having  a  12-hp.  gasoline 
engine. 

The  sand  and  gravel  was  unloaded  into 
buckets  of  an  inclined  cableway  running 
over  a  storage  pile.  The  cement  was 
teamed  in  from  the  railroad  and  stored  in 
warehouses  at  the  dam  site.  The  aggre- 
gate was  wheeled  to  a  ^-cu.  yd.  Ransome 
mixer,  with  loading  attachment.  The 
mixer  discharged  into  buggies  which  dis- 
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trilmted'  t  at  restle  through 

chutes  into  tne  dam  lornis.  For  the  high 
levels  (tf  the  dam  %  builde^, hoist  was  used 
for  lifting  the  buggies  -to  the  top  of  the 
trestle.  The  form  work,  which  was  very 
simple,  was  braced  back  by  struts  to  the 
ground.  The  dam  was  "built  with  about  20 
per  cent  of  plums. 

Embankment  ' 

The  earth  bmbankment  at  the  end  of  the 
concrete  dam  was  built  up  in  6-in.  layers 
with  scrapers,  af£er  the  natural  ground  was 


The  contractor,  before  abandoning  the 
work,  April  12,  1912,  had  done  about  one- 
half  of  the  clearing  around  the  lake  and 
had  nearly  completed  the  excavation  for  the 
dam  foundations.  The  remainder  of  the 
work  was  done  by  day  labor  under  the  en- 
gineer's direction. 

The  costs  of  the  work  at  Sooke  Lake  are 
shown  in  Tables  3  and  3a. 

Concrete  Flow  Line 

When  the  use  of  wood-stave  pressure  con- 
duit was  found  inadvisable,  it  was  decidM 


for  by  24-in.  and  12-in.  pipes. 

A  survey  party  staked  the  field  location 
by  adjusting  circular  curves  to  fit  the  grade 
contour  after  the  manner  of  irrigation 
canal  location,  using  a  minimum  radius  of 


Table    4- 

-Location    Curves 

FOR 

CONCRBTE 

Pira 

Line 

Radius, 

Deflection 

T  angle 

Degree. 

ft. 

ar 

Kle. 
22%' 

offset,  ft. 

75°   00' 

76.737 

9" 

4.07 

62°   30' 

91.959 

7° 

49' 

3.40 

50°   00' 

114.816 

6° 

15' 

2.72 

37°   30' 

152.956 

4° 

41' 

2.04 

25°   00' 

229.294 

3° 

07%' 

1.S6 

18°   45' 

305.70 

2° 

20%' 

1.02 

16°   40' 

343.878 

2° 

05' 

0.91 

15°   00' 

382.087 

1° 

52%' 

0.82 

12°   SO' 

458.421 

1" 

34' 

n.68 

10°   00' 

573.131 

r 

15' 

0.55 

8°   20' 

687.76 

1° 

02%' 

0.45 

6*   15' 

916.89 

0" 

47' 

0.34 

6°   00' 

1146.26 

0" 

37%' 

0.27 

4°   10' 

1374.76 
25-ft.   length  stakec 

0" 

31' 

0.23 

Chord  of 

Plan 


Detallof  Pillow  Block 


THIS    SIMPLE    I-BEAM    CROSSING    OF    DEADMAN'S  RIVER  IS  TYPICAL 


thoroughly  cleaned  and  plowed  for  binding. 
A  light  concrete  core  wall  was  built  to  pre- 
vent seepage.  The  6-in.  layers  of  the  em- 
bankment were  slightly  dished  toward  this 
wall  and  compacted  by  wetting  and  ram- 
ming. The  upstream  slope  was  paved  with 
hand-placed  rubble  from  the  foundation 
excavation. 

At  the  west  end  of  the  dam,  overlooking 
it  and  the  lake,  was  built  a  tasty,  two-story 
log  cottage  for  the  caretaker. 


Tabui  I — ATimAOE  Unit  Costs  op  Work  at  Sookb 
Lake  Dam 

Clearing  (296  acres) 

Per 
Acre 

Swamping  and  burning ^$^'"9 

Falling  and  close-cutting  of  stumps 29.60 

Bucking,  splitting,   piling 75.60 

Rolling,   piling  and  burning,  grubbing  and 

pulling  of  rotten  stumps 143.50 

IfiacttUaneous   11.35 

$325.65 
'(Plant   charge,  maintenance  and   incidentals  in- 
clnded.) 

Earth  Excavation,  Sooke  Dam  (2054  ou.  yd^ 

cu.  yd. 

L«bor   10.736 

Material  and  plant  charge 0.043 

Camp  charge    0.121 

■'  t0.900 

Rock  Excavation,  Sooke  Dam  (2907  ou.  ydA 

Per 
■  cu.  yd. 

Labor 12.71 

Plant  and  material 0.281 

Camp    0.449 

13.440 


Sooke  Dam 

Foundation   concrete    (1:1:6)    to   rock   line,  Per 

1176.  cu.  yd.  cu.  yd. 

Cement    J4.74 

Sand   1.46 

OraTel    2.J7 

Forma 1.07 

Mixing  and  placing 1.90 

Plant  and  tools 2.20 

Supplies   0.74 

Camp    ; 1.81 

$15.69 
Concrete    (1:8:6)   above  rock  line,  in  screen 
house,  core  walls,  etc.,  862  cu.  yd. 

Per 
cu.  yd. 

Oment  $4.64 

Sand  ■ .» , 1.32 

Gravel    2.22 

Forma , 1.34 

Mixing  an4  Placing 1.94 

Plant ; 0.49 

Supplies i.," 1.27 

Cleaning  op    :...."....,  ^, 0.57 

Miscellaneous  ...'.. « 0.29 

Cimp ....-- 1.74 

.  ■•  iT  116.82 


to  build  the  reinforced-concrete  pipe  as  a 
flow  line,  laid  on  an  8-ft.  roadbed,  exca- 
vated along  the  grade  contour.  The  con- 
crete line  is  27.3  miles  long,  and,  as  before 


Table  3a — Waoe  Scale  on  Sooke  Lake  Work 

Eight-hour  day ;  time  and  one-half  for  overtime 

Foreman   $4.00 — $5.00 

Common  labor   2.76 

Head  fallera  in  clearing 4.00 

Second  fallers  in  clearing 8.60 

Buckers  in  clearing 3.50 

Carpenters 4.25 

Blacksmiths    4.00 

Cooks   (per  month  according  to  camp 

size)     $75.00 — 90.00 

Flunkies     (per    month    according    to 

camp  size)    $40.00 — 45.00 

BuU  cook 2.75 

Hoisting  engineer 4.00 

Teams   $6.00 — 7.00 


76.7  ft.  and  3  deg.  maximum  chord  angle. 
Table  4  shows  the  location  curves  that  were 
used. 

Tests 

The  use  of  a  3-in.  shell  for  pipe  42  in.  in 
inside  diameter  at  first  seemed  critical  but 
the  results  proved  that  this  was  ample.  The 
pipe  was  not  backfilled,  except  for  about 
2000  ft.  in  a  deep  sliding  cut,  where  4%- 
in.  shell  pipe  was  used.  A  test  of  the  3-in. 
shell  pipe,  4  ft.  long,  gave  a  crushing  load 
of  11/2  to  2  tons  and  a  bursting  pressure  of 
20  to  25  lb.  per  square  inch,  equal  to  a 
pressure  head  of  53  to  57  ft.  The  siphon 
was  laid  under  hydraulic  heads  up  to  90  ft. 
and  a  test  of  the  conduit  under  working 
conditions  shows  practically  no  leakage. 

The  question  of  taking  care  of  expansion 
effects  on  the  pipe  line  caused  some  anxiety 
and  the  contractor  at  first  installed  some 
copper  diaphragm  expansion  joints  with  no 
appreciable  effect  and  they  were  discon- 
tinued. The  engineers'  idea  was  to  let  the 
cracks  develop  where  they  might  and  then 


CONCRETK  TRESTLES  WERE  ALSO  USED  FOR  SOME  OF  THE  CROSSINGS 


noted,  is  composed  of  42-in.  reinforced-con- 
crete pipe  of  the  lock-joint  type.  For  the 
flow  line,  the  wall  is  3  in.  thick,  and  for  the 
siphons,  of  which  there  are  six,  with  a 
maximum  head  of  90  ft.,  the  walls  are  4'/2 
in.  Drawings  herewith  show  the  type  of 
concrete  trestles,  overflows  and  stand  pipes 
used.     Minor  drainage  crossings  are  cared 


take  care  of  them  if  necessary,  as  it  was 
impossible  to  predict  their  location.  How- 
ever, the  cracks  at  the  pipe  joints  laid  in 
extreme  variations  of  temperature  caused 
no  trouble,  as  the  ballast,  in  connection 
with  the  reinforcement,  prevented  any  con- 
siderable movement  of  the  pipe.  In  a  gen- 
eral way,  it  appeared  that  a  hair-line  crack 
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Table  5 — Internal  Prbssure  Tests  of  42-in.  Con- 
crete Pipe — Tested  to  Destruction 

Broke  at 
No.      Age  in     lb.  per 

Kind  of  pipe.  tested,    days.      aq.  in. 

3-in.  shell,  no  reinforcing 1  60  25 

3 -in.  sliell,  standard  gravity  pipe  1  35  22 

3-in.  shell,  standard  gravity  pipe  1  35  26 

3-in.  shell,  standard  gravity  pipe   1  35  28 

3-in.  shell,  standard  gravity  pipe  1  55  29 

3-in.  shell,  standard  gravity  pipe  1  105  15 

3-in.  shell,  double  mesh  gravity 

pipe    1  SO  30 

4% -in.  shell,  siphon  pipe,  20-ft. 

head    . 1  60  45 

4%-in.  shell,  siphon  pipe,  40-ft. 

head    1  60  45 

4V>-in.  shell,  siphon  pipe,  40-ft. 

head    1  60  60 

All  concrete  1;2:4  mix.  Reinforcing  for  stand- 
ard gravity  pipe  is  No.  9  wire  4-in.  centers ;  rein- 
forcing for  20-ft.  head  siphon  pipe  is  ^-in.  square 
twisted  rod,  3  Mi -in.  centers;  reinforcing  for  40-ft. 
head  siphon  pipe  is  %-ln.  square  twisted  rod, 
3^4 -in.  centers. 


developed  at  about  every  fourth  joint. 
These  caused  no  trouble.    . 

In  order  to  give  access  to  the  pipe,  man- 
holes, covered  by  a  screen  and  cap,  were 
placed  at  both  ends  of  the  siphons  and  at 
each  2000  ft.  of  line.  These  limit  the  pos- 
sible pressure  head  on  the  flow-line  pipe  to 
2  ft.  A  10-ft.  overflow  weir,  800  ft.  below 
the  Sooke  Dam,  with  lV2-ft.  freeboard,  will 
control  any  excess  water  unwittingly 
turned  into  the  conduit.  All  siphons  have 
6-in.  steel  nozzles  and  gate  valves  for 
emptying  the  conduit. 

Caretakers  will  be  on  duty  at  each  end 
of  the  conduit  and  will  look  after  about  4 
miles  of  line.  Two  patrol  houses  are  built 
for  the  intermediate  patrolmen  who  will 
each  look  after  about  10  miles  of  line.  A 
phone  line  was  built  along  the  conduit  be- 
tween the  caretakers'  houses  and  the  reser- 
voirs, with  connections  to  the  waterworks 
office  in  Victoria,  the  patrolmen's  houses 
and  various  patrol  boxes  for  effectively 
operating  and  maintaining  the  conduit. 

Table  5  gives  results  of  internal  pressure 


tests  on  the  pipe,  and  shows  that  the  rein- 
forcement in  the  3-in.  wall  flow  line  was  not 
necessary  except  for  handling.  Table  6 
gives  the  coefficient  n  in  Kutter's  formula 
for  various  depths  of  flow.  The  difference 
of  depth  of  flow  in  the  pipe  and  the  co- 
efficient show  the  loss  of  water  which  was 
larger  than  normal  before  the  pipe  was 
finally  tightened  up. 

Humpback  Reservoir 

The  water  from  the  conduit  discharges 
into  a  concrete  chamber  under  a  perforated 
concrete  baffle  board  cover  to  still  the  flow 
over  the  measuring  weir.  The  water  passes 
over  an  8-ft.  sharp-edged  measuring  weir 
down  the  cascade  steps  20  ft.  to  the  surface 
of  Humpback  Reservoir,  at  elevation  480 


Table  6 — Coefficient  n  of  Kuttejr's  Formula  in 
42-IN.    Concrete    Flow    Line    From 
Weir  Measurements 
At  Sooke  Lake.  At  Humpback  Res. 


Depth 

Depth 

of  flow. 

n 

of  flow. 

n 

in. 

in. 

8% 

0.01152 

S 

0.0121 

14% 

0.01185 

'M 

0.01157 

2(1 

0.01175 

0.01142 

2t; 

0.01165 

25 

0.01125 

Full 

0.0105S 

36 

0.0117 

ft.  The  water  can  be  discharged  below  the 
surface  of  the  reservoir  through  a  pipe  with 
a  submerged  outlet  to  prevent  churning  to 
a  milky  appearance  at  short  periods  in  the 
year  when  some  minute  vegetable  growth 
is  present.  A  third  outlet  pipe  by-passes 
the  reservoir  and  connects  to  the  pressure 
conduits  to  the  city  service  reservoir. 

The  reservoir  site — about  40  acres — was 
cleared  of  all  trees,  brush  and  vegetable 
growth.  The  bottom  peaty  soil,  after  grub- 
bing of  the  vegetable  matter,  was  covered 
with  a  6  to  8-in.  layer  of  clean  sand  and 
gravel. 


OVERFLOWS   AND  STANDPIPES   WERE   PROVIDED    ON  THE  CONCRETE  LINE 


CONCRETE    PIPE    FOR    FLOW    LINE    WAS    USED 
UNDER    MAXIMUM    HEAD    OF    90    FEET 

The  storage  capacity  of  the  reservoir  is 
as  follows: 


Elevation,  ft. 

480 
475 
470 
465 
460 


Capacity,    Imp.    gal. 


455  top  of  pipe  taken  as  zero. 


125,901,000 
85,350,000 
53,947,000 
30,500,000 
12,913,000 


The  impounding  dam  is  a  reservoir  sec- 
tion, built  of  concrete  on  trap  rock  founda- 
tion. Its  length  is  about  675  ft.  and  maxi- 
rtium  section  about  60  ft.  high.  Details  of 
the  dam  and  of  the  construction  cost  will 
be  found  in  the  Engineering  Record  of 
Aug.  15,  1914,  page  176. 

A  concrete  well  and  gate  house  was  built 
near  the  middle  of  the  dam  with  two  out- 
let connections  for  the  36-in.  pressure 
mains.  Two  low  and  two  high-level  inlet 
sluice  gates,  operated  by  stems  to  standards 
on  the  gatehouse-floor,  control  the  flow  of 
water  to  the  pressure  mains. 

The  inlet  well  has  Vi-in.  mesh  galvanized 
wire  screens,  working  in  channel  slides, 
through  which  all  the  water  is  strained. 
Wire-lifting  cables,  operated  by  hand 
winch,  are  fastened  to  a  bridle  on  the  lower 
screen  frames  in  order  to  lift  the  string 
of  frames.  A  16-in.  cast-iron  scour  pipe 
with  gates  was  placed  at  the  low  point  for 
emptying  and  cleaning  the  reservoir. 

"Two  small  concrete  core  walls  were  built 
to  rock  at  the  farther  end  of  the  reservoir 
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to  act  as  cut-off  walls  in  gravelly  soil  that 
might  leak. 

"Pressure  Line 

Water  fWm  Humpback  Reservoir  is  de- 
livered to  Victoria  through  a  36-in.  riveted 
steel  pipe  line.  56,677  ft.  long,  of  which 
20,137  ft.  are  of  5  16-in.  and  the  remainder 
are  ^s-in.  plates.  Details  of  two  drainage 
crossings,  one  a  simple  I-beam  bridge,  and 
the  other  a  suspension  bridge,  are  given 
herewith,  as  is  also  a  drawing  of  one  of  the 
gatehouses. 

In  the  same  manner  as  in  the  concrete 
flow  line  certain  definite  location  curves 
were  adopted,  being  based  upon  the  length 
of  sheets  used  and  economy  in  cutting 
them. 

The  minimum  radius  adopted  was  31.5 
ft.  and  the  maximum  chord  angle,  3  deg. 
For  straight  sections  a  single  length  of 
pipe  consisted  of  four  68-in.  sheets,  giving 
about  a  22-ft.  length.  Each  course  is  com- 
posed of  one  plate,  bent  to  a  complete  circle, 
with  double-riveted  lap  joints  longitudinally 
and  single-riveted  lap  joints  circumferen- 
tially.  In  the  %-in.  plates  34-in.  rivets  are 
used;  in  the  5^16-in.  plates,  %-in.  rivets. 
An  accompanying  drawing  shows  the  lay- 
out of  plates  for  curves  of  different  radii, 
while  the  actual  figures  are  given  in  Table 
7.  For  the  curve  of  minimum  radius  the 
plate  was  cut  so  that  three  pieces  of 
pipe  could  be  secured  from  one  68-in. 
sheet.  All  other  layouts  are  made  of 
straight  or  beveled  plate  of  the  68-in.  stock. 


Tabl 

>     7 — LiOCATION     C08V«B     FOR     S6- 

-IN. 

Riveted 

Stebl 

Pipe 

Chord 

length 

Radius. 

Degree 

No. 

ft. 

ft. 

of  curve 

Chords 

1.65 

31.50 

181°   49' 

1/3  course 

S.40 

103.13 

55°   33' 

1 

course 

10.88 

207.79 

27"   34' 

2 

course 

K.36 

312.45 

18°   20- 

3 

course 

21.84 

417.11 

13'   44' 

1 

length 

4S.7« 

835.75 

«•   52' 

2 

length 

CS.M 

1254.43 

4*    34' 

3 

length 

87.(0 

H73.03 

3°   25' 

4 

length 

109.52 

2091.87 

2*   44' 

5 

length 

It 

131.44 

2510.31 

2'   17' 

« 

length 

The  pipe  was  tested  for  leakage  between 
the  sectionalizing  gate  valves  outside  of  the 
city,  but  oftener  along  the  streets,  by  using 
bumped  heads,  riveted  in  the  ends  of  the 
pipe.  The  pressure  was  pumped  up  by  an 
air  pump  to  200  lb.  at  the  lowest  elevation 
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of  the  section  tested  and  the  leaks  calked 
up  until  the  loss  of  water  was  not  greater 
than  at  the  rate  of  1  Imp.  gal.  per  foot  of 
pipe  for  24  hr.  The  maximum  pressure 
was  held  for  at  least  20  min.  No  consid- 
erable difficulty  was  experienced  in  meet- 
ing these  requirements.  The  raw  field  work 
was  carefully  painted  with  bitumastic- 
enamel  solution  after  the  field  riveting,  and 
later,  retouched  at  all  points  where  the 
coating  was  injured  by  the  recalking. 

The  drainage  structures,  gatehouses, 
Venturi  meter  house  and  manholes  at  all 
outlets  were  built  by  day  labor. 

All  summits  were  provided  with  air  out- 
let valves  and  air  inlet  valves  near  the  steep 
grades  to  protect  the  pipe  against  collapse. 
Six-inch  blowoff  outlets,  with  gate  valves, 
were  placed  at  the  bottom  of  all  depressions 
for  emptying  the  conduit.  Air,  inlet,  outlet 
and  pressure  relief  valves  were  placed  on 
both  sides  of  the  sectionalizing  gate  valves. 
Brick  manholes  were  used  in  the  streets  and 
rubble  manholes  in  the  country,  with  the 
city  standard  castings  and  covers.  Two  of 
the  sectionalizing  gates,  lying  on  their 
sides,  were  placed  in  concrete  vaults  under 
the  streets  and  three  placed  vertically  in 
concrete  gatehouses.  All  the  water  pass- 
ing through  the  city  is  measured  by  a 
Venturi  meter  in  a  concrete  vault  adjoining 
the  gatehouse,  about  150  ft.  below  Hump- 
back Dam.  The  recording  and  registering 
apparatus  is  placed  in  a  room  in  the  gate- 
house. 
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In  later  articles  details  will  be  given  as 
to  the  methods  of  constructing  the  concrete 
flow  line  and  the  steel  pressure  line.  The 
articles  will  also  contain  costs  of  these  fea- 
tures of  the  work. 

After  the  failure  of  the  original  con- 
tractor the  work  was  done  by  force  account. 
C.  H.  Rust,  M.  Am.  Sec.  C.  E.,  as  city  engi- 
neer and  water  commissioner  of  Victoria, 
had  full  charge  of  the  work.  Wynn  Mere- 
dith, M.  Am.  See.  C.  E.,  a  member  of  the 
firm  of  Sanderson  &  Porter,  of  New  York 
and  San  Francisco,  was  consulting  engi- 
neer, and  the  writer,  resident  engineer  in 
charge. 


Stone  Production  in  1914  Less  Than 
in  1913  or  1912 

THE  production  of  stone  in  the  United 
States  in  1914  reached  a  grand  total 
value  of  $77,412,292,  according  to  the  U.  S. 
geological  survey.  This  was  slightly  less 
than  the  production  of  1912,  and  7  per  cent 
less  than  the  production  in  1913.  Classified 
by  the  kind  of  stone  quarried,  the  largest 
item  was  limestone,  at  $33,894,155,  fol- 
lowed by  granite,  at  $20,028,919.  Next 
came  marble,  trap  and  sandstone  in  the 
order  named,  the  production  of  each  of 
which  was  valued  at  less  than  $10,000,000. 
Classified  by  the  uses  to  which  the  stone 
was  put,  a  large  lead  was  held  by  crushed 
stone  with  a  value  of  $30,161,766.  Build- 
ing stone  and  riprap  fourth  and  fifth  with 
$18,000,000,  monumental  stone  third  with 
a  value  of  more  than  $7,000,000,  and  pav- 
ing stone  and  riprap  forth  and  fifth  with 
values  of  less  than  $4,000,000.  Pennsyl- 
vania, the  leading  stone-producing  State, 
quarried  in  1914  10  per  cent  of  the  output 
of  the  country.  Vermont  was  second  with 
8  per  cent.  The  other  States  which  during 
the  year  produced  stone  valued  at  more 
than  $2,000,000  are,  in  the  order  of  out- 
put, New  York,  Ohio,  California,  Indiana, 
Mas.sachusetts,  Illinois,  Wisconsin,  Mis- 
souri, Georgia  and  Virginia.  Virginia 
showed  the  greatest  gain  over  1913,  ad- 
vancing from  twenty-fifth  to  twelfth 
place,  displacing  Tennessee,  which  fell  be- 
low the  $2,000,000  mark  in  1914. 


engths  Hnd  mdii. 


IRRIGATION    OF    SUGAR-CaNE    LANDS    as    a 

means  of  partly  offsetting  the  reductions 
in  benefit  due  to  free  sugar  is  becoming  of 
great  importance  in  Porto  Rico.  The  Fa- 
jardo  Sugar  Company  has  works  under  con- 
struction to  irrigate  2000  acres  of  its  lands 
at  Fajardo,  P.  R.,  and  contemplates  extend- 
ing them  in  the  near  future  to  irrigate  2000 
acres  more. 
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Grandstand  at  Sheepshead  Bay  Speedway,  New 
York,  Seats  More  than  30,000 

Proposed  Extension  to  Present  Steel-Frame  Structure  Will  Give 
Total  Capacity  of  45,000 — Cantilever  Trusses  and  Timber  Floor 


PROVISION  for  more  than  30,000  people 
has  been  made  in  the  seating  capacity 
of  the  grandstand  at  the  new  Sheepshead 
Bay  Automobile  Speedway,  New  York  City, 
where  to-day  the  Astor  Cup  race  will  take 
place  on  a  track  which  already  holds  a 
world's  10-mile  record,  made  Sept.  18.    This 


proportion  of  the  upper-tier  seats.  The 
wide  concourses  under  cover  would  furnish 
protection  in  case  of  sudden  storm.  The 
2-mile  track,  which  is  of  unique  construc- 
tion and  is  the  only  one  of  its  type  in  this 
country,  was  described  in  the  Engineering 
Record  of  June  12,  page  739.    The  present 


LEFT  —  RAMPWAY 
LEADS  TO  LOWER 
CONCOURSE  — 
BANKED  TRACK  ON 
RIGHT 


wide  and  at  present  can  accommodate  14,000 
spectators.  Concrete  piers  have  been  built 
for  an  ultimate  length  of  1800  ft.,  which 
will  accommodate  26,000  persons. 

General  Features  of  Design 

The  completed  grandstand,  shown  by  the 
accompanying  section  and  elevation,  is  1225 
ft.  long,  but  the  intention  is  to  extend  this 
to  at  least  1800  ft.  if  conditions  require  it. 
The  total  width  of  about  121  ft.  for  the 
typical  .section  consists  of  28  ft.  for  the 
front  boxes,  of  the  wooden  ccirtst^uction 
shown  on  the  detail  drawing,  and  about  9$ 
ft.  for  the  structural  steel  frame  proper. 
The  lower  concourse  is  extended  backward 
16  ft.  9  in.  as  shown,  and  provision  is 
made  for  upper  and  lower  toilet  rooms 
every  eighth  bay,  where  the  steel  frame  is 
extended  upward  to  support  the  upper 
toilet  rooms,  which  have  concrete  floors  be- 
tween steel  beams. 

The  wide  concourse  and  numerous  stair- 
ways make  the  exit  and  entrance  facilities 
unusually  ample.     One  stair  has  been  pro- 


steel  grandstand,  while  not  containing  many 
unusual  features,  provides  safe  and  numer- 
ous exits,  is  well  braced  and  conservatively 
designed  for  loads  and  stresses  prescribed  in 
the  New  York  building  code,  and  is  made  of 
sufficient  strength  to  allow  future  re- 
placement of  the  timber  flooring  with  con- 
crete. Care  was  used  in  the  design  to  in- 
sure that  the  lines  of  sight  from  all  seats 
to  any  part  of  the  track  would  be  unob- 
structed. 

While  roof  protection  is  not  furnished  for 
the  inner  parts  of  the  lower  tiers  of  seats, 
owing  to  added  cost  and  interference  with 
the  view  of  proposed  aeroplane  races,  the 
upper  roof  truss  is  so  designed  as  to  permit 
a  future  extension  to  cover  a  much  greater 


I  PI.  12'x^'' 


RIGHT  —  SECOND 
TIER  TRUSSES, 
BEAMS  AND  BRAC- 
ING  FOR  RUNWAY 


article  will  illustrate  the  main  features  of 
the  grandstand.  The  bleachers,  on  the  op- 
posite side  of  the  track,  are  of  the  usual 
timber-bent  construction,  and  only  note- 
worthy because  of  their  unusual  size  and  ca- 
pacity.    They  are  1036  ft.  long  and  80  ft. 


2A2i'xZ"*i" 


TYPICAL   CROSS-SECTION   SHOWS   STRUCTURAL   FRAMEWORK   AND   DIMENSIONS 
■Section  A-A  will  be  found  on  the  following  page. 


vided  for  each  five  hundred  seats.  Steel 
channel  stringers  with  wooden  treads  and 
risers  on  angle  brackets,  and  two-line  gas- 
pipe  handrails  are  used  for  the  stairs  as 
shown.  The  flooring  throughout  is  of  yel- 
low-pine timber;  a  detail  is  shown  for  the 
upper  tier,  and  the  lower  tier  consists  of  a 
single  layer  of  2-in.  planking.  The  slopes 
adopted  insure  good  views  of  the  track  from 
all  seats,  and  the  general  dimensions  and 
heights  provide  clear  lines  of  sight  from 
the  rear  seats. 

Structural  Details 

The  steel  framing  is  the  usual  braced 
column  and  cantilever  truss  type  of  grand- 
stand construction.  The  columns  are  spliced 
at  the  points  of  countraflexure  under  wind 
stress,  and  the  design  is  carefully  tested  for 
wind  bending  in  the  columns.  Longitudinal 
plate  girders  below  the  front  of  the  upper 
tier  span  three  bays  and  carry  the  inter- 
mediate cantilever  trusses  at  each  bay.  The 
detail  at  the  support  of  this  truss  on  the 
longitudinal  girders  is  shown  in  the  draw- 
ing, and  can  also  be  seen  in  one  of  the  photo- 
graphs. 

The  upper  roof  cantilever  is  so  designed 
that  it  can  be  extended  forward  in  the  fu- 
ture to  provide  greater  roof  area.  The  steel 
sections  used  are  indicated  on  the  cross- 
section.  Rod  diagonals  are  furnished  in 
the  plane  of  the  roof  and  of  the  upper  tier 
to  take  erection  and  wind  stresses.  I-beam 
stringers  as  noted  are  used  to  support  slop- 
ing I-beams  spaced  5  ft.  5  13  in.  apart,  on 
which  timber  strips  are  bolted  for  attaching 
the  timber  flooring. 
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APPEARANCE  OF  REAR  OF  GRANDSTAND  ON  SEPTEMBER  18  VIEW    FROM    LEVEL    OF    SEAT    ON    LAST    ROW    OF    LOWER    TIER 

Right-hand  photograph  shows  banked  track  In  right  distance,  end  of  timber  stand  for  Judges  in  left  foreground. 


The  present  capacity  of  the  grandstand  is 
31,300,  consisting  of  4500  in  the  lower  tier 
boxes,  16,000  in  the  lower  tier  seats,  and 
10,800  in  the  upper  tiers.  The  probable  ca- 
pacity when  the  length  is  extended  to  1800 
ft.  will  be  about  45,000.  The  ramp  shown 
in  the  photograph  provides  entrance  to  the 
lower  concourse. 


A  pleasing  appearance  of  the  rear  of  the 
grandstand  will  be  offered  by  arched  open- 
ings in  all  bays  formed  by  stucco-on-metal 
walls  up  to  the  level  of  the  lower  concourse. 
The  bays  containing  toilets  will  be  inclosed 
by  similar  walls,  with  doors  and  windows 
and  an  arched  opening  at  the  level  of  the 
lower  concourse.    The  photographs  show  the 


general  appearance  on  Sept.  18,  when  a 
world's  record  was  made.  The  longitudinal 
bracing  and  some  steel  details  are  indicated. 
The  stiff  bracing  at  the  hangers  for  the  plat- 
forms leading  to  the  upper  tiers  should  be 
noted. 

The  steel  frame  of  the  grandstand  was 
erected  in  thirty  working  days  by  the  steel 
contractor,  using  a  stiffleg  derrick  with  a 
26-ft.  mast  and  90-ft.  boom,  running  on 
rails  of  30-ft.  gage — considered  a  good  rec- 
ord for  the  total  of  2750  tons  of  steel.  This 
steel  was  furnished  by  the  Lackawanna 
Bridge  Company,  of  Buffalo,  and  the  3,500,- 
000  ft.  of  timber  in  the  grandstand  and 
bleachers  was  furnished  by  the  Florida  & 
Gulf  Standard  Lumber  Company.  The 
chairs  were  furnished  by  the  American 
Seating  Company. 

The  design  and  methods  of  construction 
have  been  worked  out  by  Blaine  H.  Miller, 
chief  engineer,  who  designed  the  Indian- 
apolis speedway,  and  H.  B.  Thorn  and  C. 
F.  Gardiner,  assistant  engineeer.s,  for  the 
Sheepshead  Bay  Speedway  Corporation,  of 
which  Everard  P.  Thompson  is  manager 
and  vice-president.  The  general  contrac- 
tors are  the  Coast  &  Lakes  Contracting 
Corporation,  of  New  York,  with  E.  F.  Gray 
as  resident  superintendent. 


Section  A-A 
LONGITUDINAL  ELEVATION   SHOWS  TYPICAL  BRACING  AND  COLUMN   SECTIONS 


About  Twenty  Thousand  men  are  now 
employed  by  the  contractors  engaged  in 
building  New  York  City's  new  rapid-tran- 
sit lines.  The  work  is  rapidly  reaching  the 
point  where  the  greatest  amount  of  con- 
struction will  be  going  on  at  one  time  on 
the  entire  project. 


Detail  of  Balcony  Terraces 


Typicol  Cros5  Section  of  Front  Boxes 


DETAILS   OF    STAIRS,    OVERHANGING    ROOF,    BALCONY   TERRACES    AND   FRONT    BOXES,    SHOWING    MATERIAL    USED 
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Design  of  Scroll  Cases  and  Intakes  for  Single- 
Runner  Turbines  Analyzed 

Part  I — Efficiencies  of  Waterwheels  Depend  Upon  Water  Passages  as  Well 
as  Upon  Wheels  Themselves — Steady  Flow  and  Absence  of  Eddies  Essential 

By  A.  G.  HILLBERG 
Hydraulic  Engineer,  New  York  City 


THE  EFFICIENCY  of  a  turbine  depends 
not  only  upon  the  design  of  the  runner, 
but  also  upon  the  shapes  of  the  intake, 
scroll  case  and  draft  tube.  The  high 
over-all  hydraulic  efficiency  of  plant,  ob- 
tained in  tests  of  single-runner  units  at  the 
Appalachian  plants,  at  Keokuk  and  at  Holt- 
wood,  which  are  only  2  or  3  per  cent  less 
than  the  efficiency  of  the  turbine  itself,  could 
not  have  been  obtained  had  not  the  design 
of  the  passages  of  water  been  studied  as 
carefully  as   that  of  the  turbine.     In  the 


cases  of  cast  iron  became  unduly  high  and 
designers  began  to  use  steel  plates.  As  dif- 
ficulties were  met  with  in  making  such 
casings  of  circular  cross-section,  they  were 
made  square,  and  channels,  Z-bars  or  angles 
were  used  to  stiffen  the  plates.  Lately,  how- 
ever, the  advances  in  methods  of  shop 
manufacture  have  permitted  the  building  of 
circular  and  tapering  scroll  casings  of  steel 
plates. 

When  about  five  years  ago  the  vertical, 
high-speed   single   runner   was   adopted  as 


FIG.  1 — SCROLL  CASE  DIVIDED  INTO  TWENTY  IMAGINARY  STRIPS  OF  FLOW 


plants    referred   to   above,    these    passages 
have  been  molded  in  the  concrete. 

For  reaction  wheels,  operating  under  me- 
dium and  high  heads,  the  spiral  casing  has 
long  been  recognized  as  being  the  best  avail- 
able type.  These  casings  have  generally 
been  made  of  cast  iron  and  given  a  taper- 
ing shape,  as  water  is  diverted  into  the 
runner  at  the  same  rate  throughout  the 
length  of  the  casing.  This  taper  has  been 
so  designed  as  to  keep  the  pressure  around 
the  distributor  constant.  The  part  between 
the  casing  and  the  runner  is  designed  as  a 
bell  mouth  for  accelerating  the  flow,  so  that 
the  water  enters  the  turbine  at  a  higher 
velocity  than  that  in  the  casing  proper. 

Evolution  of  the  Scroll  Case 

Experience  has  led  designers  to  estab- 
lish rules  as  to  the  best  velocity  of  flow  in 
these  spiral  casings  or  scroll  cases.  In  gen- 
eral the  velocity  varies  from  0.15  to  0.20  of 
the  spouting  velocity,  \J1gh,  where  h  is  the 
effective  head  of  the  plant.  The  lower  value 
is  used  for  high  heads,  and  vice  versa.  In 
the  speed  ring  this  velocity  is  accelerated  to 
from  0.6  ^flgh  to  0.8  ^J2gh,  at  which  ve- 
locity the  water  enters  the  turbine. 

Years  ago,  as  turbine  units  grew  larger, 
the  amount  of  material  required  in  scroll 


the  standard  for  low-head  plants,  the  vol- 
umes of  water  to  be  fed  to  the  turbine  be- 
came so  large  that  even  plate-steel  casings 
were  out  of  the  question.  Previously 
smaller  single-runner  wheels  had  been 
placed  in  open  wheel  pits,  generally  square 
in  plan.  As  in  practically  all  ordinary  cases 
these  wheel  pits  were  made  too  small,  and 
as,  furthermore,  the  flow  was  uncontrolled, 
eddies  formed,  preventing  the  water  from 
flowing  into  the  runner  at  the  same  rate  at 
all  points  of  the  periphery.  The  result  was 
that  the  rotor  of  the  unit  was  subjected  to 
unbalanced  forces,  so  that  the  lower  steady 
bearings  wore  out  at  unduly  rapid  rates. 
Efforts  were  made  to  relieve  these  bearings 
by  introducing  baffle  plates  in  the  wheel 
pits,  and  gradually  the  shape  of  the  whole 
pit  became  that  of  a  scroll  case. 

Passages  for  Water 

In  a  low-head,  single-runner  installation 
the  passage  for  the  water  can  be  divided 
into  five  main  parts:  Intake,  scroll  case, 
speed  ring,  turbine  and  draft  tube.  This 
article  will  deal  with  the  intake  and  scroll 
case  only.  The  term  intake  will  signify  the 
passage  from  the  front  of  the  head-gate 
piers  up  to  the  point  where  the  scroll  case 
begins. 


In  designing  an  intake  the  designer  must 
avoid  abrupt  changes  in  the  flow,  as  eddies 
formed  at  these  points,  will  upset  the  flow 
throughout  the  intake  and  the  scroll  case. 
It  is,  therefore,  best  to  divide  the  flow  into 
imaginary  vertical  strips  and  regulate  the 
velocity  of  each  strip  so  that  no  eddies  can 
form. 

Suppose  that  the  intake  is  so  large  that 
four  gate  openings  are  required,  and  that 
the  speed  ring  of  the  turbine  has  twenty 
vanes.  The  flow,  then,  may  be  conveniently 
divided  into  either  twenty  or  forty  strips. 
It  is,  however,  usually  divided  into  as  many 
strips  as  there  are  vanes.  Therefore,  as- 
sume twenty  strips  in  this  case.  As  there 
are  four  gate  openings,  there  will  be 
five  of  these  strips  per  opening.  Fig.  1 
shows  a  scroll  case  in  which  the  flow  has 
been  divided  in  this  manner.  Beginning 
at  the  scroll  case  proper  and  working  back- 
ward, it  will  be  readily  seen  that  these  ver- 
tical strips  or  flow  lines  are  of  different 
lengths.  The  passages  in  the  concrete,  ob- 
viously, must  be  so  designed  that  the  water 
in  each  flow  line  moves  at  the  same  velocity 
as  that  in  the  adjacent  line  at  points  where 
such  lines  meet  or  run  alongside  each  other. 
Otherwise  eddies  will  form. 

As  the  lengths  of  these  flow  lines  vary  it 
is  necessary  to  separate  the  groups  belong- 
ing to  each  headgate  opening.  This  is  read- 
ily done  by  the  introduction  of  pi^rs,  which 
also  serve  to  break  up  the  span  of  the  roof 
of  the  intake.  Theoretically  such  piers 
should  be  carried  out  to  a  knife  edge  on 
their  downstream  side,  but  it  is  impossible 
to  do  this  in  concrete,  and  as,  if  it  were 
done,  the  flowing  water  would  soon  eat 
away  the  edge,  it  is  necessary  either  to 
provide  a  knife  edge  of  steel  plate  or  cast 
iron,  or  to  end  the  pier  with  a  suitably 
rounded  edge.  Examples  of  such  designs 
are  shown  in  Fig.  2. 

Velocities 

The  velocity  of  the  water  through  the 
racks  and  the  headgate  openings  should  be 
kept  as  low  as  possible  so  as  to  make  the 
loss  in  head  due  to  the  entry  small.  Under 
no  circumstances  should  this  velocity  ex- 
ceed 5  ft.  per  second,  in  which  case  the  loss 
in  head  due  to  entry  would  be  less  than  0.2 
ft.  For  wheels  operating  under  heads  lower 
than  30  ft.  this  loss  due  to  entry  would  be 
excessive,  and  a  lower  velocity  should  be 
used.  The  losses  due  to  entry  should  never 
exceed  0.5  per  cent  of  the  total  head. 

Assuming  that  this  loss  is  permitted  to 
be  0.5  per  cent  we  have  that,  as 

V  =  ^J^gKv  and  ft«  =  v^/ig  =  O.Olfe 
K  =  0.5(t;'/2fir)  =  O.OOSfe 

or  v  =  0.8  V  A 

A  plant  operating  under  a  head  of  25  ft., 
therefore,  should  have  a  velocity  of  4  ft. 
through  the  headgate  openings,  and  the  loss 
due  to  entry  would  be  0.125  ft. 

In  many  instances,  however,  the  roof  of 
the  intake  opening  lies  so  high  that  when 
the  water  level  in  the  forebay  is  low  a  ve- 
locity of  0.8  V  A  per  second,  with  the  corre- 
sponding depression  of  the  water  level  in 
front  of  the  gate  opening,  might  draw  air 
into  the  turbine.  In  such  cases  the  velocity 
must  be  kept  below  the  critical  velocity. 

Velocity  Acceleration  Saves  Space 

The  velocity  through  the  headgate  open- 
ings can  be  maintained  throughout  the  in- 
take and  the  scroll  case,  but  as  a  sufficient 
amount  of  concrete  must  be  provided  be- 
tween the  different  units  in  the  plant  to 
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FIG.  2 — THREE  EXAMPLES  OF  GOOD  PIER  ENDS 

carrj-  the  weight  of  the  substructure,  the 
horizontal  unbalanced  part  of  the  hydro- 
static pressure  and  the  water  pressure  on 
the  partition  walls  when  adjacent  units  are 
shut  down,  it  is  often  necessary  to  accele- 
rate the  velocity  of  the  flow  in  order  to  econ- 
omize on  space.  When  the  flow  is  accele- 
rated the  passage  is  made  smaller  and  more 
space  is  available  for  concrete.  As  the  ve- 
locity through  the  headgate  openings  is 
known,  it  is  necessary  to  determine  the 
velocity  in  the  scroll  case  and  the  distance 
between  the  headgates  and  the  scroll  case 
proper  in  order  to  determine  the  rate  of 
acceleration.  This  increase  in  velocity 
should  be  a  constant  amount  per  linear  foot. 
The  rate  of  acceleration  should  also  be 
maintained  in  the  scroll  case.  When  points 
of  equal  velocity  have  been  determined  on 
the  flow  lines,  these  points  should  be  com- 
bined by  curves,  and  if  any  irregularities 
are  discovered  they  should  be  adjusted. 
The  boundary  lines  of  the  two  extreme  flow 
lines  will  determine  the  limits  of  the  con- 
crete. 

Scroll  Case 

When  the  flow  lines  are  carried  around 
the  scroll  case  they  naturally  decrease  in 
number  each  time  a  speed-ring  vane  is 
passed,  as  shown  in  Fig.  1.  The  maximum 
i^elocity  in  this  part  must  be  kept  low  enough 
80  as  not  to  cause  erosion  of  the  concrete. 
Either  this  maximum  permissible  velocity 
can  be  assumed  at  the  end  of  the  scroll  case, 
and  the  velocity  accelerated  at  a  uniform 
rate  from  the  headgate  opening  to  the  end 
of  the  scroll,  or  the  velocity  at  the  begin- 
ning of  the  scroll  can  be  determined  by  the 
formula 


V  =  e\/2gh„ 

where  c  =  0.15  to  0.18;  g,  32.16,  and  h,„  the 
net  operating  head.  As  only  the  maximum, 
minimum  and  average  heads  on  the  plant 
are  known,  the  net  operating  head  must  be 
guessed  at.  For  this  purpose  the  writer  has 
derived  the  following  empirical  formula, 
which  for  average  heads  between  7  and  65 
ft.  gives  very  close  results: 

h,  =  hn—  (\/fe7)/3 

where  A,  is  the  net  operating  head  and  K 
the  average  head. 

As  soon  as  the  operating  head  is  known, 
the  most  suitable  velocity  of  flow  at  the  be- 
ginning of  the  scroll  can  be  calculated. 
Many  engineers  prefer  to  keep  this  velocity 
constant  throughout  the  .scroll,  but,  if  the 
water  be  accelerated  at  a  uniform  rate  in 
the  intake,  it  is  better  to  keep  this  rate  of 
acceleration  in  the  scroll  also. 

The  next  step  in  the  calculation  is  to  de- 
termine where  the  scroll  case  actually  be- 
gins.   Theoretically  the  best  place  is  on  the 


transverse  axis  of  the  unit,  in  which  case 
the  angle  a  in  Fig.  1  is  180  deg.  The  whole 
discharge  Q  then  passes  through  the  ver- 
tical plane  through  this  line,  and,  at  the 
opposite  side,  where  a  =  0,  an  area  suffi- 
cient to  pass  Q/2  must  be  provided.  This, 
however,  sometimes  makes  the  breadth 
required  by  the  unit  unduly  large.  To 
economize  on  space,  and,  consequently,  con- 
crete as  well,  it  is  advisable  to  place  the  end 
of  the  scroll  at  another  point.  Calling  the 
discharge  in  the  scroll  case  to  the  left  of  the 
unit  Z>„  and  that  to  the  right  D,,  Table  1 
shows  the  discharges  to  be  provided  for. 


TaBUE   1 — DiSCHABOES  TO  BE  PROVIDED  FOR  AT  DiF- 

FBRENT  Points  in  the  Scroll  Case 
180°  225°  270°  315° 

Q  70./S         3^/4         SV/S 

Q/2.  ZQ/S  Q/i  0/8 


D, 


Total      30/: 


aQ/i 


30/4 


360° 

0/2 

0 

0/2 


Not  much  diff'erence  in  efficiency  exists 
between  the  cases  where  a  =  180,  225  and 
270  deg.  Where  i  is  larger  than  292.5  deg. 
the  curvature  of  the  side  of  the  intake  will 
be  so  sharp  that  it  is  almost  impossible  to 
prevent  the  formation  of  an  eddy.  The  ef- 
fect is  that  less  water  will  enter  the  runner 
at  that  point,  thus  subjecting  the  runner  to 
an  unbalanced  thrust. 

The  general  rule  applies  to  all  cases  that 
the  intake  masonry  should  be  an  easy  curve 
and  as  nearly  as  possible  a  smooth  continua- 
tion of  the  speed-ring  vane. 

In  cases  where  the  available  space  neces- 
sitates making  a  larger  than  292.5  deg.  it 
is  sometimes  advisable  to  shape  the  concrete 
so  as  to  feed  the  water  in  a  radial  direction 
against  the  speed  ring  for  a  certain  dis- 
tance. In  doing  this  the  forming  of  an 
eddy  at  the  corner  will  be  prevented,  but 
the  runner  will,  nevertheless,  be  subjected 
to  an  unbalanced  thrust.  The  thrust  in  this 
ca.se  would  be  opposite  in  direction  to  that 
had  an  eddy  been  permitted  to  form.  In 
feeding  the  water  directly  against  the  tur- 
bine for  a  small  part  of  the  circumference 
of  the  speed  ring  one  advantage  will  be 
gained  in  that  no  decrease  in  the  efficiency 
of  the  turbine  will  take  place,  which  is  the 
case  if  eddies  are  formed. 

The  speed-ring  vane  at  the  end  of  the 
scroll  case  must  be  specially  designed  so 
that  the  concrete  can  be  anchored  to  it.  It 
should  also  be  carried  out  far  enough  to 
protect  the  tapering  end  of  the  concrete  and 
prevent  the  excess  pressure  at  the  end  (due 
to  the  higher  velocity)  from  breaking 
through  the  concrete.  In  most  cases  a 
thickness  of  from  18  to  24  in.  will  suffice. 
Fig.  3  shows  two  scroll  noses  of  good  de- 
sign. 

To  save  metal  only  one  side  of  the  con- 
crete needs  to  be  protected,  but  in  that  case 
care  must  be  taken  to  make  the  joint  as 
long  as  possible  to  prevent  seepage. 

As  the  reduction  in  area  of  the  scroll  will 
decrease  the  hydraulic  radius  cf  the  stream, 
that  is,  make  R  =  a/p  smaller,  it  is  obviou.s 


v.  ^•  V>  •', 


m^ 


tv.x>;-:■V'■'•*■^:■1■:-;v■?■•.■*^•''■■.■v''■■•'^^> 


that  some  adjustment  must  be  made  in  the 
sizes  of  these  areas.  As  the  influence  of 
the  skin  friction  on  the  stream  is  in  direct 
proportion  to  the  square  of  the  velocity, 
which  in  turn  is  in  direct  proportion  to 
the  square  root  of  R,  this  correction  in 
area  must  be  in  direct  proportion  to  R.  But 
R  is  in  direct  proportion  to  a,  which  indi- 
cates that  by  making  a  larger,  the  influence 
of  the  skin  friction  can  be  kept  constant. 

Curvature  of  Scroll 

There  is,  however,  another  factor  to  be 
taken  care  of.  The  path  of  the  stream  is 
not  linear,  but  spiral.  The  radius  of  the 
curvature  at  any  point  can  be  determined 
by  the  formula 


R 


MtW 


d^ 

da;" 
where    7?    is    the    radius.      Introducing    x^ 
and  y„  the  co-ordinates  of  the  point  on  the 
curvature,  the  value  of  R  for  the  point  in 
question  is  obtained. 


FIG.   4 — DIAGRAM   FOR  DETERMINING   W 

The  co-ordinates  a  and  ^  of  the  center  of 
curvature  are 


dy 
dx 


iHm 


dy_ 

dx" 


and 


1  + 


P  =  2/. 


\dx) 


d'y 
daf 


These  formula.s  apply  in  cases  where  the 
equation  of  the  shape  in  plan  of  the  scroll 
has  the  form 

y  =  f(x) 

If  this  is  not  the  case,  that  is,  if  the  equa- 
tion is  expressed  in  polar  co-ordinates,  or 

P  =  f(0) 
this  radius  and  the  corresponding  co-ordi- 
nates of  the  center  of  curvature  must  also 
be  expressed  in  polar  co-ordinates,  or 

'/" 


R 


m 


f  +  2| 


d'p 


FIG.   3 — TWO   SCROLL   NOSES  OF  GOOD  DESIGN 


For  applying  these  formulas  the  shape  in 
plan  of  the  scroll  must  be  known.  The  vari- 
ous areas  are  located  in  radial  directions 
and,  consequently,  the  equation  of  the  shape 
can  sometimes  be  more  conveniently  ex- 
pressed in  polar  than  in  orthogonal  co-ordi- 
nates. It  is  not  necessary,  however,  that 
the  shape  of  the  curve  be  a  true  spiral,  and 
it  seldom  is.  Several  of  the  higher-plane 
curves  lend  themselves  well  for  this  pur- 
pose, and  as,  later  on,  when  the  different 
areas  are  known,  the  shape  of  the  scroll  in 
plan  might  have  to  be  modified,  it  does  not 
matter  much  what  curve  is  used  in  the 
original  calculations.     Curves  that  can  be 


October  2,  1915 


ENGINEERING     RECORD 


415 


used  for  the  first  calculation  are  the  in- 
volute of  a  circle,  the  spiral  of  Archimedes 
and  the  logarithmic  spiral. 

Radius  R 

Theoretically  the  radius  R  decreases 
throughout  the  curvature  and  is  not  equal 
for  two  succeeding  points.  Considering, 
however,  that  the  circle  of  curvature  at  any 
point  has  three  points  in  common  with  the 
curve,  that  it  would  be  well-nigh  impossi- 
ble to  build  forms  for  the  concrete  as  ac- 
curately as  the  curvature  could  be  calcu- 
lated, and  that,  furthermore,  the  change  in 
radius  per  linear  foot  of  curvature  is  small, 
it  is  customary  to  use  the  same  radius  for 
several  sections.  Assuming  that  the  sub- 
tended angle  for  a  certain  part  of  the  curva- 
ture having  the  radius  R  is  9  (.see  Fig.  4), 
the  head  lost  due  to  the  curvature  in  this 
part  would  be 

h,  =  n(9/90)   (vV2£r) 
where 

n  =  0.131 -f  0.163  (d/i?)^  ' 

In  this  formula  d  is  the  width  of  the 
scroll  case  outside  the  vanes  of  the  speed 
ring.  Values  of  n  calculated  from  this  for- 
mula for  various  values  of  the  ratio  (d/R) 
are  given  in  Table  2: 
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Table   2- 

-Values   of 

n  Corresponding 

TO  Values 

OP 

d/R 

d/R 

n 

d/R 

11 

0.2 

0.131 

1.2 

0.440 

0.3 

0.133 

1.25 

0.487 

0.4 

0.138 

1.3 

0.539 

0.5 

0.145 

1.4 

0.661 

0.6 

0.158 

1.6 

0.977 

0.8 

0.206 

2.0 

1.98 

l.O 

0.294 

As  a  certain  amount  of  water  is  diverted 
into  the  turbine  throughout  the  length  of 
the  scroll  and  the  velocity  of  flow  is  kept 
constant,  except  for  the  slight  increase  due 
to  acceleration,  no  friction  losses  take  place, 
because  of  the  contraction  of  the  section, 
other  than  those  due  to  the  decrease  in  R. 

Practical  Method 

As  seen  above  the  friction  losses  in  a 
scroll  case  can  be  determined  with  accu- 
racy. The  method  outlined,  however,  in- 
volves lengthy  computations,  and  as  all 
losses  are  in  proportion  to  certain  areas, 
turbine  designers  generally  use  empirical 
rules  whereby  the  influence  of  the  friction 
can  be  allowed  for.  The  method  consists 
simply  of  enlarging  the  sections  a  certain 
predetermined  amount.  As  the  influence  of 
the  friction  grows  larger  in  proportion  as 
the  areas  get  smaller,  the  areas  must  be 
increased  in  accordance  with  a  sliding  scale. 
If  the  succeeding  sections  to  be  calculated 
of  a  scroll  case  are  numbered  1,  2,  3, 
4  .  .  .  w  it  is  customary  to  enlarge  them 
0,  1,  2,  3  .  .  .  n — 1  per  cent.  Experi- 
ence has  shown  that  smaller  scroll  cases  de- 
signed in  this  manner  have  a  high  hydraulic 
efficiency. 

Good  judgment,  however,  should  be  exer- 
cised in  selecting  a  suitable  sliding  scale,  as 
large  sizes  of  the  casing  and  low  velocities 
of  flow  may  in  certain  cases  require  the 
adoption  of  a  smaller  .scale  than  that  given. 
When  the  shape  of  the  scroll  and  the  velocity 
are  known  approximately,  the  formulas 
given  above  can  be  used  in  a  rough  sort  of 
way  to  give  the  designer  an  idea  of  what 
the  proper  scale  to  use  would  be.  As  the  de- 
signer cannot  predict  the  quality  of  work- 
manship of  the  concrete  in  the  finished 
scroll  case,  it  is  always  advisable  to  use  a 
slightly  larger  increase  in  the  scale  than 
the  theoretical  computation  indicates. 
(To  be  concluded) 


PART  of  the  paper  on  city  planning  pre- 
sented by  Nelson  P.  Lewi.s,  chief  engi- 
neer of  the  Board  of  Estimate  and  Appor- 
tionment, New  York  City,  at  the  recent 
International  Engineering  Congress  was 
presented  in  the  Engineering  Record  of  last 
week,  page  382.  In  that  part  Mr.  Lewis 
defined  and  discussed  four  main  elements  of 
the  city  plan — the  transportation  system, 
the  street  system,  the  parks  and  recreation 
facilities,  and  the  public  buildings.  The  re- 
mainder of  his  paper  goes  further  into  the 
means  of  preparing  the  city  plan,  treats  of 
its  financing,  and  ends  with  an  appeal  to 
the  engineer  to  take  a  broader  part  in  the 
development  of  the  city  than  merely  making 
the  surveys  and  carrying  out  the  ideas  of 
others.  These  additional  notes  are  taken 
from  the  paper. 

Adaptation  to  Topography 

That  the  various  elements  of  a  city  plan 
should  be  adapted  to  the  topography  of  the 
site  seems  so  obvious  as  to  need  no  special 
emphasis,  yet  there  are  numerous  instances 
where  this  has  been  done  only  to  a  limited 
extent.  The  topography  should,  in  fact,  be 
the  first  thing  to  be  considered  in  determin- 
ing general  features  of  the  comprehensive 
plan.  Upon  it  will  especially  depend  the 
system  of  main  drainage,  provision  for 
which  must  be  kept  in  mind  from  the  begin- 
ning, and  the  transportation  system  which, 
while  it  will  naturally  be  designed  to  carry 
people  where  they  want  to  go,  should  be  able 
to  follow  the  lines  of  least  resistance,  ex- 
cessive grades  and  sharp  curves  involving 
not  only  heavy  operating  expenses  but  a 
certain  amount  of  danger. 

The  first  step  is  to  secure  a  good  topo- 
graphic survey  of  the  territory  to  be 
platted.  Sometimes  this  initial  survey  is 
made  in  far  more  detail  than  is  necessary, 
the  idea  being  that  a  complete  street  plan 
is  to  be  made  at  once.  The  time  and  ex- 
pense of  doing  this  could  be  used  to  better 
advantage  in  a  study  of  the  larger  aspects 
of  the  problem  or  in  working  out  only  the 
skeleton  plan.  The  survey  required  for  the 
first  study  should  show  existing  roads  with 
the  location  of  buildings  fronting  on  them, 
the  actual  drainage,  including  both  the  val- 
leys and  the  ridges  dividing  the  drainage 
areas,  the  existing  railroads  and  routes  suit- 
able for  additional  lines,  the  waterfront,  if 
there  be  one,  and  the  localities  best  adapted 
to  the  accommodation  of  water-borne  com- 
merce and  the  places  which,  from  their  pic- 
turesque features,  are  most  suitable  for 
park  reservations.  Further  details  are  not 
required  for  the  first  study  of  the  plan; 
they  will  come  later. 

A  contour  map  or  a  model  will  be  of  great 
help  in  laying  out  the  first  skeleton  plan. 
When  this  has  been  determined  and  the  time 
comes  to  fill  in  the  details,  further  surveys 
will  be  necessary,  but  they  can  be  taken  up 
one  section  at  a  time  as  each  of  the  areas 
lying  between  the  arterial  streets  can  and 
should  be  studied  .separately.  In  this  con- 
nection, proper  drainage  should  be  the  first 
consideration,  while  the  location  of  prop- 
erty lines  will  be  of  great  assistance  in  so 
planning  the  minor  streets  as  to  avoid  dam- 
ages, caused  by  leaving  unusable  remnants, 


wherever  it  is  possible  to  do  so,  and  still 
secure  a  rational  and  convenient  plan. 

Excessive  Grading  to  Be  Avoided  . 

The  first  step  in  the  physical  creation  of 
a  street  system  is  the  grading,  and  as  this 
comes  at  a  time  when  the  value  of  the  abut- 
ting property  is  small,  the  cost  should  be 
kept  down  to  the  lowest  figure  consistent 
with  a  reasonable  plan.  The  preference  for 
rectangular  blocks  which  will  produce  the 
greatest  possible  number  of  right-angled 
lots  is  so  general  that  excessive  grading  and 
needlessly  steep  grades  are  frequently  the 
price  paid  to  secure  them.  This  policy  often 
defeats  its  own  purpose,  as  the  grading  up 
or  down  of  the  abutting  lots  is  likely  to  in- 
volve a  cost  greater  than  the  value  of  the 
few  lots  gained  by  a  rectangular  system 
over  those  which  would  result  from  one  con- 
forming more  closely  with  the  natural  sur- 
face, while  the  latter  would  be  far  more 
attractive.  A  long  sweeping  curve  may  be 
a  pleasing  feature  of  a  street  plan  on  level 
ground;  diagonal  streets  to  afford  direct 
access  from  one  part  of  the  tract  to  another 
are  always  desirable ;  but  a  series  of  sharp 
curves  and  frequent  abrupt  changes  of  di- 
rection are  as  inappropriate  for  a  level  site 
as  are  straight  lines  regardless  of  natural 
contours  for  a  rugged  site. 

The  sites  for  public  and  semi-public  build- 
ings should  receive  consideration  in  the  first 
topographic  survey.  Such  buildings  should 
not  only  be  placed  where  they  can  be  seen 
from  the  streets  approaching  them,  but 
wherever  possible,  they  should  be  placed  at 
grade  summits. 

There  may  be  some  precipitous  hillsides 
or  deep  ravines  in  the  area  to  be  platted 
and,  while  these  are  of  little  value  for  other 
purposes,  they  will  make  admirable  parks. 
They  should  be  located  in  the  topographic 
survey  and  the  main  roads  should  be  so 
fixed  as  to  afford  easy  access  to  them  when 
they  become  public  pleasure  grounds. 

The  general  plan  should  be  adapted  to  the 
topography.  Attempts  to  create  on  a  level 
plain  a  city  having  the  picturesque  features 
of  a  hillside  town  will  result  in  failure, 
while  to  lay  out  on  a  rugged  site  a  plan 
suited  to  a  level  or  gently  sloping  tract  will 
not  only  involve  needless  expense,  but  will 
sacrifice  opportunities  for  charming  effects 
and  produce  a  result  which  is  palpably  com- 
monplace. 

Street  Details 

While  the  general  plan  for  the  streets  and 
roads  of  a  city  and  its  environs  may  have 
been  well  thought  out,  and  while  the  streets 
may  be  of  generous  width  and  of  good 
alignment  and  may  have  been  skillfully  lo- 
cated with  respect  to  the  topography,  their 
traffic  capacity  may  be  less  than  it  might 
be,  owing  to  improper  proportions  of  road- 
ways and  sidewalks.  The  roadway  pave- 
ments may  be  unsuited  to  the  character  of 
the  traffic  or  to  the  grades.  Injudicious  tree 
planting  or  the  entire  absence  of  planting 
may  make  them  bare  and  unattractive. 
There  are  many  details  of  street  arrange- 
ment and  design  worthy  of  the  most  careful 
study,  and  even  when  these  details  have 
been  carefully  worked  out  for  one  street,  or 
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for  streets  of  different  classes  and  widths,  a 
standard  cannot  safely  be  adopted  for  every 
street  of  the  same  class  and  width.  The 
undesirabilit}'  of  long  straight  streets  at 
fixed  intervals,  each  of  the  same  width,  has 
already  been  pointed  out  Equally  objec- 
tionable is  the  identical  arrangement  of  the 
minor  details  on  each  of  these  streets. 

Trees 

The  importance  of  trees  in  a  city  street 
cannot  be  over-estimated.  Their  position 
should  therefore  be  one  of  the  street  details 
to  receive  careful  study.  The  practice  of 
placing  them  immediately  back  of  the  curb 
is  quite  general,  and  where  buildings  are 
placed  on  the  street  line  it  may  be  neces- 
sarj"  to  do  so  in  order  to  give  them  space 
for  growth.  If  they  are  placed  between 
the  sidewalk  and  the  building  line,  however, 
the  street  acquires  an  added  dignity  and 
appears  to  be  wider  than  where  the  trees 
are  placed  along  the  curb. 

The  orderly  arrangement  of  the  great  va- 
riety of  structures  beneath  the  surface  of 
city  streets  should  receive  careful  consid- 
eration in  city  planning,  but  the  lack  of  at- 
tention to  this  detail  has  been  conspicuous. 
The  provision  of  subways  or  galleries  for 
the  accommodation  of  all  underground 
structures  has  frequently  been  urged  as  the 
only  effective  remedy  for  the  conditions 
which  so  commonly  exist  and  which  involve 
the  continual  mutilation  of  the  street  sur- 
face in  order  to  reach  the  various  pipes, 
mains  and  conduits.  Yet  it  will  be  difficult 
to  find  two  cities  where  the  street  pave- 
ments are  in  better  general  condition  than 
in  Liverpool  or  Berlin,  the  former  con- 
spicuous for  its  excellent  stone-block,  and 
the  latter  for  its  good  asphalt  pavements; 
yet  neither  of  these  cities  has  built  pipe 
subways.  The  reason  for  the  admirable 
condition  of  their  streets  is  probably  due 
to  efiicient  administration  and  also  to 
definite  regulations  covering  the  precise 
location  of  pipes  and  other  structures  of 
different  classes  beneath  the  roadways  and 
sidewalks,  avoiding  thereby  the  exploration 
beneath  the  surface  for  the  purpose  of  find- 
ing what  is  wanted  when  repairs  are  nec- 
essary. 

Height  and  Other  Limitations 

Limitations  as  to  the  height  of  buildings, 
the  proportion  of  the  lot  which  may  be 
built  upon,  and  the  general  arrangement  of 
buildings,  are  commonly  referred  to  in  the 
United  States  as  restrictions.  In  European 
countries  it  is  quite  generally  taken  for 
granted  that  the  city  will  make  such  regu- 
lations as  are  calculated  to  insure  to  the 
citizens  at  large  the  full  enjoyment  of  all 
the  advantages  which  a  well-organized  city 
should  supply,  and  prevent  such  acts  of  the 
individual  or  such  use  of  private  property 
as  will  in  any  way  militate  against  such 
enjoyment.  Among  these  advantages,  be- 
sides the  free  and  safe  use  of  the  public 
streets,  may  be  included  freedom  of  ob- 
struction of  light  and  air  by  a  neighboring 
owner;  prohibition  of  the  appropriation  of 
public  property  to  private  use;  guarantee 
of  the  preservation  of  the  character  of  a 
district  when  once  established  by  protect- 
ing it  against  invasion  by  industries,  uses 
and  occupations  inconsistent  with  that 
character;  conservation  of  the  value  of  pri- 
vate property  by  a  consistent  scheme  of 
development  and  improvement;  prohibition 
of  the  erection  of  structures,  either  per- 
manent or  temporary,  which  will  offend  the 
eye,  or  of  anything  destructive  of  amenity. 


The  right  of  the  city  to  control  and  pre- 
vent the  private  occupation  of  its  public 
streets  is  so  obvious  that  it  can  scarcely  be 
questioned,  but  the  modern  idea  that  the 
obligation  of  the  city  to  its  citizens  is  much 
more  comprehensive  and  extends  to  the  use 
which  may  be  made  of  the  property  outside 
the  street  lines  and  which  is  actually  owned 
by  individuals,  is  not  so  generally  accepted 
on  the  part  of  the  owners  of  real  estate, 
although  regulations  affecting  the  use  of 
private  property  are  now  becoming  quite 
general.  The  most  common  regulations  of 
this  kind  are  those  affecting  the  arrange- 
ment and  height  of  buildings.  The  most 
obviously  necessary  are  those  governing 
the  proportion  of  lots  which  may  be  built 
upon  and  the  arrangement  of  the  buildings 
and  open  spaces,  as  these  are  essential  to 
good  sanitation  and  decent  living.  Those 
designed  to  limit  the  height  of  buildings 
are  not  always  accepted  as  reasonable. 

Sizes  of  Blocks 

The  sizes  of  blocks  and  lots  have  become 
so  standardized,  especially  in  the  United 
States,  that  they  are  likely  to  control  the 
street  layout.  This  has  tended  to  prevent 
the  most  successful  treatment  of  the  smaller 
subdivisions  which  go  to  make  up  a  great 
city.  The  building  plot  of  100  ft.  in  depth 
has  become  a  habit  and  seems  to  persist 
without  regard  to  its  adaptability  to  either 
general  or  special  conditions.  But  the  poor 
man  should  have  the  opportunity  to  pay  for 
as  little  land  as  will  provide  the  home  he 
wishes  with  an  insurance  of  sufficient  light 
and  air  about  it  to  make  that  home  decent 
and  healthful.  A  cottage  25  or  30  ft.  in 
depth  does  not  need  a  lot  100  ft.  deep  to 
accommodate  it.  Why,  then,  should  not 
the  builder  of  such  a  cottage  be  able  to 
secure  a  lot  of  suitable  size  on  which  to 
place  it? 

Financing  a  City  Plan 

The  development  of  a  proper  city  plan  is 
a  slow  process  requiring  years  of  painstak- 
ing work,  but  to  carry  it  out  physically 
will  require  much  more  time.  The  work 
must  be  done  progressively  as  needed  and 
it  is  of  the  utmost  importance  that  such 
work  should  be  sanely  financed.  There  are 
several  ways  in  which  the  cost  of  improve- 
ments included  in  the  plan  can  be  met;  by 
direct  assessment  upon  the  property  which 
will  be  benefited  by  each  particular  im- 
provement, by  making  the  expense  a  gen- 
eral city  charge  or  by  a  combination  of  the 
two  methods. 

Conditions  in  different  cities,  in  the  sev- 
eral parts  of  the  same  city,  and  at  different 
stages  of  its  growth  and  development,  vary 
.so  greatly  that  the  same  methods  of  financ- 
ing will  not  be  applicable  to  all  cases.  In 
the  small  town — and  no  town  is  so  small 
that  it  does  not  need  a  plan — the  creation 
of  a  public  square  about  which  or  in  which 
the  chief  buildings  including,  perhaps,  the 
churches  are  to  be  grouped  is  of  general 
interest  and  benefit  to  the  entire  commun- 
ity. All  public  activities  and  even  recrea- 
tion and  amusement  will  center  there,  and 
it  will  be  conceded  that  the  town  itself 
should  properly  pay  the  expense.  If  the 
main  street  of  the  town  needs  widening, 
straightening  or  extending,  the  benefit  will 
again  apply  to  the  entire  community.  But 
the  town  grows  and  becomes  a  city;  other 
main  streets  must  be  provided;  other  cen- 
ters of  activity  or  recreation  are  needed. 
These  new  projects  will  .still  result  in  some 
general  benefit  but  in  a  large  measure  of 


special  benefit.  Hence  the  fair  share  to  be 
assumed  by  the  town  will  be  less  in  propor- 
tion to  the  amount  of  special  benefit  result- 
ing to  the  particular  locality. 

It  remains  for  the  town  to  determine 
whether  it  is  to  pay  all  or  part  of  the  cost 
of  any  improvement,  and,  if  its  credit  is 
such  that  it  can  borrow  the  necessary 
funds,  whether  it  will  issue  its  bonds  for  a 
long  term  of  years  or  whether  it  will  carry 
out  the  improvement  on  a  cash  basis  by  tax 
levies  or  short-term  bonds. 

A  large  city  is  really  a  group  of  small 
towns  grown  together.  While  there  are 
certain  great  projects  commonly  deemed  of 
general  interest,  there  are  few  which  do 
not  involve  some  special  benefit  to  a  par- 
ticular locality. 

The   Neglected   Responsibility   of   the 
Municipal  Engineer 

The  keenest  interest  in  city  planning  has 
heretofore  been  shown  by  architects,  land- 
scape architects,  artists,  students  of  civic 
affairs,  social  workers,  etc.,  while  engineers 
appear  to  have  been  content  to  carry  out 
the  physical  work  along  lines  already  laid 
down  or,  when  called  upon  to  make  plans 
for  future  development,  to  adopt  the  con- 
ventional features  followed  by  their  prede- 
cessors. Engineers  engaged  in  this  par- 
ticular class  of  municipal  work  have  so  long 
been  accustomed  to  doing  things  when 
they  are  told,  as  they  are  told  and  because 
they  are  told  by  those  whose  function  they 
have  thought  it  to  be  to  determine  general 
plans  and  policies,  that  they  are  to  a  large 
degree  responsible  for  the  idea  so  generally 
prevalent  that  the  chief  work  of  the  en- 
gineer is  to  carry  out  the  ideas  and  policies 
of  others.  The  exercise  of  vision  and  im- 
agination on  their  part  has  too  often  been 
deemed  a  dangerous  incursion  into  a  field 
foreign  to  their  proper  activities;  and  yet 
the  engineer  is  the  first  man  on  the  ground 
in  laying  the  foundations  upon  which  our 
cities  are  to  be  built.  He  has  been  too 
prone  to  regard  this  preliminary  work  as  a 
mere  matter  of  surveying,  and  he  has  been 
more  intent  upon  the  accuracy  of  his 
measurement  of  lines  and  angles  and  of  his 
computation  of  areas  than  upon  the  larger 
problem  of  providing  for  the  orderly  and 
sightly  development  of  the  city. 

The  City  Plan  Is  Never  Finished 

The  making  of  a  comprehensive  plan  for 
the  future  development  of  a  city  or  for  cor- 
recting the  obvious  defects  of  an  existing 
plan  is  no  work  for  an  expert  who  may  be 
called  in  for  a  few  weeks  or  months  and 
who,  it  is  fancied,  may  have  an  inspiration 
which  will  solve  all  the  difficulties  which 
are  apparent.  Acres  of  plans  have  been 
made  in  this  way;  they  have  been  exhibited, 
admired,  filed  away  and  forgotten.  The 
creation  of  a  proper  plan  is  more  likely  to 
be  the  result  of  years  of  patient  work,  and 
the  men  who  did  it  will  be  forgotten  before 
it  is  finally  carried  out.  It  is  no  one-man 
job  and  it  is  never  actually  finished.  How- 
ever carefully  and  skillfully  the  first  plan 
may  have  been  made,  unforeseen  changes 
will  take  place,  new  methods  of  transporta- 
tion will  be  developed,  new  inventions  will 
powerfully  affect  the  social  life  of  the  com- 
munity, and  the  plan,  where  still  sus- 
ceptible of  change  must  be  modified  to  meet 
the  changed  conditions. 

Comprehensive  city  planning  can  best  be 
done  by  the  regularly  employed  technical 
staff  of  the  city,  but  the  organization 
created  for  this  purpose  should  be  carefully 
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selected.  It  should  contain  men  who  are 
familiar  with  the  past  history  and  tradi- 
tions of  the  community  and  are  in  sympathy 
with  them,  but  who  can  appreciate  chang- 
ing conditions  and  adapt  the  old  to  the 
new  without  destroying  it.  The  work 
should  be  directed  by  men  who  do  not 
think  the  exercise  of  imagination  an  en- 
gineering crime;  men  who  are  enthusiasts 
without  being  doctrinaires;  men  who  are 
content  to  do  their  work  well  without  hope 
of  popular  applause  and  who  are  willing  to 
await  the  verdict  as  to  their  work  which 
will  be  rendered  by  coming  generations. 
They  will  not,  however,  be  obliged  to  wait 
indefinitely  for  recognition  if  they  mani- 
fest an  intelligent  interest  in  this  subject 
and  an  appreciation  of  its  importance. 
The  work  of  planning  as  well  as  that  of 
building  a  city  is  so  obviously  that  of  the 
engineer  that  he  has  but  to  reach  out  and 
take  it.  Other  expert  advice  will  be  needed, 
that  of  the  architect  and  the  landscape 
architect;  such  advice  should  always  be 
welcome  and  in  some  respects  their  judg- 
ment should  be  controlling.  If  the  engi- 
neer does  not  assume  this  task  and  show 
his  capacity  for  it,  he  will  have  no  one  but 
himself  to  blame  if  others  take  it  away 
from  him. 

Railroad     Net     Revenues     Gained 
Slightly  in  Last  Fiscal  Year 

NET  OPERATING  revenue  and  income 
on  the  railroads  of  the  United  States 
showed  a  slight  gain  for  the  fiscal  year 
ended  June  30,  1915,  as  compared  with  the 
previous  year,  according  to  a  bulletin 
issued  by  the  Bureau  of  Railway  Econom- 
ics. This  was  despite  a  decrease  in  gross 
operating  revenues.  The  figures  given  in 
the  accompanying  table  show  that  the  im- 
provement was  all  in  the  Eastern  district, 
where  an  abnormally  high  operating  ratio 
had  prevailed  in  1914,  and  where  in  1915, 


Deep    Tunnel    Completed    in    Unsound    Rock 
Solidified  by  Extraordinary  Grouting 

After   Rush   of  Water   and  Debris  Flooded  One  End   of  Astoria  Tunnel, 
New  York  City,  Fissures  Were  Plugged  from  Behind  Bulkhead  in  Other  End 


THE  MOST  SERIOUS  trouble  experi- 
enced in  the  construction  of  the  Astoria 
gas  tunnel  under  the  East  River  in  New 
York  City  was  caused  by  a  flow  of  10,000 
gal.  per  minute  breaking  through  the  As- 
toria end  of  the  last  i22  ft.  of  bench  re- 
maining to  be  excavated  after  the  top  head- 
ing had  been  holed  through.  This  break 
flooded  the  Astoria  end  of  the  tunnel  on 
Oct.  5,  1913,  and  the  work  of  removing  the 
bench  was  not  resumed  until  Feb.  5,  1914. 
In  the  meantime  high-pressure  grouting 
from  behind  a  bulkhead  at  the  Bronx  end 
of  this  stretch  of  bench,  both  into  the  fis- 
sure below  the  tunnel  from  which  the  flow 
came,  and  into  the  heading  above  the  bench, 
as  far  as  the  bulkhead  on  the  Astoria  side 
of  the  break,  was  resorted  to.  The  entire 
work  of  constructing  the  tunnel  is  described 
by  J.  Vipond  Davies,  of  Jacobs  &  Davies, 
New  York  City,  who  supervised  it,  in  a  pa- 
per published  on  page  1405  of  the  August 
Proceedings  of  the  American  Society  of 
Civil  Engineers.  The  paper  will  be  pre- 
sented before  the  society  Oct.  6.  These 
notes  describing  the  overcoming  of  the 
trouble  above  mentioned  are  taken  from  the 
paper. 

This  tunnel,  4262  ft.  long,  was  driven, 
between  stations  35  and  39,  station  0  being 
at  the  Astoria  shaft,  through  a  decomposed 
dolomite,  which  formed  a  disturbed  con- 
tact zone  between  Fordham  gneiss  on 
the  north  and  Inwood  limestone  on  the 
south.  The  tunnel  extends  at  a  depth  of 
more  than  225  ft.  from  the  Astoria  plant 
of  the  Astoria  Heat,  Light  &  Power  Com- 
pany, opposite  Little  Hell  Gate,  to  the  132nd 


Revenues  and  Expenses  per  Mile  of  Line  of  Steam    Railroads   of   United   States   for   Fiscal   Years 

Ended  June  30,  1915,  and  June  30,  1914  (:««>..     • 

United  States  Eastern  District         ■  Southern  District      Western  District 


Inc.,  Inc.,  Inc.,  Inc., 

Per  Per  Per  Per 

1915        1914  Cent  1915  1914  Cent  1915  1914  Cent  1915  1914  Cent 

Total  operating  revenues.$l 2,641   $13,483   d6.3  J21,790  $22,916  d4. 9  $10,019  $11,181  dlO.4  $9,282  $9,836  d5.6 

Total  operating  expenses     8,894        9,801  d9.3  15,767  17,516  dlO.O  7,323  8,141  dlO.O  6,239  6,744  d7.5 

Net  operating  revenue.  .      3,747        3,682      1.8  6,023  5,400  11.5  2,696  3,040  dll. 3  3,043  3,092  dl. 6 

Operating   income    3,158        3,078      2.6  5.079  4.441      14.4  2,253  2,588  dl2.9  2,570  2,603  dl.3 

Operating  ratio,  per  cent       70.4          72.7  72.4  76.4  73.1  72.8  67.2  S8.6 


d  Decrease. 


b 


in  consequence,  it  was  possible  to  effect 
a  reduction  in  operating  expenses  of  10.0 
per  cent  with  a  decrease  in  gross  revenues 
of  only  4.9  per  cent. 

For  the  month  of  June,  1915,  comparing 
with  June,  1914,  gross  operating  revenues 
in  the  whole  country  fell  only  from  $1,097 
to  $1,090,  while  operating  expenses  were 
reduced  from  $789  to  $730.  This  effected 
a  gain  in  net  operating  revenue  of  16.9 
per  cent  and  a  gain  in  operating  income  of 
21.2  per  cent.  The  operating  ratio  was  re- 
duced from  71.9  to  67.0. 

The  improvement  in  the  Eastern  district 
was  even  more  striking,  where  an  increase 
of  3.3  per  cent  in  gross  operating  revenue 
was  met  with  a  reduction  of  expenses  of 
7.4  per  cent,  resulting  in  a  reduction  of  the 
operating  ratio  from  73.7  to  66.0,  and  an 
increa.se  of  operating  income  of  39.2  per 
cent.  In  the  other  districts  small  losses  in 
gross  revenues  were  met  with  larger  reduc- 
tions in  expenses,  resulting  in  material  in- 
creases in  net  income. 


Street  distributing  station  of  the  company 
in  the  Bronx.  It  carries  two  72-in.  gas 
mains  with  provision  for  two  more  to  be 
added  at  a  later  date.  At  the  point  referred 
to  a  channel  more  than  80  ft.  deep  exists, 
and  a  water  pressure  of  95  lb.  per  square 
inch  was  found. 

The  tunnel  crosses  the  contact  line  at  an 
acute  angle.  By  driving  headings  outside 
the  tunnel  lines  and  more  nearly  parallel  to 
the  contact,  thus  keeping  in  relatively  sound 
rock,  it  was  possible  to  drill  cross  holes  into 
and  ahove  the  strata  to  be  pierced  by  the 
tunnel  itself,  and  to  consolidate  these  strata 
by  grouting  at  high  pressure.  In  this  way 
the  headings  were  holed  through. 

Large  Flow  Encountered 

After  the  meeting  of  the  headings  on 
July  17,  1913,  efforts  were  concentrated  on 
the  removal  of  the  remaining  bench,  which 
at  that  time  amounted  to  474  ft.  This 
length  of  excavation  was  attacked  from  both 
ends.     For  the  first  237  ft.  on  the  Astoria 


side  and  for  a  considerable  distance  on  the 
Bronx  side  no  serious  difficulty  was  encoun- 
tered, the  rock  on  the  Astoria  side  being 
good,  sound  dolomite  and  that  on  the  Bronx 
side  partly  but  not  badly  disintegrated. 
Work  proceeded  until  test  holes  disclosed 
the  presence  of  excessive  water  at  the  As- 
toria end.  The  total  flow  from  these  holes 
at  high  pressure  was  about  1500  gal.  per 
minute.  The  holes  were  piped  for  grout- 
ing, and  incased  in  an  inclined  concrete 
buttress,  20  ft.  long  and  extending  from 
the  haunch  of  the  arch  to  the  rock  bench. 
After  this  buttress  had  set  for  one  week, 
the  valves  of  the  drains  were  closied  prepara- 
tory to  grouting,  when  the  water  broke 
through  the  top  of  the  bench  at  the  toe  of 
the  buttress.  It  was  then  decided  to  place 
a  full-section  emergency  bulkhead  at  each 
end  of  this  remaining  122-ft.  section  of 
bench.  On  the  completion  of  these  bulk- 
heads the  inclined  buttress  was  removed 
and  a  much  heavier  one,  34  ft.  long,  was 
constructed.  At  the  same  time  the  western 
side  of  the  bench  top,  at  the  Bronx  end, 
was  covered  with  a  23-ft.  inclined  buttress 
extending  from  the  recently  constructed 
Bronx  emergency  bulkhead  to  a  heading 
emergency  bulkhead  on  top  of  the  bench 
which  had  been  placed  during  the  driving 
of  the  Astoria  heading.  A  similar  inclined 
buttress  was  placed  against  the  west  side  of 
the  arch,  thus  covering  the  entire  122  ft. 
of  exposed  bench  on  the  west  side  by  a 
series  of  concrete  bulkheads  and  buttresses. 
After  allowing  these  structures  to  set, 
grouting  through  them  began,  139  bags  of 
cement  being  injected  successfully  into  the 
two  shorter  buttresses.  The  grouting  of 
the  heavy  34-ft.  buttress  was  not  success- 
ful, as  the  structure  cracked  badly  from 
the  pressure  developed  by  closing  the  drain 
valves.  It  was  then  decided  to  remove  this 
buttress  entirely  and  replace  it  with  one  in 
the  form  of  an  inverted  arch  to  react 
against  the  permanent  roof  arch  already 
in  place.  Removal  of  this  buttress  was 
done  by  blasting  with  extremely  light 
charges,  and  was  completed  about  8  a.  m. 
Sunday,  Oct.  5,  1913. 

Tunnel  Flooded 

Shortly  after  8  a.  m.  a  large  flow  of 
water,  carrying  greensand,  burst  forth  un- 
der high  pressure  from  the  top  of  the  rock 
bench  about  15  ft.  from  the  Astoria  emer- 
gency bulkhead.  After  flowing  30  min. 
the  flow  abruptly  ceased,  only  to  burst  forth 
again  a  few  minutes  later  with  a  volume 
of  approximately  10,000  gal.  per  minute, 
which  eventually  overcame  the  capacity  of 
the  pump  at  the  Astoria  end.  The  bulk- 
head doors  were  promptly  closed.  On  the 
Bronx  side  the  force  of  the  water  was 
broken  by  the  intervening  heading  bulk- 
head, and  the  workmen  were  able  to  close 
the  drains.  On  the  Astoria  side,  owing  to- 
the  rush  of  water  and  sand,  they  were  able 
to  close  only  two  of  the  three  drains  in  the 
bulkhead.  It  was  found  later  that  a  small 
piece  of  1-in.  board,  floating  in  the  water, 
had  become  wedged  between  the  door  and 
the  door  frame  of  the  bulkhead  on  the  As- 
toria side.  Through  the  small  opening- 
thus  caused  and  through  the  drain  pipe 
which  the  men  had  not  been  able  to  close. 
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the  water  poured  into  the  tunnel,  carrying 
with  it  a  large  volume  of  dolomitic  sand 
and  debris.  The  water  in  the  Astoria 
shaft  rose  steadily  until,  at  3.15  p.  m.,  it 
had  completely  submerged  the  pumps.  At 
this  time  the  pumping  plant  in  the  Astoria 
shaft  consisted  of  twelve  pumps  with  an 
actual  discharge  of  probably  5500  gal.  per 
minute. 

Immediately  following  the  flooding  of  the 
Astoria  end,  the  Bron.x  emergency  bulk- 
head was  strengthened  by  a  reinforced  cen- 
tral buttress.  On  the  completion  of  this 
buttress  an  additional  emergency  bulkhead 
was  built  105  ft.  nearer  the  Bronx  shaft. 
The  actual  need  of  this  bulkhead  never 
arose,  as  the  first  one  withstood  the  full 
hydrostatic  pressure. 

Grouting  from  Bron.v  End 

Observations  of  the  rise  of  water  in  the 
Astoria  shaft  were  carefully  made,  and 
also  the  tidal  readings  during  the  contin- 


time  8850  bags  of  cement  were  injected  at 
a  pressure  of  400  lb.  per  square  inch.  The 
grouting  was  discontinued  on  the  appear- 
ance of  cement  in  the  seepage  around  the 
Bronx  bulkhead  door. 

From  the  action  of  the  water  in  the  As- 
toria shaft,  it  was  quite  evident  that  this 
grouting  had  been  effective  in  sealing  to  a 
large  degree  the  direct  passage  between 
the  tunnel  and  the  river,  but  had  not  en- 
tirely sealed  the  leak  through  the  Astoria 
bulkhead,  as  the  draining  of  water  through 
numerous  small  pipes  in  the  Bronx  bulk- 
head lowered  the  water  in  the  Astoria  shaft 
17  ft.  The  reduction  of  head  thus  caused 
on  the  water  in  the  tunnel  resulted  in  an 
unbalanced  pressure  on  the  freshly  in- 
jected grout  in  the  fissure,  so  that  when 
an  absolute  pressure  of  the  11  lb.  existed 
on  the  fresh  grout,  the  grout  gave  way, 
causing  water  from  the  fissures  to  flow  into 
the  tunnel  again  and  the  water  in  the  shaft 
to  rise.     Consequently  on  Nov.  14  and  15 


L  E  F  T — H  I  G  H  L  Y 
STRATIFIED  GROUT 
BEING  REMOVED 
FROM  HEADING 
SPACE  BETWEEN 

BULKHEADS 


pipe  inside  the  18-in.  ventilating  pipe,  ex- 
tending to  a  depth  of  240  ft.  below  mean 
sea  level,  and  by  placing  a  2-in.  air  pipe 
inside  each  of  the  8-in.  lines  to  the  same 
depth.  The  discharge  ends  of  these  air 
lines,  for  some  24  in.  in  length,  were  per- 
forated with  small  holes  drilled  at  an  angle 
of  45  deg.,  so  that  the  air  discharge  would 
point  upward.  These  air  lifts  all  dis 
charged  at  the  shaft  surface.  This  emer- 
gency equipment  was  the  only  means  used 
to  lower  the  water  176  ft.  from  the  top  of 
the  shaft,  and  proved  both  rapid  and  ef- 
fective. The  18-in.  and  two  of  the  8-in.  air 
lifts,  which  were  operated  continuously 
from  8  a.  m.  to  9  p.  m.  Nov.  24,  discharged 
an  average  of  1349  gal.  per  minute. 

An  emergency  pumping  plant  had  been 
secured  and  prepared  for  operation,  con- 
sisting of  two  pumps  with  a  combined  ca- 
pacity of  1800  gal.  per  minute  on  a  steel 
pontoon  floating  in  the  shaft,  and  three 
600-gal.  pumps  placed  in  the  elevator  wells 
after  the  water  had  been  lowered  by  the 
air  lift.  These  pumps  were  lowered  from 
time  to  time  as  the  water  dropped  until, 
at  10.40  a.  m.  Nov.  30,  the  original  shaft 
pumps  were  started  and  the  water  quickly 
drained  from  the  tunnel. 

Condition  of  Unwatered  Tunnel 

On  the  evening  of  Nov.  30,  with  the 
water  4:\->  ft.  below  the  crown  of  the  arch 


uance  of  the  shaft  inundation.  The  water 
rose  and  fell  with  the  tide,  but  the  entire 
tidal  rise  was  not  obtained,  the  rise  in  the 
shaft  being  only  about  one-half  that  in  the 
river.  From  the  continuance  of  these  con- 
ditions and  also  from  the  flow  obtained 
through  small  pipes  in  the  Bronx  bulk- 
head, it  was  apparent  that  the  flow  had  not 
choked  itself  as  had  been  hoped.  It  was 
decided  to  grout  from  the  Bronx  end  into 
the  water-filled  chamber  between  the  As- 
toria and  Bronx  bulkheads,  with  the  object 
of  filling  this  with  cement  to  permit  the  un- 
watering  of  the  tunnel  from  the  Astoria 
end.  At  the  same  time  diamond-drill  bor- 
ings were  driven  from  the  Bronx  bulkhead, 
the  purpo.se  of  which  was  to  intercept  the 
fissure  at  a  point  beyond  its  opening  into 
the  tunnel,  and  through  this  to  inject  ce- 
ment, in  an  effort  to  seal  the  .source  of  flow 
beyond  the  tunnel.  The  fir.st  drill  hole  was 
intended  to  tap  the  fissure  at  a  point  5  ft. 
below  and  5  ft.  beyond  the  point  of  flow 
into  the  tunnel.  This  hole  measured  120 
ft.  from  the  bulkhead  face  to  the  point. 
The  accuracy  of  both  the  location  and 
pointing  of  this  hole  was  conclusively 
proved  by  the  injection  of  870  bags  of  ce- 
ment and  by  the  conditions  disclosed  when 
driving  through  this  section  in  February, 
1914.  The  grout  in  this  in.stance  was  evi- 
dently well  directed  into  the  fissure,  but 
naturally  could  go  no  further  than  the 
debris  in  the  fissure  would  permit. 

Grouting  through  a  diamond-drill  tube 
into  the  heading  space  began  at  3  p.  m. 
Nov.  10,  and  continued  without  interrup- 
tion until  4  p.  m.  Nov.   12,  during  which 
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2699  additional  bags  of  cement  were  in- 
jected into  the  heading  .space,  when  the 
pressure  gage  on  a  pipe  extending  through 
the  bulkhead  began  to  jump  in  excess  of 
the  hydrostatic  pressure  and  grout  began 
to  appear  through  the  bulkhead  pipes. 
Again  on  Nov.  17  an  additional  164  bags 
were  injected  through  this  tube,  making  a 
total  of   11,342  bags  of  cement. 

Meanwhile  the  diamond-drill  borings  had 
been  continued,  and  although  water  and 
greensand  were  encountered,  only  a  small 
quantity  of  cement  could  be  injected.  It 
was  evident  on  removing  this  piece  of 
bench  that  the  fissure  in  question  was 
pierced  only  by  the  first  drill  hole.  On 
opening  various  pipes  in  the  Bronx  bulk- 
head it  was  found  that  they  gave  water 
without  pressure,  and  therefore  it  was  con- 
sidered safe  to  begin  the  unwatering  of 
the  tunnel  from  the  Astoria  end. 

Unwatering  with  Air  Lift 

Existing  in  the  Astoria  shaft  prior  to 
the  flooding  were  an  18-in.  ventilator  pipe 
and  three  8-in.  discharge  lines.  These  four 
pipes  were  converted  into  a  pneumatic 
water-lift    system    by    placing    a    3-in.    air 


at  the  portal,  two  boats  containing  the  tun- 
nel engineers  entered  the  tunnel  and  made 
a  tour  of  inspection  to  the  Astoria  bulk- 
head. Comparatively  little  damage  had 
been  done  by  the  flooding,  although  a  con- 
siderable quantity  of  grout  and  sand  had 
entered  the  tunnel  through  the  door,  which 
was  not  securely  closed,  and  through  the 
8-in.  drain  which  had  been  left  open.  A 
bank  of  grout  12  ft.  thick  at  the  bulkhead, 
sloping  to  12  in.  thick  500  ft.  south  of  the 
bulkhead,  was  found.  The  surface  of  this 
bank  was  in  a  plastic  condition  for  a  depth 
of  6  in.  None  of  the  material  was  set  up 
hard,  the  subsequent  removal  being  per- 
formed with  pick  and  shovel.  From  the 
8-in.  drain  clear  water  at  the  rate  of  900 
gal.  per  minute  was  flowing,  and  from  a 
3-in.  cable  conduit  bulkhead  there  was  a 
stream  of  100  gal.  per  minute,  neither  be- 
ing under  pressure. 

The  construction  of  an  emergency  bulk- 
head about  60  ft.  from  the  closed  bulk- 
head was  immediately  begun.  Simulta- 
neously with  the  construction  of  this  bulk- 
head the  cleaning  of  the  tunnel  proceeded. 

The  method  of  procedure  adopted  for 
completely  sealing  the  water  flow  of  Oct. 
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5  consisted  in  driving  a  series  of  long  test 
holes  in  an  effort  to  pierce  the  fissure  well 
outside  the  tunnel  lines.  The  first  hole 
drilled  encountered  water  at  full  pressure 
at  the  computed  depth  of  about  22  ft.  The 
shorter  holes  were  drilled  with  percussion 
drills  and  the  long  ones  with  diamond 
drills  through  the  side  walls  of  the  tunnel 
close  to  the  bulkhead. 

The  observation  of  results  obtained  in 
grouting  was  accomplished  by  the  attach- 
ment of  pressure  gages  on  both  the  Bronx 
and  Astoria  bulkheads,  and  by  allowing 
the  pipes  in  the  Bronx  end  to  remain  closed. 
Grouting  began  Dec.  18,  and  was  followed 
immediately  by  the  appearance  of  grout  in 
the  Bronx  pipes,  thus  indicating  that  the 
point  of  injection  communicated  with  the 
water  hole  of  Oct.  5  and  that  the  latter  was 
still  unsealed.  On  Dec.  19,  after  the  in- 
injection  of  3360  bags  of  cement,  the  hole 
finally  refused. 

It  was  quite  apparent  that  the  recent 
grouting  had  been  effective,  but  during  the 
time  necessary  to  allow  this  to  set  a  thor- 
ough investigation  of  the  underlying  rock 
was  made  by  drilling  ten  long  diamond- 
drill  holes.  The  result  was  that  although 
the  rock  structure  outside  the  tunnel  lines 
was  found  to  be  extremely  disintegrated 
no  water  was  encountered.  On  Jan.  5,  1914, 
the  work  of  removing  the  grout  fill  be- 
tween the  bulkheads  was  begun.  A  small 
drift  was  driven  through  the  Astoria  bulk- 
head, after  which  the  door  was  raised  and 
the  removal  of  the  grout  fill  resumed.  This 
work  proceeded  with  very  light  blasting 
toward  the  Bronx  bulkhead  door,  which 
was  raised  Jan.  15,  and  preparations  were 
made  for  resuming  the  bench  excavation 
after  a  delay  of  102  days  caused  by  flood- 
ing the  tunnel. 

Unusual  Stratification  of  Grout 

In  removing  the  grout  fill  it  was  found 
to  be  in  an  unusual  condition  of  stratifica- 
tion. Some  layers  were  extremely  hard 
and  others  were  equally  soft.  Some  sec- 
tions were  highly  stratified  and  others 
quite  massive.  Some  layers  and  masses  of 
what  might  be  described  as  solidified 
"laitance"  were  found,  which  were  as  soft 
as  chalk  and  had  a  curious  chemical  com- 
position quite  different  from  that  of  the 
original  Portland  cement.  Layers  of  sand 
also  extended  through  the  mass,  and  in  the 
vicinity  of  the  water  hole  a  4-ft.  blanket 
of  coal,  sand,  shells,  bits  of  wood,  etc.,  was 
disclosed.  No  indications  of  water  were 
apparent  other  than  the  usual  normal  seep- 
age through  the  concrete  lining. 

Although  the  sum  total  of  cement  in- 
jected from  both  ends  from  the  time  of  the 
flood  to  the  completion  of  the  grouting  was 
only  595  cu.  yd.,  about  1150  cu.  yd.  of  solid 
grout  was  removed,  in  addition  to  400  cu. 
yd.  of  debris,  to  say  nothing  of  the  quan- 
tity of  cement  grout  which  remained  in 
and  sealed  the  fissures  themselves.  The 
possible  explanation  of  this  is  that  in  some 
manner    the    injected    cement    had    mixed 

^    freely   with   very   fine-grained   decomposed 
dolomite,    probably    in    suspension    in    the 
water,    and    that   cement    in    the    form    of 
,       grout  does  not  act  as  normal  Portland  ce- 

tment  does  in  maintaining  a  constant  vol- 
ume. 
For  removing  the  remaining  stretch  of 
bench  a  method  of  attack  was  devised 
which  consisted  of  the  construction  of  an 
inverted  concrete  arch  over  the  remaining 
length    of    bench    between    bulkheads ;    an 


derlying  rock  with  test  holes  as  long  as 
could  be  drilled;  the  injection  of  cement 
through  these  holes  in  an  effort  to  solidify 
the  rock  mass,  the  inverted  arch  acting  as 
a  resistance  to  this  grouting;  the  careful 
excavation  of  the  exposed  rock  by  very 
light  blasting  of  small  sections  only,  and 
the  immediate  concreting  of  the  tunnel  lin- 
ing on  completing  a  short  length  of  full- 
section  excavation. 

The  inverted  arch  was  24  in.  thick  and 
81/2  ft.  below  the  concrete  tunnel  arch  on 
the  center  line.  As  this  working  space  did 
not  permit  of  drilling  to  the  tunnel  invert 
extrados,  the  exploration  was  accomplished 
by  first  testing  to  a  depth  of  5  or  6  ft.  be- 
low the  inverted  arch.  Drilling  pits  were 
then  excavated  and  lined  with  concrete 
as  an  inverted  arch  well  bonded  into  the 
tunnel  arch  and  the  inverted  arch  slab. 
The  drilling  was  then  continued  from  these 
pits,  thus  reaching  well  outside  the  neces- 
sary lines  of  excavation. 

In  removing  this  122  ft.  of  bench,  all 
the  rock  encountered  was  extremely  wet, 
and  although  two  flows  of  fair  volume  oc- 
curred, no  unusual  difficulties  were  expe- 
rienced. On  uncovering  the  water  hole  of 
Oct.  5  it  was  found  to  be  a  greensand  seam, 
24  in.  wide  and  of  unknown  depth,  filled 
with  sand,  coal,  shells,  etc.,  through  which 
a  9-in.  layer  of  hard  grout  extended.  No 
water  was  flowing,  nor  was  there  any  fur- 
ther trouble  from  this  fissure. 


Tests     of     Butterfly    Valves 
Result  in  Modified  Design 

Report  by  Charles  Keller   Describes  Experiments 

Made  at  U.  S.  Government  Locks  in  Alabama 

— Deflection  Plates  to  Be  Added 

AS  A  RESULT  of  experiments  made 
on  butterfly  valves  in  the  locks  of  the 
Black  Warrior  River  in  Alabama,  the  United 
States  Government  engineers  have  decided 
to  modify  the  design  of  future  valves  and 
to  add  new  deflection  plates  to  all  existing 
valves.  Charles  Keller,  in  the  September- 
October  Professional  Memoirs  of  the  Corps 


section  through  upper  bank  valves  as 
altered  in  june,  1912 


of  Engineers,  United  States  Army,  de- 
scribes these  experiments  and  illustrates 
the  results  and  the  modifications  men- 
tioned. 

Except  two  locks,  which  have  cylindrical 
valves,  all  culverts  on  this  Alabama  water- 
way improvement  are  controlled  by  butter- 
fly valves,  either  in  pairs  or  in  sets  of 
three,  operated  by  hand.  Difficulty  in  op- 
erating three  valves  keyed  to  a  single  hand 
wheel  led  to  the  investigations.  Two 
causes  for  this  difficulty  are  apparent: 
Firstly,  when  two  or  more  valves  are  op- 
erated simultaneously,  water  deflected  from 
the  first  or  upstream  valve,  when  partly 
opened,  comes  into  contact  with  and  tends 
to  close  the  second  valve.  The  stream  de- 
flected from  the  latter  offers  a  similar  re- 
sistance to  the  opening  of  the  valve  next 
downstream.  Secondly,  the  valve  divides 
the  stream  moving  into  the  valve  opening, 
and  the  portion  of  the  current  downstream 
of  the  valve  is  deflected  by  the  valve  body. 
The  eddy  motion  thus  caused  may  produce 
a  reverse  pressure  on  the  in-moving  or 
downstream  side  of  the  back  plate  of  the 
valve  near  the  culvert  floor,  thus  also  tend- 
ing to  close  the  valve. 

The  retarding  influence  of  one  valve  upon 
another  has  been  overcome  at  some  of  the 
locks  of  10  and  14-ft.  lifts  by  installing 
steel  partitions  between  the  valve  openings. 
At  one  lock  with  a  21-ft.  lift  reinforced- 
concrete  partitions  were  provided  during 
the  construction. 

In  August,  1911,  under  the  auspices  of 
G.  K.  Little  and  H.  C.  Mower,  assistant 
engineers,  a  series  of  tests  were  made  to 
ascertain  the  effect  of  various  arrange- 
ments of  deflection  plates  applied  to  butter- 
fly valves.  As  certain  of  these  tests  gave 
similar  results,  further  tests  were  made  in 
June,  1912,  to  permit  a  choice  to  be  made 
between  two  arrangements  of  deflection 
surfaces.  The  head  under  which  the  latter 
tests  were  made  averaged  6  ft. 

Modifications  Proposed 

As  a  result  of  all  of  the  tests  it  was  de- 
cided to  add  to  all  butterfly  valves  then  in 
service,  in  addition  to  the  3-in.  deflection 
plates  originally  provided,  a  second  plate  5 
in.  wide  secured  to  the  back  of  each  valve, 
with  a  horizontal  angle  of  45  deg.  between 
them,  and  with  the  outer  edge  4  in.  up- 
stream from  the  center  line  of  the  back 
plate,  as  shown  in  the  accompanying  figure. 
The  valves  of  lock  16  (21-ft.  lift),  which 
had  not  yet  been  built,  were  designed  to 
embody  the  same  arrangement  for  deflec- 
tion surfaces.  This  additional  deflection 
plate,  combined  with  the  partitions  between 
valves  previously  described,  has  made  it 
possible  for  one  operator  to  open  to  normal 
position  the  three  valves  of  any  set  simul- 
taneously and  under  full  heads  up  to  21  ft. 

The  preceding  account  is  derived  from  the 
records  of  the  United  States  engineer  office 
at  Mobile.  The  experiments  described  are 
those  referred  to  by  H.  C.  Mower  in  Pro- 
fessional Memoirs  No.  33,  in  which  a  gen- 
eral description  of  this  improvement  will 
be  found. 

Interest  in  Highway  Improvements  in 
Louisiana  is  best  shown,  says  W.  E.  Atkin- 
son, State  highway  engineer,  by  the  large 
number  of  public  meetings  to  which  the 
Highway  Department  has  been  requested  to 
send  a  representative  to  discuss  some  phase 
of  road  improvement.  Eagerness  for  indi- 
vidual information  is  also  pointed  out  by 
the  great  number  of  inquiries. 
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Awakening   the   Engineer   to  Service   Through 

Civic  Responsibility 

F.    H.    Newell    Discusses   Lines   of    Effort    for    Improving   the 
Condition  of  the  Profession — Thousands  of  Unaffiliated  Engineers 


ADDRESSING  the  American  Associa- 
tion of  Engineers  on  Sept.  14,  F.  H. 
Newell,  head  of  civil  engineering  depart- 
ment. University  of  Illinois,  made  a  strong 
appeal  for  greater  co-operation  of  engi- 
neers in  efforts  to  improve  legitimately  the 
condition  of  the  profession  through  the  as- 
sumption of  greater  responsibilities  and 
the  performance  of  greater  service  to  the 
community.  The  material  welfare  of  engi- 
neers can  be  promoted  through  several 
lines  of  activity,  which  are  outlined  in  de- 
tail. Following  are  notes  of  the  principal 
points  made  and  suggestive  facts  cited: 

The  Engineer  Must  Render  Service 

The  quality  which  distinguishes  the  en- 
gineer as  a  professional  man  from  his 
brother,  the  mechanic,  is  education.  To  be 
an  engineer  in  the  true  sense  one  must 
have  that  education  which  enables  him  to 
understand  the  true  perspective  of  things, 
to  know  the  big  from  the  little,  to  obtain 
facts  and  judge  correctly  from  them.  The 
education  of  the  engineer,  whether  obtained 
through  books  or  through  things,  has  been 
largely  at  the  expense  of  others — either  so- 
ciety, the  State  or  his  more  immediate  em- 
ployers. It  is  the  recognition  of  duty  to 
others  which  gives  rise  to  the  ethics  of  the 
engineering  profession.  The  conception  of 
engineering  ethics  is  fundamental  to  the 
profession,  and  finds  its  highest  expression 
in  service — and  service  consists  of  those 
acts  which  tend  to  lessen  trouble  or  in- 
crease the  health,  prosperity  and  con- 
venience of  others. 

Engineers  in  performing  service  are  by 
this  very  fact  entitled  to  full  recognition. 
Service  implies  a  suitable  reward,  and  while 
the  effort  may  be  altruistic,  it  does  not  in- 
volve unnecessary  self-denial.  A  proper  re- 
muneration, one  assuring  a  good  living,  is 
due  the  engineer.  He  who  performs  serv- 
ice rightfully  does  it  with  full  expectation  of 
reward,  directly  or  indirectly,  in  the  satis- 
faction of  duty  well  done. 

Conservation  and  Engineering  Service 

One  of  the  more  recent  manifestations  of 
this  altruistic  spirit  has  been  in  the  so- 
called  conservation  movement  —  initiated 
largely  by  engineers — essentially  an  appeal 
to  patriotism,  characterized  by  love  of  man- 
kind and  having  a  deep  religious  signifi- 
cance. Other  manifestations  are  in  the  rap- 
idly increasing  number  of  movements  for 
civic  betterment,  for  better  farming,  better 
schools  and  better  homes  made  possible  by 
the  study  of  domestic  economy.  Among  all 
the  various  occupations  there  is  none  which 
is  more  capable  of  leading  in  service  to 
mankind  and  in  realizing  higher  ideals  than 
engineering. 

The  engineer  should  be  a  man  of  vision,  a 
missionary  of  light  and  progress.  His  life 
is  devoted  to  careful,  impartial  measure- 
ment and  weighing  of  facts.  He  can  not 
afford  to  be  deceived  or  to  mislead  others 
on  these  facts;  having  ascertained  them  in 
their  true  proportion,  it  is  then  his  busi- 
ness to  idealize,  to  plan  and  to  use  his  in- 
genuity in  devising  methods  for  adding  to 
the  comfort  and  convenience  of  mankind, 
such  for  example,  as  through  better  condi- 


tions of  transportation,  of  communication, 
of  heating,  lighting,  water  supply  and  of 
the  things  which  tend  to  produce  better 
health  and  longer  life  in  the  community. 

Engineer  Ahead  of  Public 

In  this  work,  the  engineer  is  far  ahead 
of  the  public.  The  latter  in  many  ways  has 
not  yet  caught  up  with  the  growth  of  knowl- 
edge and  does  not  appreciate  the  possibili- 
ties which  are  awaiting  realization  under 
the  magic  touch  of  the  skilled  engineer. 
Many  a  community  is  declining  because  it 
does  not  utilize  the  available  water  supply 
or  have  constructed  the  needed  sewage  sys- 
tem. 

The  public  is  not  wholly  to  blame.  The 
engineer  is  to  a  certain  extent  culpable. 
He  has  not  fully  felt  the  need  of  diffusion 
of  information,  except  among  his  profes- 
sional brothers.  He  has  not  taken  the  pub- 
lic into  his  confidence  and  explained  in 
simple  terms,  in  ways  that  would  attract 
the  public,  the  results  already  achieved,  nor 
has  he  given  these  a  setting  or  application 
such  that  the  ordinary  citizen  and  taxpayer 
can  comprehend  how  this  work  affects  him 
or  how  his  condition  may  be  improved. 

Of  100,000  Engineers,  40,000  Are  Mem- 
bers OP  Organizations 

Without  attempting  to  discriminate  very 
nicely  between  the  different  classes  of  men 
who  may  be  considered  as  engineers,  it  is 
safe  to  assume  that  there  are  in  North 
America  more  than  100,000  men  whom  we 
would  class  as  "engineers,"  outside  of  the 
purely  mechanical  occupations.  Of  these, 
more  than  40,000  are  members  of  approxi- 
mately 100  organizations.  The  greater  part 
of  this  number  is  included  in  four  great 
National  societies,  the  membership  of  which 
in  round  numbers  is  as  follows: 


American  Society  of  Civil  Engineers 7,700 

American  Society  of  Mechanical  En(?ineers.  .  6,100 

American  Institute  of  Mininp  KnKineers ."ijOOO 

American  Institute  of  Electrical  Engineers...  7,7.')0 


26,550 


The  above  total  of  26,550  includes  many 
duplications,  particularly  of  names  of  the 
more  prominent  engineers.  It  is  safe  to  as- 
sume, however,  that  there  are  at  least  20,000 
engineers,  embracing  most  of  the  men  who 
have  become  leaders  in  the  profession,  in- 
cluded in  the  membership  above  noted. 

The  organizations  next  in  point  of  size 
are  the  Engineers'  Society  of  Western  Penn- 
sylvania, with  headquarters  at  Pittsburgh 
(1150  members),  and  the  Western  Society 
of  Engineers,  with  oflfice  in  Chicago  (1200 
members).  Next  comes  the  Associated 
Engineering  Societies  of  St.  Louis  with 
800.  The  hundred  or  more  local  engineer- 
ing societies  organized  at  the  principal 
centers  of  population  have  a  membership 
each  of  from  100  or  less  up  to  500  or  more, 
averaging  about  200,  so  that  their  total 
membership  averages  about  20,000. 

Yearly  Influx  and  Overcrowding 

To  this  large  body  of  engineers  there  is 
being  added  each  year  about  5000  recruits, 
mainly  from  the  engineering  colleges,  more 


or  less  well  trained  in  the  fundamentals  of 
engineering.  There  was  a  time  within 
recent  years  when  there  was  demand  for 
every  one  of  these  young  men  in  active  en- 
gineering work.  At  present,  however,  it  is 
necessary  that  many  of  them  go  into  other 
lines.  It  is  not  to  be  supposed  that  their 
education  is  by  any  means  wasted,  as  the 
training  of  a  good  engineering  college  is 
probably  the  most  valuable  to  be  had  in 
preparing  young  men  for  their  life  work  in 
lines  of  trade  and  commerce. 

One  of  the  problems  that  are  now  con- 
fronting us  is  the  fact  that  each  year  this 
large  group  of  graduates,  as  well  as  the 
thousands  of  young  men  employed  in  engi- 
neering offices,  is  coming  into  a  profession 
apparently  overcrowded.  This  overcrowd- 
ing, however,  is  more  apparent  than  real. 
Relief  is  to  be  obtained  not  by  limiting  the 
influx  of  men,  but  rather  by  widening  the 
field  of  service. 

Unlimited  Fields  and  Opportunities 

The  field  is  practically  unlimited,  the 
bounds  extending  with  every  improvement 
in  the  conditions  favorable  to  human 
health,  comfort  and  industry.  If  every 
taxpayer  and  voter  in  the  country,  every 
town,  city,  county  and  State  officer  was 
fully  aware  of  the  conditions  which  sur- 
round him,  and  the  extent  to  which  the 
engineer  could  remedy  or  improve  these 
conditions,  there  would  be  an  immediate 
demand  for  all  engineers  who  could  be 
found. 

Take,  for  example,  the  matter  of  road 
building.  The  public  has  been  slowly  edu- 
cated toward  the  need  of  good  roads,  but 
not  so  fully  to  the  fact  that  to  build  these 
good  roads  a  certain  amount  of  skill  and 
experience  is  needed.  We  have  the 
spectacle,  surprising  in  a  country  which 
prides  itself  on  its  good  sense,  of  millions 
of  dollars  being  spent  on  new  roads  and  in 
improving  old  roads,  often  without  any 
preliminary  survey  or  study  of  correct  lo- 
cation or  preparation  of  plans  and  esti- 
mates, or  of  adequate  supervision  of  the 
work,  even  if  well  planned. 

Waste  Should  Be  Avoided 

The  amount  of  money  which  is  being 
wasted  to-day  in  the  amateur  efforts  of 
elected  officers,  who  will  be  replaced  next 
year  by  men  no  better  qualified,  would  fur- 
nish employment  to  a  great  part  of  the  en- 
gineers in  the  country.  The  point  to  be 
observed,  however,  is  not  that  we  are 
arguing  for  the  employment  of  these  men, 
but  that  the  claim  is  based  upon  the  far 
more  substantial  grounds  of  benefit  to  the 
public  and  to  the  man  who  pays  the  bill. 

The    opportunities    are    boundless — they 
stand   on   every   hand   ready   for   us  when 
we  awake.     Listen!  opportunity  speaks: 
"They  do  me  wrong  who  say  I  come 
no  more 
When  once  I  knock  and  fail  to  find 
you  in, 
For  every   day   I   stand   outside  your 
door, 
And    bid   you    wake,    and   rise   and 
fight  and  win!" 

Art  of  Salesmanship  Needed 

The  engineer,  to  succeed,  must  acquire 
the  art  of  salesmanship.  He  may  not 
recognize  or  label  the  quality  and  may  even 
deny  its  existence.  He  points  to  the  code 
of  ethics  rigidly  observed  against  advertis- 
ing or  self-exploitation,  and  yet  while  con- 
scientiously observing  all  proper  rules  of 
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ethics,  he  may  possess  to  a  high  degree  the 
real  art  of  presenting  his  wares  in  such  a 
way  as  to  convince  the  world  that  the  gen-: 
eral  welfare  is  promoted  by  purchasing 
from  him. 

He  has  for  sale,  not  boots  and  shoes,  or 
legal  opinions,  but  what  is  more  difficult  of 
delivery,  ingenious  but  true  ideals, 
imagination,  trained  by  years  of  study  and 
practice.  He  has  acquired  the  power  of 
making  these  "dreams  come  true."  In 
proportion  that  the  public  or  his  employer 
recognizes  these  qualities,  to  that  degree 
is  he  able  to  sell  his  wares. 

There  is  perhaps  nothing  more  instruc- 
tive to  the  young  engineer  than  to  try  to 
ascertain  the  methods  of  salesmanship 
which  have  led  to  the  recognition  of  certain 
well  known  and  respected  engineers.  Some 
have  succeeded  through  or  in  spite  of  ex- 
treme modesty  and  a  reticence  which  has 
been  hard  to  break  through ;  but  in  each 
case  there  has  been  not  only  true  value  of 
the  goods  to  be  delivered,  but  some  quality 
of  mind  or  action  which  has  impressed 
upon  others  the  fact  that  the  goods  are  of 
superior  value. 

Suggested  Lines  for  Action 

In  the  present  awakening  innumerable 
schemes  have  been  suggested  for  action, 
but  most  of  these  fall  under  one  or  another 
of  two  principal  lines:  First,  co-ordina- 
tion and  co-operation  of  existing  engineer- 
ing societies  and  organizations;  second,, 
formation  of  one  or  more  new  associations 
devoted  almost  exclusively  to  the  material 
welfare  of  the  engineers.  These  move- 
ments are  the  natural  outgrowth  of  the 
discussion  and  unrest  which  have  prevailed. 
They  are  not  antagonistic  and  may  be 
mutually  helpful.  Not  all  men  think  alike 
and  the  path  which  will  be  attractive  to 
one  group  is  not  to  another. 

Summing  up  the  needs  and  opportunities, 
it  appears  that  a  great  part  of  the  main 
body  of  engineers  is  not  fully  employed  to 
the  best  advantages  to  society  and  to  them- 
selves, with  corresponding  loss  to  all. 
Nearly  two-thirds  of  those  who  may  prop- 
erly call  themselves  engineers,  or  perhaps 
60,000  men,  are  not  members  of  any  well- 
recognized  organization,  and  are  not  utiliz- 
ing their  potential  strength  to  help 
themselves  or  each  other.  There  is  need  of 
enlightenment,  of  raising  ideals  and  of 
united  effort  toward  better  things.  The 
existing  engineering  organizations,  which 
include  perhaps  40,000  men,  are  devoted  al- 
most exclusively  to  technical  questions  as 
distinct  from  those  things  which  concern 
the  engineer  as  an  individual  and  a  citizen. 

Few  of  the  older  societies  attempt  to 
bring  in  the  rank  and  file  of  the  profession, 
or  attempt  to  cover  the  field  of  the  new 
American  Association  of  Engineers,  in  its 
efforts  to  help  and  reach  the  masses  of  the 
profession.  The  program  already  laid  out 
by  this  association  is  founded  on  the  solid 
basis  of  proposing  primarily  to  raise  the 
standard  of  ethics  of  the  engineering  pro- 
fession and  to  protect  the  economical  and 
social  affairs  of  engineers. 


Time  at  Hand  When  the  Engineering  Scx:iety 
Should  Awake  to  Its  Deficiencies 

Ernest  McCullough  States  Before  Western  Society  of  Engineers  That 
the  Young  Man  Is  Overlooked  in  Existing  Technical  Organizations 


The  Results  of  Good  Road  Days  in 
Pennsylvania,  according  to  information  re- 
ceived from  W.  R.  D.  Hall,  statistician  of 
the  State  Highway  Department  were  as  fol- 
lows: Miles  worked,  6008;  men  who  gave 
their  .services,  82,393;  teams  employed, 
14,858;  drags  used,  1859;  and  road  ma- 
chines in  service,  83. 


THAT  THE  TIME  has  come  when  the 
engineering  society  should  pause  and 
consider  whether  it  is  doing  a  necessary 
work  was  the  contention  of  Ernest  McCul- 
lough, consulting  engineer,  in  a  paper  pre- 
sented Sept.  21  before  the  Western  Society 
of  Engineers.  While  he  conceded  that  the 
earlier  societies  performed  a  valued  service 
in  that  they  brought  together  men  having 
similar  interests  where  papers  were  read 
and  discussed  by  the  older  men,  he  charged 
the  technical  societies  with  not  having  de- 
veloped with  the  work  of  the  engineer,  and 
with  still  lingering  in  the  past  and  con- 
sidering themselves  as  institutions  organ- 
ized solely  for  educational  purposes.  "This 
is  the  way  they  are  conducted,"  said  Mr. 
McCullough,  "but  the  majority  of  the  mem- 
bers know  that  many  societies  exist  rather 
as  an  evidence  of  the  standing  of  the  mem- 
bers than  for  their  declared  purpose.  The 
modern  technical  journal  is  doing  far  more 
real  educational  work  than  any  society, 
no  matter  how  large  or  how  important 
it  may  be.  The  pages  of  the  weekly  and 
monthly  papers  bring  to  us  news  from  the 
front  fresh  and  in  a  way  which  the  more 
formal  papers  of  a  society  cannot." 

Mr.  McCullough's  remarks  were  in  part 
as  follows: 

Mutual  Admiration  Societies 

"The  young  man  feels  he  has  not  been 
paid  the  proper  attention.  There  is  a  well- 
founded  idea  that  engineering  societies 
have  for  many  years  past  been  mutual 
admiration  societies  of  successful  men  and 
used  for  the  furthering  of  insidious  adver- 
tising by  men  qualified  to  take  full  advan- 
tage of  the  position  their  membership 
brings  them.  The  papers  are  generally  ob- 
tained only  by  hard  work  on  the  part  of 
the  publication,  committee  in  each  society. 
Many  are  hardly  worth  printing  and  would 
be  rejected  on  merit  by  the  average  tech- 
nical journal.  The  discussions  are  too  fre- 
quently inadequate  and  real  criticism  is 
seldom  developed  when  the  author  of  the 
paper  is  of  commanding  eminence.  Some 
men  even  use  the  society  to  which  they  be- 
long for  exploiting  patented  processes  and 
materials.  The  young  man  learns  some- 
thing, but  not  much,  from  the  papers,  and 
feels  diffident  about  discussing  them,  as  he 
fears  his  opinion  would  not  be  well  re- 
ceived. 'Get  a  reputation  first,'  is  the 
attitude  of  too  many  authors  when  they 
write  a  closure  to  a  discussion. 

The  Young  Man  Wants  Fellowship 

"The  young  man  wants  fellowship,  com- 
panionship and  definite  recognition.  He  is 
glad  to  attend  a  meeting  where  he  knows 
refreshments  will  be  served,  not  because 
of  the  refreshments,  but  because  something 
to  eat  and  drink  signifies  a  lack  of  formal- 
ity and  perhaps  an  opportunity  to  mingle 
freely  with  older  men  who  have  made  their 
mark.  He  wants  to  make  acquaintance 
with  men  having  like  interests  with  him- 
self. He  wants  to  feel  that  the  society  is 
more  than  an  editorial  body  or  compilation 
of  engineering  facts;  that  it  is  composed 
of  flesh-and-blood  men  who  want  to  help 
him  because  of  their  knowledge  of  the  trials 


and  tribulations  he  is  undergoing.  The 
older  members  have  been  over  the  ground 
and  should  help  him.  He  would  rather 
know  how  to  obtain  a  position  and  how  to 
hold  it  than  hear  how  other  men  have  done 
engineering  work,  for  he  reads  the  tech- 
nical journals  and  gets  a  surfeit  of  such 
material. 

Why  Young  Men  Organize  Societies 

"From  time  to  time  young  men  organize 
societies  which  are  intended  to  help  them 
meet  their  particular  troubles.  These  so- 
cieties generally  start  out  with  the  idea  that 
every  educated  man  should  be  kept  at  work, 
and  the  employment  question  is  uppermost. 
They  are  generally  organized  as  a  protest 
against  commercial  agencies  which  obtain 
positions  for  technical  men  and  charge  large 
fees  for  putting  the  'jobless  man  in  touch 
with  the  manless  job.'  It  is  known  that  in 
many  large  offices  the  chief  draftsman  is  a 
stockholder  in  such  agencies  and  many  dis- 
charged draftsmen  think  they  are  but 
pawns  of  fate  in  the  hands  of  men  who 
profit  by  their  frequent  changes  in  posi- 
tion. 

"This  year  two  such  societies  have  been 
organized  in  Chicago.  One  is  knovim  as  the 
Associated  Technical  Men,  the  other  as  the 
American  Association  of  Engineers.  Judg- 
ing from  my  own  mail  I  have  no  doubt 
all  members  of  the  Western  Society  have 
been  regularly  receiving  printed  matter 
from  these  societies.  The  aims  and  objects 
of  the  Associated  Technical  Men  being  too 
long  to  present  in  this  paper,  only  the  ob- 
jects of  the  American  Association  of  En- 
gineers will  be  presented,  for  the  two  so- 
cieties seem  to  be  working  toward  the  same 
end. 

Aims  of  a  New  Organization 

"The  objects  of  the  American  Associa- 
tion of  Engineers  are  to  raise  the  standard 
of  ethics  of  the  engineering  profession  and 
to  promote  the  economic  and  social  welfare 
of  engineers  by  affording  means  for  the 
interchange  of  information;  by  maintain- 
ing a  service  clearing  house;  by  affording 
patent  and  legal  advice;  by  supervision  of 
legislation;  by  proper  publicity.  Wherein 
do  the  objects  of  the  association  and  of  our 
own  conflict?  If  there  is  no  conflict,  why 
is  there  such  an  association  when  there  are 
several  hundred  technical  societies  already 
in  operation  in  the  United  States? 

"The  answer  is  that  the  older  societies 
are  not  attending  to  business.  The  work 
above  outlined  should  be  attended  to  by  the 
veterans.  'Old  men  for  counsel,  young  men 
for  action,'  should  be  the  motto  of  the 
older  societies.  If  this  were  the  motto  and 
lived  up  to  properly  the  young  men  should 
obtain  all  the  objects  sought  and  the  so- 
cieties would  grow  faster  than  they  are  now 
growing.  The  members  should  receive  the 
worth  of  their  money;  the  older  men  in 
the  feeling  of  satisfaction  of  following 
every  worthy  action,  the  young  men  in 
the  experience  of  material  benefit.  In  their 
turn  the  young  members  become  old  mem- 
bers and  will  pass  the  good  work  down  to 
succeeding  generations.  Discussing  the 
methods  outlined  by  the  American  Associa- 
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tion  of  Engineers  the  older  societies  can 
honestly  say  only  the  first  has  been  at- 
tempted by  eng^ineers. 

Engineer  a  Wanderer  from  Job  to  Job 

"That  the  second  has  not  been  properly 
attempted  is  a  reproach.  The  engineer  is 
a  wanderer  from  job  to  job.  When  capital 
is  active  he  is  hard  to  find.  When  dull 
times  come  and  capital  rests,  the  streets  are 
full  of  technically  trained  men  out  of  work. 
They  wander  from  office  to  office,  many  of 
them  starving  and  too  proud  to  admit  it, 
many  never  getting  a  substantial  footing. 
Their  work  is  concerned  with  new  enter- 
prises, and  with  the  day  laborer  they  share 
the  ups  and  downs  of  fortune,  helpless  and 
frightened  when  they  face  the  facts.  One 
of  the  most  bitter  things  is  the  inability  to 
explain  their  plight  to  their  parents  and 
families,  for  the  popular  idea  of  the  en- 
gineer is  that  he  is  highly  paid  and  always 
busy.  There  is  a  place  for  all  and  it  is 
the  duty  of  the  older  engineers  to  take 
care  of  these  their  brothers. 

"Every  day  that  the  Western  Society  and 
the  other  large  societies  delay  in  organizing 
a  service  whereby  members  out  of  employ- 
ment can  be  placed  in  positions  is  an  inex- 
cusable reproach.  The  organization  is 
here ;  it  requires  only  the  spirit. 

"The  third  method,  namely,  the  affording 
of  patent  and  legal  advice,  needs  to  be 
approached  with  care.  The  society  should 
have  an  attorney  who  can  help  members  who 
have  trouble  in  collecting  pay;  that  is, 
members  who  fall  into  the  hands  of  un- 
scrupulous employers.  There  are  many 
such. 

Legislation  That  Means  Protection 

"The  fourth  method  is  concerned  with 
legislation  for  technical  men.  Not  only 
must  the  modern  engineering  society  see 
that  legislation  is  secured  to  protect  and 
elevate  the  enginering  profession,  but  it 
must  also  carefully  look  after  proposed 
legislation  to  the  end  that  no  laws  will  get 
on  the  statute  books  which  work  harm  to 
the  people  of  the  State.  That  is,  as  citi- 
zens we  must  protect  fellow  citizens  whose 
lack  of  knowledge  of  technical  affairs  leaves 
them  at  the  mercy  of  special  interests. 

"The  fifth  method  is  proper  publicity. 
The  societies  heretofore  have  concerned 
themselves  with  the  publicity  work  of  in- 
dividuals. What  is  now  a  crying  need  is 
publicity  work  of  a  proper  sort  by  the  so- 
cieties for  the  benefit  of  the  membership, 
and,  incidentally,  of  the  technically  edu- 
cated men  not  members  of  any  societies. 
Through  proper  publicity  work  all  techni- 
cal men  not  members  will  want  to  become 


members.  Incidentally,  the  work  of  tech- 
nical men  will  be  so  placed  before  the  pub- 
lic that  there  will  be  an  increase  of  good 
material  in  the  ranks.  Proper  publicity 
should  have  the  effect  of  sifting  out  desira- 
ble men  from  those  not  so  desirable. 

"Permit  me  to  quote  from  a  circular 
issued  by  the  American  Association  of  En- 
gineers under  date  of  Aug.  1 : 

"  'This  association  will  be  devoted  to  the 
best  interests  of  the  AVERAGE  engineer 
of  good  standing,  NOT  to  elevate  the.  AL- 
READY ELEVATED,  but  to  bring  up 
the  standing  of  the  Rank  and  File  to  that 
attained  in  other  professions.  We  solicit 
the  support  of  the  Big  Engineer  and  Em- 
ployers of  Engineers  and  aim  to  command 
their  respect  through  the  above  methods, 
and  in  the  course  of  a  little  time  (within 
your  lifetime)  secure  the  same  standing 
for  the  Commercial  Engineering  Profession 
as  that  enjoyed  by  the  Legal,  Medical  and 
Military  Professions — Material  Compensa- 
tion, Consideration  and  Self-Respect. 

"  'Why  is  the  average  graduate  in  Civil, 
Mechanical  Electrical,  Chemical  or  one  of 
the  dozen  other  engineering  branches  after 
five  or  ten  years  of  labor  in  his  chosen 
field  still  treated  with  the  consideration 
given  to  day  laborers  and  no  recognition 
given  to  his  part  in  the  big  commercial 
achievement  resulting  directly  through  his 
efforts? 

"  'It  is  because  there  is  no  organized  ef- 
fort to  show  these  results,  and  they  are 
being  usurped  by  others.  These  men  (you 
and  I)  are  so  concentrated  on  the  technical 
points  of  our  daily  labor  that  we  overlook 
the  big  fundamental  law  that  "he  who  does 
not  speak  for  himself  will  be  cursed  by 
small  praise."  We  must  have  a  Speaking 
Trumpet  for  the  Commoner.  We  need  at 
least  5000  of  the  100,000  men  who  are 
doing  engineering  work  before  we  can  ex- 
pect to  gain  recognition. 

Matter  That  Is  Not  Nice  Reading 

"Such  printed  matter  distributed  broad- 
cast by  young,  energetic,  well-educated  men 
is  a  slap  in  the  faces  of  the  older  men  who 
attained  standing  in  the  days  when  com- 
petition was  not  so  strong  in  technical 
work,  and  who  fail  to  realize  that  the  en- 
gineering graduate  of  to-day  is  up  against 
it  harder  than  were  the  men  of  the  genera- 
tion immediately  preceding.  This  sort  of 
printed  matter  is  not  nice  reading,  but  it 
does  represent  the  .sentiments  of  thousands 
of  young  fellows  who  are  earnest  and  are 
not  yet  anarchists  or  I.  W.  W.  propagan- 
dists. It  should  waken  all  the  older  en- 
gineering societies  so  that  improvements 
in  conditions  will  come  from  the  older  men 


who  have  not  forgotten  the  days  of  their 
own  struggles.  Let  us  help  the  men  who 
want  help  before  they  have  a  grievance, 
for  the  nursing  of  a  grievance,  real  or 
imaginary,  is  harmful  to  the  souls  of  men. 

"It  is  the  duty  of  engineering  societies 
to  break  away  from  precedent  and  get 
back  to  first  principles.  They  must  be- 
come again  the  places  where  the  interests 
of  the  young  men  are  the  concern  of  the 
older  men.  They  should  not  permit  them- 
selves to  be  classed  as  organizations  for 
the  elevation  of  the  already  elevated,  but 
they  should  be  in  loco  parentis  to  the  rap- 
idly increasing  family  of  technical  men. 
The  work  should  not  be  done  in  a  patroniz- 
ing way,  but  should  be  regarded  as  some- 
thing that  should  be  done.  It  is  not  an 
opportunity  which  is  faced  by  the  Western 
Society.     It  is  a  duty. 

"  'I  hold  every  man  a  debtor  to  his  pro- 
fession, from  which  as  men,  of  course,  we 
seek  to  receive  countenance  and  profit;  so 
ought  they  of  duty  to  endeavor  them- 
selves by  way  of  amends  to  be  a  help  and 
ornament  thereof,'  said  Bacon.  So  as  long 
as  reproach  can  be  brought  that  the  so- 
cieties do  little  more  than  print  papers  and 
discussions  dealing  with  physical  facts  and 
neglect  to  consider  men,  the  members  are 
not  ornaments  to  their  profession.  We 
must  clear  engineering  of  the  charge  that 
it  is  a  most  interesting  profession  but  a 
mighty  poor  business." 


Gravel  Roads  Treated  with  Calcium 
Chloride  as  Dust  Cure 

CALCIUM  chloride  as  a  dust  preventa- 
tive has  recently  been  given  demonstra- 
tion on  25  miles  of  gravel  roads  in  Grand 
Rapids  and  vicinity  by  the  highway  com- 
missioners of  Kent  County,  Michigan.  The 
chemical  was  placed  on  the  road  by  a  dis- 
tributing machine,  a  grain  seeder,  which 
dropped  about  V/?  lb.  to  the  square  yard. 
It  was  found  to  be  preferable  to  apply  the 
calcium  chloride  in  the  afternoon  to  avoid 
heavy  traffic  and  secure  quicker  and  deeper 
penetration  due  to  the  cool,  moist  air  of 
the  evening.  In  order  to  prevent  the  chlo- 
ride from  being  carried  off  and  scattered 
by  traffic  it  was  not  applied  until  the  roads 
had  been  sprinkled  with  water  or  after  a 
rain.  When  this  rule  was  followed  it  re- 
mained where  it  was  placed  and  traffic 
packed  it  into  the  ground,  instead  of  pick- 
ing it  up  on  the  wheels.  Where  there  was 
more  than  Vi  in.  of  dust  on  the  road  it  was 
swept  or  cleaned  off.  The  chemical  used  by 
Kent  County  comes  in  350-lb.  drums  from 
the   Semet-Solvay   Company,   Syracuse. 


FILLING  CALCIUM    CHLORIDE  DISTRIBUTING   MACHINE 


ONE    APPLICATION    DOES    AWAY    WITH    MUCH    SPRINKLING 
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MATERIAL   FOR   CANAL   EMBANKMENT    EMPTIED  KROM   CARS  ON   IREslLE 

New  Plant  Marks  Further  Step  in  Development 
of  Deerfield  River,  Massachusetts 

Construction  Costing  Nearly  $1,500,000  Completes  Another 
Link  in  the  Development  of  This  River — Part  II,  Construction 


TO  THE  construction  department  of  the 
Power  Construction  Company  fell  the 
difficult  task  of  carrying  out  the  work,  and 
this  the  department  was  asked  to  do  in  the 
short  period  of  eight  months.  By  conserva- 
tive estimate  this  $1,500,000  job  would 
ordinarily  have  taken  two  years  to  com- 
plete, yet  the  work  was  completed  and  the 
plant  in  operation  within  twenty  days  of 
the  scheduled  eight  months.  Moreover,  the 
work  was  greatly  handicapped  by  a  heavy 
fall  of  snow  and  zero  weather  from  the  last 
half  of  November. 

The  work  was  located  in  as  rough  a  ter- 
ritory as  can  be  found  in  New  England. 
It  extended  from  Monroe  Bridge  village  for 
about  three  miles  downstream  toward  the 
town  of  Hoosac  Tunnel,  which  in  turn  was 
three  miles  from  the  lower  end  of  the  work. 
At  Monroe  Bridge  are  located  a  paper  mill 


DUNBAR  BROOK  STRUCTURE 


and  about  a  dozen  dwellings.  At  Hoosac 
Tunnel  are  about  the  same  number  of 
dwellings.  The  first  problem,  therefore, 
was  to  build  a  camp  and  furnish  a  railroad 
connection  for  getting  in  equipment  and 
materials.  A  camp  site  was  chosen  midway 
of  the  work  and  a  large  gang  of  carpenters 
set  at  work  erecting  buildings,  the  material 
being  drawn  in  by  teams. 

It  was  at  first  planned  to  connect  the 
only  suitable  site  for  railroad  yards,  shops 
and  camp  with  the  Hoosac  Tunnel  &  Wil- 
mington Railroad  on  the  opposite  side  of  the 
Deerfield  Valley.  The  railroad  was  here 
some  50  ft.,  and  the  camp  some  60  ft.  above 
the  river.  This  crossing  was  a  matter  in- 
volving a  long-span  bridge  and  trestles,  re- 
quiring no  small  time  and  expense.  Per- 
mission to  connect  with  the  railroad  at  this 
point  was  at  first  refused,  and,  not  daring 
to  delay,  the  company  immediately  started 
construction  on  a  standard-gage  supply 
road  of  its  own  from  a  siding  it  had  pre- 
viously constructed  on  the  main  line  of  the 
Boston  &  Maine  Railroad  at  Hoosac  Tunnel. 

Supply  Railroad 

The  valley  is  very  narrow,  with  very 
steep  rugged  slopes  on  either  side,  and  this, 
together  with  the  fact  that  a  railroad  on 
one  side  of  the  river  and  a  highway  on 
the  other  already  occupied  the  more  de- 
sirable locations,  made  the  construction 
rather  diflJicult.  There  was  much  sidehill 
rock  cut  and  trestle  work.  Even  by  using 
the  maximum  possible  grades,  the  track 
was  60  ft.  in  elevation  below  the  site  of 
the  conduit  bench  at  the  lower  end  of  the 
work.  As  the  first  use  of  the  road  was 
to  get  in  two  steam  shovels,  a  switchback 
was  used  to  place  the  shovels  on  the  con- 
duit bench.  The  work  on  the  railroad 
started  April  27,  and  shovel  3  arrived  at 
the  surge  tank  June  9.  Shovel  4  was  moved 
in  July  5.  Meantime  two  steam  shovels, 
dinkies,  dump  cars  and  other  equipment 
were  moved  to  the  upper  end  of  the  work 
over  the  110-ft.  span  steel  highway  bridge 


at  Monroe  Bridge,  and  the  first  shovel  work 
was  done  on  May  19. 

To  get  supplies  to  the  camp  site  and  to 
the  upper  shovels  in  the  shortest  possible 
time  a  temporary  standard-gage  track  fol- 
lowed shovel  3  along  the  conduit  bench  and 
up  the  line  of  the  proposed  canal.  Thus 
the  switchback  line  was  used  for  getting  in 
supplies  until  Aug.  9,  when  a  lower  level 
railroad  was  put  into  service.  Then  the 
temporary  line  along  the  conduit  bench  was 
used  for  the  concrete  mixing  plant  for 
building  the  conduit. 

Although  the  supply  railroad  was  only 
about  5  miles  long  from  the  camp  to  the 
Boston  &  Maine  Railroad  tracks  as  finally 
located,  a  total  length  of  about  7  miles 
was  built  because  of  the  necessary  tem- 
porary locations  along  the  job. 

For  facilitating  the  construction  work 
this  railroad  proved  to  be  of  very  material 
value  and  was  considered  to  have  justified 
its  cost.  The  time  of  moving  supplies  to 
the  job  from  the  yard  of  the  through  Bos- 
ton &  Maine  line  was  governed  by  the  com- 
pany rather  than  by  a  third  road.  The 
standard-gage  track  two-thirds  the  length 
of  the  work  placed  practically  all  the  ma- 
terial at  its  destination  with  the  minimum 
of  handling,  with  a  spur  from  the  railroad 
across  the  valley  to  the  camp  only  narrow- 
gage  tracks  would  have  been  built  from 
this  point.  The  standard-gage  equipment 
which  could  be  used  on  much  of  the  work 
was  a  material  advantage.  In  addition  to 
these  advantages,  the  saving  in  freight 
charges  amounted  to  a  large  sum. 

Power  Line  Along  Length  of  Job 

One  of  the  first  moves  when  work  started 
was  to  run  a  2300-volt  line  the  length  of 
the  job  from  plant  5.  This  furnished  much 
of  the  power  without  the  necessity  of  get- 
ting in  large  quantities  of  supplies  for  gen- 
erating it. 

The  maximum  force  employed  was  about 
1200.  It  is  thought  the  attractive  living 
conditions  in  the  camp  was  a  help  in  main- 
taining a  plentiful  supply  of  good  labor 
throughout  the  job. 

Up  to  Nov.  20  an  exceptionally  dry  fall 
greatly  aided  the  work  and  allowed  the  side- 
hill  conduit  work  to  be  rushed  to  comple- 
tion without  a  setback,  whereas  had  heavy 
fall    rains    occurred   at   certain    times    the 
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consequences  might  have  been  serious. 
From  Nov.  20  to  the  completion  of  the  work 
severe  winter  conditions  existed,  and  the 
company  was  playing  against  heavy  odds. 
Considerable  labor  and  material  was 
saved  by  receiving  the  conduit  hoop  rein- 
forcement in  exact  required  length,  bend- 
ing to  shape  in  a  power  bender  and  elec- 
trically butt-welding  the  ends.  So  far  as 
known  this  is  the  first  time  this  method  of 
welding  reinforcement  in  the  field  instead 
of  lapping  it  has  been  used.  It  is  inter- 
esting to  note  that  by  this  method  about 
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2V2  ft.  of  steel  was  saved  on  each  hoop,  of 
which  there  were  10,000. 

Quantities  Involved 

As  an  indication  of  the  amount  of  work 
involved,  the  following  quantities  of  the 
more  important  items  are  given:  750,000 
cu.  yd.  of  excavation,  which  included  an  ex- 
cessive percentage  of  boulders  requiring 
drilling  and  blasting ;  24,000  cu.  yd.  of  ledge 
rock  excavation  and  6000  cu.  yd.  of  tunnel 
rock  excavation,  620,000  cu.  yd.  of  canal 
embankment  and  backfill,  23,700  cu.  yd.  of 
concrete,  1,260,000  lb.  of  reinforcing  steel 
and  the  installation  of  three  7-ft.  pen- 
stocks, 550  ft.  long  and  three  turbines. 

All  of  the  work  except  the  placing  and 
connecting  up  of  the  penstocks  and  tur- 
bines was  done  by  the  Power  Construction 
Company  under  the  direction  of  George  W. 
Bunnel,  president,  assisted  by  those  named 
last  week  in  Part  I. 


Reclamation  Service  Opens  Library 
on  Its  Projects 

A  LIBRARY  of  more  than  500  volumes  of 
histories,  specifications,  engineering  in- 
vestigations and  cost  data  of  the  various 
reclamation  projects  under  construction  and 
being  operated  by  the  U.  S.  Reclamation 
Service  has  been  assembled  in  the  engineer- 
ing section  of  the  Washington  (D.  C.)  office 
of  the  service.  Many  of  the  volumes  are  in 
manuscript  and  quite  a  few  are  illustrated 
with  photographs.  The  library  is  unique  in 
that  in  it  may  be  found  descriptions  of  the 
plans  leading  up  to  works,  the  actual  con- 
struction, the  cost  of  works  and  the  settle- 
ment of  project  land.s  and  operation.  As 
far  as  possible  the  volumes  are  arranged 
alphabetically  by  State,  and  then  by  project. 
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American  Road  Builders'  Association,  proceedings 
of  the  Eleventh  Annual  Convention.  Paper,  391 
pages.  Published  by  the  association,  150  Nassau 
Street,  New  York  City. 

Official  Handbook  op  the  Panama  Canal,  1915. 
Paper,  58  pages  and  map.  Washington,  Govern- 
ment Printing  Office. 

Gives  much  valuable  information  as  to  the 
operation  of  the  canal,  together  with  a  brief  re- 
view of  the  principal  construction  features. 

Results  of  Experiments  on  Sewer  Pipe  and 
Drain  Tile.  By  E.  H.  Beckstrand,  professor  of 
mechanical  engineering.  University  of  Utah, 
Bulletin  7,  Utah  Engineering  Experiment  Station. 
Paper;  6  x  9  in. ;  52  pages;  illustrated.  Salt 
Lake  City,  State  School  of  Mines,  University  of 
Utah. 

Department  op  City  Transit,  Philadelphia.  An- 
nual report  for  year  ending  Dec.  31,  1914.  Cloth, 
322  pages  ;  91  maps ;  tables.  Issued  by  the  City 
of  Philadelphia. 

Two  appendices  are  of  particular  interest,  one 
giving  condensed  plans  and  profiles  of  the  pro- 
posed subway  and  elevated  lines,  and  the  other 
describing  the  extensive  trafllc  investigation  made 
by  the  department  prior  to  laying  out  the  new 
lines. 

Guidebook  op  the  Western  United  States — Part 
D.  The  Shasta  Route  and  Coast  Line.  By  J.  S. 
Diller  and  others.  Bulletin  614,  U.  S.  Geological 
Survey.  Paper,  6  x  9  in. ;  142  pages;  illustrated. 
Washington,  Superintendent  of  Documents. 

This  is  Part  D  of  the  excellent  popular  guide- 
book issued  by  the  U.  S.  Government  and  re- 
viewed in  the  Engineering  Record  of  July  17, 
page  85.  It  describes  the  Shasta  and  Western 
Coast  line  route  (of  the  Southern  Pacific  Rail- 
road)   from  Seattle  to  Los  Angeles. 

Value  op  the  Hioh-Pbessurb  Steam  Test  op 
Portland  Cements.  By  B.  J.  Wig,  engineer 
physicist,  and  H.  A.  Davis,  assistant  engineer 
physicist.  Bureau  of  Standards.  Technologic 
Paper  No.  47.  Paper ;  7  x  10  in. ;  34  pages, 
illustrated.  Washington,  D.  C,  Government 
Printing  Office. 

Discusses  the  problem  of  an  accelerated  test  for 
unsoundness  of  Portland  cement  and  the  various 
steam  or  autoclave  tests  proposed.  The  conclu- 
sions were  printed  in  the  Engineering  Record  of 
May  22,  page  655. 

Structural  Steel  Handbook.  Cloth,  7  x  9  in.  : 
319  pages;  Illustrated.  London,  R.  A.  Skelton  & 
Company's  Handbook  No.  16,  $2.50  net.  (75 
cents  to  professional  men  under  special  condi- 
tions.) 

Tables  and  notes  containing  much  valuable  in- 
formation concerning  English  rolled  sections. 
The  general  arrangement  and  the  use  of  a  thumb 
index  greatly  facilitates  rapid  and  easy  reference. 
In  addition  to  the  catalog  of  sections,  new  and 
useful  notes,  formulas,  tables,  diagrams,  etc., 
are  included,  which  are  asserted  to  be  authorita- 
tive and  accurate. 

Conference  op  Building  Inspectors  and  Build- 
ing Commissions  of  the  United  States  and 
Canada. — Reported  by  J.  G.  Needham,  official 
stenographer.  Paper,  8  x  lOV'  in.;  115  pages; 
7  plates.  Brooklyn,  N.  Y.,  J.  G.  Needham,  1973 
East  Fourteenth  Street.  $4  per  single  copy,  $3 
each  for  five  or  more,  $2.50  each  for  ten  or  more. 
Record  of  the  first  Building  Inspectors'  Con- 
ference held  In  New  York  City  May  14,  as  re- 
ported by  the  official  stenographer  and  edited  by 
those  who  took  part  in  the  discussion.  Floor 
loads,  hollow  tile  for  walls,  automatic  sprinklers, 
inclosure  of  stairways  and  methods  for  the  build- 
ing official  are  discussed. 

Effective  Business  Letters.  By  Edward  Hall 
Gardner,  assistant  professor  of  English,  Uni- 
versity of  Wisconsin.  Cloth,  5i/i  x  7Vi  in.; 
376  pages.  New  York,  The  Ronald  Press  Com- 
pany.    $2. 

Engineers  in  executive  positions  will  be  par- 
ticularly Interested  In  this  book,  which  contains 
in  systematic  form  the  principles  Involved  In  the 
best  modern  business  letters,  The  following 
specific  types  of  letters,  which  are  discussed  in 
detail,  should  prove  of  special  value:  Sales  let- 
ters, adjustment  letters,  letters  asking  inform.i- 
tion,  letters  applying  for  positiQns  and  letters  of 
recommendation. 

Tech.vi)IX)Oic  Papers  of  the  Bureau  of  .Standards. 
S.  W.  Stratton,  Director.  Paper ;  7  x  1 0  in. 
Washington.   D.   C,   Government   Printing   Office. 

No.     44 Ij^VESTlQATION    OF    THE    DURABILITY    OF 

Cement  Drain  Tile  in  Alkali  Soils.  By  R.  J. 
Wig,  engineer  physicist,  and  G.  M.  Williams, 
assistant  engineer  physicist,  in  co-operation  with 
others.  Contains  results  of  first  year's  tests. 
56  pages,   illustrated. 

No.  48 — An  Air  Analyzer  for  Determining 
THE  Fineness  of  Ceme.nt.  By  J.  C.  Pearson, 
assistant  physicist,  and  W.  H.  Sligh,  aid,  74 
pages.  Illustrated, 
Water  Powers  op  Canada.  Paper,  6V4  x  9%  In. 
Ottawa,  Canada,  Dominion  Water  Power  Branch, 
Department  of  the  Interior. 

The  Maritime  Provinces.  By  K.  H.  Smith, 
resident  engineer.     34  pages,  illustrated. 

The  Provi.vce  of  Quebec.  By  F.  T.  Kaelin, 
assistant  engineer.     35  pages.  Illustrated, 

The  Prairie  Provinces,  By  Perclval  M, 
Mitchell,  consulting  engineer,  78  pages,  illustrated. 


The  I'uoviNCES  of  Ontario.  By  H.  G.  Acres, 
hydraulic  engineer,  41  pages,  illustrated. 

The  Provinces  of  British  Columbia.  By  G. 
R.  G.  Conway,  consulting  engineer.  167  pages, 
illustrated. 

The  above  set  of  five  pamphlets  has  been  pre- 
pared under  the  direction  of  J.  B.  Chaliies,  super- 
intendent of  the  Dominion  Water  Power  Branch 
of  the  Department  of  the  Interior,  Canada,  for 
distribution  at  the  Panama-Pacific  Exposition  in 
connection  with  the  Canadian  water-power 
exhibit  there  installed.  They  are  fully  illustrated 
by  excellent  maps  and  photographs  and  describe 
the  general  hydroelectric  and  power  situation  in 
the  various  Provinces  of  Canada  at  the  present 
time. 
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A  City  Manager 

Author,  H.  A,  Toulmin,  Jr,  Cloth,  5x8  in,,  310 
pages.  New  York,  D,  Appleton  &  Company,  $1,50 
net. 

This  book,  beginning  with  an  historical 
review  of  the  city  government  in  the  United 
States,  and  a  brief  statement  of  conditions 
abroad,  endeavors  to  show  the  position  of 
the  city-manager  and  commission  form  of 
municipal  government  in  its  proper  place  in 
the  progress  being  made  by  municipal 
administration.  The  book,  quite  natur- 
ally, says  little  about  results.  It  is  too 
early  yet  to  say  the  final  word  as  to  the 
success  of  the  plan.  Mr.  Toulmin,  a  resident 
of  Dayton,  has  made  it — correctly  so,  this 
journal  believes — a  review  of  such  meager 
results,  from  a  year  or  two  of  operation,  as 
are  now  available.  Certainly  all  indications 
are  that  the  plan  will  prove  successful. 

The  book  will  prove  of  value  to  those  who 
wish  to  know  the  details  of  organization  un- 
der the  city-manager  plan.  Each  depart- 
ment is  taken  up  in  detail,  and  variations  in 
the  different  cities  which  have  adopted  the 
scheme  are  pointed  out.  Arguments  are 
given  at  length  for  and  against  the  plan, 
the  author  drawing  from  many  sources.  An 
appendix  contains  a  report  on  city  govern- 
ment by  commission  made  by  the  National 
Municipal  League. 


Practical  Track  Work 

Author,  Kenneth  L,  Van  Auken,  Cloth,  5'/a  x  8 
in. ;  216  pages  ;  illustrated.  Chicago,  Railway  Edu- 
cational Press,  Inc.      $1.50. 

This  book  does  not  pretend  to  be  an  engi- 
neering work,  nor  does  it  cover  the  general 
phases  of  maintenance  of  way.  It  is  a  non- 
technical presentation  of  the  problems  of  the 
track  foreman  and  supervisor  in  the  laying 
of  tracks  and  switches,  written  largely  from 
the  author's  own  experience  as  track  laborer 
and  foreman.  At  the  same  time  the  author 
expresses  the  belief  that  the  book  will  be 
useful  to  the  young  engineer  in  charge  of 
track  work,  and  the  reviewer  fully  agrees 
with  this  opinion. 

The  author  starts  at  the  logical  beginning 
— labor  and  organization — and  the  chapter 
on  that  subject  embraces  wages,  housing,  in- 
struction, agencies  and  other  phases  of  the 
problem.  Then  follows  a  chapter  on  mate- 
rial and  tools,  in  which  the  author  lays  great 
stress  on  the  importance  of  having  good 
tools  in  good  condition,  and  of  handling  ma- 
terial in  such  a  way  that  economy  in  one 
operation  is  not  offset  by  added  expense  in 
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another.  The  next  four  chapters  deal  with 
tracklaying,  and  two  more  chapters  follow 
on  switches.  A  final  chapter  treats  of  sur- 
facing new  track.  In  these  latter  chapters 
alternative  methods  of  doing  the  same  thing 
are  presented  and  compared,  and  the  organ- 
ization of  forces  for  the  different  operations 
is  discussed  in  detail.  Considerable  space 
is  also  devoted  to  various  machinery  for  this 
sort  of  work. 

An  appendix  contains  an  outline  of  a 
method  of  laying  out  curves  with  a  50-ft. 
tape,  a  36-page  glossary  of  terms,  and 
twenty-two  tables — not  the  familiar  trigo- 
nometric and  logarithmic  tables,  but  simple 
tables  of  middle  ordinates,  switch  data,  su- 
perelevation on  curves,  and  quantities  of 
ties,  bolts,  spikes  and  the  like  in  given 
amounts  of  track. 

The  book  is  written  in  simple  English, 
with  good  clear  type  and  plain  illustrations, 
and  is  a  useful  addition  to  the  none  too 
abundant  supply  of  American  literature  on 
track. 
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Manual  of  Surveying  for  Field  and 
Office 

Author,  Raymond  E.  Davis,  instructor  in  civil 
engineering,  University  of  Illinois.  Leather,  7x4 
in.,  395  pages,  54  illustrations.  New  York.  Mc- 
Graw-Hill  Book  Company,  Inc.    J2.50. 

Reviewed  by  F.  N.  Menefee 

Assistant     Professor     of     Engineering     Mechanics, 
University  of  Michigan,  Ann  Arbor,  Mich. 

Due  to  the  nature  and  age  of  the  subject 
very  little  actually  new  matter  can  be  ex- 
pected in  a  manual  of  surveying  intended 
for  students  just  entering  a  course.  But 
without  detracting  from  the  service  ren- 
dered the  profession  by  books  used  in  the 
past,  improvement  can  almost  always  be 
looked  for,  in  the  matter  of  convenience, 
arrangement  and  general  presentation.  In 
looking  over  Mr.  Davis'  "Manual  of  Sur- 
veying for  Field  and  Office,"  one  is  struck 
with  the  idea  that  he  has  kept  a  practical 
point  of  view  in  mind  and  has  succeeded  in 
working  out  a  systematic  method  of  pres- 
entation which  will  prove  attractive  and 
useful. 

In  each  problem  the  object  and  procedure 
are  clearly  stated  under  separate  heads  and 
brought  into  the  foreground  with  heavy 
type.  These  heads  are  followed  by  equally 
clear  "Hints  and  Precautions"  and  "Prac- 
tical Applications."  The  hints  and  precau- 
tions should  keep  the  inexperienced  from 
the  usual  run  of  mistakes  and  the  practical 
applications  will  arouse  the  interest  of  that 
class  of  students  who  are  prone  to  read 
parts  of  their  texts  superficially  unless  they 
know  of  the  good  use  to  which  they  may 
put  the  given  problem. 

The  topics  included  are  very  complete; 
the  figures  easily  understood  and  the  cuts 
well  chosen.  Samples  of  notes  are  plentiful 
and  large  enough  to  be  easily  studied.  The 
field  work  is  closely  co-ordinated  with  that 
of  the  office.  The  matter  of  clearly  defin- 
ing such  terms  as  declination,  azimuth, 
traverse,  etc.,  has  been  overlooked  and  may 
invite  critici.sm. 

There  are  three  pages  well  devoted  to 
the  relation  between  angles  and  distances 
and  the  precision  necessary  in  reading 
angles  corresponding  to  a  required  pre- 
cision in  distances.  The  text  is  followed  by 
the  usual  tables.  The  index  is  complete 
Vid  titled  after  the  fashion  of  dictionaries, 
suggesting  at  a  glance  the  contents  of  the 
pages. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  ruill  he  welcomed 


Strength  of  Gooseneck  That  Failed 
on  Chicago  Derrick 

Sir:  In  your  issue  of  Sept.  4,  page  306, 
there  is  a  description  of  the  failure  of  a 
gooseneck  in  a  derrick  which  was  lifting  a 
load  of  211/2  tons.  It  seems  to  me  that  an 
explanation  of  this  accident  is  to  be  found 
in  the  common  way  in  which  goosenecks 
are  designed,  with  reference  to  calculating 
the  bending  moment  at  the  bend.  Assum- 
ing a  50-ft.  mast,  a  stiffleg  at  45  deg.,  and 
the  118-ft.  boom  at  45  deg.  in  the  plane  of 
the  stiffleg,  the  tension  on  the  stiffleg  when 
the  boom  was  supporting  211/2  tons  appears 
to  be  about  114,000  lb. 

This  stress,  however,  acts  on  the  goose- 
neck with  a  lever  arm  of  at  least  6  in.,  as 
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GOOSENECK   UNDER   BENDING  STRESS 

shown  in  the  accompanying  sketch.  This 
produces  in  the  bend  of  the  gooseneck  a 
bending  moment  of  684,000  in.-lb.  In  the 
12  x  2y2-in.  gooseneck  this  moment  would 
produce  an  extreme  fiber  stress  of  54,700  lb. 
per  square  inch.  If  the  gooseneck  were  a 
tight  fit  on  the  gudgeon  pin  the  latter  might 
help  it  out  by  taking  a  part  of  the  moment, 
but  this  would  be  a  precarious  thing  to  de- 
pend upon.  Attention  is  called  to  it  only 
as  a  possible  explanation  of  why  the  goose- 
neck did  not  fail  sooner.  Excellent  quality 
in  the  steel  would  not  save  for  very  long  a 
piece  of  equipment  subject  to  stresses  like 
this. 

The  fact  that  the  same  derrick  had  lifted 
a  load  of  37  tons  previously  might  be  ex- 
plained by  supposing  that  the  boom  was 
at  a  higher  angle,  thus  diminishing  the 
stress  in  the  stiffleg,  or  by  supposing  that 
the  boom  was  not  in  the  plane  of  either 
stiffleg,  so  that  the  stress  was  divided.  Some 
things  about  the  strength  of  equipment 
used  for  handling  loads  need  closer  analytic 
scrutiny  than  they  are  receiving. 

Edward  Godfrey. 

Pittsburgh. 


Dr.  Imhoff  Leaves  German  Trenches 
to  Design  Sewer  Systems 

Sir:  We  received  on  Sept.  3  a  letter 
from  Dr.  Karl  Imhoff,  and  knowing  that 
many  of  your  readers  will  be  glad  to  hear 
from  him  I  send  you  the  following  item: 

Since  last  October  his  regiment  has  been 
in  the  trenches  in  western  France.  They 
were  so  well  entrenched  that  there  had  been 
but  little  effective  fighting  and  hardly  any 


losses.  Imhoff  has  devoted  himself  for  eight 
months  almost  exclusively  to  military 
studies  and  training,  and  is  in  the  best  of 
health  and  sends  kindest  greetings  to  his 
American  friends. 

During  this  summer  Germany  has  given 
her  soldier  officers  on  the  western  front 
liberal  vacations.  Dr.  Imhoff  was  going 
off  on  leave  of  absence  for  six  weeks.  Dur- 
ing this  time  he  expected  to  complete  his 
designs  for  the  sewerage  system  of  the 
Wupper  district,  including  Elberfeld  and 
Barmen,  which  he  left  unfinished  when  the 
war  broke  out.  He  is  now  about  to  return 
to  his  regiment. 

From  other  sources  I  learn  that  the  Ger- 
man Government  has  been  building  a  large 
number  of  Imhoff  tanks  as  a  part  of  its 
general  work  of  sanitation  in  the  cities  of 
Belgium  and  northern  France  occupied  by 
the  German  army. 

Rudolph  Hering, 
Consulting  Engineer. 

New  York  City. 


Experiments  to  Determine  Stresses 
in  Parts  of  Rope  Falls 

Sir  :  I  read  with  much  interest  the  article 
on  page  78  of  the  Engineering  Record  of 
July  17,  by  A.  S.  Beale,  describing  the  low- 
ering of  a  79-ton  derrick  car  from  an  ele- 
vated structure  by  its  own  power. 

In  analyzing  the  stress  in  the  rigging 
used,  Mr.  Beale  considers  the  load  distri- 
bution among  the  various  parts  of  the 
tackle  due  to  the  friction  of  sheaves  and 
binding  of  the  cable.  He  says,  "The  amount 
of  increased  stress  in  the  standing  part  over 
that  in  the  lead  line  was  a  matter  of  esti- 
mate, since  up  to  the  present  nothing  on  the 
subject  has  been  published."  Not  long  ago 
we  had  occasion  to  calculate  stresses  in  a 
somewhat  similar  tackle  and  found  a  for- 
mula taken  from  Weisbach's  "Mechanics  of 
Hoisting  Machinery"  that  gives  the  effi- 
ciency of  both  fixed  and  moving  pulleys. 
The  efficiency  of  a  fixed  pulley  is 

J. 1 

^       1  +  C  —  -f  2s  -  sin  L 
r  r 

in  which  d  =  diameter  of  rope;  r,  effective 
radius  from  center  of  sheave  to  center  of 
rope;  P,  radius  of  sheave  pin;  2L,  arc  of 
contact  of  rope  on  sheave ;/  s,  coefficient  of 
friction  (0.08) ;  C,  empirical  constant. 

The  efficiency  of  a  pulley  moving  up  with 
a  load  is  (1  -\-K)/2K,  and  the  efficiency  of 
a  pulley  lowering  the  load  is  2/(1  -|-X). 

For  the  value  C  in  our  problem  we  used 
C  =  1.8,  which  is  a  value  determined  from 
experiments  by  the  American  Bridge  Com- 
pany, using  %-in.  wire  rope.  These  experi- 
ments are  described  in  the  "Transactions" 
of  the  American  Society  of  Civil  Engineers 
of  1903,  volume  71,  page  161,  and  also  in 
the  Engineering  Record  of  1903,  volume  48, 
page  307.  The  American  Civil  Engineer's 
Pocket  Book  also  has  a  similar  formula,  and 
extracts  from  the  American  Bridge  Com- 
pany's experiments,  on  page  1225. 

These  experiments  showed  results  that 
agree  closely  with  the  values  calculated  by 
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the  W'eisbach  formula.  They  determined  a 
number  of  values  for  the  constant  C,  de- 
pending on  the  size  and  material  of  the 
cable  or  rope  used.  However,  only  one 
value  of  C  for  wire  rope,  that  for  the  ^i-in. 
size,  was  determined.  It  would  seem  that 
further  experiments  to  determine  the  rela- 
tion between  the  size  of  rope  and  the  value 
of  C  would  be  of  much  value  to  the  pro- 
fession. C.  S.  Adams. 
Douglas,  Ariz. 


Sloping  Versus  Curved  Crowns  for 
Highways 

Sir:  Mr.  Farley's  letter  on  "Sloping 
Versus  Curved  Crowns  for  Highways"  in 
your  issue  of  Aug.  7,  page  174,  I  have  read 
with  interest.  I  agree  with  him  in  favor  of 
the  sloping  crown. 

A  month  ago  I  took  an  auto  trip  to  Lake 
Erie  over  the  Ohio  roads  from  here  to 
Warren,  Ohio,  and  from  there  to  Geneva. 
Some  of  the  "dirt"  roads  in  this  section 
have  such  excessive  curved  crowns  that  it 
was  all  I  could  do  to  keep  my  car  from 
going  into  the  ditch  when  turning  off  the 
middle  of  the  road  to  let  another  car  pass. 
And  the  road  was  not  wet.  Of  course,  some 
will  say  that  this  would  happen  on  a  sloping 
as  well  as  on  a  curved  road,  but  I  claim  it 
would  not  near  as  much.  There  is  also  the 
advantage,  as  stated  by  Mr.  Farley,  in  the 
sloped  road  in  being  able  to  use  the  road 
grader  or  drag,  finishing  at  one  operation. 

I  am  very  much  opposed  to  a  high  crown, 
the  disadvantages  being  as  above  stated. 
The  crown  should  be  just  enough  to  let  the 
water  run  off — about  %  in.  fall  per  foot  on 
a  paved  surface  and  1/2  in.  on  a  dirt  surface. 

In  connection  with  this,  it  might  be  well 
to  say  that  many  of  our  dirt  roads  could 
be  kept  in  good  condition  by  using  a  log 
drag  just  after  a  rain.  Instead  of  doing 
this,  some  simple-minded  supervisor  on  a 
road  which  I  passed  over  this  summer  had 
thrown  the  dirt  and  grass  from  the  ditches 
into  the  ruts.  Surely,  the  fools  are  not  all 
dead  yet! 

The  above  is  about  on  a  par  with  the 
State  Highway  Department  of  our  State  a 
few  years  ago  (in  1912,  for  example),  who 
built  "waterbound  macadam"  on  our  Alle- 
ghany Mountain  highways.  I  must  say  to 
the  credit  of  the  present  administration, 
however,  that  I  do  not  believe  they  are 
doing  that  now.  The  above  highway,  of 
course,  at  the  first  heavy  rain,  washed 
out ;  "and  the  end  of  it  was  worse  than  the 
beginning."  A.  E.  DUCKHAM, 

Pittsburgh.  Consulting  Engineer. 


Curved     Overhang     Suggested    for 
Galveston  Sea-Wall 

Sir:  I  have  read  the  editorial  and  two 
articles  on  the  Galveston  storm  in  the  En- 
gineering Record  of  Aug.  28. 

Your  remark,  on  page  247,  that  "there  is 
an  opportunity  for  profitable  study  in  what 
might  be  termed  a  secondary  line  of  de- 
fense along  the  waterfront,  some  provision 
for  holding  back  water  blown  inland  from 
the  .sea-wall"  is  correctly  suggested,  but 
would  it  not  be  in  order  to  prevent  the 
heaviest  of  the  water  blown  in  from  falling 
on  the  city  side  of  the  wall  ?  I  know  of  sea- 
walls that  materially  reduce  this  trouble, 
and  it  can  be  minimized,  though  not  alto- 
gether averted  under  such  extraordinary 
conditions  as  those  at  Galveston,  by  carry- 
ing the  wall  (see  profile,  page  274)  about 


4  ft.  higher,  vertically,  on  the  back,  but  on 
the  front  (sea  side)  commence  a  curve  at 
the  existing  top  and  curve  outward  in  a 
uniform  circular  arc,  until,  at  the  4-ft.  su- 
perelevation, it  has  a  lV2-ft.  overhang  from 
the  existing  face.  This  would  make  the 
width  of  the  parapet  on  top  5  +  1^/3  =  6V2 
ft.  This  parapet  should  be  made  in  one 
solid  monolith,  securely  anchored  to  the 
top  of  the  existing  wall,  for  the  overturning 
force  will  be  tremendous.  This  will  throw 
the  wave  mass  outward,  and  while  some  of 
it  will  be  blown  inside  the  back  of  the  wall, 
it  will  be  mostly  spray.  The  curve  now 
in  front  is  exactly  adapted  to  cause  the 
damage  that  occurred. 


New  Concrete  Elevator  at  Galveston 

Withstood  Hurricane 

Sir:  We  are  sending  you  a  photograph 
that  may  possibly  be  of  interest — a  large 
concrete  grain  elevator  completed  at  Gal- 
veston, Tex.,  in  June  of  this  year,  and 
erected  by  the  Southern  Pacific  to  replace 
a  wooden  elevator  that  was  burned  late  in 
1914.  The  builders  were  James  Stewart  & 
Company.  Although  it  was  feared  that  tall 
buildings  would  be  demolished  during  the 
recent  Galveston  hurricane,  we  learn  that 
this  building  came  through  the  storm  in  fine 
shape  with  no  injury  except  that  the  win- 
dow glass   was   smashed   by   flying  debris. 


rniS  NEW  ELEVATOR  AT  GALVESTON    WITHSTOOD   THE   RECENT   STORM 


The  most  important  work  now  needed 
to  be  done  is  to  raise  the  channel,  or  port, 
side  of  the  city  about  10  ft.  to  get  it  above, 
not  the  tidal  wave,  but  the  bay  wave,  when 
the  wind,  as  it  generally  does,  whips  into 
the  north  and  drives  the  waters  piled  up 
in  the  bay  (which  has  an  area  of  271  sq. 
mi.)  against  the  "waterfront,"  not  'sea 
front,"  while  the  great  gulf  swell  is  still 
coming  in  against  this  wave  from  the  bay. 
This  work  was  proposed,  I  understand,  at 
the  time  the  sea-wall  was  built,  but  evi- 
dently the  great  cost  of  raising  the  whole 
waterfront  of  the  city  staggered  the  finan- 
cial source,  and  it  was  left  to  good  luck 
to  save  the  city  from  inundation  from  that 
side. 

As  to  the  sea-wall  it  is  a  splendid  engi- 
neering and  constructive  work.  I  do  not 
criticize  it.  It  has  proved  itself  adequate 
to  withstand  the  shock  of  a  hurricane  which 
struck  it  fair  and  square.  My  suggestion 
looks  to  mitigation  of  the  disaster  along 
the  boulevard  back  of  it,  and  to  do  on  the 
waterfront,  by  a  wall  or  ramp,  what  was 
originally  intended. 

E.   L.   CORTHELL, 

Consulting  Engineer. 
North   Egremont,   Mass. 


The  basement  was  flooded  with  sea  water, 
but  this  seems  to  have  done  no  harm. 
Naturally  we  are  pleased  that  this  happens 
to  be  an  Alpha  cement  structure. 

S.  Roland  Hall, 
Advertising  Manager,  Alpha   Portland  Ce- 
ment Company. 
Easton,  Pa. 


Timber  Lands  in  the  Chugach  Na- 
tional Forest  in  Alaska,  amounting  to 
5,802,000  acres,  or  about  half  the  total  area 
of  the  tract,  have  been  returned  to  the  pub- 
lic domain  by  a  proclamation  recently 
signed  by  President  WiLson.  The  timber 
effected  is  located  in  three  large  tracts: 
one  along  the  entire  southerly  slope  of  the 
Chugach  Mountains,  the  second  lying  north- 
east of  Seward,  between  Resurrection  Bay 
and  Kings  Bay,  and  the  third,  northwest 
of  the  Kenai  Mountains  in  the  region 
around  Tustamena  and  Skilak  Lakes. 
These  areas,  which  are  to  be  crossed  by  the 
Government  railroad,  do  not  include  the 
better  grade  of  timber.  The  Alaskan  En- 
gineering Commission  has  been  authorized 
to  cut  85,000,000  ft.  b.m.  of  timber  for  use 
in    constructing   the   Government    railroad. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
sketches. — Editor.] 
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Device  Helps  Auto  Truck  Remove 
Chutes  Through  Street  Decking 

A  SHEAVE  mounted  on  a  4-in.  plank  in 
the  corners  of  which  are  four  spikes  to 
keep  it  from  sliding  has  been  rigged  to  save 
labor  in  removing  vertical  chutes  hung 
from  the  street 
decking  on  the  '' 
138th  Street- 
Southem  Boule- 
vard section  of 
the  east  branch  of 
the  new  Bronx 
subway  in  New 
York  City.    These 
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onto  one  of  the  auto  trucks  instead  of  pull- 
ing the  chutes  out  by  hand,  and  tried  it 
with  success.  H.  R.  Shailer,  general  super- 
intendent of  the  Richard  Carvel  Company, 
Inc.,  the  contractors,  witnessing  the  de- 
struction of  good  manila  rope  caused  by 
this  practice  of  using  the  rough  edge  of 
the  hole  in  the  decking  as  a  sheave,  had 
this  simple  device  built. 

In  operation  the  block  carrying  the  sheave 
is  set  on  the  decking  at  the  hole  through 
which  the  chutes  are  to  be  raised.  A  %,-ln. 
manila  rope  is  dropped  down  the  hole,  tied 
around  the  bottom  of  the  chutes,  laid  over 
the  sheave  and  the  upper  end  tied  to  an 
auto  truck.  As  the  truck  takes  a  strain  the 
spikes  in  the  device  bite  into  the  wood  deck- 
ing and  prevent  its  slipping.  As  the  truck 
moves  the  chutes  rise  up  out  of  the  hole, 
guided  by  two  men,  who  keep  them  from 
fouling  and  detach  the  sections  as  they 
come  up.  The  device  is  said  to  work  very 
well,  and  much  time  has  been  saved  by  this 
method  in  moving  these  drop  chutes  from 
place  to  place. 


The  wrought-iron  whirling  plate  is  30 
in.  in  diameter  and  is  divided  into  four 
sectors  by  angle-iron  plates  forming  verti- 
cal, radial  ridges  which,  as  the  plate  r^r 
volves,  act  in  the  same  way  as  the  vai)teft 
of  a  centrifugal  pump  and  cast  the  sai}4f 
outward  upon  the  road  surface  in  the  forrti' 
of  an  evenly  distributed  shower.  The 
sprinkler  will  spread  sand  over  a  10-ft. 
width  of  roadway.  When  the  truck  travels 
at  the  rate  of  3  miles  per  hour  the  disk 
rotates  at  a  speed  of  285  r.p.m. 


SPIKES    PREVENT    SLIDING 

chutes,  which  are  made  of  5-ft.,  tele- 
.scoping,  circular  sections,  were  formerly 
pulled  up  with  much  heaving  and  strong 
language  by  a  full  crew  of  laborers 
hauling  on  a  rope  attached  to  the  bottom 
section  of  spout.  The  chutes  nest  about  one 
foot,  which  makes  them  stiff  enough  to  come 
up  as  a  column,  the  sections  being  detached 
at  the  top  as  they  come  above  the  decking 
A  foreman  got  the  idea  of  hitching  the  rope 


Oiled  Roads  Quickly  Sanded  by 
Whirling  Disk  on  Motor  Truck 

BY  attaching  to  the  rear  of  a  motor 
truck  a  hopper  which  feeds  onto  a  cir- 
cular plate  rotated  by  bevel  gears  and  a 
chain  and  sprocket  drive  from  the  rear 
axle  of  the  machine,  the  cost  of  spreading 
sand  on  freshly  oiled  roads  has  been  re- 
duced at  Victoria,  B.  C.  The  accompany- 
ing photographs,  received  from  Charles  H. 
Rust,  city  engineer,  show  how  the  device 
is  operated.  Shovelers  stationed  in  the 
body  of  the  truck  keep  the  hopper  filled 
with  sand  and  the  rate  of  flow  may  be 
controlled  at  the  bottom  opening  by  a  slid- 
ing plate. 


Buggy  Bodies  Mounted  on  Truck 
Fill  the  Bill  as  Concrete  Car 

By  F.  C.  JEWETT 

Superintendent,  Quinlan  86  Robertson,  Ltd., 

Campbellford,  Ont. 

ASIDE-DUMPING  concrete  car  of  req- 
uisite capacity  which  would  pass  clear- 
ance limits  that  were  too  narrow  for  an 
ordinary  concrete  car  of  the  same  capacity 
is  shown  in  the  accompanying  photograph. 
This  home-made  car  was  used  in  concreting 
a  100-ft.  gap  left  in  a  retaining  wall  along 
the  Trent  River  at  Campbellford,  Ont.  Part 
of  the  contract  on  this  section  of  the  Trent 
canal  consisted  of  building  a  concrete  wall 
on  each  side  of  the  Trent  River,  which  is 
here  used  as  the  canal.  Near  the  south  end 
of  the  town  the  river  is  crossed  by  a  bridge 
belonging  to  the  Grand  Trunk  Railway. 
The  approach  on  the  east  side  of  this 
bridge  is  an  earth  fill  about  35  ft.  high,  the 
top  of  which  is  approximately  10  ft.  higher 
than  the  top  of  the  wall. 

The  walls  were  first  completed,  leaving 
out  a  short  section  of  the  east  wall  about 
100  ft.  long  through  this  embankment. 
Last  February  three  rows  of  piles  were 
driven  on  each  side  of  the  location  of  the 
wall  in  the  embankment  by  a  track  pile- 


SAND  SPRINKLER,  RUN  BY  THE  MOTOR  OF   THE  TRUCK.   SPREADS   AN   EVEN  LAYER  OF  SAND  AT   LOW   COST  ON  REPAIR  WORK 
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driver.  These  were  capped  and  decked  to 
carry  the  railway  of  track  while  the  sec- 
tion of  the  wall  was  being  finished.  The 
excavation  for  the  wall  between  these  bents 
was  then  made,  using  heavy  cross-braces. 
On  account  of  the  cold  winter  weather  the 
sides  of  this  cut  gave  no  trouble,  but  stood 
up  straight. 

To  concrete  this  section  of  wall  a  Smith 
hand  mixer  was  set  up  on  the  backfill  be- 
hind the  end  of  the  completed  wall  north 
of  the  railway  embankment,  where  gravel 
could  be  easily  delivered  by  teams.  The 
mixer  was  blocked  up  about  3  ft.  so  as  to 
dump  into  the  distributing  car.  This  car 
was  made  by  bolting  two  concrete  buggies, 
from  which  the  wheels  had  been  removed, 
side  by  side  on  a  long,  light  four-wheel 
truck  of  24-in.  gage  that  had  formerly  been 
used  in  the  machine  shop.  A  track  was 
built  from  the  mixer  along  the  section  of 
wall  level  with  the  top  of  the  forms.  This 
was  located  so  that  the  buggies  dumped 
directly  into  the  form,  which  was  only  3 
ft.  wide  at  the  top. 

One  man  could  handle  the  car,  dump  the 


concrete  and  make  the  round  trip  with 
little  delay  to  the  mixing,  although  on  the 
longer  runs  an  additional  man  was  put  on 
to  speed  things  up.  On  each  trip  the  car 
took  four  or  five  batches  in  the  two 
buggies.  In  this  way  an  average  of  32  cu. 
yd.  was  placed  per  10-hr.  day.  With  this 
car  no  concrete  was  slopped  outside  the 
forms,  as  would  have  been  the  case  with 
wheelbarrows  or  buggies,  and  the  car- 
penters were  able  to  work  under  the  track 
whenever  necessary  without  inconvenience. 
A  standard  concrete  car  of  the  same  ca- 
pacity would  not  have  had  suflScient  clear- 
ance to  operate  under  the  railroad  track. 

The  contractors  for  this  section  are 
Quinlan  &  Robertson,  Ltd.,  for  whom  the 
writer  had  charge  of  the  work. 

Special  Equipment  to  Cast  and 
Handle  Large  Concrete  Blocks 

THE  SEVEN-TON  "strong  back,"  as  the 
special  grapple  shown  in  one  of  the  ac- 
companying views  is  called  on  the  job,  is 
being  used  to  handle  60-ton  cellular  concrete 


blocks  in  the  casting  and  storage  yards  of 
Foley  Bros.,  Welch,  Stewart  &  Farquier, 
who  are  building  the  new  Ocean  Terminals 
at  Halifax,  N.  S.  The  other  illustration 
shows  one  of  the  blocks  being  poured  and 
another  being  finished.  These  blocks  are 
cast  in  a  large  yard  with  concrete  made 
in  the  central  mixing  plant  shown  in  the 
photographs.  Collapsible  steel  forms  are 
used.  When  hardened,  the  blocks  are  loaded 
on  cars  by  the  150-ton  Industrial  crane  and 
either  stored  or  sent  to  the  water  front. 
Here  they  are  to  be  laid  up  in  a  wall  more 
than  a  mile  long,  comprising  a  quay  wall, 
a  1250-ft.  pier  and  two  steamship  basins. 
The  blocks  will  be  laid  on  a  level  bed-rock- 
and-concrete  foundation  prepared  by  a  large 
diving  bell.  They  are  to  be  laid  up  to  the 
coping  of  the  wall,  and  then  the  open  cells 
will  be  filled  with  reinforced  concrete,  bond- 
ing the  blocks  into  a  continuous  wall.  L. 
G.  Fuller  is  superintendent  of  the  work 
for  the  contractors. 


Dynamite   Placed   in    Canvas  Ring 
Cuts  Cylinder  Pier  Off  Smooth 

SOME  3-ft.  concrete  cylinder  piers  with 
',  2-in.  sheet  steel  shells  were  recently 
cut  off  smooth  below  water  by  placing  a 
charge  of  dynamite  around  each  in  a  can- 
vas collar,  sunk  to  the  level  of  the  mud 
bottom. 

A  condition  of  the  job,  according  to  the 
Du  Pont  Magazine,  was  that  the  break  at 
the  mud  line,  8  ft.  under  water,  should  be 
a  smooth  one.  The  first  attempt  was  made 
by  placing  three  charges  of  dynamite  in 
twenty-four  holes  drilled  into  the  pier  at 
the  mud  line  in  three  groups  of  eight  holes 
each.  This  charge  cut  oflf  the  pier,  but  left 
a  jagged  top. 

Mr.  Bolger,  who  was  in  charge  of  the 
blasting,  then  made  a  canvas  pocket  of 
2-in.  diameter,  a  little  more  than  10  ft. 
long.  This  was  loaded  full  with  sticks  of 
dynamite,  tied  around  the  next  pier  as  a 
collar,  and  slid  down  to  the  mud  line.  When 
the  shot  was  fired  the  pier  cracked  off  level 
with  the  mud,  leaving  a  surface  almost  as 
smooth  as  a  saw  cut. 


Metallic  Tin  is  now  mined  in  Alaska. 
According  to  the  U.  S.  Geological  Survey 
526  tons,  valued  at  $380,000,  were  pro- 
duced there  in  1914.  The  ore  is  reduced 
in  Wales,  at  Singapore,  arid,  very  recently, 
at  Seattle. 
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NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Rock  Slide  Causes  Second  Col- 
lapse of  Subway  Decking 

One  Life  Lost  in  Accident  at  Broadway  and  38th 
Street,  New  York  City — Steel  Set  in  Col- 
lapsed Seventh  Avenue  Section 

A  slide  of  schist  from  the  west  wall  of  the 
subway  cut  on  Broadway  just  above  Thirty- 
eighth  Street,  New  York  City,  at  about  7.30 
p.  m.  on  Sept.  25,  carried  away  the  posts  sup- 
porting the  decking  on  that  side  of  the  street 
for  about  50  ft.  in  the  rear  of  the  needlebeams 
at  the  heading,  causing  that  half  of  the  road- 
way to  fall  into  the  cut,  and  the  two  street-car 
tracks  and  the  other  half  of  the  roadway  to 
sag.  An  empty  taxicab,  standing  directly 
over  the  slide,  and  three  pedestrians,  one  of 
whom,  a  woman,  was  killed,  fell  into  the  hole. 
A  workman  below  was  also  injured.  A  street 
car  which  was  on  the  edge  of  the  sagged  sec- 
tion of  the  tracks  was  backed  to  safety  by  its 
motorman. 

Decking  Stands  Up  Well 

Contrary  to  what  occurred  in  the  total 
collapse  on  Seventh  Avenue  on  Sept.  22,  the 
Broadway  decking  behaved  exactly  as  might 
have  been  predicted.  That  part  from  beneath 
which  the  posts  were  swept  fell  in,  and  the 
rest  stood  up  very  well,  with  a  little  sagging 
in  the  immediate  vicinity  of  the  gap.  This 
section  is  under  construction  by  the  U.  S. 
Realty  &  Improvement  Company,  on  whose 
work  the  Seventh  Avenue  accident  happened. 
The  same  type  of  street  support  as  gave  way 
on  Seventh  Avenue  was  used  in  the  Broadway 
cut.  The  behavior  of  the  Broadway  construc- 
tion is  thought  to  indicate  that  there  is  nothing 
radically  wrong  with  the  system  of  supporting 
the  street  used  on  the  two  sections.  The  rock 
slide  acted  across  the  cut,  whereas  rock  hurled 
from  a  blast  in  the  heading  would  act  in  line 
with  the  cut;  but  the  slide  at  Thirty-eighth 
Street  took  out  enough  posts  to  demonstrate 
that  the  strength  of  this  type  of  street  sup- 
port under  accident  conditions  is  by  no  means 
inconsiderable. 

Concealed  Cracks  Cause  Slide 

The  rock  at  Thirty-eighth  Street  and  for 
some  distance  south  is  a  partly-weathered  mi- 
caceous schist,  the  treacherous  character  of 
which  has  been  well  known  since  the  Pennsyl- 
vania tunnels  were  driven  through  it  under 
Thirty-third  Street  some  time  ago.  On  this 
account  great  care  has  been  taken  to  underpin 
all  buildings  along  this  part  of  Broadway  to 
subgrade  of  the  new  subway.  The  strike  of 
this  formation  at  Thirty-eighth  Street  is  ap- 
proximately parallel  to  Broadway,  while  the 
dip  is  more  than  60  deg.  to  the  west.  Fearing 
cleavage  planes  along  the  dip,  the  engineers 
had  carefully  watched  the  east  side  of  this  sec- 
tion for  signs  of  a  slide.  A  crack  here  would 
have  shown  in  the  cut;  but  the  almost  vertical 
cracks  which  the  slide  on  the  other  side  shows 
to  have  existed  under  the  west  sidewalk  above 
Thirty-eight  Street  were  not  apparent,  either 
under  the  sidewalk  or  in  the  short  crosscut  at 
Thirty-eighth  Street,  when  examinations  of 
this  side  of  the  excavation  were  made  on  Sept. 
2.3  and  24  by  engineers  of  the  Public  Service 
Commission  and  the  contractor.  Cross-sec- 
tions of  the  cut  show  that  the  west  face,  prior 
to  the   collap.se,   was   practically   vertical. 

Noted  Engineers  Called  In 

Henry  H.  Quimby,  chief  engineer  of  the 
Philadelphia  Department  of  City  Transit, 
came  to  New  York  on  Sept.  2.3  to  look  at  the 
collapse  on  Seventh  Avenue.  The  New  York 
Public  Service  Commission  instructed  Alfred 
(Continued  on  page  430,  third  column) 


Animated  Discussion  on  Wide  Range  of  Subjects 

Marks  Concluding  Sessions  of  International 

Engineering  Congress 

Irrigation  Held  to  Be  a  Human  Problem — State  Supervision  Suggested — 
Experts  Discuss  Flood  Prevention,  Dams  and  Waterways— Trend 
of  Development  Indicated  by  Opinions  on  Bridge  Building — Technical  Ed- 
ucation Should  Be  Broad — Municipal  Engineers  Condemn  Pavement  Cuts 

So  far  as  the  civil  engineering  membership  of  the  Congress  was  concerned  hydroelec- 
tric development,  railway  electrification  and  irrigation  were  the  outstanding  features 
of  the  latter  half  of  the  International  Engineering  Congress  in  San  Francisco  which 
ended  last  week.  These  subjects  naturally  engaged  the  attention  of  a  great  many  engi- 
neers  on  the   Pacific  Coast.     The  discussions  were  lively,  varied  and  valuable. 


Assail  Ferris  Bill  at  Water 
Power  Conference 

Heated   Debate  Centers  on  State  Versus  Federal 
Control  of  Western  Resources 

As  a  result  of  the  Western  States  Water 
Power  Conference  held  in  Portland,  Ore.,  last 
week  resolutions  were  adopted  by  the  delegates 
on  Thursday,  Sept.  23,  strongly  urging  the 
contention  of  State  rights  as  opposed  to  gov- 
ernmental control  and  contending  that  the 
Western  States  are  fully  capable  of  dealing 
with  water-power  legislation  themselves. 
Many  of  the  States  object  strongly  to  the 
Ferris  bill. 

The  resolution  specifically  called  for  a  decla- 
ration from  Congress  recognizing  and  acknowl- 
edging that  the  interest  of  the  United  States 
in  the  public  lands  should  be  subject  to  the 
jurisdiction  and  eminent  domain  of  the  States 
in  which  the  lands  are  located.  It  was  con- 
tended by  the  delegates  that  the  State  owner- 
ship of  the  water  was  far  more  valuable  than 
the  federal  government's  ownership  of  the 
land,  and  that  the  States  could  handle  the  situ- 
ation from  that  viewpoint. 

The  conference  was  the  direct  result  of  a 
resolution  passed  by  the  Oregon  Legislature  in 
the  spring  of  this  year  calling  for  a  conference 
of  delegates  from  Western  public-land  States. 
In  consequence,  fourteen  Western  States  ap- 
pointed delegates,  and  of  these  fourteen  States 
all  but  South  Dakota  and  New  Mexico  were 
represented  at  the  convention. 

The  first  two  days  of  the  conference  were 
spent  largely  in  listening  to  addresses  by  well- 
known  officials  and  utility  operators.  The  posi- 
tion of  the  government  was  outlined  by  Messrs. 
Tallman,  Graves  and  Merrill,  and  Senator 
Chamberlain  of  Oregon  stoutly  upheld  the 
merits  of  the  Ferris  bill.  Messrs.  Dawson, 
Piles,  Roemer  and  Ralston  spoke  in  favor  of  a 
logical  conservation  that  would  permit  develop- 
ment of  the  country's  resources  on  an  econom- 
ical basis. 

WateffPower  Franchises 

In  discussing  the  terms  of  federal  water- 
power  franchises  John  H.  Roemer  recom- 
mended the  indeterminate  permit  with  an  ini- 
tial fixed  period  of  fifty  years.  He  suggested 
that  an  independent  tribunal,  such  as  the  Inter- 
state Commerce  Commission,  be  intrusted  with 
the  administrative  features  of  such  legislation. 

"Unless  Congress  will  recognize  the  fact  that 
men  of  affairs  will  not  engage  in  any  under- 
taking where  they  must  suffer  restrictions  and 
bear  burdens  to  which  others  engaged  in  the 
same  business  are  not  subject,"  Mr.  Roemer 
declared,  "it  would  be  better  to  allow  the  exist- 
ing laws  to  remain,  with  perhaps  an  amend- 
ment negativing  the  power  of  any  public  official 
(Continued  on  page  432,  first  column) 


Irrigation 

Irrigation  was  discussed  at  four  sessions, 
the  first  being  devoted  to  a  general  considera- 
tion of  its  economic  advisability.  Throughout 
the  discussions  there  was  insistence  upon  the 
human  and  economic,  rather  than  the  engineer- 
ing, aspect  of  the  subject.  A  number  of  the 
speakers  expressed  the  belief  that  in  this  coun- 
try we  would  shortly  be  forced  to  assist  settlers 
by  building  houses  for  them  and  selling  them 
equipment  on  time.  In  support  of  this  policy 
there  were  cited  the  experiences  of  Australia, 
Italy,  Spain,  and  of  the  Canadian  Pacific  Rail- 
way. 

It  was  pointed  out  by  several  speakers  that 
men,  inexperienced  in  irrigation  farming,  were 
allowed  to  go  on  projects,  with  the  inevitable 
result.  Unfortunately,  too,  these  men  have 
been  lead  into  the  belief  that  irrigation  farm- 
ing offered  large  and  certain  profits.  The 
proper  procedure  is  to  develop  a  large  project 
unit  by  unit,  not  taking  up  a  new  section  until 
the  previous  ones  are  settled  and  in  service. 
G.  N.  Houston  of  Calgary  pointed  out  that  in 
sections  where  irrigation  is  not  an  absolute 
necessity,  but  is  resorted  to  merely  for  the 
purpose  of  increasing  crops,  the  settler  with 
insufficient  capital  will  not  go  to  the  expense 
of  preparing  his  land  for  water  but  will  con- 
tinue to  use  dry  farming  methods. 

State  Supervision 

At  one  of  the  later  sessions  Prof.  Charles 
D.  Marx  of  Palo  Alto  and  Major  P.  M.  Norboe 
of  Sacramento  related  the  efforts  made  in  Cali- 
fornia to  secure  State  supervision  of  private 
irrigation  enterprises  in  much  the  same  man- 
ner as  the  railroad  commission  supervises  the 
finances  and  operation  of  public  utilities.  Un- 
der the  present  State  law  plans  for  projects 
are  submitted  to  the  State  authorities  but  no 
machinery  or  funds  are  available  to  insure  the 
execution  of  the  works  in  accordance  with  the 
approved  plans.  The  object,  of  course,  is  to 
give  standing  to  the  securities  of  irrigation 
companies  but  that  object  cannot  be  attained 
under  present  legislation.  Efforts  are  to  be 
made  to  secure  the  passage  of  an  adequate  act 
in  the  near  future. 

Underground  waters  as  irrigation  supplies 
came  in  for  considerable  discussion,  prompted 
by  the  paper  of  G.  E.  P.  Smith  of  Tucson  on 
that  subject.  Charles  H.  Lee  of  Los  Angeles 
strongly  advocated  legal  control  of  ground 
water  in  somewhat  the  same  fashion  as  surface 
supplies  are  controlled  by  the  State.  Other 
speakers,  including  J.  C.  Nagle  of  Austin, 
Tex.,  and  Major  Norboe  indorsed  Mr.  Lee's 
position. 

Duty  of  Water 

The  discussion  of  the  duty  of  water  brought 
out  clearly  that  averages  for  water  application 
to  various  crops  are  entirely  untrustworthy, 
the  requirements  for  any  given  crop  varying 
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,tT**tly  in  different  localities,  depending  upon 
.  slope  and  location  of  the  land,  rate  of  evapora- 
tion and  plant  transpiration,  etc.  For  ex- 
ample, alfalfa  in  some  sections  of  Arizona  re- 
quires only  1  acre-foot  while  in  others  6  acre- 
feet  are  needed.  In  this  connection,  too,  at- 
tention was  called  to  the  effect  of  temperature 
of  water  upon  production,  snow  water  supplies 
tending  to  give  lower  yields  than  warmer 
sources  under  the  same  soil  and  climatic  con- 
ditions. Most  of  the  speakers  who  joined  in 
the  discussion  emphasized  the  need  for  care- 
ful studies  of  duty  under  different  conditions 
and  then  the  practical  application  of  the  data 
determined. 

Flood  Prevention 

In  the  session  on  flood  prevention  there  was 
much  highly  technical  discussion  on  the 
regimen  of  rivers  in  alluvial  and  glacial  val- 
leys and  also  upon  the  cycle  which  a  river 
■  system  g«es  through  in  order  to  regain  stable 
iMilditions  when  a  by-pass  has  been  formed, 
bi  explaining  the  solution  of  the  Sacramento 
Valley  problem  C.  E.  Grunsky  said  that  it  con- 
sisted essentially  in  making  the  stream  carry 
all  the  flow  possible  by  the  highest  practicable 
levee  and  then  letting  the  surplus  go  into  the 
natural  basins  in  the  valley  through  the  by- 
passes. Abraham  Gideon  of  Manila  told  about 
H  flood  of  40,000  sec.-ft.  in  the  Pasig  River, 
which  has  a  normal  flow  of  6000  sec.-ft.  One 
xtf  the  tributaries  alone  during  that  flood  car- 
ried 65,000  sec.-ft.  from  a  drainage  area  of  only 
100  sq.  miles,  while  the  total  watershed  is 
300  sq.  miles.  On  examination  it  was  found 
that  the  surplus  waters  had  backed  from  this 
tributary  into  a  large  lake  which  thus  served 
as  a  retention  reservoir.  Had  this  not  been 
available  the  water  in  the  city  of  Manila  would 
have  been  15  to  18  ft.  deep.  Moreover,  due  to 
the  lake,  the  high  water  lasted  for  several 
days. 

Dams 

In  discussing  the  paper  on  dams,  prepared 
by  Arthur  P.  Davis  and  D.  C.  Henny,  John  S. 
Eastwood  of  San  FVancisco  stated  that  the 
multiple-arch  dam  does  not  come  into  its  own 
until  fairly  good  heights  are  reached.  He  was 
of  the  opinion,  too,  that  the  earth  dam  can 
compete  with  the  multiple-arch  dam  only  when 
hydraulic  sluicing  is  possible.  In  his  judg- 
ment there  would  be  no  trouble  in  carrying  a 
multiple-arch  dam  to  a  height  of  200  ft.  and 
at  a  lower  cost  than  for  any  other  type. 
Gardner  S.  Williams  of  Ann  Arbor,  Mich.,  on 
the  other  hand,  referring  to  the  multiple  type 
of  arch  dam  built  under  his  direction  in  Michi- 
gan and  Wisconsin,  felt  that  their  province 
was  mainly  for  the  lower  structures. 

Waterways 

In  the  session  on  waterways  Col.  C.  McD. 
Townsend,  discussing  Col.  C.  S.  Riche's  paper 
on  inside  route  waterways,  stated  that  the  in- 
tracoastal  waterway  is  illogical  as  a  transpor- 
tation route  for  through  freight.  The  cheapest 
transportation  in  the  world  is  by  ocean  steam- 
ships. A  Mississippi  River  packet,  for  ex- 
ample, bums  thirty-eight  times  as  much  coal 
per  ton-mile  as  a  large  lake  freighter  with  a 
speed  of  12  miles  per  hour.  Insurance  rates, 
too,  are  higher  on  inland  waters.  On  the  Mis- 
sissippi they  exceed  10  per  cent;  consequently, 
few  vessels  are  insured.  In  a  thinly  settled 
region.  Colonel  Townsend  believed,  where  rail- 
roads must  charge  1  cent  per  ton-mile  a  canal 
may  compete  as  a  freight  carrier,  but  in  a 
thickly  settled  region  where  the  railroad 
charges  are  three  to  four  mills  per  ton-mile  a 
small  canal  cannot  compete  successfully. 

In  discussing  the  commerce  on  the  River 
Rhine,  Colonel  Townsend  pointed  out  that  in 
1883  the  Rhine  commerce  amounted  to  3,800,000 
tons  while  that  of  the  Mississippi  passing  St. 
Louis  was  2,000,000  tons.  In  1913  the  com- 
merce of  the  Mississippi  past  St.  Louis  had 
not  increased,  but  that  of  the  Rhine  had 
reached  28,000,000  tons.  The  figures  for  the 
Mississippi,  of  course,  do  not  include  the  com- 


merce coming  down  the  Ohio,  which  enters  the 
Mississippi  at  Cairo. 

Railway  Bridges 

Railway  bridges  came  in  for  discussion  fol- 
lowing the  paper  by  J.  E.  Greiner  of  Baltimore 
on  that  subject.  Prof.  Charles  Derleth,  Jr.,  of 
Berkeley,  expressed  the  view  that  more  and 
more,  where  cost  will  permit,  masonry  bridges 
will  be  used  where  short  spans  are  possible. 
In  trusses  the  tendency  is  in  the  direction  of 
solid  floor  systems.  He  believed  it  a  wrong 
tendency  to  propose  completely  continuous 
spans  for  long-span  work  unless  the  piers  are 
on  rock  so  that  there  will  be  no  settlement. 
In  regard  to  computations,  he  was  of  the  opin- 
ion that  more  and  more  they  should  be  left 
to  experts  who  do  practically  nothing  else, 
always,  of  course,  in  consultation  with  the 
engineers  responsible  for  the  project. 

Prof.  Charles  B.  Wing  of  Palo  Alto  em- 
phasized that  the  bulk  of  the  bridge  building  is 
in  the  short  spans,  and  that  to  effect  large 
economics  careful  study  should  be  given  types 
adapted  for  use  in  the  smaller  structures.  He 
believed  that  for  the  western  part  of  the 
United  States  there  is  still  much  warrant  for 
the  use  of  timber  deck  type  trestles.  The  type 
used  on  the  Southern  Pacific  has  an  asphalt 
deck-covering  that  protects  the  structure  from 
water. 

Commenting  further  on  the  Southern  Pa- 
cific's type  of  trestle,  William  Hood,  chief  engi- 
neer, explained  that  his  company  used  un- 
treated timber,  except  for  the  guard  rails 
which  are  exposed  to  rain  and  to  the  more  de- 
structive agent,  the  fierce  Western  sun. 

Fire  Protection 

In  discussing  John  R.  Freeman's  paper  on 
fire  protection,  T.  W.  Ransom,  mechanical  en- 
gineer in  the  city  engineer's  oflJice,  San  Fran- 
cisco, thought  that  there  was  danger  in  going 
too  far  with  high-pressure  fire  systems.  They 
are  applicable,  he  stated,  only  in  the  larger 
cities.  High-pressure  streams  require  large, 
trained  departments,  while  75  lb.  is  high 
enough  for  the  smaller  cities. 

Public  Utilities 

On  the  subject  of  utilities  there  was  sharp 
disagreement  with  the  anti-municipal  owner- 
ship views  of  Dr  A.  C.  Humphreys  of  New 
York.  M.  M.  O'Shaughnessy  city  engineer  of 
San  Francisco;  T.  W.  Ransom,  of  Mr. 
O'Shaughnessy's  staff,  and  A.  H.  Dimock,  city 
engineer  of  Seattle,  contended  that  with  proper 
personnel  and  the  utilities  removed  from  poli- 
tics municipal  plants  can  be  operated  econom- 
ically and  with  advantage  to  the  people.  Mr. 
Dimock  cited  the  drop  in  power  rates  in  Seattle 
from  20  to  6  cents  a  kilowatt-hour  as  a  result 
of  the  city's  entry  into  the  power  field.  M.  H. 
Brinkley,  of  the  California  Railroad  Commis- 
sion, also  dissenting  from  Dr.  Humphrey's 
views,  declared  that  cities  should  be  allowed  to 
work  out  their  own  problems,  adopting  munic- 
ipal ownership  if  the  majority  believed  it  of  ad- 
vantage to  the  city.  He  believed  that  public 
ownership  was  the  ultimate  solution  of  the 
utility  problem. 

Technical  Education 

Discussion  of  the  papers  of  Prof.  George  F. 
Swain,  of  Harvard,  and  President  Ira  N.  Hollis 
of  Worcester  Polytechnic  Institute  on  technical 
education  was  mainly  to  the  effect  that  we 
have  carried  specialization  too  far,  that  we 
seek  rather  to  give  a  mass  of  facts  than  to 
develop  the  thinking  power  of  the  students. 

Railway  Electrification 

In  discussing  papers  on  electrification  of  rail- 
ways the  question  of  whether  the  railroad  shall 
purchase  or  generate  power  and  problems  of 
speed  changes  and  regenerative  control  were 
among  the  subjects  of  debate.  George  N. 
Eaton,  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  reviewed  the  thus  far 
fruitless  search  for  some  satisfactory  speed 
changing  scheme  for  electric  locomotives;  he 
{Continued  on  page  433,  first  column) 
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Craven,  its  chief  engineer,  to  call  in  Mr. 
Quimby,  Edmund  S.  Davis,  chief  engineer  of 
the  Boston  Transit  Commission,  and  D.  B. 
Thayer,  past-president  of  the  American  Insti- 
tute of  Mining  Engineers,  to  advise  on  methods 
for  preventing  a  recurrence  of  the  accidents. 
Mr.  Quimby  and  Mr.  Davis,  with  Robert  Ridg- 
way,  engineer  of  subway  construction  for  the 
Public  Service  Commission,  visited  the  scene  of 
the  accident  at  Thirty-eighth  Street  and 
Broadway  on  the  morning  of  Sept.  28. 

Steel  Set  in  Open  on  Seventh  Avenue 

While  the  civil  authorities  and  engineers 
were  carrying  on  a  large  number  of  investi- 
gations into  the  accidents  and  into  the  work  of 
other  subway  contractors,  the  forces  of  the 
U.  S.  Realty  &  Improvement  Company  set 
to  work,  cleared  the  wreckage  of  the  Seventh 
Avenue  collapse,  placed  the  concrete  bench 
footings  for  the  permanent  columns  and  set 
practically  all  of  the  250-ft.  section  of  steel 
from  below  Twenty-fourth  Street  to  Twenty- 
fifth  Street  in  the  short  space  of  six  days. 
Trestles  to  carry  the  car  tracks  are  being 
erected  on  this  steelwork,  and  the  street  can 
soon  be  decked  and  restored  to  traffic.  This 
method  was  adopted  as  allowing  the  street  to 
be  replaced  in  a  condition  safe  beyond  ques- 
tion, and  as  being  practically  as  rapid  as  the 
erection  of  any  temporary  structure.  The 
cableways  set  up  on  the  day  of  the  accident 
to  clear  away  the  wreckage  have  been  used 
to  advantage  in  erecting  the  permanent  steel. 


Engineers  Approve  Shoring  in  New 
York  Subway  Construction 

Mayor  John  Purroy  Mitchel  of  New  York 
City  has  appointed  a  committee  headed  by 
Nelson  P.  Lewis,  chief  engineer  of  the  Board 
of  Estimate  and  Apportionment,  to  investigate 
the  methods  of  street  support  being  used  in 
building  the  new  subways  in  that  city.  The 
other  engineers  who  served  on  the  committee 
are  E.  P.  Goodrich,  consulting  engineer  of  the 
Borough  of  Manhattan,  J.  W.  F.  Bennett,  con- 
sulting engineer  of  the  Borough  of  the  Bronx, 
George  W.  Tillson,  consulting  engineer  of  the 
Borough  of  Brooklyn,  Eugene  Stern,  chief  en- 
g:ineer  of  the  Bureau  of  Highways,  Borough  of 
Manhattan,  Merritt  H.  Smith,  chief  engineer 
of  the  Department  of  Water  Supply,  Gas  and 
Electricity,  Edwin  J.  Fort,  chief  engineer  of 
sewers.  Borough  of  Brooklyn,  John  R.  Healy, 
chief  inspector  of  the  Bureau  of  Combustibles, 
Benjamin  F.  Welton,  chief  of  the  Efficiency 
Bureau,  Commissioner  of  Accounts,  Francis 
W.  Ferry,  of  the  engineering  force  of  the  De- 
partment of  Bridges,  R.  W.  Creuzbaur,  con- 
sulting engineer  of  New  York  City,  and  Amos 
Schaeffer,  consulting  engineer  of  the  Borough 
of  the  Bronx. 

The  report  of  this  body,  which  was  not  given 
out  until  it  had  been  presented  to  the  Public 
Service  Commission  on  Sept.  28,  found  fault 
with  the  methods  being  used  on  five  counts,  in- 
volving only  a  few  localities,  all  on  Broadway 
between  Twenty-sixth  and  Thirty-first  Streets. 
The  recommendations  included  the  substitution 
of  bolts  for  spikes  at  a  few  points  in  the 
timbering  of  the  street  support,  the  placing  of 
extra  shores  against  a  one-story  building,  and 
the  placing  of  additional  X-bracing  at  several 
points.  This  report  gave  a  clean  bill  of  health 
to  the  great  majority  of  the  subway  sections 
now  under  construction. 

After  orders  had  been  issued  by  the  civil 
authorities  closing  several  miles  of  streets,  in- 
cluding two  blocks  of  Broadway  where  con- 
struction had  not  yet  been  started,  and  tying 
up  traffic  for  the  whole  day  on  Sept.  27,  a  com- 
mon-sense understanding  was  reached  between 
the  Mayor's  office  and  the  Public  Service  Com- 
mission whereby  traffic  was  restored  to  normal 
after  the  recommendations  of  Mr.  Lewis'  com- 
mittee had  been  complied  with. 


Two  Failures  of  Decking  Over  New  York  Subway  Cuts  in  One  Week 


(    't        t  *' 
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CABLEWAYS,  DERRICKS  AND  CRANE  AT  WORK   CLEARING  SEVENTH  AVENUE  WRECK  BEFORE  DARK 


WEST  NEEDLEBEAMS,   POSTED,  STOOD  UP 


CAR    {2)    VERY  CLOSE  TO  SOUTH  END  OF  NEEDLEBEAMS    (1) 


WRECKAGE  ON   SEVENTH   AVENUE  ALMOST  CLEARED  BY  NEXT  DAY 


ROCK  SLIDE  THAT  CAUSED  THE  COLLAPSE  ON      BROADWAY  SECTION 


DERRICK  SET  UP  AT  BROADWAY  AND  THIRTY-EIGHTH  STREET 
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Assail  Ferris  Bill  at  Water  Power 
Conference 
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to  cancel  certificates  except  upon  the  ground 
of  non-user  or  misuser  by  the  holder,  and  pro- 
vide for  a  court  review  of  the  act  of  cancella- 
tion by  such  official. 

"The  Ferris  bill  seems  to  be  designed  to 
limit  the  compensation  as  nearly  as  possible  to 
the  depreciated  value  of  the  physical  property, 
or,  as'  characterized  by  Justice  Lurton  in  the 
Omaha  water  case,  the  'bare  bones  of  the 
plant.'  This  in  most  cases  would  be  far  from 
rendering  the  owner  just  compensation,  and 
its  advocacy  is  having  a  baneful  influence  upon 
the  public  utility  industries  of  the  country. 
Those  who  are  endeavoring  to  have  this  doc- 
trine prevail  as  a  matter  of  law  in  the  belief 
that  they  are  rendering  a  great  public  service 
will,  if  successful,  sooner  or  later  awake  to  a 
realization  of  the  fact  that  men  of  ability,  ex- 
perience and  character  who  have  developed 
the  public-service  industries  of  the  country, 
have  made  new  discoveries  and  inventions  in 
the  arts  involved,  devised  new  methods  of  oper- 
ation, and,  through  combination  of  properties 
and  management,  have  reduced  the  cost  of 
service  to  the  benefit  of  the  public,  will  be 
either  driven  out  of  or  voluntarily  abandon  the 
field  of  such  industrial  activities,  allowing  it  to 
pass  into  the  hands  of  a  mediocre  class,  to  the 
great  detriment  of  the  public. 


As  a  result  of  the  conference  the  following 
resolutions  were  passed  by  a  vote  of  twenty- 
eight  to  seven : 

"Whereas  the  new  States  admitted  int"  the 
Union  are  of  necessity  upon  an  equal  footing 
in  all  respects  whatever  with  the  original 
States;  and 

"Whereas  each  State  has  full  jurisdiction 
over  all  lands  within  its  borders,  including  the 
beds  of  streams  and  other  waters ;  and 

"Whereas  the  ownership  by  the  federal  gov- 
ernment of  the  technical  title  to  vacant  public 
land  within  a  State  does  not  confer  upon  the 
federal  government  any  greater  or  other  gov- 
ernmental powers  than  it  possesses  within  the 
original  States;  and 

"Whereas  the  long-established  and  sound 
policy  of  the  United  States  with  respect  to  the 
disposition  of  its  unappropriated  public  lands 
is  opposed  to  the  making  of  a  direct  revenue 
therefrom,  beyond  the  expense  incident  to  the 
surveying,  classification  and  disposing  of  such 
lands,  but,  on  the  contrary,  said  policy  is  in- 
tended to  encourage  and  promote  the  settle- 
ment and  development  thereof,  and  any  act  of 
Congress  or  any  administrative  interpretation 
thereof  which  is  not  in  harmony  with  this 
policy  does  an  injustice  to  the  new  States  by 
placing  them  on  an  unequal  footing  with  the 
original  States,  and  by  discouraging  and  pre- 
venting the  settlement  of  such  new  States  and 
the  development  of  their  resources;  and 

"Whereas  the  vacant  land  belonging  to  the 
federal   government   constitutes   two-thirds   of 


LEFT — BATAVIA  SEW- 
AGE PUMPING  STA- 
TION DAMAGED  BY  EX- 
PLOSION 


spirit  of  our  free  institutions  and  would  retard 
the  development  of  the  resources  of  the  States 
in  which  there  is  still  any  public  land. 

"Resolved,  That  in  view  of  what  we  believe 
to  be  administrative  misconstruction  of  exist- 
ing legislation,  we  are  in  favor  of  a  declaratory 
act  by  Congress  recognizing  and  acknowledg- 
ing that  the  proprietary  interest  of  the  United 
States  in  the  vacant  land  within  the  States  is 
subject  to  the  jurisdiction  and  eminent  domain 
of  those  States  for  all  uses  which  are  declared 
by  the  laws  of  those  States  to  be  public  uses 
and  which  are  essential  to  the  development, 
well-being  and  prosperity  of  those  States. 

"Resolved,  That  the  purposes  of  encouraging 
the  development  and  utilization  of  the  natural 
resources  of  the  country  by  private  enterprise 
which  actuated  Congress  in  the  enactment  of 
the  right-of-way  acts  of  July  26,  1866,  and 
March  3,  1891,  and  in  the  enactment  of  the 
acts  of  March  3,  1877,  and  June  4,  1897,  mak- 
ing all  non-navigable  waters  on  public  lands, 
including  forest  reservations,  free  for  appro- 
priation for  beneficial  uses,  should  actuate 
Congress  to-day  in  the  enactment  of  any  fur- 
ther legislation  upon  those  subjects. 

"Resolved,  That  any  legislation  by  Congress 
the  purpose  or  effect  of  which  is  to  substitute 
arbitrary  or  discretionary  authority  of  execu- 
tive officials  for  the  fixed  rules  of  law  govern- 
ing the  administration,  sale  or  other  disposi- 
tion of  public  lands  and  reservation  and  rights- 
of-way  over  the  same  will  be  unwise  and  in- 
consistent with  the  spirit  of  our  Constitution. 

"Resolved,  That  we  are  opposed  to  owner- 
ship or  control  either  direct  or  indirect,  by  the 
United  States  Government  of  intrastate  public 
utilities." 


Still  in  Doubt  as  to  Cause  of  Batavia 
Pumping  Station  Explosion 

Beyond  the  theory  that  the  explosion  at  the 
Batavia   sewage  pumping  station,   which   was 


"Unless  the  highest  order  of  technical  skill 
and  acumen  and  organizing  financial  and  exec- 
utive ability  can  be  attracted  to  and  retained 
in  the  industry,  little  advancement  can  be  ex- 
pected. The  present  stage  of  the  utility  arts 
is  due  to  the  men  who  have  devoted  their  lives 
and  means  to  their  promotion,  not  as  a  philan- 
thropy, but  in  the  hope  of  reaping  financial 
rewards  commensurate  with  the  energy  and 
ability  exerted." 

On  the  floor  of  the  conference  Senator 
Thomas  J.  Walsh  of  Montana  was  the  recog- 
nized spokesman  of  the  administration,  and  he 
strongly  a.ssailed  the  position  of  the  power  com- 
panies and  the  opponents  of  the  Ferris  bill. 
Senator  Reed  Smoot  of  Utah  attacked  the 
Ferris  bill,  contending  that  it  was  an  infringe- 
ment of  State  rights  and  that  it  would  be  legis- 
lation on  matters  that  could  be  far  better 
handled  by  the  States  concerned.  There 
seemed  to  be  a  general  disposition  on  the  part 
of  the  delegates  to  object  to  any  governmental 
taxation  of  water-powers  that  would  result  in 
these  being  turned  into  revenue-producing  en- 
terprises at  the  expense  of  the  Western  States. 

S.  Z.  Mitchell,  president  of  the  Electric  Bond 
&  Share  Company,  spoke  at  considerable  length 
against  the  proposed  legislation,  contending 
that  it  was  impracticable  and  that  it  would  be 
impossible  to  finance  water-power  development 
under  its  provisions.  Frank  H.  Short  of 
Fresno,  Cal.,  spoke  strongly  against  the  Ferris 
bill. 

The  last  day  of  the  conference  was  marked 
by  heated  debate  between  Senators  Walsh  and 
Smoot  and  Clyde  C.  Dawson,  a  delegate  from 
Denver.  Senator  Clarence  D.  Clark  also  as- 
sailed the  Ferris  bill  in  the  closing  hours  of  the 
■conference. 


RIGHT — ENTIRE  WEST 
SECTION  CONSIDERED 
UNSAFE  AFTER  EXPLO- 
SION 


the  area  of  the  States  represented  in  this  con- 
ference and  amounts  to  more  than  twice  the 
area  of  the  thirteen  original  States;  and 

"Whereas  the  vacant  lands  belonging  to  the 
federal  government  are  under  the  law  exempt 
from  taxation,  while  the  burden  of  maintain- 
ing local  government  over  their  entire  area 
rests  upon  the  States;  and 

"Whereas  the  maintenance  inviolate  of  the 
constitutional  equality  of  the  States  of  the 
Union  is  essential  to  that  balance  of  power 
on  which  the  perfection  and  endurance  of  our 
political  fabric  depend,  and  to  the  harmonious 
operation  of  the  scheme  upon  which  the  Re- 
public was  organized ;  now,  therefore,  be  it 

"Resolved,  That  we  are  unalterably  opposed 
to  any  legislation  which  is  in  conflict  with  the 
fundamental  principles  above  declared. 

"Resolved,  That  the  States  have  the  consti- 
tutional right  and  power  to  control  and  regu- 
late the  appropriation  and  use  of  the  waters 
within  their  boundaries  for  all  beneficial  pur- 
poses except  navigation,  and  also  the  right  and 
power  to  control  and  regulate  the  rates  and 
service  of  their  public  utilities. 

"Resolved,  That  we  are  opposed  to  any  policy 
that  looks  toward  imposing  the  system  of  leas- 
ing generally  upon  the  public  domain,  for  the 
reason    that   such    sy.stem    is   contrary   to   the 


noted  in  these  columns  last  week,  might  have 
been  caused  by  gas  escaping  from  a  jet  that 
had  gone  out  beneath  the  second  floor,  no  con- 
clusion has  been  reached  as  to  the  cause  of 
the  disaster.  Chester  &  Fleming,  consulting 
engineers  of  Pittsburgh,  who  have  been  re- 
tained to  take  charge  of  the  works,  have  made 
recommendations  as  to  temporary  expedients 
to  take  care  of  the  sewage.  It  is  planned  to 
pump  it  from  a  manhole  adjacent  to  the  build- 
ing until  the  pump  at  the  sewer  well  can  be 
placed  in  operation  again.  Later  a  new  pump- 
ing plant  building  will  be  erected. 


Missouri,  Kansas  &  Texas  Goes  Into 
Receivership 

A  receiver  was  named  Sept.  27  for  the  Mis- 
souri, Kansas  &  Texas  Railway  and  the  Mis- 
souri, Kansas  &  Texas  Railway  of  Texas,  the 
two  roads  constituting  what  is  commonly 
known  as  the  "Katy"  system.  The  receiver- 
ship was  due  to  inability  to  meet  5-per  cent 
notes  for  $950,000,  the  holders  of  which  re- 
fused a  year's  extension  at  6  per  cent.  The 
system  embraces  about  3000  miles,  and  is  the 
third  large  Middle  West  line  to  go  into  re- 
ceiver.ship  this  year. 
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spoke  of  the  impracticability  of  various  gear 
systems  that  have  been  tried.  The  mercury 
vapor  rectifier  experiments  on  the  New  Haven 
had  been  completed  and  the  equipment  was 
again  in  the  laboratory.  This,  he  said,  might 
prove  to  be  an  important  development,  but  it 
is  yet  too  early,  he  thought,  to  predict  the 
outcome,  as  was  also  the  case  with  the  split- 
phase  scheme  tried  on  the  Norfolk  &  Western. 
Electric  locomotives  deteriorate  even  more  rap- 
idly than  steam  locomotives  when  not  regularly 
attended,  Mr.  Eaton  said,  and  allowance  for 
inspection  and  overhauls  should  not  be  slighted 
in  preliminary  estimates. 

The  degree  of  adhesion  to  the  rail  on  the 
same  electric  locomotive  varied,  he  had  found, 
over  100  per  cent  under  different  conditions, 
and  it  was  unsafe  to  depend  much  on  the 
greater  adhesion  of  electric  locomotives.  Steam 
engineers  learned  to  handle  electric  locomo- 
tives without  difficulty,  he  found,  and  were 
usually  eager  to  change.  As  to  the  source  of 
power,  Mr.  Eaton  pointed  out  the  undesirable 
nature  of  electrified  railroad  load  when  the 
power  systems  carried  no  other,  and  therefore 
recommended  the  purchase  of  power  under  con- 
tract. 

In  reply  to  this  A.  H.  Babcock,  consulting 
electrical  engineer,  of  the  Southern  Pacific 
Railroad,  said  that  the  load  factor  for  operat- 
ing trains  on  mountain  divisions  would  be  such 
that  power  companies  could  not  handle  it,  nor 
could  the  train  schedules  be  adjusted  to  make 
it  more  favorable,  because  of  the  fixed  time 
for  moving  crops  and  the  congestion  on  the 
line  in  emergencies.  On  the  subject  of  regene- 
ration, Mr.  Babcock  said  that  the  value  of 
power  thus  obtained  was  negligible  as  com- 
pared to  the  effective  means  of  braking  thus 
afforded.  The  advantages  are  in  the  elimina- 
tion of  troubles  resulting  from  overheated 
brake  shoes  and  other  brake  derangements 
that  often  lead  to  derailments.  The  great  per- 
centage of  such  troubles  that  occur  with 
ordinary  brake  systems  near  the  foot  of  grades 
emphasize  the  desirability  of  regenerative  con- 
trol. 

Condemns  Pavement  Cuts 

In  commenting  on  brick  pavements,  A.  H. 
Dimock,  city  engineer  of  Seattle,  said  that  ex- 
perience in  that  city  indicated  that  repressing 
does  nothing  but  injure  brick;  wire-cut  brick 
provided  with  lugs  and  one  beveled  edge  are 
preferred.  He  expressed  a  wish  that  some  new 
compound  for  use  as  filler  for  brick  pavement 
could  be  developed.  There  is  need,  he  said,  for 
a  filler  that  will  not  require  as  much  time  for 
setting  as  does  Portland  cement,  but  which  will 
support  the  edges  of  the  brick  better  than 
bituminous  compounds. 

The  evils  of  frequently  tearing  up  pave- 
ments to  lay  conduits  were  reviewed  by  M.  M. 
O'Shaughnessy,  city  engineer  of  San  Fran- 
cisco, who  pointed  out  the  great  necessity  for 
laws  under  which  public  service  corporations 
could  be  made  to  conform  to  reasonable  rules. 
It  was  pointed  out  that  in  a  half  mile  on 
Broadway,  New  York,  a  public  utility  com- 
pany in  six  months  made  seventy-five  holes  in 
a  pavement  for  locating  leaks  and  later  could 
not  be  compelled  to  overhaul  the  worn  out  gas 
system  prior  to  placing  a  new  pavement.  The 
gas  company  had  found  it  more  economical 
to  remedy  trouble  after  it  occurred.  Mr. 
O'Shaughnessy  stated  that  in  California  a  con- 
tractor cannot  legally  be  compelled  to  main- 
tain a  contract  job  in  repair  after  the  work 
has  been  finished  and  accepted.  The  suggested 
remedy  of  using  sub-sidewalk  space  for  con- 
duits usually  laid  in  streets  could  not  be  ap- 
plied in  some  cities,  it  was  pointed  out,  be- 
cause sub-sidewalk  space  has  been  appropriated 
by  property  owners.  When  space  is  so  used, 
property  owners  should  be  obliged  to  pay  the 
city  rental,  and  it  was  suggested  that  it  would 
be  very  desirable  to  re.serve  such  space  for 
conduit  use  where  feasible. 


Henry  Welles  Durham,  formerly  chief  engi- 
neer, Bureau  of  Highways,  Borough  of  Man- 
hattan, New  York,  recommended  the  adoption 
of  (^efinite  limits  for  subsurface  as  well  as 
surface  construction.  He  pointed  out  that 
Western  cities  could  profit  by  the  experience 
of  New  York,  which  did  not  adopt  such  a 
policy  early  enough,  and  the  practice  in  Europe 
which  has  long  been  strict  in  this  regard. 
In  discussing  the  width  of  streets,  it  was  point- 
ed out  that  the  distance  between  curbs  should 
be  just  sufficient  to  allow  a  definite  number 
of  streams  of  traffic.  For  example,  the  widen- 
ing of  the  roadway  of  any  street  would  be 
economical  only  if  an  additional  line  of  traffic 
could  thereby  be  accommodated.  In  Seattle, 
the  standard  roadway  in  downtown  streets  is 
54  ft.,  which  allows  six  lines  of  traffic  at  9  ft. 
each.  If  this  width  is  increased,  it  is  desirable 
to  make  the  roadway  72  ft.  wide,  accommo- 
dating eight  lines  of  traffic.  Eighteen  feet  is 
the  standard  Seattle  allowance  for  a  double- 
track  car  line  with  the  standard  spacing  of 
10  ft.  on  centers.  The  San  Francisco  municipal 
track  spacing  is  11  ft. 

Lapwelded  Pipe  Has  Advantages 

In  the  mechanical  engineering  session  de- 
voted to  waterwheels,  it  was  suggested  that 
the  fields  of  civil,  mechanical  and  electrical 
engineers  overlap  in  hydroelectric  power  plant 
design  and  construction  to  such  an  extent  that 
a  committee  representative  of  these  branches 
of  engineering  could  formulate  rules  of  much 
value.  W.  A.  Doble,  in  comparing  the  merits 
of  lapwelded  and  riveted  pipes,  pointed  out 
that  the  lapwelded  pipe,  by  its  smoother  in- 
terior, reduces  friction  enough  to  permit  the 
use  of  a  smaller  diameter  pipe;  the  wear  is 
also  lessened,  so  that  a  thinner  pipe  will  give 
the  same  factor  of  safety.  The  lapwelded  pipe 
can  be  laid  in  the  trench  more  quickly,  and, 
due  to  the  method  of  construction,  which  per- 
mits of  brush  treatment  and  the  application 
of  protective  coating  while  the  metal  is  still 
hot,  the  rust  and  scale  objections  are  elim- 
inated. 

Impulse  and  Reaction  Wheels 

In  the  discussion  on  impulse  wheels  it  de- 
veloped that  local  conditions  govern  the  ques- 
tion of  single  or  multiple-jet  design.  The  lat- 
ter permits  of  lighter  castings,  but  the  single 
jet  simplifies  control.  Sustained  efficiency  of 
the  waterwheel  for  a  period  of  years,  it  was 
pointed  out,  should  be  considered  as  carefully 
as  first  cost.  .In  choosing  between  impulse  and 
reaction  wheels,  the  clarity  of  the  water  should 
be  carefully  considered.  The  efficiency  of  a 
turbine  runner,  Mr.  Doble  said,  depends  first 
upon  its  design  and  second  upon  the  quality  of 
water.  In  general,  the  greatest  tendency  to 
cut  appears  in  runners  of  lower  specific  speed. 

Water  Power  Policies 

Strong  criticism  of  Government  policy  in 
water  power  matters  was  made  at  two  sessions. 
In  the  paper  by  William  Hood,  engineer  of 
the  Southern  Pacific  Railroad,  it  was  claimed 
that  National  laws  are  such  as  to  prevent  West- 
ern railroad  companies  from  considering  de- 
velopment of  water  power  to  electrify  their 
lines.  In  the  paper  by  John  D.  Galloway  it 
was  stated  that  a  well-defined  policy  both 
State  and  National  of  hampering  all  initiative 
in  hydraulic  development  is  the  only  obstacle 
to  greater  use  of  hydroelectric  power.  How- 
ever, G.  H.  Marx,  professor  of  mechanical  en- 
gineering, Stanford  University,  took  exception 
to  this  view,  and  expressed  an  opinion  that 
legislative  effort  has  been  solely  to  protect 
the  public  against  monopolistic  exploitation. 


constructed.  The  following  received  plaques: 
H.  D.  H.  Connick,  director  of  works;  A.  H. 
Markwart,  assistant  director  of  works;  C.  L. 
Bayley,  chief  mechanical  and  electrical  engi- 
need;  E.  E.  Carpenter,  chief  civil  engineer;- 
Shirley  Baker,  construction  engineer;  H.  D. 
Dewell,  chief  structural  engineer;  William 
Waters,  superintendent  of  construction;  W.  M. 
Johnson,  engineer  of  fire  protection,  and  L.  F. 
Lourey,  assistant  chief  mechanical  and  elec- 
trical engineer.  Each  of  the  nine  plaques  is 
5  X  7  in.  in  size,  of  Florentine  model,  with 
a  laurel  wreath  surrounding  the  engraved  in- 
scription: "Presented  in  recognition  of  serv- 
ices as  one  of  the  engineers  of  the  Panama- 
Pacific  International  Exposition  by  its  board 
of  directors  on  'Exposition  Engineers'  Day, 
Sept.  24,  1915." 

Municipal  Improvements  Society 
Issues  Convention  Program 

The  American  Society  of  Municipal  Im- 
provements has  issued  its  program  for  the 
annual  convention  to  be  held  at  the  New  Hotel 
Miami,  Dayton,  Ohio,  Oct.  12-15.  The  conven- 
tion will  be  opened  at  9  a.  m.,  Oct.  12,  with 
addresses  by  George  W.  Shroyer,  mayor  of 
Dayton,  Henry  M.  Waite,  city  manager  of 
Dayton  and  Fred  W.  Rike,  president  of 
Greater  Dayton  Association.  The  response 
will  be  by  Morris  R.  Sherrerd,  chief  engineer 
of  the  Board  of  Public  Works  of  Newark, 
N.  J.  The  papers  presented  will  deal,  with 
waterworks,  street  cleaning,  garbage  collec- 
tion and  disposal,  paving,  flood  prevention, 
wood-block  treatment,  sewerage  and  sanita- 
tion, stream  pollution,  street  lighting,  side- 
walks and  curbs,  the  Dayton  plan  of  govern- 
ment, obligations  of  the  State  to  the  city  in 
matters  of  public  works,  traffic,  park  develop- 
ment and  maintenance  and  fire  prevention. 
Among  the  speakers  will  be:  William  A. 
Howell,  president  of  the  society;  John  T. 
Fetherston,  commissioner  of  street  cleaning. 
New  York  City;  E.  R.  Conant,  chief  engineer, 
Savannah,  Ga.;  J.  E.  Barlow,  director  of 
public  service,  Dayton;  Dr.  D.  Frank  Gar- 
land, director  of  public  welfare,  Dayton; 
Charles  H.  Rust,  city  engineer,  Victoria,  B.  C; 
C.  F.  Davis,  chairman,  Bureau  of  Water, 
Philadelphia;  A.  F.  Macallum,  city  engineer, 
Hamilton,  Ont.;  Robert  A.  Meeker,  State  en- 
gineer of  the  Department  of  Public  Roads, 
New  Jersey;  E.  A.  Deeds,  chairman  of  the 
board  of  directors  of  the  Miami  Conservancy 
District;  R.  M.  Cooksey,  principal  assistant 
engineer,  Paving  Commission,  Baltimore; 
C.  D.  Pollock,  consulting  engineer.  New  York 
City;  W.  H.  Taylor,  Jr.,  city  engineer,  Nor- 
folk, Va.;  A.  M.  Reynolds,  chief  engineer, 
Essex  County  Park  Commission,  Newark, 
N.  J.;  J.  W.  Howard,  consulting  engineer, 
New  York  City;  Hermann  Von  Schrenk,  con- 
sulting engineer,  St.  Louis;  E.  R.  Dutton, 
assistant  engineer,  Minneapolis;  A.  D.  Duck, 
city  engineer,  Greenville,  Tex.;  William  C. 
Perkins,  chief  engineer,  inspection  department, 
Dunn  Wire-Cut-Lug  Brick  Company;  T. 
Chalkey  Hatton,  sewer  commissioner,  Mil- 
waukee; Prof.  Earl  B.  Phelps,  U.  S.  Public 
Health  Service;  Louis  L.  Tribus,  consulting 
engineer,  New  York  City;  Alexander  Potter, 
consulting  engineer,  New  York  City,  W.  W. 
Crosby,  consulting  engineer,  Baltimore,  and 
Henry  M.  Waite,  city  manager,   Dayton. 


Exposition  Engineers  Receive 
Bronze  Plaques 

"Engineers'  Day"  was  celebrated  in  the 
court  of  abundance  at  the  Panama-Pacific  In- 
ternational Exposition  on  Sept,  24,  when  C.  C. 
Moore,  president  of  the  exposition,  presented 
nine  specially  designed  plaques  to  the  engi- 
neers under  whose  direction  the  exposition  was 


The  International  Engineering  Con- 
gress Delegates  Visit  Exposition 

The  afternoon  of  Sept.  22  was  left  open 
when  the  program  for  the  International  Engi- 
neering Congress  was  made  out  in  order  that 
the  visiting  engineers  might  spend  this  time  at 
the  exposition.  On  that  afternoon  the  dele- 
gates assembled  in  Machinery  Palace  and  were 
greeted  by  -exposition  officials,  who  presented 
a  bronze  medal  commemorative  of  the  occasion 
to  the  congress.  Prof.  W.  F.  Durand,  dean  of 
the  department  of  engineering  at  Stanford 
University,  representing  the  congress,  ac- 
cepted the  medal. 
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Personal  Notes 


H.  B  L I  T  H  A  N  ,  formerly  inspector  on  con- 
struction work  in  the  East  River  tunnels,  New 
York  City,  has  been  appointed  instructor  in 
the  department  of  engineering  at  the  Univer- 
sity of  Minnesota. 

Howard  E.  Hype,  formerly  designing 
and  principal  assistant  eng;ineer  of  the  Havana 
Sewerage  and  Drainage  Contract  and,  more 
recently,  with  Fay,  Spoflford  and  Thorndike, 
consulting  engineers  of  Boston,  engaged  upon 
the  project  for  the  sewerage  and  drainage  of 
the  city  of  Fall  River,  Mass.,  has  joined  the 
staff  of  Frank  E.  Winsor,  chief  engineer  of  the 
proposed  new  water  supply  for  the  city  of 
Providence.  Mr.  Hyde  was  graduated  from 
Cornell  University  in  1900  and  a  few  months 
later  went  to  Havana,  Cuba,  as  engineer  in 
the  department  of  sewers.'  He  left  this  work 
in  1902  to  become  engineer  in  charge  of  the 
construction  of  the  superstructure  of  the 
Lower  Miami  River  Bridge  of  the  Toledo 
Terminal  Railroad  Company,  at  Toledo,  Ohio, 
where  he  continued  until  1903,  when  he  went 
to  the  Philippine  Islands  as  assistant  engineer 
in  the  office  of  the  city  engineer.  In  1906  he 
attained  the  grade  of  acting  city  engineer  of 
Manila  in  full  charg:e  of  the  department  of 
engineering  and  public  works,  including  the 
department  of  streets  and  bridges.  In  1907  he 
returned  to  Cuba  where,  as  engineer  in  charge 
of  studies  for  the  protection  of  the  city  of 
Sagua  la  Grande  from  flooding  by  the  Sagua 
River  he  prepared  plans  and  estimates  for 
controlling  works  6  miles  long.  On  the  com- 
pletion of  this  work  he  made  studies  of  the 
Havana  water  system,  including  preparations 
and  plans  for  an  additional  42-in.  conduit  from 
the  Palatino  reservoir  to  the  city,  estimated 
cost  of  which  was  $240,000.  He  became  prin- 
cipal assistant  engineer  on  the  Havana  sewer- 
age work  in  1908.  His  return  from  Cuba  was 
noted  in  these  columns  March  13. 

C.  E.  Hendehson,  formerly  assistant 
city  engineer  of  Port  Arthur,  Ontario,  has  been 
appointed  city  engineer  of  St.  Augustine,  Fla. 

Franklin  Henshaw  has  been  ap- 
pointed street  commissioner  of  the  village  of 
Scarsdale,  New  York.  The  village  is  planning 
to  expend  a  considerable  amount  of  money 
this  fall  on  the  improvement  and  repair  of  the 
streets,  and  expects  by  next  year  to  be  able  to 
develop  a  comprehensive  system  for  the  care 
of  its  26  miles  of  improved  highways  and  the 
development  of  new  roads. 

John  M.  Heffelfinger  has  been 
appointed  assistant  resident  engineer  on  the 
construction  of  the  improved  sewage  treat- 
ment plant  at  Columbus,  Ohio. 

L.  G.  Krull  has  been  appointed  county 
engineer  of  Wright  County,  Iowa,  succeeding 
R.  E.  Rotzler,  resigned.  Mr.  Krull's  head- 
<]uarter8  are  at  Clarion. 

R.  C.  De  Frees,  formerly  assistant  engi- 
neer on  the  forces  of  the  Interurban  Railway, 
Des  Moines,  lowk,  has  been  appointed  com- 
puter for  the  Interstate  Commerce  Commis- 
sion, Division  of  Valuation,  Karpen  Building, 
Chicago. 

A.  L.  biERSTEiN,  formerly  instructor  in 
civil  engineering  at  Purdue  University,  has 
been  appointed  instructor  in  structural  engi- 
neering at  Pennsylvania  State  College. 

A.  H.  Anderson,  who  was  graduated 
from  Massachusetts  Institute  of  Technology  in 
May  of  the  present  year,  has  been  appointed 
junior  assistant  on  the  eng^ineering  forces  of 
the  New  York  State  Public  Service  Commis- 
sion, First  District. 

W.  D.  P  E  A  R  c  E,  formerly  assi.stant  engi- 
neer for  the  Northern  Pacific  Railway  at 
Duluth,  has  been  promoted  to  the  position  of 
supervisor  of  bridges  and  buildings  on  the 
Yellowstone  Division  for  the  same  company, 
with  headquarters  at  Glendive,  Mont. 


H.  S.  Williams,  assistant  county  engi- 
neer, of  Cass  County,  Iowa,  has  been  appointed 
county  engineer  succeeding  J.  E.  Lowther, 
resigned. 

Robert  H.  Kuss,  formerly  sales  eng:i- 
neer  for  the  Edge  Moor  Iron  Company,  has 
opened  a  consulting  engineer's  office  at  112 
West  Adams  Street,  Chicago.  He  was  engi- 
neer with  the  Chicago  smoke  department  for 
four  years  and  for  two  years  previous  he 
tested  fuels  for  the  U.  S.  Geological  Survey, 
Technologic  Branch.  He  was  graduated  from 
the  University  of  Illinois  in  1903  and  remained 
there  until  1905  as  instructor  in  mechanical 
engineering.  Mr.  Kuss  has  just  completed  a 
series  of  locomotive  coal  tests  for  the  Grand 
Trunk  Railway  System,  Western  Division, 
involving  the  examination  of  thirteen  Middle 
West  coals  under  running  conditions.  His 
lines  are  steam  generation  and  utilization  in- 
cluding smoke  prevention  and  heat  trans- 
mission problems. 

F.  K.  B  E  N  N  E  T,  formerly  supervisor  for 
the  Minneapolis  &  St.  Louis  Railroad  at  Mon- 
mouth, 111.,  has  been  appointed  valuation  engi- 
neer of  the  same  road  with  headquarters  at 
Minneapolis. 

Julius  E.  Willoughby,  formerly 
assistant  chief  engineer  of  the  Atlantic  Coast 
Line  Railroad,  has  been  appointed  chief  engi- 
neer succeeding  Edward  B.  Pleasants,  whose 
death  was  noted  in  this  journal,  Sept.  4.  Mr. 
Willoughby  was  graduated  from  the  Univer- 
sity of  Alabama  in  1892  and  served  as  travel- 
ing land  agent  for  the  Louisville  &  Nashville 
Railroad  from  that  date  until  1900,  when  he 
was  appointed  principal  assistant  engineer  of 
construction  on  new  lines  in  the  State  of  Ala- 
bama. In  1901  he  was  appointed  engineer  of 
construction  on  the  Alabama  &  Florida  division 
of  the  same  road.  He  left  this  service  in  1902 
to  become  division  engineer  on  the  Knoxville, 
La  Follette  &  Jellico  Railroad  and,  a  few 
months  later,  was  appointed  chief  engineer,  in 
which  capacity  he  had  charge  of  the  construc- 
tion of  105  miles  of  road,  including  eight  tun- 
nels from  300  to  3600  ft.  long  and  the  ter- 
minals at  Knoxville,  Tenn.  In  1906  he 
returned  to  the  Louisville  &  Nashville  as  engi- 
neer of  construction,  where  he  remained  until 
1912,  when  he  was  appointed  chief  engineer  of 
the  Carribbean  Construction  Company,  which 
was  building  a  railway  system  in  Haiti.  He 
became  assistant  chief  engineer  of  the  Atlantic 
Coast  Line  Railroad  in  1913. 

James  N.  Gladding,  formerly  city  en- 
gineer of  Albuquerque,  N.  M.,  has  been  ap- 
pointed city  engineer  of  El  Paso,  Tex.  He 
was  graduated  from  Massachusetts  Institute 
of  Technology  in  1906  After  spending  a  few 
months  as  draftsman  for  the  American  Cable- 
way  Company,  of  Fall  River,  Mass.,  he  was 
appointed  city  engineer  of  Albuquerque,  which 
office  he  held  continuously  up  to  the  present 
appointment. 

Frank  C.  Campbell  has  been  ap- 
pointed assistant  chemist  at  the  plant  of  the 
Great  Western  Portland  Cement  Company  of 
Kansas,  at  Mildred,  Kan. 

Robert  E.  Hill,  formerly  assistant 
computer  in  the  valuation  department  of  the 
Chicago  &  Eastern  Illinois  Railroad,  has 
established  a  residence  at  San  Juan,  P.  R., 
where  he  will  engage  in  a  land  surveying 
business. 

Charles  E.  Preston,  general  con- 
tractor, specializing  in  the  building  of  public 
schools,  of  White  Plains,  N.  Y.,  has  recently 
completed  a  high  school  at  Flemington,  N.  J., 
for  which  he  had  the  contract  and  is  starting 
work  on  a  school  building  at  Scarsdale,  N.  Y. 

Henry  A.  Burr,  formerly  connected 
with  the  Stone  &  Webster  Engineering  Cor- 
poration and,  previous  to  that,  with  the  bridge 
and  construction  department  of  the  Pennsyl- 
vania Steel  Company,  has  accepted  a  position 
in  the  maintenance-of-way  department  of  the 
Nashville,  Chattanooga  &  St.  Johns  Railway 
at  Nashville,  Tenn. 


W.  H.  H  e  I  b  y,  construction  engineer  on 
the  forces  of  the  Department  of  Public  Works 
of  the  State  of  Ohio,  has  been  assigned  to  take 
charge  of  shore  improvements  at  Indian  Lake 
in  Logan  County. 

Chester  G.  Gillespie,  formerly 
assistant  to  the  city  engineer  of  Sacramento. 
Cal.,  has  assumed  office  as  director  of  the 
Bureau  of  Sanitary  Engineering  of  the  Cali- 
fornia State  Board  of  Health,  which  was 
created  by  the  State  Legislature  at  its  last 
session  to  investigate  water  and  .sewage  prob- 
lems. Mr.  Gillespie  was  educated  at  the  Uni- 
versity of  California,  being  graduated  from 
there  in  1907.  Following  graduation  he 
assisted  on  filtration  investigations  and  mis- 
cellaneous sanitary  engineering  matters  under 
W.  W.  De  Berard,  now  Western  editor  of  the 
Engineering  Record,  and  Prof.  Charles  Gil- 
man  Hyde.  In  1912  he  served  as  assistant 
engineer  under  Professor  Hyde,  C.  E. 
Grunsky,  Charles  D.  Marx  and  John  R.  Free- 
man on  the  San  Francisco  water  supply  in- 
vestigation and,  later  in  the  year,  was  ap- 
pointed assistant  engineer  for  the  California 
State  Board  of  Health  on  the  Sacramento 
sewage  investigations.  Subsequently  he  was 
on  the  staffs  of  George  W.  Fuller,  consulting 
engineer,  of  New  York  City,  and  Langdon 
Pearse,  of  Chicago,  engaged  principally  as 
resident  engineer  on  the  construction  of  the 
Evanston,  111.,  filtration  plant.  He  was  ap- 
pointed assistant  to  Frank  C.  Miller,  city  engi- 
neer of  Sacramento,  in  the  early  part  of  the 
present  year. 

J.  E.  M  0  R  E  L  a  N  D,  formerly  resident  en- 
gineer for  the  Dickson  County  Highway  Com- 
mission, has  been  appointed  resident  engineer 
on  highway  work  in  Humphreys  County,  Ten- 
nessee, for  G.  B.  Howard  &  Company,  engi- 
neers, of  Nashville. 

G.  L.  R  E  I  N  E  RT  has  been  appointed  assist- 
ant in  engineering  on  the  faculty  of  Pennsyl- 
vania State  College,  Gettysburgh,  Pa. 

W.  H.  B  a  D  E  A  u,  formerly  connected  with 
the  Acme  Cement  Corporation  of  Olsen,  N.  Y., 
is  now  engaged  with  N.  R.  Porterfield,  17  Bat- 
tery Place,  New  York  City,  on  the  construction 
of  a  300-ft.  Ambursen  dam  in  connection  with 
the  waterworks  system  of  Watervliet,  N.  Y. 

I.  A.  B  A  U  M,  city  engineer  of  Texarkana, 
Ark.,  and  J.  W.  Haynes  have  entered  into 
a  partnership  to  practise  as  consulting  engi- 
neers, with  offices  in  the  State  National  Bank 
Building,  Texarkana.  Mr.  Baum,  previous  to 
becoming  city  engineer,  was  for  a  number  of 
years  in  the  engineering  department  of  the 
Chicago,  Rock  Island  &  Pacific  Railway.  Mr. 
Haynes  is  a  recent  graduate  of  the  University 
of  Mississippi. 

Civil  Service  Examinations 

United  States. — The  Civil  Service  Commis- 
sion announces  that  there  will  be  held  at  the 
usual  places  on  Wednesday,  Oct.  20,  examina- 
tions for  the  positions  of  junior  civil,  junior 
structural,  junior  mechanical,  junior  signal  and 
junior  electrical  engineers,  grades  1  and  2, 
salaries  from  $1,200  to  $1,680  and  from  $720 
to  $1,080  a  year  for  grades  1  and  2  re- 
spectively, and  for  the  position  of  junior  archi- 
tect, salary  $1,200  to  $1,680,  in  connection  with 
the  Interstate  Commerce  Commission.  Appli- 
cants mu.st  be  between  21  years  and  36  years 
of  age  and  must  have  specific  training  in  their 
respective  fields,  experience  being  in  work  in 
connection  with  railroads.  The  required  length 
of  this  training  and  experience  is  four  years 
for  grade  1  and  two  years  for  grade  2  en- 
gineers and  four  years  for  the  position  of 
junior  architect.  These  positions  are  open 
especially  to  young  men  who  have  recently 
started  in  engineering  or  architectural  work. 
Further  information,  for  which  it  would  be 
advisable  to  apply  immediately,  may  be 
secured  from  the  Civil  Service  Commission, 
Washington,  D.  C,  or  the  civil  service  boards 
at  the  principal  cities,  from  whom  form  2039, 
stating  the  title  of  examination,  should  be 
requested. 
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Efficiency  guaranteed  for 

MORRIS 

Circulating  Pumps 


Un  eircuiatnig  pumps  for  waterworks,  irri- 
gation, sewage  disposal  and  like  service, 
you  must  have  a  certain  guarantee — a 
surety — of  the  necessary  speed  and  capacity. 

This  you  can  secure  by  placing  your  order 
with  us.  We  will  build  pumps  to  meet  your 
needs  and  you  can  depend  upon  them — 
absolutely. 

Why  invest  money  in  pumps  that  ofifer 
any  less  surety  of  satisfaction? 

Just  as  important  as  the  pumps  are  the 


engines.  These  we  also  build  ourselves,  and 
they  are  especially  designed  for  their  work. 

The  "teamwork"  between  pump  and 
engine  is  therefore  perfect. 

As  the  oldest  and  largest  firm  in  this  coun- 
try building  exclusively  CENTRIFUGAL 
pumps,  we  offer  our  services  gratis.  Let 
Morris  Engineers  add  their  knowledge  to 
yours.    It  costs  nothing. 

Write  for  a  copy  of  "the  best  thing  on 
Centrifugals  ever  published." 


Morris  Machine  Works 

Builders  of  Dredges,  Centrifugal  Pumps  and  Pumping  Engines 

BALDWINSVILLE,  N.  Y. 

New  York  Office:  39-41  Cortlandt  Street 

Branch  Offices  in  All  Principal  Cities 
Cameron  &   Barkley  Company,   Charleston.   S.   C;   Tarapa,   Fla.  Harris    Pump    &    Supply    Co.,    Pittsburgh,    Pa. 

H.   A.   Paine.    Houston,   Texas.  Morris  Macfiine  Worlds,  Ciiarlotte,  N.   C. 

Henlon  &  Hubbell.  217-221  X.  Jefferson  St.,  Chicago,  111.  Storey  Pump  &  Kquipment  Co.,  Alontreal  and  Toronto,  Canada. 
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Choosing  a  Career 

THIS  is  the  time  of  the  year  when  fresh- 
men in  technical  colleges  are  trying  to 
decide  what  branch  of  engineering  will  be 
best  for  them  to  follow.     They  are  handi- 
capped by  lack  of  knowledge  as  to  the  quali- 
•  fications  for  and  the  opportunities  in  each 
of  the  several  fields  and  they  find  it  dif- 
ficult to  make  an  intelligent  decision  as  to 
their   future.     Undergraduates,   as   a  rule, 
place  far  too  much  importance  on  the  mak- 
ing of  such  decisions  so  early  in  their  ca- 
reers.    The  matter  can  well  be  dismissed 
for  a   year   or  two   and   thought   given   to 
the  fundamental  requirement  for  success  in 
engineering  work.    This  was  well  expressed 
by  President  Maclaurin  in  a  recent  address 
to  the  incoming  class  at  the  Massachusetts 
Institute   of   Technology.      "Do   not  worry 
too  much  about  the  choice  of  a  subject," 
he  said.     "Success  can  be  attained  equally 
well  in  any  line  of  work,  for  out  of  every 
course   can    be   derived   the   two   essentials 
of  future  advancement — the  right  method 
of  attacking  a  problem  and  the  right  spirit 
in  which  to  undertake  work."     The  young 
technical  student  who  takes  this  sound  ad- 
vice to  heart  need  not  be  uneasy  as  to  the 
wisdom  of  casting  his   lot  with  the  civil, 
mechanical,  electrical  or  mining  engineers. 

Hell  Gate  Arch  Closed 

THE  closing  of  the  Hell  Gate  arch  of  the 
New  York  Connecting  Railroad  on  Sept. 
30  and  Oct.  1  marked  the  end  of  the  most 
difficult  part  of  the  erection  work  on  the 
longest  arch  span  ever  built.    The  precision 
and  ease  with  which  the  closing  members 
were  set  and  the  saddles  under  the  erection 
ties  lowered  till  the  two  parts  of  the  arch 
came  to  an  accurate  bearing  were  so  great 
that  to  those  fortunate  enough  to  witness 
these  operations  any  sense  of  the  unprece- 
dented  character   of   the   achievement  was 
almost   lost.      The   engineers   and   erectors 
deserve    the    heartiest    congratulations    on 
building  the   heavy   arch   and   swinging   it 
with   as  little  fuss  and  complication  as   if 
it  had  been  an  ordinary  span.     In  erection 
work   of  this   magnitude  telephones   are  a 
practical  necessity.    It  is  diflficult  to  see  how 
the  Hell  Gate  span  or  the  Quebec  bridge 
could  be  built  without  them.     The  increas- 
ing attention  being  paid  to  the  workmen's 
safety   and   convenience    in    building   large 
bridges  has  been  commented  on  before.     It 
will    be   seen    from    the   photographs   pub- 
lished on  another  page  of  this   issue  that 
the  men    who   guided   the  closing  sections 
into   place    had    safe,    solid    platforms   and 
runways   from   which  to  work.     This  fact 
undoubtedly  contributed  largely  to  the  re- 
markable record  made  in  setting  these  bot- 
tom-chord .sections   in  25  min.  each.     The 
Hell  Gate  arch  will  connect  two  of  the  coun- 


try's great  railway  systems,  the  Pennsyl- 
vania and  the  New  Haven,  thus  linking  the 
New  England  territory  with  the  trunk  lines 
serving  the  West  and  South.  With  the 
completion  of  the  New  York  Connecting 
Railroad  and  the  Seventh  Avenue  subway, 
the  Pennsylvania's  comprehensive  plan  of 
terminal  improvement,  adopted  thirteen 
years  ago,  will  be  concluded. 

New  Lock  Gate  Design 

TWO  YEARS'  OPERATION  has  demon- 
strated convincingly  the  advantages  of 
the  new  type  of  submersible  gates  used  at 
the  Keokuk  lock.    The  article  by  B.  H.  Par- 
sons,  which  appears   on   page  446   of  this 
issue,  not  only  explains  the  many  unusual 
features,  but  makes  it  clear  that  the  special 
conditions  found  at  the  site  must  govern 
the  selection  of  such  gates  and  should  be 
considered  in  all  installations  of  gates  of 
this  type.     The  height  from  gate  sills  to 
the    clean-swept    bedrock    was     unusually 
large — 31  ft. — and  made  possible  the  ver- 
tical movement  of  the  gate  without  inter- 
ference from  silt.     Control  by  compressed 
air   and    buoyancy   chambers   was   adopted 
because  of  the  compressed  air  plant  avail- 
able  near  the  gates.     The   duplication   of 
the    gates    and    provision    for    interchange 
with  the  dry-dock  gate  or  the  guard  gate 
make  practically  continuous  operation  cer- 
tain, even  if  accidents  should  temporarily 
put  one  gate  out  of  commission.    It  is  evi- 
dent that  the  designers  exercised  the  great- 
est care  and   forethought  in   devising  the 
details  of  the'  Keokuk  work,  and  the  suc- 
cessful record  in  operation  should  give  them 
considerable   satisfaction   in   having  devel- 
oped a  new  and  satisfactory  form  of  gate. 

Records  of  Congress  Proceedings 

THE    value    of    the    bound    volumes    in 
which    the    International    Engineering 
(Congress  will  publish  a  record  of  its  pro- 
ceedings has  risen  markedly  in  the  estima- 
(ion  of  engineers  since  the  Congress  itself 
has  become  history.     Not  a  few  of  those 
who  attended   the   sessions   commented   on 
this  point  even  before  the  busy  week  was 
well  begun,  but  now  that  there  is  a  clear 
per.spective  of  the  entire  program  it  is  ap- 
parent   that    an    importance    greater   than 
was  at  first  realized  attaches  to  the  perma- 
nent records.    In  many  sessions  there  were 
present  authorities    whose    views    it    was 
greatly  desired  to  hear  at  first  hand  under 
conditions  where  open  discussion  was  pos- 
sible.     To   allow   time   for   expressions   of 
opinion  from  the  convention  floor  it  often 
seemed  wise  to  reserve  for  the  bound  ■vol- 
umes the  written  discussion  which  had  been 
submitted.     To  this  material  will  be  added 
the   revised   and   amplified   discussion  that 
took  place  at  the  convention  as  well  as  that 


which  was  contributed  after  the  sessions 
were  over.  In  order  to  crowd  into  one 
week  about  200  papers  it  was  necessary  to 
arrange  a  certain  number  of  simultaneous 
sessions  and  naturally  some  interests  over- 
lapped. Although  the  committee  of  man- 
agement made  every  effort  to  have  an  ample 
supply  of  printed  copies  of  the  papers  on 
hand  at  each  session  it  was  not  always  pos- 
sible to  do  this — some  papers  came  in  late 
and  others  were  in  such  demand  that  the 
supply  was  exhausted  so  that,  all  things 
considered,  a  complete  set  of  papers  bound 
with  all  of  the  revised  and  co-ordinated  dis- 
cussion will  be  a  most  valuable  addition  to 
the  library  of  every  engineer.  The  demand 
will  be  greatest  among  those  who  attended 
the  Congress  and  sensed  its  spirit. 

Erie's  Opportunity 

IF  the  city  of  Erie,  Pa.,  puts  into  effect 
the    flood-prevention    plans    outlined    on'' 
page  440,  a  repetition  of  last  August's  dis-'*' 
aster,   in  which  Mill  Creek  overflowed  its 
banks    and    surged    through    the    streets, 
sweeping  buildings  and  bridges  before  it, 
will    be    impossible.      Erie   knows    what   a 
flood  means,  and  now  is  the  time  to  begin 
construction  on  the  project  of  channel  im- 
provement and  stream  control  recommend- 
ed by  Farley  Gannett.    The  plans,  in  brief, 
propose  sections  of  closed  conduit  and  open, 
concrete-lined  channel  in  place  of  the  pres- 
ent stream  bed,  which  is  restricted  by  en- 
croaching structures  of  all  sorts;  substitu- 
tion of  easy  curves  for  all  sharp  bends,  and 
construction   of  a  dry   detention   reservoir 
some  distance  above  the  city  to  impound 
extraordinary  flood  flows.     Neglecting  en- 
tirely   the    humanitarian    aspects    of    the 
problem    it   is   good   business   for   Erie   to 
build  the  proposed  works,  for  another  flood 
would  cost  much  more  than  the  preventive 
measures    recommended.     Erie,   to-day;    is 
in  much  the  same  position  as  was  Galveston 
after  the  hurricane  which  almost  annihilat- 
ed  the  city   in   1900.     But  Galveston   had 
learned  its  lesson  and  wisely  built  a  sea- 
wall,  which,   as  the  results   of  the   recent 
tropical  storm  prove,  was  a  potent  factor 
in    reducing   the   damage  to   a    minimum. 
Galveston,  with  its  sea-wall,  and  Erie,  with 
its  flood-prevention  works,  will  be  in  much 
the  same  position  as  men  with  paid-up  life 
insurance    policies.      They    need    have    no 
anxiety  about  the  future.    With  an  election 
coming  along  next  month  the  City  Council 
should   lose  no  time  in  taking  the  steps 
necessary  to  submit  to  the  people  of  Erie 
a  proposal  for  a  bond  issue  for  flood  pre- 
vention works.     Another  point  well  worth 
considering   is   that,   with   financial   condi- 
tions as  they  now  exist,  it  will  be  a  long 
time  before  the  proposed  works  can  be  built 
as  cheaply  as  at  present. 
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New  Railroad  Link  Ordered 

FOR  THE  FIRST  time  in  the  historj-  of 
the  State  of  California  the  Railroad 
Commission  has  ordered  the  construction 
of  a  railroad.  The  Santa  F6  system  is 
directed  to  build  a  line  with  a  minimum 
length  of  12  miles  and  an  estimated  cost  of 
$657,000,  to  be  completed  within  fifteen 
months.  Many  years  ago  several  clubs  and 
chambers  of  commerce  in  San  Diego  and 
Riverside  counties  gave  a  predecessor  com- 
pan)'  a  bonus  of  land  and  money  worth  sev- 
eral million  dollars  to  build  a  railway  from 
San  Diego  through  Riverside  into  San  Ber- 
nardino County.  The  line  was  built  in  1884 
and  operated  until  1891,  when  12  miles, 
from  Temecula  to  Fallbrook,  about  mid- 
waj-  of  the  line,  were  washed  out  and  never 
rebuilt.  This  has  left  two  disconnected 
spurs,  and  through  business  has  to  find 
some  other  route. 

The  recent  proceedings  were  to  deter- 
mine whether  or  not  the  railway  had  ful- 
filled the  obligation  attached  to  the  bonus, 
and  the  commission  decided  that  it  had  not. 
While  the  railway  must  replace  the  missing 
link,  the  commission  recommends  that  it  be 
done  by  a  33-mile  line  reaching  territory 
not  touched  before.  This  journal  does  not 
know  the  details  of  the  case  and  has  no 
criticism  for  the  commission,  which  had 
the  facts  before  it.  The  matter  does,  how- 
ever, suggest  nice  questions  of  obligation 
under  circumstances  that  might  have 
existed. 

The  fact  that  the  washed-out  section  was 
not  immediately  rebuilt  suggests  that  the 
line  had  not  proved  profitable  in  the  seven 
years  of  operation.  If  not,  whence  would 
have  come  the  money  to  rebuild  the  12-mile 
link?  Even  though  the  original  bonus  was 
far  in  excess  of  the  cost  of  the  12  miles 
it  had,  presumably,  all  gone  into  the  con- 
struction of  the  whole  line,  and  what  had 
not  been  washed  out  was  still  in  existence 
and  in  operation.  Obviously  the  commer- 
cial organizations  would  never  have  made 
their  donation  except  for  a  permanent  rail- 
road, but  did  they  or  did  they  not  assume 
risk  of  destruction  of  the  property?  And 
should  the  owners  of  a  losing  proposition  be 
compelled  to  raise,  or  try  to  raise,  more 
money  to  lose? 

Again,  what  should  be  the  responsibility 
of  a  successor  company,  if  it  acquired  the 
property  many  years  later,  mainly  for  the 
purpose  of  utilizing  certain  parts  of  it  in 
connection  with  other  lines — taking  the 
whole  property  in  order  to  get  these  parts? 
If  the  remaining  tangible  evidence  of  the 
bonus  was  confined  in  the  main  to  right-of- 
way,  grading  and  track  of  unprofitable 
spurs,  should  the  purchaser  be  obliged  to 
draw  from  its  other  resources  to  fulfill  this 
old  obligation  ? 

Turning  back  from  the  hypothetical  to 
the  actual  case,  the  future  career  of  the 
property  will  be  worth  following.  Will 
the  public  authority  that  compels  the  recon- 
struction guarantee  a  fair  return  on  the 
cost?  Or,  if  the  investment  proves  un- 
profitable, will  the  regulators,  in  the  course 
of  time,  justify  this  fact  by  the  easy  ex- 
planation that  the  road  ought  never  to 
have  been  built?     It  is  to  be  hoped  that 


the  Santa  F6  will  be  able  so  to  keep  its 
accounts  as  to  show  just  how  the  line  is 
faring. 


Why  the  Lumber  Industry  Is  Sick 

DECREASED  consumption  and  unregu- 
lated production  are  blamed  as  the  two 
primary  reasons  for  the  present  unprofit- 
able and  wasteful  condition  of  the  lumber 
industry  in  all  sections  of  the  country. 
These  bald  facts  are  set  forth  by  the  Na- 
tional Lumber  Manufacturers'  Association, 
which  has  compiled  exhaustive  figures  of 
stumpage  values,  itemized  costs  of  produc- 
tion and  realization  for  lumber  at  the  mills. 
The  decrease  in  consumption  is  partly  ex- 
plained by  the  general  depression  in  busi- 
ness during  the  past  year;  the  popular 
belief  in  the  diminishing  supply  and  the  ad- 
vancing price  of  lumber,  which  has  encour- 
aged the  exploitation  of  many  other  build- 
ing materials  to  take  its  place;  the  attacks 
upon  lumber  in  the  name  of  fire  elimina- 
tion ;  the  lack  of  advertising  of  lumber  and 
its  uses;  the  cessation  of  lumber  exports 
and  the  removal  of  duty  on  foreign  lumber. 
These  depressing  conditions,  according  to 
the  association,  are  gradually  being  cor- 
rected. General  business  conditions  are  on 
the  upturn,  and  vigorous  campaigns  of  edu- 
cation, advertising  and  promotion  are  be- 
ing conducted  to  impress  the  public  with 
the  abundance  of  standing  timber  and  the 
cheapness  of  lumber.  Literature  concern- 
ing its  proper  uses  and  intrinsic  merits 
is  being  prepared  by  trained  engineers  and 
extensive  laboratory  tests  are  being  made. 
The  causes  underlying  the  disastrous  over- 
production of  lumber  during  the  last  year; 
however,  are  much  more  fundamental  and 
much  less  susceptible  of  betterment  under 
the  existing  organization  of  the  industry 
and  the  present  interpretation  of  federal 
statutes.  The  pressure  of  liquidating  stump- 
age,  the  incomplete  and  often  misleading 
methods  of  figuring  costs  of  produc- 
tion, the  necessity  of  continuous  opera- 
tion of  plants  forming  the  industrial  sup- 
port of  dependent  communities,  the  present 
lack  of  legal  means  for  comprehensive  and 
effective  regulation  of  supply  to  meet  the 
existing  demand,  the  lack  of  a  general 
knowledge  of  the  actual  condition  of  the 
industry  by  the  individual  members,  and 
the  inherited  optimism  of  past  years  have 
all  contributed  to  this  overproduction  of 
lumber. 

The  manufacturers  of  lumber  have  pre- 
sented this  situation  openly  and  frankly 
to  the  Federal  Trade  Commission  with  the 
hope  of  receiving  constructive  aid  in  over- 
coming the  adverse  conditions  brought  to 
light,  and  the  national  association  has 
sought  to  give  this  frank  presentment  of 
the  industry  the  widest  publicity  by  pub- 
lishing full  reports  of  the  hearing  in  Chi- 
cago. There  has  been  some  criticism  of 
this  course  by  critics  of  the  optimist  class, 
who  claim  that  such  publicity  has  hurt 
lumber  credit,  but  it  is  believed  that  the 
frank  and  honest  statements  made  by  rep- 
resentatives of  the  industry  have  won  for 
it  the  respect  of  the  financial  world,  have 
tended  to  eliminate  speculative  ventures, 
have  prevented  a  great  loss  to  individual 


operators,  actual  and  prospective,  by  the 
information  thus  presented,  and  that  at 
least  ah  appreciable  check  on  wasteful  over- 
production now  exists.  An  introspective 
analysis  of  the  causes  of  a  situation  is  a 
large  part  of  the  solution,  for  there  will 
now  doubtless  come  plenty  of  support  to 
the  association  in  its  constructive,  educa- 
tional campaign. 


Qualifications  of  Secretaries 

RECENTLY  this  journal  was  in  receipt, 
from  a  member  of  a  local  society,  of 
a  severe  criticism  regarding  the  election  of 
a  new  secretary.  The  man  chosen  was 
known  as  a  capable  constructing  engineer, 
but  had  not  given  evidence  of  special  ad- 
ministrative or  promotional  ability.  It  was 
the  contention  of  the  correspondent  that 
the  secretary  of  a  technical  society  is,  or 
should  be,  essentially  a  promoter  and  an 
administrator,  and  that  without  demon- 
strated ability  in  these  lines  a  candidate 
should  be  considered  unfit.  It  was  his  be- 
lief that  engineers  with  these  qualifications 
could  be  found  within  the  membership  of 
the  society,  and  that  the  organization  was 
sure  to  suffer  by  the  election  of  a  calm, 
dignified  gentleman,  unimpeachable  as  to 
character  and  engineering  achievements, 
but  without  the  enthusiasm  and  experience 
for  the  promotion  work  falling  to  the  work- 
ing head  of  a  technical  society. 

This  journal  is  in  hearty  accord  with 
these  views.  The  building  of  a  technical 
society,  and  its  elevation  to  a  place  of 
prominence  and  influence  in  its  community 
are  essentially  problems  of  salesmanship, 
of  promotion,  of  grasping  chances  to  im- 
press the  organization  upon  engineers  and 
the  public,  of  seeing  and  developing  new 
opportunities  for  service  to  its  members 
and  its  community.  It  is  true  that  there  is 
other  work  to  be  done  in  a  technical  society 
— the  planning  of  committee  work,  the  ar- 
rangement of  programs  and  the  very  neces- 
sary financing.  But  the  secretary  cannot 
be  expected  to  do  all  the  work,  nor,  in  prac- 
tice, does  he  do  it.  With  the  proper  en- 
thusiasm and  organizing  ability  he  can 
delegate  to  others  much  of  his  work,  and 
particularly  that  part,  of  a  technical  order, 
which  most  of  the  members  of  the  society 
are  qualified  to  do.  Many  local  societies 
might  well  elect  for  secretary  not  a  de- 
signing, a  constructing  or  a  consulting 
engineer,  but  one  who  has  apparently  aban- 
doned his  profession  and  gone  into  sales- 
manship— a  sales  engineer.  Many  will  fear 
that  a  man  of  this  type  would  develop  poli- 
cies not  consistent  with  the  dignity  of  an 
engineering  organization.  There  is  that 
possibility,  but  it  can  be  avoided  by  careful 
selection. 

Surely  no  organization  would  elect 
as  its  secretary  someone  with  whom 
it  was  not  well  acquainted.  There  may  be 
radical  men  of  the  salesman  type  in  the 
society,  who  must  for  the  organization's 
own  good  be  passed  over,  but  there  will  be 
others  of  a  more  conservative  mold  who 
nevertheless  have  the  very  important  sell- 
ing and  promotional  points-of-view  so 
necessary  for  developing  the  full  possibili- 
ties of  an  organization. 
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Sensational  Achievement  in 
Wireless  Telephony 

THE  transmission  of  speech  by  wireless 
over  the  4600  miles  that  separate  the 
great  station  at  Arlington  from  Honolulu 
will  be  likely  to  rank  as  one  of  the  big 
achievements  of  the  twentieth  century.  It 
bears  the  same  relation  to  telephony  as 
did  the  first  wireless  messages  across  the 
Atlantic  to  the  early  experiments  of  Mar- 
coni. It  was  certainly  remarkable  enough 
to  have  speech  transmitted  from  Arlington 
to  San  Francisco,  but  that  the  listener 
quietly  sent  to  Hawaii  should  have  picked 
up  the  same  impulses  at  his  distant  station 
falls  little  short  of  wizardry. 

Wave  telephony,  in  fact,  impresses  the 
untechnical  mind  as  being  about  as  near 
black  magic  as  is  permissible  in  this  un- 
imaginative age.  In  very  fact  it  is  extraor- 
dinary in  theory  even  as  in  practice.  There 
is  something  weirdly  impressive  in  the  idea 
of  transmitting  through  space  a  large 
amount  of  electro-magnetic  energy  at  a  fre- 
quency so  high  as  to  produce  no  sound  in 
the  receiver,  and  yet  capable,  by  its  far 
less  rapid  variations  in  intensity,  of  trans- 
mitting articulate  speech.  It  gives  even 
the  jaded  imagination  of  the  engineer  some- 
thing of  a  shock  to  hear  a  wireless  tele- 
phone transmitting  station  tune  up  for 
business,  the  loud  singing  growing  shriller 
and  fainter  until  at  last  it  fades  away  into 
a  mouse's  squeak  and  then,  quite  unheard, 
continues  pouring  out  a  stream  of  energy 
into  space  by  the  variations  of  which  speech 
is  transmitted. 

Oscillations  of  30,000  or  40,000  per  second 
can  produce  no  audible  effect  and  the  fre- 
quency has  to  be  carried  even  much  higher 
than  this  before  the  individual  wave  lengths 
become  of  the  order  of  magnitude  usual  in 
long  distance  wireless  telephony;  50,000 
oscillations  per  second  means  a  wave  length 
of  6000  meters,  twice  what  is  commonly  em- 
ployed in  telegraphy.  Thanks  to  the  in- 
genuity of  various  inventors  there  are 
ample  means,  and  have  been  for  some  time 
past,  of  getting  a  large  amount  of  energy 
at  such  frequencies  radiated  from  the 
antennae. 

The  success  of  the  recent  experiments 
shows  clearly  that  the  single  really  difficult 
problem  of  wireless  transmission  of  speech 
— that  is,  the  control  of  a  sufficient  amount 
of  energy  by  the  transmitting  device — has 
been  successfully  solved,  but  by  what  means 
this  has  been  done  has  not  yet  been  made 
public.  For  several  years  past  it  has  been 
possible  to  get  a  sufficient  output  of  energy 
at  the  proper  frequency  and  the  receiving 
apparatus  is  relatively  a  simple  matter.  To 
produce,  however,  a  telephone  transmitter 
capable  of  impressing  the  necessary  modi- 
fications of  current  intensity  on  a  big  scale 
has  proved  to  be  a  very  troublesome  mat- 
ter and  the  group  of  engineers  who  have 
just  won  out  deserve  profound  congratula- 
tion for  their  feat. 

Obviously  wave  telephony  over  great  dis- 
tances will  meet  the  same  difficulties  as 
ordinary  wireless  in  the  effects  of  atmos- 
pheric conditions,  yet  it  gives  a  most 
beautiful    solution    of    many    problems    of 


transmission  of  intelligence.  It  makes  it  pos- 
sible to  hold  communications  with  ships  over 
the  whole  width  of  the  Atlantic  and  with 
isolated  islands.  Inasmuch  as  speech  can 
be  passed  on  from  a  wire  line  to  a  wireless 
stretch  and  then  again  to  the  subscriber, 
one  can  imagine,  for  example,  calling  up 
a  correspondent  in  Bermuda  or  the  Azores 
as  comfortably  as  across  the  street.  Of 
course,  messages  sent  out  can,  in  the  pres- 
ent state  of  things,  be  heard  by  anybody 
who  can  tune  in  on  the  required  frequency, 
which  is  inconvenient  for  some  purposes. 
On  the  other  hand,  the  receiving  station 
can,  with  considerable  success,  limit  its  lis- 
tening to  messages  coming  from  the  direc- 
tion of  a  particular  station.  It  is  quite  im- 
possible to  forecast  the  limitations  that  may 
serve  to  hem  in  the  sphere  of  wireless  tele- 
phony, but  it  is  most  emphatically  here  as 
an  accomplished  fact,  and  is  certain  to  find 
very  many  useful  applications.  How  many 
time  alone  can  tell. 


sources  are  mineral  deposits,  which,  though 
not  so  certain  in  quantity,  are  sufficiently 
in  evidence  at  least  to  justify  investigation. 
The  population  is,  at  heart,  industrious  and 
mentally  alert.  Lack  of  incentive  has  held 
it  back  for  many  years  and  has  seemingly 
smothered  these  qualities  entirely,  but 
they  could  be  easily  quickened  into  life. 
Haiti  is  ripe  for  development  in  which  the 
civil  engineer  should  play  no  small  part. 


When  Haiti  Awakes 

IF  a  stable  government  should  be  estab- 
lished in  Haiti,  as  now  seems  likely,  that 
island  will  offer  one  of  the  most  profitable 
fields  for  engineering  promotion  and  de- 
velopment known  in  recent  years  and,  as  a 
corollary,  a  good  field  for  engineers  and 
contractors.  To-day  Haiti  is  practically  an 
undeveloped  country — a  wilderness.  A  cen- 
tury and  a  quarter  ago  it  was  one  of  the 
most  highly  developed  and  richest  countries 
in  the  West  Indies,  but  the  wars  of  the 
negro  liberation  reduced  it  to  a  great  char- 
nel  house,  and  it  has  gone  backward  ever 
since.  Yet  it  has  cities  of  large  popula- 
tion, has  natural  resources  equal  to,  if  not 
greater,  than  those  of  Cuba,  which  is  now 
almost  completely  prosperous.  In  recent 
years  a  considerable  mileage  of  Haitian 
railways  have  been  constructed,  an  electric 
lighting  system  has  been  put  in  operation 
in  Port  au  Prince,  a  first  class  wharf  has 
been  constructed  there  and  a  few  spasmodic 
attempts  have  been  made  to  pave  the 
streets.  Beyond  this  practically  nothing 
has  been  done,  although  the  country  is 
credited  with  a  population  of  over  a  million. 

Many  millions  of  dollars  could  be  spent  on 
sewers,  waterworks,  paving,  street  rail- 
ways and  other  municipal  works  in  Port  au 
Prince  alone,  and  yet  not  bring  it  up  to 
the  standard  of  improvement  to  which  its 
hundred-thousand  population  entitles  it. 
Aux  Cayes,  Jeremie,  Jacmel,  St.  Marc,  Go- 
naives  and  Cap  Haiten  are  all  seaports  of 
importance.  All  of  them  are  in  crying  need 
of  wharves  and  other  improvements.  There 
are  lands  for  sugar  growing,  but  hardly 
any  mills,  vast  tracts  for  coffee  and  fruit 
growing,  but  few  facilities  for  getting  the 
product.s  to  market,  and  great  forests  of 
valuable  woods,  equally  hampered  by  lack 
of  means  to  utilize  them.  Given  a  period 
of  rest  from  incessant  revolution,  Haiti 
can  pay  the  bill  for  its  improvements. 

The  coffee  alone,  if  properly  cultivated, 
could  support  the  entire  country.  Sugar- 
growing  possibilities  are  vast  and  the  for- 
ests are  rich  in  such  woods  as  mahogany 
and    lignum    vitae.      Added    to    these    re- 


Chicago  Building- Code  Violations 
Getting  Publicity 

THE  FIRE-STOP  clause  in  the  Chicago 
building  code  is  in  a  fair  way  to  be 
enforced,  for  a  special  educative  effort  is 
being  made  to  bring  to  the  attention  of 
the  public  the  reasons  for  the  stops  at  floor 
levels  and  show  how  little  the  point  is 
heeded  by  the  building  inspectors.  Former 
building  commissioners  have  pleaded  lack  of 
inspection  force  whenever  vigorous  appeals 
have  been  made  to  see  that  all  the  provi- 
sions of  the  code  are  carried  out.  As  yet 
no  adequate  reason  has  been  given  in  Chi- 
cago for  disregarding  in  so  many  cases  a 
really  troublesome  detail  in  building  con- 
struction. The  American  Lumberman  of 
Sept.  4  reports  an  elaborate  investigation 
of  apartment  buildings  and  finds  the  re- 
sponsibility is  largely  with  the  mason  con- 
tractor. The  architect,  if  a  bona  fide  one 
is  employed,  usually  covers  the  point  in  a 
general  way,  requiring  the  contractors  that 
work  on  the  building  to  observe  all  rules  and 
regulations  of  the  city.  Occasionally  it  has 
been  found  that  a  specification  will  repeat  in 
substance  the  specification  in  the  code.  The 
latter  reads  as  follows:  "In  buildings  of 
every  class  where  wood  furring  is  used  on 
brick  walls,  the  brick  between  joists  shall 
be  projected  from  the  bottom  of  the  joist 
to  the  top  of  the  joist  for  the  full  thickness 
of  the  furring,  and  in  no  case  shall  such 
projection  be  less  than  2  in."  The  idea  is 
to  seal  off  each  vertical  space  between  fur- 
ring strips  at  every  floor  level  so  that  any 
fire  which  starts  in  a  lower  floor  will  not 
be  provided  with  a  continuous  flue  from 
basement  to  attic.  If  proper  stops  are  built 
the  fire  will  often  languish  from  lack  of  oxy- 
gen, and  be  confined  to  the  locality  of  its 
origin. 

The  National  Board  of  Fire  Underwriters 
is  initiating  an  active  campaign  in  an  en- 
deavor to  educate  the  general  public  in 
good  fire-resisting  construction.  A  series 
of  illustrated  pamphlets  dealing  with  de- 
tails of  such  construction  for  various  classes 
of  buildings  is  being  prepared.  While  many 
of  the  activities  of  the  association  in  the 
past  have  been  directed  toward  the  dis- 
placement of  wood  in  the  endeavor  to  effect 
a  fireproof  structure,  it  is  highly  impor- 
tant that  fire-resisting  methods  of  construc- 
tion be  promoted  vigorously.  Many  build- 
ings, with  exterior  walls  only  of  material 
other  than  lumber,  come  within  the  fire 
limits.  Since  records  show  such  high  per- 
centages of  fires  starting  within,  building 
departments  can  serve  the  public  in  no 
better  way  than  in  a  strict  carrying  out  of 
such  fire-preventive  measures  as  are  con- 
tained in  their  code. 
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World's  Longest  Arch,  Across  Hell  Gate,  New  York  City, 

Is  Closed  and  Swung  as  Planned 

Closing  Bottom-Chord  Sections  Set  September  30  in  Record  Time — Lowering  Jacks  Under  Erection  Back- 
stays Next   Day  Brings   Arch    to   Bearing — Floor   System   to   Be   Placed   as  Backstays   Are    Dismantled 


AT  TEX  O'CLOCK  on  the  morning  of 
Sept.  30  the  i^outh  bottom-chord  section 
forming  the  first  connection  between  the 
east  and  west  halves  of  the  977>j-ft.  Hell 
G»te  arch  of  the  New  York  Connecting  Rail- 
road in  New  York  City,  the  world's  longest 
arch  span,  was  fitted  into  place  with  3'^  in. 
to  spare  on  its  west  end.  The  member  was 
raised  and  set  in  25  min.  by  the  two  travel- 


preciable  shear  would  be  transmitted 
through  the  center  chord.'^.  Scales  adjusted 
to  allow  for  the  un.symmetrical  lengths  and 
weights  of  the  two  cantilever  halves  were 
placed  beside  the  jacks,  and  the  lowering 
operations  thus  were  made  absolutely  uni- 
form and  exact. 

The    erection    of   the    backstay    material 
on  the  Ward's  Island  end  began  about  Feb. 


LAST   CHORD   SECTION,    ASSEMBLED   WITH   GUSSET    PLATES,    WEIGHED    90    TONS 


ers  which  had  built  each  side  of  the  arch. 
This  time  was  10  min.  less  than  the  best 
time  made  in  erecting  any  previous  section 
of  the  bottom  chords.  Shortly  after  noon 
the  closing  member  for  the  north  truss  was 
successfully  set  in  the  same  length  of  time, 
although  the  hot  sun  had  expanded  the 
bridge  till  there  was  less  than  2  in.  clear- 
ance in  which  to  manipulate  the  90-ton 
chord  section. 

The  two  diagonals  from  the  top  of  the 
east  side  of  the  panel  to  the  bottom  of  the 
west  side  were  next  set  with  half  the 
diagonals  from  the  bottom  of  the  east  side. 
The  closing  panel  is  a  true  center  panel,  and 
the  tempfirary  hinged  bearing  that  will  sup- 
port the  arch  till  the  full  dead  load  is  being 
carried  is  in  the  bottom  chord  at  the  west 
end  of  this  panel. 

Telephones  Synchronize  Work 

On  Oct.  1  the  jacks  on  the  main  posts  of 
the  backstays,  which  re.st  on  the  two  main 
piers,  were  lowered  varying  distances  from 
16  to  20  in.  to  bring  the  center  hinge  to 
a  bearing.  This  operation  was  successfully 
accomplished  and  the  eyebar  ties  over  the 
backstay  posts  were  released  in  about  l',4 
hr.  through  the  u.se  of  a  multi-party  tele- 
phone line  with  stations  at  the  center,  at 
each  back.'<tay  jack,  at  each  counterweight 
and  at  the  office.  Men  stationed  at  all  these 
points  were  thus  kept  continually  informed 
of  all  relative  movements,  each  station 
being  directly  connected  with  all  the  others, 
and  all  "listening  in"  to  the  orders  and  re- 
ports from  each  of  the  {Kiints.  Previous 
calculations  of  the  required  movements  at 
each  jack  had  been  made  to  insure  even 
lowering  at  the  top  hinges  .ho  that  no  ap- 


1,  and  about  June  1  the  shoes  were  set  and 
the  erection  of  the  arch  proper  progressed 
continuously  without  any  effort  at  record- 
making  for  the  four  months  until  closure 
on  Oct.  1.  No  lives  were  lost  in  this  opera- 
tion; safety  and  accuracy  were  considered 
of   primary    importance   throughout.      The 


total  weight  in  the  arch  as  now  erected 
is  about  13,000  tons,  and  there  are  about 
23,000  tons  in  both  backstays  and  anchor- 
ages. When  completed  with  hangers  and 
floor  system  in  place  there  will  be  nearly 
20,000  tons  of  steel  in  the  arch  span. 

ADJUSTMENT    BOLTS   FOR   TOP    CHORDS 

The  east  ends  of  the  top-chord  sections 
in  the  center  panel  were  at  once  riveted 
up,  but  the  west  ends  will  be  left  free  to 
move  until  the  arch  ha.s  reached  its  final 
position  under  full  dead  load.  These  ends 
slide  on  shelf  angles  on  the  east  end  of 
the  last  top-chord  members  of  the  west  half 
of  the  arch.  In  order  finally  to  match  up 
this  panel  point  it  was  thought  best  to  leave 
one  pair  of  members  blank  and  drill  them 
by  the  other  pair  after  the  arch  was  under 
full  dead  load. 

As  temperature  changes  on  any  ordinary 
day  would  throw  this  work  out  of  alignment 
before  holes  could  be  drilled  to  insert 
enough  drift  pins  to  withstand  the  tem- 
perature stresses,  some  means  had  to  be 
provided  for  holding  the  top-chord  sections 
rigid  at  this  panel  point.  This  is  accom- 
plished by  a  7-in.  diameter  bolt  inside  of 
each  top-chord  section  parallel  to  its  center 
line.  The  end  of  one  of  these  bolts  is 
shown  in  an  accompanying  photograph.  The 
nuts  on  these  huge  bolts  engage  diaphragms 
in  the  top-chord  sections  of  the  panel  west 
of  the  center.  These  bolts  are  strong 
enough  to  take  all  temperature  stresses  and 
hold  the  ends  of  the  top-chord  sections  rigid 
till  they  can  be  drilled  and  riveted. 

Drift  Pins  Hold  Bottom  Chords 

As  the  dead  load  stress  is  carried  by  con- 
tact   joints    in    the    bottom    chord,    it   was 
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SETTING   THE   FIRST   CLOSING   MEMBER   IN  THE    WORLD'S    LONGEST    ARCH    SPAN 
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GIANT    BOLTS    TAKE    TEMPERATURE   STRESSES   WHEN    TOP   CHORDS   ARE   CLOSED 


ELEVATOR    FOR    MEN    AND    LIGHT    LOADS 


CHORD 


SECTION    SET   IN   25    MIN.-A   RECORD  FOE  THE   JOB 


LAST    BOTTOM    CHORD    SECTION    NEARS    ITS    FINAL    POSITION 
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not  desirable  to  rivet  the  bottom  chords  at 
the  panel  points  until  the  arch  was  swung. 
Bolts  could  not  be  used  under  such  heavy 
loads.  They  cannot  be  made  a  driving  fit 
nor  be  tightened  enough  to  prevent  slip- 
ping. Consequently,  all  the  holes  would 
have  been  out  by  the  difference  in  the 
diameter  of  the  hole  and  of  the  bolt  before 
the  time  came  to  rivet  them. 

The  solution  was  found  in  the  use  of  steel 
drift  pins,  with  which  every  panel  point  in 
the  bottom  chord  now  bristles.  Enough  of 
them  are  used  to  carry  all  the  dead  load 
stress,  and  only  enough  bolts  are  used  to 
clamp  the  plates  of  the  adjoining  chord 
members  together  and  prevent  their  spread- 
ing under  stress.  Riveting  on  the  bottom 
chord  will  be  begun  now,  but  will  not  be 
carried  far  until  the  steel  for  the  floor  sys- 
tem is  in  place.  Some  of  the  1^-in.  rivets 
used  are  11  in.  long. 

Electric  Equipment 

There  is  an  electrically  driven  compressor 
plant  on  each  side  of  the  river.  Air  is 
piped  to  the  riveters  through  an  air  main 
at  the  level  of  the  top  chord  for  each  side 
of  the  arch.  The  travelers  are  operated 
entirely  by  electric  hoists.  Current  is 
carried  across  to  Ward's  Island  in  a  sub- 
marine cable  laid  especially  for  the  job. 

To  carry  men  and  light  loads  quickly  to 
the  top  of  the  bridge  while  the  main  trav- 
ders  are  working  out  over  the  river,  two 
elevators,  one  of  which  is  shown  in  an 
accompanying  photograph,  are  used.  They 
are  handled  on  two  parts  of  wire  rope  by 
the  backstay  travelers,  and  are  tagged  by  a 
small  block  at  one  side  of  the  car  which 
runs  on  a  wire-rope  guide.  These  guides, 
stretched  from  the  top  laterals  to  dead  men 
in  the  ground,  are  purposely  out  of  plumb. 
This  causes  the  cars  to  hang  on  the  under 
sides  of  the  guides,  and  prevents  twisting. 

The  Hell  Gate  bridge  was  designed  and  is 
being  erected  under  the  direction  of  Gu.stav 
Lindenthal,  chief  engineer,  and  0.  H. 
Ammann,  assistant  chief  engineer  of  the 
New  Yorit  Connecting  Railroad.  H.  W. 
Hudson,  construction  engineer,  has  im- 
mediate supervision  of  the  erection.  The 
contractor  for  the  fabrication  and  erection 
of  the  arch  is  the  American  Bridge  Com- 
pany, for  which  C.  G.  Emil  Larsson,  assist- 
ant chief  engineer,  is  in  general  charge  of 
the  work,  and  J.  B.  Gemberling,  erection 
manager,  is  in  charge  of  erection.  J. 
Loewoistein,  H.  H.  Starr  and  W.  J.  Parsons, 
engineers  for  the  American  Bridge  Com- 
puny,  are  connected  with  the  work,  and 
Daniel  Bums  is  general  foreman  in  direct 
charge  of  erection. 


Erie  Can  Remove  Flood  Menace  by  Spending 
$798,000  on  Mill  Creek  Improvement 

Farley  Gannett,  in  Report  to  City  Engineer,  Recommends  Channel  Rectification, 
Closed   and   Open  Sections   of  Conduit   and  Dry  Reservoir  for  Stream  Control 


TO  prevent  a  repetition  of  the  disastrous 
flood  which  swept  through  Erie,  Pa.,  last 
August,  a  project  involving  the  expenditure 
of  $798,000  for  the  rectification  of  the 
alignment  of  Mill  Creek,  the  substitution  of 
a  closed  concrete  conduit  and  an  open,  con- 
crete-lined channel  for  the  present  stream 
bed  and  the  construction  of  a  dry  detention 
reservoir  to  impound  extraordinary  flood 
flows  and  control  the  stream  flow,  has  been 
proposed  by  Farley  Gannett,  consulting  en- 
gineer, of  Harrisburg,  in  a  report  submitted 
Sept.    25    to    Benjamin    E.    Briggs,    city 


NEW   PLANS   REMOVE    SHARP    BENDS    IN    MILL 
CREEK    CHANNEL 

engineer  of  Erie.  Of  the  several  possible 
methods  of  stream  treatment  considered 
Mr.  Gannett  recommends  that  the  following 
one  be  adopted  on  the  grounds  of  effective- 
ness and  economy: 

Proposed  Plan 

The  closed,  reinforced  concrete  conduit 
proposed  extends  from  the  lake  front  at  the 
Pennsylvania     Railroad     crossing     to     the 


Nickel  Plate  railroad  crossing,  approxi- 
mately 8100  ft.,  eliminating  all  sharp  bends 
and  relocating  about  2400  ft.  of  the  chan- 
nel to  obtain  a  shorter  and  straighter 
course.  It  will  be  18  ft.  wide  by  14  ft. 
high,  and  will  have  a  capacity  of  6000  sec.- 
ft.  From  the  Nickel  Plate  crossing  to  the 
city  line  the  creek  will  be  carried  in  an 
open,  concrete-lined  channel,  4800  ft.  long, 
25  ft.  wide  on  top  and  12  ft.  deep,  with  the 
same  carrying  capacity  as  the  closed  con- 
duit. A  dry  reservoir  at  the  forks  in  the 
creek,  li/4  miles  above  the  city  line,  having 
a  capacity  of  52,000,000  cu.  ft.  is  recom- 
mended. This  reservoir  would  ordinarily  be 
empty,  as  it  would  be  drained  by  a  culvert 
large  enough  to  pass  all  but  exceptional 
floods.  The  plans  would  effectively  prevent 
floods  in  Mill  Creek,  Mr.  Gannett  states,  and 
the  cost  would  be  far  less  than  the  damage 
done  by  the  flood  of  Aug.  3,  which  was  de- 
scribed in  detail,  with  records  of  rainfall 
and  runoff,  in  the  Engineering  Record  of 
Aug.  14,  page  186. 

Description  of  Mill  Creek 

Mill  Creek  is  a  small,  swift  stream  flow- 
ing into  Presque  Isle  Bay,  Lake  Erie, 
through  the  eastern  part  of  the  city  of  Erie, 
draining  at  its  mouth  12.9  sq.  miles.  Of 
this  area,  2.0  sq.  miles  lie  within  the  city 
limits  and  are  largely  built  over. '  The 
watershed  lies  in  the  sandy,  gravelly  soil 
typical  of  this  once  glaciated  region,  and 
i.s  underlaid  by  a  gray  slate  formation, 
which  is  productive  of  a  high  rate  of  run- 
off, particularly  when  the  gravel  subsurface 
soil  is  saturated. 

The  uplands  are  in  a  high  state  of  agri- 
cultural productivity,  while  the  lower  val- 
leys are  deep  and  bordered  with  steep  hills. 
The  countryside  is  composed  of  rolling  hills, 
with  small  patches  of  timber.  The  only  vil- 
;  lage  on  the  watershed  is  Belle  Valley,  com- 
posed of  a  small  group  of  houses.  Just  be- 
fore entering  the  city  limits  the  stream 
emerges  from  a  narrow  valley,  through 
which  it  passes  for  about  2  miles.  The 
sides  of  this  part  of  the  valley  rise  sharply 
about  100  ft.  above  the  water. 

The  sources  of  Mill  Creek  are  at  an  eleva- 
tion of  1100  to  1300  ft.  above  sea  level,  or 
500  to  730  ft.  above  Lake  Erie.  Above  the 
city  for  two  miles  the  fall  of  the  creek  is. 


THIS  IS  THE  SORT  OF  DAMAGE  WHICH  THE  ERIE  FLOOD  PREVENTION  PLANS,   IF  ADOPTED,  WILL  RENDER  IMPOSSIBLE 
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1.04  ft.  per  100  ft.  At  the  southern  boun- 
dary of  the  city  the  creek  is  at  an  elevation 
of  170  ft.  above  the  lake.  The  fall  per  100 
ft.  through  the  city  is  1.20  ft.,  being  20  per 
cent  steeper  than  in  the  section  above. 

August  Flood 

The  total  rain  for  the  storm  at  Erie  was 
5.77  in.,  between  3.30  p.  m.,  Aug.  3,  and 
5  a.  m.,  Aug.  4.  The  rain  in  the  hills  above 
the  city  was  about  40  per  cent  greater  than 
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ACCUMULATED     RAINFALL     AT     ERIE     DURING 
THE    STORM    OF   AUG.    3-4,    1915 

at  Erie,  and  such  in  fact  must  have  been 
the  case  to  have  caused  the  extraordinary 
rate  of  flow  that  occurred.  The  evidence  is 
that  the  rain  was  largely  confined,  on  the 
upper  watershed,  to  the  period  from  5  to 
8.30  p.  m.  The  comparatively  short  time 
within  which  it  fell  is  the  reason  for  the 
great  flood  which  resulted. 

At  Twenty-sixth  Street  the  rate  of  flow 
per  square  mile  from  the  11  sq.  miles  above 
that  point  was  about  1000  cu.  ft.  per  second 
per  square  mile.  This  figure  has  often  been 
exceeded  from  smaller  areas  but  seldom 
from  so  large  a  watershed,  according  to 
Mr.  Gannett.  The  extraordinary  volume  of 
this  flow  of  11,000  sec.-ft.  may  be  best  ap- 
preciated when  one  realizes  that  it  is  about 
nine  times  the  extreme  dry  weather  flow  of 
the  Ohio  River  below  Pittsburgh,  which 
drains  23,000  .sq.  miles,  against  11.1  sq. 
miles  drained  by  Mill  Creek  above  Twenty- 
sixth  Street,  in  Erie. 

One  of  the  most  destructive  features  of 
the  flood  was  the  vast  amount  of  debris,  con- 


sisting of  trees,  brush,  lumber,  parts  of 
houses  and  barns,  and  all  manner  of  fur- 
niture and  personal  property,  including  car- 
nages, wagons  and  automobiles,  which  was 
washed  into  the  channel  and  clogged  the 
bridge  and  culvert  openings  over  the  creek. 
In  the  city  limits  not  one  of  the  twenty-one 
street  crossings  and  three  railroad  culverts 
carried  the  flood.  When  they  were  over- 
topped, either  the  bridge  or  the  culvert,  or 
the  approach  fill  was  destroyed.  In  most 
cases  the  culverts  stood  and  the  fills  failed 
by  overtopping. 

Channel  Encroachments 

The  course  of  the  stream  through  the  city 
IS  extremely  tortuous;  there  are  two  bends 
of  approximately  90  deg.  and  numerous 
other  sharp  turns.  Portions  are  walled  in 
on  one  or  both  sides  with  concrete  or  stone 
walls.  Buildings  abut  on  and  encroach 
upon  the  channel.  The  creek  bed  has  long 
been  used  for  dumping  all  manner  of  de- 
bris. Houses,  mills,  stores  and  factories 
have  been  built  on  the  waterway,  reducing 
its  channel  area  far  below  safe  propor- 
tions. All  of  these  things  contributed  to  re- 
ducing the  channel  area  and  to  lessening  its 
capabilities  of  discharging  a  large  volume. 


Improvements  Recommended 

Wherever  possible  the  present  alignment 
would  be  followed  in  Mr.  Gannett's  plan, 
but,  as  it  is-  most  essential  that  all  bends  be 
eliminated  and  that  the  route  be  made  as 
short  as  possible,  certain  changes  in  align- 
ment are  desirable,  as  shown  by  the  dash 
line  on  the  accompanying  map.  The  great- 
est divergence  of  the  revised  alignment  from 
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the  present  channel  would  be  from  Tenth 
to  Twelfth  Street,  where  they  are  approxi- 
mately 200  ft.  apart.  The  new  line 
traverses  a  section  in  which  few  buildings 
stand  and  in  which  all  were  either  removed 
or  badly  damaged  by  the  flood  of  Aug.  3. 
From  Fourteenth  Street  to  Twenty-sixth 
Street  the  old  channel  is  closely  followed. 
At  Twenty-sixth  Street  the  new  line  swings 
on  an  easy  curve  to  the  west  of  the  present 
creek,  crossing  it  at  Hill  Road  and  Moor- 
head  Street,  eliminating  two  sharp  bends 
and  1000  ft.  of  length,  terminating  to  the 
west  of  the  old  line  near  the  city  limits.  The 
improved  channel  would  terminate  in  an  in- 
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PROPOSED  CLOSED  CONDUIT  SECTION 

take,  with  wing-walls  and  dikes  designed  to 
throw  the  water  into  the  concrete  channel. 
Between  the  intake  and  the  reservoir  it  is 
proposed  to  remove  dead  trees,  logs  and 
debris  and  to  improve  the  existing  channel 
in  some  places. 

Dry  Detention  Reservoir 


Where  the  side  hills  converge  1%  miles 
above  the  city  line,  a  dry  detention  reser- 
voir is  proposed.  This  reservoir,  formed  by 
a  massive  concrete  barrier,  60  ft.  high,  with 
an  opening  in  its  base  7.5  ft.  in  diameter, 
would  have  a  capacity  of  52,000,000  cu  ft 
or  390,000,000  gal.  This  structure  would  be 
350  ft.  long  on  top  and  approximately  40 
ft  thick  at  the  base.  The  reservoir  would 
be  1  mile  long,  but  the  land  inundated  would 
he  of  small  value,  as  most  of  the  55  acres 
is  stony  lowland  or  steep  valley  side. 

The  reservoir  would  seldom  have  any 
water  in  it,  as  only  at  long  intervals  would 
a  flood  come  down  the  creek  larger  than 
would  be  carried  by  the  cu'vert  which  would 
drain  it.  But  at  the  rare  intervals  when 
such  a  flood  did  come  the  reservoir  area 
would  be  there  to  absorb  it,  letting  out  just 
to  much  water  as  could  be  safely  carried 
down  through  the  city.  The  conduit  is  so 
designed  as  to  be  capable  of  carrying  the 
water  let  through  the  reservoir  plus  the 
maximum  runoff  from  the  area  north  of 
the  reservoir  which  would  enter  the  creek. 
The  reservoir  would  catch  debris  from  the 
8.5  sq.  miles  above  it  and  so  prevent  its 
getting  into  the  channel.  A  drift,  or  debris 
catcher  or  deflector,  could  also  be  con- 
structed at  the  upper  end  of  the  concrete 
channel. 

The  economic  advantage  of  the  reservoir 
scheme  lies  in  the  fact  that,  through  its 
construction,  the  channel  through  the  city 
can  be  made  much  smaller  at  a  large  saving 
in  cost.  Some  day  the  channel  between 
the  city  line  and  the  reservoir  will  have  to 
be  improved  and  this  work  would  also  be 
cheaper  if  there  were  a  reservoir. 

Reasons  for  Channel  Sections 

The  open,  sloping-sided  channel  above  the 
Nickel  Plate  railroad  crossing  is  recom- 
mended for  several  reasons.  The  land  is 
not  so  valuable  as  below.  The  sloping- 
sided  channel  is  cheaper  than  the  closed 
conduit  and  there  is  little  immediate  need 
of  covering  this  portion  of  it.     If  the  city 
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Glenwood  Park,  for  park  purposes,  it  would 
never  need  to  be  covered. 

Bc!cw  the  Nickel  Plate  railroad  cross- 
ing the  land  is  valuable  and  the  construc- 
tion of  a  covered  conduit  through  thi.s  sec- 
tion would  result  in  the  reclaimini?  of  12 
acres  of  land  for  residential,  commercial 
and  industrial  use.  It  is  believed  that  this 
would  represent  a  value  of  several  hundred 
thousand  doUai^.  About  150  acres  in  this 
part  of  the  city,  below  Twenty-sixth  Street, 
was  depreciated  and  damaged  by  the  flood 


Runner  Turbines  Analyzed 

Part  II   -Location  of  Case,  Allowances  to  Be  Made  in  Calculations 
and  Desirable  Shape  of  Cross-Sections,  Floor  and  Roof  Discussed 

By  A.  G.  HILLBERG 
Hydraulic  Engineer,  New  York  City 


THE  VERTICAL  sections  of  a  scroll  case 
should  as  far  as  possible  be  symmetri- 
cal about  the  horizontal  center  line  of  the 
distributor.     Consequently,  this  center  line 


FIG.   5 — WELL-DESIGNED   SCROLL   CASE — ONE-FOUKTH    OF   DISCHARGE   FED   DIRECTLY   TO   WHEEL 
IN   OROEB   TO   DECBEASE   OVER-ALL   WIDTH   OF  UNIT — IN    THIS   CASE   a  =  315   DEG. 
Critlclrm  — Fillrm  ;ir*   too  smnll,   which   i>ermit!i  ilejul    water,   thus  decreasing  effective   area   of  section. 


of  Aug.  3.  With  the  creek  inclosed  and  no 
longer  a  potential  danger,  and  with  this 
land  utilized  by  buildings,  it  is  computed 
that  the  increased  taxes  would  more  than 
pay  the  interest  and  sinking  fund  charges 
for  this  work.  After  completion  of  the  con- 
duit, property  owners  will  rapidly  refill  the 
area  over  it  to  street  grades  and  utilize  it. 
At  least,  such  has  been  the  experience  in 
other  places. 

At  Twenty-sixth  Street  a  high  concrete 
arch  bridge  is  proposed,  spanning  the  en- 
tire valley  with  one  or  two  arches. 

The  estimate  includes  reconnecting  all 
broken  .sewers  with  the  interceptor  in  the 
lower  portion  of  the  city,  and  siphoning 
under  the  conduit  at  all  sewer  crossings. 
It  al.so  includes  refilling  all  .street  crossings 
and  repaving  streets  at  creek  and  conduit 
crossings  and  replacing  curbs  and  side- 
walks. It  also  includes  cleaning  up  the  re- 
maining debris  and  leaving  the  entire  area 
in  a  suitable  condition. 

Manholes  at  street  crossings  would  give 
access  to  the  conduit  for  inspection  and 
cleaning,  although  the  high  velocity,  20 
miles  per  hour  during  extreme  floods,  would 
keep  it  clean.  The  grade  has  been  de- 
termined so  that  the  top  of  the  conduit  and 
top  of  the  walls  of  the  open  section  will  be 
Ijelow  street  grades. 

The  work  can  be  done  well  within  the  cost 
of  $798,000,  Mr.  Gannett  states,  if  contracts 
can  be  let  this  fall  or  early  next  winter,  but 
as  prices  for  labor  and  materials  are  rising, 
delay  beyond  that  time  will  probably  in- 
crease the  cost  materially. 


must  be  known  before  the  scroll  case  can 
be  given  its  shape.  In  determining  the 
location  of  the  horizontal  center  line  of  a 
distributor,  which  is  a  plane  in  which  are 
located  the  horizontal  center  line  of  the 
wheel  gates  as  well  as  the  rated  diameter 
of  the  turbine  runner,  the  velocity  of  flow 


In  locating  the  horizontal  center  line  of 
the  distributor  above  the  lowest  tail-water 
level  the  determining  factor  is  the  atmos- 
pheric pressure,  which  at  the  sea  level  and 
62  deg.  Fahr.  equals  a  column  of  water 
33.9  ft.  in  height.  The  height  of  this  col- 
umn decreases  with  the  increase  in  altitude. 
The  total  draft  head,  however,  that  is,  the 
static  head  plus  the  velocity  head,  must  be 
made  less  than  the  theoretic  barometric 
column  for  the  elevation  under  considera- 
tion, because  a  margin  should  be  allowed: 

1.  For  governing  purposes,  as  a  sudden 
closing  of  the  turbine  gates  tends  to  in- 
crease the  vacuum  immediately  below  the 
runner,  and  a  margin  must  be  available  in 
order  to  prevent  the  total  draft  head  from 
exceeding  the  height  of  the  barometric 
column. 

2.  For  the  vapor  tension  of  the  water — or, 
in  other  words,  the  absolute  pressure  of  the 
water  in  the  draft  tube  just  below  the 
runner  should  not  be  less  than  the  pressure 
at  which  water  will  vaporize  under  the  ex- 
isting temperatures.  For  ordinary  tem- 
peratures this  pressure  is  less  than  1  ft. 
of  water,  and  hence  a  very  slight  margin 
need  be  allowed  on  this  account. 

In  the  usual  installation  air  leakage  into 
the  draft  tube  is  a  negligible  factor  and 
need  not  be  considered  as  affecting  the  draft 
head. 

Because  of  the  losses  in  the  draft  tube 


FIG.   6— POORLY   DESIGNED   SCROLL   CASE— INTAKE   TOO   SHORT — PIER   NOSE   TOO   BLUNT— 

a  =  340   DEG. — POSSIBILITY   OF   AN   EDDY   BECAUSE   OF  SHARPNESS   OF 

CURVE  CONNECTING  MASONRY   WITH   SCROLL  NOSE 


HoLOiNG-DowN  Bolts  of  Monel  metal 
in  the  Evanston  'III.)  rapid  filter  under- 
drains  are  giving  satisfaction,  none  having 
broken  since  they  were  installed  six  month.-; 
ago.  Many  of  the  first  set  of  '/4-in.  bronze 
bolts  and  the  second  set  of  -'n-in.  bronze 
bolts  gave  a  great  deal  of  trouble  from 
breaking. 


in  the  upper  part  of  the  draft  tube  mu.st 
be  known.  This  velocity  can  be  determined 
by  the  formula  v  =  c\/2gh,  where  c  is  a 
con.stant  depending  upon  the  design  of  the 
runner.  For  larger  low-head  units  c  varies 
from  0.3  to  0.4.  The  turbine  builder  must 
be  requested  to  give  either  this  constant  or 
the  velocity  of  flow  directly.  Should  the 
designer  of  the  power-house  substructure 
require  a  value  of  r  to  enable  him  to  locate 
approximately  the  center  line  of  the  unit, 
before  the  design  of  the  turbine  has  been 
determined  definitely,  it  is  better  to  assume 
too  high  than  too  low  a  value. 


due  to  friction  and  curvature  and  the  Out- 
flow lo.ss  from  the  draft  tube,  all  of  which 
tend  to  decrease  the  total  actual  draft  head, 
it  is  possible  to  increase  the  distance  of  the 
turbine  above  tail  water. 

It  is  customary  to  measure  the  static  head 
to  the  top  of  the  runner  band,  or  the  bot- 
tom of  the  distributor,  which  is  the  .same 
thing.  The  velocity  inside  the  band  of  the 
runner  at  this  point  is  calculated,  .so 
that  a  maximum  value  of  the  total  draft 
head  is  obtained.  It  may  be  argued  that 
the  vacuum  does  not  extend  into  the  runner 
as  high  as  to  the  bottom  of  the  distributor. 
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FIG.  7 — EXCELLENTLY  DESIGNED  SCROLL  CASE  AND  INTAKE — i  =  260  DEG. — NOTE  SMOOTH- 
NESS OF  CURVATURE  AND  THINNESS  OF  PIER  NOSE 


which  is  true  of  that  part  of  the  runner 
adjacent  to  the  band.  At  the  center,  how- 
ever, it  does  extend  that  far,  and  in  some 
wheels  even  a  little  farther,  because  the 
water  at  the  center  of  the  runner  has  al- 
ready been  discharged  from  the  runner  pas- 
sages at  that  elevation.  Consequently,  if 
the  vacuum  is  too  high,  there  is  danger 
of  erosion  at  the  center,  if  not  elsewhere. 

Applying  Bernouilli's  theorem  to  this 
case,  the  equation 

D  =  E  +  (v\/2g)  —L 
can  be  established,  where  D  =  total  draft 
head  at  the  runner;  E,  difference  in  eleva- 
tion between  top  runner  band  and  lowest 
tail-water  level;  v,  velocity  of  flow  through 
band  of  runner  at  full  load;  g,  32.16;  and 
L,  all  losses  due  to  friction  and  curva- 
ture in  draft  tube  and  outflow  loss  at  end 
of  draft  tube. 

It  can  be  readily  seen  from  this  formula 
that  for  a  given  value  of  D  the  greater  the 
losses  are  in  the  draft  tube,  the  greater  is 
the  value  of  E.  Thus,  in  determining  the 
value  of  E  for  a  given  plant,  a  margin  must 


be  allowed  between  the  total  draft  head  at 
the  runner  D,  and  the  height  of  the  baro- 
metric column,  in  order  to  allow  for  govern- 
ing and  vapor  tension,  as  mentioned  above. 

If,  therefore,  E  is  solved  for  in  the  for- 
mula and  D  is  given  the  value  33.9  —  M, 
where  M  is  the  margin  allowed  for  govern- 
ing and  vapor  tension,  the  formula  becomes 
E  =  33.9  —  (M  —  L)  —  (  v'  2g) 

In  this  equation  all  quantities  are  known 
except  E  and  {M  —  L).  It  is  usual  to  as- 
sume the  value  of  (M  —  L)  to  be  from  3  to 
6  ft.,  depending  upon  the  physical  condi- 
tions of  the  plant  in  question.  Should  the 
draft  tube  be  excessively  long,  therefore, 
and  the  expected  load  variations  severe,  it  is 
advisable  to  assume  the  higher  value  of  6 
ft.  In  the  case,  however,  of  a  plant  with  a 
normal-length  draft  tube,  where  the  load 
conditions  ordinarily  would  be  steady,  the 
minimum  value  of  3  ft.  could  be  used. 

Conservative  engineers  have,  in  the  de- 
sign of  very  large  draft  tubes,  where  the 
conditions  were  favorable  and  v  was  18  ft. 
per   second,    used   8.9   ft.   as   the   value   of 


(M  —  L),  thus  makings' 20  ft.  It  must  be 
borne  in  mind,  however,  that  such  a  pro- 
cedure is  not  always  advantageous,  as  one 
of  the  advantages  of  single-runner  units  is 
that  the  runner  can  be  placed  high  enough 
to  make  it  accessible  for  inspection  at  aver- 
age stages  of  the  tail  water,  without  re- 
quiring coflferdamming  the  draft-tube  open- 

ng,  and  pumping  out  the  water. 

The  horizontal  center  lines  of  the  cross- 
sectional  areas  of  the  .scroll  case  should  be 
located  in  the  same  plane  as  the  center  line 
of  the  runner.  It  is,  however,  not  always 
possible  to  do  this,  for  reasons  that  will  be 
given  later. 

Shape  of  Sections 

Theoretically  the  best  shape  of  the  cross- 
sections  of  a  scroll  case  is  circular,  as  the 
hydraulic  radius  is  then  a  maximum  and 
the  difference  between  the  maximum  and 
minimum  velocities  of  the  flow  in  the  sec- 
tion a  minimum.  Economic  reasons,  how- 
ever, prevent  the  use  of  such  a  shape,  as 
the  width  of  the  unit,  and,  consequently, 
the  amount  of  concrete  needed  in  the  sub- 
structure would  be  unduly  large.  In  order 
to  reduce  the  over-all  width  of  the  scroll 
case  as  much  as  po.ssible  the  cross-sectional 
areas  are  usually  flattened  in  such  a  way 
that  their  longest  dimension  is  vertical. 

To  facilitate  the  form  work  it  is  cus- 
tomary to  make  the  far  side  of  the  scroll 
case,  that  is,  its  periphery,  vertical.  The 
floor  and  the  roof  may  be  horizontal,  but 
as  sharp  corners  will  create  "dead"  water, 
thus  reducing  the  sections,  large  fillets  must 
be  provided.  These  fillets  are  sometimes 
.so  large  that  they  meet  in  the  center,  thus 
making  the  roof  and  the  floor  arcs  of  circles 
in  the  transverse  sectional  elevation. 

The  upper  and  lower  foundation  rings  of 
the  speed  ring  usually  have  curves  conform- 
ing with  the  arcs  of  circles.  In  that  way 
an  efl^icient  bell  mouth  is  created.  To  in- 
crease the  effect  of  this  bell  mouth  the 
-scroll  case  is  connected  by  sloping  sides  to 
this  speed  ring.     These  sides  have  a  slope 


WELL-DESIGNED  SCROLL  CASE — NOTE  THAT 
HORIZONTAL  CENTER  LINES  OF  SECTIONS  ARE  ALL  IN 
SAME  PLANE  AS  CENTER  LINE  OF  RUNNER 
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of  from  45  to  60  deg.  with  the  horizontal. 
The  effective  area  of  the  scroll  case  sec- 
tions, however,  are  to  be  figured  up  to  the 
outer  edge  of  the  speed-ring  vanes.  Typi- 
cal scroll-case  sections  are  shown  in  the 
accompanying  drawings.  Figs.  5  to  8. 

As  previously  stated,  the  most  advan- 
tageous location  of  the  scroll  case  is  when 
its  horizontal  center  line  conforms  with  the 
horizontal  center  line  of  the  runner.  Gen- 
erally such  a  location  will  place  the  scroll 
case  rather  high,  thus  requiring  more  con- 
crete in  the  substructure  than  with  the 
center  line  at  a  lower  elevation.  This  may 
lead  the  reader  to  believe  that  the  lower 
the  center  line  of  the  scroll  case,  the  more 
economical  will  be  the  substructure,  but 
there  is  a  limiting  feature  which  cannot 
be  disregarded  without  serious  effect.  The 
draft  tube  curves  in  a  downstream  direc- 
tion, and  the  designer  must  provide  enough 
masonr>'  between  it  and  the  scroll  case  to 
prevent  the  water  from  breaking  through 
or  even  percolating  through  the  masonry 
at  the  thinnest  point.  The  critical  section 
is  generally  that  located  on  the  transverse 
center  line  of  the  unit,  or,  more  exactly, 
that  located  in  a  vertical  plane  laid  through 
the  axis  of  the  draft  tube. 

Floor  and  Roof 

The  floor  and  roof  of  a  scroll  case  can 
be  parallel  to  each  other  until  such  a  point 
has  been  reached  that  it  is  necessary  to 
slope  them  toward  each  other  in  order  to 
reduce  the  cross-sectional  areas  of  the 
scroll;  they  can  be  given  a  uniform  slope 
from  the  beginning  to  the  end  of  the  scroll, 
or  the  roof  can  be  kept  horizontal  while  the 
floor  is  given  an  upward  slope.  For  very 
large  and  deep  scroll  cases  placed  so  that 
the  horizontal  center  line  is  considerably 
lower  than  the  horizontal  center  line  of 
the  runner,  this  latter  arrangement  is  ad- 
vantageous, as  it  brings  the  center  line  of 
the  scroll  higher  and  higher.  As  soon  as  a 
point  is  reached  where  both  lines  are  in  the 
same  plane,  the  roof  should  also  be  given  a 
slope,  so  that  this  condition  is  maintained 
for  the  rest  of  the  way. 

As  long  as  the  cross-sectional  areas  are 
comparatively  large,  and,  consequently,  the 
amount  of  water  abundant,  it  does  not 
make  much  difference  whether  or  not  the 
horizontal  center  lines  of  scroll  case  and 
runner  coincide,  but  the  smaller  the  area 
gets  and  the  smaller  the  amount  of  the 
available  water  becomes,  the  more  impor- 
tant it  is  to  have  this  condition  satisfied. 
Furthermore  the  hydraulic  radius  should 
also  be  kept  as  large  as  possible,  and  in 
order  to  accomplish  that  it  is  necessary  to 
design  the  smaller  areas  with  a  rapid  de- 
crease in  height. 

The  author  wishes  to  express  his  thanks 
to  Chester  W.  Lamer,  hydraulic  engineer 
of  the  Wellman-Seaver- Morgan  Company; 
H.  B.  Taylor,  hydraulic  engineer  of  the  I.  P. 
Morris  Company,  and  F.  H.  Rogers,  as- 
sistant hydraulic  engineer  of  the  same  com- 
pany, who  have  been  kind  enough  to  ex- 
amine the  manuscript  of  this  article  and 
to  submit  valuable  suggestions. 


Hydeants  Manufactured  in  the  munici- 
pal shops  of  the  city  of  Chicago  numbered 
1832  in  1914,  an  increase  of  457  over  the 
previous  year's  output.  Repairs  were 
made  on  1054  hydrants  during  the  year. 
The  1448  valves  manufactured  ranged  in 
size  from  4  to  16  in.  The  work  performed 
in  these  shops  aggregated  $421,525.80. 


Colorado  Makes  50  Per  Cent 
Saving  with  Convict  Labor 

J.  E.  Maloney,  State  Highway  Engineer,  in  Discus- 
sion, Describes  How  Criminal  Labor  Is 
Organized  for  Road  Work 

CONVICT  LABOR  used  on  140  miles  of 
State  road  work  in  Colorado  during  the 
years  1913-14  has  resulted  in  a  saving  in 
cost  to  the  State  of  approximately  50  per 
cent,  according  to  J.  E.  Maloney,  secretary 
engineer  of  the  Colorado  Highway  Commis- 
sion, in  his  discussion  of  the  paper  on 
"Convict  Labor,"  presented  by  G.  P.  Cole- 
man, State  highway  commissioner  of  Vir- 
ginia, on  Sept.  16,  before  the  Pan-American 
Road  Congress.  Forty  miles  of  the  work 
was  through  a  rough  mountainous  country 
and  about  100  miles  through  the  more  level 
plains  section. 

According  to  Mr.  Maloney  convict  labor  is 
especially  adapted  to  rough,  sidehill  work, 
where  but  few  teams  are  required,  and 
where  a  large  number  of  men  can  be  used 
to  advantage  after  the  grade  line  is  estab- 
lished and  the  work  opened  up. 

Convict  Camp  Organization 

The  camp  is  placed  in  charge  of  a  super- 
intendent, who  is  assisted  by  one  or  more 
foremen.  These  men  are  all  the  salaried 
officials  connected  with  the  camp.  Any- 
where from  25  to  75  prisoners  are  detailed 
to  a  camp.  The  selection  of  the  men  who 
are  placed  in  charge  of  the  camp  is  in  the 
hands  of  the  penitentiary  officials.  The 
salary  of  the  superintendent  runs  from  $100 
to  $125  per  month,  and  for  the  assistants 
the  salary  runs  from  $60  to  $75  per  month. 
In  addition  to  salary,  board  is  furnished. 

In  all  the  camps  in  the  State  the  equip- 
ment is  paid  for  from  the  county  and  State 
road  fund.  This  equipment  consists  of  wall 
tents  of  extra  heavy  canvas,  with  flies,  and 
in  the  winter  the  walls  of  the  tents  are 
boarded  and  papered  and  heating  stoves 
provided.  The  men  sleep  in  separate  bunks, 
from  four  to  eight  in  a  tent.  Then  there 
are  the  superintendent's  quarters,  the  as- 
sistants' quarters,  the  cook  and  dining  tent, 
the  commissary  tent,  and  the  necessary 
tents  and  shelter  for  the  stock.  The  men 
are  well  provided  with  clothes  from  the 
penitentiary,  but  are  not  in  stripes,  being 
clothed  about  the  same  as  an  average  work- 
man would  be  clothed  around  any  con- 
tractor's camp.  The  sanitary  conditions  are 
looked  after  carefully,  especially  the  cleanli- 
ness of  the  camps  and  the  men.  Sanitary 
precautions  are  taken  and  a  close  inspection 
of  the  health  of  the  men  is  made. 

The  stock  necessary  for  the  hauling  of 
supplies  to  the  camp  or  for  work  upon  the 
roads  is  also  paid  for  by  the  county  and 
State  road  fund.  A  camp  outfit  for  35  men 
costs  about  $2,500,  not  including  the  cost  of 
the  stock. 

Choice  op  Camp  Officials  Important 

In  organizing  a  convict  road  camp,  accord- 
ing to  Mr.  Maloney,  it  is  important  that  the 
men  selected  as  superintendents  and  fore- 
men or  overseers  should  be  properly  quali- 
fied for  their  place,  as  these  are  most  im- 
portant positions,  and  the  success  of  the 
work  depends  entirely  upon  their  manage- 
ment of  the  men  and  the  work.  Along  these 
lines  Mr.  Maloney's  remarks  were  in  part 
as  follows: 

"A  comparative  idea  may  be  had  by  the 
actual  cost  of  labor  per  day  per  man  actually 
at  work  on  the  road.     This  runs  from  77 


cents  to  $1.50  per  day,  and,  having  this 
figure,  compare  the  relative  efficiency  of  the 
labor  as  between  the  prisoner  and  the  or- 
dinary road  laborer.  It  is  believed  this  work 
of  the  prisoners  will  show  an  average  sav- 
ing of  about  25  per  cent  for  the  conditions 
under  which  they  have  been  worked  in  this 
State.  In  some  cases  a  much  larger  saving 
than  this  is  shovra,  and  in  other  cases  the 
saving  is  smaller. 

"In  addition  to  carefully  selecting  the 
men  in  charge  of  the  work,  it  would  be  wise 
to  have  the  State  Highway  Commission 
authorized  to  take  entire  charge  of  the 
direction  of  the  work,  especially  as  to  the 
locality  to  be  improved,  and  also  in  regard 
to  the  character  of  the  work,  in  order  that 
the  improvements  may  be  along  some  con- 
nected system  of  roads,  rather  than  at  dis- 
connected points  all  over  the  State,  and  also 
in  order  that  the  work  may  be  uniform  and 
along  standard  lines." 

Typical  Costs  from  Two  Camps 

In  one  camp  run  from  October,  1912,  to 
July  1,  1913,  the  total  cost  was  $6,284.74, 
equipment  not  included.  The  total  number 
of  days  worked  was  248.  The  average  cost 
of  food  per  man  per  day  was  31.5  cents; 
the  average  cost  per  man  per  day  was  61.5 
cents;  this  includes  all  salaries,  repairs, 
stock  feed,  etc.,  and  the  average  cost  per 
man  per  day  actually  worked  on  the  roads 
was  77  cents.  The  average  number  of  men 
in  camp  for  this  time  was  40,  about  eight 
of  these  being  used  about  the  camp.  The 
average  number  of  head  of  stock,  8;  aver- 
age cost  per  mile  of  road  built,  $2,513.89. 
The  men  in  this  camp  completed  21/2  miles 
of  16-ft.  road,  all  mountain  sidehill  work. 

In  another  camp  for  the  season  of  1914, 
or  from  Aug.  1,  1913,  to  Sept.  1,  1914,  the 
total  number  of  days  worked  was  296 1/2 . 
The  average  number  of  men,  33;  the  aver- 
age number  of  head  of  stock,  6 ;  the  average 
cost  per  man  per  day  for  food,  37.6  cents, 
and  the  average  total  cost  per  man  per  day 
was  89.15  cents;  the  average  cost  per  miles 
was  $3,163.60,  and  a  length  of  3.67  miles 
was  finished  during  the  season  at  a  total 
cost  of  $11,613.96.  The  average  cost  per 
man  per  day  actually  worked  on  the  road 
was  $1.50.  This  included  a  drilling  outfit, 
which  cost  $2,000.  The  work  consisted  of 
mountain  sidehill  and  extremely  heavy  rock 
cut  for  about  VA  miles;  the  remainder  was 
earth  and  loose  rock,  moderately  heavy  tim- 
ber clearing.  The  roadway  averaged  16  ft. 
in  width. 

The  Engineering  Record  for  June  12, 
1915,  page  751,  contains  an  article  on  "Vir- 
ginia Convict  Labor  for  State  Road  Work." 


Construction  by  Night  on  the  break- 
water at  Victoria,  B.  C,  has  been  necessi- 
tated by  the  fact  that  but  few  low  tides 
accur  this  season  during  daylight  hours. 
About  150  ft.  of  concrete  superstructure 
was  added  during  the  month  of  August, 
which  was  considered  good  progress.  The 
following  statistics  were  given  out  by  Do- 
minion Government  Engineers'  office  at 
Victoria :  The  total  amount  of  core,  or  fine 
rock,  deposited  up  to  Sept.  1,  in  break- 
water and  piers  is  249,925  tons;  of  rubble, 
or  coarse  rock,  712,884  tons.  From  the 
time  the  contract  was  started  not  less  than 
66,373  tons  of  granite  blocks  have  been 
deposited  and  2978  cu.  yd.  of  concrete  fac- 
ing, 18  in.  thick,  has  been  completed,  while 
a  total  of  12,366  cu.  yd.  of  concrete  super-, 
structure  has  been  laid. 
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New  Type  of  Chart  Shows 
Operation  of  Terminal 

Engineers  Devise  Simple   Diagram  for   Recording 

and  Analyzing  Rush-Hour  Train  Movements 

at  Dearborn  Station,  Chicago 

DIAGRAMS  showing  the  track  oc- 
cupancy and  throat  movements  during 
the  evening  rush  period  at  Dearborn  Sta- 
tion, Chicago,  which  is  used  by  eight  rail- 
roads, have  been  prepared  by  the  engineers 
of  the  Chicago  &  Western  Indiana  Railroad. 
At  the  bottom  of  the  accompanying  dia- 
gram the  track  layout  leading  into  the  sta- 
tion is  shown.  Above  this  are  drawn  on 
cross-section  paper  heavy  horizontal  lines 
numbered  and  named  to  correspond  to  the 
positions  of  the  various  terminal  tracks. 
On  the  horizontal  lines  time  is  plotted,  1  in. 
being  equal  to  5  min.  The  vertical  lines 
are  used  to  indicate  the  number  of  cars 
per  train,  1  in.  being  equal  to  10  cars.    In 


the  accompanying  reduced-scale  cut  only 
the  1-in.  cross-section  lines  are  shown. 

The  timetable  in  effect  when  the  diagram 
illustrated  was  made  is  shown  in  the  ac- 
companying table,  although  it  appears  in 
the  upper  right-hand  corner  of  the  original 
diagram.  In  the  period  of  I'/a  hr.  there 
were  129  train  or  engine  movements,  aver- 
aging one  every  42  sec. 

Arrows  are  used  to  show  the  direction 
of  engine  movements.  For  example,  at  5.28 
p.  m.  a  light  engine  comes  from  the  north- 
bound main  to  track  5  with  outbound  Chi- 
cago &  Eastern  Illinois  train  5  of  twelve 
cars.  At  5.32  the  engines  go  to  the  west 
lead  with  five  of  twelve  cars.  At  5.43  a 
road  engine  comes  with  three  baggage  cars 
and  at  6.04  the  train  pulls  out  over  the 
southbound  main.  At  5.30,  it  may  be  no- 
ticed, every  track  except  No.  3  is  occupied, 
and  an  outbound  train  is  backing  in  on  it. 
Track  1  could  be  emptied  if  needed,  how- 
ever, as  it  is  only  storing  evening  trains. 


KVENINQ    RUSH-HOUB   TlMBTABLI   AT   DCABBORN 

Statio.v, 

Chicaoo. 
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Railroad        No. 

Time 
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No. 

Tim* 

G.  T 7 
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4.30 

Erie   
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4.41 

C.  *  E.  1 22 

4.50 

O.  T 

.    14 

6.00 

Wab 11 

4.55 

C.  ft  E.  I. . . . 

.      3 

6.10 

Wab 14 

4.6» 

C.  ft  W.  I... 

.    85 

5.18 

C.  &  E.  1 92 

5.05 

Wab 

.    37 

5.25 

C.  I.  4  L 38 

5.26 

C.  I.  ft  L 

.    31 

5.30 

Erie    3 

6.30 

C.  ft  W.  I... 

.    87 

5.40 

C.  &0 5 

6.47 

O.  T. 

.    64 

5.45 

Wab 36 

6.00 

C.  ft  W.  I . . . 

.    89 

5.58 

C.  I.  4L 6 
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.      5 

6.00 

C.  &  W.  I 602 
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C.  ft  E.  I. .  . . 

.      5 

6.04 

Wab 

.    89 

6.20 

C.  ft  W.  I . . . 

.   91 

6.22 

Q.  T 

.    66 

6.26 

C.  ft  E.  I. .  .  . 

.    «7 

7.30 

A.  T.  ft  S.  F 

.      7 

10.20 

By  the  aid  of  this  chart  the  operating 
officials  can  see  at  a  glance  what  tracks  are 
occupied  at  all  times,  and  can  also  follow 
all  train  movements  across  the  throat  of 
the  terminal  blocking  other  tracks.  The 
method  of  analysis  is  believed  to  have  ad- 


1~\' 


X 


^  V       /  ^ 


-S C__i i^Leai/ 


-Southbound 


-Northbound 


\f  n\ 


3szxnzz3s: 


/  \    ^ 


-y — TXl S.Lead 


4.40  Rlt4. 


4.50 


5.00 


5.10 


5.20 


5.30 


540 


5.50 


6.00 


6.I0RM. 


W.Lead 


Soutttbound 
Northbovnd 


5.  Lead 


-Si 
8  : 


m  O- 


''\\^/^//^^^^ 


rWesf  Yard 


--^ 


550 


SjOO 


S./Of?H. 


"     ^^/nbound  Trains      j^mmtngmes    WZZAOutbound  Trains 
DOVETAILING  OF  TRAIN   AND  ENGINE    MOVEMENTS   IN   DEARBORN   TERMINAL,    CHICAGO,   DURING    EVENING   RUSH    HOUR 


446 


ENGINEERING    RECORD 


Vol.  72,  No.  15 


vantages  over  any  of  those  investigated 
by  the  committee  on  yards  and  terminals 
of  the  American  Railway  Engineering  As- 
sociation. 

The  diagrams  and  study  were  made  under 
the  direction  of  E.  H.  Lee,  vice-president 
and  chief  engineer,  and  R.  W.  Stevens,  gen- 
eral superintendent  of  the  Chicago  &  West- 
em  Indiana  Railroad. 


New  Type  of  Submersible  Lock  Gate  at  Keokuk 
Operated  by  Compressed  Air 

Unusual   Depth  to  Bedrock  Led  to  Adoption  of  Floating  Gate  Con- 
trolled by  Buoyancy  Chambers — Gate  and  Railroad  Bridge  Combined 

By  B.  H.  PARSONS 
Member,  Hugh   L.  Cooper  &  Company,  Consulting  Engineers,  and   During 
Construction,  Mechanical  Engineer  of  the  Mississippi  River  Power  Company 


Sandy  Sewer  Trenches  for  a  llVa-mile 
system  in  Rockford,  111.,  all  required  sheet- 
ing, but  the  work  was  completed  in  4 
months.  Standard  sewer  pipe  ranging  in 
sire  from  9  to  33  in.  was  laid.  About  17,- 
000  ft.  of  9-in.  and  12,000  ft.  of  10-in.  pipe 
comprised  the  largest  quantities  of  any  one 
size.  Work  was  started  April  31  and  by 
July  31  the  job  was  completed  except  for 
a  few  manholes.  Eleven  gangs  were  main- 
tained by  the  contractors,  the  J.  B.  Sheets 
Company,  of  Pittsburgh. 


A  SUBMERSIBLE  lock  gate,  extending 
straight  across  the  lock,  floating  partly 
out  of  water  when  closed  and  submerged  to 
the  level  of  its  sill  when  open,  its  movement 
vertical  and  controlled  by  varying  the  dis- 
placement of  buoyancy  chambers  by  com- 
pressed air — this  is  a  new  type  and  marks 
a  departure  in  lock-gate  design.  The 
writer  is  not  aware  of  the  existence  of  any 
similar  gate  prior  to  the  design  and  in- 
stallation at  Keokuk. 

However  simple  its  form  and  manipula- 
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tion,  a  novelty  in  such  a  structure  as  a  lock 
gate,  long  established  and  familiar  to  all, 
seems  to  be  cause  for  interest  and  specu- 
lation. This  gate,  without  machinery, 
which  disappeared  beneath  the  surface,  or 
emerged,  frequently  covered  with  fish,  ex- 
cited the  curiosity  of  river  folk  along  the 
Mississippi  and  attracted  attention  gener- 
ally. New  things  are  invented  from  time 
to  time,  but  novelty  in  engineering  struc- 
tures usually  indicates  merely  the  correct 
adaptation  of  design  to  unusual  circum- 
stances or  conditions  of  nature. 

The  lock  has  been  in  commission  for  two 
years  and  its  operation  has  not  been  inter- 
rupted during  navigation  seasons.  The 
gates  have,  therefore,  been  thoroughly 
tested  by  regular  and  continuous  service. 
The  result  is  satisfactory  in  every  respect. 
No  lack  of  compressed  air  has  occurred,  nor 
any  shortage  in  pressure  or  volume.  The 
power  plant  operates  automatically  and  re- 
quires but  little  attention.  The  gates  re- 
main, without  change  or  alteration,  the 
same  as  when  first  turned  over  to  the  Gov- 
ernment. After  this  demonstration  of  suc- 
cess, the  gate  is  submitted  to  engineers  as 
a  proper  solution  for  the  Keokuk  lock. 

A  previous  article  which  appeared  in  this 


£1  5J00^ 


Bevobon  Looking  Down  Stream 


Section  on  Center  Line  of  Lock 


GENERAL    PLAN,    ELEVATION    AND    SECTION    OF    GATES — ^RAILROAD    CARRIED    BY   UPPER    LOCK    GATE    AND    DRYDOCK   GATE 


TWO    VIEWS    OF    UPPER    LOCK    GATE    AND   GUARD   GATE — NOTE    SMALL    LEAKAGE    IN    RIGHT-HAND    PICTURE 


October  9,  1915 


ENGINEERING    RECORD 


447 


UPSTREAM     GENERAL   VIEW  OF  ENTRANCE   TO  LOCK 


LATCH   OPERATED  BY   AIR  CYLINDER — SEMAPHORE   SIGNAL 


journal  (see  the  Engineering  Record  of 
Sept.  18,  page  344),  in  regard  to  the  miter- 
ing  gate,  mentions  among  other  general 
features  of  the  lock  that  its  width  is  110 
ft.  and  that  compressed  air  is  its  motive 
power.  Some  additional  data  will  assist  to 
a  better  understanding  of  the  present  sub- 
ject. 

The  bedrock  under  the  river  is  Keokuk 


limestone,  and  was  found  to  be  clean  swept 
and  exposed  throughout  the  location  of  the 
works.  Its  surface  in  the  vicinity  of  the 
upper  gates  is  nearly  uniform  at  El.  480, 
Memphis  datum  plane.  The  water  level  of 
the  lower  pool  fluctuates  from  El.  484.65  to 
El.  505.00.  The  established  surface  level  of 
the  upper  pool  is  El.  525.00,  and  this  may 
be  drawn  down  during  extended  periods  of 
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low  water  to  El.  519.00.  The  sills  of  the 
upper  gate,  guard  gate  and  adjoining  dry- 
dock  gate  are  at  El.  511.00,  and  the  top  of 
the  lock  walls  is  at  El.  530.00. 

Argument 

It  will  be  noted  that  the  height  of  the 
gate  sills  above  bedrock  is  31  ft.,  and  that 
this  space  is  sufficient  to  allow  a  gate  to 
descend  vertically  to  the  level  of  its  sill 
without  danger  of  encountering  a  deposit 
of  silt.  There  is  in  fact  more  than  10  ft. 
clearance  from  bedrock  to  the  bottom  of  the 
gate  when  it  is  in  open  position.  A  gate  of 
this  kind  would  not  be  practicable  if  it  were 
necessary  to  excavate  a  pit  in  the  river  bed 
for  its  accommodation.  The  great  depth 
from  gate  sill  to  bedrock  is  a  feature  of  the 
natural  conditions  which  led  to  the  adop- 
tion of  this  type  of  gate. 

The  most  convenient  railroad  to  the  works 
is  along  the  Iowa  shore,  and  connecting 
tracks  are  laid  on  the  drydock  grounds.  It 
was  necessary  to  provide  for  a  railroad 
track  to  extend  across  the  drj'dock  and  the 
lock,  and  thence  into  the  downstream  end 
of  the  main  power  house.  This  track  is  to 
serve  both  the  Mississippi  River  Power 
Company  and  the  U.  S.  Government  works. 
Such  railroad  facility  is  necessary  to  the 
Government  works,  because  the  lock  power 
house,  the  intake  and  discharge  of  the  cul- 
vert system  and  other  machinery  and  ap- 
paratus are  on  the  river  side  of  the  lock. 
The  new  gate  is  a  bridge  as  well  as  a  lock 
gate.      If   mitering   gates   had   been   used, 
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t  Truss-'] 


PLAN  OF  TOP  LATERAL  TRUSS  AND  RAILROAD  FLOOR  SYSTEM 


then  bascule  or  other  type  of  lift  bridges 
would  have  been  needed  for  the  railroad 
track.  This  circumstance  also  led  to  the 
adoption  of  the  new  gate. 

Compressed  air  as  the  motive  power  for 
the  lock  and  drydock  had  been  determined 
in  advance,  and  the  fact  that  machinery 
was  to  be  installed  for  this  purpose  was 
additional   reason  for  adopting  this  gate. 

An  advantageous  feature  of  these  gates  is 
their  interchangeability ;  any  one  may  re- 
place either  of  the  others,  and  all  may  be 
floated  out  of  their  recesses  by  their  own 
buoyancy.  Furthermore  this  type  of  gate 
naturally  resulted  in  the  building  of  gal- 
leries in  masonry  under  each  gate  to  accom- 
modate the  air-supply  pipes,  etc.  These 
galleries  are  of  value  for  inspection  and 
communication  across  the  lock.  They  are 
inter-connected  and  have  stairways  leading 
to  the  lock  power  house  and  to  the  top  of 
the  lock  and  drydock  walls,  and  they  pro- 
vide convenient  space  for  the  permanent 
pumping  plant  for  use  when  it  is  desired 
to  pump  out  the  lock  chamber  and  culvert 
system  for  inspection  or  other  cause. 

Attention  may  also  be  directed  to  the 
economy  resulting  from  the  use  of  this  type 
in  place  of  mitering  gates,  which  is  mani- 
fested particularly  in  the  decreased  length 
of  the  lock  walls,  which  are  about  55  ft. 
high. 

Finally,  it  was  expected  that  the  new 
gate,  in  a  single  structure,  lacking  elab- 
orate machinery,  and  operating  by  such  a 
safe  and  dependable  power  as  the  displace- 


ment of  water,  would  prove  to  be  of  the  ut- 
most utility,  and  economical  in  operation 
and  upkeep. 

General  Plan  of  Construction 

The  accompanying  drawings  indicate  the 
form  and  dimensions  of  the  gate,  the  sizes 
and  arrangement  of  parts  and  details  of 
construction.  Photographs  illustrate  the 
work  during  its  progress. 

The  upper  gate  and  the  drydock  gate  are 
opposite  to  each  other,  and  the  guard  gate 
is  49  ft.  farther  upstream.  All  three  are 
exactly  alike  and  interchangeable.  Each 
may  be  raised  and  floated  out  of  its  recess 
to  the  drydock  for  repairs  or  painting,  or  to 
replace  either  of  the  other  gates,  without 
removing  any  part,  except  air  connections, 
and  without  assistance  other  than  tow 
lines  and  barges  lashed  alongside  to  pre- 
vent its  turning  turtle. 

Each  gate  consists  of  two  vertical  trusses 
112  ft.  long,  center  to  center  of  bearings, 
and  16  ft.  deep.  The  trusses  are  spaced  15 
ft.  apart  and  connected  together  in  the  plane 
of  the  top  chords  by  a  horizontal  truss,  and 
in  the  plane  of  the  bottom  chords  by  lateral 
bracing — all  in  the  form  of  a  deck  railroad 
bridge,  with  the  usual  track  stringers  and 
floor  system.  The  downstream  truss  is,  in 
fact,  a  plate  girder,  and  its  web  is  heavily 
reinforced  to  sustain  hydrostatic  pressure, 
thus  forming  the  waterproof  skin  of  the 
gate.  The  resulting  pressure  along  the  top 
chord  of  this  girder  is  sustained  and  carried 
to  the  lock  walls  by  the  horizontal  truss  at 


Dotmstreom  Side 


Plan  of  Lower  Chords  and  Lateral  Bracing 


Upstream  Side 


the  top  of  the  gate.  The  bottom  chord  and 
end  frames  of  the  downstream  girder  are 
fitted  with  oak  contact  blocks,  which  take 
bearing  upon,  and  transmit  pressure  to,  the 
gate  sill  and  the  recesses  in  the  lock  walls. 
The  gates  are  eight-panel  structures  of 
steel  throughout,  except  as  noted. 

Displacement  Chambers 

The  entire  lower  part,  from  a  plane  13.21 
ft.  below  the  top  of  the  rails  and  7  ft.  above 
the  lower  surface  of  the  bottom  chords,  is 
occupied  by  displacement  tanks,  arranged  as 
follows:  Three  panels  at  each  end  contain 
a  rectangular  box,  averaging  4  ft.  deep,  en- 
tirely inclosed  and  watertight  all  over.  The 
bottoms  of  these  tanks  slope  3  in.  toward  a 
small  sump  at  each  end  of  the  gate  for 
drainage,  and  the  sumps  are  connected  by 
heavy  pipe  of  large  diameter  to  equalize  any 
leakage.  These  tanks  contain  about  20  tons 
of  ballast,  which  are  needed  to  balance  the 
gate  in  all  directions,  and  are  provided 
with  manholes,  which  are  accessible  when 
the  gate  is  closed.  The  combined  displace- 
ment of  these  two  tanks  is  4600  cu.  ft. 

The  remaining  3  ft.  of  depth  below  the 
fixed  displacement  tanks  just  described,  and 
the  entire  depth  of  7  ft.  in  the  two  central 
panels  of  the  gate,  forms  an  open-bottomed 
buoyancy  chamber,  the  displacement  of 
which  may  be  varied  at  will  by  admitting 
air,  or  allowing  it  to  escape  through  exhaust 
pipes  provided  for  the  purpose.  The  maxi- 
mum displacement  of  the  open-bottomed 
tank  is  5990  cu.  ft. 

Guides — Sill — Seat 

The  vertical  movement  from  open  to 
closed  position  is  19.25  ft.,  and  the  gate  is 
confined  to  position  and  transverse  align- 
ment by  guide  runners  sliding  in  vertical 
cast-iron  guides  bedded  in  the  lock  walls  at 
each  end.  The  guides  also  form  toothed 
racks  which  engage  a  spur  wheel  at  each  end 
of  the  gate,  and,  as  the  spur  wheels  are 
keyed  fast  to  a  heavy  shaft  which  extends 
from  end  to  end,  the  simultaneous  move- 
ment of  every  part  of  the  gate,  and  its 
longitudinal  alignment,  are  assured.  The 
racks,  gears  and  shaft  are  proportioned  to 
transmit  one-eighth  of  the  assumed  dead 
load  from  either  end  to  the  other. 

Recesses  are  formed  in  the  lock  walls  to 
receive  the  ends  of  the  gate,  and  the  down- 
stream faces  are  continued  and  connected 
across  the  lock  below  El.  511.00  by  the  ver- 
tical back  of  a  straight  transverse  wall 
which  forms  the  gate  sill.  The  downstream 
face  of  each  recess,  and  the  upstream  edge 
of  the  transverse  wall,  which  are  in  one 
plane  normal  to  the  axis  of  the  lock,  form 
the  gate  seat  for  closed  position,  and  for 
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DETAILS    OF    CAST    STEEL    GUIDE    AND    RACK 

this  purpose  are  fitted  with  machine-sur- 
faced reaction  castings.  The  anchor  bolts 
for  these  castings,  and  for  all  other  similar 
parts  attached  to  masonry  under  water,  are 
of  bronze. 

Water  Seal — Support  Latches 

When  the  gate  is  in  high  position,  it  be- 
comes a  barrier  between  the  upper  pool  and 
the  lock  chamber,  for,  if  water  be  then 
drawn  from  the  lock  chamber,  as  in  the  or- 
dinary course  of  operation,  a  head  will  im- 
mediately build  up  against  the  gate,  and 
the  pressure  due  to  this  head  forces  the 
gate  into  contact  with  its  seat.  The  water 
seal  is  thus  due  to  hydrostatic  pressure 
against  the  gate.  The  cast-iron  guides  in 
which  the  gate  slides  vertically  are  so 
formed  that  the  gate  is  withheld  from  con- 
tact with  its  seat  at  all  times  except  when 
in  the  closed  position. 

The  gate  rests  on  cast-iron  pedestals 
when  open,  and  is  locked  and  supported 
when  closed  by  heavy  cast-steel  cantilever 
beams  securely  anchored  to  the  lock 
walls.     These   beams,   or   latches,   as   they 
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are  known,  are  connected  in  pairs  at 
each  end  of  the  gate,  and  are  caused 
to  slide  in  or  out  by  self-locking  toggle 
connections  to'  a  rocker  shaft,  actuated 
by  an  air  cylinder.  The  movement  is  ac- 
companied by  the  turning  of  a  semaphore 
which  is  in  plain  view  on  top  of  the  lock 
wall  at  each  end  of  the  gate.  Bridge  joints 
for  the  track  rails  are  operated  in  a  similar 
manner  and  their  movement  is  likewise  in- 
dicated by  semaphores.  The  upward  move- 
ment of  the  gate  is  limited  by  oak  bumpers 
with  rubber  cushions,  which  project  from 
the  face  of  the  wall.  All  of  this  apparatus 
is  located  in  a  pit  on  top  of  the  walls,  and 
is  covered  over  flush  by  cast-iron  checkered 
plates. 

Loading  Used  in  Design 

The  downstream  girder  is  proportioned  to 
sustain  the  hydrostatic  pressure  due  to 
water  at  El.  525.00  on  the  upstream  side, 
with  no  water  pressure  acting  against  the 
downstream  side.  The  top  truss  is  propor- 
tioned to  sustain  a  uniformly  distributed 
load  of  2100  lb.  per  linear  foot,  which  rep- 
resents the  portion  of  hydrostatic  pressure 
accumulating  along  the  top  chord  of  the 
downstream  girder. 

The  verticar  trusses,  acting  as  a  bridge, 
are  proportioned  to  sustain,  first,  a  dead 
load   of   400,000   lb.   uniformly  distributed 


and  applied  at  all  panel  points,  with  bridge 
supported  by  the  latches,  or  by  the  dis- 
placement tanks;  second,  a  live  load  con- 
sisting of  a  continuous  train  of  Cooper's 
E40  locomotives,  bridge  supported  by  the 
latches.  The  stresses  produced  by  the  dead 
and  live  loads  are  such  as  would  result  if 
the  structure  were  supported  in  air. 

The  gates  were  built  by  the  Chicago 
Bridge  &  Iron  Works,  and  were  erected  in 
place  and  put  into  operation  by  the  Missis- 
sippi River  Power  Company.  The  work- 
manship is  of  high  order  throughout  and 
reflects  much  credit  upon  the  builders,  par- 
ticularly in  respect  to  the  large  amount  of 
difficult  watertight  work  involved.  Most  of 
the  rivets  in  the  web  plates  of  the  down- 
stream girder  are  subjected  to  direct  ten- 
sion in  their  shanks  by  the  water  pressure. 
The  holes  for  these  rivets  were  treated  by 
a  countersink  in  a  manner  to  remove  the 
sharp  edge  under  the  rivet  heads.  There 
is  practically  no  leakage  through  the  gates 
or  their  contacts. 

Air  Supply  and  Discharge 

A  pipe  gallery  or  tunnel  is  located  under 
each  of  these  gates,  and  a  large  compressed- 
air  main  extends  from  the  lock  operator's 
house  through  each  gallery  to  serve  each 
gate  separately.  The  air-supply  mains  are 
fitted  with  four  discharge  branches  extend- 
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Data  Rblativb  to  Oat>  Movbmbnt — Vabiation«  or  Displacbment  and  Aib  I'uessi'be 

Displacement 
Weight  required  in  open 

Elevation       Elevation       of  gate  Dls-  bottom  tank 

o(  of  top  in  air,     placement  of      , * > 

Position  of  Bate  upper  pool         of  rails  tons         gate,  tons  Tons  Cu.  ft. 

Open   rr!        . .7?J5.00  510.75  231  185.50  45.50  1456 

Top  of  ralb  awaah 525.00  526.00  231  185.50  45.50  1456 

TSS^S^erchSrdsawmsh...   525.00  527.96  231  165.75  65.25  2088 

CiSwd  525  00  530.00  231  159.50  71.50  2288 

Top  of  tiinka  awi^°. 525.00  53S.21  231  155.25  75.75  2424 


Air  pres- 
sure, lb. 
per  sq.  in. 
13.59 
7.40 
6.36 
5.54 
2.00 


ing  up  through  the  roof  of  the  tunnel  and 
terminating  in  open  ends  immediately  be- 
low, and  along  the  center  line  of,  the  open- 
bottom  displacement  chamber.  When  com- 
pressed air  is  admitted  to  the  main  supply 
pipe  under  the  gate,  it  rises  freely  in  open 
water  from  each  of  the  four  branches,  en- 
ters the  buoyancy  chamber  and  displaces  a 
certain  volume  of  water.  Flotation  is  thus 
established,  and  the  volume  of  displace- 
ment may  be  increased  up  to  the  full  ca- 
pacity of  the  tank  by  this  air-supply  sys- 
tem. 

The  open-bottom  tank  is  provided  with  a 
pipe  of  large  diameter  for  the  purpose  of 
discharging  air.  This  pipe  is  fitted  to  the 
roof  of  the  tank  and  is  led  to  one  end  of 
the  gate  and  thence  up  a  vertical  post  of 
sufficient  height  to  overhang  the  lock  wall 
when  the  gate  is  open.  The  discharge  pipe 
is  then  continued  vertically  upward  by  a 
flexible  metallic  hose  to,  and  around,  a  large 
wheel,  which  is  mounted  in  a  housing  at 
suflkient  height  above  the  lock  wall  to  ac- 
commodate the  vertical  movement  of  the 
gate.  The  wheel  is  so  constructed,  with 
hollow  shaft  and  stuffing  boxes,  that  the  dis- 
charge main  is  continued  unbroken  past  the 
switchboard.  This  wheel  is  counter- 
weighted  on  one  side  of  its  rim  and  con- 
nected to  the  gate  by  wire  rope  on  the 
opposite  side,  whence  its  revolution  follows 
the  movement  of  the  gate  positively  with- 
out strain  on  the  metallic  hose. 

Operation  and  Control 

The  air  supply  and  discharge  systems  are 
controlled  at  the  switchboard,  and  the  vol- 
ume of  displacement  may  be  varied  at  will, 
with  the  result  that  the  gate  is  raised  or 
lowered  as  may  be  desired.  The  variations 
in  displacement  and  air  pressure,  and  other 
data  for  various  positions  of  the  gate  are 
indicated  in  the  accompanying  table. 

The  floor  system,  containing  considerable 
wood,  and  the  large  hollow  shaft  displace 
some  632  cu.  ft.,  about  20  tons,  within  a 
vertical  space  of  3  ft.  at  the  top  of  the  gate. 
When  the  gate  emerges  from  the  surface, 
thia  displacement  is  suddenly  released,  with 
the  result  that  the  upward  movement  is  ar- 
rested, actually  stopped,  and  additional  air 
must  be  admitted  to  close  the  gate.  Like- 
wise in  descending,  this  displacement  is 
suddenly  thrown  upon  the  gate  by  the  time 
the  rails  are  awash,  and  again  the  move- 
ment is  effectively  stopped. 

The  displacement  of  the  open  bottom 
tank  is  elastic,  being  caused  by  the  air  con- 
tained, and  its  volume  therefore  varies 
directly  with  the  water  pressure  under  the 
tank;  that  is,  with  the  depth  of  immersion. 
This  displacement  is  compressed  into 
smaller  volume  as  the  gate  descends,  and 
would  result  mIt  acceleration  if  additional 
air  were  not  admitted  in  sufficient  quantity, 
finally,  to  retard  the  motion.  These  condi- 
tions are  reversed  in  ascending,  when, 
after  the  aate  has  .started,  air  must  be  dis- 
charged t»'  prevent  acceleration.  In  either 
ca.se  the  interruption  of  motion  at  the  sur- 
face catjsed  by  the  large  volume  of.  dis- 
placement at  the  top  of^he  gate,  is  a  safe- 


guard of  much  value  over  against  careless- 
ness or  mistakes  in' the  control  of  the  air 
supply  and  discharge.  Its  action  is  that  of 
an  effective  brake  applied  automatically. 

Compressed  air  may  be  admitted  to  the 
fi.xed  volume  displacement  tanks  by  a  pipe 
with  flexible  metallic  hose,  rigged  in  the 
same  manner  and  by  the  same  means  as  the 
air  discharge.  By  this  means,  with  pipes 
leading  from  the  drainage  sumps  and  fitted 
with  suitable  check  valves,  any  accumula- 
tion of  leakage  may  be  expelled.    Gages  on 


the  switchboard  indicate  the  air  pressure 
in  the  closed  tanks  and  also  in  the  open- 
bottom  tank. 

A  system  of  electric  indicators  insures 
safe  operation  at  all  times.  Electric  con- 
tacts are  made  at  the  limits  of  motion  in 
the  latches  and  the  rail  joints,  separately 
for  each  end  of  the  gate,  causing  distinctive 
colored  lights  to  appear  or  disappear  on  the 
switchboard.  Similar  contacts  are  made  by 
the  large  air-discharge  wheel  throughout  its 
revolution,  that  is,  throughout  the  vertical 
movement  of  the  gate,  and  these  contacts 
always  show  the  position  of  the  gate  by 
suitable  lights  on  the  switchboard. 

The  lock  was  designed  by  the  writer  and 
was  built  for  the  U.  S.  Government  by  the 
Mississippi  River  Power  Company,  under 
the  direction  of  its  chief  engineer,  Hugh  L. 
Cooper.  The  entire  work  was  conducted 
under  the  general  supervision  of  the  Corp? 
of  Engineers,  U.  S.  Army. 


Large  Saving  in  Steel  Effected  by  New  System 
of  Flat-Slab  Reinforcement 

Youth's  Companion  Building,  Boston,  a  Six-Story  Reinforced-Concrete 
Structure,  Contains  First  Completed  Example  of  New  Type  of  Floor 


THE  RECENTLY  completed  Youth's 
Companion  Building  on  Commonwealth 
Avenue,  Allston,  Mass.,  about  3  miles  from 
the  State  House  in  Boston,  is  a  six-story 
reinforced-concrete  structure  which  con- 
tains a  new  type  of  flat-slab  reinforcement 
which  is  asserted  to  effect  a  saving  of  from 
20  to  40  per  cent  in  the  steel  required  for 
slab  reinforcing  as  compared  with  ordinary 
types.  A  general  description  of  this  build- 
ing and  the  details  of  the  reinforcement 
will  be  given  in  this  article,  and  an  article 
on  the  results  of  tests  of  the  new  slab,  in- 
cluding a  theoretical  discussion,  will  appear 
in  an  early  issue. 

The  building,  which  will  be  occupied  ex- 
clusively by  the  printing,  editorial  and  busi- 
ness departments  of  the  publishing  com- 
pany, has  165  ft.  frontage  and  is  about  100 
ft.  deep.  The  columns  are  spaced  as  shown 
on  the  accompanying  plan,  the  typical  floor 
slabs  being  14  ft.  9  in.  x  20  ft.  6  in.  The 
story  heights  vary  from  11  ft.  9  in.  in  the 
basement  to  14  ft.  for  the  first  and  fifth 


floors,  the  other  floors  having  the  following 
heights:  Second  floor,  13  ft.;  third  floor, 
12  ft.;  fourth  floor,  13  ft.,  and  sixth  floor, 
12  ft.  8  in.  to  the  ceiling.  A  sub-basement 
extends  over  about  one-third  of  the  build- 
ing. The  exterior  finish  is  concrete  with 
spandrel  walls  and  large  steel-sash  windows, 
with  a  brick  and  concrete  tower  at  each 
end,  and  brick  parapets. 

Footings  and  Columns 

The  foundations  are  on  fine  compact 
sand  and  all  columns  have  independent  foot- 
ings. The  interior  column  footings  are 
square,  81/2  x  8y2  ft.,  and  3  ft.  deep,  rein- 
forced with  two  layers  of  steel,  each  con- 
sisting of  seventeen  round  %-in.  rods.  The 
wall  column  footings  are  8  x  6  ft.  and  2  ft. 
deep,  reinforced  with  twenty-seven  round 
%-in.  rods  in  the  shorter  direction  and 
eighteen  round  %-in.  rods  in  the  longer 
direction. 

The  interior  columns  are  round,  26  in.  in 
diameter  in  the  basement  and  22   in.   for 
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general  plan  at  first  floor  of  youth's  companion- building 
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ASSEMBLING   OF   STEEL    REINFORCEMENT   BY   UNITS 


WALL   UNIT   IN   RELATION    TO  COLUMN    REINFORCEMENT 


the  remainder  of  their  length.  Ornamental 
column  heads  at  each  floor  are  6  ft.  in  diam- 
eter. In  order  to  carry  the  heavy  loads  in 
the  lower  stories  the  columns  in  the  base- 
ment, first  and  second  stories  were  made 
of  a  richer  mix,  1:1:2  proportions,  with 
spiral  reinforcement.  Above  these  stories 
longitudinal  reinforcement  and  1:2:4  mix 
were  used,  with  %-in.  ties  1  ft.  apart. 

Floor  Thicknesses  and  Loads 

Three  standard  thicknesses  of  floor  slab 
were  used :  a  9-in.  slab  for  the  second  floor, 
which  carries  the  heavy  printing  presses, 
designed  for  a  live  load  of  300  lb.  per  square 
foot;  an  8-in.  slab  for  the  basement  over 
the  sub-basement,  and  for  the  first,  third 
?nd  fourth  floors,  which  will  be  used  for 


storage  rooms  and  the  remainder  of  the 
printing  plant,  designed  for  200  lb.  per 
square  foot  live  load;  and  a  7-in.  slab  for 
the  fifth  and  sixth  floors  and  the  roof,  de- 
signed for  a  live  load  of  100  lb.  per  square 
foot,  with  special  design  under  heavy 
vaults.  These  upper  floors  are  used  by  the 
business  department. 

All  floors  have  a  1-in.  granolithic  finish, 
cast  after  the  structural  slab  had  set. 

Floor-Slab  Reinforcement 

The  floor  reinforcement  for  each  type  of 
slab  is  patented  and  is  known  as  the  Smul- 
ski  or  S-M-I  system.  It  consists  of  three 
separate  units  as  indicated  on  the  drawing ; 
unit  A,  a  series  of  short  rods  at  the  bot- 
tom of  the  slab,  which  form  the  cross  bands ; 
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Section  D-D 
SKETCH    PLAN   AND   SECTION,   SHOWING  UNITS  "iN   TYPICAL  PANEL 


unit  B,  the  bottom  steel  at  the  center  of 
the  panel,  and  unit  C,  the  top  steel  over 
the  column  head.  The  arrangement  of  steel 
in  this  floor  design  is  patented. 

Unit  A  for  interior  panels  consists  of  %- 
in.  round  rods  8  ft.  long  for  the  short  sides 
of  the  panel  and  13  ft.  long  for  the  long 
sides,  bound  together  at  the  specified  spac- 
ing by  two  and  by  three  %-in.  tie  rods  re- 
spectively. The  number  and  spacing  of  the 
rods  in  these  units  is  varied  according  to 
the  loading.  For  the  exterior  panels  %-in. 
and  Vii-in.  round  rods  are  used.  Unit  B 
consists  of  five  concentric  rings,  spaced  7 
in.  apart,  and  two  sets  of  five  rods  each 
placed  in  a  diagonal  direction,  and  slightly 
curved  as  shown.  The  ends  of  the  rings, 
which  are  deformed  rods,  are  looped  forty 
diameters  to  form  the  splice.  Unit  C  con- 
sists of  six  concentric  rings  and  from 
thirty-six  to  forty  radial  rods,  bent  in  a 
U  shape  with  unequal  length  of  prongs,  the 
upper  prong  being  the  longer  and  serving 
as  tension  reinforcement,  the  shorter,  lower 
prong  serving  as  compression  reinforce- 
ment. 

All  the  radial  rods  over  the  column  heads 
(unit  C)  are  looped  around  a  center  ring 
3  ft.  8  in.  in  diameter,  which  consists  of 
either  a  1-in.  or  a  %-in.  round  rod.  The 
remaining  five  rings  are  placed  on  top  of 
the  radials  and  wired  to  them  as  illus- 
trated in  the  photographs.  These  rings  are 
lapped  and  two  prongs  bent  down  to  reach 
the  l^ottom  of  the  form  to  keep  the  unit  at 
its 'w^et  height  and  position.  The  single 
heavy  ring  serves  two  purposes:  It  carries 
the  stress  at  the  column  head,  and  serves 
to  stiffen  the  unit  as  a  whole  during  con- 
struction and  erection.  The  radials  vary 
in  length  and  size  according  to  their  posi- 
tion; those  in  the  diagonal  direction  take 
the  largest  stress  and  hence  are  large  rods 
spaced  close  together,  extending  farther  out 
from  the  column  head  than  those  parallel 
to  the  long  side  of  the  panel,  which  are  of 
■the  same  size,  but  spaced  farther  apart; 
the  shortest  radials  are  parallel  to  the  short  ■ 
side  of  the  panel. 

Wall  and  Corner  Units  C  ' 

The  wall  units  and  corner  linlls  C  are,  in 
general,  one-half  or  one-qua^^ter  of  the  ^ 
whole  column  unit  C,  and  ar»-composed  of 
:  half  or  quarter  rings  and  the  proper  num- 
ber of  radials.  The  center  ring  is  hooked 
into  the  columns  and  the  radial  bars  are 
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looped  about  it;  the  other  rings  are  hooked 
or  anchored  into  the  spandrel  beams.  These 
spandrel  beams  are  15  x  20  in.  and  are  re- 
inforced to  carry  the  wall  loading  and  to 
prevent  temperature  cracks.  Roof  beams 
are  designed  as  part  of  the  cornice  of  the 
building  and  each  tower  has  an  arched 
beam  at  the  roof  level. 

Secondary  reinforcement  of  %-ih.  round 
rods  8  ft.  long  over  the  long  cross  bands  and 
10  ft.  long  over  the  short  cross  bands  of 
the  A  units  is  placed  at  the  top  of  the  slab 
to  resist  negative  bending  moment  over 
these  bands  at  right  angles  to  them. 

Fabricating  the  Units 

Units  A  and  C  were  fabricated  in  the 
yard  on  templates  and  stored  there  until 
ready  for  use.  Wooden  plugs  or  nails  were 
used  to  locate  the  exact  position  of  the  rods, 
and  assembly  was  rapidly  accomplished. 
One  photograph  shows  a  C  unit  being  as- 
sembled, and  another  show  how  it  appears 
when  in  place.  These  units  were  as- 
sembled by  first  placing  the  center  ring 
and  looping  the  radial  rods  around  it,  lo- 
cating them  according  to  marks  on  the  tem- 
plate frame. 

The  B  units  at  the  center  of  the  panels 
were  easily  wired  together  on  the  forms. 
The  center  of  the  panel  was  marked  and  the 
diagonal  rods  were  placed  on  the  forms  at 
their  required  spacing,  after  which  the  con- 
centric rings  were  placed  over  them  and 
wired  in  place. 

In  placing  a  floor  panel  of  reinforcement 
the  bottom  units  A  and  B  were  placed  first 
and  the  upper  units  C  over  the  columns 
last. 

Advantages    Claimed — Theoretical    and 
Practical 

Theoretically,  it  is  claimed,  this  system 
of  slab  reinforcement  insures  the  placing  of 
steel  in  the  most  effective  directions  to  re- 
sist stresses.  At  the  column  head  the 
stresses  act  both  radially  and  circumferen- 
tially.  The  radial  rods  take  the  radial 
stress  and  the  rings,  in  addition  to  resisting 
circumferential  stress  by  hooping  action 
reduce  the  radial  stress  and  tend  to  prevent 
cracks  around  the  head.  Another  claim  is 
that  compression  reinforcement  at  the  col- 


umn head  required  by  the  very  large  com- 
pressive stresses  is  very  effectively  provided 
for  by  the  lower  prongs  of  the  radial  bars 
placed  in  the  direction  of  these  compressive 
stresses. 

In  unit  B  the  diagonal  bars  converge 
toward  the  center,  thus  concentrating  the 
maximum  amount  of  steel  at  the  center  of 
the  slab  where  the  stresses  are  largest.  By 
spreading  their  ends  they  reinforce  the 
parts  of  the  slab  not  covered  by  the  rings 
and  transfer  the  load  directly  to  the  col- 
umn head. 

The  center  ring  of  the  C  units  over  the 
column  head  is  large  enough  in  diameter  to 


ASSEMBLING   UNIT   C  ON   TEMPLATE 

avoid  interference  with  column  reinforce- 
ment and  to  allow  pouring  of  the  concrete 
into  the  column  shaft.  It  is  pointed  out  that 
this  center  ring  is  also  of  special  advantage 
when  a  large  number  of  rods  is  required  and 
where  structural  steel  columns  are  used. 
Furthermore,  the  spacing  of  the  rods  in  this 
unit  allows  room  for  flow  of  concrete  around 
all  the  steel  and  avoids  the  massive  screen 
of  reinforcement  over  the  column  head 
found  in  the  usual  two-way  and  four-way 
systems. 

Forms  and  Construction 

Ordinary  wood  forms  were  used  for  the 
footings,  the  basement  walls  and  the  wall 
columns.  The  floor  forms  were  built  of  18- 
gage  metal  nailed  to  2  x  3-in.  joists  spaced 
4  in.  apart  and  supported  by  wooden  bents 
about  7  ft.  6  in.  on  centers.     Metal  forms 


were  used  for  the  columns  and  ornamental 
column  heads. 

Gravel  concrete  was  used  throughout  for 
the  structural  frame  and  floors.  The  con- 
struction plant  was  located  about  10  ft.  be- 
low the  roadway  level  in  the  rear  of  the 
large  lot.  Concrete  materials  were  wheeled 
in  5-ft.  hand  carts  to  the  175-ft.  main  mix- 
ing tower  located  at  the  rear  and  at  the 
center  of  the  building.  Two  supplementary 
towers,  one  at  each  end,  were  connected  to 
the  main  tower  by  wire  cables.  The  con- 
crete was  distributed  by  a  three-joint  metal 
chute  rigged  from  these  cables. 

The  architects  and  engineers  in  charge  of 
the  construction  are  Densmore  &  LeClear,  of 
Boston.  The  reinforcing  of  the  floor  slabs 
was  designed  by  Edward  Smulski,  of  the 
S-M-I  Flat  Slab  System  Company,  in  con- 
nection with  the  ofl[ice  of  Sanford  E.  Thomp- 
son, consulting  engineer,  of  Boston.  The 
contractors  are  the  W.  F.  Kearns  Company, 
of  Cambridgeport,  Mass. 


AND   CHUTES   USED   IN    POURING   REINFORCED-CONCRETE   FRAMEWORK 


Water  Slopes  of  Earth  Dams 
Protected  in  Novel  Way 

Arthur  P.   Davis  and  D.  C.  Henny   Describe  In- 
teresting Experiment  on  Large  Embankments 
of  Deer  Flat  Reservoir 

DIVIDING  dams  into  two  general 
classes,  masonry  and  earth,  Arthur  P. 
Davis,  chief  engineer,  U.  S.  Reclamation 
Service,  and  D.  C.  Henny,  consulting  engi- 
neer, Portland,  Ore.,  in  their  paper  on 
"Dams,"  presented  before  the  recent  Inter- 
national Engineering  Congress,  review 
briefly  the  leading  developments  in  both 
types  of  construction.  In  their  discussion 
of  earthen  dams,  the  following  paragraphs 
are  especially  suggestive: 

The  protection  of  the  water  slope  of 
earth  dams  is  always  an  important  and  ex- 
pensive problem,  especially  under  the  cir- 
cumstances which  often  obtain  in  the  West, 
where  rock  is  not  at  hand,  and  the  costly 
rail  and  wagon  haul  make  cement  for  con- 
crete paving  expensive. 

An  interesting  experiment  is  now  in 
progress  on  the  two  large  embankments 
that  form  the  Deer  Flat  reservoir  of  the 
U.  S.  Reclamation  Service,  which  have  a 
gravel  facing.  Wind  action  produced 
peaching  and  wearing  down  of  materials. 
No  rock  was  within  reach  for  riprap.  The 
embankments  were  widened  at  the  top  to  a 
total  of  60  to  70  ft.  by  dumping  gravel 
on  the  3:1  water  slope  from  cars,  which 
was  then  allowed  to  lie  at  its  natural  angle 
of  repose,  to  be  worked  down  the  bank  by 
the  waves.  ■  Wave  action  is  expected  to 
work  the  gravel  down  the  slope  gradually, 
the  fine  silt  and  sand  settling  in  the  bot- 
tom of  the  reservoir  where  it  is  much 
needed  to  check  seepage  under  the  dam,  the 
coarse.st  material  remaining  on  the  slope. 
The  degradation  of  the  bank  has  been  much 
slower  than  was  expected,  and  the  extra 
top  width  has  nowhere  been  reduced  as 
much  as  25  per  cent,  and  in  some  places 
hardly  at  all,  in  spite  of  the  fact  that  the 
largest  cobbles  do  not  exceed  5  in.  in 
length  and  the  reservoir  has  a  very  large 
wind  exposure. 

Indications  along  the  natural  gravel 
.slopes  of  the  Wachusetts  reservoir  are  that 
permanent  slopes  in  such  circumstances 
will  assume  an  inclination  of  1  to  4  or  5, 
in  which  case  further  gravel  may  have  to 
be  deposited  on  the  Deer  Flat  embank- 
ments in  the  future,  or  other  protection 
provided. 
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Cushionless  Brick  Pavements,  Built  as  Monoliths  by  New 

Method,  Win  Widespread  Favor 

Many  Road  Engineers  Are  Revising  Former  Practice  by  Omitting  Sand  Cushion  and  Using  a 
Thin  Bed  of  Mortar  to  Support  Blocks  Laid  and  Rolled  Before  Concrete  Base  Has  Hardened 


IT  seems  probable,  although  it  is  still  too  early  to  say  the 
final  word,  that  a  general  revision  of  practice  in  the  con- 
struction of  brick  pavements  will  be  the  outcome  of  the  work 
at  Paris,  111.,  last  summer,  where  the  usual  sand  cushion  was 
replaced  by  a  thin  layer  of  dry  mortar  and  the  blocks  laid  and 
rolled  before  the  concrete  base  had  hardened.  This  work  was 
described  in  the  Engineering  Record  of  July  10,  page  54, 
and  editorial  comment  on  the  new  monolithic  form  of  con- 
struction appeared  in  the  issues  of  July  3,  page  3;  July  17, 
page  64,  and  Sept.  11,  page  311.    Evidence  of  further  confi- 


dence in  what  may  be  termed  this  "cushionless"  type  of  con- 
struction is  contained  in  the  following  articles.  One,  a  paper 
presented  at  the  Northwestern  Road  Congress  this  week  by 
Rodney  L.  Bell,  division  engineer,  tells  of  the  work  done  by 
the  Illinois  State  Highway  Department.  D.  Moomaw  cites 
the  experiences  of  Cuyahoga  County,  Ohio;  and  F.  A. 
Churchill  sums  up  the  arguments  against  the  sand  cushion 
and  tells  how  the  monolithic  construction  eliminates 
rumbling  and  wear.  Information  is  given  also  on  work  of 
this  type  done  in  other  localities. 


Illinois  Finds  New  Mortar  Bed 
an  Improvement 

Paper  by  Rodney  L.  Bell,  Division  Engineer,  Illinois 
Highway  Department,  Presented  at  North- 
western Road  Congress  in  Grand  Rapids, 
Mich.,  This  Week 

SINCE  the  first  monolithic  brick  road 
was  laid  April  1  and  2,  1915,  at  Paris, 
III,  according  to  Mr.  Bell,  our  common 
enemy,  the  so-called  sand  cushion,  has 
found  some  very  strong  and  able  defenders. 


St.  Louis  is  putting  in  some  of  the  same 
kind  of  work  this  year,  except  that  a 
I'i-in.  dry  mortar  cushion  is  used;  the 
cushion  is  made  up  of  1  part  cement  to  4 
parts  sand.  In  1914  there  was  laid  in 
Cleveland,  Ohio,  a  strip  of  pavement  which 
was  along  the  same  line  as  the  work  done 
in  Paris,  III.  The  6-in.  concrete  base  was 
laid  and  5-in.  brick  were  immediately 
placed  on  the  green  concrete,  rolled  by  a 
light  roller  and  grouted.  This  pavement 
was  put  in  by  a  cold  storag*  company  but 
the  name  of  the  company  o'i?  wfe  ^exact  loca- 


not  use  cross  expansion  joints  and  believes, 
according  to  Mr.  Bell,  that  they  are  not 
only  useless  but  destructive  to  brick  roads. 
The  cross  expansion  joints  allow  the  pave- 
ment to  move  and  this  movement  should 
be  avoided.  A  pavement  without  cross  ex- 
pansion joints  does  not  move  in  expansion 
if  it  is  properly  confined;  it  only  tends  to 
move.  The  force  is  always  there,  how- 
ever, to  move  it  when  the  restraints  are  re- 
moved. A  good  illustration  of  this  was 
seen  at  Paris  this  summer.  A  brick  road 
with  no  cross  expansion  joints; .  4500  ft. 
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GROUT  FILLER  EXTENDS  TO  BOTTOM    OF  THE  BRICK,  THUS  BONDING 
THE   WORK    INTO   A   SOLID   MONOLITH 


ONE  BRICK  REMOVED  TO   SHOW   WATER   FILM    WHICH    ROLLING    HAS 
BROUGHT   TO   TOP   OF   CONCRETE   BASE 


Mr.  Bell  was  of  the  opinion  that  every  one 
conceded  that  the  only  reason  for  the  layer 
of  sand  between  the  concrete  base  and  the 
brick  wearing  surface  was  to  take  up  the 
irregularities  in  the  concrete  base  and  the 
paving  block,  but  it  seems  there  are  those 
who  believe  that  it  acts  as  a  cushion.  With 
the  old  type  of  construction,  when  sand  or 
asphalt  filler  was  used  and  each  brick 
might  act  at  least  partially  independent  of 
the  other,  this  might  have  been  true,  but  if 
the  sand  acts  as  a  cushion  it  must  give  or 
move,  and  this  is  fatal  to  cement  grout 
filled  brick  road. 

Baltimore  constructed  a  street  some  four 
or  five  years  ago  and  in  place  of  using  the 
ordinary  sand  cushion,  a  dry  mortar  cush- 
ion, 1  part  cement  to  5  parts  sand  was 
used.  This  cushion  was  spread  on  the  con- 
crete base,  struck  off  to  a  thickness  of  1 
in.,  as  in  ordinary  construction.  The  brick 
were  then  laid  and  rolled,  after  which 
water  was  applied  on  the  top  of  the  brick 
in  sufficient  quantity  to  set  the  cushion. 


tion  is  not  a  matter  of  record.  In  the 
Pennsylvania  Terminal  in  New  York  there 
is  an  example  of  this  work  which  was  laid 
on  a  dry  mortar  cushion.  The  brick  were 
only  21/2  in.  thick  and  were  fire  clay  brick. 
Mr.  Bell  has  been  told,  but  has  been  unable 
to  verify  it,  that  paving  of  the  same  kind 
has  been  laid  in  Springfield,  Mo.,  along  the 
street  car  tracks.  It  is  very  probable  that 
other  work  has  been  done  along  these  same 
lines  of  which  there  is  no  record. 

Where  grout  filler  is  used  the  sand 
cushion  is  not  so  much  a  convenience  as  it 
is  a  constant  source  of  annoyance  and 
worry,  if  the  work  is  to  be  properly  con- 
structed. One  specification  provides  that 
sand  must  not  be  rolled  up  between  the 
brick  more  than  1/2  in-  This  means  that 
any  brick  pavement  that  receives  a  rain 
before  the  brick  has  been  rolled  may  have 
to  be  relaid.  It  makes  inspection  exceed- 
ingly difficult  in  that  it  is  hard  to  tell  just 
where  to  draw  the  line. 

The  Illinois  Highway  Department  does 


long  and  17  ft.  wide  was  laid  on  a  1-in, 
sand  cushion,  terminated  at  one  end 
against  an  80-ft.  steel  bridge.  Due  to  the 
construction  of  a  new  dam  it  became  neces- 
sary to  remove  this  bridge  and  put  in  a 
new  one  8  ft.  higher  than  the  old  struc- 
ture. This  necessitated  the  removing  of 
400  or  500  ft.  of  the  road.  Just  as  soon  as 
the  brick  were  removed  the  pavement 
began  to  creep  and  has  moved  3  or  4  in. 
since  the  restraint  was  removed. 

Mr.  Bell,  last  summer,  visited  a  pave- 
ment that  had  blown  up  at  Chrisman,  111. 
This  pavement  was  constructed  in  1914, 
the  brick  being  laid  on  a  2-in.  sand  cushion 
and  rolled  with  an  8-ton  roller.  An  exam- 
ination of  the  brick  that  had  blown  up 
showed  that  in  a  majority  of  the  cases  the 
sand  had  been  rolled  up  between  the  brick 
at  least  one-half  the  depth  of  the  brick,  or 
about  2  in.  To  any  one  familiar  with  what 
brick  will  do  under  such  conditions  it  is  no 
wonder  at  all  that  this  pavement  refused  to 
stay  in  place. 
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In  order  to  get  away  from  the  constant 
worry  of  how  the  sand  cushion  was  acting 
the  new  tj-pe  of  pavement  was  developed. 
W.  T.  Blackburn  made  the  first  sample  of 
this  work  and  the  details  of  the  construc- 
tion have  been  worked  out  by  A.  J.  Par- 
rish.  a  contractor  of  Paris,  111.  [The  work 
is  described  in  detail  by  Mr.  Blackburn  in 
the  Engineering  Record  of  Julv  10,  page 
54.] 

MoNouTHic  Work  at  Pakis 

When  the  weather  stopped  the  State-aid 
work  in  Edgar  County  in  1914  the  depart- 
ment had  enough  donated  money  left  to 
build  400  ft.  of  10-ft.  brick  road.  When 
this  construction  was  brought  to  Mr.  Bell's 
attention  he  immediately  secured  the  con- 
sent of  the  State  engineer  to  build  this  400 
ft.,  using  the  monolithic  type  of  construc- 
tion. The  work  was  started  April  1,  1915, 
and  200  ft.  were  laid;  the  remaining  200 
ft  were  laid  April  2.  Since  that  time  there 
has  been  constructed  in  and  near  Paris 
13,160  sq.  yd.  of  this  type  of  brick  road  and 
there  is  under  contract  at  the  present  time 
11,780  sq.  yd.  of  State-aid  work  which  will 
be  constructed  this  year.  Before  starting 
work  this  spring  doubt  existed  as  to  how 
the  new  method  would  work  out  in  practice. 
It  not  only  worked  out  satisfactorily  but 


the  template  a  small  wooden  guide  is  used. 
The  steel  template  used  is  necessary  in  or- 
der to  secure  accurate  results  on  this  type 
of  work.  This  template  is  made  up  of  a 
6-in.  I-beam  in  front  and  a  6-in.  channel 
behind.  They  are  placed  2  ft.  apart  and 
supported  by  four  rollers,  one  at  each  end 
of  each  member.  The  rear  edge  of  the 
template  is  set  exactly  4  in.  below  the  top 
of  the  forms  and  the  front  edge  is  set 
4  3  16  in.  below  the  top  of  the  form.  The 
hopper-like  space  between  the  two  edges  is 
kept  filled  with  a  dry  mix  consisting  of  1 
part  cement  to  5  parts  sand.  The  tem- 
plate is  drawn  forward  by  means  of  a  cable 
and  a  friction  clutch  on  the  mixer.  As  the 
template  is  drawn  forward  the  front  edge 
cuts  the  concrete  3/16  in.  below  grade  and 
a  thin  film  of  dry  mortar  is  spread  over  the 
concrete,  filling  all  the  little  depressions  in 
the  surface.     Theoretically,  the  dry  mortar 


ment  swept  and  rolled.  A  two-section 
roller,  30  in.  long  and  24  in.  in  diameter 
and  weighing  about  750  lb.  is  used.  This 
roller  is  easily  handled  by  one  man  and 
leaves  a  much  better  surface  than  it  is 
possible  to  secure  with  the  old  type  of  con- 
struction. The  brick  are  not  embedded 
more  than  V-i  in.  in  the  base. 

Grouting  Joints 

A  1:1  mix  of  cement  and  sand  is  used 
for  the  grout  filler.  This  is  mixed  dry 
in  a  small  batch  mixer  and  then  conveyed 
to  the  grout  boxes  on  the  pavement  by 
means  of  wheelbarrows.  The  maximum 
size  of  batch  allowed  in  the  boxes  is  2  cu. 
ft.  of  the  mixture.  Water  is  added  slowly 
and  the  mortar  built  up  gradually,  after 
which  it  is  thinned  to  a  consistency  that 
will  flow  readily  into  the  joints.  The  grout 
is  stirred  constantly  while  being  removed 


LEFT  —  TEMPLATE 
BY  WHICH  DRY  MOR- 
TAR MIX  IS  SPREAD 
ON  GREEN  CONCRETE 
BASE  JUST  IN  AD- 
VANCE OF  BRICK- 
LAYING 


RIGHT — WHERE  ONE 
DAY'S  WORK  HAS 
ENDED  AND  AN- 
OTHER BEGUN  ON 
MONOLITHIC  CON- 
STRUCTION 


it  is  an  easier  means   of  construction   in 
every  way  than  the  old  method. 

In  the  preparation  of  the  subgrade  on 
the  Illinois  construction  the  rough  work  is 
generally  done  with  a  traction  engine  and 
a  grader,  the  engine  thoroughly  compact- 
ing the  subgrade.  The  subgrade  is  dressed 
up  by  hand,  after  which  a  5-ton,  self-pro- 
pelling roller  is  kept  constantly  at  work 
while  the  material  is  being  hauled.  Steel 
forms  8  in.  in  depth  and  12  ft.  long  are 
then  set  true  to  line  and  grade.  The  con- 
crete base  is  4  in.  thick  and  the  brick  are 
4  in.  in  depth,  making,  when  completed,  an 
8-in.  monolithic  pavement.  Steel  forms, 
while  not  absolutely  essential,  are  a  great 
convenience  in  this  type  of  construction, 
according  to  Mr.  Bell. 

Special  Template  fob  Base 

The  concrete  for  the  ba.se  was  a  1 :6  mix- 
ture of  cement  and  washed  gravel.  The 
gravel  tested  very  close  to  50  per  cent. 
through  a  V4-in.  square  mesh.  The  base 
for  the  State-aid  work  now  under  contract 
will  be  1  part  cement,  SVz  parts  fine  aggre- 
gate and  6  parts  coarse  aggregate.  Enough 
water  is  used  so  that  the  concrete  is  of 
a  quaky  consistency,  but  will  not  flow.  It 
was  found  that  an  excess  of  water  caused 
no  trouble  in  keeping  the  brick  up  to  a 
true  surface. 

In  order  to  get  approximately  the  right 
thickness  of  concrete  before  cutting  it  with 


coat  should  be  exactly  3/16  in.  in.thidSness. 
In  reality  it  does  not  have  any  noticeable 
thickness  but  is  sufliicient  to  give  a  per- 
fectly smooth  surface  for  the  brick. 

Laying  the  Brick 

Practically  the  only  place  where  'more 
care  need  be  taken  with  this  type  of  con- 
struction than  where  a  sand  cushion  is 
used  is  in  the  laying  of  the  brick.  It  is 
essential  to  have  the  brick  rolled  within  20 
to  30  min.  after  the  concrete  base  is  laid 
and  to  do  this  culling  must  be  reduced  to 
a  minimum.  The  carriers  are  required  to 
deliver  the  brick  to  the  setter  so  that  he 
can  easily  lay  them  in  the  road  with  the 
good  face  up  and  the  lugs  all  one  way.  In 
this  way  most  of  the  culling  is  done  by  the 
carriers  and  but  very  few  brick  need  be 
turned  after  they  are  placed  in  the  road. 
It  is  necessary  for  the  setter  to  use  a  little 
more  care  than  where  a  sand  cushion  is 
used,  he  is  the  only  man  in  the  gang 
who  does  not  work  at  top  speed.  It  is  ad- 
visable to  have  two  plank.s,  1  x  12  in.  and 
of  a  length  equal  to  the  width  of  the  pave- 
ment, for  the  carriers  to  use  when  coming 
on  the  pavement.  This  .saves  tracking  dirt 
on  the  brick  and  al.so  prevents  uneven 
places  in  the  pavement,  due  to  the  fact  that 
the  carriers  will  all  come  on  the  pavement 
at  about  the  same  place. 

As  soon  as  the  brick  are  laid  the  nece.s- 
sary  culling  and  batting  is  done,  the  pave- 


from  the  boxes  with  scoop  shovels.  The 
joints  are  filled  completely  at  the  first  ap- 
plication, but  after  settling  the  top  of  the 
grout  is  about  V2  in.  below  the  top  of  the 
brick.  Before  the  first  application  has 
taken  its  initial  set  the  joints  are  filled  a 
second  time.  The  second  application  of  the 
grout  is  mixed  to  a  consistency  of  thick 
cream.  In  making  this  second  application 
enough  surplus  is  left  on  the  road,  so  thai: 
the  surface  can  be  gone, over  again  with- 
out bringing  the  boxes  back.  The  surface 
is  finished  with  a  squeegee,  the  joints  being 
entirely  filled. 

In  order  to  secure  the  best  surface  the 
squeegees  are  pulled  over  the  road  at  an 
angle  of  45  deg.  with  tlie  joints.  This 
prevents  the  squeegee  from  dragging  mor- 
tar out  of  joints  and  leaving  them  lower 
than  the  surface  of  the  brick.  The  pave- 
ment is  covered  the  following  day  with 
V2  in.  of  sand  or  earth  which  is  kept  wet 
at  least  5  days.  The  side  forms  are  re- 
moved the  second  day.  The  pavement  is 
allowed  to  set  10  days  before  the  side  roads 
are  graded  and  three  weeks  before  being 
opened  to  traffic. 

Advantages  of  New  Type 

The  advantages  of  the  monolithic  type  of 
construction  are  the  following:  A  better 
surface  can  be  obtained;  the  work  is  easier 
on  both  contractor  and  inspector;  there  is 
no  guess  work  at  any  point  of  the  con- 
struction; under  similar  conditions  it  rep- 
resents a  .saving  of  from  10  to  12  cents 
per  square  yard  over  the  old  method;  it 
eliminates  the  breaking  down  of  the  filler 
at  a  construction  crack,  as  each  brick  has 
a  rigid  support;  it  opens  the  field  for  ex- 
periment with  thinner  brick;  the  filler  is 
sure  to  reach  the  bottom  of  the  paving 
block;  there  is  no  need  of  a  flush  curbing; 
rumbling  in  brick  pavement  is  eliminated. 
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Ohio  Uses  Cement-Sand  Sup- 
port for  Brick  Pavement 

Method  Provides  Firm  Support  for  Surface  Which 
Does  Not  Shift  Under  Jar  of  Passing  Traffic 

By  D.  MOOMAW 
Road  Engineer,  Cuyahoga  County,  Ohio 

CUYAHOGA  County,  Ohio,  has  com- 
pleted or  under  construction  51,160  sq. 
yd.  of  brick  pavement  and  11,900  sq.  yd. 
of  granite  pavement  in  which  the  cement- 
sand  cushion  is  used.  This  cushion,  which 
replaces  the  old  sand  cushion,  consists  of 
a  dry  mixture  of  cement  and  sand  in  the 
proportions  of  one  bag  cement  to  3  cu.  ft. 
of  sand,  thoroughly  mixed  and  spread  upon 
the  concrete  foundation.  The  cushion  is 
then  shaped  and  rolled  in  the  same  man- 
ner as  has  been  employed  for  sand  cushion. 
The  brick  are  laid,  culled  and  rolled  in  the 
usual  manner  before  adding  water  to  the 
mixture.  The  depth  of  the  cushion  is 
specified  as  1  in.  after  rolling.  After  roll- 
ing, the  cushion  is  sprinkled  with  a  spray 
until  the  cushion  is  wet  through.  Grout- 
ing of  the  pavement  may  follow  the  sprin- 
kling or  may  be  delayed  until  the  cushion 
has  hardened. 

Purpose  of  Cushion 

The  purpose  of  a  cushion  between  the 
foundation  is  to  permit  the  forming  of  a 
smooth  and  regular  pavement  surface. 
When  sand  is  used  as  a  cushion,  the  sand 
remains  in  the  completed  pavement,  a  seri- 
ous weakness  and  a  source  of  much 
trouble.  It  is  to  eliminate  this  trouble  that 
the  cement-sand  cushion  is  now  employed. 

It  has  been  clearly  demonstrated  that  the 
shifting  and  yielding  of  the  sand  cushion 
is  the  cause  of  failure  of  the  surface  bond 
over  large  areas,  and  that  freezing  and 
thawing  of  water  in  the  sand  cushion  is  a 
fruitful  source  of  longitudinal  cracks.  To 
perform  the  function  of  the  sand  cushion 
and  at  the  same  time  correct  its  evils,  the 
cushion  must  be  yielding  during  construc- 
tion, and  dense,  firm  and  unyielding  after 
the  pavement  is  completed.  These  proper- 
ties cannot  be  more  easily  obtained  than 
by  the  use  of  sand  and  cement.  The  in- 
gredients of  this  cushion  should  be  of  such 
quality  as  would  render  them  suitable  for 
use  when  a  good  grade  of  concrete  is  de- 
sired. 

Cement-Sand  Proportions 

In  some  places  where  this  type  of  cushion 
has  been  tried  the  cement  and  sand  have 
been  used  in  the  proportions  of  1 :4  and  1 :5. 
A  careful  analysis  of  the  object  to  be 
gained  will  show  such  mixtures  to  be  too 
lean.  The  primary  object  of  this  cushion 
is  to  secure  a  bottom  support  to  the  brick 
sufliciently  rigid  to  insure  the  integrity  of 
the  grout  filler,  and  second,  more  com- 
pletely to  exclude  water  from  the  vital 
parts  of  the  structure.  As  we  decrease  the 
cement  below  the  proportions  necessary  to 
fill  the  voids  in  the  sand,  we  increase  the 
porosity  and  decrease  the  strength  of  the 
mortar,  thereby  decreasing  the  efficiency 
of  that  part  upon  which  depends  the  life 
of  the  pavement.  A  1 :3  mix  is  about  the 
upper  limit  of  proportions  upon  which  we 
can  fairly  well  depend  upon  the  filling  of 
the  voids  of  sands  not  especially  com- 
pounded. A  dry  mix  is  necessary  because 
of  the  unavoidable  lapse  of  time  between 
the  preparation  of  the  cushion  until  the 
rolling   and   culling   have   been    completed. 


during  which  period  it  is  necessary  to  have 
the  cushion  free  from  hardening. 

The  thickness  of  cushion  required  is  the 
minimum  depth  that  can  be  depended  upon 
to  overcome  the  irregularities  of  the  con- 
crete foundation  and  variation  in  depth  of 
the  paving  block.  A  1-in.  depth  is  found 
to  be  ample  upon  a  concrete  base  that  is 
finished  with  reasonable  care  and  with  an 
allowable  variation  of  Vi  in.  in  depth  of 
block.  With  less  than  1  in.  considerable 
difficulty  is  experienced  in  bringing  the 
brick  to  a  smooth,  even  surface.  The 
cushion  should  be  rolled  with  a  hand  roller 
before  the  brick  are  dropped.  As  the  mix- 
ture is  easily  compacted,  it  is  not  neces- 
sary to  roll  as  much  as  will  be  required  for 
dry  sand.  Rolling  prevents  the  splashing  of 
the  dry  mixture  when  the  brick  are 
dropped,  and  prevents  the  cushion  rising 
in  the  joints  when  the  brick  are  rolled. 

Rolling  Brick 

Specifications  for  rolling  the  brick  call 
for  rolling  only  enough  to  obtain  a  smooth 
even  surface.  This  may  be  accomplished 
with  a  hand  roller,  but  it  is  now  recom- 
mended on  work  in  this  county  that  a 
5-ton  steam  roller  be  used,  because  by  so 
doing  the  cushion  is  given  additional  com- 
pression which  will  add  to  the  density  and 
strength  of  the  cushion.  When  the  hand 
roller  is  used,  somewhat  better  results  can 
be  obtained  by  sprinkling  the  pavement  im- 
mediately before  rolling.  In  that  case  the 
cushion  should  not  be  thoroughly  saturated 
until  the  rolling  has  been  completed. 

Water  should  be  applied  in  a  spray,  or  at 
least  not  in  a  direct  jet  or  by  dashing  it 
on  with  pails.  The  force  of  the  water 
should  not  be  such  as  would  displace  the 
cushion  or  wash  the  cement  out  of  the  sand. 
Wetting  the  cement-sand  cushion  should  be 
very  carefully  attended  to,  -as,  too  light  an 
application  will  leave  a  portion  under  the 
middle  of  each  brick  dry,  and  too  free  a 
use  of  water  will  so  soften  the  cushion  that 
the  brick  will  settle  of  their  own  weight 
and  cause  roughness  of  the  pavement.  Sev- 
eral applications  of  water  with  frequent 
examination  will  give  the  best  results. 

When  the  sand  is  slightly  damp  the 
cushion  should  be  prepared  but  a  short 
distance  ahead  of  the  droppers  and  the 
culling  and  rolling  carried  on  as  expedi- 
tiously as  possible,  so  that  setting,  of  the 
cement  need  not  be  disturbed  after, it  has 
started,  and  that  the  cushion  may  stiffer  no 
ill  effects  from  partial  hydration  of  the 
cement.  With  the  use  of  the  cement-sand 
cushion  the  method  of  grouting  should  be 
modified  to  correspond  to  the  new  condi- 
tions. The  cushion  being  rigid  and  nearly 
impervious,  it  is  recommended  that  the  ap- 
plication of  thin  grout  be  omitted  entirely 
and  that  the  joints  be  filled  as  completely 
as  possible  with  the  one  application,  finish- 
ing with  a  second  application  if  necessary. 
The  advantages  of  this  type  of  construc- 
tion over  the  old  are: 

1.  We  secure  a  fixed  unyielding  support 
under  the  rigidly  bonded  wearing  surface, 
a  support  that  does  not  shift  under  the  jar 
of  passing  loads. 

2.  We  reduce  the  capacity  of  the  pave- 
ment for  absorbing  moisture. 

3.  The  cushion  becomes  a  part  of  the 
rigid  structure,  gives  a  partial  bond  be- 
tween the  wearing  surface  and  the  founda- 
tion, and  thereby  increases  the  strength  of 
the  structure. 

4.  It  presents  a  new  distribution  of  the 
vertical  forces,  and  hence  a  new  distribu- 


tion of  the  stresses  in  the  pavement,  bring- 
ing the  strength  of  the  foundation  into 
play  in  such  a  way  as  to  reduce  the  stresses 
in  the  grout-bonded  surface  to  a  point 
where  we  can  depend  upon  there  being  a 
fair  factor  of  safety. 

The  pavements  of  this  type  constructed 
in  Cuyahoga  County,  have  not  been  in  use 
long  enough  to  ascertain  whether  or  not 
there  will  result  a  noticeable  reduction  in 
the  noise  produced  by  traffic  or  if  the  use 
of  the  cement-sand  cushion  will  offer  ad- 
vantages or  disadvantages  under  thermal 
and  humidity  changes. 

Alternate  bids  received  on  sand  and  ce- 
ment-sand cushion  for  brick  pavement  show 
a  difference  of  from  5  to  35  cents  per  square 
yard,  the  higher  figure  no  doubt  being  that 
of  a  skeptical  contractor,  and  the  lower 
being  decidedly  under  cost.  An  intelligent 
figure  is  between  15  and  20  cents  per  square 
yard,  depending  upon  the  location  of  the 
job. 


Rigid  Bed  Eliminates  Noise 
and  Subsurface  Pockets 

Cement -Sand  or  Mortar  Layer  Ehminates  Objection- 
able Rumbling  and  Possibility  of  Settling  of 
Blocks  Undermined 
By   F.  A.  CHURCHILL 
Dunn  Wire-Cut-Lug  Brick  Company,  Conneaut, 
Ohio 

SAND  beds  for  brick  pavements  seem 
destined  to  be  relegated  to  that  discard 
whence  no  abandoned  engineering  device 
returns.  It  is  yet  too  early  to  venture  a 
positive  prediction  concerning  the  ultimate 
fate  of  sand  beds,  but  recent  developments 
seem  to  warrant  the  belief  that  cement- 
sand  beds  and  mortar  beds  will  eventually 
supersede  sand  beds  in  the  favor  of  high- 
way  engineers. 

Theoretically,  the  function  of  a  resilient 
cushion  under  the  brick  pavement  is  two- 
fold: It  is  supposed  to  distribute  the 
shock  of  traffic  impact,  which,  it  is  al- 
leged, is  transmitted  through  the  brick  sur- 
facing to  the  foundation;  and  it  is  con- 
tended that  a  sand  cushion  prevents  crush- 
ing of  the  brick  under  the  weight  of 
traffic.  Many  engineers  have  questioned 
the  soundness  of  this  theory,  but  as  the 
sand  bed  has  been  regarded,  until  recently, 
as  indispensable  for  leveling  the  surface 
of  foundations,  the  question  of  resiliency 
has  been  held  in  abeyance. 

The  cement-sand  bed,  now  excluding  all 
other  beds  in  the  city  of  Baltimore  and 
coming  into  general  favor,  and  the  mortar 
bed  imposed  upon  a  green  concrete  founda- 
tion, as  exemplified  on  State  highway  work 
in  Edgar  County,  111.,  have  proved  equal 
to  the  sand  bed  in  compensating  the 
inequalities  of  foundations,  and  they  are 
self-evidently  superior  to  the  sand  bed  in 
obtaining  true  monolithic  construction. 
The  practical  value  of  resiliency  is,  there- 
fore, the  last  defense  of  the  sand  bed.  If 
the  argument  for  resiliency  falls,  the  sand 
bed  must  go.  If  we  grant  the  need  of  a 
shock-absorber  between  the  pavement 
proper  and  the  foundation,  the  concession 
is  the  end  of  the  discussion. 

Is  A  Cushion  Necessary? 

Is  a  cushion  necessary?  A  mathemat- 
ical formula  may  validate  the  claim,  but 
every  engineer  knows  that  actual  facts  can- 
not always  be  expressed  by  a  mathematical 
formula,  nor  do  the  facts  of  experience  and 
the  conclusions  of  mathematical  calculations 
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always  asrree.  If  the  theory  of  resiliency 
is  submitted  to  the  test  of  pure  reason, 
certain  factors  appear.  First,  a  grouted 
brick  pavement,  being  bonded  into  a  single 
slab,  is  itself  a  distributor  of  shock.  Sec- 
ond, a  brick  pavement  describes  a  segment 
of  a  circle;  the  crowning  of  the  pavement 
for  surface  drainage  purposes  introduces 
the  arch  principle,  thereby  not  only  mini- 
mizing the  direct  transmission  of  shock  to 
the  foundation,  but  also  strengthening  the 
pavement's  resistance  to  the  impact  of 
traffic.  A  concrete  example  of  the  up- 
standing strength  of  a  grouted  brick  pave- 
ment was  furnished  in  Cuyahoga  County, 
Ohio,  not  long  ago.  A  flood  washed  from 
under  a  grouted  brick  highway  the  sub- 
soil and  the  foundation  for  a  linear  dis- 
tance of  50  ft.  and  to  a  depth  of  over  6  ft., 
but  the  4-in.  brick  pavement  sustained  the 
weight  of  a  touring  car  by  virtue  of  the 
strength  given  it  by  the  bond  and  the 
arched  construction. 

Shock  Transmission 

It  is  not  consistent  with  reason  or  with 
facts  attested  by  experience  and  observa- 
tion, to  assume  that  a  well-grouted, 
crowned  brick  pavement  can  transmit  to 
the  foundation  any  appreciable  shock — a 
shock  sufficient  to  shatter  the  concrete. 
Nor  is  it  credible  that  such  a  pavement 
with  a  solid  beam  would  more  easily  crush 
under  the  weight  of  traffic  than  it  would 
with  a  double  beam  divided  by  a  sand 
cushion.  Mere  weight  does  not  crush  a 
grouted  brick  pavement  laid  on  a  concrete 
foundation,  either  with  or  without  a  sand 
cushion.  Sharp-edged  iron  tires,  if  bear- 
ing a  very  heavy  load,  may  cut  into  the 
surface  of  brick  not  adequately  vitriffed, 
but  there  is  no  recorded  instance  of  a 
grouted  brick  pavement  supported  by  a 
concrete  foundation  crushing  down  under 
traffic.  If  paving  brick  manufacturers 
could  not  make  a  paving  brick  that  would 
bear  the  crushing  force  of  street  highway 
traffic,  the  paving  brick  industry  would  col- 
lapse. 

A  cement-sand  bed  on  a  set-up  6  in.  con- 
crete foundation,  or  a  mortar  bed  on  a 
green  6-in.  concrete  foundation,  gives  a 
monolithic  pavement  approximately  11  in. 
deep,  including  a  4-in.  vitrified  brick  wear- 
ing surface.  Reason  rejects  the  assump- 
tion that  such  a  pavement  is  likely  to  break 
down  under  traffic  because  of  a  lack  of  re- 
siliency. The  life  of  a  brick  pavement 
continues  as  long  as  the  bond  holds.  Rigid- 
ity to  a  depth  of  11  in.  seems  more  likely 
to  safeguard  the  grout  filler  than  does  a 
resilient  cushion  of  sand  under  the  pave- 
ment crust.  If  there  is  a  resilient  motion 
in  the  sand  cushion,  a  like  action  of  the 
brick  is  inevitable.  Even  a  slight  spring- 
ing motion  imparted  to  a  brick  slab  bonded 
by  hardened  concrete  has  at  least  a  strong 
tendency  to  break  the  joint. 

Neither  vitrified  brick  nor  cement-grout 
possesses  the  properties  of  flexibility  or 
elasticity  in  such  degree  that  when  bonded 
with  the  other  it  can  withstand  the  frac- 
turing effects  of  a  continuous  springing 
motion.  If  the  degree  of  resiliency  is  not 
sufficient  to  affect  the  bond  injuriously,  it 
is  not  easy  to  understand  how  the  resilient 
function  of  a  sand  cushion  can  offset  the 
damage  done  a  pavement  by  the  shifting  of 
the  sand  cushion,  and  the  settling  of  the 
sand  in  spots  on  account  of  the  absorption 
of  excess  moisture  content.  It  is  well 
known  that  .sand  beds  frequently  do  settle 
in  small  area^.  leaving  the  pavement  un- 


supported at  such  points.  The  consequence 
is  an  unpleasant  rumbling  and  the  positive 
assurance  that  if  the  bond  breaks  the  pave- 
ment will  seek  the  depressed  sand  bed  by 
settling. 

Little  Noise  with  Mortar  Bed 

Recent  experiments  have  demonstrated 
that  the  noise  made  by  iron-tired  vehicles 
in  passing  over  brick  pavements  is  due  to 
the  sand  bed.  Hollow  rumbling  has  been 
believed  for  a  long  time  to  be  caused  by 
the  sinking  of  the  sand  bed  away  from  the 
surfacing  material,  but  now  it  is  known 
that  an  ordinarily  noisy  brick  pavement  is 
noisy  because  of  lack  of  a  solid  bearing'Tor 
the  brick. 

The  demonstration  has  been  made  at 
Paris,  III.,  by  W.  T.  Blackburn,  consulting 
engineer  of  the  Dunn  Wire-Cut  Lug  Brick 
Company  of  Conneaut,  Ohio,  and  A.  J.  Par- 
rish,  contractor.  The  construction  of  brick 
pavements,  with  a  thin  mortar  bed  upon 
a  green  concrete  foundation,  the  brick 
being  immediately  laid,  rolled  and  grouted, 
has  solved  the  problem  of  how  to  eliminate 


ments  with  sand  beds  is  the  tendency  of 
the  brick  to  spawl  and  break  at  the  point 
of  abutting  against  another  type  of  pave- 
ment. This  trouble  entirely  disappears 
when  the  rigid  type  of  construction  is  used. 
If  the  brick,  the  mortar,  or  cement-sand 
bed  and  the  concrete  foundation  are  united 
in  a  single  rigid  beam  the  end  course  of 
brick  in  a  pavement  is  supported  as  firmly 
as  any  other  portion  of  the  pavement,  and 
the  tendency  to  break  away  from  another 
type  of  pavement  is  overcome. 

Careful  tests  of  the  mortar-bed  pave- 
ments have  apparently  established  these 
facts  beyond  question,  and  these  facts  con- 
stitute another  argument  in  favor  of  dis- 
continuing the  use  of  sand  beds  which  will 
appeal  to  the  practical  highway  engineer. 


Monolithic  Pavement  Carries  Heavy 
Traffic  at  Cleveland  Plant 

IN  1914  the  paving  at  the  ice-cream  plant 
of  the  Telling  Brothers  Company,  in 
Cleveland,  was  laid  with  brick  on  a  mortar 
bed.    The  work  was  done  by  the  City  Pav- 


MONOLITHIC    pavement,    SUBJECTED    TO    HEAVY    TRUCKING   AT    CLEVELAND   ICE   CREAM 

PLANT,     HAS     STOOD    UP     WELL 


noise.  Iron-tired  vehicles  passing  over 
these  pavements  make  hardly  any  noise. 

One  such  pavement,  30  ft.  wide,  joins  a 
second  one,  brick  constructed,  with  a  con- 
crete foundation  and  a  IVi-in.  sand  bed. 
The  same  make  of  brick  is  used  in  both 
pavements,  and  the  same  contractor  and 
engineer  were  in  charge  of  both  pave- 
ments. Recent  experiments  were  made  by 
several  prominent  engineers  and  city  offi- 
cials from  various  cities,  and,  as  one  of 
the  visitors  said,  "One  can  tell  almost  the 
course  of  brick  when  one  leaves  the  al- 
most silent  mortar-bed  pavement  and 
strikes  the  noisier  sand-bed  pavements." 

The  elimination  of  noise  by  the  construc- 
tion of  a  solid  beam  from  surface  to  sub- 
base,  is  an  additional  reason  for  predicting 
the  passing  of  the  sand-bed  from  the  ken 
of  highway  engineering. 

Furthermore,  one  of  the  troubles  inci- 
dental to  the  construction  of  brick  pave- 


ing  &  Construction  Company  under  the 
direction  of  James  Banwell,  who  reports 
that  there  is  not  a  loose  brick  in  the  job 
to-day.  The  brick  were  tamped  into  the 
6-in.  concrete  base  and  asphalt  strip  ex- 
pansion joints  were  placed  at  frequent  in- 
tervals. This  pavement  is  subjected  to 
the  brine-drippings  from  ice-cream  cans 
and  is  traveled  by  heavy  trucks. 


Other  Examples  of  Mortar  Bed  Brick 
Pavement 

ON  the  heavily  traveled  approach  drive- 
ways and  inclines  at  the  Pennsylvania 
Terminal  in  New  York  City  the  bricks  were 
bedded  in  cement  mortar  mixed  1 :3.  The 
bricks  are  of  fire  clay,  made  at  Clearfield, 
Pa.  On  the  inclines  they  are  71/4  x  2'/2  x 
2%  in.  with  beveled  edges,  and  no  lugs. 
They  were,  however,  carefully  laid  by  ma- 
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sons  and  separated  so  that  the  mortar  or 
grout  could  be  placed  readily  in  the  joints. 
This  pavement,  laid  in  1910,  has  never 
been  taken  up  for  repairs.  There  are  no 
cracks  in  it. 

The  city  of  Canton,  Ohio,  is  using  a 
1-in.  cement  sand  cushion  on  all  track 
work  on  West  Tuscarawas  Street,  which  is 
now  nearing  completion. 

The  city  of  Baltimore,  Md.,  for  a  long 
time  has  laid  all  brick  gutters  on  streets 
paved  with  sheet  asphalt,  on  a  mortar 
cushion. 

Cement-Sand  Bed  Used  for  Granite 
Block  in  Philadelphia 

By  C.  B.  FAIRCHILD 

Executive   Assistant,  Philadelphia   Rapid   Transit 

Company 

THE  Philadelphia  Rapid  Transit  Com- 
pany has  never  laid  any  brick  pavements 
on  a  mortar  bed  instead  of  a  plain  sand 
cushion,  except  in  a  few  isolated  cases 
which  would  be  of  little  or  no  use  as  indi- 
cating the  advantage  or  disadvantage  of 
that  method.  George  B.  Taylor,  engineer 
of  this  company,  states,  however,  "that 
during  the  years  from  1904  to  1907,  in  con- 
nection with  some  of  our  concrete  track 
construction,  we  did  pave  between  rails 
with  granite  blocks,  which  were  laid  on  a 
dry  mixture  of  cement  and  sand,  in  a 
proportion  of  about  three  of  sand  to  one  of 
cement,  and  after  the  blocks  had  been  set 
and  properly  rammed,  a  coating  of  gravel 
was  spread  over  the  surface  and  the  entire 
pavement  flushed  with  water,  the  water 
serving  the  double  purpose  of  flushing  the 
gravel  in  through  the  joints  and  at  the 
same  time  providing  the  necessary  water  to 
form  a  mortar  of  the  sand  and  cement  bed. 
"This  was  done  on  several  heavily  trav- 
eled streets  in  the  center  of  the  city,  a 
large  part  of  which  exists  at  the  present 
time.  The  surface  of  the  paving  has  been 
maintained  in  very  good  condition  but,  of 
course,  the  exceptionally  heavy  traffic  of 
nine  to  twelve  years  has  rounded  the  cor- 
ners of  the  blocks." 


New  Publications 


Public  Utilities — Their  Fair  Present  Value  and 
Return.  By  Hammond  V.  Hayes,  Ph.D.,  consult- 
ing engineer.  Cloth, '  5  V4  x  S  Vj  in.  New  York, 
D.  Van  Nostrand  Company.     $2  net. 

Building  Codes — Some  Pertinent  SuaoESTJONB. 
By  Virgil  G.  Marani,  former  building  commis- 
sioner, city  of  Cleveland.  Paper ;  4  x  6  in.  ;  16 
pages.  Cleveland,  published  by  the  author,  1900 
Euclid  Avenue. 

Helpful  suggestions  relating  to  fire  protection 
for  cities  seeking  reliable  data  in  formulating 
a  safe  and  sane  building  code.  Urges  strong 
effort  to  make  general  standards  of  engineering 
and  architectural  practice  the  accepted  basis  for 
all  building  codes. 


Books  Reviewed 


Valve  Examiners  in  Cincinnati  in  1914 
found  208  valve  boxes  covered.  Four  men 
devote  their  entire  time  to  this  work,  which 
is  largely  required  because  the  boxes  are 
covered  when  street  repairs  are  made. 


Irrigation  Practice  and  Engineering 
— Volume  I 

Author,  B.  A.  Etcheverry,  head  of  the  Depart- 
ment of  Irrigation,  University  of  California.  Cloth, 
9%  X  6  in. ;  213  pages;  77  illustrations.  New  York, 
McGraw-Hill  Book  Company,  Inc.    $2. 

Reviewed  by  F.  H.  Newell 

Head  of  Civil   Engineering  Department,  University 
of  Illinois,  Urbana. 

This,  the  first  and  presumably  the  small- 
est of  three  volumes  being  prepared  by  Pro- 
fessor Etcheverry,  brings  together  in  read- 
ily accessible  form  the  result  of  the  more 
recent  investigations  and  experience  in 
handling  water  used  in  irrigation.  It  starts 
with  the  assumption  that  the  man  who  con- 
sults it  has  already  had  considerable  ex- 
perience in  irrigation,  and  knows  the  prin- 
cipal facts  concerning  the  use  of  water. 
It  plunges  into  the  fundamentals  of  dis- 
tribution of  moisture  in  the  soil  and  the  in- 
fluence of  the  character  of  the  soil  upon 
the  availability  of  this  water  for  plant  use. 
It  then  takes  up  and  illustrates  quite  fully 
the  effects  which  follow  when  water  is  ap- 
plied to  the  soil  and  shows  by  well-arranged 
diagrams  how  the  water  percolates  down- 
ward and  laterally  from  the  point  of  ap- 
plication. 

Professor  Etcheverry  quotes  quite  fully 
from  recent  investigations  on  water  re- 
quirements for  irrigating  crops  and  brings 
out,  by  diagrams,  the  fact  that  with  a  mod- 
erate amount  of  water  good  crops  are  ob- 
tained, but  with  more  water  the  increase 
in  yield  is  not  in  proportion  to  the  amount 
used.  On  the  contrary,  a  point  is  quickly 
reached  where  with  more  water  the  increase 
in  yield  stops  or  becomes  negative.  These 
conclusions  on  the  subjects  investigated  are 
perhaps  the  most  important,  not  only  for 
the  information  of  engineers  in  designing 
works,  but  even  more  for  the  manager  of 
such  works  when  built.  Here  the  latter 
finds  his  more  difficult  problems,  not  in 
securing  an  adequate  amount  of  water,  but 
in  convincing  his  customers,  the  irrigators, 
that  while  a  little  water  is  a  good  thing, 
plenty  may  be  injurious  to  them  and  to 
their  neighbors. 

The  time  to  apply  water  and  the  fre- 
quency of  irrigation  are  discussed,  lead- 
ing up  to  what  the  engineer  terms  the  duty 
of  water,  or  the  relation  between  area  of 
land  served  and  quantity  used.  On  these 
points  there  have  been  brought  together  a 


wide  range  of  data,  convenient  for  ref- 
erence. 

Going  further  into  details,  the  book  dis- 
cusses the  preparation  of  the  land  for  irri- 
gation, the  methods  of  distributing  the 
water  and  concludes  with  some  elementary 
facts  and  costs  on  pumping  water  for 
irrigation. 

The  treatment  of  the  subject  is  simple 
and  direct,  enabling  any  man  of  fair  in- 
telligence to  grasp  the  important  features. 
At  the  same  time  the  arrangement  of  the 
book  facilitates  the  search  of  the  busy  engi- 
neer for  facts  and  conclusions  in  his  efforts 
to  secure  better  use  of  water.  A  strong 
feature  is  the  care  with  which  the  data  have 
been  arranged  and  the  completeness  of  the 
illustrations.  The  subject  which  it  treats 
is  still  in  the  making,  and  the  book  pre- 
sents clearly  our  present  stage  of  knowl- 
edge of  a  rapidly  evolving  phase  of  engi- 
neering and  agricultural  development. 


Surveying  Manual 

_  Author,  William  D.  Pence,  professor  of  railway 
engineering,  University  of  Wisconsin,  and  Milo  S. 
Ketchum,  dean,  College  of  Engineering,  and  pro- 
fessor of  civil  engineering,  University  of  Colarado. 
Leather,  4%  x  7  in.,  388  pages.  New  York,  Mc- 
Graw-Hill Book  Co.,  Inc.     $2  net. 

Reviewed  by  A.  F.  Comstock 

Associate    in    Railway    Engineering,    University    of 
Illinois. 

The  commendation  with  which  this  pock- 
etbook  has  been  received  is  attested  by 
the  fact  that  over  31,000  copies  have  been 
sold  since  the  first  edition  was  published  in 
1900.  In  this,  the  fourth  edition,  the 
authors  have  sought  to  increase  the  book's 
usefulness  by  appropriate  revisions,  by  re- 
drawing and  enlarging  the  cuts,  and  by  the 
addition  of  130  pages  of  field  and  office 
tables.  Two  of  the  foregoing  changes  are 
particularly  noticeable  and  doubtless  will 
be  greatly  appreciated  by  the  craft,  i.e., 
addition  of  a  complete  set  of  tables,  and  en- 
largement of  the  lettering  in  the  numerous 
sample  field  notes.  The  entire  book  has 
been  reset,  giving  it  throughout  a  clearer 
and  more  attractive  appearance. 

No  deviation  of  note  has  been  made  in 
the  text  arrangement  nor  in  the  number  of 
problems.  Clearance  and  conciseness,  which 
were  so  ably  exemplified  in  previous  edi- 
tions, are  well  preserved  in  the  present  one. 

New  tables  for  meridian  determination 
by  observations  on  Polaris  have  been  sup- 
plied. The  field  and  oflSce  tables  already 
referred  to  consist  of  five-place  logarithms 
of  numbers,  logarithmic  and  natural  func- 
tions, and  a  table  of  squares,  cubes  and 
roots — all  conveniently  arranged  in  the  lat- 
ter part  of  the  book.  Although  there  is  but 
a  trifling  increase  in  the  length  of  the  book 
(the  width  remaining  the  same  as  former- 
ly), the  thickness  has  been  increased  by  136 
additional  pages  over  the  previous  edition. 
The  obvious  advantage  of  including  the 
tables,  however,  more  than  offsets  the  dis- 
advantage of  greater  bulk. 

The  authors  are  to  be  complimented  on 
their  latest  efforts  to  maintain  for  this  book 
the  high  standard  of  excellence  achieved  in 
previous  editions. 
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Letters  to  the  Editor 

Comment  on  mattera  of  interest  to  engineers  and  contractors  will  be  welcomed 


Reinforced-Concrete   Footings  Eco- 
nomically Designed 

Sir:  In  your  issue  of  Sept.  4,  1915,  page 
300,  you  have  an  article  "Reinforced-Con- 
crete Footings  Economically  Designed."  In 
the  Engineering  Record,  Feb.  14,  1914, 
page  185,  the  matter  of  footing  design  has 
been  carefully  gone  into  by  the  writer  from 
the  standpoint  of  the  latest  experimental 
information  then  available.  Up  to  the  time 
Bulletin  67  of  the  University  of  Illinois 
Experiment  Station  was  published  footing 
designing  methods  were  very  unsatisfac- 
tor>'.  From  the  results  of  these  experi- 
ments it  is  seen  that  the  punching  shear 
is  not  so  reliable  a  basis  of  figuring  as  the 
diagonal  shear. 

By  analysis  it  is  shown,  in  the  article 
mentioned  above,  that  if  we  assume  40 
lb.  per  square  inch  as  the  working  value 
for  diagonal  shear,  which  is  conservative 
value,  then  the  punching  shear  varies  from 
120  to  more  than  220,  depending  upon  con- 
ditions of  loading,  the  diagonal  shear  being 
figured,  as  suggested  in  Bulletin  67,  on  a 
vertical  section  at  a  distance  equal  to  the 
depth  of  the  footing  from  the  side  of  the 
column  shaft. 

By  the  use  of  diagram  3  in  the  above- 
mentioned  article  it  is  a  very  simple  mat- 
ter to  design  a  footing  economically  and 
safely.  This  diagram  gives  a  value  for  K 
to  be  used  in  the  formula  d=\fW7K,  which 
is  a  similar  formula  to  that  often  used  in 
the  design  of  beams.  K  varies  according 
to  the  pressure  on  the  soil  and  the  unit 
load  on  the  column  section.  For  a  soil  pres- 
sure of  3000  lb.  per  square  foot  and  a  unit 
load  of  500  lb.  per  square  inch  under  the 
column  shoe,  K  equals  640.  Likewise,  for 
a  soil  pressure  of  6000  lb.  per  square  foot 
and  a  load  of  500  lb.  per  square  inch  on  the 
column  section,  K  equals  920. 

Having  found  d,  to  which  from  2  to  4  in. 
should  be  added,  depending  upon  whether 
the  soil  is  hardpan,  or  soft  and  liable  to 
get  churned  up  and  nicked  with  the  con- 
crete, it  is  also  easy  to  determine -the  neces- 
sary steel  reinforcing.  »>i  given  for  various 
allowable  soil  pressures  in  a  table  on  page 
186  of  the  above  reference. 

Chicago.  W.  A.  Hoyt. 


How  Glass  Is  Graded 

Sib:  In  answer  to  the  question,  "How  is 
glass  graded?"  asked  by  one  of  your  corre- 
spondents in  your  issue  of  Sept.  4,  page 
302,  I  would  say  that  the  best  quality  of 
common  American  window  glass  is  desig- 
nated as  AA,  the  second  quality  as  A,  and 
the  third  as  B.  The  AA  is  supposed  to  be 
as  good  as  can  be  made  by  the  cylinder 
process.  Common  window  glass  is  known 
technically  as  sheet  or  cylinder  glass,  be- 
cause it  is  blown  in  the  form  of  a  cylinder. 
It  is  then  cut  longitudinally  and  flattened 
on  a  stone.  Sheet  glass  can  be  distin- 
guished from  plate  glass,  even  at  a  dis- 
tance, from  its  wavy  appearance,  a  defect 
which  cannot  wholly  be  avoided. 

Common  sheet  gla.ss  is  graded  without 
regard  to  quality,  according  to  its  thick- 


ness, as  single  and  double  strength.  Double- 
strength  glass  is  of  uniform  thickness  of 
Vs  in.  Single-strength  glass  may  be  as 
thin  as  1/16  in.  in  thickness  and  not  uni- 
form. Both  single  and  double  strength  are 
sorted  into  three  grades,  the  classification 
depending  upon  color,  brilliancy  and  flaw.s. 

Polished  plate  glass,  the  highest  grade  of 
window  glass,  is  cast  in  large  sheets  and 
rolled  on  a  flat  table,  while  the  common,  as 
before  stated,  is  blown.  Plate  glass  %  in. 
thick  weighs  3Vi  lb.  per  square  foot.  Com- 
mon window  glass  Vs  in.  thick  weighs  2  lb. 
per  square  foot.  Maze,  prismatic,  wired 
and  ribbed  glass  have  their  different  classi- 
fications also.  We  also  have  rubber  glass 
reinforced  on  the  inside  with  strong  wire 
cloth.  M.  McEvoY. 

Penn  Yan,  N.  Y. 


Air-Bound  Filters 

Sir:  I  would  like  to  contribute  the  fol- 
lowing discussion  of  Mr.  Hoopes'  paper  on 
air-bound  filters  at  Wilmington,  Del.,  pub- 
lished in  the  Engineering  Record  of  Sept.  4, 
page  282: 

While  water  dissolves  amounts  of  gas  di- 
rectly proportional  to  the  pressure,  these 
amounts  are  not  directly  proportional  to  the 
temperature,  and,  according  to  the  best  au- 
thorities, are  indicated  in  the  accompany- 
ing table. 


Solubilities   of  O.xvgen   and   Nitroge.v,   and  Air, 

Cu.  Cm.  Per  Liter  in  Pure  Water,  at  Various 

Temperatures     and     Normal      Pressure 

(760  MM.) 


Temperature, 

Oxygen 

Nitrogen 

Air 

Cent.  F.ihr. 

(Winkler) 

(Winkler) 

(Bunsen) 

0         32 

48.90 

23.48 

24.71 

5          41 

42.86 

20.81 

21.79 

10          50 

38.02 

18.57 

19.53 

15          59 

34.15 

16.82 

17.95 

20          68 

31.02 

15.42 

17.01 

25          77 

28.31 

14.32 

14.02 

30          86 

26.08 

13.40 

12.75 

The  methods  employed  by  Mr.  Hoopes  to 
make  use  of  the  negative  head  and  remove 
the  accumulations  of  air  are  ingenious.  It 
is  unfortunate  that  air  leakages  occur  to 
complicate  the  problem.  Filters  should  be 
designed  to  remain  tight  under  varying 
temperatures.  One  group  of  filter  designs 
known  to  the  writer  leaked  at  the  rate  of 
150,000  gal.  daily  during  the  summer  and 
1,500,000  gal.  daily  during  the  winter. 

In  his  design  for  the  Brisbane  (Aus- 
tralia) filters,  Hazen  placed  an  air  cham- 
ber on  the  effluent  line  and  planned  to  re- 
move the  accumulated  gases  from  this 
chamber  by  pumping. 

The  Wilmington  sand  analyses  show  a 
gradual  coarsening  of  the  sand  at  the  sur- 
face of  the  filter,  and  with  this  coarsened 
layer  the  initial  losses  of  head  have  in- 
creased with  corresponding  decreases  in 
yields.  This  is  the  reverse  of  what  one 
would  expect  and  the  data  point  to  some 
more  remote  cause  of  the  decreased  capac- 
ity. It  is  unfortunate  that  sand  analyses 
of  samples  taken  from  different  depths  are 
not  available  for  study.  A  24-in.  layer  of 
sand  of  an  effective  size  of  0.33  mm.  should 
require  about  one-half  the  initial  loss  of 
head  required  by  a  sand  of  0.24  mm.  effec- 


tive size.  Although  the  losses  of  head  at 
Wilmington  have  increased  five-fold  in  five 
years,  it  does  not  seem  possible  that  these 
increases  have  any  connection  with  the  size 
of  sand  at  the  surface  of  the  filter. 

Robert  Spurr  Weston, 
Consulting  Sanitary  Engineer. 
Boston. 


Sir:  The  article  of  Edgar  M.  Hoopes, 
Jr.,  on  air-bound  slow  sand  filters  at  Wil- 
mington, Del.,  which  appeared  in  the  Engi- 
neering Record  of  Sept.  4,  is  of  much  in- 
terest. The  following  comments  upon  en- 
trained air  in  rapid  sand  or  mechanical 
filters  may  be  of  further  interest  to  read- 
ers in  this  connection: 

For  air  to  become  entrapped  within  a 
filter  bed  during  filtration,  a  partial  vacuum 
must  be  first  established.  The  air  so 
trapped,  however,  may  have  come  out  of 
solution  from  the  water  being  filtered,  or 
it  may  have  been  derived  from  leakage  of 
air  into  the  tank  from  the  outer  atmos- 
phere. Air  may  come,  of  course,  from  both 
sources;  but  if  air  leakage  is  known  to  exist, 
and  the  air  liberated  is  of  considerable  vol- 
ume, it  is  probable  that  the  amount  com- 
ing out  of  solution  is  relatively  small  as 
compared  with  that  which  is  leaking  into 
the  tank.  Localized  eruptions  of  air,  when 
filtration  ceases,  would  appear  to  be  indica- 
tive of  air  leakage  into  the  tank,  while  a 
general  liberation  of  air  uniformly  over 
the  whole  surface  might  show  that  the  air 
was  coming  out  of  solution  in  the  water 
being  filtered. 

In  the  operation  of  the  rapid  sand  filters 
at  Cincinnati  very  little  trouble  has  ever 
been  experienced  from  the  liberation  of  air 
within  the  filter  beds.  This  is  due  probably 
to  the  methods  of  operating  and  to  the  prac- 
tical absence  of  air  leakage  into  the  filter 
tanks  when  operating  with  a  negative  head. 
The  tank  units  are  divided  by  the  central 
gutter  so  that  two  separate  sand  beds  exist. 
The  writer  has  seen  air  liberated  from  one 
side  of  the  bed  and  not  from  the  other, 
when  the  filtering  process  was  stopped,  and 
just  as  the  applied  wash  water  commenced 
to  rise  in  the  tank.  In  this  case  it  is  be- 
lieved that  this  air  is  derived  from  leakage 
into  the  side  of  the  tank  showing  the  air, 
rather  than  from  the  water  which  had  been 
filtered  through  that  side. 

Liberation  of  air  from  the  filter  beds 
occurs  at  this  plant  only  during  the  sum- 
mer months,  and  never  during  the  winter 
months.  The  filtered  water  is  always, 
either  in  winter  or  summer,  from  0.3  to 
0.5  deg.  C.  warmer  than  the  applied  water, 
the  greatest  difference  being  in  the  winter 
months.  During  the  winter  months,  when 
the  water  is  the  most  turbid,  it  is  not  pos- 
sible to  operate  with  negative  heads,  or  at 
least  with  only  very  small  negative  heads, 
because  of  the  poor  quality  of  the  effluent 
which  would  result.  On  the  other  hand,  dur- 
ing the  summer  months  negative  heads  may 
be  safely  permitted  with  no  accompanying . 
deterioration  in  the  quality  of  the  effluent. 
Rapid  sand  filters  may  be  so  operated 
that  they  may  easily  become  air-bound. 
This  occurs  if  too  great  a  loss  of  head  is 
permitted,  and  if  no  attention  is  paid  to 
a  rapidly  decreasing  rate  of  filtration.  The 
writer  believes  that  leakage  of  air  into 
rapid  sand  filters  operating  under  a  partial 
vacuum  is  likely  to  be  the  source  of  the 
greater  proportion  of  the  air  entrained  in 
the  beds.  J.  W.  Ellms, 

Superintendent  of  Filtration. 
Cincinnati. 
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Proper  Regulation  of  Air  Prevents 
Clogging  of  Pneumatic    Mixers 

By  H.  A.  LEEUW 
Assoc.  M.  Am.  Soc.  C.  E.,  New  York  City 

PROPER  application  of  an  ample  supply 
of  compressed  air  has  overcome  clog- 
ging in  the  conveying  pipe  in  placing  con- 
crete by  the  pneumatic  method.    This  clog- 


HOW   TO   ADMIT   AIR   TO   PNEUMATIC 
CONCRETE    MIXER 

ging  has  been  the  most  serious  drawback 
to  the  use  of  this  method  by  mixing  and 
placing  concrete,  which  has  developed  until 
concrete  has  been  placed  at  a  distance  of 
2800  ft.  at  the  Mile  Rock  tunnel  in  San 
Francisco,  and  raised  to  a  height  of  60  ft. 
in  building  piers  for  a  bridge  at  Magnolia, 
W.  Va. 

Owing  to  the  way  in  which  different  ag- 
gregates behave  in  feeding  into  the  convey- 
ing pipe,  the  air  has  to  be  supplied  dif- 
ferently for  stone  and  gravel.  The  illus- 
tration shows  a  cross-section  of  the  mixer 
and  inlet  pipes,  which  are  designated  by  X 
and  Y.  To  illustrate  the  above  statement, 
when  gravel  is  used,  it  has  been  found  that 
it  was  necessary  to  admit  air  only  through 
the  inlet  marked  Y,  as  an  application 
through  both  would  cause  the  material  to 
feed  too  fast  into  the  conveying  pipe,  and 
would  result  in  a  clogged  pipe.  When 
stone  is  used,  however,  it  is  necessary  to 
apply  the  air  through  both  inlets.  If  only 
the  inlet  Y  is  used,  the  material  will  arch 
and  then  suddenly  fall  down  to  the  dis- 
charge pipe,  causing  it  to  clog. 

It  is  very  important  to  have  a  sufficient 
volume  of  air  to  carry  the  concrete  through 
the  delivery  pipe  to  the  forms.  When  this 
has  not  been  properly  taken  care  of,  the 
concrete  will  drop  in  the  delivery  pipe  and 
the  next  batch  will  stick  on  this  and  clog 
the  pipe.  The  tendency  has  been  to  under- 
estimate the  number  of  cubic  feet  of  free 


air  per  minute  required,  as  till  lately  there 
has  been  little  information  available  on 
this  subject.  The  following  table  shows 
the  result  of  three  years  of  study  and  prac- 
tical experience.  Present  satisfactory  in- 
stallations are  proving  the  correctness  of 
these  figures. 

Cubic  Yards  op  Concbetk  Per  Houft,  Mixer 


Actual  amount 

of  compressed 

air  i-eQu.reci. 

Cu.  ft.  of  free 

air  per  minute 

600 

800 

1200 

Capacity  Vj  Cu.  Yd. 

Length  of  Horizontal  Discharge 

100       300 
Lin.     Lin. 
Ft.       Ft. 
20          15 
30          20 
40          30 

400       600        800      1000 
Lin.     Lin.      Lin.    Lin. 
Ft.        Ft,         Ft.       Ft. 

10          

18          12            6 

25          20          12          8 

It  has  been  found  that  the  character  of 
the  sand  plays  a  more  important  part,  with 
reference  to  the  speed  with  which  the  mix- 
ture is  carried  through  the  pipe,  than  does 
that  of  the  stone  or  grf.ve!.  A  sharp,  clean 
sand  will  require  less  air  to  move  concrete 
mixed  with  it  than  one  in  which  the  psr- 
centage  of  loam  or  oxide  of  iron  is  high. 

It  has  also  beer  found  that  a  pressure  ol 
90  lb.  per  square  inch  gives  the  best  re- 
sults. This  pressure,  expanding  into  a  6  or 
8-in.  pipe,  depending  on  the  size  of  stone 
or  gravel  used,  is  reduced  to  a  pressure 
averaging  about  25  lb. 

Hose  at  Delivery  End  Reduces  Kick 

This  high  pressure  has  presented  an  ob- 
stacle to  be  overcome,  as  the  delivery  end 
must  be  securely  fastened  to  take  care  of 
the  kick  resulting  from  this  pressure.  After 
considerable  experimenting,  it  has  been 
found  that  a  hose,  the  lining  of  which  is 
made  of  pure  rubber  to  withstand  the  wear, 
and  reinforced  to  take  care  of  the  thrust, 
when  connected  a  short  distance  from  the 
delivery  end,  acts  as  a  shock-absorber,  and 
allows  the  discharge  end  to  be  handled,  so 
that  the  concrete  is  not  all  deposited  in  one 


place,  but  may  be  distributed  in  even  layers. 

The  mixture  of  the  concrete  placed  in 
this  way  has  been  found  to  be  as  perfect 
as  that  delivered  by  any  of  the  mechanical 
mixers  on  the  market.  When,  however,  the 
volume  of  compressed  air  falls  below  the 
amount  required,  as  shown  in  the  table,  the 
mixture  shows  a  tendency  toward  segre- 
gation. 

The  pneumatic  method  is  well  adapted  to 
tunnel  lining,  as  it  is  possible  to  secure  an 
increase  of  at  least  50  per  cent  in  speed 
with  a  corresponding  decrease  in  labor. 
Accurate  cost  data  are  difficult  to  gst,  but 
the  following  represents  the  average  case: 

C*nta  per 
cubic  yard 

Labor 12 

Compressed  air 20 

Pipe  and  equipment 10 

Overhead     3 

Cost  for  mixing  and  placing 45 

The  usual  labor  crew  consists  of  six  men 
for  an  outfit  which  is  placing  concrete  at 
the  rate  of  100  cu.  yd.  in  a  10-hr.  day. 


Tilting  Hopper  Saves  Labor  on 
Concrete  Job 

By  GEORGE  W.   DAVIDSON 

General  Foreman,  Hennebique  Construction 

Company,  Middleboro,  Mass. 

A  TILTING  hopper,  simple  of  construc- 
tion, made  it  possible  for  one  man  to 
empty  all  the  cement  for  the  concreting 
of  a  reinforced-concrete  water  tower  173 
ft.  high  and,  at  the  same  time,  to  thoroughly 
shake  and  tie  up  all  empty  sacks  so  that 
none  were  left  loose  to  be  scattered  after 
the  day's  run.  The  hopper,  which  is  shown 
in  an  accompanying  illustration,  was  built 
on  the  job,  of  wood,  and  placed  on  the  ele- 
vated platform.     One  man  on  the  platform 


ONE    man,   WITH    HELP   OF   TILTING   TROUGH,  HANDLED   BOTH    CEMENT    AND    SACKS 
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emptied  the  cement  necessary  for  one  batch 
into  the  box.  Cars  loaded  with  the  aggre- 
gates were  pushed  up  on  tracks  alongside 
the  platform.  The  hopper  was  tilted  over 
and  its  contents  emptied,  and  the  car 
pushed  on  its  way  to  the  mixer.  The  man 
on  the  platform  found  ample  time  between 
cars  to  attend  to  the  empt>-ing  as  well  as 
the  shaking  out  of  the  bags  and  to  pile 
them  and  tie  them  up  in  bundles  as  well. 


Time  Study  Shows  Expensive  Defect 
in  Cement-Handling  Methods 

TIME  STUDIES  on  cement  handling 
showed  the  Bridgeport  Hydraulic  Com- 
pany that  unloading  took  an  undue  length 
or  time  in  hauling  cement  from  Bridge- 
port, Conn.,  to  the  site  of  a  dam  under  con- 
struction near  that  city.  Automobile 
trucks  with  gondola  bodies  were  used, 
being  loaded  and  unloaded  by  hand.  There 
was  no  reason  apparent  for  the  long  time 
required  for  unloading,  until  the  opera- 
tions were  studied  more  closely.  Then  it 
was  found  that  in  loading  from  the  box 
car  into  the  truck,  the  side  of  the  truck 
away  from  the  box  car  was  filled  first.  The 
result  of  this  was  that,  to  such  extent  as 
the  rows  of  cement  sacks  overlapped,  those 
on  the  side  away  from  the  box  car  were 
wedged  down.  In  driving  up  to  the  cement 
house  it  was  found  that  the  drivers  turned 
this  tightly-packed  side  of  the  truck  next 
to  the  door,  and  that  the  unloading  crew 
had  been  beginning  always  on  the  wedged 
side  of  the  load.  The  result  was  that  it 
took  two  men  considerable  time  to  pull  out 
every  sack  in  the  first  row  unloaded.  When 
the  trucks  were  turned  around,  the  sacks, 
of  course,  came  out  as  easily  and  as 
quickly  as  they  went  in. 

Things  of  this  kind  are  not  easily  seen 
by  the  average  straw  boss,  or  even  by  more 
responsible  foremen.  For  this  reason,  ac- 
cording to  officials  of  the  Bridgeport  Hy- 
draulic Company,  time  studies  of  this  sort 
have  proved  verj-  valuable. 


the  end  of  each  lift  the  space  between 
the  block  pier  and  the  pedestal  form  was 
filled  with  a  1:2:4  concrete,  level  with  the 
top  of  the  pier,  and  the  bridge  brought  to 
a  bearing  on  the  pier.  By  this  means,  no 
load  was  placed  upon  the  fresh  concrete. 
The  blocks  were  laid  up  with  approximately 
a  1-in.  bed  and  joints,  the  pier  showing  a 
slight  settlement  as  the  weight  of  the 
bridge  was  applied  to  the  fresh  mortar 
bedding.  The  faces  of  the  piers  were  pur- 
posely left  as  rough  as  possible  by  raking 
the  joints,  so  as  to  secure  a  good  bond  with 
the  concrete  poured  around  them.  Small 
piers  forming  a  bearing  for  the  lifting 
jacks  were  built  along  side  the  larger  piers 
and  incorporated  in  the  pedestals  in  the 
same  manner. 

The  blocks  were  made  on  a  wooden  bed 
in  sets  of  twenty,  two  hundred  being  made 
in  all  to  allow  for  breakage  and  imperfect 
blocks.  They  were  allowed  to  cure  for  a 
minimum  of  two  weeks  before  being  used. 
At  the  end  of  each  day's  run  of  the  mixer 
on  other  parts  of  the  work,  the  block  form 
was  filled  from  the  clean-up  around  the 
mixer  and  the  last  batch  run,  so  that  the 
cost  could  not  be  accurately  kept.  Ap- 
proximately, however,  the  blocks  cost  10 
cents  each. 

The  labor  cost  of  raising  the  bridge  and 
building  the  pedestals  and  piers  was  $15.34, 
the  total  cost  being  brought  up  to  about 
$49  by  the  cost  of  material  and  special  lift- 
ing apparatus. 


Blocking  of  Concrete  Bricks  Used  in 
Raising  Steel  Bridge 

By  R.  C.  HARDMAN 
Colorado  Springs,  Colo. 

IN  RAISING  a  heavy  steel  highway 
bridge  recently  to  a  height  of  5  ft. 
at  one  end  only,  blocking  of  concrete  bricks 
or  blocks  was  used  instead  of  the  custom- 
ary timber  blocking.  As  the  bridge  was 
raised  from  above  by  means  of  slings  fit- 
ting over  the  nuts  on  the  end  pins,  it  was 
thought  inadvisable  to  use  the  ordinary 
blocking  which  would  have  to  be  removed 
in  its  entirety  in  order  to  place  the  per- 
manent concrete  pedestals  under  the  bridge 
shoe,  thus  leaving  the  bridge  suspended  in 
mid-air  until  the  concrete  has  set  suffi- 
ciently to  receive  its  load.  To  obviate  this 
more  or  less  dangerous  condition  concrete 
block  piers,  made  of  4  x  8  x  16-in.  blocks 
of  1:2:4  concrete,  were  carried  up  directly 
under  the  bridge  shoe  as  it  was  raised.  In 
this  way,  the  shoe  was  at  no  time  more 
than  a  few  inches  off  a  firm  bearing.  The 
blocks  were  of  such  size  and  shape  that  a 
great  variety  of  course  arrangements  could 
be  made  so  that  perfect  bonding  could  be 
secured.  The  raising  of  the  bridge  wa 
made  in  short  lifts  of  13,  32  and  1  . 
in.,  the  whole  time  consumed  being  10  hr., 
which  was  distributed  over  three  days.    At 


Single-Line    Cableway    Pulls   Tools 
from  Louisville  Lock 

FOR  HAULING  TOOLS  and  small 
pieces  of  machinery  out  of  the  excava- 
tion for  the  lock  at  the  head  of  the  Louis- 
ville and  Portland  canal  on  the  Ohio  River 
the  contractor  devised  the  single-line  cable- 
way  shown  in  the  accompanying  photo- 
graphs. It  is  operated  by  a  single  drum 
motor-driven  hoist.  The  lock  was  described 
in  the  Engineering  Record  of  June  26, 
page  796. 


As  the  outer  end  of  the  carrying  line  i; 
anchored  at  a  point  considerably  lowe 
than  the  bank  end  the  frame  is  made  si 
that  one  of  the  trolley  wheels  sets  highe 
than  the  other,  permitting  the  three  pul 
leys,  through  which  the  combined  liftini 
and  pulling  line  is  run,  to  set  approxi 
mately  level.  The  carrying  line  is  oi 
sufficient  grade  and  the  friction  in  th 
three-part  line  carrying  the  hook  block  i 
so  small  that  the  carriage  will  rest  agains 
the  stop  until  the  load  is  raised  against  th 
catch  on  the  carriage,  which  can  then  b 
pulled  up  the  grade  to  the  side  of  the  pil 

The  carriage  was  designed  and  built  ur 
der  the  direction  of  C.  H.  Wright,  su 
perintendent  of  the  Ohio  River  Contrac 
Company,  which  is  building  the  lock  for  th 
U.  S.  Government. 


ONE-LINE    CABLEWAY 


Safety    Pointers   for    Handling 
Carbide  Tunnel  Lamps 

ALTHOUGH  carbide  lamps  do  not  giv 
off  any  dangerous  gases,  and  are  n( 
ordinarily  liable  to  explode,  accidents  whic 
might  produce  serious  results  are  apt  to  0( 
cur  with  them  if  they  are  carelessly  handlei 
James  W.  Paul,  in  a  circular  issued  i 
miners  by  the  U.  S.  Department  of  the  Ii 
terior,  gives  several  rules  which  should  a 
ways  be  observed  if  these  lamps  are  to  t 
handled  without  risk. 

Carbide  should  never  be  stored  undei 
ground,  and  the  quantity  carried  down  b 
each  man  should  be  limited.  If  the  liglr 
has  to  be  recharged  below  ground,  the  extr 
carbide  should  be  carried  in  an  air-tigl 
metal  box  having  a  screw  top.  Glass  jai 
are  not  safe  containers  for  carbide,  as  the 
are  easily  broken ;  and  if  carbide  is  put  in 
copper  container  or  lamp,  especially  the  la' 
ter,  it  is  liable  to  explode.  Carbide  or  th 
refuse  from  the  lamps  should  not  be  lej 
underground  or  near  any  inflammable  mi 
terial.  Where  carbide  cap  lamps  are  use 
with  the  carbide  container  fastened  to  th 
belt  of  the  wearer,  the  tube  carrying  gas  1 
the  lamp  should  be  carefully  looked  afte 
If  it  should  leak,  the  escaping  gas  is  apt  1 
ignite  and  seriously  burn  the  wearer. 

Because  of  their  greatly  superior  light  i 
proportion  to  their  weight,  especially  th 
lamps  made  with  reflectors,  these  lamps  ai 
coming  into  wide  use  among  constructio 
men  and  engineers  on  tunnel  and  subwa 
work.  It  need  not  be  pointed  out  that  th 
precautions  suggested  by  Mr.  Paul  fc 
miners  are  equally  applicable  to  constructio 
work.  

Holes  Counted  as  They  Explode  b 
Using  Delay  Electric  Caps 

DELAY  electric  blasting  caps  are  beir 
put  to  a  new  "safety  first"  use  which  ei 
ables  a  blaster  to  count  all  the  holes  in 
round,  and  make  sure  that  all  have  gor 
off,  according  to  the  Du  Pont  Magazin 
In  the  first  hole  an  ordinary  blasting  ca 
is  put.  The  second  hole  is  fired  by  a  dela 
bla.sting  cap,  the  third  hole  by  a  second  di 
lay  blasting  cap,  the  fourth  hole  by  a  thir 
delay  blasting  cap,  and  so  on.  All  the  cap 
are  on  the  same  circuit,  and  all  are  ignite 
by  one  operation  of  the  blasting  machin 
The  delay  caps  fire  the  charges  in  orde 
and  with  a  sufficient  interval  between  e) 
plosions  to  permit  of  counting  the  shot 
HO  that  the  men  doing  the  blasting  can  te 
absolutely  that  every  charge  has  gone  o 
before  thiey  return  to  the  cut. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Rock  Slides  Greatest  Menace 
to  New  York  Subway  Work 

Says  Report  of  Davis  and  Quimby — Engineers  of 

Public  Service  Commission  Report  Seventh 

Avenue  Collapse  Started  by  Blast 

That  New  York  City's  subway  work  is  be- 
ing carried  on  in  general  in  accordance  with 
the  best  practice,  that  rock  slides,  such  as  oc- 
curred Sept.  25  on  Broadway,  at  Thirty-eighth 
Street,  constitute  the  "greatest  and  only  seri- 
ous menace"  to  be  guarded  against,  that  cross- 
bracing  should  be  used  wherever  there  is  any 
doubt  as  to  the  strength  of  the  rock  founda- 
tion, that  the  permanent  construction  should 
be  kept  as  near  as  possible  to  the  headings,  and 
that  constant  inspection  of  the  temporary 
street  supports  is  necessary,  are  the  conclu- 
sions set  forth  in  the  report  to  the  Public 
Service  Commission  by  Edmund  S.  Davis, 
chief  engineer  of  the  Boston  Transit  Commis- 
sion, and  Henry  H.  Quimby,  chief  engineer  of 
the  Philadelphia  Department  of  City  Transit, 
made  public  Oct.  6.  These  men  were  retained 
by  the  Public  Service  Commission  to  make  a 
report  on  the  construction  methods  in  use,  and 
to  recommend,  in  view  of  the  recent  failures 
of  subway  decking,  changes  to  insure  against 
a  repetition  of  either  accident. 

This  report,  in  respect  to  the  type  of  bracing 
used  by  the  contractor  on  whose  work  the  two 
collapses  occurred,  agrees  with  the  editorial 
opinion  expressed  on  page  405  of  the  Engi- 
neering Record  of  Oct.  2.  The  report  says,  in 
part: 

"With  special  reference  to  the  method  used 
by  the  United  States  Realty  &  Improvement 
Company,  in  whose  work  the  two  recent  casual- 
ties occurred,  we  found  that  the  sizes  of  the 
material  used  for  the  various  members  give 
ample  strength  for  the  loads  imposed  by  the 
street  traffic,  and  we  are  of  the  opinion  that 
while  in  some  cases  details  of  the  framing  and 
bracing  were  found  that  are  not  in  accord 
with  the  best  practice,  the  greatest  and  only 
serious  menace  to  the  shoring  and  the  public 
safety  consists  in  the  possibility  of  rock  slides 
similar   to   that   which   occurred    Sept.   26   on 

(Continued   to   page    462,    third   column) 


Highest  Dam  Completed 

To  signalize  the  completion  of  the  world's 
highest  dam,  the  351-ft.  Arrowrock  structure 
of  the  U.  S.  Reclamation  Service's  Boise  pro- 
ject m  Idaho,  a  harvest  home  festival  and 
barbecue  was  held  Oct.  4. 

The  Boise  project,  for  which  this  dam  stores 
water,  embraces  240,000  acres,  and  settlers 
from  various  parts  of  the  tract  brought  for 
the  barbecue  cattle,  hogs,  sheep  and  poultry, 
while  others  furnished  fruits,  grains  and  vege- 
tables. Residents  of  the  four  counties,  Ada, 
Boise,  Canyon,  and  Elmore,  including  citizens 
from  the  cities,  gathered  for  the  celebration. 

The  dam  contains  530,000  cu.  yd.  of  concrete. 
Excavation  was  begun  in  July,  1912  and  com- 
pleted in  August,  1913.  Concreting  was 
started  Nov.  11,  1912. 


AEROWROCK    DAM,    BEGUN    IN    1912,    COMPLETED 
AFTER  THREE  YEARS  OP  WORK 


Commerce  Commission  Hears 
Railroads  on  Valuation 

Presidents'  Conference  Committee  Sets  Forth   Its 

Views  of  Fundamental  Principles  in  Two-Day . 

Conference  at  Washington 

Depreciation  and  the  so-called  "intangible 
elements  of  value"  proved  to  be  the  chief  bones 
of  contention  at  the  valuation  conference  held 
by  the  Interstate  Commerce  Commission  in 
Washington,  Thursday  and  Friday  of  last 
week.  Much  attention  was  also  given  to  the 
subject  of  land.  Except  for  occasional  ques- 
tions by  other  interests  which  reflected  their 
dissenting  views,  the  railroads  furnished  all 
of  the  argument  in  the  two-day  session,  basing 
their  discussion  on  a  544-page  brief  previously 
filed  with  the  commission.  The  State  com- 
missions had  not  prepared  any  formal  argu- 
ment. 

The  conference  was  called  by  the  Interstate 
Commerce  Commission  to  hear  the  views  of 
those  interested  in  the  fundamental  principles 
of  valuation.  About  125  attended — mostly  rail- 
road men,  with  a  few  representatives  of  State 
commissions.  The  railroads'  case  was  pre- 
sented by  four  of  counsel  for  the  Presidents' 
Conference  Committee,  G.  S.  Patterson,  Pierce 
Butler,  W.  G.  Brantley  and  Sanford  Robinson. 
A.  E.  Helm  of  the  Kansas  Public  Utilities 
Commission  was  the  spokesman  for  the  State 
commissions.  The  arguments  of  the  railroads 
were  presented  under  eight  main  heads:  (1) 
Reasons  for  the  Valuation  Act,  (2)  cost  of 
reproduction  new,  (3)  unit  prices,  (4)  depre- 
ciation, (5)  the  phrase  "owned  or  used  for  the 
purposes  of  a  common  carrier",  (6)  land,  (7) 
property  charged  to  expenses  or  surplus  and 
(8)  other  values  and  elements  of  value.  One 
or  two  other  subjects  treated  in  the  brief  were 
not  reached  in  the  oral  presentation. 

Purposes  of  Valuation  Act 

Mr.  Patterson,  opening  the  discussion,  said 
that  the  recommendations  of  the  commission  to 
Congress  for  the  last  twenty-five  years  indi- 
cated that  the  Valuation  Act  was  deemed  es- 
sential: (1)  To  obtain  a  trustworthy  compari- 
son between  present  value  and  original  cost. 


FINISHED  STRUCTURE,  CONTAINING  530,000  YARDS  OF  MASONRY,    SERVES    IRRIGATION    PROJECT   OF  240,000   ACRES   IN    IDAHO 


462 


ENGINEERING     RECORD 


Vol.  72,  No.  15 


(2)  to  use  in  rate  questions,  (3)  in  connection 
with  taxation,  (4)  in  determining  a  proper 
depreciation  reserve,  (6)  in  testing  the  ac- 
curacy of  the  carriers'  balance  sheets,  (6)  in 
standardizing  railway  statistics,  and  (7)  in 
determining  whether  the  railroads  are  under 
or  over-capitalized.  He  urged  that  the  values 
must  be  classified  as  well  as  ascertained. 

Quantities  and  Unit  Prices 

Mr.  Butler,  discussing  reproduction  cost  new, 
asserted,  as  the  railroads  held  at  the  con- 
ference May  27-29  before  the  director  of  valu- 
ation, that  this  implied  original  topographic 
conditions,  but  construction  according  to  pres- 
ent-day methods  and  prices  and  with  present 
facilities  other  than  the  railroad  itself.  It 
also  implied  a  construction  progrram  combining 
speed  and  economy.  Briefly,  then,  he  reviewed 
the  main  points  made  by  the  carriers  last  May 
relative  to  the  inventory  and  the  overhead 
charges.  In  determining  quantities  and  classi- 
fications of  materials  he  pointed  out  the  need 
for  historical  data  to  establish  facts  not  evi- 
dent on  the  ground.  In  the  question  of  con- 
tingencies he  mentioned  the  use  by  some  ap- 
praisers of  contingencies  of  inventory  as  well 
as  of  construction,  to  take  care  of  items  bound 
to  be  overlooked. 

Unit  prices  were  discussed  by  Mr.  Robinson. 
He  held  that  "the  prices  to  be  used  in  the 
valuation  should  be  arrived  at  by  a  considera- 
tion of  prevailing  prices,  price  tendencies  and 
conditions  affecting  labor  and  material  markets 
during  a  reasonable  period  of  time  next  pre- 
ceding and  at  the  date  as  of  which  the  valua- 
tion is  to  be  made,  due  consideration  being 
given  to  the  existence  or  non-existence  of  active 
railroad  construction  during  that  period." 
"Weighted"  averages,  that  is,  averages  based 
on  unit  price  times  volume,  must  be  used 
rather  than  averages  of  prices  alone,  he  held, 
inasmuch  as  high  prices  always  accompany 
periods  of  heavy  construction.  He  urged  that 
no  prices  be  applied,  even  tentatively,  without 
full  consultation  with  the  carrier. 

Depreciation 

Depreciation  was  discussed  by  Mr.  Brantley 
along  much  the  same  lines  as  at  the  May  con- 
ference. He  insisted  that  where  there  was  no 
deferred  maintenance  there  was  no  deprecia- 
tion, that  it  was  impossible  for  the  numerous 
field  men  to  "guess"  how  long  a  car  or  a  bridge 
would  remain  useful.  Questions  put  by  repre- 
sentatives of  the  Government  indicated  that 
they  deemed  it  mandatory  according  to  the 
Valuation  Act  to  record  the  "condition  per 
cent"  of  the  individual  parts. 

The  meaning  of  the  phrase  "owned  or  used" 
was  discussed  briefly  by  Mr.  Patterson,  who 
held  that  the  question  of  title  was  immaterial, 
only  the  use  sigrnifying;  also  that  in  the  case 
of  joint  facilities  each  carrier  should  be  treated 
as  a  separate  entity,  and  all  property  jointly 
naed  credited  to  each  carrier  regardless  of  the 
other  users. 

Land 

Mr.  Butler,  discussing  land,  followed  the  line 
of  reasoning  presented  last  May.  He  held  that 
while  the  Minnesota  rate  decision  did  reject 
the  use  of  speculative  multipliers,  it  did  not 
conflict  with  the  railroads'  views  that  values 
should  be  what  it  would  now  cost  to  acquire 
the  land.  He  appealed  to  the  Division  of 
Valuation  to  examine  carefully  records  made 
by  the  carriers'  land  committee  in  Chicago, 
showing  the  actual  land  costs  for  numerous 
lines  recently  constructed.  He  asserted  that 
allowance  of  unearned  increments  was  fully 
sustained  by  law. 

As  to  property  charged  to  expenses  or  sur- 
plus, Mr.  Patterson  stated  that  the  doctrine 
excluding  this  was  highly  destructive  to  rail- 
road practice.  Railroad  expenditures  must  be 
made  at  the  most  favorable  times  as  regards 
unit  prices  and  development  necessities,  which 
might  be  at  the  least  favorable  times  as  re- 
gards the  raising  of  new  capital. 

Mr.  Brantley  urged  the  appointment  of  ex- 
aminers to  take  testimony  and  settle  disputed 


questions  of  fact  prior  to  the  reporting  of  any 
tentative  valuations. 

Other  Values  and  Elements  of  Value 

Mr.  Robinson  gave  the  same  five  "other 
values  and  elements  of  value"  cited  at  the  May 
conference,  and,  as  at  that  time,  conceded  that 
it  might  be  very  difficult  to  estimate  them 
separately,  and  that  the  railroads  would  not 
as  yet  undertake  to  say  how  they  should  be 
determined.  Commissioner  Hall  asked  whether 
these  intangible  values  should  always  have 
a  plus  sign.  Mr.  Robinson  thought  they  should 
unless  it  were  conceded  that  the  railroad  ought 
not  to  have  been  built  and  would  not  be  re- 
placed if  removed. 

This  closed  the  carriers'  discussion.  Before 
adjournment  Mr.  Helm  explained  for  the  State 
commissions  that  the  recent  appointment  of 
their  former  designated  spokesman,  Milo  R. 
Maltbie,  to  the  staff  of  the  director  of  valua- 
tion had  left  them  unequipped  to  prepare  a 
presentation  of  their  views  for  the  conference. 
He  asked  that  the  States  be  given  a  later  hear- 
ing, but  the  Federal  commission  was  unable 
to  g^rant  the  request.  The  State  commissions 
were  therefore  given  sixty  days  to  file  a  brief, 
and  the  carriers  were  allowed  twenty  addi- 
tional days  to  reply  to  it.  Chairman  McChord 
pointed  out  that  while  the  commission  would 
not  render  any  formal  order  covering  the  ques- 
tions raised,  the  progress  of  the  valuation  work 
would  necessitate  orders  from  time  to  time 
on  various  matters  under  discussion. 


Panama  Canal  May  Be  Closed  a 
Month  by  Worst  Slides  Yet 

What  has  proved  to  be  by  far  the  most 
serious  blockade  of  the  Panama  Canal  since 
its  opening  began  Sept.  20  with  a  slide  along 
the  east  bank  of  Gold  Hill.  Dredges  were  put 
to  work  at  once,  and  it  was  first  believed  the 
canal  could  reopened  in  a  week.  Other  slides 
have  followed,  the  latest  one  reported  occurring 
on  the  night  of  Oct.  2.  As  a  result  of  this 
latest  slide  the  Washington  Bureau  of  the 
Panama  Canal  wired  the  collector  of  the  port 
of  New  York  that  there  were  no  definite  pros- 
pects for  reopening  the  canal  before  Nov.  1. 
It  is  stated  that  there  are  about  ninety  ves- 
sels at  the  canal  entrances  or  in  Gatun  Lake 
awaiting  passag^e. 

It  is  reported  that  Major-General  G.  W. 
Goethals,  who  arrived  at  Panama  Oct.  6,  has 
withdrawn  his  resignation  as  Governor  of  the 
Canal  Zone  and  will  remain  in  charge  until  the 
condition  of  the  canal  will  permit  of  his  de- 
parture. 


New  Regulations  Issued  by  Philadel- 
phia Building  Bureau 

Recently  issued  regrulations  by  the  Phila- 
delphia Bureau  of  Building  Inspection  in  re- 
g:ard  to  reinforced-concrete  construction  re- 
quire that  the  plans  and  specifications  filed 
shall  be  accompanied  by  stress  computations 
and  descriptions  in  detail,  including  size,  lengrth 
and  points  of  bending  of  all  reinforcement,  the 
qualities,  proportions  and  methods  of  mixing 
the  concrete  and  the  dead  and  live  loads  each 
floor  is  designed  to  carry.  No  deviation  of  the 
construction  from  the  approved  plans  shall  be 
allowed  except  upon  the  written  consent  of  the 
Chief  of  the  Bureau  of  Building  Inspection. 

Every  reinforced-concrete  building  shall  be 
erected  under  the  constant  supervision  of  an 
inspector  furnished  by  the  owner  or  architect 
and  acceptable  to  the  Chief  of  the  Bureau. 
The  latter  shall  be  empowered  to  stop  any  im- 
proper construction  or  cause  removal  of  im- 
proper construction  which  he  may  consider 
dangerous. 

Plans  on  file  at  the  building  shall  be  marked 
in  ink  to  show  the  progress  of  the  work  and 
state  the  time  and  dates  when  concrete  was 
deposited.  The  date  on  which  the  forms  may 
be  removed  shall  be  indicated  by  the  Chief  of 
the  Bureau,  and  record  made  of  the  date  upon 
which  the  forms  are  actually  removed. 


Rock  Slides  Greatest  Menace  to  New 
York  Subway  Work 

(Continued  from  page  461,  first  column.) 

Broadway  at  Thirty-eighth  Street,  and  that 
the  most  need  for  reinforcement  of  the  tem- 
porary structure  is  adequate  support  for  all 
loose  rock  by  providing  either  rakers  or  hori- 
zontal shoring,  or  by  doweling  into  the  solid 
rock,  wherever  the  condition  of  the  rock  indi- 
cates liability  of  a  stratum  to  separate  from 
its  bed. 

"Longitudinal  diagonal  bracing  is  probably 
never  needed  except  in  the  event  of  the  acci- 
dental destruction  of  one  or  more  of  the  bents, 
and  as  it  is  necessary  to  remove  it  before  the 
permanent  steel  framework  of  the  subway  can 
be  erected,  it  would  seem  that  a  continuous 
system  of  longitudinal  diagonal  bracing  is 
scarcely  justified. 

"The  lesson  of  the  extensive  collapse  on  Sev- 
enth Avenue,  where  the  blast  that  caused  the 
disaster  perhaps  directly  destroyed  only  the 
nearest  bents,  would  logically  be  that,  as  pro- 
vision against  the  occurrence  of  an  accident 
of  any  sort  that  may  destroy  one  portion  of 
the  timbering,  some  diagonal  bracing  should 
be  provided  at  such  intervals  as  may  be  justi- 
fied by  the  local  conditions.  If  the  permanent 
subway  construction  should  be  kept  as  close 
to  the  heading  as  is  practicable  and  prudent, 
considering  its  liability  to  injury  by  blasts, 
manifestly  very  little  of  such  long^itudinal 
diagonal  bracing  will  be  needed. 

"In  the  light  of  experience  gained  as  a  re- 
sult of  these  accidents,  both  of  which  were  of 
an  unprecedented  character,  we  make  the  fol- 
lowing recommendations : 

"(1)  That  throughout  the  present  construc- 
tion, at  every  point  where  the  trench  is  in  a 
rock  with  inclined  strata,  showing  open  seams 
or  other  evidence  of  actual  or  threatened  dis- 
integration, the  sides  be  shored  across  the 
trench  so  as  to  form  a  continuous  strut  from 
side  to  side  of  the  trench,  with  additional  sup- 
ports in  the  shape  of  raker  braces  if  pro- 
jecting portions  of  rock  afford  the  necessary 
hold. 

"(2)  That  an  effort  be  made  to  systematize 
the  work  so  that  the  sequence  of  operations 
will  carry  the  work  of  excavation  and  the 
erection  and  concreting  of  the  permanent  sub- 
way structure  close  together,  so  as  to  require 
as  little  falsework  and  temporary  decking  of 
the  street  as  possible. 

"(3)  That  in  future  work  preference  be 
given  to  a  type  of  timbering  that  will  provide 
continuous  needlebeams  or  struts  from  side 
to  side  of  the  trench,  with  the  joints  of  the 
uprights  firmly  spliced  to  prevent  buckling. 

"(4)  That  a  periodic  inspection  be  made  of 
every  point  of  contact  of  shoring  with  the 
banks,  as  well  as  of  all  connections  of  mem- 
bers to  insure  continuous  tightness  and  pre- 
vent deterioration  of  the  timber  work  from 
vibration. 

"In  our  tour  of  inspection  we  have  found 
that,  with  the  few  exceptions  noted,  the  work 
of  subway  construction  is  being  prosecuted 
throughout  in  the  most  thorough  and  system- 
atic manner.  Considering  the  magnitude  of 
the  work  and  the  great  extent  and  variety  of 
the  operations,  the  instances  of  failure  of  any 
sort  resulting  from  carelessness,  or  otherwise, 
in  the  conduct  of  it  are  remarkably  few." 

Blast  Started  Seventh  Avenue  Collapse  • 

John  F.  Myers,  engineer  for  the  Public 
Service  Commission  of  the  second  division, 
having  charge  of  the  section  on  which  the 
Seventh  Avenue  collapse  occurred,  in  report- 
ing to  the  Public  Service  Commission  on  the 
probable  cause  of  the  accident,  says: 

"Looking  over  the  work,  I  have  formed  the 
opinion  that  the  blast  had  been  the  cause  of 
the  accident  and  that  its  force  had  caused  the 
members  forming  the  support  of  the  street 
and  trolley  tracks  to  move  to  the  south,  and 
that  this  southerly  movement  was  especially 
evident  on  the  east  side  of  the  cut,  which  was 
that  on  which  the  blast  was  fired.     I  also  felt 
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that  this  movement  had,  in  all  probability, 
been  augmented  by  the  fact  that  the  trolley 
track,  having  had  the  supports  taken  from 
beneath  it,  had  hung  in  a  manner  similar  to  a 
rope,  and  that  this  action  by  either  pulling 
the  posts,  which  were  above  the  cross  I-beams, 
to  the  north,  or  else  pushing  them  to  the 
south,  had  in  turn  augmented  the  movement 
which  I  believe  the  blast  initiated,  and  when 
this  disturbance  of  the  track  reached  the  point 
where  the  surface  car  was,  its  weight,  added 
to  that  of  the  track,  increased  the  force  tend- 
ing to  move  the  supporting  structure  south- 
ward. The  car,  being  a  north-bound  one,  was 
on  the  east  track,  upon  which  side  of  the  cut, 
as  noted  above,  there  is  most  evidence  of  this 


those  from  Thirty-seventh  to  Thirty-ninth 
Streets  on  Broadway  and  from  Twenty-third 
to  Twenty-fifth  Streets  on  Seventh  Avenue. 


Damaged  Pasadena  Sewage  Tank  to 
Be  Covered  with  Redwood 

Because  it  is  not  considered  advisable  to 
spend  any  more  money  than  is  absolutely  nec- 
essary on  existing  works  until  the  sewage 
problem  of  Pasadena,  South  Pasadena  and 
Alhambra  has  been  settled,  the  roofing  slab  of 
reinforced  concrete  that  was  disturbed  in  the 
explosion  of  Aug.  26  will  remain  as  it  is,  as 
it  is  considered  that  the-  amount  of  reinforce- 


News  of  Engineering  Societies 

The    American    Society   of  Civil    EnKineers 

held  a  meeting  in  New  York  City  Oct.  6.  John 
Vipond  Davies  presented  a  paper  on  "The 
Astoria  Tunnel  Under  the  East  River  for  Gas 
Distribution  in  New  York  City." 

The  Vermont  Society  of  Engineers  will  hold 
a  meeting  at  Springfield,  Vt.,  Oct.  11-12. 

The  Philadelphia  Association  of  Members  of 
the  American  Society  of  Civil  Engineers  held 
its  annual  meeting  Oct.  4.  Dr.  John  A. 
Brashear,  president  of  the  American  Society 
of  Mechanical  Engineers,  spoke  on  "Contribu- 
tions of  Photography  to  Our  Knowledge  of  the 


DESTROYED  SECTION  OF  PASADENA  TANK  COVERED  WITH  REDWOOD  PLANKS 


LOOKING    ACROSS    114-FT.    WIDTH — SLAB    SAGGED   ENTIRE   DISTANCK 


movement.  The  posts  supporting  the  cross  I- 
beams  fell  with  their  tops  to  the  south  and 
their  bottoms  to  the  north." 

Robert  Ridgway,  engineer  of  subway  con- 
struction for  the  Commission,  in  reporting  on 
the  same  accident,  agrees  substantially  with 
Mr.  Myers,  and  adds  that  on  the  day  of  the 
Seventh  Avenue  accident  the  engineers  of  the 
Public  Service  Commission  and  the  various 
contractors  made,  by  his  order,  an  immediate 
inspection  of  all  street  supports  with  the  ob- 
ject of  remedying  whatever  conditions  might 
be  found  to  be  unsatisfactory. 

Street  Car  Service  Resumed  on  Broadway 

The  Broadway  section  which  collapsed  has 
not  yet  been  redecked,  but  the  east  side  of  the 
street  and  the  car  tracks  have  been  restored 
to  grade,  and  through  street  car  service  has 
been  resumed.  Although  the  car  tracks  have 
been  completely  restored  across  the  gap  in 
Seventh  Avenue,  street  car  service  had  not 
been  resumed  by  Oct.  6.  The  work  of  con- 
creting the  roof  and  walls  of  this  section  is 
being  pushed,  and  will  be  completed  before 
the  street  surface  is  restored.  Both  sidewalks 
have  been  opened  to  pedestrians  at  the  scene 
of  the  Seventh  Avenue  accident,  and  one  side- 
walk at  the  Broadway  collapse.  The  only 
blocks  remaining  closed  to  vehicular  traffic  are 


ment  in  it  makes  it  strong  enough  to  last  in- 
definitely. A  roofing  of  redwood  planks,  how- 
ever, will  be  placed  over  the  shattered  parts 
and  this  will  be  covered  with  earth  to  seal  it 
and  prevent  odors  from  coming  through. 

The  explosion  was  caused  by  a  grass  fire 
lighted  by  workmen  on  the  sewer  farm.  About 
6000  sq.  ft.  of  the  slab  top  was  destroyed. 
The  tank  is  230  ft.  long  by  114  ft.  wide,  and 
on  each  of  the  two  long  sides  there  is  a  chan- 
nel about  5%  ft.  wide  covered  with  3  x  12  in. 
redwood  planks,  which  have  a  dirt  covering 
of  3  or  4  in.,  except  at  about  every  15  or  20 
ft.,  where  there  was  a  plank  exposed  with  a 
ring  in  it  to  facilitate  raising  for  examination 
of  the  sewage.  The  workmen  had  a  fire  com- 
pletely surrounding  the  tank  and  it  was  ap- 
parent that  the  gas  escaping  from  it  was 
lighted  simultaneously  on  both  sides.  The  slab 
top  is  3%  in.  thick,  reinforced  with  %-in. 
rods  and  with  an  8-in.  reinforced-concrete 
beam  at  every  15  ft.  At  every  20  ft.  along  the 
long  wall  there  are  8-in.  reinforced-concrete 
walls  running  the  short  way  of  the  tank.  At 
the  time  of  the  explosion  there  was  probably 
a  gas  volume  of  80,000  cu.  ft.  Much  of  the 
slab  sagged  after  the  explosion  and  the  retain- 
ing walls   sustained   fractures. 

This  report  is  based  on  information  received 
from  R.  V.  Orbison,  city  engineer  or  Pasadena. 


Stellar  Universe."  Oflicers  elected  for  the 
ensuing  year  are:  Edward  B.  Temple,  presi- 
dent; Edgar  Marburg  and  John  Sterling  Deans, 
vice-presidents;  Henry  H.  Quimby,  H.  S.  Smith 
and  Col.  George  A.  Zinn,  directors;  S.  M. 
Swaab,  treasurer,  and  W.  L.  Stevenson,  secre- 
tary. 

The  Eng^ineers'  Division  of  the  Chicago 
Association  of  Commerce  has  resumed  its  bi- 
weekly meetings,  having  held  the  first  one 
Oct.  8  as  a  get-together  session  to  discuss 
plans  for  future  activities.  Edmund  T.  Perkins 
is  chairman  of  the  division. 

The  Illinois  Section  of  the  American  Water- 
works Association  will  hold  a  one-day  meeting 
in  Chicago  Oct.  19.  During  the  afternoon  the 
members  will  inspect  the  Wilson  Avenue 
tunnel,  the  municipal  shops  and  the  municipal 
pier,  all  in  the  course  of  construction.  Follow- 
ing a  dinner  at  the  Sherman  House  S.  A. 
Greeley  will  speak  on  "Water  Softening  for 
Municipalities"  and  John  Ericson  will  describe 
the  construction  of  the  Wilson  Avenue  tunnel 
and  steel  intake  crib. 

The  Engineers'  Oub  of  Philadelphia  will 
hold  a  meeting  Oct.  19.  Edward  Wegmann, 
consulting  engineer  of  New  York  City,  will 
present  a  paper  on  "Ancient  and  Modem  Water 
Supplies." 
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Personal  Notes 


Fbederick  E.  Horsow,  formerly 
principal  assistant  engineer  of  the  Chioas;o 
A  Western  Indiana  Railroad  and  the  Belt 
Railway  Company  of  Chicago,  has  been  ap- 
pointed assistant  chief  engineer.  Mr.  Mor- 
row was  graduated  from  Purdue  University  in 
1904.  From  June  to  November  of  that  year 
he  was  in  the  engineering  department  of  the 
Illinois  Steel  Company,  which  service  he  left 
to  enter  the  engineering  department  of  the 
Chicago  A  North  Western  Railway.  He  was 
successively  rodman,  instrumentman  and  as- 
sistant engineer  with  that  road  until  April, 
1907,  when  he  was  appointed  field  engineer  in 
the  division  of  track  and  roadway  of  the 
Board  of  Supervising  Engineers,  Chicagro 
Traction.  In  April,  1910,  he  entered  the  Chi- 
cago &  Western  Indiana  organization  as  office 
engineer.  In  March,  1913,  he  was  promoted 
to  be  principal  assistant  engineer,  in  which 
position  he  had  charge  of  the  construction  work 
of  both  the  Western  Indiana  and  Belt  Railway, 
including  the  recently  completed  Clearing 
Yard. 

W.  H.  C.  Ramsey,  formerly  connected 
with  the  Johnstown  (Pa.)  Water  Company, 
has  been  appointed  general  manager  of  the 
York  Water  Company. 

R.  H.  Stodbard,  constructing  engineer, 
of  Portland,  Ore.,  has  been  engaged  by  Le 
Doax  A  Le  Doux  of  Portland  to  supervise  the 
construction  of  the  $100,000  temple  for  the 
Pocatello  Elks,  at  Pocatello,  Idaho.  Mr.  Stod- 
dard made  the  structural  designs  for  the 
building,  which  will  be  devoted  exclusively  to 
lodge  purposes. 

Abbam  B.  Dunning,  who  has  recently 
been  engaged  in  work  for  the  Du  Pont  Land 
and  Railway  Company  at  Deland,  Fla.,  has  re- 
turned to  Scranton,  Pa.,  where  he  will  assume 
practice  as  consulting  and  designing  engineer. 

W.  J.  Sherman  Company,  consulting 
engineer,  of  Toledo,  Ohio,  has  been  retained 
to  conduct  investigations  and  make  recom- 
mendations, accompanied  by  preliminary  esti- 
mates of  cost,  for  the  development  of  an  in- 
creased water  supply  for  the  city  of  Salem, 
Ohio. 

J.  D.  S  T  o  K  E  s,  of  Baker,  Fla.,  has  been  ap- 
pointed county  surveyor  of  the  new  county  of 
Okmloott. 

J.  P.  Walker,  formerly  assistant  engi- 
neer of  the  valuation  department  of  the  At- 
lantic Coast  Line,  at  Petersburg,  Va.,  has  been 
appointed  assistant  superintendent  of  the 
Charleston  division,  with  headquarters  at 
Charleston,  S.  C. 

Augustus  W.  Jones,  formerly  con- 
nected with  the  Robert  Grace  Contracting 
Company  of  Pittsburgh,  has  been  appointed 
vice-president  and  general  manager  of  the 
Carter  Construction  Company  of  St.  Louis. 

W.  P.  D  A  N  r  o  R  D,  formerly  city  engineer 
of  Dnrant,  Okla.,  has  been  appointed  assist- 
ant State  engineer  in  the  Oklahoma  State 
Highway  Department,  with  headquarters  at 
Oklahoma  City. 

P.  M.  FoGO,  formerly  engrineer  in  the  U.  S. 
Reclamation  Service,  has  entered  into  partner- 
ship with  E.  E.  Miller,  consulting  mining  engi- 
neer. First  National  Bank  Building,  Denver. 
Col.  Mr.  Fogg  was  graduated  from  Swarth- 
noore  College  in  1901  and  began  his  profes- 
sional work  on  the  forces  of  the  Pencoyd  Iron 
Works.  From  this  work  he  went  to  the 
Bnreau  of  Filtration  of  the  city  of  Philadel- 
phia in  1901.  From  1903  to  1906  he  was  en- 
Kajfed  in  drydock  conrtruction,  and  power 
hou.-.  and  shop  erection  work  for  the  U.  S. 
Navy  at  the  League  Island  Navy  Yard.  He 
entered  the  Reclamation  Service  in  1906  as 
assistant  engineer. 


Philip  E.  Lacey,  formerly  city  engi- 
neer of  Bradentown,  Fla.,  has  been  appointed 
district  engineer  of  the  Fifth  District,  De  Sota 
County,  Fla.  In  his  new  office  he  will  have 
charge  of  road  construction  to  a  value  of  sev- 
eral hundred  thousand  dollars. 

Charles  H.  Foote,  contractor,  spe- 
cializing in  cement  and  concrete  construction, 
of  Clifton,  Ariz.,  has  been  appointed  inspector 
for  the  Board  of  Trustees  on  the  construction 
of  the  new  Union  High  School  at  Duncan, 
Ariz. 

J  H.  Prior,  formerly  assistant  chief  en- 
gineer of  the  Illinois  Public  Utilities  Commis- 
sion, has  been  appointed  chief  engineer,  with 
headquarters  at  Springfield.  He  received  his 
professional  education  at  the  Armour  Institute 
of  Technology  and  the  University  of  Chicago. 
From  1905  to  1914  he  was  engineer  of  design 
of  the  Chicago,  Milwaukee  &  St.  Paul  Railway, 


New  Chief  Engineer  of  Illinois  Public 
Utilities  Commission 


J.  H.  PRIOR 


engaged  in  the  design  of  all  the  structures  of 
that  company  and  on  its  2000-mile  extension 
known  as  the  Puget  Sound  lines.  In  this 
capacity  he  made  two  of  the  earliest  valuations 
of  railroad  properties  required  by  railroad 
reg^ulatory  and  taxing  bodies;  the  valuation  of- 
structures  of  the  Chicago,  Milwaukee  &  St. 
Paul  for  the  first  Minnesota  valuation  in  1907 
and  the  first  South  Dakota  valuation  in  1907. 
He  was  appointed  assistant  chief  engineer  of 
the  Illinois  Public  Utilities  Commission  about 
a  year  ago. 

Guy  K.  Dohner  has  been  appointed  to 
a  position  on  the  engineering  forces  of  the 
Atchison,  Topeka  &  Santa  Fe  Railway. 

Karl  R.  Kennison,  formerly  principal 
assistant  engineer  to  John  R.  Freeman,  con- 
sulting engineer,  of  Providence,  R.  I.,  has  been 
appointed  assistant  engineer  on  the  staff  of 
the  Providence  Water  Supply  Board.  Mr. 
Kennison  received  his  engineering  education 
at  Massachusetts  Institute  of  Technology,  from 
which  he  was  graduated  in  1908.  From  that 
date  until  1909  he  was  in  the  inspection  de- 
partment of  the  Associated  Mutual  Fire  In- 
surance Companies.  During  the  interval  be- 
tween that  work  and  the  present  appointment 
he  was  mostly  in  the  employ  of  Mr.  Freeman, 
engaged  on  various  works,  including  the  pre- 
liminary studies  for  the  Mississippi  River 
Power  Company's  development  at  Keokuk, 
Iowa,  the  Medina  Irrigation  Project  in  Texas 
and  the  Hetch  Hetchy  Water  Supply  for  San 
Francisco. 


Samuel  Murray,  formerly  bridge 
engineer,  of  the  Oregon-Washing^ton  Railroad 
&  Navigation  Company,  has  been  appointed 
chief  engineer  of  that  company,  succeeding 
J.  R.  Holman,  whose  retirement  on  account  of 
his  health  was  noted  in  these  columns,  Sept.  11. 
Mr.  Murray  was  graduated  from  the  Univei- 
sity  of  California  in  1902  and  entered  railway 
service  in  September  of  that  year  as  drafts- 
man for  the  Southern  Pacific  at  San  Francisco. 
He  continued  in  that  service  until  1906,  when 
he  was  appointed  chief  draftsman  in  the  office 
of  John  D.  Isaacs,  consulting  engineer  to  the 
company,  in  charge  of  estimates  and  designs 
of  railroad  structures.  Previous  to  his  con- 
nection with  the  Oregon-Washington  company 
he  served  as  bridge  engineer  on  the  San  Pedro, 
Los  Angeles  &  Salt  Lake  Railroad. 

A.  H.  Smith  and  L.  A.  Boulay,  con- 
sulting engineers,  of  Toledo,  Ohio,  who  have 
been  associated  in  business  under  the  firm 
name  of  Smith  &  Boulay,  Nasby  Building, 
Toledo,  for  the  past  five  years,  will  hereafter 
practise  separately.  The  former  will  conduct 
business  under  the  name  of  A.  H.  Smith  Com- 
pany, consulting  engineer,  Nasby  Building, 
Toledo.  The  latter  will  be  located  in  the  Nich- 
olas Building,  and  will  continue  in  practice 
under  the  name  of  L.  A.  Boulay  Company,  civil 
and  sanitary  engineer. 

Calvin  W.  Hendrick,  formerly  chief 
engineer  of  the  Sewerage  Commission  of  Balti- 
more and  consulting  engineer  to  the  city,  has 
been  appointed  chief  engineer  of  that  city.  He 
first  engaged  in  engineering  work  in  1881  as 
transitman  on  the  Chesapeake,  Ohio  & 
Southern  Railway.  After  seven  years  spent 
in  railway  work  he  became  city  engineer  of 
Macon,  Ga.,  which  office  he  held  until  1894. 
In  1895  he  joined  the  staff  of  William  Barclay 
Parsons,  consulting  engineer,  of  New  York 
City,  as  assistant  engineer  on  the  preparation 
of  plans  for  the  Rapid  Transit  Railway  Com- 
mission of  that  city.  In  1898  he  became  en- 
gineer of  sewers  for  that  commission.  Dr. 
Ira  Remsen,  a  member  of  the  Baltimore  sewer- 
age commission,  in  an  address  on  the  occa- 
sion of  Mr.  Hendrick's  retirement  from  the 
commission,  complimented  him  highly  on  his 
work  as  "builder  of  the  new  Baltimore  sewer- 
age system." 

W.  S.  Cone,  who  has  been  for  two  and 
one-half  years  chief  of  the  electrical  division 
of  the  United  States  Reclamation  Service  Salt 
River  project,  has  been  appointed  project  man- 
ager to  succeed  C.  H.  Fitch. 

A.  N.  K  E  l  l  E  y,  irrigation  manager  for 
the  Yuma  project,  has  tendered  his  resigna- 
tion to  become  effective  Sept.  30. 

Paul  R.  Parker  has  resigned  from  the 
office  of  chief  engineer  and  works  manager  of 
the  Yuba  Construction  Company  of  Marys- 
ville,  Cal.,  to  take  charge  of  the  equipment  and 
operation  of  the  Tin  Bentong  Wo  Liability 
Company,  an  Australian  tin  dredging  firm, 
with  headquarters  at  Penang,  Strait  Settle- 
ments. 

Fred  W.  Lepper,  superintendent  of 
construction  in  the  office  of  the  supervising 
architect,  U.  S.  Treasury  Department,  has 
been  transferred  from  the  supervision  of  the 
new  post  office  building  at  Augusta,  Ga.,  to 
take  charge  of  the  construction  of  the  new 
building  for  the  Department  of  the  Interior 
at  Washington,  D.  C.  This  structure,  which 
will  cover  a  lot  400  ft.  on  each  side  and  will  be 
seven  stories  high,  will  cost  about  $2,000,000. 
It  is  to  be  completed  by  Dec.  31,  1916.    ^ 

R.  M.  B  R  I  n  E  R,  formerly  assistant  engi- 
neer in  the  office  of  the  supervising  engineer 
of  the  U.  S.  Reclamation  Service,  at  Great 
Falls,  Mont.,  has  been  appointed  draftsman 
for  the  Baldwin  Locomotive  Works  on  work  in 
connection  with  the  new  buildings  being 
erected  by  that  company  at  Eddystone,  Pa. 

A.  K  E  M  P  K  E  Y,  consulting  engineer,  of  San 
Francisco,  has  moved  his  office  from  the  Bal- 
boa Building  to  the  Hobart  Building. 
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Herman  L.  Wittstein,  efficiency  en- 
gineer of  the  Knox  Motors  Company,  Spring- 
field, Mass.,  has  resigned  from  that  office  to 
become  assistant  to  the  management  of 
the  Standard  Fuse  Corporation  at  Pauls- 
boro,  N.  J. 

James  P.  Nelson,  a  member  of  the 
valuation  committee  of  the  Chesapeake  &  Ohio 
Railway,  has  been  placed  in  charge  of  the  en- 
gineering work  of  that  committee. 

J.  C.  Gardner  has  been  appointed  chief 
engineer  of  the  East  &  West  Coast  Railway 
with  headquarters  at  Bradentown,  Fla.  ' 

Perry  Barker,  fuel  engineer,  has 
opened  offices  and  laboratories  in  the  Oliver 
Building,  Boston. 

F.  C.  French,  formerly  designing  engi- 
neer for  the  Anaconda  Copper  Mining  Com- 
pany,   at   Anaconda,    Mont.,   has    returned    to 
Salt  Lake  City,  where  he  was  previously  en- 
gaged in  practice  as  consulting  civil  and  min- 
ing engineer,  and  will  open  offices  shortly  for 
the  purpose  of  resuming  his  practice  there. 
He  was  graduated  from  Iowa  State  College  in 
1896  and  served  from  then  until  1899  as  county 
surveyor  of  Humboldt  County,   Iowa,  as  rod- 
man  with  the  Iowa  Central  Railway,  as  leveler 
with    the    U.    S.    Geological    Survey    and    as 
transitman  with  the  Copper  Range  Railway 
successively.     In   the   latter   year  he  was   ap- 
pomted     transitman     on     the    forces    of    the 
Chicago  &  Northwestern,  and,  in  1901,  assist- 
ant  engineer   in   charge   of  single  track   con- 
struction in  Wisconsin.     Later  he  had  charge 
of  the  surveys  and  cost  estimates  for  the  track 
elevation   of  the   company's   Mayfair   Cut-Off 
m  Chicago.    He  left  this  service  in  1902  to  be- 
come   resident    engineer    for    the    Atchison, 
Topeka  &  Santa  Fe,  in  which  capacity  he  had 
charge  of  the  construction  of  25  miles  of  single 
track  in  Oklahoma  and  New  Mexico.     In  1903 
he  joined  the  faculty  of  Iowa  State  College  as 
assistant    professor    of    civil    engineering,    in 
which  office  he  remained  until  1906.     During 
this  period  he  was  also  associated  with  Dean 
A.  Marston  in  the  design  of  a  water  distribu- 
tion system  for  Ames,  Iowa  and  a  waterworks 
system   for    West    Side,    Iowa.      In   January, 
1907,   he   went    to   the    Philippine    Islands   as 
senior  inspector  for  the  Philippine  Railways, 
m  charge  of  100  miles  of  construction  for  the 
Government  on   the  Island  of  Cebu.     He  re- 
turned to  this  country  in  the  fall  of  that  year 
and  was  appointed  associate  professor  of  civil 
engineering  in  the   University  of  Utah.     For 
the  past   three   years  he  has   been   connected 
with  copper  mining  properties   in   the  Butte 
district,   Mont. 


Edward    S.    Smith,    formerly    State 
afchl^r^'"'"'"  i  i^^^"'  ^»«  been  retained 
Park   Hi^^  ^^^^  °^  ^^^  P'"''P°^«''  Yellowstone 
i^ark  Highway,  connecting  Yellowstone  Park 
with  the  existing  State  highway  system.    The 
work  W.11  be  constructed  jointly  by  the  U.  S 
Forest  Service,  Fremont  County  and  the  State 
of  Idaho,  assisted  by  contributions  from  Mrs. 
E    H.  Harriman,  the  Guggenheims  and  others. 
The  road  will  be  60  miles  in  length.    It  is  ex- 
pected that  the  surveys  will  be  completed  by 
JNov    1,  so  that  construction  may  be  started 
m  the  spring  in  order  that  it  may  be  ready  for 
the   summer   automobile   tourist  travel.     Mr 
Smith  received  his  professional  education  at 
the  University  of  Iowa  and  served  on  the  U   S 
Geological    Survey    and    on    the    engineering 
torces  of  various  railways  until  1904,  when  he 
was    appointed    city    engineer   of    Bloomfield, 
Iowa      In  1906  he  returned  to  railroad  work, 
in    which   he   continued    for.  four    years.      In 
1910  he  was  appointed  city  engineer  of  Good- 
ing, Idaho,  and  also  engaged  in  private  prac- 
tice as  irrigation  engineer.     He  left  this  work 
to  become  State  highway  engineer,  from  which 
office  he  resigned,  June  1,  of  the  present  year. 

R.  W.  K  N  I  s  K  E  R  N,  formerly  superintend- 
ent  for   the    Thompson-Starrett   Company   of 
New  York  City,  in  charge  of  the  completion 
of  the  Equitable  Building,  has  become  a  mem- 
ber of  the  firm  of  Knap  &  Kniskern,  building 
contractors,  520  Marquette  Building,  Chicago. 
Robert   F.    Olds,   formerly   civil   engi- 
neer and  superintendent  in  the  Quartermaster's 
Department,  U.   S.  Army,  has  resigned  from 
that  service  to  engage  in  consulting  practice, 
along  structural  and  hydraulic  lines,  with  of- 
fices at  the  Mills  Building,  El  Paso,  Tex.     He 
was  graduated  from  the  University  of  Maine 
in  1906  and  served  as  draftsman  in  the  frog 
and  switch  department    of    the    Pennsylvania 
Steel  Company  until  1907,  when  he  became  in- 
structor in  geometry  and  surveying  at  Penn- 
sylvania State  College.     Later  in  the  year  he 
joined    the    staff   of    Charles    W.    Fenn,    civil 
engineer,  of  Portland,  Me.,  in  charge  of  field 
■work  in  connection  with  .the  valuation  of  the 
plant  of  the  Portland  Water  Company  and  on 
the  survey  and  plan  for  a  pipe  line  18  miles 
long.     He  was  appointed  civil  engineer  in  the 
Quartermaster's  Department,  U.  S.  A.,  in  1909, 
and,  in  that  capacity,  has  been  engaged  on  the 
construction  of  waterworks,  barracks,  officers' 
quarters,    magazines,    warehouses    and    other 
buildings  in  various  parts  of  this  country  and 
in  the  Philippine  Islands. 
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Naugatuck  drainage  basin  for  equalizing  the 
stream  flow.  The  project,  if  completed,  will 
be  the  largest  underUking  of  its  kind  in  New 
England,  entailing  a  cost  of  several  million 
dollars. 


Civil  Service  Examinations 


R.  B.  V  A  N  S  I  c  K  L  E  has  resigned  from  the 
office  of  New  York  manager  for  the  Casper 
Ranger  Construction  Company  of  Holyoke, 
Mass.,  to  become  assistant  superintendent  for 
Jacob  A.  Zimmerman  &  Sons,  Inc.  of  New 
York  City,  on  the  construction  of  the  new  cot- 
ton warehouses  and  terminals  at  New  Orleans, 
the  design  of  which  was  described  on  page  402 
of  the  March  27  issue  of  this  journal. 

E.  B.  Gore  of  Austin,  Tex.,  has  been  re- 
appointed as  a  member  of  the  Texas  State 
Board  of  Water  Engineers  by  Governor  Fergu- 
son for  a  six-year  term. 

Robert  L.  Brunet,  formerly  public 
service  engineer  of  the  city  of  Providence,  R.  I., 
has  been  made  head  of  the  new  department 
created  by  the  City  Council,  Oct.  4,  to  have 
charge  of  all  public  service  engineering  work. 

Alexander  J.  Taylor  has  resigned 
irom  the  office  of  city  engineer  of  Wilmington, 
Uel.,  to  enter  the  service  of  the  E.  I.  du  Pont  de 
Nemours  Powder  Company.  He  was  graduated 
from  Delaware  College  in  1893  and  has  been 
in  the  city  service  at  Wilmington  since  that 

EiJGAK  M.  H  00  pes,  Jr.,  formerly  chief 
engineer  of  the  water  department  of  Wilming- 
on,   Del.,   has   been    appointed   city   engineer, 
succeeding  Alexander  J.  Taylor,  whose  resig- 
nation is  noted  el.sewhere  in  these  columns. 


Theodore  F.  Brown,  assistant  audi- 
tor of  the  Star  Union  Line  of  the  Pennsyl- 
vania system,  was  retired  from  active  service, 
Sept.  1.  He  entered  the  service  of  the  com- 
pany, on  the  engineering  forces,  in  1860. 

E.  G.  H  0  P  s  0  N,  formerly  supervising  en- 
gineer of  the  United  States  Reclamation  Serv- 
ice at  Portland,  Ore.,  has  been  appointed  con- 
sulting engineer  by  Secretary  of  the  Interior 
Lane.  Mr.  Hopson  is  retaining  the  same 
offices  at  the  Central  Building,  Portland,  and, 
in  addition  to  such  engineering  work  as  may 
be  required  of  him  by  the  Government,  will 
engage  in  a  general  consulting  practice,  deal- 
ing particularly  with  hydraulic  problems. 

Robert  M.  Cooksey,  principal  as- 
sistant engineer  of  the  paving  commission  of 
the  city  of  Baltimore,  has  been  appointed  high- 
way engineer  of  that  city.  He  has  been  en- 
gaged in  engineering  work  since  1900,  for  the 
past  eleven  years  with  the  city  of  Baltimore. 
He  was  appointed  principal  assistant  engineer 
to  the  paving  commission  in  1913 

L.  M.  L  A  w  S  0  N,  formerly  project  manager 
of  the  Rio  Grande  Irrigation  Project  of  the 
U.  S.  Reclamation  Service,  has  been  trans- 
ferred to  the  same  position  on  the  Yuma  pro- 
ject at  Yuma,  Ariz. 

Charles  H.  Preston,  Jr.,  consult- 
ing engineer,  of  Waterbury,  Conn.,  has  ten- 
dered his  report  to  the  manufacturers  of  the 
Naugatuck  Valley  on  the  feasibility  of  con- 
serving water  on   a  largfe  basis  in  the  upper 


United     States. — Non-assembled     examina- 
tions will  be  held  Nov.  2  to  secure  eligibles  for 
senior  positions,  grade  2,  in  the  Federal  valua- 
tion work  under  the  Interstate  Commerce  Com- 
mission.   The  examinations  are  for  senior  civil 
engineer,    senior    structural    engineer,    senior' 
architect,      senior     signal     engineer,      senior 
mechanical,  senior  electrical,  senior  telegraph 
and  senior  telephone  engineer.     In  each  case 
the   salary   limits   are   $1,800  and   $2,700  per 
annum.     All  applicants  must  be  25,  but  less 
than  45;  they  must  have  had  not  less  than 
four  years   of   preliminary  or  apprenticeship 
training,  or  must  be  graduates  of  recognized 
technical  schools,  and  must  have  had  at  least 
four  years'  experience  in  the  work  indicated 
by  the  title  of  the  position.    Acquaintance  with 
methods   of  inventorying  and  cost-estimating 
of  railway  property  is  desirable,  and  applica- 
tions must  show  that  the  applicant  is  "a  person 
of  good  moral  character  and  temperate  habits, 
active,  intelligent  and  discreet;  of  good  speech 
and   manner,   qualified   to  address   and  confer 
with   railway  and   public  officials  as   occasion 
may   require."     Persons   desiring   any   of   the 
examinations    should    at    once    apply    to    the 
U.  S.  Civil   Service  Commission,  Washington, 
D.  C,  or  to  other  designated  officials,  for  form 
2039,  stating  the  title  of  the  examination  for 
which  the  form  is  desired. 

Attention  is  called  to  the  fact  that  the  junior 
examinations  announced  in  this  column  last 
week  are  also  for  the  Federal  valuation  work. 
Through  an  inadvertence  on  the  part  of  this 
journal  this  point  was  not  mentioned. 

Illinois. — The  recent  inauguration  of  a  sani- 
tary engineering  bureau  in  conjunction  with 
the  Board  of  Health  has  created  several  im- 
portant engineering  positions  in  this  depart- 
ment. One  of  these  on  which  announcement 
has  been  made  is: 

Chief  Sanitary  Engineer,  salary  from 
$250  to  $500  a  month,  examination  for  which 
is  to  be  held  Nov.  6,  application  form  to  be  on 
file  Oct.  30.  Candidates  must  be  at  least  30 
years  old  and  graduates  of  an  engineering 
college.  They  should  have  five  years'  experi- 
ence in  a  responsible  position  relative  to  sani- 
tary work,  as  well  as  a  thorough  knowledge  of 
the  geography  of  Illinois.  The  duties  of  this 
position  include  the  work  of  examining  projects 
for  water  supply,  sewage,  garbage  and  other 
waste-disposal  plants  and  investigating  sani- 
tary conditions  of  cities  and  rural  communi- 
ties, buildings,  public  and  private  institutions, 
etc. — in  fact,  the  duties  cover  all  work  that 
might  properly  be  expected  of  a  sanitary  en- 
gineering service. 

St  Paul,  Minn.— The  Civil  Service  Bureau 
announces  that  examinations  for  the  positions 
of  junior  civil  engineer  and  two  civil  engineer- 
ing draftsmen  will  be  held  Oct.  22,  open  to 
residents  of  St.  Paul.  Candidates  for  the  first 
office  must  be  21  years  old  and  graduates 
of  a  technical  school,  trained  in  the  essen- 
tials of  civil  engineering.  For  the  other  two 
positions  candidates  for  one  must  be  18  years 
old  and  for  the  other  21  years,  the  salaries 
being  from  $50  to  $80  a  month  and  from  $86 
to  $100  a  month  respectively. 

Examinations   Previously   Announced 


Pate 

Oct.  13— Aid,  U.  S.  Bureau  of  Stand- 
ards. Civil  engrineer  and 
draftsman.  Navy  Department 
Engineer,   Indian   Service. . . . 

Oct.  20 — Junior  civil,  junior  structural, 
junior  mechanical,  junior  sig- 
nal, junior  electrical  engineers 
and  junior  architect.  Federal 
valuation  work.  Interstate 
Commerce  Commission,  United 
States   


See  Eng. 
Record 


July 


Oct 
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Computer  Devised  to  Combine 
Quickness  with  Accuracy 

The  Ross  Precision  Computer,  invented  by 
Louis  Ross,  consulting  engineer,  of  San  Fran- 
cisco, and  manufactured  by  the  Computer 
Manufacturing  Company,  25  California  Street, 
San  Francisco,  was  devised  with  a  view  to 
combining  the  accuracy  of  logarithms  with  the 


COMPITTER    IS    SIMPLE   OF    OP^tATION 

speed  and  convenience  of  a  slide  rule.  It  is 
claimed  to  solve  expressions  in  which  addition, 
multiplication  and  subtraction  are  involved 
with  an  accuracy  of  1/1000  of  1  per  cent.  The 
system  of  g^raduations  is  uniform  throughout, 
and  is  very  simple.  The  length  of  scale  is 
120  times  as  great  as  that  of  the  A  and  B 
scales  in  the  ordinary  10-in.  slide-rule.  Though 
but  8  in.  in  diameter  its  scales  are  equivalent 
to  those  of  a  slide-rule  over  100  ft.  long.  The 
Precision  Computer  has  been  devised  to  carry 
out  computations  to  5  decimals  and  to  combine 
in  the  same  instrument  means  for  obtaining 
instant  approximate  results  where  desired.  It 
consists  of  a  finely  graduated  dial,  with  two 
radial  indicators  and  a  self-reading  slide  ad- 
jacent to  one  of  the  indicators.  The  dial  gives 
an  accuracy  of  5  figures,  while  the  slide  gives 
instant  results  to  an  accuracy  of  about  3 
figures.  For  approximate  calculations  the 
slide  is  sufficient  for  precise  results,  to  a  fine 
degree  of  accuracy;  the  dial  is  used,  and  the 
slide  co-operates  with  it  to  check  the  result, 
to  point  out  the  precise  answer  under  the 
slot-line,  and  to  locate  the  decimal  point  in  the 
answer.  The  dial  gives  numbers  to  an  ac- 
cnracy  of  five  significant  figures,  the  first 
three,  as  printed,  the  fourth  by  counting 
spaces,  and  the  fifth  by  estimating  tenths  in 
the  last  fractional  space.  This  system  holds 
throughout  the  whole  scale.  To  solve  a  pro- 
portion, the  radial  indicators  are  set  over  any 
two  given  numbers  on  the  dial.  Their  position 
then  represents  the  ratio  of  these  numbers. 
The  indicators  are  kept  stationary  and  the 
dial  is  turned  to  bring  any  third  number  under 
one  indicator.  The  number  under  the  other  in- 
dicator will  be  the  fourth  term  of  the  pro- 
portion. By  setting  the  data  on  the  slider,  a 
pointer  shows  the  exact  loop  on  which  to  read 
the  answer.  In  simple  multiplication  or  di- 
vision the  operation  is  identical,  excepting  that 
one  of  the  three  numbers  is  unity.  The  exact 
manipulations  for  setting  the  given  numbers 
conveniently  are  given  on  the  face  of  the  com- 
puter. 

At  the  left  of  the  slot  is  a  scale  of  equal 
parts.  This  co-operates  with  a  similar  scale 
at  the  extreme  rim  of  the  dial  to  give  directly 
5-place  logarithms  and  anti-logarithms,  with- 
out requiring  any  mental  interpolation  or  ef- 
fort. On  the  dial  all  the  data  and  answers  are 
always  set  and  read  under  the  slot-line,  and  at 
no  other  point,  thus  obviating  doubt  or  am- 
biguity.   To  multiply  and  divide  any  series  of 


numbers  it  is  only  necessary  to  set  each  of  the 
numbers  in  succession  under  the  slot-line. 
When  the  last  number  has  been  set  the  answer 
will  appear  under  the  slot-line.  It  is  not  neces- 
sary to  read  partial  or  intermediate  answers 
in  continuous  proportions.  Powers,  roots,  and 
other  complex  operations  may  be  carried  out 
either  approximately  by  the  use  of  the  slide 
alone,  or  to  a  high  degree  of  precision  by  using 
the  dial. 

The  Precision  Computer  is  made  of  metal 
throughout.  The  graduations  are  engraved  on 
silvered  metal  surfaces  like  a  surveyor's  com- 
pass or  transit.  It  is  slightly  over  8  in.  in 
diameter  and  weighs  less  than  a  pound.  The 
instrument  is  packed  securely  in  a  flexible 
case. 


Combination  Crowding  Feature  of 
New  Revolving  Shovel 

The  horizontal  crowding  motion  said  to  be 
most  desirable  for  making  shallow  cuts  and 
tearing  up  paving  is  combined  in  the  new 
Thew  combination  boom  shovel  with  a  shipper- 
shaft  mechanism  which  also  gives  a  jack-shaft 
crowding  that  enables  the  shovel  to  dump  at 
wide  radius  and  considerable  height  in  han- 
dling trench  and  other  kind  of  excavation. 

The  two  crowding  mechanisms  are  inde- 
pendent and  non-interfering.  Both  are  oper- 
ated from  the  same  crowding  engine,  which  is 
simply  changed  in  position.  When  using  the 
horizontal  crowding  motion  the  long  dipper 
handle  must  be  removed,  and  when  the 
shipper-shaft  crowding  motion  is  in  use,  the 
short  dipper  arm  is  chained  to  the  boom  struc- 
ture after  removing  the  dipper.  All  changes 
necessary  can  be  made  in  less  than  three 
hours.  The  same  dipper  may  be  used  with 
either  crowding  mechanism,  but  a  special 
sewer  trench  dipper  is  furnished  if  desired. 

The  long  dipper  handle  used  in  connection 
with  the  jackshaft  crowding  mechanism  is 
made  of  a  single  piece  of  wood,  8  in.  square, 
armored  with  steel  plates  and  equipped  on  the 
under  side  with  steel  racks.  These  arms  can 
be  had  in  several  lengths  to  suit  the  require- 
ments of  different  kinds  of  work,  depending 
on  the  depth  of  trench,  dumping  radius,  or 
height  of  lift  desired.  The  single  dipper  stick, 
in  connection  with  the  design  of  the  boom, 
affords  a  combination  thought  to  be  unusually 
strong  and  effective.  It  is  said  that  the  single 
stick  is  less  liable  to  get  out  of  alignment  or 
bow  out  of  shape,  besides  being  lighter  and 
stiffer  than  a  boom  constructed  in  two  parts. 

The  trussed  and  reinforced  boom  on  the 
shovel  is  attached  to  the  turntable  by  wide 
hinge  castings,  providing  strength  and 
rigidity.  When  the  dipper  is  lowered  into  a 
trench,  the  dipper  stick  passes  down  between 
the  side  members  or  dipper-arm  guide  of  the 
combination  boom,  thus  distributing  any  side 
thrust  encountered.  This  combination  shovel 
affords  the  contractor  a  machine  with  which, 


it  is  plain,  he  can  handle  practically  any  kind 
of  work  encountered.  Either  kind  of  crowd- 
ing motion  may  be  incorporated  when  the 
machine  is  purchased,  and  the  other  mecha- 
nism may  be  purchased  and  added  as  occasion 
requires  at  a  later  date.  A  number  of  these 
machines  have  been  in  use  for  several  months. 
Literature  describing  this  new  shovel  will  be 
sent  by  the  Thew  Automatic  Shovel  Company 
of  Lorain,  Ohio,  to  any  one  interested. 


Business  Notes 


The  Chicago  Builders'  Specialties  Company, 

of  Chicago,  has  moved  its  offices  to  the  Lumber 
Exchange  Building,  11  South  La  Salle  Street. 

The  Fibre  Conduit  Company  of  Orangeburg, 
N.  Y.,  has  moved  its  New  York  City  office  to 
101  Park  Avenue. 

The  Marsh-Capron  Manufacturing  Company, 
manufacturer  of  concrete  mixers,  of  Chicago, 
111.,  has  moved  its  offices  to  the  Lumber  Ex- 
change Building,  Chicago. 

W.  E.  Hardy,  formerly  connected  with  the 
Diamond  Rubber  Company  and  the  B.  F. 
Goodrich  Company,  in  charge  of  their  sales  of 
mechanical  rubber  goods  division,  has  been  ap- 
pointed sales  manager  of  the  Boston  Belting 
Company,  manufacturer  of  mechanical  rubber 
goods,  of  Boston,  Mass. 

The  Asbestos-Protected  Metal  Company,  of 
Pittsburgh,  has  moved  its  Detroit  office  from 
the  Chamber  of  Commerce  Building  to  the 
Dime  Bank  Building  instead  of  the  Dunne  Bank 
Building,  as  stated  in  these  columns  Oct.  2. 


{ 


Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  literature: 

Phoenix  Manufacturing  Company,  Eau 
Claire,  Wis.  Pamphlet,  7%  x  ll'/4  in.,  12 
pages,  illustrated.  Covers  the  construction 
and  operation  of  the  "Centiped"  tractor  truck. 

Novo  Engine  Company,  Lansing,  Mich. 
Folder  209,  3%  x  6%  in.,  illustrated.  Hoist- 
ing outfits,  D.  H.  type,  equipped  with  single 
and  double  drums  and  single-speed,  reversible 
and  non-reversible  engines.  Double  platform 
material  elevators  for  building  construction. 

Centra]  Supply  Company,  Minneapolis. 
Folder  307,  3%  x  6  in.,  illustrated.  Compares 
Byers  black  wrought-iron  pipe  with  galvanized 
steel,  shows  advantages  claimed,  and  illus- 
trates specimens  taken  from  pipe  lines  that 
have  been  in  actual  service  many  years. 

Blaw  Steel  Construction  Company,  Pitts- 
burgh. Folder  3%  x  6%  in.,  illustrated.  Shows 
many  uses  to  which  Blawforms  have  been  put; 
Ashokan  dam,  New  York  subway  system, 
sewer,  curb,  building  and  wall  construction 
are  included.  Accompanying  the  illustrations 
is  a  brief  description  of  Blawforms  and  their 
advantages. 
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Twenty -eight  ton  girder  set  with  only 
18  minutes'  delay  to  traffic  in  rebuilding 
Ninth  Avenue  Elevated  in  New  York  City 
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BONANZA  Cement  Tile  Roofing 
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;  inc    iciaj)ciature   of    the   blast   of   flame 

iza  Koof  for  one  hour  and  five  minutes. 
IS  of  disintegration, 
i-w  York  Bureau  of  Buildings 
cii  as  a  fireproof  roofing  material. 

K  ........ :    .roof  in  fact  as  well  as  in  name.     Its 

life  is  only  limited  by  the  life  of  the  building  it  protects,  for  Bonanza 
is  not  subject  to  corrosion  or  deterioration. 

Ten  years'  service,  during  which  many  of  the  first  Bonanza  Roofs 
iiave  been  followed  by  repeat  orders,  are  the  best  proof  of  Bonanza 
economy. 


Detail  of  Standard 

"BONANZA"  Overlapping 

and  Interlocking  Tile 

r-.,;r,r   of   !iu-     Red 

26x52  Inches 

%  Inch 

1  to  weather, 

24x48  Inches 
.Number  of  tile*  per  square  of  roof 

(100    »<).    ft.) ^VA 

Weiifht  per  Rquare  foot 13%   lb". 

ChaiiiiPl     purlins     spaced      four     feet 
ap;irt. 


BONANZA  CEMENT  TILE  are  laid  right  on  the  steel 
purlins.  They  need  no  sheathing  or  temporary  support. 
They  interlock  and  overlap  and  require  no  fastening.  A 
steel  superstructure  designed  to  hold  a  roof  load  of  45  to 
50  lbs.  per  square  foot  will  take  care  of  Bonanza  Tile. 

Weather  will  not  delay  the  job  when  Bonanza  is  used.  The  tile 
are  thorouKhly  seasoned  and  the  rubber  cement  used  in  lay.ig  is 
unaffected  by  cold  or  dampness. 

Heavily  reinforced.  Tests  show  breaking  load  to  be  350  lb.  per 
sq.  ft.  Made  in  "SKY-LIGHT  TILE"  and  FLAT  TILE  for  r.oofs 
of  light  pitch. 

Data  Sheets  Give  the  Details.    Get  a  Set  For  Your  Files. 
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American  Cement  Tile  Mfg.  Co. 

MAIN  OFFICE 

Oliver  Building,  Pittsburgh,  Pa. 

Branch  Offices: 

New  York  Cleveland 

Philadelphia  Birmingham 

Works: 

Lincoln,  N.  J.  Fairfield,  Ala. 


Wampum,  Pa. 
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Form  of  Valuation  Report 

GENERALIZATIONS  as  to  the  form  of 
report  to  be  made  by  the  Division  of 
Valuation  of  the  Interstate  Commerce  Com- 
mission in  connection  with  the  evaluation  of 
the  carriers  were  presented  at  the  con- 
ference in  Washington  last  May.  Further 
discussion  of  this  important  phase  of  the 
Government's  gigantic  undertaking  appears 
in  the  brief  recently  filed  by  the  railroads 
with  the  commission,  although  the  subject 
was  not  reached  at  the  conference  two  weeks 
ago.  Mr.  Jurgensen  of  the  Minnesota  Rail- 
road and  Warehouse  Commission  now  offers 
on  page  484  something  tangible  in  the  shape 
of  forms  which  aim  to  record  valuations  on 
all  of  the  various  conflicting  bases  advo- 
cated, with  or  without  depreciation,  over- 
head and  the  like.  The  Engineering  Record 
understands  Mr.  Jurgensen  to  be  one  of 
those  who  favor  deducting  everything  de- 
ductible, and  suspects  that  his  valuation  will 
be  found  in  column  18  of  the  main  sheet. 
One  very  apparent  flaw  in  his  attempt  to 
show  the  claims  of  all  interests  is  his  failure 
to  mention  property  used  but  not  owned  by 
the  carrier.  The  forms  should,  however, 
serve  as  a  basis  for  discussion,  and  are 
submitted  for  that  purpose. 

More  Speed  Records 

THE  Sheepshead  Bay  Speedway  near  New 
York  City,  the  only  track  of  its  type  in 
this  country  with  scientifically  designed 
curving  banks  on  the  turns,  has  proved  to  be 
the  fastest  in  the  world.  On  Sept.  18  a 
world's  record  of  5  min.  32  4-5  sec.  for  10 
miles,  which  is  a  rate  of  108  miles  per  hour, 
was  made.  In  the  Astor  Cup  race  on  Oct. 
9,  the  winner  covered  350  miles  in  3  hours 
24  min.  42  sec,  a  rate  of  102.6  miles  per 
hour,  another  world's  record  for  this  dis- 
tance. A  crowd  variously  estimated  at  be- 
tween 60,000  and  97,000  people  witnessed 
the  latter  race,  and  found  ample  accommo- 
dations in  the  steel-frame  grandstand  and 
the  timber  bleachers,  described  in  this 
journal  Oct.  2.  Incidentally,  it  can  be  stated 
in  connection  with  a  recent  editorial  criti- 
cising the  track  design  for  omitting  clips  to 
hold  the  timber  surface,  and  a  letter  from 
one  of  the  engineers  stating  that  they  were 
to  be  used,  that  these  clips  were  replaced 
by  using  nails  driven  into  the  underside  of 
the  flooring  and  bent  over  the  top  flanges  of 
the  I-beam  supports. 

Safety  in  Steel  Erection 

WHAT  may  be  done  in  the  way  of  safe- 
guarding the  public  and  the  workmen 
on  steel  erection  is  strikingly  illustrated  by 
the  record  of  more  than  6000  tons  of  steel 
erected  at  a  rapid  rate  over  congested  streets 
without   a   serious  accident,  made  on  sec- 


tion 1  of  the  Manhattan  elevated  railway 
improvements  in  New  York  City,  described 
elsewhere  in  this  issue.  This  section  is  in 
the  badly-crowded  streets  of  the  downtown 
jobbing  district,  where  street-car,  truck  and 
pedestrian  trafiic  is  very  dense.  Nets  hung 
beneath  the  structure  under  repair  pro- 
tected the  street  traffic  from  falling  objects, 
a  most  fruitful  source  of  accidents.  All 
excavations  for  new  column  footings  were 
carefully  guarded.  The  elevated  tracks 
themselves  were  at  all  times  kept  in  first- 
class  operating  condition.  The  new  steel, 
brought  in  by  truck,  was  safeguarded  when 
left  on  the  street,  and  handled  with  skill 
when  being  moved.  The  rigging  was  done 
successfully,  although  the  conditions  were 
anything  but  favorable  for  safe  rigging. 
This  performance  stands  in  sharp  contrast 
to  the  unfortunate  records  for  accidents 
made  in  erecting  the  frames  for  the  two 
largest  office  buildings  in  the  world,  the 
Barr  Building  in  St.  Louis,  and  the  Equit- 
able Building  in  New  York  City,  although 
the  conditions  on  building  erection,  where 
the  public  can  be  largely  excluded  from 
the  danger  zone,  are  usually  considered 
favorable  for  a  low  accident  rate.  The 
record  of  the  elevated  work  shows  plainly 
what  can  be  done  by  a  competent  erector 
with  skilled  forces  toward  making  a  hazard- 
ous construction  operation  safe. 

Chicago's  Garbage  Problem 

IT  is  doubtful  if  the  present  city  officials 
in  Chicago  will  have  the  audacity  to  turn 
back  any  part  of  the  garbage  disposal  plant 
to  private  parties.  The  widespread  pub- 
licity which  this  subject  has  received  in- 
dicates that  the  investigations  by  experts 
have  so  educated  the  editorial  writers  that 
they  will  keep  their  readers  informed  cor- 
rectly just  as  soon  as  any  attempt  is  made 
to  put  the  money-making  end  of  the  prob- 
lem ahead  of  service.  After  the  health 
commissioner  has  finished  his  personal  in- 
vestigations of  plants  in  other  cities  it 
may  be  that  he  will  abandon  his  opinions 
as  to  remedies,  namely,  to  separate  the  gar- 
bage reduction  problem  into  two  parts — the 
money-making  end  to  go  to  a  private  con- 
tractor, who  may  or  may  not  carry  out  the 
work  in  a  sanitary  manner,  and  the  city  to 
hold  to  that  part  of  the  process  which  pro- 
vides most  of  the  political  jobs.  More  than 
$700,000  has  been  expended  on  the  plant 
to  date  and  more  than  $300,000  is  esti- 
mated as  an  amount  necessary  to  complete 
it.  Why  not  put.  up  the  money  and  finish 
the  plant  before  talking  about  deficits? 
The  newspapers  want  experts  to  report  on 
the  possibilities  of  improvements  under  a 
business-like  management,  and  they  further 
ask  that  the  report  of  the  city  waste  com- 
mission, made  two  years  ago,  be  restudied 


to  see  how  nearly  the  recommendations  of 
that  document  have  been  carried  out.  The 
local  engineering  societies  in  Chicago  ought 
to  endorse  this  plan  and  show  their  ap- 
proval, if  nothing  else,  for  it  is  exactly 
what  they  would  recommend.  A  few  cities 
are  able  to  handle  garbage  without  mixing 
sufliicient  politics  to  make  the  process  more 
noisome  than  it  must  be  anyway.  Chicago 
has  a  chance  to  do  excellent  pioneer  work 
along  this  line,  but  she  must  turn  the 
problem  over  to  experts  whose  hands  are 
not  tied  politically. 

Large  Contractors  in  Road  Work 

ONE  noticeable  effect  of  the  stagnation 
in  engineering  construction  is  the  ex- 
tent to  which  large  and  financially  strong 
contractors  are  entering  the  highway  field. 
Formerly  road  work  was  done  almost  en- 
tirely by  small  "outfits,"  one-man  organiza- 
tions, which  either  specialized  in  road  work 
or  engaged  in  a  variety  of  small  engineer- 
ing— small  sewer,  waterworks,  drainage 
and  bridge  work.  Now  names  which  are 
powers  in  the  big  contracting  world — 
builders  of  railroads,  dams,  huge  water 
supply  and  sewerage  works — will  be  found 
among  the  bidders  for  highway  contracts. 
It  is  true  in  the  East  and  in  the  Middle 
West.  Moreover,  while  scarcity  of  work 
in  other  lines  has  brought  these  companies 
into  the  highway  field,  it  is  likely  that  they 
will  withdraw  only  to  a  minor  extent  when 
big  work  is  plentiful.  Conference  with  the 
contractors  and  the  equipment  manufac- 
turers indicates  that  they  are  in  the  field 
to  stay.  They  are  stocking  up  with  road- 
building  plant  and  are  putting  good  men 
on  the  work  for  the  purpose  of  educating 
them  to  the  best  methods.  This  develop- 
ment, the  Engineering  Record  believes,  is 
in  the  direction  of  highway  progress.  The 
engineers  favor  it.  With  more  responsible 
contractors  and  more  competent  organiza- 
tions lower  costs  and  better  work  are  as- 
sured. This  does  not  mean  that  among  the 
veteran  small  road  contractors  there  were 
not  competent  men.  As  a  class,  however, 
they  needed  close  watching,  often  lacked 
competence,  and  depended  more  on  political 
influence  than  on  good  work  to  save  them- 
selves from  serious  trouble  with  the  engi- 
neers. 

Graphical  Versus  Analytical  Methods 

ALTHOUGH  the  question  whether  to  use 
graphical  or  analytical  methods  of  com- 
putation and  analysis  is  often  determined 
almost  wholly  by  the  personal  preference  of 
the  engineer  and  his  familiarity  with  the 
general  procedure  in  the  one  case  or  the 
other,  there  are  certain  problems  for  which 
the  graphical  method  is  inherently  superior. 
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For  example,  the  external  reactions  for  all 
caaw  of  beams  and  arches  supporting  ob- 
lique kwds  can  be  more  directly  obtained  by 
graphical  diagrams.  Further,  the  great  ad- 
vantage of  influence  lines  for  exact  analysis 
ia  determining  that  position  of  live  loading 
which  will  give  maximum  stresses  at  given 
sections  is  particuarly  evident  in  the  analy- 
sis of  indeterminate  structures.  The  two 
articles  by  C.  S.  Whitney,  one  on  page  324 
of  the  issue  of  Sept.  11  on  the  fixed-end 
arch,  and  the  other  on  page  486  of  this  issue, 
in  which  application  is  made  to  the  rein- 
forced-concrete  conduit  solved  by  Mr.  Smith 
in  the  issue  of  May  22  by  the  method  of 
least  work  and  trial  graphical  diagrams, 
demonstrate  the  possibilities  of  purely 
graphical  methods  in  both  speed  and 
accuracy.  This  journal  agrees  with  Mr. 
Whitne>''s  contention  that,  especially  in  the 
case  of  conduits  in  deep  earth  fill,  the  ex- 
ternal loading  is  not  known  within  wide 
limits,  and  that  temperature  effects  are  also 
largely  indeterminate.  Further,  the  as- 
sumed fixed  ends  in  arch  analysis  are  never 
absolutely  rigid  and  unyielding.  Refine- 
ments in  accurate  analysis  are  wholly  un- 
justifiable for  such  problems.  Mr.  Whitney 
has  checked  the  results  of  his  graphical 
methods  with  analytical  values  within  small 
percentages,  indicating  the  possibilities  of 
the  graphical  diagrams.  If  larger  .spans 
and  loading  occur,  so  that  graphical  methods 
become  inadequate,  the  summations  in  his 
equations  can  easily  be  made  analytically  in- 
stead of  using  force  and  equilibrium  poly- 
gatu.  The  chief  advantage  of  his  method 
is  the  entire  elimination  of  all  trial  poly- 
gons and  trial  lines  in  the  graphical  analy- 
sis. A  similar  method  has  been  used  for 
some  time  in  Germany,  and  the  obvious 
superiority  of  this  analysis  in  directness  and 
simplicity  should  commend  itself  to  engi- 
neers in  this  country. 


A  Recipe  and  a  Remedy 

TAKE  about  500  men  from  eight  or  nine 
adjacent  States,  dip  them  in  the  lore  of 
road  work,  bring  them  together  as  delegates 
to  a  convention,  season  them  with  a  number 
of  papers  which  overlap  in  thought  and  are 
general  in  character,  allow  the  whole  to 
simmer  for  three  days,  and  you  have  the 
recent  Northwestern  Road  Congress.  In 
justice  to  the  convention  it  should  be  men- 
tioned that  a  slight  amount  of  seasoning  was 
added  in  the  form  of  short  to-the-point  talks 
by  several  speakers,  but  the  papers  were 
mostly  of  such  a  general  nature  that  there 
was  practicaUy  no  discussion.  Too  much 
time  was  allotted  to  each  speaker.  As  a 
result  the  entire  schedule  was  blocked  and 
many  of  the  papers  were  not  read. 

The  Northwestern  Road  Congress,  and, 
for  that  matter,  many  other  conventions  of 
a  similar  nature  could  well  afford  to  adopt 
the  scheme  followed  by  the  National  Council 
of  Safety  at  its  conventions,  where  the  red 
and  green  electric  light  signal  ."system  for 
speakers  is  used.  The  speaker  is  allotted 
a  certain  time  and  about  4  min.  before  its 
expiration  the  green  light  on  the  chairman's 
•  -xble  is  turned  on,  fla.shing  a  warning  to  the 
orator  to  start  his  concluding  remarks.  Ac 
the  expiration  of  the  time  limit  the  red  light 


glows  its  message,  "Stop."  This  has  a  four- 
fold effect.  It  does  away  with  rambling 
reminiscences  by  the  speaker;  it  keeps  him 
hard  at  it  driving  home  the  points  he  wishes 
to  make;  it  is  a  useful  guide  for  those  in 
the  audience  who  are  waiting  for  other 
papers,  and  it  gives  backbone  to  the  average 
chairman,  who  hesitates  to  cut  short  a 
prominent  speaker  who  has  e.xceeded  his 
time. 

Will  the  time  ever  come  when  papers  of 
a  general  nature  will  be  tabooed  at  con- 
ventions where  men  go  to  get  pointers  and 
new  methods?  The  .symposium  idea,  where 
a  number  of  men  give  their  experience  and 
advice  on  a  single  phase  of  any  particular 
kind  of  engineering,  would  prove  of  value  to 
those  present  and  would  render  the  con- 
vention proceedings  of  any  organization  a 
valuable  addition  to  technical  literature. 


Are  Engineers  Becoming  More 
Practical  ? 

WHETHER  the  intellectual  stimulus  of 
the  world,  induced  by  the  war,  is  af- 
fecting the  engineer  in  the  same  way  that 
it  is  affecting  the  general  public  is  a  prob- 
lem impossible  to  solve  in  definite  terms, 
but  there  are  indications  that  engineers 
are  sensitive  to  present-day  conditions. 
Public  library  withdrawals  indicate  that 
the  materialistic,  commercial  subjects  bear- 
ing on  economics  are  being  studied  as  never 
before.  Theodore  H.  Price,  in  the  October 
World's  Work,  verifies  these  conclusions  at 
the  Chicago  and  New  York  libraries,  where 
the  largest  demands  are  now  along  im- 
mediately practical  rather  than  academic 
lines.  "In  its  genesis,"  says  Mr.  Price, 
"the  struggle  was  inspired  by  a  desire  for 
commercial  dominion  and,  in  its  progress, 
it  has  become  a  test  of  economic  endurance. 
It  is  quite  logical,  therefore,  that  it  should 
bring  commercial  and  economic  subjects 
into  the  foreground  and  set  people  to  think- 
ing how  they  can  repair  the  waste  of  the 
war  while  it  lasts,  profit  by  the  commer- 
cial opportunities  it  offers,  and  pay  the 
debts  incurred  when  it  is  over." 

It  was  reasonable  to  suppose  that  the 
engineer  would  respond  to  this  stimulus 
to  a  much  greater  extent  than  would  the 
layman  and  the  following  indications  are 
that  he  has  done  so.  As  applied  to  him- 
self the  engineer  in  Chicago  and  elsewhere 
is  beginning  to  support  the  newly  formed 
material  welfare  organization,  the  Amer- 
ican A.ssociation  of  Engineers.  In  fifteen 
days  fifty-four  men,  including  a  past-presi 
dent  of  two  National  societies,  several  con- 
sulting engineers  and  contractors  of  note, 
became  members.  The  Western  Society  of 
Engineers  recently  devoted  a  whole  eve- 
ning to  the  discussion  of  the  material  wel- 
fare of  its  members. 

From  the  general  standpoint  the  papers 
read  at  the  International  Engineering  Con- 
gress in  San  Francisco  are  a  good  criterion. 
John  F.  Stevens  linked  business  principles 
with  government  railroads  as  a  necessity. 
F.  H.  Newell  discussed  the  question  "Does 
Irrigation  Pay?"  and  Logan  Waller  Page 
chose  as  his  subject  "Economic  Factors 
All-Important  in  Rural  Highways."    Prof. 


George  F.  Swain  urged  still  more  practical 
methods  in  teaching  engineering. 

With  the  intensive,  materialistic  and  eco- 
nomic pressures  brought  to  bear  on  the 
European  belligerents  they  have  become 
more  or  less  socialized  in  so  far  as  their 
economic  resources  are  concerned.  This 
tendency  is  sure  to  spread  when  the  war 
is  over.  It  is,  therefore,  a  good  time  for 
engineers,  for  their  own  welfare  as  well 
as  for  that  of  their  country,  with  their 
training  in  organization  and  the  economics 
of  material  things,  to  turn  their  energies 
more  than  ever  into  the  larger  spheres  of 
citizenship.  More  engineers  should  become 
city  managers  and  members  of  civic  boards. 
When  positions  which  call  by  statute  for 
engineers  are  not  filled  from  the  ranks  of 
technical  men,  as  is  now  the  case  in  Chi- 
cago, engineering  societies  are  obligated  to 
protest  most  emphatically,  and,  if  need  be, 
to  start  injunction  proceedings  against  the 
city  treasurer  enjoining  him  from  spend- 
ing the  taxpayers'  money  for  salaries  of 
unqualified  men.  Individual  efforts  would 
be  futile.  Co-operation  is  absolutely  nec- 
essary to  secure  results  in  such  cases. 
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Why  the  New  York  Subway  Deckin 
Collapsed 

N  discussing  the  two  recent  subway  con' 
.struction  accidents  in  New  York  the  daily 
press  has  set  forth  many  choice  bits  of 
reasoning  in  explanation  of  the  collapse  o: 
the  street  decking  described  in  the  Engl 
neering  Record  of  Sept.  25  and  Oct.  2i 
These  arguments  agree  only  in  the  matter 
of  reflecting  on  the  engineering  profession. 
As  told  to  the  coroner's  jury,  the  story  of 
the  blasting  foreman,  who  said  he  removed 
several  small  pieces  of  blocking  near  the 
heading  before  firing  the  fatal  blast,  has 
been  seized  on  as  a  complete  explanation 
of  the  collapse  on  Seventh  Avenue  by  a  zeal- 
ous Brooklyn  editor,  who  asks  why  the  engi- 
neers failed  to  discover,  amid  the  general 
wreckage,  that  this  blocking  had  previously 
been  in  place  and  had  been  removed  before 
the  blast  was  fired.  The  report  of  the  com- 
missioner of  accounts  of  New  York  City, 
made  to  the  Mayor,  has  been  widely  exploit- 
ed because  it  scores  the  type  of  street  sup- 
port used  on  the  sections  affected  as  "entire- 
ly unsuited  for  the  purpose  for  which  it  was 
designed."  Nevertheless,  of  the  three  sec- 
tions where  this  type  of  timbering  was 
used,  36  per  cent  of  all  work  on  one,  42  per 
cent  on  another  and  65  per  cent  on  the 
third — the  section  where  the  worst  collapse 
occurred — had  been  completed  on  Sept.  1. 
This  means  that  the  "unfit"  street  support 
had  actually  supported  the  streets  over  these 
sections  for  the  greater  part  of  the  excava- 
tion required  on  them. 

It  is  easy  to  condemn  a  system  of  con- 
struction after  it  has  failed.  This  journal 
was  able  to  do  that  in  pointing  out  edi- 
torially, in  advance  of  the  daily  press  and 
the  reports  of  various  investigating  bodies, 
the  need  for  more  X-bracing  in  the  structure 
which  failed.  The  public  is  even  now 
blaming  the  engineers — and  justly — for  not 
having  foreseen  and  forestalled  this  acci- 
dent. To  do  this  latter  is  much  more  diffi- 
cult, and  that  it  has  been  done  successfully 
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on  the  great  majority  of  the  subway  sec- 
tions now  being  built  is  agreed  by  all  the 
reports  yet  made  public  by  competent  inves- 
tigating bodies. 

The  point  about  the  accident  on  Seventh 
Avenue  overlooked  by  the  commissioner  of 
accounts,  the  press,  and  so  far  by  the 
coroner's  investigation,  and  pointed  out  in 
this  journal  at  the  time  of  the  accident,  is 
the  fact  that  the  car  which  fell  into  the 
cut  had  no  business  where  it  was,  and  that 
its  weight  undoubtedly  contributed  to  the 
extent  of  the  collapse.  Whether  the  fault 
was  that  of  the  blasting  foreman,  of  the 
motorman,  of  the  flagmen,  or  of  general 
practice,  it  was  criminal  negligence  to  allow 
a  car  full  of  passengers  to  stand  over  a  sec- 
tion of  street  on  temporary  supports  while 
a  blast  was  being  fired  beneath.  It  is  well 
to  talk  of  what  engineers  may  do  to  pre- 
vent accidents  of  this  sort,  but  it  must  be 
remembered  that  the  very  existence  of  a 
red  flag  block  about  a  zone  where  a  blast  is 
being  fired  is  proof  that  such  work  entails 
risk,  however  slight  that  risk  may  be  made. 
Entirely  aside  from  the  safeguards  the 
engineers  may  be  able  to  provide,  the  city 
officials,  the  press  and  the  public  have  it 
within  their  power  to  protect  the  public 
from  personal  injury  and  loss  of  life  result- 
ing from  blasting  accidents  by  demanding 
red  flags  blocks  of  the  proper  extent  when 
such  work  is  being  done,  and  by  seeing  that 
proper  attention  is  paid  to  them. 


More  Engineers  Wanted  for  Federal 
Valuation 

ANNOUNCEMENT  was  made  last  week 
in  the  "News  of  the  Week"  of  this 
journal  that  a  new  set  of  non-assembled 
examinations  would  be  held  for  the  senior 
technical  positions,  grade  2  only,  on  the 
Federal  valuation  work.  The  Division  of 
Valuation,  recognizing  the  magnitude  of  its 
task  and  the  certainty  of  adverse  criticism 
if  the  work  should  be  entrusted  to  incom- 
petent men,  has  proceeded  carefully  and 
slowly  with  the  organization  of  its  forces. 
At  present  there  are  about  875  engineers 
in  the  work.  Men  who  passed  the  1913  ex- 
aminations and  have  not  been  called  to  duty 
need  not  think  that  there  is  no  chance  for 
them.  The  regulation  does,  however,  stipu- 
late that  eligibility  lists  shall  expire  after 
one  year  unless  extended  by  the  Civil 
Service  Commission,  and  while  the  1913 
lists  have  heretofore  been  so  extended  it  is 
likely  that  they  will  now  be  allowed  to  ex- 
pire. Therefore  every  man  on  the  list  who 
still  desires  to  get  into  the  work  and  con- 
siders himself  well  qualified  would  do  well 
to  take  the  examination  again  and  strive  to 
obtain  a  higher  rating. 

New  and  old  applicants  alike  should  re- 
member that  in  non-assembled  examinations 
of  this  character  the  examiners  must  neces- 
sarily depend  almost  entirely  on  the  can- 
didate's own  story.  While  the  Division  of 
Valuation  can  easily  run  down  false  claims 
when  making  its  selections  from  the  certi- 
fied lists,  the  original  examiners  cannot  be 
expected  to  fill  the  gaps  left  by  too  modest 
applicants  who  have  failed  to  tell  of  their 
achievements.     It  has  been  suggested  that 


some  of  those  who  were  disappointed  in 
their  ratings  two  years  ago  may  have  taken 
too  much  for  granted  and  failed  to  give 
specific  information.  Titles,  especially  in 
railway  service,  mean  little.  Division  engi- 
neers on  some  roads  have  maintenance  only, 
on  others  construction  only,  on  still  others 
both.  Assistant  engineers  may  be  anything 
from  high  executives  to  senior  draftsmen. 
Work  done  is  far  more  significant  than  titles 
held.  Attention  is  called  to  a  paragraph 
that  appears  in  each  announcement : 

"Great  care  should  be  taken  to  make  the 
statements  in  the  application  form  complete 
and  correct  in  all  details,  as  no  additional 
or  amended  statements  will  be  accepted  by 
the  commission  that  have  not  been  received 
within  thirty  days  after  the  date  of  the 
examination.  Applicants  should  state  fully 
all  experience  having  any  bearing  on  their 
qualifications  for  the  position,  although  part 
of  it  may  be  of  a  character  not  herein  men- 
tioned. Especial  weight  will  be  given  to 
experience  in  valuation  and  unit  cost  work." 

In  this  connection  it  is  suggested  that 
certain  information  of  a  non-technical  na- 
ture is  not  without  value  to  the  examiners. 
If  an  applicant  has  bought  land,  or  admin- 
istered an  estate,  or  managed  a  business,  he 
should  record  that  fact. 

If  a  man  is  about  equally  qualified  in  two 
or  three  lines  it  is  not  necessary  for  him  to 
choose  which  examination  to  take.  He 
should  take  all  for  which  he  is  qualified. 
He  might,  for  instance,  try  for  civil  engi- 
neer, structural  engineer  and  architect,  and 
qualify  for  all  three.  Of  course,  a  wild 
attempt  to  get  into  the  service  somewhere 
by  trying  all  of  the  examinations  would  only 
stamp  a  man  as  a  jack  of  all  trades  and 
master  of  none,  but  genuine  qualifications  in 
two  or  three  lines  would  doubtless  enhance 
his  general  value.  The  Division  of  Valua- 
tion wants  broad  men,  with  good  perspective 
and  balance. 

As  the  applications  must  be  in  by  Nov.  2 
it  behooves  all  who  mean  to  apply  to  get  at 
it  at  once. 


Depth  of  Trickling  Filters  and  Its 
Relation  to  Efficiency 

EXPERIENCE  with  sewage  trickling  fil- 
ters of  different  depths  has  shown  that 
deep  filters  are  relatively  more  efficient  than 
shallow  filters.  A  filter  10  ft.  deep,  for 
example,  can  be  operated  at  a  rate  consid- 
erably more  than  double  that  of  a  filter 
5  ft.  deep  and  made  to  yield  as  good  an 
effluent.  In  some  cases  doubling  the  depth 
has  increased  the  rate  of  efficiency  as  much 
as  five  times.  For  some  time  this  has  been 
a  puzzle  to  sanitary  engineers,  but  the  true 
explanation  seems  to  have  been  given  by 
H.  W.  Clark,  director  of  the  division  of 
water  and  sewage  laboratories  of  the  Massa- 
chusetts State  Department  of  Health.  In 
a  paper  presented  to  the  sanitary  engineer- 
ing section  of  the  American  Public  Health 
Association  at  its  recent  meeting  in  Roches- 
ter and  printed  on  page  477  of  this  issue,  he 
explained  that  the  phenomenon  is  one  re- 
sulting from  the  laws  of  hydraulics;  it  is 
a  physical,  not  a  chemical  or  a  biological 
matter. 


In  any  filter  some  of  the  liquid  courses 
through  the  main  channels  in  a  relatively 
short  time,  while  part  of  it  is  held  in  the 
smaller  channels  because  of  increased  fric- 
tion and  capillarity,  and  thus  takes  a  longer 
time  to  pass  from  the  top  to  the  bottom. 
In  any  filter  the  effluent  is  a  mixture  of 
liquids  that  have  passed  quickly  and  those 
that  have  passed  slowly — that  is,  a  mixture 
of  liquids  scantily  purified  with  liquids  well 
purified.  By  dosing  beds  with  salt  Mr. 
Clark  found  that  in  the  shallow  filters  there 
was  a  much  larger  proportion  of  the  liquid 
which  had  passed  the  filter  rapidly.  In  one 
experiment  it  was  found  that  50  per  cent  of 
the  salt  applied  appeared  at  the  outlet  and 
mingled  with  the  effluent  in  12  min.  in  the 
case  of  a  5-ft.  filter,  but  that  in  a  10-ft. 
filter  of  the  same  material  operating  at  the 
same  rate  it  took  1%  hours  for  an  effluent 
containing  50  per  cent  salt  to  reach  the 
underdrains.  In  various  other  ways  experi- 
ments were  made  to  establish  the  point. 

This  idea  is  not  new  in  filtration.  It 
was  studied  in  the  early  days  of  the  Law- 
rence Experiment  Station,  but  appears  to 
have  been  lost  sight  of.  It  is  more  im- 
portant in  beds  of  coarse  material,  like 
trickling  filters,  than  in  fine  sand  beds. 

The  subject  opens  up  some  interesting 
topics  for  discussion.  Filter  efl[luents  must 
be  regarded  as  composite  liquids,  as  mix- 
tures of  large  proportions  of  waters  thor- 
oughly purified  with  small  proportions  of 
waters  purified  less  thoroughly.  The 
efficiency  is  a  measure  of  the  ratio  of 
the  one  to  the  other.  That  there  must  be 
differences  between  coarse  sands  and  fine 
sands  in  this  respect  is  obvious,  and  it  is 
also  obvious  that  it  is  the  finer  particles 
of  the  sand  filling  in  the  spaces  between 
the  larger  grains  that  determines  the  time 
of  percolation  and,  accordingly,  the  rate  of 
mingling  of  the  current  threads  within 
the  filter.  It  was  for  this  reason  that  the 
effective  size  of  filter  sand  was  established 
near  the  lower  sizes  of  the  constituent 
grains  instead  of  at  the  size  of  the  median 
grain.  In  the  case  of  trickling  filters  no 
effort  has  been  made  to  control  the  time  of 
percolation  except  by  altering  the  depth  and 
the  limiting  sizes  of  the  grains.  Perhaps 
the  ideas  represented  by  the  terms  "effect- 
ive size"  and  "uniformity  coefficient"  con- 
not  be  applied  to  broken  stone,  but  it  would 
be  well  to  have  this  subject  more  carefully 
studied. 

If  a  filter  efl[luent  is  a  composite  of  small 
volumes  of  liquids  imperfectly  filtered  with 
large  volumes  perfectly  filtered,  wherein 
does  this  differ  from  the  dilution  of  raw 
sewages  with  clean  river  water?  That 
there  are  some  differences  is  obvious,  the 
larger  particles  of  suspended  matter  being 
completely  removed  in  the  one  case  and  not 
in  the  other;  but  what  about  bacteria  and 
dissolved  organic  matter?  There  are  im- 
portant questions  here  involved  which  the 
opponents  of  the  dilution  method  would  do 
well  to  consider.  Mr.  Clark's  paper  should 
stimulate  anew  the  interest  in  the  physical 
problems  of  water  and  sewage  purification 
as  well  as  the  relations  between  hydraulics 
and  the  chemical  and  biological  processes  in 
purification  plants  of  all  kinds. 
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Section  of  New  York  Elevated  Rebuilt  Under 
Heavy  Traffic  Without  an  Accident 

Complicated  Layout  Made  Planning  of  Erection  Difficult    Top  Flanges 
Removed   to  Set  Girders — Close  Quarters   Required  Special   Rigging 


DURING  the  eleven  months  prior  to 
September  the  elevated  lines  centering 
at  Chatham  Square  in  New  York  City  have 
been  entirely  rebuilt  at  a  uniformly  rapid 
rate  to  accommodate  a  new  and  enlarged 
track  la>'out.  This  work  involved  placing 
6076  tons  of  steel,  and  was  done  without 
holding  up  a  single  train  on  these  lines, 
which  were  operated  on  90-sec.  headway, 
without  killing  or  seriously  injuring  a  sin- 
gle workman  or  a  single  passer-by  in  this 
congested  district,  and  without  delaying 
street  traffic  at  any  time  more  than  18  min. 
The  highest  tonnage  of  steel  set  in  any 
one  month  was  1159  tons  placed  in  June, 
1915. 

This  part  of  the  Manhattan  elevated  im- 
provements, known  as  section  1,  included 
some  of  the  heaviest  and  most  difficult  re- 
placement work  of  all  the  New  York  ele- 
vated improvements.  At  Chatham  Square 
the  Second  and  Third  Avenue  elevated  lines 
come  together,  and  extend  south  in  two 
branches,  one  to  South  Ferry  and  one  down 
Park  Row  to  Brooklyn  Bridge.  Section  1 
includes  the  elevated  lines  for  a  short  dis- 
tance above  Chatham  Square  on  the  Bow- 
er}*, and  the  lines  below  Chatham  Square 
on  Park  Row  to  the  end  of  the  line 
at  Brooklyn  Bridge,  and  on  the 
New  Bowery  and  Pearl  Street  to 
the  Franklin  Square  Station. 

The  construction  on  Pearl  Street, 
the  New  Bowery  and  the  Bowery 
involved    a    double-track    "hump" 
which   will  carry   trains   over  the 
cracks  at  Chatham  Square  for  oper- 
ation from  the  Third  Avenue  line  to 
South  Ferr>-.  The  work  at  Chatham 
Square  Station  and  on 
Park  Row  involved  a 
nearly    complete    re- 
newal of  the  old  struc- 
ture, changes   in  the 
location  of  platfornu 
and  in  the  alignment 
of    tracks,    and    the 
building    of    a    four- 
track     structure     on 
Park       Row      which 
starts   with   all   four 


tracks  at  grade  and  ends  at  Brooklyn  Bridge 
in  a  double  deck. 

Order   of   Construction    Carefully 
Planned 

The  layout  of  the  old  and  new  tracks  is 
shown  in  the  accompanying  drawing.  The 
two  west,  or  lower-deck,  tracks  on  Park 
Row  will  be  used  for  Third  Avenue  trains, 
while  the  two  east,  or  upper-deck,  tracks 
will  connect  with  the  Second  Avenue  line. 
The  problem  of  where  to  start  work  so  as  to 
secure  uniform  progress  and  keep  a  large 
enough  force  to  insure  rapid  completion 
effectively  employed  at  all  times  was  a 
complicated  one.  It  received  considerable 
attention  from  the  engineers  of  the  Inter- 
borough  Rapid  Transit  Company,  and  the 
main  features  of  the  erection  scheme  first 
outlined  were  carried  out  with  little  change 
and  with  great  success  by  the  contractors. 

First,  the  old  signal  tower  on  the  west 
side  of  Chatham  Square,  which  interfered 
with  the  new  southbound  Park  Row  tracks, 
was  taken  down  and  replaced  by  a  new 
structure  at  the  corner  of  Division  Street 
and  the  Bowery.  Next,  a  stiffleg  derrick 
set  the  first  panel  of  steel  at  the  north  end 


west  of  Chatham  Square  and  erected  on  it 
a  traveler,  facing  south.  This  traveler 
then  erected  the  new  southbound  Third 
Avenue  track,  the  girders  under  the  new 
west  platform  and  part  of  the  new  west 
center  track  down  to  the  lower  end  of  the 
platform.  From  this  point  the  new  cross- 
girders,  columns  and  stringers  required  to 
join  on  to  the  existing  tracks  were  put  up 
with  a  ginpole  by  a  hoist  on  the  street. 
The  southbound  Third  Avenue  track  was 
then  connected  and  operated,  while  a 
"jinny-wink"  set  east  of  the  new  platform 
took  out  the  old  southbound  track  and  fin- 
ished setting  steel  for  the  new  track  east 
of  the  new  west  platform.  This  track  was 
then  put  in  service  for  northbound  traffic, 
leaving  the  old  sweep  across  the  center  of 
the  Square  entirely  clear  for  reconstruc- 
tion. The  derrick  was  set  up  again  where 
it  could  replace  the  north  panels  of  this 
sweep.  As  soon  as  this  was  done  a  large 
traveler  was  erected  which  put  in  the  two 
east  tracks  and  followed  them  down  to  the 
end  of  the  double  deck  at  Brooklyn  Bridge. 
The  "jinny-wink,"  moved  over  from  the 
new  northbound  track,  backed  away  from 
this  traveler,  removing  the  old  steel,  to  the 


indAve- 
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Forrner  Condifwo  ond  First  Srep  _  Pin^,    condition 

COMPLICATED  SECTION  WAS  REBUILT  IN  A  YEAR  WITHOUT  SERIOUS  ACCIDENT  AND  WITH  NO  DELAY  TO  TRAFFIC 
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FIRST   STEP,   PARK   ROW   LINE  FROM  CHATHAM  SQUARE 


INTERMEDIATE    STEP,    PARK    ROW  BELOW   CHATHAM   SQUARE 


point  on  Park  Row  near  Pearl  Street  where 
the  old  structure  ran  into  the  two  tracks 
in  operation.  Here  the  "jinny-wink"  was 
taken  down. 

Meanwhile,  starting  at  Pearl  Street  and 
working  south,  a  crew  armed  with  ginpoles 
and  hoisting  engines  were  shoring  the  ex- 
isting track  stringers,  reinforcing  or  re- 
placing the  old  cross  girders,  and  erecting 
double-deck  columns  in  place  of  the  old 
ones. 

Work  on  New  Bowery 

The  largest  traveler  used  on  the  section 
was  started  at  the  south  end  of  the  "hump" 
on  the  New  Bowery  line.  It  moved  north, 
replacing  the  old  cross  girders  and  erect- 
ing the  double-track  "hump"  on  them 
across  Chatham  Square  and  up  the  Bowery 
to  the  end  of  the  section  near  Pell  Street. 

Much  temporary  work  was  also  required 
while  new  bridges,  stairs  and  platforms 
were  being  built  for  handling  passengers, 
both  at  Chatham  Square  and  at  Brooklyn 
Bridge. 

Erection  Proceeds  Backward 

In  putting  up  a  new  structure,  the  col- 
umns are  generally  erected  first,  then  the 
cross  girders  and  finally  the  stringers.  In 
the  erection  on  Park  Row  this  order  was 
exactly  reversed.  The  stringers,  which, 
for  the  lower  deck,  were  the  old  ones, 
were  already  in  place.  They  were  blocked 
up  on  girders  spanning  the  street  on  both 
sides  of  each  bent,  which  were  carried  on 
timber  towers.  At  one  time  during  the 
erection  there  was  actually  a  greater 
weight  of  steel  in  this  falsework  than  in 
what  was  left  in  place  of  the  elevated 
structure  itself.  The  old  cross  girders  and 
columns  were  taken  out  while  the  tracks 
were  supported  in  this  way  without  in  the 
least  disturbing  traffic. 

The  new  cross  girders  were  put  up  in 
advance  of  the  new  columns,  as  the  brack- 
ets on  the  latter  would  not  have  let  the 
girders  go  up  if  the  columns  had  been 
placed  first.  To  get  these  girders  past  the 
ends  of  the  adjoining  stringers  the  top 
flanges  of  some  of  them  had  to  be  taken 
off.  The  girder  would  be  raised  to  clear 
street  traffic  by  a  ginpole  at  each  end,  and 
blocked  up  from  the  towers  supporting  the 
track.  The  top  flange  would  then  be  lifted 
off  complete,  and  tilted  so  that  it  could  be 
wriggled  or  rolled  up  between  the  ends  of 
the  stringers  and  put  where  it  belonged. 
The  rest  of  the  girder  was  then  raised  af- 
ter it,  assembled  and  blocked  in  place,  and 
connected  to  the  stringers.     The  columns 


were  then   set,   the  two-story   ones  being 
handled   all   in   one  piece. 

"Chicago  Derricks"  Work  Well 

Where  the  top  flange  could  not  be  placed 
by  this  method,  it  was  slid  in  from  the  end 
after  the  rest  of  the  girder  was  erected. 
For  this  service  a  "Chicago  derrick,"  made 
by  stepping  one  of  the  ginpoles  against  the 
last  column  set,  and  guying  it  back  to  the 


traveler  on  new  bowery 

column  so  that  it  could  be  used  as  a  boom, 
proved  useful.  When  clearances  would  not 
allow  this  method,  the  top  flange  would  be 
taken  entirely  apart,  the  angles  worked  up 
through  the  ends  of  the  stringers,  the  rest 
of  the  girder  set,  and  the  wide,  thin  cover 
plates  rolled  in  from  one  end.  This  was 
done  by  curling  the  plate,  entering  one  end, 
holding  up  the  middle  of  the  plate  near  the 
entering  point  with  the  "Chicago  derrick," 
and  holding  down  the  tail  of  the  plate  with 


a  set  of  falls  to  make  it  clear  adjoining 
buildings.  The  plate  would  then  be 
dragged  around  this  curved  path  with  an- 
other set  of  falls,  feeding  into  place  like  a 
stiff  ribbon. 

A  number  of  these  cross  girders  were 
received  "knocked  down,"  and  each  piece, 
consisting  of  cover  plates,  flange  angles 
and  web  in  three  sections,  was  erected  sep- 
arately, the  girders  being  assembled  and 
riveted  in  place.  This  method  was  necessi- 
tated by  the  narrowness  of  the  street  and 
the  arrangement  at  some  points  of  the 
shoring  required  to  support  the  track 
stringers. 

The  largest  girder  set,  at  Duane  Street 
and  Park  Row,  weighed  30  tons,  and  re- 
quired 18  min.  to  drag  it  into  place,  raise 
it  clear  of  traffic  and  block  it  up  on  the 
timber  towers. 

Tall  Ginpoles  Used 

The  gin  poles  used  on  this  work  had  to 
be  leaned  toward  their  load  and  handled 
on  a  main  guy  and  two  side  guys,  as  the 
narrow  street  gave  no  room  to  spread  out 
guys  in  the  usual  fashion.  This  rigging 
was  carefully  done,  and  handled  very  suc- 
cessfully. In  one  instance  a  56-ft.  ginpole 
was  required.  Many  of  the  tallest  columns, 
however,  some  weighing  8  tons,  were  set 
with  35  or  40-ft.  ginpoles,  made  of  single- 
length  12  X  12-in.  timbers.  Where  it  was 
not  possible  to  set  a  pole  at  each  end  of  a 
girder  to  raise  it,  two  sets  of  falls  on  each 
side,  making  a  pair  at  each  end  of  the 
girder,  were  used.  Each  pair  was  joined 
by  a  short  sling  passing  under  the  girder, 
and  the  upper  block  of  each  set  of  falls 
was  hitched  to  a  beam  resting  on  the  ele- 
vated structure  itself. 

Pearl  Street  Girders  Erected  in  Three 
Parts 

Two  of  the  new  girders  under  the  Chat- 
ham Square  station  were  slid  into  place 
from  one  end  on  blocking.  The  old  ele- 
vated on  Pearl  Street  and  the  New  Bowery, 
like  that  on  the  Bowery,  consisted  of  two 
independent  tracks,  each  carried  on  top 
of  a  row  of  columns  at  the  side  of  the 
street  and  connected  at  intervals  by  cross 
bracing.  These  columns  were  reinforced 
at  the  top  and  connected  by  cross  girders 
which  carried  the  double-track  "hump." 
The  middle  sections  of  most  of  these 
girders  on  Pearl  Street,  which  rested  on 
top  of  the  old  columns,  were  spliced  in  the 
field  to  the  end  sections.  The  ends  were 
raised  over  the  street  and  slid  on  top  of 
the  columns  between  the  old  stringers.   The 
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"HUMP"  ON  NEW  BOWERY  STARTED,   RECONSTRUCTION  ON  PARK  ROW  WELL  ALONG 


middle  sections  could  then  be  raised  and 
connected  to  the  two  ends. 

On  the  New  Bowery,  where  the  old  track 
grade  is  well  above  the  street,  the  new 
girders  framed  into  the  sides  of  the  ex- 
isting columns,  instead  of  resting  on  top  of 
them.  Here  brackets  were  first  riveted  to 
the  posts.  The  girders  were  then  landed 
on  these  brackets,  and  the  end-connection 
angles  and  bottom  flanges  drilled  to  match 
in  place.  On  account  of  the  irregularities 
of  the  old  structure,  which  has  been  in 
service  thirty-seven  years,  this  work  could 
not  possibly  have  been  done  in  the  shop. 
Much  of  the  old  steel  had  to  be  plumbed 
and  realigned.  Nearly  every  pair  of  old 
track  stringers  on  Pearl  Street  had  to  be 
cut  off  or  lengthened,  and  many  of  them 
dragged  endwise  for  short  distances  to 
match  up  with  the  new  steel.  This  feature 
of  the  work  had  been  carefully  measured 
and  detailed,  and  worked  out  very  ac- 
curately. 

EQinPHENT  Used 

Two  of  the  main  travelers  and  the  der- 
rick were  equipped  with  electric  hoists, 
while  the  third  traveler,  which  built  the 
New  Bowery  "hump,"  had  a  steam  hoist. 
Three  electric  hoists  and  several  steam 
hoists  were  used  on  the  street  to  operate 
the  ginpoles  and  "jinny-wink."  These 
were  moved  by  running  the  hoisting  line 
out  ahead  and  dragging  them  along  on 
their  skids.  Compressed  air  was  supplied 
all  over  the  section  through  .3-in.  lines  by 
a  310-ft.  compressor.  This  was  locate(i 
with  a  boiler,  on  the  street  under  the  Chat- 


ham Square  station.  Wire-rope  slings 
were  used  in  preference  to  chains  in  all 
rigging,  and  the  contractors  are  well  satis- 
fied with  the  results  from  a  safety  point 
of  view. 

The  Manhattan  elevated  improvements 
are  being  designed  and  supervised  by  the 
Interborough  Rapid  Transit  Company, 
George  H.  Pegram,  chief  engineer,  F.  W. 
Gardiner,  principal  assistant  engineer  and 
S.  Johannesson,  general  assistant  engineer. 
H.  C.  Soest  is  assistant  engineer  in  charge 
of  section  1.  The  contractors  for  this  work 
are  the  T.  A.  Gillespie  Company,  executive, 
the  Terry  &  Tench  Company,  Inc.,  and  the 
Snare  &  Triest  Company.  Edward  J. 
Govern,  vice-president  of  the  T.  A.  Gilles- 
pie, Company,  has  general  direction  of  the 
work.  H.  D.  Robinson  is  chief  engineer 
for  the  Terry  &  Tench  Company,  Inc.,  and 
several  sections,  including  section  1,  are  in 
direct  charge  of  W.  R.  Coppage,  su- 
perintendent for  the  same  company.  J.  T. 
Watkins  has  had  charge  of  the  erection  of 
section  1. 


Draw    Diagrams    for    Beams 
Reinforced  for  Compression 

W.  W.  Clifford  and  C.  H.  Mangold  Give  Graphical 

Solution  for  Formulas  of  Joint  Committee 

Which  Are  Useful  in  Investigations 

THE  DISCUSSION  published  by  W.  W. 
Clifford  and  C.  H.  Mangold  in  the  Sep- 
tember Journal  of  the  Boston  Society  of 
Civil  Engineers  of  a  paper  on  "Some  Spe- 
cial  Methods   of   Reinforced-Concrete   De- 


sign" in  the  same  issue  by  M.  J.  Lorente, 
presented  Sept.  15,  contains  useful  graph- 
ical diagrams  for  the  investigation  of  beams 
reinforced  on  the  compression  side. 

The  accompanying  graphical  solution  of 
the  standard  formulas  for  fc  and  ;  (using 
standard  notation)  has  been  found  to  be 
simple  and  useful.  These  are  curves  giving 
}  with  p'  and  k  as  co-ordinates  superim- 
posed upon  similar  curves  for  p.  The  curves 
given  are  for  three  values  of  d'/d,  0.05, 
0.10  and  0.15,  which  will  cover  most  prac- 
tical cases.  The  curves  for  the  value  of 
d'/d  next  larger  than  the  actual  value  will 
give  a  small  percentage  on  the  side  of  safe- 
ty, and  be  well  within  the  precision  of  the 
actual  work.  For  special  cases  interpola- 
tion between  the  curves  is  easily  made. 

As  an  example  of  the  use  of  the  diagrams, 
assume  the  investigation  of  a  beam  which 
has  an  external  bending  moment  of  1,625,- 
000  in.-lb.,  d'/d  =  0.10,  d  =  21  in.,  p  = 
0.025,  p'  =  0.02,  and  an  area  of  tension  steel 
of  6.30  sq.  in.;  n  is  assumed  to  be  15.  En- 
tering the  middle  group  of  curves  (d'/d  = 
0.10)  at  the  top,  where  the  value  of  p'  is 
0.02,  and  dropping  vertically  downward  to 
the  p  =  0.025  curve,  we  read  k  =  0.45  and 
;■  =  0.876.     Then 

f   = -K  -  1,625,000 

^'  "  Ajd  ~  6.30  X  0.876  X  21  ~      ' 
and 


fc/. 


0.45  X  14,000 


w(l  — fc)       15(1  —  0.45) 


=  763 


Illinois  Utilities  Commission  Adopts 
Water  Service  Rules 

ILLINOIS  water  service  rijles  were  re- 
cently adopted  by  the  Public  Utilities  Com- 
mission. Some  of  them  are  as  follows :  Re- 
cording pressure  gages  must  be  maintained 
in  towns  of  300  population  or  more.  Meter 
bills  must  show  the  amount  of  water  fall- 
ing between  each  pair  of  limits  where  a 
sliding  scale  is  in  effect.  Consumers  and 
fire  departments  must  be  notified  six  hours 
in  advance  if  the  service  is  to  be  inter- 
rupted. Meter-testing  facilities  must  be 
provided  unless  specifically  excused.  Lim- 
iting errors  for  one-eight  and  one-half  flows 
are  4  per  cent,  and  for  full  flows,  2  per  cent. 
The  frequency  of  tests  is  as  follows :  %-in. 
meters  every  ten  years  or  after  passing 
100,000  cu.  ft. ;  %-in.  meters  in  eight  years, 
or  150,000  cu.  ft. ;  1-in.  meters  six  years, 
or  300,000  cu.  ft. ;  and  all  large  meters  every 
four  years.  A  free  test  may  be  granted  a 
consumer  if  the  meter  have  not  been  tested 
within  a  year.  The  fee  for  1-in.  sizes  and 
smaller  in  service  less  than  twelve  months 
is  $2.  For  sizes  up  to  2  in.  the  charge  is 
$5.  If  the  meter  is  more  than  2  per  cent 
fast  the  utility  shall  pay  the  consumer  the 
amount  of  the  fee. 
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Highway  Superintendent   of  Cook  County, 
Illinois,  Simplifies  Filing  System 

Road  and   Bridge  Plans  Are  Indexed  by  Logarithmic  Desig- 
nations Which   Show  Their  Precise  Location  in  the  County 


ALL  DATA  relating  to  roads  and 
bridges  in  Cook  County,  111.,  are  filed 
relative  to  their  location  in  the  county, 
rather  than  to  their  name.  This  method 
was  selected  by  George  A.  Quinlan,  county 
superintendent  of  highways,  for  the  reason 
that  in  discussing  a  bridge  one  usually 
looks  on  a  map  to  find  its  location.  Finding 
it  on  the  map,  by  the  Cook  County  system, 
locates  it  in  the  file.  This  is  accomplished 
by  means  of  a  numbering  scheme  in  which 
by  the  arrangement  of  numbers  in  a  loga- 


township,    section    one,    would    be   labeled 
1.201. 

It  frequently  happens  that  a  bridge  is 
constructed  on  a  section  line.  In  order  to 
prevent  cross  filing  of  a  bridge  in  one  town- 
ship in  two  sections  it  was  decided  that  a 
bridge  or  culvert  on  section  lines  would 
take  the  number  of  the  section  south  or 
west  of  it.  Thus,  a  bridge  in  Barrington 
township  on  the  east-and-west  line  between 
sections  17  and  20  would  be  1.220,  al- 
though   it   is   partly   in   section    17.     This 


Unless  they  are  on  section  lines  there  is 
added  the  classification  of  A,  B,  C  or  D, 
relative  to  their  position  with  respect  to 
the  distinguishing  section-line  road.  For 
example,  the  first  north-and-south  road  in 
Barrington  township  would  be  1.101  and 
would  be  on  the  west  section  line  of  the 
first  sections  of  that  township.  Then 
I.IOIA  would  be  the  first  road  to  the  right 
of  it  in  the  same  section.  If  a  road  runs 
along  a  section  line  for  one  mile,  and  is 
then  closed  and  extends  east  or  west,  the 
number  ceases  when  it  turns  off. 

In  view  of  the  fact  that  there  are  at 
the  most  seven  section  lines  to  a  township, 
those  roads  running  north  and  south  would 
have  mantissas  from  0.101  to  0.113.  The 
roads  east  and  west  would  have  from  0.102 
to  0.114.  For  roads  that  run  diagonally,  in 
a  northeasterly  or  northwesterly  direction. 


THIS  SAMPLE  MAP  OF  PART  OF  BARRINGTON  TOWNSHIP  SHOWS   HOW  THE  NUMBERING  SYSTEM  IS  APPLIED 


rithmic  form  one  can  tell  the  township,  sec- 
tion and  number  of  the  bridge.  Thus,  when 
a  farmer  from  Barrington  township  wan- 
ders into  the  office  to  see  the  county  su- 
perintendent about  "that  bridge  near  the 
Methodist  Church  west  of  the  railroad," 
the  superintendent  goes  to  a  large  county 
map  on  the  wall  and  finds  that  the  bridge 
is  in  section  20.  He  then  combines  the 
township  and  section  numbers,  obtains  the 
logarithmic  file  number  and  within  a  min- 
ute or  two  after  the  farmer's  question  has 
all  data  relative  to  the  bridge  in  question 
at  hand. 

Applying  the  Numbers 

For  bridges  a  characteristic  or  index 
number  is  given  to  each  township  in  the 
county,  according  to  its  position  alphabeti- 
cally; thus,  Barrington  is  labeled  No.  1, 
Bremen  No.  2  and  Calumet  township  No. 
3.  The  mantissas  reserved  for  the  bridges 
in  a  township  are  from  0.200  to  0.299.  These 
figures  are  placed  so  that  the  digit  before 
the  decimal  point  indicates  the  township 
and  those  following  designate  the  section 
number.      Thus,    a    bridge    in    Barrington 


rule  is  also  applied  to  a  bridge  that  lies  on 
the  dividing  line  of  a  township.  If  there 
is  more  than  one  bridge  in  a  section  the 
letters  A,  B,  C  or  D  follow  the  section  num- 
ber when  the  bridge  is  on  an  east-and-west 
road,  and  M,  N,  0  or  P  when  it  is  on  a 
north-and-south  road. 

Where  culverts  or  bridges  are  let  by  con- 
tract, if  more  than  one  is  built  in  the 
same  township,  although  they  are  in  vari- 
ous sections,  the  contract  is  filed  under 
the  general  heading  of  bridges  for  the 
township  and  takes  the  designating  number 
of  the  township,  such  as  1,200.  A  note 
stating  that  the  culvert  will  be  found  under 
that  particular  general  classification  is  filed 
under  its  proper  location. 

How  Roads  Are  Designated 

Correspondence  relative  to  road  con- 
tracts and  plans  is  filed  in  somewhat  the 
same  manner  as  for  bridges,  that  *is,  each 
township  has  its  number.  The  roads  are 
numbered  according  to  their  direction  and 
location.  The  mantissas  of  township  roads 
range  from  0.100  to  0.199.  All  roads  running 
north  and  south  are  given  an  odd  number. 


mantissas  above  0.150  are  used — odd  for 
those  running  in  a  northwesterly  direction 
and  even  for  those  running  northeasterly. 

Classifying  the  Roads  on  Cards 

In  the  inspection  of  roads  it  was  the  in- 
tention to  submit  an  annual  report,  and  in 
this  to  state  the  condition  of  all  highways 
in  the  county  and  show  the  materials  of 
which  the  various  roads  were  built.  To  get 
these  data  a  map  of  the  county,  drawn  to  a 
scale  of  1  in.  =  1  ft.,  was  cut  up  into  its 
respective  townships  and  pasted  on  cloth. 
These  cloth-backed  township  maps  have 
been  bound  loosely  about  pocket  size,  and 
every  time  a  road  is  traveled  there  is 
marked  on  the  map  in  ink  the  material  of 
which  the  road  is  made  and  its  approxi- 
mate length  as  shown  by  an  automobile 
speedometer.  At  the  end  of  the  day  a 
road-inspection  card  is  made  out,  and  sep- 
arate cards  are  made  out  for  each  classi- 
fication of  the  road.  These  cards  are  then 
filed  in  a  small  index,  and  are  located  ac- 
cording to  the  number. 

Complete  information  in  regard  to  each 
bridge  is  filed  in  an  envelope  on  bridges. 
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However,  for  handy  indexing  and  a  thor- 
ough idea  as  to  the  condition  of  each  bridge 
and  date  of  its  last  inspection,  a  bridge- 
inspection  card  is  kept.  This  card  is  filed 
in  an  index  system  of  bridges  and  by  its 
number  can  be  found  readily  when  needed. 
It  is  also  cross  filed,  so  that  when  the 
bridge  is  inspected  the  following  year  only 
a  report  as  to  its  condition  and  general 
information  need  be  made  on  the  inspec- 
tor's card.  On  the  back  of  the  bridge  card 
a  small  sketch  of  the  existing  structure  is 
drawn  with  a  few  essential  dimensions. 
Photographs  of  the  bridge  are  taken  from 
time  to  time  and  attached  to  the  card.  A 
postcard  autographic  camera  is  used  and 
the  notation  on  the  film  is  printed  out. 

For  construction  reports  on  all  bridges 
built  at  the  expense,  whole  or  in  part,  of 
the  county,  the  inspector  in  charge  fills  out 
a  daily  postcard  report.  This  report  gives 
the  number  of  hours  worked  and  the  per- 
centage of  the  different  elements  of  the 
work  completed.  As  soon  as  these  daily  re- 
ports are  received  they  are  tabulated  and 
pigeon-holed  under  the  name  of  the  job. 
When  the  work  is  finished  the  cards  are 
taken  out,  tied  together  and  filed  in  a  com- 
partment reserved  for  completed  bridges. 

The  inspector  also  keeps  a  book  of  the 
labor  record  of  the  job  for  the  various 
items,  material  and  piling  data,  as  well  as 
gravel  and  sand  tests.  In  the  back  of  the 
book  are  the  instructions  from  the  engi- 
neer relative  to  the  work.  A  separate  book 
is  kept  for  each  job,  and  when  the  work 
is  completed  the  daily  cards  are  checked 
with  the  bridge  cost-record  book.  The  data 
contained  is  also  placed  on  cost-record 
cards,  which  are  posted  weekly. 


Bumping  Posts  That  Do  the 
Work  Demanded 

Steel   Buffer  Anchored   to  Heavy  Blocks   of  Con- 
crete Prevents  Runaway  Cars   from  Crashing 
Through  Into  Waiting  Room 

WHEREVER  there  are  stub  railroad 
tracks  trains  or  moving  cars  are 
bound  to  overrun  their  ends  occasionally. 
In  passenger  terminals  this  is  obviously 
fraught  with  danger  to  the  users  of  the 
station;  there  have  been  instances  of  per- 
sons on  the  concourse  being  run  down  and 
killed,  and  even  of  trains  passing  entirely 
across  the  concourse  and  crashing  into  or 
through  the  station  building.  On  the  other 
hand  the  time  element  in  the  movement  of 
trains  into  such  terminals  is  usually  vital, 
and  the  trains  must  be  got  in  quickly.  Hence 
when  the  Hoboken  terminal  of  the  Dela- 


ware, Lackawanna  &  Western  Railroad  was 
built  it  was  assumed  that  there  would  be 
occasional  accidents  and  an  attempt  was 
made  to  provide  a  mass  that  would  take  a 
heavy  shock.  The  success  of  the  design 
has  been  such  that  similar  posts  were  used 
in  the  trainshed  of  the  Grand  Trunk  Rail- 
way at  Ottawa,  that  of  the  Chicago  &  North 
Western  Railway  at  Chicago,  the  new  Lack- 
awanna station  at  Scranton  and  the  Jersey 
City  terminal  of  the  Central  Railroad  of 
New  Jersey  recently  rebuilt.  They  are  also 
being  installed  in  the  new  Buffalo  terminal 
of  the  Lehigh  Valley  Railroad.  The  latest 
proof  of  the  effectiveness  of  this  type  of 
bumper  occurred  Aug.  17  at  the  Hoboken 
terminal,  when  a  string  of  six  steel  coaches 
struck  one  of  the  posts  a  terrific  blow  and 
raised  its  outer  end  several  inches,  but 
stopped  instantly  with  injury  only  to  the 
post  and  the  end  coach. 

Fig.  1  shows  the  details  of  the  latest 
design  for  this  type  of  post  where  a  pile 
support  is  required — that  to  be  installed 
for  some  of  the  tracks  at  Buffalo.  The 
Hoboken  and  Jersey  City  posts  differ  only 
in  minor  details.  The  post  consists  essen- 
tially of  a  steel  built-up  block  provided  with 
an  ordinary  Ellis  bumping  head  and  se- 
curely anchored  to  two  large  blocks  of  con- 
crete, which  in  turn  are  anchored  to  piles, 
the  heads  of  which  are  embedded  in  and 
anchored  to  the  concrete.  Thus  the  entire 
mass  is  monolithic,  and  unless  it  is  broken 
in  two  it  cannot  be  moved  far  without  pull- 
ing or  shearing  the  piles.  The  bumping 
head  is  high  enough  to  catch  the  car  body 
instead  of  the  coupling. 

Cost  of  Bumper 

The  depths  of  the  blocks  will  of  course 
depend  on  the  elevation  of  top  of  rail  above 
continuous  water  to  protect  the  piles.  The 
Buffalo  design  calls  for  19.1  cu.  yd.  of  con- 
crete per  bumper,  which  should  cost  less 
than  $200.  In  all  of  the  designs  where  piles 
are  used  there  are  ten  piles  per  bumper, 
which  would  cost  about  $100.  The  actual 
.steel  used  at  Jersey  City  was  7764  lb.  per 
bumper.  Under  average  conditions  this 
would  cost  approximately  SVo  cents  per 
pound  in  place,  or  $270  for  the  steelwork. 
Hence  the  cost  of  the  complete  bumper 
would  be  about  $600. 

Part  of  the  Buffalo  terminal  is  on  hard 
ground  where  no  piles  are  required.  Here 
the  concrete  base  will  be  of  the  design 
shown  in  Fig.  2,  with  the  two  blocks  of 
concrete  combined  into  one  long,  shallower 
strip  involving  about  the  same  amount  of 
concrete.  With  the  piles  eliminated  the 
cost  of  this  type  would  be  about  $500. 
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FIG.  2 — SUBSTRUCTURE  WITHOUT  PILES 

Still  another  variation  in  the  substruc- 
ture is  found  on  the  south  tracks  at  Ho- 
boken, which  come  outside  an  old  bulkhead 
crossing  the  ends  of  the  tracks  diagonally. 
The  triangle  outside  this  bulkhead  is  on 
new  fill  carried  on  a  heavy  platform  at  the 
water  level,  and  the  bumpers  rest  directly 
on  the  platform. 

The  bumper  struck  Aug.  17  was  one  of 
those  on  the  old  fill.  The  train  consisted 
of  six  engineless  steel  coaches  which  were 
being  shunted  into  the  trainshed,  and  while 
their  speed  is  more  or  less  conjectural,  it 
has  been  estimated  at  nearly  12  miles  per 
hour.  The  Ellis  head  was  broken,  the  top 
of  the  steel  block  was  somewhat  battered, 
and  the  entire  structure  was  driven  ahead 
about  6  in.  and  slightly  rotated,  the  outer 
end  rising  about  4  in.  The  end  of  the 
coach  was  also  somewhat  crushed  and  the 
rails  were  bent,  shearing  off  some  of 
the  fastenings,  but  the  train  did  not 
ride  the  bumper,  and  the  picket  fence  bound- 
ing the  concourse  was  not  touched. 

The  effectiveness  of  the  bumper  was  also 
shown  last  year  at  the  Jersey  City  terminal 
when  a  five-car  train  with  locomotive  ran 
head  on  into  one  of  them.  There  was  no 
rotation,  the  mass  simply  pushing  ahead 
21/2  in.,  the  piles  evidently  being  driven 
ahead  with  the  rest  of  the  mass. 

The  bumpers  at  Hoboken  were  designed 
and  constructed  under  the  direction  of 
Lincoln  Bush,  consulting  engineer,  of  New 
York  City,  who  was  at  that  time  chief  en- 
gineer of  the  Delaware,  Lackawanna  & 
Western  Railroad.  Mr.  Bush  also  designed 
those  for  the  Scranton,  Jersey  City  and 
Buffalo  stations,  his  design  also  being  used 
at  the  other  points  noted. 
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Paving  a  Leading  Factor  in  City  Betterment 
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Napped  or  Recut    Granite   Paving 
in  Baltimore 

By  R.  M.  COOKSEY 

Principal  Assistant  Engineer,  Baltimore  Paving 

Commission 

THE  first  work  undertaken  along  this 
line  was  the  re-heading  and  re-jointing 
■of  old  blocks.  This  did  not  prove  satisfac- 
tory, for  in  re-heading  it  was  often  neces- 
sary to  cut  as  much  as  2  in.  off  the  depth 
in  order  to  save  the  thickness  in  a  case  of 
badly  rounded  blocks,  resulting  in  the  block 
l)eing  made  too  shallow.  This  method  also 
made  the  cutting  expensive,  as,  in  order 
to  secure  a  well  dressed  head,  it  was  neces- 
sary to  use  a  pointing  tool,  making  the 
work  of  the  cutter  slow,  and,  of  course,  the 
price  of  the  cutting  higher. 

The  old  blocks  which  are  used  for  this 
work  vary  in  size  as  follows:  8  to  14  in. 
long,  4  to  6  in.  wide  and  6  to  8  in.  deep, 
and  all  of  the  above  varying  sizes  are  often 
cut  and  used  on  the  same  piece  of  recut 
paving.  The  specifications  for  redressing 
the  blocks  are  as  follows : 

"The  contractor  will  assort,  clean,  split, 
reel  and  redress  the  blocks  so  as  to  have 
rectangular  faces,  free  from  bumps,  with 
straight  edges  on  the  tops,  ends  and  sides, 
so  as  to  form,  when  laid  close,  joints  not 
exceeding  %  in.  in  width.  The  blocks  are 
not  to  be  over  6  in.  in  depth." 

As  we  nap  practically  all  of  the  blocks, 
with  the  exception  of  a  few  which  are 
used  as  starters  in  order  to  break  the 
joints,  the  average  block  laid  on  recut  work 
in  this  city  is  about  6  in.  long,  some  of 
them  running  as  short  as  4  in.  and  all  will 
average  about  forty-two  to  the  square  yard. 
In  using  the  napped  block  throughout,  we 
find  that  we  obtain  a  surface  equally  as 
good  as  we  have  ever  gotten  by  using  a  new 
granite  block,  and  at  a  cost  of  about  two- 
thirds  of  that  of  new  granite. 

There  still  exist  in  this  city  about  700,000 
sq.  yd.  of  old  granite  pavement  on  sand 
foundation,  so  that  this  city  will  no  doubt 
continue  to  replace  this  pavement  with  a 
more  suitable  material,  and  recut  the 
blocks  so  secured,  placing  them  in  heavier 
traffic  sections. 

Quite  a  large  yardage  of ,  this  pavement 
has  been  laid,  using  a  bituminous  filler, 
and,  though  it  gives  a  very  good  pave- 
ment, it  does  not  compare  favorably  with 
cement  filled  work.  As  the  blocks  are  of 
such  various  depths,  ranging  from  4  to  6 
in.,  we  find  it, difficult  to  maintain  a  good 
surface  where  the  bituminous  filler  is  used. 
In  future  work  of  this  class  we  propose 
to  use  a  cement  mortar  bed  in  place  of  the 
sand  cushion,  and  the  writer  believes  that 
this  will  be  a  decided  improvement,  for 
the  cement  filled  as  well,  as  for  the  bitu- 
minous filled  work. 

In  connection  with  the  recutting  of  the  old 
block,  there  are,  of  course,  a  great  many 
blocks  taken  from  the  streets  which  are  too 
small  to  recut.  These  blocks  are  culled 
and  are  used  on  a  concrete  foundation  with 
cement  filler  for  alley  paving  in  the  heavy 
traflfic  districts.  This  takes  care  of  a  great 
deal  of  the  waste  from  the  old  original  pav- 
ing, and  it  furnishes  a  cheap,  heavy  con- 


struction for  alleys  and  narrow  streets. 
Where  a  street  is  being  paved,  carrying 
with  it  a  railway  area,  in  order  to  take 
care  of  the  shallow  blocks  which  are  cut, 
the  concrete  base  is  raised  within  this  area 
and  the  shallow  blocks  are  culled  out  by  the 
pavers  when  they  are'  paving  the  city  area. 
These  are  immediately  placed  in  the  rail- 
way area,  and  in  this  manner  a  uniform 
cushion  is. obtained  under  the  blocks. 


Joint  Fillers  for  Granite  Block 

By  CLARENCE  D.    POLLOCK 
Consulting  Engineer,  New  York  City 

THE  requisites  of  a  good  filler  are,  that 
it  should  hold  the  blocks  firmly  in  posi- 
tion, remain  permanently  in  place,  afford 
support  to  the  edges  of  the  blocks  and  thus 
prevent  chipping  and  consequent  rounding 
of  the  tops  of  the  blocks.  It  should  be 
easy  to  apply,  reasonable  in  price,  and  a 
material  which  will  permit  of  traffic  di- 
rectly after  it  has  been  placed  in  the  joints 
of  the  pavement. 

Portland  cement  grout  complies  with  all 
these  requirements  except  the  last.  This 
is  a  very  considerable  defect  on  import- 
ant streets  in  the  larger  cities,  and  in  gen- 
eral prevents  its  use  in  such  places.  But 
wherever  the  conditions  are  such  that  the 
work  can  be  blocked  off  for  the  proper  set- 
ting of  the  cement,  both  in  the  first  con- 
struction of  the  pavement  and  whenever 
trenches  are  repaved,  a  Portland  cement 
grout,  conscientiously  made  and  applied  as 
specified  in  the  standard  specifications  of 
this  society,  will  give  most  satisfactory  re- 
sults. It  is  necessary  to  pay  very  close 
attention  to  the  details  in  order  to  insure 
uniformly  good  results.  In  general,  a  ma- 
chine-mixed grout  is  much  better  than  one 
mixed  by  hand.  If  the  work  is  carried  on 
under  a  hot  summer  sun,  the  surface 
should  be  kept  moist  by  sprinkling  for  at 
least  3  or  4  days  after  the  grout  has  been 
poured.  Sand  or  earth  spread  over  the 
pavement  and  sprinkled  with  a  hose  every 
evening  is  a  good  method  of  "curing"  the 
joints.  Grout  joints  cannot  be  made  sat- 
isfactorily in  cold  or  freezing  weather. 

Bituminous  fillers  overcome  the  faults 
of  a  cement  filler,  but  they  have  faults  of 
their  own.  One  that  is  suitable  in  the  sum- 
mer season  is  usually  too  brittle  in  the 
winter,  and  it  breaks  out  under  traffic. 
The  bituminous  fillers  given  in  the  society's 
granite  specifications  are  used  in  combina- 
tion with  fine  gravel.  This  has  not  proved 
a  very  efficient  method  of  filling  the  joints. 
In  using  fine  gravel,  the  bituminous  filler 
tends  to  mat  on  top  of  the  gravel,  and  does 
not  go  down  into  the  small  voids  in  the 
gravel.  Traffic  picks  out  the  filler  from 
the  top  of  the  joint,  and  then  the  joint  is 
little  better  than  the  old  style  sand  one. 
Much  better  results  have  been  obtained  by 
using  coal  tar  pitch,  asphalt,  or  a  mixture 
of  the  two,  in  combination  with  sand,  the 
sand  not  to  exceed  50  per  cent  of  the  total. 
The  writer  has  obtained  better  results 
with  asphalt  fillers,  and  mixtures  of  asphalt 
and  coal  tar  fillers  than  with  tar  alone.  It 
seems  to  be  practically  impossible  to  ob- 
tain a  straight  gas-tar  filler  which  will  not 


crack  and  be  brittle  in  cold  winter  weather 
if  it  is  not  too  soft  in  hot  summer  weather. 
The  old  mixture  of  100  parts  of  coal-tar 
pitch  and  20  parts  of  asphalt,  which  was 
used  as  long  as  20  years  ago  in  Brooklyn, 
has  given  much  better  results  in  work 
which  has  come  under  the  observation  of 
the  writer  than  the  straight  coal-tar  pitch. 
Good  results  have  been  obtained  with 
straight  asphalt  fillers  also. 

It  is  desirable  that  experiments  be  tried 
using  various  mixtures  of  asphalt  and  coal- 
tar  pitch,  and  also  using  straight  asphalts 
in  combination  with  as  much  sand  as  the 
bitumen  will  carry  satisfactorily.  The 
finer  and  more  uniform  the  sand  the  bet- 
ter the  results  seem  to  be.  A  sand  which 
will  pass  a  10-mesh  screen  should  be  used. 

There  is  demand  for  a  bituminous  filler 
that  will  flow  into  the  joints  readily,  and 
stay  there  permanently.  It  should  have  suf- 
ficient body  when  cold  to  give  a  fair  amount 
of  support  to  the  edges  of  the  granite 
blocks,  and  protect  them  from  the  abrasion 
of  heavy  metal  tire  traffic.  The  mixture 
with  hot  sand  before  pouring  has  been  a 
great  help  in  improving  the  bituminous 
filler.  The  next  step  should  be  a  determina- 
tion of  the  proper  bitumen  or  mixture  of 
bitumens. 


Experiences   with   Creosoted   Wood 
Block  Paving 

By  ELLIS  R.  DUTTON 
Assistant  Engineer,  Minneapolis,  Minn. 

FROM  all  the  observations  of  the  use  of 
different  woods  it  would  appear  that 
the  yellow  pine  used  in  1902  was  the  best 
for  the  purpose  under  rather  heavy  traffic, 
but  the  tamarac  used  later  shows  up  very 
well  on  lighter  traffic  streets.  As  you  are 
aware,  Minneapolis  is  a  great  lumber  cen- 
ter, and  in  1903  the  lumber  interests 
thought  it  was  a  reflection  on  them  that 
the  city  should  import  longleaf  pine  from 
the  South  to  use  for  paving,  and  prevailed 
on  the  City  Council  to  use  the  northern 
Norway  pine.  I  did  not  think  this  advis- 
able at  the  time,  and  time  and  experience 
shows  that  it  was  not.  The  hardness  or 
density  of  the  block  varied  so  much  that 
the  wear  was  uneven. 

On  Central  Avenue,  which  was  paved  in 
1905,  and  where  the  traffic  is  the  heaviest 
in  the  city,  the  blocks  have  worn  down 
about  2  in. 

The  total  average  wear  up  to  the  present 
time  on  the  1902  longleaf  pine  has  been 
about  Vs  in.  and  on  Norway  laid  in  1903 
about  %  in.  under  practically  the  same 
condition. 

In  the  Government  experimental  block 
laid  in  Minneapolis  in  1906,  the  results  are 
similar  to  those  mentioned  above,  although 
there  were  many  more  varieties  of  wood 
used.  A  wood  in  which  the  fiber  is  not 
stiff  enough  to  withstand  the  traffic  and 
pounding,  begins  to  broom  up  and  lay  over 
in  the  direction  of  the  traffic.  It  will  soon 
wear  away  and  cause  depressions  in  the 
pavement. 

From  all  the  data  at  hand  and  observa- 
tions and  reports  from  other  places,  it 
seems  unwise  to  creosote  and  use  for  pav- 
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ing  purposes  any  wood  except  that  which 
has  proved  to  be  the  most  durable  and 
which  can  be  procured  at  a  reasonable 
price.  It  does  not  pay  to  use  a  wood  be- 
cause it  is  cheap,  as  the  cost  of  repair  and 
renewal  soon  overcomes  the  cheapness,  and 
in  the  end  makes  it  the  most  expensive. 

These  remarks  have  all  been  on  the  de- 
fects in  cresoted  wood  blocks  and  may  leave 
a  wrong  impression  in  some  persons'  minds 
as  to  the  most  excellent  quality  of  such 
pavements.  I  would  say  that  there  are  in 
the  city  of  Minneapolis  to-day  about  1,600,- 
000  sq.  yd.  of  cresoted  wood  blocks,  and 
that  the  yardage  of  the  defective  pave- 
ments mentioned  is  only  27,730  sq.  yd.,  or 
1.85  per  cent  of  the  total.  The  cost  of  main- 
tenance and  repairs  of  creosoted  wood 
blocks  for  the  year  1914  was  only  0.09 
cents  per  square  yard  on  the  total  yardage. 
Even  the  low  cost  was  not  all  entirely  due 
to  the  failure  of  the  blocks  themselves,  but 
was  caused  by  other  defects,  so  that  this 
cost  could  be  reasonably  reduced  50  per 
cent  and  still  be  charging  cresoted  wood 
blocks  with  all  that  they  should  stand. 


Vitrified  Brick  Construction — 
Streets  and  Roads 

By  W.  C.  PERKINS 

Chief  Engineer,  Dunn  WTire-Cut  Lug  Brick 

Company 

MANY  failures  occur  in  brick  pave- 
ments which  can  be  traced  to  the  non- 
uniformity  of  the  sand  cushion  or  to  a 
cushion  not  properly  compacted.  Many 
engineers  take  the  ground  that  the  only 
function  of  the  sand  cushion  is  to  provide 
a  uniform  bearing  for  the  brick  wearing 
surface — the  smooth  compacted  sand  tak- 
ing care  <Tf  any  inequalities  of  brick  or 
any  variation  of  the  foundation.  We  be- 
lieve that  the  thickness  of  the  bed  of  sand 
should  be  as  small  as  possible,  never  over 
one  inch. 

Resiliency    of    Confined    Sand    Under 
Traffic 

It  is  claimed  that  a  grouted  brick  pave- 
ment should  have  a  cushion  so  as  to  give 
it  "resiliency"  under  traffic.  We  question 
if  sand  confined  between  a  concrete  foun- 
dation and  a  brick  wearing  surface  has 
any  real  elasticity.  We  grant  it  may  yield, 
shift  or  be  compacted  by  traffic  weight  on 
the  wearing  surface  of  the  pavement  and 
that  the  cement  grouted  wearing  surface 
will  of  itself  spring  back;  but  the  sand 
will  not  follow,  and  we  have  a  small  air 
space  between  the  sand  and  the  grouted 
brick  wearing  surface.  This  can  be  easily 
demonstrated  by  a  hammer  survey  of  any 
cement  grouted  brick  street  laid  on  a  sand 
cushion.  The  hollow  spaces  are  readily 
located.  These  areas  may  be  separated  by 
^  solid  areas  where  as  yet  the  cushion  has 
not  left  the  pavement.  The  bond  at  these 
hollow  spots  may  be  intact  and  show  no . 
distress,  but  these  areas  become  weak 
spots  in  an  otherwise  good  pavement  and 
eventually  there  may  be  a  settling  or  a 
breaking  of  the  cement  bond. 

It  has  also  been  claimed  that  a  sand 
cushion  prevents  the  crushing  of  the  brick 
wearing  surface  under  the  weight  of  traffic. 
Mere  weight  does  not  crush  a  grouted  brick 
pavement  laid  on  a  solid  foundation,  pro- 
vided it  has  a  firm  bearing  or  bed  for  the 
brick.  If  paving  brick  manufacturers  can- 
not make  a  paving  brick  that  will  bear 


the  crushing  force  of  street  and  highway 
traffic,  they  had  better  stop  making  brick. 

Good  Results  Hard  to  Obtain 

Again,  in  actual  construction,  while  we 
may  give  elaborate  directions  as  to  how 
the  sand  cushion  is  to  be  rolled  and  struck 
with  a  template,  we  find  that  to  obtain 
good  results  in  the  field  is  almost  impos- 
sible, and  we  have  an  unstable  layer  of 
sand  varying  in  compactness  and  thickness 
between  a  solid  foundation  and  a  solid 
wearing  surface.  There  is  also  the  hazard 
of  the  sand  working  up  between  the  joints 
of  the  brick  and  thus  weakening  the  bond 
when  the  pavement  is  grouted.  A  rolled 
wet  sand  cushion,  if  it  dries  out  after  the 
bricks  have  been  laid,  will  undoubtedly 
shrink  and  then  leave  hollow  spots  under 
the  wearing  surface. 

Try  Sand  and  Cement  Cushion 

In  view  of  all  the  hazards  of  using  sand 
for  the  bedding  course,  engineers  are  be- 
ginning to  turn  to  the  use  of  a  mixture  of 
cement  and  sand.  Mr.  Compton,  chairman 
and  consulting  engineer  of  the  Baltimore 
Paving  Commission,  last  year  made  labor- 
atory tests  of  a  cushion  mixed  1  to  3,  1  to 
5,  1  to  8  and  1  to  10,  cement  and  sand,  and 
adopted  for  all  brick  paving  work  this  year 
in  Baltimore  a  cement  sand  bed  mixed  1 
cement  to  5  sand.  The  sand  and  cement  are 
thoroughly  mixed  dry  and  then  handled  the 
same  as  an  ordinary  sand  cushion.  The 
bricks  are  then  laid,  rolled  and  inspected, 
and  the  pavement  wet  down  for  grout- 
ing. This  adds  moisture  to  the  cement- 
sand  bed  and  eventually  the  cement-sand 
bed  becomes  hard  and  practically  joints 
the  brick  wearing  surface  to  the  founda- 
tion. The  rolling  of  the  brick  wearing  sur- 
face is  kept  up  even  with  the  paver.  This 
is  an  advantage,  for  if  with  a  cement-sand 
bed  the  paving  is  rolled  and  not  grouted 
and  we  have  rain,  no  harm  is  done,  in  fact 
the  rain  will  set  up  the  cement-sand  bed.  On 
the  other  hand,  there  is  always  a  hazard 
when  it  rains  on  brick  laid  on  sand  cushion 
and  not  grouted,  as  the  sand  is  apt  to  come 
up  in  the  joints  from  the  wash,  necessi- 
tating the  relaying  of  sections  of  the  pav- 
ing. In  Baltimore,  Lexington  Street,  the 
area  from  Calvert  Street  to  Liberty  Street, 
was  paved  with  brick  in  1906,  on  a  4-in. 
concrete  base,  using  a  V2-in.  mortar  cush- 
ion, mixed  1  to  3.  Mr.  Compton  states  that 
this  street  stood  up  splendidly  and  that  no 
complaint  has  ever  been  made  as  to  noise. 
During  the  last  three  years  the  street  has 
been  all  "shot"  to  pieces  by  sewers,  gas, 
water,  steam  heating  lines,  etc.,  so  that  at 
present  it  is  in  bad  shape  from  "cuts,"  but 
there  were  absolutely  no  failures  caused  by 
the  original  con.struction. 

Another  example  of  the  durability  of  a 
grouted  brick  pavement  laid  on  a  cement- 
sand  bed  is  furnished  by  the  paved  ap- 
proaches to  the  Pennsylvania  Railroad  Ter- 
minal in  New  York  City.  These  approaches 
were  paved  in  1910,  the  bricks  being  laid 
on  a  cement-sand  bed  mixed  1  to  3.  The 
pavement  to-day  .shows  no  signs  of  deter- 
ioration except  along  the  curbs  where  the 
wheels  of  heavy  loaded  wagons  skidding 
down  the  inclines  have  cut  into  the  bricks. 

Theoretical  Type 

The  theoretical  type  of  construction  is 
that  developed  by  W.  T.  Blackburn  of  Paris, 
111.,  who,  assisted  by  Mr.  Parrish,  a  local 
contractor,  is  laying  the  brick  wearing 
surface  direct  on  the  freshly  laid  concrete 


foundation.  An  article  by  Mr.  Blackburn 
on  this  subject  was  published  in  the  Engi- 
neering Record  of  July  10,  page  54. 

The  advantages  claimed  in  using  the  ce- 
ment-sand bed  or  the  new  type  of  construc- 
tion as  developed  by  Mr.  Blackburn  are: 
Elimination  of  the  hazard  of  the  sand 
cushion,  as  the  pavement  will  not  be  in- 
jured at  any  time  by  rain,  the  wearing  sur- 
face, with  the  exception  of  the  filler,  being 
completed  each  day.  If  a  rainstorm  inter- 
venes no  damage  is  done,  as  there  is  no 
sand  cushion  to  become  saturated  and  cause 
worry  about  rolling  the  brick  surface.  Each 
brick  in  the  wearing  surface  will  be  as- 
sured a  cement  bond  its  entire  depth,  for  if 
the  cement  sand  should  work  up  in  the 
joints,  it  will  set  up  and  prevent  the  shear- 
ing action  which  tends  to  crush  the  top 
of  the  brick.  There  is  no  chance  for  the 
bed  to  shrink  or  shift  away  from  the  bot- 
tom of  the  brick  wearing  surface,  as  the 
brick  is  firmly  bedded  in  the  cement  sand 
or  held  in  the  mortar  of  the  concrete  base. 
Where  these  pavements  have  been  laid 
there  seems  to  be  a  total  absence  of  any 
rumble  under  traffic.  Slight  settlements 
and  breaking  of  bond  due  to  non-uniform- 
ity of  sand  cushion  are  eliminated. 


Test  Concrete  Poured  700  Feet 
Through  Vertical  Pipe 

Standard      Cylinders     Generally     Show     Greater 

Strength  for  Poured  Concrete  at  Moodna 

Siphon  than  for  Mixer  Concrete 

COMPRESSIVE  TESTS  of  standard  8  x 
16-in.  cylinders  have  been  made  for  the 
New  York  Board  of  Water  Supply  for  the 
purpose  of  determining  the  effect  on  the 
quality  of  concrete  when  dropped  through 
a  vertical  pipe  700  ft.  long  at  the  supple- 
mentary shaft  and  tunnel  of  the  Moodna 
Siphon,  described  in  the  Engineering  Record 
of  April  24,  1915,  page  514.  The  results, 
reported  in  the  monthly  bulletin  of  tests 
made  in  New  York  City  laboratories  for 
July,  are  given  in  the  accompanying  table. 
While  the  tests  are  few  and  are  not  con- 
clusive, the  concrete  was  evidently  not  in- 
jured by  this  unusual  treatment.  All  of  the 
specimens  at  the  earlier  ages  are  stronger 
for  the  poured  concrete  than  for  the  con- 


CoMPRESsivB   Tests    op    Standard   1  :2 :4    Concretb 
Cylinders — New  York  Board  of  Water  Supply 

Description  ^Strength,  lb.  per  sq.  in.— > 

21  days     22  30  32 

From  form  in  tunnel..  (3,255     2,945     3,070     2.8SO 

From  mixer  at  top....  I  3,095     2,855     1,940     3;22b 
1  3,000     2,835     2,085 


Crete  from  the  mixer.  At  the  age  of  32 
days  one  result  for  the  mixer  concrete  is 
seen  to  be  much  higher  than  the  two  tests 
of  concrete  from  the  forms.  The  materials 
were  Alpha  cement,  granite  screenings  and 
crusher-run  granite  in  the  proportion  of 
1:2:4. 


British  Columbia  Lumber  Companies 
have  formed  an  association  at  Vancouver, 
B.  C,  for  the  purpose  of  exporting  lumber 
direct  from  the  mills  to  markets  throughout 
the  world.  The  combined  production  of  the 
mills  represented  is  said  to  be  approxi- 
mately 1,000,000  ft.  b.m.  per  day.  Quota- 
tions will  be  made  to  include  a  guaranteed 
freight  rate  so  that  buyers  will  know  the 
exact  delivery  price.  The  association  an- 
nounces that  it  will  maintain  a  certain 
quality  standard  and  adopt  a  brand  under 
which  its  products  will  be  sold. 
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Economy  of  Deep  Sewage  Filters  Explained  on 
Basis  of  "Held"  Water  and  Hydraulics 

Paper  by  H.  W.  Clark,  Chemist  in  Charge  of  Lawrence  (Mass.)  Experiment  Station, 
Presented  at  Convention  of  American  Public  Health  Association  at  Rochester,  N.  Y. 


IN  an  article  entitled  "The  Depth  of  Fil- 
tering Material  and  Trickling  Filter 
Efficiency,"  read  before  the  Boston  Society 
of  Civil  Engineers  last  winter,  I  presented 
the  rate-efficiency  results  of  a  number  of 
trickling  filters  which  have  been  in  opera- 
tion at  the  Lawrence  Experiment  Station 
for  periods  of  from  two  to  sixteen  years. 
In  that  paper  I  showed  that,  judging  from 
the  Lawrence  data,  a  trickling  filter  10  ft. 
in  depth  could  receive  sewage  at  a  rate  at 
least  six  or  seven  times  as  great  as  a  trick- 
ling filter  4  ft.  in  depth  and  still  produce 
an  effluent  purified  as  well  as  the  effluent 
from  the  shallow  filter.  Further,  a  trick- 
ling filter  10  ft.  in  depth  could  be  operated 
at  a  rate  at  least  five  times  as  great  as  a 
5-ft.  trickling  filter  and  give  equal  purifica- 
tion results.  That  is  to  say,  doubling  the 
depth  of  a  trickling  filter  increases  its  rate- 
efficiency  at  least  five  times.  This  being  so, 
I  urged  the  great  economy  resulting  from 


sand  filters  was  described  (Special  Report 
for  1890,  "Purification  of  Sewage  and 
Water,"  by  Hiram  F.  Mills,  C.E.,  page  18). 
This  description,  based  upon  experiments 
then  made,  showed  that  when  water  or 
sewage  is  applied  to  a  sand  filter  which, 
at  the  time  of  application,  contains  much 
water  in  its  interstitial  spaces,  some  of  the 
applied  water  will,  especially  in  filters  of 
coarse  sand,  pass  by  the  held  interstitial 
water  instead  of  pushing  it  before  it  and 
appear  at  the  filter  outlet  ahead  of  a  large 
percentage  of  the  held  water.     This  held 
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the  construction  of  deep  instead  of  shallow 
filters  of  this  class. 

The  accompanying  table  illustrates  the 
rate  and  results  of  the  operation  at  Law- 
rence of  four  trickling  filters,  4,  6,  8  and  10 
ft.  deep,  respectively. 

Hydraulics  of  Filter  Flow 

After  looking  at  these  results  the  ques- 
tion, of  course,  arises  as  to  the  cause  of 
the  great  rate-efficiency  of  the  deeper  fil- 
ters. Why  should  a  filter  10  ft.  deep  allow 
not  simply  a  rate  two  and  one-half  times 
as  great  as  a  4-ft.  filter  with  equal  purifi- 
cation but  a  rate  five  or  six  times  as  great? 
The  explanation,  when  worked  out,  is  com- 
paratively simple  and  shows  these  striking 
results  to  be  due  simply  to  the  hydraulics 
of  the  flow  of  the  sewage  through  the  filter- 
ing material.  Twenty-five  years  ago  in  the 
first  special  report  of  the  Lawrence  Ex- 
periment Station,  the  flow  of  water  through 


water  is  really  partly  interstitial  water  and 
partly  absorbed  water;  that  is,  water  held 
or  absorbed  by  the  organic  matter  lodged 
in  the  filters. 

Now  the  rate  and  purification  results  in 
the  operation  of  trickling  filters  of  different 
depths  have  to  do  with  this  flow  of  water 
and  the  -progressive  mixture  of  the  applied 
with  the  held  water  in  filters  of  broken 
stone  or  other  coarse  material  and  with 
filtering  depths  varying  in  the  cases  cited 
in  this  paper  from  4  to  10  ft.  In  the  early 
work  only  sand  filters  5  ft.  in  depth  were 
studied. 

In  this  recent  work  I  have  revealed  a 
factor  not  noticed  in  the  sand  filter  studies 
of  twenty-five  years  ago,  which  affects  the 
results  very  materially.  This  is  the  sim- 
ple fact,  made  clear  by  the  recent  work, 
that  the  deeper  the  trickling  filter  up  to  a 
certain  point  the  greater  the  tendency  of 
the  applied  water  to  mix  or  mingle  with 


AvERA(iE  Analyses  of  Filter  Effluents.    MARCH-Jut»E,  1915 
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2.30 
1.90 
2.25 
1.90 


80 
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100 
100 


the  held  water  instead  of  passing  by  this 
held  water.  This  tendency  to  mingle  as 
the  filter  depth  increases  and  to  push  the 
held  water  toward  the  underdrains  is  great 
enough  to  cause  a  large  percentage  of  sew- 
age passing  through  a  10-ft.  filter  to  be  not 
simply  twice  as  long  in  passing  as  through 
a  5-ft.  filter  but  five  or  six  times  as  long. 
Conversely,  the  rate  of  the  deep  filter  may, 
on  account  of  this  condition,  be  from  five  to 
six  times  that  of  the  shallow  filter  with 
equal  purification  results.  This  is  illus- 
trated by  the  accompanying  diagrams. 

Experiments  at  Lawrence 

We  have  on  these  diagrams  data  from 
experiments  made  by  me  at  Lawrence  in 
regard  to  the  flow  through  the  four  trick- 
ling filters;  the  rate  and  purification  re- 
sults are  shown  in  the  table  for  filters  452, 
453,  454  and  455,  which  are  4,  6,  8  and  10  ft. 
deep,  respectively.  On  the  first  diagram, 
we  have  the  results  shown  when  each  filter 
was  being  operated  at  the  rate  of  1,000,000 
gal.  per  acre  daily.  In  order  to  determine 
the  time  of  passage  of  the  water  or  sewage 
through  the  filters  operated  at  this  rate 
and  the  degree  of  mingling  of  applied  and 
held  sewage,  enough  salt  was  placed  at  a 
definite  time  in  the  applied  sewage  to  raise 
the  chlorine  100  parts  in  100,000,  this 
amount,  of  course,  being  readily  detected 
in  the  filter  effluent.  Increased  chlorine  in 
the  effluent,  due  to  the  large  application, 
was  detected  with  equal  readiness. 

After  the  application  of  this  salt  sewage 
to  each  filter,  samples  of  the  effluent  were 
collected  every  few  minutes  for  the  deter- 
mination of  chlorine.  An  examination  of 
the  diagrams  will  show  that  50  per  cent  of 
the  salt  sewage  applied  to  filter  452  ap- 
peared at  its  outlet  in  about  12  min.  min- 
gled with  50  per  cent  of  the  held  sewage; 
that  is,  the  chlorine  had  increased  to  50 
parts  or  more  in  100,000  parts.  With  the 
10-ft.  filter  operating  at  the  same  rate,  1% 
hr.  elapsed  before  an  effluent  containing 
50  per  cent  of  the  salt  sewage  reached  the 
underdrains;  that  is,  instead  of  being  two 
and  one-half  times  as  long  or  30  minutes, 
most  of  this  salt  sewage  was  nine  times  as 
long  in  passing  the  deep  as  in  passing  the 
shallow  filter.  The  results  are  given  with 
four  filters  and,  for  clearness,  the  flow  may 
be  summarized  as  follows: 

Results  Summarized 

With  a  4-ft.  filter,  as  stated,  50  per  cent 
of  the  salt  sewage  appeared  at  the  outlet 
in  12  min.,  75  per  cent  in  18  min.  and  the 
remainder  came  slowly  mingled  with  the 
"held"  sewage  through  many  hours.  With 
filter  453,  6  ft.  in  depth,  50  per  cent  ap- 
peared in  18  min.,  75  per  cent  in  42  min. 
and  the  remainder  appeared  as  with  the 
first  filter  mingled  with  the  held  sewage 
through  many  hours.  With  filter  454,  8  ft. 
in  depth,  the  elapsed  times  were  48  min. 
and  XV-i  hr.,  respectively,  while  with  the 
10-ft.  filter,  as  stated,  the  elapsed  times 
were  1%  hr.  and  3%  hr.,  respectively. 

In  other  words,  with  equal  rates  of  op- 
eration 50  per  cent  of  the  sewage  applied 
to  the  4-ft.  filter  reaches  the  filter  outlet 
mingled  with  50  per  cent  of  the  held  sew- 
age 12  min.  after  its  application,  while 
with  the  10-ft.  filter  125  min.  elapse  before 
50  per  cent  of  the  applied  salt  sewage 
reached  the  filter  outlet  mingled  with  50 
per  cent  of  the  held  sewage. 

It  follows,  then,  that  at  this  rate,  1,000,- 
000  gal.  per  acre  daily,  50  per  cent  of  the 
sewage   is   subjected   at  the  most  to   only 
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12  min.  bacterial  action  in  the  4-ft.  filter, 
while  in  the  filter  10  ft.  deep,  60  per  cent 
receives,  at  the  most,  125  min.  bacterial 
action. 

Now  to  reverse  the  application  of  the 
data  gained  in  this  way,  these  four  filters 
were  operated  at  rates  of  500,000,  800,000, 
1,500,000  and  2,500,000  gal.  per  acre  daily 
at  the  time  of  a  second  experiment.  Ap- 
pb'ing  salt  sewage  as  before  and  collect- 
ing and  determining  the  chlorine  in  sam- 
ples from  the  outlets  made  clear,  as  will  be 
seen  by  an  examination  of  the  diagrams, 
that  with  these  rates  the  applied  and  held 
sewage  were  about  equally  intermingled, 
and  hence  were  about  equal  periods  of  time 
in  passing  through  each  filter.  Through 
the  shallow  filter  operating  at  a  rate  of 
500,000  gal.  per  acre  daily,  50  per  cent  of 
the  salt  sewage  appeared  in  50  min.; 
through  the  6-ft  filter,  operating  at  a  rate 
of  800,000  gal.  per  acre  daily,  50  per  cent 
appeared  in  55  min.;  through  the  8-ft. 
filter,  operating  at  a  rate  of  1,500,000  gal. 
per  acre  daily,  a  little  divergence  was  noted 
owing  perhaps  to  slight  clogging  in  this 
filter,  as  50  per  cent  of  the  applied  salt 
sewage  was  77  min.  in  reaching  the  filter 
outlet,  but  through  the  10-ft.  filter,  operat- 
ing at  a  rate  of  2,500,000  gal.  per  acre 
daily,  50  per  cent  of  the  salt  sewage  reached 
the  filter  outlet  in  1  hr.;  that  is,  filter 
455,  two  and  one-half  times  as  deep  as 
filter  452  and  operated  at  a  rate  five  times 
as  great,  gives  equal  time  for  sewage  puri- 
fication to  occur  as  given  by  the  shallow 
filter  operating  at  one-fifth  the  rate,  and 
hence  equal  purification.  It  is  evident, 
moreover,  from  the  diagrams  that  the  rate 
of  the  deep  filter  could  have  been  at  least 
3,000,000  gal.  per  acre  daily. 

These  results  show  ver>'  clearly  the  rea- 
sons for  the  great  economy  of  deep  com- 
pared with  shallow  trickling  filters.  These 
filters  are  constructed  of  stone  between  % 
and  I'l.  in.  in  diameter.  Filters  of  larger 
or  smaller  stone  allow  differing  times  of 
passage  and  degree  of  intermingling,  hence 
different  but  comparative  results. 


SHORE   ENDS   OF   PIERS,    JUNE   25 — PIER  40   IN   FOREGROUND,    PIER   38   BEYOND 

Philadelphia's  South wark  Piers  Completed 

Twin  Structures   Are   180   Feet   Wide  and  Unusually   Light—Represent 
Two     Types     of     Pile-Supported     Reinforced-Concrete      Substructures 


One  Two-Hundredth  of  an  Inch  is  the 
limit  of  inaccuracy  allowed  in  the  72-in. 
lens  now  being  ground  for  the  Government 
observatory  at  Victoria,  B.  C. 


TWO  PIERS,  known  as  the  Southwark 
piers,  have  recently  been  completed  in 
Philadelphia,  and  are  scheduled  to  be  for- 
mally accepted  to-day.  While  there  has  this 
summer  been  begun  a  much  larger  pier — 
the  first. of  a  group,  known  as  the  Moya- 
mensing  group,  which  will  ultimately  give 
the  city  a  continuous  municipally  owned 
waterfront  development  of  more  than  a 
mile  ( see  the  article  on  the  South  Philadel- 
phia improvement,  in  the  Engineering 
Record  of  Sept.  11,  page  327)— the  South- 
wark piers  neverthele.s.s  represent  the  best 
yet  built  by  the  city,  are  unu.sually  wide  and 
light,  and  are  of  further  intere.st  in  that 
while  they  are  virtually  alike  in  size,  ap- 
pearance and  facilities,  their  substructures 
are  unlike,  typifying  two  of  six  types  inves- 
tigated by  the  Department  of  Wharves, 
Docks  and  Ferries.  Both  piers  are  of  the 
general  Philadelphia  type  of  construction 
(.see  abstract  of  paper,  "American  Wharf 
Design,"  by  W.  .1.  Barney,  in  the  Engineer- 
ing Record  of  Oct.  3,  1914,  page  382),  with 
reinforced-concrete  substructures  extending 


down  only  to  low  water,  and  carried  on 
wooden  piles.  The  superstructures  are  of 
structural  steel,  with  reinforced-concrete 
facing. 

The  Southwark  piers,  otherwise  known  as 
piers  38  and  40,  are  located  along  the  Dela- 
ware River  at  the  foot  of  Queen  and  Chris- 
tian Streets.  They  are  550  ft.  long,  180  ft. 
wide  and  200  ft.  apart  in  the  clear — not  as 
wide  as  the  department  advocates,  but  as 
wide  as  the  available  space  would  allow,  and 
much  wider  than  is  commonly  found.  The 
piers  have  two  decks,  with  numerous  eleva- 
tors and  chutes  of  various  kinds  between 
decks.  Two  railroad  tracks  down  the  mid- 
dle of  each  pier  connect  direct  with  the  belt 
line  on  Delaware  Avenue,  and  the  lower  deck 
is  raised  to  the  level  of  the  car  floor  by 
ramps  at  the  shore  end.  The  floors  are 
designed  for  unusually  heavy  loading,  600 
lb.  per  square  foot  on  the  lower  deck  and 
400  lb.  on  the  upper.  Other  features  of  the 
structures  are  the  cargo-hoist  frames  pro- 
iecting  above  the  roofs,  and  running  the 
full  length  of  the  piers,  the  unusual  pro- 


HALP   SECTIONS    OF   TWO    StJBSTRUCTXmE    TYPES — TYPE   A,   WITH   CROSS   WALLS,   ABOVE — TYPE   E,   WITH   HEAVY    CROSS  BEAMS,  BELOW 


October  16,  1915 


ENGINEERING     RECORD 


479 


TIMBER    WORK    FOR    PIER    38    BEFORE    PLACING    OF    CONCRETE 


CROSS    WALLS    OF    PIER    40    IN    COURSE    OF    CONSTRUCTION 


vision  for  light  and  the  architectural  effects 
produced  in  the  concrete  head  walls. 

Two  Substructure  Designs  Chosen  from 
Six  Investigated 

Sixteen  months  ago,  before  the  piers  were 
started,  bids  were  asked  on  five  different 
designs  of  substructure.  Of  the  five,  and 
the  sixth  submitted  by  one  of  the  bidders 
(see  Engineering  Record  of  June  6,  1914, 
page  638)  it  was  found  that  while  the 
cheapest  was  that  using  pile  bents  carried 
up  above  low  water  to  the  floor  level,  the 
possible  saving  was  not  sufficient  to  justify 
such  a  short-lived  structure;  arid  while  the 
bulkheaded  solid-fill  types  were  shown  to  be 
the  cheapest  for  piers  200  ft.  wide  or  wider, 
for  the  180-ft.  width  the  types  depending 
wholly  on  concrete  above  low  water  were 
shown  to  have  the  advantage.  Two  of  these 
types — type  A,  using  cross  walls  on  sub- 
merged timber  platforms,  and  type  E,  using 
concrete  pedestals  connected  by  heavy  con- 
crete cross  beams,  showed  so  little  differ- 
ence in  cost  that  it  was  decided  to  build  one 
of  each.  Pier  40  is  of  type  A  and  pier  38 
is  of  type  E.  The  superstructure  for  the 
connecting  bulkhead  shed,  which  is  35  ft. 
wide  and  one-story  only,  is  also  of  type  E. 

Typical  transverse  half-sections  of  the 
substructures  of  the  two  piers  are  shown. 


In  pier  38  heavy  pedestals  come  under  the 
outside  and  quarter-way  columns,  lighter 
pedestals  come  midway  between  these,  while 
elongated  masses  of  concrete  carry  the  cen- 
ter columns  and  the  tracks.  The  bases  of 
the  exterior  pedestals  are  7  x  11  ft.,  the 
next  set  are  7x7,  those  carrying  the  quar- 
ter-way columns  are  10  x  11,  and  the  long 
sections  under  the  tracks  are  4  ft.  8  in.  wide 
except  where  they  widen  for  the  center  col- 
umns. The  supporting  piles  are  bedded  in 
the  concrete,  which  is  further  held  by  a  2- 
in.  yellow-pine  decking.  The  cross  walls  in 
pier  40  are  uniformly  of  the  section  shown, 
except  at  the  ends,  where  they  are  of  the 
enlarged   section   shown.     They   require   a 


heavier  supporting  platform,  the  decking 
being  3  in.  In  both  types  the  bents  are 
spaced  20  ft.  on  centers. 

One  of  the  photographs  shows  the  pile 
and  timber  foundation  of  pier  38  before 
the  placing  of  the  concrete.  The  various 
sizes  of  pedestals  required  different  num- 
bers of  piles  in  clusters,  the  total  number 
per  bent  being  120  vertical  and  from  six- 
teen to  twenty  spur  piles.  Pier  40,  on  the 
other  hand,  with  a  double  row  of  piles  the 
full  length  of  each  cross  wall,  but  with 
fewer  piles  under  the  columns,  required  126 
vertical  and  from  sixteen  to  twenty  spur 
piles  per  bent. 

Another  difference  in  the  two  types  is  in 


general   dimensions   of   superstructure — THE   SAME   FOR  BOTH    PIERS 


half-plans  op  both  decks— MUCH  CARE  WAS  GIVEN   TO   LOCATION    OF    ELEVATORS,    CHUTES   AND    LIGHT   WELLS 
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the  spacing  of  the  (loorbeams.  This  is  made 
5  ft.  3  in.  in  pier  38  to  bring  an  even  num- 
ber of  beams  in  each  21-ft.  panel,  but  in  pier 
40,  where  the  panels  are  42  ft.,  the  beams 
are  spaced  4  ft.  8  in.,  making  nine  to  the 
panel,  and  are  consequently  lighter.  De- 
tails are  shown  of  a  typical  girder  and  beam 
of  pier  38. 

In  both  tj-pes  the  bents  are  braced  by 
arches  at  the  pier  face  as  shown  in  one  of 
the  photographs,  and  by  timber  at  various 
inter%'als  at  the  water  level. 

Track  Rails  Directly  on  I-Beams 

Originally  it  was  intended  to  lay  the  cen- 
ter tracks  in  the  usual  way  on  crossties 
across  the  I-beam  supports,  but  it  was 
afterward  decided  to  lay  them  as  shown  di- 
rectly on  the  I-beams.  They  are  fastened 
by  pairs  of  hook  bolts  spaced  every  2  ft. 
Details  are  shown  of  the  combination  beams 
and  walls  which  form  the  sides  of  the  de- 
pressions for  the  tracks.  It  will  be  noted 
that  in  pier  40  an  I-beam  is  used  at  the  base, 
while  in  pier  38  it  is  not. 

The  piers  project  riverward  21  ft.  beyond 
the  ends  of  the  pier  sheds.  The  two  piers 
are  similarly  constructed  at  this  point.  A 
heavy  (6-in.)  pile-supported  platform  the 
full  width  of  the  strip  carries  a  wall  under 
the  end  of  the  shed  and  another  at  the  end 
of  the  pier,  and  the  intervening  space  is 
filled  with  earth  and  paved  with  a  4-in.  con- 
crete slab. 

SUPERSTRUCTXJRES 

In  general  the  pier  sheds  are  of  standard 
mill-building  construction.  The  girders 
carrying  the  upper  deck  are  designed  for 
possible  future  tracks,  but  the  floorbeams 
are  uniformly  designed  for  a  loading  of 
400  lb.  per  square  foot,  and  if  the  tracks 
were  laid  the  beams  under  them  would  have 
to  be  replaced  by  heavier  ones.  Features 
of  the  superstructure  are  the  numerous 
platform  and  package  elevators,  chutes, 
hatches  and  .stairways,  which  are  shown  on 
the  general  plan  and  make  for  the  economi- 
cal operation  of  the  piers;  the  openness  of 
the  sides  of  the  sheds  giving  virtually  one 
continuous  doorway  on  the  lower  level,  and 
wide  openings  on  the  upper ;  the  cantilever- 
ing  of  the  upper  deck  out  through  the  door- 
ways to  facilitate  loading;  the  large  sky- 
lights, and  the  light  wells  under  them  in 
the  upper  deck,  making  both  decks  very 
light;  the  ornamental  concrete  work  at  the 
ends  of  the  sheds,  shown  in  one  of  the 
photographs ;  the  roof  design,  in  which  cor- 
rugated iron  laid  directly  on  the  purlins 
carries  the  concrete  roof  slab,  and  the  cargo 
hoist. 

Cargo  Hoist 

Details  are  shown  of  the  cargo  hoist.  The 
U-bolts  are  spaced  6  ft.  each  side  of  each 


SIDE   VIEW   OF   PIER   38,    MAY   27 — NOTE   CARGO    HOIST   RISING   ABOVE   ROOF 


bent,  bringing  them  8  and  12  ft.  apart  re- 
spectively. The  Bethlehem  girder  beam 
supporting  them  is  braced  between  bents  by 
1/2  X  3-in.  diagonal  bars  in  addition  to  the 
bracing  furnished  by  the  plates  holding 
the  U-bolts.  This  arrangement  of  U-bolts 
to  which  hoists  may  be  attached  at  any  point 
along  the  pier,  convenient  access  being  af- 
forded from  the  walkway,  has  been  accepted 
in  both  Philadelphia  and  New  York  as  one 
of  the  most  flexible  and  effective  devices  to 
facilitate  the  transshipment  of  cargo,  and 
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the  department  and  Mr.  Meigs  has  become 
director.  The  contractor  for  the  construc- 
tion work  was  Snare  &  Triest,  Inc.,  of  New 
York  City. 


BEAMS  AND  GIRDERS,   PIER  38 — DETAILS  OF  DEPRESSIONS  FOR  TRACK 


Idaho  Court  Overrules  Depre- 
ciation Deduction 

State   Supreme    Court,    in   Pocatello  Water    Case, 

Says  Deterioration  May  Be  Ignored  If  Plant 

Is  in  Good  Operating  Condition 

THIS  JOURNAL  has  repeatedly  con- 
tended that  the  depreciation  of  the 
physical  plant  of  a  public  utility,  so  long  as 
service  remains  unimpaired  and  there  has 
not  been  utter  failure  to  provide  for  the 
necessary  renewal  of  large  units,  is  purely 
a  stockholders'  liability,  and  should  not  be 
deducted  from  cost  figures  to  determine 
value.  Support  to  this  contention  seems 
to  be  given  by  a  recent  decision  of  the  Idaho 
Supreme  Court  relative  to  the  Pocatello 
Water  Company.  The  decision  reversed  the 
State  Public  Utilities  Commission,  who  had 
deducted  $77,000  for  so-called  "accrued  de- 
preciation." Believing  in  the  reproduction- 
cost-less-depreciation  principle  for  this 
class  of  cases,  the  court  nevertheless  saw  no 
conflict  between  this  principle  and  the  dis- 
regarding of  theoretical  depreciation  unac- 
companied by  deterioration  of  service.  The 
court  said  in  part: 

"So  far  as  the  question  of  depreciation 
is  concerned,  we  think  deduction  should  be 
made  only  for  actual  tangible  depreciation, 
and  not  for  theoretical  depreciation,  some- 
times called  'accrued  depreciation.'  "  In 
other  words,  if  it  be  demonstrated  that  the 
plant  is  in  good  operating  condition  and 
giving  as  good  service  as  a  new  plant,  then 
the  question  of  depreciation  may  be  en- 
tirely disregarded." 

Depreciation  the  Investor's  Liability 

The  decision  of  the  court  practically  sus- 
tains the  minority  report  of  A.  P.  Ramstedt 
of  the  commission,  in  which  he  said: 

"Physical  depreciation,  resulting  from 
use,  decay  and  the  action  of  the  elements, 
is  a  constant  factor  commencing  simultane- 
ously with  construction  and  ending  with  re- 
placement. A  person  having  invested  his 
money  in  a  continuous  business  enterprise 
for  the  beneflt  of  others  must  always  be 
ready  to  replace  the  constructive  portions  of 
his  plant  as  they  wear  out.  A  person  having 
embarked  on  such  an  enterprise  is  justly 
entitled  to  compensation  to  cover  this  de- 
preciation in  addition  to  a  fair  return,  over 
and  above  expenses,  upon  the  reasonable 
value  of  the  property.     Allowance  for  de- 
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preciation  cannot,  in  my  judgment,  be  con- 
sidered as  profit  or  an  earning  factor  in  the 
business.  The  fact  that  the  amount  he  has 
received  from  the  public  at  any  time  is 
either  greater  or  less  than  the  amount  which 
he  has  expended  for  replacements,  if  the 
allowance  for  depreciation  is  correctly  com- 
puted, does  not  affect  the  returns  to  which 
he  is  justly  entitled  on  his  original  invest- 
ment. He  is  entitled  to  a  fair  return  on  his 
investment  and  to  hold  the  undepreciated 
property,  or  its  equivalent  in  value,  which 
he  has  employed  for  public  use. 

"The  fact  that  in  an  investigation  of  the 
petitioner's  property,  undertaken  at  this 
particular  time,  for  the  purpose  of  fixing 
rates,  it  is  found  that  the  market  value  of 
his  physical  property  employed  for  public 
use  has  depreciated  $77,188.39  does  not,  in 
my  judgment,  justify  the  commission,  in  its 
determination  of  a  fair  value  for  rate  pur- 
poses, to  deduct  the  amount  of  depreciation 
from  the  present  estimated  cost  of  repro- 
ducing the  property  new,  and  thereby  re- 
duce the  earning  power  of  his  property. 
The  petitioner  has  undoubtedly  in  the  past 
twenty  years  made  such  replacements  from 
time  to  time  as  the  public  service  demanded, 
and  must  at  all  times  be  prepared  to  make 
such  replacements  as  the  public  service 
justly  demands.  I  cannot  see  how  we  can 
justly  decrease  the  earning  power  of  his 
property  by  decreasing  the  investment  on 
which  he  may  earn  a  fair  return.  When- 
ever the  time  comes  when  any  great  amount 
of  replacement  is  necessary,  and  that  may 
be  at  any  time,  he  may  be  required  to  ex- 
pend all  that  he  has  ever  received  to  cover 
depreciation,  besides  a  good  portion  of  his 
earnings." 

A  Whalebone  Sidewalk 

THE  accompanying  photograph  shows  a 
sidewalk,  made  from  the  bones  of 
whales,  in  front  of  the  old  San  Carlos  Mis- 
sion at  Monterey,  Cal.  The  structure  was 
built  in  1794,  but  no  records  are  available 
to  show  when  the  sidewalk  was  laid.  Tra- 
dition has  it  that  the  walk  was  laid  at  the 
same  time  as  the  structure  was  built  or 
shortly  thereafter.  The  pieces  in  the  fore- 
ground in  the  accompanying  view  ai>e  ver- 


tebrae, but  long  bones  are  also  used,  and  in 
fact  are  employed  for  working  out  various 
designs  in  the  sidewalk.    Of  course,  there 
is  only  pedestrian  traffic  over  it. 
The  gentleman  at  the  extreme  left  of  the 


picture  is  the  city  engineer  of  San  Fran- 
cisco, M.  M.  O'Shaughnessy,  while  the 
nearer  of  the  two  figures  in  the  center  is 
Jose  R.  Villalon,  commissioner  of  public 
works  of  Cuba. 


Milwaukee's  Activated  Sludge  Plant  the  Pioneer 
Large-Scale  Installation 

T.  Chalkley  .  Hatton,   Chief  Engineer  of  Sewage    Connmission, 
Discusses  Design  of  New  Works  and  Probable  Operating  Costs 


WHALEBONE   SIDEWALK   LAID  IN    1794 


BASING  a  decision  on  the  results  of  ex- 
perimental work  costing  $65,000,  the 
Milwaukee  Sewerage  Commission  is  build- 
ing the  world's  pioneer  large-scale  plant  for 
the  treatment  of  sewage  by  the  activated 
sludge  process.  The  new  works  comprise 
eleven  circular  30-ft.  concrete  tanks  of  the 
continuous  flow  type,  designed  to  treat  1,- 
600,000  gal.  of  sewage  daily  with  a  4-hr. 
period  of  aeration  and  a  25  per  cent  acti- 
vated sludge  content.  A  feature  of  the 
plant  is  the  diffusion  of  air  at  the  tank  bot- 
toms by  porous  quartz  sand  plates.  The 
works,  which  are  being  constructed  for  the 
purpose  of  trying  out  the  process  on  a  nor- 
mal size  unit,  so  that  the  city  may  be 
guided  in  the  ultimate  expenditure  of  $3,- 
000,000  on  its  sewerage  system,  were  de- 
scribed by  T.  Chalkley  Hatton,  chief  engi- 
neer of  the  Milwaukee  Sewerage  Commis- 
sion, at  the  convention  of  the  American  So- 
ciety of  Municipal  Improvements,  held  in 
Dayton,  Ohio,  this  week.  The  following 
extracts  are  from  Mr.  Hatton's  paper: 

Experiments  Indicate  Success  of  Con- 
tinuous Flow  Tank 

The  operation  of  experimental  tanks, 
placed  in  operation  last  March,  clearly  dem- 
onstrated that  it  was  possible  to  treat  the 
sewage  of  Milwaukee  by  the  activated 
sludge  process  on  the  fill-and-draw  method, 
when  the  temperature  of  the  sewage  was 
50  deg.  Fahr.  or  more,  at  less  cost  than 
by  any  other  process  with  which  the  com- 
mission had  been  experimenting,  taking 
into  consideration  the  character  of  effluent 
obtained.  Having  determined  the  avail- 
ability of  the  fill-and-draw  method,  it  was 
determined  to  try  the  continuous  flow 
method.  Activated  sludge  was  obtained  for 
seeding  this  tank  partially  from  the  Imhoff 
tank  and  from  fresh  sewage.  The  Imhoff 
tank  sludge,  which  is  anaerobic  and  which 
must  be  converted  into  aerobic  sludge  be- 
fore activated  sludge  is  produced,  was  run 
into  the  new  tank ;  to  this  was  added  fresh 
sewage  every  8  or  10  hr.,  and  the  mix- 
ture aerated  by  blowing  air  through  it 
under  about  5  lb.  pressure.  At  the  end  of 
6  or  8  hr.  the  air  was  turned  off,  sludge  al- 
lowed to  settle,  the  supernatant  liquor 
drawn  off,  fresh  sewage  added  to  the  ca- 
pacity of  the  tank  and  the  aeration  re- 
peated. 

This  proce.ss  was  continued  until  the  tank 
contained  about  30  per  cent  of  its  capacity 
of  good  activated  sludge.  It  required  about 
33  days  to  seed  this  tank  in  the  manner  de- 
scribed, whereupon,  it  was  started  upon  the 
continuous  flow  method.  This  was  begun 
during  the  first  week  in  July  of  this  year 
and  has  been  continued  without  material 
interruptions  since. 

From  the  beginning  of  the  tests  remark- 
able results  were  secured,  according  to  Mr. 
Hatton.  With  a  rough  screened  sewage 
containing  from  1,000,000  to  7,000,000  bac- 


teria per  cubic  centimeter,  250  p.p.m.  of 
suspended  matter,  30  p.p.m.  organic  nitro- 
gen and  120  p.p.m.  oxygen  consumed,  an 
effluent  was  produced  containing  a  99  per 
cent  removal  of  bacteria  and  suspended 
matters,  12  to  14  p.p.m.  nitrates,  stable 
after  5  days  and  clear  as  the  lake  water. 


Section  A-A 
SEDIMENTATION   TANK   DETAILS 

leaving  a  sludge  containing  5.45  per  cent  of 
ammonia,  1.34  per  cent  of  available  phos- 
phoric acid  and  0.23  per  cent  of  potash, 
worth  as  a  fertilizer  $9  a  ton  based  on  dry 
weight. 

This  was  accomplished  with  1.77  cu.  ft. 
of  air  per  gallon  of  sewage  treated,  costing 
$4.43  per  million  gallons  based  on  air  at 
$2.50  per  million  cubic  feet  compressed  to 
5  lb.  pressure,  which  is  the  guaranteed  cost 
where  large  units  are  used,  and  includes  all 
overhead  charges  and  boiler  room  labor,  but 
not  outside  plant  or  engine  room  labor. 
Experiments  now  under  way  indicate  that 
the  volume  of  air  can  be  very  much  reduced. 
In  considering  the  cost  of  this  process  the 
character  of  effluent  obtained  must  not  be 
lost  sight  of.  The  effluent  above  described 
is  of  far  higher  standard  than  any  yet  ob- 
tained from  any  of  the  processes  with 
which  experiments  have  been  conducted  at 
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ARRANGEMENT  OF  BAFFLES  AND  AIR  DIFFUSER 
PLATES 


of  the  aerating  tanks  with  their  curved 
baffles,  the  manner  of  sloping  the  bottom 
of  the  running  through  channels  so  as  to 
avoid  the  deposition  of  sludge,  and  the  man- 
ner of  placing  the  air  diffusers.  The  sedi- 
mentation tank  is  the  only  tank  to  be  roofed 
over.  The  roof  is  necessary  to  prevent  ice 
forming  about  the  edges  of  the  circular 
weir,  which  would  set  up  uneven  currents. 
This  tank  has  a  radial  flow,  and  is  designed 
for  a  25  min.  sedimentation  period  at  a 
2,000,000-gal.  rate. 

The  two  sludge  tanks  are  similar  to  the 
aerating  tanks  e.xcept  that  they  are  each 
made  into  two  separate  compartments  by 
stop  planks  connecting  the  two  ends  of  the 
baffle  walls.  Their  pipes  and  diffusers  are 
placed  in  the  same  number  and  manner  as 
in  the  aerating  tanks. 

Wooden  rectangular  troughs  are  built 
part  way  around  each  tank  to  control  the 
direction  of  the  flow  of  liquor,  and  stop 
planks  are  arranged  so  that  any  one  or 
series  of  tanks  can  be  cut  out.  The  sewage 
from  250,000  people,  to  which  is  added  the 
sewage  from  the  packing  house  district, 
passes  out  to  the  lake  through  a  20-ft. 
wide  open  channel  alongside  of  the  pro- 
posed plant. 

In  this  channel  a  weir  is  constructed 
20.35  ft.  long,  which  maintains  a  depth  of 


about  3  ft.  of  liquor  for  40  ft.  back  of  the 
weir.  This  is  the  grit  chamber  in  which 
the  heavier  solids  from  the  street  washings 
are  deposited,  as  the  sewers  connected  with 
this  large  intercepting  sewer  are  of  the 
combined  type.  The  weirs  have  been  so  ar- 
ranged as  to  provide  a  flow  through  the 
plant  to  correspond  with  the  fluctuations  of 
flow  through  the  main  sewer,  and  the  air 
applied  to  the  sewage  will  be  automatically 
regulated  to  correspond  with  this  flow. 
Self-recording  air  meters  will  be  installed 
to  determine  the  volume  and  pressure  of 
air  used. 

The  sewage,  after  passing  the  plant  weir, 
enters  tank  1,  where  it  comes  into  imme- 
diate contact  with  the  air  and  the  activated 
sludge,  with  which  the  tank  has  been  orig- 
inally seeded.  It  is  designed  to  use  25 
per  cent  of  this  activated  sludge  at  first  and 
to  increase  or  diminish  it  as  the  operation 
shows  necessary  to  get  the  most  economical 
results. 

Passing  through  tank  1  the  liquor,  mixed 
with  the  sludge,  enters  tank  2,  when  it  is 
again  aerated  and  further  mixed  with  the 
sludge  contained  in  that  tank,  and  so  con- 
tinues until  it  passes,  with  the  sludge 
mixed  with  it,  into  the  center  channel  of 
tank  9.  Here  the  sludge  settles  out  to  the 
bottom  of  the  tank,  the  clear  liquor  passing 


Cost  of  Air  in  Dd  lors  per  Day 
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Plan 

BAFFLES  DIVERT  FLOW  OVER  AIR  DIFFUSERS  IN 
TANK  BOTTOM 

the  Milwaukee  testing  station,  and  much 
higher  than  is  ordinarily  required.  If  the 
standard  is  reduced  the  cost  will  be  reduced 
in  direct  ratio. 

In  view  of  the  foregoing  record  of  re- 
sults obtained  by  this  process,  either  by 
the  fill-and-flow  or  continuous  flow  method 
it  is  not  surprising  that  the  Sewerage  Com- 
mission felt  warranted  in  expending  $65,- 
000  trying  out  the  process  on  a  large  size 
unit,  before  adopting  it  as  a  plant  which 
would  ultimately  cost  in  the  neighborhood 
of  $3,000,000. 

One  of  the  principal  reasons  for  building 
the  large  unit  was  to  determine  how  much 
low  temperatures  of  the  winter  would  af- 
fect the  process,  what  methods  would  have 
to  be  used  to  overcome  this  effect  and  what 
they  would  co6t.  The  foregoing  results 
have  all  been  obtained  with  sewages  vary- 
ing in  temperatures  from  50  to  70  deg. 
Fahr.,  whereas  the  winter  sewages  run 
down  to  42  deg.  Fahr.  for  short  periods. 
It  is  well  known  that  low  temperatures  seri- 
ously affect  the  efficiency  of  nitrifying  or- 
ganisms, but  to  what  extent  cannot  be  de- 
termined until  a  fair  trial  is  made,  and  the 
contemplated  plant  may  show  that  some  ar- 
tificial heat  will  have  to  be  applied  to  some 
portion  of  the  process  during  the  extreme 
low  temperature  periods. 

Description  of  Plant 

The  plant  consists  of  eleven  circular  re- 
inforced-concrete  tanks  30  ft.  inside  diam- 
eter by  13  ft.  maximum  depth,  supported 
upon  a  pile  foundation  due  to  the  instabil- 
ity of  the  soil.  Tanks  1  to  6,  inclusive,  are 
the  aerating  tanks  in  which  the  sewage 
mixed  with  the  activated  sludge  is  aerated 
by  means  of  air  forced  in  under  5  lb.  pres- 
sure. Tank  9  is  the  sedimentation  tank, 
and  tanks  10  and  11  are  the  activated 
sludge  tanks.     The  drawings  .show  details 


Million  Gallons  of  Sewage  Treated  Daijy 
DUGRAH   1 — cost  and  quantity  op  air  for  ACTIVATED  SLUDGE  PROCESS 


Note. — The  amount  of  air  used  per  million  gallons  of  sewage  Is  based 
average  depth.     The  final  cost  of  aeration  is,  however,  ne.irly  Independent 
of  aeration  per  square  foot  of  tank  surface  remains  constant  as  if  the  depth 
per  gallon  of  sewage  would  be  halved  but  its  pressure  doubled. 

These  arrows  show  the  procedure  for  50,000,000  gal.  of  sewage,  2  hours  aeration,  0.25  cu.  ft.  per  million 
rate  of  air  application  and  25  per  cent  of  sludge. 

Instructions. — Begin  at  the  bottom  of  the  diagram  with  the  number  of 
Run  vertically  to  the  selected  period  of  aeration,  then  horizontally,  to  the 
then  verticalb  to  the  percentage  of  sludge,  then  horizontally  to  the  heavy 
the  cost  In  dollars  per  day.  To  find  the  amount  of  air  In  millions  of  cubic 
the  left  Instead  of  to  the  heavy  curve. 


upon  the  use  of  a  tank  of  9  ft. 
of  the  depth  of  tank  if  the  rate 
were  doubled  the  volume  of  air 


'  gallonB  of  sewage  treated  daily. 

selected  rate  of  air  application, 

curve  and  thence  vertically  to 

feet  per  day  run  horizontally  to 
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DIAGRAM    2 — COST   OF  ACTIVATED   SLUDGE   TREATMENT   FOR.  50,000,000   GALLONS 

Note. — Costs  as  shown  embrace  all  operating  costs,  interest  charges  and  operating  costs  including 
boiler  room  labor,  but  excluding  engine  room  and  plant  labor.  Tankage  is  provided  for  1  Vj  times  the 
average  daily  How  and  the  sedimentation  period  is  Vi  hour.  Pumping  of  sludge  is  figured  in  as  30c 
per  million  gallons  of  sludge  pumped  on  the  basis  of  10c  per  million  gallons  one  foot  high. 

Instructions. — Select  the  required  rate  of  air  application  on  vertical  line  to  the  extreme  right.  Run 
from  this  point  horizontally  to  the  left  to  the  required  period  of  aeration,  then  run  vertically  to  the 
required  percentage  of  sludge  in  the  mixed  liquor,  and  thence  horizontally  to  the  left  for  the  cost  in 
dollars  per  million  gallons  of  sewage  treated. 


over  the  circumferential  weir  to  the  lake. 

The  sludge  settles  to  a  deep  well  built  in 
the  bottom  of  the  settling  tank,  and  is  dis- 
charged by  gravity  into  sludge  tanks  10  or 
11,  where  it  is  aerated  for  such  a  period  as 
may  be  necessary  to  maintain  the  nitrogen 
cycle.  From  these  sludge  tanks  the  sludge 
passes  to  an  18-in.  cast-iron  pipe  sunk  ver- 
tically in  the  ground  with  its  base  about 
28  ft.  below  the  height  of  the  liquid  in  the 
sludge  tank,  and  from  this  pipe  it  is  pumped 
by  air  into  the  fresh  liquor  trough,  entering 
tank  1  with  the  raw  sewage  and  again  pass- 
ing through  the  process. 

That  portion  of  the  activated  sludge  in 
excess  of  what  is  necessary  to  maintain  the 
proper  percentage  in  the  aerating  tanks  is 
pumped  out  of  the  sludge  tanks  from  time 
to  time  and  dewatered  and  will  be  used  as 
a  fertilizer.  The  method  of  dewatering  has 
not  yet  been  decided  upon,  but  will  prob- 
ably be  by  means  of  the  sludge  press  or 
vacuum  wheel.  The  deep  chambers  con- 
nected with  the  settling  tank  and  sludge 
tanks  are  for  the  purpose  of  dewatering 
the  sludge  as  much  as  possible  by  weight, 
and  thus  avoiding  the  pumping  of  unnec- 
essary liquor  through  the  process. 

It  has  been  found  by  the  experiments 
conducted  that  the  success  of  the  continu- 
ous flow  method  depends  upon  maintaining 
good  activated  sludge  at  all  times  in  the 
tanks  treating  the  fresh  liquor.  By  aerat- 
ing the  sludge  to  a  higher  degree  than  the 
whole  body  of  the  liquor,  air  is  saved  be- 
cause only  25  per  cent  of  the  entire  mixture 
is  thus  given  an  additional  aeration. 

The  plant,  as  designed,  can  treat  1,600,- 
000  gal.  of  sewage  per  day  with  a  4-hr. 
period  of  aeration  and  with  a  25  per  cent 
activated  sludge  content.  From  present 
indications  it  will  be  able  to  treat  the  sew- 
age satisfactorily,  when  the  temperature  is 
50  deg.  Fahr.  or  over,  at  a  much  higher 
rate,  but  this  is  yet  to  be  determined  on 
the  large  scale.  In  order  to  overcome  some 
of  the  effects  of  low  temperature  it  is  de- 
signed to  pass  the  condensing  water  from 
the  present  sewage  station  adjacent  to  the 
new  plant  through  coils  of  pipe  hung  to  the 
inside  perimeter  of  the  two  sludge  tanks, 
inducing  circulation  by  a  circulating  pump 


built  in  the  condenser  discharge  line.  This 
water  is  now  discharged  into  the  river  at  a 
temperature  of  about  100  deg.  Fahr. 

The  power  plant  for  producing  the  air 
necessary  for  operating  the  plant  consists 
of  two  positive  pressure  rotary  blowers 
each  having  a  capacity  of  2400  cu.,ft.  of 
free  air  space  per  minute  compressed  to 
6  lb.  pressure  and  belt  driven  from  two 
alternating  current  variable  speed  motors 
each  of  75  b.h.p.  Only  one  unit  will  be  re- 
quired for  operating  the  plant.  Two  are 
nrovided  to  avoid  possible  interruptions. 

One  of  the  questions  which  would  imme- 
diately arise  in  the  mind  of  the  engineer  is 
why  were  circular  tanks  designed  in  pref- 
erence to  rectangular.  These  tanks  were 
designed  before  any  results  had  been  ob- 
tained from  the  continuous  flow  method, 
and  Mr.  Hatton  felt  there  were  only  two 
processes  available  for  satisfactorily  treat- 
ing the  sewage  of  Milwaukee.  The  acti- 
vated sludge  process  with  continuous  flow 
or  fine  screening  followed  by  Imhoff  tank 
sedimentation,  followed  by  chlorination.  If 
the  former  process  proved  a  failure  the 
latter  would  have  to  be  adopted.  The  tanks 
were  therefore  designed  so  that  they  could 
be  used  as  the  digestion  chambers  for  an 
Imhoff  tank  installation  by  removing  the 
sloping  bottoms  and  baffle  walls. 

Rectangular  Tanks  Best 

It  is  quite  probable  that  rectangular 
tanks  will  better  fit  the  conditions  required 
to  carry  on  the  process.  One  advantage 
is  that  the  air  diffusers  can  be  placed  across 
such  a  tank  at  right  angles  to  the  direction 
of  flow,  thus  avoiding  possible  short  cir- 
cuiting of  the  liquor;  another  is  the  better 
convenience  of  placing  the  air  piping  sys- 
tem and  avoiding  placing  any  pipes  in  con- 
crete; and  a  third  is  cheaper  forms  for 
construction.  But  whatever  form  of  tank 
designed  the  width  of  the  running-through 
channel  should  not  exceed  6  to  8  ft.  to  get 
the  most  economical  disposition  of  the  air. 

Many  experiments  have  been  conducted 
with  a  view  of  determining  the  best  form 
of  air  diffuser,  and  others  are  now  being 
carried  on.  So  far  the  Filtros  plate  seems 
to  give  the  best  result.     This  is  a  compo- 
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sition  of  quartz  sand  and  some  character 
of  cement  to  bind  it  together.  The  sand  is 
ground  to  an  uniform  coefficient  to  give 
any  desired  porosity  and,  after  adding  the 
cement,  is  burned  in  a  furnace.  The  plates 
come  any  size  or  shape  desired  and  at  any 
thickness.  In  the  Milwaukee  plant  a  plate 
12  in.  square  by  IMi  in.  thick  is  being  used 
and  has  a  capacity  for  passing  2  cu.  ft.  of 
air  per  square  foot  at  2  in.  water  pressure. 
The  porosity  is  33.27  per  cent  by  voids. 
This  material  is  manufactured  by  the  Gen- 
eral Filtration  Company,  Inc.,  of  Rochester, 
N.  Y. 

It  has  been  found  very  important  to 
maintain  as  far  as  possible  an  even  diffu- 
sion of  air  throughout  the  body  of  the 
liquor.  That  is,  every  square  foot  of  plate 
should  contribute  its  share  of  free  air.  To 
this  end  orifices  are  provided  to  be  set  in 
the  casting  under  each  Filtros  plate.  Each 
orifice  is  designed  to  pass  the  required  vol- 
ume of  air  under  a  predetermined  pressure. 

Cost 

Of  course  one  of  the  most  important 
factors  to  be  determined  in  treating  sew- 
age by  the  activated  sludge  process  is  the 
cost,  and  the  writer  presents  herewith  an 
estimate  of  the  cost  so  far  as  it  has  been 
determined  from  the  experiments  so  far 
conducted. 

In  considering  this  phase  of  the  question 
it  should  be  first  realized  that  such  effects 
upon  cost  as  low  temperatures  might  have 
has  not  been  determined;  that,  with  this 
exception,  sufficient  data  have  been  secured 
to  accurately  determine  how  much  air  is 
required  to  treat  the  sewage  and  sludge  to 
produce  a  certain  standard  of  effluent  from 
the  Milwaukee  sewage,  and  guarantees 
from  well-known  manufacturers  of  blowers, 
engines,  turbines  and  motors  have  been 
secured  as  to  the  efficiency  of  the  several 
apparatus  they  will  undertake  to  furnish 
for  the  final  treatment  plant. 

General  dimensions  of  aerating,  sludge 
and  settling  tanks  have  been  determined 
with  reasonable  accuracy  based  upon  the 
various  periods  of  aeration  and  sludge  con,- 
tent  shown  upon  the  diagrams.  These 
diagrams  have  been  prepared  for  deter- 
mining the  cost  of  treating  a  daily  aver- 
age of  50,000,000  gal.  of  sewage  at  Mil- 
waukee, with  coal  worth  1  cent  per  82,000 
B.t.u,  the  price  now  being  paid  Dy  the  City 
Water  Department,  but  from  the  diagrams 
the  cost  for  other  rates  of  flow  can  be  de- 
termined. 

It  is  clearly  demonstrated,  however,  that 
the  smaller  the  plant  the  higher  the  cost 
for  treatment  due  to  the  less  efficiency  in 
operating  small-size  blowers,  and  recipro- 
cating engines  and  small  motors  instead 
of  large-size  blowers,  steam  turbines  or 
large  motors.  It  may  be  that  this  cost 
can  be  considerably  reduced  by  using  oil 
or  gas  engines  in  driving  the  smaller  units. 

Diagram  1  shows  the  cost  of  producing 
the  air  per  million  gallons  treated  per  day 
under  varied  conditions  as  to  period  of 
aeration,  rate  of  air  application  per  square 
foot  of  tank  surface  and  percentage  of 
activated  sludge  maintained  in  the  tanks. 
This  cost  includes  all  boiler  room  labor 
and  all  overhead  charges  such  as  interest, 
sinking  fund  and  depreciation. 

Diagram  2  includes  the  cost  of  .the  plant 
for  treating  the  sewage,  which  cost  in- 
cludes all  overhead  charges  such  as  inter- 
est, sinking  fund  and  depreciation.  The 
only  labor  cost  included  is  boiler  room 
labor,  the  engine  room  and  plant  labor  no*^ 
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bein^  included  for  want  of  sufficient  in- 
formation. 

These  diagrams  are  based  upon  rectan- 
^lar  tanks  holding  an  average  depth  of 
9  ft  of  liquor,  the  depth  which  has  so  far 
seemed  most  applicable  to  the  Milwaukee 
situation. 

In  Milwaukee  the  most  satisfactory  re- 
sults have  been  obtained  by  using  0.25  cu. 
ft  of  air  per  minute  per  square  foot  of 
tank  surface,  a  period  of  4  hr.  aeration 
with  a  sludge  content  of  25  per  cent  By 
referring  to  diagram  2  it  will  be  seen  that 
this  treatment  will  cost  $5.30  per  million 
gallons  treated,  exclusive  of  engine  room 
and  plant  labor  and  the  disposal  of  the 
sludge.  If  a  lower  standard  of  effluent  is 
required  and  a  3-hr.  period  of  aeration 
only  is  required  with  20  per  cent  sludge 
content  and  the  same  rate  of  air  supply, 
the  cost  will  be  seen  to  be  $3.95  per  million 
gallons  treated. 

Mr.  Hatton  believes  he  is  warranted  in 
the  statement  that  the  above  costs  are  much 
below  the  cost  of  producing  an  equal  stand- 
ard of  effluent  from  any  other  process  of 
sewage  treatment  applicable  to  a  large 
United  States  municipality.  It  seems  quite 
within  the  bounds  of  reason  to  anticipate 
that  there  will  be  sufficient  recoverable 
value  in  the  sludge  to  pay  for  its  final  dis- 
position at  least,  so  that  the  cost  of  this 
portion  of  the  process  need  not  be  taken 
into  consideration  when  comparing  it  with 
the  cost  of  treating  sewage  by  any  other 
process. 

How    Consistency    and    Age 
Affect  Strength  of  Mortar 

Natural-Sand  vs.  Ottawa-Sand  Tests  Discussed  in 

Connection  with  Standard  Requirements 

for  Equal  Strength 

TESTS  of  2-in.  mortar  cubes  made  in 
the  Materials  Testing  Laboratory  of  the 
Public  Service  Commission  in  New  York 
City  seem  to  show  that  Ottawa-sand  mortar 
acquires  its  strength  more  rapidly  than 
mortar  made  from  natural  sand,  which  is 
generally  graded  from  fine  to  coarse.  This 
fact  helps  to  explain  the  erratic  compara- 
tive results  obtained,  and  is  of  importance 
in  connection  with  the  usual  requirement 
that  natural-sand  should  equal  Ottawa-sand 
mortar  in  '%trength.  It  has  further  been 
proved  by  tests  that  the  relative  strengths 
are  directly  and  largely  affected  by  both 
ccmsistency  and  age  when  tested. 

Explanation  of  Erratic  Results 

Many  cases  of  fine-sand  specimens  which 
were  acceptable  at  3  days  or  7  days  but 
failed  at  28  days  in  comparison  with  stand- 
ard Ottawa  sand  have  been  observed.  The 
most  notable  case  was  a  sample  of  fine 
sand  which  showed  141  per  cent  of  the 
strength  of  Ottawa  at  3  days,  122  per  cent 
at  7  days  and  only  98  per  cent  at  28  days. 
The  analysis  of  this  sand  shows  the  follow- 
ing percentages  passing  the  sieves  given: 
No.  4.  100 ;  No.  8,  97 ;  No.  16,  77 ;  No.  30, 
44 ;  No.  50,  14,  and  No.  100,  4. 

It  is  suggested  that  a  possible  explana- 
tion of  erratic  results  is  the  effect  of  fine- 
ness and  grading  on  time  of  setting  and 
the  much  more  rapid  gain  in  strength  of 
the  Ottawa-sand  mortar.  That  many  sands 
show  great  variations  in  comparison  with 
standard  Ottawa  sand  has  been  fully  proved 
by  the  very  extensive  tests  on  subway  con- 
struction work  made  by  the  Materials  Test- 
ing Division.     The  results  of  relative  test 


averages  for  ten  tests  of  ten  specimens 
each  show  that  at  3  days  natural  sand 
specimens  averaged  126  per  cent  of  Ottawa 
sand,  at  7  days  128  per  cent,  and  at  28 
days  120  per  cent.  These  results  tend  to 
prove  that  Ottawa-sand  mortar  acquires 
strength  more  rapidly  than  natural-sand 
mortar. 

Prof.  L.  J.  Johnson  also  cites  a  case  as 
follows:  In  a  sand  sample  the  strength 
in  tension  as  1 :3  mortar  showed  113  per 
cent  of  that  of  Ottawa  sand  at  the  age  of 
4  days,  and  only  82  per  cent  at  28  days. 

Effect  of  Consistency 

Another  cause  of  relative  -decrease  in 
ratio  at  the  later  ages  is  in  the  consistency 
of  the  mortar;  slightly  wetter  consistency 
for  the  natural-sand  mortar  has  a  much 
larger  effect  in  decreasing  the  strength  at 
early  ages  than  at  later  ages,  and  the  effect 
on  graded-sand  mortar  is  greater  than  on 
Ottawa-sand  mortar.  Satisfactory  sands 
may  sometimes  be  rejected  due  to  failure 
to  realize  the  effects  of  the  consistency. 
The  accompanying  table  shows  the  effect 
of  a  variation  of  only  1  per  cent  in  the 
water  used. 


Compressive   Tests    op   2-In.    Cubes — Proportions 

1 :3 — Consistency,  Wet — Average  Results  in 

Perckntaoe  of  Ottawa-Sand  Mortar 

Ottawa  Sand,  Natural  Sand,  Natural  Sand, 

Age  in    14.9  Per  Cent  16.4  Per  Cent  15.4  Per  Cent 

Days  Water  Water  Water 

3  too  122  148 

7  100  119  117 

28  100  112  111 


Owing  to  the  above-mentioned  causes  of 
variation,  the  sands  tested  by  the  Mate- 
rials Testing  Division  are  not  rejected  if 
they  fall  within  the  following  limits  below 
the  strength  of  mortar  cubes  of  Ottawa 
sand:  10  per  cent  at  4  days;  5  per  cent  at 
7  days,  and  1  per  cent  at  28  days.  The 
operators  have  been  instructed  to  guard 
against  the  effects  of  wetter  consistency  in 
the  natural-sand  specimens  by  always  mak- 
ing them  slightly  drier  than  the  standard 
Ottawa-sand  specimens. 


Form    Proposed    for    Federal 
Valuation  Report 

Ready   Comparisons   of    the    Net    Results   of  All 

Conflicting  Theories  the  Aim  of  the  Skeleton 

Tables  Suggested 

By  D.  F.  JURGENSEN 

Engineer,    Minnesota    Railroad    and     Warehouse 

Commission,  St.  Paul 

SO  MANY  perplexing  questions  are  in- 
volved in  the  completion  of  the  task  im- 
posed upon  the  Interstate  Commerce 
Commission  by  the  valuation  act  that  it 
would  seem  advisable  to  prepare  a  tentative 
form  of  inventory  which  might  be  used  for 
the  purpose  of  classifying  the  various 
methods  now  being  proposed  for  the  pur- 
pose of  arriving  at  the  ultimate  question, 
"fair  value."  Some  hold  that  "fair  value" 
should  be  determined  by  the  so-called  "re- 
production or  replacement"  method,  and  the 
advocates  of  this  method  are  again  divided 
into  those  who  assert  that  reproduction  im- 
plies allowances  for  cost  of  acquisition,  con- 
sequential damages,  contingencies,  engineer- 
ing expenses,  interest  during  construction 
and  many  other  items,  while  others  contend 
that  the  "cost  of  reproduction"  should  be 
limited  to  the  ascertainment  of  the  present 
value  of  the  items  of  property  actually  in 
existence,  which  it  is  held  is  the  true  in- 


terpretation of  the  decision  of  the  U.  S. 
Supreme  Court  in  the  Minnesota  rate  cases. 
Another  controversy  has  arisen  with 
reference  to  the  purpose  to  be  served  by 
the  valuation,  or  to  what  use  the  valuation 
may  be  put  after  it  is  made.  In  this  con- 
nection there  seems  to  be  a  difference  of 
opinion  whether  or  not  the  term  "fair 
value"  means  one  amount  when  used  as  a 
basis  for  rate  making,  and  another  amount 
when  used  as  a  basis  for  sale  or  condemna- 
tion, and  perhaps  still  another  when  used  as 
a  basis  upon  which  to  adjust  capitalization. 

Inventory  to  Express  Views  of  All 

The  inventory  on  the  opposite  page  aims 
to  suggest  a  form  in  which  each  of  these 
views,  as  well  as  other  contentions  not  neces- 
sary to  specify,  may  find  full  expression. 
The  thought  underlying  the  suggestion  is 
that  in  advance  of  the  ascertainment  of  all 
of  the  facts  and  circumstances  it  is  difficult, 
if  not  impossible,  to  come  to  a  definite  con- 
clusion as  to  the  propriety  of  the  conten- 
tions advanced,  or  the  proper  solution  of 
the  problem  involved.  If,  however,  an  in- 
ventory of  the  property  was  prepared  which 
would  place  in  parallel  columns  the  facts 
and  items  depended  on  to  substantiate  each 
contention  advanced,  it  would,  it  is  sub- 
mitted, go  a  long  way  toward  the  solution 
of  the  question,  and  would,  at  least,  sim- 
plify the  work  of  the  commission. 

The  accompanying  inventory  is  naturally 
a  mere  skeleton ;  the  amounts  used  for  illus- 
tration have  been  arbitrarily  selected.  The 
inventory  is  not  presented  as  an  actual  in- 
ventory of  the  property  of  any  carrier,  nor 
is  it  at  this  time  presented  as  the  final  in- 
ventory or  tabulation  to  be  adopted  by  the 
commission.  It  is  suggested  as  a  "working 
form,"  and  one  which  is  probably  adapted 
to  be  used  for  the  tentative  or  proposed 
valuation  specified  in  the  valuation  act,  to 
be  first  submitted  by  the  commission  for 
criticism  and  to  be  perhaps  modified  after 
the  hearing  provided  for  in  the  act. 

Explanation  of  Forms 

The  first  four  columns  of  Sheet  1  are 
self-explanatory.  Column  5  applies  only  to 
transportation  lands.  Column  6  gives  the 
"cost  of  reproduction  new"  of  all  properties, 
including  items  contended  for  by  those  who 
advocate  the  inclusion  of  cost  of  acquisition. 
Column  7  records  "present  value  new"  of 
physical  properties  in  existence  and  devoted 
to  or  held  for  transportation  business. 
Column  8  gives  actual  existing  depreciation 
in  the  transportation  plant  as  compared 
with  the  plant  if  it  were  new,  and  column  9 
records  the  total  "actual  present  value"  of 
the  transportation  plant,  based  on  columns 
7  and  8. 

Columns  2  to  6  refer  to  all  property  owned 
by  the  carrier;  the  subsequent  columns 
refer  only  to  that  devoted  to  or  held  for 
transportation  purposes.  The  total  amount 
of  this  property  is  found  in  column  7,  and 
in  the  subsequent  columns  deductions  are 
made  upon  different  bases,  each  column 
.showing  the  total  actual  "present  value"  of 
the  items  included  upon  the  particular  basis 
u.sed  for  that  column. 

It  is  proper  to  say  that  each  column  in 
Sheet  1  subsequent  to  column  9  is  based 
upon  actual  present  value  as  given  in 
column  9,  and  that  the  basis  adopted  for 
column  6  has  not  been  carried  into  any 
of  the  subsequent  tabulations. 

Sheets  2,  3,  4,  5  and  6  are  analyses  of 
the  items  found  in  Sheet  1,  and  require  no 
detailed  explanation. 
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Sheet  1 

— PnoposEl)  Skeleton  Form  to  Be  Used  in  Preparation  op  "Tent.itive  Valiation  op  Comiion  Carrier 

Property' 

Specipibd 

IN  VALrATioN  Act  op  March  1.  1913 

All  Property  Owned 

Property  Dbvuted  tu  or  Held  poe  Tranhpoiitation  BrsiNEW 

Item 

Original 
cost 

COST  OP  REPRODCCTION  NEW 

' 

ACTUAL  nUMHT  TAIOI                                                                                     1 

Apprecia- 
tion 

Present 
value 
new 

Coat  of 
acquisi- 
tion and 
conse- 
quential 
damages 

Total 

Present 
value 
new. 
as  in 
col.  4 

Deprecia- 
tion 

Total 

As  in 

col.  9, 

omitting 

right-of- 
way  and 
land  held 
for  future 

As  in 

ool.  10, 

carrying 

easements 

at  cost 

Ai in          Aa  io 
eol.  11.        eol.  13, 

omitting      omitting 
construe-     construc- 
tion and       tion  and 
equip-          equip- 
ment          ment 
acquired      acquired 

from            from 
operating       lurplus 
expenses      eaminga 

■     Aain 
col.  14, 
As  n  *  '  omittinv 
col.  13,     '  construc- 
omitting       tion    and 
adapta-         equip- 
tion             Bwot 
and           donated 
soUdiii-           by 
cation        counties 
ofroadbed        and 
munici- 
1    iMliliaa 

1 

2 

3 

4 

5 

6 

7 

8       • 

9 

10 

11 

12               13 

14               It 

16 

17 

IS 

1 — Lands  devoted  to  trans- 
portation business  (class- 
ifiable  under    I.    C.    C. 
classification  "I— Road") 

$3,000,000 

$6,900,000 

$9,500,000 

$12,000,000 

$21,500,000 

1 
$9,500,000 

$9,500,000 

$7,350,000 

$7,000,000 

$7,000,000  $7,000,000 

$7,000,000   $7,000,000 

2 — Construction  (including 
all  items  under  I.  C.  C. 
classification  "I — Road", 
except  Land) 

15,000,000 

•14,500,000 

27,900,000 

•29,500,000 

i 
27.900,000l  $5  300.000 

•24,200.000 

24,200,000 

24,200,000 

1 
21.400,000  17.400,000 

is,80o.oao 

11300MO 

1 

3 — Equipment      (including 
all  items  under  I.  C.  C. 
classification  "II — 
Equipment" 

9,600,000 

3,400,000 

13,000,000 

13,000,000 

13,000.000;     3,900.000 

9,100,000 

9,100,000 

9,100,000 

8,330,000     7,730,000 

7,730.000 

6.870.000 

i— HI— General   Expmdi- 
(«^M(asinI.  C  C.  classi- 
fication "Investment  in 
Road  and  Equipment"). 

700,000 

3,900,000 

4,600,000 

4,600,000 

'           i 

5 — Miscellaneous     Proper- 
ties Owned  (but  not  de- 
voted to  transportation 
busineas) 

13,430,000 

28,700,000 

42,130,000 

42,130,000 

Totals 

$41,730,000 

$57,000,000 

$97,130,000 

$12,000,000 

$110,730,000 

$50,400,000    $9,200,000 

$42,800,000 

$40,650,000 

$40,300,000  $36,730,000  $32, 130.000!$30,630.000 

$25,670,000 

1 

'Includes  11,600.000  for  "adaptation  and  solidification"  of  roadbed.    See  Sheet  3.    Adaptation  and  solidification  do  not  obtain  in  a  new  roadl>ed  and  are  therefore  omitted  in  columns  4  and  7. 


Sheet  2 — Analysis  of  Item  1— Lands  Devoted  to  Transpor- 
tation PcRPOBEs— (Classipuble  Under  I.  C.  C.  Classi- 
fication "I — Road") 


How 
obtained 

Original 
cost 

Present 
value 

Cost  of 
acquisition 

and  con- 
sequential 

Cost  of 
reproduc- 
tion 
new 

1 

2 

3 

4 

5 

Granted 

Nil 

$1,500,000 

$3,000,000 

$4,500,000 

Condemned. .. 

$100,000 

400,000 

400,000 

800.000 

Purchased  and 
used 

2,600,000 

6,900,000 

7,900,000 

14.800.000 

Purchased  and 
held  for  fu- 
ture use 

300,000 

650,000 

650,000 

1.300.000 

Easements  in 
public  streets 

Nil 

60,000 

50,000 

100.000 

i 

; 

! 

1 
1 

Totals 

$3,000,000 

$9,500,000 

$12,000,000 

$21,500,000 

Sheet  4~Analysis  of  Item  3— Equipment— (Including  all 
Items   Under  I.  C.  C,  Classification  "II— Equipment") 


1 

How          j    Original 
obtained       |      cost 

Present 

value      j    Depre- 
new       ]    ciation 

Actual 
present 
value 

1             1         2 

3          ••         4 

5 

Capital  account  $8,000,000    $9,810,000  $2,940,000  $6,870,000 

Surplus  earnings       700,000         870,000;      270,000       600.000 

Operating  ex- 
penses  

1 
900,000      1,100,000|      330,000 

770,000 

Cash   donations'                   j                     | 
from  counties                                            [ 
and  munici- 
palitiffl Nil        1     1.220.0001      360,000 

860,000 

1                     '                   t 

1             .      ^ 

1 

Totals $9,600,000  $13,000,000  $3, 900,000:$9, 100,000 

i                     i                   1 

Sheet  6 — Analysis  or  Item  5 — Miscrllanbous  Feopebths 
Owned  but  Not  Devoted  to  Tranbpobtatiok  Busiims 

Clan 

Original 
coat 

Present 
value 
new 

Depce- 
dstioD 

Actual 
pnaent 
value 

1 

2 

3 

4 

i 

Lands  not  classi- 
fiable under  I. 
C.  C.  Classifi- 
cation    *  *  I— 
Road" 

Nil 

$10,000,000 

None 

$10,000,000 

Mine  property . . 

$70,000 

700,000 

None 

700.000 

Securities  of  oth- 
er carriers — 

7,000,000 

10,000,000 

None 

10,000.000 
5,000,000 

Securities  other 
than  of  carri- 
ers  

1,000,000 

S. 000,000 

None 

Amusement  re- 
sorts   

60.000 

80.000 

$40,000 

40,000 

Hotels  

300.000 

350.000 

150.000 

200,000 

Stores  and  sup- 
plies   

3,000,000 

3,500,000 

None 

3.500,000 

FraochiseB 

NU 

10,000,000 

None 

10,000,000 

Unclassified  aa- 
seta  of  various 
kinds 

2,000,000 

2,500,000 

None 

2,500,000 

'  .    .     1  ,  . 

TotaU 

'                                                                                                              1 

$13,430,000 

$42, 130,000  $190,000  $41 ,940,000 

Sheet  3— Analysis  of  Itkm  2— Conbtkuction~(Including  all  Items  Under  I.  C.  C.  Classification 
"I— Road."  Except  Land) 


ACTUAL  PRESENT  VALUE 

How  obtained 

Orianal 

Present 
value 
new 

Deprecia- 
tion 

and  Bolidifi-       Including 
cation  of        adaptation 
roadbed        and  sohdifi- 
cation  of 
roadbed 

Omitting 
adaptation 
and  solidifi- 
cation of 
roadbed 

1 

2 

3 

* 

8                     6 

7 

Capital  account 

$10,000,000  $15,514,000 

$3,000,000 

$886,000     $13,400,000 

$12,514,000 

Surplus  earnings 3,000,000'     4,636.000 

900.000 

264.000  '      4.000.000 

3.736,000 

Operating  expenses   . .      2,000,000 

3.114.000 

500.000         186.000         2.800.000 

2,614,000 

Cash   donations   from 
counties  and  munici- 
palities  

NU 

4.636.000 

1 
900.000|        264.000         4.000.000 

3,7361000 

1 

Total! |$16,000.000  $27,900,000  $5,300,000!  $1,800,000     $24,200,000 

$22,600,000 

•Adaptation  and  Kolidification  do  not  obtain  in  a  new  roadlicd. 


Sheet  5 — Analyses  of  Item  4 — III — General  Expenditures,  as  in  I.  C  C.  CL-AssiriCATioN  or 
"Investment  in  Road  and  Ejuipment" 


Item 

Original 
cost 

PRESENT  VALUE  NEW 

Depreciation  (On 
assumption  that 
III— (Jen.  Exp. 

constitutes  part  of 

cost  of  physical 

property) 

ACTUAL   PaaslN*  VALUE 

•Basil  "A" 

tBaais  "B  " 

BasBofcoI. 
3  and  col.  5 

Basis  of  col. 
4  and  col.  5 

1 

2                  3 

4 

5 

6 

7 

Organisation  ex- 
penses  

I. 
$30,000  1     $200,000 

$171,000 

$34,200  ' 

$166,800 

$138,800 

Law  expenses .... 

20.000  '       130,000 

115.000 

23.000 

107.000 

92.000 

50.000         330.000 

287.000 

57.400 

272.600 

229.600 

200.000  1   1.310.000 

1.143.000 

228.600 

1.081.400 

914.400 

Commissions 

300.000      1.970.000 

1.713.000 

342.800 

1.627.400 

1.370.400 

Other  expenses. . . 

100.000 

660.000 

571.000 

114.200 

545.800 

458.800 

i              1 

Totals ■.. 

$700,000    $4,600,000 

$4,000,000 

$800,000 

$3,800,000 

$1,200,000 

*Basis  "A"  computed  on  cost  of  acquisition  and  consequential  damages  as  to  lands. 
tBasis  "B"  computed  on  only  "present  value"  of  lands. 
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Reinforced-Concrcte  Conduit  Analysis  Simplified 
by  Theory  of  Displacements 

Conduit  Designed  by   W.   M.   Smith  in  Engineering   Record  of  May  22, 
Using  Least -Work  Theory,  Is  Here  Analyzed  by  Shorter  Graphical  Methods 

By  C.  S.  WHITNEY 
Steel  Inspector  for   Guatav  Lindenthal,  Consulting  Engineer,  New  York  City 


AN  ARTICLE  by  W.  M.  Smith  in  the 
Engineering  Record  of  May  22,  page 
648,  described  a  method  of  applying  the 
theor>'  of  least  work  to  the  analysis  of  re- 
inforced-concrete  conduits.  The  same  prob- 
lem can  be  solved  by  the  graphical  appli- 
cation of  the  theorj'  of  virtual  displacements 
outlined  in  the  writer's  previous  article  in 
the  issue  of  Sept.  11,  page  234.  This 
problem  is  a  comparatively  difficult  one  be- 
cause of  the  large  number  of  oblique  forces 
and  the  shape  of  the  section,  but  the  true 


Rg.  1  -  Fined  Arch  Notation 


pressure  line  can  be  located  quite  accurately 
in  less  than  twelve  hours  by  one  familiar 
with  the  graphical  method. 

Theory  Same  as  for  Fixed  Arch 

The  theory  involved  is  the /Same  as  that 
explained  in  the  article  by  the  writer  re- 
ferred to  above  on  the  analysis  of  fixed  elas- 
tic arches.  The  equations  are  similar  to 
those  there  derived ;  H  is  the  horizontal  and 
V  the  vertical  component  of  the  reaction  and 
M  is  the  bending  moment  at  the  left  end. 
Neglecting  the  effect  of  temperature,  rib 
shortening  and  shear  the  reactions  are  given 
by  the  following  formulas,  which  assume 
that  the  arch  ring  has  been  divided  into 
small  lengths  so  that  the  values  of  Is  EI 
are  equal.  (See  equations  4  of  previous 
article.) 


•=(2>.) 


'/ 


.c" 


U) 


It  should  now  be  observed  that  the  arch 
rib  may  be  curved  completely  around  in  the 
shape  of  a  ring  without  in  any  way  affect- 
ing the  equations  involved.  If  the  abut- 
ments are  drawn  near  together  as  in  Fig.  2 
at  A  and  B,  the  equations  for  H,  V  and  M 
still  give  the  reactions  at  left  end  A.  The 
moment  M,  is  the  moment  of  the  external 
forces  P„  P„  etc.,  about  the  given  point  x, 
y.  The  value  of  M,  as  before,  is 
M  =  M'  +  Hb  —  Vl/2 

Theory  of  Virtual  Displacements 

Imagining  the  invert  cut  at  the  center 
and  considering  the  conduit  as  a  curved 
cantilever  fixed  at  B,  the  theory  of  virtual 
displacement  requires  that  the  total  changes 
in  relative  deflections  and  angle  shall  be 
zero,  and  the  equations  1  were  derived  in 
the  preceding  article  to  satisfy  this  condi- 
tion. The  values  of  H,  V  and  M  are  in  this 
case  the  thrust,  shear  and  moment  at  the 
center  of  the  invert. 

The  values  of  x  and  y  are  measured  alge- 
braically from  the  vertical  and  horizontal 
axes  passed  through  the  "center  of  gravity" 
of  the  divisions  of  the  arch  ring.  In  locat- 
ing this  "center  of  gravity,"  the  divisions 
are  all  given  equal  weight  because  the  val- 
ues of  Is/EI  are  all  made  the  same.  The 
summation  of  the  values 

;•  2    ^.*'  ^    ^^V-  2    ^^  ^""^  2    ''■'' 
proceed  around  the  arch  from  the  free  end. 


Rg.  2  -  Application  to  Conduit 


The  term  M,  is  the  moment  at  the  center 
of  the  divisions  of  the  rib  produced  by  the 
external  loads,  excluding  the  reactions,  on 
the  arch  rib  considered  as  acting  as  a  sim- 
ple cantilever  fixed  at  the  right-hand  end 
only.  In  the  preceding  article,  the  value 
of  M,  was  equal  to  Px'  because  the  effect  of 
a  single  vertical  concentrated  load  was  being 
considered  in  order  to  obtain  influence  lines 
for  moving  loads. 


Scale  in 
Thousand    Pounds 
0  10 


FIG.   3 — LOADING   ON   CONDUIT— TKIAL   AND  TRUE   PRESSURE   LINES   CONSTRUCTED   BY    FORCE    POLYGONS 
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FIG.    4 — GRAPHICAL  DETERMINATION   OF   VARIOUS   SUMMATIONS 


and  their  values  may  be  obtained  easily  and 
accurately  by  the  graphical  method  ex- 
plained in  Church's  "Mechanics  of  Engi- 
neering" or  other  texts  on  graphics.  The 
summation  is  effected  by  means  of  funicular 
polygons. 


Application  of  Theory- 
Solution 


-Graphical 


All  of  the  graphical  work  involved  in  the 
location  of  the  true  pressure  line  of  the  con- 
duit for  the  assumed  condition  of  loading 
is  given  in  Figs.  3  and  4.  In  order  that  a 
check  might  be  had,  the  same  condition  of 
loading  was  assumed  as  used  by  Mr.  Smith 
and  the  results  agreed  very  closely  with  his 
except  in  the  case  of  the  shear,  which  he 
did  not  investigate,  because  the  load  of  the 
conduit  is  nearly  symmetrical. 

The  procedure  is  as  follows :  The  conduit 
is  first  laid  out  and  divided  up  as  in  Fig.  3, 
so  that  the  values  of  As/EI  are  all  the  same. 
The  lines  of  action  of  the  forces  acting  on 
the  conduit  are  then  drawn  in  and  the  force 
polygon  is  constructed.  The  invert  is  as- 
sumed cut  by  a  vertical  section  at  the  cen- 
ter; the  end  B  is  considered  fixed  and  A 
free.  Since  the  end  A  is  free  the  bending 
moment  there  must  be  zero,  and  the  equi- 
librium polygon  is  therefore  started  at  the 
neutral  axis  at  the  section  cut.  Any  con- 
venient position  of  the  pole  may  be  selected, 
as  the  first  equilibrium  polygon  is  used  only 
to  determine  the  moments  in  the  bent  canti- 
lever due  to  the  earth  pressure.  By  means 
of  the  force  and  equilibrium  polygons,  the 
moments  M,  at  the  center  point  of  each  of 
the  divisions  of  the  arch  are  computed,  and 
the  resulting  curve  of  moments  is  given  at 
the  top  of  Fig.  4. 


The  arch  rib  is  again  laid  out  for  use 
in  determining  H,  V  and  M,  and  the  center 
points  of  the  divisions  are  projected  in 
parallel  lines  to  the  right  and  downward  for 
the  construction  of  the  funicular  polygons, 
Fig.  4.  In  order  to  locate  the  gravity  axis, 
the  rib  divisions  are  treated  as  equal  forces 
acting  horizontally  and  their  resultant  is 
located  by  the  ordinary  graphical  method. 
The  force  polygon  with  pole  at  0'  and  the 
funicular  polygon  A'B'  were  used  for  this 
purpose.  When  this  axis  is  located  the  val- 
ues of  y  may  be  measured  from  it.  The 
values  of  x  are  measured  from  the  vertical 
axis  through  the  center-of-gravity  point. 

Determination  of  Thrust 

The     two     summations       ^    M^y    and 

">      y'  are  obtained  from  the  two  funicu- 

lar  polygons  A,B,  and  A,C.,.  The  values  of 
M,  from  the  M,  curve  are  laid  off  on  the 
load  line  of  a  force  polygon,  and  a  conve- 
nient pole  is  chosen  (O,  „„i,).  The  funicular 
polygon  A,B,  is  drawn  with  its  sides  per- 
pendicular to  the  rays  of  this  force  polygon. 

The   value   of     ^^    M^y   is    equal    to   the 

length  2,  multiplied  by  the  pole  distance 
p,  (i,,rf ,  of  the  force  polygon.  In  the  same  way 

^       2/'  is  obtained.    The  values  of  y  are 

laid  off  algebraically  on  the  load  line  of  the 
force  polygon  whose  pole  is  at  O,.  The 
funicular  polygon  A,C,  is  constructed  with 
sides  perpendicular  to  the  corresponding 
rays.    Since  the  arch  is  symmetrical,  only 


one-half  of  the  funicular  polygon  need  be 

V"  is  then  22j»., 
and 


2   ^^V 

2> 


If  found  convenient,  the  pole  distances 
can  be  made  equal  and  will  then  cancel  out. 
The  numerical  value  of  z  is,  of  course, 
measured  to  the  same  scale  as  the  arch,  and 
that  of  p  to  the  scale  of  the  load  line. 

Determination  of  Shear 

The  vertical  shear  at  the  center  of  the 
invert  is  found  in  the  same  manner  as  H. 

2B 
Af.x  is  taken  from  the 
A 

funicular  polygon  A,B,  drawn  with  sides 
parallel  to  the  rays  of  the  Af,  force  polygon 
(pole  at  0,„„d,)  and  is  equal  to  z  times  p,. 

The  value  of    ^    a:"  is  taken  from  the 

^^A 

funicular  polygon  A,C,  drawn  with  sides 
parallel  to  the  x  force  polygon  with  its 
pole  O,. 

Only  half  of  the  funicular  polygon  is 
drawn,  because  of  symmetry,  and 


Therefore 


2/ = ^'^' 


M,x 


V  = 


Because  of  the  symmetry  of  loading  the 
shear  V  is  quite  small  in  this  case. 

Determination  of  Moment 


The  moment  M'  is  equal  to 


{%"•)/'■ 


in  which  n  is  the  number  of  divisions  of  the 
arch  ring  (thirty-four  in  this  case).    The 

term     ^    m,  can   be  measured   directly 

from  the  M,  load  line.  The  true  moment 
M  is  equal  to  M'  -\-  Hb  —  Vl/2,  which  re- 
duces to  M'  —  Hb  in  this  case,  because  I, 
the  distance  between  the  ends  of  the  arch, 
is  zero,  and  H  is  negative. 

The   numerical   results   obtained  at  the 
center  of  the  invert  of  this  conduit  are  as 
follows : 
Thrust : 


^"; 


■*-^A 


M,y  =  7.90  X  25,000,000  =  197,500,000 


X' 


H 


2X13.28X200  =  5310 
197,500,000/5810  =  36,800  lb. 


Shear: 

2   ^.*  =  0.12  X  25,000,000  =  3,000,000 

'^   x'  =  6.75  X  2  X  200  =  2695 

V  =  3,000,000/2695  =  1100  lb. 
Moment : 

2   ^.  =  27,400,000 

n  =  34 
M'  =  27,400,000/34  =  806,000  ft.-lb. 
The  distance  from  the  center  of  gravity 


i 
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to  the  pressure  line  at  the  center  of  the  in- 
vert is 

it/H  =  806,000  36,840  =  21.87  ft. 
which  brings  the  pressure  line  2.5  ft.  below 
the  neutral  axis. 

Knowing  the  values  of  H  and  V  and  the 
location  of  the  true  pressure  line  below  the 
center  of  the  invert,  the  true  pole  can  be 
located  and  the  true  pressure  line  drawn  in. 
The  value  of  V  in  this  case  was  not  deter- 
mined ver>'  accurately,  because  of  the  small 
scale  used,  but  it  is  small  and  relatively  un- 
important. The  thrust  and  position  of  cen- 
ter of  pressure  check  those  obtained  by  Mr. 
Smith  within  2  per  cent. 

ElFFECT  OF  Rib  Shortening  and 
Temperature 

The  effect  of  change  of  temperature  on 
the  conduit  is  to  increase  or  decrease  the 
size  of  all  parts  in  the  same  proportion; 
and,  if  the  conduit  were  not  surrounded  by 
material  which  resisted  the  expansion,  no 
stresses  would  be  produced  by  temperature 
change.  The  effect  of  expansion  must  be 
to  increase  somewhat  the  pressure  of  the 
surrounding  earth,  but  to  what  degree  it 
would  be  impossible  to  estimate,  and  the 
writer  is  at  a  loss  to  see  how  the  tempera- 
ture stresses  can  even  be  approximated. 
The  entire  rib  is  under  a  heavy  thrust  and 
the  effect  of  rib  shortening  would  therefore 
be  small. 

The  consideration  of  temperature  and  rib- 
shortening  stresses  in  a  conduit  in  an  earth 
fill  would  seem  to  be  a  useless  refinement 
when  the  external  forces  are  of  such  an  in- 
determinate nature.  A  conduit  subjected 
to  hydrostatic  pressure  would  present  a 
very  nice  problem,  but  the  pressures  in  an 
earth  fill  are  an  entirely  different  matter. 
No  experiments  have  revealed  any  accurate 
law  by  which  the  pressures  in  a  deep  fill, 
affected  so  much  by  arch  action  and  vary- 
ing conditions,  can  be  figured.  It  would 
therefore  seem  sufficient  to  estimate  the 
pressure  as  carefully  as  possible,  as  Mr. 
Smith  has  apparently  done,  and  to  deter- 
mine the  true  pressure  line  without  any 
undue  refinements. 

In  spite  of  the  simplicity  of  the  graphical 
application  of  the  theory  of  virtual  displace- 
ments which  has  been  explained,  the  writer 
has  not  been  able  to  find  a  single  record  in 
English  of  its  use  in  solving  such  a  problem 
as  that  presented  by  the  reinforced-con- 
crete  conduit.  This  may  possibly  be  at- 
tributable to  the  tendency  of  American  en- 
gineers toward  analytical  methods  which  in- 
volve no  drafting,  and  many  may  receive 
the  impression  from  the  appearance  of  Fig. 
4  that  too  much  graphical  work  is  involved 
for  accurate  results.  This  is  not  true,  be- 
cause there  are  easy  checks  and  less  possi- 
bility of  gross  error,  and  the  results  can 
easily  be  brought  within  the  common  stand- 
ards of  accuracy.  The  basic  assumptions 
made  in  the  application  of  the  general 
theory  of  elasticity  to  such  structures  are 
themselves  productive  of  much  greater  er- 
ror than  any  reasonable  error  which  could 
be  made  in  the  graphical  constructions. 


National  Forests  Receipts,  during  the 
year  ending  June  30,  amounted  to  almost 
$2,500,000,  an  increase  of  more  than  $40,- 
000  over  the  preceding  year.  Timber  sales 
amounted  to  $1,164,000,  a  decrease  of  about 
$79,000  from  the  amount  received  during 
the  last  year,  but  the  water  power  receipts 
and  the  grazing  receipts  showed  increases 
of  about  $42,000  and  $127,000  respectively. 


Recent     Legislation    for    Water    Conservation 
Reviewed  and  Criticised 

Morris  Knowles  Makes  Comparison  of  Various  State  Laws 
and    Gives    the   Principles    of   Wise    Legislative    Enactment 


SUGGESTING  the  fundamental  princi- 
ples for  the  type  of  conservancy  legisla- 
tion most  to  be  desired,  Morris  Knowles, 
member  of  the  Pittsburgh  Flood  Commis- 
sion, presented  before  the  recent  National 
Drainage  Congress  a  paper  entitled  "Wise 
Water  Conservation  Legislation,"  which 
contains  a  comparison  and  crititAl  review 
of  the  recent  legislation  in  various  States. 
The  following  extracts  contain  his  more 
important  statements  and  conclusions: 

Never  before  in  the  history  of  our  coun- 
try has  there  been  so  much  attention 
directed  to  legislation  on  matters  connected 
with  flood  prevention,  water  conservation 
and  stream  regulation  as  during  the  past 
two  or  three  years.  The  great  overflow  in 
the  Mississippi  Valley  in  1912  and  the  wide- 
spread damage  by  the  great  storm  of  1913 
appeared  to  have  been  effective  in  arousing 
the  public  to  the  need  of  governmental 
action  on  these  subjects.  A  compilation  of 
the  bills  that  have  been  under  consideration 
and  the  acts  that  have  been  passed  in  the 
various  State  and  National  legislatures 
during  the  past  three  or  four  years  would 
be  extremely  interesting  and  helpful.  A 
few  instances  typical  of  various  forms  of 
legislation  that  have  been  adopted  will  be 
referred  to  as  examples. 

Pennsylvania  Control  of  Water 

In  1913,  under  the  influence  of  the  public 
agitation  subsequent  to  the  flood  of  that 
year,  the  Pennsylvania  Legislature  enlarged 
the  powers  of  the  Pennsylvania  Water  Sup- 
ply Commission,  established  about  ten  years 
ago,  by  giving  it  more  extensive  authority 
with  respect  to  the  construction  and  main- 
tenance of  dams  and  the  power  to  require 
correction  of  defects  in  existing  structures, 
and  authorized  a  complete  inventory  of  the 
water  resources  of  the  State,  a  study  of 
the  flood  problem,  consideration  of  possible 
locations  of  dams  for  stream  regulation 
and  water  conservation,  and  the  study  of 
a  public  policy  for  the  equitable  distribu- 
tion and  marketing  of  public  waters. 

In  the  State  of  New  York  a  conservation 
commission  of  three  members  was  estab- 
lished several  years  ago,  and  by  successive 
amendment  and  additions  to  the  conserva- 
tion law  this  commission  has  acquired  un- 
usually extensive  powers  in  connection  with 
hydroelectric  development,  stream  regula- 
tion, supply  of  water  and  drainage.  The 
act  was  amended  in  several  important  par- 
ticulars during  1913,  and  in  1915  important 
amendments  were  adopted  relative  to  the 
regulation  of  streams  by  storage  reservoirs 
and  reducing  the  number  of  commissioners 
to  one. 

Powers  of  New  York  Commission 

The  powers  of  this  commission  include 
the  right  of  entrance,  the  right  of  eminent 
domain,  and  authority  to  construct  proj- 
ects, provide  money  by  bond  issue  and 
assess  the  costs  by  taxation  in  proportion 
to  benefits.  The  commission  may  originate 
projects  for  hydroelectric  development  and 
may  undertake  stream  regulation  and 
drainage  projects  for  which  petition  is 
made  in  accordance  with  the  law.  It  is 
also  given  complete  supervision  over  stor- 


age-reservoir projects  undertaken  by  local 
districts  organized  under  the  1915  amend- 
ment. 

The  unusual  feature  of  the  act,  apart 
from  the  broad  powers  of  the  commission, 
is  the  small  measure  of  power  left  with 
the  inhabitants  and  local  officials  of  the 
community  affected,  except  in  the  case  of 
storage  projects  under  the  1915  amend- 
ment. When  improvement  of  a  stream  by 
other  means  than  reservoirs  or  drainage 
improvements  are  petitioned  for  by  any 
county,  city,  town  or  village,  it  rests  en- 
tirely with  the  commission  whether  or  not 
public  health  and  safety  warrant  the  un- 
dertaking of  the  projects  by  the  State,  and 
thereafter  the  commission  has  entire  con- 
trol of  the  planning,  financing  and  con- 
struction of  the  project  and  the  distribu- 
tion of  the  cost. 

The  1915  amendment  changes  these  pro- 
visions as  to  projects  for  river  regulation 
by  storage  reservoirs,  and  in  this  branch 
of  the  subject  is  the  best  piece  of  such 
legislation  with  which  the  author  is  ac- 
quainted. It  provides  for  the  organization 
of  river-improvement  districts,  with  resi- 
dent freeholders  as  directors,  and  endows 
the  board  of  directors  with  all  of  the  powers 
granted  to  the  conservation  commission  in 
connection  with  other  work  under  the  act. 
Avoidance  of  conflict  and  a  consistent 
State  policy  are  assured,  however,  by  re- 
quiring the  approval  of  the  commission  at 
every  step.  The  only  criticism  of  this  part 
of  the  act  is  its  restricted  application. 

Ohio  Conservancy  Law 

The  Ohio  conservancy  law,  which  has  at- 
tracted so  much  attention,  attacks  the 
proposition  from  an  entirely  different 
standpoint.  A  given  number  of  property 
holders  may  petition  for  the  organization 
of  a  conservancy  district  and  the  courts  of 
common  pleas  of  the  counties  affected  must 
determine  upon  hearing  whether  or  not  the 
organization  of  the  proposed  district  is  in 
the  public  interest. 

When  such  a  district  is  organized  its 
directors  are  endowed  with  powers  almost 
as  far-reaching  as  those  of  the  New  York 
Conservation  Commission.  The  plan  of 
their  project  is  subject  to  the  approval, 
after  hearing,  of  the  courts  of  common 
pleas,  which  may  also  hear  protests  against 
the  assessment  of  benefits  by  the  board  of 
appraisers  appointed  by  the  court  upon  rec- 
ommendation of  the  district  directors.  The 
districts  are  given  the  right  of  eminent  do- 
main, authority  to  issue  bonds  and  con- 
struct and  operate  conservancy  projects, 
and  the  right  to  levy  assessments  in  pro- 
portion to  benefits  upon  the  property  within 
the  district. 

Indiana  Legislation  of  1915 

The  Indiana  legislation,  which  resulted 
in  1915  from  the  floods  of  the  preceding 
years,  is  a  mingling  of  adaptations  of  the 
Ohio  act.  Five  bills  were  passed  by  the 
1915  Legislature,  authorizing  the  organiza- 
tion of  various  kinds  of  flood-prevention 
and  drainage  districts  and  allotting  various 
degrees  of  authority  to  the  district  direc- 
tors and  the  circuit  courts  of  the  counties 
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involved.  Three  of  the  acts  were  passed 
for  the  benefit  of  the  cities  of  Fort  Wayne, 
Indianapolis  and  Peru,  respectively,  and 
practically  authorized  these  cities  to  carry 
out  flood-prevention  work,  leaving  the  plan- 
ning entirely  within  their  power,  and  to 
assess  a  portion  of  the  cost  upon  all  or  part 
of  the  counties  in  which  they  are  situated. 
A  drainage-district  act  was  adopted  per- 
mitting the  organization  of  drainage  dis- 
tricts by  circuit  courts  upon  the  petition  of 
a  majority  of  the  property  owners  or  resi- 
dent owners  of  a  majority  of  the  acreage 
lying  within  the  proposed  district.  A  gen- 
eral act  was  passed  covering  flood  preven- 
tion in  cities  of  the  second,  third,  fourth 
and  fifth  classes,  and  incorporated  towns. 

Comprehensive  Policy  Needed 

The  Pennsylvania  law  lays  proper  stress 
upon  the  needs  of  thorough  investigation 
and  upon  the  formulation  of  a  comprehen- 
sive State  policy  with  respect  to  the  con- 
servation and  utilization  of  its  water  re- 
sources; it  is  defective,  however,  in  that 
it  hinders  private  development  by  depriv- 
ing it  of  the  right  of  eminent  domain,  and 
in  that  it  provides  no  means  by  which 
local,  public  and  private  interests  can  be 
organized  with  suitable  powers  for  con- 
servancy work.  By  the  failure  to  provide 
appropriations  in  1915,  it  has  made  im- 
possible a  continuous  program  to  complete 
investigations,  and  therefore  does  not  as- 
sure a  comprehensive  State  policy  at  a  time 
when  stream  regulation  is  sorely  needed  in 
order  to  prevent  repetition  of  flood  dis- 
asters and  also  to  provide  for  the  utiliza- 
tion of  the  one  inexhaustible  power  re- 
source which  this  great  mineral  State  pos- 
sesses. 

The  New  York  law  assures  harmonious 
policy  by  placing  the  control  of  private 
projects,  as  well  as  the  inception  and  exe- 
cution of  public  conservancy  projects,  in 
the  hands  of  a  single  State  commission  and 
endows  that  commission  with  ample  powers 
of  the  most  far-reaching  kind.  And  as  to 
storage-reservoir  projects,  with  the  excep- 
tion of  certain  minor  details,  it  approxi- 
mates closely  to  the  legislation  which  the 
author  considers  ideal. 

The  Ohio  law  endows  local  authorities 
with  powers  almost  as  comprehensive  as 
those  of  the  New  York  commission  with 
relation  to  the  inception,  flnancing  and  con- 
struction of  projects.  It  fails,  however,  to 
provide  the  assurance  of  harmony  and  con- 
sistent policy  provided  by  the  Pennsylvania 
principle  of  commission  approval  of  private 
projects  and  the  New  York  principle  of 
complete  central  control,  and  substitutes 
therefor  an  unsatisfactory  scheme  by 
which  the  already  overloaded  courts  are 
given  the  burden  of  deciding  upon  issues 
raised  at  hearings  by  the  various  inter- 
ested parties. 

Types  of  Conservancy  Legislation  That 
Are  Most  Desirable 

Enough  has  been  said  to  suggest  the 
principles  which  seem  most  important  as  a 
foundation  for  the  type  of  conservancy 
legislation  which  is  most  to  be  desired  and 
which  is  as  yet  without  representation  on 
the  statute  books  of  America.  Such  legis- 
lation should  make  ample  provisions  for  the 
study  of  the  problems  of  conservancy  and 
river  regulation  and  the  formulation  of  a 
comprehensive  policy  which  will  treat  each 
stream  as  a  unit  from  its  source  to  its 
mouth,  and  take  into  account  all  the  possi- 
ble uses  of  water;  it  should  encourage  pri- 


vate initiative  by  granting,  under  State  and 
Governmental  control,  the  right  of  eminent 
domain  and  other  appropriate  powers,  and 
it  should  give  scope  to  civic  enterprise  by 
providing  for  the  organization  of  conserv- 
ancy projects  under  the  direction  of  local 
authorities  with  powers  of  the  most  far- 
reaching  kind. 

Finally,  all  wise  legislation  should  assure 


the  correlation  of  various  projects  within 
the  same  drainage  basin  and  the  harmony 
of  all  such  projects  with  public  policy  and 
a  comprehensive  public  program  for  the 
utilization  of  water  resources  by  the  estab- 
lishment of  State  and  National  commis- 
sions with  adequate  supervisory  powers  and 
full  authority  to  control  local  districts  to 
this  end. 


Longest  Tunnel  in  America 

Sir :  I  note  on  page  264  of  the  Engineer- 
ing Record  of  Aug.  28  that  the  Rogers  Pass 
tunnel,  having  a  length  of  26,400  ft.,  is 
reported  to  be  the  longest  tunnel  in 
America. 

I  am  forwarding  under  another  cover 
a  marked  copy  of  the  Thirteenth  Annual  Re- 
port, page  406,  giving  a  table  of  tunnels, 
built,  under  construction  and  proposed  by 
the  Reclamation  Service.  You  will  note  that 
the  Gunnison  tunnel,  already  constructed,  is 
30,645  ft.  in  length. 

Morris  Bien, 
Acting  Director,  U.  S.  Reclamation  Service. 

Washington,  D.  C. 

[Attention  is  also  called  to  the  18-mile  city 
aqueduct  tunnel  for  the  new  Catskill  water 
supply  for  New  York  City.  Ordinarily, 
however,  when  tunnels  are  mentioned  one 
thinks  of  railroad  tunnels,  and  the  Rogers 
Pass  bore  is  believed  to  be  the  longest  rail- 
road tunnel  in  America. — Editor.] 


To  Construct  Nomographic  Charts 

for  Kutter's  Formula 

Sir: — I  have  read  with  great  interest  in 
your  issue  of  June  26,  page  809,  the  article 
on  the  use  of  nomographic  charts,  and  it 
has  occurred  to  me  that  it  may  be  news  to 
many  of  your  readers  who  are  interested  in 
sewerage  that  similar  diagrams  may  be  con- 


structed for  the  solution  of  Kutter's  for- 
mula of  discharge. 

The  diagram  is  illustrated  in  the  figure 
herewith,  and  is  used  to  obtain  the  value_of 
the  constant  c  in  the  formula  v  =  c^/RS, 
where  v  is  the  velocity  in  feet  per  second ; 
iB  the  hydraulic  mean  depth,  and  S  the  sine 
of  the  angle  of  slope.    In  this  equation 


c  = 


l/n  +  (a  +  m/S) 


(a  +  m/S)n/y/R  +  l 

where  a,  I  and  m  are  experimental  constants 
determined  by  Kutter  as  41.66,  1.811  and 
0.00281  respectively,  in  English  measure. 
Of  course  n  is  the  so-called  "coeffKient  of 
roughness." 

In  the  figure  OY  and  OX  represent  the 
ordinary  axes  of  rectangular  co-ordinates. 


Mark  off  OD  to  any  chosen  scale  to  repre- 
sent I,  and  OE  to  represent  l/n.    Then 

tan  Z  OED  =  OD/OE  =  n 
Mark  off  EY  to  represent  a  +  m/a  to  the 
same  scale  that  OE  represents  l/n.  Then 
OY  represents  l/n  +  (o  -f  m/S) .  Draw  YA 
parallel  to  the  axis  of  X  to  cut  DE  produced 
in  A,  and  draw  AC  parallel  to  the  axis  of  Y. 
Then 

Z  AEY  =  Z  DEO  =  tan  "'n 
and 

CO  =  AY  =  YE  tan  Z  AEY  =_(a  -f  rn/S)n 
Mark  off  OX  to  represent  V^-_Then 

CX=  {a^m/S)n+y/R 
Join  AX,  cutting  OY  at  B.    By  similar  tri- 
angles 
OB _  AC _  OY ^  J/n+Jo  +  m/S) 

6X~CX"CX~  ^ 

Therefore 


OB 
0B  = 


{a-\-m,/S)n->r\/R 

l/n  -f  (a  4-  m/S) 
(a  +  m/S)n+y/R 
l/n+  (a  +  m/S) 


(a  +  m/S)n\/R+l 
This  is  the  value  of  c.    In  preparing  the 

diagram  care  must  be  taken  with  the  scales. 

Those  along  the  axis  of  X  are  to  the  scale 

of  I.    Those  along  Y  may  be  to  any  other 

convenient  scale. 
Tables  of  the  various  values  of  a  +  wi/S, 

l/n  and  V^  are  given  in  Moore's  "Sanitary 

Engineering." 

G.  S.  Coleman. 
Manchester,  England. 


Longleaf  Pine   Specification  Should 
Include  Density  Test 

Sir: — I  want  to  thank  you  for  the  com- 
mendation of  the  work  of  this  laboratory  in 
your  editorial  "Visual  Identification  of 
Longleaf  Pine — Its  Importance,"  in  the  En- 
gineering Record  of  Sept.  18,  page  342. 

It  appears  desirable  to  make  further  com- 
ments on  the  relation  of  identification  of 
longleaf  pine  to  the  density  classification  of 
the  Southern  pine  used  in  the  grading  rules. 
For  a  great  many  years  the  term  "longleaf 
pine"  has  been  used  to  designate  the  best 
quality  of  the  Southern  pines,  and  whenever 
a  shipment  of  timber  did  not  come  up  to 
expectations  it  at  once  was  classed  as  not 
true  longleaf,  the  idea  being  that  all  true 
longleaf  was  of  good  quality  when  free  from 
defects,  and  that  commercial  longleaf  ad- 
mitted all  true  longleaf  {Piniis  pcdustris), 
and  the  best  timbers  of  the  Southern  pine. 

The  above  view  of  the  subject  is  not  alto- 
gether correct.  True  longleaf  pine  averages 
stronger  and  better  than  most  of  the  other 
Southern  pines  and  will,  undoubtedly,  fur- 
nish most  of  the  timbers  of  the  new  select 
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stnKtural  grade  of  the  Southern  Pine  Asso- 
ciation. Tests  on  pieces  clear  from  defects 
have  shown,  however,  that'a  small  per  cent 
of  the  longleaf  pine  is  to  be  classed  with 
the  poorer  grades  of  shortleaf  and  loblolly 
for  strength,  and  some  of  the  loblolly  and 
shortleaf  is  to  be  classed  with  the  better 
grades  of  longleaf.  Some  pieces  of  true 
loogleftf  are  so  lacking  in  density  (.and  this 
i«  generally  true  of  other  species)  that 
were  we  to  waive  the  density  requirement  a 
timber  having  maximum  defects  allowed  in 
the  select  structural  grade  would  have  only 
about  two-thirds  of  the  strength  of  the  poor- 
est timber  that  should  be  admitted,  and 
only  about  45  per  cent  of  that  of  the  average 
timber  of  the  grade.  Furthermore,  it  would 
be  expected  to  fail  in  less  than  a  year  with 
a  dead  load  producing  a  .stress  of  1600  lb. 
per  square  inch. 

The  point  that  I  have  endeavored  to  make 
is  that  the  density  classification  is  necessary 
even  though  one  is  able  to  distinguish  the 
species,  and  the  fact  that  one  has  true  long- 
leaf-pine  structural  timbers  comparatively 
free  from  defects  does  not  offer  an  abso- 
lute guaranty  of  the  strength  and  durability 
of  those  timber;  but  by  using  the  pith- 
identification  method  with  the  density  re- 
quirements, one  is  sure  of  getting  not  only 
true  longleaf  pine  but  a  very  good  grade 
of  this  timber. 

Howard  F.  Weiss, 
Director,  Forest  Products  Laboratory. 

Madison,  Wis. 


If  Decimals  of  Degree  Why  Not  Dec- 
imals of  Full  Circle? 

Sir:  The  new  railroad  engineers'  field 
manual  by  Prof.  William  G.  Raymond, 
of  the  State  University  of  Iowa,  in  which 
the  author  attempts  to  introduce  the  deci- 
mal division  of  the  degree  in  lieu  of  the 
sexagesimal,  is  deserving  of  the  greatest 
saccess.  Whether  the  apparent  antagon- 
ism of  the  engineering  profession  toward 
radical  changes  of  this  nature  will  allow 
it  to  have  such  success  is  problematical. 
Numerous  and  varied  criticisms  and  ob- 
jections have  been,  and  doubtless  will  be, 
made  to  the  proposed  change. 

The  writer  has  but  one  criticism  to  make, 
and  that  is  that  Professor  Raymond  did 
not  go  far  enough.  If,  as  the  author  as- 
serts, the  decimal  division  of  the  degree  is 
an  advantage,  why  would  not  the  decimal 
division  of  the  circle  be  an  added  advan- 
tage? If  not  desirable  to  divide  the  quad- 
circle  decimally,  why  not  divide  the  quad- 
rant, as  the  writer  has  seen  done  in  certain 
European  instruments?  As  Professor 
Raymond  proposes,  the  degree  has  100  di- 
visions while  the  quadrant  still  has  90  and 
the  circle  360,  just  as  there  are  still  12 
in.  in  a  foot  and  3  ft.  in  a  yard.  The 
writer  would  favor  dividing  the  circle  into 
100  divisions.  This  would  be  no  more 
radical  than  merely  dividing  the  degree; 
no  more  so  than  using  tenths  of  a  foot 
instead  of  twelfths.  A  degree,  or  what- 
ever it  might  be  called,  would  be  much 
larger  than  the  present  degree,  but  the 
size  of  the  unit  is  of  no  consequence  if 
its  divisions  are  made  small  enough. 
In  the  decimal  system,  naturally,  there 
is  no  limit  to  divisibility.  It  certainly 
would  make  no  difference,  so  far  as  accu- 
racy is  concerned,  whether  we  call  a  certain 
angle  22  deg.  30  min.  or  6.250  deg.,  both 
of  which  would  represent  one-sixteenth  of 
a     circle.       With     the     decimal     system 


throughout  we  could  have  an  angle  desig- 
nated by  any  number  of  decimal  places, 
whereas  in  the  present  system  if  we  divide 
beyond  seconds  our  only  recourse  is  deci- 
mals.   Why  not  do  it  all  by  decimals  ? 

As  Professor  Raymond  says,  there  are 
almost  no  solutions  of  curve  problems  in 
which  it  is  not  necessary  at  some  time  to 
translate  degrees,  minutes  and  seconds  to 
decimals  of  a  degree  and  vice  versa.  In  a 
lesser  measure  this  is  true  of  all  surveying 
work.  But  even  if  it  were  not  true,  the 
change  proposed  would  be  justified  by  the 
saving  in  time  and  the  eliminating  of  the 
chances  of  error  in  the  simple  processes  of 
addition,  subtraction,  multiplication  and  di- 
vision. And  it  would  certainly  be  much 
simpler  to  find  the  angle  between  12.243 
deg.  and  43.675  deg.  than  it  is  between  N  44 
deg.  4  min.  29  sec.  E  and  S  22  deg.  46  min. 
12  sec.  E — the  former  representing  the  same 
angle  by  the  full  decimal  system  that  the 
latter  does  by  the  antiquated  system  sur- 
viving from  the  days  of  the  archaic  compass 
and  Jacob's  staff.  Compare  the  multiplica- 
tion of  0.5723  by  1.234  deg.  with  the  multi- 
plication of  0.5723  by  4  deg.  26  min.  33  sec. 

The  superiority  of  the  decimal  system 
as  advocated  by  Professor  Raymond  is  so 
pronounced  that  it  is  sincerely  hoped  by  the 
writer  that  it  will  be  generally  accepted  by 
the  profession.  It  is  also  hoped  that  the 
professor  will  continue  his  labors  along  the 
lines  sugge.sted  herein,  giving  us  full  tables 
based  on  the  decimal  division  of  the  entire 
circle  with  the  necessary  new  unit  names. 

In  view  of  the  many  ill-fated  attempts 
to  introduce  the  metric  system  into  the 
United  States,  the  writer  is  inclined  to 
take  the  pessimistic  view  that  Professor 
Raymond's  efforts  are  doomed  to  failure. 
It  is  clearly  time,  however,  that  the  pro- 
fession ceases  its  poring  over  handbooks  to 
find  how  many  gills  there  are  in  a  pint,  or 
how  many  cubic  feet  in  a  perch.  The  time 
and  energy  wasted  in  finding  one-fifth  of 
1  ft.  7%  in.,  or  six  times  4  lb.  S'v  oz.,  is 
enormous,  and  the  efforts  made  in  divid- 
ing 67  deg.  46  min.  37  sec.  by  14  can  just 
as  well  be  spent  at  some  more  profitable 
task.  R.  C.  Hardman. 

Colorado  Springs,  Col. 


Lettering  Land  Sections  for  Federal 
Valuation  Maps 

Sir:  In  the  Engineering  Record  of  June 
26,  page  814,  I  noticed  a  letter  from  L.  W. 
Duffee  in  regard  to  lettering  land  sections 
for  maps  to  be  used  in  connection  with  the 
Federal  valuation  work.  I  would  like  to 
make  a  few  criticisms  of  some  of  Mr.  Duf- 
fee's  conjectures,  which  I  do  not  believe 
apply  to  modern  railway  drafting.  In  my 
experience,  which  covers  about  fourteen 
years  with  a  number  of  the  leading  rail- 
roads of  the  country,  I  have  found  only  in 
a  very  few  instances  where  railroad  engi- 
neers follow  the  system  suggested  by  Mr. 
Duffee,  that  is,  lettering  upside  down  on 
tracings. 

The  map  order  of  the  Interstate  Com- 
merce Commission  requires  all  maps  to  have 
a  north  point  on  them  not  less  than  5  in.  in 
length,  and  on  all  maps  where  the  land  has 
been  sectionized  the  order  requires  that  the 
number  of  all  sections  be  shown  according 
to  the  American  Railway  Engineering  As- 
sociation's standard  specifications,  that  is, 
with  the  .section  number  in  the  center  of 
the  section  with  township  and  range.  It 
would  seem  to  me  that  it  would  cause  a  lot 


of  confusion  and  be  a  waste  of  a  lot  of  valu- 
able time  to  letter  the  maps  so  as  to  indi- 
cate north  by  such. 

We  have  here  on  our  line  something  more 
than  1200  miles  of  alignment  maps  on  a 
scale  of  400  ft.  to  1  in.  and  hundreds  of  sta- 
tion maps  on  a  scale  of  100  ft.  to  1  in.  to 
make,  and  it  would  cost  this  road  at  least  1 
per  cent  more  to  indicate  north  by  the  let- 
tering shown  on  the  tracings. 

Mr.  Duffee  refers  to  the  Government 
township  plats  as  an  example.  I  would  like 
to  state  that  all  of  these  plats  are  made  in 
standard-sized  sheets  with  the  top  of  the 
sheet  indicating  north,  and  it  is  much  bet- 
ter to  letter  the  plats  so  as  to  indicate 
north;  also,  it  is  not  necessary  to  put  the 
north  point  on  a  map  or  plat  of  this  kind, 
and  it  is  never  done. 

L.  M.  MacArthur, 
Chief  Draftsman,  Engineering  Department 
of  Valuation,  Mobile  &  Ohio  Railroad. 

Mobile,  Ala. 


Odor  Nuisance  Abated  Following 
Court  Trial 

Sir:  The  criminal  suit  of  the  Common- 
wealth of  Pennsylvania  vs.  Grays  Ferry 
Abattoir  Company  was  tried  at  Philadel- 
phia, Sept.  27-29.  The  Commonwealth 
charged  the  abattoir  company  with  main- 
taining a  nuisance  due  to  objectionable 
odors  originating  at  its  plant,  located  at 
Grays  Ferry  Road  and  the  Schuylkill. 

A  large  number  of  witnesses  were  sum- 
moned by  both  sides  and  there  was  much 
testimony  given  to  show  that  odors,  vari- 
ously described  as  that  of  burning  flesh  or 
heated  animal  matter,  had  been  traced  to 
the  plant  of  the  abattoir  company. 

On  the  third  day  of  the  trial  Judge  Bregy 
called  a  recess,  and  a  conference  was  held 
between  lawyers  on  both  sides,  representa- 
tives of  the  abattoir  company  and  experts 
called  by  the  Commonwealth,  including  Dr. 
Joseph  Shears,  sanitary  expert.  Board  of 
Health,  New  York  City,  and  the  writer. 
The  company  then  agreed  to  make  whatever 
correction  was  necessary  at  its  plant  to 
comply  fully  with  the  regulations  govern- 
ing bone-boiling  establishments  and  deposi- 
tories of  dead  animals.  This  included 
means  of  controlling  objectionable  odors 
by  providing  a  tight  building  and  me- 
chanical equipment  for  the  treatment  of  the 
odors  and  for  supplying  ventilation.  An 
agreement  was  drawn  up  stipulating  that 
plans  and  specifications  would  be  submitted 
in  three  weeks  and  the  work  completed  60 
days  from  date  of  conference. 

Upon  the  reopening  of  Court  the  abat- 
toir company  pleaded  nolo  contendere.  This 
plea  was  approved  by  the  Court  and  the 
jury  dismissed. 

This  case  is  important  in  that  a  success- 
ful attempt  was  made  to  relieve  residents 
in  the  vicinity   of  West   Philadelphia  and 
the  east  side  of  the  Schuylkill  River  from  a  • 
very  annoying  nuisance.     The  outcome  of 
the  suit  will  doubtless  lead  to  further  actions 
looking  toward  the  control  of  objectionable 
odors  from  industrial  plants  in  the  city. 
George  H.  Shaw, 
Sanitary  Engineer,  Bureau  of  Animal  In- 
dustry, U.  S.  Department  of  Agricul- 
ture. 
Wa.shington)  D.  C. 


Cement  to  a  total  of  87,257,552  bbl.  was 
produced  in  this  country  in  1914,  according 
to  the  U.  S.  Geological  Survey. 
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Trussed-Steel  Chute  Places  Concrete 
Economically  on  Slope 

By  HOMER  V.  KNOUSE 
Construction  Engineer,  Metropolitan  Water 
District  of  Omaha 

THE  INCLINED  steel  truss,  rolling  on 
wheels  at  the  top  and  bottom,  shown  in 
the  accompanying  photograph,  carries  steel 
chutes  made  in  2-ft.  removable  sections,  and 
has  proved  very  economical  in  concreting 
in  5-ft.  horizontal  strips  the  sides  of  a  res- 
ervoir basin  at  Omaha. 

In  constructing  an  earlier  basin,   No.  3 


when  a  course  is  completed,  or  when  it  is 
necessary  to  change  the  point  of  discharge. 
The  upper  section  of  chute  is  flared  so  that 
a  6-cu.  ft.  concrete  car  can  dump  its  load 
directly  into  the  chute. 

Two  36-in.  supply  pipes  which  cross  the 
north  end  of  the  basin  made  it  necessary  to 
raise  the  lowfer  end  of  the  chute  while  pour- 
ing this  side,  and  the  elevated  runway 
shown  at  the  left  in  the  illustration  was 
provided  for  this  purpose.  The  lower  end 
of  the  truss  is  raised  to  this  platform  by  a 
light  derrick.  The  weight  to  be  raised  each 
time  was  about  1  ton,  as  the  chute  and  truss 
when  empty  weigh  about  4000  lb. 

With  this  arrangement  a  considerable  re- 
duction in  the  number  of  men  necessary  to 
handle  the  concrete  was  possible.  Not  only 
is  the  chute  easier  to  handle,  but  the  point 
of  discharge  may  be  regulated  closely,  so 


ROLLING    CHUTE   GIVES    WIDE    DISTRIBUTING    RANGE    AT    SMALL   EXPENSE 


of  the  Walnut  Hill  reservoir,  during  the 
summer  of  1914,  it  was  found  that  5  ft.  was 
the  maximum  width  for  horizontal  courses 
on  the  slope  if  concrete  of  the  proper  con- 
sistency to  incase  reinforcing  was  to  be 
placed  without  sliding.  It  was  thought  ad- 
visable to  pour  a  complete  course  each  day 
to  reduce  the  joints  to  a  minimum,  and  as 
the  average  length  of  a  course  is  about 
1000  ft.,  frequent  and  rapid  moving  of  the 
chutes  was  necessary.  A  wooden  chute  of 
semi-flexible  construction  in  5-ft.  lengths 
was  used  on  the  first  basin,  but  was  replaced 
with  considerable  saving  by  the  steel-trussed 
chute  shown,  on  the  next  basin  built,  which 
is  an  addition  to  the  Florence  Station  of 
the  water  district. 

The  steel  truss  supports  the  chute  from 
its  lower  chord,  and  is  mounted  on  wheels 
at  each  end  which  are  attached  through 
trunions  or  castors  to  permit  greater  lati- 
tude of  movement  when  passing  around  the 
curves  at  the  corners  of  the  basin.  The 
chute  is  built  in  2-ft.  lengths  without  cir- 
cumferential riveting,  which  permits  the 
removal  of  sections  in  a  few  minutes'  time 


that  little  spreading  of  concrete  inside  the 
form  is  necessary.  Further  work  of  a  sim- 
ilar nature  is  contemplated  by  the  Metro- 
politan Water  District  of  Omaha,  which 
built  the  basins  described,  and  it  will  be 
possible  to  modify  the  chute  for  this  work 
at  slight  additional  expense. 


Dry,  Coar«e  Sand  Best  for  Cement 
Gun  in  Wet  Climate 

CLOGGING,  due  to  large  sand  particles, 
wet  sand,  and  wet  air,  was  the  principal 
trouble  encountered  by  Maj.  W.  G.  Caples, 
Corps  of  Engineers,  U.  S.  Army,  in  using 
the  cement  gun  to  build  concrete  revetments 
for  the  protection  of  levees  on  the  lower 
Mississippi  River.  It  was  also  proved  on 
this  work,  described  by  Major  Caples  in  a 
paper  on  page  650  of  the  Professional  Me- 
moirs for  September-October,  1915,  that  a 
4-in.  layer  of  concrete  could  be  made  in 
place  on  the  levees  by  first  spreading  gravel 
to  that  thickness  and  then  applying  gunite. 
This  penetration,  however,  could  only  be  ob- 
tained at  reasonable  expense  with  the  gravel 


from  a  certain  pit,  which  passed  a  2-in. 
screen  and  was  all  retained  on  a  %-in. 
screen.  For  other  locations  a  revetment 
2  in.  thick  of  plain  gunite  was  used. 

Wet  sand  forms  lumps  with  the  cement 
before  it  reaches  the  gun,  and  causes  the 
cement  to  set  in  the  gun,  destroys  the  gas- 
kets, clogs  the  feed  wheel  and  causes  a  great 
deal  of  trouble.  As  the  extent  of  the  work 
made  heating  the  sand  expensive,  it  was 
stored  in  small  conical  piles  where  it  could 
drain  easily.  The  dry  sand  and  cement 
were  mixed  and  passed  through  a  '^-in. 
screen  before  being  fed  to  the  cement  gun. 

Wet  air  and  foggy  weather  caused  the 
cement  to  set  in  the  passages  of  the  gun 
and  made  their  cleaning  difficult.  This 
condition  was  helped  by  using  coarse  sand, 
having  many  particles  just  passing  the  Y^- 
in.  screen,  which  scoured  out  the  gun  and 
kept  the  cement  coating  from  accumulating 
in  the  passages. 


Home-Made  Machine  Cleans  Cement 
Bags  at  Big  Saving 

A  MACHINE  for  cleaning  cement  sacks, 
which  cost  $900  to  make,  displaced 
three  men  and  effected  an  annual  saving  of 
$2172  for  the  maintenance-of-way  depart- 
ment of  the  Cleveland  Railway  Company, 
Cleveland.  The  machine  is  composed  of 
four  essential  parts:  motor,  drum,  exhaust 
fan  and  dust  collector.  The  motor  drives 
the  exhaust  fan  and  the  cleaning  drum 
through  a  set  of  reduction  gears.  The 
octagonal  drum  is  5  ft.  wide  and  12  ft.  in 
diameter  and  is  constructed  with  wooden 
sides  with  a  'i-in.  mesh  screen  on  the 
periphery.  It  is  mounted  on  a  shaft  in  a 
room,  which  is  as  near  air-tight  as  pos- 
sible. The  motor  revolves  the  drum  at  the 
rate  of  about  10  r.p.m.  At  one  of  the  upper 
corners  of  this  room,  which  is  practically 
filled  by  the  drum,  an  air  intake  is  installed. 
At  the  diagonally  opposite  corner  on  the 
floor  an  outlet  leads  through  the  exhaust 
fan  to  the  dust  collector.  As  the  drum 
revolves  the  exhaust  fan  draws  the  air 
through  the  drum,  removing  the  cement 
dust,  which  is  deposited  on  the  floor  of  the 
room.  Only  a  small  amount  of  cement  is 
drawn  out  of  the  room  and  deposited  in  the 
dust  collector.  One  thousand  sacks  are 
placed  in  the  drum  at  one  time  and  re- 
volved for  30  min.  A  period  of  5  min.  is 
allowed  for  the  dust  to  settle  before  the 
sacks  are  removed. 

Heretofore  the  company  found  it  neces- 
sary to  detail  three  men  to  clean  cement 
sacks.  These  men  beat  the  sacks  against  • 
a  post,  but  they  made  no  attempt  to  save 
any  considerable  quantity  of  the  cement. 
They  each  received  20  cents  per  hour  and 
they  cleaned  approximately  1000  sacks  a 
day.  As  an  average  of  250,000  sacks  of 
cement  were  used  per  year,  considerable 
time  was  consumed  by  the  men  in  cleaning 
sacks.  It  was  found  that  1000  empty  cement 
sacks  weighed  1313  lb.,  but  after  being  ma- 
chine cleaned  they  were  reduced  in  weight 
by  707  lb.  The  freight  rate  on  sacks  re- 
turned from  Cleveland  to  the  cement  mill 
was  8  cents  per  hundred,  hence  a  saving  of 
56    cents    per    1000    sacks    in    the   freight 


492 


ENGINEERING     RECORD 


Vol.  72.  No.  16 


charges  was  obtained.  This  represented  a 
total  annual  saving  in  freight  alone  of  $120. 
In  addition  the  707-lb.  reduction  in  weight 
represented  cement  salvaged  from  the 
empty  bags.  In  other  words,  442  bbl.  of 
cement  represented  the  annual  saving  from 
250.000  sacks.  At  $1.25  per  barrel,  this 
meant  an  annual  saving  of  $552.52.  Be- 
sides these  two  items,  the  three  men  em- 
ployed in  cleaning  the  sacks  were  elimin- 
ated, hence  another  saving  of  $6  per  1000 
sacks  was  made,  or  $1500  a  year.  Thus 
the  cement-sack-cleaning  machine  saved 
$2172  a  year,  or  more  than  twice  the  orig- 
inal cost  of  the  machine. 

An  adjoining  storage  room  was  equipped 
with  a  special  sewing  machine  for  mending 
torn  bags.  During  the  winter  months  one 
of  the  men  in  the  concrete  gang  who  had 
become  an  expert  at  patching  bags  mends 
between  200  and  250  sacks  a  day  for  which 
he  receives  $2.  A  cement-sack-bundling 
machine  also  forms  part  of  the  equipment 
of  this  storage  room.  Charles  H.  Clark, 
engineer  maintenance  of  way,  invented  the 
bag  cleaner. 


Cableway  Carries  Curved  Reinforcing 
Bars  Up  Steep  Hill 

By  GEORGE  W.  DAVIDSON 

General  Foreman,  Hcnnebique  Construction 

Company.  Middleboro,  Mass. 

THE  LIGHT  cableway  shown  in  the  ac- 
companying illustration  was  used  to  ad- 
vantage in  transporting  up  a  steep  hill  48- 
ft.  curved  reinforcing  bars  used  in  the  con- 
struction of  a  large  reinforced-concrete 
water  tower.  The  bars  were  1^4  in.  di- 
ameter bent  to  a  radius  of  21  ft.,  half  the 
diameter  of  the  water  tower.  Teams  could 
not  negotiate  the  hill,  and  because  of  the 
shape  and  size  of  the  bars  they  could  not  be 
loaded  on  any  small  vehicle.  It  took  six 
men  to  carry  one  of  the  bars  up  the  hill. 
To  overcome  this  difficulty,  a  %-in.  cable 
was  drawn  taut  over  shear-legs  on  the  line 
of  travel  from  the  base  of  the  hill  to  the 
bottom  of  the  tower.  On  this  was  mounted 
a  single-wheel  trolley  from  which  a  short 
tackle  was  suspended.  With  this  rig  two 
rods  at  a  time  are  rai.sed  clear  of  the 
ground  and  quickly  pulled  up  hill.  The 
cableway  is  operated  by  three  men. 


This  water  tower,  which  is  173  ft.  high, 
is  being  built  by  the  Hennebique  Construc- 
tion Company,  for  whom  the  writer  is  gen- 
eral foreman. 


Forms  Built  Before  Supporting  False- 
work for  Concrete  Bridge 

By  R.  C.  HARDMAN 
Colorado  Springs,  Col. 

IN  THE  construction  of  a  bridge  super- 
structure consisting  of  long-span  girders 
of  reinforced-concrete,  it  was  not  desirable 
to  erect  the  supporting  falsework  in  ad- 
vance of  the  girder  and  slab  fofftis.  A  form 
design  was  worked  out  which  would  permit 
of  the  entire  deck  form  being  temporarily 
self-supporting.  After  this  was  erected,  it 
was  used  to  raise  the  falsework  to  support 
itself  till  the  concrete  had  set. 

The  spans  were  of  various  lengths,  the 
longest  being  44  ft.  2  in.  clear  span  and  31 
ft.  above  the  ground.     The  largest  girder 


means  of  1  x  6-in.  cleats  as  shown,  the  2-in. 
girder  bottom  placed  and  temporary  cleats 
nailed  across  the  form  at  the  top  as  spac- 
ers, so  that  the  form  for  the  girder  was 
complete  on  the  ground.  A  portable  gin- 
pole  having  a  hand  windlass  at  its  bottom 
was  used  for  hoisting  the  form  into  place. 
This  was  done  by  a  line  around  the  middle 
of  the  girder  form,  which  placed  the  diag- 
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FORMS    RAISED    FIRST,    THEN    USED    TO    ERECT   OWN    SUPPORTING    FALSEWORK 


was  of  this  length  with  a  section  of  16  x  42 
in.,  the  form  being  47  ft.  6  in.  long  with  a 
bearing  of  20  in.  on  each  pier.  The  type  of 
form  is  shown  in  the  accompanying  sketch. 
The  form  sides,  consisting  of  2  x  4-in.  verti- 
cals spaced  on  24-in.  centers,  and  1  x  6-in. 
lagging,  were  built  flat  upon  the  ground  in 
pairs.  On  the  outside  face  of  each  was 
spiked  a  2  X  4-in.  ribbon  to  receive  the  floor 
joists  according  to  customary  practice.  In 
addition,  however,  there  were  placed  two 
diagonal  braces  of  1  x  8-in.  plank  running 
from  near  the  middle  of  the  top  to  the  ends 
of  the  bottom  of  the  form.  These  were 
securely  .spiked  to  each  stud  so  that  they 
would  be  able  to  resist  either  compression 
or  tension. 

In  erecting,  a  pair  of  sides  were  placed 
between  piers  approximately  under  their 
location   above,   their  bottoms   fastened  by 


onals  in  tension.  As  the  over-all  length  of 
the  form  was  greater  than  the  clear  dis- 
tance between  piers,  the  form  had  to  be 
tilted  in  raising. 

In  building  some  of  the  shorter  span 
forms,  the  1  x  8-in.  diagonals  were  dis- 
pensed with.  When  all  the  forms  for  one 
span  were  placed  in  position  the  floor  joists 
were  placed  to  tie  the  deck  together,  and  a 
single  post  was  put  in  position  under  the 
middle  of  each  girder  to  take  care  of  the 
deflection.  The  diagonal  braces  between 
girders  were  next  put  in  place,  which  gave 
the  entire  superstructure  great  stiffness. 

Just  before  concreting  the  span,  the  sup- 
porting posts  were  erected.  This  was  done 
by  means  of  a  hand-line  from  the  deck. 
The  posts  were,  for  the  most  part,  doubled 
2  X  6's  with  a  4  X  4-in.  cap  at  the  top,  and 
were  easily  handled.  When  erected  they 
were  fastened  at  the  top  by  a  nail  through 
the  girder  bottom.  After  all  posts  were  in 
place  the  form  was  brought  to  exact  grade 
by  wedges  driven  at  the  bottoms  of  the 
posts.  The  lateral  and  diagonal  braces 
were  then  placed  on  the  falsework  and  the 
floor  lagging  placed  on  the  deck.  After 
being  wired  the  forms  were  ready  to  re- 
ceive concrete. 

The  weight  of  the  largest  forms  was  ap- 
proximately 1600  lb.,  and  when  in  place 
they  deflected  about  a  foot  at  the  middle. 
Longer  forms  than  the  one  shown  were 
handled  from  the  deck.  These,  however, 
were  for  one  face  of  a  girder  only.  The  ■ 
largest  of  these  was  70  ft.  long  and  5  ft. 
wide,  built  of  2  x  4's  with  1-in.  lagging. 
They  were  handled  by  two  small  jibs  oper- 
ating at  the  quarter  points,  lateral  stiff- 
ness being  given  by  hand-lines  at  each  end. 


WITH   THIS  RIG  3   MEN    HANDLED   12-MAN   LOADS  UP   HILL  TOO  STEEP  FOR  TEAMS 


Lime  Reclamation  at  the  Columbus 
softening  and  purification  works  is  being 
experimented  with  on  a  large  scale.  Charles 
P.  Hoover,  chemist  in  charge,  has  installed 
a  $1000  plant  consisting  of  a  thickener, 
dewaterer  and  a  rotary  kiln,  20  ft.  long  and 
3  ft.  in  diameter. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Continued  Slides  Make  Time  of  Pan- 
ama Canal  Opening  Uncertain 

A  cablegram  dated  Oct.  12  has  been  received 
by  Major  F.  C.  Boggs,  at  Washington,  from 
the  Governor  of  the  Panama  Canal,  advising 
that  continued  movements  of  sliding  material 
make  it  impossible  to  predict  any  approximate 
date  of  re-opening  the  canal.  The  dispatch 
said: 

"Mass  of  material  involved  in  the  break  of 
Oct.  14,  1914,  which  had  been  sliding  gradually 
into  prism,  moved  precipitately.  This,  com- 
bined with  a  similar  movement  from  the  break 
which  occurred  just  opposite  on  the  west  bank 
in  August,  causes  present  conditions. 

"Length  of  channel  involved  1300  ft.,  of 
which  200  ft.  has  present  width  of  25  ft.  and 
depth  of  3  to  15  ft. 

"For  week  ending  Oct.  9,  209,000  cu.  yd.  of 
material  were  dredged,  but  as  the  movement 
continued  the  result  has  been  to  maintain  only 
what  slides  left  in  the  first  instance.  Canal  is 
therefore  physically  closed  temporarily. 

"On  the  east  side  the  bank  is  upward  of 
300  ft.  above  canal  level,  and  on  the  west  side 
varies  from  300  to  400  ft.  above.  Material,  in 
settling  and  moving,  creates  earth  waves  with 
deep  depressions  behind,  those  being  some  500 
to  600  ft.  from  the  canal  prism,  with  eleva- 
tions of  60  to  80  ft.  above  water  surface. 

"These  waves  undoubtedly  counterbalance 
the  weight  of  the  broken  mass  on  either  side, 
and,  when  removed,  may  cause  another  simi- 
lar movement;  hence  the  impossibility  of 
making  any  prediction  as  to  the  date  of  re- 
opening until  after  the  waves  which  now  block 
the  channel  have  been  removed  and  the  action 
of  the  remaining  material  determined.  Heavy 
rains  materially  affect  the  movement. 

"Whether  light  draft  ships  can  pass  in  ad- 
vance of  30-ft.  draft  ships  must  depend  on 
conditions  when  a  reasonably  secure  channel  is 
attained." 


Four  Thousand  Take  Part  in  Dedi- 
cation of  Arrowrock  Dam 

The  great  interest  shown  in  Arrowrock 
Dam,  near  Boise,  Idaho,  completion  of  which 
was  noted  in  this  journal  last  week,  was  mani- 
fested by  the  fact  that  4000  visitors  took  part 
in  the  formal  dedication  held,  Oct.  4.  Governor 
Alexander  of  Idaho  in  an  address  classed 
the  structure  as  one  of  four  great  engineer- 
ing achievements — the  Panama  Canal,  the 
Panama-Pacific  International  Exposition,  the 
Dalles-Celilo  Canal  and  Arrowrock  Dam — 
completed  in  the  present  year,  and  added  that, 
with  the  exception  of  the  Panama  Canal,  it 
represented  the  largest  expenditure  made  by 
the  National  Government  during  the  last  six 
years. 

D.  R.  Hubbard,  president  of  the  Water 
Users'  Association,  paid  glowing  tribute  to 
F.  E.  Weymouth,  supervising  engineer,  U.  S. 
Reclamation  Servicft,  Charles  H.  Paul,  con- 
struction engineer,  and  James  Munn,  super- 
intendent of  construction,  who  had  charge  of 
the  work,  and  all  of  whom  were  present  at  the 
ceremonies.  J.  H.  Lowell,  first  president  of 
the  Water  Users'  Association,  who  was  instru- 
mental in  the  launching  of  the  project  gave 
a  brief  outline  of  its  history. 

The  dam  was  completed  nearly  two  years 
ahead  of  time  at  a  saving  of  more  than  $2,- 
500,000  on  the  original  estimate.  According  to 
figures  furnished  by  Charles  H.  Paul,  the  total 
amount  of  concrete  reached  610,600  cu.  yd., 
in.stead  of  530,000  cu.  yd.,  as  stated  in  last 
week's  issue.  The  excavation  amounted  to 
683,000  cu.  yd.  The  height  of  the  dam  from 
the  lowest  point  of  the  foundation  to  the  top 
of  the  parapet  is  348.5  ft.     Its  length  at  the 


top  is  1100  ft.  and  its  width  at  that  point  16 
ft.  At  the  base  it  is  240  ft.  thick.  Excavation 
was  carried  90  ft.  below  the  river  bed  to  solid 
granite.  The  area  of  the  foundation  is  about 
1  acre.  The  reservoir  has  a  capacity  of  79,- 
600,000,000  gal.  Work  on  the  excavation  was 
started  in  July,  1910. 


Baltimore's  New  Chief  Engineer 

Calvin  W7  Hendrick,  whose  appointment  as 
chief  engineer  of  the  city  of  Baltimore  was 
announced  in  these  columns  last  week,  enters 
upon  his  new  duties  with  a  very  intimate 
knowledge  of  local  public  works.  In  fact,  it 
was  under  his  direction,  as  chief  engineer  of 
the  Sewerage  Commission,  that  the  city's  most 
important  improvements,  including  the  com- 
prehensive  system   of  sewers,   the   treatment 


Leaves  Sewerage  Commission  to  Be- 
come Chief  Engineer  of  City 
of  Baltimore 


CALVIN    W.   HENDRICK 


works  on  the  Back  River  and  the  huge  pumping 
station,  have  been  constructed  and  placed  in 
successful  operation.  Mr.  Hendrick  has  mani- 
fested his  interest  in  the  physical  betterment 
of  Baltimore  in  many  other  ways.  One  of  his 
most  notable  works,  perhaps,  was  the  con- 
version of  Jones  Falls,  a  filthy  sewage-laden 
stream  which  had  been  an  eye-sore  for  years, 
into  a  covered  concrete  conduit  supporting  an 
imposing  boulevard.  This  single  piece  of  con- 
struction was  of  immeasurable  benefit  to  the 
city,  for  it  not  only  removed  a  nuisance  but 
effected  a  large  increase  in  property  values  in 
the  vicinity.  The  Jones  Falls  improvement  is 
described  in  the  Engineering  Record  of  May  1, 
page  544. 

Mr.  Hendrick  has  always  been  a  firm  be- 
liever in  letting  the  people  know  about  the 
city's  engineering  work  and  as  a  result  of  his 
policy  it  is  safe  to  say  that  in  no  city  has  the 
public  a  better  appreciation  of  the  value  of 
the  engineer  in  civic  improvement  than  in 
Baltimore.  His  promotion  to  his  present  posi- 
tion of  larger  responsibilities  is  an  unmistak- 
able mark  of  the  appreciation  in  which  his 
former  work  is  held.  Now  that  the  sewerage 
system  and  disposal  works  are  completed  Mr. 
Hendrick's  responsibilities  in  connection  with 
that  improvement  have  been  greatly  lessened 
and  he  will  have  time  to  devote  to  his  new 
duties. 


Road  Officials  Gather  at  Cedar 
Rapids,  Iowa 

Second  Northwestern  Road  Congress  Has  Attend- 
ance of  About  500  at  Three-Day  Session  to 
Discuss  Highway  Problems 

About  500  men  interested  in  all  phases  of 
the  road  problem  attended  the  second  annual 
convention  of  the  Northwestern  Road  Con- 
gress, held  at  Cedar  Rapids,  Iowa,  Oct.  4  to  7. 
Delegates  were  present  from  Illinois,  Indiana, 
Michigan,  Wisconsin,  Iowa,  Missouri,  Min- 
nesota, and  North  and  South  Dakota. 

The  program,  as  published  in  Engineering 
Record  of  Sept.  11,  page  339,  was  carried  out. 
The  Wisconsin,  Iowa,  and  Minnesota  Highway 
Commissions,  and  Milwaukee  County,  Wis.,  as 
well  as  twenty-seven  manufacturers  of  road 
equipment  and  material,  had  exhibits. 

A  feature  of  the  program  to  those  interested 
in  ways  and  means  for  awakening  a  com- 
munity to  a  keen  desire  for  good  roads  was  a 
paper  by  J.  P.  Clarkson,  of  Jasper  County, 
Missouri.  Mr.  Clarkson  had  a  message  worth 
while  and  he  delivered  it.  H.  J.  Kuelling, 
Milwaukee  county  highway  commissioner, 
gave  a  brief  but  valuable  talk  on  concrete 
roads.  The  paper  read  by  Rodney  L.  Bell, 
division  engineer  of  the  Illinois  Highway  com- 
mission, was  published  in  abstract  in  the  En- 
gineering Record  of  Oct.  9,  page  453. 

Officers  elected  for  the  ensuing  year  are  as 
follows:  President,  John  Hazelwood  of  Wis- 
consin; first  vice-president,  A.  D.  Gash  of 
Illinois;  second  vice-president,  J.  H.  Mullen 
of  Minnesota;  third  vice-president,  F.  W.  Buf- 
fum  of  Missouri,  and  secretary-treasurer  J.  L. 
Long  of  Iowa.  A  board  of  directors  composed 
of  S.  A.  Bradt  of  Illinois;  A.  R.  Hirst  of  Wis- 
consin; T.  H.  McDonald  of  Iowa;  T.  S.  Brown 
of  North  Dakota;  W.  R.  Phillips  of  South 
Dakota;  J.  P.  Clarkson  of  Missouri;  H.  M. 
Johnson  of  Michigan,  and  W.  B.  Neuman  of 
Indiana,  was  elected.  Detroit,  Chicago  and 
Minneapolis  presented  their  claims  for  the 
next  convention.  Decision  rests  with  the  board 
of  directors. 


Exhibit  Shows   New  Yorkers   How 
Their  Streets  Are  Cleaned 

The  New  York  Department  of  Street  Clean- 
ing initiated  last  year  an  exhibition  of  street- 
cleaning  apparatus  and  appliances  which  was 
so  successful  that  a  second  exhibit  was  staged 
this  week.  The  parade  on  Tuesday  was  the 
finest  in  the  Department's  history,  and  in- 
cluded the  twelve  new  10-ton  motor  trucks  with 
their  various  tractor  appliances  that  are  to 
be  used  in  the  "model  district"  between  Four- 
teenth Street  and  Forty-second  Street  from 
Sixth  Avenue  to  the  Hudson  River. 

The  exhibit,  held  at  the  First  Field  Artillery 
Armory,  Broadway  and  Sixty-eighth  Street, 
contains  the  latest  developments  in  all  street- 
cleaning  appliances,  snow  plows,  dumping 
trucks,  sand  spreaders,  oil  sprinklers,  etc. 
Many  firms  from  all  over  the  country  have 
sent  their  most  efficient  apparatus  for  inspec- 
tion and  comparison.  The  Department  has 
organized  a  series  of  tests  under  actual  service 
conditions — flushers  on  Wednesday,  sweepers 
on  Thursday  and  the  various  conveyances  and 
carts  on  Friday.  A  model  of  the  covered  dump 
for  delivering  refuse  to  scows,  described  in  the 
Engineering  Record  of  Sept.  11,  page  315,  is 
exhibited.  Many  colored  posters  submitted  by 
public  school  pupils  in  competition  for  prizes 
offered  by  the  Department  form  an  interesting 
feature  of  the  exhibits,  and  illustrate  a  prom- 
ising method  of  arousing  general  interest  on 
the  part  of  the  public.  Moving  pictures  of 
street  cleaning,  police  and  fire-fighting  activi- 
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ties  in  New  York  City  are  shown  in  the  eve- 
nings. 

A  meeting  of  the  many  officials  present  from 
the  various  cities  in  both  this  country  and 
Canada  convened  on  Friday  morning  for  the 
purpose  of  forming  a  Street  Cleaning  League 
to  organize  annual  parades  and  exhibitions, 
and  for  interchange  of  new  ideas  on  the  most 
economical  and  efficient  methods  and  appli- 
ances for  keeping  cities  clean.  John  T. 
Fetherston,  street  cleaning  commissioner  of 
New  York  City,  has  been  active  in  initiating 
this  movement  J.  R.  Buchanan  is  director  of 
the  exhibition. 


Court  Upholds  Present  Water  Rates 
in  Denver 

No  reduction  in  water  rates  will  take  place 
in  Denver.  The  Federal  District  Court  last 
week  fixed  the  value  of  the  property  of  the 
Denver  Union  Water  Company  at  113,415,899, 
a  figure  which  will  not  permit  the  lowering  by 
21  per  cent  asked  for  by  the  city.  The  findings 
sustain  the  present  rates  and  in  effect  confirm 
the  title  of  the  company  to  its  water  rights. 
It  also  puts  an  end  to  the  foundation  for  the 
idea  of  the  city  building  a  competing  plant  and 
seizing  the  company's  water  without  com- 
pensation. 

Prominent  engineers  representing  the  city 
and  company  brought  in  a  valuation  of  $14,- 
400,000  a  few  years  ago.  The  present  valu- 
ation excludes  from  the  rating  base  brartches  of 
considerable  value  independent  of  use  for  the 
city  supply.  The  principal  items  of  thfe  pres- 
ent %-aIuation  are:  Distribution  system,  $3,- 
450,000;  water  righU,  $2,950,000;  Cheeseman 
dam,  $1,121,000;  Platte  Canyon  conduits  and 
filters,  $2,410,000;  8400  acres  of  land  around 
dam,  $638,000.  The  amount  of  preferred  and 
common  stock  is  $7,500,000,  and  of  bonds, 
$12,000,000. 

Florida's  Road  Department  Formed 

The  State  Road  Department  of  Florida, 
which  was  created  by  a  recent  act  of  the  Legis- 
lature, has  become  an  actuality  by  the  appoint- 
ment of  the  five  members  that  constitute  it 
by  Governor  Trammell.  Those  appointed  are: 
F.  O.  Miller,  president  of  the  Florida  State 
Good  Roads  Association;  Edward  Scott,  civil 
and  highway  engineer,  of  De  Soto  County;  W. 
J.  Hillman,  honorary  president  of  the  Florida 
State  Good  Roads  Association;  J.  D.  Smith, 
banker,  of  Marianna,  and  M.  M.  Smith,  banker, 
of  Orlando. 

The  members  of  the  department  receive  no 
compensation  other  than  the  expenses  incurred 
in  the  performance  of  their  duties.  Head- 
quarters will  be  at  the  State  Capitol  at  Talla- 
hassee. The  duties  of  the  department  are  to 
collect  data  and  information  as  to  all  the  roads 
in  the  State  and,  where  practical,  to  have 
maps  made ;  to  investigate  and  gather  informa- 
tion 88  to  suitable  material  for  road  building 
in  the  different  localities  in  the  State;  to  fur- 
nish information  free  to  county  commissioners, 
and  to  supervise  the  methods  and  expenditures 
of  thi  various  counties. 

The  department  will  appoint  a  salaried  State 
road  commissioner  and  such  assistants  and 
clerical  employees  as  are  necessary.  The  com- 
missioner and  his  assistants  will  visit  and  in- 
spect the  roads  in  the  different  counties  and 
furnish  technical  advice  and  assistance  without 
expense  to  such  counties,  except  for  traveling. 


Ashland,  Wis.,  to  Have  $3,000,000 
Concrete  Ore  Dock 

The  heavy  demand  for  iron  is  said  to  have 
hastened  action  in  regard  to  the  construction 
of  a  $3,000,000  concrete  ore  dock  at  Ashland, 
Wis.  Plans  for  the  new  dock  have  been  com- 
pleted and  work  will  be  started  in  time  to 
have  the  structure  ready  for  navigation  when 
the  season  opens  next  spring.  The  pre.sent 
dock  will  be  torn  down  as  soon  as  navigation 
JM  over  for  1915. 


Another  Step  in  the  Procedure  to 
Widen  Twelfth  Street,  Chicago 

Legality  of  the  Chicago  city  ordinance  call- 
ing for  the  widening  of  Twelfth  Street  from 
Michigan  Avenue  to  Ashland  Avenue,  it  is 
expected,  will  be  decided  shortly  by  the  Su- 
perior court.  This  is  the  last  step  before  the 
actual  trial  of  the  case,  which  will  determine 
the  awards  to  be  made  to  property  owners 
whose  property  is  taken  and  the  assessments 
of  those  owners  who  will  be  benefited  by  the 
public  improvement.  The  awards  to  be  dis- 
tributed to  property  owners  total  $3,056,144, 
and  are  estimated  on  the  proposed  widening  of 
the  south  side  of  Twelfth  Street  68  ft.  from 
Michigan  Avenue  to  State  Street;  52  ft.  from 
State  to  Canal  Street  and  42  ft^  from  Canal 
Street  to  Ashland  Avenue.  Actual  work  it 
is  thought  will  be  started  in  about  8  months. 


Markers   Placed   for  the   Post-Con- 
vention Trip 

As  mentioned  editorially  in  this  journal  on 
Sept.  25,  the  arrangements  made  by  the  San 
Francisco  local  committee  for  the  post-conven- 
tion trip  of  the  American  Society  of  Civil 
Engineers  were  most  complete.     The  accom- 


MILEAGE    MARKERS    ON    KOUTE    OK    POST-CONVEN- 
TION  TRIP,   SAN   FRANCISCO 

panying  view  shows  the  mileage  marker  at 
one  of  the  points  of  interest  on  the  automobile 
road  from  Santa  Cruz  to  San  Jose.  The  view 
does  not  show  the  small  lettering  on  the 
marker,  which  indicated  that  its  purpose  was 
as  a  guide  in  the  post-convention  trip.  The 
accompanying  view  was  taken  by  Lazarus 
White  of  Smith,  Hauser  &  Mclsaacs  of  New 
York.     Mrs.  White  is  in  the  rear  seat. 


Efficiency  Society  in  Convention 
Taboos  "Red-Tape" 

At  its  third  annual  fall  convention,  held  at 
the  Lake  Placid  Club,  Essex  County,  N.  Y., 
Sept.  17-19,  the  Efficiency  Society  voiced  a 
protest  against  "red-tape"  masquerading  un- 
der the  convenient  disguise  of  "system"  and 
advocated  strongly  the  promotion  of  efficient 
citizenship  involving  some  form  of  compulsory 
military  service. 

While  many  of  the  papers  were  of  particular 
concern  to  the  production  engineer,  shop  super- 
intendent or  manager  of  works,  there  were 
several  also  which  were  of  interest  to  the 
office  man,  be  he  interested  in  engineering 
drafting,  design,  estimates  or  investigation. 
Of  especial  interest  to  engineers  were  two 
papers,  one  dealing  with  the  abuse  of  "system" 
and  one  upon  efficient  citizenship. 

The  former  was  by  John  Calder,  entitled, 
"System  and  Its  Abuse."  The  author,  himself 
a  long-time  advocate  of  efficient  system, 
pointed  out  the  danger  of  cumbersome  red- 
tape  which  destroys  its  usefulness  and  the 
business  which  it  hopes  to  benefit.  While  a 
certain  amount  of  system  is  desirable  in  all 
ventures  he  pointed  out  that  it  should  never 
cost  more  than  the  savings  or  earnings  secured 
by  its  use.  The  lack  of  earning  value  of 
records  which  are  not  made  promptly  avail- 
able as  guides  to  future  operations  was  noted 
and    the    distinction    between    those    methods 


which  relate  to  routine  operations,  and  those 
which  aid  in  increasing  the  output  and  enlarg- 
ing the  opportunities  of  the  busine.ss  were 
pointed  out. 

He  advocates  a  scientific  study  of  all  facts 
connected  with  any  enterprise  as  the  basis  of 
any  system  and  urges  the  sympathetic  co- 
operation of  all  affected  by  its  operation,  both 
executive  and  employe,  if  best  results  are  to 
be  secured,  rather  than  the  arbitrary  enforce- 
ment of  any  rigid  requirements  without  possi- 
bility of  alteration  or  amendment. 

The  other  paper  was  by  Mr.  Miles  M.  Daw- 
son, consulting  actuary  of  New  York,  entitled, 
the  "Promotion  of  Efficient  Citizenship."  It 
was  pointed  out  that  one  of  the  serious  draw- 
backs was  that  we  have  been  gaging  the  effi- 
ciency of  the  individual  from  the  standpoint 
of  service  to  himself  and  not  from  that  of  serv- 
ice to  others. 

One  of  the  most  difficult  qualities  for  any 
American  to  acquire  Mr.  Dawson  said,  is 
efficient  citizenship  and  this  point  of  view, 
after  all,  should  particularly  appeal  to  the 
engineer.  Because  of  his  training  and  habits 
of  thought  he  should  analyze  closely  all  results 
and  not  be  led  astray  by  fulsome  phrases. 

It  was  the  interest  in  citizenship  in  general 
and  all  matters  of  governmental  function, 
many  of  the  wastes  of  which  are  particularly 
well  known  to  the  engineer,  upon  which  stress 
was  laid  by  the  author.  How  we  have  en- 
cumbered ourselves  with  bureaus  and  com- 
missions and  check  legislative  functions  instead 
of  concentrating  duty  and  authority  in  the 
few.  But  of  even  more  accute  concern  to  the 
engineer,  in  these  days  of  discussion  of  mili- 
tary preparedness,  was  the  consideration  of  the 
wisdom  and  helpfulness  of  obligatory  military 
service  in  the  promotion,  first,  of  the  individual 
efficiency,  and,  second,  of  National  efficiency. 


Road  Men  Would  Spend  $10,000,000 
for  Illinois  Cross-State  Roads 

Several  down  State  road  organizations  have 
asked  Governor  Dunne  of  Illinois  that  he  in- 
clude in  the  call  for  a  special  session  of  the 
Legislature  (should  such  action  be  necessary) 
a  proposition  for  issuing  $10,000,000  in  State 
bonds  for  constructing  a  north  and  south  and 
two  east  and  west  roads  across  the  State.  No 
action  has  been  taken  in  the  matter,  because 
it  has  not  been  definitely  decided  to  call  a 
special  session  of  the  Legislature. 

The  State  Highway  Commission  has  been 
using  its  influence  to  interest  the  various 
counties  in  the  county  bond  issues  for  build- 
ing the  designated  State-aid  roads.  The  new 
law  passed  at  the  last  session  of  the  Legisla- 
ture made  it  possible  for  the  counties  to  use 
their  regular  allotments  of  State-aid  money 
for  paying  off  one-half  of  the  cost  of  construc- 
tion of  bond-issue  roads  and  turning  them  over 
to  the  State  for  maintenance.  It  is  believed 
that  the  commission  would  prefer  to  see  roads 
built  in  this  manner  rather  than  by  a  State 
bond  issue. 

However,  the  matter  has  never  been  acted 
upon  by  the  State  Highway  Commission  and 
it  is  possible  they  would  get  behind  such  a 
movement  as  that  proposed  if  it  were  properly 
launched  and  some  provision  were  made  for  de- 
fraying the  necessary  inspection,  engineering 
and  administrative  expenses  connected  there- 
with, as  the  appropriations  are  now  totally 
inadequate  to  handle  such  a  matter. 


Washington  Levies  $2,578,193  in 
Taxes  for  Highway  Purposes 

The  State  Board  of  Equalization  of  Wash- 
ingrton  has  levied  taxes  amounting  to  $2,578,- 
193,  payable  by  counties  next  year,  for  high- 
way purposes.  The  total  is  made  up  of 
$1,031,277  for  highways  to  be  constructed  un- 
der the  supervision  of  the  State  Highway  De- 
partment on  previously  located  routes  and 
$1,546,916  for  paved  surface  or  gravel  perma- 
nent roads  to  be  constructed  under  the  direct 
supervision  of  counties. 
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News  of  Engineering  Societies 

The  Engineers'  Society  of  Western  Pennsyl- 
vania will  hold  a  meeting  in  the  society  rooms 
in  the  Oliver  Building,  Pittsburgh,  Oct.  19. 
Willis  Whited,  bridge  engineer  of  the  Pennsyl- 
vania State  Highway  Department,  will  speak 
on  "The  Mathematical  Treatment  of  the  Elas- 
tic Arch."  At  a  meeting  of  the  structural 
section  to  be  held  Nov.  2,  Prof.  Charlees  M. 
Spofford  of  the  Massachusetts  Institute  of 
Technology,  will  speak  on  "Highway  Floors." 

The  Colorado  Association  of  Members  of 
the  American  Society  of  Civil  Engineers  was 
addressed  Oct.  9  by  S.  B.  Williamson,  chief 
of  construction,  U.  S.  Reclamation  Service,  on 
"The  Reorganization  of  the  Reclamation  Serv- 
ice and  Its  Purpose."  The  newly  elected  offi- 
cers of  this  association  are:  John  E.  Field, 
president;  Roger  W.  Toll,  vice-president,  and 
L.   R.   Hinman,  secretary-treasurer. 

The  Chicago  Association  of  Commerce,  En- 
gineers' Division,  resumed  its  by-monthly 
meetings  Oct.  8  with  an  informal  address  by 
Prof.  F.  H.  Newell  on  the  welfare  of  the 
engineer.  Following  his  talk  suggestion  was 
made  to  offer  a  cash  prize  to  engineering  stu- 
dents for  the  best  paper  on  a  proper  method 
of  diffusing  engineering  information  to  the 
layman  public.  The  association  will  be  asked 
for  $100  for  the  prizes,  a  proposition  Edmund 
T.  Perkins,  chairman  of  the  division,  was  of 
the  opinion  the  association  would  gladly  foster. 


Personal  Notes 


J.  J.  Rockwell  has  rejoined  the  staff 
of  the  McGraw  Publishing  Company  in  the 
capacity  of  advertising  counsellor  to  the 
company  and  its  customers,  and  will  make 
his  headquarters  at  the  company's  general 
offices  in  New  York.  Since  Mr.  Rockwell's 
previous  association  with  the  McGraw  Pub- 
lishing Company  (during  the  years  1910  and 
1911)  he  has  been  engaged  in  the  advertising 
agency  business  in  Chicago  in  connection  with 
the  Crosby-Chicago  Advertising  Agency.  In 
earlier  years  he  was  associated  with  the  Mahin 
Advertising  Company  and  the  Long-Critchfield 
Corporation,  both  well  known  advertising 
agencies  in  Chicago,  and  is  well  known  in  ad- 
vertising circles  throughout  the  country.  His 
work  as  an  advertising  expert  has  frequently 
excited  highly  favorable  comment  and  his  long 
experience  in  the  general  agency  business,  as 
advertising  manager  in  publishing  fields  and 
as  counsellor  for  advertisers  in  many  lines  of 
business,  with  his  special  and  unusual  experi- 
ence in  industrial  and  technical  fields  should 
enable  him  to  be  of  peculiarly  valuable  service 
to  the  Engineering  Record  and  its  customers. 
T.  McLean  Jasper,  formerly  secre- 
tary to  the  Chicago  City  Waste  Commission, 
and  previous  to  that  assistant  engineer  with 
Alvord  &  Burdick,  has  been  given  a  commis- 
sion in  the  Royal  Field  Artillery,  England,  in 
charge  of  a  battery.  He  has  been  in  the 
artillery  training  camp  at  Salisbury  since 
July.  As  each  battery  is  given  about  six 
months'  training,  he  will  probably  not  be  sent 
to  the  Continent  before  Christmas. 

F.  R.  J  U  D  D,  assistant  engineer  in  the 
bridge  and  building  department  of  the  Illinois 
Central  Railroad,  has  been  appointed  engineer 
of  buildings.  Mr.  Judd  has  been,  with  the  ex- 
ception of  a  few  months,  continuously  m  the 
service  of  the  Illinois  Central  for  the  last 
sixteen  years. 

C.  C.  We  ST  FALL,  assistant  engineer  in 
the  bridge  and  building  department  of  the 
Illinois  Central  Railroad,  has  been  appomted 
engineer  of  bridges.  Mr.  Westfall  was  grad- 
uated from  the  University  of  Illinois  m  1907. 
With  the  exception  of  eight  months,  when  he 
was  in  North  Dakota  as  chief  engineer  of  the 
Midland  Continental  Railroad,  he  has  been 
connected  with  the  Illinois  Central  smce  that 
year. 


Maro  Johnson,  heretofore  engineer  of 
bridges  and  buildings  of  the  Illinois  Central 
Railroad,  has  been  detailed  on  special  work  by 
that  railroad  and  the  bridge  and  building  de- 
partment split  into  separate  departments,  the 
new  heads  of  which  are  noted  elsewhere  in 
these  columns. 

Ralph  Hilscher,  assistant  engineer 
with  the  State  Water  Survey,  University  of 
Illinois,  has  resigned  to  join  the  staff  of  C.  G. 
Gillespie,  director  of  the  bureau  of  sanitary 
engineering  of  the  California  State  Board  of 
Health.  Mr.  Hilscher  was  graduated  from 
Massachusetts  Institute  of  Technology. 

Victor  R.  Walling  has  been  ap- 
pointed Kf'ncipal  assistant  engineer  of  the 
Chicago  &  Western  Indiana  Railroad  Company 
in  charge  of  construction  and  maintenance. 
He  was  graduated  from  Kansas  University  in 
1901  and  from  that  year  until  1912  was  with 
the  Greene  Cananea  Copper  Company,  except 
for  a  short  term  with  the  Southern  Pacific. 
With  the  copper  company  he  rose  from  drafts- 
man to  first  assistant  engineer  and  superin- 
tendent in  charge  of  railroad,  maintenance 
and  operation  and  mill  and  smelter  construc- 
tion. 

Jay  Rossiter,  assistant  engineer  in 
the  Chicago  water  pipe  extension  division  of 
the  bureau  of  water,  has  been  made  engineer 
of  the  division  of  track  elevation.  Since  leav- 
ing the  Armour  Institute  of  Technology,  where 
he  received  his  professional  education,  he  has 
been  connected  with  the  Chicago  city  engineer's 
office  continuously,  except  for  a  2-year  period 
of  service  in  the  Philippines  as  assistant  engi- 
neer for  the  Bureau  of  Public  Works  and  1 
year  as  a  contractor's  general  superintendent 
of  construction  on  the  Algoma  Central  Rail- 
road in  Canada.  For  a  year  previous  to  his 
going  to  Armour  Institute  he  was  in  the  en- 
gineers' corps  of  the  Illinois  Central  Railroad 
Company. 

HoLBERT  W.  Fear,  formerly  junior 
engineer  in  the  water  resources  branch  of  the 
U.  S.  Geological  Survey,  has  been  appointed 
to  a  similar  position  on  the  forces  of  the  New 
York  Public  Service  Commission,  First  Dis- 
trict. 

D.  M.  Cook,  formerly  connected  with  the 
Detroit  Edison  Company  appraisal  work,  has 
been  appointed  inspector  on  concrete  bridge 
and  pavement  work  and  sewer  construction 
for  Windes  &  Marsh  at  Winnetka,  111.  In  the 
near  future  he  will  be  appointed  assistant  to 
the  village  manager. 

Edward  Scott,  civil  and  highway  en- 
gineer of  Arcadia,  Fla.,  has  been  appointed 
a  member  of  the  recently  created  State  Road 
Department. 

C.  H.  V  a  U  G  H  A  N,  formerly  second  vice- 
president  and  chief  engineer  of  the  Penn 
Bridge  Company  of  Beaver  Falls,  Pa.;  H.  R. 
Hortenstine,  formerly  contracting  manager  of 
that  company,  and  J.  O.  Childers,  who  had 
charge  of  the  erection  of  the  Panama  Canal 
lock  gates  for  the  McClintic-Marshall  Construc- 
tion Company,  have  purchased  the  plant  and 
assets  of  the  York  Bridge  Company  of  York, 
Pa.,  and  will  operate  under  the  name  of  the 
York  Bridge  &  Construction  Company.  It  is 
expected  that  the  plant,  which  has  a  capacity 
of  about  7000  tons  per  year,  will  be  ready  to 
operate  next  month,  after  which  time  the  com- 
pany will  engage  in  the  manufacture  and  erec- 
tion of  steel  bridges,  buildings,  lock  gates,  coal 
tipples  and  breakers,  and  all  kinds  of  struc- 
tural steel  work. 

John  T.  Whistler,  who  has  been  with 
the  Reclamation  Service,  with  headquarters 
at  Portland,  Ore.,  since  1905,  has  been  ap- 
pointed engineer  on  the  International  Boundary 
Waters  Commission,  the  body  that  settles  dis- 
putes regarding  authority  over  waterways  on 
the  Canadian  border.  Mr.  Whistler  was  in 
charge  of  the  Umatilla  project  for  the  United 
States  Government,  and  since  the  completion 
of  that  work  has  devoted  his  time  to  other 
Government  irrigation  interests  in  Oregon.     . 


WixsoM  &  COGHLIN,  contractors  for 
sewers  and  pavements,  have  opened  an  oflBce 
in  the  Spitzer  Building,  Toledo,  Ohio.  Mr. 
Wixsom  has  been  in  municipal  contracting 
for  twenty  years,  with  headquarters  at  North 
Baltimore,  Ohio,  and  Mr.  Coghlin  has  been 
engaged  in  private  enterprises  developing  real 
estate  additions  in  the  South. 

D.  W.  Cole,  project  manager  of  the 
Truckee-Carson  project  at  Fallon,  Ncv.,  for 
the  past  5  years,  is  leaving  the  Reclamation 
Service  to  attend  to  personal  interests.  The 
Lower  Carson  storage  dam,  later  known  as  the 
Lahontan  dam,  was  constructed  during  Mr. 
Cole's  term  of  service,  designs  having  been 
prepared  in  the  project  office  in  the  fall  of 
1910.  The  dam  was  completed  June  30,  1915, 
and  the  cost  is  said  to  have  been  1100,000  less 
than  the  estimated  cost,  which  was  approx- 
imately $1,530,000.  Mr.  Cole  was  instrumental 
in  securing  Government  control  of  the  Lake 
Tahoe  outlet  by  supplying  the  necessary  engi- 
neering data  for  bringing  about  a  satisfactory 
settlement,  the  case  being  tried  by  the  U.  S. 
District  Court  at  San  Francisco  and  made 
final  on  June  28  upon  payment  to  the  Truckee 
River  General  Electric  Company  of  the  stipu- 
lated value  of  the  condemned  property. 

R.  S.  Rankin,  formerly  connected  with 
the  U.  S.  Steel  Corporation  on  the  design  of 
new  works  at  Duluth,  has  been  engaged  by  the 
city  of  Minneapolis  to  carry  on  the  leakag^e 
survey  of  the  municipal  waterworks  recom- 
mended by  F.  W.  Cappelen,  city  engineer,  as 
was  noted  on  page  399  of  the  Sept.  25  issue  of 
this  journal.  Mr.  Rankin,  who  is  a  graduate 
of  the  University  of  Minnesota,  is  already 
familiar  with  the  Minneapolis  waterworks  sys- 
tem, having  been  two  years  in  the  city's  em- 
ploy on  the  construction  of  the  new  filtration 
plant,  previous  to  his  engagement  with  the 
steel  corporation. 

Edward  J.  Ducey,  formerly  junior 
highway  engineer  with  the  U.  S.  Office  of 
Public  Roads  and  instructor  in  civil  engineer- 
ing at  the  Georgia  School  of  Technology  in 
charge  of  highway  work,  has  been  appointed 
instructor  in  civil  engineering  at  Pennsylvania 
State  College. 

A.  H.  Davison,  formerly  chief  of  party 
in  charge  of  field  engineering  and  layout  of 
power  canal  and  new  concrete  dam  for  the 
Turners  Falls  Power  &  Electric  Company, 
Turners  Falls,  Mass.,  has  been  appointed 
junior  engineer,  water  resources  branch,  U.  S. 
Geological  Survey. 

J.  Frank  Bowen  has  been  reappointed 
superintendent  of  highways  and  city  engineer 
of  the  town  of  Manchester,  Conn. 

H.  G.  O  V  e  R  h  o  L  T,  formerly  engaged  in 
contracting  in  southern  Minnesota  under  the 
firm  name  of  Minnesota  Concrete  Engineering 
Company,  has  been  appointed  assistant  super- 
intendent on  the  construction  of  a  large  re- 
inforced-concrete  factory  building  at  Oklahoma 
City.  Previous  to  entering  the  contracting 
business,  Mr.  Overholt  was  connected  with  the 
engineering  department  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway. 

L.  M.  Mitchell,  formerly  inspector  on 
the  concrete  viaduct  being  constructed  jointly 
by  the  Chicago  &  Northwestern  Railroad  and 
the  Minneapolis  &  St.  Louis,  has  been  trans- 
ferred to  Oskaloosa,  Iowa. 

Blake  Taylor,  formerly  special  dis- 
trict road  engineer  in  charge  of  road  construc- 
tion in  Wetzel  County,  W.  Va.,  has  been  re- 
tained to  take  charge  of  the  street  improve- 
ments about  to  be  made  at  Berkly  Springs, 
W.  Va. 

Harold  M.  Lewis,  formerly  resident 
engineer  on  the  construction  of  a  sewage  sys- 
tem and  waterworks  extensions  at  Charleston, 
Mo.,  is  now  in  the  office  of  Charles  W.  Leavitt, 
civil  and  landscape  engineer,  220  Broadway, 
New  York  City.  Up  to  the  outbreak  of  the 
European  war  Mr.  Lewis  was  on  the  staff  of 
the  Emscher  Genossenschaft  at  Essen,  Ger- 
many. 
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L.  A.  B  o  I'  L  A  Y,  consulting  engineer  of 
Toledo.  Ohio,  and  formerly  a  raember  of  the 
finn  of  Smith  &  Boulay  of  that  city,  has  been 
appointed  county  sanitary  engineer  of  Lucas 
County.  Ohio. 

W.  C.  Spencek,  formerly  resident  engi- 
neer on  concrete  road  construction  for  the 
Ormnge  County  (Cal.)  Highway  Commission, 
has  beoi  appointed  resident  engineer  on  the 
aaine  cla«s  of  work  for  the  highway  commis- 
sion of  Riverside  County.' 

L.  Pebtsov  has  joined  the  staff  of  1.  F. 
Stein,  consulting  engineer.  Old  Colony  Build- 
ing, Chicago. 

D.  C.  Sherman,  formerly  structural 
engineer  with  the  Morris  Sherman  Company  of 
Chattanooga,  has  been  appointed  structural 
engineer  for  the  J.  E.  Moss  Iron  Works  of 
Wheeling,  W.  Va. 

Lloyd  Runkle  has  been  appointed  city 
engineer  of  Tiffin,  Ohio. 

Benito  R.  Ordonez,  formerly  drafts- 
man with  the  Burr  Company  of  Champaign, 
IIL,  has  been  appointed  research  f«llow  in  the 
engineering  experiment  station,  department  of 
railway  engineering,  at  the  University  of 
Illinois. 

J.  L.  Jacobs,  formerly  engineer  in  charge 
of  the  Municipal  Efficiency  Division  of  Chi- 
cago, has  opened  offices  in  the  Monadnock 
Block,  Chicago,  to  engage  in  consulting  prac- 
tice, specializing  in  service  and  efficiency  sur- 
veys, management,  appraisals  and  cost  ac- 
counting, either  for  industrial  or  public  insti- 
tutions. He  was  g^raduated  from  Sheffield 
Scientific  School,  Yale  University,  in  1907,  and 
remained  in  New  Haven,  engaged  in  graduate 
work  and  city  surveying  and  examinations  of 
buildings  until  1908,  when  he  became  assistant 
engineer  with  J.  A.  Kirby  &  Sons,  civil  engi- 
neers and  surveyors,  of  Port  Chester,  N.  Y.,  on 
municipal  and  sanitary  engineering  wprk.  In 
1909  he  was  appointed  designer  and  detailer 
of  concrete  constructions  in  the  bridge  and 
building  department  of  the  Chicago,  Milwaukee 
A  St.  Paul  Railway  He  left  this  work  in  1911 
to  accept  an  appointment  with  the  Civil  Serv- 
ice Commission  of  Chicago,  assisting  in  in- 
vestigations of  conditions  of  employment,  or- 
ganization, management  and  systems  used  in 
city  departments.  He  was  appointed  engineer 
in  charge  of  the  efficiency  division  in   1911. 

H.  K.  M  c  C  A  Y,  formerly  city  engineer  of 
Baltimore,  has  been  appointed  harbor  engineer 
of  that  city. 

C.  S.  Sale,  formerly  editor  for  the  Chi- 
cago association  of  the  commerce  committee 
of  investigations  on  smoke  abatement  and 
electrification  of  railway  terminals,  has  been 
appointed  assistant  to  the  director  of  the  en- 
gineering experiment  station  and  instructor 
in  civil  engineering  at  the  University  of  Illi- 
nois. He  was  graduated  from  Purdue  Uni- 
versity In  1906  and  served  as  assistant  engi- 
neer on  the  F'lorida  East  Coast  Railway  from 
that  date  until  1907,  when  he  was  appointed 
asaociate  editor  on  the  Railway  Age  Gazette. 
In  1909  he  became  sales  manager  of  the  Blount 
Plough  Works  of  Evansville,  Ind.,  and  in  1910 
became  connected  with  the  Municipal  Engi- 
neering Company  at  Indianapolis.  He  was 
appointed  editor  for  the  Chicago  association 
of  the  commerce  committee  in  1913. 

Fred  L.  Weeks,  formerly  assistant  en- 
gineer, maintenance-of-way  of  the  Great 
Northern  Railway  at  St.  Paul,  has  been  ap- 
pointed computer  on  the  forces  of  the  Inter- 
state Commerce  Commission,  Division  of 
Valuation,  at  Kansas  City  Mr.  Weeks  was 
graduated  from  Sheffield  Scientific  School,  Yale 
University,  in  1911  and  has  been  in  the  employ 
of  the  Great  Northern  from  that  date  until 
the  present  appointment. 

Frank  L.  Herbert,  cashier  and  pur- 
chaser of  the  Bowers  Southern  Dredging  Com- 
pany ot  Galveston,  has  been  transferred  from 
Norfolk,  Va.,  on  the  completion  of  the  com- 
pany's work  at  that  city,  to  Miami,  Fla. 


Camillo  Weiss,  formerly  connected 
with  the  Guerber  Engineering  Company  of 
Bethlehem,  Pa.,  has  been  appointed  research 
fellow  in  the  engineering  experiment  station, 
department  of  civil  engineering,  at  the  Uni- 
versity of  Illinois. 

Steller  Engineering  Com- 
pany, engineers  and  contractors.  Loan  & 
Trust  Building,  Milwaukee,  has  been  retained 
to  prepare  plans  and  specifications  for  the 
proposed  waterworks  and  sewerage  system  for 
Pulaski,  Wis. 

Frank  Allen  Kirkpatrick,  who 
for  the  past  year  has  been  doing  research 
work  in  ceramics  at  the  University  of  Illinois, 
has  been  appointed  research  fellow  in  the  en- 
gineering experiment  station,  depaPtment  of 
ceramic  engineering,  at  that  university. 

L.  A.  P  0  c  K  M  A  N  of  San  Francisco  has 
been  appointed  safety  engineer  of  construction 
for  service  witji  the  safety  department  of  the 
industrial  accident  commission  in  Los  Angeles, 
Cal.  Mr.  Pockman  will  have  under  his  super- 
vision the  safety  of  men  employed  in  sewer 
construction  and  similar  work. 

Frank  Bachmann,  formerly  of  the 
Illinois  State  Water  Survey  and  for  the  past 
five  years  assistant  chemist  and  bacteriologist 
at  the  sewage  testing  station  of  the  Sanitary 
District  of  Chicago,  has  been  appointed  analyst 
of  the  sanitary  division  of  the  California  State 
Board  of  Health,  with  headquarters  at 
Berkeley,  Cal. 


Obituary  Notes 


Henry  C.  Shaw,  vice-president  of  the 
A.  Garrison  Foundry  Company,  died  Sept.  27. 
He  was  born  in  Pittsburgh  in  1854  and  was 
graduated  in  civil  engineering  at  Rensselaer 
Polytechnic  Institute. 

Thomas  Hovenden,  general  super- 
intendent for  W.  W.  Lindsay  &  Company,  en- 
gineers and  contractors,  of  Philadelphia,  died 
at  Plymouth  Meeting,  Pa.,  Sept.  19.  He  was 
born  in  1882  and  was  graduated  from  the  Uni- 
versity of  Pennsylvania  in  1903.  His  first 
engineering  work  was  as  assistant  on  the  en- 
gineering forces  of  the  maintenance-of-way 
department  of  the  Baltimore  &  Ohio  Railroad. 
In  1904  he  was  with  the  Latta  &  Terry  Con- 
struction Company  on  the  location  and  con- 
struction of  the  concrete  seawall  at  the  U.  S. 
Naval  Academy,  Annapolis,  Md.  From  this 
work  he  went  to  the  University  of  Pennsyl- 
vania as  instructor  in  civil  engineering.  He 
became  connected  with  W.  W.  Lindsay  &  Com- 
pany in  1905  and  remained  in  that  company's 
service  continuously. 

Thomas  P.  Fowler,  former  president 
of  the  New  York,  Ontario  &  Western  Railway, 
died  Oct.  12  at  his  home  at  Warwick,  N.  Y. 

A.  S.  F.  Berquist,  civil  engineer  and 
inventor  of  the  Berquist  patent  suspension 
bunker  for  storing  coal,  ore  and  similar  ma- 
terials, died  in  New  York  City  Oct.  7.  He  was 
born  in  Sweden  in  186.3  and  came  to  the 
United  States  in  1886,  after  being  graduated 
from  the  University  of  Lund,  Sweden.  His 
first  engagement  in  this  country  was  with  the 
Baldwin  I>ocomotive  Works,  where  he  remained 
until  1892.  For  the  next  five  years  he  served 
as  chief  draftsman  and  engineer  in  the  con- 
struction department  of  the  Spreckles  Sugar 
Refining  Company  at  Philadelphia  on  the  erec- 
tion of  warehouses,  pier  sheds  and  overhead 
tracks  for  trolley  operations.  While  engineer 
for  the  American  Coffee  Company  in  Brook- 
lyn, N.  Y.,  from  1897  to  1900,  he  invented  the 
suspension  bunker  which  bears  his  name. 
After  this  engagement  he  served  as  assistant 
engineer  for  the  Rapid  Transit  Subway  Con- 
struction Company  of  New  York  City  in  charge 
of  metal  structures  and  steel  erection.  At  the 
time  of  his  death  he  was  chief  engineer  for 
the  Berquist  Patent  Suspension  Bunker  Com- 
pany of  Brooklyn. 


Civil  Service  Examinations 

United  States. — An  open  competitive  exami- 
nation for  surveyors  and  transitmen  in  the 
General  Land  Oflice  will  be  held,  Dec.  8  and  9, 
at  the  usual  cities  throughout  the  country. 
The  salaries  for  these  positions  are  stated  to 
be  from  $100  to  $110  a  month,  for  transitmen, 
and  from  $125  to  $150  a  month  for  surveyors. 
Applicants  must  be  19  years  or  older  and  should 
have  specific  knowledge  in  mathematics  and 
surveying.  Forms  (1312)  may  be  secured  by 
addressing  the  United  States  Civil  Service 
Commission  at  Washington,  or  any  of  the 
civil  service  boards  at  the  principal  cities  and 
stating  the  title  of  the  examination  for  which 
the  form  is  desired. 

Massachusetts. — An  examination  for  the 
position  of  investigator  and  examiner,  high- 
way commission,  at  a  salary  of  from  $1,200 
to  $1,500  a  year,  will  be  held  Oct.  28.  Candi- 
dates competing  for  this  position  must  have 
experience  and  training  in  the  construction 
and  operation  of  automobiles  in  their  relation 
to  public  highways.  Application  blank,  which 
must  be  on  file  Oct.  20,  may  be  secured  from 
the  Civil  Service  Commission,  Room  151,  State 
House,  Boston. 

Another  competitive  examination  for  sani- 
tary engineers  will  be  held  in  Boston  Dec.  6, 
open  to  residents  of  the  State.  Application 
form  (No.  1),  which  may  be  secured  from  the 
Civil  Service  Commission,  State  House,  Boston, 
should  be  sent  to  the  commission's  office  at 
once,  for  a  notice  to  appear  at  the  examination 
will  not  be  sent  to  those  who  have  failed  to 
have  their  forms  on  file  at  least  ten  days 
previous  to  the  examination. 

New  Jersey. — The  Board  of  Health  an- 
nounces that  an  examination  for  assistant 
sanitary  engineers  to  fill  several  vacancies  in 
the  engineering  corps  of  the  department  will 
be  held  on  Nov.  10.  The  examination  is  open 
to  residents  of  the  State.  Those  who  are  inter- 
ested should  communicate  immediately  with 
Gardner  Colby,  New  Jersey  State  Civil  Serv- 
ice Commission,  State  House,  Trenton. 

New  York. — An  examination  for  an  en- 
gineering draftsman,  salary  from  $1,201  to 
$1,500,  will  be  held  on  Oct.  30.  Candidates 
must  be  at  least  21  years  of  age  and  must  have 
had  two  years'  experience.  The  examination 
is  open  to  non-residents  of  the  State,  who, 
however,  are  subject  to  the  provision  that  in 
case  the  eligible  list  contains  the  names  of 
three  or  more  residents  these  shall  be  pre- 
ferred. Application  blanks  must  be  on  file  by 
Oct.  20,  and  no  blank  will  be  mailed  after 
Oct.  18.  Further  information  may  be  secured 
by  applying  to  the  State  Civil  Service  Commis- 
sion, Albany,  N.  Y.,  stating  the  position  for 
which  the  information  is  desired. 

California. — The  State  Civil  Service  Cora- 
mission  announces  the  following  examinations 
open  to  residents  of  the  State: 

Civil  Engineer,  Grade  4,  salary  from  $200 
to  $300  a  month,  to  be  held  Nov.  13.  Appli- 
cants must  have  had  at  least  10  years'  ex- 
perience in  engineering  work,  part  of  which 
should  have  been  relative  to  highway  construc- 
tion. Following  this  examination  will  be  an 
oral  interview  by  which  the  eligibility  of  the 
applicant  will  be  predicated. 

Engineering  Draftsman,  Grade  2,  salary 
from  $1,200  to  $1,800  a  year,  to  be  held  Nov. 
26-27,  forms  to  be  on  file  Nov.  20.  Applicants 
must  be  21  years  old  or  over  and  must  have 
at  least  two  years'  experience. 

Mechanical  Engineering  Draftsman,  sal- 
ary from  $1,200  to  $1,800  a  year,  to  be  held 
Dec.  10-11,  forms  to  be  on  file  Dec.  4.  Appli- 
cants must,  be  21  years  old  and  must  have  had 
two  years'  experience. 

Candidates  for  these  positions  should  apply 
now  for  application  forms  and  other  informa- 
tion to  the  Civil  Service  Commission,  Forum 
Building,  Sacramento;  Ferry  Building,  San 
Francisco,  or  Hall  of  Records,  Los  Angeles. 
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Westinghouse 
Outdoor  Transformer  Substations 


Outdoor    Substation    of    Steubenville   &    Kast   I^iverpooi    Railway   &    Light    Co.     Two    1500    kva. 
Westlnifhouse  Radiator- Type  Transformers.    3  piuise.  60  cycle.  06,000  Volts  H.T.,  16,500  Volts.  I..T. 


The  illustration  is  a  good  example  of  a  complete 
Westinghouse  Outdoor  Transformer  Station. 

Outdoor  substations  have  many  advantages: — They  are 
lower  in  cost  than  indoor  stations ;  they  are  easier  to 
install;  their  maintenance  cost  is  less;  and  they  can  be 
adapted  to  any  topographical  surroundings. 

Our  nearest  office  will  be  pleased  to  go  into  particulars. 

Westinghouse  Electric  &  Manufacturing  Company 

East  Pittsburgh,  Pa. 
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Public  Speaking  Again 

COMMENT  has  been  made  several  times 
in  these  columns  regarding  the  value  to 
the  engineer  of  facility  as  a  public  speaker. 
The  appreciation  of  its  value  is  growing 
rapidly,  and  at  a  recent  meeting  the  San 
Francisco  Association  of  Members  of  the 
American  Society  of  Civil  Engineers  re- 
ferred the  subject  to  its  board  of  manage- 
ment, suggesting  the  advisability  of  offer- 
ing a  course  in  public  speaking  for  the 
members.  The  idea,  as  proposed  in  a  mo- 
tion, was  that  a  competent  instructor  might 
be  engaged  to  prepare  and  give  a  course 
along  lines  especially  adapted  to  the  re- 
quirements of  engineers.  It  is  needless  to 
comment  at  length  upon  this  suggestion. 
It  should  meet  with  hearty  approval,  and  it 
would  not  be  surprising  if,  in  case  the 
course  is  established,  the  enrollment,  pro- 
portional to  the  membership  of  the  associa- 
tion, should  be  very  large.  The  suggestion 
may  well  be  taken  up  by  other  associations 
of  engineers.  There  are  few  things  they 
can  do  which  are  likely  to  prove  more  bene- 
ficial to  the  members  as  individuals. 

GalvestonjRepairs  Storm  Damage 

RESOURCEFULNESS  has  ever  been  a 
marked  characteristic  of  the  civil  engi- 
neer, and  his  services  at  Galveston  after 
the  storm  have  justified  the  confidence  in 
his  ability  to  think  and  act  quickly  in  an 
emergency.  Mr.  Van  de  Greyn's  account, 
on  page  500,  of  how  the  hurricane's  recent 
damage  is  being  repaired  makes  interest- 
ing reading.  When  the  causeway  was 
washed  away  the  people  of  the  city  were, 
in  fact,  marooned,  for  Galveston  is  located 
on  an  island  a  long  distance  from  the 
mainland.  The  situation  was  grave,  in- 
deed, for  the  water  supply  pipe  had  been 
snapped  in  two  by  the  waves  and  there  was 
immediate  need  for  food  and  emergency 
supplies  of  all  sorts,  which  could  be  deliv- 
ered only  by  the  comparatively  slow  me- 
dium of  boats.  The  engineers  buckled  down 
to  their  work,  however,  and  in  17  hr. 
had  water  flowing  through  a  new  pipe  line, 
laid  temporarily  on  the  causeway  wreckage. 
In  less  than  a  week  a  long  timber  trestle 
had  been  constructed  to  carry  railway  traf- 
fic across  the  bay,  and  other  repair  work 
is  being  prosecuted  rapidly.  It  appears 
that  comprehensive  plans  for  additional 
protection  of  the  city  against  wind  and 
wave  are  being  formulated  and  that  fur- 
ther work  on  the  sea-wall,  to  prevent  the 
wash  from  blowing  inland  and  scouring 
out  the  area  back  of  the  wall,  may  be  un- 
dertaken. On  this  matter  of  increasing 
the  sea-wall's  efficiency  it  would  be  well  for 
the  local  authorities  to  give  careful  con- 
sideration to  the  recommendation  made  by 


Dr.  Elmer  L.  Corthell  in  the  Engineering 
Record  of  Oct.  2,  page  426.  He  suggested 
that  a  solid  parapet,  in  the  form  of  a 
curved  overhang,  be  anchored  to  the  top  of 
the  wall  so  as  to  throw  the  wave  mass  sea- 
ward after  it  strikes  the  barrier.  This  im- 
provement, together  with  the  filling  in  of 
certain  low-lying  areas,  would  offer  ef- 
fective protection  against  future  storms. 

Practical  Reasons  for  Lug  Angles 

ALTHOUGH  the  principle  conclusion  of 
Professor  Batho,  as  the  result  of  care- 
ful tests  on  the  value  of  lug  angles  for  the 
end  connections  of  tension  members,  re- 
ported on  page  512  of  this  issue,  is  that 
such  angles  are  valueless  and  cumbersome, 
it  should  be  pointed  out  that  there  are 
practical  reasons  for  the  use  of  short  con- 
nection angles  of  this  type.  In  many  cases 
the  joint  detailing  is  much  simplified  by 
avoiding  long,  single  lines  of  rivets  in  the 
connection  plates,  and  the  advantages  in 
smaller  gussets  tend  to  offset  the  cost  of 
using  lug  angles.  In  roof  trusses,  espe- 
cially, where  the  top  chord  members  are 
usually  composed  of  one  web  plate  and  two 
angles,  some  of  the  web  members  can  be 
connected  with  sufficient  rivets  to  a  com- 
paratively narrow  web  plate  only  when  lug 
angles  are  used.  While  it  is  evident  from 
the  results  of  the  tests  that  no  appreciable 
difference  in  uniformity  of  stress  is  pro- 
duced by  the  lug  angles,  there  is  no  reason 
why  they  should  not  be  used  whenever  local 
conditions  at  the  joints  are  improved.  The 
compressive  stresses  found  in  the  single- 
angle  members  under  tensile  stress  im- 
pressively demonstrate  the  fact  that  a  large 
element  of  bending  exists  in  single-angle 
tension  members  connected  to  end  gusset 
plates.  It  is  worthy  of  note  that  the  special 
form  of  mirror  extensometer  used,  and  de- 
scribed on  page  514,  has  apparently  many 
advantages  in  accuracy  and  facility  of  ap- 
plication in  the  laboratory. 

Harbors  in  .he  West  Indies 

THE  sublime  faith  of  the  inhabitants  of 
most  of  the  cities  in  the  West  Indies 
having  good,  or  even  fairly  good  harbors, 
in  the  belief  that  the  full  opening  and 
utilization  of  the  Panama  Canal  will  give 
them  ports  of  world-wide  importance,  in- 
crease their  populations  to  unbelievable 
numbers  and  treble  real  estate  values  has 
amused  more  than  one  traveler.  It  was  on 
the  strength  of  this  belief  that  the  people 
of  Cienfuegos,  Cuba,  insisted  that  the  Gov- 
ernment improve  its  harbor  and  that  the 
expensive  sewer  system  and  waterworks  re- 
cently constructed  there  were  undertaken. 
Even  backward,  revolution-ridden.  Port  au 
Prince,  Haiti,  was  stirred  to  activity,  with 


the  result  that  a  splendid  2300-ft.,  rein- 
forced-concrete  wharf  was  built  amid  the 
rusting  hulls  of  the  sunken  ships  that  were 
formerly  the  most  noticeable  feature  of  the 
bay.  The  claims  of  some  of  these  cities 
are,  without  question,  logical  and  justified 
to  a  considerable  extent.  Enough  so,  in 
fact,  to  make  it  seem  that  the  engineer 
could  render  a  great  service  in  capitalizing 
their  confidence.  If  faith  was  strong 
enough  in  Cienfuegos  to  result  in  the  ex- 
penditure of  several,  million  dollars  on  new 
construction  years  before  the  Canal  was 
completed  and  vital  enough  to  make  the 
Government  of  Haiti  forget  for  the  mo- 
ment its  antipathy  to  anything  resembling 
progress  and  its  rigid  avoidance  of  any- 
thing that  might  attract  Caucasians  to  the 
island,  and  grant  a  concession  for  a  modem 
wharf  on  very  liberal  terms,  surely  it  is  of 
sufficient  moment  to  justify  the  engineer 
in  at  least  considering  the  question.  A 
sentiment  toward  an  intelligent  and  com- 
prehensive plan  of  improvement,  so  as  to 
be  in  a  position  to  derive  the  full  advan- 
tages their  situation  affords  them,  should 
be  easy  to  arouse  in  most  cities  whose 
claims  are  justified.  A  good  service  could 
be  rendered  the  others  in  demonstrating  to 
them  the  fallacy  of  their  beliefs. 

Federal  Policy  a  Construction  Impetus 

COMING  from  an  official  source,  the 
statement  that  the  United  States  Gov- 
ernment will  protect,  by  suitable  legisla- 
tion, industries  developed  here  to  supply 
products  the  importation  of  which  has  been 
cut  off  by  the  European  war  is  of  great 
importance  to  engineers  and  contractors. 
This  announcement,  by  Dr.  Edward  Ewing 
Pratt,  chief  of  the  Bureau  of  Foreign  and 
Domestic  Commerce,  made  before  the  So- 
ciety of  Chemical  Industry  at  New  York 
Oct.  22,  opens  the  way  for  capital  to  em- 
bark on  the  construction  of  plants  for  man- 
ufacturing not  only  dyes,  but  also  a  wide 
variety  of  other  products  heretofore  im- 
ported, without  fear  that  unfair  foreign 
competition  after  the  war  will  wipe  the  in- 
vestment out.  This  fear  has  throttled  such 
enterprises  and  caused  a  stagnation  in  pri- 
vately-financed construction  at  a  time  when 
all  other  lines  of  business  were  beginning 
to  show  marked  improvement.  If  there  is 
confidence  that  Congress  will  back  up  this 
announced  policy  of  the  Administration  by 
the  necessary  legislation  there  will  be  a 
flood  of  money  seeking  investment  in  many 
lines  of  industry  made  profitable  by  this 
action.  The  privately-financed  construction 
of  industrial  plants  that  would  follow  the 
establishment  of  the  Governrhent's  policy 
on  this  question  would  mean  a  real  awaken- 
ing in  engineering  and  construction  lines 
that  have  been  practically  dead  for  the  past 
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months.  The  Engineering  Record 
the  announcement  of  Doctor 
Pratt  that  "It  is  our  desire  that  the  United 
Statw  shall  have  independent  and  self- 
fW'^»y  iodostries."  and,  "I  hope  that  the 
tiae  has  arrived  when  we  can  do  away 
with  our  industrial  crutches."  Engineers 
and  cmitractors  are  only  too  ready  to  de- 
sign and  build  the  plants  and  industrial 
centers  that  will  accomplish  this  result. 
^en  capital  is  safeguarded  in  financing 
the  projects. 


Standardizing  Paving  Specifications 

IN  SUCH  an  important  matter  as  the 
adoption  of  standard  paving  specifica- 
tkNM  by  a  national  organization  of  city 
<)flH**«  the  practice  of  basing  final  action 
on  a  vote  of  those  in  attendance  at  a  con- 
vention, as  was  done  by  the  American  So- 
ciety of  Municipal  Improvements  at  its 
meeting  in  Dajrton  last  week,  is  open  to 
very  serious  objection.  Such  decisions, 
especially  if  they  are  reached  during  the 
filial  swHiinnn  of  a  long-drawn-out  program, 
when  every  one  is  weary  of  listening  to  fur- 
ther discussion  and  many  have  departed 
on  their  homeward  journeys — leaving  a 
mere  handful  presents-can  not  be  consid- 
ered as  truly  representing  the  opinion  of 
the  society  at  large. 

It  would  seem  that  in  matters  affecting 
standards  of  paving  practice  throughout 
the  country  the  final  word  should  be  said 
only  after  a  canvass  of  the  entire  member- 
ship by  letter  ballot,  after  the  committee 
report  has  been  received.  Without  touch- 
ing upon  the  desirability  of  making  a 
patented  bituminous  pavement  a  standard, 
as  was  done  at  Da>'ton,  it  should  be  noted 
that  no  agreement  could  be  reached  by  the 
sub-conunittee,  which  submitted  both  a  ma- 
jority and  minority  report,  that  the  gen- 
eral committee,  refusing  to  approve  the 
■igoritjr  report,  submitted  both  report.^  to 
the  eoavention,  and  that  the  minority  re- 
port was  substituted  for  the  majority  re- 
port by  an  exceedingly  close  vote,  indicat- 
ing very  clearly  that  there  was  a  decided 
differenee  of  opinion  even  among  the  few 
members  present  as  to  the  propriety  of  the 
action  taken. 

The  argument  that  the  men  whose  opin- 
ions are  worth  while  attend  such  conven- 
tions and  that,  therefore,  a  vote  from  the 
floor  represent!*  the  views  of  the  best  in  a 
society  loaes  its  force  under  the  conditions 
which  existed  at  Dayton  during  the  con- 
cluding sessions  when  interest  lags.  The 
rMMdjr  is  shorter  convention  periods,  terse 
IMqwrs  with  restrictions  as  to  length  of 
time  allotted  for  presentation,  and,  in  the 
ease  of  such  an  all-inclusive  organization 
as  the  American  Society  of  Municipal  Im- 
provements, section  meetings  for  highly 
specialized  subjects.  Mr.  Folwell  presented 
at  the  meeting  an  excellent  digest  and 
recommendations  for  committees,  with 
more  cleariy  defined  limits;  this  is  a  long 
step  in  the  right  direction.  The  highly 
specialized  work  of  the  asphalt  chemist  is 
not  of  particular  interest  to  the  sewage 
treatment  expert,  but  .specifications  based 
on  the  work  of  these  men  are  of  vital  im- 
portance to  city  oflScials  depending  on  the 


society  for  eflScient  standards.  They 
should,  therefore,  be  adopted  only  after  the 
most  careful  and  thorough  consideration 
and  should  represent  the  views  of  the  ma- 
jority of  the  members  and  not  those  of  a 
small  group,  as  expressed  by  a  vote  from 
the  convention  floor  at  the  eleventh  hour. 


New    Eligibility    Qualifications    for 
Engineer  Officers 

FEW  civilian  engineers  are  acquainted 
with  the  fact  that  membership  in  one 
of  the  four  national  engineering  organiza- 
tions, civil,  mining,  mechanical  and  elec- 
trical, is  held  as  an  alternative  educational 
qualification  in  the  examination  of  candi- 
dates for  commissions  as  officers  of  volun- 
teer engineers.  The  announcement  was 
made  in  General  Order  50,  1915,  of  the  War 
Department  issued  Aug.  25  as  an  amend- 
ment to  General  Order  54,  1914.  Candi- 
dates for  positions  on  the  list  of  eligibles 
are  required  to  appear  before  boards  of 
officers  of  the  Corps  of  Engineers  and  of 
the  Medical  Corps,  U.  S.  A. 

Following  satisfactory  physical  and  moral 
examination,  the  board  questions  the  can- 
didates generally  as  to  their  experience  and 
then  examines  into  their  technical  quali- 
fications. On  such  evidence  the  board  ar- 
ranges candidates  in  order  of  merit  and 
then  recommends  them  for  the  grades  to 
which  they  appear  to  be  fitted.  For  the 
grade  of  lieutenant  one  must  be  an  engineer 
in  active  practice  of  his  profession  or  some 
business  immediately  connected  with  or 
concerned  in  engineering  matters.  He  must 
either  hold  the  grade  of  junior  engineer, 
civil,  electrical  or  mechanical,  or  higher 
grade  in  the  civil  service,  be  a  graduate 
of  an  approved  engineering  college,  or  be 
a  junior  member  of  the  American  Society 
of  Civil  Engineers,  member  of  the  Ameri- 
can Institute  of  Mining  Engineers,  mem- 
ber of  the  American  Society  of  Mechanical 
Engineers  or  associate  member  of  the 
American  Institute  of  Electrical  Engineers, 
or  he  must  be  or  have  been  a  non-commis- 
sioned officer  of  the  grade  of  sergeant  or 
higher  from  one  of  the  regular  battalions 
of  engineers. 

Among  other  alternative  qualifications 
that  of  associate  membership  in  one  of  the 
national  organizations  is  named  as  neces- 
sary for  the  grade  of  captain  and  full  mem- 
bership is  demanded  for  field  officers.  There 
are  other  requirements  as  to  knowledge  of 
military  regulations  for  captains,  and  ex- 
aminations are  required  for  the  grade  of 
field  oflker.  To  become  enrolled  on  the  list 
for  positions  on  the  military  railway  staff 
or  with  railway  troops  candidates  may 
submit  evidence  of  their  actual  employ- 
ment in  corresponding  positions  upon  a 
first-class  railway. 

Inasmuch  as  many  engineers  in  and  out 
of  the  national  societies  have  signified  their 
intention  to  co-operate  with  the  War  De- 
partment this  order  gives  them  an  oppor- 
tunity to  be  enrolled  as  lieutenants  witho  it 
having  had  military  training.  Undn-.i:>L- 
edly  there  will  soon  be  available  a  means 
whereby  engineers  too  busy  to  attend  train- 
ing camps  can  obtain  at  least  a  corres- 
pondence   course    of    instruction    in    field 


service  and  army  regulations.  This  would 
enable  one  qualified  by  education  and  civil 
experience  to  be  listed  as  a  captain.  For 
higher  rank  very  rigid  examinations  are 
necessarily  required  and  the  civilian  could 
not  pass  them  without  military  experience. 
That  the  members  of  the  engineering  pro- 
fession  feel  the  need  of  actual  military  ex- 
perience keenly  is  attested  by  the  fact  that 
nearly  10  per  cent  of  the  500  men  in  the 
citizens'  training  camp  at  Fort  Sheridan, 
111.,  were  engineers.  There  are  many  more 
who  would  go  were  it  possible  to  do  so. 
General  Order  50  gives  these  men  a  chance 
to  do  something. 


Cost  and  Value  of  Utilities 

SO  MUCH  has  been  said  and  written  on 
the  subject  of  the  fundamental  prin- 
ciples of  valuation  that  one  is  sometimes 
inclined  to  doubt  whether  there  is  anything 
new  to  be  said,  and  to  wonder  whether  it 
would  not  be  best  to  say  nothing  more  un- 
til time  has  dispelled  the  fog  and  enabled 
all  engineers,  at  least,  to  see  alike.  Mr. 
Binckley,  however,  on  page  515  of  this 
issue,  presents  a  phase  of  the  problem  that 
has  at  least  been  given  much  less  attention 
than  some  other  phases  no  more  important. 
The  burden  of  his  argument,  in  short,  is 
that  "value"  involves  much  besides  "cost" 
or  "investment,"  and  that  judgment  alone, 
unaided  by  any  formula  or  scale  of  meas- 
urement, can  determine  the  difference.  In 
other  words,  his  discussion  relates  to 
"other  elements  of  value,"  to  use  the  ex- 
pression coined  by  Congress  in  the  Valua- 
tion Act— but  not  the  "other  elements  of 
value"  claimed  by  common  carriers,  because 
he  hardly  mentions  the  railroads. 

Therein,  the  Engineering  Record  be- 
lieves, lies  one  of  the  chief  defects  of  Mr. 
Binckley's  discussion  as  it  stands.  While 
he  has  shown  in  a  private  letter  that  he 
fully  recognizes  the  importance  and  com- 
plexity of  the  differences  that  exist  be- 
tween the  local-monopoly  class  of  utility, 
typified  by  the  water  company,  and  the 
widespread-competitive  class,  typified  by 
the  trunk-line  railroad,  it  is  rather  unfor- 
tunate, owing  to  the  common  failure  even 
among  engineers  to  perceive  these  differ- 
ences, that  he  did  not  point  them  out  in 
his  article  and  explain  that  his  theories  fit 
the  former  class  much  more  closely  than 
they  do  the  latter.  Then,  also,  he  accepts 
as  established  the  "less-depreciation"  doc- 
trine, which  this  journal  believes  is  con- 
trary to  reason  and  will  ultimately  be  ap- 
plied only  to  properties  that  have  been 
allowed  to  sink  to  decrepitude  without  any 
provision  for  or  possibility  of  the  necessary 
renewals. 

Four  questions  are  propounded  by  Mr. 
Binckley  as  having  vital  bearing  on  value 
without  entering  into  cost:  Is  the  prop- 
erty, or  can  it  be,  a  monopoly?  Was  there 
great  hazard  of  loss  at  the  start?  Have 
past  profits  been  ample  or  meager?  Is 
the  property  likely  to  become  obsolete? 

Obviously  the  first  question  does  not  fit 
the  railroad — the  average  railroad.  Many 
roads  do  enjoy  monopolies  at  present,  but 
they  are  not  guaranteed,  and  wherever 
there  is  traffic  worth  while  there  are  pro- 
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meters  striving,  and  often  succeeding,  to 
get  a  slice.  But  for  the  water  company 
controlling  the  only  source  of  potable 
water,  or  the  power  company  controlling 
the  only  waterfall,  the  possession  of  the 
monopoly  is  a  very  durable  and  valuable 
asset,  which  may  not  fairly  be  overlooked 
in  the  valuation. 

The  second  question  fits  every  class  of 
utility.  Mr.  Binckley  pictures  the  irriga- 
tion project  put  through  in  the  hope  of 
developing  the  production  of  citrus  fruits, 
and  it  is  perfectly  reasonable  that  in  re- 
turn for  the  risk  of  total  loss  the  investors 
be  given  an  opportunity  to  make  more  than 
ordinary  profits.  Otherwise  the  money 
would  remain  in  conservative  investments, 
and  such  developments  would  never  be  put 
through.  He  does  not  mention  the  great 
railroads  over  the  Rockies,  yet  most  of  them 
represent  the  extreme  in  hazard  of  invest- 
ment, having  been  pushed  far  ahead  even 
of  civilization.  It  does  not  seem  unreason- 
able that  these  assumptions  of  risk  should 
be  considered  elements  of  value. 

Mr.  Hinckley's  idea  of  the  significance  of 
this  element  for  purposes  of  sale  seems  to 
lead  to  confusion.  He  states  that  for  such 
purposes  the  question  of  risk  should  not 
enter.  This  means,  however,  either  that 
the  purchaser,  without  paying  anything  for 
it,  may  acquire  a  claim  to  increased  earn- 
ings due  to  somebody  else's  risk,  or  that 
with  the  transfer  of  ownership  the  prop- 
erty should  suddenly  lose  some  of  its  earn- 
ing value.  It  seems  more  equitable  that 
this  element  of  value  due  to  original  risk 
should  go  with  the  sale  and  be  paid  for  as 
something  permanently  a  part  of  the 
property. 

The  third  question  leads  to  that  sadly 
misunderstood  term,  "going  value."  There 
are  those  (including  courts,  unfortunately) 
who  would  make  it  vary  inversely  as  past 
profits,  so  as  to  represent  past  deficits  in 
earnings — in  which  case  the  skillful  man- 
agement which  has  minimized  such  deficits 
is  penalized,  while  the  extravagant  and 
blundering  management  which  has  failed 
to  make  the  property  profitable  may  claim 
a  staggering  addition  to  value.  It  seems 
much  more  fair  to  estimate  what  it  rea- 
sonably ought  to  have  cost  to  bring  the 
property  to  a  paying  basis,  and  add  that 
amount  as  a  definite,  tangible  element  of 
value.  Mr.  Binckley  does  not  make  his 
views  on  this  question  very  clear. 

The  fourth  question,  relative  to  obsoles- 
cence, does  not  seem  to  fit  the  railroad,  and 
its  significance  concerning  any  utility  is 
open  to  doubt.  Sympathy  for  the  owners 
of  the  steam  power  plant  who  have  their 
business  taken  away  when  the  near-by 
water  power  is  developed  will  likely  be 
tempered  with  the  thought  that  the  build- 
ers of  the  steam  plant  should  have  utilized 
the  water  power  themselves.  It  might, 
however,  have  required  a  large  amount  of 
money  and  a  chance  to  reach  a  much  larger 
field  to  make  the  use  of  the  water  power 
profitable,  and  probably  some  measure  of 
protection  is  desirable  to  encourage  small 
developments  before  the  large  ones  are 
feasible.  But  no  sympathy  is  wasted  on 
the  railroad  that  becomes  obsolete.  It  is 
forced  by  competition  to  match  to  some  ex- 


tent the  service  of  its  rivals,  or,  if  there 
be  no  competition,  it  is  forced  by  law  to 
provide  certain  minimum  facilities.  Dam- 
age done  it  by  water  or  electric-railway 
competition  is  regarded  with  holy  glee,  and 
it  cannot  even  acknowledge  itself  beaten 
and  go  out  of  business.  And  none  of  these 
considerations  appears  to  have  any  bearing 
on  the  valuation  of  the  property,  unless  in- 
directly in  increasing  promotional  ex- 
penses. 

Promotional  expenses,  by  the  way,  to- 
gether with  discounts  on  securities  and 
interest  during  construction,  answer  to 
some  extent  Mr.  Binckley's  second  and 
fourth  questions.  Prospective  investors 
and  lenders  will  naturally  demand  higher 
rates  of  return  for  greater  risks,  and  these 
concessions  become  elements  of  actual  cost 
that  belong  in  the  appraisal  itself. 

Mr.  Binckley's  closing  appeal  for  a  fairer 
attitude  toward  public  utilities  is  not  novel, 
but  is  nevertheless  worth  reiteration.  The 
Engineering  Record  holds  no  brief  for  past 
maladministration  of  utilities.  It  does  be- 
lieve, however,  that  the  punishment  has  al- 
ready exceeded  the  crime  and  has  almost 
wholly  failed  to  differentiate  between  good 
and  bad  management,  and  that  public  ex- 
pediency demands  that  something  be  done 
to  dispel  the  present  fear  and  uncertainty 
of  the  potential  investor. 


Coast  Defense  Needs 

ADEQUATE  protection  for  our  coast 
cities  is  one  of  the  fundamentals  of 
preparedness,  and  since  this  subject  is 
largely  within  the  province  of  the  engineer, 
albeit  the  military  engineer,  it  seems  de- 
sirable to  point  out  the  nature  of  the 
changes  that  are  needed  to  put  our  coast 
defense  system  on  an  adequate  basis  and 
to  emphasize  the  urgent  necessity  for  doing 
this  immediately. 

It  is  a  regrettable  fact  that  our  coast- 
defense  system  has  been  built  up  and  main- 
tained by  spasmodic  construction.  Several 
times  in  the  history  of  the  United  States 
the  fortifications  have  been  brought  up  to 
date  and  then  almost  nothing  has  been  done 
for  many  years  until  the  equipment  was 
sadly  obsolete  and  ineffective  against  the 
latest  naval  armament.  This  has  been  due 
entirely  to  natural  conditions.  Since  naval 
vessels  wear  out  in  from  15  to  20  years  and 
must  be  replaced,  it  has  been  the  custom  to 
build  ships,  not  in  large  numbers,  but  a  few 
at  a  time,  so  that  a  fleet  represents  a  gradual 
evolution  up  to  and  including  the  very 
latest  type.  Fortifications,  on  the  other 
hand,  do  not  progress  except  by  long 
bounds.  Moreover,  their  apparently  perma- 
nent character  creates  the  false  impression 
that  they  are  as  effective  as  when  new.  If 
naval  armament  did  not  improve  this  belief 
would  be  true. 

As  a  matter  of  fact,  during  the  past  15 
years  there  has  been  no  substantial  improve- 
ment in  the  armament  of  the  coast  defense 
of  the  United  ■  States  proper,  and  with  the 
possible  exception  of  two  mortars  in  Boston 
harbor,  each  with  a  range  of  20,000- yd.,  the 
most  powerful  guns  mounted  .anywhere 
along  our  coast  line  have  a  fire  control  sys- 
tem based  on  a  maximum  range  of  about 


12,000  yd.  The  grave  danger  of  this  condi- 
tion is  apparent  when  it  is  realized  that 
the  latest  dreadnaughts  of  all  nations  carry 
guns  with  a  practicable  range  of  20,000  yd., 
so  that  there  is  a  zone  of  about  8,000  yd. 
within  which  dreadnaughts  can  operate 
against  our  fortifications  while  lying  safely 
beyond  the  reach  of  the  present  coaat- 
defense  guns  and  mortars.  It  is  understood 
that  an  effort  is  being  made  to  alter  gun 
carriages  and  reduce  the  weight  of  certain 
projectiles  so  as  to  attain  an  increase  in 
range  of  several  thousand  yards  with  the 
coast  defense  armament  that  we  now  have 
installed.  These,  however,  are  changes  that 
would  require  time,  and  even  after  the 
necessary  computation,  experiment  and 
manufacture  of  ammunition,  and  assuming 
that  it  were  a  complete  success,  there  would 
still  be  a  zone  in  which  hostile  guns  could 
safely  and  effectively  operate  against  our 
batteries. 

The  remedy  for  the  present  unfortunate 
state  of  affairs  is  plain  enough.  It  consists 
of  mounting  a  few  of  our  latest  type  rifles 
and  mortars  which  have  a  range  of  20,000 
yd.  at  points  which  will  cover  the  8,000-yd. 
zone  referred  to.  To  do  this  would  be  to 
do  very  little — the  very  least  that  could 
reasonably  be  done — but  it  would  afford 
partial  protection.  With  a  few  pieces  cov- 
ering the  outer  zone,  military  authorities 
confidently  assert  that  the  risk  to  besieging 
dreadnaughts  would  be  so  great  as  to  dis- 
courage attack.  In  most  cases  the  higher 
power  armament  which  the  land  fortifica- 
tions require  would  need  to  include  two  to 
four  guns  anJ  four  to  eight  mortars  cover- 
ing the  deep  sea  approaches  to  the  principal 
harbors.  Thus,  taking  San  Francisco  as 
an  example,  a  complement  of  two  rifles  and 
four  mortars  would  be  required  on  either 
side  of  the  entrance  to  the  harbor,  probably 
an  installation  at  Fort  Miley  and  another 
at  Fort  Barry.  To  the  cost  of  these  bat- 
teries, which  might  be  about  $250,000  for 
each  gun  and  its  emplacement  and  the  same 
for  each  two  mortars  and  their  emplace- 
ments, a  sum  sufficient  for  supplying  them 
with  a  proper  amount  of  reserve  ammuni- 
tion and  an  adequate  annual  allowance  for 
target  practice  should  be  added. 

Finally,  it  must  be  remembered  that  even 
with  this  addition  the  fortifications  of  San 
Francisco,  or  any  other  harbor,  would  not 
be  "completed"  in  the  sense  of  finality.  The 
use  of  the  word  "completed"  in  the  reports 
of  recent  government  boards,  which  have 
studied  coast  defense  in  order  to  make 
recommendations  to  Washington,  is  very 
unfortunate,  to  say  the  least,  because  it  has 
helped  to  sustain  the  false  sense  of  the 
security  afforded  by  the  land  fortifications. 
Coast  defenses  are  adequate  only  when  they 
have  range  and  power  comparable  to  that  of 
naval  armament  that  may  be  trained  upon 
them.  Since  naval  equipment  is  being  con- 
stantly improved,  we  are  inconsistent  in 
allowing  land  batteries  to  remain  for  long 
periods  of  years  without  any  expenditures 
whatever. 

Public  sentiment  would  not  permit  such  a 
condition  to  persist  long  if  the  danger  were 
generally  known  and  fully  appreciated.  It 
is  time  to  pay  for  coast  defense  a  premium 
which  is  long  overdue. 
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Rush  Work  After  Storm  Restores  Galveston's 
Water  Supply  and  Rail  Connections 

Temporary  Pipe  Line  Laid  Across  Causeway  Wreckage  in  17  Hours 
— ^Timber    Trestle    for    Traffic    Across    Bay    Built    in    One    Week 

By  £.  B.  VAN  DE  GREYN 
CotMultinc  Engineer,  Houston,  Texas 


WITH  the  passinc  of  the  storm  of  Aug. 
16  and  17.  which  demolished  portions 
of  the  caasewa.v  at  Galveston.  Tex.,  cut  of! 
the  water  supply  and  destroyed  communi- 
cation by  rail  between  the  island  city  and 
the  mainland,  as  described  in  the  Engineer- 
ins  Record  of  Aug.  28.  page  271.  the  work 
of  reconstruction  waa  begun  immediately. 
Ever>-  resource  at  the  city's  command  was 
called  upon,  with  the  result  that  in  17!  i 
hr.  after  work  was  begun  water  was  flowing 
across  the  bay  through  a  hastily  built  pipe 
line  laid  on  what  was  left  of  the  causeway. 
It  took  only  7  days  for  an  army  of  workers 
to  construct  a  mile  of  timber  trestle  to  re- 
store raihray  connections  across  the  bay. 
and  the  work  of  repairing  the  damaged 
boulevard  behind  the  seawall  is  progress- 
ing rapidly.  These  are  the  repairs  for 
which  there  waa  the  most  pressing  need. 
and  while  the  principal  efforts  have  been 
directed  toward  these  there  are  under  con- 
sideration several  plans  for  the  more  com- 
plete protection  of  the  city  against  the  on 
slaughts  of  wind  and  wave. 

Lay  Pipe  Line  in  17  Hoxms 

The  restoration  of  the  water  supply, 
which  was  interrupted  by  the  breaking  of 
the  3&-in.  supply  line  on  the  causeway,  was 
the  first  work  undertaken.  Before  the 
causeway  was  built  the  water  from  Alta 
Loma  was  carried  through  a  30-in.  pipe 
laid  on  the  bottom  of  the  bay  nearly  parallel 
to  and  about  600  ft.  southeast  of  the  pres- 
ent causeway.  When  the  causeway  was  con- 
structed a  new  30-in.  line  was  laid  in  the 
flu  along  its  entire  length,  being  submerged. 
of  coarse,  at  the  lift  span.  The  new  line 
was  connected  at  the  island  and  mainland 
ends  with  the  old  30-in.  line  and  gate  valves 
were  installed  at  these  points  so  that  water 
coold  be  pumped  through  either  line. 

The  washing  out  of  the  sand  filling  dur- 
ing the  storm  caused  bad  breaks  in  the  30- 
in.  causeway  pipe  line  at  the  north  and 
south  ends  of  the  arches,  and  also  several 
smaller  breaks  where  the  protected  roadway 
was  washed  out.  The  removal  of  the  sand 
filling  lowered  the  pipe  bodily  until  it  was 
covered  with  from  2  to  7  ft  of  water.  At 
first  it  wajs  thought  that  the  old  submerged 
line  was  uninjured,  but  after  the  valves 
were  opened  it  soon  developed  that  there 
were  serioos  breaks  in  that  line  somewhere 
in  the  bay. 

On  Aug.  21  advice  waa  asked  of  I.  A. 
Cottingham,  chief  engineer  of  the  Sunset 
Central  Lines.  He  recommended,  in  view 
of  the  necessity  for  immediate  relief,  the 
construction  of  a  temporar>-  8-in.  line  across 
the  causeway.  A  committee  of  citizens  later 
in  the  day  went  to  the  causeway  with  a  let- 
ter addressed  to  him  and  Mr.  Pettibone  of 
the  SanU  F*  railway,  turning  over  to  them 
the  job  of  getting  water  into  Galveston. 

An  order  for  necessary  pipe  and  fitting.^ 
was  at  once  sent  hack  to  Galveston  and 
wired  to  the  8oath6rn  Pacific  ofTke  at  Hous- 
ton. Two  miles  of  pipe  were  loaded  and 
in  Texas  City  by  dayli^^ht  the  next  morn- 
ing, Sunday,  Aug.  22.  By  Monday  morning 
two    Southern    Pacific    bridge   gangs,    city 


water  service  men,  a  strong  force  of  Santa 
Fe  men,  who  had  been  ordered  by  Mr. 
Pettibone  to  report  to  Mr.  Cottingham,  and 
the  pipe,  were  at  the  causeway.  Pending 
the  arrival  of  the  pipe  from  Houston  an  in- 
vestigation was  made  to  discover  the  extent 
of  the  breaks  in  the  old  subme^'ged  line. 
It  was  found  that  600  ft.  of  the  old  main 


After  slipping  the  end  of  the  20-in.  pipe 
into  the  end  of  the  30-in.  pipe  the  space  be- 
tween was  packed.  A  submerged  cofferdam 
was  built  of  sacks  of  cement  and  filled  with 
cement  from  other  sacks  lowered  to  and 
slit  open  by  a  diver.  The  connection  was 
thus  surrounded,  and  after  the  cement  had 
been  allowed  to  set  water  was  turned 
through  the  submerged  main  on  Sept.  5. 

In  the  meantime  the  3700  ft.  of  30-in. 
causeway  pipe  line  from  the  mainland  to 
the  north  end  of  the  arches  was  being 
patched  and  leaks  stopped  by  other  city 
forces.  Along  the  1700-ft.  section  at  the 
island  end  a  second  8-in.  line  was  laid  along- 
side the  first,  and  on  Sept.  5  water  was 
turned  through  these  lines  at  the  same  time 
as  through  the  submerged  line.     This  gave 
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opposite  the  northerly  end  of  the  arches  was 
displaced  and  about  200  ft.  at  the  southerly 
end  of  the  arches  was  missing.  These  sec- 
tions were  evidently  snapped  off  by  the  ex- 
cessive current  through  the  causeway  arches 
due  to  the  restricted  waterway  between 
Galveston  Bay  and  the  Gulf. 

Five  Gangs  Lay  Pipe 

When  men  and  pipe  arrived  on  Monday 
morning  Mr.  Cottingham  took  active  charge 
of  the  laying  of  the  8-in.  line.  Pipe  laying 
was  started  from  both  ends  of  the  cause- 
way arches,  from  the  island  end  and  the 
mainland  end  and  at  an  intermediate  point 
between  the  mainland  end  and  the  north- 
erly end  of  the  arches,  making  five  sepa- 
rate gangs.  The  pipe  was  laid  on  the  con- 
crete coping  which  caps  the  concrete  sheet 
piling  on  the  westerly  side  of  the  causeway, 
and  was  tied  down  with  heavy  wire  to  the 
concrete  stubs  where  the  steel  tie  rods  came 
out  of  the  coping.  As  the  pipe-laying 
gangs  met,  the  pipe  was  connected  up  with 
sleeves  made  up  of  sections  of  10-in.  pipe, 
the  joint  being  sealed  with  lead ;  3700  ft.  of 
pipe  was  laid  at  the  mainland  end  and  1700 
ft.  at  the  island  end  of  the  causeway.  The 
8-in.  pipe  was  connected  by  plugging  the 
ends  of  the  30-in.  pipe  with  boiler  iron  caps, 
made  in  the  Houston  shops  of  the  Southern 
Pacific  railway,  and  tapping  the  ends  of 
the  8-in.  pipe  in  the  center  of  the  plugs. 
Water  waa  ordered  turned  on  through  the 
5400  ft.  of  temporary  line  at  2.20  p.  m. 
Tuesday,  Aug.  24.  The  laying  of  the  5400 
ft.  of  pipe  and  the  making  of  the  necessary 
connections  was  accomplished  under  these 
adverse  conditions  in  IT/^  hr. 

When  water  was  thus  secured.  City  Water 
Commissioner  Shay  started  the  work  of  re- 
pairing the  submerged  main.  The  missing 
sections  were  filled  in  with  20-in.  flexible 
joint  dredge  pipe.  At  the  free  ends  of  the 
30-in.  pipe  connection  was  made  by  divers. 


Galveston  an  ample  supply.  Work  of  re- 
pairing the  leaks  in  the  1700-ft.  length  of 
30-in.  causeway  line  was  carried  forward, 
and  on  Sept.  19  water  was  turned  through 
this  line.  Mr.  Shay  found  that  the  sub- 
merged line  drew  water  out  of  the  cause- 
way line.  The  submerged  line,  therefore, 
was  cut  off  and  all  water  is  now  being  de- 
livered to  Galveston  through  the  30-in.  line 
along  the  causeway. 

Quick  Work  on  Railroad  Trestle 

Although  Galveston,  after  the  storm,  had 
boat  service  which  supplied  food,  it  was 
imperative  that  rail  connection  with  the 
mainland  be  restored  as  quickly  as  possible. 
An  army  of  men  was  at  once  put  at  work 
getting  tracks  in  shape  leading  to  the  cause- 
way. The  building  of  a  single-track  creo- 
soted  pile  trestle  was  commenced  as  soon  as 
equipment  and  materials  could  be  delivered 
to  the  causeway.  The  Santa  Fe  Railway 
undertook  the  building  of  the  3700  ft.  at 
the  northerly  end  under  direct  charge  of 
W.  E.  Maxin  in  the  field,  and  the  Southern 
Pacific  handled  the  1700  ft.  at  the  southerly 
or  island  end  under  direct  charge  of  Mr. 
Cottingham.  On  the  1700-ft.  section  a  rail- 
road driver  was  used  at  the  island  end  and 
a  slip  or  skid  driver  was  started  from  the 
southerly  end  of  the  arches.  For  the 
3700-ft.  section  a  railroad  driver  was 
started  from  the  mainland  end,  a  skid 
driver  from  the  northerly  end  of  the 
arches,  and  another  skid  driver  started 
on  cribbing  at  an  intermediate  point. 
Materials  were  brought  in  on  barges  and 
floated  to  the  drivers.  A  temporary  track 
laid  outside  and  to  the  east  of  the  ap- 
proach and  extending  out  from  the  main- 
land was  also  used  for  bringing  materials. 
Bents  were  14ft.  on  centers,  four  piles  to 
a  bent.  Driving  was  carried  on  day  and 
night  with  two  12-hr.  shifts.  In  7  days 
5400  ft.  of  pile  trestle  was  built  ready  for 
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train  service.  With  the  wreckage  of  the 
causeway  approaches  interfering  with  prog- 
ress, those  in  charge  must  be  credited  with 
a  record  job.  Galveston  owes  much  to  the 
railway  officials  and  men  who  worked  so 
efficiently  to  relieve  the  immediate  needs 
of  the  city. 

Steam  lines  and  the  Stone  &  Webster 
interurban  line  from  Houston  are  now 
operating  over  the  pile  trestle.  The  inter- 
urban cars  are  taken  back  and  forth  across 
the  trestle  by  locomotive.  The  Stone  & 
Webster  Company  is  now  constructing  a 
trolley  pole  line  next  to  the  trestle  to  enable 
cars  to  operate  across  it  under  their  own 
power. 

Boulevard  and  Seawall 

Work  on  the  damaged  boulevard  along 
the  seawall  was  started  soon  after  the 
storm.  Scoured  out  places  back  of  the  wall 
are  being  filled.  The  brick  from  the  dam- 
aged pavement  are  being  piled  and  cleaned. 
Where  concrete  had  been  used  for  pavement 
base  the  concrete  is  being  broken  up  and 
thrown  over  the  seawall  at  the  toe  of  the 
wall.  In  places  the  filling  was  removed 
during  the  storm  from  under  the  toe  of  the 
seawall  immediately  in  front  of  the  sheet 
piling  and  it  is  necessary  that  it  be  re- 
filled under  and  against  the  toe  of  the  wall 
to  prevent  teredo  attacks  on  the  piling. 
The  broken  concrete  is  being  deposited  to 
help  hold  the  new  filling. 

Work  on  the  streets  and  the  moving  and 
filling  in  of  sand  is  steadily  going  on.  In 
general  it  is  only  along  the  far  seawall 
boulevard  and  a  short  distance  inland  that 
such  work  is  necessary. 

Plans  Contemplated 

Up  to  the  present  date  it  is  understood 
that  no  definite  plans  have  been  adopted 
for  the  more  complete  protection  of  the  city 


seawall  have  shown  their  need  of  similar 
protection  and  in  all  probability  the  seawall 
will  be  extended  or  other  protective  works 
built  for  the  protection  of  these  districta. 

The  downtown  section  of  the  city  is  sub- 
ject to  the  dead  or  back  water  during 
storms  such  as  that  of  last  August.  This 
is  to  be  overcome  by  raising  the  grade  in 
the  downtown  district  or  some  other  method 
affording  either  partial  or  total  protection. 

The  weak  point  in  the  causeway  was  the 
fill  in  the  so-called  protected  roadway  ap- 
proaches. The  fill  was  protected  from  all 
sides  except  the  top  and  it  was  from  there 
that  the  storm  water  started  the  destruc- 
tion. Another  significant  feature  brought 
out  by  the  storm  was  the  fact  that,  before 
the  approaches  gave  way,  the  water  was 
much  higher  first  on  one  side  and  later  on 
the  other  as  the  storm  center  approached 
and  passed  the  coast  line.     The  question 


arises.  How  much  of  the  high  water  in  Gal* 
veston  was  due  to  the  damming  by  the 
causeway  of  the  water  between  the  bay 
and  the  Gulf? 

Three  of  the  plans  tentatively  considered 
are:  First,  an  all-arch  causeway  necessi- 
tating expenditure  of  about  $2,000,000;  sec- 
ond, more  substantial  protected  roadway 
approaches  costing  about  $1,500,000;  and, 
third,  creosoted  timber  approaches  with 
solid  timber  floor  supporting  ballast  and 
pavement  (no  estimate). 

The  question  of  location,  etc.,  of  the  water 
mains  across  the  bay  would  naturally  de- 
pend on  the  final  plans  for  the  causeway. 
Whatever  is  done  on  the  works  contem- 
plated will  entail  great  expense  and  the  citi- 
zens and  officials  will  doubtless  consider 
all  features  carefully,  since  the  sentiment 
appears  to  be  that  whatever  is  done  should 
be  thorough. 


Fall  River  Mills  Will  Benefit  by  $3,000,000  Water 
and  Sewerage  Project 

Plans  of  Fay,  Spofford  fie  Thorndike  Provide  for  Three-Story  Conduit 
Separating  Hot  Wastes,  Cold  Condensing  Water  and  Surface  Drainage 


BY  means  of  a  $3,000,000  project,  in- 
volving a  three-story  concrete  conduit 
with  separate  channels  for  hot  waste  water, 
cold  condensing  water  and  surface  drainage 
— all  combined  in  a  single  structure  tapping 
Watuppa  Pond — the  Quequechan  River  nui- 
sance in  the  crowded  mill  district  of  Fall 
River,  Mass.,  will  be  abated,  146  acres  of 
valuable  land  will  be  reclaimed  for  com- 
mercial purposes,  the  city's  great  industrial 
plants  will  enjoy  a  practically  unlimited 
supply  of  water,  and  the  water  itself  will 
be  converted  from  a  warm,  filthy  stream 
into  a  cool,  clear  flow.    These,  in  brief,  are 
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and  for  the  reconstruction  of  the  causeway, 
although  several  plans  have  been  and  are 
being  considered  and  discussed.  In  gen- 
eral, the  problems  to  be  met  are  as  follows : 

The  seawall  demonstrated  its  ability  to 
stand  the  storm  of  last  August.  The  boule- 
vard and  fill  back  of  wall,  however,  was 
scoured  out  by  water  blown  over  the  top 
of  the  wall.  'The  new  plans,  therefore,  will 
prevent  such  water  from  going  on  over  into 
the  city  and  the  consequent  scour  or  wash 
of  the  pavement  and  fills  back  of  the  wall. 

Districts   beyond   the   protection   of   the 


a  few  of  the  advantages  which  will  be 
realized  by  the  plans  of  Fay,  Spofford  & 
Thorndike,  consulting  engineers,  of  Bos- 
ton, which  have  just  been  submitted  to  the 
City  Council  of  Fall  River  by  the  Watuppa 
Ponds  and  Quequechan  River  Commission, 
created  in  1913  for  the  purpose  of  improv- 
ing the  Watuppa  Ponds  and  eliminating 
nuisances  along  the  Quequechan  River, 
which  has  been  a  recognized  source  of 
danger  to  the  public  health  for  many  years. 
The  pollution  of  the  river  has  reached  a 
stage  likely  to  result   in  epidemics  if  not 


taken  care  of  by  a  proper  system  of  sewer- 
age. The  redeeming  of  the  land  steeped 
with  noxious  infection,  and  the  drainage 
of  areas  hitherto  included  in  unhealthy  sur- 
roundings will  remove  a  great  menace, 
bring  into  the  market  areas  of  taxable 
property  open  to  development,  and  provide 
important  improvements  in  the  water  sup- 
ply for  industrial  and  condensing  purposes. 

River  Conditions  Objectionable 

The  abatement  of  the  Quequechan  River 
nuisance  is  one  of  the  most  pressing  prob- 
lems in  sanitation  in  Massachusetts.  The 
Watuppa  Ponds  to  the  east  of  the  city  to- 
gether constitute  the  largest  body  of  fresh 
water  in  the  State,  having  a  total  length 
of  8  miles,  a  total  area  of  about  5.25  sq. 
miles,  and  draining  a  watershed  of  about 
27  sq.  miles.  These  ponds  are  at  an  eleva- 
tion of  about  130  ft.  above  tidewater,  and 
are  drained  by  the  Quequechan  River, 
which,  from  its  source  at  the  outlet  of  the 
South  Watuppa  Pond  at  the  Sand  Bar, 
flows  practically  level  for  about  2  miles 
to  Pleasant  Street,  and  then  in  the  last 
half-mile  of  its  course  drops  through  a 
succession  of  falls  to  tidewater. 

Many  industrial  plants  are  located  along 
the  river  between  the  Sand  Bar  and  Wa- 
tuppa dam.  By  direct  discharge  or  by  the 
overflow  of  cesspools  sewage  from  16  miles, 
employing  thousands  of  operatives,  reaches 
the  river.  Much  surface  drainage  also 
finds  its  way  into  the  stream,  the  over- 
flowed flats  of  which  contain  a  large 
amount  .of  sludge  and  other  wastes,  with 
rank  vegetation  which  is  stimulated  by  the 
heating  of  water  when  discharged  through 
the  mill  condensers.  Certain  sewers  in  the 
vicinity  of  the  river  now  are  discharged 
into  it  through  relief  outlets.  Below  the 
Watuppa  dam  the  larger  portion  of  the 
stream  is  covered  by  streets  and  buildings, 
and  the  condition  of  the  river  is  such  that 
in  many  places  it  cannot  be  traversed  by 
human  beings.  Shut-downs  have  occurred 
at  various  mill  power  plants  during  periods 
of  low  water,  due  to  the  high  temperature 
of  the  water  supplied  to  the  condensers,  to 
its  scarcity,  or  to  clogging  of  intakes.  The 
domestic  water  supply  of  the  city  is  drawn 
from   the   North   Watuppa    P6nd,   and   the 
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proposed  improvements  are  planned  with 
due  regard  to  present  and  future  require- 
ments. 

Main  Features  of  New  Plans 

The  plans  presented  by  the  commission 
and  developed  by  its  consulting  engineers 
in  general  provide  the  following: 

(1)  The  construction  of  a  main  conduit 
from  the  vicinity  of  the  Sand  Bar  along 
the  river  to  a  point  just  above  the  Watuppa 
dam,  to  provide  for  the  flow  of  the  river 
and  for  the  supply  of  water  to  the  mills  for 
condensing,  washing  and  other  purposes; 
(2)  a  system  of  sanitary  sewers  discharg- 
ing into  tidewater  to  take  the  sewage  and 
wastes  from  the  mills  which  are  now  dis- 
charged more  or  less  directly  into  the 
river;  (3)  a  system  of  suriface  water 
drains  to  relieve  the  existing  overtaxed 
combined  sewers ;  and  (4)  the  filling  of  cer- 
tain areas  of  flats  on  either  side  of  the 
proposed  conduit  to  a  height  at  least  equal 
to  full  pond  level  of  the  South  Watuppa 
Pond. 

The  plans  provide  for  the  complete  sep- 
aration of  hot  and  cold  water.  A  constant 
supply  of  cold  water  much  larger  than  the 
present  minimum  flow  of  the  river  will  be 
discharged  downstream  in  dry  seasons. 
There  will  be  an  ample  supply  of  cold 
water  to  all  the  principal  mills  along  the 
stream  by  making  available  water  stored  in 
the  South  Pond  at  depths  lower  than  that 
to  which  it  is  now  possible  to  draw  the 
pond.  Finally,  the  hot  water  from  the  mill 
condensers  will  be  returned  to  the  South 
Pond,  where  it  will  be  cooled  and  made 
available  for  further  use.  The  design  con- 
templates a  main  conduit  consisting  of  a 
single  structure  with  three  separate  chan- 
nels, superimposed.  In  this  conduit  the 
cold  water  channel  is  placed  at  the  bottom 
and  the  hot  water  channel  at  the  top  of  the 
structure,  and  between  the  two  is  a  sur- 
face water  channel  for  the  removal  of 
storm  water  from  the  watershed  draining 
to  the  river  to  an  outlet  below  the  Watuppa 
dam.  Thus  the  flow  in  different  compart- 
ments of  the  conduit  will  be  in  opposite  di- 
rections. 

The  inlet  for  cold  water  and  the  outlet 
for  hot  water  are  widely  separated,  and 
provision  for  oil  separation  is  made  at  the 
discharge  of  the  hot  water  duct.  It  is 
also  planned  to  turn  the  hot  water  into 
either  the  surface  water  channel  or  the 
cold  water  channel  when  needed  to  prevent 
the  interference  of  ice.  Another  feature 
is  an  overflow  into  the  South  Pond  from 
the  surface  water  channel  in  case  the  latter 
should  become  surcharged  in  an  excessively 
heavy  rain. 

At  the  lower  end  of  the  conduit  near  the 
Watuppa  dam  structures  are  provided  for 
the  discharge  of  water  down  the  old  chan- 
nel of  the  river,  estimated  to  have  a  carry- 
ing capacity  of  250  sec.-ft.,  and  a  new  out- 
fall sewer  having  a  capacity  of  535  sec.-ft. 
is  to  be  provided  for  the  removal  of  sewage 
and  storm  water.  This  new  sewer  can  be 
used  in  emergencies  for  the  removal  of 
flood  waters  from  the  South  Pond,  and  is 
to  find  outlet  in  the  Taunton  River  at  tide- 
water. 

Sevebs  and  Drains 

The  plan.s  for  sewerage  and  drainage 
provide  for  the  seijaration  of  sewage  from 
storm  water  in  tii«-  .alley  of  the  Queque- 
chan  River  and  for  maintaining  separate 
systems  in  this  valky  in  the  future.  At 
first,  however,  it  is  proposed  to  construct 
only  such  sewers  as  are  necessary  to  effect 


a  partial  separation,  preventing  a  mingled 
overflow  into  the  Quequechan  River.  The 
plans  have  been  approved  by  the  State  De- 
partment of  Health,  and  under  the  scheme 
presented  the  mills  below  the  Watuppa  dam 
will  have  every  day  in  the  year  an  avail- 
able supply  of  water  more  than  double  that 
which  it  is  possible  to  obtain  at  present 
during  the  dr>'  months.  The  character  of 
the  water  will  also  be  entirely  changed.  In- 
stead of  being  hot  and  filthy  it  will  be  cold 
and  clean,  with  a  practically  unlimited  sup- 
ply for  the  mills  above  the  dam.  The  re- 
demption of  the  flats  will  make  available 
146  acres  for  commercial  purposes. 

By  filling  the  flats,  as  proposed,  water 
storage  capacity  of  about  250,000,000  gal. 
will  be  lost.  This  will  be  offset  many  times 
over  by  the  greater  storage  made  available 
in  the  South  Pond.  At  present  it  is  not 
possible  to  draw  the  South  Pond  down 
more  than  4.5  ft.  below  full  pond  level,  thus 
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utilizing  a  storage  capacity  below  full  pond 
of  less  than  2,250,000,000  gal.  It  is  planned 
to  utilize  a  storage  capacity  of  3,750,000,- 
000  gal.  by  drawing  down  South  Pond  to 
a  depth  8  ft.  below  full  pond,  or  an  in- 
crease of  nearly  70  per  cent,  which  is  six 
times  the  storage  lost  by  the  filling  of  the 
flats.  The  Quequechan  River  flow  falls  as 
low  as  8,000,000  gal.  per  day,  and  some- 
times less  in  dry  years,  whereas  with  a 
deeper  channel  and  better  regulation  a  con- 
.stant  flow  of  at  least  20,000,000  gal.  can 
be  obtained  at  all  times. 

The  adoption  of  the  scheme  provides  for 
the  ultimate  construction  of  60  miles  of 
sewers,  which,  when  completed,  will  prop- 
erly drain  areas  in  Fall  River  now  without 
.sewer  sanitation.  Only  5  miles  of  sewers 
need  be  built  at  the  outset.  The  outfall 
sewer  is  designed  to  care  for  a  flow  of  450 
sec.-ft.  in  excess  of  the  maximum  flow  of 
the  sewers  contributing  to  it.  After  the 
proposed  improvements  are  completed  it 
will  be  possible  to  draw  off  water  from 
above  the  Watuppa  dam  to  the  Taunton 
River  at  the  rate  of  700  sec.-ft.  or  nearly 
three  times  the  previous  rate.  The  cold 
water  and  surface-water  channels  in  the 
main  conduit  have  a  still  greater  capacity 
for  flood  discharge,  affording  increased 
safeguards  against  threatened  rises  in  the 
pond. 

As  most  of  the  schemes  previously  pro- 
posed for  a  conduit  contemplated  the  build- 
ing of  a  water-tight  dam  at  the  Sand  Bar, 
a  large  number  of  borings  was  made  in  the 
attempt  to  discover  a  suitable  site  for  such 
a  dam.  It  was  found  that  on  account  of 
unsatisfactory  foundation  conditions,  such 
a  dam  would  cost  $60,000,  while  a  cut-off 
can  be  built  at  Quequechan  Street  at  a  cost 
of  less  than  $2,000.  The  saving  on  this 
one  item  pays  for  the  cost  of  underground 
explorations  many  times  over. 


In  studying  the  question  of  drains  for 
surface  water,  it  was  early  apparent  that 
main  surface  water  drains  or  conduits 
would  naturally  be  built  along  the  routes 
of  the  proposed  cold-water  conduits.  It 
was  found  to  be  far  more  convenient  as 
well  as  economical,  wherever  a  surface- 
water  conduit  was  needed,  to  combine  it 
with  the  cold-water  and  hot-water  conduits 
into  a  single  structure.  This  led  to  the 
adoption  of  the  three-level  type  of  conduit. 
The  cold-water  channel  is  placed  at  the  low- 
est level  where  it  will  always  flow  full;  the 
hot-water  conduit  is  placed  at  the  top,  so 
that  the  discharge  from  the  mill  condensers 
will  be  returned  by  gravity  to  the  South 
Pond ;  and  the  intermediate  level  is  utilized 
for  surface  water.  The  main  conduit  is, 
in  general,  to  be  built  level  for  its  entire 
length;  the  floors  of  both  the  cold-water 
and  surface-water  conduits  are  level,  and 
the  floor  of  the  hot-water  conduit  slopes 
.slightly  toward  the  South  Pond.  The  main 
and  branch  conduits  are  to  be  built  of  rein- 
forced concrete. 

Hot  and  Cold  Water  Separated 

The  separation  of  the  cold  water,  hot 
water  and  surface  water  in  different  chan- 
nels is  preferable  to  the  combination  of  any 
two  of  them  in  a  single  channel.  Were  the 
hot  water  discharged  from  the  mills  ad- 
mitted to  the  channel  containing  the  cold 
water,  it  would  not  be  possible  to  keep 
the  water  supplied  to  the  mills  cool  and 
free  from  oil.  With  separate  channels, 
water  that  has  passed  through  the  mill  con- 
densers can  be  clarified  and  cooled,  and 
rendered  as  useful  as  before  entering  the 
condensers.  If  surface  water  were  ad- 
mitted to  the  channel  carrying  cold  water 
to  the  mills  the  latter,  in  times  of  storm, 
would  be  supplied  with  water  containing 
both  grit  and  organic  impurities,  for  in 
the  narrow  confines  of  a  conduit  it  is  not 
possible  to  keep  the  water  supplied  to  the 
mills  diluted  or  to  settle  out  the  impurities. 
There  would  also  be  danger  of  flooding  the 
mills  during  heavy  storms.  The  admission 
of  surface  water  to  the  hot  water  channel 
is  equally  undesirable.  As  the  mills  above 
the  Watuppa  dam  are  already  drawing 
from  the  river  more  than  the  maximum  al- 
lowable steady  draft  upon  the  South  Pond 
it  is  necessary  that  the  water  thus  used 
in  the  mill  condensers  be  saved  and  re- 
turned again  to  the  pond.  The  State 
Board  of  Health  objects  to  the  admission 
of  storm  water  from  the  Quequechan  water- 
shed to  the  pond.  The  separation  of  the 
three  classes  of  water  has  proved  so  im- 
portant that  in  addition  to  the  separa- 
tion of  channels  in  the  conduit  the  points 
at  which  these  channels  connect  with  the 
pond  have  been  widely  separated. 

In  the  type  of  conduit  proposed,  the  cold- 
water  channel  is  placed  at  a  level  wholly 
below  the  lowest  elevation  to  which  it  is 
proposed  to  drain  the  South  Pond.  The 
conduit  will  therefore  be  kept  filled  at  all 
times  with  cold  water,  and  as  the  water 
will  flow  under  pressure,  it  will  rise  in 
every  mill  intake  substantially  to  pond 
level.  In  the  combination  conduit  proposed, 
the  cold-water  channel  can  be  located  at  a 
low  level  with  sub.stantially  the  same  cost 
as  if  built  at  a  higher  elevation.  The 
avoidance  of  complex  connections  is  insured 
by  the  three-level  design.  This  type  of 
conduit  occupies  minimum  ground  area,  re- 
ducing the  cost  of  foundations.  With  the 
single  structure,  in  which  the  cross  floors 
serve  at  both  top  and  bottom  as  conduit 
walls,  a  saving  in  material  is  effected,  with 
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a  further  saving  from  the  fact  that  the  two 
cross  floors  act  as  braces.  By  utilizing  for 
the  surface  water  conduit  the  space  between 
the  hot  and  cold  water  conduits  that  other- 
wise would  be  wasted  a  saving  is  effected 
which  would  at  least  equal  the  entire  cost 
of  constructing  a  large,  independent  sur- 
face-water drain  along  the  valley  from  the 
Sand  Bar  to  the  Watuppa  dam. 

Conduit  Design 
In  the  design  of  the  main  conduit,  except 
m  rock  excavation,  the  base  below  the  level 
of  the  bottom  of  the  surface-water  conduit 
IS  made  broad  and  heavy  to  resist  possible 
unbalanced  lateral  pressure  on  the  side  and 
possible  upward  pressure  from  water  be- 
low.    But  little  reinforcement  is  required 
here,  and  the  broad  base  furnishes  a  suit- 
able distribution  of  the  weight  of  the  con- 
duit over  the  underlying  earth.    Above  this 
base  the  vertical  side  walls  and  floors  of 
the  surface-water  and   hot-water  conduits 
are  of  thin,  reinforced  concrete  construc- 
tion of  an  economical  type.     In  the  larger 
sections,  where  side  walls  are  widely  sep- 
arated, a  center  reinforced  concrete  wall  is 
used  as  an  intermediate  support  for  the 
floors  of  the  surface-water  and  hot-water 
channels.     Openings  are  to  be  provided  at 
intervals  in  these  center  walls  to  equalize 
the  flow.    The  hot-water  conduit  is  covered 
with  a  reinforced  concrete  roof  to  protect 
the  public,  keep  out  intruders,  to  prevent 
the  channel's  becoming  a  nuisance  by  the 
accumulation  of  refuse,  and  to  reduce  the 
liability  of  freezing.     In  rock  excavation  a 
smaller   base   section   will   suffice.     Except 
for  variations  in  size  and  in  the  omission 
in  certain  cases  of  the  surface-water  chan- 
nel,   the    branch    conduits    are   in   general 
similar  in  construction  to  the  main  conduit 
above  described. 

The  usual  provision  for  expansion  is  to 
be  made  in  both  main  and  branch  conduits, 
joints  being  watertight.  In  addition  to  the 
vertical  expansion  joints  provision  is  also 
to  be  made  for  the  expansion  of  the  hot- 
water  conduit  independently  of  the  re- 
mainder of  the  structure  beneath  it.  Not 
only  will  the  hot-water  conduit  be  separated 
from  the  surface-water  conduit  by  hori- 
zontal expansion  joints,  but  the  reinforced- 
concrete  beams  supporting  the  roof  are  to 
be  cast  independently  of  the  walls  and  the 
roof  slabs  are  to  be  independent  of  both. 

Basins  and  Other  Details 

Detailed  designs  have  been  prepared  for 
oil-separating  and  cooling  basins,  grit 
chambers,  manholes  and  mill  connections. 
At  present  the  mills  above  the  Watuppa 
dam,  when  operating  at  full  capacity,  de- 
velop a  total  of  about  55,000  hp.  and  con- 
sume about  30,000,000  gal.  of  water  daily, 
mainly  for  condensing  purposes.  At  flood 
times  there  is  no  difficulty  in  securing 
ample  water  of  satisfactory  temperature, 
but  with  the  limited  flow  of  the  stream 
during  dry  seasons  re-use  of  the  water  be- 
comes frequent,  with  decided  disadvantages 
from  the  power  production  standpoint.  The 
scheme  proposed  assumes  that  ultimately 
125,000  hp.  will  be  developed  in  the  mills, 
and  that  a  draft  of  75,000,000  gal.  per  day 
will  be  required.  In  general,  it  will  be 
necessary  to  provide  new  channels  to  carry 
the  water  from  the  present  mill  condensers 
to  the  hot-water  conduit.  The  intake  pipes 
are  to  be  of  reinforced  concrete,  designed 
to  take  water  from  either  the  cold  or  sur- 
face water  conduits  or  both,  and  the  dis- 
charge pipes  will  be  of  wooden  flume  con- 
struction for  the  time  being. 
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The  general  scheme  of  construction  con- 
templates the  building  of  the  main  con- 
duit and  Its  branches  in  the  dry,  the  site 
being  inclosed  by  dikes.  Continuous  serv- 
ice to  the  mill  plants  will  be  rendered 
throughout  the  construction  period,  prin- 
cipally by  wooden  flumes  of  temporary 
character.  The  outfall  sewer  will  first  be 
built,  to  drain  the  excavation  for  the  con- 
duits before  their  construction  begins 
Detailed  estimates  of  construction  cost 
have  been  prepared  and  are  published  in 
the  report.  Summarized  these  are:  Main 
conduit,  $1,655,945;  initial  sewers,  $290,- 
835;  draips  for  surface  water,  $162,725- 
filling  flats,  1,260,000  cu.  yd.,  $483,000- 
total  construction  cost,  $2,592,505.  Dam- 
ages and  general  expenses  bring  this  to 
$2,942,505.  The  estimated  total  net  cost  of 
the  initial  improvement,  taking  into  ac- 
count the  sale  of  land  reclaimed  and  as- 
sessments, is  $1,142,505. 


$3,000,000  Needed  for  Improv- 
ing Boston's  Streets 

Report  of  Finance  Commission  a  Survey  of  Present 

Conditions  and  How  They  Can  Be  Bettered— 

Shallow  Granite  Block  Advocated 

RECOMMENDING  an  expenditure  of 
about  $3,000,000  for  pavement  improve- 
ments and  advocating  a  change  in  grouted 
granite  block  construction,  whereby  a  4-in. 
instead  of  a  6-in.  depth  of  block  would  be 
used,  the  Boston  Finance  Commission, 
through  Guy  C.  Emerson,  consulting  en- 
gineer, has  submitted  to  the  Mayor  and 
City  Council  a  report  on  the  betterment  of 
the  city's  streets.  Since  1913,  the  report 
states,  there  has  been  a  deterioration  in 
the  streets,  principally  in  main  thorough- 
fares, and  the  foregoing  sum  will  be  re- 
quired, in  addition  to  the  usual  yearly  ap- 
propriation, to  place  the  street  surfaces  in 
a  proper  condition.  Of  this  amount,  about 
$1,000,000  must  be  expended  to  repave  por- 
tions of  the  streets  between  street  rail- 
way tracks. 

Paving  Classified 

Exclusive  of  areas  occupied  by  street 
railway  •  tracks,  there  was  a  total  of  11,- 
009,322  sq.  yd.  of  pavements  on  accepted 
streets  in  Boston  on  Feb.  1,  1915.  Of  this 
area  2,823,673  sq.  yd.  was  stone  block; 
175,868  sq.  yd.  was  wood  block;  110,863 
sq.  yd.  was  brick;  7,825,952  sq.  yd.  was 
macadam;  531,074  sq.  yd.  was  asphalt  bitu- 
lithic;  and  41,892  sq.  yd.  was  cobblestone 
and  wood  plank.  There  are  about  584 
miles  of  public  ways  in  Boston  under  the 
charge  of  the  Department  of  Public  Works, 
45  miles  of  roads  in  charge  of  the  Park 
Department,  and  250  miles  of  private  ways 
which  have  been  opened  for  traflSc  under 
consent  of  the  street  commissioners,  but 
which  are  maintained  by  abutters. 

Discussing  various  forms  of  paving,  the 
report  states  that  granite  block  paving 
filled  with  a  mixture  of  Portland  cement 
grout  and  sand  could  be  easily  improved 
and  cheapened  by  using  a  block  of  4-in. 
depth  or  less,  on  a  concrete  base,  instead 
of  the  customary  6-in.  depth.  This  would 
allow  smaller  joints  and  smoother  surfaces, 
with  improved  filling  and  decreased  cost. 
The  extended  use  of  such  improved  pave- 
ments in  Boston  has  been  prevented  by  the 
need  of  easy  replacement  in  connection  with 
the  work  of  public  service  corporations 
on  their  underground  structures,  and  the 
drawbacks  of  slipperiness. 


Up  to  1910,  the  guaranty  period  on  as- 
phalt pavement  in  Boston  was  usually  ten 
years,  but  on  request  of  the  contractora 
this  was  reduced  to  five  years,  as  in  many 
other  cities.  Some  of  the  asphalt  pave- 
ments laid  since  1910,  according  to  the  re- 
port, indicate  that  the  reduction  in  the 
length  of  the  guaranty  was  a  mistake,  as 
extensive  repairs  have  been  required.  As- 
phalt has  been  used  to  the  greatest  degree 
in  the  Back  Bay  district.  In  this  part  of 
the  city  the  streets  are  filled  over  marsh 
areas  and  are  continually  settling,  with 
consequent  breakage  of  pipes  and  other 
structures  underground.  Constant  digging 
up  and  relaying  shortens  the  life  of  the 
pavement  and  great  care  is  needed  in  con- 
struction. The  asphalt  pavements  now 
being  laid  in  Boston  are  exclusively  of  the 
bitulithic  type. 

Wood-Block  Paving  in  Boston 

Wood  block  paving  was  begun  in  Boston 
in  1900  on  Tremont  Street,  between  Park 
and  West  Streets.  The  blocks  were  of  long- 
leaf  yellow  pine,  4  in.  wide  on  the  face 
and  4  in.  deep.  This  material  was  satu- 
rated under  heat  and  pressure  with  a  mix- 
ture of  creosote  oil  and  rosin,  to  the  amount 
of  about  20  lb.  per  cubic  foot  of  wood.  The 
pavements  were  high-priced,  but  had  more 
of  the  qualities  of  a  perfect  pavement  than 
any  other  pavement  so  far  used,  with  the 
possible  exception  of  asphalt.  The  experi- 
ments were  so  satisfactory  that  large  areas 
have  since  been  laid  and  are  being  laid. 
Unfortunately  none  of  the  more  recent 
pavements,  the  report  states,  has  been  as 
satisfactory  as  the  first.  The  sample  on 
Tremont  Street,  now  about  15  yr.  old,  is 
probably  the  best  wood  pavement  in  Bos- 
ton, and  from  present  indications  it  will 
outwear  much  of  the  wood  pavement  now 
being  laid.  Recent  experience  shows  that 
it  is  doubtful  if  the  wood  blocks  now  being 
laid  will  last  5  yr.  with  the  demands  of 
traffic  downtown,  as  the  quality  of  ma- 
terials is  said  to  have  deteriorated  greatly. 
In  some  cases  the  long-leaf  yellow  pine, 
an  inferior  wood,  has  been  substituted  for 
the  short-leaf  variety.  Smaller  blocks  are 
laid,  3  in.  on  the  face  instead  of  4  in.,  and 
the  standard  depth  is  now  3.5  in.  instead  of 
4  in.  On  some  streets  gumwood  was  tried, 
but  this  required  too  extensive  repairs. 

Further  experiments  with  brick  paving 
are  desirable,  especially  on  streets  devoted 
to  various  branches  of  the  automobile 
business. 

Repairs  Needed  and  Cost 

The  street  areas  needing  repairs  on 
Aug.  1,  1915,  covered  relaying  84,170  sq. 
yd.  of  granite;  repaving  199,680  sq.  yd.  of 
granite;  resurfacing  863,750  sq.  yd.  of  mac- 
adam; resurfacing  4510  sq.  yd.  asphalt; 
repaving  470  sq.  yd.  of  brick;  total,  1,152,- 
580  sq.  yd.  This  means  that  10.47  per  cent 
of  the  total  street  area  is  in  need  of  repair. 
The  estimated  cost  of  doing  this  work  per 
square  yard  is:  For  relaying  granite  block 
pavement,  0.75  cents;  repaving  granite 
block,  $4.75;  resurfacing  macadam,  $1.10; 
resurfacing  asphalt,  $1.50;  and  relaying 
brick,  $1.75. 

The  reasons  for  the  deterioration  of  the 
streets  since  1913  include  decreased  appro- 
priations, increased  amount  necessary  to  be 
expended  for  old-age  pensions,  decreased 
efficiency  of  the  day  labor  force,  and  de- 
creased liberality  of  street  railways  with 
respect  to  inter-rail  and  bordering  pave- 
ments.    In  the  past  ten  years  the  length 
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of  streets  to  be  maintained  has  increased 
from  503  to  690  miles,  with  no  material 
increase  in  appropriations  for  maintenance. 
Non-productive  old-age  pensions  total  $44,- 
000  for  the  present  fiscal  year.  For  the 
present  year  the  amount  available  for  street 
maintenance  is  about  $1,155,000,  or  about 
$237,000  less  than  for  1914.  In  1912  the 
cost  per  mile  for  resurfacing  macadam  was 
$8,828,  or  72  cents  per  square  yard,  and  in 
1914,  $15,847,  or  $1.10  per  square  yard. 
Not  over  6  per  cent  of  this  item  may  be 
due  to  increase  of  wages  for  the  labor  force 
amounting  to  25  cents  per  day,  taking  ef- 
fect in  1913.  and  another  small  percentage 
to  the  use  of  a  greater  quantity  of  bitumi- 
nous binder  in  the  last  two  years.  These 
two  items  probably  do  not  amount  to  an 
increase  of  over  15  cents  per  square  yard, 
between  1912  and  1914,  and  the  greater 
part  of  the  increase  is  therefore  laid  to 
the  inefficiency  of  the  labor  force  and  to 
poor  supervision.  This  increase  in  the  cost 
of  resurfacing  macadam  streets  resulted 
for  1914  in  the  expenditure  of  39.8  per  cent 
of  the  total  appropriation  for  such  work, 
against  an  expenditure  of  28.2  per  cent  in 
1912. 

Paving  Between  Tracks 

Many  of  the  streets  occupied  by  the 
tracks  of  the  Boston  Elevated  Railway, 
according  to  the  report,  are  practically 
impassable  to  automobiles  and  light  teams, 
the  traffic  being  concentrated  on  the  narrow 
strips  on  each  side  of  the  tracks;  deterio- 
ration, therefore,  is  rapid.  There  are  about 
188  miles  of  single  track  on  regularly  trav- 
eled streets.  In  the  city  proper  and  dis- 
tricts where  other  than  macadam  paving  is 
used,  the  paving  of  the  company's  tracks  is 
in  general  kept  in  approximately  the  same 
condition  as  the  pavements  in  the  remain- 
ing portion  of  the  street.  In  macadamized 
districts  it  is  the  practice  of  the  company 
to  pave  an  area  of  the  street  about  15  ft. 
wide,  in  which  its  tracks  are  placed,  with 
granite  block  pavement  laid  directly  upon 
the  soil  or  upon  the  ties.  Old  style  blocks, 
often  badly  worn,  are  used.  The  paving  be- 
tween the  ties  invariably  settles  badly. 

About  36.1  miles  of  double  track  are  in 
such  condition  that  the  pavements  are  not 
used  by  vehicles,  whenever  it  is  possible  to 
use  the  sides  of  the  streets.  The  local  area 
of  tracks  needing  repaving  is  about  305,000 
sq.  yd.  If  this  were  to  be  replaced  with 
modem  granite  or  wood  block  pavement 
laid  on  a  concrete  foundation,  the  cost  would 
be  about  $925,000.  The  remedy  appears  to 
be  an  arrangement  whereby  the  company 
would  discontinue  the  laying  of  inferior 
pavement,  repaving  and  new  work  being 
done  in  harmony  with  the  paving  of  the 
adjoining  street  area.  The  amount  received 
annually  by  the  city  in  special  taxes  from 
the  company,  if  applied  to  the  maintenance 
of  pavements  in  .streets  where  tracks  are 
laid,  would  probably  be  more  than  adequate 
to  keep  the  entire  surface  of  the  streets 
in  permanent  repair.  It  would  be  econom- 
-ical,  according  to  the  report,  for  the  city 
to  repave  the  entire  street  areas,  including 
those  occupied  by  tracks,  to  fit  the  entire 
street  for  the  use  of  vehicles,  instead  of 
depending  on  the  street  railway  to  pave 
the  track  areas  in  such  manner  and  with 
such  materials  as  it  sees  fit.  On  account 
of  changing  conditions  in  various  parts  of 
the  city,  caused  by  the  invasion  of  business 
into  residence  districts  considerable  areas 
of  macadam  should  also  be  repaved  with  a 
permanent   pavement. 


.-..LkitiT   GRADES  CAN   BE   NEGOTIATED   EASILY    BY    AUTOMOBILES 

Build  Scenic  Highway  up  Pike's  Peak 

Forest  Service  Permits  Private  Capital  to  Construct  Toll  Road 
Having  19  Hairpin  Turns  and    10   Per    Cent    Ruling   Grades 


AUTOMOBILES  can  now  ascend  Pike's 
Peak,  Colorado,  over  a  new  20-ft.  scenic 
highway  having  10  per  cent  ruling  grades, 
a  maximum  curvature  of  96  deg.  and  hair- 
pin turns  of  60  and  40-ft.  radii.  Starting 
from  Cascade,  a  small  town  12  miles  from 
Colorado  Springs  on  the  Pike's  Peak  Ocean- 
to-Ocean  Highway,  the  new  18-mile  road 
follows  closely  the  old  Government  carriage 
road  built  by  army  engineers  more  than 
20  years  ago  to  connect  with  the  observation 
station  maintained  at  the  summit.  The  road 
is  wholly  within  the  Pike  National  Forest 
and  was  built  and  will  be  operated  by 
private  capital  under  rules  and  regulations 
laid  down  by  the  U.  S.  Forest  Service  to 
protect  the  public.  Its  location  was  shown 
in  a  map  accompanying  brief  notes  regard- 
ing the  new  route  published  in  the  Engi- 
neering Record  of  June  19,  page  769. 


This  is  one  of  the  many  enterprises  which 
the  Department  of  Agriculture  has  been 
fo.stering  to  promote  the  "See  America 
First"  idea.  Tourists  may  use  their  own 
machines  on  the  new  road,  but  the  operating 
company  has  provided  a  fleet  of  cars  run- 
ning on  schedule  from  Colorado  Springs. 
The  Government  has  insisted  that  brakes 
and  engines  on  all  cars  be  inspected  rigidly 
at  Cascade  and  at  the  summit.  Service 
cars  will  also  patrol  the  route,  and  a  paral- 
leling telephone  line  will  make  assistance 
quickly  available. 

Rise  of  6678  Feet 

Starting  at  Cascade,  which  is  situated  in 
the  mouth  of  Ca.scade  Canyon,  at  an  eleva- 
tion of  7415  ft.  above  sea  level,  the  6678-ft. 
rise  to  the  peak  is  continuous  with  the  ex- 
ception of  two  light  adver.se  grades.     More 


WIDE-TIRED   MOTOR  TRUCKS  ROLLED  ROAD  WHILE    HAULING    SUPPLIES 
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AT    MILE    10    AN    IMPRESSIVE    PANORAMA    IS    UNFOLDED 


DISINTEGRATED    GRANITE    IS     USED    FOR    ROAD  CONSTRUCTION 


than  one-half  of  the  distance  is  on  10  per 
cent  grades,  the  average  ascending  grade 
being  7.4  per  cent.  The  alignment  for  most 
of  the  distance  is  curved  and  the  average 
curvature  is  40  deg.  While  the  standard 
width  is  20  ft.,  providing  for  a  double  track 
the  entire  length,  the  roadbed  is  widened  to 
26  ft.  on  the  sharpest  curves,  and  turn-outs 
are  provided  at  intervals  for  observation  and 
repairs.  Six  water  stations  are  spaced  at 
intervals  of  3  miles. 

Route  Follows  Old  Road 

The  first  2  miles  constitute  one  large 
switchback  used  in  order  to  gain  elevation 
and  enter  Cascade  Canyon  just  V2  mile 
above  Cascade.  In  this  section  the  align- 
ment deviates  from  the  carriage  road,  add- 
ing 1246  ft.  to  eliminate  three  bad  uncom- 
pensated curves  and  to  reduce  the  grade  to 
10  per  cent.  At  Toll  Gate  Point,  near  the 
end  of  mile  2  a  center  fender  or  curb  of  con- 
crete 15  in.  high  was  placed  on  a  sharp  turn 
made  at  the  foot  of  an  adverse  grade  to  sep- 
arate the  opposing  lines  of  traffic.  Mile  3 
follows  water  grade  up  the  south  fork  of 
Cascade  Creek,  and  in  miles  4  and  5  an 
ascent  is  made  to  the  divide  between  this 


and  the  Crystal  Creek  watershed  by  1/2  mile 
of  10  per  cent  grade  and  then  a  series  of 
10  per  cent  and  lighter  grades.  Near  the 
end  of  mile  5  Crystal  Creek  summit  is 
gained,  and  then  in  mile  6  the  creek  is 
crossed  at  a  watering  station,  where  all 
traffic  is  inspected.  Ascending  from  this 
brook  the  route  leads  to  the  next  divide, 
along  which  is  gained  the  foot  of  the  main 
Pike's  Peak  range.  In  mile  7,  after  V2  mile 
of  undulating  grades,  begins  the  real  climb 
to  the  foot  of  the  range. 

Glen  Cove,  at  the  end  of  mile  11,  is  a 
160-acre  tract  of  fairly  flat  land,  making  a 
natural  retreat  or  resting  place.  It  lies  at 
the  foot  of  the  main  Pike's  Peak  range  and 
is  at  El.  11,450,  the  last  of  the  timbered 
area,  and  furnishes  an  ideal  spot  for  a 
tourist  hotel  for  those  desiring  to  ascend 
the  peak  at  sunset  or  sunrise. 

Ten  Switchbacks 

Leaving  Glen  Cove  the  last  ascent  to  the 
range  for  the  next  3  miles  encounters  a 
series  of  ten  switchbacks  or  hairpin  turns, 
six  in  two  W's,  with  two  preceding  and  two 
following.  A  4  per  cent  compensation  is 
applied  to  the  40-ft.  radius  curves  and  6 


mile   4— rounding   turn   on    a   typical   BOULDER   FIELD 


per  cent  to  the  60-ft.  radius  curves.  This 
alignment  is  up  the  nose  of  the  range,  and 
is  practically  the  only  route  over  which  the 
top  of  the  range  can  be  reached,  for  on  all 
other  routes  proposed  there  is  sloping 
country  existing  at  angles  of  repose  which 
do  not  afford  safe,  permanent  or  economical 
road-bed  sections.  This  nose  lies  between 
the  precipices  which  make  up  the  confines 
of  Glen  Cove  and  the  sheer  walls  of  the 
Bottomless  Pit  on  the  east  side  of  Pike's 
Peak.  From  many  observation  points  on 
these  curves  are  visible  views  of  the  plains 
to  the  north  and  east,  estimated  to  cover 
60,000  sq.  miles,  an  area  larger  than  the 
State  of  Illinois.  Miles  15  to  17  follow  the 
range  on  4  to  10  per  cent  grades;  the  last 
mile  contains  three  switchbacks,  by  which 
the  summit  it  gained. 

The  cross-section  of  the  road-bed  is  a 
parabolic  curve,  tangent  to  the  outside, 
being  0.4  ft.  higher  on  the  outer  edge  on 
tangents  and  1%  ft.  on  curves.  All  of  the 
sharper  out-curves  are  super-elevated  for 
15  miles  per  hour.  A  surface  ditch,  dug 
continuously  along  the  inner  edge  of  the 
road,  leads  the  water  alongside  the  roadway 
to  culverts.  The  inner  banks  are  cut  to 
slopes  of  1  to  1  or  steeper  depending  on  the 
material,  and  the  outer  embankments  are 
1  to  11/2  slopes,  ending  in  dry  masonry  toe- 
walls.  Masonry  parapets  for  guard  rail 
walls  on  curves,  2V2  ft.  high  and  18  in.  wide, 
are  provided  as  needed. 

Five  bridges  of  10-ft.  span  are  of  the 
reinforced  concrete  ballasted  deck  type  with 
I-beams  in  the  concrete  floor  slab  and  the 
balustrades  acting  as  through  girders.  They 
are  designed  to  support  a  live  load  of  one 
5-ton  motor  truck  and  two  12-passenger 
buses,  all  loaded.  They  are  located  only  on 
tangents  and  can  be  seen  at  least  300  ft. 
away.  For  smaller  openings  Armco  corru- 
gated pipe  culverts  set  with  concrete  head 
walls  are  used  mostly,  together  with  a  few 
concrete  box  culverts.  The  minimum  "sight 
distance"  has  been  fixed  at  200  ft.,  except, 
in  two  places,  where  125  ft.  has  been  all  that 
could  be  obtained.     The  average  is  400  ft. 

Surface  Is  Disintegrated  Granite 

For  most  of  the  way  a  natural  surfacing 
material  existed  on  the  ground.  It  consists 
of  a  disintegrated  granite  containing 
various  percentages  of  clay.     The  proper 
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mixtare  was  secured  by  a  distribution  of 
the  granite  aad  claj-  for  the  mixture  by  a 
motor  truck.  No  other  road  machinery'  was 
used  beyond  ordinary'  slip  scrapers,  fresnos 
and  one  blade-grader  for  finishing  the 
grading.  Excavating  and  rock  drilling  were 
carried  on  by  hand. 

Maintenance  began  with  the  completion 
of  the  first  mile,  for  all  supplies  for  the 
camps  and  all  materials  had  to  be  trans- 
ported over  the  completed  road.  For  this 
hauling  wide-tired  White  trucks,  which 
acted  also  as  road  rollers,  were  employed. 
Snow-plows  driven  by  caterpillar  tractors 
are  contemplated  to  lengthen  the  season  as 
much  as  possible.  Occasionally  there  are 
heav>-  snows  on  the  upper  reaches  even  in 
mid-summer. 

The  location  and  construction  was  carried 
out  along  lines  similar  to  those  used  in  rail- 
road work,  the  usual  estimates,  maps  and 
profiles  being  worked  up  following  the 
locating  survey  party.  In  the  latter  there 
were  ten  men,  while  the  three  construction 
residencies  had  a  corps  of  three  men  each. 

The  grading  was  done  by  contract  with 
William  Flick  of  Denver.  Bridges,  cul- 
verts and  pipes  were  built  by  company  force 
under  the  direction  of  Shelby  Hare,  super- 
intendent of  bridges,  reporting  to  A.  G. 
Allan,  chief  engineer  of  the  Pike's  Peak 
Auto  Highway  Company.  A.  E.  Palen  was 
detailed  by  the  OflSce  of  Public  Roads  as 
district  highway  engineer  for  the  Forest 
Service. 

The  road  was  laid  out  and  designed 
according  to  standards  set  forth  by  the 
Forest  Service.  The  requirements  of  the 
survey,  plans  and  specifications  to  be  pre- 
sented and  acted  upon,  and  also  those  re- 
quirements for  the  many  various  physical 
features  to  be  used  in  the  construction  as 
well  as  the  general  location,  were  studied 
and  decided  upon  by  the  engineer  represent- 
ing the  Forest  Service  before  they  were 
approved  by  the  district  forester  and  the 
construction  started.  The  Government  of 
the  United  States,  acting  through  the  Forest 
Service,  took  a  very  keen  and  active  interest 
in  the  promotion  of  the  project  and  in  the 
prosecution  of  the  construction,  as  well  as 
in  obtaining  the  highest  practical  grade  of 
results  that  were  possible  to  be  had  with 
the  most  economical  first  cost  in  order  to 
make  the  road  safe  and  serviceable  to  travel 
and  a  practicable  one  to  maintain. 


Concrete  Eliminates  Soft  Spots 
in  Railway  Roadbed 

SUb*  Easily  Placed  and  More  Effective  than  One- 

Man  Stone  for  Stretches  Where  Tile  Drains 

Are  Not  Feasible 

By  J.  T.  BOWSER 

Maintenance  of  Way  Department,  Queen  &  Crescent 

Route.  Danville,  Ky. 

MAINTENANCE-OF-WAY  officials  on 
many  roads  are  familiar  with  the  soft 
spots  which  develop,  due  to  inadequate 
drainage,  in  cuts  in  roadbed  where  the  ma- 
terial consists  of  certain  kinds  of  clay. 
Many  of  these  are  scarcely  more  than  a  rail 
or  two  in  length  and  are  usually  due  to  lack 
of  proper  drainage.  In  nearly  all  cases 
they  can  be  economically  remedied  by  the 
u.se  of  drain  tile,  but  in  .some  cases  where 
there  is  only  a  small  place  in  a  long  cut, 
the  expense  of  carrying  the  tile  drain  to 
some  point  where  the  water  can  be  dis- 
posed of  is  so  great  that  other  means  must 
be  found  to  remedy  the  trouble.    The  prac- 


tice of  many  section  foremen  to  remedy 
such  places  by  placing  one-man  ptone  under 
the  ballast  bed  after  removing  the  material 
in  the  roadbed  to  a  small  depth  is,  at  best, 
only  a  temporary  remedy,  and  the  place 
will  continue  to  give  trouble  each  year  in 
the  early  spring.  An  improvement  of  this 
practice  by  using  concrete  has  been  found 
to  eliminate  this  trouble  entirely,  and  in 
cases  where  this  method  has  been  used  the 
improvement  promises  to  be  permanent. 

The  method  consists  in  the  casting,  in 
place,  of  a  concrete  slab  under  a  part  or  all 
of  the  track  where  the  soft  place  is  located. 
This  at  first  sounds  expensive.  No'i  forms 
are  required,  however,  reinforcement  is 
not  absolutely  necessary,  the  mixture  is 
comparatively  lean,  and  work  can  be  han- 
dled by  the  section  forces.  Consequently 
the  expense  is  not  out  of  proportion  to  the 
advantage  gained. 

How  TO  Place  the  Slab 

The  construction  of  the  slab  can  be  han- 
dled quite  economically  as  follows: 

The  width  of  the  roadbed  permitting,  the 
track  is  lined  away  about  1  ft.  from  the 
side  on  which  the  spot  gives  the  trouble. 
(As  a  rule  these  spots  affect  one  side  only.) 
The  ballast  is  then  removed  from  the  space 
in  which  the  slab  is  to  be  placed,  back  about 
underneath  the  near  rail.  An  excavation 
is  then  made  in  the  roadbed  to  a  depth  of 
from  2  to  3  ft.,  and  concrete  is  placed  in 
the  excavation  up  to,  or  a  few  inches  below, 
the  level  of  the  road  bed.  The  inside  edge 
of  this  concrete  is  left  quite  rough  to  in- 
sure a  good  bond  with  the  balance  of  the 
slab,  which  is  placed  later. 

When  this  section  has  set  the  track  is 
lined  back  to  normal  and  the  ties  are 
blocked  up  on  the  completed  section  of  the 
slab.  Alternate  ties  are  then  removed  to 
facilitate  the  excavation  under  the  track. 
This  excavation  is  usually  made  back  to  or 
slightly  beyond  the  center  of  the  track,  de- 
pending on  the  nature  of  the  soft  spot.  Con- 
crete is  then  placed  in  this  excavation,  care 
being  taken  to  cleanse  the  inner  edge  of 
the  completed  section,  so  that  the  bond 
may  be  as  nearly  perfect  as  possible.  When 
the  second  section  of  the  slab  has  set,  the 
track  is  put  up  on  ballast  and  the  outer 
edge  of  the  slab  is  covered  with  earth  so 
that  no  difference  in  the  roadbed  is  shown. 

If  the  material  in  the  roadbed  is  very 
soft,  longitudinal  reinforcement  may  be 
necessary,  but  as  the  ballast  seems  to  dis- 
tribute the  load  quite  evenly,  there  appears 
to  be  little  chance  of  the  slab  breaking.  In 
fact,  little  trouble  would  result  from  such 
breakage,  as  the  weight  of  the  slab  would 
probably  hold  it  practically  in  place. 

This  construction  is  hardly  adapted  to 
long  soft  places,  but  for  pockets  of  a  rail 
or  two  in  length  it  seems  to  serve  the  pur- 
pose admirably.  While  these  pockets  usu- 
ally give  trouble  only  on  one  side  of  the 
track,  but  where  both  sides  are  affected, 
the  operation  can  be  repeated  from  the 
opposite  side.  The  ballast  is  thus  given 
a  solid  bearing,  and  with  the  loads  dis- 
tributed over  a  large  area  the  soft  material 
is  not  so  readily  displaced  and  there  is  little 
or  no  settlement. 


The  Louisiana  Highway  Department, 
in  its  latest  annual  report,  recommends  that 
the  one-fourth  of  one  mill  tax  be  increased 
to  one  mill.  The  present  tax,  which  is 
the  department's  sole  source  of  revenue, 
amounts  to  $125,000  per  year. 


Urges  Treatment   of   District 
of  Columbia  Sewage 

In   Latest  Annual   Report  Superintendent  Asa  E. 

Phillips  Discusses  Plans  for  Sewerage  District 

and  Waste  Utilization 

RECOMMENDATIONS  for  the  installa- 
tion of  sewage  treatment  works  and  the 
creation  of  a  metropolitan  sanitary  district 
are  the  chief  features  of  the  annual  report 
of  Asa  E.  Phillips,  superintendent  of  the 
sewer  department  of  the  District  of  Colum- 
bia, for  the  fiscal  year  ending  June  30.  Mr. 
Phillips  says,  in  part: 

An  important  part  of  the  year's  work  in- 
volved a  preliminary  study  and  outline  plans 
for  sewage  treatment  works  for  the  Dis- 
trict of  Columbia.  This  work  has  been  ad- 
vanced on  account  of  the  great  importance 
of  securing  a  suitable  site  in  advance  of  de- 
velopment in  the  very  limited  area  within 
which  these  works  must  be  located.  Several 
years  will  be  required  for  the  development 
of  the  plans  for  the  works,  but  it  is  consid- 
ered essential  that  a  suitable  area  of  suffi- 
cient size  for  future  development  be  secured 
without  delay. 

Not  less  than  12,000,000,000  gal.  of  un- 
treated sewage  was  discharged  into  the 
Potomac  River  by  the  District  of  Columbia 
during  the  past  year.  Hundreds  of  tons  of 
removable  organic  and  other  matter,  pos- 
sessing a  certain  economic  value,  represents 
part  of  the  burden  carried  by  the  river  wa- 
ters under  the  existing  method  of  sewage 
disposal.  With  the  increasing  population 
and  the  growing  demand  for  greater  refine- 
ment in  the  disposal  of  the  sanitary  waste 
of  cities  it  is  believed  not  too  soon  to  be- 
gin the  preparation  of  plans  for  sewage 
treatment  works  for  the  removal  and  utiliza- 
tion of  this  waste  material. 

The  pollution  of  streams  discharging 
from  adjacent  Maryland  towns  is  now  very 
apparent  and  is  steadily  increasing.  The 
subject  has  been  a  matter  of  investigation 
by  the  Maryland  State  Department  of 
Health  and  the  Bureau  of  Sanitary  Engi- 
neering and  a  comprehensive  report  advis- 
ing the  creation  of  a  sanitary  district  and 
providing  for  measures  of  relief  in  co-oper- 
ation with  the  District  of  Columbia  was  sub- 
mitted to  the  State  Legislature  at  its  ses- 
sion January,  1914,  but  no  legislative 
action  was  taken  on  this  report.  In  view  of 
the  legislative  action  authorizing  the  Mary- 
land State  Department  of  Health  to  order 
the  installation  of  sewerage  systems  in 
towns  bordering  on  the  District  of  Colum- 
bia, it  is  considered  advi.sable  that  legisla- 
tive authority  be  obtained  from  Congress 
authorizing  the  Commissioners  of  the  Dis- 
trict of  Columbia  to  enter  into  agreement 
with  the  State  authorities  to  secure  the 
abatement  of  these  conditions,  which  within 
a  comparatively  short  period,  it  is  be- 
lieved, will  become  sufficiently  serious  to 
constitute  a  nuisance. 

The  interests  of  the  District  of  Columbia 
are  so  immediate  and  the  conservation  of 
the  purity  of  these  streams  so  important 
as  a  measure  of  protection  to  the  great  na- 
tional parks  through  which  they  flow,  that 
in  the  interest  of  public  health  and  sanita- 
tion it  is  necessary  that  some  adequate  rem- 
edy in  the  form  of  a  metropolitan  sewerage 
district  be  applied. 


The  Manufacture  op  Cement  in  Cali- 
fornia plants  where  electrical  energy  is 
used  is  estimated  to  require  an  average 
of  1  hp.  per  barrel  of  cement  produced. 
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Virgin  Country  Renders  Concrete  Pipe  Line 
Construction  Difficult 

Central  Casting  Yard  Supplied  Lengths  for  42-Inch  Line  More  Than 
27    Miles   Long  —  Narrow-Gage   Line   Transported   Sections   to  Place 

By  BOYD  EHLE,    M.  Am.  Soc.  C.  E. 
Of  the  Sanderson  &  Pcrter  Engineering  Staff — Resident  Engineer,  Sooke  Lake 

Water -Supply  System 


Gearwheels 


23' -► 


IN  AN  EARLIER  article  ^see  the 
Engineering  Record  of  Oct.  2,  page  406) 
the  writer  described  some  of  the  features 
of  the  new  Sooke  Lake  water-supply  sys- 
tem for  Victoria,  B.  C,  and  gave  costs  on 
some  of  the  work.  The  chief  feature  of 
interest  in  this  project  was  the  reinforced- 
concrete  flow  line  made  of  lock-joint  pipe, 
42  in.  in  diameter,  and  used  up  to  heads 
of  90  ft.  with  satisfactory  results.  The 
line  is  27.3  miles  long,  winding  through 
inaccessible  mountainous  country.  This 
article  will  discuss  the  construction  of  the 
concrete  line. 

Excavation 

When  the  use  of  a  wood-stave  pressure 
conduit  was  found  inadvisable,  the  rein- 
forced-concrete  pipe  was  built  as  a  flow- 
line  conduit  laid  on  an  8-ft.  roadbed,  ex- 
cavated along  the  grade  contour.  This  in- 
creased the  estimated  quantities  of  excava- 
tion to  270,000  cu.  yd.,  4714  per  cent  of 
which  was  earth.  The  original  contractor 
did  80  per  cent  of  the  earth  and  95  per 
cent  of  the  rock  before  his  failure.  As 
much  as  possible  of  the  grading  had  been 
sublet  to  station  men.  The  work,  except 
for  a  few  through  cuts,  was  generally  side- 
hill  excavation  and  only  the  usual  simple 
hand  tools  that  could  be  easily  packed  in 
were  used.  At  the  deep  cuts  light  cars 
and  track  were  used.  The  rock  for  about 
21/2  miles  from  Sooke  Lake  was  schistose 
and  the  remainder  hard  trap. 

When  the  engineers  took  over  the  work, 
the  excavation  was  pushed  to  completion  as 
rapidly   as   possible.      Track   material   and 


equipment  were  ordered  for  a  2-ft.  gage  con- 
struction railway  on  the  flow-line  grade,  for 
which  temporary  log  trestles  were  built 
across  the  drainage  crossing.  A  cable  in- 
cline tramway,  2225  ft.  long,  with  a  rise  of 
about  450  ft.  was  built  to  give  access  to  the 
flow-line  grade  at  Coopers  Cove,  a  point 
about  17  V2  miles  from  Sooke  Lake,  the 
head  of  the  line.  Yard  tracks  at  the  foot 
of  the  incline  ran  to  a  wharf  on  tidewater  at 
Sooke  Harbor,  and  extended  through  the 
pipe  manufacturing  plant.  Three  10-ton 
donkey  engines  and  about  seventy  flat  cars 
were  used.  About  twenty-five  of  these  cars 
had  been  converted  from  dump  cars  used  in 
the  excavation,  and  the  remainder  were  built 
as  required. 

Construction  Trestles 

The  plan  of  the  temporary  trestles  is 
shown  in  one  of  the  drawings.  These 
trestles  were  rapidly  and  economically  erect- 
ed by  handwinch  power  and  a  truss  boom 
(also  illustrated  herewith)  on  rollers.  The 
bents  were  framed  on  the  ground  and  lifted 
to  place.  These  trestles  were  located  close  to 
the  downstream  side  of  the  permanent  con- 
crete trestles.  The  only  sawed  pieces  used 
in  the  trestles  were  the  4  x  6-in.  bridge 
ties  and  guard  rails.  All  the  important 
trestles  had  water  barrels,  were  floored, 
and  had  sand  filled  in  between  the  tracks 
for  protection  against  fire  from  the  en- 
gines. 

The  construction  track  was  of  20-lb.  rail 
and  split  ties  of  Douglas  fir  on  rock  ballast. 

„  /^ 


yo' 


RAIL  BENDER  FOR  CONSTRUCTION  TRACK 

Side  tracks  were  cut  in  wherever  they  could 
advantageously  expedite  the  work.  For  the 
curves  the  track  rails  were  bent  by  the 
primitive  but  very  effective  way  of  laying 
them  on  abutments,  bending  them  with 
levers  at  the  quarter  points  to  the  required 
shape  and  hammering  them  from  each  end 
up  to  these  points  until  they  took  a  set. 

Concrete  Trestles 

As  fast  as  the  railway  was  available  the 
concrete  aggregate,  reinforcement  bars, 
lumber,  etc.,  were  hauled  out  and  the  per- 
manent drainage  structures  were  started. 
The  concrete  trestles,  generally  on  sharp 
curves,  were  the  chief  item,  and  several 
small  modifications  were  made  in  the  plans 
during  construction.  On  account  of  the  in- 
crease in  size  of  the  pipe  from  40  to  42  in. 


Side  Vfew  of  Treslle 
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Rock  Filled  Crib 
Tnest  le  on  Slope       (Where  Requirecl) 


Method  Used  for 
Spons  OverSOf^t 
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Section  AA 
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Detail  of  Boom  End 
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round  timber  trestles  built  for 
temporary  work 


Cross  Secton  of  Trestle  Truss  Boon,  for  Erecting  Trestle 

TRESTLE    BENTS,    ON    30-FOOT    CENTERS,    WERE  ERECTED  WITH   A  TRUSSED  BOOM 
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four  saddles  were  used  on  the  1 5- ft.  spans 
and  the  reinforcement  increased.  The  span 
waa  increased  to  30  ft  over  the  larjre 
creeks.  The  trestle  legs  were  made  12-in. 
square  throughout,  in  order  to  avoid  the 
difficulties  and  uncertainties  of  making  the 
reinforced  concrete  in  smaller  sections  in 
the  long  posts. 

As  the  work  was  extensive  it  was  care- 
ful!}- systematized.  The  first  gang  exca- 
vated the  footings  and  set  the  concrete 
foundation  pedestals,  followed  by  the  car- 
penter gang  erecting  the  forms,  then  the 


TciTiperoture  in  Doji  ee4>  Fdhr 
CEMENT   MORTAK  TESTS 

Fun  Uncs  indicate  briquettea  steamnl  for  three 
boara  immadiateiy  after  mlxlns. 

Daah  Ilnca  indicate  briquettea  act  in  air  for  three 
hoora  after  mlrtm  and  then  neamed  three  hours. 

An  brhpMCtaa  placed  in  water,  one  hour  after 
■taaminc,  for  remainder  of  jieriod. 

steel  erecting  gang,  and  finally  the  concrete 
gang.  The  forms  were  made  as  simple  as 
possible  to  knock  down  for  use  again.  All 
steel  for  the  legs  was  made  up  in  units  and 
erected  entire.  The  concrete  gang  had  a 
4-cu.  ft.  Little  Wonder  mixer  with  loading 
attachment,  mounted  on  wheels.  The  mix 
was  delivered  to  concrete  buggies,  running 
on  the  deck  of  the  trestle  forms  and  chuted 
to  place  through  10-in.  sheet-iron  pipes. 
The  concrete  trestles  with  the  concrete  pipe 
in  place  made  a  fine  show  and,  all  in  accord 
with  the  permanent  character  of  the  con- 
crete dams,  were  particularly  pleasing  to 
the  city  officials  and  taxpayers. 

Concrete  Pipe 

After  the  failure  of  the  original  contrac- 
tor, the  city  relet  the  work  of  fabricating 
and  laying  the  42-in.  concrete  pipe  to  the 
Pacific  Lock  Joint  Pipe  Company,  of 
Seattle.  Although  concrete  pipe  heretofore 
bad  been  extensively  used  in  sewer  work, 
no  job  of  like  magnitude  and  difficulty  had 
been  undertaken  for  a  water-supply  con- 
duit, so  that  former  methods  were  found 
inadequate  and  the  new  ones  initiated  by 
the  contractor  were  gradually  changed  and 
sifted  down  to  an  efficient  system,  interest- 
ing and  productive  of  excellent  results. 

The  contractor  first  graded  the  pipe  yard 
at  the  foot  of  the  cable  incline  and  adjacent 
to  the  wharf  at  Coopers  Cove.  An  ex- 
cellent concrete  aggregate  was  delivered  in 
scows  from  the  Albert  Head  deposit  to  the 
Coopers  Cove  wharf  and  unloaded  into 
storage  by  a  derrick  and  grab  bucket.  Van- 
couver Island  Portland  cement  was  deliv- 
ered in  sacks  direct  from  the  mill  to  storage 
warehouses  on  the  wharf.  A  1 :2 :4  mix 
was  used  for  the  pipe,  with  the  coarse  ag- 
gregate limited  to  i/^-in.  diameter  gravel. 


There  were  75  sets  of  forms,  with  216 
bases  for  the  flow-line  pipe  having  3-in. 
shell,  and  12  sets  of  forms  with  32  bases 
for  the  siphon  pipe  having  4V2-in.  shell.  All 
pipe  was  fabricated  in  4-ft.  lengths.  The 
reinforcement  used  in  the  flow-line  pipe  was 
style  6,  triangular  mesh  made  by  the  Amer- 
ican Steel  &  Wire  Company,  which  has 
0.043  sq.  in.  of  ring  reinforcement  in  sec- 
tional area  and  0.025  sq.  in.  longitudinally 
per  foot  of  pipe  wall.  Square  steel  bars 
were  used  for  the  ring  reinforcement  of 
siphon  pipe  according  to  Table  1. 

Six  lys-in-  square  bars  were  used  longi- 
tudinally and  the  ring  reinforcement  was 
.spaced  by  light  longitudinal  wires,- so  that 
it  would  not  be  moved  when  tamping  the 
concrete. 

Forms 

The  inner  and  outer  forms  are  of  3/16- 
in.  plate.  The  outer  form  is  in  three  and 
the  inner  in  four  equal  cylindrical  sections. 
On  these  sections  are  riveted  short  angle- 
iron  lugs  to  hold  the  spacing  and  clamping 
rings  that  stiffen  the  forms.  The  sections 
of  the  cylindrical  form  are  held  together 
at  the  seams  by  the  lap  and  by  short  slotted 
angle-iron  clamps  that  drop  over  a  rivet 
head  on  each  section  of  the  forms. 

The  pipe  is  cast  with  the  bell  end  down, 
and  to  leave  the  projecting  wire  for  the 
Merriweather  lock  joint,  the  reinforcing 
ring  is  set  in  an  annular  space  of  the  base 
plate  which  is  then  filled  with  sand.  A 
separate  short  reinforcing  ring  is  placed 
outside  to  reinforce  the  projecting  bell.  A 
circular  sheet-iron  plate  is  placed  on  the 
top  of  the  forms  on  which  the  concrete  is 
dumped  and  the  tampers  stand.  The  con- 
crete is  distributed  from  the  plate  to  the 
annular  space  between  the  forms  by  a 
sweeping  push  of  a  shovel.  The  tamping 
bars  are  like  heavy  hoes  with  a  shank 
about  4  ft.  long  and  the  blade  bent  in  line 
with  the  shaft.  The  tamper  puddles  the 
concrete  and  forces  the  coarse  aggregate 
away  from  the  forms. 

It  was  found  at  first  that  the  forms  had 


a  tendency  to  spring  at  the  seams,  causing 
unequal  thickness  of  shell  which  made  off- 
sets at  the  joints  in  laying.  Various 
schemes  were  tried  to  obviate  this  trouble 
and  finally  light  wood  cross  braces  at  right 
angles  were  used  inside  the  forms,  placed 
against  the  seams.  At  the  top,  bent  spac- 
ing hooks  were  hung  in  the  annular  space 
to    give    the    precise    thickness    of    shell. 


Table  1 — Bar  Reinforcement  for  Siphon  Pipe 

Size, 
Head,  Spacing,      Sq.  Bars, 

Ft.  I"-  In. 

0-20 3y.  Vi 

20-40 3%  % 

40-60 in  % 

60-80 3%  % 

80-100 4  % 


These   were   removed   when    the   pipe   was 
moved  to  the  steaming  shed. 

Three  special  bevel  pipes  were  used  in 
laying  the  curves,  made  by  dropping  the 
spigot  ring  on  one  side  to  give  ^4,  1\<>  and 
2V4-in.  taper  in  the  diameter  of  the  pipe. 
These  bevel  pipes  made  all  the  curves  of 
the  line  layout  with  a  limiting  bend  of  3 
deg.  at  the  joints  without  leaving  any  ap- 
preciable roughness. 

Steaming 

An  interesting  and  critical  feature  of  the 
contractor's  work  occurred  in  the  use  of 
steam  for  quick  curing  of  the  pipe  in  order 
to  economize  in  the  number  of  forms  and 
yard  space.  In  the  first  layout  of  the  plant, 
separate  mixers  were  used  at  three  points, 
fed  by  scoop  measuring  barrows  with 
sheet-iron  partitions.  The  mixed  concrete 
was  wheeled  up  an  incline  to  a  platform 
along  which  at  right  angles  ran  the  mov- 
able platform  on  rails,  high  enough  to  pass 
over  the  forms.  Canvas  tarpaulins,  fit- 
ting over  four  pipes,  were  then  placed  and 
steam  allowed  to  leak  from  perforated  pipe 
under  this  hood  for  about  2^  ■>  hr.,  when 
the  pipe  was  dumped  off  the  base  and  rolled 
out  in  the  yard  on  plank  runways  to  cure. 
The  steaming  temperatures  ran  up  to  180 
deg.  Fahr.  or  more,  which,  at  times,  caused 


MOLDS  FOR  CONCRETE   PIPE  BEING  FILLED   IN    THE  CASTING  SHED 
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AMPLE  SPACE  WAS  PROVIDED  FOR  CURING  THE  PIPE  SECTIONS 


trouble,  as  the  heat  from  the  chemical  ac- 
tion of  setting  tended  to  boost  the  tempera- 
ture over  the  boiling  point.  A  drawing 
herewith  shows  the  characteristics  of 
steam  briquettes.  These  early  methods  led 
to  a  large  number  of  cracked  pipes  being 
culled  by  the  inspectors. 

Central  Mixing  Plant 

With  the  advent  of  a  new  superintend- 
ent, the  plant  layout  was  remodelled,  mak- 
ing a  central  mixing  plant  (see  drawing) 
with  three  mixers  under  storage  bin? 
at  the  wharf.  These  fed  measuring 
boxes  that  were  tipped  into  the  mixers. 
Adjacent  to  the  mixer  plant  was  the  mix- 
ing platform  with  tracks  on  both  sides,  on 
which  were  placed  the  flat  cars  carrying 
the  forms.  The  tampers  worked  on  each 
side  of  the  platform  alternately.  As  the 
molds  on  one  side  were  full,  the  cars  were 
hauled  into  the  first  steaming  shed  and 
given  3  hr.  steaming  with  the  forms  on, 
then  hauled  out  to  the  stripping  platform 
at  the  far  end  where  the  forms  were 
stripped.  The  pipe,  setting  on  its  base  on 
these  cars,  was  then  hauled  into  a  second 


shed  and  steamed  for  about  4  hr.,  after 
which  they  were  lifted  off  their  bases  by  a 
chain  block  traveling  on  a  light  gantry 
crane.  The  cable  from  the  hook  of  this 
block  passes  through  sheaves  at  the  ends 
of  a  sheet-iron  band  for  lifting  and  tilting 
the  pipe  on  the  side  for  rolling  out  in  the 
yard. 

The  new  scheme  of  work  produced  good 
results  and  the  number  of  culls  was  very 
small.  The  surface  of  these  pipes  was  very 
smooth.  At  times  there  was  small  pitting, 
the  cause  of  which  remained  obscure,  al- 
though the  subject  of  wide  speculation.  It 
apparently  was  due  to  some  obscure  condi- 
tions of  the  oil  used  in  coating  the  forms 
in  combination  with  temperature  condi- 
tions and  other  factors.  They  appeared 
and  disappeared  without  any  definitely  as- 
signable reason.  This  effect  was  generally 
negligible.  A  little  thin  mortar  was  at 
times  wiped  into  them  if  they  were  too 
noticeable.  Generally,  "skid"  oil  was  used 
in  wiping  the  forms,  although  other  com- 
binations were  experimented  with  to  stop 
the  pitting.  After  curing  in  the  yard  two 
weeks  or  more,  depending  on  the  degree  of 


cold,  the  pipe  was  rolled  to  a  chain  block 
gantry  and  loaded  onto  flat  cars  with  lon- 
gitudinal pillow  slats  on  the  side  built  up 
to  conform  to  the  curve  of  pipe. 

Transportation 

In  the  early  stages  of  the  work,  when 
the  contractor  was  looking  for  the  causes 
of  the  culls,  various  methods  of  padding 
the  pipe  against  shock  in  transportation 
were  used.  The  trouble,  however,  was  due 
generally  to  inadequately  cured  pipe,  dam- 
aged by  handling  in  the  yard.  It  was  real- 
ized later  that  there  were  no  transportation 
troubles  with  well-fabricated  and  cured 
pipe.  From  150  to  160  four-foot  sections 
of  pipe  were  made  each  8-hr.  shift. 

From  the  Coopers  Cove  yard  at  the  head 
of  the  incline  the  pipe  trains  were  run  each 
way  to  the  end  of  track  and  unloaded  onto 
the  ties,  after  the  rails  were  taken  up,  by 
chain  blocks  hung  from  pipe  tripods.  The 
pipe  was  rolled  to  place  at  the  end  of  the 
conduit  along  the  ties  laid  end  to  end  along 
the  grade. 

Laying 

Various  attempts  to  use  an  overhead 
trolley  system  for  laying  the  pipe  were 
disappointing,  chiefly  because  of  the  nu- 
merous curves  in  the  line,  and  a  pipe  tri- 
pod with  a  chain  block  having  a  long  hor- 
izontal pipe-laying  hook  was  finally  used. 
This  hook  worked  well  on  the  straight  pipe 
but  too  much  time  was  lost  in  fitting  the 
specials  to  place,  as  they  generally  had  to  be 
revolved  on  their  axis  to  match  the  bevels. 
A  suggestion  of  the  consulting  engineer, 
Mr.  Meredith,  to  use  rollers  on  a  rod  in  the 
hook,  operated  by  a  handle,  was  tried,  expe- 
diting the  laying  and  giving  better  jointing. 
The  pipe  was  lined  in  by  the  foreman  ap- 
proximately to  the  center  line.  Each  pipe 
section  was  set  to  grade  by  a  levelman  and 
held  in  place  while  being  tamped  up  tight 
with  ballast  bars.  A  hole  was  broken  in 
the  top  of  the  pipe  shell  for  pouring  in 
grout.  Back  of  the  pipe-laying  gang,  thin 
flat  jointing  bands,  6-in.  wide,  were  placed 
over  the  inside  of  the  joints  of  the  pipe  and 
expanded  to  place  by  a  cam  lever.  The  in- 
vert part  of  the  jointing  had  to  be  put  in 
by  hand  as  the  grout  would  not  run  across 
it.  Grout  was  then  poured  in  from  a  coal 
scuttle  back  of  the  bands  and  allowed  to 
set.  When  the  liquid  was  removed,  the 
joint  work  was  scraped  and  plastered. 

Laying  the  six  siphons  with  4V2-Jn.  shell 
pipe   introduced   no   exceptional   features. 


Stripping  Shed 


r//////7A 

Side  View  and  End  View  of  Mixing  Plant 
PLANT    FOR    MAKING    CONCRETE    PIPE    WAS   CHARACTERIZED   BY   ROUTING   ARRANGEMENT    WHICH    AVOIDED   DELAYS 


Section  through 
Steaming  Shed 


■  Section  thnxigh 
ftjuring  Shed 
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Skid  timber  tracks  were  laid  down  the  slope 
on  which  the  pipe  section,  mounted  on 
sleds,  were  skidded  to  place.  Small  guyed 
shear-legs  were  used  in  jointing  the  pipe. 
All  siph<Hi8  were  anchored  heavily  at  the 
foot  of  the  inclines  on  either  side  of  the 
Talley  to  prevent  creeping  downhill.  An 
interesting  feature  of  the  trestle  design  at 
the  siphons  and  elsewhere  was  the  use  of 
saddle  blocks  with  a  grouting  recess. 
These  blocks  were  tied  together  by  long 
rods  and  were  free  to  move  on  the  concrete 
crossbeams  to  accommodate  temperature 
movements. 

Observations   on    Making   and   Laying 
Lock-Joint  Ck)NciiETE  Pipe 

These  obser\ations  on  the  making  and 
laying  of  lock-joint  concrete  pipe  may  be  of 
service  to  others  having  it  to  do. 

Manufacturing. — First  see  that  the 
forms  are  well  cleaned,  then  well  oiled  with 
a  mixture  of  about  one-half  green  skid  and 
one-half  black  oil.  Be  careful  that  this 
coat  of  oil  is  thin  enough,  but  not  too 
fluid.    See  that  the  forms  are  set  perfectly 


SHALL    CASS    TRANSPORTED    THE    PIPE    SEC- 
TIONS   ALONG   THE    GRADE 


-m^b^s&i^ 
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THI8   HOOK  ALLOWS   PIPE  TO  BE  LIFTED  AND 
Tl«NED   ABOUT    ITS    AXIS    SO    TOP    IS   VT 

cylindrical  and  well  braced  to  remain  true 
when  concrete  is  tamped  in  them.  See 
that  the  shell  space  is  of  even  thickness  on 
all  sides,  and  that  the  form  sits  properly  on 
the  base  so  that  the  bell  is  of  even  thick- 
ness on  all  aides.  See  also  that  the  spigot 
rings  are  properly  placed  so  that  the  spigot 
is  of  even  thickness  on  all  sides,  and  that 
the  lock-joint  mesh  projects  its  proper  dis- 
tance in  both  the  bell  and  spigot,  so  as  to 
avoid  trouble  in  laying. 

Pour  a  small  batch  of  mortar  first,  con- 
tinuing with  the  regular  concrete  mix  to 
the  last  foot  at  the  top,  and  then  stiffen  the 
mixture.  The  concrete  should  be  extra  well 
tamped  or  puddled  to  eliminate  air  bub- 
bles and  secure  an  extra  smooth  surface. 
When  pipe  is  steam  cured  about  135  or 
150  deg.  is  the  most  satisfactory  tempera- 
ture. Steam  about  SVz  hr.,  then  strip  the 
forms  and  steam  again  for  3'/2  hr.  This 
applies  to  a  3-in.  shell;  the  time  would 
vary  with  the  thickness  of  shell.  When 
steam  cured  pipe  should  be  kept  well  sprin- 
kled and  not  laid  until  it  is  at  least  two 


weeks  old.     The  required  time  of  curing 
varies  with  the  temperature. 

In  removing  the  pipe  from  bases  it 
should  be  raised  vertically  about  1  in.  and 
the  base  should  be  jarred  loose  by  tapping 
evenly  on  opposite  sides,  after  which  the 
pipe  can  be  raised  up  by  the  chain  blocks 
until  it  clears  and  then  turned  over  on 
its  sides  and  rolled  to  the  yard  for  cur- 
ing. See  that  the  bell  and  spigot  are  prop- 
erly curved  to  avoid  breakage. 

Laying. — The  pipe  should  be  carefully 
laid  to  the  proper  grade  and  set  with  a 
Wye  level,  and  the  general  alignment 
should  be  kept  as  near  as  possible  to  the 
exact  center  line  of  the  grade.         f 

Care  must  be  taken  that  the  pipe  is  well 
packed  under  the  full  half  circle  when  laid 
in  trench  and  backfilled.  When  laid  with-  . 
out  backfill  the  full  under  quarter  circle 
must  be  well  packed  with  ballast.  See  that 
the  part  directly  under  the  pipe  is  well 
filled  and  tamped,  leaving  no  vacant  spaces. 

On  the  inside  the  pipe  must  line  with 
each  other  perfectly  at  the  joints  to  pre- 
vent roughness  of  the  inside  surface,  which 
would  affect  the  flow.  If  there  are  any 
irregularities  in  the  pipe  circumference 
these  should  be  laid  on  top  where  they  will 
cause  the  least  resistance  to  flow. 

Jointing. — Joints  should  be  well  pointed 
up  on  the  outside  at  least  24  hr.  ahead  ot 
pouring.  They  should  be  well  cleaned, 
washed  out  and  wet  down  with  water  be- 
fore pouring  concrete.  The  locking  wires 
must  be  well  straightened  out  in  place. 
Care  must  be  taken  that  they  have  their 
proper  lap.  When  the  wires  are  too  long 
and  will  not  properly  lie  flat  in  the  bell  they 
should  be  cut  loose  from  the  head  wire  and 
wound  around  it  at  the  proper  distance. 
Wires  should  extend  as  near  perpendicu- 
lar as  possible  from  the  spigots  and  bells. 
Where  loose  ballast  is  used  and  the  pipe 
cannot  be  pointed  on  the  under  side  the 
bottom  quarter  of  the  joint  can  be  put  in 
with  a  stiffer  mortar  and  worked  down 
in  place  to  insure  getting  it  well  in  be- 
tween the  spigot  and  bell  and  leaving  no 
voids  or  loose  mortar. 

The  inside  band  form  is  then  placed,  the 
sides  well  clayed  up  to  prevent  leakage. 
The  joint  is  poured  with  a  sloppy  mortar 
that  will  readily  run  into  place.  This  should 
be  puddled  with  a  soft  No.  8  wire  to  insure 
its  settling.  As  soon  as  the  joint  is  set 
sufficiently  remove  the  band  and  scrape 
down  the  joint  until  it  is  slightly  below 
the  surface  of  the  pipe.  Then  wet  the  joint 
down  and  plaster  a  thin  coat  of  neat  ce- 
ment over  it  until  it  is  a  trifle  above  the 
surface  of  the  pipe,  leaving  the  cement  to 
set  until  it  is  fairly  hard.  Then  scrape  the 
plaster  down  even  with  the  surface  of  the 
pipe,  and  rub  well  with  a  coarse  sack  or 
bru.sh.  If  the  pipe  is  a  little  hollow  on  the 
side  of  the  joint  the  plaster  should  not  be 
permitted  to  run  out  over  the  smooth  sur- 
face of  the  pipe. 

In  making  pressure  joints  the  smooth 
surface  of  the  pipe  .should  be  chipped  off 
for  about  V/^  in.  each  side  of  the  joint  and 
about  V4  in.  deep  before  the  joint  is  poured. 
The  joint  must  not  be  filled  beyond  the 
chipped  part.  After  the  joint  sets  the  en- 
tire recess  is  filled  with  a  neat  cement  plas- 
ter a  little  above  the  surface  of  the  pipe 
and  then  scraped  off  and  finished  the  same 
as  the  regular  joints. 

The  pipe  should  be  well  cleaned  of  all 
construction  dirt  and  waste,  as  there  is 
usually  enough  unset  cement  in  this  refuse 
to  make  it  adhere  to  the  bottom  of  the  pipe. 


Table  2 — Costs  op  Constructino  42-In.  Concreti 

Pipe  Line 

Earth    Excavation,    Flow-Line    Grade    (128,590 

Cu.  Yd.) 

Per  Cu.  Yd. 

Labor     $0,543 

Materials    0.036 

C.imp    0.011 

$0,590 

Rock    Excavation,    Flow-Line    Grade    (141,647 
Cu.  Yd.) 

Per  Cu.  Yd. 

I^abor   $1.24 

Supplies    0.46 

Camp    0.09 

$1.79 

Concrete  Trestles,  Flow-Line, 
1120.67  Cu.  Yd.  Concrete;  93,700  Lb.  Steel  Rods 

Per  Cu.  Yd. 

Cement   $3.50 

Sand    1.70 

Gravel    3.20 

Steel    2.80 

Forms 10.09 

Mixing  and   placing 3.14 

Placing   steel    1.21 

Moving  plant    1.16 

Cleaning  up    0.65 

Sum     $28.68 

Excavating    footings    2.20 

$30.88 

Two-Ft.  Gage  Track,  20-Lb.   Rails 

Per  Mile 

Rails    $1,513.00 

Laying     348.00 

Ties    171.00 

Ballast     318.80 

Plant  charge   240.70 

Material    129.60 

Camp     100.90 

$2,722.00 

Reintorced-Concrete  Pipe, 

42-In.  Diameter;   3-In.  Shell;  144,000  Ft. 

(From  engineers'  cost  accounts) 

Per  Ft. 

Fabrication    $0.7529 

Material     0.8294 

Laying    0.4168 

Hauling    0.3062 

Construction  railway    0.859 

Sum     $3.1643 


Table  2  gives  the  cost  of  the  pipe  line 

work,  taken  from  the  records  kept  by  the 
engineering  force. 

Personnel 

The  work  was  done  under  the  direction 
of  C.  H.  Rust,  M.  Am.  See.  C.  E.,  city  en- 
gineer and  water  commissioner  of  Victoria. 
Wynn  Meredith,  a  member  of  the  firm  of 
Sanderson  &  Porter,  of  New  York  and  San 
Francisco,  was  consulting  engineer,  and 
the  writer  was  resident  engineer. 


Turbulence  Effects  Reaeration  of 
streams  with  depleted  oxygen  content,  and 
several  "boils"  or  mere  overturns  are  consid- 
ered more  efficient  than  a  single  large  fall. 
The  conclusion  is  one  reached  from  the  in- 
vestigations now  being  made  by  the  U.  S. 
Public  Health  Service  on  the  Ohio  River. 
Reaeration  is  conditioned  among  other 
things  upon  the  degree  of  turbulence  of 
the  stream.  In  quiescent  water  a  diffusion 
gradient  is  established  which  practically 
stops  reaeration.  The  effect  of  dams  and 
rapids  in  increasing  aeration  is  not  so  much 
dependent  upon  the  momentary  exposure 
of  the  water  but  is  largely  due  to  the  mix- 
ing action  whereby  the  diffusion  gradient 
is  broken  up  and  reaeration  permitted  to 
proceed.  In  artificial  canals  turbulence  is 
avoided  as  largely  as  possible.  The  effect 
of  a  single  dam  upon  reaerated  water  has 
been  shown  to  be  equivalent  to  a  large 
increase  in  initial  dilution.  Where  dilution 
is  for  any  reason  limited,  the  capacity  of 
sluggish  and  non-turbulent  streams  can  be 
greatly  augmented  by  providing  an  arti- 
ficial turbulence  at  certain  points  in  their 
course.  Such  turbulence  need  not  be  of  the 
character  of  a  fall,  nor  need  it  cause  a 
serious  loss  of  head. 
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How  Shall  Patented  Materials  or  Processes  on 
Public  Works  Be  Handled  ? 

George  C.  Warren  Takes  Issue  with  Views  of   S.  Whinery  as  Expressed 
in    Recent     Article    in     Engineering    Record— Mr.    Whinery    RepUes 


IN  the  Engineering  Record  of  July  17, 
page  73,  there  was  published  an  article 
by  S.  Whinery,  consulting  engineer,  of  New 
York  City,  dealing  with  the  relations  of 
contractor.  State  or  city  and  patentee  of 
materials  or  processes  used  in  public  works 
construction.  Mr.  Whinery  called  atten- 
tion to  abuses  existing  under  present  con- 
ditions, where  the  contractor  deals  directly 
with  the  patentee,  and,  as  a  remedy,  ad- 
vocated the  payment  of  all  patent  roy- 
alties by  the  State  or  city.  To  Mr.  Whin- 
ery's  proposal,  George  C.  Warren,  presi- 
dent of  Warren  Brothers  Company  of  Bos- 
ton, which  controls  the  patents  for  Bitu- 
lithic  pavement,  has  taken  exception.  Mr. 
Warren's  communication  is  given  below 
and  is  followed  by  Mr.  Whinery's  reply. — 
Editor. 

George  C.  Warren's  Letter 

The  full  text  of  Mr.  Warren's  letter  fol- 
lows : 

"In  an  article  on  patented  processes  and 
materials  in  public  work,  published  in  the 
Engineering  Record  of  July  17,  page  73, 
S.  Whinery  makes  the  points  briefly  out- 
lined as  follows: 

"1.  Forcefully  outlines  the  inherent 
right  of  the  patentee  to  the  monopoly  of 
his  invention:  'An  invention  protected  by 
a  patent  is  as  much  the  property  of  the 
patentee  as  his  real  estate  or  his  chattels. 
Neither  his  neighbor  nor  the  public  may 
deprive  him  of  such  property,  nor  can  the 
State  appropriate  or  use  his  invention 
without  his  consent.' 

"2.  Properly  objects  to  the  patentee  hav- 
ing a  monopoly,  through  his  patent,  of 
portions  of  the  general  construction  not 
covered  by  the  patent.  This  objection  is 
overcome  by  the  Bitulithic  license  mixture 
agreement  invariably  filed  with  all  munic- 
ipalities desiring  to  lay  the  Bitulithic 
pavement,  offering  to  deliver  that  portion 
of  the  pavement  covered  by  the  patent; 
i.e.,  the  Bitulithic  surface  mixture,  manu- 
factured and  delivered  hot  at  the  mixing 
plant  of  the  patentee,  at  a  uniform  price 
to  any  contractor  who  may  desire  to  bid 
on  the  contract  as  a  whole. 

"3.  Outlines  a  danger  of  fixing  in  ad- 
vance a  price  for  the  patented  article  that 
the  patentee  is  not  a  party  to  the  paving 
contract  and  is  not  required  to  furnish 
material  under  certain  specifications. 

"In  the  case  of  Bitulithic  license  mix- 
ture agreement  this  danger  is  overcome 
because  that  agreement  provides  that  the 
material  shall  be  manufactured  according 
to  the  specifications  of  the  paving  contract, 
just  as  the  manufacturer  of  paving  brick, 
although  not  a  party  to  the  paving  con- 
tract, is  required  to  manufacture  and  fur- 
nish product  in  accordance  with  the  speci- 
fications thereof,  the  only  difference  in  this 
respect  being  that  in  the  case  of  Bitulithic 
the  municipality  makes  a  definite  binding 
contract  for  the  manufacture  with  the 
party  who  is  most  experienced,  most  re- 
sponsible and  most  interested  to  accom- 
plish success  in  the  manufacture  of  that 
particular  article;  i.e.,  the  owner  of  the 
patent,  whose  very  existence  depends  on 
integrity  of  result. 

"4.  Recommends  that  the  State  or  munic- 


ipality, as  the  case  may  be,  contract  direct 
with  the  owner  of  the  patent  for  the  use 
of  the  patent  on  a  royalty  basis. 
"Mr.  Whinery  overlooks  the  facts  that: 

The  "Flat  Royalty"  Basis 

"A.  It  seldom  happens  that  any  patent  is 
successfully  developed  on  a  'flat  royalty' 
basis,  and  this  is  especially  true  when  the 
patent  covers  a  manufactured  product  re- 
quiring skill,  experience,  heavy  plant  in- 
vestment, technical  knowledge,  and,  last  but 
not  least,  an  inherent  interest  vital  on  the 
part  of  the  manufacturer  in  the  success  of 
the  product. 

"In  many  cases  the  inventor  personally  re- 
ceives only  a  fixed  royalty  but  almost  in- 
variably in  such  cases  he  has  surrendered 
the  right  of  manufacture  to  one  or  more 
parties  equipped  to  properly  handle  the  de- 
velopment and  they  are  granted,  by  the  in- 
ventor, the  right  of  manufacture  and  sale, 
which  the  Government  has  bestowed  on  the 
inventor.  If  there  has  ever  been  a  case  of 
successful  development  under  any  patent 
on  the  basis  of  the  inventor  surrendering 
his  right  of  manufacture  to  the  public  on  a 
'flat  royalty'  basis,  we  have  never  heard  of 
such  a  case.  On  the  other  hand,  it  can  be 
readily  shown  that  in  the  case  of  niunici- 
palities  which  have  insisted  on  such  sur- 
render of  right  of  manufacture  to  the  pub- 
lic and  the  demand  has  been  locally  ac- 
ceded the  development  under  such  license 
has  been  either  nil  or  the  results  very  un- 
satisfactory to  the  public. 

"It  is  very  certain  that  in  the  case  of 
the  Bitulithic  pavement  it  would  have  never 
even  secured  a  successful  start  and  would 
have  'died  a-bornin'  if  its  manufacture  was 
subjected  to  the  ruinous  competition  of 
either  inexperienced  manipulators  or  the 
powerful  competitive  interests  which,  as  it 
is,  have  expended  hundreds  of  thousands 
of  dollars  in  every  conceivable  way,  how- 
ever unfair,  to  defeat  and  prevent  its 
success. 

Success  of  Inventions 

"B.  To  make  a  success  of  a  new  inven- 
tion requires  the  combined  and  constant 
application  of  financial  interest  and  invest- 
ments; sacrifice  of  time  and  ability,  and 
absolute  faith  in  and  desire  for  final  suc- 
cess, notwithstanding  many  discourage- 
ments which  are  certain  to  come,  however 
little  they  may  be  foreseen  and  however 
much  they  may  come  from  unanticipated 
sources  or  causes. 

"All  of  this  is  well  recognized  in  the 
Federal  constitution  and  laws  with  respect 
to  patents,  in  giving  the  patentee  the  'exclu- 
sive right  of  manufacture  and  sale'  for  a 
period  of  seventeen  years — a  period  which 
the  law  contemplates  is  sufficient  to  enable 
the  patentee  to  overcome  such  obstacles, 
perfect  his  invention  and  give  him  a  rea- 
sonable opportunity  for  return  for  the  valu- 
able product  of  his  'brain  and  brawn'  which 
after  the  brief  period  of  seventeen  years, 
he  dedicates  to  the  public. 

"C.  However  important  may  be  the  ques- 
tion of  ultimate  competition  in  the  manu- 
facture of  the  patented  arficle  the  foster- 
ing care  of  the  Government  during  the 
period  of  development  and  discouragement 


is  vastly  more  important  and  is  well  recog- 
nized by  the  patent  laws  of  ever>'  civilized 
government  of  the  world,  which  has  made 
any  substantial  progress  in  development 
during  the  past  two  centuries.  In  no  case 
does  any  considerable  portion  of  the  public 
object  to  the  operations  of  a  patent  during 
its  development  stage — the  period  of  anx- 
ious worry  on  the  part  of  the  patentee.  It 
is  only  after  the  patentee  or  his  licensees 
have  invested  their  capital  and  energy  at 
great  risk  and  have  proved  the  practical 
success  of  the  article  and  begin  to  get  re- 
turns on  that  investment,  that  a  portion 
of  the  public  reach  a  period  of  thought  that 
the  patent  is  iniquitous,  that  there  is  noth- 
ing new  or  patentable  in  the  'so-called  in- 
vention,' and  that  the  public  always  has 
used  the  invention  now  so  common  and  well 
understood.  Such  thought  on  the  part  of  a 
minority  is  almost  universally  engendered 
by  the  competitors  of  the  patented  article, 
who  would  not  have  been  willing  to  take 
the  necessary  risk  of  development,  but,  at 
this  stage  of  proved  utility  and  success, 
chafe  under  the  conditions  that  they  are 
not  reaping  any  part  of  the  advantage  which 
the  Government  has  granted  to  the  in- 
ventor. 

Trouble  in  State  Participation 

"Mr.  Whinery's  suggestion  that  the 
State  pay  a  royalty  per  unit,  and  that  the 
patentee  himself  can  bid  with  other  con- 
tractors on  the  same  basis  for  the  work, 
carries  with  it  more  trouble  than  the  pres- 
ent method  of  a  license  agreement  and  at 
the  same  time  does  not  improve  the  condi- 
tion. Assuming  that  a  certain  royalty  has 
been  arranged  with  the  State,  the  amount 
of  this  royalty  is  just  as  much  subject  to 
favoritism  on  the  part  of  the  patentee  as 
it  is  if  the  royalty  is  simply  paid  by  the  con- 
tractor or  included  in  the  price  paid  for 
the  manufactured  patented  article.  Fur- 
thermore, the  State  may  accept  a  royalty 
and  not  specify  the  material  at  all,  thus 
entirely  excluding  the  patentee's  profit,  or 
the  contractors  may,  in  order  to  defeat  the 
patentee,  refrain  from  bidding  on  such 
patented  construction  unless  the  patentee  is 
permitted  to  protect  his  interest  by  him- 
self bidding  for  the  whole  work. 

"A  State  royalty,  strictly  speaking,  does 
not  put  the  contractor  on  equal  basis  with 
the  patentee  for  the  patentee  can  always  be 
willing  to  take  less  profit  than  the  actual 
royalty  which  will  have  to  be  paid  by  the 
contractor  and  thus  secure  the  work.  It 
stands  to  reason,  however,  that  the  con- 
tractor is  not  going  to  forego  his  assured 
income  from  royalty  and  bid  less  than  a 
reasonable  profit  for  the  completed  work. 
Consequently  there  is  an  equitable  basis  of 
competition  between  the  general  contractor 
and  the  patentee  if  the  patentee  elects  to 
bid  for  the  construction  in  which  his  patent 
is  used. 

"The  courts  have  decided  this  question 
as  shown  by  the  following  extract  from 
decision  of  the  Supreme  Court  of  Louis- 
iana: 

"  'Where  such  a  document  is  filed  all  pro- 
spective bidders  are  placed  on  the  same 
footing,  and  the  situation  is  precisely  the 
same  as  if  a  patented  process  did  not  have 
to  be  used,  except  that  25  cents  per  yard 
additional  must  be  figured  into  the  cost  of 
fulfilling  the  contract.  But  all  competitors 
are  under  the  same  necessity  of  making 
this  addition  to  their  estimate,  and  hence 
no  inequality  is  created.' 

"Again  a  competitive  contractor  may 
purposely   lay   bad   work    in    order  to   de- 
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stroy  the  good  name  of  a  patented  con- 
struction or  he  may  not  have  the  neces- 
8ar>'  skill  and  experience  to  insure  high 
grade  construction.  The  only  adequate  pro- 
tection that  the  patentee  has  is  to  supply 
the  material  to  all  responsible  contractors  at 
a  fixed  reasonable  price  and  have  the  same 
manufactured  under  their  direction." 


S.  Whinery's  Reply 

A  copy  of  Mr.  Warren's  letter  was  sub- 
mitted to  Mr.  Whiner>",  whose  reply  fol- 
lows: 

"I  am  pleased  to  have  the  opportunity  to 
read  and  comment  upon  the  communica- 
tion from  George  C.  Warren,  relative  to  the 
article  prepared  by  me  on  the  subject  of 
the  use  of  patented  materials  and  processes 
upon  public  work.  The  purpose  of  that 
article  was  to  consider  and  suggest  a  pre- 
ventive remedy  for  the  abuses  that  have 
crept  into  the  practical  use  of  patented  ar- 
ticles and  processes  upon  public  work,  and 
especially  upon  road  and  pavement  work. 

Abuses  Exist 

"Mr.  Warren's  comments  on  the  article 
are  in.  the  nature  of  a  plea  for  patentees 
in  general,  with  special  reference  to  one 
patented  pavement.  That  the  abuses,  some 
of  which  I  referred  to  in  my  article  exist, 
no  one  will  deny.  There  are  unscrupulous 
and  dishonest  as  well  as  honest  patentees 
and  contractors,  and  the  public  officer  must 
guard  the  public  against  the  machinations 
of  the  former  class,  even  though  some 
hardships  result  to  the  latter.  (Here,  as  in 
the  previous  article,  I  use  the  word  'pat- 
entee' as  embracing  his  agents,  licensees 
or  assigns.) 

"By  far  the  most  important,  because  the 
most  serious  in  results  to  the  public,  of 
these  abuses  is  the  practice,  under  cover 
of  patent  rights,  of  the  patentee  himself, 
or  in  collusion  with  unscrupulous  contract- 
ors, extorting  excessive  and  unreasonable 
prices  and  profits  from  the  public,  by  well 
known  schemes  outlined  in  my  article.  Mr. 
Warren  does  not  allude  to  this  phase  of 
the  subject,  though  it  must  have  been  in 
his  mind.  It  would  be  interesting  to  know 
his  views  about  it,  and  whether  he  has 
an  effective  remedy  to  suggest. 

Filing  of  Price  Ineffectual 

"It  is  certain  that  the  public  filing  of  a 
price  at  which  a  patented  article  will  be 
supplied  to  all  contractors  is  ineffectual 
unless  some  way  can  be  devised  to  insure 
that  the  price  named  is  a  minimum,  or  that 
will  prevent  the  patentee  from  secretly 
naming  to  a  favored  contractor  a  price  so 
much  below  that  publicly  named  as  to  give 
that  contractor  a  controlling  advantage  in 
bidding,  if  not  to  create  a  real  monopoly. 
Had  the  Court,  whose  opinion  Mr.  Warren 
quotes,  been  advised  of  the  fact  that  this 
device  of  naming  a  price  for  all  contractors 
is,  in  fact,  often  successfully  used  to  de- 
feat its  avowed  purpose,  the  decision  would 
probably  have  been  different. 

"Mr.  Warren  expresses  the  opinion  that 
the  remedy  proposed  by  me — the  payment 
to  the  patentee  directly  by  the  State  of  an 
agreed  upon  royalty — would  lead  to  more 
trouble  than  does  the  present  practice,  inti- 
mating that  the  royalty  received  might  be 
shared  with  a  favored  contractor.  It  is 
difficult  to  understand  what  benefit  the  pat- 
entee could  derive  from  such  a  division  of 
the  royalty ;  presumably  the  work  would  be 
awarded  to  some  contractor  and  the  pat- 
entee would  get  the  full  royalty.    Further- 


more, competent  officials  would  not  agree 
to  pay  a  royalty  so  excessive  that  the 
patentee  could  afford  to  divide  it  with  any 
contractor,  or  which,  if  so  divided,  would 
materially  affect  the  prices  bid. 

"If  Mr.  Warren,  in  the  paragraph 
marked  C,  really  means  to  say  that  the  pub- 
lic should  submit  to  being  defrauded  by 
unscrupulous  patentees  and  contractors  in 
order  to  afford  opportunity  for  the  develop- 
ment of  any  invention,  however  important, 


few  will  agree  with  him.  In  so  far  as  he 
urges  such  fair,  just  and  even  liberal  treat- 
ment for  the  patentee  and  his  inventions 
as  is  consistent  with  the  public  welfare, 
no  right-minded  person  should  disagree 
with  him." 

I  In  an  early  issiie  the  phases  of  this  sub- 
ject, as  they  relate  to  patents  for  concrete 
bridge  construction,  will  be  discussed  by 
Daniel  B.  Luten,  with  a  reply  by  Mr.  Whin- 
ery. — EDITOR.] 


Tests  Prove  Lug  Angles  Valueless  for  Insuring 
Uniform  Stress  Distribution 

Measurements   of   Variation  in  Strain  Across   Single   and   Double 
Angle  Specimens  Under  Tensile  Stress  Reported  by  Professor  Bathe 


THAT  LUG  ANGLES  for  the  end  con- 
nections of  angles  to  gusset  plates  really 
serve  very  little  useful  purpose  and  that 
the  slight  effect  which  they  have  cannot  be 
predetermined  is  one  of  the  conclusions 
reached  by  Cyril  Batho,  assistant  professor 
of  applied  mechanics,  McGill  University, 
Montreal,  as  the  result  of  a  series  of  tests 


5et-Screm^ 


Specimen  l 


Specimen  2        Specimen  3 


SPECIMENS   USED  IN   EXPERIMENTS 

reported  in  a  paper  in  the  August  issue  of 
the  Journal  of  the  Franklin  Institute.  The 
simplified  form  of  mirror  extensometer  used 
gave  results  of  great  uniformity  and  ac- 
curacy, reading  to  0.00001  in.  He  concludes 
that  the  usual  assumption  of  planar  dis- 
tribution of  stress  is  justifiable  for  such 
members  as  were  tested,  and  that  the  ordi- 
nary theory  may  be  applied  to  an  analysis 


of  stress  distribution  across  such  members. 

Reference  is  made  to  a  previous  paper  by 
the  author  published  in  the  Transactions  of 
the  Canadian  Society  of  Civil  Engineers, 
Vol.  26,  page  224,  and  to  the  theory  of 
eccentric  stress  developed  by  Prof.  L.  J. 
Johnson  in  the  Transactions  of  the  Ameri- 
can Society  of  Civil  Engineers  for  1906, 
page  169.  The  tests  reported  by  Professor 
McKibben  in  the  Proceedings  of  the  Ameri- 
can Society  for  Testing  Materials,  Vol.  6, 
page  267,  and  Vol.  8,  page  287,  are  cited  as 
showing  similar  results  for  the  effect  of 
lug  angles  when  such  tension  members  are 
tested  to  the  breaking  point. 

The  condensed  abstract  which  follows 
gives  a  description  of  the  tests  and  princi- 
pal conclusions  reached  by  Professor  Batho, 
but  omits  the  extensive  theoretical  discus- 
sion. The  essential  variation  in  these  ex- 
periments from  the  similar  series  prev- 
iously made  at  the  McGill  University  labora- 
tory is  in  the  use  of  special  grips  made  to 
afford  restraint  for  the  end  gusset  or  con- 
nection plates  to  which  the  load  was  ap- 
plied. The  chief  object,  however,  was  the 
investigation  of  the  effect  of  lug  angles. 

Test  Specimens  and  Measured  Strains 

Experiments  were  made  on  three  speci- 
mens, two  single-angle  members  and  one 
double-angle  member  shown  in  the  accom- 
panying drawing.  All  were  the  ordinary 
shop  product  made  by  the  Dominion  Bridge 
Company  of  Montreal,  and  the  angles  were 
of  uniform  sections,  3  x  3  x  ^4  in.     The  end 


-Stressbs  Corribpondinq  to  Mian  Extensometer    Readinos    for    Specimens    Without    Luo 

Anoles 


Table   1- 


Central  section 


Section  2^  In. 
from  end 
plate  


Total 

Xioad, 

Lb. 


6,000 

10,000 

15,000 

i  20,000 

6,000 
10,000 
15,000 
20,000 


Stressea  in  Lb.  per  Sq.  In.  at  Points 


12  3  4 

Hperimen  1 — Area  1.60   8q.  In. 
2,030     —    580     1.380         2,690 
3,640     —    730     2,760        5,390 
4,940     —    800     4,290        8,000 
6,030     —    730     5,810      10,690 


5  6  7 

E   =  29,100,000 

4,290        5,750        5,680 

8,440     11,490     11.490 

12,420     17,000     17,000 

16,420      22,470     22,400 


-  2.690  —  870 

-  5,390  —1,960 

-  7.980  — 2,620 
-10,100  —3,270 


650 
1,630 
2,470 
3,640 


2,260 
4,510 
6,840 
9,240 


4.290 

8,440 

12,420 

16,420 


5,750  5,670 

12,160  12,220 

18,180  18,270 

24,210  24,280 


i  15,000 
20,000 
25,000 
30,000 

r  16,000 

Central     see -J  20,000 

tlon,  right. .  1  25,000 

I  30.000 


Specimen  3 — ylrea  3.08  Sq.  In.     E  =  30,100,000 
4,220  4,360     4,660        4,890         5,190        5,340        5,410 

5,650  5,850     6,320         6,470         7,000        7,070        7,150 

7,070  7,380     7,830         8,050         8,650        8,880        8,950 

8,430  8,880     9,410        9,860      10,390     10,600      10,680 


Section  2<4  in. 
from  end 
plate,    left.. 

Section  2Vi  in. 
from  end 
plate,  right 


15,000 
20,000 
25,000 
30,000 

f  15.000 
I  20.000 
1  25,000 
I  30,000 


3,990 
5,340 
6,780 
8,130 

3,080 
4,290 
5,340 
6,620 

2,860 
3.990 
4,970 
6.100 


4,510  4,890 

6,020  6,550 

7,450  8,200 

8,950  9,790 

4,280  5,420 

5.720  7.150 

7,220  9,180 

8,740  10.900 

3,990  5,110 

5,490  6,850 

6,920  8.650 

8.280  10,440 


5,260 

6,920 

8,730 

10,430 

6,170 

8,280 

10.300 

12,490 

5,800 

7,900 

9.780 

11,890 


5,790 

8,280 

9,480 

11,410 

6,620 

8,730 

10,990 

13,220 

6,250 

8,280 

10.380 

12,490 


5,650 

7,670 

9,480 

11,420 

6,320 

8,420 

10,460 

12,500 

6,950 

7,900 

10,000 

12,030 


5,490 

7,230 

9,180 

10,990 

5,640 

7,680 

9.470 

11,500 

5,560 

7,370 

9,260 

11.200 


5,600 
11,330 
16,880 
22,240 

6,600 
12,380 
18,320 
24,210 


5,260 

7,070 

8,880 

10,600 

5,120 

6,920 

8,580 

10,220 

4,960 

6,770 

8,570 

10,150 

4,960 

6,620 

8,350 

10,090 


5,530 
11,200 
16,800 
22,240 

5,520 
12,720 
18,920 
24,850 


5,190 

7,000 

8,800 

10,530 

4,820 
6,400 
8,050 
9,860 

4,580 
6,090 
7,670 
9,250 

4,660 
6,170 
7,670 
9,180 


10 

5,390 
10,830 
16,380 
21,780 

5,380 
12,720 
18,990 
25,100 


4,960 

6,760 

8,500 

10,380 

4,440 
6,020 
7,520 
9.180 

3,980 
5,340 
5,690 
7,960 

4.220 
5.650 
7,076 
8,500 
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MEASURED  STRAINS  AT  POINTS  ACROSS  SECTION  OF  SINGLE   ANGLE   WITHOUT  LUG  ANGLKS — SPECIMEN    1 


connection  plates  were  14  x  %  in.  x  1  ft.  9V2 
in.  long  and  were  restrained  from  turning 
by    six   set   screws   on   each   side   as   indi- 
cated in  the  figure.     In  order  to  determine 
the  distribution   of  stress   under  different 
loads   at  the  central  cross-sections   of  the 
specimens  and  also  at  sections  near  the  end 
plates,  extensometers  were  used  with  their 
4-in.  distance  pieces  set  parallel  to  the  axis 
of    pull,    so    that    the    strains    measured 
were  mean  strains  over  that  length.     Read- 
ings   of    the    extensometers    were    taken 
at    'i-in.    intervals   over   the   outside   face 
of   the   angles   as   shown   in   the   diagram, 
the  extensometers  being  arranged  first  with 
the  mirror  at  the  lower  end  and  then  at 
the  upper  end  and  the  mean  of  these  read- 
ings taken  to  eliminate  errors  due  to  the 
bending  of  the  specimen.     The  uniformity 
of    the    results    was    remarkable.      It   was 
found   that   the   specimen   could   be   taken 
out  of  the  machine  and  replaced  without 
the  extensometer  readings  for  a  given  load- 
ing being  appreciably  altered. 

Experimental  Results 

Complete  diagrams  and  tables  give  the 
measured  strains  and  corresponding  com- 
puted stresses  with  comparisons.  The  ac- 
companying diagrams  and  Table  1  for 
specimens  without  lug  angles  indicate  the 
general  character  of  the  results.  Tension 
is  plus  and  compression  minus.  In  discuss- 
ing the  restraining  effect  of  the  end  plates 


it  is  pointed  out  that  the  restraining  couple 
perpendicular  to  the  end  plates  is  small  for 
the  single-angle  member,  and  the  specimen 
may  be  considered  practically  free  to  bend 
perpendicularly  to  the  end  plates.  The  case 
of  the  double  angle  is  quite  different.  The 
two  angles,  back  to  back,  prevent  each  other 


It  is  often  asserted  that  lug  angles  con- 
siderably reduce  the  ratio  of  maximum  to 
mean  stress  in  the  member,  some  authori- 
ties going  even  so  far  as  to  say  that  when 
a  lug  angle  is  used  the  stress  is  practically 
uniformly  distributed.  A  glance  at  Table 
2  will  show  how  far  this  is  from  the  truth. 


Table 


Total 

Load, 

Lb. 


-Effect  of  Lug  Anolks  on  Ratio  of  Maximum  to  Mean  Strxss  at  Csntral  Cro»»-Sbction8 


Specimen  1 


Specimen  2 


Ratio  of  Maximum  to 
Mean  Stress 


With 
Lugr  Angle 


5.000 2.08 

10.000 2.05 

15,000 2.00 

20,000 1.94 

15,000 1.06 

20,000 1.06 

25,000 1.05 

30,000 1.05 


Without 
Lug  Angle 

1.S8 
1.86 
1.82 
1.79 


Per  Ctent 

Change 

Due  to 

Lug  Angle, 

Increase 

6.1 

10.2 

9.9 

8.4 


Ratio  of  Maximum  to 
Mean  Stress 


With 
Lug  Angle 

1.95 
1.83 
1,82 
1.78 


Without 
Lug  Angle 

1.95 
1.93 
1.90 
1.83 


Per  Cent 

Change 

Due  to 

Lug  Angle, 

Decrease 

0 

5.2 

4.2 

2.7 


Double  Angle,  Left 


Specimen  S 


Double  Angle,  Right 


1.11 
1.11 
1.10 
1.10 


Decrease 
4.5 
4.6 
4.5 
4.6 


1.19 
1.19 
1.18 
1.18 


1.22 
1.24 
1.23 
1.23 


Decrease 
2.5 
4.0 
3.2 
3.2 


from  bending  perpendicularly  to  the  end 
plates,  and  the  result  is  an  almost  complete 
fixing  in  that  direction,  considerably  de- 
creasing the  ratio  of  maximum  to  mean 
stress  over  the  section. 

There  is  a  fair  agreeirient  between  the  re- 
sults for  specimen  1  and  specimen  2,  al- 
though the  line  of  pull  on  the  end  plate  is 
different  in  the  two  cases,  being  shifted  to 
the  center  of  gravity  of  the  angle  in  speci- 
men 2. 


The  ratio  of  maximum  to  mean  stress  in 
specimen  1  is  actually  greater  by  about  8.4 
per  cent  with  the  lug  angle  than  without 
it.  In  the  case  of  the  double  angle  the 
stress  in  one  leg  is  decreased  about  4.5  per 
cent  and  in  the  other  3.2  per  cent.  It  is 
thus  evident  that  the  effect  of  the  lug  angle 
is  very  small,  and  that  the  angle  is  prac- 
tically worthless  for  the  purpose  of  distrib- 
uting the  stress  more  uniformly.  It  thus 
appears  that  lug  angles  are  of  very  little 


4         s        B        6        7 

Fbsition  of  Extensometer  •  f^itioft  of  Extensometer 

Central  Section  .  End  Section 
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practical  value  and  are  unnecessary,  ex- 
pensive and  cumbersome  additions  to  the 
end  connections. 

SUHMAKT  AND  Ck)NCLUS10NS 

The  chief  conclusions  of  the  author  are: 

1.  That  the  only  practicable  experimental 
method  at  present  available  for  investigat- 
ing the  distribution  of  stress  in  built-up 
members  is  by  means  of  some  form  of  ex- 
toiMmieter,  and  that  the  simplified  mirror 
extensometer  used  in  the  tests  described 
is  verj-  suitable  for  this  purpose.  (This 
instrument  is  described  in  the  article  which 
follows.) 

2.  That  the  assumption  of  a  planar  dis- 
tribution of  stress  is  justifiable  in  such 
members  as  are  considered  here,  except 
perhaps  close  to  the  end  connection,  and 
that  the  ordinary  theor>'  may  therefore  be 
applied  to  an  analysis  of  the  distribution 
of  stress  in  these  members. 

3.  That  in  single  and  double-angle  ten- 
sion members  connected  at  their  ends  by 
means  of  rivets  to  wide  and  rigidly  held 
gusset  plates  the  stiffness  of  the  gusset 
plate  in  its  own  plane  has  a  considerable 
effect  on  the  distribution  of  stress  in  the 
member. 

4.  That  in  such  members  lug  angles  are 
of  verj*  little,  if  any,  value  for  the  purpose 
either  of  giving  a  more  equable  distribu- 
tion of  stress  in  the  member  or  of  in- 
creasing the  effective  length  of  end  con- 
nections. 

5.  That  a  slight  change  in  the  line  of 
application  of  the  load  to  the  gusset  plates 
does  not  materially  affect  the  distribution 
of  stress  in  the  member,  except  possibly 
close  to  the  end  connection. 

6.  That  the  experiments  on  double  angles 
bear  out  the  theory  that  such  members 
do  not  act  as  a  single  piece  bending  as  a 
beam. 


Simplified  Form  of  Mirror  Ex- 
tensometer Developed 

Profesaor  Batho  Describes  a  Simple  and  Accurate 

Instrument  Uied  at  McGill  University 

Testing  Laboratory 

THE  RECENT  development  in  the  field 
of  direct  measurement  of  local  stress 
variations  by  means  of  extensoraeters  has 
been  notable.  The  modified  form  of  the 
Marten's  type  of  instrument  as  used,  de- 
signed and  constructed  in  the  McGill  Uni- 
versity Testing  Laboratory  is  described  by 
Professor  Batho  in  the  article  on  tests  on 
lug  angles  in  the  August  issue  of  the 
Journal  of  the  Franklin  Institute.  These 
instruments  have  been  proved  capable  of 
giving  very  accurate  and  uniform  results. 

The  principle  of  the  instrument  is  shown 
in  the  accompanying  figure.  It  consists  es- 
sentially of  a  double  knife  edge,  K,  which 
fits  between  the  specimen  under  test,  and 
a  V  groove  in  one  end  of  a  steel  strip,  S, 
which  is  in  contact  with  the  specimen  at 
A,  and  is  pressed  against  it  by  means  of 
a  clip,  C.  The  change  in  the  length  of  the 
specimen  between  A  and  B  causes  the  knife 
edge  to  tilt,  and  the  tilt  is  measured  by 
means  of  a  telescope  and  scale,  the  scale 
being  reflected  in  a  mirror,  M,  attached  to 
the  knife  edge. 

In  the  actual  instrument  the  steel  strip 
is  %-in.  wide  and  %-m.  thick,  the  length 
AB  being  chosen  to  suit  requirements.  The 
end  A  is  turned  at  right  angles  and  brought 
to  a  sharp  edge  so  that  it  may  not  slip 
on   the   specimen.     The  knife  edge   is   of 


hardened  steel  about  0.18  x  0.12  x  0.45 
in.,  and  the  mirror  is  attached  by  means 
of  a  piece  of  steel  knitting  needle. 
The  mirror  is  held  in  a  clip  of  thin 
sheet  steel  which  is  arranged  so  that 
it  can  slide  and  rotate  on  the  needle, 
a  thin  copper  strip  protecting  its  back 
from  injury.  This  clip  permits  of  a 
small  amount  of  lateral  adjustment.  The 
mirror  is  about  Vo  in.  square  and  must  be 
as  truly  plane  as 
possible,  as  other- 
wise there  will  be 
an  error  introduced 
when  the  image  of 
the  scale  moves  to 
a  different  part  of 
its  surface,  as  it 
must  do  if  the 
specimen  deflects  at 
all  during  the  test. 
It  is  estimated  that 
the  instrument 
reads  accurately  to 
0.00001  in. 

The  kind  of  tel- 
escope used  affects 
greatly  the  facility 
with  which  read- 
ings may  be  taken.  The  McGill  University 
Testing  laboratory  telescopes  are  adjustable 
vertically  and  horizontally,  besides  moving 
bodily  about  a  vertical  axis.  They  are 
carried  on  specially  made  stands  permitting 
any  kind  of  adjustment  to  be  made  with 
ease.  If  the  direction  of  AB  remains  un- 
changed during  test,  the  difference  of  the 
scale  reading  between  two  loads  will  be 
an  accurate  measure  of  the  strains  for 
the  given-load  difference,  but  if  AB  alters  in 
direction  this  will  not  be  the  case.  If, 
however,  two  readings  are  taken,  one  with 
the  extensometer  in  the  position  shown  and 
the  other  with  the  knife  edge  at  A  and 
the  sharp  edge  of  the  strip  at  B,  the  mean 
of  the  two  will  be  correct. 

In  the  opinion  of  all  who  have  worked 
with  these  instruments  they  are  the  most 
simple,  practical  and  accurate  extenso- 
meters  in  use. 


Shell  for  Wilson  Avenue  Crib 
Floated  to  Place 

THE  steel  shell  for  the  substructure  of 
the  Wilson  Avenue  tunnel,  which  was 
launched  on  its  own  flotation  chambers 
Aug.  14,  is  shown  in  the  accompanying 
photograph.  The  shell  was  supported  on 
scows  with  its  eight  buoyancy  chambers  in 
place,  and  men  are  seen  at  work  bulkhead- 
ing  the  intakes  which  are  essential  to  pro- 
vide a  sufficient  air  column  to  keep  the 
shell  afloat  when  the  remainder  of  the 
steel  has  been  placed.  As  shown  in  the 
drawing  of  the  shell  in  the  Engineering 
Record  Jan.  23,  page  103,  the  straight  por- 
tion is  17  ft.  high,  but  the  shell  height  is 
to  be  increased  28  ft.  by  an  inclined  deck. 

Erection  of  the  shell  was  started  on  a 
long  scow  as  a  backbone  and  four  flota- 
tions pontoons,  two  arranged  on  each  side, 
making  a  double  cross.  The  scow  is  106 
ft.  long,  26  ft.  wide  and  draws  7  ft.  of 
water.  The  pontoons  are  about  15  x  30  ft. 
in  plan.  To  remove  the  scow  and  pon- 
toons the  crib  was  towed  out  beyond  the 
mouth  of  the  Chicago  River  into  the  outer 
harbor  where  the  water  is  25  to  30  ft.  deep. 
Here  the  scow  and  pontoons  were  filled 
with  water  and  then  pulled  out  with  a  ^.u«s, 
The  decks  were  prepared  with  inclined 
boards  to  facilitate  this  action.  The  shell 
sank  to  a  depth  of  about  11  ft.,  the  water 
rising  to  a  point  about  1  ft.  below  the  top 
of  the  intakes.  The  shell  was  then  towed 
back  to  the  slip. 

The  Fitzsimons  &  Connell  Dredge  &  Dock 
Company  has  the  general  contract  for  the 
construction  of  the  crib.  The  Ketler- 
EUiott  Erection  Company  is  erecting  the 
steel  work  which  is  80  per  cent  completed 
and  is  furnished  by  the  Chicago  Bridge  & 
Iron  Works.  The  design  of  the  tunnel  sys- 
tem to  the  crib  was  made  under  the  direc- 
tion of  John  Ericson,  city  engineer,  M.  B. 
Reynolds,  engineer  of  waterworks  design 
and  H.  S.  Baker,  assistant  city  engineer. 
All  construction  work  is  under  the  imme- 
diate supervision  of  Henry  W.  Clausen,  en- 
gineer of  waterworks  construction. 
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Pennsylvania  Builds  New  Scale- 
Testing  Car  for  Government 

ACCOMPANYING  are  photographs  of  a 
special  scale-testing  car  recently  com- 
pleted for  the  U.  S.  Bureau  of  Standards 
by  the  Pennsylvania  Railroad  at  its  shops 
in  Altoona,  Pa.  The  car,  which  is  No.  2, 
is  similar  in  operation  to  No.  1,  described 
in  the  Engineering  Record  of  Oct.  25,  1913, 
page  460.  Its  purpose  is  to  transport  test 
weights  and  other  apparatus  necessary  for 
determining  the  accuracy  of  scales.  These 
weights  are  handled  by  means  of  a  crane 
bridge,  equipped  with  a  trolley  and  hoist, 
which  can  be  projected  out  of  one  end  of 
the  car.  The  general  construction  of  the 
car  is  the  same  as  that  of  the  Pennsylvania 
Railroad  standard  X-25  box  car,  with  minor 
changes  to  the  superstructure,  including 
end  doors  at  the  crane  end,  windows  and  a 
swinging  side  door,  and  the  strengthening 
of  the  underframe  by  means  of  body  bol- 
sters, thereby  raising  the  capacity  to  140,- 
000  lb.  All  machinery  and  interior  equip- 
ment, such  as  generating  plant,  crane, 
weights  and  electric  truck,  were  installed 
by  A.  H.  Emery  of  Glenbrook,  Conn. 


Why  Appraisal  Is  Not  Valuation 

At  Least  Four  Considerations  Which  Cannot  in  Any  Wise  Be 
Measured  Have  a  Vital  Bearing  on  the  Value  of  a  Public  Utility 

By  GEORGE  SYDNEY  BINCKLEY 
Consulting  Engineer,  Loi  Angeles 


INSTRUCTION  in  the  process  of  ap- 
praisal or  valuation  is  not  the  purpose 
of  this  article.  This  subject — one  of  the 
most  complex  in  its  necessary  detail  with 
which  the  engineer  has  to  deal — has  formed 
the  basis  of  some  of  the  most  thoughtful 
as  well  as  many  of  the  most  wearisome 
papers  that  have  been  published  within  the 
last  few  years.  Much  as  the  subject  has 
been  discussed,  however,  certain  funda- 
mentals seem  to  have  failed  of  recognition 
by  most  of  those  who  have  dealt  with  this 
problem  in  its  many  aspects.  It  often  hap- 
pens that  the  mere  fact  of  too  intimate 
proximity  obscures  rather  than  illuminates 
the  broad  principles  involved  in  any  prob- 
lem, and  it  is  not  unlikely  that  the  treat- 
ment of  the  subject  of  appraisal  and  valu- 
ation has  suffered  from  this  same  cause. 
Leaving  aside,  then,  the  minutae  and  even 
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the  broad  principles  of  the  processes  in- 
volved in  the  laborious  work  of  appraisal, 
it  is  the  purpose  of  this  article  to  outline 
or  to  emphasize  only  the  fundamentals  es- 
sential to  equitable  and  well-balanced  re- 
sults. 

One  of  the  most  striking  weaknesses  in 
the  field  of  logic  and  applied  mathematics 
is  exhibited  by  the  construction  of  an  elab- 
orate result  by  strict  and  formal  methods, 
upon  a  substructure  of  assumption,  doubt 
or  actual  error.  In  economics,  ethics  and 
philosophy  this  is  so  common  that  often 
two  equally  competent,  methodical  and  con- 
scientious students  will  arrive  at  opposite 
conclusions.  Their  method  and  process  may 
be  above  question,  but  their  basic  assump- 
tions are  widely  different.  So  also  it  is  in 
engineering,  for  instance,  where  the  prob- 
lems of  dam  design  are  dealt  with.  Fol- 
lowing basic  assumptions  of  certain  values, 
one  man  will,  on  purely  theoretical  grounds 
and  by  rigid  mathematical  processes,  ar- 
rive at  a  result  that  satisfies  him  completely. 
Another,  rejecting  as  uncertain  or  danger- 
ous all  but  those  elements  whose  values  are 
known  within  rather  narrow  limits,  pro- 
ceeds by  simple  processes  and  with  a  gen- 
erous regard  for  practical  considerations  to 
design  a  structure  that  his  judgment  tells 
him  is  safe.  He  is  probably  not  quite  so 
well  satisfied  with  his  result  as  his  more 
highly  theoretical  brother,  but  his  dam  is 
generally  the  more  trustworthy.  The  first 
is  a  mathematician's  dam — the  second  an 
engineer's  dam,  as  Sir  Benjamin  Baker  so 
aptly  put  it. 

Rigid  Processes  on  Dubious  Assumptions 

The  application  of  rigid  and  elaborate 
processes  to  the  interpretation  of  clouded, 
doubtful  or  ill-balanced  assumptions  is  cer- 
tainly to  be  found,  more  often  than  not,  per- 
haps, in  the  appraisal  or  valuation  methods 
most  in  vogue  at  the  present  time.  The 
task  is  not  merely  mathematical  or  actu- 
arial, but  to  a  far  greater  degree  judicial, 
and  fair  and  impartial  judgment  can  only 
be  founded  upon  a  clear  recognition  of  the 
fundamentals  involved. 

If  the  appraiser  or  valuer  is  to  possess 
the  true  and  undistorted  mental  perspec- 
tive that  is  essential  to  even  reasonable 
accuracy  in  the  final  adjustment,  he  must 
recognize,  weigh  and  digest  what  the  writer 
believes  to  be  a  fact  of  fundamental  im- 
portance. This  fact  may  be  stated  by  say- 
ing that  the  work  of  appraisal  of  the  pres- 
ent physical  value  of  a  property,  based 
upon  cost,  deterioration  and  appreciation, 
is  a  problem  preliminary  to  and  wholly  in- 
dependent of  the  valuation  of  the  property 
for  purposes  of  sale  of  for  fixing  rates  for 
service.  This  principle  the  writer  believes 
to  be  of  controlling  importance.  Its  signi- 
ficance cannot  be  ignored.  The  problem  of 
appraisal,  complex  as  it  is,  should  not  for 
an  instant  be  confused  with  the  subsequent 
problem  of  valuation.  What  a  thing  has 
cost — what  it  would  cost  to  duplicate  in 
the  physical  sense — is  by  no  means  a  meas- 
ure of  its  value. 

The  problem  of  appraisal  may  be  dealt 
with  by  fairly  strict  mathematical  pro- 
cesses, tempered  with  a  large  proportion  of 
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common  sense  and  individual  judgment. 
The  appraiser  must  be  experienced  through 
actual  participation  or  long  observation,  in 
the  class  of  business  in%'olved.  His  meth- 
ods, when  a  definite  basis  exists,  must  be 
exact,  strict  and  as  simple  as  possible. 
Temperamentally,  he  should  be  of  a  fair, 
<^>en  and  judicial  mind,  for  it  must  be  re- 
membered that  he  must  weigh  and  interpret 
those  verj-  general  data  upon  which  the 
element  of  depreciation  or  appreciation 
must  be  decided. 

Four  Questions  Following  Appraisal 

But  when  the  complex  work  of  appraisal 
of  present  physical  value  Is  completed — 
when  the  original  cost  or  recorded  capital 
expenditure  is  scaled  down  by  consideration 
of  deterioration  or  increased  by  better- 
ments or  appreciation  in  the  value  of  real 
estate — an  entirely  separate  task  begins. 
Knowing  as  accurately  as  determinable  the 
present  physical  value  of  the  property  in 
terms  of  capital  account  as  affected  by  de- 
terioration or  appreciation,  a  set  of  prob- 
lems must  now  be  dealt  with  whose  values 
are  incommensurable  with  those  already  de- 
termined, although  frequently  of  control- 
ling importance  in  the  final  result.  The 
valuer  will  be  faced  with  certain  questions 
profoundly  affecting  his  conclusions,  al- 
though incapable  of  expression  in  numerical 
terms.  For  instance,  some  few  of  the  typ- 
ical questions  may  be  considered: 

First. — Is  the  property  as  developed  or 
capable  of  being  developed,  a  natural 
monopoly  ? 

Second. — Was  there  great  hazard  of  loss 
involved  in  the  investment  required  for  the 
development  of  the  property  and  bringing 
it  to  a  paying  basis? 

Third. — Have  the  past  profits  of  the 
enterprise  been  meager,  moderate  or  very 
great? 

Fourth. — Is  the  property  as  a  whole  or 
to  an  important  degree  likely  to  become 
obsolete  within  a  short  time? 

Natural  Monopolies 

As  one  of  the  fundamental  questions  to 
be  considered  by  the  valuer,  take  the  first 
of  those  propounded  above:  Is  the  prop- 
erty a  natural  monopoly? 

Take  for  example  a  small  city — a  mining 
town  for  instance — having  but  one  source 
of  potable  water,  which  is  owned  by  the 
water  company.  This  water  is  valuable  in 
proportion  to  its  scarcity  and  the  demand 
for  it.  Assume  that  the  initial  cost  of  the 
development  was  low,  and  that  the  cost 
of  extension  was  easily  met  from  the 
profits,  so  that  the  original  inve.stment  is 
small  relative  to  the  income-producing 
power  of  the  property.  Here  we  have  a 
natural  monopoly.  The  slender  stream  of 
water  is  natural  wealth  as  truly  as  the  ore 
in  the  mines.  The  fortunate  owner  of  the 
only  water  supply  available  can  hardly  be 
expected  to  regard  as  just  a  limitation  of 
say  6  per  cent  on  his  actual  investment, 
when  the  great  value  and  importance  of  his 
property  to  the  community  is  considered. 
The  owner  of  a  valuable  mine  is  fortunate 
in  his  investment.  The  owner  of  the  water 
supply  which  makes  the  operation  of  the 
mine  possible  must  also  be  considered  as 
fortunate,  and  to  deprive  him  of  the  natural 
fruits  of  his  foresight  and  good  fortune  is 
not  just.  Hence  the  valuer  must  recognize 
the  unusual  natural  value  of  this  property 
in  deciding  its  proper  earning  power  or  its 
-value  for  purposes  of  sale. 

Let  us  now  consider  the  second  question : 


Was  there  great  hazard  of  loss  involved  in 
the  investment? 

In  this  case,  we  may  consider  an  irriga- 
tion project,  in  which  lands,  arid  and  remote 
but  believed  capable  of  development  for  the 
production  of  citrus  fruits,  are  supplied 
with  water  from  a  distant  source  through  a 
costly  conduit.  This  is  representative  of  a 
condition  by  no  means  unusual.  With  great 
faith  in  the  lands  to  be  irrigated,  and  be- 
lieving that  the  proposed  water  supply  is 
adequate,  men  may  be  assumed  to  have  in- 
vested a  large  sum,  only  to  find  in  the  end 
that  but  a  small  part  of  the  water  supply 
anticipated  is  actually  to  be  depended  upon. 
The  irrigable  area  is  restricted,  and-  the  in- 
vestment proves  to  be  very  heavy  in  com- 
parison with  the  results  attained.  It  is  plain 
that  in  this  case  a  natural  limitation  exists 
in  the  crop-producing  value  of  the  water. 
If  too  high  water  rates  are  charged,  farm- 
ing cannot  be  profitably  carried  on  and  the 
income  will  be  curtailed.  On  the  other 
hand,  unless  rates  representing  about  "all 
the  traffic  will  bear"  are  in  force,  there  will 
have  resulted  the  development  of  an  impor- 
tant productive  area,  with  permanent  profit 
to  its  inhabitants  and  the  State,  at  the  un- 
compensated expense  of  the  investors  in  the 
water  system. 

Here  the  question  of  actual  loss  must  be 
considered.  It  may  be  wholly  impossible  to 
fix  rates  that  allow  of  profitable  farming 
operations  and  yet  give  even  a  very  moder- 
ate return  on  the  actual  investment.  In  such 
a  case,  justice  demands  that  the  rates  be 
left  as  high  as  commercially  possible,  and  a 
certain  loss  must  be  endurod  by  the  in- 
vestors. But  suppose  that  the  project  was 
successful,  although  attended  by  great  haz- 
ard of  loss.  Assume  the  development  of 
lands  that,  if  found  suitable  for  citrus  crops 
would  be  very  valuable,  but  that,  if  found 
unsuitable  for  such  crops,  would  be  unable 
to  bear  the  water  rates  necessary  for  even  a 
fair  return  on  the  investment.  This  is  a 
condition  not  at  all  unusual  in  its  essentials. 
Here  we  have  a  successful  operation,  but 
one  of  a  hazardous  character.  Is  it  proper 
to  limit  the  earning  power  of  this  hazardous 
but  eventually  successful  investment  to  the 
same  amount  that  would  be  proper  in  a  de- 
velopment involving  no  considerable  risk? 

Big  Risks  Demand  Higher  Returns 

It  is  perfectly  plain  that  if  insisted  upon 
this  will  effectually  block  the  development  of 
any  public  service  project  involving  hazard 
of  loss.  It  is  idle  to  expect  an  investor  to 
make  a  risky  investment  when  he  can  secure 
the  same  return  upon  one  that  is  safe  and 
conservative.  It  must  not  be  forgotten 
that  many  of  the  mo.st  valuable  and  success- 
ful enterprises  that  are  now  serving  the 
public  were  attended  with  great  hazard,  and, 
rising  among  the  wrecks  of  many  failures, 
represent  the  mo.st  monumental  courage, 
faith  and  foresight  on  the  part  of  the  in- 
vestors. The  importance  of  a  policy  under 
which  this  class  of  investment  is  encouraged 
is  not  to  be  undere.stimated,  especially  in  a 
country  of  such  undeveloped  resources  as 
our  own. 

So  it  must  be  admitted  that  the  element 
of  hazard  must  enter  into  the  consideration 
of  proper  returns  upon  an  investment.  But 
it  is  also  true  that  for  purposes  of  sale  this 
element  cannot  enter  except  in  so  far  as  it  is 
properly  recognized  as  a  factor  in  its  earn- 
ing power.  It  is  thus  seen  that  while  in  the 
case  of  a  hazard  which  has  resulted  in  par- 
tial loss  of  the  capital  invested  as  high  a 
rate  as  possible  is  justified,  a  valuation  for 


purposes  of  sale  could  only  allow  an  amount 
consistent  with  the  actual  earning  power  of 
the  investment. 

Past  Profits 

The  third  question — that  involving  the 
history  of  the  profits  realized  by  the  enter- 
prise— is  important  for  the  purposes  of 
both  rate  fixing  and  sale  valuation.  If  the 
property  happens  to  be  a  natural  monopoly, 
this  importance  is  relatively  much  less,  yet 
the  character  of  past  profits  must  in  some 
sense  guide  the  valuer,  as  an  increase  in 
rates  is  always  difficult  to  accomplish  even 
where  considerations  of  equity  demand  it, 
and  on  this  account  alone  an  otherwise  val- 
uable property  may  have  to  suffer  in  sale 
value.  If  not  a  natural  monopoly,  resent- 
ment at  even  properly  increased  rates  may 
induce  ruinous  competition,  and  here  again 
the  value  of  the  property  may  be  impaired 
or  even  destroyed.  The  income-producing 
power  of  a  property  as  well  as  its  sale  value 
is  thus  seen  to  be  inevitably  affected  by  its 
past  record  as  to  profits. 

Possible  Obsolescence 

The  last  of  the  four  questions — that  re- 
lating to  obsolescence — is  one  that  must  be 
considered  in  the  light  of  natural  limitations 
and  contemporary  progress  in  the  arts  in- 
volved. A  high-class  steam  power  plant  for 
the  generation  of  electric  current  may  repre- 
sent a  large  investment,  may  have  suffered 
but  little  deterioration,  and  may  be  of  high 
efficiency  in  its  class.  Yet  its  complete  obso- 
lescence may  be  threatened  by  an  undevel- 
oped water  power  near  by. 

This  is  a  case  of  hazardous  investment, 
made  in  response  to  the  needs  of  the  com- 
munity served — a  condition  that  must  be 
recognized  and  considered  in  fixing  rates  so 
as  to  reduce  this  hazard  as  far  as  possible, 
and,  pending  final  obsolescence,  provide  ade- 
quate compensation  from  the  public  who 
have  benefited  by  the  production  and  dis- 
tribution of  power.  The  same  reasons  that 
justify  higher  rates  make  inevitable  a  lower 
valuation  for  purposes  of  sale.  The  hazard 
that  properly  increases  its  rate  of  earning 
pending  obsolescence  just  as  properly  dis- 
counts its  value  for  sale  purposes.  It  might 
properly  yield  10  per  cent  on  its  present 
physical  value,  yet  not  be  worth  50  per  cent 
as  a  sale  price. 

Appraisal  and  Valuation 

The  fact  that  must  not  be  lost  sight  of 
is  the  fundamental  difference  between  the 
appraisal  of  present  physical  value  based 
upon  cost,  deterioration  and  appreciation, 
and  valuation  for  the  purposes  of  rate  fixing 
or  sale  of  the  property.  These  two  aspects 
of  the  problem  are  too  often  hopelessly  en- 
tangled, while  in  fact  they  are  impossible  of 
logical  consideration  in  the  same  terms. 

Although  they  may  with  advantage  be 
combined  in  one  person,  the  functions  of 
the  appraiser  and  the  valuer  are  very  dif- 
ferent. The  engineer  who  makes  the  ap- 
praisal of  present  physical  value  may  or 
may  not  be  qualified  by  temperament,  men- 
tal caliber  and  experience  in  large  affairs 
to  deal  with  the  questions  involved  in  the 
final  valuation.  The  man  who  takes  be- 
fore him  the  data  of  appraisal,  and  weighs 
them  with  or  against  other  factors  in  their 
nature  incapable  of  precise  determination, 
must  be  by  temperament,  training  and  pro- 
pensity capable  of  dealing  in  a  spirit  of 
strict  and  judicial  impartiality  with  prob- 
lems quite  impossible  of  methodical  solu- 
tion. 
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In  the  foregoing  the  writer  has  dealt  with 
the  so-called  "intangible  values"  as  elements 
to  be  considered  aside  from  those  of  a  purely 
physical  character.  Among  these  "intangi- 
ble values"  is  often  included  a  nebulous  sort 
of  asset  called  "going  concern."  If  this  is 
taken  to  represent  the  amount  of  the  actual 
deficit  during  the  early  period  of  the  devel- 
opment of  the  enterprise,  or  the  difference 
between  a  fair  rate  of  interest  on  a  conserv- 
ative investment  and  the  lower  rate  actually 
realized  during  this  early  period,  then  this 
amount  may  properly  be  credited  to  capital 
account.  But  if  this,  in  definite  terms,  can 
be  done,  this  is  no  longer  an  "intangible 
value"  at  all.  On  the  other  hand,  if  it  can- 
not be  shown  that  such  a  deficit  actually  ex- 
isted, but  that,  on  the  contrary  the  enter- 
prise suffered  no  such  period  of  preliminary 
expense,  then  the  mere  fact  that  such  a  con- 
dition might  have  had  to  be  faced  is  no  rea- 
son for  any  allowance  on  capital  account. 

Strictly  speaking,  no  value  can  be  "intan- 
gible" yet  definite  in  its  amount.  In  other 
words,  so  soon  as  a  value  takes  on  a  charac- 
ter that  may  be  definitely  expressed  in  fig- 
ures, it  is  no  longer  intangible  at  all.  For 
instance,  suppose  that  the  present  physical 
value  of  a  water  system  is  $100,000,  yet,  on 
account  of  the  low  cost  of  operation,  large 
water  sales  and  conditions  of  natural 
monopoly  it  yields  profits  of  50  per  cent  on 
present  physical  value.  Here  we  have  a 
value  far  in  excess  of  its  purely  physical 
aspect  based  on  cost.  Yet  the  value  is  by  no 
means  intangible,  as  it  means  a  large  earn- 
ing power,  capable  of  being  expressed  in 
terms  of  capital  on  any  assumed  percentage 
basis.  But  if  this  company  is  operating 
under  a  franchise,  this  may  be  admitted  to 
be  of  importance  in  its  earning  power  with- 
out being  tangible,  in  the  sense  of  being  de- 
terminable as  representing  a  definite  capital 
value.  To  be  sure,  if  this  franchise  cost  a 
certain  amount  of  money,  this  amount  sim- 
ply can  be  credited  to  capital  account,  but 
its  value  may  be,  and  quite  generally  is,  a 
very  different  matter,  and  cannot  be  ex- 
pressed in  definite  terms.  Hence  while  its 
cost  is  tangible,  its  value  is  not. 

A  franchise  may  indeed  be  costly  even 
though  a  necessary  evil — a  liability,  in- 
.stead  of  an  asset.  In  a  recent  case  coming 
under  the  writer's  observation  the  ap- 
praiser was  much  inclined  to  place  a  high 
money  value  on  the  franchise  under  which 
the  company  operated,  because  this  fran- 
chise paid  a  very  heavy  tax.  Hence,  he 
reasoned,  if  it  was  taxable  property,  its 
value  must  be  proportional  to  the  tax  levied. 
Now  as  a  matter  of  fact  this  franchise  was 
a  mere  permit  to  do  business,  conferred  no 
exclusive  privileges,  and  to  the  extent  of 
the  franchise  tax  paid  was  a  burden  and  a 
liability  instead  of  a  valuable  asset. 

Functions  of  Appraiser  and  Valuer 

The  man  or  commission  upon  whom  the 
duty  of  valuation  falls  has  to  deal  in  many, 
if  not  most  cases,  far  more  with  questions  of 
equity  and  justice  than  with  those  questions 
of  determinable  fact  dealt  with  by  the  ap- 
praiser of  physical  values.  The  functions  of 
the  appraiser  of  physical  values  are  judicial 
only  as  related  to  the  questions  of  deteriora- 
tion, betterments  or  changed  values  of  real 
property.  The  functions  of  the  valuer  as 
distinct  from  those  of  the  appraiser  are  of 
a  judicial,  rather  than  a  technical  character; 
it  is  for  him  to  see  broadly  the  equities,  and 
to  weigh  and  adjust  those  equities  to  the 
ends  of  impartial  justice.  Both  functions 
may,  with  advantage,  be  combined  in  one 


man,  but  even  here  the  two  phases  of  the 
work  should  be  rigidly  separated.  The  first 
phase  is  the  collection  of  evidence  and  the 
determination  of  facts.  The  second  phase 
involves  the  digestion  of  the  facts,  the 
weighing  of  the  evidence  and  the  formation 
of  a  mature  judgment.  The  first  phase  calls 
for  a  man  of  technical  knowledge,  familiar 
with  the  business  considered,  and  of  a  fair 
and  judicial  mind.  The  second  calls  for  one 
possessing  not  alone  technical  knowledge 
and  mental  qualities  of  a  high  order,  but  a 
wide  and  impartial  vision — a  man  of  large 
affairs.  It  is  only  such  a  man  who  can  say 
that  it  is  or  is  not  good  business  to  buy  a 
property  at  a  certain  price,  or  at  what  price 
it  is  good  business  to  buy  it.  And  it  is  only 
from  such  a  source  that  a  proper  judgment 
can  be  expected  when  the  fair  return  upon 
an  investment  is  in  question.  In  the  large 
affairs  of  private  business  this  is  the  type 
of  man  always  demanded.  In  public  affairs 
the  ends  of  equity  and  justice  demand  quite 
as  high  if  not  higher  qualifications,  for  here, 
through  its  legal  powers,  the  community 
holds  the  whip  hand. 

Whatever  the  ultimate  rearrangement  of 
our  economic  system  may  be,  we  must  keep 
in  mind  the  fact  that  we  are  living  under  an 
established  and  conventional  scheme  of 
property  rights,  and  individual  fads  and 
futurist  ideas  of  universal  justice  can  have 
no  proper  place  in  the  mind  of  the  valuer  of 
public  utilities.  His  is  a  function  of  busi- 
ness judgment,  expressed  in  accordance 
with  our  present  scheme  of  property  rights. 
His  decisions  must  balance  with  present 
standards  of  business  practice  and  business 
morality — not  with  abstract  ideals  of  what 
these  standards  should  be. 

Conclusion 

It  will  be  observed  that  in  the  foregoing 
the  writer  has  touched  not  at  all  upon  meth- 
ods. Important,  even  vital  to  final  accuracy 
as  processes  may  be,  they  are  not  fundamen- 
tals. But  the  recognition  of  the  fact  that 
hazardous  investments  will  not  be  made 
without  the  prospect  of  large  returns  is  a 
fundamental.  The  fact  that  a  high  order  of 
ability,  courage  and  initiative  not  alone 
must,  but  should,  be  paid  for,  is  a  funda- 
mental. And  until  the  socialistic  theory  of 
economics  is  swallowed  hide  and  hoofs,  the 
fact  that  some  people  have  the  good  fortune 
to  acquire  property  of  great  value  at  small 
cost,  must  also  be  a  fundamental  consider- 
ation. 

There  is  a  tendency  at  the  present  time 
that  leans  to  the  penalization  of  large  suc- 
cess. This  is  one  of  the  most  damaging  and 
mischievous  of  the  many  manifestations  of 
a  certain  careless  socialistic  trend  of  the 
public  mind,  and  the  results  of  this  error 
are  already  evident  in  a  sharp  decline — in 
some  States  a  total  stagnation — in  the  de- 
velopment of  new  public-service  projects. 
The  public,  which  has  countenanced  by  its 
indifference  at  least  a  policy  which  in  many 
cases  borders  on  oppression,  will  inevitably 
suffer  serious  inconvenience  or  even  actual 
hardship  through  the  enforcement  of  condi- 
tions which  render  investment  in  a  public- 
service  project  palpably  unwise. 

Unfortunately  neither  excess  of  zeal  nor 
incompetence  can  excuse  abuse  of  the  great 
powers  that  have  been  conferred  upon  offi- 
cers or  commissions  entrusted  with  prob- 
lems of  valuation  or  rate-making.  And  it  is 
safe  to  say  that  such  abuse  will  discourage 
investment  in  the  business  affected  to  a  de- 
gree that  no  reasonable  natural  hazard 
could.    The  prompt  recognition  of  this  fact 


by  the  public  is  hardly  to  be  hoped  for,  yet 
until  this  is  done,  little  further  development 
of  public-service  projects  by  private  capital 
can  be  expected. 


Diagram      Facilitates      Estimating 
Weight  of  Steel  in  Concrete 

By  ALBERT  M.  WOLF 
Melrose  Park,  Illinois 

THE  DIAGRAM  shown  herewith  will  be 
found  useful  in  making  approximate 
estimates  of  the  amount  of  reinforcing  steel 
required  for  reinforced-concrete  work  when 
the  yardage  of  concrete  has  been  estimated 
and  the  percentage  of  reinforcing  steel  is 
known. 

Two  different  horizontal  scales  are  used, 
and  two  lines  are  plotted  on  the  diagram; 
the  intersections  of  the  horizontal  percent- 
age lines  with  the  first  give  weight  of  steel 
in  pounds  per  cubic  foot,  and  intersections 
with  the  second  give  weight  of  steel  in 
pounds  per  cubic  yard  for  the  percentage 
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DIAGRAM   FOR  ESTIMATING  WEIGHT  OF  STEEL 
IN  CONCRETE 

of  steel  in  question.  Thus,  if  1  per  cent  of 
steel  is  to  be  used  we  find  from  the  dia- 
gram that  4.9  lb.  of  steel  will  be  required 
per  cubic  foot  of  concrete  and  132  lb.  per 
cubic  yard. 

Sometimes  on  preliminary  plans  very  lit- 
tle or  no  reinforcing  will  be  shown,  but  the 
unit  stresses  will  be  given.  In  this  case  an 
estimate  of  the  reinforcing  steel  can  be 
made  by  using  the  percentage  of  steel  which 
corresponds  to  the  given  unit  stresses  in 
steel  and  concrete.  The  percentages  for  the 
most  commonly  used  unit  stresses  have  been 
plotted  on  the  diagram  in  dotted  lines.  The 
vertical  lines  from  the  intersection  of  these 
lines  with  the  curves  give  the  weights  of 
steel  per  cubic  foot  and  per  cubic  yard  on 
the  upper  and  lower  horizontal  scales. 

In  this  connection  it  is  interesting  to  note 
the  considerable  difference  in  the  amounts 
of  steel  required  for  different  unit  stresses. 
Thus  we  see  that  for  U  =  compressive  stress 
in  concrete  =  650  lb.  per  square  inch,  and 
/s  =  tensile  unit  stress  in  steel  =  16,000  lb. 
per  square  inch,  102  lb.  of  steel  are  required 
per  cubic  yard,  while  for  /^  =  500  lb.  and 
/,  =  15,000  lb.,  only  74  lb.  of  steel  are  re- 
quired. 

It  should  be  borne  in  mind  that  this  dia- 
gram is  made  up  for  rectangular  beams  and 
theoretical  percentages  of  reinforcement  on 
tension  side  only,  and  does  not  make  any 
allowance  for  laps  of  bars  at  splices,  spacing 
bars,  stirrups,  etc.,  which  are  necessary  in 
the  detailed  design.  Just  how  much  should 
be  allowed  for  these  details  depends  largely 
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upon  the  class  of  work  involved,  and  cannot 
be  provided  for  on  the  diagram.  An  al- 
lowance of  10  per  cent  is,  in  general,  enough 
to  care  for  these  details,  but  in  any  case  the 
estimator  should  use  his  best  judgment  in 
this  regard. 


St.    Paul   Electrification  Pro- 
gressing Rapidly 

First  Locomotive  Delivered  for  Main-Line  Service 

Over  Rodcies — Overhead  Construction 

Completed  for  200  Miles 

CONSTRUCTION  work  on  the  electrifi- 
cation of  the  Chicago,  Milwaukee  &  St. 
Paul  Railway  over  the  Rocky  Mountains  has 
been  actively  prosecuted  since  the  initial 
order  for  equipment  was  placed  with  the 
General  Electric  Company  in  September, 
1914.  The  overhead  construction,  which 
will  «mbrace  650  miles  of  single  track,  has 
been  completed  for  200  miles,  and  the 
100,000-volt  transmission  line  parallel  to 
the  tracks  has  been  completed  for  a  like 
distance,  together  with  tie-in  lines  from 
the  100,000-volt  system  of  the  Montana 
Power  Company.  The  trackage  now  ready 
for  train  operation  includes  extensive  yards 
and  sidings  at  Three  Forks,  Deer  Lodge 
and  Piedmont,  and  passing  tracks  at  other 
points.  The  first  of  the  forty-two  electric 
locomotives  has  been  delivered  to  the  rail- 
way at  Chicago. 

One  of  the  illustrations  shows  the  gen- 
eral appearance  of  the  new  type  of  trolley 
construction  and  transmission  lines.  Wood- 
pole  construction  is  used  throughout  both 
for  cross-span  and  bracket  construction. 
The  twin  4/0  trolley  wires  are  suspended 
individually  and  separately  from  the  same 
steel  catenary  and  the  hangers  of  one  trol- 
ley wire  are  located  at  points  mid-span  on 
the  other.  In  the  switching  yards  only  one 
trolley  wire  is  used. 

Substations 

Seven  substations  designed  to  supply 
power  to  the  first  half  of  the  440  miles  of 
route  have  been  completed  and  electrical 
equipment  is  being  rapidly  installed.  Com- 
plete shipments  of  transformers,  motor- 
generator  sets,  switchboards  and  other  ac- 
cessories have  been  made  for  the  stations 
first  erected,  and  the  equipment  of  four 
substations  is  practically  ready  for  opera- 
tion. Construction  crews  are  proceeding 
with  the  erection  of  the  remaining  seven 
substations  between  Deer  Lodge,  Mont.,  and 
Avery,  Idaho. 

Each  of  the  motor-generator  sets  con- 
sists of  a  60-cycle,  three-phase,  2300-volt 
synchronous  motor  direct-connected  to  two 
1500-volt  direct-current  generators.  The 
generators  are  connected  permanently  in 
series  to  supply  3000  volts  to  the  trolley. 
Each  set  is  also  provided  with  an  exciter 
at  each  end,  one  providing  excitation  for 
the  revolving  field  of  the  motor  and  the 
other  supplying  the  separately  excited  fields 
of  the  direct-current  machines. 

These  sets  are  in  general  similar  to  the 
five  1000-kw.,  2400-volt  units  in  operation 
on  the  Butte,  Anaconda  &  Pacific  Railway 
except  as  regards  voltage  and  capacity. 
One  new  feature,  however,  has  been  added. 
This  consists  of  a  longitudinal  ventilation 
of  the  core  and  field  coils  similar  to  that 
employed  in  the  GE  ventilated  railway 
motor.  The  use  of  this  method  of  cooling 
has  effected  a  considerable  reduction  in  the 
floor  space  required  per  kilowatt. 

The  motor-generator  sets  are  designed  to 


operate  inverted  in  case  the  regenerated 
power  exceeds  that  required  by  other  trains 
operating  near-by.  For  this  reason  there  is 
no  necessity  for  water  boxes  or  other 
energy-consuming  devices,  since  the  excess 
energy  is  transmitted  to  the  100,000-volt 
system. 

Transformers 

The  transformers  are  under  construction 
in  the  Pittsfield  works  of  the  General  Elec- 
tric Company.  There  are  a  total  of  thirty- 
two  of  these  units,  which  are  to  be  used  for 


110  volts  for  lighting  and  auxiliary  power 
circuits.  For  operating  the  railway  signal 
circuits  a  standard  25-kw.,  single-phase 
transformer  is  being  installed  in  each  sub- 
station stepping  up  from  2300  to  4400  volts. 

Locomotives 

Work  on  the  construction  of  the  forty- 
two  282-ton  locomotives  is  progressing 
rapidly  at  the  Erie  Works  of  the  General 
Electric  Company  and  in  the  Schenectady 
plant  of  the  American  Locomotive  Com- 
pany.    The  first  complete  locomotive  was 
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stepping  down  the  power  supply  from  the 
100,000-volt  transmission  line  to  2300  volts 
as  required  for  the  synchronous  motor-gen- 
erator sets.  These  transformers  will  be  in- 
stalled in  fourteen  substations,  which  will 
furnish  power  for  the  entire  electrification 
from  Harlowton,  Mont.,  to  Avery,  Idaho. 
There  are  twenty-three  2500-kva.  and  nine 
1900-kva.  units. 

In  addition  to  the  main  transformer 
equipment,  each  substation  will  be  fur- 
nished with  a  standard  10-kw.,  three-phase 
transformer  stepping  down  from  2300  to 
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placed  on  the  test  tracks  early  in  Septem- 
ber and  shipment  was  made  Sept.  25  as 
scheduled.  This  locomotive  has  been  taken 
in  charge  by  the  railway  company  at  Chi- 
cago and  is  now  being  exhibited  at  various 
points  on  the  Chicago,  Milwaukee  &  St. 
Paul  system  under  the  direction  of  C.  A. 
Goodnow,  assistant  to  the  president.  A 
complete  set  of  tests  indicates  that  the  loco- 
motive will  easily  exceed  the  expectations 
of  the  designers. 

The    actual    weights    of    the    completed 
freight  unit  are  as  follows: 


Lb. 

Total  weight 564,000 

Weight  on  drivers 448,000 

Weight  per  driving  axle iiB.OOO 

Weight  per  guiding  axle 29,000 


Twelve  of  the  locomotives  on  order  are 
geared  for  passenger  service  and  the  re- 
maining thirty  are  geared  for  freight  serv- 
ice. Both  freight  and  passenger  types  are 
equipped  for  regenerative  braking,  this  ap- 
paratus being  under  the  control  of  the  engi- 
neer. All  of  the  passenger  locomotives  and 
several  of  the  freight  locomotives  will  be 
equipped  with  oil-fired  steam  boilers  for 
heating  the  passenger  trains.  This  equip- 
ment will  include  ample  storage  tanks  for 
oil  and  water. 


TYPICAL   OVERHEAD    CONSTRUCTION 


Gross  Operating  Revenues  for  July  on 
the  large  steam  railroads  of  the  United 
States,  according  to  a  bulletin  issued  by  the 
Bureau  of  Railway  Economics,  were  $1,130 
per  mile,  showing  an  increase  of  $3  or  0.3 
per  cent  as  compared  with  July,  1914. 
Operating  expenses,  were  $750,  a  decrease  of 
$36  or  4.6  per  cent.  Net  operating  revenue, 
therefore,  was  $380 — -an  increase  of  $39  or 
11.5  per  cent,  and  operating  income  was 
$330 — an  increase  of  $39  or  13.3  per  cent. 
The  operating  ratio  was  66.3  per  cent,  as 
compared  with  69.7  per  cent  in  July,  1914, 
and  70.6  in  July,  1913.  Considering  the 
three  main  districts,  the  respective  ratios 
for  July,  1915,  and  July,  1914,  were  as  fol- 
lows: Eastern,  65.5  and  70.8;  Southern, 
71.4  and  75.1;  Western,  65.5  and  66.7. 
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Micaceous    Rock   Requires   Careful 
Watching 

Sir:  Under  the  caption,  "Rock  slide 
causes  second  collapse  of  subway  decking," 
and  the  subhead,  "Concealed  cracks  cause 
slide,"  in  your  issue  of  Oct.  2  it  appears 
that  the  slipping  or  sliding  of  the  layers 
of  micaceous  shift  on  each  other  was  the 
primary  cause  of  the  recent  accident  in  the 
New  York  subway.  As  some  trying  ex- 
periences have  been  had  recently  with  rock 
structure  of  this  kind  in  preparing  the 
foundations  for  two  large  dams  for  the  addi- 
tional water  supply  of  Hartford,  Conn.,  it 
may  not  be  out  of  place  at  this  time  to 
state  some  of  the  causes  and  remedies. 

The  material  accounted  for  the  most 
part  was  a  thinly  foliated  mica  schist  im- 
pregnated to  a  slight  extent  with  quartz  and 
feldspar,  and  containing  veins,  dikes  and 
irregularly-disposed  masses  of  quartz  and 
pegmatite.  After  some  exposure  to  the  air 
many  seams  showed  that  had  not  at  first 
appeared,  while  others  that  seemed  tight 
opened  up,  and  the  rock  layer  had  to  be  re- 
moved to  get  a  satisfactory  foundation. 
Several  well-defined  joint  planes  crossed  the 
formation  through  which  water  was  given 
access  to  the  depths  of  the  rock.  This 
water,  acting  on  certain  components  of  the 
rock,  produced  layers  of  hydrated  mica  hav- 
ing many  of  the  characteristics  of  graph- 
ite. In  other  cases  the  joint  planes  and 
seams  were  tightly  filled  with  very  finely 
divided  clay.  When  first  uncovered,  these 
materials  were  firm  and  the  rock  had  every 
appearance  of  solidity,  the  seams  being 
quite  tight.  After  brief  exposure  to  the 
air  the  characteristics  were  completely 
changed.  Both  the  hydrated  mica  and  clay 
became  so  unguentous  that,  had  oppor- 
tunity occurred,  there  would  undoubtedly 
have  been  considerable  rock  sliding. 

Such  conditions  are  readily  detected  on 
the  side  of  a  cutting  having  the  ends  of 
the  strata  exposed,  but  on  the  other  side 
the  treacherous  seams  are  hidden  by  ap- 
parently firm  rock  layers.  The  realization 
of  the  conditions  and  care  and  patience  in 
searching  out  and  applying  remedies  at 
length  produced  what  were  considered 
proper  conditions  for  a  foundation.  In 
general,  but  tempered  by  experience  previ- 
ously acquired,  very  extensive  use  was  made 
of  air  and  water  jets  to  try  out  the  strata. 
By  this  same  means  seams  too  small  to  ex- 
cavate were  blown  or  washed  out  and  the 
whole  mass  was  tightened  up  by  grouting. 
Without  question  the  methods  here  used 
could  also  in  many  cases  be  applied  for  the 
prevention  of  disastrous  rock  slides.  It  is 
probable  that  considerable  expense  could 
be  saved  in  the  rock  trenches  by  a  careful 
study  of  rock  conditions  both  for  prevent- 
ing unnecessary  excavations  and  for  ren- 
dering more  stable  the  foundations  of  heavy 
buildings  in  the  vicinty  of  rock  cuts. 

Caleb  Mills  Saville, 
Chief  Engineer,  Board  of  Water  Commis- 
sioners. 

Hartford,  Conn. 

[It   will    be   remembered    by   those   who 
read  the  description  referred  to  and  noted 


the  photographs  of  this  slide  reproduced 
therewith  that  the  break  was  vertical,  and 
the  rock  mass  had  dropped  off  rather  than 
slid.  It  should  be  pointed  out  that  the  gen- 
eral practice  in  New  York  subway  work  is 
to  underpin  all  buildings  in  advance  of  any 
excavation. — Editor.] 


Signs  for  Road  Detours 

Sir:  In  compliance  with  a  suggestion 
contained  in  an  editorial  in  the  Engineering 
Record  of  July  24  I  wish  to  advise  you  that 
this  department  has  ordered  detour  signs 
erected,  as  shown  on  the  accompanying  pho- 
tograph. Whenever  a  road  is  to  be  closed 
for  construction  or  for  bridge  repairs  by 
the  County  Highways  Department  there 
has  been  ordered  to  be  placed  such  signs. 


DETOUR 


COLJNTY  (JEPT.OF  HIGHWAYS 


DETOUR   SIGN,   COOK   COUNTY,   ILLINOIS 

leading   traffic   from   the  point   barricaded 
back  to  the  same  road  beyond  the  barricade. 
George  A.  Quinlan, 
Superintendent  of  Highways. 
Chicago. 


Can  Sheet-Pile   Cut-Off  Be  Driven 
in  Core  of  Old  Earth  Dam? 

Sir:  Will  any  of  your  readers  kindly 
inform  me  if  they  know  of  any  case  in 
which  interlocking  steel  piling  has  been 
used  for  repairing  a  fracture  in  the  puddle 
core  of  a  high  earthwork  dam?  Such  a 
fracture,  due  to  the  erosion  of  leakage 
water,  has  occurred  in  a  dam  about  65  ft. 
high,  and  it  is  under  consideration  to  drive 
a  row  of  piling  along  the  center  line  of 
the  puddle  core  for  a  width  of  50  ft.,  and 
to  a  depth  of  90  ft.  Under  such  circum- 
stances the  questions  arise  as  to  whether  the 
piling  might  be  expected  to  go  down  ver- 
tically, whether  it  would  reach  the  required 
depth  before  becoming  earthfast,  and 
whether  the  shocks  of  the  steam  pile  ham- 
mer would  be  likely  to  injure  the  puddle 
core.  E.  P.  HiLL. 

London. 

[Whether  the  shocks  of  the  pile  hammer 
would  be  likely  to  injure  the  puddle  core  in 
question  would  probably  depend  on  the  size 
of  the  core  and  the  material  of  which  it 
is  made.  It  does  not  seem  likely,  how- 
ever, that  a  puddle  core  of  any  size  would 
be  injured  in  any  way  by  driving  piling 
into  it.  It  has  been  found  diflJicult  to  keep 
piling  vertical  in  driving  it  to  penetrations 
much  less  than  90  ft.  unless  ^  rigid  driver 
and  proper  guide  blocks  are  used.  It  is  not 
likely  that  the  cut-off  would  be  a  success  if 
any  boulders  happened  to  be  in  the  ground 


below  the  core.  Round  piling  has  been 
driven  to  as  great  or  greater  depths  with  the 
help  of  jets,  and  there  does  not  seem  to  be 
any  reason  why  sheet  piling  could  not  be  so 
driven.  If  any  of  our  readers  have  had  ex- 
perience in  the  use  of  sheet  piling  under 
similar  conditions,  the  Engineering  Record 
will  gladly  give  space  to  their  answers  to 
the  questions  contained  in  the  above  letter. 
— Editor.] 


What  Is  Ultimate  Strength  of  Black 
Annealed  Iron  Wire  ? 

Sir:  The  writer  would  like  to  know  if 
you  or  any  of  your  readers  can  cite  him  to 
references  giving  up-to-date  and  reliable 
data  on  the  ultimate  strength  of  black  an- 
nealed iron  wire,  such  as  is  generally  used 
in  concrete  form  work.  I  am  especially  in- 
terested in  the  probable  ultimate  strength 
of  ties  formed  by  twisting  two  or  more 
strands  of  wire  together  as  is  customary  on 
wall  form  work. 

I  have  written  one  large  manufacturer 
of  wire,  and  also  to  the  U.  S.  Bureau  of 
Standards,  but  neither  is  able  to  give  me 
any  information  along  this  line.  What  data 
I  have  been  able  to  find  vary  considerably, 
and  some  of  them  have  proved  misleading  in 
my  own  practice. 

Engineer. 


Inland  Water  Transportation 

Sir:  In  an  editorial  in  the  Engineering 
Record  of  Sept.  11,  you  invite  a  discussion 
of  an  abstract  of  a  paper  by  Capt.  John  H. 
Bernhard  on  inland  water  transportation, 
published  on  page  332  of  that  issue.  The 
comments  offered  by  the  writer  will  be  con- 
fined to  the  lower  Mississippi  River  prob- 
lem. 

The  author  of  the  paper  very  properly 
places  great  emphasis  upon  the  fatal  handi- 
cap to  river  traffic  imposed  by  the  lack  of 
terminal  facilities,  with  the  truly  just  ob- 
servation that  "with  the  present  river  ter- 
minals, the  height  of  inefficiency  seems  to 
have  been  reached."  He  states,  also,  that 
''the  excessive  terminal  cost  often  offsets 
the  advantage  of  the  low  river  rate." 

The  first  and  obvious  remedy  proposed  by 
the  author  is  to  supply  these  lacking  termi- 
nals; but  that  is  easier  said  than  done. 
The  author's  proposed  device  of  providing 
floating  terminals  might  in  some  measure 
meet  the  requirements,  but  can  hardly  be 
regarded  as  other  than  a  makeshift,  as 
permanent  elevator  structures  on  the  banks 
of  the  river  are  what  is  needed.  But  here 
crops  out  a  fundamental  difficulty.  You 
cannot  have  permanent  structures  on  a 
river  with  unstable  banks.  It  is  not  suffi- 
cient that  the  structure  itself  be  on  a  per- 
manent site;  it  is  equally  important  that 
navigable  water  be  maintained  to  give  ac- 
cess to  the  structure. 

Two  notable  cases  may  be  cited  showing 
the  futility  of  building  costly  elevators  on 
permanent  sites  and  not  maintaining  means 
of  access  to  them.  In  the  early  seventies 
of  last  century  the  Anchor  Line  Steamboat 
Company  of  St-  Louis  erected  a  large  ele- 
vator in  Memphis  and  a  similar  one  in 
Vicksburg.  These  elevators  very  success- 
fully handled  a  great  volume  of  miscellane- 
ous freight  of  all  kinds.  After  a  few  years 
of  such  useful  service  both  elevators  were 
rendered  wholly  inaccessible  to  steamboats 
by  channel  changes  created  by  caving  banks 
several  miles  distant  from  their  sites,  by 
which  the  channel  in  front  of  the  elevators 
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was  in  both  cases  completely  filled  by  mud 
deposits,  and  the  buildings  fell  into  decay 
or  were  torn  down. 

If  the  problem  of  the  lower  Mississippi 
River  had  fallen  into  competent  engineer- 
ing hands  when  in  its  pristine  state,  before 
any  attempt  had  been  made  by  human 
agency  to  control  its  destructive  flood 
effects,  the  problem  presented  would  have 
been,  on  its  positive  side,  how  to  get  out  of 
the  Mississippi  River  the  greatest  possible 
uses  for  man's  needs;  and,  on  the  other 
hand,  to  prevent  the  invasion  of  the  adja- 
cent territory  by  devastating  floods. 

In  the  contemplation  of  such  a  problem 
the  first  and  obvious  thing  to  be  accom- 
plished would  have  been  to  give  perma- 
nence to  the  shore  lines  and  fixation  to  the 
line  of  flood  flow.  This  must  have  pre- 
sented itself  as  the  fundamental  basis  and 
condition  precedent  to  any  further  develop- 
ments. But  when  the  first  individual  set- 
tlers located  themselves  along  the  lower 
river  they  obeyed  the  natural  impulse  to 
throw  up  small  levees  along  the  river  banks 
to  keep  the  overflow  off  their  lands.  Settle- 
ments multiplied  and  the  levee  lines  were 
extended  until,  in  the  course  of  years,  levee 
building  developed  into  regular  systems, 
and  levees  came  to  dominate  all  activities 
toward  river  control,  the  levee  structures 
continually  growing  in  magnitude,  cost  and 
importance. 

For  a  century  past  a  continual  and  costly 
warfare  has  been  carried  on  between  levee 
building  on  the  one  hand  and  levee  destruc- 
tion by  caving  banks  on  the  other.  Of  the 
many  millions  of  dollars  that  have  been  ex- 
pended in  this  warfare  it  is  probable  that 
three-fourths  at  least  of  the  money  has 
been  ingulfed  by  the  river.  Viewing  the 
case  solely  from  a  levee  standpoint,  experi- 
ence has  abundantly  shown  that  a  system 
of  flood  protection,  consisting  of  a  conjunc- 
tion of  levee  building  and  caving  banks,  is 
self-limiting  and  largely  abortive. 

Appropriations  for  the  Mississippi  River 
by  the  Federal  Government  have  been  made 
mainly  in  response  to  appeals  for  the  build- 
ing of  levees  made  by  riparian  owners,  to 
whose  eyes  the  importance  of  bank  protec- 
tion has  been  obscured  by  the  more  immi- 
nent necessity  to  them  of  interposing  levees 
between  their  property  and  the  floods. 

It  is  gratifying  to  note  that  during  the 
past  two  or  three  years  there  has  been  a 
growing  realization  of  the  importance  of 
bank  protection,  which,  it  is  hoped,  shall 
develop  into  a  popular  demand  that  specific 
provision  shall  be  made  in  appropriation 
billa  for  this  branch  of  river  work,  which 
provision  has  never  been  made  hereto- 
fore. To  those  authorities  who  deprecate 
efforts  to  further  improve  the  channel  of 
the  Mississippi  River  on  the  ground  that 
it  has  now  greater  capacity  for  navigation 
than  is  being  utilized,  let  the  following  pic- 
ture be  presented:  Let  us  postulate  a  river 
channel  from  Cairo  to  the  Gulf  of  Mexico 
with  a  least  depth  of  low  water  of  25  ft., 
ranging  up  to  75  ft.  at  maximum  flood 
stages.  Let  us  assume  stable  shore  lines 
upon  which  have  been  erected  all  proper 
facilities  for  handling  freight,  and  perma- 
nent levee  lines  between  which  the  whole 
flood  flow  is  confined.  Let  us  proceed  down 
the  river  from  Cairo  to  its  mouth  at  mid- 
stage  on  a  vessel  drawing  30  ft.,  and  its 
bow  pointing  to  the  head  of  the  Panama 
Canal  1400  miles  across  the  Gulf. 

Can  it  be  supposed  that  such  a  channel, 
reaching  from  the  Gulf  coast  over  a  thou- 
sand miles  northward  into  the  heart  of  a 


region  of  high  industrial  development, 
would  not  be  teeming  with  busy  traffic? 
And  supposing  that  such  a  channel  has  been 
created  in  the  main  trunk  of  the  river  up 
to  Cairo;  would  such  development  halt 
there,  or  would  not  rather  this  main  trunk 
become  the  stem  from  which  would  grow  a 
similar  full  development  of  navigation  in 
all  its  branching  tributaries? 

The  remaining  vital  question  is:  Can 
this  achievement  be  realized,  and  how? 
Given  permanent  shore  lines  and  fixation 
of  the  line  of  flood  flow,  the  necessary  work 
would  be  practically  accomplished  and  any 
auxiliary  work  needed  would  follow  with- 
out doubt.  '■ 

The  writer  has  assumed  a  dogmatic  tone 
that  may  seem  to  savor  of  ignorance  or 
arrogance,  or  both,  made  necessary  by  the 
brevity  of  treatment  of  so  large  a  subject; 
but  these  expressions  are  well  matured  con- 
victions, based  upon  long  study,  reflection 
and  observation  upon  the  most  important 
river  problem  that  presents  itself  to  Amer- 
ican engineers.  T.  G.  Dabney. 

Clarksdale,  Miss. 


Sir:  In  your  issue  of  Sept.  11,  page  332, 
you  devote  considerable  space  to  an  abstract 
of  a  discussion  by  Captain  Bernhard  in- 
tended to  show  the  desirability  of  larger, 
expenditures  by  the  National  Government 
for  the  construction  and  development  of 
waterways.  This  seems  to  be  based  on  two 
fallacies  which,  in  the  writer's  opinion, 
vitiate  the  whole  argument — one,  which  was 
long  ago  exploded,  that  the  cost  of  inland 
water  transportation  is  only  the  cost  of 
operating  the  vehicles  (vessels,  barges  or 
whatever  they  may  be),  and  the  other,  that 
because  some  commodities  are  transported 
by  railroads  at  less  than  the  average  rate 
for  the  whole  country,  therefore,  any  lower 
rates  represent  a  loss  to  the  transportation 
company,  which-  has  to  be  made  up  out  of 
higher  rates  between  non-competitive 
points. 

No  theory  of  establishing  "rates"  can  be 
entirely  satisfactory  to  everyone,  but  a  con- 
siderable experience  with  other  systems 
based  on  zones,  distance,  etc.,  has  shown  to 
the  satisfaction  of  the  writer  that  they 
have  at  least  as  many  objections,  even 
though  of  a  different  kind,  as  the  theory 
of  basing  them  on  "what  the  traffic  can 
bear."  or.  as  it  is  better  expressed,  "the 
rate  which  will  move  the  traffic." 

There  can  be  no  question  of  the  cheap- 
ness of  transportation  on  natural  water- 
ways, but  even  then  the  cost  of  trucking  at 
each  end  mav  nullify  the  advantages  when 
compared  with  railway  transportation, 
which  brings  the  freight  directly  to  the  fac- 
tory siding.  Water  transportation  might 
be  cheaper  for  transfer  between  ocean- 
going steamers  and  inland  points  reached 
by  natural  waterways,  but  these  are  very 
few  and  a  very  small  proportion  when  com- 
pared with  the  thousands  of  factories  with 
railway  sidings  on  the  property  which 
brings  them  in  touch  with  every  foot  of  the 
country  and  also  with  mo.st  docks  and  ocean 
terminals. 

A  very  fair  example  of  the  arguments  of 
those  who  favor  the  expenditure  of  Gov- 
ernment money  for  artificial  waterways  is 
the  complaint  of  the  lack  of  care  in  keeping 
the  Mississippi  River  channels  marked.  It 
is  possible,  of  course,  but  highly  improb- 
able, that  the  cost  of  doing  this  is  charged 
against  the  river  traffic;  if  not,  why  not 
ask  the  National  Government  at  the  expense 
of  the  general  public  to  install,  operate  and 


maintain  efficient  signaling  systems  on  the 
railways  and  guarantee  everybody  immu- 
nity from  accident? 

It  would  seem  to  be  of  interest  to  ask 
Captain  Bernhard  to  capitalize  the  expendi- 
tures to  date  on  the  Mississippi  River  and 
its  tributaries,  add  the  annual  interest 
charges  to  the  traffic,  and  then  tell  us  what 
the  cost  of  transportation  might  be,  even 
making  all  allowances  for  protection  of  ad- 
jacent lands  from  floods  and  assuming  a 
volume  of  traffic  which  might  move  at  such 
rates  as  would  be  possible  on  this  basis. 
This  has  been  done  for  the  Erie  Canal  and 
we  know  that  is  hopelessly  outclassed  as  a 
transportation  machine,  though  Captain 
Bernhard  apparently  does  not  consider  the 
cost  of  construction  as  an  item  worth  con- 
sidering, or  one  which  should  be  paid  for 
by  the  traffic.  Fred  Lavis, 

Consulting  Engineer. 

New  York  City. 


Filing  Engineering  Clippings 

Sir:  Possibly  the  following  method  of 
filing  clippings  on  engineering  subjects  may 
be  of  interest  to  young  engineers  who  find 
that  bound  volumes  require  too  much  space. 

Procure  a  box  of  envelopes  and  with  each 
one  upside  down  write  in  both  (now  upper) 
corners  of  the  front  side  the  same  number, 
numbering  the  separate  ones  consecutively. 
Place  the  clippings  one  in  each  envelope. 
Turn  the  flaps  in  over  the  clippings,  which 
will  prevent  their  falling  out. 

For  the  file  use  twenty-six  looseleaf  note- 
book leaves,  binding  them  together  with 
paper  fasteners.  Devote  one  page  to  each 
letter  in  the  alphabet. 

The  advantage  in  using  the  loose  leaves 
is  that  as  soon  as  a  page  is  filled  it  can  be 
removed  and  another  substituted  for  it  con- 
taining the  same  subjects  rearranged  in 
alphabetical  order. 

Read  each  article  thoroughly  and  index 
the  main  subject  and  all  minor  subjects. 
By  minor  the  writer  means  cost  data  on 
forms  or  labor,  methods  of  erection,  or 
special  designs,  etc.  Each  of  these  should 
be  indexed  under  the  proper  letter,  and  on 
the  right-hand  side  of  the  page  write  the 
number  of  the  envelope  in  which  the  article 
may  be  found.  Thus  by  referring  to  the 
index  the  number  of  the  envelope  contain- 
ing the  article  that  includes  the  desired  in- 
formation can  be  instantly  obtained. 

Henry  A.  Burr, 
Railway   Draftsman   and   Designer,   Nash- 
ville, Chattanooga  &  St.  Louis  Railway. 

Nashville,  Tenn. 


The  Effect  of  Preservatives  on  the 
strength  of  timber  is  reported  by  H.  S. 
Betts  and  J.  A.  Newlin  in  Bulletin  286, 
U.  S.  Department  of  Agriculture,  in  which 
results  of  bending  tests  on  bridge  stringers, 
both  untreated  and  treated  by  commercial 
creosoting  methods,  are  given.  Loblolly 
pine,  longleaf  pine  and  Douglas  fir  of  ordi- 
nary stock  sizes  (8  x  16  in.)  were  used,  and 
supplementary  tests  on  small  clear  pieces 
cut  from  the  specimens  were  made.  The 
deductions  are:  That  timber  may  be  very 
materially  weakened  by  preservation  proc- 
cesses,  although  creosote  in  itself  does  not 
appear  to  weaken  it;  that  a  process  which 
may  seriously  injure  one  timber  may  not 
affect  another,  and  that  the  same  treatment 
may  have  a  different  effect  upon  different 
pieces,  depending  on  form,  size  and  condi- 
tion when  treated. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Backfilling  Wagons,  Truck  and  Shov- 
el Make  Record  on  Sewer  Job 

BY  mounting  triangular  3-yd.  boxes 
on  two  ordinary  wagon  bodies  and 
utilizing  a  6-yd.  motor  truck,  a  Chicago 
contractor  was  able  to  complete  21,2 
blocks  of  5y^;-ft.  brick  sewer  in  five  days 
and  to  keep  the  street  clean  while  the  work 
was  being  done.  The  following  notes  are 
taken  from  the  Excavating  Engineer:  The 
top  of  the  box  is  10  ft.  above  ground  and 
the  floor  forms  a  chute  starting  at  the  top 
on  the  outside  and  extending  at  a  45-deg. 
angle  past  the  side  of  the  wagon  for  a 
distance  of  about  3  ft.  This  overhang  is 
sufficient  to  permit  discharging  the  material 
into  the  trench  and  still  keep  the  wheels 
of  the  wagon  from  crumbling  the  edge  of 
the  trench.  The  discharge  gate  consists  of 
a  door,  hinged  at  the  top,  controlled  by  a 
lever  beside  the  driver's  seat. 

The  sewer  is  part  of  the  readjustment 
made  necessary  by  reason  of  the  new  Union 
Station.  It  is  a  S^/^-ft.  circular  brick  sewer 
2V2  blocks  long  on  Canal  Street  alongside 
the  Chicago  &  North  Western  Railway 
station.  The  first  half  block  was  excavated 
in  tunnel  by  hand  on  account  of  railroad 
tracks.  The  remainder  was  excavated  by  a 
revolving  shovel  with  a  %-yd.  dipper  on  a 
dipper  handle  30  ft.  long.  The  trench  was 
from  14  to  20  ft.  deep  and  1^,  ft.  wide. 
The  tough  blue  clay  with  occasional 
boulders  required  little  bracing.  The  aver- 
age advance  was  from  60  to  85  ft.  per  10-hr. 
day.  The  shovel  worked  on  a  set  of  six 
3  X  24-ft.  platforms  straddling  the  trench. 
The  platforms  consisted  of  two  12  x  12-in. 
timbers  armored  on  the  inside  by  a  %-in. 
plate.  These  timbers  were  separated  by  a 
14-ft.  12  x  12-in.  stick  with  the  center  cut 


away  for  the  insertion  of  steel  straps,  on 
which  was  hung  a  ring  for  handling. 

In  addition  to  the  shovel  crew,  there  were 
four  men  in  the  trench  shaping  the  forms, 
handling  braces  and  assisting  in  moving 
the  platform  forward.  Two  men  tamped 
the  backfill.  The  two  brick  layers  were 
assisted  by  three  passers  and  one  man  car- 
rying mortar.  With  this  crew  the  work 
was  completed  between  Aug.  2  and  12,  five 
days  being  lost  on  account  of  rain.  The 
W.  J.  Newman  Company  was  the  con- 
tractor. 

Machine  Built  at  Panama  Canal 
Shifts  Track  on  Dumps 

THE  main  dumps  for  disposing  of  ex- 
cavated material  on  the  Panama  Canal 
were  started  from  trestles  constructed  for 
the  purpose,  and  when  filled  out  as  far  as 
the  spreader  would  reach  the  track  was 
shifted  to  one  of  the  edges  of  the  dump. 
The  track-shifter  illustrated  herewith  was 
devised  on  the  Isthmus  for  this  work  and 
was  described  in  a  paper  presented  to  the 
International  Engineering  Congress  in  San 
Francisco  last  month  by  Maj.-Gen.  George 
W.  Goethals,  governor  of  the  Canal  Zone. 
The  track-shifter  consisted  of  a  boom, 
with  suitable  tackle,  extending  from  a  flat- 
car  out  over  the  track  in  advance  of  the 
car,  which  lifted  the  track  bodily,  ties  and 
all,  from  its  bed.  Another  boom,  lying  in 
a  practically  horizontal  position,  and  also 
equipped  with  tackle,  extended  out  at  an 
angle  to  the  side  of  the  car,  and  was  used 
for  pulling  the  track  to  one  side  or  an- 
other. For  operating  the  booms,  the  car 
was  equipped  with  an  engine  similar  to  the 
ordinary  hoisting  engine.  At  first  the 
track-shifter  only  moved  a  section  of  track 
5  ft.  sideways  at  a  time,  but  it  was  later 
improved  so  that  the  track  could  be  thrown 
over  9  ft.  at  one  operation.  On  one  occa- 
sion, at  the  Tabernilla  dump,  li/4  miles  of 
track  were  shifted  12  ft.  from  the  original 
position  in  1  hr.  and  50  min.    Ten  of  these 


SHIFTS    TRACK    i)    FEET   AT   A    TIME 

machines  were  made  on  the  Isthmus  and 
used  on  the  work.  To  facilitate  this  track 
shifting,  the  track  had  one  free  end  and 
was  made  more  flexible  by  an  occasional 
switch-point  in  laying  the  rails. 


PILING  DIRT  ON   STREETS  AND  REHANDLING  AVOIDED  BY  USING  THESE  WAGONS 


Railroad  Mixing  Plant  Has  Bins  on 
Mixer  Car  Fed  by  Crane 

By  M.  B.  UHRICH 
Assistant  Engineer,  Erie  Railroad,  Jamestown,  N.  Y. 

THE  UNUSUAL  mixing  plant  illustrated 
herewith  is  proving  itself  very  efficient 
and  profitable  in  the  construction  of  the 
heavy  concrete  retaining  walls  and  bridge 
abutments  necessary  for  the  work  of  sep- 
arating the  grades  of  the  Erie  Railroad 
Company  from  those  of  three  of  the  busiest 
streets  in  the  city  of  Jamestown,  N.  Y. 

This  work,  being  done  by  Mahoney  & 
Swanson,  a  local  firm,  has  been  in  progress 
since  the  spring  of  1913,  and  although  the 
amount  of  concrete  in  place  to  date  seems 
small,  the  actual  time  of  mixing  and  placing 
is  very  little.  Considerable  trouble  was  met 
with  in  the  beginning  owing  to  the  sub- 
surface conditions.  After  the  cofferdams 
were  completed  and  the  foundations  pre- 
pared the  mixing  and  placing  went  quite 
rapidly. 

The  whole  plant  consists  of  two  Brown- 
hoist  locomotive  cranes,  two  electric  pumps 
and  a  Foote  mixer  placed  on  a  flat  car, 
which  is  equipped  with  an  elevating  tower 
and  hoist  and  bins  for  the  sand  and  broken 
stone.  The  locomotive  cranes  are  mounted 
on  standard-gage  trucks,  one  having  a 
36-ft.  and  the  other  a  48-ft.  boom.  These 
machines,  equipped  with  a  steam-hammer 
and  clam-shell  buckets,  drive  and  draw  all 
the  sheet  piling  and  do  all  the  excavating. 
The  one  with  the  longer  boom  forms  the 
link  between  the  loaded  cars  of  material 
and  the  mixing  plant. 

This  mixing  plant  was  designed  by  Mr. 
Swanson  of  the  firm  and  detailed  and  built 
by  the  Foote  Manufacturing  Company.  An 
elevating  tower  is  attached  to  the  front  end 
of  the  car,  which  allows  the  bucket  to  be 
lowered  to  the  floor  level.  It  is  38  ft.  high 
from  the  rail  and  elevates  the  concrete 
35  ft.  Next  to  this  and  on  the  end  of  the 
car  floor  is  a  three-sack-batch  mixer  which 
discharges  over  the  end  of  the  car  into  the 
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time  tuse  may  be  lighted  more  readily  than 
by  splitting,  according  to  the  United  States 
Bureau  of  Mines.  This  way  of  lighting  a 
fuse  was  originated  by  W.  C.  Cope,  of  the 
explosives  chemical  laboratory  of  the  bu- 
reau in  Pittsburgh,  and  is  the  result  of  con- 
siderable experience  in  blasting  operations. 
It  is  obvious  that  this  method  may  be  used 

nly  when  but  one  piece  of  fuse  is  to  be 
lighted,  as  where  several  charges  are  to  be 

'•ed  at  once  the  time  interval  between  the 
itrnitions  would  be  too  long.  The  method, 
however,  would  be  applicable  to  mud-cap- 
ping and  block-holding  on  construction 
work. 

In  case  safety  matches  are  not  at  hand, 
the  ordinary  household  match  may  be  used 
by  placing  one  match  against  the  powder 
core  and  then  lighting  another  and  quickly 
touching  it  to  the  first  one.  Either  way  is 
said  to  produce  better  results  than  the  old 
method  of  splitting  the  end  of  the  fuse. 


TOWER   BUILT    BEYOND    END   OF    CAR   ALLOWS    BUCKET    TO    DROP    LEVEL    WITH    FLOOR 


elevator  bucket.  The  charging  bucket  on 
the  other  side  of  the  mixer  is  partitioned, 
each  of  the  two  compartments  having  iron 
cleats  riveted  to  the  sides,  by  means  of 
which  the  stone  and  sand  are  measured.  On 
the  other  end  of  the  car  is  a  two-drum" 
hoist,  which  operates  the  feed  bucket  and 
elevator.  Both  the  mixer  and  the  hoist  are 
driven  by  electricity. 

Between  these  two  machines  and  sup- 
ported on  a  heavy  framework  is  a  V-shaped 
bin  which  holds  about  a  carload  of  material. 
This  is  equipped  with  an  adjustable  par- 
tition to  meet  the  requirements  of  different 
mixtures.  This  bin  discharges  directly  into 
the  feed  bucket,  and  is  as  low  as  possible 
to  allow  clearance  enough  for  the  bucket 
to  be  raised  and  lowered.  Its  top  extends 
the  full  length  of  the  car.  The  material  is 
dropped  into  this  bin  by  the  crane.  De- 
flectors placed  on  the  top  of  the  bin  avoid 
spilling  and  waste. 

The  mixer  is  set  in  on  a  track  opposite 
the  foundations  or  forms  to  be  filled  bv 


This  scheme  requires  two  tracks  for 
operation,  but  it  occasionally  happens  that 
only  one  is  available.  There  is  more  switch- 
ing to  be  done  then,  of  course,  as  the  crane 
has  only  one  car  of  material  within  reach. 
The  cement  car  is  placed  at  the  nearest  con- 
venient point  and  unloaded  on  platforms 
which  are  carried  to  the  mixer  by  the  crane 
as  it  switches  the  other  materials.  Little 
or  no  time  is  lost  in  this  operation,  depend- 
ing on  the  distance  to  the  switching  tracks. 

The  usual  force  necessary  to  operate  this 
plant  is  one  engineer  and  one  fireman  on  the 
crane,  one  man  on  the  mixer,  one  man  on 
the  hoist,  two  men  on  the  binds  and  three 
men  handling  the  cement. 

This  mixing  plant  has  a  maximum 
capacity  of  20  yd.  an  hour,  and  when  two 


Standard  Motor  Truck  and  Trailer 
Operated  as  a  Unit 

THAT  THE  contractor  is  fast  coming  to 
realize,  under  certain  conditions,  the 
value  of  the  motor  truck  as  a  method  of 
haul  and  with  his  usual  perspicacity  is  not 
slow  in  adapting  it  to  his  needs  when  aided 
by  the  manufacturer  is  evidenced  in  the 
accompanying  photographs. 

By  removing  the  regular  body  of  their 
motor  truck  and  fastening  a  Martin  fifth 
wheel  to  the  rear  frame  of  the  chassis,  a 
Kansas  City  company  combined  a  S^o-ton 
Kelly-Springfield  motor  truck  and  a  5-cu. 
yd.  Bulldog  dump  wagon  as  one  unit  with- 
out destroying  the  individuality  of  the  mo- 
tor truck.  The  dump  wagon  weighs  5000 
lb.  and  with  5  cu.  yd.  of  stone  the  total 
trailing  load  is  about  12,500  lb. 

At  the  conclusion  of  this  particular  use 
of  the  truck  its  regular  body  was  replaced 
and  the  machine  was  ready  for  other 
service. 


THIS  AUTOMOBILE 
TRUCK  AND  WAGON 
WERE     CONVERTED 


the  locomotive  crane,  which  operates 
directly  behind  it.  In  the  rear  and  within 
reach  of  the  crane  is  a  car  of  sand.  On  an 
adjacent  track  and  opposite  the  mixer  is 
the  box  car  containing  the  cement,  and  in 
the  rear  of  thi.s  is  a  car  of  stone.  The 
crane  easily  unloads  the  sand  and  stone 
into  the  bin  faster  than  they  are  used,  and 
does  its  own  switching,  removing  the  empty 
cars  and  bringing  up  full  ones  without  de- 
laying the  work.  This  leaves  only  the 
cement  to  be  moved  by  hand,  which  is  easily 
done,  using  a  platform  from  the  mixing  car 
to  the  cement  car. 


INTO  A  TRAILER 
UNIT  FOR  SPECIAL 
SERVICE 


tracks  are  in  use,  reaches  an  efficiency  of 
98.6  per  cent.  When  only  one  track  is  avail- 
able the  eflSciency  varies  from  92  to  66  per 
cent,  averaging  84  per  cent  for  the  past 
season. 


How  Powder  Fuse  May  Be  Lighted 
Without  SpHtting 

BY  HOLDING  a  safety  match  against 
the  powder  core  at  the  end  of  the  fuse 
and  drawing  the  match  box  across  the 
match,  causing  the  match  and  powder  core 
to    inflame    immediately,    a    black    powder 


The  accompanying  photographs  show  the 
combination  which  enabled  the  W.  M.  Spen- 
cer Crushed  Rock  Company  to  make  four 
20-mlle  trips,  or  80  miles  per  day,  deliver- 
ing 20  cu.  yd.  of  crushed  rock.  The  20-mile 
trips  averaged  214  hr.,  which  included 
loading  and  unloading  the  trailer.  About 
20  gal.  of  gasoline  and  from  Vo  to  %  qt. 
of  oil  was  u.sed  per  day.  The  roads  over 
which  the  runs  were  made  were  in  good 
condition  and  only  a  small  fraction  were  of 
the  ordinary  dirt  type.  However,  grades 
as  high  as  5  per  cent  had  to  be  climbed. 

A  trip  of  approximately  50  miles  was 
made  from  Kansas  City  to  Independence, 
Mo.,  and  return  in  5  hr.  50  min.,  loading 
the  wagon  with  SVk  cu.  yd.  of  crushed  rock 
and  ten  100-lb.  sacks  of  cement,  the  latter 
being  placed  on  top. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Seek  to  Compel  Water  Company  to 
Install  Filtration  Plant 

Efforts  are  being  made  to  force  a  compro- 
mise between  the  East  Chicago  &  Indiana  Har- 
bor Water  Company,  the  cities  involved  and 
the  Indiana  State  Board  of  Health  in  the  con- 
troversy in  which  the  board  of  health  seeks 
to  compel  the  company  to  install  a  filter  sys- 
tem. The  board  allowed  the  question  to  go 
over  until  its  next  meeting,  probably  some  time 
in  November,  pending  an  attempt  of  Mayor 
Frank  Callahan  of  Indiana  Harbor  to  arrive  at 
an  understanding  with  the  officials  of  the 
water  company  on  the  filtration  problem. 
Under  the  laws  of  Indiana  the  State  Board  of 
Health  has  power  to  order  the  installation  of 
such  a  filtration  system  and  officials  of  the 
board  said  that  unless  the  Mayor  and  the 
company  settled  the  matter  it  would  prob- 
ably enter  an  order  in  the  case. 

American  Society  Recommends  Co- 
operative Plans  for  Investigtaions 

At  the  regular  meeting  of  the  American 
Society  of  Civil  Engineers  Oct.  20,  in  New 
York  City,  F.  zur  Nedden  presented  a  paper 
on  "Induced  Currents  of  Fluids."  Secretary 
Hunt  read  written  contributions  from  Dr.  C. 
G.  P.  DeLaval  and  Clemens  Herschel,  and 
John  C.  Trautwine,  Jr.,  discussed  the  paper. 
After  the  closing  remarks  by  Mr.  Nedden,  sug- 
gesting the  need*of  more  co-operation  in  the 
conduct  of  experiments,  Mr.  Trautwine  offered 
a  resolution  recommending  that  the  Board  of 
Directors  take  the  necessary  steps  to  promote, 
through  the  U.  S.  Bureau  of  Standards  and 
the  Engineering  Foundation,  a  systematic  plan 
of  co-operative  tests  which  would  prevent 
duplication  and  waste. 


A.  S.  M.  I.  Adopts  Patented  Paving  Specifications 
After  Strenuous  Debate 

Four-Day  Convention  at  Dayton  Enlivened  by  Discussion  on  Fifty  Papers 
and   Reports — Pioneer  Activated  Sludge  Plant  at   Milwaukee   Described 


The  adoption  of  standard  specifications  for 
bituminous  pavements  proved  to  be  the  storm 
center  of-'the  Dayton  convention  of  the  Amer- 
ican Society  of  Miunicipal  Improvements,  Oct. 
12,  13,  14  and  15.  After  battling  with  the 
convention  the  greater  part  of  an  afternoon 
session  until  7  p.  m.  and  holding  fifty-one 
active  members  to  a  final  vote  of  32  to  19,  the 
majority  report  of  the  sub-committee  went 
down  to  defeat  with  colors  still  flying.  As 
adopted  the  minority  report  sets  forth  as 
standards  of  the  society  specifications  for 
Bitulithic  pavement  under  the  Warren 
Brothers  patents  and  for  a  pavement  similar 
to  one  laid  under  the  so-called  Topeka  specifica- 
tions which  the  Warren  Brothers  concede  will 
not  infringe.  Opinions  differed  as  to  whether 
a  pavement  with  the  mixtures  proposed  will  or 
will  not  be  as  good  as  the  Topeka  pavement. 
Among  the  fifty  reports  and  papers  there  was 
important  action  taken  in  revising,  defining 
and  co-ordinating  the  duties  of  the  standing 
committees.  T.  Chalkley  Hatton's  paper  on 
"The  Pioneer  Plant  for  Treating  Sewage  by 
the  Activated  Sludge  Process,"  abstract  of 
which  appeared  on  page  48  of  the  Engineering 
Record  of  Oct.  16,  marked  the  first  presenta- 
tion of  details  of  this  installation. 

Revise  Wood  Block  Specifications 

Numerous  changes  in  the  specifications  on 
wood  block  proposed  last  year  were  made  fol- 
lowing four  papers  on  various  mooted  ques- 
tions on  wood  block  by  J.  W.  Howard,  P.  C. 


Reilly,    Hermann    von    Schrenk    and    E.    R. 
Button. 

This  specification,  according  to  the  predic- 
tions of  those  familiar  with  the  general  situ- 
ation, was  to  have  been  the  sensation  of  the 
convention,  but  because  of  the  alleged  "closed" 
preserving  oil  clauses  it  was  finally  put  over 
to  another  year  with  the  request  that  the  in- 
coming committee  furnish  for  the  printed  pro- 
ceedings additional  clauses  for  oils  not  com- 
ing within  the  range  of  those  specified.  To 
the  casual  delegate  Hermann  von  Schrenk's 
paper,  containing  numerous  examples  of  old 
pavements  in  which  various  kinds  of  oil  had 
been  effective  as  a  preservative  for  many  years, 
largely  removed  the  quality  of  the  oil  as  the 
criterion  of  the  success  or  failure  of  wood  block 
paving  and  centered  interest  on  the  details  of 
treatment  and  methods  of  laying.  Another 
telling  argument  for  internal  harmony  of  the 
warring  wood  block  interests  was  the  state- 
ment of  Eugene  W.  Stern,  chief  engineer  of 
the  Bureau  of  Highways,  Borough  of  Man- 
hattan, New  York  City,  to  the  effect  that  no 
wood  block  paving  was  being  laid  in  the  Bor- 
ough of  Manhattan  in  1915  because  of  strenu- 
ous objections  by  250  representative  street 
users  to  certain  characteristics  of  wood  block, 
which  Mr.  Stern  believed  could  be  much  im- 
proved. Whether  or  not  the  closed  specifica- 
tion advocates  (if  there  are  such)  saw  defeat 
awaiting  them,  the  fact  remains  that  the  de- 
cision as  to  specifications  for  oil  are  now  en- 
trusted   to    the    engineer    and    all    producers 


Latest  Slide  at  Panama  Which  Has  Closed  Canal  to  Traffic  for  an  Indefinite  Period 


Photo,  Modern  fhoto  6«rv»c« 
A  LENGTH  OF  1300  FEET  IS  INVOLVED,  AND  FOR  PART  OF  THE  DISTANCE,  AS  THIS  VIEW  SHOWS,  THE  CHANNEL  IS  PRACTICALLY  CLOSED 
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Engineers  Responsible  for  Construction  of  Panama-Pacific 


Left  to  Right— U  F.  Laurey.  aseistant  electrical  and  mechanical  engineer  of  the  Exposition  statt;  H.  D.  Dewell,  chief  structural  engineer;  Shirley  Baker, 
assistant  director  of  works:  Harris  D.  H.  Connick,  director  of  works:  C.  S.  Scott:  William  H.  Crocker,  chairman  of  committee  on  buildings  and  grounds;  Theodore 
Uon:  John  A.  Brashear;  Prof.  C.  D.  Hanc;  J.  J.  Carty:  C.  C.  Vogelsang,  commi^ssloner  of  the  Exposition:  F.  L.  Hutchinson;  Calvin  W.  Rice;  Lieut. -Commander 


have  a  competing  chance.  Some  of  the  changes 
in  the  specification  finally  submitted  as  in- 
formation widen  the  wood  clauses  to  admit 
some  of  the  Cuban  pines,  reduce  the  specific 
gravity  of  the  oil  at  38  deg.  C.  to  a  value  of 
from  1.06  to  1.12,  define  the  steaming  and 
vacuum  treatment  more  closely  to  insure  pene- 
tration of  the  sapwood,  insist  on  wetting  be- 
fore laying,  advocate  laying  on  a  1-in.  1:3 
mortar  bed  or  on  sand  containing  10  to  25 
per  cent  of  clay,  laying  closely  instead  of 
loosely  and  filling  joints  with  sand  or  bitumen. 

Other  Paving  Standards  Little  Changed 

Brick  paving  specifications  were  not  ma- 
terially changed.  They  now  permit  the  use  of 
wire-cut  lug  brick.  Suggestions  were  made 
to  investigate  vertical  fibre  brick.  Before  the 
sub-committee  the  National  Paving  Brick  Man- 
ufacturers' Association  strongly  advocated  the 
adoption  of  the  standards  recently  adopted  by 
the  American  Society  for  Testing  Materials, 
but  no  action  was  taken. 

Minor  changes  only  were  made  in  the  as- 
phalt specifications.  The  clauses  in  regard  to 
contours  after  5  years  were  considered  too 
severe.  Instead  of  requiring  no  deviation  be- 
yond %  in.  in  4-ft.  distances,  the  new  require- 
ment is  hi  in.  in  3  ft. 

A.  H.  Blanchard  presented  as  a  guide  rather 
than  as  a  standard  a  specification  for  a  bitu- 
minous concrete  pavement  having  but  one  prod- 
uct of  a  stone  crushing  plant. 

Specifications  for  one  and  tWo-course  con- 
crete pavement  followed  closely  those  of  the 
American  Concrete  Institute.  However, 
clauses  for  joints  and  reinforcing  were  omitted 
and  simply  referred  to  in  a  footnote  as  items 
for  the  engrineer  to  determine  locally. 

Crushing  tests  for  stone  block  were  omitted 
and  the  French  test  for  wear  inserted. 
Opinions  differed  as  to  the  value  of  gravel 
in  pinning  the  blocks  together.  It  was  con- 
tended that  the  difficulty  in  getting  the  filler 
to  the  bottom  more  than  offset  the  pinning  ad- 
vantage. 

Dr.  Rudolph  Hering  presented  two  changes 
in  the  sewer  pipe  specification.  The  first  omits 
the  details  of  joints  for  reinforced  concrete 
pipe  and  the  second  adds  the  words  "without 
collapse"  in  the  clause  relating  to  tests  on 
reinforced  concrete  pipe. 

Garbage  Disposal 

J.  E.  Barlow,  director  of  public  service, 
Dayton,  described  conditions  in  his  city  since 
Jan.  1,  when  burying  of  the  material  began, 
using  workhouse  men.  He  also  told  of  a  new 
50-ton  plant  in  the  course  of  construction. 

Valuable  data  were  presented  on  operation 
of  the  Atlanta  high  temperature  destructor  by 


E.  R.  Conant,  chief  engineer. 

The  report  of  the  committee  on  garbage  and 
street  cleaning,  John  T.  Fetherston,  chairman, 
indicated  a  rapidly  growing  tendency  toward 
the  use  of  motor  trucks  for  both  purposes. 

Introspective  Investigation 

The  introspective  report  of  the  committee 
on  committees,  of  which  A.  P.  Folwell  was 
chairman,  recommended  dividing  the  subject 
of  streets — surface,  sub-surface  and  super- 
surface — among  additional  committees,  inas- 
much as  paving  proper  seems  to  have  usurped 
the  attention  of  the'  present  committee.  The 
six  heads  suggested  and  accepted  by  the  con- 
vention are  street  paving,  sidewalks  and  street 
design,  city  planning,  parks  and  parkways, 
street  lighting,  traffic  and  transportation. 

Society   Affairs 

Charles  C.  Brown,  secretary,  reported  an 
active  membership  of  339,  100  having  been 
lost  during  the  year  and  43  new  members  ob- 
tained. Receipts  for  the  year  total  $2,972.45 
and  expenditures  were  $3,349.60,  the  deficit 
being  drawn  from  the  surplus  funds. 

The  next  convention  will  be  held  in  Newark, 
N.  J.,  under  the  following  newly  elected  offi- 
cers: President,  A.  F.  Macallum;  vice-presi- 
dents, N.  S.  Sprague,  J.  B.  Hittell  and  E.  R. 
Conant;  secretary,  C.  C.  Brown,  Indianapolis; 
treasurer,  W.  B.  Howe. 


Indiana  Ruling  Frees  Owner  From 
Liability  for  Material  Bills 

Judge  Rochford  of  the  Marion  County  (Ind.) 
Superior  Court  held  in  a  case  recently  decided 
that  the  owner  of  a  building,  which  is  erected, 
cannot  be  held  responsible  for  the  payment 
of  material  bills  contracted  for  by  the  indi- 
vidual who  is  under  contract  with  the  owner 
to  pay  all  material  bills.  The  remedy  of  the 
seller  of  material  for  which  a  contractor  does 
not  pay  is  to  sue  the  contractor,  and  not  to 
file  a  lien  against  the  building  into  which  the 
material  has  been  put,  the  Court  held. 

Judgments  have  been  given  often  in  In- 
diana in  favor  of  the  seller  of  material.s 
against  the  owners  of  property  in  which  ma- 
terials used  were  not  paid  for  by  the  con- 
tractor. Judge  Rochford,  however,  held  that 
when  a  building  is  being  erected  under  contract 
and  the  contractor  fails  to  pay  his  material 
bills,  the  only  action  that  can  lie  is  against  the 
contractor.  The  decision  was  madf  in  the  case 
in  which  S.  S.  Rhodes  &  Son  sued  Grace  Sel- 
vage, Joseph  W.  Selvage,  C.  C.  Wynn,  con- 
tractor, and  others  for  a  judgment  of  $700  for 
material   put  into  two  houses  being  built  by 


Wynn  for  Selvage.  Judge  Rochford  said  the 
testimony  disclosed  that  Wynn  was  under 
contract  to  build  the  houses  and  he  held  that 
the  Selvages  could  not  be  held  responsible.  A 
judgment  was  given  the  plaintiff  against  Wynn. 
•Judge  Rochford  contends  that  his  ruling  is  sup- 
ported by  a  decision  from  the  Appellate  Court 
of  Indiana,  handed  down  March  2,  of  this  year. 
Mechanic  lien  suits  for  labor,  however.  Judge 
Rochford  held,  are  good  against  the  owner  of  a 
building  on  which  the  labor  is  put,  when  the 
contractor  fails  to  pay  such  services. 


Publicity  Brings  Enforcement  of 
Chicago  Building  Code 

That  publicity  pays  is  shown  in  the  follow- 
ing notice  sent  all  Chicago  architects  and 
builders  by  Charles  Bostrom,  city  commissioner 
of  buildings:  "You  are  hereby  notified  that 
all  buildings  must  comply  with  Section  520  (c) 
of  the  Revised  Building  Ordinances,  which 
reads  as  follows:  In  buildings  of  every  class 
where  wood  furring  is  used  on  brick  walls,  the 
brick  between  joists  shall  be  projected  from 
the  bottom  of  the  joist  to  the  top  of  the  joist 
for  the  full  thickness  of  the  furring  and  in  no 
case  shall  such  projection  be  less  than  2  in. 

"As  such  projection  is  intended  for  a  fire 
stop,  it  must  be  solidly  built  to  the  full  depth 
of  the  joist,  with  both  vertical  and  horizontal 
joints  properly  filled  with  mortar.  You  are 
further  notified  that  failure  to  comply  with 
said  ordinance  will  mean  a  loss  of  time  and 
additional  expense,  for  the  reason  that  work  on 
building  will  be  stopped  and  cannot  be  resumed 
until  satisfactory  assurance  is  given  that  walls 
will  be  built  as  required." 

To  the  American  Lumberman  full  credit  is 
due  for  bringing  to  light  a  flagrant  violation 
of  the  Chicago  Building  Code.  See  editorial 
in  the  Engineering  Record  of  Oct.  9,  page  437. 


Bloomington  to  Pay  for  New  Water 
Supply  by  Installments 

Hampered  by  the  fact  that  it  is  very  close 
to  its  bonded  debt  limit  the  city  of  Blooming- 
ton,  Ind.,  has  been  unable  to  construct  the 
pipe  line  necessary  to  connect  its  water  dis- 
tribution system  to  the  dam  recently  built  at 
Leonard  Springs,  about  7  miles  distant  from 
the  city.  To  overcome  this  difficulty  an  ar- 
rangement has  been  entered  into  whereby  four 
banks  in  the  city  are  to  furnish  money  for  a 
holding  company  to  let  contracts  for  the  neces- 
sary piping,  which  will  amount  to  from  $75,000 
to  $100,000.  This  plant  will  be  rented  to  the 
city  in  such  a  manner  that  10  per  cent  of  the 
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chief  of  construction;  W.  O.  Waters,  superintendent  of  building  construction;  Guy  L.  Bayley,  chief  electrical  and  mechanical  ensineer;  A.  H.  Markwart, 
Hardee;  Charles  C.  Moore,  president  of  Exposition;  John  A.  Britton,  vice-president  of  Exposition;  Carl  S.  Herman;  Dr.  F.  J.  V.  SklfT,  director  In  chief  of  Exposl- 
C.  H.  Woodward,  U.  S.  N.;  Charles  Warren  Hunt  and  Howard  H.  Holmes,  consulting  engineer  of  Exposition 


total  cost  will  be  returned  each  year  with  in- 
terest at  6  per  cent.  At  the  expiration  of  10 
years  the  city  will  come  into  possession  of  the 
entire  property.  The  details  of  agreement  will 
have  to  be  ratified  by  the  State  public  service 
commission  before  becoming  effective. 


Governor  Signs  Contract  for  Boston's 
$3,000,000  Drydock 

Construction  of  the  $3,000,000  1200-ft.  dry- 
dock  at  Boston  has  at  last  been  made  possible, 
Governor  Walsh  having  on  Oct.  13  signed  the 
contract  for  the  work.  The  low  bid  of  the 
Holbrook.  Cabot  &  Rollins  Corporation  was 
approved  by  the  directors  of  the  Port  of  Bos- 
ton more  than  a  year  ago,  but  the  matter  has 
since  been  pending,  owing  to  political  and 
labor  complications. 


Development  in  California  Under 
Commission  Jurisdiction 

The  Railroad  Commission  of  California  has 
recently  published  a  report  outlining  the  public 
utility  development  work  carried  on  in  that 
State  since  the  commission  assumed  jurisdic- 
tion over  stocks  and  bonds,  a  period  of  approx- 
imately three  and  one-half  years  from  March, 
1912,  to  September,  1915.  During  this  period 
stocks,  bonds,  notes  and  certificates  have  been 
authorized  by  the  commission  amounting  to 
$466,000,000,  the  report  states.  Of  this 
amount  $175,000,000  has  been  authorized  for 
the  payment  of  maturing  debts;  $248,000,000 
has  been  authorized  for  new  construction,  ad- 
ditional development  of  existing  utilities  and 
new  ventures,  and  the  balance  has  been  used 
for  miscellaneous  pur^jses.  The  authority  for 
new  improvements  has  been  distributed  in  the 
report  as  follows:  Steam  railroads  (including 
$25,000,000  for  expenditures  outside  of  Cali- 
fornia), $102,800,000;  electric  railroads,  $32,- 
500,000;  gas  and  electric  companies,  $80,000,- 
000;  water  companies,  $18,500,000;  telephone 
and  telegraph  companies,  $2,500,000;  ware- 
houses, $1,600,000;  pipe  lines,  $10,000,000. 
Approximately  $200,000,000  of  the  foregoing 
has  already  been  expended  or  is  in  the  process 
of  expenditure.  During  the  3%-year  period 
under  review  there  have  been  launched  16  new 
railroad  enterprises,  13  new  gas  and  electric 
companies,  6  new  telephone  companies,  a  new 
$5,000,000  oil  pipe  line,  an  independent  ferry 
line  on  San  Francisco  Bay  and  many  new 
water  companies.  Seven  hundred  miles  of 
new  railway  lines  have  been  constructed  or 
are  now  being  constructed  under  authority  of 


the  commission  and  water  power  projects,  in- 
volving the  development  of  a  total  of  100,000 
hp.  have  been  initiated. 


Miniature  Sewage  Plant  Feature  of 
Dayton's  Budget  Exhibit 

A  miniature  sewage  disposal  plant  on  a 
scale  of  %  in.  to  1  ft.  with  precise  automatic 
siphons  working  at  the  correct  cycle  period, 
was    one    of    the    features    of    the    municipal 
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THIS  MINIATURE  ACTUALLY  WORKED  ON  CORRECT 
CYCLE  PERIODS 

budget  exhibit  at  Dayton,  Ohio,  last  week. 
Charles  H.  Kline,  a  member  of  the  engineering 
staff,  years  ago,  before  he  became  an  engineer, 
learned  the  tinners'  trade  and  was  therefore 
able  to  cut  the  model  out  of  tin,  working 
nights,  in  about  two  weeks'  time.  The  Imhoff 
tanks  with  their  suspended  flowing-through 
chambers,  involving  conic  sections,  and  all 
other  parts  went  together  without  difficulty. 
The  model,  which  is  3  ft.  2  in.  wide  by  7  ft. 
long,  is  a  replica  of  the  800,000-gal.  plant  at 
Urbana,  Ohio,  except  as  to  inner  workings, 
such  as  valves,  siphons,  pipes  and  tiling,  which 
had  to  be  re-designed  on  account  of  their  small 
size  to  overcome  capillary  attraction. 

Other  exhibits  of  interest  to  the  engineer 
were  a  papier-mache  model  of  the  river  im- 
provements; waterworks  apparatus,  particu- 
larly meters  and  leaking  fixtures;  a  full  size 
sewage  system  with  manholes,  catch  basins,  in- 
lets connected  by  a  vitrified  pipe  system  being 
cleaned  and  a  9-ft.  segmental  tile  outfall 
sewer;  clogged  inlets,  and  a  section  of  rein- 
forced  concrete   pipe;    tree   roots   taken    from 


sewers;  paving  models  of  all  kinds;  laboratory 
testing  outfits ;  garbage  details ;  street  cleaning 
apparatus  and  numerous  charts.  Although 
the  exhibit  is  primarily  one  to  educate  Day- 
ton's citizens  and  to  assist  in  carrying  a 
$1,000,000  bond  issue,  it  was  opportunely  open 
to  the  delegates  of  the  American  Society  of 
Municipal  Improvements,  who  were  also  in- 
terested in  the  exhibit  of  the  centralized  pur- 
chasing department. 


American  Association  of  Engineers 
Prepares  for  Convention 

Plans  for  the  national  convention  of  the 
American  Association  of  Engineers  to  be  held 
in  Chicago,  Dec.  10  and  11,  are  being  rapidly 
completed.  All  eng^ineering  societies  have  been 
invited  to  send  official  representatives  to  the 
convention  to  join  in  the  discussions  and  assist 
in  attempts  to  solve  a  few  of  the  welfare  prob- 
lems confronting  the  engineer. 

During  the  latter  half  of  September  a  gain  of 
55  members  was  made.  A  national  membership 
committee  has  been  selected  to  push  the  organ- 
ization of  local  chapters  in  various  parts  of 
the  United  States.  Those  appointed  on  the 
committee  are  A.  H.  Krom,  assistant  engineer, 
Illinois  State  Public  Utilities  Commission;  F. 
H.  Newell,  professor  of  civil  engineering  Uni- 
versity of  Illinois;  S.  Steenerson,  engineer, 
Minnesota  Highway  Commission;  Edwin  R. 
Webster,  civil  engineer,  Marion,  Iowa;  Daniel 
B.  Luten,  bridge  engineer,  Indianapolis;  O.  L. 
Dent,  referee  of  drainage  matters,  Bemidji, 
Minn.;  R.  A.  West,  civil  engineer,  'Tye  River, 
Va.;  Israel  L.  Beerman,  engineer.  New  York 
State  Highway  Commission,  Fillmore,  N.  Y.; 
Harold  Almert,  consulting  engineer,  Chi- 
cago; W.  N.  Winter,  electrical  engineer. 
Hood  River,  Ore.;  H.  L.  Holderman,  civil  en- 
gineer, C,  M.  &  St.  P.  Ry.,  Lewiston,  Mont.; 
Hunter  McDonald,  chief  engineer,  N.  C.  & 
St.  L.  Ry.,  Nashville,  Tenn.;  George  C.  Keech, 
electrical  engineer,  Chicago,  and  A.  T.  North, 
contracting  engineer,  Chicago. 

Owing  to  the  increase  in  its  activities,  the 
association  has  taken  larger  quarters  at  29  S. 
La  Salle  Street,  Chicago. 

Supervision  of  the  work  of  the  qualification 
committee  has  been  undertaken  by  Ernest  Mc-  , 
Cullough,  consulting  engineer,  Chicago.  The 
Service  Clearing  House  is  actively  engag^ 
in  putting  the  engineer  in  touch  with  the  em- 
ployer and  the  employer  in  touch  with  the 
man  without  charge.  One  of  the  largest  elec- 
trical manufacturing  concerns  in  the  United 
States  has  given  the  association  the  preference 
in  filling  all  vacancies  which  require  nen  of 
technical  training. 
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News  of  Engineering  Societies 

The  Municipal  Engineers  of  the  City  of  New 
York  will  hold  a  meeting  at  the  Engineering 
Societies  Building,  Oct  28.  William  Gold- 
smith will  present  a  paper  on  "One  Year's 
Operation  —  Manhattan  Municipal  Asphalt 
Plant" 

The  Albany  Society  of  Civil  Engineers  will 
hear  John  H.  Gregory  of  the  firm  of  Hering  & 
Gregory,  consulting  engineers,  of  New  Y'ork 
City,  speak  on  "Sewagre  Disposal  with  Special 
Reference  to  I*resent  Day  Practice,"  at  a  meet- 
ing to  be  held  in  that  city  Oct.  26. 


Personal  Notes 


Arthur  C.  Everham,  formerly  as- 
sistant chief  engineer  of  the  Kansas  City  Ter- 
minal Railway,  has  been  appointed  engineer 
of  construction  for  the  Kansas  City  Bridge 
Company,  engineers  and  builders  of  bridges, 
viaducts,  turntables,  shuttles,  buildings  and 
substructures,  of  Kansas  City.  Mr.  Everham 
was  graduated  from  the  University  of  Cincin- 
nati in  1902  and  was  connected  with  the  Cleve- 
land, Chicago,  Cincinnati  &  St  Louis  Rail- 
way, on  maintenance  and  construction,  until 
1903,  when  he  entered  the  service  of  the  Mich- 
igan Central  Railroad  as  assistant  engineer. 
In  1903  he  was  appointed  assistant  engineer 
in  charge  of  all  preliminary  and  location  plans 
and  surveys  for  the  Detroit  River  tunnels  for 
that  company.  As  assistant  tunnel  engineer 
he  had  charge  of  the  construction  of  the  tun- 
nels and  of  the  general  plans  and  specifica- 
tions for  the  construction  of  the  terminal  facil- 
ities at  both  ends,  from  1907  to  1909.  He  was 
appointed  assistant  chief  engineer  of  the  Kan- 
sas City  Terminal  Railway  Company  in  I&IO 
and  continued  in  that  office  until  April  of  the 
present  year.  In  his  new  connection  he  will 
have  charge  in  the  field  of  the  construction 
work  handled  by  the  bridge  company,  devoting 
his  time  particularly  to  Government  and  rail- 
road construction. 

John  T.  Whitney  has  been  appointed 
to  a  position  on  the  forces  of  the  H.  Koppers 
Company  of  Pittsburgh,  on  work  in  connection 
with  the  construction  of  the  new  coke  ovens 
for  the  La  Belle  Iron  Works  at  Steubenville, 
Ohio. 

F.  R.  Lyons,  formerly  civil  engineer 
student  in  the  U.  S.  Office  of  Public  Roads  and 
Rural  Engineering,  has  been  promoted  to  the 
grade  of  U.  S.  junior  highway  engineer  and 
transferred  from  the  U.  S.  Post  Road  work  in 
MacDowel  County,  North  Carolina,  to  the  Rus- 
sel  Experimental  Road  in  Alexandria  County, 
Virginia. 

W.  E.  G  U  I G  N  0  N,  formerly  division  en- 
gineer on  the  Pennsylvania  Lines  West  of 
Pittsburgh,  at  Zanesville,  Ohio,  has  been  trans- 
ferred to  the  position  of  division  engineer  at 
Logansport,  Ind.,  succeeding  A.  C.  Watson, 
whose  transfer  to  another  division  is  noted 
elsewhere  in  these  columns. 

G.  Preston  Brady,  formerly  con- 
nected with  Campbell  &  Lattimore,  contractors 
on  the  foundation  work  for  the  High  Level 
Bridge  at  St  Catharines,  Ont,  is  now  engaged 
in  drafting  work  for  the  Pere  Marquette  Rail- 
road in  connection  with  valuation  work. 

J.  K.  Sherman,  formerly  assistant  divi- 
sion engineer  of  the  Pennsylvania  Lines  West 
at  Pittsburgh,  at  Pittsburgh,  has  been  ap- 
pointed division  engineer  at  Zanesville,  Ohio, 
succeeding  W.  E.  Guignon,  whose  transfer  to 
another  post  is  noted  elsewhere  in  these  col' 
nmns. 

J.  B.  Richards,  formerly  general  super- 
intendent for  P.  M.  Johnston  &  Company  of  St. 
Elmo,  III.,  on  the  construction  of  concrete  roads 
in  Illinois,  is  now  in  charge  of  construction 
for  the  H.  H.  Hall  Construction  Company  of 
East  St.  Louis,  III.,  on  concrete  bridge  work 
at  French  VUlage,  111. 


A.  C.  Watson,  division  engineer  of  the 
Pennsylvania  Lines  West  of  Pittsburgh,  at 
Logansport,  Ind.,  has  been  transferred  to  a 
similar  position  at  Cleveland,  Ohio. 

L.  E.  Faulkner,  formerly  division  en- 
gineer of  the  Mississippi  Central  Railroad,  at 
Hattiesburg,  Miss.,  has  been  appointed  chief 
engineer  of  that  road. 

W.  W.  Greenland,  formerly  assistant 
engineer  of  the  Wabash  Railroad,  at  Moberly, 
Mo.,  has  been  appointed  engineer  maintenance- 
of-way  of  the  Western  division  of  that  road. 

R.  L.  Carlinghouse,  formerly  con- 
nected with  the  Kern  County  (Cal.)  Highway 
Commission,  has  been  appointed  to  a  posi- 
tion on  the  forces  of  the  State  highway  depart- 
ment, in  the  office  at  Fresno. 

Leroy  N.  Reeve,  formerly  office  engi- 
neer for  the  U.  S.  Reclamation  Service  on  the 
Grand  Valley  project  in  Colorado,  has  been 
transferred  to  the  office  at  Denver  as  design- 
ing engineer. 

H.  E.  Curtis,  formerly  draftsman  for 
the  Southern  Power  Company  on  the  design 
of  its  Eno  steam  plant  and,  previous  to  that, 
assistant  superintendent  with  the  Foundation 
Company  of  New  York  City,  has  been  ap- 
pointed assistant  engineer  on  the  forces  of 
the  Michigan  Limestone  &  Chemical  Company 
of  Rogers  City,  Mich. 

A.  H.  R  I  N  E  y,  U.  S.  junior  engineer,  has 
been  transferred  from  the  Osage  River  im- 
provement work  to  the  work  on  the  Missouri 
River  at  Arrowrock,  Mo.  He  has  been  suc- 
ceeded in  charge  of  the  Osage  River  work  by 
E.  M.  Levy,  U.  S.  junior  engineer. 

Aberthaw  Construction  Com- 
pany, specialist  in  reinforced  concrete  and 
industrial  buildings,  dams  and  water  powers, 
of  Boston,  will  move  its  main  offices  from  8 
Beacon  Street  to  the  Niles  Building  at  27 
School  Street. 

F.  C.  Dressendorfer,  formerly  as- 
sistant engineer  on  the  forces  of  the  Chicago 
&  Northwestern  Railway  and,  more  recently, 
assistant  superintendent  for  John  Marsch,  gen- 
eral contractor,  has  joined  the  organization 
of  the  Turner  Construction  Company  of  New 
York  City.  Mr.  Dressendorfer  first  engaged 
in  engineering  work  in  1904  on  the  forces  of 
the  Girard  Construction  Company  of  Cleveland 
and  Chicago  on  railway  location  and  construc- 
tion. He  entered  the  employ  of  the  Chicago 
&  Northwestern  in  1905  and,  in  1912,  had 
charge  of  the  Milwaukee  improvements  of  that 
company,  which  included  terminal  construc- 
tion, the  erection  of  a  reinforced  concrete  ele- 
vator and  bridge  and  dock  work.  In  1914  he 
left  the  employ  of  the  railway  to  accept  a  posi- 
tion as  assistant  superintendent  in  charge  of 
bridge  construction  on  the  Grand  Trunk  ex- 
tension in  Massachusetts  for  John  Marsch. 

Frank  W.  Skinner,  consulting  engi- 
neer of  New  York  City,  has  returned  from  a 
five  months'  business  trip  to  London,  Paris  and 
Le  Havre,  where  he  secured  from  the  Belgian 
Government  orders  for  several  hundred  port- 
able interlocking  steel  houses  of  his  own  de- 
sign, to  be  manufactured  in  America.  He  also 
furnished  the  British  Expeditionary  Force 
with  his  "Slip-Joint"  steel  piles  for  protect- 
ing military  trenches.  Mr.  Skinner  was  re- 
tained for  important  desigrning  work,  was  con- 
sulting engineer  in  Paris  to  the  Crown  Prince 
of  Serbia  and  was  technical  adviser  to  Gaston, 
Williams  &  Wigmore  of  New  York,  London, 
Paris,  Rome  and  Petrograd. 

George  E.  King,  Jr.,  formerly  drafts- 
man for  the  Turners  Falls  Power  &  Electric 
Company  of  Turners  Falls.  Mass.,  has  been 
appointed  draftsman  with  the  National  Sur- 
vey Company,  maker  and  publisher  of  maps,  of 
Chester,  Vt 

S.  V.  Keeler,  formerly  draftsman  with 
the  Pennsylvania  State  Highway  Department, 
has  been  appointed  transitman  on  the  forces 
of  the  Philadelphia  &  Reading  Railway  at 
Williamsport,  Pa. 


Clarence  M.  Lawson  has  been  ap- 
pointed State  engineer  in  charge  of  railroad 
and  public  utility  work  in  Wisconsin  by  J.  G. 
D.  Mack,  State  engineer.  This  is,  in  effect,  a 
reappointment,  as  Mr.  Lawson  has  been  in 
charge  of  substantially  the  same  line  of 
work  for  several  years,  the  only  difference 
being  that  his  office  is  now  placed  under  the 
authority  of  the  State  engineer,  the  creation 
of  whose  office  was  authorized  under  a  recent 
act  of  the  Legislature. 

C.  C.  Brow  n,  editor  of  Mvnicipal  Engi- 
neering, has  been  appointed  professor  of  sani- 
tary engineering  at  Purdue  University  to 
succeed  Professor  Sackett,  whose  resignation 
was  noted  in  these  columns  several  months 
ago.  Professor  Brown  was  graduated  from 
Cornell  and  Michigan  Universities  and  has 
held  the  position  of  professor  of  civil  engi- 
neering at  Rose  Polytechnic  Institute  and  also 
at  Union  College.  He  has  also  held  a  number 
of  important  positions  in  the  engineering  field, 
including  the  posts  of  city  engineer  of  Indian- 
apolis and  consulting  engineer  for  the  New 
York  State  Board  of  Health. 

Walter  E.  Lee,  formerly  assistant 
water  engineer  of  Baltimore,  has  been  ap- 
pointed' water  engineer  of  that  city.  He  was 
graduated  from  Cornell  University  in  1909 
and  was  engaged  in  railroad  work  until  1911, 
when  he  joined  the  engineering  forces  of  Balti- 
more's water  department. 

Robert  L.  Clemmitt,  who  has  been 
acting  as  water  engineer  of  the  city  of  Balti- 
more since  the  resignation  of  Ezra  B.  Whit- 
man in  1914,  returns  to  his  former  position 
as  assistant  water  engineer,  upon  the  appoint- 
ment of  Walter  E.  Lee  as  water  engineer, 
which  is  noted  elsewhere  in  these  columns. 


Obituary  Notes 


Augustus  Jay  Du  Bois,  professor 
of  civil  engineering,  Sheffield  Scientific  School, 
died  suddenly  of  heart  failure  at  New  Haven, 
Conn.,  on  Oct.  29,  at  the  age  of  sixty-six.  He 
was  the  author  of  some  of  the  best-known 
treatises  on  structural  design  in  the  English 
language,  a  member  of  various  engineering 
and  scientific  societies  and  a  member  of  the 
governing  board  of  Sheffield  Scientific  School. 
He  was  graduated  from  that  school  with  the 
class  of  1869. 

William  Byrd  King,  formerly  sec- 
ond vice-president  and  general  manager  of  the 
Fort  Worth  Belt  Railway,  died  in  Fort  Worth, 
Tex.,  Oct.  11.  He  was  born  in  1850  and  entered 
railway  service  in  1869,  as  rodman  on  the 
engineering  forces  of  the  Orange  &  Alexander. 
After  serving  as  assistant  engineer  with  the 
Texas  &  Pacific,  the  Missouri,  Kansas  &  Texas, 
the  Fort  Worth  &  Denver  City  and  the  Fort 
Worth  &  Rio  Grande,  he  attained  the  office  of 
chief  engineer  of  the  Fort  Worth  &  Denver 
City  in  1889.  Two  years  later  he  was  ap- 
pointed chief  engineer  of  the  Fort  Worth  & 
Rio  Grande.  From  this  position  he  was  ad- 
vanced to  the  office  of  vice-president  and  gen- 
eral manager.  He  became  vice-president  and 
general  manager  of  the  Fort  Worth  Belt  Rail- 
way in  1902,  and  resigned  from  that  office 
about  a  year  ago  on  account  of  poor  health. 


Civil  Service  Examination 

Illinois. — It  is  announced  that  an  examina- 
tion for  an  assistant  sanitary  engineer,  salary 
from  $100  to  $250  a  month,  is  to  be  held  in 
the  near  future.  This  position  is  in  conjunc- 
tion with  the  recently  established  sanitary  en- 
gineering bureau  of  the  Board  of  Health.  It 
requires  a  man  of  25  years  of  age  who,  among 
other  qualifications,  has  had  an  engineering 
training  at  least  two  years'  experience  in 
sanitary  work.  The  duties  are  subordinate  to 
those  of  the  chief  sanitary  engineer,  and  in- 
clude, besides,  bacteriological  analyses  and 
inspection  work. 
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Dcrrick  Boat  Building  Concrete  Coal  Elevator 
on  Louisville  and  Portland  Canal, 
Ohio  River 
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"I  consider  this  the  uaei  concrete  pipe  I  have  ever  seen  used  ni  sewer  construction,''  writes  Mr.  J.  H. 
Sothoron,  Inspector  for  the  Baltimore  Sewerage  Commission.  "I  am  especially  impressed  with  the  joint.  It 
is  absolutely  impervious  to  ground  water.  The  mode  of  reinforcement  renders  the  drain  a  complete  monolith. 
The  accuracy  of  the  pipe  in  every  detail  greatly  reduces  the  cost  of  construction."  Here  are  some  Core-Joint 
advantages : 


-\o  forms  needed  in  mak- 
ing absolutely  tight 
joints.  Joint  flush  both 
inside  and  outside.  Can 
be  backfilled  immediately 
after  sealing".  Less  La- 
l'r>r     T.ess  Cement. 


Joint  made  simply  b] 
coupling  the  sections— 
and  filling  the  core  witl 
grout.  That's  all  —  NC 
FORMS,  within  or  with 
out.  Ease  of  handling 
never  before  equaled. 


Engineers  and  contractors  who  have  all  the  facts  are  enthusiastic  in  favor  of  Core  Joint,  the  pipe  with 
the  absolutely  tight  joints.  "Any  municipality  wanting  good,  clean  construction  and  any  contractor  who  wants 
to  save  money  should  use  this  pipe,"  writes  one  of  the  first  users.  Write  for  our  loose-leaf  Catalog  and  get  full 
data  on  CORF,  JOINT,     //  tvUI  pay  you. 

THE  CORE  JOINT  CONCRETE  PIPE  CO.,  Baltimore,  Md. 
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Election  Day  and  the  Engineer 

WITH  Election  Day  close  at  hand  the 
engineer  must  assume  a  certain  re- 
sponsibility in  placing  in  offices  which  re- 
quire technical  knowledge  on  the  part  of 
the  incumbent  the  men  best  qualified  to  ad- 
minister the  work.  It  is  unfortunate  that, 
in  many  cities  the  practice  of  electing  such 
officials  as  city  engineers  still  obtains. 
These  men  should  not  be  chosen  by  popular 
vote  but  should  be  appointed,  with  due  re- 
gard to  their  fitness  to  perform  the  duties 
required  of  them.  The  average  citizen 
with  a  ballot  before  him  generally  looks 
blankly  at  the  names  of  candidates  for  en- 
gineering offices  and  then  votes  a  straight 
ticket.  He  is  in  no  position  to  make  an 
intelligent  selection.  Yet  his  verdict  de- 
cides the  case  of  the  city  engineer.  It  is 
the  clear  duty  of  local  engineering  societies 
to  investigate  the  qualifications  of  candi- 
dates for  technical  posts  and  indorse  only 
those  men  who  merit  election.  This  can 
not  be  construed  as  electioneering.  It  is, 
on  the  contrary,  a  public  service  which  can 
be  easily  rendered.  It  has  as  a  precedent 
the  action  of  bar  associations  in  indorsing 
the  candidates  for  elective  judicial  posi- 
tions. 

Speed  Capitalized 

IF  SURFACE  indications  have  been  cor- 
rectly interpreted  developm.ents  in  this 
country,  due  to  the  war  in  Europe,  are 
opening  up  real  opportunities  to  American 
concerns  equipped  to  do  work  and  supply 
materials  quickly.  Old  plants  are  being  re- 
modeled and  new  ones  built  to  handle  the 
influx  of  war  orders.  All  of  this  expansion, 
naturally,  is  rush  work  and  it  is  the  speed 
element  which  is  the  determining  factor  in 
the  award  of  new  contracts,  provided,  of 
course,  construction  or  materials  of  satis- 
factory quality  can  be  produced  under  con- 
ditions of  forced  draft.  A  number  of  con- 
cerns have  been  shrewd  enough  to  capital- 
ize this  demand  for  speed  by  a  campaign 
of  publicity  emphasizing  in  what  ways 
their  products  can  be  utilized  to  cut  dovm 
on  the  usual  time  required  for  construc- 
tion work.  The  fact  that  new  plants  are 
needed,  and  needed  quickly,  is  well  illus- 
trated by  the  case  of  a  motor  truck  com- 
pany which  is  assembling  its  machines  un- 
der canvas  circus  tents.  The  munitions 
factories  have,  of  course,  been  busy  for 
months  past  putting  up  new  buildings  to 
increase  their  output,  but  it  must  not  be 
inferred  that  new  construction  is  being  un- 
dertaken exclusively  by  concerns  supplying 
ordnance,  shells  and  other  materials  needed 
by  the  warring  nations.  A  straw  in  the 
wind,  indicating  an  awakening  in  other 
industries  in  the  United  States,  is  fur- 
nished by  the  statement,  commented  on  edi- 


torially in  this  journal  last  week,  in  which 
the  Government  announced  a  policy  of  pro- 
tecting, after  peace  shall  have  been  de- 
clared, capital  invested  in  American  in- 
dustries established  to  supply  products, 
formerly  foreign  made,  which  the  war  has 
curtailed.  The  growth  of  a  dye  industry 
in  the  United  States,  with  the  consequent 
necessity  for  new  building  construction  on 
a  large  scale,  is  only  one  of  the  promising 
opportunities  which  the  future  holds  for 
engineer,  contractor  and  material  manu- 
facturer. As  matters  now  stand,  however, 
it  is  the  rapid  worker  who  is  getting  the 
cream  of  the  construction  and  engineering 
equipment  business.  Concerns  in  all  lines 
which  are  affected  by  the  industrial  expan- 
sion will  do  well  to  make  the  most  of  their 
facilities  for  speedy  construction. 

Barge  Canal  Bond  Issue 

TUESDAY  the  voters  of  New  York  State 
will  decide  the  fate  of  the  proposed  bond 
issue  of  $27,000,000  to  complete  the  Barge 
Canal.  Whatever  one's  views  may  be  as  to 
the  wisdom  of  the  original  undertaking,  the 
efficiency  or  honesty  of  the  administration 
of  the  funds  already  provided,  the  benefit 
to  come  to  the  State  from  the  finished 
canal,  the  question  to  be  settled  now  is 
whether  the  State  is  willing  to  leave, 
longer  than  necessary,  its  great  ditch  un- 
finished and  practically  unserviceable.  It 
is  too  late  to  decide  not  to  build  the  canal. 
That  might  have  been  done  ten  years  ago, 
but  now  the  State  has  put  more  than  $100,- 
000,000  into  the  work.  Engineers  know 
that  whether  or  not  the  money  has  gone  as 
far  as  it  might  have  there  is  much  to  show 
for  it,  and  that  legitimate  additions  to  the 
original  project  and  unforeseen  contingen- 
cies have  had  much  to  do  wilth  the  exceed- 
ing of  the  original  estimate.  The  proposed 
bond  issue,  therefore,  should  be  ratified  and 
the  canal  should  be  finished  as  soon  as  pos- 
sible and  given  a  chance  to  justify  itself. 

Keep  the  Road  Dry 

WITH  the  advent  of  fall  it  is  in  order 
to  sound  the  trite  warning  concern- 
ing the  damage  to  roads  by  frost  action  un- 
less adequate  precautions  are  taken  to  in- 
sure thorough  drainage.  As  the  Office  of 
Public  Roads  of  the  Department  of  Agri- 
culture has  pointed  out  in  a  timely  bulletin, 
it  is  water,  not  cold,  which  is  responsible 
for  the  deterioration  of  highways  in  win- 
ter. The  familiar  "heaving"  of  a  road  is 
the  direct  result  of  the  pushing  apart  of  its 
component  materials  by  the  expansion 
which  follows  the  conversion  into  ice  of  the 
water  retained  in  its  interstices.  The  rem- 
edy is  obvious — Keep  the  road  dry.  Now  is 
the  time  to  adopt  preventive  measures. 
Keep  the  ditches  and  drains  open.    Remove 


all  accumulations  of  weeds  and  grass 
which  retain  moisture  and  obstruct  drain- 
age. Use  the  drag  frequently  on  earth  and 
gravel  roads.  Fill  in  and  consolidate  all 
raveled  spots  in  macadam  surfaces.  Winter 
destruction  of  roads  really  begins  in  the 
fall.  If  this  destruction  is  to  be  minimized 
road  engineers  should  begin  now  to  take 
the  simple  precautions  which  will  safeguard 
the  traffic  routes  over  which  they  have  su- 
pervision. 

Standardizing  Concrete  Roads 

ENGINEERS  are  fast  adopting  the 
common-sense  view  that  the  cheapest 
structure  is  that  which  costs  least  per  unit 
of  time  that  it  is  in  service.  The  automo- 
bile has  made  the  soft-surface  road  more 
expensive  to  maintain  than  hard  roads  of 
several  times  the  soft-surface  road's  first 
cost.  Concrete  is  gaining  favor  as  a  road 
building  material  because  its  first  cost  is 
being  lowered  and  the  quality  of  the  con- 
crete improved  by  efficient  construction 
methods.  Undesirable  features  in  the  fin- 
ished road  are  being  eliminated  by  in- 
creased engineering  experience  and  skill 
in  dealing  with  the  design  of  the  road  slabs 
and  in  providing  proper  specifications. 
With  the  idea  of  furthering  knowledge 
along  both  of  these  lines  the  construction 
of  the  experimental  road,  described  on  page 
530  of  this  issue,  has  been  undertaken  by 
the  engineers  of  the  Pennsylvania  State 
Highway  Department  with  the  co-opera- 
tion of  a  number  of  cement  manufacturers 
in  the  surrounding  territory.  While  these 
men  are  not  building  the  first  or  even  the 
first  good  concrete  road,  they  are,  never- 
theless, pioneers  in  the  sense  that  they  are 
crystallizing  the  best  developments  of  con- 
crete road  practice  in  a  way  that  will  make 
it  possible  for  any  engineer  to  design  and 
any  contractor  to  build  a  good  concrete 
road  with  economy.  This  is  a  service,  per- 
formed years  ago  in  the  case  of  steel 
structures  and  only  recently  in  the  case  of 
reinforced-concrete  buildings,  which  should 
be  welcomed  by  all  highway  engineers. 

English  for  Engineering  Students 

IT  CAN  safely  be  predicted  that  the 
course  in  English  for  seniors,  introduced 
for  the  first  time  this  year  in  the  engineer- 
ing department  at  Princeton  University, 
will  be  no  uncertain  factor  in  increasing 
the  usefulness  of  that  institution's  grad- 
uates when  they  buckle  down  to  real  work 
after  receiving  their  degrees.  Engineers, 
as  a  class,  are  notably  deficient  in  express- 
ing their  ideas  on  paper,  and  this  has  been 
the  natural  result  of  a  short-sighted  policy 
in  technical  schools  where  the  aim  has  been 
merely  to  cram  the  students  as  full  of 
"practical  engineering"  as  is  possible  in  the 
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four-year  period  of  instruction.  It  should 
be  remembered,  however,  that  the  man  who 
can  write  well  is  not  necessarily  a  good 
engineer,  but  the  man  who  combines  the 
abilities  of  good  writing  and  good  engi- 
neering possesses  an  asset  of  incalculable 
value.  Men  with  these  qualifications,  rein- 
forced with  the  necessarj'  personal  charac- 
teristics, reach  the  positions  of  high  ex- 
ecutive authority,  while  their  less  talented 
comrades  must  be  content  with  the  sub- 
ordinate posts.  To  attain  facility  in 
writing  requires  hard  work  and  much 
practice  except  in  the  case  of  the  rare 
genius  with  an  inborn  aptitude  ^or  it. 
Writing  is  not  a  trick  that  can  be  learned 
over  night,  but  it  is  well  worth  the  effort 
expended  on  it.  It  is  high  time  for  all 
engineering  colleges  which  have  neglected 
their  duty  in  insisting  upon  instruction  in 
English  to  organize  courses  such  as  the 
one  which  has  been  inaugurated  at  Prince- 
ton. 

City  Guide  Posts 

THERE  is  no  good  excuse  nowadays  for 
not  marking  the  names  of  city  streets 
at  intersections,  and  yet  many  cities  are 
sadly  deficient  in  this  respect.  Perhaps 
some  cit}'  engineers  consider  it  a  matter  of 
minor  importance,  but,  in  reality,  it  is  a 
very  essential  feature  in  making  a  good 
impression  on  the  stranger.  Since  it  is 
the  stranger  that  uses  the  street  markings 
most,  complaint  about  lack  of  attention  to 
this  matter  unfortunately  often  fails  to 
strike  home  with  effect,  and  some  com- 
munities boasting  many  municipal  improve- 
ments overlook  this  detail,  and  the  stranger, 
particularly  the  newcomer,  is  inconveni- 
enced and  vexed  while  he  is  getting  his  first 
impression  of  the  city.  City  engineers  the 
country  over  have  developed  schemes  for 
posting  the  names  of  streets  until  there  are 
probably  almost  as  many  methods  as  there 
are  cities. 

Schemes  that  can  be  applied  in  one  city 
may  not  be  at  all  suitable  in  another,  but 
it  would  be  well  if  every  city  engineer  made 
it  a  point  to  study  this  question  as  he  would 
any  other  engineering  problem  and  not  con- 
tinue to  renew  old  signs  with  duplicates 
simply  because  that  particular  style  has 
been  used  before.  A  sidewalk  name  plate 
that  has  recently  been  received  with  much 
favor  in  western  cities  consists  of  an  angle 
iron  set  horizontally  in  the  curb,  one  face 
flush  with  the  sidewalk  surface  and  the 
other  flush  with  the  vertical  face  of  the 
curb.  The  iron  is  painted  black  and  on  the 
vertical  face  the  name  of  the  street  ap- 
pears in  raised  letters  painted  white  to 
make  them  stand  out.  This  type  is  never 
hidden  underfoot  and  lasts  indefinitely. 
Where  lighting  standards  are  available 
for  elevating  the  signs  their  usefulness  can 
be  greatly  increased,  especially  for  residents 
if,  under  the  street  name,  "600  Block"  or  a 
similar  designation  is  used  to  locate  the 
street  numbers.  Street  names  etched  into 
electrolier  globes  have  the  advantage  of 
being  readily  legible  day  or  night,  but  re- 
newing the  breakages  is  costly.  A  com- 
mendable spirit  was  recently  shown  by  the 
city  engineer  in  a  small  western  town  who 


had  available  no  funds  for  etched  globes, 
but  realizing  the  desirability  of  marking 
the  streets  had  his  draftsman  cut  stencils 
from  cardboard  and  with  these  painted  the 
street  names  on  the  electrolier  globes.  This 
simply  illustrates  the  point  that  no  matter 
what  the  conditions  or  lack  of  funds,  there 
can  be  found  some  simple  but  effective 
means  of  marking  all  the  streets  and  until 
this  has  been  suitably  done  no  city  engineer 
should  be  content  to  let  the  matter  rest. 


Chicago  Public  Utility  Galleries 
Become  a  Reality 

STREET  opening  in  the  heart  of  our 
large  cities  is  at  best  a  most  annoying 
and  expensive  operation,  to  say  nothing  of 
the  irreparable  injury  done  to  pavements. 
New  York  had  a  chance,  when  its  streets 
were  first  opened  for  subway  construction, 
to  build  public  utility  galleries  and  William 
Barclay  Parsons  favored  their  construction, 
but  the  utility  interests  were  unwilling  to 
give  up  fancied  or  real  rights  enjoyed  by 
having  their  conduits  buried  in  common 
earth. 

New  York  has  a  short  stretch  of  gallery 
which  has  not  been  occupied.  In  Chicago 
there  is  now  being  constructed  three  and 
one-half  blocks  of  mode!  gallery  in  connec- 
tion with  the  new  Union  Station.  The 
Union  Station  Company  is  required  to 
re-arrange  at  its  own  expense  pipes 
and  wires  in  the  streets  to  be  dis- 
turbed by  its  construction  activities.  Ac- 
cording to  agreement  the  company 
must  maintain  the  pavements  for  many 
years  to  come,  so  it  was  not  hard  for  the 
Commission  on  Downtown  Municipal  Im- 
provements, the  commissioner  of  public 
works,  the  city  engineer  and  city  council  to 
arrange  with  the  company  to  build  the 
model  gallery.  Strange  to  say,  the  utility 
companies  were  not  much  interested,  but 
some  of  them  have  been  persuaded  to  enter 
the  project.  Many  objections  were  raised. 
Gas  explosions,  broken  water  mains,  and 
fuse  blowouts  were  inimical  to  good  serv- 
ice, the  telephone  and  telegraph  company 
contended.  Decreasing  the  plant  invest- 
ment was  also  given  as  an  excuse  for  stay- 
ing out,  and  this  is  probably  a  perfectly 
valid  one;  for  a  corporation,  which  is  a 
mere  tenant  of  a  municipally  owned  gal- 
lery, would  not  be  able  to  claim  in  its  ap- 
praisal values  expensive  pavements  built  on 
top  of  them.  There  would  no  doubt  be  a 
chance  for  tampering  with  the  various 
mains,  but  probably  the  chances  are  not 
greater  than  those  offered  by  numerous 
manholes  now  in  service.  The  advantage 
of  being  able  to  inspect  the  lines  daily  and 
make  immediate  repairs  is  a  very  real  one 
in  many  instances.  In  German  and  French 
cities  no  gas  mains  are  included,  but  in 
London  the  gas  mains  have  never  caused  an 
accident. 

As  to  the  practicability  from  a  financial 
standpoint,  Alvord  &  Burdick  reported  last 
year  that  foreign  experience  indicates  that 
utility  galleries,  as  applied  to  .streets  where 
the  investments  are  already  made,  are  not 
financially  practicable,  but  where  new 
streets  are  opened  such  galleries  are  war- 


ranted. They  pointed  out  further  in  this 
report,  which  was  abstracted  in  the  Engi- 
neering Record  of  Jan.  9,  page  53,  that 
many  streets  in  Chicago  will  be  torn  up, 
thus  affording  a  chance  to  install  galleries. 
The  utilities  should  realize  that  the  costly 
nuisance  of  digging  up  paved  streets  will 
have  to  be  abated. 


Highway  Traffic  Regulations  Should 
Be  Standardized 

IN  THE  latter  part  of  the  eighteenth 
century  there  were  what  were  described 
in  England  as  the  "new  users"  of  the 
roads — the  stage  coaches.  Parliament  at 
that  time  passed  many  acts  dealing  with 
the  building  and  regulation  of  highways. 
The  beginning  of  the  twentieth  century 
sees  another  new  user  of  the  roads — the 
motor  vehicle — which,  in  turn,  has  given 
rise  to  numerous  statutory  provisions  re- 
lating to  highways  and  the  control  of  traf- 
fic. The  control  of  modern  road  traffic  is  a 
problem  which  must  receive  concerted  and 
scientific  study  if  it  is  to  be  solved.  The 
many  and  various  regulations  in  force  to- 
day make  impossible  either  compliance  with 
the  laws  or  adequate  provision  for  the 
safety  of  the  traveling  public. 

In  many  localities  danger  signs  have  been 
posted,  some  by  public  officials,  some 
through  the  enterprise  of  automobile  asso- 
ciations. There  has  been,  however,  no  uni- 
formity, as  might  be  expected  under  such 
circumstances.  In  most  cases  it  is  neces- 
sary to  stop  or  greatly  slow  down  a  vehicle 
if  the  warning  on  the  sign  is  to  be  read. 
Thus  the  signs  become  practically  useless. 

The  traffic  rules  for  cities  are  many, 
while  the  signals  of  the  traffic  police  often 
are  as  complicated  as  those  of  a  freight 
brakeman  making  up  a  train.  In  some 
cities  two  whistles  mean  east  and  west 
traffic  open ;  in  other  cities  two  whistles  are 
for  north  and  south  traffic.  In  any  event 
one  is  supposed  to  distinguish  the  whistle 
above  the  chug  and  rattle  of  a  street  full  of 
traffic.  Sharp  curves  and  steep  hills  are 
danger  places  whose  proximity  is  variously 
indicated.  It  remains  to  have  uniform 
markings  so  that,  in  any  locality,  one  may 
know  the  road  by  standard  warning  signs. 

A  device  used  on  some  of  the  trolley  lines 
in  Massachusetts  might  offer  a  suggestion 
for  highways.  The  poles  are  painted  white 
to  a  height  of  5  or  6  ft.  on  tangents.  On 
approaching  a  curve  the  white  band  is 
raised  on  succeeding  poles  until  it  extends 
10  or  12  ft.  high  near  the  tangent  point  of 
the  curve,  the  rise  of  the  bands  being  more 
or  less  gradual  according  to  the  sharpness 
of  the  curve.  Such  a  device  needs  but  a 
glance  to  understand  its  message.  Whether 
such  an  arrangement  would  work  satisfac- 
torily on  highways  where  poles  are  along 
side  is  problematical.  But  who  to-day  is  to 
an.swer  such  a  question?  There  should  be 
some  department  or  some  bureau  which 
should  have  charge  of  such  matters. 

At  present  what  is  done  when  similar 
suggestions  are  made  is  for  some  county 
or  perhaps  State  official  to  try  them  out, 
and,  finding  some  one  satisfactory,  install 
the  method  with  the  result  that  one  does 
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one  way  and  another  a  different  way,  both 
to  accomplish  the  same  purpose.  But  what 
of  the  road  user  who  meets  a  dozen  or  more 
such  devices  in  the  course  of  a  day's  ride? 
How  is  he  to  know  their  significance? 

The  answer  to  the  whole  situation  will  be 
found  as  soon  as  some  one  is  given  the  task 
of  studying  the  situation  and  reporting  on 
standard  methods  to  be  used  under  given 
conditions.  Such  a  study  could  be  logically 
undertaken  by  the  U.  S.  Office  of  Public 
Roads,  and  it  is  to  be  hoped  Congress  will 
see  the  importance  of  such  an  undertaking 
and  appropriate  the  comparatively  small 
amount  that  would  be  necessary.  Federal 
aid  of  this  sort  is  both  sane  and  practical. 


Published  Cost  Data  and  the 
Contractor 

COST  data  should  not  be  published  with 
the  idea  of  benefiting  the  contracting 
business.  They  may  be  published  for  the 
benefit  of  engineers  who  are  not  in  a  posi- 
tion to  obtain  them  directly,  but  persons 
seeking  information  on  which  to  make  esti- 
mates for  bids  should  use  any  such  pub- 
lished information  with  great  caution.  It 
must  be  borne  in  mind  that  while  engi- 
neers' estimates  should  be,  and  are,  most 
carefully  made,  the  engineer  does  not  lose 
money  or  have  to  go  out  of  business  because 
of  slight  mistakes  in  estimating  doubtful 
factors.  This  possibility  contractors  must 
face,  especially  when  competition  is  keen. 
An  engineer's  estimate  should  be  as  accurate 
as  possible,  but  on  a  contractor's  estimates 
depend  his  very  business  existence. 

Cost  data  may  be  divided  into  three 
classes.  First  come  those  kept  by  public 
works  engineers  on  operations  conducted 
under  the  day-labor  plan.  This  class  of 
costs  is  frequently  met  with  in  print. 
Second,  there  are  often  published  by  engi- 
neers and  others  costs  of  work  done  under 
contract  by  another  party.  Last  are  the 
cost  data  kept  by  contractors  for  their  own 
use  and  usually  closely  guarded. 

The  first  class  of  costs  is  misleading  in 
two  ways  to  the  intending  bidder  on  similar 
work.  A  community  is  not  a  contractor. 
It  does  not  have  to  make  a  profit  out  of 
doing  a  job  by  day  labor  in  order  to  stay  in 
business.  If  a  public  works  engineer  does 
with  day  labor  for  $47,000  what  a  contractor 
offered  to  undertake  for  $50,000  people  look 
only  at  the  fact  that  he  has  saved  the  city 
$3,000.  In  all  probability,  however,  the 
contractor  who  bid  $50,000  would  have  done 
all  the  work  charged  to  the  job  by  the  city 
for  $40,000,  the  rest  of  this  bid  covering 
overhead  expense  and  his  profit.  For  this 
reason  the  city  engineer  does  not  have  to 
be  as  efficient  a  constructor  as  the  con- 
tractor to  make  a  favorable  showing  against 
contract  prices.  Such  costs  are  apt  to  be 
too  high  by  the  amount  of  the  lower 
efficiency  of  the  construction  organization, 
and  too  low  by  the  amount  of  overhead  that 
a  contractor  pays  for  and  a  city  either 
avoids  or  charges  to  department  expense. 
Part  of  this  overhead  saving  is  in  the 
fact  that  a  community's  construction  organ- 
ization is  for  the  job  only ;  it  does  not  have 
to  be  held  in  dull  times.     Part  of  it  is  in 


the  plant  charge.  Thus  a  community  can 
only  compete  with  contractors  on  work 
which  does  not  require  extensive  plant,  or 
on  work  of  a  kind  that  is  continuous  for 
the  entire  life  of  the  city.  The  contractor, 
even  if  he  does  only  simple  work,  must  have 
efficient  tools  to  meet  the  present  strong 
competition,  and  must  have  enough  plant 
to  carry  on  several  contracts  at  once.  The 
conclusion  is,  then,  that  this  class  of  costs 
may  be  relied  on  only  as  a  basis,  with  due 
allowance  made,  for  engineers'  estimates, 
or  for  estimates  where  doing  work  by  day 
labor  is  contemplated. 

Published  costs  of  the  second  class  nearly 
always  omit  not  only  the  main  plant  charge 
a,nd  overhead  expense  of  the  company,  but 
also  the  same  expenses  of  the  very  job  on 
which  the  cost  data  are  gathered.  They 
are,  therefore,  more  misleading  than  the 
first  class.  Such  data  include  statements, 
seen  in  the  engineering  press,  that  such  and 
such  a  plant  turned  out  so  many  yards  of 
concrete,  at  such  a  unit  cost,  or  that  so 
many  feet  of  tunnel  were  driven  by  certain 
methods,  with  so  many  men  paid  such  and 
such  wages.  Statements  like  this  are  made 
only  with  the  idea  of  indicating  that  the  lay- 
out or  method  employed  is  an  advance  in 
economy  over  previous  systems.  Never- 
theless, men  not  familiar  with  a  certain 
class  of  contracting  have  actually  used  data 
of  this  kind  in  bidding  on  work.  Usually, 
too,  the  data  are  quoted  in  reference  to  a 
special  performance  under  favoring  condi- 
tions. In  using  them  as  a  bidding  basis  the 
bidder  assumes  that  he  will  have  such  favor- 
ing conditions  all  through  his  job.  Conse- 
quently, he  loses  heavily.  Further,  it  is 
not  possible  in  the  space  available  in  the 
usual  article  to  give  all  the  conditions  affect- 
ing the  costs  quoted.  Without  these  condi- 
tions being  thoroughly  known  estimates 
made  from  such  data  are  apt  to  prove  ex- 
tremely unreliable. 

Nothing  can  ultimately  be  hid  in  the  con- 
tracting business.  A  new  way  of  organ- 
izing work,  a  more  economical  plant  layout, 
or  money-saving  methods  in  the  overhead 
organization  are  all  bound  to  be  the  prop- 
erty of  everyone  in  a  relatively  short 
time.  Either  competitors  originate  similar 
methods,  or  employees  or  mutual  friends, 
like  material  salesmen,  carry  the  ideas 
about.  No  one  organization  can  hope  to 
monopolize  all  the  construction  brains  in 
the  country.  There  is,  then,  no  valid  objec- 
tion to  publishing  organization  and  con- 
struction details  in  the  technical  press, 
though  some  men  have  been  blind  enough 
to  blame  that  press  for  losses  really  trace- 
able to  other  causes. 

With  cost  data,  gathered  for  the  definite 
purpose  of  making  a  firm's  living  at  con- 
siderable expense  and  for  a  certain  line  of 
work,  the  case  is  entirely  different.  Since 
no  contractor  has  a  monopoly  on  the  con- 
struction brains  of  the  country,  securing 
work  by  bidding  resolves  itself  into  a  ques- 
tion of  which  firm  has  the  plant  and  or- 
ganization available  to  do  the  job  by  the 
cheapest  known  methods.  In  hard  times 
firms  have  sometimes  taken  work  at  a  loss, 
because  their  organization  was  idle.  To 
have  it  remain  so  would  have  been  a  greater 
burden  than  that  deliberately  assumed  by 


bidding  too  low.  Where  competition  is  as 
keen  as  it  has  been  during  the  current  year, 
the  most  accurate  and  complete  information 
on  costs  must  be  in  the  hands  of  every  firm 
that  is  to  keep  its  head  above  water.  This 
condition  shows  that  there  are  already  more 
than  enough  competitors  in  the  field.  There- 
fore, the  present  economic  situation  in  this 
field,  especially  in  large  centers  and  on  large 
work,  needs  the  closest  study  by  any  persons 
intending  to  venture  into  a  construction 
field  new  to  them. 

It  is,  then,  hardly  fair  to  the  firms  already 
in  business,  especially  at  present,  to  publish 
information  gained  by  these  same  firms  at 
considerable  expense  to  themselves.  Such 
cost  data  would  be  used  to  increase  compe- 
tition even  faster  than  it  increases  natu- 
rally. 


Timber  Branding  Now  Assured 

BRANDS  for  structural  timber  have 
been  advocated  by  this  journal  for 
some  time  and  from  present  indications 
much  of  the  longleaf  yellow  pine  timber 
in  the  future  will  receive  a  mark  of  some 
kind  to  identify  it.  One  lumber  company, 
which  has  practically  nothing  else  but  long- 
leaf  to  sell,  marks  its  product  with  the  name 
of  the  town  where  it  operates.  Seven  lead- 
ing mills  of  the  Calcasieu  district  of  Louis- 
iana have  joined  in  the  adoption  of  a 
common  trademark  and  brand,  in  which  the 
significant  term  "longleaf"  is  prominent.. 
Another  Louisiana  concern  is  using  its 
name  as  a  brand  under  which  is  claimed 
"every  desired  factor  in  longleaf."  Doubt- 
less by  this  time  other  mills  have  adopted 
similar  methods  to  insure  the  engineer  and' 
architect  in  getting  longleaf  yellow  pine 
when  he  specifies  it. 

Another  progressive  step  on  the  part  of 
the  lumber  manufacturers  is  the  adoption 
by  the  Southern  Pine  Association  of  the 
"density"  rule  originally  formulated  by  the' 
U.  S.  Forest  Service,  and  in  use  for  some 
time  by  the  Isthmian  Canal  Commission  in 
making  purchases  of  structural  timbers. 
This,  together  with  the  recent  visual  test, 
methods  for  distinguishing  longleaf  yellow 
pine,  puts  the  inspection  of  heavy  timbers 
on  a  scientific  basis  so  much  desired  by  the 
structural  timber  user.  In  addition  to- 
adopting  this  rule  the  Southern  Pine  Asso- 
ciation recommends  to  its  subscribers  that 
each  piece  of  timber  be  branded  at  the  mill 
according  to  grade. 

While  many  merchandising  difficulties 
between  manufacturer,  broker,  wholesaler 
and  retailer  may  arise  from  such  a  radical 
departure  on  the  part  of  the  manufactur- 
ers, they  should  not  affect  the  ultimate  con- 
sumer if  he  knows  what  he  wants,  specifies 
it,  and  sees  that  it  is  delivered.  He  has  now 
a  comparatively  simple  method  of  ascertain- 
ing what  is  good  material  with  a  guaran- 
tee back  of  it.  To  the  complaints  and 
strictures  of  many  (not  all)  engineers  and 
architects  as  to  their  inability  to  get  suit- 
able timber  for  structural  use  is  no  doubt 
due  this  revolution  in  the  lumber  industry. 
Now  that  the  mills  are  meeting  them  more 
than  half  way  they  should  inform  them- 
selves fully  on  the  subject  and  take  advan- 
tage of  a  much  improved  condition. 
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WOOD  FLOATS  AND  RADIUS  EDGERS  USED  IN  FINISHING 


TWO  STRIKE  BOARDS  USED  TO  PREVENT  WAVY  SURFACE 


Pennsylvania  Builds  Concrete  Road  as  Object  Lesson 

Batches  Mixed  90  Seconds  Are  Homogeneous  and  Easily  Worked — Reinforcement  Used— 
Materials    Accurately  Distributed  by   Nearby  Trolley   Line — Plant  Selected  with  Care 


TO  SERVE  as  a  model,  both  in  quality  of 
finished  work  and  in  construction  meth- 
ods, the  Pennsylvania  State  Highway  De- 
partment is  building  with  its  own  forces  a 
16-ft.  concrete  road  between  Bethlehem  and 
Easton.  a  distance  of  8^/2  miles.  In  this 
work  the  cement  companies  of  the  Lehigh 
district  are  co-operating  by  supplying  all 
cement  free  of  charge  and  by  sending  engi- 
neering representatives  to  observe  the  meth- 
ods used  and  offer  suggestions  based  on  a 
wide  experience  with  concrete  road  con- 
struction in  other  States.  Among  the  con- 
struction features  of  this  object-lesson  road 
are  the  thorough  compacting  and  under- 
draining  of  the  subgrade,  and  strict  adher- 
ence to  established  grades.  Every  batch  of 
concrete  is  mixed  90  sec.,  and  sufficient 
water  is  used  to  make  the  concrete  plastic, 
so  that  it  does  not  quite  level  down  in  the 
discharge  bucket.  Since  the  dolomitic  lime- 
stone used  was  proved  by  tests  to  have  prac- 
tically the  same  resistance  to  abrasion  as 
the  mortar,  a  1:2:3  mix  is  used,  thus  in- 
suring an  easily-worked,  homogeneous  con- 
crete. 

On  the  theory  that  the  cracks  in  concrete 
roads  which  are  not  reinforced  are  of  sur- 
face origin,  the  slab  length  has  been  in- 
creased to  39  ft.  6  in.,  and  Kahn  road-mesh 
reinforcement,  placed  2V2  in.  from  the  top, 
is  used  to  eliminate  longitudinal  cracks 
caused  by  settlement  of  the  shoulders.  An 
extra-heavy  strike  board,  followed  by  a 
lighter  one,  insures  the  thorough  compact- 
ing of  concrete  and  eliminates  the  forma- 
tion of  rolls  in  the  surface.  The  broomed 
finish  has  been  discarded  in  favor  of  the 
wood-float  finish.  At  expansion  joints  a 
3/16-in.  radius  edger  is  used,  and  at  the 
sides  a  %-in.  radius  edger.  This  is  ex- 
pected to  eliminate  chipping.  At  present 
eight  te«t  cubes  each  week  are  taken  from 
the  regular  batch  of  each  mixer,  and  these 
cubes  are  tested  after  7  days,  14  days,  28 
days  and  6  months. 

Modern  Construction  Methods 

Full  use  is  being  made  of  the  resources 
of  the  territory  in  which  the  road  lies  to 
secure  the  cheapest  acceptable  road  mate- 
rials.    Up-to-date  road   machinery   in  the 


most  economical  units  is  employed.  The 
trolley  line  which  parallels  the  road  handles 
the  distribution  of  stone,  sand  and  cement. 
A  small  quarry  available  midway  between 
Bethlehem  and  Easton  has  been  opened. 
Two  portable  crushers  are  used,  and  the 
bins  discharged  into  the  cars  on  a  spur  from 
the  trolley  line.  This  quarry  is  supplement- 
ing the  available  supply  of  commercial 
stone,  and  cutting  costs.  The  tailings  and 
fine  stone  from  these  crushers  are  used  in 
drainage  ditches  and  on  the  shoulders  of 
the  finished  road.  The  rock  excavated  in 
grading  is  crushed  in  a  portable  gasoline- 
driven  "coffee-mill"  crusher,  and  is  used  to 
cover  the  tile  drains,  which  are  laid  in  ad- 
vance of  concreting.  The  work  was  begun 
in  the  middle  and  is  being  carried  in  both 
directions  toward  Bethlehem  and  Easton 
by  two  completely   equipped   crews. 

Order  of  Construction 

After  the  rough  grading  is  done  the  sub- 
grade  is  finished  and  rolled  while  the  drains 
are  being  put  in.  The  concrete  crew,  the 
finishing  crew  and  the  curing  work  follow  in 
order,  after  which  the  earth  used  to  cover 
the  concrete  is  made  use  of  by  the  "trim- 


ming-up"  gang.  Special  attention  is  paid  to 
the  proper  distribution  of  concrete  mate- 
rials, and  rehandling  has  been  practically 
eliminated.  The  sand  and  stone  cars  are 
spotted  by  the  foreman  at  measured  dis- 
tances from  the  end  of  the  last  concrete. 
The  men  are  distributed  with  care  to  in- 
sure uniform  progress  of  each  operation, 
from  the  rough  grading  to  finishing  the 
shoulders. 

Road  Foundation 

The  present  road-bed  is  of  clay,  mostly 
without  heavy  cuts  or  fills.  All  fills  are 
made  in  1-ft.  layers  and  thoroughly  rolled 
with  a  10-ton  roller,  one  of  which  is  pro- 
vided at  each  end  of  construction.  Ade- 
quate longitudinal  and  transverse  porous 
tile  underdrains  are  being  installed.  Cor- 
rugated iron  pipes  are  used  to  pass  water 
under  the  road-bed  where  necessary,  and 
concrete  box  culverts  are  built  in  advance 
of  concreting  to  care  for  small  streams  and 
heavy  watersheds.  The  side  drains  are  of 
4-in.  porous  tile,  and  are  laid  on  1/2  x  4-in. 
boards  to  maintain  an  even  grade.  They 
are  set  18  to  24  in.  below  subgrade  and 
laid  with  a  covering  of  one-ply  tar  paper. 
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LOCAL   QUARRY   WORKED   WITH   PORTABLE   CRUSHERS  TO  CHEAPEN  STONE  SUPPLY 
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wrapped  around  each  joint,  with  the  lap  on 
the  bottom.  This  paper  contains  little  tar 
and  will  allow  easy  ingress  for  the  water 
at  joints.  This  method  provides  a  joint 
which  is  thought  to  be  considerably 
stronger  and  which  is  expected  to  last 
longer  than  the  bagging  joint  generally 
used.  The  ditches  are  backfilled  with  tail- 
ings from  the  crusher  plant  and  with  stone 
from  the  grade  cuts. 

Grade  stakes  are  set  every  25  ft.  and  the 
subgrade  is  finished  very  accurately.  It  is 
rolled  until  thoroughly  compacted.  Al- 
though an  effort  has  been  made  to  spend 
no  more  money  on  this  work  than  the  sav- 
ing of  concrete  justifies,  a  majority  pf  the 
slabs  have  been  laid  with  less  than  4  per 
cent  variation  from  the  theoretical  volume 
and  several  have  run  the  exact  computed 
yardage. 

Concrete  Work  Arranged  Economically 

Stone  is  loaded  directly  into  the  cars  of 
the  Easton  Transit  Company  at  Bethlehem 
and  at  the  small  quarry.  Sand  and  cement, 
the  former  coming  from  a  sand  dredge  at 
Succasunna,  N.  J.,  is  transferred  from  the 
railway  to  trolley  cars  at  Taylor  Road,  out- 
side of  Easton.  The  sand  grades  from 
fairly  fine  to  pea  gravel,  and,  being 
dredged,  is  very  clean.  Cement  is  stored  in 
portable  canvas  sheds  holding  90  sacks 
each,  placed  at  measured  distances  along 
the  road,  and  carried  ahead  as  they  are 
emptied.  Accurate  measuring  of  the  sand 
and  stone  is  accomplished  by  wood-box  bar- 
rows of  special  design  and  of  3  cu.  ft.  ca- 
pacity, shown  in  the  photographs.  They 
are  struck  off  with  a  shovel.  One  No.  16 
Koehring  mixer  of  3-bag  batch  capacity  is 
used  on  each  end  of  the  concrete  work. 
These  machines  have  a  boom  delivery.  The 
side  forms  are  made  of  6-in.  channels  in 
12-ft.  lengths,  held  in  place  by  steel  stakes. 
The  finished  concrete  is  6  in.  thick  at  the 
sides  and  8  in.  at  the  center,  and  is  being 
laid  on  a  level  subgrade.  The  subgrade  is 
sprinkled  with  a  hose  before  placing  con- 
crete. 

The  reinforcing  comes  in  sheets  5  ft.  2 
in.  wide,  and  in  lengths  of  6  and  10  ft.  It 
is  laid  with  lengthways  joints  staggered, 
and  with  a  lap  of  4  in.  crosswise  of  and  12 
in.    parallel    to    the    roadway.     Expansion 


joints  are  made  by  tying  two  9-in.  x  16-ft. 
strips  of  i/s-in.  Elastite  to  a  9  x  16-ft. 
plate.  This  assembled  form  is  securely 
placed  with  the  Elastite  next  the  slab  being 
finished.  Concrete  is  poured  on  both  sides 
of  joint,  that  on  the  back  side  is  struck  off, 
the  strings  are  cut  and  the  plate  pulled  out 
by  handles,  leaving  the  joint  in  place. 
After  the  concrete  has  set  for  24  hr.,  the 
joint  material  is  trimmed  off  Yz  in.  above 
the  concrete  surface. 

The  concrete  crew  is  organized  with 
three  finishers,  two  men  who  handle  both 
strike-boards,  three  men  placing  concrete 
and  reinforcing,  one  mixer  engineer,  one 
fireman,  one  charging  man,  two  men  on 
forms,  three  men  on  cement,  and  from 
eight  to  twelve  men  on  stone  and  sand. 
Although  every  batch  is  mixed  90  sec.,  this 
crew  can  place  more  than  eight  slabs  in  a 


ROCK     FROM     CUTS     USED     BY     CRUSHING     IN 
PORTABLE    "COFFEE    MILL" 

10-hr.  day,  making  more  than  100  cu.  yd.; 
seven  slabs  can  be  run  without  crowding. 

Let  Concrete  Set  a  Day  Before  Covering 

Under  a  very  hot  sun  the  fresh  concrete 
is  protected  by  canvas.  On  cool  days  it  is 
simply  wet  occasionally  with  a  hose.  After 
24  hours  the  forms  are  removed  and  the 
surface   is   covered   with   a   few   inches   of 


FLOAT    finish    GIVES    SMOOTH    ROADWAY 

dirt.  This  is  wet  night  and  morning  for 
10  days,  and  is  removed  after  14  days  and 
placed  on  the  side  slopes  or  where  needed. 
All  traffic  is  kept  off  the  subgrade,  and  as 
all  materials  are  delivered  by  the  trolley 
line,  which  parallels  the  road,  there  is  no 
occasion  for  even  construction  wagons  to 
use  the  subgrade  after  it  has  been  finished. 
This  permits  keeping  the  rollers  about  a 
half  a  mile  in  advance  of  the  concrete 
crews. 

Rapid  and  Economical  Progress 
Expected 

Although  the  work  has  been  in  progress 
only  three  months,  practically  4  miles  of 
the  81/^-mile  stretch  have  been  graded,  3 
miles  subgraded,  and  2  miles  concreted. 
This  has  been  done  although  labor  has  been 
hard  to  get,  and  although  stone  deliveries 
were  so  slow  at  first  as  to  keep  one  mixer 
idle  a  large  part  of  the  time.  Steel  mills 
in  the  vicinity  are  very  busy,  and  men 
shipped  from  outside  to  recruit  the  camp  of 
150  laborers  maintained  are  hard  to  hold. 

The  work  is  being  done  under  the  direc- 
tion of  William  D.  Uhler,  chief  engineer  of 
the  Pennsylvania  State  Highway  Depart- 
ment, and  George  H.  Biles,  second  deputy 
highway  commissioner.  J.  T.  Gephart,  Jr., 
is  acting  engineer  of  the  district  in  which 
the  road  lies,  and  J.  E.  Sampson  has  entire 
charge  of  the  work  as  superintendent  for 
the  State  Highway  Department. 


methods  of  placing  concrete  materials  have  obviated  all  re-handling 


Two-Foot  Water   Head  Straightens 
Distorted  Soo  Lock  Gate 

INJURY  to  the  north  leaf  of  the  lower 
operating  gate  of  the  third  lock  at  Sault 
Ste.  Marie  put  the  lock  out  of  commission 
for  41  hr.,  from  3  a.  m.  to  8  p.  m.,  Oct.  19. 
When  the  leaf  was  being  closed  it  was 
caught  by  the  current  running  out  of  the 
lock  and  carried  along  to  the  sill,  which  it 
struck  with  such  force  as  to  spring  the  top 
of  the  gate,  putting  the  toe  post  about  a 
foot  out  of  plumb.  To  make  certain  that 
no  other  damage  had  been  done,  the  lock 
chamber  was  pumped  out,  permitting  thor- 
ough examination.  After  attempts  to 
straighten  the  leaf  by  the  use  of  jacks  and 
turnbuckles  had  proved  unsuccessful,  water 
was  again  let  into  the  chamber,  and  after 
mitering  the  two  leaves  at  the  top  the  water 
was  allowed  to  come  up  on  the  gate.  Under 
about  2  ft.  of  head  the  distorted  leaf 
straightened  and  mitered,  so  that  there  was 
practically  no  leak  at  the  toe,  though  there 
was  doubtless  some  along  the  sill.  When 
not  under  pressure,  the  toe  post  is  still  5 
or  6  in.  out  of  the  vertical,  but  the  gate  is 
operating  successfully.  After  the  close  of 
navigation  such  repairs  will  be  made  as 
seem  necessary. 
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Discuss  Expansion  Joints  for 
Concrete  Structures 

C.  F.  Bedwdl  and  H.  G.  Throop  Illustrate  Typical 

Methods  for  Waterproofing  and  Providing 

for  Temperature  Changes 

REPORTING  to  the  committee  on  build- 
ings and  structures  of  the  American 
Electrical  Railway  Engineering  Association 
at  the  recent  San  Francisco  convention,  C. 
F.  Bedwell  and  H.  G.  Throop  described  the 
methods  to  be  used  for  proper  provision  for 
expansion  and  contraction  in  concrete  struc- 
tures and  for  waterproofing  the  joints.  A 
few  of  the  more  typical  forms  of  construc- 
tion recommended  are  illustrated  in  the  ab- 
stract which  follows: 

Reinforcement   Needed  for  Restrained 
Structures 

The  stresses  resulting  from  a  drop  in 
temperature  of  about  15  deg.  Fahr.  will 
stress  the  concrete  in  a  restrained  struc- 
ture suflSciently  in  tension  to  cause  exces- 


Two  types  of  expansion  joint  for  plain 
concrete  retaining  walls  and  for  platforms 
or  slabs  are  illustrated  herewith.  The 
proper  use  of  waterproofing  and  mastic  is 
indicated,  and  the  necessity  for  drainage 
back  of  the  retaining  wall  joints  is  recog- 
nized. 

Expansion  joints  also  serve  as  settlement 
joints  and  eliminate  the  danger  of  a  retain- 
ing wall  face  being  ruined  by  cracks  caused 
by  slight  uneven  settlement  in  the  footing. 
In  a  reinforced  wall  the  steel  will  reduce 
shrinkage  and  contraction  cracks  to  a  mini- 
mum and  hold  the  wall  true  to  line  and 
grade  where  a  plain  wall  might  settle.  It 
is  possible  to  erect  considerable  lengths  of 
reinforced  wall  without  expansion  joints. 
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Atlanta  Burns  Its  Garbage  for 
91  Cents  per  Ton 

E.  R.  Conant  Gives  Detailed  Cost  Data  of  130-Ton 

Mixed  Refuse  Destructor — Clinker  Successfully 

Used  for  Road  Surfacing 

DETAILS  of  unit  cost  for  burning  mixed 
garbage  at  Atlanta,  Ga.,  for  a  1-yr. 
period,  during  which  26,795  tons  were  cared 
for,  were  given  in  a  paper  at  the  Dayton 
convention  of  the  American  Society  of  Muni- 
cipal Improvements  by  E.  R.  Conant,  chief 
engineer.  Operation  cost  55.65  cents  per 
ton  and  maintenance  4.52  cents.  A  credit 
for  steam  produced  and  sold  amounted  to 
20.33  cents  per  ton,  leaving  a  net  cost  of 
39.84  cents.  To  this  was  added  2.16  cents 
for  labor  in  the  tipping  room,  and  3.24  cents 
for  weighing.  Clinker  removal  at  8.79 
cents  less  3.36  cents  credit  for  its  sale  left 
a  charge  of  5.43  cents,  making  the  total  of 
50.67  cents  for  all  but  interest  and  de- 
preciation. Interest  on  $127,000  at  4  per 
cent  amounts  to  18.47  cents  per  ton,  and  de- 
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TYPICAL  FORMS  OF  EXPANSION  JOINTS  FOR  VARIOUS  STRUCTURES 


sive  cracking  unless  properly  reinforced 
with  steel.  To  prevent  these  exces- 
sive crack.s  from  being  noticeable,  al- 
though minute  cracks  will  still  remain, 
about  0.4  per  cent  of  steel  reinforcement 
should  be  placed  near  the  exposed  face  of 
the  wall.  No  amount  of  steel  will  entirely 
eliminate  cracks,  but  the  greater  the  per- 
centage of  steel  the  smaller  will  be  the 
cracks.  Small  rods  spaced  close  together, 
or  a  mesh,  should  be  used  rather  than  large 
rods  spaced  far  apart. 

Reinforced-concrete  slab  bridges  should 
be  limited  to  spans  of  about  35  ft.,  because 
it  is  difficult  to  allow  free  expansion  at  one 
end  of  such  bridges  to  prevent  temperature 
stress. 

When  a  fence,  railing  or  coping  wall  is 
restrained  or  is  part  of  a  restrained  struc- 
ture, expansion  joints  should  be  provided 
about  every  30  ft.  The  change  in  tempera- 
ture is  commonly  taken  to  be  50  deg.  Fahr. 
and  the  coefficient  of  expansion  for  both 
steel  and  concrete  to  be  0.0000065. 


preciation  was  estimated  at  22.18  cents,  giv- 
ing a  total  cost  of  91.32  cents. 

Mr.  Conant  stated  that  the  plant  had  not 
been  shut  down  in  V/2  yr.  but  once  or 
twice,  and  then  for  less  than  a  day. 

CONTENTS  OF  REFUSE 

The  refuse  delivered  to  the  plant  consists 
of  40  to  45  per  cent  of  garbage,  approxi- 
mately 50  per  cent  of  rubbish  and  5  to  10 
per  cent  of  ashes.  In  the  rubbish  there  is 
a  great  amount  of  tin  cans  and  other  in- 
destructible matter.  During  the  water- 
melon season  in  July  and  August  the 
amount  of  garbage  is  largely  increased. 
This  year  it  averaged  15  tons  per  day  and 
last  year  20  tons  per  day.  During  these 
two  months  when  there  is  an  excess  of  gar- 
bage there  is  added  to  the  refuse  hopper 
about  10  per  cent  additional  weight  of 
ashes  and  cinders  collected  in  a  pile  during 
the  season  when  it  is  not  necessary  for  con- 
suming the  garbage.  The  only  labor  cost 
involved  is  the  wheeling  of  the  cinder  from 


the  storage  pile  to  the  hopper.     No  other 
fuel  is  used. 

The  clinker  from  the  plant  varies  from 
20  to  30  per  cent,  according  to  the  cinder. 
About  half  the  clinker  by  weight  is  more 
or  less  vitrified.  At  first  it  was  believed 
that  this  clinker  would  have  no  value,  but 
after  a  trial  in  using  it  for  a  foundation 
for  hardening  streets  it  was  found  that  it 
is  well  adapted  for  this  purpose.  Streets 
that  have  been  hardened  with  the  clinker 
have  been  in  use  for  over  a  year.  The 
streets  so  treated  stand  up  under  heavy 
traffic,  and  are  found  to  be  far  more  dur- 
able than  those  surfaced  with  gravel.  A 
considerable  quantity  of  the  clinker  is  sold 
to  property  owners,  who  pay  a  nominal 
price  for  it.  In  one  instance  seventy-five 
cars  have  been  filled  and  hauled  by  railroad 
25  miles  to  be  used  as  a  foundation  upon 
beach  sand  over  which  gravel  was  placed. 
This  2-mile  roadway  has  stood  up  very  well. 
The  tin  and  sheet  iron  oxidizes  and  com- 
pacts with  the  ash  and  carbon,  making  a 
solid  foundation  strata. 


Long   15 -Ton  Guy  Derrick 
Folds  Into  Compact  Form 

Ball  and   Socket  Umbrella  Hood   Replaces   Usual 

Gudgeon  Pin  at  Top  of  Mast — Plates  and 

Angles  Reduce  Mast  and  Boom  Sections 

IN  CONSTRUCTING  a  skyscraper  built 
recently  in  Chicago  the  contractor  de- 
sired a  compact  15- ton  derrick  to  place 
floor  framing  to  the  base,  which  could  be 
raised  through  a  small  opening  after  the 
floors  were  erected.  For  this  purpose  the 
mast  and  boom  were  made  of  angles  and 
plates,  thus  reducing  the  combined  thick- 
ness at  the  center  of  the  two  when  folded 
to  56  in.  other  features  of  the  derrick  are 
an  umbrella  ball-and-socket  hood  at  the  top 
of  the  mast  instead  of  the  usual  gudgeon 
pin,  a  ball-and-socket  base,  a  removable 
bull  wheel  and  the  attachment  of  the  boom- 
fall  line  back  from  the  end  of  the  boom  so 
as  to  give  a  reverse  bending  moment  in  the 
boom,  tending  to  offset  the  moment  due 
to  the  weight  of  the  boom  itself. 

The  derrick  consists  of  an  all-steel  llO-ft. 
mast  guyed  by  eight  lines  if  desired,  a  100- 
ft.  boom  and  a  bull  wheel  14  ft.  in  diam- 
eter. The  mast  and  boom  each  have  one 
20-ft.  and  two  10-ft.  removable  sections  put 
together  with  bolted  splice  plates. 

BALL-AND-SOCKET    UMBRELLA   HOOD 

At  the  top  of  the  mast  a  specially  de- 
signed umbrella  hood  with  a  ball  and  socket 
provides  for  the  attachment  of  eight  guy 
lines.  The  ball  and  socket  gives  sufficient 
play  to  make  the  tension  a  direct  pull  during 
the  ordinary  working  of  the  derrick  when 
the  mast  is  not  quite  plumb.  The  hood 
proper  containing  the  socket  is  made  up 
of  upper  and  lower  plates  bolted  to  a  cast- 
steel  socket,  a  ring  casting  in  two  parts 
being  placed  below  the  lower  set  of  plates 
to  prevent  jumping  off  when  the  collar 
begins  to  bear  on  the  conical  surface  below 
the  ball,  and  during  erection  or  disman- 
tling. In  cross-section  about  240  deg.  of  the 
ball  is  covered.  The  upper  plate  is  cut 
from  a  single  octagonal  piece,  but  there 
are  eight  lower  plates.  In  calculating  the 
stresses  it  was  found  that  the  critical  sec- 
tion is  on  the  lower  ring  casting  just  within 
the  bolt  circle.  The  maximum  load  occurs 
when  one  of  the  guys  is  carrying  all  of  the 
load  and  the  phosphor-bronze  ring  is  bear- 
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-Umbrella  flood 


DERRICK      BUILT 

WITH    PLATES   INSTEAD   OF   LACING 

SECURE   LEAST   CROSS-SECTION   WHEN   FOLDED 


ing  on  the  conical  surface  below  the  ball. 
The  cast-steel  ball,  of  8-in.  diameter,  is 
finished  all  over  and  cored  out  to  give  a 
thickness  of  11/2  in.  Below  the  ball  portion 
of  this  casting  are  three  heavy  ribs  to  pro- 
vide attachment  for  the  top  of  the  mast 
and  the  boom-fall  links.  The  outer  ribs  are 
bolted  to  gusset  plates  extended  from  the 
sides  of  the  mast,  while  the  central  rib  car- 
ries most  of  the  load  of  the  links  for  the 
boom  fall.  As  the  center  line  of  the  hood 
is  over  the  front  face  of  the  mast,  an  extra 
plate  is  used  on  the  back  to  care  for  the 
large  bending  moment  produced.  This 
offset  arrangement  was  necessary  to  keep 
the  hood,  which  requires  about  4%  ft. 
within  the  same  plan  area  as 
and   mast  when   the   latter   are 


ball-and-socket  joint.  There  is,  however, 
another  smaller  horizontal  bearing  sur- 
face on  which  the  mast  rotates  when  turned 
by  the  bull  wheel.  The  vertical  surface  of 
the  phosphor-bronze  bushing  must  take  all 
horizontal  thrusts  and  transmit  them  to 
the  bowl  casting,  which  is  bolted  to  the 
floor  or  foundation.  The  lower  part  of  the 
casting  bolted  to  the  mast  is  tapered  so 
that  the  mast  can  tip  considerably  during 
erection  and  dismantling.  Four  clips  hold 
the  ball  and  bowl  castings  together  and 
keep  the  surfaces  clean  and  free  from  in- 
jury when  the  derrick  is  knocked  down. 
The  3-in.  hole  through  all  three  castings 
is  sufficiently  large  to  pass  the  two  cables 
even  when  the  mast  is  somewhat  out  of 
plumb. 

Reverse  Bending  Moments  Induced 

To  put  a  reverse  moment  in  the  boom  to 
overcome  the  bending  moment  due  to  its 
dead  weight,  the  boom  fall  is  attached  2y2 
ft.  back  of  the  load  fall  pin.  An  additional 
reverse  bending  moment  is  produced  at 
the  foot  of  the  boom  by  placing  the  pin 
below  the  center  line.  The  attachment  of 
the  boom  and  load  fall  links  at  the  end  of 
the  boom  to  a  single  central  plate  heavily 
reinforced  is  shown  in  the  detailed  drawing. 
Protection  of  the  load-fall  sheave  carrying 
the  line  to  the  upper  side  of  the  boom  is 
provided  by  a  front  plate  which  also  acts 
as  a  bumper  when  the  boom  is  folded 
against  the  mast. 

This  derrick  and  a  duplicate  were  built 
for  the  Ketler-Elliott  Erection  Company 
and  first  used  on  the  Marshall  Field  addi- 
tion in  Chicago. 


(This  Casting  Shop  Rmted  to  Mast 


clearance, 
the  boom 
folded  up. 


Mast  and  Boom  of  Plates  and  Angles 

While  a  still  more  compact  mast  might 
have  been  made  by  covering  all  four  sides 
with  plates,  the  back  side  was  laced  and 
the  section  increased  somewhat  because 
accessibility  is  a  feature  that  could  not  be 
overlooked.  The  lacing  provides  a  ladder 
which  could  not  be  obtained  so  cheaply  any 
other  way.  As  the  boom  can  be  got  at 
easily,  plates  were  used  on  all  four  sides. 
To  provide  troughs  for  the  ropes  and  make 
riveting  of  sections  possible,  the  angles  on 
the  face  of  the  mast  and  on  the  top  of  the 
boom  are  turned  out. 

The  boom-fall  line  is  brought  out  of  the 
mast  near  the  top  at  a  point  to  clear  the 
boom  when  the  derrick  is  folded  so  as  to  be 
accessible  and  to  clear  the  removable  sec- 
tions, which  have  several  plate-steel  stiffen- 
er  diaphragms. 

Two  Base  Bearings 

As  at  the  top,  movement  of  the  mast 
from  plumb  is  cared  for  at  the  base  by  a 
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Engineer  of  Modern  Sugar  Plantation  Has  to 
Deal  with  Varied  Problems 

Plant  of  Niquero  Company  in  Cuba  a  Good  Example  of  the  Various 
Classes  of  Construction  Required  for  a  Weil-Balanced  Plantation 

By  SAMUEL  VICKESS 
Coosulting  Engineer  in  Sugar  Factories  and  Estates,  New  York  City 


MANY  KINDS  of  construction  of  con- 
siderable masrnitude  enter  into  the  de- 
velopment of  the  modem  sugar  plantation, 
and  the  engineer  is  a  verj'  great  factor  in 
its  eventual  success  or  failure.  His  work 
may  include  the  surveying  and  mapping  of 
great  tracts  of  forest  land,  their  subdivision 
into  smaller  parts  for  planting  purposes, 
the  location  and  planning  of  an  adequate 
railway  system  and  the  design  and  construc- 
tion of  docks,  bridges,  roads,  warehouses, 
dwelling-houses,  one  or  more  mills,  water- 
supply  and  sewer  systems,  a  lighting  plant 
and  telephone  and  transmission  lines. 

The  plantation  of  the  New  Niquero  Sugar 
Company  at  Niquero,  Cuba,  is  an  excellent 
example  of  the  varied  problems  that  are 
met  with  in  the  development  of  a  modern 
estate.  This  might  be  very  aptly  termed 
an  average  plantation.  It  is  neither  ex- 
ceptionally large  nor  so  small  as  not  to 
require  skilled  laying  out  and  operation. 
Its  equal  in  size  and  output  may  be  found 
in  many  places  elsewhere  on  the  island  of 
Cuba  and  in  other  sugar-growing  coun- 
tries. 

More  than  a  century  ago  there  was  a 
small  wooden  mill,  which  is  still  standing, 
near  the  present  plant.  The  annual  output 
of  this  mill  was  83  tons  of  sugar.  Ten 
years  ago,  when  the  company  purchased  the 
property,  there  was  a  more  modem  plant 
with  2000  acres  of  land  under  cultivation, 
all  of  which  was  within  two  miles  of  the 
factory.  This  plant  had  an  annual  output 
of  3250  tons.  Last  year's  output  of  the  new 
plant  was  27,300  tons.  To  attain  this 
greatly  increased  output  required  ten  years 
of  gradual  extension  and  the  expenditure  of 
more  than  $2,000,000  for  the  purchase  of 
new  land,  new  installations  and  new  con- 
struction. 

Land  Extension 

Of  the  original  2000  acres  under  cultiva- 
tion not  one  acre  is  still  in  use  for  cane- 
growing  purposes.  The  percentage  of  yield 
from  sugar  cane  decreases  to  a  certain  ex- 
tent every  year.  In  time,  to  make  the  con- 
tinuance of  the  field  profitable,  it  is  neces- 
sary to  fertilize  and  cultivate  intensively 
or,  on  estates  where  virgin  land  is  avail- 
able at  cheap  prices,  to  plow  it  up  and  use 
it  as  pasture  for  the  feeding  of  the  large 
number  of  oxen  that  are  required  on  the 
plantation  for  hauling  cane  from  the  fields 
to  the  railroad,  and  to  open  up  new  fields 
for  cane-growing  purposes.  Such  has  been 
the  practice  adopted  at  Niquero,  where 
12,000  acres  of  forest  land  have  been  cleared 
and  planted  in  cane  up  to  last  year.  In  ad- 
dition to  this  the  company  has  acquired  con- 
trol of  40,000  acres  more  which  must  be 
cleared  and  cultivated  as  needed. 

In  all  there  are  3000  acres  of  pasture 
land.  These  lands  in  themselves  require 
more  work  to  prepare  than  do  pastures  in 
the  United  States.  There  are  no  all-year- 
round  running  streams  at  Niquero,  and  the 
oxen  have  to  be  supplied.  To  this  end  nu- 
merous wells  have  been  drilled,  windmills 
or  gasoline  motors  installed  for  pumping 
and  pipes  laid  to  distribute  the  water. 


The  land  under  cultivation  for  cane-grow- 
ing had  to  be  cleared,  stumped,  subdivided, 
plowed  and  planted.  A  system  of  roads  had 
to  be  laid  out  and  built,  and  bridges  had  to 
be  constructed  over  stream  beds  and  other 
depressions.  These  expenses  have  not  been 
undertaken  blindly,  however,  as  experi- 
ments have  been  under  way  at  Niquero  for 
some  time  to  determine  the  value  and  cost 
of  fertilization  and  irrigation,  and,  in  the 
future,  these  pasture  lands  will  be  cul- 
tivated intensively  and  used  for  cane- 
growing  purposes  again  if  the  tests  result 
satisfactorily. 

Railroad  System 

When  the  company  took  hold  of  the  prop- 
erty there  was  not  a  foot  of  railway  on  the 
plantation.  The  cane  had  to  be  transported 
from  the  fields  all  the  way  to  the  mill  by 
oxen,  and  the  finished  product  hauled  to  the 
wharf  by  the  same  primitive  method.  With 
the  exception  of  a  short  line  down  to  the 
wharf  the  same  methods  were  followed  by 
the  New  Niquero  Company  until  the  ex- 
ceptionally large  output — for  a  mill  without 
a  railroad — of  13,000  tons  was  obtained. 
Then,  to  increase  the  output,  and  because 
the  fields  were  reaching  out  to  considerable 
distances,  work  was  started  on  a  railway 
system.     This  at  present  consists  of  about 


22  miles  of  track.  A  3-ft.  gage  is  used,  and 
45-lb.  rails.  There  is  a  main  line,  starting 
at  the  factory  terminal  yard  and  running  to 
a  country  yard  named  Ceibabo,  a  distance 
of  about  41-.  miles;  a  north  branch,  which 
goes  to  another  country  station  named  Ni- 
querito,  about  10  miles  from  the  factory, 
and  a  south  branch,  which  goes  to  Colora- 
ditas  station,  about  4  miles  from  the  fac- 
tory. Several  minor  extensions  have  been 
added  to  these  lines  in  the  last  few  years, 
and  more  will  be  added  in  the  future.  Each 
of  the  lines  required  several  bridges  over 
watercourses,  three  of  them  being  of  fair 
size  and  costing  about  |7,000  each,  exclusive 
of  lumber,  which  was  to  be  had  almost  at  the 
cost  of  cutting.  Cuts  were  very  largely 
avoided,  but  considerable  filling  and  em- 
bankment was  involved.  Ties  are  of  hard- 
wood, cut  on  the  property.  The  wharf  line 
is  about  0.6  mile  long  and  of  especially  good 
construction. 

Cost  and  Equipment 

Concrete  pipe  culverts  were  used  where- 
ever  practicable  and,  in  many  cases,  open- 
top  concrete  structures.  During  the  past 
year  worn-out  boilers  have  also  been  used 
for  culvert  purposes.  The  larger  culverts 
had  to  be  studied  out  very  carefully  and 
provision  made  to  accommodate  the  variable 
flows  that  occur  during  the  rainy  season  in 
the  ordinarily  dry  stream  beds. 

The  railroad  grades,  on  almost  all  of  the 
lines,  are  descending  toward  the  factory,  so 
that  there  is  little  work  for  the  locomotives 
with  loaded  trains,  and  the  fuel  consumption 
is  low.  The  branch  from  the  factory  to  the 
wharf  is  so  graded  that  by  simply  pushing 
the  loaded  car  at  the  former  point  it  will 
travel  to  its  destination  by  gravity  alone. 
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WATER  SUPPLIED  FROM  TANK  68  FEET  HIGH 


ATTRACTIVE    SURROUNDINGS   A    NECESSARY   PART   OF   WORK 


The  railroads  cost,  on  an  average,  about 
$10,000  per  mile. 

Each  of  the  country  receiving  stations 
has  an  area  of  33  acres.  They  are  equipped 
with  scales,  cane  transporters,  wells,  pumps, 
water  tanks  and  loading  sidings.  The  rail- 
road equipment  consists  of  96  wooden  cane 
cars,  79  steel  cane  cars,  6  flat  cars,  2  box 
cars,  a  passenger  car,  2  coaches,  an  electric 
car,  hand  cars,  3  tank  cars  and  4  locomo- 
tives. 

Factory  Terminal  Yard  and  Mill 

The  main  terminal  yard  is  equipped  with 
such  sidings  and  appliances  as  are  neces- 
sary to  make  the  discharging  of  loads  and 


economical  device.  It  consists  of  a  platform 
of  sufficient  width  and  length  to  accommo- 
date one  car.  The  loaded  car  is  pushed  on 
it,  whereupon  the  outer  side  is  elevated  by 
hydraulic  pressure  until  the  cane  slides  off 
the  car  of  its  own  weight  and  into  the  re- 
ceiving pit. 

The  mill  building  is  steel  framed,  and 
walled  and  roofed  with  gailvanized  iron 
sheets.  It  is  equipped  with  all  the  neces- 
sary machinery  for  the  manufacture  of 
raw  sugar.  The  warehouses  are  single 
storied  and  are  also  constructed  of  steel  and 
iron. 

The  chimney  at  the  mill  is  of  steel,  180 
ft.  high  by  16  ft.  in  inside  diameter  at  the 


railway  SLOPES  GENERALLY  TOWARD  MILL,  MAKING  WORK  OF  LOCOMOTIVES  LIGHT 


handling  of  cars  possible  with  the  utmost 
dispatch  and  to  provide  for  the  storage  of 
cane  and  empty  cars  sufficient  for  the  night 
work.  This  yard  is  very  important  in 
sugar-mill  design.  A  car  congestion  there 
would  be  very  costly.  The  mill  works  24 
hours  each  day  and  the  volume  of  the  cane 
is  large  as  compared  with  that  of  the  sugar 
that  is  obtained  from  it.  There  are 
mechanical  devices  for  unloading  a  whole 
car  into  the  receiving  pit  at  one  time,  and  a 
chain-belt  elevator  to  carry  the  cane  up  to 
the  crushers  and  mills.  The  layout  of  the 
yard  is  shown  in  one  of  the  accompanying 
drawings. 

The  tilting  table   for   unloading   at   Nl- 
quero  has   proved   to  be   an    effective   and 


base,  tapering  to  a  10-ft.  diameter  40  ft. 
up.    It  is  set  on  a  concrete  foundation. 

There  are  also  several  tanks  for  the 
storage  of  molasses,  a  by-product  obtained 
in  the  process  of  sugar-making.  This  ma- 
terial weighs  90  lb.  to  the  cubic  foot,  so  the 
tanks  required  rather  elaborate  foundation 
work.  Piles  spaced  to  4-ft.  centers  each 
way  were  driven  to  a  15-ft.  penetration. 
They  were  then  capped  and  a  3-ft.  thickness 
of  reinforced  concrete  was  spread  resting 
on  them,  which  provided  a  foundation  for 
the  tank  as  well  as  a  floor. 

Municipal  Work 

The  water  supply  is  pumped  from  wells 
to  a  tank  68  ft.  high,  with  a  capacity  of 


50,000  gal.,  from  which  it  is  distributed  to 
the  various  buildings  and  yards. 

The  sewer  problem  at  Niquero  was  very 
simple.  Two  lines  of  18-in.  vitrified  pipe 
sewer,  each  2000  ft.  long,  were  laid  to  carry 
the  sewage  from  the  buildings  down  to  the 
sea  by  gravity. 

A  sugar  plantation  is  a  small  settlement 
in  itself,  apart  and  removed  from  the 
nearest  habitation.  Its  operation  requires 
the  employment  of  skilled  men  who  are  ac- 
customed to  life  in  developed  countries. 
To  make  it  attractive  to  them  it  is  neces- 
sary that  the  ornamental  as  well  as  the 
practical  features  be  taken  care  of.  To 
this  end  the  New  Niquero  Company  has  laid 
out  and  established  an  attractive  park  on 
its  property.  The  employees'  houses  are 
excellently  constructed  after  the  American 
style,  modified  to  suit  tropical  conditions, 
and  are  equipped  with  running  water,  elec- 
tric lights  and  all  the  sanitary  fixtures, 
such  as  flush  toilets,  baths  and  other  con- 
veniences as  are  usual  in  the  United  States. 
The  company  has  also  encouraged  every 
movement  toward  modern  improvements  in 
the  village  as  well,  such  as  clean  streets  and 
sanitary  measures,  the  recent  installation 
of  an  electric  light  plant  and  the  building 
of  a  club  house  for  recreative  purposes. 

Wharves  and  Bridges 

There  are  two  wharves  at  Niquero.  The 
principal  one  is  1400  ft.  long  exclusive  of 
the  terreplane  approach.  It  rests  on  hard- 
wood piles  driven  down  to  rock.  These  are 
15  in.  in  diameter  at  the  butt,  8  in.  at  the 
toe  and  from  35  to  45  ft.  long.  They  are 
spaced  at  6-ft.  centers  each  way.  The 
stringers  and  caps  are  of  cross-sectional 
area  much  greater  than  the  highest  pos- 
sible load  would  require,  as  the  lumber  is 
so  cheap  that  it  is  more  economical  to  use 
it  than  to  cut  it  down.  The  flooring  is  of 
yellow  pine.  The  approach  is  of  sufficient 
width  to  accommodate  a  single-track  rail- 
way. The  wharf  proper  is  54  ft.  wide  and 
accommodates  two  railway  tracks  as  well 
as  providing  space  to  pile  12,000  bags  of 
sugar.  Boats  drawing  13%  ft.  of  water 
may  tie  up  directly  alongside.  The  second 
wharf  is  400  ft.  long  and  is  also  constructed 
of  hardwood   with   a   yellow-pine  flooring. 

The  bridges,  as  a  rule,  consist  merely  of 
concrete  abutments  and  a  timbered  stringer 
under  each  track,  but  in  places  where  the 
watercourses  are  swollen  periodically  out 
of  all  proportion  to  their  usual  state  more 
elaborate  structures  had  to  be  built.  One 
of  the  latter,  which  is  thoroughly  typical  of 
its  kind  at  Niquero,  is  shown  on  an  accom- 
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panying  drawing.  This  is  121  ft.  between 
abatments.  Bents  of  hardwood  rest  on 
IHlea  driven  to  approximately  12-ft.  centers 
and  capped.  At  the  channel  proper  there 
ia  an  18-ft.  span.  This  is  of  12  x  12-in. 
hardwood  strengthened  by  iron  truss  rods. 
The  reason  for  this  span  is  to  avoid  an  ob- 
structing bent  that  would  collect  floating 
d^ris  and  stop  the  flow  so  as  to  endanger 
the  railway  embankment. 

Lighting  and  Telephone 

The  property  at  the  mill  is  lighted  by 
electricit>'  developed  in  a  private  plant. 
The  town  is  lighted  from  a  municipal  plant. 
Both  of  these  plants  have  been  installed 
within  the  last  six  years. 

The  company  has  installed  a  telephone 
system  on  its  property  that  connects  the 
factor>'  office  to  all  important  offices,  to  all 
zone  guard  houses  and  to  the  different  coun- 


Formulate  Rules   for  Society 
Programs 

Introtpective  Investigation  of  A.  S.  M.  I.  Leads  to 

Wdl-Denned  and  Co-Ordinated  Duties 

for  All  Conunittees 

UPON  the  program  committee  of  a  tech- 
nical society  so  much  of  success  or  fail- 
ure depends  that  the  following  notes  are 
taken  from  an  exhaustive  introspective  in- 
vestigation and  report  of  the  committee 
work  of  the  American  Society  of  Municipal 
Improvements.  The  committee  on  com- 
mittees, consisting  of  A.  P.  Folwell,  chair- 
man, E.  S.  Rankin  and  C.  C.  Browp,  pre- 
pared a  set  of  instructions  to  committees 
with  the  idea  of  having  them  handed  down 
to  each  incoming  chairman  so  that  there 
would  be  a  continuity  of  effort  and  no  de- 
parture from  the  desired  field  of  discussion. 


brought  out  by  a  paper  is  frequently  more 
valuable  than  the  paper  itself  from  an  in- 
formative point  of  view,  and  is  especially 
so  as  giving  an  interesting  and  live  con- 
vention. This  idea  should  be  kept  in  mind 
in  selecting  subjects  and  approving  papers 
to  be  read  before  the  society.  In  the  case 
of  some  papers,  such  as  those  which  con- 
tain tables  and  statements  more  or  less 
burdened  with  statistics,  it  would  be  well 
for  the  committee  to  go  carefully  over  the 
paper  and  note  such  matter  as  could  not  be 
readily  apppreciated  by  an  audience  only 
when  read  from  the  printed  page,  and  to 
request  the  author  either  to  omit  this  in 
reading  the  paper  before  the  society,  or  to 
prepare  a  brief  statement  for  such  oral 
presentation  which  will  give  the  gist  of  the 
information  contained  therein. 

A  short  paper  full  of  meat  is  much  pre- 
ferable to  a  long  one,  and  condensation  of 
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try  freight-gathering  stations.  There  is 
also  an  ice-manufacturing  plant,  a  labora- 
tory, machine  shop,  carpenter  shop  and 
sawmill.  All  these  are  completely  equipped 
to  serve  their  intended  purposes. 

Though  working  at  nearly  full  capacity 
the  Niquero  plantation  can  by  no  means  be 
said  to  be  completed.  In  fact  it  may  be 
apUy  termed,  "still  under  construction." 
More  fields  will  have  to  be  cleared  from 
year  to  year,  railroad  extensions  will  have 
to  be  made  and  considerable  additions  to 
the  factory  buildings  and  warehouses  are 
already  projected. 

The  New  Niquero  Sugar  Company  is  an 
American  concern,  with  offices  at  129  Front 
Street,  New  York  City.  J.  H.  Post,  of  B. 
H.  Howell  Sons  &  Company,  of  New  York 
•City,  is  president,  and  the  writer  is  consult- 
ing engineer.  All  of  the  work  was  done 
under  the  personal  direction  of  Ricardo 
Narganes,  vice-president  and  general  man- 
ager of  the  company,  who  has  been  affiliated 
with  large  engineering  projects  in  Cuba 
for  many  years,  having  been  general  man- 
ager and  representative  in  Cuba  for  Runkle, 
Smith  &  Company,  contractors,  on  the  con- 
struction of  the  Palatino  Reservoir  and  the 
original  distribution  system  of  the  Havana 
water  supply,  general  manager  of  the  Ma- 
tanzas  Gas  &  Electric  Company,  constructor 
of  the  Camaguey  Electric  Company  and,  for 
several  years,  general  manager  of  the  Ha- 
vana Gas  &  Electric  Company. 


New  chairmen  begin  their  work  in  the 
dark  as  to  the  duties  and  aims  of  that  com- 
mittee. General  duties  consist  in  preparing 
a  report  and  obtaining  papers.  The  com- 
mittee is  urged  to  select  some  one  feature 
to  be  given  extended  attention. 

Papers  on  Selected  Subjects  Desirable 

In  obtaining  papers  for  the  annual  meet- 
ing, instead  of  asking  broadcast  for  papers 
on  any  subject,  the  society  would  be  better 
served  if  each  committee  were  to  select  sub- 
jects upon  which  it  is  desirable  to  have 
papers  prepared,  and  endeavor  to  obtain  dis- 
cussions of  these  subjects  from  those  best 
qualified  to  write  them  (whether  members 
or  not).  The  subjects  chosen  would  ordi- 
narily be  those  selected  by  the  committee 
as  the  principal  feature  of  its  own  report. 
At  the  same  time  the  committee  should 
make  an  effort  to  encourage  the  younger 
and  newer  members  of  the  society  to  present 
any  information  which  they  may  have  on 
details  of  practice,  with  the  idea  of  encour- 
aging them  to  take  an  active  part  in  the 
society  so  as  to  retain  their  interest.  How- 
ever, the  committee  should  keep  in  mind 
the  interests  of  the  society  as  a  whole,  and 
eliminate  as  far  as  possible  di.scussions  of 
well-known  ideas  or  descriptions  of  com- 
mon-place work  which  would  take  up  the 
time  of  the  society  with  little  resulting 
benefit. 

The  discussion    in  convention   which    is 


papers  should  be  encouraged,  but  not  to  the 
point  of  lessening  their  intelligibility. 
There  are  exceptions,  such  as  a  comprehen- 
sive paper  covering  a  wide  field  and  en- 
deavoring to  sum  up  all  available  informa- 
tion on  a  subject;  but  generally  speaking, 
2500  to  5000  words  is  an  excellent  length 
for  a  paper,  or  at  least  for  that  part  of  it 
which  is  to  be  read  aloud  at  the  meeting. 


Why  the  Traffic  Census? 

A  TRAFFIC  census  is  most  valuable  in 
determining  the  economic  type  of  road 
in  a  large  system  of  highways,  said  W.  W. 
Marr,  at  the  recent  Northwestern  Road 
Congress  at  Cedar  Rapids,  Iowa.  "It  is  in- 
conceivable that  in  any  big  system  of 
roads  the  traffic  will  ever  be  the  same  on 
each  road  of  the  system.  It  is  admitted 
that  the  traffic  on  a  few  of  these  roads  will 
probably  be  so  nearly  the  same  that  for 
practical  purposes  it  may  be  considered 
identical,  but  some  of  the  roads  in  the 
system  will  surely  never  carry  more  than 
a  half,  a  quarter,  a  fifth,  or  a  tenth  the 
burden  of  the  main  roads,  and  if  we  have 
designed  all  the  same,  we  must  necessarily 
have  wasted  a  great  deal  of  money."  It  is 
necessary  in  an  economic  design  of  a  sys- 
tem to  consider  the  load  burden,  and  this 
cannot  be  even  approximated  without  some 
sort  of  estimate. 
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Pressure  Test  Shows  Little  Leakage  from  Huge 
Molded  Concrete  Pipe 

Loss  from  8000-Foot  Conduit  at  Baltimore  Only  One- 
Third  of  Amount  Fixed  by  City  Water  Department 


PRESSURE  tests  recently  made  on  long 
lines  of  7  and  9-ft.  precast  reinforced 
pipe  in  Baltimore's  waterworks  improve- 
ments showed  a  total  leakage  rate  of  only 
13,000  gal.  in  24  hr.  in  an  aggregate 
length  of  8000  ft.  under  a  pressure  of  35  lb. 
per  square  inch.  The  maximum  allowable 
rate  of  leakage  under  the  contract  was  set 
by  the  city's  engineers  at  38,000  gal.  as 
the  result  of  preliminary  tests  on  individual 
pieces  of  pipe.  The  35-lb.  test  pressure 
called  for  in  the  specifications  is  to  be  the 
maximum  actual  working  pressure.  This 
is  believed  to  be  the  largest  pipe  line  of 
its  kind  to  be  required  to  stand  so  great  a 
pressure. 

The  pipe  line  in  question  extends  from 
the  new  filtration  plant  above  Lake  Monte- 
bello  to  the  head  of  the  distributing  mains 
near  Lake  Clifton.  For  construction  pur- 
poses, this  line  is  divided  into  three  sec- 
tions. The  first  is  an  open  trench  line  of 
9-ft.  pipe,  extending  800  ft.  from  the  filtra- 
tion plant  to  the  gate-house  at  Lake  Monte- 
bello.  The  second  is  in  tunnel  between  the 
Lake  Montebello  and  Lake  Clifton  gate- 
houses, a  distance  of  5400  ft.,  of  which 
4125  ft.  is  of  9-ft.  pipe  and  1240  ft.  of  7-ft. 
pipe.  This  pipe  is  laid  inside  of  a  12-ft. 
brick  tunnel  formerly  connecting  these  res- 
ervoirs. The  third  section  is  in  open  trench 
between  a  shaft  near  Lake  Clifton  and  the 
head  of  the  distributing  system. 

The  construction  of  this  pipe  line  and 
method  of  manufacture  of  the  pipe  were 
described  in  the  Engineering  Record  of 
Oct.  31,  1914,  page  474.  All  of  the  pipe  is 
of  the  standard  Lock  Joint  design,  made  on 
the  work  by  the  Lock  Joint  Pipe  Company, 
of  New  York,  the  contractor  for  the  entire 
pipe-line  con.struction.  Six-foot  lengths 
were  used  throughout  on  both  diameters 
of  pipe,  the  joints  being  grouted  in  the 
trench  or  tunnel.  The  pipe  walls  are  8  in. 
thick  in  the  7-ft.  size  and  9  in.  thick  in  the 
9-ft.  size. 

Before  the  regular  manufacture  and  lay- 


ing of  pipe  was  undertaken  a  preliminary 
te.st  was  made  at  35  lb.  water  pressure  on 
two  standard  pieces  of  pipe  joined  together 
and  bulkheaded  at  both  ends.  Evidences  of 
leakage  were  very  slight,  there  being  only 
one  point  where  there  was  an  appreciable 
amount  of  flow.  The  existence  of  this  lat- 
ter minute  leak  was  considered  to  be  an 
allowable  imperfection  in  practical  con- 
struction, and  the  leakage  limit  of  38,000 
■gal.  for  the  entire  pipe  line  was  hence  com- 
puted from  the  measurements  in  this  test. 

The  principal  tests  were  made  on  the 
completed  pipe  line  prior  to  backfilling  the 
trench  and  closing  the  tunnel.  For  con- 
venience in  securing  leakage  observations 
these  tests  were  made  in  two  sections,  one 
embracing  the  tunnel  and  upper  trench  line 
near  the  filters,  and  the  other  embracing  the 
lower  trench  line. 

The  test  of  the  first-named  section  in- 
cluded 4925  ft.  of  9-ft.  concrete  pipe,  1250 
ft.  of  7-ft.  concrete  pipe,  60  ft.  of  steel 
specials,  a  72-in.  and  a  48-in.  gate  valve  and 
a  steel  distributor  at  the  end,  having  seven 
foot-bends  and  seven  30-in.  valves.  It  was 
possible  to  measure  any  leakage  past  the 
valves  for  correcting  the  total  loss  of  water 
from  the  pipe  line. 

.  How  Leakage  Was  Measured 

This  section  was  shut  off  by  bulkheading 
a  Y-end  at  Lake  Clifton  with  a  steel  di.shed 
head  and  closing  all  of  the  above-mentioned 
valves.  The  pipe  line  was  filled  through  a 
gate  at  the  filter  plant  and  the  head  was 
gradually  built  up  to  the  maximum  service 
level  in  the  gate  chamber,  which  brought  on 
the  full  test  pressure.  This  level  was  then 
maintained  to  compensate  leakage  by  means 
of  a  hose  line,  and  the  rate  of  inflow  was 
determined  by  taking  measurements  of 
about  20  sec.  flow  from  the  hose  in  a  barrel 
periodically  throughout  the  24  hr.  of  the 
test.  At  the  end  of  24  hr.  the  total  inflow 
through  the  hose  was  computed  and  the 
observed  leakage  at  the  various  valves  was 


THIS  CONCRETE  PIPE,  UNDER  35  POUNDS  PRESSURE,  ALLOWED  A  LEAKAGE  OF  ONLY  13,000 
GALLONS  IN  24  HOURS  FOR  A  LENGTH  OF  8000    FEET 


TRENCH    WAS    LEJT    OPEN    UNTIL    HYDRAULIC 
TESTS   WERE   COMPLETED 

deducted.  The  remainder  represented  the 
leakage  in  the  pipe  itself.  It  amounted  to 
about  9500  gal.  per  24  hr.,  out  of  an  allow- 
ance for  this  section  of  34,000  gal. 

Prior  to  the  tests  the  contractors  deter- 
mined that  when  the  tunnel  was  filled  and 
then  drained  the  water  would  leave  the  pipe 
bore  quicker  than  it  would  flow  out  of  the 
space  between  the  outside  of  the  pipe  and 
the  walls  of  the  old  12-ft.  brick  tunnel.  This 
would  tend  to  produce  a  pressure  from  the 
outside  of  the  pipe  sufl^icient  to  cause  an 
uplift  1700  lb.  per  linear  foot.  Since  the 
tunnel  is  not  backfilled,  there  would  be 
nothing  to  prevent  the  rise  of  the  pipe.  To 
relieve  this  external  pressure  thirty-two 
5  x  8-in.  brass  check  valves  were  inserted 
in  the  4000  ft.  of  9-ft.  pipe  about  2  ft. 
below  the  center.  These  valves  open  inward 
upon  the  presence  of  external  pressure  and 
thus  allow  the  water  from  between  the  walls 
to  drain  into  the  pipe.  When  the  pipe  is 
full  and  the  pressure  from  the  inside,  the 
valves  seat.  In  considering  the  leakage  in 
the  tunnel  section  above,  it  is  very  probable 
that  a  large  amount  passed  through  these 
valves,  thus  reducing  to  some  extent  the 
leakage  attributable  to  the  concrete. 

Build  Up  Head  from  Tower 

The  lower  section  of  pipe  line,  embracing 
1750  ft.  of  7-ft.  pipe  in  open  trench,  was 
shut  off  for  te.st  by  bulkheading  its  lower 
end  and  closing  a  48-in.  valve  leading  into  it 
from  the  tunnel.  In  order  to  get  the  de- 
sired head  here  a  timber  tower  48  ft.  high 
was  erected  on  high  land  at  its  upper  end, 
so  that  a  platform  stood  70  ft.  above  the 
pipe.  An  open  barrel  on  this  platform,  with 
•1  i-in.  gravity  line  leading  into  the  concrete 
pipe,  was  employed  to  apply  the  head.  A 
fixed  water  level  was  maintained  in  this  bar- 
rel by  means  of  an  inlet  tapped  from  the 
city  mains.  The  city  mains  could  not  be 
used  directly  for  test  purposes  due  to  wide 
local  pressure  fluctuations. 

When  ready  for  the  test  this  section  was 
filled  from  the  tunnel  through  the  48-in. 
valve  and  the  pressure  was  very  gradually 
built  up  from  the  barrel  on  the  tower,  the 
rise  in  the  small  gravity  pipe  being  care- 
fully controlled  by  a  globe  valve  and  pres- 
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URED 9  FEET  IN   DIAMETER 

sure  gage.  Measurement  of  leakage  was 
made  by  taking  frequent  observations  on 
the  flow  which  was  necessary  to  maintain 
the  level  in  the  barrel.  These  observations 
were  made  in  a  second  barrel.  The  leakage 
in  this  section  proved  to  be  3500  gal.  out  of 
an  allowable  leakage  of  4000  gal. 

A  part  of  the  above  tests  was  continued 
over  48  hr.,  and  it  was  observed  that  the 
leakage  decreased  from  the  original  rate 
of  flow.  This  was  attributed  to  the  fact 
that  much  of  the  water  taken  by  the  pipe 
line  in  the  first  24  hr.  was  absorbed  by 
the  dry  concrete  walls. 

Character  of  Leakage 

Throughout  the  tests  careful  examination 
was  made  of  all  portions  of  the  pipe  line 
which  could  be  reached.  In  only  a  few  cases 
appreciable  amounts  of  leakage  were  found. 
In  one  there  was  a  light  spray  measuring 
4»2  gal.  in  24  hr.  Another  consisted  of 
a  dripping  of  75  drops  per  minute.  In  not 
over  half  a  dozen  other  cases  was  the  leak- 
age such  as  to  give  an  accumulation  of 
water  suflkient  for  a  flow,  though  there 
were  evidences  of  dampness  in  spots.  The 
moisture  which  appeared  seemed  to  be 
about  equal  only  to  the  evaporation. 

The  tests  seemed  to  indicate  that  the 
mere  dripping  or  flow  of  water  from  any 
particular  portions  of  the  pipe  in  sufficient 
quantity  to  be  measurable  was  not  an  index 


of  the  actual  amount  of  leakage.  Ap- 
parently there  was  considerable  loss  even 
when  the  number  of  spots  showing  ap- 
preciable amounts  of  water  was  exceedingly 
small.  It  also  appeared  that  a  very  much 
greater  leakage  than  actually  occurred,  or 


was  allowed,  would  not  have  been  detri- 
mental either  to  the  pipe  line  or  to  other 
structures. 

The  tests  were  conducted  by  the  Lock 
Joint  Pipe  Company  in  conjunction  with 
the  Water  Board  of  Baltimore. 


How  the  Federal  Evaluation  of  the  Boston  & 
Maine  Railroad  Is  Being  Done 

F.  C.  Shepherd,  Valuation  Engineer,  Outlines  to  Boston  Society  of  Civil 
Engineers   Work   and    Problems  of  Both  Railroad   and   Government 


TIMBER  tower  WITH   WATER  BARREL  ON  TOP 
TO  FUR.NISH   TEST   PRESSURE 


ONE  OF  THE  FIRST  large  railroads  to 
be  taken  up  for  evaluation  by  the  Gov- 
ernment in  accordance  with  the  Valuation 
Act  of  March  1,  1913,  was  the  Boston  & 
Maine  Railroad.  The  Division  of  Valua- 
tion began  work  on  the  system  April  29, 
1914,  and  the  railroad  began  its  part  of 
the  work  several  months  earlier.  How  both 
the  railroad  and  the  Government  are  carry- 
ing out  the  work,  and  some  of  the  problems 
encountered,  are  described  by  F.  C.  Shep- 
herd, valuation  engineer  of  the  Boston  & 
Maine  Railroad,  in  a  paper  published  on 
page  291  of  the  October  Journal  of  the  Bos- 
ton Society  of  Civil  Engineers,  to  be  pre- 
sented before  the  society  Nov.  17.  An  idea 
of  how  the  Government  is  handling  its 
larger  field  squads  is  given  in  an  article 
in  the  Engineering  Record  of  Dec.  26, 
1914,  page  696.  How  the  Boston  &  Maine 
by  means  of  wash  borings  proved  that  ordi- 
nary cross-sections  missed  a  large  amount 
of  fill  that  had  settled  into  soft  ground  was 
set  forth  in  an  article  in  the  issue  of  June 
19,  page  776.  Other  matters  touched  upon 
by  Mr.  Shepherd  that  have  already  been 
discussed  are  eliminated  from  the  follow- 
ing notes  taken  from  his  paper: 

First  Step  Taken  in  November,  1913 

The  first  start  toward  valuation  work  on 
the  Boston  &  Maine  Railroad  was  made  in 
November,  1913,  when  the  president  ap- 
pointed a  valuation  committee.  We  first 
started  a  careful  study  of  the  history  of 
the  railroad.  The  present  system  is  com- 
posed of  some  one  hundred  and  seventy 
original  corporations,  the  first  of  which  was 
chartered  in  1796.  Under  reorganizations, 
purchases  and  consolidations,  there  are  now 
forty  existing  corporations,  all  of  which 
are  either  owned,  leased  or  controlled  by 
the  Boston  &  Maine. 

Having  the  corporate  ownerships  as  now 
existing  we  next  made  a  study  for  a  sched- 
ule of  inventory  or  valuation  sections.  We 
were  confronted  with  the  fact  that  the  val- 
uations are  to  be  made  by  State  lines,  and 
that,  for  our  own  records  at  least,  we 
should  make  the  valuation  sections  agree 
with  existing  corporations.  We  have  there- 
fore made  the  valuation  sections  as  a  whole 
by  corporate  ownerships,  although  there 
are  some  parts  where  the  ownerships  were 
so  extensive  or  diversified  that  we  have 
given  more  than  one  section  to  a  corpora- 
tion. At  the  present  time  we  have  sixty 
valuation  sections,  for  each  of  which  sep- 
arate inventories  and  collections  will  be 
made.  With  all  these  corporations  there 
are  six  common  carriers  under  the  act,  for 
which  valuations  will  be  made  by  the  com- 
mission. 

Jan.  16,  1914,  we  were  advised  that  the 
Boston  &  Maine  was  one  of  the  first  roads 
on  which  valuation  work  would  start,  and 
that  actual  field  work  would  be  commenced 
about  May  1. 


Feb.  1,  1914,  Government  Order  1,  speci- 
fications for  maps  and  profiles,  was  issued, 
following  which  our  valuation  department 
was  organized.  We  first  made  a  careful 
study  of  what  plans  were  in  existence  on 
our  entire  system  so  as  to  determine  which 
of  them  could  be  made  acceptable  to  the 
commission.  A  careful  study  revealed  the 
fact  that  on  our  system  of  some  2500  miles 
there  were  in  existence  maps,  of  various 
sizes,  and  mostly  on  a  100-ft.  scale,  for 
about  1000  miles,  which  it  appeared  could 
be  brought  up  to  date  without  complete 
field  surveys.  For  the  other  1500  miles  we 
found  that  complete  new  surveys  would 
have  to  be  made. 

We  started  in  the  office  making  tracings, 
in  accordance  with  the  Government  regu- 
lations, from  the  existing  maps,  and  to 
complete  these  maps  started  small  parties 
of  two  men  each  over  our  lines,  obtaining 
the  data  necessary  to  complete  the  plans; 
such  as  survey  station  points  for  turnouts, 
structures,  etc.,  locations  and  dimensions 
of  culverts,  fences  and  buildings  and  other 
miscellaneous  items,  all  of  which  would 
have  to  be  placed  on  the  maps  before  they 
could  be  filed  with  the  Government.  For 
this  work  four  parties  of  two  men  each, 
under  the  charge  of  an  assistant  engineer, 
completed  the  1000  miles  in  the  field  be- 
tween Feb.  16  and  Dec.  11.  As  fast  as  the  field 
work  was  done,  the  information  obtained 
was  placed  on  the  tracings  in  the  office. 

Surveys  for  New  Maps  for  1500  Miles 

For  the  new  survey  work,  parties  were 
started  in  the  field  in  February,  1914.  A 
gradual  increase  in  the  number  of  parties 
was  made  until  nine  parties  were  at  work, 
and  have  been  continuously  to  date.  Up 
to  Sept.  1,  1915,  these  parties  had  com- 
pleted resurveys  for  1250  miles  of  line  and 
an  entire  resurvey  of  the  Boston  terminal, 
and  it  is  anticipated  that  the  entire  work 
will  be  done  by  Dec.  1,  1915.  These  parties 
are  composed  of  four  field  men  and  one 
draftsman,  three  parties  being  under  the 
direct  charge  of  an  assistant  engineer.  The 
field  draftsman  travels  continuously  with 
the  survey  party,  and  completes  and  for- 
wards to  the  main  office  a  plan  which  shows 
all  existing  features,  survey  stations,  off- 
sets and  other  information,  or  a  complete 
detailed  resurvey  of  our  line.  These  plans 
are  inked  in  on  mounted  paper  in  rolls  con- 
taining approximately  seven  miles  on  a 
100-ft.  scale. 

The  speed  of  these  parties  varies  with 
the  character  of  the  line  on  which  they  are 
working,  there  being  some  locations  where 
on  account  of  congestion,  number  of  tracks, 
etc.,  they  will  not  cover  more  than  V2  mile 
a  week,  while  on  other  lines,  where  the  con- 
ditions are  much  different,  we  have  had 
some  parties  cover  7  or  8  miles  a  week.  The 
average  throughout  is  approximately  3 
miles  for  each  party. 
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All  these  parties  find  their  own  sub- 
sistence, using  for  the  most  part  passenger 
or  freight  trains  to  go  back  and  forth.  We 
have,  however,  in  some  instances,  used 
motor  cars,  which  have  increased  our  work 
at  least  2  miles  a  week,  this  condition,  of 
course,  applying  to  lines  where  the '  rail- 
road stations  are  few  and  far  apart. 

Duplicate  Notebooks 

On  this  work  we  are  using  duplicate  field 
notebooks,  by  which  a  carbon  copy  is  ob- 
tained of  all  the  work.  By  doing  this  the 
draftsman  always  has  a  copy  of  the  field 
notes  the  day  after  they  are  taken.  By 
keeping  the  field  plans  in  close  touch  with 
the  field  survey  work  we  reduce  corrections 
and  the  picking  up  of  omissions  to  a  min- 
imum. 

As  fast  as  the  field  plans  are  received  in 
the  main  office  they  are  laid  out  for  the 
Government  sheets  and  the  tracings  made. 
A  draftsman  in  the  office  can  complete  such 
tracings  at  the  rate  of  two  to  three  a  day. 
For  all  the  tracings  we  purchase  the  cloth 
cut  to  size,  with  the  border  lines  printed 
thereon.  For  the  title  work  we  are  using 
a  Golding  printing  press.  In  the  press, 
instead  of  type,  we  are  using  plates  which 
are  reproductions  of  the  lettering  of  one  of 
our  draftsmen.  With  the  press  and  the 
plates  we  are  able  to  put  titles  on  our 
maps  at  a  cost  of  about  11/2  cents  each, 
and  at  the  rate  of  about  200  in  four 
hours. 

Where  we  have  made  resurveys  we  are 
painting  the  rail  at  every  100-ft.  station, 
and  noting  the  station  at  500  or  1000-ft. 
intervals,  this  being  done  to  aid  in  the  tak- 
ing of  profiles  where  necessary,  and  also 
for  the  assistance  of  the  Government  engi- 
neers in  their  chaining.  Up  to  the  present 
time  we  have  made  no  start  on  profile  work. 
It  is  hoped  that  instead  of  the  profiles,  as 
called  for  in  Order  1,  we  can  substitute  our 
regular  track  charts,  which,  while  on  a 
much  larger  scale,  give  a  more  compre- 
hensive idea  of  the  rise  and  fall  of  the 
grades,  and  which  we  think  would  be  much 
more  suitable  for  use  in  working  out  val- 
uation than  that  called  for  by  the  map 
order. 

Land  Lines  the  Most  Difficult  Problem 

Our  next  step  is  the  working  up  of  the 
land  lines  and  land  records  called  for  in 
Order  1,  and  it  is  this  work  which  we  find 
is  the  most  difficult  and  takes  the  most  time. 
At  the  start  we  found  that  there  was  prac- 
tically no  part  of  our  system  on  which  the 
land  records  were  complete,  and  that  there 
was  a  large  proportion  of  our  system  on 
which  no  land  maps  were  in  existence.  We 
have  therefore  found  it  necessary  to  repro- 
duce on  our  plans  all  the  land  lines  for  the 
entire  system.  It  can  readily  be  seen  what 
it  means  when  it  is  realized  that  the  pur- 
chase of  the  lands  covers  a  period  from 
about  1830  to  date,  and  that  there  are  about 
25,000  land  parcels  to  be  located.  Many  of 
the  original  corporations  are  non-existent 
and  have  passed  through  so  many  hands 
during  the  different  reorganizations  that 
many  records  have  been  lost. 

While  our  men  in  the  office  use  the  deeds 
which  are  in  the  possession  of  the  rail- 
road, many  deeds  are  missing,  and  our  land 
commissioner  has  for  over  a  year  had  his 
assistants  going  to  every  registry  point  in 
New  England  and  part  of  New  York  State 
obtaining  the  record  of  every  deed  in  the 
name  of  any  railroad  which  has  ever  been 
a  part  of  our  system.    After  checking  this 


record  against  the  deeds  we  have,  abstracts 
are  then  made  of  the  missing  ones.  Be- 
yond this  the  commissioner  is  obtaining 
copies  of  all  county  commissioners'  awards 
and  all  locations  as  filed  for  all  the  rail- 
roads. We  find,  even  with  all  this  informa- 
tion, that  there  are  many  places  where  we 
can  get  no  records  of  ownership  of  parts 
of  our  right  of  way.  At  these  points,  of 
course,  we  will  be  obliged  to  fall  back  on 
the  fact  that  the  railroad  is  there  and  in 
possession.  Such  records  will  undoubtedly 
be  accepted  by  the  commission. 

After  making  up  the  plans  in  accordance 
with  Order  1  we  are  starting  on  Order  7, 
pertaining  to  schedules  of  land.  For  this 
order  we  are  obliged  to  show  on  the  form 
called  for,  besides  the  information  above 
shown  in  the  plan,  the  areas  and  the  con- 
siderations shown  in  the  deed  for  all  the 
land  parcels.  These  forms  are  then  handed 
to  the  valuation  accountant,  who  will  work 
up  the  information  regarding  the  original 
cost  of  every  parcel.  This  means  a  tre- 
mendous amount  of  work,  as  it  will  entail 
going  over  all  the  original  records  which 
can  be  found  and  obtaining  from  these 
records  information  regarding  every  vouch- 
er by  which  payment  was  made  for  every 
parcel  of  land.  Further  than  this,  we  are 
to  find,  and  of  course  it  is  to  our  advantage 
also,  any  information  possible  regarding 
expense  incurred  in  each  acquisition.  It 
will,  of  course,  be  absolutely  impossible  for 
us  to  find  such  information  in  many  in- 
stances. Many  of  the  old  records  are  gone, 
or  lost  by  fire. 

Finding  Hidden  Items 

The  physical  inventory  is  obtained  from 
an  actual  survey  of  conditions  as  of  to-day. 
It  is  perfectly  obvious  that  many  conditions 
which  existed  at  the  time  the  railroads  were 
built  cannot  be  shown  or  found  to-day  and 
that  in  such  an  inventory  the  railroads 
therefore  would  lose  many  items  which 
should  be  used  in  the  reproduction  cost. 
This  question  has  faced  the  railroads  since 
they  first  started  on  this  work.  In  order 
to  reduce  such  a  loss  as  much  as  possible 
we  first  issued  a  circular  letter,  asking  for 
information  regarding  records  not  on  file, 
or  any  specific  data  regarding  difficulties 
met  with  during  the  construction  of  the 
various  parts  of  the  road,  or  any  conditions 
which  required  unusual  expense.  The  re- 
sponses from  this  circular  were  gratifying. 
From  it  we  have  located  many  old  records, 
plans  and  notebooks  not  known  to  be  in 
existence.  We  have  also  received  a  great 
deal  of  information  by  letter. 

To  handle  this  feature  of  the  work  we 
organized  a  small  squad  for  hidden  re- 
search. It  was  the  duty  of  some  of  the 
members  of  this  squad  to  interview  those 
from  whom  letters  had  been  received,  and 
finally  we  started  some  of  them  walking  the 
line,  interviewing  everybody  who  had  any 
knowledge  of  any  part  of  the  i*ailroad.  All 
the  information  which  was  obtained  was 
placed  on  index  cards.  Moreover,  all  the 
notebooks  and  plans  that  we  could  find  were 
collected.  In  addition  to  this  the  valuation 
accountant  has  had  a  squad  of  men  at  work 
getting  for  us  all  information  regarding 
quantities  on  the  many  large  improvements 
and  grade-crossing  separations  made  since 
the  railroad  was  originally  constructed.  All 
the  information  so  obtained  is  furnished  to 
the  pilots  for  their  use  as  they  go  over  the 
various  parts  of  our  system. 

To  assist  in  describing  the  inventory 
features,   I  have  divided  them  into  three 


departments:    Engineering,   lands   and   ac- 
counts. 

How  THE  Government  Parties  Proceed 

The  first  Government  track  and  roadway 
party  started  on  the  Boston  &  Maine  Rail- 
road April  29,  1914.  Other  parties  were 
added,  so  that  during  the  year  1914  there 
were  five  such  parties  at  work.  The  work 
here  was  suspended  during  the  winter 
months  and  these  parties  transferred  to  the 
South.  They  returned  here  again  in  April, 
and  during  this  year  six  parties  have  been 
at  work.  Up  to  the  present  time,  1900  miles 
have  been  covered  by  these  parties,  and  it 
is  anticipated  that  all  the  track  and  roadway 
inventory  work  will  be  completed  on  the 
Boston  &  Maine  by  Dec.  15. 

All  these  parties  are  under  the  charge  of 
a  senior  field  engineer,  with  headquarters 
in  Boston.  Each  party  is  under  the  charge 
of  an  assistant  engineer.  These  parties 
usually  comprise  nine  men:  the  assistant 
engineer,  three  cross-sectionmen,  three  re- 
corders and  two  computers. 

The  cross-sections  are  plotted  directly 
into  notebooks  in  the  field,  and  usually  on  a 
10-ft.  scale.  On  each  section  is  shown  the 
distance  out  and  the  distance  down,  with 
the  center  of  the  track  and  the  base  of  the 
rail  being  assumed  as  zero;  for  all  changes 
in  the  section  the  original  ground  surface 
at  the  base  of  fills  or  edge  of  cuts  is  noted. 
The  original  surface  where  removed  is 
plotted  by  judgment.  No  elevations  are 
taken.  When  the  sections  are  being  made, 
the  classification  is  shown  on  them. 

The  Mass  Profile 

Each  day  the  cross-section  notes  are 
turned  over  to  a  computer,  who  works  up 
the  area  of  each  section  by  use  of  a  planim- 
eter,  and  transfers  the  areas  to  a  quantity 
diagram.  This,  in  reality,  is  a  mass  pro- 
file, from  which  the  quantities  of  each  cut 
and  fill  can  be  obtained  directly  by  planim- 
eter.  The  diagrams  when  finished  are  sent 
to  Washington,  where  they  will  be  used  in 
connection  with  the  necessary  computations 
for  overhaul.  Ballast  depths  and  sections 
are  taken  for  each  cut  or  fill  and  deducted 
or  added  to  the  cross-sections,  depending 
on  whether  the  cross-section  is  an  embank- 
ment or  a  cut.  Ballast  depths  are  found  by 
digging,  and  for  this  the  railroad  furnishes 
the  labor. 

The  recording  party  chains  the  line  and 
makes  a  complete  inventory  of  features 
other  than  grading  and  ballast.  The  weights 
of  the  rails  are  noted ;  the  ties,  rail  braces, 
tieplates  and  anti-creepers  are  counted  in 
two  600-ft.  blocks  for  each  mile,  from  which 
an  average  is  obtained  for  the  entire  mile; 
all  culverts  are  measured  and  dimensions 
noted;  all  information  at  turnouts  is  ob- 
tained, with  a  notation  for  each  part,  such 
as  the  switch,  frog,  guard  rail,  etc.;  a  rec- 
ord is  made  of  all  signs  and  fences ;  bridges 
up  to  16-ft.  span  are  inventoried;  the  result 
being  a  complete  inventory  of  all  the  parts 
which  go  to  make  up  the  track  and  road- 
way, outside  of  ballast  and  grading.  All 
computations  and  collections  of  this  in- 
formation are  made  in  the  office  by  a  com- 
puter, and  for  each  mile  or  track  plan  as 
made  by  us.  The  computers  in  the  office 
collect  all  this  by  accounts  and  work  up  all 
quantities. 

When  the  work  was  first  started  the  ordi- 
nary type  of  notebook  was  used,  with  a 
complete  running  sketch  being  made  of  the 
entire  road,  and  from  this  the  computations 
were  made.   As  the  work  proceeded,  how- 
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evM",  developments  were  made  of  a  type 
syston,  by  which  the  various  items  are 
typed  by  letter  or  number.  With  the  aid 
of  these  and  special  field  forms,  much  better 
progress  is  made  and  a  much  better  inven- 
tory obtained.  At  the  present  time  these 
field  parties  average  about  2'2  miles  a 
week. 

Inventorying  Bridges  and  Buildings 

The  work  in  connection  with  inventory  of 
bridges  and  buildings  was  started  in 
October,  1914.  For  these  parties  both  the 
Government  and  the  railroad  furnish  one 
engineer  and  one  computer.  Our  repre- 
sentative is  furnished  with  copies  of  all  the 
bridge  or  building  plans  which  we  can  find 
in  our  files  and  also  information  regarding 
the  construction,  weights  of  superstructures 
and  specifications  if  necessary.  The  bridge 
party  visit  in  turn  every  bridge  of  over 
16-ft.  span  as  they  travel  along  the  line,  and 
take  sufficient  measurements  to  identify  the 
plans  or  records,  which  they  may  have  or 
to  compute  all  quantities  in  case  no  plans 
or  quantities  are  in  existence. 

The  building  party  performs  the  same 
work  in  connection  with  buildings.  For 
the  buildings  sufficient  measurements  are 
taken  so  that  the  cubical  contents  of  each 
building  can  be  figured,  and  sufficient  nota- 
tions are  made  as  to  the  kind  of  construc- 
tion of  the  building  as  will  be  necessary 
in  making  an  appraisal  of  the  building.  In 
the  buildings,  records  are  taken  of  all  fur- 
niture and  fittings  other  than  stationery. 
The  line  between  the  building  and  the 
track  and  roadway  party  is  usually  drawn 
at  the  building  wall,  although  the  building 
party  do  take  the  platforms  and  awnings, 
drains  directly  connected  with  the  building, 
and  in  some  instances  have  taken  the 
features  outside  the  building,  such  as 
driveways,  shrubbery,  etc.  For  our  own 
records  we  are  also  taking  photographs  of 
each  building.  Up  to  the  present  time  these 
parties  have  covered  some  800  miles,  and 
hope  to  finish  our  line  some  time  during  the 
Mrinter.  In  order  to  make  more  speed,  we 
have  furnished  a  motor  car  for  the  use  of 
the  bridge  and  building  party  as  it  travels 
over  the  line.  We  have  recently,  also,  put 
on  an  additional  building  party  which  is 
taking  the  buildings  at  the  large  junction 
points  or  terminals. 

Signals  and  Interlocking 

The  signal  and  interlocking  party  started 
late  in  October,  1914.  In  the  party  there 
are  two  representatives  from  the  Division 
of  Valuation  and  a  pilot  from  the  railroad. 
This  party  is  taking  all  measurements  nec- 
essary for  the  working  up  of  the  various 
quantities  for  all  automatic  signals,  cross- 
ing and  vraming  signs  and  interlocking 
towers.  This  party  has  completed  some 
700  miles  to  date,  and  will  undoubtedly 
finish  during  the  winter. 

In  all  this  work  no  attempt  has  been  made 
toward  fixing  the  depreciation,  although 
this  has  been  done  in  some  of  the  other 
districts.  The  Government  engineers  are, 
however,  making  careful  notations  regard- 
ing the  condition  of  the  various  parts  as 
they  find  them,  and  on  the  bridges  and 
buildings  have  made  some  attempt  toward 
fixing  the  service  life  which  can  be  expected 
from  the  various  parts  of  the  structures. 
It  is  anticipated  that  the  depreciation,  or 
the  condition  percentage,  will  only  be  ob- 
tained after  a  careful  study  of  all  piainte- 
nance  records  and  operating  conditions,  and 
by  traveling  over  the  lines  with  a  special 


train  with  the  proper   representatives   of 
the  railroad  and  the  Division  of  Valuation. 

Lands 

The  land  work  for  this  district  is  under 
the  direct  charge  of  the  valuation  attorney. 
For  the  actual  field  work  he  is  being  aided 
by  assistant  attorneys  and  by  senior  and 
junior  appraisers. 

As  fast  as  we  finish  the  land  maps  for 
a  valuation  section,  prints  are  turned  over 
to  the  valuation  attorney.  In  June,  1914, 
actual  field  work  was  started  on  the  land 
valuation.  The  first  work  in  the  field 
Js  the  establishment  of  zones,  each  zone 
depending  on  the  character  of  the  adjacent 
and  adjoining  lands.  In  some  places  the 
zones  are  continuous,  where  the  character 
of  the  land  is  similar  on  both  sides  of  the 
right-of-way,  but  where  there  is  a  distinct 
difference  on  either  side,  the  zones  are 
sometimes  carried  along  the  center  of  our 
right-of-way.  These  zones  are  established 
by  actual  inspection  of  the  line. 

The  appraiser  next  visits  the  assessors' 
offices  in  the  district  where  the  railroad  is 
located,  and  obtains  from  their  records  the 
assessed  values  of  all  the  adjoining  or  ad- 
jacent lands,  noting  the  comparison  between 
the  assessed  and  the  actual  values.  He 
then  obtains  records  of  all  bona  fide  sales  in 
the  locality  which  can  be  substantiated,  and 
finally  visits  representative  men,  usually 
real-estate  men,  in  the  various  localities, 
and  obtains  from  them  their  opinions  of 
the  actual  value  of  these  adjoining  and  ad- 
jacent lands. 

Treatment  of  Land  Inventory  Yet  to 
Be  Determined 

From  all  these  data  the  appraiser  makes 
his  estimate  of  the  normal  market  value  of 
the  adjacent  and  adjoining  lands,  which  is 
the  so-called  basic  value  to  be  used  in  the 
valuation  of  our  right-of-way  lands.  What 
the  next  procedure  will  be  has  not  yet  been 
determined  by  the  Division  of  Valuation. 

The  railroad  land  committees  have  had 
this  question  under  consideration  for  a  long 
while.  They  have  asked  from  all  the  roads 
any  information  which  can  be  given  on 
recent  acquisitions,  divided  so  that  it  would 
show  what  the  railroads  have  to  pay  above 
the  normal  market  value  for  consequential 
or  sequence  damages,  and  also  the  acquisi- 
tion costs.  This  information  will  be  com- 
piled and  filed  with  the  Division  of  Valua- 
tion so  as  to  give  to  them  a  record  of  what 
might  be  expected  in  the  acquisition  of  new 
railroad  lines,  and  information  which  the 
railroads  think  should  be  used  in  the  fixing 
of  the  values  of  the  rights-of-way  as  now 
owned. 

It  is  ordinarily  estimated  that  the  land 
values  of  a  railroad  represent  about  30  per 
cent  of  its  value.  This  would  mean  approx- 
imately a  $5,000,000,000  investment  for 
lands  by  the  railroads  of  the  United  States. 

The  Boston  &  Maine,  through  its  land 
commissioner,  has  its  own  representatives 
at  work  compiling  basic  values  for  use  in 
checking  the  Government  figures.  Up  to 
the  present  time  there  has  been  no  real 
co-operation  between  the  Division  of  Val- 
uation and  the  railroads  on  land  values. 
Various  .schemes  have  been  proposed  by 
the  railroads  for  such  co-operation,  and  the 
director  himself  has  expressed  himself  very 
strongly  in  favor  of  some  method  of  co- 
operation, but  has  stated  that  it  is  his  opin- 
ion that  the  opinions  obtained  from  local 
parties  should  be  found  separately. 

The  accounting  work  for  this  district  is 


under  the  direct  charge  of  a  district  ac- 
countant. The  work  here  is  being  handled 
by  an  accountant,  who  has  under  him  a 
number  of  assistants.  The  first  accounting 
work  in  connection  with  valuation  of  the 
Boston  &  Maine  was  started  by  the  Gov- 
ernment in  May,  1914.  An  attempt  was 
first  made  to  work  out  the  original  cost  to 
date  of  the  original  Boston  &  Maine  cor- 
poration. This  corporation  was  chartered 
and  construction  work  started  in  1835. 
The  accountants  were  given  all  books  or  rec- 
ords which  we  had  in  our  possession  and 
started  to  make  up  the  original  cost  to 
date,  using  the  present  classification  and 
accounting  system.  After  considerable  time 
had  been  spent  on  this  work  the  account- 
ants came  to  the  conclusion  that  from  the 
records  available  they  would  not  be  able 
to  make  up  in  any  way  such  an  original 
cost.     This  work  was  then  dropped. 

Since  that  time  they  have  been  at  work 
on  the  financial  history  of  the  Boston  & 
Maine  Railroad.  They  have  attempted  to 
work  up  full  details  of  all  stock  and  bond 
issues,  and  also  to  show  where  all  the 
moneys  coming  from  such  issues  have  been 
used.  They  have  also  made  a  careful  in- 
vestigation of  all  operating  accounts,  en- 
deavoring here  to  work  up  a  complete 
statement  of  all  the  operating  earnings  and 
where  all  these  earnings  have  been  used, 
as,  for  instance,  operating  expenses,  addi- 
tions and  betterments,  retirements,  divi- 
dends, etc.  It  is  estimated  that  up  to  the 
present  time  they  have  completed  perhaps 
one-half  of  the  work  which  they  are  to  do. 

This  briefly  represents  the  present  con- 
dition of  the  valuation  work  on  the  Boston 
&  Maine  Railroad,  and  is  fairly  typical  of 
the  work  which  has  been  started  on  various 
other  roads  in  the  United  States.  On  some 
of  these  roads  the  inventory  of  the  physical 
property  has  been  completed,  and  in  one  or 
two  instances  preliminary  reports  have 
been  made  on  these  roads,  showing  the  cost 
of  reproduction  new  and  the  cost  of  repro- 
duction less  depreciation.  In  these  reports, 
however,  no  values  were  placed  on  the  lands 
or  on  any  of  the  contingent  items,  but  just 
the   mere   inventory   of   physical   property. 

Cost  and  Accuracy  of  Work 

The  cost  of  this  work,  both  to  the  Gov- 
ernment and  to  the  railroads  themselves, 
has  been  widely  discussed.  The  work  on 
the  Boston  &  Maine  will  consume  over  two 
years,  possibly  three,  during  which  time 
a  maximum  organization  of  130  will  have 
been  actively  at  work.  We  estimate  that 
the  cost  to  the  railroad  will  be  at  least 
$100  per  mile  and  probably  more,  and  that 
the  cost  to  the  Government  will  be  at  least 
an  equal  sum.  The  cost  on  other  roads  will 
vary,  depending  upon  the  conditions,  some 
more  and  some  less,  but  it  is  anticipated 
that  at  least  $100  per  mile  will  be  expended 
by  all  the  railroads  in  the  country,  and 
that  the  Government  will  probably  spend 
a  similar  amount.  This  will  make  the  total 
cost  of  valuation  approximately  $50,000,000. 

Many  questions  have  been  asked  as  to 
the  accuracy  of  the  inventory  of  the  physi- 
cal propei^;y.  We  have  always  found  that 
the  Government  engineers  are  anxious  to 
arrive  at  as  correct  results  as  can  be  ob- 
tained, and  it  is  probable  that  the  errors 
in  the  parts  that  can  be  readily  seen  will 
be  small.  In  the  grading  and  masonry, 
however,  there  are  many  chances  for  loss. 
No  one  knows  how  thick  or  how  deep  many 
of  the  masonry  walls  or  abutments  are,  or 
what  may  be  under  them.    For  the  grading. 
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the  original  surface  of  the  ground  is 
always  a  matter  of  guess.  A  comparative 
test  was  made  last  year  by  the  Delaware 
&  Hudson  Company,  on  the  cross-sectioning 
of  a  part  of  their  line.  One  party  made 
cross-sections,  using  first  the  Lock  level, 
second  the  "Y"  level,  and  third  using  a 
transit  and  level.  It  was  found  that  the 
same  party  doing  the  cross-section  work  by 
these  various  methods  obtained  practically 
uniform  results,  but  that  when  a  second 
party  did  the  work,  using  the  same  meth- 
ods, their  results  were  uniformly  alike,  but 
differed  from  the  results  obtained  by  the 
first  party.  In  other  words,  the  mere  per- 
sonal element  shows  much  variation  in  re- 
sults obtained.  It  is  then  evident  that  with 
all  the  care  that  can  be  taken,  there  is  liable 
to  be  a  considerable  loss  to  the  railroads 
on  some  items,  such  as  grading  and 
masonry. 


Test  Plant  Operated  to  Deo- 
dorize Oil  Refinery  Wastes 

Aeration,  Coagulation,  Sedimentation  and  Storage 

Tried  at  Installation  in  Neodesha,  Kansas, 

to  Prevent  Stream  Pollution 

By  F.  R.  HESSER 
Assistant  Engineer,  Kansas  State  Board  of  Health 

AERATION,  coagulation,  sedimentation 
and  storage  were  the  methods  tried  in 
an  experimental  plant  to  deodorize  the 
wastes  from  the  Standard  Oil  Company's 
refinery  at  Neodesha,  Kan.  The  wastes, 
amounting  to  1,000,000  gal.  daily,  were  dis- 
charged into  the  Fall  River  near  its  junc- 
tion with  the  Verdigris  River.  Cherry- 
vale,  Independence  and  Coffeyville  each 
supplied  with  an  up-to-date  mechanical 
filtration  plant,  take  their  water  from  the 
Verdigris  at  distances  of  8,  11  and  30  miles 
respectively  from  Neodesha.  After  a  very 
dry  fall  these  towns  in  January,  1915,  began 
to  complain  of  odors  and  tastes  in  their 
water,  and  the  State  Board  of  Health  was 
requested  to  seek  a  remedy. 

Investigation  led  to  the  belief  that,  due 
to  the  unusual  condition  of  the  streams,  the 
refinery  waste  was  the  source  of  a  large 
part  of  the  offensive  odors.  In  order  to 
avoid  the  recurrence  of  such  conditions  it 
was  desirable  to  find  a  practicable  method 


of  deodorizing  the  waste  before  discharg- 
ing it  into  the  streams.  While  the  Stand- 
ard Oil  Company  had  nothing  to  offer  in 
the  way  of  solution,  it  agreed  to  construct 
an  experimental  plant,  to  be  designed  and 
operated  by  a  representative  of  the  State 
Board  of  Health. 

Odors  Due  to  Acids 

Preliminary  experimental  work  led  us 
to  believe  that  the  odors  were  due  to  com- 
pounds of  naphthalenic  and  sulphonic  acids, 
partially  in  solution  and  partially  suspend- 
ed as  an  emulsion,  in  the  wash  water  from 
the  agitators.  The  writer,  therefore,  de- 
signed a  plant  which,  it  was  thought,  would 
break  up  the  emulsion  and  remove  odors 
by  aeration.  The  original  plan  included  a 
rate  regulator,  coke  aerator  and  steam  wash 
for  regenerating  the  coke,  and  contemplat- 
ed pumping  waste  water  from  some  point 
in  the  outfall  sewer.  Since  the  odor  com- 
plained of  is  characteristic  of  the  agitator 
wash  water  it  was  found  advisable  to  place 
the  plant  near  the  agitators  and  thus  avoid 
pumping.  Chemical  dosing  devices  and  a 
settling  basin  were  added  later  during  the 
three  weeks'  operation,  concluded  April  10, 
1915. 

Details  of  Plant 

The  coke  tower,  10  ft.  in  height  and  5  ft. 
in  diameter,  was  made  of  two  sheets  of 
%-in.  steel,  lapped  and  riveted  along  the 
horizontal  and  vertical  seams.  A  flat  cir- 
cular bottom  of  the  same  material  was 
placed  in  the  cylinder  and  tapped  at  the 
center  to  receive  a  1-in.  bushing.  The  cyl- 
inder was  then  erected  vertically  upon  tim- 
ber supports  so  that  its  base  was  about  6 
in.  above  the  ground.  A  1-in.  steam  line, 
tapped  into  the  steam  main  between  agi- 
tators 1  and  2,  was  connected  to  the  bot- 
tom bushed  tap  by  a  tee  and  nipple  and  a 
valve  placed  on  the  open  or  down  end  of 
the  tee  to  serve  as  a  drain  or  cleanout  valve. 
Valves  were  placed  in  the  steam  line  at  the 
main  and  just  outside  the  cylinder.  The 
main  valve  was  closed  at  night  during  cold 
weather  to  prevent  excessive  condensation 
and  ultimate  freezing  in  the  1-in.  line. 

A  layer  of  concrete  3  in.  thick  at  the 
outside  and  sloping  to  1  in.  thick  at  center 
was  then  placed  on  the  cylinder  bottom  and 
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ARRANGEMENT   OF   EXPERIMENTAL   DEODORIZING   APPARATUS   AT    NEODESHA,    KANSAS 


AERATION   AND   COKE   STRAINING  DEVICE   FOR 
DEODORIZING    OIL    REFINERY    WASTES 

a  lV2-in.  effluent  line  was  tapped  into  the 
north  side  of  the  cylinder  just  above  the 
concrete  floor.  A  hand-operated  valve  just 
outside  the  cylinder  controlled  the  flow  of 
effluent  through  this  pipe,  which  extended 
about  8  ft.  and  dropped  through  an  elbow 
and  6  in.  of  nipple  into  the  sewer  catch- 
basin  serving  agitator  3.  Brick  were  then 
placed  on  edge  and  staggered  to  form  a 
gridiron  collecting  system  and  support  for 
the  coke. 

Hard  coke  was  placed  in  the  tower  to  a 
depth  of  about  9  ft.  above  the  bottom,  with 
no  attempt  made  to  grade  it  by  size.  The 
pieces  ranged  in  size  from  1  or  2  cu.  in. 
to  50  cu.  in.,  with  at  least  80  per  cent  be- 
tween 10  and  30  cu.  in.  It  later  became 
apparent  that  a  small  section  on  the  south- 
west side  of  the  tower  had  been  packed  too 
hard,  for  when  steam  was  passed  through 
the  tower  the  whole  exterior  became  evenly 
heated  with  the  exception  of  a  section  about 
2  ft.  wide  extending  from  the  top  to  about 
5  ft.  above  the  bottom. 

Rate  Regulator 

The  rate  regulator  consisted  of  a  2  by 
2-ft.  wooden  box,  1  ft.  deep,  having  pivoted 
inside  one  face  a  steel  orifice  plate  10  in. 
in  diameter  and  i/i  in.  thick.  Six  orifices 
of  different  sizes  were  so  spaced  about  the 
center  of  the  plate  that  any  one  could  be 
made  to  discharge  through  a  beveled  open- 
ing near  the  bottom  of  the  box.  A  constant 
head  of  6  in.  was  maintained  over  the  dis- 
charging orifice  by  means  of  influent  valves 
and  a  iy2-in.  overflow  in  the  back  face  of 
the  box. 

The  orifice  diameters  and  corresponding 
rates  are  as  follows: 


Rate  mil.  gal. 
per  acre  per  day 
1.82 
7.00 
15.70 
2S.0 
43.6 
62.7 


The  orifice  box,  for  plain  aeration,  is 
supported  upon  two  2-in.  planks  laid  across 
the  top  of  the  tower.  One  of  these  planks, 
crossing  the  middle  of  the  tower,  is  perfo- 
rated by  a  4-in.  hole  directly  over  the  center 
of  the  tower  and  supports  the  distributer. 

The  distribution  system  consists  of  a  sec- 


Diameter  of 
flee, in. 

ori- 

Discharge 
gal.  per  hr. 

k 

0.57 
2.19 
4.9 
8.8 
13.6 
19.6 
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tion  of  6-in.  steel  pipe,  10  in.  long,  plugged 
at  the  lower  end  and  having  eight  •'Ji-in.  taps 
■paced  equidistantly  around  the  circumfer- 
ence and  about  1  in.  above  the  bottom.  Into 
these  taps  are  screwed  eight  %-in.  pipes, 
26  in.  long,  capped  at  the  outer  end  and 
perforated  with  six  3/16-in.  holes  along  the 
upper  side.  This  sprinkler  is  wired  directly 
under  the  hole  in  the  plank  previously  men- 
tioned, so  that  the  discharge  from  the  ori- 
fice box  falls  into  the  6-in.  pipe  and  is  dis- 
charged into  the  air  above  the  coke  surface. 

During  the  first  two  days  raw  water  was 
obtained  from  a  IVz-in.  pipe  tapped  into  the 
wash-water  discharge  line  from  agitator  3. 
The  waste  varies,  however,  from  strongly 
acid  at  the  beginning  of  wash  to  an  alka- 
linity approaching  that  of  raw  river  water 
at  the  end  of  wash.  The  odor  also  decreases 
and  the  period  of  operation  was  limited  to 
that  of  washing  (about  4V^  hr.  maximum 
per  batch  of  oil). 

To  obtain  a  uniform  wash  for  treatment 
agitator  1  was  connected  to  agitator  3  and 
used  as  an  equalizing  basin,  proportional 
quantities  from  various  washes  being  mixed 
and  stored  there.  A  IV^-in.  supply  pipe 
connected,  as  in  the  case  of  agitator  3,  con- 
veyed the  raw  waste  to  the  orifice  box. 

Chemical  Dosing 

After  one  week's  run  on  plain  aeration 
a  sedimentation  basin  was  erected  between 
the  coke  tower  and  agitator  3.  It  was  a 
covered,  steel  tank,  8  ft.  in  diameter  and 
5  ft.  deep,  placed  on  wooden  bents  so  that 
an  outlet  pipe  7  in.  below  the  top  would 
discharge  into  the  distributer. 

The  orifice  box  was  made  to  discharge 
into  a  mixing  trough  of  white  pine  3  in.  x 
8  in.  by  5  ft.  long,  having  baffles  and  bot- 
tom cleats  to  cause  agitation.  Solutions  of 
lime,  iron  sulphate,  alum  or  colloidal  clay 
were  mixed  to  known  strength  in  16-gal. 
kegs  provided  with  brass  spigots.  Thefte 
discharged  into  tin  cans  in  which  a  6-in. 
head  was  maintained  above  a  1/16-in.  ori- 
fice near  the  bottom,  which,  in  turn,  dis- 
charged into  the  orifice  box  or  the  mixing 
trough.  The  basin  was  provided  with 
underflow  baffle  at  the  inlet  end  and  skim- 
ming weir  at  the  outlet  end. 

Results  of  Operation 

Samples  were  collected  and  diluted  until 
the  characteristic  odor  was  masked.  The 
results  were  then  recorded  by  the  dilution 
strength.  Raw  waste  was  usually  detected 
in  1  to  1000  or  1  to  4000  dilutions.  By 
aeration,  at  rates  of  28,000,000  gal.  per 
acre  per  day  or  less,  an  effluent  masked  in 
1  to  256  dilutions  could  be  obtained.  By 
coagulation  with  lime  and  iron  and  subse- 
quent aeration  equal  or  better  results  were 
obtained,  and  plain  storage  for  periods  of 
24  hr.  or  more  effected  a  reduction  of  25 
per  cent  in  some  cases.  Dilutions  of  1  to 
256  represent  a  reduction  of  odor  of  75 
per  cent  or  more.  This  will  be  masked  by 
the  minimum  mean  flow  of  the  Verdigris 
River,  when  the  agitator  waste  is  at  its 
maximum  of  about  400,000  gal.  per  day. 
Further  experimental  work  will  be  carried 
out  soon  to  obtain  data  upon  which  to  de- 
Bijrn  a  plant  and  base  its  operation. 


Thirty-Million  Passengers  were  car- 
ried on  ferry  boats  in  San  Francisco  bay 
without  injury  through  accident  during  the 
year  ending  June  30,  1915.  In  the  last  25 
years,  it  is  stated,  only  two  deaths  have  re- 
sulted from  ferry  mishaps. 


Further  Means  Suggested  for  Interpretation  of 
Water-Turbine  Test  Data 

Diagrams   Recently  Explained   in  Engineering  Record   Should   Be  Supple- 
mented by  Other  Features,  and  Computations  Simplified  by  Special  Computer 

By  L.  F.  HARZA 
Consulting  Engineer,  Portland,  Ore. 


THE  TWO  recent  contributions  of  Prof. 
S.  J.  Zowski  upon  "Some  Recent  Tests 
of  High-Power  High-Speed  Water  Tur- 
bines" in  the  issues  of  the  Engineering 
Record  of  Nov.  28,  1914,  page  585,  and  Dec. 
26,  1914,  page  689,  are  devoted  to  a  discus- 
sion of  the  latest  phenomenal  developments 
in   the   design   of   high-characteristic   tar- 


ing a  map  showing  the  elevations  of  isolated 
points  but  without  contours. 

Five  New  Features  to  Help  Visualize 
Turbine  Characteristics 

The  writer  adds  to  the  system  of  platting 
as  used  and  described  in  the  previous  arti- 
cles five  additional  features  believed  to  add 
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FIG.  1 — THIS  special  COMPUTER  HAS  PROVED  TO  BE  A  GREAT  TIME  SAVER 


bines.  The  methods  there  used  for  the 
analysis  of  test  data  and  for  representing 
graphically  the  operating  characteristics  of 
the  turbines  were  described  by  a  subsequent 
article  in  the  issue  of  Jan.  9,  1915,  page  45, 
by  George  H.  Bancroft.  It  is  with  regard 
to  these  methods  that  I  desire  to  offer  a 
word  of  comment  and  some  additional  mate- 
rial without  which  in  my  judgment  the 
series  of  articles  is  incomplete.  The  writer 
has  used  for  several  years  the  method  of 
turbine  analysis  advocated  by  Mr.  Bancroft 
with  some  modifications  and  additions,  part 
of  which  he  described  in  a  di.scussion  of  a 
paper  by  O.  B.  Coldweli  upon  "Principles  to 
Be  Considered  in  Selecting  a  Waterwheel 
Unit,"  published  in  the  Proceedings  of 
the  American  Institute  of  Electrical  Engi- 
neers of  December,  1912.  This  paper  with 
its  discussions  was  not  published  in  the 
Transactions  and  is  for  this  reason  not 
conveniently  available,  which  fact  I  offer  as 
an  excuse  for  again  mentioning  some  of  the 
methods  there  presented. 

Graphical  representation  of  the  test  data 
of  a  turbine  by  "equal-efficiency  curves"  is 
chiefly  useful  in  presenting  to  the  mind's 
eye  its  characteristics  in  the  form  of  a  pic- 
ture, from  which  by  practice  can  be  judged 
its  relative  suitability  for  different  classes 
of  service  as  compared  with  some  other  tur- 
bine. To  study  a  turbine  without  these 
curves  is  comparable  in  difficulty  and  labori- 
ousness  to  the  task  of  reading  a  book  if  each 
letter  of  each  word  were  on  a  different  page 
80  that  neither  the  letters  of  a  word  nor  the 
words  of  a  sentence  could  be  viewed  collec- 
tively; it  is  worse  than  trying  to  picture  in 
the  mind  the  topography  of  an  area  by  view- 


to  the  clearness  of  the  mental  picture, 
namely :  (a)  The  reduction  of  the  test  data 
of  turbines  of  all  sizes  to  some  uniform  size; 
(b)  the  use  of  a  uniform  size  of  platting 
sheet  with  identical  scales,  at  least  for  all 
turbines  of  the  same  general  class,  such  as 
those  described  by  Professor  Zowski;  (c) 
the  provision  upon  this  platting  paper  of 
permanent  background  curves  of  equal 
values  of  the  "specific  speed"  or  "type  char- 
acteristic" in  addition  to  the  vertical  and 
horizontal  platting  lines;  (d)  the  platting 
of  an  additional  form  of  diagram  not  pre- 
viously described;  (e)  the  use  of  special 
mechanical  means  to  reduce  the  data  to 
form  for  platting. 

In  Professor  Zow.ski's  first  contribution 
he  shows  characteristic  curves  of  seven  tur- 
bine.s,  one  of  28-in.,  one  of  35-in.  and  five  of 
30-in.  size,  and  in  his  second  contribution 
he  discusses  one  of  35-in.  and  one  of  30-in. 
size.  The  advantage  of  reduction  to  a  stand- 
ard size  for  platting  .should  be  obvious  if 
it  can  be  done  without  too  much  work,  ex- 
cept in  cases  where  it  is  proposed  to  use  the 
same  size  as  tested.  The  uniform  size  of 
platting  sheet  with  its  uniform  scales  is  of 
importance,  as  it  permits  the  making  up  of 
a  Van  Dyke  negative  from  which  these 
sheets,  containing  also  the  curves  of  "spe- 
cific speed,"  can  be  readily  duplicated;  and 
comparison  of  turbines  is  made  more  ap- 
parent to  the  eye. 

Special  Computer 

The  reason  why  the  reduction  to  uniform 
size  of  runner  is  not  more  generally  prac- 
tised is  probably  the  necessary  additional 
work  of  computation.     About   four  years 
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and 


ago  the  writer  constructed  a  circular  com- 
puter (shown  in  Fig.  1)  for  facilitating 
these  computations,  and  this  has  proved  a 
great  time  saver  in  his  own  work.  The  size 
of  turbine  to  which  this  computer  was  in- 
tended to  reduce  all  data  is  10  in.,  and  the 
standard  head  is  1  ft.,  the  latter  being  the 
same  standard  head  as  used  by  the  previous 
writers.  The  calculator  could,  of  course,  be 
made  straight  as  well  as  circular. 

The  formulas  solved  by  the  computer  are 

N,  =  DN/lOy/H  (1) 

P,  =  lOOP/D'W/'  (2) 

in  which  D  =  turbine  diameter  in  inches ; 
H,  head  in  feet  during  test ;  P,  brake  horse- 
power under  head  H;  N,  revolutions  per 
minute  under  head  H;  P„  power  of  a  10- 
in.  runner  under  1-ft.  head  corresponding 
to  a  power  of  P  under  head  H,  and  turbine 
diameter  D;  N„  revolutions  per  minute  of 
a  10-in.  runner  under  1-ft.  head  correspond- 
ing to  a  speed  of  N  under  head  H,  and  tur- 
bine diameter  D. 

These  formulas  are  the  same  as  given  by 
Bancroft,  with  the  additional  factors  for 
reduction  to  a  10-in.  diameter.  This  size 
was  chosen  as  a  convenient  one  mathemat- 
ically. Since  that  time  the  manufacturers 
have  been  gradually  approaching  30  in.  as 
a  standard  size  of  runner  for  experimental 
test  purposes.  The  addition  of  another 
scale  on  the  baseboard  (not  shown)  would 
permit  the  reduction  of  data  from  any 
tested  size  to  any  other  desired  size,  such 
as  30  in.,  equally  well.  Another  scale  might 
also  be  easily  provided  such  that  the  com- 


putation would  not  need  to  be  reduced  to  a 
1-ft.  head,  but  could  be  applied  directly  to 
the  proposed  operating  head  if  desired. 
The  formulas  solved  would  then  be 


and 


P=^-^P 
'      D'lP" 


dy/H 


(3) 


(4) 


in  which  d  is  the  desired  size  and  h  the 
desired  head. 

Description  of  Computer 

It  will  be  seen  from  Fig.  1  that  each  set 
consists  of  three  disks.  The  upper  one  is 
fixed  by  means  of  an  extension  arm  to  the 
baseboard,  and  is  provided  with  the  scale 
of  P,  in  the  left  set  and  of  N,  in  the  right 
set.  The  largest  disk  has  an  outer  scale  of 
turbine  diameter  D  for  each  set.  The  in- 
termediate disk  has  an  outer  scale  of  head 
H  for  each  set,  with  inner  scales  of  power 
P  for  the  left  set  and  speed  N  for  the  right 
set. 

By  way  of  illustrating  the  use  of  the  com- 
puter assume  the  data  as  given  by  Professor 
Zowski  for  No.  1796,  in  the  test  of  which  it 
was  found  that  a  28-in.  wheel  under  a  head 
of  17.11  ft.  and  running  at  a  speed  of  153 
r.p.m.  gave  125.2  hp.  with  an  efficiency  of 
66.52  per  cent.  To  reduce  to  a  10-in.  run- 
ner, the  diameter  of  the  tested  runner,  28 
in.,  on  the  largest  disk  of  each  set  is  placed 
opposite  the  graduation  between  the  two 
sets  (on  the  line  joining  their  centers)  on 
the  baseboard.     The  head  at  time  of  test. 


17.11  ft.,  on  the  outer  scale  of  the  middle 
disk  of  each  set,  is  then  placed  opposite  the 
graduation  H  on  the  largest  disk.  From  the 
left  set  the  value  of  P,  is  then  read  on  the 
upper  disk  opposite  the  tested  value  of  P, 
125.2  hp.,  on  the  inner  scale  of  the  middle 
disk;  and  the  value  of  N,  on  the  right  set 
of  disks  is  read  on  the  uppermost  disk  op- 
posite the  tested  speed,  153  r.p.m.,  on  the 
inner  scale  of  the  middle  disk. 

It  will  be  noted  that  after  the  largest 
disk  is  set  no  further  computation  is  in- 
volved with  reference  to  the  tested  or  de- 
sired size  of  turbines;  it  is  as  easy  to  re- 
duce all  test  data  to  the  same  size  as  not 
to  do  so.  If  the  head  during  test  were  con- 
stant the  middle  disks  also  would  not  need 
to  be  moved ;  in  reality  they  must  be  shifted 
slightly  for  each  observation  to  involve  the 
fluctuations  in  the  test  head  at  Holyoke. 
The  computations  thus  consist  principally  in 
reading  P,  and  N,  opposite  P  and  N  for  each 
observation  of  the  test,  a  very  simple  and 
rapid  process  comparable  to  multiplying 
each  of  a  series  of  numbers  on  the  slide  rule 
with  the  same  multiplier.  The  process 
would  be  equally  simple  if  additional  scales 
were  added  to  reduce  to  any  desired  size 
other  than  10  in.  and  to  any  desired  head 
other  than  1  ft. 

Value  of  Uniform  Scales 

The  value  of  uniform  size  of  turbine  and 
scale  of  platting  is  illustrated  by  the  three 
accompanying  figures,  representing  three 
successive  types  in  point  of  their  power  out- 
put for  a  given  speed.  Fig.  3  is  test  No. 
1796,  the  same  as  Fig.  1  of  Professor  Zow- 


KUtt-ota  10-Inch  Runner  l>id«r One  Pcwf  Head- Ni 

Fig.  a— Test  2321 


TP — w — m   ...    ^.     -     .-    — 

RRM.  of  a  »-lnch  Burrw  l*xJer  One  ftot  Maod  -  Ni 


RP.M.of  o  lOlnch  Runner  Under  One  Poor  H«od-Ni 

Fig.  4 — Test  2270 


Fig.  3— Test  1796 

THE  VALUE  OF  UNIFORM   SIZE   OF  TURBINE   AND  SCALE   OF  PLATTING   IS   SHOWN   BY   THESE   THREE   FIGURES,  REPRESENTING  THREE 

SUCCESSIVE   TYPES    IN    POINT   OF   THEIR   POWER   OUTPUT    FOR  A   GIVEN    SPEED 
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ski;  Figs.  2  and  4  are  Nos.  2321  and  2270 
respectively,  which  are  mentioned  by  him 
at  the  close  of  his  first  article.  The  height 
of  diagram  here  shown  is  just  a  trifle  more 
than  sufficient  to  permit  the  platting  of 
Zowski's  runner  No.  2363,  which  indicates 
its  remarkable  increase  of  power  above  that 
of  test  No.  2270,  which  represented  approx- 
imately the  existing  limit  prior  to  the  re- 
cent Zowski  runners. 

There  are  added  to  the  usual  background 
lines,  in  all  of  these  diagrams,  lines  of  equal 
values  of  "specific  speed"  or  "turbine  char- 
acteristic" K  or 

K  =  {Ny/T)/H'/'  (5) 

The  relation  between  K,  P,  and  N,  for 
platting  these  curs'ed  background  lines,  and 
using  the  general  size  of  reduced  turbine  of 
d  instead  of  10  in.  and  the  general  head  of 
h  instead  of  1  ft,  is  derived  as  follows: 
From  equations  3  and  4 


PA.'  = 


PN'h'/' 


ICh'/' 


(6) 


(7) 


from  which 

If  A  is  1  ft.,  as  is  usual,  then 

K  =  N^VP,  (8) 

Also,  h'/'  will  be  constant  for  any  head  to 
which  the  test  is  reduced  and  will  therefore 
permit  the  platting  of  curves  of  equal  values 
of  K,  which  are  hyperbolas  between  N,  and 
P,.  These  curves  are  permanently  inked 
upon  the  negatives  from  which  the  platting 
sheets  are  printed  so  that  no  extra  work  is 
thereby  added  to  the  work  of  platting.  Thus 
it  will  be  seen  by  interpolation  that  the  three 
turbines  at  their  points  of  best  efficiency 
have  specific  speeds  of  about  63,  76  and  85 
respectively. 

New  Form  of  Diagram 

In  Fig.  5  is  shown  another  and  very  useful 
form  of  diagram,  used  by  the  writer  for 
several  years  but  not  heretofore  published. 
Its  chief  use  is  in  the  operation  of  the  sta- 
tion after  the  generating  units  have  been 
installed,  although  it  also  constitutes  a  val- 
uable guide  to  the  selection  of  a  unit,  as  in 
the  case  of  the  other  diagrams.  After  in- 
stallation the  speed  of  any  unit  is  fixed  by 
the  generator,  whereas  the  head  may  vary. 
The  horizontal  scale,  therefore,  shows  a 
varying  head  with  a  fixed  speed  and  is  ob- 
tained from  the  horizontal  scale  N,  of  the 
preceding  tj-pe  of  diagram,  which  shows  a 
varying  speed  with  fixed  head,  by  means  of 
equation  4  after  substituting  h  =  1  ft.,  d 
=  10  in.,  N  =  chosen  constant  speed  of  unit, 
and  D  =  chosen  size  of  runner,  thereby  ob- 
taining 

AT,  =  DN/dyjH  =  constant/ VH         (9) 

Thus,  if  it  is  required  to  plat  the  operat- 
ing curves  of  a  No.  1796  runner  of  60-in. 
size  to  operate  at  a  speed  of  120  r.p.m.,  we 
have 

JV,  =  60  X  120/lOvAfir  =  120/y/H 

from  which  the  values  of  N,  for  the  distorted 
horizontal  scale  of  H  shown  at  the  top  of 
test  No.  1796,  (Fig.  3)  were  computed.  Now 
draw  vertical  lines  through  these  values  of 
H  intersecting  the  equal-efficiency  curves  be- 
low; tabulate  the  values  of  P,  at  which  these 
lines  intersect  the  various  curves ;  and  then 
in  an  adjoining  column  compute  and  tabu- 
late the  products  of  these  values  of  P,  by  the 
value  of  rfFP/'/lOO  for  the  vertical  line  in 
qaestion.  These  products  will  be  the  ordi- 
nates,  and  the  values  of  H  the  abscissas,  for 
platting  the  curves  of  Fig.  5.    This  diagram 


may  also  be  platted  from  the  curves  of  Ban- 
croft's Fig.  1  by  drawing  vertical  lines  for 
each  value  of  H  and  proceeding  as  above. 

Best  Way  to  Plat 

The  most  accurate  way,  however,  to  plat 
this  diagram  is  to  proceed  independently 
of  any  other  forms  of  diagrams  which  may 
have  been  platted,  by  computing  from  the 
original  test  data  the  abscissa  and  ordinate 
of  each  observation  included  in  the  test. 
To  derive  the  formulas  for  this  computa- 
tion, solve  equation  4  for  h,  the  ab.scissa, 
obtaining 

N'd^     H 
h=     '      ■—  (10) 

Now  AT,  is  the  constant  speed  at  which  it 
is  proposed  to  run  the  desired  turbine, 
while  d  is  its  diameter,  and  D  the  diameter 
of  the  tested  turbine.  Hence  the  first  fac- 
tor  is  constant  throughout  the  test;   the 


set  of  curves.  This  diagram  may  then  be 
used  to  plat  Fig.  5,  as  explained  by  Ban- 
croft for  his  very  similar  problem,  thus  in- 
suring greater  accuracy  than  by  interpolat- 
ing the  equal-efficiency  lines. 

Possible  Applications  of  Diagram 

This  diagram,  Fig.  5,  now  visualizes  the 
operation  of  the  turbine  by  showing  the 
efficiency  resulting  from  operation  at  any 
actual  specified  power  and  head.  It  is 
equally  easy  to  adjust  the  vertical  scale  to 
kilowatts  at  the  switchboard  and  to  place 
such  a  diagram  where  it  will  be  at  all  times 
before  the  operator,  so  that  he  will  know 
the  economy  with  which  his  units  are  work- 
ing and  whether  to  increase  or  decrease 
the  number  of  units  in  service  to  improve 
his  economy.  It  is  also  very  useful  in  con- 
verting switchboard  and  head  readings  to 
river  discharge  in   the  frequent   instances 
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test  head  H  and  the  test  speed  N  alone  vary 
for  each  observation,  and  the  former  but 
slightly.  After  first  computing  and  tabulat- 
ing the  values  of  the  abscissa  h  from  equa- 
tion 10  for  each  observation  of  the  test, 
substitute  this  with  the  other  elements,  all 
of  which  are  known,  in  equation  3  to  obtain 
the  ordinate  p  for  platting. 

As  an  alternative  a  formula  can  be  de- 
rived such  that  the  ordinate  p  can  also  be 
obtained  directly  from  the  test  data  with- 
out first  computing  h;  thus  by  substituting 
h  from  equation  10  in  equation  3  we  have 


P.  =  P 


1.  !^P 

D'  '  N' 


(11) 


It  is  doubtless  more  convenient,  however, 
to  compute  h  first  for  each  observation  and 
then  use  these  values  in  equation  3  for  ob- 
taining p  as  explained  above. 

The  points  may  then  be  platted  directly 
in  Fig.  5,  using  the  co-ordinates  h  and  p, 
and  writing  the  efficiency  beside  each  point, 
then  interpolating  lines  of  equal  efficiency 
between  them;  or,  preferably,  a  diagram 
very  similar  to  Bancroft's  Fig.  1  may  first 
be  platted,  except  having  h  and  p  for  co- 
ordinates instead  of  N,  and  P,  for  the  lower 


where  a  record  of  stream  flow  is  derived 
from  the  station  operating  data. 

All  computations  in  connection  with  the 
reduction  of  test  data  for  platting  any  of 
these  forms  of  characteristic  curves,  as  well 
as  for  applying  these  curves  to  the  selec- 
tion of  turbines  for  any  given  conditions, 
can  be  made  by  means  of  the  "computer" 
in  a  very  simple  and  rapid  manner.  But 
few  hydraulic  engineers  are  accustomed  to 
making  such  graphical  studies  in  selecting 
equipment,  the  excuse  usually  being  that 
such  detailed  studies  are  properly  confined 
only  to  the  manufacturer  of  turbines.  On 
the  contrary,  these  characteristic  curves  are 
only  the  pictures  of  the  results  accom- 
plished by  the  far  more  elaborate  study  of 
the  designer,  and  are  chiefly  of  use  to  the 
prospective  purchaser,  just  as  an  architect's 
sketch  indicates  to  the  client  in  a  general 
way  what  type  of  building  he  is  to  get  and 
whether  it  will  be  acceptable  in  appearance. 


Two  MILLION  Miles  of  Dirt  Roads,  the 
Department  of  Public  Road.s  estimates, 
have  been  built  in  the  United  States.  The 
total  length  of  public  roads  of  all  kinds  in 
this  country  is  estimated  at  2,250,000  miles. 
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FOREST    PARK    ENTRANCE    HAS    40-FOOT   CONCRETE    ROADWAYS    AND    25-POOT    PARK    SPACES 

Test  Results  Will  Form  Basis  for  Selecting 
Pavements  in  St.  Louis 

Nelson  Cunliff,  Commissioner  of  Parks,  Tells  Missouri  Highway 
Engineers  of  His  Experiments    with   Many  Types  of  Surfacing 


REINFORCED  and  plain  concrete  with 
various  mixes  and  materials  and  a 
number  of  bituminous  macadam  types 
using  Rocmac,  Stanolind,  Tarvia  and  Tex- 
aco are  used  in  the  experimental  stretches 
of  road  laid  by  the  Department  of  Parks 
of.  St.  Louis,  Mo.,  in  an  effort  to  obtain  a 
satisfactory  pavement.  The  following  in- 
formation has  been  abstracted  from  a  paper 
presented  at  the  recent  convention  of  the 
Missouri  Highway  Engineers'  Association 
by  Nelson  Cunliff,  commissioner  of  parks : 
Until  1910  St.  Louis  park  drives  paved 
with  6  to  8  in.  of  gravel  proved  satisfactory. 
With  the  increase  in  the  use  of  the  automo- 
bile these  drives  produced  a  great  deal  of 
dust  and  started  to  deteriorate.  In  order 
to  overcome  this  the  gravel  was  given  a 
treatment  of  oil  primarily  as  a  dust  pre- 
ventive, and  with  the  additional  hope  that 
the  oil  might  have  some  binding  quality 
that  would  maintain  the  road  surface.  The 
oil  performed  its  function  well  for  a  few 
years;  then  the  surface  of  the  road  began 
to  show  a  great  number  of  bumps,  which 
proved  a  great  inconvenience  to  fast-mov- 
ing traffic  and  required  constant  attention 
from  the  road  maintenance  gangs.  At 
times  there  were  employed  in  one  park  as 
many  as  twenty-five  men,  whose  sole  duty 
it  was  to  chop  off  the  bumps. 

Experiments  with   Concrete   Mixes   of 
Different  Proportions 

Four  years  ago  experiments  with  asphalt 
macadam  pavement  were  started.  These 
investigations  were  followed  by  tests  of 
concrete  pavements,  and  during  this  year 
with  a  number  .of  experimental  stretches 
of  penetration  work.  During  1914  a  con- 
crete roadway  was  laid  at  one  of  the  main 
entrances  through  Forest  Park,  this  work 
being  about  the  first  concrete  roadway  laid 
in  St.  Louis.  In  order  that  the  department 
might  have  the  greate.st  information  pos- 
sible regarding  this  kind  of  pavement  the 
entire  stretch  was  divided  into  sections,  in 
which  various  mixes  and  materials  were 
used.  The  first  slab  consisted  of  a  1 :  2 :  H 
mix,  using  a  3-in.  gravel  and  Meramec 
sand.  This  was  followed  by  a  slab  using 
a  1:2:3  mix  with  3-in.  limestone.  The 
next  slab  had  a  1:2:3  mix  using  ll^-in. 
gravel    and    Meramec    sand,    while    in    the 


fourth  one,  l':.-in.  limestone  was  used  in- 
stead of  gravel.  This  same  change  of  ma- 
terial was  repeated  through  the  mixtures 
of  1:2:4,  1:2V2:5  and  1:3:6.  Single 
roadways  were  made  40  ft.  wide  with 
armored  joints  and  V2-in.  fillers  spaced 
every  35  ft.  All  slabs  were  reinforced  with 
American  Steel  &  Wire  Company's  style  27 
fabric.  The  reason  for  having  the  com- 
parison between  stone  and  gravel  was  that 
the  engineer-in-charge  was  of  the  opinion 
there  was  a  higher  coefficient  of  expansion 
and  contraction  in  gravel  than  there  was 
in  limestone. 

Crushing  Tests 

As  each  of  the  slabs  was  poured  a  sample 
of  the  concrete  as  it  came  out  of  the  mixer 
was  taken  and  put  into  a  testing  laboratory 
cylinder.  The  samples  were  crushed  at 
periods  of  4,  8  and  16  weeks  after  being 
poured.  The  crushing  tests  indicated  that 
the  1:2:4  mix  using  lV2-in.  gravel  gave 
the  highest  compression  unit  stresses,  and 


the  3-in.  gravel  gave  a  low  breaking  stress. 
The  iy2-in.  limestone  ranked  second  and 
the  3-in.  limestone  third. 

In  a  section  adjoining  the  one  described 
hydrated  lime  was  used  in  varying  propor- 
tions. The  proportions  of  the  cement,  sand 
and  coarse  aggregate,  also  varied.  There 
is  no  doubt,  stated  Mr.  Cunliff,  that  the  in- 
troduction of  hydrated  lime  makes  a  bet- 
ter pavement  for  concrete  roadways  than 
those  in  which  no  lime  is  used.  It  is  easier 
to  trowel  the  surface  of  the  roadway,  and 
that  section  in  which  hydrated  lime  is  used 
seldom  develops  any  map  cracks  such  as 
are  sometimes  found  in  pavements  made 
with  ordinary  Portland  cement. 

Place  Strain  Gage  Plugs 

A  few  months  after  this  pavement  was 
in  place  steel  plugs  1  in.  in  diameter  and 
about  4  in.  long  were  placed  in  the  pave- 
ment about  10  in.  on  each  side  of  the 
armored  joint  in  each  slab.  These  plugs 
were  so  placed  that  a  longitudinal  and  a 
transverse  reading  on  the  slab  might  be 
taken,  and  that  two  readings  across  the 
joint  might  also  be  obtained.  These  read- 
ings were  taken  by  means  of  a  20-in.  strain 
gage.  The  accompanying  photographs  illus- 
trate the  arrangement  of  the  plugs  and 
the  methods  of  recording  temperature  or 
moisture  content  movement  in  the  slab  and 
across  the  joints.  Along  with  the  strain 
gage  readings  the  temperature  and  hu- 
midity of  the  day  on  which  readings  were 
made  are  recorded.  Inasmuch  as  this 
pavement  has  not  been  down  a  year  no 
attempt  to  draw  any  conclusions  at  the 
present  time  from  these  readings  has  been 
made,  but  it  is  felt  that  they  will  prove 
valuable  in  showing  the  results  obtained  in 
the  way  of  decreasing  movement  in  the 
slab  through  increasing  the  density  of  the 
concrete  by  a  richer  mix,  or  by  the  addi- 
tion of  hydrated  lime. 

Nine  Types  Tried  in  1915 

This  year  the  department  set  aside  a 
1650-ft.  strip  of  traffic  roadway  through 
Fairground  Park  for  experimental  pur- 
poses. This  is  the  only  traffic  roadway 
crossing  the  park,  and  is  subjected  to  a 
great  deal  of  heavy  hauling  together  with 


experimental  sections  of  road  in  fairground  park 

1 — Penetration      2 — Concrete      3 — Rocmac 
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a  moderate  amount  of  pleasure  vehicles. 
About  700  ft,  of  this  experimental  strip  is 
set  aside  for  a  Rocmac  pavement,  50  ft.  for 
a  1:2:4  gravel  concrete  reinforced,  50  ft. 
1:2:4  gravel  without  reinforcement,  50 
ft.  of  1:2:4  limestone  reinforced  and  50 
ft.  of  1:2:4  limestone  without  reinforce- 
ment. These  sections  all  have  armored 
joints  with  a  felt  filler  set  at  an  angle  of 
22  deg.  with  the  center  line  of  the  pave- 
ment, which  is  33  ft.  wide.  Next  is  a 
200-ft.  strip  of  Tarvia  X  penetration.  The 
wearing  course  is  composed  of  a  4-in. 
course  of  stone  that  passes  a  3-in.  ring  and 
is  retained  on  a  2-in.  ring,  compacted  to 
3  in.  For  the  first  coat  V/z  gal.  of  Tarvia  X' 
per  square  yard  is  used,  and  %-in.  lime- 
stone is  used  to  fill  the  voids  in  the  3-in. 
stone.  Then  a  seal  coat  of  V^  gal.  to  the 
square  yard  is  applied.  Pea  gravel  is  used 
as  a  finish  or  wearing  course. 

The  next  two  stretches  of  pavement  are 
made  in  a  wav  similar  to  the  last  one  de- 


of  the  stone  no  matter  how  thick  the  layer 
of  dust  there  may  be  on  the  surface  of  the 
stone.  One  is  never  able  entirely  to  peel 
back  the  tar  or  to  obtain  a  line  of  cleavage 
between  the  tar  and  the  surface  of  the 
stone.  It  is  not  possible  to  obtain  this  re- 
sult with  asphalt.  The  asphalt  may  thor- 
oughly coat  the  stone,  but  the  asphalt  may 
be  peeled  away  from  the  stone,  leaving  no 


discoloration.  Since  the  oils  in  the  tar 
attack  the  asphalt  an  asphalt  having  a 
greater  consistency  than  the  tar  is  used. 
In  Mr.  Cunliflf's  opinion  the  asphalt  will 
produce  a  better  wearing  course  than  will 
the  tar. 

The  cost  data  records  of  this  department 
for  large  areas  of  the  types  of  pavements 
are  given  in  the  table. 


How  Shall  Patented  Materials  or  Processes  on 
Public  Works  Be  Handled? 

Daniel  B.  Luten  Discusses  S.  Whinery's  Recent  Article  from 
the  Viewpoint  of  the  Bridge  Patentee — Mr.  Whinery  Replies 


AFTER  pointing  out  certain  undesirable 
features  of  present  practice  in  the  use 
of  patented  materials  or  processes  in  public 
work,  S.  Whinery,  consulting  engineer,  of 
New  York  City,  jn  an  article  on  page  73  of 


■  .«■ 


LEFT — SIX  PLUGS 
PERMIT  TWO  LONGI- 
TUDINAL READINGS, 
TWO  TRANSVERSE 
READINGS  AND  TWO 
OVER  JOINT 


they  really  are.  Their  wish  is  father  to 
their  thoughts.  I  believe  it  is  this  lack  of 
proper  information  and  correct  thought  as 
to  patents  that  is  responsible  for  the  diffi- 
culties of  using  patents  in  public  work, 
rather  than  the  reasons  given  by  Mr. 
Whinery. 

"I  have  no  objections  to  Mr.  Whinery's 
solution  of  having  the  State  or  city  pay  the 
royalty  provided  this  will  give  the  results 
desired;  that  is,  the  use  of  patented  de- 
vices where  meritorious.  But  it  does  not. 
One  reason  why  it  does  not  is  shown  by  the 
following  illustration:  My  plans  were  filed 
by  the  city  of  Topeka,  Kan.,  for  a  bridge 


scribed.  In  the  first  one  Stanolind  C  is 
used  and  in  the  second  Texaco  96  is  used. 
The  last  stretch  is  made  along  the  same 
lines,  using  V/z  gal.  of  Tarvia  X  for  the 
first  coat  of  penetration  work  and  Vz  gal. 
to  the  square  yard  of  Texaco  96  as  a  seal 
coat.  It  is  realized  that  the  dealers  in  the 
various  types  of  bituminous  materials  do 
not  approve  of  this  latter  type  of  construc- 
tion, but  it  has  been  carried  out  with  the 
idea  of  following  a  theory  based  on  the 
following  ideas:  When  tar  is  applied  to 
a  stone  it  seems  to  penetrate  into  the  pores 


Unit  Cons  and  QuAirnms  <7  Hatsriai.  roB  Ex- 

PBIJtBNTAI.    PAVCMINTa    IN    ST.    LOUIB 

Stano-  Texaco, 

lind  Tarvia      96 
Binder  per  square  rard.  gallona     l.I         2.1         2.0 

Depth  of  material  In  feet 0.4S       0.55       0.42 

Cart  of  binder  per  gallon.  oenU     S  6.5         6.6 

Labor    coat   per   aquare   yard. 

oenU    17.5  20  17.6 

JiaterUU  coat  per  square  yard, 

eants 22.0  S2         25.0 

Total  ooat  per  aqoare  yard, 

centa   S9.S       62  42.5 

Tarvia 
bottom, 
Texaco 
top  Concrete       Rocmac 

ri.5KaL    1.1  sacks  ce- 1 
Amount  road  binder  J  ment      I 

to  square  yard ...  1  0.6  KaL    1.9     cu.     ft  f  1.53  gal. 
I  sand      I  I 

Depth    of   material 

In  feet 0.33  0.50  0.44 

Cost  of   binder   per 

gallon,   cents....  6.5  38.75  20 

Labor  cost  j>er 
s  q  ti  a  r  e      yard, 

cents    18  32  17 

Vatorial     cost     per 
square      yard. 

'  cents    25  93  43 

Total  cost  per 
■Kjuare  yard, 
centa    43  126  60 
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the  Engineering  Record  of  July  17,  advo- 
cated the  payment  of  all  royalties  directly 
by  the  city  or  State.  Last  week  there  was 
published  (page  511)  a  communication  from 
George  C.  Warren  of  Boston  disagreeing 
with  Mr.  Whinery's  recommendation  in  the 
field  of  road  construction.  Daniel  B.  Luten 
of  Indianapolis,  who  controls  certain  patents 
for  concrete  arch  bridges,  has  sent  to  the 
Engineering  Record  the  following  letter,  to 
which  Mr.  Whinery  has  replied. — Editor. 

Daniel  B.  Luten's  Letter 

The  full  text  of  Mr.  Luten's  letter  is  given 
below : 

"The  article  by  S.  Whinery  in  your  issue 
of  July  17,  page  73,  entitled  "State  Should 
Deal  Directly  with  Patentees  of  Processes 
and  Materials  in  Public  Work,"  presents  an 
interesting  viewpoint  of  some  of  the  difficul- 
ties popularly  supposed  to  confront  the  use 
of  patents  in  public  lettings.  Mr.  Whinery 
has  presented  the  matter  in  the  way  in 
which  it  no  doubt  appeals  to  the  average 
contractor  and  engineer,  but  engineers  and 
contractors  are  often  misinformed  as  to 
patents,  and  frequently  believe  that  things 
are  as  they  wish  them  to  be  rather  than  as 


with  the  usual  10-per  cent  royalty  clause. 
The  following  item  appeared  in  a  Topeka 
daily: 


TEN  PER  CENT  RAKE-OFF 

City    Must    Pay    Royalty    to    Luten 

for  New  Bridge 

The  city  of  Topeka  will  pay  tribute  to  Daniel 
B.  Luten  of  Luten  bridge-patents  fame.  Ten 
per  cent  of  the  contract  price  of  the  bridge  to 
be  built  over  the  Shunganunga  Creek  on 
Kansas  Avenue  will  go  to  Luten.  "It  is 
cheaper  to  pay  the  royalty  than  to  try  to  build 
a  bridge  not  infringing  on  the  Luten  patents," 
said  W.  G.  Tandy,  city  commissioner  of  streets. 
"We  tried  to  adopt  a  plan  for  the  bridge  which 
would  not  infringe  on  Luten's  rights,  but  to  do 
so  would  cost  more.  As  to  whether  or  not 
Luten  should  have  been  granted  his  patents  by 
the  Government  is  not  for  us  to  consider.  The 
point  we  must  consider  is  that  he  has  these 
patents." 

Luten  holds  forty-one  patents  on  the  con- 
struction of  bridges.  If  a  bridge  is  desired 
with  an  arch  of  a  certain  degree  of  curve, 
Luten  has  a  monopoly  on  that  kind  of  an  arch. 
There  are  .360  deg.  in  a  circle,  but  Luten  was 
satisfied  to  secure  only  forty-one  patents. 

"The  above  was  of  course  inspired  by 
some  contractor  who  happened  to  meet  the 
reporter  and  suggest  such  a  story.  He 
doubtless  had  been  impressed  by  such  argu- 
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ments  as  those  advanced  by  Mr.  Whinery. 
His  object,  however,  was  to  gain  an  advan- 
tage for  himself  by  placing  obstacles  in  the 
way  of  the  introduction  of  new  devices  in 
concrete  bridges.  Contractors  and  engi- 
neers frequently  oppose  such  innovations 
for  the  same  reason  that  union  labor  op- 
poses new  machinery,  because  they  believe 
that  it  limits  their  individual  opportunities. 
The  benefit  to  the  public,  or  to  the  profes- 
sion, receives  scant  consideration. 

Difficult  to  Introduce  Inventions 

"Mr.  Whinery  by  his  proposed  reforms 
would  make  it  more  difficult  for  the  patentee 
to  introduce  his  invention.  This  is  already 
difficult  and  must  be  done  in  the  face  of 
serious  opposition  by  those  who  always 
favor  the  old  and  tried  methods.  The  above 
newspaper  clipping  shows  how  embarrassing 
it  may  become  for  a  public  official  to  specify 
meritorious  patented  improvements  in  the 
face  of  possible  newspaper  criticism  in- 
spired by  prejudiced  bidders. 

"In  that  particular  instance  the  use  of  the 
patents  saved  the  city  upward  of  25  per 
cent  and  the  royalty  charge  was  but  10  per 
cent  of  contract  price.  Nevertheless  the  re- 
porter made  a  false  statement  as  to  what 
the  patents  covered  and  became  quite  face- 
tious in  his  criticism  of  what  was  really 
beneficial  to  the  taxpayers. 

"In  fifteen  years'  experience  in  the  promo- 
tion of  my  own  patented  devices  on  public 
work  I  have  come  to  believe  that  the  preju- 
dice against  patented  devices  does  not  exist 
at  all  in  the  public  mind,  but  comes  pri- 
marily from  contractors  and  civil  engineers. 
The  only  prejudice  on  the  part  of  the  public 
is  against  the  possibility  of  eliminating 
competition  on  public  work  by  their  use. 
And  this  prejudice,  slight  as  it  is,  is  sedu- 
lously cultivated  by  contractors  and  engi- 
neers who  imagine  that  their  own  oppor- 
tunities will  be  limited.  Mr.  Whinery's 
article  will  have  this  same  effect. 

Engineering  Prejudice  Against  Patents 

"As  an  example  of  the  prejudice  shown 
by  members  of  the  engineering  profession, 
I  beg  to  quote  the  following  from  a  letter 
written  by  an  engineer  in  Iowa  in  public 
office: 

"  'Personally  I  am  opposed  to  patents  on 
any  kind  of  reinforced-concrete  work.  As 
an  engineer  I  feel  that  any  member  of  the 
profession  who  fosters  such  patents  that 
tend  to  burden  the  public  with  patent  royal- 
ties is  doing  the  present  age  a  great  in- 
justice and  is  a  disgrace  to  the  profession. 
If  occasion  should  arise,  I  will  freely  give 
my  time  and  money  to  fight  them  to  the  last 
ditch.' 

"This  official  is  sworn  to  uphold  the  con- 
stitution of  the  United  States,  which  con- 
tains the  following: 

"  'The  Congress  shall  have  power  to  pro- 
mote the  progress  of  science  and  useful  arts, 
by  securing  for  limited  times  to  authors  and 
inventors  the  exclusive  right  to  their  re- 
spective writings  and  discoveries.' 

"Note  the  contrast  between  the  engineer 
who  believes  that  patents  burden  the  public, 
and  the  constitution,  in  which  it  is  held 
that  patents  promote  the  progress  of  sci- 
ence. It  was  in  Iowa  that  the  anti-Cameron 
patent  association  was  organized;  Iowa  is 
the  State  that  has  an  engineering  college 
that  has  frequently  shown  its  antagonism 
to  patents;  Iowa  has  a  law  providing  that 
the  Attorney-General  may  defend  suits  for 
infringement  of  road  and  bridge  patents, 
and  it  was  an  Iowa  engineer  that  advocated 


at  a  road  convention  that  the  United  States 
Government  should  at  its  own  expense  de- 
fend infringers  and  thus  encourage  viola- 
tion of  its  own  patent  grants!  This  engi- 
neer above  quoted  might  well  be  an  excep- 
tion, but  I  have  numerous  other  similar 
opinions  from  other  States. 

Only  Successful  Patents  Are  Opposed 

"Opposition  does  not  arise  against  a  pat- 
ent until  it  becomes  a  success.  This  shows 
again  that  the  prejudice  of  engineers  and 
contractors  grows  out  of  selfish  motives. 
But  strangest  of  all  the  engineer's  and  con- 
tractor's prejudice  is  rather  against  pay- 
ment of  royalty  as  such  than  against  the 
purchase  of  a  patented  device.  Engineers 
will  specify  and  contractors  will  purchase 
deformed  bars  for  reinforcement  at  a  price 
that  pays  a  handsome  royalty,  when  they 
hesitate  to  recommend  or  use  a  patented  de- 
vice that  the  contractor  can  make  himself, 
provided  he  purchases  the  right  from  the 
patentee.  Thus,  strange  as  it  may  seem,  a 
monopoly  due  to  special  machinery  or  heavy 
investment  of  capital  receives  more  encour- 
agement than  the  reward  for  an  intellectual 
achievement  such  as  an  invention. 

"An  established  royalty  is  nearly  parallel 
to  an  engineer's  fee,  and  an  established 
royalty  of  10  per  cent  ought  to  go  far  to 
meet  the  criticisms  that  have  lately  been 
launched  against  low  fees  by  engineers.  If 
10  per  cent  can  become  a  popular  charge  for 
royalties  on  engineering  patents,  it  will  be 
at  least  one  step  toward  the  payment  of 
higher  fees  for  engineering  alone. 

Two  Flaws  in  Mr.  Whinery's  Argument 

"I  find  two  serious  flaws  in  Mr.  Whinery's 
argument,  and  they  are  at  the  root  of  all 
the  criticism  directed  at  patents  on  public 
work.  Mr.  Whinery  assumes  that  a  patent 
can  be  extended  to  create  a  monopoly  on  un- 
patented materials.  He  also  assumes  that 
a  patentee  may  not  fairly  compete  with 
other  bidders  on  his  own  patented  device, 
even  when  the  patent  is  thrown  open  to  all 
bidders  by  naming  a  specific  royalty. 
Neither  assumption  is  sound. 

"Taking  up  the  last  first,  because  the 
illustration  is  more  striking,  let  us  assume 
that  a  patented  pavement  is  to  be  let,  to 
cost,  say,  $10,000  to  construct;  that  there 
are  to  be  several  bidders,  including  the  pat- 
entee, and  that  they  will  all  arrive  at  ex- 
actly this  same  cost  of  $10,000  in  their 
estimates.  In  order  to  make  the  contrast 
more  striking  let  us  assume  that  the  royalty 
is  specified  at  an  excessive  amount,  say 
$10,000,  or  100  per  cent  of  the  cost.  And 
let  us  assume  the  profit  figured  by  each 
bidder  to  be  small,  say  1  per  cent,  or  $100. 
Now  surely  if  the  patentee  has  any  advan- 
tage over  the  other  bidders  by  reason  of 
his  $10,000  royalty,  it  will  be  greater  be- 
cause of  this  excessive  royalty  and  dimin- 
ished profit  than  if  each  were  reasonable. 

"But  suppose  the  patentee  endeavors  to 
take  advantage  of  his  excessive  royalty  to 
reduce  his  bid  in  order  to  secure  the  award, 
and  he  cuts  $200  off  his  bid.  He  would  bid 
$19,900  as  against  $20,100  by  each  of  his 
competitors.  But  when  he  computes  his 
profits,  he  will  find  that  he  has  but  $9,900, 
whereas  if  he  had  refrained  from  bidding  at 
all  he  would  have  received  $10,000  in  roy- 
alty. And  if  he  reduces  his  bid  by  more 
than  the  $100  profit  figured  by  each  bidder 
he  is  a  loser.  In  short,  the  patentee  cannot 
take  advantage  of  his  royalty  to  secure  the 
work. 

"As  another  illustration  suppose  Smith 


loses  a  $20  gold  piece  under  a  sidewalk. 
The  owner  of  the  walk  calls  for  bids  to  re- 
move the  walk  and  restore  Smith  his  $20. 
Smith  concludes  to  bid  against  the  others. 
Can  Smith  bid  lower  than  his  competitors 
by  reason  of  having  a  claim  for  the  $20 
which  the  others  must  restore  to  him?  Of 
course  not. 

Underbidding  Must  Sacrifice  Profits 

"Then  if  a  patented  improvement  is  to  be 
let,  and  Smith  by  reason  of  a  patent  has  a 
claim  for  $20  from  each  of  the  other  bidders, 
it  must  be  obvious  that  the  only  reduction 
Smith  can  make  is  in  his  profits,  and  each 
of  the  other  bidders  can  equally  afford  to 
make  a  similar  reduction  except  for  the  in- 
equalities of  skill  and  capital  and  equip- 
ment that  always  exist.  If  this  applies  to 
the  patentee  it  also  applies  to  his  agent,  the 
only  condition  being  that  any  commission 
paid  to  agents  must  be  paid  regardless  of 
who  receives  the  award.  And  this  is  the 
same  condition  that  makes  an  agent  valua- 
ble to  a  patentee ;  that  is,  that  he  shall  give 
services  toward  promotion  for  a  commis- 
sion. 

"It  has  been  the  finding  of  the  courts  that 
a  public  letting  is  fair  to  all  when  the  pat- 
entee bids  against  other  competitors,  pro- 
vided a  royalty  is  specified  so  that  bidders 
may  have  access  to  the  patent.  Nevertheless 
Mr.  Whinery  advances  as  one  reason  for  his 
proposed  plan  that  it  would  prevent  direct 
dealings  with  the  possibility  of  collusion  or 
corrupt  arrangements  between  contractor 
and  patentee,  but  he  gives  no  example  of 
what  would  constitute  such  an  arrangement. 

The  Patentee's  Agent 

"If  a  special  price  is  quoted  to  one  con- 
tractor conditioned  only  on  his  getting  the 
work,  then  possibly  favoritism  might  result. 
But  what  possible  object  would  it  be  for  the 
patentee  to  make  such  an  arrangement,  and 
has  it  ever  been  done?  If  the  special  price 
is  a  concession  made  to  him  regardless  of 
who  gets  the  contract,  there  can  be  no 
favoritism.  It  is  doubtless  failure  to  ap- 
preciate this  view  that  has  led  Mr.  Whinery 
into  his  criticisms.  If  a  patentee  is  de- 
barred from  employing  agents,  who  in  many 
cases  will  be  forced  to  bid  themselves  in 
order  to  gain  introduction  of  the  patented 
devices,  then  the  introduction  of  patented 
devices  will  become  a  tedious  process  in- 
deed. 

"Mr.  Whinery,  however,  argues  that  if 
the  commission  which  the  agent  receives  for 
promoting  had  been  allotted  instead  to  the 
other  bidders  by  reducing  the  royalty  by 
that  amount,  the  city  would  have  been  bene- 
fited by  correspondingly  lower  prices.  As 
a  matter  of  fact  the  city  would  never  have 
heard  of  the  patented  improvement  under 
those  conditions.  Mr.  Whinery's  suggestion 
recalls  the  hunter's  excuse,  'We  would  have 
killed  the  rabbit  if  we  hadn't  missed  him.' 
Furthermore,  even  if  there  were  any  un- 
fairness in  the  patentee  or  his  agent  bid- 
ding, the  taxpayer  would  have  been  the 
beneficiary  by  the  amount  of  the  advantage 
gained.  And  courts  and  legislatures  will 
hesitate  long  before  finding  in  favor  of  the 
contractor  as  against  the  taxpayer. 

Extending    Monopoly    to    Unpatented 

Materials 

"On  the  other  false  assumption,  that  a 
patent  can  be  extended  to  create  a  monopoly 
on  unpatented  materials,  Mr.  Whinery,  of 
course,  refers  to  the  practice  of  offering  for 
sale  by  the  patentee,  not  only  the  right  to 
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use  but  combined  therevtith  some  more 
Ungible  property  as  paving  material.  It 
is  refreshing  to  find  Mr.  Whinery  saying 
that  'an  invention  protected  by  patent  is  as 
much  the  private  property  of  the  patentee 
as  his  real  estate  or  his  chattels.'  Mr. 
Whiner>-  will  hardly  deny  that  it  is  entirely 
proper  for  the  owner  of  a  lot  to  sell  it  with 
the  proviso  that  building  materials  shall  be 
purchased  from  him.  The  only  harm  done 
is  to  the  patentee  himself  in  case  he  makes 
his  conditions  so  onerous  that  it  embar- 
rasses the  sale  of  his  products. 

"The  purpose  of  the  patentee  in  including 
materials  with  his  royalty  is  often  to  avojd 
the  prejudice  of  engineers  who  are  willing 
to  pay  a  higher  price  for  a  patented  article 
but  will  not  pay  royalty  alone  for  'blue  sky,' 
as  they  sometimes  express  it.  Another 
reason  is  that  the  essential  elements  re- 
quired for  good  construction  and  satisfac- 
tory service  of  the  patented  improvement 
can  thus  be  assured  by  the  patentee  him- 
self, the  party  usually  most  interested,  and 
not  left  to  the  haphazard  efforts  of  incom- 
petent contractor  or  lax  inspector. 

"Mr.  Whinery  attempts  to  make  of  this 
feature  an  objectionable  monopoly  under 
which  the  patentee  can  supply  inferior 
goods.  As  such  it  can  accomplish  no  pur- 
pose. The  patentee  has  the  right  to  charge 
anything  he  may  elect  for  his  royalty!  Sup- 
pose he  charge  a  high  rate  and  make  a 
free  gift  of  the  paving  pitch  to  the  con- 
tractor, is  anyone  injured?  The  Supreme 
Court  has  ruled  in  the  Dick  case  that  the 
patentee  has  the  same  right  that  an  owner 
of  real  estate  has  to  name  the  terms  under 
which  his  property  may  be  used.  If  I 
choose  to  specify  that  the  right  to  use  my 
patents  in  a  bridge,  together  with  the  rein- 
forcing steel  and  the  cement,  will  be  fur- 
nished for  a  given  sum,  in  order  that  no 
skinning  in  cement  or  steel  may  result,  I 
fail  to  see  how  I  have  extended  a  monopoly. 
For  the  assumed  excessive  profits  on  the 
materials  that  must  constitute  the  alleged 
monopoly  could  have  been  secured  to  me  any 
way  by  specifying  a  higher  royalty. 

Objectionable  Practices  Rabe 

"All  of  this  Mr.  Whinery  dismisses  as 
objectionable  by  saying,  'The  practices  re- 
sorted to  for  this  purpose  are  too  well  known 
to  need  description  here.'  I  beg  to  differ. 
I  have  never  heard  of  any  such  objectionable 
practices  except  the  highly  imaginary  news- 
paper editorials  following  the  Dick  decision 
by  the  Supreme  Court,  and  I  doubt  not  that 
Mr.  Whinery  has  drawn  his  inspiration 
from  those  sources  rather  than  from  actual 
abuses.  If  such  is  not  the  case,  will  not  Mr. 
Whinery  illustrate  a  few  of  the  abuses  by 
actual  examples  to  facilitate  discussion? 

"Mr.  Whinery  argues  that  few  patented 
devices  are  useful  and  that  great  conserva- 
tism should  be  shown  before  adopting  them. 
But  the  patented  device  has  at  lea.st  one  ad- 
vantage in  this  respect  over  all  competitors, 
for  the  law  permits  the  issue  of  a  patent 
only  for  useful  improvements,  and  the  issue 
of  a  patent  is  proof  that  at  least  the  trained 
experts  of  the  patent  office  hold  it  to  be 
useful.  As  much  could  never  have  been 
said  for  .some  unpatented  monopolies,  as,  for 
CBOUBple,  certain  brands  of  asphalt  pave- 
ments. The  patent  ofSce  never  grants  a 
patent  for  an  alleged  perpetual-motion  ma- 
chine but  calls  for  a  working  model. 

"If  the  above  arguments  are  sound,  Mr. 
Whinery's  seven  distinct  advantages  dis- 
appear. But  if  the  article  written  by  Mr. 
Whinery  shall  have  resulted  in  a  thorough 


discussion  of  these  greatly  misunderstood 
features  of  patent  promotion,  a  great  good 
will  have  been  done  the  engineering  and  con- 
tracting professions,  and  I  sincerely  hope, 
therefore,  that  the  whole  subject  may  be 
given  a  thorough  airing  in  your  journal." 


S.   Whinery's   Reply 

Mr.  Whinery's  reply  is  as  follows: 

"The  communication  from  Mr.  Luten  that 
you  have  kindly  submitted  to  me  for  com- 
ment may  be  summarized  as  a  plea  for  the 
more  favorable  treatment  of  the  patentee 
and  his  inventions,  a  contention  that  the 
prejudice  against  patented  articles  and 
processes  is  wrong  and  without  adequate 
foundation,  and  a  criticism  of  my  article  in 
your  issue  of  July  17,  on  the  ground  that, 
in  common  with  engineers  and  public  offi- 
cials, I  am  prejudiced  against  patentees,  and 
that  my  suggested  plan  for  the  State  to  pay 
definite  royalties  to  patentees  is  impractica- 
ble and  unfair  to  the  patentee. 

"Either  Mr.  Luten  did  not  read  my  arti- 
cle with  care,  or  I  fail  to  understand  some 
of  his  statements.  I  thought  I  made  it  clear 
that  I  am  not  only  not  prejudiced  against 
or  opposed  to  patents,  but  strongly  advo- 
cate fair  and  just  treatment  of  patentees 
and  meritorious  inventions.  What  I  am  op- 
posed to,  in  common  with  officials,  engineers 
and  honest  people  generally,  is  the  employ- 
ment by  patentees  and  their  associates  of 
questionable,  underhand  and  crooked  prac- 
tices to  hoodwink  and  defraud  the  public 
for  the  purpose  of  making  illegitimate 
profits. 

"As  was  made  clear  in  my  article,  I  con- 
fined my  attention  mostly  to  the  use  of 
patents  in  connection  with  pavement  and 
road  work.  I  cannot  say  with  confidence 
from  personal  knowledge  and  experience  to 
what  extent  my  remarks  apply  to  other  fields 
of  public  work.  There  is  undoubtedly  a 
well-defined  public  belief,  based  upon  much 
circumstantial  and  not  a  little  direct  evi- 
dence, that  some  pavement  and  road  patents 
have  been  used  by  the  patentees,  or  by  con- 
tractors favored  by  them,  to  extort  unrea- 
sonable and  excessive  profits  over  and  above 
a  fair  and  liberal  royalty.  Mr.  Luten  seems 
to  question  the  existence  of  such  practices 
except  in  rare  cases,  and  challenges  me  to 
name  specific  cases.  To  do  so  here  would 
be  of  doubtful  propriety,  even  if  the  space 
necessary  to  state  the  facts  in  such  fullness 
and  detail  as  would  satisfy  a  doubter  were 
available.  But  if  Mr.  Luten  wishes  to  pur- 
sue the  matter  further  I  will  be  glad  to 
refer  him  per.sonally  to  facts  and  court  rec- 
ords that  will  justify  all  the  statements 
made  by  me. 

The  Two  Flaws  Mr.  Luten  Cited 

"Mr.  Luten  says  he  finds  two  serious  flaws 
in  the  argument  of  my  article,  and  that  they 
are  at  the  root  of  all  the  criticism  directed 
at  patents  on  public  work.  One  of  these  is 
the  assumption  that  a  patent  can  be  used 
to  create  a  monopoly  on  unpatented  articles. 
I  did  not  say  exactly  this,  but  no  matter. 
He  refers  to  the  Dick  case,  and  I  am  will- 
ing to  rest  my  statements  on  the  evidence 
offered  in  that  case  and  the  argument  pre- 
sented by  Chief  Justice  White  in  his  dis- 
senting opinion.  Besides,  as  Mr.  Luten 
knows,  the  position  of  the  court  on  the  ques- 
tions involved  has  been  greatly  modified  in 
a  subsequent  case. 

"The  other  flaw  found  by  Mr.  Luten  is 
stated  thus:  'He  also  assumes  that  a  pat- 
entee may   not   fairly  compete  with   other 


bidders  on  his  own  patented  device,  even 
when  the  patent  is  thrown  open  to  all  bid- 
ders by  naming  a  specified  royalty.'  If  he 
will  read  the  article  more  carefully  he  will 
find  I  said  exactly  the  contrary.  The  ques- 
tion of  a  proper  royalty  having  been  agreed 
upon  between  the  State  and  the  patentee, 
the  latter  should  be  free,  as  stated  in  the 
article,  to  bid  for  the  work  upon  exactly 
the  same  footing  as  other  contractors.  If 
he  should  think  it  wi.se  to  be  satisfied  with 
a  smaller  profit,  and  to  underbid  other  con- 
tractors in  order  that  he  might  insure  the 
proper  doing  of  the  work  and  maintain  the 
good  reputation  of  his  patented  product,  the 
public  would  certainly  not  object.  The 
question  of  a  fair  and  just  royalty  for  the 
use  of  the  patent  is  one  thing;  that  of  the 
cost  of  the  work  independent  of  the  royalty 
would  be  quite  another,  determined  by  fair 
and  open  competition,  except  that  the  pat- 
entee would  still  have  some  advantage  over 
other  bidders  if  he  were  willing  to  en- 
croach upon  his  royalty  for  a  part  of  his 
reasonable  profit  on  the  work. 

"Under  such  a  fixed-royalty  arrangement 
the  patentee  would  not  be  estopped,  as  Mr. 
Luten  asserts,  from  promoting  the  adoption 
and  use  of  his  patent  by  every  legitimate 
means,  such  as  advertising,  agencies  or  per- 
sonal efforts,  but  expenses  thus  incurred 
would  be  chargeable  to  the  royalty  account 
and  might  properly  be  considered  and  al- 
lowed for  in  fixing  the  royalty. 

Ground  for  Prejudice 

"There  must,  of  course,  be  some  ground 
for  the  distrust  and  prejudice  that  exist 
against  patents  and  patentees,  particularly 
when  it  is  found  to  be  quite  prevalent  among 
so  able,  open-minded  and  disinterested  a 
class  as  the  professional  engineers  of  the 
country.  What  personal  or  professional  in- 
terest could  they  have  in  opposing  meri- 
torious inventions  and  improvements?  The 
truth  doubtless  is  that  so  many  practically 
useless  patents  have  been  issued  (Mr. 
Luten's  ratiocination  that  all  patents  issued 
must  be  useful  because  the  fundamental 
patent  law  stipulates  that  patents  may  be 
issued  for  useful  inventions  is,  in  the  face 
of  facts,  amusing),  and  so  many  of  those 
having  merit  have  been  exploited  by  ques- 
tionable and  crooked  methods,  that  people 
have  come  to  distrust  patents  generally,  and 
to  be  suspicious  of  the  motives  and  methods 
of  patentees.  The  situation  is  most  unfor- 
tunate for  both  the  public  and  for  the  pat- 
entee who  has  something  of  value  to  offer 
and  desires  to  introduce  and  promote  it  by 
legitimate  and  honest  methods  only.  This 
class  of  patentees  can  best  help  to  improve 
the  situation  by  denouncing  and  fighting 
the  other  class,  instead  of  by  seeming  to 
defend  them  by  contending  that  abuses  ex- 
ist only  in  rare  cases. 

"The  agreement  by  competent  and  respon- 
sible officials  upon  a  fair  and  reasonable 
royalty,  and  its  payment  directly  by  the 
State,  would  clear  the  way  for  fair  and 
reasonable  competition  in  contract  work  in- 
volving patent  rights,  and  would  do  more 
than  any  other  one  thing  to  improve  the 
present  conditions. 

"It  does  not  appear  to  me  that  Mr.  Luten 
presents  any  valid  or  weighty  arguments 
against  this  plan.  It  is  clear  that  he  does 
not  think  it  would  enlarge  the  present  op- 
portunities or  profits  of  the  patentee.  That, 
however,  is  not  the  crux  of  the  matter. 
The  problem  is  to  devise  a  method  of  deal- 
ing with  patented  articles  and  processes  in 
connection  with  public  work  that  will  be 
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just  and  fair  to  the  patentee,  will  protect 
the  public  from  imposition,  and  will  place 
the  introduction  and  use  of  patented  arti- 
cles and  processes  upon  a  sound  and  equita- 
ble business  basis.  If  this  can  be  done 
meritorious  inventions  will  come  to  be  wel- 
comed, and  the  present  prejudice  against 
patents  and  patentees  will  tend  to  disap- 
pear." 


Paving   Crown  Best  Distrib- 
uted by  Hyperbolic  Curve 

New  Formula  Has  Been  Developed  in  Kansas  City 

Where  Parabolic  Sections  for  Streets  Have 

Been  Abandoned 

By  CLARK   R.   MANDIGO 

Assistant  City  Engineer,  Kansas  City,  Missouri 

WHY  the  parabolic  form  of  paving 
crown  receives  so  much  attention  has 
always  been  a  mystery  to  the  writer.  In 
spite  of  the  fact  that  few  engineers  follow 
the  true  parabola  in  laying  out  crowns  the 


but  on  wide  pavements  and  flat  crowns  on 
city  streets,  where  close  and  careful  design 
is  necessary  or  templates  have  to  be  cut, 
such  a  method  is  not  satisfactory. 

R.  S.  Beard's  Formula 

In  order  to  get  a  curved  cross-sectional 
surface  which  would  answer  all  require- 
ments, Robert  S.  Beard,  office  engineer  in 
the  city  engineer's  office  of  Kansas  City, 
Mo.,  has  worked  out  the  street  crown  for- 
mula given  below.  Taking  the  surface  of 
the  pavement  at  the  center  as  the  origin, 
the  general  equation  for  a  street  crown  of 
any  conic  section  is  found  to  be 

cvfyinC  —  4)  — mvf'i^^m  —  4) 


a;'  =  ivfyfoQc')  (Sy  -f  7c) 


or 


x' 


where 

X  — 


16c' (m—l) 


the    horizontal    distance    from    the 
center, 

y  =  the  vertical  distance  below  the  top 
of  the  crown, 

c  =  total  crown  of  the  street. 


y  =  c/16(—  7  +  y/49  +  i920x'/rv') 
If  X  is  expressed  in  units  of  1/24  of  the 
width  of  the  pavement,  w,  and  p  is  the 
number  of  these  units  from  the  center  of 
the  roadway,  the  last  equation  becomes 
y  =  c/16(— 7  +  V49+T0p'73) 
This  equation  is  of  special  form  for  de- 
termining the  total   vertical  drop  at  any 
twenty-fourth  point  of  the  roadway  width. 

The  Diagram  Below 

The  diagram  compares  this  curve  with 
the  parabolic  form  of  cross-section.  It 
gives  the  portion  of  the  total  crown  rise  in 
each  one-twelfth  unit  of  distance  from  the 
gutter  to  the  center  of  the  roadway  by  fig- 
ures along  each  of  the  curves,  and  the  total 
accumulated  proportion  of  the  total  crown 
rise  above  the  gutter  for  each  curve  by 
twelfths  along  the  base  line.  It  will  be 
noticed  that  on  the  hyperbolic  section  the 
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-  Construct  as  Straight  Line 

COMPARISON    OF    HYPERBOLIC    SECTION    ADOPTED  AND   PARABOLIC  SECTION   ABANDONED  FOR  KANSAS  CITY  STREETS 


parabolic  crown  continues  to  get  columns 
of  space  in  periodicals  and  pages  in  text 
books.  Highway  engineers  have  recognized 
the  necessity  for  some  sort  of  a  curved 
cross-sectional  surface  for  pavements,  but 
have  not  been  satisfied  with  the  distribution 
of  the  cross  fall  when  either  the  parabolic 
or  circular  form  is  used. 

On  high-crowned  pavements  the  cross  fall 
near  the  sides  is  too  great  and  on  flat- 
crowned  roadways  the  fall  near  the  center  is 
too  little.  There  are  also  obvious  objections 
to  plane  sides  or  to  two  tangents  connected 
by  a  circular  arc,  although  both  of  these 
have  been  used  for  lack  of  something  better. 
Many  engineers  have  followed  the  practice 
<tt  specifying  the  total  crown  and  the 
amount  of  drop  to  the  quarter  point,  with 
instructions  to  round  the  pavement  between 
points  so  that  it  "looks  good."  With  men 
of  experience  and  inspectors  whose  eyes  can 
be  depended  upon,  such  a  distribution  has 
worked  out  fairly  well  on  narrow  pavements, 


Width  <f       Point  A        Point  B 
Roadway    Ft.fromCurb    h.frmiCurb 


w  =  total   width   of   the   street  between 
curbs, 
c/m  =  the  value  of  y  at  the  quarter  points. 

When  »i  =  2,  x"  =  vf/Ac'y^,  the  equation  of 
two  straight  lines;  that  is,  when  one-half 
of  the  crown  is  the  drop  given  at  the  quar- 
ter points  the  crown  becomes  two  planes  in- 
tersecting at  the  center  of  the  street. 
When  m  =  4,  x'  =  vf/Acy,  the  equation  of 
the  parabola.  If  one-quarter  of  the  crown 
is  the  drop  given  at  the  quarter  points  the 
pavement  takes  the  parabolic  form. 

When  m  has  a  value  between  2  and  4, 
the  crown  curve  is  a  hyperbola  lying  be- 
tween the  straight  line  and  the  parabola, 
and  for  values  greater  than  4  it  is  an  ellipse. 

For  use  on  roadways  with  no  car  tracks 
Mr.  Beard  has  worked  out  a  hyperbolic 
section  in  which  tn  =  8/3,  that  is,  three- 
eighths  of  the  total  crown  is  the  drop  given 
at  the  quarter  point.  The  general  equation 
of  this  hyperbolic  section  is 


Drop  i  of  Croi¥n 


-  iaf  Distance  between  Curbs 


i  of  Distance  between  Curbs- 


THIS   CHART   GIVES    THE   PAVING   INSPECTOR   THE   INFORMATION    HE   NEEDS 


rise  from  the  gutter  to  the  point  half-way 
to  the  center  is  almost  exactly  a  straight 
line,  the  variation  at  the  extreme  ends  be- 
ing less  than  1  per  cent  of  the  total  crown. 
This  portion  of  the  pavement  would,  there- 
fore, in  practice  be  constructed  as  a  straight 
line.  From  the  quarter  point  to  the  eighth 
point  the  rise  is  almost  exactly  two-eighths 
of  the  crown,  the  remaining  one-eighth  rise 
being  distributed  in  the  center  eighth  sec- 
tion. 

In  actual  construction  of  pavements  less 
than  50  ft.  wide  the  special  hyperbolic  sec- 
tion could  be  assured  by  the  following  rule: 
The  total  crown  being  given,  let  the  surface 
of  the  pavement  fall  one-eighth  of  the 
crown  in  the  first  one-quarter  of  the  dis- 
tance from  the  center  to  the  gutter,  three- 
eighths  of  the  total  crown  from  the  center 
to  the  point  half  way  to  the  gutter,  and 
from  this  point  make  a  plane  surface  to  the 
gutter.  It  will  be  seen  that  such  a  curve 
provides  twice  the  fall  that  the  parabola 
does  from  the  center  to  the  eighth  point, 
and  50  per  cent  more  fall  from  center  to 
quarter  point,  and  that  the  rise  in  the  first 
quarter  next  to  the  gutter  is  one-eighth  of 
the  crown  less  than  that  called  for  by  the 
parabola  and  is  uniformly  distributed.  This 
proposed  section,  therefore,  very  materially 
modifies  the  chief  criticism  against  the 
parabolic  form. 

Parabolic  Curve  Abandoned 

No  attempt  has  been  made  for  the  past 
five  years  to  follow  the  parabolic  form  of 
paving  crown  in  Kansas  City.  The  dis- 
tribution of  the  cro\vn  has  not  followed  any 
fixed  curve,  but  has  been  whatever  experi- 
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ence  has  shown  gives  the  best  riding  and 
best  drained  pavement.  With  the  gradual 
decrease  in  the  amount  of  crown  incident 
to  greater  care  in  construction  and  better 
riding  qualities,  and  with  the  increased  use 
of  the  template  for  the  mortar  cushion  of 
block  pavements,  and  for  the  testing  of  the 
finished  surface  of  concrete  and  asphalt 
pavements,  the  necessity  for  a  satisfactory 
rule  for  determining  the  distribution  of  the 
crown  became  increasingly  apparent.  It 
was  found  that  the  best  proportioned  crowns 
followed  very  closely  the  hyperbolic  section, 
where  m  equaled  8/3. 

The  hyperbolic  section  shown  on  the  dia- 
gram has,  therefore,  been  adopted  recently 
for  the  surface  of  all  pavements  not  on 
car  line  streets  with  excellent  results.  On 
streets  with  car  tracks,  where  the  distance 
from  the  rail  to  the  gutter  is  12  ft.  or  less, 
the  block  pavements  are  laid  as  a  plane  sur- 
face with  a  uniform  cross  fall  from  track 
to  curb  var>'ing  from  less  than  %  to  nearly 
%  in.  to  the  foot,  according  to  the  kind  of 
pavement  used  and  the  grade  of  the  street. 
On  asphalt  streets  where  there  is  less  than 
22  ft.  between  the  curb  and  car  track,  and 
on  other  pavements  where  the  distance  is 
between  12  and  22  ft.,  the  plane  is  varied 
slightly  by  using  7/3  for  the  value  of  m  in 
the  formula,  deducting,  of  course,  the  space 
occupied  by  the  rails  from  the  width  be- 
tween curbs  for  w.  (It  is  difficult  to  roll 
properly  sheet  asphalt  laid  without  some 
curve  in  the  cross-section.)  The  formula 
gives  then  a  drop  of  practically  1/6  of  the 
crown  at  the  eighth  point  and  3/7  at  the 
quarter  point.  For  greater  widths  of  pave- 
ment on  car  line  streets  the  regular  % 
quarter-point  formula  should  be  used. 

Flexibility  of  Hyperbouc  Formula 

These  examples  should  be  sufficient  to 
show  the  flexibility  of  the  hyperbolic  for- 
mula. Although  more  complicated  in  ap- 
pearance than  the  parabola,  it  is  more  sim- 
ple in  operation,  as  the  quarter  point  drop 
is  always  assumed  and  on  all  except  the 
widest  streets  it  is  only  necessary  to  cal- 
culate the  drop  at  the  center  eighth  point 
since  the  quarter  point  next  the  curb  is  con- 
structed as  a  straight  line.  A  formula  for 
the  value  of  y  at  the  eighth  point  in  terms 
of  m  and  c  can  be  easily  worked  out  if 
needed. 

It  should  be  remembered  that  the  nearer 
the  value  assumed  for  m  is  to  2  the  more 
nearly  the  cross-section  becomes  two  planes, 
and  the  nearer  m  is  to  4  the  more  nearly  it 
approaches  our  old  enemy,  the  parabola. 
The  writer  believes  the  special  section  in 
the  diagram  proposed  by  Mr.  Beard  will 
give  the  best  results  on  city  streets,  m  be- 
ing 2  2/3.  It  is  suggested  that  this  cross- 
sectional  pavement  curve  be  tried  in  other 
cities  and  the  results  as  to  general  ap- 
pearance, drainage  and  riding  qualities  be 
reported. 

A  Saving  of  $3,296  on  Sewer  Work 
completed  this  year  by  the  city  of  Victoria, 

B.  C,  is  indicated  in  a  report  to  the  streets 
committee  made  recently  by  City  Engineer 

C.  H.  Rust.  The  work  included  the  con- 
struction of  the  outfall  for  the  northwest 
sewer  system  at  Macauley  Point,  for  which 
bids  were  asked  last  fall.  The  lowest  tender, 
$6,230,  was  considered  excessive,  and  upon 
recommendation  of  the  city  engineer  it  was 
decided  to  build  the  outfall  under  the  direc- 
tion of  the  city's  engineering  department 
instead  of  by  contract.  This  was  done  at 
a  cost  of  $2,934. 


New  Publications 


Year  Book  of  New  York  Society  of  Architects, 
1915      Limp  leather;  6  x  9  in. ;  241  pages,  tables 
.     and    diagrams.      New    Yoric,    United    Engineering 
Society  Building. 

Contains  building  laws  of  all  the  boroughs  of 
New  York  City,  provisions  from  State  laws,  and 
rules  and  regulations  of  a  number  of  State  and 
municipal  departments.  Much  of  this  informa- 
tion is  of  value  to  the  builder  as  well  as  the 
architect.  Building  statistics  covering  several 
years  In  New  York  City  and  a  chapter  on  the 
history  of  Greater  New  York  are  given. 

Looking  Squarely  at  the  Water  Power  Prob- 
lem. By  Henry  J.  Pierce.  Cloth,  6  x  9  in. ;  66 
pages  :  illustrated  ;  7  appendices.  Seattle,  Wash., 
published  by  the   author. 

Strength  Tests  of  Structural  Timbers  Treated 
BY  Commercial  Wood-Preservino  Processes. 
By  H.  S.  Betts  and  J.  A.  Newlin,  engineers,  For- 
est Products  Laboratory.  Bulletin  286,  U.  S. 
Department  of  Agriculture.  Paper ;  6  x  9  In. ; 
15  pages,  diagrams.  Washington,  D.  C,  Super- 
intendent of  Documents. 

Load  Distribution  Tests  op  Reinforced-Concrete 
Slab  Floors  Under  Concentrated  Loads.  Bul- 
letin 28,  Ohio  State  Highway  Department.  Clin- 
ton Cowen,  State  Highway  Commissioner.  Paper, 
6  X  9  In. :  97  pages:  illustrated,  tables  and  dia- 
grams. Columbus,  Ohio,  State  Highway  Depart- 
ment. 

Elements  of  Railroad  Track  and  Construction. 
Second  Edition.  By  Winter  L.  Wilson,  professor 
of  railroad  engineering,  Lehigh  University.  Cloth, 
4%  X  7H  in.;  396  pages:  210  Hgures.  New 
York,  John  Wiley  &  Sons,  Inc. ;  London,  Chapman 
&  Hall,  Ltd.     $2.50  net. 

Statistics  of  Railways  op  the  United  States, 
1904-1914.  Bulletin  81  of  the  Bureau  of  Railway 
Economics.  Paper,  6  x  9  in. :  67  pages ;  76  tables. 
Washington,  Bureau  of  Railway  Economics. 

This  is  the  third  annual  edition  of  this  report, 
the  second,  for  1903-1913,  appearing  last  March. 
It  is  made  up  entirely  of  tables,  on  population 
and  area  ;  railway  mileage ;  capital  securities  and 
dividends ;  revenues,  expenses  and  taxes :  em- 
ployees and  compensation  ;  equipment ;  freight- 
traffic  statistics ;  passenger-traffic  statistics,  and 
accidents. 

The  Toxicity  to  Funoi  op  Various  Oils  and  Salts, 
Particularly  Those  Used  in  Wood  Preserva- 
tion. By  C.  J.  Humphrey,  assistant  pathologist, 
and  Ruth  M.  Fleming,  scientific  assistant.  Office 
of  Investigations  In  Forest  Pathology.  Bulletin 
227,  U.  S.  Department  of  Agriculture.  Paper, 
6  X  9  In. ;  38  pages ;  4  plates.  Washington, 
Government  Printing  Office.     10  cents. 

Cotton  Warehouse  Construction.  By  Robert  L. 
Nixon,  assistant  in  cotton  marketing.  Bulletin 
277,  U.  S.  Department  of  Agriculture ;  contri- 
bution from  Office  of  Markets  and  Rural  Organ- 
ization. Paper,  38  pages;  13  figures.  Washing- 
ton, Government  Printing  Office.      10  cents. 

Investigation  of  the  Concrete  Road-Makinq 
Properties  op  Minnesota  Stone  and  Gravel. 
By  Charles  F.  Shoop,  assistant  professor  of  ex- 
perimental engineering.  University  of  Minnesota. 
Bulletin  2,  University  of  Minnesota.  Paper,  7  x 
10  In. ;  55  pages :  Illustrated. 

An  advance  report  on  this  Bulletin  was  pub- 
lished in  the  Engineering  Record  of  March  27, 
1915,  page  390. 

Application  of  the  Theory  op  Least  Squares  to 
the  Adjustment  of  Trianqulation.  By  Oscar 
S.  Adams,  computer,  U.  S.  Coast  and  Geodetic 
Survey.  Special  Publication  28.  U.  S.  Coast  and 
Geodetic  Survey.  Paper  6  x  9  in. ;  220  pages ; 
tables  and  diagrams.  Washington,  D.  C,  Gov- 
ernment Printing  Office. 

The  Toronto  Hydroelectric  System.  Fourth 
Annual  Report,  1914.  Paper,  8  x  11  In. ;  26 
pages ;  Illustrated.  Toronto,  Can.,  Toronto  Elec- 
tric Commissioners. 
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Steam-Boiler  Economy 

Second  edition.  Author,  William  Kent,  Sc.D. 
Cloth.  5V4  X  9  in.;  717  pages;  287  Illustrations. 
New  York,  John  Wiley  &  Sons,  Inc.     14.50  net. 

Since  the  first  edition  was  published  in 
1901,  such  important  changes  have  taken 
place  in  boiler  design  and  operation  that  the 
author  has  made  extensive  changes  to  make 
the  book  conform  to  present  practice. 
Among  the  changes  and  their  results  that 
are  discussed  are  size  of  boilers  and  their 
better  construction  and  increased  rate  of 
running,  coal  and  ash-handling  machinery. 


mechanical  stokers,  gas  analysis,  superheat- 
ers, draft  and  temperature-measuring  ap- 
paratus, purchase  of  coal  under  specifica- 
tion, treatment  of  feed  water,  bonus  and 
premium  systems  of  paying  wages.  Chap- 
ters on  boiler  design  and  construction  and 
on  boiler  attachments  and  boiler-room  ap- 
pliances have  been  added.  That  the  book 
has  really  been  revised  is  shown  by  the 
late  heating  values  of  coal  quoted  and  by 
the  new  A.  S.  M.  E.  code  for  boiler  construc- 
tion and  operation,  as  well  as  reference  to 
forms  of  apparatus  and  methods  of  opera- 
tion that  have  been  developed  since  the  first 
edition  was  published. 

With  its  many  changes  this  well-known 
book  should  find  an  increased  field  of  use- 
fulness among  owners  and  managers  of 
power  plants  as  well  as  among  operating 
engineers  and  students. 


Practical  Surveying 

Author,  Ernest  McCullough,  consulting  engineer. 
Cloth,  5x7%  In.:  401  pages;  229  illustrations. 
New  York,  D.  Van  Nostrand  Company.     $2  net. 

Reviewed  by  A.  F.  Comstock 

Associate    in    Railway    Engineering    University    of 
Illinois,  Urbana,  111. 

It  is  not  often,  as  in  this  case,  that  a  suc- 
cessful practising  engineer  of  30  years'  ex- 
perience finds  time  to  write  a  book  dedicated 
to  the  education  of  mere  beginners.  Most 
of  the  numerous  texts  on  surveying  assume 
the  student  to  possess  a  working  knowledge 
of  geometry,  algebra,  and  trigonometry; 
but  the  author  has  elected  the  part  of  writ- 
ing for  self-tutored  students  whose  mathe- 
matical preparation  includes  only  arithme- 
tic. That  there  is  a  real  need  for  a  book 
of  this  kind  seems  manifest  to  one  who  has 
attempted  to  teach  students  having  such 
limited  preparation.  That  a  man  of  the 
author's  attainments  has  written  such  a 
book  with  evident  care  should  insure  for  it 
a  cordial  reception. 

To  picture  clearly  in  words  to  the  un- 
tutored mind  the  essentials  of  a  technical 
subject  is  indeed  difficult.  This  the  author 
has  done  skillfully,  both  as  regards  develop- 
ment of  the  subject  and  style  of  writing. 
Eight  chapters  constitute  the  main  text 
divisions  and  are  as  follows:  Introductory, 
chain  surveying,  leveling,  compass  survey- 
ing, trigonometry,  transit  surveying,  sur- 
veying law  and  practice,  and  engineering 
surveying.  An  appendix  on  "The  Essen- 
tials of  Algebra"  concludes  the  book.  Nat- 
urally the  subject  matter  has  been  restricted 
to  plane  surveying,  and  the  aim  has  been 
also  to  emphasize  land  surveying  methods. 
Instruction  in  elementary  mathematics  is 
given  as  necessity  for  it  arises. 

A  pleasing  effect  is  produced  in  the  book 
through  a  combination  of  clearness  in  ex- 
position and  description,  a  practical  logic, 
a  conviction  born  of  long  experience,  and  a 
historical  touch  running  through  the  de- 
scription of  various  methods  and  instru- 
ments of  surveying.  Throughout  there  is  a 
fine  understanding  of  the  beginner's  needs, 
in  serving  which  adequately  the  author  has 
produced  a  book  that  should  interest  also 
surveyors  of  more  mature  years. 


HINTS  FOR  THE  CONTRACTOR 
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other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  availably  will  be  -paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Portable  Unit  Sheds  Solve   Cement 
Storage  Problem  on  Road  Work 

EIGHTEEN-OUNCE  canvas  stretched 
tight  and  tacked  with  roofing  nails  over 
a  frame  of  2  x  4-in.  studs  and  1-in.  plank 
makes  a  waterproof  portable  cement 
house  which  has  solved  the  cement  stor- 
age problem  and  eliminated  rehandling  on 
concrete  roadwork.  The  front  of  the  house 
is  made  by  a  full-sized  flap  of  canvas,  se- 
cured by  cords  around  the  edge  tied  to 
nails  in  the  frame  when  the  house  is  full. 
Twenty  or  thirty  of  these  sheds  have 
been  built.  They  are  distributed  at  meas- 
ured distances  along  the  road  ahead  of  the 
mixers    and    are    filled    with    90    bags    of 


ditch  excavated  the  hard  material  had  to 
be  blasted,  600  lb.  of  dynamite  being  used 
during  the  above  period.  Counting  the  time 
actually  spent  in  digging  the  rate  was  3 
yd.  per  minute. 

In  the  491/4  shifts  58,590  cu.  yd.  were 
excavated  from  a  ditch  7910  ft.  long.  The 
highest  run  per  shift  was  1583  cu.  yd.  Ma- 
chine efficiency  was  as  follows:  Digging, 
77.2  per  cent  of  the  total  time,  424  hours; 
mechanical  repairs,  13.8  per  cent;  electrical 
repairs,  5.8  per  cent;  moving,  3  per  cent; 
blasting,  0.2  per  cent. 


Pavements  Grouted  at  One  Applica- 
tion Without  Separation  of  Sand 

By   D.   MOOMAW 
Road  Engineer,  Cuyahoga  County,  Cleveland,  Ohio 

BY  MIXING  fairly  coarse  sand  and  ce- 
ment in  equal  parts  with  twice  the  vol- 
ume of  water  required  to  make  a  mixture 
of  normal  consistency,  spreading  the  grout 


IN   THESE   SHEDS   CEMENT   IS   STORED   ALONG   ROAD   AHEAD   OF   CONCRETE   CREW 


cement  each.  As  the  cement  is  used,  the 
sheds  are  thrown  on  a  cart  or  on  a  couple 
of  wheelbarrows  and  moved  ahead. 

Instead  of  using  2  x  4-in.  pieces  under- 
neath, 4  X  4's  should  be  used  to  raise  the 
cement  higher,  if  the  houses  have  to  be 
set  on  wet  ground,  or  to  make  the  floor 
stronger  if  the  sheds  are  to  be  set  over  a 
ditch.  Some  green  laborers  did  this  with 
one  of  the  sheds  shown  and  the  floor  broke 
when  the  shed  was  filled  with  cement  and 
several  sacks  were  spoiled.  This  is  the 
largest  loss  of  cement  that  has  occurred 
through  the  use  of  these  sheds,  though 
there  have  been  several  heavy  rains. 


Electric  Dragline  Makes  Record  on 
Reclamation  Project 

DIRT  WAS  moved  at  the  rate  of  two 
'^-yd.  buckets  per  minute  straight  time 
from  noon  on  Aug.  14  to  the  end  of  the 
month  on  the  drainage  excavation  for  the 
Boise  irrigation  project,  according  to  J.  L. 
Burkholder,  assistant  engineer  in  the  Oc- 
tober Reclamation  Record.  For  approxi- 
mately three-fourths  of  the  length  of  the 


with  shovels  and  pushing  it  along  the  pave- 
ment with  brooms  till  it  fills  the  joints 
ahead  of  the  broom,  segregation  of  the  sand 
has  been  practically  eliminated  and  a  per- 
fect filling  of  the  joints  secured  in  building 
a  granite  block  pavement  on  the  new 
Brooklyn-Brighton  viaduct  in  Cuyahoga 
County,  Ohio.  This  method  was  devised 
and  used  under  the  direction  of  the  county's 
engineers,  and,  according  to  the  contractor 
who  put  it  in  practice,  proved  quicker  than 
the  usual  way  of  applying  the  grout  rapidly 
in  three  coats. 

The  sand  used  for  grouting  was  required 
to  be  of  such  size  as  would  pass  an  8-mesh 
screen  and  not  more  than  40  per  cent  pass 
a  60-mesh  screen.  Sand  and  cement  were 
used  in  equal  parts  and  the  water  was  speci- 
fied as  double  the  amount  necessary  to 
bring  the  mixture  to  normal  consistency. 
The  sand  and  cement  were  mixed  dry  in 
the  mixing  box  until  a  uniform  color  was 
obtained.  One-half  the  required  amount  of 
water  was  then  added  and  thoroughly 
mixed  to  form  a  thick  mortar,  the  re- 
mainder of  the  water  being  then  added. 
The  mixture  was  constantly  agitated  until 


the  entire  batch  was  removed  to  the  pave- 
ment with  scoop  shovels. 

By  the  use  of  water  in  the  quantity  speci- 
fied, the  amount  of  water  is  determined  in 
the  laboratory  and  a  more  uniform  charac- 
ter of  grout  is  obtained.  In  this  particu- 
lar case  determinations  were  made  in  our 
own  laboratory  on  cement  and  sand  after 
delivery  for  use.  Three  determinations 
were  made,  one  with  the  sand  perfectly  dry, 
one  with  the  sand  somewhat  damp,  and  one 
with  the  sand  quite  wet,  so  that  a  modifica- 
tion could  be  made  to  suit  the  condition 
of  the  sand.  Grout  mixed  in  this  manner 
and  allowed  to  set  showed  by  careful 
analysis  a  difference  in  sand  content  be- 
tween top  and  bottom  of  a  4-in.  depth  of 
only  0.9  per  cent.  From  this  it  is  apparent 
that  the  viscosity  of  the  mixture  is  suf- 
ficiently high  to  sustain  the  sand  until  set- 
ting takes  place.  Actual  experience  has 
shown  that  it  is  sufficiently  liquid  to  flow 
freely  into  place. 

Filling  was  accomplished  in  a  single  ap- 
plication, and  the  joints  were  kept  full  for 
a  period  of  45  min.  to  take  care  of  any 
settlement,  after  which  time  the  surface 
was  finished  with  brooms  and  left  to  set. 
In  applying  the  grout  to  the  pavement  with 
shovels,  it  was  deposited  on  the  last  few 
courses  already  filled  and  broomed  slowly 
forward  to  allow  it  to  run  into  the  joints 
rather  than  be  swept  over  them.  The  joints 
were  not  swept  over  until  they  had  been 
filled  from  the  bottom  up.  By  this  method, 
few  of  the  joints  became  air-bound  and 
those  few  were  opened  with  a  small  pinch 
bar  and  allowed  to  fill.  The  pavement  was 
laid  on  a  cement-sand  cushion,  and  it  was 
found  that  after  a  period  of  45  min.  no  set- 
tlement of  the  filler  was  observed. 

The  advantages  claimed  for  this  method 
are  the  elimination  of  the  trouble  arising 
from  the  segregation  of  the  sand  and  ce- 
ment, the  complete  filling  of  the  voids  be- 
tween the  paving  blocks  and  a  more  com- 
plete bond  between  block  and  filler.  This 
method  of  application  allows  the  filler  to 
displace  the  air  from  the  pavement,  form- 
ing no  air  pockets,  and  covering  all  bond- 
ing surfaces  complete  with  no  interval  for 
drying  out.  It  absolutely  prevents  the  oc- 
currence of  such  a  condition  as  the  writer 
recently  observed  in  building  a  Medina 
block  pavement  where  the  job  was  stopped 
for  the  night  after  one  application  of  grout 
had  been  made.  It  assures  the  fullest  ef- 
ficiency of  the  filler,  as  no  partial  filler  or 
intermittent  coating  of  the  bonding  surface 
can  occur. 

Specifications    for    grouting    brick    and 
stone  pavements  have  remained  practically 
unchanged  for  years.    Many  engineers  hav- 
ing expressed  their  dissatisfaction  with  the 
present   methods,    and    then    proceeded    to 
specify  them  unchanged  for  their  new  work 
If  we  specify  that  the  grout  shall  be  mixe^g 
to  a  consistency  of  thin  cream,  we  should  b 
consistent    and    specify    that    the    coarstg 
aggregate  for  concrete  should  be  the  size 
of  green  apples.     If  we  require  thai  sandC 
shall   not   separate  from   the  "smelk^ 
should  not  specify  a  method  that  willvjg*'-  ^^ 
such  separation.     If  we  demand  that  ti 
grout  filler  shall  rigidly  bond  the  brick  0.^ 
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stone  together,  we  should  not  leave  its  ac- 
complishment entirely  to  the  judgment  of 
an  inspector.  It  is  as  a  remedy  for  some  of 
the  shortcomings  of  the  present  practice 
that  the  writer  wishes  to  submit  for  the 
criticism  of  others  the  methods  outlined 
above.  

Long  Reach  Given   Mixer  Boat  by 
Trussed  Boom  Supporting  Chutes 

By  C.  R.  ANDREW 

Junior  Engineer,  U.  S.  Engineer  Office,  Ohio  River 

Dam  No.  16 

THE  MIXER  boat  shown  in  the  accom- 
panying photographs  was  used  to  great 
advantage  in  constructing  lock  and  dam 
No.  16  on  the  Ohio  River  near  Bens  Run, 
W.  Va.  The  essential  new  features  of  the 
boat,  as  may  be  seen  from  the  illustra- 
tions, are  the  80-ft.  wooden  A-frame  and 
the  156-ft.  steel  boom  to  support  the  chutes, 
which  arrangement  allowed  the  boat  to  be 
set  in  place  ready  to  concrete  with  little 
rigging  and  in  a  short  time.  The  boat  car- 
ried a  mixer,  receiving  bins  and  a  96-ft. 
wooden  tower.  Sand  and  gravel  were  placed 
in  the  receiving  bins  by  a  derrick  boat. 
From  the  bins  the  aggregate  ran  by  gravity 
into  measuring  hoppers  and  thence  into  the 
1-yd.  mixer  placed  at  the  base  of  the  tower. 
The  mixed  concrete  was  hoisted  to  the  top 
of  the  tower  by  a  mine  hoist  using  a  single 
line,  dumped  into  a  receiving  hopper  and 
spouted  into  the  forms. 

The  departure  from  common  practice  in 
using  the  A-frame  and  steel-boom  arrange- 
ment for  supporting  the  chutes  greatly  fa- 
cilitated moving  from  one  form  to  another. 
During  the  early  part  of  the  season  the 
mixer  boat  was  used  without  the  boom,  the 
chutes  being  supported  from  a  cable  run- 
ning over  the  top  of  the  tower  and  attached 
to  a  deadman  on  the  bank  or  on  the  coffer- 
dam. To  move  and  hang  chutes  in  this  way 
costs  about  $50.00  per  move  and  required 
from  three  to  four  hours  time.  After  in- 
stalling the  boom,  moves  were  made  in 
from  45  min.  to  2  hr.,  depending  upon  the 
amount  of  chute  required  to  reach  the  form 
from  the  end  of  the  boom,  and  the  cost  of 
the  moves  was  cut  in  even  greater  propor- 
tion. 

Another  advantage  of  the  boom  over  the 
cable  is  that  the  concrete  will  flow  on  a 


TRUSSED   BOOM    CUT   IN    TWO   TIME   Iw^^oU.;..;    loll   RIGGING   CHUTES   AT   EACH    MOVE 


much  flatter  slope.  Using  the  cable  it  was 
found  that  the  chutes  must  be  hung  on  a 
slope  of  not  less  than  3  on  1,  and  even  this 
slope  often  gave  trouble  on  account  of  clog- 
ging and  overflowing.  Using  the  boom  it 
was  found  that  the  concrete  would  flow 
freely  with  a  1  on  4  slope,  and  if  necessary 
even  on  a  less  slope.  It  is  believed  that 
this  is  due  to  the  rigid  support  given  the 
chutes  by  the  boom.  During  the  period 
from  Sept.  16  to  Oct.  15  this  boat  placed 
14,660  batches  of  concrete,  no  work  being 
done  on  Sundays  or  holidays. 

The  contract  for  lock  and  dam  No.  16 
was  signed  on  Aug.  6,  1913,  with  a  speci- 
fied time  limit  of  four  years.  At  present 
practically  all  the  permanent  work  is  com- 
plete and  there  only  remains  cleaning  up 
and  removal  of  cofferdam  and  plant.  The 
total  amount  of  the  contract  is  about 
$970,000. 

This  work  is  being  done  by  the  T.  A. 
Gillespie  Company  of  New  York  and  Pitts- 
burgh, under  the  direction  of  the  Corps  of 
Engineers,  U.  S.  A.,  Major  T.  H.  Jackson, 
district  officer.  N.  J.  Beisel  is  superin- 
tendent for  the  contractor,  and  the  writer 
is  assistant  in  charge  for  the  Government. 
The  mixer  boat  was  designed  by  H.  B.  Mish, 


* 


engineer  for  the  contractor,  under  the  di- 
rection of  T.  S.  Shepperd,  vice-president, 
and  was  built  by  the  contractor's  forces  at 
the  site. 


GUYS  AND  BRACES  OF  96-FT.   TOWER  ALLOW   FREE  OPERATION   OF  DERRICK   BOAT 


Acid  Water  Decomposes  Dynamite 
Charges  with  Serious  Results 

THE  MOST  serious  blasting  accident  in 
building  the  Panama  Canal,  which 
killed  twenty-three  men  and  injured  forty 
others  near  Bas  Obispo,  was  finally  traced 
to  decomposition  by  acid  water  of  the  22 
tons  of  45-per  cent  dynamite  loaded  in  the 
52  holes  which  exploded  prematurely,  ac- 
cording to  a  statement  by  Maj.-Gen.  George 
W.  Goethals,  in  a  paper  presented  last 
month  to  the  International  Engineering 
Congress. 

The  charges  had  been  tamped  and  the 
fuses  set  in  all.  The  last  hole  was  being 
loaded  at  the  time  of  the  accident.  The 
entire  charge  was  to  be  set  off  by  electric 
current  from  the  Empire  power  plant  after 
5  o'clock  on  the  day  of  the  accident.  The 
wires  were  not  strung  and  the  fuses  of  no 
two  of  the  holes  were  joined.  Furthermore 
the  dynamos  at  Empire  were  not  in  service 
at  the  time  the  explosion  occurred.  It  was 
a  clear  day  and  there  was  no  lightning  to 
which  the  explosion  could  be  ascribed.  It 
developed  later,  when  the  water  in  the  bot- 
tom of  the  holes  was  examined  chemically, 
that  the  water  was  acid  and  that  it  would 
attack  the  cartridges,  liberating  the  nitro- 
glycerin. It  was  known  that  a  "dobe"  blast 
had  been  fired  just  across  the  cut  from 
where  the  explosion  occurred,  and  it  was 
assumed  that  the  accident  was  due  to  the 
detonation  of  a  quantity  of  free  nitro- 
glycerin by  the  jar  of  the  "dobe"  blast. 
Further  investigation  showed  that  the 
action  due  to  the  acidity  of  the  water  re- 
quired approximately  24  hours  for  the  re-- 
lease  of  the  nitroglycerin,  and  the  holes  had 
been  loading  for  several  days.  As  a  conse- 
quence, no  loading  operations  were  under- 
taken thereafter  in  any  area  that  could 
not  be  completed  and  fired  on  the  same 
day.  

Mud  Removed  from  St.  Louis  Water  in 
1915  amounted  to  358,000  tons.  To  accom- 
plish it  required  13,660  tons  of  lime  and 
6770  tons  of  sulphate  of  iron.  The  steril- 
ization process  utilized  28  tons  of  liquid 
chlorine. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Preparations  for  Hetch  Hetchy  Work 
Being  Rushed  to  Completion 

Before  the  snows  of  the  coming  winter  ren- 
der difficult  work  in  the  Hetch  Hetchy  Valley, 
the  contract  for  clearing  timber  and  brush 
from  the  808-acre  reservoir  area,  which  is  to 
be  used  for  storing  the  new  San  Francisco 
water  supply,  will  be  nearing  completion. 

The  city  engineer's  force  is  working  over- 
time in  the  preparation  of  specifications  for  67 
miles  of  railroad  between  Rosasco  and  the  dam 
site.  Every  effort  is  to  be  made  to  rush  the 
completion  of  this  line,  which  is  expected  to 
afford  a  great  saving  in  transportation  costs. 
Delivery  of  material  at  the  dam  site  by  teams 
and  motors  is  now  costing  $24  per  ton,  which 
is  to  be  reduced,  it  is  expected,  to  $9  per  ton 
when  the  railroad  is  in  operation.  On  the 
300,000  tons  of  freight  to  be  transported  this 
will  be  a  saving  of  $4,500,000.  The  estimated 
cost  of  the  road  will  be  about  $1,700,000. 

A  diversion  tunnel  500  ft.  long  and  20  ft. 
in  diameter  has  been  started  through  which 
the  Tuolumne  River  will  be  carried  past  the 
site  of  the  main  concrete  dam.  This  tunnel 
is  now  one-tenth  completed  and  will  make  it 
possible  to  unwater  the  dam  foundations  which 
are  now  submerged  to  a  depth  of  20  ft.  The 
tunnel  is  being  driven  from  two  headings,  each 
of  which  is  being  advanced  at  the  rate  of  2% 
ft.  per  day.  It  is  expected  that  this  tunnel 
will  be  completed  by  the  end  of  1915  and  that 
the  diversion  dam  under  simultaneous  construc- 
tion will  be  completed  about  March  1,  1916. 

Four  miles  from  the  site  of  the  Hetch  Hetchy 
dam  a  sawmill  has  been  erected,  which  is  now 
turning  out  lumber  at  the  rate  of  about  18,000 
ft.  b.m.  per  day  at  a  cost  of  $8  per  thousand. 


Longest  Stretch  of  Concrete  Road  in 
Illinois  Dedicated 

The  new  State-aid  concrete  pavement  on 
Milwaukee  Avenue,  Cook  County,  Illinois,  de- 
clared by  one  of  the  speakers  to  be  the  longest 
stretch  of  concrete  road  in  the  State,  was 
formally  dedicated  Oct.  16. 

Milwaukee  Avenue  is  one  of  the  most  im- 
portant thoroughfares  in  Illinois.  It  is  the 
artery  of  a  large  system  of  county  roads  and 
an  outlet  from  the  extensive  truck  gardening 
district  tributary  to  Chicago.  When  several 
of  the  contemplated  pavements  from  Evanston, 
Wilmette  and  other  North  Shore  suburbs  of 


Chicago  are  completed,  and  when  the  concrete 
section  on  Milwaukee  Avenue  has  been  ex- 
tended to  the  county  line,  as  is  now  planned, 
there  will  be  a  direct  good  roads  route  from 
Chicago  and  the  North  Shore  suburbs  to  the 
attractive  lake  region  of  Northern  Illinois  and 
Southern  Wisconsin. 


Sixth    Concrete    Crib    for   Victoria 
Harbor  Under  Construction 

The  sixth  concrete  crib  used  in  the  construc- 
tion of  the  piers  in  the  Victoria  harbor  im- 
provement scheme  is  now  under  construction 
and  will  be  launched  from  the  marine  ways  in 
the  near  future.  Since  the  first  two  cribs  were 
constructed  on  a  floating  drydock  marine  ways 
were  built  to  accommodate  four  cribs  simul- 
taneously and  three  have  been  successfully 
launched  by  the  new  method. 

Since  the  commencement  of  the  work  the 
following  items  have  been  completed:  Earth 
excavation,  31,940  cu.  yd.;  rock  excavation, 
20,183  cu.  yd.;  rubble  foundation,  365,699  tons. 


FIRST     FINISHED     TOWER     OF     NEW    TECHNOLOGY 
BUILDINGS  IN   CAMBRIDGE 


Coroner's  Jury  Would  Keep  Traffic 
Away  from  Subway  Blasts 

The  coroner's  jury  investigating  the  subway 
accident  which  occurred  on  Seventh  Avenue,  in 
New  York  City,  on  Sept.  22,  returned  a  ver- 
dict on  Oct.  26  in  which  it  was  recommended 
"that  at  the  time  of  blasting  in  the  subways 
of  greater  New  York  no  traffic  of  any  kind  be 
allowed  over  any  part  of  the  temporary  struc- 
ture." 

The  verdict  concludes  that  the  deaths  which 
occurred  were  "due  primarily  to  an  excessive 
blast  at  the  northeast  heading  of  the  excava- 
tion. That  while  due  care  was  not  exercised 
in  estimating  the  amount  of  explosive  to  be 
used  in  this  particular  blast,  the  evidence  sub- 
mitted does  not  show  criminal  negligence."  It 
was  further  recommended  that  "the  Public 
Service  Commission  shall  designate  the  max- 
imum to  which  temporary  work  shall  precede 
the  permanent  structure.  The  jury,  in  de- 
ploring this  accident,  expresses  the  hope  that 
it  will  serve  to  impress  on  all  contractors  and 
the  Public  Service  Commission  the  necessity 
for  the  utmost  caution  and  care,  both  in  opera- 
tion and  inspection  of  all  subway  work." 

The  jury  also  censured  the  Bureau  of  Com- 
bustibles of  the  Fire  Department,  which  has 
control  of  all  blasting  operations,  for  not  carry- 
ing out  through  its  inspectors  the  powers  as- 
signed to  it  by  the  code  of  ordinances.  The 
jury  failed  to  state  in  its  findings  just  what 
ordinances  the  Bureau  of  Combustibles  was 
blamed  for  not  carrying  out.  From  the  testi- 
mony at  the  inquest,  however,  J.  O.  Hammitt, 
head  of  the  Fire  Prevention  Bureau,  is  re- 
ported to  have  considered  that  the  jury  re- 
ferred to  the  use  of  blasting  mats  made  of 
timber  and  rope  to  cover  the  blast  and  pre- 
vent fragments  of  rock  from  flying.  Mr.  Ham- 
mitt is  further  quoted  in  the  press  as  saying 
that  such  a  covering  of  the  blast  would  have 
introduced  a  very  serious  hazard  by  providing 
missiles  in  the  form  of  logs  used  in  the  cover- 
ing, which  would  have  been  a  great  danger 
to  the  timbering.  He  is  also  quoted  as  saying 
that  there  was  no  evidence  of  any  of  the  holes 
having  been  overloaded  and  that  whether  there 
were  too  many  holes,  whether  they  were  im- 
properly located  or  whether  there  was  too 
heavy  a  charge  in  any  one  of  them  were  mat- 
ters over  which  the  fire  department  had  no 
control.  The  verdict  cleared  the  contractors 
and  the  Public  Service  Commission  of  the 
charge  of  criminal  negligence. 
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Dr.  Corthell  Nominated  for  Presi- 
dency of  Am.  Soc.  C.  E. 

Dr.  Elmer  L.  Corthell,  consulting  engineer 
of  New  York  City,  has  been  nominated  for  the 
presidency  of  the  American  Society  of  Civil 
Engineers.  The  other  candidates  for  offices  to 
be  filled  at  the  annual  meeting  to  be  held  Jan. 
19,  1916,  are:  For  vice-presidents,  Palmer  C. 
Ricketts,  of  Troy,  N.  Y.,  and  Alfred  Craven, 
of  New  York;  for  treasurer,  Lincoln  Bush,  of 
New  York;  for  directors,  Virgil  G.  Bogfue  and 
Alexainder  C.  Humphreys,  both  of  New  York, 
district  1;  Otis  F.  Clapp,  of  Providence,  R.  L, 
district  2;  Richard  Khuen,  of  Pittsburgh,  dis- 
trict 4;  F.  G.  Jonah,  of  St.  Louis,  district  5; 
Edwin  Duryea,  Jr..  of  San  Francisco,  district  7. 

Illinois  Waterworks  Officials  Meet 
in  Chicago 

Seventy-five  waterworks  officials,  engineers, 
superintendents  and  their  friends  met  in  Chi- 
cago, Oct.  19,  at  the  annual  fall  meeting  of  the 
Illinois  section  of  the  American  Waterworks 
Aaaodation.  John  Ericson  and  his  assistants 
piloted  the  visitors  over  the  route  of  the  new 
Wilson  Avenue  tunnel,  the  municipal  pier, 
which  is  nearing  completion,  and  the  municipal 
■hops.  He  talked  about  the  tunnel  and  the 
new  type  of  intake  in  the  evening  (see  Engi- 
neering Record,  Jan.  16  and  23.  pages  73  and 
103).  S.  A.  Greeley  also  delivered  an  illus- 
trated paper  on  "Water  Softening  for  Munic- 
ipalities." 

An  invitation  from  the  American  Associa- 
tion of  Engineers  to  name  a  committee  to  co- 
operate with  the  new  association  was  accepted, 
after  it  was  explained  that  the  Jovians,  an 
order  represented  by  26,000  electrical  men,  had 
also  named  such  a  committee. 


Street,  and  run  along  Sixtieth  Street  to  and 
under  the  East  River  to  North  Jane  Street, 
Long  Island  City,  where  it  will  emerge  from 
the  ground  and  connect  with  the  new  elevated 
lines  in  Queens  Borough. 


Start    Work    on    $2,000,000    Power 
Project  in  Wisconsin 

Work  was  started  by  the  Wisconsin-Minne- 
sota Light  &  Power  Company,  Oct.  20,  on  the 
construction  of  the  power  dam  on  the  Chip- 
pewa River,  t^o  miles  east  of  Chippewa  Falls, 
Wis.,  at  what  is  known  as  the  Paint  Creek 
site.  The  dam,  which  will  be  over  three- 
foarths  of  a  mile  long  and  sixty  feet  high  will 
generate  about  50,000  hp.  The  entire  work, 
including  the  cost  of  the  flowage  rights,  the 
closing  of  several  highways  and  bridge  erec- 
tion, will  bring  the  construction  cost  to  about 
12,000,000  and,  it  is  expected,  will  take  about 
two  years  to  complete. 

Rock  Island  Proposes  to  Lease  Track 
to  Gas-Electric  Line 

Negotiations  are  now  in  progress  between 
the  recently  organized  Muscatine-Iowa  City 
Railway  Company,  Muscatine,  Iowa,  and  the 
Chicago,  Rock  Island  &  Pacific  Railway,  where- 
by the  latter  railway  will  lease  to  the  former 
its  Montezuma  branch,  a  line  approximately 
100  miles  long,  running  through  twenty-two 
Iowa  towns.  The  new  company  proposes  to 
operate  gas-electric  cars  for  both  passenger 
and  freight  traffic  over  the  Montezuma  branch. 
It  is  expected  that  details  of  the  agreement 
will  be  settled  shortly,  and  that  by  Jan.  1,  1916, 
the  line  will  be  taken  over  by  the  new  corpora- 
tion. 


Consents   Obtained   for  Queensboro 
Tunnel,  New  York  City 

The  necessary  number  of  consents  of  prop- 
^Y  owners  has  been  obtained  to  legalize  Route 
gflthe  so-called  Sixtieth  Street-E;$st  Riyer 
Ke  of  the  New  York  dual  transit  system. 
'  s  embraces  the  tunnel  under '  East  River 
'^ch  it  lias  been  decided  to  build  instead  Dt 
I  qg  the  Queensborjj-Bridge,  as  first  proposed 
re  Ve,  Public  Service  Commission.  The  line  js 
decic  a  two-track  i^nderground  railroad,  be- 
tion'?  at  Fifty-ninth  Street,  west-d^  Fifth 
jj,:fine.  It  will  curve  diagonally  under  Cen- 
_  '    Park    and    Fifth    Avenue    into    Sixtieth 


Yale  Professor  Who  Died  Last  Week 
Was  Noted  Structural  Authority 

Augustus  Jay  DuBois,  whose  death  on  Oct. 
19  was  noted  in  this  journal  last  week,  was  the 
author  of  some  of  the  best  known  treatises 
on  mechanics  and  stresses  in  the  English  lan- 
guage. His  "Strains  in  Framed  Structures," 
first  published  in  1883,  has  long  been  a  stand- 
ard engineering  work,  and  is  now  in  its  elev- 
enth edition.  His  book  on  "Graphic  Statics," 
published  in  1876,  was  largely  instrumental 
in  introducing  to  American  engineers  the 
graphic  method  now  so  widely  used  for  de- 


Noted     Authority     on     Structural 

Design   Who    Recently   Died 

at   New  Haven 


AUGUSTUS  JAY  DUBOIS 


termining  stresses  in  framed  structures.  He 
translated  and  edited  several  important  Ger- 
man works  on  mechanics,  including  Weisbach's 
"Mechanics  of  Engineering."  A  series  of 
books  on  mechanics  culminated  in  his  "Mechan- 
ics of  Engineering,"  published  in  1901.  In 
addition.  Professor  DuBois  contributed  numer- 
ous articles  to  technical  journals  and  many 
essays  to  current  periodicals. 

Professor  DuBois  was  born  April  25,  1849, 
was  graduated  from  the  Sheffield  Scientific 
School  in  1869,  was  awarded  the  degree  of 
Civil  Engineer  in  1870  and  received  the  degree 
of  Doctor  of  Philosophy  in  1873.  Later  he 
studied  mechanics  for  two  years  at  the  Mining 
Academy  in  Freiburg,  Saxony.  From  1875 
to  1877  he  was  professor  of  civil  engineering 
and  mechanical  engineering  at  Lehigh  Uni- 
versity. In  1877  he  was  appointed  professor 
of  mechanical  eng^ineering  in  the  Sheffield 
Scientific  School,  from  which  chair  he  was 
transferred  to  that  of  civil  engineering  in 
1884.  He  remained  in  the  school  both  as  a 
member  of  its  faculty  and  as  a  member  of 
its  governing  board  until  his  death.  He  was 
also  for  many  years  one  of  the  representatives 
of  the  Scientific  School  on  the  University  Coun- 
cil. In  1883  Professor  DuBois  was  married  to 
Adeline  ^lakeslee  of  New  Haven,  who  survives 
him.         •  ■ 

Profegjkjf  DuBois'  direct  influence  on  the 
professiqpof  civil  engineering  is  well  known. 
His  indirect  influence,  through  the  large  num- 
ber of  engineers  who  received  personal  instruc- 
tion from  him  during  his  thirty-eight  years  at 
the  university,  is  probably  much  greater. 


Good  Roads  Campaign  Being  Organ- 
ized in  the  Argentine 

Realizing  the  importance  of  a  system  of  good 
roads  for  bringing  products  to  the  railways, 
a  strong  effort  is  being  made  in  the  Argentine 
Republic  to  organize  a  good  roads  compaign. 
According  to  The  Americas,  published  by  the 
City  National  Bank  of  New  York,  the  National 
Congress  now  has  before  it  a  project  of  law 
for  the  reorganization  of  the  Federal  bureau 
of  good  roads  into  a  Federal  commission  on 
bridges  and  roads,  which  shall  take  up  the 
whole  subject  comprehensively,  employ  engi- 
neers and  make  surveys,  prepare  a  plan  for 
interior  communications  with  existing  and  pro- 
jected railways,  unify  the  efforts  of  minor  gov- 
erning bodies  and  hold  conferences  of  officials, 
publicists  and  organizations  interested  in  good 
roads  to  discuss  roadway  problems. 


Ask  Bids  for  Jersey  City  Pipe  Line 

Jersey  City  has  advertised  for  bids  on  the 
eleven-mile  72-in.  pipe  line  that  has  been  under 
discussion  for  several  years.  The  work  will 
include  a  single  line  of  steel  pipe  of  the  diam- 
eter already  stated  and  a  double  line  of  48-in. 
cast-iron  pipe  under  the  Passaic  River. 


New  Mannheimer Building  in  St.  Paul 
to  Be  Abandoned 

The  steel  skeleton  of  the  Mannheimer  Build- 
ing in  St.  Paul,  Minn.,  is  to  be  dismantled  and 
removed.  Owing  to  financial  reasons  the  proj- 
ect for  a  large  seven-story  department  store 
on  this  site  is  to  be  abandoned,  although  the 
steel  frame  had  been  completely  erected  about 
a  year  ago.  Special  features  of  this  building 
and  the  design  were  described  in  the  Engineer- 
ing Record  of  Aug.  7,  page  159,  and  of  Sept.  25, 
page  392. 

Illinois  Utility  Commission  Suggests 
Chicago  Dig  Subways 

The  Chicago  Surface  Lines  were  ordered  on 
Sept.  30  by  the  State  Public  Utility  Commis- 
sion to  better  their  service  within  60  days. 
Rerouting  to  increase  track  capacity  and  the 
use  of  trailers  were  the  main  points.  In  an 
opinion  accompanying  the  formal  order  was 
the  recommendation  that  subways  be  con- 
structed, that  the  surface  and  elevated  lines 
be  consolidated,  that  the  city  prohibit  the  use 
of  car  tracks  by  vehicles  during  rush  hours, 
and  that  additional  bridges  over  and  tunnels 
under  the  river  be  built. 


Illinois  Highway  Department  Makes 
Offer  of  Shop  Inspection 

The  Illinois  Highway  Department  in  a  circu- 
lar letter  addressed  to  all  fabricators  of  struc- 
tural steel  offers  to  make  shop  inspection  of  all 
steel  bridges  the  plans  for  which  are  prepared 
by  the  department,  as  covered  by  Section  348 
of  the  General  Specifications  for  Bridge  Work 
in  the  edition  of  July,  1915.  William  W.  Marr 
is  chief  State  highway  engineer.  A  notification 
of  two  or  three  days  before  the  structural  ma- 
terial is  ready  for  inspection,  to  be  sent  to  the 
department,  is  requested. 

Massachusetts    Reservoir    Finished 
Six  Months  Ahead  of  Time 

The  Ashby  reservoir  for  the  city  of  Fitch- 
burg,  Mass.,  is  now  practically  completed,  six 
months  in  advance  of  the  time  specified  in  the 
contract.  Work  was  started  April  15  of  this 
year,  since  when  two  dams,  1200  ft.  long,  each 
consisting  of  concrete  core  walls,  spillway  and 
rolled  earth  embankment,  with  other  work  in- 
cidental to  flooding  a  reservoir  basin  of  700,- 
000,000  gal.  capacity,  have  been  finished. 
Ernest  E.  Lothrop  is  city  engineer  of  Fitch- 
burg,  and  Metcalf  &  Eddy  of  Boston  are  con- 
sulting engirSftrs  for  the  work.  The  reservoir 
was  built  ijy  the  E.  W.  Foley  Contracting 
Corporation  of  New  York  City. 
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News  of  Engineering  Societies 

The  Public  Utilities  Association  of  West 
Virginia  will  hold  a  convention  at  White 
Sulphur  Springs,  W.  Va.,  Nov.  18  and  19.  This 
association  is  composed  of  electric  railways, 
electric  light  and  power  companies,  and  water 
and  telephone  companies.  W.  C.  Davisson  of 
Charleston,  W.  Va.,  is  secretary. 

The  Western  Society  of  Engineers  will  hold 
a  meeting  Nov.  2,  at  which  time  L.  E.  Johnson, 
president  of  the  Norfolk  &  Western  Railway, 
will  speak  on  "The  Relations  Between  the 
Railroads  and  the  Public."  The  discussion 
will  embrace  the  railway  situation,  with  espe- 
cial reference  to  regulation  as  it  is  and  as  it 
ought  to  be. 


Personal  Notes 


Nicholas  S.  Hill,  Jr.,  consulting 
engineer  of  New  York  City,  has  been  awarded 
the  1914  prize  of  the  Municipal  Engineers  of 
the  City  of  New  York  for  his  paper,  "Valu- 
ation of  Public  Utilities." 

Alfred  D.  Flinn,  deputy  chief  engi- 
neer of  the  Board  of  Water  Supply,  has  been 
delegated  to  represent  the  Municipal  Engineers 
of  the  City  of  New  York  at  the  Pan-American 
Scientific  Congress  to  be  held  in  Washington, 
D.  C,  Dec.  27  to  Jan.  8. 

Don  L.  Teal,  formerly  assistant  county 
engineer  of  Jefferson  County,  Iowa,  has  been 
appointed  county  engineer  of  Lucas  County, 
Iowa,  succeeding  Leo  Hollingshead,  resigned. 

Edward  H.  Sargent,  formerly  as- 
sistant civil  engineer  on  the  forces  of  the 
New  York  State  Conservation  Commission, 
has  been  appointed  assistant  engineer  of  water 
power,  storage  and  drainage,  by  George  D. 
Pratt,  State  conservation  commissioner,  at  an 
annual  salary  of  $3,000.  Mr.  Sargent  was 
selected  from  the  Civil  Service  list  resulting 
from  a  recent  examination  for  the  position,  his 
name  being  second  on  the  list.  He  was  grad- 
uated from  the  Massachusetts  Institute  of 
Technology  in  1907,  and,  for  six  months  there- 
after, served  as  rodman  for  the  Board  of 
Water  Supply  of  New  York  City  on  surveys, 
designs  and  estimates  of  structures  on  the 
Catskill  Aqueduct.  He  was  appointed  instru- 
mentman  and  draftsman  on  the  forces  of  the 
State  water  supply  commission  in  1907  and 
attained  the  grade  of  assistant  civil  engineer 
in  1910.  In  connection  with  this  work  he  made 
rainfall  and  stream  flow  studies  and  prelimin- 
ary designs  and  estimates  for  water  power 
and  water  supply  projects.  When  the  water 
supply  commission  was  consolidated  with  the 
State  Conservation  Commission  he  retained 
his  position  and  continued  in  it  up  to  the  pres- 
ent appointment. 

Ray  E.  K  0  o  n  of  the  firm  of  J.  B.  &  R.  E. 
Koon,  civil,  hydraulic  and  sanitary  engineers, 
of  Portland,  Ore.,  will  have  charge  of  the 
surveys  for  the  Sultan  River  water  supply  for 
the  city  of  Everett,  Wash.,  representing  Burns 
&  McDonnell,  consulting  engineers,  of  Kansas 
City.  The  citizens  of  Everett  recently  voted  a 
bond  issue  of  $600,000  for  the  Sultan  River 
work. 

E.  S  H  E  l  A  H,  formerly  engineer  main- 
tenance-of-way  of  the  Decatur  division  of  the 
Wabash  Railroad,  has  been  appointed  engineer 
maintenance-of-way  of  the  Springfield  division, 
with  headquarters  at  Springfield,  111. 

G.  P.  MacLaren  has  been  appointed 
division  engineer  of  the  Toronto  district  of  the 
Canadian  Northern  Railway,  with  headquar- 
ters at  Rosedale,  Toronto,  Ontario. 

Robin  A.  Bowman,  formerly  engineer 
and  contractor  for  the  Maceio  Electric  Tram- 
ways, Maceio,  Brazil,  has  been  appointed  en- 
gineer in  charge  of  maintenance  and  construc- 
tion on  railroad  work  for  Bartram  Brothers 
at  San  Pedro  de  Macoris,  Republic  of  Santo 
Domingo. 


F.  C.  French,  formerly  designing  en- 
gineer for  the  Anaconda  Copper  Mining  Com- 
pany, whose  return  to  Salt  Lake  City,  where 
he  intended  to  open  offices  for  the  purpose  of 
resuming  consulting  practice,  was  noted  in 
..hese  columns,  Oct.  9,  has  been  engaged  as 
construction  engineer  on  the  remodeling  and 
enlargement  of  the  plant  of  the  Beatson  Cop- 
per Company  at  Latouche,  Alaska. 

A.  J.  G  A  Y  F  E  R  has  been  appointed  divi- 
sion engineer  of  the  Lake  Superior  district 
of  the  Canadian  Northern  Railway,  with  office 
at  Capreol,  Ontario. 

William  C.  Hattan,  formerly  divi- 
sion engineer  on  the  Carolina,  Clinchfield  & 
Ohio  Railroad,  at  Dante,  Va.,  is  now  engaged 
in  preparing  plans  for  a  water  system  and 
street  improvements  for  the  town  of  Kings- 
port,  Tenn.  Mr.  Hattan  was  graduated  from 
Washington  &  Lee  University  in  1899  and  en- 
tered railway  service  as  rodman  on  the  West 
Virginia  Shore  Line  Railroad  in  July  of  that 
year.  He  left  the  road  in  1901  and  served  for 
a  few  months  as  masonry  inspector  on  the 
Western  New  York  &  Pennsylvania  and,  later, 
as  chief  of  party  for  James  H.  Nichols,  civil 
and  mining  engineer,  of  Sharon,  Pa.  In  1902 
he  was  appointed  resident  engineer  on  the 
Ozark  &  Cherokee  Central,  in  charge  of  work 
in  the  Indian  Territory.  From  1903  to  1904, 
he  was  assistant  engineer  for  Vandevanter  & 
Hood,  civil  engineers,  of  Baltimore,  in  charge 
of  the  location  and  construction  of  the  Balti- 
more and  Belair  Electric  Railway.  In  1904 
he  was  appointed  resident  engineer  of  the 
Cumberland  extension  of  the  Western  Mary- 
land at  Hancock,  Md.  He  left  that  work  in 
1905  to  accept  a  similar  appointment  on  the 
Potomac  Valley.  Later  he  was  resident  engi- 
neer on  the  South  &  Western.  He  was  ap- 
pointed division  engineer  on  the  Carolina, 
Clinchfield  &  Ohio,  in  which  capacity  he  had 
charge  of  the  construction  of  that  company's 
Elkhorn  extension,  in  1913. 

J.  D.  Evans,  formerly  division  engineer 
for  the  Canadian  Northern  Railway  at  Tren- 
ton, Ontario,  has  been  appointed  supervisor 
of  bridges  and  buildings. 

W.  V.  Cruse,  formerly  resident  engineer 
on  the  forces  of  the  Illinois  State  Highway 
Department,  has  joined  the  staff  of  Edwards 
&  Chamberlain,  consulting  engineers,  of 
Eldora,  Iowa. 

Marshall  K.  White  has  resigned 
from  the  engineering  department  of  the  Spring 
Valley  Water  Company,  San  Francisco,  to 
become  assistant  city  engineer  of  Jackson, 
Tenn. 

J.  V.  Snyder  has  been  appointed  engi- 
neer of  location  and  construction  on  10  miles 
of  railway  extension  for  the  Meadow  River 
Lumber  Company  at  Rainelle,  W.  Va. 

Chester  B.  Lewis,  superintendent  for 
Albert  Kahn,  architect,  of  Detroit,  has  changed 
his  address  from  Ann  Arbor,  Mich.,  where  he 
was  in  charge  of  the  construction  of  the 
Science  Building  for  the  University  of  Mich- 
igan, to  St.  Louis,  where  he  will  have  charge 
of  the  construction  of  an  addition  to  the  as- 
sembling plant  and  service  station  of  the  Ford 
Motor  Company. 

Percival  H.  Everett  has  resigned 
from  the  office  of  chief  engineer  for  the  Kern 
County  (Cal.)  Highway  Commission.  He  was 
appointed  to  the  office  in  1913,  after  having 
served  for  two  years  as  assistant  chief  engi- 
neer of  the  Los  Angeles  County  Highway  Com- 
mission. 

J.  H.  S  h  e  D  D,  consulting  engineer,  of 
Providence,  R.  I.,  has  been  appointed  consult- 
ing engineer  for  the  water  department  of  East 
Hartford,  Conn.,  to  act  with  C.  H.  Olmsted,  city 
engineer,  in  the- matter  of  increasing  that  city's 
water  supply. 

Thomas  L.  H i n e s,  Jr.,  has  , resigned 
from  the  engineering  forces  of  the  Baltimore 
paving  commission  to  accept  an  appointment 
as  efficiency  engineer  for  E.  I.  du  Pont  de 
Nemours  &  Company,  manufacturer  of  ex- 
plosives, of  Wilmington,  Del. 


W.  G.  Kiekhoffer  has  been  appointed 
consulting  engineer  for  the  department  of  the 
State  engineer  of  Wisconsin. 

Edmund  Pennington  was  re-elected 
president  of  the  Wisconsin  Central  Railway  at 
a  meeting  of  the  board  of  directors,  held  at 
Minneapolis,  Oct.  18. 

William  F.  Perkins  has  resigned 
from  the  engineering  forces  of  the  Paving 
Commission  of  Baltimore  to  accept  a  position 
with  the  Bartlett-Hayward  Company,  eng^i- 
neers,  of  New  York  City. 

L.  M.  Roth  has  resigned  as  engineering 
salesman  for  the  Illinois  Steel  Company  and 
the  Carnegie  Steel  Company  at  St.  Paul  to 
open  offices  in  the  Security  Bank  Building, 
Minneapolis,  for  the  purpose  of  engaging  in 
business  as  dealer  and  broker  in  engineering: 
specialties.  Mr.  Roth  is  a  graduate  of  the 
University  of  Minnesota  in  civil  engplneering. 

C.  W.  Findley  has  been  appointed  levee 
district  engineer  of  Ellis  County  Levee  Dis- 
trict No.  2  by  Capt.  A.  A.  Stiles,  State  reclama- 
tion engineer  of  Texas. 

FREDEftic  W.  Darlington  has  be- 
come associated  with  J.  B.  Berry,  S.  S.  Roberts: 
and  A.  G.  Shaver  for  the  purpose  of  engaging 
in  practice  as  consulting  engineer,  with  offices 
in  the  Transportation  Building,  Chicago,  111., 
and  in  Los  Angeles,  Cal. 

G.  M.  Harbert  has  been  appointed 
county  road  engineer  of  Harrison  County,  W. 
Va.,  with  headquarters  at  Clarksburg. 

R.  R.  Marsden  has  severed  his  connec- 
tion with  H.  S.  Ferguson,  consulting  engineer 
of  New  York  City,  by  whom  he  has  been  em- 
ployed for  the  past  five  years,  to  join  the  en- 
gineering department  of  the  Laurentide  Com- 
pany, Ltd.,  at  Grand  Mere,  Province  of 
Quebec,  Canada. 


Obituary  Notes 


H.  M.  McCartney,  who  was  identified 
with  early  construction  on  the  Union  Pacific 
Railroad  and  the  San  Pedro,  Los  Angeles  & 
Salt  Lake  Railroad,  and  later  became  assistant 
engineer  of  the  Western  Pacific  Railroad  at 
San  Francisco,  died  recently  in  Los  Angeles 
at  the  age  of  sixty-seven  years.  Mr.  Mc- 
Cartney retired  from  active  railroad  life  about 
four  years  ago,  since  which  time  he  has  been 
connected  with  the  land  department  of  the 
Southern  Pacific  Railroad  in  Los  Angeles. 

Olaf  R.  Pihl  of  the  firm  of  Pihl  &' 
Miller,  contracting  engineers,  of  Pittsburgh, 
died  in  that  city,  Oct.  14.  He  was  born  in  Nor- 
way and  came  to  this  country  in  1880.  About 
fifteen  years  ago  he  served  for  a  period  in  the 
U.  S.  Engineer's  Office  and  later  was  construct- 
ing and  supervising  engineer  with  the  Pan- 
American  Exposition.  He  was  also  associated 
at  one  time  with  the  Dravo  Contracting  Com- 
pany. 


Civil  Service  Examinations 

Examinations  Previously  Announced 

See  Eng. 
Date  Record 

Nov.  6 — Chief  sanitary  engineer,  sani- 
tary engineering  bureau. 
Board  of  Health,  Illinois..  .Oct,    9 

Nov.  10 — Assistant  sanitary  engineer. 
Board  of  Health,  New 
Jersey    Oct.  1ft 

Nov.  13 — Civil  engineer.  Grade  4,  high- 
way department,  Califomia.Oct.  16 

Nov.  20 — Engineering     draftsman. 

Grade    2,   California Oct.  16 

Dec.     4 — M  e  c  h  a  n  i  c  a  1     engineering 

draftsman,    California. . Oct.  16 

Dec.  6 — Sanitary  engineer,  Massachu- 
setts     Oct.  16 

Dec.  8-9 — Surveyors  and  transitmen; 
General  Land  Office,  United 
States    Oct.  16^ 
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Combine  Road  Scarifier,  Planer,  and 
Roller  in  One  Machine 

A  machine  which  combines  the  properties  of 
a  road  scarifier,  a  planer  and  a  roller  has  been 
placed  on  the  market.  It  is  designed  to  re-sur- 
face in  one  trip  over  a  road  its  entire  roadway 
from  ditch  to ,  ditch,  and  leave  a  uniformly 
crowned  grade  with  a  rolled,  compact  and  well 
finished  center. 

The  main  frame  of  the  machine  is  made 
of  10-in.  I-beams  of  heaN-j'  section  braced  and 
tied  together.  Each  scraper  bar  or  blade 
ia  made  up  in  three  sections,  and  is  fitted  with 
a  detachable  cutting  edge,  in  the  same  manner 
as  the  ordinary  road  machine  blade.  The  roller 
frame  is  made  of  structural  steel  and  the  roH- 
era,  which  are  42  in.  in  diameter,  are  carried 
on  a  3-in.  steel  axle.  The  rear  axle  of  the  ma- 
chine and  the  roller  axle  are  set  in  parallel, 
longitudinal  positions,  in  order  to  avoid  bend- 
ing of  the  rolls  when  making  short  turns. 
The  toggle  principle  is  employed  for  opening 
and  closing  the  blades  and  also  for  holding 
them  at  their  various  working  angles.  The 
front  center  and  rear  of  each  blade  can  be 
raised  or  depressed  independently.  The  ex- 
treme width  of  cut  that  can  be  made  is  30  ft., 
but  it  can  be  decreased  to  15  ft.  by  the  turning 
of  two  hand  wheels.     The  blades  when  folded 


their  specifications  to  conform,  but  the  effort 
was  not  successful. 

It  was  announced  that  work  started  by  J.  E. 
Howard  of  the  Bureau  of  Standards  on  brick 
road  tests  will  be  resumed  this  fall  in  Cleve- 
land and  other  cities. 

The  following  o£Bcers  were  elected  for  the 
ensuing  year:  President,  C.  C.  Blair;  vice- 
president,  J.  W.  Robb;  treasurer,  C.  C.  Barr; 
secretary.  Will  P.  Blair,  Cleveland,  and  H.  H. 
Macdonald,  assistant  secretary 


Rules  Issued  to  Help  Prevent  Winter 
Concrete  Failures 

The  following  condensed  statement  of  the 
precautions  to  be  observed  in  placing  concrete 
in  freezing  winter  weather  now  approaching 
is  taken  from  a  printed  circular  headed  in 
red  ink  "Caution"  and  circulated  by  the 
Trussed  Concrete  Steel  Company  of  Youngs- 
town,  Ohio,  to  be  used  by  superintendents  and 
foremen  on  concrete  and  form  work  and  posted 
in  conspicuous  places  on  the  work. 

1.  During  cool  weather,  even  though  not 
freezing,  the  setting  of  cement  is  delayed.  The 
only  sure  way  of  knowing  when  the  cement  is 
fully  set  and  the  concrete  properly  handled  i.s 
to  actually  test  it  with  a  hammer  for  hardness. 

2.  Be  careful  to  avoid  freezing  of  the  con- 
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for  transportation  rest  on  supports  located 
above  the  front  wheels  of  the  machine  so  that 
there  is  nothing  to  prevent  short  turning.  The 
weight  of  the  rear  end  of  the  machine  can  be 
transferred  to  the  face  of  the  rolls  as  the 
machine  passes  along,  thus  increasing  the  roller 
pressure  at  will.  The  machine,  which  requires 
between  25  and  40  hp.  to  operate,  is  manu- 
factured by  the  Western  Wheeled  Scraper  Com- 
pany, Chicago. 

Condron   Company   Issues   Bulletin 
on  Flat  Slab  Patents 

The  recent  court  decision  sustaining  the 
Norcross  patent  for  flat-slab  floor  construction 
and  the  general  interest  in  this  subject  led 
the  Condron  Company  to  discuss  in  detail  the 
different  systems  in  their  September  bulletin, 
with  the  title  "Regarding  Flat  Slab  Patents 
and  the  Akme  System."  Photographs  and 
drawings  clearly  illustrate  the  difference  be- 
tween the  various  systems,  and  of  the  Norcross 
and  of  the  Sinks  patents  histories  are  given, 
together  with  a  copy  of  the  latter,  in  full. 
Copies  of  the  bulletin  will  be  sent  free,  on  re- 
quest, by  the  Condron  Company,  1215  Monad- 
nock  Building,  Chicago. 


Crete.  Protect  all  freshly-laid  concrete  by 
covering  it  with  some  material  that  will  pre- 
vent freezing.  Be  especially  careful  to  protect 
this  concrete  during  the  night.  If  absolutely 
necessary  to  place  concrete  during  freezing 
weather,  the  materials  should  be  heated  and 
the  placing  of  the  concrete  so  protected  as  to 
keep  the  temperature  above  freezing. 

3.  Workmen  are  apt  to  become  careless  dur- 
ing cold  weather.  Therefore,  the  superintend- 
ent in  charge  should  take  particular  care  to 
see  that  the  forms  are  properly  braced,  that 
the  bottoms  of  beam  and  column  boxes  are 
clean,  that  the  steel  is  accurately  placed,  and 
the  concrete  thoroughly  mixed.  Special  vigi- 
lance is  required  at  this  sea.son  of  the  year. 

4.  The  most  important  point,  one  whose  im- 
portance cannot  be  overestimated,  is  caution 
in  the  removal  of  the  form  work.  Forms  must 
not  be  removed  until  ab.solutely  certain  that 
the  concrete  is  thoroughly  hardened  and  that 
no  portion  is  either  soft  or  frozen.  Remove 
forms  carefully  and  without  shock  to  the  struc- 
ture and  always  leave  in  place  a  few  posts  to 
avoid  placing  the  entire  dead  weight  too  sud- 
denly on  beams  and  columns. 


Standards  Set  by  Testing  Material 
Society  Adopted  by  Brick  Men 

Paving  brick  specifications  recently  adopted 
by  the  American  Society  for  Testing  Ma- 
terials by  letter  ballot  were  accepted  as  stand- 
ard by  the  National  Paving  Brick  Manufac- 
turers' Association  at  Dayton,  Ohio,  Oct.  12. 
The  association  urged  the  American  Society 
of    Municipal    Improvements    also   to    change 


To  Have  Alternate  Periods  of  Quiet 
at  Cement  Show 

In  accordance  with  the  wishes  of  the  ma- 
jority of  exhibitors,  each  alternate  half  hour 
at  the  Cement  Show,  to  be  held  in  Chicago  in 
February,  1916,  will  be  a  period  of  quiet.  Be- 
ginning every  hour,  machinery  will  be  per- 
mitted to  run  for  thirty  minutes.  Periods  of 
quiet  will  follow  in  the  second  half.  The  be- 
gfinning  and  end  of  each  period  will  be  an- 
nounced by  the  sounding  of  gongs. 


Mixer  Manufacturers  Association 
Adopt  Standard  Rating  Method 

A  resolution  providing  for  the  uniform  rat- 
ing of  concrete  mixers  was  adopted  at  the 
August  meeting  of  the  National  Association 
of  Mixer  Manufacturers.  Up  to  the  present 
time  there  has  not  been  a  standard  method 
for  such  rating.  Some  manufacturers  give 
capacities  in  mixed  concrete,  while  others  give 
them  in  loose  material.  According  to  the  reso- 
lution adopted,  the  capacity  of  a  mixer  will  be 
specified  according  to  the  "size  of  wet,  mixed 
batch."  The  dry  capacity  may  be  approxi- 
mated as  one  and  one-half  times  the  wet  mixed 
batch,  assuming  the  use  of  cement,  sand  and 
1%-in.  stone,  with  1%  gal.  of  water  per  cubic 
foot. 


Another    Pamphlet   Out    on    Trade 
Activities  of  European  Nations 

Swiss  commerce  is  the  subject  of  the  latest 
booklet  of  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Commerce,  on  the 
home  trade  campaigns  and  organizations  of  the 
leading  European  nations.  It  is  entitled 
"Commercial  Organizations  in  Switzerland." 
The  economic  history  of  trade  organizations  in 
Switzerland  and  the  types  evolved  are  included 
in  the  text,  besides  a  discussion  of  the  Swiss 
Federal  Department  of  Commerce  and  general 
information  concerning  industrial  localizations, 
principal  products  and  commercial  publications 
of  the  country.  The  publication  can  be  had  by 
sending  five  cents  to  the  Superintendent  of 
Documents,  Washington,  D.  C,  asking  for 
booklet  101  of  the  Special  Agents  series. 


Business  Notes 

The  Garford  Motor  Truck  Company  of  Lima, 
Ohio,  has  opened  a  branch  office  at  Twenty- 
third  Street  and  Indiana  Avenue,  Chicago,  to 
handle  its  sales  and  service  business,  which 
was  formerly  handled  by  the  Overland  Motor 
Company.  C.  A.  Crane  will  have  charge  of 
the  new  office,  assisted  by  C.  E.  Colder,  Fred 
Liser  and  J.  C.  Philpott. 

The  Detroit  Steel  Products  Company  of 
Detroit  attained  the  largest  monthly  output  in 
its  history  in  September.  Previous  high 
monthly  records  have  been  made  in  the  spring 
and  early  summer. 

Industrial  Works,  manufacturer  of  locomo- 
tive cranes,  pile  drivers,  grab  buckets  and 
similar  equipment,  of  Bay  City,  Mich.,  has 
established  a  branch  office  in  the  Widener 
Building,  Philadelphia. 


Trade  Publications 

The  following  companies  have  recently  issued 
trade  literature: 

Magor  Car  Company,  30  Church  Street,  New 
York.  General  catalog  G,  11  x  8%  in.,  64 
pages,  illustrated.  Railroad  cars,  box,  gon- 
dola, hopper,  tank,  flat,  cane  and  logging  types. 
Catalog  written  in  English  and  Spanish,  one 
the  translation  of  the  other. 

American  Bitumastic  Enamels  Company, 
New  York  City.  "Recent  Achievements  in  the 
Prevention  of  Corrosion."  Paper,  8  x  10  in., 
47  pages,  illustrated.  This  booklet  is  un- 
usually well  written  and  illustrated  and  covers 
many  of  the  various  fields  of  application  of 
protective  points  to  the  protection  of  steel 
structures.  After  discussing  the  electrolytic 
theory  of  corrosion  and  a  short  early  history 
of  the  bitumastic  products,  a  detailed  descrip- 
tion is  given  of  their  use  on  the  Panama  Canal 
lock  gates,  on  marine  work,  on  drydocks  and 
on  pontoons,  on  the  Catskill  aqueduct,  the 
Narrows  siphon  and  other  waterworks  sys- 
tems, on  standpipes  and  water  tanks,  on 
sewage  plants,  and  on  other  structural  work. 
Comparative  costs  are  stated,  and  reports  of 
scientific  te.sts  are  detailed.  Directions  for 
applying  and  specifications  for  steamers  are 
also  included. 
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A  Detail  of  the  Los  Angeles  Aquedui 

Combined  Waterway  and  Bridge  Carries  Surface 
Water  Into  or  Over  the  Open  Conduit  Accord 
to  Arrangement  of  Stop-Planks 
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YOU  Avho  knoAv  all  the 
troubles  of  sewer  con- 
struction — 

You  who  have  been 
held  up  by  ^vater  -  filled 
trenches — 

You  \vho  have  lost 
money  because  of  delays, 
breakages,  repairs — 

Investigate  the  most 
radical  development  in 
sewer  construction  that  has 
ever  been  accomplished — 


1^  AT^*^  /•VLOCK-JOINT 
lN.M.1  V^WS12^VER    TILE 

(Triple  Lock  —  Hermetically  Sealed) 


What  does  this  mean  to  you- 
municipal  executive  —  engineer 
—  contractor? 

It  meaiib,  ui  emergencies,  assembling 
in  half  or  whole  sections  before  lowering 
into  the  trench— no  more  delay— greater 
speed  in  construction  —  great  reduction 
in  cost. 

h  means  a  perfect  sewer  that,  with- 
out loss  of  strength,  may  be  shaped  to 
avoid  obstructions. 

Double  thick— absolutely  watertight— 


unblockable  by  sediment— unaffected  by 
acids,  frost,  dampness  and  age. 

It  means  the  perfec<^  construction  for 
railroad,  state  or  county  culverts  of  any 
size,  and  perfect  protection  of  steam,  gas 
and  oil-conveying  pipe. 

You  have  been  seeking  the  perfect 
method  of  sewer  construction.  You 
knew  it  would  have  to  come  — eventu- 
ally. It  has  come,  at  last.  Find  out  about 
it  today.  Full  information  on  request— 
and  that  means  your  server  problems 
solved  safely,  economically,  surely. 
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Tunkhannock  Viaduct  in  Service 

THE  Delaware,  Lackawanna  &  Western 
Railroad  plans  to  shift  its  trains  to-mor- 
row to  the  Tunkhannock  viaduct.  The  prog- 
ress of  the  work  on  this  mammoth  structure 
has  been  followed  by  a  series  of  articles 
in  this  journal,  the  last  appearing  July  10, 
on  page  42,  when  a  number  of  views  of  the 
nearly  completed  bridge  were  shown.  The 
2375-ft.  viaduct,  240  ft.  high,  is  only  one 
feature  of  the  Nicholson  cut-off,  the  pur- 
poses of  which  were  set  forth  in  the  Engi- 
neering Record  of  April  26,  1913,  page  461, 
by  G.  J.  Ray,  chief  engineer  of  the  Lacka- 
wanna. The  new  line,  located  in  north- 
eastern Pennsylvania  between  Clarks  Sum- 
mit and  Hallstead,  is  39.6  miles  long.  Be- 
sides shortening  the  road  3.6  miles,  it  elim- 
nates  2440  deg.  of  curvature  and  reduces 
the  ruling  grades  from  1.23  and  0.52  per 
cent,  uncompensated,  eastbound  and  west- 
bound, respectively,  to  0.68  and  0.237  per 
cent.  The  economic  value  of  the  reduction 
in  grades  is  the  greater  because  the  re- 
mainder of  the  115-mile  operating  division 
between  Scranton  and  Elmira,  N.  Y.,  with 
the  exception  of  a  pusher  grade  out  of 
Scranton  to  Clarks  Summit,  has  limiting 
grades  each  way  of  about  12  ft.  per  mile. 
The  new  line  eliminates  westbound  pushers 
west  of  Clarks  Summit,  and  fits  the  east- 
bound  grades  to  the  lighter  ones  west  of 
Hallstead  so  that  a  train  brought  to  Hall- 
stead  by  any  class  of  engine  can  be  moved 
on  to  Scranton  with  the  aid  of  a  pusher  of 
the  same  class.  Coming  so  closely  after 
that  other  great  and  perhaps  more  spec- 
tacular cut-oflf  of  the  Lackawanna — the  Ho- 
patcong — this  latest  improvement  testifies 
again  to  a  progressive  management  blessed 
with  funds  to  build  for  the  future. 

A  Rate  Revision  Upward 

IN  the  rate  case  of  the  Peoples  Natural 
Gas  Company  of  West  Seneca,  N.  Y.,  de- 
cided last  week  by  the  State  Public  Service 
Commission,  the  unusual  feature  was  that 
the  town  authorities  waived  the  provisions 
of  a  franchise  which  limited  the  price  the 
company  could  charge  for  gas  to  25  cents 
per  1000  cu.  ft.,  thus  allowing  the  com- 
mission to  sanction  an  increase  of  rates 
to  32  cents.  It  is  an  easy  matter  for 
any  public  utility  commission  to  receive  the 
public's  solid  backing  in  any  program  in- 
volving a  revision  of  rates  downward,  but 
a  proposal  for  higher  charges  is  never  re- 
ceived with  much  enthusiasm.  It  must  be 
realized,  however,  that  State  commissions 
have  a  double  duty  to  perform.  They  are, 
as  Commissioner  D.  P.  Hodson  stated  in 
his  opinion,  under  obligations  to  conserve 
the  interests  of  the  company  as  to  income 
and  benefits  quite  as  much  as  to  protect  the 


rights  of  the  public  as  to  rates  and  service. 
Justice  can  not  permit,  much  less  require,  a 
corporation  to  conduct  its  business  at  a 
loss.  Earnings,  in  order  to  be  reasonable, 
must  be  large  enough  to  provide  sufficient 
funds  to  pay  all  operating  expenses  and 
fixed  charges  and  to  cover  also  such  proper 
amounts  for  interest,  profit  and  deprecia- 
tion as  can  be  regarded  fair  under  the  cir- 
cumstances of  the  case.  In  the  end  this 
principle  must  govern  if  the  mutual  inter- 
ests of  the  public  and  the  utilities  are  to 
be  served. 

Architectural  Features  in  Design 

ENGINEERS  in  this  country  should  ex- 
ert more  influence  in  the  development 
of  architecturally  pleasing  effects  in  the  de- 
sign of  structures  than  they  have  done  in 
the  past.  Frequently  the  pressure  brought 
to  bear  upon  them  by  owners  or  officials  of 
corporations  and  municipalities  who  control 
the  design  of  engineering  construction  and 
insist  upon  mere  utility  and,  sometimes, 
upon  lowest  first  cost,  is  hard  to  resist.  It 
is  encouraging  to  note  cases  in  which  this 
pressure  has  been  successfully  resisted  and 
overcome.  In  the  case  of  the  Glens  Falls 
bridge,  described  on  page  574,  it  is  seen 
that  the  expenditure  of  a  little  thought  on 
effective  details  requiring  the  addition  of  a 
smail  percentage  of  the  cost  has  resulted 
in  a  structure  of  striking  appearance. 
Engineering  work  should  not  be  wholly 
utilitarian.  In  all  cases  where  natural  sur- 
roundings require  it,  where  the  consistent 
development  of  a  great  architectural  plan 
is  possible,  or  where  the  presence  of  ap- 
preciative observers  is  probable,  the  element 
of  general  architectural  appearance  should 
be  given  consideration.  We  are  still  far 
behind  European  engineers  in  this  respect. 
Surely  the  great  natural  wealth  of  this 
country  can  be  better  applied  in  this  direc- 
tion than  we  have  yet  succeeded  in  applying 
it. 

Cuban  Sugar  Plantations 

PROSPERITY  such  as  they  have  not 
known  in  many  years  has  befallen  the 
Cuban  sugar  plantations.  The  good  crop 
and  high  prices  of  last  year  and  the  pros- 
pect of  even  greater  returns  during  the 
coming  season  have  caused  a  marked  re- 
vival of  construction  activity  in  the  sugar- 
growing  industry.  New  plantations  to  a 
value  of  several  million  dollars  are  pro- 
jected or  actually  under  construction, 
established  mills  are  contemplating  addi- 
tions and  extensions,  and  numerous  pro- 
moters are  seeking  capital  to  develop 
hitherto  untouched  territory.  That  the 
American  engineer  could  find  in  this  activ- 
ity a  profitable  field  cannot  be  gainsaid.    A 


consideration  of  the  kinds  and  magnitude 
of  construction  that  enter  into  the  estab- 
lishment of  a  modem  plantation,  such  as 
the  one  described  on  page  534  of  last  week's 
issue,  will  demonstrate  that  the  field  is 
well  worthy  of  attention.  Cuba  has  need 
of  technically  trained  men.  Even  in  dull 
times  it  has  not  been  able  to  find  a  suflS- 
cient  number  of  such  men  among  the  na- 
tives to  supply  the  demand.  There  is  work 
for  the  American  engineer  to  do  in  Cuba 
and  the  terms  of  renumeration  are  gener- 
ally liberal.  In  return  he  can  do  much  for 
the  island.  Very  few  of  its  plantations 
have  been  compelled  to  cultivate  intensively, 
to  increase  the  cane-growing  life  of  the 
individual  acre  and  to  get  the  maximum 
return  from  it.  New  land  has  hitherto 
been  too  cheap  and  near  at  hand.  Agricul- 
ture has  been  destructive  rather  than  con- 
servative. But,  in  time,  such  conditions 
must  change.  The  virgin  lands  of  the 
island  are  being  encroached  upon  more  and 
more  each  year.  The  man  who  devises  a 
cheap  way  of  restoring  the  vitality  of  the 
old  lands  and  demonstrates  to  the  cane 
planters  the  profit  that  lies  in  such  re- 
storation will  render  a  very  great  service. 

Appreciation  of  the  Engineer 

IN  large  public  works  the  daily  press  is 
always  on  the  lookout  for  a  scandal. 
Padded  estimates,  top-heavy  payrolls,  in- 
ferior construction  at  high  prices,  and  extra 
work  are  fair  game  for  reporter  and  edi- 
torial writer.  This  sort  of  material  makes 
a  "good  story,"  and  on  some  of  the  yellow 
journals  the  standard  of  practice  seems  to 
be  never  to  allow  the  facts  to  spoil  a  good 
story.  For  this  condition  of  affairs  engi- 
neers are  in  part  responsible.  They  are,  or 
think  they  are,  "too  busy"  to  let  the  public 
know  about  the  work  under  way,  and  this 
attitude  has  been  responsible  for  the  all  too 
general  belief  that  there  must  be  some 
graft  connected  with  every  city  or  State 
contract.  To  claim  that  all  public  work  is 
clean  would  indicate  an  amazing  degree  of 
unsophistication,  but  the  stigma  of  crook- 
edness should  not  be  all-inclusive.  In  pleas- 
ing contrast  to  the  muckraking  story  is  the 
commendation  of  the  Winnipeg  Aqueduct 
work  in  a  recent  issue  of  the  Manitoba  Free 
Press,  following  a  public  inspection  of  the 
work.  In  an  editorial  that  journal  pays 
high  tribute  to  the  civil  engineer's  part  in 
the  project  for  delivering  a  new  water  sup- 
ply to  the  Winnipeg  district  through  a  100- 
mile  conduit.  This  work,  to  which  James 
H.  Fuertes  has  devoted  his  energies  as  con- 
sulting engineer,  has  involved  also  the 
building  of  a  standard-gage  railroad  line, 
primarily  for  construction  purposes,  and 
the  Canadian  paper  sees  in  the  undertaking 
not  merely  a  means  of  securing  a  better 
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water  supply  but  an  o)pp<M-tunity  of  "open- 
ing up  a  magnificent  famnng  territory,  un- 
til recently  supposed  to  be  nothing  better 
than  swamp,  muskeg  and  scrub  brush.  The 
road  was  built  as  a  necessary  step  toward 
the  aqueduct  but  now  promises  to  justify 
itself  as  an  economic  venture."  With  pub- 
lic opinion  behind  it,  the  course  of  the 
Winnipeg  Aqueduct  work  should  be  fairly 
smooth. 


tion  of  a  successful  instance,  uncontra- 
dicied  in  the  general  testimony,  is,  how- 
ever, not  to  be  wondered  at.  Those  han- 
dling the  case  would  have  done  better  to 
have  gone  more  thoroughly  into  the  sub- 
ject of  covering  blasts  with  such  mats, 
and  shown  the  jury  the  exact  uses  and 
limitations  of  this  practice. 


Coroner's  Jury  and  Engineer     • 

THE  verdict  of  the  coroner's  jury  which 
investigated  the  collapse  of  subway 
decking  after  a  blast  at  Seventh  Avenue 
and  Twenty-fourth  Street  in  New  York  City 
was  at  once  contradictor)'  and  consistent. 
The  findings,  which  were  given  in  the  En- 
gineering Record  last  week,  were  consistent 
in  following  the  expert  testimony  presented 
to  the  jury,  and  contradictory  in  their 
recommendations  for  future  public  safety, 
since  contradictory  testimony  on  this  point 
was  heard  by  the  jury.  The  entire  circum- 
stance emphasizes  again  the  work  the  engi- 
neer must  do  to  make  the  laymen  under- 
stand engineering  construction  better. 
When  this  has  been  done  by  proper  public- 
ity, public  clamor  will  be  directed  toward 
real  improvement  in  methods,  where  faulty 
work  has  attracted  public  attention  through 
an  accident,  and  will  not  blindly  attack 
everyone  connected  with  the  work  on  which 
the  accident  happened,  as  is  now  the  case. 

The  recommendation  of  the  jury  that  the 
public  be  kept  off  temporary  street  sup- 
ports over  subway  work  while  blasts  are 
being  fired  is  right  in  line  with  the  weight 
of  the  best  engineering  testimony  presented 
to  it.  As  has  been  pointed  out  by  this 
journal  before,  the  burden  of  carrying  out 
this  suggestion  lies  with  public  officials 
and  the  general  public.  The  engineers  and 
contractors  are  already  doing  all  that  is  in 
their  power. 

The  paragraph  of  the  finding  which  cen- 
sures the  Fire  Department  for  not  super- 
vising the  blasting  operations  more  closely 
is  a  good  example  of  what  may  be  expected 
of  a  body  of  average  jurymen  to  whom  a 
misleading  instance  of  work  with  which 
they  are  not  familiar  is  presented.  The 
jury  was  told  of  an  experimental  blast  that 
had  been  masked  with  timber  mats,  which 
prevented  rock  fragments  from  flying,  and 
appears  at  once  to  have  jumped  to  the  con- 
clusion that  such  mats  would  have  pre- 
vented the  accident  on  Seventh  Avenue,  and 
to  have  blamed  the  Fire  Department  for 
not  having  compelled  the  contractors  to  use 
them  in  all  cases.  The  efikacy  of  such  mats 
in  subway  work  is  very  doubtful.  Succes- 
sive blasts  tear  apart  the  fastenings,  and 
the  slightest  neglect  in  inspecting  and  re- 
newing these  would  result  in  hurling  down 
the  subway  cut  where  the  mat  was  used  a 
volley  of  timber  missiles  much  more  dan- 
gerous than  the  rock  fragments  the  mat 
was  supposed  to  confine. 

For  blasts  too  large  to  be  covered  with 
woven-rope  mats,  timber  mats  have  been 
used  on  open  construction,  but  the  benefit 
from  them  is  at  least  doubtful.  That  an 
average  jury  was  misled  by  the  presenta- 


FuU-Size  Tests  to  Duplicate  Service 
Conditions 

THE  importance  of  tests  of  full-size 
members  of  bridges,  buildings,  ma- 
chinery and  other  structures,  the  necessity 
for  conducting  the  experiments  so  as  to 
subject  the  member  to  such  stresses  as  it 
will  sustain  in  actual  use,  the  need  for  sys- 
tematic and  well-planned  tests,  and  sugges- 
tions of  the  kinds  of  tests  most  needed  are 
vital  points  in  the  paper  on  this  subject  by 
Gaetano  Lanza  of  Philadelphia  presented 
before  the  International  Engineering  Con- 
gress at  San  Francisco,  in  September.  There 
should  be  further  co-operation  and  syste- 
matic organization  in  the  making  of  such 
tests,  the  necessity  for  which  is  emphasized 
by  Mr.  Lanza.  Such  co-operation  as  is  con- 
spicuously in  evidence  in  the  comprehen- 
sive series  of  full-size  column  tests  now 
being  made  by  the  U.  S.  Bureau  of  Stand- 
ards under  the  auspices  of  the  committees 
of  the  American  Society  of  Civil  Engineers 
and  the  American  Railway  Engineering 
Association  is  of  the  utmost  value.  This 
co-operation  should  take  place  among  uni- 
versity laboratories,  experiment  stations, 
industrial  works  and  government  bureaus, 
and  should  insure  comprehensive  series  so 
arranged  as  to  determine  experimentally  the 
effect  of  the  alteration  of  each  of  the  vari- 
able factors  in  the  given  problem. 

In  the  issue  of  May  8,  1915,  page  574,  the 
point  made  by  Mr.  Lanza,  that  experimen- 
tal tests  should  duplicate  actual  conditions 
as  nearly  as  possible,  has  already  been 
emphasized  by  this  journal  in  connection 
with  the  series  of  column  tests  above  men- 
tioned. Too  wide  a  departure  from  usual 
working  materials  and  practice  in  the 
fabrication  of  test  pieces  is  to  be  deplored, 
even  though  the  arguments  for  scientific 
exactness  and  control  be  strong. 

Mr.  Lanza  divides  the  tests  most  needed 
into  two  general  classes,  those  on  mem- 
bers employed  in  bridges  and  buildings  and 
those  on  pressure  vessels  and  parts  of 
various  kinds  of  machinery.  The  civil  engi- 
neer is  directly  interested  only  in  the  first 
class,  and  among  the  more  important  rec- 
ommendations for  tests  are:  Built-up 
columns  for  buildings  and  bridges,  with 
especial  reference  to  effect  of  details,  eccen- 
tric loading  and  ratio  of  yield  point  to 
crushing  strength  of  the  material;  tests 
of  full-size  columns  of  heat-treated  and 
alloy  steels;  I-beam  tests  for  variation  in 
both  yield  point  and  ultimate  strength  with 
form  of  section;  repeated  and  alternate 
stresses,  which  need  to  be  investigated 
much  more  thoroughly  than  in  the  past, 
and  impact  tests,  which  should  be  placed 
upon  a  more  scientific  basis,  with  study  of 
the  effect  of  the  nature  of  the  impact  ma- 


chine, its  foundations  and  the  supporting 
ground. 

The  recent  developments  in  the  use  of 
alloy  steels,  as  presented  by  J.  A.  L.  Wad- 
dell  in  his  paper  before  the  International 
Congress,  abstracted  on  page  386  of  the 
issue  of  Sept.  26,  strongly  emphasize  the 
necessity  for  full-size  tests  of  these  mate- 
rials, as  is  also  recommended  by  Mr.  Lanza. 
This  necessity  is  particularly  evident  in  the 
case  of  vanadium  steel  and  Mayari  steel  to 
determine  the  actual  strength  values  of  fab- 
ricated members  of  full  size  to  prove  wheth- 
er or  not  such  high-strength  material  is,  at 
the  same  time,  ductile  and  tough  enough  to 
withstand  practical  shop  fabrication  with- 
out injury. 


Exploitation's  Reaction  and  Its 
Moral  in  Latin  America 

NORTH  AMERICAN  capital  has  at  last 
awakened  to  the  possibilities  of  South 
America,  Central  America  and  the  West 
Indies.  Large  banks  in  this  country  are  es- 
tablishing branches  there  and  our  manufac- 
turers are  planning  to  adapt  the  patterns  of 
their  products  to  the  standards  of  the  coun- 
tries wherein  they  expect  to  sell  them,  and 
to  go  after  their  trade  aggressively.  A 
painstaking  effort  is  being  made  to  gain  an 
understanding  of  the  attitude  and  suscepti- 
bilities of  the  Latin-American  peoples  so 
that  we  may  work  in  harmony  with  them  to 
mutual  advantage,  instead  of  merely  insult- 
ing them  as  we  have  done  in  the  past.  With 
American  money  and  American  products 
will  go  the  American  engineer,  and,  later, 
the  American  contractor.  Such  was  the 
program  in  Cuba  after  the  Spanish-Ameri- 
can War  and  there  is  little  doubt  that  it 
will  be  followed  in  this  new  and  greater 
field.  It  is  to  be  hoped,  however,  that  this 
latest  expansion  of  American  influence  will 
not,  after  a  very  few  years,  result  in  the 
same  loss  of  reputation  and  distrust  of 
everything  American  that  resulted  from  the 
exploitation  of  Cuba. 

We  hear  much  of  the  necessity  of  estab- 
lishing branch  banks,  of  giving  long  cred- 
its, of  adapting  ourselves  to  Latin-Ameri- 
can ways  and  of  being  able  to  speak  and 
correspond  with  those  with  whom  we  deal 
in  their  own  language.  But  one  essential 
is  apparently  overlooked,  and,  unless  we 
wish  to  stand  in  the  broader  field  in  the 
near  future  as  we  stand  in  Cuba  to-day, 
that  essential  must  be  considered  above  all 
others.  The  American  reputation  for  hon- 
esty must  be  rigidly  maintained.  The  dis- 
honest few  who  would  sully  it  must  be  en- 
tirely eliminated.  This  was  not  done  in 
Cuba,  with  the  result  that  those  few — and" 
their  number  was  very  small  indeed — undid 
much  of  the  good  work  that  had  been  ac- 
complished, and  went  a  long  way  toward 
ruining  American  prestige  for  many  years 
to  come.  Our  works  in  Cuba,  in  total,  en- 
title us  to  appreciation  and  respect  instead 
of  distrust. 

Even  so  late  as  seven  years  ago  the 
American  engineer  who  went  to  Cuba  was 
a  fortunate  individual.  In  the  first  place, 
engineering  in  that  country  is  on  a  par 
with,  if  not  actually  held  in  higher  esteem 
than,  any  other  profession.    In  addition  to 
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this  the  work  of  American  engineers  and 
contractors  on  the  construction  of  the  Pala- 
tine reservoir  and  the  water  distribution 
system  of  Havana,  in  Spanish  times,  and 
their  services  immediately  after  the  Span- 
ish-American War,  including  the  planning 
of  the  Havana  sewer  system,  the  cleaning 
up  of  that  city,  the  elimination  of  yellow 
fever,  and  the  transforming  of  an  ugly, 
dog-tooth  coral  shore,  on  which  the  seas  at 
high  tide  deposited  a  good  part  of  the  city's 
refuse,  into  a  widely  known  Malecon  which 
is  now  the  show  place  of  the  city,  made  the 
word  American  a  highly  regarded  prefix. 

American  contractors,  too,  were  esteemed 
for  their  honesty  and  admired  for  their 
efficiency.  Small  firms  were  organized  in 
the  early  days  of  American  influence  and 
grew  large  and  opulent,  but  not  through 
dishonesty.  Construction  was  on  a  boom, 
and  they  took  advantage  of  the  opportunity. 
Profits  were  proportionately  large,  but  no 
one  begrudged  their  size  so  long  as  the  work 
was  well  done. 

The  dishonest  ones  were  undoubtedly  at 
work  even  in  those  days,  but  they  did  not 
come  prominently  to  the  fore  until  the 
Intervention,  some  four  years  later.  When 
they  had  finished  their  work  little  was  left 
of  the  reputation  of  the  American  engi- 
neer, promoter  and  contractor. 

There  are  still  opportunities  in  Cuba  for 
American  engineers  and  contractors.  The 
country's  sugar  plantations  and  other 
works  demand  a  large  number  of  men  of 
professional  education  and  training.  There 
is  a  marked  deficiency  of  such  men  among 
the  natives,  so  that  the  American  is  still 
welcomed.  But  his  honesty  and  efficiency 
are  no  longer  taken  for  granted.  He  must 
prove  himself.  So  it  will  be  in  the  new 
field  that  seems  about  to  be  opened  up.  Its 
full  value  will  never  be  realized  unless  the 
carpet-baggers  are  mercilessly  weeded  out. 


National  Parks  as  an  Asset 

NATIONAL  PARKS  may  be  an  asset 
or  a  liability,  just  as  the  policy  of 
management  may  be  sane  and  business- 
like or  shortsighted  and  indifferent.  It  has 
taken  a  long  time  and  a  good  deal  of  agi- 
tation to  induce  the  Federal  Government  to 
change  its  policy  in  handling  national  park 
affairs,  but  now  that  this  has  come  about, 
as  outlined  on  page  568,  it  is  fair  to  ex- 
pect that  the  proposed  plan  will  be  backed 
up  adequately  and  pushed  through  to  com- 
pletion without  unnecessary  delay. 

The  profits  which  it  is  estimated  this 
country  will  enjoy  when  the  chain  of  na- 
tional parks  is  adequately  equipped  and  ad- 
vertised are  rather  staggering,  and  the  first 
thought  is  a  question  as  to  whether  the 
figures  have  not  been  placed  too  high. 
However,  no  reason  is  apparent  for  dis- 
counting figures  which  the  new  general  su- 
perintendent of  national  parks  bases  on  a 
detailed  study  of  the  entire  problem,  and 
the  new  policy  of  constructive  management 
has  much  in  its  favor.  Under  the  proposed 
plan  of  financing  no  government  appropria- 
tions for  what  might  be  classed  as  business 
ventures  will  be  required;  such  funds  as 
the  department  will  need  to  spend  on  the 
parks   will   be   chiefly   for   substantial    im- 


provements, such  as  roads  and  trails.  The 
plan  for  chalet  construction  requires  the 
concessionaire  to  furnish  the  capital,  but 
offers  him  the  safety  of  government  back- 
ing in  his  investment,  at  the  same  time 
he  is  left  free  to  use  his  initiative  and  busi- 
ness ability  in  operating  his  property. 

Under  the  terms  of  the  grant  the  con- 
cessionaire will  become  virtually  a  co- 
partner with  the  government  and  in  this 
point  is  the  secret  of  success  which  the 
scheme  promises.  When  financial  or  oper- 
ating difficulties  arise  it  will  be  mutually 
desirable  for  concessionaire  and  govern- 
ment agent  to  study  the  matter  together, 
thus  putting  at  the  disposal  of  any  conces- 
sionaire the  benefit  of  experience  in  each 
of  the  other  parks.  From  the  standpoint 
of  the  government  it  will  be  less  expensive 
and  in  many  ways  more  satisfactory  to  help 
the  concessionaire  over  his  difficulties  than 
to  insist  that  he  either  conform  strictly  to 
the  letter  of  the  contract  or  suffer  eviction. 
The  new  policy  will  be  heartily  approved  by 
engineers  the  country  over,  and  it  would  be 
well  indeed  if  there  were  assurance  that 
equally  sane  and  business-like  views  would 
be  applied  consistently  in  all  government 
problems  with  which  the  engineer  is  closely 
identified. 


Making  the  Contractor  the  Scape- 
goat for  Engineering  Inefficiency 
THIS  JOURNAL  has  received  a  copy  of 
specifications  of  the  sort  that  should 
have  gone  out  of  fashion  long  ago.  They 
will  deter  any  responsible  parties  from  bid- 
ding on  the  work,  and  will  cause  trouble  for 
the  owner,  the  engineer  who  was  ignorant 
enough  to  prepare  them  and  any  contractor 
foolish  enough  to  sign  a  contract  which  in- 
cludes them.  It  seems  that  repeated  con- 
demnation on  the  part  of  those  interested 
in  good  work  and  fair  dealing  has  no  effect 
on  certain  persons  with  a  quasi  standing  as 
members  of  the  engineering  profession. 
Cannot  contractors  solve  the  matter  by  re- 
fusing to  bid  on  specifications  of  this  sort, 
and  forcing  their  authors  to  d6al  with  irre- 
sponsible bidders  until  these  men  or  their 
clients  have  learned  this  lesson  so  that  it 
will  not  be  forgotten? 

The  phrase  "to  the  satisfaction  of  the 
engineer"  occurs  constantly  in  the  docu- 
ment, and  is  used  as  a  lazy  substitute  for 
stating  in  plain  English  what  the  engineer 
wants  and  how  he  proposes  to  get  it.  The 
specifications  provide  that  the  engineer  may 
take  charge  of  the  job  with  his  own  crew 
and  mix  and  place  concrete  at  the  contrac- 
tor's expense,  at  the  engineer's  discretion. 
If  the  engineer  doubts  the  ability  of  a  con- 
tractor to  do  concrete  work  when  the  con- 
tractor understands  what  is  wanted,  he  is 
betraying  the  trust  of  his  client  to  enter 
into  an  agreement  with  that  contractor.  Or 
does  the  engineer  doubt  his  own  ability  to 
get  any  contractor  to  do  what  he  wishes? 

These  specifications  contain  the  outgrown 
provision  that  bids  by  other  contractors 
may  be  invited  for  any  extra  work  in  con- 
nection with  the  contract,  in  case  the  con- 
tractor and  the  owner  cannot  speedily  agree 
on  the  payment  for  such  extra  work.  A 
definite   provision    for  payment   for   extra 


work  at  cost  plus  per  cent,  or  according  to 
some  other  approved  method,  is  always 
preferable  to  this  clause.  Furthermore,  in- 
terpreted in  accord  with  the  general  tone 
of  the  specifications,  any  contractor  would 
be  justified  in  assuming  that  this  clause 
would  be  held  over  his  head  as  a  club  in 
making  prices  for  extra  work. 

The  person  who  fathered  this  document 
further  requires  that  reinforced  wall  con- 
crete shall  be  placed  in  layers  6  in.  thick, 
each  thoroughly  tamped  before  another 
layer  is  placed.  This  stamps  him  as  either 
ignorant  of  concrete  construction,  or  as 
seeking  to  carry  out  in  the  field  experiments 
that  should  be  made  in  the  laboratory.  The 
specifications  further  state  that  the  reser- 
voir walls — the  main  concrete  item,  con- 
taining about  900  cu.  yd. — must  be  poured 
continuously,  and  provides  cash  penalties 
for  delays  due  to  breakdowns  which  are  so 
severe  as  to  require  duplicate  mixing 
plants.  This  is  an  unnecessary  expense  on 
such  a  small  yardage,  and  entirely  unwar- 
ranted in  view  of  the  fact  that  such  a  break- 
down could  have  no  serious  effect  on  the 
finished  wall  if  any  of  several  methods  for 
bonding  the  old  and  new  concrete  were 
used.  These  methods  would  be  much 
cheaper  than  the  extra  expense  necessary  to 
insure  continuous  pouring,  and  probably 
would  not  even  need  to  be  used.  This  pen- 
alty feature  for  a  one  and  one-half  to  three- 
hour  breakdown  is  apparently  due  to  inex- 
cusable ignorance. 

The  all  too  usual  clause  throwing  respon- 
sibility on  the  contractor  for  errors  made 
by  the  engineer  in  gathering  the  data  on 
which  bids  are  asked,  is,  of  course,  inserted 
at  the  end.  The  engineer  says  in  effect  that 
he  thinks  he  wants  certain  things  done — 
certain  quantities  of  certain  materials 
moved,  or  furnished  and  placed — but  that 
if  the  contractor  finds  that  the  engineer 
wants  something  else  the  contractor  must 
pay  the  difference.  In  normal  times  an 
extra  and  unnecessary  sum,  added  to  the 
bid,  comes  out  of  the  owner's  pocket  to  pay 
for  this  deficiency  of  his  engineer.  Either 
the  engineer  is  not  paid  enough  to  make 
proper  investigations  of  the  site,  which  may 
be  either  his  fault  or  that  of  the  owner,  or 
the  engineer  says,  in  effect,  that  he  does 
not  know  his  business  and  cannot  deter- 
mine the  ordinary  conditions  of  the  work 
with  enough  certainty  to  predict  its  ap- 
proximate cost.  The  engineer  should  have 
the  sense  and  backbone  to  stand  on  his  de- 
sign and  estimate.  If  extraordinary  con- 
ditions, such  as  could  not  possibly  be  prede- 
termined at  a  reasonable  expense,  are 
found,  no  one  can  blame  the  engineer,  while 
the  contractor  is  entitled  to  be  protected 
against  loss.  Usually  the  insertion  of  this 
clause  merely  means  that  the  contractor  has 
to  assume  the  cost  of  any  mistake,  how- 
ever gross,  in  the  engineer's  work,  although 
he  is  seldom  given  time,  and  should  not  be 
put  to  the  expense  of  fihoroughly  checking 
the  engineer's  explorations  and  estimates. 

Such  specifications  as  these  hurt  the  en- 
gineering profession,  municipalities  and 
other  owners  as  well  as  contractors.  All 
should  join  to  educate  the  specification 
writers  to  a  proper  conception  of  what 
specifications  are  for. 
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High  Levees  Will  Protect  Indianapolis  from  Floods 

Construction  of  Earth  and  Wall  Barriers  Along  White  River  Involves  Rapid  Concrete  Methods,  Large  Ex- 
cavating Units  and  Riprap  Laid  on  Paper  "Shingles" — Channel  Velocity  Reduced  to  10  Feet  per  Second 


THREE  OUTFITS,  each  consisting  of  an 
A-frame  derrick,  a  Vi-yd.  concrete 
mixer  fed  by  aggregate  excavated  and 
screened  on  the  ground,  and  seven  men,  are 
completing  each  week  three  40-ft.  base  sec- 
tions for  the  2300  ft.  of  gravity  wall  on  a 
portion  of  the  West  Side  White  River  flood 
protection  at  Indianapolis.  The  contractor 
receives  about  $1,100  for  the  170  cu.  yd.  of 
concrete  placed  over  the  forty  21-ft.  piles 
driven  into  the  extremely  porous  gravel  in 
the  bottom  of  the  trench  of  each  section, 
which  is  14  ft.  wide  and  30.5  ft.  deep,  meas- 
uring down  from  the  natural  surface. 

The  West  Side  White  River  flood  protec- 
tion work,  when  completed,  will  present  an 
unbroken  barrier  against  future  floods  4 
ft.  higher  than  that  encountered  in  1913, 
on  the  west  side  of  the  river  from  high 
ground  near  Belmont  Avenue  above  Fall 
Creek,  through  the  heart  of  the  manufac- 
turing and  business  portion  of  the  city 
downstream  to  the  Belt  Railroad,  a  total 
distance  of  4y2  miles  along  the  new  and 
straightened  channel.  Surveys  of  the 
watershed  and  flooded  areas  and  subsequent 
studies  following  the  1913  disaster,  when 
$7,000,000  damage  was  sustained,  indicated 
a  channel  650  ft.  wide  and  29  ft.  deep  must 
be  provided  to  care  for  the  same  intensity 
of  runoff,  120,000  sec.  ft.  To  provide  this 
cross-sectional  area  some  400  properties 
had  to  be  acquired  on  the  west  side  of  the 
river,  all  bridges  lengthened  and  curves  in 
the  present  channel  straightened  out. 
Wherever  feasible  a  riprapped  earth  levee 
with  a  trafliic  way  on  the  top,  60  to  75  ft. 
wide,  was  planned,  but  at  certain  points 
where  unucually  valuable  improvements 
encroached    on    the    desired    area    gravity 


concrete  walls  replaced  the  levee.  To  with- 
stand the  erosion  opposite  the  mouth  of 
Fall  Creek  a  wall  was  •  deemed  necessary. 
To  have  moved  the  car  barns  and  power 
plant  north  of  Washington  Street  was  con- 
sidered prohibitive  in  cost.  The  wall  align- 
ment cuts  close  to  the  power  house,  the 
foundation  of  which  was  carefully  shored 
up.  Subways  for  the  traffic  way  under  the 
railroads  near  Kingan  &  Company's  pack- 
ing plant  (see  drawing)  support  the  back 
of  the  levee  and  form  abutments  for  the 
bridges. 

South  of  Oliver  Avenue  the  levee  consists 
of  Drover  Street  elevated  to  a  height  of 
from  12  to  16  ft.  above  its  former  eleva- 
tion. The  industries  between  Drover 
Street  and  the  river  and  from  Morris 
Street  to  Oliver  Avenue  are  being  removed 
to  other  locations,  and  the  ground  upon 
which  they  stand  will  become  park  lands 
and  river  channel.  South  of  Morris  Street, 
the  Indianapolis  Abbatoir  Company  feel- 
ing that  it  was  able  to  withstand  the  on- 
slaught of  a  flood  such  as  the  one  of  1913, 
the  levee  is  continued  in  Drover  Street  to 
the  company's  south  line,  then  bent  east 
and  south  to  the  river  bank  and  again  con- 
tinued south  to  the  Belt  Railway  embank- 
ment. 

The  special  district  benefited  and  as- 
sessed for  the  work  on  the  west  side, 
amounting  to  $1,300,000,  covers  an  area  of 
1400  acres  valued  at  from  $1,000  to  $5,000 
per  acre.  In  practically  all  of  this  area 
damages  were  sustained  in  1913.  Under 
the  flood  law  passed  last  winter  this  bene- 
fit district  pays  one-tenth  the  cost  of  all 
construction  and  land  acquisition,  the  city 
of  Indianapolis  under  a  general  tax  pays 


45  per  cent  and  Marion  County  pays  45  per 
cent,  the  benefit  district  sharing  in  this  90 
per  cent  according  to  its  assessed  valuation 
in  the  general  taxes. 

Reduce  Flood  Velocity  to  10  Feet 

In  connection  with  lengthening  the 
bridges  it  is  proposed  to  construct  regulat- 
ing weirs  and  dams  so  as  to  reduce  the 
velocity  of  the  stream  and  to  prevent  any 
scouring  at  bridges.  The  velocity  of  the 
stream  as  estimated  by  the  city  engineer 
and  verified  by  the  United  States  Army 
engineers  would  be  practically  10  ft.  per 
second  during  extreme  floods.  This  velocity 
is  considered  excessive,  and  some  means 
must  be  provided  to  check  the  current  and  to 
prevent  the  destruction  of  river  structures. 

The  plan  on  the  east  side  is  to  provide  a 
levee  and  street  from  Tenth  Street  south 
practically  parallel  with  the  harbor  lines 
on  the  west  side.  The  city  engineer  is  of 
the  opinion  that  this  work  can  be  done 
without  much  cost  to  the  city  by  granting 
to  gravel  companies  the  privilege  of  re- 
moving and  selling  the  gravel  on  condition 
that  the  gravel  companies  will  construct 
the  levee  and  street  with  the  earth  strip- 
ping. According  to  the  plan,  it  is  proposed 
to  construct  subways  under  the  Belt  Rail- 
road north  of  Tenth  Street  and  on  the 
Crawfordsville  Road  or  Park  Drive  on  the 
east  side  of  the  river,  and  eventually  to 
build  a  subway  under  the  Belt  Railroad 
near  Raymond  Street. 

Excavation  and  Levees 

Material  in  the  bends  cut  off  by  the  re- 
alignment of  the  channel  provides  more 
than  enough  material  for  the  levee,  but  in 
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some  cases  it  has  to  be  hauled  up  to  two 
miles,  as  in  the  sub-contract  work  of  the 
T.  A.  Kearns  Company  of  Chicago,  which 
is  building  the  350,000-cu.  yd.  embankment 
from  the  northwest  end  of  the  wall  near 
Lansing  Street  and  the  street  from  Wash- 
ington Street  north  to  Belmont  Avenue. 
Four  narrow-gage  nine-car  trains  of  4-yd. 
Western  dump  cars  are  loaded  by  a  70-ton 
Bucyrus  shovel  and  handle  about  35,000 
cu.  yd.  per  month.  A  Lidgerwood  drag- 
line with  a  70-ft.  boom  hand'.ing  a  l^i-yd. 
bucket  travels  along  the  bank  and  slopes 
up  the  levee  to  the  required  line  for  the 
riprap.  Ahead  of  the  dump  made  by  the 
dirt  trains  all  excess  excavation  on  these 
slopes  is  thrown  back  into  the  levee  prism, 
the  dirt  trains  completing  the  fill  to  the 
required  heights  and  widths. 

Above  the  Belt  Railroad,  the  above  com- 
pany has  been  moving  5000  cu.  yd.  per  day 
directly  into  the  levee  with  an  electric 
dragline  operating  a  414-yd.  bucket  at  the 
end  of  a  100-ft.  boom. 

The  Marsch-Cleary-White  Company  is 
doing  all  the  work  south  of  Washington 
Street,  including  the  masonry  retaining 
walls  and  excavation  for  the  depressed 
roadway  under  the  railroads  at  Kingan  & 
Company's  plant. 

The  fill  from  Washington  Street  to  Mor- 
ris Street,  about  100,000  cu.  yd.,  is  being 
made  from  the  widening  at  the  bend  south 
of  Washington  Street  (see  drawing)  and 
that  below  Morris  Street  is  obtained  from 
the  borrow  pit  in  the  channel  change  at  the 
extreme  south  end  of  the  work.  Here  a 
Monigan  No.  2  dragline  handling  a  11/2- 
yd.  bucket  is  throwing  dirt  from  the  bor- 
row pit  directly  into  that  part  of  the  levee 
which  lies  adjacent  to  it.  About  one-fourth 
of  the  Kingan  plant  west  of  the  river  lay 
within  the  channel  lines  and  had  to  be 
wrecked  and  moved  to  the  west  of  the  flood 
walls  and  levee.  All  streets  intersecting 
the  levee  had  to  be  raised  and  the  dwellings 
fronting  these  streets  have  been  raised  to 
the  new  grades,  and  the  lots  are  being  filled 
to  the  new  elevations  ur  der  this  contract. 
This  work  affects  some  ninety-five  resident 
properties  adjoining  the  levee  but  not  con- 
demned. 

Hickey  Brothers  of  St.  Louis  are  sub- 
contractors for  building  th'>  950  ft.  of  40-ft. 
wall  opposite  Fall  Creek  by  methods  similar 
to  those  to  be  described  below. 

Wall  at  Washington  Street 

In  the  260,000-yd.  wall  at  Washington 
Street  noted  in  the  opening  paragraph  the 
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WEST   SIDE   WHITE  RIVER  FLOOD  PROTECTION 
AT  INDIANAPOLIS 

Portion  of  plant  moved  from  point  A  back  of  levee. 

methods  used  by  the  contractor,  the  Kuert 
Contracting  Company  of  Indianapolis  are 
as  follows:  The  A-frame  derricks  are 
mounted  on  a  platform  straddling  the  com- 
pleted sub-base  and  their  booms  are  long 
enough  to  command  the  whole  of  the  40-ft. 
section  opened.  Three-inch  oak  sheeting  is 
driven   by   a   Vulcan    steam   hammer   and 


braced  with  three  sets  of  10  x  10-in.  wales 
and  12  x  12-in.  cross-braces,  one  at  each 
end  and  one  at  the  center,  thus  giving 
plenty  of  room  for  excavating  with  the 
1-yd.  Hayward  grab  bucket. 

On  account  of  the  large  amount  of  water 
a  10-in.  Potts  centrifugal  pump,  belt  driven 
from  a  straight  line  Atlas  engine,  is  started 
shortly  after  the  excavation  is  begun.  The 
discharge  is  through  old  sewers  or  new 
ones  built  through  the  bank  to  the  river. 
The  piles  are  imbedded  in  18  in.  of  con- 
crete and  the  spacing  is  such  as  to  put 
only  21/2  tons  pressure  on  each  one.  Their 
principal  function  is  to  furnish  stability 
should  erosion  ever  endanger  the  founda- 
tions. 

The  material  as  excavated  cortains  an 
excess  of  fine  sand,  otherwise  it  is  consid- 
ered proper  for  concrete  and  is  delivered 
by  bucket  through  a  screen  into  a  hopper 
feeding  directly  into  a  mixer  placed  high 
enough  to  discharge  by  chute  into  the 
trench.  The  mixture  obtained  is  about 
1:2  1/2:5. 

Fill  Steel  Forms  Rapidly 

For  the  high  wall  Hydraulic  pressed 
steel  forms  are  used  in  sections  26  ft.  8  in. 
long.  As  the  total  height  of  from  28  to  31 
ft.  is  usually  poured  in  514  hr.,  some  inter- 
esting developments  in  the  way  of  hori- 
zontal pressures  have  developed.  When 
first  set  up  the  forms  tended  to  tip  toward 
the  river,  the  side  with  the  least  batter. 
To  overcome  this  %-in.  cables  were  at- 
tached to  a  deadman  to  prevent  an  addi- 
tional thrust  expected  in  the  same  direc- 
tion during  the  deposition  of  concrete. 
Contrary  to  expectations  the  first  forms 
filled  started  to  move  toward  the  bank.  For 
a  week  speculation  was  rife  among  the 
engineers  and  contractors.  Finally  it  was 
noted  that  the  eight  rods  for  each  set  of 
ribs  tying  the  two  sides  together  were  not 
all  exactly  horizontal,  on  account  of  the 
fact  that  the  holes  punched  in  the  ribs  for 
them  were  all  equally  spaced,  the  side  with 
the  least  batter  gaining  elevation  the  faster. 
l7  was  therefore  concluded  that  the  up- 
lifting component  on  the  bank  side  was 
practically  all  cared  for  at  the  base,  but 
that  the  slight  horizontal  component  to- 
ward the  bank  due  to  the  wet  concrete  at 
the  top,  which  was  transferred  by  the  rods 
to  a  higher  point  on  the  forms  on  the  river 
side  permitted  a  movement  toward  the 
shore.  Thereafter  three  %-in.  cables  were 
placed  on  the  river  side  to  anchor  each  sec- 
tion during  the  period  of  concreting. 


STIFFLEG   feeds  gravel  to    mixer  through   .SrRKRN 


tar  paper  strips  overlapped  to  exclude  GROUND  WATER 
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MATERIAL   CARS   COAST    TO    FOOT    OF   INCLINE 


BRINGING  AHEAD  SMALL  FORM  PLATES  FOR  WALL 


In  carrying  on  this  work  the  following 
r^ime  is  usually  in  force :  To-day  concrete 
is  poured  in  a  section.  To-morrow  morning 
the  plates,  of  which  there  are  sufficient  for 
IV2  sections,  are  removed,  carried  ahead 
and  placed  on  ribs  erected  the  previous  day. 
The  ribs,  of  which  there  are  enough  for 
three  sections,  on  concrete  poured  yester- 
day, are  left  until  the  second  day  before 
removing  and  re-erecting.  The  rods,  which 
are  held  by  Universal  form  clamps,  are  re- 
moved by  a  Universal  puller  and  used  again 
after  passing  through  a  small  field  straight- 
ener.  The  mixer  is  moved  forward  and  a 
new  material  track  laid  on  the  day  follow- 
ing concrete  deposition.  Every  other  day 
concrete  is  poured. 

Six  timbers  hold  the  wood  bulkheads  in 
place.  Two  at  the  bottom  are  braced  from 
4  X  4-ft.  upward  keys  left  in  the  concrete 
base.  The  remainder  are  held  by  %-in.  rods 
run  through  at  least  five  vertical  form  ribs. 

Use  Aggregate  Direct  from  River 

The  concrete  plant,  consisting  of  a  Va-yd. 
Smith  mixer  and  Insley  tower,  is  mounted 
on  a  movable  platform  with  a  raised  plat- 
form 15  ft.  above  the  mixer  platform,  to 
which  aggregate  cars  are  hauled  up  an  in- 
cline by  means  of  a  single  drum  hoist  oper- 
ated from  the  mixer  engine.  These  cars 
are  loaded  some  distance  back  on  the  bank 
of  the  river  by  a  clamshell  which  digs 
the  material  from  the  river  bed  as  needed 
and  discharges  it  over  a  screen,  whence  it 
flows  to  a  hopper  feeding  the  cars.  These 
cars  are  of  a  home-made  bottom  dump  type 
holding  %  cu.  yd.  From  the  bin  the  cars 
coast  100  ft.  to  the  foot  of  a  20-ft.  incline 
and  are  pulled  up  this  incline  by  a  hoist- 
ing engine  and  coast  to  the  foot  of  the 
mixer  platform,  where  cement  is  added. 
Double  tracks  are  laid  between  the  tem- 
porary pit  and  the  mixer.  Sixteen  men 
plus  an  engineer  and  foreman  form  the 
crew  in  pouring  the  200  cu.  yd.  in  each 
s^tion  of  form. 

\  Riprap  Laid  on  Paper  "Shingles" 

The  Marsch-Cleary-White  Company,  gen- 
eral contractors,  are  carrying  on  the  re- 
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mainder  of  the  work,  including  95,000  sq. 
yd.  of  riprapping  of  all  the  earth  levee  sec- 
tions. This  involves  laying  up  and  down 
the  slope  a  15-ft.  strip  of  1:2:4  concrete, 
4  in.  thick,  reinforced  with  No.  27  Triangle 
mesh.  The  toe  of  the  paving  ends  at  a 
point  6  to  10  ft.  below  the  river  low- water 
line.  Concrete  prepared  in  a  %-yd.  Mil- 
waukee mixer  on  the  top  of  the  levee  is  led 
down  the  slope  in  open  steel  chutes. 

To  prevent  washing  out  the  green  con- 
crete by  the  ground  water,  which  seeps  in 
rapidly  from  the  bank  side,  the  contractor 
is  using  successive  layers  of  tar  paper  laid 


■5  Mappings  Asphaliic  Cement 
■3  Layers  Asphaltic 

Saturated  Feit 
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gravity    WALL,    2300    FEET    LONG,    OBVIATES 
MOVING  CAR  BARNS  AND  POWER  STATION 


like  shingles,  only  in  the  reverse  order;  i.e., 
the  top  one  is  placed  first  with  a  lap  of  4 
in.  This  tends  to  lead  the  ground  water 
down  the  slope  to  a  point  below  the  toe  of 
the  riprap,  where  it  is  easily  pumped  out. 
The  excavation  around  the  toe  of  this  slope 
paving  is  protected  on  the  river  side  by  15- 
ft.  Lackawanna  steel  sheet  piles  driven  by 
a  2000-lb.  drop  hammer  into  the  gravel  to 
a  depth  of  about  10  ft.  below  the  surface. 
Trenches  60  ft.  long  are  dewatered  at  one 
time  and  are  allowed  to  fill  immediately 
after  all  the  slabs  have  been  placed. 

The  flood  protection  work  is  being  car- 
ried out  under  the  direction  of  B.  J.  T.  Jeup, 
city  engineer,  with  D.  C.  Hayne,  assistant 
city  engineer,  directly  in  charge  of  the  de- 
sign and  construction.  H.  B.  Mitchell  is 
resident  engineer  for  the  Marsch-Cleary- 
White  Construction  Company.  P.  E. 
Hickey,  of  Hickey  Brothers,  Thomas 
Kearns,  of  T.  A.  Kearns  Company,  and 
John  Kuert  of  the  Kuert  Contracting  Com- 
pany are  personally  in  charge  of  their  re- 
spective sub-contracts. 


New  Orleans  Record  for  Suc- 
cession of  Storms  Broken 

Over  19  Inches  of  Rainfall  in  15  Days — Drainage 

System  Temporarily  Crippled  by 

Hurricane  of  September  29 

NEW  ORLEANS  has  just  been  through 
an  extraordinary  experience  due  to  a 
rapid  succession  of  heavy  storms,  the  first 
accompanying  the  hurricane  of  Sept.  29, 
which  left  hardly  a  single  roof  in  the  city 
undamaged.  Heavy  rains  are  a  matter  of 
greater  concern  to  New  Orleans  than  to 
other  cities,  because  a  goodly  portion  of 
the  city  is  at  or  below  the  level  of  Lake 
Pontchartrain,  bounding  the  city  on  the 
north,  and  a  still  larger  area  is  below  the 

i High  Water 
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ROADWAY  ALONG  LEVEE  IS  CONTINUED  IN  SUBWAY  UNDER  RAILROADS 
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mean  level  of  the  Mississippi  River,  form- 
ing the  southern  boundary  of  the  city. 
Consequently,  all  of  the  storm  water,  as 
well  as  the  sewage,  must  be  pumped.  The 
hurricane  crippled  the  transmission  system 
between  the  power  and  the  pumping  sta- 
tions during  the  first  storm,  delaying  the 
handling  of  the  storm  water,  but  the  sub- 
sequent storms,  unaccompanied  by  destruc- 
tive winds,  were  handled  with  little  or  no 
difficulty.  A  detailed  account  of  the  ex- 
perience of  the  system  has  been  prepared 
by  George  G.  Earl,  general  superintendent 
of  the  Sewage  and  Water  Board  of  New 
Orleans,  as  a  report  to  the  board  and  cer- 
tain facts  therefrom  are  here  presented. 

Record  of  Three  Storms 

From  the  records  of  the  board  prior  to 
Sept.  29,  this  year,  it  would  appear  that  a 
rainfall  of  7  in.  or  over  in  24  hr.  was  to 


for  the  15-day  period  of  22.24  in.  These 
are  maximum  recorded  falls.  The  average 
record  of  all  the  six  gages  maintained  by 
the  board  for  the  period  was  19.24  in.,  while 
the  record  of  the  United  States  Weather 
Bureau  office  at  New  Orleans  was  19.91  in. 
for  the  same  period. 

Compared  with  this  record  it  is  inter- 
esting to  note  that  the  heaviest  recorded 
rainfall  for  any  previous  consecutive  period 
of  15  days  was  in  April  and  May,  1907, 
when  the  gages  showed  14.1  in.  Moreover 
for  any  one  calendar  month  previously  the 
maximum  was  16.1  in.,  recorded  in  Septem- 
ber, 1898. 

If  the  above  described  rainfall  had  been 
spread  uniformly  over  the  15-day  period,  it 
would  have  amounted  to  1>^  in.  per  day 
and  would  have  given  the  city  drainage  sys- 
tem no  trouble  at  all,  because  the  present 
capacity    of    pumps    discharging    into    the 


SINCE  GROUND  LEVEL  OF  NEW  ORLEANS  IS  BELOW  RIVER  ALL  DRAINAGE  AND  SEWAGE  MUST 

BE  PUMPED 

Present  pumping  capacity  can  handle  5%-in.  rainfall  on  area  of  25,000  acres  in  24  hours.  Dry 
weather  (low  is  normally  pumped  through  stations  1,  2,  3  and  5  to  Bayou  Bienvenu  and  thence  to  Lake 
Borne.     In  heavy  storms,  when  dilution  is  great,  stations  deliver  to  Lake  Pontchartrain. 


be  expected  on  an  average  of  about  once 
in  11  years,  and  that  the  average  year 
would  show  a  maximum  rainfall  in  24  hr.  of 
about  41/2  in.  Six  recording  gages  have 
been  maintained  by  the  board,  or  its  prede- 
cessor, the  Drainage  Commission,  since 
1894.  Prior  to  the  recent  storms  there 
were  only  two  which  recorded  as  much  as 
7  in.  in  24  hr.  on  any  of  these  gages.  One 
of  these,  in  1903,  recorded  9.21  in.  in  I5V2 
hr.,  and  the  other,  in  1907,  showed  8.12  in. 
in  26  hr.  Nevertheless,  in  the  period  from 
Sept.  29  to  Oct.  13,  inclusive,  this  year, 
there  were  two  storms  which  recorded  over 
7  in.  in  24  hr.,  and  between  them  was  a 
storm  which  exceeded  the  maximum  storm 
of  many  of  the  years  in  this  period. 

Specifically,  the  storm  of  Sept.  29,  1915, 
gave  a  maximum  record  of  8.36  in.  in  21 
hr.;  that  of  Oct.  12-13  showed  7.96  in.  in 
21%  hr.,  while  in  between,  on  Oct.  3,  4,  5 
and  6,  5.92  in.  fell  in  60  hr.,  making  a  total 


various  high  level  outfall  canals  is  sufficient 
to  discharge  into  said  canals  each  day  as 
much  water  as  a  3V2-in.  rainfall  precipi- 
tates upon  the  25,000  acres  of  drained  area 
of  the  city.  When  the  additional  pumps 
now  under  contract  are  installed  the  dis- 
charge capacity  will  be  equal  to  all  of  the 
precipitation  which  a  lys-in.  rainfall  in  24 
hr.  can  pour  upon  the  same  area. 

Hurricane  of  September  29 

The  hurricane  of  Sept.  29  began  on  the 
night  of  Sept.  28  with  rain  and  a  gradu- 
ally increasing  northeast  wind.  By  7 
o'clock  on  the  morning  of  the  29th  the  wind 
had  reached  a  velocity  of  40  miles  an  hour 
and  increased  gradually  until  the  maximum 
steady  blow  of  80  miles  was  reached  be- 
tween 5  and  5.30  in  the  afternoon.  At  7 
o'clock  that  morning  the  drainage  system 
was  operating  normally.  The  first  indica- 
tion of  trouble  was  at  10.50  a.  m.  when 


heavy  short-circuits  occurred.  These  con- 
tinued with  increasing  frequency  during 
the  day  until  at  5  o'clock  in  the  evening, 
when  the  storm  was  at  its  height,  the 
short-circuiting  and  destruction  of  trans- 
mission lines  caused  the  shutting  down  of 
the  pumping  stations.  When  final  shut- 
down came  the  water  on  the  suction  side 
of  the  stations  stood  at  various  levels  from 
19.2  to  22.0  CD.,  indicating  the  flooding  of 
large  portions  of  the  city,  since  much  of 
it  is  at  elevation  20.  While  linemen  were 
kept  on  duty  all  night,  little  could  be  done 
until  Thursday  morning.  By  extraordinary 
efforts,  Station  3  was  put  in  operation  by 
noon  and  Stations  6  and  7  by  7  o'clock  of 
the  evening  of  Sept.  30.  At  8.40  on  Oct.  1 
Station  7  was  in  operation  and  the  re- 
mainder were  thrown  into  service  shortly 
thereafter. 

Drainage  water  to  be  handled,  however, 
came  not  only  from  the  rainfall  but  from 
the  lake,  the  levees  being  overtopped  by 
several  inches  at  several  places.  For  this 
reason  Mr.  Earl  joins  with  the  chief  engi- 
neer of  the  Orleans  Levee  Board  in  urg- 
ing that  the  levees  be  raised  in  order  to 
protect  the  city  beyond  question  from  lake 
tides.  The  Sewage  and  Water  Board  is 
constructing  its  own  outfall  pumping  sta- 
tions with  a  view  to  being  able  to  maintain 
them  in  operation  with  a  maximum  water 
elevation  of  30  CD.  on  the  discharge  side. 
The  maximum  attained  in  this  storm  was 
26.2. 

By  Friday  night  the  area  between  the 
two  navigation  canals  was  practically  free 
of  water,  and  by  Saturday  night,  Oct.  2, 
most  of  the  water  had  been  removed  from 
the  large  low  area  above  the  New  Basin 
Navigation  Canal  and  back  of  Clara  Street. 
A  portion  of  the  city,  however,  which  is 
very  sparsely  settled,  was  not  relieved  of 
water  until  Wednesday,  Oct.  6,  despite  the 
fact  that  the  pumping  stations  were  oper- 
ated continuously  from  the  afternoon  of 
the  day  following  the  storm.  This  was  due 
to  the  crevasses  and  overtopping  of  the 
levees. 

Remedies  Proposed  for  Transmission 
Line  Troubles 

As  a  cure  for  the  transmission  line  inter- 
ruptions, it  has  been  proposed  that  the 
lines  be  put  underground.  This  proposal 
Mr.  Earl  considers  and  dismisses  as  being 
prohibitive  from  the  standpoint  of  cost. 
Moreover,  such  systems  are  subject  to 
trouble  no  less  than  overhead  lines,  par- 
ticularly where  heavy  rainfalls,  as  is  the 
case  in  New  Orleans,  completely  saturate 
the  ground.  Stations  operated  independ- 
ently by  steam  power  have  also  been  urged, 
but  taking  into  consideration  all  of  the 
facts,  Mr.  Earl  believes  the  present  system 
is  more  certain  to  give  satisfactory  results 
than  any  proposed. 

Reviewing  these  storms,  in  conjunction 
with  the  fact  that  there  was  a  sustained 
wind  velocity  of  over  80  miles  an  hour, 
and  velocities  up  to  120  and  130  miles  in 
gusts,  with  a  lake  level  of  26.2  CD.  (Cairo 
datum),  whereas  previous  wind  velocities 
have  not  exceeded  70  miles  an  hour  and 
lake  elevations  have  not  been  above  25.7, , 
the  report  concludes  that  a  repetition   of  ^ 
these  conditions  in  the  near  future  is  im- 
probable.     Mr.    Earl,    therefore,    believes  | 
that  the  citizens  of  New  Orleans  ought  to' 
feel  confident  that  they  can  proceed  with 
the    rapid    development    now    in    progress 
without  any  question  as  to  the  probability 
of  properly  handling  the  drainage. 
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Ten  and  Three-Quarters  Miles  of  36-Inch  Riveted- 
Steel  Pressure  Line  Built  on  Sooke  Work 

Efficient  Workshop  Fabricated  Sections  from  the  Plate  for 
the  Pipe    Line  of  Victoria's    New  Water  Supply  System 

By  BOYD  EHLE,  M.  Am.  Soc.  C.  E. 

Of  the  Sanderson  Bi  Porter  Engineering  Staff — Resident  Engineer,  Sooke 

Lake  Water  Supply  System 


THE  NEW  Sooke  Lake  water  supply  sys- 
tem for  Victoria,  B.  C,  has  been  de- 
scribed in  a  number  of  articles  in  the  Engi- 
neering Record.  In  two  articles  by  the 
writer,  in  the  issues  of  Oct.  2,  page  406,  and 
Oct.  23.  page  507,  the  general  features  of 
the  system  were  described,  some  costs  were 
stated  and  special  attention  was  given  to 
the  method  of  building  the  27-mile,  42-in. 
concrete  flow  line.  The  lower  end  of  the 
line,  as  described  in  the  first  of  the  articles 
just  referred  to,  is  composed  of  riveted- 
steel  pipe,  10^4  miles  long,  36  in.  in  diam- 
eter, made  from  both  5/16-in.  and  %-in. 
plate.  Of  the  total  length  of  56,677  ft. 
20,137  are  of  the  thinner  and  the  remainder 
of  the  thicker  plate.  This  article  will  be 
devoted  to  a  description  of  the  fabricating 
plant  and  of  the  construction  of  the  steel 
line.  Some  data  will  also  be  given  as  to  the 
cost  of  the  work. 

Beginning  of  Work 

Only  2685  ft.  of  the  %-in.  pipe  had  been 
laid  by  the  original  contractors  prior  to 
closing  their  work.  They  had  erected  a  shop 
at  Thetis  Cove,  Esquimalt  Harbor,  and 
started  to  make  pipe.  About  3000  ft.  in 
various  stages  of  completion  was  worked  on, 
none  of  which  was  accepted  by  the  engi- 
neers. This  pipe  was  later  made  over  by 
the  succeeding  contractor  at  greater  coat 
than  using  the  plain  plate.  The  plate  came 
from  Pittsburgh  around  South  America  in 
tramp  steamers  to  Esquimalt  Harbor  and 
was  lightered  to  the  shop  wharf,  where  it 
was  unloaded  by  derrick  onto  tram  cars  and 
stored  in  a  plate  shed  at  the  end  of  the  shop. 

Upon  the  failure  of  the  original  con- 
tractor, the  city  relet  the  fabrication  and 
laying  of  the  riveted  pipe  to  the  Burrard 


Engineering  Company,  Ltd.,  of  Vancouver. 
This  company  was  associated  with  Angus 
McDonald,  an  experienced  pipe  maker,  who 
brought  over  his  plant  and  trained  organi- 
zation from  Barnet  to  the  shops  purchased 
from  the  receiver  for  the  former  contractor, 
and  personally  supervised  the  fabrication 
of  the  pipe  with  excellent  results. 

Trenching  and  backfilling  the  pipe  was 
done  by  day  labor  under  the  engineer's 
supervision.  The  minimum  depth  of  cover 
for  the  pipe  was  I1/2  ft.,  but  in  the  streets 
and  roads  it  was  necessary  to  go  deep 
enough  through  the  hills  to  conform  to  the 
projected  regrading.  Jackhammer  drills, 
using  air  from  gasoline  compressors,  were 
used  in  the  rock  trenching. 

Pipe 

The  plate  for  the  pipe  was  of  open-hearth 
flange  steel  and  the  rivets  of  open-hearth 
extra-soft  steel,  according  to  the  standards 
of  the  American  Society  for  Testing  Ma- 
terials. Pioneer  mineral-rubber  pipe  coat- 
ing was  used  at  first  and  later  Geneseo, — 
about  6  lb.  per  foot  of  pipe. 

The  5/16-in.  plates  were  68  x  117%  in. 
and  68  x  1193^  in.;  the  %-in.  plates  68  x 
118  in.  and  68  x  120  V2  in.  for  inside  and 
outside  courses.  The  pipe  was  fabricated 
in  four  courses — about  22  foot  lengths — 
for  straight  pipe.  The  rivet  holds  were 
punched  and  then  reamed  to  size.  Longi- 
tudinal seams  were  lap-joint  double-riveted 
and  girth  seams  single-riveted. 

Split  calking  was  done  inside  and  out  at 
all  seams  with  air  hammers.  The  plate  in 
all  cases  was  tightly  bolted  up  and  the  con- 
tractor used  an  air  hammer  on  the  longitu- 
dinal seams  to  lay  up  tight  the  edge  of  the 
plate.     There  were  two  templates  for  the 


5/16  and  for  the  %-in.  straight  pipe,  and 
three  special  templates  for  each  size  plate 
to  give  V2,  1  and  IVi-deg.  cuts  for  the  curve 
pipe.  These  special  templates  were  prick 
punched  on  the  plate,  while  the  standard 
templates  were  clamped  to  the  plate  for 
punching.  Filler  pipe  were  cut  to  length 
at  the  shops  and  rushed  out  to  the  pipe  lay- 
ing as  soon  as  the  closure  distance  to  the 
curve  points  could  be  closely  measured. 

Shop 

Electric  motor  drive  was  used  in  the 
shop.  Plate  was  taken  from  the  storage 
piles  on  either  side  of  a  tram  track  by  an 
overhead  traveling  crane  with  an  air  hoist, 
attached  to  a  trolley  on  the  lower  flange  of 
the  crane  girder,  and  loaded  to  a  flat  car  for 
delivery  to  the  shop.  At  the  entrance  of  the 
shop,  the  plate  passed  to  the  scarfing  anvils. 
It  was  then  lifted  and  passed  to  the  punches 
by  an  overhead  hanging  track,  after  the 
template  was  clamped  to  it.  These  punches 
were  offset  so  that  the  nearer  one  worked 
on  the  narrow  side  of  the  plate  and  next  on 
the  wider  without  any  shifting  sidewise. 
From  the  punches  the  plate  was  sent  di- 
rectly ahead  on  rollers  to  the  bending  rolls. 
The  rivet  holes  were  reamed  and  the  ring 
course  sent  to  the  first  riveting  bull,  rivet- 
ing the  longitudinal  seams.  The  edges  of 
the  longitudinal  seam  were  hammered  tight 
and  the  course  passed  ahead  to  the  assem- 
bling bull,  which  was  hung  from  an  over- 
head trolley  to  serve  two  depressed  assem- 
bling tracks.  The  pipe  was  hoisted  by  an 
air  lift  to  a  truck  with  a  swivel  mounting, 
for  turning  the  pipe  at  right  angles,  after 
which  it  was  pushed  out  to  the  calking  shed 
at  the  end  of  the  shop.  The  method  of  as- 
sembling the  curve  pipe  is  shown  in  a  draw- 
ing. 

At  the  end  of  the  calking  shed,  the  pipe 
was  immersed  in  the  horizontal  dipping 
tank  for  about  one-half  hour.  It  was  then 
hoisted  to  an  inclined  position  for  draining 
and  rolled  out  on  the  storage  trestle  to  dry. 
The  pipe  was  loaded  at  the  end  of  this 
trestle  on  trucks  hauled  by  horses  for  de- 
livery to  the  line.  Each  special  was  marked 
with  the  station  number  to  insure  delivery 
to  the  proper  point.  All  nozzles  and  fittings 
for  air  valves  or  blowouts  were  riveted  on 
in  the  shop. 

Laying 

The  pipe  laying  was  subcontracted  to 
Messrs.  Riley  and  Pratt,  experienced  sub- 
contractors in  such  work,  who  handled  their 
part  effectively.  Portable  gasoline  com- 
pressors and  air  tools  were  used  for  the 
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Table  1 — Cost  op   36-Inch   Steel  Pbesscbe  Link 

36,540  Ft.  op  %-In.  Plate  ;  20,137  Ft. 

OP  5/16-lN.  Plate 

(From  engineers'  cost  accounts) 

%-In.  B/16-In. 

Plato    $3.35  $2.74 

Rivets 0.28  0.18 

Hauling    0.205  0.165 

Fabrication     0.668  0.668 

Laying 0.366  0.366 

Miscellaneous     0.407  0.407 

$5,276  $4,526 


field  riveting  and  calking.  The  pipe  was 
rolled  to  the  trench,  and  lifted  and  jointed 
by  means  of  a  tripod  derrick  having  hand 
winch  power.  Rivets  were  driven  from  the 
inside,  using  a  hammer  "hold  up"  on  the 
outside  of  the  pipe  held  by  a  chain.  Drop 
holes  for  delivering  the  rivets  inside  the 
pipe  were  cut  with  a  field  hand-punch  and 


Terminals  the  Need  of  Inland 
Water  Transportation 

Ford,  Bacon  &  Davis  in  New    Orleans  Report  Tell 
What  Must  Be  Done  to  Revive  Missis- 
sippi River  Traffic 

THE  NECESSITY  for  radical  improve- 
ments in  inland  water  terminals  in  or- 
der to  realize  the  possibilities  of  inland 
water  transportation  has  been  repeatedly 
emphasized  by  proponents  of  such  trans- 
portation. It  was  one  of  the  points  made 
by  Capt.  John  H.  Bernhard  in  his  ex- 
tensive discussion,  abstracted  in  the  Engi- 
neering Record  of  Sept.  11,  page  332. 
Ford,  Bacon  &  Davis,  engineers,  in  a  sec- 
tion of  their  report  to  the  Board  of  Com- 
missioners  of  the   Port  of   New   Orleans 


CONCRETE   SADDLES   ON   I-BEAMS   CARRY  STEEL   PIPE   ACROSS   DRAWS 


threaded  for  screw  plugs.  All  bell  hole  ex- 
cavation and  unwatering  was  done  by  the 
city  and  the  contractor  was  never  delayed 
by  such  work. 

The  costs  are  given  in  Table  1,  while 
Table  2  gives  the  wage  scale. 

The  work  was  done  under  the  direction  of 
C.  H.  Rust,  Mem.  Am.  Soc.  C.  E.,  city  engi- 


Table   2 — Wage  Scale,  Riveted  Pipe  Work 

Per  9  hr. 

Foreman    $7.00 

Layer  out 5.00 

Punchman     3.50 

Punch  helper 3.00 

Scarfer    4.00 

RoUman     3.50 

Riveter    4.00 

Rivet  heater    3.25 

Holder  on  and  bolting  up 3.00  to  3.50 

Bucker  up    3.00  to  3.50 

Calker  4.50 

Dipping  tankman 3.00  to  3.50 

Machinist    5.00 

General  helper 3.00 

Rounder  up 3.50 

Watchman    , 3.00 

Field  Work 

Foreman     7.00 

Bull  gang  foreman,  $5.50  ;  two  at  $3.25  ;  two  at  $3.50 

Riveting  gun  man 4.75 

Rivet  heater    3.75 

Calker    5.00 

Bucker  up    4.00 

Compressor    engineer 4.75 


neer  and  water  commissioner  of  Victoria, 
B.  C.  Wynn  Meredith,  Mem.  Am.  Soc.  C. 
E.,  a  member  of  the  firm  of  Sanderson  & 
Porter,  New  York  and  San  Francisco,  was 
consulting  engineer,  and  the  writer  resident 
engineer. 

Land  Borings  in  Chicago  with  a  drill- 
ing machine  cost  $1.94  per  foot  for  five 
holes  aggregating  151  ft.  The  holes  were 
made  through  brick  paving,  concrete  slabs 
and  frozen  ground  in  February.  In  two 
cases  wells  from  6  to  13  ft.  deep  had  to  be 
dug  to  cut  through  lower  concrete  slabs  and 
to  remove  boulders.  One  shallow  boring 
of  56  ft.  and  six  deep  borings  for  bridge 
foundations,  all  three  totaling  795  ft.,  cost 
12.46  per  foot. 


on  the  New  Orleans  Ship  Canal  and 
Terminal,  go  into  the  subject  in  more  de- 
tail, setting  forth  the  essentials  of  all- 
eflicient  water  terminals.  They  deplore  the 
fact  that  while  the  Government  improves 
waterways  it  does  little  to  supply  terminal 
facilities.  They  urge  public  ownership  of 
the  waterfronts,  and  better  development  of 
them.  They  hold  that  to  bring  back  river 
navigation  in  the  Mississippi  Valley  every 
port  town,  large  and  small,  must  build  suit- 
able terminal  facilities.  These  notes  are 
taken  from  the  report. 

Cheap  Transshipment  Imperative 

The  realization  of  cheap  transportation 
lies  in  the  facilities  for  loading  and  unload- 
ing and  the  transshipping  of  freight  from 
one  carrier  to  another;  the  ability  to  trans- 
fer a  commodity  from  a  water  carrier  to  a 
railroad,  or  vice  versa,  and  the  quick  and 
cheap  delivery  of  this  commodity  to  the 
consignee.  A  study  of  this  subject  clears 
up  the  mystery  supposed  to  surround  the 
decline  of  the  inland  water  transportation 
in  the  United  States,  especially  that  on 
the  Mississippi  River,  as  a  more  effective 
method  of  competition  than  the  cutting  of 
rates  has  been  the  refusal  of  the  railroads 
to  co-operate  with  water  lines  in  the 
handling  of  freight.  Inasmuch  as  a  great 
proportion  of  traffic  does  not  originate  or 
find  its  destination  immediately  along  the 
river  banks,  it  is  imperative  that  they 
should  have  the  co-operation  of  the  rail- 
roads. This  the  railroads  have  refused  and 
the  public  has  been  slow  to  furnish  by 
necessary  legislation  and  by  publicly  owned 
terminals.  At  the  terminals  on  the 
Mississippi  system  especially,  there  is  a 
conspicuous  lack  of  co-ordination  between 
the  railroads  and  water  lines. 

It  is  possible  at  several  Lake  Erie  ports 
for  a  vessel  to  discharge  10,000  tons  of 
iron  ore  into  cars,  load  10,000  tons  of  coal 
from   cars   and   clear  within   twenty-four 


hours  of  its  entrance.  The  cost  of  coaling 
a  boat  from  Memphis,  Tenn.,  under 
ordinary  conditions  equals  the  cost  of  load- 
ing coal  at  Conneaut,  delivering  this  at 
Duluth,  a  distance  of  889  miles,  and  un- 
loading it.  For  moving  this  coal  in  port 
about  60  ft.  there  is  a  terminal  charge  ap- 
proximately equal  to  the  cost  per  ton  of 
transporting  the  coal  from  Pittsburgh  to 
Memphis,  a  distance  of  about  1200  miles. 
The  neglect  of  harbor  facilities  renders 
necessary  the  large  crew  of  the  river 
packet,  and  enormously  increases  the  cur- 
rent expenses  and  fixed  charges  per  ton- 
mile  of  freight  carried  on  account  of  the 
length  of  time  the  boat  is  delayed  in  port. 

Federal  Aid  Lacking 

The  Federal  Government  constructs  or 
improves  waterways,  deepening  channels 
and  building  revetments  and  breakwaters, 
but  does  not,  in  general,  supply  terminal 
facilities.  These  are  usually  provided,  if 
they  are  to  be  had  at  all,  by  various  agen- 
cies or  by  State  or  local  authorities.  In 
the  past  the  public  has  left  this  important 
development  largely  to  the  railroads  and 
certain  private  interests,  but  a  complete  co- 
ordination of  all  means  of  transportation 
centering  in  a  city  cannot  be  had  between 
a  large  number  of  such  private  interests. 

The  ideal  plan  for  a  modem  port  would 
undoubtedly  be  to  stop  all  railroads  at  a 
certain  line  or  zone  outside  the  city  and 
then  turn  the  freight  over  to  a  publicly 
owned  belt  railroad  for  delivery  to  con- 
signees or  co-ordination  with  the  other 
carriers  for  further  shipment.  Under  this 
plan  the  belt  line  and  all  necessary  ware- 
houses and  docking  facilities  would  be 
publicly  owned  and  operated  on  a  basis 
of  actual  cost  of  service,  giving  shipper 
and  carrier  absolutely  the  same  treatment. 
So  ideal  a  system  would  save  millions  of 
dollars  of  duplication  of  service  and  plant 
— the  most  wasteful  phase  of  the  present- 
day  commercial  operations. 

Industrial  Terminals 

There  is  another  and  more  important 
consideration  for  the  public  ownership  of 
port  facilities,  and  that  is  that  such  facili- 
ties are  no  longer  desired  simply  for  the 
transshipment  of  freight  passing  through 
a  port,  but  are  needed  in  the  service  of  a 
manufacturing  and  industrial  terminal  as 
well.  The  former  type  of  port  is  especially 
useful  to  a  great  section  of  the  country 
served,  while  the  latter  means  a  direct 
and  permanent  gain  to  the  city  or  com- 
munity owning  the  port.  Through  the 
industrial  type  of  terminal  raw  goods  pass 
into  the  city  to  be  manufactured,  and  the 
finished  articles  pass  out.  In  its  highest 
form  such  a  terminal  is  really  an  industrial 
area  fed  by  railroads  at  the  rear  and  ves- 
sels on  the  waterfront. 

Essentials  of  such  industrial  terminals 
are  (1)  cheap  land  for  manufacturing  and 
storage  sites,  (2)  cheap  rentals,  (3)  cheap 
power,  (4)  cheap  food  supplies,  (5)  satis- 
factory banking  facilities,  (6)  street  and 
industrial  railroad  services  and  connec- 
tions, (7)  satisfactory  health  conditions, 
(8)  schools  and  churches,  and  (9)  satis- 
factory labor  market. 

What  Is  Needed 

The  harbor  of  New  Orleans  in  general 
meets  all  the  requirements  of  an  industrial 
terminal  and  a  river,  rail  and  ocean  port. 
New  Orleans  is  only  one,  however,  in  a 
chain  of  river  terminals  from  St.  Paul  and 
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Minneapolis  on  the  Mississippi  River, 
Pittsburgh  on  the  Ohio  River  and  Omaha 
on  the  Missouri  River  to  the  Gulf  of 
Mexico.  As  a  step  in  bringing  back  river 
navigation  everj-  port  town,  large  and 
snudl,  must  build  facilities  to  handle 
freight  between  water  and  rail  so  that  the 
water-borne  traffic  can  be  delivered  to  the 
warehouse  of  the  buyer  or  picked  up  at 
the  factorj'  the  same  as  rail  traffic.  There 
should  be  developed  certain  river  terminals 
300  or  400  miles  apart  for  the  long  hauls 
which  the  river  is  particularly  adapted  to 
make,  and  these  should  be  publicly  owned 
and  operated,  their  equipment  consisting 
of  (1)  floating  and  stationary  wharves 
with  unloading,  loading  and  conveying  ma- 
chinerj';  (2)  terminal  industrial  basins 
where  required;  (3)  terminal  railroad 
yards;  (4)  belt  railroads;  (5)  spur  rail- 
roads extending  back  from  the  wharf  front 
at  right  angles  to  the  river  and  longi- 
tudinal belt  trackage — these  spurs  to  be 
of  such  length  as  to  connect  with  the  main 
trunk-line  railroad  and  in  such  position  as 
to  serve  existing  and  proposed  industries; 
(6)  car-lighterage  or  car-ferry  equipment 
for  loading  direct  from  car  to  barge 
simultaneously  with  the  loading  from 
wharves;  (7)  freight  lighterage  equipment 
consisting  of  small  barges  used  in  the  col- 
lection of  freight;  (8)  warehouses,  eleva- 
tors and  storage  yards;  (9)  manufactur- 
ing lofts;  (10)  drydocks,  and  (11)  paved 
motor  roadways  behind  the  wharves  and 
over  the  entire  wharf  front  to  supplement 
the  belt-railroad  service. 
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How     Quantity     Competition 
Can  Be  Eliminated 

H.  M.  Saumenig  Tells  Engineers  of  Chicago  Asso- 
ciation of  Commerce  About  Americanization 
of  English  Quantity  Methods 

LITTLE  DOUBT  exists  in  the  minds  of 
many  contractors  that  our  present 
method  of  duplicating  quantities  by  each 
contractor  in  preparing  estimates  on  com- 
petitive building  work  is  so  wasteful  that 
it  will  have  to  be  revised  at  no  distant  time, 
according  to  H.  M.  Saumenig,  who  pre- 
sented recently  his  solution  before  the  en- 
gineers' division  of  the  Chicago  Associa- 
tion of  Ck)mmerce.  It  is  an  Americaniza- 
tion of  the  English  quantity  methods.  Mr. 
Saumenig  would  apportion  the  division  of 
the  work  on  a  building  between  architect, 
quantity  surveyor  and  contractor  as  follows : 

The  architect  should  prepare  the  plans  and 
specifications,  and  the  quality  of  the  work 
contemplated  should  be  absolutely  deter- 
mined by  him.  The  quantity  of  work 
should  be  determined  by  a  go-between 
— the  quantity  surveyor — whose  function 
it  should  be  accurately  to  prepare  the  quan- 
tities; to  see  that  the  architect's  conception 
as  to  quality  and  quantity  is  correctly  con- 
veyed to  the  bidders;  and  to  adjust,  with 
the  co-operation  of  the  architect,  any  pos- 
sible contradictions  or  obscurities  in  the 
plans  and  specifications  which  present-day 
speed  and  high-pressure  methods  make  lia- 
ble. Finally,  the  determining  of  unit 
prices  and  the  execution  of  the  actual  con- 
struction should  be  by  the  general  con- 
tractors and  subcontractors  under  the  ar- 
chitect's supervision. 

The  adoption  of  the  English  quantity 
system  in  its  entirety,  stated  Mr.  Saume- 
nig, under  which  the  owner  pays  direct  for 
the  cost  of  the  quantities,  is  impractical  in 
this  country,  for  the  present  at  least.    You 


can  all  picture  to  yourselves  the  wail  of 
anguish  which  the  average  owner  would 
give  if  it  were  even  suggested  to  him  that 
we  have  quantities  prepared  on,  say,  an 
office  building  to  cost  $1,000,000,  the  quan- 
tities for  which  might  cost  at  least  IV^  per 
cent. 

Deal  with  Contractor 

The  only  manner,  in  Mr.  Saumenig's 
opinion,  in  which  the  quantity  system  can 
be  inaugurated  here  is  by  dealing  directly 
with  the  subcontractors.  This  plan  would 
involve  the  least  number  of  difficulties,  as 
the  subcontractor  now  pays  for  the  cost  of 
the  quantities  any  way,  either  in  preparing 
them  himself,  personally,  or  by  employing 
one  or  more  estimators.  Where  he  does 
it  himself  he  is  taking  time  away  from  the 
direct  supervision  of  work  actually  in  con- 
struction, and  slighting  generally  other 
features  of  his  business  which  are  of  equal 
importance.  Where  he  employs  estimators 
their  salaries  represent  very  tangible  and 
substantial  overhead.  Representative  con- 
cerns engaged  in  building  construction  are 
quick  to  realize  that  such  a  system  as  that 
proposed  would  ultimately  tend  to  reduce 
this  overhead,  stabilize  their  profits,  curb 
wildcat  bidding  and  unreasonable  competi- 
tion, enable  them  to  bid  on  more  work  at 
less  cost,  and  eliminate  losses  due  to  errors 
in  quantities. 

Competition  in  prices  is  legitimate. 
Competition  in  quantities — our  present 
system — is  absurd  and  never  can  and  never 
will,  in  any  way,  change  the  fact  that  a 
certain  definitely  fixed  quantity  of  labor 
and  material  is  necessary  to  complete  any 
contract.  There  can  be  no  legitimate  com- 
petition in  taking  off  quantities,  except 
that  unfortunate  kind  which  bidders  make 
for  themselves  when  they  take  off  too  much 
or  too  little. 

Any  credit  man  or  surety  company  would 
vouch  for  the  statement  that  sub- 
contractors generally  are  considered  among 
the  worst  credit  risks.  The  percentage  of 
failures  are  due  not  so  much  to  mismanage- 
ment as  to  incorrect  estimating.  Of  the 
failures  due  to  mismanagement  most  of 
these  can  be  directly  traced  to  the  excessive 
amount  of  time  spent  in  preparing  quanti- 
ties and  the  consequent  neglect  of  super- 
vision of  actual  work  in  progress. 

The  Owner  Pays 

It  is  entirely  obvious  that,  in  the  long 
run,  the  economic  debt  which  is  being 
rolled  up  by  present  wasteful  estimating 
methods  is  inevitably  paid  by  the  ultimate 
consumer,  the  owner.  General  losses  in 
any  one  line  of  business  endeavor  cannot 
fail  to  affect  the  final  selling  prices  in  that 
particular  trade.  These  losses  in  building 
construction  represent  the  gross  of  all  the 
quantities  left  out  of  all  sub-bids,  plus  the 
bad  debts  of  material  men,  plus  general 
contractors'  and  subcontractors'  failures. 
A  great  proportion  of  all  these  wastes  is 
directly  traceable  to  faulty  quantities  and 
needless  duplication  of  estimating. 

An  owner  only  deceives  himself  when  he 
believes  that  he  is  getting  something  for 
nothing.  No  amount  of  inspection  or  bond- 
ing will  make  a  cheap  building  good  or  in- 
duce a  subcontractor,  who  is  endeavoring 
to  save  money  at  the  expense  of  the  job,  to 
put  in  all  that  is  called  for. 

The  adoption  of  the  quantity  system 
would  reduce  the  cost  of  building  construc- 
tion in  three  ways:  First,  a  large  part  of 
the  present  excessive  and  unproductive 
overhead  expense  caused  by  wasteful  esti- 


mating methods  would  certainly  be  saved; 
second,  the  subcontractors,  who  now  spend 
much  of  their  time  in  preparing  quantities, 
would  be  more  free  to  devote  themselves  to 
effecting  economies  in  the  conduct  of  their 
building  operations  and  the  actual  super- 
vision of  construction;  third,  the  system 
would  obviate  the  necessity  of  adding  to 
bids  a  sum  for  contingencies  in  order  to 
cover  possible  errors  in  estimating.  Mr. 
Saumenig  is  of  the  opinion  that  a  very 
good  definition  of  the  word  "contingen- 
cies," as  used  by  subcontractors  generally 
in  their  estimates,  would  be  "Cost  of  es- 
timating the  jobs  I  didn't  get." 

Eliminate  "Guesstimating" 

When  real  estimating  shall  have  super- 
seded "guesstimating"  general  contractors 
and  subcontractors  as  a  body  will  have 
made  a  substantial  step  forward  toward 
stable  and  legitimate  profits,  the  architect 
will  have  obtained  a  better  finished  job 
that  will  more  nearly  represent  his  original 
conception,  and  the  owner  will  have  re- 
ceived what  he  paid  for. 

It  is  unfortunate  indeed  that  the  build- 
ing industry,  handling  as  it  does  such  a 
large  proportion  of  the  output  of  the  steel, 
glass,  paint,  lumber  and  slate  trades,  and 
practically  all  of  the  output  of  the  cement, 
burnt-clay  and  cut-stone  trades,  should  be 
thus  handicapped.  On  the  authority  of  a 
number  of  the  surety  companies,  who  are 
at  present  underwriting  contractors'  bonds, 
it  may  be  stated  that  the  successful  inau- 
guration of  such  a  system  as  the  one  under 
discussion  could  not  fail  to  stabilize  the 
building  business  generally,  and  should 
tend  largely  to  reduce  the  item  which  bid- 
ders now  feel  called  upon  to  add  in  order 
to  cover  contingencies. 

The  objection  may  be  advanced  by  some 
subcontractors  that  their  smaller  and  per- 
haps less  capable  competitors,  under  such 
circumstances,  would  be  placed,  as  far  as 
the  quantities  are  concerned,  on  the  same 
basis  as  themselves.  This  is  true.  It  is 
also  true,  however,  that  no  subcontractor 
ever  made  money  by  under-estimating  his 
quantities,  and  the  contracts  that  respon- 
sible subcontractors  now  lose,  other  things 
being  equal,  usually  go  to  some  one  who 
has  left  out  something.  This  could  not  oc- 
cur under  the  quantity  system.  We  hear 
of  many  instances,  these  days,  of  work  be- 
ing let  for  less  than  cost.  What  is  the  re- 
sult? The  sub-bidders,  whose  quantities 
were  assumably  correct,  are  stigmatized  as 
highwaymen  and  robbers,  and  the  job  is 
completed,  perhaps,  by  the  surety  company 
which  furnished  the  bond.  As  a  possible 
consequence  there  is  a  new  bankrupt  added 
to  the  already  long  list.  This  situation 
does  not  help  the  responsible  bidder  who 
rightfully  deserved  the  contract  and  who 
would  probably  have  secured  it  had  it  not 
been  for  his  competitor's  errors  in  quanti- 
ties. 

Mr.  Saumenig  is  of  the  opinion  that  the 
majority  of  financially  responsible  and 
competent  general  contractors  and  subcon- 
tractors in  Chicago  would  much  rather  see 
more  competition,  with  all  bidders  figuring 
on  the  same  quantities,  than  to  be  "up 
against"  the  haphazard  methods  now  in 
vogue,  where  the  successful  bidder  is  fre- 
quently the  one  who  has  succeeded  in  leav- 
ing out  the  most  items. 


Japan's  Railway  Mileage  amounted  to 
5944  miles  on  March  31,  according  to  a 
recent  consular  report.  There  was  a  gain 
of  265  miles  during  the  fiscal  year  1914-15. 
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Wire   Cables  of   Various  Types   and  Materials 
Tested  by  U.  S.  Bureau  of  Standards 

Methods  of  Preparing  Specimens  for  Test  Described — Results 
of    Different   Groups    Show  Wide    Variations  of  Strength 


TESTS  of  wire  cables  in  three  extensive 
series  have  been  completed  by  the 
U.  S.  Bureau  of  Standards  in  a  practical  in- 
vestigation carried  on  mainly  for  the  Isth- 
mian Canal  Commission.  The  following  de- 
scription of  the  preparation  of  the  test 
specimens  and  tables  giving  the  results  of 
tensile  tests  of  165  cables  in  series  3,  rang- 
ing in  diameter  from  ^4  in.  to  1^/2  in.,  is 
taken  from  data  furnished  by  the  bureau. 

Preparation  of  Specimens 

In  making  a  tensile  test  it  is  essential  to 
insure  unity  of  action  of  the  strands  and 
component  wires,  that  the  cable  be  free  from 
bends,  that  the  pulling  force  be  truly  axial 
and  that  the  strands  and  wire  be  firmly  held 
at  the  ends.  A  number  of  grips  and  end 
sockets  have  been  devised  to  attain  as  high 
an  efficiency  for  the  combined  strength  of 
the  individual  wires  as  practicable  and  the 
simultaneous  rupture  of  as  many  of  the 
strands  as  possible.  The  length  of  speci- 
men is  important,  many  engineers  advising 
25  ft.  or  longer,  but  practical  considerations 
fixed  the  length  of  specimens  used  at  about 
6  ft.  6  in. 

Zinc  sockets  were  used  throughout  in 
making  the  tests.  The  cables  were  pre- 
pared for  making  these  sockets  by  first 
wrapping  lightly  for  an  inch  or  two  with 
soft  wire,  both  at  the  ends  and  at  points 
varying  from  5y2  to  9  in.  or  more  from  the 
ends  according  to  the  length  of  the  socket. 
After  winding,  the  cable  was  inserted  in  the 
molds,  the  ends  were  unraveled,  the  rope 
core  was  removed  and  the  separate  wires 
were  wiped  clean  with  waste  and  gasoline. 


In  the  larger  sizes  unusual  care  is  required 
in  the  cleaning,  as  even  a  slight  amount  of 
grease  or  rope  lubricant  causes  slipping  at 
high  stresses.  The  cable  may  be  dipped  in 
a  strong  solution  of  caustic  soda,  or  for  a 


Exttnshn  Piece 


Upper  Cross  liead-^ 


^^TopBkxks 
split  Socket  Block 


which  is  held  in  a  vertical  frame  that  keeps 
the  cable  concentric  with  the  axis.  These 
sockets  fit  into  wedge-shaped  recesses  in 
the  machine  heads,  as  shown  in  the  accom- 
panying drawing.  In  the  tests  of  the  Mi-in. 
cables  more  than  50  per  cent  failed  at  or 
near  the  sockets.  In  the  majority  of  cases 
this  was  due  to  the  overheating  of  the  small 
wires,  and  care  should  be  taken  to  have  the 
spelter  no  warmer  than  is  necessary.  A 
number  of  experiments  showed  that  better 
breaks  can  be  obtained  for  small-diameter 
ropes  by  simply  unwinding  the  strands  and 
bending  each  strand  back  upon  itself  with- 
out further  bushing. 

Description   of   Specimens — Results   of 
Tests 

The  165  cables,  for  which  results  are 
here  given,  varied  in  diameter  from  V4  in. 
to  11/2  in.,  and  in  nature  of  construction 
from  the  more  usual  six-strand,  nineteen- 
wire  type  to  the  eight-strand,  nineteen  and 
six-wire  type.  The  results  for  tensile 
strength  are  averaged  in  groups  in  Table  1. 
The  original  tables  include  the  reduction  in 
diameter  and  percentage  of  elongation 
under  loads  below  the  ultimate,  but  space 
limitations  preclude  their  inclusion  here. 
The  average  lay  and  average  size  of  the 
hemp  core  for  the  various  sizes  of  cable  are 
as  follows: 


Conical  Reducers' 


^Zinc  Socket 


SOCKET   BLOCKS   AND   INSERTION    IN    TESTING 
MACHINE 

Split  socket  blocks  of  drop  forged  steel  with 
finished  surfaces  are  held  by  filler  plates.  Coni- 
cal reducers  used  for  smaller  cables,  and  exten- 
sion pieces  for  the  longrer  sockets  on  the  1%-ln. 
and  1%-in.  cables. 

few  minutes  in  a  solution  of  hydrochloric 
acid. 

Commercial  spelter  melted  to  a  tempera- 
ture of  400  to  500  deg.  C,  is  then  poured 
around  these  wires  in  the  mold  or  socket, 


Size  of  cable, 
in. 


Hemp  core, 
in. 


to% 


The  tests  of  individual  wires  for  some  of 
the  %-in.,  1%-in.  and  iy2-in.  cables  have 
been  averaged  and  are  given  in  Table  2, 


Num- 
ber 
DoiuijjlioD  tested  - 


Sweiuril  iron I 

Tilfer  ropes 3 

Cnicibiecutateel 8 

Swediid)  iron 1 

TUlerropec 1 

Cnicible  cast  steel 2 

GaKaoiied  steel  7 

Craciblecwt  steel 3 

Gahranixed  steel 3 

Tiller  ropee 5 

Gahrsnised  steel 2 

Galvuiised  plow  steel 1 

Crucible  cast  steel 3 

Eitia  flexible  steel 4 

Galnoised  plow  steel    .  3 

Pkiwsteel  1 

Crucible  cast  steel  3 

No  record ...  4 


Total  load,  lb. 


Min. 


Aver. 


Net 
8ectk>ii. 
average. 
Max.      sq.  is. 


Table  1- 

Unit  btbiss, 

so.  ti 


Results  of  Test  op  Wibb  Ropbs  and  Cables 

Num- 
ber 
Description  tested 


Min. 


Aver. 


Max. 


Strands 
and 
wire 


2.920 

2,238        2.340 
4.200       4,S0O 


InA  Win  Ropa 

0  017  167,800 

"2,440    0.017  130,700  141,000 

S,610    0.024  183,400  1«8,200 


152,500 
2ie,000 


BUta  H-'«A  ITtre  fiopet 

4.585     0.060      T?.??9 


6-19 
6-42 
6-19 


6-19 


10,270 
3,780 


4'4()0     0  039       '.'.'.'.'.'.'.     115,000     6-42 

10,"300      10,320    00565     1»,000    182,200    182,400    6-19 
3  940        4,020    0.054        70,500      73,000      76,400    6-7 


Elnai  yi-lnA  Win  Ropa 

16,280      17,840      18,960    0.103  157,300 

6.930        7,620        8,000    0.093  77.700 

5.850        6,370        6,780    0.068  81,900 


175,600  195,300  6-19 
82,000  89,700  6-7 
92,700    108,100    6-42 


26,220 
24,980 


30,480 

26^830 
28,410 


Ten  H-/nc*  CMa 

13,190      13,430    0.162  80,700  81,600  82,500  6-7 

32  920     0.159       207,000     6-19 

26  750      27,170    0.153  169,000  175,400  186,100  6-19 
28,060     30,900    Varies  126,700  198,200  249,700  8-19 

glam  H-lndi  Cabia 

34,500      36,700    0.148  212,900  232,100  243,100  6-19 

31.200    0  1505     207,300     6-19 

27  750      29,150    0  164  162,800  169,200  179,300  6-19 
30  670      33,510    0.149  183,500  206,500  233,800  6-19 


^leeial  boisting 
Kxtra  flexible  . 
No  record. 


How  steel 

Galvaniled  steel  guy  rope     I 

Eitiafleiible 

Onicible  cart  steel 
No  record. . . 


Flttitraoda 

Plov^teel  "digging"  rope     I 

—    •    "rope 

irepe 


4 
4 

3 

32.250 
29,710 
'>9.940 

1 

2 

2 
5 

24,660 
30,930 
30.. 1.50 

5 

34.220 

2 
3 

30,200 
25,890 

einm  H-I'd'  CabUi 
33,870      35,990    0.157 
30,200      30,680    0.145 
32,400      34,000    0.148 


192,300    217,200    245,0OOf6-19-6 
203,500    208,400    22l,600e8-19 
196,900    205,500    210,600X6-19 


Elnen  H-Inck  CMa 

33  970     0,143  237,100  -6-19 

12,426     0.162  76,900  6-7 

24  980      25,300    0.122  198,900  204,100  209,400    8-19 

31480      32.020    0.165  187,400  190.700  194,000    6-19-6 

31  510      32,280    0.158  192,200  199,600  204,400    6-19 


Total  load,  lb 


Galvanised  steel 1 

Pkiwsteel 1 

No  record 3 

Crucible  east  steel 4 


Extra  flexible 

TiUer  rope 

Special  sted 

No  record. 

Crucible  cast  steel. 


Pk)w  steel 

Crucible  cast  steel. 
Sbedal  hoisting.. . 

Nofeoord 

Extraflexible 


Min. 


43.500 
36,610 


36,900 


40,260 
41,680 


40,560 
33.290 
44,210 
36,330 


Aver. 


Net 

sectXMi, 

average,  - 

Max.      sq.  in. 


Unit  stbhs,  lb.  rai 

8Q.  IN. 


Min. 


Aver. 


Max. 


Strands 
and 


NiM  H-Ituh  CabIa 

14,190     0.1905 

48,030     0.235 

47,240  49.780  0.214 
39,210      44,020    0.223 

T«dn  %-Inck  CaUa 
38,930      42,730    0.198 

42,050    0.207 

46,210     0.218 

43,040  45.820  0.216 
42,300      43,040    0  240 

Sktm  H-Inck  Cablet 

52,620     0.233 

41,500  42,450  0.235 
39,970  46.640  0  203 
45.330  46,440  0  225 
41,970      45.300    0.216 


Crucible  cast  steel 

Galvaniled  steel 

^tnflexit>ie  plow  steel. . 


Pknrsted 

Tiller  ropes 

Galvaniled  steel  . 
Crucible  cast  steel. 
Extraflexible 


ren  H-Iiu*  CabUt 
6         48,150      51,620      56,000    0.288 

1        22,410    

2  64,090      69,550      75,010    0.308 
1        52,560     0.256 


TrrelK  l-Inch  CabUe 

62.150  0.328 

17,340  17,450  0.252 
26,320  26,850  0.386 
69,050   70,750  0.383 


74,500  6-7 

204,400  8-19 

199,400  221,100  232,900  ... 

171.900  175,800  179,500  6-19 


180,300  196,800  216,500  8-19 

202,900  6-19 

212,400  6-19-6 

178.000  199,600  222,100  6-19 

173,700  176,600  179,300  6-19-6 


225,900  6-19 

172,500  176,500  180,600  6-19-6 

195.400  197,000  198,500  6-19-6 

200,600  202,000  203.400  6-19 

182,800  193,600  203,500  8-19-6 


175,100  179,400  188,700  ft-l»-« 

g4  900  6-7 

220^500    225)300  230, ioO  .... 
205,100  8-19 


17,230 
34,800 
66,640 


Galvanised  iron . . 
Galvanised  steel.. . 
Crucible  cast  steel. 


Extraflexible 

Galvaniiedsteel  .. 
Crucible  cast  steel . 


Elem  %-lndi  Cablet 
35,640      36,610    0.187 

30,200  0.159 

30.730   31,260  0.140 
28.380   29,700  0.139 


183,300  190.400  196,100  6-25 

.  189,700  6-19 

210,500  220,800  231,100  ... 

188,400  204,900  227,200  .... 


Plow  steel 

Galvanised  steel. 

Extraflexible 

No  record 

Specialsted 


59,110    80,580    0.400 

Nine  li^Indt  CMa 
34,010      34,210      34,410    0  500 
36,650      44,500      52,350    0.479 
78,100      84,220      93,000    0  460 

Saen  LW-Zaeik  CMa 

112,950    0.905 

U7,700     120,750     123,800    0  595 
96,140    103,560    109,030    0.625 

&M11  \]^InA  CMa 

163,770  0.858 

154,650  0.844 

166,450  1.132 

211.700  0.980 

183,180  185,500  189,900  0.943 


63,600 
61,200 
179,100 
137,200 


189,500  8-19 

69,350  75,100  6-42 

60,700  78,200  6-7 

180,300  183,900  6-19-6 

175,600  211,500  8-19 


65,800  68,500  71,200  6-7 
79,700  92,300  104,900  6-7 
159,600  183,600  206.200  6-19-6 


124.800    8-19-6 

182,500    204,450    226,400    6-37 
158,800    165,750    178,500    V19-6 


191,300  8-19 

183,100  6-37 

147,000  8-19-6 

216,000  6-19-6 

194,300  196,700  201.400  6-19-6 
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FRACTURES   OF  CABLES  OF  VARIOUS  SIZES 

together  with  the  ratio  of  the  average 
strength  of  the  individual  wires  to  the 
strength  of  the  cable  as  a  whole.  For  the 
%-in.  cables  these  ratios  average  1.23,  which 
is  a  somewhat  lower  average  efficiency  than 
the  85  per  cent  often  assumed  by  engineers. 
The  larger  cables,  however,  are  seen  to 
have  very  much  larger  efficiency. 

The    above    data    has    been    furnished 
through  the  authorization  of  S.  W.  Strat- 


Tuu  J—Rscui  «r  IWis  or  InmavAL  Wa 

ATcran        ATon^ 

■>■?« 
•a.m. 

...    ui.ioo 

.   .  »2,300 

K..  245, too 

...  270,000 

ii^imlakm' 272.S00 

m-h.|ifcml»«lMl)h 192.900 

IH^tiiwHwlriHi UO.SOO 


Mr  (Oil 

bWen 

2.0 

2.0 
4  5 
2.3 
2.4 


Ratio  to 

At«i« 

•tfa«th 

olrapo 

1.20 

1.27 

1.29 

1.17 

1.20 

1.06 

1.04 


ton,  director  of  the  U.  S.  Bureau  of  Stand- 
ards, by  J.  H.  Griffith,  associate  engineer- 
physicist  and  J.  G.  Bragg,  assistant  phys- 
icist. A  number  of  these  tests  were  made, 
data  compiled  and  computations  carried  out 
by  N.  DeW.  Betts,  W.  C.  Campbell,  L.  H. 
Losse  and  H.  Kaplan,  assistant  engineers, 
and  J.  G.  Bragg  and  T.  H.  Holmes,  junior 
engineers  in  the  Technologic  Branch  of  the 
U.  S.  Geological  Sun'ey. 


United  States  Will  Capitalize  Its  Scenery 

Newly  Adopted  Policy  of  Opening   Up  Our  National  Parks 
in  the  West  Should  Bring  theCountry  $50,000,000  Annually 


THE  ASSETS  which  this  country  holds 
latent  in  National  parks  are  to  be  de- 
veloped and  utilized  if  plans  now  being  con- 
sidered at  Washington  are  carried  to  com- 
pletion. Among  those  who  have  really  seen 
something  of  the  National  parks,  it  is 
generally  admitted  that  if  their  attractions 
were  more  generally  known  and  more 
readily  accessible  the  custom  of  visiting 
them  would  become  much  more  popular  than 
at  present.  This  belief  has  at  last  brought 
about  action  on  the  part  of  authorities  at 
Washington;  plans  are  being  considered 
for  opening  up  the  parks  on  a  large  scale. 


a  large  part  of  the  tourist  tide  from  Europe 
to  our  Western  States.  The  superintendent 
of  National  parks  has  estimated  that  an 
annual  saving  of  at  least  $50,000,000  would 
accrue  to  the  United  States  within  a  few 
years  under  a  policy  of  development  which 
would  open  up  the  parks  and  advertise  them 
adequately. 

In  contrast  to  other  countries  our  Na- 
tional parks  have  never  been  supported  by 
appropriations  calculated  to  adequately  de- 
velop and  maintain  them.  On  the  contrary, 
when  the  question  of  appropriations  for 
this  purpose  has  come  up  before  Congress, 


National  Parks  of  the  United  States 

Name                                                       LocaUon  g^  jjji'gg  Roads  and  Trails 

Sequoia  Park California  2,525 

General  Grant  Park California  40 

TosemitePark California  1.124           {  700  milll  tmiU } 

Crater  Lake  Park. Oregon  159,360 

Mount  Rainier  Park. Wasliington  324                34  miles  roads 

Glacier  Parlt. Montana  1400 

Yellowstone  Park Wyoming  83,480    Sufficient  roads  and  trails    72  hotels 

Nesaverde  Park Colorado  640 

Hot  Springs  Park Arkansas  14 

Piatt  Park Oklalioma  47 

Wind  Cave  Park South  Dakota  312 


Hotel 
Accommodations 

Several  hotels 
For  3500  guests 

Several  hotels 


Sufficient 


and  meanwhile  construction  is  being  begun 
in  Yosemite  Park  on  the  first  of  the  chain 
of  improvements. 

Switzerland's  Example 

Those  who  urged  action  on  the  part  of 
the  United  States  Government  pointed  out 
that  Swiss  scenery  has  been  so  advertised 
that  in  1913  it  attracted  tourist  trade 
amounting  to  $250,000,000.  In  that  same 
year  the  passenger-traffic  department  of  one 
of  the  large  railroads  in  this  country  esti- 
mated that  the  sum  of  $500,000,000  was 
annually  spent  abroad  by  American  tour- 
ists. 

American  scenery  is  not  inferior  to  that 
found  in  Europe,  it  is  asserted,  and  with 
proper  equipment,  management  and  adver- 
tisement, our  scenic  attractions  could  turn 


the  parks  have  been  looked  upon  as  a  liabil- 
ity and  treated  almost  as  a  necessary  evil. 
The  money  allotted  to  them,  advocates  of 
the  new  policy  affirm,  has  too  often  been  in 
proportion  to  the  influence  of  those  who 
represented  the  district — or  perhaps  of 
those  who  represented  the  voting  power  of 
the  district. 

All  this  is  attributed  largely  to  the  fact 
that  in  such  reasonable  requests  for  funds 
as  have  occasionally  been  made,  there  has 
been  no  explanation  of  the  value  that  such 
expenditure  adds  to  the  country's  resources, 
and  no  statement  of  what  return  on  the  in- 
vestment is  to  be  expected. 

The  New  Policy 

This  situation  is  now  entirely  changed, 
and  although  no  large  appropriations  are 


Red-Cboss  Road  Repair  Signs  are  one 
of  the  "stunta"  employed  by  Jasper  County, 
Missouri,  in  its  good-roads  movement, 
stated  J.  P.  Clarkson  at  the  recent  North- 
western Road  Congress  at  Cedar  Rapids, 
Iowa.  On  his  inspection  trips  the  foreman 
employed  by  the  county  for  road  mainte- 
nance and  repair  work  carries  a  supply  of 
these  signs  to  which  are  attached  two  re- 
pair form  sheets.  When  the  foreman  dis- 
covers a  bad  spot  in  the  road  he  fills  out  on 
one  sheet  instructions  to  the  repair  man 
and  keeps  the  other  for  the  office  file.  He 
then  tacks  the  red-cross  notice  with  its  in- 
struction sheet  up  on  the  fence  or  tree 
nearest  the  part  of  road  to  be  repaired. 
These  signs  serve  a  two- fold  purpose;  they 
show  the  repair  men  where  work  must  be 
done  and  they  tell  the  traveler  that  the 
county  officials  are  aware  of  the  road  con- 
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immediately  available  for  improvements,  it 
can  at  least  be  said  that  officials  at  Wash- 
ington are  alive  to  the  potentialities  of  the 
National  parks  as  a  feature  in  the  develop- 
ment of  the  country.  Plans  for  park  de- 
velopment are  being  worked  out  on  certain 
fundamental  lines;  there  must  be  trans- 
portation facilities,  suitable  hotel  accom- 
modations inside  the  reservations,  sufficient 
roads  and  trails  to  make  the  points  of  in- 
terest accessible,  and,  finally,  these  improve- 
ments must  be  exploited  in  a  way  that  will 
attract  tourist  travel  to  them. 

It  has  been  shown  that  those  who  are 
allotted  concessions  in  the  parks  for  oper- 
ating hotels  and  other  tourist  accommoda- 
tions will  neither  make  nor  maintain  suit- 
able improvements  on  short-term  leases.  It 
was  therefore  decided  that  the  best  scheme 
is  for  the  concessionaire  to  build  chalets 
and  hotels  according  to  designs  prepared 
under  the  superintendent  of  National  parks, 
and  then  to  operate  these  as  concessions 
under  long-term  contracts. 

Under  the  new  scheme  of  leasing  such 
concessions  twenty-year  permits  will  be 
granted  and  the  permittees  will  pay  the 
Government  50  per  cent  of  their  net 
revenues.  At  the  end  of  the  twenty  years 
the  buildings  are  to  become  the  property 
of  the  Government.  During  the  term  of  the 
lease  the  concessionaires  are  to  keep  their 
books  open  to  inspectors,  who  are  to  see  to 
it  that  the  Government's  proportion  of 
profits  is  fairly  represented.  This  plan  in- 
sures the  construction  of  only  such  build- 
ings as  will  conform  to  the  general  scheme 
of  development  and  will  be  adequate  for  the 
service  it  is  desired  to  provide. 

Relation  Between  Concessionaires  and 
Government  Officials 

A  most  important  factor  in  managing 
hotel  concessions  is  to  be  the  relation  be- 
tween concessionaires  and  Government  offi- 
cials with  whom  they  deal.  It  has  been 
shown  that  difficulties  of  operation  are  cer- 
tain to  arise,  and  that  if  concessionaires  find 
themselves  in  trouble  the  park  officials  can 
do  far  better  by  advising  with  them  as  to 


the  best  solution  rather  than  by  consider- 
ing only  the  terms  of  the  lease  and  leaving 
the  lessee  to  make  good  in  his  own  way  or 
be  ejected.  It  is  planned  to  arrange  the 
supervision  in  such  a  way  that  the  bene- 
fits of  experience  in  all  of  the  reservations 
will  be  available  to  each  concessionaire.  It 
is  thought  that  this  will  be  greatly  to  the 
benefit  of  each,  as  well  as  for  the  perma- 
nent good  of  the  parks. 

As  to  the  advertising  campaign,  it  has 
been  decided  that  the  average  tourist  can- 
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not  be  expected  to  read  Government  re- 
ports and  bulletins  on  the  geographical 
formation  of  the  flora  and  fauna  of  any 
particular  area,  especially  if  these  are  in 
scientific  language.  To  attract  the  public 
there  must  be  announcements  that  in  the 
National  reservations  are  to  be  seen  the 
deepest  canyons  in  the  world,  the  highest 
waterfalls,  the  greatest  trees  on  earth  and 
the  oldest  living  thing  known  to  man.  The 
tourist  must  be  told  about  transportation 
facilities,  how  long  it  will  take  to  go,  how 
much  can  be  seen  in  a  certain  time  and 
how  much  it  will  cost. 

Work  Now  in  Hand 

The  general  scheme  for  constructing  a 
sufficient  number  of  chalets  in  the  several 
parks  will  be  begun  in  Yosemite  Valley  in 
California.  Here  one  large  structure  on 
the  fioor  of  the  valley  to  cost  $150,000  is 
just  being  undertaken,  while  a  smaller  hotel 
on  Glacier  Point  will  be  begun  next  month. 
Other  mountain  inns  throughout  this  reser- 
vation are  then  to  be  built  at  the  rate  of 
three  per  year  until  the  chain  of  twenty- 
three  is  complete.  About  75  miles  of  road 
are  to  be  constructed  to  bring  the  park  up 
to  the  standard  of  accessibility. 

Glacier  Park  will  require  about  forty- 
three  inns  and  60  miles  of  road,  but  actual 
construction  will  not  be  undertaken  there 
until  the  plan  as  it  is  being  carried  out  in 
California  has  progressed  somewhat.  A 
plan  has  been  proposed  for  the  enlarge- 
ment of  Sequoia  National  Park  to  take  in 
Mount  Whitney  and  the  Kings  River 
canyon.  If  this  is  carried  through,  forty- 
seven  mountain  inns  will  be  required  to 
equip  that  area  adequately.  Mount  Rainier 
Park  will  require  several  inns  and  about  75 
miles  of  road. 

In  handling  the  entire  matter  of  inaugu- 
rating a  radically  new  National-park  policy 
the  study  of  what  can  best  be  done  and 
how  to  do  it  has  devolved  largely  upon  the 
office  of  general  superintendent  of  National 
parks,  recently  created  for  this  purpose  by 
Mr.  Lane,  Secretary  of  the  Interior.  The 
first  appointee  to    this    position  is    Mark 
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Daniels,  a  civil  engineer  experienced  in 
landscape  and  highway  engineering,  who 
hu  taken  up  headquarters  in  San  Fran- 
cisco and  is  working  out  detailed  plans  for 
extensions  in  addition  to  supei*vising  the 
work  already  under  way. 


Road  Oil  Test  for  Loss  on 
Heating  Needs  Revision 

Wide  Variatioas  in  Evaporation  Due  to  Convection 

Currents  in  Heating  Ovens  Now  Used 

By  NORMAN  CHIVVIS 

Chief  Chemist,  Municipal  Testing  Laboratory,  St. 

Louis,   Missouri 

IN  practically  every  specification  for  road 
oil  appears  a  clause  stating  that  the  oil 
shall  not  show  more  than  a  certain  per- 
centage loss  when  heated  a  given  period 
at  a  given  temperature.  Sometimes  the 
amount  of  oil  to  be  used  is  stated  and  the 
dimensions  of  the  receptacle  specified.  The 
difficulty  of  obtaining  consistent  results  in 
evaporation  tests  has  led  to  the  advance- 
ment of  many  methods  of  performing  this 
test,  none  of  which  at  the  present  time 
seems  perfectly  satisfactory.  It  is  practi- 
cally impossible  to  obtain  concordant  re- 
sults in  the  same  laboratory  with  the  pres- 
ent methods.  Naturally,  results  from  va- 
rious laboratories  are  very  hard  to  compare. 
One  great  difficulty,  that  of  holding  a 
constant  temperature  throughout  the  period 
of  the  experiment,  has  been  practically 
eliminated  by  the  introduction  of  the  elec- 
tric constant-temperature  oven  with  ther- 
mostatic control.  The  Freas  constant- 
temperature  oven  is  one  of  the  best  known 
and  is  capable  of  holding  a  temperature 
constant  to  within  a  few  degrees  Centi- 
grade for  an  indefinite  period.  The  dimen- 
sions of  the  receptacle  for  the  oil  and  the 
amount  of  oil  used  in  the  test  affect  greatly 
the  result,  as  they  determine  not  only  the 
surface  exposed  to  evaporation  but  also  the 


test,  and  results  were  obtained  as  confus- 
ing as  when  the  box  type  of  oven  was  used. 
An  exhaustive  series  of  tests  has  been 
made  in  the  Municipal  Testing  Laboratory 
at  St.  Louis,  and  from  the  data  compiled 
it  is  evident  that  a  decided  variation  in 
result  may  be  obtained,  depending  upon  the 
position  occupied  by  the  sample  in  the  oven. 
The  possibility  of  there  being  any  differ- 
ence of  temperature  between  various  points 
in  the  oven  was  considered,  but  readings 
taken  in  all  parts  of  the  interior  agreed 
within  2  or  3  deg.  C,  which  is  too  small  a 
variation,  to  account  for  the  difference  in 
the  losses.  The  oil  used  in  the  tests  was  a 
light  road  oil  suitable  for  cold  application. 
This  class  of  oil  usually  shows  a  loss  of  5 
to  10  per  cent  when  heated  at  325  deg. 
Fahr.  for  5  hr.  Twenty  grams  were 
used  in  each  instance.  The  container  was 
of  brass,  1%  in.  high  and  2%  in.  in  diam- 
eter; its  approximate  weight  was  40 
grams.  From  the  accompanying  table  and 
diagram  it  may  be  seen  that  losses  varying 
from  4  to  16  per  cent  were  obtained,  de- 
pending upon  the  position  occupied  in  the 
oven: 


Variations    in  Evaporation    Loss    Depending   on 
Position  op  Sample  in  Oven 

Top  Lower  Back  Middle        Front 

Shelf  Shelf  of  Oven  of  Oven     of  Oven 

8.2  9.0  S.2  5.1               4.6 

4.6  8.2  9.6  6.6              6.5 

6.B  9.2  9:1  9.7               6.4 

4.6  9.9  15.8  .  .               4.5 

18.0  7.2  16.6  .  .               5.9 

6.1  4.0  12.0  .  .               4.4 

6.6  9.6  13.7  .  .  5.7 

18.7  9.1  10.8  .  .  4.0 

9.7  6.4  6.3  6.2 
5.9  15.8  9.9  .  .               6.4 

4.4  16.6  7.3  9.0 
5.7  ..  8.4 

10.8  9.2 

6.5  8.2 
8.4 

6.2 
6.4 


Average     7.4 


9.5 


10.4 


7.1 


5.8 


The  tests  were  repeated  and  the  samples 
placed  in  approximately  the  same  positions 
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LOSSES  OF  WEIGHT  ON  EVAPORATION  VARIED  GREATLY  WITH  POSITION  OF  CONTAINER  IN  OVEN 
Figures  In  circles,  which  Indicate  positions,  show  per  cent  loss. 


accessibility  of  air  to  this  surface.  Oil  in 
a  very  shallow  vessel  would  obviously  show 
a  greater  loss  than  the  same  oil  in  a  rela- 
tively tall  vessel  of  similar  capacity.  This 
is  generally  ascribed  to  the  ease  with  which 
air  currents  may  pass  across  the  shallow 
vessel,  thus  accelerating  evaporation. 

Effect  of  (Convection  Currents 

This  brings  up  the  point  which  is  gen- 
erally known,  but  which  has  never  been 
given  the  proper  amount  of  attention — the 
presence  of  convection  currents  set  up  in- 
side the  oven  and  their  effect  upon  evapora- 
tion tests.  The  standardization  of  these 
air  currents  was  the  underlying  principle 
of  the  cylindrical  oven,  provided  with  a  fan, 
which  appeared  on  the  market  some  years 
ago.  The  fan  was  intended  to  produce  a 
constant  current  of  air  through  the  oven. 
The  currents  varied,  however,  from  test  to 


with  practically  the  same  results.  The 
positions  showing  the  highest  and  lowest 
losses  were  the  same  in  each  case.  The 
table  summarizes  the  results  and  shows  that 
the  highest  losses  were  shown  by  the  sam- 
ples in  the  rear  of  the  oven,  while  the 
samples  toward  the  front  consistently 
showed  the  lowest  losses.  Although  no 
such  a  decided  difference  is  noticed  between 
the  top  and  bottom  shelves,  the  lower  shelf 
seems  to  represent  higher  losses.  This  con- 
dition can  be  explained  if  we  assume  that 
convection  currents  were  rising  in  the  rear 
of  the  oven  and  descending  in  the  front. 
In  the  center  was  a  space  of  slight  motion. 
This  condition  would  cause  high  losses  to 
samples  placed  in  the  rear  of  the  oven,  due 
to  the  fact  that  this  upward  draft  exerts 
an  ejecting  action,  drawing  from  the  sur- 
face of  the  oil  the  volatilized  fumes  and 
thus  increasing  the  loss. 


Naturally,  just  the  opposite  effect  is  ex- 
perienced in  the  front  position  of  the  oven. 
The  descending  current  tends  to  produce  a 
blanketing  effect  which  would  retard  the 
carrying  off  of  the  volatilized  oil,  with  low 
loss  as  a  result.  At  the  top  of  the  oven 
there  would  probably  be  a  dead  air  space 
with  little  or  no  motion.  What  air  con- 
vection there  was  would  pass  across  the 
top  of  the  cans  on  the  top  shelf.  This  con- 
dition would  tend  to  produce  an  interme- 
diate result. 

Endeavoring  to  confirm  this  view,  a  small 
section  of  the  heating  coil  was  replaced  by 
a  section  of  wire  of  smaller  diameter,  thus 
producing  a  small  area  which  was  decidedly 
hotter  than  the  rest  of  the  heating  surface. 
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Combustion  Boat 


^ Inner  Wall  of  Constant  Temperature  Oven 

COPPER    TUBE    HEATER    WHICH    ELIMINATES 

OBJECTIONS  OF  ORDINARY  APPARATUS 

This  set  up  a  decided  upward  draft  above 
the  overheated  section.  Samples  placed  in 
this  position  of  the  oven  showed  a  loss  as 
high  as  26  per  cent.  This  might  have  been 
partly  explained  by  the  fact  that  the  tem- 
perature was  higher  over  this  very  hot  sec- 
tion of  the  coil,  but  thermometer  readings 
showed  that  in  all  parts  of  the  oven  except 
a  few  inches  over  this  spot,  the  tempera- 
ture was  still  uniform  to  within  3  or 
4  deg.  C,  too  small  a  difference,  it  would 
seem,  to  make  such  a  large  difference  in 
volatilization. 

Copper  Tube  Heater 

The  only  device  which  the  writer  could 
find  described  in  the  literature  on  this  sub- 
ject which  would  seem  to  eliminate  the 
objectionable  features  of  the  ordinary  ap- 
paratus, is  that  described  by  Archbutt  & 
Deeley  in  their  "Lubrication  and  Lubri- 
cants." It  consists  of  a  straight  copper 
tube  2  ft.  long,  the  shape  of  an  ordinary 
combustion  tube.  Near  one  end  a  piece  of 
copper  tubing  %  in.  in  diameter  and  10  ft. 
long,  is  brazed  into  it  and  coiled  as  shown 
in  the  sketch.  The  whole  is  inclosed  in  any 
constant  temperature  oven.  A  definite 
amount  of  oil,  0.5  gram,  is  weighed  into  a 
platinum  combustion  boat  and  shoved  to 
the  center  of  the  tube.  Air  is  then  aspir- 
ated through  the  apparatus  at  a  constant 
speed  of  2  liters  per  minute  during  the  ex- 
periment. It  is  preheated  as  it  passes 
through  the  coil  and  is  the  same  tempera- 
ture as  the  oil  as  it  passes  over  the  boat. 
Remarkably  close  checks  are  claimed  for 
this  method;  tests  of  oil  showing  losses  as 
high  as  15  to  20  per  cent  agree  within  0.5 
per  cent  in  all  cases.  This  apparatus  un- 
doubtedly eliminates  the  difficulty  arising 
from  ununiform  air  currents,  but  unfortu-' 
nately  is  too  elaborate  and  presents  too 
many  difficulties  of  application  to  warrant 
its  extended  use.  Something  might  be 
evolved  which  would  obviate  the  complexity 
of  this  apparatus  and  still  secure  the  bene- 
fit of  its  principle,  and  place  before  testing 
engineers  a  method  which  will  be  free  from 
the  objections  existing  under  the  present 
.specifications. 

A  Factor  in  Asphalt  Testing 

For  heavy  oils  and  asphalts  this  vola- 
tility clause  in  the  specification  may  not 
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seem  to  be  so  important,  but  although,  in 
the  case  of  asphaltic  cements,  the  actual 
losses  usually  check  rather  closely,  the  pen- 
etration and  ductility  on  the  residue  vary 
within  wide  limits.  This  is  an  important 
factor  in  asphalt  testing.  That  it  is  the 
presence  of  convection  currents  that  causes 
this  error  is  shown  by  the  fact  that  if  baffle 
plates  are  placed  in  the  oven  and  solid 
shelves  fitting  closely  to  the  side  of  the 
oven  are  installed,  the  losses  are  greatly 
reduced,  and  the  results  are  in  close  agree- 
ment. It  can  plainly  be  seen,  however,  that 
this  method  results  in  merely  a  distillation 
and  not  an  evaporation.  A  distillation  test 
could  possibly  be  substituted  for  the  evap- 
oration tests.  Certainly  it  would  be  much  . 
easier  to  perform  accurately. 

At  present,  the  two  valuable  factors  for 
light  road  oil  are  volatility  and  viscosity, 
and  the  volatility  of  light  oils  is  unfortu- 
nately the  most  difficult  of  the  evaporation 
tests  to  perform.  Of  course,  the  specifica- 
tion for  this  type  of  oil  can  be  changed, 
calling  for  a  lower  temperature  at  which  to 
perform  this  test.  This  would  reduce  the 
actual  error,  but  the  percentage  error  would 
remain  about  the  same.  However,  the  value 
of  this  test,  performed  at  the  higher  tem- 
peratures, not  only  on  road  oils  but  on  all 
classes  of  lubricating  oils,  will  justify  a 
great  deal  of  work  being  done  to  perfect  it 
and  bring  it  to  a  point  where  results  ob- 
tained by  various  laboratories  will  be  in 
close  enough  accordance  to  be  of  more  use 
in  evaluating  oils  than  it  is  at  the  pres- 
ent time. 
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Dummies  Play  Important  Part 
in  Fender  Tests 

Col.  Henry  A.  Allen,  C.  E.  Fitch  and  Hugh  Borland, 
Three  Chicago  Engineers,  Draw  Up  Specifica- 
tions for  Motor -Truck  Fenders 

THREE  Chicago  engineers,  one  from  the 
civil  and  two  from  the  mechanical  field, 
have  recently  completed  one  of  the  oddest 
engineering  jobs  that  the  city  of  Chicago 
has  ever  called  upon  its  technical  men  to 
perform.  This  work  consisted  in  design- 
ing several  practical  dummies  for  auto- 
truck fender  tests,  conducting  the  tests  and 
then  drawing  up  specifications  for  fenders 
that  have  real  life-saving  properties.  As  a 
result  of  the  tests  the  engineers  have 
recommended  that  the  police  reports  of  ac- 
cidents to  pedestrians  by  automobiles  and 
trucks  contain  data  on  forty-six  points, 
ranging  from  the  type  of  vehicles  in  the 
street  at  the  time  of  the  accident  to  the 
color  of  the  injured  person's  eyes.  They 
also  suggest  that  public  speed  tables  be 
posted  in  various  parts  of  the  city,  the 
tables  to  give  the  equivalents  of  miles  per 
hour  in  feet  per  second  so  that  a  practical 
conception  of  speed  may  be  obtained  by  the 
public. 

In  making  its  investigation  the  commit- 
tee gave  attention  to  the  following  points: 
Length  of  projection  in  front  of  truck,  pro- 
tective width,  factor  of  traffic  interference, 
protective  height,  resiliency,  protective  effi- 
ciency, adaptability  to  varying  road  condi- 
tions, material  and  workmanship,  strength, 
durability,  reliability  of  operation,  weight, 
method  of  attachment,  manner  of  opera- 
tion, efficiency  of  mechanism,  incon- 
venience to  car  operation,  appearance,  cost. 
The  specifications  were  then  drawn  up 
based  on  the  data  obtained  on  each  of  these 
subjects. 

Three    sizes    of    specially    designed    and 


constructed  dummies  were  used  in  the 
tests,  one  representing  a  child  four  years 
of  age,  weighing.  35  lb.,  one  a  boy  of  twelve 
years,  weighing  80  lb.,  and  another  a  man, 
weighing  180  lb.  Each  fender  during  the 
dummy  tests  was  subjected  to  168  hits  at 
speeds  varying  from  3  to  15  miles  per 
hour.  The  dummies  were  subjected  to 
more  than  2500  hits. 

A  summary  of  results  show  that  two 
fenders  allowed  no  run-overs,  three  fend- 
ers allowed  one  run-over,  three  allowed  two 
run-overs,  one  allowed  three  run-overs,  and 
two  allowed  nine  and  fourteen  run-overs 
respectively.  Eliminating  the  last  two 
fenders,  the  remaining  nine  give  a  pro- 
tective efficiency  against  run-overs  of  98.2 
per  cent  or  better.     Of  these  nine  fenders 


ANATOMY    OF   THE  FATHER   OP  THE    FAMILY 

one  was  manually  tripped  all  times,  two 
were  not  adapted  to  picking  up,  and  a 
fourth  was  unsatisfactory  in  general  per- 
formance. This  left  five  fenders  to  be  con- 
sidered as  to  their  compliance  with  other 
factors  of  protection,  as  well  as  to  the 
character  of  results  of  hits  which  were 
not  run-overs  and  not  liable  to  cause  grave 
injury.  Each  fender,  as  previously  stated, 
made  168  hits  on  the  dummies,  the  percen- 
tage of  pick-ups  being  more  than  85  per 
cent  for  all  five,  one  fender  attaining  an 
efficiency  of  100  per  cent.  Forty-two  of 
the  168  hits  were  made  at  a  speed  of  15 
miles  per  hour,  and  the  concussion  the  per- 
son run  down  would  receive,  regardless  of 
any  other  results,  was  certain  to  be  seri- 
ous. 

What  the  Tests  Indicated 

The  committee  drew  the  following  con- 
clusions from  the  tests. 

1.  With  increased  speed  the  protective 
efficiency  of  any  fender  decreases  owing  to 
the  effect  of  concussion. 


2.  The  efficiency  of  a  fender  greatly  di- 
minishes with  increase  in  speed  above  12 
miles  per  hour. 

3.  A  limit  in  speed  can  be  positively,  au- 
tomatically controlled  by  various  tried 
types  of  speed  governors. 

4.  Automatic  speed-control  devices  will 
not  only  be  advantageous  to  the  safety  of 
the  public  but  also  to  the  trucks. 

5.  Broad,  resilient  surfaces  of  fenders 
tend  to  minimize  the  number  of  fatal  acci- 
dents at  all  speeds,  even  at  high  speeds,  be- 
cause of  landing  a  body  on  a  large  area 
instead  of  on  some  projecting  point  of  the 
track. 

6.  In  non-fatal  accidents  the  liability  of 
serious  injury  to  a  person  struck  is  greatly 
reduced. 

7.  All  fenders  specially  referred  to  are 
designed  for  and  were  tested  under  head-on 
collisions. 

8.  No  fender  was  presented  for  test  to 
prevent  running  in  from  side  accidents. 

9.  It  is  doubtful  whether  any  fender  can 
be  designed  to  afford  complete  protection 
at  a  speed  of  15  miles  per  hour  or  above. 

10.  Designs  of  fenders  embodying  points 
of  merit,  other  than  those  herein  specially 
referred  to,  have  been  presented  to  the 
board,  but  owing  either  to  lack  of  mechan- 
ical skill  or  other  causes  they  have  not  been 
presented  for  practical  tests. 

11.  All  fenders  tested  have  been  de- 
signed for  and  were  tested  on  trucks  of  2 
tons'  capacity  or  over. 

12.  No  fender  has  been  presented  for 
test  suitable  for  trucks  of  a  capacity  less 
than  2  tons. 

13.  Various  types  and  designs  of  fenders 
have  been  presented  of  high  protective  effi- 
ciencies. 

14.  The  probable  run-overs  may  be  re- 
duced to  2  per  cent  and  serious  injuries  to 
25  per  cent  by  the  use  of  proper  fenders. 

The  committee,  consisting  of  Col.  Henry 
A.  Allen,  chairman,  Claude  E.  Fitch  and 
Hugh  Borland,  recommended  that  a  permar 
nent  board  under  the  supervision  of  the 
police  department  be  appointed  to  conduct 
tests  of  fender  devices  believed  by  such 
board  to  warrant  the  conduct  of  tests  in  ac- 
cordance with  the  recommendation  of  this 
committee  and  the  terms  of  the  city's  ordi- 
nances and  specifications.  It  is  interesting 
to  note  that  the  aid  of  the  engineers  was 
invoked  by  the  request  of  Chief  Healy  and 
Major  Funkhouser  of  the  police  depart- 
ment. 


Gross  Operating  REVENxrais  for  August 
on  the  large  steam  railroads  of  the  United 
States,  according  to  a  bulletin  issued  by 
the  Bureau  of  Railway  Economics,  were 
$1,191  per  mile,  showing  an  increase  of 
$17,  or  1.3  per  cent,  as  compared  with  Au- 
gust, 1914.  Operating  expenses  were 
$765.  a  decrease  of  $23,  or  3  per  cent. 
Net  operating  revenue,  therefore,  was 
$426 — an  increase  of  $40,  or  10.2  per  cent, 
and  operating  income  was  $375 — an  in- 
crease of  $39,  or  11.4  per  cent.  The  gain 
was,  however,  to  a  large  extent  confined  to 
the  Eastern  and  Southern  districts,  the 
Western  gaining  only  3.9  per  cent  per  mile,  u 
The  operating  ration  for  the  whole  country  'j 
was  64.2  per  cent,  as  compared  with  67.1 
per  cent  in  August,  1914,  and  68.8  in  Au- 
gust, 1913.  Considering  the  three  main  dis- 
tricts, the  respective  ratios  for  August, 
1915,  and  August,  1914,  were  as  follows: 
Eastern  district,  63.6  and  67.3;  Southern, 
67.6  and  74.1 ;  Western,  63.1  and  64.5. 
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Development  of  New  York's  Rapid  Transit 
System  Resulting  in  Dual  Contracts 

New  Lines  Now  Being  Completed  After  Much  Legislation,  Con- 
tinued Litigation  and  Agreements  Between  City  and  Companies 


THAT  New  York  City  will  soon  enjoy 
the  benefits  of  one  of  the  finest  rapid- 
transit  systems  in  the  world,  judged  from 
the  standpoint  of  efficiency  in  service 
through  well-chosen  routes  combined  with 
speed  and  capacity  for  handling  the  hun- 
dreds of  thousands  of  passengers  per  day 
that  have  to  be  transported,  is  promised 
by  the  rapidly  approaching  completion  of 
the  comprehensive  dual  system  planned  by 
the  Public  Service  Commission  of  the  First 
District,  New  York.  A  history  of  the  de- 
velopment of  this  system,  its  ultimate  facili- 
ties and  value,  and  the  difficulties  encoun- 
tered in  the  long  struggle  to  obtain  for  the 
Greater  City  adequate  transportation  at 
fair  cost  is  of  immediate  interest  in  con- 
nection with  the  current  descriptions  of  the 
engineering  construction  now  appearing  in 
this  journal.  The  following  facts  have  been 
abstracted  chiefly  from  a  paper  by  Daniel 
L.  Turner,  deputy  engineer  of  subway  con- 
struction, printed  in  the  June  issue  of  the 
PtU>Uc  Service  Board. 

I  Rapid  Transit  Commission 

The  first  elevated  railroad  in  New  York 
City,  and  in  the  world,  was  constructed  in 
1868.  Not  until  the  Rapid  Transit  Act  of 
1891,  however,  was  a  self-perpetuating 
permanent  commission  empowered  to  lay 
down  routes,  make  plans  and  offer  fully  de- 
veloped perpetual  transit  franchises  for 
sale  at  public  auction  established.  The  ef- 
fective feature  of  the  next  act,  passed  in 
1894,  was  the  provision  for  municipal  con- 
struction and  ownership.  Alexander  E. 
Orr  was  the  chairman  of  the  Rapid  Transit 
Board  then  created,  and  it  was  under  his 
direction  and  that  of  his  chief  engineer, 
William  Barclay  Parsons,  that  the  routes 
were  fixed  upon,  the  plans  were  prepared 
and  contract  No.  1  for  the  first  city-owned 
subway  was  awarded  to  J.  B.  McDonald  on 
Feb.  21,  1900. 

As  noted  in  the  Engineering  Record  of 
Nov.  29,  1902,  page  505,  this  first  subway 
was  the  work  of  about  118  engineers.  A 
total  of  about  forty-six  miles  of  under- 
ground track  and  about  eleven  miles  of  ele- 
vated track  were  completed  in  1902.  The 
shop  drawings,  based  upon  working  draw- 
ings prepared  in  the  office  of  the  chairman 
of  the  board,  were  made  by  the  steel  con- 
tractor, the  American  Bridge  Company. 

Extensions  to  Seeve  Greater  New  York 

As  soon  as  contract  1  was  under  way, 
the  board  sought  authority  from  the  New 
York  Legislature  to  extend  its  functions  to 
all  parts  of  Greater  New  York.  The  neces- 
sary law  was  enacted  April  23,  1900.  The 
board  immediately  prepared  the  plans  and 
entered  into  contract  2  on  July  21,  1902, 
providing  for  the  extension  of  the  subway 
to  Brooklyn.  The  cost  of  this  extension  was 
estimated  at  from  $8,000,000  to  $10,000,000. 
The  Rapid  Transit  Subway  Construction 
Company  bid  $2,000,000  for  con.struction 
and  $1,000,000  for  real  estate  and  terminals. 
This  led  the  board  to  believe  that  the  great 
value  of  the  operating  rights  was  being  ap- 
preciated at  last,  and  therefore  that  the 
solution  of  the  transit  problems  was  at 
hand.     Consequently  it  laid  out  a  compre- 


hensive system  of  routes  intended  to  serve 
the  whole  city  and  endeavored  to  construct 
some  of  them. 

The  Elsberg  amendments  to  the  Rapid 
Transit  Act,  passed  in  1906,  although  not 
generally  recognized  as  having  done  so  be- 
cause construction  was  halted,  really 
marked  another  advance  step.  They  pro- 
vided that  the  Board  of  Estimate  and  Ap- 
portionment should  approve  transit  matters. 
Heretofore  it  had  been  possible  only  to  con- 
struct transit  lines  with  city  money,  while 
the  new  amendment  made  it  possible  also  to 
equip  and  operate  with  city  money.  On  the 
other  hand,  the  Elsberg  amendments  limited 
the  lease  to  twenty  years  with  one  twenty- 
year  renewal.  This  was  disastrous  to  tran- 
sit progress,  as  capital  could  not  recoup 
itself  in  this  short  time.  For  although  city 
money  was  being  used  to  build  the  subways, 
the  carrying  charges  were  immediately 
transferred  to  the  operator,  who,  therefore, 
had  to  assume  the  cost  burden  practically 
to  the  same  extent  as  if  he  had  furnished 
the  money  in  the  first  instance.  The 
operator's  own  contribution  to  the  project 
came  in  last.  For  this  reason  additional 
transit  facilities  were  again  blocked,  and  all 
further  efforts  of  the  Rapid  Transit  Board 
were  in  vain. 

Public  Service  Commission 

The  law  creating  the  Public  Service  Com- 
mission was  passed  in  1907.  This  law 
brought  a  new  era.  The  commission  for 
the  First  District,  comprising  New  York 
City,  was  given  sweeping  powers  of  regu- 
lation and  control  over  existing  public 
utilities,  as  well  as  those  which  it  brought 
into  being.  The  Rapid  Transit  Board  dis- 
appeared, and  the  new  commission,  with 
William  R.  Willcox  as  chairman,  immedi- 
ately took  up  the  transit  problems.  In 
spite  of  its  great  powers  innumerable  ob- 
stacles interfered  with  rapid  progress  and 
it  was  found  necessary  to  obtain  more 
amendments  to  the  Rapid  Transit  Act. 

The  defect  in  the  Elsberg  amendment  was 
overcome  in  the  Rapid  Transit  Act  of  1909, 
which  was  finally  passed,  by  recognizing 
that  the  contractor  was  entitled  to  be  re- 
couped for  his  expenditures  before  the  city 
could  exercise  its  short-lease  privileges. 
Therefore  it  was  provided,  in  case  the  city 
should  recapture  after  a  minimum  period 
of  ten  years,  that  the  contractor's  expendi- 
tures should  be  returned  to  him  with  15  per 
cent  additional. 

Another  stumbling  block  which  was  dis- 
closed by  the  negotiations  with  existing 
companies  which  were  carried  on  by  the 
commission  and  the  Board  of  Estimate  dur- 
ing 1910,  1911  and  1912,  was  the  inability 
to  amalgamate  the  old  and  the  new  lines 
into  one  continuous  system.  Consequently, 
in  1912,  other  amendments  to  the  Rapid 
Transit  Act  were  obtained,  making  it  pos- 
sible to  add  to  the  existing  facilities.  'This 
was  the  last  legislative  step  necessary. 

Negotiations  and  Final  Contracts 

In  June,  1910,  the  Interborough  Rapid 
Transit  Company  and  the  Manhattan  Ele- 
vated Company  submitted  the  so-called  tri- 
borough  system   proposition,   described   in 


the  Engineering  Record  of  Sept.  10,  1910, 
page  289.  In  1911  a  joint  committee  of 
the  Public  Service  Commission  and  the 
Board  of  Estimate  took  up  with  the  Inter- 
borough Company's  officials  the  proposition 
for  joint  construction  of  new  subways  and 
equipment  and  operation  by  the  company 
made  in  December,  1910.  In  March,  1911, 
the  Brooklyn  Rapid  Transit  Company  made 
a  proposition  for  operation  over  new  city- 
built  lines,  and  a  supplementary  offer  in 
April  conceded  all  the  points  demanded  by 
the  committee  and  previously  refused  by 
the  Interborough  officials.  These  main 
points  included:  (1)  Estimating  of  operat- 
ing expenses  on  cost  per  passenger,  not  on 
car  mileage,  (2)  inclusion  in  the  construc- 
tion accounts  of  cost  of  real  estate  and  ease- 
ments, (3)  exclusion  of  banking  discounts 
from  cost  of  construction,  and  (4)  right  of 
the  city  to  transfer  lines  recapturable  after 
ten  years  to  a  second  operator.  The  Inter- 
borough Company  then  finally  conceded  the 
necessary  points  to  the  city,  and  on  March 
19,  1913,  Edward  E.  McCall,  the  newly  ap- 
pointed chairman  of  the  Public  Service 
Commission,  Theodore  P.  Shonts,  president 
of  the  Interborough  Rapid  Transit  Com- 
pany, and  Timothy  S.  Williams,  president 
of  the  New  York  Municipal  Railway  Cor- 
poration (the  Brooklyn  company),  signed 
the  dual  system  contracts. 

Dual  System  Construction 

The  five  boroughs  which  constitute  the 
Greater  City,  combined  on  Jan.  1,  1898,  are 
Manhattan,  the  Bronx,  Brooklyn,  Queens, 
and  Richmond  on  Staten  Island.  They 
form  a  city  approximately  included  in  a 
semi-circle  of  18  miles  radius.  The  real 
community  center  of  the  Greater  City  lies 
south  of  Fifty-ninth  Street,  between  the 
Hudson  and  East  Rivers  in  the  borough  of 
Manhattan.  The  active  life  of  the  Greater 
City,  which  spreads  over  327  square  miles, 
is  concentrated  here  into  an  area  of  about 
8  square  miles.  A  comprehensive  munici- 
pal transit  system  must  join  all  the  bor- 
oughs together  and  make  them  equally  ac- 
cessible to  this  community  center.  These 
are  the  chief  functions  of  such  a  system 
from  the  city-plan  standpoint.  The  dual 
system  aims  to  accomplish  this  ultimately. 

The  existing  Manhattan  Elevated  system 
below  the  Harlem  River  was  constructed 
between  1868  and  1880;  the  Bronx  portion 
of  the  Manhattan  system  between  1885  and 
1891,  and  the  existing  Interborough  sub- 
way between  1900  and  1904.  These  sys- 
tems were  designed  to  serve  only  Man- 
hattan and  the  Bronx,  which  then  consti- 
tuted New  York  City.  Similarly,  the 
Brooklyn  elevated  lines,  which  were  built 
between  1885  and  1894,  were  intended  to 
serve  Brooklyn  alone. 

Upon  these  existing  lines  as  a  foundation, 
the  new  plan  has  been  formulated,  with  the 
primary  purpose  of  furnishing  all  sections 
with  direct  service  through  the  community 
center.  As  shown  on  the  acompanying 
map,  the  Interborough  company's  system 
will  furnish  rapid  transit  for  Brooklyn, 
Manhattan,  the  Bronx  and  Queens.  The 
Brooklyn  Company's  system  will  do  the 
same  thing  for  Brooklyn,  Manhattan  and 
Queens,  and  ultimately  will  also  serve 
Richmond.  In  this  way  a  dual  system  serv- 
ing the  whole  city  has  been  created. 

Mileage,  Increased  Service  and  Cost 

The  enlarged  system  to  be  operated  by 
each  company  will  thus  consist  of  its  ex- 
isting   systems    extended    (1)    by    adding 
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Legend 
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MAP    OF    GREATER    NEW    YORK,    SHOWING    EXISTING    SUBWAY   AND    ELEVATED    LINES   AND    NEW   LINES    OF   THE  DUAL  SYSTEM 
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tracks  to  its  existinsr  lines,  (2)  by  extend- 
ing its  existing  lines  farther  out  into  new 
territory,  and  (3)  by  constructing  new  city- 
built  subways  and  elevated  structures.  The 
existing  subway  and  elevated  single-track 
mileage  is:  Interborough  Company,  191 
miles;  Brooklyn  Company,  105  miles;  total, 
296  miles.  The  added  single-track  mileage 
as  extensions  to  existing  lines  is:  Inter- 
borough Company,  21  miles;  Brooklyn 
Company.  45  miles;  total,  66  miles.  The 
single-track  mileage  of  the  new  subway  and 
elevated  sj'stems  is:  Interborough  Com- 
pany, 149  miles;  Brooklyn  Company,  110 
miles;  total,  259  miles.  The  total  new 
single-track  mileage,  including  additions, 
extensions  and  new  lines  is,  therefore,  325 
miles,  and  the  grand  total  of  single-track 
mileage  is,  for  the  old  and  new  lines  in- 
corporated under  the  dual  system,  621 
miles. 

Routing 

The  method  of  routing  a  system  has  a 
most  important  bearing  on  its  territory- 
serving  qualities.  At  present  there  is 
one  four-track  trunk  subway  traversing 
Manhattan,  as  noted  on  the  map.  With  the 
new  subways  completed  there  will  be  three 
such  four-track  trunk  lines,  with  collecting 
and  distributing  branches  in  Brooklyn,  the 
Bronx  and  Queens.  All  these  four-track 
lines  through  Manhattan  have  been  de- 
signed to  develop  a  two-way  traffic  move- 
ment For  example,  now  there  is  a  total 
of  twelve  tracks  through  the  community 
center,  five  used  by  empty  and  seven  by 
full  trains.  The  dual  system  adds  a  total 
of  nineteen  tracks  through  the  community 
center,  five  used  by  empty  and  fourteen  by 
full  trains.  Thus  75  per  cent  of  the  ad- 
ditional tracks  will  be  utilized  for  the  move- 
ment of  full  trains. 

By  this  means  the  dual  system  subway 
service  alone  will  be  nearly  five  times  as 
great  as  the  present  subway  service.  This 
enormous  increase  in  subway  capacity,  to- 
gether with  the  increase  in  the  old  lines, 
produces  a  capacity  for  the  dual  system, 
old  and  new  lines  combined,  three  times  as 
great  as  on  the  existing  lines.  The  Greater 
City  will  be  served  by  332  more  stations 
than  at  present;  the  total  number  of  such 
stations  will  be  increased  from  179  to  511, 
or  nearly  trebled.     Simultaneously,  there- 
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fore,  the  dual  system  will  practically  double 
the  single-track  mileage,  will  treble  the  ca- 
pacity, and  will  treble  the  territory-serving 
ability  of  the  existing  facilities. 

To  complete  this  project  will  cost  the 
Interborough  Company  for  construction  and 
equipment,  $105,000,000;  the  New  York 
Municipal  Railway  Corporation  for  con- 
struction and  equipment,  $61,000,000,  and 


the  city  for  construction,  $164,000,000;  a 
total  of  $330,000,000. 

The  dual  system  not  only  meets  the  im- 
mediate requirements,  but  also  provides  for 
the  future.  Whenever  new  lines  are  needed 
the  city  can  construct  them,  and  the  com- 
panies are  required  by  their  contract  to 
operate  them.  The  city,  however,  assumes 
any  operating  deficit. 


Architectural  Effects  Secured  in  Glens  Falls 
Arch  Bridge  Over  Hadson  River 

Effective  Railings,  Curved  Brackets  and  a  Special  Spiral  Stairway 
Feature  Reinforced -Concrete  Arch  Bridge  of  Striking  Appearance 


THE  new  Hudson  River  bridge  at  Glens 
Falls,  N.  Y.,  combines  excellent  archi- 
tectural appearance  with  comparatively  low 
cost.  Simple  and  effective  design  of  the 
railing  or  balustrade  and  the  supporting 
sidewalk  brackets,  and  the  use  of  heavy 
pylons  at  each  end  and  graceful  concrete 
poles  to  support  the  trolley  wires,  make  a 
structure  of  unusual  appearance.  The  rein- 
forced-concrete  spiral  stairway  on  one  side 
leading  to  Cooper's  cave  near  the  center  of 
the  structure  is  unique,  and  seems  to  merit 
a  rather  detailed  description.  When  com- 
pleted this  stairway  will  have  a  bronze  rail- 
ing to  insure  safety  in  use  and  add  further 
to  the  appearance. 

The  bridge  is  on  a  main  highway  to  Lake 
George  and  carries  a  single-track  trolley 


line.  It  is  much  frequented  by  tourist 
travel,  and  hence  the  slight  added  expense 
for  architectural  effects  is  considered  wholly 
justifiable.  In  order  to  provide  continuous 
traffic  over  the  old  bridge  at  the  same  site, 
one-half  of  the  new  bridge  was  erected  first, 
the  roadway  beams  being  designed  to  act  as 
cantilevers  until  the  second  half  was  finally 
completed  after  traffic  had  been  diverted  to 
the  half  first  constructed.  The  easterly  rib 
was  built  first,  and  each  rib  constructed  in 
three  sections — the  section  at  the  crown 
first,  then  the  two  end  sections  simul- 
taneously. 

Loads  and  Allowable  Stresses 

The  design  of  each  13-ft.  rib  and  the  floor 
shown  in  the  accompanying  drawings  was 


M'o' 


-x'o'- 


^'Bars.  Zi'e'la.2'0c.toc.^       V  '■  X    ^ 


-"■^•-iV-7 


I5'0'- .  — 5'^'-'^4^- 


5'0'-- 


-I3'0' 


^l^ 


-^'O'-M 


Half  Section  over  Pier  Half  Section  at  Grown 

HALF-SECTIONS  SHOW  DETAILS  OP  ROADWAY  AND  SIDEWALK   SUPPORTS 


^Roadway  Grade 


\SprinainQ 


»- llS'O'Span- 


Splce  ondCrcsss-Brocingof  Sted  Rib ^1 


Part  Section 

through 

Arch   Rib 


SECTIONAL   ELEVATION   AKD  DETAILS   OF   BRACING   FOR  REINFORCEMENT    OF   RIBS — SPANDREL    WALLS    FULL  WIDTH   OF  RIBS 


November  6,  1915 


ENGINEERING    RECORD 


575 


SPIRAL   STAIR   FORMS   ASSEMBLED   TO   CHECK   FABRICATION 


GRACEFUL  APPEARANCE  OF  ARCHES — STAIRWAY  TO  ISLAND 


made  to  provide  for  a  single  40-ton  electric 
car  on  the  track  at  the  center,  for  150  lb. 
per  square  foot  on  the  balance  of  the  road- 
way and  for  100  lb.  per  square  foot  on  the 
sidewalks.  Three  conditions  of  loading,  as 
usual,  were  considered — dead  load,  half-span 
live  load,  and  full  live  load.  Each  rib  is 
assumed  to  carry  its  load  uniformly  dis- 
tributed over  the  width. 

The  allowable  stresses  in  the  concrete  are 
500  lb.  per  square  inch  when  temperature 
effects  are  neglected,  and  650  lb.  when  tem- 
perature effects  are  included.  The  elastic 
ratio    between     steel    and    concrete    was 


assumed  at  20,  and  the  unit  stress  in  steel 
therefore  does  not  exceed  10,000  lb.  and 
13,000  lb.  respectively.  The  outline  of  the 
arch  ribs  was  fixed  after  many  trials,  apply- 
ing the  elastic  theory  of  analysis,  in  order  to 
give  a  center  line  conforming  as  closely  as 
possible  to  the  lines  of  pressure  for  the 
three  given  conditions. 

Material  and  Proportions 

The  concrete  used  in  the  structure  was  of 
three  grades:  (a)  1:2:4  mixture,  with 
broken  stone  passing  a  IVi-in.  ring,  used 
for  the  arch  ribs  between  skewbacks,  for 
floor  slabs,  girders  and  •  brackets,  for  the 
upper  4  ft.  of  the  transverse  walls  cast  as 
a  monolith  with  the  girders,  and  for  copings, 
cornices,  parapet  walls,  railings  and  lamp 
posts,  sidewalks  and  curbs;  (b)  1:3:6  mix- 
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tare,  with  broken  stone  passing  a  2-in.  ring, 
used  for  spandrel  walls,  transverse  walls 
that  do  not  carry  brackets,  and  for  the  lower 
parts  of  transverse  walls  which  do  carry 
brackets;  (c)  1:8:6  mixture,  with  broken 
stone  passing  a  3-in.  ring,  used  for  founda- 
tion courses  and  retaining  walls,  and  for 
abutments,  piers  and  pylons. 

Expansion  joints  located  as  shown  on  the 
accompanying  drawings  marked  the  points 
for  discontinuity  in  placing  the  concrete, 
and  the  walls  were  carried  up  to  the  bot- 
tom of  the  floor  slabs.  A  single  layer  of 
two-ply  tarred  felt  was  used  in  the  hori- 


steel  reinforcement  for  main  shaft  OF 

SPIRAL  STAIRWAY 


Section  A-A 
DETAILS   OF  ORNAMENTAL   PYLON 


ORNAMENTAL    SPIRAL   STAIRWAY 
Handrail  of  bronze  to  be  added 
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zontal  expansion  joints,  and  vertical  expan- 
sion joints  >2  in.  wide  were  filled  with  tar 
paper  and  pitch. 

Details  of  Arch  Construction 

The  bridge  extends  in  a  north-and-south 
direction  and  consists  of  six  arch  spans, 
one  with  a  clear  span  of  90  ft.,  four  with 
clear  spans  of  115  ft.,  and  one  with  a  clear 
span  of  60  ft.  The  retaining:  walls  at  the 
north  end  are  84  Vis  ft.  long,  and  at  the  south 
end  one  retaining  wall  is  110  ft.  long  and 
the  other  4IV2  ft.  long.  The  total  length  of 
the  reinforced-concrete  structure  is  679  ft. 

The  arches  are  of  the  Melan  type,  the 
accompanying  elevations  and  sections  of  the 
115-ft,  span  showing  the  tj-pical  details 
used.  The  method  of  supporting  the  30-ft. 
brick  roadway  is  on  concrete  slabs  by  span- 
drd  walls  over  the  two  13-ft.  ribs  and  by 
reinforced-concrete  beams  between  them, 
and  the  cantilever  brackets  for  the  two  side- 
walks are  used  throughout  the  bridge  ex- 
cept for  the  arched  approach  span  at  one 
end.  One  photograph  shows  the  general  ap- 
pearance of  the  structure;  the  solid 
spandrel  approach  span  just  mentioned  and 
the  large  ornamental  pylons  are  at  the  far 
end. 

Spiral  Stair  to  Island 

The  island  seen  in  the  center  of  the  pic- 
ture is  largely  composed  of  solid  rock,  and 
contains  a  cave  called  Cooper's  Cave,  which 
is  somewhat  of  a  curiosity.  Access  to  this 
island  was  furnished  by  the  ornamental 
reinforced-concrete  stairway  which  is  shown 
by  the  photographs.  Some  idea  of  the  com- 
plicated nature  of  the  form  construction  is 
given  by  the  view  of  the  assembled  form 
boxes,  which  were  built  in  separate  units 
and  erected  around  the  steel  frame,  seen  in 
the  other  photographs,  inside  the  shell 
shown  partly  completed  in  the  trial  as- 
sembly on  the  ground. 

The  four  main  ribs  of  the  vertical  central 
column  of  this  stair,  which  makes  exactly 
two  complete  turns,  were  each  reinforced 
by  two  angles  laced  together  and  held  in 
place  by  the  five  circular  hoops  shown  in  the 
photographs.  Five  spiral  rods  and  a  spiral 
band  reinforce  the  inside  of  the  steps,  and 
four  horizontal  rods  to  each  step,  not  shown 
in  the  picture,  were  cast  with  the  main 
column,  and  designed  to  support  the  loads 
by  cantilever  action.  Special  attention  is 
called  to  the  smooth  finish  of  these  steps, 
and  the  beading  on  the  forms,  which  gave 
excellent  results.  The  total  cost  of  this 
stairway,  including  the  bronze  handrail  not 
shown,  was  about  $4,000.  This  is  only  2.7 
per  cent  of  the  total  cost  of  the  structure, 
which  was  about  $150,000. 

The  bridge  was  designed  by  the  Concrete- 
Steel  Engineering  Company  of  New  York, 
and  its  construction  supervised  by  E.  H. 
Harder,  resident  engineer  of  that  company, 
It  was  constructed  by  Callanan  &  Prescott, 
contractors,  of  Albany. 


Dayton's  New  Garbage-Reduction 
Plant  will  have  a  novel  dryer  with  the  feed 
end  maintained  at  a  cooler  temperature 
than  usual.  The  idea  is  to  save  an  addi- 
tional amount  of  grease,  according  to  a 
statement  by  J.  E.  Barlow,  director  of  pub- 
lic service,  in  a  paper  presented  to  the 
American  Society  of  Municipal  Improve- 
ments. No  attempt  will  be  made  to  recover 
the  "stick"  liquor,  which  will  be  run  out 
over  graveL  The  plant  will  have  a  capacity 
of  50  tons  per  eight-hour  shift. 


this  destruction  is  attributable  to  failure  to  protect  the  sand  beyond 

pavement  with  sodding 

Galveston  Adopts  Plan  to  Strengthen  Its  Water- 
front Defense  Against  Future  Storms 

Fill  Back  of  Sea  Wall  to  Be  Retained  by  Fourteen- 
Foot  Concrete  Bulkhead  at  Edge  of  Brick  Pavement 


FOLLOWING  the  severe  storm  of  Aug. 
16-17,  this  year  (see  Engineering  Rec- 
ord, Aug.  28,  1915,  page  271),  Galveston 
County,  I'exas,  called  in  Brig. -Gen.  H.  M. 
Robert,  U.  S.  A.  (retired),  to  advise  on  the 
measures  necessary  to  prevent  again  the 
destruction  of  the  boulevard  pavement  back 
of  the  sea  wall.  General  Robert  reported, 
under  date  of  Oct.  11,  advising  that  the 
present  brick  pavement  be  widened  30  ft.; 
that  is,  extended  to  a  distance  100  ft.  back 
from  the  back  of  the  wall,  and  that  at  its 
edge  there  be  built  a  reinforced-concrete 
sheet-pile  bulkhead,  14  ft.  deep,  to  prevent 
undermining.  This  plan  has  been  adopted 
by  the  county.  The  recommendation  that 
20,000  tons  of  rock  be  placed  at  the  toe  of 
the  sea  wall  to  protect  it  from  undermining, 
and  from  exposing  the  first  row  of  piles 
and  the  wood  sheeting  to  the  ravages  of  the 
teredo,  has  also  been  adopted. 

As  noted  in  the  Engineering  Record  of 
Aug.  28,  the  sea  wall  itself  suffered  no  dam- 
age, other  than  the  washing  away  of  sand 
beneath  the  toe.    However,  the  water  blown 


across  the  top  churned  away  the  sand  be- 
yond the  pavement  wherever  it  had  not  been 
protected  by  sodding  and  planting  to  Ber- 
muda grass.  For  a  length  of  6000  ft.  it 
undermined  and  destroyed  not  only  the  full 
width  of  pavement,  54  ft.,  but  also  the  16- 
ft.  sidewalk,  leaving  at  some  places  a  sheer 
drop  of  6  ft.  to  the  sand  at  the  back  of  the 
sea  wall.  In  other  places  only  part  of  the 
pavement  was  destroyed. 

Plan  Adopted 

The  plan  adopted  provides  for  paving  the 
full  width  of  the  county's  right-of-way,  100 
ft.,  for  its  entire  length  of  14,000  ft.,  and 
placing  along  the  outer  edge  a  reinforced- 
concrete  sheet-pile  bulkhead,  14  ft.  deep  and 
6  in.  thick.  This  will  have  a  concrete  cap,  12 
to  15  in.  thick  and  30  in.  wide.  Tie  rods,  10 
ft.  apart,  will  run  to  a  continuous  8  x  12-in. 
reinforced-concrete  deadman  buried  beneath 
the  pavement  20  ft.  back  from  the  bulkhead. 
Since  the  greatest  depth  of  scour  was  6  ft.. 
General  Robert  considers  a  14-ft.  bulkhead 
ample.    By  this  construction  the  sand  back 


AS  this  picture  clearly  shows,  the  boulevard  pavement  back  op  the  sea  wall  was 
destroyed  by  undermining  starting  the  back  edge 
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ANOTHER    VIEW    SHOWING    UNDERMINING    FROM    REAR — IN    PLACES    THE    BRICK    PAVEMENT, 
CEMENT   GROUTED,   CANTILEVERED    12   FEET 


of  the  sea  wall,  is  fully  inclosed,  the  sea 
wall  and  bulkhead  protecting  front  and  back 
and  the  pavement  the  top.  The  pavement 
will  be  of  the  same  type  as  that  now  used 
— vitrified  brick  laid  on  a  hydraulically 
placed  sand,  and  using  cement-grout  filler. 
This  construction  has  given  very  satisfac- 
tory results,  part  of  the  pavement  laid  by 
this  method  in  1903  being  still  in  place  and 
in  excellent  condition.  In  fact,  the  only 
sections  of  original  pavement  not  now  in 
place  are  those  where  grade  changes  were 
necessary  or  where  the  storm  undermined 
and  destroyed  them. 

It  will  be  noted  from  the  drawings  that 
the  pavement  grade  is  made  2  per  cent  to- 
ward the  Gulf,  thus  giving  an  elevation  of 
19  ft.  at  the  back  edge.  This  uniform  grade 
will  continue  down  to  the  top  of  the  sea 
wall,  thus  allowing  prompt  escape  of  the 
water.  For  75  per  cent  of  the  length,  how- 
ever, the  sidewalk  edge  will  be  raised  4  in. 
to  prevent  vehicles  from  running  onto  the 
walk. 

The  new  construction,  so  far  as  grades 
are  concerned,  is  to  be  applied  only  where 
the  boulevard  has  been  washed  out. 

In  his  report  General  Robert  emphasizes 
the  necessity  of  planting  with  Bermuda 
grass  the  space  beyond  the  100-ft.  boule- 
vard. This  recommendation  has  been  made 
before,  but  was  generally  disregarded. 
Where  this  protection  was  provided  there 
was  no  undermining,  and  had  it  been  gen- 
eral there  would  have  been  little  damage 
to  the  boulevard.  This  matter,  however,  is 
beyond  the  control  of  the  county,  and  is 


under  the  city's  authority.  The  protective 
power  of  the  Bermuda  sod  was  plainly 
shown  wherever  the  lawns  were  cut  by  shell 
or  sand  drives  or  walks.  These  were  points 
of  weakness.  Undercutting  started  at  them, 
spread  under  the  pavement  and  to  both 
sides.  At  the  sides,  however,  the  resistance 
of  the  sod  was  so  great  that  the  destruction 
did  not  go  far. 

The  sodding  is  accomplished  by  putting 
over  the  sand  a  4  or  5-in.  layer  of  loam  and 
planting  tufts  of  Bermuda  grass  at  the 
corners  of  4-ft.  squares. 

While  so  far  as  the  county's  right-of-way 
is  concerned  the  recommendations  have 
been  adopted,  the  report  points  out  that  the 
sod  protection  should  be  carried  back,  if 
possible,  to  a  distance  300  ft.  from  the  sea 
wall.  Further,  it  has  been  suggested  that 
at  the  back  edge  of  the  pavement,  there  be 
placed  a  clay  mound  2  ft.  high  and  5  ft. 
wide  at  the  base  and  that  back  of  it  and 
from  its  top  there  be  carried  for  100  ft. 
a  2  per  cent  grade,  the  slope  to  be  planted 
to  Bermuda.  This  would  give  a  ground 
elevation  200  ft.  back  from  the  wall  of  23 
ft.,  6  ft.  higher  than  the  wall,  thus  effect- 
ively protecting  the  city  from  water  from 
the  Gulf.  Some  water  did  come  over  from 
this  direction  in  the  August  storm.  Gen- 
eral Robert  heartily  indorses  the  sugges- 
tion. Its  execution  would  depend  on  the 
city,  but  sentiment  in  Galveston  is  hardly 
such  as  to  insure  the  carrying  out  of  the 
work. 

The  new  work  will  be  carried  out  under 
the  direction  of  R.  M.  Sias,  county  engineer. 


Urge  Construction  of  Pacific  Coast 
Military  Road 

AS  AN  ECHO  of  the  resolutions  re- 
cently passed  by  the  Pan-American 
Road  Congress  in  Oakland,  Cal.,  a  San 
Francisco  newspaper  prints  the  following 
communication,  received  from  a  local  en- 
gineer, urging  the  construction  of  a  Pa- 
cific Coast  military  road: 

"One  of  the  most  important  elements  in 
a  comprehensive  scheme  of  defense  of  an 
extended  coast  line  is  the  existence  of  an 
adequate  system  of  lines  of  communication. 
While  the  value  of  railways  for  this  pur- 
pose will  always  be  great,  the  relative  im- 
portance of  good  highways  has  been  vastly 
increased  by  the  introduction  and  general 
use  of  the  many  forms  of  motor-propelled 
vehicles. 

"During  our  Civil  War  campaigns  were 
planned  only  for  those  seasons  of  the  year 
when  normal  weather  conditions  promised 
passable  roads.  Even  then  operations  of 
vast  import  often  were  aborted  or  impeded 
by  untimely  rains.  Now  that  the  consump- 
tion of  munitions  is  on  such  an  enormous 
scale  the  problem  of  transport,  always  a 
difficult  one,  is  far  more  serious  than 
formerly.  Clearly  the  army  mule — our 
main  reliance  in  the  past — will  be  wholly 
inadequate  in  the  future.  Moreover,  al- 
though the  mule  team  could  be  utilized  to 
some  extent  even  on  the  worst  of  muddy 
roads,  the  use  of  motor  vehicles  makes  good 
roads  absolutely  indispensable.  These,  of 
course,  must  be  constructed  before  the  out- 
break of  hostilities. 

"Without  doubt  any  attempt  at  actual  in- 
vasion of  our  western  mainland  would  be 
aimed  at  San  Francisco,  at  once  the  com- 
mercial and  financial  metropolis  of  the  Pa- 
cific Coast  and  the  point  of  greatest  strate- 
gic value  upon  our  entire  coast  line.  It 
is  a  matter  of  simple  prudence,  therefore, 
that  every  possible  landing  place  within 
practicable  distance  both  north  and  south 
of  San  Francisco  should  be  made  readily 
accessible  to  our  defending  army  by  means 
of  easy  and  permanent  roads.  The  trunk 
line  of  this  system  should  be  located  out  of 
range  of  observation  and  of  gun  fire  from 
the  ocean,  with  branches  leading  to  all 
positions  commanding  the  landings  that 
would  be  occupied  by  our  forces.  It  would, 
therefore,  seem  highly  desirable  to  invite 
the  co-operation  of  the  National  Govern- 
ment in  this  matter.  A  recommendation  to 
Congress  on  the  subject  would  be  timely 
and  quite  in  order." 
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Tests  Show  How  Loads  Are  Distributed  on 
Reinforced-Concrete  Slab  Floors 

Percentages  of  Concentrated  Loads  Above  Joists  Carried  by 
Adjacent  Joists  and  Effective  Width  of  Slab   Determined 


OWING  to  the  indeterminate  nature  of 
the  distribution  of  the  actual  concen- 
trated loads  on  highway  bridge  floors,  and 
in  order  to  obtain  test  data  upon  which  ra- 
tional design  of  reinforced-concrete  slab 
floors  can  be  made,  three  series  of  tests  have 
been  conducted  by  the  highway  department 
of  the  State  of  Ohio.  The  results  are  pub- 
lished in  Bulletin  28  of  the  department,  re- 
cently issued.  Both  laboratory  and  field 
tests  are  included — one  laboratory  series 
and  one  field  series  to  investigate  the  dis- 
tribution of  concentrated  loads  to  the  joists, 
and  one  laboratory  series  to  determine  the 
load  distribution  across  the  slab  and  the 
effective  width.  The  abstract  which  follows 
includes  the  principal  results  and  the  final 
general  conclusions  which  seem  to  be  justi- 
fied by  the  tests. 

With  the  exception  of  the  dead  loads, 
practically  all  heavy  loads,  such  as  the 
wheels  of  a  road  roller  or  heavy  motor 
truck,  on  highway  bridge  floor  are  con- 
centrated on  small  areas.  In  the  design  of 
reinforced-concrete  floors,  therefore,  there 
are  two  assumptions  which  must  be  made: 
(1)  In  designing  the  supporting  joists  or 
stringers,  the  proportion  of  a  concentrated 
load  on  the  slabs  carried  by  the  joist  im- 
mediately below  it;  (2)  in  designing  the 
floor  slab  itself,  the  width  of  the  slab  which 
may  be  considered  as  carrying  a  concen- 
trated load  resting  upon  it.  A  satisfactory 
theoretical  solution  of  these  questions  is 
impossible,  as  it  involves  the  elastic  prop- 
erties of  concrete  and  steel  in  flat  slabs  and 
beams  with  multiple  supports,  and  requires 
so  many  assumptions  that  any  results  thus 
obtained  would  be  little  better  than  assum- 
ing the  distribution  at  once. 

Tests  foe  Load  Distribution  to  Joists 

The  laboratory  tests  for  determining  the 
distribution  of  concentrated  loads  to  sup- 
porting joists  were  made  on  5  x  8-ft.  slabs. 
Two  6-in.  slabs,  one  7-in.  slab  and  one  8-in. 
slab  with  %  per  cent  reinforcing,  and  the 
same  series  with  1  per  cent  reinforcing, 
were  made.  All  but  two  were  also  rein- 
forced with  a  layer  of  wire  netting  of  6-in. 
mesh,  made  of  No.  9  and  No.  11  wire.  The 
main  reinforcing  rods  were  placed  paral- 
lel to  the  8-ft.  dimension  of  the  slabs,  which 


were  cast  on  three  lines  of  10-in.,  25-lb.  I- 
beams  as  joists,  spaced  3  ft.  6  in.  center 
to  center.  These  beams  were  supported  on 
end  I-beams  12  ft.  apart  corresponding  to 
floorbeams  in  a  bridge,  as  shown  in  one 
of  the  accompanying  photographs.  The  I- 
beam  joists  were  supported  on  V4-in-  rods 
as  knife  edges  on  the  top  of  the  cross  beams. 
The  load  was  applied  to  a  paving  brick 
bedded  in  mortar  at  the  center  of  the  slab 
over  the  middle  joist,  by  means  of  a  simple 
beam  acting  as  a  lever.  An  upward  pres- 
sure was  exerted  on  the  lever  on  one  end 
through  a  screw  jack  resting  on  the  weigh- 


percentages  carried  by  each  beam,  are  given 
in  Table  1.  The  percentages  carried  by 
the  middle  beam  are  shown  in  the  accom- 
panying diagram.  The  results  given  are 
based  upon  the  20,000-lb.  load,  as  the  curves 
between  load  and  deformation  and  load  and 
deflection  both  very  closely  approximate 
straight  lines,  and  therefore  the  equivalent 
loads  will  be  fixed  percentages  of  the  total 
load  for  each  test  and  the  percentages  will 
not  vary  with  the  amount  of  the  load. 

It  is  worthy  of  note  that  in  Table  1  the 
sums  of  the  three  percentages  given  for 
each  test  are  less  than  100  per  cent,  or  in 
other  words,  that  less  than  the  whole  of  the 
load  is  accounted  for  by  the  assumption  of 
the  5-ft.  uniform  distribution  along  the 
joists. 

Field  Tests 

A  series  of  tests  were  made  on  the  floor 
of  a  ten-panel  Warren  truss  bridge,  205  ft. 
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cross-section  of  the  highway  bridge  floor  which  was  tested 


ing  table  of  the  testing  machine,  which  pro- 
duced a  downward  pressure  at  the  other 
end  on  the  brick.  The  lever  was  held  down 
between  the  slab  and  the  testing  machine 
by  two  1%-in.  rods  anchored  into  the  floor. 
During  the  tests,  both  the  elongations  of 
the  extreme  fibers  of  the  I-beam  joists  and 
the  deflections  at  the  middle  were  taken. 
Calibration  runs  were  made  on  each  beam 
without  the  slab  with  a  single  concentrated 
load  in  the  middle,  for  the  purpose  of  de- 
termining the  value  of  the  coefficient  of 
elasticity  for  each  beam.  The  slabs  were 
centered  on  the  12-ft.  span  and  bedded  in 
cement  mortar  spread  on  the  tops  of  the 
I-beam  joists  in  order  to  secure  an  even 
bearing  on  all  the  beams.  The  test  loads 
were  applied  in  increments  of  2000  lb.  until 
a  total  of  20,000  lb.  was  reached. 

Results  of  Laboratory  Tests 

The  results  of  these  tests,  in  terms  of 
equivalent  uniform  load  (assumed  dis- 
tributed over  the  5-ft.  length  of  bearing  of 
the  slab)  computed  from  the  elongations  of 
the  lower  fibers  of  the  I-beams,  and  the 


long,  center  to  center  of  end  pins.  The 
roadway  is  18  ft.  wide  between  curbs.  The 
floor  is  a  reinforced-concrete  slab  supported 
on  I-beam  joists,  shown  in  the  accompany- 
ing cross-section,  with  a  floor  surface  of 
creosoted  wood  block  laid  on  a  sand  cushion. 
Since  the  thickness  of  the  slab  varies  from 
41/2  in.  at  the  curb  to  6^/2  in.  at  the  middle, 
the  reinforcing  rods  shown  give  1.19  per 
cent  reinforcing  at  the  curb  and  0.76  per 
cent  at  the  middle. 

To  determine  the  load  distribution  to 
the  joists,  the  load  was  applied  through  a 
paving  brick  directly  over  the  middle  of  the 
I-beams  at  points  D  and  E  in  each  of  the  two 
panels  adjacent  to  the  center  of  the  bridge, 
by  means  of  a  25-ton  screw  jack  acting  on 
the  foot  of  a  V-frame,  which  was  hung  from 
the  adjacent  top  struts  of  the  upper  lateral 
bracing.  The  arrangement  is  shown  in  one 
of  the  photographs. 

The  amount  of  load  applied  was  deter- 
mined by  inserting  a  spring  device  between 
the  jack  and  the  bridge,  as  shown  in  the 
photograph.  This  spring  was  made  of  two 
10  X  1  11/16-in.  plates  separated  by  %-in. 


arrangement  for  testing  load,  distribution  to  joists 


APPLYING  A   CENTRAL   LOAD   TO  A   CONCRETE   SLAB 
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AVERAGE  COMPUTED  PERCENTAGES  CARRIED  BY  EACH  BEAM  OP  BRIDGE  FLOOR 


APPARATUS  FOR  LOADING  BRIDGE  FLOOR 

fillers  at  the  ends.  On  each  side  was  fast- 
ened a  defleetometer  which  magnified  the 
deflection  of  the  plates  100  times  and  was 
read  directly  on  a  scale  attached  to  the  in- 
strument. It  was  calibrated  up  to  a  load  of 
20,000  lb.  and  was  sensitive  enough  to  in- 
dicate increments  of  200  lb.  The  loads  were 
applied  in  5000-lb.  increments  up  to  a  total 
of  20,000  lb.  at  each  point.     The  elonga- 


equivalent  uniform  loads,  the  values  given 
in  Table  2  for  the  20,000-lb.  load  are  found. 
The  sums  of  these  equivalent  loads  given 
in  the  last  row  indicate  that  the  applied 
loads  are  nearly  uniformly  distributed  to 
the  beams,  as  the  totals  check  well  with  the 
total  load  applied. 

The  equivalent  uniform  loads  are  re- 
duced to  percentages  of  the  applied  loads, 
the  weighted  average  is  computed  for  each 
point  and  plotted  in  the  accompanying 
diagram. 

Special  Conditions  in  This  Test 

While  it  has  been  shown  that  the  de- 
formation in  the  joists  accounts  for  the 
total  load  applied  if  considered  uniform, 
it  is  well  to  inquire  whether  some  unusual 
conditions  conspired  to  make  the  concen- 
trated load  develop  only  as  much  stress  as 
would  have  been  expected  had  the  load  been 
applied  uniformly  along  the  joists.  It 
should  be  noted  that  in  the  case  of  this 
bridge  the  floor  joists  are  made  fast  to  the 
web  of  the  floorbeams,  a  condition  which, 
together  with  the  continuity  of  the  con- 
crete over  the  top  of  the  floorbeams,  tends 
to  restrain  the  ends. 

For  perfect  fixed-end  conditions  a  concen- 
trated load  at  the  center  will  produce  a 
bending  moment  equal  to  that  produced 
by  the  same  weight  uniformly  distributed 


actual  concentrated  load  stressed  the  bot- 
tom fiber  of  the  I-beam  an  amount  that 
would  ordinarily  have  been  calculated  for 
the  same  load  uniformly  applied.  The  de- 
signer should  compare  his  conditions  with 
those  herein  described  before  assuming  a 


Tablb 

2 — Equiyaunt  UNiroBM  LOADS  FOB  Joists 

Under   20,000-PonND  Load  in   Field 

Test 

Panel  east  ot  center 

A 

Panel  west  of  center 

Joist 

Load  at  D 

Load  at  E 

Load  at  D 

Load  at  E 

A... 

.      1,180 

0 

1,480 

500 

B... 

.      2,340 

1,090 

2,200 

1,460 

C... 

.       3,140 

2,550 

4,240 

2,200 

D... 

.       5,780 

4,020 

5,860 

2,920 

E... 

.       3,580 

5,860 

3,880 

5,640 

P. . . 

.       4,620 

7,160 

4,520 

7,860 

Sum 

.     20,640 

20,680 

22,180 

20,580 

40 
C  30 


20 


10 


longitudinal  distribution  equivalent  to  that 
indicated  by  the  test. 

Conclusions  Regarding  Distribution  to 
Joists 

The  following  conclusions  regarding  the 
distribution  of  the  concentrated  loads  on  a 
reinforced-concrete  slab  to  the  floor  joists 
seem  to  be  warranted  by  these  tests. 

1.  The  percentage  of  reinforcement  has 
little  or  no  eifect  upon  the  load  distribution 
to  the  joists,  so  long  as  safe  loads  on  the 
slab  are  not  exceeded. 

2.  The  amount  of  load  distributed  by  the 
slab  to  other  joists  than  the  one  immedi- 
ately under  the  load  increases  with  the 
thickness  of  the  slab. 

3.  The  outside  joists  should  be  designed 
for  the  same  total  live  load  as  the  inter- 
mediate joists. 

4.  The  axle  load  of  a  truck  may  be  con- 
sidered as  distributed  uniformly  over  12  ft. 
in  width  of  the  roadway. 

5.  If  the  slab  has  ample  grip  on  the 
upper  flange  of  the  I-beam  and  is  continu- 
ous over  the  floorbeams,  and  if  the  joists 
are  riveted  to  the  webs  of  the  floorbeams, 
the  live-load  stress  in  the  joist  may  be  but 
one-half  as  great  as  for  a  similar  load  on 
a  plain  I-beam  supported  at  its  ends. 

6.  Under  these  favorable  conditions  the 
axle  load  in  a  panel  of  not  more  than  20  ft. 
may  be  assumed  as  uniformly  distributed 
over  two-thirds  of  the  length  of  the  joists 
to   be  considered   as   simple   I-beams   sup- 
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Table  1 — Equivalent  Uniform 

Loads  at  20,000-Pound  Laboratory 

Test  Load 

Based 

ON 

Elongation  of 

Lower   Fibers- 

—Percentages   to   Each 

Joist 

Rein- 

Load  uniformly  distributed 

Thick-   force- 

Age 

over  5  ft 

for  beam 

Percentages 

for  beam 

in.     per  cent 

days 

A 

B 

C                 Sum 

e 
A 

B 

C 

Sum 

6            % 

497 

4,480 

9,990 

4,800             19,270 

22.4 

50.0 

24.0 

96.4 

^            % 

491 

4,360 

10,350 

4,490             19,200 

21.8 

51.7 

22.5 

96.0 

498 

4,430 

6,220 

4,540             15,190 

22.2 

31.1 

22.7 

76.0 

s           % 

495 

4,480 

4,970 

4,440             13,890 

22.4 

24.9 

22.2 

69.5 

«             1 

327 

4,480 

9,030 

4,890             18.400 

22.4 

45.2 

24.5 

92.1 

«             1 

187 

3,960 

10,350 

4,020             18,330 

19.8 

51.8 

20.1 

91.7 

7              1 

325 

4,790 

7,050 

4,540             16,380 

24.0 

35.3 

22.7 

82.0 

8              1 

607 

4,530 

7,290 

4,510             16,330 

22.7 

36.4 

22.6 

81.7 

8              1 

142 

5,000 

6,520 

4,020             15,540 

25.0 

32.6 

20.1 

77.7 

tion  of  the  lower  fiber  of  each  joist  at  the     over  a  beam  without  fixed  ends.    Since  the 


middle  of  the  panel  was  measured  with  a 
strain  gage. 

Equivalent  Uniform  Loads 
Assuming  the  coefficient  of  elasticity  to 


concrete  slab  is  cast  partly  around  the  top 
flange  of  the  I-beam,  it  may  act  as  a  com- 
posite beam,  depending  on  whether  or  not 
the  bond  between  the  concrete  slab  and 
the  steel  flange  has  ever  been  broken.  These 
be  30,000,000  and  reducing  the  readings  to     conditions   offer  an    explanation    why    an 

so 
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ported  at  the  ends.  Without  these  condi- 
tions, the  load  may  be  assumed  as  uniformly 
distributed  over  a  length  of  at  least  5  ft. 

Distribution  of  Ck)NCENTRATED  Load  Over 
Slab 

To  determine  what  width  of  a  reinforced- 
concrete  slab  may  be  considered  in  design- 
insr  for  concentrated  loads,  and  how  far 
from  the  point  of  concentration  the  load 
causes  stresses  in  the  slab,  a  series  of 
laboratory  tests  on  three  spans,  3V2  ft..  5  ft. 
and  7  ft.  were  made.  Twenty  slabs  were 
made  and  tested,  of  which  fourteen  were 
7  in.  thick  and  six  were  4  in.  thick.  Various 
percentages  of  transverse  reinforcement 
were  used.  The  main  reinforcing  of  all 
slabs  was  1.04  per  cent,  placed  with  the 
center  1  in.  above  the  bottom  of  the  slab. 

The  concentrated  load  was  applied 
through  a  brick  at  the  center  of  the  slab  in 
the  same  manner  as  previously  described. 
A  photograph  of  the  apparatus  is  shown. 
Observations  were  made  of  the  deilections 
and  of  the  deformations  in  the  concrete  and 
the  steel. 

To  Determine  Effective  Width 

Defining  "effective  width"  as  that  width 
used  in  designing  over  which  a  single  con- 
centrated load  may  be  considered  uniformly 
distributed  on  a  line  down  the  middle  of 
the  slab  parallel  to  the  support,  two  meth- 
ods of  obtaining  this  width  may  be  used: 

1.  The  loads  causing  known  deforma- 
tions in  a  1-ft.  slab  may  be  used  as  units  for 


TOP  OF  SLAB  AFTER  FAILURE 


comparison  with  loads  causing  equal  maxi- 
mum deformations  in  the  other  slabs. 

2.  The  deformations  on  a  transverse  sec- 
tion (parallel  to  supports)  may  be  plotted 
for  any  load,  and  the  area  under  this  curve 
divided  by  the  maximum  ordinate  to  the 
curve  (maximum  deformation)  will  give  the 
effective  width. 

A  material  like  concrete,  with  many  vari- 
ations in  hand  mixing,  is  so  variable  that  it 
is  thought  that  the  results  obtained  by  the 
first  method  are  not  entirely  reliable. 

Effective  Widths  from  Deformation 
Curves 

The  deformations  of  the  steel  and  the 
concrete  and  the  deflections  of  the  slab,  on 
a  transverse  line  down  the  middle  of  the 
slab,  were  plotted  for  each  load  and  slab. 
The  area  under  any  one  of  these  curves  di- 
vided by  the  maximum  ordinate  to  the  curve 
will  give  a  value  of  the  effective  width  of 
that  slab  for  that  load.  Thus  three  values 
of  the  effective  width,  one  from  the  deflec- 
tion, one  from  the  deformation  of  the  con- 
crete and  one  from  the  deformation  of  the 
steel,  are  obtained.  In  nearly  all  cases  the 
concrete  deformation  gives  a  less  effective 
width  than  either  of  the  others,  and  the 
greatest  effective  width  is  given  by  the  de- 
flections. 

It  was  found  that,  in  testing,  the  slabs 
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effective  width  of  slab  under  concen- 
trated LOAD 

small   and   furtlier  experiments   would  be 
necessary  to  determine  its  value. 

Tests  on  the  floor  slabs  of  the  205-ft. 
highway  bridge  used  for  the  field  tests  were 
made,  and  the  effective  width  was  found  to 
average  about  4.5  ft.  The  equation  gives 
about  3.9  ft.  and  therefore  errs  on  the  safe 
side. 

Conclusions  Regarding  Effective  Width 

These  tests  of  slabs  seem  to  warrant  the 
following  conclusions: 

1.  The   effective  width   is  affected  very 


Tabls    3 — ErPECTivK   WroTH   IN   Percentage   of   Clear  Span  Based  on  Unit  Deformation  in  Concrete 


Percentage  effective  width  at  a  Average  up  to 


Num- 
ber 

Thick- 

Clear 

Width, 

Transv. 
reinf., 

Aver. 

unit  deformation  of 

A 

0.001 

tested 

In. 

span 

ft. 

per  cent 

days 

0.0006 

0.001 

0.0016 

0.002 

per  cent 

in. 

S 

3  ft.  1  in. 

3.5 

Varies 

104 

98.5 

96.0 

91.4 

91.3 

98.1 

36.3 

3  ft.  1  in. 

7.0 

Varies 

135 

119.6 

125.1 

113.3 

109.2 

121.7 

45.0 

4  ft  7  in. 

5.0 

Varies 

146 

88.7 

83.9 

79.3 

78.3 

87.6 

48.2 

4  ft.  7  In. 

10.0 

0.2 

146 

107.0 

101.6 

89.7 

85.0 

105.8 

58.2 

6  ft.  7  In. 

7.0 

0.2 

147 

78.3 

70.5 

65.7 

64.0 

76.2 

60.2 

3  ft  1  in. 

5.25 

0.4 

42 

108.1 

108.0 

109.0 

105.8 

107.1 

39.6 

8  ft  1  in. 

7.0 

0.4 

126 

113.9 

103.6 

95.2 

92.7 

111.7 

41.3 

4  ft  7  in. 

7.5 

0.4 

43 

95.2 

95.1 

86.8 

84.0 

95.6 

52.7 

4  ft  7  In. 

10.0 

0.4 

80 

98.1 

96.1 

90.9 

85.3 

98.1 

64.0 
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left  the  outer  edges  of  the  I-beams,  due  to 
deflection,  showing  that  the  effective  span 
was  about  equal  to  the  clear  span.  Table  3 
gives  a  summary  of  the  effective  widths  in 
percentages  of  the  clear  span,  based  on  unit 
deformation  in  the  concrete. 

All  of  the  slabs  failed  by  shear — that  is, 
by  the  brick  punching  through  the  slab. 
Views  of  the  failure  of  one  of  the  slabs 
are  shown  herewith. 

Results  and  Empirical  Formula 

The  results  shown  in  the  table  indicate  a 
decrease  in  effective  width  as  the  load  in- 
creases, but  this  is  not  marked  until  after 
safe  loads  are  exceeded.  The  effective 
widths  in  inches  given  in  the  last  column 
are  the  averages  for  seven  values  for  def- 
ormations up  to  0.001  per  inch,  which 
corre.sponds  to  a  unit  .stress  of  about  1500 
lb.  per  square  inch  in  the  concrete.  This  is 
well  beyond  the  safe  working  values. 

The  accompanying  diagram  shows  the 
values  of  the  effective  width  plotted  with 
the  clear  span.  It  is  seen  that  a  straight 
line  fits  these  points  fairly  well,  and  until 
further  data  are  available  the  following 
equation  may  be  used  with  safety: 

e  =  0.6  S  -f  1.7 

where  e  is  the  effective  width  in  feet  of  a 
slab  of  greater  width  than  length,  and  S  is 
the  clear  span  in  feet. 

This  equation  is  independent  of  the  thick- 
ness of  the  slab.  It  is  worthy  of  note  that 
the  results  for  the  7-in.  and  4-in.  slabs  in- 
dicate that  the  thickness  has  some  effect 
on  the  effective  widths,  but  the  effect  is 


little  by  the  percentage  of  transverse  rein- 
forcement parallel  to  the  supports. 

2.  It  decreases  somewhat  as  the  load  in- 
creases. 

3.  In  percentage  of  the  span  it  decreases 
as  the  span  increases. 

4.  The  foregoing  formula  will  give  a  safe 
value  of  effective  width  where  the  total 
width  of  the  slab  is  greater  than  1  1/3  S  -f 
4  ft. 

The  first  series  of  tests  cited  was  made 
by  G.  R.  Logue  and  R.  H.  H.  Spidel,  in  the 
testing  laboratory  of  the  Ohio  State  Uni- 
versity. Acknowledgment  is  made  of  the 
valuable  services  rendered  by  Prof.  C.  T. 
Morris  and  Prof.  W.  S.  Hindman  in  conduct- 
ing the  tests,  which  were  made  under  the  su- 
pervision of  Clinton  Cowen,  State  highway 
commissioner  of  Ohio,  and  J.  R.  Chamber- 
lain, deputy  of  bridges. 


Coagulant  Required  at  Erie,  Pa.,  for 
the  first  six-month  period  of  operation  of 
the  new  rapid  filters  varied  from  0.15  to  0.6 
grain  per  gallon,  averaging  0.37  grain. 
The  variations,  according  to  J.  S.  Dun- 
woody,  superintendent  of  filtration,  were 
more  for  experimental  reasons  than  a  neces- 
sity. The  chemical  is  controlled  automat- 
ically within  0.006  grain  per  gallon.  Bac- 
teria in  the  supply  average  749  per  cubic 
centimeter,  and  in  the  effluent  9.  Complete 
sterilization  was  effected  by  using  4.85  lb. 
of  bleach  per  million  gallons.  Turbidity  of 
the  supply  averaged  18  parts  per  million, 
varying  from  3  in  July  to  48  in  November. 
Wash-water  averaged  3.22  per  cent  of  the 
net  amount  filtered. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Handling  Collapsed  Sewer  Adjacent 
to  New  Trunk  Line 

PARALLEL  to  the  open-cut  section  of 
the  161/2  X  16y2-ft.  Mill  Creek  sewer  in 
St.  Louis  is  an  old  4  x  5-ft.  brick  sewer 
in  poor  condition,  which  has  collapsed 
at  several  points  during  construction. 
Although  the  two  sewers  are  but  8  ft.  apart, 
it  was  decided  to  retain  the  existing  con- 
duit as  a  sanitary  sewer  because  it  carries 
particularly  offensive  gas  wastes.  The 
photograph  shovvs  a  typical  break.  The  re- 
pair is  made  by  pulling  up  the  steel  sheet 
piling  far  enough  to  drain  the  old  sewer 
into  the  new  one.     The  ground  over  the 


dump  to  overhaul  the  unloader  cable.  The 
cable  was  attached  to  this  frame  by  a  chain 
having  a  soft  link  and  a  slip  link.  These 
features,  which  saved  much  time  and 
trouble  in  using  unloader  plows  in  the  Canal 
Zone,  were  brought  out  by  Maj.-Gen.  George 
W.  Goethals  in  a  paper  presented  recently 
to  the  International  Engineering  Congress. 
When  first  used  on  the  canal  work,  the 
unloader  plow  was  a  skeleton  with  a  plate 
wing.  It  was  weighted  down  with  from  7 
to  10  tons  of  ballast  in  order  to  keep  it  on 
the  bottom  of  the  cars  and  to  prevent  it 
from  riding  over  the  spoil.  Pieces  of  rock 
were  continually  working  under  the  bottom 
and  over  the  top  of  the  plow,  and  as  there 
was  no  way  for  the  debris  to  escape  except 
by  being  ground  out,  constant  damage  was 
done  to  the  car  floors  and  trouble  was  also 
caused  by  the  debris  catching  in  the  aprons. 
The  plow  was  covered  with  sheet  steel  on 
the  top  and  bottom  and  thus  the  small  rock 
was  excluded,  while,  by  an  adjustment  of 


EXCAVATING  BEHIND   STEEL   SHEET   PILING  TO   REPAIR   COLLAPSED  BRICK   SEWER 


break  is  then  excavated  and  the  old  sewer 
repaired.  In  order  to  provide  for  handling 
a  possible  future  break  in  that  part  of  the 
old  sewer  already  passed,  a"Y"  has  always 
been  built  into  the  new  sewer  at  each  break. 
C.  L.  French  is  resident  engineer  of  the 
first  section  along  which  the  brick  conduit 
occurs. 

Improvements  in  Use  of  Unloader 
Plows  Developed  at  Panama 

THE  UNLOADER  plows,  used  to  clear 
continuous  trains  of  flat-cars  of  dirt  in 
disposing  of  material  excavated  in  the  dry 
at  the  Panama  Canal,  were  covered  top  and 
bottom  with  sheet  steel.  To  save  digging 
the  dirt  off  of  aprons  accidentally  thrown 
back  and  covered  in  loading  the  cars,  a 
short  chain  with  a  hook  and  a  cable  grip 
was  used  to  attach  the  aprons  to  the  moving 
unloader  line  and  throw  them  in  advance 
of  the  plow.  A  stretcher  frame  was  erected 
over  the  track  at  the  inner  end  of  each 


ballasts  along  the  share  of  the  plow,  3% 
tons  of  weight  were  found  sufficient  to  hold 
the  plow  on  the  floor,  entirely  overcoming 
its  tendency  to  rise.  At  first  it  was  nec- 
essary to  spend  several  minutes  in  digging 
out  the  end  of  the  cable  attached  to  the  plow 
from  the  spoil  along  the  face.  This  waste 
of  time  was  eliminated  by  forming  grom- 
mets  of  old  cable  and  attaching  them  to  the 
plows,  where  they  were  always  in  plain 
sight,  so  that  the  unloading  cable  could  be 
coupled  to  the  grommet  without  any  addi- 
tional labor.  Times  was  also  wasted  at  first 
in  attaching  the  cable  to  and  releasing  it 
from  the  stretching  frame,  which  consisted 
of  two  uprights  held  together  and  braced 
spanning  the  track.  A  slip  link  was  placed 
in  the  chain  which  held  the  cable  to  the 
stretching  frame,  and  a  blow  from  an  iron 
rod  opened  this  link,  allowing  the  cable  to 
fall  upon  the  car  without  the  train  stopping. 
In  this  chain  there  was  placed  a  soft  link 
with  a  breaking  strain  of  11/2  tons,  so  that 
if  anything  checked  the  cable  in  the  process 


of  stretching  this  link  would  give  way  and 
save  the  cable-stretcher  from  being 
wrecked. 

In  handling  material  in  slides  or  at  other 
points  where  it  was  necessary  to  uncouple 
the  cars  from  a  train  and  back  them  along- 
side the  shovels,  the  steel  ap^ons  that 
bridged  the  intervals  between  the  cars 
were  thrown  back,  in  order  that  the 
couplings  might  be  parted.  In  loading, 
these  aprons  were  frequently  covered  with 
a  ton  or  so  of  soil,  and  when  it  became 
necessary  to  throw  them  back  in  position 
so  that  the  plow  could  pass  over  them,  con- 
siderable labor  was  required  to  take  off 
the  spoil.  This  extra  work  was  obviated 
by  an  apron-thrower,  which  consisted  of  a 
short  chain  with  a  hook  on  one  end  and  a 
cable  grip  on  the  other.  The  hook  was 
placed  under  the  apron  and  the  grip  fixed 
to  the  moving  unloader  cable,  and  thus  the 
apron  was  returned  to  its  correct  position 
in  advance  of  the  plow. 


Economy  in  Use  of  Fuel  Results  in 
Elimination  of  Dense  Smoke 

By  F.  M.  LOGAN 

Smoke  Inspector,  Pennsylvania  Railroad, 

Pittsburgh,  Pa. 

ANEW  FIRE  may  be  built  under  a 
stationary  boiler  without  the  emission 
of  smoke  of  a  greater  density  than  20  per 
cent  for  a  period  not  exceeding  two  minutes 
by  placing  a  layer  of  coal  10  to  14  in.  thick 
over  the  grates,  sealing  the  fire-box  tight 
and  placing  on  top  of  the  coal  a  layer  of 
dry  shavings  or  small  pieces  of  wood,  being 
careful  to  see  that  the  latter  is  heaviest 
along  the  side  sheets  of  the  fire-box.  After 
this  has  been  done  a  quart  of  oil  should 
be  sprinkled  over  the  wood  and  a  piece  of 
old,  greasy  waste,  about  the  size  of  the 
fist,  placed  in  the  center  of  the  fire-box  to 
ignite  the  fire.  After  doing  this  the  fire 
door  should  be  left  partly  open  until  the 
fire  is  burning,  when  the  door  should  be 
closed  gradually.  The  hook  or  scraper  should 
not  be  used,  but  the  fire  should  be  allowed 
to  take  its  own  course.  On  lighting  the 
fire,  judgment  should  be  used  to  prevent  too 
much  draft,  which  might  draw  the  shav- 
ings away  from  the  top  of  the  coal.  If 
a  damper  is  being  used  it  should  be  so  regu- 
lated that  a  slight  draft  is  created  at  the 
beginning,  later  increasing  as  the  fire  be- 
gins to  burn.  If  it  becomes  necessary  to 
apply  more  coal  this  should  be  dampened 
and  placed  over  the  places  that  have  become 
bright.  This  method  of  building  a  fire  pro- 
duces considerably  less  smoke  than  is 
allowed  by  the  city  smoke-prevention  or- 
dinance of  Pittsburgh,  where  the  writer's 
work  in  increasing  the  efficiency  of  firing 
on  locomotive  and  stationary  boilers  for 
the  Pennsylvania  Railroad  has  largely  been 
done. 

To  continue  smokeless  operation  after  the 
fire  is  built,  the  coal  should  be  dampened 
before  throwing  it  on  the  fire.  This  pre- 
vents any  fine  coal  from  passing  over  the 
fire,  through  the  flues  and  out  of  the  stack 
as  unbumed  carbon.  Many  are  of  the 
opinion  that  wet  coal  does  not  give  satis- 
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factoo*  results,  but  as  I  have  obUined  ex- 
cellent results  from  the  above  methods,  I 
do  not  agree  with  them.  Coal  should  be 
fed  to  the  fire  frequently  and  in  small 
amounts,  being  placed  over  the  bright  spots. 
The  hook  or  scraper  should  be  used  as  little 
as  possible.  Frequent  raking  of  the  fire 
spoils  it  and  wastes  a  large  amount  of 
fuel,  at  the  same  time  causing  clinkers  to 
form  on  the  grates,  which  condition  results 
in  shutting  off  the  air,  produces  imperfect 
combustion  and  makes  excessive  smoke. 

In  cleaning  fires  I  have  found  the  best 
results  are  obtained  by  burning  down  one 
side  of  the  fire,  removing  the  dirt  and 
clinkers  and  placing  a  layer  of  green  coal 
over  the  grates.  Hot  coals  should  then  be 
thrown  over  the  green  coal.  The  other  side 
of  the  fire  should  then  be  treated  in  the 
same  manner.  If  there  is  no  particular 
haste  in  building  the  fire  up  after  cleaning, 
hot  coals  should  not  be  thrown  on  top  of 
the  green  coal,  but  the  fire  should  be  allowed 
to  bum  gradually.  If  haste  is  required,  the 
live  coals  should  be  thrown  so  as  to  cover 
the  green  coal  on  the  side  that  has  just 
been  cleaned,  during  which  operation  the 
fire  door  should  be  slightly  open,  in  order 
to  admit  air  and  thus  aid  combustion. 

Some  years  ago,  before  the  adoption  of 
scientific  methods  in  firing,  it  was  a  com- 
mon expression  of  firemen  to  say :  "If  she 
doesn't  make  smoke,  she  doesn't  make 
steam."  This  era  has  passed,  however,  and 
it  has  been  demonstrated  that  it  is  not  only 
unnecessar>'  to  make  smoke  to  produce 
steam,  but  that  better  results  are  obtained 
when  the  stacks  are  free  from  smoke. 
Nevertheless,  comparatively  few  owners  of 
stationary  boiler  plants  have  as  yet  care- 
fully studied  the  details  of  their  boiler 
operation,  although  it  is  no  exaggeration  to 
state  that  those  who  have  are  enthusiastic 
over  the  results  obtained. 

[The  efficiency  obtained  by  Mr.  Logan  in 
firing  is  as  superior  to  that  found  in  the 
operation  of  many  contractor's  power  plants 
&9  his  methods  are  different  from  those  of 
the  old-school  fireman,  still  largely  repre- 
sented on  construction  work.  Contractors 
and  master  mechanics  who  have  never 
looked  into  their  boiler  operation  will  do 
well    to    follow    Mr.    Logan's    suggestions. 


proved  effective  under  conditions  closely 
similar  to  those  on  construction  work. — 
Editor.] 


Large-Sized  Drums  and  Sheaves 
Give  Wire  Rope  Economy 

THE  best  wire  rope  results  are  always  ob- 
tained with  large  size  sheaves  and 
drums.  The  experience  of  the  A.  Leschen 
&  Sons  Rope  Company  indicates  that  it  is 
important  for  the  grooves  to  be  smooth  and 
of  sufficient  size  so  that  the  rope  fits  easily 


Rope  too  Large 
for  the  Groav 


Corrugations  Cause 
Excessive  Weoi 


TWO  CAUSES  OF  WIRE   ROPE   WEAR 

without  wedging  or  bending  on  the  side. 
The  accompanying  diagram  shows  the  effect 
of  using  a  rope  too  large  for  the  groove. 
When  a  groove  becomes  scored  it  should  be 
turned  to  eliminate  the  corrugations.  If 
this  is  not  done  shortened  rope  service  will 
be  the  result,  because  of  excessive  wear  done 
to  the  uneven  surface.  Another  important 
point,  attention  to  which  prevents  undue 
wear  on  the  rope  as  well  as  on  the  sides  of 
sheaves  and  drums,  is  to  keep  both  drums 
and  sheaves  in  alignment. 


Canvas  Cover   for  Concrete  Roads 
Unrolled  on  Frame  from  Pipe 

THE  FRAME  shown  in  the  accompanying 
photograph  is  used  in  covering  fresh 
concrete  placed  on  road  work.  A  strip  of 
canvas  19  ft.  wide  and  50  ft.  long  is  rolled 
around  a  length  of  2-in.  pipe.  The  frames 
are  then  stuck  in  the  shoulder  of  the  road 
on  each  side,  being  supported  by  the  strap- 
steel  stakes  shown  in  the  photograph,  which 
are  bent  around  the  2  x  3-in.  wood  runners 
of  the  frame  at  intervals.  Across  the  road 
12  to  14  ft.  apart  are  laid  2  x  3-in.  pieces, 
17  ft.  long,  resting  on  the  frames  on  each 
side.  The  canvas  around  the  pipe  is  then 
laid  across  the  road  and  unrolled  over  the 
frame. 

This  device  enables  the  covering  to  be 
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taken  up  and  reset  in  a  short  time,  and  is 
especially  useful  during  rainy  weather.  It 
keeps  the  canvas  in  good  condition  and  pre- 
vents its  being  dragged  over  the  ground  or 
over  the  green  concrete. 


Home- Made  Tool  Bends  Reinforcing 
Bars  of  Several  Sizes 

By   R.  C.  HARDMAN 
Colorado  Springs,  Colo. 

A  SMALL  "home-made"  bar  bender  has 
been  used  successfully  by  the  writer 
for  bending  cold  bars  up  to  1%  in.  diameter, 
where  not  greater  than  90  deg.  bends  were 
required.  The  apparatus  consists  essen- 
tially of  a  cast-iron  plate  containing  two 
lugs  between  which  the  bar  is  placed,  a 
steel  lever  fastened  to  the  plate  by  means 
of  a  steel  pin  about  which  it  acts  and  a  set 
of  fillers,  as  shown  in  the  accompanying 
sketch. 

The  cast-iron  plate  can  be  cast  of  coarse 
metal  in  any  foundry,  the  top  of  the  plate 
with  which  the  lever  comes  in  contact  being 
machined.  The  bolt  holes,  certain  ones  of 
which  must  be  countersunk  to  allow  free 
action  of  the  lever,  may  be  either  cored  or 
drilled.     The  space  between  the  two  lugs 
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INEXPENSIVE   BAR   BENDER 

should  be  slightly  larger  than  the  largest 
size  bar  to  be  bent.  The  filler  is  a  device 
made  of  strap  iron  by  any  blacksmith,  which 
fits  around  the  lug  opposite  the  lever,  to 
insure  a  tight  fit  for  bars  smaller  than  the 
maximum.  A  set  of  these  to  accommodate 
the  various  commercial  sizes  of  steel  bars 
can  be  made  at  small  cost.  To  insure  a 
good  fit  the  edges  of  the  lug  around  which 
the  "filler"  is  placed  should  be  machined. 
The  lever  is  made  of  1  x  2-in.  flat  steel 
forged  to  shape,  with  the  face  engaging  the 
bar  slightly  upset  on  the  upper  side.  Its 
length  is  about  four  feet. 

The  operation  of  the  apparatus  can  be 
readily  seen  in  the  sketch,  in  which  the 
lever,  bar  to  be  bent  and  a  filler  are  shown 
dotted.  The  apparatus  is  fastened  to  a 
bench  by  means  of  bolts,  and  countersunk  so 
that  the  top  of  the  plate  is  flush  with  the 
top  of  the  bench. 

Two  men  can  make  cold  bends  under  one 
inch  in  diameter.  On  larger  sizes  three  men 
are  required  unless  recourse  is  had  to  a 
pipe  extension  to  the  lever. 

The  cost  of  the  apparatus  should  not  ex- 
ceed $12  to  $15,  and  it  will  readily  pay  for 
itself  on  a  small  job  which  will  not  admit 
of  a  more  versatile  bender. 


CANVAS   PROTECTION   UNROLLED  FROM   PIPE   OVER  EASILY-SET  FRAME 


Page  County,  Iowa,  has  had  thirty  of 
its  highway  bridges  washed  out  this  sea- 
son. The  expense  of  making  repairs  and 
replacing  destroyed  structures  will  total 
$100,000,  according  to  I.  H.  Taggart,  coun- 
ty engineer. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


To  Start  Work  on  $400,000  Water- 
works in  Cuba 

Construction  will  be  started  in  the  near  fu- 
ture on  the  new  waterworks  system  to  supoly 
the  cities  of  Caibarien  and  Remedios  in  Cuba, 
the  cost  of  which  will  be  between  $400,000  and 
$450,000. 

The  supply  will  be  obtained  from  a  series  of 
springs  and  carried  by  a  gravity  line  through 
Remedios  to  Caibarien.  In  all  there  will  be 
about  37  miles  of  pipe  line.  The  J.  G.  White 
Engineering  Corporation,  as  engineers  for  the 
Caibarien-Remedios  Waterworks  Company, 
will  have  charge  of  the  work,  which  will  prob- 
ably be  completed  within  a  year. 

Caibarien  is  a  city  of  about  12,000  inhabi- 
tants, located  on  the  north  shore  of  the  island 
and  is  one  of  the  largest  shipping  ports  in  the 
country. 

Propose  Chicago  Branch  of  American 
Society  of  Civil  Engineers 

Chicago  members  of  the  American  Society 
of  Civil  Engineers  met  Oct.  28  at  the  rooms 
of  the  Western  Society  of  Engineers  to  con- 
sider and  to  express  a  preference  for  a  mem- 
ber of  the  nominating  committee.  E.  M.  Lay- 
field,  acting  secretary  of  the  Western  Society, 
was  unanimously  chosen  a  candidate  to  repre- 
sent District  No.  5. 

A  committee  was  also  chosen  to  look  into  the 
desirability  of  effecting  the  organization  of  a 
Chicago  branch  of  the  society.  Onward  Bates, 
who  presided  over  the  meeting,  explained  that 
the  Chicago  members,  although  greater  in 
number  than  in  any  other  city  next  to  New 
York,  because  of  the  absence  of  any  concerted 


action  might  have  no  representation  on  the 
board  of  direction  after  January,  1916,  when 
C.  F.  Loweth's  term  expires. 


Tunkhannock  Viaduct  to  Be  Put 
Into  Service  To-Morrow 

Train  service  over  the  Tunkhannock  viaduct 
of  the  Delaware,  Lackawanna  &  Western  Rail- 
road, and  over  the  entire  40-mile  cut-off  of 
which  it  is  a  feature,  is  to  be  inaugurated  to- 
morrow, Nov.  7.  As  stated  in  the  editorial 
note  on  page  557,  the  viaduct  is  on  the  Nichol- 
son cut-off  in  northeastern  Pennsylvania,  a 
$12,000,000  change  of  alignment  shortening 
the  road  3.6  miles,  eliminating  2440  deg.  of 
curvature  and  effecting  a  great  reduction  in 
the  ruling  grades. 

There  are  two  monumental  reinforced-con- 
crete  arch  viaducts  on  the  cut-off — the  Mar- 
tin's Creek  and  the  Tunkhannock.  The  former 
is  1611  ft.  long  and  150  ft.  high.  The  Tunk- 
hannock dwarfs  even  the  Martin's  Creek, 
however,  and  is  the  largest  structure  of  its 
kind  in  the  world;  it  is  2375  ft.  long  and  240 
ft.  high,  consisting  of  ten  arch  spans.  The 
accompanying  view  of  the  finished  structure, 
with  men  and  a  locomotive  on  top,  gives  an 
idea  of  its  magnitude. 

The  entire  cut-off  was  built  under  the  gen- 
eral direction  of  G.  J.  Ray,  chief  engineer  of 
the  railroad,  F.  L.  Wheaton,  engineer  of  con- 
struction, being  in  immediate  charge.  A.  B. 
Cohen,  concrete  engineer,  handled  the  design 
of  the  two  viaducts.  The  contractors  for  the 
Tunkhannock  viaduct  were  Flickwir  &  Bush 
of  New  York  City,  F.  M.  Talbot  being  general 
manager. 


Conference  on  Valuation  to  Be  Held 
in  Philadelphia  Next  Week 

A  conference  on  valuation  will  be  held  at 
the  Hotel  Adelphia  in  Philadelphia,  Nov.  10-12, 
under  the  auspices  of  the  Utilities  Bureau. 
According  to  the  tentative  program  the  ar- 
rangement of  sessions  is  as  follows: 


Wednesday,  Nov.  10 
8.00  p.  m. — The  Reproduction  Theory. 
Thursday,  Nov.  11 
10.00  a.  m. — Original  Cost. 
2.15  p.  m. — Franchise  Values. 
8.15  p.  m. — Valuing  Land. 

Friday,  Nov.  12 
10.00  a.  m. — Depreciation. 
2.15  p.  m. — Going  Value. 

6.30  p.m. — Valuation   and  the   Future  in   Public 
Utilities. 


The  program  for  each  session  involves  formal 
papers,  formal  discussion  and  open  discussion. 
The  last  session  is  a  dinner,  the  price  being  $2 
per  plate. 

Among  those  scheduled  to  take  part  in  the 
addresses  or  discussions  are  John  M.  Eshle- 
man,  former  president  of  the  California  Rail- 
road Commission;  Morris  Knowles,  director  of 
the  course  in  valuation  of  Public  Utilities, 
University  of  Pittsburgh;  H.  P.  Gillette,  con- 
sulting engineer,  New  York  City;  Robert  H. 
Whitten,  secretary.  Board  of  Estimate  and 
Apportionment,  Committee  on  the  City  Plan, 
New  York  City;  Morris  L.  Cooke,  director  of 
public  works,  Philadelphia;  John  R.  Freeman, 
president  of  Manufacturers'  Mutual  Fire  In- 
surance Company,  Providence,  R.  I. ;  Hammond 
V.  Hayes,  consulting  engineer,  Boston;  Hal- 
ford  Erickson,  member  of  the  Wisconsin  Rail- 
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road  CotntniiBrion ;  Leonard  Metcalf,  consulting 
cacincer.  Boston;  Clifford  Thorne,  chairman, 
Iowa  Etoard  of  Railroad  Commissioners: 
Charles  A.  Pronty,  director  of  valuation.  Inter- 
state Commerce  Commission,  and  Edward  W. 
Benia  and  Milo  R.  Maltbie,  members  of  the 
adriaory  board  to  the  Division  of  Valuation. 

The  nine  announced  purposes  of  the  Utilities 
Bureau  indicate  that  its  mission  is  to  collect, 
collate  and  disseminate  information  relative  to 
municipal  utilities.  The  presence  of  the  word 
moaieipal  nay  explain  why  there  is  only  one 
•dMdaied  speaker  with  the  railroads'  point  of 
vWw — F.  W.  Stevens,  general  valuation  coun- 
sel. New  York  Central  Lines,  New  York  City. 
There  are  three  or  four  representatives  of 
other  utility  interests  listed  in  a  total  of  thirty 
adtedokd  speakers.  The  program  suggests 
that  the  conference  will  have  a  highly  theo- 
retical flavor. 

The  eight  trustees  of  the  Utilities  Bureau 
are  as  follows:  Louis  B.  Brandeis,  counsel  for 
the  Interstate  Commerce  Commission  in  the 
Five  Per  Cent  Rate  Case;  Frederick  A.  Cleve- 
land, director  of  the  New  York  Bureau  of 
Municipal  Research ;  S.  S.  Fels,  manufacturer, 
Philadelphia;  Felix  Frankfurter,  professor  of 
law.  Harvard  University;  Charles  F.  Jenkins, 
proprietor  of  Farm  Journal,  Philadelphia;  L. 
S.  Rowe,  president  of  the  American  Academy 
of  Political  and  Social  Science;  Chester  H. 
Rowell,  proprietor  of  the  Fresno  (Cal.)  Re- 
publiean,  and  Charles  R.  Van  Hise,  president 
of  the  University  of  Wisconsin.  Dr.  Van  Hise 
is  president  of  the  board.  Morris  L.  Cooke  is 
acting  director. 


Germans  Awarded  Prize  in  Swedish 
Harbor  Plan  Competition 

The  first  prize  in  the  International  compe- 
tition for  plans  to  enlarge  its  harbor,  details 
of  which  were  given  on  page  32  of  the  Jan.  17, 
1914,  issue  of  the  Engineering  Record,  was 
awarded  by  the  city  of  Helsingborg,  Sweden, 
to  the  firm  of  Ludwig  Lange,  Hanover,  to- 
gether with  Marine-Hafenbaudirektor  Behr- 
endt,  Wilhelmshaven,  Germany.  Albert  Lilien- 
berg  and  Lieut.  N.  A.  Svenson,  Gothenborg, 
Sweden,  were  awarded  the  second  prize.  The 
third  prize  went  to  Thuresson  &  Company, 
Stockholm,  Sweden.  The  judges  also  recom- 
mended the  purchase  of  the  following,  at 
$270.00  each:  Plans  of  Prof.  R.  W.  Otto 
Schulze,  assisted  by  Walter  Rouff,  Danzig, 
Germany;  those  of  Ivar  Tybjerg,  Aalborg, 
Denmark,  and  those  by  Carl  Semler  and  the 
Contractor  Construction  Company,  Stockholm, 
Swedin.  The  harbor  department  itself  de- 
cided to  buy  at  the  above  mentioned  figures 
the  projects  submitted  by  Lieutenant  Plomann, 
Stockholm,  and  S.  Ewald,  city  engineer  of 
Helaingbors,  assisted  by  the  architectural  firm 
of  Lewerentz  A  Stubeliua. 

The  time  limit  of  the  competition  was  set 
for  July  16,  1914.  The  judges  met  for  the 
first  time  Aug.  1,  1914,  but  the  work  was  in- 
terrupted the  following  day  by  the  outbreak 
of  the  European  war.  It  was  not  resumed 
until  Aug.  12,  1915,  and  it  was  completed  Aug. 
24.  Because  of  the  unexpected  length  of  time 
required  before  results  were  announced  it  was 
decided  to  increase  the  prizes  and  the  sums  of 
purchase  to  the  extent  of  interest  for  one  year 
at  5  per  cent. 

American  Society  National  Water 
Law  Committee  Meets  in  Chicago 

The  special  committee  of  the  American  So- 
ciety of  Civil  Engineers  on  "A  National 
Water  Law"  began  a  meeting  in  Chicago  on 
Nov.  4,  which  will  terminate  to-day,  at  the 
rooms  of  the  Western  Society  of  Engineers. 
The  committee  consists  of  the  following:  F.  H. 
Newell,  chairman,  professor  of  civil  engineer- 
ing, Urbana,  III.;  Charles  W.  Comrtock,  form- 
erly State  engineer  of  Colorado,  Denver; 
George  G.  Anderson,  consulting  engineer, 
Hollywood,  CaL;  Clemens  Herschcl,  New 
York  City;  W.  C.  Hoad,  professor  of  saniUry 


engineering,  Ann  Arbor,  Mich.;  Robert  E. 
Horton,  consulting  hydraulic  engineer,  Albany, 
N.  Y.;  John  H.  Lewis,  State  engineer,  Salem, 
Ore.;  Charles  D.  Marx,  president  American 
Society  of  Civil  Engineers,  Stanford  Univer- 
sity; Gardner  S.  Williams,  vice-president 
American  Society  of  Civil  Engineers,  Ann 
Arbor,  Mich. 

The  subject  under  consideration  has  to  do 
with  the  future  development  and  best  use  of 
the  water  resources  of  the  country  in  muni- 
cipal and  domestic  supply,  power,  irrigation, 
drainage  and  stream  pollution. 

To  Hold-  Pennsylvania  Welfare  and 
Engineering  Conference  Nov.  16-18 

The  third  Pennsylvania  Industrial  and  Pub- 
lic Welfare  and  Engineering  Conference  will 
be  held  in  Harrisburg,  Nov.  16-18,  under  the 
auspices  of  the  Engineers'  Society  of  Penn- 
sylvania. The  industrial  exhibit  will  run  most 
of  the  week.  Governor  Brumbaugh  of  Penn- 
sylvania has  instructed  all  State  departments 
that  employ  engineers,  architects,  chemists 
and  inspectors  to  co-operate  with  the  engi- 
neers' society  to  make  the  conference  a  suc- 
cess, and  has  requested  the  heads  of  all  such 
departments  to  bring  in  their  field  men  to  at- 
tend the  convention.  The  committee  of  ar- 
rangements consists  of  John  P.  Jackson,  State 
commissioner  of  labor  and  industry;  F.  Her- 
bert Snow,  chief  engineer  of  the  State  Public 
Service  Commission,  and  Farley  Gannet,  con- 
sulting engineer,  of  Harrisburg,  and  president 
of  the  Engineers'  Society  of  Pennsylvania. 
Paul  Gendell  is  director  of  exhibits.  The  ex- 
hibits will  include  safety  and  sanitary  ap- 
pliances, engineering  and  contractors'  equip- 
ment and  electrical  devices. 


Defines  Violation  of  New  York's 
Building  Code 

A  new  section  in  the  revision  of  the  various 
articles  in  New  York  City's  building  code, 
still  in  progress,  has  been  proposed  to  define 
the  nature  of  the  violation  of  the  building  laws 
which  will  constitute  a  misdemeanor.  In  ar- 
ticle 32,  on  enforcement,  it  is  to  be  provided  in 
section  655  that  "any  person  who  shall  receive 
and  fail  to  comply  with  any  written  peremptory 
order  of  the  superintendent  of  buildings  issued 
only  when  in  his  judgment  an  immediate  com- 
pliance with  such  order  is  essential  to  the  pub- 
lic peace  or  safety,  within  the  time  specified  in 
such  order,  shall  be  guilty  of  a  misdemeanor." 

The  amount  of  the  penalty  for  violation  has 
also  been  changed  from  the  present  $50  to  "not 
less  than  $10  nor  more  than  $60  as  may  be 
fixed  by  the  superintendent  of  buildings." 
Similarly,  for  continued  violation  after  notice 
the  penalty  has  been  changed  from  $250  to 
"not  less  than  $50  nor  more  than  $250  as  may 
be  fixed  by  the  superintendent  of  buildings." 
A  hearing  was  held  on  these  proposed  changes 
on  Nov.  4.  If  they  pass  the  Board  of  Alder- 
men, they  go  into  effect  immediately. 


Los  Angeles  Water  Supply  Damage 
Suit  Settled 

In  the  Superior  Court  of  California  judg- 
ment for  the  city  of  Los  Angeles  was  recently 
entered  in  the  $3,500,000  damage  suit  by  the 
Natural  Soda  Products  Company.  The  action 
involved  damages  for  the  alleged  diversion  of 
waters  of  the  Owens  River.  A  long  and  bitter 
contest  was  impending  until  an  unexpected 
offer  of  compromise  was  made  by  the  plaintiff, 
who  offered  to  settle,  it  is  reported,  for  the 
sum  of  about  $15,000. 

New  York  Board  of  Estimate  Abol- 
ishes Bureau  and  Committees 

In  the  interests  of  economy  and  because  their 
work  for  the  most  part  has  been  practically 
completed,  the  New  York  City  Board  of  Esti- 
mate, by  a  vote  taken  Oct.  27,  abolished  the 
bureau  of  sewer  plans  and  four  committees, 
including  that  on  port  and  terminal  facilities. 


Plans  for  Second  Link  in  Toronto 
Hydroelectric  Radial  Indorsed 

Plans  for  the  second  link  in  the  Toronto 
(Canada)  Hydroelectric  Radial  System,  which 
will  link  Toronto  with  Sarnia  and  take  in  all 
municipalities  along  the  line  from  Toronto,  by 
way  of  Guelph  and  London,  were  emphatic- 
ally approved  at  a  gathering  of  representa- 
tives of  the  municipalities  interested  in  the 
section  from  Guelph  to  London,  held  in  To- 
ronto, Oct.  28.  A  resolution  of  approval  was 
moved  by  the  Mayor  of  London  and  seconded 
by  the  representiitive  from  Berlin. 

Sir  Adam  Beck,  chairman  of  the  hydro- 
electric commission,  in  presenting  the  plan, 
pointed  out  that  while  the  present  contract 
supply  of  power  was  about  exhausted,  the 
commission  had  plans  before  the  Government 
that  would  allow  for  the  immediate  develop- 
ment of  200.000  hp.  He  further  declared  that 
the  radials  would  mean  a  great  saving  to 
the  people  of  Ontario,  as  they  would  free 
them  from  excessive  railway  charges.  Not 
only  would  they  give  lower  rates  to  those  who 
used  them,  but,  by  competition,  would  com- 
pel the  railways  to  reduce  their  fares. 


Utah's  State  Road  Commission 
Moves  Into  New  Offices 

The  State  road  engineer  and  the  State  Road 
Commission  of  Utah  moved  into  oflBces  ar- 
ranged for  them  in  the  recently  completed 
State  Capitol  at  Salt  Lake  City  on  Oct.  30. 
It  is  expected  that  the  State  engineer  will 
move  into  the  new  building  very  shortly. 


Concrete  Road   Building  Sub-Com- 
mittees Appointed 

The  sub-committee  organization  for  the 
Second  National  Conference  on  Concrete  Road 
Building,  to  be  held  in  Chicago,  Feb.  15  to  18, 
1916,  has  been  completed,  and  those  who  ac- 
cepted appointments  on  the  committees  are 
engaged  in  preparing  their  reports.  Seven- 
teen general  subjects  will  be  covered  includ- 
ing: Drainage  and  preparation  of  sub-grade; 
economical  width  of  paving,  length  and 
.shoulders;  problems  of  design;  thickness, 
crown  and  grade;  aggregates;  handling  and 
hauling  materials  and  water  supplies;  organ- 
ization of  concreting  crew;  proportions  of 
material  and  consistency  of  concrete;  mixing 
and  placing;  reinforcement;  joint  location  and 
construction;  expansion  and  contraction;  fin- 
ishing and  curing;  construction  of  shoulders 
and  curves;  methods  and  form  of  mainte- 
nance; form  of  specifications;  house  construc- 
tion and  estimating,  and  bridge  inspection 
problefns.  The  chairmen  of  the  committee-; 
are:  Hector  J.  Hughes,  chairman  of  the 
school  of  engineering,  Harvard  University  and 
Massachusetts  Institute  of  Technology;  J.  J. 
Cox,  instructor  in  civil  engineering,  University 
of  Michigan;  Ira  O.  Baker,  professor  of  civil 
engineering.  University  of  Illinois;  D.  A. 
Abrams,  instructor  in  charge,  structural  mate- 
rials research  laboratory,  Lewis  Institute. 
Chicago;  T.  R.  Agg,  professor  in  charge  of 
highway  engineering,  Iowa  State  College; 
H.  P.  Gillette,  editor-in-chief  Engincerin;/ 
and  Contracting;  W.  S.  Gearhart,  State  engi- 
neer of  Kansas;  Ernest  McCuIlough,  civil 
engineer,  Chicago;  Richard  L.  Humphrey, 
consulting  engineer,  Philadelphia;  George  A. 
Ricker,  formerly  first  deputy  commissioner, 
New  York  State  Highway  Commission;  P.  E. 
Turneaure,  dean  of  the  college  of  mechanical 
engineering,  University  of  Wisconsin;  Charles 
W.  Baker,  editor-in-chief.  Engineering  News; 
A.  N.  Johnson,  highway  engineer,  Bureau  of 
Municipal  Research,  New  York  City;  A.  H. 
Hinkle,  deputy  highway  commissioner,  Ohio 
State  Highway  Department;  A,  R.  Hir.st,  State 
highway  engineer,  Wisconsin  Highway  Com- 
mission; C.  J.  Bennett,  State  highway  com- 
missioner of  Connecticut,  and  A.  Marston, 
dean  and  director,  division  of  engineering, 
Iowa   State  College. 
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Rhode  Island  Board  of  Public  Roads 
Issues  First  Bulletin 

With  the  purpose  of  describing  the  work 
done  upon  State  highways  during  1915  and 
of  outlining  in  brief  the  ideas  it  entertains 
for  worli  in  the  future,  the  Rhode  Island  State 
Board  of  Roads  has  commenced  the  publica- 
tion of  the  Rhode  Island  Highivay  News,  a 
bulletin  designed  to  acquaint  the  public  with 
the  work  of  the  department  in  a  way  that 
would  be  impossible  in  the  regular  annual  re- 
port. 

The  first  issue  contains  fifteen  pages  of  text, 
profusely  illustrated  and  written  up  in  inter- 
esting style.  The  pictures  are  well  selected 
and  instructive.  Methods  of  construction  are 
described  and  the  problems  before  the  board 
are  frankly  discussed. 


Public  Roads;  S.  W.  Stratton,  director,  Bureau 
of  Standards,  Department  of  Commerce;  E. 
Lester  Jones,  superintendent,  U.  S.  Coast  and 
Geodetic  Survey;  Major  C.  W.  Kutz,  Corps  of 
Engineers,  U.  S.  A.;  Charles  Warren  Hunt, 
secretary,  American  Society  of  Civil  Engi- 
neers, and  Col.  L.  H.  Beach,  Corps  of  Engi- 
neers, U.  S.  A.  General  William  C.  Gorgas 
has  been  appointed  chairman  of  the  Public 
Health  and  Medical  Science  section  of  the 
Congress. 


Calgary   Entertains   Engineers    Re- 
turning from  San  Francisco 

About  fifty  engineers,  returning  from  the 
International  Engineering  Congress  in  San 
Francisco  by  the  Canadian  route,  wers  enter- 
tained at  Calgary,  Alberta,  by  the  Calgary 
branch  of  the  Canadian  Society  of  Civil  En- 
gineers and  the  city  authorities.  Points  of 
engineering  interest  were  visited  and  a 
luncheon  was  given  in  the  visitors'  honor. 
The  engineers  of  the  city,  aided  by  the 
Canadian  Pacific  Railway  Company  and  the 
citizens  of  Bassano,  provided  a  dinner  and  a 
visit  to  the  Bassano  dam,  a  part  of  the  big 
irrigation  project  of  the  Canadian  Pacific  Rail- 
way. An  attractive  booklet  describing  some 
of  the  features  of  engineering  interest  in  the 
vicinity  was  issued. 


If  You  Want  a  License  Without 
Examination  Apply  Now 

To  obtain  a  structural  engineer's  license 
in  Illinois  without  examination  application 
must  be  made  before  Jan.  5,  1916,  according 
to  a  notice  being  sent  out  by  the  Western 
Society  of  Engineers.  Requests  for  applica- 
tion blanks  and  copy  of  the  laws  should  be 
addressed  to  the  Illinois  Board  of  Examiners 
of  Structural  Engineers,  1735  Monadnock 
Block,  Chicago. 

San  Francisco-Oakland   Terminal 
Consolidates  Departments 

The  departments  of  Maintenance-of-Way 
and  Structures  and  of  Docks  and  Wharves  of 
the  San  Francisco-Oakland  Terminal  Railways 
have  been  consolidated  under  the  name  of  De- 
partment of  Way  and  Structures.  The  Docks 
and  Wharves  department  was  created  early  in 
1914  to  facilitate  the  extensive  works  under- 
taken by  the  company  in  San  Francisco  Bay, 
which  are  now  nearing  completion. 


First  Through  Train  Over  Canadian 
Northern  Pacific 

The  first  through  train  over  the  line  of  the 
Canadian  Northern  Pacific  Railway  left 
Montreal,  Que.,  on  Oct.  12  at  5  p.  m.,  and  ar- 
rived in  Vancouver,  B.  C,  early  on  the  morn- 
ing of  Oct.  19.  The  trip  was  made  as  an 
inspection  of  the  line  preliminary  to  the  in- 
auguration of  regular  service  on  Nov.  1,  which 
commenced  with  a  through  passenger  train 
service  of  three  times  a  week.  On  the  special 
train  were  twenty  members  of  the  Canadian 
Senate,  fifty  members  of  the  House  of  Com- 
mons and  thirty  newspapermen. 

The  last  spike  in  the  new  transcontinental 
line  was  driven  at  Basque,  B.  C,  182  miles 
east  of  Port  Mann  on  Jan.  23,  1915.  The  sys- 
tem opened  its  first  line  in  central  Manitoba 
in  1896,  and  now  has  in  operation  approxi- 
mately 10,000  miles  of  single  track. 


Scientific  Congress  Outlines  Work  of 
Engineering  Section 

The  engineering  section  of  the  Pan-Amer- 
ican Scientific  Congress  to  be  held  at  Washing- 
ton, D.  C,  from  Dec.  27,  1915,  to  Jan.  8,  1916, 
will  treat  of  such  subjects  as  relate  to  water 
and  land  transportation  and  various  other 
problems  of  interest  to  the  engineering 
sciences,  such  as  a  common  Pan-American  body 
of  engineering  nomenclature  and  laws  regulat- 
ing the  use  of  water.  The  chairman  of  the 
section  is  Brig.-Gen.  W.  H.  Bixby,  U.  S.  A., 
retired.  Dr.  E.  L.  Corthell  is  secretary. 
Among  others  included  in  the  membership  of 
the  section  are:  Capt.  C.  A.  McAllister,  engi- 
neer in  chief,  U.  S.  Coast  Guard;  Lieut.  Col. 
E.  E.  Winslow,  corps  of  engineers,  U.  S.  A.; 
Col.  W.  W.  Harts,  U.  S.  A.,  in  charge  of  the 
Office  of  Public  Buildings  and  Grounds,  Wash- 
ington, D.  C;  A.  P.  Davis,  director  and  chief 
engineer,  U.  S.  Reclamation  Service;  R.  B. 
Marshall,  chief  geographer,  U.  S.  Geological 
Survey;  L.  W.  Page,  director,  U.  S.  Office  of 


News  of  Engineering  Societies 

The   Southwestern   Waterworks    Association 

will  hold  its  annual  convention  at  Waco, 
Texas,  May  8-10,  1916.  These  dates  were  de- 
cided upon  at  a  meeting  of  the  executive  com- 
mittee, held  in  Dallas,  Oct.  25.  E.  L.  Fulker- 
son  of  Waco  is  secretary  of  the  association. 

The  Engineers'  Club  of  St.  Louis  heard  F. 
G.  Jonah,  chief  engineer  of  the  St.  Louis  &  San 
Francisco  Railway  Company,  speak  on  "Sug- 
gested improvements  in  the  Terminal  Situa- 
tion in  St.  Louis,"  at  a  meeting  held  in  that 
city  Nov.  3. 

The  Municipal  Engineers  of  the  City  of  New 
York  will  make  an  inspection  of  the  Newark 
meadows  land  reclamation  and  harbor  im- 
provement work  to-day. 

The  Western  Society  of  Engineers  has  ar- 
ranged the  following  program  of  meetings  for 
November:  Nov.  2,  "The  Railroads  and  the 
Public,"  by  L.  E.  Johnson,  president  Norfolk 
&  Western  Railroad;  Nov.  8,  "Design  of  a 
Railroad  Pontoon  Bridge,"  H.  J.  Hansen,  Chi- 
cago, Milwaukee  &  St.  Paul  Railway;  "Nov.  22, 
"Street  Railways,"  Leonard  A.  Busby,  presi- 
dent Chicago  Surface  Lines;  Nov.  29,  "The 
Use  of  Influence  Lines"  and  "The  Deflection 
of  Trusses,"  by  R.  W.  Flowers  and  E.  H. 
Casper,  both  of  the  American  Bridge  Com- 
pany. 

The  Association  of  Urban  Universities  will 
hold  a  conference  on  co-operation  between 
cities  and  universities  in  training  for  public 
service  at  Cincinnati,  Nov.   15-17. 


Personal  Notes 


FoRP  Kurtz  has  been  appointed  resi- 
dent engineer  for  the  J.  G.  White  Engineering 
Corporation,  engineers  for  the  Caibarien- 
Remedios  Waterworks  Company  of  Caibarien, 
Cuba,  on  the  construction  of  that  company's 
water  supply  system  at  Caibarien. 

P.  W.  H  A  v  E  R  S  T  I  C  K,  formerly  transit- 
man  in  the  office  of  the  engineer  of  niain- 
tenance-of-way  of  the  Pennsylvania  Railroad 
System,  has  been  appointed  assistant  super- 
visor of  the  Conemaugh  division,  at  Verona, 
Pa.  He  was  graduated  from  Pennsylvania 
State  College  in  1907  and  entered  the  service 
of  the  Pennsylvania  in  1908.  He  was  ap- 
pointed  transitman   in    1914. 


Louis  K.  Rourke,  formerly  assistant 
division  engineer  of  the  Central  division  of 
the  Panama  Canal  and  recently  commissioner 
of  public  works  of  the  city  of  Boston,  and 
Edward  C.  Sherman,  formerly  division  engi- 
neer on  the  Charles  River  dam  and  lock  at 
Boston,  later  designing  engineer  on  the  Pan- 
ama Canal,  and,  for  the  past  four  years,  in 
private  consulting  practice,  have  associated 
themselves  under  the  firm  name  of  Rourke  & 
Sherman  to  coiiduct  a  general  consulting  en- 
gineering practice,  occupying  offices  at  6 .  Bea-. 
con  Street,  Boston.  They  will  give  special 
attention  to  organization,  to  the  design,  con- 
struction and  operation  of  public  works,  in- 
cluding river  and  harbor  improvements,  ref- 
use disposal,  water  supply,  sewerage  and  pave- 
ments, railroad  work  and  to  Spanish-American 
projects. 

Edward  M.  Boggs,  formerly  chief  en-: 
gineer  of  docks  and  wharves  of  the  San  Fran- 
cisco-Oakland Railways,  has  been  appointed 
chief  engineer  of  the  recently  created  depart- 
ment of  way  and  structures  of  that  road.  He 
entered  railway  service  in  1881  as  chairman 
in  the  engineering  department  of  the  Colum- 

'  bus,  Hocking  Valley  &  Toledo.  In  1886  he 
was  appointed  resident  engineer  in  charge  of 
the  construction  of  11  miles  of  railway  in 
the  Rocky  Mountains  for  the  Colorado  Mid- 
land. As  engineer  for  the  town  of  Cascade, 
Cal.,  in  1881,  he  laid  out  the  original  town 
site  and  planned  a  water  system.  From  that 
year  until  1892  he  engaged  in  private  practice 
in  San  Bernardino,  Cal.,  and  Redlands.  From 
1892  to  1897  he  was  professor  in  civil  and 
hydraulic  engineering  at  the  University  of 
Arizona.  He  received  the  degree  of  civil  engi- 
neer from  that  university  in  the  latter  year. 

.  He  left  this  work  to  become  chief  engineer 
of  the  Southern  California  Power  Company  of 
Redlands,  Cal.,  in  which  capacity  he  designed 
and  constructed  the  hydraulic  works  in  Santa 
Ana  caiion.  In  1899  he  returned  to  private 
practice.  In  1902  he  was  appointed  chief 
engineer  of  maintenance-of-way  and  structures 
of  the  San  Francisco-Oakland  Terminal,  which 
office  he  occupied  until  1914,  when  the  de- 
partment of  docks  and  wharves  was  created 
in  order  that  he  might  devote  his  attention 
exclusively  to  the  extensive  works  the  com- 
pany had  under  construction  in  San  Francisco 
bay. 

I.  B.  F  u  N  K  has  resigned  from  the  office  of 
city  engineer  of  San  Fernando,  Cal. 

Frank  P.  Kemon,  formerly  general 
superintendent  for  the  Duquense  Contracting 
Company  of  Pittsburgh,  has  been  appointed 
general  superintendent  for  the  Sutton  &  Cor- 
son Company  of  Ocean  City,  N.  J.,  in  charge 
of  the  construction  of  a  sewage  disposal  plant, 
and  8  miles  of  intercepting  and  outfall  sewers 
for  the  town  of  Avalon,  N.  J.  As  superin- 
tendent of  construction  for  the  Millard  -&  Mc- 
Graw  Company  of  Philadelphia,  Mr.  Kemon 
had  charge  of  the  construction  of  the  Waverly 
transfer  for  the  Pennsylvania  Railroad  at 
Waverly,  N.  J.,  and  a  5-mile  section  of  the 
New  York  Short  Line,  including  the  four-track 
concrete  bridge  across  Neschaminy  Falls,  be- 
sides other  construction  for  the  same  railroad. 
As  superintendent  of  concrete  masonry  for  the 
Carter  Construction  Company  of  Chicago,  he 
had  charge  of  the  construction  of  concrete 
structures  on  the  Lake  Erie  &  Pittsburgh,  in- 
cluding a  bridge  across  the  Chauyoga  River, 
and  an  11-mile  section  of  grade  revision  on 
the  Cincinnati,  Hamilton  &  Dayton,  which  in- 
cluded a  reinforced-concrete  arch  bridge 
across  the  Great  Miami  River.  From  the  Car- 
ter Company  he  went  to  the  Duquense  Con- 
tracting Company,  where  he  had  charge  of 
the  construction  of  an  addition  to  the  Pitts- 
burgh waterworks  filtration  plant  at  Aspin- 
wall.  Pa.,  as  well  as  a  considerable  amount  of 
railroad  construction. 

George  H.  BiNKLEY,has  resigned 
from  the  office  of  chief  engineer  of  mainte- 
nance-of-way and  structures  of  the  San  Fran- 
cisco-Oakland Terminal  Railways.  He  was  ap- 
pointed   to   office    in   the   early   part   of   1914. 
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Henry  Goldmark,  consulting  eng:i- 
neer,  of  New  York  City,  has  been  retained  to 
take  charge  of  the  fabrication,  in  the  United 
States,  of  the  lock  gates,  sluice  valves,  oper- 
ating machinery  and  electrical  equipment  for 
the  large  tidal  lock  which  will  grive  access  to 
the  new  harbor  at  Chemulpo,  Korea.  The 
work  is  to  be  done  in  accordance  with  com- 
petitive plans  prepared  by  Mr.  Goldmark  for 
the  MeClintic-Marshall  Company  of  Pitts- 
burgh, successful  bidders  on  the  entire  equip- 
ment, which  were  adopted  by  the  harbor 
authorities. 

S.  E.  Stewart,  formerly  transitman  in 
the  office  of  the  engineer,  maintenance-of-way 
of  the  Pennsylvania  Railroad  System,  has 
been  appointed  assistant  supervisor  on  the 
Tyrone  division.  He  was  graduated  from 
Ohio  Northern  University  in  1909  and  entered 
the  service  of  the  Pennsylvania  as  rodman  on 
the  Elmira  division  in  1910. 

Horatio  V.  Nye,  at  one  time  U.  S.  ex- 
aminer of  surveys  and,  until  recently,  engi- 
neer and  assistant  superintendent  of  the 
Northwestern  Consolidated  Milling  Company 
of  Minneapolis.  Minn.,  has  been  appointed  as- 
sistant secretary  and  sales  manager  of  the 
Southwestern  Milling  Company  of  Kansas 
City. 

H.  D.  Stowe,  formerly  supervisor  for 
the  Pennsylvania  Railroad  System  at  Dun- 
kirk, N.  Y.,  has  been  appointed  pilot  engi- 
neer in  the  ofiSce  of  the  valuation  engineer. 
He  was  graduated  from  Yale  University  in 
1902,  and  took  a  position  as  rodman  in  the 
<^ce  of  the  principal  assistant  engineer 
of  the  Pennsylvania  System  at  Buffalo,  N.  Y. 
In  1905  he  was  transferred  to  Altoona,  Pa., 
as  transitman  and,  in  1906,  was  appointed  as- 
sistant supervisor  at  Bordentown,  N.  J.  He 
attained  the  grade  of  supervisor  in  1911  and 
was  transferred,  in  that  capacity,  to  Dunkirk 
in  1913. 

G.  W.  Curtis,  formerly  supervisor  for 
the  Pennsylvania  Railroad  System  at  Sham- 
oldn.  Pa.,  has  been  appointed  pilot  engrineer 
in  tiie  office  of  the  valuation  eng^ineer.  He 
was  graduated  from  Princeton  University  in 
1902  and  entered  the  service  of  the  Pennsyl- 
vania System,  in  July  of  that  year,  as  rodman 
in  the  office  of  the  assistant  engineer  of  the 
Pittsburgh  division.  In  1905  he  was  transferred 
to  Altoona  and  promoted  to  the  grade  of 
transitman.  In  1906  he  was  advanced  to  the 
grade  of  assistant  supervisor  of  the  Amboy 
division.  He  was  appointed  supervisor  at 
Shamokin  in  1912. 

James  Cole  Roberts  of  the  U.  S. 
Bureau  of  Mines  has  been  appointed  to  the 
Joseph  Austin  Holmes  Professorship  of 
Safety  and  Efficiency  Engineering  at  the  Col- 
orado State  School  of  Mines. 

Ralph  H.  Stearns,  formerly  de- 
signing engineer  for  the  Board  of  Water  Com- 
missioners of  the  City  of  Hartford  on  the 
Nepaug  water  supply  project,  has  been  ap- 
pointed assistant  engineer  on  the  forces  of  the 
Water  Supply  Board  of  Providence,  R.  I.  Mr. 
Steams  was  graduated  from  Massachusetts 
Institute  of  Technology  in  1901  and  served  as 
rodman  for  the  Metropolitan  Sewerage  Com- 
mission of  Massachusetts  until  1902,  when  he 
was  appointed  transitman  for  the  Boston 
Transit  Commission  on  the  construction  of  the 
East  Boston  tunnel  and  on  the  studies  of  the 
Washington  Street  tunnel.  In  1904  he  was 
promoted  to  the  position  of  assistant  engi- 
neer on  the  latter  work.  From  this  position 
he  went  to  the  New  York  City  Board  of  Water 
Supply,  where  he  served  as  assistant  engi- 
neer designer  on  the  Catskill  Aqueduct  work. 
With  the  Hartford  board  of  water  commis- 
sioners he  had  charge  of  the  design  of  all 
.structures  includ«^d  in  the  Nepaug  supply  sys- 
tem, including  a  9,000,000,000-gal.  reservoir, 
a  42-in.  cast-iron  pipe  line,  36,660  ft.  long, 
3667  ft.  of  concrete  conduit  and  2333  ft.  of 
tunnel.  He  completed  his  work  on  this  project 
in  1914,  since  when  he  has  been  engaged  in 
consulting  practice  in  Boston. 


A.  W.  Macpherson  has  been  ap- 
pointed assistant  chief  engineer  of  the  depart- 
ment of  way  and  structures  of  the  San  Fran- 
cisco-Oakland Terminal  Railways,  with  head- 
quarters at  Oakland. 

Edmund  S.  Higgins  has  been  ap- 
pointed maintenance  engineer  for  E.  I.  du- 
Pont  de  Nemours  &  Company,  manufacturer 
of  high  explosives,  of  Wilmington,  Del.,  at 
City  Point,  Va. 

Henry  L.  Collier,  formerly  consult- 
ing engineer  of  the  Yellow  Pine  Manufac- 
turers' Association  of  St.  Louis  and,  previous 
to  that,  for  many  years  commissioner  of  pub- 
lic works  at  Atlanta,  Ga.,  has  opened  offices 
in  the  Candler  Building,  Atlanta,  to  engage 
in  practice  as  consulting  engineer,  special- 
izing in  pavements,  concrete  construction  and 
land  lines  and  boundaries.  Mr.  Collier  was 
graduated  from  the  University  of  Georgia  in 
1872  and  first  engaged  in  engineering  work 
as  assistant  resident  engineer  for  the  Georgia 
Western  Railway.  In  1874  he  was  appointed 
instrumentman  on  the  U.  S.  Government  sur- 
vey of  a  double-track  railroad  from  Gunter's 
Landing,  on  the  Tennessee  River,  to  Bruns- 
wick, Ga.  In  1876  he  served  as  engineer  in 
charge  of  the  location  of  the  Toccoa  &  Elber- 
ton  Railroad,  which  is  now  a  part  of  the 
Southern  Railway  System.  From  1878  to 
1879  he  was  again  in  the  Government  service 
and  from  1880  to  1881  he  was  division  engi- 
neer with  the  Georgia  Pacific.  In  1882  he 
was  appointed  chief  engineer  in  charge  of 
location  and  construction  of  the  Gainesville, 
Jefferson  &  Southern.  From  1887  to  1889, 
as  chief  engineer  of  location  and  construction 
of  the  Atlanta  &  Florida,  he  located  that  line 
from  Atlanta  to  Madison,  Fla.,  and  constructed 
it  from  Atlanta  to  Fort  Valley,  Ga.  In  1890 
he  was  engaged  in  contracting  and,  from  1891 
to  1892,  he  was  general  manager  of  the  gran- 
ite quarries  at  Lithonia,  Ga.  He  became  ex- 
aminer of  surveys  for  the  U.  S.  Government 
in  Wyoming,  Idaho,  Oregon,  Washington, 
Utah,  Nevada  and  California  in  1893  and 
served  in  that  capacity  until  1898,  when  he 
was  appointed  chief  engineer  of  the  Tifton  & 
Moultrie  Railroad  in  Georgia.  In  1900  he 
was  appointed  chief  engineer  in  charge  of  lo- 
cation and  construction  of  the  Georgia  & 
Florida  Railroad  a  second  time.  He  was  ap- 
pointed commissioner  of  public  works  of  At- 
lanta in  1901  and  consulting  engineer  for  the 
Yellow  Pine  Manufacturers'  Association  about 
four  years  ago. 

William  Goldsmith  has  resigned 
from  the  position  of  superintendent  of  the 
Borough  of  Manhattan,  New  York  City, 
municipal  asphalt  plant  to  accept  a  position 
as  engineer  in  charge  of  construction  of  the 
New  Hampton  Farms  Reformatory  for  the 
Department  of  Correction,  New  York  City. 
The  work  will  involve  an  expenditure  of  about 
$800,000  and  will  include  a  railway  line,  a 
water  supply  and  sewerage  system,  a  power 
plant  and  various  buildings. 

G.  W.  Smith,  formerly  assistant  super- 
intendent for  J.  G.  Cordner,  architect,  of 
Lincoln,  Neb.,  on  the  foundation  work  for  the 
new  Ford  automobile  assembly  plant  at 
Omaha,  Neb.,  has  been  appointed  architectural 
engineer  for  the  Hodgin  Construction  Com- 
pany, general  contractors,  of  St.  Paul,  Minn., 
who  have  the  contract  for  the  building  and 
also  for  the  new  plant  for  the  same  company 
at  Oklahoma  City. 

H.  W.  Eckel,  formerly  borough  engineer 
of  Washington,  N.  J.,  and,  previous  to  that, 
resident  engineer  on  the  Coquahalla  division 
of  the  Kettle  Valley  Railway  in  British  Colum- 
bia, has  joined  the  engineering  staff  of  the 
Taylor-Wharton  Steel  Company  and  is  located 
at  High  Bridge,  N.  J.  Previous  to  his  work 
at  Washington,  Mr.  Eckel  spent  a  year  in  the 
Nome  district,  Alaska,  engaged  in  prospecting 
and  mineral  surveys,  and  three  years  in  Brit- 
ish Columbia  on  railroad  construction,  his  last 
work  in  that  line  being  the  Kettle  Valley 
work. 


Louis  C.  Brown,  formerly  resident 
engineer  for  the  L.  A.  Boulay  Engineering 
Company  of  Toledo,  Ohio,  on  paving  work  at 
Mount  Victory,  Ohio,  has  been  appointed  resi- 
dent engineer  for  W.  J.  Sherman,  consulting 
engineer  of  Toledo,  on  the  Sylvania  (Ohio) 
waterworks  improvements,  construction  of 
which  will  be  started  in  the  near  future. 

G.  W.  Bass,  formerly  water  purification 
superintendent  for  the  Central  Illinois  Public 
Service  Company,  at  Lawrenceville,  III.,  has 
been  appointed  deputy  health  commissioner 
in  charge  of  the  Porter  County  Health  Lab- 
oratory at  Valparaiso,  Ind. 

R.  H.  P  I  N  K  H  A  M,  formerly  assistant 
supervisor  for  the  Pennsylvania  Railroad  Sys- 
tem at  Derry,  Pa.,  has  been  appointed  division 
engineer  of  the  Renovo  division.  He  was 
graduated  from  Massachusetts  Institute  of 
"Technology  in  1899  and  entered  the  service 
of  the  Pennsylvania  in  1901  as  levelman  in 
the  office  of  the  engineer  of  maintenance-of- 
way.  About  two  months  later  he  was  pro- 
moted to  the  grade  of  transitman  in  the  office 
of  the  principal  assistant  engineer  at  Altoona, 
and,  in  1902,  he  was  appointed  assistant  super- 
visor at  St.  Mary's,  Pa.  He  was  transferred 
to  Derry  in  the  same  capacity  in  1912. 

J.  F.  R  E  H  N,  formerly  chief  engineer  and 
general  superintendent  of  Cementos  Hildago, 
at  Hildago,  Mexico,  has  been  appointed  engi- 
neer in  charge  and  superintendent  of  the 
Nebraska  Portland  Cement  Company,  with 
offices  at  Superior,  Neb. 

Alfred  P.  Bosworth,  formerly 
connected  with  the  engineering  forces  of  the 
California  State  Highway  Commission,  in  the 
San  Francisco  and  Fresno  offices  and  on  con- 
struction, has  been  appointed  city  engineer 
of  Tulare,  Cal.  This  is  a  new  office  combin- 
ing the  offices  of  superintendent  of  streets, 
superintendent  of  sewers  and  superintendent 
of  waterworks.  Mr.  Bosworth  was  with  the 
State  highway  commission  for  four  and  a  half 
years.  Previous  to  that  he  was,  for  two  years, 
with  the  department  of  revaluation  of  the 
Southern  Pacific  Railroad. 

T.  K.  M  I  N  S  K  E  R,  formerly  assistant 
supervisor  for  the  Pennsylvania  Railroad  Sys-. 
tem  at  Bowie,  Md.,  has  been  appointed  super- 
visor of  the  Buffalo  division  at  Dunkirk, 
N.  Y.,  succeeding  H.  D.  Stowe,  whose  appoint- 
ment to  another  office  is  noted  elsewhere  in 
these  columns.  Mr.  Minsker  was  graduated 
from  Lehigh  University  in  1903  and  entered 
the  service  of  the  Pennsylvania  in  July  of 
that  year  as  rodman  on  the  Chautauqua  divi- 
sion. He  attained  the  grade  of  transitman 
in  1906  and  that  of  assistant  supervisor  later 
in  the  same  year. 

F.  X.  Bradley,  formerly  assistant 
supervisor  for  the  Pennsylvania  Railroad  Sys- 
tem at  Derry,  Pa.,  has  been  appointed  super- 
visor of  the  Allegheny  division,  at  Salamanca, 
N.  Y.  He  entered  the  service  of  the  Pennsyl- 
vania in  1903,  as  rodman  in  the  office  of  the 
principal  assistant  engineer  at  Williamsport. 
He  was  promoted  to  transitman  in  1906  and 
became  assistant  supervisor  in  1909. 

H.  P.  Thomas,  formerly  assistant  super- 
visor for  the  Pennsylvania  Railroad  System, 
at  Tacony,  Pa.,  has  been  appointed  super-  • 
visor  of  the  Middle  division,  at  Hollidaysburg, 
Pa.  He  was  graduated  from  Haverford  Col- 
lege in  1905  and  entered  the  service  of  the 
Pennsylvania  as  rodman  on  the  Belvidere  divi- 
sion in  the  same  year.  He  was  promoted  to 
the  grade  of  transitman  in  1908  and  to  that 
of  assistant  supervisor  in  1909. 

Harvey  W.  Hincks  of  Los  Angeles, 
under  whose  supervision  the  Modoc  Point  Irri- 
gation project  and  the  Sprague  River  dam  were 
recently  completed,  has  been  promoted  from 
assistant  engineer  in  the  U.  S.  Indian  Irriga- 
tion Service  to  engineer  in  charge  of  the  irri- 
gation work  on  the  Klamath  Indian  Reserva- 
tion, with  headquarters  at  Chiloquin,  Ore. 
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Kieolitel^S>od  Block  Fbors 


Kreolite  Wood  Block  Floor  in  a  Large  Metal  Working  Concern  of  National  Reputation 

Why  Kreolite  Wood  Block  Floors  Appeal 
to  the  Man  Who  Pays  the  Bills 


"pECAUSE  of  their  durability,  out- 
-*-'  wearing  any  other  type  of  floor  con- 
struction except  steel  plates. 

COMFORTABLE  for  workmen,  en- 
abling them  to  do  more  and  better 
work,   thus  increasing   shop   efficiency. 

\XTITH.  practically  no  maintenance 
^  ^     expense  and  a  very  low  rate  of 
depreciation,  Kreolite  Wood  Block 
Floors  cut  down  overhead  charges. 


MOOTH    to    truck    over 
operating  expense. 


reduce 


'DECAUSE  the  construction  and  plant 
■'-'  engineer  report  that  these  floors 
give  the  most  satisfactory  service.  They 
know  from  experience! 

npHE  Kreolite  Wood  Block  Floor 
•*■  shown  above  is  one  of  several  that 
are  giving  satisfactory  service  for  the 
same  concern.  Repeat  orders  are  the 
best  proof  of  merit. 


Are  you  designing  a  steel  plant  or  a  silk  mill?     Our  book- 
let "Factory  Floors"  should  be  of  interest.     Write  today. 


THE  JENNISON-WRIGHT  COMPANY 

323  Huron  Street,  Toledo,  Ohio 

Pioneers  in  Perfect  Floors 
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Engineers  and  National  Defense 

THAT  the  services  for  which  the  coun- 
try should  look  to  the  engineer  and  the 
construction  man,  if  the  peace  of  this  na- 
tion should  ever  be  threatened  by  a  for- 
eign military  power,  are  services  for  which 
such  men  are  already  trained  and  available 
for  duty  if  an  intelligent  plan  of  organiza- 
tion is  adopted  is  forcibly  brought  out  in  the 
article  by  George  Perrine  on  another  page 
of  this  issue.  The  suggestion  that  the 
construction  work  necessary  for  properly 
insuring  our  safety,  in  the  light  of  the 
present  upheaval  in  Europe,  may  be  begun 
at  once  and  carried  to  completion  at  a  low 
cost  by  periodic  voluntary  service  on  the 
part  of  those  with  experience  in  engineer- 
ing construction,  is  here  advanced,  as  this 
journal  believes,  for  the  first  time.  It  is 
worth  the  serious  consideration  both  of 
those  in  a  position  to  respond  to  such  a 
call  and  of  those  military  and  Government 
officials  charged  with  protecting  this  coun- 
try from  aggression.  Is  it  too  much  to  ask 
of  contractors  and  engineers  and  of  the 
Government  that  a  definite  movement  shall 
grow  out  of  this  suggestion  whereby  this 
country  may  be  made  safe  at  a  minimum 
economic  outlay? 

New  York's  Constitution 

LAST  WEEK'S  election  carried  down  to 
defeat  the  proposed  revision  of  the 
New  York  State  constitution.  Readers  of 
the  Engineering  Record  are  in  a  general 
way  familiar  with  New  York's  efforts 
during  the  last  six  months  to  revise  its 
basic  document,  for  in  connection  with  the 
work  of  the  Constitutional  Convention  a 
committee  of  engineers  made  recommenda- 
tions as  to  the  proper  treatment  of  depart- 
ments having  to  do  with  engineering  work. 
Much  time  and  effort  was  spent  by  the  com- 
mittee of  engineers  in  formulating  recom- 
mendations for  the  benefit  of  the  conven- 
tion. With  the  exception  of  one  point — 
the  consolidation  of  several  of  the  engineer- 
ing departments — the  recommendations 
were  not  incorporated  in  the  proposed  con- 
stitution by  the  convention.  So  far  as  the 
proposed  revision  itself  was  concerned, 
therefore,  the  work  of  the  committee  had 
already  been  pretty  well  lost.  Now  all  of 
it  goes  down  to  temporary  defeat.  Never- 
theless, the  committee  wrote  some  docu- 
ments which  should  be  of  very  great  value 
in  connection  with  legislative  work  not  only 
in  New  York  State  but  in  other  common- 
wealths. The  principles  are  generally  ap- 
plicable. Engineering  societies  should 
have  legislative  committees  to  watch  for 
legislation  effecting  engineering  work  and 
even  to  initiate  it.  Such  committees  will 
find  the  conclusions  reached  by  the  com- 
mittee of  engineers  of  help. 


Engineers  Recognized 

IN  CONNECTION  with  the  publicity 
which  the  Lackawanna  Railroad  is  now 
giving  its  new  cut-off,  it  is  gratifying  to 
note  that  the  engineers  responsible  for  the 
work  are  given  due  credit.  While  one 
would  have  expected  that  their  names 
would  be  mentioned  in  the  general  descrip- 
tions sent  out  by  the  railroad  to  the  news- 
papers on  the  day  of  the  opening  of  the 
new  line,  it  is  contrary  to  railroad  prac- 
tice to  give  credit  in  the  company's  descrip- 
tive circulars.  Nevertheless,  this  is  what 
the  Lackawanna  has  done.  In  descriptions 
of  the  cut-off  included  in  the  new  time- 
table Mr.  Ray,  as  chief  engineer,  and  Mr. 
Wheaton,  as  engineer  of  construction,  are 
given  credit  for  the  gigantic  work.  It  is 
a  move  in  the  right  direction.  Railroad 
practice  is  to  keep  the  engineer  in  the 
background,  to  look  on  him  entirely  as  a 
subordinate,  and  to  put  the  financial  and 
traffic  departments  in  the  limelight.  A 
shift  of  the  light  now  and  then  to  the  en- 
gineering department  would  give  deserved 
credit  and  much  encouragement. 

Danger! 

NOW  that  the  fall  and  winter  months 
are  upon  us,  with  the  possibility  of 
concrete  failures  due  to  negligence  or  crim- 
inal ignorance  of  the  effects  of  cold 
weather  on  strength,  both  words  of  caution 
and  test  conclusions  are  timely.  The 
words  of  caution  will  be  found  on  page  556 
of  the  Engineering  Record  of  Oct.  30,  ab- 
stracted from  a  poster  printed  by  a  prom- 
inent concrete  company.  They  contain 
good  rules  for  preventing  failures,  particu- 
larly with  reference  to  the  removal  of 
forms.  Results  of  laboratory  tests  showing 
variations  in  strength  of  concrete  with 
curing  temperature  are  given  on  page  600 
of  this  issue.  They  show  conclusively  and 
with  convincing  uniformity  that  the 
strength  varies  directly  with  the  increase 
in  curing  temperature,  and  that  the  loads 
which  comparatively  green  concrete  can 
support  when  the  curing  temperatures  are 
near  the  freezing  point  may  be  only  one- 
half  as  great  as  the  normal  allowable  val- 
ues. The  weakness  of  low-temperature 
concrete  must  be  realized  by  all  contractors. 
Engineers  and  building  departments  have 
an  obligation  to  spread  this  knowledge  and 
to  insist,  where  they  have  authority,  upon 
extra  precautions,  such  as  the  heating  of 
materials  and  the  protection  of  the  work 
after  pouring,  wherever  winter  concreting 
is  allowed.  The  facts  regarding  cold- 
weather  concreting  are  too  well  known  to 
allow  any  plea  to  set  aside  a  charge  of 
criminal  negligence  if  life  is  lost, or  serious 
injury  sustained,  due  to  neglect  of  the  nec- 
essary precautions.     Fortunately  the  num- 


ber of  failures  last  winter  was  smaller  than 
those  of  previous  seasons — an  indication 
that  warnings  are  not  going  unheeded.  If 
engineers  and  building  departments  will  do 
their  part  in  helping  to  educate  the  con- 
tractor, there  will  be  still  fewer  failures 
this  year. 

Preparedness  for  Ice-Fighting 

REPETITION  of  the  usual  warning 
against  the  dangers  of  winter  concret- 
ing is  a  reminder  that  now  is  the  time  for 
drawing  up  instructions  as  to  the  pro- 
cedure in  ice-fighting  at  hydroelectric 
plants  exposed  to  ice  difficulties.  As  in 
military  matters,  or  any  occupation  where 
forces  must  be  marshalled  quickly  and 
used  instantly  with  maximum  effective- 
ness, careful  detailing  at  leisure  is  the  only 
way  to  insure  success.  There  is  time  yet, 
before  severe  weather  conditions  come,  to 
pore  over  the  ice-run  records,  to  discuss 
with  station  operators  the  peculiarities  of 
ice  conditions  at  the  plant  in  question,  to 
learn  what  other  stations  have  done  and 
then  lay  out,  definitely  and  step  by  step, 
the  procedure  for  keeping  the  plant  in 
operation  no  matter  how  vigorous  the  ice 
assault.  As  a  basis  for  the  directions, 
plants  which  have  no  instructions  at  the 
present  time  would  do  well  to  study  care- 
fully the  two  articles  by  F.  A.  Allner,  gen- 
eral superintendent  of  the  Pennsylvania 
Water  &  Power  Company  in  the  Engineer- 
ing Record  of  July  17,  and  July  24,  1915, 
pages  66  and  113.  The  procedure  adopted 
at  the  Holtwood  plant  proved  its  efficiency 
last  winter,  and,  with  the  additional  pre- 
cautions included  in  the  instructions  as  a 
result  of  last  year's  experience,  should  keep 
the  plant  in  service  without  serious  danger 
of  interruption  under  the  most  adverse 
conditions  to  be  expected. 

Casting  Bread  on  the  Waters 

OPPORTUNITY  knocks  at  the  doors  o^ 
the  four  agricultural  schools  and  the 
State  University-  of  Arkansas.  Its  State 
highway  engineer,  H.  R.  Carter,  has  ap- 
pealed to  the  Legislature  in  his  recent 
biennial  report  to  provide  means  whereby 
students  at  the  State  colleges  may  come 
to  a  better  understanding  of  modem  road 
construction,  and  the  benefits  to  be  derived 
therefrom.  In  order  that  this  may  be 
accomplished,  he  suggests  that  rock  for  ex- 
perimental roads  be  furnished  free  by  the 
State.  The  counties  in  which  the  schools 
are  located  are  to  do  the  grading  and  the 
handling  of  the  rock,  assisted  by  the  labor 
of  the  students  of  each  school.  The  State 
highway  engineers  will  be  sent  free  on  re- 
quest and  plans  and  specifications  furnished 
gratis.  Perhaps  it  is  too  much  to  expect 
the  students  to  spend  time  as  laborers  on 
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the  road,  but  it  might  well  be  nutde  com- 
pulsoiy  for  ever}'  student  to  include  in  his 
studies  the  subject  of  modem  road  con- 
struction. In  a  State  which  has  only  3  per 
cent  of  its  36,000  miles  of  road  improved, 
where  education  on  the  subject  of  better 
roads  is  sorelj'  needed,  the  colleges  have  an 
excellent  opportunity  to  send  broadcast  into 
the  State  each  year  hundreds  of  young 
graduates  who,  by  actual  experience  and 
study  on  the  subject,  can  awaken  the  dor- 
mant conscience  of  its  rural  population  and 
stimulate  a  desire  for  road  improvement. 
The  colleges  will  not  be  casting  their  bread 
on  the  waters  in  vain,  for  a  gratified  rural 
legislature  will  surely  reward  their  efforts 
with  increased  appropriations. 


Good  and  Bad  Regulation 

THERE  is  a  widespread  idea  that  be- 
cause railroad  men  are  opposed  to  some 
regulation  they  are  opposed  to  all.  Mem- 
bers of  the  Western  Society  of  Engineers 
had  an  opportunity  Nov.  2  to  hear  other- 
wise from  L.  E.  Johnson,  president  of  the 
Norfolk  &  Western  Railway.  Mr.  John- 
son not  only  favors  regulation,  but  consid- 
ers it  the  only  alternative  to  government 
ownership — biit  it  must  be  "wise  and  fair." 
WefioHs  that  the  regulation  should  be  cen- 
tndiiM  in  the  Interstate  Commerce  Com- 
mlision.  which  should  have  higher-salaried 
members  appointed  for  life  and  empowered 
to  do  much  of  the  regulating  now  done  by 
Congress  and  by  State  commissions  and 
legislatures. 

The  State  commissions  would  confine 
their  activities  to  purely  local  matters.  To 
Mr.  Johnson  "there  cannot  be  any  good 
reason  for  applying  widely  different  and 
wholly  inconsistent  requirements  in  States 
adjacent  to  each  other,  such  as  Nebraska 
and  Kansas,  or  Massachusetts  and  Con- 
necticut; and  there  certainly  cannot  be  any 
good  reason  why  a  State  government  should 
apply  one  rule  in  a  State  and  the  Federal 
Government  should  apply  an  entirely  dif- 
ferent rule  in  the  same  State.  .  .  .  There 
can  be  no  good  reason  why  a  State  passenger 
should  be  allowed  to  travel  for  2  cents  a  mile 
in  a  State  when  the  Interstate  Commerce 
Commission  has  held  that  2V2  cents  is  a 
reasonable  rate  for  interstate  travel  in  that 
same  State.  .  .  .  There  can  be  no  good 
reason  why  a  State  law  in  Texas,  for  exam- 
ple, should  prescribe  certain  hours  of  work 
for  railway  employees  engaged  in  State 
commerce  when  a  Federal  law  prescribes 
different  hours  for  all  railway  employees 
engaged  in  interstate  commerce.  . 
There  can  be  no  good  reason  why  the 
Interstate  Commerce  Commission  should 
hold  that  the  earnings  of  the  railway.<4 
in  Eastern  territory  are  not  as  large 
as  they  should  be  in  the  interest  of  the 
public,  and  that  at  the  same  time  the  States 
should  be  allowed  to  prevent  the  increases 
in  earnings  which  the  Interstate  Commerce 
Commission  holds  should  be  permitted  in 
the  interests  of  the  public." 

Mr.  Johnson  pointed  out  that  the  coun- 
try ought  to  regard  railroad  securities  as 
safe  and  advisable  investments  for  people 
of  small  means,  but  that  the  protection  of 


the  investor  had  been  largely  overlooked 
in  the  protection  of  the  traveler,  the  ship- 
per and  the  employee.  Regulators  need  to 
be  equally  zealous  in  guarding  the  welfare 
of  all  of  these  interests.  Such  impartiality 
was  hardly  typified,  however,  as  Mr.  John- 
son suggested,  by  the  appearance  of  six- 
teen State  commissions  against  the  rail- 
roads in  the  recent  Western  rate  case.  This 
journal  has  already  commented  on  the  ar- 
raying of  the  State  commissions  against 
the  railroads  at  the  Federal  conference  on 
valuation  in  Washington  last  May. 

The  most  enlightened  railroad  men  do  not 
oppose  all  regulation.  They  oppose  only  un- 
fair regulation.  They  believe  that  the  same 
body  that  fixes  maximum  rates  should  be 
authorized  to  fix  minimum  rates.  They  do 
not  think  it  fair  for  the  Government  to  es- 
tablish a  maximum  fair  return  on  the  in- 
vestment without  giving  some  sort  of  assur- 
ance of  a  minimum  return ;  to  deny  rate  in- 
creases and  then  wash  its  hands  of  wage  in- 
creases obtained  by  the  unions  at  the  pistol 
point.  They  think  State  regulation  should 
not  be  such  as  to  subject  them  to  suit  under 
Federal  laws  for  discrimination.  In  short, 
what  they  ask  is  a  competent  centralized 
authority  that,  to  quote  Mr.  Johnson  again, 
"will  confer  the  maximum  benefits  on  each 
class  that  is  directly  interested  and  on  the 
public  as  a  whole"  and  "will  equally  consider 
the  rights  and  interests  of  the  traveler,  the 
shipper,  the  employee  and  the  investor." 


The  Draft  Tube— A  Neglected 
Feature  of  Hydraulic  Design 

PRACTICE  in  the  design  of  hydroelectric 
plants  has  become  very  refined  in  recent 
years.  With  the  steady  and  phenomenal 
climb  in  turbine  efficiencies  has  come 
.searching  examination  of  all  details  which 
might  rob  the  installation  of  even  a  fraction 
of  1  per  cent  efficiency.  This  searching 
examination  has  extended  practically  to 
every  feature  of  the  plant,  but  it  may  well 
be  questioned  whether  the  same  scientific 
examination  has  been  given  to  draft-tube 
design  as  has  been  accorded  other  features. 
For  that  reason  the  Engineering  Record 
directs  attention  to  the  series  of  two  articles 
by  A.  G.  Hillberg,  which  begins  in  this 
issue,  page  604. 

Mr.  Hillberg  advances  one  theory  which, 
if  his  observation  and  reasoning  be  correct, 
should  answer  a  very  baffling  question  in 
hydroelectric  station  practice.  As  is  well 
known,  vibrations  in  such  stations  have  long 
been  the  subject  of  investigation.  Many 
engineers  believe  that  they  are  due  to  cer- 
tain defects  in  mechanical  details  of  the 
wheels,  as  for  instance  the  location  of  the 
bearings.  In  large,  vertical,  well-designed, 
single-runner  units,  however,  operating 
under  comparatively  low  heads,  it  is  un- 
likely that  the  shaft  is  responsible.  The 
runner  itself  is  well-balanced,  .so  well,  in 
fact,  that  a  few  years  ago  a  large  runner, 
weighing  130,000  lb.,  when  supported  on  a 
horizontal  shaft  was  set  in  motion  by  a 
5-lb.  weight  on  the  periphery.  The  gen- 
erator rotor  is  equally  well  balanced.  The 
shaft  connecting  them  is  generally  short, 
from  20  to  30  ft.,  and  from  20  to  23  in.  iii 


diameter.  On  this  shaft  there  are  at  least 
three  steady  bearings,  one  directly  above 
the  crown  plate  of  the  runner  and  the  other 
two  located  below  and  above  the  generator 
rotor.  In  addition  there  is  a  thrust  bearing, 
which  can  be  located  either  above  the  gen- 
erator or  between  it  and  the  runner. 

Some  engineers,  while  conceding  that  the 
location  of  the  steady  bearings  on  these 
short  shafts  cannot  be  held  accountable  for 
the  vibration,  contend  that  the  design  in 
which  the  thrust  bearing  is  placed  on  top 
of  the  generator  is  a  contributing  factor. 
As  to  this  there  is  probably  still  room  for 
argument,  but  the  very  general  acceptance 
of  this  type  of  design,  even  for  large  units, 
seems  to  indicate  that  engineers  generally 
would  not  charge  this  feature  of  design  with 
the  difficulty  in  question. 

It  is  Mr.  Hillberg's  contention  that  the 
vibrations  originate  in  the  draft  tube.  The 
water  discharged  from  low-head  turbines 
sometimes  measures  as  much  as  3500  sec.-ft. 
If  this  stream,  flowing  at  a  velocity  of  15 
to  20  ft.  per  second,  does  not  fill  the  draft 
tube,  vibrations  are  to  be  expected.  The 
fact  that  in  certain  installations  it  has  been 
observed  that  vibrations  increase  with  the 
gate  opening  would  tend  to  support  Mr. 
Hillberg's  theory. 

The  method,  therefore,  based  on  the  theory 
that  the  change  in  velocity  head  should  be 
less  than  the  corresponding  change  in  eleva- 
tion has  much  to  commend  it.  If  Mr.  Hill- 
berg's views  as  to  the  source  of  the  vibra- 
tion are  correct  a  design  based  on  this 
theory  would  obviously  tend  to  prevent  the 
trouble.  There  is  one  apparent  objection  to 
a  tube  designed  in  this  manner;  the  rapid 
increase  in  area  of  the  lower  part  would 
make  the  center  to  center  spacing  of  wheels 
rather  large. 

It  is  apparent  that  the  desideratum  in 
hydroelectric  design  is  not  merely  to  secure 
a  high-eflSciency  wheel,  but  to  set  it  in  such 
a  fashion  that  the  over-all  hydraulic 
efficiency  of  the  unit  will  be  high.  The 
draft  tube  is  therefore  an  important  factor. 
How  serious  its  Influence  may  be  was  shown 
in  a  Middle  Western  installation  in  which 
two  different  designs  of  draft  tube  were 
used.  One  was  designed  by  the  consulting 
engineer,  the  other  by  the  turbine  manufac- 
turer. The  over-all  hydraulic  efficiency  of 
the  unit  installed  with  the  draft  tube  de- 
signed by  the  former  was  about  5  per  cent 
higher  than  the  wheel  set  in  the  manufac- 
turer's tube. 

In  another  case  the  designer  of  the  draft 
tube  calculated  the  sizes  required  for  the 
top  and  end  areas,  and  then  figured  each 
intermediate  area  on  the  basis  that  the 
draft  tube,  when  developed  along  its  center 
line,  should  be  a  frustum  of  a  cone.  In 
other  words,  the  developed  tube  would  have  ' 
a  straight  flare.  In  this  plant  it  has  been 
found  dangerous  to  overspeed  the  wheels 
because  of  the  excessive  vibration. 

Mr.  Hillberg's  articles  should  direct  closer 
attention  to  draft-tube  design.  Already 
careful  and  able  hydraulic  designers  ar^ 
giving  the  matter  close  consideration,  but 
the  importance  of  handling  the  discharge^ 
water  with  least  loss  of  efl^ciency  is  one 
that  should  be  more  generally  appreciated. 
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Organizing   Industry    for    National 
Defense 

TO  ORGANIZE  the  industries  of  the 
nation  and  to  standardize  all  the  equip- 
ment needed  for  1,000,000  troops  in  such 
a  way  that  manufacturers  upon  receipt  of  a 
telegram  from  the  Secretary  of  War  would 
within  one  day  start  to  turn  out  and  deliver 
material  almost  as  fast  as  it  could  be  taken 
from  storage — that  is  the  Gillen  plan  for 
an  industrial  general  staff.  Careful  study 
of  the  plan  fails  to  reveal  any  reason  why 
such  an  organization  is  not  entirely  feasible 
in  principle. 

The  details  of  the  plan  are  entirely  too 
long  to  repeat  here.  In  effect  it  provides 
for  a  civilian  general  advisory  board  of  ex- 
perts selected  from  the  industries  which 
would  supply  the  different  materials  needed 
by  the  Government.  The  board  would  be 
under  the  direct  control  of  the  Secretaries  of 
War  and  the  Navy.  Representatives  from 
the  war,  navy,  quartermasters  and  justice 
departments  would  be  members  of  the 
board.  Other  members  would  be  elected  by 
a  group  of  at  least  five  representatives  from 
each  industry,  these  representatives  to  be 
appointed  by  the  President.  The  purpose 
of  the  group  is  to  have  a  definite  entity  with 
which  the  Government  can  confer.  The 
groups  would  co-ordinate  and  standardize 
specifications  in  accordance  with  factory 
equipment  and  raw  materials  available. 
Dies  for  irons  used  in  the  manufacture  of 
the  wagons,  for  example,  would  be  made 
by  the  Government  and  sample  wagons  by 
the  manufacturers.  Data  as  to  names  of 
companies,  capacity  and  delivery  possibili- 
ties are  to  be  collected  with  a  view  to  pre- 
venting confusion  and  to  getting  competitive 
prices  and  quick  delivery.  To  keep  the 
plan  alive  the  Government  would  call  for 
bids  from  each  group  every  six  months  on 
war  needs  for  from  500,000  to  1,000,000 
troops.  Contracts  would  be  made  im- 
mediately but  fulfillment  would  wait  upon 
the  word  of  the  Secretary  of  War. 

Of  special  interest  to  the  engineer  is  the 
inclusion  of  waterworks  and  sewerage  as 
"industries."  The  work  of  the  group  in  this 
case,  according  to  the  plan,  would  be  quite 
largely  to  educate  its  members  in  army 
regulations,  camp-site  selection  and  sanita- 
tion. Control  of  the  railroads  would  be 
effected  by  a  group  of  railroad  presidents. 
An  ingenious  method  of  mobilizing  motor 
trucks  and  of  converting  50,000  pleasure 
cars  into  trucks  without  any  prior  invest- 
ment of  money  are  details  well  worked  out. 
No  mention  is  made  of  road  builders  or 
the  advantage  of  co-ordinating  present  road 
construction  with  military  requirements. 
For  instance,  the  very  great  desirability 
and  necessity  of  completing  the  many  short 
links  now  separating  large  cities  before 
building  further  isolated  stretches  of  road 
could  well  receive  the  attention  of  a  civilian 
"group"  co-operating  with  army  officials. 

To  Martin  J.  Gillen,  president  of  the 
Mitchell  Wagon  Company,  Racine,  a  large 
amount  of  credit  is  due  for  putting  in  con- 
crete form  a  subject  which  after-dinner 
.speakers  are  beginning  to  wear  threadbare 
with  repetitions  of  generalities.    Among  the 


15,000  recipients  of  copies  of  the  plan  are 
practically  all  the  interested  corporation 
officials  in  the  country.  Of  the  600  replies, 
only  three  considered  the  idea  of  no  value. 
The  others  believed  it  meritorious,  and 
many  of  the  suggestions  offered  have 
been  incorporated  in  a  revised  draft  of 
the    plan. 

Mr.  Gillen  sums  up  the  question  squarely 
in  the  following  words :  "Either  this  nation 
is  strong  enough  to  fearlessly  plan  with  sup- 
pliers and  regulate  them  for  its  own  pro- 
tection during  times  of  peace,  or  cowardly 
repose  in  the  full  realization  that  in  event 
of  war  pull,  graft,  confusion,  lack  of  sup- 
plies and  improper  preparedness  will  cost 
this  nation  many  lives,  hundreds  of  millions 
of  dollars  and  may  be  national  honor." 


Relation  Between  City  Planning 
and  Municipal  Research 

SHOULD  city  planning  commissions  have 
executive  or  merely  advisory  functions? 
This  is  a  question  which  is  coming  to  the 
front  and  one  which  has  already  begun  to 
create  discussion.  It  was  made  prominent 
by  two  papers  presented  at  the  Seventh  City 
Planning  Conference  held  at  Detroit  in 
June.  Dr.  Robert  H.  Whitten,  of  New  York 
City,  emphatically  favored  advisory  com- 
missions, while  Mr.  Thomas  Adams,  Town 
Planning  Adviser  of  the  Canadian  Commis- 
sion of  Conservation,  urged  for  commis- 
sions with  more  power. 

It  may  be  admitted  at  the  outset  that  the 
idea  of  having  a  plan  for  a  city  or  town  is 
fundamentally  sound.  Those  cities  have  de- 
veloped best  which  were  laid  out  on  broad 
and  expansive  lines  by  men  who,  while  they 
could  not  foresee  the  future,  could  appre- 
ciate growth.  But  there  is  something  else 
that  is  just  as  important  as  having  a  plan, 
and  that  is,  adhering  to  the  plan  after  it 
has  been  made.  In  fact,  there  are  three 
steps — making  the  plan,  adopting  the  plan 
and  carrying  out  the  plan.  The  first  is  a 
matter  of  expert  thought,  the  second  is  a 
matter  of  legislation,  the  third  is  a  problem 
of  administration.  The  question  therefore 
presents  itself  in  this  form :  Should  a  plan- 
ning commission  confine  itself  to  the  first 
phase  of  the  subject,  namely  that  of  study- 
ing the  local  community  from  all  points  of 
view  and  developing  a  plan  to  be  accepted 
or  rejected  by  the  people,  or  should  the  com- 
mission be  made  an  integral  part  of  the 
machinery  of  government  and  be  given  the 
broader  powers  of  enforcement?  There  are 
no  doubt  sound  arguments  in  behalf  of 
both  ideas,  but  it  is  certain  that  the  latter 
course  is  not  likely  to  be  popular  with  either 
the  legislative  or  the  administrative  offi- 
cers. Even  where  planning  commissions 
confine  their  activities  to  the  formative 
stage  they  are  met  with  coldness  and  ad- 
verse prejudice.  If  city  planning  is  to 
make  sure  progress  the  causes  for  this  un- 
sympathetic attitude  must  be  removed. 

A  planning  commission  in  order  to  pur- 
sue its  work  needs  to  have  before  it  all 
sorts  of  information  in  regard  to  the  city 
or  town  and  its  people.  Data  must  be  ob- 
tained from  the  various  departments  and 
right  here  comes  the  first  rub.     Often  the 


facts  are  not  at  hand,  or,  if  existing,  cannot 
be  put  together  in  the  form  desired  with- 
out extra  labor  on  the  part  of  the  various 
departments.  The  planning  commission 
then  becomes  a  sort  of  bureau  of  municipal 
research  and  comes  to  be  regarded  as  an 
inquisitional  body.  Weak  spots  in  admin- 
istration may  be  discovered  in  this  way,  but 
the  benefits  are  beside  the  issue.  Again 
there  is  a  tendency  for  permanent  planning 
commissions  to  desire  to  become  reposi- 
tories for  the  data  collected,  thus  supplant- 
ing or  duplicating  the  work  of  the  regular 
administrative  departments.  This  in  the 
end  is  bound  to  be  destructive  of  the  main 
work.  There  is  indeed  grave  danger  lest 
the  whole  movement  run  on  the  rocks 
through  the  arousal  of  petty  jealousies 
toward  over-zealous  planners,  and  that  the 
plan  itself  become  obscured  in  the  minds 
of  the  public  by  a  maze  of  detail. 

How  may  this  be  prevented?  One  way 
would  be  to  have  the  planning  board  in- 
clude in  its  membership  some  of  the  heads 
of  the  administrative  departments.  This 
would  not  only  forestall  the  jealousies  re- 
sulting from  outside  interference,  but 
would  incite  enthusiasm  for  municipal 
work  as  a  whole.  After  all,  are  not  the 
city  engineers  as  a  class  the  most  com- 
petent of  city  planners  for  their  communi- 
ties, and  is  not  a  planning  commission  with- 
out its  official  engineer  member  a  case  of 
Hamlet  with  Hamlet  left  out?  But  with 
the  city  officials  should  be  associated  other 
persons,  able  citizens,  representatives  of  in- 
dustries, business,  capital  and  labor  if  a 
plan  acceptable  to  all  the  people  is  to  be  se- 
cured. This  might  mean  a  large  member- 
ship, with  a  working  committee,  or  a  small 
commission  with  a  large  advisory  board. 
The  questions  raised  are  so  important  to 
the  success  of  the  movement  that  in  these 
days  when  legislation  is  beginning  to  crys- 
tallize it  is  important  to  study  the  trend  of 
events  to  make  sure  that  they  are  leading 
toward  the  desired  goal. 

Planning  commissions  should  not  become 
bureaus  of  research.  Their  mission  is 
broader,  and  although  the  results  of  sur- 
veys are  desirable  and  even  necessary  to 
city  planning,  the  greater  issue  should  not 
be  obscured  by  the  less.  Better  policy 
would  be  to  put  the  collection  of  the  neces- 
sary data  in  the  hands  of  one  expert  who 
would  know  the  facts  needed  in  any  par- 
ticular case. 

Finally,  just  what  is  meant  to-day  by  a 
city  plan  ?  Is  it  the  arrangement  of  streets, 
a  division  of  the  area  into  channels  for 
transportation,  parcels  of  land  for  private 
uses  and  other  parcels  for  parks  and  public 
uses,  or  is  it  something  broader?  Does  it 
include  all  of  the  physical  city — houses, 
sewers  and  water  pipes,  and  so  on?  There 
seems  to  be  a  tendency  to  the  adoption  of 
the  broader  view.  But  there  is  a  great 
danger  of  over-reaching,  and  in  attempting 
to  do  too  much  nothing  may  be  accom- 
plished. We  are  coming  to  regard  city 
planning  as  something  desirable  and  worth 
while.  We  have  had  comprehensive  defini- 
tions of  city  planning,  but  who  will  de- 
fine what  is  meant  by  a  city  plan?  Is  it 
like  the  system  of  harbor  lines  set  by  the 
government,  or  something  more? 


590 


ENGINEERING     RECORD 


Vol.  72,  No.  20 


TYPICAL    ALL-STEEL    PASSENGER   TRAIN — EACH   COACH    HAS   ITS   OWN   MOTOR  EQUIPMENT    AND   PANTAGRAPH 

Pennsylvania  Inaugurates  Electric  Service  in  Philadelphia 

Running  of  Electric  Suburban  Trains  Between  Broad  Street  Station  and  Paoli  First  Step 
in  Electrification  of  District — To  Increase  Rush-Hour  Capacity  of  Terminal  8  Per  Cent 


ELECTRIC  TRAINS  are  now  being 
operated  by  the  Pennsylvania  Railroad 
in  Philadelphia.  The  substitution  of  elec- 
tric for  steam  power  for  the  suburban  train 
service  between  Broad  Street  Station  and 
Paoli  marks  the  completion  of  the  first  step 
in  the  electrification  of  the  Philadelphia  dis- 
trict. The  electrification  of  another  subur- 
ban line  has  already  been  started.  The 
main  purpose  of  the  change  in  power  is  to 
increase  the  capacity  of  the  Broad  Street 
Station  and  relieve  the  congestion  at  the 
terminal.  The  Paoli  service  is  operated  by 
the  overhead  system  at  11,000  volts,  single- 
phase,  25  cycles,  the  railroad  company  buy- 
ing the  power.  The  trains  are  multiple 
unit,  each  car  being  a  motor. 

Purpose  of  Improvement 

Broad  Street  Station  is  of  the  stub  type, 
with  sixteen  station  tracks  approached  by 
six  main-line  and  three  yard  tracks  on  an 
elevated  railroad  which  crosses  the  Schuyl- 
kill River  from  West  Philadelphia,  at  which 
point  the  routes  divide  for  New  York  to 


the  north,  Washington  to  the  south,  and 
Pittsburgh  to  the  west.  In  addition  to  the 
through  passenger  service  there  is  an  ex- 
tension suburban  service  extending  over 
six  different  routes.  The  growth  of  all 
business  in  recent  years  has  been  such  that 
the  limit  in  capacity  of  the  station  has 
been  reached,  and  many  plans  have  been 
formulated  and  discussed  for  relief  by 
physical  enlargement  of  the  station  and  its 
approaches,  or  by  re-routing  movements. 
All  of  these  plans  involve  extensive  recon- 
struction, and  would  require  much  time  for 
their  accomplishment,  so  that  some  more 
expeditious  method  of  obtaining  relief  was 
desirable.  The  possibilities  of  electric  trac- 
tion as  a  means  to  this  end  were  examined 
into  by  committees  of  operating  officials  of 
the  road,  and  their  analysis  and  estimate 
indicated  that  during  rush  hour  the  re- 
lief which  would  be  secured  by  the  elec- 
trification of  the  suburban  Paoli  service 
alone  would  be  equivalent  to  increasing  the 
station  capacity  by  an  amount  equivalent 
to  17  or  19  per  cent  of  the  Paoli  service. 


and  for  the  station  as  a  whole  to  that  ac- 
complished by  reducing  the  total  number 
of  trains  about  8  per  cent.  A  similar  in- 
crease in  capacity  would  result  for  the  elec- 
trification of  other  suburban  lines,  and 
work  in  connection  with  one  of  these, 
namely,  the  Chestnut  Hill  service,  has  al- 
ready been  started. 

Capacity  Increase 

This  increase  in  capacity  is  effected  by 
the  elimination  of  switching  and  movements 
of  empty  power,  and  also  by  the  quicker 
acceleration  of  trains  and  shorter  length  of 
track  occupied  when  the  steam  locomotive 
is  omitted.  The  relief  thus  afforded  by  the 
electrification  of  the  Paoli  and  Chestnut 
Hill  lines  is  estimated  to  be  sufficient  to 
take  care  of  the  normal  growth  of  business 
for  the  next  seven  or  eight  years. 

It  is  estimated  that  under  electric  opera- 
tion there  will  be  sufficient  saving  in  oper- 
ating costs  as  compared  with  steam  to  pay 
interest  on  the  investment,  which  in  this 
case  includes  the  entire  Broad  Street  ter- 


TUBULAR  poles   used   where  room    for  bracing  was  AVAILABLE — 
NOTE    WARPING    OF   CATENARY    SYSTEM    ON     CURVE 


SEMAPHORES    REPLACED    BY    LIGHTS    OUTLINI NG  SIGNALS  IN  THREE 
POSITIONS — BOOSTER    TRANSFORMERS    ON    BRIDGE 
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minal.  This  means  that  the  increased  ca- 
pacity will  in  part,  at  least,  be  self-sustain- 
ing, whereas  increased  capacity  by  physical 
enlargement  would  give  no  direct  return 
upon  the  investment.  In  addition  there  are 
the  other  advantages  of  electrification,  such 
as  higher  speed  of  trains,  more  comfortable 
service,  especially  in  bad  weather,  and 
cleanlier  and  more  attra'^tive  conditions  for 
the  traveling  public. 

Choice  op  System 

Analysis  of  service  conditions  and  cost 
estimates  covering  all  available  electric  sys- 
tems led  to  the  conclusion  that  one  using 
a  very  high  voltage,  overhead  contact  wire 
and  one  eliminating  moving  machinery  in 
substations  would  be  the  most  suitable  and 
economical  as  to  both  first  and  operating 
costs.  Primary  importance  was  attached  to 
the  feature  of  possible  long-distance  opera- 
tion over  the  entire  division  affected,  rather 


phia;  Bryn  Mawr,  about  midway  on  the 
improvement;  and  Paoli.  Along  the  right- 
of-way  the  transmission  lines  are  carried  on 
the  catenary  system. 

Catenary  System 

The  power  system  is  similar  to  that  used 
on  the  Norfolk  &  Western  electrification, 
described  in  the  Engineering  Record  of 
June  5,  page  704,  and  in  its  main  features 
the  catenary  system  is  like  that  of  the  Nor- 
folk &  Western.  In  order  to  try  out  the 
various  types  of  structures  and  details  con- 
sidered for  the  work,  an  experimental  four- 
track  section  about  one  mile  long  was  com- 
pletely equipped  in  the  fall  of  1913.  Study 
of  this  led  to  the  adoption  of  what  is  known 
as  the  tubular  cross-catenary  bridge  for 
carrying  the  catenary  trolley  wires.  On 
either  side  of  the  track  a  tubular  steel  pole 
is  set  and  grounded  into  a  concrete  founda- 
tion.    Each  pole  has  a  double  guy  anchor- 


crete  slab  reinforced  with  old  rails  held  in 
place  by  the  weight  of  the  soil  above. 
Where  the  guy  rods  pass  up  through  the 
soil  they  are  protected  against  corrosion 
by  means  of  a  steel  pipe,  the  space  between 
pipes  and  rods  being  filled  with  grout.  Each 
catenary  structure  is  grounded  by  means 
of  a  copper  plate  buried  in  coke. 

Wires 

The  cross  wires  are  of  extra-high-tension 
galvanized-steel  strand,  the  upper  strand 
usually  being  %  in.  and  the  lower  one  %  in. 
in  diameter.  Both  are  socketed  at  each 
end  and  at  one  side  a  turnbuckle  is  in- 
stalled. The  top  and  bottom  cross  wires 
are  joined  together  by  means  of  a  vertical 
%-in.  rod  and  suitable  malleable  iron 
clamps,  etc.,  at  the  point  where  insulators 
carrying  the  longitudinal  wires  are  located. 

As  in  the  Norfolk  &  Western  work  the 
cross  wire  bridges  are  located  about  300 


OVERHEAD    WORK    FOR    TANGENTS    AND    FOR    CROSSOVERS — STRUCTURAL   STEEL   POLE   AT   RIGHT  OP  PICTURE 


than  to  the  requirements  for  present  short 
suburban  electric  service.  The  system 
adopted  is  11,000-volt,  single-phase,  25- 
cycle  power  supplied  direct  to  the  trains 
from  the  overhead  catenary  trolley  system. 

The  present  installation  covers  the  subur- 
ban passenger  service  only  and  involves 
about  forty-three  trains  each  way  per  day 
from  Philadelphia  westerly  to  Paoli  on  the 
main  line  of  the  Philadelphia  division.  The 
main  tracks  are  electrified  for  20  miles,  and 
the  improvement  includes  a  coach  yard  at 
West  Philadelphia  and  a  coach  and  repair 
yard  at  Paoli.  In  all  93  miles  of  track  are 
embraced  in  the  present  electrification. 

Power  is  purchased  from  the  Philadel- 
phia Electric  Company  and  is  generated  in 
their  main  station  on  the  easterly  bank  of 
the  Schuylkill  River  about  a  mile  south  of 
the  West  Philadelphia  passenger  station. 
The  power  is  delivered  to  the  railroad  com- 
pany at  13,200  volts,  whence  it  is  stepped 
up  to  44.000  volts  and  transmitted  to  the 
step-down  substations,  of  which  there  are 
three.  The  step-up  substation  is  on  the 
west  bank  of  the  Schuylkill  River  opposite 
the  electric  company's  power  house.  The 
step-down   stations  are  at  West  Philadel- 


ing  the  pole  away  from  the  tracks,  and 
spanning  the  track  between  the  poles  are 
the  two  cross  wires  forming  the  cross-cate- 
nary bridge  which  carries  the  longitudinal 
wires.  This  type  of  structure  has  been 
used  throughout  wherever  the  property  or 
arrangement  of  tracks  would  permit. 
Where  there  was  no  room  or  guying,  self- 
supporting  structural  steel  poles  have  been 
used.  (The  tubular  poles  were  also  used 
on  the  Norfolk  &  Western  work,  but  the 
smaller  number  of  tracks  made  it  possible 
to  use  cross  girders  for  the  most  part  in- 
stead of  the  cross  catenaries.) 

Tubular  Poles 

The  tubular  poles  are  built  up  of  vari- 
ous lengths,  sizes  and  weights  of  steel  pipe 
welded  together,  different  heights  and 
lengths  being  required  to  suit  the  varying 
conditions  at  the  different  locations.  The 
guys  are  solid  steel  rods  with  a  heavy  turn- 
buckle  near  the  ground  end  to  permit  of 
adjustment.  Numerous  experiments  and 
tests  of  different  forms  of  guy  anchors 
were  made  to  determine  the  holding  power 
and  economy,  and  the  anchor  adopted  is  of 
the  dead-weight  type,  consisting  of  a  con- 


ft.  apart  on  tangents,  but  are  closer  to- 
gether on  curves,  the  exact  spacing  depend- 
ing on  the  degree  of  curvature.  After  the 
bridges  are  erected  insulators  are  sus- 
pended approximately  over  the  center  of 
each  track,  these  being  precisely  over  the 
center  of  the  track  on  tangents,  but  offset 
toward  the  outside  of  the  curve  on  curved 
track.  After  the  insulators  are  erected  the 
main  messenger  wire  is  strung  out  and  sus- 
pended from  them.  This  is  a  y2-in.  extra- 
high  tension,  seven  strand,  double-galvan- 
ized steel  cable,  having  a  sag  of  5  ft.  in  a 
span  of  300  ft.  Every  mile  or  two  this  mes- 
senger is  socketed  and  dead-ended  on  one 
of  the  heavy  structural  signal  bridges, 
which  are  spaced  about  %  mile  apart. 

Hangers 

Every  15  ft.  on  curved  track  and  30  ft. 
on  tangent  track  a  hanger  supports  the 
lower  two  wires  from  the  messenger  wire. 
The  upper  of  the  two  wires,  called  the 
auxiliary  messenger,  gives  suitable  current 
capacity  to  the  system.  The  lower  one  is 
the  contact  or  trolley  wire.  Both  are  car- 
ried in  a  vertical  plane  generally  about  22 
ft.  above  top  of  rail. 
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In  the  Terminal  division,  which  includes 
the  first  5  miles  from  Broad  Street  SU- 
tion,  where  the  steam  locomotive  traffic  is 
ver>-  dense,  resulting  in  much  smoke  and 
corrosive  gases,  a  non-corrodible  tube 
hanger  is  used.  Some  of  the  tube  is  Monel 
metal,  while  the  balance  is  a  bronze  mix- 
ture containing  90  per  cent  copper.  The 
tube  has  an  outer  diameter  of  9  16  of  an 
inch.  On  the  Philadelphia  division,  where 
there  is  relatively  less  traffic,  wrought-iron 
strap  hangers  1  x  3  16  in.  are  used. 

On  tangents  the  casting  at  the  bottom  of 
the  hangers  holds  the  au.xiliary  messenger 
onlj".  and  the  trolley  wire  is,  in  turn,  sup- 
ported from  the  auxiliary  messenger  every 
15  ft.  at  points  equally  distanced  from  the 
hanger.  This  insures  a  very  flexible  trolley 
wire. 

On  curves  the  two  lower  wires  do  not 
hang  directly  beneath  the  messenger,  but 
the  whole  system  swings  into  a  curved 
plane  until  a  balance  is  reached  between 
its  weight  and  the  tension  in  the  wires. 
The  tensions  in  both  the  auxiliary  messen- 
ger and  trolley  wires  are  selected,  so  that 
in  extreme  hot  weather  there  will  be  enough 
tension  to  prevent  sagging,  and  yet  in  ex- 
treme cold  weather  the  contraction  will  not 
cause  stresses  beyond  the  elastic  limit. 

Sectionalizing 

The  catenary'  system  over  each  of  the  four 
main  tracks  is  separated  electrically  from 
those  over  the  other  track,  and  trolley  sec- 
tionalizing points  with  switches  are  pro- 
vided at  all  crossovers  so  that  sections  of 
the  line  may  be  temporarily  cut  out  of  serv- 
ice for  repairs.  On  the  main  running  tracks 
sectionalizing  is  of  the  "air-break"  type, 
the  trolley  wire  being  divided  into  two 
wires  which  are  spread  apart,  and  each  wire 
being  lifted  up  at  a  different  point.  In.su- 
lators  are  placed  in  each  wire  where  it 
hangs  above  contact  with  the  pantagraph; 
that  is,  while  the  pantagraph  is  making  con- 
tact with  one  wire  the  other  is  lifted  up 
and  sectionalized.  At  crossovers  and  in 
yards  the  trolley  wires  are  sectionalized  by 
means  of  wood  stick  insulators,  having  run- 
ners or  gliders  on  each  side  so  arranged 
that  while   the  pantagraph   always   makes 


CROSS-SECTION  OF  CAR  INSPECTION  BUILDING  IN  PAOLI  YARD 


contact  with   at  least  one  of  these  levers 
they  are  separated  electrically. 

Several  of  the  accompanying  illustrations, 
as  well  as  that  on  the  front  cover,  show  the 
different  forms  the  catenary  system  takes 
on  tangents,  over  curved  tracks  and  in 
yards. 

Erection  Cars 

The  cars  used  in  the  erection  of  this 
catenary  work  had  top  platforms  which 
could  be  readily  raised  or  lowered  by  means 
of  chain  hoists.  They  were  also  equipped 
with  removable  outriggers,  so  that  in  the 
four-track  section  the  work  could  be  com- 
pletely erected  over  one  of  a  pair  of  tracks 
without  in  any  way  interfering  with  the 
regular  steam  traffic  on  this  track. 

The  electrified  route  is  crossed  in  many 
places  by  overhead  highway  bridges,  some 
of  which  are  not  high  enough  above  the 
tracks  to  permit  the  trolley  being  carried 
at  the  normal  height  of  22  ft.  At  such 
points  the  trolley  wires  gradually  dip  and 
go  under  the  bridges  at  a  lesser  height.  The 
catenary  bridges  are  so  located  that  these 
highway  bridges  come  in  the  center  of  a 
span  where,  due  to  the  sag  in  the  mes- 
senger, the  vertical  height  necessary  to 
dear  the  system  is  a  minimum.  At  such 
bridges  the  system  is  .steadied  by  being 
held  with  post-type  insulators  supported  by 
brackets  on  the  bridge  structure. 


CABS  FOB  overhead  WORK   HAD  ADJUSTABLE  PLATFORMS  AND  OUTRIGGERS 


In  order  to  minimize  the  inductive  effect 
of  the  traction  currents  on  adjacent  tele- 
phone and  telegraph  wires,  a  special  system 
has  been  installed.  This  consists  of  series 
or  booster  transformers  located  about  a  mile 
apart.  These  transformers  are  mounted  on 
signal  bridges,  and  the  current  in  each  of 
the  trolleys  is  constrained  to  pass  through 
a  primary  coil  of  the  transformer,  thus  in- 
ducing an  equal  current  in  the  secondary 
coil,  the  ratio  of  the  transformers  being  ap- 
proximately unity.  The  secondary  coils  of 
these  transformers  are  connected  across  in- 
sulated joints  in  the  track,  and  conse- 
quently, as  all  trolley  current  must  flow 
through  the  primary  coil,  the  secondary  coil 
insures  that  all  the  returning  traction  cur- 
rent, at  this  particular  point  of  the  circuit, 
at  least,  must  flow  through  the  rail.  In 
this  manner  the  traction  current  is  pre- 
vented from  taking  earth  returns  in  parallel 
with  the  track,  or  if  there  be  a  tendency 
between  these  booster  transformers  for  the 
traction  current  to  seek  an  earth  return, 
this  is  corrected  at  the  next  booster  trans- 
former, which  constrains  or  picks  up  all  the 
traction  current  and  again  starts  it  through 
the  rail. 

Rolling  Stock 

Standard  suburban  steel  coaches  of  the 
type  used  in  the  regular  steam  service  have 
been  used  for  the  electric  service  without 
structural  changes.  This  was  made  pos- 
sible by  the  fact  that  the  requirements  for 
mounting  electric  apparatus  on  the  cars  had 
been  thoroughly  considered  at  the  time 
when  the  steel  car  was  introduced  upon  the 
railroad.  The  rolling  stock  consists  of 
ninety-three  standard  all-steel  cars,  of 
which  eighty-two  are  passenger,  nine  com- 
bination passenger  and  baggage,  and  two 
combination  baggage  and  mail.  All  cars 
are  motor  cars,  as  no  trailers  will  be  oper- 
ated in  this  service.  The  equipment  of  each 
car  consists  of  two  225-hp.  motors  and  auto- 
matic multiple-unit  electric  air-brake  equip- 
ment. All  the  main  fixtures  of  the  elec- 
trical apparatus  are  mounted  on  one  end  of 
the  car,  and  the  air-brake  equipment  on  the 
other,  giving  a  slightly  uneven  weight  dis- 
tribution on  the  two  trucks.  The  cars  are 
designed  for  double-end  operation. 

The  pantagraph  is  of  especially  light  con- 
struction. The  springs  which  raise  it  are 
designed  to  give  flexibility  to  the  frame- 
work, so  that  in  operation  a  slight  drag- 
ging of  the  trolley  takes  place,  resulting  in 
its  following  the  wire  much  closer  than  with 
a  rigid  framework.  In  addition  the  shoe 
is  spring  mounted  on  the  framework.  The 
trolley  is  provided  with  four  insulators  suit- 
able for  11,000-volt  service,  and  the  whole 
mechanism  is  mounted  on  a  case  provided 
with  insulators  similar  to  those  of  the  trol- 
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ley,    which    gives    it    a    double    insulation. 

In  connection  with  the  pantagraph  the 
safety-first  principle  has  been  carried  out 
in  the  provision  of  a  grounding  device  of 
novel  design.  Steps  for  mounting  to  the 
roof  are  provided  at  one  corner  of  the  car 
only,  and  a  lever  is  placed  on  the  roof  at 
this  corner.  When  one  climbs  to  the  roof 
of  the  car  this  lever  is  thrown  up,  thus 
locking  the  trolley  in  the  down  position  and 
grounding  the  entire  framework. 

The  air-brake  equipment  is  designed  so 
that  it  may  be  used  either  in  steam  or  elec- 
tric service,  and  differs  from  the  ordinary 
pneumatic  brake  in  that  the  brake  pipe  re- 
duction is  made  on  each  car  by  means  of 
electric  control  instead  of  being  made  en- 
tirely with  the  engineer's  brake  valve.  The 
addition  of  electric  control  to  the  pneumatic 
brake  does  not  change  its  function  in  any 
way,  but  shortens  the  time  required  to  get 
the  brakes  applied  on  all  cars. 

Trains  of  from  two  to  seven  cars  are 
operated  in  regular  service,  the  average  ac- 
celeration on  a  straight  level  track  being 
approximately  1  mile  per  hour  per  second 
up  to  30  miles  per  hour,  with  a  balancing 
speed  of  60  miles  per  hour. 

A  substantial  and  completely  equipped 
car  inspection  building  has  been  constructed 
at  Paoli  yard.  A  cross-section  of  this  build- 
ing is  shown.  It  is  planned  to  serve  not 
only  the  cars  required  for  the  present  elec- 
trification but  also  those  required  by  cer- 
tain other  divisions  when  electrified. 

Changes  in  Signal  System 

Throughout  the  electrified  zone  it  was 
necessary  to  change  the  existing  direct- 
current  track  circuits  to  alternating-current 
track  circuits  and  to  provide  impedance 
bonds,  which  permit  the  return  of  the  25- 
cycle  traction  current,  but  sectionalize  the 
various  track  circuits  so  far  as  the  60-cycle 
current  is  concerned.  In  the  electrified 
part  of  the  Philadelphia  division  about  15 
route  miles,  all  four-track,  the  old  form  of 
semaphore  signals  has  been  replaced  by 
those  of  the  electric  light  type  in  which 
different  rows  of  lights,  each  with  suitable 
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lenses,  indicate  the  various  positions  of 
clear,  caution  and  danger.  A  view  of  one 
of  the  typical  signal  bridges  with  the  new 
type  of  signals  is  shown. 

Wire  Conduit 

Following  the  heavy  sleet  storm  of  March, 
1914,  which  caused  so  much  damage  to  the 
overhead  wires  in  the  Eastern  States,  the 
railroad  company  decided  to  put  certain 
parts  of  their  telephone  and  telegraph  wires 
under  ground,  and  this  has  now  been  done 
throughout  the  electrified  zone.  The  ab- 
sence of  the  usual  overhead  telephone  and 
telegraph  wires  along  the  right-of-way  will 
be  noticed  in  several  of  the  photographs. 

Along  the  main  line  this  underground 
conduit  consists  of  six  single  ducts,  3-in. 
bore,  part  of  clay  conduits,  and  part  of 
bituminized  fiber.  The  conduit  bank  is  pro- 
tected with  concrete  on  all  sides.  There  are 
concrete  manholes  every  400  ft.  or  less.  In 
order  to  minimize  inductive  disturbances 
from  the  traction  circuits  the  conduit  is 
located  as  near  the  edge  of  the  right-of-way 
and  as  far  from  the  track  as  practicable, 
although  in  some  cases  it  is  just  beyond  the 
ends  of  the  ties  on  the  outside  track. 

Personnel 

The  design  and  construction  of  the  elec- 
tric installation  was  carried  out  by  Gibbs 
&  Hill,  consulting  electrical  engineers  for 
the  company,  in  co-operation  with  the  engi- 
neering department  and  the  ofl^icials  of  the 
railroad.  All  construction  except  that  of 
substation  buildings  and  inspection  build- 
ing, which  were  covered  by  outside  con- 
tracts, was  carried  out  by  a  specially  or- 
ganized force.  The  mounting  of  the  mul- 
tiple-unit car  equipment  on  the  cars  was 
carried  out  by  the  railroad  forces  at  the 
Altoona  shops,  under  the  direction  of  the 
motive-power  department.  The  signal 
equipment  and  changes  in  telegraph  and 
telephone  lines  were  designed  and  installed 
under  the  direction  of  the  signal  and  tele- 
graph departments  respectively. 

No  less  than  twenty-four  manufacturing 
companies  supplied  important  items  on  plant 


or  equipment  for  the  installation.  The 
Westinghouse  Electric  &  Manufacturing 
Company  furnished  the  motor  car  equip- 
ment and  transformers;  the  National  Tube 
Company  supplied  the  tubular  poles;  the 
structural  poles  and  bridges  were  furnished 
by  the  McClintic-Marshall  Company,  while 
the  J.  A.  Roebling's  Sons  Company,  the 
Waclark  Wire  Company  and  the  Bridgeport 
Brass  Company  supplied  the  transmission, 
messenger  and  trolley  wires. 


First 


Chicago    Builds    Its 
Utility  Gallery 

Construction  of  New  Union  Station  Aids  in  Bring- 
ing Co-operation  Between  City,  Public 
Utilities  and  the  Station  Company, 
Making  the  Project  Feasible 

CHICAGO  is  to  have  a  model  public- 
utility  gallery.  Co-operation  between 
the  city  authorities,  the  new  Union  Station 
Company  and  the  public  utility  companies 
has  made  this  possible.  This  will  be  the 
only  gallery  of  its  kind  in  operation  in  this 
country,  it  is  believed;  New  York  built  one 
in  connection  with  the  Bridge  Loop  Subway, 
but  its  use  has  been  insignificant. 

Erection  of  New  Station  Aids 

The  erection  of  the  new  Union  Station 
furnished  the  opening  wedge  for  the  city 
officials  to  urge  the  new  type  of  construc- 
tion, as  the  station  company  is  required  to 
rearrange  at  its  own  expense  the  under- 
ground service  pipes  and  wires  of  the  city, 
as  well  as  those  of  other  public  utilities. 
At  the  request  of  the  city  officials  the 
Union  Station  Company  agreed  to  build  a 
utility  gallery  in  Canal  Street  from  Madison 
Street  to  Monroe  Street,  with  a  spur  extend- 
ing 80  ft.  farther  south  in  Canal  Street  to 
connect  with  possible  future  galleries  in  that 
thoroughfare,  and  in  Monroe  Street  from 
Canal  Street  to  Clinton  Street.  The  City 
Council  then  appropriated  $12,000  to  carry 
the  gallery  one  block  farther  north  in  Canal 
Street  from  Madison  Street  to  Washington 
Street.    The  station  company,  by  the  terms 
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of  its  ?rant  from  the  city,  is  obliged  to 
maintain  for  ten  years  the  pavements  about 
the"  structures  it  is  to  erect.  For  further 
details  as  to  the  preliminaries  see  the 
editorial  in  the  Engineering  Record  of  Oct. 
SO.  page  528. 

CONCBETING  AMID  CONGESTED  TRAFFIC 

As  the  north  end  of  the  gallery  on  Canal 
Street  parallels  the  east  side  of  the  Chicago 
&.  North  Western  station,  with  its  enormous 
suburban  traffic,  an  arrangement  for  fur- 
nishing concrete  without  blocking  traffic  had 
to  be  devised.  A  small  triangular  vacant 
lot  lies  to  the  east  of  the  street.  Alongside 
of  it  are  the  depressed  tracks  of  the  Chi- 
os^, Milwaukee  &  St.  Paul  Railway,  over 
^^oee  lines  gravel,  sand  and  bulk  cement 
are  furnished  to  the  contractor. 

The  above  factors  led  the  contractor  to 
erect  a  tower,  and  to  chute  the  concrete 
directly  across  the  street  to  a  small  bin, 
from  which  it  is  spouted  to  two-wheel 
buggies.  A  clamshell  bucket  lifts  sand  and 
gravel  from  the  railroad  cars  to  near-by 
storage  piles,  whence  the  same  bucket  de- 
livers the  material  to  the  bins  over  the 
mixer.  Bulk  cement  is  delivered  by  a  worm 
conveyor  direct  from  the  railroad  cars  to  a 
cement  bin  also  over  the  mixer.  As  the 
contractor  also  has  a  contract  to  build  a 
large  concrete  retaining  wall  and  a  rein- 
forced-concrete  sewer  on  Canal  Street,  he 
will  use  the  same  concrete  outfit  for  doing 
all  three  jobs. 

Find  Wooden  Street  Buried  8  Feet 

In  the  excavation  for  the  gallery  an  old 
gravel  road  was  unearthed  6  ft.  below 
grade,  2  ft.  below  that  a  2-in.  plank  pave- 
ment in  excellent  condition  was  found,  and 
about  11  ft.  down  the  floor  of  an  old-sub- 
sidewalk  was  revealed.  In  addition  the 
brick  foundation  walls  of  former  buildings, 
curb  walls  and  the  conduits  and  cables  for 
water,  gas,  sewer,  electric  light,  telephone 
and  telegraph  were  found  running  in  every 
direction.  Under  the  sidewalk  at  the  east 
entrance  of  the  North  Western  station  a 
concrete  wall  2  ft.  thick,  inclosing  a  lava- 
tory, was  encountered  and  had  to  be 
torn  out. 

The  gallery,  a  reinforced-concrete  box  of 
6  X  8-ft.  interior  dimensions,  with  sides 
10  in.  thick,  is  being  placed  under  the  side- 
walks. The  top  conforms  to  the  slope  of 
the  present  sidewalk,  provision  being  made 
for  a  4-ft.  extension  of  the  present  side- 
walk. The  floor  is  sloped  1  in.  to  the  center 
for  drainage  purposes. 

Change  Original  Plans 

As  the  Chicago  Telephone  Company 
wanted  separate  manholes  at  Madison  Street 
for  its  wires,  the  original  plans  were 
changed.  As  may  be  noted  in  the  accom- 
panying plan,  the  telephone  company  can 
pull  their  cables  from  either  Madison  or 
Canal  Street  &s  necessity  demands.  There 
are  19,000  telephone  wires  going  through 
the  gallery.  Separate  manholes  are  pro- 
vided for  the  high  and  low  tension  wires. 

Tunneling  under  the  street  railway  tracks 
on  Madison  Street  is  now  under  way,  the 
usual  shoring  methods  and  box  heading 
being  employed.  Owing  to  the  hazards  and 
unforeseen  difficulties  to  be  encountered,  the 
contractor,  the  W.  J.  Newman  Company, 
Chicago,  has  been  awarded  the  contract  on 
a  percentage  basis  for  the  portion  of  the 
gallery  between  curb  lines  on  Madison 
Street. 

C.  C.  Saner  is  the  assistant  engineer  for 


the  city  in  charge  of  construction,  report- 
ing to  H.  S.  Baker,  assistant  city  engineer, 
under  whose  direction  the  project  was  de- 


signed and  fostered.  John  Ericson  is  city 
engineer,  in  charge  of  all  work  of  the 
Bureau  of  Engineering. 


Specialized   Experience  of  Engineers  and 
Contractors  Vital  to  Country's  Defense 

Can  Be  Made  Available  for  Present  Work  and  Future  Need  by  Military  Camps  to 
Construct   Defenses  and  Transportation  Lines — Large  Firms  Should  Take  Lead 

By   GEORGE  PERRINE 

First  Lieutenant  First  Regiment  U.  S.  Volunteer  Engineers,  Spanish -American  War;  Assistant  Tunnel 

Engineer,  Rapid  Transit  Subway  Construction  Company,  New  York 


THE  PROFESSION  of  engineering  and 
the  business  of  contracting  train  men 
in  the  very  essentials  needed  to  carry  on 
the  modern  operations  of  war.  While  the 
country  is  talking  of  preparedness,  and 
while  all  realize  that  the  immunity  from  at- 
tack by  a  powerful  enemy  which  we  have 
enjoyed  so  long  may  end  at  any  time,  what 
have  engineers  and  those  who  have  had  ex- 
perience in  contracting  done  to  place  their 
organized  services  at  the  disposal  of  the 


PORTO    RICAN     bridge    BUILT    BY    VOLUNTEER 
ENGINEERS  IN   SPANISH  WAR 

country    for   emergencies,    and    what   can 
they  do? 

In  the  first  place,  modern  war  is  made 
possible  largely  by  the  engineer.  It  is  im- 
possible without  adequate  transportation, 
without  adequate  earthworks,  without  tools 
and  materials  of  the  latest  design.  In  the 
second  place,  the  maintenance  of  an  army 
in  the  field  is  the  same  problem,  on  a  scale 
commensurate  with  the  size  of  the  army,  as 
that  faced  every  day  on  every  contract  job 
in  getting  the  men,  the  materials  and  the 
work  together  to  produce  results.  The  serv- 
ices which  the  engineer  and  the  contracting 
man  can  render  in  defense  of  their  country 
are  thus  performed  behind  the  firing  line 
and  largely  before  the  country  is  attacked. 
Therefore,  there  is  immediate  need  of  co- 
operation in  this  direction.  No  one  need 
hang  back  from  distaste  of  life  in  the 
trenches,  as  the  services  for  which  we  are 
fitted  are  not  performed  with  a  rifle.  No 
one  need  hang  back  waiting  to  enlist  in 
the  fighting  branches  of  the  army,  as  the 
service  he  can  perform  along  the  lines  of 


his  life  training  are  as  essential  as  those 
of  the  soldier,  while  there  will  be  ten  volun- 
teers for  the  daredevil  work  to  one  who 
can  capably  handle  the  equally  important 
business  along  the  lines  of  communication. 

Preparation  for  Defense 

The  first  consideration  for  the  defense 
of  our  extensive  coast,  it  seems  to  the 
writer,  is  adequate  coastal  railroads  and 
highways,  out  of  reach  of  interference  from 
a  hostile  fleet.  Back  of  these,  at  suitable 
distances  inland  and  apart,  must  be  con- 
centration depots  for  men  and  supplies, 
from  which,  over  radial  lines  to  the  coastal 
roads,  a  threatened  invasion  could  be  op- 
posed in  force  on  short  notice.  These 
should  have  lines  connecting  with  the  in- 
terior supply  centers  of  the  country.  The 
elements  of  such  a  system  exist  already. 
It  could  be  perfected,  and  the  missing  links 
supplied  most  economically  at  Government 
expense,  if  large  numbers  of  engineers  and 
construction  men  would  join  military  camps 
for  a  short  period  each  year,  where  the 
time  of  the  men  would  be  devoted  largely 
to  surveying,  grading  and  possibly  com- 
pleting the  necessary  stretches  of  railroads 
and  highways.  In  the  case  of  the  rail- 
roads, if  there  were  no  prospects  of  imme- 
diate use  for  commercial  purposes,  the  ties 
and  rails  would  never  have  to  be  laid  until 
the  emergency  called  for  it.  This  work 
could  be  done  under  pressure  in  a  few  days, 
if  war  were  to  be  declared.  The  highways 
would  be  immediately  available,  and  the 
Federal  help  in  building  them  would  be 
most  valuable  to  the  local  population. 

Modern  steel  and  concrete  forts  have 
hopelessly  failed  in  the  present  great  war. 
Massive  defensive  earthworks,  which  in  fu- 
ture will  take  their  place,  could  be  economi- 
cally designed  and  constructed  without 
elaborate  outlay  for  working  plants,  by  vol- 
unteer service  of  the  sort  outlined  here. 
Guns  to  equip  these  works  could  be  held 
in  reserve  at  concentration  centers.  An 
early  example  of  citizen  service  of  this  kind 
was  afforded  in  Revolutionary  times,  when 
students  of  Columbia  College  turned  out 
in  force  and  helped  build  a  fort  still  stand- 
ing on  Governor's  Island  in  New  York 
Harbor. 

Reserve  Ready  in  Practice 

Under  this  plan  men  who  have  made,  in 
the  course  of  their  daily  business,  a  life 
study  of  maintaining  and  providing  camps, 
of  mobilizing  and  transporting  men  and 
equipment- — men  whose  living  has  been 
made  by  having  things  "at  the  front"  when 
they  were  needed — would  be  at  the  instant 
disposal  of  the  War  Department  in  emer- 
gencies. Equally  important,  men  who  could 
design  and  build  emergency  defensive 
works,  bridges  and  lines  of  transportation 
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would  be  available.  Also,  and  by  no  means 
least  important,  an  army  of  mechanics,  car- 
penters, foremen,  experts  in  handling  ex- 
plosives, riggers,  stationary  engineers, 
blacksmiths,  cooks,  teamsters  and  special- 
ized workmen  of  all  kinds,  without  whom 
no  defense  of  any  sort  could  be  made 
against  an  invasion,  would  be  available. 

The  great  consideration  is  that  no  ex- 
pensive training  for  these  men  is  needed. 
It  is  not  even  essential  that  all  should  be 
able  to  drill  or  shoot.  All  that  is  required 
is  for  the  Government  to  know  who  and 
where  they  are,  and  for  them  to  know  what 
they  are  to  do  and  where  they  should  report. 

Example  in  Porto  Rico 

An  evidence  of  this  sort  of  service  was 
brought  out  on  a  small  scale  in  the  Amer- 
ican occupation  of  Porto  Rico,  where  a  vol- 
unteer   engineer    regimert    of    which    the 


writer  was  a  member  supplied  men  on  short 
notice  to  the  regular  army  officers  for  erect- 
ing the  hospital  encampment,  building  a 
garbage  incinerator,  erecting  an  ice  ma- 
chine, rebuilding  bridges  and  roads  de- 
stroyed by  the  Spanish,  handling  supplies 
and  doing  other  work  of  the  thousand  va- 
rieties that  requires  a  specialist. 

Work  for  Industrial  Engineers 

The  value  of  the  services  of  engineers 
and  others  engaged  in  factories  and  indus- 
trial lines  would  also  be  great  in  a  crisis. 
These  men  should  know  what  their  plants 
will  be  expected  to  supply  in  case  of  war, 
and  plans  should  be  made  ready  for  con- 
verting them  to  the  necessary  use.  The 
mechanics  and  workmen  of  each  plant 
could  be  trained  to  make  the  changes,  and 
the  engineers  and  owners  of  the  plant  could 
be  prepared  to  do  their  part  in  directing 


the  work  and  arranging  to  have  ready  the 
extra  equipment  and  supplies  needed. 

Importance  of  Foreman 

Good  foremen  are  needed  in  large  mil- 
itary operations  for  a  countless  variety  of 
services  in  constructing  defenses  and  com- 
munications and  in  handling  supplies.  It 
would  be  folly  in  an  emergency  to  take  up 
the  time  of  our  few  thousand  army  officers, 
who  are  the  only  men  in  the  country  with 
real  military  training,  with  such  work.  Good 
foremen,  all  the  way  from  "pushers"  to 
men  who  handle  million-dollar  construction 
contracts,  have  been  trained  to  this  work 
and  could  be  made  available  by  thousands. 
The  men  who  served  short  periods  each 
year  in  semi-military,  semi-construction 
camps  of  the  type  proposed  would  have 
ready  what  simple  personal  equipment  they 
needed,  and  could  come  to  the  aid  of  their 
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country*  in  a  crisis  at  a  moment's  notice 
and  without  confusion — a  thing  now  impos- 
sible. 

Big  Firms  Should  Help 

Contractors  and  engineers  are  at  least  as 
vitally  interested  in  defending  this  coun- 
tr>'  from  imposition  and  attack  which 
would  cut  their  business  short  as  is  the 
Pennsylvania  Railroad,  which  has  an- 
nounced that  it  will  give  vacations  of  suf- 
ficient length  to  all  its  employees  who  will 
take  military  training.  Cannot  the  large 
contracting  and  engineering  firms  take  the 
lead  in  offering  vacations  to  all  of  their  em- 
ployees who  will  volunteer  for  a  short 
period  of  military  construction  service  of 
the  kind  outlined?  Many  of  them  would 
be  in  a  position  to  lend  the  Government  idle 


year  number,  and  file  it  away  in  bins  con- 
taining from  25  to  100  plans  of  all  sizes. 
To  locate  any  plan  it  was  necessary  to  take 
out  all  the  plans  in  any  one  compartment 
and  turn  each  one  to  read  the  number  on  the 
side. 

The  borough  of  Manhattan  is  divided  into 
eight  tax  sections.  The  blocks  in  each  sec- 
tion have  been  given  definite  numbers,  and 
likewise  the  lots  in  each  block  have  also 
been  given  definite  numbers.  These  block 
and  lot  numbers  remain  constant,  thus  fur- 
nishing an  ideal  basis  for  a  system  of  num- 
bering and  filing  plans."  The  new  system 
consists  in  indexing  the  plans  according  to 
the  location  of  the  premises  on  which  the 
building  is  to  be  or  has  been  built,  that  is, 
giving  the  plans  the  numbers  of  the  lot  and 
block,  and  filing  them  away  in  geographical 


NO  ONE  IS  BETTER  , 
FITTED  TO  HANDLE 
SUPPLIES  THAN  THE 
MAN  WITH  CON- 
STRUCTION TRAIN- 
ING 


from  other  departments  to  consult  these  old 
plans;  for  instance,  along  the  lines  of  the 
projected  subway  all  the  plans  for  buildings 
are  desired  in  order  to  determine  the  nature 
of  the  foundations  of  the  buildings  that  are 
to  be  preserved  during  the  subway  excava- 
tion. All  these  plans  under  the  new  system 
of  filing  will  be  in  adjacent  compartments 
and  can  be  instantly  found  when  wanted. 
Likewise,  architects  and  owners  are  contin- 
ually calling  for  these  plans  whenever  they 
desire  to  make  alterations  to  existing  build- 
ings. This  new  system  will  be  a  great  help 
to  them,  because  of  the  fact  that  all  the  plans 
covering  building  operations  in  any  one 
site  can  be  instantly  found. 

At  the  present  time  the  plan  files  contain 
thousands  of  plans  for  buildings  that  have 
been  demolished  to  make  place  for  new 
buildings  erected  upon  their  sites.  The  new 
system  of  filing  will  automatically  remove 
these  from  the  plan  files,  for  when  a  new 
building  plan  is  filed  upon  any  lot,  the  new 
plan  will  take  the  geographical  position 
which  the  former  plan  occupied  in  the  plan 
room. 

Charging  and  Checking 

A  new  charging  and  checking  system  for 
keeping  track  of  the  plans  and  applications 
in  the  bureau  has  been  instituted  during  the 


equipment  at  times  ;^;  i;.^  ^.^^  ui  ^u.n  uii 
campments,  the  Government  to  pay  trans- 
portation and  upkeep.  It  is  high  time  that 
the  engineers  and  contractors  of  this  coun- 
try did  something  definite  to  make  possible 
a  vital  service  in  emergency  to  their  country 
for  which  it  can  look  to  no  other  class  of 
citizens. 


MEN  WHO  BUILT 
THIS  BRIDGE  IN 
ROCKIES  TO  carry 
MACHINERY  COULD 
BUILD  OTHERS  TO 
CARRY   BIG  GUNS 


New  System  of  Filing  Build- 
ing Plans  Saves  Time 

Mew  York    City   Department ,  Indexes   Plans   Ac- 
cording to  Lot  Location — Colored  Labels 
and  Charge  Cards  Used 

THE  IMPROVED  system  of  filing  plans 
now  used  by  the  New  York  City  Bureau 
of  Buildings  not  only  saves  time  and  avoids 
confusion  and  delay  for  reference  purposes, 
but  minimizes  the  probability  of  errors  by 
the  use  of  colored  labels,  and  insures  an  ex- 
act record  of  the  location  of  plans  by  the 
method  of  numbering  and  the  use  of  charge 
cards  which  indicate  date  taken  out,  person 
to  whom  charged  and  date  returned.  The 
number  of  filing  clerks  can  be  reduced  as  a 
result  of  the  greater  simplicity  and  rapidity 
of  use  of  the  new  system,  according  to  the 
last  report  of  the  bureau,  from  which  the 
following  abstract  is  taken. 

Old  System  Caused  Delay 

The  bureau  has  in  its  files  at  the  present 
time  more  than  a  quarter  of  a  million  plans 
and  applications  for  new  buildings  and  alter- 
ations. The  system  of  filing  these  in  use 
since  1868  had  become  obsolete  and  abso- 
lutely inadequate  for  present  needs,  becaust 
of  the  length  of  time  lost  locating  plans  in 
the  confused  and  congested  plan  room.  The 
method  of  filing  in  the  past  had  been  to  give 
each  plan  a  serial  number,  together  with  the 


order  according  to  locations  of  the  lots  and 
blocks  upon  which  the  buildings  stand. 

Labels  with  Location  Numbers 

All  the  plans  are  to  be  rolled  on  sticks  of 
uniform  length  and  stored  in  cases  of  uni- 
form depth,  thus  preventing  any  small  plans 
from  being  lost  or  two  plans  being  rolled 
together  and  lost,  as  frequently  happened 
under  the  old  system.  On  the  end  of  each 
stick  is  a  label  containing  the  number  of  the 
plan,  so  that  the  plan  numbers  can  be  read 
without  removing  them  from  the  compart- 
ments. 

To  insure  the  filing  of  the  plans  in  their 
proper  location,  the  plans  for  each  block  are 
given  a  separate  and  distinct  color  from 
those  in  adjacent  blocks.  The  color  appears 
in  the  label  at  the  end  of  each  stick  holding 
a  plan.  Further,  in  order  to  show  the  gen- 
eral position  of  the  plan,  the  plans  in  each 
tax  section  are  given  a  distinctive  color  on 
the  neck  of  the  stick  back  of  the  label.  It 
can  be  readily  seen  from  this  color  scheme 
that  it  will  be  impossible  for  a  plan  to  be 
lost  in  the  files,  for  a  casual  inspection  of 
the  plan  files  will  detect  any  misplaced  plans 
by  means  of  the  fact  that  the  color  in  the 
label  does  not  correspond  with  the  others  in 
the  same  compartment. 

Constant  applications  are  being  received 


past  year.  This  consists  in  adapting  the 
system  in  use  in  the  loan  department  of  the 
New  York  Public  Library,  namely,  a  charge 
card  is  placed  in  each  application  and  when 
an  application  leaves  the  plan  desk  it  is 
noted  on  this  card  to  whom  it  is  charged, 
with  the  date,  and  when  the  application  is 
returned  the  date  is  also  noted.  The  plan 
clerk  under  this  arrangement  will  have 
either  the  application  in  the  files  or  a  card  at 
the  charging  desk  whereby  he  can  tell  in- 
stantly the  location  of  the  plan. 

Every  property  owner  in  the  borough  will 
know  the  building-bureau  plan  number  of 
his  property,  for  this  number  will  be  the  lot 
and  block  number  which  always  appear  on 
his  tax  bill,  thus  placing  the  records  of  the 
bureau  immediately  at  his  disposal. 


Removing  258,000  Tons  of  Sediment 
from  the  water  of  St.  Louis  in  1914  cost 
221/2  cents  per  inhabitant.  In  the  classifica- 
tion process,  which  was  used  prior  to  the 
construction  of  the  filters,  13,660  tons  of 
lime  and  6770  tons  of  sulphate  of  iron  were 
applied  to  34,656  million  gallons  of  water. 
E.  E.  Wall  in  his  annual  report  pictures  it 
for  the  layman  as  follows :  "Had  it  been 
loaded  on  ordinary  coal  cars,  they  would 
have  made  a  train  112  miles  long." 
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Building-Area,  Height  and  Other  Limitations  to 
Use  of  Private  City  Property  Compiled 

Data  Presented  by  Nelson  P.  Lewis  in  Engineering  Congress  Paper 
on  City  Planning  Show  Practices  in  American  and  European  Cities 


MUCH  of  the  paper  on  city  planning 
presented  by  Nelson  P.  Lewis,  chief 
engineer  of  the  Board  of  Estimate  and  Ap- 
portionment, New  York  City,  at  the  recent 
International  Engineering  Congress  was 
published  in  the  Engineering  Record  of 
Sept.  25,  page  382,  and  that  of  Oct.  2,  page 
415.  The  paper  discussed  other  phases  of 
the  general  subject  than  those  published  in 
the  issues  referred  to,  however.  There  was, 
for  example,  considerable  statistical  infor- 
mation relative  to  building-area  and  height 
and  other  limitations  to  private  property. 
These  statistics  are  abstracted  as  follows : 

Area  Limitations — European  Cities 

The  following  are  area  limitations  in 
various  foreign  and  American  cities: 

Berlin,  Germany. — The  lot  is  divided  into 
three  theoretical  zones,  the  first  being  6  m. 
wide  from  the  building  line,  the  second  26 
m.  wide  and  the  third  embracing  all  the  re- 
maining land.  All  of  the  first  zone  may  be 
occupied,  7/10  of  the  second,  and  6/10  or 
5/10  of  the  third,  depending  on  whether  it 
is  inside  or  outside  the  former  city  walls. 
When  the  allowable  building  area  is  com- 
puted by  this  meansj  however,  the  building 
may  occupy  that  area  in  the  whole  lot  irre- 
spective of  the  zones. 

Diisseldorf. — The  city  is  divided  into  five 
zones  for  which  the  heights  of  buildings 
are  fixed,  and  in  each  zone  there  are  from 
two  to  five  classes  prescribing  the  propor- 
tion of  a  lot  which  may  be  built  upon.  The 
proportions  vary  from  3/10  to  %. 

Leipzig. — The  rear  courtyard  must  be  as 
wide  as  the  height  of  the  rear  wall  of  the 
building. 

Birmingham,  England. — Behind  all  new 
dwellings  there  must  be  an  aggregate  un- 
occupied area  of  not  less  than  300  sq.  ft. 

Sheffield. — Behind  all  dwellings  there 
must  be  unoccupied  areas  aggregating  not 
less  than  150  sq.  ft.  for  buildings  15  ft.  high, 
200  sq.  ft.  for  those  25  ft.  high,  250  sq.  ft. 
for  those  35  ft.  high,  and  300  sq.  ft.  for 
those  more  than  35  ft.  high,  the  height  in 
all  cases  being  measured  to  a  point  halfway 
up  the  main  roof. 

American  Cities 

New  York. — Dwelling  houses  accommo- 
dating not  more  than  two  families  may 
cover  90  per  cent  of  the  lot ;  hotels  may  oc- 
cupy 90  per  cent  of  interior  and  95  per  cent 
of  corner  lots  above  the  second  floor,  but  for 
each  and  every  story  above  five  an  addi- 
tional 2 1/2  per  cent  of  the  lot  area  must  be 
left  free.  In  the  case  of  lodging  houses  35 
per  cent  of  interior  and  8  per  cent  of  comer 
lots  must  be  left  open.  Office  buildings  on 
interior  lots  may  cover  90  per  cent  of  the 
lot  at  and  above  the  second  floor,  while  those 
occupying  corner  lots  having  an  area  of 
3000  sq.  ft.  or  less  may  cover  the  entire  lot. 
Tenement  houses,  or  those  accommodating 
three  or  more  families,  may  cover  90  per 
cent  of  corner  lots  having  areas  not  more 
than  3000  sq.  ft.,  but  if  located  on  interior 
lots  more  than  90  ft.  but  not  exceeding  105 
ft.  in  depth,  30  per  cent  of  the  lot  area 
must  remain  uncovered. 

Chicago. — Tenement  houses  must  not  be 
built  nearer  than  10  ft.  to  the  rear  lot  line, 


except  that  when  the  lot  abuts  on  a  public 
alley  the  rear  line  of  the  building  may  be 
within  16  ft.  of  the  opposite  side  of  the 
alley.  Rear  buildings  may  be  erected  on  a 
lot  only  on  condition  that  the  minimum  dis- 
tance between  front  and  rear  buildings  is 
10  ft.,  to  which  5  ft.  must  be  added  for 
each  story  more  than  one  of  the  higher 
building  on  the  lot;  pirovided  that  a  one- 
story  building  without  basement  and  not 
used  for  habitation  may  be  placed  on  the 
rear  of  a  lot  containing  a  tenement  house  if 
a  minimum  distance  of  10  ft.  between  build- 
ings is  maintained  at  every  point. 

Philadelphia. — No  building  for  dwelling 
purposes  shall  have  a  frontage  of  less  than 
14  ft.  At  least  144  sq.  ft.  of  the  lot  must 
be  left  open. 

Boston. — Where  tenement  houses  have  no 
open  space  on  either  side  they  must  have  a 
yard  the  full  width  of  the  building  at  least 
12  ft.  deep  in  the  rear,  and  the  building 
must  not  exceed  1800  sq.  ft.  in  area. 

Heights  of  Buildings — European  Cities 

The  following  are  limiting  heights  of 
buildings  in  various  cities: 

Berlin. — Building  heights  are  limited  to 
the  width  of  the  streets  upon  which  they 
front,  measured  between  building  lines. 
The  fronts  of  no  buildings  for  habitation 
may  exceed  five  stories  in  height,  although 
the  roof  may  be  carried  to  a  greater  height, 
provided  no  part  of  it  projects  beyond  a  line 
drawn  at  an  angle  of  45  deg.  back  from  the 
top  of  the  front  wall.  In  the  case  of  rear 
buildings  or  buildings  fronting  upon  in- 
side courts  the  limits  of  height  are  gov- 
erned by  the  dimensions  of  the  court,  but 
their  height  may  not  exceed  by  more  than 
6  m.  the  width  of  the  court  on  which  they 
front,  and  in  no  case  may  it  exceed  22  m. 

Diisseldorf. — Of  the  five  zones  already 
referred  to,  the  limiting  heights  are  re- 
spectively 20  m. ;  16  m.,  or,  where  four 
stories  are  allowed,  20  m. ;  the  same ;  16  m.; 
and  13  m.,  or,  where  three  stories  are  al- 
lowed, 16  m.  In  none  of  the  zones,  however, 
may  the  height  of  the  buildings  exceed 
the  width  of  the  street  upon  which  they 
abut.  The  classes  of  buildings  which  gov- 
ern the  proportion  of  the  lot  area  which 
may  be  built  upon  varies  in  each  zone. 

Leipzig. — The  height  of  buildings  to  the 
top  of  the  main  cornice  may  not  exceed  the 
width  of  the  street,  while  in  the  central  part 
of  the  city  this  height  may  not  in  any  case 
exceed  22  m. 

Birmingham. — No  building  shall  exceed 
100  ft.  in  height. 

Sheffield. — ^New  buildings  are  limited  in 
height  to  the  width  of  the  street  upon  which 
they  front,  although  provision  appears  to 
be  made  for  carrying  them  to  a  greater 
height  by  special  permission. 

Liverpool. — Dwelling  houses  erected  in 
new  streets  are  limited  in  height  to  the 
width  between  opposite  buildings,  but  there 
is  no  limit  to  the  height  to  which  business 
buildings  may  be  carried. 

American  Cities 

New  York. — The  labor,  tenement  house 
and  other  special  laws  impose  a  virtual  limit 
upon  the  height  of  certain  classes  of  build- 


ings, but  there  is  no  direct  limit  prescribed 
by  statute  or  ordinance,  except  that  which 
restricts  buildings  used  as  dwellings  to  a 
height  of  11/2  times  the  width  of  widest 
abutting  street.  Office  buildings  may  be 
carried  to  any  height. 

Chicago. — Tenements  or  dwelling  houses 
may  not  exceed  by  more  than  one-half  the 
width  of  the  widest  street  on  which  they 
front — buildings  set  back  from  the  street 
line  being  allowed  to  add  the  amount  of 
such  set  back  to  the  street  width  in  com- 
puting the  allowable  height.  Fireproof 
buildings  for  office  and  business  purposes 
may  be  carried  to  a  height  of  200  ft.  above 
the  sidewalk  level,  but  prior  to  Sept.  1, 
1911,  the  maximum  height  for  such  build- 
ings was  260  ft. 

Philadelphia. — No  law  or  ordihance  lim- 
iting building  heights. 

Boston. — Buildings  in  the  business  sec- 
tion may  not  exceed  2^2  times  the  street 
width,  and  in  no  case  may  be  more  than 
125  ft.  high.  In  other  parts  of  the  city  the 
limit  of  height  is  80  ft.,  except  that  where 
but  one  side  of  the  street  is  built  upon  or 
where  its  street  is  80  ft.  or  more  in  width, 
the  height  may  be  100  ft.  Wooden  dwell- 
ings are  limited  to  three  stories  above  the 
basements,  but  may  in  no  case  be  more  than 
45  ft.  above  the  street  level. 

Washington. — On  Pennsylvania  Avenue 
160  ft.  is  the  limiting  height;  on  other  busi- 
ness streets  20  ft.  more  than  the  street 
widths,  with  a  flat  limit  of  130  ft. ;  on  resi- 
dential streets,  85  ft.,  provided  that  on 
streets  over  70  ft.  wide  the  height  may  not 
exceed  the  street  width  minus  10  ft.;  on 
streets  from  60  to  70  ft.  wide,  60  ft.,  and 
on  streets  less  than  60  ft.  wide,  the  street 
width. 

Charleston,  New  Orleans,  Cleveland  and 
Fort  Wayne. — Building  heights  are  re- 
stricted to  21/2  times  the  width  of  the  wid- 
est street,  with  absolute  limits  in  the  four 
cities  of  125,  160,  200  and  200  ft.  re- 
spectively. 

Buffalo  and  Rochester. — Height  is  lim- 
ited to  four  times  the  average  least  dimen- 
sion of  the  building,  without  specific  limit 
in  feet. 

Toronto. — Height  of  five  times  the  least 
dimension,  with  an  absolute  limit  of  130  ft. 

Restrictions  as  to  Use 

A  further  and  more  radical  step  in  the 
direction  of  restricting  the  use  of  property 
outside  the  street  line  is  the  attempt  to 
specify  the  uses  to  which  the  property  may 
be  put.  While  for  many  years  the  conduct 
of  noxious  trades  or  occupations  has  been 
quite  generally  prohibited  within  city  lim- 
its or  restricted  to  certain  districts,  the 
division  of  the  entire  city  into  districts,  in 
each  of  which  is  prescribed  the  use  to  which 
private  property  may  be  put,  is  now  claimed 
to  be  a  reasonable  exercise  in  the  authority 
of  the  municipality.  This  plan  of  district- 
ing has  been  most  fully  developed  in  the 
German  cities.  The  factory  districts  are  . 
naturally  located  along  the  lines  of  rail  or 
water  transportation,  but  their  position 
with  respect  to  the  remainder  of  the  city  is  ■ 
often  determined  by  the  direction  of  pre- 
vailing wind. 

Following  are  regulations  of  this  charac- 
ter adopted  in  America: 

Los  Angeles. — The  entire  city,  except  two 
suburbs,  is  divided  into  industrial  and  resi- 
dential districts,  there  being  twenty-five  of 
the  former  and  only  one  of  the  latter.  The 
former  are  widely  scattered  and  the  latter 
includes  the  remaining  area,  so  that  it  en- 
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tireb'  surrounds  many  of  the  industrial  dis- 
tricts and  really  covers  the  entire  city. 
Within  the  residential  district  are  fifty- 
eifirht  districts  designated  as  "residential 
exceptions."  in  which  business  is  permitted 
subject  to  certain  conditions.  One  of  these 
is  about  ^2  sq.  mile;  the  others  are  small, 
covering  not  more  than  two  city  blocks. 
The  restrictions  are  not  sweeping.  The 
largest  industrial  district  has  an  area  of 
several  square  miles;  the  smallest  consists 
of  a  single  lot.  Their  combined  area  is 
only  about  1  10  that  of  the  residential  dis- 
trict. In  most  of  them  all  kinds  of  busi- 
ness and  manufacturing  are  unrestricted, 
while  certain  specific  kinds  of  business  are 
excluded  from  the  residential  district,  but 
those  not  specially  excluded  are  permitted 
in  the  "residential  exceptions,"  although 
the  owners  of  60  per  cent  of  the  neighbor- 
ing property  fronting  must  consent  to  the 
establishment  of  any  "residential  excep- 
tion." 

Seattle. — Use  to  which  property  may  be 
put  is  restricted. 

Baltimore. — Use  of  property  in  certain 
sections  is  regulated. 

New  York  State. — The  municipal  legis- 
lative body  in  any  city  of  the  second  class, 
on  petition  of  two-thirds  of  the  property 
owners  affected,  may  establish  residential 
districts  within  which  no  building  other 
than  single  or  two-family  dwellings  may  be 
erected,  such  restrictions  to  continue  until 
a  similar  petition  shall  have  been  presented 
to  and  approved  by  the  same  body. 

Massachitsetts. — Any  city  or  town  in  the 
State  except  Boston,  which  is  governed  by 
special  act,  may  regulate  the  height,  area, 
location  and  use  of  buildings  and  other 
structures  for  the  prevention  of  fire  and 
the  preservation  of  life,  health  and  morals, 
except,  however,  bridges,  quays,  wharves 
and  structures  owned  and  occupied  by  the 
National  or  State  Government. 

Minnesota. — Minneapolis,  St.  Paul  and 
Duluth  may  by  two-thirds  vote  of  the 
municipal  legislative  bodies  when  petitioned 
to  by  a  majority  of  property  owners  in  any 
proposed  district  establish  residential  and 
industrial  districts.  Authority  is  given  to 
classify  the  various  industries  and  restrict 
each  class  to  a  definite  limited  area,  while 
upon  a  similar  majority  petition  the  orig- 
inal restriction  may  be  set  aside.  Minne- 
apolis has  created  certain  industrial  and 
residential  districts. 

Wisconsin. — Similar  powers  have  been 
conferred  on  eight  of  the  principal  cities 
of  the  State. 

Ontario,  Canada. — The  Provincial  Legis- 
lature has  authorized  the  councils  of  cities 
of  more  than  100,000  inhabitants  to  restrict 
the  erection  of  buildings  of  certain  classes 
to  designated  parts  of  the  city.  Toronto 
has  acted  under  the  provisions  of  this  law, 
and  apartment  houses  and  garages  are  ex- 
cluded from  most  of  the  residential  streets. 


In  Repairing  Streets  where  trenches 
have  been  cut  in  concrete  foundations  the 
city  of  Detroit  requires  that  all  concrete 
used  in  repairing  shall  be  at  least  8  in. 
thick  and  shall  extend  in  every  direction  be- 
yond the  edge  of  the  excavation  a  distance 
of  6  in.  at  the  bottom  of  the  concrete  and 
8  in.  at  the  top.  The  object  of  this  provi- 
sion, states  the  commissioner  of  public 
works,  is  to  secure  a  shoulder  of  solid  earth 
for  the  new  concrete  to  rest  upon,  with  the 
object  of  preventing  settlements  which  have 
heretofore  invariably  occurred. 


Street  Bridges  in  Philadelphia  Designed  for 
Permanent  Artistic  Effects 

Highway  Crossings  Over  Railroads  Kept  Clear  of  Obstructing  Girders 
— Steel  Protected  by  Concrete  with  Effective   Surface   Treatment 


RECENT  BRIDGES  just  completed  or 
in  process  of  design  or  construction 
under  the  supervision  of  the  Bureau  of 
Surveys  of  the  City  of  Philadelphia  contain 
certain  basic  features  of  artistic  and  ef- 
fective treatment  which  are  worthy  of 
record.  The  principal  features  of  several 
small  spans  of  various  types  will  be  de- 
scribed— a  28-ft.  arch  span  on  weak  found- 
ations in  which  the  arch  thrust  is  re- 
sisted by  reinforced-concrete  ties  below  the 
springing  line,  a  street  crossing  over  a  rail- 
road, showing  typical  steel  and  concrete 
construction  for  unobstructed  roadway  and 


without  steel  reinforcement.  The  limit  of 
flatness  permissible  without  reinforcement 
is  the  curvature  of  a  radius  equal  to  the 
span.  Steelwork  over  railroads  shall  be  in- 
cased in  concrete  with  a  minimum  thick- 
ness of  covering  of  3  in.  For  highways 
deck  bridges  are  always  preferred,  no  gird- 
ers or  trusses  being  permitted  to  project 
above  the  floor  surface  of  either  driveway 
or  sidewalks  except  as  parapets,  unless  lim- 
ited depth  of  floor  or  other  circumstances 
make  the  preferred  construction  impracti- 
cable or  unreasonably  expensive.  Columns 
in  sidewalks  and  recesses  in  abutments  are 


Section  AA ! 


K  ~i  Reinforced  3de 
if  i|  walk  Beams,abt  r'eXxxxr.SA 
■•y~\8' apart— >^       i  i    .         , 

'■/I  rr^A  \      YOrarrolithicSidewV 


T 


-20'0i'- 


■--i 

■Binder  \ 


';A 'iTf.d^  \  ,,,Yi^ranolifhic3idewV.  .,      -lo,         ^W&^nholt  \Binder  j 

^  ligiW  «  '"^s)  -^^^  '^SJ'         ■«; 


^^•/'^V/rr?^,,., .Z^. .V . -- W.g!*<-...-^ 

Vii ^--O' ^ -f- - /^'    '  '     I    ;    !    ;    1     '■   '    'ill!  I     I     I    !    !    '     '    I    '     I     I     !     I        I 


uxps.Spaced^ 
S  ctoc 


/'Chamfers 


k-- 


^Bush-Hammer 
to  here 


-I2'0'- 


rLeaded 


T- 


-I2'0"~ 


-Bush-Hammer  all  Columns  from 
Coping  1o  under  Drip  Cap 


/'Leaaea 

\  ^2-i-"'Clamp5  atallJoints 


Derail  of  Drip-Cop 


Present  Cut  Granite  Coping 


Half  Section 


ARCHED   CONCRETE   COVERING   FOR  COLUMNS,    SEVENTY-FIRST   STREET   BRIDGE 


sidewalks,  including  arched  concrete  col- 
umn incasement  to  improve  the  appear- 
ance from  the  car  windows,  and  the  archi- 
tectural treatment  of  steel  undergrade 
bridges  by  the  use  of  concrete  pylons,  ar- 
tistic railings  and  abutments,  sodded 
slopes,  and  the  painting  of  steel  to  har- 
monize with  the  substructure. 

General  Specifications  and  Loading 

Street  bridges  in  Philadelphia  are  sub- 
ject to  the  specifications  and  approval  of 
the  Bureau  of  Surveys.  The  specifications 
drawn  up  by  the  Bridge  Division  contain 
the  following  requirements  and  recom- 
mendations regarding  general  design: 

"When  conditions  such  as  span,  head- 
room, foundations  and  facility  of  erection 
permit,  a  concrete-arch  type  of  bridge  is 
preferred,  and  if  sufficient  rise  can  be  ob- 
tained the  arch  shall  be  of  rubble  concrete 


objectionable  and  to  be  avoided  whenever 
practicable." 

The  specified  live  load  is  as  follows: 

(a)  A  uniformly  distributed  load  over 
the  entire  surface,  including  driveway  and 
sidewalk  (or  the  entire  surface  of  foot- 
bridges) of  100  lb.  per  square  foot  for 
spans  up  to  75  ft.  Sidewalk  brackets, 
joists  and  floor  to  be  proportioned  for  a 
local  loading  of  110  lb.  per  square  foot. 
For  main  girders  or  trusses  of  bridges 
with  cartway  less  than  34  ft.,  add  600  lb. 
per  linear  foot  of  bridge  for  additional 
general  load  on  one  street-railway  track, 
and  for  bridges  with  cartway  34  ft.  or  over 
add  1200  lb.  per  linear  foot  of  bridge  for 
additional  general  load  on  two  street  rail- 
way tracks. 

(b)  A  concentrated  moving  load  of  20 
tons  on  one  axle  with  wheels  5  ft.  apart  on 
any  part  of  the  driveway;  or  27  tons  on 
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SEVENTY-FIRST    STREET    BRIDGE    DETAILS 

two  axles  7  ft.  apart  on  each  street-railway 
track;  or  40  tons  on  two  trucks  20  ft.  cen- 
ter to  center,  with  axles  5  ft.  center  to 
center  on  each  street-railway  track. 
Stresses  produced  by  the  street-railway 
concentrated  loads  are  to  be  increased  for 
impact  by  the  formula 

P  =  5/(L  +  5) 
where  P  is  the  added  percentage  and  L  is 
the  loaded  length  of  the  bridge  producing 
the  maximum  stress  in  the  member. 

The  unit  stresses  for  steel  and  concrete 
are  in  accordance  with  usual  standard 
practice.  Of  the  concrete  protection  for 
girders  the  part  in  compression  is  consid- 
ered to  carry  its  proportion  of  the  stress. 

Arches  with  Ties  Below  the  Stream 

A  series  of  five  small  arches  varying  in 
span  from  24  to  40  ft.  carrying  park  drives 
over  lagoons  in  League  Island  Park  are 
now  being  constructed.  The  foundations 
are  soft  and  require  the  use  of  piles,  but 
rather  than  depend  on  the  thrust  resistance 
of  battered  piles,  it  was  decided  to  use  re- 
inforced-concrete  ties  below  the  stream  and 
design  the  abutments  as  horizontal  beams. 
One  of  the  accompanying  drawings  gives 
typical  details  and  shows  the  three  ties 
used  and  the  manner  of  bending  the  rods 
to  act  as  shear  bars  in  the  abutments. 

Although  not  drawn  in  detail  on  the  ele- 
vation, the  facing  and  parapet  walls  are 
being  built  of  rubble  stone  from  Consho- 
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hocken,  of  the  general  dimensions  shown 
on  the  section.  This  parapet  wall  is  used 
as  the  facing  form  for  the  concrete  of  the 
main  arch,  and  gives  the  appearance  of 
stone  arch  construction.  The  sweeping 
curves  of  the  design  work  out  better  in 
rubble  than  would  be  possible  in  concrete 
except  at  very  much  increased  expense  for 
forms  and  workmanship. 

Typical  Street  Crossing  Over  Railroad 

The  recently  completed  overhead  cross- 
ing at  Seventy-first  Street  over  the  Phila- 
delphia, Baltimore  &  Washington  Railroad 
is  a  fair  example  of  the  construction  used 
to  preserve  an  unobstructed  roadway  and 
sidewalk,  and  also  furnish  a  structure  of 
satisfactory  appearance  by  covering  and 
preserving  the  steel  with  concrete.  The 
accompanying  drawings  and  photographs 
show  the  typical  details  and  appearance  of 
this  structure.  Shallow  intermediate  plate 
girders  with  cover  plates  are  used  in  the 
longitudinal  direction  spanning  four  tracks 
with  plain  concrete  jack  arches  between 
them.  The  deep  outside  (railing)  trusses 
are  composed  of  four  angles  laced  with 
double  flats  for  diagonals  in  both  direc- 
tions and  vertical  posts,  as  shown  by  the 
detail  of  the  end  of  the  34-ft.  truss  shown. 
The  sidewalk  struts  are  built  up  of  two 
angles  double-laced  with  3  x  5/16-in.  flats 


and  single  angles  vertical.  Concrete  covers 
the  steel  as  required  to  a  minimum  depth 
of  at  least  3  in. 

The  intermediate  columns  are  of  12  in. 
H-section  with  standard  details.  They  sup- 
port the  main  cross  girders,  which  are  3  ft. 
9%  in.  out  to  out,  masked  and  protected  by 
the  concrete  in  arched  form  as  shown  by 
the  half  cross-section.  The  old  masonry 
piers,  built  fifteen  years  ago  with  a  view 
to  supporting  a  steel  bridge  with  wood 
fioor  were  used,  the  existing  coping  stones 
being  anchored  together  by  clamps,  as 
noted,  in  order  to  resist  any  possible 
spreading  from  the  fact  that  the  outside 
columns  are  the  most  heavily  loaded. 

Other  details  of  the  floor  construction 
are  noted  on  the  section.  Attention  is 
called  to  the  method  of  providing  for  the 
12-in.  gas  main  and  reinforcing  the  con- 
crete for  the  panel  in  which  it  occurs,  also 
the  provision  for  future  trolley  rails.  The 
facing  concrete  on  exposed  surfaces  was 
finished  by  bush-hammering.  The  columns 
up  to  the  drip  cap  were  so  finished  because 
easily  visible  from  the  windows  of  passen- 
ger trains.  This  drip  cap  is  shown  in  de- 
tail, and  makes  an  effective  springing  line 
for  the  arched  concrete  in  addition  to  the 
protection  for  the  finished  surface  below. 
The  US"  of  drip  caps  under  the  bridge  deck 
is  justified  by  the  amount  of  dirty  con- 


LUZERNE    street    ARCH    BRIDGE    WITH    EFFECTIVE   RAILING  SEVENTY-FIRST  STREET  BRIDGE   OVER  P.   B.    &   W.   RAILROAD 

.Steel  columns  shown  in  right-hand  picture  are  masked  in  arched  concrete. 
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DOUBLE-TRACK  RAILBOAD  BRIDGE  OVER  FIFTY-FIFTH   STREET 

Omunental  pylons  and  curv«d  wins  walls  with  bush-hamraered  facing — steel  painted  tQ  harmonlEe  In 

color — slopes  of  embankments  sodded 


densed   steam   which   accumulates   on   the 
concrete  overhead. 

Architectural  Effects 

Other  examples  of  the  results  being  ob- 
tained in  the  effort  to  apply  simple  but  ef- 
fective modifications  in  outlines  for  orna- 
mentation are  indicated  by  the  photo- 
graphs of  the  Fifty-fifth  Street  Bridge  un- 
der the  Philadelphia  &  Baltimore  Central 
Railroad  and  the  Luzerne  Street  crossing 
over  the  Pennsylvania  Railroad,  Oxford 
Road  Branch.  The  Fifty-fifth  Street 
Bridge  is  a  double-track  structure  on  a 
curve  and  spans  an  80-ft.  street.  It  was, 
therefore,  necessary  to  alldw  the  use  of 
curb  columns  in  order  to  reduce  the  girder 
depth.  The  striking  features  in  the  orna- 
mental treatment  of  this  structure  are  se- 
cured by  the  heavy  pylons  hiding  the  ends 
of  the  girders,  the  curved  wing  walls  with 
effective  cylindrical  ends,  the  bush-ham- 
mered facing  of  Port  Deposit  granite  chips, 
the  painting  of  the  steelwork  to  harmonize 
with  the  concrete,  and  the  sodded  slopes 
which  furnish  a  contrasting  green  outline 
for  the  wing  walls. 

The  37-ft.  arch  bridge  carrying  Luzerne 
Street  over  the  Oxford  Road  Branch  of 
the  Pennsylvania  Railroad  is  improved  in 
appearance  by  the  panel  outline  of  the 
arch,  the  circular  panel  ornamentation,  the 
false  horizontal  joints  (also  used  in  the 
Fifty-fifth  Street  bridge)  and  the  effective 
design  of  the  concrete  railing.  This  form 
of  railing  is  one  of  the  best  used  in  these 
city  bridges,  and  was  described  in  detail  in 
the  Engineering  Record  of  Oct.  11,  1913, 
page  401,  in  an  article  describing  other 
ornamental  bridges  in  Philadelphia.  It 
was  cast  on  the  ground  in  units  one  panel 
in  length  instead  of  being  poured  in  place, 
and  expansion  joints  were  provided  in  its 
erection. 

Surface  Treatment 

It  lio  happens  that  the  concrete  struc- 
tures above  mentioned  have  been  surface- 
finished  with  the  "bush-hammer" — the  cus- 
tomary name  for  what  is  properly  called 
the  "patent,"  or  parallel-bladed  hammer. 
This  is  an  alternative  for  the  method  of 
scrubbing  the  green  concrete  with  brushes 
and  water  to  reveal  the  aggregate.  One 
method  or  the  other  is  used  on  the  exposed 
surfaces  of  all  concrete  built  by  or  under 
the  supervision  of  the  Bureau  of  Surveys. 
The  scrubbing  method  is  found  to  require 
special  framing  of  forms  and  extreme  care 
in  their  removal;  the  bush-hammering 
method  permits  the  form.s  to  remain  in 
place  as  may  be  desired  and  the  finishing 
to  be  postponed  until  a  convenient  time. 
On  the  other  hand,  the  hammering  i.s  apt 
to  damage  a  design  which  contains  many 
small  features  with  sharp  edges.  The  two 
methods  are  alternated  as  the  nature  of  the 


design,  situation  and  material  seem  to  re- 
quire, and  the  choice  makes  a  negligible 
difference  in  the  contract  price. 

This  work  is  being  done  under  the  di- 
rection of  George  S.  Webster,  chief  engi- 
neer of  the  Bureau  of  Surveys,  Philadel- 
phia. The  details  of  design  and  construc- 
tion are  directly  under  the  supervision  of 
Jonathan  Jones,  assistant  engineer,  who 
kindly  furnished  the  data  here  given. 


How  Curing  at  Low  Temper- 
atures Affects  Concrete 

A.  B.  McDaniel  Reports   Results  of  Tests — Com- 
pressive Strength  of  Concrete  Cured  at  60-70 
Deg.  Double  That   at   32-40  Deg. 

OF  SPECIAL  economic  importance  to 
the  contractor  or  the  builder  is  a  knowl- 
edge of  the  strength  of  concrete  at  early 
ages  under  different  temperature  conditions. 
Exact  information  will  then  replace  guess- 
work as  to  when  forms  may  be  removed 
and  what  loads  may  be  safely  applied  to 
the  different  parts  of  a  concrete  structure. 
Tests,  therefore,  were  made  at  the  labora- 
tories of  the  University  of  Illinois  during 
1913  and  1914  and  were  recently  reported 
by  A.  B.  McDaniel,  assistant  professor  of 
civil  engineering  at  that  institution,  in 
Bulletin  81  of  the  Engineering  Experiment 
Station. 

Three  groups  of  tests  were  made — group 
1,  forty-five  6  x  6-in.  cylinders;  group  2, 
fifty-one  6-in.  cubes,  and  group  3,  sixty 
8  X  16-in.  cylinders,  subjected  to  various 
molding    and    storage    temperatures.      All 
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FIG.  1 — STANDARDIZED  VALUES  FOR  6  X  6-IN. 
CYUNDERS  OF  GROUP   1 
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test  specimens  were  made  with  Universal 
Portland  cement,  clean,  well  graded  Attica 
sand,  and  crushed  limestone  in  the  propor- 
tions of  1:2:4  by  weight,  or  1:2.2:3.6  by 
volume.  The  materials  for  each  specimen 
were  weighed  out  separately  and  then 
mixed.  The  temperature  of  the  storage 
room  was  determined  by  daily  readings  of 
maximum  and  minimum  thermometers.  All 
the  specimens  while  in  storage  were  cov- 
ered with  several  layers  of  moist  sacking, 
which  was  sprinkled  daily. 

The  specimens  of  group  1  were  tested  in 
about  20  hr.  after  removal  from  storage 
at  the  given  temperature.  The  specimens 
of  groups  2  and  3  were  brought  to  the  labo- 
ratory and  tested  within  1  hr.,  with  the  ex- 
ception of  two  specimens  which  were  stored 
in  a  room  varying  in  temperature,  as  men- 
tioned below,  and  kept  in  the  laboratory  at 
70  deg.  Fahr.  for  7  days  and  21  days  re- 
spectively before  testing. 

Standardized  Strength — Effect  of  Non- 
Uniform  Temperature 

The  observed  values  for  the  cubes  and 
short  cylinders  of  groups  1  and  2  have  been 
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FIG.    3 — AVERAGE   VALUE    FOR   8   X    16-IN. 
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reduced  to  the  equivalent  strength  which 
would  be  obtained  for  standard  cylinders  of 
height  equal  to  twice  their  diameter  by  mul- 
tiplying by  0.73,  the  ratio  determined  by  the 
committee  on  specifications  of  the  Ameri- 
can Concrete  Institute.  These  equivalent 
average  values  are  given  in  Figs.  1  and  2 
for  the  temperatures  indicated  on  the  dia- 
.grams. 

The  specimens  of  one  set  were  stored  in 
a  room  where  it  was  known  that  the  tem- 
perature would  not  be  uniform.  The  mean 
temperature  varied  from  22  to  35  deg.,  with 
an  average  of  27  deg.  for  42  days.  All  of 
these  specimens  tested  at  11  days  were 
slightly  disintegrated  on  the  surface,  and 
those  tested  at  28  days  were  badly  disinte- 
grated. Of  those  reserved  to  be  tested  at 
42  days  only  one  could  be  tested,  the  other 
two  being  very  badly  disintegrated.  These 
two  specimens  were  then  kept  in  the  labo- 
ratory, as  described  above,  for  7  and  21 
days  respectively.  The  42-day  specimen 
failed  at  420  lb.  per  square  inch,  while  the 
49-day  specimen  (5x5x6  in.)  failed  at 
1270  lb.  per  square  inch  and  the  63-day 
specimen  (4x5x6  in.)  at  only  400  lb. 
per  square  inch.  These  results  indicate 
that  the  low  temperature  retarded  the  hard- 
ening action  of  the  concrete,  and  that  the 
alternations  above  and  below  freezing  caused 
a  softening  and  crumbling  of  the  material. 
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The  average  results  for  the  standard 
8  X  16-in.  cylinders  at  the  mean  tem- 
peratures shown  are  given  in  Fig.  3.  It 
is  noteworthy  that  under  a  temperature 
slightly  below  freezing  the  concrete  gained 
strength  continuously.  It  is  also  interest- 
ing to  note  that  the  curve  for  a  mean  tem- 
perature of  26.5  deg.  is  substantially  of 
the  same  character  as  that  for  a  mean  tem- 
perature of  71.2  deg. 

The  tests  are  summarized  in  Figs.  4  and 
5.  Fig.  4  shows  the  relation  between 
strength  and  temperature  for  the  several 
ages  of  the  tests,  and  Fig.  5,  drawn  from 
the  values  in  Fig.  4,  shows  in  a  general 
way  the  relation  in  per  cent  between  the 
strength  at  28  days  for  a  temperature  of 
70  deg.  and  the  strength  attained  at  various 
ages  under  varying  temperatures.  These 
values  are  sufficiently  accurate  to  furnish 
suggestive  information  which  may, be  use- 
ful in  determining  the  time  when  forms 
may  be  removed  and  loads  applied. 

General  Conclusions 

It  is  believed  the  following  general  con- 
clusions are  justifiable: 

1.  Under  uniform  temperature  condi- 
tions, there  is  an  increase  of  strength  with 
age  within  the  limits  of  the  tests.  For  any 
temperature  the  rate  of  increase  decreases 
with  the  age  of  the  specimen,  and  this  rate 
of  increase  is  less  correspondingly  at  the 
lower  temperature  conditions.  For  the 
specimens  tested,  under  normal  hardening 
temperature  conditions  of  from  60  to  70 
deg.  Fahr.,  the  compressive  strength  of  the 
concrete  subjected  to  a  uniform  temperature 
at  the  ages  of  7,  14  and  21  days  may  be 
taken  as  approximately  50,  75  and  90  per 
cent  of  the  strength  at  28  days,  respec- 
tively. For  lower  temperatures  the  per- 
centage values  are  less,  and  for  higher  tem- 
peratures the  percentages  are  higher.  The 
relation  between  the  percentage  values  at 
the  ages  of  7,  14,  21  and  28  days  is  nearly 
the  same  for  temperature  conditions  from 
30  to  70  deg.  However,  the  values  for  the 
lower  temperatures  should  be  used  with 
caution. 

2.  Concrete   which    is    maintained    at   a 
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FIG.    4 — RELATION    OP    STRENGTH    TO    TEM- 
PERATURE  AT   DIFFERENT   AGES 


8    -■       12  «t;        ?b         24         28 

Age  in  Days 

FIG.  5 — STRENGTH  PERCENTAGES  FOR  VARIOUS 
MEAN    TEMPERATURES 

Percentages  are  based  upon  strength  at  70  deg.  for 
28  days. 

temperature  of  from  60  to  70  deg.  will,  at 
the  age  of  one  week,  have  practically  double 
the  strength  of  the  same  material  which  is 
kept  at  a  temperature  of  from  32  to  40 
deg.    '.  . 

3.  Figs.  4  and  5  may  be  used  to  deter- 
mine the  representative  strength  of  con- 
crete similar  to  that  used  in  these  tests,  for 
various  temperature  conditions  and  for  ages 
up  to  28  days.  These  diagrams  may  be 
used  with  a  fair  degree  of  approximation 
to  ascertain  the  relative  strengths  which 
concrete  of  ordinary  practice  may  be  ex- 
pected to  attain  at  the  different  temper- 
atures. 

It  should  be  noted  that  generally  in  this 


investigation  the  specimens  were  stored 
under  temperatures  which  were  nearly  uni- 
form during  the  whole  storage  period.  In 
one  set  the  variations  in  temperature  in- 
clude a  number  of  alternations  above  and 
below  the  freezing  point,  and  the  speci- 
mens were  seriously  injured.  The  results 
accord  with  the  well  known  effect  of  freez- 
ing and  thawing  upon  green  concrete. 

The  tests  were  made  under  the  super- 
vision of  Professor  McDaniel — those  of 
groups  1  and  2  by  J.  A.  Anderson  and 
W.  J.  Bublitz,  and  those  of  group  8  by  J.  A. 
Anderson. 


Mileage  of  Government  Valuation 
Inventory  Tabulated 

THE  MILEAGES  covered  up  to  Sept. 
30,  1915,  by  the  Government  in  con- 
nection with  the  field  work  of  evaluating 
the  railroads  is  given  in  the  accompanying 
table,  taken  from  a  progress  bulletin  issued 
by  Thomas  W.  Hulme,  general  secretary  of 
the  Presidents'  Conference  Committee.  It 
will  be  noted  that  on  three  good-sized 
roads — the  Kansas  City  Southern,  the  San 
Pedro,  Los  Angeles  &  Salt  Lake  and  the 
Western  Pacific — as  well  as  on  ten  smaller 
lines  the  parties  inventorying  roadway  and 
track  have  completed  their  tasks,  while 
on  larger  systems,  such  as  the  Boston  & 
Maine,  the  Chicago  &  Eastern  Illinois,  the 
Big  Four,  the  Great  Northern,  the  Rock 
Island  and  the  Central  of  Georgia,  the 
work  is  well  advanced. 


Progress    of   Field    Inspectio.v,   September   30,   1915,  for  Government  Valuation  of  Railroads 


Date 
Division  of 
Valuation 

forces  Miles 

began  of 

Road                                work  road 
Eastern  Group 

Boston  &  Maine 4-29-14  2.434 

Chicago  &  Eastern  Illinois. . .        5-2-14  1,140 
Cleveland,  Cincinnati,  Chicago 

&  St.   Louis 8-24-14  2,381 

Pennsylvania   1-1-15  5,919 

New     York,     New     Haven     & 

Hartford    3-31-15  2,046 

Boston   &   Albany 4-21-15  392 

Chicago,  Indianapolis  &  Louis- 
ville           5-25-15  610 

Ann  Arbor   6-1-15  292 

Maine  Central   8-14-15  1,057 

Bangor  &  Aroostook 8-16-15  626 

Total    16,897 

Western  Growp 

Texas  Midland '. . . .  Ill 

New  Orleans,  Texas  &  Mexico      173 

Kansas  City  Southern 878 

San  Pedro,  Los  Angeles  &  Salt 

Lake 994 

Elgin,  Joliet  &  Eastern 211 

Western   Pacific    981 

Qulncy  Western    6        *         6 

Missouri  Southern    54       •      54 

Mississippi     River     &     Bonne 

Terre 54        •      54 

Arizona  &  Swansea 21        •      21 

United  Verde  &  Pacific 26        •       26 

Cape  Girardeau  Northern 106        •    106 

Minneapolis,  St.  Paul  &  Sault 

Ste.   Marie    5-1-14  4,125          2,109 

Great  Northern   5-3-14  7,321          4,597 

Rock  Island  lines 8-1-14  7,680          5,711 

Chicago  &  North  Western 9-2-14  8,346                91 

St.    Louis    Southwestern 11-12-14  1,568             747 

Illinois  Central    11-18-14  5,960          1,673 

Santa   Pe    12-4-14  11.117          1,109 

Southern  Pacific 1-3-15  6,906              248 

Chicago,    Milwaukee  &  St.  Paul     5-22-15  9,611          1,271 

Total    66,249        21,171 

Southern  Group 

Norfolk  Southern    2-27-14  903             903 

Atlanta,    Birmingham    &    At- 
lantic        2-19-14  658              658 

Central  of  Georgia 7-8-14  1,972          1,972 

Savannah   &.  Northwestern ..  .      2-18-15  109             109 

Charleston  &  Western  Carolina     5-29-15  341              341 

Georgia  Southern  &  Florida. .        1-2-15  605             605 

Mobile  &  Ohio 6-15-15  1,114              600 

Southern   7-14-15  7,000             275 

Total    12,702          5.463 

Grand  total 95,848        34.828 

•Field  work  of.  roadway  and  track  parties  completed. 


Total 

miles  Inspected  and  Inventoried  to  date 

Total 
miles 
"Ad- 
jacent 
Similar 
Land" 

in- 
spected 

Road 
and 
track 

Bridges 

Build- 
ings 

Signals 

Telegraph 
and  tele- 
phone 

2,246 
1,104 

798 
1,102 

798 
1,102 

835 
989 

2,326 
1,123 

1,235 
989 

1,960 

1,248 

1,441 
1,030 

820 
1,039 

1,952 
890 

2,218 
1,058 

'iib 

553 
159 

'ioe 

:::: 

::;: 

108 

424 

•    292 

102 

106 

610 
292 

"292 

'292 

386 

292 

63 

8,194 

5,388 

4,051 

4,958 

7,466 

2,542 

•  111 

•  173 

•  878 

111 
173 

878 

111 
173 

878 

111 
173 

878 

111 
173 

878 

111 
173 

878 

»    994 

•  211 

•  981 

994 
211 
981 

994 
211 
981 

994 
211 
981 

994 
211 
981 

994 
211 

981 

64 
54 


106 


54 
54 


106 


54 
54 


106 


54 
54 


106 


54 
64 


404 

404 

404 

50» 

1,927 

1,927 

3,504 

6.495 

592 

1,667 

1,667 

720 

7,210 

91 

91 

91 

91 

91 

747 

747 

747 

747 

1,726 

1,726 

1,166 

4,077 

1,506 

1,109 

1,109 

'sei 

2,107 
705 

498 

11,233 

11,233 

10,008 

24,994 

7,390 

903 

903 

903 

903 

.... 

658 

658 

658 

«58 

«5» 

1,959 

1,902 

1,972 

1,972 

1,972 

109 

109 

109 

None 

None 

None 

297 

605 

605 

605 

605 

None 

None 

None 

None 

None 

None 

None 

None 

4,234 

4,177 

4,138 

4,544 

2,622 

20,855        19,461        19,104        37,004        12,554 
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TUWtK    ANU   CHUTKS    KtEP   CONCRETE   AHEAD   OF  REST   OF   WORK 

AA/'ell-Designed  Concrete  Plant  Aids  Construction 

of  Waterworks  Dam 

Spouting  System  Places  Good  Conciete  on  Development  of  Bridgeport  Hydraulic 
Company — Aggregate  Is  Washed  a  Batch  at  a  Time   in   Measuring  Hopper 


A  WELL-DESIGNED  concrete  plant  of 
grtater  capacity  than  would  ordinarily 
be  considered  necessary  for  the  job  is  ma- 
terially aiding  the  economical  construction 
of  a  small  dam  being  built  by  the  Bridge- 
port Hydraulic  Company  on  the  Means 
Brodc  watershed  near  Bridgeport,  Conn. 

This  company  supplies  the  city  of  Bridge- 
port with  about  three  times  the  quantity  of 
water  consumed  by  other  cities  of  its  size, 
on  account  of  the  large  manufacturing  in- 
terests located  there.  This  business  is 
growing  very  rapidly,  and  makes  profitable 
the  development  of  the  smaller  watersheds 
in  the  vicinity,  of  which  the  Means  Brook 
watershed  is  one.  A  36-in.  pipe  line  will 
conduct  water  from  the  dam  to  the  main 
storage  basin,  whose  level  is  to  be  raised 
10  ft.  to  accommodate  the  supply  from  this 


and  other  developments.  The  Hemlocks 
dam,  another  unit  of  this  company's  sys- 
tem, which  was  described  in  the  Engineer- 
ing Record  of  Sept.  14,  1912,  page  392,  has 
recently  been  put  in  service.  ' 

Construction  Problems 

The  dam  is  of  concrete,  on  a  foundation 
of  gneiss,  and  extends  across  the  creek 
valley  from  east  to  west.  Only  12,000  cu. 
yd.  of  concrete  are  required,  and  the  greater 
part  of  the  time  necessary  to  complete  the 
job  is  taken  up  in  excavating  the  rock  to 
secure  a  sound  foundation.  As  the  job  is 
several  miles  from  the  nearest  railroad  or 
town,  necessitating  a  camp  for  the  men, 
and  as  the  supply  of  good  labor  was  not 
found  plentiful,  only  so  large  a  force  as 
can  be  employed  to  best  advantage  on  the 


foundation  excavation  is  maintained  at  the 
job.  It  is  here  that  the  large  capacity  and 
labor-saving  layout  of  the  concrete  plant 
has  proved  its  value.  It  is  possible  to  con- 
crete a  section  in  a  few  runs  as  soon  as 
the  foundation  has  been  prepared.  At  the 
same  time,  as  the  concrete  plant  is  able  to 
keep  up  by  running  only  a  short  part  of 
the  time,  this  method  of  organizing  the  work 
does  not  appreciably  delay  the  excavation. 

Gravel  Pit  Developed 

On  account  of  the  long  haul  over  in- 
different roads,  it  has  paid  to  develop  a 
gravel  deposit  found  in  the  east  side  of 
the  valley  a  few  hundred  feet  below  the 
dam,  although  this  deposit  was  at  a  low  ele- 
vation and  contained  a  large  excess  of  sand, 
and  although  the  material  from  it  had  to 
be  washed.  Cement  for  the  work  is  hauled 
in  automobile  trucks  from  Shelton,  a  dis- 
tance of  4  miles. 

The  pit  is  worked  with  a  revolving  steam 
shovel,  and  the  4-yd.  side-dump  cars  used 
are  handled  on  the  pit  floor  and  at  the  mix- 
ing plant  by  a  dinky.  A  hoisting  engine 
set  at  the  top  of  the  incline  to  the  pit  floor 
hauls  the  dinky  and  two  cars  at  a  time 
from  the  pit  to  the  upper  level.  This  de- 
posit is  a  pocket  of  glacial  drift,  in  which 
are  many  large  boulders.  These  are  block- 
holed  and  shot  up  for  the  crusher,  as  this 
is  considered  the  cheapest  method  of  get- 
ting them  out  of  the  way. 

Economical  Concrete  Layout 

A  150-ft.  tower,  designed  to  spout  a  dis- 
tance of  250  ft.,  is  used  for  placing  all  the 
concrete.  The  company  expects  to  build  a 
larger  dam  soon,  and  it  was  decided  to  try 
out  the  spouting  method  of  placing  con- 
crete on  the  present  job  with  a  view  to  lay- 
ing out  the  larger  one  more  intelligently. 
Over  the  1-yd.  mixer  at  the  base  of  this 
tower,  which  is  located  just  east  of  the 
creek  on  the  valley  floor  below  the  dam, 
are  the  stone  and  sand  bins.  Downstream 
from  these  on  the  valley  floor  are  storage 
piles  for  both  sand  and  stone,  which  are 
reached  by  a  clamshell  guy  derrick.  This 
derrick  handles  washed  sand  from  the  pile 
to  the  bins,  while  normally  the  stone  drops 
directly  into  the  bins  from  a  revolving 
screen  mounted  above  it.  Crushed  boul- 
ders and  gravel  are  elevated  by  a  bucket 


layout  made  possible  low-cost  concrete  work  v/ithout  requiring  that  a  large  crew  be  held  on  the  job 
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conveyor  to  this  bin  from  a  No.  5  Mc- 
Cully  gyratory  crusher,  set  east  of  the  bins. 
This  crusher  is  fed  by  a  chute  from  a 
grizzly  screen,  set  above  and  east  of  it. 
The  sand  from  this  screen  is  washed  down 
a  trough  directly  into  the  sand  washer,  or 
can  be  run  out  on  the  ground  below  the 
storage  pile  for  washed  sand.  As  this  sur- 
plus sand  piles  up,  the  derrick  loads  it  back 
into  the  dump  cars,  and  it  is  wasted  on  a 
dump  between  the  plant  and  the  pit. 

The  grizzly  screen  is  fed  by  a  bucket 
conveyor  from  a  pit  east  of  the  sand  washer 
into  which  the  side-dump  cars  from  the 
gravel  pit  discharge.  The  plant  is  supplied 
with  steam  by  one  100-hp.  and  one  30-hp. 
boiler.  The  crusher  is  run  by  a  belt  from 
a  horizontal  engine. 

The  cement  house  is  located  on  the  hill- 
side east  of  the  tracks  on  which  the  dump 
cars  operate.  A  runway  extends  from  it 
across  the  tracks  to  a  point  over  the  crusher, 
whence  the  cement  is  dropped  down  an  in- 


charge  gate  prevents  the  wash  water  from 
reaching  the  charging  hopper.  This  water 
runs  out  through  a  screen  in  the  bottom  of 
the  measuring  hopper  and  is  carried  back 
to  the  creek  in  a  small  flume.  This  is  done 
on  the  theory  that  when  the  stone  is  freshly 
washed  and  still  wet  it  not  only  is  cleaner, 
but  is  more  easily  filmed  and  makes  a  better 
bond  with  the  mortar. 

Spouting  System  Works  Well 

The  dam  is  concreted  in  60-ft.  sections, 
keyed  to  each  other,  and  poured  in  4-ft.  lifts. 
The  wooden  forms  are  made  in  panels,  han- 
dled by  the  derricks  and  built  up  in  8-ft. 
sections,  as  concreting  proceeds.  The  rock 
is  washed  off  with  a  high-pressure  water 
jet  and  covered  with  1  or  2  in.  of  rich 
mortar  before  concreting  the  base  of  each 
section.  The  mass  concrete  is  mixed  in  the 
proportion  of  \:2V2'-^V2-  The  end  of  the 
last  section  of  chute  is  handled  on  top  of 
the  form  by  a  derrick,  and  the  concrete  is 


LEFT  —  LOCAL 
GRAVEL  PIT  DEVEL- 
0  PE  D  WITH  IN- 
CLINED   TRACK 


TYPICAL   SECTION    OF  DAM 

otherwise  have  been  idle.  The  expense  of 
transporting  it  and  setting  it  up  was  not 
much  more  than  the  same  expense  for 
lighter  equipment.     It  has  been  more  than 


clined  chute  to  the  charging  platform.  It 
has  been  found  that  keeping  this  chute  full 
to  the  top  saves  the  cement  sacks,  by  re- 
ducing the  speed  with  which  the  bags  slide 
down  the  chute. 

Stone  Is  Washed  When  Measured 

The  stone  is  washed   in  the  measuring 
hopper,  a  batch  at  a  time.    A  sill  at  the  dis- 


RIGHT —  MATERIALS 

handled  by  ma- 
c  h  i  n  er  y  from 
cars  to  forms 


ROCK    FORMATION    IN    FOUNDATION 


spouted  to  place  without  rehandling  in  the 
form. 

Little  difficulty  has  been  experienced  in 
making  a  mixture  of  the  proper  consistency 
flow  freely  through  the  chutes  used.  It  is 
said  that  spouting  has  proved  much  faster 
than  handling  the  concrete  with  derricks,  as 
was  done  at  the  Hemlocks  dam.  The  con- 
crete placed  appears  uniformly  dense,  has 
good  horizontal  joints,  and  leaves  a  surface 
against  the  form  which  has  required  no 
plastering.  Exposed  surfaces  are  finished 
by  wetting  and  rubbing  them  with  cement 
bricks. 

The  top  of  the  dam  is  surfaced  with 
mortar.  As  the  finish  mortar  has  to  be 
mixed  stiff,  it  has,  of  course,  to  be  shoveled 
down  the  chutes.  This  mortar  is  given  a 
rough-surface  sidewalk  finish. 

Large  Capacity  an  Advantage 

The  sand  washer  and  crusher  have  a  ca- 
pacity of  several  hundred  yards  a  day,  while 
the  concrete  plant  never  has  to  place  more 
than  180  yd.  a  day.  This  in  turn  is  con- 
siderably in  excess  of  the  rate  required  to 
keep  up  with  the  excavation.  All  of  this 
equipment,  however,  was  on  hand,  and  would 


justified  by  the  fact  that  it  has  enabled  a 
small  force  to  keep  up  good  progress  with 
the  work. 

Excavation  Handled  by  Derricks 

One  stiffleg  and  two  guy  derricks  handle 
the  earth  and  rock  excavation.  The  stiff- 
leg  derrick  and  one  guy  derrick  have  had 
to  be  moved  twice  as  the  worked  progressed. 
The  excavated  material  is  to  be  spread  along 
the  base  of  the  dam  on  the  upstream  and 
the  downstream  sides.  Several  tripod  drills 
are  used  on  the  rock  excavation,  and  these 
are  supplied  with  steam  from  the  hoist 
boilers. 

The  strike  of  the  gneiss  formation  is 
nearly  parallel  to  the  dam,  and  the  dip  is 
very  sharp  and  toward  the  north.  The  rock, 
therefore,  breaks  out  in  deep,  natural  key- 
ways,  triangular  in  section,  and  no  other 
key  or  bond  between  the  rock  and  the 
masonry  is  required.  The  rock  contains 
fissures  near  the  surface,  and  excavation  is 
carried  down  until  these  are  entirely  cut 
out.  The  upstream  side  of  the  excavation 
is  made  several  feet  deeper  than  the  down- 
stream side. 

No  great  trouble  was  experienced  with 
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the  stream  during  construction.  It  was  at 
first  diverted  through  a  wooden  flume  and 
is  now  passed  through  pipes  embedded  in 
a  finished  section  of  the  dam. 

A  feature  of  the  design  of  the  dam  is  a 
riser  pipe  through  which  all  water  from 
the  reservoir  flows,  and  the  discharge  of 
which  is  located  4  ft.  below  the  spillway,  so 
that  the  reservoir  cannot  be  drawn  down 
below  that  level.  This  was  done  to  insure 
a  constant  stored  supply  for  the  water  sys- 
tem of  a  small  village  in  the  neighborhood, 
which  is  to  be  supplied  direct  with  water 
from  this  basin. 

The  entire  work  is  under  the  direction  of 
Samuel  P.  Senior,  vice-president  of  the 
Bridgeport  Hydraulic  Company.  A.  B.  Hill, 
consulting  engineer  for  the  company,  made 
the  general  design  for  the  dam,  which  is 
being  built  by  forces  of  the  company  under 
Dick  Hughes,  superintendent.  W.  B.  Pol- 
litt  is  resident  engineer. 


Wisconsin  Concrete  Bridge  Floor 
Drains  Placed  Under  Curb 

SIDE  DRAINS  under  the  curb,  instead 
of  vertical  drains  at  the  side  of  the  curb, 
are  the  latest  devices  employed  by  the  Wis- 
consin Highway  Commission  to  avoid  the 
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SIDE  DRAINS  PLACED  UNDEB  CURB 

danger  from  openings  in  its  reinforced- 
concrete  bridge  floors,  causing  injury  to 
the  feet  of  small  domestic  animals,  such  as 
sheep  and  colts. 

The  reinforced-concrete  bridge  floors 
in  use  in  the  Middle  Western  States  are 
ordinarily  6  in.  thick,  with  a  curb  at  the 
outside  of  the  roadway.  The  common 
way  of  providing  drainage  is  by  vertical 
openings  through  the  floor  at  the  curb.  In 
order  to  remain  unobstructed  these  open- 
ings should  be  at  least  3  in.  in  diameter. 

The  detail  designed  by  M.  W.  Torkelson, 
bridge  engineer  for  the  Wisconsin  High- 
way Commission,  is  not  easily  obstructed, 
and  consists  of  a  3-in.  pipe,  as  shown  in 
the  drawing,  set  under  the  inside  of  the 
curb  with  the  top  covered  with  a  tapering 
wooden  plug,  which  is  withdrawn  after  the 
concrete  has  set.  The  same  result  could  be 
obtained  by  using  an  elbow  in  connection 
with  the  pipe,  but  there  is  not  sufficient 
room  between  the  edge  of  the  channel  and 
the  inside  of  the  6-in.  curb  commonly  in 
use,  and  the  elbow  would  be  more  expensive 
than  the  use  of  the  temporary  plug. 


Public  Improvements  at  Vancouver, 
B.  C,  according  to  a  report  recently  issued 
by  that  city,  are  valued  at  $25,803,151.  The 
items  making  up  this  total  include  the  in- 
vestments in  streets,  sewers,  waterworks, 
schools,  buildings  and  other  improvements. 
In  addition  to  the  total  named,  there  is 
$8,2.52,562  in  street  improvements,  the 
greater  part  of  which  is  a  debt  against  ad- 
jacent property. 


Design  of  Turbine  Draft  Tubes  Analyzed 

Part  I — Assumptions  Have  to  Be  Made — New  Formula  Derived  for  Reduc- 
tion of  Velocity  of  Water  Leaving  Turbine  —  Shape   and   Size  of  Tube 

By  A.  G.  HILLBERG 
Hydraulic  Engineer,  New  York  City 


THE  OVER-ALL  hydraulic  efficiency  of  a 
hydroelectric  installation  depends  on  the 
efficiencies  of  the  various  parts  through 
which  the  water  passes.  The  design  of  the 
turbine  itself,  naturally,  is  of  great  impor- 
tance, but  even  the  most  efficient  water- 
wheel,  when  mounted  in  a.  poorly  designed 
scroll  case  with  an  inefficient  draft  tube, 
will  not  show  a  high  over-all  hydraulic  effi- 
ciency for  the  plant.  Vibrations  in  power- 
house substructures  are  often  due  to  poorly 
designed  draft  tubes,  in  which  the  discharge 
does  not  fill  the  tube.  In  the  upper  part, 
where  the  change  in  elevation  is  more  rapid 
than  in  the  lower,  a  vacuum  is  formed  be- 
tween the  stream  and  the  walls  of  the  draft 
tube,  resulting,  naturally,  in  vibration  of 
the  stream.  The  greater  the  discharge  and 
the  higher  its  velocity  the  less  the  vapor 
pressure  in  the  vacuum  and  the  greater 
these  vibrations.  In  an  article  published  in 
the  Engineering  Record  in  the  issues  of 
Oct.  2,  page  413,  and  Oct.  9,  page  442,  the 
writer  discussed  the  various  phases  of  the 
design  of  large  scroll  cases.  In  this  article 
the  design  of  draft  tubes  will  be  treated. 

Referring  to  the  previous  article,  the 
maximum  draft  head  of  a  turbine  was  dis- 
cussed in  connection  with  the  location  of 
the  vertical  center  plane  of  the  scroll  case. 
The  total  draft  head  was  referred  to  the 
difference  in  elevation  between  the  top  of 
the  runner  band  and  the  lowest  tail-water 
level.     The  formula  arrived  at  read 

£;  =  33.9— (M  — L)  —  (vV2fif)  (1) 
where  E  =  difference  in  elevation,  or  maxi- 
mum permissible  draft  head;  v,  velocity 
through  the  runner  band  at  full  load;  g, 
32.16;  M,  margin  allowed  for  governing  and 
vapor  tension,  and  L,  allowance  for  all  losses 
due  to  friction  and  curvature  in  the  draft 
tube  and  the  outflow  loss  at  its  end. 

It  was  shown  that  the  value  of  (M  —  L) 
should  be  selected  at  from  3  to  6  ft., 
depending  on  the  physical  conditions  of  the 
plant  in  question — M  depending  on  the  load 
variations  and  L  upon  the  length  of  the 
draft  tube. 

Assumptions  Must  Be  Made 

In  dealing  with  the  flow  in  curved  and 
expanding  tubes  several  factors  develop 
which  prevent  an  absolutely  correct  mathe- 
matical solution  of  the  problem.  If  two  suc- 
ceeding sections  be  considered,  and  it  be 
assumed  that  the  flow  is  normal  to  the  first 
one,  the  expansion  and  the  consequent  re- 
duction in  thickness  of  the  film  of  water, 
when  passing  through  the  following  section, 
will  have  upset  this  direction  of  flow.  The 
result  may  be  an  increase  or  a  reduction  of 
the  pressure  on  the  walls,  or  it  may  be  the 
formation  of  eddies.  In  order  to  permit  any 
kind  of  a  mathematical  solution,  it  is,  there- 
fore, necessary  to  make  certain  assump- 
tions. 

In  this  case  the  following  assumptions 
have  been  made: 

(a)  The  flow  in  the  tube,  because  of  the 
slight  increase  in  areas  from  one  section  to 
the  other,  is  normal  to  the  plane  under  con- 
sideration. 

(b)  The  change  in  velocity  head  should 
not  at  any  time  be  greater  than  the  change 
in  elevation.     (This  is,  of  course,  in  order 


to  get  a  certain  amount  of  back  pressure, 
so  that  the  stream  will  expand  and  fill  the 
vessel.) 

In  order  to  anaylze  the  problem  as  com- 
pletely as  possible,  the  following  factors 
should  be  investigated :  Shape  of  center  line 
and  its  length;  velocities  and  change  in 
velocity  heads;  shape  of  areas,  volume  of 
draft  tube,  and  time  required  for  a  particle 
of  water  to  travel  through  the  draft  tube. 

Shape  of  Center  Line 

The  velocity,  v,,  of  the  flow  through  the 
band  of  the  runner  is  always  known  as  soon 
as  the  turbine  has  been  designed,  and  the 
desired  outflow  velocity  Vn  at  the  end  of 
the  draft  tube  can  be  determined  from  the 
physical  conditions  of  the  tailrace  (see  fur- 
ther under  velocities).  As  the  discharge, 
Q,  at  full  load  (that  is,  0.8  gate  opening, 
wider  openings  being  considered  as  over- 
loads) is  known,  the  areas  A,  and  A„  at  the 
top  and  end  of  the  tube  can  be  calculated. 
A,  =  Q/ro^  and  A„  =  Q/Vn.  As  A,  is  hori- 
zontal and  An  generally  vertical  (and  if  not 
vertical  the  plane  in  which  it  is  to  be  placed 
is  known)  the  center  line  of  the  draft  tube 
can  be  located. 

It  should  be  borne  in  mind,  however,  that 
the  draft  tube  must  be  placed  deep  enough 
to  permit  its  being  sealed  at  all  stages  of 
the  tail  water.  This  seal  refers  to' the  low- 
est point  of  the  roof  of  the  draft  tube  and 
not  necessarily  to  the  upper  edge  of  the  end 
area.  As  the  required  seal  only  needs  to  be 
from  2  to  3  ft.  it  is  generally  sufficient  to 
locate  the  upper  edge  of  the  end  area  about 
8  to  15  in.  below  the  lowest  tailrace  level. 
Although  the  benefits  of  bigger  seals  than 
these  are  not  denied,  every  additional  inch 
means,  generally,  a  lot  of  additional  excava- 
tion for  the  bottom  of  the  draft  tube. 

When  determining  the  shape  of  the  curva- 
ture of  the  center  line,  several  known  curves 
lend  themselves  admirably  for  the  purpose. 
As  the  single-runner  turbine  is  of  the 
mixed-flow  type,  that  is,  the  flow  is  deflected 
from  radial  to  axial,  the  center  line  of  the 
draft  tube  should  be  vertical  immediately 
below  the  runner.  This  vertical  part  is  a 
direct  extension  of  the  center  line  of  the 
turbine  shaft,  and  its  location  is  therefore 
known.  The  center  point  of  the  end  area 
is  also  known,  as  this  area  has  been  deter- 
mined as  to  its  size  and  location  (see 
"Shapes  of  Areas"). 

The  center  line  must  go  through  the  cen- 
ter point  of  the  end  area  and  be  of  such 
.shape  that  the  extended  center  line  of  the 
shaft  is  a  tangent  to  it.  It  is  also  desir- 
able that  the  tangent  to  the  center  line  at 
the  point  of  its  intersection  with  the  plane 
of  the  end  area  is  horizontal  or  nearly  so. 

Suitable  Curves 

Curves  that  fill  these  requirements  are 
the  parabola,  the  ellipse,  arcs  of  circles  with 
short  tangents  at  each  end,  and  such  higher- 
plane  curves  as  the  cubical  parabola,  the 
cissoid,  logarithmic  and  exponential  curves. 

Although  the  parabola,  the  ellipse  and  the 
higher-plane  curves  have  their  advantages 
from  a  standpoint  of  calculation  and  design, 
they  are  never  used  because  of  difficulties 
met  with  in  laying  out  the  form  work  in  the 
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field.  The  curve  most  generally  used  is  the 
arc  of  a  circle  with  tangents  at  both  ends. 
In  laying  out  a  center  line  of  a  draft  tube 
in  this  way  the  radius  of  the  arc  should  be 
as  long  as  possible  in  order  to  minimize  the 
losses  due  to  the  curvature. 

One  disadvantage  of  this  curve,  however, 
is  that  the  change  of  curvature  is  small  in 
'the  upper  end  of  the  draft  tube,  and  that 
consequently,  in  order  to  make  the  stream 
of  water  fill  the  tube,  a  considerable  back 
pressure  is  required.  Part  of  an  ellipse  or 
a  parabola  would  be  better  in  this  respect, 
as  shown  in  Fig.  1. 

As  the  drawing  shows,  the  change  in  ele- 
vation is  more  gradual  and  better  distrib- 
uted throughout  the  length  of  a  center  line 
of  parabolic  shape  than  of  one  elliptical  or 
circular.  If  the  draft  tube  is  short,  how- 
ever, the  tangent  at  the  lower  end  of  the 
curve  will  not  be  horizontal,  and,  as  it  is 
desirable  to  have  a  horizontal  or  nearly  hori- 
zontal discharge  of  the  water,  it  is  some- 
times necessary  to  insert  at  this  end  a  short 
arc  of  a  circle  with  a  long  radius. 

Length  of  Center  Line 

The  length  of  the  center  line  depends  on 
its  shape,  as,  generally,  its  top  and  bottom 


PIG.  1 — CURVES  FOR  CENTER  LINE 

co-ordinates  are  given.  The  shortest  curve 
connecting  these  points  is  a  straight  line, 
which  will  be  the  chord  of  the  segment 
formed  by  the  curve. 

Should  the  center  line  be  composed  of 
short  tangents  connected  by  an  arc  of  a 
circle  its  length  can  be  determined  by  trigo- 
nometry, but  if  it  be  of  elliptical,  parabolic 
or  other  shape,  calculus  offers  the  most  con- 
venient way  of  obtaining  the  length.  If, 
therefore,  S  is  the  length  of  the  curve  from 
the  point  A  to  B, 


S  = 


i+YllJ] 


\dx^ 


dx 


(2) 


the  proof  of  which  can  be  found  in  any  text- 
book on  higher  mathematics. 

Shapes  op  Cross-Sections 

As  the  runner  band  is  circular,  the  upper 
end  of  the  draft  tube,  in  order  to  fit  the 
distributor,  must  also  be  circular.  The  flow 
of  the  discharge  below  the  turbine,  although 
axial  in  its  general  direction,  follows  along 
lines  of  approximately  helical  shape,  and 
the  areas  of  the  draft  tube  should,  there- 
fore, be  circular  until  the  curvature  of  the 
tube  has  broken  up  the  helical  flow  lines  and 
forced  the  flow  to  become  perpendicular,  or 
approximately  so,  to  the  cross-sectional 
areas. 

The  shape  of  the  end  area  can  be  varied 
within  a  wide  range,  whose  limits  in  the 
vertical  direction  are  the  depth  of  excava- 
tion and  the  water  seal  required,  and  in  a 
horizontal  direction  the  thickness  of  ma- 
sonry between  the  draft  tubes  necessary  to 
carry  safely  the  weight  of  the  power  house. 
The  least  amount  of  excavation  is  required 
if  this  area  is  a  rectangle  and  the  inter- 


Circular 


Elliptical 


Circles  and  Tangents  Two  Different  Curves 

FIG.  2 — FOUR  POSSIBLE  CROSS-SECTIONS 

vening  pier  is  as  thin  as  permissible  in 
order  to  carry  the  load.  From  a  hydraulic 
point  of  view,  on  the  other  hand,  it  is  better 
to  have  an  area  of  circular  cross-section. 
As  this  area,  however,  generally  requires 
too  much  excavation  in  the  tailrace  and  too 
much  concrete  in  the  power  house,  a  com- 
promise between  the  structurally  and  hy- 
draulically  best  conditions  is  made,  and  the 
area  takes  an  elliptical  shape. 

As  elliptical  forms  are  diflScult  to  build 
the  designer  generally  uses  an  area  com- 
posed of  two  semicircles  with  tangents  in 
between  the  major  axis  horizontal.  In  one 
case  the  end  area  was  composed  of  two  dif- 
ferent curves  with  the  same  horizontal  axis. 
(See  Fig.  2.) 

All  intermediate  cross-sectional  areas 
must  be  larger  than  the  top  area  and  smaller 
than  the  end  area.  Their  shape  can  also  be 
varied  within  the  limits  of  the  shapes  of  the 
two  given  areas.  It  is,  however,  customary 
to  keep  the  areas  circular  until  the  diameter 
of  the  circle  becomes  equal  to  the  minor 
axis  of  the  end  area.  After  that  point  has 
been  reached  the  circular  shape  is  abandoned 
and  the  horizontal  axis  increased  until  it 
equals  the  major  axis  of  the  end  area.  Dif- 
ferent designers  have  their  own  opinions 
about  the  best  way  of  changing  the  shapes 
of  the  areas,  and  no  definite  rule,  therefore, 
can  be  established. 

VELOCITIES 

The  velocity  of  the  flow  at  any  point 
in  a  draft  tube  must  be  related,  in  a  cer- 
tain way,  to  the  velocities  at  other  points. 
The  velocities  at  two  points,  however,  are 
known  at  the  outset;  these  are  v,  and  Vn, 
the  velocities  at  the  top  and  end  of  the  tube. 

For  the  former,  

V,  =  0.3  to  0.4  \/2gh„  (3) 

where 

fe„  =  fco— (VVS)  (4) 

For  the  deduction  of  the  formula  for  K 
see  the  previous  article  in  the  Engineering 
Record  of  Oct.  2,  page  414.  In  the  formula 
for  V,  the  operating  head  of  the  plant  is  ho. 
The  turbine  builder  will  give  the  velocity 
of  flow  as  soon  as  the  runner  of  the  wheel 
has  been  designed.  If  it  be  required  to  de- 
sign a  draft  tube  for  estimating  purposes 
before  the  turbine  has  been  designed  finally, 
it  is  bettel"  to  assume  too  high  than  too  low 
a  value. 

The  outflow  velocity  Vn  should  be  kept 
as  small  as  possible  in  order  to  waste  a 
minimum  of  the  head.    Usually 

Vn  =  0.05  to  0.1  V2£r/i„  (5) 

but  a  few  cases  have  been  recorded  in  which 
v„  has  been  even  less  than  0.05  V  2gho.  It 
is  not  always  advantageous  to  use  a  small 


value  of  Vn,  as  the  flow  in  the  tailrace  must 
be  rapid  enough  to  carry  away  the  water. 
A  low  value  of  Vn  might,  therefore,  result 
in  an  unnecessarily  expensive  excavation  for 
the  tailrace.  As  a  low  velocity  requires  a 
bigger  area  for  the  outflow,  too  low  a  veloc- 
ity might  also  result  in  a  longer  spacing  of 
the  wheel  centers,  thus  increasing  mate- 
rially the  cost  of  the  power  house. 

By  means  of  these  velocities  the  corre- 
sponding cross-sectional  areas  A,  and  A« 
can  be  calculated,  as  the  discharge  Q  is 
known.  The  intermediate  areas  can  be  cal- 
culated only  after  the  velocities  through  the 
planes  in  which  these  areas  are  located  have 
been  determined.  The  problerti,  therefore, 
is  to  find  the  velocity  change  per  length  unit 
in  the  draft  tube  measured  along  the  center 
line. 

Change  in  Velocity  Head  Less  Than 
CftANGE  IN  Static  Head 

It  must  be  remembered,  however,  that 
this  change  in  velocity  must  be  such  that 
the  change  in  velocity  head  becomes  some- 
what smaller  than  the  change  in  static  head. 
The  idea  is  that  on  one  side  the  film  of 
water  is  subjected  to  ^  pressure  correspond- 
ing to  the  change  in  velocity  head,  and,  on 
the  other,  to  a  pressure  corresponding  to  the 
change  in  static  elevation.  If  the  difference 
in  pressures  be  such  that  the  film  is  sub- 
jected to  a  back  pressure,  the  film  will  ob- 
viously expand  sideways  and  thus  fill  the 
cross-sectional  area  of  the  tube.  Applying 
the  theorem  of  Bernouilli  to  this  case, 

(Va'/2g)+Pa  +  ha   =    (f a.,V2ff ) -f  Pa.,  +  fco.. 

but  in  accordance  with  assumption  b, 

W/29)  —  iva,,'/2g)  =  ha.,  —  ha    (6) 

so  that  Pa  =  Po,!,  or,  in  other  words,  the 
pressure  remains  constant. 

If  equation  6  is  satisfied  for  the  full-load 
discharge  through  the  draft  tube,  it  is  true 
that  for  smaller  discharges 

(Va'/2g)  —  {.Va,'/2g)   <  ha,,  — ha 

Consequently  there  will  be  a  back  pressure 

p  =  {ha,,  — ha)  —  l(va\/2g)  —  (Va..V2fir)] 

In  this  formula  ha  and  ha.,  are  the  static 
elevations  at  the  points  a  and  a  +  1  on  the 
center  line,  while  Va  and  Va.,  are  the  corre- 
sponding velocities. 

In  any  two  succeeding  sections 

VaAa  =  Vo.,Ao.,  =  Q 

Therefore 

Ao,j 


Va 


Aa 


Va,, 


and 


"•■-(•s-')"--' 


Substituting  Va  in  equation  6, 


{va.,%'2g) 


t,_ 

V — z -M 

FIG.  3 — DIAGRAM   TO  DERIVE  EQUATION  8 
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so  that 


V,'  = 


2g 


m- 


(.A..,  —A.) 


This  equation  represents  a  parabola,  and 
it  proves  that  the  velocity  should  be  re- 
tarded in  accordance  with  a  curve  cut  from 
<Hie  of  the  branches  of  a  parabola.  The 
equation  can  be  written 

y'  =  kx  (7) 

CO-OHDINATES  MUST  BE  SHIFTED 

This  equation  is  very  convenient,  but,  un- 
fortunately, it  is  not  directly  applicable  to 
the  problem.  In  order  to  make  it  applicable 
it  is  necessary  to  shift  the  X-axis  so  that 
the  apex  of  the  curve  will  be  located  on  the 
y-axis  at  a  point  with  the  co-ordinates 
0  and  6  (Fig.  3). 

Calling  the  new  system  of  axes  V  and  Z, 
any  points  on  the  curve  that  formerly  had 
the  co-ordinates  x  and  y  will  now  have  the 
co-ordinates  z  and  v.  Of  these  co-ordinates 
z  =  X  and  y  +  v  =  b,  or  y  =  (6  —  v),  so 
that  (6  —  v)'  =  Ax,  or 

V  =  b  ziz  y/kz 

As  in  this  case  the  lower  branch  of  the 
curve  only  is  used,  equation  7  finally  be- 
comes 

v  =  b  —  yjlcz  (8) 

Referring  to  Fig.  4,  r,  is  the  velocity  at 
the  top  of  the  draft  tube;  v«,  the  velocity  of 
the  outflow ;  I,  the  length  of  the  tube  meas- 
ured along  its  center  line;  z,  and  Zn,  the 
abscissas  of  the  ordinates  v,  and  Vn. 

Only   One   of   Three   Possibilities 
Desirable 

Three  different  possibilities  now  obtain 

(1)  ».  H- r.  >  ».  +  »» 

(2)  r,  +  f »  =  y,  +  Vn 

(3)  r.  -f  r.  <  y,  +  », 

In  case  1  there  is  obvious  danger  that  the 
change  in  velocity  may  become  too  great  in 
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the  beginning  of  the  tube,  provided  the  dif- 
ference is  considerable.  In  case  3  it  is  ap- 
parent that  if  the  difference  is  considerable 
the  velocity  curve  becomes  practically  a 
straight  line,  which  is  not  desirable.  Conse- 
quently only  case  2  needs  further  exami- 
nation. 

Since  y  -f  t>  =  b  in  this  case,  y,  -|-  r,  =  6 
and   yn-\-Vn  =  b,  or 

y,  4-  f .  =  y.  +  Vn 
But 

».  +  «•  =  »,+  Vn 

so  that 

»,  4-  y,  =  »»  +  Vn 

and 

»,  —  y,  =  Vn  +  Vn 

or 

2i>,  =  2y, 
Thus  V,  =  y.  and  r,  =  y„  so  thit 

b  =  V,+Vn  (9) 


Substituting  the  co-ordinates  z,  and  v,, 
and  Zn  and  Vn,  in  equation  8,  it  becomes 

V,  =  6  —  V  *Zi 


and 

Or 

Vn  = 

6- 

-  V  KZn 

and 

b  — 

r.  = 

=  V  «2, 

2.= 

(6 

-vX 
k 

In 

the 

same  way 

it 

is  proved  that 

But 
so  that 

2ii  = 

6  = 

1^ 

=  V, 

-VuV 

k 

+  Vn 

z.  =  v„'/k  and  z„  =  v'/k 
From  Fig.  4  it  is  obvious  that  I  =  z„  —  z„ 
so  that 

which  gives 

k=iv:—Vn')/l  (10) 

Introducing  the  values  found  in  equations 
9  and  10,  in  equation  8  it  becomes 


V  =  (w,  +  v„) 


v^^^ 


(11) 


This  is  a  convenient  expression  giving 
directly  the  velocity  at  any  point  z  on  the 
center  line.  As  mentioned  previously,  v„  v^ 
and  I  have  already  been  determined  and 
can  be  considered  constant  quantities  at  this 
stage  of  the  calculation. 

It  is  now  required  to  locate  the  ordinates 
V,  and  v„  on  the  ^-axis.  Substituting  in 
equation  11  the  co-ordinates  z,  and  v,  it 
becomes 


V,  =  (v,  +  Vn) 
so  that 


v^^ 


Vv'  —  v„ 
—r- 

or,  solving  for  z„ 


z.  = 


i^)'- 


(12) 


(13) 


and 

z,  =  l-\-z. 

Equations  12  and  13  locate  the  ordinates 
r,  and  v„  on  the  Z-axis.  As  v,  always  is 
larger  than  v„,  the  term  {vJVnY  is  greater 
than  one,  and,  consequently,  ^,  always  posi- 
tive. 

A  table  is  now  established  giving  the 
number  of  points  on  the  center  line,  their 
distance  from  the  upper  end;  z,  the  ab- 
scissas on  the  axis;  v,  the  velocities;  v'/2g, 
the  velocity  heads ;  the  difference  in  velocity 
heads;  the  static  elevations  of  the  points; 
the  differences  in  elevation;  the  areas  of 
the  cross-sections,  and  the  shapes  of  the 
areas.     (For  such  a  table  see  the  problem.) 

Time 

When  a  particle  of  water  is  passing 
through  the  tube  its  motion  is  assumed  to 
be  curvilinear.  Therefore  v  =  Az/At.  As 
in  this  case  the  ab.scissas  x  equal  the  ab- 
scissas z  and  the  ordinates  y  equal  (b  —  v), 
it  is  obvious  that  for  calculating  the  time 
required  it  is  just  as  correct  to  use  the 
parabola  y'  =  kx  as  it  is  to  use  v  =  b  — 
yjkz.  But  in  this  case  y,  =  v„  and  v,  =  y„, 
so  that 

vn'-v: 


k  = 


v:—v„' 


I  I 

As  X  =  z  it  is  obvious  that 

V  =  dz/dt  =  dx/dt 


and 


Hence 


and 


dxV 


df  =  dx/  y  kx 

Integrating    this    equation    between    the 
limits  X,  and  x„,  we  have 

1      ( 
t 


rtXn 
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Hence 


t  = 


2(V  x„ —  V  X,) 
y/T 


But  x„  =  z„  and  x,  =  z,.    Therefore 

2(v'z^  — V2J 


t  = 


V  k 


Volume 


(14) 


When  it  is  desired  to  estimate  the  yard- 
age of  concrete  in  the  power-house  sub- 
structure it  is  necessary  to  know  the  vol- 
ume of  the  draft  tube.  This  volume  is 
generally  estimated  by  dividing  up  the 
draft  tube  in  sections  and  assuming  each 
one  to  be  a  frustum  of  a  cone.  A  more 
accurate  method  is  to  divide  the  tube  into 
horizontal  layers  from  1  to  2  ft.  thick,  and 
estimate  the  volume  of  each  layer.  Both 
methods  require  considerable  work  and  the 
final  total  is  only  approximate.  The  num- 
ber of  operations  is  also  considerable,  thus 
increasing  the  danger  of  error. 

The  equation  of  the  velocity  curve  for  the 
draft  tube  read 

V  =  b  —  y/  kz 

where  6=  (v, -f  v„)  and  k=  (v'  —  v„')/l. 
In  any  cross-section  Q  =  Av,  where  Q  is 
the  discharge,  A  the  area  and  v  the  velocity. 
Hence  v  =  Q/A.  Introducing  this  in  the 
equation  for  v, 

Q/A  =  6  —  V^ 
or 

A  = ^-^=  (15) 

b  —  s/  kz 

The  infinitesimally  small  volume  of  a  film 
of  water  in  the  draft  tube  (Fig.  5),  there- 
fore, is 

Qdz 


dv  =  ^dz  = 


a/  fcz 


or 


/ dz Q_    I        dz 

^  =  ^   I    b-vlcz-T  j   •^_   V 

J  e-z,  >y    e  =  z,        b 


dz  

^     Vz 
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Differentiating, 

or 

dz  =  2  V^  ( V^ 
If  now  V^  =  V!  d(V2)    =  dj/,  so  that 
dz  =  2'ydy.     Introducing  this  in  the  equa- 
tion for  V, 


Integrating, 
2Qb 


F  = 


k 


1 


V  A; 


In 


[-V^]l 


But  y  =  ^f  z,  so  that,  when  the  limits  are 
introduced. 


^2Q6fr 
-Infi. 


V  k 


V  k 


( V  2"  ■ 


V  2.)  J 


(V  2"—  V  2, 


^] 


1 


(16) 


Equation  16  gives  directly  the  exact  vol- 
ume of  the  draft  tube  between  any  limits 
z,  and  z„.  The  total  volume  is  obtained  by 
introducing  the  abscissas,  z,  corresponding 
to  the  entrance  and  outflow  velocities.  In 
order  not  to  complicate  the  equation  the  ex- 
pressions for  h  and  \'k  have  not  been 
introduced. 

The  equation  can  be  made  somewhat 
shorter  by  introducing 

w  =  I  1  —  ^(  V^  —  V^ 
in  which  case  it  reads 


2Qh 
V  = (m  —  Iniw) 

{To  be  concluded) 


(17) 


Brick  Highways  Totaling  37  Miles 
in  length  have  been  built  in  the  State  of 
Washington.  These  pavements  are  from 
16  to  18  ft.  wide,  and  cost,  with  reinforced- 
concrete  base,  from  $28,000  to  $32,000  per 
mile. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  Vfill  be  welcomed 


Information  Wanted  as  to  Society 
Emplojmient  Bureaus 

Sib:  It  is  possible  that  the  Western 
Society  of  Engineers,  1745  Monadnock 
Block,  Chicago,  may  attempt  seriously  the 
establishment  of  an  employment  bureau  for 
the  benefit  of  technical  men  and  the  em- 
ployers of  technical  men. 

Your  active  co-operation  is  desired.  We 
wish  to  receive  from  officers  and  past 
officers  of  societies  that  have  made  similar 
attempts  the  reasons  why  the  attempts 
failed,  if  they  failed,  and  what  degree  of 
success  was  encountered.  We  would  like  to 
hear  from  every  man  who  has  any  ideas 
on  the  subject,  and  the  undersigned  will 
not  be  appalled  if  the  mails  are  filled  with 
letters  of  advice  or  information.  The  task 
if  properly  attempted  is  a  big  one,  we 
know,  hence  the  desire  to  receive  the  bene- 
fit of  experience  and  information  which  is 
certainly  available. 

Ernest  McCullough, 
First  Vice-President,  Western   Society   of 
Engineers. 

Chicago. 

Cast-iron  Pipe  Makes  Good  Record 
in  Galveston  Storm 

Sir:  The  following  information  regard- 
ing the  storm  damage  at  Galveston,  Aug. 
16  and  17,  will  supplement  the  information 
contained  in  the  Engineering  Record  of 
Aug.  28,  page  271,  Oct.  23,  page  500,  and 
Nov.  6,  page  576. 

The  portion  of  the  water  supply  main 
crossing  Galveston  Bay  is  10,800  ft.  in 
length,  and  was  built  under  the  pavement 
of  the  causeway.  The  picture  shows  the 
condition  of  the  pipe  line  after  the  storm. 
The  protected  roadway  from  the  arch  bridge 


to  the  mainland,  and  from  the  arch  bridge 
to  Galveston  Island  was  almost  com- 
pletely destroyed  for  a  total  distance  of 
8500  ft. 

The  water  main,  30  in.  in  diameter,  was 
laid  at  an  elevation  of  10  to  14  ft.  above 
mean  low  tide,  and  after  the  storm  was 
found  from  8  to  18  ft.  lower  than  its  origi- 
nal grade.  In  the  8500  ft.  of  pipe  washed 
down  only  seven  breaks  were  found,  includ- 
ing the  two  breaks  at  the  ends  of  the  arch, 
bridge. 

This  line  is  class  B  pipe  made  and  care- 
fully tested  according  to  the  American 
Waterworks  Association  specifications,  and 
very  carefully  laid,  all  joints  being  poured 
and  finished  2  in.  deep.  In  many  places 
where  settlement  caused  abrupt  angles  the 
lead  was  pulled  out  of  the  joints  from  1  to 
iy2  in.  Air  pressure  of  30  lb.  per  square 
inch  failed  to  show  any  serious  leaks  ex- 
cept at  the  seven  breaks  mentioned  above, 
and  no  pipe  was  broken.  This  seems  re- 
markable when  one  considers  the  stress  sus- 
tained during  the  storm.  The  wind  reached 
a  velocity  of  100  miles  per  hour,  produc- 
ing a  tide  elevation  of  17.4  ft.  at  the  cause- 
way, and  a  current  of  very  high  velocity  at 
right  angle  to  the  pipe  line. 

Repairs  to  this  line  were  made  with  con- 
siderable difficulty  on  account  of  the  pipe 
having  settled  several  feet  below  water 
where  serious  breaks  occurred,  being  cov- 
ered with  concrete  slabs  and  other  debris 
and  in  many  places  having  several  feet  of 
water  under  the  pipe.  Where  the  line 
was  submerged  divers  were  used  to  place 
sleeves  and  fill  joints,  and  in  other  places  a 
derrick  barge  was  used  to  raise  the  line 
sufficiently  to  permit  repairs. 

During  the  progress  of  this  work,  about 
18  days,  Galveston  secured  water  through 
a  temporary  8-in.  line  and  through  a  dupli- 
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cste  30-in.  submerged  line  which  had  been 
repaired. 

A.  T.  Dickey, 
City  Engineer. 
Galveston,  Texas. 


Tests  Prove  Lug  Angles  Valueless 

Sir  :  I  wish  to  thank  you  for  the  abstract 
in  the  issue  of  Oct.  23,  page  512,  of  my 
paper  on  "The  Effect  of  the  End  Connec- 
tions on  the  Distribution  of  Stress  in  Cer- 
tain Tension  Members,"  and  also  for  your 
remarks  on  page  497  of  that  issue.  It  is 
gratifying  that  a  wide  publicity  should  be 
given  to  these  tests,  which  appear  to  me  to 
have  a  somewhat  important  practical  bear- 
ing. At  the  same  time  I  fear  that  I  do 
not  find  myself  in  entire  agreement  with 
all  that  you  write  in  your  editorial.  You 
state  that  "in  many  cases  joint  detailing 
is  simplified  by  avoiding  long,  single  lines 
of  rivets  in  the  connection  plates  and  the 
advantage  in  smaller  gussets  tends  to  off- 
set the  cost  of  using  lug  angles."  My 
objection  to  this  will  be  best  stated  by 
quoting  a  paragraph  from  the  original 
paper  (page  168),  omitted  in  the  abstract 
which  you  publish: 

'To  sum  up,  it  may  be  said  that  in 
neither  the  single  nor  double  angles  does  the 
lug  angle  cause  a  displacement  of  more 
than  0.1  in.  in  the  line  of  pull  either 
parallel  or  perpendicular  to  the  end  plate, 
and  that  this  produces  only  small  changes 
in  the  maximum  stress,  insignificant  in  com- 
parison with  those  arising  from  the  stiff- 
ness of  the  gusset  plate  in  its  own  plane. 
The  effect  of  the  lug  angle  is  thus  so 
small  as  to  be  practically  negligible.  It  is 
also  uncertain,  since,  depending  upon  the 
stiffness  of  the  gusset  plate,  which  is  diffi- 
cult to  predict,  it  may  increase  or  diminish 
the  maximum  stress.  The  contention  that 
the  lug  angle  increases  the  virtual  length  of 
attachment  of  the  main  angle  to  the  gusset 
plate,  allowing  more  rivets  to  be  used,  is 
also  seen  to  be  incorrect,  since  practically 
none  of  the  stress  is  transmitted  into  the 
angle  through  the  rivets  in  the  lug  angle, 
at  any  rate  until  the  member  is  near  to 
the  breaking  load,  when  it  is  of  no  im- 
portance." 

This  applies,  of  course,  only  to  members 
such  as  are  dealt  with  in  the  paper.  There 
may  be  special  cases  in  which  lug  angles 
are  of  value. 

Montreal.  Cyril  Batho. 

[Although  tests  may  not  justify  the  prac- 
tice, it  is  customary  to  design  these  con- 
nections by  counting  the  rivets  in  the  lug 
angles  for  their  full  value.  The  shortening 
of  the  connection  mentioned  in  the  editorial 
results  from  this  practice,  which  these  tests 
evidently  discredit. — Editor.] 


Comparing  Sewer  Sections 

Sir:— The  paper  by  Prof.  R.  DeL.  French 
of  McGill  University,  which  appears  in  your 
issue  of  Aug.  21,  page  222,  has  interested 
me  verj'  much.  One  thought  which  runs 
through  the  article  seems  to  be  that,  except 
for  very  small  percentages  of  total  capac- 
ities, the  various  shaped  sewers  now  in 
general  use  are  not  so  good  as,  or  at  any 
rate  not  better  than,  the  circular  sewer 
which,  for  a  given  area,  of  course,  has  the 
least  material  in  it.  The  advantages  of  the 
egg-shaped  sewer,  for  instance,  are  clearly 
shown  by  his  curves  to  be  evident  to  an 
appreciable  degree  only  when  the  sewer  is 
flowing  about  one-tenth  full.    This  greater 


velocity  at  a  lower  percentage  of  capacity 
is  supposed  to  be  desirable  in  eliminating 
sediment  during  the  low  water  stages. 

All  this  pro  and  con  is  on  the  supposition 
that  the  sewer  is  clean,  but  a  glance  at  Mr. 
French's  diagrams  "a"  and  "b"  will  imme- 
diately show  that  the  angle  of  two  lines 
tangent  to  the  periphery  at  the  water  sur- 
face during  the  low  stages  is  very  much 
greater  in  the  circle  than  in  the  egg  shape. 
If  we  should  set  up  two  pairs  of  smooth 
boards  in  the  shape  of  troughs,  each  trough 
at  an  angle  corresponding  to  these  two  sec- 
tions, and  endeavor  to  draw  an  ordinary 
brickbat  through  them,  the  friction  would 
be  much  greater  in  pulling  through  the  nar- 
row trough  than  through  the  flat  wide  one. 
From  this  fact  we  might  advance  the  theory 
that  the  narrow  invert  of  the  egg-shaped 
sewer  offered  more  resistance  to  sliding 
obstacles  than  the  round  sewer. 

I  had  an  opportunity  last  spring  to  ob- 
serve whether  there  was  anything  in  this 
theory  during  an  investigation  of  the  old 
sewers  of  Milwaukee,  which,  however,  was 
not  carried  on  with  this  particular  feature 
in  mind.  I  fnspected  the  Milwaukee  sewers 
in  more  than  fifty  places  and,  although  Mil- 
waukee is  not  by  any  means  a  flat  city,  I 
found  that  in  every  case  the  egg-shaped 
sewers  were  very  much  more  clogged  up 
with  sediment  than  the  round  ones  of  ap- 
proximately the  same  capacity;  in  fact,  the 
sediment  had  reached  such  a  depth  in  the 
egg-shaped  sewers  that  they  were  preicti- 
cally  round  sewers  with  an  invert  offering 
considerably  more  resistance  than  that  of 
the  round  sewers.  This  sediment  not  only 
acted  as  an  impediment  and  a  reducer  of 
the  cross-section,  but  seemed  to  offer  a 
means  of  retaining  sewage  at  a  low-stage 
season  until  it  had  become  very  septic ;  and 
as  a  consequence  the  inverts  of  these  egg- 
shaped  sewers  were  noticeably  softer  on 
the  surface  and  blackened  throughout  the 
section  by  the  sulphurous  products  of 
sewage  decomposition.  This  was  true,  of 
course,  in  a  measure  of  both  the  round  and 
the  egg-shaped  sewers,  but  more  noticeable 
in  the  egg-shaped;  and  the  cases  of  com- 
plete disintegration  which  I  noticed  were 
all  in  egg-shaped  sewers. 

If  these  observations  could  be  duplicated 
in  other  places  so  as  to  make  sure  there  was 
no  special  reason  for  the  collection  of  sedi- 
ment under  the  conditions  which  I  observed, 
they  would  form  a  very  strong  reason  for 
abandoning  the  egg-shaped  sewer  altogether 
because  they  would  take  away  the  only  ex- 
cuse it  has  for  existence. 

Benjamin  Brooks, 

Engineer. 

Kansas  City,  Mo. 


SiR> — R.  DeL.  French  makes  a  hydraulic 
comparison  of  different  sewer  sections  in 
the  Engineering  Record  of  Aug.  21,  page 
222,  which  interests  the  writer  very  much. 
I  believe  that  a  proper  selection  of  a  sewer 
section  cannot  be  made  without  such  a 
study  of  the  hydraulic  value  of  different 
sections.  1  notice  that  Mr.  French  makes 
his  comparison  of  velocities  on  the  basis  of 
thf  depth  of  flow  in  the  circular  section. 
The  same  quantity  of  water  which  flows  at 
a  certain  depth  in  the  circle  will  flow  at 
widely  different  depths  in  the  other  sec- 
tions. It  was  for  this  reason  that  0.  L. 
Eltinge  and  the  veriter  made  such  a  com- 
parison on  the  basis  of  decimal  parts  of  the 
common  capacity  of  all  the  filled  sections  in 
the  Engineering  Record  of  July  26,  1913, 


page  112.  It  might  be  worth  while  to  make 
a  comparison  of  the  relative  depths  of  flow 
on  the  same  basis. 

The  calculations  for  our  diagram  were 
very  similar  to  those  of  Mr.  French,  but  we 
differed  from  him  in  finding  that  the  rela- 
tive velocity  of  the  egg-shaped  section  as 
compared  with  the  circular  section  when 
both  are  loaded  to  their  capacity  was  97.8 
per  cent  of  the  velocity  of  the  sewage  in 
the  circular  section  instead  of  95.7  per  cent. 
In  reducing  the  proportionate  velocities  of 
the  egg-shaped  to  their  proper  proportions 
of  the  filled  circular  sections,  Mr.  French 
divides  them  by  95.7  per  cent,  when  they 
should  be  multiplied  by  95.7  per  cent.  By 
Mr.  French's  argument  a  certain  percentage 
of  95.7  per  cent  is  more  than  that  percent- 
age of  100  per  cent. 

The  thirty  sewer  sections  shown  herewith 
are  considered  by  Mr.  Eltinge  and  the  writer 
to  be  the  typical  sections  of  American  and 
European  practice.  The  dimensions,  area, 
perimeter  and  hydraulic  radius  of  each  sec- 
tion are  expressed  in  terms  of  one  of  the 
main  dimensions  of  the  section.  The  con- 
stants X  and  y  shown  with  each  section  are 
exact  factors  by  which  the  capacity  and  ve- 
locity of  each  section  can  be  determined 
from  any  diagram  giving  the  capacity  and 
velocity  of  circular  sewers.  These  factors 
are  absolutely  independent  of  any  particular 
flow  formula,  friction  factor  or  slope. 

If  it  is  desired  to  find  the  dimensions  of 
a  standard  egg-shaped  sewer  with  a  fric- 
tion factor  of  w  =  0.018,  which  will  have  a 
capacity  of  83.42  sec.-ft.  on  a  0.1-per  cent 
grade,  multiply  83.42  by  its  x  factor, 
0.91808.  The  result  is  76.59  sec.-ft.  It  is 
found  from  any  circular  sewer  diagram  that 
a  circle  of  4.83-ft.  diameter  has  this  second 
capacity  under  the  same  conditions.  Its 
velocity  of  flow  is  4.18  ft.  per  second.  The 
required  egg-shaped  sewer  has  this  same 
velocity  and  the  height  of  the  section  is 
found  by  multiplying  the  diameter  4.83  ft. 
by  the  egg-shape  y  factor  1.2946.  The  re- 
sult is  6.25  ft.  or  75  in. 

The  derivation  of  these  factors  is  very 
simple.  In  all  of  the  accepted  hydraulic" 
formulas  the  area  and  hydraulic  radius  are 
the  only  functions  of  the  shape  of  any  sec- 
tion which  determine  its  capacity  and  the 
velocity  of  flow.  Any  two  sections  with 
equal  hydraulic  radii  have  the  same  velocity 
of  flow,  regardless  of  their  relative  shapes 
or  areas.  The  hydraulic  radius  of  any  sec- 
tion is  its  area  divided  by  its  wetted  perime- 
ter, or  expressed  algebraically,  r  =  A/P,  or 
A  =  pr.  For  the  circle  r  =  YiTuD'/TzD  = 
D/4. 

Sub-zeros  are  used  to  designate  functions 
of  the  circular  section  which  has  the  same 
hydraulic  radius  as  the  section  under  inves- 
tigation. Since  the  hydraulic  radius  of 
every  circular  section  is  D/4,  the  diameter 
of  the  circle  which  has  the  same  velocity  of 
flow  as  any  other  particular  section  is  equal 
to  four  times  the  hydraulic  radius  of  that 
section. 

Q  for  the  section  =  AF  =  prV  and  Qo  = 
A„V  =  PotV.  From  this  Q„/Q  =  PovV/PrV 
=  Po/P,  or  Qo  =  QPo/P.  The  factor  x 
shown  with  each  section  is  Po/P;  it  is  the 
factor  by  which  to  multiply  the  capacity  of 
the  required  section  to  find  the  capacity  of 
the  circular  sewer  having  the  same  velocity 
of  flow.  The  factor  y  is  the  height  of  the 
section  divided  by  the  height  of  the  circular 
section  having  the  same  hydraulic  radius. 

Robert  S.  Beard, 
Assistant  Engineer,  City  Engineer's  Office. 

Kansas  City,  Mo. 


November  13,  1915 
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HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


IContributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Barge   with  Skidway   Lays  300-Ft. 
Line  of  12-In.  Pipe  in  Five  Hours 

By  A.  G.  ELLIOT 

Mullins,  S.  C. 

THREE  HUNDRED  feet  of  12-in.  cast- 
iron  pipe  were  laid  by  the  rig  shown  in 
the  accompanying  illustrations  from  the 
shore  out  to  a  depth  of  15  ft.  in  five  hours 
at  Washington,  N.  C,  recently.     Only  one 


SIMPLE    BUT     EFFECTIVE     SKIDWAY 

small  leak,  which  was  easily  fixed,  developed 
in  the  twenty-five  joints. 

The  rig  consisted  of  an  inclined  skidway, 
made  of  old  rails  spiked  to  heavy  timbers, 
and  suspended  between  two  barges  with  its 
upper  end  resting  on  the  outer  barge.    Over 


this  end  was  erected  an  A-frame  for  hand- 
ling the  pipe.  The  12-ft.  lengths  were  car- 
ried on  the  outer  barge,  set  on  the  skidway 
with  tackle  and  calked  above  water.  The 
outer  end  of  the  skidway  was  supported 
from  a  cable  hung  from  a  second  barge,  and 
kept  far  enough  from  the  bottom  to  give  the 
pipe  line  a  long,  easy  curve.  The  barges 
were  withdrawn  from  the  outer  end  as  the 
lengths  were  laid.  As  the  joints  of  ordinary 
cast-iron  pipe  are  not  flexible,  this  part  of 
the  work  required  great  care  to  prevent 
breaking  the  pipe.  The  work  was  done 
without  a  diver,  and  at  a  cost  of  less  than 
75  cents  a  foot,  exclusive  of  the  pipe,  which 
was  furnished  by  the  city.  The  writer  was 
the  representative  on  the  work  of  Gilbert  C. 
White,  consulting  engineer,  of  Charlotte, 
N.  C. 


.,0'0'..»^.>^.. 


Continuous  Washer  Cleans  250  Yards 
of  Sand  a  Day 

IN  THE  sand  washer  illustrated  here- 
with water  comes  up  through  the  sand 
from  the  bottom.  The  washer  was  inex- 
pensive to  build,  and  thoroughly  cleans  250 
cu.  yd.  of  dirty  sand  in  a  10-hr.  .day.  It 
was  built  for  the  concrete  plant  at  the 
Means  Brook  dam  of  the  Bridgeport  Hy- 
draulic Company,  described  elsewhere  in 
this  issue.  The  idea  was  not  original  with 
the  Bridgeport  Hydraulic  Company,  but 
has  been  improved  by  their  engineers  on 
successive  jobs  until  what  is  thought  to  be 
a  most  efficient  sand  washer  has  been  de- 
veloped. 

The  rapid  action  of  the  washer  is  due  to 
the  mechanical  stirring  and  washing  of  the 
sand  by  the  water,  which  escapes  under 
about  50-lb.  pressure  through  perforations 
in  several  coils  of  pipe  laid  in  the  bottom 
of  the  box.  The  washer  operates  continu- 
ously, the  sand  being  drawn  out  at  the  bot-' 
tom  at  the  same  rate  as  it  is  taken  in  at 
the  top.  If  the  dirty  sand  comes  too  rap- 
idly, it  is  diverted  momentarily  to  a  waste 
sand  pile.  The  sand  is  washed  down  a  flat 
trough  with  baffle-plates  into  the  box, 
through  which  the  water  is  already  run- 
ning. The  dirt  is  washed  out  and  carried, 
suspended  in  the  water,  into  the  overflow 
trough  along  one  side  of  the  box.     Clean 


Section 

WATER   BOILS   UP   THROUGH   SAND   FROM    PIPE 
COIL  ON   BOTTOM 

sand  is  drawn  out  through  a  5-in.  gate 
valve  on  a  short  nipple  built  into  the  lower 
end  of  the  box  near  the  bottom.  The  head 
of  water  in  the  box  washes  the  sand  out 
through  this  pipe  at  a  rapid  rate  and  de- 
posits it  on  the  storage  pile,  at  the  head 
of  which  the  washer  is  located.  The  sand 
used  on  this  work  contains  considerable  fine 
clay,  yet  it  is  thoroughly  cleaned  by  one  trip 
through  the  washer. 


Gasoline  Pump   Kept   from   Losing 
Prime  with  Water  Low  in  Sump 

By  WILLIAM  G.  BROADHURST 

President,  F.  R.  Long-W.  G.  Broadhurst  Company, 

Hackensack,  N.  J. 

IN  PUMPING  out  a  cofferdam  with  a 
4-in.  centrifugal  pump  driven  by  a  gaso- 
line engine,  it  was  found  difficult  to  get 
out  the  last  of  the  water.  When  the  water 
was  low,  the  pump  took  water  out  of  the 
sump  faster  than  it  ran  in,  emptying  the 
sump  and  causing  the  pump  to  suck  air 
which  necessitated  shutting  down  the  en- 
gine and  priming  the  pump.  While  this 
was  being  done,  the  water  would  rise  again. 
The  difficulty  was  overcome  by  opening 
the  switch  controlling  the  ignition  of  the 
engine  for  a  few  seconds  just  as  the  pump 
was  about  to  suck  air.  This  caused  the 
engine  and  the  pump  to  slow  down  so  that 
the  pump  would  not  lift  the  water,  which 
then  accumulated  in  the  sump.  Before  the 
engine  stopped  entirely,  the  switch  was 
closed  and  the  pump  started  again  and  run 
a  few  seconds.  By  repeating  this  opera- 
tion several  times  the  cofferdam  was 
pumped  practically  dry  without  once  hav- 
ing to  prime  the  pump. 


BARGE   DURING   OPERATION   SHOWN   LAID   500   FT.    OF  PIPE   IN    5    HOURS 


Extra  Detonators  in   Long  Blast 
Useless  Unless  Connected 

EXTRA  DETONATORS  for  hastening 
the  explosion  of  a  long  charge  of  dyna- 
mite or  powder  are  worthless  unless  con- 
nected to  the  firing  circuit,  according  to  ex- 
perts of  the  U.  S.  Bureau  of  Mines.  Experi- 
ments made  by  the  Bureau  and  described  by 
Charles  Munroe  and  Clarence  Hall  in  Bvl- 
letin  80  indicated  that  the  explosive  wave 
caused  by  the  first  detonation  exploded  the 
dynamite  surrounding  the  other  detonators 
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REINFORCING  HUNG  FROM   TRENCH   BRACES  TILL  SIDE-WALL  CONCRETE  SETS — INTERIOR   VIEW   SHOWS    HOW  FORMS   ARE    HANDLED 


before  these  detonators  themselves  went  ofT, 
unless  they  were  placed  5  in.  apart  or  less. 
One  test  with  this  very  close  spacing  indi- 
cated a  slight  acceleration  of  the  explosion 
with  an  insensitive  dynamite.  The  experi- 
ments were  made  by  putting  up  li4-in. 
sticks  of  dynamite  in  cartridges  made  of 
IV2  and  l?.i-in.  pipe  42  to  80  in.  long,  with 
only  the  end  blasting  cap  connected  to  the 
firing  battery.  A  long  charge  can,  of  course, 
be  detonated  much  more  quickly  by  putting 
a  blasting  cap  in  each  end  and  connecting 
both  to  the  battery. 


baffle  plate  at  the  top  with  considerable 
force.  It  then  drops  into  a  chute  convey- 
ing it  into  the  Pressed  Steel  wall  forms. 
The  small  continuous  mixer  shown  in  the 
picture  feeds  into  the  boot  of  the  elevator 
a  mortar  consisting  of  cement  and  coarse 
lake  sand  devoid  of  large  aggregate.  The 
walls  of  the  one-story  house  are  4  in.  thick 
and  9  ft.  high.  The  plan  dimensions  are 
20  x  34  ft. 

D.  S.  Humphrey,  contractor  and  the  in- 
ventor of  the  conveyor,  has  erected  a  two- 
story  office  building  25  ft.  high  with  the 
outfit. 


Boom  Conveyor  Builds  Concrete 
Cottages  in  3^  Hours  Each 

BY  THE  SIMPLE  boom  concrete  con- 
veyor shown  in  the  accompanying  photo- 
graph a  contractor  at  Euclid  Beach  near 
Cleveland  exceeded  Edison's  dream  of  build- 
ing a  house  a  day  and  built  the  one-story 
cottage  in  3',  i-  hr.  On  the  conveyor  chain, 
which  runs  at  quite  a  high  speed,  are  sheet- 
metal  paddles  cut  to  the  same  diameter  as 
the  steel-lined  trough  in  which  the  paddles 
run.  The  chain  is  driven  by  a  sprocket 
wheel  on  a  gasoline  engine  at  such  a  speed 
that  the  concrete  is  shot  into  a  head  or 


Reinforced-Concrete  Work    Well 
Handled  on  Chicago  Sewer 

IN  A  LARGE  trunk  sewer  now  being  con- 
structed in  connection  with  the  new 
Union  Station  in  Chicago,  the  invert  and 
side  walls  are  concreted  first  to  hold  the 
reinforcing  and  the  sides  of  the  trench, 
so  that  the  trench  bracing  which  supports 
both  may  be  removed  to  allow  concreting 
the  arch.  Interior  form  braces  are  also 
eliminated  by  the  use  of  a  special  design 
of  Hydraulic  pressed  steel  forms.  The 
sewer,  which  is  9  x  12  ft.  inside  and  12  x  18 


ft.  outside,  is  of  reinforced  concrete  and 
runs  from  Monroe  and  Clinton  Streets  east 
to  Canal  Street,  and  thence  north  on  Canal 
to  Washington  Street  and  east  on  that 
street  to  the  Chicago  River. 

The  major  portion  of  the  bottom  of  the 
J2.in.  invert,  about  10  ft.  wide,  is  laid  di- 
rectly on  the  soil  without  the  use  of  forms. 
This  section,  which  is  laid  first,  furnishes  a 
support  for  the  ribs  of  the  steel  forms. 
Then  the  steel  forms  and  reinforcing  are 
placed  and  concrete  poured  to  complete  the 
invert.  The  sides  and  a  section  of  the  arch 
to  the  springing  line  are  poured  monolithic. 
This  section  of  the  concrete  work  is  then 
allowed  to  set  for  a  day.  The  outside  steel 
forms  for  the  arch  are  next  braced  against 
the  bank.  Then  the  6  x  6-in.  12-ft.  trench 
braces,  seen  in  the  accompanying  photo- 
graph, are  removed,  and  the  work  of  setting 
forms  and  concreting  the  arch  completed. 

The  small  inside  form  sheets  are  removed 
by  knocking  out  keys  which  hold  them  to  the 
ribs.  The  ribs,  which  act  as  a  brace  to  the 
new  arch,  are  allowed  to  stand  for  72  hr. 
before  being  removed.  Four  men  put  up 
and  take  down  in  a  day  a  section  of  form 
work  20  ft.  long.  Of  course,  only  a  few 
minutes  are  required  in  taking  the  forms 
down.  The  rate  of  progress  is  measured  by 
the  rapidity  of  concreting.  The  W.  J.  New- 
man Company  of  Chicago  is  the  contractor 
for  the  work. 


Channel  Blasted  in  Coral  Rock 
Under  Water  by  "Dobying" 

A  CHANNEL  between  Clearwater  and 
St.  Petersburg,  Fla.,  100  ft.  wide  and  8 
ft.  deep  at  low  tide  was  recently  blasted 
without  drilling  any  holes  in  which  to  place 
the  charges,  according  to  the  DuPont 
Magazine.  The  charges  of  dynamite  were 
simply  placed  on  the  bottom,  relying  on 
the  tamping  effect  of  water  over  them  to 
break  up  the  rock.  These  shots  did  great 
execution  on  the  fairly  soft  coral,  and  the 
cost  of  the  extra  dynamite  used  is  said  to 
have  been  more  than  balanced  by  the  saving 
of  labor  in  not  drilling  any  holes,  leaving 
the  time  saved  in  completing  the  channel 
a  clear  gain. 


NOVEL  CONVEYOR  OUTDOES  EDISON   IN   BUILDING  CONCRETE  COTTAGES 


Twenty  Miles  op  Electric  Railway 
have  been  completely  constructed  during  the 
past  year  by  the  city  of  San  Francisco. 
The  city  has  acquired,  constructed  and 
equipped  43.6  miles  of  single  track  and  has 
under  consideration  the  immediate  con- 
struction of  an  additional  5  miles. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Worcester  Plans  Road  Congress 

The  Chamber  of  Commerce  of  Worcester, 
Mass.,  announces  that  an  "International  Road 
Congress"  will  be  held  in  that  city  Dec.  14  to 
17  inclusive.  The  convention  hall  will  be  in 
the  Hotel  Bancroft  and  an  exhibit  of  road- 
building  materials  and  equipment  will  be  held 
in  an  adjoining  auditorium.  The  Massachu- 
setts Highway  Association  and  the  Federal 
Government  will  co-operate  with  the  local  au- 
thorities  in   conducting  the  meeting. 

The  first  day,  Dec.  14,  at  2  p.  m.,  will  be 
Governors'  Day  and  there  will  be  addresses 
by  the  Governors  of  several  New  England 
States.  Road  Builders'  Day  is  scheduled  for 
Dec.  15  at  9  a.  m.  The  sessions  on  Dec.  16 
will  be  featured  by  addresses  by  the  Mayors 
of  Boston,  Providence,  and  Montreal.  The  final 
day,  Dec.  17,  will  be  Automobile  Day. 

Among  the  engineers  on  the  program  for 
the  congress  are  Logan  Waller  Page,  Clifford 
Richardson,  W.  W.  Crosby,  Dr.  Ira  N.  HoUis, 
George  W.  Tillson,  H.  L.  Sherman,  J.  R. 
Worcester,  W.  A.  McLean,  Dr.  Joseph  H. 
Pratt,  Nelson  P.  Lewis,  W.  H.  Connell,  George 
C.  Diehl  and  William  D.  Sohier. 


New  York  Authorizes  Bond  Issue  to 
Complete  Barge  Canal 

The  final  count  of  the  votes  at  the  election 
of  Nov.  2  on  the  referendum  authorizing  a 
bond  issue  to  complete  the  New  York  State 
barge  canal  shows  a  majority  of  about  25,000 
in  favor  of  the  issue,  according  to  results  tab- 
ulated in  the  office  of  the  State  engineer.  The 
plans  for  the  uncompleted  sections  will  be  fin- 
ished at  once  in  order  that  it  may  be  possible 
to  award  contracts  just  as  soon  as  the  money 
is  available. 


To  Study  Advantages  of  Use  of  Hy- 
drated  Lime  in  Concrete 

To  determine  if  the  claims  that  the  addition 
of  hydrated  lime  to  concrete  increases  its 
plasticity,  decreases  segregation  and  improves 
its  waterproofing  qualities  are  justified,  the 
U.  S.  Bureau  of  Standards  will  make  tests 
on  such  concrete.  Before  entering  into  the 
work  an  advisory  committee,  composed  of  rep- 
resentatives of  the  four  interests  involved — 
the  cement  industry,  the  lime  industry,  the 
engineer  and  the  contractor — was  asked  to 
participate  in  outlining  plans  for  the  work. 
This  committee,  which  was  selected  by  P.  H. 
Bates  and  W.  E.  Emley  (of  the  Bureau  of 
Standards),  who  will  have  active  charge  of 
the  work,  met  in  Pittsburgh,  Nov.  4,  and  of- 
fered criticisms  of  the  plan  of  work  prepared 
by  the  Federal  bureau.  As  a  result  the  pro- 
gram was  modified  to  meet  such  criticisms 
insofar  as  was  advantageous,  and  it  is  expected 
that  the  research  will  be  started  during  the 
present  month. 

As  outlined,  the  work  is  extensive  in  scope. 
The  tests  will  mclude:  Determination  of 
compressive  strength,  expansion,  reinforce- 
ment, permeability,  action  of  sea  water,  the 
hydration  of  cement,  absorption,  segregation, 
abrasion  and  adhesion  of  cement  to  reinforce- 
ment. Specimens  to  which  varying  propor- 
tions of  hydrated  lime  have  been  added  up 
to  five  years  of  age  will  be  tested. 

The  advisory  committee  consists  of  Nathan 
C.  Johnson  of  New  York,  Alfred  H.  White  of 
the  University  of  Michigan,  S.  C.  Potts  of  the 
Pennsylvania  Railroad  System  at  Altoona  and 
Dr.  J.  N.  Mackall  of  the  Maryland  State 
Highway  Commission,  Baltimore,  engineers; 
W.  A.  Mclntyre  of  the  American  Association 
of  Portland  Cement  Manufacturers,  Ernest 
Ashton  of  the  Lehigh  Portland  Cement  Com- 


pany, E.  D.  Beyer  of  the  Atlas  Portland  Ce- 
ment Company  and  W.  M.  Kinney  of  the  Uni- 
versal Portland  Cement  Company,  representing 
the  cement  interests;  W.  E.  Carson,  president 
of  the  Lime  Manufacturers'  Association,  Lau- 
rence ■  Hitchcock,  chairman  of  the  executive 
committee  of  the  Hydrated  Lime  Bureau,  and 
N.  G.  Hough,  manager  of  the  Hydrated  Lime 
Bureau,  representing  the  lime  interests;  and 
the  James  L.  Stewart  Construction  Company 
of  Pittsburgh,  W.  L.  Prettyman,  president  of 
the  Concrete  Construction  Company  of  Phila- 
delphia, and  H.  L.  Smith,  general  manager  of 
the  Turner  Construction  Company  of  New 
York  City,  contractors. 


New  England  Waterworks  Officers 
for  Ensuing  Year  Nominated 

In  a  report  submitted  to  the  secretary  of 
the  association  the  committee  of  the  New  Eng- 
land Waterworks  Association  appointed  for 
that  purpose  states  that  it  has  nominated 
the  following  officers  for  the  ensuing  year: 
For  president,  William  F.  Sullivan  of  Nashua, 
N.  H. ;  vice-presidents,  C.  M.  Saville  of  Hart- 
ford, C.  E.  Davis  of  Philadelphia,  S.  E. 
Killam  of  Boston,  R.  S.  Lea  of  Montreal,  Can- 
ada, D.  A.  Heffernan  of  Milton,  Mass.,  and 
W.  W.  Brush  of  New  York  City;  executive 
committee,  R.  C.  P.  Coggeshall  of  New  Bed- 
ford, R.  J.  Thomas  of  Lowell  and  F.  J.  Giflford 
of  Dedham,  Mass.;  secretary,  William  Kent  of 
Narragansett  Pier;  treasurer,  L.  M.  Bancroft 
of  Reading,  Mass.;  finance  committee,  George 
H.  Finneran  of  Boston,  D.  N.  Tower  of  Cohas- 
sett,  Mass.,  and  John  Mayo  of  Bridgewater, 
Mass.;  editor,  R.  K.  Hale  of  Boston,  and 
advertising  manager,  G.  A.  King  of  Taunton, 
Mass. 


Form  Chicago  Chapter  of  the  Ameri- 
can Association  of  Engineers 

By-laws  for  the  Chicago  chapter  of  the 
American  Association  of  Engineers  which 
starts  with  a  membership  of  160  were  adopted 
at  a  meeting  held  Nov.  5.  In  order  properly 
to  place  the  responsibility  for  the  work  to  be 
accomplished  by  the  chapter,  fourteen  stand- 
ing committees  are  provided  for.  An  idea  of 
the  scope  of  the  work  is  given  in  the  following 
committee  titles:  By-laws,  meetings,  program, 
entertainment,  initiation,  finance,  inspection 
trips,  publicity,  articles  for  publication,  mem- 
bership, visiting,  grievances,  local  legislation 
and  employment  and  information.  Chapters 
are  being  formed  at  Springfield,  III.,  Minne- 
apolis, Indianapolis  and  several  other  points. 

In  order  to  compensate  for  the  effort  re- 
quired on  the  part  of  the  pioneers  in  the  asso- 
ciation to  establish  "going  value"  a  provision 
is  to  be  made  in  the  constitution  providing 
that  there  be  no  fees  other  than  annual  dues 
until  500  members  have  been  obtained,  after 
which  an  initiation  fee  of  ?2  additional  to  the 
annual  dues  will  be  charged.  The  initiation 
fee  is  to  increase  with  each  500  new  members. 


City  Managers  to  Meet  in  Dayton 

The  City  Managers'  Association  and  two 
other  municipal  organizations,  the  National 
Municipal  League  and  the  Ohio  Municipal 
League  will  meet  in  Dayton,  Ohio,  during  the 
week  of  Nov.  15  to  19.  On  the  program  of 
the  city  managers  on  Nov.  15  and  16  are 
Fowler  S.  Smith  on  "Purchasing  Methods," 
Karl  Mitchel  on  "Municipal  Cost  Data," 
Charles  E.  Ashburner  on  "The  Citizen  and 
the  New  Form  of  Government,"  G.  C.  Cummin 
on  "Budget  Making,"  Winton  Miller  on  "Pub- 
licity Work  Necessary  Under  the  New  Plan" 
and  Henry  M.  Waite  on  "Powers  and  Duties 
of  the  City  Manager." 


Eight  Killed  and  Many  Injured 
in  New  York  Factory  Fire 

Horrors  of  Triangle  Fire  Repeated  on  Smaller  Scale 
in  Building  with  Unprotected  Stairways  and 

Only  One  Fire  Escape 
Unprotected  stairways,  despite  an  order  is- 
sued as  far  back  as  January,  an  inadequate 
provision  of  fire  escapes  and  a  bolted  door 
were  responsible  for  the  loss  of  life  and  the 
large  number  of  injured  in  a  fire  that  oc- 
curred, Nov.  6,  in  a  factory  building  at  281- 
283  North  Sixth  Street,  Williamsburg,  New 
York  City,  in  which  there  was  a  total  absence 
of  any  provision  such  as  a  sprinkler  system, 
fire  drills  or  interior  signal  system  that  might 
have  tended  to  lessen  the  effects  of  the  dis- 
aster. That  the  casualities  were  not  greater 
was  due  to  the  fact  that,  being  a  half-holiday, 
the  usual  number  of  workers  were  not  in  the 
building. 

An  inspector  of  the  State  Industrial  Com- 
mission visited  the  building  in  January  and 
discovered  that  the  law  was  being  violated 
inasmuch  as  the  stairways,  walls  and  ceilings 
of  the  exits  were  not  fireproofed.  An  order 
to  remedy  the  defects  was  served  on  the  owner. 
In  February  it  was  not  complied  with.  Sev- 
eral months  passed  and  for  some  reason  no 
notice  of  the  violation  was  given  the  counsel 
of  the  State  Industrial  Commission  until  Sep- 
tember. Legal  steps  were  then  taken  to  inforce 
the  order,  with  the  result  that  only  three  days 
before  the  fire  the  owner  started  to  work  on 
building  fireproof  partitions. 

At  the  time  the  flames  were  first  discovered 
there  were  about  200  persons  in  the  buildings. 
In  the  first  two  floors,  which  were  occupied 
by  a  candy  manufacturing  establishment  con- 
ducted by  Mr.  and  Mrs.  Edward  L.  Diamond, 
the  owners  of  the  building,  a  very  small  per- 
centage of  the  working  force  was  on  hand. 
On  the  third  floor  there  were  about  60  persons, 
on  the  fourth  between  40  and  50  and  on  the 
top  floor  about  40.  The  first  sign  of  fire  came 
from  the  bottom  of  an  unused  elevator  shaft. 
Almost  simultaneously  flames  burst  out  on 
every  floor. 

At  first  the  occupants  made  for  an  unpro- 
tected stairway  that  ran  along  the  elevator 
shaft.  Escape  by  this  route  was  soon  cut  off 
by  the  stairway  catching  fire  between  the 
first  and  second  floor.  A  locked  trap  door  on 
the  fourth  floor  prevented  the  escape  of  many 
by  a  side  stairway. 

The  spread  of  the  flames  drove  the  workers 
back  toward  the  windows,  where  a  jam  oc- 
curred, and,  in  consequence,  a  panic.  Some 
made  their  way  down  the  one  fire  escape. 
But  even  here  the  flames  followed  and  envel- 
oped them.  Several  were  found  dead  on  its 
iron  platforms. 

The  known  dead  as  a  result  of  the  disaster 
number  eight  and  36  were  injured.  Besides 
there  are  a  number  of  missing,  so  the  casual- 
ties may  run  higher.  The  owners  of  the  build- 
ing were  arrested  and  later  released  on  bail. 
Investigations  are  in  progress  to  determine 
the  responsibility. 

There  was  no  sprinkler  system  in  the  build- 
ing, nor  was  there  an  interior  fire  alarm  sys- 
tem. The  testimony  and  findings  to  date  indi- 
cate a  total  absence  of  any  of  the  customary 
precautions  generally  recommended  for  such 
buildings. 

Ohio  River  Dam  Near  Steubenville 
Completed  and  Put  in  Operation 

Dam  10  in  the  Ohio  River,  about  a  mile 
above  Steubenville,  Ohio,  was  completed  and 
put  in  operation  Nov.  4.  The  total  cost  of  the 
construction  was  somewhat  over  a  million 
dollars. 
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Work   in  46th  Street  Cofferdam, 
New  York  City,  Well  Along 

The  excavation  for  the  two  slips  flanking 
New  York  City's  new  pier  at  Forty-sixth 
Street  and  the  North  River  will  soon  be  fin- 
ished. The  foundation  for  the  portion  of  the 
pier  within  the  cofferdam  is  more  than  half 
concreted,  and  the  space  between  the  outside 
concrete  walls  of  the  pier  foundation  is  largely 
backfilled  with  excavated  rock.  The  work  of 
concreting  the  south  wall  of  the  south  slip 
at  the  lower  end  of  the  cofferdam  is  also  well 
along.  As  soon  as  the  excavation  is  complete, 
the  back  walls  of  the  two  slips  will  be  con- 
creted, completing  the  work  which  requires 
pumping  the  cofferdam. 

The  rock  to  be  excavated  sloped  upward 
toward  the  shore,  and  as  soon  as  a  face  high 
enough  to  permit  their  use  was  reached,  six 


well  drills  were  installed.  These  drill  holes 
to  the  bottom  of  the  cut,  and  the  face  is  blown 
down  into  the  excavation  in  full-depth  sec- 
tions, as  in  quarry  work.  The  holes  are  not 
sprung,  however.  The  drills  are  shown  in  the 
accompanying  photographs. 

The  large  sound  stone  broken  out  are  used 
in  great  numbers  as  plum  stone  in  the  heavier 
concrete  sections.  They  are  washed  off  with 
a  hose  one  at  a  time  as  they  are  raised  by  the 
cranes  to  be  swung  into  place. 

The  pile  portion  of  the  pier  is  nearing  com- 
pletion, less  than  100  ft.  on  the  outer  end  re- 
maining to  be  driven.  This  part  of  the  work 
has  been  delayed  by  the  difficulty  of  obtaining 
the  85-ft.  piles  needed  for  the  river  end  of  the 
pier.  The  pier  is  being  built  for  the  Depart- 
ment of  Docks  and  Ferries  of  New  York  City. 
of  which  R.  A.  C.  Smith  is  commissioner  and 
C.   W.   Staniford  chief  engineer,  by  the   Hol- 


brook,  Cabot  &  Rollins  Corporation,  for  whom 
Daniel  Hughes  is  in  charge  as  superintendent 
under  Thomas  B.  Bryson.  A  description  of 
the  design  being  carried  out  under  this  con- 
tract will  be  found  on  page  120  of  the  Engi- 
neering  Record   for   Aug.    1,   1914. 


The  Bacon's  the  Thing 

The  frankest — and  rawest — expression  of 
pork-barrel  sentiment  we  have  heard  in  a  long 
time  is  this  from  the  Key  West  (Fla.)  Journal: 

"If  you  employed  a  man  at  a  salary  of 
$7,500  a  year  and  allowed  him  an  expense  ac- 
count in  addition,  you'd  expect  that  man  to 
produce  results,  wouldn't  you?  Florida  is  go- 
ing to  employ  a  man  to  represent  her  in  the 
United  States  Senate  next  year.  Let's  employ 
a   man   that  can  'produce.' " 

A  patriotic  citizen  of  Florida  whose  indigna- 


FACE  OF  ROCK  EXCAVATION  SHORTLY  AFTER  A  BLAST  AND  SOUTH  SLIP  WALL  IN  LOWER  CORNER  OF  COFFERDAM 
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tion  was  aroused  by  the  paragraph  asks  this 
pointed  question: 

"With  a  constituency  that  openly  and  shame- 
lessly gives  notice  that  he  is  to  be  employed 
to  'produce'  what  do  you  think  will  be  the  char- 
acter of  the  services  performed  by  a  Senator 
elected  with  this  understanding?" 

He  will  do  exactly  what  such  people  as  the 
editor  of  the  Journal  want  him  to  do.  He  will 
bring  home  all  the  "bacon"  he  can.  With  his 
eyes  closed  and  his  nose  clasped  tightly  be- 
tween two  fingers  he  will  vote  for  the  off-color 
projects  of  other  members  of  Congress  in  order 
to  get  all  the  cash  he  can  for  dams  in  Florida 
creeks  and  post-oflBice  buildings  in  Florida  vil- 
lages.— Collier's. 


Aluminum  Company  Takes  Over 
French  Holdings  in  Plant 

It  is  reported  that  the  Aluminum  Company 
of  America  has  taken  over  the  entire  French 
holdings  in  the  hydro-aluminum  plant  near 
Whitney,  N.  C,  which,  when  completed,  was, 
according  to  the  original  plan,  to  have  cost 
$10,000,000.  Formal  transfer  of  its  property 
is  said  to  have  taken  place  last  week.  It  is 
understood  that  the  new  company  will  carry 
the  construction  to  completion  at  once,  ex- 
pending for  the  purpose  several  millions  of 
dollars.  Work  on  the  plant  was  originally 
started  early  in  1914,  but  ceased  shortly  after 
the  European  war  broke  out. 


Unassembled   Examination   for  Illi- 
nois Waterways  Engineer 

Because  of  the  large  number  of  competent 
applicants  for  the  examination  for  waterways 
engineer  recently  announced  in  Illinois,  who 
found  it  impossible  to  attend  the  examination 
in  the  State,  the  Civil  Service  Commission  has 
postponed  the  examination  and  has  issued  a 
letter  reannouncing  it  under  different  condi- 
tions. The  substance  of  the  letter  is  as  fol- 
lows: 

It  has  been  decided  to  make  this  examination 
an  unassembled  one  as  far  as  the  written  por- 
tion is  concerned.  This  means  that  a  set  of 
questions  concerning  education,  training  and 
experience  will  be  mailed  to  each  applicant, 
which  is  to  be  filled  out  by  him  and  returned 
to  the  commission  at  Springfield  before  some 
date,  to  be  fixed  later.  This  information,  or 
examination,  will  be  subject  to  correction  by 
a  board  of  examiners. 

Those  whose  education  and  experience  indi- 
cate that  they  would  be  able  to  handle  the 
duties  of  the  waterways  engineer  will  be  di- 
rected to  assemble  at  some  convenient  point 
in  Illinois  for  a  personal  interview  with  the 
board  of  examiners. 

By  this  arrangement  persons  in  distant 
parts  of  the  country  will  be  enabled  to  take 
the  preliminary  portion  of  the  examination 
without  going  to  any  expense,  while  those  who 
succeed  in  this  preliminary  portion  may  make 
the  trip  with  a  reasonable  chance  of  being 
placed  on  the  eligible  list. 

The  questions  will  be  mailed  to  applicants 
Dec.  1. 

It  has  been  announced  by  the  new  water- 
ways commission  of  Illinois  that  action  will 
be  started  early  next  spring  on  the  deep 
waterway  through  the  State. 


News  of  Engineering  Societies 

The  Washington  Society  of  Engineers  will 
hold  a  banquet  Nov.  23  at  Rauscher's,  in  Wash- 
ington, D.  C. 

The  Montana  Institute  of  Municipal  En- 
gineers will  hold  its  annual  meeting  at 
Billings  Jan.  17-19,  1916.  Carl  C.  Widener  of 
Bozeman  is  secretary. 

The  Hydrated  Lime  Bureau  will  hold  its 
first  annual  meeting  at  the  Oliver  Building, 
Pittsburgh,  Dec.  1.  It  will  be  decided  upon  at 
the  meeting  whether  or  not  the  bureau  will  be 
continued.    In  case  it  is  decided  in  the  affirma- 


tive a  definite  program  will  be  determined 
upon  for  the  ensuing  year. 

The  Engineers'  Society  of  Western  Pennsyl- 
vania will  hear  Thomas  Fleming,  Jr.,  of  the 
firm  of  Chester  &  Fleming,  consulting  en- 
gineers of  Pittsburgh,  speak  on  "Improve- 
ments in  the  Art  of  Mechanical  Filtration"  at 
a  meeting  to  be  held  in  Pittsburgh  Nov.  16. 

The  Cleveland  Engineering  Society  will  hold 
a  special  meeting  Nov.  23  to  hear  W.  H.  Alex- 
ander, local  forecaster  of  the  U.  S.  Weather 
Bureau,  speak  on  "What  the  United  States 
Weather  Bureau  in  California  Is  Doing  for 
the  Benefit  of  the  Engineer." 

The  American  Society  of  Agricultural  En- 
gineers will  hold  its  annual  meeting  in  Chicago 
Dec.  28-30.  The  papers  to  be  presented  cover, 
'  among  other  subjects,  such  matters  as  farm 
conveniences,  including  water  and  sewerage 
systems,  drainage,  irrigation  and  farm  struc- 
tures. F.  M.  White  of  Madison,  Wis.,  is  secre- 
tary of  the  society. 

The  Colorado  Association  of  Members  of  the 
American  Society  of  Civil  Engineers  will  be 
addressed  this  evening  by  F.  C.  Steinhaur, 
superintendent  of  Denver  mountain  parks,  on 
"The  Construction  of  Automobile  Highways  in 
the  Mountain  Parks."  L.  R.  Hinman,  secre- 
tary, announces  that  hereafter  the  weekly 
noonday  lunches  are  to  be  held  at  Clarke's 
restaurant. 

The  Yale  Engineering  Association  held  its 
first  annual  meeting  in  New  Haven,  Conn.,  on 
Nov.  5.  The  meeting  was  addressed  by  E.  M. 
Herr,  president  of  the  association;  Russell  H. 
Chittenden,  director  of  the  Sheffield  Scientific 
School;  Arthur  T.  Hadley,  president  of  Yale 
University,  and  by  the  heads  of  the  engineer- 
ing faculties  of  the  school.  The  160  members 
present  visited  the  new  Mason  laboratory  of 
mechanical  engineering,  the  Hammond  labora- 
tory and  other  recent  additions  to  the  equip- 
ment of  the  School.  Lunch  was  served  in 
Memorial  Hall.  The  purpose  of  holding  the 
meeting  in  New  Haven  was  to  interest  the 
members  of  the  society  in  the  advancement  of 
engineering  education. 

The  Carnegie  Institute  of  Technology  of 
Pittsburgh  will  celebrate  Carnegie  Day  Nov. 
23  and  24. 


Personal  Notes 


H  .  W  .  M  u  D  G  E  ,  formerly  president  of  the 
Rock  Island  System  has  been  elected  president 
of  the  Denver  &  Rio  Grande  Railroad  succeed- 
ing B.  F.  Bush. 

Edward  S.  Ault,  formerly  connected 
with  the  Marion  Steam  Shovel  Company  of 
Marion,  Ohio,  has  been  appointed  city  engineer 
of  that  city. 

Walter  N.  Polakov  has  resigned  as 
superintendent  of  power  of  the  New  York, 
New  Haven  &  Hartford  Railroad  to  engage  in 
consulting  practice.  In  the  eighteen  months 
he  had  charge  of  the  operation  of  the  power 
plants  of  the  New  Haven  he  effected  a  saving 
of  25  per  cent  in  the  cost  of  electric  power. 
His  address  is  Revonnah  Manor,  Stamford, 
Conn. 

Lewis  W.  Baldwin,  formerly  general 
superintendent  of  all  lines  of  the  Illinois  Cen- 
tral Railroad  south  of  the  Ohio  River,  has  been 
appointed  general  manager  of  the  Central  of 
Georgia  Railway,  with  headquarters  at  Sa- 
vannah. He  was  graduated  from  Lehigh  Uni- 
versity in  1896  and  entered  railway  service 
in  the  engineering  department  of  the  Illinois 
Central.  He  was  appointed  track  supervisor 
in  1900  and,  in  the  following  year,  became 
roadmaster  of  the  Yazoo  &  Mississippi  Valley 
Railroad.  In  1902  he  returned  to  the  Illinois 
Central  in  a  similar  capacity  and,  in  1904, 
was  promoted  to  the  grade  of  trainmaster. 
Subsequently  he  served  as  superintendent  on 
subsidiary  lines.  He  attained  the  grade  of 
engineer,  maintenance-of-way  in  1910  and  that 


of  general  superintendent  in  the  early  part  of 
the  present  year. 

William  S.  Downs,  formerly  resi- 
dent engineer  in  charge  of  reservoir  construc- 
tion for  the  Hydroelectric  Company  of  West 
Virginia,  has  been  appointed  county  road  en- 
gineer for  Monongalia  County,  West  Virginia, 
to  have  charge  of  the  special  road  improve- 
ments in  Morgan  district,  for  which  there  is  a 
$300,000  bond  issue  available. 

Horace  M.  Bringhurst,  formerly 
supervising  draftsman  for  the  Port  of  Seattle 
Commission,  has  been  appointed  draftsman  for 
the  McClintic-Marshall  Company  of  Pitts- 
burgh, Pa. 

Hugh  M.  Wilson,  first  vice-president  of 
the  McGraw  Publishing  Company,  was  struck 
by  an  automobile  while  returning  from  the  city 
to  his  home  in  Scarsdale  on  the  evening  of 
Nov.  5.  The  machine  did  not  have  its  head- 
lights burning.  The  first  reports  of  the  acci- 
dent indicated  that  Mr.  Wilson  was  seriously 
hurt.  To  allay  the  anxiety  of  the  many 
friends  who  have  inquired  about  him  it  can 
be  said  that  while  his  injuries  are  painful  they 
will  not  incapacitate  him  for  any  great  length 
of  time. 

Paul  M.  Lincoln  has  resigned  from 
his  position  in  the  engineering  department  of 
the  Westinghouse  Electric  &  Manufacturing 
Company  to  devote  his  time  to  the  manufac- 
ture of  a  meter  which  he  has  recently  in- 
vented. Up  to  July  of  this  year  Mr.  Lincoln 
was  president  of  the  American,  Institute  of 
Electrical  Engineers. 

Lawrence  A.  Downs,  formerly  su- 
perintendent of  the  Kentucky  division  of  the 
Illinois  Central  Railroad,  has  been  appointed 
general  superintendent  of  all  lines  south  of 
the  Ohio  River,  with  headquarters  at  New 
Orleans.  He  was  graduated  from  Purdue 
University  in  1894  and  entered  railway  serv- 
ice in  1895  on  the  engineering  forces  of  the 
Vandalia  Railroad.  He  went  to  the  Illinois 
Central  in  1896  as  assistant  engineer  in  main- 
tenance and  construction.  In  1898  he  was  ap- 
pointed roadmaster  on  the  Amboy  division 
and,  in  1907,  he  became  assistant  chief  engfi- 
neer  of  maintenance-of-way.  He  attained  the 
grade  of  superintendent  in  1910. 

A  .  F  .  L  0  H  R  ,  formerly  connected  with  the 
Buckeye  Steel  Castings  Company,  has  been  ap- 
pointed deputy  county  engineer  of  Madison 
County,  Ohio. 

W.  G.  KiRCHOFFER,  sanitary  and  hy- 
draulic engineer  of  Madison,  Wis.,  and  con- 
sulting sanitary  engineer  to  the  State  Board 
of  Health  has  been  appointed  consulting  en- 
gineer for  the  department  of  the  State  engi- 
neer of  Wisconsin.  This  appointment  was 
noted  in  the  Oct.  30  issue  of  this  journal  but 
Mr.  Kirchoffer's  name  was  erroneously  spelled. 

A.  S.  Miller,  formerly  city  engineer  of 
Lake  City  and  county  surveyor  of  Columbia 
County,  Florida,  has  been  appointed  assistant 
engineer  for  the  State  Highway  Commission 
of  Iowa. 

R.  L.  Baldwin  has  resigned  from  the 
office  of  appraisal  engineer  for  the  State 
Utility  Commission  of  Missouri  to  become  as- 
sociated with  Burns  &  McDonnell,  consulting 
engineers,  of  Kansas  City.  Mr.  Baldvsdn,  whp 
is  a  graduate  of  Missouri  State  University, 
was  associated  with  the  same  firm  before  be- 
coming appraisal  engineer  for  the  utility  com- 
mission. He  held  the  latter  office  for  two 
years.  In  his  new  connection  he  will  have 
charge  of  the  firm's  electrical  work  and  of 
appraisals  of  electrical  and  other  utilities. 

-William  M.  Rumsey,  formerly  city 
engineer  of  San  Diego,  Cal.,  has  opened  oflBces 
in  the  Granger  Building,  San  Diego  to  engagre 
in  private  practice.  He  began  his  engineering 
work  in  1887  in  the  building  and  contracting 
field  and  has  since  been  engaged  principally 
in  irrigation  and  municipal  work.  He  was  in 
the  service  of  the  city  of  San  Diego,  as  assist- 
ant city  engineer  and  as  city  engineer  for  nine 
years. 
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C.  F.  LOWBTH,  chief  enjrineer  of  the 
Chicago.  Milwaukee  &  St  Paul  Railway,  has 
been  elected  a  member  of  the  engineering  com- 
mittee for  the  Western  group,  Presidents' 
Conference  Committee,  Federal  Valuation  of 
the  Railroads  in  the  United  States. 

F.  P.  Gilbert,  formerly  assistant  sani- 
tary engineer  on  the  forces  of  the  Maryland 
State  Department  of  Health,  has  been  ap- 
pointed assistant  superintendent  of  the  water 
and  sewerage  systems  of  Freehold,  N.  J. 

E .  H .  May,  formerly  assistant  on  the  en- 
gineering corps  of  the  Indianapolis  division  of 
the  Pennsylvania  Railroad  Lines  West  of 
Pittsburgh,  has  been  appointed  assistant  divi- 
sion engineer  of  the  Michigan  division  of  the 
Vandalia  Railroad,  with  oflBce  at  Logansport, 
Ind. 


Obituary  Notes 


New  Type  of  Transit  Has  Beveled 
Limb  and  One  Piece  Standard 

A  transit  that  includes  a  new  type  of  one 
piece  trussed  standard  and  a  beveled,  or 
"dished,"  limb  has  recently  been  put  on  the 
market  by  W.  &  L.  E.  Gurley  of  Troy,  N.  Y. 
The  standard  consists  of  a  solid  bronze  cast- 


T.  W.  M.  Draper,  civil  and  mining  en- 
gineer, of  New  York  City,  died  Nov.  8,  at  the 
age  of  sixty-one  years.  He  was  born  in  New 
York  and  was  educated  in  Germany  and  Swit- 
zerland. After  serving  as  a  volunteer  in  the 
Franco-Prussian  War,  he  returned  to  the 
United  States,  where  he  engaged  in  work  in 
Colorado.  Later  he  was  engaged  on  the  con- 
struction of  the  Atlantic  &  Danville  Railroad 
and,  during  the  Spanish-American  War,  served 
as  captain  of  engineers. 

WrLLiAM  F.  Allen,  who  devised  the 
present  method  of  computing  standard  rail- 
way time,  died  in  South  Orange,  N.  J.,  Nov.  9, 
at  the  age  of  sixty-nine  years.  He  entered 
railway  service  in  1862,  as  rodman  on  the 
Camden  &  Amboy  Railroad  and  rose  to  the 
grade  of  assistant  engineer  in  its  service.  In 
1868  he  became  resident  engineer  on  the  West 
Jersey  Railroad  and,  in  1872,  he  was  appointed 
assistant  editor  of  the  Official  Railway  Guide, 
Six  months  later  he  was  appointed  editor  of 
the  guide  and,  in  1914,  he  became  president 
of  the  National  Railway  Publication  Company 
which  publishes  it.  He  began  working  on 
standard  time  reckoning  for  railroads  in  1881 
and  to-day  the  plan  he  devised  is  in  use 
throughout  the  continent.  In  1875  he  assisted 
in  the  founding  of  the  American  Railway 
Association  and,  at  the  time  of  his  death,  he 
was  its  general  secretary  and  treasurer. 

Eben  R.  Dyer,  superintendent  for  the 
last  fifty  years  of  the  Portland  (Maine) 
Water  Company  and  the  Portland  Water  Dis- 
trict, died  Nov.  8. 

Civil  Service  Examinations 

New  York. — In  the  open-competitive  ex- 
aminations to  be  held  within  the  State  Dec.  11 
it  is  announced  that  application  forms  must  be 
duly  executed  and  filed  with  the  Civil  Service 
Commission,  Albany,  by  Dec.  1,  and  that  no 
form  will  be  sent  from  the  office  after  Nov.  29. 
Furthermore,  it  is  stated  that  in  writing  for 
forms  the  position  for  which  the  form  is  de- 
sired should  be  particularly  specified. 

Among  the  positions  for  which  examinations 
are  to  be  held  are  those  for  junior  engineer, 
grade  7,  salary  from  $1,201  to  $1,500  a  year; 
junior  assistant,  engineering  department,  sal- 
ary from  $901  to  $1,200;  structural  draftsman, 
salary  same  as  junior  engineer,  and  junior 
draftsman,  salary  same  as  junior  assistant. 

E^ch  of  these  positions  requires  technical 
training,  the  two  superior  ones  especially.  Ex- 
perience up  to  two  years  gives  any  candidate 
for  the  lower  positions  who  has  met  the  other 
requirements  preference,  and  is  required  of 
those  candidates  who  take  the  examinations 
for  the  higher  positions,  unless  they  have  had 
a  certain  definite  college  or  university  tech- 
nical education.  The  age  limit  for  the  smaller 
jobs  is  20  years,  that  for  the  other  two  being 
21  years.  Non-residents  are  permitted  to  take 
examinations  for  any  of  these  positions,  but 
will  be  subject  to  the  civil  service  regiilation, 
giving  residents  of  the  State  preference. 


An  installment  has  been  operating  for  more 
than  two  months  in  the  home  of  Charles  S. 
Denman,  manager  of  the  Des  Moines  Water 
Company.  R.  N.  Kinniard,  chief  engineer  of 
the  water  company,  is  chief  engineer  and  man- 
ager of  the  Des  Moines  Refining  Company, 
which  will  handle  the  zeolite.  He  states  that 
it  is  entirely  feasible  to  soften  the  entire  water 
supply  of  Des  Moines  but  that  probably  the 
consumers  would  not  stand  for  the  additional 
cost,  75  cents  to  $1  annually.  Plants  for  resi- 
dences can  be  installed,  however,  for  from 
$150  to  $500. 


How  England's  Export  Trade  Is 
Fostered  and  Directed 

In  the  recent  publication  of  the  Bureau  of 
Foreign  and  Domestic  Commerce,  Department 
of  Commerce,  describing  the  system  consti- 
tuting the  commercial  activity  of  the  United 
Kingdom  and  the  methods  and  manner  in 
which  the  Government  fosters  and  directs 
trade  expansion,  Archibald  J.  Wolfe,  the  au- 
thor, who  personally  investigated  the  work, 
has  included  lists  of  British  chambers  of  com- 
merce, c'iscussions  of  their  organizations  and 
functions  and  accounts  of  State-aid  methods 
to  trade  and  manufacturers'  and  employers' 
associations.  The  booklet,  which  is  entitled 
"Commercial  Organization  in  the  United 
Kingdom,"  and  contains  53  pages,  may  be  ob- 
■  tained  by  applying  to  the  Superintendent  of 
Documents,  Washington,  D.  C.,  sending  five 
cents  and  asking  for  pamphlet  102,  Special 
Agents'  series. 


BEVELED  LIMB  A  FEATURE  OF  THIS  TRANSIT 

ing,  said  to  be  of  perfectly  balanced  sym- 
metry. The  limb  is  hollow  and  ribbed,  in- 
creasing in  depth  from  the  outer  edge  toward 
the  spindle  and  socket.  The  plate  is  heavily 
ribbed. 


Water   Softening  Zeolite   Found   in 
Black  Hills 

Following  the  discovery  of  a  water  soften- 
ing zeolite  in  the  Black  Hills,  North  Dakota, 
and  a  year  of  experiments,  a  company  has 
been  formed  in  Des  Moines,  Iowa,  to  place  it 
on  the  market  under  the  name  of  Refinite. 
The  material  is  reduced  to  particles  about  the 
size  of  rice  grains  and  then  put  through  a 
bake  oven.  It  is  used  as  a  filtering  media  in 
a  simple  mechanical  filter.  After  a  definite 
quantity  of  lime  and  magnesia  has  been  stored 
up  a  solution  of  common  salt  is  passed  through 
the  filter  to  restore  the  water  softening  proper- 
ties of  the  zeolite.  ' 


Saw  for  Cutting  Heavy  Timbers 
Can  Be  Moved  on  the  Job 

For  cutting  heavy  timbers  to  be  used  in  the 
construction  of  trestles,  cofferdams,  mill  build- 
ings and  work  of  like  character  requiring  a 
large  size  power  saw,  a  30-in.  portable  swing 
cut-off  saw  has  been  placed  on  the  market. 
The  saw  can  be  easily  moved  around  the  job — 
the  entire  apparatus  weighing  1800  lb.  Power 
is  furnished  by  a  6-hp.  engine.  The  saw  which 
is  hung  on  a  swinging  steel  frame  is  pulled  by 
the  operator  through  the  timber  to  be  cut.  In 
the  accompanying  photograph  the  guard  which 
is  furnished  for  the  saw  has  been  removed  so 
that  the  method  of  operation  can  be  more 
easily  illustrated.  The  new  machine  is  manu- 
factured by  the  C.  H.  &  E.  Manufacturing 
Company,  Milwaukee. 


SAW  BEING  SWUNG  INTO  POSITION  BY  OPERATOR— SAW  GUARD  REMOVED  TO  SHOW  OPERATION 
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Getting  What 
You  Specify- 


'V. 
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EVERY  ARCHITECT  AND  STRUCTURAL 
ENGINEER  KNOWS  the  superlative  qualities  of 
sound,  dependable  Southern  Yellow  Pine  used  as 
beams,  studding,  sills,  sleepers,  joists,  girders, 
trusses,  columns — in  heavy  construction  of  every 
character. 

NO  OTHER  MATERIAL  combines  in  such  a 
happy  degree  and  in  such  perfect  proportion  the 
properties  of  cross-breaking  strength,  resistance  to 
impact,  strength  under  compression,  and  resistance 
to  shear. 

THE  ONLY  INSTANCES  where  Southern  Yellow 
Pine  timbers  have  failed  under  legitimate  maximum 
w^orking  stresses  have  been  v^here  inferior  grades  of 
material  have  been  substituted  for  material  speci- 
fied. 

UNDER  THE  NEW  RULES  for  standardizing  sizes 
and  grades  in  Southern  Yellow^  Pine  timbers, 
recently  perfected  and  adopted  by  the  Southern 
Pine  Association,  grading  is  reduced  to  an  exact 
mathematical  calculation  and  assured  absolute 
dependability  in  quality.  That  means  the  complete 
elimination  of  future  uncertainty  in  specifying 
Southern  Yellow^  Pine  for  exacting  use. 

THE  SOUTHERN  PINE  ASSOCIATION'S  MAN- 
UAL OF  STANDARD  WOOD  CONSTRUC- 
TION, revised  and  enlarged,  with  new  Grading 
Rules,  Building  Codes,  Working  Formulae,  Effects 
of  Creosoting,  etc.,  is  now^  in  press  and  practically 
ready  for  delivery.     Send  for  your  copy. 


Southern  Pine  Association 

New  Orleans 
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The  Pennsylvania  Electrification 

IT  is  to  be  expected  that  any  innovation 
will  be  tried  first  either  under  compul- 
sion or  where  its  advantages  are  most  mani- 
fest. Railway  electrification  came  in  the 
United  States  first  as  a  solution  of  difficult 
terminal  problems  where  smokeless  oper- 
ation was  essential.  Then  came  the  appli- 
cation to  trunk-line  divisions  with  heavy 
gradients.  Following  the  same  rule,  the  de- 
termination to  electrify  certain  branches  of 
the  Pennsylvania  Railroad  in  the  Philadel- 
phia territory  rested  upon  a  special  advan- 
tage, and  not  upon  the  economy  under  en- 
tirely normal  conditions.  As  was  well  set 
forth  in  the  last  issue  of  the  Engineering 
Record,  page  590,  increased  capacity  in  the 
Broad  Street  Station  was  imperative.  The 
alternatives  were  electrification  and  costly 
alteration  of  the  terminal.  The  latter  would 
mean  a  large  addition  to  capital  cost,  and 
represent  an  investment  necessarily  unpro- 
ductive. The  adoption  of  electrification,  on 
the  other  hand,  on  account  of  saving  in  op- 
erating costs,  is  in  part,  at  least,  self-sus- 
taining. The  saving  will  be  sufficient,  when 
compared  with  the  cost  of  operation  under 
steam,  to  pay  interest  on  the  additional  in- 
vestment. One  is  tempted  to  speculate 
upon  the  period  which  will  intervene  before 
the  entire  Philadelphia  district  of  the  Penn- 
sylvania is  electrified,  and  then,  letting  loose 
a  bit  on  one's  imagination,  to  ask  whether, 
when  this  electrification  is  accomplished, 
electrical  operation  between  Philadelphia 
and  New  York  is  not  a  logical  and  quite  an 
immediate  step. 

Artistic  City  Bridges 

ENCOURAGING  are  the  signs  that  city 
departments  are  giving  more  considera- 
tion than  formerly  to  the  architectural 
treatment  of  bridges  and  other  civic  struc- 
tures. Some  cities,  fortunately,  have  long 
given  adequate  study  to  their  bridges,  and 
an  account  of  some  recent  work  in  Phila- 
delphia, on  page  598  of  the  last  issue,  not 
only  gives  typical  features  of  several 
bridges  but  shows  that  the  Bureau  of  Sur- 
veys of  that  city  is  still  improving  on  the 
practice  which  as  many  as  10  years  ago 
made  its  concrete  bridges  notable  for  gen- 
eral appearance  and  finish.  It  is  signifi- 
cant that  there  is  employed  in  the  bridge 
division  an  "architectural  bridge  drafts- 
man" who  devotes  his  whole  time  to  mak- 
ing comparative  studies  of  possible  archi- 
tectural treatments  of  structures.  Not 
only  are  the  structures  themselves  designed 
to  be  pleasing,  but  the  surroundings  when- 
ever possible  are  given  consideration.  A 
small  expenditure  for  the  sodding  of  em- 
bankments, and  the  planting  of  trees  and 
shrubs,  gives  a  finishing  touch  that  sets 
off  the  structural  work.    It  has  been  found 


in  Philadelphia  that  the  public  apprecia- 
tion of  these  structures  is  keen.  It  would 
not  be  possible  to  impose  on  any  group  of 
Philadelphians  an  ugly  bridge  of  the  old 
type,  because  they  have,  during  some  10 
years,  been  educated  to  higher  standards 
by  actual  examples.  The  appreciation  of 
the  working  classes  is  just  as  keen,  too, 
as  that  found  in  wealthier  sections.  The 
thought  that  "anything"  will  do  for  a  mill 
district  and  that  handsome  bridges  are 
only  for  boulevards  has,  therefore,  been  re- 
jected. Pleasing  treatment  adds  but  little 
to  the  cost  of  a  structure.  What  it  adds 
to  the  tone  of  a  neighborhood — as  an  in- 
spiration for  better-kept  yards  and  homes 
— cannot  be  computed,  but  the  result  un- 
questionably is  very  large. 

Realizing  on  Engineering  Assets 

IT  WOULD  seem  that  the  best  advertis- 
ing a  railroad  company  can  do  is  to  ex- 
ploit those  of  its  engineering  achievements 
and  precautions  which  make  for  the  safety 
and  comfort  of  its  passengers.  Railroad 
publicity,  however,  has  been  in  the  hands 
of  those  who  love  florid  language,  suitable 
only  for  lavishing  upon  the  road's  scenic 
wonders  and  on  the  elaborate  equipment  of 
its  limited  trains.  With  the  "safety  first" 
movement  vigorous,  progressive  roads  can 
make  much  capital  out  of  their  engineering 
and  management  policies  and  achievements. 
The  Southern  Pacific  is  vigorously  adver- 
tising its  success  in  winning  the  Harriman 
safety  medal,  while  the  Pennsylvania  is 
using  the  menu  cards  in  its  diners  for  little 
preachments  on  its  practice  for  insuring 
safe  drinking  water  on  trains,  its  policy 
with  regard  to  steel  cars,  and  the  construc- 
tion and  maintenance  standards  which  pro- 
duce its  wonderful  roadbed  and  track.  Just 
now  the  Lackawanna  is  telling  the  East 
about  the  wonders  of  its  new  cut-off  and 
of  the  giant  Tunkhannock  viaduct.  With 
pardonable  enthusiasm  it  characterizes  the 
structure  as  the  "Ninth  Wonder  of  the 
World,"  thus  catching  the  fleeting  atten- 
tion of  a  busy  public.  Moreover  its  re- 
vised time-tables,  made  necessary  by  the 
shortened  schedule  over  the  new  line,  de- 
votes three  pages  to  pictures  and  a  de- 
scription of  the  engineering  marvels  of  the 
new  route.  Even  the  most  careless  reader 
cannot  but  feel  that  here,  with  massive 
structure,  wide  cuts  and  no  grade-cross- 
ings, there  must  be  a  safer,  better  railroad. 
Without  doubt  engineers  are  partly  re- 
sponsible for  the  lack  of  appreciation  on 
the  part  of  railroad  publicity  departments 
of  the  engineering  advantages  of  their 
lines.  The  publicity  man  is  not  able  to 
grasp  engineering  facts  in  engineering 
language;  they  must  be  translated  for  him, 
and    their    importance    made    striking    by 


means  of  comparison  with  common  objects 
and  experiences.  A  little  effort  on  the  part 
of  engineers  in  this  direction  would  un- 
doubtedly redound  to  the  benefit  of  their 
systems  in  an  advertising  way  and  would 
also  help  to  emphasize  the  importance  of 
the  engineer's  work. 

Coroner's  Jury  Exonerated  ■  L, 

THE  jury  which  investigated  the  collapse 
of  subway  decking  on  Seventh  Avenue 
in  New  York  City  should  not  be  confused 
with  the  average  coroner's  jury.  The  Engi- 
neering Record  has  been  reliably  informed 
that  its  editorial  comment  of  Nov.  6  on  the 
findings  of  this  jury  was  at  fault  in  sug- 
gesting something  of  the  kind.  As  a  matter 
of  fact,  hastily  as  the  jury  was  assembled, 
it  was  drawn  from  a  panel  including  many 
of  the  best-known  engineers  in  the  city, 
more  than  one  of  whom  served  (with  con- 
tractors, architects,  and  professional  men) 
on  the  jury.  It  is  interesting  to  note  that 
the  strong  impression  was  made  on  the  jury 
by  the  evidence,  according  to  one  of  these 
engineers,  that  the  street-railway  car  which 
fell  into  the  cut,  causing  most  of  the  deaths, 
had  no  business  where  it  was  at  the  time 
of  the  blast.  The  impression  created  by  the 
evidence  was  that  this  car  had  overrun  a 
red  flag  in  an  attempt  to  get  by  before  the 
blast  was  fired,  and  had  been  traveling  at 
too  high  a  speed  in  approaching  the  block. 
Rather  than  indict  the  motorman  or  the 
blasting  foreman  for  what  the  jurymen  felt 
to  be  a  public  fault,  allowed  constantly  to 
pass  unchallenged  by  the  city  administra- 
tion, the  verdict  recommended  that  in  fu- 
ture traffic  be  barred  from  temporary  street 
decking  when  blasts  are  fired.  It  should 
be  said  in  justice  to  the  jury  that  it  did 
not  censure  the  fire  department  for  failing 
to  enforce  the  use  of  blasting  mats,  but  for 
failure  of  its  inspectors  to  specify,  as  is 
provided  by  ordinance,  the  maximum  quan- 
tity of  dynamite  per  ton  of  rock  which 
would  be  safe  in  the  rock  being  excavated 
at  the  scene  of  the  accident.  The  view  in 
which  the  jurors  finally  concurred  held  that 
had  such  a  maximum  limit  been  set,  it  would 
have  been  proper  to  indict  the  blasting  fore- 
man. This  man  testified  that  each  hole  was 
loaded  with  two  and  one-half  times  the 
quantity  of  dynamite  that  he  had  used  in 
firing  previous  rounds  in  the  same  heading. 
Even  this  testimony  failed  to  account  for 
all  of  the  twenty-five  sticks  which  were 
taken  from  the  powder  house  on  the  morn- 
ing of  Sept.  22.  Why  the  holes  in  this  par- 
ticular round  were  loaded  so  heavily  the  evi- 
dence did  not  clearly  disclose.  The  jury 
concluded,  however,  that  the  law  empow- 
ered the  inspectors  of  the  fire  department 
to  fix  a  safe  upper  limit  for  the  proportion 
of  dynamite  to  rock  in  the  various  subway 
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cuts.  Therefore,  since,  according  to  the 
evidence,  the  inspectors  had  not  done  this, 
it  was  held  that  they  were  at  fault  and  they 
were  censured  accordingly. 


Two  Road  Meetings  or  One 

DISCUSSION  of  the  decision  of  the 
American  Road  Builders'  Association  to 
hold  a  convention  next  January  or  Feb- 
ruao',  which  appears  elsewhere  in  these 
columns,  naturall>'  prompts  the  inquiry 
whether  one  or  two  road  congresses  will  be 
held  in  future.  As  those  interested  in  high- 
way matters  know,  the  Engineering  Record 
has  consistently  urged  that  there  be  only 
one  national  road  congress  each  year.  That 
policy,  if  adopted,  would  mean  a  consider- 
able saving  for  engineers,  highway  depart- 
ments and  manufacturers.  Moreover,  with 
the  rapid  increase  of  local  highway  meet- 
ings the  educational  work  is  being  well 
handled,  and  more  than  one  national  meeting 
is  not  called  for.  Then,  too,  one  large  meet- 
ing would  be  sufficient  for  the  exchange  of 
views  between  experts.  From  every  angle 
a  single  national  meeting  is  desirable  and 
soflScient. 

Practically,  however,  the  attainment  of 
any  permanent  agreement  between  the 
American  Highway  Association  and  the 
American  Road  Builders'  Association  seems 
to  be  impossible.  Their  joint  effort  at  Oak- 
land was  discouraging..  The  meeting  was 
only  a  shadow  of  what  a  national  highway 
congress  should  be.  Antagonistic  personali- 
ties in  the  two  associations,  the  desire  of 
those  in  the  management  of  both  to  wield  an 
influence  in  the  highway  movement,  and  the 
lack  of  "backbone"  on  the  part  of  both  engi- 
neers and  manufacturers,  who  time  and 
again  have  declared  that  they  would  only 
attend  one  meeting,  make  any  effective  and 
lasting  unification  impossible. 

While  the  Engineering  Record  still  holds, 
and  will  maintain,  that  a  single  national 
meeting  (with  many  local  meetings  by  State 
and  county  organizations)  is  ample  for  all 
needs,  it  will  cease  for  the  practical  reasons 
cited  to  advocate  the  policy.  Contemplating, 
however,  the  reasons  for  abandoning  the 
policy  one  cannot  suppress  a  cynical  and 
critical  feeling  toward  those  whose  nar- 
rowness has  prevented,  and  still  prevents, 
the  adoption  of  the  better  plan. 


The  Spirit  of  the  Agreement 

ANNOUNCEMENT  has  been  made  that 
the  American  Road  Builders'  Associa- 
tion will  hold  a  convention  in  January  or 
February  next,  either  at  Cleveland  or  Pitts- 
burgh. This  action,  it  seems  to  the  Engi- 
neering Record,  is  a  violation  of  the  spirit 
of  the  agreement  made  between  the  Road 
Builders'  Association  and  the  American 
Highway  Association  when  the  Pan-Ameri- 
can Road  Congress  was  organized.  The 
agreement  was  that  the  individual  conven- 
tions of  these  two  associations  were  to  be 
abandoned.  It  appears  that  there  was  no 
written  agreement  as  to  just  which  con- 
ventions should  not  be  held.  Apparently, 
therefore,  there  will  be  wide  diversity  of 
opinion  regarding  the  action  of  the  Road 
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Builders'  Association.  Certainly,  however, 
it  was  the  belief  of  this  journal  that  the 
conventions  of  what  might  be  called  the 
1915-16  convention  season  were  to  be 
abandoned.  It  is  inconceivable  that  the 
American  Highway  Association  would  have 
agreed  to  the  Oakland  congress  plan  had 
it  suspected  that  the  abandonment  of  the 
Road  Builders'  December  convention  was  to 
be  followed  by  a  January  or  February 
meeting. 

The  Road  Builders  contend  that  for  some 
years  they  have  been  considering  the  ad- 
visability of  transferring  their  convention 
from  December  to  January  or  February, 
arguing  that  in  the  dead  of  winter  engi- 
neers and  contractors  are  sure  to  be  free 
from  field  duties  and  will  thus  be  able  to 
attend  the  meeting.  Had  they  determined 
not  to  make  the  change  until  the  season  of 
1916-17,  an  interval  of  17  months  would 
have  elapsed  between  the  Pan-American 
Road  Congress  at  Oakland  and  their  1917 
convention.  Such  an  interval,  manifestly, 
was  undesirable,  and  the  directors  of  the 
association  therefore  determined  to  take  ad- 
vantage of  this  prospective  long  interval  to 
hold  a  meeting  in  February  of  next  year. 
Without  a  doubt  the  directors  are  sincere  in 
their  belief  that  their  action  is  not  a  viola- 
tion of  the  agreement  between  the  two  asso- 
ciations. 

In  this  view,  however,  the  Engineering 
Record  cannot  share.  While  it  appreciates 
the  advantages  to  the  Road  Builders'  As- 
sociation of  the  January  or  February  meet- 
ing, it  holds  that  it  was  unfortunate  to 
make  the  change  at  the  present  time  when 
the  association  was  bound  by  relations  with 
the  American  Highway  Association.  To 
say  the  least,  the  move  has  been  an  un- 
fortunate one.  Technically  the  Road  Build- 
ers (in  the  absence  of  written  documents) 
may  be  entirely  within  their  rights.  It  is 
hard,  however,  to  square  the  abandonment 
of  a  December  convention  and  the  holding 
of  a  February  meeting  with  the  spirit  of 
the  agreement  with  the  Highway  Asso- 
ciation. 
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Philadelphia  Engineers  Know  How 

SIXTEEN  HUNDRED  new  members  in 
4Vv  days — such  is  the  record  that  the 
Engineers'  Club  of  Philadelphia  has  set  up 
for  the  emulation  and  inspiration  of  engi- 
neering clubs  and  societies  throughout  the 
country.  Starting  on  Monday  morning, 
Nov.  8,  with  551  members,  the  membership 
rose  by  noon  of  Friday,  Nov.  12,  to  2127, 
making  the  Philadelphia  organization  the 
largest  local  body  of  engineers  in  the  United 
States,  exceeding  even  the  New  York  Engi- 
neers' Club.  Since  the  close  of  the  cam- 
paign over  200  additional  applications  have 
been  secured,  bringing  the  total  to  nearly 
2350  members. 

The  story  of  organization,  team-work  and 
enthusiasm  is  partially  told  in  the  news 
pages  of  this  issue.  Little  is  said,  though, 
about  the  sacrifices  that  must  have  been 
made  by  team  captains  and  their  men,  for 
only  individual  recital  of  methods  could  con- 
vey an  adequate  idea  of  the  energy  required 
to  attain   and   surpass  the  predetermined 


mark — 1000  new  members.  The  imagina- 
tion and  experience  of  the  reader  must  be 
left  to  visualize  the  work  that  was  done  in 
those  41/2  strenuous  days. 

One  cannot  suppress  a  feeling  of  pride 
that  an  engineering  organization  has  had 
the  vision,  the  courage  and  the  ability  to 
attempt  such  a  campaign.  Engineering 
associations  are  accustomed  to  proceed  along 
conservative  lines.  Campaigns  and  adver- 
tising are  taboo.  They  are  believed  to  be 
out  of  harmony  with  the  dignity  of  the 
organization.  The  profession  at  large, 
therefore,  owes  a  debt  of  gratitude  to  the 
Philadelphia  club  for  daring  to  depart  from 
the  beaten  path  and  take  the  chance  of  in- 
viting censure  and  criticism.  Be  it  re- 
corded, though,  that  despite  the  whirlwind 
character  of  the  campaign,  it  did  not  clash 
with  the  dignity  and  standing  of  the  club. 
No  adverse  criticism  has  been  deserved  and 
none  has  come.  Instead,  there  is  a  quiet 
pride  of  accomplishment,  a  new  sense  of  the 
possibilities  of  the  organization,  a  closer 
fellowship  on  account  of  the  intimate  con- 
tact— and  contest — between  the  campaign- 
ers. The  club  has  demonstrated  that  pub- 
licity methods  can  be  used  without  detri- 
ment— aye,  with  great  gain — to  the  organ- 
ization. 

The  club  members  are  not  unmindful,  too, 
of  the  obligations  which  the  larger  mem- 
bership entails.  The  club,  fortunately,  is  not 
content,  as  are  some  engineers'  clubs,  to  be 
merely  a  social  organization,  furnishing  a 
place  for  the  members  to  entertain  their 
guests  and  to  be  entertained.  It  believes  it 
has  a  mission  to  further  the  interests  of 
the  profession  and  such  civic  interests  as 
are  of  an  engineering  character.  Its  par- 
ticipation last  year  in  the  discussion  on  the 
desirability  of  licensing  engineers  in  Penn- 
sylvania is  an  example  of  the  work  it  aims 
to  do.  With  the  ability  and  energy  dis- 
played in  the  campaign  and  with  the  large 
addition  to  membership,  one  may  confidently 
expect  the  club  to  initiate  and  successfully 
carry  through  plans  in  every  way  worthy  of 
its  position  as  the  largest  engineering  club 
in  the  country.  It  was  apparent  at  the 
closing  luncheon  that  while  there  was  pride 
in  the  total  membership  resulting  from  the 
campaign,  numbers  were  considered  not  as 
an  end  but  as  a  means  for  increasing  the 
club's  ability  to  serve  the  profession  and 
the  community. 

One  of  the  very  noticeable  features  of  the 
campaign,  and  one  that  deserves  emulation 
generally,  was  the  effort  made  to  secure  the 
applications  of  the  most  prominent  engi- 
neers in  Philadelphia,  particularly  of  those 
who  have  been  graduated  into  executive 
work  and  on  this  account  have  largely  lost 
their  touch  with  engineers  and  with  things 
engineering.  In  this  effort  the  campaigners 
were  singularly  successful.  One  can  safely 
predict  that  if  the  club  is  able  to  secure  the 
active  work  of  these  men,  whose  advance- 
ment is  an  assurance  of  their  broader  vision 
and  great  ability,  its  possibilities  for  accom- 
plishment will  be  immeasurably  increased. 
Without  doubt  the  Philadelphia  club's 
campaign  methods  will  be  closely  studied  by 
engineering  societies  throughout  the  coun- 
try. Much  can  be  learned  from  its  efforts. 
Aside  from  the  very  apparent  advantage  of 
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larger  membership,  no  small  value  should  be 
placed  upon  the  greater  confidence  which 
the  result  has  given  the  members  and  the 
closer  fellowship  resulting  from  the  work. 
The  publicity  in  the  daily  press,  too,  has  un- 
doubtedly given  the  club  a  wider  influence. 

Other  organizations  may  feel  that  the 
time  for  a  similar  effort  is  not  ripe.  In  one 
particular,  however,  local  clubs  generally 
can  at  once  follow  the  lead  of  the  Philadel- 
phia organization — in  bringing  about  an 
affiliation  between  the  local  branches  of  the 
various  national  engineering  societies.  In 
fact,  it  was  this  affiliation  between  the  local 
associations  of  members  of  the  national 
bodies  which  led  logically  to  this  greater 
step  of  an  enlarged  and  more  powerful 
Engineers'  Club.  Some  other  cities  have 
been  working  on  the  affiliation  plan.  St. 
Louis  has  progressed  far,  and  without  a 
doubt  the  possibilities  elsewhere,  while  nec- 
essarily smaller  than  in  the  third  city  of 
the  country,  are  still  very  large. 

The  Engineers'  Club  of  Philadelphia  is  to 
be  heartily  congratulated  on  the  success  of 
its  campaign,  and  even  more  so  on  the  pos- 
session of  a  membership  undaunted  by  a 
big  idea. 


Freedom  to  Choose  Customers 

THERE  is  a  lot  of  comfort  for  many 
manufacturers  in  the  decision  of  the 
United  States  Court  of  Appeals  for  the 
Second  Circuit  in  the  cream  of  wheat  case. 
This  is  the  first  case  of  its  kind  that  has 
been  decided  since  the  enactment  of  the 
Clayton  law,  and  those  who  assumed  that 
that  law  would  operate  to  destroy  all  liberty 
in  the  choosing  of  customers,  although  pur- 
porting to  grant  this  right,  may  now  take 
heart.  The  case  of  the  Great  Atlantic  & 
Pacific  Tea  Company  vs.  the  Cream  of 
Wheat  Company  was  dismissed  by  Judge 
Hough  of  the  United  States  District  Court 
for  the  Southern  District  of  New  York  last 
July.  The  tea  company  complained  that  the 
refusal  to  supply  it  with  cream  of  wheat 
was  an  illegal  discrimination,  based  upon 
objection  to  the  act  of  the  tea  company 
in  selling  cream  of  wheat  below  the  adver- 
tised price.  Judge  Hough's  decision  was  so 
sweepingly  and  emphatically  adverse  to  this 
contention  that  cautious  counsel  advised 
their  clients  not  to  assume  that  it  would  be 
upheld  on  appeal.  Judge  Hough's  decision 
from  the  manufacturer's  point  of  view  was 
apparently  too  good  to  be  true. 

Judge  Hough  has  now  not  only  been  up- 
held, but  the  Court  of  Appeals  seems  to  have 
been  infected  with  some  of  the  spirit  that 
characterized  the  decision  below.  Judge 
Lacombe,  for  example,  remarks  in  his 
opinion :  "We  had  supposed  that  it  was 
elementary  law  that  a  trader  could  buy  from 
whom  he  pleased  and  that  his  selection  of 
seller  and  buyer  was  wholly  his  own  concern. 
It  is  part  of  a  man's  civil  rights  that  he  is  at 
liberty  to  refuse  business  relations  with  any 
person  whomsoever,  whether  the  refusal 
rests  upon  reason  or  is  the  result  of  whim, 
caprice,  prejudice  or  malice." 

That  seems  plain  enough,  and  after  read- 
ing it  the  layman  may  wonder  what  has 
been  bothering  the  manufacturer  with  re- 
spect to  his  liberty  to  sell  or  to  refuse  to 


sell  his  products  as  he  might  see  fit.  Whim, 
caprice,  prejudice  and  malice,  collectively, 
seem  to  be  fairly  inclusive  of  the  motives — 
now  legally  approved — that  might  induce  a 
producer  to  refuse  to  sell  to  a  given  cus- 
tomer. But  it  must  not  be  forgotten  that 
the  court  has  not  said  that  a  refusal  to  sell 
is  justified  if  the  purpose  or  result  of  such 
refusal  is  to  create  unreasonable  monopoly 
and  restraint  of  trade.  The  two  decisions 
are  so  worded  that  this  important  fact  may 
be  overlooked.  We  may  act  on  caprice  or 
malice,  but  restraint  of  trade  is  still  for- 
bidden. 

It  is  an  unavoidable  consequence  of  the 
rulings  in  the  cream  of  wheat  case  that  the 
burden  of  proof  to  show  an  improper  motive 
in  the  choosing  of  customers  will  hereafter 
lie  heavily  upon  the  plaintiff  or  prosecu- 
tion. Under  a  reasonable  application  of 
Judge  Hough's  and  Judge  Lacombe's  de- 
cisions, it  would  seem  that  every  assumption 
is  in  favor  of  the  defendant  and  that  it  will 
devolve  on  complainants  to  prove  that  ob- 
jectionable actions  are  not  due  to  caprice 
but  are  plainly  dictated  by  a  desire  to  re- 
strain trade.  For  some  years  we  have 
had — with  the  notable  exception  of  the  an- 
nouncement of  the  rule-of-reason  doctrine — 
a  long  line  of  decisions  the  effect  of  which 
was  to  sharpen  the  teeth  of  our  anti-trust 
laws  and  almost  to  create  panic  among  those 
who  wanted  to  obey  the  law,  whatever  it 
was,  and  at  the  same  time  conduct  their 
business  successfully.  The  cream  of  wheat 
decision  represents  a  decided  reaction  from 
strict  construction  of  anti-monopoly  laws, 
at  least  so  far  as  the  important  matter  of 
choosing  customers  is  concerned. 


Engineering  Problems  of  the 
Submarine 

THE  European  war  has  directed  upon  the 
submarine,  owing  to  a  few  sensational 
exploits,  a  degree  of  attention  which  is  per- 
haps not  altogether  its  due.  It  is  not 
known  accurately  how  large  a  number  of 
submarines  Germany  had  at  the  beginning 
of  the  war,  nor  indeed  how  many  have  been 
added,  but  neither  number  is  a  very  great 
one,  and  there  are  evidences  that  the  total 
has  been  greatly  reduced  by  an  active  cam- 
paign of  trapping  and  sniping. 

To  secure  the  merit  of  invisibility  when 
prowling  about,  the  submarine  sacrifices 
speed  to  a  degree  which  is  a  very  serious 
handicap.  The  two  weak  points  in  general 
design  are,  therefore,  the  power  plant  for 
operating  on  the  surface  and  the  electrical 
equipment  now  necessary  when  working 
submerged.  The  ordinary  storage  battery 
in  almost  universal  use  is  put  at  a  disad- 
vantage by  its  weight,  its  fuming  and  the 
added  unpleasant  results  of  even  a  very 
small  leak  if  sea  water  reaches  the  battery 
solution.  When  working  on  the  surface  it 
seems  to  be  difficult  to  extract  from  oil 
engines  of  practicable  size  the  requisite 
amount  of  power  for  high  speed.  In  at  least 
one  of  the  early  French  submarines  the  lead 
battery  was  replaced  by  an  alkaline  storage 
battery,  and  the  substitution  of  the  Edison 
battery  in  some  of  our  own  submarines 
now  building  may  tend  to  lessen  risks  and 


greater  possibility  of  prolonged  submersion. 

As  to  primary  motive  power,  there  have 
been  many  recent  suggestions  of  using 
steam  engines  with  flash  boilers  or  their 
like,  fired  by  oil,  in  the  hope  of  getting 
greater  effective  power.  The  gasoline  en- 
gine which  could  be  made  so  enormously 
effective  seems  barred  by  the  extreme 
danger  of  leak  in  gasoline  tanks  when  the 
boat  is  running  submerged. 

The  tendency  seems  to  be  toward  the 
building  of  bigger  and  bigger  submarines 
with  more  speed  and  greater  cruising 
radius,  with  the  possible  differentiation  of 
a  coast-defense  type  of  relatively  small  size 
and  power.  Whether  this  last  stands  much 
chance  of  practical  usefulness  may  be  con- 
sidered somewhat  doubtful.  Experience 
seems  to  show  that  purely  defensive  methods 
must  be  considered  of  dubious  utility.  The 
offensive-defensive  seems  to  have  the  ad- 
vantage both  on  sea  and  land.  And  in  fact 
one  of  the  greatest  dangers  of  the  sub- 
marine, so  far  as  our  own  country  is  con- 
cerned, is  that  the  somewhat  sensational 
German  operations  may  lead  us  to  put  un- 
justified confidence  in  submarine  craft,  not 
as  auxiliaries  for  special  purposes,  but  as 
a  general  defense,  leading  to  the  develop- 
ment of  a  shipless  navy  which  would  fail 
even  as  a  defense  in  case  proper  means  of 
dealing  with  the  submarine  are  developed 
during  the  present  war. 

All  the  indications  point  to  the  probability 
of  an  effective  reply  to  submarine  warfare, 
thorough  enough  to  destroy  the  value  of  the 
submarine  for  coast  defense.  In  spite  of 
the  destruction  of  numerous  trawlers  and 
freighters,  with  now  and  then  a  liner,  the 
precautions  taken  by  Great  Britain  against 
submarine  operations  have  been  sufficient 
to  avoid  even  a  single  casualty  among  the 
great  fleets  of  transports  carrying  men  and 
war  materials  to  the  coast  of  France.  It 
is  questionable  whether  when  the  war  ends, 
the  new  weapon  will  be  regarded  as  prac- 
tically more  efficient  than  some  of  the  old 
ones. 

If  the  United  States  chooses  to  build  a 
considerable  fleet  of  submarines  they  will 
unquestionably  not  be  without  their  use, 
but  if  it  builds  them  at  the  expense  of  an 
efficient  sea-going  navy  this  is  likely  to 
prove  money  wasted.  The  ingenuity  of  the 
engineer  is  being  more  actively  applied  to 
means  of  destroying  submarines  than  to 
improvements  in  them,  and  at  present  ap- 
parently with  greater  results.  The  under- 
water telephone,  for  example,  by  which  one 
can  hear  the  machinery  of  the  submarine 
at  a  distance  of  several  miles  and  locate  its 
approximate  direction  and  distance,  is  likely 
to  be  a  formidable  weapon  in  hunting  these 
unseen  prowlers,  and  very  likely  has  already 
been  of  material  assistance.  Not  less  im- 
portant is  the  giant  aeroplane  with  ample 
bomb-carrying  capacity  and  power  to  keep 
the  seas  for  long  voyages.  Between  these 
and  the  fast-scouting  boats  and  nets,  the 
work  of  the  submarine  is  already  beset  with 
great  difficulties,  so  that  while  recognizing 
to  the  fullest  the  value  of  such  craft  under 
certain  circumstances  it  behooves  one  to  go 
very  cautiously  before  putting  great  faith 
in  the  submarine  defense  alone  as  a  security 
against  invaders  from  the  sea. 
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Philadelphia  Valuation  Conference  —  Some  Editorial  Views 


A  Far-Reaching  Conference 

A  MOMENTOUS  conference  on  valuation 
was  held  by  the  Utilities  Bureau  in 
Pbuadelphia  last  week.  An  account  of  it 
will  be  found  in  the  news  section  of  this 
issue.  Commissioners,  lawyers,  economists 
and  engineers  were  drawn  from  all  parts 
of  the  United  States,  and  doctrines  were 
propounded  which,  if  they  could  be  proved 
to  be  correct,  would  have  a  tremendous 
effect  on  public  utilities  of  all  sorts.  The 
Engineering  Record  is  obliged  to  disagree 
with  many  of  these  doctrines.  It  feels  that 
the  presentation  of  the  many  problems  in- 
volved was  one-sided  and  may  have  done 
great  harm.  It  feels  further  that  the  radi- 
cal views  revealed  are  an  indication  that 
we  have  not  yet  got  down  to  fundamentals ; 
that  these  fundamentals  are  not,  as  many 
hold,  matters  of  law  and  its  interpretation, 
but  are  questions  of  pure  ethics  and  public 
morality. 

A  Belated  Announcement 

IT  SEEMS  unfortunate  that  the  opening 
remarks  of  Mr.  Cooke,  acting  director  of 
the  bureau,  setting  forth  the  purpose  of  the 
conference,  did  not  appear  in  the  advance 
program.  A  conference  suggests  oppor- 
tunity for  equal  presentation  of  all  sides  of 
the  subject,  and  the  great  preponderance  of 
announced  speakers  from  the  consumers' 
viewpoint  was  the  only  intimation  to  be 
derived  from  the  program  that  one  side 
only  was  to  be  featured.  In  his  opening 
remarks  Mr.  Cooke  in  a  few  words  made 
it  plain  that  the  bureau  thought  the  utili- 
ties amply  able  to  handle  their  side  of  the 
case,  and  that  this  conference  was  called 
to  develop  the  consumers'  side.  Such  being 
the  case  the  program  could  well  have  so 
stated. 

Who  Are  the  Public? 

THIS  JOURNAL  uses  the  term  consum- 
ers advisedly.  In  the  conference  they 
were  habitually  referred  to  as  the  public. 
It  is  here  submitted  that  the  users  of  utili- 
ties are  only  part  of  the  public,  or  rather, 
that  the  public  includes  other  classes  than 
users.  The  Pennsylvania  Railroad  has 
90,000  stockholders — a  public  much  smaller 
than  that  of  its  users,  but  larger  than  the 
consuming  public  of  many  a  gas  or  water 
utility.  Besides  the  individuals,  banks  and 
insurance  companies  have  vast  sums  in- 
vested in  utility  securities.  The  commis- 
sions and  bureaus  are  not  representing  the 
whole  public  so  long  as  they  segregate  the 
investing  public  and  treat  it,  through  the 
managers  of  the  utilities,  as  a  foe  of  the 
whole  people,  to  be  opposed  as  a  public  men- 
ace at  every  turn. 

What  Is  Rate  Making? 

RATE  MAKING  was  a  favorite  phrase  at 
the  meeting.  Always  it  was  given  the 
same  significance — rate  cutting.  Distress 
was  more  than  once  voiced  that  the  rate- 


makers  would  have  to  remain  idle  for  a 
period  of  years  because  conditions  would  not 
warrant  any  further  reductions.  Not  once 
was  it  suggested  that  they  might  busy  them- 
selves raising  rates  as  conditions  might 
require.  The  Engineering  Record  repeats 
that  if  the  commissions  are  fairly  to  repre- 
sent the  whole  public,  including  the  invest- 
ing public,  it  must  regard  the  rate  as  some- 
thing capable  of  movement  either  up  or 
down. 

The  Agency  Theory 

JUDGE  HELM  of  Kansas,  Professor 
Bauer  of  Cornell  and  others  pictured  the 
agency  theory  in  bold  relief.  The  utilities, 
they  say,  are  public  property  entirely;  the 
book  owners  are  but  the  managers,  or,  to 
be  more  accurate,  the  foremen,  the  real  man- 
agement being  vested  in  the  public.  Gov- 
ernment ownership,  according  to  that  view, 
must  already  be  here,  but  the  Government 
is  saved  from  putting  up  the  purchase  price 
by  forcing  the  stockholders  to  loan  it  on 
doubtful  security.  The  stockholders  are 
limited  to  a  "fair  return,"  the  public 
taking  the  rest — but  the  earning  of  this 
fair  return  is  put  squarely  up  to  the  man- 
agement. If  the  theory  could  be  sus- 
tained, there  would  be  no  further  argument 
for  reproduction  cost;  neither  unearned  in- 
crement, nor  donated  land,  nor  franchise 
values,  nor  anything  else  not  actually  paid 
for,  would  be  entitled  to  any  income.  The 
Engineering  Record  does  not  believe  that 
the  theory  is  correct. 

Law  and  Justice 

INSTANTLY  comes  a  chorus  of  exclama- 
tions that  this  is  not  a  matter  of  opinion, 
but  of  law,  established  long  ago  in  the 
Munn  case  in  1876.  The  Engineering 
Record  is  not  a  law  analyst.  It  does  not 
believe,  however,  that  all  of  the  points 
claimed  have  been  positively  settled.  It 
has  perceived,  as  Mr.  Burch  has,  that 
whatever  the  question  on  the  general  sub- 
ject, plenty  of  decisions  are  cited  to  sup- 
port either  side.  It  has  noted  with  Mr. 
Knowles  that  court  decisions  change  with 
the  times.  Beyond  all  that,  if  the  agency 
theory  is  in  accord  with  law  the  Engineer- 
ing Record  believes  the  law  itself  must  ulti- 
mately be  changed  in  the  interests  of  real 
justice. 

What  Is  Regulation? 

LET  IT  NOT  be  supposed  from  the  fore- 
going that  this  journal  opposes  regu- 
lation. Its  views  on  this  subject  were  set 
forth  in  these  columns  last  week,  on  page 
588.  But  there  are  degrees  of  regulation. 
Without  any  regulation  the  utility  gets 
all  of  the  profit  on  what  the  traffic  will 
bear.  With  regulation  on  the  agency  basis 
the  consumers  get  all  of  the  profit  except 
a  little  more  than  the  bare  cost  of  produc- 
tion. Somewhere  between  these  extremes 
lies  fair  regulation.     The  owners   of  the 


utility  should  be  allowed  the  major  part  of 
the  extra  profit  due  to  efficiency  in  man- 
agement, and  to  a  good  part  of  that  charge- 
able to  good  luck  and  the  general  pros- 
perity of  the  public  served.  And  certainly 
if  the  public  shares  in  the  profits  it  must 
share  as  well  in  the  losses— applying  itself 
as  assiduously  to  the  regulation  of  operat- 
ing expenses,  such  as  wages,  as  to  the  regu- 
lation of  rates,  and  shouldering  its  share 
of  what  it  and  the  utility  cannot  regulate, 
such  as  unprecedented  floods. 

"Threat  Value" 

IT  IS  GRATIFYING  that  at  least  one 
State  commissioner — or  rather  former 
State  commissioner — John  M.  Eshleman, 
does  not  approve  of  the  agency  theory.  His 
more  liberal  views  are  suggested  in  the 
abstract,  on  page  625,  of  his  address  on  the 
reproduction  theory.  In  opposing  this 
theory  he  develops  the  idea  that  the  repro- 
duction cost  includes,  besides  the  actual 
sacrifice  of  the  investor,  a  goodly  amount 
of  what  he  terms  "threat  value,"  based  on 
the  monopolistic  protection  afforded  by  the 
public  itself.  But  is  not  the  characteriz- 
ation unfair  in  some  respects?  This  jour- 
nal's views  of  franchise  values  and  other 
intangibles  not  paid  for  will  be  touched 
upon  later.  Is  it  quite  just,  however,  to 
include  unearned  increment  on  land  as  part 
of  "threat  value?"  Is  not  the  desire  of  the 
utility  to  recognition  of  this  increment  as 
an  element  of  fair  value,  when  such  recog- 
nition does  not  mean  burdensome  rate  in- 
creases, a  perfectly  normal  and  reasonable 
desire  to  share  in  the  general  prosperity  to 
which  this  increment  testifies,  and  to  which 
the  utility  has  contributed  in  no  small 
measure,  rather  than  to  a  mean  attempt 
to  take  advantage  of  a  helpless  public? 

Interdependence  of  Railroad  Rates 

AND  DOES  NOT  Mr.  Eshleman,  in 
classing  the  railroads  with  the  local 
gas  plant,  commit  the  same  error  of  which 
he  accuses  the  reproductionists,  that  of 
thinking  monopoly  and  competition  at  the 
same  time?  Some  railroads  are  monopo- 
lies over  large  territories;  all,  perhaps,  en- 
joy local  monopolies  to  a  certain  extent. 
Even  at  best,  or  worst,  however,  the  inter- 
dependence of  rates  plays  an  important 
part.  If  one  road  can  make  a  profit  haul- 
ing goods  from  A  to  B  at  a  certain  rate,  and 
sees  fit  to  establish  that  rate,  all  other 
roads  from  A  to  B  must  make  the  same 
rate,  profit  or  no  profit.  Not  alone  is  direct  ■ 
competition  affected.  The  railroads  run- 
ning to  C,  which  town  competes  with  B, 
may  not  ignore  the  rates  made  to  B  by  an 
entirely  different  set  of  roads,  lest  they 
be  charged  with  discriminating  against  C. 
Within  certain  limits  the  Government  al- 
lows the  railroads  to  even  up  for  low  long- 
haul  competitive  rates  by  high  short-haul 
monopolistic  rates,  but  those  who  trace  the 
actual  operating  movement  and  see  the  rela- 
tive costs  of  switching  and  transit  perceive 
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that  this  system  is  not  wholly  inequitable. 
Seemingly  the  interdependence  of  railroad 
rates  destroys  a  large  part  of  the  railroad's 
"threat  value." 

Which  Would  Shift  First? 

MR.  ESHLEMAN  and  others  called  the 
reproduction  method  an  engineer's  in- 
vention devised  solely  to  produce  the  high- 
est figure.  It  was  suggested  that  the 
utilities  would  promptly  recede  from  their 
position  if  it  were  shown  that  reproduction 
cost  would  be  less  than  original  cost.  Let 
us  look  at  the  other  side  of  the  picture. 
Suppose  prices,  including  land  values,  had 
steadily  fallen  since  the  building  of  the 
plant.  Would  the  so-called  public  care  to 
allow  a  return  on  $1,000,000  because  the 
plant  cost  that  much,  although  it  could  be 
replaced  for  $500,000;  or  would  not  the 
company,  rather,  be  charged  with  extrava- 
gance in  construction,  or  lack  of  foresight, 
and  allowed  a  return  on  present  value  only? 
This  journal  suspects  that  if  reproduction 
cost  should  suddenly  prove  to  be  less  than 
original  cost  there  would  be  danger  of  a 
collision  in  the  mad  scramble  of  the  two 
parties  at  interest  to  exchange  positions. 

Depreciation 

THIS  JOURNAL  has  repeatedly  ex- 
pressed its  views  on  depreciation.  In 
general  it  agrees  with  the  railroads  that 
in  a  properly  maintained  utility  of  unlim- 
ited life,  spending  about  the  same  amount 
each  year  for  renewals,  such  renewals  are 
virtually  operating  expenses;  that  the  pub- 
lic must  pay  such  operating  expenses;  that 
it  is  not  necessary  to  maintain  a  separate 
depreciation  reserve  as  such,  and  that  there 
should  be  no  deduction  of  depreciation  to 
obtain  fair  value.  Special  attention  is 
called,  however,  to  the  point  made  by  Mr. 
Allison,  that  it  is  utterly  impossible  to 
determine  the  service  life  of  many  of  the 
units  of  the  utility  plant,  and  that  the 
engineers  should  be  more  active  in  pointing 
this  out.  Those  who  doubt  the  significance 
of  this  should  figure  a  sinking  fund, 
compounding  at  4  per  cent,  to  renew  a 
$1,000,000  bridge  with  an  assumed  life  of 
twenty-five  years,  and  then  another  fund, 
compounding  at  4V2  per  cent,  to  renew  the 
same  bridge  with  the  length  of  life  esti- 
mated at  fifty  years.  For  such  reinforced 
concrete  structures  as  the  Tunkhannock 
viaduct,  put  in  service  last  week,  reasonable 
guesses  could  vary  between  much  wider 
limits. 

Going  Value 

WHILE  there  was  little  agreement  at 
the  conference  as  to  the  definition  of 
going  value,  there  was  fairly  general  agree- 
ment as  to  what  part  of  it  should  be  in- 
cluded in  fair  value.  They  would  allow 
actual  development  costs  in  the  early  years, 
but  disallow  franchise  values,  enhancement 
from  continued  operation,  and  the  other 
intangibles  attaching  to  the  going  plant. 
The  Engineering  Record  inclines  to  the 
same  view,  and  believes  the  railroads  can 
aflford  to  allow  such  "other  elements  of 
value"  as  those  of  connected  use  or  advan- 


tageous location  to  prove  their  existence 
automatically  by  heavy  traffic,  or  low  oper- 
ating expenses,  or  both.  But  the  method 
of  measuring  these  development  costs  pro- 
posed by  Mr.  Thome  does  not  seem  satis- 
factory. He  would  require  proof  of  early 
losses,  uncompensated  by  later  excessive 
profits.  One  might  suspect  the  father  of 
this  thought  to  be  the  knowledge  that  sel- 
dom if  ever  do  the  books  show  the  full 
development  costs.  In  any  event  measur- 
ing these  costs  by  existing  deficits  or  lack 
of  them  rewards  poor  management  at  the 
start  and  penalizes  early  effectiveness,  as 
has  frequently  been  pointed  out.  Mr. 
Thome  recognizes  this,  and  so  would  ex- 
clude from  consideration  all  but  the  early 
experimental  years;  but  surely  Mr.  Hag- 
enah's  plea  for  allowing  the  continuous  de- 
velopment expenses  of  the  municipal  utility 
in  the  rapidly  growing  city  is  pertinent. 
It  would  seem  that  in  this  question  of  going 
value  the  fairest  results  will  be  obtained 
by  the  co-operation  of  the  parties  at  inter- 
est in  estimating  what  the  development 
ought  to  have  cost.  In  such  an  event  the 
public's  representatives  should  see  that 
every  legitimate  item  is  admitted,  even 
down  to  the  present  time,  while  the  utility 
should  recognize  that  the  development  cost 
of  plant  enlargement,  such  as  the  four- 
tracking  of  an  established  double-track 
railroad,  is  less  proportionally  than  that 
of  plant  newly  created,  such  as  the  origi- 
nal single  track  built  into  pioneer  tei-ritory. 

Drawing  the  Curtain  on  the  Past 

MUCH  was  said  in  favor  of  drawing 
the  curtain  on  the  past — ^not,  however, 
when  going  value  was  being  discussed. 
Thus  is  human  nature  portrayed.  The  past 
is  pertinent  in  going  value,  they  say,  evi- 
dently because  the  utilities  usually  cannot 
substantiate  in  figures  their  claims  for  de- 
velopment expenses  that  must  have  been 
incurred.  On  the  other  hand,  evidence  of 
subsequent  large  dividends  can  be  found; 
hence  the  utility  loses  both  ways  when  the 
past  is  explored.  With  depreciation  the 
advantage  is  reversed.  The  public  demands 
that  the  utilities  produce  depreciation  re- 
serves. The  utilities  cannot.  Clearly, 
therefore,  these  reserves,  which  do  not 
exist,  have  no  value.  The  utilities  claim 
they  were  never  allowed  to  earn  these  re- 
serves. Let  us  draw  a  curtain  on  the  past, 
and  begin  anew. 

Keeping  the  Engineer  in  His  Place 

AS  IS  USUAL  in  these  mixed  gather- 
ings, the  engineer  was  kicked  around 
considerably  by  the  lawyer  and  the  econom- 
ist. According  to  Professor  Gray,  the  en- 
gineer is  in  no  way  fitted  to  discuss  ques- 
tions of  value  and  wealth,  and  his  testimony 
on  these  matters  is  never  regarded  seri- 
ously by  the  economist.  In  general,  neither 
the  economist  nor  the  lawyer  hesitates  in 
these  discussions  to  put  the  engineer  in  his 
place,  but  both  are  shocked  when  the  engi- 
neer attempts  to  define  their  functions. 
Under  these  circumstances,  is  the  engineer 
going  to  stay  "put,"  or  is  he  going  to  as- 
sert himself?  Is  he  going  to  admit  that 
the  hours  he  spends  on  the  valuation  de- 


tails of  plant  with  which  he  is  familiar  are 
worth  less  than  the  minutes  spent  by 
lawyers  and  economists  on  details  of  plant 
with  which  they  have  no  acquaintance? 

Degrees  of  Worthlessness 

IT  is  true  that  Professor  Gray,  after  de- 
livering the  engineer  his  staggering 
blow,  applied  the  smelling  salts  himself. 
In  other  words,  after  proving  that  none 
of  the  expert  testimony  of  engineers  in 
valuation  cases  was  of  any  account,  he 
uttered  the  sad  plaint  that  the  railroads, 
by  pooling  their  interests,  can  afford  to 
get  all  of  the  best  of  these  engineers. 
Furthermore,  reputable  engineers,  it  seems, 
are  unwilling  to  tell  the  truth  for  the  Gov- 
ernment, for  fear  of  damage  to  their  future 
business.  Consequently  the  public  is  at  an 
unfair  disadvantage,  and  the  railroads  win 
by  sheer  numbers  of  witnesses.  Reverting 
to  the  original  theorem,  that  none  of  these 
engineers  are  worth  anything  as  witnesses, 
the  equation  may  be  expressed  thus: 

10  X  0  >  5  X  0 

As  the  Engineer  Sees  the  Conference 

CONSIDERING  the  conference  as  a 
whole,  there  seems  to  have  been  much 
abstract  theory  presented,  but  not  so  much 
practical  suggestion.  The  criticism  was 
destructive  rather  than  constructive.  So 
many  times  the  speaker  seemed  to  fall  just 
short  of  a  definite  conclusion.  Usually  one 
learned  what  he  did  not  favor;  often  one 
was  left  in  doubt  as  to  just  what  he  did 
advocate.  At  present  the  valuation  ques- 
tion seems  to  divide  into  two  parts:  How 
to  make  present  valuations,  particularly  the 
Federal  valuation  of  the  carriers,  in  accord- 
ance with  existing  law;  and  how  to  work 
out  a  definite  and  just  basis  for  the  future. 
As  to  the  first  part,  the  conference  did  not 
get  down  to  this  level  and  grapple  with  the 
actual  problems  being  encountered.  As  to 
the  second,  the  theories  propounded  seemed, 
as  already  stated,  to  be  based  on  concepts 
of  what  existing  law  means  and  not  on 
fundamental  ethics. 

Raj^  of  Light 

HAVING  objected  to  most  of  the  theory 
developed  at  the  conference,  the  Engi- 
neering Record  is  glad  to  commend  a  few 
detail  suggestions.  The  method  of  obtain- 
ing reproduction  cost  of  land  explained  by 
Mr.  Hayes  (see  page  626)  is  worthy  of 
careful  consideration.  It  appears  to  be  all 
that  Mr.  Hayes  claims  for  it,  a  means  of 
getting  in  evidence  what  railroads  prob- 
ably would  have  to  pay  to  reproduce  their 
right-of-way,  and  at  the  same  time  avoid- 
ing rejection  by  the  courts  because  of  con- 
jectural items.  The  importance  of  main- 
taining as  well  as  making  inventories  was 
well  set  forth  by  Mr.  Pillsbury.  Valuation 
by  approximation  as  used  by  Mr.  Morse  in 
insurance  valuations  would  probably  not  be 
acceptable  to  the  courts  in  their  present  at- 
titude, but  the  idea  is  excellent  and  it 
would  certainly  be  desirable  to  get  away 
from  hair-splitting  in  inventorying  small 
items  when  estimates  must  serve  for  much 
larger  ones. 
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of  dams,  forming  pools,  which  become 
merely  circulating  basins  for  each  plant. 
Were  it  not  for  the  fact  that  the  city  and 
the  manufacturing  concerns  along  its  banks 
return  their  sewage  and  waste  into  it  there 
would  be  very  little  water  in  the  river  ex- 
cept at  flood  stages.  The  water  supply  is 
badly  contaminated  in  addition  to  the  hard- 
ness which  it  contains.  On  Aug.  8,  1914, 
the  river  water  had  a  temperature  of  127 
deg.  Fahr.  at  the  intake  of  the  plant  of  the 
Youngstown  Sheet  &  Tube  Company. 

The  analyses  in  Table  1  will  illustrate  the 
range  of  the  mineral  impurities  in  this  sup- 
ply that  are  of  interest  in  connection  with 
boiler  feed  water,  and  which  vitally  affect 
the  cost  of  steam  generation  and  boiler 
maintenance. 

Tabi.b  1 — Raw  Water,  Mahoning  Riveh 
Grains  per  U.  S.  gallon 


BIGHT    MECHANICAL   FILTERS    MUST   SUPPLY    PURE  FEED  WATER  FOR  40,000  BOILER  HORSE- 
POWER PLANT 

Softening  Plant  Converts   Hard,  Impure  River 
Water  Into  Boiler  Feed  Supply 

Chemical    Treatment  by  Intermittent  System  and  Rapid    Filtration 
Reduce  Steam  Generating  Costs  at  Youngstown  Sheet  and  Tube  Mill 


BY  THE  INSTALLATION  of  a  water 
softening  and  purification  plant,  com- 
prising eight  steel  reaction  and  settling 
tanks,  30  ft.  in  diameter  and  26  ft.  high, 
two  seta  of  three  reagent  mixing  tanks  and 
eight  mechanical  filters  with  a  combined 
capacity  of  4,000,000  gal.  daily,  it  has  been 
possible  for  the  Youngstown  Sheet  &  Tube 
Company  to  convert  the  hard,  contaminated 
flow  of  the  Mahoning  River  into  a  satisfac- 
too'  boiler  feed  water  and  to  make  an  ap- 
preciable saving  in  the  cost  of  steam  gen- 
eration and  boiler  maintenance.  The 
treated  water,  it  has  been  found,  does  not 
contain  any  permanent  hardness  and  the 
remaining  lime  and  magnesia  salts  are 
reduced  to  less  than  their  solubilities  in  dis- 
tilled water.  Such  a  water,  experience  has 
shown,  does  not  form  boiler  scale  or  cause 
corrosion,  for  the  small  amount  of  lime  and 
magnesia  salts  left  in  the  water  are  of  such 
a  character  that  when  precipitated  as  a 
result  of  concentration  in  the  boilers  only 
a  slight  quantity  of  sludge  is  formed.  The 
following  data  regarding  the  new  works 
were  supplied  by  J.  C.  W.  Greth,  who,  until 
his  death  last  August,  was  manager  of  the 
water  purifying  department  of  the  William 
B.  Scaife  &  Sons  Company  of  Pittsburgh, 
which  supplied  the  equipment  for  the 
Youngstown  plant. 

At  the  mill  30,000  boiler  horse-power  are 
in  service,  operated  at  an  average  load  of 
125  per  cent  of  rating  or  at  the  rate  of 
approximately  40,000  hp.,  requiring  the 
evaporation  of  4,000,000  gal.  of  water. 

Stream  Flow  Variable 

The  stream  flow  of  the  Mahoning  River 
varies  considerably.  The  average  minimum 
flow  per  24  hr.  is  15,000,000  gal.  The  aver- 
age maximum  daily  flow  is  13,000,000,000 
gal.  The  mean  average  daily  flow. is  776,- 
000,000  gal.  The  minimum  daily  flow  has 
often  been  as  low  as  10,000,000  gal.  The 
maximum  flow  of  water  is  hardly  equal  to 


all  of  the  demands  of  various  plants  along 
its  banks  in  Youngstown  at  all  seasons  of 
the  year.  The  daily  use  of  water  from  the 
Mahoning  River,  in  passing  through 
Youngstown,  is  approximately  as  follows: 
City  of  Youngstown,  12,000,000  gal.;  Car- 
negie Steel  Company,  Ohio  works,  70,000,- 
000  gal.;  Brier  Hill  Steel  Company,  50,- 
000,000  gal.;  Republic  Iron  &  Steel  Com- 
pany, 110,000,000  gal.;  Youngstown  Sheet 
&  Tube  Company,  150,000,000  gal.;  total, 
392,000,000  gal. 

This  list,  of  course,  does  not  include  the 
smaller  users.  It  is  only  possible  to  obtain 
sufficient  water  from  the  river  by  means 
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It  will  be  readily  noted  from  the  analyses 
that  while  rainfall  reduces  the  hardness  of 
the  water  there  seems  to  be  no  regular  rule 
that  can  be  followed,  since  there  is  neither 
a  regular  reduction  in  the  various  impuri- 
ties nor  any  regular  increase.  The  prin- 
cipal impurities  are  the  different  lime  and 
magnesia  salts;  a  variation  in  any  one  of 
these  substances  involves  a  change  in  the 
treatment.  While,  as  a  rule,  only  two  re- 
agents, lime  and  soda  ash,  are  employed  in 
softening   water,   some   of   the   impurities. 


CHEMICALS    FROM    OVERHEAD    BINS    ARE    WEIGHED  AUTOMATICALLY  BEFORE  REACHING  THE 

REAGENT  MIXING  TANKS 
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such  as  magnesium  sulphate,  affect  the 
quantities  of  both  lime  and  soda  ash  re- 
quired. On  the  other  hand,  any  variation 
in  the  carbonic  acid  contained  in  the  water 
affects  only  the  lime  treatment. 

Softening  System  Intermittent  Type 

The  We-Fu-Go  water  softening  and  puri- 
fying system,  built  by  William  B.  Scaife  & 
Sons  Company  of  Pittsburgh,  was  the  sys- 
tem installed  to  effect  the  purification  of  this 
water.  It  is  a  system  of  the  intermittent 
type  in  which  definite  quantities  of  water 
are  treated  all  the  time  with  predetermined 
weights  of  reagents. 

The  water  to  be  purified  is  pumped  from 
the  river  to  a  barometric  condenser  by  an 


chanical  gravity  filters  of  steel,  each  15  ft. 
in  diameter  and  having  a  capacity  of 
500,000  gal.  of  water  per  24  hr.  The  piping 
connecting  the  treating  tanks  to  the  filter 
headers  are  so  cross-connected  that  any  one 
or  all  of  the  treating  tanks  can  be  con- 
nected with  any  or  all  of  the  filters.  It  is 
also  possible  to  use  the  water  directly  from 
the  settling  tanks  without  the  use  of  the 
filters.  Means  are  provided  for  supplying 
the  settled  water  for  filter  washing,  doing 
away  with  the  necessity  of  wash  pumps  for 
this  purpose.  All  the  main  valves  in  con- 
nection with  the  treating  tanks  are  hydrau- 
lically  operated  from  an  operating  board, 
located  in  the  building  in  which  the  filters 
are  located.     All  other  valves  are  operated 


THE    EIGHT    STEEL    REACTION    AND    SETTLING    TANKS    ARE    FITTED    WITH     MECHANICALLY 

OPERATED  STIRRING   PADDLES 


18-in.  DeLaval  centrifugal  pump,  having  a 
capacity  of  13,600  gal.  per  minute  against 
a  head  of  36  ft.  The  condenser  has  a  ca- 
pacity of  240,000  lb.  of  steam  per  hour. 
From  the  hot  well  of  this  condenser  the 
water  flows  by  gravity  to  the  raw  water 
well  of  the  water  purifying  system,  whence 
it  is  pumped  to  the  reaction  and  settling 
tanks  of  the  water  purifying  system.  The 
advantage  of  using  this  condensed  steam 
is,  first,  in  its  temperature;  second,  in  the 
dilution  of  the  water  by  condensed  steam; 
and,  third,  in  the  saving  of  water.  The 
objection  to  its  use  is  the  lubricating  oil 
which  must  be  removed  in  the  treatment  to 
make  it  fit  for  boiler  feed  use.  This  is 
effectively  taken  care  of  in  the  apparatus 
installed. 

The  system  consists  essentially  of  eight 
steel  reaction  and  settling  tanks,  30  ft.  in 
diameter  and  26  ft.  high,  each  holding 
120,000  gal.  of  water.  About  2  ft.  in  the 
bottom  of  each  tank  is  allowed  for  sludge 
storage.  Each  tank  is  equipped  with  me- 
chanical stirring  devices  operated  by  an 
electric  motor.  There  are  two  sets  of  three 
reagent  mixing  tanks,  with  power-operated 
stirring  devices;  three  centrifugal  pumps 
for  introducing  the  reagents  into  the  re- 
action  and   settling  tanks;   and  eight  me- 


by   means   of   extension   stems   and   stands 
through  a  universal  coupling. 

Chemicals   Automatically   Weighed 

The  chemical  reagents  are  stored  in  hop- 
per-bottom bins  in  the  floor  above  the  re- 
agent mixing  tanks.  The  reagents  are 
taken  directly  from  the  cars  to  the  storage 
room  by  means  of  an  elevator.  The  storage 
bins  discharge  into  movable  reagent  hop- 
pers, one  for  each  set  of  reagent  mixing 
tanks.  The  reagent  hoppers  are  fitted  with 
Fairbanks,  Morse  &  Company's  automatic 
scale,  which  enables  the  operator  to  deliver 
the  proper  quota  of  reagents  to  the  various 
reagent  mixing  tanks.  Three  American 
centrifugal  pumps  are  used  for  delivering 
the  reagents  from  the  reagent  mixing  tanks 
to  the  reaction  and  settling  tanks.  These 
pumps  are  cross-connected  so  that  they  can 
operate  with  any  reagent  tank  or  tanks  to 
deliver  to  any  one  of  the  eight  reaction  and 
settling  tanks.  The  reagent  mixing  tanks 
are  fitted  with  mechanically  operated  stir- 
ring devices  to  facilitate  the  dissolving  of 
the  reagents. 

Filter  Strainers  Unique 

The  filters  are  of  the  mechanical  gravity 
type   fitted   with   the  usual   pipe  manifold. 


into  which  Scaife  strainers  are  screwed. 
These  strainers  are  of  unique  design,  con- 
sisting essentially  of  an  outer  and  an  inner 
cone  of  sheet  brass  and  a  cast-brass  base. 
The  base  is  spun  onto  the  outer  cone,  the 
inner  cone  being  free  to  move  up  and  down. 
The  outer  cone  is  slotted  parallel  to  the  base 
of  the  strainer;  the  inner  cone  has  open- 
ings at  right  angles  to  the  slots  of  the  outer 
cone.  During  the  regular  operation  of  the 
filters  the  full  area  of  the  openings  in  the 
outer  cone  is  available  for  carrying  the 
water  from  the  filter.  During  the  washing 
process  the  inner  cone  moves  up  and  closes 
off  a  number  of  the  openings  in  the  outer 
cone  so  that  the  total  of  the  openings  equals 
the  discharge  of  wash  water  through  the 
wash  main  into  the  filter  bed.  This  in- 
sures a  uniform  distribution  of  the  wash 
water  to  all  parts  of  the  filter  bed,  using 
a  minimum  of  wash  water,  and,  since  the 
water  enters  the  filter  at  high  velocity, 
effects  an  efficient  wash. 

The  filters  are  provided  with  an  air  wash 
system,  air  being  supplied  by  a  positive  air 
blower  operated  from  the  line  shaft,  driven 
by  the  motor  which  operates  the  stirring 
devices  in  the  reagent  mixing  tanks.  The 
filtering  material  consists  of  graded  crushed 
quartz  supported  by  a  layer  of  gravel.  The 
flow  of  the  water  to  the  filters  from  the 
reaction  and  settling  tanks  and  from  the 
filters  to  the  clear  well  is  controlled  by 
means  of  balanced  valves  and  copper  floats. 

The  stirring  devices  in  reaction  and  set- 
tling tanks  are  operated  by  electric  motors, 
one  for  each  row  of  tanks,  and  consist  of 
slow-moving  paddles  set  at  an  angle  to  give 
the  water  the  much-desired  rolling  motion 
so  essential  for  thorough  mixing  and  aid- 
ing the  completion  of  the  reactions,  as  well 
as  to  prevent  the  breaking  up  of  the  pre- 
cipitate into  fine,  slow-settling  particles. 
The  paddles  are  located  in  the  bottom  of 
the  tanks  and  mix  the  sludge  of  previous 
purification  with  the  incoming  water;  about 
24  in.  are  allowed  in  the  bottom  of  each 
tank  for  the  storage  of  this  sludge,  which 
is  a  factor  in  the  treatment  of  the  water. 

How  System  Operates 

The  operation  of  this  system  is  briefly  as 
follows:  One  or  two  reaction  and  settling 
tanks  may  be  treated  at  a  time,  depending 
upon  conditions;  usually,  however,  only  one 
tank  is  treated  at  a  time.  While  a  tank  is 
filling  the  reagents  are  introduced  and  thor- 
oughly mixed  with  the  water,  by  means  of 
the  stirring  device,  which  not  only  mixes 
the  water  and  reagents,  but  the  sludge  of 
preceding  purification.  This  sludge  floats 
in  the  water,  hastens  the  chemical  reaction 
and  causes  the  new,  finely  divided  precipi- 
tate to  form  large,  woolly  flakes,  heavy 
enough  to  settle  quickly  as  soon  as  the 
water  stops  moving.  After  a  tank  is  filled 
the  stirring  device  is  stopped  and  the  water 
permitted  to  stand  in  order  to  allow  the 
precipitate  to  settle  to  the  bottom  of  the 
tank.  The  softened  water  is  taken  out  of 
the  tank  by  means  of  a  hinged  floating  out- 
let pipe,  arranged  to  rise  and  fall  with  the 
level  of  the  water,  so  that  the  water  is'  al- 
ways drawn  from  the  top.  The  water  at 
the  top  being  the  clearest,  carries  the  least 
amount  of  floating  sludge  through  the  float- 
ing outlet  pipe  to  the  filter,  thus  reducing 
the  filter  cleaning  to  a  minimum. 

The  washing  of  the  settling  tanks  needs 
only  to  be  done  about  once  a  week.  This 
is  accomplished  by  opening  the  valves  to  the 
sewer  and  starting  the  stirring  devices  to 
mix  up  the  sludge,  which  is  soft  enough  to 
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flow.  When  the  filters  require  washing  the 
settled  water  from  one  of  the  reaction  tanks 
is  used  for  this  purpose. 

Results  of  Treatment 

The  softening  results  obtained  from  this 
installation  are  shown  by  the  analyses  of 
the  softened  and  purified  water  in  Table  2. 

It  will  be  noted  that  the  softened  water 
does  not  contain  any  permanent  hardness 
and  that  the  remaining  lime  and  magnesia 


Mass  Concrete  Retains  Set- 
ting Heat  Several  Years 

Records  During  1915   from  Thermometers  in   Ar- 
rowrock   Dam  Confirm  First  Conclusions  Re- 
ported by  C.  H.  Paul  and   A.  B.  Mayhew 

FURTHER  CONCLUSIONS  are  reached 
regarding  the  temperature  variations 
in  mass  concrete  as  the  result  of  nearly  a 
year's  additional  records  in  the  testing  of 
temperature  variations  being  made  at  the 
Arrowrock  dam.  In  the  closing  discussion 
of  their  paper  on  this  subject,  which  was 
abstracted  in  the  Engineering  Record  of 
June  5,  page  710,  Charles  H.  Paul  and  A.  B. 
Mayhew,  in  the  Proceedings  of  the  Amer- 
ican Society  of  Civil  Engineers  for  October, 
page  2009,  state  that  none  of  the  new  results 
tends  to  contradict  any  of  their  original 
conclusions.  The  following  abstract  in- 
cludes the  new  conclusions  and  the  principal 
points  of  interest  brought  out  by  the  later 
records,  which  are  shown  in  the  accompany- 
ing diagram  for  the  thermometers  3,  5 
and  9. 

Effect  of  Water  in  Reservoir 

The  record  of  thermometer  5  compared  to 
that  of  thermometer  9  shows  the  effect  of 


tion  gallery,  16  ft.  and  22  ft.  respectively  in 
from  the  upstream  face  of  the  dam.  The 
accompanying  table  gives  the  average  max- 
imum opening,  and  the  average  subsequent 
minimum  opening  of  these  fifteen  joints. 
These  records  are  for  one  season  only. 


AvBRAQS    Maximum    and    Minimum    Openinqs    or 
Fifteen  Expansion  Joints  in  Arkowrock  Dam 
Jjocation  Maximum  Minimum 

of  Joints  In.  in. 

At  upstream  face 0.0708  0.0064 

In  16  ft.  from  upstream  face....    0.0444         0.0300 
In  22  ft.  from  upstream  face....   0.0324         0.0240 


and  undoubtedly  the  heat  in  the  concrete  due 
to  setting  was  still  being  felt. 

New  Conclusions 

The  following  conclusions  can  be  added 
to  those  given  in  the  original  paper: 

6.  (Superseding  6  in  the  paper.)  The 
seasonal  variation  in  the  temperature  of 
concrete  10  ft.  from  an  exposed  face  is 
about  12  deg.,  when  the  seasonal  variations 
of  the  mean  daily  temperature  of  the  air  is 
about  72  deg. 

7.  The  seasonal  variation  in  the  tempera- 
ture of  concrete  20  ft.  from  an  exposed 
space  is  very  little,  and  after  the  effect  of 
"setting  heat"  has  once  been  overcome,  the 
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LATER   TEMPERATURE    VARIATIONS   IN    MASS    CONCRETE    OF    ARROWROCK    DAM    AT    THREE    DIFFERENT  DISTANCES  FROM   FACE 

Thermometer  9  Is  1  ft.  and  thermometer  6  is  3 H  ft.  from  the  east  or  upstream  face.     Thermometer  3  is  20  ft.   from  the  west  face. 


8alt«  are  reduced  to  less  than  their  solubili- 
ties in  distilled  water.  Such  a  water,  it 
has  been  found,  will  not  form  scale  or  cause 
corrosion,  for  the  small  amount  of  lime  and 
magnesia  salts  left  in  the  water  are  of  such 
a  character  that  when  precipitated  as  a  re- 
sult of  concentration  in  the  boilers  only  a 
slight  sludge  is  formed.  By  washing  out 
with  a  good  pressure  or  by .  rubbing  with 
the  finger  the  metal  of  the  boiler  can  be 
exposed.  Corrosion  can  not  occur,  it  is 
claimed,  because  the  purified  water  contains 
neither  corrosive  acids  nor  substances 
which,  in  the  boiler,  can  produce  such  acids. 
These  analyses  also  show  a  uniform  quality 
of  the  purified  water  from  this  variable 
supply  so  that  the  improvement  in  boiler 
operation  and  maintenance  charges  is  be- 
lieved to  justify  the  installation. 


Seattix  Harbor  Improvements  made 
during  the  past  three  years  have  cost 
approximately  $6,100,000,  and  include 
wharves,  transit  freight  sheds  and  ware- 
houses. All  of  the  units  are  now  completed 
and  in  operation  except  a  seven-story  con- 
crete fruit  warehouse,  of  which  five  floors 
are  up;  a  two-story  wharf,  and  a  public 
cold  storage  plant. 


the  water  in  the  reservoir  on  the  tempera- 
ture of  the  concrete  close  to  the  upstream 
face.  The  water  was  above  the  elevation  of 
thermometer  5  after  Feb.  26,  and  the  tem- 
perature of  the  water  at  that  elevation  was 
between  32  and  52  deg.  during  the  re- 
mainder of  the  period  shown  on  the  dia- 
gram. At  the  elevation  of  thermometer  9, 
covered  from  May  11  to  Aug.  24,  the  water 
was  considerably  warmer,  especially  after 
the  early  part  of  August,  when  the  surface 
was  not  far  above  that  elevation. 

With  records  of  nearly  2'/2  years  for 
some  of  these  thermometers,  and  after  hav- 
ing the  reservoir  filled  within  28  ft.  of  the 
top  of  the  dam  during  the  season  of  1915, 
all  of  the  thermometers,  with  the  exception 
of  No.  2,  continue  to  give  readings  that  in- 
dicate perfect  condition  of  the  apparatus. 
This  is  gratifying  to  the  engineers  in  view 
of  the  difficulties  experienced  heretofore  in 
obtaining  satisfactory  results  for  any  length 
of  time  with  similar  apparatus. 

By  taking  advantage  of  the  inspection 
galleries  it  has  been  possible  to  measure  the 
movement  of  fifteen  of  the  expansion  joints, 
spaced  50  ft.  apart,  not  only  at  the  up- 
stream face  of  the  dam,  but  also  at  the  up- 
stream and  downstream  walls  of  the  inspec- 


change  in  temperature  of  concrete  at  that 
distance  from  an  exposed  face  is  so  slight 
as  to  be  negligible  under  ordinary  condi- 
tions. 

8.  The  effect  of  the  "setting  heat"  in  con- 
crete 20  ft.  or  more  from  an  exposed  space 
is  felt  for  several  years  after  the  concrete 
is  placed.  Concrete  near  the  center  of  the 
mass  of  a  large  dam  probably  retains  some 
of  its  "setting  heat"  for  five  years  or  more 
after  placing. 

9.  Contraction  joints  are  desirable  in  all 
large  concrete  structures,  whether  or  not 
they  are  to  be  exposed  to  wide  variations 
in  outside  temperature,  except  possibly 
when  all  construction  may  be  carried  on 
during  cold  weather  and  when  the  variation 
of  outside  temperatures,  after  completion, 
would  be  slight. 

10.  Changes  in  volume  due  to  setting, 
hardening,  and  seasoning  of  concrete  are 
more  important  ordinarily,  excepting  at 
points  very  close  to  exposed  faces,  than 
changes  in  volume  due  to  the  influence  of 
daily  or  seasonal  variations  in.  outside  tem- 
peratures. 

Similar  investigations  at  the  Kensico 
dam  of  the  Catskill  aqueduct  tend  to  con- 
firm these  conclusions. 


November  20,  1915 
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Reproduction  Basis  of  Valuation  Criticised 

John  M.  Eshleman  Calls  Railroads  Shortsighted  in  Trying  to  Realize  on 
"Threat  Value"  Far  Above  Cost — Warns  Against  Government  Competition 


THE  REPRODUCTION  theory  of  valua- 
tion was  sharply  criticised  at  the  val- 
uation conference  in  Philadelphia  last  week. 
The  agency  theory  of  regulating  utilities 
was  advocated  by  many,  and  if  this  theory 
be  correct  there  is  little  room  for  argument 
for  value  based  on  reproduction  cost.  John 
M.  Eshleman,  Lieutenant-Governor  of  Cali- 
fornia, and  formerly  president  of  the  State 
railroad  commission,  found  objection  to  the 
reproduction  method  by  a  different  line 
of  reasoning,  as  he  does  not  support  the 
agency  theory.  He  developed  the  idea  that 
much  of  the  value  of  the  protected  mon- 
opoly is  "threat  value,"  based  upon  the 
consumer's  necessity  for  the  monopoly's 
product;  that  the  public  may,  if  the  threat 
price  becomes  too  high,  make  a  counter 
threat  of  ruining  the  utility  by  entering 
into  direct  competition  with  it;  that  repro- 
duction cost  as  interpreted  by  the  utilities, 
particularly  by  the  railroads  under  the  Fed- 
eral Valuation  Act,  includes  absurd  and  in- 
tolerably extravagant  claims  for  hidden  and 
intangible  items  that  would  make  for  a 
total  far  in  excess  of  the  investors'  real 
sacrifice,  and  that  if  such  a  sacrifice  be  al- 
lowed the  public  will  be  forced  to  compete 
with  the  utilities  "until  they  shall  be  of  a 
reasonable  mind."  He  does  not  specify 
absolute  rules  for  valuing  existing  utility 
property,  but  urges  the  co-operation  of  all 
concerned  in  attempting  to  reach  the  just 
and  fair  result. 

Mr.  Eshleman's  address  was  in  part  as 
follows : 

It  is  unfortunate  from  the  standpoint  of 
clearness  that  the  term  "value"  has  ever 
entered  into  the  discussion  of  the  regu- 
lation of  utilities.  It  has  no  place  there 
and  can  not,  in  the  nature  of  things,  be 
an  element  to  be  considered  in  solving  the 
problems  that  must  be  solved  either  in  fix- 
ing rates  or  in  determining  a  price  which 
shall  be  paid  for  a  utility  property. 

"Threat  Price" 

Let  us  assume,  for  the  sake  of  argument, 
that  the  desire  to  preserve  actual  physical 
life  in  an  extremity  will  ordinarily  cause 
the  surrender  by  the  person  involved  of 
more  possessions  not  directly  useful  for  the 
prolongation  of  life  than  will  any  other 
motive.  Assuming  this  to  be  true,  the  one 
in  possession  of  the  only  supply  of  food  can 
always  take  from  a  person  in  dire  need  of 
such  food  all  of  his  other  possessions.  Thus 
we  see  that  value,  viewed  subjectively  as  it 
ought  to  be,  is  always  determined  com- 
paratively and  personally — comparatively 
because  the  sacrifice  that  will  be  made  by 
the  one  in  whose  mind  the  value  is  fixed 
is  determined  by  the  sacrifice  that  must  be 
made  to  secure  a  substitute  for  the  thing 
valued ;  and  personally  because  the  ultimate 
sacrifice  that  will  be  made  to  secure  the 
object  is  determined  by  the  estimate  the 
one  valuing  puts  upon  the  desirability  of 
his  condition  in  possession  of  the  object 
and  not  in  possession  of  it. 

Price,  therefore,  when  determined  in- 
dependent of  cost  is  merely  the  money  or 
barter  equivalent  of  the  value  thus  deter- 
mined. Its  maximum  is  limited  solely  under 
certain  conditions  by  the  resources  of  the 
buyer;  its  minimum  under  certain  other 
conditions   may   even   be   nothing.     In   the 


case  just  referred  to,  the  one  in  possession 
of  the  sole  supply  of  food,  if  so  minded, 
might  take  all  the  one  in  need  possessed, 
but  plainly  the  amount  that  could  be  taken 
as  the  price  would  be  determined  and  limited 
absolutely  by  the  amount  possessed  by  the 
purchaser  and  would  have  no  relation  what- 
soever to  the  cost  to  produce  the  article 
sold;  it  might  be  many  times  more,  or 
much  less,  than  the  cost  price.  The  price 
thus  determined  for  lack  of  a  better  name 
I  shall  call  "threat  price." 

From  the  standpoint  of  society,  however, 
it  is  always  desirable  that  prices  charged 
shall  have  a  reasonable  relation  to  cost 
price.  Mankind  as  a  whole  is  interested 
in  any  plan  which  tends  to  determine  re- 
wards in  relation  to  efforts.  As  a  part  of 
organic  society  we  each  admit  the  justice 
and  desirability  of  this  as  an  abstract 
proposition;  as  an  individual  we  also  each 
admit  both  its  justice  and  its  desirability 
as  concerns  the  other  fellow  when  dealing 
with  us ;  but  we  always  instinctively  shrink 
from  accepting  it  and  applying  this  rule  to 
ourselves  and  the  concrete  enterprise  we 
have  in  hand.  Mankind  is  so  constituted 
that  if  left  free  to  work  upon  the  necessi- 
ties of  others  it  has  uniformly  taken  good 
measure  for  its  service,  and  a  study  of  the 
activities  of  those  in  control  of  necessities 
and  possessed  of  the  power  to  impose  a 
threat  price  demonstrates  that  they  do  so 
when   permitted. 

Protected  Monopolies 

But  in  the  realm  of  a  public  utility  we 
have  a  situation  that  is  peculiar.  We  have 
here  an  agency  that  to  many  of  its  patrons 
always  is  a  monopoly,  and  if  properly  con- 
trolled it  should  be  permitted  to  continue 
as  a  monopoly. 

But  so  soon  as  we  admit  that  public 
utilities  or  natural  monopolies  should  not 
be  destroyed  as  such  monopolies,  then  do 
we  present  the  necessity  of  devising  a 
method  of  preventing  them  from  imposing 
a  threat  value  and  securing  a  threat  price. 
In  short,  we  say  to  these  agencies,  "You 
may  not  be  permitted  to  take  all  you  can 
get.  Government  will  only  allow  you  what 
you  ought  to  take." 

When  we  are  left  to  determine  the  earn- 
ing an  agency  ought  to  take,  we  always 
will  have  primarily  before  us  what  the 
agency  has  done;  what  effort  it  has  put 
forth ;  what  sacrifice  it  has  made.  And 
when,  having  marshalled  all  the  facts  that 
may  be  secured  bearing  upon  this  main 
question,  we  have  fixed  an  earning  or  have 
determined  a  basis  upon  which  an  earning 
should  be  permitted,  then  this  basis  is  the 
"fair  value"  of  the  property.  Does  the  re- 
production theory  of  valuation  meet  these 
requirements? 

Reproduction  value  is  based  upon  what 
it  would  cost  another  or  the  governmental 
agency  itself  to  build  a  similar  plant  en- 
tirely independent  of  the  need  of  such 
duplicate  plant.  The  owners  of  these  prop- 
erties have  brought  themselves  to  that  state 
of  mind  that  they  feel  that  the  price  to 
which  they  are  entitled  is  determined  not 
by  what  they  have  sacrificed,  but  by  what 
they  can  force  the  prospective  buyer  to  pay. 
And  their  theory  grows  up  from  the  analogy 
of  prices  fixed  under  competition  when  their 


prices  can  not  be  fixed  under  competition. 
Are  the  utility  owners  any  more  justified 
in  contending  that  the  just  price  is  deter- 
mined by  the  answer  to  the  question,  "How 
much  can  we  force  them  to  pay  rather  than 
go  elsewhere?"  when  there  is  nowhere  else 
to  go,  than  the  public  would  be  in  asking, 
"How  little  can  we  force  them  to  take 
rather  than  be  ruined?"  One  is  certainly 
no  more  devoid  of  equity  and  justice  than 
the  other.    They  are  both  threats  alike. 

Two  Bars  to  Reproduction  Theory 

There  are  two  absolute  bars  to  the  ap- 
plication of  the  reproduction  theory  of  valu- 
ation to  utilities.  The  one  is  the  impossi- 
bility of  imagining  the  monopoly  never  to 
have  existed  and  the  conditions  which  such 
monopoly  has  produced  still  there ;  of  think- 
ing of  the  effect  of  a  certain  known  cause 
and  at  the  same  time  conceiving  such  cause 
never  to  have  operated.  The  other  is  the 
impossibility  of  thinking  monopoly  and 
competition  at  the  same  time;  the  impos- 
sibility of  having  the  condition  of  the 
property  of  a  monopoly  affected  by  a  dupli- 
cate competing  agency  and  still  remain  un- 
changed. 

Justice  Hughes  discusses  the  first  diffi- 
culty in  the  Minnesota  Rate  Case.  He  there 
says: 

"Moreover,  it  is  manifest  that  an  at- 
tempt to  estimate  what  would  be  the  actual 
cost  of  acquiring  the  right-of-way  if  the 
railroad  were  not  there,  is  to  indulge  in 
mere  speculation.  The  railroad  has  long 
been  established;  to  it  have  been  linked  all 
activities  of  agriculture,  industry  and  trade. 
Communities  have  long  been  dependent  upon 
its  service,  and  their  growth  and  develop- 
ment have  been  conditioned  upon  the  fa- 
cilities it  has  provided.  The  uses  of  prop- 
erty in  the  communities  which  it  serves 
are  to  a  large  degree  determined  by  it. 
The  values  of  property  along  its  line  largely 
depend  upon  its  existence.  It  is  an  integral 
part  of  the  communal  life.  The  assumption 
of  its  non-existence  and  at  the  same  time 
that  the  values  that  rest  upon  it  remain 
unchanged  is  impossible  and  cannot  be  en- 
tertained. The  conditions  of  ownership  of 
the  property  and  the  amounts  which  would 
have  to  be  paid  in  acquiring  the  right-of- 
way  supposing  the  railroad  to  be  removed 
are  wholly  beyond  reach  of  any  process  of 
rational  determination.  The  cost-of-repro- 
duction  method  is  of  service  in  ascertaining 
the  present  value  of  the  plant  when  it  is 
reasonably  applied  and  when  the  cost  of 
reproducing  the  property  may  be  ascer- 
tained with  a  proper  degree  of  certainty." 

Those  urging  the  reproduction  theory  to 
determine  the  price  upon  which  an  earning 
shall  be  allowed  are  confronted  with  a  very 
interesting  dilemma.  If  their  theory  is  to 
deal  with  the  very  property  in  question  as 
a  monopoly,  they  cannot,  as  Justice  Hughes 
points  out,  think  it  away  and  at  the  same 
time  have  the  results  that  come  from  its 
presence.  On  the  other  hand,  if  it  is  an 
alternative  proposition  which  they  urge  and 
the  thing  which  they  have  a  right  to  exact 
is  that  which  the  public  or  a  competitor 
would  have  to  pay  to  put  in  a  second  plant 
identical  with  their  own,  they  have  to  be 
confronted  with  the  results  of  such  dupli- 
cation and  they  come  face  to  face  with  the 
thing  I  have  had  in  mind  from  the  begin- 
ning, namely,  the  threat  power  of  the 
public. 

Owners  of  public-utility  property  would 
never  for  a  moment  contend  for  the  repro- 
duction theory  if  they  thought  the  public 
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would  take  them  at  their  word.  For  as  far 
as  price  is  concerned  under  this  theory  it 
is  utterly  immaterial  to  the  public  whether 
they  buy  the  existing  utility  property  or 
leave  it  there  and  proceed  to  duplicate  it. 
For  do  not  the  proponents  of  this  theory 
seA  to  capitalize  not  only  the  physical 
property  but  everj-  known  disadvantage  to 
the  public,  such  as  paving  over  mains,  for 
example,  and  ever>-  known  or  imagined  ad- 
vantage to  themselves,  such  even  as  having 
consumers  attached  to  the  system?  And 
they  place  their  reliance  on  one  thing  alone 
and  that  is  that  the  public,  if  they  should 
build  a  competing  utility  in  this  field,  would 
lose  money  because  of  the  dividing  up  of 
the  business.  On  this  they  pin  their  hope 
when  they  pile  Ossa  on  Pelion  in  piling  up 
the  items  with  which  the  public  shall  be 
taxed.  By  what  license  do  they  forget  that 
the  loss  of  business  by  duplication  will  fall 
on  them  too? 

Railroad  Policy  Shortsighted 

It  is  not  by  way  of  criticism  that  I  call 
attention  to  the  program  of  the  utilities 
to-day.  They  are  merely  following  a  natu- 
ral business  course,  shortsighted,  however, 
in  my  opinion,  if  the  public  is  awake.  To- 
day the  Interstate  Commerce  Commission 
is  engaged  under  an  act  of  Congress  in 
collecting  data  concerning  the  railroads  of 
the  United  States.  The  railroads  quite 
naturally  are  attempting  to  determine  the 
lines  upon  which  the  inqury  shall  be  prose- 
cuted, and  the  results  that  shall  be  obtained. 
I  have  confidence  in  those  directing  this 
valuation,  and  I  have  no  fear  that  they  will 
not  do  all  in  their  power  to  secure  the  in- 
formation fairly  and  make  their  determi- 
nation intelligently  and  fearlessly.  But  the 
fact  that  tremendous  sums  are  being  ex- 
pended by  the  representatives  of  the  rail- 
roads in  hunting  for  hidden  quantities  and 
the  like,  and  in  seeking  in  every  way  in 
their  power  to  affect  the  determination  of 
this  question  in  a  way  favorable  to  them- 
selves, should  put  the  public  on  guard  lest 
their  side  be  not  properly  presented.  It  is 
my  belief  that  if  the  Interstate  Commerce 
Commission  should  adopt  the  reproduction 
theory  of  valuation  as  the  proper  price  upon 
which  the  railroads  should  be  permitted 
an  earning — which  would  ultimately  deter- 
mine the  price  which  the  public  would  be 
required  to  pay  for  these  roads  if  public 
ownership  should  prevail — a  result  will  be 
produced  which  will  make  it  necessary  for 
the  public  to  resort  to  its  threat  power  and 
compete  with  these  agencies  until  they  shall 
be  of  a  reasonable  mind. 

I  recognize  the  very  general  character  of 
the  rule  I  suggest,  but  of  necessity  it  must 
be  general.  For  the  future  always  the  cost 
of  doing  the  business  should  be  the  aim. 
Of  course  in  this  will  be  included  every 
legitimate  element  of  cost.  Always  such 
cost  must  stand  the  comparison  with  costs 
under  publicly  owned  utilities.  For  the 
past  we  should  allow  such  a  basis  for  earn- 
ing as  equitable  considerations  warrant, 
never  enhanced  because  the  agency  is  a 
monopoly  and  determined  in  view  of  all 
the  facts  that  can  be  ascertained.  In  mar- 
shalling these  facts  the  work  of  the  engi- 
neer in  determining  quantities  and  unit 
costs  as  bearing  upon  what  the  property 
should  have  cost  under  ascertained  condi- 
tions and  the  work  of  the  accountant  in 
analyzing  actually  located  expenditures  are 
but  complements  to  each  other.  Each  is  ex- 
tremely important,  but  neither  alone  under 
the  conditions  under  which   utilities  have 


been  conducted  in  the  past  suffices  finally 
to  solve  our  problem. 

I  conclude  that  as  far  as  the  past  is 
concerned  it  is  impossible  to  know  in  any 
case  that  we  have  done  absolute  justice  in- 
volving utility  property,  but  I  contend  we 
may  be  assured  within  reasonable  limits  in 
any  given  case  provided  there  is  co-opera- 
tion by  all  concerned  in  attempting  to  reach 
the  just  and  fair  result.  But  I  am  quite 
sure  that  the  cost-of-reproduction  method 
as  now  being  used,  or  rather  abused,  is  get- 
ting us  farther  from  the  solution  of  the 
problem  rather  than  nearer  to  it. 


Land  Reproduction  Cost  Fig- 
ured by  a  Definite  Method 

Applying  to  Present  Normal  Prices  Basic  Ratio  at 

Time  of  Original  Purchase  Is  Claimed 

to  Eliminate  Conjecture 

WHAT  has  been  called  an  engineer's 
method  of  determining  the  reproduc- 
tion cost  of  railroad  land  for  valuation  pur- 
poses— a  method  that  aims  to  eliminate  the 
conjectural,  speculative  features  objected  to 
in  the  Minnesota  rate  decision,  and  one  that 
has,  the  Engineering  Record  understands, 
been  applied  on  the  Kansas  City  Southern 
Railway — ^was  described  by  Hammond  V. 
Hayes,  consulting  engineer,  of  Boston,  at 
the  valuation  conference  last  week  in  Phila- 
delphia. It  consists  simply  in  finding  the 
normal  basic  value  of  adjoining  land  at  the 
time  of  purchase  of  the  railroad  right-of- 
way,  as  well  as  the  price  actually  paid  for 
each  parcel.  With  these  two  a  ratio  or 
multiplier  is  obtained  representing  what 
the  company  was  originally  obliged  to  pay 
as  compared  with  the  prices  prevailing  in 
ordinary  voluntary  sales.  This  ratio,  then, 
applied  to  the  present  normal  basic  value, 
will,  Mr.  Hayes  contends,  give  the  amount 
the  company  would  now  be  obliged  to  pay 
for  its  right-of-way,  including  all  claims  for 
damages,  severance  or  suitability. 

Following  is  an  abstract  of  the  part  of 
Mr.  Hayes'  paper  describing  the  method: 

An  analysis  of  both  the  original  cost  and 
the  cost  of  reproduction  of  land  shows  that 
each  may  be  divided  into  two  parts,  (1)  the 
figure  which  would  be  assigned  in  condem- 
nation proceedings  as  the  price  which  a 
company  should  pay  for  the  land  acquired 
by  it,  and  (2)  the  costs  of  condemnation,  of 
damages,  and  of  purchase. 

Basic  Ratio 

The  method  which  should  be  employed  in 
ascertaining  the  first  portion  of  both  the 
original  and  the  reproduction  cost  is  that 
in  which  the  normal  market  value  is  ascer- 
tained of  adjacent  similar  lands  as  revealed 
by  the  prices  paid  in  voluntary  private  sales, 
both  at  the  time  of  the  original  acquisition 
of  the  lands  by  the  company  and  at  the  time 
of  the  appraisal.  This  method  has  been  ex- 
tensively used  as  a  normal  basis  for  the 
ascertainment  of  the  reproduction  cost. 
There  are  two  features  of  the  recommended 
method,  however,  which  need  particular  em- 
phasis: That  the  normal  sales  value  of  ad- 
jacent similar  property  should  be  found,  not 
for  the  time  of  the  appraisal  alone  but  as  of 
the  date  of  the  original  acquisition  of  the 
land  under  valuation,  and  that  each  parcel 
of  land — a  parcel  being  defined  as  a  sepa- 
rate and  distinct  purchase — be  associated 
with  similar  adjacent  lands  of  which  the 
past  and  present  market  value  can  be  ascer- 
tained. In  addition  to  the  two  normal  basic 
figures  thus  found,  the  amount  paid  to  the 


original  owner  of  each  particular  parcel 
should  be  found  and  entered  against  that 
parcel. 

By  this  method  the  price  paid  by  the  com- 
pany and  the  normal  market  value  at  the 
time  of  purchase  are  shown  for  each  partic- 
ular parcel,  and  there  is  revealed,  by  the 
ratio  between  these  two  figures,  the  differ- 
ence between  the  cost  to  a  company  of  its 
land  and  the  amount  which  was  paid  at  that 
time  in  voluntary  normal  sales  of  similar 
land.  Moreover,  as  the  date  of  acquisition 
is  given,  it  will  be  possible,  in  many  in- 
stances, to  determine,  for  land  similar  in 
character,  the  trend  of  this  ratio  from  early 
days  to  the  date  of  the  appraisal.  The  ratio 
of  the  price  the  company  has  actually  paid 
for  its  land  to  the  normal  market  value  of 
adjoining  similar  lands  is  thus  established 
in  a  distinct  and  convincing  manner,  and  a 
ratio  is  established  by  the  use  of  which  the 
reproduction  cost  may  be  found  from  the 
normal  market  value  of  similar  and  adja- 
cent land  at  the  time  of  the  appraisal. 

Difficulties  will  be  found  with  this  meth- 
od, and  the  research  will  be  laborious  and 
expensive  in  many  cases.  On  the  other 
hand,  the  courts  and  the  rate-making  tri- 
bunals must  have  facts,  represented  by 
figures  which  can  be  supported,  to  show  that 
a  public-utility  company  did  not  and  does 
not  pay  the  normal  market  price  when  it 
acquires  land,  that  it  has  always  paid,  and 
would  be  liable  to  have  to  pay  at  the  time 
of  valuation,  the  normal  price  increased  by 
a  definitely  established  multiplier. 

Assumption  Eliminated 

The  figures  obtained  through  the  use  of 
the  method  above  advocated  give  the  orig- 
inal cost,  and,  for  the  reproduction  cost,  the 
price  which  a  company  has  paid  and  in  all 
reasonable  probability  would  have  to  pay  at 
the  present  time  for  the  land  now  used  for 
the  benefit  of  the  public.  It  eliminates  the 
necessity  of  any  assumptions  as  to  what  a 
company  has  paid  or  would  have  to  pay  for 
encumbrances  upon  the  property,  or  for  sev- 
erance, for  damages,  for  suitability  or  sim- 
ilar claims  which  in  the  past  have  been  made 
in  many  claims  for  land  values.  The  actual 
cost  to  the  company  of  the  land  which  it 
owns  includes  all  such  elements  of  value. 
They  are  shown  as  far  as  they  need  be  by 
the  difference  between  the  market  value  of 
adjacent  similar  lands  and  the  prices  actu- 
ally paid.  There  is  introduced  no  element 
of  personal  opinion  or  judgment,  however 
honest  and  wise. 

An  objection  may  be  raised  to  these 
groups  of  figures  on  the  ground  that  the 
company  may  have  paid  originally  more 
than  it  should.  This  objection  cannot  be 
well  taken  in  such  cases,  as  the  land  had 
been  acquired  through  condemnation  pro- 
ceedings. Such  evidence  is  definite  and  con- 
vincing. On  the  other  hand,  where  land  has 
been  acquired  by  private  purchase,  the  com- 
pany should  be  given  the  benefit  of  the. 
doubt. 

All  conjectural  figures  based  on  claims 
for  recognition  of  special  value  arising  from 
the  fact  that  a  company  owns  and  uses  a 
continuous  strip  of  land  for  its  right-of- 
way,  or  a  large  area  of  land  for  its  terminal 
purposes,  or  that  its  rights-of-way  and 
terminals  are  peculiarly  well  suited  to  rail- 
way purposes,  or  that  that  land  was  not  ac- 
quired free  from  encumbrances  nor  could 
be  reproduced  free  from  probably  more  ex- 
pensive encumbrances,  or  similar  claims 
for  a  larger  reproduction  value,  are  entirely 
eliminated. 
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INTERSECTION    OF   OAK    HILL   AND   FRISCO   CUTS — TEMPORARY   BRIDGES   IN   FOREGROUND, 
SECTIONS   OF   PERMANENT   BRIDGE   BEYOND 

Elimination  of  Tower  Grove  Grade  Crossings  at 

St.  Louis  Completed 

Two   Intersecting   Streets   Crossing  Two   Non-Parallel    Railroads  Make 
Complex  Problem — Streets  Carried  Over  Tracks  on  Reinforced  Concrete 


VIRTUAL  completion  of  the  elimination 
of  the  grade  crossings  at  Tower  Grove, 
St.  Louis,  was  signalized  July  31  by  the 
opening  of  all  streets  involved.  The  matter 
was  first  brought  up  in  1905.  The  fact  of 
two  avenues.  Tower  Grove  and  Vande- 
venter,  crossing  on  fairly  level  ground  two 
railroads,  the  Missouri  Pacific,  and  the 
St.  Louis  &  San  Francisco  (Frisco),  non- 
parallel  and  only  300  ft.  apart,  and  the 
avenues  themselves  intersecting  between  the 
railroads,  afforded  an  ample  field  for  study ; 
and  in  the  seven  or  eight  years  between 
the  first  agitation  and  the  adoption  of  the 
final  plan  three  distinct  methods  of  treat- 
ment were  broadly  discussed — depressing 
the  street  the  full  depth,  depressing  the 
tracks  the  full  depth,  and  combining  track 
depression  with  street  elevation.  The  last 
plan  was  adopted,  and  the  streets  were 
carried  across  on  their  original  alignments 
by  reinforced-concrete  structures.  Prob- 
lems in  the  design  included  cantilevering 
part  of  a  parallel  street  over  the  depres- 
sion. Problems  in  the  construction  in- 
cluded five  temporary  bridges  to  maintain 
traflfic.  These  notes  and  illustrations  are 
taken  from  a  paper  presented  before  the 
St.  Louis  Engineers'  Club  by  S.  L.  Wonson, 
bridge  engineer  of  the  Missouri  Pacific 
Railway,  who  described  the  work  in  detail 
from  inception  to  completion. 

The  Crossings 

The  general  location  of  the  railways  and 
streets  is  shown  on  the  general  plan.  The 
two  railroads  cross  Vandeventer  Avenue  on 
a  large  skew  and  Tower  Grove  Avenue  ap- 
proximately at  right  angles.  Just  west  of 
the  crossing  the  Oak  Hill  Branch  of  the 
Missouri  Pacific  branches  off  to  the  south 
and  crosses  the  Frisco.  An  industrial  spur 
from  the  Oak  Hill  line  backs  in  across  the 
two  avenues  south  of  the  Frisco,  and  this 


spur  is  in  turn  crossed  by  two  industrial 
spurs  from  the  Frisco. 

The  crossings,  which  are  near  the  western 
city  limit,  are  typical  as  to  development,  in 
that  the  section  was  built  up  and  the  streets 
were  opened  up  across  the  tracks  long  after 
the  building  of  the  railways.  As  the  sec- 
tion developed  the  street  traffic  grew,  until 
in  1909  it  amounted  to  approximately  400 
street  cars,  2400  vehicles  and  600  pedes- 
trians   in    twenty-four   hours.      Passenger 


stations  on  both  roads,  at  which  practi- 
cally all  passenger  trains  stop,  contributed 
largely  to  freedom  from  serious  accidents, 
but  at  the  same  time  increased  the  incon- 
venience and  delay  to  street  traffic  by  the 
necessity  of  trains  occupying  the  cross- 
ings during  stops. 

Early  Elimination  Studies 

In  1905  the  question  of  eliminating  these 
crossings  was  first  taken  up  on  a  basis  of 
street  depression,  and  in  1907  a  plan  was 
agreed  upon  providing  for  a  long  subway 
on  the  line  of  Tower  Grove  Avenue,  parts 
of  Vandeventer  Avenue  being  closed.  The 
estimated  cost  of  this  scheme  was  about 
$500,000. 

Popular  opposition  to  this  scheme  caused 
its  final  rejection,  and  in  1909  an  ordi- 
nance was  passed  requiring  the  railroads  to 
depress  their  tracks  and  leave  the  streets 
on  their  existing  grades.  This  would  have 
cost  $3,000,000  and  was  successfully  de- 
feated by  the  railroads  when  carried  to  the 
State  Supreme  Court  in  1912.  In  1913  the 
cheaper  plan  was  adopted  of  depressing  the 
railroads  13  ft.  and  raising  the  streets 
a  like  amount. 

Plan  Adopted 

The  general  plan  shows  the  scheme 
adopted.  The  bridge  structures  are  of  re- 
inforced concrete,  the  bents  being  spaced 
to  accommodate  both  present  tracks  and 
future  proposed  tracks.  The  approaches 
and  the  space  between  bridges  are  solid 
fill,  held  by  retaining  walls  on  the  street 
line  except  at  points  where  the  properties 
themselves  have  been  filled  to  the  new  level. 
The  street  grades  are  SVz  per  cent. 

Realizing  that  the  service  level  of  many 
lots  and  buildings  would  in  the  future  be 
at  the  new  street  grade,  and  as  the  con- 
struction of  retaining  walls  in  such  cases 
was  an  economic  waste,  the  railways  in- 
duced several  of  the  property  owners  to 
raise  their  buildings  and  allow  the  rail- 
ways to  fill  their  property  in.  In  general, 
however,  the  property  owners  preferred  to 


Legend 
Lmrfs  of  Street  Elevation 
Bridges 
Retaining  Walls  and  Abutments 


general  plan   OF  improvements — BRIDGES  SHOWN   CROSS-HATCHED 

Note  that  the  properties  on  Race  Course  Avenue  have  been  raised  and  the  retaining  walls  built 

behind  the  buildings. 
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VARIOUS  TEMPORARY  BRIDGES  WERE  REQUIRED  DURING  CONSTRUCTION 

A.  VandBventer  Avenue  Bridge  over  Missouri-Pacific  Cut.  B.  Tower  Grove  Avenue  over  Frisco  Cut. 
C  Missouri- Pacific  Bridge  over  Oalc  Hiil  Cut.  D.  Frisco  Bridge  over  Oali  Hiil  Cut.  E.  Oalc  Hill  Bridge 
over  Frisco  Cut  F.  Temp«orary  High  Level  Bridge,  Tower  Grove  Avenue.  G.  Temporary  Platform.  H. 
Temporary  Footbridge.     Temporary  location  of  tracks,  solid  lines ;  ultimate,  dotted. 


await  a  definite  adjustment  with  the  city, 
which  under  the  ordinance  assumed  the 
damages. 

The  new  railroad  profiles  lower  summits 
on  both  lines.  The  most  unsatisfactory 
feature  as  to  gradient  was  the  necessity  of 
introducing  2 '2  and  3-per  cent  grades  to 
reach  the  industries  south  of  the  crossings. 
There  is  also  a  sharp  but  short  dip  in  the 
profile  of  the  Oak  Hill  branch  to  cross  the 
Frisco  at  grade. 

Bridges  and  Walls 

The  bridges  are  of  concrete  beam  and 
slab  deck  construction.  The  bents  have 
rectangular  columns  and  footings  spaced 
about  12  ft.  on  centers.  The  columns  are 
joined  at  the  tops  by  cross  girders  sup- 
porting the  deck  beams  and  at  the  feet  by 
continuous  diaphragms  extending  to  4  ft. 
above  top  of  rail,  these  serving  primarily 
as  guards  against  damage  to  the  bridge 
from  derailed  equipment.  The  footings  of 
bents  and  abutments  are  designed  for  a 
maximum  pressure  of  2 ''2  tons  per  square 
foot  on  the  firm  yellow  clay  found  at  this 
point,  this  figure  having  been  adopted  after 
a  series  of  loading  tests.  On  account  of  the 
skew  of  Vandeventer  Avenue  the  deck 
beams  there  are  built  normal  to  the  bents, 
and,  with  the  deck  slabs,  are  supported  at 
the  street  lines  by  fascia  girders  from  26 
to  72  ft.  long,  those  more  than  35  ft.  being 
steel  plate  girders  incased  in  concrete. 

Gravity  sections  were  used  for  the  abut- 
ments of  the  Frisco  bridges,  while  those  and 
the  connecting  retaining  walls  of  the  Mis- 
souri Pacific  bridges  are  of  a  reinforced 
counterfort  type  on  the  north  side  and  a 
bent-and-slab  design  on  the  south  side. 

At  Race  Course  Avenue  requirements  of 
street  widths  at  the  elevated  level  and  track 
room  at  the  depressed  grade  necessitated 
the  use  of  cantilever  brackets  for  support- 
ing the  sidewalk  and  concrete  rail  along  the 
retaining  wall  between  the  two  bridges. 
One  of  the  drawings  shows  the  construc- 
tion. In  order  to  avoid  possible  cracking  of 
the  sidewalk  due  to  slight  .settlement  of  the 
street  fill  the  portion  of  the  sidewalk  .slab 
inside  the  wall  was  also  designed  as  a  can- 
tilever. As  the  retaining  wall  and  street 
line  are  not  parallel  the  overhang  of  the 


sidewalk  slab  is  variable  throughout — a 
feature  typifying  a  considerable  absence  in 
uniformity  of  construction  imposed  by  local 
conditions  throughout  the  entire  work. 

Supporting  a  20-Inch  Water  Main 

A  20-in.  water  main  was  supported  under 
the  west  sidewalk  of  the  Tower  Grove 
Avenue  bridges  by  %-in.  round  U  hangers 
6  ft.  apart,  as  shown  in  one  of  the  illustra- 
tions. The  ends  of  the  hangers  embedded 
in  the  sidewalk  slab  are  of  bronze  to  in- 
sure permanence,  and  sleeve  nuts  under  the 
slab  permit  installation  as  well  as  adjust- 
ment and  replacement  of  the  main.  Re- 
movable sections  of  the  sidewalk  slab  pro- 
vide access  to  the  joints  of  the  main  for 
calking  and  repairs  by  breaking  through 
the  2y2-in.  sidewalk  finish. 

Material  changes  were  required  in  the 
Missouri  Pacific  station,  which  was  raised 
and  swung  around  parallel  to  the  new 
street  at  the  new  grade.     The  Frisco  sta- 


tion was  underpinned  and  maintained  with- 
out change  in  level  or  position. 

The  elimination  ordinance  provided  that 
the  construction  cost,  including  the  reloca- 
tion of  municipal  sewers  and  water  mains, 
should  be  assumed  by  the  railways,  and  the 
damages  to  abutting  property  by  the  city. 
The  expense  of  rearranging  other  utilities, 
such  as  street-car  tracks,  gas  mains,  con- 
duits and  wires,  was  assumed  by  the  pro- 
prietary interests.  No  attempt  was  made 
by  the  ordinance  to  prescribe  the  division 
of  cost  between  the  railways.  As  they  ad- 
justed it  between  themselves,  each  assumed 
the  rearrangement  of  its  own  facilities  and 
there  was  a  distinct  division  of  the  work 
on  the  basis  of  location  except  as  to  part  of 
the  work  on  the  Missouri  Pacific  spur  on 
the  south  side.  Almost  all  of  the  Missouri 
Pacific  work  was  done  with  its  own  forces. 
The  Frisco  performed  its  track  depression 
and  rearrangement  with  its  own  forces  and 
the  remainder  of  its  work  by  contract. 

Maintaining  Street  Traffic 

Owing  to  the  considerable  volume  of 
street  traffic  and  the  absence  of  other  cross- 
ings in  the  vicinity,  it  was  necessary  to 
provide  for  maintenance  of  street  traffic 
throughout  the  construction.  To  avoid  the 
expense  of  a  temporary  viaduct  at  one  side 
the  city  permitted  closing  the  two  west  legs 
of  the  X,  the  plan  being  to  complete  the 
elevation  of  these  sections  and  turn  street 
traffic  over  them,  after  which  the  remain- 
ing legs  would  be  completed.  This  plan 
with   minor  changes   was   followed. 

One  of  the  illustrations  illustrates  the 
successive  steps  in  making  the  Missouri 
Pacific  track  depression.  The  two  main 
tracks  were  first  thrown  over  to  the  south 
side  of  the  right-of-way  and  a  steam-shovel 
cut  as  wide  as  practicable  along  the  north 
side  was  started  from  the  west  end  of  the 
depression,  the  shovel  being  carried  on 
blocking  through  the  deeper  portion  of  the 
cut  to  permit  loading  on  cars  on  a  surface 
track.  In  the  vicinity  of  the  streets  the 
cut  was  widened  to  include  excavation  for 
the  bridge  abutments  and  retaining  walls 
along  the  north  side  of  the  tracks  in  order 
that  the  concrete  work  might  be  started. 

When  the  cut  had  been  carried  up  to  the 
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looking  north  prior  to  improvements — FRISCO  IN  foreground 
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railways,  city  and  public-utilities  companies 
was  $830,000.  Owing  to  the  conditions  im- 
posed upon  both  design  and  construction, 
the  work  required  attention  out  of  propor- 
tion to  its  magnitude.  More  than  200 
drawings  covering  the  permanent  work  as 
con-structed  were  prepared  by  the  Missouri 
Pacific  alone. 

The  engineers  in  charge  of  the  planning 
and  execution  of  the  work  were  as  follows: 
For  the  city,  E.  R.  Kinsey,  president  of 
the  Board  of  Public  Service,  C.  M.  Talbert, 
director  of  streets  and  sewers,  and  L.  R. 
Bowen,  bridge  engineer;  for  the  St.  Louis 
&  San  Francisco  Railroad,  F.  G.  Jonah, 
chief  engineer,  and  Perry  Topping,  assist- 
ant engineer;  for  the  Missouri  Pacific  Rail- 
way, C.  E.  Smith,  formerly  assistant  chief 
engineer,  during  the  later  stage  of  con- 
struction E.  A.  Hadley,  chief  engineer, 
S.  L.  Wonson,  bridge  engineer,  and  W.  D. 
Hudson,  L.  H.  Davis  and  S.  M.  Bate,  assist- 
ant engineers. 


INTERSECTION   OF  AVENUES   AS   IT   NOW   APPEARS — NOTE   OVERHANG   OF   RACE   COURSE 

AVENUE   IN   BACKGROUND 


street-car  tracks  in  Vandeventer  Avenue 
a  wooden  bridge  was  built  behind  the  shovel 
to  carry  the  street  traffic  over  the  excava- 
tion by  a  slight  detour.  The  cut  was  then 
continued  through  the  street  and  to  the 
east  end  of  the  depression.  East  of  the 
streets  sufficient  width  could  not  be  left 
between  the  operated  surface  tracks  and 
the  edge  of  the  excavation  for  the  proper 
accommodation  of  passengers  and  handling 
of  baggage,  and  a  temporary  platform  500 
ft.  long  was  built  along  the  track  for  this 


Finish 


SdewalkShb 
Sleeve  Nut- 


I 


"^Retaining  Wall 


CANTILEVER    SIDEWALK,   AND    METHOD   OF 
HANGING  20-INCH   MAIN 

purpose,  connecting  with  the  station  by  a 
temporary  footbridge. 

A  permanent  track  was  then  laid  in  the 
excavation  and  westbound  traffic  was  trans- 
ferred to  it,  the  temporary  bridge  at  Van- 
deventer Avenue  being  raised  about  4  ft. 
to  provide  overhead  clearance.  This  per- 
mitted removal  of  one  of  the  two  surface 
tracks,  widening  the  excavation  and  con- 
struction of  the  second  permanent  track 
at  the  depressed  level.  The  depression  of 
the  Oak  Hill  branch  was  performed  in  a 
similar  manner.  Most  of  the  material  for 
raising  streets  and  private  property  was 
dumped  from  the  dirt  trains  brought  on  a 
temporary  track  from  the  west  end  of  the 
depression  into  Tower  Grove,  Race  Course 
and  Vandeventer  Avenues. 

The  Frisco  excavation  was  also  made  by 
steam  shovels,  but  under  somewhat  less 
difficult  operating  conditions,  as  it  was  here 
possible  to  divert  traffic  on  two  temporary 
tracks  largely  clear  of  the  excavated  area. 
Part  of  the  cutting  beneath  and  between 
the  bridges  was  handled  very  successfully 
by  a  Thew  shovel  loading  on  cars  or  into 
teams  as  conditions  dictated. 

One  of  the  drawings  shows  the  stage  of 
the  viaduct  construction  Dec.  1,  1914,  when 
street  traffic  was  transferred  from  the  sur- 
face over  the  two  east  legs  of  the  X  to  the 


high  level  over  the  two  west  legs,  the  gaps 
in  the  permanent  work  being  closed  by 
temporary  wooden  bridges.  Prior  to  this 
change,  as  shown  in  another  illustration, 
temporary  bridges  were  in  service  for 
Vandeventer  Avenue  traffic  over  the  Mis- 
souri Pacific  cut,  Tower  Grove  Avenue 
traffic  over  the  Frisco  cut,  Missouri  Pacific 
traffic  over  the  Oak  Hill  cut,  Frisco  traffic 
over  the  Oak  Hill  cut  and  Oak  Hill  traffic 
over  the  Frisco  cut. 

It  had  been  intended  to  change  all  traffic 
to  the  depressed  level  and  all  highway 
traffic  to  the  elevated  level  on  the  same  day, 
but  unforeseen  delays  and  complications 
made  it  impossible  to  abandon  all  the  sur- 
face tracks  at  this  time.  A  temporary 
bridge,  F  on  the  drawing  last  mentioned, 
was  therefore  built  to  carry  street  traffic 
over  the  incomplete  portion  of  Tower  Grove 
Avenue  north,  and  Vandeventer  Avenue 
south,  of  the  street  intersection.  To  pro- 
vide for  clearance  over  the  surface  tracks 
used  by  the  Oak  Hill  trains  and  the  Frisco 
detour  tracks  this  bridge  was  raised  about 
4  ft.  above  the  permanent  street  grade  with 
run-off  on  the  completed  concrete  viaduct. 
After  this  change  in  street  traffic  a  com- 
paratively free  opportunity  was  afforded 
for  the  remaining  steps  of  the  work.  All 
railway  traffic  was  removed  from  the  sur- 
face in  February,  1915,  and  on  July  31  all 
streets  were  opened  for  travel. 

The  total  cost  of  the  improvement  to  the 


Longleaf  Pine  Not    Inferior  as 
Paving  Block  Material 

A  TYPOGRAPHICAL  error  in  this  jour- 
nal's abstract  of  the  report  on  paving, 
submitted  to  the  Boston  Finance  Commis- 
sion by  Guy  C.  Emerson,  consulting  engi- 
neer, and  published  in  the  Engineering 
Record  of  Oct.  23,  page  503,  reverses  the 
meaning  of  a  sentence  relating  to  wood 
block.  The  sentence,  as  printed,  reads:  "In 
some  cases  the  longleaf  yellow  pine,  an  in- 
ferior wood,  has  been  substituted  for  the 
shortleaf  variety."  The  words  longleaf  and 
shortleaf  should  be  interchanged,  making 
the  sentence,  as  it  appeared  originally  in 
Mr.  Emerson's  report,  as  follows :  "In  some 
cases  the  shortleaf  yellow  pine,  an  inferior 
wood,  has  been  substituted  for  the  longleaf 
variety."  Mr.  Emerson  has  also  informed 
this  journal  that  his  findings  on  wood-block 
paving  are  based  entirely  upon  conditions 
in  Boston. 


.S\  North 


l.-RRST  Shovel  Cut  west  of  Vandeventer  Ave. 


Temporary 
Platform 


H.-isT  Cut  Continued  through  Vandeventer  Ave. 


Temporary  brid^  raised- 


IE.- One  Track  in  Depression 


continued  over  -^ 
Frisco  detour  tracks  \ 


Plan  •  BT.-Two  Tracks  in  Depression 

FOUR    STAGES    OF    MISSOURI    PACIFIC    WORK — PLAN     SHOWING     SECTIONS     OF     PERMANENT 

BRIDGES    IN    PLACE    WHEN    STREET   TRAFFIC    WAS    SHIFTED    FROM     LOW 

LEVEL  X — X  TO   HIGH   LEVEL  Y — Y 
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Design  of  Turbine  Draft  Tubes  Analyzed 

Part     II  —  Theory     and     Formulas     Developed     in    Part     I 
Applied  to  Typical  Problem  Embodying  Practical  Conditions 

By  A.  G.  HILLBERG 
Hydraulic  Engineer,  New  York  City 


THE  CONVENIENCE  of  using  the  for- 
mulas in  Part  I  in  the  design  of  draft 
tubes  is  demonstrated  in  the  following  prob- 
lem. Given  a  15.000-hp.  wheel  operating  un- 
der a  gross  average  head  of  54  ft.  The 
model  of  the  runner  has  under  test  given 
a  maximum  efficiency  of  88  per  cent,  and  by 
means  of  the  Camerer  formula  it  has  been 
estimated  that  the  full-size  wheel  will  in  all 
probability  give  close  to  90  per  cent  effi- 
ciency. The  point  of  maximum  efficiency  on 
the  curve  has  been  located  at  0.8  gate  and 
the  best  speed  determined  accordingly.  The 


fia  6 — ADJUSTED  CENTER  LINE  OF  TUBE 

turbine  will  be  of  the  vertical  type  and  it 
will  drive  a  single-phase  generator,  which 
will  furnish  energy  for  traction  purposes. 
Now 

fc.  =  54  —  ( V54/3)  =  51.5  ft. 
-  15,000  X  550 


62.5  X  51.5  X  0.9 


=  2850  sec.-ft. 


V,  =  0.3  to  0.4  v/2flr51.5  =  17.3  to  23  ft.  per 

second, 
r,  being  velocity  of  flow  through   runner 
band.    Suppose  in  this  case  the  turbine  man- 
ufacturer has  stated  that  the  design  of  his 
wheel  is  such  that  r,  =  20  ft.  per  second, 
r,  =  0.05  to  0.10  \'2g51.5  =  2.9  to  5.75  ft. 
per  second. 
Suppose  the  river  channel  at  the  power 
house,  however,  is  narrow  and  comparatively 
deep  even  at  the  lowest  stages  of  the  river. 
Practically  no  tailrace,  therefore,  has  to  be 
excavated,  so  that  the  outflow  velocity  is 
assumed  at  3  ft.  per  second. 

Difference  in  Elevation 

By  means  of  equation  1  the  difference  in 
elevation  between  the  top  of  the  runner  band 
and  the  lowest  tail-water  level  can  be  de- 
termined.   The  equation  read 

E  =  33.9  —  (M  —  L)  —  iv'/2g) 

In  this  case  the  draft  tube  will  be  as- 
sumed an  ordinary  length  justifying  the  use 
of  a  value  of  3  for  (M  —  L),  but  the  power 
will  be  used  for  traction  purposes  and  thus 
the  load  variations  will  be  severe.  The 
term  {M  —  L),  therefore,  is  a-ssumed  at 
4.68.    Therefore 

E  =  33.9  —  4.68  —  6.22      23.0  ft. 
The  top  area  of  the  draft  tube,  that  is  at 
the  runner  band,  is 

A,  =  0/t).  -  2850/20  =  142.5  sq.  ft. 
and  the  area  at  the  outflow  end  is 

An  =  Q/Vh  =  2850/3  =  950  sq.  ft. 

The  top  area,  as  explained  previously, 
must  be  circular,  and  its  diameter,  there- 
fore, is  13.46  ft.  The  end  area  can  be  of 
several  shapes,  and  it  is  here  assumed  ellip- 
tical, as  a  circular  area  would  require  too 


much  excavation  both  in  the  foundation  and 
the  tailrace,  the  horizontal  axis  is  assumed 
twice  the  vertical.  Consequently  izab  =  950, 
and,  since  26  =  a, 

b  =  v950/2it  =  12.3 

The  minor  axis  (vertical)  is,  therefore, 
24.6  ft.,  while  the  major  axis  (horizontal) 
is  49.2  ft.  Should  it  be  found  that  this 
width  is  too  great,  the  permissible  width 
can  be  determined  by  means  of  the  spacing 
of  the  units  and  the  width  of  the  concrete 
pier  between  the  draft  tubes  required  to 
carry  the  load  safely.  The  calculation  is 
then  repeated  backwards  and  the  length  of 
the  minor  axis  determined.  In  this  case  it 
is  assumed  that  the  length  of  49.2  ft.  is  sat- 
isfactory. 

As  the  outflow  velocity  is  small  the  high- 
est point  of  the  end  area  will  be  located  12 
in.  below  the  lowest  tail-water  level. 

The  distance  from  the  center  line  of  the 
unit  to  the  downstream  wall  of  the  power 
house  has  been  determined  previously  in 
connection  with  the  design  of  the  scroll  case, 
and  it  is  also  dependent  upon  the  amount 
of  space  required  on  the  generator-room 
floor.  In  this  case,  because  of  a  slight  com- 
plication, it  is  assumed  that  this  distance  is 
50  ft. 

Two  Points  on  Center  Line  Now  Known 

The  two  points  on  the  center  line  required 
in  order  to  locate  it  are  now  known.  Taking 
the  lowest  tail-water  level  as  one  axis  and 
the  center  line  of  the  wheel  as  the  other, 
one  point  is  at  0/23,  while  the  other  is  at 


50/13.3.  The  design  of  the  turbine,  how- 
ever, is  such  that  the  bottom  flange  of  the 
lower  foundation  ring  is  about  4  ft.  lower 
than  the  runner  band.  It  is,  therefore,  de- 
termined to  begin  curving  the  draft  tube 
at  a  point  5.3  ft.  below  the  runner  band. 

Looking  at  the  diagram  it  is  seen  that 
the  center  line  of  the  draft  tube  is  too  long. 
As  the  actual  length  50  ft.  cannot  be 
changed,  since  this  is  determined  from 
other  requirements  than  those  of  the  draft 
tube,  the  theoretical  length  is  shortened  to 
40  ft.  by  building  an  arch  10  ft.  wide  inside 
the  wall  of  the  substructure.  The  intrados 
at  the  crown  of  this  arch  should  project 
above  ordinary  stages  of  the  water,  and  if 
possible  above  the  highest  water  level,  in 
order  to  effect  the  desired  reduction  in 
length  of  the  draft  tube.  In  many  in- 
stances, however,  tunnels  located  in  the  sub- 
structure, and  in  some  cases  the  scroll  case 
itself,  prevent  this  arch  from  being  carried 
as  high  as  might  be  desired. 

A  parabolic  center  line  will  be  used.  In 
order  to  get  as  simple  an  equation  as  pos- 
sible, the  system  of  axes  will  have  its  ori- 
gin at  the  apex  of  the  parabola.  The  equa- 
tion then  reads  y'  =  ax,  and,  as  the  center 
point  of  the  end  area  must  lie  on  this  para- 
bola, 2/  =  31  when  x  =  40,  or 

a  =  (31)740  =  24 
making 

2/'  =  24a; 

The  center  line  can  now  be  plotted.  When 
this  has  been  done  it  appears,  that  the  angle 
between  the  tangent  of  the  parabola  and  the 
horizontal  is  21  deg.  10  min.  This  is  too 
much,  and  an  arc  of  a  circle  of  31-ft.  radius 
is,  therefore,  inserted  as  shown  in  Fig.  6. 

A  new  parabola  must  now  be  calculated, 
and  it  must  have  its  apex  at  the  origin  and 
its  branches  must  be  tangents  to  this  circle. 
As  the  equation  of  the  circle  is 
(x  — 40)  =  — ?/=:961 
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FIG.    7 — SHAPE    AND    DIMENSIONS    OF    DRAFT   TUBE   FULLY   WORKED  OUT 
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the  equation  of  the  new  parabola  becomes 

l/*  =  29.4a; 

The  true  center  line  can  now  be  plotted. 
The  subtended  angle  a  of  the  arc  is  28  deg. 
20  min. 

Length  of  Center  Line 

In  figuring  the  true  length  of  the  center 
line  it  must  be  borne  in  mind  that  two  dif- 
ferent curves  must  be  considered,  one  a 
parabola  and  the  other  an  arc  of  a  circle. 
The  length  of  the  arc  is 

^  ^  0<10<_?M3  =  15  3  ft 
180  180 

The  length  of  the  arc  of  the  parabola  can 
be  determined  by  the  formula 
■,x  =  y'/a 


2»  = 


60.87  and  z^  =  1.37,  so  that 
2 


dy 


so  that 

S  =  38.9  ft. 

The  total  length  of  the  center  line,  there- 
fore, is 

5.3  -f  38.9  -f  15.3  =  59.5  ft. 

Instead  of  the  length  of  the  center  line 
being  calculated  it  can  be  plotted  to  a  large 
scale  and  measured  with  sufficient  accuracy. 

In  determining  the  shape  of  the  draft 
tube  the  areas  should  be  calculated  at  points 
spaced  from  2  to  3  ft.  apart.  As  neither 
of  these  spacings  multiplied  by  a  certain 
number  will  equal  the  length  59.5,  the  first 
space  will  be  made  to  suit.  In  this  case 
a  2-ft.  spacing  will  be  used  and  the  first 
space  will,  therefore,  be  1.5  ft. 

Velocities 

Previously  it  has  been  determined  that 
V,  =  20  and  v„  =  3  ft.  per  second,  and  now 
it  is  also  knovm  that  I  =  59.5  ft.  Equation 
11  consequently  becomes 

V  =  23  —  2.57  V« 

In  locating  v,  and  Vn  equations  12  and  13 
are  used ;  thus 

z.  =  1.37 
and 

z„  =  59.5  +  1.37  =  60.87 

A  table  is  now  established  giving  the 
values  of  the  different  elements  of  the  draft 
tube.  Such  a  table  is  given  herewith  in 
abbreviated  form. 

The  time  required  for  a  drop  of  water  to 
pass  through  the  tube  can  be  determined  by 
equation    14.      In    this    case    \/fc  =  2.57, 


*  =  2;^(V60.87  — V1.37) 


and 


so  that 


z,  =  1.37 


2  X  6.63 
2.57 


=  5.16  sec. 


Hence 


(V^n  —  V^i)  as  before  =  6.63 


The  volume  of  the  draft  tube  is  calculated 
by  means   of  equation   17.     In  this  case 

6  =  V,  -f  Vn  =  20  +  3  =  23 ;  v'^  =  2.57  and 
Q  =  2850,  so  that 

Vk/b  =  2.57/23  =  0.112 
z„  =  60.87 


and 


m  =  1  —  0.112  X  6.63  =  0.257 
Inm  =  lnO.257  =  —  1.357 


Therefore 


y  = 


2  X  2850  X  23 


(2.57)' 
=  32,100  cu.  ft. 


(0.257  -f- 1.357) 


Soil  Tests  Reported  and  Safe  Underpinning 
Methods  in  Sand  Described 

Excavation  for  New  York  Subway  in  William  Street  Encounters 
Sandy    Soil    Which    Forces    Adoption    of    Special    Precautions 


AFTER  the  first  eight  months  of  under- 
pinning operations,  during  which  more 
than  sixty  buildings  have  been  successfully 
supported  on  William  Street  for  the  New 
York  subway  excavation  in  sandy  soil,  which 
the  property  owners  had  considered  so  un- 


successive  steps  in  underpinning  a  typ- 
ical THREE-PIER  BUILDING 

safe  that  they  had  protested  to  the  courts, 
the  methods  of  work  and  precautions  taken 
have  demonstrated  the  possibilities  of  care- 
fulness and  system  without  the  adoption  of 
elaborate  or  expensive  schemes.  In  an 
article  entitled  "Meeting  the  Soil  Halfway 
on  William  Street"  in  the  September  issue 
of    the    Public    Service    Record,    John    F. 


Values  op 

Different  Elements  in  Draft  Tube  Design 

o  . 

- 

6l| 
2"^ 

^ 

fe 

i 

1  , 

5 

II 

3h 

1 

1 

0 

1.37 

20.00 

6.22 

0.82 

0 

1.5 

142.5 

Circle,  D  =  13.46 

2 

1.5 

2.87 

18.65 

5.40 

0.74 

1.5 

2.0 

152.8 

Circle,  D  —  13.97 

X 

S.5 

4.87 

17.33 

4.66 

0.54 

3.5 

2.0 

164.4 

Circle,  D  —  14.49 

4 

5.5 

6.87 

16.27 

4.12 

5.5 

175.2 

Circle,  D  -  14.93 

0.46 

2.0 

S 

7.5 

8.87 

15.35 

3.66 

1.48 

7.5 

9.0 

185.7 

CTrcle,  D  =  15.38 

10 

17.5 

18.87 

11.83 

2.18 

0.87 

16.5 

7.0 

240.8 

Circle,  D  =  17.53 

15 

27.6 

28.87 

9.20 

1.31 

0.555 

23.5 

5.8 

309.6 

Circle,  D  =  19.86 

20 

37.5 

38.87 

6.98 

0.755 

0.360 
0.226 
0.029 

29.3 

4.7 

2.24 

0.06 

408.0 

Circle,  D  =  22.80 

25 

47.5 

48.87 

6.05 

0.395 

34.0 

664.0 

Ellipse,  a  1=  12.3;  b  —  14.6 

SO 

57.5 

68.87 

3.30 

0.169 

36.24 

864.0 

EUlpse,  o.=  12.3  ;  b  =  22.4 

31 

59.5 

60.87 

3.00 

0.140 

36.30 

950.0 

EUipse,  o  —  12.3  ;  b  =  24.6 

Note  :   The 

dimensions 

a  and  b 

of  the 

elllptlcally  shaped 

areas  are  half  the  length  of  the  minor  and 

major 

axes  of  the  ellipses. 

Greathead,  assistant  engineer,  has  described 
the  tests  made  and  principal  methods  used 
on  this  work.  Following  is  an  abstract  of 
the  article: 

Rigid  Rules  Followed 

In  order  to  place  the  underpinning  opera- 
tions on  the  plane  of  known  facts  instead  of 
chance,  the  following  rules  have  been 
adopted:  (1)  To  insure  permanent  sup- 
port, all  building  foundations  are  to  be  ex- 
tended below  the  influence  of  subway  ex- 
cavation— that  is,  for  adjacent  buildings — 
to  well  below  subgrade;  (2)  to  insure  ade- 
qimte  support,  every  pile  driven  is  to  be 
actually  tested  to  from  11/2  to  2  times  the 
assigned  load,  and  the  area  of  spread  foun- 
dations is  to  be  based  on  tests. 

The  various  tests  were  made  under  the 
direction  of  the  Public  Service  Commission, 
and  the  exact  nature  of  the  soil  was  noted  in 
every  case.  Soil  samples,  varying  from  al- 
most pure  clay  through  various  graded  mix- 
tures of  clay  and  sand  to  almost  pure  sand, 
were  numbered  from  1  to  10  and  analyzed  as 
to  constituents  and  fineness.  After  an  un- 
successful attempt  to  use  dry  separation  by 
the  No.  100  sieve  as  a  dividing  line  between 
sand  and  clay,  a  volumetric  separation  by 
shaking  with  water,  permitting  the  sand  to 
precipitate  first,  has  been  determined  upon 
as  the  closest  to  truth  of  any  easily  per- 
formed test.  The  character  of  the  ground 
exposed  during  underpinning  is  constantly 
compared,  either  by  eye  or  by  the  water 
test,  with  a  set  of  the  standard  samples. 

Methods  of  Testing — General  Results 

The  first  experiment,  to  determine  the 
greatest  imposed  load  a  certain  sand  would 
safely  stand  without  undue  or  progressive 
settlement,  was  made  by  the  use  of  a  tri- 
angular test  platform,  of  12-ft.  lengths  of 
12-in.  I-beams,  resting  at  each  corner  on  a 
12  x  12-in.  vertical  timber  whose  end  bear- 
ing on  the  soil  was  1  sq.  ft.  Test  loads  were 
then  applied,  varying  from  2  to  8  tons  per 
square  foot,  and  sustained  at  various  in- 
tensities for  periods  up  to  one  week  in 
length.  Levels  taken  on  spikes  driven  in 
the  platform  legs  indicated  the  settlement 
during  loading  and  also  the  often  equally 
great  settlement  under  a  steady  load  during 
the  time  interval. 

Unequal  settlement  at  the  three  comers 
was  observed,  probably  due  to  the  fact  that 
the  bags  were  swung  with  some  impact  at 
the  corner  which  showed  the  greatest  settle- 
ment. The  average  total  settlement  at  4 
tons  per  square  foot  for  sand  containing  3 
per  cent  clay  was  %  in. 
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This  test  was  criticised  not  only  because 
of  the  method  of  loading,  but  because  of  the 
small  area  of  each  bearing  surface.  Ac- 
cordingly, 4  sq.  ft.  of  bearing  area  were 
forced  into  a  similar  soil  (with  12  per  cent 
clay,  however)  by  successive  increments  of 
load  from  a  hydraulic  jack.  The  settle- 
ments were  more  uniform,  but  otherwise 
the  results  corroborated  the  preceding  tests, 
the  settlement  being  less  than  1,2  in.  at  4 
tons  per  square  foot. 

Steel-Jacketed  Piles 

The  weapon  which  has  conquered  the 
William  Street  soil  is  undoubtedly  the  14-in. 
hollow  boiler-plate  shell,  jacked  to  the  de- 
sired depth,  cleaned  out  and  concreted.  No 
one  would  attempt  to  sink  a  4  x  4-ft.  foun- 
dation pit  below  ground  water  in  sand.  By 
careful  trenching  and  screened  pumping 
from  sumps,  the  contractor  in  many  cases 
lowered  the  ground  water,  and  therefore 
the  pits,  many  feet.  All  but  the  easiest 
cases,  however,  required  the  use  of  piles. 

The  diagrams  on  page  631  show  the 
typical  underpinning  method  in  which  piles 
are  used  under  a  three-pier  foundation  in 
the  front  of  a  building.  Two  I-beams  (or 
lattice  girders)  are  clamped  around  the 
outer  and  inner  sides  of  the  foundation 
slabs  and  bound  together  by  heavy  cables 
between  the  piers.  The  transverse  faces  of 
the  slabs  are  also  fitted  into  channels  or  I- 
beams  whose  ends  rest  above  or  upon  the 
longitudinal  beams.  When  the  whole  is  con- 
creted solid  it  forms  a  substantial  grillage. 

A  pit  is  then  started  between  the  piers, 
and  is  carefully  sheeted  horizontally  when 
large  enough  to  admit  a  man.  This  pit  is 
deepened  and  kept  closely  sheeted  until 
ground  water  majces  further  progress  im- 
possible. A  2-ft  cylinder,  the  first  length 
of  a  14-in.  pile,  is  then  stood  on  the  pit 
bottom  and  jacked  down  by  an  hydraulic 
jack  as  shown.  When  completely  driven  an- 
other length  is  added  and  the  jack  load  re- 
applied. The  material  in  the  pile  is  re- 
moved by  a  miniature  orange-peel  bucket, 
a  helical  screw  or  other  simple  method. 

Tests  of  Piles  and  Steel  Jackets 

While  still  newly  poured  with  concrete, 
each  of  the  piles  is  tested  with  an  hydraulic 


jack  to  a  load  at  least  50  per  cent  greater 
than  that  apportioned  to  it,  being  jacked 
down,  if  necessary,  until  it  will  carry  that 
load  with  no  settlement  for  a  period  of  ob- 
servation ordered  by  the  engineer. 

A  very  important  operation  for  minimiz- 
ing the  later  settlement  of  the  building  then 
ensues.  A  column  of  steel  shapes  is 
erected  upon  each  pile  and  powerfully 
wedged  against  the  grillage  with  slender 
steel  wedges.  Thus  part  of  the  load  is  im- 
mediately transferred  to  the  piles  at  a  time 
when  their  settlement  will  not  affect  the 
building,  and  subsidence  due  to  shrinkage 
or  voids  in  the  pit  concrete  is  also  provided 
against.  The  pit  is  now  concreted,  and  in 
every  case  grout  is  introduced  under  about 
a  4-ft.  head  to  take  up  the  shrinkage  of 
the  concrete  and  especially  to  fill  all  voids, 
however  small,  around- the  old  foundation 
and  the  new  pit. 

These  pile  lengths,  although  made  of  only 
Vg-in.  sheet  metal,  are  very  strong,  the 
bearing  and  driving  fit  at  the  joint  (2-in. 
inner  lap,  outside  band)  being  especially 
close.  An  empty  length  of  14-in.  piling 
supported  a  total  test  load  of  89  tons  with 
no  effect  other  than  a  4-in.  farther  pene- 
tration. In  the  loosest  and  coarsest  sand 
available  a  2-ft.  length,  started  empty,  car- 
ried 91/2  tons  when  jacked  flush  with  the 
ground.  When  filled  with  compacted  sand 
and  then  jacked  into  the  same  soil  it  car- 
ried 40  tons,  which  was  maintained  for  5 
min.  This  astonishing  test  was  repeated 
under  a  near-by  building  with  the  same  re- 
sults. Lateral  tests  of  the  joint  showed 
similar  astonishing  strength  for  this  type 
of  pile. 

Bulb  of  Soil  Pressure 

The  area  of  the  bottom  of  a  14-in.  pile 
is  about  1  sq.  ft.,  and,  furthermore,  tests  to 
be  mentioned  show  the  value  of  skin  fric- 
tion with  these  non-tapering  piles  to  be 
slight,  say  5  per  cent.  In  view  of  the  fact 
that  sand,  especially  quicksand,  is  not  al- 
lowed more  than  a  few  tons  load  for  this 
unit  area,  it  certain  would  be  valuable  if 
we  could  understand  just  how  80  tons  are 
regularly  supported  without  settlement  dur- 
ing routing  tests,  and  half  that  in  actual 
practice  under  real  building  loads. 


The  results  of  careful  experiments  with 
brown  building  sand  to  determine  the  "dis- 
tribution of  vertical  soil  pressure"  con- 
ducted at  Pennsylvania  State  College  (see 
the  Engineering  Record  of  March  13,  1915, 
page  330)  have  been  plotted  in  an  entirely 
new  way  in  the  diagram  herewith.  Here 
we  have  visualized  the  cone,  or  more  prop- 
erly bulb,  of  resistant  soil  which  forms  be- 
low the  base  of  the  pile,  radiating  the  pres- 
sures, with  diminishing  intensities  (whose 
boundaries  are  shown),  in  all  directions  to 
the  limit  where  no  effect  is  produced  by  the 
load. 

If  the  material  had  been  confined  water 
the  highly  compressed  portion  under  the 
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TESTS  OF  PENETEATION  AND  REBOUND  OF  CONCRETED   14-INCH   STEEL  PILES 


DISTRIBUTION   OF   SOIL   PRESSURE 

pile  would  naturally  have  freely  moved 
away,  so  that  there  would  have  been  no 
limit  to  the  penetration  of  the  pile.  With 
the  dry  sand  represented  by  the  diagram, 
the  pile  increases  the  interior  friction  of 
the  sand  in  direct  ratio  as  the  load  is  made 
larger;  and  the  point  arrives  where  lateral 
flow  of  material  stops  because  of  this  fric- 
tion. Beyond  that  the  soil  compresses  until 
it  will  stand  the  pressure  required  by  its 
relative  position  from  the  pile;  then  the  pile 
no  longer  sinks  under  that  particular  load. 
It  seems  obvious  that  the  more  liquid  the 
soil,  and  the  greater  the  clay  lubricant,  the 
greater  the  necessary  penetration  should 
be,  other  things  being  equal. 

Nine  actual  records  of  the  way  piles  act 
under  final  tests  are  shown  in  the  accom- 
panying diagram.  The  loads  were  read 
from  the  pressure  gage  of  the  hydraulic 
pump,  and  the  settlement  was  measured  di- 
rectly from  the  pile  head  to  a  stretched 
horizontal  string,  or  by  attaching  the  tape 
of  a  deflectometer.  All  of  the  curves  show 
the  rebound  which  occurs  whenever  the  load 
is  released.  This  distance,  about  %  in-,  is 
nearly  double  the  amount  due  to  the  elas- 
ticity of  the  pile;  the  balance  must  be  due 
to  the  expansion  of  the  compressed  soil  be- 
low. 

Wide  Pile  Cap — Reduction  op  Settlement 

A  great  forward  step  has  been  taken  by 
the  introduction  of  wide  plates  between  the 
jack  and  the  pile.  When  the  oflicial  test  to 
about  double  the  actual  dead  load  is  com- 
pleted, the  pressure  is  held  until  steel  beams 
are  cut  (with  blowpipe)  and  wedged  from 
the  plates  to  the  grillage  of  the  building,  on 
both  sides  of  the  jack,  which  is  then  re- 
leased and  removed.  This  results  in  a  re- 
duction of  the  rebound  to  from  0.23  to  0.08 
in.,  as  shown  by  curves  for  pile  9,  clearly 
indicating  that  at  least  half  of  the  80-ton 
test  load  was  permanently  maintained  on 
the  pile  below.  As  this  is  more  than  the 
assigned  loads,  no  future  settlement  at  all 
is  anticipated. 

Just  enough  has  been  done  in  the  direc- 
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tion  of  determining  the  skin  friction  of  the 
14-in.  piles  to  discover  the  limiting  values, 
and  especially  the  difficulty  of  accuracy.  In 
the  first  place,  pressure  gages  capable  of 
recording  100-ton  loads  on  the  pile  are  not 
very  reliable  for  5  tons.  Also,  the  amount 
of  muck  left  in  the  bottom  of  the  pile  is  of 
primary  importance.  If  muck  is  removed 
below  the  bottom  of  the  casing,  apparently 
voids  occur  at  the  sides,  as  little  or  no  re- 
corded pressure  is  required  to  sink  the 
shell.  It  seems  at  this  stage  of  the  tests  as 
though  only  from  4  to  6  tons  of  the  40  to  80 
tons  obtained  from  a  15-ft.  length  of  pile  are 
due  to  skin  friction;  that  is,  from  5  to  15 
per  cent.  This  corresponds  to  from  150  to 
250  lb.  per  square  foot  of  shell  surface. 

The  contractor  on  this  work  is  Smith, 
Hauser  &  Maclsaac,  Inc.  The  various 
tests  for  the  Public  Service  Commission  are 
generally  under  the  direction  of  Edmund  A. 
Prentis,  Jr.  Lazarus  White  is  the  con- 
tractor's engineer,  and  proposed  the  wide 
pile  cap  and  wedging  method  for  prevent- 
ing settlement. 


Maximum  E-50  Shears  and  Moments 
at  Points  of  Short  Beams 

By  W.  M.  ELIOT 
Dallas,  Texas 

MAXIMUM  shears  and  bending  moments 
at  intermediate  points  of  beams  from 
8  ft.  to  36  ft.  in  span  length  due  to  Cooper's 
E-50  engine  loading  may  be  obtained  from 
the    accompanying    diagrams.      For    other 


Offer  Preliminary  Suggestions 
on  Graphic  Presentation 

Committee  Representing  National' Associations  Cre- 
ated at  Instigation  of  Mechanical  Engineers 
Gives  Seventeen  Principles 

SEVENTEEN  fundamental  principles  are 
set  forth  in  a  preliminary  report,  just 
issued,  of  the  Joint  Committee  on  Standards 
for  Graphic  Presentation,  a  body  represent- 
ing various  National  organizations,  and 
created  at  the  instigation  of  the  American 
Society  of  Mechanical  Engineers.  Willard 
C.  Brinton  of  the  latter  society  is  chairman 
and  Leonard  P.  Ayres,  130  East  Twenty- 
second  Street,  New  York  City,  secretary. 
The  seventeen  suggested  principles,  which 
in  the  report  are  illustrated,  are  as  follows : 

Generalities 

1.  The  general  arrangement  of  a  diagram 
should  proceed  from  left  to  right. 

2.  Where  possible  represent  quantities  by 
linear  magnitudes,  as  areas  or  volumes  are 
more  likely  to  be  misinterpreted. 

3.  For  a  curve  the  vertical  scale,  when- 
ever practicable,  should  be  so  selected  that 
the  zero  line  will  appear  on  the  diagram. 

4.  If  the  zero  line  of  the  vertical  will  not 
normally  appear  on  the  curved  diagram,  the 
zero  line  should  be  shown  by  the  use  of  a 
horizontal  break  in  the  diagram. 

Which  Lines  to  Emphasize 

5.  The  zero  lines  of  the  scale  by  curves 
should  be  sharply  distinguished  from  the 


the  first  and  last  ordinates,  since  such  a 
diagram  does  not  represent  the  beginning  or 
end  of  time. 

8.  When  curves  are  drawn  on  logarithmic 
co-ordinates,  the  limiting  lines  of  the  dia- 
gram should  each  be  at  some  power  of  ten 
on  the  logarithmic  scales. 

9.  It  is  advisable  not  to  show  any  more 
co-ordinate  lines  than  necessary  to  guide 
the  eye  in  reading  the  diagram.  (Two  con- 
trasting diagrams  for  the  same  curve  show 
the  confusion  caused  by  too  many  co-ordi- 
nate lines.) 

10.  The  curve  lines  of  a  diagram  should 
be  sharply  distinguished  from  the  ruling. 

Auxiliary  Information 

11.  In  curves  representing  a  series  of  ob- 
servations, it  is  advisable,  whenever  possi- 
ble, to  indicate  clearly  on  the  diagram  all 
the  points  representing  the  separate  obser- 
vations. 

12.  The  horizontal  scale  for  curves  should 
usually  read  from  left  to  right,  and  the  ver- 
tical scale  from  bottom  to  top. 

13.  Figures  for  the' scales  of  a  diagram 
should  be  placed  at  the  left  and  at  the  bot- 
tom or  along  the  respective  axes.  (In  one 
of  the  illustrations  shown  the  axes  intersect 
in  the  center  of  the  diagram,  and  the  figures, 
therefore,  come  within  the  diagram.) 

14.  It  is  often  desirable  to  include  in  the 
diagram  the  numerical  data  of  formulas  rep- 
resented. (In  illustrations  given,  quantities 
are  shown  at  the  top  of  the  diagram,  oppo- 
site the  vertical  lines,  the  lines  being  time 
graduations,  so  indicated  at  the  bottom.    II- 
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MAXIMUM    E-50    SHEARS    AND    BENDING    MOMENTS    AT   INTERMEDIATE    POINTS    OF   SHORT   BEAMS 


Cooper's  loadings  proportional  vertical 
scales  can  be  made  to  give  results  directly, 
or  the  u.sual  method  of  ratios  applied. 

The  diagrams  are  particularly  useful  in 
the  design  of  reinforced-concrete  beams  or 
girders,  for  which  not  only  the  absolute 
maximum  shear  and  bending  is  desired,  but 
also  the  values  at  intermediate  points  for 
the  purpose  of  designing  the  reinforcement. 


STANDING  Timber  Totaling  100,000,000 
ft.  b.m.  is  offered  for  sale  by  the  U.  S.  For- 
est Service  on  the  Plumas  National  Forest, 
California.  About  60  per  cent  of  the  tim- 
ber is  estimated  to  be  sugar  and  yellow 
pine.  Fifteen  years  is  allowed  for  cutting 
and  removal,  with  additional  time  for 
necessary  improvements.  Payment  is  to 
be  made  in  installments  as  the  timber  is 
cut. 


other  co-ordinate  lines.  (In  the  three  illus- 
trations in  the  report,  one  has  a  heavy  hori- 
zontal zero  line,  at  the  base,  representing 
zero  population,  the  vertical  graduations, 
representing  years,  having  no  zero ;  the  sec- 
ond has  both  the  left-hand  vertical  and  the 
bottom  horizontal  lines  heavy,  representing 
zero  in  each  case,  while  in  the  third,  where 
the  horizontal  graduations  indicate  gain  or 
loss,  the  heavy  zero  line  is  near  the  middle 
of  the  diagram.) 

6.  For  curves  having  a  scale  representing 
percentages,  it  is  usually  desirable  to  em- 
phasize in  some  distinctive  way  the  100  per 
cent  line  or  other  line  used  as  a  basis  of 
comparison.  (In  the  illustration  shown  the 
100  per  cent  line,  like  the  zero  line,  is 
shown  heavy  wherever  it  may  come.) 

7.  When  the  scale  of  a  diagram  refers  to 
dates,  and  the  period  represented  is  not  a 
complete  unit,  it  is  better  not  to  emphasize 


lustrating  the  inclusion  in  the  diagram  of 
formulas  represented,  in  one  of  the  dia- 
grams the  equation,  is  written  along  the 
curve.) 

15.  If  numerical  data  are  not  included  in 
the  diagram  it  is  desirable  to  give  the  data 
in  tabular  form  accompanying  the  diagram. 

16.  All  lettering  and  all  figures  on  a  dia- 
gram should  be  placed  so  as  to  be  easily 
read  from  the  base  as  the  bottom,  or  from 
the  right-hand  edge  of  the  diagram  as  the 
bottom. 

17.  The  title  of  a  diagram  should  be  made 
as  clear  and  complete  as  possible.  Sub- 
titles or  descriptions  should  be  added  if  nec- 
essary to  insure  clearness. 


The  Twin  Peaks  Tunnel  in  San  Fran- 
cisco, the  city  engineer  reports,  will  be 
completed  within  the  next  two  years. 
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St.  Louis  Municipal  Bridge  East  Approach  a 
Steel  Viaduct  Nearly  3  Miles  Long 

Economy  Results  from  the  Use  of  Rolled  I -Beams  and  Longitu- 
dinal Girders  as  Trolley-Rail  Stringers — Expansion  Joint  Details 


AFTER  considerable  delay,  the  city  of 
St  Louis  authorized  the  bonds  last 
November  and  recently  let  the  contract  for 
the  east  ^proach  to  the  Municipal  bridge, 
the  three  main  spans  of  which  have  stood 
idle  since  their  completion  about  1910. 
These  spans  of  668  ft.,  the  longest  simple 
spans  in  the  world,  were  described  in  the 
Engineering  Record  of  Oct.  30,  1909,  page 
487,  and  of  Dec.  31,  1910,  page  641.  In 
spite  of  local  disputes  between  the  labor 
onions  and  consequent  delaj's,  although  the 
city  of  St.  Louis  itself  is  erecting  the  steel 
with  union  labor,  it  is  expected  that  the 
approaches  can  be  completed  and  the  bridge 
<4>ened  for  traffic  by  October,  1916. 

The  east  approach  is  a  steel  viaduct 
nearly  3  miles  long,  and  of  three  varying 
types  of  construction — a  typical  double- 
track  railroad  viaduct  about  2  miles  long, 
an  independent  highway  viaduct  more  than 
Vi  mile  long,  and  a  combination  railroad 
and  highway  nearly  Vo  mile  long.  The  con- 
struction here  described  includes  sections 
of  the  combination  type  and  of  the  high- 
way viaduct,  details  of  the  expansion  joints 
and  bracing,  economy  in  floor  design  and 
details  of  trolley-pole  connections  and 
bracing. 

General  Dimensions 

The  tjTJical  girder  and  tower  spans  are 
75  ft.  and  45  ft.  respectively,  fixed  by  the 
economical  length  of  15  ft.  for  the  string- 
ers in  the  highway  floor,  kept  constant 
throughout  for  all  structures  carrying  high- 
way loading.  In  addition  to  the  regular 
tower  and  girder  construction  there  are 
four  long  spans,  of  which  one  is  296  ft. 


and  one  276  ft.  long.  The  total  length  of 
the  viaduct  is  13,300  ft. ;  the  first  2300  ft. 
is  a  combined  highway  and  railroad  struc- 
ture, the  highway  viaduct  then  diverges  to 
the  northeast  for  3000  ft.  to  East  St.  Louis, 
and  the  railroad  viaduct  continues  nearly 
eastward  for  11,000  ft.  ' 

The  details  of  the  design  provide  for  the 
future  addition  of  four  turnouts  from  the 


end  frames  into,  while  the  other  end  rests 
upon,   a  longitudinal  girder. 

Details  of  the  expansion  joint  for  the 
15-in.  I-beam  stringers  and  of  the  support- 
ing chairs  for  the  trolley  rails  should  be 
noted,  also  the  manner  of  bracing  the 
built-up  trolley  poles  and  connecting  them 
to  the  floorbeams  on  one  side  and  to  the 
longitudinal  girders  on  the  other,  as  shown 
in  the  drawing.  An  unusual  and  effective 
detail  for  the  lacing  of  diagonal  bracing 
at  the  spliced  intersection  is  worthy  of 
mention. 

Highway  Viaduct 

In  addition  to  the  large  economy  effected 
by  the  use  of  rolled  I-beam  stringers  for 
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INTERMEDUTE   FLOORBEAM   AND   CANTILEVER  BRACKET   ON    HIGHWAY   VIADUCT 


viaduct  now  to  be  built — one  to  the  north 
for  connection  with  the  Pennsylvania  lines, 
and  three  others  toward  the  south  to  con- 
nect with   various   other   railroads. 

Combination  Viaduct 

The  accompanying  cross-section  shows 
the  typical  details  and  general  dimensions 
of  the  combination  viaduct.  The  location 
of  the  column  on  the  right  fixed  the  length 
of  the  overhanging  ends  of  the  floorbeams, 
and  was  decided  by  the  desire  to  keep  the 
loading  on  the  two  columns  approximately 
the  same.  Note  that  the  highway  floor- 
beams  are  all  spaced  15  ft.  apart,  and  one 


the  roadway  throughout,  fixing  the  inter- 
mediate floorbeam  spacing  at  15  ft.,  added 
economy  in  design  was  accomplished  by  the 
scheme  shown  in  the  cross-section  of  the 
highway  viaduct,  where  the  main  longi- 
tudinal girders  are  spaced  to  serve  as  outer 
trolley-track  stringers.  The  sidewalks  and 
part  of  the  roadway  are  thus  carried  as 
cantilever  loads  outside  of  these  girders  on 
the  brackets  shown. 

The  expansion  joints  for  the  railroad 
girders,  which  occur  in  every  75-ft.  span, 
are  detailed  with  the  deeper  75-ft.  girders 
reduced  to  the  same  depth  as  the  45-ft. 
girders  by  curving  the  lower  flanges,  as  in- 
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CBOSS-SEcnoN  and  details  of  combined  railroad  and  highway  viaduct  of  ST.  LOUIS  bridge  approach 
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F-XPANSiON  Pocket-  Railroad  Girder 

DETAILS    OF    EXPANSION    JOINTS    FOR   75-FOOT   GIRDERS — RAILROAD 

AND    HIGHWAY 


dicated,  and  carrying  them  in  expansion 
pockets.  The  75-ft.  highway  girders,  how- 
ever, are  supported  on  brackets  on  the  col- 
umns without  decreasing  the  end  depth. 
A  tieplate  passes  through  a  slot  in  the  web 
of  the  longitudinal  girder  to  take  the  top 
flange  tension  produced  by  the  cantilever 
bracket. 

The  east  approach  will  contain  about 
24,000  tons  of  steel  and  35,000  cu.  yd.  of 
concrete.  The  contractor  is  the  Ameri- 
can Bridge  Company.  The  designers  are 
Boiler,  Hodge  &  Baird,  consulting  engi- 
neers. New  York  City.  Erection  is  proceed- 
ing by  city  forces  under  the  direction  of 
C.  H.  Fisk,  engineer  of  construction  for  the 
Board  of  Public  Service  of  St.  Louis. 


illustration  —  the  Cedar  Rapids  Power 
Company  plant  described  in  the  Engineer- 
ing Record  of  July  25,  1914,  page  107,  and 
the  cotton-handling  plant  of  the  Galveston 
Compress  &  Warehouse  Company,  de- 
scribed in  the  Engineering  Record  of  June 
27,  1914,  page  740.  The  following  extracts 
from    the    address    relate    to    standardized 


the  unit  idea.  A  standardization  of  such 
structures  as  engine  houses,  freight  sheds, 
snow  sheds  and  track  shelters  could  be 
made  to  result,  he  believes,  in  great  econo- 
mies by  the  adoption  of  this  method.  Cen- 
trally located  factories  should  be  estab- 
lished for  the  manufacture  of  the  units. 
The  amount  of  work  that  could  be  accom- 
plished in  this  line  by  a  small  force  work- 
ing regularly  would  be  surprising,  and  the 
cost,  if  permanent  forms  were  used,  would 
be  exceedingly  low.  The  accompanying 
photographs  show  typical  examples  of  rail- 
road structures  built  by  the  unit  method. 
Shop  fabrication  would  also  permit  the 
use  of  lighter  sections,  because  factory 
concrete,  it  is  claimed,  has  greater  strength 
and  is  a  more  reliable  product  than  the 
field  mixed  concrete  of  ordinary  construc- 
tion. By  careful  methods  there  is  no  doubt 
in  Mr.  Conzelman's  mind  that  a  large  per- 
centage of  the  concrete  ordinarily  used 
could  be  saved.  Buildings  would  be  carried 
in  stock,  as  are  other  commodities,  and 
could  be  "wrapped  up"  and  sent  out  on 
short  notice  and  erected  in  surprisingly 
quick  time.  What  is  true  of  railroad  struc- 
tures applies  with  equal  force  to  any  de- 
velopment consisting  of  similar  units,  such 


Unit  Construction   Reduces 
Quantity  of  Concrete 

J.   E.   Conzelman   Proposes   Use    of  Standardized 

Railroad  Structures  and  Development  of 

Shop  Methods  for  Concrete 

THAT  UNIT  METHODS  of  reinforced- 
concrete  construction  have  proved  their 
practicability  during  the  last  six  years  is 
claimed  by  J.  E.  Conzelman,  vice-president 
and  chief  engineer  of  the  Unit  Construc- 
tion Company,  in  a  paper  entitled,  "Recent 
Application  of  Unit  Methods  to  Reinforced 
Concrete  Construction,"  presented  before 
the  Engineers'  Club  of  St.  Louis,  Sept.  22. 
He  states  that  under  conditions  favorable 
to  its  use  unit  construction  has  proved  it- 
self greatly  superior  to  the  usual  or  mono- 
lithic type,  and  its  adoption  has  resulted 
in  economy,  simplicity  of  construction,  and 
an  opportunity  for  better  workmanship. 
Two  large  unit  operations  were  used  for 


COMBINATION    RAILWAY    STATION    AND   FREIGHT   HOUSE   WITH    HIGH    PLATFORM 


railroad  structures  and  to  the  relative  ad- 
vantages of  unit  methods,  with  criticisms 
of  some  of  the  methods  used  in  monolithic 
construction. 

Railroad  Structures  Could  Be 
.  Standardized 

Railroad  work,  according  to  Mr.  Conzel- 
man, offers  a  field  for  the  development  of 


as    terminal    buildings    or    manufacturing 
centers. 

Mass  Concrete  Mixed  Too  Fast 

One  of  the  phases  of  usual  construction 
methods  that  needs  correction  is  the  haste 
with  which  the  concrete  materials  are  put 
through  the  mixer.  Engineers,  as  well  as 
contractors,  seem  to  be  hypnotized  by  the 
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American  habit  of  doing  things  on  a  large 
scale  and  in  the  shortest  possible  time,  and 
perhaps  without  due  regard  to  excellence 
and  uniformity  of  product.  We  want  a 
batch  a  minute,  a  floor  a  week,  ten  floors 
in  ten  weeks,  and  arrange  our  plans  ac- 
cordingb'-  It  was  recently  reported  in  one 
of  the  engineering  journals  that  on  a  large 
contract  an  average  of  70  batches  an  hour 
was  frequently  maintained.  Can  the  mate- 
rials for  a  yard  of  concrete  develop  the 
dose  intimacy  necessary  for  a  uniformly 
strong  concrete  in  the  10  or  20  sec.  they 
are  allowed  after  their  introduction  into 
the  mixer? 

Waste  of  Concrete  Materials 

The  result  of  these  methods  is  the  pro- 
duction of  a  concrete  of  mediocre  strength 
and  of  uncertain  quality.  As  a  conse- 
quence it  follows  that  more  concrete  mate- 
rials are  required  than  would  be  used  if 
the  materials  were  properly  mixed.  Recent 
experiments  show  that  the  strength  of  con- 
crete can  be  greatly  increased  by  long  and 
thorough  mixing,  and  it  is  no  doubt  true 
that  better  construction  methods  would  re- 
sult in  a  saving  of  as  much  as  20  per  cent 


Marysville,  Ohio,  Sewage-Treatment  Plant 
Provides  for  High  Degree  of  Purification 

Screening,  Two-Story  Sedimentation  Tanks,  Crushed-Stone  Contact 
Beds    and     Intermittent     Sand    Filters     Were    Found    Necessary 

By  E.  D.  BARSTOW 
With  R.  Winthrop  Pratt,  Consulting  Engineer,  Cleveland 


MARYSVILLE,  Ohio,  a  village  of  4000 
population,  finished  last  year  what  is 
believed  to  be  one  of  the  most  complete 
sewage-treatment  plants  of  the  smaller 
cities  of  Ohio.  Local  conditions,  to  be 
described  later,  required  the  installation  of 
a  plant  that  would  give  a  very  high  degree 
of  purification,  and  the  plan  adopted  there- 
fore included  screening,  sedimentation  in 
two-story  tanks,  treatment  in  crushed-stone 
contact  beds  and  finally  sprinkling  filters. 
The  chief  features  of  the  plant  will  be  here 
described. 

Local  Conditions 

Marysville  has  a  population  of  nearly 
4000,  is  the  county  seat  of  Union  County, 
and  is  situated  about  thirty  miles  northwest 


BUTTERFLY    SHEDS    AT    LOS    ANGELES    DEPOT   SHELTER    TRACK    PLATFORMS 


of  the  concrete  materials  without  reduction 
in  strength. 

A  part  of  this  trouble  is  due  to  the 
methods  necessarily  used  in  the  construc- 
tion of  the  ordinary  concrete  building.  Af- 
ter a  week  or  two  of  carpenter  work  the 
forms  for  one  floor  are  prepared,  then  all 
energies  are  bent  to  pour  the  entire  floor 
in  one  day  of  concreting.  The  mixer  works 
about  one  day  out  of  six  and  has  to  do  the 
mixing  in  one-sixth  of  the  time  that  should 
be  allowed. 

Unit  methods  are  said  to  give  oppor- 
tunities for  making  better  concrete.  A 
rea.sonable  amount  is  poured,  each  •  day 
which  gives  times  for  thorough  mixing, 
and  the  concrete  is  poured  into  individual 
forms  in  comparatively  small  quantities,  so 
that  each  batch  is  inspected  and  puddled. 
When  the  time  comes,  as  it  soon  will,  ac- 
cording to  Mr.  Conzelman,  when  units  are 
made  in  permanent  factories  by  improved 
processes  of  manufacture,  a  perfectly  re- 
liable structural  material  will  be  obtained, 
and  perhaps  50  per  cent  of  the  concrete 
that  is  now  used  will  be  saved. 


The  Production  op  Lime  in  the  United 
States  in  1914  was  3,380,928  short  tons, 
according  to  a  bulletin  of  the  U.  S.  Geolog- 
ical Survey.    Ita  value  was  $13,247^76. 


from  Columbus,  in  the  midst  of  rolling  farm 
lands.  Through  the  northern  part  of  the 
town  runs  Mill  Creek,  a  small  stream  with 
a  flow  of  from  4  to  20  cu.  ft.  per  second, 
into  which  all  sewage  from  Marysville  ulti- 
mately finds  its  way.  About  10  miles  below 
Marysville,  Mill  Creek  empties  into  the 
Scioto  River  at  a  point  6  or  8  miles  above 
the  storage  reservoir  which  impounds  the 
water  for  the  public  water  supply  of  Colum- 
bus. This  situation  gave  rise  to  one  of  the 
chief  reasons  for  considering  the  sewage 
purification  problem  at  Marysville.  Of 
little  less  importance  was  the  other  reason 
that  for  years  Mill  Creek  had  been  rendered 
locally  obnoxious  during  the  summer  months 
by  sewage  from  the  town  and  by  milk  wastes 
from  a  large  milk  evaporating  plant  located 
in  the  southwest  part  of  the  corporation. 
Town  Run,  which  is  nothing  more  than  an 
open  ditch  through  the  middle  of  the  town, 
was  also  badly  polluted  by  the  discharges 
from  a  number  of  private  sewers. 

On  account  of  these  conditions  the  State 
Board  of  Health  ordered  the  village  to  con- 
struct a  sewer  system  and  sewage-treatment 
plant,  requiring  that  the  sewage  receive  a 
high  degree  of  purification  in  view  of  the 
fact  that  it  would  ultimately  contribute  to 
the  water  supply  of  Columbus.  Accordingly 
the  village  council  employed  R.  Winthrop 
Pratt,  consulting  engineer,  of  Cleveland,  to 


make  the  plans  for  and  superintend  the  con- 
struction of  the  system. 

Sewer  System 

The  sewer  system  was  designed  to  reach 
practically  every  portion  of  Marysville,  the 
ultimate  capacity  being  based  on  a  popula- 
tion of  12,000  people,  assuming  a  rate  of 
150  gal.  of  sewage  per  capita  per  day. 
About  10  miles  of  sewers  were  built,  which 
will  serve  practically  all  of  the  present  popu- 
lation of  the  town.  Arrangements  were 
also  made  to  take  care  of  the  sewage  from 
the  Ohio  State  Reformatory  for  Women, 
which  is  being  constructed  on  a  site  about 
1  mile  southwest  of  the  village  limits.  This 
institution  is  planned  to  accommodate  ulti- 
mately 1000  persons.  It  was  possible  to 
get  a  gravity  flow  throughout  the  sewer 
system  and  through  the  treatment  plant  to 
Mill  Creek,  although  the  sewers  were  laid 
on  very  low  grades  in  some  places. 

The  contract  for  the  construction  of  the 
sewer  system  was  awarded  to  W.  M.  Graham 
&  Company,  of  Columbus,  who  finished  the 
work  early  in  the  summer  of  1914.  The 
subsoil  is  generally  dry  clay,  and  little  real 
trouble  was  experienced  in  laying  the 
sewers. 

Treatment  Plant 

The  sewage-treatment  plant  was  located 
on  the  site  of  an  old  gravel  pit,  just  outside 
the  northeast  village  limits,  and  about  one- 
fourth  of  a  mile  from  the  nearest  residences. 
The  site  was  well  above  ordinary  flood 
waters,  but  a  dike  was  built  entirely  around 
the  plant,  the  top  being  about  2  feet  above 
high  water  of  the  flood  of  1918,  which  was 
the  worst  on  record  in  this  section  of  the 
country. 

The  plant  was  designed  for  a  capacity  of 
500,000  gal.  of  sewage  per  day,  and  can  be 
increased  in  size  to  accommodate  any  prob- 
able growrth  Marysville  will  have  within  the 
next  50  years.  To  obtain  the  required  de- 
gree of  purification,  the  treatment  consists 
of  screening,  sedimentation  in  two-story 
tanks,  treatment  in  crushed-stone  contact 
beds  and  filtration  in  intermittent  sand  fil- 
ters, in  the  sequence  given. 

Screening  and  Two-Story  Tank 

The  trunk  sewer  discharges  into  a  screen 
chamber  in  which  are  two  sets  of  steel-bar 
screens  with  1-in.  openings.  In  this  cham- 
ber, also,  are  removable  stop-planks,  by 
means  of  which  the  sewage  may  be  directed 
into  either  one  or  both  of  the  sedimentation 
tanks.  The  two-story  sedimentation  tanks 
are  each  21  x  33  ft.  in  inside  dimensions, 
placed  end  to  end,  with  an  8-ft.  space  be- 
tween, in  which  space  are  placed  the  screen 
and  outlet  chambers.  The  flow  channels  are 
9  ft.  wide,  with  a  sectional  flow-area  of  87 
sq.  ft.  In  passing  through  the  66  ft.  of 
flow-channel  length  the  sewage  has  a  sedi- 
mentation period  of  3  hours,  based  on  the 
assumed  ultimate  sewage  flow. 

The  sludge-digestion  chambers  have  a 
capacity  of  3500  cu.  ft.,  intended  to  accom- 
modate the  storage  of  digested  sludge  for  a 
period  of  4  to  6  months.    Each  tank  has  two 
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sludge  sumps,  from  which  lead  cast-iron 
discharge  pipes.  These  pipes  being  below 
the  flow  line  of  the  tanks,  the  sludge  may 
be  drawn  off  at  any  time  by  opening  a  gate- 
valve  in  the  pipe  line.  The  sludge  is  dis- 
charged upon  a  sludge-drying  bed  adjacent 
to  the  sand  filters. 

Contact  Beds  and  Filters 

The  sewage  goes  from  the  sedimentation 
tanks  to  the  control  chamber  in  the  middle 
of  the  contact  beds.  In  this  chamber  are 
automatic  siphons,  which  dose  the  sewage 
out  into  the  contact  beds  in  rotation.  There 
are  four  contact  beds,  each  90  ft.  square, 
filled  with  crushed  stone  to  a  depth  of  4  ft. 
They  are  designed  on  a  basis  of  2000  per- 
sons per  acre-foot.  The  beds  have  concrete 
walls  throughout  and  are  drained  by  5-in. 
split  tile,  laid  in  rows  6  ft.  apart  on  the 
4-in.  concrete  floor.  The  controlling  ap- 
paratus was  installed  by  the  Pacific  Flush 
Tank  Company. 

The  four  sand  filters  are  each  125  x  175 
ft.,  filled  with  sand  to  a  depth  of  2  ft.  The 
sewage  from  the  contact  beds  goes  into  a 
distribution  chamber  in  the  middle  of  the 
sand  beds,  from  which  it  is  dosed  out  onto 
the  beds  through  hand-operated  shear  gates, 
and  distributed  over  the  beds  by  wooden 
troughs.  These  troughs  go  entirely  around 
the  concrete  walls  of  each  bed  with  an  addi- 
tional line  laid  lengthwise  of  each  bed.  The 
discharge  from  the  troughs  is  regulated  by 
means  of  adjustable  gates. 

The  sludge  bed,  8  x  353  ft.  in  size,  ad- 
joins the  sand  filter  beds  and  drains  into 
them.  It  has  a  6-in.  layer  of  %-in.  stone 
in  the  bottom,  with  a  12-in.  layer  of  filter 
sand  over  it.  The  sand  filters  are  drained 
by  lines  of  6-in.  sewer  pipe,  laid  with  open 
joints  and  covered  with  %-in.  crushed  stone, 
leading  to  a  common  outlet  chamber  in  the 
middle  of  the  beds.  From  here  the  outlet 
sewer  leads  directly  to  Mill  Creek. 

The  sand  for  the  filters  is  a  fine  lake 
sand,  supplied  by  the  Kelley  Island  Lime  & 
Transport  Company,  Sandusky,  Ohio,  and  is 
•obtained  from  the  bottom  of  Lake  Erie  by 
suction  dredges.  Some  difficulty  was  ex- 
perienced in  getting  this  sand  to  keep  its 
•effective  size  constant. 

Handling  Effluent 

In  the  outlet  chamber  of  the  filter  beds 
is  a  centrifugal  pump,  with  a  6-in.  dis- 
•charge  and  8-in.  suction,  direct  connected 
to  an  electric  motor  on  the  floor  above. 
The  motor  will  be  started  and  stopped  by 
an  automatic  float  switch,  so  arranged  that 
the  pump  will  operate  whenever  the  water 
in  the  outlet  chamber  rises  to  a  certain 
height.  The  discharge  pipe  from  the  pump 
runs  across  the  filter  beds  to  a  manhole  in 
the  outlet  sewer.  In  this  manhole  is  a 
flap  valve,  so  arranged  with  counter  weight 
and  float  that  it  will  close  by  the  action 
•of  a  backward  flow  from  the  creek  in  the 
outlet  sewer.  The  flap  valve  in  the  outlet 
sewer  operating  in  conjunction  with  the 
pump  in  the  outlet  chamber  of  the  filters  is 
expected  to  prevent  any  possible  flooding  of 
the  beds  during  high  water. 

Messrs.  Epps  &  Milligan,  of  Marysville, 
Tvere  the  contractors  for  the  construction  of 
the  sewage-treatment  plant,  which  was  com- 
pleted and  put  into  operation  in  the  fall  of 
1914.  Alvi  Graham  is  city  engineer.  The 
writer  was  resident  engineer  on  the  con- 
struction of  the  treatment  plant. 

The  cost  of  the  sewer  system  was  approxi- 
mately $65,000,  and  that  of  the  treatment 
plant  about  $55,000. 


Port   Channels  of  Venice  Kept   Clear  by  Tidal 
Movement  Properly  Controlled 

Prof.   Luigi  Luiggi   Describes    Jetties    Built    to    Improve    Natural 
Channels  and  Insure  Navigability — How  to  Aid  the  Forces  of  Nature 


ESTUARIES  are  notoriously  difficult  to 
keep  free  from  deposits  of  sediment 
which  impede  navigation  and  require  ex- 
pensive dredging  or  costly  construction  in 
navigable  harbors.  In  notes  presented  be- 
fore the  International  Engineering  Con- 
gress entitled  "Works  for  the  Improvement 
of  Navigable  Estuaries"  Prof.  Luigi  Luiggi, 
inspector  general  of  engineers  and  professor 
of  hydraulic  construction  at  the  Royal  Poly- 
technic of  Rome,  Italy,  described  the 
successful  construction  of  jetties  in  Venice, 
in  relating  Italian  experience  in  this  work. 
The  following  is  an  abstract  of  the  paper 
relating  to  the  work  at  Venice. 

Port  Channels  of  Venice 

In  order  to  improve  the  natural  channels 
of  approach  from  the  sea  to  the  lagoons  of 
Venice,  two  jetties  were  built  at  the  en- 
trance of  the  port  or  passage  of  Malamocco 
of  sufficient  length  to  reach  the  contour  of 
261/4  ft.  below  depth  below  datum.  The 
width  between  jetties  was  fixed  at  1542  ft. 
in  order  to  guide  the  mass  of  water  that 
flows  from  the  lagoon  lying  within,  which 
has  an  area  of  63.2  sq.  miles,  under  the 
action  of  the  tidal  movement.  This  tidal 
movement  varies  from  1.3  ft.  at  neap  tides 
to  2.4  ft.  at  spring  tides,  and  exceptionally 
to  4.3  ft.  in  equinoctial  tides  when  combined 
with  strong  winds. 

With  this  construction,  and  without  the 
need  of  dredging,  the  bar  at  the  entrance 
of  the  channel,  which  was  covered  only  to 
a  depth  of  from  61/2  to  nearly  10  ft.  at  low 
tide,  was  carried  away  by  the  natural  cur- 
rent, and  the  channel  now  maintains  itself 
very  well  at  a  depth  of  about  33  ft.  at 
low  tide. 

A  similar  construction  was  carried  out  at 
the  Lido  entrance,  which  gives  access  more 
directly  from  the  sea  to  the  commercial 
and  military  harbors  of  Venice.  The  lagoon 
of  the  Port  of  Lido  having  an  area  of  112.4 
sq.  miles  and  the  tidal  movement  being 
similar  to  that  at  Malamocco,  it  was  decided 
to  carry  the  jetties  out  to  the  contour  26  ft. 
below  datum.  The  width  of  the  channel  be- 
tween the  jetties  was  made  2950  ft.  with 
the  hope  of  thus  realizing  a  tidal  current 
with  a  velocity  of  from  2  to  3V4,  ft.  per 
second  from  neap  to  spring  tides,  which 
should  be  sufficiently  strong  to  maintain  the 
channel  clear  of  obstruction  and  at  the  same 
time  give  conditions  favorable  for  naviga- 
tion, by  reason  both  of  the  width  of  channel 
and  of  the  moderate  velocity  of  current. 

Results  Are  Satisfactory 

The  results  have  been  very  satisfactory. 
Before  the  work  was  carried  out  the  depth 
of  water  on  the  bar  was  7.9  ft.,  while  at 
present  the  depth  is  28  ft.  However,  as  a 
result  of  the  accepted  width  given  to  the 
channel  itself,  its  course  is  somewhat  irregu- 
lar and  tortuous,  and  certain  shoals  of  sand 
tend  to  re-establish  themselves. 

It  would  have  been  better  to  have  given 
to  the  channel  a  somewhat  reduced  width 
by  building  a  counter  jetty  within — as  was 
done  at  the  Hook  of  Holland  in  order  to  cor- 
rect a  similar  condition  which  developed 
at  the  mouth  of  the  New  Maas — otherwise 
it  will  be  necessary  to  dredge  out  the  shoals. 


It  has  been  decided  as  preferable,  at  least 
for  the  present,  to  resort  to  dredging  as 
being  simpler  and  cheaper  in  first  cost. 

Conclusions 

The  conclusions  to  which  we  are  brought, 
as  well  by  the  works  of  Dr.  Corthell  as  by 
those  of  Italian  engineers,  which  are  based 
on  the  results  of  experience  so  successfully 
executed  for  the  improvement  of  the  ports 
of  Malamocco  and  Lido  at  Venice,  and  of 
Ravenna,  and  on  which  are  based  the  pro- 
posed works  at  the  port  of  Chioggia,  are  the 
following : 

1.  In  order  to  improve  the  navigability 
of  estuaries  it  is  preferable,  in  general,  to 
construct  jetties  which  restrict  between 
them  and  guide  to  the  open  sea  and  beyond 
the  neutral  zone  the  waters  of  the  river  or 
of  the  lagoon  in  their  movement,  especially 
under  tidal  influence.  For  certain  special 
cases,  where  the  construction  of  jetties  may 
involve  an  excessive  cost  or  where  the  bot- 
tom may  be  too  unstable,  it  may  be  better 
to  depend  on  dredging. 

2.  In  any  case  it  should  be  the  aim  to 
improve  an  existing  channel  and  to  aid  the 
action  of  the  forces  of  nature,  making  the 
least  possible  change  in  their  present 
regime. 

3.  The  jetties  should  be  rectilinear,  paral- 
lel with  each  other  and  tied  carefully  into 
the  shore  formation. 

4.  The  orientation  of  the  jetties  should 
be  adjusted  with  due  regard  for  the  direc- 
tion of  the  prevailing  waves  and  of  the 
tidal  current,  in  order  thus  to  avoid  ob- 
structing, but  rather  to  facilitate,  the  escape 
from  the  estuary  of  the  water  and  material 
held  in  suspension  or  eroded  from  the 
bottom. 

5.  The  extremities  of  the  jetties  should 
be  carried  to  the  depth  of  the  contour  line 
which  corresponds  to  the  depth  which  is 
desired  to  realize  in  the  navigable  channel, 
and  in  any  case  they  should  be  carried  at 
least  as  far  as  the  neutral  zone  in  accord- 
ance with  the  regime  of  the  sea  waves  at 
the  mouth  of  the  estuary.  It  may  be  as- 
sumed that  such  zones  in  the  upper 
Adriatic,  where  the  waves  may  reach  a 
height  of  about  13  ft.,  will  be  found  be- 
tween the  contours  for  from  16  to  23  ft. 
below  datum;  in  the  Mediterranean,  where 
waves  are  met  with  to  a  height  of  23  ft., 
the  neutral  zone  will  be  found  between  the 
contours  for  from  26  to  29V2  ft.  below 
datum;  and  in  the  Atlantic  and  in  other 
cases  with  waves  still  higher,  the  neutral 
zone  may  be  found  at  a  depth  even  exceeding 
33  ft.  below  datum. 

6.  Where  aid  is  available  from  a  powerful 
mass  of  water,  as  from  a  large  river  or  from 
strong  tidal  currents,  and  especially  from 
large  lagoons,  in  which  move  alternately 
great  masses  of  but  slightly  turbid  water, 
the  neutral  zone  is  found  in  depths  sensibly 
less;  hence  the  jetties  need  not  be  carried 
out  so  far,  and  the  problem  receives  a  still 
simpler  and  more  certain  solution.  It  is 
well  to  recall,  in  this  connection,  the 
Venetian  saying,  "A  large  lagoon  makes  a 
good  harbor." 

7.  The  section  of  the  channel  between 
the  jetties  should  have  approximately  the 
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same  area  as  that  found  in  the  branches  of 
the  estuarj'  which  lend  themselves  most 
effectively  to  the  needs  of  navigation,  and  in 
restricting  this  area  it  should  be  remem- 
bered that  the  bottom  current  must  reach 
at  least  2  ft.  per  second  in  order  to  be  able 
to  exercise  any  erosive  action  and  to  pre- 
vent filling  up  of  the  channel,  while  that 
in  the  main  body  of  the  channel  should  not 
sensibly  exceed  3^2  ft-  per  second,  in  order 
not  to  interfere  with  navigation.  In  case  of 
doubt  it  is  better  to  adopt  a  large  width 
between  the  jetties,  with  the  process  in  re- 
serve of  a  further  narrowing  by  means  of 
an  auxiliary  or  countermole,  as  experience 
ma3-  determine,  rather  than  run  the  risk  of 
giving  to  the  channel  too  small  a  section, 
an  error  which  can  only  be  corrected  by  the 
removal  of  one  of  the  jetties,  or  otherwise 
by  the  use  of  auxiliary  dredging,  as  at  the 
lido  at  Venice. 

8.  The  jetties  should  be  constructed  in 
such  manner  as  not  to  permit  penetration 
by  sand  and  silt  which  collect  on  the  outside 
— a  condition  which  gave  much  trouble  at 
the  old  jetties  at  Port  Said — and  they 
should  be  of  sufficient  height  above  high 
tide  to  prevent  ready  overtopping  by  the 
waves,  with  a  resulting  deposition  in  the 
channel  of  the  matter  which  they  may  carry 
in  suspension. 

9.  The  construction  of  the  jetties  should 
be  carried  forward  with  the  maximum 
speed  in  order  to  prevent  the  re-formation 
of  the  bar  at  the  outer  end  in  proportion  as 
the  jetties  advance  into  deeper  water. 

10.  Due  account  should  be  taken  of  the 
natural  and  inevitable  development  of  the 
shore  adjacent  to  the  channel  and  of  the 
consequent  and  necessary  future  prolonga- 
tion of  the  jetties. 

11.  It  is  useful  to  aid  and  to  accelerate 
by  means  of  dredges  the  first  work  of 
erosion  of  the  natural  currents  which  run 
between  the  jetties,  especially  for  removing 
possible  banks  of  clay  or  conglomerate 
which  the  current  by  itself  may  not  be  able 
to  erode.  It  is  further  necessary  to  move 
old  skeletons  of  ships  which  have  been 
wrecked  on  the  bar  or  on  the  shoals  of  the 
estuary,  as  were  met  with  at  the  port  of 
Lido  at  Venice. 

12.  It  is  necessary  to  watch  the  channel 
carefully  in  the  early  years,  and  to  correct, 
with  suitable  work  by  dredges  or  with  the 
use  of  fascines,  any  possible  tendency  of  the 
current  to  follow  a  tortuous  path  between 
the  jetties. 

The  conclusions  above  enumerated  are 
applicable  to  estuaries,  in  general,  in  order 
to  render  them  navigable;  but  there  may  be 
very  special  ca.ses  where  the  use  is  so  con- 
tinuous and  exacting  that  it  may  appear, 
from  reasons  of  finance  or  urgency,  more 
expedient — as  at  Liverpool,  New  York  and 
Buenos  Aires — to  depend  entirely  upon  the 
use  of  dredges  rather  than  to  face  the  heavy 
initial  cost  of  the  construction  of  jetties. 
Jetties,  however,  have  given  very  satis- 
factory results  at  the  south  pass  of  the 
Mississippi  and  at  the  ports  of  Malamocco 
and  of  Lido  at  Venice;  they  demanded  a 
heavy  expense  for  first  construction,  but 
have  required  only  slight  expense  for  sub- 
sequent maintenance. 
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A  Transmission  Line  in  Californu 
runs  115  miles  in  a  perfectly  straight  line 
with  the  exception  of  a  single  angle  of 
deflection.  The  line  carries  electrical  en- 
ergy at  110,000  volts  from  the  Drum  power- 
house to  the  Cordelia  substation. 


The  Elements  of  Mechanics  of 
Materials 

Author,  C.  E.  Houghton,  A.  B. ;  M.  M.  E. ;  associ- 
ate professor  of  mechanical  engineering.  New  York 
University.  Second  edition  revised  and  enlarged. 
Cloth  6  X  8Vi  in.;  216  pages,  94  illustrations.  New 
York,  D,  Van  Nostrand  Company.     (2  net. 

Reviewed  by  F.  H.  Constant 

Professor  of  Civil  Engineering,   Princeton  Univer- 
sity, Princeton 

This  is  the  second  edition,  revised  and 
enlarged,  of  a  work  which  appeared  in 
1909.  It  is  not  intended  as  a  treatise  on 
the  mechanics  of  materials  as  that  field  has 
been  thoroughly  covered  by  others.  But  it 
is  an  elementary  text-book  for  a  short,  one- 
term  course.    The  author  presents  the  sub- 


ject in  a  simple  and  clear  manner,  and 
while  he  may  appear  to  develop  very  ele- 
mentary matters  in  a  somewhat  leisurely 
way,  the  subject  is  one  which  students 
ordinarily  find  inherent  difficulties  in  un- 
derstanding. It  could  not  be  expected  that 
so  small  a  volume,  a  little  over  200  pages, 
could  touch  more  than  the  usual  basic  top- 
ics, and  that  only  in  a  comparatively  ele- 
mentary manner. 

The  range  of  the  book  is  indicated  by 
the  chapter  headings,  covering  applied  me- 
chanics (the  nature  of  stress,  strain  and 
elasticity),  riveted  joints,  beams,  the 
elastic  curve,  long  columns,  combined 
stresses,  and  compound  beams  and  columns 
including  the  mechanics  of  the  reinforced- 
concrete  beam. 

The  second  chapter  contains  a  brief  and 
approximate  treatment  of  the  thick  pipe 
which  might  seem  out  of  place  in  an  ele- 
mentary work.  The  theory  of  the  elastic 
curve  is  brief  but  should  convey  a  clear 
idea  of  the  fundamental  principle.  In  the 
chapter  on  long  columns,  Euler's  formula 
is  emphasized,  but  the  other  formulas  in 
practical  use,  Rankine's,  Ritter's,  the 
parabolic  and  the  straight  line  formulas 
also  receive  brief  mention.  Throughout 
the  book  an  extreme  mathematical  treat- 
ment is  avoided,  but  the  calculus  is  freely 
used  when  it  leads  to  clearness. 

A  valuable  feature  of  the  book  is  the 
long  lists  of  examination  questions  and 
practical  problems  which  follow  at  the 
close  of  each  chapter  and  supplement  the 
text  in  a  very  thorough  manner.  The  treat- 
ment of  the  reinforced-concrete  beam  is  the 
standard  one  now  adopted  in  all  text-books, 
and  covers  the  simple  beam  (linear  varia- 
tion of  stress),  T-beam,  shearing  and  bond 
stresses,  diagonal  tension,  and  a  short 
mathematical  treatment  of  the  deflection  of 
concrete  beams.  There  are  no  accompany- 
ing diagrams  to  simplify  the  practical  use 
of  the  formulas. 

The  book  closes  with  a  few  tables,  in 
the  first  three  of  which  are  collected  for 
convenient  reference  the  fundamental  and 
derived  formulas.  The  other  tables  give 
average  constants  of  materials,  properties 
of  sections,  standard  beams,  etc.  The  book 
should  prove  a  serviceable  little  volume  for 
an  elementary  course.  It  is  intended  to  be 
supplemented  by  Merriman's  more  com- 
plete treatise. 

Field  Engineering 

Authors,  William  H.  Searles  and  Howard  Chapin 
Ives,  professor  of  railroad  engineering,  Worcester 
Polytechnic  Institute,  seventeenth  edition.  Leather,  • 
4  X  7  in. ;  632  pages,  148  illustrations.  New  York, 
John  Wiley  &  Sons,  Inc.  Vols.  I  and  II,  text  and 
tables,  In  one  book,  (3  net ;  separately,  $2  for  each 
volume. 

Reviewed  by  A.  F.  Comstock 

Associate    In    Railway    Engineering,    University    of 
Illinois,  Urbana 

Searles'  pocketbook  needs  no  introduction 
to  railway  engineers.  For  more  than  a 
third  of  a  century  it  has  served  as  a  com- 
panion to  engineers  in  both  field  and  office. 
The  new  seventeenth  edition,  which  appears 
under  the  joint  authorship  of  Searles  and 
Ives,  is  a  thorough  revision,  retaining  the 
essential  characteristics  of  the  previous  edi- 
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tion,  but  adding  approximately  100  pages 
thereto,  divided  almost  equally  between 
text  and  tables.  Lest  the  title  should  mis- 
lead those  not  familiar  with  the  book,  it 
should  be  said  that  "Field  Engineering"  as 
here  used  applies  to  railway  engineering 
only,  except  in  so  far  as  the  tables,  which 
comprise  half  the  book,  have  other  applica- 
tion. 

Prominent  among  additions  to  the  text 
are  the  following  chapters:  "The  Spiral 
Curve,"  Earthwork  Tables,"  "Earth- 
work Diagrams,"  and  "Haul  and  the  Mass 
Diagram."  By  expanding  the  work  pre- 
viously given  on  "Cross-Sections"  a  new 
chapter  of  that  title  has  been  formed.  The 
same  is  true  of  "Tracklaying."  A  com- 
plete revision  of  the  chapter  on  "Turnouts 
and  Crossings,"  making  the  treatment  ac- 
cord with  modern  practice,  has  been  well 
executed.  Twelve  of  the  nineteen  chapters 
have  undergone  only  minor  revisions.' 

The  spiral  presented  in  both  the  text  and 
tables  is  the  Searles,  most  of  the  material 
for  which  is  taken  from  Searles'  "Railroad 
Spiral,"  published  in  1890.  Why  this  par- 
ticular spiral  was  selected  without  first 
discussing  its  advantages  and  disadvan- 
tages, or  at  least  according  some  recogni- 
tion to  better  known  spirals,  is  not  made 
apparent.  There  is  also  a  lack  of  clearness 
with  respect  to  the  method  of  deriving  the 
fundamental  theory.  The  nomenclature  for 
curves  and  spirals  as  adopted  by  the  Ameri- 
can Railway  Engineering  Association  has 
not  been  followed. 

Changes  in  the  tables  consist  chiefly  of 
additions,  sixteen  new  tables  having  been 
inserted.  Eight  of  these  are  on  the  spiral, 
two  on  turnouts,  and  one  each  on  triangular 
prisms,  prismoidal  corrections  and  metric 
curves,  while  the  others  are  of  minor  im- 
portance. Six-place  logarithms  have  been 
retained  in  all  of  the  logarithmic  tables. 

Since  some  engineers  find  need  in  the 
field  for  a  book  of  tables  only,  either  the 
tables  or  text  may  be  obtained  in  a  separate 
volume.  Superior  quality  is  plainly  evident 
in  the  bookmaking. 


Simplified   Reinforced-Concrete 
Mathematics 

Author,  Melvin  D.  Casler,  B.  E.  Cloth,  5  x  7  In. ; 
€6  pages ;  illustrated.  New  York,  D.  Van  Nostrand 
Company.     $1  net. 

Although  the  claim  of  the  author  of  this 
little  book  to  having  developed  formulas  and 
methods  which  effect  a  large  saving  of  time 
over  prevalent  methods  of  computation  of 
reinforced-concrete  members,  even  when 
aided  by  tables  and  diagrams,  is  not  wholly 
justified  for  the  simple  beam-and-slab  com- 
putations, he  has  developed  an  ingenious 
circular  scale  easily  used  to  find  the  four 
variables  entering  into  his  new  formulas. 
For  computing  stresses  in  columns  eccen- 
trically loaded  or  arch  sections  where  com- 
bined bending  and  direct  stress  exist  the 
formulas  and  methods  given  appear  to  be 
easier  to  handle  than  the  standard  formu- 
las now  in  use. 

The  book  is  divided  logically  into  four 
chapters,  treating  successively  the  deriva- 
tion of  formulas,  labor-saving  devices,  illus- 
trative examples  and  general  notes  on  rein- 
forced-concrete  design. 

In  the  first  chapter  the  formulas  to  be  ap- 
plied are  developed  with  satisfying  clear- 
ness except  in  some  cases  where  the  logical 
steps  are  not  stated.  The  statements  of 
fundamental  conditions  for  equilibrium 
called  A  and  C  are  not  properly  worded  to 


give  an  exact  conception  of  these  important 
principles.  The  distinctive  basis  of  the  for- 
mulas and  new  set  of  variables  used  is  the 
value  of  X,  the  ratio  of  depth  of  steel  below 
the  neutral  axis  to  the  depth  d.  A  set  of 
ten  equations  is  developed,  in  terms  of  four 
variables  containing  this  quantity  x.  A 
table  giving  values  of  the  constants  used 
in  computing  bending  moments  in  beams 
for  various  end  conditions  is  also  given  in 
this  first  chapter. 

The  second  chapter  explains  the  devices 
used  to  save  time  in  obtaining  the  four  fun- 
damental variables  in  terms  of  x,  including 
a  circular  diagram,  curves  on  rectangular 
co-ordinates,  tabular  values,  and  the  method 
of  constructing  a  slide  rule.  The  third 
chapter  gives  the  typical  procedure  for 
solving  the  various  problems  and  illustrates 
the  use  of  formulas  by  actual  examples.  A 
comparison  of  the  time  and  number  of  dis- 
tinct operations  involved  in  the  solution  of 
the  simpler  problems  given  by  the  author 
as  compared  with  the  standard  formulas 


and  diagrams  shows  the  latter  to  be  more 
direct  and  shorter.  In  fact,  there  is  danger 
that  the  new  formulas,  containing  terms 
whose  meaning  is  not  capable  of  definite 
statement  in  physical  terms,  may  lead  to 
errors  of  substitution  which  might  be 
serious.  The  problem  used  to  illustrate  the 
application  to  arches  is  a  reinforced-con- 
crete conduit  in  which  the  true  line  of 
pressure  is  assumed  to  be  known,  and  in 
this  case  the  author's  methods  may  prove 
to  be  superior. 

The  last  chapter,  containing  a  general 
discussion  of  the  practical  phases  of  rein- 
forced-concrete  design,  contains  little  of  a 
new  or  unusually  helpful  character.  On 
the  whole  the  book  is  well  illustrated  and 
gives  evidence  of  careful  typographical 
work,  especially  in  the  numerous  formulas. 
It  should  prove  to  be  of  special  interest  to 
those  concrete  designers  who  take  delight 
in  new  mathematical  methods  and  are  not 
already  wedded  to  any  particular  set  of 
tables  or  diagrams. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Civil  Engineers'  Association  Would 
Better  Public  Service  Conditions 

Sir:  The  Massachusetts  Public  Service 
Civil  Engineers'  Association  was  organized 
about  four  years  ago  with  headquarters  in 
Boston.  Its  membership  numbers  300,  and 
is  composed  of  persons  employed  in  the 
civil  engineering  public  service  of  the  Com- 
monwealth and  of  the  City  of  Boston.  All 
members  must  be  on  the  civil  service  classi- 
fied list  of  the  civil  engineering  service, 
and  are  under  the  jurisdiction  of  the 
Massachusetts  Civil  Service  Commission. 
Monthly  meetings  are  held  from  October 
to  June  inclusive.  The  chief  objects  of  the 
association  are  to  increase  efficiency  and 
further  the  interests  of  its  members  and 
the  civil  engineering  profession  in  the  pub- 
lic service. 

Much  has  been  accomplished  by  the  asso- 
ciation since  its  organization.  For  the  most 
part,  the  attitude  of  heads  of  departments 
and  those  in  charge  has  been  admirable. 
Some  attempts  at  intimidation  of  members 
have  been  made,  but  these  will  be  dealt  with 
in  due  time  and  in  a  proper  but  no  less 
certain  manner.  In  the  City  of  Boston  we 
have  succeeded  in  obtaining  a  standardiz- 
ation of  salaries  in  the  civil  engineering 
service,  which,  though  not  what  it  should 
be,  and  imperfect  as  it  is,  is  an  advance 
in  the  right  direction.  It  is  our  aim  to  have 
established  in  the  public  service  of  Boston 
and  the  Commonwealth  a  system  of  auto- 
matic promotions  in  the  civil  engineering 
service,  based  on  efficiency  and  the  merit 
system. 

Too  elastic  and  inefficient  civil  service 
rules  and  regulations  have  demoralized  the 
service.  Dissatisfaction  with  conditions  is 
rampant.  Incompetent  men  are  being  em- 
ployed in  certain  grades  of  the  service 
without  being  obliged  to  qualify  by  civil 
service  or  any  other  kind  of  examination. 
The  civil  service  books  are  full  of  tempo- 
rary and  provisional  appointments  due  to 
the  inefficient  civil  service  rules  relative  to 
provisional  and  temporary  appointments. 
This  abuse  is  flagrant,  and  an  immediate 


revision  of  civil  service  rules  and  regula- 
tions appertaining  to  the  civil  engineering 
service  in  this  State  seems  imperative  and 
desirable,  else  incompetency  will  soon  run 
riot,  and  inefficiency  and  waste  of  public 
moneys  be  the  inevitable  consequence. 

The  Massachusetts  Civil  Service  Com- 
mission has  seemed  unable  to  cope  success- 
fully with  the  situation,  principally  because 
of  interference,  and  lack  of  proper  co-op- 
eration of  certain  department  heads.  Im- 
agine a  situation  where  a  chairman  of  a 
State  commission,  the  duties  of  which  are 
chiefly  civil  engineering,  himself  not  a  civil 
engineer,  defiantly  refuses  to  obey  the  rules 
established  by  the  Civil  Service  Commis- 
sion. Yet  such  has  been  the  case.  Is  it 
any  wonder  demoralization  exists? 

Recognizing  this  state  of  affairs  the  as- 
sociation undertook  the  task  of  bringing 
order  out  of  chaos  by  preparing  a  set  of 
regulations,  designed  to  strengthen  true 
civil  service,  increase  efficiency,  regulate 
compensation  of  those  employed  in  the 
State  civil  engineering  service,  and  pre- 
vent the  employment  henceforth  of  incom- 
petent men,  in  the  form  of  a  bill  introduced 
into  the  Massachusetts  Legislature  of  1914. 
The  bill  is  admittedly  an  admirable  one  and 
lofty  of  purpose,  and  was  drawn  by  a  com- 
mittee of  civil  engineers  after  long  and 
arduous  study.  There  was  no  apparent  op- 
position, but  on  the  contrary  it  met  with 
the  approbation  of  the  Civil  Service  Com- 
mission and  many  public-spirited  citizens. 
Notwithstanding,  after  public  hearings  in 
committees  where  no  opposition  was  pre- 
sented, the  bill  failed  to  pass  the  lower 
House  and  was  referred  to  the  next  Gen- 
eral Court. 

Undismayed,  the  association  again  intro- 
duced the  bill  in  its  original  form  into  the 
State  Legislature  of  1915.  The  committees 
of  the  lower  House  to  which  it  had  been 
referred  reported  favorably.  No  opposi- 
tion was  encountered,  and  the  lower  House 
passed  the  bill  by  an  overwhelming,  prac- 
tically unanimous,  vote. 

The  bill,  in  regular  course  of  procedure, 
next  went  to  the  State  Senate,  where  it 
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referred  to  the  Senate  committee  on 
ways  and  means.  Here  ag^ain,  at  the  public 
hearing  on  the  bill,  there  was  no  opposition 
whatsoever.  Nevertheless  this  committee, 
after  listening  to  a  masterly  presentation 
in  favor  of  the  bill  by  former  State  Attor- 
ney General  Herbert  Parker,  referred  the 
bill  to  the  State  Commission  on  Efficiency 
and  Economy  for  a  report  upon  it  not  later 
than  Jan.  16,  1916.  This  uncalled  for  de- 
lay, while  disappointing,  has  been  accounted 
for  and  made  clear  by  developments  since 
come  to  light.  The  publicity  of  the  facts 
would  cause  a  sensation,  and  will  be  under- 
taken at  the  proper  time.  However,  the 
association  is  determined  to  force  a  change 
for  the  better  of  conditions  so  detrimental 
to  the  civil  engineering  profession  and  in- 
imical to  the  interests  of  competent  and 
efficient  public  service. 

We  are  fearless  in  the  stand  we  have 
taken  with  never  a  doubt  in  our  minds  as 
to  the  ultimate  result.  It  is  common  knowl- 
edge that  those  employed  in  the  civil  en- 
gineering public  service  in  Massachusetts 
have  long  been  ridiculously  underpaid,  and 
there  exists  as  a  result  widespread  dissatis- 
faction. 

A  perusal  will  show  that  nothing  but 
justice  is  asked  for  in  the  bill.  The  salaries 
prescribed  and  promotions  specified  are  far 
less  than  would  be  acceptable,  or  that  now 
obtain  in  New  York,  Chicago,  Philadel- 
phia and  elsewhere  in  the  country.  Yet 
they  would  be  a  distinct  advance  over  exist- 
ing conditions  here.  The  civil  service  por- 
tions of  the  bill  are  such  that  the  public 
service  will  become  vastly  more  efficient 
immediately  as  they  are  put  into  effect. 
Then,  all  applicants  must  thereafter  qual- 
ify by  proper  civil  service  examination,  an 
absolute  essential  to  true  civil  service. 

Charles  C.  Carroll, 
Secretary,    Massachusetts    Public    Service 
Civil  Engineers'  Association. 

Boston. 


Rvm-Off  Formulas  for  Small  Spill- 
ways Compared 

Sir:  The  spillway  of  the  dam  of  the 
Cienfuegos  water-supply  system  on  the 
Hanabanilla  River  has  a  width  of  very  near- 
ly 5  ft.  and  a  length  of  521/2  ft.  Its  height 
above  stream  bed  is  about  18  ft.  Its  down- 
stream edge  is  curved  slightly  (r  =  1  ft.). 
It  is  thus  apparent  that  the  dam  and  its 
spillway  resemble  very  closely  the  Merced 
dam  and  its  spillway.  For  the  discharge  of 
this  spillway  W.  F.  Martin  found  a  co- 
efficient of  2.491  and  an  exponent  for  H  of 
1.77  in  the  formula  Q  =  CLH".  R.  E. 
Horton  in  Water-Supply  Paper  200,  U.  S. 
Geological  Survey,  found  for  the  same 
formula  a  coefficient  of  2.64  and  an  ex- 
ponent of  1.5  for  H,  to  be  used  for  all  dams 
with  a  width  greater  than  2  ft.  and  within 
such  limits  of  head  that  the  nappe  does  not 
adhere  to  the  downstream  face  for  low  heads 
and  does  not  tend  to  detach  itself  from  the 
crest  with  higher  heads. 

Both  these  formulas  have  been  solved  for 
use  on  the  spillway  of  the  dam  across  the 
Hanabanilla  River,  Martin's  formula  for 
heads  from  0  to  18  in.  by  eights  and 
Horton's  formula  for  heads  from  0  to  1.5  ft. 
by  hundredths  of  feet,  and  the  two  have  been 
plotted  for  purpose  of  comparison.  It  is 
sfeen  that  for  heads  below  1.24  ft.  Martin's 
values  give  more  conservative  results,  and 
for  heads  above  1.24  ft.  Horton's  values 
give  more  conservative  results. 

Recently,  the  height  of  the  spillway  was 
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HORTON'S  AND   MARTIN'S  FORMULAS 
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increased  and  the  capacity  increased  by 
lengthening  it  to  75 V2  ft.  In  order  to  check 
the  value  of  Martin's  and  of  Horton's 
formulas,  a  weir  (sharp-edged)  will  be  built 
a  little  downstream  from  the  dam,  as  soon 
as  the  dry  season  starts,  and  as  long  as 
possible  gagings  will  be  taken  on  the  sharp- 
crested  weir  and  the  spillway  which  will 
serve  as  additional  data  to  the  work  of 
Horton  and  of  Martin,  in  at  least  in  the  way 
that  their  work  applies  to  the  Hanabanilla 
dam. 

F.  M.  Aguirre, 
Chief  Engineer,  Cienfuegos  Water  Supply 
and  Sewerage  Systems. 
Cienfuegos,  Cuba. 


Activated  Sludge  and  the  Baltimore 
Sewage  Experiments 

Sir:  The  communication  published  in 
your  issue  of  July  3,  page  23,  relative  to 
the  Baltimore  sewage  treatment  experi- 
ments, has  only  just  come  before  my  notice. 
I  should  like  to  comment  upon  the  sugges- 
tion contained  therein,  and  to  refer  briefly 
to  my  own  experience  in  this  connection. 

While  engaged  as  consulting  engineer  in 
charge  of  the  sewage  works  extension 
scheme  for  the  City  of  Manchester,  at  Davy- 
hulme,  England,  I  had  much  to  do  with  the 
preliminary  work  done  there  on  the  acti- 
vated sludge  process.  I  have  since  given 
a  good  deal  of  thought  to  the  numerous 
problems  arising,  and  have  designed  sev- 
eral plants  both  on  the  fill-and-draw  and 
continuous-flow  methods  of  treatment. 

During  July,  1914,  F.  Fries,  chief  engi- 
neering assistant  to  Dr.  Imhoff,  of  Essen, 
was  engaged  temporarily  in  my  office  in  the 
design,  under  my  direction,  of  special  types 
of  tank  for  the  "roughing"  of  detritus  tank 
effluents,  and  on  the  completion  of  this 
work,  he  prepared  several  proposals  for  an 
aeration  plant  on  the  Em.scher  tank  prin- 
ciple. In  considering  the  subject  we  were 
immediately  confronted  with  the  same 
difficulties  which  form  the  subject  of  Mr. 


Requardt's  communication,  and,  at  the  time 
war  broke  out  and  Mr.  Fries  was  com- 
pelled to  return  to  Germany,  I  believe  we 
were  well  on  the  way  to  a  solution  of  the 
difficulties. 

Space  prevents  one  from  a  full  discus- 
sion, but  I  may  say  that  the  lines  upon 
which  our  proposals  were  drawn  up  differ 
materially  from  those  illustrated  in  the 
letter  of  Mr.  Requardt.  The  method  shown 
in  the  sketch  would  appear  to  me  to  result 
in  the  bulk  of  the  inflowing  sewage  passing 
across  the  oxidizing  chamber  with  verj 
little  and  insufficient  aeration,  and  a  danger 
of  stagnation  in  the  lower  part  of  the  cham- 
ber. It  occurs  to  me  that  the  type  of  tank 
illustrated  will  not  give  the  best  results 
for  the  continuous  flow  method,  and  that  to 
be  effective  the  inlet  should  be  much  lower 
in  the  tank  in  a  space  when  there  is  no 
possibility  of  air  escaping  up  the  inlet  pipe. 

This  method  of  treating  the  problem, 
however,  immediately  leads  us  back  to  the 
consideration  of  the  upward  flow  process, 
which  seems  to  offer  considerable  advan- 
tages in  the  direction  of  bringing  about  the 
desired  results.  I  have  been  brought  to 
the  conclusion,  after  considerable  study  of 
the  subject,  that  where  continuous  flow  is 
adapted,  the  secret  of  success  may  lie  in 
the  multiplication  of  small  units  so  as  to 
allow  of  different  oxidizing  periods  accord- 
ing to  the  character  and  volume  of  the  sew- 
age flow.  This  will  permit  of  better  and 
more  delicate  control.  A  series  of  units 
can  be  so  arranged  as  to  allow  of  continu- 
ous flow  being  used,  but  constant  observa- 
tion appears  to  be  absolutely  necessary,  as 
the  process  has  proved  so  far  very  sensi- 
tive; but  this  should  be  outweighed  by  the 
advantages  which  would  accrue. 

I  have  considered  numerous  proposals  for 
aeration  tanks  designed  on  the  principle  of 
horizontal  flow,  and  have  prepared  many 
designs,  but  I  have  come  to  the  conclusion 
that,  to  be  efficient,  the  horizontal  flow 
should  not  be  in  parallel  stream  lines,  but  as 
sinuous  as  possible.  How  this  can  be  done 
is  not  at  present  quite  clear.  No  doubt 
sufficient  agitation  can  be  obtained  by 
power-driven  apparatus  and  an  arrange- 
ment of  baffles.  At  the  same  time  this 
brings  about  the  element  of  complication 
which  is,  I  think,  sufficient  in  itself  to  rule 
out  any  such  proposal. 

As  the  difficulty  appears  to  be  in  the  di- 
rection of  keeping  the  particles  of  activated 
sludge  uniformly  distributed,  and  at  the 
same  time  in  intimate  contact  with  the 
whole  of  the  flow,  without  excessive  use  of 
air,  I  have  prepared  several  proposals  with 
a  view  to  overcoming  the  difficulty. 

From  what  I  have  learned  so  far  of  the 
process,  I  may  say  that  continuous  hori- 
zontal flow  tanks  covered  with  aeration  tiles 
do  not  appear  to  me  to  offer  the  true  solu- 
tion of  the  problem.  "Very  little  is  yet 
known  of  this  subject  and  much  remains  to 
be  learned  before  any  technical  adviser  can 
be  so  bold  as  to  recommend  the  supercession 
of  existing  plants  by  this  process. 

It  therefore  behooves  engineers  to  be  very 
cautious  in  this  matter,  and  prove  every 
.step  of  the  process  under  working  condi- 
tions. The  most  efficient  plants  are  those 
which  are,  more  often  than  not,  the  most 
simple  in  construction.  They  are  gener- 
ally the  cheapest  in  the  end,  both  from 
the  view  of  capital  cost  and  annual  main- 
tenance. 

0.  J.  Wilkinson, 

Consulting  Engineer. 

Manchester,  England. 
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Mixer  Car  Placed  in  Center  of  Train 
Saves  Wheeling 

THE  MIXER  train  shown  in  the  accom- 
panying photograph  is  one  of  two  com- 
plete outfits  being  used  in  track  elevation 
work  by  the  Chicago  &  Western  Indiana 
Railroad,  between  Seventy-ninth  and 
Ninetieth  Streets  in  Chicago.     As  will  be 


SPACE   LEFT  ON   CAR  FOR  FUTURE   TOWER 

seen,  the  car  carrying  the  mixer  is  placed 
between  the  cars  loaded  with  sand  and 
those  containing  the  aggregate.  In  this 
way  the  wheelers  never  interfere  with  each 
other,  and  the  distance  the  materials  are 
wheeled  is  considerably  lessened.  It  is  said 
that  this  arrangement  has  greatly  In- 
creased the  output  of  the  mixer.    Another 


feature  of  the  mixer  cars  is  a  powerful 
winch  mounted  in  the  center  of  each  car. 
By  running  a  line  ahead  from  this  winch, 
the  mixer  car  is  able  to  pull  itself  and  the 
entire  train,  thus  doing  all  its  own  switch- 
ing and  saving  the  expense  of  keeping  a 
work  train  on  the  job,  which  is  estimated 
at  $25  a  day.  At  present,  the  trains  are 
being  used  to  place  concrete  which  is  all 
below  the  level  of  the  tracks.  Later  on,  re- 
taining walls  are  to  be  built  for  which  the 
concrete  must  be  hoisted.  Room  has  been 
left,  therefore,  on  each  of  the  mixer  cars 
for  building  an  elevator  and  installing  a 
hoisting  engine. 

Mixing  Plant 

On  each  concrete  car  is  mounted  a  No. 
520  Smith-Chicago  mixer,  a  10-hp.  engine 
and  a  20-hp.  boiler.  There  is  also  a  700- 
gal.  water  tank  and  a  smaller  60-gal.  feed 
tank.  Each  mixer  is  equipped  with  a  batch 
hopper,  and  a  swivel  chute  is  mounted  at 
the  discharge  end  of  each  mixer.  These 
chutes  have  intermediate  openings  so  that 
concrete  may  be  discharged  at  different 
places.  The  auxiliary  equipment  consists 
of  seven  stone  cars  with  a  capacity  of  35 
cu.  yd.  ■  each,  three  sand  cars  with  a  ca- 
pacity of  35  cu.  yd.  each  and  one  cement 
car.  Bulk  cement  is  being  used  on  all  the 
work.  The  work  mapped  out  in  connection 
with  this  track  elevation  will  take  from 
three  to  four  years.  About  25,000  cu.  yd. 
of  concrete  is  to  be  placed  this  year,  which 
requires  an  output  of  5000  cu.  yd.  per 
month  from  each  mixer  outfit.  This  rate 
of  output  is  being  steadily  maintained. 

The  entire  work  is  being  done  by  forces 
of  the  Chicago  &  Western  Indiana  Rail- 
road, under  Edward  H.  Lee,  vice-president 
and  chief  engineer;  F.  E.  Morrow,  assist- 
ant chief  engineer;  V.  R.  Walling,  first  as- 
sistant engineer  and  C.  E.  Minor,  assistant 
engineer.  The  job  is  a  busy  one,  as  the 
tracks  on  which  the  work  is  being  done  are 
used  jointly  by  the  Wabash,  Chicago  & 
Eastern  Illinois,  Chicago  &  Western  In- 
diana,  Monon  and  Belt  Line  railroads. 


Bucket  Guard  for  Moving  Gears 

THE  INEXPENSIVE,  home-made  guard 
illustrated  herewith  was  found  by  a 
representative  of  the  Travelers'  Insurance 
Company  in  use  on.  a  drill  press  in  a 
garage.  The  device  would  be  equally  ap- 
plicable, however,  to  a  contractor's  machine 
shop.     It  consists  simply  of  an   inverted 


BUCKET    GUARDS    DRILL-PRESS    GEARS 

galvanized  iron  pail,  in  the  bottom  of  which 
a  circular  hole  was  cut  so  that  it  might 
be  slipped  over  the  projecting  end  of  the 
shaft.  Two  cuts  were  also  made  with  a 
hacksaw  on  one  side  of  the  pail,  as  shown, 
and  the  strip  of  metal  thus  freed  was  bent 
outward  and  attached  to  the  frame  of  the 
drill  press  by  two  cap-screws  to  hold  the 
pail  in  position.  Although  the  device  is 
crude  it  guards  the  gears  effectively.  An 
ingenious  person  can  often  make  use  of 
homely  materials  near  at  hand  in  this  way 
to  fashion  them  into  satisfactory  safe- 
guards,  at  least  for  temporary   use. 


A    WINCH    MOUNTED    ON    THIS    MIXER    CAR  ENABLES    IT    TO    DO    ITS    OWN    SWITCHING 


Concrete    Road    Building    in    Cold 
Weather  Requires  Precautions 

IF  concrete  roads  are  to  be  built  success- 
fully in  cold  weather  contractors  must 
take  precautions  which  are  unnecessary 
during  the  summer  months.  The  following 
details  of  recommended  practice  are  from 
Concrete  Roads,  published  by  the  Universal 
Portland   Cement   Company. 

When  the  average  temperature  is  below 
55  deg.  and  ranges  down  possibly  to  35 
deg.,  the  loss  of  water  by  evaporation  from 
the  fresh  concrete  is  low  and  the  pavement 
will  harden  more  rapidly  if  left  uncovered 
so  that  it  may  derive  full  benefit  from  what- 
ever heat  the  sun  affords.  Under  these  con- 
ditions it  is  advisable  to  discontinue  using 
earth  protection,  because,  if  this  be  applied 
and  wet  down  in  the  usual  manner,  it  will 
become  so  cold  that  all  the  heat  of  the  sun 
will  be  expended  in  warming  the  covering 
of  moist  earth  and  will  not  reach  the  con- 
crete. To  insure  proper  hardening,  how- 
ever, careful  attention  should  be  given  to 
sprinkling  the  pavement  when  the  temper- 
ature is  at  its  highest  during  the  middle  of 
the  day.  By  watching  the  color  of  the  con- 
crete one  can  tell  whether  it  is  hardening 
properly  or  drying  out  too  rapidly,  the  latter 
being  indicated  by  a  chalky  appearance. 

If  there  is  danger  of  frost  or  freezing 
temperatures  at  night,  sprinkling  should  be 
omitted  on  work  that  is  only  a  day  or  two 
old,  because  in  comparatively  cool  weather. 


642 


ENGINEERING     RECORD 


Vol.  72,  No.  21 


with  materials  at  corresponding  low  tem- 
perature, the  concrete  may  be  damaged  if 
the  surface  of  the  pavement  is  saturated 
with  water.  This,  is  the  season  of  year 
when  frost  or  freezing  temperatures  may 
be  expected  almost  any  night,  and  to  protect 
against  such  conditions  there  should  be  a 
sufficient  quantity  of  canvas  to  cover  one 
day's  work  at  least  during  the  night.  Can- 
vas covering  is  much  easier  to  handle  and 
place  and  more  economical  in  the  long  run 
than  tar  or  building  paper,  and  at  the  same 
time  affords  better  protection. 

Proper  heating  of  water  and  aggregates 
(the  cement  need  not  be  heated)  will  re- 
sult in  the  mixed  concrete  having  a  tem- 
perature of  from  60  deg.  to  70  deg.  when  de- 
posited. Added  warmth  introduced  through 
heated  materials,  combined  with  that  which 
naturally  develops  within  the  concrete  dur- 
ing the  early  setting  period,  hastens  hard- 


Concrete  roads  have  been  utterly  ruined 
by  being  thrown  open  to  traffic  too  soon, 
and  every  precaution  on  the  side  of  safety 
should  be  scrupulously  observed. 


Concrete  Retaining  Wall  Spans 
Cut  for  Subway  Undercrossing 

THE  NEW  three-track  Bronx  subway  at 
Southern  Boulevard  and  147th  Street, 
New  York  City,  is  being  driven  directly 
under  a  double-track  branch  of  the  New 
York  Central  Railroad  without  the  use  of 
needling  or  timbering.  The  railroad  branch 
is  in  rock  cut,  flanked  by  retaining  walls 
of  mass  concrete.  The  rock  floor  of  this 
cut  has  to  be  replaced  with  the  roof  of  the 
subway  structure.  This  required  cutting 
out  of  service  one  track  at  a  time. 

The  south  track  was  first  taken  out  and 


LEFT — SOUTH  RE- 
TAINING WALL  OF 
RAILROAD  CUT 
SPANS  EXCAVATION 
FOR  OUTSIDE  SUB- 
WAY TRACKS 


inside  the  form  boards  was  poured  full  of 
grout  from  both  sides  of  the  wall.  The 
sawing  was  relied  on  to  work  the  grout 
to  the  center  and  fill  up  all  voids.  That 
this  was  accomplished  is  indicated  by  fail- 
ure to  detect  any  settlement  of  the  wall 
after  its  weight  was  transferred  to  the 
center  track  steel  and  cuts  excavated  for 
the  two  outside  tracks.  No  wedges  of  any 
sort  were  used. 

Both  Cuts  for  Outside  Tracks  Made 
AT  Same  Time 

The  cuts  for  the  two  outside  tracks  were 
next  driven  simultaneously  in  the  same 
way.  When  the  roof  over  these  sections  is 
in  place  the  south  railroad  track  will  be 
restored  and  put  in  service  while  the  other 
track  is  taken  out  and  the  north  half  of 
the  undercrossing  constructed  in  the  same 
way  as  the  south  half.  The  concrete  re- 
taining walls  are  18  ft.  9  in.  high,  8  ft. 
6  in.  thick  in  the  base  and  3  ft.  thick  at 
the  top.  They  have  ample  strength  to  span 
the  cut  for  one  subway  track  as  a  beam, 
the  maximum  unsupported  length  being 
not  over  25  ft. 

In  making  the  first  cut  for  the  center 
track  it  was  thought  advisable  to  take  out 
a  small  section  of  rotten  rock  encountered 
under  the  wall  on  one  side,  and  replace  it 
with  a  concrete  pier.  This  pier  was  re- 
moved later  in  taking  out  the  flanking  cut 


ening  and  affords  additional  security  against 
possible  injury  from  low  temperatures  when 
other  protection  also  is  afforded. 

Engineers,  contractors  and  superintend- 
ents on  the  job  should  arrange  to  supply 
themselves  with  the  Government  weather 
forecasts  so  that  a  fair  idea  may  be  ob- 
tained of  temperature  changes  that  may  be 
expected  within  the  following  24  hr. 

When  the  temperature  falls  to  35  deg.  or 
less,  concreting  should  be  suspended.  In 
no  case  should  concrete  be  deposited  upon 
a  frozen  subgrade.  It  is  necessary  to  pro- 
tect the  last  concrete  laid  for  at  least 
48  hr.  If  straw  can  be  obtained,  the  day's 
work  may  be  covered  with  from  3  to  6  in. 
of  this  material  as  soon  as  this  can  be  done 
without  marring  the  surface;  the  canvas 
covering  then  is  placed  over  all.  The  next 
day  the  canvas  can  be  removed  and  an  earth 
covering  placed  on  the  straw.  In  doing 
this,  make  certain  that  there  are  no  spots 
only  partly  covered.  After  ten  days,  if  the 
weather  is  favorable,  the  covering  may  be 
removed  and  the  pavement  allowed  to  harden 
in  the  open. 

If  steam  can  be  obtained,  it  is  practical 
to  use  canvas  alone.  This  may  be  supported 
on  a  light  framework  extending  from  18  to 
24  in.  above  the  concrete.  The  steam  should 
be  passed  under  the  canvas,  thus  hastening 
early  hardening.  A  night  watchman  can  at- 
tend to  this  work  by  keeping  up  .steam  in 
the  mixer  boiler.  The  following  day,  if 
weather  permits,  the  canvas  may  be  re- 
moved and  a  straw  or  earth  covering  ap- 
plied, thus  making  the  canvas  available  for 
this  day's  work. 


right — WEIGHT  OF 
RETAINING  WALL 
WAS  TRANSFERRED 
TO  ROOF  OVER  CEN- 
TER SUBWAY  TRACK 
WITHOUT  SETTLE- 
MENT 


the  excavation  for  the  center  subway  track 
driven  under  the  retaining  wall  to  the  cen- 
ter of  the  railroad  tunnel.  The  method  of 
blasting  under  the  retaining  wall  is  to 
shoot  cuts,  and  to  drill  from  the  sides  of 
these  fan-holes  to  remove  the  rest  of  the 
rock.  These  shots  did  not  disturb  the  wall, 
although  the  rock  was  pulled  out  practi- 
cally to  the  bottom  of  the  wall,  giving 
about  a  foot  clearance  in  which  to  set  the 
steel. 

Grouting  with  a  Wire 

The  center-track  steel  was  then  set  and 
the  roof  concreted.  The  water-proofing 
and  the  4-in.  backing  of  concrete  were  then 
placed,  using  form  boards  across  the  roof 
on  each  side  of  the  wall.  These  boards 
came  up  higher  than  the  top  of  the  wall. 
This  left  a  slightly  dished  surface,  lacking 
a  few  inches  of  being  in  contact  with  the 
bottom  of  the  wall.  A  piece  of  heavy  wire 
was  run  through  this  space  from  side  to 
side  of  the  wall  and  sawed  back  and  forth 
across  the  roof  by  a  man  on  each  end, 
while  the  space  under  the  8y2-ft.  wall  and 


on  that  side.  This  work  was  the  only  tem- 
porary construction  of  any  sort  required  to 
support  the  south  wall  while  the  subway 
was  being  built  beneath  it. 

The  work  is  being  done  under  the  direc- 
tion of  the  New  York  State  Public  Serv- 
ice Commission  for  the  first  district,  Rob- 
ert Ridgway,  engineer  of  subway  construc- 
tion. R.  S.  S.  Guerber  is  section  engineer 
for  the  commission.  H.  R.  Shailer  is  gen- 
eral superintendent  for  the  contractors,  the 
Richard  Carvel  Company,  Inc. 


Canada's  Supply  of  Commercial  Tim- 
ber at  the  present  time  has  been  variously 
estimated  at  from  500,000,000,000  to  700,- 
000,000,000  ft.  b.m.,  and  as  covering  an 
area  of  approximately  170,000,000  acres, 
stated  R.  H.  Campbell  of  the  Dominion 
Forestry  Department,  Ottawa,  in  a  paper 
presented  at  the  recent  International  Engi- 
neering Congress.  This  estimate  of 
quantity  and  area  refers  only  to  timber  of 
commercial  value  as  saw  timber.  It  does 
not  include  pulpwood,  firewood,  tie  and  pole 
material  or  small  timber  of  any  description. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Adds  1600  New  Members  in 
Four  and  a  Half  Days 

Engineers'   Club  of  Philadelphia  Makes  Remark- 
able Record  in  Membership  Campaign 

On  Friday  Nov.  12,  the  Engineers'  Club  of 
Philadelphia  brought  to  a  close  a  membership 
campaign  which  added  1576  new  names  to  the 
roster,  bringing  the  total  membership  of  the 
club  to  2127  and  making  it  the  largest  local 
engineering  club  or  society  in  the  country. 
Since  the  close  of  the  campaign  236  additional 
applications  have  been  received,  bringing  the 
total  membership  of  the  club  to  2363.  The 
roster  of  the  club  at  the  beginning  of  the  cam- 
paign showed  a  total  membership  of  551,  while 
accessions  for  the  last  fiscal  year  were  only  36. 

The  campaign  may  be  considered  the  climax 
of  a  movement  which  started  in  the  club  in  the 
autumn  of  1913.  It  was  then  proposed  that  all 
the  local  branches  of  national  engineering  so- 
cieties be  affiliated  with  the  club  and  make  use 


Valuation  Discussed  from  Consumers'  and 
Regulators'  Point  of  View 

Commissioners,  Lawyers,  Economists  and  Engineers  Develop  Theories  of  So- 
Called  Public  Side  of  Problem— Minority  Champions  Contentions  of  Utilities 

A  wide  range  of  theories  on  the  moot  questions  of  the  valuation  of  public  utilities, 
and  even  on  the  status  of  such  utilities,  was  set  forth  in  the  conference  held  in  Phila- 
delphia, Wednesday,  Thursday  and  Friday  of  last  week,  under  the  auspices  of  the  Utilities 
Bureau,  as  announced  in  this  journal  in  th?  issue  of  Nov.  6,  page  583.  Commissioners, 
lawyers,  economists,  accountants  and  engineers  assembled  from  all  parts  of  the  country; 
190  registered,  although  there  were  probably  250  present.  In  the  seven  sessions,  the  last 
being  a  dinner,  seven  phases  of  the  great  prob- 

Sale  of  $2,000,000  in  Hetch  Hetchy 
Bonds  Approved 

The  entire  $43,500,000  Hetch  Hetchy  bond 
issue,  which  provides  for  the  construction  of 
the  new  water  supply  system  for  San   Fran- 


lem  were  discussed.  In  general  the  doctrines 
presented  were  those  of  the  so-called  public  in- 
terests, but  a  sprinkling  of  champions  of  the 
utility  point  of  view  voiced  their  protests  and 
added  zest  to  the  meeting.  Limited  space  pre- 
vents more  than  an  outline  of  what  seem  the 
principal  addresses  and  comments. 


Progress  up  to  Schedule  on  Quebec  Bridge  Erection  at  Close  of  1915  Season 


SOUTH  ANCHOR  ARM,  INCLUDING  MAIN  POSTS,  NORTH  ANCHOR   AND   NORTH    CANTILEVER   ARMS    COMPLETED,    AS    THEY  APPEARED  ON  NOV.  9 


of  the  club's  facilities  for  their  meetings.  This 
plan  was  consummated  early  this  year.  Under 
it  the  Philadelphia  sections  of  the  American 
Society  of  Civil  Engineers,  the  American  So- 
ciety of  Mechanical  Engineers,  the  American 
Institute  of  Electrical  Engineers,  the  Illumi- 
nating Engineering  Society  and  the  Alumni 
Association  of  the  Massachusetts  Institute  of 
Technology  have  become  affiliated  organiza- 
tions. Their  members  are  entitled  to  attend 
the  meetings  of  their  organizations  in  the 
clubhouse  and  to  enjoy  the  privileges  of  the 
club  on  the  afternoons  and  evenings  of  the 
meetings.  For  these  privileges  the  local 
branches  pay  annually  $1.50  for  each  of  their 
members. 

The  suggestion  of  a  great  member.ship  cam- 
paign was  made  about  a  month  ago  and  found 
ready  support  with  the  officers  and  membership 
(Continued  to  page  646,  first  column) 


Cisco,  would  be  sold  within  the  next  five  years 
if  the  Mayor  had  approved  the  measure  passed 
by  the  Board  of  Supervisors  of  San  Francisco 
on  Oct.  25.  The  Mayor  vetoed  the  measure, 
however,  on  the  ground  that  only  $15,000,000 
of  the  Hetch  Hetchy  bonds  could  be  used  dur- 
ing the  next  five  years,  the  sale  of  the  entire 
$43,500,000  being  a  poor  business  policy. 

In  his  message  to  the  Board  of  Supervisors, 
the  Mayor  recommended  the  immediate  sale 
of  $2,000,000  worth  of  bonds  to  obtain  funds 
for  the  construction  of  a  railroad  into  Hetch 
Hetchy  Valley.  He  advocated  that  further 
sales  be  made  as  the  money  is  needed.  It  was 
also  recommended  that  immediate  action  be 
taken  to  have  the  State  Railroad  Commission 
place  a  valuation  upon  the  property  of  the 
Spring  Valley  Water  Company  in  order  that 
the  question  of  purchase  may  again  be  sub- 
mitted to  the  voters  of  San  Francisco. 


The  first  session,  Wednesday  evening,  was 
devoted  to  the  reproduction  theory.  Morris 
L.  Cooke,  director  of  public  works  of  Phila- 
delphia, and  acting  director  of  the  Utilities 
Bureau,  explained  the  purposes  of  the  bureau, 
and  of  the  conference.  He  stated  that  as  the 
utilities  were  well  equipped  to  present  their 
side  of  valuation  questions,  it  was  thought 
well  for  the  consumers  and  regulators  to  as- 
semble to  develop  their  side. 

Reproduction  Cost 

John  M.  Eshleman,  lieutenant  governor  of 
California  and  former  president  of  the 
California  Railroad  Commission,  criticised  em- 
phatically the  reproduction  theory  of  valua- 
tion. An  abstract  of  his  paper  is  printed  on 
page  625. 

H.  F.  French,  attorney,  Baltimore,  also  de- 
cried   "reproduction    value."     He    contended 
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that  if  it  were  used  it  must  logically  be  ap- 
plied to  the  best  substitute  plant.  He  thought, 
however,  that  utilities  would  not  advocate  the 
reproduction  theory  if  prices  of  land,  labor 
and  material  had  steadily  fallen. 

Morris  Knowles,  consulting  engineer,  Pitts- 
burgh, took  a  different  view  on  several  ideas 
that  had  been  expressed.  He  deplored  the 
confusion  of  the  terms  "cost"  and  "value,"  and 
thought  if  cost  figures  were  treated  strictly 
as  such,  numerous  disturbing  factors  would  dis- 
appear. He  said  reproducing  a  substitutional 
plant  would  be  grossly  unfair,  as  substituting 
hindsight  for  foresight.  He  asserted  that  all 
elements  of  cost  must  be  included,  even  if  not 
shown  on  the  books.  He  denied  that  proper 
estimates  were  mere  gruesses.  He  also  de- 
nied that  "reproduction  cost"  was  an  engineers' 
invention,  and  averred  that  legal  authority 
in  its  support  was  not  lacking.  He  contended 
that  engineers  had  a  right,  as  had  been  pre- 
viously denied,  to  express  opinions  as  to  value. 

Another  point  made  by  him  was  that  court 
decisions  do  change  with  the  times. 

Original  vs.  Reproduction  Cost 

Orig^l  cost  was  the  assigned  subject  for 
the  first  Thursday  session.  The  first  paper, 
however,  by  George  W.  Anderson,  attorney, 
BosfBh,"wa8  oh  "How  to  Get  Rid  of  the  Re- 
production-Cost Theory."  He  held  that  the 
absurdity  and  injustice  of  the  theory  had  been 
fully  demonstrated.  Its  existence  he  accounted 
for  by  the  necessity  of  the  courts  to  establish 
a  basis  of  value  to  prevent  confiscation,  the 
rate^naking  legislative  bodies  having  failed 
to  establish  any  basis.  He  declared  the  agency 
theory  of  utilities  to  be  the  only  sound  one. 
He  held  that  utilities  were  entitled  only  to  fair 
return  on  actual  investment,  and  that  a  code 
to  that  effect,  like  the  Massachusetts  code, 
would  get  rid  of  the  reproduction  theory. 

Prof.  Edward  W.  Bemis  of  the  advisory 
board  of  the  Division  of  Valuation,  Interstate 
Commerce  Commission,  speaking  on  "Original 
Cost  as  the  Chief  Basis  for  Fair  Value,"  also 
advocated  the  agency  theory,  and  the  disallow- 
ing of  unearned  increment.  He  voiced  a  warn- 
ing that  if  the  increment  on  land  is  allowed 
in  the  Federal  valuation  of  the  carriers  the 
figures  will  be  astounding  and  will  justify 
startling  increases  of  rates. 

Dr.  Robert  H.  Whitten,  author  of  two  exten- 
sive volumes  on  the  "Valuation  of  Public 
Service  Corporations,"  advocated  normal  ac- 
tual cost,  one  reason  being  its  greater  stability. 
He  held  that  rate  schedules  should  not  fluctuate 
with  the  price  of  copper  wire  or  iron  pipe, 
and  a  reproduction  cost  constantly  varying  in 
consequence  of  such  fluctuation. 

Edward  P.  Burch,  consulting  engineer,  De- 
troit, directed  his  attention  to  the  engineer's 
part  in  valuation.  He  pointed  out  that  while 
the  engineer  should  follow  the  economist  and 
attorney,  they  furnishing  the  basis  on  which 
he  is  to  get  facts,  he  has  had  to  do  his  part 
first  Mr.  Burch  deplored  the  fact  that  engi- 
neers could  not  deal  direct  with  the  courts, 
instead  of  through  lawyers;  thought  that  more 
attention  should  be  given  to  the  opinion  of  the 
engineer,  who  had  spent  hours  on  the  subject 
to  the  attorney's  minutes  or  seconds;  held  that 
the  engineer  took  the  ethical  view  of  things, 
contrasting  with  the  attorney,  armed  with 
"twenty  decisions  for  and  nineteen  or  twenty- 
one  agfainst." 

In  the  open  discussion  F.  W.  Stevens,  gen- 
eral valuation  counsel,  New  York  Central 
lines,  and  formerly  member  of  the  New  York 
Public  Service  Commission,  Second  District, 
averred  that  reproduction  cost  was  begrot  not 
by  utilities  who  thought  it  would  g:ive  a  higher 
figure  than  original  cost,  but  by  a  noted  Ne- 
braskan,  representing  the  public  side,  who 
thought  it  would  g:ive  a  lower.  Mr.  Stevens 
thought  there  was  no  reason  to  worry  about 
exorbitant  rates  if  appreciation  were  allowed; 
he  pointed  out  that  although  land  values  have 
been  going  up  rates  have  been  going  down. 

Frederic  P.  Steams,  consulting  engineer, 
Boston,  thought  that  while  actual  cost  should 
be  the  basis  for  the  future,  it  might  be.  neither 


possible  nor  just  for  the  past.  He  also  thought 
it  unfair  to  exclude  expenses  of  construction 
that  would  now  be  avoided. 

Maintaining  Inventories 

Charles  L.  Pillsbury,  chief  engineer,  Valua- 
tion Bureau,  Public  Utilities  Commission,  Dis- 
trict of  Columbia,  read  a  paper  on  "The  Mak- 
ing and  Maintenance  of  Priced  Inventories," 
laying  special  stress  on  the  classification  of 
the  inventory  so  that  it  could  be  put  to  any 
use  desired,  and  on  its  careful  maintenance 
so  that  the  work  would  not  have  to  be  done 
again  when  another  valuation  was  wanted. 

Among  those  who  discussed  inventorying  R. 
J.  Meigs,  valuation  engineer,  Western  Union 
Telegraph  Company,  urged  co-operation  on  the 
part  of  public  and  utility  subordinates  as  the 
best  preventive  of  controversies.  He  also 
urgfed  the  need  of  uniform  instructions  and 
methods. 

Valuation  by  Approximation 

Contrasting  with  Mr.  Pillsbury's  paper,  the 
first  paper  of  the  afternoon  session  was  on 
"Valuation  by  Approximation,"  by  John  G. 
Morse,  appraiser.  Associated  Factory  Mutual 
Fire  Insurance  Companies,  Boston.  Mr.  Morse 
described  short-cut  methods  used  in  appraising 
industrial  plants  in  his  work,  especially  in 
grouping  or  lumping  small  items  of  little  com- 
parative value.  He  thought  much  detail  use- 
less where  so  much  estimating  had  to  be  done. 
Mr.  Cooke,  in  discussion,  expressed  similar 
views.  Mr.  Stevens  deplored  haggling  over 
one  cent,  but  said  that  one  cent  per  crosstie  on 
the  New  York  Central  system  meant  a  total  of 
1500,000. 

Mr.  Stevens  also  mentioned  that  he  was  not 
worrying,  in  connection  with  valuation  mat- 
ters, over  the  question  of  rates,  but  was  con- 
cerned in  the  credit  of  the  railroads  and  their 
ability  to  get  the  money  that  would  be  needed 
for  the  tremendous  expenditures  the  next  ten 
years  would  demand. 

Franchise  Values 

Dr.  Delos  F.  Wilcox,  deputy  commissioner. 
Department  of  Water  Supply,  Gas  and  Elec- 
tricity, New  York  City,  read  a  paper  on 
"Franchise  Values."  He  said  it  was  estab- 
lished as  admissible  to  tax  franchises  according 
to  present  earning  power,  but  that  for  rate- 
making  purposes  franchises  need  be  assigned 
no  separate  value  except  in  special  cases,  and 
that  in  some  cases  they  might  be  liabilities. 

Henry  DeF.  Baldwin,  president  and  counsel 
of  the  Queens  County  Water  Company,  New 
York  City,  did  not  see  the  fairness  of  the 
diversity  of  valuations  of  franchises  accord- 
ing to  the  purpose.  He  thought  more  stress 
should  be  laid  on  going  value,  which  he  in- 
terpreted as  covering  development  cost,  in- 
cluding the  price  paid  for  the  orig^inal  money, 
the  skill  put  into  the  enterprise,  and  the  risk. 
With  suitable  recognition  of  this  going  value 
he  thought  less  attention  could  be  g^ven  to 
franchises. 

Land  matters  incited  considerable  debate  in 
the  Thursday  evening  session.  The  only  for- 
mal paper  was  by  Hammond  V.  Hayes,  consult- 
ing engineer,  Boston.  The  method  by  which 
Mr.  Hayes  arrives  at  what  the  utility  would 
have  to  pay  to  reproduce  its  land,  in  a  manner 
that  he  holds  will  satisfy  the  courts,  is  pre- 
sented in  abstract  on  page  626. 

Agency  Theory 

A.  E.  Helm,  counsel  for  the  Kansas  Public 
Utilities  Commission,  took  an  emphatic  stand 
for  the  agency  theory.  He  declared  the  rail- 
roads to  be  public  highways,  and  said  it  was 
a  great  fallacy  to  suppose  the  companies 
owned  them;  the  managers  were  the  public 
agents,  and  the  proprietary  rights  remained  in 
the  ^tate.  Hence,  as  the  public  owned  the 
lands,  the  railroads  obviously  were  not  en- 
titled to  any  unearned  increment. 

Mr.  Eshleman  said  there  was  grave  danger 
in  the  agency  theory.  In  California  there  was 
a  time  when  the  gas  company,  electric  com- 
pany, irrigation  company,  was  not  a  utility. 
The  owners  of  such  a  company  must  volun- 


tarily dedicate  it  to  the  public  use,  and  com- 
panies might  not  do  so  for  fear  of  the  agency 
theory.  There  was,  however,  a  servitude  of 
railroad  property  independent  of  the  agency 
theory.  The  railroad  had  the  right  to  con- 
demn property,  conditional  on  its  use  for  rail- 
road purposes  only.  This  restriction  in  use, 
then,  made  it  less  valuable  than  property  un- 
restricted. 

The   Railroad   Viewpoint 

Mr.  Stevens  took  the  floor  in  behalf  of  the 
utilities.  He  said  there  was  no  mention  of 
the  agency  idea  in  original  cases.  Then  ques- 
tions of  confiscation  arose,  and  the  courts  said 
their  only  function  was  to  prevent  confisca- 
tion. This  gave  rise  to  the  use  of  the  term 
value,  which  up  to  then  had  had  but  one  defi- 
nition— the  povrer  to  command  other  com- 
modities. And  the  courts  have  never  changed 
the  definition,  he  said.  Various  decisions  were 
cited  by  Mr.  Stevens  in  support  of  his  conten- 
tion. 

Mr.  Stevens  stated  that  by  the  agency  theory 
the  public  appropriates  all  of  the  good  things- 
and  bears  none  of  the  burden  of  the  bad  things. 
He  cited  the  case  of  the  Buffalo  &  Susque- 
hanna Railroad,  built  honestly  and  in  good 
faith  for  $4,000,000  or  $5,000,000,  and  sold 
recently  for  $300,000.  He  asked  why  the  public 
had  not  come  to  the  rescue. 

He  thought  that  the  laying  of  great  stress 
on  what  was  actually  paid  for  right-of-way 
did  not  make  for  substantial  justice.  In  a  pic- 
ture which  he  drew  a  new  railroad  by  ques- 
tionable means  secured  land  from  A,  B,  C  and' 
D,  in  1850,  at  a  low  cost.  Now,  in  1915, 
X,  Y  and  Z  have  discovered  this  and  are- 
shocked.  They  do  not,  however,  try  to  restore 
the  stolen  property  to  A,  B,  C  and  D ;  they  ap- 
propriate it  themselves. 

Milo  R.  Maltbie,  member  of  the  advisory 
board.  Division  of  Valuation,  made  an  argu- 
ment for  the  inclusion  of  unearned  increment 
as  a  part  of  income — this  being  the  same  theory 
unsuccessfully  advanced  in  the  decision  he- 
wrote,  as  a  member  of  the  New  York  Public 
Service  Commission,  First  District,  in  the 
Kings  County  Lighting  Case. 

Depreciation 

Depreciation  was  the  topic  for  the  morning' 
session,  Friday,  presided  over  by  Mr.  Stearns. 
J.  H.  Goetz,  of  counsel,  Public  Service  Com- 
mission, First  District,  New  York,  discussed 
the  purport  of  various  court  decisions  on  the- 
subject. 

Halford  Erickson,  member  of  the  Wisconsin 
Railroad  Commission,  discussed  the  "Relation 
of  Depreciation  to  the  Fair  Value."  He  de- 
veloped the  idea,  presented  by  John  W.  Alvord 
and  others  before  the  American  Society  of 
Civil  Engrineers,  of  the  depreciation  fund  as 
a  trust  fund;  holding  that  renewals  must  be 
made  out  of  earnings,  that  the  unfairness  of 
making  the  consumers  of  one  year  pay  the 
entire  cost  of  renewing  a  long-lived  part  re- 
placed that  year  made  necessary  the  setting 
aside  of  substantially  equal  annual  install- 
ments, and  that  these  installments  must  be 
wisely  invested  to  produce  the  proper  amounts 
at  the  required  time.  His  formula  for  the 
basis  of  fair  value  was  cost  new  minus  de- 
preciation (including  accrued  as  well  as 
actual)  plus  depreciation  reserve.  If  the  latter 
had  been  dissipated  in  dividends  it  was  not 
entitled  to  earnings.  He  thought,  however,, 
that  no  deduction  should  be  made  from  util- 
ities that  had  not  in  the  past  collected  accrued 
depreciation,  as  the  stockholders  had  certainly 
withdrawm  nothing  from  the  business. 

James  E.  Allison,  consulting  engineer,  St. 
Louis,  made  an  energetic  argument  for  the 
railroad  point  of  view,  that  there  is  no  de- 
preciation in  a  composite  plant  of  perpetual- 
life,  if  properly  maintained.  What  he  em- 
phasized especially  was  the  utter  unreliability 
of  estimates  of  expected  life,  and  the  failure 
of  engineers  to  bring  out  this  point  forcibly. 

Drawing  the  Curtain  on  the  Past 

Prof.  John  Bauer,  Cornell  University,  arguedi 
from  the  agency  theory.    He  held  that  in  some- 
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cases  capitalization  of  earnings  that  should 
have  been  made  and  were  not  would  produce 
a  total  fair  value  on  which  the  utility  simply 
could  not  make  a  fair  return,  while  in  others 
the  deduction  from  value  of  exorbitant  past 
earnings  would  reduce  fair  value  to  nothing 
or  an  actual  liability;  that  ever  since  the  case 
of  Munn  vs.  Illinois  was  decided  the  public 
had  had  the  right  to  hold  the  utility  to  reason- 
able returns  only,  and  that  the  investor  since 
then  had  always  assumed  the  risk  that  the 
public  would  exercise  its  right — in  other  words, 
that  he  had  had  his  day.  Professor  Bauer 
would  therefore  draw  the  curtain  on  the  past, 
forego,  in  the  interests  of  broad  justice,  futile 
attempts  at  individual  justice,  and  adopt  a 
policy  for  the  future  that  would  be  as  near 
automatic  as  possible,  holding  the  utility 
strictly  to  a  reasonable  return. 

In  the  open  discussion  that  followed  A.  M. 
Sakolski  of  the  Delaware  &  Hudson  Company 
valuation  committee  asked  Professor  Bauer 
how  he  would  insure  the  utility  against  less 
than  a  reasonable  return.  Professor  Bauer 
asserted  that  the  return  could  be  earned  if  the 
existence  of  the  utility  were  justified  and  the 
property  were  properly  managed.  Another 
agency  enthusiast  proposed  that  if  between 
rate  revisions,  even  after  the  desired  regu- 
latory system  was  in  full  effect,  a  utility  were 
found  to  have  made  too  much,  it  be  compelled 
to  repay  this  by  a  corresponding  reduction  in 
return  at  the  next  revision.  It  was  pointed 
out,  however,  that  such  a  scheme  would  hardly 
encourage  good  management. 

Mr.  Eshleman  reminded  the  conference  that 
inducements  must  be  held  out  for  future  cap- 
ital, with  greater  compensation  for  greater 
risks.  Having  this  in  mind,  he  would  not  at- 
tempt to  apply  future  rules  rigidly  to  the 
past,  but  would  apply  them  as  far  as  possible 
within  reason.  The  investor,  he  said,  was  en- 
titled to  get  his  capital  back  and  a  fair  return, 
but  could  only  have  such  return  as  the  public 
could  supply  the  service  for,  otherwise  public 
ownership  was  inevitable. 

Going  Value 

Gen.  Morris  Schaflf,  of  the  Massachusetts 
Board  of  Gas  and  Electric  Light  Commission- 
ers, who  presided  over  the  Friday  afternoon 
session  on  "going  value,"  stated  in  a  brief 
address  that  the  policy  of  his  commission  to 
allow  operating  costs,  full  depreciation,  ample 
and  generous  profits  to  good  management,  and 
ample  allowance  for  contingencies  (this  was 
perhaps  the  only  mention  of  contingencies  in 
the  convention),  resulted  in  few  disputes.  He 
made  two  suggestions,  that  the  financial  his- 
tory of  the  utility  be  carefully  studied,  and 
that  distinction  be  made  between  competitive 
and  monopolistic  properties. 

Clifford  Thorne,  chairman  of  the  Iowa  Board 
of  Railroad  Commissioners,  read  the  main 
paper  on  "going  value."  He  held  that  going 
value  consisted  of  actual  development  costs 
and  enhancement  of  value  of  plant  from  use 
since  development.  He  would  not  allow  re- 
turn on  the  latter,  and  to  recognize  the  former 
he  would  require  proof  of  early  losses  not  com- 
pensated since  by  excessive  returns.  In  any 
event,  he  would  recognize  the  deficits  of  only 
the  first  few  years. 

Mr.  Thorne  thinks  neither  reproduction  cost 
nor  original  cost  should  be  the  sole  basis  for 
"fair  value,"  which  he  concedes  is  only  in  the 
process  of  being  defined.  He  thinks  that  orig- 
inal cost  is  the  most  effective  guide,  but  that 
reproduction  cost  may  be  important. 

William  J.  Hagenah,  public  utility  statisti- 
cian, Chicago,  disagreed  with  Mr.  Thorne  that 
only  the  early  experimental  stages  should  fig- 
ure in  going  value.  He  held  that  with  the 
increasing  operating  costs  of  utilities,  the  de- 
clining purchasing  power  of  money  and  the 
general  extravagance  of  the  last  generation 
going  value  was  constantly  increasing.  He 
cited  the  municipal  utility  in  the  fast-growing 
Western  city,  constantly  compelled  to  extend 
its  facilities  into  undeveloped  sections,  and 
never  catching  up  so  as  to  be  in  a  position 
to  prosper  with  the  community. 


Constitutional  Protection  in  Valuation         Bridge  Patents  Hearings  Postponed 


Friday  evening,  at  the  dinner  which  termi- 
nated the  conference,  Charles  A.  Prouty,  di- 
rector of  valuation,  Interstate  Commerce  Com- 
mission, spoke  on  "The  Meaning  of  the  Con- 
stitutional Protection  in  Valuation."  There 
is  a  twilight  zone,  he  said,  between  the  maxi- 
mum rate,  which  the  legislative  body  must  fix, 
and  the  minimum  rate,  which  the  courts  decide 
is  confiscatory,  and  in  this  zone  the  rate- 
making  power  of  the  commission,  the  courts 
have  at  last  conceded,  is  supreme.  Before  the 
commission,  then,  can  fulfill  its  duty  here  it 
must  know  the  value  of  the  property  of  which 
it  would  fix  the  rate.  The  courts  will  pre- 
sumably interfere  in  valuations  only  in  ques- 
tions of  law,  or  to  prevent  confiscation,  where 
a  valuation  has  been  placed  in  evidence  in 
,  some  suit  involving  a  rate.  The  court,  it  is 
believed,  will  not  set  aside  valuations  simply 
because  the  judge  is  of  the  opinion  that  the 
amount  is  too  small,  unless  there  be  palpable 
or  gross  errors.  Hence  the  welfare  of  the 
public  utilities  is  largely  under  the  control  of 
the  public-service  commissioners,  and  it  is  of 
first  importance  that  the  utilities  and  the 
general  public  should  unite  in  securing  men 
of  the  highest  grade  for  the  positions. 

Opinion  Testimony 

Prof.  John  H.  Gray,  University  of  Minne- 
sota, spoke  on  "Opinion  Testimony."  He  first 
reviewed  the  evolution  of  the  rules  of  evidence 
which  resulted  in  the  admission,  about  1800, 
of  the  opinions  of  scientists  if  based  on  facts 
testified  to  by  others.  As  applied  to  valuation 
he  said  the  so-called  expert  testimony  of  engi- 
neers was  incompetent;  that  if  value  was  re- 
lated to  any  science  it  was  the  science  of  ac- 
counting or  economics,  but  not  engineering; 
that  engineers  were  not  trained  to  a  knowl- 
edge of  wealth  or  value,  and  that  their  expert 
testimony  along  these  lines  was  universally 
regarded  by  economists  as  unscientific. 

He  held  that  they  were  not  disinterested 
witnesses,  being  well  paid  for  their  opinions, 
and  hence  being  in  effect  assistant  counsel  tes- 
tifying. While  the  main  objection  to  opinion 
testimony  prior  to  its  acceptance  in  1800  was 
held  to  be  the  danger  of  the  emotions  of  man 
affecting  his  opinions.  Professor  Gray  thought 
the  present  effects  of  cold  calculation  more 
dangerous. 

Professor  Gray  also  felt  that  the  public  was 
always  at  a  disadvantage  in  securing  opinion 
testimony  in  railroad  rate  cases,  because  the 
railroads  could  combine  and  pay  more  for  the 
testimony,  and  because  eminent  engineers 
feared  to  testify  for  the  public  because  of  its 
effect  on  their  futures.  Thus  courts  and  juries 
were  likely  to  be  bowled  over  by  the  sheer  mass 
of  testimony. 

The  last  speaker  of  the  conference  was  Milo 
R.  Maltbie,  who  spoke  extemporaneously  of 
the  shortsightedness  of  the  railroads  in  making 
demands  which,  if  granted,  would  materially 
alter  the  public  attitude  in  the  future,  which 
attitude,  he  said,  was  one  of  the  utility's  great- 
est assets.  If,  for  instance,  the  roads  were  to 
be  allowed  returns  on  donated  property,  there 
would  henceforth  be  less  donated  property; 
and  if,  as  the  railroads  contend,  there  is  no 
real  depreciation,  the  public  will  deny  them 
depreciation  reserves. 


American  Road  Builders'  Association 
to  Hold  Convention  in  Pittsburgh. 

The  executive  committee  of  the  American 
Road  Builders'  Association,  acting  under  au- 
thority granted  it  by  the  board  of  directors  has 
decided  to  accept  the  invitation  of  the  city  of 
Pittsburgh  to  hold  its  annual  convention  there. 
The  dates  set  are  Feb.  22-25,  1916. 

In  order  to  supply  the  necessary  facilities, 
the  Pittsburgh  City  Council  recently  appro- 
priated funds  to  put  Mechanical  Hall  of  the 
Exposition  Building  in  shape  for  the  conven- 
tion. The  building  is  located  in  the  downtown 
district,  on  Duquesne  Way,  and  is  easily  acces- 
sible to  the  leading  hotels. 


At  the  last  session  of  Congress  the  United 
States  Senate  passed  a  resolution  directing  an 
investigation  by  a  senatorial  committee  into 
the  granting  of  patents  to  Daniel  B.  Luten  of 
Indianapolis.  The  committee  was  duly  desig- 
nated and  the  first  of  the  hearings  set  for 
Nov.  8.  Notices  of  the  hearings  were  sent  to 
the  interested  parties,  but  despite  the  fact  that 
interests  in  Iowa  and  Kansas  were  active  in 
securing  the  passage  of  the  resolution  none 
of  their  representatives  were  present  to  pro- 
ceed with  the  hearing.  Moreover,  only  one 
of  the  members  of  the  committee  itself.  Sena- 
tor James  of  Kentucky,  was  present.  Of  the 
interested  parties,  only  Daniel  B.  Luten  and 
his  representatives  were  on  hand  to  proceed 
with  the  hearing. 

The  committee  cannot  meet  until  there  is 
a  quorum,  which  consists  of  four  members,  and 
it  is  likely  that  no  further  effort  will  be  made 
to  proceed  with  the  investigation  until  after 
Congress  convenes. 


California  Needs  $15,000,000  More 
for  Highway  Construction 

The  systematic  completion  of  the  highway 
system  in  California  depends  on  the  outcome 
of  the  new  $15,000,000  bond  issue  proposed 
by  the  Legislature  at  the  session  early  this 
year,  and  which  is  to  be  voted  on  in  Novem- 
ber, 1916,  according  to  a  recent  statement 
by  Charles  D.  Blaney,  chairman  of  the  Cali- 
fornia Highway  Commission.  The  $18,000,00(> 
bond  issue  of  1910  will  be  insufficient  to  finish 
the  work,  as  $9,000,000  of  this  sum  has  already 
been  expended,  $7,500,000  will  be  taken  up 
either  by  contracts  already  let  or  for  road 
construction  in  counties  which  have  bought 
bonds,  and  the  remainder  will  be  required  to 
cover  other  contracted  work  and  the  running 
expenses  on  the  work  now  in  hand.  Trunk 
lines  are  being  constructed  in  Siskiyou  and 
Shasta  Counties,  and  these  counties,  as  well 
as  Modoc,  Lassen  and  Trinity,  are  in  need 
of  State  lateral  roads  connecting  the  trunk 
highways,  but  more  funds  must  be  available, 
Mr.  Blaney  said,  to  carry  on  this  work  as 
well  as  necessary  construction  in  other  parts 
of  the  State. 


Tornado   Does  Heavy   Damage  in 
Middle  West 

A  wind  and  rain  storm  that  swept  over 
Central  Kansas,  South  Dakota  and  Nebraska, 
Nov.  10,  caused  the  death  of  several  persons, 
the  injury  of  many  others  and  a  property  loss 
amounting  to  several  hundred  thousands  of 
dollars.  Great  Bend,  Kan.,  was  the  g^reatest 
sufferer.  The  storm  came  up  with  scarcely 
any  warning,  damaging  the  waterworks  and 
electric  light  plants  and  doing  considerable 
damage  to  buildings.  The  excessive  rainfall 
prevented  a  heavy  loss  from  fires. 


Technology  Group  to  be  Dedicated 
June  14,  1916 

Wednesday,  June  14,  1916,  has  been  set  as 
the  date  for  the  dedication  of  the  new  group  of 
buildings  for  the  Massachusetts  Institute  of 
Technology  on  the  Charles  River  Basin,  Bos- 
ton, according  to  the  announcement  of  Presi- 
dent Richard  C.  Maclaurin.  The  time  selected 
assures  a  large  gathering  of  graduates  as  class 
day,  with  its  student  festivities,  falls  on  the 
preceding  Monday,  followed  by  the  £:raduation 
exercises  on  Tuesday.  It  also  coincides  with 
the  annual  meeting  of  the  federation  of  Tech- 
nology Clubs,  which  will  convene  in  Boston  and 
that  of  the  Alumni  association. 

Practically  all  of  the  stone  work  and  carving 
in  the  group  have  already  been  completed.  In 
the  interior,  the  floors  are  being  finished  and 
the  rough  plumbing  is  practically  all  in  place. 
In  ten  of  the  buildings  the  steam  heating 
system  is  ready  and  three-quarters  of  the  ven- 
tilating systems  are  in  place. 
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Adds  1600  New  Members  in  Four 
and  a  Half  Days 

(CoMttNMMi  from  page  643,  first  column) 

committee  of  the  club.  Realizing  that  a  cam- 
paign of  the  proportions  considered  would  fail 
unless  skillfully  managed,  the  club  decided  to 
call  in  G.  S.  Whitslar,  who  has  had  special 
experience  in  compaigns  for  increasing  society 
memberships  and  for  raising  funds. 

It  was  the  judgment  of  the  officers  of  the 
dob  and  the  membership  committee  that  the 
addition  of  1000  new  members,  considering  the 
large  engineering  interests  centering  around 
Philadelphia,  was  not  impossible,  and  that 
figure  was  set  at  the  goal  to  be  attained.  It 
was  decided  further  to  make  the  campaign 
short — from  the  morning  of  Monday,  Nov.  8 
to  12.30  noon  of  Friday,  Nov.  12.  The  initia- 
tion fee  was  waived  for  the  occasion,  while  it 
was  pointed  out  that  the  annual  dues,  now 
$36  per  annum,  would  drop  to  $15  if  1000 
new  members  were  secured. 

Organization 

The     campaign     orgranization     consisted     of 


its  advantages,  a  12-page  pamphlet  was 
printed.  Individual  methods  of  campaigning 
varied  greatly  with  the  ingenuity  of  the  mem- 
bers. Personal  calls,  letters,  telephone  and 
telegraph  messages  were  resorted  to  at  the 
judgment  of  the  hustlers.  On  each  of  the  five 
campaign  days  a  luncheon  was  held  at  the 
club,  and  short  addresses  were  made  by  those 
with  faith  in  the  movement,  who  might  convey 
a  message  of  hope  and  enthusiasm  to  the 
assembled  workers.  At  these  luncheons  reports 
were  made  by  the  team  captains.  At  the 
Monday  luncheon  209  applications  were  re- 
ported, this  figrure  probably  representing  some 
work  done  before  the  campaign  was  initially 
under  way,  for  application  blanks  and  publicity 
pamphlets  were  handed  to  members  on  the 
preceding  Friday.  At  the  final  luncheon  on 
Friday,  Nov.  12,  651  new  applications  were 
recorded,  more  than  three  times  the  number 
reported  on  the  first  day  of  the  campaign. 
When  the  captains  reported  it  was  customary 
for  them  to  read  off  the  names  of  especially 
prominent  applicants,  and  the  daily  reports 
proved  that  one  of  the  points  determined  upon 
in  the  campaigfn — to  secure  the  membership  of 
prominent  engineers  and  those  of  engineering 


the  close  of  the  campaign  bring  the  total  of 
new  members  to  1812.  The  team  trophy  for 
the  largest  number  of  members  secured  by  a 
five-man  group  was  awarded  to  team  7,  cap- 
tained by  Richard   L.   Humphrey. 

When  at  the  closing  luncheon  it  was  an- 
nounced that  the  names  of  all  of  the  members 
of  Mr.  Swaab's  division  would  be  inscribed  on 
the  cup,  Mr.  Swaab  most  generously  insisted 
that,  since  the  results  were  so  close  and  the 
members  of  Division  A  had  done  such  valiant 
work,  the  names  of  all  the  workers  of  both 
divisions  should  be  inscribed.  Upon  this  being 
put  to  the  vote,  the  members  of  Division  B 
unanimously  supported  their  chairman  and  by 
resolution  the  club  endorsed  the  suggestion. 

The  closing  luncheon  was  a  most  inspiring 
function,  the  most  striking  note  being  the  trib- 
utes paid  by  representative  speakers  to  the 
high  purpose  and  self-sacrificing  spirit  of  those 
who  shouldered  the  burden  of  the  campaign. 
The  view  was  expressed,  too,  that  the  larger 
membership  involved  greater  responsibility  to 
the  individual  members,  to  the  profession  and 
to  the  community.  Tribute  was  paid  to  the 
value  of  the  publicity  given  the  campaign  in 
the  press  both  of  Philadelphia  and  of  Eastern 


COMMITTEE  OF   ENCINEEH8'  CLUB   OF   PHILADELPHIA  WHICH    MANAGED    CAMPAIGN    RESULTING    IN    1600   NEW    MEMBERS  IN   FOUR  AND  A   HALF  DAYS 
1,  M.  Bernstein,  team  captain  :  2,  H.  A.  Moore ;   3,  M.  E.  Hibbs,  team  captain  ;  4,  E.  W.  Collins,  of  the  Pliiladelphia   Ledger ;    5,    S.    M.    Swaab,    chairman   of 
DivUion  B,  the  winning  side:  8,  Richard  L.  Humphrey,  chairman  of  Division  A  and  captain  of  flve-man  team  bringing  in  largest  number  of  members;   7,  Dr. 
Bdsar  Marburi;',  general  chairman  of  campaign  membership  committee  :   8,  J.  W.   Ledoux    (president  of  the  club)   team  captain  : ;   9,  D.   Robert  Yarnall,  chalr- 
In  charKc  of  details  of  campaign,  team  captain;  10,  Dr.  Carl  Hering;  11.  W.  R.  McLain  ;  12,  F.  X.   Kern,  Jr.;  13,  Richard  G.  Develln. 


twenty-eight  teams  of  five  men  each,  the  cap- 
tains being  selected  for  their  acquaintanceship 
and  energy.  These  twenty-eight  teams  were 
than  divided  into  two  divisions,  the  main  con- 
test being  between  these  larger  groups.  Rich- 
ard L.  Humphrey,  consulting  engineer,  was 
placed  in  charge  of  Division  A,  and  S.  M. 
Swaab,  chief  engineer  of  the  Keystone  State 
Construction  Company,  in  charge  of  Division 
B.  D.  Robert  Yarnall  was  in  general  charge 
of  the  details  of  the  campaign,  while  Dr.  Edgar 
Marburg,  professor  of  civil  engineering.  Uni- 
versity of  Pennsylvania,  acted  as  general 
chairman  of  the  campaign  membership  com- 
mittee. 

As  an  Incentive  it  was  decided  that  the 
names  of  the  men  of  the  winning  division 
should  be  inscribed  on  a  large  silver  loving 
cup  to  be  placed  in  the  club  house,  while  in- 
dividual prizes  in  the  shape  of  trophy  flags 
and  watch  fobs  were  to  be  awarded  to  the 
captain  of  the  team  bringing  in  the  largest 
number  of  members  and  to  his  team-mates. 

In  order  to  place  in  the  hands  of  prospective 
members  data  as  to  the  objects  of  the  club  and 


training  who  had  graduated  into  executive 
work — was  well  adhieved.  On  the  last  day  of 
the  campaign  the  applications  of  the  general 
manager  of  the  Pennsylvania  Railroad  and  of 
the  Philadelphia  &  Reading  Railway  were 
read.  Moreover  it  was  announced  on  the  final 
day  that  every  engineer  in  the  employ  of  the 
Philadelphia  Rapid  Transit  Company  had  been 
secured  as  a  member  of  the  club. 

The  ResulU 

At  the  close  of  the  campaign  on  Friday  the 
returns  indicated  a  total  of  1672  applications, 
831  turned  in  by  Mr.  Humphrey's  division  and 
841  by  Mr.  Swaab's,  making  the  latter  group 
the  victor.  Later  revision  of  the  applications 
indicated  a  number  of  duplications,  so  that  the 
official  count  was  1576.  However,  immediately 
after  the  close  of  the  campaign,  on  Friday 
afternoon,  a  flood  of  holdover  applications 
came  in,  and  the  committee  in  charge  of  the 
campaign  decided  that  the  duplications  in  the 
originally  reported  list  would  be  filled  out  from 
the  later  applications,  so  that  the  team  posi- 
tions   remain    unchang^ed.     Applications   since 


Pennsylvania.  It  appears  that  some  seventy 
papers  printed  the  publicity  matter  sent  out 
under  the  direction  of  the  campaign  committee. 

Corpus  Christi's  15-Mile  Pipe  Line 
Practically  Completed 

The  new  20-in.  supply  main  of  the  city  of 
Corpus  Christi,  Tex.,  built  at  a  cost  of 
$300,000,  which  will  bring  water  from  the- 
Neuces  River,  about  15  miles  from  the  city, 
and  increase  the  daily  supply  from  600,000  gal. 
to  4,000,000  gal.,  is  practically  completed.  The 
new  supply  is  in  addition  to  that  furnished  by 
the  old  6-in.  and  8-in.  mains  that  have  brought 
water  to  the  city  from  the  same  source  for  the 
past  22  years.  In  addition,  a  new  pumping 
and  filtration  plant  has  been  built  at  the 
Neuces  River  Station,  so  that  all  of  the  new 
supply  will  be  filtered.  The  plans  for  the 
consulting  engineer  of  New  York  City,  and 
plant  were  prepared  by  Alexander  Potter, 
it  was  built  under  the  direction  of  H.  A. 
Stevens,  city  engineer  of  Corpus  Christi. 
Louis  Lock  of  Monroe,  La.,  was  the  contractor. 
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Membership    of   Testing    Materials 
Society  Showing  Good  Growth 

An  effort  has  been  made  recently  to  increase 
the  membership  of  the  American  Society  for 
Testing  Materials  at  a  more  rapid  rate  than 
in  the  past.  As  a  result  of  the  efforts,  since 
Jan.  1  of  this  year,  331  new  applications  for 
membership  have  been  received,  as  against  a 
maximum  of  277  (in  1912)  for  any  pre- 
vious calendar  year.  The  membership  of  the 
society  is  now  1962  and  the  committee  feels 
that  an  increase  to  2500  by  the  next  annual 
meeting  can  be  hoped  for  if  the  membership 
respond  to  the  appeal  for  greater  activity  in 
this  respect. 

Application  blanks  and  information  regard- 
ing membership  in  the  society  can  be  secured 
from  any  member  or  from  the  secretary-treas- 
urer. Prof.  Edgar  Marburg,  University  of 
Pennsylvania,   Philadelphia. 


Stanford,  chief  of  the  Bureau  of  Yards  and 
Docks,  U.  S.  N.,  will  speak  on  "The  Pearl 
Harbor  Dry  Dock." 


News  of  Engineering  Societies 

The  Brooklyn  Engineers'  Club  will  hold  its 
annual  dinner  Dec.  2. 

The  Engineers'  Club  of  Philadelphia  heard 
Morris  Llewellyn  Cooke,  director  of  the  De- 
partment of  Public  Works  of  the  City  of  Phil- 
adelphia, speak  on  "Impressions  of  an  Engi- 
neer in  Public  Office"  at  a  meeting  held  in  that 
city,  Nov.  16. 

The  National  Civic  Federation  will  hold  its 
annual  meeting  in  Washington,  D.  C,  Jan. 
17-19,  191G.  The  annual  dinner  will  be  at  the 
Hotel  New  Willard.  Among  the  questions 
which  will  be  discussed  are  labor  conditions, 
employers'  welfare  work,  educational  oppor- 
tunities, business  ethics  and  political  ethics. 

The  Illinois  Society  of  Engineers  and  Sur- 
veyors will  hold  its  annual  meeting  at  the 
University  of  Illinois,  Champaign-Urbana,  Jan. 
26-28,  1916.  Papers  will  be  presented  on 
municipal  work,  drainage,  pumping,  rivers  and 
waterways,  office  records  and  methods,  survey- 
ing, concrete  work,  road  construction  and 
levees  and  bridges.  E.  E.  R.  Tratman  of 
Wheaton,  111.,  is  secretary  of  the  society. 

The  Municipal  Engineers  of  the  City  of  New 
York  will  hold  a  meeting  in  the  Engineering 
Societies  Building  Nov.  24,  at  which  John  T. 
Fetherston,  commissioner  of  street  cleaning, 
will  speak  on  "Snow  Removal  in  New  York 
City." 

The  Associated  Technical  Men,  an  associa- 
tion formed  in  1914  for  the  purpose  of  further- 
ing the  interests  of  technical  men,  has  com- 
menced the  publication  of  a  monthly  bulletin 
to  keep  all  members  .of  the  society  informed 
as  to  its  progress  and  to  acquaint  non-mem- 
bers with  the  work  it  is  doing.  A.  M.  Wolf, 
180  North  Dearborn  Street,  Chicago,  is  editor 
of  the  publication. 

The  Cornell  Society  of  Civil  Engineers 
elected  the  following  officers  at  its  annual 
meeting,  held  recently  in  New  York  City: 
President,  John  C.  Wait,  attorney-at-law,  en- 
gineering jurisprudence.  New  York  City;  vice- 
president,  Joseph  C.  Hilton  of  Mason,  Hilton 
&  Company,  engineers  and  contractors.  New 
York  City;  second  vice-president,  Charles  E. 
Curtis  of  Ithaca,  N.  Y.;  recording  secretary, 
William  M.  Aitchison;  corresponding  secretary 
and  treasurer,  Ernest  A.  Truran  of  Yonkers, 
N.  Y.  At  the  meeting  it  was  announced  that 
the  society  had  815  members  enrolled. 

The  Engineers'  Club  of  St.  Louis  discussed 
the  design  and  construction  of  the  Mill  Creek 
sewer  in  that  city  at  a  meeting  held  Nov.  17. 
Clinton  H.  Fisk,  chief  engineer  of  construction, 
sewers  and  paving  of  St.  Louis  described  the 
arrangement  for  carrying  the  alignment  on 
top  and  under  the  ground,  the  types  of  con- 
struction plants  used,  the  use  of  the  pneumatic 
concrete  mixer  and  conveyor  and  details  of 
reinforced-concrete  sewer  work  in  wet  sand. 
W.  W.  Horner,  engineer  in  charge  of  design, 
sewers  and  paving,  gave  a  brief  history  of  the 
sewer  system  of  the  city,  and  particularly  that 
of  the  Mill  Creek  Valley  sewer.  At  a  meeting 
of  the  club  to  be  held  Nov.  24  Admiral  H.  R. 


Personal  Notes 


Jefferson  D.  Davis,  formerly  super- 
intendent for  the  Foundation  Company,  and 
later  for  the  Jarrett-Chambers  Company,  on 
the  Hunt's  Point  Terminal  work  in  New  York 
City,  has  been  appointed  superintendent  for 
the  Jarrett-Chambers  Company  on  the  Bear 
River  improvement  in  Bear  Lake  County, 
Idaho.  Previous  to  his  connection  with  the 
Hunt's  Point  work,  Mr.  Davis  was  engaged  in 
the  development  of  oil  fields  in  the  island  of 
Trinidad.  Before  that  he  was  with  the  Em- 
pire Engineering  Corporation  of  New  York 
City,  as  superintendent  on  New  York  State 
Barge  Canal  work  and  in  a  similar  capacity  on 
the  construction  of  a  2300-ft.  reinforced-con- 
crete wharf  at  Port  au  Prince,  Haiti. 

E.  L.  L  A  N  D  0  R  P  H,  formerly  resident  en- 
gineer of  District  2  of  the  Manitoba  division 
of  the  Canadian  Pacific  Railway,  has  been 
appointed  resident  engineer  of  District  1  of 
that  division,  with  office  at  Kenora,  Ontario. 

P.  M.  Lau,  formerly  chief  draftsman  and 
resident  engineer  of  Division  2  for  the  State 
Highway  Commission  of  California  and  city 
engineer  of  Dunsmuir,  Cal.,  has  been  appointed 
chief  engineer  of  the  Detroit  Construction 
Company  of  Detroit,  to  have  charge  ef  inter- 
urban  railway  construction.  Mr.  Lau  first 
engaged  in  engineering  work  in  1907  on  the 
forces  of  the  San  Diego  &  Arizona  Railway 
Company  of  San  Diego,  Cal.,  after  a  3-year 
course  in  civil  engineering  at  the  University 
of  Minnesota.  In  1909  he  entered  the  service 
of  the  San  Diego  County  Highway  Commis- 
sion. From  this  work  he  went  to  the  Detroit, 
Lansing  &  Grand  Rapids  Railway  of  Detroit, 
as  principal  assistant  engineer  in  1910.  In 
19li  he  returned  to  California  and  was  ap- 
pointed engineer  on  bridge  and  road  construc- 
tion for  the  San  Joafluin  County  Highway 
Commission.  He  entered  the  service  of  the 
State   Highway  Commission  in   1912. 

James  Townsend  Taylor,  con- 
sulting engineer,  of  Honolulu,  Territory  of 
Hawaii,  has  been  appointed  consulting  engi- 
neer to  the  water  investigating  commission  to 
make  investigations  and  surveys  of  the  avail- 
able water  supply  for  the  city  of  Honolulu. 

George  J.  Ray,  chief  engineer  of  the 
Delaware,  Lackawanna  &  Western  Railroad, 
received  the  honorary  degree  of  Doctor  of 
Science  at  Lafayette  College,  Oct.  20.  Mr. 
Ray  was  graduated  from  the  University  of 
Illinois  in  1898  and  entered  railway  service 
as  rodman  on  the  Illinois  Central  in  June  of 
that  year.  He  attained  the  grade  of  road- 
master  of  the  Dubuque  division,  in  charge  of 
engineering,  maintenance  and  construction,  in 
this  service  previous  to  leaving  it,  in  1903,  to 
become  division  engineer  on  the  Delaware, 
Lackawanna  &  Western,  at  Scranton,  Pa.  He 
was  appointed  chief  engineer  of  this  road  in 
1909.  Perhaps  the  most  notable  achievement 
of  his  administration  has  been  the  construction 
of  the  Nicholson  cut-off  and  the  Tunkhannock 
viaduct.  Mr.  Ray  is  a  director  of  the  Amer- 
ican Railway  Engineering  Association,  vice- 
chairman  of  the  committee  on  track  and  a 
member  of  the  special  committee  on  stresses 
in  track.  He  is  also  a  member  of  the  American 
Society  of  Civil  Engineers. 

Norman  C.  Smith,  formerly  drafts- 
man for  the  Berlin  Construction  Company, 
fabricator  of  steel  bridges,  buildings,  trusses 
and  steel  shapes,  of  Berlin,  Conn.,  has  been 
appointed  draftsman  for  the  McClintic-Mar- 
shall  Company,  manufacturer  and  erector  of 
steel  bridges  and  buidings,  at  its  Rankin  plant. 
Previous  to  his  connection  with  the  Berlin 
company,  Mr.  Smith  was  for  a  short  time 
with  the  New  York,  New  Haven  &  Hartford 
Railroad  on  the  electrification  work  from  New 
York  City  to  Stamford,  Conn. 


J.  L.  Starkie  has  been  appointed  as- 
sistant engineer  of  the  Atchison,  Topeka  & 
Santa  Fe  Railway,  with  headquarters  at  Gal- 
veston, Tex. 

E.  F.  Ketter,  formerly  city  eng:ineer  of 
Mexico,  Mo.,  and  county  surveyor  and  highway 
engineer  of  Audrain  County,  Missouri,  is  now 
with  the  Atchison,  Topeka  &  Santa  Fe  Rail- 
way on  valuation  work  in  the  offices  at  To- 
peka, Kan.  Mr.  Ketter  finished  his  work  as 
city  engineer  and  county  surveyor  in  May  of 
the  present  year.  During  the  period  inter- 
vening since  then  and  his  present  appointment 
he  was  engaged  as  engineer  on  the  construc- 
tion of  a  7-mile  electric  railway  extension  at 
Mexico,  Mo.  He  was  graduated  from  the  Uni- 
versity of  Missouri  in  1908. 

R.  T.  Robinson,  resident  engineer  on 
the  Ohio  River  bridge  for  the  Chesapeake  & 
Ohio  Railway  at  Sciotoville,  Ohio,  left  that 
work  upon  the  completion  of  the  27  piers  for 
the  structure  last  month  and  is  now  at  Rankin, 
Pa.,  in  charge  of  assembling  the  river  span 
trusses  for  reaming  as  they  leave  the  shops 
of  the  McClintic-Marshall  Company,  the  fabri- 
cator. In  the  spring,  Mr.  Robinson  will  re- 
turn to  Sciotoville,  where  he  will  have  charge 
of  the  erection  of  the  superstructure. 

Frank  H.  Constant,  professor  of 
civil  engineering  at  Princeton  University,  re- 
ceived the  honorary  degree  of  Doctor  of  Science 
at  Lafayette  College,  Oct.  20.  He  was  grad- 
uated from  the  University  of  Cincinnati  in 
1891  and  served  as  assistant  engineer  in  the 
contracting  and  estimating  department  of  the 
King  Bridge  Company  of  Cleveland,  Ohio, 
from  that  time  until  1893,  when  he  was  ap- 
pointed assistant  engineer  in  charge  of  the 
design  of  structural  work  for  the  Osborn 
Company,  also  of  Cleveland.  In  1895  he  be- 
came assistant  professor  of  structural  engi- 
neering at  the  University  of  Minnesota.  He 
continued  in  that  position  until  1897,  when  he 
was  appointed  professor  of  structural  engi- 
neering at  the  same  university.  He  left  the 
University  of  Minnesota  to  become  professor  of 
civil  engineering  at  Princeton  in  1914. 

Edgar  M.  Led  yard,  University  of 
California  graduate,  and  formerly  a  teacher 
in  the  agricultural  college  in  the  Philippine 
Islands,  has  been  appointed  head  of  the  agri- 
cultural staff  of  the  United  States  Smelting, 
Mining  &  Refining  Company,  which  has  in- 
terests in  California,  Utah  and  South  Amer- 
ican countries.  Mr.  Ledyard's  duties  will  be 
to  give  expert  advice  and  adjust  claims  of 
farmers  in  the  vicinity  of  the  smelters  whose 
property  has  been  damaged  by  smoke  fumes. 

Ernest  Owen,  formerly  designer  and 
estimator  with  the  Riverside  Bridge  Company 
of  Martin's  Ferry,  Ohio,  has  been  appointed 
structural  designer  for  the  Gulf  Refining 
Company  at  Port  Arthur,  Tex.  Mr.  Owen 
was  graduated  from  the  University  of  Penn- 
sylvania in  1913  and  was  with  the  Riverside 
Company  from  then  until  the  present  appoint- 
ment. 

Burns  &  McDonnell,  consulting 
engineers,  of  Kansas  City,  have  moved  their 
offices  from  the  Scarritt  Building  to  the  Inter- 
state Building,  Kansas  City. 

L.  J.  H  0  T  c  H  K  I  S  S,  engineer  for  the 
Bates  &  Rogers  Construction  Company,  has 
opened  a  contractors'  consulting  engineer's 
office  in  the  Monadnock  Building,  Chicago. 
For  11  years  he  was  with  the  Chicago,  Bur- 
lington &  Quincy  Railroad  Company,  succes- 
sively as  detailer,  designer,  assistant  engineer 
and  finally  as  assistant  bridge  engineer  in 
charge  of  all  permanent  construction  east  of 
the  Missouri  River.  Previous  to  his  2-year 
engagement  with  Bates  &  Rogers  he  was  with 
the  Foundation  Company  for  a  year,  during 
which  time  he  had  charge  of  the  Scotia  dam 
and  the  foundation  work  for  the  Morgan  Build- 
ing in  New  York  City.  Mr.  Hotchkiss  pro- 
poses, in  addition  to  consulting  work  on  heavy 
construction,  on  plant  layouts  and  on  tempor- 
ary structures,  to  make  quantity  surveys  and 
estimates  for  contractors. 
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H.  C.  BosBNELL,  formerly  engineer  on 
the  staff  of  H.  E.  Mole,  consulting  engineer, 
of  the  New  York  City,  has  been  appointed 
mechanical  assistant  to  the  superintendent  of 
motif*  power  of  the  United  Railways  &  Elec- 
tric Company  of  Baltimore. 

F.  G.  Campbell,  formerly  resident  en- 
gineer for  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  on  the  work  at  Oxford  Junction,  Kan., 
is  now  engaged  in  valuation  work  for  the  same 
company  at  Chicago. 

Blake  Taylor,  formerly  special  dis- 
trict engineer  of  Grant  District,  Wetzel 
Coanty,  West  Virginia  and,  more  recently,  in 
charge  of  street  improvements  at  Berkely 
Springs,  W.  Va.,  has  been  appointed  chief 
engineer  of  road  construction  under  the 
$550,000  bond  issue  in  Wyoming  County,  West 
Virginia.  The  work  of  location  and  design 
b  already  well  under  way  and  several  miles 
of  road  will  be  ready  for  contract  and  con- 
struction in  the  early  spring.  The  entire  sum 
available  will  be  used  for  bridges  and  grading 
purposes,  and  the  question  of  metalling  the 
main  roads  will  probably  be  considered  in  a 
subsequent  bond  issue. 

Thornton  W.  Price,  formerly  de- 
signing engineer  with  the  American  Bridge 
Company  and  for  the  past  two  years  in  charge 
of  a  large  part  of  the  work  on  the  Panama 
Canal  Coaling  Stations,  has  opened  offices  in 
the  Woolworth  Building,  New  York  City,  for 
the  practice  of  structural  and  mechanical  en- 
gineering. Mr.  Price  is  a  graduate  of  the 
University  of  Pennsylvania  and  was  five  years 
in  the  employ  of  the  American  Bridge  Com- 
pany, three  of  them  previous  to  his  college 
coarse  and  two  after  graduation.  His  work 
on  the  Panama  coaling  stations  was  done 
while  with  the  Bergen  Point  Iron  Works  of 
Bayonne,  N.  J.,  with  which  company  he  was 
connected  for  two  years. 

Feed  W.  Claflin,  formerly  resident 
engineer  and  superintendent  of  construction 
for  the  Cambria  Steel  Company  of  Johnstown, 
Pa.,  on  its  Qucmahoning  dam  and  pipe  line, 
has  been  appointed  assistant  engineer  of  grade 
elimination  for  the  New  York,  Chicago  &  St. 
Louis  Railroad  at  Cleveland,  Ohio.  He  was 
graduated  from  Massachusetts  Institute  of 
Technology  in  1901  and  served  until  1905  with 
the  division  engineer  of  the  Boston  &  Albany 
Railroad  on  grade  separation,  roundhouse  ad- 
ditions, the  construction  of  rein  forced-concrete 
arch  bridge  over  Cook's  Creek  at  East 
Chatham.  N.  Y.,  and  other  works.  In  1905 
he  was  with  the  signal  eng^ineer  of  the  Lake 
Shore  &  Michigan  Southern,  and,  in  the  fall 
of  the  year,  -was  traveling  engineer,  estimator 
and  inspector  of  coal  mines  for  F.  C.  Greene, 
mining  engineer,  of  Cleveland,  Ohio.  He  be- 
came .connected  with  the  Cambria  Steel  Com- 
pany in  1906. 

R.  E.  Anthony,  formerly  civil  engi- 
neer for  the  Mountain  Slater  Supply  Company 
of  Philadelphia,  has  been  appointed  transit- 
man  on  the  plant  enlargement  work  of  the 
Pennsylvania  Steel  Company  at  Steelton,  Pa. 

T.  KiTAZAWO,  professor  of  structural 
engineering  at  Nagoya  Technological  College, 
Nagoya,  Japan,  is  in  this  country  by  order 
of  the  Department  of  Education  of  the  Im- 
perial Japanese  Government  to  study  bridge 
constructions. 

Clifton  E.  Visel  has  been  appointed 
chief  engineer  of  the  mining  department  of 
the  Montezuma  Copper  Company  at  Pilares 
de  Nacozari,  Sonora,  Mexico.  He  was  grad- 
uated from  Sheffield  Scientific  School,  Yale 
University,  in  1908. 

E.  C.  M  E  Y  E  B,  civil  engineer  with  the 
Tmsaed  Concrete  Steel  Company,  has  been 
transferred  from  the  company's  Detroit  office 
te  the  office  at  Youngstown,  Ohio. 

Frank  N.  Wilmot,  formerly  con- 
nected with  the  Casper  Ranger  Construction 
Company  of  Holyoke,  Mass.,  has  been  ap- 
pointed to  have  charge  of  the  concrete  work 
on  the  new  municipal  cotton  warehouses  be- 
ing constructed  at  New  Orleans. 


John  A.  Crowley,  formerly  assistant 
engrineer  of  construction  with  the  Interbor- 
ough  Rapid  Transit  Company  of  New  York 
City,  has  been  appointed  to  a  similar  position 
with  the  New  York  Central  &  Hudson  River 
Railroad. 

George  Bronson  Re  a,  an  Amer- 
ican, editor  of  the  Far  Eastern  Review,  has 
been  awarded  the  grand  prize  offered  by  the 
Chinese  Government  for  the  best  program  for 
a  National  system  of  railways.  Schemes  were 
submitted,  it  is  stated,  by  British,  French, 
German,  Japanese  and  Chinese  engineers,  and 
Chinese  Government  officials  have  spent  two 
years  studying  and  comparing  the  plans. 
While  the  details  of  Mr.  Rea's  program  have 
not  been  made  public,  it  is  understood  that 
they  call  for  the  construction  of  twenty  trunk 
lines,  aggregating  11,000  miles. 


Civil  Service  Examinations 

United  States. — An  unassembled  examina- 
tion for  a  pulp  and  paper  engineer,  salary 
?3,500  a  year,  in  connection  with  the  Forest 
Service  at  its  laboratory  in  Madison,  Wis.,  will 
be  held  on  Dec.  14.  The  duties  of  the  position 
will  be  to  direct  the  work  of  the  pulp  and 
paper  investigations  of  the  service.  Appli- 
cants must  be  30  years  of  age  and  must  have 
had  eight  years'  experience  in  the  pulp  and 
paper  industry,  or  four  years  in  laboratory 
research  work.  They  should  be,  besides, 
familiar  with  the  technical  problems  of  the 
industry  and  with  investigative  work.  Appli- 
cation blanks  are  to  be  filed,  properly  executed, 
at  Washington,  D.  C,  on  or  before  Dec.  14. 

Two  other  examinations  for  marine-engine 
and  boiler  draftsman  and  marine-engine  drafts- 
man for  submarines,  salaries  from  $4  to  $5.04 
a  day  each,  in  conjunction  with  the  machinery 
division  of  the  United  States  Navy  Yard,  New 
York,  and  the  Inspector  of  Machinery,  Quincy, 
Mass.,  and  Busch-Sulzer  Company,  St.  Louis, 
are  to  be  held  on  Dec.  8  and  9  and  Dec.  21 
respectively.  The  duties  relative  to  these  posi- 
tions are  strictly  technical,  familiarity  with 
steam  turbines  and  gas  and  oil  engines  being 
requisite.  Technical  training,  and  drafting  ex- 
perience of  from  two  to  four  years  are  likewise 
essential.  The  forms  for  application  must  be 
on  file  on  the  dates  of  the  examinations. 

In  making  applicaton  for  any  one  of  the 
above  positions  candidates  should  address  the 
United  States  Civil  Service  Commission  at 
Washington,  D.  C,  or  one  of  the  civil  service 
boards  in  the  principal  cities,  specifying  for 
the  position  of  pulp  and  paper  engineer,  form 
2118;  marine-engine  and  boiler  draftsman, 
form  1312,  and  marine-engine  draftsman  for 
submarines,  form  304. 

Philadelphia. — The  Civil  Service  Commission 
announces  examinations  for  the  following  posi- 
tions open  to  residents  of  the  city,  to  be  held 
on  the  days  specified. 

Assistant  Engineer,  testing  laboratory, 
Surveys  Bureau,  Public  Works,  salary  $3,000  a 
year,  to  be  held  Dec.  10  and  13. 

Assistant  Engineer,  abolishment  of  grade 
crossings.  Surveys  Bureau,  salary  $2,500  a 
year,  25  years  of  age,  to  be  held  Jan.  13  and 
14,  1916. 

Draftsman,  bridge  division.  Surveys  Bu- 
reau, salary  $1,200  a  year,  to  be  held  Jan.  17 
and  18,  1916. 

Besides  these  examinations  there  are  several 
others  for  minor  positions,  information  for 
which  may  be  secured  by  applying  to  the  Civil 
Service  Commission,  Room  875,  City  Hall, 
Philadelphia. 

Illinois. — Following  the  announcement  pub- 
lished in  the  Engineering  Record  of  last  week, 
page  615,  comes  the  report  that  the  un- 
assembled examination  for  waterways  en- 
gineer, salary  from  $150  to  $250  a  month,  open 
to  non-residents,  will  be  held  Dec.  4,  applica- 
tion forms  to  be  on  file  in  Springfield,  III.,  on 
or  before  Saturday,  Nov.  27.  The  duties  of 
the  position  involve  land  surveying,  super- 
vision of  waterways,  dams  and  levees,  and 
report  writing.  Applicants  must  be  25  years 
of  age. 


International  Trade  Conference  to 
be  Held  Dec.  6-8 

An  international  trade  conference  to  com- 
memorate twenty  years  of  practical  service  to 
manufacturers  has  been  arranged  for  by  the 
foreign  trade  department  of  the  National 
Association  of  Manufacturers,  to  be  held  at 
the  Hotel  Astor,  New  York  City,  Dec.  6-8. 
Papers  will  be  presented  by  authorities  on 
the  several  subjects  and  it  is  expected  dele- 
gates from  a  number  of  foreign  chambers  of 
commerce  and  banks  will  take  part  in  the  dis- 
cussions. 


Business  Notes 


M.  C.  McNeil,  formerly  connected  with  the 
Westinghouse  Machine  Company  and  the 
Westinghouse  Electric  &  Manufacturing  Com- 
pany, has  been  engaged  by  the  Osgood  Com- 
pany, manufacturer  of  steam  shovels,  dredges 
and  other  equipment,  of  Marion,  Ohio,  to  take 
charge  of  sales. 

The  Cleveland  Galvanizing  Works  Company, 
manufacturer  of  weldless  wire  chain  and  chain 
products,  of  Cleveland,  Ohio,  has  acquired 
nineteen  parcels  of  land — a  city  block — ad- 
jacent to  its  present  location,  which  will  permit 
it  to  greatly  enlarge  its  present  plant  and 
output  as  soon  as  certain  leases  expire.  The 
property  has  a  railroad  siding  and  fronts  on 
four  streets. 

The  Clark  Book  Company,  Inc.,  publisher  of 
technical  books,  a  new  corporation,  with  oflfices 
at  27  William  Street,  New  York  City,  has 
taken  over  the  entire  book  business— copy- 
rights, plates,  sheets  and  bound  copies — of  the 
Myron  C.  Clark  Publishing  Company  of  608 
South  Dearborn  Street,  Chicago,  and  will 
handle  all  books  heretofore  published  by  the 
latter  company,  together  with  some  others. 

The  Canton  Culvert  &  Silo  Company,  Canton, 
Ohio,  has  just  published  a  set  of  specifications 
for  corrugated  metal  culverts.  These  have 
been  prepared  with  a  view  to  co-operating  with 
railway  and  highway  engineers,  contractor? 
and  others,  in  supplying  them,  for  reference 
at  least  if  not  for  adoption,  a  foundation  for  a 
comprehensive  specification  for  culverts.  The 
specifications  are  not  limited  to  any  single 
type,  riveted  or  nestable,  but  rather  present  a 
choice  of  all  that  the  company  considers  fair 
and  good  in  the  production  of^a  first-class 
culvert.  The  various  sections  embody  the  ex- 
perience gained  by  the  company  in  studying 
metal  culverts.  One  of  the  sections  covers  the 
analytical  features  which  call  for  a  pure  iron, 
but  the  company  explains  that  this  may  be 
omitted  and  the  remaining  clauses  cover  the 
best  type  of  culvert  construction. 


Trade  Publications 

Raymond  W.  Dull  Company,  Chicago.  Cata- 
log, 6%  x  10  in.,  80  pages,  illustrated.  Con- 
tains a  complete  line  of  sand  and  gravel  plant 
equipment — screens,  elevators,  buckets,  cable- 
ways,  etc. 

'James  B.  Clow  &  Sons,  Chicago.  Catalog, 
9%  X  12  in.,  54  pages,  illustrated.  Covers 
primarily  plumbing  fixtures  for  industrial 
establishments;  describes  also  cast-iron  pipe, 
faucets,  valves  and  public  works  fixtures. 

Weller  Manufacturing  Company,  Chicago. 
General  catalog  20,  cloth,  6x9%  in.,  560 
pages,  illustrated.  Complete  in  its  subject  of 
elevating,  conveying  and  power  transmitting 
machinery.  Clutches,  pulleys,  transmission 
belting,  elevators,  conveyors,  buckets,  spout- 
ers,  gears,  chains,  sprocket  wheels,  etc.,  are 
each  treated  separately,  with  complete  descrip- 
tion and  information  as  to  sizes,  make,  class, 
price,  etc.  There  is  appended  as  well  useful 
information  of  the  nature  of  mensuration  and 
conversion  tables,  and  also  an  alphabetical 
index  covering  the  entire  edition.  The  value 
of  this  catalog  to  the  engineer  and  contractor 
lies  in  its  completeness  of  efficient  labor-saving 
hauling  machinery,  which  should  make  it  a 
necessary  and  profitable  addition  to  their  files. 
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As  the  Men  in  the  Trenches  See  It 


55 


The  "PARSONS 

Trench  Excavator 

''The  All-Purpose  Machine'' 

« 

It  cuts  down  the  trench  gang  to  a  mere  handful, 
besides  the  pipe  layers  or  concreters — for  it  leaves  a 
clean-cut  trench,  ready  for  water  main  or  sewer. 

But  the  man  in  the  trench  sees,  too,  the  big  digging 
boom  of  the  Parsons  travel  back  and  forth  across  the 
excavation,  cutting  all  sizes  as  they  come. 

Never  any  delay  waiting  for  another  machine  to 
finish  the  job.  No  idle  machinery  "eating  its  head 
off"  in  depreciation  charges. 

The  Parsons  keeps  working  as  long  as  you  have  any 
trench  digging  to  do. 


One  Machine  Digs  All  Your  Trenches 

There  is  the  big  economy  of  the  Parsons.  It  is 
active  equipment.  For  every  Parsons  digs  a  range  of 
trench  sizes.  Model  "F,"  for  instance,  will  excavate 
trenches  any  width  from  28  inches  to  6^2  feet,  and  a 
depth  up  to  20  feet.  An  extension  boom  may  be  added 
and  still  greater  depth  obtained  when  necessary. 

There  are  other  features  of  Parsons  design  which 
add  to  profits.  The  straight,  vertical  pull  on  the  bucket 
chain  decreases  the  overhang  of  the  digging  boom,  so 
that  the  trench  may  be  sheeted  up  to  within  a  few  feet 
of  the  machine.  In  caving  ground — that  means  far 
less  earth  to  handle. 

We  make  every  part  of  the  Parsons  (excepting 
power  plant,  and  that  is  built  to  our  rigid  specifica- 
tions). Having  our  own  foundries,  we  produce  steel 
of  uniformly  high  quality. 

Consult  with  contractors  who  are  Parsons- 
equipped. 


Write  for  their  names  and  Catalog  '*/?" 


THE  PARSONS  CO.,  Box  K,  NEWTON,  IOWA 

EASTERN  SALES  OFFICE:  50  Church  Street,  New  York 


Macdonald,     Marpole     Gi., 
Vancouver,  B.  C. 


Ltd. 


W.  B.  LOUER  COMPANY.  Old  Colony  Bldg.,  Chicago,  III. 
Norman  B.  Livermore  &  Co.  The  General  Supply  Co.  of  Canada 


Los  Angeles — San  Francisco,  Cal. 


Winnipeg,  Toronto,  Ottawa 


Everett,  Bradt  &  Wright 
Houston  and  Dallas,  Tex. 
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A  Call  to  Action — Steel  Boom  Menaces  Cost  and  Even  Actual 

Execution  of  Engineering  Work 


CIVIL  engineers  and  contractors  through- 
out the  country  have  been  watching  the 
phenomenal  advance  in  steel-mill  activity 
without  realizing  that  they  are  soon  to  be 
actors  in  the  great  drama  and  not  merely 
spectators.  The  steel  industry  will  in  1916 
play  a  most  important  part  in  the  cost  and 
execution  of  all  engineering  work.  Already 
prices  have  increased  greatly.  The  trend  is 
still  sharply  upward  and  the  rounding  of 
the  curve  is  nowhere  in  sight.  On  the 
contrary,  the  awakening  of  the  country's 
domestic  business,  coming  at  the  same  time 
as  the  large,  and  always  increasing,  volume 
of  war  orders,  may  send  the  market  con- 
siderably higher.  14-  the  war  should  end 
quickly,  the  situation  would  change  at  once, 
but  the  safer  course  is  to  assume  that  hos- 
tilities are  to  continue. 

Nor  is  the  cost  of  next  year's  work  alone 
at  stake.  The  steel  industry  may  deter- 
mine whether  work  is  to  be  done  at  all. 
The  reason  is  on  the  surface.  Already 
many  mills  are  sold  up  to  capacity  for  three 
or  four  months,  while  not  a  few  are  com- 
mitted for  their  entire  output  until  the 
second  half  of  next  year.  That  presages 
not  only  shortage  of  the  actual  steel  mate- 
rials entering  into  construction — such  as 
shapes  and  reinforcing,  bars — but  of  plates, 


angles,  rounds  and  other  products  essential 
to  the  manufacture  of  contractors'  equip- 
ment. Already  one  manufacturer  reports 
that  the  best  delivery  he  can  get  on  rounds 
for  car  axles  is  three  months,  while  fifteen 
to  twenty  weeks  is  the  quoted  delivery  on 
other  finished  steel  products.  Fortunately, 
equipment  and  machinery  manufacturers 
are  fairly  well  stocked,  but  the  fabricated 
and  partly  fabricated  equipment  in  hand 
was  probably  never  lower.  The  first  spring 
rush  will  consume  the  supplies  now  await- 
ing fabrication,  and  then  will  come  delays 
that  may  be  serious  enough  to  cause  the 
postponement  of  many  an  important  and 
pressing  job. 

In  the  structural  field  reports  from  Pitts- 
burgh show  that  the  fabricating  shops,  too, 
have  felt  the  pressure,  due,  of  course,  largely 
to  the  domestic  revival.  Practically  all  of 
them  are  filled  up  for  the  next  four  to  six 
months,  except  as  to  heavy  shapes.  Some 
relief  is  possible  from  increases  in  capacity, 
but  this  is  not  expected  to  make  any  mate- 
rial difference. 

It  is  the  engineer's  turn  to  think  fast. 
The  first  man  to  let  contracts  for  next  year's 
work  will  be  the  most  certain  to  have  them 
executed  and  will  get  the  lowest  prices.  In 
November  many  bond  issues  were  voted. 


There  should  not  be  an  instant's  delay  in 
starting  the  machinery  moving  toward  the 
closing  of  the  contracts. 

The  contractor  no  less  than  the  engineer 
needs  to  understand  the  gravity  of  the  sit- 
uation. He  would  best  be  in  close  touch 
with  the  equipment  manufacturers.  He  is 
not  likely  to  commit  himself  for  a  new 
plant  until  contracts  are  in  hand,  but  when 
time  for  action  comes  he  must  know  where 
he  can  get  what  he  needs,  and  how  soon. 

The  manufacturers  are  fully  awake  to  the 
conditions.  They  are  doing  all  they  can  to 
secure  adequate  stocks  of  steel,  but  belated 
orders  for  equipment  are  almost  certain  to. 
be  accepted  only  on  long  delivery  terms  or 
to  be  refused.  Then,  too,  the  prices  on 
them  will  necessarily  be  higher  than  for 
early  purchases,  though  higher  price 
levels  must  be  expected  even  for  the  first 
deliveries. 

This  is  not  a  time  for  speculation  or  pro- 
crastination. Where  work  is  authorized, 
engineers  owe  it  to  their  clients,  munici- 
palities, companies,  to  let  the  work  just  as 
soon  as  possible.  Where  work  is  impera- 
tive, but  plans  are  not  yet  made  or  author- 
ity secured,  the  necessary  machinery  must 
be  started  at  once.  The  penalty  for  delay 
promises  to  be  severe. 


Prosperity 

WAR  orders  have  received  all  of  the 
credit  until  recently  for  the  very  great 
activity  in  American  industry.  It  is  being 
appreciated  now,  however,  that  there  is  a 
general  business  awakening.  Fundamental 
conditions  are  excellent.  The  value  of  this 
year's  crops  over  those  of  last  year  is  over 
half  a  billion  dollars.  This  is  a  pretty  good 
basis  for  optimism.  Railroad  earnings  are 
up  and  the  carriers,  long  out  of  the  market 
for  equipment  and  renewal  supplies,  are 
spending  more  than  they  have  for  a  couple 
of  years.  Inquiries  made  of  this  journal 
indicate  that  a  busy  year  can  be  expected 
in  1916  in  municipal  and  public  engineer- 
ing activities.  The  situation  will  be  af- 
fected, of  course,  by  the  higher  prices  which 
supplies  will  command,  and  by  the  likeli- 
hood of  a  labor  shortage.  The  general 
prosperity,  however,  will  not  be  much  af- 
fected. An  early  close  of  the  war  will  have 
the  effect  of  putting  a  brake  on  industry, 
yet  many  war  orders  have  been  taken  on  the 
basis  of  completing  delivery,  no  matter 
when  peace  is  declared.  Industries,  too,  are 
preparing  themselves  as  best  they  can  for 


the  reaction  which  peace  must  to  some  ex- 
tent bring.  Altogether,  however,  the  out- 
look for  1916  is  most  encouraging. 

Strong  Local  Societies 

LAST  week  the  Engineering  Record  had 
the  pleasure  of  chronicling  the  great 
achievement  of  the  Engineers'  Club  of  Phil- 
adelphia in  quadrupling  its  membership  in 
a  week's  time.  This  week  it  presents  some 
striking  paragraphs  from  an  address  de- 
livered by  A.  J.  Himes  before  the  Cleveland 
Engineering  Society.  Mr.  Himes  has  made 
a  strong  point:  that  the  strengthening  of 
local  societies  adds  to  the  influence  and 
membership  of  national  organizations.  The 
strength  of  an  association,  a  company  or  a 
nation  is  predicated  upon  the  strength  and 
unified  action  of  individuals.  Affiliation  of 
the  local  branches  of  national  societies  is  a 
necessary  step  if  the  profession  is  to  win 
a  larger  place  in  the  nation's  life.  The  way 
to  success  in  such  affiliation  has  been  par- 
tially pointed  out  by  the  successes  in  Bos- 
ton, Philadelphia  and  St.  Louis.  The  move- 
ment should — and  must — become  general. 
With  the  enthusiasm  being  shown  in  local 


organizations  at  the  present  time  rapid  ex- 
tension of  the  idea  is  to  be  expected  within 
the  next  year.  Mr.  Himes  has  stated  the 
points  well.  His  words  deserve  the  thought- 
ful consideration  of  engineers  individually, 
of  local  bodies  and  national  organizations. 

City  Manager  and  Publicity 

IF  the  city-manager  form  of  government 
is  to  endure  it  must  develop  new  means 
for  diffusing  knowledge  of  public  activities. 
As  a  large  portion  of  these  are  of  an  en- 
gineering nature,  engineers  will  be  called 
on  to  supply  the  necessary  information. 
Those  at  the  head  of  the  movement  already 
see  the  necessity  for  some  more  effective 
agency  than  has  yet  been  tried  to  educate 
the  public  to  a  proper  appreciation  of  what 
the  new  form  of  government  is  doing  for 
the  individual  and  for  the  city.  The  more 
efficient  the  government  becomes  the  less 
impersonal  and  "colder"  it  gets.  More- 
over, the  concentration  of  authority  and  re- 
sponsibility in  one  person  focuses  on  him 
all  the  complaints  and  criticism.  No  man  or 
no  system  can  stand  up  against  the  storm. 
Safety  lies  only  in  dispelling  the  clouds  of 
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ignorance  by  educational  methods.  Engi- 
neering facts  and  budget  figures,  however, 
do  not  make  newspaper  stories  unless  the 
engineer  takes  pains  to  point  out  the  head 
line  around  which  the  "story"  can  be  writ- 
ten. Good  continuous  publicity  probably 
cannot  be  obtained  by  ever>-  engineer,  and 
cotainly  not  without  cost.  It  requires  spe- 
cial talent  and  aptitude — for  which  there 
is  always  a  ready  market.  Someone  must 
be  found  with  engineering  knowledge  and 
with  newspaper  training  to  put  flesh  on 
the  bare  bones  of  engineering  facts.  It 
can  be  done,  but  the  price  is  not  low. 


The  War  and  Record  Covers 

FOR  many  years  a  striking  red  cover 
has  been  intimately  associated  with  the 
Engineering  Record.  In  fact,  the  phrase 
"Record  Red"  expresses  to  engineers  and 
contractors  widely  the  distinctive  shade  that 
the  journal  has  made  familiar  by  its  weekly 
visitation.  Now,  however,  the  war  threat- 
ens to  endanger  the  continuance  of  this  dis- 
tinctive mark.  The  impossibility  of  secur- 
ing dyes  from  Germany  has  resulted  in  the 
exhaustion  of  the  particular  aniline  product 
used  by  the  paper  manufacturers  in  coat- 
ing the  stock  for  the  Engineering  Record 
covers.  A  number  of  mills  have  been  ex- 
perimenting with  substitute  products  for 
some  time  in  an  endeavor  to  duplicate  or 
approximate  "Record  Red."  The  experi- 
ments have  proved  unsuccessful.  A  limited 
supply  of  red  ink  is  still  obtainable,  and 
beginning  with  the  last  issue  double  print- 
ing was  resorted  to.  It  will  be  noted  that 
the  inside  of  the  covers  is  now  white.  How 
long  the  supply  of  red  ink  will  last  is  prob- 
lematical, but  it  is  not  unlikely  that  there 
will  be  some  change  in  the  color  scheme. 
It  is  worth  mentioning  for  the  in- 
formation of  those  who  have  not  followed 
the  aniline  situation,  that  the  color  supply 
generally,  or  such  of  it  as  depends  on  an 
aniline  base,  is  very  low.  Manufacturers 
of  clothing  have  been  feeling  the  pinch  for 
some  time;  and  fast  blacks  and  fast  blues 
in  wearing  apparel  of  all  sorts,  if  the  war 
continues,  will  probably  disappear  entirely 
within  six  months.  Not  only  will  the  En- 
gineering Record,  then,  have  to  change  its 
dress,  but  all  of  us  may  have  to  resort  to 
lighter  colored  clothing  than  past  conven- 
tion has  looked  upon  with  approval. 


Paving  Repairs  Over  Water-Main 
Trenches 

ALLOWANCES  for  payment  for  paving 
repairs  over  water-main  trenches  as 
made  by  many  municipalities  to  arbitrary 
limits  regardless  of  subsurface  conditions 
encountered,  are  in  large  part  responsible 
for  the  poor  condition  of  some  city  pave- 
ments. In  one  very  large  city,  for  instance, 
payment  is  made  for  paving  to  one  foot  on 
each  side  of  the  interior  diameter  of  the 
pipe.  In  the  case  of  pipe  under  12  in.  in 
iiameter,  under  average  conditions,  such 
payment  is  adequate.  In  the  case  of  a  12-in. 
pipe  it  is  liberal.  In  the  case  of  a  20-in. 
pipe  it  is  deplorable,  and  in  the  case  of  a  48- 
in.  pipe  it  is  absurd. 


A  contractor  laying  a  6-in.  pipe  in  sheet 
asphalt  would  cut  probably  18  in.  of  pav- 
ing. This  would  give  him  ample  room  for 
laying  the  pipe  and  calking  the  joints.  The 
paving  company  would  demand  6  in.  addi- 
tional width  for  trim.  This  would  give  him 
a  6-in.  overpayment  under  perfect  condi- 
tions which  would  make  up  for  greater 
widths  he  would  be  compelled  to  pay  for  at 
worse  spots.  A  12-in.  pipe  can  be  handily 
laid  and  calked  in  a  20-in.  trench.  This 
gives  the  contractor  almost  a  foot  of  extra 
allowance. 

A  20-in.  pipe,  however,  requires  at  least 
a  26-in.  width  of  trench,  with  bell  holes 
every  12  ft.,  for  this  pipe  is  too  large  for 
one  calker  to  get  his  arms  around;  he  has 
to  "buddy"  with  another.  When  all  cut- 
tings are  taken  into  account  it  will  be  found 
that  there  is  practically  no  allowance  for 
"bad  going"  or  wash-outs  due  to  storm. 
A  little  loose  material,  such  as  is  encoun- 
tered in  a  filled  street,  or  a  little  undermin- 
ing due  to  water  entering  an  unfilled 
trench,  will  be  sure  to  make  the  con- 
tractor's paving  bill  exceed  his  payments 
for  that  item. 

A  48-in.  pipe  would  give  him  a  6-ft.  width 
allowance.  It  might  be  possible  for  him  to 
get  his  pipe  down  and  calked  in  a  5-ft.  cut 
and  bell  holes,  but  there  would  be  delay  in 
lowering  almost  every  pipe  and  the  opera- 
tion would  be  costly.  The  logical  width  for 
such  a  cut  would  be  about  5%  ft.  Taking 
into  consideration  the  allowance  for  trim, 
it  is  evident  that  he  is  skinning  the  very 
edge  of  his  allowance.  But,  sufficient 
though  this  would  seem,  there  is  a  still 
greater  objection  to  holding  the  contractor 
down  to  such  a  width.  A  pipe  of  this  size 
will  ordinarily  require  a  depth  of  trench 
of  8y2  ft.  When  the  pipe  is  laid  the  back- 
fill must  follow.  Specifications  are  very 
rigid  as  to  the  proportion  of  tampers  to 
shovelers.  But,  rigid  as  they  are,  they  con- 
not  make  it  possible  for  the  fill  under  the 
middle  of  the  pipe  to  get  much  more  than 
an  accidental  blow  at  infrequent  intervals. 
The  bulge  of  the  pipe,  reaching  to  a  dis- 
tance little  more  than  1/2  ft.  away  from  the 
side  of  the  trench  only  2V2  ft.  from  the  bot- 
tom makes  it  impossible  for  the  tamper 
to  get  his  iron  in.  The  result  is  a  soft  spot, 
which  later  leaves  a  void,  and  causes  set- 
tlement of  the  pavement. 

This  method  of  paying  for  pavement  re- 
stored over  water-main  trenches  is  not  only 
inadequate,  but  illogical.  It  contributes  very 
largely  to  the  percentage  of  holes  in  the 
city's  pavements  and  encourages  undermin- 
ing, the  sly  placing  of  a  prop  under  a  slab 
of  paralleling  pavement  that  has  cracked 
some  distance  away  from  the  cut  and  a 
trust-to-luck  attitude  on  the  part  of  the 
contractor  that  is  harmful  both  to  him  and 
to  the  work. 

It  would  be  better  for  the  municipality 
to  take  care  of  the  paving  restoration  itself, 
or  by  a  contract  apart  from  that  for  the 
pipe  laying.  Allowable  widths  of  trench 
could  be  determined  in  the  field,  after  the 
subsurface  conditions  were  revealed.  The 
contractor  could  be  rewarded  by  a  bonus 
for  every  yard  he  saved  within  such  limits 
and  penalized  for  every  yard  by  which  he 


exceeded  them.  There  may  be  methods  bet- 
ter than  this,  but  this  is  certain,  that  the 
present  method  of  paying  to  arbitrary  lines 
without  regard  to  actual  subsurface  condi- 
tions is  costly  to  both  the  city  and  the  con- 
tractor. 


Shall  the  Irrigation  Settlers   Be 
Given  Relief  ? 

ELSEWHERE  in  this  issue  is  a  letter 
regarding  the  Engineering  Record's 
position  on  the  present  status  of  the  United 
States  Reclamation  Service.  The  views  ex- 
pressed by  the  correspondent  (a  water  user, 
known  to  the  Engineering  Record,  who  con- 
ceals his  identity  lest  he  be  accused  of  toady- 
ing to  the  present  administration  of  the 
Reclamation  Service)  are  in  opposition  to 
those  held  by  this  journal.  He  represents 
what  probably  is  the  prevailing  opinion  in 
the  arid  West  and,  therefore,  deserves  care- 
ful consideration.  Yet  it  must  not  be  for- 
gotten that  the  water  users  are  parties  in 
interest  and  that  their  views  on  that  ac- 
count may  justly  be  suspected  of  being 
prejudiced. 

Since  the  editorial  of  July  31,  on  the 
"Changed  Reclamation  Service"  was  writ- 
ten, the  Engineering  Record  has  secured 
further  information — partly  by  personal 
contact  with  men  in  the  irrigated  sections — 
and  has  no  reason  for  altering  the  views 
already  expressed.  It  admits,  however,  to 
a  deeper  sympathy  with  those — and  their 
number  is  few — who  have  located  on  hold- 
ings that  could  not  under  any  circumstances 
be  made  a  success. 

Recently  it  has  been  proposed  that  fur- 
ther measures  of  relief — in  addition  to  the 
20-year  extension  law  passed  by  the  last 
Congress — be  given  the  settlers.  Some  ad- 
vocate a  further  extension  of  payment,  oth- 
ers that  loans  (rural  credit)  be  granted  the 
water  users,  and  others  that  the  cost  of 
construction  chargeable  to  the  irrigated 
lands  be  considerably  reduced.  It  is  quite: 
likely  that  some  of  these  remedies  may  be' 
proposed  in  Congress  in  the  near  future,, 
and  a  discussion  of  the  situation  is  there- 
fore timely. 

The  Causes 

It  has  been  maintained  by  this  journal 
that  the  irrigation  troubles  are  due  to  the 
inexperience  of  the  settlers  in  irrigation 
farming,  to  lack  of  capital  and  of  the  pioneer 
spirit.  Regarding  inexperience,  there  is  no 
dispute.  Even  the  West  admits  it.  Again, 
as  to  lack  of  capital,  there  is  but  little  argu- 
ment, although  it  is  contended  that  condi- 
tions should  have  been  made  such  that  the 
poor  could  have  succeeded.  The  point  re- 
curs later  in  this  argument  and  will  be 
passed  over  here. 

The  lack  of  the  pioneering  spirit  is  ap- 
parent in  many  of  the  irrigators.  Confident 
that  irrigation  farming  was  a  get-rich- 
quick  scheme  that  could  not  fail,  they  were 
unprepared  mentally  for  wresting  a  living 
from  the  forbidden  lands,  for  pushing  back 
the  borders  of  the  desert,  for  raising  a 
community  from  a  barren  waste.  In  all 
time,  this  has  been  the  work  of  those  who 
expected  hardship  and  loved  it.    They  may 
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have  been  spurred  on  by  the  hope  of  get- 
ting rich  quick,  but  at  least  they  harbored 
no  delusion  that  the  road  was  an  easy  one. 

As  a  result  of  the  mental  attitude  one 
could  have  predicted  the  outcome — ^some 
dissatisfied  men,  some  chronic  complain- 
ants and  agitators. 

But  are  there  not  hard-working,  deserv- 
ing men  who  have  failed  utterly  ?  Undoubt- 
edly-— and  many  of  that  class  have  still  a 
hard  struggle  ahead.  The  trouble  in  these 
cases  is  generally  lack  of  capital;  and  in- 
directly the  agitators  blame  the  Govern- 
ment for  the  shortcomings,  financially  and 
in  ability,  of  its  citizens.  They  say  that  the 
irrigation  projects  should  have  been  planned 
so  that  a  man  with  small  capital  could  have 
succeeded.  Yet  everywhere  in  the  irri- 
gated sections  are  farms  side  by  side  where 
one  man  starting  with  ample  capital  has 
lost  it  all,  and  his  neighbor,  beginning  with 
a  thousand  dollars  or  less,  is  to-day  a  pros- 
perous farmer,  or  at  least  clearly  sees  his 
salvation  ahead.  The  human  element  and 
not  capital  is  the  all-important  factor.  Yet 
little  or  no  reference  is  made  to  it  in  the 
West,  and  nowhere,  except  from  one  or  two 
of  the  strongest  men,  does  one  get  the  radi- 
cal but  businesslike  suggestion  that  the 
Government  be  allowed  to  choose  its  settlers, 
to  refuse  to  take  those  who  seem  fore- 
doomed to  failure. 

Venture  Unbusinesslike 

What  is  very  apparent  is  that  the  Gov- 
ernment's venture  has  been  very  unbusi- 
nesslike. It  has  gone  on  the  assumption 
that  the  sum  of  its  duty  was  to  provide 
the  engineering  structures  for  the  storage, 
diversion,  distribution  and  control  of  the 
water.  This  is  but  one  element  in  success- 
ful irrigation.  A  soil  agriculturally  good, 
land  leveled  and  drained,  farms  well  stocked 
and  equipped,  crops  adapted  to  the  climate, 
farming  methods  suitable  to  the  country  and 
to  the  crops,  competent  irrigators,  and  last, 
but  by  no  means  least,  good  markets  and 
marketing  are  needed.  Theoretically,  one 
would  think  that  a  business  organization 
would  have  investigated  every  angle  of  the 
situation,  would  have  weighed  each  factor 
and  would  have  proceeded  on  strictly  busi- 
ness lines.  But  this  is  theory.  Experience 
shows  that  business  has  fared  no- better 
than  the  Government.  Scattered  over  the 
West  are  the  wrecks  and  partial  successes 
of  private  projects.  In  fact,  the  really  suc- 
cessful private  projects  can  probably  be 
numbered  on  the  fingers  of  one  hand. 
Where  private  capital  has  so  strikingly 
erred,  shall  the  Government  be  taken  to 
task? 

Unfortunately  both  the  Government  and 
the  private  interests  seem  to  have  regarded 
irrigation  as  they  would  a  manufactured 
product,  to  be  finished  in  a  brief  time  and 
then  turned  off  to  the  purchaser  without  a 
further  thought  from  the  creator.  Irriga- 
tion work,  however,  is  a  development,  a 
growth.  Fifteen  years  is  a  minimum  for 
its  swaddling  age.  All  parties  have  failed 
to  realize  this,  and  disaster,  at  least  when 
measured  by  the  rosy  hopes  of  10  years  ago, 
has  been  the  result. 

But  we  have  learned  much.  Without  a 
doubt  Government  projects,   if  started  to- 


day, would  be  handled  differently.  The  Gov- 
ernment (and  private  irrigation  companies, 
too)  sold  the  settler  a  factory  unequipped, 
and  the  settler  was  unable  to  furnish  the 
machinery,  or  only  at  a  very  slow  rate.  Con- 
sequently, there  has  been  overhead  but  no 
income.  Theoretically,  it  would  have  been 
better  to  have  doubled  or  trebled  the  in- 
vestment, so  that  there  might  have  been  an 
opportunity  to  get  back  the  carrying 
charges  and  make  a  profit.  The  State  of 
Victoria,  Australia  and  the  Canadian  Pa- 
cific Railway  have  so  argued.  They  level 
the  land,  build  a  house  and  necessary  barns, 
and  provide  even  the  stock  and  equipment. 
The  settler  has  a  fully  equipped  factory 
when  he  moves  on  the  place.  He  is  ready 
to  start  earning  at  once.  There  is  hope  in 
such  a  program.  The  settler  has  not  a  five- 
year  fight  with  nature  and  his  unequipped 
factory  ahead.  But  note,  too,  that  Victoria 
and  the  Canadian  Pacific  pick  their  settlers, 
refusing  to  sell  to  those  who  do  not  promise 
well. 

Something  for  Nothing 

It  is  argued  in  the  West  that  if  Victoria 
and  the  Canadian  Pacific  are  doing  this  that 
the  Government  of  the  United  States  should 
do  likewise.  But  there  is  a  great  differ- 
ence. In  Victoria  and  in  Canada  the  settlers 
know  that  they  cannot  escape  paying  for 
what  they  get  and  that  meanwhile  they  must 
meet  the  interest  on  the  unpaid  balance. 
On  our  projects,  encouraged  by  agitators 
and  politicians,  the  settlers  hope  to  escape 
a  large  part  of  the  cost  and  to  unload  it 
on  the  general  treasury  of  the  United 
States.  In  fact,  many  water  users  predict 
that  if  they  fight  long  enough  they  will  have 
nothing  to  pay.  And  in  this  they  are  mak- 
ing progress.  While  presumably  they  are 
still  to  repay  the  cost  in  20  years  (instead 
of  in  10,  as  under  the  original  act),  actually 
they  pay  interest  on  the  Government's  in- 
vestment for  20  years  and  then  get  the 
works  free.  They  are  hoping,  too,  that  the 
cost-review  boards  now  reporting  will  help 
in  the  process  of  unloading  part  of  the  cost 
on  the  Government.  The  hearings  before 
some  of  the  boards  have  been  disgraceful 
contests,  in  which  counsel  (without  a  regard 
for  the  intent  of  the  Reclamation  Act  and 
the  compact  between  the  settler  and  the 
Government)  aided  and  abetted  by  inex- 
perienced engineers,  have  tried  to  discredit 
every  feature  of  the  projects  and  to  have 
millions  written  off.  These  millions  writ- 
ten off,  of  course,  would  become  a  gift  from 
the  country  at  large  to  the  individual 
settler. 

Under  these  circumstances  how  can  one 
recommend  the  Victorian  system  for  this 
country  ?  It  would  give  the  agitator  and  the 
politician  a  still  greater  stake  to  play  for. 
Particularly  would  such  a  plan  be  undesira- 
ble in  this  country,  where  the  public  would 
probably  not  be  willing  to  allow  the  Recla- 
mation Service  to  pick  its  settlers  in  accord- 
ance with  their  competence. 

On  one  point,  though,  the  Engineering 
Record  agrees  with  the  contention  of  the 
water  users,  that  the  leveling  of  the  land 
should  be  done — or  rather  should  have  been 
done — by  the  Reclamation  Service.  This  is 
a  very   heavy   expense  and    is   one   of  the 


principal   factors   in   preventing   the   land 
from  quickly  being  placed   in  cultivation. 

Relief  and  Loans 

The  pertinent  question,  of  course,  is  what 
shall  be  done  for  the  relief  of  settlers  on 
existing  projects.  The  observation  of  the 
Engineering  Record  indicates  that  the  earn- 
est workers,  those  who  intended  to  farm 
their  holdings  and  were  competent  to  do  so, 
are  working  out  satisfactorily.  Many  of 
them  have  had  a  severe  struggle ;  others  are 
not  through  yet.  The  desirable  element,  by 
and  large,  however,  is  not  discouraged,  and 
believes  that  the  dawning  day  is  not  far  off. 
In  cases  where  land  obviously  impossible  to 
cultivate,  on  account  of  seepage  or  other  ad- 
verse conditions,  has  been  taken,  the  settler 
must  be  moved  to  holdings  where  it  is  pos- 
sible for  him  to  make  a  living  and  work  out 
his  salvation.  In  some  of  these  cases,  prob- 
ably, the  settler  has  lost  much.  This  is  un- 
fortunate, but  it  is  impossible  to  see  how 
any  relief  can  be  given.  Both  the  Govern- 
ment and  the  settler  were  in  good  faith. 
Someone's  judgment  was  wrong. 

As  to  a  scheme  of  farm  loans  to  irrigation 
settlers,  the  Engineering  Record  is  very 
strongly  against  it  if  it  is  to  be  administered 
by  the  Reclamation  Service.  The  settlers 
have  been  brought  to  believe  that  what  they 
get  from  the  Government  through  the  Recla- 
mation Service  can  by  suitable  agitation  be 
gotten  for  nothing  or  for  less  than  value. 
There  would  be  grave  danger,  if  farm  loans 
were  made,  that  there  would  be  an  effort  to 
have  them  repudiated.  The  Engineering 
Record  is  not  opposed  to  the  principle  of 
rural  credits,  but  it  holds  that  the  manage- 
ment of  a  rural-credit  system  must  not  be 
in  the  hands  of  the  Reclamation  Service,  but 
in  a  banking  department  of  the  Govern- 
ment. Then  the  water  users  would  realize 
that  they  were  dealing  with  a  bank  and 
would  have  to  meet  principal  and  interest  in 
full.  To  grant  such  loans  through  the 
Reclamation  Service  would  only  result  in 
new  attempts  to  get  something  for  nothing 
from  the  Government. 

Finally,  as  to  the  doubts  expressed  by  this 
journal  regarding  the  future  of  the  Recla- 
mation Service  under  the  present  manage- 
ment, a  bigger  question  mark  must  be  writ- 
ten to-day  than  on  July  31.  Then  the  Engi- 
neering Record  expressed  doubts  merely, 
and  emphasized  the  view  that  the  plan  was 
not  necessarily  an  impossible  one.  Matters, 
however,  seem  to  have  gone  from  bad  to 
worse,  and  one  must  wait  longer  before 
passing  judgment  on  the  situation  growing 
out  of  the  establishment  of  the  Denver 
office. 

The  Engineering  Record  cannot  follow  the 
urging  of  its  correspondent  to  support  the 
present  administration.  In  fact,  this  jour- 
nal would  not  be  surprised  if  the  Secretary 
himself  were  losing  faith  to  some  extent  in 
the  Lane  policy.  If  he  read  the  records  of 
the  hearings  of  some  of  the  review  boards 
he  will  be  disgusted  by  the  recital,  by  the 
spectacle  of  men  trying  to  repudiate  their 
obligations  to  the  Government.  Such  a 
reading  will  likely  make  him  question  the 
advisability  of  still  further  softening  the 
terms  under  which  the  irrigationists  are 
working. 
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MATERIAL   FORCED   INTO   CANAL  FROM   EAST   SIDE   OF  CUT  IS  BEING   REMOVED   BY  DREDGES 


Ten  Million  Yards  of  Material  Must  Be  Removed  to  Stop 

Panama  Canal  Slides 

General  Goethals,  in  Report   to  Secretary  Garrison,  States  That,  by  Rushing  Work  on  Ship  Channel,  Canal 
Need  Not  Remain  Closed  Until  Dredges  Have  Excavated  All  Material — Complete  History  of  Slides  Outlined 


ALTHOUGH  he  estimates  that  10,000,000 
cu.  yd.  of  material  must  be  removed 
before  slides  at  the  Panama  Canal  will  be 
permanently  checked,  Gen.  George  W. 
Goethals,  in  an  exhaustive  report  submitted 
to  Secretary  of  War  Garrison  Oct.  26,  lays 
emphasis  on  the  fact  that  the  canal  will  not 
be  closed  to  navigation  during  the  entire 
period  this  work  is  in  progress.    All  efforts 


are  now  being  directed  toward  opening  up 
a  ship  channel  wider  than  the  full  prism 
width  and  dredges  are  now  at  work  han- 
dling nearly  1,000,000  cu.  yd.  of  material  a 
month.  On  Oct.  6  the  length  of  channel 
blocked  was  1300  ft.,  and  was  reduced  to 
700  ft.  at  the  time  General  Goethals  made 
his  report.  Continued  movement  of  the 
material,  however,  has  made  it  impossible 


to  break  through  the  closure  in  the  vicinity 
of  Sta.  1787,  which  is  now  about  100  ft.  in 
length.  By  permission  of  the  Secretary  of 
War  General  Goethals'  report  is  printed 
below  in  full: 

Full  Text  of  Goethals'  Report 

The  following  report  is  submitted  on  the 
slides  which  have  closed  the  canal  to  navi- 


LEGEND 

Excavation  Required  as 
[:stimoti?d  by  Oeologiit 
Steam  Shovel  Limits 
Present  Brealrs 


EXTENT   OF   EXCAVATION   AND   BREAKS   AT   CULEBRA   CUT  FROM    OCTOBER,    1913,   TO   OCTOBER,    1915 
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gation.  On  account  of  the  importance  of 
the  subject,  I  deem  it  advisable  to  make  a 
comprehensive  report,  even  at  the  expense 
of  repetition  of  the  matter  contained  in 
previous  docunients  on  the  subject. 

The  slides  which  developed  during  the 
construction  period  were  of  three  distinct 
types.  The  first  were  due  to  the  moving  of 
material  from  the  sides  of  the  prism  or 
cutting,  when  these  were  left  by  the  exca- 
vation at  a  steeper  slope  than  that  at  which 
the  material  would  remain  at  rest. 

In  those  of  the  second  type  porous  mate- 
rial mixed  with  clay,  small  rock  and  spalls, 
overlaid  smooth  surfaces  of  rock  or  other 
impermeable  substances,  harder  than  the 
overlying  mass,  which  sloped  toward  the 
axis  of  the  canal.  In  excavating  the  prism  ' 
through  these  sections  the  removal  of  the 
lateral  support,  combined  with  the  effects 
of  the  water  permeating  through  to  the 
underlying  inclined  strata,  resulted  in  the 
sliding  of  the  material  into  the  excavated 
area,  the  rains  assisting  and  accelerating 
the  movement. 

The  slides  of  the  third  class  were  desig- 
nated "breaks,"  and  were  of  two  kinds,  best 
described  by  the  localities — those  in  the 
vicinity  of  Culebra  and  those  at  or  near  La 
Pita  Point.  In  the  former  the  first  manifes- 
tation was  a  crack  in  the  surface  of  the 
ground,  generally  parallel  to  the  axis  of  the 
canal,  with  the  ends  running  to  the  edge  of 
the  prism.  This  cracking  was  followed  by 
a  depression  on  the  side  of  the  crack  away 
from  the  cut,  and  a  movement  of  the  mass 
between  the  crack  and  the  canal  into  the 
excavated  area.  The  sinking  movement  on 
the  top  was  accompanied  by  an  upheaving 
of  the  bottom  of  the  prism.  The  cause  of 
these  movements  was  attributed  to  the  poor 
quality  of  the  underlying  rock,  which  was 
intersected  by  vertical  seams  or  seams  slop- 
ing toward  the  canal.  As  the  material  was 
excavated  not  only  was  the  lateral  support 
removed,  but  the  load  distribution  was 
changed  to  an  extent  that  caused  the  rup- 
ture of  the  underlying  weaker  strata.  After 
the  break  the  movement  into  the  cut  was 
like  an  ordinary  slide  of  the  first  and  sec- 
ond classes,  though  the  cause  was  entirely 
different. 

The  breaks  in  the  vicinity  of  La  Pita 
Point  consisted  of  the  moving  or  pushing 
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BENCHES   WERE   EXCAVATED   ON   EAST   AND   WEST   BANKS   AT   CULEBRA   IN    1913 


out  and  a  subsequent  settling  down  of  sec- 
tions of  rock  masses  which  formed  the 
banks ;  three  such  breaks  occurred  and  were 
due  undoubtedly  to  water  pressure  from 
the  Obispo  or  East  Diversion  channel.  This 
source  of  trouble  has  been  relieved  by  turn- 
ing the  waters  of  the  channel  into  the  cut. 
The  first  class  of  slides  gave  but  rela- 
tively little  trouble,  even  during  the  con- 
struction period,  and  ceased  when  the  ma- 
terial assumed  its  natural  slope.  In  antici- 
pation of  other  possible  movements  of  this 
kind,  slopes  which  seemed  too  steep  have 
been  flattened  by  use  of  an  hydraulic  grader 
and  by  starting  vegetation  where  the  soil 
warranted. 

CucARACHA  Slide  Causes  Trouble 

Considerable  difficulty  was  experienced 
with  slides  of  the  second  class,  and  the  most 
notable  example  was  the  one  at  Cucaracha, 
just  south  of  Gold  Hill.  The  only  method 
of  handling  them  was  to  allow  the  material 
to  enter  the  prism  and  remove  it  from 
below,  for  the  adjacent  ground  did  not  lend 
itself  to  handling  the  material  in  any  other 
way  ,and  attempts  to  hold  the  banks  by 
piling,  rock  covering,  or  drainage,  failed. 
The  slide  of  this  class  at  Cucaracha  con- 
sisted of  clay  mixed  with  rock  and  rock 
spalls  moving  into  the  cut,  the  movement 
resembling  the  action  of  a  glacier. 


MOVING  MASSES  OF  EARTH  FORMED  WAVES  AT  SURFACE 


The  sliding  began  during  the  operations 
of  the  French  company,  and  continued  to 
cause  trouble  until  the  early  part  of  1912, 
when  it  became  quiescent.  The  material 
in  moving  left  exposed  a  mass  of  rock  which 
the  geologist  assured  us  was  of  ample 
strength  to  hold  back  the  clay  and  other 
material  remaining  on  the  hillside  above  it. 
The  indications  were  that  the  future  trouble 
in  this  locality  would  be  limited  in  extent, 
and  caused  by  small  masses  of  clay  washed 
down  by  rains  or  from  the  usual  erosive 
action  to  be  anticipated  in  this  climate. 

These  expectations  and  predictions  were 
not  realized,  however,  for  on  Jan.  20,  1913, 
following  a  few  days  after  a  rock  move- 
ment from  the  south  face  of  Gold  Hill,  the 
rock  support  broke  at  some  part  of  its  struc- 
ture near  or  below  the  bottom  level  of  the 
canal,  and  a  mass  of  clay  and  rock  moved 
into  the  cut,  completely  filling  the  prism 
across  its  entire  width  and  up  to  a  bench 
that  existed  along  the  west  face  at  the  69- 
ft.  level. 

The  length  of  the  canal  blocked  by  this 
earth  movement  was  approximately  1600  ft., 
and  the  quantity  of  material  to  be  removed 
was  estimated  at  2,000,000  cu.  yd.  The 
slide  was  attacked  by  steam  shovels  located 
on  the  69-ft.  level  on  the  west  side  and  on 
the  bottom  of  the  40-ft.  level.  As  the  exca- 
vation proceeded  the  material  broke  away 
from  the  higher  elevations  on  the  face  of 
the  hillside  and  moved  down  into  the  prism. 

Relieve  Pressure  by  Sluicing 

An  examination  of  the  top  of  the  hill  in- 
dicated that  there  were  large  masses  of 
clayey  material  remaining  that  would  event- 
ually move  into  the  cut.  The  topography 
of  the  country  lent  itself  admirably  to 
sluicing  operations,  by  which  a  large  part 
of  the  material  near  the  top  could  be  washed 
into  a  valley  to  the  east.  A  sluicing  plant 
was  available,  and  steps  were  taken  to  draw 
off  to  the  east  side  of  the  ridge  as  much 
of  the  clay  as  could  be  reached  by  the  noz- 
zles of  the  sluicing  plant,  and  thus  relieve 
the  situation  in  the  prism  itself.  This  was 
successfully  accomplished. 

The  balance  of  the  cut,  about  8V2  miles, 
was  nearing  completion ;  steam  shovels  were 
concentrated  at  Cucaracha  slide  and  as 
many  were  worked  as  available  space  per- 
mitted. In  February  eight  of  them  re- 
moved 168,677  cu.  yd.;  six  shovels  working 
in  March  and  April  removed  203,030  and 
204,308  cu.  yd.,  respectively,  but  these  were 
dry  season  months.  The  rainy  season  re- 
duced the  output  of  the  six  shovels  in  May 
to  148,000  cu.  yd.  and  in  June  to  124,844 
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BBOKEN-UP  CONDITION   OF   MASS  OF  SLIDES   PRECLUDES  USE  OF 
STEAM    SHOVELS 


HOW   THE   WEST   BANK    OF   THE   CANAL   CRACKED   DURING    MONTH 
OF   JUNE,    1915 


cu.  yd.  The  expectation  of  reaching  the 
bottom  at  this  time  had  not  been  realized. 
DifBculty  was  experienced  in  maintaining 
tracks,  not  only  at  the  slide  but  on  the 
dumps,  due  to  the  character  of  the  material 
that  was  handled.  The  cost  of  removing 
921,000  and  808,000  cu.  yd.  during  the  last 
two  months,  respectively,  from  the  entire 
length  of  the  cut,  including  Cucaracha,  was 
62  and  66  cents  per  cubic  yard,  respectively. 
With  Cucaracha  alone  remaining  the  diffi- 
culties and  cost  would  be  increased. 

There  was  a  dredging  fleet  available 
capable  of  handling  larger  quantities  of 
material  than  the  shovels;  the  dredges 
could  work  24  hr.  a  day,  while  the  shovels 
could  not  work  to  exceed  12  hr.;  the  exca- 
vation could  proceed  without  delays  due 
to  upset  of  steam  shovels  and  disarrange- 
ment of  tracks,  and  the  material  could  be 
dumped  in  the  Gatun  Lake.  Thus  all  indi- 
cations pointed  to  dredging  as  the  best 
means,  both  as  to  time  and  money,  for  the 
removal  of  the  remaining  obstruction.  This 
course  was  taken. 

The  steam  shovels  operating  at  Cucaracha 
slide  from  Jan.  20  to  Sept.  11,  1913,  re- 
moved a  total  of  1,139,708  cu.  yd.,  or  an 
average  of  142,463.4  cu.  yd.  per  month. 
The  dredging  operations  began  on  Oct.  23, 
1913,  and  up  to  Aug.  3,  1914,  on  which  date 
the  first  boat  went  through  the  canal,  the 
dredges  removed  2,767,080  cu.  yd.,  or  an 
average  of  286,239.78  cu.  yd.  per  month. 
The  cost  of  the  steam  shovel  work  at  Cuca- 
racha was  not  separated  from  the  remainder 
of  the  work  in  the  cut,  but  the  total  of 
8.225,989  cu.  yd.  removed  during  the  period 
under  consideration  was  done  at  an  average 
cost  of  65  cents  per  cubic  yard,  while  the 
co«t  of  the  dredging  averaged  44  cents  per 
cubic  yard.  Active  operations  at  Cucaracha 
slide  ceased  on  Oct.  14,  1914,  on  which  date 
the  total  amount  removed  by  steam  shovels 
and  dredges  since  Jan.  20,  1913,  was  4,- 
679,238  cu  yd.  In  addition,  more  than 
1,000,000  cu.  yd.,  which  would  have  gone 
into  the  cut,  were  removed  by  sluicing  oper- 
ations at  a  cost  of  20  cents  per  cubic  yard. 

Breaks  at  Culebra 

The  first  break  in  the  vicinity  of  Culebra 
occurred  near  the  old  Panama  Railroad  sta- 
tion in  1907,  and  affected  but  a  few  hundred 
feet.  Subsequently,  aa  the  depth  of  the 
excavation  increased,  the  breaks  became 
more  extensive,  both  in  length  and  quanti- 
ties of  material  involved.  Furthermore, 
they  occurred  in  both  the  east  and  west 
banks,  until  the  upward  movement  along 
the  bottom  of  the  excavated  area  affected 


a  length  of  2000  ft.  north  of  Gold  Hill. 
As  the  cause  was  the  unequal  distribution 
of  the  pressure  exerted  by  the  adjacent 
banks  it  followed  that  by  reducing  the 
height  of  these  banks  the  movements  would 
cease  or  be  reduced.  Opposition  developed 
to  this  method  on  the  ground  that  more 
material  would  be  removed  than  was  neces- 
sary; that  by  allowing  the  material  that 
broke  off  to  move  into  the  cut  the  minimum 
amount  would  be  handled,  resulting  in  re- 
duced costs,  and  the  material  left  to  itself 
would  assume  its  natural  slope. 

Two  breaks  occurred  in  rather  rapid  suc- 
cession at  Culebra  in  the  latter  part  of  1910. 
As  usual,  each  completely  overturned  the 
tracks  at  the  bottom  of  the  excavation,  in- 
terrupted drainage,  and  seriously  delayed 
operations  in  the  prism.  The  later  one  of 
the  two  breaks  determined  the  change  in 
plan,  and  in  January,  1911,  the  reduction 
of  the  height  of  the  adjacent  banks  on 
either  side  of  Gaillard  Cut  in  the  vicinity 
of  Culebra  was  directed  and  begun.  This 
work  continued  until  December,  1913,  at 
which  time  6,533,924  cu.  yd.  had  been  re- 
moved from  the  east  bank,  and  8,797,990 
cu.  yd.  from  the  west  bank,  resulting  in 
slopes  varying  from  1  on  1.5  to  1  on  6.5  for 
the  east  side,  and  1  on  2.46  to  1  on  4.35  for 
the  west  side.  Those  slopes  were  in  a  series 
of  benches.     The  result  of  this  method  of 


procedure  was  that  when  the  operations  in 
the  cut  in  the  vicinity  of  Culebra  were  com- 
pleted, prior  to  the  admission  of  water,  the 
breaks  in  the  banks  and  the  upward  move- 
ment of  the  bottom  had  ceased  entirely. 

Early  in  1911  a  geologist  was  employed 
in  connection  with  the  earth  movements.  He 
proposed  maximum  and  minimum  lines  for 
lightening  the  banks,  together  with  sug- 
gested slopes.  On  the  accompanying  draw- 
ing are  shown  the  maximum  probable  limits 
of  the  earth  movement  on  the  two  sides,  as 
predicted  by  him.  The  print  also  shows 
the  areas  over  which  the  banks  were  light- 
ened by  excavation,  and  when  the  shovels 
were  removed  the  benches  within  the  areas 
marked  by  broken  lines  were  all  intact,  the 
shovels  having  dug  so  as  to  remove  all  evi- 
dences of  cracks.  So  far  as  could  be  fore- 
seen, therefore,  satisfactory  slopes  had  been 
secured. 

In  the  early  part  of  1914  small  cracks 
had  developed  on  some  of  the  upper  benches 
on  the  west  side,  and  similar  effects  were 
noted  on  the  east  side.  During  the  dry 
season  the  surface  of  the  ground  in  this 
country  cracks  as  the  result  of  drying  out, 
and  in  some  instances  these  cracks  are  of 
considerable  depth  and  extent.  Whether 
those  found  on  the  benches  were  the  ordi- 
nary dry  season  cracks  or  the  result  of 
structural  weakness  was  not  known,  though 
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they  resembled  the  former.  To  guard 
against  emergencies,  however,  the  shovels 
were  returned  and  worked  on  the  east  bank, 
reducing  the  slope  still  more,  until  April  1, 
1914;  and  on  the  west  bank  the  shovels  con- 
tinued until  June  14,  1914,  by  which  dates 
the  cracks  had  been  entirely  dug  out.  Steps 
were  taken  to  drain  the  various  benches. 

A  crack  had  existed  for  some  years  at 
the  foot  of  Zion  Hill,  southwest  of  Culebra. 
The  hill  was  pronounced  as  geologically 
secure  against  any  movement,  and  when  the 
material  had  been  cut  away  from  this  bank 
the  slope  of  the  excavation  extended  to  the 
crack  or  the  limit  marked  as  the  maximum 
limit  by  the  geologist.  On  the  east  side, 
toward  the  end  of  the  dry  season  of  1913, 
a  crack  was  found  north  of  Gold  Hill 
parallel  to  the  cut,  about  1300  ft.  back  from 
the  face.  It  was  not  connected  with  the 
slope  of  the  prism  at  either  end.  There 
were  no  cracks  or  breaks  between  it  and  the 
•cut  proper.  There  was  apparently  a  slight 
settlement  on  the  side  of  the  crack  nearest 
the  cut,  but  none  with  the  marked  indica- 
tions of  a  probable  break.  Steps,  however, 
were  taken  to  lighten  the  banks  between  the 
•crack  and  the  cut  by  sluicing  away  the  high 
•ground  and  by  steam  shovel  operations. 
There  were  no  indications  of  movement,  and 
apparently  the  work  done  toward  lightening 
the  banks  had  been  effective.  It  appeared, 
so  far  as  could  be  determined,  that  a  state 
•of  equilibrium  had  been  secured  and  the 
waterway  through  the  section  was  complete. 
Subsequent  to  turning  in  the  water  there 
were  small  slides  on  the  east  bank,  north  of 
Gold  Hill,  and  also  on  the  west  side,  but 
they  were  small,  the  material  was  easily 
removed,  and  they  were  typical  of  class-one 
slides. 

East  Bank  Settles  20  Feet 

No  change  occurred  until  Oct.  14,  1914, 
when,  without  warning,  a  section  of  the 
east  bank  settled  vertically  20  ft.  This  sec- 
tion measured  2000  ft.  along  the  prism  face 
and  extended  back  about  1000  ft.  from  the 
axis  of  the  canal,  generally  along  an  irreg- 
ular curved  line.  The  bank  was  from  300 
to  350  ft.  above  sea-level,  and  the  extension 


SECTION   OF   CANAL   AT   CULEBRA   COMPLETED   TO   FULL   WIDTH   AND  DEPTH 


of  the  ground  eastward  was  relatively  flat 
country.  In  the  settlement  the  upper  por- 
tion that  broke  away  remained  practically 
parallel  to  its  original  position,  and  the 
benches  which  formed  the  upper  part  of  the 
slide  had  not  changed  their  relative  posi- 
tions, though  they  were  badly  broken  up, 
while  the  lower  strata  were  squeezed  out 
across  the  canal.  Subsequently  the  broken 
mass  moved  into  the  cut,  and  until  August, 
1915,  the  dredges  were  able  for  the  most 
part  to  keep  up  with  the  movement,  when 
the  movement  on  the  west  bank  occurred, 
necessitating  work  on  this  side  to  the  detri- 
ment of  the  east  side. 

A  crack  was  found  on  the  slope  of  Zion 
Hill  in  June,  1914,  but  observation  made 
upon  it  showed  no  movement  until  subse- 
quent to  the  break  on  the  east  side,  when 
a  gradual  but  general  breaking  up  of  the 
west  bank  began.  Subsequently,  the  cracks 
on  Zion  Hill  extended  to  El.  480,  the  limit 
of  the  present  break.  The  movement  into 
the  cut  from  the  west  bank  occurred  early 
in  August,  1915,  when  a  section  of  Zion 
Hill  broke  away  and  settled  down. 

This  year's  break  at  Zion  Hill  previously 


RUPTURE   OF   SUPPORTING   ROCK   MASS   STARTED   CUCARACHA   SLIDE 


referred  to,  is  generally  along  a  curve.  The 
movements  from  the  two  sides  are  toward 
the  central  portion  of  the  inclosed  area, 
and  at  this  central  portion  is  the  main  ob- 
struction to  the  channel.  In  coming  into 
the  cut  the  mass  on  the  east  side  is  break- 
ing up  into  waves  which  move  down  into 
the  prism  in  succession;  one  now  occupies 
part  of  the  channel  and  another  is  forming 
up  the  slope  of  the  hill.  On  the  west  bank 
this  wave  effect  is  also  evident.  Here  the 
bank  was  pushed  forward  horizontally,  the 
benches  in  some  portions  still  maintaining 
their  relative  position  with  respect  to  each 
other,  but  the  ground  in  their  rear  has  set- 
tled, forming  sink  holes  on  the  side  away 
from  the  prism.  The  plat  of  the  survey 
shows  the  earth  wave  effects.  The  map  also 
shows  the  portion  of  the  canal  toward  which 
the  movement  is  concentrated,  and  the  pro- 
jection into  the  waterway  that  results.  The 
crack  shown  on  the  north  side  of  Gold  Hill 
is  a  result  of  a  sloughing  off  of  material, 
the  underpinning  of  which  was  removed  by 
the  break  and  slide  of  the  east  bank,  similar 
to  that  which  occurred  on  the  south  side  of 
Gold  Hill  during  the  removal  of  Cucaracha 
slide. 

Resort  to  Dredging 

When  the  break  of  Oct.  14,  1914,  occurred, 
it  was  evident  that  the  large  mass  of  mate- 
rial that  had  broken  away  must  be  handled 
by  the  dredges.  Turning  any  part  of  the 
material  away  from  the  prism  by  sluicing 
operations  was  not  possible  on  account  of 
the  natural  lay  of  the  ground,  and,  in  fact, 
all  material  that  could  be  handled  by  that 
method  had  been  removed  when  the  sluicing 
plant  was  installed  on  this  bank.  Steam 
shovels  and  trains  could  not  operate  on  any 
portion  of  the  broken  mass,  which  was  in- 
capable of  giving  the  necessary  support. 

There  remained  a  stretch  between  this 
and  the  limiting  crack  to  the  east,  but  this 
ground  was  in  such  condition  that  before 
preparations  could  be  completed  for  begin- 
ning work  it  would  be  broken  up  so  that 
steam  shovels  could  effect  nothing.  Subse- 
quent developments  have  verified  this.  No 
further  cracks  or  indications  of  a  further 
extension  eastward  have  occurred,  and 
judging  from  past  experience  the  existing 
cracks  will  limit  the  fracture,  which  is  about 
1300  ft.  from  the  edge  of  the  prism.  Simi- 
lar investigations  and  considerations  on  the 
west  bank  show  there  is  no  possibility  of 
handling  the  material  to  advantage  by  steam 
shovels.     The  configuration  of  the  ground 
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is  such  that  all  material  in  the  present 
movement  will  be  taken  away  long  before 
the  area  involved  could  be  reached.  Like 
the  east  side,  sluicing  could  only  throw  the 
material  into  the  prism;  similarly,  it  is 
believed  that  the  limits  of  the  break  have 
been  reached. 

The  conclusion  reached,  therefore,  is  that 
the  only  method  is  to  remove  the  material 
as  it  comes  into  the  cut  by  the  dredges. 
These  are  handling  nearly  1,000,000  cu.  yd. 
per  month  at  a  cost  of  less  than  30  cents 
per  cubic  yard.  When  the  break  occurred 
in  October,  1914,  and  the  subsequent  break- 
ing up  of  the  west  bank  became  evident,  it 
was  decided  to  augment  the  dredging  fleet 
by  another  15-yd.  dipper  dredge  and  three 
1000-cu.  yd.  barges.  The  latter  are  in  serv- 
ice; the  dredge  arrived  last  week  and  will 
be  ready  for  use  within  two  weeks. 

Estimated  Quantities 

As  to  the  amounts  involved  it  is  difficult 
to  make  predictions.  As  noted  above,  when 
Cucaracha  broke  loose  in  1913  it  was  esti- 
mated that  2,000,000  cu.  yd.  were  involved. 
More  than  4,000,000  cu.  yd.  were  taken  out 
of  the  prism  before  the  slide  was  entirely 
removed,  in  addition  to  1,000,000  yd.  washed 
away  by  the  sluicing  plant.  In  the  present 
instance,  estimating  that  the  material  must 
be  removed  from  a  slope  extending  from  the 
bottom  of  the  canal,  reference  40,  on  the 
outward  limits  of  the  prism,  up  to  the 
farthest  limits  of  the  breaks,  on  the  theory 
that  all  the  material  above  these  planes  will 
move  into  the  cut,  it  is  estimated  that 
7,000,000  cu.  yd.  will  have  to  be  removed 
before  the  slides  are  entirely  done  away 
with.  If  we  assume  a  surface  parallel  to 
the  existing  one,  starting  from  El.  40,  the 
estimated  quantity  is  13,000,000  cu.  yd. 
The  resulting  surface,  as  is  the  case  with 
other  slides  that  have  been  handled,  will 
be  irregular,  and  perhaps  the  more  correct 
estimate  will  be  between  these  two  limits, 
or  10,000,000  cu.  yd. 

Effobts  Being  Directed  Toward  Securing 
A  Channel 

While  the  foregoing  amounts  are  the  esti- 
mates of  what  will  have  to  be  handled  be- 
fore all  moving  material  is  removed  it  is 
not  to  be  assumed  that  the  canal  will  be 
closed  to  navigation  for  this  length  of  time. 
On  the  contrary,  all  efforts  are  being  di- 
rected toward  securing  a  channel.  The  esti- 
mated amount  in  the  canal  within  the  limits 
of  the  prism  was  about  500,000  cu.  yd. 
when  the  prediction  was  made  that  the 
canal  would  probably  be  opened  by  Nov.  1, 
and  the  dredges  could  easily  handle  this 
amount  within  the  time  limit;  but  in  view 
of  the  wave  movements  and  the  difficulty 
of  breaking  through  the  central  obstruction 
it  was  not  deemed  wise  to  make  any  further 
predictions  until  the  moving  mass  was  in 
such  shape  that  we  had  a  channel  through 
it  which  we  felt  reasonably  sure  could  be 
maintained.  To  this  end  the  dredges  are 
operating  to  cut  a  channel  wider  than  the 
full  prism  width,  which  will  enable  the 
maintenance  of  a  channel  more  easily  than 
heretofore.  On  Oct.  6  the  length  of  the 
channel  that  was  blocked  was  1300  ft.  This 
length  has  been  reduced  since  then  to  700 
ft.,  but  due  to  the  continued  movement  we 
have  been  unable  to  break  through  the  clos- 
ure in  the  vicinity  of  Sta.  1787,  and  which  is 
now  about  100  ft.  in  length.  When  this  is 
accomplished  the  lower  waves  can  be  more 
easily  removed  and  more  reliable  predictions 
made  than  are  now  possible. 


Inclined  Walkways  Replace  Stairs  and  Elevators 
in  New  Victor  Building  at  Camden 

Safety  in  Exit  Provided  at  Cost  of  Floor  Space — Special 
Hollow  Cast-iron  Interior  Columns  for  Ventilation  System 


THE  CABINET  FACTORY,  building 
17C  of  the  Victor  Talking  Machine 
Company's  plant,  at  Front  and  Market 
Streets,  Camden,  N.  J.,  contains  some  un- 
usual features  in  building  construction. 
The  floor  is  similar  to  that  used  in  other 
locations  in  the  same  plant,"  and  consists  of 
a  flat  slab  supported  by  beams  on  the  four 
sides,  but  with  diagonal  as  well  as  square 
reinforcement.  Inclined  walkways  11  ft. 
wide,  built  with  gradual  slopes  between  con- 
crete walls  and  occupying  two  complete 
panels  at  the  northwest  comer  of  the  build- 
ing in  a  practically  smokeproof  tower,  are 
a  unique  solution  of  the  problem  of  pro- 
viding safe  and  rapid  exit  facilities.  No 
passenger  elevators  whatever  are  used,  but 
^  an    ordinary    stairway    is    fur- 

''■\.       nished    in   a    fire   resistive   and 


shipping  building  by  a  three-story  bridge 
across  Front  Street,  and  the  lower  floor  by 
a  tunnel  under  the  street,  which  is  continued 
inside  the  building  as  shown  on  the  first- 
floor  plan.  The  building  is  six  stories  high, 
the  general  dimensions  being  shown  on  the 
accompanying  plan  and  elevation,  showing 
the  unu.sually  high  stories,  these  being  15  ft. 
The  exterior  columns  are  faced  with  brick, 
with  trimmings  of  Indiana  limestone  and 
full-panel  bays  of  Lupton-type  rolled-steel 
frame  windows. 

This  building  is  used  for  the  manufacture 
of  finely  finished  cases,  and  therefore  pre- 
sents a  special  problem  in  ventilation,  espe- 
cially for  the  upper  floors  where  the  finish- 
ing is  done.  No  dust  or  outside  air  is 
allowed  in  the  building;  all  the  windows  are 
fixed  except  one  in  each  bay,  and  all  ventila- 


Pnesent  Building  17  B 


m'li'- 


Market  Street 

PLAN    OF   FIRST   FLOOR — FIRST  STORY   CONSTRUCTION  AND  UNDERGROUND  TUNNELS 


smoke-proof  tower  at  the  southeast  corner, 
and  stairs  are  provided  for  exits  to  the  roof. 
In  addition  to  these  structural  features, 
the  design  was  further  modified  by  the  re- 
quirements of  the  owners  that  a  very  com- 
plete and  effective  system  of  interior  heat- 
ing and  ventilation  should  be  provided,  the 
principal  apparatus  to  be  installed  in  a  pent- 
house on  the  roof.  As  the  floor  space 
throughout  is  to  be  kept  free  from  obstruc- 
tion in  order  to  insure  a  maximum  of  light, 
(he  interior  columns  are  designed  to  provide 
the  air  ducts.  For  this  purpose  24-in.  hol- 
low cast-iron  columns  15  ft.  long  with 
l)rackets  at  the  top  to  furnish  seats  for  the 
reinforced-concrete  beams,  and  openings  on 
one  side  for  the  registers,  were  used.  These 
columns  are  shown  in  the  photograph. 
Some  difficulty  was  experienced  in  obtain- 
ing perfect  castings  of  this  size,  and  a  large 
percentage  had  to  be  discarded. 

Special  Requirements  Met 

The  new  cabinet  factory  is  about  198  ft. 
long  by  761/2  ft.  deep  and  is  connected  to  the 
present  factory  in  the  rear  by  a  five-story 
bridge  one  bay  wide,  and  by  a  tunnel  for  the 
trucking  of  material.  The  upper  floors  are 
also   connected   to   the   recently   completed 


tion  is  to  be  wholly  mechanical.  The  wood- 
finishing  machines  on  the  lower  floors  are  to 
be  furnished  with  special  suction  ducts  to 
draw  up  the  sawdust  and  shavings  to  an 
outside  separator,  from  which  they  are  re- 
moved to  the  furnaces  and  burned. 

All  floors  except  the  first  are  built  of 
reinforced-concrete  slabs  supported  by 
beams  on  four  sides,  the  exterior  beams 
being  carried  above  the  floor  in  the  usual 
manner  to  avoid  cutting  off  the  light.  The 
building  is  of  fire-resistive  construction 
throughout,  with  electrical  equipment  and 
sprinkler  protection.  The  interior  columns 
are  hollow  cast  iron,  protected  by  2  in.  of 
concrete  and  an  outside  layer  of  cement 
plaster  on  metal  lath.  The  exterior  rectan- 
gular columns  are  of  concrete  reinforced 
with  longitudinal  rods  and  ties,  except  the 
columns  carrying  the  steel  plate  girders  of 
the  bridges,  which  are  of  built-up  I-section. 

Design  of  Floor  Slab 

The  design  of  the  9-in.  reinforced-con- 
crete floor  slabs  was  based  upon  the  usual 
allowable  unit  stresses  for  the  concrete  and 
steel.  All  floors  and  the  roof  were  designed 
for  a  live  load  of  150  lb.  per  square  foot. 
The  first  floor  is  of  concrete  on  earth  All, 
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the  transfer  of  materials  from  the  first  floor 
to  the  upper  floors,  also  for  a  special  tray 
elevator  from  the  veneer  cellar  to  the  first 
floor. 

Inclined-Walkway  Experiments 

The  main  exit  shown  at  the  northeast 
corner  of  the  building  must  provide  for  all 
employees  of  both  the  old  and  the  new 
cabinet  factory.  In  order  to  provide  a  safe 
and  rapid  exit,  especially  in  case  of  fire,  the 
owners  authorized  a  careful  investigation 
of  the  subject.  Experiments  were  made  to 
determine  the  time  of  exit  of  the  employees 
in  the  present  cabinet  factory.  The  results 
indicate  that  the  average  time  for  one  per- 
son to  descend  one  flight  of  stairs  is  20  sec. 
The  file  of  men  passed  through  the  door  at 
the  rate  of  one  man  per  second.  The  speed 
of  men  walking  on  the  sidewalk  was  5  ft. 
per  second. 

Based  on  this  and  similar  data  it  is  esti- 
mated that  the  proposed  incline  can  empty 
the  buildings,  containing  3200  men,  in  8% 
min.     In  case  of  a  fire  drill,  with  the  four 


The  slope  of  the 
selected,  after  trial, 


fire  towers  in  use,  including  those  in  the 
present  building,  they  could  be  emptied  in  a 
little  more  than  4  min.  The  rapidity  of  exit 
depends  largely  upon  the  number  of  doors. 
It  is  seen  that  five  doors  have  been  pro- 
vided at  the  main  exit  and  that  guide  rail- 
ings leading  to  them  insure  safety  and  order 
in  passing  through. 

inclined  walkway  was 
at  1%  in.  to  the  foot, 
which  requires  four  inclines  with  three  in- 
termediate landings  to  rise  15  ft.  between 
floors,  as  shown  on  the  elevation,  except 
from  the  first  floor  to  the  second,  where  one 
longer  horizontal  run  was  possible  and  three 
inclines  could  be  used.  The  inclines  are 
simple  flat  slabs  6  in.  thick  carried  by  rein- 
forced-concrete  walls. 

The  building  was  designed  by  Ballinger  & 
Perrot,  architects  and  engineers,  of  Phila- 
delphia and  New  York,  and  the  contract  was 
awarded  to  Irwin  &  Leighton,  of  Phila- 
delphia. The  cast-iron  columns  were  fur- 
nished by  Phoenix  Iron  Works  Company 
and  J.  C.  Moyer  &  Company. 


Curves 


on    Winnipeg    Aqueduct     Built    with 
Straight  Sections  of  Forms 


CAST-IRON  COLUMNS  WITH   VENTILATION 
OPENINGS  AND  BRACKETS 

finished  with  1  in.  of  cement  mortar,  with 
Master  Builders'  hardener.  The  runways 
had,  in  addition,  20  lb.  of  carborundum  dust 
per  100  sq.  ft.  to  roughen  the  surface  and 
decrease  the  wear.  All  other  floors  are  fin- 
ished with  maple  flooring. 

A  veneer  cellar  which,  to  save  time,  was 
excavated  after  the  building  was  erected, 
occupies  several  bays  in  the  northeast  part 
of  the  building.  Openings  are  provided  for 
a  large  freight  elevator  near  the  center,  for 


Careful  Planning   and  Method   of  Laying  Out  Work  Avoids   Delay 
in  Concreting  as  Well  as  Construction  of  Special  Forms  for  Curves 


THE  USE  of  special  forms  for  curved 
sections  was  done  away  with  in  building 
the  Winnipeg  aqueduct  by  making  the  45-ft. 
traveling  forms  in  15-ft.  sections  and  set- 
ting these  sections  on  chords  to  the  true 
curve.  As  the  forms  would  not  telescope  on 
curves,  careful  planning  of  the  work  was 
necessary  to  have  all  forms,  except  the  form 
set  for  the  curve  itself,  advanced  past  the 
curve  before  the  curve  was  concreted.  This 
avoided  the  loss  of  a  day  or  more  in  passing 
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each  curve,  which  would  otherwise  have 
been  taken  in  allowing  the  curved  section 
to  set  so  that  the  forms  under  it  cou'.d  be 
moved  ahead  to  clear  the  way  for  moving 
up  any  form  that  might  be  left  behind  the 
curve.  This  arrangement  of  the  work,  and 
the  method  of  laying  out  the  15-ft.  sections 
on  the  ground,  were  originated  by  James  H. 
Fuertes  of  New  York  City,  consulting  en- 
gineer for  the  Greater  Winnipeg  Water  Dis- 
trict. 

In  approaching  a  curve,  the  contractors 
were  instructed  to  leave  out  the  curved  sec- 
tion until  all  forms  but  the  one  next  the  gap 
had  been  moved  ahead.  This  last  form  was 
then  to  be  moved  ahead,  set  in  the  gap  and 
concreted  on  the  same  day  with  the  third 
form  ahead  of  it.  The  two  intervening 
forms  meanwhile  would  be  concreted  on  the 
two  days  previous,  together  with  the  two 
forms  ahead  of  the  advance  form  concreted 
with  the  curve.  This  made  it  possible  to 
move  the  forms  ahead  two  at  a  time,  and 
to  concrete  two,  strip  two  and  set  up  two 
each  day. 

It  was  assumed  that  the  contractor  would 
use  forms  in  two  sections  of  45  ft.  each, 
each  45-ft.  section  being  carried  on  three 
travelers  15  ft.  long,  and  each  15-ft.  sec- 
tion of  arch  forms  being  made  up  of  5-ft. 
lengths,  bolted  together.  The  plans  pro- 
vided that  two  45-ft.  lengths  of  forms  would 
be  set  up  and  concreted  each  day.  The  in- 
vert was  laid  in  15-ft.  lengths,  except 
closures,  which  were  made  shorter  than 
15  ft. 

Plan  When  Work  Started  at  Curve 

The  aqueduct  section  on  all  curves  would, 
when  the  forms  were  removed,  permit  15-ft. 
lengths  of  collapsed  form  to  pass  through  on 
the  travelers,  but  would  not  permit  them  to 
pass  through  when  the  forms  were  in  place 
on  the  curved  portion.  To  build  90  ft.  of 
completed  section  per  day  required  six  45-ft. 
lengths,  or  270  ft.  of  forms,  to  give  three 
days'  time  for  setting  of  the  concrete,  re- 
moval and  re-erection  of  the  forms.  It  was 
essential,   therefore,    in    order    to    avoid 
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trouble  with  moving  forms  ahead,  to  fol- 
low the  schedule  shown  in  Fig.  5  when  the 
concreting  of  the  arch  began  at  a  curve. 
On  the  fourth  day,  the  forms  concreted  on 
the  first  day  were  moved  forward  six  spaces. 
On  the  fifth  day  those  concreted  on  the 
second  day  were  moved  up  next  to  the  ones 
set  on  the  fourth  day,  and  on  the  sixth 
day  those  concreted  on  the  third.  This 
cksared  the  aqueduct  of  forms,  so  that  the 
section  on  the  curve  could  be  moved  ahead 
through  the  open  concrete  arch. 

Plan  When  Approaching  Curve 

\l'hen  the  work  approached  a  curve  so 
that  the  curved  section  had  to  be  passed 
through  in  moving  forms  ahead,  the  forms 
were  left  out  of  the  curved  section  until 
the  last  form  on  the  tangent  behind  was 
ready  to  be  moved.  This  was  then  set  in 
the  curve,  filling  in  the  gap  of  45  ft.  at  the 
curve  left  for  it.  This  required  careful 
planning  of  the  work  in  order  to  avoid  a 
day's  delay.  Wherever  possible,  the  work 
was  laid  out  so  that  when  the  curve  was 


ing  one  15-ft.  length  of  form  across  the 
arc.  This  was  laid  out  by  prolonging  the 
two  tangents  to  the  point  of  intersection, 
and  turning  off  at  the  point  of  intersection 
an  angle  equal  to  180  deg.  minus  the  de- 
flection angle.  This  gave  the  radial  line 
through  the  point  of  intersection.  Next, 
two  lines  were  staked  out  parallel  to  this 
radial  line,  TV-;  ft-  on  each  side,  for  the 
ends  of  the  inside  form.  Then,  in  line  with 
the  tangents,  was  measured  the  distance 
from  the  end  of  the  inside  forms  to  the 
end  of  the  last  section  of  invert.  This  dis- 
tance, 2a  in  Fig.  2,  was  divided,  and  half 
of  it,  o,  was  taken.  Fr6m  the  points  of 
bisection  the  chord  was  laid  out,  and  where 
this  cut  the  faces  of  the  inside  forms,  at 
each  end,  was  the  center-line  of  the  inside 
form  for  the  15-ft.  section  on  the  curve. 


and  so  on,  making  the  last  15-ft.  section 
fall  on  the  last  tangent,  as  shown  in  Fig. 
4.  In  Fig.  4,  a  equals  the  distance  of  end 
of  the  section  past  the  true  point  of  curve, 
and  b  equals  the  outside  width  of  the 
outside  forms  at  the  bottom,  out  to  out  of 
angles  at  the  ends  of  the  forms. 
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in  which  m  =  c  and  n  =  15  +  x,  in  which 
X  is  equal  to  the  clearance  for  the  flare  of 
the  angles  at  the  ends  of  the  forms. 
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If  the  work  approached  a  curve  and  the 
end  of  the  last  invert  section  did  not  fall 
at  the  exact  point  for  beginning  the  curve 
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The  deflection  angle  to  the  end  of  the  first 
15-ft.  chord  would  then  be   (90  + A)  —P. 

To  get  the  deflection  angle  for  the  second 
15-ft.  chord,  there  was  first  turned  off  the 
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f^True  fhittofOirve^ 
Fig.3 
curves   on    WINNIPEG   AQUEDUCT    MADE   WITH    STRAIGHT  FORM    SECTIONS, 


F!g.5 
AND   WORK    ARRANGED   TO 


SAVE   DELAY  IN   MOVING   UP 


reached    the   condition    shown    in    Fig.    1 
existed. 

CuKVEs  Made  with  Short  Tangents 

If  work  began  at  a  curve,  for  deflection 
angles  up  to  and  including  11  deg.,  the 
total  curvature  was  made  at  one  point,  by 
prolonging  the  tangents  to  a  point  of  in- 
tersection and  placing  inside  forms  on  each 
tangent  so  as  to  leave  a  minimum  of  4  in. 
clear  space  between  the  forms  at  the  invert 
level  on  the  short  side  of  the  curve.  If 
the  angle  was  great  enough  to  require 
more  than  4  in.  between  inside  forms  when 
outside  forms  just  touched  at  the  invert 
level,  inside  forms  were  set  on  each  tan- 
gent so  that  the  outside  forma  would  just 
touch.  The  gap  in  each  case  was  filled  in 
with  wooden  forms. 

In  building  the  invert  forms  work  began 
with  the  15-ft.  section  to  the  rear  of  the 
angle  point,  as  referred  to  the  direction 
in  which  the  work  was  proceeding.  Cop- 
per strips  were  put  in  each  end  of  this 
and  of  all  alternate  sections  ahead.  The 
invert  section  containing  the  angle  was  al- 
ways built  as  a  monolith. 

For  deflection  angles  greater  than  11  deg. 
the  curve  was  made  in  two  angles,  -by  plac- 


a  different  procedure  was  necessary,  which 
was  followed  for  all  deflection  angles.  The 
tangents  were  extended  to  a  point  of  inter- 
section, and  the  exact  ends  of  a  true  curve 
on  the  center  line  of  the  aqueduct  were 
located.  On  approaching  a  curve  the  last 
invert  section  to  be  concreted  on  the  tan- 
gent was  the  one  whose  front  end  was 
nearest  to  and  not  more  than  5  ft.  in  front 
of  the  true  point  of  the  theoretical  curve. 
Next,  if  the  deflection  angle  in  the  aqueduct 
line  was  small  enough  so  that  a  15-ft.  chord 
from  the  end  of  the  concreted  invert  at  the 
outside  of  the  outside  forms,  on  the  short 
side  of  the  curve,  to  the  outside  tangent 
did  not  make  a  greater  angle  with  either 
tangent  than  about  18  deg.,  one  15-ft. 
straight  section  was  used  to  make  the  bend, 
as  shown  in  Fig.  3. 

If,  however,  the  deflection  angle  in  the 
aqueduct  was  great  enough  to  require  more 
than  one  15-ft.  section  of  the  invert  to  make 
the  curve,  from  the  end  of  the  last  con- 
creted invert  section  nearest  to  the  curve 
one  15-ft.  section  was  used  to  join  the  end 
of  this  section  with  the  theoretical  curve 
of  the  outside  line  of  the  outside  form. 
From  this  point  to  another  on  a  15-ft.  chord 
to  the  true  circle  the  next  form  was  set, 


angle  K  to  the  left  from  the  chord  just 
found,  which  gave  the  direction  of  the 
radius. 


SinA  = 


3^ 


(«  — ») 


V    (-i) 


in  which  s  and  n  are  as  above.  From  a 
right  angle  to  the  radius  thus  found  was 
turned  off  the  angle. 


arc  sm 


which  was  the  deflection  angle  sought. 


The  Rio  Grande  Project  of  the  United 
States  Reclamation  Service  in  1914  in- 
cluded 27,302  acres  which  produced  crops 
valued  at  $1,160,720,  an  average  of  $42.51 
per  acre.  Excluding  the  Sunnyside  project 
in  Washington,  this  is  the  highest  average, 
according  to  C.  J.  Blanchard,  Reclamation 
Service  statistician,  attained  on  any  Gov- 
ernment project. 
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Sand  for  Concrete  and  Cement  Mortar  Should 
Have  "Jump"  in  Grading 

New  View,  Based  on  Theoretical  Grounds  and  Verified  by  Tests,  Rirns 
Counter    to   Theory  That    Particles    Should   Be  Uniformly  Graded 

By  ROBERT  H.  McNEILLY,  C.  E. 
Assistant  Professor  of  Civil  Engineering,  Vanderbilt  University,  Nashville,  Tennessee 


[Sand  for  concrete  and  cement  mortar, 
according  to  the  accepted  theory,  should 
have  its  particles  uniformly  graded.  Pro- 
ceeding on  theoretical  grounds,  however. 
Professor  McNeilly  argued .  that  there 
should  be  a  "jump"  in  the  grading.  Tests 
with  laboratory  mixtures  confirmed  the  . 
theoretical  considerations.  He  concludes 
that  the  best  sizing  unit  include  particles 
caught  between  the  No.  4  and  the  No.  10 
sieves,  and  the  "fines"  passing  a  No.  40  sieve. 
In  other  words,  there  should  be  a  jump 
from  the  40-size  to  the  10-size  particles. 
— Editor.] 

IN  1912  the  writer  became  interested  in 
the  subject  of  the  fine  aggregate  in  con- 
crete, and  since  that  time  has  made  exten- 
sive studies  of  the  various  materials  availa- 
ble for  this  purpose  at  Nashville,  Tenn.  A 
large  proportion  of  the  results  presented  in 
this  article  are  purely  experimental  work, 
while  quite  a  number  of  the  tests  were  pro- 
fessional work  for  the  Nashville,  Chatta- 
nooga &  St.  Louis  Railway,  the  Lightman- 
Sewell  Stone  &  Pulverizing  Company,  T.  L. 
Herbert  &  Sons,  and  others.  This  will  ex- 
plain the  lack  of  uniformity  in  the  methods 
used,  which  arose  from  the  different  pur- 
poses for  which  tests  were  made,  and  also 
from  the  gradual  development  of  methods 
in  the  light  of  completed  experiments. 

Weakness  Due  to  Fine  Aggregate 

There  is  much  evidence  to  show  that  the 
principal  weakness  in  concrete  is  due  to  the 
fine  aggregate,  because  all  foreign  sub- 
stances, such  as  clay,  loam  and  organic  mat- 
ter, naturally  gravitate  to  the  "fines"  in 
ordinary  crushed  material,  while  natural 
sands  are  usually  "dirty."  Therefore  it 
may  be  stated  as  a  general  principle  that  if 
the  coarse  aggregate  be  a  reasonably  strong 
stone  or  gravel,  the  trouble,  if  trouble  does 
develop  in  the  concrete,  may  be  laid  to  the 
account  of  the  fine  aggregate  in  the  large 
majority  of  cases.  For  this  reason  it  was 
deemed  sufficient  to  investigate  the  mortar 
only  instead  of  the  whole  concrete  mass. 
Tensile  tests,  as  they  gave  so  much  more 
uniform  results,  were  considered  sufficient 
to  indicate  the  relative  value  of  the  aggre- 
gates tested. 

With  regard  to  the  methods  used,  the 
sieving  was  done  by  hand,  and  the  mortars 
were  gaged  by  experience  to  a  rather  dry 
consistency.  Standard  methods  described 
in  Bulletin  33,  U.  S.  Bureau  of  Standards, 
were  used  in  all  particulars  except 
that  the  mortars  were  tamped  with  the 
handle  of  the  trowel,  which  was  found 
necessary  in  many  cases,  to  force  the  mortar 
properly  into  the  molds. 

Logical  Separation  of  Sizes 

In  beginning  the  study  of  an  ideal  dis- 
tribution of  size  of  grains  based  on  the 
theory  of  "voids,"  it  was  first  determined 
to  establish  a  logical  separation  of  sizes, 
and  the  following  principles  were  used  as  a 
basis  of  separation:  Fig.  1  represents  in 
plan  a  pile  of  uniform  spheres  piled  so  as 
to  give  the  least  void  space.     The  spheres 


A„  A,,  etc.,  B„  B,,  etc.,  C„  C„  etc.,  are  on  a 
lower  level,  while  Z)„  D^,  etc.,  £7„  E„  etc., 
are  on  an  upper  level. 

It  is  evident  from  an  inspection  of  Fig.  1 
that  if  dj  is  the  diameter  of  the  large 
spheres,  smaller  spheres  of  diameter  d,  can 
be  inserted  between  each  set  of  six  spheres, 
as  AMJBfi^DJ]^;  and  still  smaller  spheres 
of  diameter  d^  can  be  placed  in  the  open- 
ings between  each  four-sphere  unit,  as 
Bpfi^E^.  A  mathematical  examination  of 
the  relative  diameters  of  these  spheres  gives 
the  following: 

d,  :  d,  :  d;  =  1  ;  0.41  :  0.22 
(Note:   For  demonstration  see  Taylor  and 
Thompson's    "Plain    and    Reinforced    Con- 
crete," page  170.) 

Therefore    the    following    separation    of 


FIG.    1 — VOIDS    between    UNIFORM    SPHERES 

sizes  was  considered  logical:  If  d,  is  the 
average  diameter  of  the  largest  particles 
considered,  then  we  should  divide  the  mate- 
rial into  two  other  sizes  of  d,  average 
diameter  and  d,  average  diameter,  such  that 
d,  :  d,  :  d,  =  1  :  0.41  :  0.22.  We  can  then 
take  as  the  very  finest  material,  which  fills 
in  between  the  particles  of  d„  dj  and  d, 
diameter,  all  the  particles  which  pass  the 
sieve  upon  which  the  particles  of  average 
diameter  d,  are  caught. 

Sizes  of  Particles 

Since  it  is  a  universal  American  practice 
to  class  all  material  finer  than  i/4  in.  in  size 
as  fine  aggregate  or  "sand,"  the  material 
which  passed  a  No.  4  sieve  and  was  caught 
on  a  No.  10  sieve  was  assumed  arbitrarily 


Table 

No.    1 EXPERIMliNTS    ON    CUMBERLAND   RlVER 

Sand  to   Determine  Average   Size  op 

Grains 

Sieve  analysis 

Number  of 
grains  taken 

Total  volume 
displaced, 
cu.  cm. 

tu        • 
S  •a  3 
C  SCO 

—  ^ 

O 

8.S 

No.    4 

No.  10 

970  12.7 

0.013100 

2.93 

d,  =  2.93 

No.  10 

No.  20 

2,126     2.5 

0.001172 

1.32 

d,  =  1.20 

No.  20 

No.  30 

20,000      4.9 

0.000245 

0.776 

No.  20 

No.  40 

24,000     3.5 

0.000145 

0.65 

d,  =  0.64 

Note — The  Nos.  4-10  grains  and  the  Nos.  10-20 
grains  taljen  in  this  table  were  actually  counted  from 
carefully  quartered  volumes  of  sieved  sand  ;  the  Nos. 
20-30  and  the  Nos.  20-40  grains  were  estimated  by 
counting  2500  and  3000  grains  of  each  respectively 
and  then  multiplying  this  volume  eight  times  by  bal- 
ancing a  like  amount  of  such  grains  against  these 
in  an  analytical  balance.  These  grains  were  then 
carefully  poured  Into  a  burette  partly  filled  with 
water.  The  rise  of  the  water  was  taken  as  the 
total  volume  displaced  and  the  diameter  of  the 
equivalent  sphere  calculated. 


to  be  the  coarsest  particles  to  be  considered. 
These  particles  were  found,  by  experiment 
on  Cumberland  River  sand,  to  have  an  aver- 
age diameter  of  2.93  mm.  Therefore,  if  we 
assume  d,  as  2.93  mm.,  d,  should  equal 
2.93  X  0-41  =  1-20  mm.,  and  d^  should  equal 
2.93  X  0-22  =  0.64  mm. 

Table  1  shows  the  results  of  experiments 
on  Cumberland  River  sand  to  determine  the 
average  size  of  grains  passed  by  and  caught 
upon  certain  selected  sieves. 

From  this  table  we  can  therefore  formu- 
late the  following  as  a  proper  separation  of 
sizes  for  a  logical  sieve  analysis  under  the 
conditions  assumed:  The  coarse  particles 
should  be  those  which  pass  a  No.  4  sieve 
and  are  caught  on  a  No.  10  sieve.  The 
large-intermediate  particles  are  those 
caught  between  the  No.  10  and  the  No.  20 
sieves.  The  small-intermediate  particles 
are  those  which  are  caught  between  the  No. 
20  and  the  No.  40  sieves,  while  the  fines 
are  those  which  pass  the  No.  40  sieve.  In 
addition  to  this  it  is  often  desirable  to  de- 
termine the  percentage  of  material  which 
passes  the  No.  100  and  the  No.  200  sieves 
in  order  that  the  character  of  the  fines  may 
be  more  closely  studied. 

This  method  of  granulometric  analysis 
seems  far  more  logical  than  the  prevalent 
practice  of  using  a  much  larger  number  of 
sieves,  because  one  becomes  lost  in  a  maze 
of  meaningless  figures  unless  a  Fuller's 
curve  is  drawn,  which  in  turn  is  hard  to 
grasp  unless  the  same  scale'  is  universally 
used.  Furthermore,  the  methods  in  use  for 
drawing  conclusions  from  these  Fuller's 
curves  are  exceedingly  uncertain. 

Mortar  of  Maximum  Density 

Having  determined  upon  this  logical  sieve 
analysis,  let  us  now  attempt  to  formulate  a 
distribution  of  these  sizes,  such  that  the 
mortar  formed  will  have  the  greatest  possi- 
ble density,  which  should  also  give  the 
greatest  strength  and  durability  to  the  con- 
crete. 

Returning  to  a  consideration  of  the  pile 
of  uniform  spheres  shown  in  Fig.  1.  Each 
sphere  of  d,  diameter  will  touch  three 
spheres  of  dj  diameter,  while  each  sphere 
of  dj  diameter  will  touch  six  spheres  of  d, 
diameter.  Therefore,  in  a  pile  of  n  spheres 
of  d,  diameter  there  will  be  3n  -^  6  =  n/2 
spheres  of  d,  diameter.  Similarly,  since 
each  d,  sphere  touches  five  d,  spheres,  while 
each  d,  sphere  touches  only  four  d,  spheres, 
there  will  be  5n/4  spheres  of  d,  diameter. 
Let  y„  Fj  and  V^  be  the  total  volume  of  the 
sum  of  the  spheres  of  d„  dj  and  d,  diameter 
respectively  in  the  pile.    Then 

V  ■  V  ■  V  -d"  ^  ■   ^-^ 


1 


(0.41)'  .    5(0.22)' 


2  4 

1  :  0.03446  :  0.01331 


Therefore,  if  uniform  spheres  of  d,  diam- 
eter be  systematically  piled  to  give  the 
greatest  density,  and  in  the  openings  of 
these  be  inserted  other  spheres  of  d,  and  d, 
diameter,  the  weight  of  the  sum  of  the 
spheres  of  d,  diameter  =  3.45  per  cent  of 
the  weight  of  the  large  spheres  of.d,  diam- 
eter, and  those  of  d,  diameter  weigh  1.33 
per  cent  of  the  weight  of  the  large  spheres 
of  d,  diameter. 

Fig.  2  represents  at  A  the  coarse  particles 
of  d,  average  diameter  of  a  crushed  mate- 
rial when  close  packed  dry.  Each  particle 
touches  the  contiguous  grains,  and  experi- 
ment on  crushed  Lightman  limestone  showed 
37.6  per  cent  void  space  instead  of  the  26 
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per  cent  void  which  they  should,  theoret- 
ically, have  shown  if  they  had  been  uniform 
spheres  systematically  piled,  or  the  44  per 
cent  least  void  which  Mr.  Fuller  determined 
by  exi>eriment  for  uniform  spheres  piled  at 
random.  (.See  Taylor  and  Thompson,  page 
170.) 

ElFFECT  OF  Adding  Cement 

Fig.  3  shows  at  C  the  eflfect  of  adding 
cement  and  other  fine  material  to  the  packed 
coarse  particles  of  A  and  making  a  mortar. 
The  original  particles  have  now  been  sepa- 
rated until  they  must  present  at  least  50 
per  cent  of  space  to  be  filled  by  the  cement 
and  other  fines. 

However,  just  as  in  the  case  of  the  dry- 
packed  grains  of  A  we  could  insert  a  few 
grains  of  d,  and  d,  diameter  (as  shown  at 
B  in  Fig.  2),  so  we  may  insert  the  same 
number  of  these  intermediate-size  grains  in 
C  (Fig.  3)  without  further  separating  the 
coarse  particles.  (This  is  shown  at  D,  Fig. 
3.) 

Attenti(m  is  now  directed  to  Fig.  4, 
as  a  suggestion  of  the  pernicious  effect  of 
adding  too  many  intermediate  particles  to 
the  grains  shown  at  C,  Fig.  3.  The  orig- 
inal coarse  grains  of  d,  diameter  are  simply 
wedged  apart;  their  interlocking  is  de- 
stroyed, and  the  space  to  be  filled  by  cement 
and  other  fines  is  greatly  increased.  This 
ia  exactly  what  occurs  in  most  natural  river 
aands — the  intermediate  and  Nos.  40-100 
particles  vastly  exceed  the  weight  of  the 
coarse  grains,  while  to  aggravate  the  condi- 
tion the  material  smaller  than  that  which 
passes  the  No.  100  sieve  is  almost  entirely 
missing  (having  been  carried  off  by  the 
water)  and  cannot  assist  the  cement  in 
filling  in  between  the  smallest  spaces. 

Referring  again  to  Fig.  3,  D,  and  our 
previous  discussion  of  the  desired  ratio  of 
intermediate  to  coarse  grains,  we  based  our 
analog}-  on  uniform  spheres  systematically 
arranged.  The  coarse  particles  are  not, 
however,  perfect  spheres,  nor  are  they  sys- 
tematically placed,  yet,  since  the  total  void 
ia  increased,  surely  the  same  number  of 
particles  of  d,  diameter,  and,  say,  twice  the 
number  of  those  of  d,  diameter,  can  be  bene- 
ficially inserted  in  the  spaces  between  the 
grains  of  d,  diameter  without  wedging  them 
farther  apart. 

Therefore  the  proportions  of  each  size 
shown  in  Table  2  (using  the  foregoing  as- 
sumptions) were  considered  logical  ones. 

Thus  it  is  evident  that  the  percentage  of 
fines  in  the  aggregate  should  be  decreased 
as  the  proportion  of  cement  is  increased, 
and  vice  versa.  For  example :  A  1  :  3  mor- 
tar should  have  25  per  cent  cement  and  21.94 
per  cent  fine  aggregate  passing  the  No.  40 
screen,  while  a  1  :  2  mix  would  have  33  1/3 
per  cent  cement  and  13.61  per  cent  similar 
fine  aggregate.  (These  figures  are  slightly 
in  error,  if  we  proportion  by  weight,  due  to 


Tamim  2 — LoaicAL  Pbofostioks  or  Sand 

_  Sieve  No«. 

Coarse dj — SO    per    cent    of    total 

volume  by  weight  of 
partlclea  caught  be- 
tween          4  and  10 

4i — t-*^  per  cent  x  SO  per 
cent  :=  1.73  per  cent  of 
total  volume  by  weight 
of  particles  caught  be- 

Intermediate  tween     10  and  20 

<(■ — 2  X  1.33  per  cent  x  50 
per  cent  =  1.33  per  cent 
of  total  volume  by 
weight  of  particles 
caught   between 20  and  40 

Pine*. 100  per  cent — (50  per  cent  -f-  1.73  per 

cent  +  1.33  per  cent)  =  46,94  per 
cent  of  total  volume  by  weight  of 
particles  which  pass  the  No.  40 
sieve,  plus  the  cement. 


disregarding  the  difference  in  specific  grav- 
ity of  cement  and  aggregate.) 

Mortars  proportioned  according  to  the 
above  and  designated,  "Theoretical  Mix- 
tures," are  shown  in  Table  3  at  Nos.  5,  6,  8, 
9  and  31 ;  while  No.  7  has  its  intermediate 
grains  increased  50  per  cent  over  the  theo- 
retic value  and  the  fines  correspondingly 
decreased. 

Revised  Theoretical  Proportions 

Before  leaving  this  subject  and  proceed- 
ing to  an  examination  of  Table  3,  it  should 
be  noted  that  the  percentage  of  the  d,  and 
d,  diameter  particles  is  so  trifling  (only  3 
per  cent  of  the  total)  that  this  weight  of 
intermediate  grains  would  probably  be 
caught  with  the  Nos.  4-10  material  in  any 
commercial  sieving  operation  on  account  of 
imperfect  sieving.  Therefore  we  are  justi- 
fied in  revising  these  theoretic  proportions 
for  commercial  practice  as  per  Table  4. 

It  will  further  benefit  the  mortar,  un- 
questionably, if  the  cement  and  the  proper 


other  influences,  such  as  clay,  shale  ^d  or- 
ganic matter,  and  let  the  material  stand 
upon  the  distribution  of  the  sizes  of  its  con- 
stituent particles  alone.  To  this  end  se- 
lected magnesian  limestone  from  the  Light- 
man  quarry  at  Nashville  was  pulverized  by 
hand  for  mortars  Nos.  5,  6,  7  and  31,  as 
well  as  for  the  tests  made  to  determine  the 
effect  of  material  finer  than  that  which  was 
caught  on  a  No.  40  sieve. 

A  chemical  analysis  of  this  stone  made 
Feb.  14,  1913,  gave  the  following  results: 


Per 

cent 

Insoluble  residue   (silica,  etc.) 3.42 

Oxides  of  iron  and  alumina  (Fe203,  AljOj) . . .        .65 

Carbonate   of   lime    (CaCO.,) 89.11 

Carbonate  of  magnesia  (MgCOa) 6.81 

99.99 


Directing  attention  to  Table  3,  it  will  be 
noted  that  mortars  42-46  inclusive  show 
that  silicious  and  calcareous  fines  when 
mixed   with    cement   in   the   proportion   of 


FIG.  2 — PARTICLES  d, 


FIG.   3 — CEMENT  ADDED 


A,  close  packed ;  B,  smaller  particles  in  voids ;  C,  cement  only 
added  :  D,  smaller  particles  in  voids. 


FIG.     4 — TOO     MANY 
'INTERMEDIATE"    PARTICLES 


proportion  of  this  pass-40  aggregate  be  first 
intimately  mixed,  probably  with  a  slight 
grinding  or  rubbing,  not  sufficient  to  mate- 
rially reduce  the  particles  in  size,  but 
merely  to  a  degree  sufficient  to  break  down 
thoroughly  the  soft  lumps  in  the  cement 
and  incorporate  the  aggregate  in  it.    This 


Table     4 — Theoretic     Proportions     Revised     for 
CoMMERCiAi.  Practice 

53  per  cent  (coarse)   Nos.  4-10  aggregate. 
47  per  cent   (fine)   pass  No.   40  aggregate  plus  the 
cement. 

For  a  1  :3  mortar  this  would  be: 
53  per  cent  (coarse)  Nos.  4-10  aggregate. 
22  per  cent  (flne)  pass  No.  40  aggregate. 
25  per  cent  cement. 

For  a  1 :2  mortar  it  would  be ; 
53  per  cent  (coarse)  Nos.  4-10  aggregate. 
13%  per  cent  (flne)  pass  No.  40  aggregate. 
33%  per  cent  cement. 


may  tend  to  promote  the  proper  hydration 
of  the  cement  also  by  helping  to  prevent  its 
"balling  up"  when  the  water  is  added. 

(For  an  extensive  study  of  this  lack  of 
proper  hydration  of  cement  in  concrete  see 
the  articles  by  Nathan  C.  Johnson  in  the 
issues  of  the  Engineering  Record  from  Jan. 
28  to  March  13,  1915.  In  these  articles  on 
the  "Application  of  the  Microscope  to  the 
Study  of  Concrete"  many  other  interesting 
questions  related  to  the  points  here  dis- 
cussed are  elaborated  with  profuse  illustra- 
tions.) 

Tests 

Table  3  shows  the  results  of  tests  on 
several  aggregates  proportioned  upon  this 
theory  as  a  basis,  together  with  comparisons 
showing  tests  on  practically  every  commer- 
cial fine  aggregate  upon  the  market  at 
Nashville,  Tenn. 

In  testing  out  the  theory  it  was  deter- 
mined to  eliminate,  so  far  as  possible,  all 


3  cement  to  1  fines  does  not  materially  de- 
crease the  strength  of  neat  cement  mortar, 
and  may  even  increase  this  strength.  Mor- 
tars 47-50  inclusive,  however,  show  that  if 
cement  is  adulterated  by  one-third  of  its 
weight  of  these  fines  and  then  tested  with 
standard  sand  the  strength  is  greatly  de- 
creased. Although  mortar  3  shows  that 
aggregate  fine  enough  to  pass  a  200  sieve  is 
about  35  per  cent  weaker  than  standard 
sand,  still  mortar  4  shows  that  the  pass-40 
fines  (which  contain  one-third  of  this  mate- 
rial finer  than  200  mesh),  makes  a  stronger 
mortar  than  standard  sand.  One  charac- 
teristic of  this  finely  pulverized  limestone 
is  worthy  of  comment — it  is  exceedingly 
"smooth,"  acting  almost  as  a  lubricant  and 
thus  must  promote  the  density  of  a  concrete 
in  which  it  is  used.  (Incidentally  these 
tests  show  strikingly  the  fact  that  standard 
sand  tests  are  much  the  best  criterion  by 
which  to  judge  the  strength  of  a  cement.) 

Theoretical  Mixtures 

The  theoretical  mixtures  5,  6,  7  and  31 
were  made  of  Lightman  limestone  pulver- 
ized by  hand  and  proportioned  as  has  been 
previously  explained.  The  pass-40  fines  of 
the  aggregate  were  first  mixed  intimately 
with  the  dry  cement.  (About  600  grams  of 
the  mixture  was  first  gently  ground  in  a 
mortar  for  about  three  minutes  till  the  color 
became  uniform  and  then  passed  through  a 
No.  30  sieve.) 

Mortars  5  and  31  have  all  the  fines  which 
pass  the  40  sieve  left  in  while  No.  6  has  the 
pass-200  material  removed  from  the  fines. 
This  mortar  (No.  6)  shows  the  greatest 
density  of  any  mortar  tested,  both  in  the 
dry  mix  and  in  the  finished  briquette.  It 
also  shows  the  greatest  7-day  strength 
of  any  mortar  tested  in  the  1  :  3  proportion, 
reaching  the  remarkable  value  of  7  per  cent 
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greater-  than  neat  cement.  However,  its 
28-day  strength  fell  slightly  under  that  of 
No.  5,  which  would  be  a  far  easier  material 
to  produce  commercially. 

Mortar  7  has  all  the  material  which 
passed  the  100  sieve  removed  from  the  fines, 
while  the  proportion  of  the  intermediate 
grains  was  increased  50  per  cent  over  the 
theoretical  proportions.  This  mortar  proved 
to  be  next  to  the  densest  mortar  tested,  but 
did  not  show  up  so  well  as  5  and  6  in  the 
strength  tests. 

Mortar  31  shows  exceedingly  interesting 
results  in  that  the  highest  strengths  at- 
tained were  gotten  with  this  mortar,  which 
is  of  the  customary  proportion  used  in  rein- 
forced concrete  (1:2:4).  The  results,  25 
per  cent  greater  than  neat  cement  on  the 
7-day  and  10  per  cent  greater  on  the  28-day 
test,  are  unprecedented;  yet,  reasoning 
upon  the  analogy  of  a  glued  wood  joint, 
where  the  greatest  strength  is  given  by  the 
thinnest  joint,  it  is  to  be  expected  that  a 
properly  proportioned  mortar  should  give  a 
greater  strength  than  neat  cement,  and  that 
a  point  is  reached  where  the  addition  of 
more  cement  weakens  the  mortar.     These 


tests  indicate  that  this  point  is  reached 
somewhere  near  the  1  :  2  mix  for  Lightman 
limestone.  It  is  worthy  of  comment  that 
practically  every  coarse  particle  was  broken 
in  the  briquettes  of  mortars  made  of  the 
theoretic  mixture  of  this  limestone.  The 
three  briquettes  tested  in  28  days,  further- 
more, showed  a  remarkable  uniformity, 
which  is  exceedingly  unusual  with  such 
high  strengths,  and  indicates  great  uni- 
formity of  product,  which  is,  if  anything, 
more  desirable  than  mere  strength  in  a 
structural  material.  Note  also  the  great 
density  and  a  specific  gravity— as  great  as 
Cumberland  River  gravel,  Nos.  16  and  17, 
with  all  voids  deducted.  (In  this  connec- 
tion note  the  high  percentage  of  void  in  the 
neat  cement  mortar  No.  1.  This  is  40.8 
per  cent — nearly  three  times  as  great  as  the 
theoretical  limestone  mixtures.) 

Commercial  Fine  Aggregates 

Mortar  10  was  made  of  regular  Lightman 
limestone  screenings.  The  quarry  is  re- 
markably clean  and  free  from  bands  of 
shale.  Moreover  the  screenings  show  com- 
paratively little  fines  and  the  coarse  grains 


are  notably  flat  disk-like  shapes,  so  that  the 
material,  when  used  alone,  has  not  given 
entire  satisfaction  because  of  a  tendency  of 
the  cement  in  wet  mixtures  to  flush  out  of 
the  screenings  and  separate  from  them. 

It  was  for  this  reason  that  the  material 
which  goes  by  the  trade  name  of  "topping" 
was  put  upon  the  market.  This  material  is 
prepared  by  taking  the  material  3  in.  and 
over  in  size  which  has  been  rejected  by  the 
whole  screening  plant  at  the  quarry  and  ia 
thus  absolutely  free  from  clay,  shale,  or 
even  the  softer  portions  of  the  formation; 
then  passing  it  through  a  Williams  pulver- 
izer, which  reduces  nearly  half  of  it  to  a 
rock  "meal,"  while  the  larger  particles  are 
more  nearly  spherical  and  cubical  in  shape 
than  is  the  case  with  the  screenings.  The 
name  "topping"  is  taken  from  its  use  as  a 
top  wearing  surface  for  sidewalk  construc- 
tion, and  as  such  gives  a  remarkably  dense, 
tough  surface  very  white  in  color,  which  is 
locally  replacing  to  a  great  extent  the 
crushed  granite  formerly  imported  and  used 
for  this  purpose. 

Mortar  11  shows  tests  upon  this  topping, 
and  No.  12  shows  tests  on  a  mixture  of  half 
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topping  and  half  screenings,  as  used  in  the 
construction  of  the  Cleveland  Street  viaduct 
at  Nashville. 

As  a  suggestion  of  the  probable  cost  of 
producing  high-grade  fines  for  mixing  with 
cement  and  adding  to  the  coarse  grains  of 
a  lower  grade  aggregate,  it  may  be  noted 
that  "t<^ping"  sells  locally  at  retail  for 
$1.50  per  ton  (of  2000  lb.),  while  screen- 
ings brings  $1.10  per  cubic  yard  (of  2300 
lb.) 

Crushed  Gravel 

Mortars  8,  9,  13,  14,  15  and  32  show  tests 
upon  a  new  material  upon  the  local  market 
— crushed  Cumberland  River  gravel.  This 
gravel  is  silicious,  and  mortars  8  and  9, 
which  were  made  of  a  theoretic  mixture  of 
this  material,  failed  to  show  quite  as  good 
results  as  the  commercial  material.  Too 
much  weight  should  not  be  given  this  re- 
sult, however,  because  this  gravel  is  of  a 
variable  and  conglomerate  character,  and 
a  thorough  testing  out  of  the  theory  on  a 
silicious  aggregate  would  demand  that  it  be 
tried  upon  pure  quartz  crushed  by  hand  to 
insure  cleanliness.  However,  there  is 
strong  indication  again  that  the  unctuous 
'lubricating"  effect  of  the  limestone  fines 
greatly  assists  in  producing  density  in  the 
mortar,  and  there  is  also  an  indication  that 
the  chemical  reactions  in  the  setting  of 
cement  take  place  better  under  basic  condi- 
tions than  acid,  and  unquestionably  the  set 
is  accelerated. 

River  Sand 

No  further  comment  seems  necessary 
upon  the  other  materials  presented  in  these 
tests  except  to  say  that  mortars  18,  29  and 
40  represent  the  usual  run  of  local  limestone 
screenings,  which  carry  more  or  less  im- 
purities of  shale  and  clay,  while  16,  17,  23, 
24,  27,  35  and  38  show  tests  upon  the  great 
source  of  fine  aggregate  at  Nashville — the 
Cumberland  River  sand.  This  sand  is  of  a 
quite  inferior  quality,  as  it  always  contains 
coal  from  the  coal  measures  over  which  the 
river  passes  in  its  upper  reaches,  as  well  as 
silt,  floating  seeds  and  small  particles  of 
drift.  As  compared  with  sands  in  21  and 
25  it  contains  a  much  larger  number  of 
bacteria,  as  the  river  is  formed  into  a  long 
pod  by  the  Government  dam  below  Nash- 
ville, and  this  pool  receives  the  sewage  of 
the  city.  Tests  22  and  24  were  made  to 
examine  into  the  effect  of  sewage. 

However,  by  far  the  greatest  objection 
to  this  Cumberland  River  sand  is  its  lack  of 
uniformity,  which  in  this  case  is  very  great, 
but  can  be  urged  against  almost  any  natural 
■and  and  against  many  crusher  screenings, 
unless  special  precautions  are  taken  to  in- 
sore  uniformity;  and  sand  tests,  as  has  been 
repeatedly  urged,  are  of  little  value  unless 
the  product  actually  used  in  the  work  closely 
conforms  at  all  times  to  the  sample  tested. 

Conclusions 

1.  The  usually  accepted  theory  that  a 
uniformly  graded  "sand"  is  the  best  fine 
aKSfregate  for  cement  mortar  is  not  correct. 
The  best  type  of  fine  aggregate,  certainly 
for  crushed  limestone,  is  one  which  is  com- 
posed almost  entirely  of  fairly  uniform 
coarse  grains  with  practically  no  intermedi- 
ate sized  grains,  and  sufficient  very  fine 
material  to  fill  in,  together  with  the  cement, 
between  these  grains  as  they  are  actually 
separated  in  the  mortar. 

2.  The  determinaticm  of  the  voids  in  the 
dry-packed    material,   without   the   cement 


added,  has  practically  no  value  in  guiding 
judgment  as  to  a  given  aggregate. 

3.  The  best  sizing  of  grains  in  a  commer- 
cially sieved  aggregate  is  about  as  follows: 
53  per  cent  to  be  caught  between  the  No.  4 
and  the  No.  10  sieves;  47  per  cent  fines  to 
be  passed  by  the  No.  40  sieve  (this  in- 
cludes the  cement). 

4.  There  is  every  reason  to  believe  that 
the  coarse  aggregate  in  concrete  could  be 
beneficially  sized  on  a  basis  similar  to  the 
above;  that  is  to  say,  there  should  be  a  jump 
in  size  from  very  coarse  to  quite  fine  in- 
stead of  the  usually  accepted  "graded" 
material. 

5.  The  very  fine  material  in  the  fine  ag- 
gregate (pass-40  grains)  should  be  exceed- 
ingly clean,  dependable  material,  and  should 
be  intimately  mixed  with  the  cement,  prob- 
ably with  slight  grinding,  before  adding  it 
to  the  concrete  or  mortar  materials. 

6.  There  seems,  unquestionably,  to  be  a 
point  where  the  increase  in  the  proportion 
of  cement  weakens  the  mortar.  In  the  lime- 
stone mortars  tested  this  point  seems  to  be 
about  the  1  :  2  mix. 

7.  The  pass-40  limestone  in  mortar  seems 
to  have  a  "lubricating"  effect  which  makes 
the  mortar  easy  to  work,  promotes  proper 
mixing,  and  insures  a  denser  mortar. 

8.  On  account  of  the  inherent  method  by 
which  they  are  produced,  crushed  materials 


Insulate  Huge  Concrete  Build- 
ing for  Cold  Storage 

Concrete  Columns,  Flat-Slab   Ceiling,  Floors   and 

Walls  Inclosing  Space  of  5,500,000  Cubic 

Feet  to  Be  Covered  with  Cork 

DEMAND  for  cold-storage  facilities  in 
Chicago  has  recently  increased  so  rap- 
idly that  5,500,000  cu.  ft.  of  storage  space 
in  the  freight  terminal  of  the  Minneapolis, 
St.  Paul  &  Sault  Ste.  Marie  Railway  are 
now  being  insulated  and  fitted  up  with  the 
necessary  cooling  machinery.  The  build- 
ing fronts  on  Twelfth  Street,  is  a  block  wide 
and  five  blocks  long  and  was  described  in 
the  Engineering  Record  of  Aug.  16,  1913, 
page  188.  The  ground  floor  space  under  the 
2V2-ft.  slab  and  part  of  the  ground  floor 
under  the  four-story  terminal  building  at 
the  north  end  are  to  be  used. 

Insulation  of  a  concrete  building  of  this 
magnitude  some  time  after  construction 
has  not  been  attempted  heretofore,  and 
some  of  the  construction  methods  are  novel. 
Applying  the  two  layers  of  8-in.  cork  board 
to  the  flat  slab  ceiling  was  preceded  by 
chipping  the  whole  surface  with  hammers 
having  a  1%  x  2-in.  corrugated  face.  Al- 
though the  men  doing  this  work  were  pro- 
vided with  goggles  they  had  to  be  relieved 
at  short  intervals.  They  were  each  able 
to   chip   an   area   of   about   20,000   sq.   ft. 


SCANTLINGS  SUPPORT  FIRST  CORK  BOARD  LAYER  BUT  SECOND  SET  IS  SKEWERED  ON 


for  fine  aggregate  approach  much  more 
nearly  the  ideal  granulometric  analysis  than 
do  any  natural  sands. 

General  Summary 

A  new  material  is  herewith  proposed  for 
Portland  cement  concrete  consisting  of  four 
ingredients  instead  of  the  customary  three. 
These  four  are  (a)  coarse  aggregate;  (b) 
coarse  particles  of  the  fine  aggregate;  (c) 
very  fine  particles  of  the  fine  aggregate, 
which  are  to  be  mixed  independently  with 
the  cement;   (d)  cement. 


per  10-hr.  day.  The  ceilings  were  then 
washed  down  with  water  and  acid.  The 
Nonpareil  cork  boards,  made  by  the  Arm- 
.strong  Cork  Company,  are  each  12  in.  wide 
and  36  in.  long,  and  have  corrugations  in 
the  back.  Portland  cement  mortar  of  1:2 
mixture  using  sharp  torpedo  sand  is  ap- 
plied to  the  back  of  the  board  in  a  y2-in. 
layer,  and  the  board  pressed  against  the 
ceiling  and  held  there  for  72  hr.  by  a 
2  x  4-in.  prop,  a  strip  being  placed  length- 
wise of  the  cork  slab  to  support  it  the  whole 
length.    The  cork  boards  are  placed  in  two 
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layers  for  the  purpose  of  breaking  joints. 
The  second  set  is  secured  to  the  first  with 
six  %  X  6-in.  hickory  skewers  in  each 
board,  but  the  y2-in.  cement  mortar  coat  is 
not  omitted. 

The  round  columns  and  flared  heads  were 
covered  by  cutting  the  cork  board  in  3-in. 
strips  and  securing  the  "lagging"  by  wires. 
Partitions  of  brick  divide  the  rooms  into 
the  maximum  sizes  permitted  by  the  under- 
writers' regulations.  The  partitions  and  the 
floor  are  covered  in  the  same  manner  as 
the  ceiling,  but  over  the  top  floor  layer  is 
placed  a  concrete  wearing  surface  3  in. 
thick  in  the  center  of  the  room  and  4  in. 
at  the  sides  to  give  drainage. 

Four  rooms  of  100,000-cu.  ft.  storage  ca- 
pacity each  are  the  first  to  be  insulated  and 
are  to  be  used  as  the  sharp  freezers — that 
is,  the  temperature  will  be  maintained  at 
zero — hence  the  great  care  required  to  in- 
sulate every  exposed  surface,  even  the  col- 
umns. For  these  rooms  500,000  sq.  ft.  of 
cork  board  was  used  and  for  the  whole 
plant  3,000,000  sq.  ft.  will  be  required. 
Longitudinally  through  the  structure  is  a 
central  driveway.  Railroad  tracks  run  up 
to  Fourteenth  Street  and  from  that  street 
north  2V2-ton  electric  trucks  will  be  used 
to  handle  the  goods.  From  the  elevated 
tracks  elevators  are  to  be  installed  to  lower 
the  goods  directly  into  the  cold  storage 
rooms. 

The  Westerlin  &  Campbell  Company, 
Chicago,  are  installing  the  refrigerating 
machinery  for  the  Chicago  Cold  Storage 
Warehouse  Company,  lessees  from  the  ter- 
minal company.  The  Union  Insulating 
Company  is  doing  the  insulation  work. 


LocalOrganizations  Must  Lead 
in  Engineering  Publicity 

National  Societies  Are  Necessarily  Conservative — 

Their  Branches  in  Each  Community, 

However,  Should  Affiliate 

LOCAL  SOCIETIES,  it  was  contended 
by  A.  J.  Himes,  valuation  engineer  of 
the  New  York,  Chicago  &  St.  Louis  Rail- 
road, in  an  address  on  Nov.  9  before  the 
Cleveland  Engineering  Society,  can  by  suit- 
able publicity  strengthen  their  own  or- 
ganizations and  by  their  increasing  influ- 
ence and  power  arouse  interest  in  the  na- 
tional engineering  societies  and  stimulate 
their  growth.  Mr.  Himes  was  speaking  on 
the  "Future  of  the  Engineering  Profes- 
sion," and  felt  that  in  that  future  the  local 
engineering  society  is  to  play  a  very  large 
part.  For  that  reason  he  discussed  the 
means  of  increasing  the  influence  of  local 
bodies.  He  advocated,  first,  affiliation  be- 
tween local  branches  of  the  national  engi- 
neering societies  and,  then,  the  use  of  pub- 
licity methods  to  bring  home  to  the  public 
the  importance  of  the  work  of  the  engineer. 
The  following  paragraphs  from  his  ad- 
dress present  strikingly  the  important 
points  urged: 

Advertising 

Advertising  is  a  very  old,  conservative, 
well-tried,  respectable  and  successful  device 
for  .stimulating  business.  Is  it  less  fitting 
that  we  should  acquaint  the  public  with  the 
merits  of  our  wares  by  description  and  ex- 
planation in  print  than  that  we  should 
utilize  paper  and  ink  in  our  computations? 
Does  an  inventor  bury  his  product  in  the 
earth  less  perchance  some  poor  unfortunate 
shall  look  upon  it  and  be  saved?  What 
does  the  Bible  say  about  hiding  one's  light 


under  a  bushel?  It  is  a  barbarous  idea 
that,  locked  in  the  secrets  of  his  heart,  a 
man  should  take  with  him  to  the  grave 
knowledge  that  might  be  useful  to  his  sur- 
vivors. 

This  society  has  been  advertising  three 
years.  Look  at  the  record.  Does  it  pay? 
The  increase  of  membership  has  been  48.1 
per  cent.  The  increase  of  assets  has  been 
37.7  per  cent.  Have  we  suffered  in  prestige 
or  reputation? 

On  the  contrary.  The  eyes  of  the  coun- 
try are  upon  us,  watching  our  success  and 
eagerly  seeking  to  imitate  it. 

Assuming  it  is  agreed  by  the  profession 
to  advertise,  we  arrive  immediately  at  the 


add  greatly  to  the  power  and  influence  of 
the  national  societies.  If  it  were  possible  to 
combine  all  national  societies  in  a  single  or- 
ganization that  in  matters  of  legislation 
and  public  policy  would  represent  the  whole 
profession,  the  ideal  condition  of  strength 
might  thus  be  attained. 


Street  Flooding  Prevented  by  Wide 
Storm-Sewer  Intakes 

THE  PROBLEM  of  handling  large  vol- 
umes of  storm  water  in  street  gutters 
without  flooding  the  crossing  for  pedes- 
trians has  been  solved  in  Pasadena,  Cal.,  by 


SEWER   INTAKE   THAT   LEAVES   CROSSINGS    HIGH    AND   DRY 


practical  question  of  intersociety  relations. 
There  must  be  co-operation. 

Co-Operation 

The  public  does  not  quickly  sense  the  fine 
distinctions  between  engineers  of  different 
kinds  and  grades.  It  has  neither  patience 
nor  ability  to  differentiate  their  needs.  In 
their  relations  to  the  public  all  engineers 
should  stand  together.  For  this  reason  it  is 
well  that  the  local  society  should,  within  its 
field,  marshal  the  full  strength  of  the 
whole  profession.  Its  local  standing  will  be 
higher.  Its  interests  will  receive  greater 
attention  and  consideration  than  would  be 
possible  if  it  were  broken  into  several  units 
representing  different  branches  of  engi- 
neering. 

The  preparation  and  utilization  of  adver- 
tising matter  is  so  laborious  and  expensive 
that  matter  once  prepared  should  be  avail- 
able everywhere.  In  this  way,  if  all  local 
societies  were  interested,  the  unit  cost 
would  be  a  minimum. 

The  national  societies  do  not  seem  to 
be  in  a  condition  to  join  in  such  an  under- 
taking. They  are  ultra-conservative,  and 
not  inclined  to  coalesce.  The  function 
which  they  have  filled  so  well  in  the  past,  of 
stimulating  the  publication  of  papers  and 
their  discussion  and  of  conducting  engineer- 
ing investigations,  is  of  prime  importance 
and  should  be  continued.  As  organizations 
there  is  small  hope  of  aid  from  them  in 
publicity  affairs. 

The  increase  of  membership  in  local  so- 
cieties consequent  upon  a  publicity  cam- 
paign would  undoubtedly  increase  the  in- 
terest in  national  societies  and  stimulate 
their  growth.  For  stability  the  growth 
must  be  from  the  bottom  up,  and  a  more 
lively   local   interest  in   engineering  would 


the  use  of  long  sewer  intakes  located  in  the 
curb  adjacent  to  the  street  intersections. 
As  shown  in  the  accompanying  illustration, 
the  intakes  are  made  30  ft.  long,  with  a 
9-in.  opening.  The  sidewalk  slab  over  the 
intake  is  of  reinforced  concrete,  3  in.  thick 
and  supported  at  the  curb  line  on  two  steel 
struts.  ■    " 

The  normal  flow  line  of  the  gutter  is 
lowered  3  in.  and  at  the  end  of  the  intake 
away  from  the  street  intersection  this  dif- 
ference in  elevation  is  taken  up  in  a  length 
of  6  ft.  At  the  crossing  end,  on  the  other 
hand,  the  gutter  level  is  raised  to  within 
2  in.  of  the  sidewalk  level  at  the  point 
where  pedestrians  cross.  This  affords  a 
smooth  intersection  and  a  "high  and  dry" 
crossing,  even  in  times  of  heavy  storms. 

The  intakes  were  designed  by  R.  V. 
Orbison,  city  engineer  of  Pasadena. 


A  Census  of  Pedestrian  Traffic  on 
State  Street,  Chicago,  recently  taken  by 
owners  of  the  newly  erected  Republic  office 
building  indicates  that  there  were  327,710 
people  passing  on  State  Street  in  one  week, 
and  nearly  200,000  on  Adams  Street.  The 
relative  number  of  men  and  women  were 
about  equally  divided  on  State  Street,  but 
on  Adams  Street  there  were  145,000  men. 
The  count  was  made  only  between  8  a.  m. 
and  6  p.  m.  and  was  limited  to  those  pass- 
ing along  the  sidewalk  adjoining  the  build- 
ing. As  this  comer  is  at  the  center  of  the 
seven  busiest  shopping  blocks  in  Chicago 
the  figures  may  be  of  value  to  engineers 
and  contractors  contemplating  any  construc- 
tion which  would  interfere  with  this  week- 
day State  Street  stream  of  from  50,000  to 
60,000  persons.  On  Sunday  the  number 
dropped  to  about  5500  on  both  streets. 
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Powers  and  Duties  of  the  City 
Manager  Defined 

H.  M.  Waitc  Epitomizes  Principles  and  Relations 

with  the  Public  at  the  City  Managers' 

Ccnventiaa  at  Dayton 

THAT  cities  will  be  governed  precisely 
as  well  as  citizens  deserve  and  desire, 
and  that  the  city-manager  form  of  govern- 
ment is  the  nearest  approach  yet  attempted 
to  the  ideal  government  are  two  of  the 
principles  laid  down  by  H.  M.  Waite,  city 
manager  of  Da>'ton,  at  the  second  City 
Managers'  Convention  held  Nov.  15  to  17 
in  that  city.  Other  terse,  almost  epigram- 
matic terms  used  by  this  engineer  now 
holding  the  highest  executive  position  in 
Dayton  are  given  here,  because  they  seem 
to  indicate  the  frame  of  mind  the  engineer 
must  develop  if  he  is  to  hold  successfully  a 
similar  position. 

Any  step  toward  a  more  centralized  gov- 
ernment is  an  improvement.  Successful 
government  must  have  the  continued  sup- 
port of  the  majority.  Good  government  can 
advance  and  improve  only  so  far  as  the  ma- 
jority of  the  citizenship  is  able  to  appre- 
ciate and  understand  it.  Therefore,  the 
ideal  government  can  be  approximated  as 
nearly  as  the  majority  of  the  people  is  able 
to  appreciate  and  understand  it. 

The  rivalry  of  communities  may  lead  to 
the  acceptance  of  a  government  of  too  cen- 
tralized a  form  to  be  appreciated  by  the 
citizenship.  Each  community  should  ap- 
proach the  ideal  only  so  far  as  the  local 
conditions  make  it  desirable.  Each  step 
toward  centralization  of  authority  will  bring 
improvements  in  government  and  thus  the 
citizens  will  be  gradually  prepared  for  the 
ideal.  The  ideal,  however,  should  never  be 
accepted  until  the  large  majority  of  the  citi- 
zenship is  ready  to  eliminate  partisan  poli- 
tics from  their  municipal  affairs,  and  keep 
it  eliminated. 

Men  of  large  affairs  demand  broad  au- 
thority. Broad  lines  of  authority  develop 
and  attract  capable  executives.  Broad  au- 
thority carries  responsibility.  Responsi- 
bility attracts  executives  and  imposes  on 
them  caution.  Executives  with  broad  au- 
thority, and  using  caution,  accomplish 
results. 

Communities  that,  for  any  reason,  can- 
not give  broad  authority  to  the  executive, 
are  not  ready  for  the  ideal  and  should  ac- 
cept a  more  modified  centralized  authority — 
and  not  call  it  a  city-manager  form.  The 
executive  in  the  ideal  government  should 
have  full  authority  in  the  administration  of 
government  and  be  held  responsible  for  it. 
Lack  of  authority  permits  excuses  and  ex- 
planations, but  clean-cut  authority  gets 
clean-cut  men  and  clean-cut  results.  To 
get  the  maximum  power  and  efficiency  from 
the  city  manager  he  must  be  given  the 
maximum  authority. 


The  California  Railroad  Commission 
between  March  23,  1912,  and  May  31,  1915, 
authorized  the  issue  of  public  utility  secur- 
ities to  the  amount  of  $426,983,980.  A  large 
part  of  the  securities  thus  authorized  were 
for  refunding  purposes,  but  the  total 
amount  authorized  for  the  construction  of 
additions  and  betterments  has  amounted  in 
this  period  to  $239,790,155.  The  invest- 
ment which  has  been  made  in  California  as 
the  result  of  these  issues  is  greater  than 
the  investment  made  by  public  utilities  dur- 
ing any  other  corresponding  period  in  the 
history  of  the  State. 


TUli    li    AN    EXAMPLE    OF    A    ROLLED    ROADBED    WELL    SHAPED 


Experiment  with  Gravel  Roads  in  Iowa 

T.  R.  Agg  Tells  Details  of  Preparing  Roadbed,  of  Rolling,  of  Re- 
moving Waves  in  Gravel,  and  of  Necessity  for  Early  Maintenance 


IOWA  has  been  experimenting  this  sum- 
mer with  gravel  roads  and  in  the  Novem- 
ber Service  Bulletin  of  the  State  Highway 
Commission,  T.  R.  Agg,  professor  of  high- 
way engineering  of  the  Iowa  Engineering 
Experiment  Station,  recounts  the  methods 
used  and  the  results  obtained  as  follows: 

While  the  season  was  an  exceedingly  bad 
one  for  construction  work,  it  being  almost 
impossible  to  secure  strictly  high-class  re- 
sults, neverthless  it  is  believed  that  the 
general  method  followed  will  prove  entirely 
satisfactory  for  most  Iowa  graveled  roads. 

While  it  is  highly  desirable  to  secure  a 
gravel  containing  about  60  per  cent  of  ma- 
terial retained  on  a  %-in.  screen  and  hav- 
ing from  15  to  20  per  cent  of  clay  binder 
mixed  with  it,  the  summer's  experience  in- 
dicates that  a  good  road  can  be  built  with 
any  kind  of  gravel  if  it  be  properly  handled. 
On  the  Fort  Dodge  road,  carrying  success- 
fully the  exceedingly  heavy  traffic  of  the 
Hawkeye  highway,  the  gravel  consisted  of 
pebbles  ranging  from  1/2  in.  in  size  down 
to  fine  clay.  The  clay  content  was  about 
20  per  cent  and  only  about  40  per  cent  of 
the  material  was  retained  on  the  %-in. 
screen.  The  pebbles  were  of  good,  hard 
durable  material,  and  the  clay  was  thor- 
oughly mixed  with  the  sand. 

On  the  Spirit  Lake  work,  several  differ- 
ent supplies  of  gravel  were  drawn  upon. 
Some  of  the  material  was  exceedingly 
coarse,  contained  pebbles  up  to  3  in.  or  more 
in  size  and  was  deficient  in  bonding 
material.  Other  material  that  was  used 
ranged  from  about  2  in.  down,  was  fairly 
well  graded  and  contained  about  15  per 
cent  of  bonding  material. 

At  Rockwell  City  an  exceedingly  variable 
local  deposit  was  used.  The  gravel  con- 
tained at  least  60  per  cent  of  sand  and  20 
to  25  per  cent  of  clay. 

Whatever  the  character  of  the  material 
happens  to  be,  good  results  can  be  obtained 
if  care  be  exercised  in  securing  uniform 
mixing  of  the  materials  on  the  road  so 
that  the  layer  will  be  homogeneous  in 
character  and  will,  therefore,  wear  uni- 
formly. It  is  also  important  to  rake  out 
the  larger  stones  and  put  them  in  the  bot- 
tom layer.  This  was  particularly  noticeable 
on  the  Spirit  Lake  work.    On  some  of  the 


older  roads  in  that  vicinity,  the  surface  was 
exceedingly  rough,  due  to  a  lack  of  uniform- 
ity in  the  gravel,  and  particularly  to  the 
presence  of  stones  larger  than  2  in.  in  diam- 
eter. It  is  believed  that  no  stones  larger 
than  will  pass  a  2-in.  ring  should  be  used 
for  the  wearing  course  of  a  graveled  road. 
If  the  gravel  is  deficient  in  binder,  clay  or 
loam  from  alongside  the  road  can  be  added 
to  the  surface  and  harrowed  in,  but  care 
should  be  taken  not  to  use  too  much  binder. 

Preparation  of  Roadbed 

In  shaping  the  trench  for  the  lower 
course  several  methods  were  tried  out,  some 
of  which  did  not  prove  to  be  very  satisfac- 
tory. The  elevating  grader  with  a  short 
horizontal  apron,  was  used  for  a  few  days 
and  apparently  will  prove  to  be  very  satis- 
factory for  this  class  of  work.  The  ma- 
terial which  was  excavated  in  forming  the 
trench  for  the  lower  course  was  delivered 
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by  the  apron  far  enough  out  at  the  side  to 
form  the  shoulders  for  the  upper  course. 
Unfortunately,  the  machine  that  was  being 
tried  out  broke  down  before  conclusive  ideas 
had  been  arrived  at  as  to  the  exact  manipu- 
lations necessary  to  complete  a  roadbed  by 
this  method.  Later,  the  trench  for  the 
lower  course  was  plowed  by  means  of  the 
tractor  and  a  heavy  road  plow,  and  the  ma- 
terial thus  loosened  was  graded  out  to  form 
shoulders  for  the  upper  course  by  means  of 
a  blade  grader.  This  method  did  not  prove 
to  be  very  satisfactory,  because  the  tractor 
repacked  the  material  that  had  been  loosened 
during  the  plowing,  and  it  was  difficult  to 
finish  the  grading  without  additional  plow- 
ing. At  another  place,  the  heavy  scarifier 
was  used  to  loosen  the  road  surface,  and 
after  it  had  made  a  few  rounds,  the  loos- 
ened material  was  graded  out  with  a  blade 
grader  for  shoulders.  Probably  the  follow- 
ing  methods   can    be   used    satisfactorily: 

1.  Elevating  grader  with  horizontal  apron. 

2.  Scarifier  and  blade  grader.  3.  Road 
plow  and  blade  grader,  if  each  furrow  is 
graded  out  as  soon  as  plowed. 

Rolling  the  Roadbed 

After  the  roadbed  has  been  shaped  it  is 
thoroughly  rolled  with  a  roller  weighing 
at  least  10  tons.  The  purpose  of  the  roll- 
ing is  twofold:  1.  To  compact  and  seal 
the  roadbed  so  as  to  make  it  as  nearly 
waterproof  as  possible.  2.  To  develop  any 
fundamental  weaknesses  in  the  foundation 
if  such  exist.  These  latter  will  be  evident 
by  spongy  places  that  will  not  compact. 
When  such  places  exist  before  the  gravel 
is  placed  and  are  not  discovered  the  gravel 
road  will  eventually  develop  a  depression 
at  this  point.  Probably  it  will  cut  through. 
The  cause  of  spongy  places  is  usually  water, 
either  held  in  a  pocket  surrounded  by  im- 
pervious clay,  or  underground  water  flow- 
ing near  the  surface.  In  any  case  it  is 
important  to  discover  the  presence  of  poor 
foundations  before  the  gravel  is  placed  and 
to  take  whatever  measures  are  necessary  to 
correct  the  condition  before  placing  the 
surface. 

Experience  has  shown  conclusively  that 
one  cannot   regularly   compact   a   layer  of 
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gravel  that  is  more  than  6  in.  thick.  For 
that  reason  a  gravel  road  should  be  con- 
structed in  two  layers,  each  of  which  will 
be  about  6  in.  thick  before  compacting. 
When  the  road  is  built  to  the  Iowa  High- 
way Commission  standard  the  lower  course 
will  be  8  ft.  wide. 

In  order  to  get  just  the  right  amount  of 
material  in  the  roadbed  the  wagon  should  be 
measured  and  the  distance  should  be  com- 
puted. The  dumper  should  then  be  given 
a  stick  of  the  length  that  a  load  should 
spread  or  should  be  given  a  cord  of  the 
right  length  with  a  stake  at  each  end.  If 
the  loads  are  dumped  the  right  distance 
apart  spreading  is  considerably  easier  and 
when  completed  the  builder  is  assured  that 
he  has  the  proper  thickness  of  gravel.  The 
spreading  may  be  done  with  shovels  or  with 
rakes  as  fast  as  the  loads  are  dumped.  But 
if  the  hauling  is  being  done  by  a  large  force 
it  may  be  more  convenient  to  dump  a  num- 
ber of  loads  of  gravel  and  then  spread  them 
with  a  blade  grader.  For  this  work  a  light 
grader  that  can  readily  be  •  drawn  by  two 
horses  is  better  than  a  heavier  machine. 

Harrowing  Mixes  Material  Evenly 

After  the  gravel  has  been  spread  it  should 
be  thoroughly  harrowed  to  evenly  mix  the 
material.  Everyone  knows  that  the  ordi- 
nary gravel  is  exceedingly  variable  in  com- 
position, and  that  even  material  hauled 
from  a  single  pit  will  vary  from  load  to 
load.  If,  however,  the  material  in  the  road 
is  thoroughly  stirred  up  a  sufficiently  uni- 
form texture  can  be  secured  to  give  reason- 
able uniform  wearing  qualities.  The  har- 
rowing has  another  important  function,  that 
is,  to  distribute  thoroughly  the  bonding  ma- 
terial through  the  mass.  This  bonding 
material  is  often  clay  from  the  overburden, 
or  from  dirty  gravel,  that  is  mixed  with 
the  better  material.  Sometimes  it  is  clay 
that  is  thrown  upon  the  surface  from 
alongside  the  road. 

The  most  satisfactory  harrow  is  one  that 
is  made  of  l^-in.  round  iron,  spaced  about 
6  in.  apart  and  extending  8  in.  below  the 
frame.  The  harrow  is  arranged  to  be  drawn 
by  one  corner  and  weighs  about  250  to  300 


lb.  The  teeth  must  be  long  enough  to  stir 
thoroughly  the  entire  thickness  of  the  layer. 

After  the  gravel  has  been  spread  and 
harrowed  it  is  rolled  once  over.  At  this 
stage  it  will  have  a  wavy  appearance  due 
to  the  fact  that  in  spite  of  the  utmost  care 
there  is  a  lack  of  uniformity  in  the  spread- 
ing and  some  difference  in  the  density  of 
the  layer  of  gravel.  The  blade  grader  is 
run  over  the  surface  dragging  the  high 
spots  and  depositing  the  material  in  the  low 
places.  Two  or  three  rounds  are  necessary 
to  produce  the  desired  uniformity.  It  is 
important,  however,  to  take  very  light  cuts 
with  the  grader,  dragging  only  a  small 
amount  of  material  along  the  surface.  When 
once  the  blade  is  set  it  should  not  be  shifted 
again  during  the  round,  otherwise  addi- 
tional uneven  places  will  be  formed.  The 
roller  is  then  run  over  the  surface  for  an- 
other round  or  two  and  the  grader  again 
used  to  smooth  the  inequalities.  On  the 
work  done  during  the  past  summer  it  was 
usually  found  necessary  to  repeat  this  op- 
eration four  or  five  times.  But  this  was  due 
to  the  unusual  weather  conditions  which 
made  it  impossible  to  secure  as  favorable  a 
foundation  as  would  ordinarily  be  the  case. 
Probably  during  an  average  season,  three 
times  over  with  the  grader  between  rolling 
will  be  enough. 

The  important  thing  is  to  get  the  gravel 
so  well  spread  that  it  rolls  down  uniformly. 
As  soon  as  this  stage  is  reached  the  roll- 
ing is  carried  on  continuously  until  the 
layer  is  thoroughly  compacted.  If  the 
gravel  has  been  placed  during  dry  weather 
and  continues  to  dry  out  after  being  placed 
on  the  roadway  it  is  useless  to  attempt  to 
compact  it  with  a  roller  or  by  any  other 
means.  It  should  be  kept  in  shape  by  fre- 
quent trips  with  the  grader  until  a  rain 
wets  it  sufficiently  to  permit  rolling.  This 
may  be  a  considerable  time  at  certain  sea- 
sons of  the  year,  but  if  the  gravel  has  been 
spread  between  suitable  earth  shoulders  the 
traffic  cannot  spread  it  out  over  the  road- 
way and  waste  it  during  the  period  when  it 
is  too  dry  to  pack.  When  it  does  receive 
enough  water  to  pack  properly  the  roller 
will  finish  many  feet  of  road  a  day.  Dur- 
ing the  period  when  the  road  is  being  kept 
in  shape  the  grader  should  be  used  in  pref- 
erence to  the  drag.  The  drag  has  a  ten- 
dency to  increase  the  waviness  of  the  sur- 
face unless  provided  with  runners. 

Early  Maintenance  Prevents  Ruts 

No  matter  how  carefully  a  gravel  road 
has  been  built  it  will  not  be  possible  to 
produce  the  stability  and  density  of  texture 
that  would  result  from  years  of  traffic.  Dur- 
ing the  first  year  especially  traffic  will  have 
a  tendency  to  form  ruts  or  depressions  in 
the  road  surface.  Unless  these  are  taken 
care  of  immediately  upon  their  appearance 
they  are  liable  to  become  a  permanent  fea- 
ture of  the  surface.  As  the  gravel  gradu- 
ally seasons  it  becomes  increasingly  diffi- 
cult to  remove  depressions  or  ruts  and  the 
economical  thing  is  to  prevent  the  forma- 
tion of  them.  This  is  best  accomplished  by 
an  occasional  trip  with  a  light  blade  grader 
until  the  road  reaches  that  stage  where  the 
blade  will  not  touch  the  surface.  After  that 
the  plank  or  split  log  drag  should  be  used. 
The  drag  will  not  shave  the  surface  but 
will  collect  a  little  loose  material  as  it  moves 
along,  and  this  will  be  sufficient  to  fill  the 
small  ruts  and  depressions  that  may  have 
formed.  It  should  be  expected  that  during 
the  first  year  the  road  will  need  constant 
attention.    After  that  time  it  will  need  oc- 
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cawional  maintenance  so  long  as  it  will  be 
used. 

Man}-  miles  of  gravel  road  have  been  in- 
spected during  the  past  season  that  were 
really  dangerous  for  automobile  travel  be- 
cause of  the  excessive  cross  slope.  The 
travel  had  been  placed  on  an  earth  road 
surface  which  was  itself  crowned  too  highly. 
The  yniTd  added  another  8  or  10  in.  to  the 
crown  and  no  shoulders  were  brought  up  to 
the  edge  of  the  gravel.  These  roads  were 
comfortable  enough  to  travel  so  long  as  the 
car  was  straddling  the  crown  of  the  road. 
But  if  compelled  to  turn  off  to  the  side  it 
was  not  only  ver>-  uncomfortable  to  travel 
bat  positively  dangerous  when  the  earth 
aide  road  was  wet. 

From  the  cost  data  obtained  at  Fort 
Dodge  and  on  the  part  of  the  other  experi- 
mental roads  not  yet  completed,  it  is  be- 
lieved that  serviceable  double-track  gravel 
road  can  be  constructed  for  $2,500  per  mile, 
where  the  haul  for  gravel  does  not  exceed  2 
miles  and  where  gravel  can  be  obtained  at 
not  to  exceed  50  cents  per  yard. 


Publicity  Necessary  for  City 
Manager  Success 

Topic  Received  More  Attention  at  Dayton  than 

Any  Other  Subject — Managers  Declare  It 

Their  Greatest  Problem 

UNLESS  constantly  supported  by  the 
public  the  city-manager  form  of  gov- 
ernment is  in  grave  danger  of  failure  be- 
cause of  its  vulnerability  to  attack  by  poli- 
ticians. Its  "raison  d'etre"  is  the  higher 
efficiency  theoretically  obtainable  under 
concentrated  control.  Yet  that  control  nec- 
essarily centers  on  a  single  individual  all 
the  criticism  and  complaints  that  can  arise 
in  the  manifold  activities  of  a  city.  Con- 
sequently the  city  manager  needs  to  secure 
the  greatest  possible  publicity  for  his  ac- 
tions and  policy,  for  only  the  truth  can 
furnish  an  adequate  defense  against  attack. 
For  these  reasons  publicity  received  more 
attention  at  the  convention  of  the  City 
Managers'  Association  in  Dayton  last  week 
than  any  other  one  subject.  The  principal 
paper  on  the  topic — describing  the  publicity 
policy  at  St.  Augustine,  Fla. — was  read  by 
Winton  Miller,  city  manager  of  that  place. 
The  following  paragraphs  give  the  main 
points  of  his  paper. 

Quality  of  PuBLicinr  Matter 

All  publicity  matter  given  out  must  be 
dignified,  clear,  concise.  Although  prom- 
ises should  not  be  made  where  it  is  possible 
to  avoid  making  them,  it  is  well  to  take  the 
public  into  confidence  in  all  matters  per- 
taining to  public  policy,  so  as  to  get  before 
the  citizens  proposed  plans  and  activities 
and  to  give  the  administration  a  line  on 
the  sentiment  of  the  community  with  re- 
gard to  them. 

Many  officials  do  not  have  a  knowledge 
of  news  value.  Appreciating  this  we  have 
followed  the  practice  established  in  Dayton 
of  having  all  correspondence  for  a  day  re- 
main in  an  open  file  bastket  in  each  office 
until  noon  of  the  following  day,  that  the 
representatives  of  the  press  may  read  all 
such  correspondence  and  thereby  tips.  The 
reporters  follow  up  these  tips  with  inter- 
views in  order  to  get  explanations  and  more 
detailed   information. 

OtJTsiDE  Agencies 

It  is  better,  too,  that  publicity  should 
come  from  other  than  official  sources  and 


it  is  essential  to  have  some  agency  pledged 
to  give  the  public  accurate,  unbiased  infor- 
mation regularly  as  to  the  activities  in  the 
City  Hall.  In  this  the  bureau  of  municipal 
research  is  most  valuable  in  cities  of  suffi- 
cient size  to  support  such  an  institution. 

Another  agency  is  the  organization  knovra 
as  the  Citizens'  Committee,  Good  Govern- 
ment Club,  Civic  Society,  or  what  you  will, 
devoted  to  the  principle  of  efficient  munic- 
ipal administration.  The  function  of  this 
organization  should  be,  first,  to  send  out 
through  the  press  or  by  pamphlets  material 
showing  how  the  city's  affairs  are  being 
handled. 

Municipal  exhibits  are  most  effective  in 
bringing  home  to  the  taxpayer  and  citizen 
the  advantages  of  the  new  form  of  gov- 
ernment, to  show  the  actual  advantages, 
particularly  of  the  new  functions  being 
taken  up  by  the  administration. 

The  second  function  of  the  citizens'  com- 
mittee is  that  of  maintaining  a  good-sized 
organization  of  workers  pledged  to  keep 
posted  on  civic  affairs,  so  as  to  keep  the 
community  spirit  up  to  a  point  that  will 
insure  the  maintenance  of  good  adminis- 
tration. 

Advisory  Boards 

As  a  means  of  getting  the  formal  co- 
operation and  advice  of  citizens,  of  assist- 
ing in  the  general  scheme  of  increasing 
confidence  in  the  government,  and  of  get- 
ting wider  publicity  for  the  details  of  the 
various  departments,  advisory  boards  have 
been  appointed  on  various  matters,  includ- 
ing finance  and  taxation,  waterworks  and 
fire,  park  and  public  land  beautification, 
city  planning,  and  garden  development  and 
playgrounds.  Each  department  with  which 
these  boards  come  in  contact  may  soon  de- 
mand increased  revenues  and  it  will  be 
necessary  to  give  the  public  reasons  for 
these  increased  demands.  The  personnel  of 
these  boards  affords  a  means  of  direct 
publicity. 

Personal  contact  is  a  strong  factor  not 
only  in  getting  before  the  people  matters  of 
interest  to  them,  but  of  keeping  down  to  a 
minimum  any  state  of  dissatisfaction  or 
unrest.  In  order  to  develop  the  personal 
factor  in  St.  Augustine,  Monday  night  of 
each  week  is  given  up  by  the  manager  to 
holding  "open  house"  for  receiving  citi- 
zens. In  this  St.  Augustine  is  not  a  pio- 
neer, as  the  manager  of  Springfield,  Ohio, 
was  the  first  to  establish  this  open-house 
policy  in  the  new  form  of  government. 
These  open  houses  have  been  most  bene- 
ficial. It  gives  the  citizen  a  more  direct 
voice  in  the  government.  It  places  him  in 
closer  contact  and  affords  a  better  acquaint- 
ance with  municipal  activities.  It  provides 
the  man  with  a  hobby  the  means  of  get- 
ting his  suggestions  directly  before  the 
officials.  It  gives  the  man  harboring  a 
complaint  a  chance  to  get  the  kick  out  of 
his  system.  It  gives  the  officials  a  closer 
line  on  what  is  going  on  around  the  town. 


Forty-six  States  now  have  commissions 
for  regulating  public  utilities,  according  to 
information  assembled  by  Louis  Roth  and 
published  in  the  New  York  Public  Service 
Record.  The  only  States  without  them  are 
Delaware  and  Utah.  The  oldest  existing 
commission  is  that  of  South  Carolina,  cre- 
ated in  1878;  the  youngest  is  that  of  Wyom- 
ing, e.stablished  this  year.  The  earliest 
railroad  commission  on  record  is  that  of 
New  Hampshire,  created  in  1844. 


How   Apportion   Costs   of 
Municipal  Improvements  ? 

Nelson    P.    Lewis   Discusses   Relative   Local   and 

General  Benefits  and  Proposes  Rule  Applicable 

to  New  or  Widened  Streets 

A  PHASE  of  city  planning  discussed  at 
some  length  by  Nelson  P.  Lewis,  chief 
engineer  of  the  Board  of  Estimate  and  Ap- 
portionment, New  York  City,  in  his  Inter- 
national Engineering  Congress  paper  on 
that  subject,  but  only  touched  upon  in  the 
abstracts  already  presented  in  this  journal 
(see  the  issues  of  Sept.  25,  page  382,  Oct. 
2,  page  415,  and  Nov.  13,  page  597)  is  that 
of  the  distribution  of  expense  for  various 
classes  of  municipal  improvements.  Some 
classes  he  would  assess  entirely  against  the 
abutting  owners.  Others  bring  general  as 
well  as  local  benefits,  and  should  be  assessed 
accordingly.  The  rule  he  proposes  for  new 
or  widened  streets  assumes  the  percentage 
of  local  benefit  to  depend  on  the  width  of 
the  street.  As  to  parks,  the  benefits  vary 
more  or  less  inversely  as  the  distance  there- 
from. The  following  are  Mr.  Lewis'  views 
substantially  as  he  expressed  them: 

If  the  property  in  the  neighborhood  of  a 
new  park,  public  building,  rapid-transit  line 
or  waterway  is  to  be  increased  in  value  by 
some  act  of  the  city,  and  if  the  owners  of 
this  property  are  to  be  enriched  by  this 
act,  is  it  fair  or  just  that  these  owners  shall 
contribute  no  more  per  unit  of  assessed 
value  than  do  the  owners  of  other  property 
more  slightly,  if  at  all,  affected?  To  de- 
termine the  precise  amount  of  benefit  will 
be  well  nigh  impossible,  but  the  recognition 
of  the  fact  of  the  benefit  and  of  the  obliga- 
tion to  pay  a  special  share  of  the  cost  in 
return  for  that  benefit  seems  only  a  ques- 
tion of  elementary  justice. 

Relative  Benefits  from  Street 
Changes 

In  the  case  of  local  streets,  the  purpose 
of  which  is  simply  to  furnish  light,  air  and 
access  to  the  abutting  property,  that  prop- 
erty could  fairly  be  required  to  pay  the  en- 
tire cost  of  the  acquisition  and  improve- 
ment of  the  street.  When  a  highway  is 
given  a  more  generous  width  in  the  expec- 
tation that  it  will  be  called  upon  to  accom- 
modate a  certain  amount  of  through  traffic, 
the  benefit  is  more  general,  and  the  assess- 
ment area  in  such  a  case  may  be  extended  to 
a  line  midway  between  it  and  the  next  street 
of  more  than  residential  width.  The  major 
part  of  the  expense  should,  however,  be  con- 
fined to  the  abutting  property,  so  that  the 
cost  to  it  shall  be  somewhat  more  than  that 
of  the  narrower  street.  In  the  case  of 
arterial  thoroughfares,  or  in  the  case  of  the 
first  street  to  be  opened  through  an  unde- 
veloped territory,  the  effect  of  which  will 
be  to  give  access  to  and  stimulate  the  de- 
velopment of  a  large  district,  the  area  of 
benefit  will  be  correspondingly  enlarged. 
Again,  in  the  case  of  thoroughfares  of  ex- 
ceptional width  which  it  is  proposed  to 
treat  as  boulevards  or  parkways,  the  entire 
city  or  metropolitan  district  will  be  sub- 
stantially benefited  and  should  bear  a  por- 
tion of  the  expense. 

In  the  case  of  street  widenings  or  the 
cutting  of  new  streets  through  built-up  sec- 
tions, the  local  benefit  is  less  marked, 
though  it  will  always  follow.  The  mere 
fact  that  a  widening  or  extension  is  re- 
quired to  accommodate  traffic  is  conclusive 
evidence  that  the  street  has  assumed  more 
than  local  importance.     The  width  of  the 
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road  as  widened  is  not  an  index  of  its  local 
or  general  importance.  There  may  be  cases 
where  the  opening  up  of  a  new  street  of  a 
width  commonly  given  to  local  streets  and 
extending  for  a  very  short  distance  would, 
on  account  of  its  strategic  position,  be  of 
great  general  and  of  little  local  benefit.  The 
relative  local,  district  or  general  benefit  re- 
sulting from  any  street  or  other  improve- 
ment can  be  determined  neither  by  its  di- 
mensions nor  its  cost.  An  improvement  in- 
volving the  expenditure  of  $1,000,000  in 
one  part  of  the  city  may  be  more  distinctly 
local  in  its  beneficial  effect  than  one  costing 
$50,000  in  another  section. 

Rule  Fixing  Local  Benefit 

While  no  definite  rule  can  be  adopted  to 
govern  the  distribution  of  assessments 
representing  the  local  district  or  general 
benefit,  it  should  be  possible  to  prescribe  a 
method  of  determining  the  amount  and  ex- 
tent of  the  local  benefit,  particularly  in  the 
case  of  new  streets,  boulevards  and  parks. 
Let  us  assume  that  60  ft.  is  the  maximum 
width  required  for  a  local  street.  Then 
the  entire  cost  of  acquiring  and  improving 
all  streets  60  ft.  or  less  in  width  may  prop- 
erly be  placed  upon  the  property  within  a 
half  block  on  either  side  of  the  street.  In 
the  case  of  wider  streets  that  proportion  of 
the  cost  represented  by  the  ratio  which  60 
ft.  plus  25  per  cent  of  the  excess  over  60  ft. 
bears  to  the  width  of  the  street  would  prob- 
ably be  an  equitable  proportion  to  assess 
upon  the  local  district.  Up  to  a  certain 
limit  property  fronting  a  wide  street  is 
more  valuable;  on  the  other  hand,  after  a 
street  reaches  a  certain  width  additional 
width  will  not  involve  additional  benefit. 
It  may  be  assumed  that  the  share  of  the 
expense  which  would  be  equivalent  to  pay- 
ing for  a  street  80  ft.  wide  should  repre- 
sent the  limit  of  local  assessment.  This 
limit  would  be  reached  under  the  proposed 
rule  when  the  street  becomes  140  ft.  wide. 
The  percentages  of  cost  which  would  be 
locally  assessed  would,  therefore,  be  as  fol- 
lows for  various  street  widths: 


Width,  feet,  Percentage, 

60   and   less 100 

70 89.3 

80 81.25 

90 75 

100 70 

150 53.3 

200 40 


In  the  case  of  street  widenings  involving 
the  destruction  of  buildings,  the  same  gen- 
eral principles  might  be  adopted  as  in  the 
case  of  new  streets,  but  they  should  apply 
to  the  land  values  only.  If  the  street  were 
less  than  60  ft.  wide  the  proportion  of  ex- 
pense for  the  additional  land  in  order  to 
make  it  60  ft.  would  be  assessed  upon  the 
half  block  on  each  side,  while  for  all  excess 
over  60  ft.  the  same  rule  already  proposed 
could  be  adopted.  For  instance,  if  a  street 
50  ft.  wide  were  to  be  widened  to  80  ft.,  in- 
volving the  acquisition  of  30  ft.  of  additional 
property,  the  first  10  ft.  required  to  make 
it  60  ft.  wide  and  25  per  cent  of  the  20  ft. 
over  60  ft.,  a  total  of  15  ft.,  or  one-half 
the  cost  of  the  additional  land  to  be  taken, 
might  be  assessed  locally,  the  expense  in- 
volved in  damage  to  buildings  being  in- 
cluded in  the  district  assessment  or  in  the 
general  assessment  if  the  improvement  is 
of  sufficient  importance  to  involve  general 
benefit. 

Park  Problem  More  Difficult 

In  the  case  of  parks  the  problem  is  more 
difficult,  the  amount  of  local  assessment  and 


the  extent  of  the  area  of  local  benefit  being 
determined  by  the  size  and  shape  of  the 
park  and  facility  of  access  to  it  from  other 
parts  of  the  city.  In  any  case,  no  rule 
should  be  adopted  until  it  has  been  care- 
fully tested,  and  has  demonstrated  that  the 
assessment  levied  in  accordance  with  it  will 
constantly  decrease  as  the  distance  from 
the  improvement  increases.  A  curve  to  de- 
termine the  distribution  of  the  assessment 
after  the  limits  of  the  district  have  been  de- 


cided has  been  proposed  by  Arthur  S. 
Tuttle,  deputy  chief  engineer  of  the  Board 
of  Estimate  and  Apportionment  of  New 
York  City,  in  accordance  with  which  about 
32.5  per  cent  of  the  assessment  would  be 
placed  upon  the  first  10  per  cent  of  the  dis- 
tance to  the  outer  limit  of  the  area  of  bene- 
fit, 55  per  cent  upon  the  first  25  per  cent 
and  80  per  cent  upon  the  district  extending 
halfway  to  the  outer  boundary  of  the  area 
of  benefit. 


Lift  Spans  Over  Arkansas  River  Designed   for 
Possible  Shifting  of  Channel 

Bridge  Near  Pine  Bluff,  Arkansas,    Contains   Unusual   Lifting 
Mechanism — Chains  Instead  of  Cables — Folding  Counterweight 


PROVISION  for  a  shifting  river  channel 
by  using  a  lift  span  and  five  other  truss 
spans  of  identical  design  to  make  possible 
future  transfer  of  the  towers  to  lift  any 
span  desired,  the  use  of  counterweight 
chains  of  special  design  instead  of  the  usual 
wire  cables,  and  the  adoption  of  a  folding 
cast-iron  counterweight  to  control  the  bal- 


for  the  railway  track,  a  10-ton  motor  truck 
or  100  lb.  per  square  foot  for  the  roadway 
floor,  and  50  lb.  per  square  foot  on  the 
roadways  for  the  trusses.  The  piers  were 
designed  for  Cooper's  E-45  loading  on  the 
railway  track  and  30  lb.  per  square  foot  on 
the  roadway.  The  impact  increments  were 
computed  by  the  following  formulas : 
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lift   span   over  ARKANSAS   RIVER   WITH   LINK   CHAINS   TO   COUNTERWEIGHTS 


ance  of  the  lift  span  and  chains  are  some 
of  the  unique  features  in  the  recently  com- 
pleted bridge  over  the  Arkansas  River  near 
Pine  Bluff,  Ark.  This  bridge,  which  is  a 
combined  railway  and  highway  structure, 
was  built  by  Jefferson  County,  Arkansas, 
and  crosses  the  Arkansas  River  about  41/2 
miles  upstream  from  Pine  Bluff.  It  was 
considered  advisable  to  provide  for  railway 
traffic  in  order  to  furnish  a  crossing  for  cer- 
tain proposed  railways,  none  of  which  have 
yet  been  built. 

The  bridge  is  approximately  3010  ft.  long, 
with  1610  ft.  of  steel  structure  and  1400  ft. 
of  timber  trestle.  The  steel  section  con- 
sists of  seven  riveted  spans,  six  of  which 
are  239  ft.  4  in.  center  to  center  of  end  pins, 
while  the  one  at  the  north  end  is  149  ft.  7 
in.  long.  The' six  long  spans  each  have  eight 
panels  and  the  short  span  has  five  panels, 
all  of  the  panels  being  29  ft.  11  in.  in  length. 

Loads  and  Allowable  Stresses 

The  live  loads  used  in  the  design  of  the 
superstructure  were  Cooper's  E-50  loading 


For  railway  loads 
/  = 


800 


800  -f  L  +  L'/lOO 
and  for  highway  loads 
300 


800  +  ^-4-  L'/lOO 
where  /  is  the  impact  increment,  and  L  the 
loaded  length  in  feet. 

The  allowable  working  stresses  were 
specified  according  to  usual  practice,  except 
that  17,000  lb.  per  square  inch  was  allowed 
for  eyebars  and  laterals  in  tension,  12,000 
for  floorbeam  hangers,  and  16,500  for  the 
extreme  fiber  stress  of  plate-girder  flanges 
when  computed  by  the  moment  of  inertia 
method.  Built  members  having  lacing  bars 
were  allowed  a  unit  stress  of  14,000  — 
eOJ/n  or  less  than  the  16,000  — 70J/r  used 
for  stocky  members  with  solid  web  dia- 
phragms. Jaw  plates  or  forked  ends  of 
compression  members  were  allowed  10,000 
—  300//^,  the  value  l/t  not  to  exceed  16. 

The  channel  of  the  Arkansas  River  is  lia- 
ble to  shift  at  any  time.  At  the  Cotton  Belt 
bridge,  a  few  miles  below  Pine  Bluff,  the 
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channel  shifted  from  one  side  of  the  river 
to  the  other,  necessitating  the  construction 
of  a  new  swing  span,  so  that  the  bridge 
now  has  two  swing  spans.  It  was  therefore 
considered  desirable  in  this  case  to  use  a 
type  of  construction  such  that  the  movable 
span  could  be  shifted  to  any  part  of  the 
bridge  in  case  of  a  change  of  the  location  of 
the  channel.  This  requirement,  it  was 
thought,  would  be  best  met  by  the  use  of  a 
vertical  lift  type  of  movable  span. 

The  War  Department  required  a  clear 
channel  of  225  ft.  between  piers  and  a  ver- 
tical clearance  above  high  water  of  60  ft. 
when  the  lift  span  is  raised  to  full  height. 
This  fixed  the  span  length  at  239  ft.  4  in. 
The  channel  at  present  is  near  the  north 
bank,  and  the  five  spans  to  the  south  of  the 
channel  spans  were  also  made  of  the  same 
length. 

All  Trusses  Auke 

The  lift  span,  of  course,  acte  as  a  simple 
span  under  live  load,  and  the  members  are 
stressed  precisely  the  same  as  the  corre- 
sponding members  in  the  other  spans,  ex- 
cept that  they  carry  a  small  additional  stress 
due  to  the  operator's  house  and  weight  of 
machinery.  The  trusses  of  all  six  spans 
were  made  alike  to  provide  for  this  extra 
loading  in  case  some  other  span  should  be 
converted  into  a  lift  span.  In  case  it  is 
necessary  to  change  the  location  of  the 
movable  span,  the  towers,  counterweights 
and  operating  machinery  will  be  moved  to 
the  desired  point,  holes  being  provided  in 
all  spans  for  this  purpose. 

The  weight  of  the  lift  span  is  counter- 
balanced by  concrete  counterweights  at- 
tached to  the  span  by  means  of  steel  chains 
passing  over  cast-steel  sheaves  or  drums 
at  the  tops  of  the  towers.  Hence  the  shoes 
at  the  ends  of  the  lift  span  carry  no  dead 
load,  the  weight  of  half  the  span  being 
transferred  to  the  two  columns  of  a  tower. 
Since  one  of  the  counterweights  weighs  the 
same  as  half  the  span,  the  total  dead  load 
at  the  top  of  the  tower  is  equal  approxi- 


mately to  the  weight  of  the  span,  which  is 
610  tons.  Consequently  the  shoes  of  the 
tower,  which  must  be  fixed,  carry  a  much 
heavier  load  than  the  other  shoes. 

Design  of  Shoes  to  Allow  Conversion 

In  each  span  there  is  a  fixed  end  and  a 
movable  end,  so  that  in  case  of  the  conver- 
sion of  another  span  into  a  lift  span  it  will 
be  necessary  to  change  two  roller  shoes  into 
fixed  shoes  and  vice  versa.  The  shoes  are 
so  designed  that  the  rollers  may  be  removed 
and  a  steel  casting  of  the  same  depth  in- 
serted. Each  roller  nest  consists  of  seven 
8-in.  rollers,  which  have  a  2'/2-in-  groove 
at  top  and  bottom  in  which  fit  longitudinal 
lugs  on  the  shoes  and  bedplates.  In  the 
case  of  the  lift  span,  this  lug  in  descending 
might  strike  the  edge  of  the  groove  and 
thus  prevent  the  span  seating  properly.  For 
this  reason  the  lug  at  the  base  of  the  shoe 
is  made  removable  and  is  omitted  in  the 
lift  span. 

Both  the  fixed  and  the  expansion  shoes 
of  the  lift  span  are  carried  up  with  the  span. 
The  rollers  are  left  on  the  base  or  pedestal, 
and  are  kept  approximately  vertical  by 
means  of  two  coil  springs  attached  to  the 
top  of  the  middle  roller  at  one  end.  These 
springs  are  attached  to  the  ribs  of  the  cast- 
iron  base  in  such  a  manner  that  they  pull  in 
opposite  directions,  thus  keeping  the  rollers 
upright. 

In  order  to  provide  for  the  heavy  load 
transmitted  by  the  tower  columns  at  the 
ends  of  the  adjacent  trusses,  steel  castings 
are  used  between  the  end  gusset  plates. 
These  castings  are  riveted  to  the  gusset 
plates  so  as  to  transmit  the  reactions  of  the 
trusses  to  the  shoes,  and  the  loads  from  the 
tower  columns  are  transmitted  directly 
through  them  to  the  end  pins.  These  cast- 
ings are  provided  at  all  the  end  pins,  since 
it  is  not  known  what  shoes  will  be  called 
upon  to  support  the  tower  load. 

The  lift  span  is  provided  with  guides  to 
insure  its  proper  position  while  ascending 
and  descending.    To  special  end  struts  are 
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SPAN   LIFTED  TO    HIGHEST   POSITION 

attached,  by  means  of  turned  bolts,  steel 
castings  projecting  into  the  rectangular 
space  formed  by  the  web  and  flanges  of  the 
14-in.  Bethlehem  H-section  of  the  tower 
posts  and  the  flange  angles  riveted  to  the 
inside  of  the  22-in.  side  plates.  At  the  fixed 
end  of  the  span  each  of  these  steel  castings 
has  two  longitudinal  rollers,  and  one  trans- 
verse roller  on  its  center  line  beveled  to  suit 
the  inclination  of  the  under  side  of  the 
flange  of  the  H-section.  Thus  the  span  is 
effectually  guided  both  longitudinally  and 
transversely.  At  the  expansion  end  of  the 
span  the  two  longitudinal  rollers  are 
omitted  so  as  to  provide  for  the  expansion 
and  contraction.  The  rollers  are  designed 
so  as  to  be  easily  removable. 

The  lift  span  when  in  position  for  carry- 
ing traflSc  is  practically  suspended  in  the 
air,  since  the  shoes  carry  only  the  live  load. 
In  order  to  resist  the  longitudinal  thrusts 
due  to  braked  trains,  two  castings  are  pro- 
vided, one  attached  to  the  tower  post  and 
the  other  to  the  lift  span.  The  casting  at- 
tached to  the  lift  span  has  a  tongue  which 
engages  a  recess  in  the  other,  preventing 
the  longitudinal  movement  of  the  span. 

In  order  to  center  the  span  transversely 
there  is  attached  to  the  middle  of  each  end 
floorbeam  of  the  lift  span  a  casting  with  a 
tongue  which  engages  a  recess  in  another 
casting  carried  on  a  steel  frame  attached 
to  the  pier.  This  device  also  serves  to  carry 
the  transverse  wind  load  to  the  pier,  since 
it  would  be  difficult  to  carry  this  load 
through  the  shoes. 

Counterweight  Chain 

Perhaps  the  most  interesting  feature  of 
the  design  is  the  counterweight  chain  used 
to  support  the  span.  Other  vertical  lift 
bridges  are  supported  by  means  of  wire 
ropes  at  each  corner  of  the  span  attached 
to  a  series  of  horizontal  equalizing  levers 
for  the  purpose  of  insuring  equal  stress  in 
all  the  ropes.  There  are  a  number  of  ob- 
jections to  this  type  of  construction,  and  it' 
was  thought  that  the  use  of  flat  link  chains 
would  be  preferable  to  wire  rope. 

These  chains  are  built  up  of  short  links 
or  bars  connected  by  means  of  3y2-in.  pins. 
The  radius  of  the  drum  at  the  pitch  line  of 
the  chain  is  4  ft.  31/2  in.,  and  the  links  run- 
ning over  it  are  about  1  ft.  8  in.  long,  center 
to  center  of  pin  holes.  The  set  of  links 
between  pins  are  made  alternately  rotatable 
and  non-rotatable,  with  three  rotatable  links 
in  each  section.  The  heads  are  forged  to  a 
thickness  of  4%   in.  so  as  to  reduce  the 
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DETAILS  OF  ROLLER  GUIDES 


bearing  on  the  pins  to  6000  lb.  per  square 
inch.  These  rotatable  links  are  provided 
with  bronze  bushings  V2  in.  thick.  In  each 
set  of  non-rotatable  links  there  are  two  in- 
side links  and  two  outside  links.  The  pins 
project  somewhat  beyond  the  outside  links 
and  are  provided  in  each  end  with  a  dia- 
metrical hole  in  which  is  inserted  a  IVi-in. 
keeper  bar,  which  is  bolted  to  the  center  of 
the  outside  non-rotatable  link.  The  pur- 
pose of  the  keeper  bar  is  to  prevent  the 
rotation  of  the  pins  with  respect  to  the  non- 
rotatable  link  and  compel  the  rotation  to 
take  place  in  the  enlarged  heads  of  the 
rotatable  links. 

No  provision  was  made  for  lubrication; 
since  the  operation  of  such  bridges  is  rather 
infrequent,  it  is  believed  that  very  little 
wear  will  occur.  Even  if  considerable  wear 
should  take  place  it  would  not  be  a  matter 
of  consequence,  since  the  operation  of  the 
chain  depends  in  no  way  upon  the  pitch  of 
the  links,  center  to  center  of  pins. 

Bending  of  Keeper  Bars 

The  keeper  bars  were  designed  to  over- 
come a  difference  of  about  2  per  cent  in 
frictional  resistance.  It  was  thought  that 
the  resistance  to  rotation  of  the  bronze 
bushed  links  would  be  less  than  that  of  the 
thin  unbushed  links.  In  some  instances  this 
proved  not  to  be  the  case  when  the  span 
was  put  in  operation,  as  rotation  took  place 
in  the  heads  of  the  thin  links,  which  caused 
the  keeper  bars  to  bend,  and  in  some  places 
to  break. 

It  was  observed  that  the  bronze-bushed 
links  were  a  rather  tight  fit,  making  it  diffi- 
cult to  drive  the  pins,  while  the  other  links 
fitted  somewhat  more  loosely.  Most  of  the 
trouble  developed  on  the  approach  of  warm 
weather,  and  it  seems  probable  that  since 
bronze  has  a  coefficient  of  expansion  about 
50  per  cent  greater  than  steel,  the  expan- 
sion of  the  bushings  was  sufficient,  in  con- 
nection with  the  close  fit,  to  produce  such  a 
grip  on  the  pins  as  to  compel  the  rotation 
to  take  place  in  the  set  of  links  which  were 
designed  to  be  non-rotatable.  The  original 
keeper  bars  were  made  of  medium  steel. 
They  have  been  removed  and  replaced  with 
new  pins  of  greater  strength. 

Folding  Counterweight  Controls 
Balance 

The  main  counterweights  are  composed  of 
precast  concrete  blocks  supported  in  a  steel 
frame.     This  construction  was  designed  to 


facilitate  the  erection  of  the  counterweights 
and  permit  of  their  being  taken  apart  and 
moved  if  necessary. 

Another  f-eature  is  the  cast-iron  supple- 
mentary or  folding  counterweight.  This 
auxiliary  counterweight  was  provided  in 
order  to  compensate  for  the  transfer  of  the 
weight  of  the  chain  from  one  side  of  the 
drum  to  the  other.  It  consists  of  cast-iron 
circular  disks  3  ft.  5  in.  in  diameter  and 
2^/4  in.  thick,  with  projecting  lugs  dia- 
metrically opposite  having  two  holes  in  each 
lug  for  1%-in.  bolts.  The  upper  disk  or 
plate  is  suspended  from  the  tower  by  means 
of  two  opposite  bolts.  The  second  disk  from 
the  top  is  supported  from  the  top  disk  by 
means  of  two  opposite  bolts  from  the  other 
pair  of  holes.  The  third  disk  is  similarly 
supported,  and  each  disk  is  rotated  slightly 
with  respect  to  the  one  above  in  order  to 
permit  the  bolts  to  clear  the  lugs  when  the 
disks  are  brought  together. 

How  Folding  Counterweight  Acts 

When  the  main  counterweight  is  in  its 
lowest  position  the  folding  counterweight 
is  extended  so  that  all  disks  are  1  ft.  apart 
in  the  clear.  As  the  main  counterweight 
rises  when  the  lift  span  descends  it  picks 
up  these  disks  one  at  a  time  until  it  reaches 
its  highest  position,  when  the  folding  disks 
are  all  superimposed  upon  one  another  and 
the  entire  weight  rests  upon  the  main  coun- 
terweight. The  weight  of  the  disks  is  such 
as  to  compensate  in  all  positions  for  the 
lack  of  balance  of  the  main  chain.  Thus  no 
power  is  required  to  overcome  unbalanced 
loads  except  such  an  unbalanced  load  as 
may  be  due  to  the  impracticability  of  de- 


termining the  exact  weight  of  the  lift  span 
or  counterweights. 

An  auxiliary  counterweight  of  this  type 
might  be  designed  to  assist  in  operating  the 
span.  Thus,  by  changing  the  weight  or 
spacing  of  the  individual  disks  to  secure  an 
overbalance  of  weight  on  the  counterweight 
side  they  would  aid  in  starting  the  span 
upward  when  down,  and  a  corresponding 
overbalance  on  the  span  side  would  start 
the  span  downward  when  up. 

Operating  Machinery 

At  each  corner  of  the  span  there  are  two 
heavy  sprocket  chains  attached  at  one  end 
to  the  top  of  the  tower  and  at  the  other 
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to  the  cross  girder  between  the  tower  posts 
a  short  distance  below  the  top  of  the  top 
chord.  These  operating  chains  are  at- 
tached to  horizontal  links  to  equalize  the 
stresses  and  are  provided  with  bolts  at  top 
and  bottom  to  adjust  the  position  of  the 
chains  and  to  regulate  the  tension. 

At  a  point  a  little  above  the  top  chord 
each  pair  of  sprocket  chains  is  looped  back 
toward  the  center  of  the  lift  span  in  a  hori- 
zontal direction  between  two  pairs  of  idler 
sprockets  and  then  passes  over  drive 
sprockets.  These  sprockets  are  operated  by 
a  train  of  gears  connected  to  a  motor. 
There  are  two  motors,  one  at  each  end  of 
the  span,  each  operating  the  two  pairs  of 
driving  sprockets  at  that  end.  The  train 
of  gearing,  the  drive  sprockets  and  the 
idler  sprockets  at  the  corner  of  the  span 
are  all  attached  to  a  structural  steel  frame, 
and  all  the  parts  were  assembled  and  fitted 
before  shipment  from  the  shop. 

In  order  to  insure  that  both  ends  of  the 
span  move  together,  the  mechanism  of  the 
two  ends  is  connected  by  a  line  shaft.  In 
case  a  motor  at  one  end  should  get  out  of 
order,  the  motor  at  the  other  end  will  oper- 
ate the  span,  the  line  shaft  being  capable  of 
transmitting  its  power  to  the  other  end.  To 
the  line  shaft  is  attached  the  hand-operat- 
ing capstan  near  the  center  of  the  span. 

Source  of  Electric  Current 

When  the  plans  were  prepared  it  was  ex- 
pected that  the  proposed  electric  railway 
from  Pine  Bluff  would  be  built  by  the  time 
the  bridge  was  completed,  and  for  that  rea- 
son the  span  was  designed  to  be  operated 
by  means  of  two  1200-volt  direct-current 
motors  rated  at  40  hp.  Since  the  electric 
railway  was  not  built,  a  transmission  line 
from  Pine  Bluff  to  the  bridge  site  had  to 
be  constructed.  As  this  transmission  line 
carries  2300-volt  aternating  current,  it  was 
necessary  to  provide  a  motor-generator  set 
to  convert  the  alternating  current  into 
direct.  It  was  found  impossible  to  procure 
a  1200-volt  motor-generator  set  without 
considerable  delay,  so  a  600-volt  set  was  in- 
stalled and  the  current  supplfed  is  quite 
sufficient  for  operating  the  span. 

The  span  is  locked  in  position  by  means 
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of  a  heav>'  strut  or  beam  which  slides  under 
a  roller  attached  to  the  cross  girder  be- 
tween the  tower  post«.  The  upper  side  of 
the  lock  at  the  end  is  provided  with  a  bev- 
eled casting  sloping  4  in.  in  18  in.,  and  the 
mechanism  is  designed  so  that  in  case  the 
span  should  not  be  quite  seated  the  lock  will 
force  it  down  to  the  proper  position.  It  is 
operated  by  a  rack  and  pinion  actuated  by 
a  small  motor  with  speed-reducing  gears. 
The  plans  were  prepared  by  Hedrick  & 
Cochrane,     consulting    engineers,     Kansas 


City,  Mo»,  and  the  field  work  was  super- 
vised under  their  direction,  with  C.  S. 
Reagan  as  resident  engineer.  The  bridge 
was  erected  by  the  Missouri  Valley  Bridge 
&  Iron  Company  of  Leavenworth,  Kan.  The 
steel  was  furnished  by  the  American  Bridge 
Company.  The  consulting  engineers  at- 
tribute much  of  the  success  of  this  con- 
struction to  the  many  valuable  suggestions 
made  by  the  engineering  departments  of 
the  Missouri  Valley  Bridge  &  Iron  Company 
and  the  American  Bridge  Company. 


OSMBAL    SPBCinCATIONS    FOB    CONCRETB    WORK     AS 

Arpt.na>  to  Buildino  Construction.  By  Wilbur 
J.  Wataon.  Second  edition,  revised.  Paper ; 
lU  z  101k  in.:  5S  pages,  illuatrated.  New  York, 
lleOraw-HiU  Boole  Company,  Inc.     |1  net. 

PBOCSSDn«oa  or  tub  American  Societt  por  Testino 
MATniAiA  Vol.  15.  1915.  Part  1,  Committee  Re- 
ports ;  Part  2.  Technical  Papers.  Cloth.  6  x  9  in. ; 
48S  and  477  pages  respectively.  Philadelphia. 
published  by  the  society,  EMgar  Marburg,  secre- 
tary-treasurer. University  of  Pennsylvania 

G«ATiTT  XSD  Pressure  Tanks,  Concrete  Reser- 
voirs AUD  Valve  Pits.  Regulations  of  the  Na- 
tional Board  of  Fire  Underwriters  Recommended 
by  the  National  Fire  Protection  Association. 
F^per:  3%  x  5^4  in.;  88  pages,  illustrated.  Bos- 
ton  National    Fire   Protection    ABSoclation. 

AKKDAI.     STATISTICAI,     REPORT     OF     THE      AMERICAN 

lEON  AMD  Stbei.  Institctb  POR  1914.  Cloth ; 
(  X  >  In. ;  118  pages.  Philadelphia,  Bureau  of 
SUtlstica    of    the    Institute,     261     South    Fourth 

Production  of  iron  ore,  coal,  coke,  iron  and 
steel  products,  imports,  exports  and  average 
monthly  and  yearly  prices,  with  numerous  tables. 
Prr  Ilrr»«  Peoject  in  California.  By  E.  Q.  Hop- 
son  sopervising  engineer,  U.  S.  Reclamation 
Berwiet.  Paper;  5%  x  9  In.;  55  pages  iUus- 
trsted  by  photos  and  drawings.  Washington, 
Government  Printing  Office. 

An  official  report  on  the  Lower  Pit  River 
nroicct  discussing  the  irrigation  of  about  55.000 
acres  of  land  in  the  Sacramento  Valley  in  and 
In  the  vldnity  of  Shasta  County,  California. 
Pit  Ritbe  Basi.v  in  California.  Prepared  by  E.  G. 
Hopaon,  super^'ising  engineer  U.  8.  Reclamation 
Service  under  an  agreement  for  co-operative  work 
by  the  United  States  Department  of  the  Interior 
and  the  State  of  California.  Paper;  5%  x  9  in., 
140  paces,  containing  colored  insert  plates  as  well 
as  an  unusually  large  number  of  maps  and  other 
Illustrations.     California,  State  Printing  Office. 

An  official  report  dealing  with  Investigations 
made  In  1914  and  1915  under  the  co-operative 
plan,  through  engineers  of  the  Reclamation 
Service  and  the  Engineering  Department  of  the 
StaU  of  California,  reviewing  the  topographic 
divisions,  geology,  forest  cover  and  precipitation 
within  the  basin  and  discussing  the  need  of  water 
transportation  and  Irrigation  of  177,600  acres  of 
land  in  northeastern  California,  lying  in  Modoc, 
Siskiyou  and  Shasta  Counties. 


Books  Reviewed 


Rivington's  Notes   on  Building 
Construction 


Edited  by  W.  Noble  Twelvetrees.  Cloth,  6Vi  z 
SH  <»■'■  Psrt  I:  10«  pages,  484  Illustrations.  Part 
11:  %lt  pages,  1(5  illustrations.     New  York,  L.ong- 


Reviewed  by  F.  H.  Constant 

Professor  of  Civil   Engineering,   Princeton   Univer- 
sity, Princeton,  N.  J. 

This  is  an  English  work  in  two  volumes, 
of  about  300  pages  each,  intended  as  a 
practical  guide  and  compendium  for  archi- 
tects and  builders.  The  first  edition  was 
published  forty  years  ago,  primarily  to  as- 
sist students  in  their  preparation  for  ex- 
aminations in  building  construction  under 
the  Board  of  Education,  South  Kensington. 
But  the  book  has  had  a  wider  field  as  a 
reference  work  for  architects  and  builders. 
The  first  revision  was  made  ten  years  ago 


and  the  present  edition  (both  volumes), 
has  been  entirely  rewritten  to  bring  it  up 
to  date.  A  unique  feature  of  the  work  is 
the  different  authorship  of  the  various 
chapters,  mostly  by  architects  of  high 
standing.  A  list  of  the  contributors  ap- 
pears on  the  front  page  of  each  volume. 

The  work  is  wholly  descriptive  and  en- 
tirely free  from  mathematical  treatment  or 
formulas.  The  object  of  the  books  it  to 
furnish  practical  information  upon  the 
multitudinous  details  in  the  building  art. 
In  this  respect  it  is  characteristically  Eng- 
lish, placing  emphasis  upon  established 
custom  and  practical  rules  rather  than 
upon  mathematical  principles  and  formu- 
las. Since  methods  and  details  of  practice 
are  different  in  many  respects  in  the  two 
countries,  it  is  not  likely  to  find  a  very 
wide  use  in  this  country.  Carrying  out 
the  original  purpose  of  the  book,  each  vol- 
ume is  concluded  with  a  list  of  selected 
examination  questions  set  by  various  in- 
stitutes, guilds  and  colleges. 


Surveying  and  Field  Work 

Author,  James  Williamson,  A.M.,  Inst.  C.  E. 
Cloth,  8^4  X  6  in.;  363  pages;  271  illustrations. 
New  York,  D.  Van  Nostrand  Company.     $3  net. 

Reviewed  by  A.  F.  Comstock 

Associate    in    Railway    Engineering,    University    of 
Illinois,  Urbana 

To  produce  a  sound  textbook  on  the  prin- 
ciples and  practice  of  surveying  has  been 
the  author's  purpose  in  preparing  this  work. 
Though  intended  mainly  for  use  in  techni- 
cal schools  and  colleges,  the  book  is  meant 
also  as  a  reference  work  for  practitioners. 
It  is  published  as  one  of  the  British  series 
of  Glasgow  Textbooks  on  Civil  Engineering. 

In  arrangement,  the  time-honored  custom 
of  beginning  with  chain  surveying  is  ad- 
hered to.  Then  the  compass,  sextant,  theo- 
dolite and  level  are  treated  in  the  order 
named,  with  an  accompanying  array  of  ap- 
plications of  the  several  instruments  to 
typical  problems  in  surveying.  Only  the 
work  embraced  in  elementary  surveying  is 
attempted,  and  therefore  such  subjects  as 
meridian  determination,  geodetic  survey- 
ing and  plane-table  surveying  have  been 
excluded.  Considerable  attention  is  given 
to  the  errors  of  surveying,  and  to  plotting 
and  computing.  A  chapter  on  setting  out 
curves,  one  on  earthwork  calculations,  and 
one  on  sections  and  contours  (topographic 
surveying)  compose  the  latter  part  of  the 
book. 

There  is  little  individuality  to  the  work, 
which  is  due,  no  doubt,  to  the  large  num- 
ber of  books  on  the  same  subject  in  this 


country.  For  American  needs  the  book  ap- 
pears to  the  reviewer  to  be  concerned  too 
much  with  details  to  make  a  desirable  text, 
and  to  lack  the  scope  usual  in  the  more 
commonly  used  reference  books.  The  de- 
scriptions of  methods,  however,  are  un- 
usually explicit. 


Mechanical  Drawing  for  Colleges 
and  Universities 

Authors,  James  D,  Phillips  and  Herbert  D.  Orth. 
Cloth,  6  X  9  in. ;  283  pages.  Chicago,  Scott,  Fores- 
man  &  Co.     $1.75, 

This  book  is  designed  to  meet  the  needs 
of  the  vocational  student  and  assumes  no 
previous  familiarity  with  the  subject.  The 
text  therefore  presents  the  various  topics 
in  a  very  elementary  way,  taking  up  the 
different  phases  of  instrumental  drawing 
in  a  carefully  graded  sequence  so  that  a 
beginner  may  absorb  his  instruction  with 
the  least  effort.  The  book  begins  with  two 
chapters  on  sketching,  follows  this  with 
chapters  on  mechanical  projection  draw- 
ings, use  and  care  of  instruments,  conven- 
tions, lettering,  isometric  and  cabinet  pro- 
jection drawings,  and  closes  with  sugges- 
tions for  the  instructor. 

The  elementary  character  of  the  treat- 
ment adapts  the  book  for  beginners  in  a 
technical  high  school  or  in  a  college  where 
the  subject  is  taught  for  its  cultural  value 
only.  For  the  engineering  college,  if  a 
text  is  to  be  used  at  all,  something  more 
vigorous  is  needed. 


Elements  of  Railroad   Track  and 
Construction 

Second  Edition.  Author.  Winter  L.  Wilson,  pro- 
fessor of  railroad  engineering,  Lehigh  University. 
Cloth,  5  X  7 Mi  in.;  396  pages;  210  figures;  32 
tables.  New  York,  John  Wiley  &  Sons,  Inc.,  and 
London,  Chapman  &  Hall,  Ltd.     $2.50  net. 

The  first  edition  of  this  work  appeared 
in  1908,  and  was  put  forth  purely  as  a  text- 
book, in  the  belief  that  more  elaborate  vol- 
umes were  not  suitable  for  classroom  work. 
The  new  edition  contains  numerous  revi- 
sions to  conform  to  recent  developments  in 
the  art,  and  there  have  also  been  two  new 
chapters  added  on  "Practical  Turnouts"  and 
"Grades."  In  all  76  pages  have  been  added. 
It  is  unfortunate  that  the  overhauling  proc- 
ess missed  some  obsolete  matter  entirely, 
and  that  some  of  the  revisions  are  now 
themselves  out  of  date.  One  sees  references 
to  the  1911  "Manual"  of  the  American 
Railway  Engineering  Association,  but  none 
to  the  later  supplements.  Consequently 
there  is  no  mention,  in  the  discussion  of 
ballast  cleaning,  of  the  screens  used  so  suc- 
cessfully by  the  Baltimore  &  Ohio  for  the 
last  two  or  three  years.  As  to  the  book 
itself,  while  it  certainly  goes  farther  than 
some  other  railroad  textbooks  in  informing 
students  that  a  railroad,  to  be  successful 
as  such,  must  be  something  more  than  a 
single  track  from  A  to  B,  it  still  fails  to 
give  them  a  very  clear  idea  of  how  the 
railroad  works. 

The  author  has  wisely  discussed  the  ele- 
ments of  the  track  itself  before  telling  how 
to  build  it.  After  a  short  historical  chap- 
ter, he  proceeds  with  permanent  way.  This 
chapter  has  been  considerably  revised  and 
rearranged,  and  gives  the  student  a  good 
knowledge  of  ordinary  track.  As  previous- 
ly suggested,  the  revision  falls  short  of 
being  up  to  date  by  about  four  years, 
which  is  a  long  time  for  tieplates,  screw 
spikes,  ballast  cleaning  and  rail  specifica- 
tions. 

To  the  former  chapter  on  circular  turn- 
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outs  a  new  one  on  "practical  turnouts"  has 
been  added.  They  could  perhaps  better  be 
labeled  "semi-practical"  as  the  author 
treats  them.  He  makes  the  use  of  the 
practical  turnout  a  mere  expediency,  and 
fails  to  show  that  the  abolishment  of  the 
stub  switch  and  the  introduction  of  the 
switch-point  angle  made  the  circular  turn- 
out an  impossibility.  The  chapter  on  cir- 
cular turnouts  could  well  have  been  dis- 
carded entirely.  Instead  the  student  is  led 
in  the  new  chapter  through  various  mathe- 
matical gymnastics  for  calculating  turn- 
outs that  he  will  probably  never  use  after 
graduation,  but  is  not  informed  that  these 
things  are  standardized  for  each  road,  that 
it  will  be  important  for  him  to  learn  the 
switch  leads,  which  are  totally  different 
from  those  given  in  the  author's  table,  and 
that  certain  numbers  of  turnouts  are  de- 
sirable for  certain  operating  conditions. 
The  author's  illustrations  and  problems  are 
confined  to  Nos.  6  and  8,  which  certainly  do 
not  clearly  suggest  best  modern  practice. 

The  author's  treatment  of  yards  is  badly 
jumbled.  He  confuses  trackage  for  local 
business  with  that  for  operating  the  road; 
first  he  makes  it  appear  that  a  yard  is  es- 
sentially an  enlarged  siding  for  loading 
and  unloading  cars,  and  then,  after  indi- 
rectly recognizing  the  terminal  switching 
yard,  he  implies  that  along  with  the 
passenger  and  freight  station,  it  should  be 
in  the  heart  of  the  city.  It  is  too  bad  that 
the  author  could  not  have  given  the  space 
filled  with  mathematics  in  the  chapters  on 
turnouts  to  an  adequate  presentation  of  the 
vital  question  of  yards  and  terminals. 

In  this  same  chapter  is  a  brief  outline 
of  signaling,  without,  however,  any  men- 
tion of  upper-quadrant  signals. 

The  foregoing  chapters  constitute  half  of 
the  book.  The  remaining  chapters,  though 
less  revised,  are  better.  There  is  a  good 
chapter  on  maintenance  organization  and 
tools,  faulty  mainly  in  ignoring  the  grow- 
ing use  of  machinery  for  maintenance. 
Copious  space  is  given  to  signs.  The  chap- 
ter on  the  engineer  corps  for  railroad  con- 
struction has  been  enlarged  and  is  a  useful 
one  for  the  student.  The  three  succeeding 
chapters,  on  the  subgrade,  trestles  and  cul- 
verts, are  substantially  as  they  appeared  in 
the  first  edition,  and  are  well  presented. 
The  importance  of  the  drainage  of  roadbed 
could  have  been  emphasized  more  fully. 
The  book  closes  with  a  short  new  chapter 
on  grades,  useful  mainly  for  its  informa- 
tion for  computing  vertical  curves. 

The  reviewer  realizes  that  it  is  no  easy 
task,  in  preparing  a  new  edition  of  a  book, 
to  bring  it  thoroughly  up  to  date  without 
rewriting  it  completely,  and  assumes  that 
in  this  case  the  revising  has  occupied  sev- 
eral years.     It  seems  important,  however, 
that  the  student  of   railroad   engineering 
should  be  apprised  of  the  latest  develop- 
ments in  the  field,  especially  at  the  date 
of  issue  of  the  book.     The  author  has  ac- 
complished   his    purpose    in    producing  a 
usable  textbook,  eliminating  the  mass   of 
detail  the  student  has  neither  the  time  nor 
the    experience    to    comprehend,    and    un- 
doubtedly the  young  graduate  who  enters 
the  railroad  field  with  a  mastery  of  this 
book  will  have  a  much  better  understand- 
ing of  railroads  than  the   average.     The 
way  is  still  clear,  nevertheless,  for  a  text 
that  will  give  correct  relative  values  to  the 
different  railroad  units  and  show  how  they 
fit  into  the  railroad  machine,  avoiding  the 
textbook  habit  of  parading   facts  without 
explaining  their  comparative  weights. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Decimals  of  the  Full  Circle 

Sir:  I  read  with  interest  R.  C.  Hard- 
man's  letter  relative  to  the  introduction  of 
the  decimal  division  of  the  degree  in  place 
of  the  sexagesimal  by  Prof.  William  G.  Ray- 
mond in  his  new  railroad  field  engineer's 
manual.  Mr.  Hardman  is  evidently  under 
the  impression  that  the  decimal  subdivision 
of  an  ordinary  degree  is  something  new, 
whereas  it  is  the  original  subdivision  used 
by  Briggs  as  far  back  as  1633,  followed  by 
Roe  and  Oughtred  (all  in  England). 
Thomas  Graham  Gribble  designed  and  had 
built  some  time  about  1888  what  he  called 
his  "ideal  tacheometer,"  in  which  the  plate 
was  decimally  divided  as  to  degrees.  In 
Gribble's  "Preliminary  Survey  and  Esti- 
mates" he  says: 

"By  this  means  (the  decimal  division  of 
the  degree)  all  the  advantages  of  the  cen- 
tesimal graduation  are  obtained  while  re- 
taining correspondence  with  the  published 
astronomical  ephemeris." 

"Tables  to  five  places  of  decimals  for  the 
trigonometrical  functions,  together  with 
logarithms  of  numbers  of  five  places,  can  be 
procured.  .  .  .  They  are  compiled  by  Dr. 
C.  Bremiker.  .  .  .  They  are  the  only 
tables  extant  for  this  graduation.  Transits 
can  be  adapted  by  merely  changing  the 
vernier." 

It  may  be  well  to  mention  that  Gribble 
wrote  the  above  in  1890,  since  vifhen  other 
tables  may  have  been  published.  There  have 
doubtless  been  many  attempts,  since  Roe 
and  Oughtred's,  to  get  rid  of  the  senseless 
sexagesimal  subdivision,  which  survives  in 
spite  of  them. 

Thus  are  we  hidebound  by  traditions. 
F.  H.  Fbankland, 
Bridge    Engineer,    Highway    Department, 
Calcasieu  Parish,  Louisiana. 
Lake  Charles,  La. 


"The  Changed  Reclamation  Service" 
Again 

Sib: — Your  editorial  of  above  caption  in 
the  issue  of  July  31  attempts  to  sum  up  the 
Reclamation  Service  situation  by  saying 
that  disgruntled  water  users  failed  to  make 
good  their  case  at  Secretary  Lane's  Wash- 
ington conferences ;  that  the  inauguration  of 
commission  control  and  the  opening  of  the 
Denver  office  are  presumptively  mistakes 
or  at  least  questionable;  that  too  much  has 
been  granted  disgruntled  elements  of  the 
West,  and,  finally,  that  the  lengthening  of 
the  time  of  payments  for  water  rights  (con- 
struction charges)  was  a  concession  to  ele- 
ments that  are  never  likely  to  make  a 
success  of  irrigation  farming. 

It  is  believed  that  your  position  and  con- 
clusions have  failed  to  take  into  account 
some  fundamental  facts  that  would  alter 
your  viewpoint.  The  writer  hopes  to  point 
out  how  Secretary  Lane  is  working  out,  evi- 
dently, a  policy  that  will  solve  the  riddle 
of  irrigation  farming  success  now  baffling 
the  West  to  its  greatest  detriment,  and  how 
the  fruition  of  his  policy  in  the  service 
would  point  the  path  for  private  enterprise 
which  capital  now  fears  to  tread,  and,  in 


conclusion,  how  this  would  again  open  the 
field  of  irrigation  construction  to  innumera- 
ble engineers  who  have  had  to  forsake  the 
field  for  lack  of  work.  If  my  analysis  is 
right,  the  Engineering  Record,  as  one  of 
the  foremost  authorities  in  its  line,  should 
see  in  Secretary  Lane  one  of  the  best  friends 
of  the  civil  engineer,  and  it  should  give  him 
its  heartiest  support  in  his  most  difficult 
task. 

To  begin  with  it  is  beyond  argument  that 
the  Reclamation  Service  was  organized  to 
bring  water  to  the  land  to  reclaim  the  desert 
for  homes  for  worthy  Americans,  presuma- 
bly with  little  or  no  money  or  capital,  who 
were  willing  to  work,  and  who  were  to  return 
the  cost.  Most  unfortunately  the  old  service 
was  immediately  most  thoroughly  imbued 
with  the  idea  that  "reclaiming  the  land" 
consisted  merely  in  building  reservoirs  and 
leading  the  water  to  the  land  in  a  ditch; 
and  even  at  this  very  moment  that  defini- 
tion of  "reclaiming  the  land"  is  paramount. 
Though  the  settlers  are  to  return  the  full 
cost  of  a  project  as  incurred  by  the  engi- 
neers, as  evidenced  by  a  decision  of  the 
Supreme  Court  of  the  United  States,  never- 
theless the  engineers  paid  scant  attention 
to  the  water  users  and  their  early  successes, 
though   it   is   most  palpably   evident  that 
every  dollar  of  the  engineers'  expenses  must 
eventually  come  from  the  ground  itself — 
thus  making  it  imperative  that  the  agricul- 
turist make  good.     Reports  by  the  thou- 
sands fill  the  service  files,  but  I  know  of 
not    one    upon    the    achievements    of    the 
settler. 

Almost  immediately  there  was  disappoint- 
ment among  the  settlers.     The  facts  were 
that  they  were  not  making  good  principally 
because  they  attempted  with  $1,000,  $500, 
or  almost  nothing,  to  reclaim  an  irrigated 
farm.     It  is  confidently  asserted  that  that 
operation  requires  $5,000  of  outright  cap- 
ital investment  and  the  Engineering  Rec- 
ord itself  has,  in  articles  from  that  eminent, 
able  and  best  posted  engineer,  Dr.  Elwood 
Mead,  published   statements  that  it  costs 
$6,000.     In  his  difficulty  the  settler  natur- 
ally turned  to  the  service  for  help,  asking 
easier  terms  of  payments  by  a  graduated 
scale  that  was  entirely  permissible  under 
the  Reclamation  Act,  but  the  service  was 
blinder  than  the  settler  in  seeing  what  an 
impossible  task  had  been  undertaken.     It 
turned  a  deaf  ear  to  appeals  for  aid — even 
boldly  asserted  that  the  settler  was  sham- 
ming and  would  come  across  if  the  cut- 
throat water  contract  of  the  Government 
was  enforced.  Furthermore,  the  service  even 
stated  in  the  advance  copy  of  the  Eleventh 
Annual  Report  and  in  the  Country  Gen- 
tleman that   80   per  cent   of  the   settlers 
were  lazy  and  shiftless  in  that  it  said :  "The 
physical  elements  of  success  are  now  pres- 
ent, and  if  the  majority  of  the  settlers  will 
use  the  same  energy  and  skill  that  are  prac- 
tised by  20  per  cent  of  them,  general  and 
great  prosperity  will  prevail  on  all  of  the 
irrigation  systems.     The  incompetent  and 
lazy  must  be  weeded  out."     Only  a  month 
or  so  before  Secretary  Lane's  advent,  in- 
spired articles  said  that  reclamation  would 
be  an  immediate  success  if  only  Congress 


672 


ENGINEERING    RECORD 


Vol.  72,  No.  22 


had  the  heart  (or  heartlessness)  to  enforce 
the  law,  which  was  then,  remember,  the 
same  cut-throat  contract  that  would  auto- 
matically confiscate  one's  holdings  by  can- 
cellation on  failure  to  meet  a  payment,  such 
as  is  so  common  to  land  companies  anxious 
to  make  inordinate  profits  by  that  method. 
S€cretar>'  Lane's  Washington  conferences 
resulted.  It  was  quite  unfortunate  that 
your  representative  there  was  not  able  to 
read  between  the  lines.  Secretar>'  Lane  was 
able  to  do  so.  The  settlers'  representatives 
did  not  make  good,  it  is  true,  for  they  were 
partly  self-assertive,  self-appointed  dele- 
gates who,  though  they  asked  for  twenty- 
year  payments,  were  more  concerned  in  urg- 
ing that  their  organizations  might  take  over 
administration  of  the  projects,  with  them- 
selves, of  course,  at  the  head  of  the  new 
forces.  Secretary  Lane  saw  what  the  serv- 
ice had  failed  to  see  in  ten  years  till  his 
advent,  and  what  your  representative  failed 
to  read,  that  is,  that  the  settler  was  "up 
against  it,"  and  he  took  the  first  progressive 
step  towards  common-sense  reclamation  in 
obtaining  the  twenty-year  payment  law.  It 
cannot  possibly  take  the  place  of  capital  in 
preparing  the  land  to  produce  crops,  but  it 
saved  a  harvest  of  confiscation  in  the  West 
and  came  as  a  sign  of  a  sane  policy  at  last. 
It  is  merely  one  step  of  many  already  trod 
by  foreign  governments  long  engaged  in 
this  work.  They  have  learned  more  than 
we  have  dreamed  of.  Dr.  Elwood  Mead's 
analysis  of  "Rural  Credits"  at  the  recent 
Irrigation  Congress  will  quite  clearly  eluci- 
date this  to  the  doubting. 

The  appreciation  of  conditions  as  dis- 
closed by  the  Washington  hearings  undoubt- 
edly led  Secretary  Lane  to  call  his  confer- 
ence of  Western  Governors,  for  he  stated  in 
the  call  that  reclamation  projects  were 
"sick"  and  their  condition  called  for  action. 
You  should  know  well  that  he  was  met  half 
way  by  politicians  eager  to  fight  over  Fed- 
eral control  of  our  natural  resources.  Our 
governors  never  even  caught  the  "scent," 
and  an  irrigation  policy  was  as  far  off  as 
ever. 

It  should  be  evident  to  those  who  will  do 
a  little  thinking  that  Secretary  Lane  has 
got  no  help  from  the  service,  from  the  water 
users,  from  the  engineering  profession,  nor 
from  the  West.  The  Irrigation  Congress 
just  held  in  California  offers  to  him  the 
first  constructive  thought  in  a  large  way. 
His  early  work  necessarily  must  have  been 
based  on  his  personal  investigations.  We 
should  appreciate  the  wisdom  of  his  actions. 
Barring  some  early  mistakes  necessarily 
to  be  expected,  the  Reclamation  Service  has 
a  record  in  engineering  that  on  the  whole  it 
may  be  proud  of;  the  diverse  tasks  thrust 
upon  it  presented  more  of  a  problem  than 
the  Panama  Canal,  with  its  relatively  single 
task  of  removing  a  body  of  earth ;  the  serv- 
ice surmounted  its  ta-sks  without  a  question 
of  graft  ever  coming  up.  The  success  of 
the  service,  however,  hinged  on  social,  eco- 
nomic, legal  and  agricultural  factors  that 
were  somewhat  overlooked.  The  just  infer- 
ence was  that  such  a  complexity  of  problems 
should  not  be  thrust  on  or  trusted  to  the 
wisdom  of  one  man,  and  hence  the  Reclama- 
tion Commission  was  organized  in  order 
that  wider  experience  in  ^hese  various  fac- 
tors should  determine  action.  The  excessive 
"overhead  charges"  in  Reclamation  Service 
work  were  most  justly  subject  to  attack  by 
the  water  users  who  eventually  must  pay 
them.  Eflfeient  organization  of  operation 
and  maintenance  forces  was  making  for 
lower  costs  quite  rapidly,  but  this  wa.s  not 


so  evident  in  construction  work.  The  vol- 
ume of  work  could  not  justify  the  scattered 
forces  in  1914,  with  principal  construction 
already  accomplished.  The  Denver  cen- 
tralization is  certainly  justified  as  making 
for  economy;  the  efficiency  of  the  office  is 
up  to  itself.  All  friends  of  Western  recla- 
mation must  hope  that  the  rights  and  needs 
of  the  water  users  who  pay  the  bills  will 
from  now  on  receive  due  consideration,  that 
the  diverse  factors  of  the  work  will  receive 
as  much  thought  as  the  engineering,  and 
that  the  invaluable  experience  of  years  of 
actual  work  on  the  part  of  the  service's 
trained  engineers  will  "Unhesitatingly  be 
taken  advantage  of. 

There  is  ample  evidence  that  Secretary 
Lane  knows  that  the  twenty-year  payment 
law  is  not  adequate  to  insure  the  success 
of  the  settler,  and  thereby  that  of  the  serv- 
ice. The  "sine  qua  non"  of  his  success  is 
the  engineering  preparation  of  the  surface 
of  the  land  to  suitable  grade  and  shape  for 
successful  irrigation  with  a  minimum  of 
2  or  3-in.  applications  of  water.  The  re- 
sulting duty  would  be  3  and  even  2  acre-ft. 
per  acre,  and,  above  all,  no  water  would  be 
added  to  the  ground  water,  thereby  elimi- 
nating 60  per  cent  or  more  of  the  cause  of 
the  dreaded,  devastating  seepage.  All  of 
this  would  mean  an  eventual  crop  average 
of  100  per  cent  or  more  in  excess  of  the 
ridiculous  and  absurd  $20  and  $25  per  acre 
average  returns  now  obtaining. 

The  achievements  of  the  settler  are  now 
of  paramount  importance.  If  Secretary 
Lane  shows  how  to  give  him  a  chance,  it 
means  not  merely  the  rejuvenation  of 
Reclamation  Service  activities  but  a  revolu- 
tion in  our  methods  of  colonizing  and  set- 
tling projects.  The  business  man,  banker, 
county  and  State  will  all  then  know  that 
the  adequately  financed  settler  is  the  one 
that  spells  success  for  them,  and  they  will 
take  such  steps  to  finance  him  or  provide 
him  with  stock  as  may  be  necessary. 

Considering  the  sources  of  information 
that  are  open  to  us  it  is  simply  amazing 
that  our  leaders  in  engineering  are  not 
aware  that  the  difficulties  that  have  resulted 
in  the  quite  general  abandonment  of  one  of 
our  most  important  fields  of  engineering 
construction  work  have  been  investigated, 
understood  and  met  by  other  countries  some 
years  back.  It  is  hoped  that  this  communi- 
cation has  helped  to  make  clear  that  we 
stand  in  dire  need  of  a  demonstration  of 
how  to  meet  the  needs  of  settlers  to  insure 
their  success;  that  there  is  no  chance  of  this 
through  private  projects  at  present,  nor 
through  the  efforts  of  any  of  the  States, 
inasmuch  as  their  efforts  would  be  sure  to 
be  more  or  less  negatived  on  account  of  a 
lack  of  continuity  of  a  policy  due  to  chang- 
ing administrations;  that  the  Federal  Gov- 
ernment has  adequate  means  and  sufficient 
continuity  of  policy  to  carry  to  success  such 
a  demonstration;  that  Secretary  Lane  is 
doing  his  utmost  to  proceed  wisely;  that 
success  on  the  part  of  his  water  users  means 
an  immediate  impulse  and  expansion  in  ir- 
rigation construction  work  and  the  expendi- 
ture ultimately  of  millions  on  the  part  of 
the  Government  and  private  intere.sts ;  that 
the  partly  abandoned  irrigation  field  is  one 
of  the  largest  for  the  engineer;  that  the 
engineer  is  not  using  a  grain  of  his  gray 
matter  in  helping  toward  the  solution  of 
the  problem  which  rests  on  Secretary  Lane's 
shoulders. 

Only  the  .settler  can  bring  prosperity  to 
the  West.  Grubstake  him  properly  and, 
instead  of  operation  engineers  now  being 


the  only  ones  left  in  the  work,  as  indicated 
by  the  Engineering  Record's  editorial  of 
Aug.  21,  in  its  comments  on  the  report  of  the 
State  Engineer  of  Colorado,  the  locating 
and  construction  engineer  will  again  be 
busy.  This  view  is  urged  on  the  profession 
as  no  idle  dream  but  as  absolute  fact  based 
on  years  of  study  of  the  decline  of  irriga- 
tion activity. 

Amicus  Curiae. 


Public  Speaking 

Sir:  An  editorial  in  the  Engineering 
Record  of  Oct.  23,  page  497,  referred  to  the 
importance  to  engineers  of  acquiring  the 
ability  to  speak  well  in  public,  and  sug- 
gested that  associations  of  engineers  might 
consider,  for  the  benefit  of  their  member- 
ship, the  organization  of  courses  of  in- 
struction in  public  speaking,  designed  espe- 
cially for  engineers. 

I  heartily  concur  in  your  views  regard- 
ing the  importance  of  this  subject  to  engi- 
neers. Facility  in  expressing  one's 
thoughts  clearly,  whether  to  an  individual 
or  simultaneously  to  a  group  of  individ- 
uals, is  of  the  greatest  importance  and 
value  to  everyone,  without  regard  to  his 
trade,  business  or  profession.  It  is,  how- 
ever, admitted  by  engineers  that  in  general 
the  members  of  their  profession  are  more 
deficient  in  the  power  of  expression  than 
the  members  of  other  professions. 

The  engineering  societies  afford  an  op- 
portunity for  their  members  to  develop  in 
this  respect,  by  taking  part  in  the  presenta- 
tion and  discussion  of  technical  and  other 
subjects  and,  in  fact,  I  feel  confident  that 
a  large  proportion  of  the  older  members 
of  these  organizations  would,  if  called 
upon,  testify  that  opportunity  for  improve- 
ment in  public  speaking  is  one  of  the  great- 
est advantages  of  membership  in  such  or- 
ganizations. 

However,  a  much  more  direct  way  to  be- 
come an  effective  public  speaker  is  to  join 
a  class  with  others  similarly  interested,  un- 
der the  guidance  of  a  thoroughly  competent 
instructor.  Fortunately  for  engineers  and 
others  in  New  York  and  vicinity,  the  op- 
portunity is  available  at  small  cost,  and  I 
feel  sure  that  you  will  be  doing  a  real 
service  if  you  will  call  attention  in  the 
Engineering  Record  to  the  excellent  course 
in  public  speaking  given  at  the  West  Side 
Young  Men's  Christian  Association,  Fifty- 
seventh  Street,  New  York,  by  a  thoroughly 
competent,  practical  and  conscientious  in- 
structor, Walter  Robinson. 

Many  business  and  professional  men  of 
this  city  have  profited  by  instruction  in 
this  course  in  previous  years,  and  highly 
recommend  it.  The  classes  are  composed 
of  men  of  various  ages  and  vocations;  law- 
yers, physicians,  engineers,  architects  and 
other  professions  being  well  represented. 
This  diversification  of  interests  is  a  de- 
cided advantage  and  the  resulting  benefits 
are  far  superior  to  those  which  could  be 
attained  in  a  class  composed  entirely  of 
engineers. 

F.  L.  Hutchinson. 
[Secretary,    American    Institute    of    Elec- 
trical Engineers.] 
New  York  City. 


Municipal  Harbor  Operations  at  Los 
Angeles  during  the  past  few  months  are 
said  to  hav  resulted  in  the  accumulation  of 
a  surplus  of  $40,000  over  and  above  oper- 
ating and  maintenance  expenses  and  in- 
vestment in  permanent  equipment. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


iContrihutions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 
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Reinforcing  Spring  in  Place  Holds 
Concrete  to  Plate  Girders 

By  R.  C.  HARD  MAN 
Colorado  Springs,  Colo. 

ON  A  PIECE  of  construction  work  re- 
cently completed  a  number  of  plate 
girders  62  and  67  ft.  long  required  a  cov- 
ering of  concrete  on  one  side  only  to  secure 
uniformity  with  adjoining  concrete  girders. 
The  simplest  method,  of  course,  would  have 
been  to  punch  the  web  at  intervals  and  in- 
sert suitable  anchors.  As  this  had  not  been 
done,  however,  and 
as  the  work  of  drill- 
ing holes  would 
have  been  costly  be- 
cause of  lack  of  the 
proper  equipment, 
the  method  shown 
in  the  accompany- 
ing drawing  was 
adopted.  As  will  be 
seen,  %-in.  round 
rods  were  bent  to 
the  desired  shape 
and  put  on  the 
girders.  The  ends  were  then  bent  around 
the  flanges  to  form  hooks,  and  each  rod 
drawn  perfectly  tight  by  springing  it  in 
toward  the  center  of  the  web.  The  hook 
around  the  top  flange  was  covered  by  the 
concrete,  while  that  at  the  bottom  was  nec- 
essarily left  exposed. 

The  girders  were  made  up  of  a  web  3  ft. 
6  in.  deep  with  4  x  6-in.  angles  forming 
the  top  and  bottom  flanges  and  stiffeners. 
The  thickness  or  concrete  required  was  7 
in.,  which  left  but  1  in.  space  between  the 
form  and  the  flanges  and  stiffening  angles. 
The  space  left  for  placing  concrete  was  thus 
too  small  for  rapid  work,  even  if  a  special 
aggregate  were  used.  Therefore,  a  form 
was  designed  in  which  small  holes,  or  pock- 
ets, were  cut  at  about  the  center  of  each 
panel  between  stiffeners.  In  the  later  forms 
this  was  modified  by  making  a  larger 
pocket  at  each  alternate  stiffener  so  that 
two  panels  could  be  poured  from  one  open- 
ing. The  pockets,  which  were  about  8  x  12 
in.  in  the  first  form  and  8  x  20  in.  in  the 
others,  were  provided  with  a  projecting  lip 
on  the  outside,  which  formed  a  sort  of  fun- 
nel, the  opening  at  its  top  being  slightly 
above  the  top  of  the  flange.  In  pouring  the 
deck  of  the  span  the  girder  form  was  filled 
simultaneously  by  two  men,  who  shoveled 
concrete  off  the  deck  forms  into  the  fun- 
nels. To  avoid  loosely  placed  concrete  it 
was  spaded  through  the  pockets  and  be- 
tween the  flange  and  form  with  a  specially 
constructed  tool  made  of  a  flat  4  x  6-in. 
plate  welded  to  the  end  of  a  y2-in.  hex- 
agonal rod.  This  spading  was  done  very 
thoroughly,  resulting  in  a  very  uniform 
face.  As  the  material  was  placed  very 
slowly,  it  was  spaded  a  great  deal  more 
than  is  usually  the  case  in  concrete  work. 


Ditch  Dug    with   Dynamite    at    15 
Cents  per  Cubic  Yard 

A  DITCH  400  ft.  long  and   12  ft.  wide 
was  recently  dug  with  dynamite  at  Car- 
ney's Point,  N.  J.,  in  one  day  at  a  cost  of  15 
cents  per  cubic  yard.  The  ditch  was  across  a 
mud  flat  from  a  sluice  gate  to  the  Delaware 
River.     The  ground  was  soft,  water-filled 
mud  covered  with  a  dense  growth  of  reeds. 
These  were  first  cleared  off  for  a  width  of 
15  ft.  along  the  line  of  the  ditch.    As  the 
ditch  was  to  be  only  4  ft.  deep,  the  holes 
were  made  by  pushing  a  long  shovel  handle 
down  full  length.     Three  rows  4  ft.  apart 
were  made,  with  the  holes  18  in.  apart  and 
3   to   4   ft.    deep.      Each    hole   was    loaded 
with  two  cartridges  of  60  per  cent  dyna- 
mite, one  at  the  bottom  and  one  about  18  in. 
from  the  top.     Some  of  the  holes  in  the 
middle   row   were   loaded   with   three   car- 
tridges, two  at  the  bottom  and  one  12  or 
15  in.  from  the  top.    Electric  blasting  caps 
were  placed  every  50  ft.,  and  fired  with  a 
No.  5  blasting  machine.     The  result  was  a 
perfect  ditch,   which  filled  with  water  at 
high  tide,  3  hours  later.    The  dynamite  cost 
$120  for  the  800  lb.  used,  the  exploders  50 
cents,  and  the  four  men  who  did  the  work 
were  paid  $8,  making  a  total  cost  of  $128.50. 
The  ditch  was  constructed  under  the  direc- 
tion   of    A.    E.    Anderson,    and    was    de- 
scribed    in     the     DuPont     Magazine     for 
November. 


gripped  its  unwieldy  load  only  by  one  end. 
The  big  stone  was,  however,  landed  in 
safety.  It  measured  12  ft.  long  and  21  in. 
thick,  with  an  average  width  of  6  ft.  6  in., 
and  its  weight  is  estimated  at  10  1/6  tons. 


Dragline  Bucket  Picks  Up  Big  Rock 

THE  accompanying  photograph,  taken 
recently,  shows  a  rock  containing  1861/2 
cu.  ft.  of  material  being  handled  by  a  8%-  • 
cu.  yd.  dragline  bucket  owned  and  used  by 
Shnable  &  Quinn,  the  contractors  for  the 
section  of  the  Calumet  Sag  Canal  on  which 
the  photograph  was  made.  The  bucket, 
one  of  those  designed  by  Mr.  Schnable  for 
this  work,  was  under  a  good  strain,  as  it 


Oil  Drillers  Develop  Good  Wire  Rope 

Practice — Do  Not  Jerk  Loads 

UT)OSSUMS"  like  the  one  shown  here- 
X^with  are  widely  used  by  oil  men  to 
save  wear  on  their  drilling  ropes  by  pre- 
venting friction  against  the  sides  of  the 
well  casifig.  When  made  of  tarred  marline 
wound  in  the  form  shown,  they  will  last 
a  long  time,  and  can  pass  over  the  large- 


CORRECTLY-MADE    "POSSUM" 

diameter  sheaves  used  on  well  drills  and 
wind  up  on  an  ordinary-sized  drum  without 
trouble.  They  are  especially  effective  in  a 
hole  where  the  casing  has  gone  out  of 
plumb,  and  without  them  the  casing  may 
easily  be  cut  through  by  the  cable. 

Other  instances  of  the  wire-rope  practice 
of  oil  drillers  which  should  be  as  useful 
to  drillers  and  riggers  on  construction  work 
have  been  collected  recently  by  A.  Leschen 
&  Sons  Rope  Company.  One  of  these  is  to 
run  a  new  drilling  line  for  a  few  times 
after  it  is  put  on  without  doing  actual  work. 
This  allows  the  line  to  get  its  "set."  All 
kinks  should  be  taken  out  by  hammering 
them  with  a  wooden  or  copper  mallet  on  a 
wooden  block.  Unless  this  is  done,  the 
strands  on  the  outside  of  the  kink  will  soon 
wear  through. 

Experiments  made  by  putting  a  dyna- 
mometer between  the  cable  and  its  load 
have  shown  this  company  that  a  load  raised 
suddenly  with  only  21/2  in.  of  slack  in  the 
cable  puts  a  strain  on  the  rope  39  per  cent 
greater  than  the  weight  of  the  load,  while 
with  12  in.  of  slack  the  rope  stress  was 
triple  that  caused  by  picking  up  the  same 
weight  slowly  with  a  taut  cable.  The  ob- 
vious conclusion  that,  where  a  line  is  slack, 
the  load  should  not  be  raised  with  a  jerk, 
unless  the  chief  aim  of  the  operator  is  to 
increase  the  consumption  of  wire  rope,  ap- 
plies not  only  to  drilling,  but  also  to  driv- 
ing piles  with  a  drop  hammer  and  to  many 
other  kinds  of  construction  work. 


HANDLING   A    BIG   ROCK 


Green  Brush  Used  Instead  of  Close 
Sheeting  in  Sand  Trench 

FRESHLY-CUT  brush  with  the  leaves 
still  green  was  used  with  success  as  a 
substitute  for  close  sheeting  in  a  water- 
main  trench  about  4  ft.  wide  and  6  ft.  deep 
through  pure  sand  on  a  contract  recently 
completed.  Had  the  necessary  lumber  been 
available,  the  foreman  would  doubtless  have 
sheeted  the  entire  trench,  but,  confronted 
as  he  was  with  a  material  that  could  be 
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rapidly  shoveled  out  and  a  pipe  laying  gang 
stepping  close  on  his  heels,  he  could  not 
wait  for  lumber.  He  placed  his  rangers 
and  cross-braces  in  the  same  way  as  is  done 
in  ordinar>'  skeleton  bracing,  but  instead 
of  putting  breasting  planks  6  ft.  or  so  apart, 
he  spaced  them  about  a  foot  apart  and 
packed  in  behind  and  between  them  the 
fresh  brush  cut  down  in  making  a  road  for 
the  teams  and  clearing  the  pipe  line  right- 
of-way.  The  experiment  proved  so  success- 
ful that  the  scheme  was  used  in  similar 
trenches  throughout  the  job,  with  consid- 
erable saving  of  lumber  and  without  any 
noticeable  increase  in  the  cost  of  labor. 


Derrick-Trolley  Carries  Dirt  Be- 
jrond  Caving  Banks 

THE  TROLLEY  rigging  illustrated  in 
the  accompanying  drawing  was  used  at 
the  Sabine-Neches  guard  lock  in  Texas  to 
deposit  excavated  material  at  a  distance 
from  the  lock  site.  This  was  made  neces- 
sary by  caving  banks.  The  rigging  was 
described  by  M.  A.  Milliff,  superintendent 
at  the  lock,  on  page  761  of  Profession 
Memoirs  for  November-December,  1915. 

The  bulk  of  the  excavation  for  the  head 
bay  and  tail  bay  lock  pits  had  been  made 
with  a  hydraulic  dredge  previous  to  build- 
ing the  cofferdam.  It  was  the  intention  to 
use  wheelbarrows  to  complete  the  excava- 
tion, but  after  the  lock  had  been  unwatered 
for  a  short  time  the  banks  began  to  cave 
and  slide  in,  and  it  was  found  that  exca- 
vation could  not  be  done  economically  in 
this  way.  A  derrick  was  then  set  up,  de- 
positing the  excavated  material  as  far  as 
the  boom  would  reach.  The  dumping  area 
thus  provided,  however,  proved  insufficient, 
as  the  weight  of  the  material  deposited 
caused  further  sliding  and  crawling  of  the 
banks.  As  the  amount  of  material  to  be 
moved  did  not  justify  installing  a  cable- 
way  or  additional  derricks,  it  was  neces- 
sary to  arrange  some  way  of  moving  the 
dirt  the  extra  distance  required  with  the 
plant  at  hand. 

The  three-drum  hoisting  engine  used  had 
the  load  line  wound  on  the  back  drum. 
The  trolley  line  was  carried  on  the  middle 
drum.  The  load  line,  which  was  single, 
was  fastened  to  the  top  of  a  single  steel 
block  from  which  was  hung  the  skip. 
Through  this  single  block,  which  served  as 
the  trolley  block,  was  rove  the  trolley  line. 
The  end  of  the  trolley  line  was  carried  out 
and  made  fast  to  the  top  of  a  gin  pole 
set  up  and  guyed  far  enough  from  the 
derrick  to  permit  dumping  the  excavated 
material  well  back  of  the  caving  banks. 
The  boom  line  was  wound  on  the  front 
druntL  The  boom  line  was  usually  dogged, 
and  in  one  rig  was  led  to  a  hand  crab,  using 
a  two-drum  hoist  to  handle  the  other  lines. 
The  boom  was  always  kept  in  a  high  posi- 
tion to  make  the  trolleying  possible,  and 
its  angle  was  seldom  changed.  The  single 
block  used  was  of  the  ordinary  type  with 
swivel  hook,  and  with  four  bolts,  one  in 
each  comer  of  the  diamond-shaped  cheek 
plates.  The  bolt  on  the  side  of  the  block 
which  hung  next  to  the  mast  had,  of  course, 
to  be  removed,  as  it  would  have  interfered 
with  the  trolley  cable  in  operation. 

The  material  box  used  was  an  open-end 
skip  of  1  yd.  capacity  fitted  with  three 
chains,  one  to  each  back  comer  and  one 
to  the  middle  of  the  front  side.  The  front 
chain  was  fitted  with  a  trip-hook.  Yellow- 
pine  piles  26  ft.  long  were  used  for  gin 
poles  and  were  set  up  on  somethiiig  solid 


to  prevent  their  sinking  into  the  ground 
under  load. 

In  operation,  the  hoisting  engineer 
picked  up  on  the  load  line,  bringing  the 
trolley  line  tight  as  the  load  was  raised 
and  swinging  the  derrick  around  so  that 
the  boom  would  face  the  gin  pole.  When 
the  load  was  hoisted  to  the  desired  height, 
the  trolley  line  was  tightened  and  the 
operator  held  it  tight  with  the  foot  brake 
while  releasing  the  load  line  friction.  This 
allowed  the  box  to  trolley  toward  the  gin 
pole.  When  the  box  reached  the  desired 
dumping  place,  the  foot  brake  holding  the 
trolley  line  was  released,  allowing  the  box 
to  drop  to  the  ground.  The  hook  on  the 
front  chain  was  then  tripped  and  the  box 
dumped  by  bringing  the  trolley  line  taut. 
The  box  was  then  returned  to  position  for 
loading  by  pulling  in  the  load  line,  slack- 
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TROLLEY   IS   RIGGED   SIMPLY 

ing  off  on  the  trolley  line  and  swinging  the 
derrick  back  over  the  excavation. 

Two  10-ton  steel  guy  derricks  with  90 
ft.  masts  and  75  ft.  booms  were  used  on 
the  work.  The  trolley  arrangement  has 
been  operated  for  a  distance  of  300  ft. 
with  a  12-ft.  drop.  The  load  necessary 
to  overhaul  the  loadline  on  this  flat  slope 
would  vary  with  the  condition  of  the  hoist, 
but  it  is  believed  that  2500  lb.  at  least  is 
necessary.  Loading  the  skip  with  shovels, 
one  foreman,  one  hoisting  engineer  and 
eight  laborers  have  handled  70  boxes  in 
8  hr.  with  this  rig.  When  bailing  slush 
out  of  one  hole,  137  trips  were  made  in  an 
8-hr.  day,  with  only  six  laborers  employed. 


Pipe    Line    Calker  Escapes   Injury 
When  Banks  Cave  In 

THE  CONTRACTOR  who  lays  large- 
sized  water  mains  can  keep  down  his 
liability  losses  by  educating  his  calkers  to 
emulate  a  certain  "wop"  who  several  times 
saved  himself  from  caving  banks  by  div- 
ing under  the  pipe  he  was  calking.  Many 
calkers  have  suffered  injury  due  to  the 
banks  caving  in  while  they  were  in  tjie  bot- 
tom of  deep  trenches  calking  the  lower 
quarter  of  the  joint.  A  man  is  often  sta- 
tioned on  top  to  shout  a  warning  if  the 
banks  should  begin  to  give.  Generally  the 
calker  tries  to  clamber  erect  and  get  up  to 
the  surface.  When  the  earth  moves  slowly 
he  often  succeeds,  but  when  it  comes  down 
with  a  rush,  he  is  caught.  If  the  calker  will 
slide  under  the  bulge  of  the  pipe  in  such 
an  emergency,  he  can  generally  escape  with- 


out injury.  Those  contractors  who  have 
tried  to  backfill  their  trenches  thoroughly 
know  how  hard  it  is  to  fill  the  space  under 
large  pipes.  A  falling  mass  of  earth  al- 
most invariably  leaves  a  good-sized  void  in 
this  space,  even  if  both  banks  cave  in.  The 
pipe  itself  will  also  serve  to  ward  off  any 
falling  rocks  of  sufficient  size  to  hurt  a 
man  taking  refuge  under  it.  Even  if  the 
calker  is  completely  buried,  the  void  along 
the  bottom  of  the  pipe  will  enable  him  to 
get  enough  air  to  breathe  to  keep  him  from 
suffocating  until  he  can  be  dug  out.  All 
he  has  to  do  is  to  lie  on  his  back,  keep  the 
tip  of  his  nose  up  against  the  iron  and 
retain  his  coolness,  and  he  may  be  buried 
a  good  many  times  under  large  pipes  and 
not  suffer  in  the  least. 


Cement-Coated  Piles   Repaired 
Under  Water 

WOODEN  PILES,  wrapped  with  wire- 
mesh  reinforcing  and  coated  with  con- 
crete by  means  of  a  cement  gun  were  used 
by  the  P.  J.  Carlin  Construction  Company 
in  building  the  San  Juan  bulkhead  in  Porto 
Rico,  and  described  by  Mr.  Carlin  recently 
in  the  Cornell  Civil  Engineer.  In  applying 
the  coating  the  piles  were  carried  on  roller 
supports  40  ft.  apart.  As  the  concrete  ap- 
plied to  each  pile  was  21/2  in.  thick,  the 
additional  weight  of  the  coating  averaged 
5000  to  6000  lb.,  which  caused  some  of  the 
piles  to  sag  in  turning  and  handling,  pro- 
ducing cracks  in  the  coating. 

It  may  be  of  interest  to  explain  the  method 
of  repairing  the  damaged  cement  coated 
piles  under  water.  This  was  done  by  put- 
ting on  a  steel  cylinder,  about  6  in.  larger 
in  diameter  than  the  coated  pile,  and  around 
the  part  of  the  pile  to  be  repaired.  All  joints 
were  closed  and  the  bottom  of  the  cylinder 
was  made  to  fit  close  to  the  surface  of  the 
pile,  with  the  top  of  the  cylinder  open.  On 
the  deck,  above  the  pile  to  be  repaired,  a 
tank  was  set  up,  with  a  large  valve  con- 
nected to  a  piece  of  lV2-in.  single  ply  cot- 
ton hose,  leading  down  to  the  bottom  of  the 
space  between  the  pile  and  the  cylinder. 
Cement  grout  was  mixed  in  the  tank  and 
allowed  to  run  down  the  hose,  a  diver  keep- 
ing the  lower  end  of  the  hose  below  the 
surface  of  the  deposited  cement  until  the 
top  of  the  cylinder  was  reached.  The  cylin- 
der was  allowed  to  remain  on  for  two  or 
three  days,  then  it  was  taken  off  and  trans- 
ferred to  another  pile  to  be  repaired.  The 
results  were  considered  very  satisfactory. 

It  is  believed  that  if  some  method  of  ro- 
tating the  pile,  without  sagging,  during  the 
application  of  the  "gunite"  can  be  devised, 
and  also  of  handling  the  pile  from  the  roll- 
ers to  the  seasoning  yard,  that  this  method 
can  be  satisfactorily,  and,  of  course,  eco- 
nomically, employed.  It  is  undoubtedly  less 
expensive  than  the  solid  concrete  pile. 

Mr.  Carlin  believes  that  a  coating  of 
about  1%  in.  would  be  very  much  better 
than  21/2  in.  because  it  reduces  the  weight 
on  the  wooden-pile,  and  it  sufficiently  covers 
the  reinforcement. 


The  1914  Production  of  Gypsum  in  the 
United  States,  according  to  the  U.  S.  Geo- 
logical Survey,  was  less  in  tonnage  but 
greater  in  value  than  that  of  1913.  The 
quantity  of  crude  gypsum  mined  in  1914 
was  2,476,465  short  tons,  as  compared  with 
2,599,508  tons  in  1913.  The  value  of  all 
gypsum  marketed  was  $6,895,989  in  1914 
and   $6,774,822   in    1913. 
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Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Stone  Heads  $50,000,000 
World  Trade  Corporation 

New  Company  Is  Empowered  to  Engage  in  Engi- 
neering Enterprises  of  Every  Character 

Charles  A.  Stone,  Stone  &  Webster,  Bos- 
ton, has  been  made  president  of  a  $50,000,000 
corporation,  organized  to  enter  world  trade  on 
the  broadest  lines.  Not  only  will  it  act  as  a 
promoter  of  foreign  trade  and  deal  in  the  se- 
curities of  foreign  corporations,  but  also  en- 
gage actively  in  the  development  of  engineer- 
ing enterprises — railways,  irrigation  and  hy- 
droelectric projects,  water  and  sewerage  sys- 
tems, etc. 

The  new  enterprise,  known  as  the  American 
International  Corporation,  has  a  very  strong 
board  of  directors,  including  Edwin  S.  Web- 
ster, of  Stone  &  Webster;  W.  L.  Saunders, 
president  of  the  Ingersoll-Rand  Company;  Guy 
E.  Tripp,  chairman  of  the  board,  Westinghouse 
Electric   &   Manufacturing   Company;    Charles 


tion  of  the  Delaware  River,  notwithstanding 
the  lack  of  concurrent  action  on  the  part  of 
Pennsylvania. 

The  immediate  effect  of  the  decision  is  to 
uphold  a  decree  of  Chancellor  Walker  direct- 
ing the  city  of  Phillipsburg,  N.  J.,  to  cease 
sewering  into  the  river  or  otherwise  polluting 
the  stream  through  the  maintenance  of  gar- 
bage dumps  along  the  banks. 

The  more  far-reaching  effect  of  the  decision 

is  to  uphold  the  powers  of  the  State  Board  of 

.  Health  to  continue  its  crusade  to  purify  the 

river  by  enforcing  similar  orders  against  other 

municipalities  along  the  Jersey  shore. 


Twenty-Six   Cement  Companies   to 
Participate  in  Cement  Show 

Twenty-six  cement  companies,  shipping  ce- 
ment within  1000  miles  of  Chicago,  will  par- 
ticipate in  the  cement  show  to  be  held  at  Chi- 
cago, Feb.  12-19,  1916,  at  the  First  Infantry 
Armory  and  the  Coliseum.    The  materials  for 


Engineers   Predominate  in 
City  Manager  Association 

On  Publicity  of  Accomplishments  and  Retention  of 

Public  Interest  Depend  Success  pf  the 

Manager  Movement 

Twelve  of  the  seventeen  city  managers  meet- 
ing in  Dayton,  Nov.  15,  16  and  17,  at  the  sec- 
ond annual  convention  of  the  City  Managers' 
Association,  were  engineers.  About  seventy 
cities  have  voted  to  be  run  by  a  manager,  but 
in  about  twenty  the  date  of  appointment  has 
not  yet  arrived. 

Proper  and  effective  methods  of  getting  pub- 
licity of  results  accomplished  and  what  the 
new  movement  means  to  the  citizen  cropped  up 
in  the  discussions  at  all  meetings,  in  addition 
to  a  special  paper  on  the  subject  of  Winton 
Miller,  city  manager,  St.  Augustine,  Fla.,  for- 
merly executive  secretary  in  the  Dayton  man- 
ager's oflBce  and  previous  to  that  a  newspaper 
reporter. 


CITY   MANAGERS   WHO    HELD  ANNUAL  CONVENTION   AT  DAYTON,   OHIO,  LAST  WEEK 
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1,  H.  G.  Otis,  Beaufort,  S.  C;  2,  H.  M.  Waite,  Dayton,  Ohio;  3,  G.  C.  Cummin,  Jackson,  Mich.;  4,  Kenyon  Riddle,  Abilene,  Kan.:  6,  H.  N.  Beck,  Grand 
Haven,  Mich.;  6,  W.  C.  Miller,  St.  Augustine,  Fla.;  7,  S.  C.  Cornwall,  Hickory,  N.  C;  8,  O.  E.  Carr,  Cadillac,  Mich.;  9,  S.  C.  Barnwell,  Rock  Hill,  S.  C;  10, 
Karl  Mitchell,  Sherman,  Tex.;  11,  W.  F.  Fairbairn,  Bis  Rapids,  Mich.;  12,  J.  S.  Ekey,  Grove  City.  Pa.;  13,  T.  A.  Wilson,  Clarlnda,  Iowa;  14,  C.  E.  Ashburnw, 
Springfield,  Ohio;  15,  M.  H.  Hardin,  Amarillo,  Tex.;  16,  C.  A.  Bingham,  Norwood,  Mass.;  17,  R.  L.  Fitzgerald,  Wlnnetka,  111. 


A.  Coffin,  chairman  of  the  board,  General  Elec- 
tric Company;  Joseph  P.  Grace,  W.  R.  Grace  & 
Company;  Frank  A.  Vanderlip,  Theodore  N. 
Vail  and  James  J.  Hill. 


Erie  City  Council  Adopts  Flood 
Prevention  Plans 

The  City  Council  of  Erie,  Pa.,  has  adopted 
the  plan  recommended  by  the  firm  of  Farley 
Gannett,  consulting  engineer  of  Harrisburg, 
Pa.,  for  the  prevention  of  flood  damage  in  that 
city.  The  carrying  out  of  this  plan,  which 
was  described  in  detail  on  page  440  of  the 
Oct.  9  issue  of  this  journal,  will  involve  an 
expenditure  of  about  $900,000  for  construction 
to  consist  principally  of  about  12,500  ft.  of 
reinforced-concrete  conduit,  22  ft.  wide  by  18 
ft.  high.,  to  handle  Mill  Creek  A  resolution 
has  been  introduced  in  the  City  Council  for 
the  appropriation  of  funds  for  the  first  year's 
work.  The  money  will  be  raised  by  the  sale 
of  bonds,  which  may  be  issued  by  the  council 
without  a  vote  of  the  people. 


State  Can  Stop  Pollution  of  River 
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Terminating,  so  far  as  the  State  courts  are 
concerned,  a  litigation  which  has  been  in  prog- 
ress for  nine  years,  the  New  Jersey  Court  of 
Errors  and  Appeals  has  sustained  the  right  of 
the  State  of  New  Jersey  to  prohibit  the  pollu- 


the  exhibit  will  be  drawn  from  the  resources 
of  practically  the  whole  cement  industry.  All 
duplications  of  cement  companies  will  be  elimi- 
nated by  a  joint  exhibit  plan,  which  will  enable 
the  manufacturers  to  install  such  a  display  as 
has  never  before  been  attempted. 

The  Second  National  Conference  on  Con- 
crete Road  Building  will  be  held  at  the  Audi- 
torium Hotel,  Feb.  15-18,  in  connection  with 
the  Cement  Show,  and  it  is  the  intention  to 
have  on  display  at  the  show  such  specimens  of 
concrete  road  work  as  will  be  discussed  at  the 
conference. 


Cleveland  Engineers  to  Print  De- 
scriptions of  Engineering  Works 

As  a  result  of  a  meeting  of  the  Cleveland 
Engineering  Society,  Nov.  9,  at  which  the  "Fu- 
ture of  the  Engineering  Profession"  was  dis- 
cussed, the  society  has  adopted  a  plan  to  issue 
a  special  number  of  its  journal,  containing 
popular  descriptions  and  illustrations  of  re- 
cent progress  in  engineering  works.  The  dis- 
cussion followed  upon  papers  on  the  future 
of  the  profession  by  E.  H.  Whitlock  and  A.  J. 
Himes,  the  former  chairman  of  the  local  sec- 
tions committee  of  the  American  Society  of 
Mechanical  Engineers,  and  the  latter  valua- 
tion engineer  of  the  New  York,  Chicago  & 
St.  Louis  Railroad  and  member  of  the  National 
Committee  on  Engineering  Co-operation. 


H.  M.  Waite,  city  manager  of  Dayton, 
brought  out  the  point  that  the  more  efficient 
the  government,  the  colder  from  the  human 
interest  standpoint  it  was  likely  to  become. 
In  consequence  a  special  effort  had  to  be  made 
to  present  to  newspaper  men  some  one  thing 
which  would  make  the  reporter's  ears  tingle 
until  he  could  get  his  story  on  paper. 

Gaylord  C.  Cummin,  city  manager  of  Jack- 
son, Mich.,  found  public  interest  decidedly  at  a 
low  ebb  unless  a  fight  were  staged.  He  pro- 
poses to  build  the  new  city  hall  as  an  office 
building  and  to  show  the  windows  for 
municipal  exhibits,  to  be  changed  at  frequent 
intervals. 

Mr.  Miller  has  adopted  the  same  scheme  as 
is  used  in  Dayton,  viz.,  that  of  leaving  all 
correspondence  in  an  open  file  for  one  day  for 
the  reporters  to  read  over  and  get  tips.  Inter- 
views are  then  granted  if  desired. 

C.  E.  Ashburner,  city  manager  of  Spring- 
field, Ohio,  believes  the  deeds  and  acts  of  the 
city's  employees  are  the  best  means  of  arous- 
ing interest,  although  he  takes  the  reporters 
into  his  confidence  at  all  times  and  through 
them  the  people  at  largre. 

In  making  reforms  be  sure  not  to  go  too  far 
beyond  the  people,  said  Mr.  Waite.  In  Dayton 
they  have  stopped  promulgating  new  ideas  be- 
cause the  citizens  began  to  weary  of  the  new 
things. 

A  campaign  for  nine  bond  issues  involving 
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$1,000,000,  largely  for  engineering  structures, 
was  won  by  a  3  to  1  majority  by  an  intense 
diffusion  of  knowledge  in  more  or  less  spec- 
tacular ways  of  what  the  money  would  go  for. 

Necessity  for  a  co-operating  citizenry  and 
how  it  was  being  attained  was  a  common 
thought  in  the  reports  of  all  the  managers. 

Fowler  S.  Smith,  purchasing  agent  of  Day- 
ton, in  his  paper  on  "Purchasing  Methods" 
outlined  the  Dayton  system  and  expressed  the 
opinion  that  cities  should  have  purchasing 
agents  with  experience  and  tact  more  nearly 
equal  to  that  of  the  various  selling  ag^ents 
with  whom  they  must  deal.  Otherwise  the 
transaction  is  a  one-sided  affair  with  the  odds 
distinctly  against  the  municipality. 

Gaylord  C.  Cummin  gave  a  detailed  account 
of  making  up  a  complete  budget  for  Jackson, 
Mich.  The  scheme  is  practically  the  same  as 
that  used  in  Dayton  and  Springfield. 

To  clear  the  various  ideas  and  experiences 
gained  in  trying  out  new  procedures  under  the 
new  form  of  government  it  was  decided  to  have 
each  manager  send  information  to  Mr.  Waite 
each  month.  This  will  be  multig^'aphed  and 
passed  on  to  those  managers  who  desire  it  and 
will  bear  their  share  of  the  cost. 

A  committee  on  standard  accounts  and  forms 
will  gather  information  from  the  various  cities 
and  at  the  next  convention  will  arrange  them 
in  an  exhibit. 

The  oflBcers  elected  for  the  coming  year  are: 
H.  M.  Waite,  president;  S.  C.  Barnwell,  vice- 
president,  and  O.  E.  Carr,  secretary  and  treas- 
urer. The  next  place  of  meeting  will  be  de- 
cided by  Mr.  Waite  after  a  conference  with  the 
National  Municipal  League  with  the  idea  of 
arranging  another  joint  meeting.  The  latter 
organization  will  probably  not  make  its  de- 
cision until  next  April. 


ment.  In  other  words,  such  a  board  would 
handle  road  construction,  dam  inspection, 
construction  of  public  buildings,  and  irrig:a- 
tion,  reclamation  and  drainagfe  matters.  A 
constitutional  amendment  would  be  best,  he 
thought,  to  give  this  board  a  sound  founda- 
tion. 

There  should  be  a  complete  State  Control 
of  all  new  irrigation  developments,  Mr. 
Grunsky  thought,  and  he  pointed  out  the  im- 
provement that  would  result  from  giving 
State  backing  to  irrigfation  district  bonds  so 
as  to  make  them  altogether  independent  of  the 
success  or  failure  of  the  district.  Interest  and 
principal  should  be  cared  for  by  special  tax 
assessments.  Sinking  funds  should  not  beg:in 
until  5  years  after  completion  of  the  pro- 
jects, and  irrigation  districts,  he  said,  should 
have  a  relation  to  the  State  similar  to  that  of 
school  districts. 

R.  L.  Hargrove,  attorney  and  general  man- 
ager of  the  Madera  Canal  and  Irrigation  Com- 
pany, declared  that  privately  owned  water 
companies  are  doomed  to  absorption  by  State 
fostered  or  controlled  districts,  as  the  former 
cannot  successfully  compete  with  the  latter. 
This,  he  said,  is  due  to  the  fact  that  many 
land  owners  in  privately  developed  territory 
refuse  to  buy  irrigation  water,  but  pump 
cheaply  from  the  water  table  which  has  been 
raised  to  a  convenient  height  by  the  irriga- 
tion of  adjacent  tracts.  The  water  companies 
are  thus  deprived  of  much  of  the  revenue  the 
territory  would  otherwise  afford. 

The  next  session  of  the  conference  is  set 
for  Nov.  29,  when  representatives  of  power 
and  irrigation  companies  and  reclamation  and 
irrigation  districts  will  be  heard. 


Water   Problems  Studied  by  State 
Committee  in  California 

The  State  Water  Problems  Conference,  cre- 
ated by  the  last  California  Legislature  for 
the  purpose  of  considering  and  recommending 
to  the  1917  Legislature  a  unified  State  policy 
with  reference  to  irrigation,  reclamation,  water 
storage  and  flood  control,  with  due  regard  to 
the  needs  of  water  power,  mining  and  navi- 
gation, recently  held  its  first  meeting  in  San 
Francisco.  A  number  of  papers  on  various 
irhaiffff  of  the  water  problems  of  the  State 
were  read  and  a  larger  number,  sent  in  by 
mail,  were  classified  and  filed  for  the  use  of 
subcommittees. 

Sacramento  River  Floods 

E.  G.  Hopson,  consulting  engineer  of  the 
United  States  Reclamation  Service,  pointed 
out  that  reservoirs  could  not  be  considered 
a  solution  of  the  flood  problem  in  the  Sacra- 
mento River  basin.  "All  the  reservoir  sites 
in  the  valley  are  known  to  us  and  have  been 
•nrveyed,"  he  said.  "The  only  two  effective 
sites  are  those  at  Iron  Canyon  and  the  Pit 
River,  and  these  could  care  for  only  the  peaks 
of  the  floods.  All  the  sites  available  for  stor- 
ing flood  waters  would  produce  only  an  in- 
significant effect."  In  the  discussion  follow- 
ing Mr.  Hopson's  comment  it  was  agreed  that 
the  by-pass  system  of  flood  control  is  the  only 
one  feasible  for  the  Sacramento  valley. 

The  nnattractiveness  of  irrigation  district 
bonds  was  ascribed  by  C.  P.  Eels,  an  attorney 
of  San  Francisco,  to  the  confusion  in  the  forty 
laws  governing  such  bonds,  the  absence  of  an 
adequate  limit  to  the  amount  of  bonds  which 
a  district  may  issue,  and  the  lax  assessments 
in  the  district  under  which  interest  is  paid 
and  the  redemption  fund  accumulated. 

A  State  Board  of  Public  Works 

C.  E.  Grunsky,  president  of  the  American 
Engineering  Corporation,  suggested  that  a 
State  Board  of  Public  Works  be  formed  to 
handle  all  State  engineering  work  and  to 
replace  the  State  Water  Commission,  the 
State  Conservation  Commission,  the  State 
Highway  Commission,  the  Reclamation  Com- 
mission   and   the    State    Engineering    Depart- 


Neuces  County  Causeway  Completed 

The  8400-ft.  Neuces  County  Causeway, 
which  spans  Neuces  Bay,  in  Texas,  connecting 
Neuces  and  San  Patricio  counties  has  recently 
been  completed  at  a  total  cost  of  about 
$165,000.  For  a  distance  of  3600  ft.  the  struc- 
ture is  of  reinforced-concrete  with  a  roadway 
Iff  ft.  in  width,  flanked  on  the  sides  by  4-ft. 
concrete  hand  railings.  For  the  rest  of  the 
length  it  consists  of  a  riprap  fill,  with  a 
driveway  40  ft.  wide.  In  the  fill  the  dredge 
worked  through  old  oyster  beds  so  that  a  large 
percentage  of  the  material  is  pure  oyster 
shell.  The  entire  roadway  will  be  paved  with 
Tarvia.  The  causeway  was  designed  by  Bart- 
lett  &  Ranney,  consulting  engineers,  of  Gal- 
veston and  constructed  by  W.  L.  Pearson  & 
Company,  Inc.,  of  Houston. 


Cleveland  Starts  First  Large  Sewage 
Screen  on  New  Development 

The  14-ft.  Riensch-Wurl  sewage  screens  for 
handling  15,000,000  gal.  per  day  in  Cleveland 
were  put  into  operation  this  week.  This  is 
the  first  large  installation  in  this  country  and 
is  located  at  the  West  Fifty-eighth  Street 
plant,  which  will  ultimately  handle  the  flow 
from  one-quarter  of  the  area  of  the  whole 
city,  the  site,  the  inflow  and  outfall  lines  all 
being  planned  for  this  service.  At  present  the 
additional  work  at  the  station  includes  two  of 
the  ultimate  six  grit  chambers  and  an  outfall 
of  6-ft.  diameter  reinforced-concrete  pipe,  built 
on  land  in  18-ft.  section,  laid  from  scows  and 
the  flange  joints  bolted  up  by  divers.  Two 
features  of  the  grit  chambers,  are  the  movable 
vanes  by  which  the  compartments  may  be 
varied  in  cross-section  to  get  a  constant  1-ft. 
velocity,  and  sand  ejectors  built  under  these 
compartments  to  remove  the  deposited  sand 
hydraulically.  R.  Winthrop  Pratt  is  consult- 
ing engineer  in  charge  of  the  sewage  treatment 
developments  in  Cleveland. 


Texas  to  Establish  Duty  Station  for 
Irrigation  Tests 

For  the  purpose  of  discovering,  if  possible, 
a  more  economic  method  of  irrigation,  a  "duty 
station,"  to  occupy  a  plot  of  40  acres  of  land 
near  Mercedes  will  be  established  by  the  State 
Board  of  Water  Engineers  of  Texas,  according 
to  E.  B.  Gore,  a  member  of  the  board.  Dif- 
ferent processes  of  irrigation  will  be  tried  out 
on  the  land  and  an  effort  will  be  made  to  ob- 
tain the  best  results  with  the  most  economical 
use  of  water.  The  establishment  of  the  duty 
station  is  in  accord  with  the  co-operative  work 
being  conducted  by  the  U.  S.  Department  of 
Agriculture  and  the  State  board.  While  such 
stations  have  been  established  in  connection 
with  the  rice  industry,  this  will  be  the  first  sta- 
tion to  be  devoted  to  the  study  of  duty  meas- 
urements for  general  agriculture  ever  under- 
taken in  Texas. 


Work  Started  on  Apraw  Falls  Elec- 
tric Plant  in  Indiana 

Work  has  been  started  on  the  new  electric 
plant  at  Apraw  Falls,  south  of  Bicknell,  Ind. 
The  plant  will  cost  approximately  $1,000,000 
to  construct.  The  preliminary  work,  accord- 
ing to  reports,  is  under  the  direct  supervision 
of  W.  J.  Stewart  of  the  Stewart  Electric 
Company,  Cincinnati,  Ohio.  The  company  has 
purchased  2500  acres  of  coal  land  in  the  vicin- 
ity of  Bicknell.  On  much  of  this  land  the 
coal  is  so  close  to  the  surface  that  mining  is 
possible  without  the  sinking  of  shafts.  Large 
plants  have  been  purchased  by  the  company 
in  Detroit  and  Philadelphia,  and  are  to  be 
dismantled  and  set  up  again  on  the  site  of 
the  new  establishment.  A  large  dam,  to  be 
constructed  across  White  River,  is  to  furnish 
part  of  the  power.  The  company  already  has 
signed  contracts  for  the  furnishing  of  power 
to  all  the  larger  surrounding  cities.  Work 
has  also  been  started  on  a  traction  line  to 
link  Bicknell  with  Linton,  Washington  and 
Evansville,  Ind.  In  addition  to  this,  it  is  in- 
tended to  run  a  line  from  Bicknell  to  the 
American,  Indian  Creek  and  Oliphant-Wasson 
coal  mines,  several  of  the  large  producers  in 
the  vicinity. 


Construction    to    Be    Started    on 
$150,000  Bridge  in  Indianapolis 

Construction  will  soon  be  started  on  a 
$150,000  bridge  over  Fall  Creek  at  the  inter- 
section of  Meridan  Street,  Indianapolis,  to  re- 
place the  bridge  washed  out  in  the  1913  floods. 
A  temporary  bridge  is  being  erected  at  Penn- 
sylvania Street  to  carry  the  traffic  until  the 
new  structure  is  completed. 


Sewage  Disposal  Plant  Constructed 
at  Y.  M.  C.  A.  Camp 

A  complete  sewage  disposal  plant,  consisting 
of  an  Imhoff  tank,  sprinkling  filter  and  slow 
sand  filters,  has  been  constructed  at  the  Y.  M. 
C.  A.  camp  at  Altamont,  N.  Y.  The  works 
were  designed  by  and  constructed  under  the 
direction  of  Henry  W.  Taylor,  consulting  engi- 
neer of  Albany,  N.  Y. 


To  Abandon  Large  Temporary 
Bridge  in  Indianapolis 

The  use  of  the  large  temporary  bridge  over 
the  White  River  at  East  Washington  Street, 
Indianapolis,  that  is  at  present  used  by  car 
lines  and  heavy  traffic,  will  soon  be  discon- 
tinued, as  construction  on  the  new  West  Wash- 
ington Street  bridge  is  rapidly  nearing  com- 
pletion. 


Illinois  Highway  Commission  Re- 
fuses Aid  in  Oiled  Road  Project 

The  Illinois  State  Highway  Commission  has 
declined  to  give  State  aid  in  Champaign 
County's  $40,000  oiled  road  project  because  the 
plans  of  the  county  board  failed  to  provide  for 
proper  drainage  in  the  improvement.  A  spe- 
cial meeting  will  be  called  to  give  the  super- 
visors a  chance  to  rectify  the  resolutions,  which 
specified  that  none  of  the  money  should  be 
spent  in  building  culverts  or  bridges. 
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Large  Wrecking  Contract  Completed 
in  44  Days  at  Galveston 

A  salvage  contract  involving  the  work  of 
floating  four  stranded  2500-ton  tramp  steam- 
ers and  a  large  schooner,  by  dredging  to  and 
around  them  and  pulling  them  into  the  chan- 
nels cut,  was  recently  completed  after  forty- 
four  days'  work  by  the  Bowers  Southern 
Dredging  Company  at  Galveston.  The  vessels 
went  ashore  in  the  Galveston  hurricane  last 
August.  To  release  two  of  the  steamers,  the 
Eaton  Hall  and  the  Harlesden,  which  were 
cast  up  in  the  middle  of  the  prairie  at  Swan 
Lake,  a  4%-mile  channel,  15  ft.  deep  and 
200  ft.  wide,  was  dredged.  The  Harlesden, 
the  last  of  the  five  ships  to  be  floated,  was  set 
free  Nov.  1. 

The  Ribston,  the  first  of  the  steamers  to  be 
released,  went  ashore  at  the  railroad  yards, 
and  struck  her  nose  across  several  tracks  and 
into  a  turntable.     A  channel  was  dredged  to 


The  long  channel  required  to  reach  the  two 
steamers  stranded  at  Swan  Lake  was  dug  by 
two  dredges,  a  large  boat  starting  in  from 
deep  water  and  a  shallow-draft  dredge  start- 
ing near  the  shore  and  digg:ing  to  meet  it. 
When  the  dredges  met,  both  moved  up  to  the 
head  of  the  cut  and  attacked  the  remaining 
excavation  side  by  side. 


Royal  Engineers  Distinguishing 
Themselves  in  France 

In  a  dispatch  of  Oct.  15  to  the  British  War 
Office,  Sir  John  French,  commander  of  forces 
in  France,  commends  most  highly  the  courage 
and  spirit  of  the  Royal  Engineers — the  body 
in  the  British  army  corresponding  to  our  Corps 
of  Engineers  and  engineer  companies.  The 
Engineer  of  London,  in  its  issue  of  Nov.  12, 
quotes  the  following  paragraphs  from  the  dis- 
patch : 


DRBBGE  DIGGING  OUT  STEAMER  THAT  STORM  LANDED  IN  RAILROAD  YARD 


and  around  her,  and  she  was  pulled  into  it 
stern  first  by  tugs  on  Oct.  7.  The  other 
steamer,  the  Wallace,  and  the  schooner,  Edna 
V.  Pickels,  went  ashore  on  Pellican  Spit.  The 
channel  dredged  to  release  them  was  in  sand. 
After  holes  had  been  dredged  around  these 
vessels,  powerful  jets  were  used  to  wash  out 
the  sand  directly  beneath  them  until  they  could 
be  pulled  free. 

It  is  said  that  the  contract  for  floating  the 
five  vessels  involved  about  $200,000.  As  soon 
as  it  was  awarded,  five  dredges  and  300  men 
set  to  work  on  the  task  of  digging  out  the 
imprisoned  ships.  The  dredges  kept  at  it  day 
and  night,  with  few  stops  even  for  repairs, 
until  the  five  vessels  were  afioat. 


"I  have  on  previous  occasions  called  your 
Lordship's  attention  to  the  admirable  work  of 
the  corps  of  the  Royal  Engineers.  This  work 
covers  a  very  wide  field,  demanding  a  high 
standard  of  technical  knowledge  and  skill,  as 
well  as  unflagging  energy;  and  throughout  the 
supreme  test  of  war  these  qualities  have  never 
been  found  wanting,  thus  reflecting  the  great- 
est credit  on  the  organization  of  the  corps  as 
a  whole,  and  on  the  training  of  the  officers 
and  men  individually.  The  spirit  which  is  im- 
bued in  all  ranks  from  the  base  ports  to  the 
front  trenches  and  beyond  is  the  same.  No 
matter  where  or  how  the  personnel  of  the 
corps  has  been  employed,  devotion  to  duty  and 
energy  have  been  ever  present. 


"In  this  dispatch  I  wish  particularly  to  draw 
attention  to  the  work  of  the  field  units  and 
army  troops  companies,  which  must  almost  in- 
variably be  performed  under  the  most  trying 
circumstances  by  night  as  well  as  by  day.  De- 
manding qualities  of  whole-hearted  courage 
and  self-sacrifice,  combined  with  sound  judg- 
ment and  instant  action,  the  work  of  officers, 
non-commissioned  officers  and  men  has  been 
beyond  all  praise.  The  necessity  for  skilled 
labor  at  the  front  has  been  so  continuous  that 
Royal  Engineer  units  have  frequently  been 
forced  to  forego  those  periods  of  rest  which  at 
times  it  has  been  possible  to  grrant  to  other 
troops;  but,  in  spite  of  this,  they  have  re- 
sponded loyally  to  every  call  on  their  services. 
Notwithstanding  the  heavy  casualties  sustained 
by  all  ranks,  the  esprit  de  corps  of  the  Royal 
Engineers  is  such  that  the  new  material  is  at 
once  animated  by  the  same  ideals  and  the  same 
devotion  to  duty  is  maintained. 

"I  desire  to  call  your  Lordship's  attention  to 
the  splendid  work  carried  out  by  the  tunneling 
companies.  These  companies,  officered  largely 
by  mining  engineers,  and  manned  by  profes- 
sional miners,  have  devoted  themselves  whole- 
heartedly to  the  dangerous  work  of  offensive 
and  defensive  mining,  a  task  ever  accompanied 
by  great  and  unseen  dangers.  It  is  impossible 
within  the  limits  of  a  dispatch  to  give  any  just 
idea  of  the  work  of  these  units,  but  it  will  be 
found,  when  their  history  comes  to  be  written, 
that  it  will  present  a  story  of  danger,  of  hero- 
ism and  of  difficulties  surmounted  worthy  of 
the  best  traditions  of  the  Royal  Engineers, 
under  whose  general  direction  their  work  is 
carried  out." 


New  California  Highway  Has  Been 
Opened  to  Traffic 

The  Tejon  Ridge  Highway,  a  new  trunk  road 
connecting  Los  Angeles  and  Bakersfield,  Cal., 
was  formally  opened  to  the  public  Nov.  16 
after  a  period  of  rush  construction  in  which 
special  effort  was  made  to  have  the  roadway 
compacted  and  oiled  before  the  winter  rains 
set  in.  The  road  opens  up  an  entirely  new 
route  between  the  two  cities  and  will  be  60 
miles  shorter  than  the  Tehachapi  Pass  route 
and  35  miles  shorter  than  the  road  via  the 
Tejon  Pass.  The  new  route  was  described  by 
N.  D.  Darlington,  California  State  Highway 
Commissioner,  in  an  article  in  Engineering 
Record,  Sept.  11,  page  322. 


1192  Engineering  Students  Enrolled 
at  the  University  of  Illinois 

The  number  of  students  registered  in  the 
College  of  Engineering  of  the  University  of 
Illinois  up  to  Nov.  1  was  1192. 
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News  of  Engineering  Societies 

The  Lincoln  Highway  Association  officers  for 
the  coining  year  elected  at  the  meeting  of  the 
directors  in  Detroit,  Nov.  10,  are:  President, 
Henry  B.  Joy;  vice-president,  Roy  D.  Chapin; 
treasurer,  Emery  W.  Clark;  secretary,  Austin 
F.  Bement 

The  EBgineering  Society  of  Buffalo  held  a 
dinner  at  the  Hotel  Statler,  Nov.  17,  at  which 
John  Calder,  president  of  the  Metal  Coating 
Company  of  America  described  a  new  spraying 
process  by  which,  he  stated,  a  non-corrosive 
surface  can  be  put  on  iron  and  steel. 

The  Harrard  Engineering  Society  of  New 
York  will  hold  its  annual  dinner  at  the  Har- 
vard Club  in  New  York  City,  Dec.  11.  The 
speakers  will  include  F.  A.  Delano,  vice-chair- 
man of  the  Federal  Reserve  Board;  Major- 
General  Leonard  Wood,  U.  S.  A.;  Prof.  C.  R. 
Mann,  of  the  Carnegie  Foundation,  and  Prof. 
George  F.  Swain. 

The  National  Drainage  Congress  will  be  held 
at  Cairo,  111.,  Jan  19-21,  1916. 

The  Society  of  Constructors  of  Federal 
Buildings  will  hold  its  annual  convention  at 
Washington,  D.  C,  Jan.  3-6,  1916.  It  is  ex- 
pected that  President  Wilson,  Secretary  Mc- 
Adoo  and  Postmaster-General  Burleson  will 
address  the  convention. 


Personal  Notes 


James  Forgie,  consulting  engineer,  of 
New  York  City,  has  been  awarded  a  Telford 
Gold  Medal  by  the  Institution  of  Civil  Eng^i- 
ners  (British)  in  recognition  of  his  paper  on 
"The  Laxaxalpam  Aqueduct  Tunnels  in  Mex- 
ico" and  his  engineering  work  in  connection 
with  that  project.  Among  other  Americans 
who  have  received  this  honor  are:  CoL  W.  H. 
Harts,  William  Barclay  Parsons,  W.  J.  Wilgus 
and  J.  V.  Da  vies.  Mr.  Forgie  was  born  and 
educated  in  Scotland,  graduating  from  Gor- 
don's College,  Aberdeen,  in  1885.  From  that 
year  until  1899  he  was  a  pupil  of  G.  Gordon 
Jenkins,  civil  eng^ineer.  Later  he  served  with 
Mr.  Jenkins  as  resident  engineer  on  the  Insch 
Waterworks.  From  1890  to  1892  he  was  en- 
gaged in  railway  work  and,  for  the  next  three 
years  was  engaged  in  tunnel  work,  a  good  part 
of  the  time  as  chief  assistant  engineer  on  the 
construction  of  subaqueous  and  other  tunnels 
of  the  Waterloo  &  City  Railway,  London.  He 
also  was  consulting  engineer  on  various  other 
works  of  a  similar  nature.  He  came  to  the 
United  States  in  1902  as  chief  assistant  engi- 
neer of  the  North  River  division  of  the  Penn- 
sylvania, New  York  &  Long  Island  Railroad 
Company  on  the  construction  of  the  Pennsyl- 
vania Railroad  tunnels  under  the  Hudson 
River,  New  York  City.  He  later  served  on  the 
construction  of  the  Hudson  &  Manhattan  tun- 
nels under  the  same  river. 

A.  E.  Tbipplett,  formerly  assistant  su- 
intendent  of  the  Galveston,  Harrisburg  &  San 
Antonio  Railway,  has  been  appointed  division 
engineer  of  the  Missouri,  Kansas  &  Texas,  at 
Parsons,  Tex. 

C.  C.  Brown,  editor  of  Municipal  Engi- 
neering, will  direct  the  courses  at  Purdue  Uni- 
versity formerly  administered  by  Professor 
Sackett.  A  notice  of  Mr.  Brown's  connection 
with  Purdue  as  published  in  these  columns, 
Oct.  23,  gave  rise  to  some  misunderstanding, 
so,  to  be  clear  on  the  matter,  this  journal 
wrote  W.  K.  Hatt,  professor  of  civil  engineer- 
ing at  the  university.  In  his  reply  Professor 
Hatt  stated:  "We  are  fortunate  in  having 
Mr.  C.  C.  Brown  as  lecturer  in  sanitary  engi- 
beering.  He  will  direct  the  courses  formerly 
administered  by  Professor  Sackett  and  will  be 
resident  at  the  university  one  day  each  week, 
giving  lectures  and  attending  the.  drafting 
ro6m  periods." 


Logan  Waller  Page,  director  of  the 
Office  of  Public  Roads  and  Rural  Engineer- 
ing, has  resigned  as  a  director  of  the  Ameri- 
can Road  Builders'  Association,  on  account  of 
the  action  of  that  organization  in  setting  a 
convention  for  next  February.  Mr.  Page  be- 
lieves that  the  Road  Builders'  action  is  in 
violation  of  the  agreement  made  with  the 
American  Highway  Association  when  it  was 
decided  to  hold  the  Pan-American  Road  Con- 
gress in  Oakland,  and  he  feels  compelled, 
therefore,  to  terminate  his  official  connection 
with  the  Road  Builders. 

John  Clayton  Tracy,  formerly  pro- 
fessor of  structural  engineering  at  Sheffield 
Scientific  School,  Yale  University,  has  been 
promoted  to  succeed  the  late  Prof.  A.  J.  DuBois 
as  head  of  the  department  of  civil  engineer- 
ing. Professor  Tracy  was  graduated  from 
Sheffield  Scientific  School  in  1890,  and  received 
the  degree  of  Civil  Engineer  in  1892.  During 
the  year  1891-2,  and  in  subsequent  summers, 
he  was  engaged  in  bridge  construction  work. 


New  Professor  of  Civil  Engineering 
at  Yale  University 


Photo.  Yale  Alumni  Weekly 
JOHN  CLAYTON  TRACY 


He  was  appointed  an  assistant  on  the  Sheffield 
Scientific  School  faculty  in  1892,  instructor  in 
1894,  and  professor  of  structural  engineering 
in  1915.  During  his  period  of  twenty-three 
years  at  Yale  Professor  Tracy  has  devoted 
much  time  and  thought  to  the  study  not  only 
of  the  needs  of  his  own  department,  but  of 
the  problems  which  have  confronted  other 
leading  universities  as  well.  He  has  also  been 
active  in  the  Yale  Engineering  Association, 
which  was  recently  formed  to  promote  the  co- 
operation of  the  alumni  in  the  development  of 
the  engineering  courses  at  Yale.  Professor 
Tracy  is  the  author  of  the  following  works: 
"Introductory  Course  in  Mechanical  Draw- 
ing," "Plane  Surveying,"  "Exercises  in  Sur- 
veying for  Field  and  Office  Work,"  and  "De- 
scriptive Geometry." 

B.  S.  S  T  A  L  E  Y,  who  has  been  engaged  in 
contracting  work  for  many  years  at  Center- 
ville,  Iowa,  has  organized  the  B.  S.  Staley 
Supply  Company  in  conjunction  with  William 
Kindig  to  engage  in  a  general  contracting 
business  at  Centerville. 

Beown  &  Clarkson,  civil  and  min- 
ing engineers,  specializing  in  topographic  en- 
gineering for  city  planning,  reclamation  and 
power  development,  of  Washington,  D.  C,  have 
moved  their  offices  from  the  Star  Building  to 
the  Oxford  Building  in  that  city. 

Ernest  McCullough,  consulting  en- 
gineer, of  Chicago,  has  been  elected  second 
lieutenant  in  Battery  B  in  that  city,  which  has 
had  a  continuous  existence  since  before  the 
Civil  War. 


G.  E.  Wright,  formerly  connected  with 
the  Poughkeepsie  Engineering  &  Contracting 
Company  on  the  construction  of  a  dam  and 
reservoir  for  G.  F.  McKinney  at  Grouses  Store 
on  Fiskhill  Creek,  New  York,  is  now  with  the 
New  York  State  Public  Service  Commission, 
First  District,  on  the  construction  of  the  East 
River  tunnels  from  Whitehall  Street  to 
Montague  Street,  New  York  City. 

Clifford  M.  Pritchard,  formerly 
designing  and  contracting  engineer  for  the 
Oklahoma  Iron  Works,  has  opened  offices  in 
the  Robinson  Building,  Tulsa,  Okla.,  to  engage 
in  a  general  structural  business,  both  design- 
ing and  construction,  particularly  in  connec- 
tion with  industrial  plants  where  engineering 
is  an  important  feature.  Mr.  Pritchard  was 
graduated  from  Earlham  College  in  1893  and 
received  a  degree  in  civil  engineering  at  the 
University  of  Michigan  in  1902.  His  first  work 
was  as  chainman  and  transitman  on  construc- 
tion for  the  Norfolk  &  Western  Railroad  in 
the  summer  of  1892.  Later  he  was  with  the 
Cincinnati,  Hamilton  &  Dayton  and,  in  1897, 
he  was  awarded  first  prize  for  the  design  of 
a  120-ft.-span  steel  arch  at  LaSalle,  111.  He 
also  served  with  the  Toledo  Bridge  Company 
at  Toledo,  Ohio,  the  Gillette-Herzog  Manufac- 
turing Company  and  the  American  Bridge 
Company,  mostly  on  design.  For  the  past 
twelve  years  he  has  been  engaged  as  design- 
ing and  contracting  engineer  for  the  Kansas 
City  Structural  Steel  Company,  the  Missouri 
Valley  Bridge  &  Iron  Company  and  the  Okla- 
homa Iron  Works. 

PaulL.  Reed,  civil  engineer,  U.  S.  Navy, 
has  been  transferred  from  the  Bureau  of  Yards 
&  Docks,  Navy  Dept.,  Washington,  D.  C,  to 
the  Public  Works  Office,  Navy  Yard,  Charles- 
ton, S.  C.  Mr.  Reed  was  graduated  from  the 
Rensselaer  Polytechnic  Institute  in  1894  and 
served  from  then  until  1897  with  the  U.  S. 
Coast  &  Geodetic  Survey  and  the  Chicago 
Bridge  &  Iron  Company.  In  the  latter  year  he 
went  to  Europe  as  technical  assistant  to  Lin- 
don  W.  Bates,  designer  and  contractor  for  hy- 
draulic dredging  and  dredges,  and  was,  for  1  % 
years,  stationed  at  Liege  and  Antwerp, 
Belgium,  as  his  representative  in  charge  of 
the  construction  of  two  large  hydraulic 
dredges  for  the  Russian  Government.  He  also 
was  representative  and  resident  engineer  on 
the  construction  of  four  sea-going  suction 
dredges,  for  Australia  and  India,  by  Sir  Will- 
iam G.  Armstrong,  Whitworth  &  Company  at 
Newcastle-on-Tyne,  England.  He  returned  to 
this  country  in  1902  and,  after  serving  for  a 
short  time  with  the  Bucyrus  Company  of  South 
Milwaukee,  was  appointed  civil  engineer,  U.  S. 
Navy,  in  which  capacity  he  has  served  on 
various  works  in  this  country  and  the  Philip- 
pine Islands. 


Obituary  Notes 


Francis  G.  Ward,  for  the  past  four- 
teen years  commissioner  of  public  works  of 
Buffalo,  died  in  that  city,  Nov.  16,  at  the  age 
of  fifty-nine  years.  With  the  exception  of  his 
work  at  Buffalo,  his  most  notable  achievements 
were  in  connection  with  the  reconstruction  of 
the  wharves  and  plant  of  the  Panama  Rail-, 
road,  for  which  he  was  general  superintendent 
from  1885  to  1887,  and  in  connection  with  the 
construction  of  the  Turkish-Asiatic  railways 
to  Damascus  and  the  Persian  Gulf.  His  edu- 
cation was  completed  at  L'Ecole  des  Fonts  et 
Chausses  in  France,  after  which  he  was  en- 
gaged from  1877  to  1885  in  the  transportation 
department  of  the  New  York  Central  &  Hud- 
son River  Railroad.  From  this  work  he  went 
to  Panama  and,  from  there  he  went  to  the 
Turkish-Asiatic  Railway.  Returning  to  the 
United  States,  in  1890,  he  engaged  in  the 
manufacturing  business  until  1896,  when  he 
began  his  service  with  the  city  of  Buffalo  as 
superintendent  of  waterworks. 


November  27,  1915 


ENGINEERING     RECORD 


679 


William  L.  Crawford,  who  was  f or 
many  years  associated  with  the  late  Henry  M. 
Flagler  in  the  development  of  Florida  and  was 
for  many  years  general  manager  of  the  Florida 
East  Coast  Railway,  died  in  Garwood,  N.  J., 
Nov.  13,  at  the  age  of  seventy-four. 

C.  C.  W  E  N  T  w  0  R  T  H,  principal  assistant 
engineer  of  the  Norfolk  &  Western  Railway, 
died  in  Roanoke,  Va.,  Nov.  11. 

J.  B.  Wilson,  a  former  city  engineer  of 
Walla  Walla,  Wash.,  died  at  Montour,  Idaho, 
Nov.  13,  at  the  age  of  sixty  years. 


Civil  Service  Examinations 

Philadelphia. — Although  the  examinations 
for  minor  positions  were  mentioned  in  last 
week's  issue,  page  648,  they  have  proved  to  be 
sufficiently  important  to  enumerate  separately. 
They  are  as  follows,  and  are  open  to  residents 
of  Philadelphia  who  are  over  twenty-one  years 
of  age: 

Assistant  Engineer,  squad  boss,  depart- 
ment of  city  transit,  salary  from  $2,000  to 
$2,200  a  year.  Applicants  should  have  a  tech- 
nical school  education  and  at  least  five  years' 
experience  in  drafting,  especially  of  structural 
design.  The  duties  involve  the  supervision  of 
a  squad  of  draftsmen  in  the  preparation  of 
drawings  for  subway  and  elevated  railway 
construction.     Examination,  Dec.  21  and  22. 

Assistant  Engineer  of  Design,  collectors 
and  sewage  disposal  works,  bureau  of  sewage, 
salary  $3,000  a  year.  Applicant  must  have 
three  years'  experience  in  the  charge  of  design 
and  maintenance  of  sewage  disposal  works. 
The  work  requires  designing  sewage  disposal 
works,  including  grit  chambers,  screens,  tanks, 
percolating  filters,  disinfecting  devices,  and 
sludge-drying  beds,  and  supervising  their  oper- 
ation.   Examination,  Dec.  6  and  10. 

Architectural  Draftsman,  department  of 
city  transit,  salary  from  $1,500  to  $1,800  a 
year.  Applicant  should  have  five  years'  prac- 
tical experience  in  architectural  design.  This 
position  like  the  first  is  in  connection  with  sub- 
way and  elevated  railroad  construction.  Ex- 
amination, Dec.  27  and  28. 

Draftsman,  department  of  city  transit, 
salary  from  $1,200  to  $1,500  a  year.  Appli- 
cants need  three  years'  experience  in  drafting 
and  must  be  familiar  with  steel  and  masonry 
construction.  The  duties  relate  to  subway  and 
elevated  railroad  construction.  Examination 
will  be  held  Dec.  29  and  30. 

Draftsman,  department  of  city  transit, 
salary  from  $1,000  to  $1,200  a  year.  Appli- 
cants must  have  one  years'  experience  in  draft- 
ing and  a  working  knowledge  of  materials  of 
construction.  Duties  involve  making  of  pre- 
liminary and  working  drawings  of  subway  and 
elevated  railroad  construction.  Examination 
is  to  be  held  Jan.  4  and  5,  1916. 

Laboratory  Assistant,  physical.  Bureau  of 
Surveys,  salary  from  $900  to  $1,000  a  year. 
Applicants  for  this  position  must  be  graduates 
of  a  technical  institution  or  must  have  had 
two  years'  experience  in  the  practical  testing 
of  materials.  The  position  relates  to  the 
assisting  in  the  physical  testing  of  cement, 
concrete,  iron,  steel,  paving  materials,  build- 
ing materials,  etc.     Examination,  Jan.  4,  1916. 

Structural  Draftsman,  department  of 
wharves,  docks  and  ferries,  salary  from,  $1,200 
to  $1,500.  Applicant  must  have  three  years' 
experience  in  bridge  and  structural  drafting, 
with  a  knowledge  of  pier  design.  In  this  posi- 
tion the  duties  will  be  to  make  designs,  com- 
putations and  drawings  of  structural  steel 
work,  pier  foundations,  bulkhead  wall.s  and 
other  river  and  harbor  improvements.  Ex- 
amination, Jan.  7  and  10,  1916. 

Architectural  Draftsman,  salary  from 
$900  to  $1,200.  Requires  general  knowledge  of 
drafting  and  architectural  design.  The  duties 
involve  crayon  work  of  elevations  and  pers- 
pectives of  structures.  Examination,  Jan.  24 
and  25,  1916. 

There  are,  beside  these  examinations,  exami- 
nations for  pitometer  operator,  assistant 
draftsman,  tracer  and  rodman,  to  be  held  Dec. 
20,  Dec.  20  and  31  and  Jan.  6,  1916,  respectively. 


Compact  Spud  Hoist  Eliminates 
Costly  Equipment 

Ease  of  operation,  compactness  and  elimina- 
tion of  overhead  rigging  are  features  claimed 
for  the  Dake  spud  hoist  which  has  recently 
been  placed  on  the  market.  The  machine, 
which  is  designed  for  raising  and  lowering 
spuds  on  dredges,  is  equipped  with  a  revers- 
ing engine,  which  has  no  dead  center  and 
which    will    start,    stop    or    reverse    instantly. 
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foot  over  hollow-tile  or  metal  domes.  This 
form  of  joist  construction  for  floors  or  roofs 
has  been  approved  by  the  building  department 
of  the  city  of  Cincinnati  for  4-in.  joists  spaced 
up  to  3  ft.  on  centers,  while  for  the  same  total 
amount  of  steel  and  concrete,  metal  domes  are 
allowed  but  24  in.  spacing. 

It  is  claimed  for  this  type  of  adjustable 
forms  that  a  stronger  construction  results  for 
the  same  amount  of  materials,  that  the  forms 
are  stiffer,  and  that  the  triangle  shape  of  the 
top  flange  of  the  concretie  beams  resulting  from 
the  use  of  the  curving  haunches  increases  the 
strength  appreciably  by  increasing  the  depth 
to  the  center  of  compression  concrete. 

In  the  case  of  hollow  tile,  the  saving  is  esti- 
mated at  about  two-thirds  of  the  cost  of  the 
tile,  but  the  tile  construction  has  a  bottom 
upon  which  to  plaster,  and  in  the  case  of  plas- 
tered ceilings  saves  the  cost  of  the  metal  lath. 
Even  taking  this  fact  into  consideration,  how- 
ever, the  net  saving  for  this  new  construction 
is  claimed  to  be  the  values  above  quoted. 

Full  information  will  be  furnished  by  Ed- 
ward O.  Keator  &  Company,  2851  Melrose 
Avenue,  Cincinnati,  Ohio,  sole  agents  for  the 
Hodges  system  of  adjustable  forms  for  con- 
crete work. 


each  spud  has  a  hoist  all  its  own 

The  hoist,  as  shown  in  the  accompanying 
photograph,  is  bolted  directly  to  the  spud 
guides  and  its  pinion  meshes  in  turn  with  a 
rack  on  the  spud.  Being  reversible,  steam  can 
be  used  for  either  picking  up  the  spud  or 
driving  it  down  firmly.  The  hoist  is  manufac- 
tured by  the  Dake  Engine  Company,  Grand 
Haven,  Mich. 


Mat  System  Lowers  Cost  of  Concrete 
Forms  and  Strengthens  Structure 

Curved  timber  templets  supporting  flexible 
wooden  mat-bearers  upon  which  26  gage  sheet- 
metal  mats  are  laid,  as  shown  by  the  accom- 
panying photographs,  effect  a  saving  which  is 
claimed  to  vary  from  3  to  5  cents  per  square 


New  Drill  Rotation   Saves  Air  and 
Reduces  Moving  Parts 

Air  enters  the  rotation  motor  of  the  new 
hammer  drill  being  made  by  the  Chicago 
Pneumatic  Tool  Company  first,  and  from  there 
passes  to  the  valve  chamber  of  the  main  pis- 
ton chamber.  Thus  the  advantage  of  using 
one  air  supply  for  operating  both  piston  and 
rotation  is  combined  with  that  of  having  a 
separate  motor  for  the  rotation.  This  design 
eliminates  ratchets  and  pawls  and  makes  pos- 
sible sturdy  and  compact  construction  of  both 
the  rotation  and  the  main  piston  parts.  The 
rotating  motion  is  constant  in  one  direction. 
It  is  secured  by  gearing  a  small,  high-speed  air 
motor,  mounted  on  top  of  the  drill,  to  a  shaft, 
pinion  and  gear,  which  revolve  the  drill  chuck. 
The  top  gear  accomplishes  the  necessary  speed 
reduction  between  the  motor  and  the  drill 
chuck  by  a  worm  thread  on  the  motor  shaft 
which  meshes  with  a  worm  gear  on  the  main 
shaft.  A  ball  valve  gear  of  simple  and  rugged 
construction  is  a  feature  of  the  design  of  the 
main  drill  cylinder.  The  drill,  known  as  the 
"Hummer,"  is  manufactured  in  40,  55  and  65 
lb.  sizes,  drilling  %,  1  and  1%-in.  holes,  6,  8 
and  12  ft.  deep  respectively. 


MAT  system  of  concrete  FORMS  APPLIED  TO  ROOF  CONSTRUCTION 
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Air  Compressor  Valve  Is  Designed 
for  Super-Heated  Steam 

The  b*l»nced-piston  steam  valve  gear  shown 
in  the  accompanying  cut  has  been  developed 
to  meet  the  increasing  use  of  super-heated  and 
high-pressure  steam  in  air  compressing.  These 
factors  are  rendering  the  various  forms  of 
slide  valve  obsolete,  as  high  temperatures  warp 
such  valves,  causing  leakage,  and  render  them 
difficult  to  lubricate,  causing  excessive  wear 
and  loss  of  power.  The  cut-off  valves  illus- 
trated herewith  are  right-  and  left-hand 
threaded  to  a  cut-off  valve  stem,  which  is  ro- 
tated  by  a  speed  and   pressure  regulator  to 


EFFICIENT    VALVE    FOR    HIGH-PRESSURE    STEAM 

vary  the  cut-off.  This  regulator  is  essentially 
a  chain-driven  rotary  oil  pump,  which  acts 
against  a  weighted  plunger.  The  oil  pressure 
maintained  by  this  pump  on  the  plunger  varies 
with  the  speed  of  the  compressor,  thus  chang- 
ing the  amount  of  steam  admitted  to  the  cyl- 
inder in  accordance  with  the  load.  The  reg:u- 
lation  thus  takes  place  in  the  valve  chest, 
instead  of  outside  the  valve  chest,  as  with  an 
ordinary  gfovemor.  Steam  admission  is 
through  the  center  of  the  valve,  the  exhaust 
steam  passing  around  the  ends  of  the  valve. 
It  will  be  noted  on  studying  the  operation  of 
the  valve  that  practically  all  the  packing  is 
protected  from  high-pressure  steam  and  ex- 
posed only  to  the  exhaust  steam. 

This  method  of  regulation  maintains  a  con- 
stant speed  by  changing  the  steam  pressure, 
and  also  varies  the  speed  to  suit  the  rate  at 
which  air  is  being  used. 

The  machines  on  which  this  valve  is  used 
are  built  with  high  and  low  pressure  cylin- 
ders, connected  by  a  "steam  receiver,"  a  spe- 
cial expansion  joint  being  provided  to  guard 
against  the  tendency  of  temperature  changes 
to  throw  the  cylinders  out  of  alignment. 
These  compressors,  called  "Imperial"  type 
XPV,  are  built  by  the  Ingersoll-Rand  Com- 
pany of  New  York  in  capacities  from  608 
to  3620  cu.  ft.  per  minute,  and  for  discharge 
air  pressures  ranging  from  10  to  110  lb.  per 
square  inch.  In  appearance  and  general  design 
they  are  similar  to  the  "Imperial"  types  now 
in  service,  having  force-feed  lubrication  for 
the  air  and  steam  cylinders,  closed  frames, 
reciprocating  parts  with  automatic  lubrica- 
tion by  the  bath  system  and  completely  water- 
jacketed  air  cylinders. 

Business  Notes 

B.  H.  Rader,  formerly  eastern  sales  man- 
agrer  of  the  Universal  Portland  Cement  Com- 
pany and  recently  vice-president  of  the  Hagar 
Portland  Cement  Company,  has  resigned  to 
become  western  sales  manager  of  the  Lehigh 
Portland  Cement  Company,  with  headquarters 
in  Chicago. 

W.  J.  Johnson,  manager  of  the  Pittsburgh 
office  of  the  Lidgerwood  Manufacturing  Com- 
pany of  New  York  City,  will  also  have  charge 
of  the  new  offices  that  company  has  opened  in 
the  Widener  Building,  Philadelphia. 


Robert  E.  Belknap  has  been  appointed  dis- 
trict sales  manager  of  the  Pennsylvania  Steel 
Company  and  the  Maryland  Steel  Company  at 
New  York  City,  succeeding  R.  W.  Gillispie. 
The  New  York  offices  of  the  company  are  lo- 
cated in  the  Empire  Building,  71  Broadway. 

The  Blaw  Steel  Construction  Company  sales 
engineers  held  their  annual  convention  in 
Pittsburgh,  Nov.  12-13.  They  met  at  the  works 
at  Hoboken,  Pa.,  on  the  morning  of  Nov.  13 
and  viewed  a  number  of  new  devices,  after 
which  they  were  entertained  at  luncheon  in 
the  dining  room  of  the  Blaw  plant.  In  the 
evening  a  banquet  was  held  at  the  Concordia 
Club. 

Carl  M.  Bernegau,  vice^)resident  and  treas- 
urer of  the  Keuffel  &  Esser  Company,  manu- 
facturer of  drawing  materials  and  mathemat- 
ical and  surveying  instruments,  of  Hoboken, 
N.  J.,  was  the  guest  of  honor  at  a  dinner  given 
by  the  firm,  Nov.  16,  in  celebration  of  the 
twenty-fifth  anniversary  of  his  connection  with 
the  company.  The  dinner  was  attended  by  500 
employees. 

J.  P.  Beck,  formerly  publicity  manager  of 
the  Hagar  Portland  Cement  Company,  has  re- 
signed to  undertake  an  extensive  investigation 
along  extension  and  publicity  lines  for  the  As- 
sociation of  Portland  Cement  Manufacturers. 
Mr.  Beck  is  secretary  of  the  Conference  on 
Concrete  Road  Building  and  general  manager 
of  the  Cement  Products  Exhibition  Company 
which  holds  the  Cement  Show  in  Chicago.  He 
was  formerly  publicity  manager  of  the  Uni- 
versal Portland  Cement  Company. 

Gustave  Reinberg,  vice-president  of  the 
McKiernan-Terry  Drill  Company,  New  York, 
following  a  ten-days'  Illness  with  pneumonia, 
died  in  New  York,  Nov.  22.  He  was  widely 
known  in  the  mining  and  contracting  fields  on 
account  of  his  long  association  with  com- 
panies selling  to  those  classes.  Years  ago  he 
was  with  the  Forcite  Powder  Company  and 
when  that  corporation  was  taken  over  by  the 
DuPont  interests  Mr.  Reinberg  was  for  a 
time  associated  with  the  larger  company.  In 
1891  he  and  S.  J.  McKiernan  organized  the 
McKiernan  Drill  Company,  which  in  1910, 
upon  consolidation  with  the  Terry  Core  Drill 
Company,  became  the  McKiernan-Terry  Drill 
Company.  Mr.  Reinberg  was  injured  when 
his  automobile  ran  off  a  ferryboat  last  Jan- 
uary. On  account  of  the  exposure  he  had 
been  in  a  weakened  condition  ever  since. 


Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  literature: 

Link-Belt  Company,  Chicago.  Catalog  158, 
8%  X  10%  in.,  38  pages,  illustrated.  Illus- 
trates Link-Belt  locomotive  cranes. 

A.  D.  Cook,  Lawrenceburg,  Ind.    Catalog  12, 

7  X  10  in.,  68  pages,  illustrated.  Contains  com- 
plete data  on  Cook's  deep-well  pumps  and 
machinery. 

Lansing  Company,  Lansing.  Mich.  Catalog 
12C,  8%  X  IIM  in.,  36  pages,  illustrated.  Con- 
crete batch  mixers  and  numerous  models  of 
continuous  mixers. 

Foundation  Company,  New  York.     Catalog. 

8  X  11  in..  32  pages,  illustrated.  Difficult 
underground  construction  in  connection  with 
bridges,  buildings,  dams,  bulkheads  and  mine 
shafts. 

Southwark  Foundry  &  Machine  Company. 
Philadelphia.  Catalog,  8'A  x  11  in.,  44  pages, 
illustrated.  Describes  in  detail  Southwark- 
Harris  valveless  engines,  Diesel  principle,  sta- 
tionary and  marine  types. 

International  Motor  Company,  New  Yor'-. 
Booklet,  9  X  12  in..  40  pages,  illustrated.  An 
account  of  the  performance  of  Mack  armored 
trucks  at  the  encampment  at  Plattsburg,  N.  Y., 
of  the  United  States  Army  School  of  Instruc- 
tion. 

H.  B.  Sackett  Screen  &  Chute  Company, 
Chicaeo.  Catalog  41,  6  x  9  in.,  16  pages;  illus- 
trated. The  design,  construction  and  prices  of 
various  types  of  concrete  spouting  equipment 
pre  carefully  described  and  illustrated  in  this 
booklet. 


Ruggles  Machine  Company,  Poultney,  Vt. 
Catalog,  9x6  in.,  96  pages,  illustrated.  A 
descriptive  and  ready  reference  book  on 
Ruggles  gas  and  gasoline  engines,  explaining 
the  principles  of  heat  engines,  with  instruc- 
tions for  their  operation. 

Weller  Manufacturing  Company,  Chicago. 
Bulletins  28  and  29,  6  x  9  in.,  4  pages  each, 
illustrated.  Describe  one-man  elevators  for 
stone  and  ore-crushing  plants  and  an  auto- 
matic power  shovel  for  handling  cement,  sand, 
ore,  clay,  etc.,  respectively. 

Vulcan  Process  Company,  Minneapolis.  Cata- 
log, 6x9  in.,  12  pages,  illustrated.  Vulcan 
process  of  oxygen  and  hydrogen  gas  genera- 
tion by  electrolysis.  Catalog,  6x9  in.,  32 
pages,  illustrated.  Vulcan  process  of  oxy- 
acetylene  welding  and  cutting  of  metals. 

Southern  Pine  Association,  New  Orleans, 
La.  Booklet,  9  x  11  in.,  24  pages;  illustrated. 
Opinions  of  civil  engineers,  paving  experts, 
street  commissioners  and  citizens'  leagues  on 
creosoted  wood  block  pavements  and  tests  of 
the  United  States  Forest  Service  on  shearing. 
Mott  Sand  Blast  Manufacturing  Company, 
1157  East  lS8th  Street,  New  York  City.  Four 
bulletins,  6%  x  8%  in.,  4  pages  each,  illus- 
trated. Direct-pressure  sand-blast  machine, 
sand-blast  tumbling  barrels,  types  P.  V.  S 
double  and  G.,  and  sand-blast  accessories  for 
cleaning  small  grey  iron,  brass  or  aluminum 
castings  are  described  in  these  bulletins. 

Westinghouse  Church  Kerr  &  Company, 
New  York  City.  Folder,  6x9  in.,  illustrated. 
Sets  forth  the  merits  of  the  new  engine 
terminal  of  the  Central  Railroad  of  New 
Jersey  at  Communipaw,  Jersey  City,  which 
was  designed  and  built  by  this  company  in 
collaboration  with  the  engineering  staff  of  the 
railroad. 

Simplex  Concrete  Piling  Company,  Tacony, 
Philadelphia.  Catalog,  9x7%  in.,  96  pages, 
cardboard  cover,  illustrated.  This  book  pre- 
sents concisely  and  logically  the  important 
features  of  Simplex  piles  and  their  various 
forms  to  meet  ordinary  and  unusual  conditions, 
and  shows  in  clear  reproductions  tests  made 
and  many  structures  using  these  piles  for 
foundations. 

Sullivan  Machinery  Company,  Chicago 
Bulletin  72,  6  x  9  in.,  24  pages,  illustrated. 
The  edition  dated  August,  1915,  describes  in 
detail  the  Sullivan  drill  sharpener,  a  com- 
pressed air  machine  for  forging  and  sharpen- 
ing rock  drill  and  hammer  drill  bits  and  form- 
ing shanks  by  hammering.  The  machine  itself 
stands  6  ft.  high  over  all  and  occupies  a  floor 
area  of  5  x  2y2  ft.,  weighing  about  two  tons. 

Carnegie  Steel  Company,  Pittsburgh,  Pa. 
Booklet  on  Bulb  Sections;  paper;  5  x  7%  in.; 
16  pages,  illustrated.  Bulb  angle  sections 
suitable  for  both  shipbuilding  purposes  and  in 
steel  railroad  car  construction.  The  ship- 
building bulb  angles  rolled  to  conform  to 
British  standards  are  included,  and  miscel- 
laneous sections  and  bulb  beams  are  described 
in  the  usual  manner  by  diagrams  and  tables. 
American  Pulverizer  Company,  East  St. 
Louis,  111.  Catalog  21,  3%  x  9  in.,  12  pages, 
illustrated.  Describes  ring  and  combined  ring 
and  hammer  pulverizers  for  crushing  brick, 
Portland  cement,  rock  and  the  like.  The  de- 
scriptive matter  accompanies  the  illustrations, 
other  matter  being  in  the  nature  of  testi- 
monials, explaining  one  or  two  instances  of 
actual  operation  of  pulverizers. 

Mastic  Bond  Company,  Inc.,  18  East  Forty-" 
first  Street,  New  York  City.  Folder,  81/2  x  11 
in.,  4  pages.  Deals  with  Par-Lock,  a  method 
of  bonding  plaster,  stucco  or  cement  finish  per- 
manently to  structural  surfaces.  The  process 
involves  the  application,  by  air  pressure,  of  a 
mastic  damp-proof  bond  into  which  a  closely 
graduated  crushed  rock  is  driven,  forming  a 
rough  surface  which,  when  dry,  engages  the 
plaster  finish.  The  process,  it  is  claimed,  pro- 
duces a  surface  waterproof  and  free  from 
cracks  or  stains  at  no  greater  cost  than  for  a 
finish  applied  in  the  usual  way.  The  weight  of 
a  Par-Lock  ceiling  is  said  to  be  only  about  one- 
third  that  of  a  ceiling  plastered  under  the  ordi- 
nary specification. 
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Corner  View  Kreollte  Wood  Block  Floor  Willys-Overland  Co.,  Toledo,  Ohio.    Mills,  Rhines,  Bellman 
&   Nordoff,  Architects,  A.   Bentley  &  Sons  Co.,   General   Contractors. 
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Durable — Comfortable — Smooth — Efficient 


How  best  to  increase  shop  efficiency 
and  at  the  same  time  cut  manufac- 
turing and  overhead  costs  is  the  big 
problem  of  every  manufacturing  con- 
cern, especially  the  automobile  com- 
panies with  their  ever-increasing  respon- 
sibilities. 


THE  Willys-Overland,  Ford,  Fierce- 
Arrow,  Dodge  Bros.,  Cadillac  and 
the  Franklin  Automobile  Companies 
have  been  aided  in  maintaining  their 
policy  of  "A  better  machine  at  a  lower 
price"  by  the  Kreolite  Wood  Block 
Floors  installed  in  their  machine  shops, 
loading  platforms,  driveways  and 
gauges. 


Our  Engineering  Department  will  gladly  send  detailed  specifica- 
tions for  any  of  your  work.  Interesting  Booklet  "Factory  Floors" 
sent  on  request. 

THE  JENNISON-WRIGHT  COMPANY 

323  Huron  Street,  Toledo,  Ohio 

Pioneers  in  Factory  Floors 
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Proportioning  of  Fine  Aggregate 

THE  intensive  study  being  devoted  to  the 
constitution  of  concrete  augurs  well  for 
its  future  quality.  Necessarily  in  such  a 
subject  investigations  are  fully  warranted 
even  though  their  immediate  practical  ap- 
plication is  doubtful.  They  may  develop 
new  theories,  which  after  further  research 
will  result  in  radical  changes  in  materials, 
proportions  or  methods.  The  very  careful 
and  interesting  studies  made  by  Professor 
McNeilly,  of  Vanderbilt  University,  pub- 
lished in  the  last  issue  of  the  Engineering 
Record,  seem  at  present  at  least  to  have 
chiefly  a  theoretical  value.  In  other  words, 
it  seems  to  be  doubtful  whether  the  type  of 
fine  aggregate  which  he  found  to  give  such 
good  results  is  commercially  feasible.  Pos- 
sibly there  will  be  conditions  which  would 
justify  the  necessary  expense.  His  re- 
searches, however,  have  a  larger  value,  in 
helping  us  to  get  closer  to  the  real  con- 
stitution of  one  our  most  important  engi- 
neering materials. 

Ramps  Instead  of  Stairways 

INDUSTRIAL  engineers  will  find  in  the 
article  on  the  Victor  Building  in  last 
week's  issue,  page  656,  food  for  thought 
on  the  entrance  and  exit  facilities  of  factory 
buildings.  The  designers  of  this  structure 
have  discarded  both  stairways  and  elevators 
under  the  conviction  that  ra^ps  insure 
greater  safety  in  case  the  building  must  be 
emptied  hurriedly.  While  ramps  are  a 
rather  common  expedient  in  public  build- 
ings, such  as  railway  stations  and  theaters, 
their  use  as  the  sole  means  of  communica- 
tion from  floor  to  floor  in  a  high  building 
is  believed  to  be  novel  in  the  Victor  plant. 
Their  adoption  is  in  harmony  with  the 
policy  of  the  Victor  Talking  Machine  Com- 
pany to  do  the  utmost  feasible  for  the  safety 
of  its  employees.  Apparently  there  is 
nothing  to  interfere  with  the  success  of  the 
adopted  plan.  It  seems  logical  to  assume 
that  the  capacity  per  foot  width  would  be 
greater  than  that  of  a  stairway.  Actual 
experience  with  the  construction  will  be  of 
great  interest  to  industrial-plant  designers. 

Columns  as  Ventilating  Ducts 

IN  ONE  other  respect  the  article  on  the 
Victor  Building  merits  special  considera- 
tion from  the  industrial  engineer.  Hollow 
cast-iron  columns  of  large  diameter  have 
been  used  and  serve  not  only  for  support- 
ing loads  but  also  as  ventilating  ducts.  This 
design  involves  a  number  of  interesting 
economic  problems.  Normally  one  would 
expect  to  use  reinforced-concrete  columns 
in  a  structure  of  this  type.  Then  comes 
the  question  as  to  the  economy  of  the  de- 
sign used  compared  with  concrete  columns 


and  separate  heating  and  ventilating  flues. 
But  the  question  cannot  be  decided  on  such 
simple  lines,  for  floor  space  was  an  im- 
portant factor.  Even  if  the  cost  of  the 
alternative  design  would  have  been  the  same 
as  that  used,  floor  saving  would  probably 
have  thrown  the  balance  in  favor  of  the  de- 
sign adopted.  Certainly  with  a  similar  set 
of  conditions — -and  they  are  not  extraor- 
dinary— the  design  adopted  merits  more 
than  passing  consideration. 

Why  Not  Pebbles? 

WHEN    authorities   disagree,    there   is 
perhaps  excuse  for  wide  differences  in 
individual  interpretation  of  the  meaning  of 
a  particular  term.     Since  dictionaries  are 
not  entirely  in  accord,  it  is  not  surprising 
that  the  individual  misinterprets  the  mean- 
ing of  "gravel,"  from  the  standpoint  of  its 
necessary  requirements  for  concrete  aggre- 
gate.    This  fact  is  often  responsible  for 
the  use  of  bank-run  material,  as  there  are 
definitions  for  gravel  which  describe  it  as 
"small  stones  or  pebbles,  or  a  mixture  of 
sand  and  small  stones."     There  is  no  defi- 
nite   differentiation    between    cobblestones 
and    boulders,    as    regards    minimum    and 
maximum  limits  of  size.    Bank-run  deposits 
may  contain  particles  large  enough  to  fall 
within  the  common  conception  of  either, 
to  say  nothing  of  the  presence  of  foreign 
matter,  such  as  clay  and  loam,  that  render 
the  material  unfit  for  concrete  aggregate. 
Why  not  use  a  term  that  would  suggest  a 
clean  material  as  well  as  one  consisting  of 
particles  fairly  well  limited  as  regards  mini- 
mum and  maximum  size?     Pebbles,  in  the 
minds  of  most  people,  are  clean,  rock  parti- 
cles made  so  by  attrition  in   streams  or 
otherwise.    If  "pebbles",  ranging  from  a  cer- 
tain minimum  to  maximum,  were  specified 
as  coarse  aggregate,  such  specification  would 
immediately  carry  the  idea  of  cleanliness 
and  freedom  from  particles  below  and  above 
a  certain  minimum  and  maximum.    As  such 
material  cannot  be  found  in  a  natural  de- 
posit,   the   specification   of   pebbles   would 
imply  the  necessity  for  preparation,  thus 
rendering  the  material  fit  for  use  as  con- 
crete aggregate. 

Lost  Time  with  Motor  Trucks 

IN  ORDER  to  realize  the  greatest  bene- 
fits from  motor-truck  haulage  on  con- 
tract work  it  is  necessary  to  give  careful 
thought  not  only  to  the  machine  itself  but 
to  the  method  of  operation.  It  is  not 
enough  to  purchase  good  trucks,  man  them 
with  intelligent  drivers,  and  keep  the  out- 
fits in  repair  by  replacing  broken  or  worn- 
out  parts.  The  motor  truck  is  a  high- 
priced  plant  unit  and  the  economies  which 
it  can  effect  can  be  realized  only  if  it  is 
kept  on  the  road  actually  hauling  materials. 


It  is  the  time  lost  in  loading  and  unloading 
that  eats  into  the  profits  of  motor-truck 
haulage.    Therefore,  the  contractor  who  de- 
vises methods  for  reducing  delays  at  the 
ends  of  the  route  will  be  amply  repaid  for 
his  trouble.     This  point  was   emphasized 
by  several  English  engineers  at  the  con- 
ference of  the  Institution  of  Municipal  and 
County    Engineers    in    Westminster    last 
summer.     Ernest  J.  Elford,  borough  engi- 
neer of .  Southend-on-Sea,  summed  up  the 
matter  when  he  said  that,  from  the  finan- 
cial point  of  view,  the  most  important  fac- 
tor is  rapid  loading  and  discharging.    Loss 
of  time  with  motors  makes  all  the  differ- 
ence between   profit   and   loss.     It   is   es- 
sential, therefore,  that  good   facilities   for 
loading  and  unloading  be  provided,  so  that 
as  large  a  proportion  as  possible  of  the 
working  hours  be  spent  in  traveling.   There 
is,  of  course,  nothing  new  in  this  advice. 
Too  often,  however,  analysis  of  delays  is 
neglected,   and  the  owner  does  not  know 
whether  he  is  getting  the  most  out  of  his 
plant.     Contractors  with  motor  trucks  will 
do  well  to  analyze  the  idle  time  of  their 
machines  and  study  the  possibilities  of  in- 
creased efficiency  by  better  organization  of 
their  loading  and  unloading  operations. 

Disregarding  Facts  for  Expediency 

WHENEVER  utilities,  particularly  rail- 
roads, attempt  to  get  into  reproduc- 
tion cost,   for  valuation  purposes,  figures 
for  land  that  show,  what  all  railroad  real- 
estate  men  know,  how  much  in  excess  of 
normal  market  value  railroads  have  to  pay 
for  their  right-of-way,  they  are  confronted 
with  that  section  of  the  Minnesota  rate  de- 
cision which  states  that  multipliers  based 
on  mere  conjecture  cannot  be  allowed.  The 
insincerity  of  some  who  quote  that  decision 
is  typified  by  the  opinion  of  the  Railroad 
Commission  of  California  on  the  valuation 
of  the  Quincy  Western  Railway,  briefly  ab- 
stracted on  page  698.     Here  the  realm  of 
conjecture  is  replaced  by  one  of  absolute 
fact,  for  the  reason  that  the  road  was  built 
only    five    years    ago,    and    the    company 
actually  did  pay  three  times  the   normal 
market  value  for  its  right-of-way.     Never- 
theless Commissioner  Loveland  would  dis- 
allow this  multiple,  even  calling  upon  the 
Minnesota  decision  to  support  his  view.   He 
makes  no  accusation  of  extravagance  or  bad 
judgment  on  the  company's  part  in  its  land 
transactions.     True,  he  mentions  peculiar 
conditions  that  forced  the  company  to  pay 
an  abnormal  price,  and  if  these  conditions 
have  changed  the  multiple  for  the  reproduc- 
tion  cost  should  be  modified  accordingly. 
He  does  not  say,  however,  that  conditions 
have  changed,  and  his  manner  of  referring 
to  "a  special  and  higher  'railroad  value' " 
and  "actual  present-day  average  conditions" 
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suCT^sts  that  he  would  probablj'  consider 
the  amount  any  railroad  paid  at  an>'  time 
abnormally  high.  If  so,  he  does  not  seem 
to  agree  with  the  view  expressed  at  the 
recent  Philadelphia  conference  by  John  M. 
Eshleman,  formerly  president  of  his  com- 
mission, that  the  company  is  entitled  to  a 
fair  return  on  the  actual  investment. 
Rather,  he  seems  to  support  what  this  Jour- 
nal has  already  suggested,  that  some  com- 
missioners are  as  ready  to  advocate  what- 
ever basis  gives  the  lowest  valuation  as  the 
utilities  are  to  claim  whatever  gives  the 
highest.  It  would  be  interesting  to  know 
whether  Commissioner  Loveland  would 
apply  the  "basis  of  actual  present-day  aver- 
age conditions"  to  donated  lands,  and  dis- 
regard the  fact  of  the  donation  on  the 
ground  that  land  is  not  often  donated  in  the 
general  market. 


able  for  municipalities  and  other  interests 
with  high  credit.  If  they  contemplate  doing 
work  next  year,  they  can  do  no  better  than 
to  get  their  securities  on  the  market  at  once 
and  then  let  the  necessary  contracts  for 
their  work.  Forehandedness  is  certain  to 
be  well  repaid  under  the  present  abnormal 
conditions. 


Quick  Action  and  the  Bond  Market 

LAST  week  the  Engineering  Record  in  its 
leading  editorial  urged  engineers  to 
puc  their  work  for  next  year  under  contract 
just  as  soon  as  possible.  Quick  action  will 
insure  the  best  prices  obtainable  next  year, 
and  also  give  greater  certainty  that  the 
work  will  be  done.  The  shortage  of  steel 
promises  to  be  such  that  work  let  late  in 
the  spring  will  have  to  be  postponed  for 
another  season,  not  only  because  the  steel 
actually  entering  into  the  construction  will 
be  difficult  to  secure,  but  because  con- 
tractors will  not  be  able  to  buy  new  plant. 
Already  the  manufacturers  of  contractors' 
equipment  are  having  difficulty  in  securing 
adequate  stocks. 

With  the  newspapers  filled  with  stories 
regarding  the  present  state  of  the  steel 
trade,  it  is  not  difficult  to  convince  engineers 
that  an  unprecedented  condition  will  face 
them  next  year.  Their  natural  inquiry, 
however,  will  be  regarding  the  possibility 
of  securing  the  necessary  funds.  On  this 
subject  one  can  speak  with  certainty  and 
with  emphasis. 

Not  for  many  years  has  the  market  for 
high-grade  bonds  been  as  good  as  it  is  now. 
Money  is  plentiful  and  promises  to  be  so  for 
some  time,  unless  the  war  should  suddenly 
end.  Such  a  condition  naturally  results  in 
turning  the  attention  of  investors  to  high- 
grade  securities. 

Particularly  is  the  municipal  bond  mar- 
ket in  a  favorable  condition  just  now.  In 
fact,  the  demand  is  better  than  it  has  been 
for  six  years.  About  eighteen  months  ago 
municipalities  were  very  active  in  putting 
out  securities.  For  a  time,  in  fact,  the 
market  was  flooded.  These  issues,  however, 
have  all  been  absorbed  and  the  supply  is 
DOW  less  than  the  demand.  Whereas  under 
normal  bond  conditions  high-grade  securi- 
ties sell  on  a  4.10  to  4.40  per  cent  basis, 
high-grade  issues  are  now  being  marketed 
at  3.80  to  4.10.  For  example,  the  bonds  of 
the  city  of  Buffalo  are  selling  on  a  3.85 
basis.  The  conditions  are  somewhat  excep- 
tional in  New  York  just  now,  because  of 
taxation  agitation,  but  in  general  high- 
grade  municipals  are  on  less  than  a  4  per 
cent  basis. 

The  condition,  therefore,  is  very  favor- 


This  Lax  Inspection  Tjrpical 

A  CASE  of  lax  lumber  inspection  has  re- 
cently been  given  puljlicity  in  Chicago. 
It  appears  that  1,100,000  ft.  of  No.  1 
common  longleaf  pine  was  ordered  for  the 
construction  of  a  new  pumping  station  for 
the  city.  Apparently  the  timbers  were  care- 
fully inspected  for  injurious  wind  shakes, 
unsound  and  loose  knots  and  other  defects, 
though  little  attention  was  paid  to  species, 
at  least  in  the  earlier  shipments.  While 
many  of  the  timbers  were  probably  on  the 
border  line — might  have  been  longleaf, 
shortleaf  or  loblolly — a  certain  other  pro- 
portion, and  quite  a  sizeable  one,  could  not 
have  been  anything  else  than  loblolly  or 
shortleaf.  The  lax  inspection  was  discov- 
ered and  the  later  shipments,  presumably, 
have  been  examined  with  reference  to  the 
specifications  as  a  whole. 

While  considerable  comment  has  been 
made  on  the  case  in  Chicago,  the  Engineer- 
ing Record  knows  from  inquiry  among  lum- 
ber interests  that  lax  inspection  of  this 
sort  is  very  common.  It  seems  to  be  due, 
too,  to  ignorance  on  the  part  not  only  of 
the  inspectors  but  of  the  purchasing  depart- 
ments, and  applies  not  only  to  big  cities 
but  to  million-dollar  corporations  as  well. 
Within  the  year  there  have  been  two  very 
flagrant  examples  of  the  sort  at  New  York, 
both  shipments  going  to  big  corporations — 
one  an  industrial  concern  of  international 
prominence,  and  the  other  one  of  the  largest 
railroads  in  the  country.  In  both  cases  the 
shipments,  while  made  on  a  longleaf  speci- 
fication basis,  were  composed  of  30  to  40 
per  cent  of  timbers  very  evidently  of  lob- 
lolly or  shortleaf  origin.  Yet  the  dealers 
were  getting  longleaf  prices,  while  the  engi- 
neers had  predicated  their  designs  upon  the 
use  of  the  stronger  material  for  the  struc- 
tures they  intended  to  build. 

Apparently,  then,  the  lumber  dealers  are 
not  alone  at  fault.  While  their  dishonesty 
cannot  be  condoned,  one  cannot  but  condemn 
also  the  ignorance  of  the  purchasing  and 
inspection  divisions  which  accept  the  ma- 
terials not  complying  with  specifications. 
It  is  just  these  conditions  which  have  re- 
sulted in  the  agitation  for  better  specifica- 
tions and  higher  standards  of  timber  mar- 
keting within  the  last  few  years. 

The  practical  application  of  the  incident 
should  not  be  lost  upon  the  reader.  If  he 
is  specifying  timbers  it  is  his  duty  to  see 
that  his  inspectors  really  know  how  to  pass 
intelligently  upon  the  material  being 
bought.  Certainly  the  engineers  of  the  rail- 
road and  of  the  industrial  company  at  New 
York  who  were  getting  30  to  40  per  cent 
of  shortleaf  on  a  longleaf  order  did  not 
concern  themselves  much  about  what  their 
purchasing  and  inspection  divisions  were 
doing. 


Responsibility  of  Methods  for  the 
QuaUty  of  Concrete 

ELSEWHERE  in  these  columns  comment 
is  made  upon  the  great  number  of 
studies  which  have  been  made  on  the  nature 
of  concrete.  More  of  these,  however,  have 
been  directed  at  the  quality  of  the  materials, 
at  the  variation  in  proportions,  at  the  effect 
of  different  combinations  of  concrete  and 
steel.  Rare  and  superficial  have  been  the 
studies  of  mixing  and  placing,  while  the 
design  of  mixing  machinery,  given  much 
study  from  the  mechanical  standpoint,  has 
had  relatively  little  thought  put  upon  the 
actual  mixing  process  itself. 

In  this  issue  Nathan  C.  Johnson  begins 
a  series  of  articles  which  are  directed  not 
at  the  materials  or  the  inner  constitution 
of  concrete,  but  at  the  mixing  and  placing 
methods.  The  burden  of  his  argument  is 
that  the  methods  are  no  less  important  than 
the  materials.  He  does  not  state  that  they 
are  more  important,  but  it  would  be  easy  to 
conclude  from  the  evidence  he  adduces  that 
such  is  the  case. 

We  have  rightly  heard  much  criticism  of 
late  against  "batch-a-minute"  concrete.  Mr. 
Johnson's  argument  backs  up  those  who  have 
criticised  current  methods.  He  contends, 
however,  that  time-economy  is  a  factor  that 
cannot  be  overlooked,  and  while  he  deplores 
the  quality  of  material  produced  under 
present  "batch-a-minute"  procedure  he  in- 
sists that  this  ideal  should  be  kept  in  mind. 
In  other  words,  if  by  a  different  type  of 
mixing  apparatus,  or  auxiliary  equipment 
to  be  used  in  connection  with  present  types, 
first-class  material  can  be  secured  at  the 
"batch-a-minute"  rate,  he  is  strongly  in 
favor  of  adherence  to  the  present  time  ideal. 

His  articles,  therefore,  will  be  as  much 
welcomed  by  the  practical  man  as  by  those 
who  on  theoretical  grounds  are  fighting  for 
a  better  product. 

A  word,  finally,  as  to  the  method  he  em- 
ploys— -the  motion-picture  camera.  This  in- 
strument has  been  effectively  used  in  mak- 
ing studies  in  industrial  establishments. 
Now  that  Mr.  Johnson  has  shown  its  possi- 
bilities in  the  concrete  field,  can  we  not  con- 
fidently look  for  its  extension  in  other  direc- 
tions having  a  direct  bearing  on  the  work 
of  the  civil  engineer  and  the  contractor? 
For  the  work  on  which  Mr.  Johnson  used  it, 
its  advantages  are  obvious  and  striking. 
As  engineering  grows  more  complex,  new 
methods  of  research  and  new  instruments 
of  investigation  are  to  be  expected.  Pos- 
sibly not  the  least  of  these  will  be  the 
moving-picture  machine. 


Contract  Fallacies  from  Australia 

IF  the  report  of  Maurice  E.  Kernot,  ab- 
stracted on  another  page  of  this  issue,  is 
a  fair  index  of  the  way  the  Australian  Gov- 
ernment has  dealt  with  railroad  contractors, 
it  is  not  strange  that  the  contract  work 
has  proved  unprofitable  for  both  parties.  It 
would  prove  so  in  this  country,  or  in  any 
other  where  only  outline  plans  and  speci- 
fications were  furnished  to  bidders;  where 
anyone  who  could  get  financial  backing  was 
allowed  to  take  contracts,  whether  or  not 
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he  had  equipment  or  previous  experience; 
where,  although  long  delays  occurred  in  pre- 
paring plans  and  letting  contracts,  the 
actual  time  allowed  for  figuring  the  work 
was  very  brief;  where  the  contractor  was 
invariably  held  to  unprofitable  mistakes, 
and  had  to  assume  every  risk,  and  where  a 
premium  was  put  on  procrastination  by 
invariably  failing  to  enforce  time  contracts. 
The  marvel  is  that  the  Government  was 
able  to  find  any  contractors  worthy  of  the 
name  who  would  do  business  under  such  a 
system.  Certainly  no  American  railroad 
can  run  its  affairs  that  way  and  expect  to 
make  its  new  construction  pay  dividends. 
The  advantages  claimed  by  Mr.  Kernot  for 
the  day-labor  system  are  doubtless  actual 
when  compared  with  such  a  contract  system, 
though  his  chief  arguments  are  based  on 
fallacies  so  hoary  that  they  are  almost  for- 
gotten in  this  country.  Where  work  is 
started  on  the  heels  of  the  surveying 
parties,  it  goes  without  saying  that  the  loca- 
tion is  apt  to  suffer.  The  location  becomes 
permanent  before  matters  like  river  cross- 
ings and  other  troublesome  features  can  be 
properly  decided. 

To  say  that  the  staff  required  to  prose- 
cute the  work  by  day  labor  is  only  half 
what  it  was  under  the  contract  system  is 
merely  saying  that  the  former  system  was 
conducted  by  the  Government  in  a  ridicu- 
lously extravagant  fashion.  Under  proper 
conditions  competition  so  cuts  down  the 
return  to  the  contractor  that  the  abnormal 
profit,  of  which  Mr.  Kernot  speaks,  is  non- 
existent. By  and  large,  contractors  are 
rewarded  in  proportion  to  their  skill  and 
the  risks  they  take.  On  broad  economic 
grounds,  therefore,  contracting  is  no  more 
profitable  than  other  lines  of  business  re- 
quiring equally  sound  judgment  and  ability. 
Actual  experience,  too,  bears  out  the  theory, 
as  all  contractors  and  fair-minded  engineers 
will  testify.  Had  the  conditions  of  contract 
work  in  Australia  been  fair,  the  alleged 
advantages  of  the  day  labor  which  Mr. 
Kernot  sees  would  not  have  existed. 


Labor  Decisions  Which  Affect  Con- 
tract Work 

TWO  labor  decisions  of  the  greatest  im- 
portance to  those  concerned  with  the  cost 
and  execution  of  engineering  work  have 
been  handed  down  within  a  month  by  the 
United  States  Supreme  Court.  Both  of 
them  are  on  anti-alien  labor  laws — the  one 
in  the  so-called  Arizona  case,  and  the  other 
involving  the  employment  of  aliens  in  the 
construction  of  New  York's  subway.  The 
decision  in  the  Arizona  case  was  handed 
down  Nov.  1,  while  the  court  announced  its 
findings  in  the  New  York  case  Nov.  29. 
Of  the  two,  the  New  York  case  has  the 
more  immediate  bearing  on  construction 
work,  though  the  ramifications  and  possi- 
bilities of  the  Arizona  law  were  so  much 
greater  that  had  the  State  been  sustained 
the  precedent  might  have  become  a  serious 
menace  not  only  to  all  construction  work, 
but  to  industry  in  general.  The  importance 
of  the  cases  is  therefore  apparent. 

Briefly  put,  the  court  declared  that  the 
Arizona  law  was  unconstitutional  and  that 
the  State  could  not  limit  the  percentage  of 


aliens  employed  on  private  work.  The  New 
York  case  did  not  concern  private  work,  but 
was  concerned  solely  with  the  employment 
of  aliens  on  public  work.  Here  the  judg- 
ment of  the  Supreme  Court  affirms  the 
validity  of  the  statute.  It  has,  therefore, 
been  established  that  any  State  has  it  in 
its  power  to  prohibit  the  employment  of 
aliens  on  public  work,  whether  done  with 
State  funds  and  under  State  supervision  or 
under  any  of  the  governmental  divisions 
subordinate  to  the  State — counties,  cities, 
villages,  townships  and  district  organ- 
izations. 

Arizona's  anti-alien  law  provided  that  any 
company,  partnership,  association  or  in- 
dividual who  employed  more  than  five 
workers  at  a  time  must  employ  not  less 
than  80  per  cent  qualified  electors  or  native- 
born  citizens  of  the  United  States.  An  em- 
ployee discharged  as  a  result  of  the  enact- 
ment brought  suit,  contending  that  the  law 
was  in  violation  of  his  rights  under  the 
Fourteenth  Amendment  to  the  Constitution. 
The  special  court  of  three  judges  convened 
to  hear  the  case  supported  the  plaintiff,  and 
his  position  has  now  been  affirmed  as  cor- 
rect by  the  Supreme  Court. 

Touching  the  authority  of  the  State  to 
promote  the  health,  safety,  morals  and 
welfare  of  those  within  its  jurisdiction,  the 
justification  sought  for  the  act,  the  court 
says: 

"But  this  admitted  authority,  with  the 
broad  range  of  legislative  discretion  that 
it  implies,  does  not  go  so  far  as  to  make 
it  possible  for  the  State  to  deny  to  lawful 
inhabitants,  because  of  their  race  or  nation- 
ality, the  ordinary  means  of  earning  a  live- 
lihood. It  requires  no  argument  to  show 
that  the  right  to  work  for  a  living  in  the 
common  occupations  of  the  community  is 
of  the  very  essence  of  the  personal  freedom 
and  opportunity  that  it  was  the  purpose  of 
the  (Fourteenth)  Amendment  to  secure.  If 
this  could  be  refused  solely  upon  the  ground 
of  race  or  nationality,  the  prohibition  of 
the  denial  to  any  person  of  the  equal  pro- 
tection of  the  laws  would  be  a  barren  form 

of  words The  authority  to  control 

immigration — to  admit  or  exclude  aliens — is 
vested  solely  in  the  Federal  Government. 
The  assertion  of  an  authority  to  deny  aliens 
the  opportunity  of  earning  a  livelihood  when 
lawfully  admitted  to  the  State  would  be 
tantamount  to  the  assertion  of  the  right 
to  deny  them  entrance  and  abode,  for  in 
ordinary  cases  they  cannot  live  where  they 
cannot  work,  and,  if  such  a  policy  were  per- 
missible, the  practical  result  would  be  that 
those  lawfully  admitted  to  the  country  under 
the  authority  of  the  acts  of  Congress, 
instead  of  enjoying  in  a  substantial  sense 
and  in  their  full  scope  the  privileges  con- 
ferred by  the  admission,  would  be  segre- 
gated in  such  of  the  States  as  chose  to  offer 
hospitality." 

It  was  also  argued  by  the  state  that  the 
act  was  not .  in  contravention  of  the  rights 
of  aliens,  because  it  was  not  "a  total  de- 
privation of  the  right  of  the  alien,  to  labor" ; 
that  is,  that  the  restriction  applied  only  to 
businesses  and  persons  having  more  than 
five  employees,  and  to  the  ratio  fixed.  As  to 
this  contention  the  court  says : 

"If  the  State  is  at  liberty  to  treat  the 


employment  of  aliens  as  in  itself  a  peril 
requiring  restraint,  regardless  of  kind  or 
class  of  work,  it  cannot  be  denied  that  the 
authority  exists  to  make  its  measures  to  that 
end  effective.  If  the  restriction  to  20  per 
cent  now  imposed  is  maintainable  the  State 
undoubtedly  has  the  power  if  it  sees  fit  to 
make  the  percentage  less.  We  have  nothing 
before  us  to  justify  the  limitation  to  20  per 
cent  save  the  judgment  expressed  in  the  en- 
actment, and  if  that  is  sufficient,  it  is  diffi- 
cult to  see  why  the  apprehension  and  convic- 
tion thus  evidenced  would  not  be  sufficient 
were  the  restriction  extended  so  as  to  permit 
only  10  per  cent  of  the  employees  to  be  aliens 
or  even  a  less  percentage,  or  were  it  made 
applicable  to  all  businesses  in  which  more 
than  three  workers  were  employed  instead 
of  applying  to  those  employing  more  than 
five.  .  .  .  The  discrimination  is  against 
aliens  as  such  in  competition  with  citizens 
in  the  described  range  of  enterprises  and  in 
our  opinion  it  clearly  falls  under  the  con- 
demnation of  the  fundamental  law." 

The  New  York  case  is  decided  on  the  same 
basis  as  that  taken  by  the  Court  of  Ap- 
peals of  the  State  of  New  York.  Justice 
McKenna  in  his  opinion  quotes  from  a  pre- 
vious decision  of  the  United  States  Supreme 
Court  to  the  effect  that  "it  belongs  to  the 
State,  as  guardian  and  trustee  for  its 
people,  and  having  control  of  its  affairs,  to 
prescribe  the  conditions  upon  which  it  will 
permit  public  work  to  be  done  in  its  be- 
half, or  on  behalf  of  its  municipalities.  .  .  . 
No  court  has  authority  to  review  its  action 
in  this  respect.  Regulations  on  this  sub- 
ject suggest  only  consideration  of  public 
policy.  And  with  such  considerations  the 
courts  have  no  concern." 

Further  in  the  decision  the  court  says 
that  "the  labor  law  of  New  York  and  its 
threatened  enforcement  do  not  violate  the 
Fourteenth  Amendment  or  the  rights  of 
the  plaintiff  in  error  under  the  provisions 
of  the  treaty  with  Italy." 

Other  contentions  are  considered  but  are 
completely  swept  aside.  Governmental 
agencies  throughout  the  country,  and  con- 
tractors working  for  them,  or  accustomed 
to  do  public  work,  may,  therefore,  take  it 
for  granted  that  the  anti-alien  statutes, 
where  they  exist,  are  valid.  Further  viola- 
tion of  them,  accordingly,  will  be  at  con- 
siderable risk. 

One  cannot  but  rejoice  that  the  Arizona 
law  was  declared  invalid.  Had  it  been 
supported  the  possibilities  for  mischief  are 
almost  impossible  to  estimate.  Very  likely 
in  the  States  that  would  be  most  seriously 
affected,  the  industrial  centers  of  the 
Middle  West  and  the  East,  public  opinion 
would  have  prevented  the  enactment  of  a 
similar  statute.  Yet  vigorous  labor  unions 
can  accomplish  much,  as  witness  the  full- 
crew  laws  which  have  been  imposed  on  the 
railroads. 

As  to  the  prohibition  of  aliens  on  public 
work,  this  journal  repeats  its  former  posi- 
tion that  it  considers  such  an  enactment 
unwise.  If  the  Government  allows  aliens 
to  come  into  this  country,  its  subordinate 
divisions  should  not  be  the  first  to  refuse 
them  employment.  Simply  and  solely  the 
laws  are  an  evidence  of  the  power  of  the 
labor  unions. 


684 


ENGINEERING    RECORD 


Vol.  72,  No.  23 


Materials  vs.  Methods— Testimony  of  Moving  Pictures  in 

the  Study  of  Concrete 

First  of  Three  Articles  on  the  Making  of  Better  Concrete — Part  I,  on  Mixing,  Suggests  Neces- 
sary Function   of  a  Concrete   Mixer,  and  Points  Out  the   Evils  of  the  Short   Mixing  Period 

By  NATHAN  C.  JOHNSON 

Consulting  Concrete  Engineer,  New  York 

Copyright,  1916,  by  Nathan  C.  Johnson. 


[Methods,  and  not  merely  materials,  are 
to  blame  for  bad  concrete — or,  as  Mr.  John- 
eon  puts  it,  vnU  be  largely  responsible, 
when  improved,  for  better  concrete.  In  this 
series  of  articles  he  takes  up  the  handling 
of  concrete  from  the  raw  materials,  through 
the  mixing  and  transportation  stages,  to  the 
product  in  place.  The  commor  errors  in 
hand  and  machine  mixing,  in  distributing 
with  carts  and  toith  chutes,  are  studied  vnth 
the  aid  of  moving  pictures.  Remedies  are 
indicated,  so  that  the  series  toill  stand  as  a 
constructive  contribution  to  the  literature 
of  the  subject. — EDITOR.] 


IN  BUYING  and  selling  services  for  con- 
struction work,  cost  and  profit  are  neces- 
sarily primary  considerations.  Quality  of 
commodities  is  assutned  commensurate  with 
the  price  paid,  but  in  concrete  work,  either 
no  guarantees,  or  at  most  only  limited  guar- 
antees, as  to  endurance  are  either  asked  or 
given. 

This  question  of  dollars  and  cents  pivots 
on  the  element  of  time.  Therefore,  from 
the  standpoint  of  money  consideration 
alone,  SPEED  is  of  prime  importance  to 
construction  undertakings.  The  wages 
men  earn,  the  interest  on  money  invested, 
or  money  borrowed,  all  increase  with  time ; 
and  in  addition,  the  contractor  is  usually 
under  a  time  limit  for  completion,  since 
the  owner  desires  to  use  the  structure  as 
soon  as  possible,  to  minimize  the  time  his 
capital  is  invested  without  return.  And  in 
concrete  work  in  the  North,  a  further  po- 
tent reason  for  economy  of  time  is  the 
briefness  of  the  open  season. 

Carelessness 

Necessarily,  however,  this  demand  for 
speed  and  saving  of  time  has  resulted  in 
carelessness  of  working  methods.  Remem- 
bering that  the  dependence  for  strength  in 
all  concrete  rests  primarily  upon  a  chemical 
reaction  between  water  and  cement;  that 
each  of  these  substances  is  as  important  as 
the  other;  that  to  insure  this  chemical  re- 
action taking  place  properly,  a  certain 
amount  of  mechanical  manipulation  is 
necessary  to  bring  about  incorporation  of 
the  liquid  and  dry  materials;  and  that 
definite  quantities  only  will  serve  to  produce 
proper  results,  it  is  plain  that  haphazard 
deviation  from  these  requirements  must 
bring  about,  at  best,  uncertainty  of  re- 
sult. 

If  all  concretes  were  thoroughly  satis- 
factory there  would  be  no  need  for  this 
investigation,  or  of  the  many  other  investi- 
gations that  are  being  carried  on  to-day  at 
great  labor  and  expense,  with  a  view  to 
finding  the  secret  of  better  concrete.  Un- 
fortunately it  is  all  too  true  that  these  in- 
vestigations are  warranted.  Without  at- 
tempting to  estimate  their  per'centage  of 
the  total,  it  is  evident  to  all  who  deal  with 
concrete  that  defective  constructions,  in 
which   signs   of   deterioration    show   to   a 


greater  or  less  degree  according  to  local  con- 
ditions, are  regrettably  prevalent.  Indeed, 
so  common  are  these  defective  concretes 
and  so  accustomed  have  we  become  to  see- 
ing them,  that  citation  of  unsatisfactory 
conditions  is  met  with  statements  that  such 
disintegrations  (to  quote  literally)  are 
"natural  to  the  material"  or  that  "they  al- 
ways happen  in  concrete"  or  that  they 
"really  do  no  harm."    In  other  words,  struc- 


FIG.    1 — CONCRETE    IS    BEING    DISCHARGED    AT 

ONE    SIDE    WHILE    MIXER    IS    BEING 

CHARGED   AT   OTHER 

tural  standards  for  concrete  have  been  un- 
consciously lowered  to  meet  supposed  limi- 
tations imposed  by  lack  of  appreciation  and 
understanding  of  the  real  nature  and  possi- 
bilities of  the  material. 

Granting,  then,  the  need  for  general  im- 
provement in  the  quality  of  concrete;  and 
remembering  that  concrete  is  a  composite 
produced  by  the  mixture  and  manipulation 
of  cement,  sand,  stone  and  water,  it  is  evi- 
dent that  either  the  quality  of  the  materials 
must  be  at  fault  or  else  the  processes 
during  and  after  manufacture  must  be  held 
responsible  for  any  inferiority.  Eliminat- 
ing the  qualities  of  materials  from  present 
consideration,  because  of  the  extensive 
study  already  devoted  to  them,  it  seems  pos- 


sible that  valuable  knowledge  may  be  gained 
by  considering  carefully  the  mixing  and 
placing  of  the  materials. 

Time  op  Mixing 

Any  investigation  of  process  troubles 
may  properly  start  with  a  determination  of 
the  time-cost-per-cubic-yard  for  each  phase 
of  the  manipulation,  together  with  the  effect 
of  such  costs  upon  the  proper  performance 
of  each  operation. 

In  this  motion  picture  study,  attention 
was  therefore  first  directed  to  this  time- 
cost  factor  as  it  might  affect  the  process  of 
mixing.  To  determine  its  value,  both  hand- 
mixing  and  machine-mixing  methods  were 
investigated,  a  considerable  number  of  jobs, 
covering  different  classes  of  work  being 
studied  on  all-day  runs.  On  fourteen  ma- 
chine-mixed jobs,  timing  records  were 
taken,  with  a  large  seconds-clock  in  the  field 
of  the  motion-picture  film,  in  order  that 
each  phase  of  the  cycle  might  be  timed  with 
precision;  and  these  camera  studies  were 
supplemented  by  others  with  a  stop-watch. 
It  should  also  be  understood  that  for  each 
second's  duration  of  any  process  photo- 
graphed, from  16  to  30  separate  pictures 
are  made,  or  for  each  minute's  duration, 
from  960  to  1800  separate  pictures,  accord- 
ing to  the  speed  with  which  the  camera 
crank  is  turned.  Not  only  does  this  result 
in  a  large  mass  of  data,  especially  when  it  is 
remembered  that  some  35,000  such  indi- 
vidual pictures  have  been  made  and  studied 
in  the  course  of  this  research,  but  it  further 
gives  very  accurate  data  as  to  the  processes 
under  investigation.  Timing  data  in  re- 
gard to  mixing  as  obtained  by  this  means, 
together  with  long-time  observations  taken 
by  stop-watch  on  the  same  jobs,  are  given 
in  Table  1. 

Results  of  Time  Studies 

In  these  time  studies,  it  is  interesting  to 
note,  first,  that  the  average  duration  of 
actual  mixing  for  all  jobs  is  but  28  sec. ; 
and  that  omitting  two  jobs,  on  which  the 
material  could  not  be  disposed  of  as  fast  as 
made,  this  is  lowered  to  17  sec.  Nor  is  it 
unusual  to  find  on  individual  runs  4  or  5 
sec.  only  given  to  mixing,  with,  in  some 


TABUI     1 SUMMAKT    OK    TIMING    DATA    ON     CONCRETE     MiXEBS 


Time  given  In  minutes  and  seconds. 


Uun 
No. 

I 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 


Kind  of  Loading 

mixer  means 

Lakewood,  1  yd Batch  hopper . 

Koehring,  1  yd Batch  hopper. 

Smith,  %  yd Batch  hopper . 

Foote,   Vi   yd Side  loader . . . 

Foote,    H    yd Side  loader. 


Load-  Un-  Actual 

ing  loading  mixing 

0:51  0:59  0:11 

0:36  0:34  0:42 

0:15  0:19  0:25 

0:16  0:17  0:20 

0:23  0:27  0:25 

Chain  Belt;  %  yd...  Side  loader 0:07  0:35  0:28 

Koehring,  V4  yd Side  loader 0:12  0:32  0:21 

I>akewood,  1  yd Side  loader 0:11  1:02  1:11 

Ransome,  1  yd Batch  hopper ...  .      0:35  0:40  1:40 

Ransome.   Vt  yd Side  loader 0:08  0:12  0:54 

Chain  Belt,   V4   yd.  ..Side  loader 0:13  0:27  0:11 

Ransome.  Vi  yd Side  loader 0:18  0:38  0:46 

Koehring    Side  loader 0:17  0:29  0:20 


Actual 
total 
2:02 
1:51 
1:01 
0:54 
1:15 
1:10 
1:05 
2:26 
2:57 
1:10 
0:51 
1:32 
1:06 


Loading 
and 
unloading, 
total 
1:50 
1:10 
0:34 
0:33 
0:50 
0:42 
0:44 
1:12 
1:15 
0:20 
0:40 
0:56 
0:46 


Time  of 
mixing 
batch, 
minimum 
schedule 
—0:50 
—0:10 
+  0:26 
-0:27 
-0:10 
--0:18 
--0:16 
—0:12 
—0:15 
-f-0:40 
+  0:20 
+  0:04 
-^0:15 


Average    0:21  0:33  0:28  1:29  0:53  +0:6 

Average,  omitting  8  and  9 0:19  0:29  0:17  1:17  0-*9  f^il?,,. 

Note — Mixer  8  had  very  poor  blading.    Mixer  9  was  fed  by  derrick  bucket.    Long  mixing  due  to  inability 
to  get  raw  material  and  to  dispose  of  mixed  concrete. 


December  4,  1915 


ENGINEERING     RECORD 


685 


extreme  instances,  the  unmixed  materials 
being  delivered  into  one  side  of  the  ma- 
chine at  the  same  time  that  the  "concrete" 
was  being  sent  to  the  forms  from  the  other. 

Such  mixing  is  clearly  shown  in  the 
series  of  motion-picture  photographs,  Fig. 
1.  The  materials  are  seen  sliding  from 
the  hopper  into  the  drum,  at  the  same  time 
that  the  flow  of  concrete  continues  from 
the  discharge  end.  Nor  is  this  an  isolated 
case.  It  is  found  repeatedly;  and  in  one 
case,  while  this  exhibition  was  going  on, 
the  foreman  was  explaining  that  his  mixer 
had  worn  blades  and  apologized  because  his 
gang,  owing  to  being  green,  was  below 
speed ! 

Evidently,  on  each  of  the  jobs  thus 
studied,  the  time-cost-per-cubic-yard  for 
mixing  has  been  cut  as  close  as  circum- 
stances permitted;  and  it  seems  fair  to  as- 
sume that  like  conditions  prevail  generally, 
since  all  the  contractors  concerned  are  of 
good  repute.  But  while  this  one  desirable 
end,  of  low  mixing  cost,  is  thus  attained  by 
speeding  up,  what  of  its  reaction  on  the 
quality  of  concrete?  And  how  far  may 
this  brief  time  of  mixing  be  held  respon- 
sible for  the  recognized  defects? 

Heavy-Bodied  Grout 

For  instance,  it  is  known  beyond  ques- 
tion that  cement  and  water  stirred  together 
for  17  sec.  do  not  give  the  heavy-bodied 
grout  that  is  produced  by  more  prolonged 
mixing.  It  is  further  known  that  cement 
stirred  with  water  for  this  short  period, 
particularly  when  the  mixture  is  thin,  tends 
to  settle  by  gravity  into  layers  of  the  sev- 
eral sizes  of  particles ;  and  that  equal  quan- 
tities of  like  materials,  when  properly  in- 
corporated by  prolonged  mixing,  do  not  tend 
thus  to  segregate,  but  form  instead  a 
heavy-bodied  "gravy"  capable  of  sustaining 
in  suspension  larger  and  heavier  particles, 
such  as  sand  or  stone.  And  it  is  further 
known  that  the  ultimate  product  produced 
by  the  first  process  is  not  the  same  as  that 
produced  by  the  second,  but  lacks  in 
strength,  hardness  and  durability — desired 
qualities  in  a  substance  which  binds  to- 
gether the  loose,  inert  materials  of  con- 
crete.   When  these  matters  are  considered. 


FIG.  2 — EQUAL  QUANTITIES  OP  CEMENT  AFTER 

STIRRING   WITH    WATER   FOR   SHORT 

AND   LONG   PERIODS 

(o)  Dry  cement,  (b)  Same  quantity  of  cement 
mixed  with  water  for  17  sec.  (c)  Same  quantity  of 
cement  mixed   with  excess  of  water  for  6  hr. 


it  seems  possible  that  this  gain  in  the  time- 
cost-of-mixing  factor  may  prove  an  ulti- 
mate loss,  through  its  reaction  on  the  qual- 
ity and  endurance  of  the  concrete. 

The  comparative  effects  of  long  and  short 
mixing  of  neat  cement  and  water  are  made 
visually  evident  by  Fig.  2.  The  first  glass, 
(a),  contains  200  grams  of  loose,  dry 
cement.  The  second  glass,  (b),  contains 
the  same  quantity  of  cement,  mixed  for  17 
sec.  with  100  per  cent  excess  water  over 
that  required  for  normal  consistency,  photo- 
graphed after  being  allowed  to  settle  for 
10  min.  The  third  glass,  (c),  contains  the 
same  amount  of  cement  stirred  for  6  hr. 
with  500  per  cent  excess  of  water,  photo- 
graphed after  settling  for  96  hr.  This  lat- 
ter excess  is,  of  course,  used  for  experi- 
mental purposes  only. 

It  is  needless  to  point  out  the  volume 
ratios  of  (6)  and  (c)  or  their  comparative 
surface-covering  and  void-filling  ratios.  Nor 
are  the  cementing  properties  of  (c)  de- 
stroyed. Experiments  made  by  Michaelis 
have  proved  that  with  this  "colloid,"  prod- 
ucts of  the  greatest  strength  and  durability 
may  be  produced;  and  the  view  first  pro- 
pounded by  him  that  the  most  valuable 
properties  of  Portland  cements  are  due 
mainly  to  colloidal  products  of  hydration  is 
steadily  gaining  in  favor.  Evidently,  then, 
the  source  of  many  deficiencies  of  concrete 
might  be  sought  with  reason  in  the  usually 
incomplete  incorporation  of  cement  and 
water  brought  about  through  undue  em- 
phasis on  the  time-cost  element  of  the  mix- 
ing process  in  the  interest  of  initial 
economy.  (For  further  discussions  of  extent 
of  hydration  in  concretes  see  articles  by  the 
author  in  the  Engineering  Record,  Feb.  6 
and  March  13,   1915,  pages  160  and  320.) 

Actual  Time  of  Mixing 

But  still  further  light  is  shed  by  these 
studies  on  the  mixing  of  concrete.  Follow- 
ing through  the  complete  operation,  note 
was  made  of  the  time  required  on  each  run 
for  the  batch  to  enter  the  mixing  drum, 
whether  the  machine  was  charged  by  a  side- 
loader  skip,  or  by  a  batch  hopper;  of  the 
time  the  materials  were  actually  in  the 
drum,  from  the  last  of  the  charging  to  the 
delivery  of  the  first  concrete;  and  lastly  of 
the  total  time  to  discharge  the  mixer.  In 
some  cases  the  duration  of  these  several 
operations  was  so  prolonged  that  on  a 
"batch-a-minute"  schedule,  which  is  prob- 
ably the  usual  basis  in  the  computation  of 
concrete  costs,  the  mixing  time  would  be 
wholly  negative. 

The  maintenance  of  a  "batch-a-minute" 
schedule  under  such  conditions  would,  of 
course,  be  an  absurdity.  Mixing  of  some 
sort  is  essential,  for  not  only  must  the 
cement  and  water  be  properly  incorporated 
to  produce  a  binding  substance,  but  the 
inert  materials — the  sand  and  the  stone — 
must  be  covered  closely  with  and  filled  be- 
tween by  this  binding  substance,  if  the  con- 
crete is  to  be  dense  and  strong.  But  al- 
though it  is  to  be  granted  that  insuflScient 
mixing  may  be  responsible  for  a  portion,  at 
least,  of  any  lack  of  quality  and  that  longer 
mixing  may  be  beneficial,  it  must  yet  be 
recognized  that  a  low  mixing  time-cost  is 
highly  desirable ;  and  that  an  increase  of  this 
factor,  unless  unavoidable,  would  impose  a 
general  hardship,  particularly  under  condi- 
tions of  competitive  bidding,  where  "con- 
crete is  concrete"  and  money  alone  needs 
guarding. 

With  a  view  to  overcoming  this  objection 
through  increased  mechanical  efficiency  and 


also  to  determine  to  what  extent  the  time- 
of-mixing  factor  by  itself  should  be  held  re- 
sponsible for  deficiencies  of  concrete,  the 
actions  that  take  place  insidt  a  concrete 
mixer  of  the  common  type  were  caught  by 
the  camera  and  carefully  studied.  As  such 
a  mixer  is  seen  in  operation  by  the  human 
eye,  the  sequence  of  individual  actions  that 
go  to  make  up  the  complete  cycle  is  so  rapid 
that  they  cannot  be  distinguished  one  from 
another.  The  camera,  on  the  other  hand, 
by  recording  an  instantaneous  and  uncon- 
fused  imprc   uon    on    the    advancing  film. 


FIG.      3 — ROUGH      fracture      OF      A      WATER- 
SOAKED,   DEFECTIVE   CONCRETE 

Cement  mortar  only  showing.  Each  of  loose, 
white  spherules  has  within  it  a  center  of  unhydrated 
cement.     Enlargement,  100  diameters. 

catches  these  individual  actions,  and  per- 
mits their  being  analyzed  in  later  exami- 
nation. 

But  in  order  to  evaluate  properly  these 
process  records,  a  thorough  understanding 
must  be  obtained  not  only  of  the  results  it 
is  possible  to  obtain  through  proper  pro- 
cedure, but  also  of  those  which  are  common- 
ly secured  through  the  usual  mixing  opera- 
tions. For  such  an  understanding,  recourse 
is  had  to  an  intimate  study  of  ailing  con- 
cretes, in  much  the  same  way  that  phys- 
icians study  ailing  humanity,  not  to  ex- 
aggerate ills,  but  to  learn  from  disease  how 
to  mitigate  its  ravages  and  to  prevent  its 
recurrence. 

What  "Ailing"  Concretes  Show 

An  examination  of  rough  fractures  of 
water-soaked,  defective  concretes  reveals 
an  interesting  condition.  The  value  of  the 
colloidal,  or  amorphous  constituent  pro- 
duced by  proper  union  of  cement  and  water 
has  been  already  noted.  Properly,  the 
cement  matrix,  in  which  are  embedded  the 
sand  grains  and  pieces  of  stone,  should  be 
an  even-textured,  structureless  mass,  if  it 
is  formed  of  colloid.  What  is  usually  found, 
however,  is  a  structure  that  seems  when 
magnified  to  be  composed  almost  wholly  of 
individual  grains,  white  in  color,  spherical, 
or  nearly-spherical,  in  form,  possessing 
little  attachment  to  their  neighboring  par- 
ticles, so  that  they  may  be  freely  moved 
about  by  poking  with  a  pin,  the  whole  close- 
ly resembling  a  mass  of  white  cornmeal 
mush. 

These  several  features  can  be  clearly  seen 
in  Fig.  3,  taken  through  the  microscope. 
Evidently,  in  such  concretes  the  amorphous, 
or  colloidal,  products  possible  of  production 
are  at  least  in  inferior  quantity,  if  not 
wholly  absent;  and  since  other  concretes, 
prepared  with  special  regard  to  this  produc- 
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tion  of  colloid,  exhibit  a  quite  different 
structure;  and  since  these  latter  do  not 
possess  the  deficiencies  of  the  non-colloidal 
concretes,  it  would  seem  that  an  undue  re- 
duction of  the  time-cost-of-mixing  factor 
might  prove  to  be  poor  economy  in  the  long 
run. 

It  has  been  alreadj-  shown  that  an  in- 
crease of  colloid  without  increased  cement 
cm  be  produced  by  prolonged  stirring  of 


cement  and  water.  It  is  known  further 
that  8  hr.  or  more  of  mixing  produces  con- 
crete of  a  tacky  consistency,  quite  unlike 
the  loose,  unregulated  mixture  generally 
made  by  the  17-sec.  process.  (See  Bates, 
Proceedings,  American  Society  for  Testing 
Materials,  1915.)  Yet  such  prolonged 
periods  of  mixing,  though  desirable  from 
a  quality  standpoint,  are  economically  pro- 
hibitive in  commercial  work. 


nc.   4— CYCXE  OF  OPEEATIONS   IN   A  CONCRETE  MIXER  VIEWED  FROM  THE  DISCHARGE  END- 
ROTATION  COUNTER-CLOCKWISE 

2— Rtaln«^uckM.trlk«  falling  concrete      3.  4— Remjitln/c    aplaah    and    spill.      5,    6— Pieces    of    atone 
7,  (^BucketbeginB  to.pour.     9.  10— Pour,    aided    Sv  bucket   above,    lncre4»ea.      11.    12— Grand 


■eparate.     .,  „     . 
oplaah  to  bottom 


n.  14 


_ ,, 9.  10 — Pour,    „,^.^.,    „, 

-Next  bticket  atarta  It  all   over  again. 


Bearing  in  mind  then,  the  spherical  form 
of  the  grains  found  in  defective  concretes; 
knowing  that  calcium  hydrate,  produced  in 
profusion  during  the  reaction  of  cement 
with  water,  tends  to  take  this  crystal  form ; 
and  realizing  the  low  strength  possessed 
by  this  substance  and  its  possible  masking 
within  it  of  other  and  stronger  products  es- 
sential to  durability,  it  is  evident  that  a 
most  desirable  type  of  mixer  would  be  one 
which  by  forcible,  positive,  mechanical 
means  would  grind  oflf  any  isolating  sub- 
stance or  substances  formed  by  the  first 
water  contact.  This  would  secure  thorough 
and  rapid  contact  between  water  and  fresh, 
successive,  layers  of  the  individual  grains 
of  cement,  thus  producing  in  a  shortesed 
time  a  nearly  perfect  solution  of  cement, 
this  solution  to  be  used  as  a  coating  of,  and 
filler  between,  the  particles  of  aggregate. 
Furthermore,  the  whole  process  must  be 
accomplished  without  prohibitive  increase 
of  time  and  without  the  requirements  of  ex- 
pensive mechanisms  or  skilled  labor,  so  that 
the  time-co.st-per-yard  factor  may  be  kept 
within  permissible  limits.  Such  a  device 
would  seem  to  be  a  large  order,  but  it  is 
not  impossible  that  the  studies  of  deficien- 
cies in  existing  apparatus  outlined  in  the 
following  paragraphs  will  eventually  lead 
to  its  development.  The  reality  and  ex- 
tent of  the  need,  with  commensurate  re- 
wards, certainly  offer  sufficient  incentive. 

With  this  knowledge  as  to  structural  de- 
ficiencies of  defective  concretes  and  the 
process  of  mixing  desirable,  if  not  abso- 
lutely essential  to  their  prevention,  new  ap- 
preciation is  had  of  the  usual  mixer  actions 
as  portrayed  on  the  film. 

Furthermore,  when  it  is  remembered  that 
while  it  is  endeavored  to  incorporate  the 
materials,  it  is  also  desired  not  to  introduce 
an  undue  quantity  of  air  into  the  mass,  it 
is  at  once  evident  that  at  least  this  one  prin- 
ciple of  proper  mixing  is  violated  hundreds, 
if  not  thousands  of  times  a  minute,  through 
the  splashing,  lifting  and  pouring  brought 
about  by  the  paddles,  buckets  and  blades. 
The  less  air  in  concrete,  the  better  its  qual- 
ity, for  not  only  does  occluded  air  displace 
solid,  stress-resisting  materials,  but  it 
further  permits  the  later  entrance  of  sol- 
vents and  disintegrating  agents  into  the 
mass.  From  this  standpoint,  the  actions 
portrayed  in  sequence  on  the  motion-picture 
films  are  highly  undesirable,  for  the  lifting, 
pouring  and  splashing  must  be  churning  air 
into  the  mass  in  an  all-too-efficient  manner. 
It  it  were  desired  to  aerate  the  mass,  the 
drop  of  plastic  material  from  a  height,  the 
splashing  and  the  wild  turmoil,  would  be 
nearly  ideal. 

"Inside  the  Drum"  Pictures 

In  Fig.  4  is  shown  the  cycle  of  operations 
as  observed  from  the  discharge  end  of  the 
mixer  drum.  Fig.  5  gives  a  few  views  from 
the  charging  end.  Though  it  is  possible  to 
follow  the  operations  at  the  charging  end 
satisfactorily  with  the  films,  the  prints  do 
not  reproduce  well.  In  studying  these 
records,  it  will  be  remembered  that  the  ma- 
terials, stone,  sand  and  cement,  charged 
into  the  drum,  with  water  added  at  one  time 
or  other,  are  caught  fir.st  by  sloping  transfer 
blades  and  advanced,  with  more  or  less  stir- 
ring, to  the  forward  end  of  the  drum. 
Scoop  blades  of  one  form  or  another,  at- 
tached to  the  drum  interior  at  this  end,  then 
elevate  them  nearly  to  the  top  of  the  drum, 
when  they  are  poured  to  the  bottom.  The 
transfer  blades  again  advances  them  to 
the  elevating   scoops,   and   so   on,   through 
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FIG.   5 — CYCLE   OF   OPERATIONS   VIEWED   FROM 
THE  CHARGING  END — ROTATION  CLOCKWISE 

indefinite    numbers     of    repeating    cycles. 

There  is  no  question  as  to  the  efficiency 
of  this  process  as  a  distributor  of  the  sev- 
eral materials.  But,  aside  from  the  ques- 
tion of  churning  air  into  the  mass,  is  it  pro- 
ducing that  desirable  solution  of  cement, 
through  grinding  with  water  of  the  indi- 
vidual particles,  in  so  brief  a  time?  Is  it 
possible,  especially  in  view  of  the  super- 
wetness  of  the  average  concrete,  to  secure 
this  result  through  intimate  contact  of  the 
sand  and  cement?  And  if  this  thick-bodied 
product  is  not  thus  secured,  in  what  man- 
ner is  segregation  of  sand  and  stone  and 
unconverted  cement  to  be  prevented  and  a 
durable,  uniform  concrete  to  be  obtained? 

The  answer  is  that  few  of  the  latent  pos- 
sibilities of  concrete  materials  are  now  be- 
ing realized,  partly  through  the  imperfec- 
tions of  these  mixing  processes.  Water 
must  occupy  space  when  added  to  the  mass ; 
and  unless  it  stays  by  itself,  which  is 
ridiculous  to  suggest,  it  must  lie  between 
the  particles,  fine  or  large.  If  it  lies  be- 
tween the  particles,  as  it  is  known  to  do,  it 
prevents  their  contact.  If  it  prevents  their 
contact,  it  prohibits  grinding  actions  by 
cushioning  and  lubricating,  thus  cutting 
down  the  proper  supply  of  positively  dis- 
solved cement,  wherewith  the  sand  and 
stone   may    be   covered,    and    their   inter- 


particle  spaces  and  air  voids  filled.  It  is 
certainly  important  that  the  mixing-time- 
cost-per-yard  of  concrete  be  kept  low,  but  if 
this  is  to'  be  done  without  sacrificing 
strength  and  permanence,  a  new  type  of 
mixer,  or  an  improvement  on  present  types, 
must  be  developed.  Its  advent  in  the  near 
future  is  not  unlikely. 

The  operations  analyzed  above  are  very 
important  in  their  effect,  but  they  may  not 
be  held  wholly  responsible  for  process  de- 
fects of  concrete  without  further  investiga- 
tion. In  the  following  papers  of  this  series, 
other  operations  will  be  discussed  in  the 
light  of  motion  picture  studies,  together 
with  their  economic  and  scientific  bearing 
on  the  production  of  more  durable  concrete. 

[The  second  article  in  this  series  will  ap- 
pear in  next  week's  issue.] 


Colonel  Sohier  Tells   of  Cali- 
fornia's Concrete  Roads 

Describes  Methods  of  Construction  and   Main- 
tenance at  Meeting  of  Massachusetts 
Highway   Association 

AN  informal  talk  on  California  high- 
way construction,  by  Col.  W.  D.  Sohier, 
chairman  of  the  Massachusetts  Highway 
Commission,  was  a  feature  of  the  quarterly 
meeting  of  the  Massachusetts  Highway 
Association  in  Boston  on  Nov.  11. 

Since  1912,  Colonel  Sohier  said,  about 
1176  miles  of  State  highway  have  been 
built  in  California  under  the  general  di- 
rection of  Austin  B.  Fletcher,  State  high- 
way engineer.  By  the  end  of  this  year 
$16,000,000  will  have  been  expended  out  of 
a  total  appropriation  of  $18,000,000,  and 
the  State  will  vote  this  year  on  the  expendi- 
ture of  some  $15,000,000  more  in  order  to 
complete  the  State  highway  system.  In  the 
last  five  or  six  years  the  various  counties 
have  expended  over  $20,000,000  in  con- 
structing new  roads,  in  addition  to  what 
the  State  is  doing.  The  State  work  now 
completed  consists  of  306  miles,  graded 
only;  800  miles  of  concrete  with  thin 
bituminous  top;  21  miles  of  concrete  with 
asphalt  paving;  19  miles  of  oil  macadam, 
penetration  method;  17  miles  of  macadam 
with  asphalt  top  (Topeka)  ;  and  18  miles 
of  waterbound  macadam. 

Bulk  of  Roads  Are  Concrete 

Mr.  Fletcher  is  building  practically  all 
his  roads  now  of  concrete,  mostly  4  in. 
thick,  though  some  of  it  is  4.5  in.  thick. 
The  mix  is  1:2:4,  the  larger  stone  being 
1%  in.  A  most  excellent- sand  is  secured 
and  all  materials  are  tested  in  the  labora- 
tory before  using.  In  most  cases  the  con- 
crete is  cured  by  building  small  earth 
dikes,  about  8  in.  high,  and  6  or  8  ft.  apart, 
keeping  the  road  covered  with  water,  which 
often  has  to  be  piped  8  or  10  miles.  This 
method  cures  better  than  an  earth  cover- 
ing, especially  in  a  hot  climate.  About  10 
days  are  required  for  the  setting  of  the 
concrete.  The  roads  are  now  being  paved 
15  to  18  ft.  wide  in  the  country  districts, 
the  width  of  the  grading  in  the  valleys 
being  30  ft.,  and  that  of  the  location,  from 
60  to  100  ft. 

The  sand  used  on  the  4-in.  concrete  roads 
in  the  valleys  is  rated  at  90  per  cent  by  the 
Ottawa  standard.  The  concrete  costs  on  an 
average  $6.25  to  $6.50  per  cubic  yard  in 
place,  cement  being  $1.40  net  in  bags.  Oil 
surfacing,  depending  upon  the  oil  and 
haul,  costs  from  7.75  to  10  cents  per  square 
yard,  including  the  pea  stone  and  sand. 


In  the  country  districts  where  the  traffic 
is  not  extremely  heavy,  the  roads  are  coated 
after  three  months  or  one  year,  as  the  case 
requires,  with  asphaltic  oil  from  Cat 
Canyon.  This  oil  has  to  be  heated  in  a 
tank  car  and  spread  at  about  325  deg.  un- 
der pressure.  In  spreading,  %  gal.  is  ap- 
plied to  the  concrete  and  covered  with  pea 
stone,  which  is  then  rolled  in.  Another 
Yi  gal.  is  then  spread  and  covered  with  an 
excellent  grade  of  sand,  the  sand  varying 
up  to  %  in.  This  is  rolled  in  also,  and  the 
road  is  kept  covered  so  that  it  will  not  pick 
up.  Before  applying  the  first  coating  the 
practice  is  to  wait  until  the  first  scum  on 
top  of  the  concrete  is  worn  off.  Colonel 
Sohier  saw  some  of  these  oiled  surfaces  in 
excellent  condition  after  three  years'  ser- 
vice; at  some  places  patching  had  been 
done.  The  average  cost  of  maintenance  is 
less  than  $20  per  mile,  and  Mr.  Fletcher's 
opinion  was  that  the  patches  were  made 
necessary  because  of  lack  of  covering,  thus 
allowing  the  oil  to  bleed  on  a  hot  day  and 
pick  up.  In  construction  it  was  found  im- 
possible to  make  the  oil  stick  to  the  concrete 
when  it  was  fresh,  until  the  traffic  had 
worn  off  the  first  scum  as  above  outlined. 

The  average  cost  of  grading  in  the  val- 
leys is  from  $1,100  to  $1,400  per  mile  for 
a  30-ft.  width.  The  concrete  roads  are  built 
on  a  natural  base  varying  from  adobe  mud 
to  silty  sand. 

On  roads  graded  30  ft.  wide  the  average 
cost  of  construction  is  87.5  cents  per  square 
yard  for  the  4-in.  concrete,  with  a  top  which 
adds  7  to  9  cents  per  square  yard. 

Grading 

All  grading  which  Colonel  Sohier  ob- 
served in  the  West  was  being  done  with 
some  form  of  steel  shovel  with  either  two 
or  four  horses  when  the  material  had  to  be 
moved  more  than  300  or  400  ft.  The  steel 
shovel  is  mounted  on  wheels.  In  other 
places  a  steel  shovel  drawn  by  two  or  four 
mules  is  used.  The  so-called  Fresno  drag 
has  four  mules.  In  hard  material  like  hard- 
pan  a  gang  plow  is  sometimes  employed  to 
break  up  the  material,  after  which  the  ma- 
terial is  removed  and  placed  for  grading 
with  the  Fresno  drag.  Stones  up  to  Yo  cu. 
yd.  are  moved  in  this  way. 

In  getting  gravel  out  of  pits  a  skid  is 
built  up  with  a  hole  in  the  middle,  excavat- 
ing sufficiently  below  the  skid  to  back  in  a 
team.  Gravel  is  secured  from  a  large  area 
by  the  use  of  two  horses  and  a  steel  scoop 
revolving  around  the  pit,  taking  off  suc- 
cessive layers  and  dumping  from  the  shovel 
into  the  cart  below  the  skid. 

No  expansion  joints  are  laid  by  Mr. 
Fletcher  in  the  4-in.  concrete  roads.  The 
concrete  cracks  transversely  in  the  first 
year  of  service  about  as  frequently  as  ex- 
pansion joints  are  located  in  usual  prac- 
tice— every  25  to  30  ft.  After  the  top 
scum  is  worn  off  by  traffic  the  surface  is 
brushed  clean  before  the  oil  is  applied;  the 
first  application  of  asphaltic  oil  then  runs 
into  the  cracks  and  there  is  no  surface  in- 
dication that  any  crack  has  ever  existed. 
The  roads  themselves  look  like  first-class 
asphalt  pavement  at  present.  There  are 
very  few  places  where  the  asphaltic  oil  has 
peeled,  patches  being  attributed,  as  stated, 
to  insufficient  covering.  The  Cat  Canyon 
asphalt  oil  grades  as  90  penetration  and 
80  per  cent  bitumen  by  the  California 
standard.  It  is  very  sticky  and  costs  85 
cents  per  barrel  of  42  gal. 

Mr.  Fletcher  expects  to  pave  the  whole 
mountain    section    with    concrete    before 
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many  years  at  an  averasre  cost  of  $28,000 
per  mile  for  the  completed  road.  The  crown 
on  the  concrete  is  ^i  in.  per  foot,  and  in 
most  cases  in  the  valleys  there  is  no  drain- 
age except  the  side  ditch.  Mr.  Fletcher 
states  that  although  the  mud  formation 
swdls  a  good  deal  in  wet  weather,  in  only 
one  or  two  cases  has  it  thrown  the  road  up 
so  that  it  will  not  come  back.  In  some  cases 
where  he  is  building  concrete  the  frosts  are 
severe  because  of  the  5000-ft.  altitude.  The 
valley  roads  are  frequently  subjected  to 
very  heavj*  commercial  and  farming  traffic. 

Road  Ovee  Sierra  Nevadas 

One  road  is  being  built  over  the  Sierra 
Nevadas;  it  is  40  miles  long  and  is  to  have 
a  maximum  grade  of  7  per  cent.  The  grad- 
ing on  the  first  section,  14  miles  long,  cost 


automobile  on  the  road,  and  where  there  are 
no  guard  rails,  the  moral  hazard  is  so  great 
that  the  driver  operates  slowly  and  keeps 
strictly  to  his  own  side  of  the  road  around 
corners. 

Wisconsin  Using  Standardized 
Bridge-Abutment  Plans 

How  the  State  Highway  Commission  Has  Simplified 

Abutment  Designs — Use  of  Zinc  Etchings  and 

Table  of  Standard  Quantities 

DESPITE  the  great  number  of  variations 
in  abutments,  the  bridge  department  of 
the  Wisconsin  Highway  Commission  has 
evolved  a  method  for  standardizing  abut- 
ment designs  in  such  a  way  as  to  reduce 
appreciably   the   amount   of   drafting   and 


Typical  drawings  of  abutments  for  each 
type  of  superstructure  were  prepared. 
These  included  all  dimension  lines  and  all 
constant  dimensions,  but  omitted  all  vary- 
ing dimensions.  From  these  drawings  zinc 
etchings  were  prepared  and  copies  printed 
on  thin  white  paper.  A  table  was  also  pre- 
pared giving  all  variable  dimensions  for 
each  difference  of  1  ft.  in  elevation  of  abut- 
ments, together  with  the  quantities  of  con- 
crete in  the  battered  work  and  the  footing 
for  each  height  computed.  The  computa- 
tions included  a  combination  of  each  height 
of  abutment  with  three  different  lengths  of 
wings. 

Use  of  Table  of  Standards 

Whenever  it  is  desired  to  prepare  an  abut- 
ment plan  for  a  case  not  presenting  unusual 


°tw.  bars.e'c.toc,  2'6"long  dowels 

■T 


_,J:^_tiarsXdbmf^s_at  splice. 


-Symmetrical  about  t 


3 

Front  elevation 
5uP£RSTRucnm'-  One  span  -  A 

^ 


r-  I  — 

- -----i 14^/ 

V!  L \  iW 

- + — H 

FOOmS  DUENSlOHS  ONLY  PLAN  NEATWORK  DmiNSIONS  ONLY 


General  notes 

Do  not  sca/e  drawing. 

Concrete  to  be  class  'B '  mixture. 

the  f  triangular  mokiing  to  bevel  exposed  edges 
cf  concrete. 

Provide  ttno  layers  of  tar  paper  betmen  floor 
and  parapet  mrter  at  exp.  md  as  shown;  use 
monolithic  construction  at  fixed  end. 


Bill  of  Material 
One  abutment  aboiv  footing  contains 
One  vertical  foot  of  one  footing  contains 
Two  abutments  complete  contain 
Steel:-  -i"'tw.bars,       long 

Z-i" lobars,       long 
i6-j'°hv.dowels,  2'6'long] 


THIS  STANDARDIZED  ABUTMENT  DESIGN  CAN  BE  USED  FOR  SPECIAL  CASES 


$10,500  per  mile;  on  the  second  section, 
14.5  miles  long,  $20,907  per  mile.  On  this 
section  there  were  639,000  cu.  yd.  of  exca- 
vation, the  maximum  cut  being  126  ft.  The 
contractor  used  steam  shovels  in  the  cuts 
and  actually  moved  over  1,000,000  cu.  yd. 
The  price  for  unclassified  excavation  was 
41  cents  per  cubic  yard.  This  included  tak- 
ing out  the  rock,  almost  all  of  which  could 
be  done  with  steam  shovels.  Some  concrete 
is  iMed  on  the  7  per  cent  grade.  The  third 
section  cost  $15,938  a  mile,  since  the  grad- 
ing was  less  heavy.  The  contractor  had 
150  days  for  moving  the  material.  The 
average  haul  was  20  miles  from  the  rail- 
road. Natural  gas  was  piped  from  a  line 
in  the  district  to  the  steam  shovels.  The 
contractor  moved  his  material  at  an  actual 
cost  of  15  cents  per  square  yard.  On  the 
mountain  roads  no  guard  rails  are  used. 
Colonel  Sohier  averred  that  guard  rails  are 
a  snare  and  a  delusion,  because  they  are 
never  strong  enough  to  actually  hold  an 


still  give  an  individual  design  for  each  sub- 
structure. The  commission  each  year  pre- 
pares plans  and  specifications  for  about  900 
bridges  of  all  sizes,  the  majority  being  steel 
bridges  of  moderate  span.  The  super- 
structure designs  were  standardized  at  an 
early  date,  and  the  necessity  of  preparing  a 
special  superstructure  design  rarely  arises. 

Usual  Practice  op  the  Commission 

The  usual  practice  of  the  commission,  ac- 
cording to  M.  W.  Torkelson,  bridge  engi- 
neer, is  to  use  mass  concrete  in  abutments, 
making  the  thickness  of  the  abutment  at 
the  footing  equal  to  one-third  of  the  dis- 
tance from  the  roadway  to  the  footing,  with 
a  bridge  seat  of  the  size  necessary  to  carry 
the  superstructure.  These  superstructures 
are  of  four  types,  I-beam,  pony  Warren 
girder,  high  Pratt  truss  and  plate  girder, 
the  design  of  the  abutments  for  each  type 
not  varying  materially  except  at  the  bridge 
seat. 


features,  the  practice  is  to  take  one  of  the 
printed  copies  made  from  the  zinc  etching 
and  supply  all  necessary  dimensions,  which, 
with  the  quantities,  are  taken  directly  from 
the  table. 

There  is  also,  in  the  drawing,  space  for 
sketching  a  location  diagram  and  for  in- 
dicating all  line  and  elevation  monuments, 
and  space  in  the  title  for  indicating  the 
date  of  the  design  and  the  name  by  which 
the  particular  bridge  is  known.  The  com- 
pleted drawing  is  given  its  serial  number, 
and  as  many  copies  as  are  desired  are 
made  by  blueprinting.  The  drawing  is  then 
filed  as  a  permanent  record. 

The  economy  in  this  method  lies  in  the 
fact  that  nearly  all  the  labor  of  making  the 
drawing  is  avoided,  it  being  necessary 
merely  to  supply  the  dimensions,  and  take 
the  quantities  from  the  table  already  pre- 
pared. Not  only  is  the  labor  diminished, 
but  opportunity  for  error  in  computing 
quantities  is  largely  decreased. 
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Wreck     15-Story    Building    and    Replace    with 
17-Story  Structure  in  142  Days 

$16,000  Worth  of  Material  and  Labor  per  Day  Put  Into 
Construction  of  Skyscraper  on  Chicago's  Busiest  Comer 


HIGH  PROPERTY  VALUES  on  the 
busiest  street  in  the  loop  district  of 
Chicago  were  responsible  for  the  speed 
with  which  the  15-story  Champlain  Build- 
ing was  replaced  by  a  17-story  structure 
67  X  104  ft.  in  plan  between  July  18  and 
Nov.  1. 

The  old  structure  was  wrecked  in  the 
ordinary  manner,  using  Oxweld  torches  cut- 
ting close  to  the  columns  and  girders  in 
order  to  obtain  as  long  shapes  as  possible. 
The  structural  steel  recovered  was  in  ex- 
cellent condition,  although  it  had  been  up 
23  years,  as  described  in  the  Engineering 
Record  of  Aug.  21,  page  223.  It  is  inter- 
esting to  note  that  the  steel  shapes  from 
the  old  building  have  already  been  placed 
in  another  building.  Despite  the  fact  that 
the  corner  of  Madison  and  State  Streets 
is  one  of  the  busiest  in  the  city  no  acci- 
dents occurred  either  in  the  wrecking  of 
the  old  structure  or  the  erection  of  the  new. 
The  heavy  traffic  at  the  corner,  however, 
made  it  difficult  to  store  the  materials.  All 
material  that  could  not  be  placed  inside  the 
building  had  to  be  delivered  as  needed. 

As  the  Champlain  Building  was  torn  down 
the  adjoining  walls  of  the  Boston  Store 
were  cut  through  and  temporary  partitions 
placed  without  interfering  with  the  use  of 
the  elevators  in  the  latter  building  or  with 
its  business.  The  supporting  beams  of  the 
elevator  guides  were  supported  on  the  wall 
to  be  torn  out,  and,  as  a  result,  the  beams 
had  to  be  shored  from  top  to  bottom — 17 
stories.  This  was  accomplished  without  ac- 
cident or  hindering  elevator  traffic. 


Using  air  drills  and  wedges  the  old  foun- 
dations, consisting  of  12  or  15-in.  I-beams 
with  cast-iron  separators  concreted  in  the 
ordinary  manner,  were  removed.  The 
work  was  carried  on  day  and  night,  ex- 
cepting Sundays. 

Open  wells  averaging  8%  ft.  in  diam- 
eter and  driven  93  ft.  below  the  basement 
excavation  were  carried  down  to  solid  rock. 
The  soil  consisted  of  50  ft.  of  blue  clay, 
10  ft.  of  stiff  clay,  20  ft.  of  hardpan  and 
the  remaining  distance  to  rock,  a  water 
bearing  sand  and  gravel.  The  new  founda- 
tions were  completed  in  16  days.  The  struc- 
tural steel  was  set  by  two  derricks,  one 
carried  up  with  the  steel  and  the  other 
placed  on  the  roof  of  the  adjacent  building 


— the  main  portion  of  the  Boston  Store. 
The  use  of  the  former  derrick  was  discon- 
tinued at  the  eighth  floor. 

All  cutting  for  connections  to  the  exist- 
ing structure  was  made  with  acetylene 
torches,  and  measurements  for  steel  had  to 
be  made  at  the  site,  rendering  the  furnish- 
ing of  steel  a  relatively  difficult  procedure. 

Special  Steel  Erection 

The  east  panel  of  the  Boston  Store  on 
Madison  Street  was  found  to  be  2  ft. 
shorter  than  the  standard  panel  length  due 
to  the  former  Champlain  Building  connec- 
tion. In  the  new  structure  the  plans  called 
for  all  panels  to  be  of  the  same  length.  As 
a  result  it  was  necessary  to  remove  the  old 
column  and  erect  a  new  column  2  ft.  east. 

This  was  accomplished  by  erecting  the 
steel  of  the  new  structure  and  then  remov- 
ing the  old  columns  by  starting  at  the  top, 
shoring  the  spandrels  from  adjacent  floors 
and  transferring  the  spandrel  to  the  new 
column  by  splicing  a  section  of  the  spandrel 
girder.  This  was  done  without  removing 
the  masonry  of  the  old  building  except 
where  connections  were  made. 

Fire-preventive  measures  were  taken 
with  all  beams  and  girders  by  covering 
them  with  tile,  except  the  tops  which  were 
concreted  with  2  in.  of  1:2:4  concrete. 
The  terra  cotta  floor  arches  were  placed  be- 
tween Aug.  16  and  Sept.  24.  All  steel  col- 
umns were  protected  with  4  in.  of  con- 
crete. The  beams  were  plastered  with 
cement  mortar  before  the  installation  of  the 
arches. 

In  one  month,  September,  45  per  cent 
of  the  total  value  of  the  work  was  com- 
pleted and  in  another  20  days  the  first 
four  floors  were  turned  back  to  the  owners 
for  occupancy,  in  spite  of  the  fact  that  a 
great  deal  of  trouble  was  encountered  with 
workmen.  As  many  as  1000  were  at  times 
at  work  per  shift.     The  erection  was  car- 


WRECKING   THE   OLD   BUILDING   JUNE    16 
The  structural  steel  recovered  was  in  good  condition. 


NEW     BUILDING     WITH     LOWER     FLOORS 
OCCUPIED  OCT.  21 


REMOVING    OLD    FOUNDATIONS    JULY    16 

Beams  in  building  on  left  shored  for  seventeen  stories. 
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ried  on  throughout  every  hour  of  the 
twenty-four,  and  2500  tons  of  steel  were 
erected  and  10,000  tons  of  terra  cotta  were 
placed  during  this  month  of  September. 

The  W.  J.  Newman  Company  was  the 
contractor  for  the  wrecking,  and  the  struc- 
tural steel  was  furnished  by  the  American 
Bridge  Company.  John  Griffiths  &  Son 
Company  was  the  general  building  contrac- 
tor. The  Ruud-Nilsen  Company  was  the 
shoring  contractor  and  Holabird  &  Roche 
were  the  architects. 


Seattle  Uses  Ejector  to  Clean 
Sewer  Catch  Basins 

Three  Men  Remove  22  Cubic  Yards  of   Detritus 

in  One  Day,  Labor  Costing  $9  and  Water  $3 

By  A.  W.  HOWARD 

City  Engineer's  Office,  Seattle 

BY  adapting  the  principle  of  the  hy- 
draulic lift  to  the  removal  of  detritus 
from  catch  basins  the  city  of  Seattle  has 
been  able,  with  ejectors,  to  effect  marked 
economies  in  the  maintenance  of  its  sewer- 
age system.  Cost  of  maintenance  is  one 
of  the  factors  in  any  sewer  system.  There 
are  surface  catch  basins,  sand  catchers  and 
the  sewer  to  be  cleaned  at  intervals  and 
this  work  generally  is  slow  and  tedious, 
being  done  by  hand  in  most  of  our  large 
cities. 

Grit  Chambers  Collect  Detritus 

The  City  of  Seattle,  Wash.,  has  just  com- 
pleted a  large  trunk  sewer  system,  22  mile.s 
in  length.  The  sizes  of  sewer  range  from 
an  18-in.  vitrified  pipe  to  a  12-ft.  concrete 
sewer  draining  approximately  10,000  acres. 
A  large  portion  of  the  system  is  in  districts 
that  have  no  paved  streets  and,  as  a  re- 
sult, large  quantities  of  sand,  gravel  and 
debris  find  their  way  into  the  sewer  through 
manhole  covers  and  catch  basins.  To  col- 
lect this  heavy  detritus  and  hold  it  in  one 
place  large  sand  catchers  or  grit  chambers 
were  built  in  the  line  of  the  sewer.  The 
sand  catcher  is  divided  by  a  central  wall 
into  two  compartments  .so  that  the  sewage 
flow  can  be  shut  off  from  one  side  while  it 
is  being  cleaned. 

The  cleaning  of  these  big  chambers,  each 
of  which  holds  from  10  to  30  cu.  yd.  of 
detritus,  has  been  quite  a  problem.  Some 
of  them  have  a  depth  of  from  45  to  54  ft. 
and  it  was  necessary  to  use  a  windlass  and 
bucket  to  hoist  the  material  to  the  surface. 


This  was  only  part  of  the  problem,  how- 
ever, for  the  reason  that  the  detritus  was 
so  ofifensive  that  it  had  to  be  carted  long 
distances  to  some  convenient  place  and 
buried.  This  was  necessarily  expensive. 
The  cost  to  the  operating  department  of 
the  city  was  from  $45  to  $60  every  time  one 
of  these  sand  catchers  was  cleaned.  It  re- 
quired the  services  of  seven  men  and  a 
team  for  two  days  and  a  half  to  clean  both 
sides  of  the  sand  catchers. 

Ejectors  Used 

The  writer,  at  the  request  of  A.  H. 
Dimock,  city  engineer,  sj)ent  some  time  try- 
ing to  devise  a  more  efficient  method  of 
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SAND   ejector    HAS    NO    COMPLICATED    PARTS 

cleaning  these  chambers  and  corresponded 
with  a  number  of  large  cities  of  the  East, 
but  until  recently  could  not  discover  any 
better  method  than  the  one  in  use.  George 
Otterson,  a  mining  engineer  of  Seattle,  then 
sugge.sted  that  the  problem  could  be  solved 
by  the  use  of  a  hydraulic  ejector.  This 
ejector  works  on  the  same  principle  as  any 
ordinary  hydraulic  lift,  having  a  water  sup- 
ply pipe  connected  to  a  nozzle  which  throws 
a  stream  of  water  at  high  velocity  through 
a  contracted  throat,  thus  creating  a  vacuum 
and  causing  a  suction.  The  height  that 
sand  and  gravel  can  be  elevated  by  this 


ejector  is  governed  entirely  by  the  pres- 
sure of  the  water  supply.  It  is  very  sim- 
ple in  its  construction,  as  can  be  seen  from 
cut.  There  are  no  movable  parts  to  get  out 
of  order.  All  wearing  parts  are  made  of 
hardened  steel,  thus  insuring  a  life  of  sev- 
eral years  before  they  have  to  be  replaced. 
When  this  is  necessary  it  requires  but  a 
few  minutes'  time  to  slip  the  old  parts  out 
and  put  the  new  ones  in  place. 

With  Mr.  Otterson's  ejector  it  requires 
but  three  men  for  one  day  at  a  labor  cost 
of  $9  and  water  cost  of  about  $3  to  clean 
out  both  sides  of  a  sand  catcher  holding 
about  22  cu.  yd.  The  sand  and  gravel  and 
all  foreign  material  is  thoroughly  washed 
by  the  large  quantity  of  clear  water  used  in 
lifting  it  to  the  surface.  It  is  collected  in 
large  settling  basins  on  the  surface,  from 
which  it  is  easily  shoveled  into  wagons. 

Because  of  the  thorough  washing  all 
offensive  matter  is  removed  and  the  clear 
sand  can  be  dumped  in  any  convenient  place. 
The  use  of  the  settling  basin  is  temporary. 
It  is  expected  that  a  suitable  wagon  will 
be  built  and  the  material  deposited  direct 
from  the  ejector  into  the  wagon.  The  sur- 
plus water  carrying  organic  matter  and 
light  material  will  be  conducted  back  to  the 
sewer  by  means  of  a  suitable  drain  pipe 
and  hose.  This  method  will  also  do  away 
with  the  little  piles  of  offensive  debris  left 
by  the  cleaner  alongside  the  catch  basin  un- 
til the  wagon  comes  to  remove  it. 

Seattle  has  installed  seven  of  these  ejec- 
tors. On  one  sand  catcher  it  was  necessary 
to  install  a  double  ejector,  one  above  the 
other,  the  top  one  acting  as  a  booster.  This 
is  necessary  where  there  is  a  high  lift  and 
the  water  pressure  is  insufficient. 

The  last  six  ejectors  have  only  recently 
been  installed  and  as  yet  no  reliable  cost  of 
operation  has  been  secured,  but  there  is 
no  doubt  but  that  they  will  show  as  great 
a  percentage  of  efficiency  as  the  first  one 
installed.  The  single  ejector  can  be  in- 
stalled complete  for  about  $500. 


Forest  Fires  in  Alaska  during  the  past 
summer  burned  between  2,000,000  and  3,- 
000,000  acres  of  timber,  according  to  a 
recent  report  of  H.  S.  Graves,  chief  forester 
of  the  United  States,  who  made  a  tour  of 
the  northern  territory.  In  the  last  fifteen 
years  the  area  burned  in  Alaska  comprised 
approximately  15,000,000  acres,  Mr.  Graves 
estimated,  so  that  the  destruction  this  year 
has  been  two  or  three  times  the  average. 


REMOVING  SEWER  BASIN  MUCK  WITH  EJECTOR 


TEMPORARY  BASIN  FOR  STORING  EJECTED  MATERIAL 
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600-FOOT    INLET    CHANNEL    LEADS    TO    PUMPING    STATION 


INTERIOR    OF    PUMPING    STATION — NOTE    OVERHEAD    DISCHARGES 


Water  for  Prickly  Pear  Irrigation  Project  Raised 
160  Feet  with  Financial  Success 

Electrically  Pumped  Water  Supplies  Land  Near  Helena,  Montana,  from 
aa  Arm  of  Hauser  Lake  Formed  by  the  Dam  Where  Power  Is  Generated 


HAUSER  Lake  dam  backs  up  water 
through  a  narrow  canyon  leading  to 
the  Missouri  River  from  Prickly  Pear  Val- 
ley, a  50,000-acre  saucer-shaped  depression 
of  fertile  land  lying  to  the  northwest  of 
Helena,  Mont.  The  climate  permits  grow- 
ing fruits,  vegetables,  grasses,  grains  and 
root  crops.  Plans  for  irrigation  by  pump- 
ing have  been  under  consideration  for  a 
number  of  years.  Early  in  1912  the  Mon- 
tana Reservoir  &  Irrigation  Company  un- 
dertook the  installation  of  the  first  unit, 
comprising  8000  acres  of  land  on  the  north 
side  of  the  valley.  Water  was  in  the  ditches 
and  everything  in  readiness  for  service 
within  twelve  months  of  the  time  work 
started.  The  company  which  owns  the 
pumping  plant  and  main  canals  now  delivers 
water  to  the  farmers'  turnouts  at  $1.75  per 
acre-foot.  Briefly,  the  plant  consists  of  a 
pumping  station  housing  three  motor-driven 


units  capable  of  delivering  a  total  of  100 
sec.-ft.  of  water  equally  to  canals  at  three 
different  levels  through  three  36-in.  wood- 
stave  pipes. 

Pumping  Station 

Nine  12-in.  Allis-Chalmers  centrifugal 
pumps  are  operated  in  three  units,  each  unit 
being  driven  by  one  600-hp.  Allis-Chalmers 
induction  motor  so  arranged  that  each  motor 
is  shaft  connected  to  three  pumps,  each  of 
which  deliver  into  a  different  header  or  pipe 
line.  This  was  done  to  give  the  greatest 
possible  flexibility  and  economy  in  opera- 
tion. The  elevations  of  the  three  canals  are 
70,  110  and  150  ft.  above  normal  lake  level, 
and  the  pumps  are  so  set  that  from  6  to  14 
ft,  varying  with  the  lake  level,  of  the  total 
head  pumped  against  is  suction. 

Electrical  energy  for  operating  the  mo- 
tors is  obtained  from  the  70,000-volt  trans- 


Hauser  Lake 


Canyon  Ferry  Dam 
and  Ftower  House 


Helena 


8000   ACRES   ARE    IRRIGATED   BY   FIRST   UNIT,   3500   BY   AUXILIARY   PLANT 

Only  the  land  .supplied  by  the  first  Installation  la  cross-hatched,   that  first  supplied  being 

cross-hatched  In  solid  lines. 


mission  system  of  the  Montana  Power  Com- 
pany, three  transformers  stepping  the  volt- 
age down  to  2200. 

Leaving  the  lake,  the  water  traverses  600 
ft.  through  the  inlet  channel,  which  has  a 
bottom  width  of  15  ft.  with  11/2  :  1  side 
slopes  and  a  water  depth  of  from  4  to  12 
ft.,  varying  with  the  lake  level.  The  water 
enters  the  28-ft.  9-in.  x  38-ft.  4-in.  suction 
chamber  underlying  that  part  of  the  pump 
house  occupied  by  the  pumping  units.  Three 
horizontal-shaft  centrifugal  pumps,  dis- 
charging upward  at  an  angle  of  45  deg.,  are 
mounted  with  the  motor  on  a  single  frame 
resting  on  an  18-in.  concrete  slab  reinforced 
with  30-lb.  rails  in  addition  to  the  corru- 
gated bar  reinforcing.  The  rails  were 
placed  upside  down. 

TAPERS 

In  a  length  of  about  30  ft.  the  tapered 
steel  headers  over  the  pumps  increase  in 
size  from  2  to  3  ft.  from  the  entrance  of 
the  first  tapered  discharge  to  the  connec- 
tion with  the  wood-stave  pipe,  9%  ft.  out- 
side the  building.  The  pipe  supports  con- 
sist of  4  X  4-in.  angles  resting  on  the  floor. 
The  main  line  is  of  %-in.  plates  and  the 
headers  are  of  %-in.  plates.  Provision  is 
made  at  the  back  end  for  future  extension 
to  connect  one  more  unit  to  each  pipe. 

Where  the  taper  pipe  passes  the  18-in. 
wall  of  the  pumping  station  two.  collars  of 
31/2  X  2 1/2  X  %-in.  angles  are  riveted  on,  7 
in.  apart.  These  collars  and  the  skin  fric- 
tion are  designed  to  transmit  the  impact 
pressures  to  the  concrete  wall  and  entirely 
remove  them  from  the  pumps.  The  maxi- 
mum pressures  were  estimated  for  the  pipe 
feeding  the  highest  canal  at  120,000  lb. 
total,  under  the  assumption  that  the  maxi- 
mum pressure  from  small  water  hammer 
would  increase  the  static  pressure  100  per 
cent.  As  shown  in  one  of  the  drawings, 
reinforced-concrete  cantilever  trusses  form- 
ing the  end  of  the  substructure  are  designed 
to  care  for  these  loads. 

The  tapered  suctions  for  the  pumps  are 
of  3/16-in.  riveted  steel  plates,  2  ft.  6V2  in. 
in  diameter  at  the  bottom  and  14  in.  at  the 
pump  connections.  They  extend  to  within  18 
in.  of  the  floor,  above  which  the  normal  water 
level  will  be  7  ft.  Two  rows  of  the  suctions 
are  held  against  any  tendency  to  sway  by 
%-in.  and  %-in.  rods  with  turnbuckles  run- 
ning each  way  each  side  of  the  pipes  to  the 
concrete   walls,   in  which  anchor   rods  are 
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embedded.  The  suctions  for  the  other  three 
pumps,  set  nearly  over  the  outer  wall,  are 
offset  awaj-  from  it  and  are  held  in  place  by 
angle  irons  embedded  in  it. 

The  foundation  for  the  substructure  con- 
sists of  a  grillage  of  12  x  12-in.  timbers 
drift-bolted  together.  A  floor  of  3-in. 
planks,  spiked  to  the  grillage,  forms  the 
footing  for  the  concrete  side  walls.  To 
anchor  the  base  of  the  walls  to  the  founda- 
tion, f4-in.  drift  bolts  were  driven  with  1 
ft.  left  projecting  up  into  the  concrete.  A 
12  X  12-in.  timber  all  around  the  base  on 
the  inside  was  set  to  help  care  for  the  in- 
ward thrust  of  the  earth  when  there  is  no 
water  in  the  chamber. 

Above  ground  the  station  consists  of  in- 
side and  outside  sheets  of  galvanized  cor- 
rugated sheet  metal  over  a  steel  frame 
supporting  the  crane  girder,  on  which  is  a 
hand-operated  5-ton  triplex  block.  The  roof 
is  of  galvanized  corrugated  No.  24  plates 
supported  on  steel  trusses.  The  Minneapo- 
lis Steel  &  Machinery  Company  furnished 
the  steel  material  for  the  building,  pipe 
headers  and  crane. 

Pipe  Lines  and  Canals 

Connection  to  the  three  wood-stave  pipe 
lines  at  the  pumping  station  was  made  by 
an  8-in.  sleeve  riveted  to  the  outside  of  the 
steel  header,  a  2  x  lV2-in-  bent  and  welded 
bar  intervening  so  as  to  form  a  socket  to 
receive  the  staves.  The  bar  was  double 
calked  and  the  wood-stave  pipe  was  calked 
with  pitch  and  oakum. 

The  three  pipes  are  1340,  2290  and  2980 
ft.  long.  They  are  laid  in  the  same  trench 
on  7-ft.  centers  and  have  a  minimum  cover 
of  1'/^  ft.  No  unusual  features  were  en- 
countered in  laying  the  pipe,  which  was 
built  by  the  Portland  Wood  Pipe  Company. 
At  the  outlet  end  each  pipe  discharges  into 
a  concrete  head  opening  into  the  main 
.canals.  Details  are  shown  of  the  heads  with 
the  accompanying  weirs  for  calibrating  the 
pumps  and  back  pressure  checks  to  prevent 
influx  of  water  down  the  pipe  in  case  of 
storms  during  shut  downs  for  repairs  to 
pipes  or  pumps.  Screens  of  2-in.  mesh  are 
provided  to  keep  out  animals  when  the  pipe 
lines  are  not  in  use. 

The  canals  were  built  on  a  grade  of  2.112 
ft.  per  mile,  starting  from  the  ends  of  the 
pipe  lines  at  the  three  levels  and  following 
their  respective  contours  around  the  valley. 
These  various  elevations  were  chosen  to  get 
an  equal  acreage  under  each  of  the  three 
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Section  B-B 


Floor  Ran 
PUMPING  STATION   IS  OP  STEEL   AND  CONCRETE  ON   TIMBER  GRILLAGE 


AT   EIGHTEEN   POINTS   IN   THE   HRST    UNIT   SPILLWAYS  AND   SWINGING   CHECKS  WERE   CONSTRUCTED   IN   THE   FLUMES 
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ditches.  On  them  are  2280  ft.  of  semi- 
circular Toncan  metal  flumes  over  ravines, 
each  provided  with  a  steel  inlet  and  outlet 
of  No.  20  gage  metal.  At  eighteen  points 
spillways  and  swinging  checks  were  con- 
structed in  the  flumes  as  shown  in  one  of 
the  drawings.  The  remaining  overflows  and 
checks  were  of  the  ordinary  wooden  type. 
All  main  canals  are  in  unlined  earth  ex- 
cavation. The  farmers'  turnout  gates  are 
of  concrete  and  steel,  the  water  being  taken 
through  the  canal  banks  in  tile  pipes,  there 
discharging  into  wood  measuring  boxes  pro- 
vided with  weirs  and  control  gates.  Meas- 
urement of  all  water  pumped  is  made  at  the 
outlet  of  each  wood-stave  pipe. 

The  canals  were  designed  after  the  Kut- 
ter  formula,  with  N  =  0.035,  the  velocities 
for  the  unlined  sections  being  kept  below 
1%  in  most  instances.  The  flumes,  the 
longest  of  which  was  272  ft.,  spanning  a 


water  for  grain  and  forage  crops  can  be 
pumped  150  ft.  high  and  still  be  a  commer- 
cial success. 

All  metal  flumes  were  furnished  by  the 
Enterprise  Sheet  Metal  Works,  of  Billings, 
Mont.  Boomer  &  Hughes  of  Spokane, 
Wash.,  excavated  the  canals  by  slip  scrapers 
and  fresnos.  The  plant  and  works  were 
designed  by  M.  H.  Gerry,  Jr.,  consulting 
engineer,  of  Helena,  Mont.,  and  were  con- 
structed under  his  direction.  A.  W.  Ver- 
haren  was  resident  engineer  in  charge  of 
work  in  the  field.  The  property  is  owned 
by  the  Montana  Reservoir  &  Irrigation 
Company,  which  is  atfiliated  with  the  Mon- 
tana Power  Company. 


How  to   Make   Cargo   Hand- 
ling More  Efficient 

H.    McL.    Harding   and  James    A.     Jackson,    at 

Engineering  Congress,  Urge  Need  for  More 

Machinery  and  for  Educational  Work 

TWO  PAPERS  on  cargo-handling  meth- 
ods and  appliances  were  presented  at  the 
recent  International  Engineering  Congress 
in  San  Francisco.  The  authors  were  H. 
McL.  Harding,  consulting  engineer,  of  New 
York  City,  and  James  A.  Jackson,  of  the 
Power  and  Mining  Engineering  Depart- 
ment, Schenectady,  N.  Y.  Mr.  Harding,  in 
his  eight  main  recommendations,  confined 
himself  to  the  details  of  the  terminal  plant. 
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ravine  at  an  elevation  20  ft.  above  ground, 
were  figured  to  have  a  carrying  capacity 
based  on  N  =  0.012  in  the  Kutter  formula. 

Auxiliary  Plant 

During  1914  an  auxiliary  plant  having  a 
capacity  of  75  sec.-ft.  was  installed  to  irri- 
gate an  additional  3500  acres  of  land  to  the 
east  and  south  of  the  original  project.  This 
plant  contains  two  Worthington  centrifugal 
pumps  direct-connected  to  General  Electric 
motors.  The  pumps  discharge  under  an 
average  head  of  160  ft.  into  a  steel  header, 
and  this  in  turn  into  a  wood-stave  pipe  line 
which  conveys  the  water  to  a  point  where 
it  is  discharged  into  a  9-mile  earth  canal 
delivering  water  throughout  its  entire 
length  to  lands  on  Spokane  Bench.  The 
main  plant,  together  with  the  auxiliary 
plant,  has  been  in  operation  during  the  1915 
season  with  marked  success,  according  to 
the  engineers,  who  also  state  that  the 
project   has    demonstrated    that    irrigation 


Mr.  Jackson  laid  great  stress  on  the  need 
for  educational  work  and  scientific  investi- 
gation, through  technical  committees  and 
the  machinery  manufacturers.  He  also 
recommended  electric  machinery  to  relieve 
the  immediate  needs. 

The  Terminal  Plant 

Mr.  Harding's  recommendations  were  as 
follows : 

1.  On  the  ship  there  should  be  at  least 
two  double  winches  for  each  hatchway,  and 
sufficient  booms  for  burtoning  the  load, 
simultaneously,  either  upon  the  shore  or 
upon  lighters. 

2.  On  the  quay  or  piers  there  should  be 
traveling  gantry  jib-cranes,  one  for  each 
100  ft.  of  linear  frontage,  spanning  two  or 
three  railway  tracks,  which  tracks  are  lo- 
cated between  the  shed  and  the  quay  wall. 

3.  Within  the  shed  there  should  be  over- 
head movable  cross  tracks  connecting  with 
fixed  side  tracks,  so  as  to  assort  and  dis- 


tribute the  freight  and  serve  every  cubic 
foot  of  space  (tiering)  by  a  continuous  suc- 
cession of  movements,  without  rehandling 
and  without  using  floor  space;  and,  also,  so 
as  to  afford  a  short  path  across  the  shed 
from  the  vessel  on  one  side  of  the  pier  to 
another  vessel  on  the  other  side. 

4.  The  freight  should  be  moved  without 
congestion  or  delay,  by  burtoning  between 
the  hooks  of  the  gantry  cranes  or  of  the 
ship's  winches  and  the  hooks  of  the  travel- 
ing hoists. 

5.  Freight  should  be  transfered  between 
the  shed  and  any  floor  of  a  warehouse  by 
one  direct  movement  of  the  gantry  cranes. 

6.  To  secure  the  greatest  rapidity  and 
economy  in  the  above  freight  movements, 
the  design  of  the  ship  and  the  plan  and 
layout  of  the  elements  of  terminals  should 
receive  careful  study. 

7.  For  bulk  material  the  mechanism 
should  be  able  to  reclaim  as  well  as  store, 
and  to  distribute  at  a  considerable  distance 
from  the  quay  walls. 

8.  To  obtain  the  greatest  return  from  in- 
vestments in  ships  and  terminals,  the  latest 
mechanical  appliances  should  be  installed 
for  speed  and  economy  of  transference  and 
handling. 

Educational  Work  and  Investigation 

To  bring  about  the  best  ultimate  solutions 
of  the  various  problems  of  cargo  handling, 
Mr.  Jackson  made  the  following  sugges- 
tions: 

The  complete  mechanizing  of  such  an  im- 
mense, cumbersome  business  as  cargo  han- 
dling must  necessarily  take  time,  study  and 
expense.  Co-operation  and  system  are  es- 
sential, in  order  to  reduce  these  factors  to 
a  minimum.  At  present  the  few  interested 
parties  seem  to  be  working  along  different 
lines,  as  individuals.  These  facts  have  been 
kept  in  mind  by  the  writer  in  making  the 
following  suggestions: 

1.  The  appointing  of  committees  on  me- 
chanical cargo  handling  by  the  various  in- 
terested engineering,  architectural,  naval 
and  marine  societies.  Such  committees 
could  do  much  educational  work  which 
would  stimulate  interest  by  encouraging 
papers  on  the  subject,  to  be  presented  be- 
fore the  societies.  Such  papers  would  lead 
to  investigations,  tests  and  a  closer  study 
of  actual  conditions. 

2.  A  committee  of  naval  architects  to 
study  the  design  of  ships,  with  special  ref- 
erence to  rapid  loading  and  unloading  of 
cargo.  The  improvement  in  the  design  of 
bulk  freight  vessels  would  indicate  that 
much  could  be  done  to  improve  vessels  for 
miscellaneous  freight,  if  given  due  consid- 
eration. A  radical  change  in  design  m.ay  be 
in  order,  as  indicated  by  one  vessel  recently 
launched,  and  one  completely  designed  by 
a  naval  architect  on  the  Pacific  Coast  but 
not  built.  The  vessel  launched  is  a  bulk 
freighter  with  a  complete  self-contained 
conveyor-type  unloader,  which  completely 
unloads  the  entire  cargo,  with  no  manual 
labor,  and  deposits  it  on  a  stock  pile  on 
shore.  The  second  vessel  is  equally  well 
adapted  to  bulk  or  package  freight.  Her 
freight  is  loaded  into  barges,  which  are 
floated  into  the  boat  through  hinged  gates 
in  her  bow,  after  which  the  gates  are  closed 
and  the  water  is  pumped  from  her- ballast 
tanks  until  the  barges  rest  on  sills  in  her 
hold. 

3.  A  committee  of  pier  and  wharf  engi- 
neers to  study  the  design  of  piers  especially 
adaptable  to  the  use  of  machinery.  Exist- 
ing piers  are  poorly  adapted  to  the  use  of 
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machinery,  and  such  points  as  ratio  of 
length  of  dock  space  to  pier  capacity,  in 
square  or  cubic  feet,  seem  to  have  been 
given  ver>-  little  consideration.  Some  piers 
latelj"  built  have  berth  space  for  ten  10,000- 
ton  ships,  and  a  floor  space  capable  of  hold- 
ing about  one  and  one-half  ships'  cargoes. 
Machinery  might  make  a  two  or  three-story 
pier  feasible  and  economical. 

4.  The  possibility  of  using  wet  docks, 
where  tidal  conditions  are  bad.  Wet  docks, 
with  the  help  of  ballast  tanks  and  pumps 
aboard  ships,  would  hold  a  vessel  at  a  con- 
stant height,  regardless  of  tide  or  load,  and 
under  this  stability,  some  type  of  conveyor 
might  be  used  from  the  hold  to  the  pier. 
A  conveyor  is  the  ideal  machine,  as  it  keeps 
freight  flowing  in  a  stream,  with  no  abrupt 
changes  in  handling,  and  its  speed  can  be 
so  adjusted  that  it  is  actually  a  reservoir  in 
itself,  which  prevents  freight  from  piling 
up. 

5.  An  investigation  of  the  situation  by 
municipal.  State  and  National  governments. 
Governmental  departments  already  exist 
which  should  consider  such  investigations 
their  legitimate  duty,  on  account  of  the  vital 
interest  of  the  public  at  large  in  this  prob- 
lem. Port  cities  should  strive  to  make  their 
municipally  owned  piers  the  acme  of  per- 
fection, thus  setting  an  example  which  pri- 
vate corporations  would  soon  follow. 

Elkctric  Machinery  Recommended 

The  following  suggestions  were  made  by 
Mr.  Jackson  with  the  view  of  relieving  the 
immediate  situation: 

1.  The  use  of  electrically  operated  porta- 
ble winches,  controlled  by  portable  control- 
lers and  driven  by  power  from  the  pier. 
The  advantages  of  this  scheme  are:  (a) 
Constant  source  of  power,  as  it  would  be 
entirely  independent  of  the  ship's  boilers; 

(b)  the  portable  controller  makes  load  visi- 
ble to  operator  at  all  times,  this  preventing 
loss  of  time  and  the  danger  of  signaling; 

(c)  the  winchman  gets  familiar  with  his 
equipment,  instead  of  having  to  get  accus- 
tomed to  a  different  winch  with  each  ship; 

(d)  the  winches,  being  owned  by  the  steve- 
dores, could  be  kept  in  first-class  condition. 
Ships'  winches  are  often  in  bad  repair  and 
time  is  lost  making  them  operate  satisfac- 
torily. 

2.  The  use  of  electrically  driven  portable 
conveyors  and  stackers,  for  unloading,  dis- 
tributing and  piling  where  conditions 
permit. 

3.  The  use  of  storage-battery  operated 
trucks,  truck  cranes  and  tractors  for  dis- 
tribution of  cargo. 

4.  The  eflkient  lighting  of  piers,  wharves 
and  docks. 

5.  The  employment  of  trained  engineers 
to  supervise  and  direct  the  handling  of 
freight.  

Rail-Failure  Statistics  for  the  year 
ended  Oct.  31,  1914,  are  tabulated  in  the 
September  BvUetin  of  the  American  Rail- 
way Engineering  Association.  As  a  gen- 
eral average  the  failures  per  10,000  tons  of 
Bessemer  rails  were  about  double  those  of 
(^n-hearth  rails.  A  table  is  given  show- 
ing the  ranking  of  the  mills  as  regards  rate 
of  failures  for  the  rollings  of  the  years 
1909,  1910,  1911  and  1912,  and  a  compari- 
son with  last  year's  statistics  indicates,  as 
a  general  average  of  all  of  the  mills,  a  grad- 
ual decrease  in  the  rate  of  rail  failure  of 
rollings  for  the  successive  years  since  1908, 
with  which  year's  rolling  the  records 
started. 


How  Australia  Builds  Its  Railroads 

Maurice  E.  Kemot  Tells  International  Engineering  Congress  Whj'  Direct 
Labor  Has   Supplanted  the  Contractor  for   Government-Owned  Lines 


SIDELIGHTS  on  Governmental  procedure 
in  railroad  construction  in  Australia 
were  given  by  Maurice  E.  Kemot,  chief  en- 
gineer for  railway  construction,  Victoria, 
Australia,  in  a  paper  presented  at  the  recent 
International  Engineering  Congress.  For- 
merly the  work  was  done  by  large  contracts, 
but  in  the  last  generation  the  direct-labor 
method  has  largely  supplanted  the  contract 
method,  and  is  believed  to  have  the  advan- 
tage of  both  time  and  cost.  Following  are 
extracts  from  Mr.  Kernot's  paper,  together 
with  a  diagram  he  presented  of  his  organi- 
zation. 

Ninety-eight  per  cent  of  the  railways  in 
Australia  are  owned  by  the  Governments  of 
the  States  and  Commonwealth,  and  a  simi- 
lar percentage  of  the  construction  in  prog- 
ress is  being  carried  out  by  the  same  public 
authorities. 

Two  principal  methods  are  followed  in 
carrying  out  railway  construction,  viz.,  (1) 
Large  contracts,  and  (2)  direct  labor.    The 


all  main-line,  cuttings  separately  and  also 
all  stuff  required  to  complete  each  separate 
embankment,  and  many  contractors  quote 
separate  prices  for  each.  In  this  way  the 
number  of  items  in  the  schedule  often  runs 
up  to  more  than  1000.  As  a  consequence  of 
the  large  number  of  items  in  the  schedule, 
and  the  hurry  with  which  contractors 
usually  complete  their  tenders  or  bids,  mis- 
takes in  arriving  at  the  total  amount  are 
often  made.  It  is  the  practice  to  keep  a 
contractor  to  the  amount  shown  at  the  foot 
of  his  tender,  and  require  alterations  in 
prices  to  adjust  errors  in  arithmetic. 

Tenders  may  be  submitted  by  anyone, 
without  restriction,  so  long  as  the  proper 
deposit  of  money  is  made  along  with  them; 
and  the  practice  is  to  accept  the  lowest  ten- 
der, it  being  assumed  that  all  contractors 
are  of  equal  merit,  unless  they  have  been 
formally  disqualified,  which  is  very  rarely 
done. 

Contractors    often    adjust   the   prices    in 
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large-contract  method  was  the  general  one 
from  1854,  when  railway  construction  in 
Australia  commenced,  till  1892.  Since  then 
it  has  given  place  largely  to  construction  by 
direct  labor. 

Contract  Work 

On  contract  work  a  money  deposit  of  5 
per  cent  on  the  total  contract  amount,  as  ar- 
rived at  from  the  estimated  total  quantities 
of  work  and  the  contract  rates,  is  required, 
and  10  per  cent  of  the  value  of  work  done 
to  date  is  held  back  from  progress  payments 
as  further  security  for  the  satisfactory  com- 
pletion of  the  contract,  until  the  amount 
held  is  sufficient  to  give  full  security  for 
satisfactory  completion. 

The  conditions  of  contracts  generally 
throw  all  ri.sks  on  to  the  contractor,  and  give 
the  constructing  authorities  very  full  pow- 
ers for  making  alterations  and  additions  to 
the  work.  Specifications  are  usually  couched 
in  general  terms,  and  only  in  the  case  of 
small  contracts  do  they  describe  the  work  in 
detail. 

Errors  in  Arithmetic  Frequent 

The  schedule  to  the  contract  shows  the 
actual  quantities  of  work  required  to  be 
done  as  shown  on  the  plans,  sections  and 
drawings,  which  form  part  of  the  contract. 
The  number  of  items  in  the  schedules  is 
large,  it  being  common  practice  to  schedule 


their  contracts,  thus  speculating  on  the 
probability  of  the  quantities  shown  in  the 
schedule  being  exceeded  or  diminished,  and 
also  with  the  idea  of  getting  in  their  profits 
chiefly  from  the  items  of  work  which  have 
to  be  first  carried  out,  and  so  practically 
having  a  set-off  against  their  money  de- 
posit. The  conditions  of  contract  give 
power  to  the  chief  engineer  to  insist  on 
adjustment  of  unreasonable  prices,  or  he 
may  make  a  deduction  from  payments  to 
protect  the  constructing  authority. 

The  critical  item  of  railway  construction 
contracts  is  usually  that  for  ballast,  and 
the  question  whether  the  contractor  shall 
make  large  profits  or  lose  money  on  his  con- 
tract often  hangs  on  the  opinion  of  the  chief 
engineer  as  to  whether  ballast  from  a  cer- 
tain source  complies  with  the  specification. 

Delays 

In  carrying  out  the  contracts  there  is 
often  much  delay,  as  contractors  think  it 
pays  them  to  wait  over  wet  seasons  or  for 
a  fall  in  market  prices  of  materials,  and 
take  their  chance  of  obtaining  a  remission 
of  penalties  for  delay.  In  actual  experi- 
ence the  penalties  have  seldom  been  en- 
forced, and  the  effect  on  contract  work  has 
been  bad. 

It  has  been  the  general  practice  to  pro- 
vide for  a  settlement  of  disputes  which 
arise  in  settling  up  contracts  by  arbitra- 
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tion.  The  results  of  arbitration  have  been 
unsatisfactory.  Contractors  in  many  cases 
took  up  railway  work  at  non-paying  prices, 
either  through  ignorance  of  the  value  of  the 
work  or  in  the  hope  of  making  up  losses  by 
claims  for  extras  and  concessions.  In  such 
cases,  and  in  many  others  where  the  con- 
tractors had  good  prices,  enormous  claims 
for  extras  and  allowance  were  made,  and 
very  heavy  expenses  were  incurred  in  in- 
vestigating or  resisting  and  contesting  such 
claims,  and  very  large  awards  were  in  many 
cases  made  in  favor  of  the  contractors  by 
irresponsible  arbitrators. 

Costs  of  Arbitration 

In  Victoria  alone  in  a  period  of  ten  years 
seventeen  contracts  for  384  miles  of  rail- 
way, aggregating  a  cost  of  $6,340,339  under 
the  chief  engineer's  final  certificate,  went 
to  arbitration.  Extra  claims  amounting  to 
$1,999,651  were  made  by  the  contractors, 
on  which  the  arbitrators  awarded  $537,566. 
The  expenses  incurred  and  paid  by  the  con- 
structing authority  in  addition  came  to 
$144,000. 

An  appeal  to  the  Supreme  Court  was  also 
made  by  contractors  on  the  ground  that  the 
powers  given  to  the  chief  engineer  by  the 
conditions  of  contract  were  excessive  and 
inequitable,  but  the  court  held  that  when  a 
contractor  had  signed  the  conditions  with 
his  eyes  open  he  was  bound  to  them.  In 
recent  years  the  chief  engineer  has,  in  some 
cases,  been  made  sole  arbitrator,  and  this 
practice  has,  on  the  whole,  worked  well. 
The  chief  engineer,  in  such  cases,  holds 
himself  aloof  from  direct  supervision  of 
details  of  the  contract. 

Direct  Labor 

The  difficulties  and  large  expenses  in- 
curred in  the  settlement  of  contracts,  the 
frequent  long  delays  in  completion  of  con- 
tracts, the  desire  to  obtain  more  economical 
railway  construction,  and  the  wish  to  start 
work  promptly  in  time  of  depression,  when 
large  numbers  of  unemployed  men  are  in 
want  of  work,  led  to  the  introduction  of  the 
direct-labor  system  in  Victoria  in  1892,  and 
since  that  date  it  has  been  used  for  all  rail- 
way construction  in  Victoria,  and  largely 
followed  in  the  other  states  of  the  Com- 
monwealth, where,  however,  the  practice 
has  oscillated  between  the  two  systems — 
large  contracts  and  direct  labor — with  a 
gradual  increase  in  the  proportion  of  direct- 
labor  work. 

The  following  notes  apply  particularly  to 
the  working  of  the  direct-labor  system  of 
construction  in  the  State  of  Victoria. 

All  expenditure  is  charged  directly  to  the 
money  voted  for  the  particular  line.  A 
strict  continuous  audit  is  made  by  an  out- 
side auditor. 

All  the  work  has  been  completed  to  the 
satisfaction  of  the  railways  commissioners 
in  whom  the  lines  are  vested  for  operation 
on  their  completion,  except  in  one  case 
where  the  estimated  cost  had  been  cut  down 
by  Parliament  against  the  advice  of  the 
chief  engineer. 

Tests  op  System 

This  sy.stem  has  been  tested  on  two  occa- 
sions by  calling  for  tenders  or  bids  for 
30-mile  sections  of  construction.  On  the 
first  occasion  the  lowest  tender  received 
was  10  per  cent  higher  than  the  depart- 
mental estimate.  It  was  rejected  and  the 
department  carried  out  the  construction  of 
the  line  by  direct  labor,  and  finished  it  at 
a  cost  below  its  own  estimate.     In  the  sec- 


ond case,  a  tender  was  received  which  was 
1%  per  cent  lower  than  the  departmental 
estimate,  but  after  investigation  it  was  de- 
cided not  to  accept  the  tender,  and  the  line 
was  built  by  direct  labor  at  a  lower  cost 
than  if  the  contract  had  been  accepted. 

In  carrying  out  work  under  the  direct  la- 
bor system,  an  engineer  is  placed  in  control 
of  the  job,  with  suitable  assistants,  includ- 
ing a  pay  clerk,  who  acts  as  his  accountant 
and  is  directly  responsible  to  him,  while  he 
is  responsible  for  the  whole  of  the  work, 
including  all  money  payments  made  on  the 
job.  His  duties  thus  cover  a  large  scope, 
as  he  is  manager  of  the  work  as  well  as 
engineer,  and  great  care  has  to  be  exer- 
cised in  selecting  new  men  for  the  positions. 

In  employing  workmen  it  is  usual  to  put 
on  suitable  men  who  make  application  on 
the  spot.  Experienced  railway  workers 
find  their  way  to  new  works  in  considerable 
numbers.  When,  however,  the  supply  of 
these  is  not  suflScient,  requisitions  are 
made  on  the  Government  Labor  Bureau. 

The  men  are  provided  with  tents  and 
cooking  utensils,  for  which  they  have  to 
pay  in  installments.  Laborers  have  to  pay 
for  their  own  shovels,  and  tradesmen  have 
to  provide  their  own  small  tools  or  pay  for 
them;  other  tools  are  provided  by  the  de- 
partment. The  tents  and  tools  supplied  are 
not  taken  back  from  the  men,  except  in 
cases  where  they  leave  before  they  have 
earned  sufficient  money  to  pay  for  them. 

Piecework  and  Gang  Work 

Piecework  is  used  as  far  as  it  can  be  ap- 
plied to  advantage.  Simple  work,  such  as 
barrow-led  earthwork  and  bridge  car- 
pentry, are  done  by  gangs  working  at  fixed 
rates,  while  work  requiring  the  use  of 
horses  and  plant  is  generally  let  in  petty 
contracts  made  locally  with  men  on  the 
works.  The  pieceworkers  and  petty  con- 
tractors sign  a  simple  form  of  contract, 
which  gives  power  to  the  engineer  in 
charge  to  stop  the  work  at  twenty-four 
hours'  notice  for  any  good  reason. 

When  a  local  contract  is  taken  up  by  one 
man,  who  employs  other  men,  the  form  of 
contract  provides  further  that  his  employ- 
ees are  to  be  paid  directly  by  the  depart- 
ment at  standard  wage  rates,  and  the 
amounts  of  such  payments  are  deducted 
from  the  amount  coming  due  to  the  con- 
tractor. Offers  to  carry  out  work  at  prices 
so  low  that  there  is  no  reasonable  prospect 
of  the  contractors'  earnings  being  sufficient 
to  pay  standard  wages  are  rejected. 

Fixed  rates  are  arranged  at  the  head 
office  and  are  adjusted  from  time  to  time 
so  that  efficient  industrious  men  may  make 
standard  wages  or  a  little  more.  Piece- 
work men  who  fail  to  make  earnings  up  to 
standard  wage  rates  after  a  fair  trial,  and 
wages  men  who  fail  to  work  efficiently,  are 
promptly  dispensed  with,  the  aim  through- 
out being  to  pay  prices  which  are  fair  both 
to  the  worker  and  the  employer  and  to  get 
a  fair  day's  work  for  the  day's  pay. 

There  is  an  increasing  tendency  to  do 
more  of  the  work  with  gangs  employed  on 
day  wages.  These  gangs,  when  under  the 
control  of  capable  gangers,  working  under 
effective  supervision,  and  with  a  regular 
weeding-oiit  of  men  who  do  not  work  effi- 
ciently, do  good  work,  and,  in  many  cases, 
do  the  work  at  rather  less  cost  than  piece- 
workers. 

Time-Keeping  and  Payment 

All  the  work,  whether  done  by  the  piece, 
by  contract,  or  by  day  labor,  is  measured 


up  fortnightly  and  the  costs  compared  with 
other  work,  so  that  inefficient  gangs  may  be 
promptly  dealt  with. 

A  thorough  system  of  time-keeping  is 
kept  in  operation,  and  includes  the  appor- 
tionment of  the  time  to  the  different  items 
of  work  in  a  rather  elaborate  schedule  of 
apportionments,  including  sufficient  infor- 
mation for  an  analysis  of  costs.  The  work- 
men are  paid  fortnightly. 

The  staff  in  charge  of  a  construction  job 
is  provided  with  quarters  in  temporary 
buildings  and  tents,  and  the  department 
provides  the  cook  and  mess  equipment.  In 
return  for  these  concessions,  the  members 
of  the  staff  are  required  to  be  available  at 
any  hours  which  the  engineer  in  charge 
may  desire,  but  any  officer  who  is  kept  on 
duty  over  an  extended  period  for  long 
hours  can  apply  for  and  be  allowed  time  off 
in  consideration.  The  organization  of  the 
staff  is  shown  in  the  accompanying  dia- 
gram, 

Two  Main  Advantages  of  Direct-Labor 

System 

The  direct-labor  system  has  shown  the 
following  advantages: 

1.  A  saving  in  time. — The  period  re- 
quired under  the  old  contract  system  for 
completing  surveys,  plans,  quantities, 
specifications  and  drawings,  advertising 
and, letting  contracts,  which  extended  over 
many  months,  has  all  been  saved,  and  the 
expense  so  incurred  largely  reduced;  also, 
the  actual  work  of  construction  has  been 
carried  out,  on  the  average,  in  about  two- 
thirds  of  the  time  taken  by  contractors. 
Work  is  often  started  on  the  heels  of  the 
surveyors  who  locate  the  line. 

2.  A  saving  in  cost. — Instead  of  a  con- 
tractor paying  a  staff  to  carry  on  the  work, 
while  the  department  paid  another  staff  of 
officers  and  inspectors  to  supervise  them, 
one  staff  under  the  department  now  does  all 
the  work,  while  the  workmen  do  the  work 
as  well  and  as  cheaply  for  the  Government 
as  for  a  contractor,  when  properly 
handled. 

The  contractor's  financial  and  commer- 
cial arrangements  were  often  badly  made 
and  caused  loss  to  him,  and  loss  and  trouble 
to  the  con.structing  authority.  The  percen- 
tage included  in  the  contractor's  prices  to 
give  him  a  profit  is  saved.  Money  with 
which  to  carry  on  the  work  is  obtained  by 
the  Government  at  half  the  rates  of  inter- 
est which  contractors  often  pay. 

The  heavy  claims  which  were  made  in 
connection  with  large  contracts  and  only 
settled  with  great  expense  and  trouble, 
often  by  tedious  and  costly  arbitration,  are 
quite  avoided. 

Partial  stoppages  of  work,  shifting  of 
station  sites,  and  alterations  of  design, 
which  usually  led  up  to  the  large  claims, 
are  now  made  more  freely  and,  in  most 
cases,  have  only  small  effect  on  the  cost  of 
the  works;  while  other  unforeseen  contin- 
gencies are  dealt  with  promptly  and  easily. 
Full  advantage  is  taken  of  cheaper  mate- 
rials discovered  when  carrying  out  works, 
and  of  fluctuations  in  market  rates.  Modi- 
fications in  design  and  execution  are  freely 
introduced  when  economy  or  efficiency  may 
result.  Contractors,  when  tendering,  had 
to  make  large  allowance  for  providing 
plant,  including  locomotives  and  trucks, 
which  might  be  left  idle  on  their  hands, 
with  poor  opportunities  of  realizing  at  rea- 
sonable prices,  and,  in  many  cases,  made 
shift  with  very  inferior  wasteful  plant  in 
consequence.     Under  the  direct-labor  sys- 
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tem,  all  construction  in  the  State  being 
done  by  one  party,  better  plant  is  provided 
and  it  is  more  regularly  utilized,  the  cost 
for  any  individual  line  being  thus  largely 
decreased. 

Other  Advantages 

Another  advantage  of  the  direct-labor 
system  is  that  it  has  been  possible  to  dis- 
tribute emploj'ment  systematically  and 
fairly  among  the  unemployed  workers  of 
the  State,  and  also  to  secure  payment  of 
standard  rates  of  wages  without  the  diffi- 
culties which  have  occurred  in  enforcing 
the  minimum  wage  clauses  under  contracts. 

Generally  speaking,  the  men  have 
worked  contentedly.  Complaints  from  them 
have  been  fewer  than  might  have  been  ex- 
pected and  have  been  fairly  met  and  dealt 
with.  In  twenty-three  years  there  has  not 
been  one  large  strike,  and  occasional  small 
ones  have  been  handled  easily  till  they  fiz- 
zled out. 

In  comparison  with  contract  work,  the 
department  officers  may  not  have  the  stim- 
ulus of  increased  profit  to  urge  them  on  to 
strict  economy  and  keep  them  keen  in  re- 
daction of  costs,  but  with  diligent  effective 
supervision  and  control  by  competent  offi- 
cers, the  efficiency  of  working  is  little,  if 
any,  behind  the  average  of  contract  work. 


Concrete    Cantilever   Trusses 
Support  Large  Pipe  Line 

Structure  2424   Feet  Long  Carries  Sewer  Across 

Barwon  River  in  Australia — Footpath  with 

Girder  Handrails  a  Feature 

FURTHER  EVIDENCE  of  the  possi- 
bilities of  reinforced-concrete  construc- 
tion is  strikingly  offered  by  the  new 
cantilever  truss  design  for  carrying  a  rein- 
forced-concrete  sewer  over  a  crossing  nearly 
half  a  mile  long  of  river  flats  in  Australia. 
The  accompanying  illustrations  give  an  idea 
of  the  unusual  character  of  the  structure. 
It  is  located  in  Victoria,  Australia,  and  was 
adopted  after  alternative  designs  in  both 
steel  and  reinforced  concrete  had  been  made 
to  carry  the  sewer,  which  is  part  of  the 
recently  installed  sewer  system  of  Geelong 
across  the  River  Barwon  and  the  river  flats. 
The  total  length  of  the  structure  is  2424 
ft.,  consisting  of  thirteen  spans  of  176  ft. 
and  one  span  of  136  ft.  The  suspended 
spans  are  40-ft.  girders,  free  to  move  at 
one  end.  The  cantilever  design  is  econom- 
ical and  has  a  further  advantage  in  the 
fact  that  all  temperature  variations  can  be 
provided  for  by  horizontal  movement  at 
expansion  joints.    This  consideration  ruled 
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out  the  possible  alternative  of  a  series  of 
arches,  in  which  temperature  movements 
are  vertical  and  would  create  a  series  of 


SPREAD  OF  CANTILEVERS  GREATER  AT  PIERS 
THAN  AT  ENDS 

undulations  very  undesirable,  because  the 
grade  of  the  sewer  is  only  1  in  2500. 

Cantilever  Trusses  Spread  Toward  Piers 

The  distance  between  cantilever  trusses 
is  increased  toward  the  piers  in  order  ade- 
quately and  economically  to  resist  the  hori- 
zontal wind  forces.  The  lateral  bracing 
consists   of   transverse   struts   with    knee 


braces  to  the  main  chords,  as  seen  in  the 
photographs. 

The  reinforced-concrete  pipes  are  oval  in 
form  and  cast  in  8-ft.  sections,  which  corre- 
spond to  the  8-ft.  panel  lengths  of  the 
trusses.  Cross  beams  and  struts  thus  sup- 
port the  pipes  at  their  joints.  The  same 
forms  were  used  for  the  pipes  on  the  struc- 
ture as  for  the  main  sections  of  the  sewer. 

Tensile  Reinforcement  of  Plain  Rods 

The  reinforcement  throughout  is  of  ordi- 
nary steel  rods,  the  full  tensile  strength 
being  developed  at  the  splices  by  laps;  in 
no  case  are  they  mechanically  connected. 
The  rods  in  the  upper  chord  are  arranged 
in  concentric  rings,  the  laps  of  which  break 
joints  along  its  length.  The  diagonals  are 
in  tension,  and  the  ends  of  the  rods  through 
them  are  accurately  bent  around  the  rods  in 
the  upper  and  lower  chords. 

A  footpath  is  provided  throughout  the 
whole  length,  and  the  details  of  its  treat- 
ment add  very  considerably  to  the  appear- 
ance of  the  work.  The  handrailing  of  the 
footpath  is  sufficiently  reinforced  to  act  as 
a  girder.  It  was  thus  possible  to  maintain 
a  continuous  footpath  form. 

The  structure  was  designed  and  con- 
structed by  Stone  &  Siddeley,  reinforced- 
concrete  engineers,  of  Sydney,  Australia, 
for  the  Waterworks  and  Sewerage  Trust 
of  Geelong,  of  which  R.  T.  McKay  is  chief 
engineer. 

Arkansas  Has  36,000  Miles  of  public 
roads,  with  less  than  1000  miles,  or  3  per 
cent,  of  them  improved.  Since  the  in- 
auguration of  a  State  highway  commis- 
sion in  1913  plans  have  been  prepared  by 
that  body  for  work  costing  $2,315,366.  In 
1914,  states  H.  R.  Carter,  State  highway 
engineer,  in  his  first  biennial  report,  about 
93  miles  of  roads  were  constructed  under 
the  supervision  of  the  highway  department 
at  an  average  cost  of  $5,300  per  mile. 


CANTILEVER  TRUSSES  AND  CROSS  BEAMS   SUPPORT  OVAL  PIPE — REINFORCED-CONCRETE  CONSTRUCTION   THROUGHOUT 
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Automatic  Siphons  Used  in 
Italian  Dams 

Satisfactory  Service  of  Many  Years  Proves  Effi- 
ciency of  Unusual   Construction  Which 
Replaces  Ordinary  Spillways 

ITALIAN  irrigation  was  discussed  in  a 
paper  presented  at  the  International  En- 
gineering Congress  by  Prof.  Luigi  Luiggi, 
inspector  general  of  engineers  and  professor 
of  hydraulic  engineering  at  the  Royal  Uni- 
versity of  Rome,  Italy,  which  contains  the 
following  illustrations  of  unusual  arch  con- 
struction and  the  use  of  automatic  siphons. 
Other  examples  of  European  siphon  instal- 
lations have  been  given  in  an  article  by  A. 
G.  Hillberg  in  the  Engineering  Record  of 
May  3,  1913,  page  488. 

Arch  Dam  and  Automatic  Siphons 

An  interesting  dam,  very  daring  in  de- 
sign, and  with  a  cross-section  similar  to  the 
Bear  Valley  dam  in  California,  is  the  Cor- 
fina  dam  shown  in  one  of  the  accompanying 
drawings.  It  is  not  a  gravity  dam,  but  an 
arched  dam  116  ft.  high,  of  the  dimensions 
given,  and  with  a  radius  of  only  75  ft.  It 
was  built  in  65  days  by  pouring  the  1 :2 :4 
concrete,  mixed  rather  wet,  into  wooden 
molds.  It  gave  very  good  results,  techni- 
cally and  financially.  The  cost  was  only 
$30,000  and  the  unit  cost  only  12  cents  per 
1000  gal.  of  storage  capacity. 

The  most  important  group  of  dams,  five 
in  all,  just  finished  on  the  River  Gorzente 
near  Geneva,  included  the  Badana  dam. 
This  dam  is  188  ft.  high,  at  present  the 
highest  in  Italy.  It  is  715  ft.  long  at  the 
crest,  contains  132,000  cu.  yd.  of  masonry, 
and  cost  approximately  $465,000,  making 
the  unit  cost  45  cents  per  1000  gal.  of  stor- 
age capacity. 

A  special  feature  of  the  dams  of  this 
group  is  that  the  flood-water  is  not  dis- 
charged over  the  usual  overflow  spillways, 
but  by  means  of  a  series  of  automatic 
siphons.  In  the  Badana  dam  are  six  siphons 
with  a  total  discharge  of  3150  sec.-ft.,  with 
dimensions  as  shown  on  the  drawing.  In 
the  Lagolunge  dam  there  are  ten  siphons. 
This  is,  perhaps  the  largest  group  of  auto- 
matic siphons  existing.  They  have  given 
excellent  results  for  several  years. 

The  inverted  siphon  of  masonry  under 
the  River  Sesia  on  the  Cavour  Canal,  which 
discharges  3884  sec.-ft.,  is  another  example 
of  unusual  construction.  The  dimensions 
and  general  outlines  of  this  five-way  siphon 
are  shown  on  one  of  the  accompanying 
drawings. 
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California  Commission  on  Four 
Valuation  Questions 

Purpose  of  Utility   Irrelevant — Rate  More  Than 

Traffic  Will  Bear — Contracting  Away  Rights 

— Actual  Land  Multiples  Not  Allowed 

FOUR  DECISIONS  involving  minor  val- 
uation questions  were  handed  down  by 
the  Railroad  Commission  of  California  in 
October.  Summaries  of  them  are  here  pre- 
sented, not  because  of  any  connection  with 
one  another,  but  because  they  deal  with 
questions  that  may  be  raised  anywhere.  In 
one  case  the  fact  that  a  utility  was  built 
to  enhance  the  value  of  property  which 
was  subsequently  sold  at  a  considerable 
profit  was  held  to  be  insufficient  ground 
for  denying  the  utility  a  fair  return.  In 
the  second,  contrariwise,  it  was  held  un- 
fair to  compel  a  meager  consuming  popu- 
lation to  support  by  high  rates  an  expen- 
sive plant.  In  the  third  case  a  contract 
between  utility  and  municipality  for  service 
at  a  certain  rate  was  held  as  not  eliminat- 
ing the  jurisdiction  of  the  commission.  In 
the  fourth,  the  reproduction  cost  of  a  rail- 
road built  five  years  ago  was  found  to  be 
less  than  the  original  cost,  mainly  because 
a  smaller  multiplier  for  the  land  is  allowed 
than  was  actually  required. 

Purpose  of  Utility  Irrelevant 

In  the  first  case  the  Sweetwater  Water 
Company  had  applied  for  authority  to  raise 
its  rates  in  unincorporated  territory,  con- 
tending that  under  the  existing  schedule 
its  revenues  were  insuflficient  to  provide 
operating  expenses  and  a  fair  return  on  the 
value  of  the  system.  The  application  was 
opposed  on  the  ground  that  the  water  sys- 
tem had  been  constructed  solely  to  enhance 
the  value  of  the  property  it  served,  and  that 
this  property  was  later  sold  at  a  consider- 
able profit.  The  commission  ruled  that  this 
contention  was  not  pertinent — that  profits 
made  on  realty  could  not  be  considered  as 
detracting  from  the  value  of  the  water 
plant,  and  that  the  system  was  still  entitled 
to  a  return  on  the  reasonably  useful  value, 
excluding  unnecessary  extensions. 

More  Than  the  Traffic  Will  Bear 

Contrasting  with  this  case  is  that  of  the 
Sacramento  Valley  West  Side  Canal  Com- 
pany, an  irrigation  company  having  an  ex- 
pensive initial  plant  with  as  yet  few  con- 
sumers. The  company  had  contended  that 
the  existing  rates  were  insuflficient  to  earn 
a  fair  return  over  and  above  operating 
and  maintenance  expenses  and  an  allow- 
ance for  depreciation.  The  commission 
held  that  while  this  matter  must  be  con- 
sidered, the  reasonable  value  of  the  service 
to  the  public  must  also  be  taken  into  ac- 
count, and  in  this  case  the  small  number  of 
consumers  could  not  be  expected  to  pay 
higher  rates  than  surrounding  communities 
paid  for  the  irrigation  of  identical  crops. 
The  company's  predicament,  the  commis- 
sion held,  was  merely  typical  of  that  of 
irrigation  companies  in  their  first  years  of 
operation.  Quoting  from  the  commission, 
"If  attempt  were  made  to  apply  the  prin- 
ciple urged  by  petitioners  herein,  the  rates 
would  be  so  high  that  nobody  could  afford 
to  buy  land  in  the  project  and  hence  the 
project  would  permanently  be  deprived  of 
an  opportunity  to  make  good." 

Towns  May  Not  Contract  Away  Rights 

The  question  in  the  case  of  the  town  of 
Sausalito  vs.  Marin  Water  &  Power  Com- 


698 


ENGINEERING     RECORD 


Vol.  72,  No.  23 


pany  was  one  of  the  jurisdiction  of  the 
commission.  The  town  entered  into  a  con- 
tract with  the  company  to  secure  water  in 
wholesale  quantities  for  ten  years  dating: 
from  Aug.  1,  1909.  The  town  now  con- 
tends that  the  rate  is  unreasonable  and  dis- 
criminatory, and  desires  the  commission  to 
establish  a  reasonable  rate.  In  the  proceed- 
intrs  just  concluded  the  company  claimed 
that  as  the  town  had  the  right  to  enter  into 
the  contract,  and  did  enter  into  it  volun- 
tarily, the  State  could  have  no  jurisdiction 
in  the  matter  during  the  life  of  the  con- 
tract. The  commission  finds  otherwise, 
however,  and  quotes  numerous  court  deci- 
sions in  support  of  the  ruling.  The  finding 
does  not  in  any  way  pass  upon  the  reason- 
ableness of  the  rate. 

Actual  Land  Multiples  Not  Allowed 

Actual  multiples  entering  into  the  land 
costs  of  the  Quincy  Western  Railway,  built 
in  1910,  are  not  allowed  in  the  reproduc- 
tion cost  reached  by  the  commission  in  an 
investigation  made  on  the  commission's  own 
initiative.  The  commission  holds  Pi  to 
be  a  high  enough  multiplier,  although  the 
company  actually  paid  on  the  basis  of  3. 
As  a  consequence  the  reproduction  cost  of 
the  5-mile  line  is  less  than  the  original  cost. 

Commissioner  Loveland,  who  wrote  the 
opinion,  makes  no  accusation  of  extrava- 
gance or  bad  judgment  in  the  purchase  of 
the  land,  but  states  that  "owing  to  the 
peculiar  conditions  arising  at  the  time  the 
right-of'-way  was  acquired  the  company  was 
forced  to  pay  an  abnormally  high  price  for 
lands  purchased,  and  accordingly  asked  that 
in  determining  reproduction  cost  a  multiple 
of  3  be  allowed."  In  the  same  paragraph 
he  says:  "Under  the  heading  of  'reproduc- 
tion cost'  it  is  necessary  to  determine  the 
present  value  of  these  railroad  lands,  and 
the  question  arises  if  this  present  value 
should  be  the  same  as  the  present  market 
value  of  adjoining  and  similar  lands,  or  if 
a  special  and  higher  'railroad  value'  at- 
taches to  lands  owned  by  a  common  carrier. 
If  the  latter  alternative  is  allowed,  as  con- 
stantly insisted  upon  by  railroad  companies, 
the  multiple  theory  is  appealed  to.     .     .     . 


Pike 


I  am  ready,  however,  to  say  now  that  if  a 
multiple  be  allowed,  it  should  be  determined 
on  the  basis  of  actual  present-day  aver- 
age conditions,  and  I  can  see  no  reason 
whatsoever  why   in  this  case  present-day 


land  values  should  be  multiplied  by  3  sim- 
ply because  at  the  time  of  the  original  pur- 
chase of  the  land  the  carrier  found  it  neces- 
sary to  pay  so  largely  in  excess  of  the  actual 
values." 


Large  Frog  and  Switch  Plant  at  Easton  Built 
in  Practically  One  Year 

New  Works  of  Wharton  Company  Occupy  25  Acres,  Replace  Three  Former 
Plants  and  Were   Designed   with  Special   Attention  to  Facility  of  Operation 


AMAIN  SHOP  420  ft.  square,  exclusive 
of  various  annexes,  a  foundry  115  x  460 
ft.,  a  blacksmith  shop  110  x  420  ft.,  and  a 
storage  yard  inclosed  by  a  circular  track  of 


for  the  buildings  on  filled  ground,  built  prior 
to  the  filling;  the  smooth-face  tile  exterior 
walls  laid  in  cement  mortar  colored  to  match 
the  tile,  and  the  wood-block  floors,  in  which 


FOUNDATION   PEDESTALS  OF   MAIN  SHOP  BUILT  IN   ADVANCE  OP  GRADING 


175  ft.  radius  are  the  chief  elements  of  the 
new  plant,  just  put  into  operation,  of  William 
Wharton,  Jr.  &  Company,  Inc.,  manufac- 
turers of  frogs  and  switches,  at  Easton,  Pa. 
Great  care  was  exercised  in  the  design  of 
the  layout  to  facilitate  the  different  se- 
quences of  operation  of  the  plant  and  mini- 
mize the  moving  of  heavy  parts.  Among 
the  engineering  features  may  be  mentioned 
the  complete  sewer  system,  including  a 
septic  tank;  the  high  foundation  pedestals 
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the  "sweating"  of  the  creosoted  blocks  was 
utilized  to  bond  the  blocks  together. 

The  Plant 

The  plant  occupies  a  tract  of  some  50 
acres,  about  half  of  which  has  been  graded 
for  present  needs.  It  replaces  the  com- 
pany's plants  at  Philadelphia  and  Jenkin- 
town.  Pa.,  and  also  that  of  the  Tioga  Steel 
&  Iron  Company  at  Philadelphia.  It  is 
located  about  2  miles  west  of  Easton,  in  an 
angle  formed  by  the  intersection  of  lines 
of  the  Lehigh  Valley  Railroad  and  an  indus- 
trial branch  of  the  Central  Railroad  of 
New  Jersey  built  primarily  to  serve  the  new 
plant. 

The  accompanying  general  plan  shows 
the  layout.  The  main  shop  consists  of  seven 
parallel  60-ft.  bays  and  an  eighth  transfer 
bay  of  equal  width  across  the  entire  east 
end.  The  most  northerly  bay  is  for  rail 
storage,  the  rails  coming  in  at  the  west  end 
via  the  track  around  the  assembling  yard. 


LAYOUT   WAS   DESIGNEB   TO   FACILITATE   SEQUENCE   OF   OPERATION   WITH    MINIMUM    MOVING   OF   HEAVY   PARTS 
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Small  parts,  such  as  bolts  and  nuts,  come 
in  via  the  stock-room  siding,  and  are  stored 
in  the  east  end  of  the  stock-room,  whence 
they  pass  into  the  main  shop.  The  west 
end  is  used  for  storage  of  small  parts  ready 
for  shipment.  Alongside  the  stock-room  is 
a  billet  yard,  served  by  a  traveling  crane 
for  forge  shop  material.  The  manganese 
steel  castings  which  form  the  bulk  of  the 
product  of  the  shops  are  received  on  cars 
on  the  track  which  leads  into  the  southeast 
corner  of  the  main  shop,  whence  they  are 
moved  northward  along  the  transfer  bay, 
passing  through  a  specially  designed  press 


In  a  general  way  the  first  bay  south  of 
the  rail-storage  bay  is  assigned  to  curved 
rails  and  split-switch  work;  the  next  bay 
is  assigned  to  plain  bolted  frogs  and  cross- 
ings ;  the  next  to  cast-steel  girder  and 
T-rail  work;  the  next  to  manganese-steel 
track  work;  the  next  to  manganese  girder- 
rail  work,  and  the  next  to  cast-iron  and  mis- 
cellaneous track  work. 

Cranes 

All  bays  in  the  main  shop  are  equipped 
with  5-ton  overhead  electric  traveling 
cranes,    those    in    the    east-and-west    bays 


quired,  part  of  which  was  in  rock.  The 
yard  level  was  fixed  to  balance  the  cut  and 
fill  and  provide  easy  grades  for  the  rail- 
road tracks.  The  deepest  cut  is  about  16 
ft.,  while  the  deepest  fill  is  14  ft. 

With  the  exception  of  the  office,  which  ia 
a  two-story  reinforced-concrete  building,  all 
structures  are  of  the  one-story,  shop-con- 
structon  type,  with  complete  skeleton  steel 
frames  supported  on  concrete  foundations. 
The  buildings  on  filled  ground  rest  on  high 
pedestals  built  in  advance  of  the  filling. 
Above  the  bases  the  walls  are  of  6-in.  and 
8-in.  smooth-face  tile  laid  in  cement  mortar 


UPPER   AND   LOWER   VIEWS    OF   THE    MAIN    SHOP   WERE   TAKEN    FIVE    WEEKS   APART,    OCT.    23   AND   NOV.   28,    1914 


to  bend  or  straighten  them  as  may  be  re- 
quired, after  which  they  are  transferred 
into  the  grinding  department. 

Main  Operations 

The  two  main  products  of  the  plant  are 
switches  and  frogs.  Work  on  both  starts 
at  the  north  end  of  the  transfer  bay,  and 
the  finished  parts  pass  out  at  the  west  end 
into  the  assembling  yard,  where  they  are 
fitted  together  and  loaded  for  shipment. 
The  switch  rails  pass  from  the  saws  at  the 
north  end  of  the  transfer  bay  into  the  split- 
switch  and  bending  bay  adjacent  to  the 
rail-storage  bay,  and  from  there  into  the 
machine  shop  and  out  to  the  assembling 
yard.  The  frog  and  other  parts  requiring 
foundry  work  move  to  the  east,  through 
the  foundry-rail  annex,  into  the  foundry, 
whence  they  come  back  into  the  main  shop 
via  the  track  from  the  south  end  of  the 
foundry.  Hence  they  have  access  to  any 
section  of  the  main  shop,  and  when  finished 
pass  out  to  the  assembling  yard. 


being  so  located  that  they  extend  on  canti- 
lever tracks  into  the  transfer  bay  for  easy 
transfer  of  materials.  The  tools  in  the  shop 
are  also  served  by  traveling  jib  or  wall 
cranes. 

At  the  northeast  corner  of  the  foundry  is 
the  pattern  shop,  and  beyond  that,  front- 
ing on  the  Bethlehem  Pike,  is  the  office 
building.  Between  the  main  shop  and  the 
Central  Railroad  of  New  Jersey  is  the  black- 
smith shop  and  the  power  house,  while  on 
the  opposite  side  of  the  railroad  is  the 
spray  pond,  which  cools  the  condensing 
water  and  also,  with  its  capacity  of  180,000 
gal.,  serves  as  an  emergency  reservoir  for 
fire  protection.  The  whole  plant  is  served 
as  shown  by  a  standard-gage  industrial 
railroad  connecting  direct  at  various  points 
with  the  main  siding.  Macadam  roads  will 
connect  all  shipping  and  receiving  depart- 
ments with  the  Bethlehem  Pike,  and  also 
provide  for  easy  handling  of  materials  by 
motor  trucks  between  shops. 

About  95,000  cu.  yd.  of  grading  was  re- 


colored  to  match  the  tile,  and  the  effect  ia 
very  satisfactory. 

Light  and  Heat 

Much  attention  has  been  given  to  the 
considerations  of  light  and  heat.  The 
abundance  of  large  windows  and  skylights, 
with  the  sawtooth  roof  construction  of  the 
main  shop,  make  the  buildings,  it  is  be- 
lieved, unusually  light.  Heat  is  supplied 
by  the  indirect  method.  Two  plants  are  ar- 
ranged to  draw  fresh  air  from  outdoors  or 
to  recirculate  in  extreme  cold  weather.  Un- 
derground ducts  supply  the  heat,  the  feature 
being  the  large  number  of  outlets  (approxi- 
mately every  40  ft.  each  way).  The  ducts 
are  of  graduated  sizes  carefully  calculated 
to  distribute  the  heat  equally. 

The  floors  of  the  main  shop,  foundry- 
rails  annex  and  finishing  end  of  the  black- 
smith shop  are  made  of  3-in.  longleaf 
yellow-pine  blocks  treated  by  the  Rueping 
process  with  8  lb.  of  preservative  oil  per 
cubic   foot.     These  blocks  were  laid  on   a 
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pitch  cushion  on  top  of  a  5-in.  concrete  base, 
which  was  brought  to  a  true  surface  and 
mopped  with  hot  pitch,  in  which  the  blocks 
were  laid  as  close  together  as  possible.  Slag 
sand  was  swept  over  them  and  into  the 
joints  as  the  blocks  w^ere  shrinking,  and  the 
"sweating"  of  the  creosote  blocks  in  con- 
junction with  the  slag  sand,  cemented  them 
together.  Pitch-filled  expansion  joints  were 
provided  every  60  ft. 

Drainage 

The  rock  underlying  the  plant  is  so  seamy 
that  once  water  reaches  it  it  disappears. 
The  surface  water  of  the  yard  is  drained 
into  basins  built  at  these  crevices.  All 
buildings  are  connected  with  a  sanitary 
sewer  which  discharges  into  a  septic  tank 
and  settling  chamber.  The  overflow  of  the 
septic  tank  leads  into  a  cesspool  which  ex- 
tends 40  ft.  deep  to  rock,  through  the  crev- 
ices of  which  the  effluent  will  flow  away. 

The  design  and  construction  of  the  en- 
tire plant  were  handled  by  Wesinghouse 
Church  Kerr  &  Company,  of  New  York 
City,  collaborating  with  William  Wharton, 
Jr.,  &  Company,  Inc.,  through  its  vice-presi- 
dent, Victor  Angerer,  and  its  general  super- 
intendent, A.  B.  Davenport,  Jr.  R.  A.  Mar- 
shall was  engineer  in  charge  for  Westing- 


Trained  Buyers  Save  Big  Sums  in  City  Purchases 
of  Supplies  and  Equipment 

Fowler  S.  Smith,  Purchasing  Agent  of  Dayton,  Tells  City  Managers'  Con- 
vention of  Economies  Possible  Under  New  City  Manager  Administration 


SURPRISING  economies  in  buying  mu- 
nicipal supplies  can  be  made  by  cities  if 
they  will  devote  to  the  selection  and  train- 
ing of  their  purchasing  agents  the  same 
intelligence  that  is  displayed  by  private 
corporations  in  developing  a  sales  force. 
Dayton,  under  the  city  manager  form  of  ad- 
ministration, has  profited  by  revising  the 
former  clumsy  routine  of  the  purchasing 
agent's  office  and  is  now  able  to  stock  up 
when  the  market  is  low,  buy  in  bulk  for 
several  departments  simultaneously  and 
make  substantial  savings  in  many  other 
ways.    The  methods  in  force  were  outlined 


bill  when  rendered;  and  that  the  city  man- 
ager shall  approve  every  order.  Besides 
fully  covering  all  of  these  points  the  sys- 
tem provides  a  requisition  in  duplicate 
signed  by  division  and  department  heads 
and  inquiry  for  prices  to  vendors  in  such 
form  that  specifications  and  details  are 
identical  for  all,  even  as  to  cash  discount 
and  freight  or  delivery  charges.  A  simple 
filing  system,  so  that  all  details  on  outstand- 
ing inquiries  and  orders  are  quickly  ac- 
cessible, is  kept.  A  copy  of  the  purchase 
order  is  sent  to  the  successful  vendor,  a 
copy  retained  for  the  purchasing  agent's 


RIGHT  —  WINDOW 
AND  SKYLIGHT  SYS- 
TEM MAKES  PAT- 
TERN SHOP  LIGHT 
DESPITE  WIDTH  . 


LEFT— INTERIOR  OF 
MAIN  SHOP,  WHAR- 
TON PLANT — NOTE 
CRANE  WAYS  AND 
JIB  CRANES 


house  Church  Kerr  &  Company.  Ground 
was  broken  for  the  plant  in  June,  1914,  and 
partial  operation  of  the  plant  was  begun  in 
July,  1915. 


Tearing  Up  of  New  Pavements  Not 
Allowed  in  Springfield 

UNDERGROUND  utilities  are  stripped 
in  Springfield,  Ohio,  before  new  pave- 
ments are  laid,  and  then  the  pavements  may 
not  be  torn  up  for  five  years.  Sixteen  blocks 
of  the  downtown  district,  37,000  sq.  yd., 
have  been  completed  this  season  in  four 
months,  a  period  two  weeks  less  than 
called  for  in  the  specifications.  The  pave- 
ment is  of  longleaf  yellow-pine  wood  blocks 
treated  with  distillate  oil  laid  on  a  y2-in. 
layer  of  sand  over  a  6-in.  concrete  founda- 
tion. The  time  includes  replacing  the 
street-car  tracks  with  100-lb.  rails  and  all 
manganese  steel  specials,  laid  on  steel  ties 
embedded  in  concrete.  J.  Hanan,  Spring- 
field, was  the  contractor.  J.  Bahin  is  city 
engineer,  reporting  to  C.  E.  Ashburner, 
city  manager. 


Savannah,  Ga.,  is  the  city  in  which  is 
operated  the  refuse  destructor  to  which 
E.  R.  Conant's  data  published  in  the  Engi- 
neering Record  of  Oct.  30,  page  532,  re. 
ferred.  Through  an  error  the  location  of 
the  destructor  was  given  as  Atlanta,  Ga. 


at  the  City  Managers'  Convention  in  Day- 
ton last  week  by  Fowler  S.  Smith,  Dayton's 
purchasing  agent;  the  following  extracts 
are  from  his  address : 

Range  of  Purchases  Wide 

The  diversity  of  the  lines  to  be  pur- 
chased for  municipal  use  is  almost  unbe- 
lievable— much  greater  than  would  be  re- 
quired in  any  one  business.  Consider  for 
a  moment  the  ramifications  of  the  work  of 
a  thriving,  modem  city  government.  There 
are  the  fire  and  police  departments ;  service 
department  with  sewers,  streets,  bridges, 
garbage  and  ashes,  waterworks  and  motor 
vehicles;  the  welfare  department  with  the 
health,  laboratory,  recreation,  parks,  play- 
grounds, prisons,  hospitals,  greenhouses; 
and  besides  these  there  are  the  special 
printing,  offke  supplies  and  equipment  for 
all  departments.  With  the  city  purchasing 
agent  it  is,  first,  an  automobile  repair  job, 
next,  material  for  streets,  then  food  sup- 
plies or  women's  stockings  for  the  work- 
house or  perhaps  marbles,  jackstones  or 
baseballs  for  the  playgrounds. 

Dayton's  System 

The  Dayton  charter  provides  that  there 
must  be  full  and  open  competition  on  all 
purchases;  that  no  order  shall  be  issued 
unless  there  are  sufficient  available  funds 
to  cover  the  purchase;  that  a  sufficient  sum 
shall  be  set  aside  and  held  ready  to  pay  the 


files,  and  one  each  forwarded  to  the  city 
accountant,  the  requisitioner,  and  the  in- 
spector, all  with  spaces  to  record  date  of 
delivery,  amount  received,  date  of  payment, 
etc.  The  system  requires  a  force  of  only 
two  men  in  addition  to  the  purchasing 
agent. 

Must  Watch  Markets 

One  place  where  a  city  buyer  can  make 
a  big  showing  is  by  watching  the  markets 
closely  on  all  lines  and  buying  as  nearly 
as  possible  at  the  low  point.  Very  little  at- 
tention as  a  rule  has  been  paid  in  city  work 
to  this  phase  of  buying  in  the  past,  and  yet 
it  is  one  of  the  most  important  things  to  be 
done.  Dayton  purchased  cast-iron  water 
pipe  at  an  exceptionally  low  price  by  going 
into  the  market  at  the  right  time,  when 
the  iron  market  was  at  its  lowest  point  and 
the  pipe  foundries  wild  for  business  to  al- 
low them  to  keep  running.  Mr.  Smith 
waited  three  months  after  he  knew  that 
he  would  need  the  pipe  until  he  judged  con- 
ditions were  right.  After  the  purchase 
was  made  the  market  advanced  several  dol- 
lars a  ton  within  two  months  and  as  he  used 
6300  tons,  the  saving  on  this  one  item  was 
sufficient  to  pay  the  expenses  of  the  entire 
division  for  more  than  four  years. 

The  city  contracted  for  a  year's  supply 
of  gasoline  on  Aug.  1  at  9  cents  per  gallon, 
the  lowest  point  in  the  market.  The  ad- 
vance to  date  has  been  4  or  5  cents  a  gal- 
lon and  a  good  prospect  of  a  further  ad- 
vance. As  there  was  used  75,000  gal.,  the 
city  already  is  $3,000  ahead.  Next  spring 
it  is  expected  to  build  three  bridges  which 
will  require  approximately  800  tons  of  re- 
inforcing steel.  Instead  of  waiting  to  buy 
when  plans  are  completed  and  contracts 
placed,  or  letting  the  contractor  furnish  It 
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at  a  high  price,  the  city  purchased  it  Oct.  1 
and  at  to-day's  market  for  the  same  ma- 
terial there  is  a  saving  of  $2,400,  and  with 
conditions  as  they  are  at  present  in  the 
steel  trade,  Dayton  will  be  $4,000  ahead  by 
the  time  delivery  is  needed. 

Eliminating  "Influences" 

Political  and  personal  influence  and  still 
more  questionable  tactics  are  often  used  in 
the  effort  to  land  a  big  order  and  the  pur- 
chasing agent's  biggest  work,  before  asking 
for  bids,  consists  in  drawing  up  specifica- 
tions which  are  fair  to  the  bidder  and  to 
the  city,  and  in  other  ways  convincing  the 
bidders  that  the  old  methods  don't  go.  A 
large  percentage  is  usually  allowed  on  the 
prices  of  these  items  to  cover  "selling  ex- 


five  cars  delivered  Dayton  has  paid  a 
premium  on  twenty-two  cars  and  deducted 
a  penalty  on  three.  The  cost  of  sampling 
and  analysis  is  2  cents  per  ton.  In  the 
waterworks  pumping  station  alone,  where 
in  former  times  275  to  290  gal.  of  water 
were  pumped  per  pound  of  coal,  it  is  now 
possible  to  pump  375  to  390  gal.  per  pound, 
a  saving  of  over  30  per  cent,  due  to  a  certain 
extent,  at  least,  to  the  quality  of  coal 
burned.  The  average  analysis  of  twenty- 
five  cars  received  since  July  1,  when  ship- 
ments on  the  present  contract  began,  has 
been  over  14,200  B.t.u.  and  the  ash  about  5 
per  cent. 

City  Storehouse  a  Success 
One  of  the  very  important  changes  made 


1.   FORMS   IN   PLACE 
FOR    SLUDGE    SUMPS 


Columbus  Changes  Sewage 
Tanks  to  Imhoff  Type 

Standard    Light   Steel    Wall   Forms    Used   in    the 

Work  of  Reconstruction — Walls  of  Old 

Tanks  Retained 

WITHOUT  causing  a  complete  shut- 
down at  the  Columbus  sewage  treat- 
ment plant  the  original  settling  tanks  are 
being  converted  into  Imhoff  tanks  by  the 
use  of  light  steel  wall  forms  in  standard 
units,  supplemented  by  specials  for  inter- 
sections of  surfaces  in  different  planes. 
While  half  of  the  tanks  are  thus  being  modi- 
fied the  other  half  are  continued  in  opera- 
tion, taking  the  entire  flow  of  the  plant. 
The  outer  walls  of  the  original  tanks  are 
left  in  place  and  are  used  as  the  outer 
walls  of  the  Imhoff  tanks.  The  work,  nat- 
urally, is  being  spread  through  two  sea- 
sons. 

The  contractor  for  this  work,  D.  W.  Mc- 
Grath  of  Columbus,  is  using  Blaw  light  wall 
forms  for  practically  all  of  the  new  work, 
excepting  the  end  channels  for  the  admis- 
sion and  outflow  of  the  sewage.  The  latter 
are  of  such  variable  form  as  not  to  per- 


pense."  As  no  selling  expense  is  possible 
under  present  methods  in  Dayton,  Mr. 
Smith  always  tries  to  have  the  prices  cut 
this  amount  and  has  several  times  suc- 
ceeded in  saving  25  per  cent. 

Dayton  advertises  only  its  larger  pur- 
chases. The  small  legal  advertisement,  Mr. 
Smith  believes,  is  not  seen  by  twenty  peo- 
ple in  a  daily  paper.  The  city  does  not  re- 
quire a  certified  check  or  bond  with  bids. 
All  contracts,  of  course,  are  secured  by 
bond,  but  it  has  been  found  that  a  great 
deal  of  the  dissatisfaction  among  merchants 
and  dealers  with  city  business  lies  in  the 
necessity  of  depositing  a  certified  check. 
Mr.  Smith  cannot  see  where  it  is  any  pro- 
tection to  the  city  and  he  has  received 
more  and  better  bids  since  he  discontinued 
the  practice. 

Saving  in  Coal 

On  coal,  of  which  Dayton  uses  about  10,000 
tons  per  year,  the  city  has  been  very  suc- 
cessful in  buying  on  a  B.t.u.  basis.  The 
coal  is  used  in  two  power  plants,  the  water- 
works pumping  station  and  the  reduction 
plant,  and  in  stove.s  and  furnaces  in  the 
various  departments.  Contracts  are  for  the 
coal  of  various  grades,  in  carloads,  f.o.b. 
cars  Dayton,  and  a  separate  contract  is 
made  to  cover  hauling  to  various  points. 
Where  formerly  coal  was  purchased  from 
retailers  for  furnace  and  stove  purposes  at 
$4.75  to  $5  per  ton,  with  no  guarantee  as 
to  quality,  the  city  now  buys  in  car  lots  and 
delivers  a  much  better  coal,  fully  guaran- 
teed as  to  quality,  at  a  price  of  $2.46  to 
$2.63  per  ton,  depending  upon  point  of  de- 
livery and  hauling  charge.  Every  car  of 
coal  is  sampled  as  received;  samples  are 
analyzed  and  the  car  is  paid  for  on  the 
basis  of  this  analysis.    On  the  last  twenty- 
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has  been  the  establishing  of  a  city  store- 
house. There  are  in  all  cities  any  number 
of  articles  which  are  used  by  several  de- 
partments. Usually  the  quantity  used  by 
any  one  department  is  not  enough  to  get  the 
lowest  price,  but  by  combining  the  pur- 
chases each  one  has  the  advantage  of  the 
other's  usage. 

The  city  of  Dayton  has  a  stores  fund 
from  which  are  purchased  such  items  as 
can  be  moved  quickly  and  then  sold  direct 
to  departments,  turning  the  money  back 
into  the  stores  fund.  The  percentages 
saved  on  items  handled  in  this  way  run 
from  40  to  80  per  cent  and  the  total  amount 
saved  in  a  year  will  pay  the  cost  of  the 
storeroom  many  times  over.  Besides  this 
the  city  can  give  quicker  service  than  if  it 
had  to  go  outside  and  buy  each  item.  Just 
a  few  examples  of  the  large  savings  in  this 
way  are  carbon  paper  reduced  from  $3.50 
to  65  cents  per  box;  typewriter  ribbons 
from  75  to  25  cents  each;  typewriter  paper 
fom  $1.25  to  54  cents  per  box;  rubber  bands 
from  $4  to  $1.35  per  pound,  and  paper  clips 
from  $1  to  25  cents  a  thousand.  This  stock 
room  has  a  complete  system  and  takes  care 
of  a  great  many  of  the  little  orders  which 
would  otherwise  be  very  hard  and  slow  to 
handle.  It  also  carries  cement,  hay,  oats, 
and  other  more  important  items,  bought 
when  the  market  is  advantageous  and  held 
in  stores  until  required. 


mit  a  sufficient  amount  of  re-use  of  the 
forms  to  justify  the  employment  of  steel. 

SuMPS  for  Sludge 

The  first  operation  consists  of  excavating 
below  the  bottom  of  the  old  tanks,  and  con- 
structing pits  with  concrete  walls  and 
sumps  in  their  bottoms  for  the  collection 
of  the  sludge.  The  forms  are  set  up  for 
one  of  these  pits  complete,  a  height  of  8  ft. 
above  the  top  of  the  sump.  These  forms  are 
filled  and  removed  before  the  wall  is  car- 
ried up  higher,  being  used  again  on  another 
sump  as  soon  as  they  are  taken  away  from 
the  first  one  constructed. 

Photo  1  shows  the  steel  forms  filled  with 
concrete  for  the  construction  of  one  of  these 
sumps.  The  system  of  liners,  holding  the 
forms  rigidly  in  position,  is  well  shown, 
and  it  will  be  noted  that  on  the  overhang- 
ing wall  the  liners  are  bent  so  as  to  pro- 
duce a  wall  of  exactly  the  right  profile. 

Photo  2  shows  the  appearance  of  the  work 
in  one  of  the  old  tanks  when  the  sumps 
for  the  Imhoff  tanks  in  the  bottom  have 
been  completed,  and  the  wall  reinforcing 
is  being  placed  for  the  dividing-  wall  be- 
tween the  two  Imhoff  tanks ;  for  two  Imhoff 
tanks  are  being  built  in  each  one  of  the 
old  tanks.  This  photograph  shows  a 
wooden  form  for  the  under  side  of  the 
dividing  wall,  this  being  found  necessary,  as 
it  proved  impracticable  to  place  the  back- 
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fill  on  such  a  steep  slope  in  a  manner  suf- 
ficiently secure  to  make  it  practical  to  dis- 
pose the  concrete  direct  upon  the  earth 
fill.  To  secure  additional  strength,  provi- 
sion was  made  for  cross  walls  through  this 
earth  fill  at  intervals  as  shown.  The  wooden 
forms,  of  course,  are  left  in  place. 

In  Photo  3  the  steel  forms  are  erected 
ready  to  receive  the  concrete  for  the  divid- 
ing walls  and  the  upper  portion  of  the  cross 
walls  between  the  sumps.  The  picture  illus- 
trates how  each  part  of  the  work  is  dupli- 
cated and  how  the  form  is  stiffened  by  the 
liners  and  special  splice  plates  at  the  inter- 
cepting angles.  In  this  case,  also,  the  form 
was  provided  with  a  bracket  at  the  top  so 
that  a  platform  or  walk  was  cast  at  the  top 
of  the  wall  at  the  same  time  the  wall  was 
cast.  In  placing  concrete  in  this  wall  the 
form  was  first  set  up  to  an  elevation  about 
on  a  level  with  the  shoulder  of  the  man 
shown  in  the  picture,  and  filled  with  con- 
crete to  that  level,  after  which  the  rest  of 
the  form  was  set  up  to  the  top  of  the  wall 
and  filled. 

How  Forms  Are  Handled 

The  forms  used  on  this  work  are,  with 
the  exception  of  the  specials  provided  for 
the  intersections,  strictly  standard  light 
wall  forms,  adjustable  for  use  on  all  plain 
wall  work,  where  the  height  poured  at  any 
one  time  does  not  exceed  10  ft.  These  forms 
are  attached  to  the  liners  before  they  are 
erected,  and  may  be  shifted  either  in  units 
2  ft.  wide  and  10  ft.,  12  ft.  or  14  ft.  long,  as 
desired,  with  the  horizontal  liners  attached, 
or  in  larger  units  with  the  vertical  liners 
attached,  in  which  case  it  is  necessary  to 
employ  a  derrick  to  handle  the  form  on  ac- 
count of  the  weight.  The  form  weighs 
about  the  same  per  square  foot  of  surface 
as  a  well  made  wooden  form,  but  occupies 
less  space  and  has  much  greater  stiffness. 

On  this  particular  job  the  forms  used  in 
the  sumps  were  shifted  by  the  derrick  in 
units  12  ft.  wide  by  8  ft.  high  or  96  sq.  ft. 
to  a  unit,  similar  units  being  used  on  the 
upper  sections.  In  shifting  these  large 
units  they  are  picked  up  by  the  derrick  and 
swung  around  into  a  new  place  wherever 
desired,  necessitating  little  handling. 


Three-Hinged  Arch  Girders  with  Vertical  Ends 
Provide  Barge  Canal  Clearance 

Main  Street  Bridge  at  Lockport  Required  Special  Design  Because 
of  Limited   Distance   from   Underclearance   Line   to    Street    Grade 


UNUSUALLY  limited  vertical  distance 
from  street  grade  to  clearance  line  re- 
sulted in  the  adoption  of  a  special  type  of 
three-hinged  arch  girder  span  over  the  New 
York  Barge  Canal  locks  at  Lockport,  N.  Y. 
Fortunately  the  profile  of  the  rock  forma- 
tion at  the  site  was  exceptionally  favorable 


Buffalo  St. 


girders.  A  lOVa-ft.  sidewalk  is  used  on 
either  side  of  the  principal  street  crossing 
the  bridge,  the  balance  of  the  floor  being 
finished  with  4-in.  creosoted  planking  and 
3-in.  creosoted  paving  blocks  supported  on 
I-beams  connecting  the  main  arch  ribs. 
The  arch  girder  ribs  are  spaced  at  vari- 
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ROCK  FOUNDATION  WAS  VERY  FAVORABLE  TO  ARCH  TYPE  OF  STRUCTURE 


to  an  arch  type  of  structure,  because  inex- 
pensive abutments  to  resist  the  thrusts 
could  easily  be  constructed.  The  general 
method  of  design  of  the  arch  girders  and 
the  details  of  the  shop  splice  at  the  end 
joints  between  the  vertical  posts  and  the 
main  girder  will  be  given. 

Location  and  General  Dimensions 

The  bridge  is  located  at  the  intersection 
of  Main  Street  with  Richmond  Avenue  on 
one  side  of  the  canal  and  Buffalo  Street  on 
the  other,  the  double-track  street  car  line 
on  Main  Street  running  diagonally  across 
the  structure.  This  location  is  in  the  cen- 
ter of  the  business  section,  and  as  other 
streets  intersect  at  this  point  it  was  decided 
to  make  the  bridge  unusually  wide  and  use 
it  as  a  public  square.  The  total  width  in 
plan  at  one  end  is  307  ft.  6  in.,  including  a 
triangular  corner  approach  carried  by  plate 


3.  forms  ready  to  receive  concrete  for  dividing  walls 


ous  distances  from  7  ft.  6  in.  to  13  ft.  6  in. 
on  centers.  Span  lengths  varying  from  116- 
ft.  10  in.  to  124  ft.  2  in.  between  centers  of 
end  pins  are  used,  as  the  width  of  the  canal 
prism  is  changing  at  this  point.  The  clear- 
ance of  15  ft.  6  in.  above  maximum  naviga- 
ble water  level  required  by  the  State  Barge- 
Canal  Commission  for  all  overhead  bridges 
on  the  canal  combined  with  the  fixed  loca- 
tion of  street  grades  to  limit  the  available 
distance  for  total  depth  of  bridge  to  only 
7  ft.  9  in.  for  these  long  spans.  The  un- 
usual form  of  three-hinged  arch  girder  with 
vertical  ends,  as  shown  in  the  accompanying 
typical  elevation,  was  adopted.  A  slight 
grade  of  about  1  ft.  up  to  the  center  line  of 
the  bridge  made  possible  a  greater  rise  of 
arch  to  the  center  hinge. 

Assumed  Loads  and  Allowable  Stresses. 

The  design  of  the  floor  and  arch  rib  was 
based  on  assumed  live  loads  on  the  trolley 
tracks  as  follows :  A  train  composed  of  cars 
of  50  tons  capacity  on  either  track,  each 
weighing  74  tons  when  fully  loaded,  giving 
axle  loads  of  37,000  lb.  spaced  5  ft.  6  in. 
apart  in  trucks  21  ft.  6  in.  on  centers,  the 
cars  assumed  34  ft.  on  centers;  on  the  sec- 
ond track  a  train  of  electric  cars  weighing 
100,000  lb.  when  fully  loaded,  and  axle  loads 
of  25,000  lb.  spaced  5  ft.  6  in.  apart  in 
trucks  22  ft.  on  centers,  the  cars  assumed 
40  ft.  on  centers.  The  car  loads  cover  11 
ft.  in  width,  and  the  two  tracks  are  spaced 
1 1  ft.  on  centers.  The  balance  of  the  road- 
way is  loaded  with  80  lb.  per  square  foot  of 
load. 

The  allowable  stresses  used  in  the  design 
were  20,000  lb.  per  square  inch  for  tension, 
and  20,000/[l+  (^/r)Vl8.000]  for  com- 
pression. To  allow  for  deterioration  due  to 
corrosion  of  the  steel,  the  sections  in  the 
arch  girders  were  increased  in  thickness 
about  1/16  in.  above  the  section  theoret- 
ically required,  and  20  per  cent  wa.s  added 
to  the  required  section  modulus  of  the  I- 
beams  in  the  floor.  Impact  allowances  of 
about  50  per  cent  for  uniform  loads  and  95 
per  cent  for  train  loads  were  made. 

As  the  span  length  of  the  arches  varied 
in  the  four  groups  and  the  position  of  the 
tracks  loaded  with  cars  varied  in  relation  to 
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the  different  arch  ribs,  it  was  deemed  ad- 
visable to  construct  unit-load  influence  lines 
for  the  stresses  in  each  flange  of  the  arch 
girders  for  each  of  the  four  groups  of  the 
arch  spans.  This  was  done  by  a  tabular 
computation  of  sections  spaced  5  ft.  apart. 
Positions  of  wheels  giving  maximum 
stresses  and  maximum  horizontal  thrusts 
were  determined.  For  uniform  loading  the 
area  of  the  influence  diagram  was  used  to 
make  the  computation  of  the  stress  com- 
paratively simple. 

Design  of  Flanges — Details 

In  general  one-sixth  of  the  web  plate  area 
was  counted  as  flange  area  when  in  com- 
pression and  one-eighth  when  in  tension. 
If  the  stresses  in  the  two  flanges  were  of 
opposite  kind,  and  one  stress  was  over  50 
per  cent  less  than  the  other,  these  propor- 
tions were  increased  to  one-fourth  for  the 
compression  flange  and  three-sixteenths  for 


the  tension  flange,  and  if  the  stresses  in 
both  flanges  were  of  the  same  kind,  one- 
third  was  used  for  compression  and  one- 
fourth  for  tension.  In  all  cases  the  flange 
stress  was  computed  by  moments  about  the 
center  of  gravity  of  the  opposite  flange, 
assumed  at  0.15  ft.  from  the  back  of  the 
flange  angles. 

The  accompanying  detail  drawing  of  the 
end  hinge  and  shop  splice  between  the  ver- 
tical end  and  the  main  girders  shows  the 
material  used  for  the  transfer  of  bending, 
direct  stress  and  shear.  The  splice  between 
the  web  plates  is  vertical  and  the  heavy 
compression  in  the  bottom  flange  of  the 
main  girder  is  transmitted  into  the  end 
web,  reinforced  by  two  41  x  %-in.  plates, 
through  the  heavy  horizontal  stiffeners. 
The  end  girder  strut  and  lateral  bracing  in 
the  plane  of  the  bottom  flange  are  indicated 
in  the  part  sectional  plan. 

The  bridge  was  designed  in  the  office  of 


Surface  of  Roadway 
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the  State  engineer  of  New  York,  under  the 
supervision  of  W.  B.  Landreth,  special 
deputy  State  engineer,  by  W.  R.  Davis, 
chief  bridge  designer  and  inspector.  The 
contractor  was  Larkin  &  Sangster  of  Seneca 
Falls,  N.  Y.,  and  the  total  cost  was  about 
$1,027,000. 


details  of  END  HINGE,  VERTICAL  SHOP  SPLICE  AND  CENTER  HINGE 


Wayne   County    Roads    Pre- 
served by  Maintenance 

Repair  Crew  Responsible  for  Good   Condition   of 

125  Miles  of  Concrete  Highway,  According  to 

Annual  Report 

i  i  TT7E  have  over  125  miles  of  concrete 
VV  road  in  Wayne  County,  Michigan, 
some  of  it  in  its  seventh  year  of  service. 
All  of  it  is  in  good  condition  and  we  have 
never  taken  up  and  replaced  a  25-ft.  section 
since  we  have  been  building  and  developing 
this  type  of  road.  This,  we  think,  speaks 
volumes  for  our  low  annual  maintenance 
costs." 

This  statement  is  from  the  ninth  annual 
report  of  the  Board  of  County  Road  Com- 
missioners of  Wayne  County,  Michigan, 
covering  the  period  from  Oct.  1,  1914,  to 
Sept.  30,  1915.  It  would  be  natural  to  as- 
sume that  it  would  be  reinforced  with  de- 
tail figures  indicating  what  the  maintenance 
costs  have  been,  but  the  reader  will  search 
for  them  in  vain.  This  year's  report,  like 
its  predecessors,  dodges  the  issue  of  costs, 
although  a  number  of  pages  of  lump  sum 
figures  are  given  which  are  of  no  practical 
use,  for  they  are  in  a  form  which  precludes 
comparison  on  a  unit  basis.  The  report, 
however,  describes  the  methods  of  mainte- 
nance used  last  year,  and  extracts  from  this 
portion  of  the  document  are  given  below. 

Tar  Treatment  for  Cracks 

A  crew  of  seven  men,  a  team  and  a  tar 
kettle  are  used  for  the  maintenance  work. 
The  foreman  is  paid  $5  a  day,  the  team  and 
driver  $5  a  day,  tar  man  $3  a  day,  two 
laborers,  $2.50  a  day  each,  and  two  laborers, 
$2.25  a  day  each.  The  tools  used  consist  of 
several  wire  bristle  brooms,  a  wheelbarrow, 
a  couple  of  shovels,  a  tar  bucket  and  sprink- 
ling cans.  Two  men  are  utilized  to  sweep 
all  cracks  or  spalled  joints  clean  with  the 
wire  brooms,  after  which  the  man  with  the 
tar  can  fills  the  cracks  with  tar  which  is 
heated  to  about  225  deg.  Fahr.,  allowing  it 
to  stand  for  a  few  moments  to  prevent  it 
from  bubbling.  It  is  then  covered  with  a 
clean,  coarse,  dry  sand,  spread  from  a 
shovel. 

Pit  holes  are  similarly  treated.  An  excess 
of  tar  and  sand  is  used  and  trafldc  is  allowed 
to  iron  it  out.  The  Wayne  County  officials 
use  a  special  tar  mixture  graded  between 
Tarvia  A  and  X.  Where  an  imperfection 
exists  that  does  not  extend  through  the  road 
but  is  over  an  inch  in  depth,  the  practice 
is  to  clean  it  out  and  dry  it  carefully,  paint 
it  with  hot  tar,  after  which  it  is  filled  with 
stone  of  a  suitable  size  graded  to  fill  the 
voids  as  nearly  as  possible,  tamped  down  or 
rolled  into  place.  Hot  tar  is  then  poured 
over  the  patch,  the  quantity  being  gaged  so 
that  the  tar  will  be  taken  up  by  the  remain- 
ing voids  without  any  large  excess  being 
left  on  the  surface,  and  coarse,  dry  sand  is 
then  spread  with  a  shovel  over  the  surface. 
Holes  of  a  lesser  depth  and  any  joints  from 
which  the  filler  has  wholly  or  partly  disap- 
peared come  in  for  the  class  of  treatment 
already  described  for  cracks  and  joints. 

A  maintenance  crew  will  cover  from  1  to 
31/2  miles  of  road  in  a  day  and  one  trip  over 
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the  work  yearly  is  usually  all  that  is  re- 
quired. During  the  past  season  the  main- 
tenance crew  had  gone  over  the  entire  con- 
crete mileage  for  the  year  by  the  middle  of 
August.  On  Fort,  Grand  River  and  Gratiot 
roads  there  is  a  total  of  about  2  miles  of 
concrete  road  where  the  entire  surface  is 
covered  with  a  bituminous  carpet.  This 
mileage  has  also  been  taken  care  of  as  dur- 
ing the  past.  The  same  grade  of  Tar\'ia  is 
used  as  for  other  maintenance  purposes. 
Instead  of  sand,  washed  and  screened  peb- 
bles are  used.  It  is  necessary  to  resurface 
about  one-third  of  this  mileage  annually  in 
addition  to  touching  up  spots  here  and 
there  throughout  the  entire  season.  The 
method  followed  has  been  to  sweep  the  spots 
to  be  treated  with  wire  brooms  after  which 
the  tar  is  poured.  The  pebbles  are  then 
spread  over  the  tar  from  barrows  or  a 
wagon,  and  traffic  imbeds  the  pebbles  in  the 
tar,  forming  the  wearing  surface.  The 
surfaces  of  these  roads  become  wavy  under 
traffic  and  are  not  as  desirable  as  an  all- 
concrete  wearing  surface  either  from  the 
standpoint  of  the  comfort  of  the  user  or 
from  the  standpoint  of  ultimate  cost.  A 
few  holes  2  or  more  inches  deep  have  been 
repaired  by  cleaning  them  out,  painting 
them  with  a  cement  grout,  and  filling  the 
cavity  with  a  concrete  mixture  of  the  same 
proportions  as  that  used  in  the  construction 
of  the  original  road,  the  concrete  being 
mixed  to  the  same  consistency,  as  nearly  as 
is  possible,  as  that  of  the  original  construc- 
tion. The  repaired  portion  is  cured  by  be- 
ing kept  wet  for  at  least  7  days  and  pro- 
tected from  traffic  until  thoroughly  hard- 
ened. The  Wayne  County  concrete  roads, 
the  report  states,  possess  the  special  feature 
of  presenting  a  surface  that  wears  but 
slightly  and  uniformly,  a  surface  that  does 
not  give  way  in  any  one  spot  and  withstands 
traffic  over  its  entire  surface.  This  is  made 
possible  by  careful  selection  of  materials, 
careful  methods  of  proportioning  and  mix- 
ing, and  care  in  finishing  and  curing,  re- 
sulting in  a  concrete  having  a  uniform 
texture,  which  is  a  big  factor  in  eliminating 
maintenance  costs. 

Brick  Roads  Cared  For 

On  the  brick  mileage  the  cracks  which 
have  developed  and  the  bricks  that  were  not 
too  badly  chipped  are  treated  in  the  same 
manner  as  the  cracks  on  the  concrete  roads. 
It  has  made  a  very  satisfactory  repair,  ac- 
cording to  the  report,  and  gives  promise  of 
adding  materially  to  the  life  of  the  brick 
roads.  Broken  brick  have  been  replaced 
from  time  to  time  and  the  roads  given  an 
occasional  sweeping  and  cleaning. 

It  has  also  been  found  advisable  to  use  a 
road  scraper  to  keep  the  snow  leveled  down 
during  the  winter  months,  more  especially 
on  the  roads  on  which  there  are  street  car 
tracks.  The  scraper  was  drawn  behind  a 
motor  truck  and  made  travel  much  safer 
besides  distributing  it  over  a  wider  area 
of  roadway.  In  fact,  every  effort  is  made 
to  keep  the  roads  in  proper  condition  for 
travel  throughout  the  entire  year  with  a 
minimum  of  expense. 

It  has  been  deemed  advisable  to  widen 
out  some  of  the  roads  to  accommodate  the 
largely  increased  traffic  brought  about 
through  their  improvement.  Some  of  the 
12-ft.  concrete  roads  have  been  increased  to 
from  15  to  18  ft.  Cru.shed  limestone  was 
used  for  this  purpose,  giving  an  additional 
width  of  macadam  of  8  ft. 

At  the  end  of  each  construction  year  all 
machinery    is    returned    to    the  sheds    at 


Wayne.  Ample  space  is  provided  in  these 
sheds  for  mechanics  to  overhaul  the  equip- 
ment. A  machine  shop  has  been  installed 
and  the  facilities  are  at  hand  to  make  any 
practical  repair.  During  the  winter  months 
a  small  force  of  mechanics  and  laborers  is 
employed  in  painting  and  repairing,  and 
when  the  equipment  is  ready  for  operation 


in  the  spring  it  is  always  in  first-class 
shape.  Nothing  is  overlooked  that  will  tend 
to  stay  depreciation  and  decay. 

The  Board  of  Wayne  County  Road  Com- 
missioners consists  of  Edward  N.  Hines, 
chairman ;  John  S.  Haggerty  and  William  F. 
Butler;  the  engineers  are  George  A.  Ding- 
man  and  George  F.  Key. 


Long  Pontoon  Bridges  Carry  Heavy  Railway 
Loading — Floor  Lifting  Devices 

H.  J.  Hansen  Describes  Design  and  Construction  Details  of  Unusual 
Structure  Carrying  C.  M.  &  St.  P.  Railway  Over  Mississippi  River 


LONG  PONTOON  BRIDGES  designed 
to  carry  railroad  loading,  used  since 
1874  at  the  Mississippi  River  crossing  of 
the  Prairie  du  Chien  division  of  the  Chi- 
cago, Milwaukee  &  St.  Paul  Railway  Com- 
pany between  Prairie  du  Chien,  Wis.,  and 
North  McGregor,  Iowa,  are  being  replaced 
by  new  trussed  pontoons.     As  a  result  of 
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6  ft.  deep.  Three  longitudinal  bulkheads 
consisting  of  8  x  16  and  8  x  12-in.  timbers 
bolted  together  extend  the  entire  length  of 
the  pontoon,  the  shear  between  these  tim- 
bers being  transmitted  by  2-in.  tree  nails. 
The  top  and  bottom  joists  are  6  x  10-in. 
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long  experience,  showing  short  life  of  the 
older  types  due  to  excessive  deflection,  the 
new  pontoons  are  stiffened  by  deep  trusses 
as  described  by  H.  J.  Hansen  in  a  paper 
recently  presented  before  the  Western  So- 
ciety of  Engineers.  The  general  methods 
of  design,  of  swinging  the  pontoon,  of  rais- 
ing the  bridge  floor  and  operating  the  hinge 
girder  spans  at  the  ends  are  included  in 
the  following  abstract. 

Present  Pontoon  Bridges 

About  a  mile  and  a  half  north  of  this 
railway  crossing  the  Mississippi  River  is 
divided  into  two  navigable  channels  by  an 
island.  The  total  length  of  each  of  the 
structures  bridging  the  two  channels  is 
about  2000  ft.  The  present  bridge  across 
the  east  channel  consists  of  a  209-ft.  4-in. 
pontoon  flanked  by  a  girder  span  on  the 
east  end  and  a  truss  span  on  the  west  end, 
the  remaining  portion  of  the  track  across 
this  channel  being  carried  on  a  pile  trestle. 
This  pontoon  was  placed  in  1914,  at  which 
time  the  U.  S.  Government  allowed  a  reduc- 
tion in  clear  opening  from  350  ft.  to  160  ft. 
In  addition  to  the  main  draw  opening,  the 
space  under  the  flanking  spans  provides  a 
passage  for  small  boats. 

The  present  bridge  across  the  west  chan- 
nel, built  in  1900,  is  composed  of  a  405-ft. 
pontoon  flanked  at  each  end  by  a  100-ft. 
Howe  truss  span,  the  remainder  of  the 
structure  being  a  pile  trestle.  This  pontoon 
consists  of  a  scow  405  ft.  long,  41  ft.  wide 
at  deck  level,  36  ft.  wide  at  the  bottom  and 


timbers,  and  the  sheathing  is  3  x  10-in. 
planks. 

Operation  and  Difficulties 

This  bridge  is  swung  open  about  1000 
times  during  a  season,  which  averages 
about  4.5  openings  daily,  the  greatest  num- 
ber of  swings  in  one  week  being  about  60. 
The  pontoon  bridges  have  given  good  serv- 
ice with  the  exception  that  during  high 
water  with  heavy  wind  storms  excessive 
rolling  of  the  pontoons  is  experienced, 
sometimes  delaying  trains  for  a  consider- 
able length  of  time.  Their  term  of  service 
has  also  been  rather  short,  it  being  neces- 
.sary  to  renew  them  about  every  15  years. 
This,  to  a  great  extent,  is  due  to  the  exces- 
sive deflection  under  live  loads,  which  opens 
up  the  joints  in  the  sheathing  and  works 
out  the  calking  strips,  thereby  causing  ex- 
cessive leakage  and  deterioration. 

On  account  of  this  large  deflection  and 
the  heavier  loading  required,  the  new  pon- 
toons are  stiffened  by  four  longitudinal 
trusses,  which  eliminate  this  excessive  de- 
flection. The  actual  measured  deflection  of 
the  new  Prairie  du  Chien  pontoon  hardly 
exceeds  %  to  %  in.  for  any  position  of  the 
load,  and  there  can  be  no  doubt  that  the 
trussing  of  these  bridges  will  greatly  in- 
crease their  term  of  service  and  reduce  the 
cost  of  maintaining  them. 

New  Pontoon  in  West  Channel 

The  new  pontoon  now  being  constructed 
for  the  west  channel  to  replace  the  present 
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405-ft.  structure  is  276  ft.  4  in.  long,  55  ft. 
wide  at  the  deck,  44  ft.  wide  at  the  bottom 
and  7  ft.  2  in.  deep  at  the  center.  It  is  of 
the  same  general  type  as  the  new  east  chan- 
nel pontoon  and  is  designed  to  carry 
Cooper's  E-50  loading,  modified  to  include 
only  one  locomotive.  The  aim  has  been  to 
provide  adequate  stiffness  to  prevent  exces- 
sive rocking  due  to  wind  and  waves,  and  to 
provide  machinery  for  operating  the  floor 
and  end  lifts. 

The  accompanying  figures  show  a  gen- 
eral plan  of  this  bridge  and  the  general 
arrangement  of  the  pulling  chain.  A  part 
cross-section  at  typical  panel  points  and  a 
typical  half  section  between  panel  points  are 
shovwi.  The  four  longitudinal  trusses  are 
proportioned  to  resist  the  bending  and 
shear  forces  in  that  direction,  the  inside 
trusses  carrying  about  two-thirds  of  the 
live  load  and  the  outside  trusses  the  re- 
maining one-third,  the  transverse  shear  be- 
tween the  two  being  transmitted  by  the 
vertical  transverse  bracing  at  each  panel 
point. 

Details  of  Trusses 

The  web  members  of  the  trusses  consist 
of  vertical  posts  and  diagonal  adjustable 
rods.  The  vertical  struts  are  composed  of 
four  8  X  8  or  8  X  10-in.  timbers  spaced  1  ft. 
4  in.  apart  so  as  to  serve  the  double  pur- 
pose of  guiding  the  floorbeams  and  at  the 
same  time  act  as  compression  members. 
The  chords  are  composed  of  8  x  16-in.  tim- 
bers packed  and  spliced  with  the  railway 
company's  standard  Howe  truss  packing 
washers  and  splice  clamps,  both  top  and 
bottom  chords  being  treated  alike  in  this 
respect  on  account  of  the  reversal  of  stress. 

The  transverse  bracing  is  designed  to 
resist  the  forces  produced  in  this  direction 
by  latching  the  pontoon  at  top  and  bottom 
to  prevent  rolling.  Web  members  in  both 
the  vertical  and  horizontal  bracing  are  com- 
posed of  diagonal  timber  struts  for  com- 
pression members  and  upset  steel  rods  for 
tension  members,  connected  to  the  trusses 
with  cast-iron  angle  blocks. 

Scows  AND  Floor  System 

The  scow  is  calked  on  all  sides  with 
oakum  and  calking  strips  are  nailed  on  the 


top  of  the  oakum  to  prevent  it  from  work- 
ing out.  All  the  timber  in  the  pontoon  is 
creosoted  except  the  sheathing,  the  oak 
blocks  and  the  machinery  supports.  The 
sheathing  is  not  creosoted,  as  previous  ex- 
perience shows  that  the  creosoting  process, 
which  has  a  tendency  to  soften  the  wood, 
makes  it  impossible  to  obtain  a  perfect  calk- 
ing seam.  It  was,  therefore,  decided  to 
paint  the  sheathing  with  Carbolineum  after 
the  pontoon  is  completed  instead  of  creosot- 
ing it.  On  the  upstream  side  the  scow  is 
protected  against  the  scouring  of  ice  by 
^A-in.  steel  plates  bolted  and  nailed  to  the 
sheathing  as  shown  in  the  cross-section. 

The  floor  system  consists  of  shallow  steel 
floorbeams  and  timber  stringers  connect- 
ing up  with  a  50-ft.  hinge  span  at  the  third 
panel  point  from  each  end  of  the  pontoon. 
The  floorbeams  are  supported  by  blocking 
piled  betweien  the  vertical  posts  of  the  in- 
side trusses.  This  blocking  rests  on  the 
oak  bearing  blocks,  e,  of  the  accompanying 
figure,  which  transfer  the  loads  to  the  short 
strut,  /,  supported  on  the  oak  bearing 
blocks,  fir,  of  the  inside  trusses.  The  track 
is  kept  lined  up  horizontally  by  timber 
blocks  bolted  to  the  floorbeams  and  guided 
by  the  vertical  posts.  Vertically  the  track 
is  regulated  by  varying  the  number  of  sup- 
porting  blocks   under   the   floorbeams. 

Water  Level  Variation— Raising  Floor 

The  variation  of  the  water  level  in  the 
Mississippi  River  is  considerable,  the  dif- 
ference between  the  extreme  high  and  ex- 
treme low  water  being  approximately  22  ft. 
This  extreme  difference,  however,  does  not 
occur  very  often.  Provision  is  therefore 
made  for  regulating  the  track  over  a  range 
of  16-ft.  rise  and  fall  of  the  river.  When 
the  water  rises  to  a  higher  stage,  the  ap- 
proaches have  to  be  raised. 

On  account  of  the  heavier  loading  for 
which  this  bridge  is  designed,  the  floor  sys- 
tem is  too  heavy  to  be  conveniently  or  eco- 
nomically handled  with  jacks  and,  there- 
fore, electrically  operated  machinery  is  pro- 
vided for  adjusting  the  track.  The  floor- 
beams  are  suspended  from  thirty-four  %- 
in.  steel  cables  winding  on  thirty-four  cast- 
iron  drums.  These  drums  are  mounted  on 
two  longitudinal  drum  shafts,  one  on  each 
side  of  the  pontoon,  and  each  of  these  shafts 
is  driven  by  a  separate  back-geared  motor 
through  a  train  of  reduction  gears.  The 
entire  floor  system  is  held  in  any  required 
temporary  position  by  two  brakes  operated 
by  a  lever  in  the  operator's  house. 

The  hoisting  cables  are  connected  to  ad- 


justable eye-bolts  at  the  upper  side  of  the 
top  chords  and  doubled  by  leading  them 
through  loose  sheaves  running  between 
brackets  connected  to  the  top  flanges  at 
each  end  of  the  floorbeam.  The  cables  are 
then  led  over  loose  sheaves  on  the  top  of 
the  top  chord  to  the  drums. 

Hinge  Span  Operation 

The  hinge  span  is  of  the  through  plate- 
girder  type  and  is  suspended  from  two 
steel  cables,  one  on  each  side  of  the  span. 
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pontoon  operated  by  chains 

by  loose  sheaves  connected  to  the  outside 
of  the  girders  near  the  abutment  end. 
These  cables  then  are  led  over  loose  sheaves 
on  the  top  of  the  top  chord  to  a  cast-iron 
drum  located  on  the  deck.  This  drum  is 
driven  with  an  electric  motor  through  a 
train  of  reduction  gears. 

The  electric  power  for  operating  the  floor 
lift  and  end  lift  machinery  is  furnished  by 
a  25-kw.  generator  placed  on  the  pontoon 
and  receiving  its  supply  of  steam  from  the 
boilers  that  furnish  the  steam  for  swinging 
the  bridge.  The  swinging  machinery,  to- 
gether with  the  60-hp.  steam  engine  from 
the  old  bridge  used  for  the  new  installation, 
is  located  on  the  pontoon.  The  pontoon  is 
rotated  about  a  hinge  pile  composed  of 
heavy  wrought-iron  pipe  fitted  around  a 
wooden  pile.  The  hinge  pile  is  braced  to 
the  hinge  pier  by  movable  steel  straps.  The 
time  required  to  open  or  close  the  pontoon 
90  deg.  is  about  5  min.,  including  the  time 
required  to  lift  the  girder  ends  off  of  the 
abutments. 

General  Method  of  Design 

The  stresses  in  a  pontoon  affecting  the 
structure  as  a  whole  are  produced  by  un- 
balanced weight  and  buoyancy  forces. 
These  stresses  are  transmitted  to  and  car- 
ried in  the  main  longitudinal  and  trans- 
verse trusses.  In  addition  to  these  stresses, 
the  various  members  may  be  subject  to 
local  stresses  caused  by  concentrated  loads 
on  the  structure.  The  local  stresses  are  ob- 
tained by  the  ordinary  method  employed 
for  stationary  structures,  and  there  is  noth- 
ing new  in  the  theory  leading  to  the  main 
stresses. 

The  design  of  the  west  channel  pontoon 
just  described  was  in  direct  charge  of  Mr. 
Hansen,  under  the  supervision  of  H.  C. 
Lothholz,  engineer  of  design,  and  C.  F. 
Loweth,  chief  engineer  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway. 


Section  a  a  Section  Between  Panel  Points 

SECTIONS   OF  276-FOOT   PONTOON — TRANSFER  OF  LIVE  LOAD  TO  TRUSS 


Auto-Truck  Upkeep  in  the  street  clean- 
ing department  of  Springfield,  Ohio,  accord- 
ing to  Charles  E.  Ashburner,  city  manager, 
was  $63  last  year  for  a  mileage  of  12,000 
miles  with  a  2-ton  Kelly  truck.  Allowing 
for  depreciation,  wear  and  tear,  he  finds 
that  the  cost  of  operation  of  each  truck 
(Springfield  has  three),  as  against  the 
necessary  amount  of  teams  to  do  the  same 
work,  is  |15  per  day  in  favor  of  the  trucks. 
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Reviewed  by  A.  G.  HUlberg 

civil  and  Hydraulic  Engineer.  New  York  City 

It  is  a  well-known  fact  that  driven  piling 
tends  to  improve  the  existing  condition  of 
the  ground  by  compressing  it,  and  that,  in 
order  to  get  the  full  benefit,  piles  should  not 
be  driven  too  close  together.  It  is  also  well 
known  that  the  penetration  of  a  pile  de- 
creases as  the  depth  increase.s.    Little,  how- 


ever, is  known  regarding  how  much  the 
ground  is  compressed  and  how  far  out  from 
the  axis  of  a  pile  such  compression  extends. 
It  is  equally  true  that  the  relation  of  pene- 
tration to  blow  has  been  considered  in  the 
derivation  of  all  formulas  for  the  bearing 
power  of  piles,  but  it  is  not  generally  known 
that  this  relation  is  to  a  certain  extent  a 
function  of  the  size  and  shape  of  the  pile 
itself. 

In  dealing  with  this  subject  the  author 
discusses  and  classifies  experiments  he  has 
made  along  these  lines.  Shape  of  pile, 
shape  and  length  of  pile  shoe,  weight  of 
hammer  and  other  variables  are  analyzed 
by  tables  and  diagrams. 

The  last  thirty  pages  of  the  book  sum  up 
the  results  of  the  experiments  and  deal  with 
bearing  tests  on  the  piles.  It  is  shown  that 
the  bearing  power  of  piles  is  in  direct  pro- 
portion to  the  work  required  in  driving 
them.  It  is  also  shown  that  the  error  in 
the  existing  formulas  is  too  great  to  per- 
mit their  use. 

The  author  has  dealt  with  the  subject  in 
a  very  interesting  way,  and  his  observa- 
tions and  conclusions  deserve  the  attention 
of  engineers  and  contractors  in  the  field  of 
foundation  work.  The  publisher  has  given 
the  book  a  fitting  typographical  make-up. 


Public  Utilities — Their   Present 
Value  and  Return 

Author,  Hammond  V.  Haves,  Ph.D.,  consulting 
engineer.  Cloth,  5V4  x  8'/4  in.:  207  pages.  New 
York,  D.  Van  Nostrand  Company.     $2  net. 

Reviewed  by  C.  W.  Stark 

Associate   Editor,   Engineering  Record 

This  book  is  founded  on  the  agency 
theory  of  regulation.  Two  points  empha- 
sized throughout  are  that  the  utility,  or 
undertaking,  as  the  author  elects  to  call  it, 
is  entitled  to  no  more  than  a  fair  return, 
and  that  this  return  is  cumulative  from  the 
beginning  of  the  business,  so  that  there  is 
always  an  attempt  to  balance  the  account 
to  date  between  the  public  and  the  utility. 
The  reviewer,  believing  that  the  agency 
theory  is  neither  just,  tenable  nor  expedi- 
ent, and  that  cumulative  treatment  is  un- 
fair, both  because  the  records  of  the  past 
fail  to  tell  the  true  story,  and  because  the 
public  has  no  right  to  date  its  regulatory 
measures  backward,  finds  it  diflicult  to  ap- 
praise the  structure  the  author  has  built 
up  on  these  theories. 

Chapter  1  is  introductory.  In  chapter  2 
the  author  proceeds  to  the  burden  of  his 
argument,  that  fair  present  value  should  be 
based  on  what  the  stockholders  have  put  into 
plant  useful  and  now  in  use.  He  discusses 
various  cases,  according  as  the  capitaliz- 
ation is  less  than  both  the  original  and  re- 
placement cost,  depreciated,  is  intermedi- 
ate, or  exceeds  both.  For  the  last,  a  special 
case,  he  offers  no  general  rules. 

For  the  first  type  he  finds  present  value 
to  be  original  cost  less  depreciation — not  a 
summary  of  amounts  actually  spent,  cov- 
ering in  part  elements  no  longer  in  use,  but 
an  estimate  of  what  the  present  useful  and 
used  parts  ought  to  have  cost.  He  assumes 
in  this  case  that  reserves  for  renewals  have 


been  earned  and  allowed  to  go  into  new 
plant. 

For  the  second  type  he  makes  original 
cost  new  the  fair  present  value.  This  ap- 
parent inconsistency  he  explains  on  the 
ground  that  if  capital  exceeds  original  cost 
(representing  existing  plant)  it  "shows 
with  a  certainty  that  cannot  be  questioned 
that  users  of  the  past  did  not  pay  the  full 
cost  to  the  company  of  producing  the  serv- 
ice." He  seems  to  overlook  the  possible  dis- 
sipation of  earnings  in  unwarranted  divi- 
dends. As  to  the  possibility  of  this  higher 
valuation  exceeding  the  existing  plant,  he 
satisfies  his  conscience  by  the  makeshift  of 
allowing  enough  appreciation  of  land  to  off- 
set the  depreciation  of  plant. 

Chapters  follow  on  fair  rate  of  return, 
replacement  cost  and  actual  original  cost. 
As  replacement  cost,  with  its  so-called  un- 
earned increments,  is  incompatible  with  the 
agency  theory,  the  author  gives  little  space 
to  the  subject,  except  to  forecast  the  theme 
of  his  chapter  on  going  value.  The  chap- 
ter on  actual  original  cost  is  of  interest 
primarily  because,  as  previously  stated,  it 
interprets  the  term  to  mean,  not  the  sum 
of  actual  expenditures,  but  an  estimate,  ap- 
plying to  the  identical  inventory  used  in 
determining  the  replacement  cost  the  unit 
prices  prevailing  at  the  time  of  construc- 
tion. 

Perhaps  the  best  chapter  in  the  book  is 
that  on  going  value.  The  author  argues 
for  a  re-allocation  of  overhead  expenses  that 
will  result  in  three  distinct  groups  of  cost: 
Preliminary  expenses ;  cost  of  physical  prop- 
erty, which  is  stripped  to  actual  cost,  en- 
gineering, contingencies  and  contractor's 
profit;  and  going  value,  which  is  made  up 
of  organization,  general  and  legal  expenses, 
taxes  and  interest  during  construction.  In 
one  respect  he  is  surprisingly  liberal.  He 
dates  the  right  of  the  undertaking  to  a  fair 
return  from  the  beginning  of  construction, 
and  on  this  basis  holds  that  the  investors 
are  entitled  not  merely  to  interest  during 
construction,  but  to  interest  and  profit. 

The  author  closes  with  a  chapter  on  de- 
preciation in  which  he  describes  at  length 
the  various  methods  of  figuring  deprecia- 
tion, the  straight-line  method  being  the  one 
he  favors.  What  he  does  not  explain,  what 
nobody  has  explained  or  can  explain,  is  how 
to  determine  the  length  of  life  of  the  unit, 
which  is  the  foundation  of  all  the  methods. 

To  those  of  the  author's  faith  the  work 
is  commended.  The  theory  is  clearly  pre- 
sented, and  little  space  is  wasted  arguing 
the  fundamentals  which  those  of  his  school 
will  agree  are  "beyond  question."  Even 
those  who,  like  the  reviewer,  disagree  abso- 
lutely with  those  fundamentals  can  profit- 
ably look  into  the  author's  interpretation  of 
actual  original  cost  and  going  value — not 
to  mention  the  desirability  of  knowing  the 
viewpoint  of  the  opposition  on  the  whole 
momentous  subject  of  valuation. 


Drainage  Districts  in  Hillsboro 
County,  Florida,  are  being  actively  pro- 
moted by  the  Tampa  Board  of  Trade,  which 
believes  that  a  great  part  of  the  future 
prosperity  of  the  county  will  be  dependent 
upon  the  agricultural  development  of  the 
surrounding  country.  There  is  a  district 
of  about  30,000  acres  north  of  Plant  City, 
and  there  are  two  others  of  equal  size,  one 
north  of  Seffner  and  the  other  north  of 
Thonotosassa.  These  districts  are  still  in 
the  formative  stage  and  it  is  uncertain,  as 
yet,  as  to  when  construction  work  on  them 
will  be  started. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Agreement  Reached  in  Famous 
Imperial  Valley  Suit 

A  settlement  has  been  tentatively  agreed 
upon  by  the  litigants  in  the  case  involving 
the  California  Development  Company  and 
water  rights  in  the  Imperial  Valley,  California, 
whereby  all  properties  will  be  taken  over  and 
operated  by  the  farmers  of  the  Imperial  Irri- 
gation District.  The  development  became  in- 
solvent in  1907  and  has  since  been  managed 
by  a  receiver.  Claims  against  the  company 
totaling  about  $1,000,000  were  entered  by  the 
Southern  Pacific  Railroad  and  the  New  Liver- 
pool  Salt  Works. 

The  plan  of  settlement  is  for  these  two  larg- 
est creditors  to  pool  their  damage  claims,  bid 
in  the  property  at  a  foreclosure  sale  and  then 
immediately  convey  it  to  the  Imperial  Irriga- 
tion District  in  exchange  for  the  $1,000,000  in 
bonds  recently  voted  by  the  district  to  buy 
the  property. 

One  of  the  provisions  of  the  agreement  will 
be  that  dredges  will  be  allowed  to  go  into 
Mexican  territory  at  once  to  clear  the  Alamo 
Canal  for  next  summer's  flow.     A  report  pre- 


way.  New  York  City,  is  to  the  effect  that  it  is 
still  seeking  men  for  the  work,  which  consists 
of  developing  markets.  While  a  knowledge  of 
engineering  is  not  essential,  engineers  should 
be  well  qualified  to  take  up  the  work  on  ac- 
count of  their  training  and  experience. 


Fender   Chains   at  Panama  Tested 
by  Vessels 

On  Oct.  26  and  again  on  Nov.  16  the  fender 
chains  on  the  Panama  Canal  locks  were  tested 
by  allowing  vessels  traveling  at  different  speeds 
to  run  against  them.  The  tests  were  made  on 
Oct.  26  with  the  Allianca,  and  the  position  of 
the  chain  and  vessel  when  the  latter  was 
stopped  in  two  of  the  tests  is  shown  in  the 
accompanying  views. 

As  a  result  of  these  tests  with  the  Allianca, 
certain  changes  were  made  in  the  fender  ma- 
chinery, and  on  Nov.  16  the  Cristobal,  laden 
with  most  of  her  cargo  from  New  York,  was 
run  against  the  chain.  No  data  regarding 
the  results  of  the  tests  are  available,  but  pre- 
sumably, lacking  reports  of  difficulties,  were 
satisfactory. 


Committee  Declares  Electrifi- 
cation of  Chicago  Terminals 
Financially  Impracticable 

Commerce    Association's    Engineers    After    Four- 
Years'  Study  Give  Minimum  Cost  as  One 
Hundred  Seventy-Eight  Million  Dollars 

The  complete  electrification  of  the  Chicago 
railroad  terminals  as  a  means  of  abating 
smoke  is  technically  practical  but  financially 
impractical.  This  is  the  finding  of  the  Chi- 
cago Association  of  Commerce  Committee  of 
Investigation  on  Smoke  Abatement  and  Elec- 
trification of  Railway  Terminals,  which  has 
been  studying  the  problem  since  early  in  1911. 
The  committee,  in  addition,  holds  that  the 
elimination  alone  of  the  steam  locomotive 
would  produce  a  hardly  perceptible  better- 
ment of  the  Chicago  atmosphere,  and  urges 
the  appointment  of  a  permanent  Municipal 
Pure  Air  Commission,  which,  through  both  in- 
struction and  coercion,  would  reduce  all  sources 
of  air  pollution  to  a  minimum. 

The   association   committee,    as    a    result   of 


ALLIANCA  TESTING  THE  FENDER  CHAINS    ON  ONE  OF  THE  PANAMA  LOCKS 

Left-hand  view  shows  vessel,  which  had  been  traveling  at  a  speed  of  1.6  miles  per  hour,  in  contact  with  fender  chain.  Right-hand  view  shows  vessel 
brought  to  stop  from  speed  of  2.8  miles  per  hour.  Deflection  of  chain  at  center  of  lock,  52  feet.  Note  in  both  cases  rope  casing  of  chain  and  timber  mat  on 
bow,  to  prevent  damage  to  vessel. 


sented  at  the  conference  showed  the  California 
Development  Company  to  be  a  going  concern 
with  $200,000  in  the  bank  and  $900,000  in 
collectible  water  rates.  In  thirteen  years  the 
business  has  grown  to  380,000  irrigated  acres, 
producing  annually  crops  valued  at  $16,000,000. 


The  accompanying  views  were  taken  by  H. 
U.  Birdseye  and  were  furnished  to  the  Eng^i- 
neering  Record  through  the  courtesy  of  Henry 
Goldmark,  who  was  in  charge  of  the  desig^n 
and  installation  of  the  lock  gates  and  fenders 
at  Panama. 


Iowa  Men  Form  Section  of  American 
Waterworks  Association 

The  Iowa  section  of  the  American  Water- 
works Association  met  for  the  first  time  at 
Iowa  City,  Dec,  3  and  4,  J,  H.  Dunlap  of  the 
State  university,  issued  the  call  and  sent  out 
a  program  on  which  are  noted  twelve  papers 
and  a  round-table  discussion,  in  addition  to 
the  business  of  ratifying  the  work  of  the 
committee  in  charge  of  the  formation  of  the 
chapter. 


Standard  Oil  Company  Seeking 
Men  for  China  Service 

Representatives  of  the  Standard  Oil  Com- 
pany held  meetings  at  the  University  of  Illi- 
nois for  the  purpose  of  interesting  students 
there  in  foreign  service,  particularly  in  China. 
Those  selected  for  the  positions  are  to  be 
started  at  an  annual  salary  of  $2,000  a  year, 
with  a  weekly  allowance  of  $17.50  to  defray 
their  expenses  while  attending  a  training 
school  in  New  York  City. 

Information  obtained  by  this  journal  from 
the  main  office  of  the  company,  at  26  Broad- 


Work  on  $1,500,000  Pier  at  Balti- 
more Will  Be  Started  at  Once 

In  announcing  the  placing  of  contracts  for 
its  new  $1,500,000  coal  pier  at  Curtis  Bay, 
Baltimore,  officials  of  the  Baltimore  &  Ohio 
Railroad  stated  that  all  work  would  be  started 
at  once,  it  being  expected  that  the  improve- 
ment will  be  ready  for  operation  during  the 
season  of  1915.  H.  S.  Kerbaugh,  Inc.,  6 
Church  Street,  New  York  City,  will  construct 
the  bulkhead  and  pier  and  do  the  dredging. 
The  contract  for  grading  was  awarded  to  the 
Smith-McCormick  Company,  Northampton 
Bank  Building,  Easton,  Pa.  The  pier  will 
have  a  capacity  of  10,000,000  tons  per  year, 
and  is  said  to  be  the  largest  structure  of  its 
kind  ever  planned. 


To  Retain  Engineers  to  Advise  on 
Sealing  Cedar  River  Reservoir 

A.  H.  Dimock,  city  engineer  of  Seattle,  has 
been  authorized  to  retain  engineers  to  advise 
with  him  on  the  sealing  of  Cedar  Rapids 
Reservoir.  An  appropriation  of  $3,000  was 
made  to  pay  for  such  assistance. 


its  investigations,  reaches  the  following  con- 
clusions: 

That  the  minimum  cost  of  electrification  as 
a  means  in  smoke  abatement  would  be  $178,- 
127.230, 

That  the  more  probable  cost,  due  to  the 
necessity  for  improvements  and  rearrange- 
ments, which  would  be  precipitated  by  elec- 
trification, would  be  $274,440,630, 

That  the  least  net  annual  operating  deficit 
produced  by  electrification  would  be  $14,609,743. 

That  Chicago,  under  the  state  constitution, 
cannot  aid  in  meeting  this  expense. 

That  an  arbitrary  tax  on  terminal  traffic 
to  support  the  capital  for  electrification  would 
constitute  a  burden  upon  the  business  interests 
of  Chicago. 

That  the  cost  would  be  so  heavy  that  no 
court  would  uphold  an  electrification  ordi- 
nance. 

That  the  Chicago  electrification  would 
equal  the  combined  electrifications  of  the 
whole  world,  would  involve  problems  never 
heretofore  met,  and  would  be  the  first  ever 
undertaken  for  air  betterment  where  termi- 
nals were  adequate  from  an  operating  view- 
point. 

That  before  the  steam  locomotive  is  elimi- 
nated pollution  must  first  be  reduced  to  a 
minimum  from  the  three  more  damaging 
services,  high  pressure  steam  plants,  metal- 
lurgical and  other  manufacturing  furnaces 
and  domestic  fires. 

That  the  steam  locomotive  stands  third 
among    smoke    producing   services,    using   but 
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12  per  rent  of  the  fu^l  consumed,  and  that  its 
elimination  would  reduce  the  gaseous  pollution 
of  the  air  only  5  per  cent  and  the  solid  pol- 
lution less  than  4  per  cent. 

That  electrification,  hydroelectric  and  other 
long-distance  transmission  being  inapplicable, 
would  add  power-house  smoke  in  quantities 
sufficient  to  offset  much  of  the  gain  through 
elimination  of  locomotive  smoke. 

That  suburban  passenger  services,  such  as 
those  of  the  Illinois  Central  and  other  roads, 
produce  but  1.54  per  cent  of  the  total  visible 
sntoke,  and  1.97  per  cent  of  all  the  dust  and 
cinders. 

That  electrification  will  involve  at  least 
3476.4  miles  of  track. 

That  electrification  would  subtract  only 
1,291,282  tons  of  coal  from  the  total  of  21,- 
208,886  tons  now  consumed  annually. 

That  all  smoke  regulation  in  Chicago  and 
elsewhere  has  erred  in  confining  itself  to  the 
visible  aspects  of  smoke,  whereas  the  really 
harmful  factors  are  the  invisible  gases  and  the 
solids  of  combustion,  sulphurous  gas  and  min- 
eral dust  in  particular. 

That  Chicago  air  is  polluted  annually  by 
the  introduction  of  304,391  tons  of  soot,  dust 
and  cinders  and  of  5,008,111,106,758  cu.  ft.  of 
sulphurous  and  other  gases. 

That,  despite  the  fact  that  Chicago  burns 
more  coal  annually  than  any  other  large  city 
— eight  tons  per  capita  as  against  four  for 
Manchester  and  one  and  one-half  for  Berlin 
— its  air  is  better  than  that  of  most  large 
cities. 

That  Chicago  air  has  the  benefit  of  better 
sun,  wind  and  rain  conditions  than  that  of 
most  other  cities. 

That  the  loop  is  the  smokiest  district,  with 
the  stock  yards  and  South  Chicago  a  close 
second  and  third. 

That,  in  Chicago  air,  the  products  of  com- 
bustion constitute  only  two-thirds  the  total 
pollution,  the  other  third  being  due  to  avoid- 
able and  unavoidable  dirt  from  the  general 
activities  of  the  city  and  from  poor  municipal 
housekeeping. 


Mexican  Government  Contemplates 
Early  Construction  of  Railways 

The  early  construction  of  a  large  mileage  of 
railways  in  Mexico  is  contemplated  by  the  Car- 
ranza  government,  according  to  statements 
given  out  by  Rafael  E.  Musquiz,  inspector  of 
that  country's  consulates  in  this  country.  The 
most  important  construction  planned  is  a  500- 
mile  line  from  Nuevo  Laredo  to  Piedras  Ne- 
gras,  along  the  Rio  Grande,  and  thence  to  a 
connection  with  the  Matamoras-Monterey  divi- 
sion of  the  national  railways.  A  450-mile  road 
from  Monclova  to  the  City  of  Chihuahua, 
which  will  traverse  a  regfion  said  to  be  rich 
in  coal  deposits  and  valuable  minerals,  is  also 
proposed.  Construction  is  to  be  resumed  very 
soon  on  the  Tampico  to  the  City  of  Mexico 
cut-off,  which  was  being  built  when  the  revo- 
lutionary troubles  commenced. 

New   $2,500,000   Thames   River 
Bridge  for  New  Haven  Road 

The  old  Thames  River  bridge  of  the  Mew 
York,  New  Haven  &  Hartford  Railroad  Com- 
pany at  New  London,  Conn.,  built  in  1888,  is 
to  be  replaced  by  a  modem  structure,  which 
will  ultimately  carry  four  tracks.  The  new 
bridge  and  approaches,  located  about  185  ft. 
upstream  from  the  present  bridge,  will  cost 
approximately  $2,500,000.  It  will  consist  of 
five  spans,  one  a  lift  span  of  the  Bascule  type, 
electrically  operated,  designed  to  carry  the 
heaviest  loadin^^  now  known  to  Eastern  rail- 
way managers  or  contemplated  in  the  future. 
The  length  of  the  spans  will  be,  from  east 
to  west,  185  ft,  330  ft,  212  ft  and  two  330 
ft,  with  approaches  1300  ft  long  on  the  west 
and  1600  ft.  long  on  the  east  end.  About 
6000  tons  of  steel  will  be  required.  The  super- 
stmctare  is  to  be  built  for  two  tracks  at  the 
present  time,  but  with  a  substructure  to  ac- 
commodate a  future  four-track  bridg^e. 


The  end  abutments  will  be  of  reinforced 
concrete,  and  the  four  piers  must  be  carried 
down  from  75  to  142  ft.  to  reach  suitable 
bearing  strata.  The  piers  will  be  of  concrete, 
faced  with  masonry  between  high  and  low 
water,  three  constructed  by  the  open  well 
dredging  process  and  one  by  a  pneumatic 
caisson.  The  extreme  dimensions  are  about 
42  X  98  ft,  and  about  48,000  cu.  yd.  of  con- 
crete will  be  required  to  construct  all  the  piers. 

The  plans  were  worked  up  by  the  engineer- 
ing department  of  the  New  Haven  road  under 
the  supervision  of  Edward  Gagel,  chief  engi- 
neer; I.  D.  Waterman,  construction  engineer, 
«nd  W.  H.  Moore,  bridge  engineer.  The  engi- 
neers consulted  in  regard  to  the  design  were: 
E.  A.  McHenry,  Gustav  'Lindenthal,  J.  T. 
Snow  and  Ralph  Modjeski.  The  old  bridge  is 
to  be  given  by  the  New  Haven  road  to  the 
State  of  Connecticut  for  use  as  a  highway 
bridge. 


Frozen  Concrete  and  Weak 
Supports  Wreck  Building 

Two  Floors  of  Stanhouse  Structure  in  Rockford.  111., 

Collapse — Slender  Form  Posts  Bend 

Under  Load 

Frozen  concrete  and  form  supports  of  2  x  4- 
in.  scantling,  spliced  in  pairs  and  pieces  and 
so  slender  that  they  were  bent  out  of  a  vertical 
line  by  the  load  they  carried,  are  believed  to 
have  been  the  cause  of  the  collapse  of  two 
floors  of  the  Stanhouse  Building  at  Rockford, 
III.,  Nov.  19.  Two  laborers,  who  were  remov- 
ing the  forms  and  had  been  at  work  only  about 


Corps  in  Field  to  Monument  New 
Jersey  Ship  Canal 

An  engineer  corps  to  monument  the  center 
line  of  the  proposed  New  Jersey  Ship  Canal 
has  been  placed  in  the  field  by  the  New  Jersey 
Board  of  Commerce  and  Navigation.  The 
canal  is  to  extend  from  Bordentown,  on  the 
Delaware  River,  to  Morgan,  on  Raritan  Bay, 
a  distance  of  about  33  miles.  The  type  of 
canal  has  not  been  decided  upon,  but  the  plan 
proposed  by  the  special  board  of  army  engi- 
neers contemplates  a  sea-level  canal  25  ft. 
deep,  with  a  125-ft.  bottom  width,  estimated 
to  cost  $45,000,000.  B.  F.  Crosson,  Jr.,  is  chief 
engineer  of  the  Board  of  Commerce  and  Navi- 
gation. 


$51,300,000  Needed  for  Jersey 
Road  System 

In  his  latest  annual  report  Col.  E.  A.  Stev- 
ens, state  road  commissioner  of  New  Jersey, 
estimates  that  $51,300,000  is  needed  to  place 
the  highways  of  the  State  in  proper  condition. 
"We  must  put  on  the  job,"  said  Colonel  Stev- 
ens, "a  body  of  experts,  give  them  the  power  to 
get  results  and  judge  them  thereby.  We  can- 
not afford  any  amateur  trifling  in  our  engi- 
neering nor  any  political  interference  in  the 
administration  of  our  roads.  No  legislation 
will  satisfactorily  solve  our  difficulties  which 
ignores  these  principles." 


South 
COLLAPSED  PORTION   OF  STANHOUSE   BUILDING 

1%  hr.  were  killed  by  the  falling  debris.  The 
wrecked  structure  was  examined,  shortly  after 
the  accident,  by  Ernest  McCullough,  consult- 
ing engineer  of  Chicago,  and  the  following  are 
extracts  from  his  findings: 

Ernest   McCullough's  Findings 

The  concrete  from  the  second  floor  was  not 
set  and  appeared  to  contain  considerable  frost. 
It  lay  all  over  the  basement,  most  of  it  in 
as  loose  a  state  as  the  original  materials  of 
which  it  was  composed.  The  steel  was  all 
clean,  showing  that  the  bond  could  not  have 
been  good.  This  seemed  to  be  characteristic 
in  many  places  of  the  steel  stripped  from  the 
concrete  on  the  first  floor  as  well  as  that  on 
the  ruined  second  floor.  Even  the  best  of  the 
concrete  appeared  to  have  been  very  greatly 
slowed  up  in  setting  and  probably  contained 
considerable  frost.  If  this  is  the  case,  then 
the  bond  between  the  concrete  and  steel  can- 
not be  good  anywhere  in  the  building.  Mr. 
McCullough's  opinion  is  that  all  the  floors 
now  in  place  should  be  removed  and  new  floors 
poured. 

The  contractor  stated  that  the  pouring  of 
the  first  floor  took  place  between  Oct.  16  and 
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FORM   POSTS  OF  SPLICED  2   X  4-INCH   SCANTLING 

WERE  SO  SLENDER  THAT  THEY  WERE  BENT 

OUT  OF  VERTICAL  LINE 

21,  SO  at  the  time  of  the  failure  it  was  about 
one  month  old. 

The  sand,  gravel  and  water  should  have 
been  warmed,  Mr.  McCuUough  believes,  and 
the  building  should  have  been  inclosed  with 
some  form  of  artificial  heat  applied  under  the 
floor.  The  contractor  stated  that  he  warmed 
his  sand,  but  did  not  warm  the  water  or  gravel 
and  did  not  think  the  temperature  was  low 
enough  to  call  for  artificial  heating  of  the 
structure  during  or  after  the  pouring,  nor  for 
any  extraordinary  precautions.  He  evidently 
poured  his  concrete  in  the  manner  he  would 
have  poured  it  in  good  weather,  except  for 
the  heating  of  the  sand. 

Concrete  Was  Frozen 

Two  pieces  of  concrete  about  the  size  of 
a  man's  fist,  or  slightly  larger,  were  broken 
out  of  the  edge  of  the  first  floor,  still  in  place, 
and  placed  in  a  bucket  of  hot  water.  Before 
placing  in  the  bucket  an  attempt  was  made 
to  break  them  by  striking  on  some  steel  bars. 
It  was  very  difficult  to  break  the  pieces  in 
this  way,  but  they  appeared  moist  to  the  eye 
and  felt  moist,  or  damp.  After  immersion  in 
the  hot  water  for  three  or  four  minutes  it  was 
a  very  easy  matter  to  break  them  to  pieces  in 
the  fingers,  the  edges  sloughing  off  in  the 
water.  This  test,  according  to  Mr.  McCul- 
lough,  makes  it  apparent  that  the  concrete  was 
not  fully  set  and  that  it  contained  consider- 
able frost,  or  was  frozen  before  it  had  set 
hard. 

Form  Supports  Faulty 

At  the  time  of  the  failure  the  first  floor 
had  not  strength  enough  to  carry  its  own 
weight  without  the  assistance  of  the  forms 
and  centering,  and  when  the  second  floor  was 
poured  the  additional  weight  had  to  be  car- 
ried entirely  by  the  supports  under  the  first 
floor.  The  reason  for  the  failure  in  Mr.  Mc- 
Cullough's  opinion,  was  the  faulty  form  sup- 
ports. In  some  cases  the  supports  were  4  x 
4-in.  posts,  but  the  majority  consisted  of  4  x 
4-in.  pieces  made  by  nailing  together  two 
pieces  of  2  x  4-in.  stuff.  A  great  many  of  these 
supports  are  spliced.  That  is,  one  piece  is  full 
length  and  the  other  half  consists  of  several 
pieces,  some  two,  some  three  and  some  four. 


In  the  front  of  the  building,  under  the  por- 
tion of  floor  still  standing,  cross  plank  are 
nailed  in  two  directions  to  the  uprights,  thus 
bracing  them  in  two  directions.  The  bracing 
is  all  horizontal,  and  none  is  at  an  angle.  Not 
all  of  the  uprights,  however,  have  this  cross 
bracing.  The  contractor  claims  that  some  of 
that  now  standing  without  cross  bracing  was 
braced  at  one  time,  but  the  braces  had  been 
removed.  The  uprights  were  examined  for 
marks  of  nail  holes  to  indicate  that  bracing 
had  been  used,  but  only  a  few  were  found,  not 
enough  to  lead  to  the  belief  that  even  one- 
half  of  the  uprights  now  standing  had  ever 
been  braced.  In  the  rear  of  the  building  all 
the  uprights  under  the  first  floor  are  still  in 
place  and  there  are  no  cross  braces  there. 

In  the  examination  made,  Mr.  McCullough 
failed  to  find  one  perfectly  upright  support. 
All  the  4  X  4-in.  solid  pieces  were  straight,  but 
they  were  slanting.  Every  built  up  support 
is  bent  and  those  which  are  braced  have  two 
curves  in  them,  in  one  direction  in  the  lower 
half  below  the  brace  and  one  in  the  opposite 
direction  above  the  brace.  The  unbraced 
pieces  have  very  decided  curves.  One  bulged 
over  6  in.  at  a  height  of  5  ft.  above  the  floor. 

It  is  believed  that  all  the  uprights  started 
to  bend  when  the  concrete  was  poured  and 
they  continued  to  bend  until  the  concrete  set 
enough  to  relieve  them  of  part  of  the  load 
imposed  on  them.  This  bending  was  constantly 
taking  place  during  the  setting  of  the  concrete, 
until  it  was  wholly  stopped  on  account  of  low 
temperatures  and  moisture  conditions.  Be- 
cause of  this  movement  the  steel  was  all  the 
time  slowly  moving  and,  therefore,  there  is 
no  proper  bond  between  the  concrete  and  steel. 
For  this  reason,  Mr.  McCullough  believes,  all 
the  floors  are  now  unsafe  and  should  be  torn 
out. 


Idaho    Changes    Policy    Regarding 
Opening  of  Irrigation  Projects 

Irrigation  projects  wall  not  be  permitted  to 
be  opened  in  Idaho  hereafter  until  the  irriga- 
tion company  having  charge  of  the  construc- 
tion of  the  canal  and  reservoir  system  has 
water  actually  ready  for  delivery.  This  stand 
was  taken  by  the  State  Land  Board,  in  ap- 
proving the  contract  for  the  Wickahoney  Land 
&  Irrigation  Company,  which  will  reclaim 
30,000  acres  of  land  in  Bruneau  County.  Pro- 
moting companies  in  Idaho  in  the  past  have 
been  permitted  to  sell  water  rights,  before  the 
water  was  available  for  delivery  and,  in  some 
cases,  permitted  the  settlers  to  occupy  the 
land  before  the  canals  were  built.  The  board 
also  decided  to  supervise  the  construction  of 
canals  and  to  see  that  the  systems  are  con- 
structed according  to  the  contract  terms. 


Washington    Society    of   Engineers 
Celebrates  Its  Tenth  Anniversary 

The  Washington  Society  of  Engineers  cele- 
brated its  tenth  anniversary  at  a  dinner  held 
in  Washington,  D.  C,  Nov.  23.  G.  R.  Putnam, 
commissioner  of  lighthouses,  the  president  of 
the  society,  acted  as  toastmaster.  Among  the 
speakers  were:  Josephus  Daniels,  Secretary 
of  the  Navy ;  W.  L.  Saunders,  president  of  the 
American  Institute  of  Mining  Engineers  and 
vice-chairman  of  the  Naval  Advisory  Board; 
Gano  Durm,  consulting  engineer  and  past- 
president  of  the  American  Institute  of  Elec- 
trical Engineers,  and  Arthur  P.  Davis,  chief 
engineer  and  director  of  the  U.  S.  Reclamation 
Service. 


To  Build  New  Type  of  Gravel  Road 
on  Lincoln  Highway  in  Iowa 

A  new  type  of  gravel  road,  recommended  by 
the  State  Highway  Commission,  will  be  put  in 
on  the  Lincoln  Highway,  west  of  Jefferson, 
Iowa.  The  first  course  of  gravel  will  be  laid 
8  ft.  wide  in  a  shallow  trench  in  the  center  of 
the  roadway,  using  600  loads  of  gravel  to  the 
mile.  This  will  be  rolled  and  a  second  course 
of  gravel  spread,  and  likewise  rolled. 


Three  Engineers  to  Study  Chicago 
Transportation 

A  new  study  of  the  Chicago  transportation 
problem  on  a  unified  basis,  including  subways, 
is  to  be  undertaken  by  three  engineers  if  the 
recommendations  of  the  local  transportation 
committee  of  the  City  Council  are  adopted. 
One  of  the  engineers  is  to  be  from  Chicago  and 
the  other  two  must  be  familiar  with  the  trans- 
portation problems  of  New  York,  Philadel- 
phia and  Boston.  The  investigation  is  to  be 
financed  from  the  city  traction  fund  and  is  to 
be  completed  by  March  1,  1916.  That  the 
report  is  to  be  a  real  step  to  solve  the  problem 
is  evidenced  by  the  co-operation  of  the  surface 
and  elevated  officials. 


South  Carolina  Drainage  Levy  Held 
to  Be  an  Assessment,  Not  a  Tax 

In  a  decision  handed  down  at  St.  Matthews, 
S.  C,  Judge  Prince  of  the  lower  court  held 
that  the  levy  on  property  owners  for  drainage 
work  was  not  equivalent  to  establishing  and 
increasing  the  bonded  debt  of  communities  in 
which  it  might  operate  in  a  manner  which  was 
contrary  to  the  constitution.  It  is  not  a  tax, 
but  an  assessment.  The  law  is  invoked  in  a 
way  similar  to  the  law  which  allows  levies 
upon  abutting  owners  on  streets  in  towns  and 
cities  where  the  required  number  of  holders 
have  subscribed  to  the  petition.  The  suit 
was  a  friendly  one  and  will  be  referred  to  the 
supreme  court  for  a  final  judgment. 


News  of  Engineering  Societies 

The  Associated  Engineering  Societies  of 
St.  Louis  held  a  joint  meeting  in  that  city, 
Dec.  1,  to  hear  H.  F.  Hackedorn,  president  of 
the  Hackedorn  Construction  Company  of  In- 
dianapolis, and  of  the  American  Society  of 
Engineering  Contractors,  on  "Equitable  Con- 
tracts and   Specifications." 

The  American  Society  of  Civil  Engineers 
will  hold  its  sixty-third  annual  meeting  in 
New  York  City,  Jan.  19-20. 

The  Washington  Association  of  County  En- 
gineers and  County  Commissioners  will  hold  its 
annual  convention  at  North  Yakima,  Wash., 
Nov.  30  to  Dec.  2. 

The  Engineers'  Society  of  Western  Pennsyl- 
vania will  hear  E.  C.  Brown,  chief  civil  en- 
gineer of  the  Carnegie  Steel  Company,  speak 
on  the  "Utilization  of  Iron  and  Steel  Works 
Slags"  at  a  meeting  in  Pittsburgh,  Dec.  7. 

The  New  England  Waterworks  Association 

will  hold  its  December  meeting  at  Hotel 
Brunswick,  Boston,  Dec.  8.  Papers  will  be  pre- 
sented on:  "Some  Waterworks  Experiences" 
by  Caleb  Mills  Saville,  chief  engineer  of  the 
Hartford  Waterworks;  "The  Middleboro,  Mass., 
Reinforced-Concrete  Tower"  by  George  A. 
Sampson,  civil  engineer,  of  Boston,  and  "Causes 
of  Explosions  of  Domestic  Boilers"  by  William 
A.   Bradford. 

The  School  of  Good  Roads,  established  at 
West  Virginia  University  under  the  1913  State 
Legislature,  will  hold  its  third  annual  session 
at  the  university,  Jan.  11-21,  1916. 

The  National  Association  of  Bridge  Con- 
tractors will  meet  in  Chicago,  Dec.  27  to  30. 

The  Oregon  Society  of  Engineers,  Portland, 
Ore.,  held  a  banquet,  Nov.  18,  at  which  J.  C. 
Ralston,  of  Spokane,  spoke  on  "The  Broader 
Duties  of  the  Engineer."  The  dinner  was  in 
the  nature  of  a  welcome  to  the  students  of  the 
College  of  Engineering,  J.  L.  Fouilhoux  acting 
in  the  role  of  a  college  professor. 

The  American  Association  of  State  Highway 
Officials  will  meet  in  Chicago,  Dec.  7  and  8,  at 
the  LaSalle  Hotel.  While  all  but  the  dinner 
Tuesday  night  will  be  executive  sessions,  the 
problems  to  be  discussed  by  the  members, 
highway  commissioners  and  chief  highway  en- 
gineers, will  be  road  construction,  uniform  road 
laws  in  the  different  states  and  government 
aid  for  road  building.  Joseph  Hyde  Pratt, 
Chapel  Hill,  N.  C,  is  secretary. 
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The  American  Associmtion  of  Engineers  will 
hold  its  first  convention  at  the  Hotel  LaSalle 
in  Chica^,  Dec.  10-11.  Ways  and  means  of 
co-operating  with  other  organizations  to  ad- 
vance engineering  opportunity  will  constitute 
an  important  part  of  the  deliberations.  Among 
the  speakers  scheduled  are:  F.  H.  Newell,  pro- 
fessor of  civil  engineering  at  the  University  of 
Illinois;  T.  B.  Lambert,  power  engineer  of  the 
Chicago  Telephone  Company;  Richard  Yates, 
formerly  Governor  of  Illinois,  and  J.  H.  Prior, 
chief  engineer  of  the  Illinois  Public  Utility 
Commission. 


Personal  Notes 


W.  B.  S  A  u  N  D  E  R  s,  formerly  consulting  en- 
gineer of  Minneapolis,  and  previous  to  that  a 
member  of  the  field  staff  of  H.  M.  Byllesby  & 
Company  of  Chicago,  has  been  appointed  engi- 
neer for  the  Railroad  and  Public  Service 
Commissioners  of  Montana.  Mr.  Saunders  re- 
ceived his  professional  education  at  the  Uni- 
versity of  Wisconsin  and  first  engaged  in  engi- 
neering work  on  the  forces  of  the  Union  Pa- 
cific Railway  in  1901.  He  served  with  the 
Rocky  Mountain  Bell  Telephone  from  1903  to 
1904,  and  with  the  Salt  Lake  Route  for  a 
short  period  in  1905.  From  the  latter  year 
until  1906  he  was  engineer  and  construction 
supervisor  for  the  Michigan  State  Telephone 
Cbmpany,  leaving  that  work  to  become  assist- 
ant engineer  in  the  U.  S.  Reclamation  Ser- 
vice. He  joined  the  forces  of  H.  M.  Byllesby 
A  Company  in  1910  and  continued  with  them 
until  1913,  during  which  time  he  made  num- 
erous large  surveys  and  bad  charge  of  the 
construction  of  the  Blue  Earth  dam  and  power 
plant  near  Mankato,  Minn.,  and  of  similar 
work  at  Coons  Rapids,  near  Minneapolis.  He 
opened  oflSces  to  engage  in  consulting  practice 
in  the  latter  city  in  1914. 

R.  M.  Morton  has  been  appointed  engi- 
neer for  the  Sacramento  County  (Cal.)  High- 
way Commission  by  the  board  of  supervisors. 

C.  H.  B  R  Y  s  o  N,  city  engineer  of  Lima, 
Ohio,  is  in  Los  Angeles,  Cal.,  on  a  four  months' 
leave  of  absence.  J.  F.  Cupp  will  serve  as 
acting  city  engrineer  of  Lima  until  his  return. 

W.  R.  H  o  L  w  A  Y,  formerly  connected  with 
the  Rhode  Island  Company,  has  been  appointed 
to  a  position  on  the  forces  of  the  Providence 
Water  Supply  Board. 

Edward  Gillette,  consulting  engi- 
neer, of  Sheridan,  Wyo.,  has  been  appointed 
chairman  of  the  board  of  review  of  the  north- 
em  diyision  of  the  U.  S.  Reclamation  Service. 
He  iras  graduated  from  Sheffield  Scientific 
School,  Yale  University,  in  1876  and  was  en- 
gaged for  the  next  four  years  on  the  coast 
survey  and  the  geographical  surveys  west  of 
the  hundredth  meridian  for  the  U.  S.  Govern- 
ment. From  this  work  he  went  to  the  Rio 
Grande  Western  Railway,  where  he  worked 
as  locating  engineer  and  chief  draftsman  for 
a  similar  period.  During  the  following  ten 
years  be  was  locating  engineer  for  the  Chi- 
cago, Burlington  &  Quincy,  with  which  com- 
pany he  also  served  six  years  as  superintend- 
ent. He  was  superintendent  of  water  division 
2  in  Wyoming  for  four  years  and  engineer  in 
charge  of  railroad  location  surveys  for  the 
U.  S.  Government  in  Alaska  for  one  year. 
Following  this  he  served  for  a  four-year  term 
as  state  treasurer  of  Wyoming,  and,  since  1911, 
has  been  engaged  in  consulting  practice  at 
Sheridan.  In  his  new  office  it  will  be  his  duty 
to  recommend  the  proper  chargfes  for  the  Gov- 
ernment to  collect  from  settlers  on  reclamation 
projects  for  water.  This  will  necessitate  ex- 
aminations of  the  costs  of  engineering  works, 
operation,  maintenance  of  canals  and  the  dis- 
tribution of  water,  also  the  value  pf  soil  prod- 
ucts, improvements  and  general  conditions 
relating  to  the  settler's  business  and  financial 
condition. 


H.  E.  Bart  LETT,  assistant  engineer  of 
the  smoke  abatement  and  electrification  com- 
mittee, Chicago  Association  of  Commerce,  for 
the  last  four  years,  has  been  made  first  as- 
sistant engineer  of  the  Illinois  Public  Utility 
Commission.  He  is  one  of  the  early  enthusiasts 
of  the  American  Association  of  Engineers. 
From  1906  to  1910  he  was  in  the  engineering 
corps  of  the  Missouri  Pacific  Railway  Com- 
pany. 

T.  McLean  Jasper,  captain,  172d 
Brigade,  Royal  Field  Artillery,  writing  from 
the  training  camp  at  Aldershot,  England, 
states  he  has  completed  his  course  of  instruc- 
tion. By  now  he  should  be  on  the  continent. 
He  was  formerly  assistant  engineer  with  Al- 
vord  &  Burdick,  consulting  engineers,  of  Chi- 
cago, and  later  was  secretary  to  the  Chicago 
Wastes  Commission.  His  wife  is  at  her  home 
at  Treviddo,  Liskeard,  Cornwall,  and  letters 
may  be  addressed  to  him  through  her. 

E.  L.  Fulkers  on,  secretary  of  the  mu- 
nicipal waterworks  of  Waco,  Tex.,  will  be  the 
administrative  head  of  that  department,  per- 
forming the  duties  formerly  discharged  by 
the  late  S.  J.  Quay,  superintendent  of  water- 
works. Mr.  Fulkerson  is  secretary  of  the 
Southwestern  Waterworks  Association. 

L.  A.  C  A  n  F  I  E  L  D,  formerly  deputy  county 
engineer  of  Skagit  County,  Washington,  has 
been  appointed  city  engineer  of  Mount  Ver- 
non, Wash.,  succeeding  John  Meehan. 

Leon  L.  Moisseiff,  formerly  engineer 
of  design.  Department  of  Bridges,  New  York 
City,  has  opened  offices  at  69  Wall  Street, 
New  York  City,  to  engage  in  practice  as 
consulting  engineer.  Mr.  Moisseiff  was  grad- 
uated from  Columbia  University  in  1895  and 
was  engaged  from  then  until  1896  with  the 
New  York  Rapid  Transit  Railroad  Commission. 
From  this  work  he  went  to  the  Dutton  Lock  & 
Engineering  Company  of  New  York  City,  for 
whom  he  worked  principally  on  the  design  of 
lift  locks,  drydocks,  gates  and  lock  improve- 
ments for  the  Erie  Canal  and  the  proposed 
Newark  and  Cohoes  locks  for  a  year  and  a 
half.  In  the  latter  part  of  1897  he  was  ap- 
pointed bridge  engineer  and  draftsman  in  the 
department  of  street  improvements  of  the 
Borough  of  the  Bronx,  New  York  City.  He 
entered  the  department  of  bridges  of  the  city 
in  1898  and  continued  in  that  service  until 
recently,  being  engaged  in  work  in  connection 
with  such  structures  as  the  Manhattan  and 
Blackwell's  Island  bridges,  over  the  East 
River  and  the  Queens  approach  to  the  latter 
structure.  He  also  prepared  plans  for  recon- 
structing Brooklyn  bridge  and  had  charge  of 
plans  for  _the  proposed  Henry  Hudson  Me- 
morial bridge,  as  well  as  of  the  design  and 
execution  of  the  work  of  strengthening  the 
Williamsburg  bridge. 

Charles  E.  Paul,  professor  of  me- 
chanics at  Armour  Institute,  Chicago,  has 
been  retained  as  consulting  engineer  by  the 
National  Lumber  Manufacturers'  Association. 

Robert  J.  Love  and  James  V.  Rich- 
ards, architect  and  architectural  engineer, 
respectively,  of  Chicago,  have  formed  a  part- 
nership to  be  known  as  Love  &  Richards,  for 
the  practice  of  architecture  in  that  city.  Mr. 
Love  was  graduated  from  the  University  of 
Illinois  in  1908.  Since  that  time  he  has  been 
employed  by  J.  C.  Llewellyn,  Chicago.  Mr. 
Richards  was  graduated  from  the  University 
of  Illinois  in  1910.  He  has  been  with  J.  C. 
Llewellyn  as  well  as  Perkins,  Fellows  &  Ham- 
ilton, Chicago. 

W.  A.  C  a  T  T  E  L  L,  consulting  engineer  of 
San  Francisco,  who  so  successfully  filled  the 
office  of  secretary-treasurer  of  the  Interna- 
tional Engineering  Congress,  has  been  re- 
tained by  the  Honolulu  Rapid  Transit  and 
Land  Company  as  a  witness  in  the  injunction 
suit  brought  by  the  Territory  of  Hawaii 
agaist  that  company.  He  will  investigate  the 
plant  of  the  company  and  testify  as  to  the 
physical  valuation  and  cost  of  its  property. 


W.  L.  S  E  D  D  0  N,  assistant  to  the  president 
of  the  Seaboard  Air  Line  Railway,  and  head 
of  the  engineering  department,  has  been  made 
vice-president  of  that  company.  Mr.  Seddon 
was  born  in  Virginia,  and  was  graduated 
from  the  University  of  Missouri  in  1884.  His 
early  engineering  experience  was  acquired 
with  the  U.  S.  Engineer  Department,  with 
the  St.  Louis  Electric  Railway  &  Power  Com- 
pany and  on  the  St.  Louis  waterworks.  Most 
of  the  period  from  1890  to  1898  he  was  in  pri- 
vate business.  His  service  with  the  Seaboard 
Air  Line  Railway  dates  from  1898.  In  1901 
he  was  given  charge  of  all  construction  south 
of  Columbia,  S.  C.  Four  years  later  he  was 
made  chief  engineer,  which  office  he  held 
until  January,  1913,  when  he  was  made  as- 
sistant to  the  president.  Mr.  Seddon  is  a  mem- 
ber of  the  engineering  committee  of  the  Presi- 
dent's Conference  Committee,  the  organization 
representing  the  railroads  in  the  Government 
valuation  work.  He  is  also  a  member  of  the 
committee  on  yards  and  terminals  of  the 
American  Railway  Engineering  Association. 

Wynkoop  Kiersted,  consulting  engi- 
neer, of  Kansas  City,  is  closing  his  Kansas 
City  office  on  account  of  personal  interests 
at  Liberty,  Mo.,  which  will  be  his  future 
address. 

John  A.  L  o  G  a  n,  of  the  Logan  &  Gietz 
Construction  Company  of  Elgin,  111.,  has  been 
appointed  a  member  of  the  Illinois  Waterway 
Commission  at  a  salary  of  $5,000  per  year  by 
Governor  Dunne  of  that  State. 

Dr.  H.  p.  Corson,  formerly  chemist  and 
bacteriologist  at  the  University  of  Illinois,  has 
been  appointed  sanitary  chemist  in  the  U.  S. 
Public  Health  Service  at  Grove  City,  Pa.  Dr. 
Corson  received  his  professional  education  at 
New  Hampshire  College  and  later  took  post 
graduate  work  at  the  University  of  Illinois. 
He  was  appointed  to  his  former  position  in 
1911. 

W.  Thomas  Wooley,  city  engineer  of 
Syracuse,  N.  Y.,  has  accepted  an  appointment 
as  city  engineer  of  Schenectady,  N.  Y.,  same 
to  take  effect  Jan.  1,  1916.  Previous  to  be- 
coming city  engineer  of  Syracuse  in  1913,  Mr. 
Wooley  served  for  two  years  as  city  engineer 
and  architect  of  Schenectady.  Before  that 
he  was  city  engineer  of  Auburn,  N.  Y.,  and 
engineer  of  the  Public  Improvement  Commis- 
sion of  Hoosick  Falls,  N.  Y.  He  was  grad- 
uated from  Rensselaer  Polytechnic  Institute 
in  1900. 

Claude  E.  Cox,  formerly  assistant  val- 
uation engineer  for  the  Chicago,  Milwaukee  & 
St.  Paul  Railway  at  Chicago,  has  been  ap- 
pointed engineer  of  estimates  for  the  Union 
Station  Company  of  that  city.  He  entered 
railway  service  as  a  rodman  on  the  Indian- 
apolis &  Vincennes  division  of  the  Pennsyl- 
vania Lines  West  of  Pittsburgh  in  1901.  In 
1904  he  was  appointed  engineer  in  charge  of 
location  and  construction  for  the  Duluth,  St. 
Cloud,  Glencoe  &  Mankato,  and  in  1905 
left  that  service  to  go  to  the  Chicago,  Mil- 
waukee &  St.  Paul  as  assistant  engineer  in  the 
office  of  the  district  engineer  at  Minneapolis. 
He  was  appointed  assistant  valuation  engineer 
in  1912. 

Aberthaw  Construction  Com- 
pany, specialists  in  concrete,  of  Boston,  has 
moved  its  offices  to  the  recently  erected  Niles 
Building,  27  School  Street,  Boston. 

Morris  K.  Trumbull,  vice-president 
of  the  National  Lumber  &  Creosoting  Com- 
pany, has  been  placed  in  charge  of  a  new  of- 
fice of  the  company  recently  opened  in  the 
Commerce  Building,  Kansas  City,  to  .supple- 
ment the  offices  in  Houston,  Texarkana  and  El 
Paso.  Previous  to  his  entry  into  the  lumber 
and  creosoting  field,  Mr.  Trumbull  was  for  two 
years  engineer  of  track  elevation  for  Chicago, 
returning  to  his  old  company,  the  Chicago  & 
Western  Indiana  Railroad  Company,  as  princi- 
pal assistant  engineer  in  1910. 
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The  Motor  Truck 

No  Longer  an  Experiment  but  a  Permanent  Addition  to  the  Contractor's  Plant 
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On  Tampa's  New  City  Hall- 


Architects:  Bonfoey  and  El- 
liott, Tampa.  Florida 

General  Contractors:  Mc- 
Gucken  and  liver,  Tampa, 
Florida 

Roof  era:  Eaffle  Roofing  and 
Art  Metal  Works,  Tampa, 
Florida 


TAMPA  is  building  this 
fine,  new  city  hall  at  a 
cost  of  several  hun- 
dred thousand  dollars.  The 
plans  were  open  to  competi- 
tion and  this  interesting  de- 
sign was  the  winner.  The 
size  and  nature  of  the  con- 
tract naturally  attracted  the 
ablest  architects  and  as  the 
first-class  architects  of  the 
country  appreciate  the  supe- 
riority of  Barrett  Specifica- 
tion Roofs,  this  type  was 
selected  to  cover  the  Tampa 
City  Hall. 

This  is  a  cycle  of  reasoning  which 
has  become  increasingly  familiar 
during  the  last  few  years.  If  it  is 
a    large   or   first-class   building    it 


attracts  first-class  architects  and 
engineers,  and  the  preference  of 
such  men  is  almost  always  for 
Barrett  Specification  Roofs. 

That  is  why  you  can  select  at  ran- 
dom any  large,  important,  Jbublic  or 
commercial  building  anywhere  in 
the  United  States  that  has  been 
built  within  the  past  ten  years  and 
find,  almost  invariably,  that  it  has  a 
Barrett  Specification  Roof. 
Such  a  roof  is  the  lowest  priced  of 
all  permanent  roofs.  It  requires 
no  care  or  maintenance  expense  and 
is  good  for  upwards  of  twenty 
years  without  repairs.  It  takes  the 
base  rate  of  fire  insurance  and  is 
approved  by  the  Underzvriters' 
Laboratories, 

You  can  have  a  roof  exactly  like 
that  on  the  Tampa  City  Hall  by 
writing  The  Barrett  Specification 
in  full  into  your  building  plans. 


Hydronon 

The  Damp-proofing  Painl 

Especially  recommended  for 
use  above  the  ground  level 
on  the  interior  of  stone, 
brick  or  concrete  walls  to 
exclude  dampness. 
Has  superior  covering  ca- 
pacity and  is  vastly  superior 
to  other  paints  in  its  per- 
manence and  resistance  to 
dampness.  Booklet  on  re- 
quest. 

Tar-Rok  Sub  Floors 

This  construction  j)rovides  tlie 
most  suitable  surface  on  which 
to  bed  plank  (without  the  use 
of  sleepers)  where  a  wooden 
lower  floor  is  desired  in  factory. 
machine  shop,  storehouse,  etc., 
effecting  a  maximum  of  stren^n, 
rigidity  and  protection  against 
dry  rot,  decay  or  fire,  at  a  nom- 
inal cost.     Booklet  on  request. 


A  copy  of  The  Barrett  Specifications,  with  roofing  diagrams,  free  on  request. 

BARRETT  MANUFACTURING  COMPANY 

New  York  Chk:ago  Philadelphia  Boston  St.  Louis  Cleveland  Cincinnati 

Detroit  Birmingham  Kansas  City  Minneapolis  Salt  Lake  City  .Seattle  Peoria 

The  Pateeson  Mfg.  Co.,  Limited:  Montreal  Toronto  Winnipeg  Vancouver 

St.  John,  N.  B.  Halifax,  N.  S.  Sydney,  N.  S. 
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The  President's  Message 

DISCUSSION  and  more  or  less  authori- 
tative interviews  had  given  the  coun- 
try some  insight  in  advance  into  the  mili- 
tary preparedness  program  outlined  by  the 
President  in  his  annual  message  to  Con- 
gress last  Tuesday.  The  closing  para- 
graphs, however,  outlined  a  broader  pro- 
gram for  effective  defense  than  had  hither- 
to been  hinted  at  from  official  sources, 
though  suggestions  regarding  it  had  come 
from  various  societies  and  individuals.  The 
President  points  out  that  there  must  be  pos- 
sible a  mobilization  not  only  of  the  coun- 
try's military  resources,  but  of  its  economic 
resources  as  well.  Railroad  experts,  manu- 
facturers and  the  leaders  in  technology 
must  be  brought  in  touch  through  syste- 
matic consultation  with  the  directing  offi- 
cers of  the  army  and  the  navy,  in  order  that 
no  means  of  strengthening  ourselves  for  a 
contest  may  be  overlooked.  In  making  these 
suggestions  the  President  is  but  repeating 
the  ideas  advanced  by  Mr.  Dixon,  on  page 
737  of  this  issue;  the  industrial  prepared- 
ness program  outlined  by  Martin  J.  Gillen, 
which  was  described  in  this  journal  Nov. 
13,  1915,  page  589,  and  the  views  expressed 
by  various  engineering  bodies — excellent 
suggestions,  all  of  them,  to  which  the  engi- 
neering profession  will  heartily  say  "amen." 

For  the  Railroads 

THOUGH  his  language  is  carefully 
guarded,  it  seems  evident  that  the  Presi- 
dent at  the  end  of  his  address  was  pleading 
for  a  cessation  of  anti-railroad  legislation. 
He  does  not  say  that  the  railroads  have  been 
persecuted,  he  does  not  antagonize  the  radi- 
cal element  that  has  mercilessly  persecuted 
the  carriers;  he  pleads  only  for  fairness,  a 
study  of  the  whole  problem  "in  the  full 
light  of  a  fresh  assessment  of  circumstance 
and  opinion."  He  asks  that  a  commission 
be  appointed  to  investigate  the  railroad  sit- 
uation and  that  legislation  await  its  con- 
clusions. In  theory  no  one  could  differ  with 
this  proposal.  In  practice  one  despairs  of 
any  good  result,  not  only  because  the  prob- 
lem is  so  tremendous,  but  because  any  such 
commission  appointed  through  Government 
agencies  is  sure  to  be  overloaded  with  theor- 
ists. Practical  railroad  men  seem  to  be 
taboo  as  advisers  of  the  Government  in  its 
dealings  with  the  railroads. 

Planning  with  Pins 

AT  every  turn  the  picture  is  demon- 
strating its  usefulness  as  a  means  of 
conveying  at  a  glance  information  which  it 
would  take  pages  of  text  to  explain.  But 
in  spite  of  daily  reminders  from  the  press 
and  the  screen,  engineers  have  been  slow  to 
adapt  the  pictorial  form  of  recording  facts 
to  their  own  work.  That  it  holds  great 
possibilities  as  a  time  saver  in  aiding  the 
administration    of    large-scale   engineering 


operations  is  apparent  to  one  who  reads  the 
story  of  Mr.  Connell's  planning  board  for 
the  work  of  the  Philadelphia  Bureau  of 
Highways.  The  planning  board  is  essen- 
tially a  picture — a  large  map  of  the  city 
street  system,  on  which  the  status  of  paving 
work  involving  750  contracts  is  represented 
by  pins  of  various  sizes  and  colors.  A 
white  pin,  for  example,  may  indicate  that 
contracts  have  been  authorized,  a  red  pin 
that  work  has  started,  a  yellow  pin  that 
resurfacing  is  needed,  and  so  on.  With  the 
pins  adjusted  each  morning  a  composite 
picture  of  the  work  of  the  entire  highway 
bureau  is  available  at  a  glance,  a  result  im- 
possible of  attainment  with  printed  records 
of  progress.  Then,  too,  the  planning  board 
shows  up,  as  no  other  method  can,  un- 
balanced work — the  concentration  of  activi- 
ties in  one  section  of  a  city  while  other 
districts,  fully  as  much  in  need  of  improve- 
ment, are  neglected.  It  is  also  invaluable 
in  routing  new  work.  While  it  is  applied, 
in  Philadelphia,  to  highway  administration, 
the  planning  board  idea  can  be  used  in  prac- 
tically every  line  of  engineering  activity. 
The  Philadelphia  executives  are  so  en- 
thusiastic about  its  success  that  engineers 
elsewhere  will  do  well  to  study  its  possi- 
bilities in  their  own  offices. 

Wet-Batch  Rating  for  Mixers 

IT  IS  a  source  of  gratification  that  most 
of  the  manufacturers  of  concrete  mixers 
now  rate  their  machines  on  a  wet-batch 
basis.  That  is,  a  machine  called  in  their 
catalog  a  y2-yd.  mixer  will  actually  hold 
V2  yd.  of  mixed  concrete,  ready  to  be  carried 
to  the  forms.  Contractors  without  number 
have  bought  machines  which  they  thought 
would  give  them  Vy  yd.  of  mixed  concrete, 
only  to  find  that  the  manufacturer  based 
his  machine  on  the  volume  of  the  unmixed 
material.  These  bulk  larger  than  when  in- 
corporated as  concrete,  so  that  the  actual 
output  of  a  mixer  rated  on  dry-batch  meas- 
urement is  less  than  the  stated  rating.  There 
are  still  a  few  manufacturers  who  adhere 
to  the  former  policy,  but  with  few  excep- 
tions the  wet-batch  rating  is  now  employed. 
The  latter  is  the  more  logical  in  that  it  is 
the  truer  measure  of  what  the  plant  can  be 
expected  to  do  in  service. 

Tribute  to  James  B.  Francis 

ONE  of  the  most  pleasing  tributes  to  an 
engineer  to  be  found  in  contemporary 
technical  literature  is  the  article  on  James 
B.  Francis  in  the  1914-1915  number  of  the 
annual  historical  volume  published  by  the 
Verein  Deutscher  Ingenieure.  It  is  written 
by  Dr.  Karl  Keller  of  Munich,  and  is 
prompted  by  the  fact  that  this  y6ar  marks 
the  hundredth  anniversary  of  Francis' 
birth — a  fact  almost  wholly  overlooked  in 
this  country.  The  appreciation  occupies 
fifteen  pages  of  the  volume,  and  describes 


interestingly,  though  briefly,  considering 
the  magnitude  of  Francis'  work,  the  noted 
experimenter's  developments  in  hydraulic 
lines.  Chief  attention  is  given,  of  course, 
to  the  development  of  the  Francis  turbine. 
The  article  closes  with  the  following  quota- 
tion: "As  long  as  water  shall  find  its  way 
to  the  valleys,  there  to  be  used  in  turbines, 
the  name  of  James  Bicheno  Francis  will 
stand  as  that  of  a  great  hydraulic  engineer." 
One  cannot  but  feel  gratified  that  amid  the 
terrible  tumult  of  the  European  war,  scien- 
tific men  can  rise  above  the  strife  and  bick- 
erings to  acknowledge  the  worth  of  work 
outside  their  borders,  even  among  those 
who  may  have  incurred  the  displeasure  of 
the  scientist's  own  people. 

The  Broad  View 

RAILROAD  terminal  problems  are  ad- 
mittedly among  the  most  complex  which 
the  railroad  engineer  is  asked  to  handle. 
Obviously,  they  require  thorough  familiarity 
with  terminal  needs  and  a  board  grasp  of 
railroad  and  municipal  problems.  In  taking 
up  the  railroad  situation  in  Dallas,  Tex., 
John  F.  Wallace  might  have  contented  him- 
self with  the  separation  of  the  160  grade- 
crossings  in  that  city,  preserving  the 
present  alignments,  and  with  working  out 
over-  and  under-crossing  designs  with  a 
view  to  economy  from  the  standpoints  of 
construction  and  property  damages.  In 
fact,  in  his  report,  abstracted  on  page  722 
of  this  issue,  he  does  treat  the  problem  com- 
prehensively from  this  point  of  view.  How- 
ever, with  a  thorough  understanding  not 
only  of  railroad  terminal  needs,  but  of  the 
municipal  problems  that  hamper  or  make 
for  the  good  of  a  thriving  and  aggressive 
city,  he  breaks  away  from  this  narrow  con- 
sideration of  the  problem,  and  has  shown 
the  possibility  of  something  better  for  the 
city  than  a  network  of  elevated  railroads 
cutting  it  up  for  all  time.  The  conditions 
lend  themselves  admirably  to  the  throwing 
of  an  intercepting  belt  line  around  the 
greater  part  of  the  city  and  shutting  the 
bulk  of  the  railroad  traffic  out  of  the  in- 
closed area.  A  study  of  the  plan  showed  it 
to  be  by  far  the  best  solution  both  for  the 
railroads  and  for  the  city.  He  has  taken 
even  one  further  step,  for  he  has  pointed 
out  how  some  of  the  rights-of-way  can  be 
turned  into  broad  through  streets,  and  made 
the  framework  of  a  real  city  plan.  The  con- 
ditions in  Dallas  seem  to  be  quite  favorable 
to  the  plan  outlined.  It  is  not  so  difficult 
at  almost  any  city  to  intercept  through 
freight  business  and  send  it  around  the 
city,  nor  to  carry  all  passenger  trains 
over  one  line  to  a  union  station.  It  is  not 
often,  however,  that  all  local  freight  ter- 
minals are  so  placed  near  the  loop  and  each 
other  as  to  form  virtually  one  terminal  dis- 
trict immediately  inside  of  the  belt  sys- 
tem.     Nevertheless    full    credit    must    be 
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given  to  the  broad  character  of  a  study 
which  has  ended  in  what  appears  to  be  a 
satisfactorj-  solution  from  the  standpoint  of 
the  immediate  needs  of  the  railroads  and 
the  city,  and  at  the  same  time  will  greatly 
benefit  the  latter  in  its  future  development 


City  Plan  Supreme 

IN  CASE  the  belt  line  proposed  by  Mr. 
Wallace  at  Dallas  is  built,  it  will  be  in- 
teresting to  see  how  long  it  will  be  before 
the  tracks  disappear  from  their  present 
locations,  if  they  ever  do.  In  general,  neither 
individuals  nor  corporations  are  educated 
to  the  making  of  sacrifices  for  the  good  of 
the  cit}'  plan.  The  Dallas  railroads  that 
have  the  best  locations  will  presumably 
object  to  surrendering  their  advantages, 
just  as  the  industries  along  them  will  oppose 
being  ousted.  Even  though  new  industries 
be  forced  to  locate  in  the  segregated  dis- 
tricta,  the  old  ones  will  doubtless  want  to 
expand;  renewals  of  plant  and  equipment 
will  be  constantly  going  on,  and  a  sharp 
line  will  have  to  be  drawn  somewhere.  At 
Chicago,  when  the  union  station  question 
was  up,  the  railroads  generally  agreed  that 
the  line  could  not  be  drawn,  and  the  result- 
ing ordinance  was  something  of  a  com- 
promise. Nowhere  else,  however,  is  the 
problem  as  big  or  as  complex  as  at  Chicago. 
Mr.  Wallace's  proposal  for  Dallas  is  novel 
but  rational.  It  seems  only  a  question  of 
time  and  education  until  the  city  plan  is 
made  supreme.  Some  European  cities  have 
already  made  it  so. 


What  the  Exposition  Accomplished 

LAST  week  the  Panama-Pacific  Exposi- 
tion passed  into  history.  Time  must 
elapse  before  its  influence  can  be  rightfully 
gaged,  but  even  now  some  of  its  accom- 
plishments may  be  noted,  for  they  stand  out 
strongly  and  unmistakably.  Probably  the 
most  important  of  its  results  is  the  better 
understanding  in  the  East  of  the  spirit  and 
ambitions  of  the  Pacific  Coast.  This  is 
due  to  the  advertising  which  the  Coast 
received  through  the  medium  of  the  exposi- 
tion and  also  through  the  visits  of  people 
from  east  of  the  Rocky  Mountains.  The 
number  of  Eastern  visitors,  it  is  true, 
formed  a  comparatively  small  percentage  of 
the  total  number  that  passed  through  the 
exposition  gates.  Each  of  these  visitors, 
however,  on  returning  East  is  sure  to 
spread  his  enthusiasm  for  the  West  and  its 
people.  As  for  the  advertising,  it  is  esti- 
mated that  the  publicity  which  San  Fran- 
cisco and  the  Coast  received  through  the 
publication  of  special  editions  of  magazines, 
colored  supplements  and  newspaper  and 
magazine  articles,  was  equal  in  value,  if  it 
could  have  been  purchased,  to  the  total  cost 
of  the  exposition  itself.  As  an  educational 
force,  too,  the  exposition  had  high  rank.  Its 
value  in  this  respect  cannot  at  present  be 
estimated.  Finally,  it  must  be  said  to  the 
credit  of  the  Coast  that  the  exposition  was 
«atirely  a  Western  product.  Its  success  has 
been  on  the  large  scale  for  which  the  West 
is  noted,  the  mere  fact  that  it  did  not  run 
behind  financially  making  it  stand  out  as  a 
wonder  in  exposition  history.  This  thought, 
too,  should  be  coupled  with  an  understand- 


ing that,  unlike  Chicago,  Buffalo  and  St. 
Louis,  a  coast  city  has  a  tributary  area 
which  is  a  semi-circle,  so  far  as  available 
attendance  from  the  vicinity  is  concerned. 
While  in  dollars  and  cents  San  Francisco 
may  have  made  a  good  bargain  in  holding 
the  exposition,  the  real  accomplishment, 
even  the  Coast  willingly  grants,  is  far 
larger.  The  gulf  between  East  and  West 
is  a  step  nearer  to  being  bridged.  Sym- 
pathy will  be  closer,  divergent  business 
points  of  view  better  understood,  and 
greater  unity  insured  for  the  carrying  out 
of  whatever  projects  the  nation  as  a  whole 
decides  to  adopt. 


fluence  or  access  to  the  daily  press  should 
not  hesitate  to  use  these  means  for  a  cam- 
paign of  education.  Such  a  campaign  alone 
can  put  public  management  of  engineering 
works  on  a  better  basis. 


The  Taxpayer  and  the  Engineer 

THE  ADMINISTRATION  of  city  gov- 
ernment in  America  is  often  such  that 
the  taxpayer  is  continually  losing  money 
which  the  engineer  ought  to  save  him.  Two 
flagrant  examples  of  this  sort  have  just 
come  to  public  attention  in  New  York  City. 
Perhaps  it  is  not  fair  to  cite  New  York,  as 
the  arrangement  in  force  there  of  having 
a  State  commission  administer  some  strictly 
city  affairs  necessarily  causes  delay. 

The  city  will  lose  heavily  on  the  change  of 
a  rapid-transit  route  from  the  Queensboro 
Bridge  to  a  new  tunnel  to  be  constructed 
for  the  crossing.  The  city  depended  on  a 
contractor's  offer  to  submit  a  bid  not 
greater  than  a  certain  sum  for  the  work. 
The  facts  overlooked,  that  the  city  could  not 
accept  this  offer  without  advertising  for 
competitive  bids,  and  that  gathering  the  in- 
formation for  other  contractors  to  bid  on 
would  take  not  weeks  but  months,  have 
caused  a  condition  that  will  make  the  change 
more  expensive  than  was  counted  on.  Prices 
of  steel  and  other  materials  have  advanced 
by  leaps  and  bounds,  and  the  work  cannot 
now  be  done  for  anything  like  the  estimate 
of  ten  months  ago.  Indeed,  the  contractor 
has  already  called  the  city's  attention  to  the 
fact  that  the  time  limit  of  six  months  on 
his  offer  expired  last  August.  It  will  be 
remembered  that  the  city  itself  delayed 
action  on  the  matter  for  many  months  after 
the  proposal  was  first  made. 

Again,  in  the  matter  of  right-of-way  for 
a  pair  of  lower  East  River  tunnels  the 
State  commission  had  driven  a  bargain  with 
a  certain  dock  company  whereby  the  city 
would  acquire  at  no  expense  to  the  tax- 
payers rights  that  will  now  cost  them  half 
a  million  in  cash,  and  a  further  sum  for 
extra  construction  expense.  The  city  was 
to  exchange  property  worth  much  more  to 
the  dock  company  than  to  the  city  for  the 
right-of-way,  with  a  cash  consideration. 
This  consideration  was  balanced  by  the 
agreement  of  the  dock  company  to  construct 
its  new  piers  over  the  tubes,  so  that  a  sum 
about  equal  to  the  cash  consideration, 
which  would  otherwise  have  to  be  spent  to 
protect  the  shore  ends  of  the  tubes  from 
damage  by  vessels,  would  be  saved  the  city. 
Dilatory  tactics  indulged  in  by  the  city  have 
caused  the  offer  to  be  withdrawn.  The 
public  will  never  learn  the  lesson  of  such 
examples  unless  the  engineer  drives  it  home. 
The  politicians  are  not  interested  in  ex- 
posing their  own  mistakes.  Engineers  and 
engineering  bodies  who  have  popular  in- 


Preparedness — Its  Application   to 
Contract  Work 

PREPAREDNESS  is  the  watchword  of 
the  minute.  Its  chief  significance  now 
bears  on  our  military  and  naval  establish- 
ments. To  the  civil  engineer  and  contractor 
it  should,  however,  have  an  added  mean- 
ing— preparedness  for  a  construction  sea- 
son which  promises  to  be  beset  with  un- 
precedented difficulties. 

The  situation  has  been  emphasized  in 
editorials  in  this  journal  the  last  two  weeks. 
It  will  bear  brief  restatement.  The  steel 
market  has  risen  sharply,  so  that  higher 
prices  must  be  expected  next  year,  while 
the  congestion  at  the  mills  is  such  that  it 
is  impossible  for  them  to  accept  orders  for 
early  delivery.  Four  to  six  months  are  the 
terms  now  being  quoted.  The  consequence 
is  that  important  work  will  surely  be  de- 
layed unless  contracts  are  let  for  it  im- 
mediately. 

Nor  are  conditions,  so  far  as  the  con- 
sumer is  concerned,  improving.  Prices  are 
still  going  up,  while  the  quoted  deliveries 
are  later  each  week.  Not  only  will  it  be 
difficult  to  secure  the  steel  actually  going 
into  construction,  but  manufacturers  of 
contractors'  plant  will  probably  have  diffi- 
culty in  getting  adequate  supplies.  Already 
there  is  complaint  on  the  latter  score. 

Under  these  conditions  it  is  due  the  engi- 
neer and  the  contractor  to  be  prepared — to 
get  into  the  market  just  as  soon  as  possible. 
That  can  only  be  done  if  the  engineer  will 
recognize  his  responsibility  and  see  to  it 
that  his  contracts  are  let  at  once. 

Some  engineers,  evidently,  are  appre- 
ciating the  situation,  for  contracts  for  tre- 
mendous tonnages  of  structural  steel  were 
placed  in  October  and  November.  One  fab- 
ricating plant  reports  that  in  the  past  three 
weeks  it  has  closed  a  larger  tonnage  than 
ever  before  in  its  history,  and  that  much 
of  the  volume  was  from  those  who  ordinarily 
do  not  come  into  the  market  until  late  in 
February  or  early  in  March. 

On  the  average,  prices  for  reinforcing 
bars  and  shapes  range  50  per  cent  higher 
than  at  this  time  last  year.  Other  construc- 
tion materials,  undoubtedly,  will  move  up 
in  sympathy.  In  fact,  the  movement  in 
cement  prices  is  now  well  under  way. 

As  an  indication  of  what  will  happen  in 
the  equipment  field,  one  manufacturing  con- 
cern has  recently  announced  that  its  new 
catalog  would  show  price  advances  of  from 
40  to  60  per  cent.  Other  manufacturers  of 
contractors'  plant,  who  are  paying  high 
prices  in  order  to  have  available  the  neces- 
sary .stock,  will  certainly  be  obliged  to  pass 
the  increase  along  to  the  purchaser. 

From  every  point  of  view,  therefore,  it 
is  urgent  that  the  engineer  should  act  at 
once  upon  his  contracts.  He  is  the  pivotal 
factor  in  the  situation.  He  controls  it  abso- 
lutely, for  no  contractor  will  invest  in  new 
plant  until  his  contracts  are  in  hand. 
Furthermore,  manufacturers  of  equipment 


December  11,  1915 


ENGINEERING    RECORD 


713 


cannot  well  forecast  the  probable  demand 
for  their  products  until  the  engineer  has 
signified  what  he  proposes  to  do. 

The  engineer  has  a  professional  duty  to 
his  client,  whether  it  be  a  private  company 
or  a  governmental  organization,  to  get  into 
the  market  just  as  soon  as  possible.  Delay 
is  sure  to  be  penalized. 


Expenditures   for  Highways  in   the 
United  States 

THE  Office  of  Public  Roads  and  Rural 
Engineering  of  the  U.  S.  Department  of 
Agriculture  has  issued  recently  a  circular 
(No.  52),  the  value  of  which  is  not  to  be 
measured  by  its  modest  size  and  appear- 
ance. The  circular,  prepared  by  the 
Division  of  Road  Economics,  presents  for 
the  first  time  a  comprehensive  statement 
of  road  expenditures  in  the  United  States. 
Its  five  pages  of  concise  statistical  informa- 
tion show  what  was  spent  for  both  local 
and  State  work  in  each  State  for  1914  (with 
the  distribution  of  the  State  funds  to  ad- 
ministration, engineering,  construction,  and 
maintenance),  the  totals  spent  for  State 
work  since  its  inception,  and  the  mileage  of 
various  types  of  roads,  as  well  as  the  total 
accomplishment  of  the  States  and  the  mile- 
age built  in  1914  by  State  aid.  Bringing 
together  this  information,  scattered  as  it 
was  through  records  extending  over  twenty 
years,  has  been  a  long  and  arduous  task, 
and  no  small  credit  is  due  the  Office  of 
Public  Roads  for  its  inception  and  success- 
ful completion. 

The  circular  has  brought  together  all  of 
the  costs  for  State  highway  work  so  that 
there  is  a  broad  foundation  on  which  to 
base  similar  data  in  the  future.  It  is  now 
possible  to  compare  costs,  progress  and 
financial  burdens  of  one  State  with  another. 

The  statistics  for  1914  are  in  considerable 
detail,  requiring  an  almost  incredible 
amount  of  labor  to  assemble.  It  would  be 
supposed  that  local  officials  would  make  re- 
ports so  that  the  State  departments  would 
have  at  hand  information  as  to  the  cost 
of  current  work.  If  a  given  work  is  badly 
managed,  to  the  extent  that  its  cost  records 
are  incomplete,  what  is  to  be  said  for  the 
management  of  the  road  work  in  nearly 
every  State  when  it  takes  months  to  un- 
earth a  mass  of  figures  which  requires  a 
corps  of  experts  to  put  it  into  intelligible 
shape?  It  is  significant  that  in  very  few 
States  is  it  possible  readily  to  secure  road- 
cost  data  which  mean  anything.  And  under 
such  lack  of  system  there  is  spent  annually 
in  the  United  States  |250,000,000.  This 
large  amount  includes  $75,000,000  spent 
under  the  control  of  the  State  highway  de- 
partments. 

The  total  that  has  been  expended  for 
State-controlled  roads  since  their  inception 
some  twenty  years  ago  amounted,  at  the 
close  of  1914,  to  nearly  $212,000,000.  With 
this  sum  there  have  been  constructed  35,500 
miles  of  roads,  at  an  average  cost  of  nearly 
$6,000. 

It  is  interesting  to  note  the  greatly  in- 
creased cost  per  mile  for  1914,  when  6800 
miles  were  built  at  an  average  cost  of 
$11,000.  This  brings  out  forcibly  the  in- 
fluence of  changed  traffic  conditions — which 


are  still  in  a  transition  stage.  A  very  com- 
plex problem  is  presented  that  will  require 
the  best  efforts  of  highway  engineers  to 
solve. 

A  study  of  the  cost  of  engineering  and 
administration  in  the  different  States  is 
instructive.  As  the  percentage  cost  for  the 
States  is  not  given  in  the  Government's  cir- 
cular this  has  been  computed  for  only  a  few 
States  for  our  purpose.  There  is  found  to 
be  a  wide  variation;  thus  in  Massachusetts 
the  cost  is  8.4  per  cent;  in  New  York,  6.9 
per  cent;  in  California,  6;  in  Maryland,  3.2, 
and  in  Wisconsin  less  than  2  per  cent. 
Whether  these  differences  are  due  to  man- 
agement, to  character  of  service  rendered, 
or  to  the  various  systems  of  cost  keeping, 
cannot  be  told;  but  there  is  probably  more 
variation  due  to  the  latter  than  to  the  other 
two  together.  It  is  evident  that  there  must 
be  more  uniformity  in  the  cost-keeping  sys- 
tems of  highway  work  if  intelligent  com- 
parisons are  to  be  made.  Too  precise  con- 
clusions, therefore,  should  not  be  drawn 
from  these  data. 

The  circular  announces  that  it  is  the  in- 
tention of  the  office  to  issue  additional  data 
as  each  year's  work  is  completed.  Future 
issues  will  be  of  increasing  value,  in  pro- 
portion to  the  greater  number  of  annual 
comparisons  available. 


Engineers'  Interest  in  Preparedness 

WHEN  300  men  listen  to  after-dinner 
speeches  from  9  o'clock  until  well  past 
midnight  without  displaying  the  signs  of 
unrest  evoked  by  the  usual  brand  of  after- 
dinner  oratory,  there  is  just  one  inference 
to  be  drawn — that  they  are  vitally  in- 
terested in  the  subject  under  discussion.  To 
anyone  who  was  present  last  week  at  the 
annual  banquet  of  the  Brooklyn  Engineers' 
Club  it  is  clear  that  the  technical  man,  as 
personified  by  this  representative  group  of 
engineers,  is  vitally  concerned  in  the  ques- 
tion of  military  preparedness.  The  dinner 
committee  of  the  club  very  shrewdly  sensed 
this  interest,  and  made  "Preparedness"  the 
keynote  of  the  meeting,  securing  as  speakers 
Major  General  Leonard  Wood,  commander 
of  the  Eastern  Department  of  the  Army; 
Admiral  N.  R.  Usher,  commandant  of  the 
Brooklyn  Navy  Yard,  and  others  qualified 
to  tell  of  the  present  status  and  future 
needs  of  the  army  and  the  navy,  and  how 
the  technically  trained  man  can  serve  his 
country  in  any  program  that  Congress  may 
adopt  for  national  defense.  A  report  of 
the  meeting  appears   in  the  news  section. 

This  is  one  way  in  which  the  engineering 
society  can  extend  its  field  of  usefulness. 
Primarily,  of  course,  the  engineering  club 
or  association  is  organized  to  deal  with  mat- 
ters of  strictly  engineering  interest,  but 
many  are  now  convinced  that  this  is  not 
the  technical  society's  sole  function.  It  has 
a  large  duty  to  perform  with  reference  to 
questions  of  public  policy.  Until  recently 
engineers  have  avoided  these  issues,  largely 
because  they  were  not  organized  to  do 
effective  work  along  these  lines. 

The  tide  is  turning,  and  in  the  matter  of 
military  preparedness,  depending  for  its 
effectiveness  so  largely  upon  the  organiza- 
tion of  the  technical  brains  of  the  country. 


the  engineer  must  play  an  important  part. 
General  Wood  left  in  the  minds  of  his 
Brooklyn  audience  no  doubt  as  to  the  engi- 
neer's responsibility  in  the  conduct  of 
modern  warfare.  But  in  spite  of  the  great 
need  for  his  services,  in  case  of  a  national 
crisis,  there  is,  at  present,  no  available 
machinery  for  preparing  him  in  advance 
for  the  important  duties  which  he  would 
surely  be  required  to  perform.  Every  mili- 
tary authority  emphasizes  the  fact  that  the 
untrained  soldier  is  little  better  than  use- 
less, and  yet  there  is  no  opportunity  for  the 
technical  man  to  learn  the  rudiments  of  the 
soldier's  duty  unless  he  enlist  for  three 
years  in  the  National  Guard,  a  solution 
which  does  not  carry  a  strong  appeal  to  men 
with  responsibilities  which  do  not  allow 
much  time  for  outside  interests. 

Many  engineers,  however,  would  willingly 
devote  a  few  weeks  each  summer  to  inten- 
sive training  at  military  camps,  such  as  the 
one  established  at  Plattsburg  this  year. 
In  fact,  this  is  the  plan  which  the  joint 
committee  of  members  of  five  of  the  na- 
tional engineering  societies — civil,  mechan- 
ical, electrical,  mining  and  consulting — has 
favored.  At  the  Brooklyn  dinner  William 
Barclay  Parsons,  the  committee's  chairman, 
announced  that  a  bill  for  an  engineer  re- 
serve corps,  to  be  recruited  from  men  in 
private  practice,  had  been  drafted  and  would 
be  submitted  to  Congress  immediately.  The 
scheme  is  to  develop  engineer  officers  for 
the  reserve  by  brief  tours  of  field  duty  and, 
possibly,  by  correspondence  courses  of  in- 
struction during  winter.  Mr.  Parsons 
merely  mentioned  these  two  phases  of  the 
program  and  did  not  touch  upon  further 
details  of  the  proposed  legislation. 

There  are  other  ways  in  which  the  tech- 
nical knowledge  of  the  country  can  be 
capitalized  for  the  purposes  of  prepared- 
ness. General  Wood  laid  particular  em- 
phasis upon  the  fact  that  we  are  not  giving 
our  college  students  training  in  the  funda- 
mentals of  military  duty.  Even  students  in 
the  military  institutions  and  the  Land 
Grant  colleges,  where  some  training  is 
given,  are  not  gotten  into  camps  of  instruc- 
tion under  regular  army  officers  and  given 
the  final  training  needed  to  fit  them  as 
efficient  reserve  officers.  Harvard,  Yale, 
Princeton  and  other  great  non-military  uni- 
versities have  an  opportunity  of  doing 
effective  work  in  inaugurating  military 
courses  and  counting  these  as  part  of  the 
requirements  for  a  degree,  reinforcing  this 
training  by  field  service  in  summer. 

The  Brooklyn  meeting  is  not  the  only 
evidence  of  the  engineer's  interest  in  pre- 
paredness. In  addition  to  the  activities  of 
the  national  engineering  bodies,  the  Western 
Society  of  Engineers,  the  Engineers'  Club 
of  Baltimore,  have  had  preparedness  meet- 
ings, while  the  Harvard  Engineering 
Society  of  New  York  has  appointed  a  com- 
mittee to  report  on  methods  of  military 
instruction  for  its  members  this  winter. 

These  are  straws  in  the  wind.  The  engi- 
neer is  beginning  to  see  that  he  is  a  real 
factor  in  the  Nation's  defense  program,  and, 
seeing,  he  is  laying  the  foundation  of  a 
course  of  military  training,  which  will 
equip  him  to  perform  intelligently  the 
duties  of  an  engineer  officer. 
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Millions  for  Paving  Controlled  by  Handful  of  Pins 

William  H.  Connell,  Chief  Engineer,  Devises  Planning  Board  Giving,  on  City  Map,  Daily  Composite  Picture 
of  Status  of  Operations  of  Philadelphia  Highway  Bureau — Appraises  Condition  of  750  Contracts  at  a   Glance 


<<TTELLO!  Is  this  the  chief  engineer? 
XIHow  long  are  you  going  to  keep  us 
waiting  for  that  repaying  work  on  Blank 
Street?" 

An  impatient  Philadelphia  taxpayer  has 
phoned  City  Hall  and  is  bombarding  the 
Highway  Bureau's  chief,  William  H.  Con- 
nell, with  a  volley  of  rapid-fire  questions. 
"Is  there  any  money  available  for  doing 
the  job?"  the  questioner  continues.  "Have 
Councils  authorized  the  work?  What  kind 
of  material  are  you  going  to  use  for  the 
surfacing?  How  many  of  the  streets  in 
this  territory  are  scheduled  for  repair  and  at 
what  points  will  the  work  begin  and  stop?" 

The  taxpayer  has  sent  in  over  the  wire  a 
large  order  to  a  very  busy  man.  A  visitor, 
who  had  been  conferring  with  the  chief 
when  the  phone  bell  rang,  sensed  the  gist 
of  the  conversation  and  expected  that  Phil- 
adelphia's highway  executive  would  em- 
ploy the  usual  rubber-stamp  methods  of 
disposing  of  the  inquiry  by  saying  that  he 
"would  have  the  matter  looked  up"  and 
answer  the  questions  by  letter  when  the 
information  could  be  dug  out  of  the 
bureau's  files.  Nothing  of  the  sort  hap- 
pens. Instead  Mr.  Connell  swings  around 
in  his  swivel  chair  until  he  faces  a  huge 
city  map,  on  the  wall.  It  is  not  an  ordi- 
nary map,  for  it  is  bristling  with  large- 
headed  pins  of  every  conceivable  size  and 
color,  arranged  in  large  and  small  groups 
and  singly,  with  no  apparent  regularity. 
These  pins  Mr.  Connell  studies  briefly,  then 
turns  to  his  phone  and  gives  the  taxpayer 
the  information  for  which  he  has  asked. 
There  is  no  delay.  The  whole  incident 
transpires  within  the  space  of  a  few  sec- 
onds. 

Planning  Boabo  a  Time  Saver 

"You  can  readily  see,"  says  Mr.  Connell, 
"what  a  great  time  saver  that  pin-dotted 
chart  is.  I  call  it  a  'planning  board.' 
Every  street  in  the  city  on  which  work  is 
contemplated  or  under  way  is  marked  with 
a  pin  whose  size  or  color  tells  me  all  the 
information  I  need  in  order  to  know  the 
exact  status  of  the  work  in  that  section  of 
town.  With  the  entire  city  marked  up  in 
this  way  I  can  visualize  in  a  moment's  time 
how  the  work  is  going,  where  improvements 
are  most  urgently  needed  and  whether  I  am 
neglecting  one  section  of  town  in  favor  of 
another.  It  would  be  a  hopeless  task  to 
try  and  get  this  composite  picture  of  opera- 
tions by  rummaging  through  files  and  daily 
reports.  This  planning  board  solves  the 
problem.  It  is  not  a  toy,  but  a  graphical 
clearing  house  of  information  on  Phila- 
delphia's highway  work,  which  I  find  of 
immense  value.  Of  course,  we  keep  detail 
records  of  our  proposed  work  and  our  con- 
tracts in  the  files,  and  it  must  not  be  as- 
sumed that  the  planning  board  can  super- 
sede these.  It  is,  rather,  supplementary 
to  them.    It  discards  confusing  detail  and 


presents  the  main  facts  about  Philadel- 
phia's paving  work  in  picture  form  so  that 
the  data  can  be  quickly  and  easily  assim- 
ilated. 

"You  heard  me  give  that  man  the  in- 
formation he  wanted  over  the  phone  with 
the  help  of  the  planning  board,  but  that  is 
only  one  of  its  fields  of  usefulness.  Pri- 
marily it  is  for  my  own  information.  It 
helps  me  route  the  work  in  my  bureau  in- 
telligently and  assists  in  laying  out  the 
schedules  for  my  division  and  district  en- 
gineers. 

Philadelphia  Paving  a  Big  Problem 

"Consider  the  problem  we  have  to  deal 
with  here  in  Philadelphia,"  continues  Mr. 
Connell.  "The  area  of  the  city  in  129  sq. 
miles;  there  are  1800  miles  of  improved 
streets  and  highways  representing  an  as- 
set, figured  on  first  cost  only,  of  $109,000,- 
000.  These  city  streets  correspond  to  the 
'plant'  of  an  industrial  establishment,  and 
for  keeping  them  in  repair  and  new  con- 
struction we  are  spending  about  $6,000,000 
a  year.  It  is  absolutely  necessary  to  keep 
this  'plant'  in  good  working  order,  and  after 
a  paving  contract  is  completed  our  real 
work,  maintenance,  begins.  The  operations 
of  the  bureau  are  on  such  a  huge  scale 
that  before  I  introduced  the  planning  board 
feature  of  keeping  track  of  the  work  I 
often  found  myself  lost  in  a  maze  of  de- 
tail." 

Mr.  Connell  glanced  up  at  his  board. 
"There  is  always  the  chance  of  introducing 
too  much  'system'  into  the  management  of 
an  ofliice.  I  have  seen  examples  of  it  fre- 
quently. What  I  mean  is  that  one  is  apt  to 
spend  on  systematizing  more  money  than  is 
justified  by  the  results  obtained.  Now  this 
planning  board  is  nothing  more  than  a 
large  sheet  of  paper  and  a  handful  of  pins 
which  you  can  buy  at  any  stationery  store. 
One  of  my  young  engineers,  receiving 
$82.50  a  month,  keeps  the  board  up  to  date 
by  spending  less  than  15  min.  every  morn- 
ing changing  the  positions  of  the  pins  ac- 
cording to  the  developments  of  the  previous 
day.  The  whole  scheme  is  simplicity  it- 
self." 

Every  Color  Has  a  Meaning 

The  planning  board  is  the  dominant  fea- 
ture of  the  chief  engineer's  office.  As  you 
enter  the  door  you  face  it — an  8  x  10-ft. 
map,  framed  and  hung  on  the  wall  with  a 
row  of  concealed  electric  lights  at  its  upper 
edge,  following  the  lighting  scheme  in  an 
art  gallery.  Every  street  in  the  city  is 
shown  by  name  on  the  map  and  is  colored 
to  indicate  the  type  of  paving.  The  sym- 
bols used  are  as  follows:  Unimproved 
roads,  yellow;  asphalt,  blue;  asphalt  block, 
blue  with  black  bands;  concrete  or  grano- 
lithic, green;  vitrified  brick,  red;  slag  block, 
red  with  black  bands;  granite  block,  purple; 
cobble  or  rubble,  orange ;  macadam,  brown ; 


bituminous  macadam,  gray;  wood  block, 
black  cross-hatching. 

New  paving  is  indicated  by  a  dash  line 
of  the  color  corresponding  to  the  kind  of 
material  used.  This  line  is  placed  along- 
side of,  and  parallel  to,  the  color  area  be- 
tween the  curb  lines  so  that  it  may  be  read- 
ily distinguished.  Obviously  if  the  dash 
line  were  marked  on  the  center  line  of  the 
street  the  colors  would  merge  and  nothing 
would  be  shown,  so  that  it  is  offset  for 
emphasis.  The  ends  of  the  dash  line  indi- 
cate the  limits  of  the  work  authorized. 

Pins  of  various  kinds  indicate  the  status 
of  the  city's  paving  work.  On  the  chief 
engineer's  board  a  large,  white-headed  pin 
means  that  a  contract  has  been  awarded 
and  executed.  When  work  starts  the  white 
pin  is  replaced  by  a  red  one.  Large  blue 
pins  indicate  work  in  progress  by  municipal 
forces  and  a  large  black  pin  is  used  as  a 
"trouble  marker." 

Pins  Classify  Work 

Pins  with  small,  colored  heads  are  em- 
ployed for  the  detailed  classification  of 
authorized  work.  The  following  are  the 
symbols  for  the  pin  markers :  Green,  grad- 
ing; red,  paving;  blue,  repaving;  white, 
surfacing;  brown,  resurfacing;  light  blue, 
extensive  repairs  by  municipal  forces; 
gray,  dust  layer  treatment;  yellow,  bi- 
tuminous surface  treatment;  yellow  with 
red  dot,  surface  treatment  urgent;  yellow 
with  white  dot,  material  ordered;  yellow 
with  black  dot,  material  delivered;  small 
black-headed  pin,  ordinance  pending;  dark 
green,  park,  boulevard  and  special  construc- 
tion ;  large  yellow  pin,  outstanding  "tickler" 
(referring  to  reminder  in  letter  files 
scheduled  for  attention  on  a  specific  date). 

Visible  Index  Supplements  Map 

Of  course,  such  information  as  dates, 
sums  of  money  spent,  etc.,  cannot  be  shown 
on  the  planning  board,  but  this  information 
is  available  in  a  cabinet  alongside  the  map. 
The  cabinet  contains  a  visible  card  index. 
The  cards,  as  shown  in  the  accompanying 
illustrations,  are  filed  alphabetically,  by 
streets,  and  instead  of  being  in  boxes  are 
arranged  on  vertical  metal  leaves  which 
can  be  turned  like  the  pages  of  a  book. 
The  cards  indicate  the  proposed  work  and 
work  in  progress.  Samples  of  the  cards  are 
.shown  herewith.  When  in  position  on  the 
vertical  leaves  the  top  line  of  every  card 
in  the  filing  system  is  visible,  and  it  is  a 
simple  matter  if,  for  example,  information 
on  Chestnut  Street  is  wanted,  to  turn  to  the 
C's  in  the  index  and  pick  out  the  card  deal- 
ing with  the  section  under  consideration. 
This  filing  device  was  supplied  by  the  Index 
Visible  Company  of  New  Haven,  Conn. 

Unbalanced  Work 

A  very  important  feature  of  the  planning 
board  is  its  disclosure  of  what  might  be 
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Planning  Board  Gives  Composite  Picture  of  Paving  Status  in  All  Sections  of  Philadelphia 

by  Means  of  8  x  10- Foot  City  Map  and  Colored  Pins 

Type  of  Paving  on  Every  Street  Indicated  by  Colors — Pins  of  Various  Sizes  and  Colors  Show  Where  Improvements  Are  Needed 

and  Progress  of  Work  Under  Contract — Locations  of  Pins 
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tenned  "unbalanced  work" — giving  one 
section  of  the  city  more  than  its  fair  share 
of  improved  streets  to  the  neglect  of  an- 
other. Mr.  Connell  illustrates  this  very 
clearly.  "See  that  bunch  of  red  pins  at  the 
center  of  the  map,"  he  says,  "and  then 
notice  this  mass  of  white  pins  near  the 
lower  right-hand  comer.  The  red  means 
that  work  is  under  way,  while  the  white 


The  planning  board  in  the  office  of  the 
chief  engineer  is  not  the  only  one  in  use  by 
the  Philadelphia  Highway  Bureau.  Each 
division  and  district  engineer  has  a  similar 
board  differing  from  the  one  at  head- 
quarters in  that  they  give  more  detailed  in- 
formation than  the  chief's  board.  How- 
ever, the  general  principle  is  the  same  and 
the  colors  and  shapes  of  the  marking  pins 


b 


VISIBLE  INDE.\  CARDS  ARE  CARRIED  ON  VERTICAL  LEAVES  AND  CONTAIN   DETAILED  DATA  ON 
PAVING   WORK,   SUPPLEMENTING   INFORMATION  SUPPLIED  BY  PLANNING  BOARD 


shows  that  contracts  have  been  authorized 
and  nothing  further  done.  Manifestly  the 
work  is  not  justly  distributed,  but  this  con- 
dition is  the  result  of  being  dependent  upon 
the  old  method  of  record-keeping,  however 
thorough  it  may  be,  and  I  didn't  realize  this 
state  of  affairs  existed  until  I  started  the 
planning  board.  It  is  explained  by  the 
fact  that  a  live  business  men's  association 
is  constantly  at  work  for  good  pavements 
in  the  area  marked  by  red  pins,  while  the 
people  in  the  white  area  are  not  organized 
to  look  after  their  own  interests  so  effective- 
ly. It  is  our  job  here,  however,  to  show  no 
favoritism  and  from  now  on  the  planning 
board  will  enable  us  to  serve  all  sections  of 
town  impartially." 


are   standardized   throughout   the   depart- 
ment. 

Instructions  for  District  Engineers 

Here  are  some  of  the  planning  board  in- 
structions as  to  the  colors  of  pins  issued  to 
all  district  engineers: 

Large  red  pin,  a  definite  location  in  a 
dangerous  condition,  requiring  immediate 
attention.  Small  red  pin,  a  definite  location 
requiring  attention  as  soon  as  economically 
possible.  Black  pin,  a  definite  location 
where  repairs  are  desirable,  but  not  neces- 
sary. Light  blue  pin,  a  street  or  road  re- 
quiring general,  but  not  extensive,  repairs. 
Dark  blue  pin,  a  street  or  road  requiring 
extensive  repairs.     Green  pin,  a  street  or 


VISIBLE  INDEX  IS  CONTAINED  IN  SMALL  CAB- 
INET NEAR  PLANNING  BOARD 

road  requiring  repaying  or  resurfacing. 
Light  green  pin,  a  street  or  road  requiring 
repaying  or  resurfacing  which  has  been 
recommended  to  be  placed  under  contract 
(this  pin  should  always  be  placed  beside  a 
dark  green  pin).  Large  dark  green  pin,  a 
street  or  road  which  the  main  office  is  plac- 
ing, or  has  placed,  under  contract,  or  on 
which  contract  work  is  being  carried  on. 

The  following  two  additional  pins  are 
used  in  connection  with  country  road  work : 
Lavender  pin,  a  road  requiring  general  at- 
tention on  shoulders  and  gutters,  but  not 
requiring  patching.  Amber  pin,  a  road  re- 
quiring surface  treatment. 

All  locations  reported  on  patrol  or  police 
reports  or  reported  by  complaint  or  other- 
wise are  scrutinized  and  turned  over  to  the 
man  operating  the  planning  board,  and  the 
location  pinned.  When  finally  repaired  it 
is  noted  on  the  records  and  the  pin  re- 
moved. Streets  requiring  general  or  ex- 
tensive repairs  or  repaying  are  handled  in 
the  same  manner. 

Route   Sheets   Prepared 

The  man  operating  the  board  in  each  dis- 
trict is  the  man  who  is  detailed  to  take  gen- 
eral charge  of  the  paving  gangs,  and  it  is 
his  daily  duty  to  formulate,  from  the  plan- 
ning board,  route  sheets  for  each  gang 
operating  in  the  district.  Great  care  is  ex- 
ercised in  making  out  these  route  sheets  to 
see  that  the  locations  are  as  close  together 
as  possible  and  also  that  they  include  the 
greatest  possible  number  of  locations  where 
early  attention  is  desirable,  or  which  have 
been  marked  with  the  red  pins. 

Philadelphia's  planning  board  scheme  has 
been    in   service   since    last    August,    long 
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enough  to  demonstrate  that  it  is  an  efficient 
method  of  handling  one  of  the  big  problems 
of  large-scale  highway  department  admin- 
istration. It  has  not  yet  reached  its  ulti- 
mate development  and  minor  improvements 
are  constantly  suggesting,  themselves.  The 
board  is  an  outgrowth  of  a  realization  on 
the  part  of  Chief  Engineer  Connell  that 
the  running  of  a  highway  department  is 
a  business  enterprise  and,  if  the  work  is  to 
be  well  done,  methods  of  giving  the  chief 
executive  immediate  control  over  the  opera- 
tions under  his  direction,  such  as  would  be 
adopted  in  a  big  industrial  establishment, 
must  be  followed  in  the  efficient  adminis- 
tration of  public  work. 


New  Method  Renders  Wooden  Shin- 
gles Fire  Retardant 

A  METHOD  for  rendering  wooden 
shingles  fire  retardant  has  been  devel- 
oped at  the  Forest  Products  Laboratory, 
Madison,  Wis.,  in  an  experimental  way. 
The  method  consists  essentially  in  treating 
the  air-dried  shingles  with  a  solution  of 
borax  in  water.  The  shingles  are  then  kiln 
dried  to  about  10  per  cent  moisture  and  a 
second  treatment  with  a  zinc-chloride  solu- 
tion is  applied.  The  shingles  are  again  dried 
and  are  then  ready  for  use.  The  solutions 
must  be  applied  under  heavy  pressure,  and 
retorts  capable  of  withstanding  high  pres- 
sure are  necessary,  together  with  pressure 
pumps,  measuring  tanks  and  other  com- 
paratively expensive  equipment.  There- 
fore the  method  cannot  be  used  except 
where  large  quantities  are  being  treated. 

Theoretically,  the  process  depends  upon 
the  formation  of  an  insoluble  salt,  namely, 
sodium  borate,  by  the  zinc  chloride  and 
the  borax.  This  salt  is  practically  insoluble 
in  water,  and  fuses  when  highly  heated, 
coating  the  cell  walls  and  rendering  them 
resistant  to  fire.  It  has  been  found  that 
shingles  treated  by  this  method  and  soaked 
in  running  water  for  two  weeks  still  retain 
their  fire-resistant  properties. 

The  treated  shingles  when  subjected  to 
strong  heat  will  burn,  but  they  will  not 
burn  with  a  flame.  They  therefore,  prevent 
spreading  of  fire  from  one  part  of  the  roof 
to  another  by  falling  firebrands. 

The  process  has  been  developed  in  an  ex- 
perimental way  only,  and  thus  far  no 
shingles  treated  by  this  method  are  being 
placed  on  the  market. 


FIG.  6 — HAND  MIXING — LAYERED  MATERIALS  IN  BED  IN   LEFT-HAND  VIEW — CUTTING  DOWN 

WITH    HOSE   AND   SHOVELS   IN   RIGHT 

Moving  Pictures'Show  Need  for  Better  Practice 
in  Delivering  Concrete  to  Forms 

Second  of  Three  Articles  on  Better  Concrete — Abuses 
Common   in   the  Handling   of  Sloppy  Wet  Mixtures 


By  NATHAN 

Consulting  Concrete 

Copyright,  1915.  by 

[iw  tke  first  article  of  this  series,  pub- 
lished last  week,  some  considerations  were 
presented  in  regard  to  the  essentials  con- 
cretes must  possess  to  be  strong  and  last- 
ing, together  with  a  discussion  of  the  in- 
fluence that  reduced  time,  brought  about  by 
competitive  bidding,  has  had  on  the  mixing 
of  the  raw  materials  which  are  to  form  the 
concrete.  An  analysis  of  the  operations 
in  a  mixer,  by  means  of  motion-picture 
studies,  was  also  made,  various  undesira^ 
ble  and  inefficient  actions  being  pointed 
out  and  suggestions  made  for  increased  me- 
chanical efficiency  as  a  means  of  bettering 
the  product,  without  proportionate  increase 
of  cost.  In  this  article  a  like  analysis  of 
hand  mixing  and  of  transportation  to  and 
placement  in  the  forms  will  be  made,  the 
several  operations  being  considered  both 
from  the  economic  and  the  quality  stand- 
points.— Editor.  ] 


C.  JOHNSON 
Engineer,  New  York 
Nathan  C.  Johnson 

HAND  mixing,  as  commonly  practised, 
has  most  of  the  bad  elements  of  ma- 
chine mixing,  with  additional  uncertainty 
as  to  the  incorporation  of  materials.  One 
method  of  hand  mixing  in  particular,  char- 
acteristic of  certain  construction  in  New 
York  City,  requires  only  a  pile  of  gravel,  a 
pile  of  sand  and  a  bag  or  two  of  cement, 
placed  near  the  funneled  opening  of  a  ver- 
tical chute  leading  to  the  forms.  Men  with 
shovels  throw  now  one,  now  another  of 
these  materials  into  the  funnel,  while  a 
man  with  a  hose  runs  water  on  them.  Good 
or  bad,  sloppy  wet  or  bone  dry,  all  cement 
or  no  cement,  the  concrete  goes  into  the 
forms,  fills  them  and  is  paid  for.  The  won- 
der is  not  that  such  concrete  is  sometimes 
poor,  but  rather  that  it  stands  up  at  all. 
It  is  to  be  granted  that  the  mixing  cost  is 
low  with  such  methods;  not  only  is  it  re- 
duced by  the  brief  time  required,  but  there 
is  no  overhead  cost  for  machinery.  How- 
ever, it  is  so  haphazard  as  to  result  as  to 


PIG.  7 — MOTION  PICTURE  CAMERA  SHOWS    HOW    MATERIALS    SEGREGATE    WHILE    BEING  CARRIED  TO  FORMS 

Left — Liquid  on  top  carries  laitance  and  dirt  with  It.     Center — Lighter  sand   and  some  cement  come  next.     Right — Heavy  stone  and  almost  no  cement  or 

sand  last ;  must  of ter  be  scraped  out  with  shovel. 
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be  beyond  the  pale  of  intelligent  approval. 

In  other  hand-mixing  operations  the 
work  is  more  carefully  done.  Experimental 
observation,  together  with  the  use  of  the 
moving-picture  camera,  indicates  that  the 
best  of  hand  mixing  can  bring  about  as 
thorough  an  incorporation  of  materials  as 
does  the  usual  machine  mixing,  and  even 
better  than  does  such  machine  mixing  as 
permits  the  materials  to  pass  through  the 
drum  without  any  adequate  interval  be- 
tween charge  and  discharge. 

In  one  of  these  better  classes  of  hand- 
mixing  operations  it  is  customary  to  spread 
the  raw  materials  in  more  or  less  even 
layers,  the  final  bed  being  about  a  foot  in 
thickness,  as  in  Fig.  6,  left-hand  view. 
These  layered  materials  are  then  cut  down 
with  shovels,  while  the  hose  is  played  on 
the  mass,  as  in  the  right-hand  view.  Fig.  6. 
This  "mix"  is  then  shoveled  directly  into 
concrete  barrows  and  taken  to  the  forms. 
Viewing  the  character  of  results  obtained 


FIG.     8a — CONCRETE     SPILLS     FROM     BARROW 
INTO    FORMS;    FIRST    THE    LIQUID    IN    A 
RUSH,  THEN  HEAVY  PORTIONS  MORE 
SLOWLY 

in  this  way,  some  portions  showing  bare 
aggregate  with  no  cement,  and  others  sloppy 
wet,  but  with  no  stone  and  an  indefinite  pro- 
portion of  sand,  what  the  poorer  methods 
of  hand  mixing  must  produce  is  not  hard 
to  conjecture. 

Dumping  into  Forms 

Remembering  the  almost  unavoidable 
lack  of  initial  incorporation  due  to  such 
inadequate  methods  as  the  foregoing, 
whether  machine  mixing  or  hand  mixing; 
and  remembering  further  the  sloppy  con- 
sistency that  is  customarily  favored,  par- 
ticularly in  reinforced-concrete  construc- 
tion, without  production  of  heavy-bodied 
grout,  it  is  of  interest  to  examine  the  be- 
havior of  concretes  after  mixing,  during  the 
several  operations  before  they  reach  their 
final  position  and  solidify. 

It  becomes  of  importance,  then,  to  observe 


to  see  if  proper  relations  are  maintained. 
In  Fig.  7  is  shown  in  composite  photograph 
this  operation  as  caught  by  the  motion- 
picture  camera.  It  is  noticed  that  the 
liquid  top  goes  first  into  the  forms,  carry- 


FIG.    8b — DUMPING   BEING   DONE   FROM    CON- 
VENIENT   runways;    HEAVY    MATERIALS 
ARE    PILED   UP    AT   THESE   POINTS 

ing  with  it  the  dirt  and  scum  and  light 
particles  called  "laitance."  A  poor  bond, 
these,  yet  they  are  going  first  into  the 
forms,  where  they  will  coat  the  concrete  last 


FIG.    8D — DEEP    WATER    POOLS    KOKMEU 


FIG.   8C — WATER   AND    LIGHTER    PORTIONS    OF 

CEMENT,   LEAVING   STONE   NEARLY   BARE, 

HAVE   RUN    TO   LOWEST   PARTS   OF 

FORM 

not,  however,  attest  the  correctness  of  this 
supposition;  nor  even  if  it  were  correct 
would  it  overcome  this  coating  action,  par- 
ticularly if  concrete  previously  deposited 
has  set. 

After  this  first  rush  of  dirty  fluid,  comes 
the  gray  of  the  finer  cement  and  sand,  in  a 
sort  of  soup  that  constantly  thickens  with 
increasing  quantities  of  coarser  cement  and 
sand  as  the  pouring  goes  on.  Next  comes 
the  heavier  sand  and  finer  stone,  sometimes 
washed  nearly  clean  of  cement;  and  at  the 
bottom  of  the  barrow  lies  the  heavier  stone, 
which,  refusing  to  flow,  has  to  be  scraped 


poured.  It  is  often  argued  that  "averag- 
ing," or  automatic,  even  di.stribution  of 
closely  .so  simple  a  process  as  the  dumping  overlying  through  lower  strata  occurs  by 
of  a  barrow-load  of  concrete  into  the  forms,     gravity.    Field  concretes  when  sectioned  do 


FIG.     8e — pools     may     be     SCOOPED     UP 
HANDS    OF    MAN    WITH    HOE 


BY 
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FIG.     9 — EXTREMELY     WET     CONCRETE     GOING 
INTO   BEAMS    AND   ROOF    SLABS    OF 
REINFORCED  BUILDING 

out  with  shovels.  All  this  is  done  in  a  few 
seconds — not  more  than  a  minute  after  the 
mixture  was  delivered  by  the  mixer,  for  the 
cost  of  placing  must  be  kept  low — yet  the 
materials  have  become  almost  completely 
separated.  A  little  more  time,  as  in  a 
longer  haul  to  the  forms,  and  this  separa- 
tion, or  "segregation"  might  be  complete. 

But  what  of  the  mass  in  the  forms? 
How  does  it  lie — in  layers,  as  it  went  down  ? 
What  of  its  endurance?  And  what  of  its 
strength?  Is  careful  design  useless?  Or 
is  the  concrete  being  used  in  such  bulk, 
regardless  of  initial  cost  or  actual  possibil- 
ities, that  nothing  would  matter,  save 
almost  total  lack  of  cement?  The  answer  is 
that  consciously  or  unconsciously,  "Every- 
body's Doing  It,"  and  is  "getting  away 
with  it";  and  if  Luck  turns  thumbs  down 
and  if  something  happens  in  the  far-off 
"Future,  there  are  so  many  inanimate  things 
that  can  be  blamed  when  the  time  comes 
that  the  risk  is  held  to  be  negligible  and 
unworthy  of  consideration  compared  to 
present  profits. 

If  the  practices  illustrated  above  occurred 
only  in  isolated  and  infrequent  instances 
they  would  have  little  bearing  on  the  gen- 
eral quality  and  endurance  of  concretes. 
Unfortunately,  however,  they  are  all  too 
prevalent ;  and  although  their  impropriety  is 
recognized  when  pointed  out,  they  are  yet  of 
general  daily  occurrence  and  will  continue 
so  until  more  general  understanding  is  had 
of  their  economic  fallacy.  When  this 
understanding  becomes  general,  such  pro- 
cedure in  the  manufacture  and  placing  of 
concrete  will  be  no  more  tolerated,  by 
owner,  engineer  or  contractor,  than  would 
the  distribution  of  fire-producing  chemicals 
throughout  the  structure  of  an  inflammable 
building.  Under  certain  favorable  condi- 
tions the  two  might  prove  equally  potent  for 
trouble  and  damage. 

Materials  Segregated 

The  preceding  discussion  and  the  photo- 
graphs of  Fig.  7  covered  the  dumping  of 


the  concrete  into  the  forms,  viewing  that 
operation  from  the  outside.  Fig.  8  shows 
the  concluding  phases  of  this  operation, 
viewed  within  the  forms,  as  the  concrete  is 
received  from  the  barrow  and  settles  into 
final  position.  Although  the  time  interval 
shown  in  the  few  pictures  of  each  section 
of  this  illustration  is  very  brief,  in  the  first 
section  may  yet  be  seen  a  marked  slacken- 
ing of  the  flow  from  the  barrow  as  the  more 
liquid  pdrtions  pass  off  in  the  first  rush, 
leaving  the  slow-flowing,  heavier  particles 
behind  through  segregation.  The  same 
first  rush  of  liquid  and  slackening  as  the 
solid  materials  passed  over^  was  observed 
in  the  pouring  from  the  barrow  in  Fig.  7. 
But  as  this  delivery  to  forms  continues 
certain  features  of  the  received  mass  be- 
come prominent.  It  is  natural,  in  order  to 
keep  down  the  placing  cost  per  yard,  that 
as  few  temporary  structures  as  possible 
should  be  built.  For  this  reason  ojje  or 
two  runways  only  per  section  of  form  are 
provided  for  the  barrows;  and  this  neces- 
sarily results  in  a  heaping  of  materials  at 
points  adjacent,  with  less  materials  at  other 
portions  of  the  forms,  which  are  left  as  low 
spots.  But  since,  for  economy  of  time,  this 
concrete  has  been  mixed  not  more  than  22 
sec;  since  it  is  sloppy  wet,  in  accordance 
with  tacitly  approved  procedure;  and  since 
it  has  become  segregated,  or  separated,  be- 
cause the  heavy-bodied,  sustaining  cement 
grout  possible  of  production  with  adequate 
incorporation  of  cement  and  water  was  not 
produced  in  the  initial  mixing,  the  lighter 
portions — water,  cement  and  light  sand — 
run  off  the  piled-up  portions  directly  below 
the  barrow  runways  and  into  the  lower 
places.  But  in  doing  this  these  valuable  and 
necessary  materials  leave  bare  stone  piles 
behind  them,  while  they  themselves  form 
knee-deep  pools  of  uncertain  composition 
and  questionable  final  value,  which  the  man 
hoeing  the  heavier  materials  down  toward 
them  is  perhaps  obliging  enough  to  scoop 
up  with  his  hands,  in  order  to  show  it  as 
wholly  fluid. 


But  what  of  the  endurance  of  this  con- 
crete? Is  it,  or  can  it  become,  through  sub- 
sequent "averaging,"  sufficiently  uniform 
in  composition  to  meet  the  stresses  for 
which  it  was  designed,  unless,  as  was  before 
pointed  out,  it  has  been  provided  in  such 
bulk,  regardless  of  first  cost,  that  there  is 
really  no  design  operative  which  is  worthy 
of  the  name?  And,  should  this  concrete  be 
subject  to  water  action,  will  it  be  found 
sufficiently  impervious  to  prevent  percola- 


FIG.      10 — shrinkage     cracks     CAUSED 
EVAPORATION    OF   EXCESS    WATER 


BY 


tion,  solution  and  disintegration,  even 
though  its  surface  defects  be  covered,  ac- 
cording to  custom,  by  floating  after  the 
forms  are  stripped?  And  if  it  should  fail, 
shall  the  cement  be  blamed,  or  the  aggre- 
gate? Even  though  it  were  granted,  for 
the  sake  of  argument,  that  less  than  first- 
grade  materials  were  used,  the  abuses  of 
making  and  placing,  brought  about  by  the 
false  economy  of  ruthless  speed,  are  too 
glaring  in  this  case  to  make  either  cement 
or  aggregate  the  scapegoat. 

The  ultimate  loss,  however,  falls  on  the 


FIG.    11 — UNMAGNIFIED    PHOTOGRAPH    SHOWING    WATER    VOID    WITH     .MUD    OR    LAITANCE 
AND   SHRINKAGE    CRACKS    IN    CONCRETE    FROM    DEFECTIVE   STRUCTURE 
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owner.  Cement  is  a  wonderful  servant, 
standing  much  abuse.  Trouble  will  prob- 
ably be  some  time  in  coming  and  by  then 
the  contractor  will  be  paid  and  away.  Nor 
has  there  been  any  moral  obtu.seness  on  the 
part  of  the  latter.  He  has  done  his  work 
probably  as  well  as  he  knew  how,  in  full  ac- 
cordance with  average  practice,  and  as  care- 
fully as  his  bid  rate-per-yard  has  permitted 
with  the  making  of  a  reasonable  and  fair 
profit. 

Obviously,  the  remedy  lies  first  of  all  in 
better  understanding  of  concretes,  not  on 
the  part  of  those  whose  knowledge  is  be- 
yond question,  but  on  the  part  of  the  great 
army  of  every-day  workers,  on  whom  de- 
pendence must  so  largely  rest.  If  improved 
methods  of  mixing  can  be  produced  which 
will  secure  better  results  without  increased 
cost  the  problem  is  much  simplified,  but  if 
this  cannot  be  accomplished,  there  will  have 
to  be  an  economic  readjustment  all  along 
the  line,  with  the  securing  of  better  quality 
concrete  and  a  proportionate  recompense  to 
the  owner  in  the  quality  and  endurance  of 
the  structure  he  has  purchased. 

Passing  mention  has  been  made  to  the 
sloppy  wetness  of  the  average  concrete.  The 
evils  of  old-fashioned  dry  concretes,  tamped 
into  place,  are  usually  cited  in  support  of 
the  use  of  sloppy  mixtures,  as  well  as  the 
greater  convenience  of  the  latter.  It  is  cer- 
tainly to  be  granted  that  very  wet  concretes 
are  easier  to  mix  and  to  place  than  are  dry 
concretes,  particularly  in  reinforced  work, 
where  the  mixture  has  to  flow  into  odd  cor- 
ners and  maintain  close  contact  with  irregu- 
lar shapes  of  steel.  This  applies  with  spe- 
cial force  in  building  construction,  where 
the  various  structural  members  are  of 
small  section,  as  compared  with  other 
classes  of  concrete  work.  But  while  the 
time  cost  of  placing,  for  sloppy  concretes, 
may  be  much  lower  than  that  of  a  less 
fluid  concrete,  which  would  require  puddling 
and  longer  mixing,  it  is  by  no  means  to  be 
conceded  that  the  results  obtained  with  the 
former  are  superior  to  those  that  more  ad- 
vanced practice  produces,  or  even  that  their 
economic  features  offer  suflicient  induce- 
ment for  their  continued  use  in  the  face  of 
their  disadvantages. 

Excess  Water  Causes  Cracks 

In  Fig.  9  is  shown  an  extreme  example 
of  such  sloppy-wet  concrete  applied  in  rein- 
forced building  construction.  The  usual 
period  of  mixing  was  allowed  on  this  con- 
crete, yet  even  as  it  was  going  into  the 
forms,  segregation  was  observable,  while 
over  their  tops  and  from  their  every  joint 
poured  streams  of  water  to  form  lakes  on 
the  floor  below,  while  everj-where,  over  the 
finished  surface,  were  puddles  and  pools  of 
water  that  slowly  evaporated  in  the  sun. 

But  what  is  to  take  the  place  of  excess 
water  lost  after  the  time  of  initial  set? 
Since  it  occupied  space,  it  must,  if  lost, 
leave  a  void  behind.  And  what  of  those  dis- 
solved products  lost  with  it,  which  once  were 
part  of  that  cement,  purchased  at  such  high 
cost?  And  how  closely  related  and  knit  to- 
gether are  the  strong,  inert  particles  of 
aggregate  between  which  lay  the  lost  water, 
forcing  them  apart  by  its  presence  in  the 
mass? 

The  answer  is  seen  on  every  hand. 
Shrinkage  cracks,  such  as  those  appearing 
within  four  hours  of  placing  on  the  surface 
of  this  same  structure  and  shown  in  Fig.  10, 
together  with  a  myriad  others  not  seen, 
penetrate  the  concrete  on  every  hand,  cut- 
ting down  its  strength,  as  any  planes  of 


cleavage  must.  If  protected  by  a  moist  at- 
mosphere it  is  true  that  these  may  heal 
through  the  production  of  colloid  and  slow 
hydration  of  cement.  But  in  order  that 
form  costs  per  cubic  yard  may  be  kept  low 
it  is  customary  to  strip  forms  for  re-use 
as  soon  as  the  concrete  is  at  all  self-sus- 
taining, so  that  rapid  drying  in  the  air  in  a 
large  measure  precludes  this  possibility. 
Concrete  may  be  "good  enough  as  it  is," 
yet  there  are  few  who  would  not  rejoice  to 
see  it  bettered. 

But  lest  the  thought  occur  that  these 
statements  are  hypercritical,  in  Fig.  11  is 
shown,  full  size,  a  fractured  concrete,  taken 
at  random  from  a  massive  structure.  It 
will  be  observed  that  here  the  water  space  is 
of  very  appreciable  size  and  that  radiating 
from  the  main  fissure  are  smaller  fissures 
and  pores  of  indefinite  direction  and  depth. 
Certainly  these  pores  and  fissures,  whether 
full  of  water  or  air,  possess  no  structural 
strength.  Since  like  fissures  are  prevalent 
in  concretes  the  conclusion  is  inescapable, 
because  structures  of  concrete  stand  up  and 
are  useful,  that  general  practice  must  be 
to  use  concrete  in  enormous  bulk  at  low 
stresses,  without  regard  to  first  cost  or  sec- 
ondary losses  due  to  restricted  useful  space, 
in  order  that  those  objectionable  practices 
which  have  become  habit  may  be  followed 
undisturbed.  It  is  not  exaggeration  to  say 
from  what  is  indisputably  known  as  to  the 
possibilities  of  concrete  that  once  there  is 
secured  a  general  appreciation  of  the  un- 
fortunate results  of  improper  procedure,  and 
particularly  if  more  efficient  apparatus  is 
devised  by  which  better  procedure  wUl  be 
made  economically  possible,  that  present 
products  and  practices  will  be  looked  back 
to  as  belonging  to  the  dark  ages  of  con- 
crete. It  is  the  history  of  every  industry; 
and  the  many  able  investigators  through- 
out the  world  engaged  on  concrete  research 
are  bringing  the  time  of  realization  close  to 
hand. 

In  further  connection  with  the  use  of 
sloppy  concretes  for  the  saving  of  money,  an 
amusing  phase  of  the  situation  may  not  be 
unappreciated.  Each  bucket  of  excess  water 
in  concrete  takes  as  much  space  as  half  a 
bag  of  cement.  Two  buckets  could  replace 
a  whole  bag  of  cement  on  a  basis  of  vol- 
umes. True,  eight  extra  buckets  of  water 
per  yard  would  change  1 :2 :4  concrete  into 
1 :2i/2 :6  concrete  or  worse,  but  the  mixture 
will  probably  stick  together  pretty  well  and 
no  guarantees  of  endurance  are  asked  or 
given.  And  think  of  the  total  saving! 
Holding  out  a  sack  or  two  of  cement  per 
batch  is  rarely  or  never  thought  of  nowadays 
by  anyone.  The  gentler  and  albeit  uncon- 
scious method  of  achieving  the  same  end, 
approved  by  nearly  everyone,  is  to  aM 
water. 

[The  next  article,  which  will  appear  in 
an  early  issue,  vnll  take  up  other  phases  of 
the  problem  of  concrete  manufacture  as 
shown  by  motion-picture  studies.  Particw- 
lar  reference  unit  be  made  to  the  spouting 
of  concrete  and  its  uses  in  special  classes  of 
construction,  together  vnth  further  studies 
of  the  effect  of  excess  water  on  the  quality 
of  concrete. — Editor.] 


Skew    Abutments    Laid 
Without  a  Transit 


Out 


Prices  of  the  Materials  that  go  to  the 
making  of  dynamite  rose  from  18  to  585 
per  cent  between  July,  1914,  and  August, 
1915,  according  to  figures  compiled  by  the 
DuPont  Magazine.  The  price  of  sulphuric 
acid  has  risen  476  per  cent  to  $75  per  ton, 
while  the  price  of  saltpeter  has  risen  240 
per  cent  and  that  of  glycerin  33  per  cent. 


Wisconsin    Highway    Commission   Uses   Standard 

Plans — Sides  of  Triangles  Computed  to 

Locate  Determining  Points 

IN  MANY  PARTS  of  Wisconsin  the 
highways  follow  section  lines  closely,  and 
since  the  streams  do  not  always  flow  toward 
any  of  the  four  cardinal  points  of  the  com- 
pass, it  is  often  necessary  to  build  skewed 
bridges.  In  the  cases  of  trusses  this  com- 
plicates the  shop  work  slightly,  but  I-beam 
or  plate-girder  steel  bridges  can  be  built  on 
a  skew  without  increasing  the  shop  work 
materially. 

It  is  not  usually  possible  to  have  a  transit 
on  the  ground  to  lay  out  the  skews  and  so 
in  the  early  designs  of  the  Wisconsin  High- 
way Commission  it  was  customary  to  show 
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MEASUREMENTS     USED     IN      LAYING      OUT     A 
SKEW   WITHOUT   A   TRANSIT 

skews  by  means  of  oflfsets  from  lines  at  right 
angles  to  the  center  line.  This  method, 
however,  gave  great  opportunity  for  error 
and  a  simple  and  more  accurate  method  has 
recently  been  devised,  utilizing  instead  di- 
mensions for  three  sides  of  a  triangle. 

The  location  diagram  shown  herewith 
gives  the  distance  along  the  center  line  be- 
tween neat  work  of  the  two  abutments,  and 
these  points  are  staked  in  the  field.  The 
distances  from  these  points  to  the  points 
where  the  wings  turn  back  are  computed, 
and  these  points  may  then  be  laid  out  by 
two  measurements.  The  direction  of  the 
wings  is  given  by  right  angle  offsets  from 
a  continuation  of  the  line  of  the  face. 

The  idea  previously  explained  in  the 
Engineering  Record  of  Dec.  4,  page  688, 
has  been  utilized  in  the  preparation  of 
standard  designs  for  skewed  abutments  for 
I-beam  bridges.  Typical  drawings  have 
been  prepared,  one  for  the  case  where  the 
skew  is  right-hand  forward  and  the  other 
for  the  reverse,  and  the  zinc  etchings  and 
printed  copies  made.  These  are  used  as 
previously  explained  except  that  no  effort 
has  been  made  to  standardize  dimensions 
nor  calculate  quantities  in  advance. 


Forty  Miles  of  Concrete  Road  have 
been  laid  this  year  in  Milwaukee  County, 
Wisconsin,  outside  of  the  city  limits  of 
Milwaukee.  H.  J.  Kuelling,  county  highway 
commissioner,  states  that  this  now  gives 
nine  different  routes  complete  to  the  county 
limits.  Last  year  33  miles  of  concrete  road 
were  built.  The  percentages  of  the  various 
types  of  the  100  miles  of  improved  roads  in 
the  county  are  as  follows:  Concrete,  86  per 
cent;  sheet  asphalt,  7  per  cent;  brick  and 
sandstone  block,  2  per  cent;  tar  macadam, 
2  per  cent;  waterbound  macadam,  3  per 
cent.  Plans  for  1916  and  1917  include  a 
40-miIe  loop  around  the  city  of  Milwaukee 
connecting  the  radial  routes. 


December  11,  1915 


ENGINEERING    RECORD 


721 


Keep  the  Wheels  Turning  to  Make  Motor  Trucks 
Profitable  for  Contractors 

Hire  Best  Drivers,  Keep  Trucks  in  Good  Repair  and  Provide  for  Quick 
Loading  and  Discharging,  Says  Manager  of  Motor  Haulage  Company 


TO  KEEP  the  wheels  turning  is  the 
secret  of  making  the  motor  truck  pay 
on  contract  work,  in  the  opinion  of  Clinton 
Bretell  and  R.  H.  Matthiessen.  These  men, 
under  the  name  of  Motor  Haulage  Company, 
have  been  doing  a  paying  business  for  some 
time  in  hauling  materials  for  road  con- 
tractors and  others  in  the  vicinity  of  New 
York  City.  According  to  them,  if  teams 
are  to  be  replaced  by  motor  trucks  with 
economy  several  conditions  must  be  met. 
The  trucks  bought  must  not  only  be  good, 
but  must  be  kept  in  first-class  repair.  Only 
first-class  men  should  be  put  in  charge  of 
motor  trucks.  The  hauling  should  be  done 
over  roads  the  greater  part  of  which  are 
good  enough  for  a  speed  of  at  least  6  miles 
an  hour,  and  roads  which  permit  a  speed  of 
8  or  9  miles  an  hour  make  the  use  of  motor 
trucks  much  more  profitable.  Mechanical 
loading  and  rapid  dumping  are  almost 
necessities  if  motor  trucks  are  to  show  a 
profit  over  horses. 

Keep  Trucks  in  Good  Repair 

The  waiting  time  of  a  team  and  wagon 
seldom  amounts  to  more  than  50  cents  an 
hour.  The  waiting  time  of  a  6-ton  auto 
truck  is  seldom  less  than  $2  an  hour.  For 
this  reason,  even  discounting  the  additional 
delay  to  the  contractor's  forces  from  having 
a  larger  unit  put  out  of  service,  a  motor 
truck  soon  eats  up  all  the  profit  it  has  made 
if  it  is  allowed  to  get  in  a  condition  where 
breakdowns  are  frequent.  The  loss  due  to 
a  day's  delay,  when  there  is  work  \vaiting 
for  the  truck,  will  offset  the  price  of  new 
drive  chains,  and  the  man  who  fails  to  buy 
new  parts  when  they  are  needed  soon  pays 
more  than  their  value  in  time  lost  from 
having  his  trucks  laid  up.  Like  all  other 
machines,  when  one  part  of  a  motor  truck 
is  kept  in  service  after  it  is  badly  worn, 
other  parts  begin  to  wear  more  rapidly  than 
they  should,  and  general  breakdown  soon 
results. 

One  hundred  thousand  miles  is  not  too 
much  to  expect  of  a  well-cared-for  motor 
truck  before  upkeep  becomes  so  high  that 


it  pays  to  buy  a  new  truck.  A  good  truck, 
properly  used,  however,  should  pay  for 
itself  in  four  years  and  still  show  a  very 
fair  profit.  This  length  of  time  should  be 
used  in  figuring  depreciation.  Seven  thou- 
sand miles  may  be  expected  of  a  good  set 
of  rear  tires  when  hauling  only  on  paved 
streets,  but  for  hauling  road  materials, 
where  a  large  mileage  is  made  over  rough 
going,  5000  or  6000  miles  is  all  that  can 


DRIVER  IS  IMPORTANT  FACTOR 

be  asked.  Front  tires  should  give  consid- 
erably higher  mileage.  Drive  chains  will 
last  7000  miles  before  they  stretch  so  as  to 
wear  the  sprockets  unevenly,  and  to  cause 
frequent  broken  links.  When  this  happens 
they  should  be  replaced  at  once.  Old  chains 
need  not  be  scrapped,  but  may  be  taken 
apart  and  the  little-worn  pieces  used  in 
repairing  other  chains. 


When  a  frame  breaks,  or  a  car  is 
wrecked,  it  must  be  taken  to  the  shop. 
Nearly  all  other  repairs,  however,  can  and 
should  be  quickly  made  in  the  field  by  the 
driver.  Spare  parts,  even  to  extra  springs, 
are  kept  on  hand  by  the  Motor  Haulage 
Company  and  distributed  to  the  different 
trucks  as  needed  in  a  light  runabout.  The 
drivers  and  Mr.  Bretell  himself  watch  all 
the  trucks  closely.  At  the  first  sign  that 
a  new  part  will  be  needed,  that  part  is 
bought  and  kept  on  hand.  When  the  old 
part  wears  so  as  to  attract  attention  in 
running,  or  even  before  that,  it  is  at  once 
replaced.  These  men  have  found  that  it 
does  not  pay  to  use  parts  until  they  are 
entirely  worn  out  or  break.  The  delays  to 
operation  and  the  strain  and  wear  on  other 
parts  make  such  a  course  very  expensive  in 
the  long  run. 

Good  Drivers  a  Necessity 

The  best  drivers  to  be  had  are  considered 
a  good  investment  by  Mr.  Bretell,  and 
should  be  for  any  contractor.  These  men 
not  only  know  their  trucks  thoroughly  and 
how  to  drive  under  all  sorts  of  road  and 
traffic  conditions,  but  they  also  know  some- 
thing about  the  work  of  the  contract  on 
which  they  are  employed.  A  stupid  driver, 
who  has  not  a  rough  general  knowledge  of 
how  contract  jobs  are  worked,  nor  how  to 
handle  his  truck  so  as  to  keep  that  end  of 
the  job  going,  can  cost  a  contractor  a  great 
deal  of  money.  As  with  all  other  classes 
of  labor,  generous  dealing  with  good  drivers 
has  been  found  to  pay  well.  Men  employed 
by  the  Motor  Haulage  Company  frequently 
work  at  odd  times  and  on  Sundays  to  keep 
their  trucks  in  shape.  It  is  made  worth 
their  while  to  do  this,  and  they  do  it  gladly. 
The  result  is  contented  employees  and 
greater  efficiency. 

Roads  a  Big  Factor 

To  compete  with  the  horse,  motor  trucks 
should  make  at  least  twice  his  speed.  This 
means  that  in  going  where  a  greater  speed 
than  4  miles  per  hour  is  impossible  for  any 
vehicle,  the  horse  will  have  the  advantage. 
However,  such  places  are  becoming  rare, 
and  only  include  the  worst  conditions  under 
which  hauling  can  be  done  at  all.  A  short 
stretch  of  haul  over  subgrade  on  a  road 
job,  even  where  a  culvert  or  so  has  not 
been   placed,   does  not  make  hauling  with 


SHORT  stretches  OF  THIS  SORT  OF  ROAD  DO   NOT  BOTHER  MODERN  MOTOR  TRUCK 
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motor  trucks  unprofitable.  It  also  takes  a 
succession  of  extremely  steep  and  bad  hills 
to  put  the  modem  motor  truck  out  of 
the  race. 

Short  haub  are  less  profitable,  because  of 
the  multiplied  waiting  time  in  loading  and 
unloading.  Where  first-class  facilities  re- 
quiring stops  of  little  more  than  a  minute 
at  each  end  are  at  hand,  round-trip  hauls 
of  little  more  than  a  mile  have  been  made 
prc^table.  Loading  with  chutes  from  an 
overhead  bin,  with  a  grab  bucket,  or  with 
a  steam  shovel,  are  most  necessary,  and 
holding  a  large-capacity  truck  an  hour  or 
so  on  each  trip  to  load  it  by  hand  soon  eats 
op  all  the  saving  it  can  make.  Unloading 
should  be  done  by  dumping  the  material  in 
a  pile,  or  by  spreading  it  on  the  return 
trip.  This  last  was  done  recently  with 
economy  in  building  a  macadam  road  near 
Little  Ferry,  N.  J.,  where  trap  rock  was 


QUICK    LX)AOING   IS   ESSENTIAL 

spread.  In  this  instance  the  trucks  of  the 
Motor  Haulage  Company  not  only  replaced 
poorer  transportation,  but  eliminated  a 
large  crew  formerly  employed  in  spreading 
the  stone  by  hand.  In  spreading  stone  for 
concrete  road  work  each  truck  load  is 
dumped  separately  at  proper  distances 
along  the  subgrade. 

It  is  seldom  economical  to  drive  motor 
trucks  up  on  a  high  pile  of  material.  They 
can,  however,  be  handled  with  success  on 
dumps  unless  a  great  deal  of  sticky  ma- 
terial has  to  be  hauled  in  wet  weather: 

Type  op  Trick  Must  Suit  the  Work 

For  general  hauling  of  road  materials 
this  company  has  had  great  success  with 
6-ton  units  of  medium  weight  and  strength. 
Locomobile  and  Pierce-Arrow  trucks  have 
been  used,  holding  from  4  to  5  cu.  yd.  of 
stone  or  sand.  If  a  very  rugged  truck  is 
bought  for  use  under  severe  conditions,  its 
owner  must  remember  that  it  will  cost 
more  to  (^rate  under  good  conditions  than 
a  less  heavily  built  unit.  The  stronger 
truck  has  more  dead  weight  to  pull  around, 
and,  having  a  larger  motor,  is  not  so 
economical  of  gasoline.  The  trucks  used 
by  the  Motor  Haulage  Company  are  all 
power-dumping  with  back-tilting  bodies, 
and  have  high  removable  sides  for  hauling 
coal,  ashes  and  light  material. 

.    Two  Trucks  Replace  Ten  Teams 

On  a  State-road  contract  near  Ridgefield, 
Conn.,  from  twelve  to  fifteen  teams  were 
employed  last  summer  with  such  bad  re- 
sults that  hauling  costs  were  eating  up  the 


profits  of  the  job.  There  were  such  a  large 
number  of  units  on  the  long  haul  that  it 
was  hard  to  keep  track  of  them,  and  much 
time  was  wasted  by  the  drivers.  The 
Motor  Haulage  Company  persuaded  the  con- 
tractor to  replace  five  of  these  teams  with 
one  truck,  with  the  result  that  two  trucks 
were  soon  on  the  job  and  practically  all 
the  teams  had  been  dispensed  with,  only 
a  few  being  kept  for  very  short  hauls. 
Conditions  were  fairly  good  for  motor- 
truck service,  material  was  always  there 
when  the  contractor  needed  it,  the  truck 
drivers  were  reliable  and   on  hand  when 


wanted,  and  the  job  soon  began  to  show 
a  profit. 

The  foregoing  is  only  one  instance  of 
what  the  contractor  may  do  with  motor 
trucks.  Even  the  hauling  of  large  girders 
and  structural  steel  for  buildings  has  been 
a  view  to  the  class  of  work  required,  and 
facilities  are  to  be  had.  The  experience 
of  the  Motor  Haulage  Company  seems  to 
show  that  motor  trucks,  when  bought  with 
a  view  to  the  class  of  work  required,  and 
run  with  ordinary  good  judgment,  will 
make  money  for  contractors  in  a  wide  range 
of  operations. 


Belt  Line  Is  Proposed  as  Solution  of  Dallas 
Grade-Crossing  Problem 

By  Intercepting  Through  Business  John  F.  Wallace  Thinks  Railroad  Lines 
in  Heart  of  City  Could  Ultimately  Be  Removed  and  Replaced  by  Streets 


A  BELT  LINE  that  would  intercept  all 
of  the  railroads  that  now  run  through 
or  into  the  heart  of  the  city  of  Dallas,  Tex., 
and  carry  all  of  their  traffic,  except  per- 
haps that  of  local  industries,  around  the 
business  district,  rather  than  the  elimina- 
tion or  protection  of  the  existing  grade 
crossings,  is  the  solution  of  the  whole  Dal- 
las problem  offered  by  John  F.  Wallace, 
consulting  engineer,  of  Chicago  and  New 
York,  in  an  extensive  report  submitted 
Nov.  22  to  the  mayor  and  commissioners 
of  that  city.  He  estimates  that  to  elimi- 
nate all  of  the  existing  crossings,  except 
such  as  could  reasonably  be  closed,  would 
cost  about  $5,000,000.  In  general  it  would 
be  necessary  to  elevate  the  tracks,  depress- 
ing the  streets  only  to  a  limited  extent; 
some  of  the  railroads  occupy  city  streets 
and  would  have  to  be  carried  on  steel  ele- 
vated structures.  To  protect  all  of  the  ex- 
isting grade  crossings  by  watchmen,  gates 
and  bells,  and  capitalize  their  maintenance, 
would  cost  about  $3,200,000.  On  the  other 
hand,  by  utilizing  existing  lines  in  part, 
and  closing  the  gap  by  new  construction,  a 
belt  line  without  grade  crossings  could  be 
provided  for  about  $900,000.  For  the  time 
being  the  existing  tracks  could  be  allowed 
to  remain  to  serve  the  existing  industries, 
with  restrictions  as  to  speed  and  hours  for 
operation.  New  industries  would  be  obliged 
to  locate  in  assigned  districts,  however, 
and  ultimately  Mr.  Wallace  would  have  the 
existing  tracks  within  the  loop  removed 
and  the  rights-of-way  taken  over  by  the 
city  and  converted  into  broad  through 
streets,  of  which  the  city  is  greatly  in 
need. 

Following  is  an  abstract  of  Mr.  Wallace's 
report.  The  table  is  a  condensation  of 
voluminous  data  presented  by  Mr.  Wallace 
and  does  not  appear  in  this  form  in  the  re- 
port. Space  limitations  also  preclude  re- 
production of  more  than  bare  outlines  of 
some  of  Mr.  Wallace's  drawings. 

The  Present  Network 

Dallas,  like  most  American  cities,  has 
grown  up  without  any  well-defined  plan. 
Topographically  the  location  of  the  city 
was  accessible  from  almost  any  direction. 
Railroads  were  welcomed  as  assisting  in 
the  development  of  the  city,  and  the  rights- 
of-way  were  sought  and  secured  along  the 
lines  of  least  resistance.  The  result  is 
shown  in  Fig.  1,  in  which  it  is  seen  that 
the  railroad  lines  intersect  the  city  in  vari- 
ous directions,  and  that  there  are  in  addi- 
tion various  spurs  and  connections. 


The  Texas  &  Pacific  Railway  was  the 
first  to  enter  the  city,  and  its  location  to  a 
large  degree  fixed  the  main  retail  business 
district,  which  is  restricted  to  about  three 
streets  extending  east  and  west,  parallel  to 
this  railway.  The  wholesale  district  ex- 
tends along  the  western  end  of  the  Texas 
&  Pacific  and  somewhat  north  and  south 
of  this  line.  The  population  of  the  city 
has  increased  from  10,000  in  1880  to  110,- 
000  or  more  in  1915,  and  high-class  resi- 
dential districts  have  developed  in  almost 
all  sections  of  the  city.  Some  of  these  are 
separated  only  by  the  inferior  districts 
along  the  railroads. 

The  Individual  Roads 

The  Texas  &  Pacific  crosses  the  city  in 
an  easterly  and  westerly  direction.  For 
6000  ft.  east  from  the  Trinity  River  it  oc- 
cupies Pacific  Avenue,  along  which  are  the 
freight  houses  and  numerous  industries. 
The  main  yard  is  just  east  of  the  Houston 
&  Texas  Central  crossing.  The  Houston  & 
Texas  Central  crosses  the  city  in  a  north- 
erly and  southerly  line  about  %  mile  east 
of  the  geographical  center,  and  reaches  into 
the  heart  of  the  city  by  the  Marilla  Street 
Branch,  at  the  end  of  which  are  its  freight 
terminals.  The  main  yard  is  at  the  junc- 
tion. The  Texas  &  New  Orleans  originally 
extended  southeasterly  from  the  Texas  & 
Pacific,  but  since  the  construction  some 
years  ago  of  the  Warren  Avenue  connec- 
tion to  the  Houston  &  Texas  Central  the 
use  of  the  old  line  has  been  mostly  con- 
fined to  the  service  of  the  industries  along 
it.    The  road  has  no  local  freight  house. 

The  Gulf,  Colorado  &  Santa  Fe  is  sit- 
uated similarly  to  the  Houston  &  Texas 
Central,  crossing  the  city  outside  of  the 
business  center  and  reaching  its  local 
freight  terminals  in  the  heart  of  the  city 
by  a  spur.  Its  main  yard  is  between  the 
Houston  &  Texas  Central  and  the  Texas  & 
New  Orleans.  The  Missouri,  Kansas  & 
Texas  follows  Turtle  Creek  and  the  Trinity 
River.  Its  main  yard  and  local  facilities 
are  just  north  of  the  Texas  &  Pacific.  The 
St.  Louis  Southwestern  is  also  along  the 
river  front.  It  owns  the  Dallas  Terminal 
Railway  &  Union  Depot  Company,  which  is 
building  the  union  station.  [See  the  Engi- 
neering Record  of  Aug.  22,  1914,  page 
212.]  In  the  southerly  part  of  the  city  a 
line  of  the  terminal  company  intercepts  the 
Gulf,  Colorado  &  Santa  Fd,  the  Houston  & 
Texas  Central  and  the  Texas  &  New 
Orleans,  and  reaches  the  Texas  &  Pacific. 
The    St.    Louis    Southwestern    has    local 
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freight  terminals  east  of  the  Union  Sta- 
tion. The  Chicago,  Rock  Island  &  Gulf  has 
no  grade  crossings  in  the  city,  and  no 
terminal  facilities  of  its  own. 

Data  concerning  the  mileages  within  the 
city  limits  are  given  in  the  first  columns 
of  the  accompanying  table. 

After  a  careful  study  of  the  profiles  of 
the  various  railroads  in  the  city  and  the 


topography  of  the  adjacent  territory,  the 
conclusion  was  reached  that  the  elimina- 
tion of  the  grade  crossings  on  their  present 
locations  could  best  be  brought  about  by 
the  elevation  of  the  tracks  and  the  de- 
pression to  a  limited  extent  of  the  inter- 
secting streets,  except  in  a  few  individual 
cases  where  it  would  be  desirable  to  carry 
the  streets  over  the  railroads.     As  a  pre- 


liminary a  careful  study  was  made  of  the 
street  system  with  a  view  of  determining 
which  streets  would  be  most  desirable  to  be 
provided  with  undercrossings,  having  in 
mind  the  best  circulation  of  trafllic  between 
the  different  parts  of  the  city,  and  a  map 
was  prepared  [not  shown  in  this  abstract], 
showing  the  location  of  the  subways. 
The  same  standards  of  construction  were 
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FIG.    1 — THERE  ARE  ABOUT    160   GRADE   CROSSINGS  IN   THE  EXISTING   NETWORK   OF  THE  EIGHT  RAILROADS 
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uniformly  used.  As  all  of  the  railroads 
with  few  exceptions  penetrate  a  good  class 
of  residential  territory,  it  was  thought  de- 
sirable to  adopt  a  standard  subway  design 
that  would  offer  a  pleasing  appearance 
without  going  into  excessive  cost.  The 
tjrpe  chosen  is  of  the  unit  reinforced-con- 
crete  type,  with  underclearances  of  13'/2  ft. 
and  floor  depths  of  3VL'  ft.,  making  the  base 
of  rail  17  ft.  above  the  street  surface. 
Simple  architectural  ornamentation  is  ap- 
plied to  the  concrete. 

The  standard  for  steel  viaducts  in  the 
streets  consists  of  bents  from  36  to  50  ft. 
apart,  the  two  columns  being  40  ft.  on  cen- 
ters. Where  there  are  only  two  tracks 
these  are  carried  on  girders  connecting  the 
columns.  By  means  of  cantilevered  exten- 
sions of  these  girders  industrial  tracks  can 
be  carried,  with  room  for  platforms  be- 
tween them  and  the  main  tracks. 

A  paneled  design  of  retaining  wall  with 
plumb  face  and  no  coping  was  adopted  to 
hold  the  embankments  where  the  right-of- 
way  is  insufScient  for  natural  slopes. 

Some  of  the  Individual  Problems 

The  accompanying  table  gives  the  esti- 
mated cost  of  eliminating  the  grade  cross- 
ings on  each  of  the  individual  railroads,  to- 
gether with  a  summarj'  of  the  number  and 
kind  of  structures  involved.  Some  of  the 
individual  diflSculties  are  as  follows: 

Texas  &  Pacific. — It  is  proposed  to  carry 
the  6000  ft.  along  Pacific  Avenue  on  a  steel 
viaduct.  Along  this  structure  numerous 
industries  with  side  tracks  are  provided 
for.  In  order  to  avoid  cutting  off  several 
of  the  streets  along  the  river  it  was 
thought  necessary  to  carry  the  track  eleva- 
tion across  the  river.  The  plan  is  developed 
with  the  idea  of  carrying  the  tracks  on  the 
top  chord  of  the  existing  bridge  with  a 
slight  rearrangement  of  the  structural  de- 
tails. The  connection  with  the  Union  Sta- 
tion would  be  from  the  west  on  the  lower 
grade,  and  it  is  proposed  that  the  in- 
dustrial facilities  of  the  Texas  &  Pacific 
Railway  between  the  Union  Station  tracks 
and  Lamar  Street  be  continued  at  the  pres- 
ent level,  access  to  them  being  through  the 
north  throat  of  the  Union  Station  tracks. 
The  ocisting  freight  house  would  be  re- 
arranged to  fit  the  elevated  tracks. 

Houston  &  Texas  Central. — The  special 
diflkulties  encountered  by  this  railroad  are 
at  and  south  of  the  Texas  &  Pacific  cross- 
ing. Over  this  crossing,  from  Commerce 
to  Live  Oak  Street,  because  of  the  narrow 
right-of-way  and  the  question  of  damages, 
an  elevated  structure  was  figured.  From 
Commerce  south  to  Eakin  Street  is  the 
main  yard  of  this  road,  and  it  is  proposed 
to  maintain  this  on  its  present  grade,  with 
some  of  the  tracks  stubnended  on  the  north. 
Eakin  and  Taylor  Streets,  the  only  ones 
carried  across,  would  be  carried  on  via- 
ducts. Most  of  the  Marilla  Street  Branch 
would  be  carried  on  an  elevated  structure. 
The  existing  freight  house  would  have  to 
be  adjusted  to  the  new  level. 

Texas  &'  New  Orleans. — The  old  line  to 
the  Texas  &  Pacific  might  be  retained  at 
grade  and  operated  under  restrictions.  The 
estimates,  however,  provide  for  its  eleva- 
tion. 

Gvlf,  Colorado  &  Santa  Fe.—A  1-per 
cent  grade  beginning  at  the  east  bank  of 
the  Trinity  River  would  bring  this  line 
high  enough  to  cross  over  the  Missouri, 
Kansas  &  Texas,  and  at  Wall  Street  the 
tracks  of  the  Dallas  Terminal  Railway  & 
Union  Depot  Company  would  be  crossed  at 


MnjUQES,  EXISTING  Graob  Crossinqs  and  Estimated   Cost  to.  the  Individual  Railroads  op 

Eliminating  Tmbm 

Exlst- 
Mileage  in  City         Ine        Proposed  separated  crossings 

, » ,  grade    , * ,  {E^l- 

Maln           Total  cross-                   Sub-       Open      Street  mated 

Railroad                               line         traclcage      ings     Total       ways      steel    viaducts  cost 

Texas  A  Pacific S.70           11.80           25            23              9            14            ..  $1,250,000 

Houston  A  Texas  Central t6.74            13.81            63            49            29            18              2  1,655,000 

Texas  &  New  Orleans 2.85              3.88            12            17            17            ..            ..  443.000 

Qulf,  Colorado  &  Santa  F6 t5.98            17.82            17             21            21             ..  800.000 

Missouri,  Kansas  &  Texas 7.65            20.07            11            14            12                            2  1220,000 

•St.  Louis  Southwestern B.IO             9.80            23              8              6              1              1  307,000 

Chicago,  Rock  Island  &  Gulf 3.60  0  . .  ■ .  . .  

Total    , 35.52  77.18  141  132  94  33  5  ••$4,675,000 

•Including  Dallas  Terminal  Railway  &  Union  Depot  Company. 
tincludes  Marilla  Street  Branch,  1.32  miles  long,  leading  to  freight  terminal. 
tlncludes  down-town   branch,   2.10   miles  long,  leading  to  freight  terminal. 

lln  case  fewer  or  more  subways  are  to  be  provided  than  are  shown  on  the  plans,   $9,000  for  single 
track  and  $12,000  for  double  track  should  be  deducted  or  added  for  each  subway. 
1$394,000  for  double  track. 
••To  this  should  be  added  $110,000  for  changes  to  Industries,  mainly  those  along  the  Texas  &  Paolflc. 


grade.  The  existing  yard  between  Orleans 
Street  and  the  Texas  &  New  Orleans  would 
have  to  be  elevated  to  the  same  plane  as 
the  main-line  elevation,  but  the  engine 
terminal  could  be  left  on  the  existing  level 
and  reached  from  the  elevated  line  with  a 
rather  steep  descending  grade. 

Missouri,  Kansas  &  Texas. — From  the 
south  city  line  to  the  north  line  of  the  yard 
north  of  the  Texas  &  Pacific  crossing  no 
changes  are  proposed  except  those  involved 
in  the  construction  of  the  Union  Station. 
Up  Turtle  Creek  the  line  is  on  broken  side- 
hill  and  lends  itself  to  the  construction  of 


the  necessary  subways  with  very  little 
change  in  the  track  profile  until  the  line 
leaves  the  creek,  near  Walter  Street.  Con- 
siderable study  was  given  to  this  section  of 
the  line,  which  would  be  part  of  the  belt 
line  proposed.  In  the  scheme  adopted  a 
number  of  the  streets  are  straightened,  and 
it  is  believed  that  adequate  intercommunica- 
tion is  provided  between  the  sections  of  the 
city  east  and  west  of  the  line  for  all  time 
to  come. 

From  Walter  Street  north  it  is  proposed 
to  depress  the  tracks  and  carry  them  under 
Knox  Street,  the  total  depression  at  this 
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FIG.    2 — COMPARATIVELY    LITTLE    NEW    CONSTRUCTION   IS   NEEDED  TO   FORM   A   COMPLETE 
BELT  LINE   INCLOSING   MOST  OF  THE  CITY 
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point  being  13  ft.  The  line  would  come  to 
grade  a  short  distance  south  of  the  Hous- 
ton &  Texas  Central  crossing. 

St.  Louis  Southwestern. — South  to  Cor- 
inth Street  no  changes  are  contemplated  in 
this  line  or  that  of  the  terminal  company 
other  than  those  required  incident  to  the 
construction  of  the  Union  Station.  From 
this  street  an  ascending  grade  will  bring 
the  road  to  a  crossing  with  the  Gulf,  Colo- 
rado &  Santa  Fe,  and  from  there  north  to 
Ervay  Street  the  two  roads  would  be  par- 
allel and  on  the  same  plane.  From  Ervay 
Street  north  to  the  Houston  &  Texas  Cen- 
tral the  line  occupies  Coombs  Avenue,  and 
would  have  to  be  carried  on  a  viaduct.  Be- 
yond the  Houston  &  Texas  Central  the  line 
would  cross  two  streets  and  then  come 
down  to  grade,  passing  under  the  Texas  & 
New  Orleans  and  the  Texas  &  Pacific  Rail- 
ways. Operation  over  this  part  of  the  line 
would  be  restricted  to  the  night  hours. 

$3,200,000  TO  Protect  Present  Crossings 

There  are  at  present  within  the  city  lim- 
its about  160  grade  crossings.  The  cost  of 
installing  a  set  of  crossing  gates  with  bells 
is  estimated  at  approximately  $400,  and  _if 
the  gates  were  installed  at  all  of  the  exist- 
ing crossings  they  would  require  an  ex- 
penditure of  $64,000.  The  wages  of  opera- 
tors for  these  gates,  together  with  the 
necessary  repairs,  would  represent  an  ex- 
penditure per  annum  for  each  crossing  of 
about  $1,000,  or  $160,000  in  all,  which, 
capitalized  at  5  per  cent,  would  represent 
$3,200,000.  The  capitalized  effect  of  in- 
stalling gates  and  bells  at  all  crossings 
would  therefore  be  $3,264,000.  In  practice 
it  might  be  found  that  some  of  the  cross- 
ings included  in  this  total  would  not  re- 
quire gates,  and  in  some  other  instances 
it  would  be  necessary  to  station  operators 
only  at  certain  hours  in  the  day.  These 
modifying  conditions  would  reduce  the 
total   shown   above. 

Conditions  Ideal  for  Belt  Line 

The  topography  of  the  city  and  the  loca- 
tion of  the  routes  of  entrance  of  the  vari- 
ous railroads  present  an  almost  ideal  con- 
dition for  the  construction  of  a  belt  line 
for  the  joint  use  of  all  of  the  railroads 
for  their  through  passenger  and  freight 
business  and  for  access  to  their  present  lo- 
cal freight  facilities,  which  could  continue 
to  be  operated  by  the  individual  roads  in 
their  present  locations  without  fear  of  in- 
terference with  the  development  of  the 
city. 

It  is  believed  that  the  construction  of 
such  a  belt  line  and  the  ultimate  removal 
of  tracks  within  this  loop  would  be  for  the 
best  interests  of  both  the  city  and  the  rail- 
roads. For  the  city  it  would  remove  ob- 
stacles to  harmonious  development  and 
make  possible  an  improvement  in  the  city 
plan,  which  would  be  very  desirable.  For 
the  railroads  the  construction  and  operation 
of  this  belt  line  would  solve  the  grade- 
crossing  problem  at  but  a  fraction  of  the 
expense  of  track  elevation,  and  would  for 
all  time  solve  the  problem  of  railroad  and 
industrial  development   in  the  city. 

Fig.  2  shows  a  suggested  arrangement 
for  this  belt  line.  It  is  proposed  to  use  the 
exi.sting  lines,  improved,  from  the  crossing 
of  the  Houston  &  Texas  Central  with  the 
Missouri,  Kansas  &  Texas  on  the  north  to 
the  point  at  the  south  end  of  the  city  where 
the  latter  railway  turns  to  cross  the  Trin- 
ity River,  passing  around  the  Union  Sta- 
tion.    Two  alternative  locations  are  shown 


for  new  construction  to  the  Gulf,  Colorado 
&  Santa  Fe,  the  last  of  the  lines  running 
eastward.  Suitable  wyes  would  be  con- 
structed to  each  of  the  lines  intercepted. 
The  loop  could  be  closed  by  a  short  exten- 
sion to  the  power-house  spur  of  the 
Missouri,  Kansas  &  Texas. 

Two  general  freight  yards,  A  and  B,  are 
suggested.  At  these  sites  there  is  sufficient 
area  available  for  the  development  of  fa- 
cilities equal  to  double  the  capacity  of  all  of 
the  individual  terminal  yards  of  all  of  the 
railroads  entering  the  city.  It  may  de- 
velop on  further  study  that  it  would  be 
more  desirable  for  each  of  the  railroads  to 
build  its  own  facilities  along  the  belt  line. 
In  this  event  the  best  arrangement  would 
probably  be  for  them  to  use  the  same  loca- 
tion indicated  for  the  two  general  freight 
yards.     The  precise  location  of  the  part  of 
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fig.   3 — suggested   use   of   some   of   the 
abandoned  rights-of-way 

the  belt  line  to  be  constructed  could  also 
best  be  worked  out  by  the  railroads  them- 
selves. 

In  order  to  avoid  the  crossing  of  the 
south  throat  of  the  union-station  layout  at 
grade  to  reach  the  local  freight  facilities 
along  Young  Street,  it  is  entirely  feasible 
to  separate  the  grades  of  the  freight  and 
passenger  tracks  at  this  point  by  carrying 
the  freight  tracks  under.  By  removing 
the  Marilla  Street  Branch  these  local 
freight  facilities  could  be  rearranged  to 
good  advantage. 

The  functions  of  the  present  terminal 
company  might  be  extended  to  provide  for 
the  construction  of  this  belt  line  and  the 
taking  over  of  the  necessary  trackage 
rights,  or  a  new  terminal  company  might 
be  organized  for  this  purpose,  this  terminal 
company  in  turn  to  lease  trackage  rights 
to  the  various  railroads  or  perform  a 
switching  and  terminal  service  for  them. 

Use  Present  Rights-of-Way  for  Streets 

With  a  belt  line  provided  the  question  as 
to  the  disposition  of  the  tracks  of  the  in- 
dividual railroads  inside  the  city  limits  re- 
mains to  be  disposed  of.  The  ultimate  so- 
lution would  be  the  entire  removal  of  all 
tracks  within  the  city  limits  other  than 
those  necessary  in  reaching  the  local 
freight  facilities  and  the  industries  adja- 
cent thereto.  This  would  leave  the  terri- 
tory between  the  Trinity  River  and  Akard 


Street  extending  from  the  Gulf,  Colorado 
&  Santa  Fe  on  the  south  to  Young  Street 
on  the  north,  as  well  as  the  territory  along 
the  river  in  the  vicinity  of  the  two  yards 
A  and  B,  to  be  developed  for  local  freight 
and  industrial  purposes.  Nevertheless,  in 
Dallas,  as  in  almost  any  city,  the  railroad 
situation  is  intimately  related  with  the  de- 
velopment of  the  street  plan.  The  pres- 
ence of  the  railroad  has  in  a  measure  coni 
trolled  the  nature  of  the  development,  but 
this  has  only  extended  for  a  short  distance 
on  either  side  of  the  railroad,  and  in  all 
sections  of  the  city  there  are  areas  of  good 
residential  property  separated  only  by  the 
lower-class  developments  adjacent  to  the 
railroads.  The  removal  of  these  roads 
would  ultimately  result  in  these  various 
better-class  residential  districts  expanding 
to  a  unified  whole. 

Through  Streets  Needed 

The  city  is  suffering  from  a  lack  of 
through  streets  extending  from  one  end  of 
the  city  to  the  other.  The  removal  of  the 
railroad  tracks  as  suggested  presents  great 
opportunity  for  the  taking  over  of  these 
rights-of-way  as  continuous  streets  and  the 
widening  and  development  of  them.  The 
possibilities  in  this  direction  are  indicated 
in  Fig.  3.  With  the  connecting  links 
shown  there  might  be  developed  thorough- 
fares to  all  sections  of  the  city,  these  form- 
ing a  natural  central  axis  in  the  vicinity 
of  Commerce  Street  and  the  present  line 
of  the  Houston  &  Texas  Central.  The  pos- 
sibilities are  presented  of  developing  a 
splendid  municipal  park  and  civic  center, 
extending  from  the  present  line  of  the 
Houston  &  Texas  Central  to  the  present  lo- 
cation of  the  City  Hall. 

The  attempt  to  bring  this  about  imme- 
diately would  probably  not  be  found  de- 
sirable. For  the  present  it  might  be 
preferable  to  have  an  arrangement  made 
between  the  railroads  and  the  city  which 
would  restrict  future  industrial  develop- 
ment to  the  part  of  the  city  naturally 
segregated  for  industrial  development,  and 
the  gradual  removal  of  the  existing  facili- 
ties to  this  district,  permitting  in  the 
meantime  switching  to  and  from  the  exist- 
ing industries  over  the  existing  tracks 
during  the  night  hours,  under  such  precau- 
tions as  to  speed  and  flagmen  as  would  pro- 
tect the  street  traffic  of  the  city. 


The  Total  Work  of  the  U.  S.  Reclama- 
tion Service,  completed  up  to  the  begin- 
ning of  the  present  fiscal  year,  according  to 
a  summation  prepared  by  the  service,  in- 
cludes 9592  miles  of  canals  and  ditches,  the 
excavation  of  eighty-nine  tunnels  with  an 
aggregate  length  of  more  than  25  miles,  the 
building  of  4622  bridges  with  a  total  length 
of  19  miles,  the  construction  of  82  miles 
of  railroad  and  the  erection  of  1068  build- 
ings, such  as  power  houses,  pumping  sta- 
tions, offices,  residences  and  store  houses. 
Dams  of  masonry,  earth  crib  and  rock  fill 
have  been  constructed  with  a  total  volume 
of  12,200,000  cu.  yd.  The  available  reser- 
voir capacity  at  the  time  of  the  summation 
was  approximately  6,500,000  acre-ft.,  or 
sufficient  to  cover  the  States  of  New  Jersey 
and  Delaware  to  a  depth  of  12  in.  Culverts 
built  number  5714  and  total  36  miles  in 
length.  There  are  now  in  operation  298 
miles  of  pipe  line  and  85  miles  of  flumes. 
Wagon  roads  have  been  built  to  an  aggre- 
gate length  of  784  miles,  many  of  them  in 
what  were  inaccessible  mountain  regions. 
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Test   Truck  and  Six  Trailers 
on  Long,  Steep  Grade 

Dfincoitnitioo  of  Haulage  in  Train  of  Six  Wag- 
on* Made  for  Cincinnati  Street  Cleaning 
Department 

IN  ORDER  to  test  the  practicability  of 
motor  truck  and  trailer  haulage  a 
demonstration  for  the  Street  Cleaning  De- 
partment of  Cincinnati  was  made  last  Aug- 
ust A  section  of  granite  paved  street  7000 
ft.  long,  with  a  mean  grade  of  6.2  per  cent 
and  maximum  and  minimum  grades  of  8.3 
and  1.8  per  cent  respectively,  was  chosen 
for  the  experiment.  The  six  trailers  used 
were  the  ordinary  municipal  type  of  dump 
wagon,  as  shown  in  the  picture,  and  the 
tnick  was  a  Knox  machine. 

In    making    the    demonstration    it    was 
specified  that  there  should  be  no  load  on  the 


Where  six  wagons,  loaded  with  mud, 
were  used — First  two  wagons,  11,600  lb.; 
second  two  wagons,  18,000  lb.;  third  two 
wagons,  16,070  lb. ;  total,  45,670  lb. 

Where  five  wagons  were  used — First  two 
wagons,  11,600  lb.;  second  two  wagons, 
18,000  lb.;  fifth  wagon,  8950  lb.;  total, 
38,550  lb. 

Colorado  District  Court  Rules 
Against  Luten  Patents 

Recent    Decision   by   Judge    Robert   E.    Lewis  in 

Washburn  Infringement  Suit  Denies  Validity 

of  Seven  Bridge  Reinforcement  Claims 

IN  A  DECISION  handed  down  by  Judge 
Robert  E.  Lewis  of  the  United  States  Dis- 
trict Court,  District  of  Colorado,  in  the  case 
of  Daniel  B.  Luten  vs.  George  Washburn 
and  Weld  County  for  the  infringement  of 


MOTOR   TRUCK    HAULS    TRAIN    OF    TRAILERS  UP  STEEP  GRADE  IN  CINCINNATI 


rear  wheels  of  the  tractor,  and  the  entire 
test  was  made  with  the  whole  load  trailed 
and  no  weight  on  the  tractor  platform. 
The  load  was  pulled  by  a  chain  connection 
between  the  trailer  platform  and  the 
hounds  of  the  first  trailing  wagon,  the 
chain  being  passed  under  the  rear  cross 
members  of  the  trailer  platform  and 
through  the  bearing  plate.  With  the  load 
drawn,  this  tilted  the  trailer  platform  to 
the  rear  to  the  limit  of  the  stay-chains,  but 
no  undue  strain  on  the  platform  springs 
was  apparent  at  any  time. 

In  coming  down  the  grade  the  entire  load 
was  held  back  by  the  tractor  only,  the 
brakes  on  the  trailer  not  being  set  at  any 
time.  The  tractor  was  brought  down  the 
entire  length  of  the  7000-ft.  grade  in  low 
gear.  Two  stops  were  made  at  the  hardest 
parts  of  the  grades  to  demonstrate  the  abil- 
ity of  the  tractor  to  hold  back  the  load. 
The  descent  of  the  grade  was  made  with- 
out mishap.  Both  the  jack.shaft  and  rear 
brakes  operated  satisfactorily. 

The  train  was  started  from  the  bottom 
of  the  hill,  made  the  ascent,  turned  at  the 
top  of  the  hill  without  stopping  and  re- 
turned to  the  foot  of  the  hill  with  the 
stops  noted. 

The  weights  of  the  trailers  used  are 
given  below: 


seven  bridge  patents  held  by  the  com- 
plainant, the  validity  of  the  Luten  patents 
was  denied  and  the  case  decided  in  favor  of 
the  defendants,  who  employed  Prof.  M.  S. 
Ketchum  as  technica.l  expert.  The  opinion 
was  filed  Nov.  13. 

The  decision,  which  was  filed  Nov.  13, 
1915,  after  citing  the  seven  patents  on 
which  the  suit  is  based — Nos.  852,970, 
853,183,  853,202  and  853,203  issued  in  1907; 
933,771,  issued  in  1909;  &79,776,  issued  in 
1910,  and  989,272,  issued  in  1911,  rules  out 
of  the  case,  as  of  little  weight,  all  previous 
decisions  in  favor  of  the  complainant,  main- 
ly because  they  were  made  "either  pro  con- 
fesso  or  by  agreement,  or  if  not  by  agree- 
ment, it  is  admitted  that  no  defense  was 
in  fact  made."  Then  follows  a  statement 
in  some  detail  of  the  character  of  six  of 
the  patents,  the  patent  933,771  not  being  in- 
troduced at  the  trial.  The  decision  contains 
the  following  significant  paragraphs : 

"On  consideration  of  prior  patents  and 
publications  introduced  by  the  defendants 
to  meet  the  separate  and  several  claims,  I 
am  unable  to  rid  myself  of  the  firm  belief 
and  conclusion  that  each  and  all  of  com- 
plainant's claims  were  non-patentable  at 
the  time  he  made  his  several  applications, 
and  also  at  the  two  times  prior  to  ap- 
plications when  he  claims  he  first,  within 


two  years  prior  to  such  applications, 
made  practical  use  of  the  claimed  inven- 
tions in  those  two  instances.  The  prior 
patents  as  anticipations  and  the  prior 
patents  and  publications  as  showing  the 
then  state  of  the  art  lead  to  the  clear  con- 
viction that  complainant  in  each  instance 
only  then  made  application  of  mere  mechan- 
ical knowledge  and  skill,  and  that  what  he 
did  is  in  no  sense  a  demonstration  of  in- 
ventive genius.  This  is  also  the  opinion 
of  the  defendants'  expert  witness. 

Placing  of  Steel 

"The  complainant  as  a  witness  disclaimed 
that  his  patents,  or  any  of  them,  embodied 
anything  beyond  or  more  than  placing  'the 
steel  in  a  new  way  that  produces  better 
results  in  a  more  efficient  form.  Now,  in 
a  concrete  bridge  the  greatest  efficiency  is 
always  secured  by  resisting  tension  or  pull 
with  steel  rods.  That  has  been  established 
for  half  a  century ;  not  perhaps  with  curved 
tension  members,  but  the  basic  idea  is  very 
old.     There  is  no  question  about  that.' 

"But  none  of  complainant's  patents  in  its 
specification,  including  drawings  and  in  the 
claims,  gives  any  specific  direction  as  to 
just  where  any  of  the  reinforcing  members 
should  be  placed.  This  I  suppose  would  in 
each  instance  depend  upon  the  maximum 
load  to  be  carried,  the  length  of  the  spans, 
and  other  elements  which  involve  mechanics 
only,  and  would  necessarily,  I  assume,  be 
worked  out  in  determining  the  amount  of 
compression  and  tension  under  the  estab- 
lished formula  in  statics.  In  a  general  way 
the  points  of  greatest  stress  can  be  roughly 
approximated  without  the  use  of  mathe- 
matical tables,  but  this  is  centuries  old — 
that  is,  it  is  open  to  common  observation, 
and  the  fundamental  purpose  of  reinforcing 
concrete  was  to  strengthen  the  structure  at 
these  points;  such  a  discovery  in  Luten's 
day  is  no  evidence  of  inventive  genius. 

Earlier  Patent 

"The  earliest  patent  relied  upon  in  antici- 
pation against  all  of  the  claims  is  that 
issued  to  Francois  Ccignet  in  1869  (No. 
88,547),  described  in  the  specification  as 
being  improvements  in  artificial  stone, 
monolithic  structures  and  artificial  stone 
articles,  in  which  the  second  claim  reads: 
'The  introduction,  in  the  body  of  artificial 
stones,  or  in  the  body  of  artificial  stone 
monolithic  structures,  made  of  agglom- 
erated artificial  stone  paste,  of  skeletons,  or 
metallic  frame-work,  linked  or  arranged  so 
as  to  strengthen  the  same.' 

"I  see  nothing  more  than  mechanical  skill 
in  tying  the  wings  and  abutments  together, 
the  circular  knee-brace  in  the  outer  girder 
with  a  reinforcing  member,  binding  it  to 
the  adjacent  abutment  and  girder,  and  in 
carrying  the  transverse  member  in  the  road- 
way into  the  outer  side  of  the  upper  span- 
drel or  girder  and  upward  and  over  the 
longitudinal  reinforcing  member  in  that 
girder.  In  view  of  the  Coignet  letters  and 
of  the  prior  state  of  the  art  as  evidenced 
by  his  patent  and  the  publications  intro- 
duced as  above  noted,  he  made  specific 
claim  to  a  'metallic  frame-work  linked  or 
arranged  so  as  to  strengthen  the  same.' 

"The  views  above  expressed  make  it  un- 
necessary to  consider  the  defense  of  non- 
infringement of  some  of  the  claims.  It  is 
ordered  that  the  bill  be  dismissed  at  com- 
plainant's costs." 

The  Engineering  Record  has  received 
word  from  Daniel  B.  Luten  that  the  case 
will  be  appealed. 
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$600,000  Inquiry  Finds  Electrification  Will  Not   Solve 

Chicago's  Smoke  Problem 

Expenditure    of  $275,000,000    to  Abate    22    Per    Cent    of   Visible 
Smoke  Is  Considered  Unwarranted,  but  Plan  Is  Technically  Feasible 


ELECTRIFICATION  of  all  the  railroad 
trackage  in  Chicago  is  financially  un- 
warranted to  abate  the  small  air  pollution 
of  which  the  roads  are  guilty,  although  the 
plan  is  technically  possible.  This  is  the 
conclusion  reached  as  the  result  of  the 
$600,000  investigation  begun  four  and  one- 
half  years  ago  by  a  committee  of  the  Chi- 
cago Association  of  Commerce.  The  com- 
mittee's $274,440,630  cost  estimate  is  a 
smoke  abatement  cost,  and  all  trackage 
within  the  city  limits  and  the  necessary 
mileage  outside  were  counted  in.  If  the 
idea  had  been  to  plan  an  efficient  electrifica- 
tion, it  is  pointed  out,  the  estimate  would 
have  been  different,  and,  further,  there  is 
nothing  in  the  report  to  indicate  that  the 
electrification  of  certain  roads  is  not 
feasible  and  financially  warranted. 

Dean  W.  F.  M.  Goss,  chief  engineer  of 
the  committee  after  the  death  of  Horace  E. 
Burt  in  1913,  and  previous  to  that  a  mem- 
ber of  the  committee,  has  produced  a  1177- 
page  report  covering  every  phase  of  the 
smoke  problem  and  its  relation  to  the  rail- 
roads. The  Association  of  Commerce  has 
fathered  the  investigation,  although  the 
railroads  have  paid  for  it.  The  latter  and 
the  city  each  had  four  representatives,  and 
the  association  named  the  remainder  of  the 
seventeen  members  of  the  committee. 

Realizing  that  any  adequate  abstract  of 
the  contents  would  be  impossible  of  attain- 
ment within  a  reasonable  time,  the  commit- 
tee's editor,  C.  S.  Sale,  prepared  for  the 
press  a  15,000-word  abstract  covering  the 
principal  features.  This  abstract,  further 
condensed,  is  given  below: 

Final  Conclusions 

Some  of  the  final  conclusions,  aside  from 
the  financial  ones,  are  as  follows : 

That  the  Chicago  electrification  would 
equal  the  combined  electrifications  of  the 
whole  World,  would  involve  problems  never 
heretofore  met,  and  would  be  the  first  ever 
undertaken  for  air  betterment  where 
terminals  were  adequate  from  an  operating 
viewpoint. 

That  before  the  steam  locomotive  is  elim- 
inated pollution  must  first  be  reduced  to  a 
minimum  from  the  three  more  damaging 
services,  high  pressure  steam  plants,  metal- 
lurgical and  other  manufacturing  furnaces, 
and  domestic  fires. 

That  the  steam  locomotive  stands  third 
among  smoke  producing  services,  using  but 
12  per  cent  of  the  fuel  consumed,  and  that 
its  elimination  would  reduce  the  gaseous 
pollution  of  the  air  only  5  per  cent  and  the 
solid  pollution  less  than  4  per  cent. 

That  electrification,  hydroelectric  and 
other  long-distance  transmission  being 
inapplicable,  would  add  power-house  smoke 
in  quantities  sufficient  to  offset  much  of  the 
gain  through  eliminating  locomotive  smoke. 

That  suburban  passenger  services,  such 
as  those  of  the  Illinois  Central  and  other 
roads,  produce  but  1.54  per  cent  of  the 
total  visible  smoke,  and  1.97  per  cent  of 
all  the  dust  and  cinders. 

That  electrification  will  involve  at  least 
3476.4  miles  of  track. 


That  all  smoke  regulation  in  Chicago  and 
elsewhere  has  erred  in  confining  itself  to 
the  visible  aspects  of  smoke,  whereas  the 
really  harmful  factors  are  the  invisible 
gases  and  the  solids  of  combustion,  sul- 
phurous gas  and  mineral  dust  in  particular. 

That,  despite  the  fact  that  Chicago  burns 
more  coal  annually  than  any  other  large 
city — 8  tons  per  capita  as  against  4  for 
Manchester  and  1%  for  Berlin — its  air  is 
better  than  that  of  most  large  cities,  be- 
cause of  the  better  sun,  wind  and  rain  con- 
ditions. 

That  the  loop  is  the  smokiest  district, 
with  the  stock  yards  and  South  Chicago  a 
close  second  and  third. 

That,  in  Chicago  air,  the  products  of 
combustion  constitute  only  two-thirds  of 
the  total  pollution,  the  other  third  being 
due  to  avoidable  and  unavoidable  dirt  from 
the  general  activities  of  the  city  and  from 
poor  municipal  housekeeping. 

Pure  Air  Commission  the  Remedy 

It  was  suggested  that  the  only  program 
by  which  air  pollution  may  be  reduced  to 
the  minimum  is  to  create  a  Pure  Air  Com- 
mission, the  membership  of  which  shall  be 
made  up  of  experts  whose  duties  would  be 
to  investigate  all  sources  of  air  pollution, 
to  determine,  by  experiment  or  otherwise, 
the  most  effective  means  for  mitigating  or 
eliminating  such  pollution,  and  that,  so  far 
as  practicable,  it  be  invested  with  power  to 
enforce  obedience  to  its  decisions. 

That  no  materials  shall  be  employed  in 
paving,  without  the  consent  of  the  commis- 
sion, to  the  end  that  dust-creating  pave- 
ments may  be  abolished. 

That  the  paving  and  cleaning  of  alleys 
and  other  highways  shall  be  subject  to  the 
supervision  of  the  commission. 

That  the  commission  shall  have  power  to 
require  that  the  vsTecking  and  erection  of 
buildings  shall  proceed  by  methods  which 
will  protect  the  air  from  all  unnecessary 
pollution. 

That  the  commission  shall  have  the 
power  to  require  roofs  to  be  cleaned  and 
other  minor  sources  of  air  pollution  to  be 
abated. 

That  new  installations  of  boiler  and 
other  furnaces  be  permitted  only  as  li- 
censed by  the  commission,  which  shall  have 
power,  under  reasonable  rules  to  determine 
the  character  of  the  installations. 

That  the  commission  be  charged  with 
the  duty  of  investigating  present  practice 
in  the  construction  and  operation  of  do- 
mestic furnaces,  with  a  view  to  so  perfect- 
ing such  practice  that  fuels  now  used  may 
be  burned  without  objectionable  air  pollu- 
tion, or  to  so  changing  the  character  of 
present  fuels  as  to  accomplish  the  same 
result. 

That  the  commission  be  charged  with  the 
duty  of  investigating  the  construction  and 
operation  of  metallurgical  and  high  pres" 
sure  steam  boiler  furnaces,  with  a  view  to 
eliminating,  so  far  as  practicable,  the  air 
pollution  for  which  such  furnaces  are  re- 
sponsible, and  that  it  formulate  and  enforce 
regulations    under    which    such    furnaces 


shall  hereafter  be  constructed  and  oper- 
ated. 

That  the  commission  be  charged  with 
the  duty  of  investigating  the  pollution  of 
the  air  by  railroad  locomotives,  by  steam 
boats  and  by  other  transportation  agencies 
making  use  of  movable  engines,  of  devising 
methods  of  abating  air  pollution  from  these 
sources,  and  of  enforcing  such  provisions 
for  the  suppression  of  air  pollution  as  may 
be  found  necessary. 

It  is  not  the  opinion  that  radical  action 
should  be  expected  of  the  Pure  Air  Co'fti- 
mission,  or  that  action  involving  abandon- 
ment of  the  use  of  Illinois  and  Indiana  coal 
is  either  advisable  or  practicable,  or  that 
action  involving  the  general  abandonment 
or  rebuilding  of  existing  boiler  or  heating 
plants,  either  stationary  or  portable,  is  ad- 
visable or  practicable,  or  that  the  imme- 
diate or  general  electrification  of  railroads 
for  the  purpose  of  eliminating  their  part 
in  air  pollution  is  under  present  conditions 
advisable  or  practicable,  but  that  all  efforts 
to  improve  existing  conditions  shall  be  car- 
ried on  with  due  regard  to  the  responsibil- 
ity of  each  of  the  fuel  consuming  services 
for  their  contribution  to  the  pollution  of 
the  atmosphere,  and  that  such  changes  as 
may  be  determined  upon  may  be  gradually 
made,  with  due  regard  to  financial  and  me- 
chanical difficulties. 

Total  Electrification  Financially  Im- 
practicable 

As  regards  the  financial  practicability  of 
electrification  the  committee  submits  these 
findings : 

(1)  The  complete  electrification  of  the 
railroad  terminals  of  Chicago  as  a  better- 
ment to  be  brought  about  by  the  railroads 
through  the  investment  of  free  capital  is, 
under  present-day  conditions,  financially 
impracticable. 

(2)  Any  procedure  designed  to  bring 
about  the  complete  electrification  of  Chi- 
cago's railroad  terminals  which  is  based 
upon  a  financial  program  involving  munici- 
pal co-operation  is,  under  present-day  con- 
ditions, impracticable. 

(3)  Any  procedure  designed  to  bring 
about  the  complete  electrification  of  Chi- 
cago's railroad  terminals  which  is  based 
upon  the  application  of  an  arbitrary  to 
the  traffic  of  Chicago  will  constitute  a  tax 
which  must  be  borne  by  the  business  in- 
terests of  the  city.  The  practicability  of 
such  a  tax  is  a  matter  which  has  not  been 
studied  by  the  committee. 

(4)  The  preceding  conclusions  apply  to 
the  complete  electrification  of  Chicago's 
railroad  terminals.  The  financial  practica- 
bility, under  present-day  conditions,  of 
electrification  as  it  might  be  applied  to  in- 
dividual roads  or  to  a  single  service  of  indi- 
vidual roads,  is  a  matter  which  has  not 
been  investigated  by  the  committee  and 
concerning  which  no  opinion  is  expressed. 

(5)  The  credit  of  the  individual  rail- 
roads, the  properties  of  which  make  up  the 
Chicago  railroad  terminals,  differs  greatly. 
Some  have  high  credit  and  could  secure 
funds  for  almost  any  project  which  their 
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managements  might  care  to  propose;  oth- 
ers must  prove  the  profitable  character  of 
a  particular  project  before  underwriters 
would  consider  the  placement  of  their  se- 
curities; others  would  find  it  difficult  to 
borrow  on  reasonable  terms  even  if  the. 
particular  project  for  which  the  funds  are 
sought  promises  some  return ;  and  still  oth- 
ers are  in  the  hands  of  receivers,  their  ad- 
ministrative function  being  performed  by 
the  courts.  These  facts  cannot  be  over- 
looked in  estimating  what  portion  of  the 
potential  credit  of  the  railroads  is  available 
for  the  purpose  of  electrification. 

(6)  Certain  railroads  making  up  the  Chi- 
cago terminals  operate  entirely  within  the 
prescribed  zone,  while  for  others  the  great 
predominance  of  trafiic  lies  outside  the 
terminal  limits.  There  is  more  to  this  con- 
trast than  is  implied  by  the  fact  that  some 
of  the  roads  involved  are  switching  roads 
iriiile  others  are  long-haul  freight  and 
passenger  roads.  Complete  electrification, 
from  a  financial  point  of  view,  would  affect 
but  a  relatively  small  part  of  the  fixed  in- 
vestments of  some  roads,  while  for  others 
it  would  require  practically  the  rebuilding 
of  the  property. 

(7)  Electrification  is  a  matter  which 
may  present  greater  advantages  in  connec- 
tion with  certain  classes  of  service  than 
with  other  classes  of  service;  for  example, 
the  electrification  of  a  railroad  having  a 
large  suburban  business  would  be  more  ef- 
fective in  developing  opinion  favorable  to 
the  railroad  concerned  than  the  electrifica- 
tion of  a  road  the  activities  of  which  are 
wholly  those  of  freight  switching  yards.  A 
few  only  depend  upon  passenger  traffic 
within  the  city  limits  for  any  considerable 
amount  of  their  revenue.  A  larger  number 
derive  passenger  revenue  within  the  termi- 
nals from  the  movement  of  through  pass- 
engers only ;  while  other  roads  perform  lit- 
tle passenger  service  or  no  passenger  serv- 
ice at  all. 

(8)  The  extent  to  which  individual  rail- 
roads have  recently  made  large  capital  ex- 
penditures for  terminal  improvements, 
track  elevation  and  enlargement  of  facili- 
ties in  Chicago,  and  the  extent  to  which 
they  are  committed  to  further  expenditure 
for  these  purposes,  must  have  a  material 
bearing  on  their  ability  to  make  expendi- 
tures for  new  projects. 

The  committee  holds  that  the  city  might 
weU  be  expected  to  share  in  the  burden  of 
electrification,  seeing  that  it  would  be  un- 
dertaken for  the  public  benefit,  but  a 
perusal  of  court  decisions  shows  that  this 
is  impossible. 

Overhead  Contact  System  Believed  Best 

Notwithstanding  the  engineering  difficul- 
ties that  would  have  to  be  overcome  in  elec- 
trifying the  terminals,  the  committee  be- 
lieves that  these  difficulties  can  be  sur- 
mounted. Its  work  leads  it  to  the  conclu- 
sion that  the  only  feasible  means  of  elec- 
trification will  be  by  the  overhead  contact 
system  or  trolley.  Great  obstacles  exist  to 
the  installation  of  any  system,  but  it  is 
believed  the  trolley  wire  more  nearly  meets 
all  demands  than  the  third  rail.  The  com- 
mittee states  its  conclusions  as  follows: 

1.  A  limited  mileage  of  track  in  Chicago 
(approximately  1  per  cent  of  the  total) 
cannot  be  equipped  with  any  system  of  con- 
tact. The  electrification  of  this  is  not 
technically  feasible. 

2.  While  the  third-rail  system  of  contact 
might  be  extensively  used  in  Chicago,  there 
•re,  at  intervals  throughout  a  considerable 


percentage  of  the  total  trackage,  conditions 
which  would  make  difficult  the  use  of  this 
form  of  contact.  The  third  rail  is  applied 
with  difficulty  wherever  special  track  work 
abounds,  where  street  and  railroad  cross- 
ings occur  at  frequent  intervals,  and  in 
switching  yards.  In  locations  where  em- 
ployees must  be  between  or  must  cross 
tracks,  as  in  freight  yards,  it  constitutes 
a  physical  obstruction  which  is  highly  ob- 
jectionable. For  these  reasons  the  third 
rail  is  not  considered  feasible  for  general 
use  in  the  Chicago  terminals. 

3.  The  facts  developed  show  that  any 
form  of  overhead  contact  which  can  be 
placed  high  enough  above  the  rail  to  give 
the  clearance  necessary  to  permit  men  to 
ride  and  perform  necessary  duties  on  the 
tops  of  freight  cars,  is  not  objectionable 
from  a  technical  point  of  view.  The  ap- 
plication of  an  overhead  contact  system  to 


the  terminals  of  Chicago,  will,  however,  re- 
quire the  contact  wire  to  be  lowered  in 
many  places  in.  order  that  it  may  pass  un- 
der structures  presenting  minimum  clear- 
ance. The  great  number  of  points  at 
which  the  contact  wire  must  be  lowered 
will  require  the  installation  of  many  warn- 
ing devices,  or  the  enforcement  of  rigid 
rules  governing  the  presence  of  trainmen 
on  tops  of  cars. 

Smoke  Map 

The  study  of  atmospheric  pollution  car- 
ried on  by  the  committee  is  said  to  be  by 
far  the  most  extensive  and  scientific  ever 
attempted.  One  of  the  exhibits  produced  is 
a  smoke  map  of  the  area  under  investiga- 
tion. This  covers  Zone  A,  which  includes 
all  the  territory  within  the  city  limits,  and 
Zone  B,  which  includes  adjoining  territory 
from  Gary   on   the   south,   through   Ham- 
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mond,  Whiting  and  East  Chicago,  on 
around  through  the  large  railroad  yards  at 
Godfrey,  Proviso,  Clearing  and  Dolton,  to 
the  lake  north  of  Evanston.  This  map 
shows  just  what  part  each  district  plays 
in  smoke  production.  All  the  figures,  both 
on  smoke  and  on  electrification,  are  for  the 
year  1912. 

The  total  annual  per  capita  consumption 
of  coal  in  1912  in  the  city  limits  was  7.7 
tons.  In  Zone  B,  outside  the  limits,  it  was 
13.7  tons.  The  average  for  the  two  zones 
was  8.3  tons.  The  average  square-mile 
consumption  of  coal  within  the  city  limits 
was  10,797  tons  for  steam  locomotives  as 
against  79,436  tons  for  all  other  services 
combined. 

In  the  industrial  centers  and  the  heavily 
populated  districts  the  steam  locomotive 
coal  consumption  and  smoke  production  is 
small  when  compared  with  the  total  volume 
for  all  sources.  In  outlying  districts  where 
the  population  is  small  and  where  there  is 
no  grouping  of  industries,  the  steam  loco- 
motive sometimes  becomes  the  greatest 
smoke  producer. 

In  only  four  out  of  the  twenty-seven  dis- 
tricts do  steam  locomotives  use  more  than 
half  the  total  fuel  consumed,  and  these  dis- 
tricts are  sparsely  populated  and  have  very 
limited  smoke  producing  services  other 
than  smoke  from  residence  chimneys. 

For  the  purpose  of  its  investigation  the 
committee  considered  smoke  in  the  follow- 
ing aspects:  Visible  smoke,  solids  in 
smoke,  gases  in  smoke.  Smoke,  in  each  of 
its  phases,  was  found  to  have  undesirable 
features.  Smoke  from  each  service  was 
found  to  have  a  definite  relation  to  the  total 
volume  of  smoke  pollution,  both  as  to 
quantity  and  as  to  particular  features  of 
pollution.  In  order  to  ascertain  which 
services  produced  the  visible  smoke,  the 
solids  of  smoke  and  the  gases  of  smoke,  and 
in  what  proportion  11,976  observations 
were  made  of  locomotive  smoke,  1241  high 
pressure  smoke  stacks  were  put  under  ob- 
servation, 2801  low  pressure  stacks  and 
280  stacks  of  metallurgical  and  other  fur- 
naces. 

The  following  table  shows  the  results  of 
these  observations: 
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Fallacy  of  Visible  Smoke  as  Air  Pollu- 
tion Indicator 

A  significant  fact  disclosed  by  the  re- 
searches of  the  committee  is  that  which 
emphasizes  the  relatively  great  importance 
of  the  solid  constituents  of  smoke.  Hither- 
to most  discussions  concerning  smoke,  and 
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practically  all  measures  designed  to  show 
the  extent  of  atmospheric  pollution  result- 
ing from  it,  have  dealt  only  with  its  cloud 
effects.  It  now  appears  that  the  cloud  ef- 
fects are  of  secondary  importance,  as  com- 
pared with  effects  produced  by  the  soot  and 
dust  of  smoke.  The  problem  of  smoke 
abatement,  therefore,  as  viewed  in  the 
light  of  the  committee's  disclosure,  is  not 
entirely  or  largely  a  problem  of  suppress- 
ing visible  smoke,  but  is  one  of  suppress- 
ing the  shower  of  soot,  dust  and  cinders 
constantly  falling  from  a  smoke-polluted 
atmosphere. 

Smoke  arising  from  solid  fuels  was 
found  to  be  never  free  from  such  solids. 
The  amount  of  solids  discharged  has  no  di- 
rect relation  to  visibility.  A  stack  may  ap- 
pear smokeless  to  the  eye,  it  is  said,  and 
yet  be  the  source  of  a  heavy  discharge  of 
dust.  The  adoption  of  anthracite  coal  or 
of  coke  as  a  fuel,  the  committee  asserts, 
will  serve  to  make  stack  discharges  in- 
visible but  will  not  eliminate  the  dust  dis- 
charge. 

Owing  to  the  finely  divided  state  of  the 
solids  emitted  in  the  smoke  of  high-pres- 
sure steam  stationary  power  and  heating 
plants,  says  the  report,  the  resulting  pollu- 
tion may  be  regarded  as  affecting  wide 
areas,  since  such  materials  are  easily  car- 
ried by  the  wind  and  air  currents.  Chem- 
ical analyses  of  the  solid  materials  emitted 
in  the  smoke  of  high  pressure  steam  sta- 
tionary power  and  heating  plants  indicate 
that  the  discharges  contain  60  per  cent  of 


ash,  33  per  cent  of  combustible  carbon  or 
particles  of  unconsumed  fuel,  4  per  cent 
of  sooty  materials  condensed  from  the 
distillates  of  fuel,  and  3  per  cent  of 
sulphur. 

It  has  been  estimated  that  within  the 
city  of  Chicago  there  are  approximately 
17,000  high-pressure  (10  lb.  or  more) 
steam  boilers,  served  by  not  less  than 
11,000  smokestacks  and  more  than  11,000 
low-pressure  steam  boilers. 

There  are  also  several  hundred  thousands 
domestic  heating  furnaces  and  stoves  in 
houses  and  stores.  In  point  of  number  of 
establishments,  therefore,  the  service  in- 
cluded by  the  classification  "low  pressure 
steam  and  other  stationary  heating  plants" 
is  many  times  larger  than  any  other  service 
considered  in  the  committee's  investigation. 

Smoke  Contributed  by  Engines 

The  following  is  a  summing  up  of  the 
contribution  of  locomotives,  in  various  serv- 
ices, to  the  smoke  nuisance: 

Locomotives  engaged  in  suburban  passen- 
ger service  contribute  1.54  per  cent  of  the 
total  visible  smoke,  1.97  per  cent  of  the 
total  dust  and  cinders  of  smoke,  and  0.74 
per  cent  of  the  total  polluting  gases  of 
smoke  discharged  annually  into  the  atmos- 
phere of  Chicago.  Similar  percentages  for 
other  services  follow: 

Locomotives  engaged  in  through  passen- 
ger service  contribute  2.07  per  cent,  1.80 
per  cent,  and  0.89  per  cent  respectively. 

Locomotives    engaged    in    all    passenger 
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services  combined,  including  suburban  pas- 
senger, through  passenger  and  passenger 
transfer,  contribute  3.80  per  cent,  3.81  per 
cent  and  1.73  per  cent  respectively. 

Locomotives  engaged  in  road  freight 
service  contribute  2.01  per  cent,  1.18  per 
cent  and  0.66  per  cent  respectively. 

Locomotives  engaged  in  yard  freight 
service  contribute  10.25  per  cent,  1.73  per 
cent  and  5.17  per  cent. 

Locomotives  engaged  in  all  freight  serv- 
ices, including  road  freight,  yard  freight 
and  freight  transfer  services,  contribute 
16.85  per  cent,  3.34  per  cent  and  7.57  per 
cent. 

No  SuBSTmrres  for  Steam  Satisfactory 

As  a  preliminar>'  to  its  study  of  electrifi- 
cation for  Chicago  steam  roads  the  com- 
mittee made  an  investigation  into  other 
methods  of  conducting  transportation.  It 
had  been  hoped  that  some  type  of  self-pro- 
pelling motor  might  be  found,  and  the  dan- 
ger, engineering  difficulty  and  expense  of 
electrification  be  avoided.  But  this  hope 
was  not  justified. 

While  it  was  found  that  progress  had 
been  made  in  adapting  the  gasoline  engine 
to  the  requirements  of  light  or  special  rail- 
road service,  the  power  requirements  of 
Jieavj'  and  diversified  traffic,  it  is  stated,  are 
still  beyond  the  gasoline-driven  unit.  The 
Diesel  oil-burning  marine  engine  has  the 
power  but  neither  type  is  self-starting,  an 
imperative  requirement  for  switching  work. 
A  new  Diesel  experimental  locomotive  was 
examined  in  Switzerland.  Much  had  been 
hoped  from  it,  but  the  inventor  himself  was 
doubtful  of  its  success  in  such  heavy  yard 
switching  work  as  would  be  required  here 
And  to  limit  its  future  to  light  express  work 
with  constant  speeds  and  infrequent  stops. 

Much,  also,  had  been  hoped  from  the  stor- 
age battery,  but  it  was  found  to  lack  power, 
to  be  too  expensive  and  to  share,  with  elec- 
trification, the  disadvantage  of  producing 
power  house  smoke.  The  internal  combus- 
tion motors  are  also  smoke  producing  and 
are  regarded  as  adding  a  new  hazard  of 
operation  through  their  fuel  tanks.  Com- 
pressed air  and  hot  water  motors  were 
found  impractical,  but  their  use  is  sug- 
gested on  those  sections  of  Chicago  track 
that  cannot  be  electrified. 

"There  is  available  at  this  time,"  says 
the  report,  "no  form  of  locomotive  carrying 
its  own  power  capable  of  handling  the  traf- 
fic of  the  Chicago  railroad  terminals,  which 
.could  be  substituted  for  the  steam  locomo- 
tive, and  there  is  no  prospect  of  the  imme- 
4liate  development  of  any  such  locomotive." 

Central  Power  Plant 

"The  electric  operation  of  Chicago's  rail- 
road terminals  must  depend  upon  the  exist- 
ence and  operation  of  a  steam-driven 
electric  generating  station.  The  conclu.<;ion 
has  been  reached  that  a  single  power- 
station,  located  near  the  south  branch  of 
the  Chicago  River  in  the  vicinity  of  Ash- 
land Avenue,  would  satisfactorily  meet  all 
requirements.  The  load  center,  under  the 
plan  of  electrification  as  already  defined, 
falls  within  the  limits  of  the  Union  Stock 
Yards.  The  location  indicated  is  not  far 
from  this  point  and  is  such  as  satisfies 
other  requirements  of  the  problem." 

The  committee  finds  that  steam  locomo- 
tives, in  1912,  consumed  within  the  city 
2,099,044  tons  of  coal  and .  that,  for  the 
single  central  power  station,  807,762  tons 
would  be  required,  the  net  saving  being 
1,291^82  tons. 


The  committee  finds  that  it  would  make 
no  practical  difference  whether  the  roads 
manufactured  their  own  electric  power  or 
purchased  it  from  public-service  corpora- 
tions. 

Mileage 

The  committee's  plan  contemplates  the 
electrification  of  all  track  within  the  city 
limits  and  the  conclusion  of  electrified  track- 
age on  each  railroad  as  close  outside  the 
city  limits  as  is  practical.  The  mileage  in- 
volved by  this  conception  may  be  sum- 
marized as  follows : 


Miles 

1.  Main  track 1,475.59 

2.  Yard  track    1,456.64 

3.  Industrial  track  owned  by  railroads....       277.19 

4.  Industrial  track  owned  by  industries.  . . .       229.72 

5.  Industrial    track,    railroad    repair    track 

and  shop  track  so  located  in  streets 
at  grade,  in  buildings  or  under  struc- 
tures employed  In  industrial  processes 
as  to  require  some  type  of  self-pro- 
pelling motor    37.26 


Total     3,476.40 


While  in  general  the  committee  decided 
to  terminate  electrification  at  the  first  con- 
venient point  outside  the  city  limits,  this 
could  not  be  accomplished  on  certain  roads 
which  conduct  a  suburban  passenger  serv- 
ice. It  would  be  impracticable,  according  to 
the  findings  of  the  committee,  to  operate 
these  frequent  suburban  trains  part  way  by 
electricity  and  part  way  by  steam.  It  has 
hence  been  decided  that  certain  lines  must 
be  partially  electrified  beyond  the  limit  of 
complete  electrification,  to  the  terminals  of 
the  suburban  service.  Through  passenger 
and  all  freight  trains  are  to  be  operated  by 
steam  on  the  partially  electrified  extensions, 
which  will  be  for  use  only  by  multiple-unit 
suburban  trains,  resembling  "h"  trains,  but 
of  heavier  construction. 

Systems  of  Electric  Traction 

As  yet  no  system  of  electric  traction  has 
been  developed,  the  committee  finds,  which 
can  be  accepted  as  standard  for  all  condi- 
tions on  all  railroads.  If  it  were  decided 
to  proceed  at  once  with  the  electrification 
of  the  Chicago  terminals,  it  would  be  diffi- 
cult for  any  group  of  men,  the  committee 
believes,  to  choose  a  system  which  would  not 
be  criticised  by  other  men  as  able  as  those 
upon  whom  the  choice  of  the  system  de- 
veloped. 

The  system  selected  for  Chicago,  it  is 
pointed  out,  must  be  suitable  not  only  for 
passenger  terminals  and  through  line  work 
but  also  for  yard  switching  and  transfer 
work.  It  must  be  applicable  to  the  require- 
ments of  railroads  having  a  heavy  subur- 
ban traffic,  and  also  to  those  roads  conduct- 
ing freight  yard  and  switching  service.  It 
must  not  only  be  satisfactory  in  its  appli- 
cation to  the  terminal  portion  of  a  trunk 
line  railroad,  but  it  must  lend  itself  to  an 
indefinite  extension  of  the  limits  of  electrifi- 
cation over  other  and  adjoining  portions  of 
the  road. 

Obviously,  the  report  adds,  the  project 
must  be  regarded  as  too  important  to  per- 
mit of  the  introduction  of  methods  in  any 
way  questionable,  or  of  a  type  of  construc- 
tion of  untried  value.  Furthermore,  it  is 
not  permissible  to  consider  any  methods 
which  might  serve  to  tide  over  a  temporary 
condition  anticipating  the  later  selection  of 
a  permanent  and  stable  system. 

The  committee,  after  obtaining  complete 
engineering  data  on  these  three  systems 
selected  the  third  as  cheapest  and  most  de- 
sirable: 


1.  Third  rail  contact,  direct  current  at 
600  volts. 

2.  Overhead  contact,  direct  current  at 
2400  volts. 

3.  Overhead  contact,  single-phase  current 
at  11,000  volts. 

The  third-rail  system  was  given  up  as  the 
least  practical  of  the  three,  because  of  the 
difficulties  to  be  met.  Not  only  would  the 
presence  of  the  third  rail  be  a  danger  to 
employees  in  the  yards  and  make  necessary 
a  large  amount  of  reconstruction,  but  there 
would  be  trouble  in  operating  trains,  owing 
to  the  large  number  of  gaps  in  the  third 
rail  due  to  switches,  street  intersections  and 
other  such  obstructions. 

The  difficulties  of  trolley  installation 
would  also  be  great,  but  less,  it  is  believed, 
than  those  attending  the  use  of  the  third 
rail.  The  great  trouble  found  is  with  low 
bridges  and  other  structures  over  the 
tracks. 

Within  the  area  of  investigation  there 
are  492  permanent  structures  which  fail  to 
have  sufficient  clearance  over  tracks  to  allow 
the  installation  of  the  overhead  conductor 
at  the  desired  height  of  24  ft.  2  in.  Of 
these  obstructions,  221  cannot  be  changed 
without  great  inconvenience  and  expense 
both  to  the  city  and  to  the  railroads.  'There 
are  385  structures  which  have  clearances 
of  less  than  25  ft.;  163  of  these  interfer- 
ences can  be  changed  to  provide  the  desired 
clearance,  but  not  without  material  expense, 
and  222  cannot  be  changed  without  great 
inconvenience  and  expense.  There  are  sev- 
enty of  these  structures  which  have  less 
than  the  minimum  clearance  of  16  ft.  6  in. 
permissible  where  trainmen  are  excluded 
from  tops  of  cars.  The  conclusion  follows 
that  a  sufficient  clearance  to  permit  em- 
ployees to  ride  on  tops  of  cars  cannot  be 
obtained  throughout  the  Chicago  terminals. 

The  adoption  of  the  overhead  contact 
(trolley)  system  would  permit  the  use  of 
either  a  high  voltage  direct  current  or  an 
alternating  current  of  much  higher  voltage. 
The  use  of  the  first  would  result  in  damage 
to  property  by  electrolysis.  The  use  of  the 
second  would  "kill"  telephone  and  telegraph 
wires  adjacent  to  the  tracks,  through  in- 
ductive interference.  Both  conditions  could 
be  remedied,  though  with  difficulty  and  at 
considerable  expense. 

Precipitated  Costs 

Following  the  work  of  the  committee,  a 
number  of  the  Chicago  railroads  have  made 
a  study  of  the  cost  which  would  be  imposed 
upon  them  in  excess  of  those  set  forth  by 
the  committee.  Eight  of  these  railroads 
have  filed  with  the  committee  the  results  of 
their  investigations.  The  excess  costs,  in- 
cluding costs  due  to  extension  of  the  plan 
and  precipitated  costs,  in  per  cent  of  those 
which  are  covered  by  the  committee's  esti- 
mates were  54.07  per  cent.  The  committee's 
estimates  of  the  net  cost  of  electrification 
for  all  the  roads  of  Chicago  total  $178,127,- 
280.  Therefore,  carrying  forward  the  same 
ratio,  the  committee  finds  that  the  total 
added  and  precipitated  costs  for  all  the 
railroads  would  amount  to  $96,313,400. 

For  example,  in  fixing  the  limits  to  be 
observed  by  the  Chicago,  Burlington  & 
Quincy  Railroad,  the  committee  has  speci- 
fied complete  electrification  to  a  point  6.8 
miles  (Hawthorne)  beyond  the  boundaries 
of  the  city,  and  partial  electrification  to  pro- 
vide for  suburban  service  only  to  a  point 
which  is  21.3  miles  (Downers  Grove)  from 
the  city  terminal.  In  reviewing  the  work 
of  the  committee,  the  officers  of  this  road 
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have  reached  the  conclusion  that  if  they 
were  required  to  electrify,  it  would  be  nec- 
essary to  provide  for  the  electric  operation 
of  freight  service  to  a  point  33.4  miles 
(Eola)  from  Chicago  and  for  suburban 
service  to  a  point  37.4  miles  (Aurora) 
from  the  city  terminal. 

By  far  the  most  important  factor  in  this 
list  of  indeterminate  costs  is  that  of  ter- 
minal rearrangement  and  improvement. 
The  city's  terminals  have  grown  up  with- 
out preconceived  plan,  additional  facilities 
being  added  now  and  then  at  points  farther 
out  as  the  expansion  of  business  and  of  the 
city  dictated.  Many  of  these  changes  might 
not  become  imperative  for  a  decade,  but  un- 
der electrification  would  have  to  be  made 
at  once.  Track  elevations  would  be  extensive 
in  order  to  avoid  grade  crossings  with  trol- 
ley lines.  Signal  systems  that  are  now 
somewhat  out  of  date,  but  might  be  con- 
tinued in  operation  for  a  number  of  years, 
will  have  to  be  altered  and  it  is  probable 
many  roads  will  decide  to  put  in  entirely 
new  systems. 

According  to  figures  from  the  Michigan 
Central  these  additional  costs — not  included 
in  the  committee's  estimate — would  amount 
to  $5,000,000.  The  Burlington  places  its 
additional  costs  at  $2,501,080.  The  Chi- 
cago &  Alton  would,  according  to  the  esti- 
mates of  its  engineers,  have  to  spend  an 
additional  $820,000,  the  Illinois  Central  sev- 
eral millions,  and  the  Chicago  &  Western 
Indiana  $10,000,000,  which  would  otherwise 
be  strung  along  through  a  series  of  years. 
The  North  Western,  which  has  made  com- 
plete estimates,  paralleling  these  of  the 
committee,  figures  its  total  costs  would  be 
30  per  cent  more  than  those  of  the  com- 
mittee's report. 

On  the  staff  of  the  committee  under  Dean 
Goss  were  L.  H.  Evans,  terminal  engineer; 
Hugh  Pattison,  electrical  engineer;  Theo. 
H.  Curtis,  mechanical  engineer;  James 
Walker,  assistant  engineer;  Gibbs  &  Hill, 
consulting  electrical  engineers;  George  R. 
Henderson,  consulting  mechanical  engineer, 
and  W.  M.  Whitenton,  operating  engineer. 
Judge  Jesse  Holdom  was  chairman  of  the 
committee. 
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Making  Motor  Truck  Pay  on  Short  Hauls 

Efficiency  Test  of  Motor  Truck  on  Short  Haul  Work  Produces  Record  of  384 
Tons  Hauled  in  8  Hours— What  a  Cartage  Company  Is  Doing  in  Its  City  Work 


California  Has  Sanitary  Bureau 

A  SANITARY  engineering  bureau  in 
California  was  established  by  the  recent 
Legislature,  which  appropriated  $30,000  for 
its  maintenance.  The  new  bureau  will  act 
under  the  State  board  of  health  and  will  in- 
clude among  its  duties  the  examination  of 
all  water-supply  systems  having  more  than 
200  service  connections.  All  such  systems 
require  a  permit  from  the  Board  of  Health, 
application  for  which  must  be  accompanied 
by  a  full  description  of  the  works,  including 
all  sanitary  conditions.  The  State  board 
may  make  such  investigation  as  it  con- 
siders necessary  and  must  give  a  permit  if 
the  water  is  found  to  be  pure.  It  shall  deny 
the  permit  if  the  water  is  unsafe,  but  in 
such  a  case  may  grant  a  temporary  and  re- 
vocable permit  under  such  restrictions  and 
conditions  as  may  be  specified  in  order  that 
time  may  be  given  for  investigation  and  the 
installation  of  a  safer  supply.  Such  condi- 
tions imposed,  might  include  chlorination. 


The  Diagram  for  E-50  Shears  and 
Moments  in  the  Engineering  Record  of 
Nov.  20,  page  633,  should  be  corrected  by 
changing  the  unit  given  on  the  left  for  the 
ordinates  of  the  maximum  moment  diagram 
to  read  "thousands  of  foot  pounds"  instead 
of  "thousand  pounds." 


TO  test  the  efficiency  of  motor  trucks  on 
short-haul  work  a  Chicago  teaming  con- 
tractor sublet  his  teaming  contract  to  the 
Arrow  Motor  Cartage  Company  at  40  cents 
a  yard,  the  prevailing  team  rate  in  Chicago 
on  hauls  of  less  than  1  mile.  The  data 
given  herewith  apply  to  the  performance  of 
the  latter  company's  motor  trucks  and  show 
how  a  5-ton  Pierce-Arrow  machine  made 
sixty-four  1-mile  trips,  hauling  384  tons  of 
gravel  and  sand  in  a  little  less  than  8  hr. 

Conditions  Encountered 

The  motor  truck's  task  consisted  in  fur- 
nishing a  continuous  supply  of  materials 
for  a  section  of  concrete  road  on  Western 
Avenue  %  mile  long.  Paralleling  Western 
Avenue  and  one  block  west  of  it  are  the 
team  tracks  of  the  Baltimore  &  Ohio  Rail- 
way, from  which  the  materials  were  hauled, 
extending  one  block  south  of  the  south 
limit  of  the  work.  Western  Avenue  is 
traversed  by  a  double-track  street  car  line. 
As  only  one  concrete  mixer  was  assigned 
to  the  work  the  two  roadway  sections  were 
handled  separately,  the  work  progressing 
up  one  side  and  down  the  other. 

The  mixer,  of  course,  was  always  a  little 
in  advance  of  the  newly  laid  base,  while 
the  storage  piles  of  gravel  and  sand  were 
placed  still  farther  ahead.  A  fixed  route 
for  the  motor  truck  was  quickly  decided 
upon  and  followed  throughout  the  day. 
After  receiving  its  load  at  the  team  track 
it  proceeded  north  to  the  end  of  the  rail- 
road yard,  then  east  to  Western  Avenue  and 
north  on  the  street  car  tracks  to  the  point 
of  dumping. 

Quick  Loading  Method 

At  the  team  track  the  truck  was  loaded 
directly  from  the  railroad  cars  by  Lee 
loaders.  Each  loader  consists  of  a  collapsi- 
ble steel  framework  mounted  on  wheels, 
which  is  placed  alongside  the  car  to  be 
unloaded.  On  top  of  this  standard  is  car- 
ried a  large  sheet  metal  bucket,  which  is 
tipped  toward  the  car  while  being  loaded 
and  away  from  it  while  being  dumped.  In 
unloading  a  car  one  loader  is  placed  along- 
side it  at  each  end,  so  that  the  shovelers  in- 
side the  car  work  from  the  ends  toward 
the  center.  In  some  cases  three  loaders  are 
used.  It  is  estimated  that  ordinarily  three 
good  shovelers  can  fill  a  2-yd.  loader  in  16 
min.,  each  man  having  a  capacity  for  han- 
dling 25  cu.  yd.  in  10  hr.  When  the  car  is 
about  half  empty  the  loaders  are  moved 
toward  the  center  of  the  car,  the  two  shovel- 
ing crews  still  remaining  on  their  respective 
sides  of  the  central  pile  of  material. 

The  Loading  Sequence 

On  the  day  in  question,  when  384  tons 
were  handled,  a  crew  of  sixteen  shovelers 
with  four  2-yd.  loaders  was  employed,  four 
men  being  assigned  to  each  loader.  Under 
these  conditions  one  loader  could  be  filled 
in  about  12  min.  Sixteen  men  were  deemed 
advisable  because  the  weather  was  ex- 
tremely hot,  although  twelve  exceptionally 
good  shovelers  could  have  done  the  same 
work  without  delaying  the  machine. 

Each  pair  of  loaders  delivered  a  complete 
load  on  every  second  trip  of  the  motor 
truck,  the  two  sets  being  filled  and  dumped 
alternately.  Two  complete  round  trips  of 
the  machine  required  about  15  min.,  so  that 


each  crew  of  eight  shovelers,  after  filling  its 
two  loaders  in  12  min.,  had  a  respite  of 
about  3  min.  before  the  arrival  of  the  ma- 
chine for  its  load.  This  gave  the  men  an 
opportunity  for  rest  and  provided  a  reason- 
able margin  of  safety  in  case  the  machine 
should  return  sooner  than  expected.  By 
taking  alternate  loads  in  this  way  from 
the  same  crew  on  one  car  delays  were 
avoided  and  the  supply  was  able  to  keep 
pace  with  the  demand. 

This  3-min.  margin  of  safety  also  pro- 
vided time  to  allow  for  moving  the  loaaera 
from  the  ends  of  a  car  to  the  center  and 
from  one  car  to  another.  Such  a  change 
requires  simply  that  the  stay  chains  be 
released,  and  the  loaders  be  rolled  into  and 
chained  in  their  new  positions.  It  can  easily 
be  accomplished  in  2  min.  by  two  or  three 
shovelers. 

Conditions  in  Railroad  Yard 

The  team  track  from  which  the  loads  were 
taken  is  a  block  long,  and  this  fact  caused 
some  variation  in  the  length  of  the  indi- 
vidual trips.  The  north  end  of  the  track  is 
on  a  level  with  Thirty-fifth  Street,  but  the 
rails  lead  up  a  slight  grade  all  the  way  to 
Thirty-sixth  Street,  where  the  switch  con- 
nects with  the  elevated  tracks  of  the  main 
line. 

Of  the  nine  cars  unloaded  during  the  day 
four  containing  only  3%  carloads  of  ma- 
terial were  spotted  during  the  forenoon  at 
the  upper  or  Thirty-sixth  Street  end  of  the 
switch.  The  average  haul  in  working  from 
these  four  cars  was  a  little  over  1  mile. 
The  five  cars  unloaded  in  the  afternoon  were 
spotted  at  the  lower  or  Thirty-fifth  Street 
end  of  the  switch.  This  made  a  difference 
of  nearly  two  blocks  in  the  length  of  each 
trip,  bringing  the  average  round-trip  haul 
to  about  %  mile. 

This  variable  factor  in  the  length  of  haul 
was  confined  to  the  railroad  yard  and  af- 
fected only  a  few  of  the  items  shown  in 
the  accompanying  table.  The  remaining 
portion  of  each  trip  was  practically  identi- 
cal with  respect  to  mileage. 

As  delivered  on  the  team  track  by  the 
Jrailroad  company  the  day's  consignment 
consisted  of  nine  cars  containing  8%  car- 
loads of  material,  two  of  sand  and  six  and 
three-quarters  of  No.  9  gravel.  These  ma-  ' 
terials  were  taken  away  by  the  motor  truck 
in  the  approximate  proportions  as  used  in 
the  work,  two  loads  of  gravel  and  orte  load 
of  sand,  followed  by  more  gravel  and  more 
sand  in  the  same  proportion,  with  occa- 
sionally an  extra  load  of  one  or  the  other 
according  to  the  requirements  of  the  mixer. 
This  demanded  some  shifting  of  loaders 
from  one  car  to  another  which  would  not 
otherwise  have  been  necessary. 

Large  Crev?  Prevents  Delays 

An  early  analysis  of  the  conditions 
showed  the  advisability  of  employing  a  suf- 
ficient number  of  laborers  to  preclude  any 
possibility  of  delay  to  the  machine.  Six- 
teen shovelers  were  used  when  twelve  might 
have  done  the  work.  By  using  the  larger 
crew  a  reasonable  factor  of  safety  was  in- 
troduced and  the  risks  of  interruption,  while 
not  eliminated,  were  reduced  to  the  mini- 
mum. 

Similarly,  at  the  dumping  place,  an  extra 
man  was  put  at  work.    His  business  was  to 
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open  the  tailgate  of  the  motor  truck  when 
it  arrived  and  to  put  in  place  the  block  that 
was  used  as  a  platform  in  dumping.  The 
part  of  the  street  on  which  the  material 
was  dumped  was  several  inches  lower  than 
the  street  car  tracks,  and  it  was  necessary 
to  dump  the  load  in  such  a  way  that  the 
pile  would  not  spread  over  them.  This  was 
accomplished  by  backing  the  machine  in  at 
an  angle  while  the  e.xtra  laborer  at  the 


dumping  point  placed  the  block  under  the 
overhanging  rear  wheel.  Twisting  of  the 
chassis  frame  was  thus  avoided  and  no 
undue  stresses  were  imposed  upon  the  body 
hoisting  mechanism.  At  the  same  time  the 
load  was  dumped  clear  of  the  car  rails  and 
in  a  convenient  position  for  the  mixing 
gang. 

The  dump  body  employed  is  operated  by 
the  power  of  the  motor  truck  engine  and 


can  be  controlled  by  the  driver  without 
leaving  his  seat.  The  device  is  also  ar- 
ranged so  that  after  discharging  the  load 
the  body  can  be  lowered  to  its  normal  posi- 
tion while  the  machine  is  moving  forward 
on  its  return  journey.  This  provision 
played  a  small  but  important  part  in  mak- 
ing the  record  day's  work  possible. 

The  great  saving  by  the  reduction  of  idle 
time  was  accomplished  at  the  loading  end. 


1.   AT   RAILKOAO   YARD   READY   FX)R  LOAD 

3.   TRAILER   LOADED — LOADING  TRUCK 

5.  DUMPING  AT  THE  JOB 


2.   HOW  TIME  WAS  SAVED  IN   LOADING 

4.   OFF  FOR  THE   JOB 

6.  RETURNING  FOR  ANOTHER  LOAD 
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Truck  No i^ Day  Work  flrs.           *^           Night  Work  Hrs.                                   Date 

V\'-^AA/_<?^        ~/                                         191 -j'       1 

Capacity 2 Tons 

No. 

Hrs. 

Rate           1 

Labor 
Cost 

Tons 

Yds. 

Cart'g 
Price 

Ex4« 
Per 
Ton 

Total 
Price 

Income 

Net  Results 

Hr. 

Ton 
Yd. 

Job  No.  1 

Car  Laborers 

^ 

— 

" 

,oi 

.  ^"Cs. 

L.t 

.50 

SO 

5,^0 

Extra     " 

Net  Income 

Job  No.  2 

Car  Laborers 

^ 

— 

— 

,^1 

bi-i 

.  S'c 

Ko.tV 

^7.6? 

Extra     " 

1 

4 

.S.0- 

Profit 

te%)U 

.  Car  Viahsa^s, 

1 

i 

-20 

,01 

.  foo 

.if 6 

U.I 

47. i 

,5"6 

2  3.72. 

nAt 

Extra     " 

-J 

1 

^1 

.10 

o«r 

Loss 

All  Jobs  Supt's. 

«i5o 

n.1 

Total  Income    1    '    ^  1 

Total 

»5.-)l 

Driver     ^_0„  Cri6</iJJ_ 

Charge  Truck 

4.0O 

Cost  per  Mi. 

0(<.>/ 

Income  per  Mi. 

IL.i- 

Inc.  per  Ton 

4'6,4 

Overhead  Expenses 

Ins.  Garage  &  Etc. 

2;ro 



-ai- 

Cost per  Mi. 

^l.\ 

Cost  per  Ton 

Trips  Ci-Miles  @  iScper  Mi. 

Tires,  Gas,  Repairs,  Etc. 

13  0 

ti       tt     i« 

ls" 

Profit  per  Mi. 

^"=1.1 

Profit  per  Ton 

Scales         1      ^CyKjA-C^  • " 

.1  o 

Truck,  Driver,  &  Labor  Cost 

Kf.^' 

Cost  per  Mi. 

15-^ 

Loss  per  Mi. 

Loss  per  Ton 

No.  Tons "^■')          Yds. 

Trips 

ir 

Av.  Ld.         .  ^  ■  '  1 

Miles              ^'^          Av.  Trip        4.  '-2 

Remarks 

HOW    ONE    CONTRACTOR     KEEPS     HIS     MOTOR    TRUCK    COST   RECORDS 


It  was  possible  to  perform  in  30  sec.  or  less 
with  the  portable  loaders  what  would  have 
required  all  of  15  min.  without  them.  Al- 
though it  needed  on  an  average  only  12 
min.  for  shoveling  4  yd.  of  material  into 
the  buckets,  15  min.  or  more  would  have 
been  necessary  had  the  shoveling  been  done 
direct  from  the  cars  into  the  motor  truck. 
By  reducing  the  length  of  the  shovel  throw 
the  loaders  lowered  the  shoveling  time  by 
20  per  cent  and  increased  the  shoveling  ca- 
pacity of  each  man  by  an  equal  amount. 

The  machine  handled  256  yd.  or  384 
tons  of  material  in  8  hr.,  or  1  load  of  4  yd. 
every  7%  min.  At  10  cents  a  yard  the 
Arrow  Motor  Cartage  Company  earned  on 


Analysis  of  Motor  Truck's  Useful  and  Wasted 
Time 


Morning  Work — 24   Trips 


1  s 

Oi>eratlon                                    %  jn 

■a  -M  C 

•Co  n  > 

no  M— S  M— S 

Maneuvering  for  load. .. .    22  :50  2:25 

Loading  21  :20  1:01 

Maneuvering  after  loading    22  :20  1:10 

Running  time  out 22  1:20  3:05 

Maneuvering  for  dumping  24  :10  1  :35 

Dumping    24  :15  :50 

Maneuvering  after  dump- 
ing        24  '05  '55 

Running  time  ijack 22  1:15  3  :00 

Loading  and  unloading...    21  :40  1:25 
Maneuvering,  loading  and 

unloading    22  1  :10  3  :25 

Running     time     out     and 

back    21  3:10  5:20 

Running    and     maneuver- 
ing  time    21  5:30  7:40 

Trip  time    (all  items) 20  6:30  9:10 

Afternoon  Work — 40  Trips 

Maneuvering  for  load ... .    37  :10  1:05 

Loading   36  :15  1:00 

Maneuvering  after  loading    40  :05  1:05 

Running   time    out 40  1:00  2:40 

Maneuvering  for  dumping  39  :10  1:10 

Dumping    40  :10  1  :l;"i 

Maneuvering   after   dumt>- 

ing    40  :05  1  :15 

Running  time   back 40  1:05  3:50 

Loading   and    unloading..    37  :30  1:55 
Maneuvering,  loading  and 

unloading    37  :15  2:00 

Running     time     out      and 

back    40  2:35  5:15 

Running  and  maneuvering 

time    37  4:25  7:20 

Trip  time  (all  Items) 36  5:30  9:00 


<H 

M— S 

1:07 

:26 

:23 

1:58 

:25 

:2B 

:lg 

2:01 

:5< 

1:31 

4:04 

6:04 
7:48 


;32 
:30 
:31 
1  :4fi 
:37 
:20 

:24 

2:20 

:54 

1  :02 

4  :29 

6:00 
7:14 


this  day's  performance  a  gross  sum  of 
$102.40.  This  at  the  rate  of  $12.80  an 
hour,  or  21  1-3  cents  a  minute. 

Lost  Time  Costs  Money 

An  example  of  what  the  lost  minutes 
mean  can  be  seen  in  the  irregular  trips. 
Because  the  supply  of  sand  became  ex- 
hausted two  trips,  20  and  21,  to  a  distant 
yard  were  necessary.  Together  the  two 
trips  consumed  49  min.  40  sec,  or  34  min. 
40  sec.  more  than  two  normal  trips.  Here 
was  a  direct  loss  of  $7.38.  Then,  waiting 
for  material  between  10.25  a.  m.  and  12.47 
p.  m.  consumed  2  hr.  20  min.,  worth  $29.63. 
These  avoidable  losses  were  deducted  from 
the  total  elapsed  time,  giving  the  actual 
working  time  of  approximately  8  hr. 

On  trip  1,  due  to  hand  shoveling  direct 
into  the  motor  truck,  17  min.  and  45  sec. 
were  wasted,  a  loss  of  $2.64.  On  trip  19, 
traffic  delays  cost  nearly  7  min.,  or  about 
$1.47.  On  trip  37,  waiting  for  buckets  cost 
almost  9  min.,  or  nearly  $1.89.  Hundreds 
of  other  leaks — some  avoidable  and  others 
not — contributed  their  share  in  holding 
down  the  efficiency  of  the  machine.  The 
mere  difference  in  the  length  of  the  morn- 
ing and  afternoon  hauls  cost  nearly  $2.50. 

The  significance  of  avoiding  time  leaks  is 
illustrated  in  the  accompanying  table.  The 
average  time  for  each  morning  trip  was 
7  min.  48  sec.  For  the  afternoon  trips  it 
was  8  min.  14  sec.  The  average  for  the 
day  was  7  min.  31  sec. 

The  best  time  made  on  any  morning  trip 
was  6  min.  30  sec.  The  best  time  for  the 
afternoon  trips  was  5  min.  30  sec.  The 
average  of  the  two  is  6  min.  This  is  1 
min.  30  sec.  better  than  the  actual  aver- 
age. On  the  day's  work  of  64  trips  this 
difference  would  have  increased  the  motor 
truck's  earnings  by  $20.32,  or  more  than 
enough  to  pay  the  cost  of  operating  the 
machine. 

During  the  week  of  Oct.  18,  1915,  the 
cartage  company  hauled  1571  tons  of  coal 
and  738  cu.  yd.  of  gravel  to  twelve  differ- 


ent jobs,  making  467  trips  averaging  875 
miles  with  one  5-ton  Pierce-Arrow  truck 
and  a  Troy  trailer  of  31/2  cu.  yd.  capacity. 
The  gross  income  for  the  week  was  $1,- 
058.56  and  the  net  profit  $336.09. 

Adaptation  to  City  Work 

The  truck  is  equipped  with  a  three-way 
dumping  body  of  8  cu.  yd.  capacity  that  was 
built  for  hauling  coal  to  a  pumping  station. 
In  hauling  gravel  about  5  cu.  yd.  composed 
the  truck  load.  The  advantage  of  the  side 
dump  for  city  work,  according  to  the  con- 
tractor, lies  in  its  ability  to  dump  clear  of 
the  tracks  when  working  along  street  car 
lines.  The  material  clears  the  wheels,  piles 
up  high  and  does  not  spread  over  a  large 
flat  area.  The  length  of  the  train  shown  in 
the  accompanying  photograph  is  33  ft.  The 
average  speed  attained  is  12  miles  per  hour 
and  the  maximum  14  miles  per  hour.  The 
truck  runs  as  fast  with  the  trailer  as  with- 
out, and  according  to  the  records  the  trailer 
adds  very  little  more  to  the  fuel  cost.  The 
average  speed  of  the  truck  loaded  is  about 
the  same  as  when  empty.  The  men  at  the 
loaders  are  paid  11^4  cents  per  yard  of 
stone,  sand  or  gravel. 


Street-Cleaning  Data  on  seventeen 
American  cities  compiled  by  the  committee 
on  standard  forms  of  the  American  Society 
of  Municipal  Improvements  indicate  that 
an  average  of  16,462  sq.  yd.  of  pavement 
per  sweeper  and  driver  were  covered  per 
day.  The  contributing  population  was 
1785  and  the  sweepings  amounted  to  29.76 
cu.  yd.  per  1000  sq.  yd.  per  year.  Only  ten 
cities  gave  information  on  this  last  point, 
the  amounts  varying  from  12.3  cu.  yd.  at 
Washington  to  58.9  cu.  yd.  at  Boston. 
Average  figures  obtained  for  refuse  col- 
lection are  2296  persons  per  collector,  2477 
cu.  yd.  per  collector  per  year  and  1141 
cu.  yd.  per  1000  population  per  year.  The 
last  item  varied  from  128  at  Erie  to  1780 
at  Toronto. 
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Are  Timber   Pads  Under   Crushing 
Machinery  Desirable? 

Sib:  The  writer  would  appreciate  a  dis- 
cussion in  these  columns  upon  the  use  of 
timber  pads  under  crushing  machinery. 
The  manufacturers  of  these  machines  call 
for  timber  pads  between  the  base  castings 
and  the  concrete  piers.  There  are  several 
reasons  why  the  use  of  timber  for  such  pur- 
poses is  objectionable,  and  the  writer  does 
not  see  any  logical  reason  why,  in  most 
cases,  these  pads  may  not  be  left  out,  the 
machines  bolted  directly  to  the  piers,  and 
the  vibration  transmitted  through  the  pier 
to  be  absorbed  in  the  earth.  Is  it  not  a  fact 
that  the  use  of  these  pads  is  a  survival  of  a 
theor}'  which  may  be  questioned? 

J.  Mastella  Le  Grand, 
Designing  Engineer,  United  Verde  Copper 
Company. 

Clarkdale,  Ariz. 


Sand  for  Concrete 

Sib:  I  have  read  with  keen  interest  the 
article  on  sand  for  concrete,  by  Prof.  Rob- 
ert H.  McNeilly,  in  your  issue  of  Nov.  27, 
page  659.  These  observations  are,  in  a 
large  measure,  confirmed  by  results  which 
have  been  obtained  in  our  laboratories  in 
making  commercial  tests  of  sand  during  the 
past  several  years. 

The  accompanying  tests  illustrate  the 
value  of  a  high  content  of  material  passing 
the  Vi-in.  sieve  and  retained  by  the  No.  10 
sieve,  and  also  indicate  that  a  notable  quan- 
tity of  dust  passing  the  No.  100  sieve  is  not 
necessarily  detrimental  to  the  quality  of  the 
aggregate.  These  tests  were  made  on  two 
samples  of  crushed  limestone.     They  were 
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95.0 
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.      r.6.0 
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ConrAKATiirB   TcMsiiji  Tsars,   I'ouNOs  put   Square 
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(Briqoettca  ■tore'l  1  day  In  air  and  6  days  In  water) 

1  part  cement.    1  |»rt  cement,  1  part  cement, 

I  parts                t  parts  3  parts 

Ottawa  aand.    No.  10  material,  "run  of  cnisher," 
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water                 water  water 

315                         250  280 

320                         2W  290 

300                         2tO  2S5 

325                         2<0  300 

330                         235  285 

AveraccSlS                        24<  284 
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water) 

40S                         4«5  465 

435                         4«5  485 

41S                         455  475 

430                         445  490 

400                         4(0  510 


Average  417 


458 
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manufactured  from  the  same  atone,  the  only 
difference  between  them  being  the  method 
of  screening. 

In  commenting  on  these  tests  I  would 
point  out  that  the  "run  of  crusher"  con- 
tains 41  per  cent  of  material  caught  be- 
tween the  '/4-in.  and  No.  10  sieves,  and  35 
per  cent  of  material  pa.<ising  the  No.  40 
sieve.     This  material  is,  therefore,  fairly 


close  to  Professor  McNeilly's  preferred 
sizing. 

The  material  designated  "run  of  crusher" 
has  been  for  several  years  in  very  success- 
ful use  for  fine  aggregate  in  concrete,  and 
although  users  are  at  first  jeluctant  to  use 
it,  it  is  considered  by  many  users  of  several 
years'  standing  to  give  far  better  concrete 
than  natural  sands  from  the  same  locality. 

Although  for  the  sake  of  convenience  in 
sand  testing  tensile  tests  are  usually  em- 
ployed, I  have,  for  several  years,  been  doubt- 
ful of  their  value  in  forming  a  true  opinion 
as  to  the  quality  of  sand.  We  have  had 
several  cases  wherein  sands  which  made  a 
very  poor  showing  in  comparative  tests 
with  Ottawa  sand  gave  high  values  when 
tested  in  concrete  in  the  form  of  6-in.  cubes 
or  8  X  16-in.  cylinder  specimens.  I  feel  that 
comparative  compression  tests  for  sand 
mortars  should  be  substituted  for  compara- 
tive tensile  tests. 

The  conclusion  of  Professor  McNeilly 
that  a  point  exists  above  which  an  increase 
in  the  proportion  of  cement  causes  a  weak- 
ening in  the  mortar,  has  been  confirmed 
on  numerous  occasions  in  this  laboratory. 
In  a  series  of  comparative  compression 
tests,  the  specimens  being  8  x  16-in.  con- 
crete cylinders,  it  was  found  that  with  rea- 
sonably good  fine  aggregate  an  increase  in 
cement  resulted  in  lower  compression 
values  at  30  and  90  days.  It  was  only  with 
fine  aggregates  of  extremely  poor  quality 
that  an  increase  in  cement  showed  higher 
strength  under  compression.  The  first  se- 
ries of  cubes  were  on  the  1 :2 :4  basis,  while 
those  containing  a  higher  portion  of  ce- 
ment were  on  the  1  1/16:2:4  basis. 

E.    L.    CONWELL, 

Vice-President,  Henry  S.  Spackman  Engi- 
neering Company. 
Philadelphia. 


Opinion  Testimony  of  Engineers  and 
Economists 

Sir:  In  your  issue  of  Nov.  20,  page  645, 
Prof.  John  H.  Gray,  University  of  Minne- 
sota, is  reported  as  having  expressed  at  the 
recent  conference  in  Philadelphia  on  valua- 
tion, his  views  on  "Opinion  Testimony," 
which  are  nothing  short  of  arrogant. 

I  quote  from  your  report:  "As  applied 
to  valuation,  he  said  the  so-called  expert 
testimony  of  engineers  was  incompetent; 
that  if  value  was  related  to  any  science  it 
was  the  science  of  accounting  or  economics, 
but  not  engineering;  that  engineers  were 
not  trained  to  a  knowledge  of  wealth  or 
value,  and  that  their  expert  testimony 
along  these  lines  was  universally  regarded 
by  economists  as  unscientific." 

My  first  comment  is,  so  much  the  worse 
for  the  economists  of  Professor  Gray's 
class.  I  have  no  doubt  that  many  of  the 
book-economists,  men  who  have  cultivated 
in  their  minds  certain  theories  by  reading 
each  others'  books,  would  so  disqualify  en- 
gineers and  all  others  outside  of  their  little 
circle,  provided  they  had  the  power. 

But  there  are  economists  and  economists. 
Judge  Prouty,  formerly  chairman  of  the 
Interstate  Commerce  Commission,  and  now 


chairman  of  the  government  valuation 
board,  and  Professor  Daniels,  now  a  mem- 
ber of  the  Interstate  Commerce  Commis- 
sion, and  formerly  a  professor  of  economics 
in  Princeton  University,  have  lately  ex- 
pressed the  opinion  in  public  addresses  that 
engineers,  by  reason  of  their  training  and 
experience,  are  the  ones  best  qualified  to 
testify  on  values. 

Again  quoting  from  the  report,  "He  held 
that  they  (engineers)  were  not  dis- 
interested witnesses,  being  well  paid  for 
their  opinions,  and  hence  being  in  effect 
assistant  counsel  testifying."  Do  pro- 
fessors of  economics  testify  without  pay? 
I  have  the  impression  that  some  of  them 
are  being  well  paid  for  their  services  and 
that  they  are  peculiarly  open  to  the  charge 
of  mental  dishonesty.  I  should  be  sorry  in- 
deed to  believe  that  on  the  average  the 
engineers  who  give  opinion  testimony  are 
as  incompetent  and  unfair  as  some  of  the 
professors  of  economics  who  enter  this 
field. 

If  there  is  selected  an  engineer  who  is  a 
specialist  and  a  broadly  educated  man,  wh» 
has  had  a  wide  experience  in  design,  con- 
struction and  operation,  and  so  has  had  his 
theories,  designs  and  constructions  tested 
in  the  fire  of  operation  and  practice,  it 
hardly  seems  to  be  open  to  question  that  he 
must  be  better  qualified  to  advise  on  values- 
than  a  book-economist  who  has  never  been 
called  upon  to  make  good  on  the  theories- 
he  has  so  glibly  expounded  to  his  students. 

Does  Professor  Gray  imagine  that  be- 
cause a  man  is  an  engineer  he  is  thus  shut 
out  from  a  knowledge  of  accountancy  and 
economics?  If  so,  then  the  facts  disprove 
his  contention.  There  are  in  the  United 
States  a  large  number,  increasing  year  by 
year,  of  administrative  engineers  who  pos- 
sess a  knowledge  of  accountancy  that  is  not 
a  matter  of  textbooks  alone,  but  is  quali- 
fied, tested  and  strengthened  by  the  con- 
stant demand  for  the  solution  of  vexing 
questions. 

Alex.  C.  Humphreys, 
President,  Stevens  Institute  of  Technology. 

Hoboken,  N.  J. 


Bridge  Patent  Hearing  to  Begin 
About  January  1 

Sir:  Your  issue  of  Nov.  20,  page  645, 
contains  an  item  concerning  the  investiga- 
tion the  Senate  Committee  will  make  con- 
cerning the  fraudulent  obtaining  of  patents 
by  Daniel  B.  Luten  of  Indianapolis,  Ind., 
and  the  illegality  of  the  issuance  of  these 
patents  by  the  Patent  Office. 

In  this  you  state:  "The  committee  was 
duly  designated  and  the  first  of  the  hear- 
ings set  for  Nov.  8.  Notices  of  the  hear- 
ing were  sent  to  interested  parties,  but 
despite  the  fact  that  interests  in  Iowa  and 
Kansas  were  active  in  securing  the  passage 
of  the  resolution  none  of  their  representa- 
tives were  present  at  the  hearing." 

This  statement  gives  an  erroneous  im- 
pression, in  that  no  notice  was  received  by 
the  state  highway  departments  or  the  de- 
partments of  justice  in  Iowa  or  Kansas, 
nor  was  Senator  Kenyon  of  Iowa,  who  is  a 
member  of  the  committee,  notified  that  the 
first  hearing  would  be  held  Nov.  8. 

This  hearing  will  begin  about  the  first 
of  January,  and  Iowa,  Wisconsin,  Ne- 
braska, Oklahoma  and  Kansas  will  have 
representatives  present. 

W.  S.  Gearhart, 
State  Engineer  of  Kansas. 

Manhattan,  Kan. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


{^Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Clean    Boiler   Water   Secured    from 
Muddy  Streams  with  Well-Points 

BOILER  water  difficulties  were  acute  on 
the  dredges  of  the  California  Develop- 
ment Company,  which  owns  and  maintains 
the  main  canals  of  the  system  supplying  the 
Imperial  Valley,  in  southern  California  and 
the  northern  part  of  lower  California,  until 
the  superintendent  of  the  river  division,  H. 
M.  Rouse,  hit  upon  the  plan  of  using  a  well- 
point.  Previously  various  devices  had  been 
used,  the  most  satisfactory  being  a  large 
settling  tank  on  each  dredge,  in  which  a 
boiler  compound  was  used,  to  counteract 
the  slight  alkalinity  of  the  water.  These 
tanks,  however,  were  difficult  to  clean,  and 
at  best  gave  an  unsatisfactory  water. 

The  plan  hit  upon  and  now  used  exclu- 
sively on  the  company's  fleet  of  dredges  is 
to  jet  down  a  3-in.  well-point,  inside  of 
which  is  the  1-in.  jetting  pipe.  One  of  these 
points  is  hung  from  a  spud-frame  of  each 
dredge,  and  can  be  jetted  down  in  a  few 
minutes  wherever  the  dredge  is  working, 
and  pulled  as  easily  for  moving.  The  pipe 
is  jetted  down  into  the  channel  bed  itself, 
taking  care  that  the  screen  is  well  below 
the  channel  bed.  Thus  advantage  is  taken 
of  the  natural  filtering  action  of  the  stream 
bed  material.  When  the  point  is  down  to 
proper  depth  the  feed  pump,  whose  suction 
is  attached  to  the  well-point  by  a  hose, 
is  started,  delivering  directly  to  the  boiler. 


Painting  a   Pipe  Line  by   Machine 

A  GASOLINE  engine-driven  machine 
has  recently  been  developed  in  Cali- 
fornia for  applying  a  protective  coating  to 
8  and  10-in.  steel  pipe  after  the  joints  have 
been  made  and  just  before  the  pipe  is  low- 
ered into  the  trench.  The  pipe  line  to  be 
treated,  belonging  to  the  Valley  Pipe  Line 
Company,  was  170  miles  in  length  and  the 
cost  of  applying  the  paint  coats  was  very 
materially  reduced  by  fitting  up  a  device 
that  first  cleaned  the  pipe  by  means  of  a 
revolving  brush  and  scraper  and  then  ap- 
plied a  liquid  priming  coat  by  means  of 
other  revolving  brushes. 

Two  machines  of  somewhat  different  type 
were  used,  the  one  for  cleaning  and  apply- 
ing the  priming  coat  was  driven  by  gaso- 
line engine,  while  the  second,  for  applying 
the  coat  of  bitumastic  enamel,  which  is  solid 
at  ordinary  temperatures,  was  driven  by 
hand  power.  The  cleaning  and  priming 
machine  carried  a  scraper  and  revolving 
bristle  brush  on  the  front  end,  while  the 
brushes  for  applying  the  paint  followed  on 
the  rear  end,  the  paint  being  forced  to  the 
outer  edge  of  the  brushes  by  centrifugal 
force.  The  entire  equipment  was  self-con- 
tained, the  6-hp.  gasoline  engine  which  pro- 
vided motive  power  revolved  all  the  brushes, 
and  the  engine  frame  carried  three  tanks, 
one  each  for  water,  gasoline  and  paint. 
A  crew  of  two  men  operated  the  first 


machine,  which  was  attended  by  three  other 
men  operating  a  long  lever  mounted  on 
wheels.  With  this  lever  the  pipe  was  raised 
from  the  4  x  6-in.  wooden  skids  across  the 
trench  provided  by  the  pipe-screwing  crew, 
and  as  the  priming  machine  moved  ahead 
the  skids  were  replaced  behind  it. 

No  less  than  two  hours  behind  the 
priming  machine,  which  was  the  minimum 
period  required  for  setting  of  the  priming 
coat  in  good  weather,  and  not  more  than 
four  hours  later,  the  enameling  machine 
went  over  the  line  and  placed  the  %-in. 
coating  of  bitumastic  enamel.  The  enamel- 
ing machine  was  operated  by  hand,  by  turn- 
ing a  crank  which  caused  it  to  move  along 
the  pipe.  Large  kettles  mounted  on  wheels 
were  used  for  serving  the  machine  with 
melted  enamel,  the  kettles  being  heated  by 
petroleum  distillate  fuel.  After  being 
placed,   the  enamel  coating  was  retouched 


double  doors.  These  are  8  in.  thick,  4V^ 
ft.  wide  and  18  ft.  long.  It  formerly  took 
six  or  eight  men  from  40  min.  to  an  hour 
to  wind  up  the  doors  of  all  five  pockets. 
Using  the  drill  motor  instead  of  the  special 
hand  wrench  provided  with  the  scow,  two 
men  can  close  all  the  doors  in  20  min.  The 
square  shank  of  the  drive  shaft,  which  is 
geared  to  the  winding  shaft,  fits,  of  course, 
into  the  chuck  of  the  drill,  which  is  con- 
nected by  a  hose  to  the  dredge.  The  ma- 
chine is  carried  from  pocket  to  pocket  till 
all  the  doors  have  been  shut. 


Oil  and  Spare  Parts  Carried  to 
Trucks  at  Work  by  This  Car 

GETTING  spare  parts,  oil,  lighting  tanks 
and  extra  drivers  around  to  a  lot  of 
trucks  operating  at  scattered  points  is  ad- 
mitted by  those  who  have  tried  it  to  be  a 


REMOVABLE    BOX    AND    PLATFORM     FOR    SUPPLIES  AND  OIL  BUILT  OVER  TOOL  BOX 


where  necessary  and  finally  subjected  to  a 
rigid  inspection,  in  which  a  mirror  was  used 
for  examining  the  underside  of  the  pipe. 

The  contract  for  placing  the  protective 
coating  was  executed  by  Hill,  Hubbell  & 
Company,  San  Francisco,  who  developed  the 
machines  described. 


Pneumatic  Drill  Closes  Doors  on 
Hopper  Scow 

THE  CRANKS  closing  the  bottom  doors 
of  a  305-yd.,  5-pocket  dump  scow  being 
used  in  dredging  at  Montreal  harbor  are 
now  being  operated  with  a  "Little  Giant" 
drill  motor.  Although  the  cranks  were  de- 
signed to  operate  by  hand,  and  the  motor 
was  made  to  run  a  reaming  and.  tapping 
machine,  the  combination  works  to  perfec- 
tion. The  scow,  which  is  one  of  those  tend- 
ing a  dredge  of  the  Dominion  Government, 
in  charge  of  Captain  Maclninch,  has 
pockets    closed    on    the    bottom    by    heavy 


hard  job.  Its  difficulties  are  materially 
lessened  for  Clinton  Bretell,  whose  work  is 
described  on  another  page  of  this  issue,  by 
a  small  Ford  car  with  a  special  platform 
and  tool  box  built  on  the  back  end.  When 
the  lid,  shown  raised  in  the  photograph, 
is  shut  it  furnishes  a  substantial  platform 
on  which  an  oil  barrel,  Prest-o-lite  tanks, 
etc.,  may  be  lashed.  Under  the  lid  next  the 
back  of  the  seat  is  a  locked  tool  box  in  which 
"valuables"  like  wrenches  and  brass  parts 
may  be  transported.  Behind  this  under  the 
lid  is  a  large  open  space  for  heavy  spare 
parts. 

The  lid  and  sides  of  the  box  are  made 
of  plank  with  angle-iron  corners,  which  bolt 
together  and  to  the  platform  which  makes 
the  floor  of  the  box.  By  taking  out  a  few 
bolts  the  three  sides  and  the  lid  may  be 
removed,  leaving  the  tool  box,  which  fur- 
nishes a  good  seat  for  two  extra  passengers. 
This  feature  has  been  turned  to  good  ac- 
count in  carrying  extra  drivers  and  me- 
chanics around  to  the  trucks. 
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This  simple  arrangement  has  made  it  pos- 
sible to  keep  the  truck  drivers  on  road  work 
supplied  with  all  necessities,  without  taking 
their  time  and  that  of  the  heavy  trucks  to 
make  trips  to  the  nearest  railroad  station. 


Hitch  with  Sash  Cord  Prevents 
Scaffolds  from  Falling 

A  SAFETY  device  which  can  be  rigged 
in  a  few  minutes  by  anj'one,  which  is 
easy  to  use  and  which  will  prevent  acci- 
dents in  raising  and  lowering  scaffolds  if 
one  of  the  men  should,  for  any  reason, 
lose  his  hold  on  the  rope  is  shown  in  the 
accompanying  illustration.  The  small  swing- 
ing scaffold  widely  used  by  painters,  con- 
crete finishers  and  others  is  operated  by 
two  men,  one  at  each  end  of  the  platform. 
When  the  scaffold  is  to  be  raised  or  lowered 
the  supporting  ropes  at  the  ends  of  the 
platform  are  detached  from  the  hooks  to 
the  scaffold,  to  which  they  are  tied  while 
the  men  are  at  work,  and  each  man  pulLs  in 
or  slacks  off  on  his  fall,  according  to  whether 
the  platform  is  to  be  raised  or  lowered. 
Accidents  have  often  occurred  from  one 
of  the  men  losing  hold  of  his  rope  for  some 
reason  while  it  is  not  fastened  to  the  hook, 
causing  one  end  of  the  scaffold  to  fall  and 
one  or  both  of  the  men  to  be  thrown  to  the 
ground.  Although  various  attempts  have 
been  made  to  find  a  safeguard  for  such  acci- 
dents, the  devices  hitherto  tried  have  not 
met  with  any  great  favor. 

The  safety  rigging  illustrated  herewith 
consists  essentially  of  an  auxiliary  rope  of 
stout  cord  at  each  end  of  the  platform, 
arranged  so  as  to  hold  the  hoisting  ropes 
securely   and  prevent   them    from   moving 


SAFETY   HITCH    HADE   WITH    SASH   CORD 

except  under  the  control  of  the  operator. 
The  idea  can  be  carried  out  in  a  number 
of  ways.  The  arrangement  shown  in  the 
photograph  comiists  of  wrapping  the  middle 
part  of  a  strong,  new  sash  cord,  of  about 
%  in.  diameter,  three  times  around  the  free 
part  of  the  supporting  fall.  The  two  parts 
of  the  window  cord  are  then  fa.stened  to- 
gether near  the  fall  by  binding  them  with 
stout  cord.  The  hanging  end-s  of  the  cord 
are  then  made  fast  to  the  .scaffold-iron  so 
that  the  part  that  encircles  the  free  rope 


of  the  main  fall  can  stand  at  a  height  of 
about  4  ft.  above  the  platform  when  the 
cord  is  extended.  In  raising  or  lowering 
the  scaffold  each  workman  grasps  the  free 
end  of  the  fall  at  his  end  of  the  platform 
in  such  a  way  that  one  of  his  hands  holds 
the  part  of  the  window  cord  that  encircles 
the  fall  part.  As  he  shifts  his  hand  up  or 
down  on  the  rope,  he  slides  the  loop  of  cord 
along  it  at  the  same  time.  If  either  work- 
man should  lose  hold  of  the  supporting  rope, 
the  end  of  the  scaffold  where  he  stands  will 
descend  a  few  inches  until  the  window  cord 
is  drawn  taut,  when  the  stopper-hitch  of 
the  window  cord  around  the  free  part  of  the 
main  fall  will  prevent  further  movement. 
The  danger  in  using  this  device  is  that'  the 
men  may  come  to  rely  on  it  to  hold  the 
scaffold  while  they  are  working.  The  free 
end  of  the  supporting  rope,  however,  should 
invariably  be  hitched  in  the  usual  way. 
Unless  this  is  done,  the  advantage  of  having 
two  fastenings  will  be  largely  thrown  away. 
This  device  was  originated  by  the  Royal 
Typewriter  Company  of  Hartford,  Conn., 
and  in  experiments  conducted  by  the  Trav- 
elers' Insurance  Company  proved  to  be 
capable  of  performing  its  functions  satis- 
factorily and  with  certainty. 


it  was  found  that  the  piles  were  so  nearly 
uniform  in  grade  as  to  require  cutting  off 
less  than  3  per  cent  of  those  driven. 


Pile   Driving  with  a  "  Can  " 

By  P.  L.  McGEADY 
Wilkes-Barre,  Pa. 

PILE-DRIVING  contractors  are  more  or 
less  familiar  with  the  difficulty  en- 
countered in  driving  piles  in  deep  water  to 
cut-off,  when  the  cut-off  grade  is  much  be- 
low the  water  surface,  and  the  tedious 
operations  made  necessary  in  cutting  off 
piling  not  driven  to  grade.  These  difficul- 
ties may  be  practically  eliminated  by  use  of 
what  may  be  termed,  for  want  of  a  better 
name,  a  "can."  Though  the  use  of  this 
device  is  not  new,  the  saving  it  makes  over 
using  a  simple  follower  and  its  general  ad- 
vantages are  not  usually  appreciated.  The 
"can"  consists  of  a  steel  or  wrought-iron 
pipe  having  a  diameter  a  few  inches  larger 
than  both  the  largest  pile  to  be  driven  and 
the  follower  to  be  used  in  driving  the  piles, 
and  having  some  means  for  attaching  a 
chain  or  cable  to  one  end  so  that  it  may  be 
readily  handled.  An  extra  pile  line  on  the 
rig  saves  time  and  facilitates  the  double 
handling,  but  where  this  cannot  be  readily 
installed  the  utility  of  the  "can"  is  sufficient 
to  make  its  use  worth  while,  even  in  very 
strong  currents.  Here  it  is  often  necessary 
to  guy  the  pipe  to  prevent  it  from  tilting 
over  while  the  follower  is  being  picked  up  and 
lowered  into  it,  and  also  to  keep  it  plumb 
while  the  pile  is  being  driven  home. 

After  the  pile  is  set,  the  "can"  is  placed 
over  it  and  the  pile  driven  home  with  the 
follower.  The  "can"  is  then  picked  up  and 
used  on  the  next  pile.  It  is  often  found  ad- 
vantageous to  start  several  piles  before 
using  the  pipe  and  follower  and  then  drive 
all  these  home,  after  which  the  rig  may  be 
moved  back  and  another  set  placed  and 
driven  and  this  procedure  continued  to  the 
end.  This  method  insures  speed,  but  re- 
quires a  great  deal  of  care  on  the  part  of 
the  foreman  to  prevent  skipping  any  of  the 
piles.  This  is  a  very  easy  thing  to  do,  since, 
usually,  the  tops  are  already  submerged. 

This  method  was  used  on  the  foundation 
for  a  dock  wall  recently  completed  at 
Toledo,  Ohio,  where  piling  was  driven  to 
cut-off  at  a  depth  of  24  ft.  below  normal 
water  level.  When  the  cofferdam  was 
pumped  out  and  the  excavation  completed, 


Weil-Balanced  Dump  Cars  Made  on 
New  York  Subway  Contract 

HALF-A-DOZEN  end-dump  cars  of  the 
type  shown  in  the  photograph  are  sav- 
ing expense  in  taking  out  the  earth  top 
headings  of  a  deep  cut  on  138th  Street,  west 


CAR    DOES    NOT    TURN    OVER    WHEN    DUMPED 

of  Second  Avenue,  in  constructing  the  west 
branch  of  the  new  Bronx  subway  in  New 
York  City.  Three  cars  are  used  on  parallel 
tracks  in  each  heading.  End-dump  cars  are 
desirable  for  this  work,  as  they  can  be 
loaded  from  the  rear  side,  run  back  to  the 
edge  of  the  bench  and  dumped  down  chutes 
on  the  face  of  the  lower  cut  without  requir- 
ing trestlework  to  run  them  out  over  cars 
on  the  lower  level.  As  is  well  known  to 
those  who  have  used  them,  cars  of  this  type 
are  hard  to  balance  so  that  they  will  dump 
easily  and  not  kick  off  the  track.  These 
cars,  however,  dump  without  trouble  and  do 
not  require  holding  down  with  that  nuisance 
necessary  to  badly  balanced  cars — a  lever 
through  the  truck  frame. 

The  cars  were  built  of  timber,  using  old 
wheels  and  dump-car  castings  at  hand  on 
the  job.  All  the  material  except  the  oak 
lumber  used  would  be  considered  scrap,  so 
that  the  cars  were  provided  for  little  more 
than  the  labor  used  in  making  them.  They 
were  designed  by  H.  R.  Shailer,  general 
superintendent  for  the  Richard  Carvel  Com- 
pany, Inc.,  on  whose  section  they  are  being 
used. 

Sand  Should  Always  Be  Tested,  ac- 
cording to  Sanford  E.  Thompson  in  a  paper 
on  "Concrete  Aggregates"  presented  before 
the  International  Engineering  Congress. 
A  table  of  results  of  actual  tests  showing 
variation  in  strength  of  mortars  made  with 
different  sands  compared  to  standard 
Ottawa  sand  is  given  in  proof  of  this  con- 
clusion. The  most  satisfactory  test  is  the 
determination  of  the  strength  of  the  mortar 
made  up  with  the  cement  and  fine  aggregate 
to  be  used  on  the  work  in  comparison  with 
identical  specimens  made  in  the  same  pro- 
portions with  standard  sand. 
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Adequate  Railway  Systems  a  Basic  Element  in 
Military  Preparedness 

George  Dallas  Dixon  Tells  International  Trade  Conference 
How  Pennsylvania  Lines   Could  Serve  in   Case  of  War 


k 


UNLESS  the  railroads  of  the  United 
States  can  be  depended  upon  for  the 
transportation  of  huge  numbers  of  men  and 
vast  quantities  of  munitions  and  supplies, 
in  the  event  of  a  threatened  attack  by  a 
foreign  power,  any  plan  of  preparedness  in- 
volving the  Army  and  Navy  exclusively  will 
be  incomplete  in  one  of  its  most  vital  fea- 
tures. This,  in  effect,  was  the  contention 
of  George  Dallas  Dixon,  vice-president  in 
charge  of  traffic  of  the  Pennsylvania  Rail- 
road, made  in  an  address  delivered  Dec.  6 
at  the  International  Trade  Conference  in 
New  York  City.  Taking  the  Pennsylvania 
system  as  an  example,  Mr.  Dixon  explained 
in  detail  the  service  it  could  render,  with 
its  trained  force  of  200,000  men,  including 
700  civil  engineers  and  200  mechanical  en- 
gineers, if  war  should  be  declared.  Argu- 
ing on  the  ground  that  the  railroad  is  a 
military  necessity,  as  shown  by  the  events 
of  the  war  in  Europe,  Mr.  Dixon  made  a 
plea  for  treatment,  on  the  part  of  the  fed- 
eral and  state  governments,  which  will  in- 
sure the  healthy  growth  of  the  common 
carriers.  His  address,  slightly  condensed, 
follows : 

Transportation  a  Military  Question 

"It  has  often  occurred  to  me  that  in  all 
the  discussions  of  preparedness  one  of  its 
most  important  phases,  possibly  its  most 
important — transportation — has  been  over- 
looked by  the  majority  of  people.  It  is  every 
bit  as  important  that  our  railroads  should 
be  prepared  for  national  defense  as  it  is 
that  our  Navy  and  our  Army  should  be 
prepared.  As  we  are  virtually  pledged 
against  another  war  of  aggression,  our  mili- 
tary plans  must  necessarily  be  plans  of 
defense,  with  a  greater  navy,  primarily, 
and  a  greater  army,  secondarily,  as  the  most 
obvious  needs.  There  is  danger,  however, 
that  the  very  obviousness  of  these  necessi- 
ties in  any  plan  of  preparedness  may  blind 
the  eyes  of  Americans  to  another  necessity, 
which  is  less  obvious  but  by  no  means  any 
less  vital,  and  that  is,  adequate  preparation 
for  the  mobilization  and  co-ordination  of  the 
internal  resources  of  the  country.  This 
means  good  railroads.  Not  merely  as  good 
as  we  have  now,  but  better.  Suppose  that  a 
hostile  army  was  about  to  invade  our  land. 
What  part  would  the  American  railroads 
play  in  the  scheme  of  national  defense  and 
what  would  be  expected  of  them? 

Value  of  Railroads  in  Preparedness 

"There  are,  to  be  sure,  abundant  com- 
mercial reasons  why  it  would  well  repay 
the  American  people  to  conserve  and  en- 
courage their  railroad  systems  and  make 
their  more  rapid  expansion  and  upbuilding 
possible.  Well-constructed,  well-equipped, 
properly  manned,  skillfully  managed  and 
solvent  railroads  are  necessary  to  a  healthy 
state  of  business.  But  as  a  military  re- 
source, a  vital  element  in  preparedness, 
they  would  be  valuable  beyond  the  possibil- 
ity of  expression  in  terms  of  money. 

"During  the  period  from  which  we  are 
just  emerging,  when  business  was,  to  say 
the  least,  quiet,  our  railroads  were  unable, 
for  financial  reasons,  to  improve  their  prop- 
erties in  anticipation  of  a  return  to  what 


I  might  call  a  prosperous  era.  Their  earn- 
ings were  not  sufficient  to  warrant  investors 
in  supplying  the  capital  needed  to  provide 
facilities  for  a  greatly  enlarged  traffic,  nor 
were  they  enough  to  enable  the  roads  to 
put  by  a  surplus  for  better  cars,  heavier 
bridges,  more  modern  signals,  and  all  of 
those  things  which  go  to  make  up  a  good 
railroad,  but  which,  except  to  a  very  small 
extent,  do  not  increase  a  railroad's  earning 
power.  Private  capital  is  ready  to-day  to 
invest  in  our  American  railroads  and  needs 
only  the  assurance  that  the  people  and  the 
government  wish  to  see  it  allowed  a;/^ir 
and  reasonable  return.  Just  consider  how 
helpful  it  would  be  now  to  the  country's 
welfare  if  our  railroads  had  the  facilities 
needed  at  this  very  moment  to  handle  our 
export  commerce — I  might  almost  say,  un- 
der existing  circumstances,  the  world's 
commerce. 

"Certainly  the  present  situation  in  which 
the  railroads  of  this  country  find  them- 
selves should  be  adequate  proof  to  the  peo- 
ple that  our  railroads  should  be  prepared 
for  any  possible  emergency,  whether  it  be  to 
handle  an  extraordinary  quantity  of  traffic 
such  as  is  now  being  offered  for  transpor- 
tation, or  for  any  extraordinary  service  the 
government  might  call  on  them  to  perform. 
The  very  existence  of  the  nation,  in  the  un- 
happy event  of  a  war,  might  well  hinge 
upon  the  ability  of  our  interior  transporta- 
tion systems  to  bear  the  tremendous  burden 
that  would  be  put  upon  them,  without  col- 
lapsing. To  be  certain  of  so  doing,  they 
need  great  strength,  much  more  than,  as  a 
whole,  they  have  to-day. 

War's  Lessons  in  Europe 

"The  war  in  Europe  has  taught  no  surer 
lesson  than  this,  that  great  forces  of  men, 
however  courageous  or  admirably  trained, 
are  of  little  military  value  without  the 
means  of  moving  them  with  promptness 
and  order  and  of  keeping  their  many  needs 
continuously  supplied.  This  means  trans- 
portation facilities  that  can  be.  counted  on 
to  work  with  the  smoothness  and  certainty 
of  a  machine.  Without  such  facilities,  all 
other  preparations  are  useless,  and  the  ef- 
fort put  into  them  wasted.  'The  railroads 
have  played  an  important  part  in  all  the 
great  wars  of  the  last  three-quarters  of  a 
century,  that  is,  in  every  principal  struggle 
of  nations  and  rulers  since  the  wars  of 
Napoleon.  But  never  before  have  they  as- 
sumed the  importance  that  they  hold  in  the 
present  war.  Practically  every  great  cam- 
paign in  Europe  during  the  last  fourteen 
months  has  centered,  at  some  crucial  stage, 
about  the  possession  of  a  railway  line  or 
junction  point,  control  of  which  meant  rail 
communication,  or  the  loss  of  it,  for  one 
side  or  the  other.  The  whole  land  campaign 
in  the  Balkan  states,  and  the  intricacies  and 
ramifications  and  intrigues  of  diplomacy 
that  have  accompanied  it,  resolve  them- 
selves into  a'  struggle,  on  the  one  hand,  to 
establish  a  line  of  railroad  communication 
between  Central  Europe  and  Turkey,  and, 
on  the  other  hand,  to  prevent  the  establish- 
ment of  such  a  line. 

"The  ability  of  the  Germanic  allies,  thus 
far,  to  exist  within  the  'iron  ring'  and  not 


only  to  prevent  it  from  contracting  with  a 
crushing  pressure,  but  to  push  it  back  here 
and  there  and  even  to  break  through  it  in 
places,  is  of  course  due  to  many  factors, 
but  certainly  to  none  more  than  to  that  per- 
fection of  plans  and  facilities  for  railroad 
transportation  in  every  direction,  at  any 
time,  which  was  one  of  the  principal  ele- 
ments in  Teutonic  preparedness.  By  her 
railroads  Germany  has  kept  her  armies  and 
material  resources  liquid  and  they  have 
flowed  from  one  frontier  to  another  with 
the  swiftness  and  smoothness  of  water. 
The  German  railroads  were  built  and  de- 
veloped, under  a  militaristic  system,  with 
a  first  eye  for  military  use.  Our  railroads 
were  built  by  private  capital  to  serve  the 
needs  of  the  commerce  of  a  non-militant 
people,  and  are  in  themselves  commercial 
enterprises.  This,  however,  in  no  way  de- 
tracts from  their  value  for  military  pur- 
poses, since  economic  law  has  seen  to  it  that 
they  connect  the  centers  from  which  men 
and  supplies  must  be  drawn  in  case  of  war. 

American  Roads'  Needs 

"The  American  people  can  make  no  wisfer' ; 
investment  in  military  preparedness,  a&S*^ 
can  buy  no  stronger  assurance  for  the  pres- 
ervation of  the  nation's  integrity,  than  by 
allowing   their   privately   owned   railroads 
sufficient  income  at  all  times: 

1.  To  bring  all  track  and  roadway  up  to 
standard  conditions  and  maintain  it  thus. 

2.  To  construct  the  double,  triple  and 
quadruple  tracking  and  to  make  the  ter- 
minal extensions  and  improvements  that  are 
required  now,  by  the  needs  of  peace,  and 
which  would  be  of  immeasurably  greater 
value  if  the  railroads  were  ever  called  upon 
to  assist  in  military  operations. 

3.  To  acquire  sufficient  supplies  of  loco- 
motives and  cars  of  modern  types,  and  to 
reconstruct  or  replace  all  obsolete  equip- 
ment. 

4.  To  hold  in  the  service  a  sufficient  num- 
ber of  well-trained,  well-paid  and  satisfied 
men,  both  officers  and  employees,  to  assure 
prompt  and  efficient  operation  in  any  emer- 
gency. Some  railroad  systems  are  substan- 
tially in  this  condition  at  the  present  time, 
but  many,  less  fortunately  situated,  are  not. 
If  all  were  enabled  to  become  so,  within  a 
reasonable  time,  the  nation  would  be  pos- 
sessed of  a  military  resource  of  inestima- 
ble value. 

The  Pennsylvania  System 

"Take  the  Pennsylvania  Railroad  system, 
with  its  associated  lines,  and  consider  what 
part  it  could  play  and  what  it  could  offer 
the  nation  in  time  of  need.  In  the  first 
place,  it  could  offer  a  trained  and  disciplined 
army  of  more  than  200,000  men  for  the  per- 
formance of  those  indispensable  transporta- 
tion services  without  which  the  army  and 
navy  forces  would  be  helpless.  It  would 
probably  not  be  within  the  province  of  any 
railroad  management  to  decide  where  its 
men  could  perform  the  greatest  service — 
on  the  battlefield,  or  in  engine,  train  and 
shop — or  to  interfere  with  personal  free- 
dom as  to  enlistment,  but  the  government 
would  no  doubt  decide  that  every  considera- 
tion of  wisdom  lay  in  maintaining  the  or- 
ganization of  this  and  other  railroad  sys- 
tems substantially  intact.  The  English 
railroads  sent  a  considerable  number  of  men 
to  the  trenches  early  in  the  war,  but  in  the 
first  few  weeks  of  the  struggle  England 
learned  the  value — indeed,  the  absolute 
necessity — of  unhampered  transportation, 
even  though  the  actual  battlefields  are  not 
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on  British  soil.  Both  England  and  France 
have  learned  the  lesson  of  the  extreme  un- 
wisdom of  sending  to  the  front  those  men 
who  have  the  special  mechanical  and  other 
training  and  experience  needed  to  keep  up 
with  the  enormous  demands  made  upon  the 
national  resources  for  production  and  trans- 
portation. 

'The  Pennsylvania  Railroad  could  offer 
the  nation  a  physical  transportation  system 
which  handles  the  most  extensive  commer- 
cial railway  traffic  in  the  world — a  system 
embracing  more  than  11,000  miles  of  line 
and  over  26.000  miles  of  track,  with  ter- 
minals in  the  three  largest  cities  of  the 
country  and  in  eight  out  of  ten  largest  cen- 
ters of  population.  This  system  operates 
only  about  one-twenty-fifth  of  the  total 
mileage  of  the  country,  but  it  carries  almost 
one-eighth  of  the  freight  traffic  and  more 
than  one-eighth  of  the  passenger  traffic. 
The  railroad's  rolling  equipment  consists  of 
the  following:  7500  locomotives  with  a  com- 
bined tractive  power  of  250,000,000  pounds ; 
7000  passenger  cars,  with  a  carrying  ca- 
pacity of  330,000  people;  275,000  freight 
cars,  with  a  carr>'ing  capacity  of  13,000,000 
tons. 

**The  locomotives  owned  by  the  Pennsyl- 
vania have  power  sufficient  to  haul,  simul- 
taneously, over  any  ordinary  grades,  soldier 
trains  of  100,000  cars  in  all.  These  trains 
could  move  an  army  of  from  5,000,000  to 
6,000,000  men  and  would  fill  a  stretch  of 
track  as  long  as  the  system's  main  line 
from  New  York  to  Washington  and  from 
Philadelphia  to  Chicago.  No  simultaneous 
movement  of  men  on  such  a  scale  would  be 
actually  possible,  but  the  figures  give  some 
idea  of  the  extent  of  the  transportation 
facilities  of  one  system  which  would  be 
available  for  the  service  of  the  nation. 

"In  addition  to  carrying  facilities,  this 
system  has  vast  shop  resources  and  a  great 
body  of  skilled  mechanics.  The  railroad 
shops  at  Altoona,  Pa.,  alone — the  largest  of 
their  kind  in  existence — employ  12,000 
hands,  a  large  proportion  of  whom  are 
highly  trained  machinists.  Counting  all  the 
shops  on  the  Pennsylvania  system,  the  total 
of  men  who  might  be  called  upon  for  special- 
ized service  is  64,600. 

Civil  Engineebs  Invaluable 

'The  road  has  in  its  service  many  other 
men  highly  trained  in  the  professions  and 
trades,  or  in  special  duties  which  from  the 
standpoint  of  preparedness  might  make 
them  invaluable  to  the  nation.  There  are 
in  the  service  of  the  system  over  700  civil 
engineers,  all  of  whom  have  had  experi- 
ence— many  of  them  years  of  it — in  railroad 
construction  and  maintenaiKe.  Think  of 
the  value  of  these  men  to  the  country  in 
directing  the  work  of  planning  and  building 
the  special  railroads  and  bridges  that  would 
be  required  for  military  purposes.  On  the 
payrolls  also  are  200  mechanical  and  chem- 
ical engineers,  who  direct  the  motive  power 
work  at  the  various  shops  and  round  houses, 
including  the  repair  and  construction  of 
locomotives  and  cars,  and  supervision  of 
the  testing  of  materials.  These  men  could 
as  readily  turn  their  ability  and  technical 
knowledge  to  military  purposes. 

"For  military  purposes  all  of  our  rail- 
roads would  have  to  be  regarded  from  the 
viewpoint  of  their  possibilities  as  one  sys- 
tem, and  the  nation  can  ill  afford  to  allow 
any  part  of  this  country-wide  system  of 
250,000  miles  of  steel  highways  to  dete- 
riorate or  to  continue  anywhere  impover- 
ished or  inefficient,  for  what  I  have  said 


of  the  importance  to  the  nation  of  the 
Pennsylvania  applies,  in  a  varying  degree, 
to  all  railroads.  Next,  to  an  adequate  army 
and  navy,  if  not  indeed  of  equal  importance, 
is  the  condition  of  the  railroads  of  the 
United  States  as  a  factor  in  national  pre- 
paredness. Only  railroads  of  the  highest 
eflSciency  can  truly  unify  the  country  and 
keep  its  resources  of  men,  money  and  ma- 
terials in  a  liquid  and  mobile  state.  As  a 
military  precaution,  if  for  no  other  reason, 
it  would  be  in  the  highest  degree  wise  and 
profitable  for  the  American  people  to  see  to 
it  that  their  railroads  have  sufficient  finan- 
cial resources  to  be  able  .to  serve  this  end 
properly,  and  that  the  federal  and  state 
governments  accord  them  treatment  which 
will  insure  their  healthy  growth  at  all 
times." 

Large    Baltimore    Drain   Has 
Multiple  Harbor  Outlet 

Necessity  for   Reducing   Velocity   of  Storm   Flow 

Caused  by  Mooring  of  Vessels  Near 

Discharge  Point 

IN  DESIGNING  the  storm-water  drain- 
age system  for  the  city  of  Baltimore  one 
of  the  large  problems  which  presented  it- 
self to  Calvin  W.  Hendrick,  at  that  time 
chief  engineer  of  the  Sewerage  Commis- 
sion, was  the  relief  of  the  Harris  Creek  or 
Harford  Run  intercepting  drain.  This  drain 
takes  care  of  the  entire  flow  of  the  Harris 
Creek,  Upper  Harford  Run  and  Ogiers  Run 
drainage  areas,  or  approximately  2371 
acres.  The  lower  portion  of  the  drain  was 
known  to  be  inadequate,  with  a  large  part 
of  the  tributary  drainage  area  only  partially 
developed. 

After  careful  study  it  was  found  that 
if  the  drainage  area  of  Ogiers  Run,  the 
major  part  of  which  lies  outside  of  the 
present  city  limits  but  drains  toward  and 
into  the  city,  could  be  intercepted  by  the 
construction  of  a  relief  drain,  the  present 
Harris  Creek  drain  would  be  just  adequate 
to  take  care  of  the  drainage  area  of  1621 
acres  for  which  it  was  primarily  designed. 


The  Ogiers  Run  drainage  area  of  750 
acres  is  largely  undeveloped  but  its  future 
development  promises  to  be  very  rapid,  and 
it  was  decided  to  put  the  relief  drain  under 
construction  as  soon  as  the  necessary  right- 
of-way  along  the  waterfront  could  be  ac- 
quired. The  major  portion  of  the  drain,  lo- 
cated in  the  bed  of  Linwood  Avenue  be- 
tween O'Donnell  and  Lombard  Streets,  was 
completed  as  section  1,  pending  the  ac- 
quisition of  the  necessary  right-of-way  for 
the  outlet  section,  known  as  section  2. 

Types  op  Construction 

Section  1  consisted  of  4236  lin.  ft.  of  147- 
in.  concrete  drain,  2000  lin.  ft.  of  which  was 
constructed  in  tunnel.  The  outlet  section 
consists  of  530  ft.  of  147-in.  concrete  horse- 
shoe drain,  200  ft.  of  192  x  81-in.  reinforced 
concrete  rectangular  drain  and  a  multiple 
outlet  section  70  ft.  in  length. 

As  the  outlet  discharges  through  the  har- 
bor bulkhead,  which  is  used  for  the  moor- 
ing of  vessels,  it  was  necessary  to  lower  as 
rapidly  as  possible  the  height  of  the  storm 
flow  in  order  to  reduce  its  velocity  and  at 
the  same  time  lessen  its  effect  after  its  issu- 
ance from  the  drain.  The  multiple  outlet 
consists  of  four  short  tubes,  each  7  ft.  wide 
by  6  ft.  9  in.  high,  with  an  invert  elevation 
at  the  bulkhead  line  of  — 2.0.  The  outlet 
structure  is  built  on  wooden  piles,  with  a 
row  of  concrete  sheet-piling  at  the  bulkhead 
line,  the  purpose  of  which  is  to  retain  the 
fill  under  the  drain  and  back  of  the  bulk- 
head. The  necessary  fender  piles  for  the 
proper  protection  of  the  bulkhead  against 
damage  by  vessels  are  also  provided. 

As  the  lower  portion  of  the  excavation  is 
considerably  below  the  tide  level  of  the 
harbor  a  large  cofferdam  at  the  outlet  is 
necessary,  and  the  excavation  is  unwatered 
by  means  of  two  6-in.  centrifugal  pumps 
electrically  driven.  The  contract  price  of 
the  work  is  $58,134.35.  The  contractor  is 
the  Raymond  Concrete  Pile  Company,  of 
Baltimore  and  New  York.  Alfred  H.  Hart- 
man,  division  engineer,  was  in  charge  for 
the  Baltimore  Sewerage  Commission. 
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Blow-Out   in   East   River    Tunnel 
Result  of  Difficult  Ground 

The  blow-out  which  occurred  at  9.30  p.  m., 
on  Dec.  1,  in  the  south  heading  of  the  Old 
Slip  tunnels  being  built  under  the  East  River 
in  New  York  City  was  not  a  serious  one,  aside 
from  delaying  the  work  in  one  heading  for  a 
short  time.  It  resulted  directly  from  the  very 
difficult  and  unusual  condition  of  having  rock 
over  most  of  the  tunnel  face  with  three  feet 
of  mud  at  the  top.  This  formation  makes  it 
necessary  to  do  blasting  with  the  constant 
danger  of  disturbing  the  thin  cover  of  mud 
over  the  shield. 

While  the  shields  of  these  tunnels  are  in 
rock,  bottom  headings  6  ft.  wide  by  5  ft.  high 
are  being  driven  in  advance  of  the  shield.  In 
this  a  concrete  cradle  is  laid,  with  embedded 
steel  rails  on  which  the  shield  slides.  When 
150  ft.  of  this  heading  has  been  driven,  work 
in  it  is  shut  down  and  the  shield  is  advanced 
till  it  reaches  the  end  of  the  section.  The 
shield  is  then  stopped  and  150  ft.  more  bot- 
tom heading  and  cradle  completed.  In  ad- 
vancing the  shield,  the  rock  is  shot  into  the 
bottom  heading.  As  the  rock  is  seamy,  it  is 
necessary  to  carry  15  lb.  of  air  pressure  to 
balance  the  full  hydrostatic  head  at  the  bot- 
tom of  the  advance  cut.  At  the  time  of  the 
accident  a  section  of  bottom  heading  had  been 
finished,  and  the  shield  had  advanced  to  within 
120  ft.  of  its  end.  It  is  thought  that  the  light 
blast  fired  in  the  rock  section  above  the  bot- 
tom heading  just  before  the  blow-out  loosened 
the  mud  above  and  in  front  of  the  shield,  re- 
ducing the  15  ft.  of  cover  at  that  point  so  that 
it  was  possible  for  the  air  pressure  to  blow  out 
into  the  river. 

When  the  blowout  occurred  there  was  an 
outrusJi  of  air  at  the  shield,  which  caused  the 
air  pressure  in  the  tunnel  to  drop  to  11  lb. 
Water  and  muck  began  to  come  in  and,  al- 
though every  effort  was  made  to  hold  the  head- 
ing by  throwing  bags  of  sawdust  into  the 
blowhole  it  soon  developed  that  the  escape  of 
air  eould  not  be  controlled.  No  one  was  in- 
jured, although  the  crew  remained  in  the 
heading  until  the  water  forced  them  to  retreat 
to  the  emergeaicy  lock.  Water  filled  the  300 
ft.  of  tunnel  to  a  -depth  of  several  feet. 

The  hole  made  in  the  river  bottom  was  an 
inverted  cone  25  ft.  across  at  the  top.  Its 
filling  with  clay  dumped  from  barges  is  still 
in  progress,  and  the  unwatering  of  the  tunnel 
will  not  be  begun  until  the  parallel  heading 
for  the  adjacent  tunnel  has  been  driven 
well  beyond  the  line  of  the  blowout,  so  that 
the  same  section  of  river  bottom  will  not  be 
subjected  to  pressure  from  both  headings  at 
once. 

The  East  River  tunnels  are  being  driven  by 
the  Flynn-O'Rourke  Company,  Inc.,  of  which 
George  H,  Flynn  is  president  and  Major  John 
F.  O'Rourke  vice-president  and  chief  engineer. 
For  the  Public  Service  Commission  for  the  first 
district  of  New  York  State,  Alfred  Craven  is 
chief  engineer  and  Robert  Ridgway  engineer 
of  subway  construction.  George  S.  Rice  is  engi- 
neer of  the  division  including  the  work,  and 
Clifford  Holland  is  engineer  in  charge  of  all 
the  East  River  tunnels. 
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No  New  River  and  Harbor  Projects 
to  Be  Provided  for  This  Year 

No  new  river  and  harbor  projects  will  be 
provided  for  during  the  coming  session  of 
Congress,  according  to  an  opinion  expressed 
by  Chairman  Sparkman  of  the  Rivers  and 
Harbors  Committee,  after  discussing  the  sub- 
ject with  President  Wilson. 


Tells  Brooklyn  Engineers'  Club  Mem- 
bers of  Their  Part  in  Military 
Preparedness  Plans 


Engineers  and  Contractors  Are  Vital  Factors  in 
Plans  for  Military  Preparedness 

General  Leonard  Wood  Tells  Brooklyn  Engineers'  Club  of  Technical  Man's 
Importance    in    National    Defence — Engineer    Reserve    Corps    Bill    Drafted 

Awakened  to  a  new  conception  of  their  duties  as  engineers  and  as  citizens, 
three  hundred  members  of  the  Brooklyn  Engineers'  Club  listened  until  well  past 
midnight  to  inspiring  messages  on  military  preparedness,  delivered  at  the  club's 
annual  banquet  at  the  Hotel  Bossert,  Dec.  2,  by  Major-General  Leonard  Wood, 
Commander  of  the  Army's  Department  of  the  East,  and  other  military  and  naval 
authorities.  Through  each  of  the  addresses  there  ran  the  same  undertone — that 
the  engineer,  properly  trained  in  military  duties,  must  form  the  backbone  of  any 
comprehensive  plan  for  national  defense. 

Carrying  with  them  the  weight  of  authority 
these  utterances  were  received  with  absorb- 
ing interest,  and  it  was  apparent  that  the 
straightforward  presentation  of  the  facts  re- 
garding the  present  status  and  future  needs 
of  the  army  and  navy  aroused  in  the  members 
of  the  audience  of  engineers  a  realization  of 
a  great  opportunity  to  serve  their  country, 
not  only  by  individual  preparation  in  the  sim- 
pler military  duties  which  the  technically 
trained  man  is  best  fitted  to  perform,  but  also 
by  a  nation-wide  co-operative  movement  em- 
bracing the  intelligent  organization  of  the 
vast  resources  which  lie  dormant,  at  present, 
in  the  engineering  profession  at  large. 

That  such  a  movement  is  shortly  to  emerge 
from  the  visionary  stage  was  made  clear  by 
William  Barclay  Parsons,  who,  as  chairman  of 
the  joint  committee  of  representatives  of  five 
of  the  great  national  engineering  organiza- 
tions, announced  that  a  bill  creating  a  reserve 
corps  of  engineers  in  private  practice  had 
been  drafted  and  would  be  submitted  to  Con- 
gress this  month.  If  this  measure  is  acted 
upon  favorably  it  may  be  possible  to  put  into 
effect  next  summer  a  plan  of  field  instruction 
for  the  preliminary  training  of  engineer  of- 
ficers for  the  proposed  reserve  corps. 

The  need  for  such  advance  planning  is  a 
vital  issue  to-day.  This  fact  was  attested  by 
Admiral  N.  R.  Usher,  commandant  of  the 
Brooklyn  Navy  Yard,  who  reminded  the  en- 
gineers that  the  bulk  of  the  world's  wealth 
is  now  being  amassed  in  the  United  States 
while  industrial  progress  elsewhere  has  been 
strangled  by  the  European  war.  With  such 
a  prize  as  this  country  to  be  had  for  the  mere 
taking — unless  the  United  States  is  able  to 
defend  itself — there  would  be  presented  a 
strong  inducement  for  some  foreign  power, 
with  fighting  forces  highly  developed  and  na- 
tional coffers  empty,  to  strike  a  swift  blow 
from  over  seas  in  order  to  rehabilitate  its  own 
crippled  finances. 


Photo  Am.  Press  Ass' n. 
MAJOR-GENERAL  LEONARD  WOOD 


Testing  Materials   Society  Changes 
Technical  Committees.  Regulations 

The  following  change  in  the  regulations  gov- 
erning technical  committees  has  been  author- 
ized by  affirmative  action  on  the  part  of  the 
executive  committee  and  the  committee  on 
technical  committees  of  the  American  Society 
for  Testing  Materials:  "As  a  general  pol- 
icy, only  one  representative  from  a  given  firm, 
company,  corporation,  laboratory,  or  other  in- 
stitution shall  be  eligible  to  independent  mem- 
bership on  a  given  committee,  although  ex- 
ceptions to  this  rule  may  be  permitted  at 
the  discretion  of  the  committee  concerned.  // 
the  membership  on  the  committee  is  held  in  the 
name  of  a  firm,  cotnpany,  corporation,  labora- 
tory, or  other  institution,  m.ore  than  one  repre- 
sentative may,  at  discretion  of  the  committee 
concerned,  participate  in  its  activities,  with  the 
understanding  that  such  representatives  shall 
jointly  command  only  a  single  vote." 


Military  Organization  Needed 

After  an  able  summing  up  of  the  club's 
purpose  in  making  preparedness  the  issue  of 
the  evening,  Nelson  P.  Lewis,  chief  engineer 
of  the  New  York  Board  of  Estimate  and  Ap- 
portionment, acting  as  toast-master,  intro- 
duced General  Wood,  who  first  emphasized 
the  need  of  organization  in  any  plan  for  mili- 
tary efficiency.  Transportation,  he  said,  is 
one  of  the  big  factors  which  concern  the  en- 
gineer, and  in  case  of  attack  a  great  load 
would  immediately  fall  upon  the  railroads.  It 
would  be  folly.  General  Wood  pointed  out,  to 
attempt  to  replace  the  existing  personnel  of 
the  carriers  with  army  engineers  unfamiliar 
with  the  details  of  the  transportation  problem. 
The  solution  is  to  devise  in  advance  a  plan 
whereby  every  employee  is  assigned  to  specific 
duty  which  he  is  best  qualified  to  perform. 
Thus  the  complex  mechanism  of  traffic  could 
be  turned  from  the  demands  of  peaceful  com- 
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merce  to  those  of  war  without  any  extensive 
reorganiration  and  its  resulting  confusion.  So 
H  is  with  the  other  industries — the  steel  mills, 
motor  truck  plants  and  even  the  bakeries. 
The  size,  capacity,  and  method  of  operation  of 
••ch  industry  must  be  studied  in  advance  so 
that  it  can  immediately  be  fitted  in  to  the  new 
program  which  a  national  emergency  might 
call  for. 

People  are  apt  to  forget.  General  Wood 
pointed  out,  that  the  men  on  the  firing  line 
ar«  a  comparati%-ely  small  portion  of  the  huge 
organization  which  modem  warfare  demands, 
and  that  the  actual  fighter  must  be  supported 
by  men  miles  back  of  the  trenches  who  supply 
him  with  clothing,  food,  ammunition,  construc- 
tion materials  and  hundreds  of  other  neces- 
sities. 

Ollken  Must  Be  Trained 

One  of  the  most  vital  elements  of  prepared- 
ness, according  to  General  Wood,  is  properly 
trainwl  officers.  The  military  and  Land  Grant 
ooDagea  and  technical  schools  are  producing 
each  year  a  wealth  of  material,  which,  so  far 
aa  military  usefulness  is  concerned,  is  abso- 
hitely  wasted.  That  is  to  say,  the  men  who 
have  had  this  training,  some  of  it  excellent 
and  some  less  satisfactory,  but  all  of  it  under 
officers  of  the  Army  detailed  at  the  univer- 
sities, are  not  gfotten  into  camps  of  instruction 
under  regular  officers  in  conjunction  with 
regular  troops  and  given  that  final  training 
which  is  needed  to  fit  them  for  efficient  reserve 
officers  or  officers  of  volunteers.  There  is  a 
great  opportunity  for  the  large  non-military 
universities  of  the  type  of  Yale,  Harvard  and 
Princeton  in  the  East  to  inaugurate  courses  in 
military  art  and  so  train  men  during  the  col- 
legiate course  that  this  training,  in  conjunc- 
tion with  two  or  if  possible  three  camps  of 
intensive  training  during  the  summer  vaca- 
tion, each  of  about  five  weeks  duration,  under 
officers  of  the  Army  and  alongside  of  regular 
troops,  will  fit  these  young  men  for  the  lower 
grades  of  volunteer  officers  and,  in  any  case, 
give  them  thorough  g^rounding  in  the  essen- 
tials of  a  soldier's  training.  It  seems  likely 
that  a  number  of  the  country's  influential 
universities  will  establish  such  courses  and 
count  them  as  part  of  the  curriculum  required 
for  a  degree.  In  fact,  a  movement  is  now  on 
foot  to  standardize  the  courses  of  college  mili- 
tary instruction  throughout  the  country. 

General  Wood  favors  the  adoption,  in  the 
United  States,  of  the  Australian  or  Swiss 
military  systems,  in  which  a  light  program  of 
military  training  is  begun  in  the  secondary 
achools  and  continued  for  a  few  years  after 


graduation  at  camps  of  instruction,  generally 
requiring  only  a  few  weeks'  service  each  year. 
The  untrained  man  in  war  is  almost  entirely 
useless,  and  even  if  the  United  States  could 
raise  an  army  of  a  million  men  between  sun- 
rise and  sunset,  as  certain  visionary  pacifists 
claim,  the  men  would  merely  serve  as  targets 
for  the  enemy  rather  than  as  an  effective  arm 
of  protection. 

Military  Training  for  Engineers 

Engineers  and  contractors  would  be  best 
qualified,  with  proper  training,  to  direct  the 
construction  of  defensive  works  in  case  an  at- 
tack were  threatened.  They  know  where  to 
g^et  the  men  and  the  materials  and  how  to  use 
them,  but  under  present  conditions  there  is  no 
means  of  orgranizing  these  men  for  the  Army's 
use,  in  spite  of  the  fact  that  they  would  un- 
doubtedly be  sought  at  the  first  call  to  arras. 
If  a  plan  of  military  instruction  were  carried 
out  the  engineers,  when  called  upon,  could  at 
once  begin  work  as  officers,  with  contractors' 
foremen  and  shift  bosses,  all  selected  well  in 
advance,  serving  as  their  sergeants  and  cor- 
porals, thus  preserving,  in  effect,  the  very 
features  of  organization  and  team-work  under 
which  successful  construction  contracts  are 
carried  out.  But  the  important  part  of  such 
a  program,  General  Wood  emphasized,  is  that 
it  cannot  be  rushed  through  on  a  day's  notice. 
Its  success  must  be  predicated  upon  a  plan 
prepared  well  in  advance,  so  that  each  avail- 
able officer  may  be  listed  in  the  War  Depart- 
ment's records,  assigned  a  definite  task  to  do 
and  given  the  necessary  training  to  do  it  ef- 
ficiently. 

Other  phases  of  the  subject  of  preparedness 
were  discussed  by  Admiral  N.  R.  Usher,  com- 
mandant of  the  Brooklyn  Navy  Yard,  Elmer 
A.  Sperry,  authority  cm  the  gyroscope  and 
member  of  the  Naval  Advisory  Board,  Com- 
mander Jessup  of  the  Navy  and  Captain  Kil- 
bourne  of  the  General  Staff. 

Bill  for  Engineer  Reserve 

William  Barclay  Parsons'_  announcement 
that  the  joint  national  conttnittee  of  iivil, 
electrical,  mining,  mechanical  and  consulting 
engineers,  of  which  he  is  chairman,  has 
drafted  a  bill  for  the  creation  of  a  reserve 
corps  of  engineers,  which  will  be  submitted  to 
Cong:res8  this  month,  was  greeted  with  en- 
thusiasm. The  proposed  plan  is  to  develop  en- 
gineer officers  from  men  in  private  practice, 
by  a  brief  tour  of  field  service  each  summer 
and  possibly  by  a  correspondence  course  dur- 
ing the  winter  months.  Engineers  were  urged 
to    impress    upon    their    representatives    in 


Washington  the  desirability  of  supporting 
this  measure.  To  a  session  dealing  with  pre- 
paredness in  the  abstract  the  news  that  the 
first  definite  step  toward  securing  the  legis- 
lation necessary  to  carry  out  the  plans  pro- 
posed came  as  a  fitting  climax  to  a  memorable 
meeting. 


Chicago  Council  Ignores  Findings 
of  Smoke  Report 

Five  days  after  the  smoke  abatement  and 
electrification  report  of  the  Chicago  Associa- 
tion of  Commerce  committee  had  been  made 
public,  the  city  council  passed  an  order  direct- 
ing its  railway  terminals  committee  to  take  up 
for  immediate  consideration  the  subject  of 
electrification  of  steam  railways  within  the 
city  of  Chicago,  and  to  report  at  an  early 
date  such  ordinance  as  in  its  judgment  may 
be  necessary  to  bring  about  the  adoption  of 
electricity  as  a  transportation  power  where 
steam  power  is  now  employed. 

The  report  was  called  a  disappointment,  and 
the  old  figure  of  43  per  cent  of  smoke  as  being 
caused  by  the  railroads  was  quoted  from  the 
1911  report  of  the  city  smoke  department.  It 
was  held  that  an  annual  financial  loss  of 
$17,600,000  was  chargeable  to  the  smoke  nui- 
sance. It  was  suggested  that  the  matter  be 
taken  up  first  with  the  Illinois  Central  and 
the  North  Western. 


Construction  of  Largest  Drydock 
Will  Require  Use  of  Varied  Plant 

The  new  South  Boston  drydock  is  to  be  the 
largest  in  the  country,  being  1200  ft.  by  149 
ft.  in  over-all  dimensions.  A  wide  variety  of 
plant,  including  cableways,  locomotive  cranes, 
compressor  plant  for  drills,  mixing  plants,  a 
variety  of  floating  plant,  and,  indeed,  about 
everything  but  steam  shovels,  will  be  used  by 
the  Holbrook,  Cabot  &  Rollins  Corporation  in 
carrying  out  the  contract. 

A  dredge  is  already  at  work  on  the  site  of 
the  dock  proper,  and  Morris  &  Cummins  of 
New  York,  who  have  this  part  of  the  work  on 
a  subcontract,  are  expected  to  bring  up  one 
of  the  biggest  dredges  on  the  Atlantic  coast, 
which  can  handle  150,000  cu.  yd.  of  material 
per  month,  and  which  will  make  short  work 
of  the  450,000  cu.  yd.  to  be  dredged  from  the 
dock  site  proper  and  dumped  at  sea. 

As  may  be  seen  from  the  accompanying 
drawing,  two  large  areas  of  land,  between 
which  lies  the  site  of  the  dock  and  approach 
channel,  have  already  been  made  by  filling  in 
between  recently  constructed  bulkheads.     The 
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balance  of  this  fill  will  be  made,  after  the 
dock  is  finished,  from  the  material  dredged 
out  of  the  approach  channel.  This  material 
will  also  be  used  to  complete  the  fill  between 
the  bulkheads  and  the  dock  walls,  after  a 
heavy  bank  of  riprap  to  be  excavated  from 
the  dock  floor  has  been  placed  around  the  out- 
side of  the  walls. 

About  85,000  cu.  yd.  of  rock  must  be  ex- 
cavated all  over  the  dock  floor.  Considerable 
saving  has  been  effected  in  the  design  by  the 
plan  of  excavating  beneath  the  walls  only 
enough  to  secure  a  solid  foundation,  a  sloping 
blanket  of  concrete  joining  the  toe  of  each 
wall  to  the  floor  concrete  of  the  dock. 

The  Directors  of  the  Port  of  Boston  de- 
signed the  dock  and  will  supervise  its  con- 
struction. Edward  P.  McSweeney  is  chair- 
man and  Robert  E.  Barrett  chief  engineer. 
DeWitt  C.  Webb,  civil  engineer,  U.  S.  N.,  has 
been  detailed  by  the  Navy  Department  at  the 
request  of  the  Boston  board  to  assist  in  the 
design  and  supervision  of  the  work. 

The  contractors  will  spend  the  time  until 
the  dock  site  is  dredged  assembling  plant. 
Then  a  cofferdam  will  be  thrown  across  the 
lower  end  of  the  site  as  indicated,  and  the 
water  pumped  out.  Active  work  on  removing 
the  rock  will  not  start  before  the  middle  of 
next  spring.  The  work  is  under  the  direc- 
tion of  Mr.  Rollins  of  the  contracting  firm, 
but  the  name  of  the  man  who  will  have  direct 
charge  of  the  construction  has  not  yet  been 
given  out. 


Exposition   Gates  Close  After  Suc- 
cessful and  Profitable  Season 

The  Panama-Pacific  International  Exposi- 
tion officially  closed  its  gates  at  midnight,  Dec. 
4,  with  ceremonies  attended  by  record-breaking 
crowds.  The  official  count  of  458,000  admis- 
sions on  closing  day  is  said  to  represent,  with 
one  exception,  the  largest  number  of  people 
ever  gathered  at  one  spot  in  the  United  States. 
The  total  attendance  since  the  opening  date 
has,  by  far,  exceeded  expectations,  and  great 
satisfaction  is  expressed  by  all  concerned  in 
the  complete  success  of  the  project  that  seemed 
at  one  time  so  seriously  handicapped  by  the 
European   situation. 

Closing  day  exercises  began  at  high  noon 
in  the  Court  of  the  Universe,  when  President 
Moore  of  the  Exposition  read  a  toast  from 
President  Wilson  and  a  reply  thereto.  The 
meaning  of  the  Exposition  and  a  closing  mes- 
sage were  given  symbolically  to  all  the  world 
by  President  Moore  through  a  group  of  young 
men  who  appeared  on  the  speakers'  platform 
one  after  another,  each  receiving  his  message 
and  passing  out  beneath  the  crossed  rifles  of 
the  guards.  The  first  of  them  was  a  boy  scout 
to  whom  was  given  a  message  to  all  the  chil- 
dren of  the  world. 

Came  next  a  journalist,  and  to  him  Presi- 
dent Moore  said,  "To  the  splendid  representa- 
tives of  the  press,  who  have  supported  from 


the  first  our.  ideals  and  our  efforts  and  who 
have  aided  in  the  fruition,  has  been  appointed 
the  great  task  of  carrying  the  meaning  of  the 
exposition  to  all  men.  Go,  good  friend,  there 
is  work  for  you  to  do."  Others  who  appeared 
were  a  toiler  in  workman's  clothes,  a  cowboy, 
a  surveyor,  a  soldier  and  a  sailor,  and  to 
each  was  assigned  a  part  in  taking  the  message 
to  all  quarters  of  the  earth. 

The  several  palaces  were  closed  by  President 
Moore's  party  making  a  tour  of  the  grounds, 
meeting  the  chief  of  each  department  at  the 
entrance  to  each  palace,  where  there  were  a 
few  words  of  official  congratulations  after 
which  a  herald  in  the  historic  costume  of  the 
town  crier  announced  the  building  closed. 
Prosperity  week  electrical  parade,  aeroplane 
flights  and  a  continuous  illumination  and  fire- 
works display  during  the  evening  were  fea- 
tures of  the  program.  At  midnight  President 
Moore  closed  a  switch-  in  the  Court  of  the  Uni- 
verse, turning  off  the  lights  and  leaving  the 
grounds  in  semi-darkness.  This  was  a  signal 
for  a  corps  of  buglers  on  the  darkened  Tower 
of  Jewels  to  sound  taps  in  requiem  toward 
the  four  points  of  the  compass. 

Financial  Success 

When  the  exposition  period  was  two-thirds 
over  the  last  debt  was  paid  off  and  a  surplus 
began  to  accrue.  After  the  gates  closed  on 
Dec.  4  the  total  number  of  admissions  re- 
corded was  18,876,000,  of  which  approximately 
13,000,000  were  paid.  In  addition  to  this 
source  of  income,  a  number  of  the  zone  con- 
cessions, operated  on  the  percentage  basis, 
contributed  to  exposition  coffers. 

Reviewing  the  financial  history  of  the  Ex- 
position in  a  general  way,  it  may  be  said  that 
the  overall  construction  cost,  including  ground, 
totaled  about  $18,365,000.  Prior  to  opening 
day  assets  totaled  $16,989,000,  so  that  the  gates 
were  opened  with  a  deficit  of  $1,376,000.  The 
income  during  the  operating  period  paid  all 
operating  expenses  and  in  addition  gradually 
accumulated  a  surplus  which  amounted  to 
$2,572,000  at  the  closing  date. 

The  estimated  net  cost  of  restoring  the 
grounds  to  their  original  condition  is  $165,000 
and  this,  plus  the  deficit  on  opening  day,  de- 
ducted from  the  surplus,  leaves  a  net  earning 
of  $1,360,000.  The  Municipal  Auditorium, 
costing  $1,086,000  and  constituting  the  bulk  of 
the  opening  day  deficit,  was  presented  to  the 
city  by  the  Exposition  as  a  memorial.  The 
disposal  of  the  net  profit  from  the  operating 
period  has  not  yet  been  decided  upon,  but 
efforts  are  being  made  to  induce  stockholders 
to  assign  it  to  the  preservation  of  parts  of  the 
exposition,  p3rticularly  a  boulevard  that  would 
follow  the  present  Marina  and  connect  with 
the  Ocean  Highway. 

The  foregoing  total  cost  figures  include 
some  1500  pieces  of  sculpture  and  other  dec- 
orations of  the  grounds,  but  take  no  account 
of  State  and  foreign  buildings  or  zone  con- 
struction work  and  are,  of  course,  exclusive  of 
the  400,000  exhibits  that  were  on  display. 


Committee  Continues  Water  Prob- 
lem Studies  in  California 

The  question  of  whether  irrigation  or  navi- 
gation should  have  prior  rights  was  debated  at 
the  second  session  of  the  California  Water 
Problem  Conference  which  convened  in  San 
Francisco,  Nov.  29.  A  paper  by  Frank  Adams, 
in  charge  of  California  irrigation  investiga- 
tions for  the  federal  goverment,  pointed  out 
that  there  are  between  750,000  and  1,000,000 
acres  of  land  in  the  State  for  which  irrigation 
facilities  are  available  but  unused.  He  men- 
tioned also  there  are  over  20,000,000  acres  of 
land  in  the  State  that  need  irrigation,  but  for 
which  the  water  supply  is  nowhere  near  ade- 
quate. In  fact,  particularly  in  the  San  Joaquin 
Basin,  very  little  more  water  for  irrigation 
could  be  developed  without  storage. 

Mr.  Adams  thought  there  should  be  a  central 
authority  over  water  development,  instead  of 
the  present  arrangement  whereby  six  commis- 
sions have  some  voice  in  the  matter.  He 
recommended  a  more  direct  State  control  of 
irrigation  districts  which  would,  he  thought, 
greatly  improve  the  market  for  water  district 
bonds. 

The  importance  of  economical  use  of  water 
was  emphasized  by  L.  A.  Nares  of  Fresno,  who 
said  that  in  his  district  an  excess  of  irrigation 
water  was  damaging  the  land.  Sixty  thousand 
acres  had  been  temporarily  rendered  useless, 
he  said,  by  excessive  irrigation,  which  had 
raised  the  water  table  and  brought  alkali  to 
the  surface.  A.  Griffin  of  Manteca,  agreed 
with  Mr.  Nares  and  pointed  out  that  acre-feet 
methods  of  measuring  water  should  be  used 
rather  than  the  second-foot  plan. 

The  suggestion  that  the  office  of  State  water 
master  be  created  under  the  direction  of  either 
the  water  commission  or  the  railroad  commis- 
sion was  made  by  W.  A.  Johnstone  of  the 
water  commission,  as  a  means  for  enforcing 
the  economical  use  of  water.  This  suggestion 
was  very  favorably  considered  by  the  con- 
ference. 

W.  A.  Beard,  of  Sacramento,  presented  a 
paper  on  water  storage  which  took  up  in  detail 
the  question  of  storage  for  flood  control,  for 
irrigation  and  for  power  development.  He 
argued  that  public  rather  than  private  backing 
should  be  urged  for  developing  water  storage 
so  that  all  three  of  these  uses  could  be  made 
more  effective. 

After  reviewing  the  papers  and  data  which 
had  been  submitted  to  the  conference,  five  com- 
mittees were  appointed  to  work  separately  and 
report  again  to  the  conference  after  digesting 
all  the  information  received.  This  work  was 
divided  under  the  following  classifications: 
Committee  on  riparian  rights — to  consider  va- 
rious phases  of  this  question  and  particularly 
to  arrive  at  an  opinion  as  to  the  stand  of  the 
Supreme  Court  on  the  matter;  committee  on 
centralization  of  authority — to  consider  cen- 
tralizing all  State  water  authority  in  one  body; 
committee  on  irrigation — to  consider  unifica- 
tion of  irrigation  laws,  duty  of  ditch  water, 
rights  of  underground  water,  and  care  of  ditch 
systems;  committee  on  State  financial  assist- 
ance to  irrigation  and  reclamation  districts — 
to  consider  the  question  of  State  aid  for  water 
districts;  committee  on  flood  control,  reclama- 
tion and  navigation — to  consider  these  subjects 
in  the  light  of  safety  and  most  advantageous 
use  of  the  water,  together  with  State  control 
of  storage  dams.  Still  another  committee 
already  in  existence  is  investigating  water 
disputes  between  States. 

"Theodore  Jacobs,  president  of  the  State  In- 
land Waterways  Conference,  announced  that 
Feb.  21,  22  and  23,  1916  had  been  decided  upon 
for  a  general  convention  of  water  interests 
in  San  Francisco,  at  which  would  be  considered 
the  proposal  of  C.  E.  Grunsky  to  have  all  Cali- 
fornia commissions  relating  to  water  matters 
consolidate  into  a  State  board  of  public  works. 
Mr.  Jacobs  reported  having  made  an  extended 
canvass  for  this  meeting,  which  would  also 
take  up  certain  other  water  problems,  and  said 
that  he  expected  to  have  present  a  total  of 
1000  delegates  from  various  parts  of  the  State. 
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$38,000,000  More  Wanted  for  U.  S. 
Public  Works  This  Year 

The  Sixty-fourth  Congress  assembled  in 
Washington  Dec.  6,  and  President  Wilson  de- 
livered his  annual  address  the  following  day. 
The  greatest  appropriations  ever  asked  for 
daring  other  than  a  war  period  were  pre- 
sented by  the  Secretary  of  the  Treasury  in  the 
annoal  estimates.  They  totaled  $1,285357,808, 
an  increase  over  last  year  of  $170343,614,  the 
majority  of  the  increases  being  for  increased 
military  preparedness. 

The  total  public  works  appropriations  asked 
for,  exclusive  of  the  military  and  naval  estab- 
lishments, amount  to  $132,180,157,  an  increase 
over  last  year  of  approximately  $38,000,000. 
Some  of  the  items  under  this  head  are  as 
follows:  Public  buildings,  about  $10,000,000; 
rivers  and  harbors,  $46,000,000;  Panama 
Canal,  $19,000,000;  reclamation  service,  $8,- 
938,000;  Indian  reservation  irrigation,  $1,000,- 
000;  lighthouses,  beacons  and  sigrnals, 
12,000.000;  Bureau  of  Standards,  $250,000; 
immigrant  stations,  $175,000;  Alaska  rail- 
roads. $8,000,000. 

For  surveys  of  public  lands,  $2,220,520  is 
asked ;  for  the  0£Bce  of  I^blic  Roads  and  Rural 
Engineering,  $600,000  for  salaries  and  general 
expenses;  for  the  Bureau  of  Standards,  $50,000 
for  equipment,  $15,000  for  the  high  potential 
investigation,  $150,000  for  testing  structural 
materials,  $40,000  for  investigating  fire  re- 
sisting materials,  $10,000  for  clay  products 
and  $120,000  for  testing  rail  materials. 


New  York  Bridge  Investigation  May 
Lead  to  Extensive  Reconstruction 

It  is  expected  that  important  changes  will 
result  from  the  investigation  being  conducted 
by  the  joint  Senate  and  Assembly  committee 
appointed  during  the  last  session  of  the  Legis- 
lature to  investigate  the  condition  of  high- 
way bridges  throughout  the  state  of  New 
York,  of  which  Assemblyman  Charles  O. 
Pratt  is  chairman. 

The  committee  has  power  to  make  such  sug- 
gestions as  it  sees  fit  relative  to  the  rebuild- 
ing and  maintenance  of  bridges  outside  of 
cities.  There  are  33,000  such  bridges  in  the 
state,  only  11,000  of  which  have  been  found 
capable  to  sustain  a  load  of  more  than  8  tons. 

The  resolution  for  the  formation  of  such  a 
committee  was  introduced  by  Mr.  Pratt  and 
was  indorsed  by  the  New  York  State  Auto- 
mobile Association.  It  is  based  on  the  laws, 
passed  since  1887,  exempting  villages  and 
towns  from  paying  damage  claims  arising 
from  bridge  accidents  in  certain  cases.  In 
1887  the  Laws  of  New  York  exempted  towns 
from  all  liability  for  any  damage  resulting 
from  the  breakage  of  a  bridge  by  a  traction 
eogine  weighing  more  than  5  tons.  In  1890 
this  was  extended  to  include  sluices  and  cul- 
verts and,  in  1908,  the  towns  were  exempted 
from  any  liability  resulting  from  the  break- 
age of  a  bridge,  sluice  or  culvert  by  a  trac- 
tion engine,  portable  piece  of  machinery  or 
load  over  8  tons. 

Modem  conditions  and  the  advent  of  the 
automobile  have  created  new  problems,  and 
scarcely  a  day  passes  but  that  loads  weighing 
anywhere  from  8  to  20  tons  pass  over  bridge 
that  were  built  to  sustain  a  load  of  only  4 
tons.  In  many  instances  the  bridges  have 
been  posted  to  warn  people  that  they  cannot 
safely  sustain  a  load  of  more  than  2  tons. 
Their  location,  however,  sometimes  makes  it 
impractical  for  the  driver  to  turn  back  and 
cross  another  bridge.  This  is  held  to  account 
for  many  of  the  accidents  which  have  resulted 
of  late  on  the  state  highway  bridges.  Fur- 
thermore, the  committee  has  found  that  while 
some  of  the  bridges  are  strong  enough  to  sus- 
tain a  weight  of  more  than  8  tons  they  lack 
sufficient  width  to  permit  the  passage  of  two 
automobiles  at  one  time,  and  that  the  ap- 
proaches, in  many  instancs,  are  in  very  poor 
condition  and  in  some  cases  blocked. 

The  committee  has  power  to  examine  all 
such  bridges,  as  to  the  method  of  construction 
and   maintenance,  and   must  make   its '  report 


on  or  before  Feb.  15,  1916.  It  is  also  em- 
powered to  introduce  such  bills  as  it  deems 
necessary  to  provide  for  a  uniform  method  of 
construction  and  maintenance  of  highway 
bridges  and,  it  is  further  believed,  its  report 
will  lead  the  Legislature  to  pass  laws  that  will 
determine  which  should  construct  and  main- 
tain the  highway  bridges,  the  state  or  the 
township. 

The  New  York  State  Automobile  Associa- 
tion has  taken  a  very  keen  interest  in  the  in- 
vestigration  and  is  aiding  the  committee  in 
every  way.  The  State  Highway  Commission 
is  also  actively  assisting  the  committee  and, 
while  no  report  is  available  at  this  time,  it  is 
believed  that  the  investigation  will  result  in  a 
complete  change  in  the  method  of  constructing 
and  maintaining  highway  bridges  throughout 
the  state  and  in  the  rebuilding  and  strength- 
ening of  a  great  many  of  them. 


Philadelphia  Engineers  Advanced  to 
Important  Posts 

Speculation  as  to  appointments  to  the  im- 
portant headships  of  technical  departments  in 
Philadelphia  has  been  brought  to  a  close  by 
the  mayor-elect's  announcement  that  George 
S.  Webster,  long  chief  of  the  bureau  of  sur- 
veys of  that  city,  would  be  made  commissioner 
of  the  department  of  wharves  and  docks,  and 
that  George  E.  Datesman,  principal  assistant 
engineer  under  Mr.  Webster,  was  to  be  made 
commissioner  of  the  department  of  public 
works,  succeeding  Morris  L.  Cooke.  The  ap- 
pointments come  as  the  reward  of  long,  con- 
scientious and  valuable  service  to  the  city  of 
Philadelphia. 

Under  Mr.  Webster  the  bureau  of  surveys 
has  grown  from  a  small  department,  of  a 
dozen  or  so  men,  to  a  tremendous  organiza- 
tion, handling  such  projects  as  the  $24,000,- 
000  South  Philadelphia  improvement,  the 
separation  of  dozens  of  grade  crossings  on  the 
Pennsylvania  and  the  Philadelphia  &  Read- 
ing railways,  and  the  preparation  of  plans 
for  disposal  of  the  city's  sewage. 

Mr.  Datesman,  while  acting  as  principal  as- 
sistant engineer  to  Mr.  Webster  and  handling 
a  wide  range  of  duties,  has  given  special  at- 
tention to  the  question  of  sewage  disposal.  In 
the  course  of  his  studies  he  made  a  trip 
abroad  and  prepared  a  comprehensive  report 
on  practice  in  European  cities. 

As  an  indication  of  Philadelphia's  views  on 
the  appointments,  the  following  is  quoted  from 
an  editorial  in  the  Philadelphia  Ledger: 

"These  two  appointments  are  so  good  that 
even  if  the  others  fell  short  of  public  expec- 
tation they  would  entitle  the  mayor-elect  to 
warm  commendation.  He  has  made  a  promis- 
ing beginning." 


Commission  Appointed  to  Advise  on 
Panama  Canal  Slides 

In  compliance  with  a  request  from  President 
Wilson,  who  is  desirous  that  General  Goethals 
have  the  benefit  of  the  best  assistance  possible 
in  solving  the  problem  he  has  in  hand,  the 
National  Academy  of  Science  has  designated  a 
commission  to  investigate  the  subject  of  slides 
on  the  Panama  Canal  and  to  make  a  report 
to  the  President  concerning  them.  It  is  ex- 
pected that  the  commission  will  sail  for  the 
Canal  Zone  to-day. 

Those  appointed  on  the  commission  are: 
Charles  R.  Van  Hisc,  president  of  the  Uni- 
versity of  Wisconsin ;  Brig.-Gen.  Henry  L.  Ab- 
bot, hydraulic  engineer,  of  Cambridge,  Mass.; 
John  C.  Branner,  president  of  Leiand  Stan- 
ford, Jr.,  University;  Whitman  Cross,  of  the 
U.  S.  Geological  Survey;  John  F.  Hayford, 
director  of  the  college  of  engineering.  North- 
western University;  Harry  F.  Reid,.  professor 
of  geology  at  Johns  Hopkins  University;  Dr. 
Charles  D.  Walcott,  president  of  the  Smith- 
sonian Institute;  Rolla  C.  Carpenter,  profes- 
sor of  experimental  engineering,  Cornell  Uni- 
versity; Arthur  P.  Davis,  chief  engineer  U.  S. 
Reclamation  Service,  and  John  R.  Freeman, 
consulting  hydraulic  engineer,  of  Providence, 
R.  I. 


News  of  Engineering  Societies 

The  Oklahoma  Society  of  Engineers  will 
hold  its  annual  meeting  at  Oklahoma  City, 
Dec.  28. 

The  American  Association  for  Labor  Legis- 
lation convention  will  be  held  at  the  Shoreham 
Hotel,  Washington,  D.  C,  Dec.  28-29. 

The  American  Concrete  Pipe  Association 
will  hold  its  annual  convention  in  Chicago 
Feb.  17  and  18,  1916,  during  the  week  of  the 
Cement  Show. 

The  Engineers'  Club  of  Philadelphia  will 
hold  a  meeting  in  that  city  Dec.  21.  Barclay 
Parsons,  consulting  engineer,  of  New  York 
City,  will  speak  on  "Railways  in  China." 

The  Manitoba  Branch  of  the  Canadian 
Society  of  Civil  Engineers  held  a  meeting  in 
Winnipeg  Dec.  2.  W.  P.  Brereton  presented  a 
paper  on  "Grade  Separation  in  the  City  of 
Winnipeg." 

The  Engineers'  Qlub  of  Trenton  held  its  an- 
nual meeting  in  that  city  Dec.  9.  Samuel  T. 
Wagner,  chief  engineer  of  the  Reading  Rail- 
way System,  presented  a  paper  on  "Some 
Grade  Elimination  in  Philadelphia." 

The  American  Society  of  Civil  Engineers 
will  hold  a  meeting  in  New  York  City  Dec.  15, 
at  which  Benjamin  F.  Groat  will  present  a 
paper  on  "Chemi-Hydrometry  and  Its  Applica- 
tion to  the  Precise  Testing  of  Hydro-Electric 
Generators." 

The  South  Atlantic  Road  Congress  will  be 
held  at  Richmond,  Va.,  Jan.  17  to  20,  1916,  to 
determine  a  policy,  devise  means  and  outline 
routes  in  a  comprehensive  road-building  cam- 
paign in  Maryland,  the  Carolinas,  Georgia, 
Florida  and  Virginia. 

The  American  Concrete  Institute  will  vote 
on  the  following  candidates  for  office  next 
month:  President,  Leonard  C.  Wason;  vice- 
president,  Henry  C.  Turner;  treasurer,  Robert 
W.  Lesley;  directors,  Charles  R.  Gow,  Edward 
P.  Boyer  and  J.  G.  Treanor. 

The  Brooklyn  Engineers'  Club  held  its  an- 
nual meeting  Dec.  9.  The  following  officers 
were  elected  for  the  ensuing  year:  President, 
Ernest  M.  Van  Norden;  secretary,  Joseph 
Strachan;  treasurer,  Harry  E.  Funk;  directors, 
Bernt  Berger  and  Carrol  S.  Dunphe. 

The     American     Waterworks     Association's 

New  York  section  will  hold  a  regular  monthly 
meeting  at  the  Hotel  Manhattan,  Dec.  15;  lunch- 
eon will  be  served  at  12.30  p.  m.  "Filter  Trou- 
bles" will  be  discussed  by  G.  E.  Willcomb,  F. 
E.  Hale,  E.  M.  Hoopes,  F.  W.  Green,  G.  R. 
Spalding,  Elmer  G.  Hanahan,  S.  M.  Van  Loan 
and  A.  A.  Tolson. 

The  Engineers'  Society  of  Western  Pennsyl- 
vania will  hear  James  W.  Rollins,  president  of 
the  Holbrook,  Cabot  &  Rollins  Corporation, 
engineers  and  contractors,  of  Boston,  speak  on 
"The  Relations  Between  Engineers  and  Con- 
tractors" at  a  meeting  of  the  structural  sec- 
tion, to  be  held  at  Pittsburgh,  Jan.  4,  1916. 

The  Utah  Society  of  Engineers  will  hear 
E.  C.  La  Rue,  hydraulic  engineer  for  the  water 
resources  branch  of  the  U.  S.  Geological  Sur- 
vey, speak  on  "The  Colorado  River  Problem" 
at  a  meeting  to  be  held  in  Salt  Lake  City 
Dec.  17.  The  monthly  journal  of  the  society 
will  be  increased  from  16  to  22  pages  in  order 
to  publish,  in  full,  the  papers  presented  in  the 
future,  according  to  C.  J.  Ullrich,  assistant 
State  engineer  of  Utah,  its  editor. 

The  Seattle  Association  of  Members  of  the 
American  Society  of  Civil  Engineers  received 
a  report  on  the  final  form  of  the  articles  of 
association  for  the  Affiliated  Engineering 
Societies  of  Seattle  at  a  meeting  held  in  that 
city  Nov.  29.  The  slight  changes  made  in  the 
articles  by  the  joint  conference  committee 
were  approved  and  the  representatives  previ- 
ously appointed,  Robert  Howes  and  John  L. 
Hall,  were  empowered  to  act  in  the  matter. 

The  Engineers'  Club  of  St.  Louis  will  hold 
its  annual  dinner  in  that  city  Jan.  26,  1916. 
Dr.  Elmer  L.  Corthell  will  be  the  guest  of 
honor.  The  nominating  committee  of  the  club 
has  submitted  the  following  nominations  for 
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officers  for  the  ensuing  year:  President,  F.  E. 
Bausch;  first  vice-president,  H.  I.  Finch;  sec- 
ond vice-president,  F.  G.  Jonah;  third  vice- 
president,  J.  T.  Garret;  treasurer,  F.  T.  Cutts; 
directors,  W.  E.  Rolfe,  0.  F.  Harting  and 
W.  O.  Pennell. 

The  Cuban  Society  of  Engineers  will  hear 
Eduardo  Beato,  formerly  engineer  in  charge 
of  the  worlc,  speak  on  the  "Construction  of 
Sea  Walls  in  Havana  Harbor,"  at  the  Decem- 
ber meeting  of  the  society,  to  be  held  at  the 
clubhouse,  Paseo  de  Marti,  76,  Havana,  Cuba. 
At  the  January  meeting  Luis  Morales,  chief 
engineer  of  municipal  engineering.  Department 
of  Public  Works,  will  present  a  paper  on  the 
sewerage  and  paving  work  in  Havana,  which 
cost  approximately  $17,000,000. 

The  Nebraska  Engineering  Society  will  hold 
its  annual  meeting  at  Lincoln  Dec.  17  and  18. 
Papers  will  be  presented  on  surveys  and 
records,  roads,  waterworks,  irrigation,  hydro- 
electric development  and  valuation  and  legis- 
lation. Among  the  speakers  will  be:  Robert 
Harvey,  state  surveyor  of  Nebraska;  W.  S. 
Gearhart,  state  engineer  of  Kansas;  George 
T.  Prince,  chief  engineer.  Metropolitan  Water 
District,  Omaha;  H.  C.  Diesem,  investigation 
engineer,  U.  S.  Department  of  Agriculture; 
John  Hodge,  civil  engineer,  of  Boelus,  and 
C.  E.  Hurd,  consulting  engineer,  of  Lincoln. 


Personal  Notes 


Joseph  A.  Rourke,  formerly  as- 
sistant engineer  in  the  public  works  depart- 
ment of  the  city  of  Boston,  has  been  appointed 
engineer  in  charge  of  the  high  pressure  water 
service  of  that  city.  He  was  graduated  from 
Worcester  Polytechnic  Institute  in  1887  and 
first  engaged  in  mechanical  and  electrical 
work.  In  1896  he  joined  the  forces  of  the 
Boston  Transit  Commission  on  the  studies  and 
designs  for  the  Tremont  Street  subway.  He 
has  been  with  the  streets  and  public  works 
department  of  the  city  since  1901. 

William  Veenon  Kerns,  formerly 
engaged  on  paving  work  for  the  city  of  Moline, 
111.,  has  been  appointed  to  a  position  in  the 
office  of  the  chief  engineer  of  the  Chicago  & 
Eastern  Illinois  Railroad. 

Walter  Anderson  has  resigned 
from  the  office  of  city  engineer  of  Centralia, 
Wash.,  to  accept  an  appointment  with  the 
Berger  Manufacturing  Company  of  Minne- 
apolis, Minn. 

C.  A.  Ring,  consulting  engineer  for  the 
Brompton  Pulp  &  Paper  Company,  has  been 
appointed  chief  engineer  for  the  Deerfield 
Pulp  Company,  Mount  Mills,  Vt.,  which  is 
constructing  a  30-ton  sulphate  mill.  He  also 
continues  in  his  connection  with  the  Brompton 
company. 

A.  G.  H  I  L  L  B  E  R  G,  hydraulic  engineer,  of 
New  York  City,  has  been  retained  to  design 
the  proposed  30,000-hp.  hydroelectric  plant  at 
the  mouth  of  the  White  Rock  Canyon  on  the 
Rio  Grande  in  northern  New  Mexico,  con- 
templated by  the  Rio  Grande  Light,  Heat  & 
Power  Company,  of  which  Charles  G.  Wilfong 
is  the  president. 

Edward  N.  Lake,  formerly  in  charge 
of  the  Chicago  office  of  the  Stone  &  Webster 
Engineering  Corporation,  has  become  a  part- 
ner, with  Fred  A.  Krehbiel,  in  the  Krehbiei 
Company,  engineers  and  constructors,  Mar- 
quette Building,  Chicago.  Mr.  Lake  has  spe- 
cialized in  electricity  and  its  commercial  ap- 
plication with  the  Arnold  Company  and  Bion 
J.  Arnold,  the  Western  Electric  Company,  the 
Chicago  Edison  Company,  the  Chicago  board 
of  supervising  engineers  and  the  Stone  & 
Webster  Engineering  Corporation.  Mr. 
Krehbiel  has  made  fuel,  steam  and  mechan- 
ical engineering  and  construction  his  special- 
ties. He  also  was  with  the  Arnold  Company 
and  Bion  J.  Arnold  for  several  years. 


W.  L.  Hemphill,  U.  S.  transitman, 
with  the  General  Land  Office,  has  been  trans- 
ferred from  Northern  Idaho  to  Southern  Cali- 
fornia for  the  winter  and  is  now  in  the  Im- 
perial Valley  on  the  execution  of  public  land 
surveys.  For  the  past  four  years  Mr.  Hemp- 
hill has  been  with  the  Bureau  of  Lands  at 
Manila,  P.  I.,  as  cadastral  surveyor,  but  in 
June  was  transferred  by  the  War  Department 
to  the  federal  service. 

Leonard  F.  Burkage,  Jr.,  for- 
merly connected  with  the  U.  S.  Reclamation 
Service  on  the  construction  of  Arrowrock 
Dam,  has  been  appointed  to  a  position  with 
the  Miami  Conservancy  District,  at  Dayton, 
Ohio.  Mr.  Burrage  was  with  the  U.  S. 
Reclamation  Service  for  the  past  6  years, 
having  been  engaged  on  the  construction  of 
the  Kochess  and  Keechelus  earth  dams  in 
Washington  previous  to  his  transfer  to  the 
Arrowrock  work. 

Irwin  S.  Osborn  and  Virgil  D. 
Allen  have  opened  a  consulting  engineers' 
office  in  the  Rose  Building,  Cleveland.  Mr. 
Osborn  is  still  retained  on  the  construction 
of  the  garbage  disposal  plant  in  Toronto,  which 
is  practically  completed.  Mr.  Allen  was,  un- 
til recently,  building  commissioner  of  Cleve- 
land. The  firm  proposes  to  handle  architec- 
tural, mechanical,  industrial  and  municipal 
work. 

W.  D.  Beers,  state  engineer  of  Utah, 
has  moved  his  offices  into  the  new  State  cap- 
itol  at  Salt  Lake  City. 

A.  P.  M.  Fleming,  superintendent  of 
the  British  Westinghouse  works  at  Manches- 
ter, England,  has  been  sent  to  the  United 
States  by  his  government  to  make  an  investi- 
gation of  institutions  organized  to  conduct  in- 
dustrial research.  He  is  at  present  in  con- 
sultation with  Prof.  E.  B.  Paine,  head  of  the 
electrical  engineering  department  of  the  Uni- 
versity of  Illinois. 

Major  Wildurr  Willing,  Corps 
of  Engineers,  U.  S.  A.,  in  charge  of  the  St. 
Louis  district  of  the  Western  division,  will 
deliver  a  series  of  four  lectures  on  military 
engineering  before  the  Engineers'  Club  of  St. 
Louis,  beginning  in  February. 

Edwin  L.  Grimes,  consulting  engi- 
neer, of  Troy,  N.  Y.,  is  assisting  James  M. 
Caird  in  the  valuation  of  Bangor  (Me.)  water- 
works. 

John  A.  Logan  of  the  Logan  &  Giertz 
Construction  Company  of  Elgin,  111.,  whose 
appointment  as  a  member  of  the  Illinois 
Waterway  Commission  was  noted  in  these  col- 
umns last  week,  has  been  engaged  in  the 
contracting  business  for  the  past  twelve  years. 
The  Logan  &  Giertz  company,  of  which  he  is 
president,  constructed  a  large  part  of  that 
city's  sewer  system  as  well  as  sewers  at 
Sterling,  St.  Charles  and  Carpentersville  in 
Illinois,  and  has  done  considerable  paving  work 
in  Elgin,  Downers,  Grove  and  Woodstock. 

John  A.  Giles,  city  engineer  of  Bing- 
hamton,  N.  Y.,  has  been  appointed  commis- 
sioner of  public  works,  to  be  effective  Jan.  1, 
1916.  His  successor  as  city  engineer  has  not 
yet  been  named.  Mr.  Giles  was  graduated 
from  Union  College  in  1897,  and  entered  the 
service  of  the  Delaware  &  Hudson  Railroad 
immediately  after.  From  this  work  he  went 
to  the  U.  S.  Deep  Waterway  Commission  for 
a  short  period  in  1899  and  from  that  service 
to  work  on  an  electric  line  from  Albany  to 
Thompson's  Lake.  In  the  later  part  of  the 
year  he  was  appointed  bridge  inspector  for 
the  Chicago  &  Northwestern  Railway.  After 
serving  as  expert  computer  on  New  York  State 
Barge  Canal  surveys  in  1900  and  1901,  he  be- 
came assistant  engineer  for  the  Chicago  & 
Northwestern  Railway,  in  which  capacity, 
among  other  works,  he  had  charge  of  subways, 
track  raising,  pavements,  retaining  walls  and 
the  reconstruction  of  water  mains,  conduits 
and  sewers  in  connection  with  track  elevation 
in  Chicago.  He  was  appointed  city  engineer 
of  Binghamton  in  1908. 


Norman  M.  Stineman,  assistant 
engineer,  Chicago,  Milwaukee  &  St.  Paul  Rail- 
way Company,  was  elected  chairman  of  the 
Chicago  chapter  of  the  American  Association 
of  Engineers  Dec.  3.  Other  officers  are  as 
follows:  S.  C.  Van  Etten,  secretary,  and  W. 
J.  Mauer,  treasurer. 

R.  WalterCreuzbaur,  ofthe  firm  of 
R.  W.  Creuzbaur,  and  Charles  L.  Parmelee, 
engineers,  Woolworth  Building,  New  York 
City,  has  been  re-engaged  as  consulting  engi- 
neer of  railroad  improvements  for  the  city  of 
Elizabeth,  N.  J.  Among  other  works  upon 
which  he  is  representing  the  city  are  the  six 
tracking  plans  of  the  Pennsylvania  Railroad 
and  the  straightening  of  that  company's  line 
between  Newark  and  Linden.  He  is  also  in 
charge  of  the  work  proposed  by  the  Public 
Utilities  Commission  and  the  city  for  grad'e 
separation  along  the  Central  Railroad  of  New 
Jersey.  Mr.  Creuzbaur  has  been  engaged  in 
engineering  work  since  1877,  his  first  service 
having  been  as  rodman  on  the  New  York 
elevated  railroad  work.  For  many  years  he 
was  connected  with  municipal  works  in  New 
York  City,  during  which  period  he  served  for 
five  years  as  consulting  engineer  of  public 
works  of  the  Borough  of  Brooklyn.  He  was 
originally  retained  on  the  Elizabeth  work  in 
September,  1914. 


Obituary  Notes 


J.  Herbert  Shedd,  consulting  engi- 
neer, of  Woonsocket,  R.  I.,  and  chairman  of 
the  Rhode  Island  State  Harbor  Commission, 
died,  Nov.  27,  at  the  age  of  eighty-one.  He 
first  engaged  in  civil  engineering  in  1856  as 
a  student  in  a  Boston  engineer's  office.  In 
1859  he  opened  an  office  in  his  own  name  in 
that  city,  which  he  continued  for  10  years. 
His  first  engagement  for  the  city  of  Provi- 
dence, for  which  a  large  part  of  his  work 
was  done,  was  in  1866,  when  he  was  retained 
to  make  an  examination  relative  to  a  public 
water  supply  for  that  city,  and  to  design  a 
sewer  system  for  the  Brook  Street  district, 
which  was  the  first  step  in  a  comprehensive 
plan  for  the  entire  city.  Subsequently,  he 
designed  and  constructed  the  Providence 
waterworks,  which  cost  $4,500,000,  and  the 
city  sewer  system  costing  $5,500,000.  He  was 
appointed  chairman  to  the  State  Harbor  Com- 
mission in  1876  and  held  the  oflBce  up  to  the 
time  of  his  death.  In  1890  he  was  appointed 
city  engineer  of  Providence,  which  office  he 
occupied  for  seven  years,  after  which  he  was 
appointed  consulting  engineer.  He  became  a 
member  of  the  American  Society  of  Civil  En- 
gineers in  1869. 

James  Mapes  Dodge,  past  president 
of  the  American  Society  of  Mechanical  Engi- 
neers, vice-president  of  Franklin  Institute  and 
chairman  of  the  board  of  directors  of  the  Link- 
Belt  Company,  died  in  Philadelphia,  Dec.  4. 
He  was  sixty-three  years  old.  His  profes- 
sional education  was  received  at  Rutgers  Col- 
lege and  Cornell  University.  During  his  life- 
time he  devoted  special  attention  to  the  im- 
provement and  manufacture  of  conveying  ma- 
chinery and  devices.  He  became  a  member  of 
the  American  Society  of  Mechanical  Engineers 
in  1884  and  served  as  its  president  in  1903. 

O.  E.  Davis,  prominent  in  the  develop- 
ment of  the  sugar  growing  industry  and  or- 
ganizer of  the  Stewart  Sugar  Company,  died 
in  New  York  City,  Dec.  4.  He  was  bom  in 
Matanzas,  Cuba,  in  1862,  and  was  educated 
at  the  Boston  IPolytechnic  Institute,  in  this 
country,  and  in  technical  colleges  in  Germany. 

Thomas  R.  Crowell,  city  engineer 
of  Lebanon,  Pa.,  died  in  that  city,  Nov.  25,  at 
the  age  of  fifty-seven.  He  was  graduated  from 
Lafayette  College  in  1879  and  worked  with 
the  U.  S.  Coast  &  Geodetic  Survey,  the  Penn- 
sylvania Railroad  and,  as  chief  engineer,  with 
the  Cornwall  &  Lebanon  Railroad  previous  to 
becoming  city  engineer  of  Lebanon,  about  15 
years  ago. 
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Six- Wheel  Motor  Truck  Takes  Load 
Off  Traction  Wheels 

To  take  the  load  off  tl.e  traction  wheels 
and  relieve  them  of  carrying  and  pushing  the 
k>ad,  the   Chicago   Pneumatic   Tool  Company, 


stores,  and  that  it  will  result  in  a  substantial 
saving  in  cost  The  solid  steel  forms  lap 
tightly  at  both  ends  and  are  joined  by  a  sim- 
ple but  effective  centering  on  the  sides,  pre- 
venting any  leakage  and  waste  of  concrete. 
Forms   are   made  of   pressed  sheet  steel  and 


companied  by  specifications  for  both  the  con- 
crete and  the  forms.  It  is  claimed  that  the 
new  steel  tiles  can  be  quickly  laid.  They 
are  furnished  in  6,  8,  10  and  12-in.  heights 
and  30  and  35-in.  lengths.  Cost  data  will  be 
furnished  by  the  General  Fire  Proofing  Com- 
pany. Metal  lath  for  ceilings  can  be  easily 
attached  and  smooth  ceilings  obtained. 


Business    Notes 

The  Yeomans  Brothers  Company,  231  Insti- 
tute Place,  Chicago,  has  taken  charge  of  the 
sale  and  installation  of  the  Shone  pneumatic 
sewage  ejectors  throughout  the  United  States 
and  Canada. 

R.  E.  S.  Gear  and  John  F.  Stevens,  Jr.,  have 
been  appointed  managers  of  the  Chicago  office 
of  the  T.  L.  Smith  Company,  manufacturer  of 
concrete  mixers,  of  Milwaukee,  in  the  Old 
Colony  Building,  Chicago.  Mr.  Gear  was  for- 
merly sales  manager  of  Templeton-Kenley  & 
Company,  Ltd.,  of  Chicago,  and  Mr.  Stevens 
was  secretary  of  the  same  company. 


RUCK  CAN   B£  TURNED  AROUND  IN  A  36-FOOT  SPACE  WITH  LOAD  OF  LUMBER  40  FEET  LONG 


Fisher   Building,  Chicago,  has   placed  on  the 
market  the  Little  Giant  six-wheel  truck. 

In  the  ordinary  four-wheel  truck  the  power 
is  applied  through  the  traction  wheels  and 
motor  truck  practice  is  to  place  the  entire 
load,  or  the  greater  portion  of  it,  directly 
over  or  slightly  forward  of  them.  The  power 
of  the  motor  is  utilized  to  draw  the  load  in- 
stead of  carrying  it  and  pushing  it,  and  only 
nflicient  of  the  load  is  placed  upon  the  chassis 
of  the  truck  to  secure  proper  traction.  The 
weight  so  imposed  is  not  rigidly  fastened  to 
the  chassis,  but  rests  upon  a  ball  race,  making 
it  a  live  or  floating  load.  This  feature  is 
•aid  to  relieve  the  running  gear  and  engine 
from  the  shock  and  strain  which  a  load  ordi- 
narily transmits  as  a  result  of  the  constant 
vibration  due  to  irregularities  of  roadbed,  and 
also  affords  relief  from  strain  in  starting  and 
•topping.  The  rear  wheels,  it  is  claimed,  abso- 
lutely track  and  the  driver  need  have  no  more 
concern  for  the  movement  and  guidance  of  the 
load  than  in  ordinary  four-wheel  construction. 
It  is  able  to  turn  around  in  a  36-ft.  space, 
even  when  carrying  lumber  40  ft.  long. 


are  easily  transported  without  danger  of  in- 
jury. 

Form  work  of  simple  skeleton  timber  with 
runners  under  the  line  of  joists  is  illustrated 
in  detailed  drawings  given  in  the  booklet,  ac- 


Trade  Publications 

Kingsford     Foundry     &     Machine     Works, 

Oswego,  N.  Y.  Catalog  18,  6  x  9  in.,  24  pages, 
illustrated.  Turbine  multi-stage  pumps  for 
high  duty  work.  Waterworks,  irrigating,  fire 
pressure  and  boiler  feed  pumps  are  shown. 

Barrett  Manufacturing  Company,  New  York, 
Chicago,  etc.  Folder,  10  x  12%  in.,  illustrated. 
This  artistic  and  well-printed  folder  presents 
reasons  why  Barrett  Specification  Roofs  were 
chosen  for  the  National  Lamp  Works  of  Gen- 
eral Electric  Company  at  Nela  Park,  Cleve- 
land. 


Machinery  Exposition  to  Be  a  Fea- 
ture of  Drainage  Congress 

In  combination  with  the  Sixth  Annual 
Drainage  Congress,  to  be  held  at  Cairo,  HI., 
Jan.  19-21,  1916,  there  will  be  held  an  exposi- 
tion of  ditching  and  dredging  machinery  and 
other  machines  related  to  drainage  work. 
George  Parsons  of  the  executive  committee, 
Cairo,  will  famish  information  in  regard  to 
Oun  feature. 


New  Steel -Tile  to  Lower  Cost  of 
Concrete  Floors 

Permanent  steel  forms  for  concrete  floors 
deaigned  of  the  T-beam  type  are  being  placed 
on  the  market  by  the  General  Fire  Proofing 
Company  of  Youngstown,  Ohio.  In  an  illus- 
trated booklet  of  32  pages,  just  issued  and 
entitled  "GF  Steel-Tile— an  Economical  Sys- 
tem of  Floor  Construction,"  the  new  system  of 
construction  is  fully  explained  and  tables  are 
given  for  safe  live  loads  on  the  various  sizes 
■ot  tiles  and  spacing  of  joists. 

It  is  claimed  that  the  new  construction,  ex- 
amples of  which  are  shown  in  the  accompany- 
ing photographs,  is  particularly  effective  in 
•nch  buildings  as  schools,  apartment  houses, 
hotels,  oflSce  buildings,  lofts,  warehouses  and 


')F  CONSTRUCTION — STEEL  TILE  PLACED  IN   FLOOR  OF  SCHOOL  BUILDING 
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16  Miles  of  Winnipeg  Aqueduct  Finished 
at  Close  of  First  Year's  Work 

Cold  Weather  Has  Stopped  Coticreting  on  New 
100-Mile  Water  Supply  Con.'.luit  Being  Built 
as  Joint  Project  to  Deliver  100,000,000  Gallons 
Daily  to  Seven  Canadian  Municipalities  at 
Estimated  Cost  of  $13,0'tO,005. 
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l&eolitell^od.- Block  Floors 


Kreollte  Wood   Block   Floor  In  Machine  Shop  of  Michigan  Central   Ry., 
St.  Thomas,  Ont.,  Can. 
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Where  the  Wear  Comes 


on  the  ordinary  floor  in  a  manufacturing 
plant,  foundry  or  shop,  is  the  place  where 
expense  commences  to  pile  up. 


TT  costs  money  to  truck  material  over  uneven 
-■■  floors.  It  is  harder  on  the  men  to  work 
without  a  good  footing,  and  the  depreciation 
on  the  average  floor  is  a  big  item  in  operating 
cost. 


In  a  Kreolite  Wood  Block  Floor 


the  wear  is  hardly  noticeable.  All  the 
blocks  are  manufactured  from  slow 
growth,  air  seasoned,  long  leaf  yellow 
pine,  treated  against  decay  by  the 
Kreolite  process,  thus  insuring  a  maxi- 
mum amount  of  wear  with  no  mainte- 
nance expense. 


TZ'REOLITE  Wood  Block  Floors  are 
"^^  unequaled  for  foundries,  machine  shops, 
pickling  rooms  and  loading  platforms,  because 
of  the  unusually  severe  conditions  met  with  in 
this  class  of  work, 

T  ET  us  prove  to  you  that  a  Kreolite  Wood- 
''■^  Block  Floor  will  be  a  paying  investment 
in  your  plant. 


A  card  today  will  bring  you  a  copy  of  our 
booklet  on  factory  floors.     Shall  we  send  it? 

THE  JENNISON-WRIGHT  COMPANY 

323  Huron  Street,  Toledo,  Ohio 

Pioneers  in  Perfect  Floors 
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American  International  Corporation 

NOTE  was  made  in  this  journal  recently 
of  the  organization  of  a  $50,000,000  in- 
ternational promotional  and  trading  corpora- 
tion, known  as  the  American  International 
Corporation.  The  organization  of  the  new 
company  has  been  rightly  hailed  as  the 
greatest  single  step  taken  by  American 
business  to  cope  with  the  problems  of  inter- 
national trade.  In  saying  this,  the  progress 
made  by  the  United  States  Steel  Products 
Company,  the  Standard  Oil  Company,  and 
other  large  American  businesses  in  foreign 
markets  is  not  lost  sight  of.  The  new  com- 
pany, though,  in  its  function  as  a  financing 
and  development  agency,  has  a  wider  scope. 
From  the  caliber  of  its  management  one 
would  expect  every  means  essential  to  the 
widest  success  to  be  employed.  Conse- 
quently the  purchase  of  seven  ships  from 
the  Pacific  Mail  Steamship  Company  this 
week  need  n6t  cause  surprise.  The  prompt- 
ness of  the  company's  start  augurs  well, 
however,  for  its  progress. 

Railways  and  Preparedness 

COMMENTING  last  week  on  Mr.  Dixon's 
views  on  the  relation  of  railways  to 
military  preparedness,  which  were  pub- 
lished in  the  Engineering  Record  of  Dec. 
11,  page  737,  the  New  York  Times  ex- 
pressed views  which  need  no  comment  in 
this  journal.  They  are  very  much  to  the 
point  at  a  time  when  the  President  has 
urged  a  new  study  of  the  railway  problem. 
The  Times  says:  "The  war  on  the  rail- 
ways by  the  enemy  within  the  gates  is  a 
more  serious  matter  than  the  need  of  the 
railways  against  imaginary  hostilities  in 
an  indefinite  future.  The  indemnities 
which  Germany  is  levying  upon  the  lands 
which  it  has  conquered  are  surpassed  by 
the  tribute  on  our  railways  by  those  who 
are  extorting  rates  below  cost  and  wages 
above  merit."  The  Times  does  not  disagree 
in  the  least  with  Mr.  Dixon.  It  merely 
takes  advantage  of  the  occasion  to  express 
aptly  the  need  of  the  railways  for  fairer 
treatment. 

Let  Contracts  Early 

MUCH  favorable  comment  has  been 
received  by  the  Engineering  Record 
upon  its  editorials  urging  engineers  to  let 
their  contracts  for  next  year's  work  as  early 
as  possible.  One  correspondent,  after  ex- 
pressing the  view  that  the  editorials  were 
not  strong  enough  in  urging  the  engineer 
to  action,  remarked  that  a  similar  campaign 
should  be  waged  each  year.  He  pointed 
out  that  the  records  of  the  cement  com- 
panies show  that  the  maximum  shipments 
are  in  September  and  October,  at  a  time 
when  the  construction  peak  should  be  past 
and  cement  consumption  be  on  the  decline. 
While  all  work  is  not  made  more  expensive 


by  cold  weather,  concreting  certainly  costs 
more  when  there  is  danger  of  frost.  Our 
correspondent's  advice  is  well  worth  while. 
Taken  generally,  contracts  are  not  let  early 
enough,  and  if  there  be  need  in  normal 
years  for  urging  the  engineer  to  be  fore- 
handed, there  certainly  ought  to  be  much 
greater  emphasis  at  the  present  time  upon 
early  contract  letting.  Shortage  and  high 
prices  of  materials  and  of  contractors' 
equipment  are  to  be  expected.  Under  such 
circumstances  the  contracts  let  earliest  will 
have  the  greatest  advantage. 

Economy  Records 

OCCASIONALLY  records  for  economy 
have  been  made  by  blindly  neglecting 
necessary  public-works  construction.  The 
public  is  dazzled  by  the  contrasting  figures, 
invariably  well  advertised,  but  remains  ig- 
norant of  the  amount  of  necessary  work  that 
has  been  delayed.  Generally  the  deception 
succeeds  in  its  purpose — that  of  enhancing 
the  reputation  of  the  fact-suppressing  of- 
ficial. If  the  public  were  fully  informed  as  to 
the  means  by  which  the  record  was  made, 
the  plan  would  not  be  quite  so  popular  The 
taxpayer  would  not  be  elated  at  a  large 
saving  if  he  were  shown  that  the  neglect 
of  the  distribution  system  in  his  water- 
works department  had  kept  his  insurance 
rates  abnormally  high  or  caused  them  to 
be  raised.  Nor  would  any  saving  to  the 
city  treasury  mollify  his  feelings  if  the 
postponement  of  filtration  work  was  men- 
acing his  family  constantly  with  typhoid. 
Economy  in  office  is  highly  commendable, 
but  should  not  be  attained  at  the  expense 
of  necessary  construction.  Economy  under 
such  circumstances  is  not  an  achievement. 
The  public's  health,  comfort  and  safety  are 
of  more  value  than  its  dollars. 

Prejudicing  the  Young  Engineer 

A  CORRESPONDENT  who  is  deeply  in- 
terested in  the  movement  now  afoot  to 
give  the  engineer  his  proper  place  in  public 
life  points  out  what  he  considers  the  failure 
of  engineering  instructors  to  impart  to 
their  students  an  appreciation  of  their  re- 
ciprocal obligations  toward  the  public.  If, 
he  reasons,  the  public  is  to  have  a  proper 
respect  for  the  engineer,  the  engineer  in 
turn  must  be  in  sympathy  with  the  public 
and  tolerant  of  its  point  of  view.  Instruc- 
tors in  engineering  are  wont,  he  says,  to 
pick  to  pieces  in  a  sarcastic  and  contemp- 
tuous way  the  proposals  regarding  public 
projects  made  by  representatives  of  the 
people.  Such  a  procedure  amuses  the  class, 
but  puts  the  students  in  the  same  frame 
of  mind  as  the  instructor — entirely  out  of 
sympathy  with  the  people  he  serves.  Ref- 
erences to  the  mayor  of  a  town  as  "a 
gentleman  of  average  intelligence"  or  to  a 
town  council  as  "a  body  of  farmers,"  when 


said  with  a  sarcastic  inflection,  do  not  con- 
duce to  the  development  of  the  sympathetic 
relations  which  should  exist  between  the 
engineer  and  the  public.  The  Engineering 
Record  agrees  heartily  with  its  correspon- 
dent. Certainly  a  superior  attitude  of 
mind  on  the  part  of  the  engineer  toward 
those  whom  he  serves  will  sooner  or  later 
show  itself  and  result  in  refusal  to  accord 
the  professional  man  the  position  that  he 
believes  should  be  his.  In  time,  no  doubt, 
this  superior  attitude  would  be  dispelled  by 
frequent  contact  with  clients,  but  meanwhile 
much  irretrievable  damage  may  have  been 
done. 

New  York  Pier  Construction 

MAXIMUM  economy  in  combined  first 
cost  and  maintenance  is  claimed,  by 
C.  W.  Staniford,  chief  engineer  of  the  New 
York  Department  of  Docks  and  Ferries,  for 
the  pier  construction  now  being  used  in 
South  Brooklyn.  Extended  study  has  con- 
vinced him  that  the  best  solution  of  the 
pier  problem,  as  presented  in  the  Port  of 
New  York,  is  a  combination  of  a  concrete 
deck  with  a  pile  substructure.  The  deck 
is  absolutely  permanent,  while  the  sub- 
structure is  permanent  below  about  high- 
water  line,  and  easily  and  cheaply  repaired 
above  that  level.  Except  for  the  asphalt 
covering  of  the  concrete  deck,  the  new  type 
costs  no  more  than  the  timber-decked  piers 
formerly  in  use,  while  the  cost  of  deck 
repairs  is  almost  entirely  eliminated.  A 
description  of  a  pier  of  this  type  will  be 
found  in  an  article  elsewhere  in  this  issue. 
One  noteworthy  advantage  of  the  timber 
and  pile  substructure  over  all-concrete  con- 
struction, aside  from  the  matter  of  cost  al- 
ready mentioned,  is  its  greater  flexibility  and 
elasticity  under  the  inevitable  shock  from 
vessels.  Either  the  vessel  or  the  pier,  with 
the  concrete  design,  is  in  danger  of  serious 
damage.  The  timber  structure,  on  the 
other  hand,  acts  as  a  shock  absorber,  and 
dissipates  the  effect  of  impact  for  both 
vessel  and  pier.  Another  point  deserving 
note  in  connection  with  the  structure  de- 
scribed is  the  cargo-hoist  design.  Much 
attention  has  been  given  in  this  country  to 
various  types  of  apparatus  for  handling 
cargo  economically.  These  have  been  con- 
sidered by  the  Department  of  Docks  and 
Ferries,  and  the  decision  reached  to  adhere 
to  the  device  customary  in  American  harbor 
practice.  It  is  more  simple  than  the  der- 
ricks and  cranes  of  European  ports  and,  in 
the  judgment  of  the  department,  is  eco- 
nomical and  effective. 

Constructive  Commission  Work 

THERE  was  much  speculation  when  the 
Federal  Trade  Commission  was  author- 
ized by  Congress,  and  also  at  the  time  of  its 
appointment,  regarding  the  attitude  it  would 
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take  toward  the  work  entrusted  to  it.  There 
was  a  chance  for  mischief,  measurable  only 
by  the  tremendous  size  of  the  business 
interests  of  the  country.  It  is  gratifying 
to  record,  therefore,  the  constructive  atti- 
tude which  the  commission  has  taken,  an 
attitude  apparent  in  the  investigations  it 
has  made,  and  still  more  so  in  an  address 
d^vered  early  this  month  by  the  vice- 
chairman.  Edward  N.  Hurley,  before  the 
Association  of  National  Advertisers  in  New 
York  City.  The  theme  of  his  address  was 
the  way  in  which  the  commission  may  be 
helpful  to  American  business.  After  com- 
mending the  spirit  in  which  the  commercial 
interests  of  the  country  have  placed  facts 
at  the  disposal  of  the  commission,  he 
pointed  out  that  great  good  may  come  from 
the  collection  and  publication  of  essential 
data  regarding  American  business  condi- 
tions. Investigations  so  far  made  disclose 
the  astonishing  fact  that  of  the  250,000 
business  corporations  in  this  country,  over 
100,000  have  no  income  whatever,  90,000 
make  less  than  |5000  a  year,  while  only 
60,000  make  over  $5000.  Among  the  mea- 
aures  which  Mr.  Hurley  suggests  as  con- 
tributing to  the  solution  of  this  undesirable 
situation  is  the  standardization  of  cost 
aystema,  so  that  business  men  will  have 
ready  access  to  methods  which,  after  com- 
paratively brief  application,  will  disclose 
their  true  condition.  He  points  out  other 
activities  for  the  commission,  all  of  them 
aimed  at  helping,  and  not  harassing,  busi- 
ness. Enough  has  been  said,  however,  to 
indicate  that  the  fears  expressed  have,  so 
far  at  least,  proved  unwarranted. 


Why  Is  Registration  in  Civil  Engi- 
neering Decreasing  ? 

ELSEWHERE  in  this  issue  are  curves 
showing  that  the  registration  of 
students  in  civil  engineering  has  fallen  ofif 
markedly  since  1910.  While  there  are  data 
regarding  some  Eastern  schools,  most  of 
the  curves  relate  to  Middle  Western  col- 
leges. Apparently,  the  causes,  whatever 
they  may  be,  are  operating  over  a  wide 
area. 

At  first  thought  one  cannot  but  charac- 
terize the  tendency  as  alarming.  Any 
decrease  is  to  be  suspicioned,  at  least,  as  a 
sign  of  decadence.  On  the  other  hand,  it 
may  be  an  evidence  of  necessary  adjust- 
ment to  changed  conditions. 

So  far,  certainly,  as  the  colleges  are  con- 
cerned, the  tendency  presages  difficulties. 
Buildings  and  equipment  in  the  older  insti- 
tutions are  provided  for  double  the  number 
of  students  forecast  for  a  time  three  years 
hence  when  the  effect  of  the  declining 
curves  will  be  felt  in  all  four  classes. 
Faculties,  too,  have  been  developed  to  care 
for  the  larger  numbers.  Unless  the  curves 
soon  change  and  tend  upward  again, 
faculty  readjustments  and  idle  educational 
plant  are  sure  to  follow. 

Whether  the  tendency  is  so  serious  from 
the  standpoint  of  the  profession  generally 
is  open  to  question.  Has  not  the  supply  of 
graduates  in  the  past  been  larger  than  the 
demand?  College  professors  say  that  it 
has  not,  but  how  then  can  one  account  for 


the  very  large  numbers  of  engineering 
graduates  who,  with  fresh  diplomas  or  after 
a  year  or  two  of  technical  experience,  desert 
engineering  paths  for  sales  and  executive 
work?  Moreover,  if  supply  is  not  greater 
than  demand,  why  are  engineering  salaries 
at  a  level  which,  justly  or  unjustly,  has 
caused  quite  general  complaint?  If  inves- 
tigation should  prove  that  the  decrease  in 
registration  is  an  effort  to  approximate 
supply  to  demand,  the  condition  should  not 
cause  disquietude. 

The  Engineering  Record  believes  that  one 
of  the  causes  for  the  downward  tendency  is 
a  clearer  understanding  on  the  part  of 
young  men  to-day  of  the  financial  prospects 
in  the  engineering  world.  Ten  and  fifteen 
years  ago  the  profession  was  over-boomed. 
Popular  magazines  carried  stories  about  the 
marvelous  achievements  and '  handsome 
incomes  of  engineers.  Electrical  engineer- 
ing then,  too,  was  rounding  out  the  first 
fifteen  years  of  its  wonderful  development 
and  carried  young  men  to  a  high  pitch  of 
enthusiasm.  The  misunderstanding  re- 
garding the  compensation  of  engineers  was 
quite  general.  That  condition  has  changed, 
and  among  the  public  at  large  it  is  now 
well  understood  that  extraordinary  financial 
returns  are  not  to  be  looked  for  in  engi- 
neering work. 

Furthermore,  other  courses  of  strong 
appeal  to  young  men  have  come  to  the  fore 
or  been  developed  within  the  decade. 
Prominent  among  these  are  the  so-called 
business  courses,  which  aim  to  put  economic 
studies  on  a  practical  basis  and  to  give  the 
student  a  close  insight  into  money,  banking 
and  corporation  organization  and  manage- 
ment. With  "big  business"  occupying  the 
center  of  the  stage  of  national  life  the  at- 
traction toward  courses  in  business  has 
naturally  been  strong. 

Then,  too,  scientific  agriculture  has 
bounded  to  the  front.  The  remarkable 
work  of  the  Department  of  Agriculture  and 
the  publicity  given  to  the  possibilities  in 
scientific  farming  have  opened  new  vistas 
to  farmers'  sons  and  the  boys  of  small 
communities,  who  formerly  shunned  farm- 
ing on  account  of  its  drudgery. 

These  two  causes — a  truer  understanding 
of  the  financial  return  in  engineering  and 
the  popularity  of  new  courses — are  undoubt- 
edly operating.  There  are  probably  others. 
They  should  be  clearly  understood  and  their 
relations  to  the  problem  as  a  whole  fully 
developed.  Only  with  all  of  the  facts  in 
hand  can  the  significance  of  decreasing 
registrations  be  appreciated,  and  the  proper 
remedy,  if  one  is  needed,  applied.  Mani- 
festly it  is  not  a  question  for  the  college 
professors  alone.  The  profession  at  large 
has  a  vital  interest.  For  this  reason  the 
Engineering  Record  invites  its  readers,  in 
the  colleges  and  out  of  them,  to  contribute 
their  views  on  the  subject. 


Zuyder  Zee  Reclamation  Postponed 
by  War 

ONE  of  the  important  engineering 
projects  postponed  by  the  war  is  the 
reclamation  of  the  Zuyder  Zee,  plans  for 
which  have  been  discussed  for  25  years.  Two 


years  ago  a  bill  covering  the  reclamation 
work  was  prepared,  with  the  intention  ulti- 
mately of  presenting  it  to  the  Parliament. 
It  was  necessary  first  to  have  it  approved 
by  the  various  departments  of  the  Govern- 
ment which  would  be  affected  by  the  work 
or  the  new  conditions  created.  All  of  the 
civil  departments  have  approved  the 
measure,  but  the  war  department,  deeply 
engrossed  in  more  immediate  affairs,  has 
been  unable  to  get  at  the  plan,  though  it 
has  been  in  its  possession  for  the  past  year. 
The  reclamation  of  the  Zee  will  make  neces- 
sary the  modification  of  present  plans  for 
the  national  defense  and,  consequently, 
nothing  can  be  done  until  the  war  depart- 
ment has  signified  its  approval  of  the 
measure. 

For  this  reason  alone  the  measure  will 
probably  be  delayed.  But  financial  consid- 
erations are  entering,  by  reason  of  the 
European  complication,  which  may  mean 
the  indefinite  postponement  of  the  project, 
even  after  the  war  is  over. 

The  scheme  as  planned  will  cost 
300,000,000  guilders  (a  guilder  is  valued  at 
40  cents),  while  the  land  reclaimed  will  have 
an  area  of  190,000  hectares  (about  47,000,- 
000  acres).  While  the  whole  amount  of 
300,000,000  guilders  would  not  be  needed 
at  once,  because  the  building  program  ex- 
tends over  many  years,  the  expense  of  Hol- 
land's mobilization  will  for  some  time  be 
a  tremendous  burden  on  a  population  of 
only  6,000,000  people.  Until  September 
Holland  had  expended  275,000,000  guilders 
on  mobilization  within  its  European  limits, 
while  65,000,000  had  been  spent  in  a  sim- 
ilar way  in  the  colonies.  Since  then  a 
200,000,000-guilder  war  loan  has  been 
floated,  and  the  expectation  was  that  the 
total  expenditure  on  account  of  military 
preparations  would  be  about  600,000,000  to 
the  end  of  1915.  If  the  war  should  last 
another  year  not  less  than  1,000,000,000 
guilders  would  be  spent.  Considering  that 
the  purchasing  power  of  a  guilder  in  Hol- 
land is  not  much  less  than  a  dollar  here,  it 
will  be  seen  that  Holland  must  suffer  an 
economic  setback  due  to  its  enforced  mili- 
tary program. 

The  problem,  from  the  technical  and 
economic  standpoints,  is  an  extraordinarily 
interesting  one.  Not  only  are  there  involved 
a  tremendous  mileage  in  inclosing  dikes, 
huge  locks  to  connect  the  canals  with  the 
sea,  and  large  pumping  stations,  but 
economic  problems  of  a  very  unusual  sort. 
For  example,  the  salt-water  fishing  industry 
now  thriving  there  will  be  destroyed.  It 
is  expected  that  some  compensation  will 
have  to  be  made  to  the  interests  affected. 
On  the  other  hand,  there  will  replace  the 
salt-water  fishing  a  fresh-water  fishing  in- 
dustry of  large  proportions.  This  in  turn 
will  have  to  be  evaluated,  and  consideration 
given  to  the  extent  by  which  it  offsets  the 
loss  due  to  the  destruction  of  the  salt-water 
fishing  industry.  Again  there  are  now  on 
the  shores  of  the  Zee  towns  which  have 
built  up  a  considerable  shipping  business. 
Naturally  these  must  retain  their  water 
communication  facilities,  so  that  an  aux- 
iliary canal  system  must  be  provided.  More- 
over, the  construction   problem   is  not  so 
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simple  as  levee  building  generally  is  in  this 
country.  A  tremendous  quantity  of  willows 
will  be  needed  for  mattress  work,  such  quan- 
tities, in  fact,  as  cannot  be  obtained  im- 
mediately. It  will  be,  necessary,  therefore, 
to  grow  them  expressly  for  the  work.  Like- 
wise a  supply  of  suitable  levee-building  ma- 
terial is  a  most  troublesome  one,  clay  being 
notably  scarce  in  the  Zuyder  Zee  district. 

These  technical  difficulties,  naturally,  only 
serve  in  the  present  economic  crisis  to  put 
off  still  longer  the  day  when  this  most  in- 
teresting engineering  work  will  be  put 
under  way.  Doubtless  it  .will  come 
eventually,  but  certainly  not  until  the 
courageous  little  country  on  the  North  Sea 
has  had  an  opportunity  to  recover  in  part  at 
least  from  the  draft  on  its  resources  which 
its  part  as  a  near  neighbor  of  the  fighting 
European  nations  has  imposed  on  it. 


Flaw  in  the  Proposed  Officers'  Re- 
serve Corps  Bill 

INSOFAR  as  it  affects  engineers,  the  pro- 
posed bill  for  the  creation  of  an  Officers' 
Reserve  Corps  of  the  regular  army,  as  now 
drafted  in  a  tentative  way,  contains  one 
provision  which  will  prevent  the  technically 
trained  man  of  broad  experience  from  of- 
fering his  services  as  part  of  the  plan  for 
adequate  national  defence.  This  undesir- 
able feature  of  the  measure  relates  to  the 
ages  at  which  men  may  be  admitted  as  re- 
serves. The  bill  states :  "No  person  shall  be 
appointed  or  reappointed  a  second  lieuten- 
ant in  the  Officers'  Reserve  Corps  after  he 
has  reached  the  age  of  32  years,  a  first 
lieutenant  after  he  has  reached  the  age  of 
36  years,  a  captain  after  he  has  reached  the 
age  of  40  years,  or  a  major  after  he  has 
reached  the  age  of  45  years."  The  bill  is 
not  yet  in  final  form  and  there  is  time  for 
the  joint  committee  of  members  of  the  five 
national  engineering  societies — civil,  me- 
chanical, electrical,  mining  and  consulting 
— to  use  their  influence  in  having  this  por- 
tion of  the  proposed  legislation  amended. 

If  this  country  should  be  called  upon  to 
defend  itself  from  attack  by  a  foreign 
power,  engineers  of  all  degrees  of  training 
would  be  urgently  needed,  but  the  bill,  in 
its  present  form,  would  admit  to  service 
only  the  comparatively  young  men.  They, 
of  course,  would  fill  a  most  important  place. 
They  could  be  used  to  best  advantage  in 
those  duties  requiring  strong  physiques, 
capable  of  enduring  the  most  vigorous  kind 
of  service  at  the  front. 

Another  group  of  engineers,  however, 
would  be  of  equal,  if  not  greater  service — 
the  mature  members  of  the  profession,  with 
judgment  ripened  by  years  of  experience, 
the  consulting  engineers,  chief  engineers 
and  department  heads.  The  present  age 
limitations  would  exclude  them  from  the 
reserve  corps. 

The  great  asset  which  this  group  repre- 
sents must  not  be  thrown  away.  These  are 
the  men  of  broad  executive  experience,  who 
would  be  able,  for  example,  to  take  the  War 
Department's  plans  for  a  series  of  large- 
scale  defensive  works,  get  contractors  to- 
gether, and  push  the  work  through  expe- 
ditiously. 


The  present  number  of  regular  officers  in 
the  engineer  corps  of  the  army  would  be 
absurdly  inadequate  to  cope  with  the  mani- 
fold military  engineering  problems  which 
a  threatened  invasion  would  present  for 
solution.  The  weakness  is  not  in  training 
or  efficiency,  but  in  numbers.  The  corps 
must  be  reinforced  in  the  event  of  a  na- 
tional crisis  and  any  bill  creating  a  reserve 
for  this  purpose  should  provide  for  using 
the  senior  members  of  the  engineering  pro- 
fession as  well  as  those  under  45  years 
of  age. 

Chicago  Electrification  Report 

THOUGH  the  committee  on  smoke 
abatement  and  electrification  of  the 
Chicago  Association  of  Commerce  after  a 
four  years'  investigation  has  decided  that 
electrification  is  too  expensive  and  will  con- 
tribute but  slightly  to  smoke  abatement,  no 
one  with  confidence  in  the  progressive 
spirit  of  Chicagoans  and  of  the  American 
people  generally  will  believe  that  electrifica- 
tion is  a  dead  issue  in  Chicago.  Should  any 
be  inclined  to  take  that  view,  the  action 
of  the  Chicago  City  Council  in  direct- 
ing its  terminal  committee,  within  a 
week  after  the  presentation  of  the  re- 
port, to  study  the  problem  would  convince 
them  that  Chicago  does  not  intend  to  take 
the  report  as  final.  There  is  good  reason  to 
believe,  too,  that  within  a  comparatively 
short  time  at  least  two  railroads,  the 
Chicago  &  Northwestern  and  the  Illinois 
Central,  will  be  actively  engaged  in  electri- 
fication work.  In  fact,  the  president  of  the 
Northwestern  is  reported  to  have  said  that 
the  trackage  of  his  road  in  Chicago  would 
be  electrified  as  soon  as  the  money  was  ob- 
tainable. Nevertheless,  general  electrifica- 
tion of  Chicago  terminals  has  probably  been 
postponed  for  some  time,  and  that,  undoubt- 
edly, is  what  the  railroads  wanted.  It  is 
unlikely  that  the  Chicago  City  Council  will 
pass  a  mandatory  ordinance,  obliging  all  of 
the  roads  to  abandon  steam  power.  Some 
compromise  measure  may  be  put  through, 
but  at  all  events  agitation  for  electrification 
will  continue. 

In  reading  the  report,  one  is  impressed 
strongly  with  the  idea  that  the  prevailing 
notion  in  the  study  was  as  to  the  effect  of 
electrification  upon  the  total  volume  of 
smoke  produced.  While  this  was  the  pri- 
mary purpose  in  the  appointment  of  the 
committee,  its  function,  judging  by  the  re- 
port itself,  was  evidently  a  broader  one.  It 
has,  it  is  true,  reported  upon  electrification 
as  such,  but  in  the  background  always  there 
appears  to  be  the  relation  of  electrification 
to  smoke  abatement.  That  feature,  too,  is 
likely  to  induce  many  to  accept,  with  little 
argument,  the  conclusions  of  the  report 
negative  to  the  electrification  plan. 

After  finishing  its  discussion  of  electrifi- 
cation with  reference  to  smoke  abatement, 
the  problem  of  electrification  in  itself — its 
effect  upon  operating  expenses — is  exhaus- 
tively studied.  The  second  phase  of  the 
study,  however,  should  not,  it  seems  to  this 
journal,  have  been  the  final  one.  There  are 
benefits  of  electrification  which  should  have 
been  evaluated  and  which  are  too  iniportant 
to  be  lightly  passed  over.    The  report  does 


recognize  that  there  are  "indeterminate  re- 
sults," such  as  increased  capacity  of  ter- 
minals, greater  reliability  of  electric  than 
of  steam  operation,  larger  return  from  the 
use  of  railroad  property,  greater  health, 
comfort  and  convenience  for  the  public  and 
a  reduction  of  the  loss  and  damage  to  prop- 
erty now  occasioned  by  locomotive  smoke. 
Relatively  speaking,  these  may  be  indeter- 
minate advantages,  though  as  to  that  there 
is  question,  but  certainly  they  deserve  more 
than  eight  pages  in  an  1177-page  report — 
and  eight  pages  is  all  that  is  devoted  to 
them. 

If  one  wants  tangible  evidence  of  some  of 
these  advantages,  it  is  readily  procured  by 
studying  the  conditions  which  recently  ob- 
tained at  the  Grand  Central  Terminal,  New 
York,  and  of  the  conditions  there  to-day.  A 
district  formerly  cursed  with  locomotive 
fumes  and  gases,  and  constantly  stirred  by 
the  ringing  of  bells  and  locomotive  noises, 
remained,  as  does  most  property  adjacent  to 
railroads,  backward  and  undesirable.  Since 
the  change,  great  hotels,  fine  apartment 
houses  and  clubs  have  been  erected  on  the 
terminal  site,  while  upper  Park  Avenue  now 
displays  an  imposing  group  of  the  most  ex- 
pensive apartment  houses  in  the  city.  Are 
the  advantages  in  the  probable  appreciation 
of  land  values  any  less  determinate  than 
many  of  the  scientific  engineering  prob- 
lems which  the  committee  had  to  consider? 
Moreover,  is  there  any  reason  why  such 
property  appreciation  should  not  help  pay 
for  the  work  by  means  of  an  assessment  of 
benefits  ? 

This  brings  up  the  further  point  that 
Chicago,  so  the  committee  states,  cannot 
participate  in  the  cost  of  electrification 
work.  Chicago  does  participate,  however, 
in  the  elimination  of  grade  crossings  within 
its  limits.  Are  not  benefits,  comparable  to 
those  in  the  Grand  Central  Terminal  sec- 
tion of  New  York  City,  public  advantages 
just  as  much,  though  not  of  the  same  kind, 
as  grade-crossing  elimination?  To  admit 
that  the  constitution  offers  a  permanent  bar 
to  a  desirable  civic  improvement  is  an  ad- 
mission of  weakness  that  the  American 
public  should  not  condone. 

In  sum,  therefore,  while  the  Engineering 
Record  accepts  the  report  as  postponing  for 
a  time  the  general  electrification  of  Chicago 
terminals,  it  believes  that  a  great  oppor- 
tunity has  been  lost  to  show  a  broad 
vision  of  the  relations  between  the  railroads 
and  civic  development.  It  believes,  too, 
that  as  a  business  proposition  Chicago  could 
well  participate  in  the  first  cost  of  the  work. 
The  advantages  upon  which  this  journal 
lays  emphasis  are  admittedly  impossible  of 
absolute  determination,  but  so  are  many 
other  important  elements  and  results  in 
every  great  engineering  work.  Dogmatize, 
if  you  can,  regarding  the  value  of  a  pure 
and  adequate,  as  against  a  polluted  and  in- 
adequate, water  supply.  Yet  some  appraisal 
is  possible,  and  in  a  broad  view  of  a  great 
problem  adequate  place  must  be  given  these 
so-called  "indeterminate"  factors.  They  are 
no  less  important  because  relatively  difficult 
to  value,  nor  in  the  Chicago  case  are  they 
necessarily  so  insignificant  as  not  to  change 
the  conclusions  of  the  report. 
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THE   FILTEE  PLANT  WAS  SIX   MILES  FROM    THE  EXPOSITION   GROUNDS 

Wooden  Filters  Prove  Economical  for  Tem- 
porary Exposition  Water  Supply 

Expensive  Construction    Avoided   at  San   Francisco    by   Designing 
Tanks  and  Basins  as  Timber  Flumes — Operating  Data   and   Costs 

By  E.  C.  EATON 
Superintendent  of  Filtration  Plant,  Panama-Pacific  International  Exposition 


BY  SELECTING  wood  as  the  chief  ma- 
terial of  construction  for  the  mechanical 
filtration  plant  at  the  Panama-Pacific  In- 
ternational Exposition  in  San  Francisco  the 
desi^ers  were  able  to  effect  marked  reduc- 
tions in  the  cost  of  the  works,  which,  be- 
cause of  their  temporary  service  of  only  a 
few  months  during  the  life  of  the  Exposi- 
tion, did  not  warrant  the  larger  expendi- 
tures which  a  permanent  plant  would  have 
justified.  This  consideration,  naturally, 
was  responsible  for  a  number  of  departures 
from  ordinary  practice  in  the  design  and 
construction  of  rapid  filters.  Among  them 
are  a  simple  but  novel  underdrainage  sys- 
tem using  a  high  velocity  of  wash  water 
without  air;  an  automatic  control  of  the 
coagulant  in  proportion  to  the  flow  of  water, 
and  the  use  of  timber  flume  construction  for 
the  several  tanks  of  the  plant.  Most  of 
the  raw  water  is  secured  from  deep  wells, 
which  caused  a  good  deal  of  trouble  with 
sand,  but  the  plant  proved  adequate  for  the 
Exposition's  needs.  More  detailed  infor- 
mation on  the  well  pumping  troubles  will 
be  found  in  the  "Hints  for  the  Contractor" 
section,  page  769. 

SouECES  OF  Supply 

Water  for  the  Exposition  was  secured 
from  several  sources — a  sump  200  ft.  long, 
14  ft.  wide  and  30  ft.  deep  in  Golden  Gate 
Park;  five  wells  averaging  82  ft.  in  depth, 
and  from  the  Government  and  Spring  Val- 
ley Water  Company's  supplies.  An  esti- 
mate of  the  available  average  daily  yield 
is  given  in  Table  1. 

The  estimated  daily  requirements  of  the 


TABLB   t — ATAII.ABI.B   ATBKAOK    DAILT    TICLD 

Yield,  gal. 

Source  per  day 

Bump  In  OtiUtti  Oate  Park 350.000 

Weill — 5    wella    at    260,000    K.P.d.    each 
when    operated    alone,    capable    of    the 

yield  per  day  multiplied  by  2%  times. .  <S0,000 

Spring  Valley  Water  Company 150,000 

Wella  on  Exposition  grounda KO.OOO 

I'resldio  (L«bos  Creek) 800,000 

2,100,000 


Exposition  were  from  1,400,000  to  2,500,- 
000  gal.,  based  upon  data  obtained  during 
the  pre-Exposition  period.  Analyses  of  the 
water  made  in  May,  1914,  from  the  North 
Windmill  sump  and  from  an  old  sump 
known  as  Rolandi's,  in  Golden  Gate  Park, 
gave  the  following  results:  North  Wind- 
mill sump,  bacterial  count  110  per  cubic 
centimeter,  and  B.  coli  not  detected  in  1  cu. 
cm. ;  Rolandi's  sump,  bacterial  count  850  per 
cubic  centimeter  and  B.  Aerogenes  present 
in  1/1000  cu.  cm.  Both  bacterial  and  sani- 
tary analyses  indicated  that  the  water 
should  be  carefully  watched  and,  therefore, 
a  filtration  plant  was  decided  upon. 

The  site  of  the  proposed  plant  was  ap- 
proximately 6  miles  from  the  Exposition 
grounds,  and  to  reach  this  an  elevation  of 


365  ft.  had  to  be  crossed.  At  the  summit 
of  this  elevation,  and  distant  19,300  ft.  from 
the  plant  was  the  6,000,000-gal.  storage 
reservoir  of  the  Government's  Lobos  Creek 
plant.  This  reservoir  is  divided  by  a  con- 
crete retaining  wall  and  one  half  set  aside 
for  Exposition  purposes. 

The  Exposition  waterworks  system  con- 
sisted, in  brief,  of  a  sump  and  five  deep 
wells  delivering  water  to  a  filtration  plant; 
a  main  pumping  plant,  pumping  water 
through  a  12-in.  steel  pipe  line  to  a  height 
of  365  ft.,  a  distance  of  19,300  ft. ;  a  reser- 
voir of  3,000,000  gal.  capacity,  and  a  gravity 
pipe  line  to  the  Exposition  grounds,  5,200 
ft.  long. 

Filters  of  Wood 

Owing  to  the  temporary  nature  of  the 
filter  plant,  a  timber  flume  structure  was 
decided  upon,  having  a  uniform  framing 
throughout.  The  side  posts  are  composed 
of  two  3  x  6-in.  timbers,  bolted  to  4  x  6-in. 
sills,  having  side  blocks  bolted  on  the  sills 
to  take  the  thrust  from  the  side  posts.  The 
side  posts  are  similarly  bolted  to  a  4  x  6-in. 
cap.  The  standard  spacing  between  side 
posts  is  4  ft.,  and  every  third  post  is  braced 
with  two  2  X  6-in.  braces.  The  whole  flume 
rests  on  five  6  x  12-in.  stringers,  under 
which  8  X  12-in.  mud  sills  are  placed,  rest- 
ing on  3  X  12-in.  plank. 

In  the  wooden  tanks  or  flumes  a  spline 
joint  was  used,  having  specially  tapered 
grooves  cut  in  the  edges  of  the  3-in.  plank, 
into  which  the  splines  of  kiln-dried  fir  were 
placed,  these  splines  being  a  driving  fit. 
A  good  deal  of  discussion  took  place  as  to 
whether  or  not  the  splines  and  edges  of  the 
plank  lining  should  be  given  a  coat  of 
asphaltum,  with  the  result  that  one  of  the 
structures,  the  raw  water  flume,  was  left 
untreated,  while  the  clear  water  reservoir 
was  painted  with  asphaltum  on  the  joints. 
The  results  show  that  the  untreated  splines 
made  eventually  the  more  watertight  joint. 
It  has  been  the  writer's  experience,  cover- 
ing a  good  deal  of  flume  and  wood-pipe 
work,  that  no  better  joint  can  be  made  in 
timber  structures  intended  to  be  watertight 
than  the  clean  wood  to  wood  joint,  allowing 
the  free  swelling  of  the  wood  throughout; 
also,  that  any  calking  should  be  done  only 
with  dry  wood. 

The  filtration  plant  is  made  up  of  a  meas- 
uring chamber,  into  which  the  water  is  dis- 
charged from  the  wells  and  sump  and  flows 
through  the  orifices  into  a  coagulating 
chamber,  in  which  the  water  is  treated  with 
sulphate   of   alumina;    three  filters;   clear 
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water  reservoir;  and  a  main  pump  house 
containing  units,  which  raise  the  water  to 
the  main  reservoir  supplying  the  Exposi- 
tion. 

Measuring  Chamber 

The  measuring  chamber  is  formed  by 
bulkheading  off  one  end  of  the  coagulating 
chamber,  thus  forming  a  chamber  12  ft.  6 
in.  wide,  9  ft.  6  in.  long  and  9  ft.  3  in.  high. 
Through  this  bulkhead  two  submerged  ori- 
fices 4  in.  high  and  12  in.  long  are  cut; 
over  them  bevel-edged  plates  are  fastened. 
The  pipe  lines  from  the  sump  and  deep  wells 
discharge  through  openings  in  one  end  of 
this  chamber.     These  discharges  are  pro- 


extreme  simplicity,  low  cost  and  successful 
operation,  and  is  a  design  developed  by 
Prof.  Charles  Oilman  Hyde,  of  the  Uni- 
versity of  -California.  In  the  upper  side 
of  the  header  openings  are  provided,  to 
which  3-in.  nipples  are  cemented,  connected 
to  2y2-in.  tees,  in  which  lateral  pipes  are 
screwed.  The  2y2-in.  lateral  pipes  are 
spaced  6  in.  on  centers,  and  have  5/16-in. 
holes  drilled  on  the  underside  on  3-in.  cen- 
ters. 

Four  graded  layers  of  gravel  were  put 
in  above  the  strainer  system,  as  follows : 

Layer  1 — From  bottom  of  filter  to  2  in. 
above  the  tops  of  the  lateral  pipes,  clean 
gravel  of  such  a  size  that  it  was  retained 


Three  Sheave  Pulley 


Sliding  Pipe- 
Plugged-, 
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DIFFERENTIAL  EQUIPMENT  FEEDS  COAGULANT  SOLUTION   AUTOMATICALLY   IN    PROPORTION    TO 

FLOW  OF  WATER 


vided  with  a  simple  type  of  float  valve, 
operated  by  a  light  cable  from  floats  in  the 
raw  water  reservoir,  the  height  of  water 
thus  being  maintained  constant. 

The  coagulating  basin  consists  of  a  flume 
structure  12  ft.  6  in.  wide,  8  ft.  high  and 
64  ft.  long,  into  one  end  of  which  the  water 
is  discharged  from  the  measuring  chamber, 
and  at  the  other  end  is  taken  out  by  a  small 
supply  flume  2  ft.  wide  and  3  ft.  high,  run- 
ning between  the  rows  of  filters.  Ten-inch 
shear  gates  are  fitted  over  openings  cut  in 
the  sides  of  this  flume,  admitting  water  to 
the  three  filters. 

Filter  Strainers  Unique 

There  are  three  filters,  each  capable  of 
filtering  500,000  gal.  of  water  per  day.  In 
construction  each  consists  of  a  section  of 
flume  framing  12  ft.  6  in.  wide,  8  ft.  deep 
and  14  ft.  8  in.  long,  with  a  bulkhead  at 
each  end,  forming  filter  units  of  183  sq.  ft. 
surface  each.  At  the  rate  in  general  use  in 
filters  of  this  type — 2  gal.  per  square  foot 
of  sand  surface  per  minute — this  gives  a 
capacity  per  filter  of  366  gal.  per  minute, 
or  over  500,000  gal.  per  day  per  filter. 

The  strainer  system  has  for  its  advantage 


on  a  circular  opening  1%-in.  in  diameter 
and  passed  a  2y2-in.  opening. 

Layer  2 — Above  layer  1  and  3  in.  deep 
gravel  passing  a  iy2-in.  opening  and  re- 
tained on  a  %-in.  opening. 

Layer  3 — Three  inches  deep,  gravel  pass- 
ing a  %-in.  opening  and  retained  on  a  Vi-in. 
opening. 

Layer  4 — Three  inches  deep,  gravel  pass- 
ing a  4-mesh  sieve  and  retained  on  a  12- 
mesh  sieve.  Above  this  was  placed  the 
filter  sand,  26  in.  deep,  having  an  effective 
size  of  0.35  mm.  and  a  uniformity  coefficient 
of  1.5. 

A  grade  of  sand  was  located  about  60 
miles  from  San  Francisco  which  was  ad- 
mirably suited  for  the  purpose.  In  size  this 
was  somewhat  finer  than  it  is  now  the  prac- 
tice to  use  in  filtration  plants,  as  bacterial 
efficiency  of  filtration  was  the  important 
consideration,  the  water  containing  very 
little  turbidity.  Above  the  sand,  provision 
is  made  for  a  30-in.  head  of  water.  The 
filter  effluent  is  carried  by  gravity  through 
8-in.  pipes  to  the  controller  chambers  in 
the  clear  water  reservoir. 

The  filters  are  controlled  at  the  filtered 
water   reservoir.      A   simple   type   of  con- 


troller was  designed,  consisting  of  a  special 
casting  containing  a  vertical  piston.  A 
walking  beam  and  wood  float  operate  the 
valve  from  full  open  to  closed  positions  in 
a  2-in.  travel  of  the  float.  Ordinary  wood 
floats  dipped  in  hot  asphaltum  were  used, 
and  have  proved  entirely  satisfactory,  and 
as  sensitive  as  required.  An  auxiliary  float 
is  provided  in  the  clear  water  reservoir,  so 
that,  in  case  the  water  rises  too  high  in  the 
reservoir,  the  controllers  are  shut  off  until 
the  water  again  reaches  a  lower  level. 

Through  each  controller  charhber  and 
located  12  in.  above  the  bottom  of  the  cham- 
ber a  submerged  orifice  is  cut  by  which  the 
water  passes  from  the  chamber  to  the  clear 
water  reservoir.  As  the  controller  main- 
tains, within  a  margin  of  1  in.,  a  constant 
head  of  water  in  the  chamber,  and  as  the 
main  pumps  are  regulated  to  keep  a  con- 
stant level  in  the  clear  water  reservoir, 
there  is  a  practically  constant  difference  of 
head  over  this  orifice,  thus  keeping  a  uni- 
form rate  of  flow  from  each  filter.  The 
filters  will,  of  course,  "respond  to  the 
pumps,"  until  a  prearranged  maximum  rate 
per  acre  daily  is  reached. 

A  loss-of-head  gage  is  installed  at  each 
filter,  consisting  of  a  glass  tube  6  ft.  long, 
and  connected  to  the  effluent  pipe  just  after 
leaving  the  strainer  header.  This  is  pro- 
vided with  a  gage  board  graduated  in  feet 
and  tenths.  The  loss  of  head  with  filter 
running  at  full  capacity  and  sand  clean  is 
1.7  ft.,  and,  under  ordinary  conditions  of 
service,  reaches  a  value  of  6  ft.  in  from  10 
to  15  hr.,  at  which  point  the  filters  are 
washed. 

Wash  Water  System 

In  almost  all  the  filtration  plants  in  oper- 
ation to-day  a  combined  air  and  wash  water 
system  is  installed,  the  air  performing  the 
function  of  keeping  the  sand  stirred  up 
while  the  water  cleanses  it.  It  was  believed 
that  a  considerable  saving  would  be  effected 
by  using  a  high  velocity  wash  water  system 
and  doing  away  with  the  air.  A  10-in.  cen- 
trifugal pump  was  installed  in  a  separate 
house  located  close  to  the  clear  water  reser- 
voir, from  which  the  suction  pipe  runs.  The 
rate  of  washing  employed  is  a  2-ft.  vertical 
rise  pel  minute.  The  time  required  for 
actual  wash  is  2  min.  and  a  1-in.  flow  over 
the  weir  edges  of  the  troughs  is  maintained 
by  the  wash  water.  At  this  rate  of  washing 
the  sand  is  raised  bodily  12  in.  and  kept  in 
motion,  while  the  wash  water  passes  up 
through  the  whole.  For  the  purpose  of 
collecting  the  wash  water  two  V-shaped 
wood  troughs,  24  in.  wide  by  18  in.  deep, 
were  built  longitudinally  over  the  filter. 
The  weir  edge  is  2  ft.  above  the  sand  level. 
The  troughs  discharge  the  wash  water 
through  a  16-in.  shear  valve  into  a  12-in. 
drain,  which  terminates  in  a  slough  near 
the  plant. 

The  total  quantity  of  wash  water  used 
for  the  month  of  June  was  692,000  gal.,  or 
2.1  per  cent  of  the  total  quantity  pumped, 
and  gave  an  average  run  per  filter  between 
washes  of  15  hr.  A  considerable  saving 
has  been  effected  by  using  the  high  velocity 
wash  water  system  instead  of  the  older  air 
and  water  system.  Records  of  plants  em- 
ploying the  latter  system  show  that  a  col- 
umn of  water  6  ft.  high  is  required,  the 
rate  being  7  gal.  per  square  foot  of  sand 
surface  per  minute.  By  using  a  rate  of 
15  gal.  per  square  foot  per  minute  a  2-ft. 
column  only  is  required,  thus  saving  2700 
gal.  per  wash,  as  well  as  a  considerable 
amount  of  time.     In  this  connection,  how- 
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ever,  it  should  be  remembered  that  this 
plant  operates  with  a  water  which  contains 
no  appreciable  amount  of  clay.  No  wire 
screens  have  been  used  over  the  gravel  and 
below  the  sand,  and  no  appreciable  disturb- 
ance of  the  gravel  was  noted  on  examination 
after  the  filters  had  been  in  operation  a 
month. 

Coagulant 

The  equipment  for  dosing  the  water  is 
located  in  a  house  built  directly  over  the 
measuring  chamber  and  consists  of  the  mix- 
ing tanks,  orifice  box  and  their  piping,  and 
the  doeing  grids.  The  two  mixing  tanks, 
of  500  gal.  capacity  each,  are  located  on  a 
platform  above  the  floor  of  the  house.  Fas- 
tened to  the  inside  of  each  of  these  tanks 
is  a  semicircular  wooden  box,  with  a  re- 
movable galvanized  iron  screen  for  a  bot- 
tom. Over  the  top  of  this  chamber  is  lo- 
cated a  distributor,  consisting  of  a  IVa-in. 
galvanized  iron  pipe  perforated  on  the  un- 
derside with  Vs-ia.  holes.  The  operation  of 
mixing  a  stock  solution  is  carried  out  by 
putting  a  weighed  quantity  of  sulphate  of 
alumina  cr>'stals  into  this  compartment  and 
aOowing  the  water  from  the  distributor  to 
spray  over  it. 

In  the  bottom  of  each  of  the  mixing  tanks 
is  located  a  grid  of  %-in.  pipe,  perforated 
with  1/16-in.  holes,  connected  to  a  No.  3 
Roots  blower  run  by  a  y2-hp.  motor.  This 
is  operated  for  a  few  minutes  every  3  hr. 
and  keeps  the  solution  well  stirred.  From 
the  bottom  of  the  tanks  iy2-in.  pipes  are 
ran,  terminating  in  a  ball-cock  located  in 
the  orifice  box,  which  maintains  a  uniform 
head  over  the  orifices. 

At  one  end  of  the  box  are  located  the 
orifices,  two  3-in.  hard-rubber  disks,  in  each 
of  which  is  a  %-in.  hole,  through  which 
the  solution  is  admitted  to  the  water,  the 
quantity,  of  course,  being  proportional  to 
the  head  over  the  orifices. 

The  solution  falls  from  the  orifices  into 
a  lead  funnel  connected  to  a  lV4-in.  pipe 
running  down  the  center  of  the  raw  water 
reservoir  and  above  the  water  surface.  A 
tee  is  located  every  12  ft.  in  this  pipe,  from 
which  a  pipe  extends  to  12  in.  below  the 
water  surface,  having  a  %-in.  pipe  running 
across  the  reservoir.  On  the  underside  of 
this  pipe  are  drilled  14-in.  holes  on  6-in. 
centers.  The  whole  forms  a  set  of  distrib- 
uting grids,  by  means  of  which  the  coagru- 
lant  solution  may  be  admitted,  at  chosen 
points,  to  give  the  required  period  of 
coagulation,  allowing  a  partial  forming  of 
the  floe  before  entering  the  filters. 

In  order  that  the  coagulant  system 
should  be  as  nearly  automatic  as  possible  a 
simple  differential  equipment  was  installed 
to  alter  the  level  of  the  solution  over  the 
coagulant  orifices  in  proportion  to  the 
quantity  of  water  flowing  from  the  meas- 


uring chamber  into  the  raw  water  reservoir. 
As  this  flow  is  proportional  to  the  differ- 
ence in  height  of  the  water  in  the  measur- 
ing chamber  and  raw  water  flume,  a  wood 
float  was  placed  in  each  of  these,  to  which 
a  1-in.  pipe  was  attached,  passing  through 
the  floor.  The  ends  of  these  rods  were  con- 
nected to  a  1/16-in.  aeroplane  cable,  each 
terminating  in  a  drum.  This  drum  was 
provided  with  a  smaller  sheave,  to  which 
another  section  of  cable  was  attached, 
which  imparts  a  raising  or  lowering  motion 
to  the  ball-cock  mechanism  in  proportion  to 
the  alteration  in  levels  in  the  raw  and  meas- 
uring chambers.  The  equipment  has 
worked  satisfactorily  throughout  and  re- 
quires no  attention  except  the  mixing  of 
the  solution  and  cleaning  of  the  equipment. 

Clear  Water  Reservoir 

The  clear  water  reservoir  is  of  standard 
flume  framing,  12  ft.  6  in.  wide,  7  ft.  6  in. 
high  and  96  ft.  long.  The  effluent  pipes 
from  the  filters  each  terminates  in  a  com- 
partment in  which  are  located  the  rate  con- 
trollers. The  reservoir  is  roofed  over  to 
protect  the  water  from  contamination. 
From  the  bottom  of  the  reservoir,  and  lo- 
cated on  the  side  directly  opposite  that  on 
which  the  controller  boxes  are  situated, 
three  6-in.  suction  pipes  are  taken  out,  run- 
ning to  each  of  the  three  main  units  in  the 
pumping  plant.  Over  the  part  of  the  reser- 
voir containing  the  controllers  a  house  was 
erected  which  contains  the  sterilizing  equip- 
ment. 

Although  the  treatment  given  the  water 
by  the  filters  has  been  found  to  remove  all 
contamination,  a  chlorine  treatment  was 
adopted  as  an  additional  safeguard.  This 
was  supplied  as  an  exhibit  by  the  Electro- 
Bleaching  Gas  Company,  of  New  York. 

The  main  pumping  plant  contains  three 
5-stage,  6-in.  turbine  pumps,  each  rated  at 
500  gal.  per  minute  under  220  lb.  per  square 
inch  pressure,  1550  r.p.m.,  belted  to  125-hp. 
motors.  These  pumps  send  the  filtered 
water  through  a  12-in.  steel  pipe  line,  with 
Dresser  couplings,  19,300  ft.,  to  the  main 
reservoir,  from  which  a  gravity  pipe  line 
5200  ft.  long  runs  to  the  Exposition 
grounds. 

Up  to  July  7  the  plant  was  not  required 
to  run  at  its  full  capacity.  The  main  reser- 
voir holds  a  little  over  a  day's  supply  and 


the  water  pumped  over  is,  therefore,  regu- 
lated by  the  demand  at  the  grounds. 

Costs 

The  actual  costs  of  operating  the  plant 
for  the  month  of  June  are  given  in  Table  2. 

Aluminum  sulphate  containing  17%  per 
cent  A1,0,  cost  $1.75  per  100  lb.,  delivered 
at  the  plant  in  lots  of  thirty  250-lb. 
sacks.  Chlorine  cost  14  cents  per  pound, 
including  freight  both  ways  on  cylinders, 
from  and  to  Niagara  Falls,  N.  Y. 

It  was  found  by  trial  that  a  dose  of 
aluminum  sulphate  of  1  grain  per  gallon  of 
water  to  be  filtered,  combined  with  a  coagu- 
lating period  of  30  min.  before  the  treated 
water  was  admitted  to  the  filters,  produced 
a  very  satisfactory  floe  and  gave  an  effluent 
from  which  all  contamination  had  been 
removed.  Using  a  very  much  longer  period 
than  this  caused  the  floe  to  settle  down  in 


Connection  of  Bulkhead 
Detail  of  Hangers  between  Filters 

WASH    water  trough   DETAILS 

the  coagulating  chamber  before  it  was  ad- 
mitted to  the  filters,  and  a  heavier  dose 
required  more  frequent  washing  of  the 
filters. 


Table  2 — Costs  of  Operation  per  Thousand 
GaiAons 

Cost 
In  centa 
Pumping  from  deep  wells: 

Power     0.846 

Operators  and  superintendence 607 

Repairs  to  pumps 047 

Oil  and  grease,  waste,  etc 017 

1.517 
Filtering  and  treating  water: 

Sulphate  of  alumina 0.250 

Chlorine    0.056 

Wash  water   0.046 

Operators  and  superintendence 0.62S 

0.974 
Pumping  to  main  reservoir : 

Power   3.300 

Operators  and  superintendence 0.631 

Oil,  waste,  etc 004 

3.935 

Total  cost  per  1000  gal 6.426 
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The  dose  of  chlorine  used  is  3  lb.  per 
million  gallons  of  water  treated,  or  an  equiv- 
alent of  21  lb.  of  hypochlorite  per  million 
gallons. 

Tests  of  the  water  were  made  at  weekly 
periods  by  the  federal  laboratory,  under  the 
supervision  of  Dr.  C.  C.  Pierce,  chief  san- 
itary officer  of  the  Exposition.  In  no  case 
has  contaminated  water  been  discovered  in 
any  of  the  tests  made  at  the  reservoir. 
Analyses  of  the  raw  water  show  very  little 
variation  and  the  following  is  a  representa- 
tive test:  Raw  water — Gas  in  10  cu.  cm. 
Colon  types ;  count  100  per  cubic  centimeter. 
Effluent — Gas  in  none  of  the  specimens; 
count  12  per  cubic  centimeter. 

The  filtration  plant  and  first  five  wells 
were  constructed  by  contract ;  the  costs  are 
given  in  Table  3. 
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Table    3 — Construction   Costs  1 
Filtration  plant,  including  deep  wells  and 
main  pump   houses  and   pipe  lines,  but 

PiS?.^^"^''^?,"^  ?°fi  ?i  '^''"^  '^"<i  pumps.  .  .$14,575.00 

First  5  wells,  at  $7.50  per  foot 3  o75  00 

Pumps,  consisting  of  three  5-stage  main 
pumps ;  one  vertical  centrifugal  sump 
pump;    Ave   deep    well    turbine   pumps- 

one  wash  water  pump 4  9R2  nn 

Well   No.    6    (drilled   by   Exposition '  Coml       •=">"■"" 
pany)  : 

Casing    $159  26 

Gravel  filling  2.8  yd.  at  $2.' .' .".'.' !        5"60 

Cement,   0.32  bbl,  at  $2.75 88 

I^bor    70.00 

.  Per  Un.  ft,  $3.89.  ^^^'^^ 


The  estimates  of  •  available  supply  and 
Exposition  requirements  and  investigations 
as  to  the  use  of  Lobos  Creek  and  the  vicinity 
of  Golden  Gate  Park  as  a  source  of  supply 
were  made  by  A.  H.  Markwart,  assistant 
director  of  works.  The  successful  design, 
construction  and  operation  of  the  system  is 
the  result  of  co-operatin  between  the  civil 
and  mechanical  engineering  departments  of 
the  Exposition  Company,  under  G.  L.  Bay- 
ley,  chief  mechanical  and  electrical  engi- 
neer, and  E.  E.  Carpenter,  chief  civil  engi- 
neer. The  services  of  Prof.  Charles  Gilman 
Hyde  were  secured  in  a  consulting  capacity 
in  connection  with  the  design  of  the  filtra- 
tion and  water  purification  plant.  Surveys 
and  other  preliminary  work,  together  with 
construction  of  the  sump,  first  wells  and 
main  pipeline,  were  under  the  direction  of 
C.  C.  Blee.  The  design  and  construction  of 
filtration  plant,  construction  of  new  wells 
and  operation  of  the  system  were  under  the 
supervision  of  the  writer. 


The  Practice  of  Making  Direct  Sur- 
veys by  parties  made  up  of  regular  em- 
ployees of  the  U.  S.  Department  of  the  In- 
terior, instead  of  by  contract  with  private 
surveyors,  as  was  the  practice  for  half  a 
century,  has  been  in  operation  two  years 
and,  according  to  an  announcement  of  the 
department,  has  resulted  in  greater  ac- 
curacy and  efficiency.  In  all,  there  are  150 
surveying  parties  so  employed. 


Bridge    Spans   Moved   Bodily 
to  a  New  Site 

Canadian  Pacific  Railway  Bridge  Across  Pitt  River 

Was  Purchased  by  the  Provincial  Government 

and  Moved  to  Site  Where  New  Highway 

Crosses  the  Stream 

WHEN  the  Canadian  Pacific  Railway 
replaced  its  single-track  bridge  over 
the  Pitt  River  in  British  Columbia  with  a 
double-track  structure,  the  provincial  gov- 
ernment officials  saw  a  chance  to  expedite 
greatly  the  completion  of  the  proposed 
highway  which  parallels  the  railroad  at  this 
point,  and  accordingly  opened  negotiations 
for  the  purchase  of  the  railroad  bridge.  A 
mutually  advantageous  agreement  was 
made,  and  while  piers  for  the  highway 
bridge  were   being  constructed   about  200 


being  placed  beneath  it,  and  the  water  was 
then  pumped  out,  causing  the  barge  to  rise 
gradually  and  assume  the  weight  of  the 
steelwork.  The  spans  were  allowed  to  settle 
in  place  by  simply  opening  the  seacocks 
after  the  barges  had  been  properly  placed 
at  the  new  piers. 

Nine  new  piers  were  built  at  the  new  site, 
most  of  which  were  37  x  20  ft.  in  plan,  the 
pivot  pier  for  the  draw  span  being  of  octag- 
onal shape  with  a  diameter  of  28  ft.  Four 
of  the  piers  were  90  ft.  or  more  in  height, 
but  all  were  sunk  by  dredging  in  open 
caissons.  The  total  amount  of  concrete  re- 
quired was  19,180  cu.  yd.  The  total  weight 
of  the  steel  in  the  seven  spans  was  1,098.43 
tons. 

The  contract  for  the  construction  of  the 
piers  and  the  moving  of  the  steel  spans 
was  held  by  Armstrong,  Morrison  &  Com- 
pany, Ltd.,  of  Vancouver,  B.  C. 


ONE   OF   THE   SPANS   EN    ROUTE 

yd.  upstream,  the  seven  spans  of  the  rail- 
road bridge  were  placed  on  temporary  pile 
supports  along  the  bank  of  the  river. 

When  the  new  piers  were  ready  the  steel 
spans  were  one  by  one  floated  on  barges, 
towed  to  the  new  site  and  lowered  carefully 
into  place  on  the  piers.  Under  this  plan  a 
steel  bridge  2059  ft.  long,  including  nine 
concrete  piers,  with  a  drawspan  and  pivot 
pier,  was  completed  and  placed  in  service 
in  several  months  less  time  than  would  have 
been  possible  if  spans  had  been  fabricated 
to  order.  Of  course  the  piers  had  to  be 
designed  and  spaced  to  suit  the  spans,  and 
are  probably  closer  together  than  would 
have  been  the  case  for  a  bridge  built  for 
the  lighter  traffic.  However,  this  was  more 
than  made  up  for  in  the  lower  cost  of  the 
superstructure  and  the  time  saved. 

The  spans  were  moved  from  temporary 
supports  to  the  new  piers  by  barges  on 
which  timber  framework  had  been  built  up 
to  carry  the  spans  at  the  proper  height. 
The  barges  were  equipped  with  seacocks  by 
means  of  which  water  could  be  admitted, 
causing  them  to  settle  to  a  lower  level  in 
the  water.  When  a  span  was  to  be  moved  the 
barges  were  partly  filled  with  water  before 


FORMER   RAILROAD   BRIDGE   IS   NOW   IN    HIGHWAY   SERVICE 


"Cubic  Performance" 

A  Term  Intended  to  Designate  the  Rate  of  Volu- 
metric Work  Done  by  Sewage  and  Water 
Treatment  Devices 
By  LESLIE  C.  FRANK 
Sanitary  Engineer,  U.  S.  Public  Health  Service 

THE  purpose  of  this  paper  is  to  present 
and  to  define  the  term  "cubic  perform- 
ance," which  has  been  devised  in  an  attempt 
to  express  the  rate  of  volumetric  work  done 
by  sewage  and  water  treatment  devices  in 
such  a  manner  as  to  be  independent  of  any 
particular  volumetric  unit. 

There  is  at  present  no  term  in  general 
use  which  gives  a  simple,  comparative  pic- 
ture of  various  sewage  or  water  treatment 
devices  from  the  standpoint  of  volumetric 
rate  of  work  done.  In  comparing  one  Im- 
hoff  tank  with  another  it  is  often  customary 
to  state  the  relative  sedimentation  periods, 
the  relative  sludge  storage  periods,  and  the 
relative  sludge  supernatant  volumes.  Such 
a  comparison  involves  a  simultaneous  men- 
tal co-ordination  of  six  terms,  obviously 
awkward.  Or,  if  it  is  desired  to  compare 
volumetrically  an  Imhoff  tank  with  an  acti- 
vated sludge  tank,  the  Imhoff  tank  would 
be  described  by  stating  the  sedimentation 
period,  the  sludge  storage  capacity  and  the 
sludge  supernatant  capacity,  while  the  ac- 
tivated sludge  tank  would  be  described  by 
stating  the  oxidation  period  and  the  sedi- 
mentation period.  The  difficulty  of  co- 
ordinating so  many  factors  simultaneously 
is  apparent. 

It  is  necessajy  for  certain  purposes,  of 
course,  to  know  the  various  factors,  but 
for  convenience  of  stating  the  volumetric 
rate  of  a  device  as  a  whole  these  factors 
ought  to  be  combined  in  such  a  manner  as 
to  result  in  a  single  expression.  The  term 
"cubic  performance"  is  offered  as  such  a 
single  expression. 

"Cubic  Performance"  Defined 

The  cubic  performance  of  any  sewage 
or  water  treatment  device  may  be  defined 
as  the  number  of  unit  volumes  of  liquid 
treated  per  unit  volume  of  device  in  a  unit 
of  time.  The  unit  of  time  selected  is  arbi- 
trary, but  it  is  believed  that  two  particular 
units  of  time  would  be  most  serviceable — 
the  day  and  the  year.  The  daily  cubic 
performance,  for  example,  of  a  sprinkling 
filter  8.5  ft.  deep,  dosed  at  the  rate  of 
2,500,000  gal.  per  acre  per  day  would  be 
the  number  of  gallons  of  sewage  treated 
daily  on  an  acre  divided  by  the  number  of 
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gallona  of  filterinsr  material  represented  b.v 
an  acre;  <»-: 

2.500,000  ---  (7.48  x  43,560  x  8.5)  =  0.9 
That  is,  the  sprinkling  filter  in  question 
will  treat  sewasre  at  the  rate  of  0.9  its  own 
volume  per  day. 

Again,  an  Imhoff  tank  with  a  mean  de- 
tention period  of  2  2/3  hr.,  a  sludge  stor- 
age capacity  of  1  cu.  ft.  per  100  gal.  of 
sewage  per  daj-,  and  a  sludge  supernatant 
volume  of  0.5  cu.  ft.  per  100  gal.  of  sewage 
per  day,  would  have  a  daily  cubic  perform- 
ance of  4.48.  This  is  derived  as  follows: 
100  gal.  of  sewage  in  24  hr.  is  equivalent 
to  11.1  gal.  of  sewage  in  2  2/3  hr.,  so  that 
for  each  100  gal.  of  sewage  per  day  there 
must  be  provided  a  sedimentation  capacity 
of  11.1  gal.  or  1.49  cu.  ft.,  which,  with  the 
added  volumes  for  sludge  storage  and 
supernatant  gives  for  every  100  gal.  per 
day  a  total  tank  volume  of  1.49  -|-  1.0  + 
0.6  =  2.99  cu.  ft.  As  100  gal.  equals  13.4 
cu.  ft.  the  daily  cubic  performance  is: 
13.4/2.99  =  4.48 
The  daily  cubic  performance  of  a  plain 
poet-filter  sedimentation  tank  with  sepa- 
rate sludge  digestion  chambers  is  computed 
as  follows:  Given  a  mean  sedimentation 
period  of  2  2/3  hr.  and  a  separate  sludge 
storage  capacity  of  0.5  cu.  ft.  per  100  gal. 
of  sewage  per  day.  The  volume  of  tank,  per 
100  gal.  of  sewage  per  day,  for  sedimenta- 
tion and  sludge  digestion  purposes  is,  as 
previously  shown,  1.49  +  0.5  =  1.99  cu.  ft. 
The  daily  cubic  performance  of  the  post- 
filter  system,  therefore,  would  be: 

13.4/1.99  =  6.74 

Devices  m  Series 

The  daily  cubic  performance  of  any 
group  of  devices  through  which  sewage 
flows  in  series  is  the  reciprocal  of  the  sum 
of  the  reciprocals  of  the  individual  per- 
formances. This  relation  will  be  obvious 
when  it  is  remembered  that  daily  cubic  per- 
formance means  "volume  of  sewage  per  day 
per  volume  of  device"  and  that  the  recip- 
rocal of  daily  cubic  performance  means 
"volumes  of  device  per  volume  of  sewage 
per  day."  Hence  the  addition  of  the  indi- 
vidual reciprocals  will  give  total  volumes 
of  devices  per  volume  of  sewage  per  day, 
which  is  naturally  the  reciprocal  of  the 
daily  cubic  performance  of  the  series  of 
devices.  To  illustrate  the  daily  cubic  per- 
formance of  sewage  devices  acting  in 
series  assume  a  sewage  treatment  plant 
which  makes  u.se  of  Imhoff  tanks,  sprink- 
ling filters  and  plain  post-filter  tanks  with 
separate  sludge  digestion,  all  of  these  de- 
vices having  the  same  characteristics  as 
the  examples  previously  discussed.  The  in- 
dividual daily  cubic  performances  are:  For 
the  Imhoff  tanks,  4.48;  for  the  sprinkling 
filters,  0.9;  and  for  the  post-filter  system, 
6.74.  In  accordance  with  the  above  rule, 
therefore,  the  combined  daily  cubic  per- 
formance of  these  devices  operating  in 
series  will  be: 

1  -f-  (1/4^  -f- 1/0.9  +  1/6.74)  =  0.675 

In  other  words,  the  above  sewage  treatment 
plant,  considered  as  a  whole,  will  treat 
0.675  of  its  own  volume  of  sewage  per  day. 

Devices  in  Pakalux 

The  cubic  performance  of  sewage  devices 
acting  in  parallel  will  equal  the  reciprocal 
of  the  sum  of  the  individual  cubic  perform- 
ance reciprocals,  each  weighted  according 
to  the  proportion  of  total  flow  taken  by  it. 
For  example,  if  a  given  sewage  treatment 


plant  consists  of  Imhoff  tanks  having  a  daily 
cubic  performance  of  4.48  and  plain  sedi- 
mentation tanks  with  separate  sludge  diges- 
tion having  a  daily  cubic  performance  of 
5.35,  operating  in  parallel,  the  plain  sedi- 
mentation tanks  taking  0.8  of  the  flow  and 
the  Imhoff  tanks  0.2  of  the  flow,  the  com- 
bined daily  cubic  performance  will  be  de- 
rived as  follows: 

1  -f-  (0.2/4.48  -f  0.8/5.35)  =  5.13 
In  other  words,  operated  in  parallel,  with 
the  total  sewage  flow  divided  as  above 
stated,  the  combined  sedimentation  and 
sludge  digestion  system  .in  question  will 
treat  5.13  times  its  own  volume  per  day. 

Relation    of    Cubic    Performance    to 
Mean  Detention  Period 

Cubic  performance  is  the  reciprocal  of 
mean  detention  period,  if  the  mean  deten- 
tion period  be  expressed  in  the  same  unit 
of  time  in  which  cubic  performance  is  ex- 
pressed. By  mean  detention  period  is 
meant  here  the  detention  period  which  will 
result  from  dividing  the  total  effective  in- 
side volume  of  the  device  by  the  total  vol- 
ume of  sewage  treated  per  unit  of  time. 
For  example,  a  plain  sedimentation  cham- 
ber with  a  mean  detention  period  of  3  hr., 
or  one-eighth  of  a  day,  will  treat  eight 
times  its  own  volume  of  sewage  per  day 
and  hence  have  a  daily  cubic  performance 
of  8,  i.  e.,  the  reciprocal  of  the  nominal 
detention  period. 

Relation  of  Annual  Cubic  Performance 
to  Cost  Data 

The  term  annual  cubic  performance 
which,  of  course,  is  365  times  the  daily 
cubic  performance,  bears  a  simple  relation 
to  the  cost  of  treatment  of  water  or  sew- 
age. The  total  volume  of  any  device  mul- 
tiplied by  its  annual  cubic  performance 
gives  the  total  amount  of  liquid  treated  by 
the  device  annually.  Therefore,  the  cost 
of  treating  a  unit  volume  of  liquid  will 
be  the  total  annual  operating  expense  and 
capital  charges  of  the  device  divided  by 
VPa,  V  representing  the  total  inside  vol- 
ume of  the  device  and  Pa  representing  its 
annual  cubic  performance. 

If  it  be  desired  to  compute  the  volume 
of  sewage  treatment  plant  required  for  a 
given  sewage  flow  and  for  a  given  type  of 
plant  it  is  necessary  simply  to  divide  the 
sewage  flow  per  day  by  the  daily  cubic  per- 
formance of  the  type  of  plant  selected. 
The  result  will  be  the  volume  of  plant 
required  expressed  in  the  same  unit  of 
volume  used  in  expressing  the  daily  sewage 
flow.  The  arithmetic  of  the  relation  is 
obvious.  It  may  be  used  conveniently  in 
approximate  preliminary  estimates. 


In  presenting  the  expression  "cubic 
performance"  there  is  no  intention  of 
replacing  such  terms  as  "sedimentation 
period,"  "sludge  capacity,"  "sludge  super- 
natant capacity,"  etc.  The  term  is  intended 
to  act  merely  in  a  supplementary  or  em- 
brasive  sense.  A  particular  field  of  appli- 
cation will  be  found  in  experimental  work. 
It  is  being  used,  for  example,  in  studies  of 
the  United  States  Public  Health  Service 
upon  the  new  method  of  sewage  treatment 
by  means  of  activated  sludge,  and  it  is 
proving  easy,  thereby,  to  keep  clearly  in 
mind  at  all  times  the  volumetric  relation 
of  this  process  of  sewage  treatment  to 
other  processes. 


Discharge  Accelerators  In- 
crease Power  at  Low  Head 

Device  Utilizes  Surplus  Run-Off  When  Rising  Tail- 
Water  Cuts  Down  Power 

TURBINE  discharge  accelerators,  so 
called,  built  into  the  draft  tube  of 
waterwheels  at  the  Henry  Ford  farms. 
Dearborn,  Mich.,  have  shown  a  considerable 
increase  in  power  during  low-head  condi- 
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infuser  and  turbine  erected  in  shop 

tions.  A  wheel  giving  90  hp.  under  an 
8.25-ft.  head,  without  the  accelerator  in 
service,  developed  116  hp.  at  6.94-ft.  head 
with  the  accelerator  in  operation.  These 
data  and  a  general  description  of  the  ap- 
paratus were  presented  by  Mark  A. 
Replogle  of  Akron,  Ohio,  in  a  paper  read 
before  the  annual  meeting  of  the  American 
Society  of  Mechanical  Engineers  in  New 
York  last  week. 

Plant 

The  accelerators  are  installed  in  a  power 
plant  which  contains  two  turbines  designed 
to  develop  85  hp.  each  at  110  r.p.m.  under 
8-ft.  head.     High  water,  with  head  varying 


_^^/«Mrf  «&/ter_ 


%  High  Vhfer  Head 


Super  Draft  Tube 
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cylindrical  gate  controls  amount  op  accelerating  water  used 
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from  2  ft.  to  5  ft.,  may  obtain  for  weeks 
at  a  time,  so  that  provision  to  meet  this 
condition  was  necessary.  The  accelerator 
design  was  accordingly  developed.  The  gen- 
eral features  of  the  apparatus  are  shown  in 
two  illustrations  herewith.  The  purpose 
of  the  accelerators,  evidently,  is  to  trans- 
fer energy  from  surplus  water,  otherwise 
running  over  the  dam  and  being  wasted,  to 
the  turbines,  augmenting  their  power 
under  subnormal  heads,  after  they  have 
reached  their  normal  power  at  those  heads. 
It  will  be  noted  from  the  illustrations 
that  each  accelerator  consists  of  a  super- 
draft  tube,  a  concentrator  and  an  infuser. 
The  infuser  is  provided  with  a  gate,  by 
means  of  which  the  quantity  of  accelerator 
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Turbine  Gate  Opening  in  Tenths 

POWER   OBTAINED   WITH    DIFFERENT   TURBINE 
AND  ACCELERATOR  GATE  OPENINGS 

Series  1 — Accelerator  gate  closed.  Series  2 — Ac- 
celerator gate  open  20  per  cent.  Series  3 — Acceler- 
ator gate  open  40  per  cent.  Series  4 — Acceler- 
ator gate  open  60  per  cent.  Series  5 — Accelerator 
SaXe  open  80  per  cent 

water  may  be  varied  at  will,   or  shut  off 
entirely. 

Results 

The  curves  shown  are  plotted  from  tests 
made  on  one  of  the  accelerators.  The  in- 
crease in  power  with  wider  opening  of  the 
accelerator  gate  is  apparent.  In  series  4, 
though  the  power  increased,  the  accelerator 
was  sucking  air.  This  sucking  continued  in 
series  5,  though  in  that  test,  too,  the  power 
increased.  The  excessive  taking  in  of  air 
prevented  the  further  opening  of  the  ac- 
celerator. The  curve  in  series  5  shows  that 
116  hp.  was  developed  at  6.94-ft.  head. 
This  curve,  reduced  by  formula  to  an  8-ft. 
head,  shows  that  143.5-hp.  can  be  obtained 
by  the  use  of  the  accelerator  from  an  8-ft.' 
head  in  connection  with  the  identical  tur- 
bines that  have  been  guaranteed  to  develop 
only  85-hp.  with  this  fall. 

No  attempt  was  made  to  measure  the 
accelerator  water  used,  though  it  is  in- 
tended to  make  investigations  during  which 
this  factor  will  be  observed. 


Charted  Cost  Data  in  Dayton  are  kept 
on  many  of  the  city's  activities  for  the  use 
of  the  lay  workman.  After  plots  of  the 
amounts  of  certain  supplies  used  for  the 
same  purpose  by  several  men  in  a  depart- 
ment were  posted,  automatically  the  curves 
of  the  careless  users  soon  dropped  to  a 
normal  figure. 


FORMS   FOR   CASTING  ALTERNATE    10-FOOT  BAYS — STEEL  BODS  SECURELY  HELD 

New  South  Brooklyn  Pier  at  Thirty-fifth  Street 
Is  the  Longest  in  New  York 

Work  Is  Progressing  on  Structure  1740x175  Feet  with 
Railroad  Tracks  Placed  Outside  the  Shed  on  Each  Side 


THE  design  of  the  Thirty-fifth  Street, 
Brooklyn,  pier,  in  New  York  City,  dif- 
fers from  the  usual  type  in  this  vicinity 
in  the  fact  that  the  company  which  will 
lease  the  pier  from  the  city  desired  the  rail- 
road tracks  to  be  placed  at  the  sides  of  the 
pier  rather  than  in  the  center.  This  re- 
quired about  25  ft.  greater  width  than  the 
center-track  type,  at  an  added  cost  of  nearly 
150,000.  The  advantages  claimed  are  in  the 
possibility  of  direct  transfer  from  ship 
to  cars,  which  the  Luckenbach  Steamship 
Company,  Inc.,  the  lessee,  claims  its  cargo 
shipping  system  will  make  possible. 

The  provisions  for  cargo  hoists  are  typi- 
cal of  those  adopted  in  New  York  pier  con- 
struction as  the  most  efficient  and  simple 
device  for  handling  the  packages  of  variable 
sizes  and  shapes  which  must  be  transferred 
from  ship  to  truck  or  car.  Details  of  the 
cargo  cables  and  high  steel  cargo  columns 
used  in  this  system  are  shown,  and  the  gen- 
eral design  of  the  substructure  and  the 
steel  pier  shed  illustrated. 

General  Dimensions  and  Location 

The  pier,  1740  x  175  ft.,  is  the  longest 
in  New  York  City.  The  shed  is  nearly  140  ft. 
wide,  and  the  tracks  are  placed  outside  the 
shed,  one  on  each  side  as  shown  in  the  typi- 
cal half-section.  The  floor  slabs  of  rein- 
forced concrete  span  10  ft.  between  the 
transverse  rows  of  piles.  The  added  loads 
from  the  light  one-story  shed  columns  are 
provided  for  by  increasing  the  number  of 
piles,  as  indicated  on  the  plan  views. 


The  pier  is  located  at  Thirty-fifth  Street, 
South  Brooklyn,  on  Gowanus  Bay,  and  will 
be  connected,  ultimately,  to  the  Brooklyn 
Marginal  Railway,  which  forms  part  of  the 
tentative,  but  extensive,  plans  for  increas- 
ing the  port  facilities  of  New  York  City. 
Two  other  piers,  at  Twenty-ninth  and  Thir- 
tieth Streets  in  South  Brooklyn,  are  also 
under  construction. 

Details  of  Pier  Construction 

The  pier  construction  is  typical  of  the 
other  designs  of  New  York  piers  in  the 
use  of  pile  bents  spaced  10  ft.  apart  and 
braced  as  indicated  in  the  half-section. 
The  reinforced-concrete  slabs  are  laid  in 
alternate  strips  10  ft.  wide.  The  main  re- 
inforcement, running  longitudinally,  con- 
sists of  %-in.  square  rods  on  6-in.  centers 
bent  up  and  hooked  at  their  ends,  with  an 
over-all  length  of  19  ft.  10  in.  By  stag- 
gering these  rods,  so  that  every  other  rod 
stops  over  an  intermediate  bent,  one  rod 
runs  through  on  the  bottom,  and  the  alter- 
nate rod  is  bent  up  to  take  shear,  as  shown 
in  the  photograph.  Transverse  spacers  % 
in.  square  and  about  18  in.  on  centers  are 
used  in  lengths  from  12  to  20  ft.,  with  12-in. 
laps. 

The  supports  for  future  track  rails  are 
15-in.  I-beams  carried  on  steel  saddles  at 
the  bents  and  inclosed  in  concrete  as  shown 
by  the  transverse  section  giving  details  of 
the  track  system. 

The  pier  shed  is  a  steel-frame  structure 
of  the  usual  mill  building  type,  with  roof 
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alope  of  1  in  5,  triangular  trusses,  and 
built-up  I-section  columns.  The  standard 
bays  between  roof  trusses  are  20  ft.  long, 
and  four  columns  are  used  in  the  typical 
section.  The  intermediate  columns,  how- 
ever, are  placed  40  ft.  apart  and  the  roof 
trusses  and  loads  are  carried  by  the  40-ft. 
longitudinal  trusses  shown  in  the  drawing. 
Lift  doors  are  provided  in  the  outside  walls 
of  all  panels  except  the  first  two  on  the  in- 
shore end,  as  these  two  bays  are  to  be  oc- 
cupied by  o£Bces.  Galvanized  corrugated 
steel  siding  is  used  throughout. 

Twenty-five  of  the  outside  row  of  columns 
are  extended  upward  to  a  total  height  of 
60  ft.,  with  a  12  X  %-in.  cover  plate,  28  ft 
long,  on  the  outside.  A  star-angle  backstay 
to  the  roof  truss  holds  the  top  of  the  column 
transversely  as  shown  in  the  half-section 
drawing.  The  upper  ends  of  these  columns 
are  provided  with  plates  for  the  connection 
of  the  2>^4-in.  cargo  hoist  cables  and  IVa-in. 
longitudinal  stay  cables. 

Two  of  the  60-ft.  bays  in  the  total  length 
of  1440  ft.  between  the  high  end  columns 
are  braced  by  2V4-in.  diagonal  cables  car- 
ried down  to  roof  level,  and  the  end  columns 
are  tied  by  a  diagonal  2V4-in.  cable  an- 
chored into  the  pier.  A  special  form  of 
door-head  girder,  shown  in  the  accompany- 
ing detailed  drawing,  not  only  supports  the 
heavy  doors  but  acts  as  an  eave  strut.  The 
24-in.  plate  and  8-in.  channels  of  the  inter- 
mediate columns,  also  indicated  on  this 
drawing,  make  an  effective  detail  for  the 
door  jambs.  The  bottom  door  sill  is  formed 
by  an  iron  casting  8  in.  wide,  with  vertical 
ribs  214  in.  high  to  act  as  an  asphalt  stop. 

The  assumed  live  load  on  the  pier  is  500 
lb.  per  square  foot.     For  the  roof,  70  lb. 


per  square  foot  live  and  dead  load,  with  a 
horizontal  wind  pressure  of  20  lb.,  were 
used.  The  usual  allowable  stresses,  based 
on  16,000  lb.  tension,  governed  the  design 
of  the  roof  trusses  and  columns.  The  cargo 
cable  is  designed  for  three  3000-lb.  loads 
spaced  20  ft.  apart,  and  for  the  backstays 
an  impact  of  100  per  cent  was  added.  The 
assumed  angle  of  application  of  the  loads 
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DETAILS  OP  DOOR-HEAD  GIRDER 

for  maximum  backstay  stress  was  221/2  deg., 
giving  a  stress  of  18,500  lb.  in  these  mem- 
bers. The  stresses  in  the  roof  truss  mem- 
bers from  this  force  were  relatively  so 
small  that  no  modification  of  the  sections 
found  by  the  ordinary  analysis  for  dead, 
live  and  wind  loads  was  required. 

The  details  of  cargo-cable  connections  to 
columns  and  adjustable  turnbuckles,  and 
the  connection  to  the  pier  at  the  end  to 
secure  the  longitudinal  stays,  shown  on  the 
drawing,  are  typical  of  the  construction 
used  in  New  York  piers  having  cargo  cables. 
Experience  has  shown  that  no  direct  access 
to  the  cargo  cable  is  necessary.  The  blocks 
for  use  with  pier  or  ship  winches  are  at- 
tached to  the  cable  by  any  ordinary  method 
desired  by  the  steamship  company  using 
the  pier. 

The  contractor  for  the  substructure  is 


George  B.  Spearin,  and  for  the  steel  shed 
Post  &  McCord,  of  New  York  City.  The 
design  was  made  under  the  supervision  o£ 
R.  A.  C.  Smith,  commissioner,  Department 
of  Docks  and  Ferries,  of  New  York  City, 
and  R.  C.  Harrison,  deputy  commissioner, 
by  C.  W.  Staniford,  chief  engineer,  and  T. 
F.  Keller,  assistant  engineer. 


Concrete  Tests  Compare  Gravel, 
Limestone  and  Broken  Slag 

A  SERIES  of  tests  recently  reported  by 
the  Pittsburgh  Testing  Laboratory  was 
made  for  the  purpose  of  comparing  the 
compressive  strength  of  concrete  made  with 
either  gravel,  limestone  or  broken  slag  for 
coarse  aggregate.  Standard  8  x  16-in.  cyl- 
inders of  1:2:4  concrete  were  made  and 
tested  at  the  end  of  seven  days,  twenty- 
eight  days,  ninety  days  and  six  months. 
The  accompanying  table  gives  the  average 
results    of    these    tests.      The   number    of 


Average  Compressivb  Strength  of  Standaso  Cti.- 
INDERS  IN  Pounds  per  Square  Inch 
Aggregate        ,— — — — Strength   at  age  of- 
7  days      28  days       90  days 
1,001 
1,476 
1,457 


Gravel 468 

Limestone    792 

Slag    788 


1,521 
2,201 
2,294 


6  mos. 
1,430 
1,904 
2,281 


specimens  tested  in  each  group  was  four, 
except  the  last  six-iiionths  group,  where 
the  average  for  three  specimens  is  given. 
It  is  seen  that  the  concrete  with  slag  aggre- 
gate is  of  practically  the  same  strength  as 
the  limestone  concrete,  and  both  average 
much  higher  at  all  ages  than  the  gravel  con- 
crete. The  slag  was  furnished  by  the  Du- 
quesne  Slag  Products  Company  of  Pitts- 
burgh. 
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Segregation  and   Entrained   Air  Weaken   Con- 
crete Dropped  from  Height  Into  Forms 

Last  of  Three  Articles  on  Better  Concrete  —  Moving  Pictures 
Show    Reasons    for    Lack  of   Homogeneity    in    Finished    Mass 

By  NATHAN  C.  JOHNSON 

Consulting  Concrete  Engineer,  New  York 

Copyright,   1915,  by  Nathan  C.  Johnson 


[In  the  two  preceding  articles  of  this 
series  there  were  discussed  certain  of  the 
basic  requirements  of  concrete  and  their 
relation  to  the  limitations  imposed  on  proc- 
esses of  manufacture  by  economic  necessity 
and  by  imperfections  of  mixing  apparatus. 
There  were  also  shown,  in  relation  to  com- 
mon defects  of  concrete,  certain  undesir- 
able phases  of  current  practice  through 
analysis  of  the  successive,  instant  actions 
of  these  operation  cycles,  as  caught  by  the 


dumping  or  bottom-dumping  cars  of  1  cu. 
yd.  or  more  capacity  running  on  tracks 
above  or  beside  the  forms. 

In  the  majority  of  concreting  operations 
either  the  first  or  second  method  is  used, 
or  a  combination  of  the  two.  Considered 
comparatively,  the  spouting  or  gravity  sys- 
tem is  probably  the  more  favored,  espe- 
cially on  work  of  considerable  size.  Its 
economic  features  are  undeniably  attrac- 
tive.   To  raise  concrete  vertically  in  a  tower 


FIG.  12 — SPOUTING 
CONCRETE  FROM  A 
HEIGHT  TO  ILLUS- 
TRATE EFFECT  OF 
DELIVERING  INTO 
TALL    FORMS 


chutes  concrete  must  be  very  smooth  and 
plastic,  while,  as  usually  made  in  17-sec. 
mixing  where  the  lubricating  quality  of 
flocGulent,  well-hydrated  cement  is  absent, 
it  is  exceedingly  sharp  and  gritty.  It  is 
not  to  be  wondered,  then,  that  the  lubrica- 
tion and  ease  of  flow  of  spouted  concretes 
secured  by  increased  wetness  has  encour- 
aged the  use  of  large  excesses  of  water, 
especially  on  those  jobs  where  the  obtain- 
able slope  of  spouting  is  very  slight,  as  is 
frequently  the  case  with  a  tower  of  mod- 
erate height  and  tall  forms,  as  in  pouring 
retaining  walls. 

Excess  Water  in  Spouting 

On  spouting  operations,  therefore,  in- 
ducements three-fold  lead  to  the  use  of  ex- 
cess water.  The  first,  which  applies  equally 
to  other  means  of  placing,  is  ease  of  mixing. 
A  wet  concrete  churns  far  more  readily 
by  reason  of  the  lubrication  of  interparti- 
cle  water,  and  presents  a  more  uniform  ap- 
pearance in  less  time  than  does  a  dry,  or- 
a  semi-wet  concrete;  this  phase  of  the  ques- 
tion has  been  referred  to  in  the  first  and 
second  articles  of  this  series.  The  second 
inducement  is  ease  and  rapidity  of  flow 
through  the  chutes  or  spouts.  The  third  is 
the  ease  of  working  the  plastic  mass  in 
the  forms,  also  due  to  interparticle  separa- 
tion and  fluid  lubrication.     Beyond  a  ques- 


motion-picture  camera.  In  this  article  fur- 
ther analytical  studies  are  made  in  regard 
to  the  placing  of  concrete  by  methods  in 
present  vogue  and  the  effect  such  methods 
have  upon  the  quality  and  durability  of 
concrete. — Editor.  ] 


FROM  a  time-money  point  of  view,  if 
from  no  other,  there  are  no  operations 
incident  to  the  manufacture  of  concrete 
more  important  than  those  of  properly  plac- 
ing the  mixed  materials  in  the  forms.  Con- 
crete is  very  heavy,  weighing  approximately 
2  tons  to  the  cubic  yard.  It  is  readily 
understandable,  therefore,  that  on  a  job  in- 
volving from  500  to  200,000  cu.  yd.,  the 
transporting  of  this  material  from  mixer 
to  forms  and  placing  it  in  final  position  is 
an  economic  and  engineering  problem  of  no 
mean  order.  This  phase,  of  itself,  would 
be  sufficient  warrant  for  an  intensive  study 
■of  delivery  systems,  but  when,  in  addition, 
it  is  remembered  that  these  physical  oper- 
ations have  a  most  profound  effect  on  the 
quality  of  concrete  and  the  value  of 
structures  a  detailed  examination  is  made 
imperative. 

Four  Methods  of  Conveying  Concrete 

There  are  virtually  but  four  usual  means 
of  conveying  concrete  from  mixer  to  forms. 
Ranked  in  approximate  precedence,  accord- 
ing to  extent  of  use,  they  are: 

1.  Wheelbarrows  or  two-wheeled  concrete 
barrows,  holding  about  ^4  cu.  yd.  each,  pro- 
pelled by  man-power. 

2.  Gravity  chutes  or  spouts,  supported 
and  fed  from  a  tower  near  the  mixer. 

3.  Tilting  or  bottom-dumping  buckets, 
where  the  materials  can  be  handled  by  der- 
ricks or  cableways. 

4.  On   very   massive  constructions,   side- 


FIG.  13 — AIR  bub- 
bles, at  left  side 
of  stream,  caused 
by  splash  board 
at  end  of  chute, 
passing  into  the 

MASS 


■ 

by  means  of  a  skip  bucket  and  hoisting 
engine,  distributing  by  gravity  through 
channels  which  can  be  arranged  in  conveni- 
ent sections  to  cover  any  area  inclosed  by 
a  radius  of  from  30  to  200  ft.  from  the 
base  of  the  tower,  rather  than  to  transfer 
that  same  material  over  specially  con- 
structed runways  to  the  several  parts  of 
the  work,  appeals  strongly  to  one's  engi- 
neering and  business  sense.  Further,  the 
speed  of  handling  by  gravity  is  materially 
greater;  and,  conversely,  the  time  cost  of 
placing  per  cubic  yard  is  much  less  than 
in  transferring  the  same  quantity  of  ma- 
terial in  hand  barrows  over  more  or  less 
expensive  and  frequently  shifted  gangways, 
in  cableway  buckets  or  in  cars.  In  addi- 
tion, better  distribution  in  the  forms  is 
secured  by  a  swinging  spout  end,  with  pre- 
vention of  some  of  those  difficulties  due  to 
localized  deliveries,  as  explained  in  last 
week's  article. 

Yet  in  spite  of  its  many  good  points 
this  spouting  system  has  encouraged  many 
abuses,  the  effects  of  which  are  being  ap- 
preciated to  an  increasing  extent  as  the 
deficiencies  of  some  of  the  concretes  placed 
by  its  means  are  brought  to  the  attention 
of  engineers  and  contractors  through  cumu- 
lative disintegrations.  To  consider  one  fea- 
ture touched  upon  in  a  previous  article,  it 
is    obvious    that    to    flow    readily    through 


tion,  ease  of  transportation  and  manipula- 
tion, with  low  time  costs,  are  highly  impor- 
tant, but  not  suflSciently  so  to  warrant  the 
unmodified  continuance  of  present  meth- 
ods, should  it  be  proved  that  details  at- 
tendant upon  the  practice  of  these  methods 
are  the  causes  of  serious  limitations  to  use 
and  defects  in  the  product. 

To  determine  whether  or  not  spouting 
methods,  as  such,  are  to  be  held  responsible 
for  inferior  results,  or  whether  attendant 
practices  are  more  at  fault,  a  detailed  study 
by  means  of  the  motion  picture  camera  is 
of  service.  In  Fig.  12  is  shown  the  spout- 
ing of  a  very  sloppy  concrete  for  use  in 
the  reinforced  flooring  of  a  pier  in  New 
York  Harbor.  To  make  clearer  the  char- 
acteristics of  the  flow  and  also  for  special 
reasons  to  be  pointed  out  later,  the  spout 
was  elevated  12  ft.  above  the  forms,  the 
concrete  being  discharged  for  a  short  time 
from  this  height.  It  should  be  understood, 
however,  that  neither  on  this  job  nor  on 
other  jobs  studied  by  the  motion-picture 
camera  was  the  consistency,  distribution, 
or  rate  of  production  of  the  concrete 
changed  in  any  way,  either  for  illustrative 
or  for  other  purposes.  In  every  case  the 
endeavor  was  rather  to  photograph  un- 
changed routine,  considerable  intervals 
often  being  allowed  to  pass  in  order  that 
normal  conditions  might  be  assured,  free 
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from  the  embarrassment  men  sometimes 
feel  when  being  photographed  with  attend- 
ant breaking  of  routine. 

Aside  from  this  element  of  unusual 
height,  the  operations  of  Fig.  12  may,  there- 
fore, be  taken  as  characteristic  of  spouting 
a  gravel  concrete,  the  sloppy  wetness  of 
which  may  be  judged  both  by  the  volume 
flow  from  the  spout  and  from  the  reflec- 
tions in  the  water-covered  surface  of  the 
material  already  in  place.  It  becomes  of 
general  interest  and  importance,  then,  to 
examine  the  actions  as  portrayed  in  this 
series  of  instant  pictures. 

This  falling,  semi-fluid  column  of  con- 
crete is,  of  course,  a  composite  of  sand, 
cement,  gravel  and  water.  Mixed  by  a 
gravity  mixer  with  indeterminate  actions, 
it  is  safe  to  assume  in  this  mixture  a  no 
more  thorough  incorporation  of  materials, 
and  particularly  of  cement  and  water,  than 
obtains  in  concretes  made  by  the  17-sec. 
machine  mixing  processes  studied  in  a  pre- 
vious article  (Engineering  Record,  Dec.  4, 
page  684).  This  falling  column,  then,  is  a 
more  or  less  homogeneous  mixture  with 
water  of  solid,  undissolved  particles  of  ce- 
ment and  of  the  other  solid  materials  men- 
tioned above,  each  particle  free  from  at- 
tachment to  its  neighboring  particles,  save 
for  such  viscosity  as  exists  in  the  water 
lying  between  them.     Each  particle  occu- 


pies an  indefinite  and  accidental  position 
in  the  mass,  and  each  is  ready  to  leave  that 
position  at  any  instant  in  obedience  to  any 
new  or  chance  conditions  that  may  arise. 

Segregation  in  the  Forms 

Disregarding  for  the  present  such  segre- 
gating or  separating  actions  as  may  take 
place  during  transit  through  the  spouting, 
assume  this  stream  of  concrete  to  be  homo- 
geneous at  the  instant  of  issuance.  Can 
this  same  homogeneity  hold  after  delivery 
in  the  forms? 

Each  particle,  solid  or  liquid,  in  the  de- 
scending stream  possesses  a  kinetic  energy 
equal  to  its  mass  multiplied  by  the  square  of 
its  velocity.  If  such  a  solid  particle,  whether 
of  cement,  sand  or  stone,  strikes  a  relatively 
unyielding  surface,  it  will  use  up  its  kin- 


FIG.     15a — CONCRETE    BEING    DUMPED    FROM 
UIXBE.  TO  SKIP  WITH  DOUBLE  FALL 


FIG.  15b — THE  SKIP  BEING  FILLED  WITH  CON- 
CRETE— AND   AIR 

etic  energy  either  in  deformation  or  in  re- 
bounding to  an  uncertain  position,  for  it 
is  essentially  unattached  to  neighbor  parti- 
cles. If  it  strikes  a  yielding  mass  it  will 
penetrate  that  mass  until  its  energy  is  dis- 
sipated. Remembering  the  consistency  pro- 
duced by  17-sec.  mixing  with  excess  water, 
without  production  of  a  heavy,  sustaining 
grout,  segregation  in  the  forms  from  dif- 
ferent mass  energies,  if  from  no  other 
cause,  is  to  be  expected.  Unless  some 
agency  should  operate  to  prevent,  it  is  diffi- 


cult to  see  how  this  placing  segregation  is 
not  later  to  be  aggravated  by  gravity  set- 
tlement of  the  heavier  aggregate  at  the 
bottom  of  the  slab,  where  it  will  be  in  ten- 
sion, and  concentration  of  fine  sand  and  the 
weaker  cement,  greatly  diluted  by  water,  at 
the  top  of  the  slab,  to  serve  as  a  resistant 
to  compression.  The  existence  of  such 
actions  is  proved  by  sectioning  concretes 
placed  under  these  conditions. 

Air  Bubbles  in  Falling  Stream 

Another  deduction  from  this  character- 
istic operation  becomes  evident  on  closer 
study.  There  is  evident  in  Fig.  13  several 
very  large  air  bells  in  the  falling  stream, 
passing  down  into  the  mass.  And,  in  this 
same  connection,  what  must  be  the  air-im- 
pounding action  of  that  falling  fluid  mass? 
An  old-time  device  for  gathering  and  com- 
pressing air,  known  as  a  "water  tromp,"  is 
duplicated  in  action  by  this  falling  column 
of  concrete,  so  that  what  the  mixer  left 
undone  in  regard  to  churning  air  into  the 
mass  is  probably  completed  subsequently 
by  this  or  other  pouring  actions,  whether 
from  barrows,  buckets,  or  spouts  of  one 
kind  or  another. 

Although  seldom  observed  because  of  in- 
tervening walls  of  wood  it  is  evident  to 
any  thinker  that  the  conditions  attending 
this  open  delivery  from  a  height  must  be 
duplicated  daily  in  pouring  concrete  into 


fig.  15C — RUSH  DOWN  SPOUT  AFTER  PASSING 
DEFLECTOR  PLATES  FOR  RE-ESTABLISHING  MIX 

high  forms.  The  pouring  of  slabs  by  an 
elevated  spout,  as  shown  in  the  pictures,  is 
condemned  by  all,  or  to  quote  the  objection 
of  the  engineer  in  charge  to  the  request 
to  elevate  the  spout:  "It  will  spoil  the 
concrete."  Yet  identical  conditions  in 
closed  form  work,  with  a  much  higher  drop, 
excite  no  comment.  In  operations  of  this 
general  character  it  is  doubtful  justice  to 
place  responsibility  for  inferior  work  on 
materials    alone. 

There  are,  however,  other  features  typ- 
ical of  spouting  concretes  which  are  illus- 
trated in  the  photographs  of  Fig.  14.  In 
these  photographs,  taken  on  the  same  job, 
the  spout  is  in  normal  working  position — 
lowered  almost  to  the  surface  of  the  forms. 
By  reason  of  its  fluidity  and  the  slope  of 
the  spout  the  concrete  is  delivered  with 
considerable  velocity.  In  this  case  also, 
as  in  the  falling  column  of  concrete,  each 
of  the  component,  unattached  particles  pos- 
sesses kinetic  energy  proportional  to  its 
mass;  this  energy  must  be  dissipated  be- 
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fore  the  particle  comes  to  rest.  In  addition, 
the  descending  concrete  stream  carries  air 
in  quantity  into  the  plastic  concrete  pre- 
viously deposited,  causing  it  to  bubble  and 
boil  vigorously,  as  may  be  seen  in  the 
photographs.  It  is  no  wonder  that  con- 
cretes so  placed  carry  a  bulk  of  entrained 
air  of  sometimes  20  per  cent  of  their  bulk. 
It  is  recognized  that  certain  of  these 
more  or  less  undesirable  actions  seem  at 
present  to  be  exceedingly  difficult  of  over- 
coming. A  certain  amount  of  air  is  certain 
to  be  occluded  in  a  plastic  mass,  and  vari- 
ation in  distribution  and  proportions  of 
materials  is  an  evil  attendant  upon  rough, 
volume  measurements.  In  spite  of  these 
shortcomings,  much  trouble  could  be  avoided 
were  the  primary  mixing  sufficient  and 
effective,  so  that  a  heavy-bodied,  viscous 
grout  might  be  had  at  the  outset,  and  were 
every  effort  made  to  prevent  those  unin- 


FIG.  15D — EXIT,  WITH  LIGHTEST  AND  WETTEST 
MATERIALS   IN  EXCESS 

closed  pourings  and  separatings  and  splash- 
ings  that  now  form  so  conspicuous  a  part 
of  most  field  practice.  A  gentler,  more 
careful  and  more  thorough  handling  of  con- 
crete is  both  advisable  and  necessary  and 
is  not  inconsistent  with  speed  of  construc- 
tion or  the  realizing  of  profits. 

Moving  Picture  Evidence 

As  illustrating  customary  procedure  in 
the  handling  of  an  average  concrete,  con- 
sider the  series  of  operations  on  a  spouted 
job,  incident  to  placing  the  mixed  materials 
in  the  forms,  as  shown  in  Figs.  15a  to  15f. 

Starting  with  its  discharge  from  the 
mixer,  the  concrete  is  seen  (Fig.  15a)  fall- 
ing into  a  skip  at  the  tower  base  in  an 
aerating  double  cascade,  occasioned  by 
striking  an  auxiliary  chute  placed  to  pre- 
vent wastage.  In  Fig.  15b  is  shown  the 
skip  bucket  from  above,  full  of  concrete — 
and  air — ready  to  be  hoisted  into  the  tower. 
Then  the  skip  bucket,  high  in  the  tower, 
dumps  with  another  cascading  into  the  re- 
ceiving hopper  at  the  chute  ahead,  whence 
the  concrete  passes  into  and  through  the 
chutes.  In  Fig.  15c  is  caught  the  first 
grand  rush  of  finer  and  softer  materials 
through  the  last  section  of  chute,  catching 
up  with  the  heavier  aggregate  separated 
out  and  left  from  the  last  batch.  Fig.  15d 
is  the  exit  of  these  materials  from  the 
chute  end  in  so  fast-flowing  a  stream  that 
the  camera  could  catch  only  a  blur;  while 
in  Fig.  15e  is  a  similar  rush,  spattering 
and  splashing  into  the  concrete  already  in 


the  forms,  with  a  crater,  or  envelope  of  air 
visible  about  the  descending  materials.  And 
in  Fig.  15f  are  shown  the  heavier,  segre- 
gated materials,  separated  from  the  sand 
and  cement  either  in  the  receiving  hopper 
or  in  the  chutes,  dribbling  slowly  along, 
although  the  chute  is  at  an  unusually  steep 
pitch.  Do  these  practices  produce  the  best 
concrete  obtainable,  or  even  the  best  that 
may  be  produced  at  the  present  price  paid 
for  such  work?     Few,  if  any  of  the  many 


fig.   15E — SPLASH  INTO  FORMS,  WITH  SEGRE- 
GATION  AND   IMPOUNDING  OF  AIR 

able  engineers  directing  concrete  work 
would  acknowledge  this  to  be  the  case. 

The  foregoing  series  of  photographs  were 
made  on  a  job  using  a  medium  wet  concrete. 
The  concreting  was  also  well  ahead  of  the 
other  work  so  that  quantity  output  was  not 
a  prime  essential,  and,  furthermore,  the  in- 
clination of  the  spouting  was  steep,  so  that 
slow  delivery  and  a  relatively  dry  mix  were 
permissible.  Yet,  even  in  this  concrete, 
segregation  is  evident;  and  the  dribbling  of 
the  heavier  materials  through  the  chutes 
which  brings  about  part  of  the  demand 
for  wetter  concrete  is  illustrated  with 
clearness. 

The  tendency  toward  the  use  of  excess 
water  is  thus  seen  to  be  natural,  as  meet- 
ing most  easily  an  economic  demand  for  low 
placing  cost  per  yard,  brought  about  pri- 
marily by  keen,  competitive  bidding.     But 


FIG.  15P — SLOW  DRIBBLE  OF  HEAVY  MATERIALS 
SEPARATED  FROM  CEMENT  IN  SPOUT 

if  it  is  granted  that  such  consistency  and 
violent  handlings  are  productive  of  inferior 
results,  is  not  this  lower  unit  cost  false 
economy?  And  are  over- wet  concretes  and 
kinetic  or  gravity  segregations  inseparable 
from  spouting  operations?  The  determin- 
ing factor  in  rapid,  effective  spouting  is 
lubricated  flow.  It  would  seem  either  that 
a  harmless  lubricant  might  be  added,  or 
else  that  through  a  rational  development  of 
mechanical  mixing  processes,  this  lubricant 
might  be  produced  from  the  inherently 
capable  cement  and  water,  so  that  the  de- 
sirable features  of  spouting  might  be  re- 
tained with  the  disadvantages  eliminated. 
More  experiment  is  needed  to  prove  conclu- 
sively the  commercial  feasibility  of  these 
improvements,  but  enough  is  already  known 
to  give  encouragement  for  their  early 
realization. 

Sliding  vs.  Rolling  in  Chutes 

Not  a  little  controversy  has  been  waged 
over  the  method  of  transit  of  materials 
through  the  chutes  themselves,  insistence 
being  placed  by  many  upon  a  sliding,  as 
opposed  to  a  rolling  of  the  aggregates. 
Viewed  in  the  light  of  motion  picture  stud- 
ies, with  consideration  given  to  the  excess 
wetness  and  the  inevitable  gravity  segre- 
gation common  not  only  to  spouting,  but 


fig.   16 — SPLASHING  DISCHARGE  OF  CONCRETE  FROM  BOTTOM-DUMPING  BUCKET  USED  TO 
DEPOSIT  FOUNDATION   COURSE  FOR  ROAD 
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to  other  placing  operations  as  well,  does 
not  such  a  debate  savor  of  that  other  re- 
puted to  have  once  waged  so  hotly  in  regard 
to  which  end  of  an  egg,  the  big  end  or  the 
little  end,  was  the  proper  end  to  open? 
Compared  to  excess  water,  or  to  a  splash- 
ing deliver>'  into  a  skip  bucket,  or  to  segre- 
gation in  the  chutes,  with  attempted  recom- 
bination by  splash  boards  at  the  section 
joints,  or  to  pounding,  splashing  delivery 
from  a  height,  or  to  kinetic  and  gravity 
segregation  in  the  forms,  is  not  this  ques- 
tion of  ver>-  minor  importance?  And 
compared  to  the  importance  of  that  initial 
operation  of  mixing,  the  basic  function  of 


FIG.  17 — STEEL  REINFORCEMENT  IS  OFTEN  TOO 
CROWDED  FOR  BOND  WITH  CONCRETE 

which  is  a  proper  production  of  the  gluing, 
or  cementing  substance  designed  to  hold 
the  inert,  incoherent  materials  together,  are 
not  such  questions  insignificant?  If  proper 
mixing  and,  partly  through  the  enablement 
of  such  proper  mixing,  proper  consistency 
were  once  secured,  there  would  be  little 
need  to  worr>'  about  rolling,  or  sliding,  or 
splashing,  or  segregation,  for  the  mass 
would  be  free-moving,  sufficiently  viscous 
not  to  separate,  self-lubricated  and  prob- 
ably unaerated  as  compared  with  present 
concretes. 

Bottom-Dumping  Buckets 

Space  does  not  permit  of  a  close  analysis 
of  the  delivery  of  concrete  from  bottom- 
dumping  buckets,  or  from  side-dumping, 
or  bottom-dumping  cars.  In  general  fea- 
tures such  operations  closely  resemble  the 
dumping  from  wheelbarrows,  save  that  in 
bottom  dumping  the  stone  is  first  and  the 
more  fluid  portions  last  delivered,  with  per- 
haps something  of  advantage  on  this  ac- 
count, because  of  gravity  penetration  of 
the  lighter,  fluid  materials  into  and  between 
the  heavier,  solid  portions  below  them. 

An  illustration  of  delivery  of  this  char- 
acter is  given  in  Fig.  16,  showing  a  paving 
mixer  with  boom  bucket  at  the  instant  of 
dumping.  Here  again  may  be  seen  the 
splashing  discharge  from  mixer  to  bucket, 
probably  segregation  in  the  bucket  and 
dumping  in  a  heap,  with  drainage  of  the 
lighter  and  more  fluid  materials.  But  per- 
haps of  more  .serious  consequence  to  the 
roadway  than  the  influence  of  these  factors 
of  handling  is  the  regrettable  fact  that  few 
precautions  are  taken,  in  far  too  many 
cases,  to  secure  a  properly  drained  and 
bedded  foundation  for  the  concrete  top. 
The  necessity  for  committees  to  determine 
and  prescribe  the  quantity  of  steel  rein- 
forcement to  be  put  in  concrete  roads,  which 
should  carry  no  beam  stresses,  to  prevent 
the  concrete  from  cracking  is  no  compli- 
ment to  a  inaterial  which  should  be  suffi- 
cient of  itaelf  and  most  excellent  for  the 
purpose. 

Bond  Between  Steel  and  Concrete 

But  another  phase  of  the  manufacture  of 
concrete  must  be  considered,  in  addition  to 
those  dealing  only  with  the  composite  ma- 
terial itself.  A  relatively  small  portion  of 
concrete  work   is  without  steel   reinforce- 


ment, this  reinforcement  being  designed  to 
act,  when  surrounded  by  concrete,  as  an 
integral  part  of  the  mass  and  to  bear  vir- 
tually all  tensile  stress.  But  in  order  that 
it  may  so  act,  close  contact  must  be  had 
between  concrete,  mortar  and  steel.  Fur- 
ther, the  steel  must  occupy  a  definite,  prede- 
terminated  position  in  the  mass,  or  else  its 
proper  functioning  is  prevented,  possibly  to 
the  extent  of  uselessness. 

The  use  of  sloppy-wet  concretes  to  bring 
about  close  contact  between  cement  and 
steel  is  common,  but  there  seems  to  be  no 
more  cause  of  such  a  concrete  to  bind 
closely  to  steel  after  loss  of  water  than 
there  is  for  it  to  closely  contact  with  its 
sand  and  stone,  which  it  is  known  not  to  do. 
And  if  to  such  qualities  of  the  concrete 
are  added  misplacement  of  the  reinforcing 
steel  or,  as  is  shown  in  Fig.  17,  the  crowd- 
ing together  of  many  large  steel  bars  in  a 
narrow  beam  with  scarcely  a  knife-blade 
crack  between,  virtually  cutting  off  the 
beam  at  the  steel  and  preventing  any  proper 
surrounding  by  the  cement,  a  result  below 
standard  is  inevitable. 

What  the  Future  Holds 

The  more  carefully  concrete  is  studied  the 
more    does    the    conviction    grow    that    its 


qualities  to-day  are  far  below  those  which 
it  should  possess,  and  that  its  present  field 
of  usefulness  will  be  extended  many-fold 
in  the  not  distant  future.  Much  yet  re- 
mains to  be  accomplished,  but  day  by  day 
and  little  by  little  the  work  is  being  done 
and  the  difficulties  removed.  Whether  the 
ultimate  outcome  will  be  an  economic  read- 
justment, permitting  a  higher  rate  of  pay- 
ment for  a  superior  product,  or  whether  it 
will  be  mechanical  refinements  of  appa- 
ratus and  methods,  producing  these  desir- 
able results  at  the  same  price,  or  whether  it 
will  be  a  compromise  of  the  two,  does  not 
yet  permit  of  accurate  determination.  Judg- 
ing, however,  from  the  history  of  all  indus- 
try and  from  the  known  crudities  of  to- 
day's manufacture  the  highest  development 
will  be  reached  through  mechanical  refine- 
ments, with  an  even  greater  economy  of 
human  energy  and  a  corresponding  contri- 
bution to  the  safety  of  the  public. 

[This  concludes  Mr.  Johnson's  series  on 
common  abuses  in  mixing  and  placing  con- 
crete. He  ha^  stated  the  facts.  It  remains 
for  engineers,  contractors,  and  manufac- 
turers of  equipment  to  evolve  improvements 
in  current  practice.  If  this  occurs  the  ser- 
ies will  have  started  a  real  constructive 
movement.— Editor.  ] 


How  Louisville  &  Nashville  Repaired  Storm 
Damage  Along  Gulf  of  Mexico 

Emergency  Work  Following  Hurricane  of  Sept.  29  Included  Res- 
toration of  Embankments,  Pile  Trestles  and  Short-Span  Bridges 


DAMAGE  done  by  the  storm  of  Sept.  29 
to  the  main  line  of  the  Louisville  & 
Nashville  Railroad  between  Pascagoula, 
Miss.,  and  New  Orleans,  where  the  road 
skirts  the  Gulf  of  Mexico,  was  so  extensive 
as  to  put  the  section  of  the  road  between 
Henderson  Point,  Miss.,  and  Chef  Menteur, 
La.,  completely  out  of  commission.  From 
the  first  warning  by  the  U.  S.  Weather 
Bureau  of  the  impending  advent  of  a  tropi- 
cal hurricane,  however,  the  railroad  bent 
every  effort  to  preparing  for  trouble  and 
repairing  the  damage  as  rapidly  as  pos- 
sible. Consequently,  although  hundreds  of 
feet  of  pile  trestles  and  short-span  steel 
bridges  were  swept  away  and  miles  of  em- 
bankment were  wholly  or  partly  washed  out, 
the  section  worst  affected  being  35  miles 
long,  and  although  the  absence  of  other  rail 
lines  reaching  this  section  made  it  virtu- 
ally necessary  for  the  repair  forces  to  work 
in  from  the  ends,  the  whole  line  was  in 
shape  Oct.  24  for  the  very  slow  passage  of 


trains.  Revenue  freight  trains  resumed 
movement  over  the  whole  division  on  Oct. 
27,  and  passenger  trains  on  Oct.  28. 

Preparations  Made  in  Advance 

Previous  to  the  storm  the  railroad's  gen- 
eral offices  at  Louisville  received  advice 
through  the  U.  S.  Weather  Bureau  that  a 
tropical  hurricane  would  probably  strike  the 
coast  between  Mobile  and  New  Orleans. 
Telegraphic  orders  were  issued  at  once  to 
the  superintendents  of  other  divisions  than 
the  New  Orleans  division  to  have  men  in 
readiness  to  move  in  boarding  cars  to  the 
seat  of  the  trouble,  and  to  accumulate  such 
materials  for  making  repairs  as  was  in 
.stock.  Under  these  instructions  large  quan- 
tities of  cross  ties  and  a  very  considerable 
amount  of  heavy  timber  were  loaded  for 
blocking,  and  both  trackmen  and  bridge- 
men  were  held  in  readiness  to  move.  Im- 
mediately after  the  storm  the  division  or- 
ganization made  such  repairs  as  were  prac- 
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ticable,  but  on  account  of  the  magnitude  of 
the  damage  they  could  not  accomplish  much. 
The  wisdom  of  calling  in  advance  on  the 
other  divisions  for  help  was  amply  demon- 
strated, both  the  men  and  the  material 
being  put  to  good  use. 

Working  in  from  the  east  end  after  the 
storm,  the  first  serious  trouble  was  en- 
countered at  Bay  St.  Louis,  Miss.,  which 
was  reached  by  the  main  repair  forces  Oct. 
1,    about .  30   hr.    after   the    storm.      Prior 


it  in  condition  to  pass  work  trains,  and  on 
Oct.  14,  Rigolets  Bridge  was  reached. 

RiGOLETS  Bridge  Repaired  in  Ten  Days 

Rigolets  Bridge,  which  is  in  Louisiana, 
crosses  one  of  the  outlets  of  Lake  Pont- 
chartrain.  The  bridge  is  2508  ft.  long,  con- 
sisting of  2272  ft.  of  short  steel  girder 
spans  and  a  236-ft.  draw  span  together  with 
a  pile  approach  trestle  at  the  north  end. 
Thirteen  55-ft.  deck  girder  spans  and  two 


Rigolets  and  the  difficulties  attending  the 
repair  work.  At  Chef  Menteur,  the  other 
outlet  of  Lake  Pontchartrain,  11  miles  from 
■Rigolets  and  about  20  miles  from  New  Or- 
leans, 330  lin.  ft.  of  girder  spans  with 
their  supporting  piers  were  destroyed.  The 
intervening  roadbed  was  damaged  more 
than  that  at  any  other  point.  Here  the 
road  lies  through  a  salt  marsh,  the  general 
level  of  which  is  1  or  2  ft.  above  mean  tide, 
the  tidal  range  being  only  about  1  ft.    The 


DAMAGED  TRACK  AT  RIGOLETS,  AND  RESTORED    TRACK  AT  DUNBAR — IN  RIGHT-HAND  VIEW  OLD   TRACK    IS    IN    CANAL 


to  that  the  division  forces  had  repaired 
minor  damages  to  embankment  at  Pasca- 
goula  Bay  and  at  Biloxi  Bay. 

Righting  a  Dislocated  Drawbridge 

Bay  St.  Louis  is  crossed  by  a  creosoted 
pile  trestle  9837  ft.  long,  in  which  there 
is  a  steel  through  truss  drawbridge  192  ft. 
long.  Parts  of  the  trestle  deck  were  car- 
ried away,  although  little  damage  was  done 
to  the  bents.  The  anchor  bolts  attaching 
the  drawbridge  to  the  center  pier  were 
sheared  off,  and  the  whole  bridge  was 
shifted  laterally  about  6  ft.  Only  the  lodg- 
ing of  the  balance  wheels  on  the  extreme 
edge  of  the  concrete  pier  prevented  the 
draw  from  going  into  the  bay.  As  the  draw 
stood  after  the  storm,  the  south  truss  was 
about  5  ft.  higher  than  the  north,  the  whole 
span  having  been  tilted  over. 

A  large  barge  was  placed  under  each  arm 
of  the  draw.  In  order  to  do  this  it  was 
necessary  to  fill  them  partly  with  water,  and 
after  they  were  placed  in  position  to  pump 
the  water  out,  and  then  wait  for  the  rising 
tide  to  assist  in  taking  the  dead  weight  of 
the  draw.  The  draw  span,  however,  was 
lifted  to  a  level  position  and  shoved  over 
laterally  to  its  proper  center  mainly  by  the 
use  of  jacks.  No  damage  was  done  to  the 
trusses,  and  very  little  to  the  floor,  but  a 
considerable  amount  of  damage  was  done 
to  the  turning  mechanism  and  to  the  bal- 
ance wheels  and  wedges  which  support  the 
draw  when  in  position  for  trains. 

Night  and  day  forces  of  bridgemen 
worked  on  the  trestle  and  the  draw,  and 
this  work  was  carried  on  continuously,  not- 
withstanding the  very  heavy  rains  which 
prevailed  during  the  earlier  part  of  the 
work.  Sufliicient  repairs  were  made  to  per- 
mit the  passage  of  trains  over  the  structure 
at  1  p.  m.  Oct.  4. 

Beyond  Bay  St.  Louis  the  roadbed  was 
very  badly  cut  at  intervals,  especially  be- 
yond Pearl  River,  16  miles  from  Bay  St. 
Louis.  In  many  places  the  embankment  was 
cut  out  to  the  tide  level,  while  at  one  point 
both  main  track  and  side  track  were  swept 
from  the  embankment  and  turned  over  into 
the  canal  alongside  the  tracks. 

After  getting  over  Bay  St.  Louis  both 
bridgemen  and  trackmen  devoted  them- 
selves to  blocking  up  the  track  and  putting 


60-ft.  through  girder  spans  were  carried 
away  by  the  storm,  with  their  supporting 
piers.  In  addition,  one  55-ft.  deck  girder 
span  at  the  other  end  of  the  bridge  was  so 
badly  damaged  by  collision  with  a  steel 
coal  barge  that  it  had  to  be  removed,  and 
944  lin.  ft.  of  the  approach  trestle  were 
destroyed. 

Three  floating  pile  drivers,  which  were 
brought  by  water,  and  two  heavy  steel  track 
pile  drivers  were  used  in  driving  a  heavy 
trestle  across  the  breaks  in  this  bridge.  A 
large  stock  of  very  long  piles  had  been  ac- 
cumulated before  the  forces  could  reach  the 
structure,  as  well  as  a  quantity  of  string- 
ers, cross  ties  and  bracing.  A  large  outfit 
of  tugs,  barges  and  motor  boats  was  pro- 
vided for  handling  material  and  men.  At 
one  time  there  were  on  the  job  nine  barges, 
each  having  carrying  capacity  of  150,000 
ft.  b.m.  of  lumber,  four  tugs  and  three 
gasoline  motor  boats. 

Roadbed  Restored  Under  Difficulties 

The  track  equipment  still  had  to  work 
from  the  east  end  only,  on  account  of  the 
large    amount    of    damage    done    west    of 


railroad  embankment  itself  is  only  about 
4 1/2  ft.  above  the  level  of  the  marsh. 

Work  train  equipment  was  sent  to  Chef 
Menteur  from  New  Orleans  via  other  lines 
of  railroad,  and  while  a  temporary  trestle 
was  being  thrown  across  the  break,  forces 
were  put  to  work  restoring  the  roadbed  be- 
tween the  two  bridges.  The  conditions 
were  very  unfavorable,  however,  to  rapid 
work.  There  was  but  a  meager  population 
in  the  salt  marsh,  and  most  of  the  houses 
were  destroyed  by  the  storm.  Consequently 
prior  to  the  opening  up  of  the  trestle  across 
Chef  Menteur  it  was  necessary  to  transport 
the  track  forces  from  New  Orleans  and  re- 
turn each  day  by  boat.  As  soon  as  Chef 
Menteur  bridge  was  passed  a  long  string 
of  boarding  cars  for  the  men,  with  .ample 
supply  of  water  in  tank  cars  for  the  locomo- 
tive engines,  followed  behind  the  gangs  as 
fast  as  they  could  put  the  track  in  rough 
shape  for  work  trains.  It  was  on  the  morn- 
ing of  Oct.  24,  however,  ten  days  after  the 
arrival  of  the  forces  from  the  east,  that  a 
third  track  pile  driver  reached  Rigolets 
Bridge  from  the  New  Orleans  end,  and  at 
6.30  p.  m.  that  evening  trains  were  passed 
over  the  structure. 

In  order  to  put  the  track  in  shape  for 
regular  operation  in  the  shortest  possible 
time,  large  quantities  of  blast  furnace  slag 
were  hauled  by  train  from  the  vicinity  of 
Birmingham,  Ala.,  a  distance  of  about  300 
miles.  Up  to  Dec.  1  about  80,000  cu.  yd.  of 
this  slag  had  been  used  for  surfacing  the 
track. 

The  maximum  force  engaged  on  this  re- 
pair work  was  probably  nearly  1000  men. 
It  was  carried  out  under  the  direction  of 
W.  H.  Courtenay,  .  chief  engineer,  and 
Thomas  Maney,  general  roadmaster. 


BAY  ST.  LOUIS  DRAW  SPAN  TILTED  OVER  EDGE 
OF  PIER 


Expanded  Metal  Poles  are  used  on  the 
right-of-way  of  the  Elgin,  Joliet  &  Eastern 
Railway  near  East  Chicago,  Ind.,  for  car- 
rying the  11,000-volt  transmission  line  of 
the  Northern  Indiana  Gas  &  Electric  Com- 
pany, and  also  telephone  and  telegraph  lines. 
About  1  mile  of  35-ft.  poles  have  been  in- 
stalled. Steel  angles  are  used  as  cross 
arms,  and  the  poles  are  set  in  the  ground 
with  portable  concrete  blocks,  making  con- 
crete mixing  at  the  site  unnecessary. 
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Engineers'  Technical  File  Should  Be  Small, 
Up-to-Date  and  Easily  Kept 

Elaborate  Subject  System  Undesirable — ^A  Restricted  Loose-Leaf  Notebook 
and  a   Vertical   File  Should   Supplement  Relatively  Few  Bound    Volumes 

By  LOUISE  B.  KRAUSE 
Librarian,  H.  M.  Byllesby  &  Company,  Chicago 


EVERY  ENGINEER  has  important 
printed  or  manuscript  material  in  his 
possession  which  he  wishes  to  preserve  for 
future  reference  in  the  practice  of  his  pro- 
fession. The  problem,  therefore,  which 
confronts  him  is  to  ascertain  what  is  the 
best  method  for  filing  his  material  so  that 
he  can  know  not  only  what  information  he 
has  on  a  subject,  but  also  how  it  is  filed, 
so  that  he  can  put  his  hand  upon  it  imme- 
diateb',  without  loss  of  time.  The  writer 
believes  that  the  best  solution  lies  in  a 
bookcase  of  a  few  bound  volumes  covering 
the  engineer's  specialty,  a  loose-leaf  note- 
book and  a  vertical  file  for  matter  not 
adaptable  to  the  notebook.  Both  the  loose- 
leaf  matter  and  that  in  the  vertical  file 
should  be  inserted  and  numbered  consecu- 
tively as  obtained,  rather  than  by  an  elabo- 
rate subject  system.  It  should  also  be  re- 
stricted, and  (^solete  data  should  be  weeded 
out  from  time  to  time. 

Objections  to  Subject  Filing 

Readers  of  technical  periodicals  for  the 
past  few  years  have  seen  a  number  of  arti- 
cles written  by  engineers  on  the  methods 
which  they  have  individually  worked  out 
for  filing  their  technical  information.  The 
majority  of  these  articles  recommend  the 
expansion  of  the  Dewey  decimal  classifica- 
tion to  suit  the  need  of  the  particular 
branch  of  engineering  in  which  each  en- 
gineer is  most  interested.  In  brief  they 
recommend  making  a  subject  classification 
covering  all  the  details  of  a  particular  sub- 
ject, arranged  in  logical  order,  or  to  quote 
from  an  article  recently  published  in  a 
technical  periodical,  "An  original  classifi- 
cation drawn  up  to  conform  with  the  indi- 
vidual's need  and  viewpoint  will  prove  the 
most  satisfactory  in  the  end.  In  such  a 
classification  the  headings  should  be  ar- 
ranged in  a  sequence  logical  enough  so  that 
the  position  of  every  heading  can  be  readily 
recalled." 

Taking  it  for  granted  that  the  Dewey 
decimal  classification  does  not  cover  engi- 
neering subjects  with  as  great  detail  as  is 
desired,  there  are,  however,  serious  objec- 
tions to  the  recommendations  which  advo- 
cate the  drawing  up  of  original  classifica- 
tions by  engineers  to  suit  their  individual 
needs.  The  objections  briefly  stated  are 
as  follows: 

1.  The  average  engineer  has  not  the  time 
to  work  out  an  original  classification,  and 
even  if  he  did  have  time  it  could  be  spent 
to  greater  advantage  in  study  and  reading 
along  the  lines  of  his  profession  than  in  de- 
voting the  many  hours  which  would  be  nec- 
essary to  working  out  an  original  scheme 
for  filing. 

2.  The  average  engineer  would  not  be 
successful  in  working-  out  an  original  classi- 
fication unless  he  had  some  instruction  in 
the  principles  underlying  the  subject;  for 
classification  making  is  one  of  the  most 
difficult  branches  of  library  science. 

8.  Although  subject  classification  accord- 
ing to  the  decimal  system  is,  without  doubt, 
the  best  method  yet  devised  for  filing  in- 
formation, there  are  simpler  methods  of  fil- 


ing technical  material  which  require  no  time 
or  study  to  put  into  operation  and  which 
are  quite  satisfactory  in  keeping  up  an 
individual  file. 

Methods  of  Filing 

Technical  material  exists  in  practically 
three  forms  (books  and  periodicals,  manu- 
script data  and  clippings)  and  must  be  filed 
according  to  the  form  of  the  material  in 
one  of  the  three  following  ways: 

Bookcase 

1.  A  bookcase.  In  his  bookcase,  which 
need  not  be  a  large  one,  the  engineer  will 
keep  his  few  worth-while  books.  They  will 
not  be  many,  because  the  best  works  on 
any  particular  branch  of  engineering  are  in 
reality  few.  This  fact  is  also  true  of  tech- 
nical periodicals,  and  the  engineer  special- 
izing in  some  specific  branch  of  engineering 
will  find  that  two  or  three  periodicals  are 
all  that  he  needs  in  addition  to  the  publi- 
cations of  the  particular  national  engineer- 
ing association  which  represents  his  line 
of  work. 

The  arguments  in  favor  of  an  engineer 
binding  instead  of  clipping  the  few  jour- 
nals of  particular  interest  to  him  have  been 
stated  by  the  writer  in  the  Engineering 
Record,  April  27,  1914,  page  479.  In  ad- 
dition to  these  reasons  it  may  be  stated  also 
that  one  of  the  chief  arguments  against 
binding  periodicals,  namely,  that  they  take 
up  too  much  room,  is  negligible,  when  one 
considers  that  three  feet  of  shelving  will 
hold  twelve  volumes  of  a  periodical  the 
size  of  the  Engineering  Record. 

The  practice  of  clipping  everything  has 
almost  become  a  fad  since  the  widespread 
adoption  of  the  vertical  filing  system.  But 
the  vertical  file,  valuable  as  it  is,  should 
never  supplant  for  the  engineer  the  time 
honored  bookcase  containing  a  small  but 
up-to-date  collection  of  volumes  which  are 
most  helpful  to  him  and  the  possession  of 
which  is  one  of  the  marks  which  designate 
him  as  a  worthy  member  of  his  profession. 

Loose-Leaf  Notebook 

2.  A  loose-leaf  notebook.  An  engineer's 
notebook  should  contain  original  notes  col- 
lected in  his  practice,  also  manuscript  data 
collected  from  various  sources.  As  far  as 
possible  all  especially  useful  data  should  be 
put  in  this  notebook  so  that  they  can  be 
readily  carried  by  the  engineer  wherever 
he  goes.  It  is  worth  while  for  this  reason 
to  have  copies  made  of  working  data  of 
particular  value,  and  put  into  the  note- 
book, even  though  they  may  be  found  else- 
where. The  best  notebook  for  this  purpose 
is  a  ring  binder,  size  9  x  11  in.,  with  a 
flexible  leather  cover.  All  notes  should  be 
put  on  standard-size  sheets  and  numbered 
consecutively  when  they  are  inserted,  like 
the  pages  of  a  book.  "The  notebook  should 
contain  index  sheets,  a  sheet  for  each  letter 
of  the  alphabet,  and  on  these  sheets  should 
be  recorded  the  subjects  of  the  various  data 
put  into  the  book  with  the  page  number 
showing  where  it  can  be  found. 

Care  should  be  exercised  in  making  this 


subject  index  to  be  consistent  and  uniform 
in  the  use  of  subject  names,  and  also  to 
provide  cross  references  where  necessary. 
Each  piece  of  data  should  be  indexed  under 
its  most  specific  subject  heading  and  not 
under  a  broad  term  which  includes  several 
definite  divisions  of  a  general  subject.  It 
should  be  indexed  not  under  one  subject 
only,  but  also  under  any  other  subjects  on 
which  it  gives  useful  information.  Cross 
references  should  be  made  from  synonymous 
terms  not  used  to  the  term  under  which 
the  entry  is  made. 

The  objection  to  consecutive  numbering 
in  filing  data  is,  of  course,  that  it  is  more 
logical  to  have  all  data  on  a  subject  stand 
together,  but  when  one  considers  that  often 
the  same  piece  of  data  may  bear  equally 
on  two  subjects,  and  unless  it  were  dupli- 
cated can  be  filed  only  in  one  place,  one 
finds  the  objection  to  consecutive  number- 
ing for  a  personal  file  to  a  large  extent  theo- 
retical rather  than  practical.  It  is  cer- 
tainly much  easier  for  a  busy  man  not 
trained  in  the  intricacies  of  subject  classi- 
fication to  use  a  consecutive  numbering  sys- 
tem with  a  subject  index,  than  to  endeavor 
to  work  out  an  individual  subject  classifi- 
cation to  cover  all  of  his  material. 

Vertical  File 

3.  A  vertical  file.  In  the  vertical  file  is 
placed  printed  or  manuscript  information 
which  is  excluded  by  reason  of  its  form 
from  a  bookcase  or  a  notebook.  Each  piece 
of  information  that  is  put  into  the  vertical 
file  is  numbered  consecutively  beginning 
with  1,  on  the  same  plan  as  the  arrangement 
of  the  notebook,  and  the  reason  for  so  doing 
is  the  same.  A  subject  card  index  is  made 
on  the  same  plan  as  the  subject  index  to  the 
notebook.  As  a  vertical  file  and  its  contents 
cannot  be  carried  about  like  a  notebook,  an 
index  on  cards  is  preferable  to  an  index  on 
sheets,  which  is  used  for  the  notebook  data. 

It  is  advantageous  to  include  in  the  card 
index  to  the  vertical  file  any  subject  refer- 
ences to  periodical  articles  of  personal  value 
to  be  found  in  the  volumes  of  periodicals. 
This  is  particularly  important  because  with 
few  exceptions  the  individual  volumes  of 
technical  periodicals  are  badly  indexed  and 
are  poor  helps  in  locating  a  special  article 
in  a  hurry.  It  may  be  profitably  noted  in 
this  connection  that  the  Industrial  Arts 
Index,  a  cumulative  bi-monthly,  published 
by  H.  W.  Wilson  &  Company,  White  Plains, 
N.  Y.,  is  an  excellent  subject  index  to  the 
more  important  technical  periodicals,  and  is 
to  a  large  extent  solving  the  problem  of  how 
to  use  effectively  bound  volumes  of  peri- 
odicals whose  individual  indexes  are  poor. 

Both  the  notebook  and  the  vertical-file 
plan  for  filing  and  indexing  as  outlined  in 
this  article  have  been  used  for  a  number  of 
years  by  an  engineer  of  high  standing  and 
have  been  found  to  amply  take  care  of  his 
personal  material.  The  scheme  presents  a 
simple  and  satisfactory  solution  of  the 
filing  problem  for  a  busy  man  with  a  mini- 
mum of  time  to  devote  to  keeping  his  col- 
lected data  in  working  order. 

Restriction  op  Material 

Another  aspect  of  the  general  topic 
under  discussion  may  be  noted  as  follows: 
It  is  important  to  keep  personal  files  down 
to  as  small  a  compass  as  possible,  and  the 
engineer  will  be  wise  if  he  adopts  the  plan 
of  systematically  discarding  data  his  ex- 
perience has  outgrown,  or  which  has  been 
superseded  by  other  material.  If  he  is  em- 
ployed by  a  large  company,  maintaining  a 
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well  organized  filing  department  and  a 
library,  his  personal  file  can  be  kept  quite 
small  because  of  the  organized  service  at 
his  disposal.  If  he  is  building  up  a  busi- 
ness of  his  own,  and  his  personal  file  is 
beginning  to  partake  of  the  interests  of  an 
organization,  he  will  need  to  put  the  ma- 
terial into  the  hands  of  some  one  capable  of 
administering  it  on  a  larger  plan  than  is 
required  for  purely  personal  needs.  If  the 
latter  condition  be  the  case  and  there  be 
definite  need  for  an  expansion  of  the  Dewey 
decimal  classification  at  certain  points,  the 
following  list  of  existing  extensions  to  the 
Dewey  decimal  classification  may  be  of 
interest : 


Extensions    of    the    Decimal    Classification 

University  of  lUinois  Engineering  Experiment  Sta- 
tion BuUetin  9,  Revised  edition,  1912. 

"Extension  of  the  Dewey  Decimal  System  of  Clas."ii- 
flcation  Applied  to  the  Engineering  Industries," 
by  L.  B.  Breckenridge  and  G.  A.  Goodenough. 

"Extension  of  Dewey  Decimal  System  of  Classifica- 
tion to  Cover  Municipal  Engineering,"  by  R.  De  L. 
French,  in  Canadian  Engineer,  Nov.  12,  1914. 

"Extension  of  the  Dewey  Decimal  System  of  Classi- 
fication to  the  Gas  Industry,"  by  D.  S.  Knauss, 
American  Gas  Institute,  October,  1914. 

"Extension  of  the  Dewey  System  of  Classification 
Applied  to  Metallurgy,  Metallography  and  Assay- 
ing," by  R.  M.  Keeny,  Colorado  School  of  Mines, 
quarterly.  Golden,  Col.,  April,  1911. 


In  conclusion  it  might  be  well  to  state 
that  this  article  is  written,  not  to  minimize 
the  importance  of  subject  classification,  but 
to  point  out  a  simple  and  practical  way  of 
filing  by  which  the  busy  man  can  avoid  the 
serious  difficulties  which  subject  classifica- 
tion is  bound  to  entail,  especially  when  un- 
dertaken by  the  uninitiated. 


Driving  106-Foot  Concrete  Piles 
in  San  Francisco  Piers 

PIER    CONSTRUCTION   in   San   Fran- 
cisco Bay  has  called  for  concrete  piles 
of   unusual   length   because   a  considerable 


depth  of  soft  mud  and  ooze  overlies  the 
solid  bottom  in  many  places  where  all-con- 
crete structures  have  been  built.  The  en- 
gineering department  of  the  State  Harbor 
Commission  has  designed  and  built  longer 
and  longer  piles  as  the  work  has  progressed, 
until  on  the  outer  end  of  Pier  35  it  was 
deemed  advisable  to  use  piles  up  to  106  ft. 
in  length  in  the  last  few  bents.  The  ac- 
companying photograph  shows  one  of  the 
106-ft.  piles  being  raised  to  the  driver. 

The  longest  piles  were  20  in.  square  at 
the  butt  with  wedge-shaped  tips  10  x  20  in. 
in  cross-section.  The  reinforcing  consisted 
of  eight  1-in.  bars  with  continuous  hooping 
of  No.  3  wire  wound  on  3-in.  centers,  ex- 
cept for  4  ft.  at  either  end,  where  the  wind- 
ing was  on  2-in.  centers.  The  harbor 
commission's  standard  concrete  mix  was 
used,  consisting  of  one  part  of  cement  and 
five  parts  of  aggregate  proportioned  for 
maximum  density.  Thus  far  only  two  piles 
have  been  lost,  it  is  reported,  on  account  of 
breakage  in  driving. 

The  piles  are  cast  at  a  point  from  which 
they  could  be  conveniently  skidded  upon 
barges,  which  were  towed  to  the  driver,  so 
that  there  was  no  unnecessary  handling  be- 
tween casting  yard  and  pier.  In  lifting 
piles  more  than  80  ft.  in  length  it  is  the 
custom  to  sling  each  unit  from  lines  at- 
tached at  four  points,  as  shown  in  the 
accompanying  illustration.  A  three-drum 
hoisting  engine  is  used,  the  third  drum 
being  used  to  operate  the  steam  hammer. 
The  concrete  structure,  or  the  pier  proper, 
is  protected  by  a  fender  line  of  creosoted 
piles  with  triple  car-spring  buffers  between 
fender-line  stringers  and  concrete  beam. 
The  creosoted  piles  are  protected  by  green 
timber  sheathing. 

The  piles  have  been  designed  under  the 
direction  of  Jerome  Newman,  chief  engi- 
neer. State  Harbor  Commission. 


HANDLING  A    106-FOOT   CONCRETE   PILE   ON  SAN   FRANCISCO   PIER  WORK — NOTE   METHOD  OF 
SWINGING,  WITH  TWO  FALLS  AT  FOUR  POINTS  OF  ATTACHMENT 


Supreme  Court  Upholds  Mis- 
souri Drainage-District  Law 

Contention  Is  Dismissed  That  Tax  Laid  Level  and 
Not  According  to  Benefits  Confiscates  Property 

ON  Nov.  29,  1915,  the  U.  S.  Supreme 
Court  handed  down  a  decision  affirm- 
ing the  constitutionality  of  the  law  under 
which  drainage  districts  are  formed  in 
Missouri.  The  case  was  that  of  certain 
landowners  in  the  Little  River  Drainage 
District.  The  contention  was  that  the  law 
was  unconstitutional  because  a  tax  of  25 
cents  per  acre  for  preliminary  expenses  was 
laid  without  relation  to  benefits,  but  as  a 
level  tax,  and  thus,  since  the  plaintiffs' 
lands  would  be  less  benefited  than  others, 
that  the  procedure  was  in  the  nature  of 
taking  property  without  due  process  of  law 
and  in  violation  of  the  Fourteenth  Amend- 
ment of  the  Federal  Constitution.  The 
law  had  already  been  sustained  by  the 
Missouri  courts. 

On  the  main  point  in  question,  the  opin- 
ion, delivered  by  Justice  Hughes,  is  as 
follows : 

"The  ultimate  contention  is  that  the 
plaintiffs  in  error  cannot  be  subjected  to 
this  preliminary  tax  of  25  cents  an  acre  be- 
cause their  lands,  as  they  insist,  will  not 
be  benefited  by  the  plan  of  drainage.  In 
authorizing  the  tax,  it  is  said,  the  Legisla- 
ture has  departed  from  the  principle  of 
benefits,  and  the  tax  is  asserted  to  be  pro 
tanto  an  uncompensated  taking  of  their 
property  for  public  use.  But  the  power  of 
taxation  should  not  be  confused  with  the 
power  of  eminent  domain.  Each  is  gov- 
erned by  its  own  principles.  A  tax  is  an 
enforced  contribution  for  the  payment  of 
public  expenses.  It  is  laid  by  some  rule  of 
apportionment  according  to  which  the  per- 
sons or  property  taxed  share  the  public 
burden,  and  whether  taxation  operates 
upon  all  within  the  state,  or  upon  those  of 
a  given  class  or  locality,  its  essential  na- 
ture is  the  same.  The  power  of  segrega- 
tion for  taxing  purposes  has  every-day 
illustration  in  the  experiences  of  local  com- 
munities, the  members  of  which,  by  reason 
of  their  membership,  or  the  owners  of 
property  within  the  bounds  of  the  political 
subdivision,  are  compelled  to  bear  the 
burdens  both  of  the  successes  and  of  the 
failures  of  local  administration.  When 
local  improvements  may  be  deemed  to  re- 
sult in  special  benefits,  a  further  classifica- 
tion may  be  made  and  special  assessments 
imposed  accordingly,  but  even  in  such  case 
there  is  no  requirement  of  the  Federal  Con- 
stitution that  for  every  payment  there 
must  be  an  equal  benefit.  The  state  in  its 
discretion  may  lay  such  assessments  in 
proportion  to  position,  frontage,  area, 
market  value,  or  to  benefits  estimated  by 
commissioners.  And,  as  we  have  said,  un- 
less the  exaction  is  a  flagrant  abuse,  and  by 
reason  of  its  arbitrary  character  is  mere 
confiscation  of  particular  property,  it  can- 
not be  maintained  that  the  state  has  ex- 
ceeded its  taxing  power.  We  find  no  such 
arbitrary  action  here.  It  was  not  neces- 
sary to  base  the  preliminary  tax  upon 
special  benefits  accruing  from  a  completed 
plan.  .  .  .  Whether  the  expense  of  ascer- 
taining the  best  method  of  reclamation 
should  subsequently  be  reimbursed  when 
final  assessments  were  laid  according  to 
benefits  ascertained  to  result  from  the  ex- 
ecution of  the  final  plan  presents  a  question 
of  policy  and  not  of  power." 
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Elastic  Curves  and  Influence  Lines  Simplify 
Analysis  of  Beams 

Graphical  Diagrams  for  Deflections  and  Reactions  of  Cantilever,  Simple, 
Fixed-Ended  and  Continuous  Beams  with  Variable  Moments  of  Inertia 

By  J.  P.  J.  WILLIAMS 
Associate  Editor,  Engineering  Record 


THE  usual  analysis  for  the  statically 
indeterminate  reactions  of  fixed-ended 
and  continuous  beams  is  based  upon  the 
assumption  that  the  moment  of  inertia  is 
constant  throughout  the  length  of  the 
beams.  For  ordinary  draw  spans  such  an 
assumption  varies  widely  from  actual  con- 
ditions; in  fact,  all  well-designed  continu- 
ous beams  have  widely  varjinST  moments  of 
inertia.  The  graphical  methods  to  be  de- 
veloped herewith  make  possible  a  fairly 
rapid  and  accurate  analysis,  which  not  only 


FIG.    1 — DEFLECTION    OF    CANTILEVER    BEAM 

includes  the  effects  of  variable  moment  of 
inertia,  but  gives  a  clear  idea  of  the  varia- 
tion in  reactions,  shears  and  bending  mo- 
ments by  the  use  of  easily  constructed  in- 
fluence lines.  In  addition,  formulas  for  the 
reactions  produced  by  unequal  settlement 
of  supports  will  be  given. 

For  all  cases  of  beams  in  buildings  in 
which  plastered  ceilings  are  used  and  the 
limit  of  allowable  deflection  specified,  the 
actual  deflections  of  beams  of  various  types 
are  of  importance  in  design.  Formulas  for 
deflection  in  common  use  are  based  upon  the 
assumption  of  constant  moment  of  inertia. 
A  more  exact  analysis  for  deflection,  based 
upon  the  .limple  con.struction  of  an  elastic 
curve,  will  be  developed  and  applications  to 
several  cases  considered  in  detail.  The 
methods  are  applicable  either  to  steel  or  to 
reinforced-concrete  beams  with  variable  mo- 
ment of  inertia,  and  will  be  explained  in 
connection  with  the  following  examples: 
Cantilever  beams,  simple  beams,  beams  fixed 
at  one  end,  beams  fixed  at  both  ends,  con- 
tinuous beams  of  two  spans  and  continuous 
beams  of  three  spans.  While  the  details  of 
the  treatment  are  original,  the  fundamental 
methods  are  those  already  discussed  by  D. 
B.  Steinman  and  C.  S.  Whitney  in  the  arti- 
cles in  the  Engineering  Record  in  the  issuer 
of  Aug.  28,  page  258,  Sept.  11,  page  324,  and 
Oct.  16,  page  486. 

Fundamental  Relations  and  Equations 

The  familiar  force  polygons,  moment  dia- 
grams, or  funicular  polygons,  and  influence 


lines  are  the  graphical  methods  used.  The 
fundamental  basis  of  the  theoretical  rela- 
tions is  the  following  equation  for  vertical 
deflection  A,  from  the  tangent  to  the  neu- 
tral curve,  as  given  in  standard  texts: 
y'Mxdx 

Either  of  two  procedures  can  be  adopted 
to  simplify  this  computation  and  transform 
it  for  use  as  a  graphical  summation  when 
the  moment  of  inertia  is  variable.  The 
length  of  beam,  I,  can  be  divided  into  such 
variable  short  lengths,  da;,  as  will  make  the 
value  of  dx/EI  constant  so  that  it  can  be 
removed  from  the  integral  and  the  latter 
changed  to  a  finite  summation.  Let  dx/EI 
=  C,  then 

A  =  CI.Mx 

Or,  a  value  /,  for  the  moment  of  inertia  of 
one  section  can  be  divided  into  the  other 
values  of  /  to  obtain  the  ratio  r  equals  ///, 
as  a  variable,  and  the  short  lengths,  dx, 
made  constant,  c,  and  selected  according  to 
the  accuracy  desired  and  their  relation  to 
the  sections  of  constant  moment  of  inertia. 
The  resulting  form  is 

c    ^^r\  M 


A  = 


EL 


Owing  to  the  greater  control  and  flexi- 
bility of  the  second  method,  its  simplicity 
and  accuracy  in  application,  it  has  been 
adopted  in  the  analysis  which  follows.  It 
is  seen  to  differ  in  the  summation  term  only 
in  the  fact  that  M/r  replaces  M  as  the 
multiplier  of  the  variable,  x. 

To  obtain  the  deflection,  A,  by  graphical 
construction,  if  i  is  the  intercept  of  the  mo- 
ment diagram  drawn  with  a  pole  distance, 
H,  then  M  =  Hi,  Fig.  1.  Substituting  this 
in  the  equation  for  deflection,  there  results : 
cH  ^^  i 

By  then  plotting  the  values  of  i/r  as  a  load 
line,  a  second  polygon  with  pole  O,  and  pole 
distance  H  can  be  constructed  to  give  the 
summation  graphically.    Then 

can  be  substituted,  and  there  is  obtained 
cHH,y 


'  "ST'  * 


A  =■ 


EI, 


flections  of  certain  points  are  known,  the 
position  of  the  base  line  of  reference  for 
the  elastic  curve  is  easily  determined.  The 
exact  values  of  the  deflection  can  then  be 
computed  by  the  above  equations  from  the 
intercepts,  y,  of  the  elastic  curve. 

The  ease  with  which  influence  lines  for 
reactions,  shears  and  bending  moments  can 
be  related  to  elastic  curves  makes  the  analy- 
sis on  this  basis  quite  effective,  especially 
in  view  of  the  advantages  of  influence  lines 
for  all  cases  of  moving  loads,  or  for  many 
loads  in  various  positions. 

The  number  of  divisions  used  in  the 
graphical  construction  directly  affects  the 
accuracy.  In  general,  the  length  c  should 
not  exceed  one-fifth  to  one-tenth  of  the  total 
length.  The  number  has  been  made  rela- 
tively low  in  the  examples  here  used  to 
avoid  confusing  the  diagrams.  The  true 
elastic  curves  have  not  been  shown  on  these 
diagrams;  they  are  curving  lines  drawn 
tangent  to  the  polygons  which  have  been 
called  elastic  curves. 

Deflection  of  Cantilever  Beam 

The  simple  and  fundamental  case  of  a 
cantilever  beam  loaded  with  a  uniform  load 
w  lb.  per  foot  throughout  and  concentrated 
loads  W,  and  W^  is  shown  in  Fig.  1,  and 
the  elastic  curve  for  deflection  below  the 
fixed  end  B  is  directly  obtained.  The  force 
polygon  and  moment  diagram  require  no 
explanation.    Note  that  negative  forces  and 


Force 


Let  k  =  EIjHH,.     Then  A  =  cy/k. 

In  general  measure  the  vertical  intercepts 
to  the  same  scale  as  the  load  line,  and  pole 
distance  to  the  space  or  length  .scale  of  the 
diagram.  To  get  the  deflection  in  inches,  all 
units  should  be  inches,  or  if  H,  H,  and  c 
are  in  feet,  A  =  1728c2//fc.  If  convenient, 
//,  can  be  made  equal  to  H,  then  k  —  EIjW. 

Advantages  of  Graphical  Construction 

The  great  advantage  of  graphical  con- 
.struction is  in  the  fact  that  relative  deflec- 
tions of  different  points  are  thus  obtained 
and  the  vertical  deflections  of  the  points  of 
the  beam  with  respect  to  each  other  are  in- 
dicated, when  the  deflections  with  respect 
to  one  tangent,  found  by  the  construction, 
are  known.     Hence  when  the  relative  de- 


fig.  2 — deflection  of  simple  beam 

bending  moments  are  always  plotted  down- 
ward. Having  plotted  the  moment  dia- 
gram, either  scale  off  the  intercepts  i  and 
divide  by  the  ratio  r  by  slide  rule,  or  use 
the  graphical  method  indicated  on  the  figure 
when  the  same  scale  is  used  to  plot  the  i/r 
load  line,  KJL^,  the  values  being  transferred 
by  dividers.  The  value  of  r  can  be  laid  off 
to  any  convenient  scale  on  either  side  of 
the  ordinate  i. 

The  accuracy  of  the  figures,  of  course, 
depends  upon  the  scales  used  and  the  care 
with  which  the  intersections  are  deter- 
mined. Steep  inclinations  and  the  resulting 
indefinite  intersections  should  be  avoided  by 
a  proper  selection  of  the  pole. 

Deflection  of  Simple  Beam 

The  usual  case  of  a  simple  beam  sup- 
ported at  the  ends  is  treated  in  Fig.  2,  con- 
centrated loads  only  being  used  in  order  to 
simplify  the  construction.  The  pole  0  is 
selected  opposite  assumed  values  of  the 
reaction  to  give  a  nearly  horizontal  closing 
line.  After  plotting  the  values  of  i/r,  the 
pole  0,  is  similarly  selected  on  an  assumed 
horizontal  ray,  in  this  case  ray  4,  in  order 
•  to  give  a  closing  line,  A/B,,  representing 
the  original  unstrained  position  of  the 
beam,  in  a  nearly  horizontal  position. 
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Elastic  Curve 

FIG.    3 — INFLUENCE    LINES    AND    DEFLECTION 
FOR    BEAM    FIXED    AT    ONE    END 

It  should  be  noted  that  in  all  cases  the 
values  of  i  are  assumed  to  represent  the 
average  for  the  length  c  considered.  When 
sharp  breaks  occur  at  concentrated  loads, 
the  resulting  error  in  using  this  average  i 
may  be  large.  It  can  be  reduced  by  assum- 
ing a  slight  correction  in  plotting  to  make 
the  plotted  value  more  nearly  represent  the 
average  for  the  division.  The  true  elastic 
curve  is,  of  course,  a  curving  line  tangent 
to  the  polygon  shown  in  the  diagram,  and 
the  deflection  at  any  point  is  computed  from 
the  corresponding  ordinate  y  as  noted. 

Beam  Fixed  at  One  End 

The  reactions  in  this  case  are  statically 
indeterminate  and  can  be  obtained  accur- 
ately only  after  a  preliminary  design',  as 
in  the  case  of  all  such  structures.  The  gen- 
eral principles  applied  in  the  articles  above 
mentioned  are  used  in  this  case  by  consider- 
ing the  reaction  R^  at  the  supported  end  A, 
Fig.  3,  to  be  the  unknown,  applying  a  unit 
load  at  A,  and  plotting  the  elastic  curve  for 
that  load  acting  on  a  cantilever  fixed  at  B. 
Since  the  bending  moment  is  then  the  dis- 
tance, X,  from  the  end  A,  the  bending  mo- 
ment diagram  is  not  drawn,  but  values  of 
x/r  are  computed  and  plotted  on  the  load 
line  as  shown.  Using  the  arbitrary  pole  Oo 
and  pole  distance  Ho,  the  elastic  curve  for 
unit  load  at  A  is  drawn. 

This  curve  is  the  influence  line  for  the 
reaction  R,.  Since  deflections  vary  directly 
with  the  loads,  and  since,  by  Maxwell's  prin- 
ciple, any  load  W  at  any  point  x  produces  the 
same  deflection  at  A  as  is  produced  at  the 
point  a;  by  a  load  W  at  A,  which  would  be 
Wy,  the  reaction  R,  necessary  to  cause  zero 
deflection  at  A  will  be 

R,  =  Wy/Va 
The  unit-load  elastic  curve  is  therefore  the 
unit-load  influence  line  for  the  reaction  R^, 
which  can  be  computed  in  the  usual  manner, 
indicated  on  the  figure. 

The  deflection  under  the  given  loading  is 
found  by  the  elastic  curve  drawn  parallel 
to  the  rays  with  pole  distance  0,  and  load 
line  i/r.  The  intercepts  i  are  obtained  from 
the  moment  diagram  constructed  graphic- 
ally after  computing  the  value  of  the  reac- 
tion R,.  The  elastic  curve  should  check  by 
showing  zero  deflection  at  the  supported 
end,  and  the  value  of  the  deflection  can 
be  computed. 

The  influence  lines  for  shear,  S,  and 
bending  moment,  M,  at  any  section  are  eas- 
ily drawn  on  the  reaction  influence  line  as 
a  base,  as  shown  on  the  figure,  noting  that 


this  curving  base  replaces  the  usual  straight 
horizontal  base  line. 

Effects  of  Settlement— Moment  of 
Inertia 

If  the  support  at  A  should  settle  down- 
ward more  than  the  fixed-end  B,  the  reac- 
tion at  A  would  decrease.  Calling  s  the 
relative  settlement  of  the  support,  positive 
if  B  settles  more  than  A,  and  negative  if 
A  settles  more  than  B,  the  reaction,  R„  due 
to  settlement  is 

R,  =  s/Aa  =  sk/cya 

This  value  is  independent  of  the  loading 
and  is  added  algebraically  to  the  reaction 
due  to  loads,  which  is  obtained  by  the  in- 
fluence line.  The  effects  upon  shear  and 
bending  moment  at  any  section  can  easily 
be  computed. 

In  computing  the  moment  of  inertia  for 
built-up  steel  beams,  deduction  should  be 
made  for  rivet  holes  in  the  usual  manner, 
and  since  many  sections  will  be  subjected  to 
negative  bending  moments,  it  is  best  to 
allow  for  the  holes  in  both  top  and  bottom 
flanges.  For  the  case  of  reinforced-con- 
crete  beams,  care  must  be  taken  to  approxi- 
mate to  the  action  of  concrete  in  tension, 
and  all  sections  at  which  the  maximum  ten- 
sile unit  stress  in  the  concrete  is  less  than 
its  ultimate  strength  should  be  considered 
with  the  concrete  acting  and  full  moment 
of  inertia  used.  For  other  sections  only 
compression  concrete  and  tensile  steel 
should  be  included  in  the  computation. 

Beam  Fixed  at  Both  Ends 

The  relatively  simple  graphical  construc- 
tion shown  in  Fig.  4  for  a  beam  fixed  at 
both  ends  enables  the  unknowns  i?,  and  Af, 
to  be  computed  from  the  influence  lines  as 
noted.  The  theory  is  based  upon  the  funda- 
mental equations  for  vertical  deflections 
and  for  change  in  angle  of  slope  of  the  end 
tangents  to  the  neutral  curve.  Assuming 
fixed  ends  and  no  vertical  settlement  of  sup- 
ports, the  total  relative  deflection.  A,  be- 
tween the  ends  should  equal  zero  and  the 
total  change  in  angle,  9,  should  equal  zero. 
Using  the  equation  for  vertical  deflection 
and  noting  that,  for  a  single  load  W, 

M  =  M,  +  R,x—  Wx' 
there  results : 


A 


(M,  +  R,x  —  Wx')  -7^7  =  0 
til 


Since  M,  is  constant,  the  first  term  can 
be  eliminated  by  shifting  the  origin  for  x 
to  the  center  of  gravity  of  the  values  Ax/r, 
which  will  practically  always  be  at  the  cen- 
ter line  of  the  span,  since  then 


/ 


Ax 


a;  =  0,  and 


/ 


•  B 

,,  xdx 


d^ 

A 


The  value  of  R,  can  then  be  obtained  by 
solving  the  first  equation,  and  the  usual 
substitutions,  made  to  give  summations, 
whence 

These  products  and  summations  can  be 
obtained  graphically  by  plotting  x/r  as  a 
load    line,    noting  that   x'    is   zero   for   all 


points  to  the  left  of  the  load,  and  therefore 
the  summation  in  the  numerator  is  only  car- 
ried up  to  the  load,  as  given  by  the  graph- 
ical construction.  Hence,  choose  the  pole 
Oo  with  a  convenient  pole  distance  Ho,  and 
lay  off  x/r  as  a  load  line.  It  is  convenient 
to  begin  the  polygon  at  the  center  line  and 
make  ray  3  horizontal  as  shown,  then  check 
by  symmetry.  Note  that  x  is  measured 
from  the  center  line  or  center  of  gravity  of 
the  values  Ax/r.  The  resulting  polygon 
gives  the  influence  line  for  i?„  since  by 
graphical  summation  the  numerator  of  the 
equation  for  R,  becomes  WyHo,  and  the  de- 
nominator becomes  VoH,,,  therefore,  using 
the  summation  sign  to  include  all  loads  on 
the  span,  the  reaction  is: 

/?.  =  LWy/ya 
A  relative  settlement,  s,  of  the  support 
A  above  B  would  induce  a  reaction  R,  found 
by  equating  the  fundamental  deflection 
equation  to  s.  By  substitution  and  reduc- 
tion, there  results 

H 

R^  =  sEIJc    "^     — X 
t 


cyaHo 


To  obtain  the  unknown  fixing  moment 
M,  use  the  second  condition  that 


r "  f 

•^    A  'J  A 


{M,  +  R,x- 


Wx')%  =  ^ 


With  the  origin  at  the  center  line  and  the 
constant  R^,  the  second  term  containing  R^ 
will  vanish,  since 


/U  pB 

Ax_   R,        dx 
^^""eJ-ei,-^ 
•J  A 


X  =  0 


The  value  of  itf„  however,  must  be  replaced 
by  M,',  such  that 

M,  =  M,'  —  RJ,/2 
to  allow  for  the  shifting  of  the  origin  of 
co-ordinates  to  the  center  of  gravity.    Solv- 
ing for  A/,',  after  substituting  Ax  =  c  and 
/  =  r/,,  there  is  found 


S-^T'/S 


M,' 


The  second  polygon  with  i/r  as  a  load  line 
is  drawn  as  shown  with  pole  at  Om,  and  pole 


Elastic  Curve 


fig.  4 — deflection  of  beam  fixed  at  both: 

ENDS 
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distance  Hm.  Then,  calling  m  the  intercept, 
and  S  the  supimation  of  i/r.  the  general 
value  for  if,'  is : 

i/,'  =  LWmHm/S 
for  all  loads  on  the  span.    Then  M,  can  be 
computed  from  the  formula  given  above. 

The  bending  moment  diagram  for  any 
given  loading  can  be  drawn,  as  indicated  by 
the  third  pair  of  diagrams.  Fig.  4,  after  i?, 
and  Af,  are  computed  from  the  influence 
lines.  The  value  of  Af,  should  be  computed 
analytically  for  a  check,  and  compared  with 
the  graphical  value.  Hi,.  The  elastic  curve 
is  then  drawn  as  already  described,  and  the 
deflections,  which  are  seen  to  be  relatively 
small,  can  be  computed  as  before. 

Continuous  Beam  of  Two  Spans 

The  influence  line  for  reaction  R„  shear 
S  and  bending  moment  M  for  a  continuous 
beam  of  two  spans  with  variable  moment 
of  inertia  has  been  drawn  in  Fig.  5.  This 
example  is  the  same  as  that  used  in  Vol.  2, 
page  39,  of  "Modem  Framed  Structures" 
and  in  a  paper  by  the  writer  in  the  Trans- 
actions of  the  American  Society  of  Civil 
Engineers,  Vol.  76,  page  785.  The  elastic 
carves  for  unit  load  at  i?„  drawn  as  in  the 
preceding  cases  on  the  assumption  that  the 
beam  is  supported  only  at  R,  and  R,  as  a 
cantilever,  is  the  influence  line  for  the  re- 
action R„  as  proved  in  discussing  the  beam 
fixed  at  one  end.  The  values  for  M/r  have 
been  computed,  the  values  of  M  being  so 
easily  obtained  for  this  case.  The  base  line 
for  the  ordinates  y  of  this  curve  is  located 
by  connecting  the  points  B  and  C,  giving 
the  closing  line  representing  the  original 
position  of  the  straight  beam,  since  the  sup- 
ports at  R,  and  R,  are  assumed  to  be  rigid, 
and  therefore  no  deflections  occur  at  these 
points.  Although  the  scales  used  in  the 
diagram  are  not  large,  the  results  check 
within  1  per  cent  the  values  obtained  for 
uniform  loading  in  the  analyses  above  re- 
ferred to. 

A  good  check  of  the  graphical  construc- 
tion for  all  cases  of  beams  symmetrical 
about  the  center  support  B  can  be  obtained 
by  joining  A,  and  B  by  a  straight  line  and 
measuring  ordinates  from  this  line  to  the 
influence  line.  They  should  check  the  sym- 
metrical ordinates  for  negative  reaction  R, 
on  the  right  of  B.  This  is  due  to  the  fact 
that  the  straight  line  BA,  is  the  influence 
line  for  the  reaction  of  a  simple  beam  AB, 
and  this  reaction  is  too  large  by  the  value 
of  the  negative  reaction  produced  by  the 
eflTect  of  the  negative  bending  moment  at 
B,  and  this  negative  reaction  is  given  by 
the  ordinates  on  the  right  when  the  beam  is 
symmetrical. 

The  deflection  at  any  point  for  any  given 
loading  can  be  obtained  from  the  elastic 
curve,  constructed  as  already  explained. 
The  diagram  gives  this  curve  for  the  as- 
sumed case  of  two  concentrated  loads  W^ 
and  W,  on  the  left  span.  The  load  line  is 
plotted,  using  R,  as  computed  from  the  in- 
fluence line  and  selecting  the  pole  0  on  the 
horizontal  ray  0.  The  unknown  reactions 
R,  and  R,  are  obtained  by  ray  4  parallel  to 
the  closing  line  4  of  the  moment  diagram. 
The  values  i/r  are  then  computed,  or  ob- 
tained graphically,  and  plotted  as  a  load 
line,  negative  values  downward,  the  pole  O, 
selected  with  the  same  pole  distance  as  be- 
fore, and  such  that  ray  and  side  4  on  the 
right  are  horizontal  (assumed)  in  order  to 
give  an  approximately  horizontal  closing 
line  A,B,C,.  A  conclusive  check  is  obtained 
for  the  graphical  construction  by  noting  that 
points  A„  B,  and  C,  should  be  on  the  same 


l^f-j^cH 


Unit  Load  ot  i 


"TTi*  Elastic  Curve 

FIG.   5 — INFLUENCE  LINES  AND  DEFLECTION  FOR  CONTINUOUS  BEAM   OF  TWO  SPANS 


straight  line  representing  the  original  po- 
sition of  the  unstrained  beam. 

If  the  support  at  R,  should  settle  a  dis- 
tance s,  with  respect  to  the  supports  at  R, 
and  R„  negative  if  downward,  the  resulting 
reaction  would  be 

Similarly,  if  the  support  at  R,  settles  the 
distance  s,  with  respect  to  that  at  R,,  nega- 
tive if  downward,  the  induced  reaction  is 
R,  =  sX/lA<i  =  s,l,k/l,cya 

The  influence  lines  for  shear,  S,  and  bend- 
ing moment,  M,  at  any  given  section  can 
be  drawn  in  the  usual  manner,  noting  that 
the  reaction  influence  line  really  corre- 
sponds to  the  base  line  of  the  usual  con- 
struction. For  example,  the  shear  influence 
line  for  point  7  is  found  by  the  line  drawn 
through  A,  parallel  to  the  straight  closing 
line  A,B,  and  the  value  of  S  for  the  loading 
shown  is  as  given.  The  bending  moment 
influence  line  for  this  point,  which  is  lo- 
cated a  ft.  from  the  end,  is  drawn  by  con- 
necting A,  and  K,  and  its  value  is  given  by 
the  formula  in  the  figure.  It  is  generally 
easier  to  use  equivalent  uniform  loads  and 
the  area  under  the  influence  line;  the  total 
area  for  the  reaction  R,  is  first  obtained 
and  the  triangular  areas  easily  deducted  for 
the  computation  of  the  bending  moment. 

Continuous  Beam  of  Three  Spans 

The  influence  line  for  the  reactions  R, 
and  R,  of  a  continuous  beam  of  three  spans 
are  drawn  in  Fig.  6.    This  construction  is 


made  by  first  drawing  the  elastic  curve 
AfifiD  for  a  unit  load  at  R,  in  the  usual 
way,  as  indicated  by  the  polygon  drawn  with 
pole  0,.  In  drawing  these  polygons  great 
care  must  be  used,  and  large  scales  are  pref- 
erable. In  order  to  decrease  the  inclina- 
tions, the  pole  is  assumed  on  a  horizontal 
ray,  0,  between  the  two  points  or  values  1. 
This  line  is  drawn  first,  and  the  polygon  con- 
tinued each  way  from  the  point  C.  A  rel- 
atively short  pole  distance  should  be  used 
in  order  to  give  larger  intercepts. 

The  beam  is  assumed  to  be  a  cantilever 
supported  at  R,  and  R„  and  the  moments 
and  values  of  M/r  easily  computed.  The 
closing  line  through  the  points  D  and  C 
represents  the  original  position  of  the 
unstrained  beam  and  the  ordinate  y 
under  any  given  load  W,  is  measured 
from  it.  The  distance  AA^  is  y,  and 
BB,  is  y,.  The  theory  upon  which  the  suc- 
ceeding construction  is  based  is  as  follows: 
A  second  elastic  curve  can  be  drawn  for  a 
unit  load  at  R„  using  the  same  pole  dis- 
tance. Let  J/'  be  the  resulting  ordinate  un- 
der the  load  W,  y^  the  ordinate  at  R„  and 
y,'  that  at  R,.  Then,  by  the  fundamental  re- 
lation between  deflections  at  these  points, 
using  Maxwell's  principle,  the  total  deflec- 
tions at  A  and  B  under  the  action  of  the 
given  load  W  and  the  reactions  R,  and  R, 
must  be  zero,  and  there  can  be  written 

Wy  —  R,y,  —  R,y,  =  Q 
Wy' —  R,y:  —  R,y,' =  0 

These  two  equations  can  be  solved  for  the 
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unknown  reactions,  which  are  found  to  be 


R, 


R, 


y.y^ 


■y.y. 


w 


yy,  —  yy. 


w 


Viv: — y:y. 

The  construction  could  be  made  on  this 
basis  and  values  for  the  reactions  computed. 
A  beam  of  any  number  of  spans  could  be 
treated  similarly. 

To  draw  influence  lines,  however,  it  is 
possible  to  simplify  these  expressions.  For 
the  case  of  reaction  R^  make  the  construc- 
tion such  that  y,  —  y^,  and  the  equation  re- 
duces to 

y,  —  y,  2/o 

or,  the  difference  of  the  ordinates  repre- 
sents the  influence  line,  as  shown  in  Fig.  6. 
Similarly  for  R^,  by  making  t/,  =  y'  there 
results 

R=lZZ^    W 

and  the  influence  line  can  be  directly  ob- 
tained, as  shown. 

In  order  to  make  y,  =  y^\  it  is  necessary 
to  pass  the  second  polygon  through  the  three 


points  B„  C  and  D.  This  is  done  by  graph- 
ical construction,  using  the  trial  pole  Ot. 
The  closing  lines  of  the  polygons  Bfifi, 
locate  the  points  e  and  e„  which  then  give 
the  desired  pole  0,  by  the  lines  parallel  to 
the  true  closing  lines  fi,C  and  CD.  A  care- 
ful construction  of  the  polygons  is  neces- 
sary, and,  of  course,  a  check  results  when 
the  final  polygon  is  drawn — it  must  pass 
through  the  three  given  points.  The  dif- 
ference between  the  ordinates  of  the  two 
polygons,  as  shown  hatched,  then  gives  the 
influence  line  for  the  reaction  R„  which  can 
be  computed  as  indicated. 

A  similar  construction,  unit  load  at  R^, 
and  the  polygon  passing  through  the  points 
A,,  C  and  D  gives  the  influence  line  for  the 
reaction  R,,  the  polygon  being  drawn  with 
pole  Oj  found  as  before,  using  the  closing 
line  A,Cj  to  locate  e^. 

Influence  lines  for  shear  and  bending  mo- 
ment at  sections  in  the  span  i,  can  be  drawn 
on  the  reaction  influence  area  for  J?,  exactly 
as  in  the  previous  case  of  a  two-span  beam. 
For  sections  in  the  span  l„  however,  it  is 
best  to  compute  the  values  of  R,  and  R, 
from  the  influence  lines,  and  the  correspond- 
ing values  for  shear  and  bending  moment, 
and  plot  the  results. 


If  the  deflections  are  desired,  they  can 
be  obtained  exactly  as  previously  described 
for  the  two-span  continuous  beam,  the  bend- 
ing moment  diagram  being  plotted  graph- 
ically, and  the  unknown  reactions  R,  and 
R,  found  by  a  closing  line  in  the  moment 
diagram,  as  in  the  previous  case. 


Unit  Load  at  Rj 
FIG.   6 — INFLUKNCE  LINES  FOR  REACTIONS  OF  CONTINUOUS  BEAM   OP  THREE  SPANS 


Electric  Trucks   Save  Money 
at  Panama  Terminal 

Twelve  Have  Proved  So  Effective  in  Four  Months 

of  Operation  That  the  Panama  Railroad 

Will  Order  Twelve  More 

TWELVE  electric  trucks  in  operation  by 
the  Panama  Railroad  on  the  piers  of  its 
Atlantic  terminal  have  so  far  justified 
themselves  that  specifications  are  being 
prepared  for  twelve  more.  The  perform- 
ances of  the  trucks  are  described  in  a  re- 
cent issue  of  the  Canal  Record.  The  change 
has  effected  a  great  reduction  not  only  in 
cost,  but  also  in  time  of  handling  cargoes. 
They  are  used  not  only  on  the  piers,  but  be- 
tween them  and  in  the  streets. 

Before  the  electric  trucks  were  placed  in 
use  the  handling  of  cargo  at  the  terminals 
was  done  entirely  by  means  of  two-wheeled 
push  trucks  for  pieces  weighing  up  to  500 
lb.,  with  locomotive  cranes  and  flat  cars  for 
the  unusually  large  and  heavy  pieces.  At 
times  there  were  as  many  as  1200  trucks 
and  truckers  employed,  and  tb"  average  was 
about  500.  With  wages  of  90  cents  a  day 
for  each  trucker  this  meant  about  $450  per 
day. 

Each  Truck  Can  Save  $19  per  Day 

Each  of  the  electric  trucks  has  been 
found  to  take  the  place  of  at  least  twelve 
men,  or  in  a  day-and-night  shift  operation 
to  supplant  about  twenty-five  men.  The 
cost  of  operating  the  trucks  during  the  24- 
hr.  day  is  approximately  $3.50,  of  which 
$2  is  for  the  operators,  one  to  a  shift,  $1 
for  charging  the  storage  batteries,  and  50 
cents  for  the  interest  on  the  investment  and 
the  wear  and  tear  on  the  machine.  In  a 
double-shift  day  each  truck  thus  effects  a 
saving  of  about  $19.  The  trucks  are  em- 
ployed constantly,  and  the  fluctuations  in 
cargo  are  met  by  variations  in  the  employ- 
ment of  the  push  trucks. 

The  electric  trucks  handle  from  4000  to 
6600  lb.  per  trip,  and  move  at  speeds  vary- 
ing from  8  to  12  miles  per  hour.  Three 
types  are  in  use.  Four  use  trailers  and  haul 
6600  lb.  at  8  miles  per  hour.  Three  carry 
4000  lb.  and  make  10  miles.  Five  carry  4400 
lb.  and  make  12  miles. 

The  relatively  great  capacity  and  speed 
of  the  trucks  allow  them  to  be  used  to  a 
large  extent  in  place  of  railway  cars  for 
handling  cargo  between  piers.  Where  cargo 
is  transferred  from  a  vessel  at  dock  10,  for 
instance,  to  one  at  pier  8,  the  goods  may 
be  loaded  on  trucks,  which  will  make  the 
run  of  approximately  2000  ft.  in  three  or 
four  minutes,  and  handle  the  cargo  more 
quickly  than  it  could  be  handled  by  train. 
This  eliminates  much  switching,  with  the 
delays  incident  to  waiting  for  cars  and 
engines,  and  saves  a  great  deal  of  rehand- 
ling.  Frequently  cargo  can  be  delivered  to 
a  truck  in  the  sling  into  which  it  was  loaded 
in  the  hold  of  the  ship,  hauled  to  some  other 
point  at  the  terminal  and  swung  from  the 
truck  into  another  vessel  in  the  same  sling. 
When  refrigerated  goods  for  the  commis- 
sary branch  are  unloaded  the  trucks  can 
carry  them  direct  to  the  cold-storage  plant. 
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The  trucks  run  ver>"  satisfactorily  on  the 
streets. 

In  connection  with  the  use  of  the  trucks, 
states  the  CokoI  Record,  new  short  cuts  for 
efficiency  are  being  originated  almost  every 
day  in  meeting  the  various  transfer  prob- 
lems. When  the  Panama  Railroad  vessels 
from  the  United  States  bring  mail  the 
trucks  go  to  the  ship's  side  and  handle  the 
packages  quickly  to  the  several  cars  of  a 
special  train.  Goods  for  the  line  commis- 
sary are  handled  from  the  ship  to  cars 
designated  for  various  towns;  it  is  not 
necessao'  to  take  them  first  to  the  general 
warehouse.  Local  Cargo  for  Colon  is 
handled  as  unloaded  direct  to  the  land  end 
of  the  pier,  whence  it  can  be  taken  by  cart- 
men  with  a  minimum  of  delay  and  confusion. 

In  many  ways  the  trucks  allow  the 
substitution  of  a  relatively  few  speedy  units 
of  large  capacity  for  many  units  slow  in 
their  movements  interfering  with  one  an- 
other by  their  very  numbers,  and  in  need  of 
constant  supervision  and  speeding  up. 


Registration  in  Civil  Engineer- 
ing Is  Decreasing 

Statistics  Indicate  That  Condition  Is  Not  Local — 
East  and  West  Show  Similar  Decline 

FOR  some  years  professors  of  civil  engi- 
neering have  been  noting,  in  the  Middle 
West  particularly,  the  apparent  decline  in 


interest  in  engineering.  The  measure  of 
this  decline  has  been  the  decrease  in  the 
number  of  students  in  the  engineering 
courses.  Just  how  serious  the  decrease  has 
been  is  evident  from  the  curves  presented 
herewith. 

Taking  first  the  curve  of  enrollment  of 
all  engineering  students,  it  is  apparent  that 
while,  in  the  sum,  the  decrease  is  consider- 
able, there  are  good  growths  in  some  of  the 
institutions.  The  downward  trend  of  the 
curves  for  Illinois,   Purdue,   University  of 
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ENSOLLMENT  OF  ALL  ENGINEERING  8'nn)ENT8 
SHOWS  NO  GENERAL  DOWNWARD  TENDENCY 


«W-//       /»I-/Z       1912-13       SI3-!4       I9I4-S       1915-16 
Year 

ENROLLMENT     OF     ALL     STUDENTS     IN     CIVIL 

ENGINEERING  SHOWS   SHARP   AND 

PERSISTENT  DECLINE 

Pennsylvania  and  Armour  Institute  are 
counterbalanced  by  the  very  surprising 
curve  for  the  University  of  Michigan,  and 
the  good  growths  of  Massachusetts  Insti- 
tute of  Technology,  Pennsylvania  State, 
Washington  State,  Minnesota  and  the  200- 
300  enrollment  group.  The  sharp  falling 
off  in  this  year's  registration  is  general,  ex- 
cept for  Michigan  and  Massachusetts  Tech, 
though  the  figure  for  the  latter  is  not 
plotted. 

Civil  Engineering  Registration 

When  the  curves  of  registration  in  civil 
engineering  are  taken  up,  however,  the  con- 
ditions appear  to  be  more  serious.  Consid- 
ering the  curve  for  total  registration  of 
civil  engineering  .students,  for  example,  it 
will  be  noted  that,  with  the  exception  of  the 
University  of  Iowa,  there  has  been  a  gen- 
eral decline,  most  serious  in  the  Middle 
West,  though,  as  in  the  previous  diagram, 
experience  at  the  University  of  Pennsyl- 
vania is  similar  to  that  in  the  Mississippi 
Valley. 

The  final  set  of  curves,  that  of  the  regis- 
tration of  freshman  civil  engineers,  is  the 
most  serious  of  the  three.  The  preceding 
diagram  still  shows  in  the  figures  for  1915- 
16,  the  fairly  good  freshman  registration 
of  1912-13.  Should  the  present  trend  per- 
sist the  small  registration  of  freshmen  in 
1915-16  presages  very  sharp  declines  in 
total  registration  two,  three  and  four  years 
hence.  This  is  a  serious  matter  for  col- 
leges equipped  and  manned  for  double  the 
number  of  students  that  are  in  pro.spect. 

Discussion  Invited 

The  matter  is  giving  serious  concern  to 
professors  of  engineering  throughout  the 
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number    of    freshman    civil    engineers 

presents  most  serious  condition, 

presaging  still  smaller  total 

enrollment  in  near  future 

country.  So  far  no  one  has  proposed  an  ex- 
planation that  is  entirely  satisfying  to  oth- 
ers studying  the  problem.  The  Engineer- 
ing Record  therefore,  invites  discussion 
from  its  readers,  both  in  the  colleges  and  in 
practice,  on  these  points : 

1.  What  is  the  cause  or  causes  of  the  de- 
cline? 

2.  What  is  the  remedy? 

3.  While  the  situation  is  alarming  from 
the  point  of  view  of  the  colleges,  is  it  so 
from  the  point  of  view  of  the  prac- 
titioner? In  other  words,  is  the  field  over- 
saturated  and  will  the  profession  be  bene- 
fited by  reduction  in  the  supply  of  young 
engineers? 

Some  views  on  the  matter  will  be  found 
in  the  editorial  pages  of  this  issue. 


Burn  Typical  Office  Equip- 
ment in  Test  Room 

Forest   Products  Laboratory,  in    Fire-Test  House, 

Investigates  Temperatures  and  Inflammability 

of  Treated  and  Untreated  Wood 

FIRE  tests  on  a  typical  office  room  with 
its  usual  complement  of  equipment  have 
recently  been  carried  out  at  the  Forest 
Products  Laboratory  at  Madison,  Wis.,  as 
part  of  an  investigation  of  the  fire- resist- 
ing properties  of  treated  and  untreated 
wood.  These  tests  have  been  in  progress 
for  two  years,  the  first  data  being  obtained 
on  the  relative  burning  points  of  treated 
and  untreated  wood.  The  fire-te.st  house 
consists  of  a  room  constructed  of  cinder 
concrete  and  furnished  with  wood  floor, 
trim,  furniture,  window  casings  and  doors. 
It  measures  12  x  16  ft.  in  plan,  in  side 
dimensions,  and  10  ft.  high.  Books  and 
papers  were  scattered  around  the  room  in 
exposed  places,  and  one  book  case  was  filled 
with  books. 

Waste  Paper  Basket  Would  Not  Start 
Fire  After  Four  Attempts 

In  the  first  series  of  te.sts  all  the  wood  in 
the  interior  of  the  room  was  untreated  but 
was  given  a  coat  of  varnish.  A  fire  was 
started  in  a  waste  paper  basket  so  placed 
that  it  would  communicate  with  a  desk. 
Four  attempts  were  made  to  burn  the  con- 
tents of  the  room  by  means  of  burning  up 
the  waste  paper  basket.  In  each  case  the 
basket  burned  out  without  igniting  the  fur- 
niture or  destroying  any  of  the  contents  of 
the  room.  During  these  four  attempts 
various  conditions  of  air  control  were  ob- 
tained by  conducting  the  test  first  with  the 
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windows  and  doors  closed  and  later  partly 
or  entirely  opened. 

It  was  found  necessary  in  order  to 
destroy  the  contents  of  the  room  to  supply 
heat  from  the  outside.  A  furnace  was  built 
adjacent  to  one  of  the  windows  and  ar- 
ranged to  admit  air  highly  heated  by 
means  of  two  crude  oil  burners.     This  air 


and  the  untreated  table  and  untreated 
chair  were  very  soon  destroyed.  The  treat- 
ed wood  which  was  in  contact  with  large 
masses  of  burning  papers  and  books,  such 
as  the  desk  and  the  bookcase,  was  also 
gradually  destroyed,  but  not  until  long 
after  the  untreated  portions  were  con- 
sumed.     After    3    hours    the    room    was 


OIL  FURNACE  SUP- 
PLIED HEAT  FOR 
FIRE-TEST    HOUSE 


September   Railroad   Operating   In- 
come Shows  Marked  Increase 

GROSS  operating  revenues  for  Septem- 
ber on  the  large  steam  railroads  of  the 
United  States,  according  to  a  bulletin 
issued  by  the  Bureau  of  Railway  Economics, 
were  $1,251  per  mile,  showing  an  increase 
of  $66  or  5.6  per  cent  as  compared  with 
September,  1914.  Operating  expenses  were 
$774,  a  decrease  of  $9  or  1.1  per  cent. 
Net  operating  revenue,  therefore,  was 
$477 — an  increase  of  $75  or  18.6  per  cent, 
and    operating    income    was    $426 — an    in- 


was  admitted  to  the  room  for  18  min.  with 
door  and  window  closed.  It  was  found 
necessary  to  open  the  door  and  admit  fresh 
air  before  combustion  would  take  place. 
With  the  admission  of  fresh  air  the  room 
immediately  burst  into  flames.  Within  less 
than  an  hour  after  the  first  flame  was  noted 
the  contents  of  the  room  were  totally 
destroyed. 


FOUR  ATTEMPTS  TO 
START  FIRE  FROM 
BASKET    FAIL 


y 

Tby  Ammonia  Salts  As  Fire  Retardant 

The  room  was  then  refitted  in  exactly  the 
same   manner, 


but   with   wood   which   had 


entered  and  photographs  taken  showing  its 
condition  after  the  test. 

The  test  showed  that  the  treated  wood 
carbonized  and  gradually  burned  up  when 
in  contact  with  burning  papers.  Treated 
wood  not  in  contact  with  combustible  mate- 
rial did  not  support  combustion,   but  was 
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ALL  UNTREATED 
WOOD  IN  THE  TEST 
ROOM    BURNED 


crease  of  $74  or  20.9  per  cent.  The  South- 
ern district  was  the  chief  beneficiary  of  the 
marked  increase  in  net  returns,  its  increase 
in  operating  income  being  48  per  cent. 
September,  1914,  however,  was  the  lowest 
September  in  the  South  for  the  last  six 
years.  The  operating  ratio  for  the  whole 
country  was  61.8  per  cent,  as  compared  with 
66.0  per  cent  in  September,  1914,  and  69.6 
in  September,  1913.  Considering  the  three 
main  districts,  the  respective  ratios  for 
September,  1915,  and  September,  1914, 
were  as  follows :    Eastern  district,  62.5  and 


been  treated  with  ammonium  phosphate 
and  ammonium  sulphate  to  render  it  fire 
retardant.  One  small  table  and  a  chair  of 
untreated  wood  were  included  to  make  cer- 
tain that  the  conditions  were  such  that  un- 
treated wood  would  burn.  The  test  was 
repeated  as  in  the  above  case.  After  about 
15  min.  of  exposure  to  the  heated  air  from 
the  crude  oil  burners  the  door  was  thrown 
open  to  admit  fresh  air.  This  did  not  cause 
the  contents  to  ignite,  however,  and  the 
door  was  closed  for  another  15  min.  It 
was  then  opened,  and  the  untreated  table 
and  waste  paper  basket  ignited  and  burned 
vigorously.     All  of  the  papers  on  the  desk 


AMMONIA  SALTS 
SAVE  ALL  BUT  DESK 
AND    BOOKCASE 


carbonized.  The  mass  of  carbonized  mate- 
rial in  the  lower  right-hand  corner  is  what 
remains  of  the  books  and  bookcase.  This 
debris  fell  around  the  treated  chair  with- 
out destroying  it.  Accurate  temperature 
measurements  were  taken  at  several  points 
in  the  room  at  frequent  intervals.  The 
results  are  now  being  analyzed  and  will  be 
reported  on  later. 


67.9;    Southern,    66.7    and 
59.5  and  61.4. 


74.6;    Western, 


A  Chlorination  Plant  at  Sacramento, 
Cal.,  was  installed  in  the  water-supply  sys- 
tem early  in  1915.  After  several  months 
of  use  the  local  typhoid  cases  reported  were 
found  to  be  73  per  cent  less  than  for  the 
corresponding  period  of  1914. 
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TWO-LEVEL   ARCHED   VIADUCT    OP    MASONRY  CROSSING  THE   TET   RIVER  IN   FRANCE 


and  the  approaches  consist  of  circular  arch 
spans,  about  291/2  ft.  clear  between  piers, 
two  on  one  side  and  ten  on  the  other. 

The  four  main  arches  are  8.2  ft.  wide 
at  the  top,  which  is  sufficient  to  carry  the 
narrow-gage  electric  track  and  provide  for 
the  walkways  about  2.5  ft.  wide  on  each  side 
by  cantilever  brackets,  as  shown  in  the 
cross-section  herewith.  This  total  width  of 
arches  and  piers  increases  at  a  constant 
batter  to  13.65  ft.  at  the  bottom  of  the 
high  pier  over  the  lower  arch.  This  lower 
pointed  arch  is  17.3  ft.  wide  at  the  crown 
and  22.15  ft.  wide  at  the  springing  line, 
with  a  thickness  of  8.2  ft.  at  the  crown  and 
11.5  ft.  at  the  springing  line. 

Maximum  Stresses 

The  maximum  stress  at  the  time  of  strik- 
ing centers  for  the  lower  pointed  arch  was 
computed  to  be  about  206  lb.  per  square 
inch.  This  decreases  under  service  con- 
ditions to  175  lb.  per  square  inch  at  the 
springing  line  and  142  lb.  at  the  crown. 
These  figures  increase  to  nearly  200  lb.  and 
242  lb.  respectively  when  the  temperature 
rises  10  deg.,  and  decrease  slightly  when 
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High  Masonry  Arch  Viaduct  in  France  Designed  the  temperature  decreases. 

n-\            T             t    o^           A  In  the  four  main  56-ft.  arches  the  maxi 

as  a  Two-Level  Structure 


Fontpedrouse  Viaduct  for  Electric  Railway  Contains  Central  Pier  Sup- 
ported on  Crown  of  Lower  Arch  Spanning  Deep  Ravine  of  Tet  River 


A  MODERN  VIADUCT  of  granite  ma- 
sonry designed  with  remarkable  archi- 
teciural  effects  to  conform  to  the  rock  pro- 
file and  the  natural  beauty  of  the  site  is 
the  new  Fontpedrouse  structure  over  the 
Tet  River  in  France.  Its  masonry  arches 
are  supported  on  high  piers,  one  of  which 
is  itself  carried  on  the  crown  of  a  pointed 
arch  below.  A  description  of  this  struc- 
ture, which  was  designed  by  Professor 
Sejoume,  is  given  by  A.  Dumas  in  Le 
Genie  Civil  for  Nov.  6,  1915.  The  photo- 
graph and  general  elevation  here  repro- 
duced show  the  extraordinary  character  of 
this  modem  construction  and  its  resem- 
blance to  the  old  Roman  aqueducts. 

The  bridge  is  one  of  two  structures,  the 
other  a  steel  suspension  bridge,  which  carry 
across  the  Tet  River  the  electric  railway 
which  was  recently  built  from  Villefranche- 
de-Conflent  to  Bourg-Madame.  It  is  notable 
in  two  principal  features — the  designer  has 
spanned  the  lower  narrow  ravine  by  a 
98V'2-ft.  pointed  arch  upon  the  keystone  of 
which  a  high  intermediate  pier  of  the  main 
arch  viaduct  is  supported,  and  he  has  de- 
creased the  cost  of  the  main  arches  by  re- 
ducing their  width  to  the  minimum  com- 
patible with  the  lateral  stability  and  the 
general  magnitude  of  the  structure  by  car- 
rying the  walkways  on  an  overhanging 
reinforced-concrete  floor  slab  supported  on 
cmntilever  beams. 


The  number  and  span  length  of  the  ma- 
sonry arches  composing  the  main  high-level 
viaduct  are  shown  on  the  general  elevation. 
The  height  of  base  of  rail  above  the  river 
is  nearly  225  ft.  High,  massive  towers 
with  battlemented  tops  serve  to  divide  the 
main  structure  from  the  arch  approach  at 

I 


mum  pressure  is  nearly  370  lb.  per  square 
inch  at  the  springing  and  440  lb.  at  the 
crown.  These  high  figures  are  admissible 
because  of  the  excellent  granite  used,  and 
the  exceptional  quality  of  the  construction 
work. 

Reinforced-Concrete  Details 

Ballast  for  the  railway  track  is  carried 
by  the  overhanging  reinforced-concrete 
slabs  shown  in  the  accompanying  sections. 
An  unusual  feature  is  the  use  of  spiral  re- 
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M*LF  SeaiON  THrouoh  Roadway  Slab 


HALF  Section  Through  Cantilever  Beam     SsaiON  of  bracket 


HALF-SECTIONS    THROUGH    ROADWAY    SLABS    AND   BEAMS 
Spiral  reinforcement  used  In  lower  sections  of  cantilever  beams. 


each  end.  All  four  of  the  main  arches  are 
of  the  same  clear  span,  about  56  ft.,  with 
full-centered  circular  intrados.  Spandrel 
arches  are  used  in  the  solid  rubble  masonry, 
spandrel  filling  for  both  the  upper  and 
lower  arches,  as  shown,  and  a  continuous 
walkway  provided  at  the  lower  level,  with 
openings  in  the  main  intermediate  piers. 
The  viaduct  is  on  a  grade  of  6  per  cent, 
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inforcement  in  the  lower  sections  of  the 
cantilever  beams.  These  beams  are  spaced 
about  3.3  ft.  apart,  and  at  intervals  are 
extended  about  14  in.  farther  out  to  form 
refuges  for  pedestrians.  A  detail  of  these 
longer  brackets  is  drawn.  The  third,  or 
conductor,  rail  is  shown  on  one  side  of  the 
track  and  the  walkways  are  protected  by  an 
iron  railing  on  the  outside.  Steel  anchor 
plates  are  inserted  in  the  upper  courses  of 
masonry  near  the  outside  of  the  arch  to 
tie  effectively  the  edges. 

The  designer  of  the  structure.  Professor 
Sejoume  of  I'Ecole  des  Ponts  et  Chaussees, 
always  lays  great  stress  upon  the  architec- 
tural appearance  of  his  bridges.  The  tem- 
perature stresses  were  computed  by  Profes- 
sor Pegeaud,  also  connected  with  the  same 
institution,  of  Paris,  France. 
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LOWER  Arch 


'  Elevation  '   Section 
TOP  OF  Main  tower 


GENERAL    ELEVATION— DETAILS    OF    TOWER  AND   ARCH    KEYSTONE 


Activated  Sludge  Experisjents  will 
soon  be  carried  on  intensively  by  the  Sani- 
tary District  of  Chicago  with  stockyards 
sewage,  $10,000  having  recently  been  appro- 
priated by  the  trustees  for  that  purpose. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Inverted  Steam  Hammer  Pulls  35-Ft. 
Piles  in  90  Seconds  Each 

AN  INVERTED  steam  hammer  has 
recently  made  the  remarkable  record 
of  pulling  in  90  sec.  apiece  35-ft.  steel 
sheet  piling  which  was  used  in  coffer- 
dams for  constructing  the  foundations  of 
the  Pittsburgh  &  Lake  Erie  Railroad's  new 
warehouse  in  Pittsburgh.  Mass  concrete 
for  the  footings,  5  ft.  thick,  was  poured  di- 
rectly against  the  sheeting  with  no  attempt 
to  prevent  a  bond,  and  the  cofferdams  were 
backfilled  to  the  top  before  any  pulling  was 
done.    Nevertheless,  a  majority  of  the  piles 


HOW   STEAM    HAMMER    WAS   RIGGED 

PILES    SHOWN    AT    RIGHT    ARE    NOT    NEW — 

EVERY  ONE  OF  THEM   HAS  BEEN  DRIVEN  AND 

PULLED 

were  started  and  drawn  in  one  minute 
less  than  the  average  driving  time  on  each 
pile. 

The  rigging,  plainly  shown  in  the  photo- 
graphs, consisted  of  a  wire-rope  sling  sus- 
pended from  the  crane  hook  supporting  the 
inverted  hammer.  Over  the  anvil  block  of 
the  latter  passed  a  heavy  strap  of  steel, 
shackled  at  the  lower  end  to  pulling  straps 
pinned  to  the  pile.  The  hammer,  a  No.  6 
McKiernan-Terry,  is  rated  at  275  blows  a 
minute  with  an  8%-in.  stroke.  It  was  sup- 
plied with  steam  from  the  crane. 

This  method  of  pulling  piles,  originated 
by  Robert  Melvin  about  a  year  ago  in  pull- 
ing sheeting  for  Arthur  McMullen  &  Hoff 
on  the  Harlem  River  section  of  the  new 
Lexington  Avenue  subway  in  New  York 
City,    is    rapidly    finding    favor   with   con- 


tractors, because  the  piles  pulled  are  in 
practically  perfect  condition.  Mr.  McKel- 
vey  of  the  McKelvey-Hine  Company,  which 
is  carrying  out  the  Pittsburgh  &  Lake  Erie 
contract,  was  of  the  opinion  that  the  piles 
would  not  have  paid  for  the  trouble  of  pull- 
ing them  by  other  methods.  Out  of  several 
car  loads  drawn  with  the  hammer  at  Pitts- 
burgh, however,  practically  every  pile  was 
in  condition  for  immediate  redriving. 


Well-Pumping  Difficulties  Solved  by 
Double  Casings  Filled  with  Gravel 

By  E.  C.  EATON 
Superintendent    of   Filtration    Plant,    Panama- 
Pacific  International  Exposition 

SAND  caused  a  good  deal  of  trouble  in 
the  five  deep  wells  sunk  to  depths  of 
about  80  ft.  for  supplying  water  to  the 
filtration  plant  of  the  Panama-Pacific  In- 
ternational Exposition  at  San  Francisco, 
described  in  detail  on  page  748  of  this 
issue.  With  well  1  not  much  difficulty  was 
encountered,  but  the  experiences  with  wells 
2,  3,  4  and  5  were  discouraging.  It  was 
found  with  all  the  wells  that  the  foot-valve 


where  the  caving  occurred  was  kept  filled 
with  coarse  sand  in  the  hope  that  eventually 
this  would  collect  around  the  outside  of  the 
casing  and  hold  back  the  fine  material. 

As  it  would  have  been  expensive  to  with- 
draw the  pump  and  replace  it  for  sand 
pumping  and  as  there  was  a  2-in.  space 
available  between  the  pump  and  the  casing 
an  air  lift  was  employed  to  remove  the 
sand.  An  idea  of  the  difficulty  in  keeping 
the  sand  from  the  wells  may  be  gained 
when  it  is  stated  that  on  some  occasions, 
when  a  plugging  of  the  air  lift  discharge 
pipe  occurred  and  a  pressure  of  100  lb.  was 
put  on  the  air  pipe,  the  plug  would  suddenly 
clear,  with  a  consequent  rush  of  air  through 
the  bottom  of  the  air  lift,  producing  a  cer- 
tain amount  of  agitation  of  the  water  which 
would  be  sufficient  to  cause  the  sand  to  flow 
in  through  the  casing  and  fill  the  well 
again  to  a  depth  of  2  ft.  or  more. 

Test  Gravel  and  Plates 

After  nearly  three  months'  trial  the  wells 
showed  no  improvement,  and  it  was  decided 
to  drill  a  new  well.  Experiments  were  made 
with  various  mixtures  of  sand  and  gravel 
and  different  perforations  in  the  well  points. 


at  first  installed  was  an  unmitigated  evil. 
Sand  in  the  water  would  gradually  collect 
on  this  valve  until  sufficient  had  been  de- 
posited to  hold  the  valve  shut.  The  valves 
were  accordingly  removed. 

A  discharge  of  about  50  gal.  per  minute 
could  be  obtained  from  these  wells  for  a 
period  of  a  week.  At  this  rate  an  apprecia- 
ble amount  of  sand  was  pumped  and,  ap- 
parently, formed  an  open  space  around  the 
well  casing  below  the  water  line.  This 
would  hold  up,  for  several  days  and  then 
suddenly  break  down,  the  ground  about  the 
well  for  a  radius  of  5  ft.  dropping  down  or 
caving  in  when  walked  on.  Unless  care- 
fully watched  the  pump  would  freeze  up  and 
throw  the  belt.  Each  of  these  four  wells 
was  sand-pumped,  on  an  average,  every  10 
to  15  days,  and  the  space  around  the  casing 


It  was  found  that  a  naturally  graded  beach 
gravel,  having  an  effective  size  of  0.42  mm. 
and  a  uniformity  coefficient  of  2.18,  in  con- 
junction with  a  perforation  not  over  1/32- 
in.  wide,  held  back  the  fine  material  when 
the  velocity  through  the  perforations  was 
as  high  as  0.75  ft.  per  second.  This  was 
considered  a  safe  value. 

Under  contract  the  old  wells  cost  $7.50 
per  foot  of  depth,  so  it  was  decided  that  a 
new  well  could  be  put  down  more  cheaply 
by  the  Exposition  Company,  using  a  hy- 
draulic ejector.  Two  concentric  casings 
were  sunk  and  the  space  between  filled  with 
the  gravel  chosen  by  the  test  above  men- 
tioned. In  case  of  trouble  due  to  clogging 
a  3-in.  space  between  the  casings  was  al- 
lowed, thus  facilitating  the  removal  of  the 
sand  for  washing.    Five  days  were  required 
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Tabu  1 

— Tnt  or 

N«w  W«tJ. 

a. P.M.  per 

IMacharKcG.P.M 

Drawdown  feet 

foot  drawdown 

i 

I.S 

3.1 

SO 

3.SS 

CIS 

s& 

4.SS 

8.10 

M 

S.Sl 

10.15 

11* 

S.43 

10.50 

Its 

11.90 

10.50 

ISS 

13.40 

11.5S 

in 

15.00 

11.63 

>#• 

1C.40 

13.30 

to  complete  this  well.  A  test  gave  the 
following  results  shown  in  Table  1. 

No  sand  was  discharged  by  the  well,  and 
it  was  determined  to  overhaul  the  old  wells 
and  reconstruct  in  a  similar  manner.  There 
was  a  2-in.  space  between  the  inner  and 
outer  casings,  filled  with  pea-size  gravel, 
and  an  attempt  was  made  unsuccessfully 
to  draw  the  inner  casing.  As  it  was  neces- 
sar>-  to  get  these  wells  in  working  order  in 
a  short  time,  it  was  decided  to  put  down  a 
thivd  casing  inside  the  inner  casing,  having 
a  1-in.  space  between  them  to  be  filled  with 
sand  of  the  same  grade  as  that  used  in 
No.  6  well. 

A  test  of  one  of  these  reconstructed  wells 
gmve  the  results  in  Table  2. 


Tabls 

r— Test  op 

Rkonbtkdctco  Weu, 

G.P.M. 

Water  leveU 

Drop 

per  foot 

G.P.M. 

in  feet 

In  feet 

drawdown 

M 

13.33 

10 

17.08 

3.75 

2.«- 

4* 

20.25 

«.»2 

7.07 

9t 

36.41 

12.08 

7.62 

140 

se.(( 

17.33 

8.07 

302 

37.1* 

23.83 

8.45 

343 

<•.»* 

37.6 

8.80 

No  sand  was  discharged  at  any  time.  The 
results  of  the  experiments  indicate  that 
by  an  analysis  of  the  soil  in  the  particular 
district  chosen  it  is  not  difficult  to  construct 
a  well  consisting  of  two  casings  with  a  sand 
filling  at  a  cost  of  not  over  $4  per  foot  up 
to  100-ft.  depth,  in  a  district  similar  to  this, 
and  capable  of  delivering  at  least  200  gal. 
per  minute  continuously. 


Inspecting  and  Calking  Dredge  Hulls 
Without  Drydocking 

AVERY  simple  device  has  been  used  on 
the  fleet  of  dredges  of  the  California 
Development  Company  to  inspect  and  calk 
their  hulls  without  drydocking.  The  com- 
pany, operated  by  W.  H.  Holabird  as  re- 
ceiver, owns  and  maintain.s  the  main  system 
of  canals  supplying  water  to  the  Imperial 
Valley  in  southern  California  and  in  the 
northern  end  of  the  Mexican  province  of 
Lower  California.  The  box,  shown  in  the 
accompanying  illustration,  is  built  of  4  by 
12-in.  timbers  and  thoroughly  calked.  As 
is  plain  from  the  photograph,  the  long  end 
is  pusl^  beneath  the  dredge  hull,  the  ver- 
tical leg  being  long  enough  to  project  above 
the  water  surface.  To  the  edges  touching 
the  sides  and  bottom  of  the  hull  is  nailed 
suitable  rubber  packing  so  as  to  make  a 
water-tight  seal.  Once  in  place  the  inside 
of  the  box  is  pumped  out.  The  water  pres- 
sure against  the  bottom  of  the  box  clamps 
it  so  tight  to  the  hull  as  to  prevent  any 
leakage.  The  clear  dimensions  inside  and 
also  the  height  of  the  vertical  leg  and  the 
length  of  the  horizontal  section  vary  with 
the  size  and  type  of  dredge.  As  a  rule, 
.  however,  only  sufficient  space  is  provided  to 
give  a  fair  amount  of  working  room.  The 
height  of  the  vertical  leg  is  determined, 
of  course,  by  the  draft  of  the  dredge,  while 
the  horizontal  length  is  determined  by  the 


WATER    PRESSURE    CLAMPS    MOVABLE    "COFFERDAM"    TIGHT    AGAINST    HULL 


beam  of  the  boat.  By  the  use  of  the  device 
drydocking  of  the  boats  has  been  unneces- 
sary, and  they  have  been  continuously  main- 
tained in  service  for  years. 

In  connection  with  the  calking  of  the 
hulls,  using  this  device,  it  was  found  at 
the  start  that  the  cement  placed  over  the 
calking  would  not  hold.  The  scheme  was 
hit  upon  therefore  of  tacking  a  light  cleat 
over  the  seam  as  soon  as  the  cement  had 
been  placed.  This  has  proved  effective  and 
satisfactory. 


Motor  Truck  Tears  Up  Half  a  Mile 
of  Railroad  a  Day 

THE  accompanying  photograph  shows  a 
portable  derrick  used  recently  by  C.  C. 
Parsons  &  Co.  of  Cleveland  to  tear  up  half 
a  mile  of  track  a  day  in  removing  an  aban- 
doned interurban  line.  The  derrick,  which 
was  rigged  on  a  White  truck,  was  operated 
by  the  motor  through  a  winch  geared  to  the 


transmission.  Where  the  ties  were  rotted, 
the  rails  and  spikes  were  easily  pulled  by 
simply  hooking  on  the  tongs.  Where  the 
ties  were  still  sound,  the  whole  track  came 
up  at  once  when  this  was  tried.  It  was 
found  cheaper  to  pull  the  spikes  first  than 
to  keep  the  trucks  tied  up  while  the  ties 
were  knocked  loose  after  the  track  had  been 
raised  by  the  crane.  The  derrick  loaded  the 
rails  on  a  second  truck  as  they  were  pulled. 
It  was  also  used  to  take  down  the  old  poles 
and  cross  arms. 

The  electric  railway  torn  up  was  about 
24  miles  long,  and  was  formerly  operated 
between  Chagrin  Falls  and  Garrettsville, 
Ohio. 


In  Driving  Concrete  Piles  in  Pier 
Work  at  San  Francisco,  the  best  cushion 
found  was  a  coil  of  manila  rope  placed  on 
three  thicknesses  of  2-in.  fir  plank.  A 
single-acting  steam  hammer  whose  moving 
parts  weighed  5000  lb.  was  used  with  a 
1200-lb.  follower  block. 
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NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


State  Highway  Officials  Will 

Not  Attend  Two  Annual 

Meetings 

Take  Steps  to  Bring  Harmony   Between  Leading 

Organizations  in  Highway  Field — Urge  Officials 

Not  to  Appoint  Delegates  to  Meetings  Held 

Before  Next  December 

The  holding  of  two  national  road  congresses 
each  year  was  severely  condemned  at  the  meet- 
ing of  the  American  Association  of  State 
Highway  Officials  in  Chicago,  Dec.  7  and  8. 
Resolutions  were  adopted  expressing  the  sense 
of  the  meeting  that  it  was  opposed  to  the 
holding  of  any  national  road  congress  prior  to 
Dec.  1,  1916,  and  binding  the  members  of  the 
association  not  to  participate  in  any  manner 
in  any  national  congress  held  prior  to  that 
date.  It  was  further  determined  that  the 
members  of  the  association  would  urge  upon 
the  executives  of  their  States  and  also  upon 
municipal  officials  that  no  delegates  be  ap- 
pointed to  any  congress  held  prior  to  the  date 
set.  For  the  good  of  the  road  movement  the 
association  believes  that  the  American  Road 
Builders'  Association  and  the  American  High- 
way Association  should  amalgamate  into  one 
organization  or  should  at  least  arrange  to 
hold  jointly  one  annual  road  congress.  If 
these  two  associations  fail  to  arrange  prior  to 
Aug.  1,  1916,  for  such  a  joint  congress  to  be 
held  in  December,  1916,  or  early  in  1917,  the 
executive  committee  of  the  highway  officials' 
association  was  authorized  to  designate  the 
date  and  place  of  its  next  meeting  and  to 
notify  the  above  associations  of  the  same,  re- 
questing them  to  hold  a  joint  meeting  at  that 
time  and  place.  The  association  stands 
pledged  to  give  its  hearty  support  and  co- 
operation in  case  there  is  amalgamation  or  a 
joint  meeting.  Copies  of  the  resolution  will 
be  sent  to  manufacturers,  urging  them  to  ap- 
prove of  the  position  and  to  co-operate  in 
bringing  about  the  single  meeting  advocated. 

Resolutions  were  also  adopted  supporting 
the  proposed  federal-aid  road  law,  which 
would  make  available  Government  funds  each 
year  to  the  extent  of  $25,000,000.  A  com- 
mittee composed  of  George  P.  Coleman,  high- 
way commissioner  of  Virginia;  E.  A.  Stevens, 
highway  commissioner  of  New  Jersey,  and 
Henry  G.  Shirley,  chief  engineer  of  the  Mary- 
land State  Roads  Commission,  was  appointed 
to  bring  the  proposed  law  to  the  attention  of 
members  of  both  branches  of  Congress. 

The  officers  elected  for  the  ensuing  year 
were:  President,  Henry  G.  Shirley,  chief  en- 
gineer of  the  Maryland  State  Roads  Commis- 
sion; vice-president,  A.  B.  Fletcher,  California 
State  highway  engineer;  secretary,  J.  H. 
Pratt,  State  geologist  of  North  Carolina; 
treasurer,  F.  F.  Rogers,  Michigan  highway 
commissioner.  George  P.  Coleman  of  Vir- 
ginia was  re-elected  for  five  years  chairman 
of  the  executive  committee.  W.  D.  Sohier  of 
Massachusetts,  T.  H.  McDonald  of  Iowa,  E.  A. 
Stevens  of  New  Jersey  and  Lamar  Cobb  of 
Arizona  were  elected  members  of  the  execu- 
tive committee.  S.  E.  Bradt  of  Illinois  was 
elected  chairman  of  the  finance  committee, 
with  W.  S.  Keller  of  Alabama,  P.  D.  Sargent 
of  Maine  and  W.  S.  Gearhart  of  Kansas  as 
members. 


purchase  of  the  Wharton  tract  be  again  sub- 
mitted to  the  voters  of  the  State  at  the  elec- 
tion next  fall. 


Would  Submit  Wharton  Tract  Pur- 
chase to  Voters  a  Second  Time 

By  a  unanimous  vote  the  New  Jersey  State 
Department  of  Conservation  and  Development 
decided  Dec.  1  to  recommend  that  the  proposed 


Water  Power  Bills  Again  in  Congress 

The  Adamson  and  Ferris  water-power  bills 
were  reintroduced  in  Congress  at  the  opening 
session  of  that  body.  The  former  is  intended 
to  govern  the  construction  of  dams  on  nav- 
igable waters  other  than  those  on  public  lands, 
and  has  the  approval  of  the  Secretary  of  War 
and  the  chief  of  engineers  of  the  Army.  The 
bill  has  been  slightly  amended  from  the  man- 
ner in  which  it  came  from  the  committee  last 
year,  but  it  will  not  be  printed,  nor  will  many 
other  bills   offered   in   Congress  for   a  while. 


Important    Philadelphia    City- 
Departments  to  Be  Headed 
by  Well-Known  Engineers 

George  S.  Webster  and  George  E.  Datesman  Chief 

Engineer  and  Principal  Assistant  Engineer 

Respectively  of  the  Bureau  of  Surveys 

Are  Promoted  to  Important  Posts 

As  briefly  noted  in  this  journal  last  week, 
George  S.  Webster,  chief  engineer  of  the  Bu- 
reau of  Surveys,  Philadelphia,  has  been  ap- 
pointed director  of  the  Department  of 
Wharves,  Docks  and  Ferries,  and  his  assistant, 
George  E.  Datesm'an,  has  been  made  director 
of  public  works.    The  appointments  have  been 


Philadelphia  Engineers  Made  Heads  of  Important  City  Departments 


GEORGE  S.  WEBSTER 


GEORGE  E.  DATESMAN 


owing  to  the  great  number  of  bills  introduced. 
The  Ferris  bill,  which  is  intended  to  control 
dams  on  public  lands,  is  the  one  which  had  the 
support  of  the  Secretary  of  the  Interior. 

Representative  Adamson  said  in  Washing- 
ton during  the  week  that  he  expects  to  pass 
the  measure  to  which  his  name  is  attached 
at  the  present  session  of  Congress.  To  do  so 
he  will  rely  for  support  in  large  measure  on 
the  statements  made  at  last  year's  hearings 
by  Hugh  L.  Cooper,  of  New  York,  who 
was  largely  identified  with  the  building  of  the 
Keokuk  dam.  Representative  Ferris  also  an- 
nounced that  he  intends  to  push  his  bill  at  this 
session  of  Congress. 


Want  Mississippi  River  Considered 
Apart  from  River  and  Harbor  Bill 

A  resolution  was  adopted  to  request  all 
members  of  Congress  interested  in  the  im- 
provement of  the  Mississippi  River  and  the 
prevention  of  floods  in  its  valley  to  co-operate 
in  the  preparation  ,of  a  bill  designed  to  make 
of  such  work  a  separate  and  independent  pro- 
ject, just  as  was  done  in  the  case  of  the  Pan- 
ama Canal,  at  a  conference  of  senators  and 
congressmen  from  the  riparian  States  with 
members  of  the  Mississippi  River  Commis- 
sion and  the  presidents  of  local  levee  boards, 
held  at  Memphis,  Tenn.,  Oct.  25.  Such  a  bill 
would  make  such  improvements  a  matter  apart 
from  the  regular  River  and  Harbor  Bill. 


highly  praised  in  Philadelphia,  for  both  engi- 
neers have  proved  by  long  service  their  grasp 
of  Philadelphia's  needs  and  their  ability  to 
execute  important  works  in  a  successful  man- 
ner. 

George  S.  Webster 

Mr.  Webster  has  been  chief  engineer  of  the 
Bureau    of    Surveys    for    nearly    twenty-three 
years.    He  was  born  in  Philadelphia,  and  edu-    -: 
cated  in  the  Friends'   Select  School  and  the    -  -^ 
University  of  Pennsylvania,  being  graduated      *V 
from  the  latter  with  the  degree  of  civil  engi- 
neer in  1875. 

His  first  work  was  as  an  assistant  in  lay- 
ing out  the  grounds  of  the  Centennial  Exposi- 
tion. Later  he  served  for  a  brief  time  in  the 
United  States  Coast  and  Geodetic  Survey,  and 
in  1877  entered  the  employ  of  the  Bureau  of 
Surveys  as  assistant  engineer.  His  progress 
was  rapid,  for  in  1880  he  was  made  surveyor 
and  regulator  of  the  tenth  survey  district,  a 
position  similar  to  that  of  city  engineer 
of  a  smaller  town.  His  responsibilities  for  the 
municipal  engineering  work  in  that  district 
being  successfully  discharged,  he  was  promoted 
to  the  position  of  principal  assistant  engineer 
in  1892,  and  in  1893  became  head  of  the  bureau, 
which  office  carries  with  it  the  presidency  of 
the  Board  of  Surveyors,  an  organization  hav- 
ing large  authority  and  control  over  the  sur- 
veying and  engineering  activities  of  the  city. 

The  work  of  public  improvement  that  has 


772 


ENGINEERING    RECORD 


Vol.  72,  No.  25 


been  under  the  supervision  of  Mr.  Webster 
during  his  long  incumbency  of  the  office  he 
now  leaves  hss  included  the  establishment  and 
extension  of  the  street  and  park  systems,  the 
«lesign  and  construction  of  all  sewers  and 
bridges,  the  design  of  a  new  system  of  sewage 
disposal  and  its  inauguration  by  the  construc- 
tion of  the  Pennypack  Creek  sewage  disposal 
plant,  and  the  abolishment  of  grade  crossings. 
Some  of  the  principal  achievements  along  these 
liiMS  have  been  the  construction  of  the  great 
concrete  arch  bridge  carrying  Walnut  Lane 
across  the  Wissahickon  Ravine,  the  Falls, 
Grays  Ferry  and  Passyunk  Avenue  bridges 
across  the  Schuylkill  River  and  a  large  num- 
ber of  concrete  bridges  of  fine  design  in  vari- 
ous parts  of  the  city.  Under  his  charge  has 
been  the  abolishment  of  grade  crossings  along 
the  Pennsylvania  and  the  Philadelphia  & 
Reading  railways,  the  development  of  the 
South  Philadelphia  Improvement  project,  cov- 
ering the  comprehensive  replanning  of  5000 
acres  in  the  southern  section  of  the  city  for 
commercial,  industrial  and  residential  pur- 
poses; the  widening  of  Delaware  Avenue;  the 
construction  of  concrete  bulkheads  and  three 
large  municipal  piers  along  the  Delaware 
River  front;  the  dredging  of  the  Delaware 
River  from  the  city  to  Marcus  Hook  before 
the  department  of  which  he  now  becomes  di- 
rector was  created  and  the  laying  out  and 
opening  of  many  important  streets,  park- 
ways and  parks.  In  1905  and  1906,  in  addi- 
tion to  his  other  duties,  he  was  acting  chief 
of  the  Bureau  of  Filtration  and  directed  the 
work  then  in  progress  for  the  improvement 
and  filtration  of  the  water  supply  of  the  city. 

George  £.  Dalesman 

Mr.  Datesman  was  graduated  in  civil  engi- 
neering from  Lafayette  College  and  began  pro- 
fessional work  in  architectural  lines  in  Des 
Moines,  Iowa.  He  spent  one  year  subsequently 
in  mining  work  and  then  entered  the  service 
of  the  City  of  Philadelphia  as  draftsman.  For 
three  years,  until  1888,  he  continued  with  the 
city  and  then  for  three  years  more  was  in  pri- 
vate practice  in  Germantown.  He  returned  to 
the  Bureau  of  Surveys  as  chief  draftsman  in 
1891  and  has  been  with  the  office  ever  since. 

He  has  been  associated  with  his  chief,  Mr. 
Webster,  in  the  important  work  carried  on  in 
the  department  since  his  connection  therewith. 
He  has  g^ven  special  attention,  however,  to 
sewer  design  and  sewage  disposal,  making  a 
trip  to  Europe  in  the  interests  of  the  city.  On 
that  trip,  too,  he  studied  general  municipal 
problems,  such  as  boulevard  and  parkway  de- 
velopment, urban  transportation  systems,  espe- 
cially subways;  foreign  street  extension  and 
pavement  methods,  and  the  financing  of  munic- 
ipal improvements.  With  his  wide  experience 
be  comes  to  the  headship  of  the  Department 
of  Public  Works  with  excellent  preparation. 
He  will,  after  the  first  of  January,  have  direct 
charge  not  only  of  the  works  with  which  he 
has  been  associated,  for  the  Bureau  of  Sur- 
veys is  a  sub-department  of  the  Department 
of  Public  Works,  but  will  also  have  super- 
vision over  other  eng:ineering  activities  of  the 
city,  including  the  work  of  the  highways  bu- 
reau. 


Million  Acre-Feet  Added  to  Reclama- 
tion Service  Storage  Capacity 

More  than  1,000,000  acre-feet  were  added  to 
the  capacity  of  its  storage  reservoirs  by  the 
U.  S.  Reclamation  Service  during  the  past 
year.  Four  large  and  interesting  dams  wert 
brooght  prsUrtically  to  completion,  namely: 
The  Arrowrock,  the  highest  in  the  world;  the 
Elephant  Butte,  which  impounds  the  largest 
quantity  of  water  of  any  artificial  reservoir 
in  -the  world  except  Gatun  Lake;  the  Grand 
River,  which  is  the  longest  roller-crest  dam  in 
the  United  States,  and  the  Lahontan.  Water 
was  furnished  to  irrigate  more  than  750,000 
acres  of  land  and  to  grow  crops  worth  $16,500,- 
000.  The  total  expenditure  during  the  year  for 
building  dams  and  other  irrigation  works  was 


$15,000,000.  Construction  completed  included 
763  miles  of  canals,  284  miles  of  waste-water 
ditches  and  open  drains,  60  miles  of  irriga- 
tion and  drainage  pipe  lines,  747  bridges,  1079 
culverts,  311  flumes,  51  miles  of  roads  and 
178  miles  of  telephone  lines.  Irrigation  canals 
were  lined  with  concrete  to  a  total  length  of 
54  miles.  The  excavation  of  earth  and  rock 
amounted  to  17,000,000  cu.  yd.  and  750,000  cu. 
yd.  of  concrete  were  placed. 


post  tower  on  which  it  is  mounted  is  also  of 
standard  construction,  designed  to  meet  the  re- 
quirements of  the  Canadian  Board  of  Fire 
Underwriters. 


Combine  Novelty  with  Utility  in 
Design  of  Steel  Water  Tank 

A  novelty  in  the  way  of  steel  tank  design 
resulted  from  the  decision  of  the  City  Dairy 
Company  of  Toronto,  Canada,  to  combine  ad- 
vertising with  utility  in  a  steel  water  tank  to 
be  erected  at  its  plant  for  fire  protection  pur- 
poses. The  tank  has  a  capacity  of  25,000  gal. 
and  is  modeled  after  one  of  the  company's 
standard  quart  bottles.  It  is  13  ft.  in  diameter 
and  35  2/3  ft.  high,  with  its  bottom  at  an  ele- 
vation of  70  ft.  above  the  ground,  and  is 
painted  a  pure  white.  The  steel  plate  con- 
struction of  the  big  bottle  is  similar  to  that 
of  the  standard  water  tanks  of  the  manufac- 
turer, the  Canadian-Chicago  Bridge  &  Iron 
Works  of  Bridgeburg,  Ontario  and  Chicago,  by 
whom   it  was  designed  and  erected.     The  4- 


St.  Paul  Electric  Locomotives  Per- 
form Well  in  Test  Run 

The  first  actual  tests  on  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway's  newly  electrified 
mountain  divisions  in  Montana  were  made  Dec. 
8  by  officials  and  directors  of  the  system,  ac- 
companied by  officials  of  the  General  Electric 
Company.  The  completed  sections  of  the  elec- 
trified district  were  toured  in  three  special 
cars  drawn  by  one  of  the  new  260-ton  3000- 
volt  electric  locomotives.  Passenger-train 
tests  were  made  at  speeds  up  to  70  miles  per 
hour,  after  which  the  same  locomotives  were 
used  in  tonnage  tests  of  passenger  trains,  pull- 
ing 2500  tons  at  a  uniform  speed  of  16  miles 
per  hour.  At  the  conclusion  of  the  tests  the 
president  and  other  officials  who  witnessed 
them  expressed  gratification  at  their  complete 
success. 

The  regenerative  braking  device  included 
in  the  equipment  of  the  3000-volt  locomotives 
proved  under  the  actual  tests  to  be  entirely 
successful.  It  was  seen  that  the  use  of  the 
air-brakes  had  been  practically  done  away 
with  except  for  station  stops  and  emergency 
uses,  and  that  an  enormous  saving  could  be 
expected  in  the  lessening  of  wear  and  tear  on 
track  and  equipment.  The  constant  grinding 
of  brake  shoes  on  wheels  is  nearly  eliminated. 

Among  those  who  accompanied  the  test 
"special"  were  A.  J.  Earling,  president  of  the 
railway;  C.  A.  Goodnow,  assistant  to  the  pres- 
ident, who  has  had  charge  of  the  electrification, 
and  A.  H.  Armstrong,  of  the  General  Electric 
Company. 

It  is  expected  that  the  all-steel  transcon- 
tinental trains  of  the  railway  will  be  operated 
electrically  over  the  Continental  Divide  shortly 
after  the  first  of  the  year. 


Silver  Rivet  Supersedes  Time  Hon- 
ored Cornerstone 

Instead  of  the  customary  cornerstone  set- 
ting, a  silver  rivet  was  driven  into  the  steel 
work  of  a  26-story  building  being  erected  at 
Madison  Avenue  and  Forty-second  Street, 
New  York  City,  by  August  Heckscher.  When 
the  building  is  completed  the  rivet  will  be  ex- 
posed in  a  silver  lined  recess  in  the  main  en- 
trance lobby. 

Would  Skirt  Border  of  Country  with 
Military  Road 

A  bill  has  been  introduced  in  Congress  that 
provides  for  a  national  highway  system,  ex- 
tending from  coast  to  coast,  to  cost  not  more 
than  $100,000,000,  as  a  means  of  defence.  The 
sale  of  long-term  3  per  cent  notes  is  proposed 
to  raise  the  funds  for  the  purpose. 

The  bill  provides  that  the  highway  shall  be 
constructed  by  army  engineers  and  its  con- 
struction and  use  shall  be  under  such  regula- 
tion as  the  President  may  prescribe.  It  would 
begin  at  Los  Angeles,  Cal.,  and  proceed  by  a 
practical  route  to  Jacksonville,  Fla.,  then 
northward  to  New  York  and  Portland,  Me. 
At  New  York  the  westward  route  would  start 
for  Chicago  and  go  from  there  via  Minneapolis, 
the  Dakotas,  Montana  and  Idaho  to  Washing- 
ton, then  down  the  Pacific  Slope  to  San  Fran- 
cisco,' Los  Angeles  and  San  Diego. 


TANK    HAS    25,000-GALLON    CAPACITY 


First  Span  Placed  on  Columbia 
River  Interstate  Bridge 

The  first  span  of  the  Columbia  River  in- 
terstate bridge,  connecting  Portland,  Ore.,  and 
Vancouver,  Wash.,  was  placed  in  position  Dec. 
0.  The  span  is  265  ft.  long  and  weighs  4(i8 
tons.  It  was  loaded  on  four  barges,  which 
were  towed  by  tugs  up  the  river,  and  placed 
in  position  in  approximately  three  hours. 
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Secretary  of  War  Condemns  General 
Dam  Act — ^Advocates  New  Law 

In  his  annual  report  the  Secretary  of  War, 
Mr.  Garrison,  points  out  that  the  general  dam 
act  has  prevented  the  development  of  water 
power  on  navigable  streams  and  characterizes 
the  law  as  a  "makeshift  which  effectually  pre- 
vents all  development."    Continuing  he  says: 

"On  the  one  hand  it  [the  general  dam  act] 
does  not  offer  the  rightful  and  necessary  in- 
ducement for  an  economical  and  profitable  de- 
velopment, nor  on  the  other  hand  would  it 
adequately  protect  the  interests  of  the  public 
if  development  were  possible  under  it.  Even 
were  it  sufficient  in  these  regards  it  has  been 
demonstrated  that  it  would  be  unworkable  in 
another.  It  is  a  general  dam  act  in  name  only ; 
while  purporting  to  lay  down  general  condi- 
tions to  cover  development  in  all  cases,  it 
nevertheless  requires  in  each  case  the  further 
special  authorization  of  Congress,  an  incon- 
sistency which  invites  a  disregard  of  the  gen- 
eral conditions,  makes  of  each  application  an 
independent  legislative  proposition,  and  sub- 
jects each  project  to  the  delay  and  hazard  of 
congressional   action." 

In  the  next  paragraph  the  Secretary  points 
out  that  the  usual  use  of  electric  power,  in 
cities  and  in  factories,  is  not  the  only  outlet 
at  the  present  time  for  hydroelectric  energy. 
He  points  out  that  the  fixation  of  atmospheric 
nitrogen,  through  the  use  of  the  electric  fur- 
nace, offers  a  tremendous  field  for  the  use  of 
cheap  power — a  matter  of  particular  impor- 
tance at  the  present  time  when  nitrogen  is  so 
important  a  factor  in  military  effectiveness. 
He  therefore  urges  that  Congress  enact  suitable 
legislation  along  the  lines  of  that  which  failed 
to  pass  in  the  last  Congress. 


Hopes  to  Open  East  Half  of  Barge 
Canal  in  Another  Year 

Only  one  more  season  is  needed  to  finish  the 
Champlain  Canal  of  the  New  York  State 
Barge  Canal  system,  and  also  a  channel  from 
the  Hudson  River  to  Lake  Ontario  via  the 
Erie  and  Oswego  branches,  states  Frank  M. 
Williams,  State  engineer  and  surveyor,  in  the 
November  Barge  Canal  Bulletin.  On  each  of 
these  units  there  is  a  single  unfinished  and  un- 
awarded  contract.  The  approval  by  popular 
vote  last  election  day  of  the  bond  issue  for 
the  completion  of  the  whole  improvement 
makes  it  possible  to  push  the  work  on  these 
two  contracts,  together  with  that  on  the  few 
others  not  quite  completed,  provided  the  Legis- 
lature takes  steps  for  the  immediate  issuing 
of  the  bonds.  Mr.  Williams  points  out  that  this 
should  be  one  of  the  first  acts  of  the  Legis- 
lature. 

The  Erie  Canal  west  of  the  Oswego  junction 
contains  several  uncompleted  parts.  Legal 
complications  are  here  largely  responsible  for 
the  unfinished  condition.  There  are  numerous 
railroad  crossings,  causing  delays  both  in 
coming  to  agreements  with  the  railroads  and 
in  performing  the  work  so  as  not  to  interrupt 
traffic.  Because  of  the  amount  of  work  still 
to  be  done  and  the  number  of  crossings  still 
to  be  made,  Mr.  Williams  thinks  two  seasons 
will  be  required  to  complete  the  western  half 
of  the  canal. 


Popularize  Results  of  Geological 
Survey  Scientific  Investigations 

Four  guide  books  of  the  West,  plainly  writ- 
ten in  the  effort  to  make  the  geologic  descrip- 
tion, of  the  country  traversed  readily  under- 
stood by  the  average  traveler,  were  published 
by  the  U.  S.  Geological  Survey  during  the  past 
year.  This  is  the  beginning  of  a  definite  move- 
ment to  popularize  the  results  of  the  scientific 
investigations  of  the  Survey.  Other  results 
attained  during  the  year,  according  to  the  an- 
nual report  of  the  Secretary  of  the  Interior, 
were  the  completion  of  geologic  and  topo- 
graphic surveys  in  the  United  States,  Alaska 


and  Hawaii,  aggregating  nearly  112,000  square 
miles,  the  classification  of  about  23,000,000 
acres  of  public  lands  and  the  publication  of 
scientific,  economic  and  statistical  reports,  ag- 
gregating 23,574  pages.  In  addition,  special 
bulletins  were  prepared  to  meet  the  demand 
for  authoritative  information  concerning  pos- 
sible sources  of  mineral  products  hitherto  im- 
ported, and  an  extensive  correspondence  was 
conducted  to  bring  producers  and  consumers 
together.  This  service  was  rendered,  the  re- 
port points  out,  with  the  purpose  of  making 
America  more  independent  industrially. 


Work  Started   on  $5,000,000  Addi- 
tions to  Inland  Steel  Company  Plant 

Work  has  been  started  on  additions  to  the 
Inland  Steel  Company  plant,  Chicago,  which 
will  cost  $5,000,000.  Eighteen  open-hearth 
furnaces  will  be  constructed,  increasing  the 
output  by  1,000,000  tons.  The  work  is  being 
done  by  company  forces  and,  it  is  expected, 
will  be  completed  by  next  fall.  The  excavation 
has  been  started  and  concrete  work  will  con- 
tinue throughout  the  winter. 


Want  Commission  to  Study  Methods 
and  Results  of  Land  Settlement 

Believing  that  conditions  have  arisen  in  cer- 
tain sections  of  the  country  which  are  retard- 
ing rural  development  and  making  it  difficult 
for  farmers  of  small  capital  to  become  owners 
of  the  land  they  cultivate,  the  National  Con- 
ference on  Marketing  and  Rural  Credits,  held 
Nov.  30-Dec.  2,  adopted  the  following  resolu- 
tions : 

"We  believe  that  the  remedy  for  these  con- 
ditions existing  in  the  irrigation  sections  is 
to  be  found  in  legislation  by  the  states,  or  by 
the  nation  and  the  states,  which  will  provide 
money  to  be  loaned  settlers  to  aid  in  the  prep- 
aration of  public  land  for  cultivation  and  to 
the  purchase  of  such  privately  owned  land  to 
be  resold  to  settlers  under  methods  and  condi- 
tions similar  to  those  now  in  successful  opera- 
tion in  Australia,  New  Zealand  and  other  coun- 
tries. 

"As  such  legislation  would  involve  a  radical 
departure  from  past  methods  and  policies  and 
as  the  systems  of  other  countries  would  have 
to  be  modified  to  conform  to  our  needs  and 
conditions,  the  first  step  toward  the  inaugura- 
tion of  such  legislation  should  be  a  compre- 
hensive investigation  of  the  subject. 

"The  conference,  therefore,  favors  and  rec- 
ommends to  Congress  the  appointment  of  a 
commission  of  five  members  to  investigate  the 
methods  and  results  of  land  settlement  in  the 
West  and  other  parts  of  this  country  where 
settlement  of  cut-over  lands,  drainage  of 
swamp  land  and  irrigation  must  be  under- 
taken, as  well  as  the  causes  and  results  of 
tenant  farming  in  the  entire  country,  and 
to  prepare  a  report  with  recommendations*  as 
to  the  measures  needed  to  remove  the  obstacles 
to  acquiring  farmers  and  the  modifications 
needed  in  the  successful  land  settlement  sys- 
tem of  other  countries  to  insure  their  effective 
operation  here." 


California  Railroad  Commission 
Reports  on  Activities 

In  a  letter  of  transmittal  accompanying  the 
annual  report  of  the  California  Railroad  Com- 
mission which  appears  in  print  this  month,  the 
following  figures  are  given :  During  the  fiscal 
year  ending  June  30,  1915,  675  formal  appli- 
cations and  241  formal  cases  were  decided. 
Valuations  made  by  the  commission  included 
the  following:  Railroad,  $97,509,514.10;  water, 
$37,100,086.00';  electric,  $30,851,929.93;  tele- 
phone, $8,493,177.72;  gas,  $6,961,543.22;  wharf 
and  warehouse,  $434,394.76;  total,- $181,350,- 
645.73.  In  99  per  cent  of  the  for^nal  proceed- 
ings decided  by  the  commission  its  orders  have 
become  effective  without  litigation,  while  the 
commission  has  won  all  of  the  last  eleven  suc- 
cessive cases  decided  by  the  court. 


High-Grade  Men   for  Factory  Ex- 
ecutives in  Demand 

According  to  the  report  of  Arthur  Keisel, 
secretary  of  the  American  Association  of  En- 
gineers, 29  S.  La  Salle  Street,  Chicago,  there 
is  a  call  for  high  grade  men  as  factory  execu- 
tives, and  the  supply  of  men  in  the  civil  enp- 
neering  field  is  about  equal  to  the  demand. 
The  association  has  attained  a  membership 
of  260,  and,  through  its  service  clearing  house, 
one  hundred  engineers  have  been  put  in  touch 
with  positions  in  the  last  two  months,  although 
not  all  of  them  have  been  placed.  Of  these 
only  forty  were  members.  No  one  belonging 
to  the  association  is  out  of  employment,  so  it 
is  necessary  to  go  outside  to  fill  many  of  the 
openings. 


National  Employment  Exchange 
Placed  3894  During  Year 

During  the  fiscal  year  ending  Sept.  30,  the 
National  Employment  Exchange,  30  Church 
Street,  New  York  City,  placed  3894  workers 
in  positions.  The  general  mercantile  branch 
placed  2354  of  these  and  the  manual  labor 
branch  1540.  The  first  listed  3289  orders  and 
the  second  2202.  In  the  latter  part  of  the 
year  extensive  orders  were  received  for  gangs 
of  laborers,  mechanics  and  similar  classifica- 
tions, which  the  exchange  was  unable  to  fill 
due  to  a  scarcity  of  applicants.  The  place- 
ments included  only  70  laborers.  Operations 
for  the  year  showed  a  net  loss  of  $2,084,  as 
compared  to  a  loss  of  $4,898  for  the  previous 
year. 


News  of  Engineering  Societies 

The  Pennsylvania  State  College  will  give  a 
short  course  in  the  latest  developments  of 
highway  engineering  Dec.  27-31. 

The  National  Society  for  the  Promotion  of 
Industrial  Education  will  hold  its  annual  con- 
vention at  Minneapolis  Jan.  20-22,  1916. 

The  Louisiana  Engineering  Society  heard 
Burrus  D.  Wood  speak  on  "Modern  Diving  and 
Wrecking  Methods  on  the  Mississippi"  at  a 
meeting  held  in  New  Orleans  Dec.  13. 

The  Southern  California  Association  of  Mem- 
bers of  the  American  Society  of  Civil  Engineers  ' 
held  a  dinner  at  the  Hotel  Clark,  Los  Angeles, 
on  Dec.  8,  at  which  Capt.  Charles  T.  Leeds  pre- 
sided. Following  the  dinner  the  Big  Creek 
power  project  of  the  Pacific  Light  &  Power 
Corporation  was  discussed  by  R.  C.  Starr, 
hydraulic  engineer.  About  fifty  members  and 
guests  attended. 

The   Indiana   Engineering   Society   and   the 

Indiana  Sanitary  and  Water  Supply  Associa- 
tion will  hold  their  annual  meetings  simul- 
taneously, Feb.  2-5,  1916,  at  the  Claypool 
Hotel,  Indianapolis.  Major-General  W.  C. 
Gorgas,  U.  S.  A.,  will  be  the  principal  speaker 
at  the  meeting  of  the  latter  organization.  The 
programs  of  both  meetings  will  be  so  arranged 
that  delegates  to  each  may  attend  the  other, 
and  the  subjects  discussed  will  be  such  as  to 
be  of  interest  to  both. 

The  Iowa  Section  pf  the  American  Water- 
works Association  held  its  first  annual  meet- 
ing at  the  State  University  of  Iowa,  Iowa  City, 
Dec.  3-4.  Dr.  Edward  Bartow  of  the  State 
Water  Survey  of  Illinois  spoke  on  the  activated 
sludge  process  of  sewage  purification.  The 
following  officers  were  elected:  Chairman,  Rob- 
ert N.  Kinnaird,  chief  engineer  of  the  Des 
Moines  Water  Company;  vice-president,  C.  H. 
Streeter,  superintendent  of  the  Cedar  Falls 
water  and  electric  plant;  secretary,  J.  J.  Hin- 
man,  Jr.,  senior  water  bacteriologist  and 
chemist.  State  Board  of  Health  Laboratory; 
directors,  William  Molis,  superintendent  of  the 
Muscatine  City  Waterworks,  and  J.  P.  Berry, 
superintendent  of  the  Waterloo  Waterworks. 

The  New  York  Section  of  the  American 
Waterworks  Association  held  its  December 
meeting  at  the  Manhattan  Hotel,  New  York 
City,  Dec.  15.  A  paper  by  G.  E.  Willcomb 
on  "Resanding  Problems  at  Albany"  was  read 
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and  F.  E.  Hale  and  Edgar  M.  Hoopes,  Jr.,  city 
engineer  of  Wilmington,  presented  papers  on 
"Iron  Removal  by  Rapid  Sand  Filtration"  and 
"Airbound  Difficulties."  Mr.  Hale's  paper  was 
baaed  on  experiences  of  the  New  York  City 
D«p«rtment  of  Water  Supply,  Gas  &  Electricity 
is  daaling  with  Long  Island  well  water.  Mr. 
Hoope's  paper  was  based  on  experiences  at  the 
Wilmington  plant.  Short  papers  were  also 
delivered  by  F.  W.  Green,  G.  R.  Spalding,  E. 
G.  Manahan.  S.  M.  Van  Loan  and  A.  A.  Tolson. 
The  Uahrersity  of  Illinois  will  give  a  short 
UMuae  ia  highway  engineering  Jan.  10-21,  1916. 
Arrangements  have  been  made  for  one  or  more 
addresses  by  the  state  highway  engineers  of 
Wisconsin,  Iowa  and  Kansas.  Other  prominent 
highway  engineers  will  participate.  Papers 
will  be  presented  by  members  of  the  staff  of 
the  department  of  civil  engineering  and  by 
other  members  of  the  University  faculty.  Sev- 
eral county  superintendents  of  highways  have 
agreed  to  deliver  addresses  upon  subjects  for 
which  they  are  peculiarly  fitted  and  others  have 
consented  to  lead  in  the  discussion  of  the 
fomal  papers.  The  addresses,  discussions  and 
demonstrations  will  be  such  as  to  be  of  interest 
to  highway  engineers,  to  township  highway 
commissioners  and  to  contractors  engaged  in 
bridge  and  road  construction. 


Personal  Notes 


L.  P.  Scott,  assistant  engineer  with  the 
Illinois  State  Highway  Department,  who  has 
been  on  leave  of  absence  for  the  past  year  act- 
ing as  county  superintendent  of  highways  for 
Carroll  County,  Illinois,  will  return  to  the 
State  Highway  Department  Jan.  1  in  the 
capacity  of  chief  draftsman  in  the  road  de- 
partment. 

S.  C.  Campbell  has  resigned  his  posi- 
tion with  the  Illinois  State  Highway  Depart- 
ment to  accept  appointment  as  county  super- 
intendent of  highways  of  Carrol  County,  III.,  to 
be  effective  Jan.  1. 

RoBEST  B.  Marshall,  chief  geogra- 
pher of  the  U.  S.  Geological  Survey,  has  been 
appointed  general  superintendent  of  national 
parks,  succeeding  Mark  Daniels,  whose  resig- 
nation is  noted  elsewhere  in  these  columns. 
Mr.  Marshall  entered  the  service  of  the  Geo- 
logical Survey  in  1889  as  field  assistant.  In 
1893,  as  topographer  he  began  a  survey  of 
Yosemite  Park  and,  in  1904,  he  served  as  a 
member  of  the  commission  constituted  to  con- 
sider changing  the  boundaries  of  that  park. 
He  was  appointed  chief  geographer  of  the  Geo- 
logical Survey  in  1908,  and,  in  that  capacity, 
made  exhaustive  studies  of  all  the  national 
parks. 

B.  H.  Bukrell,  senior  highway  engi- 
neer, U.  S.  Office  of  Public  Roads  and  Rural 
Engineering,  has  been  directed  to  make  an 
investigation  of  the  proposed  highway  from 
San  Di^D,  Cal.,  to  Washington  by  way  of  El 
Paao,  Tex.  Mr.  Burrell  studied  engineering  at 
the  California  Military  Academy  and  was 
with  the  California  Bridge  Company  from 
1890  to  1897.  For  the  next  four  years  be  was 
engaged  in  private  practice,  with  the  excep* 
tion  of  about  six  months  spent  in  the  t^ce 
of  the  city  engineer  of  Oakland,  Cal.  In  1901 
he  went  to  the  Philippine  Islands  as  chief 
draftsman  with  the  city  engineer  of  Manila. 
He  became  superintendent  of  sanitation  in  that 
city  the  following  year,  and  provincial  super- 
visor of  La  Union  Province  in  1903.  From  1906 
to  1907  he  was  district  engineer  in  charge  of 
Engineering  District  12  and,  from  the  latter 
year  until  1909,  engineer  in  charge  of  con- 
tract for  the  Philippine  Government  in  Manila 
Harbor.  He  returned  to  the  United  States  in 
1910  and,  after  a  few  months  spent  in  archi- 
tectural work  in  Oakland,  Cal.,  was  appointed 
civil  engineer  and  superintendent  of  con- 
stniction  for  the  U.  S.  Quartermaster's  De- 
partment. Re  entered  the  service  of  the  U.  S. 
OIBce  of  Public  Roads  in  1911. 


Carl  H.  Reeves,  formerly  assistant 
engineer  with  the  Public  Service  Commission 
of  Washington,  and,  previous  to  that,  civil 
engineer  with  the  Stone  &  Webster  Engineer- 
ing Corporation,  has  opened  offices  in  the 
Henry  Building,  Seattle,  Wash.,  to  engage  in 
practice  as  consulting  engineer,  specializing  in 
municipal  and  highway  work.  He  was  grad- 
uated from  the  University  of  Washington  in 
1901.  His  first  service,  after  graduation,  was 
as  transitman  for  the  Spring  Valley  Water 
Company  at  Port  Townsend,  Wash.  From  this 
work  he  went  to  the  office  of  the  city  engineer 
of  Seattle,  where  he  remained  until  1906,  when 
he  became  assistant  engineer  of  outside  work 
for  the  Seattle  Electric  Company.  In  1911 
he  was  appointed  bridgre  and  field  engineer 
for  the  Stone  &  Webster  corporation,  with 
which  company  he  continued  until  March  of 
the  present  year,  attaining  the  grade  of  civil 
engineer  in  1914.  While  with  the  Public  Serv- 
ice Commission  of  Washington  he  had  charge 
of  street  and  interurban  railway  track,  road- 
way and  bridge  appraisals. 

J.  Norman  Jensen,  architectural  en- 
gineer in  the  Chicago  building  department,  has 
been  restored  to  office  by  court  order,  following 
his  suspension  in  April  on  charges  of  the  build- 
ing commissioner.  The  charges  were  not  proved 
and  on  May  27  his  name  was  put  back  on  the 
eligrible  list,  another  man  being  named  for  his 
position.  The  courts  have  now  ruled  that  Mr. 
Jensen  must  be  put  back  on  the  pay  roll. 

J.  Kappeyne,  formerly  connected  with 
the  valuation  of  the  utilities  in  the  District 
of  Columbia,  has  been  appointed  engineer  to 
the  Public  Utilities  Commission  of  the  District 
of  Columbia.  He  was  born  in  Holland  in  1882 
and  received  his  professional  education  at  the 
Polytechnical  School  of  Zurich  in  Switzerland. 
His  first  practical  experience  was  obtained  in 
the  United  States  on  the  design  and  installa- 
tion of  the  equipment  of  the  subaqueous  tun- 
nels of  the  Hudson  &  Manhattan  Railway 
Company  and  of  the  New  York  City  subways 
now  in  the  course  of  construction.  Previous 
to  going  to  Washington  he  was  engaged  on  the 
valuation  of  the  street  railways  of  Greater 
New  York  for  the  Public  Service  Commission, 
First  District. 

Edwin  Jennings,  formerly  con- 
nected with  the  Department  of  Bridges,  New 
York  City,  has  resumed  practice  as  consulting 
engfineer  at  835  Broadway,  New  York  City. 

J.  Franklin  D i g g s,  Jr.,  formerly 
resident  engineer  of  the  southern  division  of 
the  bureau  of  sanitary  engineering  of  the 
Maryland  Department  of  Health,  has  been 
transferred  to  the  western  division,  with  of- 
fices at  Hagerstown,  in  a  similar  capacity. 

Mark  Daniels  has  resigned  from  the 
position  of  general  superintendent  of  na- 
tional parks.  He  occupied  the  office  for  some- 
what over  a  year,  during  which  time,  among 
other  works,  he  designed  a  complete  road  and 
trail  system  for  five  of  the  national  parks. 

J.  B.  Lippincott,  consulting  hydraulic 
engineer,  of  Los  Angeles,  has  been  retained  by 
the  city  of  Santa  Monica,  Cal.,  to  report  on 
the  plans  for  the  storm  water  drainage  sys- 
tem proposed  for  that  city. 

Charles  F.  Place,  formerly  city  en- 
gineer of  Hayward,  Wis.,  has  been  appointed 
prospect  engineer  on  a  10,000-acre  irrigation 
project  at  Clearmont,  Wyo.  The  work  will 
result  in  the  adapting  of  a  large  cattle  ranch 
to  sugar  beet  growing. 

Clinton  R.  Goodrich,  formerly  con- 
struction superintendent  with  James  Stewart 
&  Company,  Inc.,  is  now  associated  with  the 
Dale  Engineering  Company,  general  con- 
tractors, of  Utica,  N.  Y.  He  was  graduated 
from  Cornell  University  in  1905  and  for  the 
past  six  years  has  been  in  charge  of  building 
work  for  the  Stewart  company,  principally  in 
the  Southwest,  but  for  the  past  year  on  the 
development  of  the  Ilion  plant  of  the  Reming- 
ton Arms  &  Ammunition  Company. 


E.  F.  C  y  K  L  E  R,  formerly  assistant  engi- 
neer to  H.  J.  Brunnier  at  Berkeley,  Cal.,  has 
been  appointed  chief  engineer  for  the  Lord- 
Young  Engineering  Company,  Ltd.,  on  pier 
construction  and  dredging  contracts  at  Hono- 
lulu, T.  H. 

Oscar  S.  Straus,  formerly  secretary 
of  the  Department  of  Commerce  and  Labor 
and  Ambassador  to  Turkey,  has  been  named 
chairman  of  the  Public  Service  Commission  of 
the  First  District,  New  York,  succeeding  Ed- 
ward E.  McCall,  removed. 

H.  Gilbert  Karges  has  been  ap- 
pointed superintendent  on  the  construction  of 
a  $500,000  hotel  at  Evanston,  Ind.  He  was 
graduated  from  the  University  of  Illinois  in 
1914. 

Dr.  D.  S.  Jacobus,  advisory  engineer 
for  the  Babcock  &  Wilcox  Company,  manufac- 
turer of  steam  boilers,  superheaters  and  me- 
chanical stokers,  of  New  York  City,  and  spe- 
cial lecturer  in  experimental  engineering  at 
Stevens  Institute  of  Technology,  was  elected 
president  of  the  American  Society  of  Mechan- 
ical Engineers  at  the  annual  meeting  of  that 
society,  held  in  New  York  City,  Dec.  7. 

M.  M.  O'Shaughnessy,  city  engi- 
neer of  San  Francisco,  expects  to  attend  the 
hearing  before  Secretary  of  the  Interior  Lane, 
at  Washington,  D.  C,  Jan.  26,  1916,  on  the 
John  Hays  Hammond  claims  for  water  and 
power  rights  in  the  Poopenaut  Valley,  which 
are  said  to  conflict  with  the  Hetch  Hetchy 
grant  to  San  Francisco.  The  hearing  was 
originally  set  for  Dec.  13,  but  was  later  post- 
poned. 

Thomas  W.  Ransom,  consulting  me- 
chanical engineer  in  the  office  of  the  city  en- 
gineer of  San  Francisco  for  a  number  of  years, 
has  tendered  his  resignation  to  take  effect 
Jan.  1.  Mr.  Ransom  retires  to  take  up  pri- 
vate practice,  and  has  opened  engineering  of- 
fices in  the  Mills  Building,  San  Francisco. 


Obituary  Notes 


Frank  Bailie,  of  the  H.  K.  Porter 
Company,  manufacturer  of  steam  and  com- 
pressed air  locomotives,  of  Pittsburgh,  died 
Dec.  14. 

W.W.Ramsey,  president  of  the  Ramsey 
Engineering  Company,  of  Chicago,  died  Dec.  3 
at  the  age  of  69.  He  was  one  of  the  early 
pioneers  in  the  field  of  reinforced  concrete  and 
in  the  development  of  expanded  metal.  The 
business  of  the  firm  will  be  continued  by  W.  E. 
Ramsey,  his  son. 

Emory  A.  Ellsworth,  for  four 
terms  city  engineer  of  Holyoke,  Mass.,  and  a 
well-known  architect  and  engineer  of  that  city, 
died  at  his  residence  on  Dec.  8.  He  was  senior 
member  of  the  firm  of  Ellsworth  &  Howes. 
Mr.  Ellsworth  had  been  in  practice  in  Holyoke 
for  forty  years  and  was  sixty-two  years  of 
age.  He  was  the  designer  of  many  public  and 
private  buildings,  including  some  of  the  plant 
of  the  Massachusetts  Agricultural  College  at 
Amherst. 

Salem  D.  Charles,  chairman  of  the 
Boston  Board  of  Street  Commissioners,  died 
at  the  Worcester  City  Hospital  on  Dec.  9.  Mr. 
Charles  had  been  in  poor  health  for  over  a 
year.  He  was  elected  to  the  board  in  1899  and 
later  succeeded  the  late  John  P.  Dore  as 
chairman. 

Lieut. -Col.  Charles  S.  Brom- 
WELL,  Corps  of  Engineers,  U.  S.  A.,  died  at 
Honolulu,  Hawaii,  Dec.  10.  He  was  graduated 
from  West  Point  in  1890.  At  the  time  of  his 
death  he  was  in  charge  of  defense  work  in 
Honolulu  and  Pearl  harbors  and  of  the  im- 
provement of  Hilo,  Honolulu  and  Kohului  har- 
bors. Previous  to  that  he  was  in  charge  of  the 
Cleveland  engineering  district.  For  several 
years  he  served  as  military  aide  to  President 
Roosevelt. 
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B.  F.  Affleck  Heads  Cement 
Manufacturers'  Association 

At  the  annual  meeting  of  the  Association 
of  American  Portland  Cement  Manufacturers, 
in  New  York,  Dec.  13  to  16,  B.  F.  Affleck,  of 
Chicago,  president  of  the  Universal  Portland 
Cement  Company,  was  elected  president  of  the 
association,  succeeding  John  B.  Lober,  of 
Philadelphia,  president  of  the  Vulcanite  Port- 
land Cement  Company.  Mr.  Lober  retired 
after  a  service,  not  continuous,  however,  of 
nine  years  as  president  of  the  association  and 
received  an  ovation  upon  the  presentation  to 
him  at  the  annual  dinner  of  an  exquisite  sil- 
ver punch  service.  Not  content  with  this  evi- 
dence of  their  esteem  and  affection,  his  col- 
leagues presented  him  with  a  phonograph  and 
a  record  cabinet  of  regal  proportions,  that  his. 
leisure  might  be  filled,  as  Mr.  Sinclair  said 
in  the  presentation  speech,  with  the  best  that 
opera,  or  perchance  vaudeville,  might  afford. 

Enlarged  plans  for  the  association's  activi- 
ties were  considered  and  adopted. 


the  drawbacks  of  the  hydraulic  and  hydro- 
pneumatic  types  of  riveters,  and  to  have  be- 
sides many  advantages  of  its  own. 


Largest  Pneumatic  Riveter  Has 
Pressure  of  100  Tons 

The  big  riveter  shown  herewith  has  a  wide 
opening  with  toggle-joint  motion  and  gradu- 
ally increasing  pressure  until  the  rivet  is 
gripped,  after  which  a  simple  lever  motion 
under  maximum  pressure  for  a  considerable 
space  drives  the  rivet  up  tight.  This  combina- 
tion, once  adjusted  for  a  given  length  and  grip 
of  rivet,  needs  no  further  manipulation  to 
drive  "steam-tight"  rivets  for  heavy  pressure, 
regardless  of  ordinary  variations  in  the  length 
of  rivets,  size  of  holes  or  thickness  of  plates. 
Such  variations  have  prevented  ordinary 
pneumatic  riveters  from  being  used  on  work 
of  this  sort,  although  a  hydro-pneumatic  type 
of  riveter  has  been  developed  and  is  preferred 
by  a  few  for  this  work  to  the  hydraulic  ma- 
chines usually  employed. 

Two  of  these  riveters,  with  a  reach  of  21 
ft.  and  capable  of  exerting  a  pressure  of  100 
tons  on  the  rivet  die  with  100  lb.  air  pressure, 
have  just  been  built  by  the  Hanna  Engineer- 
ing Works  of  Chicago,  for  which  the  Vulcan 
Engineering  Sales  Company  is  agent.  They 
are  said  to  be  the  largest  pneumatic  riveters 
ever  constructed.     This  type  is  said  to  avoid 


You  Can  Put  This  Form  Clamp 
On  in  Ten  Seconds 

A  wire  form  clamp,  which  can  be  placed  on 
the  wire,  pushed  against  the  form  and  locked 
in  ten  seconds,  has  been  placed  on  the  market 
for  the  first  time.  It  can  also  be  removed  as 
quickly  as  applied  without  cutting  the  wires. 
A  toggle  lock,  which  insures  a  positive  auto- 
matic locking  action,  is  used.  Wooden 
wedges,  twisting  the  wires  and  boring  holes 
in  the  forms  are  all  eliminated.  The  new 
clamp,  as  shown  in  the  accompanying  photo- 


FORM   CLAMP  OF   EFFICIENT  OPERATION 

graph,  is  a  one-piece  device,  weighs  24  oz.  and 
will  handle  up  to  3/16-in.  wire.  Only  one 
clamp  is  necessary  for  a  complete  tie.  The 
Universal  Form  Clamp  Company,  Chicago, 
are  the  manufacturers. 


Lever  Elevator  Attached  to  Tower 
Feeds  Mixer 

An  elevator  consisting  of  a  charging  hop- 
per pivoted  at  the  outer  ends  of  two  levers 
hinged    to    the    hoisting   tower    has    been    de- 


LEVER  ELEVATOR  IN   USE 

signed  by  the  Automatic  Concrete  Mixer  Com- 
pany, Inc.,  at  Providence,  R.  I.,  and  used  with 
success  in  tower  installations  where  Haines 
mixers  are  employed.  It  enables  the  mixer  to 
be  set  above  ground  without  requiring  any 
inclined  runways  for  charging  it.  The  hop- 
per is  hoisted  by  the  regular  tower  engine,  and 
dumped  by  opening  its  lower  gate.  When 
being  charged,  the  top  of  the  hopper  is  level 
with  the  ground.  Its  rim  is  supported  by 
wood  blocks  at  a  sufficient  height  to  prevent 
the  gate  handle  from  striking  the  bottom  of 
the  pit  dug  to  receive  it. 


Five-Ton    Tractor     Can    Be    Used 
Economically  for  Two-Ton  Loads 

A  5-ton  gasoline  tractor  has  been  placed  on 
the  market  which  can  be  used  economically, 
its  manufacturer  claims,  for  loads  as  small  as 
.  2  tons.  It  is  built  to  haul  loads  either  by 
means  of  a  patented  device  furnished  with  the 
tractor  or  on  specially  built  trailers.  The 
advantages  claimed  for  it  are  small  initial 
investment  and  economy  in  fuel,  tires  and  re- 
pairs. A  25-hp.  engine  is  used,  working 
through  a  massive  worm  driven  axle  with  an 
especially  large  gear  reduction.  All  working 
parts  are  protected  from  mud  and  water.  The 
tractor  is  illustrated  in  the  accompanying  cut. 
It  is  manufactured  by  the  Transport  Tractor 
Company  of  Long  Island  City,  N.  Y. 


RIVETER    HAS   TWO    MOTIONS 


TRACTOR  BUILT  TO   HAUL  LOADS  EITHER  BY   MEANS    UK    A 

BUILT  TRAILERS 


PATENTED    DEVICE    OR    ON     SPECIALLY 
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High    Freight    Rates    Bar   Cement 
from  South  America 

With  a  tariff  preference  of  20  per  cent  in 
their  favor,  .\merican  cement  manufacturers 
ar«  not  doing  well  in  the  Brazilian  markets  in 
competition  with  European  exporters,  accord- 
ing to  an  official  statement  of  the  Department 
of  Cmnmerce.  European  firms  have  been 
g;iv<Hi  an  advantage  in  freight  rates  that  more 
than  offsets  the  preferential  tariff.  The  freight 
rate  from  England  to  Pernambuco,  for  ex- 
ample, is  $9  per  ton,  while  the  rate  from  New 
York  is  $12. 

According  to  statistics  furnished  by  the  Bu- 
reau of  Foreign  and  Domestic  Commerce,  the 
imports  of  cement  into  Brazil  have  grown 
to  important  proportions  in  recent  years.  In 
1913,  the  latest  year  for  which  statistics  are 
available,  the  total  imports  for  the  country 
were  valued  at  more  than  $7,000,000.  This 
was  an  increase  of  approximately  $2,000,000 
in  a  year's  time.  Of  the  1913  imports,  $3,000,- 
000  worth  came  from  Germany,  $2,000,000 
worth  from  England,  $900,000  worth  from 
Belgium  and  $750,000  from  the  United  States, 
other  countries  furnishing  smaller  amounts. 


then  replaced,  both  front  and  rear  catches 
being  operated  at  the  same  time  by  either  the 
handle  at  the  rear  or  the  similar  one  at  the 
front  of  the  body. 

The  body  was  designed  and  is  made  espe- 
cially for  Jeffery  Quad  truck,  manufactured 
by  the  Thomas  B.  Jeffery  Company,  Kenosha, 
Wis. 


Only  One  Man  Needed  to  Operate 
This  Back  Filler 

With  its  scraper  swung  from  a  25-ft.  boom 
the  latest  back  filler  to  be  placed  on  the  market 


Business  Notes. 

E.  F.  Houghton  &  Company  of  Philadelphia 
have  purchased  outright  the  American  Regu- 
lator Company,  manufacturer  of  the  American 
regulator  system  of  temperature  control  for 
large  buildings,  and  will  enlarge  their  plant 
to  accommodate  the  new  acquisition.  Mr.  Bon- 
net, formerly  president  of  the  Regulator  Com- 
pany, will  manage  the  department. 

The  Syndicate  Club,  composed  of  executives 
of  the  Garford  Motor  Truck  Company  of  Lima, 
Ohio,  and  officials  of  parts  and  material  com- 
panies, recently  held  its  annual  convention  at 
Orchard   Island,   near   Lima.     The    club    was 


Two- Way  Side  Dump  Motor  Truck 
Makes  Unloading  Possible 

By  means  of  the  new  Lee  two-way  side 
dump  body  the  whole  operation  of  unloading 
m  motor  truck  for  bulk  materials  has  been 
made  possible,  it  is  claimed,  for  the  average 
driver  in  ^4  minute.  An  expert  can  do  it  in 
from  20  to  25  seconds. 

The  act  of  dumping  is  performed  as  fol- 
lowa:  A  handle  (G)  in  the  middle  of  the  body  is 
niaed,  thus  releasing  an  eccentric  stop  (C). 
The  support  ( H )  is  then  free  to  move  outward, 
ao  the  operator  now  pulls  the  handle  (G)  to- 
ward him  and  allows  the  support  (H)  to  hang 
downward  from  the  hinge  (K).  He  then  grasps 
another  handle  (E)  and  pulls  it  sideways,  one 
way  or  the  other,  thus  releasing  the  catch  (B) 
and  a  similar  catch  in  front,  to  which  it  is  con- 
nected by  a  longitudinal  rod.  The  body  is  then 
ready  to  be  dumped,  which  is  done  by  pulling 
out  one  of  the  handles  (F)  and  pressing  on 
it  easily  until  the  body  rolls  on  its  rails  (D), 
the  distance  through  which  it  rolls  being  gov- 
erned by  the  length  of  restraining  chains 
under  the  body.  The  operator  dumps  and 
roUa  back  the  body  with  the  same  motion. 
The    suDDort     <Hl     and    thf    catch     CB>     ar(> 


NEW  TYPE  OF  BACK  FILLER  IN   ACTION 


requires  only  one  man  for  its  operation.  The 
boom  is  15  ft.  long  in  its  regular  size,  but  by 
the  adjustment  of  a  10-ft.  extra  section  the 
25-ft.  length  is  obtained.  The  machine  is 
equipped  with  a  10-hp.  Novo  engine.  The 
operating  levers  are  located  at  the  rear  of 
the  machine  and  are  so  grouped  that  they  can 
be  reached  by  the  operator  from  his  seat.  A 
self-acting  scraper,  4  ft.  wide,  built  up  of  steel 
%ngles  and  oak  planks,  is  provided  for  handling 
the  dirt.  The  back  filler,  which  it  is  claimed 
has  made  four  swings  per  minute,  is  manufac- 
tured by  the  Pawling  &  Harnischfeger  Com- 
pany, Milwaukee. 


formed  to  bring  together  the  Garford  Com- 
pany and  those  affiliated  with  it  in  a  business 
way,  and  it  is  believed  to  be  the  first  organiza- 
tion making  for  a  greater  spirit  of  co-opera- 
tion between  the  motor  truck  builder  and  ma- 
terial manufacturers  ever  established  in  the 
industry. 

The  Chicago  Bridge  and  Iron  Works  has 
moved  its  general  sales  office  from  Washington 
Heights  to  the  Old  Colony  Building,  37  W. 
Van  Buren  Street,  Chicago. 

Blaine  S.  Smith,  general  sales  manager  of 
the  Universal  Portland  Cement  Company  of 
Chicago,  was  elected  general  secretary  of  the 
Chicago  Association  of  Commerce  at  its  annual 
meeting,  held  Dec.  8.  He  has  served  the  asso- 
ciation actively  for  several  years  as  chairman 
of  the  Illinois  committee  and,  until  now,  as 
chairman  of  the  Ways  and  Means  Committee 
Council.  He  was  appointed  general  sales  man- 
ager of  the  cement  company  early  this  year. 

The  H.  M.  Byllesby  Company,  engineers  and 
constructors,  Chicago,  have  organized  the 
Byllesby  Mercantile  Corporation,  to  engage  in 
a  general  exporting  and  importing  business  be- 
tween this  country  and  Central  and  South 
America. 


TKUCK  CAN  BE  i;NIX>AOEt)  IN  ONE-HALF   MINUTE  BY  AVERAGE  OPERATOR 


Trade  Publications 

Southwark    Foundry    &    Machine    Company, 

Philadelphia.  Catalog,  SV*  x  11  in.,  40  pages, 
illustrated.  The  description  covers  every  fea- 
ture of  the  Southwark-Rateau  centrifugal 
pump.  Appended  are  instructions  for  install- 
ing, starting,  stopping  and  maintaining 
centrifugal  pumps. 

Keuffel  &  Esser  Company,  New  York  City 
Pocket  handbook,  3  x  5%  in.,  39  pages.  Gives 
solar  ephemeris  for  each  day  of  the  year  1916, 
together  with  tables  of  latitude  coefficients, 
mean  refraction  corrections  and  other  data 
useful  in  field  astronomy  and  surveying.  In- 
terspersed with  the  tables  are  testimonials 
relative  to  the  company's  make  of  instru- 
ments. 
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Newest  Link  in  Cleveland's  Traffic 
System  Nears  Completion 

After  591 -Foot  Detroit -Superior  Arch  Third 
Longest  in  the  United  States  -  Was  Closed 
October  8,  Work  Was  Started  on  Suspended 
Double-Deck  Roadway  with  Separate  Levels 
for  Street  Car  and  Vehicular  Traffic  Crossing 
Cuyahoga  River. 
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On  Tampa's  New  City  Hall- 


Architects:    Bonfoev    and    Blr 

Uott.  Tamva.  Florida 
Oeneral       Contractort:       Mo- 

Ovcken    otid    Hver.    Tampa. 

Florida 
Roofers:     Baale    Roofina    and 

Art    Metal    Works.    Tamim. 

Florida 


TAMPA  is  building  this 
fine,  new  city  hall  at  a 
cost  of  several  hun- 
dred thousand  dollars.  The 
plans  were  open  to  competi- 
tion and  this  interesting  de- 
sign was  the  winner.  The 
size  and  nature  of  the  con- 
tract naturally  attracted  the 
ablest  architects  and  as  the 
first-class  architects  of  the 
country  appreciate  the  supe- 
riority of  Barrett  Specifica- 
tion Roofs,  this  type  was 
selected  to  cover  the  Tampa 
City  Hall. 

This  is  a  cycle  of  reasoning  which 
has  become  increasingly  familiar 
during  the  last  few  years.  If  it  is 
a    large   or    first-class    building   it 


attracts  first-class  architects  and 
engineers,  and  the  preference  of 
such  men  is  almost  always  for 
Barrett  Specification  Roofs. 

That  is  why  you  can  select  at  ran- 
dom any  large,  important,  public  or 
commercial  building  anywhere  in 
the  United  States  that  has  been 
built  within  the  past  ten  years  and 
find,  almost  invariably,  that  it  has  a 
Barrett  Specification  Roof. 
Such  a  roof  is  the  lowest  priced  of 
all  permanent  roofs.  It  requires 
no  care  or  maintenance  expense  and 
is  good  for  upwards  of  tiventy 
years  without  repairs.  It  takes  the 
base  rate  of  fire  insurance  and  is 
approved  by  the  Underwriters' 
Laboratories. 

You  can  have  a  roof  exactly  like 
that  on  the  Tampa  City  Hall  by 
writing  The  Barrett  Specification 
in  full  into  your  building  plans. 


Hydronon 

The  Damp-proofing  Paint 

Especially  recommended  for 
use  above  the  ground  level 
on  the  interior  of  stone, 
brick  or  concrete  walls  to 
exclude  dampness. 
Has  superior  covering  ca- 
pacity and  is  vastly  superior 
to  other  paints  in  its  per- 
manence and  resistance  to 
dampness.  Booklet  on  re- 
quest. 

Tar-Rok  Sub  Floors 

This  construction  provides  the 
most  suitable  surface  on  which 
to  bed  plank  (without  the  use 
of  sleepers)  where  a  wooden 
lower  floor  is  desired  in  factory, 
machine  shop,  storehouse,  etc., 
effecting  a  maximum  of  stren^ti, 
rigidity  and  protection  against 
dry  rot,  decay  or  fire,  at  a  nom- 
inal cost.     Booklet  on  request. 


A  copy  of  The  Barrett  Specifications,  with  roofing  diagrams,  free  on  request. 


BARRETT  MANUFACTURING  COMPANY 
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Greetings! 

CHRISTMAS  GREETINGS  from  a  mag- 
azine to  its  readers  are  likely  to  appeal 
to  the  recipient  as  cold  and  formal.  Yet 
the  Engineering  Record  feels  that  it  may 
occupy  in  its  readers'  minds  a  somewhat 
different  position — that  to  them  it  is  in- 
vested with  a  distinct  personality  which 
make  its  greetings  welcome.  And  it  enter- 
tains that  belief  because  of  the  friendly 
comments  with  which  each  step  in  its  prog- 
ress has  been  received.  Readers  from  the 
four  points  of  the  compass  have  expressed 
their  views,  now  commending  a  departure, 
now  criticising  another,  but  always  in  a 
constructive  way.  Therefore,  most  heart- 
ily do  the  editors  extend  to  the  readers  of 
the  Engineering  Record  their  wishes  for 
a  Happy  Christmas.  May  the  New  Year 
hold  for  each  a  full  measure  of  peace  and 
happiness,  as  well  as  of  material  pros- 
perity. 

Passenger -Rate  Decision 

MUCH  ENCOURAGEMENT  for  the 
railroads  is  to  be  found  in  the  award 
of  the  Interstate  Commerce  Commission  in 
the  Western  passenger-rate  case.  The  com- 
mission has  come  near  to  granting  all  that 
the  railroads  asked,  especially  to  the  roads 
of  the  northern  group,  where  the  21/2 
cents  sought  for  interstate  business  was 
reduced  only  to  2.4  cents.  In  the  southern 
group  the  grant  was  2.6  cents  in  lieu  of 
the  3  cents  sought.  Rates  for  mileage 
books  for  the  two  groups  are  raised  from 
2  to  2^/4  and  2%  cents  respectively.  As 
the  increases  are  expected  to  bring  the 
railroads  from  $30,000,000  to  $40,000,000 
annually,  there  is  no  need  to  quibble  over 
the  exact  figures  of  the  award.  The  sig- 
nificant feature  is  that  the  commission, 
despite  the  usual  army  of  state  commis- 
sioners seeking  to  discredit  the  railroads' 
statistics,  has  reached  such  a  decision  with 
but  one  dissenting  vote. 

Single  Highway  Convention 

IN  THE  ISSUE  of  Nov.  20  this  journal 
expressed  the  opinion  that  it  would  be 
impossible  to  effect  a  permanent  arrange- 
ment whereby  the  American  Highway  Asso- 
ciation and  the  American  Road  Builders' 
Association  would  hold  a  joint  meeting  an- 
nually. It  was  pointed  out  then  that  engi- 
neers and  manufacturers  had  not  adhered  to 
their  determination  expressed  time  and 
again  to  attend  only  one  national  meeting 
each  year.  It  appears  now,  however,  that 
there  is  a  new  determination  to  bring  the 
two  associations  together — to  force  them 
together,  if  need  be.  The  American  Asso- 
ciation of  State  Highway   Officials  at  its 


meeting  in  Chicago  week  before  last 
pledged  its  members  not  to  attend  any 
national  meeting  before  Dec.  1,  1916,  while 
the  manufacturers  of  road  materials  and 
equipment  reached  the  same  conclusion  at 
a  meeting  in  Worcester  last  week.  If  both 
classes  will  stick  to  their  determination, 
there  is  promise  that  the  present  absurdity 
of  attempting  to  hold  two  national  con- 
gresses, in  which  ideas  and  papers  are 
very  largely  duplicated,  may  be  forced  into 
the  realms  of  highway  history. 

"Cubic  Performance" 

IN  LAST  WEEK'S  issue,  page  751, 
Leslie  C.  Frank,  sanitary  engineer  of  the 
U.  S.  Public  Health  Service,  defined  "cubic 
performance,"  a  term  suggested  by  him  to 
make  easy  a  comparison  of  the  perform- 
ance of  sewage  or  water-treatment  plants. 
Cubic  performance,  as  explained  by  Mr. 
Frank,  is  the  number  of  unit  volumes  of 
liquid  treated  per  unit  volume  of  device 
in  a  unit  of  time.  It  is,  therefore,  essen- 
tially a  means  of  making  operating  com- 
parisons. Sanitary  engineers  will  be  quick 
to  appreciate  its  value.  It  offers  a  con- 
venient method  of  comparing  one  plant 
with  another,  even  though  the  two  be  of 
dissimilar  type.  In  the  past  this  has  been 
well  nigh  impossible,  for  it  involved  a 
mental  co-ordination  of  half  a  dozen  dif- 
ferent terms.  Every  engineer  realizes  that 
until  recently  it  has  been  far  more  diffi- 
cult to  compare  water  or  sewage  plants  in 
terms  of  operation  than  in  terms  of  design. 
In  fact,  until  a  committee  of  the  New  Eng- 
land Waterworks  Association  began  work 
a  few  years  ago,  operating  statistics  for 
water  purification  plants  in  the  United 
States  were  in  a  condition  little  short  of 
chaotic.  Each  operator  was  telling  his 
story,  figuratively,  in  a  different  language, 
and  translation  was  arduous  and  unsatis- 
factory. From  this  statistical  babel  there 
was  evolved  a  uniform  method  of  report- 
ing analytical  results  that  allows  of  intel- 
ligent comparison  of  different  plants.  The 
proposal  of  the  term  "cubic  performance" 
is  further  evidence  of  this  effort  to  sim- 
plify the  interpretation  of  operating  data. 
It  should  prove  of  great  value  in  the  study 
of  the  volume  performance  of  sewage  and 
water-treatment  plants. 

"Special  Availability"  Value 

VALUE  for  "special  availability"  of  cer- 
tain lands  for  reservoir,  railroad  loca- 
tion and  other  sites  has  been  a  subject 
frequently  discussed  among  engineers.  The 
matter  has  been  before  the  Supreme  Court 
of  the  United  States  on  at  least  two  occa- 
sions, but  apparently  the  issue  was  not 
clearly  enough  joined  to  convince  lawyers 


and  the  judges  of  inferior  courts  as  to  the 
attitude  which  the  supreme  bench  would 
take.  Early  in  November  the  court  handed 
down  a  decision  in  favor  of  the  city  in  the 
case  of  the  City  of  New  York  vs.  William 
Sage,  Jr.,  in  which  $7,600  had  been  allowed 
for  land  and  buildings  in  the  Ashokan  res- 
ervoir site  and  $4,300  for  "reservoir  avail- 
ability." The  city  contested  the  award  but 
lost  in  the  U.-  S.  Circuit  Court  and  in  the 
Circuit  Court  of  Appeals.  The  Supreme 
Court  reverses  the  inferior  courts  and  de- 
clares that  no  allowance  should  have  been 
made  for  "reservoir  availability."  The 
court  says,  "What  the  owner  is  entitled  to 
is  the  value  of  the  property  taken,  and 
that  means  what  it  fairly  may  be  believed 
that  a  purchaser  in  fair  market  conditions 
would  have  given  for  it  in  fact — not  what 
a  tribunal  at  a  later  date  may  think  a  pur- 
chaser would  have  been  wise  to  give,  nor 
a  proportion  of  the  advance  due  to  its 
union  with  other  lots.  The  city  is  not 
to  be  made  to  pay  for  any  part  of  what  it 
has  added  to  the  land  by  thus  uniting  it 
with  other  lots,  if  that  union  would  not 
have  been  practicable  or  been  attempted 
except  by  the  intervention  of  eminent  do- 
main. Any  rise  in  value  before  the  taking, 
not  caused  by  the  expectation  of  that  event, 
is  to  be  allowed,  but,  we  repeat,  it  must  be 
a  rise  in  what  a  purchaser  might  be  ex- 
pected to  give."  The  decision  naturally  is 
one  of  very  great  importance  to  municipali- 
ties and  public  service  corporations. 

The  Newlands'  Resolution 

SENATOR  NEWLANDS  has  offered  a 
resolution  providing  for  the  appoint- 
ment of  a  joint  committee  to  investigate 
the  present  status  of  the  railroads.  This 
solution  is  in  accordance  with  the  sugges- 
tion made  by  the  President  in  his  re- 
cent annual  message  to  Congress.  Five 
Senators  and  five  members  of  the  House  of 
Representatives  would  compose  the  com- 
mittee. The  object,  as  stated  in  the  pre- 
amble to  the  resolution,  is  to  safeguard 
adequately  the  interests  of  the  public  while 
"securing  the  establishment  and  mainte- 
nance of  transportation  facilities  adequate 
to  the  needs  of  a  growing  and  expanding 
commerce,  and  assuring  to  private  owners 
and  the  investing  public  just  consideration 
and  protection  of  legitimate  rights  of  prop- 
erty." One  must  view  the  resolution  with 
conflicting  emotions.  If  the  committee  be 
fair,  great  good  will  be  done  to  the  country 
at  large  by  its  investigation.  If  it  conduct 
its  studies  in  a  prejudiced  attitude,  the 
condition  of  the  carriers  is  likely  to  be 
worse  after  the  investigation  than  it  is 
now.  By  and  large,  however,  it  seems  im- 
possible to  pick  ten  men  from  Congress  and 
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not  secure  at  least  a  modicum  of  those  who 
appreciate  that  the  prosperity  of  the  coun- 
trj-  is  intimately  related  to  the  prosperity 
of  its  transportation  systems.  While  much 
will  depend  upon  the  personnel,  therefore, 
the  chances  are  at  least  even  that  the  sali- 
ent facts  in  the  present  unsatisfactory  con- 
dition of  our  railroads  will  be  brought  out. 
The  resolution,  therefore,  should  prevail. 


Making  Effective  Reports 

IN  ANOTHER  week  the  year's  work  will 
end  and  the  preparation  of  the  annual 
report  will  be  in  order.  Considering  the 
thousands  of  state,  city,  town  and  county 
engineering  departments  throughout  the 
United  States,  the  aggregate  amount  of 
labor  which  will  be  expended  on  these  docu- 
ments will  be  stupendous,  and  yet  most  of 
the  effort  will  be  wasted — or  at  least  it 
will  be  if  the  1915  crop  of  reports  resem- 
bles its  predecessors.  It  is  not  too  late, 
however,  for  engineers  to  cast  aside  prece- 
dents and  produce  reports  which  taxpayers 
will  understand  and  will  want  to  read.  If 
ever  this  effort  were  neded  it  is  now.  Dur- 
ing the  year  now  nearly  past  the  war  held 
up  many  urgent  public  improvements.  Con- 
tract work  dwindled  to  a  mere  shadow  of 
its  normal  volume,  and  engineers  were  idle. 
The  dawn  of  a  new  activity  is  at  hand  and 
engineers  must  indicate  what  improvements 
are  needed  and  get  the  backing  of  the  public 
for  these  works.  The  annual  report,  there- 
fore, should  bring  before  the  people  a 
clear  picture  of  the  improvements  urgently 
needed.  The  report  should  deal  with  vital 
matters.  The  trivialities — tiresome  tables 
of  valve  and  hydrant  locations,  personnel 
of  the  stenographic  and  clerical  forces,  in- 
ventory of  equipment,  etc. — should  be 
omitted.  The  report  should  be  readable — 
a  message  of  engineering  achievement  and 
a  prospectus  of  the  work  needed.  Finally 
it  should  be  issued  as  soon  as  possible,  the 
broad  facts  being  given  to  the  newspapers 
just  as  soon  as  possible. 


All  Construction  Will  Be  Hampered 

MUCH  comment  has  been  received  by 
this  journal  with  reference  to  the  edi- 
torials it  has  been  publishing  on  the  need 
for  letting  next  year's  contracts  as  early 
as  possible.  Among  the  commendatory 
letters  are  some  that  indicate  that  the 
writers  are  under  the  impression  that  only 
construction  in  which  steel  is  used  in  large 
quantities — such  as  in  steel  bridges  and 
buildings — will  the  pinch  be  felt.  This  is 
not  the  case — and  for  two  reasons.  In  the 
first  place,  the  prices  of  all  materials  are 
going  up,  on  account  of  the  better  demand, 
while  the  higher  wages  in  all  the  produc- 
ing centers  will  certainly  be  passed  along  to 
the  consumers.  In  the  second  place,  manu- 
facturers of  contractors'  equipment  are 
having  difficulty  in  securing  the  necessary 
snpplies.  Consequently  contractors'  plant 
will  coat  more  and  this  cost  necessarily  will 
appear  in  the  unit  figures  in  next  year's 
bids.  Instances  have  been  cited  in  recent 
editorials  of  increases  in  manufacturers' 
prices.     At  this  writing  there  is  a  letter 


at  hand  from  a  large  manufacturer  of 
road-building  machinery  in  which,  after 
agreeing  to  accept  orders  until  Jan.  1  on 
this  year's  prices,  the  prediction  is  made 
that  equipment  bought  next  year  will  cost 
from  25  to  50  per  cent  more  than  at  pres- 
ent. This  manufacturer's  view  bears  out 
what  the  Engineering  Record  has  learned 
from  other  equipment  makers,  except  that 
most  of  them  feel  that  the  increased  cost 
may  go  above  150  per  cent  of  thi.s  year's 
figures.  Moreover,  many  manufacturers 
will  not,  after  the  first  spring  rush,  be  able 
to  accept  orders  except  for  late  summer  de- 
livery. This  journal,  therefore,  repeats 
its  former  warnings  to  engineers  through- 
out the  country.  There  is  a  serious  obli- 
gation on  them,  to  act  quickly,  to  have  their 
contracts,  whether  requiring  steel  or  not, 
let  as  soon  as  possible. 


the  subject  with  a  similar  broad  vision,  it 
is  difficult  to  understand  how  they  can  fill 
the  place  of  the  private  companies,  or  how 
they  can  be  of  the  same  service  to  the  coun- 
try in  the  most  important  phase  of  the  lia- 
bility question — that  of  actually  reducing 
the  number  of  accidents. 


Influence  of  Liability  Insurance 

LIABILITY  insurance  probably  has 
done  more  than  any  other  factor  to 
convince  the  contractor  that  the  provision 
of  safe  working  conditions  is  a  paying  in- 
vestment. As  long  as  the  matter  of  com- 
pensation was  left  to  the  courts,  the  con- 
tractor took  chances.  Little  was  done  to 
prevent  accidents,  as  courts  could  take  no 
action  until  after  the  fact.  Educational 
efforts  were  needed  to  show  contractors  as 
a  class  that  unsafe  working  conditions  were 
not  necessary,  that  accidents  were  just  as 
bad  for  the  contractor  as  for  the  victim 
and  the  public,  and  that  safe  conditions 
paid  many  times  over  for  their  trifling 
cost. 

The  large  insurance  companies,  notably 
the  Travelers,  which  was  one  of  the  first 
to  write  contractors'  liability  insurance, 
have  taken  up  this  educational  work  in  a 
thorough  and  efficient  manner.  The  results 
have  been  great,  and  must  be  gratifying  to 
those  who  had  the  vision  and  the  courage 
to  carry  out  the  campaign.  A  most  pow- 
erful lever  was  in  the  hands  of  these  men 
in  the  shape  of  the  premiums  charged. 
Contractors  soon  recognized  that  such  in- 
surance was  cheap  at  any  price.  They  also 
learned  that  if  they  followed  the  sugges- 
tions of  the  insurance  companies  and  car- 
ried out  their  work  in  a  safe  manner,  their 
rating  would  improve  and  their  premiums 
decrease.  Soon  the  Travelers  was  in  so 
strong  a  position  that  it  could  require  and 
receive  immediate  co-operation  from  the 
contractors  insured  with  it.  Its  force  of 
inspectors  now  visit  at  frequent  intervals 
the  contracts  on  which  it  has  written  poli- 
cies. They  are  given  every  facility  by  the 
contractor's  forces  and  the  strictest  heed 
is  paid  to  suggestions  as  to  improving  the 
working  conditions.  The  company,  how- 
ever, does  not  stop  here.  It  maintains  an 
engineering  force  which  investigates  work- 
ing condtions  to  the  end  that  it  may  de- 
velop and  codify  good  practice.  It  pub- 
lishes literature  on  safety  precautions  and 
circulates  it  as  widely  as  possible.  The 
latest  work  of  its  engineering  staff,  a  com- 
prehensive summary  of  the  best  American 
scaffold  practice,  is  reviewed  on  another 
page  of  this  issue. 

Until  the  state  insurance  funds  take  up 


Will  Pacific  Coast  Engineers  and 
Corporations  Help? 

ELSEWHERE  in  this  issue  is  an  au- 
thoritative article  by  Dr.  John  C. 
Branner  on  the  relation  between  earth- 
quake faults  and  the  design  of  engineering 
work.  It  carries  an  appeal  which  in  the 
past  has  fallen  on  deaf  ears,  but  which 
ought  to  find  a  ready  response  among  en- 
gineers, contractors  and  large  corporations 
on  the  Pacific  Coast. 

Dr.  Branner  points  out  that  earthquakes 
generally  are  not  dangerous,  and  that  there 
are  hundreds  of  shocks  of  no  importance  as 
far  as  damage  is  concerned.  The  least  of 
these  shocks,  however,  if  proper  data  were 
gathered  about  it  becomes  important  in  a 
scientific  way,  for  the  data  would  help  in 
the  location  of  the  active  faults,  where 
earthquakes  originate  and  whence  they 
spread. 

Severe  damage,  when  there  is  such,  is 
due  to  the  fact  that  structures  are  built 
across  these  faults.  If  the  location  of  the 
faults  can  be  determined  with  exactness, 
engineers  will  avoid  them  when  possible. 
If  it  is  necessary,  however,  to  carry  an 
aqueduct  across  a  fault  line  or  even  to  build 
a  dam  in  a  faulted  valley,  the  type  of 
structure  will  be  chosen  that  will  be  least 
damaged  by  a  shock,  and  suitable  repair 
materials  will  be  held  available  at  the  points 
of  crossing. 

It  is  necessary  for  the  integrity  of  many 
engineering  structures  in  earthquake  zones 
that  the  active  faults  be  accurately  located. 
Manifestly  the  gathering  of  such  infor- 
mation by  the  maintenance  of  a  large  and 
scattered  corps  of  scientific  investigators, 
equipped  with  seismographs,  is  out  of  the 
question.  Fortunately,  however,  data  that 
any  layman  can  record  are  sufficient  to  aid 
in  the  location  of  the  active  faults.  If  he 
will  but  record  the  time  of  the  shock  and 
describe  the  extent  of  the  disturbance — 
whether  building  frames  creaked  and 
dishes  were  rattled,  whether  chimneys  were 
thrown  down  or  buildings  destroyed — ^his 
note  together  with  those  of  hundreds  or 
thousands  of  other  observers  in  the  earth- 
quake zone,  will  help  to  locate  the  respon- 
sible fault. 

Manifestly  this  is  a  work  in  which  indi- 
viduals can  help,  but  the  greatest  assist- 
ance can  be  rendered  by  the  public  service 
corporations — telegraph,  telephone,  power 
and  railway  companies — which  have  em- 
ployees scattered  over  wide  areas  on  the 
Coast.  These  men  are  obliged  to  report  to 
headquarters  daily,  and  if  the  good-will 
exists,  the  corporations  can  at  little  or  no 
expense  gather  observations  from  the  en- 
tire territory  affected.  The  work  deserves 
the  hearty  support  of  every  engineer,  con- 
tractor and  corporation  on  the  Pacific 
Coast. 
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Supply  of  Explosives 

ONE  instinctively  wonders  as  the  colossal 
war  progresses  how  the  necessary  sup- 
ply of  explosives  is  kept  up.  One  answer  to 
the  question  is  that  it  has  not  been  kept 
up  until  recently,  so  that  the  Allies,  in  par- 
ticular, may  have  been  somewhat  hampered 
by  lack  not  only  of  shells,  but  also  of  ex- 
plosives with  which  to  fill  them.  Probably 
the  mere  mechanical  difficulty  of  getting  the 
requisite  number  of  shells  is  now  overcome, 
but  a  bombardment  extending  almost  inch 
by  inch  over  miles  of  trenches  requires  an 
amount  of  high  explosives  that  staggers  the 
imagination. 

In  the  good  old  times  the  use  of  firearms 
depended  on  a  plentiful  supply  of  "villain- 
ous saltpeter,"  and  the  nation  bereft  of  it 
was  hard  pressed  for  ammunition.  Indeed 
it  was  not  many  years  ago  when  one  could 
with  some  justice  fancy  that  if  the  niter 
beds  from  which  practically  the  sole  supply 
was  derived  became  exhausted,  bellicose 
mankind  might  have  been  forced  back  on 
pike  and  long  bow  to  gratify  his  blood-let- 
ting inclination.  But  the  advance  of  science 
has  changed  all  that,  and  while  the  shift  of 
scene  has  not  been  so  swift  as  in  the  case 
of  the  fine  old  Japanese  colonel,  mentioned 
by  Ashmead  Bartlett,  who  in  his  youth 
fought  in  chain  mail  and  with  a  battleaxe, 
and  lived  to  survive  desperate  wounds  from 
machine-gun  fire  in  the  capture  of  203-Meter 
Hill,  yet  the  time  has  come  when  niter  is 
almost  a  non-essential,  because  the  engineer 
can  rob  the  atmosphere  to  procure  the  nitric 
acid  which  is  the  fundamental  requisite  for 
all  modern  explosives.  Characteristically 
enough  the  center  of  the  nitrogen-fixation 
industry  is  in  Germany  and  Scandinavia,  so 
that  if  natural  resources  should  run  short 
artificial  ones  will  still  be  at  hand.  Plants 
of  this  kind  were  several  years  ago  turning 
out  nitric  acid  at  the  rate  of  as  high  as 
three-quarters  of  a  ton  per  kilowatt-year, 
and  it  is  well  understood  that  this  yield  has 
now  been  considerably  increased  so  that 
peace  by  exhaustion  of  the  nitric  acid  sup- 
ply is  a  hopeless  dream. 

Turning  now  to  the  other  materials  for 
which  the  world  is  calling  in  the  war,  prac- 
tically all  military  explosives  are  obtained 
by  the  nitration  or  the  treatment  by  nitric 
acid  of  one  of  three  groups  of  materials: 
cellulose,  the  essential  constituent  of  plant 
fibers ;  glycerine,  and  the  group  of  hydro- 
carbons best  known  by  its  two  familiar 
members,  benzol  and  toluol,  both  obtained 
from  coal  tar.  With  the  first  two  of  these 
group  products  the  United  States  is 
peculiarly  well  provided — in  its  enormous 
cotton  crop  and  ample  supply  of  hog  fat. 
Moreover,  there  is  extreme  activity  in  ob- 
taining from  gas  works  and  coke  furnaces 
the  coal  tar  which  is  the  basis  of  the  third. 
Germany  is  peculiarly  rich,  as  everybody 
knows,  in  coal-tar  resources,  but  is  a  little 
short  of  the  other  things  necessary,  hence 
the  fervent  calls  for  cotton  supply. 

There  has  been  considerable  discussion  as 
to  the  reason  for  the  demand  for  cotton  by 
powder  makers  when  other  sources  of  cellu- 
lose are  found  plentifully  in  every  vege- 
table material.  A  full  answer  to  this  ques- 
tion would  lead  into  intricate  technicalities, 


but  in  a  broad  way  the  facts  are  as  follows: 
All  the  smokeless  explosives  used  for  fire- 
arms are  made,  substantially,  of  nitro-cellu- 
lose,  although  some  of  them  are  strength- 
ened with  nitro-glycerine  to  the  extent  of 
from  10  to  40  per  cent.  Nitro-cellulose 
means  a  great  many  things,  according  to 
the  point  to  which  the  nitration  is  carried. 
If  pushed  to  the  limit  it  results  in  gun 
cotton,  quite  too  violent  for  successful  use, 
although  the  Austrians  tried  it  for  artillery 
service  more  than  a  half-century  ago.  If 
the  process  of  nitration  is  carried  less  far 
milder  compounds  result,  some  of  which 
make  excellent  propellants.  But  there  is 
quite  a  series  of  these,  and  to  get  the  right 
ones  in  the  right  proportions  for  use  as 
gunpowder  is  a  rather  troublesome  chemical 
pronlem,  the  solution  of  which  requires  a 
very  high  degree  of  technical  skill  and  also 
favorable  material  on  which  to  operate. 
The  same  nominal  process  carried  out  on 
cellulose  derived  from  different  sources  does 
not  yield  the  same  results,  and  perhaps  can- 
not be  made  to  yield  them.  Even  with  the 
purest  raw  cotton  as  the  basis  it  is  a 
notorious  fact  that  two  batches  of  powder 
produced  by  the  same  process  may  vary  con- 
siderably in  propelling  force.  If  one  tries 
nitrating  other  varieties  of  cellulose  the  re- 
sult may  be  a  powder  too  strong,  too  weak, 
or  too  unstable.  Explosives  of  a  sort  can 
be  obtained  by  nitrating  all  sorts  of  vege- 
table material,  even  starch  and  sugar.  But 
working  a  purely  chemical  process  is  not  at 
all  so  simple  a  thing  as  grinding  up  and 
treating  in  a  systematic  manner  the 
weighed  quantities  of  niter,  charcoal  and 
sulphur  from  which  black  gunpowder  was 
made.  It  has  been  reported  recently  that 
the  Germans  are  making  smokeless  powder 
out  of  wood  pulp,  as  was  done  with  modest 
success  in  this  country  more  than  twenty 
years  ago,  but  there  is  no  doubt  that  lack 
of  cotton,  the  easiest  and  most  uniform 
material  to  work  with  in  powder  manufac- 
ture, must  prove  a  great  inconvenience,  to 
say  the  least.  Little  wonder  that  England 
tries  to  hold  up  the  cotton  supply  when 
every  pound  of  it  means  several  hundred 
rounds  of  small-arms  ammunition  for  her 
enemies. 

The  nitro-glycerine  compounds  are  not 
used  as  propellants  save  in  the  limited  way 
just  mentioned,  and  they  are  too  sensitive  to 
be  fired  in  ordinary  shells,  although  they 
doubtless  might  be  excellently  utilized  by 
air  craft.  The  extensive  quest  for  glycerine 
material  in  this  country  must  therefore  be 
charged  to  the  use  of  the  nitro-compound 
as  accelerator  in  smokeless  powders.  In 
fact,  such  accelerated  powders  have  been 
standard  in  several  foreign  services,  notably 
the  British.  So  long  as  the  supply  of  fats 
holds  out  there  will  be  no  lack  of  glycerine, 
which  is  a  large  constituent  of  all  of  them, 
and  can  be  freed  by  easy  means.  In  Ger- 
many, reports  say,  fats  are  not  so  plentiful 
as  in  the  early  stages  of  the  war.  The  lack 
of  fats  for  cooking  is  predicated  likelv  on 
the  consumption  for  ammunition  making. 
In  this  country  and  among  thn  Allies 
adequate  supply  of  powder  for  prnn^lling 
purposes  becomes  merely  a  matter  of  build- 
ing factories  on  a  big  scale,  whether  the 
explosives  are  to  be  made  of  nitro-cellulose 


alone  or  be  accelerated  with  nitro-glycerine. 

As  to  the  third  class  of  high  explosives, 
derived  from  benzol  and  allied  substances, 
the  case  is  altogether  different.  A  plentiful 
supply  of  raw  material  demands  almost  the 
building  up  of  a  new  industry,  the  im- 
portance of  which  turns  on  the  fact  that 
all  the  enormous  quantities  of  high-ex- 
plosive shells,  used  literally  by  the  million, 
are  charged  with  this  particular  class  of 
explosives  which  cannot  be  replaced  by  any- 
thing yet  discovered.  Their  unique  advan- 
tage lies,  first,  in  the  fact  that  they  are 
stable  enough  to  endure  the  shock  of  firing 
in  shells,  and,  second,  that  they,  so  to  speak, 
pack  well  in  the  shell,  thereby  increasing 
the  quantity  which  can  be  charged  and, 
necessarily,  the  violence  of  the  explosion. 
Everyone  remembers  the  somewhat  futile 
attempts  to  develop  dynamite-throwing 
guns  fifteen  or  twenty  years  ago.  Dynamite 
is  far  too  tender  for  throwing  over  long 
ranges  at  high  velocity.  The  two  explosives 
now  practically  in  universal  use  are  the 
much-talked-of  picric  acid  and  trinitrotoluol, 
the  first  of  which  is  widely  used  under  the 
names  of  melenite  in  the  French  service  and 
lyddite  in  the  British.  Picric  acid  is  nothing 
but  a  nitrated  carbolic  acid,  the  latter  sub- 
stance being  a  very  simple  derivative  of 
benzol,  with  coal  tar  as  a  source,  while 
trinitrotoluol  results  from  the  nitration  of 
toluol,  a  very  close  analogue  of  benzol  and 
from  the  same  source.  About  2  per  cent 
each  of  benzol  and  toluol  can  be  taken  out 
of  coal  tar  by  careful  treatment,  and  it  is 
on  this  meager  product  of  the  distillation  of 
coal  that  the  high-explosive  campaign  turns. 
It  is  no  wonder  that  the  price  of  carbolic 
acid  shot  up  with  the  very  beginning  of 
hostilities.  Both  of  the  resulting  explosives 
are  of  nearly  the  same  power,  weight  for 
weight,  as  gun  cotton,  but  as  they  can  with 
proper  precautions  be  safely  melted  and 
poured  into  the  shells  in  a  solid  mass,  a  con- 
siderable weight  can  be  got  into  the  shell 
cavity,  and  a  correspondingly  powerful  ex- 
plosion obtained.  Before  a  really  liberal 
supply  of  them  can  be  produced,  plants  for 
the  direct  or  incidental  production  of  coal 
tar  must  be  multiplied  and  every  precaution 
taken  to  save  the  tar  now  produced  as  a 
by-product.  Heretofore  much  of  it  has 
been  wasted  or  used  merely  as  tar,  except 
in  Germany,  where  the  color  industry  has 
conserved  these  valuable  resources. 

The  explosive  industry,  if  it  does  nothing 
else  for  us  in  this  country,  will  check  a 
little  of  our  characteristic  wastefulness. 
Meanwhile  Germany,  having  learned  to 
waste  nothing,  has  far  and  away  the  best 
facilities  for  turning  out  these  destructive 
products,  which  seem  indispensable  for  the 
purpose  of  rooting  the  defenders  out  of  their 
trenches  and  blowing  the  most  carefully  pre- 
pared fortifications  off  the  face  of  the 
landscape. 

To  sum  up  the  situation,  an  indefinitely 
great  amount  of  propelling  explosives,  suf- 
ficient for  even  a  world  at  war,  can  be 
turned  out  from  the  cotton  crop  and 
the  easily  enlarged  nitric-acid-producing 
capacity.  The  high  explosive  demand  can 
only  be  met  by  the  organization  of  new  in- 
dustries, now  rapidly  going  on,  but  far  from 
complete  accomplishment. 
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Structural  Engineering  and  Earthquakes 

Dangers  Are  Mitigated  by  Exact  Location  of  Active   Faults— Engineers,    Large    Corpo- 
rations and    Interested    Individuals    Can    Easily    Help   to  Gather  Needed  Information 

By  JCHN  C.  BRANNER,  Ph.D. 
President  of  Leland  Stanford  Junior  University,  Past  President  of  the  Seismological  Society  of  America 


[Dr.  Bnamer  points  out  that  earth- 
fMoJfcM  generally  are  not  dangerous,  and 
that  what  danger  does  attend  severe  shocks 
can  be  mitigated,  so  far  as  stntetural  dam- 
age is  concerned,  by  determining  the  exact 
location  of  active  faults.  He  points  out  how 
simple  the  collection  of  the  desired  data  is, 
though  it  requires  co-operation  from  many 
individuals  over  a  wide  area.  He  urges 
engineers,  large  corporations  and  others  in 
earthquake  tones  to  co-operate  vnth  the 
Seismdogieal  Society  of  America  in  gath- 
ering the  needed  information.— EnnoR.'i 


OVER  most  of  our  country  earthquakes 
are  so  infrequent  that  they  are  not  taken 
into  consideration  by  structural  engineers. 
There  is,  however,  a  broad  zone  lying  be- 
tween the  Rocky  Mountains  and  the  Pacific 
Ocean  in  which  earthquakes  are  locally 
more  or  less  frequent.  Most  of  the  shocks 
felt  even  there  are  quite  harmless,  to  be 
sure,  but  occasionally  there  is  one  that 
makes  our  engineers  feel  a  bit  uncomfort- 
able, while  at  long  intervals  there  are 
shocks  that  do,  or  are  capable  of  doing, 
serious  damage  to  bridges,  railways,  dams, 
water  mains,  tall  chimneys,  and  other 
costly  structures. 

Neglect  of  the  Subject 

Hitherto  architects,  engineers,  and  con- 
tractors have  paid  but  little  attention  to  the 
risks  from  earthquakes.  The  reason  for 
this  lack  of  attention  is  due  partly  to  the 
fact  that  many  of  the  engineers  who  have 
charge  of  works  in  the  earthquake  zone  of 
our  country  have  grrown  up  and  been  edu- 
cated in  the  East,  where  such  phenomena 
are  negligible,  or  they  are  accustomed  to 
aee  earthquakes  ignored  even  in  the  earth- 
quake zone  itself. 

The  California  earthquake  of  1906,  how- 
ever, offers  a  lesson  to  our  Western  engi- 
neers that  they  cannot  afford  to  neglect. 
Unfortunately  most  of  them  are  forgetting 
that  lesson  as  rapidly  and  as  completely  as 
possible. 

The  following  letter  received  some  years 
ago  shows  that  some  of  our  engineers  are 
looking  to  the  future  as  every  conscientious 
engineer  should  do: 

"The Company,  of  which  I  am  the 

chief  engineer,   proposes  to  build   several 

reservoir  dams  in  the  States  of and 

.     If  the   Seismological   Society   of 

America  can  give  me  or  refer  me  to  in- 
formation about  the  frequency  and  char- 
acter of  the  earthquakes  in  those  States  it 
will  enable  me  to  determine  the  types  of 
structures  indicated." 

Owing  to  the  fact  that  no  such  informa- 
tion is  in  existence,  my  reply  to  this  letter 
was  short  and  disappointing  both  to  the 
engineer  and  to  me.  The  question  is  a 
perfectly  reasonable  one,  however,  and 
every  structural  engineer  who  has  to  do 
work  west  of  the  Rocky  Mountains  ought 
to  be  able  to  lay  his  hands  on  the  kind  of 
information  this  man  asked  for. 

Why  is  it  that  such  data  are  not  avail- 
able?   It  is  because  up  to  the  beginning  of 


the  publication  of  the  "Bulletin"  of  the 
Seismological  Society  of  America  in  March, 
1911,  there  was  no  systematic  collecting  and 
publication  of  such  data  ip  this  country. 
There  were  indeed  several  seismologic  sta- 
tions in  operation  before  that  time,  and  the 
stations  established  by  the  Jesuit  Fathers 
were  especially  active,  but  the  data  collected 
were  confined  to  records  made  by  seismo- 
graphs, and  were  hardly  available  to  the 
public. 

Efforts  were  made  from  time  to  time  to 
have  the  scope  of  the  work  of  the  U.  S. 
Weather  Bureau  so  enlarged  as  to  include 
records  of  earthquakes,  but  for  some  reason 
that  the  public  is  not  acquainted  with  this 
reasonable  recommendation  was  not  ap- 
proved until  about  a  year  ago.  In  time  the 
records  of  the  Weather  Bureau  will  be 
available  for  engineers,  and  there  is  every 
reason  to  expect  that  they  will  eventually 
be  of  great  value. 

Ordinary  Shocks  Not  Dangerous 

But  much  more  is  needed.  The  co-opera- 
tion of  intelligent  people  all  over  the  coun- 
try is  necessary;  but  for  two  reasons  it  is 
difficult  to  get  that  co-operation. 

First,  the  frequency,  of  light  earthquake 
shocks  on  the  west  coast  is,  in  itself,  a  diffi- 
culty, for  the  very  reason  that  most  people 
are  accustomed  to  them,  and  there  is  there- 
fore nothing  either  alarming  or  impressive 
about  them — outside  opinion  to  the  con- 
trary notwithstanding.  In  a  region  where 
earthquakes  are  common  it  is  a  frequent 
experience  to  hear  a  remark  like  this  in  the 
middle  of  a  conversation:  "By  the  way, 
did  you  feel  that  earthquake  last  night?" 
and  after  a  yes  or  no,  the  conversation  goes 
on  without  further  interruption.  The  gen- 
eral result  of  this  attitude  of  mind  is  that 
most  people  think  too  little  of  the  matter 
to  formally  report  the  time  and  intensity  of 
the  shock;  it  does  not  really  seem  to  be 
worth  while.  And  indeed,  if  the  observa- 
tions of  any  single  individual  be  taken 
alone,  they  are  not  worth  while;  it  is  only 
when  a  large  number  of  observations  by 
different  persons  are  brought  together  that 
they  mean  something  and  become  valuable. 

Suppression  op  Information 

A  second  and  more  serious  obstacle  is  the 
attitude  of  many  persons,  organizations, 
and  commercial  interests  toward  earth- 
quakes in  general.  The  idea  back  of  this 
false  position — for  it  is  a  false  one — is 
that  earthquakes  are  detrimental  to  the 
good  repute  of  the  west  coast,  and  that  they 
are  likely,  if  reported,  to  keep  away  busi- 
ness and  capital,  and  therefore  the  less  said 
about  them  the  better. 

This  theory  has  led  to  the  deliberate  sup- 
pression of  news  about  earthquakes,  and 
even  of  the  simple  mention  of  them. 
Shortly  after  the  earthquake  of  April,  1906, 
there  was  a  general  disposition  that  almost 
amounted  to  concerted  action  for  the  pur- 
pose of  suppressing  all  mention  of  it. 
When  efforts  were  made  by  a  few  geolo- 
gists to  interest  people  in  the  collection  of 
information  in  regard  to  it,  we  were  ad- 


vised, and  even  urged  over  and  over  again, 
to  gather  no  such  information,  and  above 
all  not  to  publish  it.  To  people  interested 
in  science  and  accustomed  to  the  methods 
of  science,  it  is  not  necessary  to  say  that 
such  an  attitude  is  false  and  untenable,  and 
can  only  lead,  sooner  or  later,  to  confusion 
and  disaster. 

Structures  Must  Avoid  Fault  Lines 

The  only  way  we  know  of  to  deal  suc- 
cessfully with  any  natural  phenomenon  is 
to  get  acquainted  with  it,  to  find  out  all  we 
can  about  it,  and  thus  to  meet  it  on  its 
own  grounds.  That  is  the  way  mankind 
has  succeeded  thus  far,  and  it  is  safe  to 
conclude  that  it  is  the  only  way  it  ever 
will  succeed. 

In  the  first  place,  the  great  majority  of 
earthquakes  experienced  in  the  earthquake 
zone  are  not  dangerous  in  any  sense  what- 
ever; while  the  suppression  of  information 
regarding  them  leads  those  who  live  else- 
where to  the  entirely  natural  but  erroneous 
conclusion  that  they  are  all  dangerous.  On 
the  other  hand,  if  there  are  places  so  liable 
to  destructive  earthquakes  that  houses, 
dams,  bridges,  and  other  structures  should 
not  be  built  in  them,  or,  if  built,  must  be 
specially  constructed  with  a  view  to  with- 
standing earthquakes,  then  we  think  engi- 
neers should  know  where  those  places  are. 
If  certain  types  of  structures  are  danger- 
ous, we  think  it  ought  to  be  known  what 
they  are.  Certainly  nothing  is  to  be  gained 
by  shutting  our  eyes  to  genuine  dangers,  or 
by  exaggerating  or  encouraging  others  to 
exaggerate  perfectly  harmless  shocks  into 
serious  dangers. 

Data  Needed 

To  meet  the  practical  problems  of  earth- 
quakes we  must  find  out  about  them;  and 
we  certainly  cannot  find  out  about  them  if 
we  are  not  informed,  or  if  we  are  misled  or 
misinformed.  We  are  convinced,  also,  that 
the  terrors  that  earthquakes  have  for  man- 
kind are  largely  attributable  to  our  own 
ignorance.  The  more  we  know  about  them 
the  less  harm  they  can  do  us,  and  the  less 
reason  we  shall  have  to  fear  them.  So  that, 
after  all,  we  come  down  to  this  absolute 
necessity:  In  order  to  deal  successfully 
with  earthquakes,  we  must  have  trust- 
worthy information  in  regard  to  the  time, 
the  place,  and  the  character  of  them. 

The  Seismological  Society  of  America 
was  organized  for  the  purpose  of  finding 
out  all  it  can  about  earthquakes,  and  for 
studying  their  phenomena  for  the  purpose 
of  getting  all  the  light  it  can  on  the  sub- 
ject. 

It  is  not  unusual  to  find  the  opinion  that 
earthquakes  are  among  the  ills  of  life  that 
we  mu.st  put  up  with  as  they  come  along; 
that  there  is  no  preventing  them,  and  that 
there  is  no  relief  to  be  had  from  them. 
Prevent  them  we  cannot,  but  I  am  far  from 
being  an  alarmist  on  the  subject  of  earth- 
quakes. Indeed,  the  more  I  know  about 
them,  the  more  confident  I  am  that  their 
dangers,  if  met  intelligently,  can  be  almost 
completely  done  away  with. 
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But  if  those  dangers  are  to  be  mini- 
mized, the  earthquakes  themselves  must  be 
studied  and  the  remedies  indicated  must 
be  applied. 

Active  and  Inactive  Faults 

We  already  know  that  earthquakes  are 
more  frequent  in  some  places  than  in 
others,  and  we  know  that  some  of  them — 
perhaps  most  of  them — are  produced  by 
movements  or  displacements  of  the  rocks 
forming  the  crust  of  the  earth.  We  know, 
too,  that  these  lines  of  displacements,  or 
fault  lines  as  they  are  called  in  geology,  are 
abundant  in  some  parts  of  the  globe  and 
uncommon  in  others.  The  strains  that  ac- 
cumulate in  the  rocks  near  the  surface  of 
the  earth,  on  account  of  change  of  volume 
or  for  any  other  reason,  are  likely  to  be 
relieved  along  the  fault  lines,  because  it  is 
there  that  movement  is  easiest. 

It  is  evident,  however,  that  some  faults 
yield  under  strain  much  more  readily  than 
others,  and  it  therefore  comes  about  that, 
in  earthquake  regions,  some  of  the  faults 
are  what  may  be  called  active,  while  others 
are  sealed  up  and  are  active  no  longer. 

Locate  the  Active  Faults 

The  region  spoken  of  above  as  an  earth- 
quake zone  is  one  full  of  faults,  though 
most  of  them  are  not  active.  Geologists  can 
work  out  the  locations  of  the  faults  readily 
enough  as  a  rule,  but  they  cannot  so  readily 
distinguish  between  active  faults  and  those 
that  have  ceased  to  be  active.  And  in  or- 
der to  serve  mankind  it  is  especially  impor- 
tant that  we  should  be  able  to  ascertain 
which  of  the  faults  are  active. 

Geologists  are  acquainted  with  certain 
features  about  faults  that  suggest  their  re- 
cent activity,  but  such  features  furnish 
contributory  evidence  rather  than  direct 
evidence  of  activity.  If  we  could  have 
thousands  or  even  hundreds  of  seismo- 
graphs installed  and  carefully  maintained 
all  over  the  country,  the  active  faults 
might,  in  time,  be  located.  But  on  account 
of  its  expense  such  a  method  is  not  practi- 
cable. The  only  way  that  seems  to  be 
available  for  determining  them  is  to  locate 
by  personal  observations  the  epicenters  of 
earthquakes  as  the  shocks  occur.  This 
method  has  been  used  in  California  since 
1911,  and,  so  far  as  can  be  judged,  it  prom- 
ises to  enable  us  eventually  to  recognize 
the  planes  or  centers  at  which  the  serious 
earthquakes  originate.  But  it  will  require 
many  years  of  patient  recording,  reporting, 
and  publishing  of  the  results  before  there 
will  be  data  enough  available  to  be  of  con- 
siderable service  to  engineers. 

Many  Personal  Observations  Needed 

In  brief,  the  plan  is,  whenever  an  earth- 
quake occurs,  to  determine  the  distribution 
of  its  severity  or  intensities  from  personal 
observations,  in  connection  with  seismo- 
graph ic  records,  and  thus  to  locate  its  point 
or  line  of  emergence  at  the  surface,  or  the 
center  from  which  the  shock  radiated. 
Judging  from  what  we  know  or  suspect,  it 
will  eventually  appear  that  these  centers  of 
disturbance  are  more  or  less  fixed,  and 
that,  over  and  over  again,  the  earthquakes 
will  occur  in  the  same  places,  or  will 
emerge  at  points  along  certain  fault  lines. 
Thus  it  will  be  possible  in  time  to  know 
which  faults  are  active,  and  this  knowledge 
will  enable  engineers  to  avoid  locations  that 
are  dangerous,  or  if  they  cannot  be  avoided 
to  otherwise  provide  against  disaster. 

Some  months  ago  I  had  occasion  to  tell 


one  of  our  leading  engineers  that  a  large 
water  main,  to  be  constructed  under  his  di- 
rection, would  be  obliged  to  cross  an  active 
fault  line,  and  that,  soon  or  late,  the  main 
would  be  broken  by  a  dislocation  that  could 
not  possibly  be  avoided  or  resisted.  The 
engineer  asked  to  know  the  precise  location 
of  the  fault,  and  on  its  being  pointed  out, 
he  said  that  it  would  be  easy  enough  to  so 
provide  for  such  a  break  that  it  would  do 
the  least  possible  damage,  and  could  be 
promptly  repaired. 

This  particular  case  shows  how  simple 
the  problem  becomes,  once  the  location  of 
a  dangerous  fault  is  really  known.  But 
this  is  an  exceptional  case,  for  while  this 
one  fault  is  known  to  be  active,  there  are 
evidently  others  that  are  not  known  as 
active  faults,  and  the  only  way  to  know 
them  is  to  gather  information  about  them. 

Lack  of  Co-operation 

The  efforts  of  the  Seismological  Society 
to  bring  such  information  together  have 
thus  far  met  with  only  partial  success, 
owing  to  the  lack  of  co-operation  over  wide 
areas  and  on  the  part  of  a  large  number  of 
people,  including  the  engineers  themselves. 

There  are  many  important  enterprises  in 
the  West  that  are  liable  at  any  time  to  be 
seriously  damaged  by  earthquakes,  and 
neither  the  corporations  nor  their  engi- 
neers appear  to  give  a  moment's  thought  to 
what  earthquakes  are  liable  to  do  to  their 
structures  any  day. 

In  the  collection  of  earthquake  data  the 
Seismological  Society  has  the  co-operation 
of  just  one  large  corporation.  The  others 
are  trusting  to  luck,  and  engineers  know 
whether  luck  is  a  thing  they  can  depend 
upon  comfortably. 

If  we  could  have  the  prompt  co-operation 
of  the  large  power,  water,  railway,  and  tel- 
egraph and  telephone  companies  that  op- 
erate in  the  western  earthquake  zone,  we 
should  soon  have  the  active  faults  located, 
and  should  be  in  a  position  to  refer  engi- 
neers and  contractors  to  information  of  the 
greatest  value  in  connection  with  the  loca- 
tion and  character  of  their  proposed  struc- 
tures. 

What  the  Individual  Can   Do 

The  information  wanted  in  regard  to 
earthquakes  is  anything  that  will  give  an 
idea  of  the  severity  or  intensity  of  a  shock 
every  time  one  is  felt.  The  observer  only 
needs  to  tell  where  he  was  when  it  was  felt, 
the  time  as  nearly  as  an  ordinary  watch 


or  clock  will  give  it,  and  what  happened — 
that  is,  whether  dishes,  windows  and  doors 
were  rattled,  whether  furniture  and  other 
things  were  upset,  plaster  cracked,  or  chim- 
neys thrown  down. 

Some  very  valuable  suggestions  have  oc- 
casionally been  obtained  from  persons 
using  the  telephone  at  the  time  of  an  earth- 
quake, by  one  of  the  parties  observing  the 
shock  after  the  other  one  mentioned  its  oc- 
currence at  the  opposite  end  of  the  line.  A 
note  that  can  be  written  inside  of  two  min- 
utes is  often  of  great  value  when  taken  in 
connection  with  other  similar  notes. 

No  one  needs  apologize  for  any  fact  he 
sends  in.  To  our  requests  for  information 
about  earthquakes  we  are  frequently  told 
that  "I  don't  know  anything  about  earth- 
quakes." There  is  but  one  reply  to  be  made 
to  such  remarks,  and  that  is  that  "we  know 
precious  little  about  them  ourselves ;  we  are 
just  now  trying  to  find  out,  and  we  want 
your  help." 

[The  address  of  the  secretary  of  the 
Seismological  Society  of  America,  to  whom 
notes  of  eathquakes  should  be  sent,  is  Stan- 
ford University,  Cal.  The  annual  subscrip- 
tion to  the  quarterly  "Bulletin"  is  $2.  The 
secretary  is  Dr.  S.  D.  Townley.] 


Concrete  and  Fine  Earth  Form 
Core  Wall  in  Rock-Fill  Dam 

Irrigation    Reservoir    Dam     in     Seamy     Volcanic 

Canyon  Where  Earth  Was  Scarce  Rendered 

Tight  by  Special  Treatment 

THE  Smith  rock  fill  dam  on  volcanic  rock 
in  the  San  Luis  valley,  Colorado,  was  ren- 
dered watertight  by  the  use  of  a  core  wall 
of  concrete  backed  up  with  selected  earth. 
The  structure,  which  was  completed  in  1914 
to  irrigate  a  portion  of  the  60,000-acre 
Trinchera  Irrigation  District,  impounds 
5000  acre-ft.  of  water  and  required  a  spe- 
cial type  of  construction  to  satisfy  local 
conditions.  The  site  is  in  a  canyon  40  ft. 
deep  and  200  ft.  wide.  The  abutment  walls 
and  bottom  consist  of  layers  of  volcanic 
rock  containing  many  small  seams  of  clay 
material  which  borings  showed  extended  for 
a  distance  of  at  least  50  ft.  below  the  sur- 
face of  bed  rock  across  the  canyon. 

The  dam  extends  to  a  height  of  43  ft. 
above  the  present  bed  of  the  stream,  and 
economy  of  construction  made  it  necessary 
that  all  the  material  forming  the  fill  be 
taken  from  the  spillway,  which  was  de- 
signed of  such  dimensions  that  the  excava- 


flume  from  rock-fill  dam  traverses  volcanic  rock  country 
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tion  made  would  balance  the  fill  required. 
A  watertight  diaphragm  was  constructed 
by  excavating  a  trench  from  10  to  15  ft. 
below  the  surface  of  bed  rock  across  the 
canyon  and  for  about  an  equal  distance  into 
the  abutment  walls  of  the  canyon.  This 
trench  was  entirely  filled  with  1  to  5  gravel 
concrete  containing  about  35  per  cent  of 
plums.  The  core  wall  was  located  just  inside 
the  top  of  the  slope  on  the  water  face  of  the 
embankment.  At  the  surface  of  bed  rock  it 
was  narrowed  to  5  ft.  in  width  and  con- 
tinued to  within  18  in.  of  the  crest  of  the 
dam,  where  the  thickness  uniformly  dimin- 
ished to  only  18  in. 

Earth  Blanket  Backs  Concrete 

On  the  water  face  of  this  core  wall  was 
placed  a  blanket  of  selected  earth,  tightly 
compacted,  8  ft.  wide  on  the  high  water 
line  of  the  reservoir  and  16  ft.  wide  at  the 
foundation  of  the  embankment.  At  the 
back  of  the  core  wall  was  constructed  a 
loose  rock  drain  3  ft.  wide  extending  over 
the  whole  face  of  the  core  wall  and  con- 
nected with  a  similar  drain  in  the  stream 
bed  leading  to  the  lower  toe  of  the  embank- 
ment. 

The  fill  on  the  downstream  side  of  the 
dam  is  from  the  borrow-pit  run  from  the 
spillway  excavation,  except  that  for  the 
lower  toe,  which  consists  of  large  boulders 
placed  to  prevent  wave  wash  during  the 
operation  of  the  spillway.  On  the  upstream 
side  beyond  the  earth  blanket  was  placed 
borrow-pit  run  from  the  spillway  excava- 
tion, except  the  outer  10  ft.,  which  is  formed 
of  large  selected  rock,  hand  placed  to  pro- 
vide a  substantial  riprap. 

Outlet  Pipe  Valved  at  Both  Ends 

The  outlet  is  constructed  of  one  48%-in. 
steel  pipe  incased  in  not  less  than  9  in.  of 
concrete,  and  placed  in  a  trench  in  solid 
rock  extending  for  the  entire  length  of  the 
culvert  to  at  least  the  center  of  the  line  of 
pipe.  The  discharge  is  controlled  by  a  Lud- 
low sluice  gate  on  the  upper  end  of  the  out- 
let, which  is  operated  by  a  stem  extending 
up  the  slope  of  the  embankment.  The 
downstreftra  end  is  fitted  with  a  48-in.  single 
gate  valve. 

Those  in  charge  report  that  the  opera- 
tion of  this  reservoir  during  the  past  sea- 
son has  shown  this  type  of  construction  to 
be  efficient  for  the  existing  conditions. 
There  has  been  no  seepage  through  or  under 
the  embankment  with  the  reservoir  practi- 


cally filled,  and  only  about  0.1  sec.-ft.  of 
seepage  through  crevices  in  the  abutment 
walls  of  the  canyon  beyond  the  lines  of  the 
core  wall.  There  has  been  practically  no 
settlement  of  the  structure. 

Sequence  op  Construction 

To  obtain  the  deserved  degree  of  water- 
tightness  and  to  make  sure  that  the  dia- 
phragm would  be  placed  to  the  best  advan- 
tage the  specification  clearly  defined  the 
sequence  of  construction.  The  entire  cut-off 
trench  across  the  base  of  the  dam  between 
the  abutment  walls  was  completely  exca- 
vated and  during  the  prosecution  of  this 
work  the  culvert  trench  was  excavated  and 
prepared  for  placing  the  outlet  culvert.  The 
preparation  of  the  foundation  for  the  em- 
bankment was  carried  on  at  such  time  as 
not  to  interfere  with  the  placing  of  embank- 
ment as  the  construction  progressed.  The 
work  as  a  whole  was  so  prosecuted  as  to 
carry  up  the  rising  embankment  and  con- 
crete facing  wall  to  such  an  elevation  as  to 
divert  the  water  through  the  outlet  culvert 


at  the  earliest  time  practicable.  Excavation 
of  the  spillway  was  completed  in  time  to  pro- 
vide safety  for  the  embankment  immediate- 
ly on  its  completion.  The  spillway  dike  was 
constructed  at  such  times  during  the  prose- 
cution of  the  work  as  was  most  convenient 
to  the  contractor. 

The  conduit  from  this  reservoir  extends 
more  than  a  mile  through  the  canyon  to  its 
lower  end  and  consists  of  No.  132  Lennon 
galvanized  flume  mounted  on  standard 
trestle  bents  spaced  on  16-ft.  centers  on  tan- 
gents and  on  8-ft.  centers  on  curves.  All 
bents  are  founded  on  concrete  pedestals. 

The  Phillips  Construction  Co.  &  O'Gara, 
of  Denver,  were  the  contractors,  for  whom 
J.  M.  Scott  was  superintendent,  and  0.  E. 
Shelbourne  and  C.  H.  W.  Smith,  respective- 
ly, were  engineers  in  charge  of  the  construc- 
tion of  the  dam  and  the  flume  line.  George 
M.  Bull,  consulting  engineer,  Denver,  de- 
signed the  structures  and  supervised  the 
construction  as  engineer  for  the  Trinchera 
Irrigation  District. 


Rock   Temperatures   in  Deep 
Tunnels  Recorded 

Observations  of  Underground  Temperatures  at  the 

Loetschberg  and  the  St.  Gothard  Tunnels  Show 

Influence  of  Local  Conditions 

By  EUGENE  LAUCHLI 

Civil  and  Hydraulic  Engineer,  New  York  City 

OBSERVATIONS  on  underground  tem- 
perature made  by  the  engineers  in 
charge  of  driving  the  lately  completed 
Loetschberg  tunnel  have  added  valuable  in- 
formation to  similar  observations  made  in 
connection  with  long  and  deeply  overlaid 
tunnels  previously  driven. 

The  maximum  elevation  of  the  range 
penetrated  by  the  Loetschberg  tunnel  is 
9217  ft.  and  the  maximum  depth  overlying 
the  tunnel,  about  6  kilometers  from  the 
south  portal,  is  4887  ft.,  as  shown  in  the 
diagram.  The  materials  penetrated  consist 
chiefly  of  limestone  on  the  north  side,  and 
of  crystalline  schists  on  the  south  side,  the 
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GEOLOGICAL  PROFILE  AND  AVERAGE  TEMPERATURES    FOR   THE    LCETSCHBERG    TUNNEL 
(ABOVE)    AND   THE   ST.   GOTHARD   TUNNEL    (BELOW) 
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center  of  the  range  consisting  of  the  so- 
called  Gastern  granite. 

Observations  of  the  rock  temperature  in 
the  tunnel  were  made  in  bore  holes  from  4 
to  6  ft.  deep,  at  stations  about  165  ft. 
apart,  and  permanent  stations  were  estab- 
lished at  each  kilometer.  Stations  estab- 
lished at  the  north  and  south  portals  gave 
average  yearly  air  temperatures  of  42  deg. 
Fahr.  and  44.2  deg.  Fahr.  respectively. 
Three  readings  were  taken  daily  at  these 
stations  during  six  years. 

The  ground  temperature  at  the  surface 
above  the  tunnel  was  obtained  from  ob- 
servations as  made  during  the  construc- 
tion periods  of  the  Simplon  and  St.  Goth- 
ard  tunnels.  The  elevation  of  both  portals 
of  the  Loetschberg  tunnel  is  about  4000  ft. 
above  sea  level,  and  the  average  corrected 
air  temperature  at  this  elevation  was  found 
to  be  42.2  deg.  Fahr.  At  an  elevation  of 
6986  ft.  the  air  temperature  was  32  deg. 
Fahr.,  thus  making  the  air  gradient  297 
ft.  per  degree  Fahr.  The  temperature  of 
the  ground  corresponding  to  an  air  tem- 
perature of  42.2  deg.  Fahr.  was  found  to 
be  44.4  deg.  and  that  corresponding  to  an 
air  temperature  of  32  deg.  was  about  38.3 
deg.  As  shown  in  the  figure,  a  maximum 
rock  temperature  of  93.2  deg.  Fahr.  was  re- 
corded, very  near  to  the  point  of  maximum 
covering,  the  geothermic  gradient  at  this 
station  being  83.3  ft.  per  degree  Fahr. 

Geothermic  Gradient 

According  to  the  material  penetrated, 
the  geothermic  gradient  was  found  to  vary, 
being  69  ft.  per  degree  Fahr.  in  granite, 
67  ft.  in  schist,  and  90  ft.  in  limestone. 
From  the  north  portal  up  to  kilometer  2  the 
rock  temperature  was  low,  owing  to  the 
fact  that  the  Kander  River  flows  about 
parallel  to  and  almost  above  the  tunnel, 
thereby  cooling  off  the  surrounding  rock. 
On  the  south  side  the  steepness  of  the 
strata  greatly  increased  the  conductivity 
of  the  rock,  also  permitting  surface  water 
to  find  access  to  the  tunnel. 

Unlike  the  Simplon  and  St.  Gothard  tun- 
nels, where,  in  the  former,  large  under- 
ground springs  were  tapped  at  intervals, 
and  in  the  latter  small  springs  were  dis- 
tributed uniformly  all  along  the  tunnel,  as 
shown  in  the  figure,  the  Loetschberg  tun- 
nel was  relatively  dry  except  near  the  por- 
tals. The  average  depth  overlying  the  St. 
Gothard  tunnel  was  greater  than  that 
overlying  the  Loetschberg  tunnel,  and 
yet  the  rock  temperature  did  not  ex- 
ceed 89  deg.  Fahr.  in  the  former  bore,  as 
the  steeply  inclined  strata,  together  with 
the  uniform  distribution  of  underground 
water,  helped  to  keep  down  the  tempera- 
ture underground. 

Readings  taken  during  and  after  the  con- 
struction of  the  Loetschberg  tunnel  indi- 
cated that,  owing  to  the  powerful  ventila- 
tion used,  the  rock  surrounding  the  bore 
was  cooling  off  very  rapidly.  In  general 
this  cooling  took  place  at  the  rate  of  0.3 
deg.  Fahr.  per  month. 


INTERIOR   OF   MAIN    WAITING  ROOM,    LOOKING   NORTH — TICKET    OFFICE    ON    LEFT 

New  Los  Angeles  Station  Provides  Unusual 
Conveniences  for  Passengers 

Ramps  Instead  of  Stairways  Lead  from  Subway  to  Train  Plat- 
forms— Ticket-Office  Innovations — Special  Yard  for  Private  Cars 


THE  OLD  Arcade  Depot  of  the  Southern 
Pacific  Company  in  Los  Angeles,  built 
in  1888  as  the  largest  passenger  station  at 
that  time  existing  on  the  Pacific  Coast,  has 
recently  been  replaced  by  a  modern  station 
in  which  the  following  features  govern  the 
design:  (1)  Separation  of  pedestrian  grade 
and  track  grade,  (2)  separation  of  incom- 
ing and  outgoing  passengers,  (3)  adequate 
conveniences  for  waiting  passengers,  (4) 
modern  baggage-handling  facilities  for  the 
enormous  tourist  traffic  and  (5)  a  ticket 
office  of  maximum  selling  efficiency  and  an 
information  bureau  for  arriving  as  well  as 
departing  passengers.  The  construction  of 
the  new  station  began  in  April,  1914,  and 
the  structure  was  dedicated  last  spring  in 
time  for  the  accommodation  of  Exposition 
visitors. 

General  Features  and  Dimensions 

The  building  is  on  concrete  foundations 
with  a  concrete  basement.  The  walls  are 
of  brick,  plastered  to  carry  out  the  modern 
renaissance  design.  The  main  waiting 
room,  about  208  x  70  ft.,  is  in  the  central 
part.  To  the  north  is  a  225  x  60-ft.  wing 
containing  the  baggage  room  on  the  first 
and  second  floors,  connected  by  freight  ele- 
vators and  a  chute  for  returning  the  bag- 


gage to  the  lower  floor.  The  third  floor 
contains  office  quarters  for  the  local  divis- 
ion organizations. 

To  the  south  a  wing  136  x  70  ft.  con- 
tains the  exit  concourse,  and  the  head  of 
the  exit  inclines  from  the  underground 
passage  leading  from  the  train  platforms. 
This  concourse  is  45  x  60  ft.,  and  is  joined 
on  the  south  by  the  large  dining  and  lunch 
room.  The  second  floor  of  this  wing  corre- 
sponds in  height  with  the  third  floor  of  the 
north  wing,  and  is  provided  with  plumbing 
for  future  subdivision  and  held  as  reserve 
office  space. 

Under  the  north  wing  two  large  vaults 
for  the  storage  of  records  are  provided. 
Under  the  south  wing  the  men's  toilet  room 
occupies  the  space  under  the  exit  concourse, 
and  is  reached  by  a  stairway  from  the 
main  waiting  room.  It  is  lighted  by  prisms 
in  the  exit  concourse  floor.  The  mechan- 
ical plant  of  the  building  and  yards  lies 
to  the  south  of  this  toilet  room,  on  three 
levels.  All  machinery  is  on  the  upper  level, 
the  boilers  are  on  the  intermediate  level, 
while  the  fuel-oil  storage  tanks  are  in  a 
fireproof  vault  of  special  design,  opening 
from  an  area  on  the  track  side  of  the  boiler 
room.  Ventilating  fans  for  toilets  in  the 
north  and  in  the  south  wings  are  mounted 


[IMP— ^ipa    |i    I    ummam^mmmmBau 


EXTERIOR    view    OF    LOS    ANGELES    STATION — BAGGAGE   ROOM    ON    LEFT,    DINING    ROOM  AND    AUTOMOBILE    PARK    ON    RIGHT 
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INCUNE   LEADS   TO  TRAIN    PLATFORMS 

Suction-tread  flnish  of  cement  surface  to  prevent 
■llppinc — butterfly  type  of  umbrella  ahedn  and  de- 
tallii  or  columnii  can  be  seen  above. 

in   penthouses  on  the  roof  of  each  wing. 

Outgoing  passengers  are  passed  by  gate- 
men  through  doors  in  the  east  wall  of  the 
waiting  room  to  an  inclosure  on  the  same 
level,  from  which  a  ramp  on  a  15-per  cent 
trrade  leads  down  parallel  with  the  building 
to  the  level  of  the  subway,  which  is  at 
right  angles  to  the  direction  of  the  build- 
ing and  the  tracks  and  passes  under  all 
the  station  tracks,  ten  in  number.  A  chain- 
and-post  fence  makes  a  subdivision  of  this 
passage,  the  ends  of  the  fence  being  altered 
from  time  to  time  to  make  a  direct  inclosed 
aisle  to  any  train  platform  for  which  any 
waiting-room  door  or  doors  may  be  used 
for  train  loading. 

The  first  two  tracks  are  service  and  bag- 
gage loading  tracks,  making  the  third  the 
first  passenger  track.  Between  this  and 
the  fourth  track  is  the  first  passenger  plat- 
form, 18  ft.  wide.  A  7-ft.  ramp  leads  up 
from  each  side  of  the  subway  on  a  15-per 
cent  grade  for  access  to  and  from  each 
platform.  The  subway,  32  ft.  wide,  is  di- 
vided in  the  center  by  a  line  of  steel  posts 
supporting  the  roof  and  track  floor  with  a 
high  ornamental  iron  fence  in  which  direct- 
ing gates  are  placed  opposite  each  ramp. 

The  south  side  of  the  subway  is  used  for 
arriving  passengers  and  leads  by  a  ramp 
directly  to  the  floor  of  the  exit  concourse 
in  the  building,  whence  access  to  a  wide, 
covered  sidewalk  is  gained  by  nine  doors  in 
the  west  wall  or  Central  Avenue  side.  Taxi- 
cabs  and  street  cars  are  conveniently  near. 
The  dining  room  on  the  south  and  the  main 
waiting  room  on  the  north  are  immed- 
iately adjacent.  Steel  trough-floor  con- 
struction carries  the  tracks  over  the  sub- 
way, as  shown  in  the  accompanying  cross- 
section. 

The  train  platforms  are  covered  for  750 
ft.  by  specially  designed,  reinforced-con- 
crete  butterfly  sheds  18  ft.  wide.  The 
foundations  were  cast  in  place.  The  post 
units   and   the   two  longitudinal    roof   slab 


units  of  the  20-ft.  panels  were  poured, 
lifted,  seasoned  and  loaded  at  a  point 
about  three  blocks  away  from  the  site,  the 
unit  system  of  reinforced  concrete  being 
applied  by  the  contractors. 

The  35-ft.  space  between  the  building 
and  the  first  track  is  covered  by  a  canti- 
lever marquise  making  a  covered  baggage- 
way.  All  wiring  is  underground  and  in 
conduits,  no  poles  being  used  in  the  entire 
yard.  The  steam,  air  and  gas  piping  is 
grouped,  gated  and  branched  so  that  any 
part  may  be  shut  off  for  repairs  or  addi- 
tions. 

Open   Ticket  Office 

The  ticket  office  presents  a  new  de- 
parture in  that  no  grille  is  used,  the 
counter  being  designed  for  free  business 
intercourse  between  purchaser  and  seller. 
The  arrangement  of  ticket  cases  is  unique, 
all  coupon  forms  being  in  drawers  under 
the  counter,  and  all  card  tickets  being  held 
in  two  horizontal  revolving  cases  set  into 
the  counter  and  having  a  capacity  of  720 
forms,  all  of  which  the  ticket  agent  reaches 
without  turning  away  from  a  purchaser  or 
stepping  aside.  Normally  one  case  serves 
two  ticket  sellers,  one  on  either  side.  An 
inclosure  behind  the  main  ticket  office  has 
two  tables  with  chairs  where  passengers 
requiring  special  or  extended  attention 
may  be  seated. 

Practically  no  commuters  are  handled  at 
this  station,  but  6000  people  per  day  were 
accommodated  to  and  from  through  trains, 
with  no  noticeable  effort,  during  the  Ex- 
position rush  of  this  past  summer.  Fifty- 
four  scheduled  trains  per  day  and  many 
special  and  extra  trains  are  handled,  Los 
Angeles  and  environs  probably  being  vis- 


ited by  almost  every  visitor  to  California. 
Private-Car  Yard 

A  feature  of  the  station  layout  is  a  pri- 
vate-car yard  for  accommodating  the  many 
private  parties  coming  to  Los  Angeles  in 
the  tourist  season.  The  private-car  yard 
has  steam,  gas,  storage-battery  charging 
plugs,  and  water  and  air  connections,  and 
is  also  provided  with  hand  city  telephones 
for  use  in  the  cars.  Asphalt  walks,  flower 
beds,  running  water  in  car-drainage  gut- 
ters, a  private  automobile  entrance  and 
ample  lighting  at  night  make  the  yard  un- 
usually attractive  and  useful. 

John  Parkinson  and  Edwin  Bergstrom, 
of  Los  Angeles,  were  the  architects  for 
the  building  proper,  their  work  and  all 
other  work  being  carried  out  under  the  di- 
rection of  J.  Q.  Barlow,  assistant  chief  en- 
gineer of  the  Southern  Pacific  Company. 
The  Alta  Planing  Mill  Company,  of  Los 
Angeles,  was  the  contractor  for  the  build- 
ing proper,  and  the  Van  Sant-Houghton 
Company  for  the  subway  and  butterfly 
sheds. 


An  Error  in  Placing  the  Drawings 
was  made  in  the  article  on  "Elastic  Curves 
and  Influence  Lines"  in  last  week's  issue. 
The  drawings  for  Fig.  1  on  page  762  and 
for  Fig.  3  on  page  763  should  be  transposed. 
Typographical  errors  were  made  in  the  last 
equation  in  the  third  column  on  page  763, 
for  M'„  and  also  in  the  next  four  lines  of 
the  text — i/r  should  be  1/r.  On  page  764 
the  letter  A.,  should  be  placed  at  the  left  end 
of  the  influence  lines  so  that  AA,  =  ya,  and 
in  the  fifteenth  line  from  the  bottom  of  the 
second  column  "line  A,B"  should  read  "line 
AB." 
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CLOSING  BREACH    IN    COFFERDAM    CAUSED   BY   SUDDEN   2-FOOT   RISE    IN    RIVER 

Improving  Navigation  on  the  Upper  Mississippi 

near  Le  Claire,  low^a 

Construction   of  33^-Mile   Canal,    6    Feet    Deep   and    250    Feet  in    Medium    Width, 
Together  with  Lock  and  Closing  Dam  at  Lower  End,  Part  of  Government  Program 


IMPROVEMENT  of  the  upper  Missis- 
sippi River,  near  Le  Claire,  Iowa,  by  the 
construction  of  a  canal  which  will  provide 
a  6-ft.  channel,  250  ft.  wide,  along  the 
upper  3  or  4  miles  of  the  Rock  Island  Rap- 
ids, is  being  vigorously  carried  out  by  the 
federal  government.  Years  ago  a  com- 
mission of  government  engineer  officers 
appointed  to  investigate  the  improvement 
of  the  Rock  Island  Rapids  reported  that  a 
canal  was  feasible  along  the  Illinois  shore. 
While  their  idea  in  the  main  is  being  car- 
ried out,  the  present  engineers  in  charge 
decided  to  use  the  Iowa  shore  because  of 
its  adaptability  for  creating  a  wide  channel. 

As  may  be  seen  in  the  accompanying  gen- 
eral plan.  Smith's  Island,  which  lies  at  the 
lower  end  of  the  canal,  has  comparatively 
deep  water  behind  it.  A  lock  of  80  x  350-ft. 
chamber  dimensions  with  about  8  ft.  of 
water  over  the  sills  will  be  constructed  be- 
tween Smith's  Island  and  the  Iowa  shore 
with  a  closing  dam  between  the  lock  and 
the  island. 

In  order  to  permit  the  unwatering  of  the 
canal  prism  so  that  about  150,000  cu.  yd. 
of   bedrock   may   be   removed    by   the   dry 


method,  a  box  cofferdam  approximately 
9700  ft.  long  had  to  be  built,  of  which  8000 
ft.  has  been  constructed.  The  size  of  the 
canal  to  be  excavated  in  the  bedrock  will  be 
250  ft.  wide  by  7  ft.  deep  below  low  water 
at  the  head  of  the  canal.  The  actual  water 
surface  will  vary  from  300  to  700  ft.  in 
width.  A  longitudinal  dam  which  will  be 
superimposed  on  the  cofferdam  is  to  be 
built  from  the  upper  point  of  Smith's 
Island  to  the  head  of  the  rapids  at  Le 
Claire.  For  the  larger  part,  it  will  be 
erected  to  such  a  height  as  to  be  overflowed 
at  stages  of  the  river  above  61/2  ft. 

Cofferdam  Construction 

Points  projecting  from  Smith's  Island 
and  the  Iowa  shore  will  be  cut  off  to  im- 
prove the  channel  leading  to  the  lock.  Sub- 
aqueous methods  are  being  employed  for 
removing  isolated  patches  of  rock  above 
and  below  the  canal.  Another  phase  of  the 
work  will  be  the  construction  of  a  levee 
along  the  inner  edge  of  Smith's  Island. 

The  box  cofferdam  consists  of  2  x  12-in. 
planks  which  are  fastened  to  wales  varying 
in  size  from  4  x  6  in.  to  8  x  12  in.,  accord- 


ing to  the  depth  of  water.  The  wales, 
which  are  mitered  at  16-ft.  intervals,  are 
fastened  at  each  sink  plank  by  rods  pro- 
portioned to  the  load  filling  to  be  carried. 
The  rods  are  run  through  both  wales  and 
sink  plank  to  a  similar  terminus  on  the  op- 
posite side  of  the  cofferdam.  Where  de- 
pressions occur,  a  deeper  section  of  the 
cofferdam  had  to  be  built  and  the  wales 
were  increased  in  number,  the  ends  of 
extra  lines  of  waling  being  left  free  after 
spanning  any  depression. 

One  of  the  accompanying  photographs 
shows  how  work  on  the  cofferdam  was  car- 
ried out.  The  lumber  storage  pile  was 
floated  on  barges  adjacent  to  the  pontoons 
from  which  the  carpenters  worked.  The 
small  jib  cranes,  which  can  be  seen  erected 
on  the  pontoons  in  the  foreground,  are  used 
for  holding  up  floating  sections  of  waling 
which  are  waiting  to  be  attached.  The 
gravel  and  silt  fill  for  the  cofferdam  was 
obtained,  by  means  of  a  dipper  dredge, 
from  bars  near  the  Illinois  shore,  and  were 
brought  to  the  work  in  barges.  Two  types 
of  equipment  are  used  for  removing  filling 
from  the  barges  to  the  cofferdam,  one  a 
clamshell  and  the  other  a  Page  dragline 
bucket,  both  operated  by  derrick  boats. 

Repairing  a  Break 

The  width  of  the  cofferdam  varies  pro- 
portionately with  its  depth.  About  80,000 
cu.  yd.  of  filling  was  placed  at  an  average 
cost  of  22  cents  per  cubic  yard.  The  tim- 
ber construction,  material  and  labor,  cost 
about  $46.50  per  1000  ft.  b.m.  The  total 
cost  of  the  cofferdam  was  approximately 
$72,000. 

On  Sept.  23  a  section  100  ft.  long  was 
washed  out,  owing  to  insufficient  filling  and 
a  sudden  2-ft.  rise  of  the  river.    This  was 
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general  situation  map  of  the  rock  island  rapids,  showing  proposed  and  completed  work 
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VIEW  ALONG  COFFERDAM 

repaired  in  about  a  week  by  floating  barges 
on  each  side  of  the  breach.  The  barges 
were  held  in  position  by  steel  cables  se- 
cured to  the  rock  bottom  of  the  river  by 
means  of  ring  bolts.  One  of  the  views 
shows  the  positions  of  the  barges.  Al- 
though there  was  a  2',2-ft.  fall  through 
the  opening,  the  closure  was  made  without 
serious  diflkulty. 

Layout  of  Construction  Camp 

About  1*4  miles  from  the  upper  end  of 
the  canal  and  about  100  ft.  from  shore  is 
located  the  construction  camp.  This  con- 
sists of  three  barracks,  each  housing 
thirty-two  men,  a  mess  hall,  a  warehouse, 
a  roundhouse  and  shop,  two  wash  houses 
and  an  office  building.  This  camp  is  also 
the  terminus  and  storage  yard  for  the  rail- 
road which  is  to  be  built  down  into  the  un- 
watered  area  for  hauling  out  rock.  The 
ladder  track  running  diagonally  through 
the  camp  now  extends  to  the  river  front 
and  will  be  the  main  line  into  the  pit. 

The  laborers  are  mostly  native-bom 
Americans.  The  good  food,  shower  baths, 
hot  and  cold  running  water  and  clean, 
healthy  sleeping  quarters  are  all  factors 
employed  in  making  the  men  contented  and 
eliminating  illness. 

Work  on  the  cofferdam,  which  was  com- 
pleted recently,  was  started  in  May.  The 
entire  project  will,  it  is  estimated,  take  six 
years  for  completion. 

H.  E.  Reeves  is  the  resident  engineer, 
reporting  to  J.  B.  Bassett,  assistant  engi- 
neer in  charge  of  the  work,  who  in  turn  re- 
ports to  Major  C.  M.  Hoffman,  Corps  of 
Engineers,  U.  S.  A.,  under  whose  direction 
the  plans  of  the  work  were  prepared. 


Legislation  Needed  to  Control 
Use  of  Ground  Water 

Charles  H.  Lee  Points  Out  Need  of  Administrative 

Machinery  for  Making  Rules  Laid  Down  by 

California  Courts  Effective 

THAT  a  natural  ground-water  supply  is 
a  common  benefit  for  the  use  of  all  lands 
having  access  to  it  and  that  each  owner  is 
entitled  to  a  reasonable  use  from  the  com- 
mon supply  upon  his  own  land  in  conjunc- 
tion with  a  similar  equal  use  of  all  other 
land  owners  are  established  rules  in  Cali- 
fornia and  so  recognized  by  the  courts,  ac- 
cording to  a  paper  read  before  the  Califor- 
nia State  Water  Problems  Conference  by 
Charles  H.  Lee  of  Los  Angeles.  Further- 
more, where  there  is  a  surplus  the  supply 
may  be  used  for  distant  lands.  What  is 
lacking,  however,  is  the  administrative  ma- 
chinery to  put  the  rules  laid  down  by  the 
courts  into  effect.  Following  is  an  abstract 
of  Mr.  Lee's  contentions: 

Because  surface-water  supplies  are  so 
intimately  related  to  ground-water  supplies 
it  would  be  necessary,  in  order  completely 
to  regulate  the  one,  to  provide  a  similar 
control  of  the  other.  The  time  for  such 
regulation  is  the  present.  The  use  of 
ground-water  resources  is  in  the  develop- 
ment stage  and  rapidly  increasing.  If  users 
are  accustomed  to  control  from  the  begin- 
ning much  needless  litigation  will  be  avoided 
later. 

In  some  sections  the  use  of  the  available 
supply  has  already  exceeded  the  safe  yield. 
The  only  means  of  preventing  an  overdraft 
is  by  appeal  to  the  courts,  which  in  many 
cases  is  beyond  the  means  of  the  individual. 

Water  levels  are  being  dravra  down  in 
many  underground  reservoirs  by  wasteful- 
ly  leaving  artesian  wells  uncapped  when 
the  water  is  not  being  used.  The  State 
laws  provide  penalties  for  this,  but  the  laws 
are  not  always  enforced. 

There  is  need  for  a  systematic  collection 
and  careful  analysis  of  data  relative  to 
ground-water  resources.  The  gathering  of 
such  information  requires  knowledge  of 
conditions  over  large  areas  and  extensive 
periods  of  time,  and  the  co-operation  of 
local  people.  It  can  be  best  undertaken  by 
a  disinterested  party. 

The  State  Water  Commission  should  be 
given  power  to  control  the  use  of  both  sur- 
face and  ground  water.  In  addition  it 
should  be  authorized  to  maintain  a  tech- 
nical organization  to  conduct  investigations 


of  ground-water  supplies  and  their  relation 
to  surface  waters,  either  independently  or 
in  co-operation  with  federal  investigations, 
and  be  provided  with  funds  for  the  purpose. 


Wheel  Tax  Would  Provide  Road 
Maintenance  Funds 

FOR  the  maintenance  of  roads  in  North 
Carolina  Joseph  Hyde  Pratt,  secretary 
of  the  State  Highway  Commission,  has  re- 
cently advocated  the  imposition  of  a  "wheel 
tax,"  based  upon  tire  widths  and  the 
amount  of  damage  to  highway  surfaces 
caused  by  individual  vehicles.  All  funds 
thus  collected  would  be  used  exclusively  for 
maintenance  work.  Under  the  suggested 
wheel  tax  a  wagon  capable  of  carrying  4000 
lb.  and  with  wheels  having  tires  2  to  21/2 
in.  in  width  would  pay  a  much  greater  tax 
than  the  same  capacity  wagon  whose  wheels 
have  tires  6  in.  wide.  If  the  front  wheel 
of  such  a  wagon  should  not  have  the  same 
tread  as  the  rear  wheels  the  tax  would  be 
still  lower.  The  heavier  the  load  the  wagon 
will  hold,  the  higher,  proportionately,  will 
be  the  wheel  tax,  and  the  wider  the  tire, 
the  lower  the  wheel  tax.  With  automobiles 
the  horsepower  and  weight  of  machine  will 
determine  the  wheel  tax.  An  equitable 
scale  of  the  wheel  tax  can  be  devised.  Dr. 
Pratt  believes,  which  will  not  work  a  hard- 
ship on  any  one  and  the  revenue  derived 
from  it  will  maintain  the  roads. 

In  West  Virginia  lumber  wagons  have 
been  doing  a  great  deal  of  damage  to  the 
public  roads  and  the  county  engineers  arp 
now  putting  in  force  an  act  recently  passed 
at  the  extraordinary  session  of  the  last 
legislature,  which  is  as  follows: 

Persons,  firms,  etc.,  making  continuous 
use  of  any  piece  of  the  country  road  or 
driving  thereon  any  wagon  and  by  such  use 
causing  more  than  the  usual  wear,  may  be 
compelled  to  put  thereon  a  section  man  or 
men  and  keep  or  assist  in  keeping  said  road 
in  such  repair  as  the  court  may  order.  Any 
person  disobeying  or  refusing  such  orders 
shall  be  adjudged  guilty  of  a  misdemeanor, 
and  upon  conviction  thereof  fined  not  to 
exceed  $50,  or  imprisonment,  or  both. 

This  action  of  the  West  Virginia  Legisla- 
ture, Dr.  Pratt  thinks,  is  a  move  in  the 
right  direction,  but  he  is  still  of  the  opinion 
that  the  wheel  tax  method  of  furnishing  a 
maintenance  fund  and  of  controlling  the 
damage  that  vehicles  do  to  roads,  is  by  far 
the  more  practical  and  effective  one. 


TI.MBER   IS   PLACKi 


KDAM — NOTE   JIB   CRANES   ON    PONTOONS 


Sand  and  Gravel  valued  at  $23,846,999 
was  produced  in  the  United  States  during 
1914,  according  to  the  U.  S.  Geological  Sur- 
vey. This  represents  a  total  of  79,281  tons, 
.slightly  less  than  the  production  in  1913, 
owing  to  the  decline  in  building,  but  still 
1 1  per  cent  greater  than  the  production  in 
1910,  the  largest  previous  output.  Of  this 
total,  85  per  cent  was  sand  and  gravel  used 
in  construction  work,  the  largest  tonnages 
produced  being  classified  under  gravel  39,- 
212,858  tons,  and  building  sand,  24,003,962 
tons.  Material  classed  under  these  heads 
also  represents  about  75  per  cent  of  the 
total  value  of  sand  and  gravel  produced, 
though  the  highest  average  price  was  re- 
corded for  glass  sand,  the  1,619,649  tons  of 
which  produced  brought  $1,568,030.  Build- 
ing sand  brought  an  average  price  of  32 
cents  per  ton,  a  fraction  of  a  cent  more 
than  the  price  in  1913.  Gravel  rose  in  aver- 
age price  from  23  cents  a  ton  in  1913  to  24 
cents  in  1914. 
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Pressure  Chamber  Equalizes  Wash-Water 
Distribution  at  Miraflores  Filters 

False  Bottom,   with  Feed  Pipes   to   Filter  Bed,    Replaces  Usual 
Underdrainage  System  Involving  Ridge  Blocks  and  Pipe  Manifolds 

By  GEORGE  C.  BUNKER 
Physiologist  in  Charge  of  Canal  Zone  Water  Purification 


UNIFORMITY  in  the  distribution  of 
wash  water  and  rate  of  filtration,  low 
maintenance  costs  and  a  minimum  amount 
of  strainer  trouble  and  loss  of  sand  have 
been  made  possible  at  the  Miraflores  rapid 
filtration  plant  in  the  Canal  Zone  at  Panama 
by  incorporating  as  the  main  feature  of 
the  design  of  the  underdrainage  system  a 
false  bottom  or  pressure  chamber  in  place 
of  the  usual  ridge  block  and  pipe  systems. 
Water  under  a  pressure  of  28  lb.  per  square 
inch  is  carried  into  the  filters  through 
feed  pipes  with  their  upper  ends  deflected 
180  deg.  so  that  the  flow  of  wash  water  is 


shed  of  the  river  it  is  increased  to  a  few 
hundred  parts  per  million. 

Table  1  shows  the  physical  and  chemical 
characteristics  of  the  raw  water  during  the 
months  of  April,  May  and  June  of  this 
year. 

.  Table  2  shows  the  variation  in  bacteria 
in  the  raw  water  during  the  month  of  June. 

Aeration  Reduces  Odors 

On  account  of  decided  odors,  present  in- 
termittently, the  raw  water  is  first  dis- 
charged into  an  aeration  basin  through  105 
nozzles  which  are  arranged  in  seven  bat- 


Table  2 — ^Vabiation  in  Bacteria,  June,  191B 

Bacteria  per  cc.  at  38*C. 

^ > 

Aver-  Maxl-  Mint- 
age mum  mum 

Nutrient  agar 688  5,400  85 

Litmus  lactose  agar : 

Total   99  «60  4 

Acid  formers 1  10  0 

Gas  formers' •  2  0 

•Five  samples  contained  a  total  of  six ;  25  aam- 
ples  were  free  from  gas  forming  colonies. 

Presumptive     testa     for 

colon  group  —  lactose 

peptone  bile  at  40*  C. 

, ' N 

0.1  cc.       1  cc.       10  cc 

Number  of  samples 30  30  30 

Positive  tests 7  21  30 


ments  of  the  mixing  chambers.  During  the 
months  of  April,  May  and  June  the  alum 
averaged  192  lb.  per  million  gallons,  vary- 
ing from  a  minimum  of  101  to  a  maximum 
of  471  lb.  per  million  gallons. 

After  passing  through  the  mixing  cham- 
bers the  raw  water  discharges  into  three 
cross-connected  parallel  concrete  sedimenta- 


MIRAFLORES  RAPID  FILTER  PLANT  SERVES  PO  PULATION  OF  70,000  IN  PANAMA  CANAL  ZONE 


deflected  downward  upon  the  filter  floor  or 
gravel  bed.  While  these  feed  pipes  have 
been  fitted  with  strainers,  test  results  have 
convinced  the  writer  that  in  this  type  of 
underdrainage  system  strainers  are  unnec- 
essary. The  filter  plant  was  placed  in  opera- 
tion March  14,  1915,  and  since  that  date 
has  supplied  filtered  and  sterilized  water 
to  a  population  of  70,000  in  Paraiso,  Pedro 
Miguel,  Corozal,  Ancon,  Balboa  and  Pan- 
ama. It  was  designed  under  the  direction 
of  George  M.  Wells,  resident  engineer,  and 
its  operation  is  controlled  by  the  division 
of  municipal  engineering,  of  which  D.  E. 
Wright  is  municipal  engineer. 

Character  of  Raw  Water 

The  original  source  of  supply  for  the 
new  water  works  was  an  arm  of  Miraflores 
Lake.  The  rapid  increase  in  the  chlorine 
content  of  this  water,  due  to  the  lockages 
through  the  Miraflores  locks,  necessitated 
the  selection  of  the  present  source,  the 
Chagres  River  arm  of  Gatun  Lake  at  Gam- 
boa.  This  river  is  approximately  65  miles 
long  with  a  drainage  basin  of  559  square 
miles.  Gatun  Lake  backs  up  the  river  for 
about  10  miles  so  that  a  mixture  of  the 
two  waters  forms  the  raw  water  supply  of 
the  filter  plant.  Under  certain  conditions 
the  more  turbid  and  polluted  water  from 
Gaillard  Cut  flows  back  to  the  intake.  Or- 
dinarily the  turbidity  of  the  raw  water  is 
low,  but  after  heavy  rains  on  the  water- 


teries  of  15  each.  During  the  months  of 
April,  May  and  June  the  dissolved  oxygen 
in  the  raw  water  was  increased  from  an 
average  of  65.8  to  88.7  per  cent  of  satura- 
tion. During  the  same  period  the  free  car- 
bonic acid  was  reduced  from  an  average 
of  2.6  to  0.5  parts  per  million. 

The  aerated  water  flows  over  three  weirs 
into  three  concrete  mixing  chambers,  located 
in  the  basement  of  the  head  house.  Each 
chamber,  37  ft.  long,  15  ft.  wide  and  8  ft. 
deep,  is  divided  transversely  into  eight  com- 
partments by  6-in.  walls  which  form  baf- 
fles, so  arranged  that  the  water  flows  ver- 
tically down  and  under  the  first,  then  rises 
and  passes  over  the  top  of  the  second,  and 
so  on.  The  alum  solution  is  added  to  the 
aerated  water  as  it  enters  the  first  compart- 

Tabi.k  1 — Characteristics  op  Raw  Water,  Aprii.. 
May  and  June,   1915 

Maxl-  Mini- 
mum mum 

Odor 4v  2v 

Taste    4v  2v 

Parts  per  million 

Turbidity 120  2 

Color  : 

Apparent 100  17 

True   15  0 

Alltalinity    .• 52  30 

Free  carbonic  acid 4.5  Trace 

Total  iron 2.6  0.10 

Hardness,    soap   32  26 

Oxygen  consumed 3.05  1.8 

Clilorine 11.5  7.8 

Dissolved  oxygen,  per  cent  satura- 
tion        72  59 

Solids : 

Total    118  84 

Fixed    86  39 


tion  basins.  The  length  of  each  basin  is 
300  ft.,  the  combined  width  of  the  three 
is  125  ft.,  the  depth  at  the  floor  valleys 
is  17.75  ft.  and  that  at  the  summits  16.5 
ft.  At  the  present  time  an  average  sedi- 
mentation period  of  12  hours  is  obtained. 

Each  basin  is  divided  into  three  compart- 
ments by  two  pressure  baffle  walls,  which 
are  provided  with  five  rectangular  openings, 
1.5  ft.  wide  by  6  ft.  long,  placed  3.5  ft.  be- 
low the  water  level.  Extending  across  these 
baffle  walls  in  front  of  the  openings  there 
are  concrete  skimming  troughs  which  reach 
to  within  about  a  foot  of  the  normal  water 
level.  Between  the  pressure  walls  there 
are  two  light  baffle  walls  which  contain  four 
openings,  6  ft.  wide,  extending  from  within 
2.5  ft.  of  the  top  to  3  ft.  from  the  bottom  of 
the  basin.  In  addition  to  the  baffling  effect 
they  prevent  wave  action  which  would  other- 
wise result  due  to  the  strong  winds  which 
prevail  at  times.  All  of  the  valves  on  the 
underdrainage  system  of  the  basins  are 
hydraulically  operated  gate  valves  controlled 
from  an  operating  table  located  in  the  head 
house. 

At  the  filter  building  end  of  the  basin  the 
settled  water  enters  a  receiving  box  from 
which  it  passes  upon  the  filters  through 
two  30-in.  cast  iron  pipes.  There  are  four- 
teen rapid  sand  gravity  filters,  constructed 
of  reinforced  concrete,  measuring  19.75  x 
21.5  ft.  and  11  ft.  deep  to  the  floor  in  which 
the  underdrainage  system  is  placed.    They 
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EACH    FILTER 


IS    OPERATED    BY   HYDRAULIC     VALVES 
FROM    A   SLATE   OPERATING   TABLE 


CONTROLLED 


THE    THREE    LONG    CROSS-CONNECTED    SEDIMENTATION    BASINS    ARE 

WELL  BAFFLED 


are  arranged  in  two  rows  of  seven  units 
each,  with  the  operating  floor  and  pipe  gal- 
lery between.  Each  unit  has  a  sand  area 
of  425  sq.  ft.  or  0.00975  of  an  acre,  making 
a  total  of  5950  sq.  ft.  If  operated  at  a 
rate  of  125,000,000  gal.  per  acre  per  day 
each  unit  will  deliver  1,220,000  gal.  per  .24 
hours. 

Pressure  Chamber  Unique  Feature 

The  differential  feature  of  the  Miraflores 
plant  is  the  design  of  the  filters.  In  place 
of  the  usual  ridge  block  and  pipe  systems 
of  underdrainage  there  is  a  reinforced  con- 
crete false  bottom,  12  in.  thick,  which  forms 
the  t<q)  of  a  pressure  chamber  2  ft.  deep. 
In  the  false  bottom  there  are  placed  1677 
vertical  %-in.  brass  feed  pipes,  spaced  6  in. 
center  to  center.  The  ends  of  the  pipes 
projecting  above  the  false  bottom  are  bent 
180  deg.,  so  that  the  wash  water,  instead 
of  discharging  upwards,  is  deflected  directly 
upon  the  floor  or  grravel.  On  the  ends  of 
these  pipes  are  screwed  brass  strainers, 
leaving  a  space  of  about  IVt  in.  between 
the  latter  and  the  floor  or  top  of  the  false 
bottom.  The  strainer  is  a  slightly  buckled 
circular  plate  %  in.  in  diameter,  pierced 
with  twenty-five  1/16-in.  holes  and  swedged 
into  a  hexagonal  base  ending  in  a  %-in. 
threaded  sleeve  for  screwing  over  the  %-in. 
brass  feed  pipe  from  the  pressure  chamber. 
The  relation  between  the  area  of  the 
strainer  openings  and  that  of  the  sand  sur- 
face of  a  filter  is  1  to  475  or  0.21  per  cent. 


In  each  filter  there  are  24  in.  of  Chagres 
River  gravel  arranged  in  three  layers,  as 
follows : 


Thickness, 
Layer     Inches  Size 

Bottom.. .        8       Passed  by  1%-in.  square  mesh 
Retained  on  1-ln.  square  mesh 
Middle...      12       Passed  by  1-ln.  square  mesh 

Retained  on  7/16-ln.  square  mesh 
Top 4       Between  7/16  and  3/16  In.  diameter 


Thirty  inches  of  Chame  beach  sand,  with 
an  average  effective  size  and  uniformity 
coefficient  of  0.40  and  1.9  respectively,  com- 
plete the  filtering  material.  An  independent 
air  system  is  placed  between  the  small  and 
medium  grades  of  gravel.  This  will  be 
used  only  in  case  hard  spots  and  mud 
patches  develop. 

The  pressure  chambers  were  built  to 
withstand  a  maximum  pressure  of  28  lb.  per 
square  inch.  When  a  filter  is  washed  at  a 
rate  of  6400  gal.  per  minute,  or  15  gal.  per 
square  foot  of  sand  surface,  equivalent  to  a 
24-in.  rise  of  wash  water  per  minute,  a  pres- 
sure of  about  16  lb.  per  square  inch  is  de- 
veloped on  the  false  bottom.  Under  these 
conditions  an  excellent  distribution  of  wash 
water  results  and  the  sand  bed  is  raised 
SYi  in.  above  its  normal  elevation  or  to 
within  121/2  in.  of  the  weirs  of  the  wash- 
water  troughs. 

Tests  on  Strainers 

In  order  to  determine  by  comparison 
whether  or  not  the  strainers  are  essential 


in  this  type  of  filter  they  were  not  placed 
on  the  feed  pipes  in  three  of  the  filters. 
When  washed  at  the  same  rate  as  the  filters 
equipped  with  strainers  a  pressure  of  11 
lb.  per  square  inch  is  developed  on  the 
false  bottom.  The  distribution  of  wash 
water  is  equally  as  good  and  the  sand  bed 
is  floated  to  the  same  height  above  its  nor- 
mal level.  It  is  the  opinion  of  the  writer 
that  in  this  type  of  underdrainage  system 
strainers  are  unnecessary. 

One  central  and  six  lateral  concrete 
troughs  effectively  remove  the  wash  water. 
Weirs  are  cut  in  the  troughs  so  that  the 
maximum  travel  of  suspended  particles  is 
limited  to  2.5  ft.  When  washing  at  the  rate 
mentioned  above  the  depth  of  water  over 
the  weirs  is  1%  in.  and  there  is  sufficient 
current  at  the  filter  wall  ends  of  the  lateral 
troughs  to  prevent  the  settling  out  of  sus- 
pended particles. 

While  false  bottoms  have  been  used  in 
filters  built  prior  to  these  they  have  been 
designed  for  low  pressures  and  rates  of 
flow  of  wash  water.  As  far  as  the  writer 
knows  these  filters  are  the  only  ones  em- 
bodying concrete  false  bottoms  which  will 
withstand  a  maximum  pressure  of  28  lb.  per 
square  inch  and  allow  a  vertical  rise  of 
wash  water  of  2  ft.  per  minute  with  an 
ample  margin  of  safety.  This  type  of  filter 
construction  insures  a  uniform  distribution 
of  wash  water  and  rate  of  filtration,  a  low 
maintenance  cost,  minimized  strainer 
trouble  and  a  minimum  loss  of  sand. 


PRESSURE  CHAMBER  OR   FALSE  BOTTOM   IS   UNIQUE  FEATURE  OP  UNDERDRAINAGE  SYSTEM 
lU  object  l«  to  create  uniform   distribution  of  wash  water  through  feed  pipes  and  equalize  rate  of  filtration. 
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During  the  first  ten  days  of  operation, 
starting  March  15,  the  percentage  of  wash 
water  averaged  8.08,  dropping,  however,  to 
2.35  during  the  remaining  seven  days  of  the 
month.  For  the  months  of  April,  May  and 
June  the  percentages  were  2.7,  3.6  and  3.75 
respectively.  The  results  of  microscopic 
examinations  made  during  these  three 
months  indicate  that  the  micro-organisms 
in  the  raw  water  will  control  the  length 
of  the  filter  runs  and  consequently  the 
amount  of  wash  water.  This  conclusion  is 
confirmed  by  the  writer's  experience  in  the 
operation  of  the  rapid  sand  filter  plants  at 
Mt.  Hope  and  Agua  Clara,  where  the  micro- 
organisms in  the  reservoir  supplies  intro- 
duce serious  difficulties.  Table  3  shows  the 
variation  in  the  length  of  the  filter  runs. 


odor  and  taste.  It  reduces  the  bacteria  in 
the  sterilized  water,  as  it  leaves  the  filter 
plant,  to  an  average  of  7  per  cubic  centi- 
meter at  38  deg.  C.  on  nutrient  agar  and 
eliminates  the  members  of  the  colon  group 
as  determined  by  production  of  gas  in  lac- 
tose bile. 

E.  J.  Tucker  is  superintendent  of  the 
filter  plant.  F.  H.  Waring  and  H.  F. 
Schmidt  are  his  assistants. 


Table  3 — Variation  in  Length  of  Filter  Runs 

Per  cent 

J Filter  runs  in  hours ,     of  wash 

Month        Maximum  Minimum    Average       water 

April 46.2  15.2  26.5  2.7 

May    46.3  7.2  16.5  3.6 

June    29.7  5.5  13.1  3.75 


In  May  the  shortest  runs  occurred,  with 
a  total  of  900  standard  units  of  micro-or- 
ganisms, of  which  690  were  Nitzchia.  Im- 
mediately after  the  period   of  short   runs 


RAW   WATER   IS    AERATED,    TO    REDUCE   ODORS, 
BY    105    NOZZLES 

heavy  rains  on  the  watershed  of  the  Chagres 
River  reduced  the  micro-organisms  and 
Nitzchia  to  303  and  164  standard  units  re- 
spectively. This  resulted  in  the  lengthening 
of  the  runs  to  a  maximum  of  46.3  hours. 

Each  filter  is  operated  by  hydraulic  valves 
controlled  from  a  slate  operating  table, 
each  of  which,  in  addition  to  the  usual 
equipment,  is  provided  with  small  10-watt 
green  and  red  lamps  so  connected  that  the 
former  burns  when  the  filter  is  in  opera- 
tion and  the  latter  starts  to  burn  when  the 
loss  of  head  reaches  a  fixed  point. 

The  discharge  of  filtered  water  from  each 
filter  is  regulated  by  a  controller  which 
consists  of  a  simple  round  open-top  concrete 
box,  approximately  2.5  ft.  in  diameter  and 
3.5  ft.  deep,  cast  on  the  floor  of  the  pipe  gal- 
lery; an  adjustable  circular  bronze  orifice 
cast  in  the  floor  and  opening  into  the  clear- 
water  basin ;  a  copper  float  2.25  ft.  in  diam- 
eter carrying  a  .stem  which  will  operate  a 
small  vertical  piston  valve,  and  a  10-in. 
hydraulic  valve  placed  on  the  effluent  line 
leading  into  the  controller  box. 

It  has  been  found  necessary  to  use  20  lb. 
of  hypochlorite  of  lime  per  million  gallons 
of  water,  equivalent  to  0.80  parts  per  mil- 
lion of  available  chlorine,  in  order  to  pre- 
vent the  development  of  "after-growths"  in 
the  distribution  reservoirs  and  pipe  lines. 
This  is  the  maximum  amount  of  bleach 
which  may  be  used  without  producing  an 


Rural   Credits    Necessary  if 

Irrigation  Enterprises  Are 

to  Succeed 

Irrigators  Have  Insufficient  Capital,  Which  Is  Ab- 
sorbed in  Breaking  Land,  Leaving  Little 
for  Stock  and  Equipment 
By  EDWARD  GILLETTE 
Sheridan,  Wyoming 

SUCCESS  in  farming  depends  mainly 
upon  the  methods  used.  This  applies  in 
the  greatest  degree  to  irrigation  districts, 
as  the  money  invested  and  work  required 
are  greater  than  in  so-called  dry  farming. 
This,  however,  is  only  in  degree,  as  the 
results  achieved  by  all  farmers  depend 
upon  the  skill  employed  in  making  use  of 
the  land.  Few  people  realize  the  initial 
cost  in  taking  up  a  raw  piece  of  land  and 
getting  it  into  condition  to  produce  enough 
to  support  a  family. 

FAILURES  IN  Irrigation  Farming 

Nearly  all  irrigation  projects,  whether 
built  by  the  government  or  by  companies 
or  individuals,  are  more  or  less  failures  on 
account  of  not  giving  proper  aid,  or  realiz- 
ing the  great  cost  of  improvements  re- 
quired, in  the  early  stages  of  making  a 
farm.  The  poor  showing  made  on  govern- 
ment projects  has  been  caused  by  simply 
building  irrigation  works  and  not  follow- 
ing this  up  by  extending  advice  and  aid 
so  that  it  is  possible  for  the  settler  to  make 
a  success.  Foreign  countries,  Italy,  Den- 
mark, Australia  and  others,  recognized  this 
condition  long  ago  and  have  put  in  force 
measures  which  have  made  irrigation  suc- 
cessful in  every  case. 

On  the  reclamation  projects  in  Wyoming 
and  Montana,  according  to  the  testimony 
of  over  five  hundred  settlers,  the  cost  of 
improvements,  including  reasonable  build- 
ings, fencing,  breaking  up  land  and 
smoothing  it  for  irrigation,  constructing 
laterals,  and  purchasing  farm  machinery 
and  necessary  live  stock  to  run  a  small 
farm,  has  cost  an  average  of  $60  per  acre. 
This  means  no  greater  investment  than  is 
actually  required  to  put  the  farm  in  condi- 
tion to  produce  enough  to  support  a  small 
family.  We  must  add  to  the  above  the  cost 
of  the  land  and  water  in  order  to  come  to 
a  realization  of  what  this  business  requires. 
Then  the  fact  dawns  upon  us  that  a  large 
investment  and  skill  are  necessary  to  make 
the  business  pay. 

Aid  in  Other  Countries 

Foreign  countries,  realizing  these  condi- 
tions, assist  the  farmer  in  getting  started, 
where  necessary.  Experts  are  employed  to 
advise  the  settler;  he  is  furnished  needed 
money  for  improvements  and  live  stock;  he 
is  instructed  in  irrigation  and  in  farming 
generally  and  ultimately  becomes  inde- 
pendent of  aid.  At  first  thought  it  seems 
as  though  the  government  might  be  a  great 
loser  by  this  method,  but  experience  has 
demonstrated  the  fact  that  loss  is  sustained 


by  not  following  out  this  method  instead 
of  doing  so.  Of  course,  these  loans  are  se- 
cured on  the  land  and  live  stock  and  limited 
to  a  proper  amount.  Care  is  also  taken  to 
aid  those  who  are  willing  to  work  and  have 
reasonable  capacity. 

In  an  Australian  state  where  money  had 
been  loaned  to  settlers  on  government  irri- 
gation projects,  there  were  due  in  1912 
over  seven  thousand  repayments;  only  ten 
farmers  were  in  arrears  and  these  arrears 
amounted  to  only  $468.  Between  two  and 
three  hundred  million  dollars  has  been 
loaned  to  these  Australian  farmers,  and 
there  is  no  one  of  the  777  members  who 
compose  the  eight  Parliaments  who  is  not 
a  strong  supporter  of  the  system. 

Bankers  Cannot  Extend  Aid 

It  costs  the  public  nothing,  as  the  same 
interest  is  received  on  these  loans  as  on 
government  bonds,  with  the  added  benefit 
of  creating  thousands  of  productive  farms 
and  homes  for  people  who  otherwise  could 
not  get  them,  and  starting  a  movement 
away  from  already  over-crowded  cities. 
Bankers  on  our  reclamation  projects  would 
gladly  welcome  the  loaning  of  funds  and 
giving  expert  advice  to  farmers  by  the 
state  and  government,  as  the  wonderful  in- 
crease in  production  of  the  farms  increases 
all  business,  theirs  especially,  and  betters 
the  security  of  loans.  It  is  a  work  impos- 
sible for  the  banks  to  perform.  The  pur- 
pose of  the  loans  is  to  assist  the  farmers 
over  the  first  few  years,  until  the  farms 
are  on  a  good  working  basis  and  the  an- 
nual payments  for  water  can  be  easily 
made.  The  water  payments  extend  over  a 
long  period,  making  the  yearly  instalments 
small.  All  objections  to  this  method  of 
loaning  money  have  been  overcome  in  other 
countries,  and  it  would  be  strange  indeed  if 
our  country  could  not  do  the  same. 

On  our  reclamation  projects,  as  a  rule, 
farmers  are  in  debt  as  far  as  it  is  possible 
for  them  to  borrow,  the  amount  varying 
from  one  to  two  thousand  dollars.  This 
would  not  be  serious  if  all  the  land  were  in 
cultivation,  and  there  was  enough  stock  to 
consume  the  feed  raised.  Such  is  not  the 
case,  and  there  appears  no  hope  for  the 
future;  the  farmer  is  about  at  the  "end  of 
his  string"  and  something  has  to  be  done 
or  he  will  lose  what  time  and  money  he  has 
put  into  the  business.  Where  a  farmer  has 
enough  stock  to  consume  what  feed  he  can 
raise,  he  is  doing  a  good  business  besides 
keeping  up  the  fertility  of  the  soil. 

The  object  should  be  to  make  &  farm 
suflSciently  productive  the  first  year  to  sup- 
port a  family.  The  second  year  all  the  land 
should  be  made  productive  and  a  perma- 
nent and  successful  business  established 
thereafter. 

The  only  possible  way  to  make  our  irri- 
gation projects  successful  is  to  make  state 
and  national  government  loans  to  the  farm- 
ers, and  the  quicker  it  is  done  the  better 
for  the  country  at  large. 

Cost  op  One-Family  Farm 

The  average  value  of  a  farm  which  will 
support  a  family  is  from  five  thousand  to 
ten  thousand  dollars.  There  is  the  greatest 
demand  for  farms  of  this  size.  Near  cities 
where  truck  farming  is  practised,  a  few 
acres  is  worth  this  amount;  where  sugar 
beets  and  alfalfa  are  raised  40  to  60  acres 
are  worth  the  same;  where  straight  al- 
falfa and  grain  are  produced,  80  to  160 
acres  are  required;  in  dry-farming  from 
half  to  a  whole  section  is  necessary  to  be 


790 


ENGINEERING     RECORD 


Vol.   72,   No.   26 


worth  this  amount.  We  always  come  to 
this  fact  that  a  farm  sufficiently  large  to 
support  a  family  is  worth  about  $7,500. 
A  good  idea  is  thus  obtained  of  the  work 
a  settler  has  to  perform,  or  the  financial 
resources  he  must  have. 

The  Objection  of  Paternalism 

If  objection  is  made  to  national  aid 
on  government  projects  and  state  aid  else- 
where on  account  of  paternalism,  the  an- 
swer is  that  it  is  worse  than  paternalism 
for  the  government  to  construct  these  irri- 
gation projects,  get  settlers  on  the  land 
and  have  conditions  prevail  which  make  it 
impossible  to  succeed  unless  private  capi- 
tal and  enterprise  supply  the  needed  ad- 
vice and  aid.  In  some  districts  sugar  fac- 
tories have  come  to  the  rescue. 

If  a  thorough  investigation  of  this  sub- 
ject were  made  by  the  government,  the  fact 
would  be  revealed  that  it  is  ♦he  duty  not 
only  of  Congress  but  of  the  states  as  well 
to  give  the  relief  and  protection  needed  by 


Detroit-Superior  591 -Foot  Steel  Arch  Successfully 
Swung  by  Toggle  Adjustment 

Timber  Travelers  with  Stiffleg  Derricks  Erect  Three-Hinged 
Arch    Span    and    Double-Deck    Floor    in    Cleveland    Bridge 


SATISFACTORY  progress  was  made  in 
the  erection  of  the  new  Detroit-Superior 
high-level  bridge  at  Cleveland  during  the 
past  season  by  the  use  of  relatively  sim- 
ple and  inexpensive  erection  devices.  The 
591-ft.  three-hinged  arch  span,  now  com- 
pleted, holds  third  place  in  span  length  in 
this  country,  being  exceeded  only  by  the 
Hell  Gate  arch  and  the  Niagara  arch.  The 
steel  for  the  arch  span  was  erected  between 
July  29  and  Nov.  5,  including  the  placing 
of  the  double-deck  floor.  A  description  of 
the  design  and  details  of  this  span  will  be 
found  in  the  Engineering  Record  of  Nov. 
28,  1914,  page  591,  and  that  of  Dec.  12, 
1914,  page  640. 


On  top  of  the  erection  tower,  shown  in 
one  of  the  photographs,  is  a  beam  runway 
for  the  traveler  frame,  which  cantilevers 
over  the  tower.  The  horizontal  steel  struts 
are  part  of  the  tower,  as  can  be  seen  in 
the  photograph.  They  transmit  the  com- 
ponent from  the  anchorage  at  the  adja- 
cent pier  to  the  main  pier,  thus  eliminat- 
ing any  horizontal  thrust  due  to  cantilever 
erection.  The  maximum  stress  in  each 
backstay,  including  wind,  was  2,230,000 
lb.,  and  the  area  was  143  sq.  in.  The  back- 
stay consists  of  a  line  of  eyebars  sup- 
ported by  the  tower  and  containing  the 
framed  toggle  arrangement  clearly  shown 
in  one  of  the  views. 


TRAVELER  ON  STEEL  TOWER  ERECTED  END  PANEL  OF  ARCH 

B«aT7  end  tower  chorda  erected  first  on  false-work  by  use  of  sheer-legrs 
on  face  of  pier.  Note  rods  connecting  vertical  posts  to  backstay,  necessary 
because  backstay  could  not  be  connected  until  end  panel  was  erected  and 
end  top  chord  pin  driven. 


TOGGLE    IN    BACKSTAY — SCREW    IN    TENSION    TO   LOWER   ARCH 

Power   applied    through   rope   sheave    seen   in   center   on    connecting  shaft 
between  the  two  toggles,  insuring  uniform  movement. 


our  struggling  settlers.  In  addition  to 
being  a  duty,  it  would  be  found  the  greatest 
opportunity  to  add  to  our  national  wealth 
and  stability. 

Although  a  small  matter  comparatively, 
it  also  would  enable  the  government  to  get 
back  the  money  expended  on  irrigation, 
which,  under  the  present  scheme,  is  im- 
pouible. 

Gbeater  Winnipeg's  Electric  Power 
consumption  per  capita  exceeds  that  of  nine- 
teen other  cities  in  the  United  States  and 
Canada  for  which  the  Water-Power  Branch 
of  the  Dominion  Department  of  the  Interior 
has  secured  statistics.  The  records  show 
that  the  per  capita  output  in  kilowatt  hours 
generated  is  740  in  Winnipeg.  The  near- 
est cities  in  Canada  are  Vancouver  with 
668  kw.-hr.,  Toronto  with  535  and  Mon- 
treal with  520.  The  records  for  the  cities 
in  the  United  States  tabulated  by  the 
bureau  show  730  kw.-hr.  for  Atlanta,  660  for 
Buffalo,  565  for  Detroit,  and  553  for  Pitts- 
burgh. Philadelphia  shows  the  surpris- 
ingly low  figure  of  165  kw.-hr.  The  statis- 
tics are  published  in  a  report  on  the  water- 
power  of  the  Winnipeg  River,  prepared  by 
H.  E.  M.  Kensit  under  the  direction  of  J.  B. 
Challies,  superintendent  of  the  bureau. 


The  closure  of  the  main  arch  was  made 
on  Oct.  8,  using  screw  toggles  in  the  back- 
stays for  adjustment,  in  a  manner  similar 
to  the  closure  operations  for  the  Hell  Gate 
arch,  with  telephone  communication,  as  de- 
scribed in  the  Engineering  Record  of  Oct. 
9,  1915,  page  438.  The  essential  difference 
in  the  two  operations  was  in  the  use  of  tog- 
gles for  adjustment  of  the  Cleveland  struc- 
ture and  screw  jacks  upon  the  vertical 
posts  of  the  backstays  in  the  Hell  Gate  arch. 
Cantilever  erection  using  backstays  was  the 
fundamental  method  in  each  case,  but  the 
Detroit-Superior  arch  erection  was  started 
at  each  end  from  a  high  tower  on  which 
the  traveler  was  assembled,  and  the  back- 
stays could  be  carried  to  the  next  adjacent 
pier  to  develop  the  uplift. 

Steel  Erection  Towers 

At  each  end  of  the  main  arch  span,  just 
behind  the  abutment  piers,  a  90-ft.  steel 
tower  was  first  erected  by  means  of  a 
1 15- ft.  ginpole.  This  ginpole  was  used  from 
the  ground  to  erect  the  lower  section  of  the 
tower,  then  raised  to  the  level  of  the  pier 
and  supported  on  the  tower  section  already 
erected,  and  finally  raised  another  panel  for 
the  purpose  of  erecting  the  top-chord  trav- 
eler and  two  stiffleg  derricks. 


The  toggle  was  designed  to  put  the  ad- 
justing screws  in  tension,  and  these  screws 
were  turned  by  a  shaft  connecting  them, 
as  shown,  in  order  to  insure  uniform  move- 
ment of  both  arches.  The  power  for  turn- 
ing was  obtained  from  a  single-drum  hoist- 
ing engine  on  the  ground  below,  connected 
to  a  sheave  wheel  on  the  center  of  the 
.shaft.  One  turn  of  the  toggle  screw  at  the 
beginning  was  computed  to  cause  a  verti- 
cal downward  movement  at  the  crown  of 
the  arch  of  2%  in.,  and  thirteen  turns  of 
the  shaft  were  required  for  one  turn  of 
the  screw.  The  total  stress  in  the  eyebars 
at  the  toggle  was  2,530,000  lb.,  including 
wind,  and  the  maximum  component  car- 
ried by  the  screw  was  517,000  lb.  tension. 
The  screw  is  9%  in.  in  diameter,  with 
1%-in.   pitch. 

The  top-chord  traveler  was  a  timber 
framework  consisting  essentially  of  12  x 
12-in.  horizontal  chords  with  4  x  12-in. 
bracing,  and  two  transverse  struts  of  braced 
timbers.  In  order  to  allow  for  the  chang- 
ing slope  of  the  top-chord  runway  and  keep 
the  lower  sills  of  the  derrick  horizontal,  ad- 
justment was  provided  by  a  line  of  holes 
in  the  two  15-in.  channels  to  which  the 
built-up  shoe  at  the  rear  of  the  derrick 
was    bolted.     Two   25-ton    stiffleg   derricks 
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TOP    CHORD   TRAVELERS   LIFT    STEEL   FROM    SCOWS    DURING    CANTILEVER    ERECTION 

Progress  photograph  taken  Sept.   29  ;   arch  closure  made  on  Oct.   8.     Steel  struts  seen  back  of  main 
piers  connect  to  backstays  and   prevent  any   horizontal  thrust  during  erection. 


were  mounted  on  the  frame,  the  transverse 
legs  being  spliced  at  their  intersection. 

Erection  Progress  and  Closure 

The  erection  of  the  steel  arch  was  be- 
gun on  the  east  side  July  29,  and  on  the 
west  side  Aug.  26.  The  delay  on  the  west 
side  was  due  to  awaiting  the  completion 
of  the  main  pier,  and  the  erection  progress 
was  fixed  by  the  west  cantilever.  The  trav- 
elers were  supported  on  the  steel  I-beam 
stringers  of  the  span,  temporarily  used  on 
timber  bents  above  the  top  chord  for  the 
first  four  panels,  as  seen  in  the  photo- 
graph. In  beginning  the  erection  of  the 
end  panel,  the  end  lower  chord,  which  is 
the  heaviest  member  in  the  bridge  and 
weighs  30  tons,  could  not  be  handled  by 
the  derricks  without  special  equipment. 
As  connection  of  the  backstay  to  the  end 
of  the  top  chord  could  not  be  made  until 
the  panel  was  erected,  falsework  bents 
were  used  for  the  end  panels.  A  pair  of 
sheer-legs  on  the  face  of  the  pier,  with 
tackle  attachment,  made  it  possible  to  use 
the  derricks  for  hoisting  the  end  chord. 

The  actual  working  time  on  the  west 
side  for  erecting  the  arches  and  bracing 
was  32  days  of  8  hr.  each.  In  this  time 
about  1250  tons  of  steel  was  placed  on  the 
west  half.  All  truss  members  up  to  the 
four  center  panels,  except  the  bottom 
chords,  were  riveted  up,  the  other  joints 
being  bolted  until  after  closure. 

Closure — Special  Erection  Struts 

The  closure  of  the  arch  was  successfully 
accomplished  Oct.  8.  The  two  halves  of 
the  arch  lined  up  within  Vs  in.,  easily  ad- 
justed by  a  cable,  and  were  within  22  in. 
of  bearing  when  the  lowering  operation 
was  begun  about  10.30  a.  m.  By  2.23  in 
the  afternoon,  with  a  2-hr.  intermission, 
the  arch  closure  was  completed.  Tele- 
phones were  used  at  each  hoisting  engine 
turning  the  toggle  screws,  and  at  the  cen- 
ter where  the  superintendent  of  the  erec- 
tion company  controlled  the  operation.  A 
total  vertical  motion  at  the  center  of  about 
221/2  in.  brought  the  arch  to  a  bearing. 


Owing  to  the  fact  that  the  adjacent  con- 
crete arch  spans  cannot  be  placed  until 
after  the  main  steel  arch  span  is  erected 
and  the  backstays  and  towers  are  re- 
moved, the  main  abutment  piers  are  sub- 
jected to  excess  unbalanced  thrust  until 
these  arches  are  in  place.  To  provide  for 
this  thrust  two  concrete  struts  5  x  7  ft. 
in  section  were  placed  between  the  bases 
of  the  abutment  pier  and  the  adjacent  pier 
where  the  next  arch  had  been  placed  and 
was  thus  available  for  resistance. 

Erection  of  Floor 

The  double-deck  floor  system,  with  six 
trolley  tracks  on  the  lower  level  and  a  high- 
way floor  and  sidewalks  on  the  upper  level. 


was  erected  from  the  center  toward  the 
ends  by  the  travelers  on  the  top  chords. 
As  in  the  case  of  the  main  arches,  the  ma- 
terial was  hoisted  from  scows  in  the  river. 
It  was  placed  by  the  following  sequence 
of  operations:  First,  the  8  x  1%-in.  nickel- 
steel  hangers  were  placed  in  the  arch  chord, 
then  the  pin-connected  floorbeams  of  the 
upper  level  and  the  built-up  hangers  for 
the  lower  level  were  erected.  The  lower- 
level  floorbeams  were  then  placed  and  the 
riveted  connections  to  the  hangers  made. 
Stringers  and  bracing  could  then  be  erected. 

By  Nov.  5  all  steel,  about  4200  tons,  had 
been  placed.  Nickel  steel  was  used  for  the 
main  members  and  carbon  steel  for  the 
bracing  and  floor  system.  The  concrete 
arches  of  the  approaches  are  all  placed  ex- 
cept the  two  adjacent  to  the  main  arch. 
The  west  approach  is  now  completed,  and 
also  the  lower  decks  on  many  of  the  spans 
of  the  east  approach. 

The  contractor  for  the  fabrication  and 
erection  of  the  steel  arch  was  the  King 
Bridge  Company.  Harry  Fuller,  chief  en- 
gineer, was  in  charge  of  the  design  and 
construction  of  the  erection  material.  The 
erection,  however,  was  let  as  a  subcontract 
to  the  Ferro  Construction  Company,  of 
Chicago,  of  which  F.  C.  Fisher  is  president, 
and  F.  F.  Buck,  superintendent  of  con- 
struction. The  contractor  for  the  concrete 
arch  approaches  is  the  Hunkin-Conkey 
Construction  Company,  with  Harold  E. 
Ketchum,  superintendent  of  construction, 
and  H.  L.  Hilton,  engineer.  The  struc- 
ture is  being  constructed  for  Cuyahoga 
County,  under  the  direction  of  W.  A. 
Stinchcomb,  county  engineer,  A.  W. 
Zesiger,  bridge  engineer,  and  K.  D.  Cowen, 
engineer  of  construction. 


U.  S.  Reclamation  Service  Projects, 
under  way  or  completed,  embrace  approxi- 
mately 3,000,000  acres  of  irrigable  land,  di- 
vided into  about  60,000  farms  of  from  10  to 
160  acres  each.  During  the  present  year 
water  was  available  from  Government 
ditches  for  1,450,407  acres  on  29,017  farms. 


arch  closed  and  double-deck  floor  steel  placed  by  returning  travelers 


Progress   photograph   taken   Nov. 
with   other   photograph. 


1.      Amount   of   movement   of  toggles   can   be  seen   by    comparison 
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Seattle  Utilities  Pay  City  for 
Subsurface  Maps 

Taxpayers  Relieved  from  Expense  of  Underground 

Surveys  by  Charcing  Cost  to  Companies 

Owning  Underground  Structures 

By  A.  L.    VALENTINE 

Superintendent  of  Public  Utilities,  Seattle 

THE  Entrineering  Record  of  Jan.  9  con- 
tains an  interesting  article  by  O.  E.  Carr 
on  the  underground  survey  of  the  city  of 
Cincinnati.  This  article  states  that  early 
in  1912  the  city  council  of  Cincinnati  set 
aside  $125,000  for  the  purpose  of  surveying 
and  mapping  the  sewers  and  other  utilities 
beneath  the  surface  of  the  streets.  The 
article  gives  in  detail  the  plan  of  organi- 
zation of  field  parties  and  the  manner  of 
making  the  survey  and  keeping  notes.  The 
first  field  party  began  on  April  27,  1912, 
and  the  force  was  gradually  increased  until 
there  were  eight  parties  in  the  field,  the 
last  party  being  disbanded  Nov.  22,  1913. 
The  initial  plan  required  the  field  parties 
to  locate  objects  in  the  streets  with  refer- 
ence to  curb  lines;  locate  sewer  manholes; 
determine  size  of  sewers;  depth  and  eleva- 
tion of  invert  at  manholes ;  location  of  inlet 
valves,  as  well  as  street  car  tracks.  Water 
pipes  were  located;  gas  mains  were  located 
and  compared  with  existing  records.  Loca- 
tions of  width  of  telephone  conduits  were 
obtained  from  the  telephone  companies  and 
these  plats  checked  with  figures  obtained  by 
the  survey  of  the  manholes. 

Work  Takes  19  Months 

It  will  be  noted  that  it  took  this  large 
force  19  months  to  do  the  necessary  field 
work,  after  which,  of  course,  the  notes  were 
mapped  by  the  office  force.  An  idea  of  this 
part  of  the  work  may  be  obtained  when  it 
is  observed  that  it  was  necessary  to  have 
a  tracing  made  of  the  entire  city  from  rec- 
ords of  the  county  auditor's  office,  complete 
copies  of  plats  in  the  office  of  the  gas  com- 
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HOW  SEATTLE  SHOWS  ACTUAL   LOCATIONS  OF  ITS   SUBSURFACE  STRUCTURES 
In  the  original  maps  the  various  lines  are  differentiated  by  colors  which  it  is  impossible  to  reproduce  here 


pany,  tracings  from  the  records  of  the 
waterworks  department,  as  well  as  complete 
information  from  the  telephone  company 
showing  size  and  location  of  conduits. 

Plans  Prove  Useful 

The  article  is  closed  with  the  following 
statement:  "The  Usefulness  of  these  plans 
has  been  clearly  demonstrated  during  the 
past  year.  Demands  for  information  con- 
tained in  them  are  constantly  being  made 
by  the  water  and  highway  departments,  the 
city  solicitor  and  other  officials.  The  plans 
should  be  the  first  step  in  the  creation  of 
a  substantial,  important  and  self-support- 
ing department.      The  perfecting  of  this 


standard  locations  of  undebgbound  conduits  as  laid  out  by  the  department  of 

PUBLIC  UTIUTIES 


system  of  records  cannot  fail  to  be  of  in- 
estimable value  to  Cincinnati." 

When  we  compare  an  expenditure  of 
$125,000,  in  which  all  taxpayers  were  com- 
pelled to  joint,  as  was  the  case  in  Cincinnati, 
with  the  expense  of  the  Public  Utilities  De- 
partment of  Seattle,  a  relatively  small  cost 
is  readily  seen.  The  following  is  the  plan 
adopted  in  Seattle:  The  records  of  the 
department  showing  everything  beneath  the 
surface  of  the  streets  are  platted  on  un- 
sensitized  cloth,  on  a  scale  of  10  ft.  to  the 
inch.  The  company  desiring  to  install  a 
utility  or  make  an  extension  to  an  exist- 
ing utility  makes  application  through  the 
Public  Utilities  Department  to  the  Board 
of  Public  Works  for  permission  to  do  the 
work.  These  applications  cover  various 
classes  of  work — the  mere  setting  of  a  tele- 
phone pole,  the  laying  of  electric  ducts,  tele- 
phone conduits  or  steam-main  extensions, 
the  installation  of  a  crossover  for  street- 
railway  track,  a  spur  track  from  a  steam 
road  or  main-line  steam  or  street  railway 
track  construction. 

Space  for  Each  Utility 

Each  utility  is  assigned  a  certain  space 
under  the  street,  all  in  an  orderly  arrange- 
ment, and  inspectors  of  the  department  see 
that  the  work  is  carefully  done  and  a  rec- 
ord made  of  the  installation  in  a  note  book 
provided  for  that  purpose.  These  notes 
are  then  placed  upon  the  permanent  records 
by  the  draftsmen.  The  time  spent  by  the 
inspectors  in  securing  this  information,  as 
well  as  the  time  of  the  draftsmen  in  plat- 
ting it  on  the  records,  is  billed  against  the 
utility  company  doing  the  work,  so  that,  in 
Seattle,  instead  of  a  large  expenditure  of 
money,  taken  from  the  taxpayer  to  pay  for 
the  records,  the  value  of  which  cannot  be 
as  great  as  those  secured  at  the  time  of 
construction,  the  department  secures  rec- 
ords that  are  absolutely  correct,  cost  the 
taxpayer  nothing  at  all  and  are  of  in- 
estimable value.  They  are  in  constant  use 
by  the  city  light  department,  city  water 
department,  city  engineer's  department, 
streets  and  sewers  department,  public  util- 
ity companies  and  contractors  for  municipal 
improvements  of  all  kinds. 
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Chief  of  Engineers  Suggests 
Military  Reading  Course 

■Civilian  Engineers  Are  Given  List  of  Forty-Nine 

Sources  of  Military  Information  of  an 

Engineering  Nature 

A  READING  COURSE  on  military  sub- 
jects for  civilian  engineers  has  recently 
been  suggested  in  a  bulletin  issued  by  the 
office  of  the  chief  of  engineers  of  the  War 
Department  in  response  to  frequent  re- 
quests. The  references  were  selected,  first, 
with  a  view  to  giving  to  engineers  un- 
familiar with  the  art  of  war  a  general  sur- 
vey of  that  subject — an  understanding  of 
the  first  essential  to  insure  successful  appli- 
cation of  engineering  knowledge  and  re- 
sources to  military  purposes;  and,  second, 
with  a  view  to  setting  forth,  as  far  as  prac- 
ticable, the  ways  in  which  engineering  is 
applied  to  military  purposes  and  the  means 
provided  therefor. 

The  bulletin  explains  that  both  military 
art  and  military  engineering  are  progres- 
sive, and  a  considerable  part  of  the  latest 
and  most  detailed  information  published  is 
available  only  in  service  journals  of  our 
own  and  foreign  armies.  This  is  particu- 
larly true  of  technical  details  of  sea-coast 
defense  (including  submarine  mining), 
field  artillery,  military  aviation  and  the  in- 
fluence of  these  on  military  engineering. 
It  is  believed,  however,  that  the  funda- 
mentals of  each  subject  are  well  covered  by 
the  references  given  in  this  list.  While  the 
list  is  long,  the  relative  importance  of  the 
various  works  is  indicated,  and  suitable 
comments  on  each  are  included,  so  that  per- 
sons using  the  lists  of  references  may  be 
able  to  select  those  which  particularly  in- 
terest them.  Suggestions  looking  to  an  im- 
provement of  the  list,  which  contains  books 
on  military  policy,  conduct  of  war  and  mili- 
tary history,  permanent  fortifications,  or- 
ganization, equipment  and  duties  of  the 
engineer  troops  and  field  engineering  will 
be  gladly  received. 

Military  field  engineering  at  the  front 
differs  from  ordinary  engineering  work  in 
the  field  in  being  generally  simpler,  of  a 
rough-and-ready  character,  and  especially 
because  of  the  limited  equipment  which  can 
be   taken    along   with    the    advance    of   an 


army,  and  because  of  the  necessity  of- 
working  in  strict  subordination  to  the  mili- 
tary situation.  In  the  rear  of  the  army,  on 
the  contrary,  conditions  are  very  similar  to 
those  governing  ordinary  engineering  op- 
erations, and  civilian  organization  is  suit- 
able, subject  to  directions  by  the  higher 
military  staff.  Little  attempt  is  made  in 
works  on  military  field  engineering  to  treat 
of  general  engineering  methods. 


Cost  of  Sand  per  Oi-ia 


Cost  Per  Square  Foot  of  Floor 
Read  from  Charts 

Useful  Diagrams  for  Obtaining  Unit  Cost  for  Any 

Construction  Composed  of  Fixed  Quantities 

at  Variable  Prices  Explained 

A  USEFUL  METHOD  for  finding  graph- 
ically the  unit  cost  of  any  construction 
in  terms  of  variable  unit  costs  of  its  fixed 
component  parts  is  shown  by  the  accom- 
panying charts.  The  first  gives  the  cost 
per  square  foot  of  a  typical  mill-building 
floor  composed  of  4  in.  of  broken  stone,  1 
in.  of  sand  and  tar,  3  in.  of  hemlock  and  a 
%-in.  tongue-and-groove  maple  finish.  The 
second  gives  the  cost  per  square  foot  for  the 
material  in  a  4-in.  concrete  slab  for  three 
different  mixes.  The  construction  of  the 
first  chart  will  be  explained,  as  the  method 
of  procedure  is  applicable  to  any  other  case 
where  the  unit  costs  of  the  component  parts 
are  variable  and  a  fixed  amount  of  each 
enters  into  the  final  unit,  the  cost  of  which 
is  desired. 

Preparation  of  Chart 

To  prepare  the  chart  shown  in  Fig.  1, 
four  combination  costs  for  the  stone  and 
sand  at  the  limiting  values  of  the  costs 
assumed  for  these  quantities  per  cubic  yard 
are  first  computed  in  cents  per  square  foot 
of  floor,  knowing  the  quantities  of  each. 
Selecting  a  convenient  scale  and  direction, 
called  scale  X  on  the  diagram,  these  com- 
bination values  are  plotted,  and  four  paral- 
lel lines,  AA,,  BB,,  CC^  and  DD„  are  drawn 
through  the  plotted  points.  The  point  A 
is  selected  arbitrarily  and  the  point  C 
chosen  to  give  sufficient  length  AC  for  the 
sand  scale  and  at  the  same  time  a  conve- 
nient diagonal  direction  AC  for  locating  the 
stone  scale.    The  latter  is  found  between  the 
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FIG.    2 — COST    OP    MATERIALS   IN    4-INCH 
CONCRETE  SLAB  FLOOR 
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FIG.    1 — COST   OF   MATERIALS    IN   COAL-TAK-HEMLOCK-MAPLE   FLOOR 


diagonal  sides  AC  and  DB  of  the  parallelo- 
gram ABCD,  the  sides  AD  and  EC  in  this 
case  being  conveniently  made  parallel  to 
the  assumed  direction  of  the  combination 
scale  X.  The  lines  AD  and  AC  are  easily 
divided  into  the  desired  number  of  parts 
by  the  use  of  any  convenient  diagonal  line 
and  scale. 

Using  the  previous  four  combination 
costs  for  the  first  two  items,  a  second  set  of 
four  combination  costs  including  the  cost 
of  the  tar  used  per  square  foot  is  computed. 
The  amount  of  tar  is  based  on  an  assump- 
tion of  1  gal.  of  tar  to  51/2  sq.  ft.  for  the 
stone  and  1  gal.  to  10  sq.  ft.  for  the  sand, 
with  3  per  cent  waste.  The  four  costs  are 
then  plotted  to  a  convenient  scale  in  a  ver- 
tical direction,  beginning  at  any  selected 
point  A„  and  the  four  horizontal  lines  A^A„ 
B^B„  C,C,  and  D,D,  are  drawn  through 
them.  The  lines  A^D,  and  C,B,  through  the 
resulting  intersection  points  then  give  the 
direction  of  the  scale  for  the  coal  tar  as 
shown.  This  can  be  divided  into  the  desired 
number  of  parts  in  the  usual  manner. 

Continuing  the  Diagram 

Similarly,  the  four  combination  costs  per 
square  foot,  including  the  3-in.  hemlock 
flooring  at  limiting  prices,  with  12  per  cent 
added  for  waste  and  0.02  cents  for  nails, 
are  computed.  These  are  plotted  horizon- 
tally to  an  assumed  convenient  scale,  be- 
ginning at  the  point  A,.  The  resulting  in- 
tersections A„  B„  C,  and  D,  where  the 
vertical  lines  cut  the  preceding  horizontal 
lines  determine  the  slopes  AJ),  and  CJB,  for 
the  hemlock  scale. 

The  final  costs,  including  the  %-in.  maple 
floor  faced  from  1-in.  material  and  allowing 
25  per  cent  for  the  tongue  and  groove  with 
0.1  cent  for  nails,  are  then  computed  for 


794 


ENGINEERING     RECORD 


Vol.   72,   No.  26 


the  four  limiting  prices  and  plotted  in  the 
final  vertical  scale  shown,  giving  points  of 
intersection  A„  B„  C,  and  D„  and  fixing  the 
scale  for  maple  cost  by  the  lines  Afl,  and 
B,C,.  Any  number  of  variables  can  be  in- 
cluded by  continuing  the  process  of  right- 
angled  turns  between  the  scales  used  for 
combination  costs. 

The  use  of  the  diagram  is  explained  in 
the  chart.  Fig.  1,  by  the  heavy  lines  which 
indicate  the  successive  steps  in  reading  for 
the  case  of  stone  or  cinders  at  $1.50  per 
cubic  yard,  sand  at  $1.20  per  cubic  yard, 
coal  tar  at  $3  per  barrel,  hemlock  at  $22  per 
thoosand  and  maple  at  $42  per  thousand, 
giving  a  final  total  cost  of  16%  cents  per 
square  foot. 

The  second  chart.  Fig.  2,  is  constructed 
and  used  in  a  similar  manner,  noting  that 
the  quantity  of  sand  and  of  stone  for  the 
given  mixes  is  practically  constant.  The 
heavy  lines  indicate  the  solution  for  the 
case  of  stone  at  $1.80,  sand  at  $1  and  ce- 
ment at  $1.45  for  a  1  :  2V2  :  5  mix,  giving 
a  total  cost  of  nearly  5  cents  per  square  foot 
for  the  materials. 

This  and  similar  charts  have  been  pre- 
pared by  A.  Pearson  Hoover,  engineer  with 
John  W.  Ferguson  Company,  engineers  and 
building  contractors,  Paterson,  N.  J. 


Experiment   with   Natural 
Water  Softening  Zeolite 

R.  N.  Kinniard  Tells  Iowa   Section  of  American 

Waterworks  Association  of  Tests  on  Des  Moines 

and  University  of  Illinois  Water 

EXPERIMENTING  with  a  natural 
hydrous  aluminum  silicate  in  combina- 
tion with  calcium,  which  is  capable  of  ex- 
change with  sodium  in  the  raw  state  at  a 
high  rate  and  to  at  least  as  high  a  capacity 
as  the  synthetic  product,  R.  N.  Kinniard, 
chief  engineer  of  the  Des  Moines  Water 
Ck>mpany,  has  succeeded  in  evolving  a  meth- 
od of  measurement  of  the  rates  of  exchange 
in  both  directions  of  the  reaction.  He  gave 
the  following  results  to  the  Iowa  Section  of 
the  American  Waterworks  Association, 
Dec.  3.  Des  Moines  city  water,  which  has  a 
total  carbonate  and  sulphate  hardness  of 
more  than  300  parts  per  million,  has  been 
softened  in  experimental  filters.  In  the 
laboratory  of  Dr.  Edward  Bartow  of  the 
Illinois  State  Water  Survey  these  Des 
Moines  experiments  have  been  duplicated 
with  University  of  Illinois  water  having  a 
total  carbonate  hardness  of  300  parts  per 
million.  With  a  filter  layer  2  ft.  thick, 
rates  of  filtration  of  2  gal.  per  minute  per 
square  foot  and  upward  have  been  obtained 
with  water  of  300  parts  per  million  hard- 
ness. This  is  equal  to  the  rapid  sand  filtra- 
tion rates  and  suggests  the  substitution  of 
this  natural  medium  either  in  gravity  or 
preuure  filters  for  municipal  use. 

Requikements  for  (Containers 

The  requirements  for  containers  and 
drainage  and  washing  systems  would  not  be 
unlike  the  arrangement  for  rapid  sand  fil- 
tration. More  idle  time  would  be  involved 
in  the  regenerating  process  than  is  at  pres- 
ent consumed  in  washing  the  filters,  which 
would  increase  somewhat  the  bulk  of  the 
equipment.  The  cost  per  unit  capacity 
would  therefore  be  somewhat  more  than 
the  cost  of  rapid  sand  filters.  The  other 
items  of  expense  would  be  in  the  cost  of 
the  medium  as  compared  with  sand,  its  life 
and  the  cost  of  salt  for  regeneration. 

It  is  not  unlikely  that  the  medium  can  be 


produced  very  cheaply,  as  compared  with  a 
synthetic  product.  The  material  with  which 
Mr.  Kinniard  has  experimented  requires 
some  refining  and  hardening  to  give  it 
mechanical  form.  The  process  is  not  in- 
volved and  if  handled  in  large  quantities  can 
be  made  to  meet  a  heavy  demand  at  an 
easily  practicable  figure. 

Quantities  and  Costs 

Present  information  indicates  that  4  lb. 
of  salt  can  be  counted  on  to  convert  com- 
pletely 1  lb.  of  equivalent  calcium  carbo- 
nate to  sodium  carbonate,  ^nd  Mr.  Kinniard 
feels  justified  in  saying  that  the  indications 
are  that  this  can  be  reduced.  Assuming  a 
ratio  of  four  to  one,  and  300  parts  per 
million  hardness,  10  lb.  of  salt  would  be  re- 
quired to  treat  1000  gal.  of  water.  Salt  is 
marketed  in  carload  lots  at  $3  or  more  per 
ton.  Assuming  $5  per  ton,  the  chemical 
cost  would  be  21/0  cents  per  1000  gal.,  which 
figure  can  easily  compete  with  lime  and 
soda.    The  two  processes,  however,  are  not 


strictly  comparable.  The  zeolite  process 
gives  a  completely  softened  water  without 
reducing  the  total  solids.  The  lime  process 
reduces  the  hardness  by  the  amount  of 
bicarbonates,  while  the  soda  process  is  only 
useful  in  that  it  converts  calcium  and  mag- 
nesium sulphates  to  the  sodium  sulphates, 
which  is  exactly  the  same  chemical  substi- 
tution as  is  made  by  the  zeolite. 

Either  alone  or  in  combination  with  lime, 
Mr.  Kinniard  states,  the  zeolite  process 
will  be  a  most  valuable  finishing  process. 
For  waters  harder  or  softer  than  300  parts 
per  million  the  cost  figures  would  vary 
about  in  proportion  to  the  hardness.  Com- 
plete softening  would  probably  be  neither 
necessary  nor  desirable  for  municipal  use, 
which  would  reduce  the  cost  proportionate- 
ly. For  harder  waters  the  depth  of  the  me- 
dium layer  could  be  somewhat  increased, 
sufficient  probably  to  maintain  rates  of  flow 
nearer  the  usual  rates,  without  increasing 
the  equipment  except  as  to  depth  of  the 
containers. 


Hydraulic  Fill  Method  Used  to  Throw  Temporary 
Dam  Across  Wide  Stream 

Structure  Across  Colorado  River   at   Imperial  Heading 
Diverted  Entire  Flow  at  Low  Water  Into  Imperial  Valley 


FOR  NOT  QUITE  a  month,  from  Sept. 
20  to  Oct.  3,  the  entire  flow  of  the 
Colorado  River  was  diverted  into  the  canal 
system  of  the  Imperial  Valley  by  a  hydrau- 
lic fill  dam,  about  6  miles  below  Yuma. 
The  unusual  features  of  the  work  were  the 
deposition  of  the  dam-building  material  in 
the  running  water  of  the  stream,  and  the 
fact  that  the  material  was  obtained  locally 
in  a  country  notorious  for  the  friable  and 
unstable  character  of  its  soil — a  soil  com- 
monly likened  to  sugar  in  its  action  when 
in  contact  with  running  water.  However, 
the  dam-building  material  was  not  this 
light  alluvium,  brought  down  by  the  ruddy 
Colorado,  but  heavier  deposits  pumped 
from  below  the  present  level  of  the  stream 
bed. 

Reasons  for  the  Work 

Water  for  the  irrigation  of  the  valley, 
located  in  Southern  California  and  the 
northern  part  of  Lower  California  (Mexi- 
can territory)  is  taken  from  the  Colorado 
River  just  above  the  international  boun- 
dary line.  The  flow  of  the  stream  seldom 
falls  below  7000  sec.  ft.,  being  ample  nor- 
mally for  the  needs  of  the  irrigated  lands, 
which  in  the  period  when  low  water  is  to 
be  expected  require  from  3500  to  4000  sec. 
ft.  In  the  height  of  the  irrigating  season, 
when  water  is  usually  plentiful,  the  maxi- 
mum demand  is  about  5500  sec.  ft.  This 
year,  however,  the  flow  of  the  stream  fell 
below  the  7000  average  minimum,  endan- 
gering the  supply  to  the  valley.  The  Cali- 
fornia Development  Company  (operated  by 
W.  H.  Holabird  as  receiver),  which  owns 
the  main  canals  in  the  valley  and  sells 
water  to  the  mutual  distributing  com- 
panies, in  order  to  save  the  crops  deter- 
mined to  throw  a  dam  across  the  stream 
just  below  its  heading,  thus  diverting  the 
entire  flow  into  its  canal,  and  wasting  such 
water  into  the  Salton  Sea  as  might  be  in 
excess  of  its  needs. 

Limitations  to  Design 

For  various  reasons  it  was  not  possible, 
or  at  least  not  advisable,  to  put  a  perma- 


nent structure  across  the  stream.  The 
river  is  considered  navigable  by  the  War 
Department,  and  the  cost  of  a  permanent 
structure  was  out  of  the  question  because 
of  the  present  financial  condition  of  the 
California  Development  Company.  Fur- 
thermore, immediate  relief  was  needed. 
It,  therefore,  was  a  problem  of  putting  in 
a  temporary  structure,  using  such  mate- 
rials as  were  locally  available. 

While  there  is  at  the  heading  a  good 
quarry,  furnishing  ample  rock,  previous 
ruling  of  the  War  Department,  requiring 
a  rock-filled  trestle  across  the  stream  to  be 
removed,  barred  such  construction  from 
consideration.  Furthermore,  a  dam  of  that 
sort  would  have  been  costly,  for  experience 
in  closing  breaks  in  the  Colorado  has  dis- 
closed endless  diflSculties  in  building  a  pile 
trestle,  the  current  washing  the  soft  allu- 
vium away  from  the  piles  with  great  rap- 
idity. 

Hydraulic  Fill  Adopted 

Attention,  therefore,  was  directed  to 
some  type  of  earth  fill  structure.  Dry- 
earth  handling  methods  were  barred,  be- 
cause with  them  only  the  light  alluvium 
could  be  economically  secured.  This  is  an 
unsuitable  dam-building  material  because 
even  the  slowest  current  carries  it  away. 
Hydraulic-carriage  methods  were  there- 
fore resorted  to,  and  were  feasible  only  be- 
cause beneath  the  present  stream  bed  a 
considerable  amount  of  heavier  materials 
is  to  be  found.  These  consist  of  stones  up 
to  6  in.  in  maximum  size  and,  principally, 
of  a  mixture  of  clay,  alluvium  and  gravel, 
which  when  wet  has  considerable  strength, 
and  comes  through  a  10-in.  dredge  dis- 
charge pipe  in  lumps  as  large  as  6  or  8  in. 
The  theory  was  that  these  heavier  mate- 
rials discharged  along  the  center  line  of  the 
dam  would  build  up  a  fairly  good  current- 
resistive  core,  the  lighter  materials  being 
carried  off  by  the  separating  action  of  the 
water  to  the  upstream  and  downstream 
toes.  Much  of  this  material  would  be  lost, 
but  the  larger  particles  and  lumps  would 
not  be  carried  away  by  low  current  veloci- 
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ties.  For  the  closure,  which  it  was  recog- 
nized would  be  the  difficult  part  of  the 
work,  it  was  planned  to  make  use  of  brush 
and  sacks  of  earth. 

Procedure 

With  the  plan  formulated,  a  10-in.  suc- 
tion dredge,  with  a  ladder  and  suction  pipe 
long  enough  to  reach  to  a  depth  of  15  ft. 
below  the  present  stream  bed,  was  put  to 
work  Aug.  12,  1915.  The  river  at  this 
point  is  about  900  ft.  wide,  and  the  dam 
makes  an  angle  of  about  10  deg.  with  a 
line  normal  to  the  stream  flow,  the  trend 
of  the  dam  being  downstream  toward  the 
right  bank.  The  dredge  in  fourteen  days 
carried  the  dam  to  an  elevation  of  12  in. 
above  water  level,  extending  from  the  Ari- 
zona shore  to  within  250  ft.  of  the  Cali- 
fornia shore.  As  the  fill  rose  light  poles 
were  jetted  into  it  and  quantities  of  willow 
and  Cottonwood  brush  piled  against  them 
to  form  a  fence.  There  were  two  such 
lines,    about    30    ft.    apart,    within    which 


while  the  dredge  was  in  operation  with  its 
discharge  line  at  the  closure  point.  Two 
1%,-in.  steel  cables  were  stretched  from 
the  California  shore  to  the  end  of  the  dam 
beyond  the  closure  point.  The  procedure 
was  to  throw  the  brush  into  the  stream, 
butts  pointing  downstream,  and  so  to  guide 
them  that  the  butts  would  come  to  rest 
against  the  cables.  Bundles  of  brush 
weighted  with  sacks  were  thrown  from  the 
barge  and,  with  the  current,  immediately 
brought  pressure  to  bear  on  the  brush, 
quickly  bending  the  poles  until  at  the  steel 
cables  they  were  pointed  vertically  upward. 
The  strain  on  them  was  relieved  by  turn- 
ing the  discharge  of  the  hydraulic  dredge 
onto  them.  In  this  way  progress  was 
slowly  made  across  the  channel.  Closure 
was  effected  on  Sept.  20,  when  there  was  a 
head  of  about  6  ft.  of  water  against  the 
dam. 

The  structure  remained  intact  from  its 
completion  until  Oct.  3,  when  a  rise  of  the 
stream,   telegraphed   ahead    from    Needles, 


The  total  cost  of  the  work  figured  out 
as  follows : 


Earthwork   (dredge) )1,100.00 

Brush  and  poles 333.00 

.Sacks    1,140.00 

Wire    32.00 

Cable   and  clamps 100.00 

All  labor  2,000.00 

»4,705.00 
Add  10  per  cent  for  supervision 470.00 

$6,175.00 


As  against  this  cost  should  be  set  the 
increased  revenue  of  from  $700  to  $1200 
per  day  from  the  sale  of  the  water. 

Since  low  flows  are  to  be  expected  and 
are  likely  annually  to  embarrass  the  irri- 
gation district,  the  California  Development 
Company  plans  to  lengthen  the  ladder  on  its 
dredge  in  order  to  get  deeper  than  at  pres- 
ent. By  so  doing  still  heavier  material 
will  be  secured  and  will  enable  a  structure 
stable  under  even  higher  velocities  than 
were  experienced  this  summer  to  be  built. 


EARTH    DAM    BUILT   ACROSS   COLORADO   RIVER   BY    HYDRAULIC    METHODS — INTAKE    OF    IMPE:iIAL  CANAL  AT   EXTREME  RIGHT    OF  PICTURE 


space  materials  were  pumped  to  raise  the 
crown  of  the  dam  rapidly.  Three  subse- 
quent runs  across  the  stream  raised  the 
dam  to  an  elevation  of  5  ft.  above  water 
level.  With  the  type  of  construction  de- 
scribed there  resulted  a  base  width  of 
about  150  ft.  and  a  crown  of  30  ft.,  the 
depth  of  water  being  6  to  7  ft.  When  the 
work  was  started  the  velocity  of  the  cur- 
rent was  from  2  to  3  ft.  per  second.  As 
the  channel  cross-section  was  decreased  the 
velocity  naturally  increased  and  at  closure 
was  about  6  ft. 

Since  the  stream  is  subject  to  rapid 
rises  and  it  was  undesirable  to  take  more 
than  about  5000  sec.  ft.  through  the  Im- 
perial Valley  canals,  arrangements  were 
made  during  the  construction  of  the  dam 
to  cut  it  at  two  places.  The  ends  of  the 
dam,  on  either  side  of  the  point  of  final 
closures,  were  built  as  abutments,  with 
brush  and  stick  fences  strengthened  with 
sacks  of  earth,  the  lines  being  winged  back 
along  the  toes.  The  same  type  of  construc- 
tion was  used  at  another  point  in  the  dam, 
thus  making  it  possible  by  using  light 
blasts  to  quickly  create  two  150-ft.  chan- 
nels. 

Closure 

Before  beginning  the  final  closure  the 
bottom  was  carefully  lined  with  about  10,- 
000  sacks  filled  with  heavy  material 
pumped  by  the  dredge.  The  closure,  which 
was  made  in  a  velocity  of  about  6  ft.  per 
second,  and  at  the  very  last  instant  in  a 
depth  of  water  of  about  22  ft.,  was  effected 
with  the  aid  of  cottonwood  and  willow 
brush  obtained  on  the  river  banks.  The 
brush  consisted  of  young  trees,  6  to  10  in. 
in  diameter  at  the  butt,  and  20  to  30  ft. 
long.  These  were  piled  on  a  barge  moored 
upstream  at  the  point  of  closure.  Another 
barge  was   loaded  with   earth-filled  sacks, 


300  miles  up  the  river,  made  it  advisable 
to  blow  up  the  closure  section.  This  was 
done  by  a  charge  of  dynamite.  During 
the  time  of  complete  closure  the  discharge 
went  as  low  as  2700  sec.  ft.,  and  on  most 
of  the  days  was  about  3500  sec.  ft.,  all  of 
which  was  needed  in  the  valley.  This  was 
an  exceptionally  low  stage  of  the  river, 
particularly  for  a  protracted  period, 
though  a  minimum  of  3000  sec.  ft.  had 
previously  been  recorded. 

Yardage  and  Costs 

Yardage  measurements '  of  the  prism  in- 
dicate that  there  were  30,000  cu.  yd.  of  ma- 
terial in  the  dam,  though  the  pumping 
records,  combined  with  observation  of  the 
percentage  of  material  carried,  indicated 
that  40,000  cu.  yd.  were  pumped.  The  two 
figures  are  not  inconsistent,  because  it  is 
known  that  much  of  the  fine  material  was 
washed  to  the  toes  and  there  lost.  The 
costs  for  the  pumping  alone  were  as  fol- 
lows: 


I^abor   $578.38 

Fuel  oil    (13,000  gal.) 416.00 

Other  oil,  and  supplies 100.00 

$1,094.38 


On  the  basis  of  40,000  cu.  yd.  pumped 
this  would  give  a  cost  of  2.7  cents  per  yard. 
The  dredge  was  immediately  upstream 
from  the  dam  side,  so  that  the  length  of 
pumping  line  was  in  no  case  greater  than 
500  ft. 

For  the  final  closure  450  cords  of  brush, 
at  0.73  cents  a  cord;  21,300  sacks,  at  a 
total  cost  of  $1,140,  and  1000  ft.  of  second- 
hand %-in.  and  1%-in.  cable,  at  a  cost  of 
$100,  were  used.  No  timber  or  piling  was 
bought,  poles  and  brush  being  secured  on 
the  banks. 


It  is  expected  that  the  present  structure 
will  in  part  be  carried  out  by  high  water, 
but  that  a  considerable  base  will  be  left  as 
a  foundation  for  a  similar  structure  next 
year,  should  that  prove  necessary.  The 
dredge,  of  course,  has  excavated  a  deep  and 
extensive  hole  which,  it  is  expected,  will 
be  filled  with  heavy  material  brought  down 
in  the  freshets  of  the  next  high-water 
season. 

The  work  described  was  carried  out 
under  the  direction  of  J.  C.  Allison  of 
Calexico,  Cal.,  chief  engineer  and  assistant 
general  manager  for  W.  H.  Holabird,  re- 
ceiver of  the  California  Development  Com- 
pany.   

Two  New  Circular  Communications 
have  been  issued  to  the  chairmen  of  the 
railroad  valuation  committees  by  Thomas 
W.  Hulme,  general  secretary  of  the  Presi- 
dents' Conference  Committee.  They  have 
to  do  with  the  inclusion  in  the  inventory 
of  property  used  but  not  owned  by  the  car- 
rier, and  with  "condition  per  cent."  The 
substance  of  the  former  is  that  the  car- 
rier's pilots  should  be  prepared  to  point 
out  all  property  used  by  the  carrier,  what- 
ever the  ownership;  that  the  carrier  should 
seek  to  have  property  used  but  not  owned 
recorded  in  detail  in  the  inventory  and  not 
merely  referred  to;  and  that  exceptions 
should  be  taken  if  this  is  not  done.  The 
circular  on  "condition  per  cent,"  pointing 
out  the  difference  between  the  government's 
and  the  carriers'  views  as  to  what  consti- 
tutes depreciation,  urges  the  pilots  to  co- 
operate with  the  government  in  the  ascer- 
taining of  facts  regarding  age  and  proba- 
ble date  of  renewal  of  parts  of  each  indi- 
vidual unit,  but  not  to  commit  themselves 
as  to  the  life  or  condition  per  cent  of  the 
whole  unit.  The  pilots  are  especially  urged 
not  to  agree  to  life  tables. 
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WAT««-8trm.T  PAPKsa.  V.  S.  Giolooical  Scrvkt. 
Paper,  <  X  9  tn.  Waahinirton.  Qovernment  Prlnt- 
ins  OOlos. 

Paortu  SuBVBTa  in  Chelan  and  Mkthow 
RnrsB  Basins.  Washinoton.  Prepared  under  the 
direction  of  R.  R  Uarshall.  chief  geographer. 
Paper  No.  17(;  8  page* ;  5  plates. 

Si-RTAca  Wat«b  SiTPPi-T  OF  Orboon,  1878-1910. 
By  F.  y.  Henshaw  and  H.  J.  Dean,  in  co-opera- 
tion with  John  H.  Lewis.  State  Enafineer  of  Ore- 
Son.     Paper  No.  370;  829  pages;  illustrated. 

Paopiui  SoTSTS  IN  Spokane  Riveb  Basin, 
Washington  and  John  Dat  River  Basin,  Oee- 
OON.  Prepared  under  the  direction  of  R  B.  Mar- 
shall, ohm  (eocrapher.  Paper  No.  377 ;  7  pages. 
10  plates. 

Paonui  ScsTSTS  in  1914  in  Umpqda  River 
Basin.  Obboon.  Prepared  under  the  direction  of 
R  R  Uarshall,  chief  geographer,  in  co-operation 
with  John  H.  L«wis.  State  Engineer  o  Oregon. 
Paper  No.  17*  ;  7  pages:  13  plates. 

PRoriLs  Stjrvets  in  1914  o.v  Middle  Fork  op 
WiiXAMBm  River  and  White  River,  Oregon. 
Prepared  under  the  direction  of  R  B.  Marshall. 
chief  geographer,  In  co-operation  with  John  H. 
Lewis.  State  Engineer  of  Oregon.  Paper  No.  378  ; 
S   pages:   t  plates. 

SORFACE  Water  Supplt  of  the  United  States, 
1914.  Part  VIII.  Western  Gulf  of  Mk.kico 
Basins.  By  Nathan  C.  Grover,  chief  hydraulic 
engineer,  and  Glenn  A.  Gray,  district  engineer. 
Paper  .No.  388:  124  pages,  with  list  of  previous 
publications ;  illustrated. 

StnirACB  Water  Scpplt  of  the  United  States, 
1913.  Part  II.  South  Atlantic  and  Eastern 
Ginj'  or  Mexico  Basins.  By  Nathan  C.  Grover, 
chief  hydraulic  engineer.  Guv  C.  Stevens  and 
Warren  E.  Hall,  district  engineers.  Paper  No. 
lit :  84  pages.  Illustrated.  Part  V.  Hudson  Bat 
Basins  and  Upper  Mississippi  River.  By  Nathan 
C  Grover.  chief  hydraulic  engineer,  W.  A.  L,amb 
and  W.  G.  Hoyt,  district  engineers.  Paper  No. 
135:  177  pages;  illustrated. 

TRiANatn.ATioN  Along  the  Columbia  River  and 
the  Coasts  of  Orboon  and  Norther.n  Califor- 

'  KIA.  By  Charles  A.  Mourhess,  computer.  Special 
publication  No.  31.  U.  8.  Coast  and  Geodetic  Sur- 
vey. Paper.  9  x  im  In. ;  149  pages:  Illustrated. 
Washington,  Government  Printing  Office. 

Triangulation  in  West  Virginia,  Ohio,  Ken- 
TUCKT.  Indiana,  Illi.vois  and  Missouri.  By  A. 
L.  Baldwin,  assistant  Inspector  of  geodetic  work. 
Special  Publication  30.  U.  S.  COast  and  Geodetic 
Survey.  Paper,  9  x  1H4  in.:  «7  pages:  illus- 
trated.    Washington,  Government  Printing  Office. 

Thb  Building  Estimator's  Reference  Book.  By 
Prank  R  Wallace.  Limp  leather;  4\4  x  6^^  In.; 
(12  pages:  illustrated.  Chicago,  published  by  the 
author,  30  Michigan  Avenue.    tlO. 

Water  Power  E.voineerino.  The  Theory,  Investi- 
ntion  and  Development  of  Water  Powers.  By 
Daniel  W.  Mead,  professor  of  hydraulic  and  sani- 
tary engineering.  University  of  Wisconsin.  Second 
edition.  Cloth,  6  x  9  In. ;  843  pages:  Illustrated. 
New  Vork.  McGraw-Hill  Book  Company,  Inc.  36 
neL 

DisTRiBimoM  or  thb  Maonbtic  Declination  in 
tkb  UMrrBD  Statbs  rom  Ja.n.  l,  1915.  By  Daniel 
L.  Hazard,  assistant  inspector  of  magnetic  work. 
Special  publication  No.  33,  U.  8.  Coast  and  Geo- 
detic Survey.  Paper.  S  x  9  In. :  16  pages ;  Isogonlc 
chart  and  secular  change  tables.  Washington, 
Government  Printing  Ofnce. 

Land  Drainaoe  bt  Mbams  op  Pumps.  By  8.  H. 
Woodward,  drainage  engineer.  Revised  with 
special  refer."!!'.:  to  the  ITpper  Mississippi  Valley 
by  C.  W.  Okey,  senior  drainage  engineer.  Bul- 
letin 304.  U.  8.  Department  of  Agriculture,  Office 
of  Public  Roads.  Paper,  6x9  in. ;  60  pages ; 
Illustrated.  Washington,  Government  Printing 
OfHoe. 

Bcitbao  sub  Bbrbchnuno  von  Habtpu.vdamenten. 
By  Dr.-Ing.  H.  PrOhllch.  Paper,  7  x  10^  In. ;  60 
pages:  illustrated.  Berlin,  Germany,  Wllbelm 
Ernst  ft  Sohn.    2.60  marks. 

Records  the  resulu  of  experimental  tests  of  ten 
full-sixe  concrete  foundations  for  transmission 
line  poles  In  ordinary  soil,  and  discusses  results. 
Theoretical  analysis  Is  given,  and  formulas  are 
derived.  Diagrams  are  plotted  for  design  pur- 
poses, and  examples  solved. 

A  Tbsatiss  on  Safbtt  Enoinkesing  as  Applied  to 
Scatpoum.  Cloth,  6  X  9  in. ;  354  pages :  Illus- 
trated. Hartford.  Conn.,  Travelers  Insurance 
Omipany.    )S. 

An  esceollonaily  well-Illustrated  volume  treat- 
ing the  subject  of  safe  scaflTolding  in  very  com- 
preheiMrtve  form,  and  Including  both  American 
and  European  practi.-c.  Based  upon  results  of 
experience  and  observation,  it  has  been  worked 
up  by  the  enginef-ring  •l>n>»rlment  of  the  Travelers 

•   Insurance  Company.     Revi»»<?d  on  page  801. 

IKVBMTIOMS  AND  PATENTS.  «y  I-hillp  E.  Edelman. 
Clotb.  5  X  8  in. :  288  paic-H ;  illustrated.  New 
Tork.  D.  Van  Nostrand  Company.     11.50  net. 

Explains  the  methods  of  i>aty.nt  procedure  for 
the  infomnatlon  of  all  personii  Interested  In  pat- 
ents, either  as  Inventors,  Investors  or  manufac- 
turers.    Cootalna  chapters  on  jit«pa  necessary  to 


secure  .1  patent,  patentability  and  practicability, 
protecting  an  invention,  disposing  of  patent  rights, 
infringements,  foreign  patents  and  the  present 
status  of  Inventions. 

An  Open  Letter  to  thb  Federal  Trade  Commis- 
sion. By  the  Port  of  Seattle  Commission.  Bul- 
letin 5.  Paper,  6^4  x  9W  in.;  96  pages;  illus- 
trated. Seattle,  Wash.  H.  'C.  Piggott  Printing 
Company. 

A  report  reviewing  the  recent  wharf  and  ter- 
minal improvements  at  Seattle,  and  covering  the 
facilities  at  that  port  for  storing  and  shipping 
various  kinds  of  freight.  It  explains  the  need 
and  purpose  of  the  several  structures  that  have 
been  completed  for  handling  and  storing  freight, 
outlines  the  plans  for  the  proposed  belt-line  rail- 
way and  accounts  for  the  commission's  expend- 
iture of  about  35,000.<)00  in  port  improvements. 
The  half-mile  pier,  the  grain  elevator,  the  cold- 
storage  plant  and  several  others  among  the  more 
important  structures  each  receives  attention  in  a 
separate  chapter.  An  explanation  is  also  made 
of  the  policy  and  the  advantages  of  municipally 
owned  terminal  facilities. 

Mainte.vance  of  Wat  and  Structures.  By  Wil- 
liam C.  Willard,  assistant  professor  of  railway 
engineering,  McGIll  University.  Cloth,  6  x  9  in. : 
4.'il  pages :  illustrated.  New  York,  McGraw-Hill 
Book  Company,  Inc.     34  net 

SciE.MTiFic  Management  and  Labor.  By  Robert 
Franklin  Hoxie,  associate  professor  of  political 
economy.  University  of  Chicago.  Cloth,  5  x  7^^ 
in. :  302  pages.  New  York  and  London,  D.  Apple- 
ton  &  Company.     31-50  net 

A     StmVET     OF    THE     PUBLIC    HEALTH     SITUATION     IN 

Ithaca,  New  York,  1914.  By  Franz  Schneider, 
Jr.,  sanitarian,  Russel  Sage  Foundation.  Paper, 
6  X  9  In. ;  33  pages ;  illustrated.  Ithaca,  N.  Y., 
Central  Committee  for  Ithaca  Survey. 
BErrnXGE  eur  Geschichte  der  Technik  und 
Industrie.  Jahrbuch  des  Vereines  Deutscher 
Ingenieure.  Vol.  6,  1914-15.  By  Conrad  Mats- 
choss.  Paper,  8  x  11  in.;  187  pages;  illustrated. 
Berlin,  Julius  Springer. 

The  following  is  the  table  of  contents  of  this 
volume : 

Schmledemachlnen.      5y  Prof.   Hermann  Fischer. 
LeuchttUrme.     By  Dr.  Richard  Hennlg. 
Der      Bickfordsche      Sicherheitszunderfabrik      in 
Deutschland.     By  Prof.  Hugo  Fischer. 
James   B.   Francis.     Zur  hundertsten  Wiederkehr 
seines  Geburtstages.     By  Dr,  Karl  Keller. 
Peter   Hitter  von   Tunner   und   seine   Schule.      By 
Hofrat  Josef  Gangl  v.  Ehrenwerth. 
EIn  Beitrag  zur  Geschichte  der  Grossgasmachine. 
By  Dr.  WiThelm  von  Oechelhaeser. 
Die    Lokomotiven    der    vormallgen    Braunschwei- 
glschen     Eisenbahn,     unter     MitberUckslchtigung 
gleichartiger  Lokomotiven  bei  anderen   Bahnver- 
waltungen.     By  W.  Nolte. 

Especial  mention  should  be  made  of  the  16-page 
tribute  to  the  memory  of  James  B.  Francis  on  the 
occasion  of  the  hundredth  anniversary  of  his 
birth.  The  author.  Dr.  Keller,  has  paid  this 
American  hydraulic  engineer  unusual  compliments 
throughout  the  description  of  his  work  and  inven- 
tions. 


Books  Reviewed 


Irrigation  Practice  and  Engineering — 
Volume  II 

Author,  B.  A.  Etcheverry,  head  of  the  Depart- 
ment of  Irrigation,  University  of  California.  Cloth, 
6>/i  X  9<4  In.;  364  pages,  82  illustrations.  New 
York,    McGraw-Hill    Book    Company,    Inc.     $3.50. 

Reviewed  by  F,  H.  Newell 

Professor   of   Civil   Engineering,   University   of 
Illinois.   Urbana. 

The  second  volume,  just  issued,  of  Etche- 
verry's  "Irrigation  Practice  and  Engineer- 
insr,"  justifies  the  expectations  raised  by 
the  appearance  of  Vol.  I  of  the  series.  Vol. 
II  is  devoted  primarily  to  the  conveyance  of 
water,  but  also  contains  introductory  chap- 
ters relating  to  irrigation  engineering  as  a 
whole.  The  treatment  of  the  subject  ren- 
ders the  book  valuable  not  merely  for  the 
purpose  of  instruction,  but,  more  than  this, 
for  reference  by  practising  engineers.  Not 
only  are  the  discussions  excellent,  but  the 
illustrations  command  special  attention 
from  their  completeness  and  attractive  ap- 
pearance. 

The  subjects  included  under  the  head  of 
conveyance  of  water,  after  the  introductory 
chapters   on    surveys,    examinations,   plan- 


ning and  computations  are  considered,  deal 
with  the  silt  problems,  the  loss  of  water  in 
canals,  the  design  of  the  canal,  cross-section, 
tunnels,  flumes,  pipe  and  inverted  siphons 
and  special  devices  of  this  nature.  The 
book  is  characterized  as  a  whole  by  sim- 
plicity and  clearness  of  statement  and  by 
logical  arrangement  and  presentation  of 
the  salient  facts.  It  brings  together  in 
concise  form  the  important  features  of  the 
topics  above  mentioned,  and  gives  in  addi- 
tion many  references  to  original  sources  of 
information. 


The  Corrosion  of  Iron 

Author,  L.  C.  Wilson,  Cloth,  5  x  7%  In.;  178 
pages.  New  York,  Engineering  Magazine  Com- 
pany, 32. 

Reviewed  by  AUerton  S.  Cushman,  Ph.D. 

Director,  Institute  of  Industrial  Research,  Wash- 
ington, D.  C. 

According  to  the  claims  made  in  its  pref- 
ace, this  little  volume  is  an  attempt  to  put 
in  simple  form  some  of  the  more  important 
facts  connected  with  corrosion  tests  and 
protection  of  iron.  The  author  states  that 
he  hopes  to  reach  the  busy  engineer  who 
has  not  time  to  consult  the  original  authors. 

Since  this  is  the  avowed  intention  of  the 
book,  it  is  to  be  regretted  that  the  author 
has  seen  fit  to  espouse  one  side  in  several 
important  metallurgical  controversies  over 
subjects  of  great  importance  to  engineers, 
and  to  quite  ignore  the  data  and  arguments 
that  have  been  presented  in  rebuttal.  In 
respect  to  the  claims  that  have  been  ad- 
vanced as  to  the  excellence  and  rust-resist- 
ance of  the  commercially  pure  irons  as  well 
as  for  the  types  of  ordinary  steels  alloyed 
with  a  quarter  of  one  per  cent  or  less 
of  copper,  the  so-called  "copper-bearing 
steels,"  the  author  of  this  volume  has  un- 
dertaken to  decide  the  question  in  favor  of 
the  latter  product,  quite  ignoring  the  evi- 
dence that  has  been  advanced  in  favor  of 
the  purer  open-hearth  irons.  It  would  seem 
as  though  the  partisanship  of  the  author  is 
clearly  disclosed  by  his  quoting  in  full  the 
tests  and  arguments  of  the  proponents  of 
copper-bearing  steels  without  making  ref- 
erence to  the  arguments  of  those  who  be- 
lieve in  pure  iron,  although  the  latter  have 
been  widely  disseminated  in  the  literature 
of  corrosion  studies.  In  referring  to  the 
results  of  a  series  of  private  tests  made  in 
the  interest  of  one  side  of  this  controversy, 
the  author  states  on  page  147: 

"The  low  carbon  and  manganese  mate- 
rial, American  ingot  iron,  was  in  rather 
bad  shape,  and  after  about  18  months  of 
exposure  had  disappeared  entirely,  although 
all  of  the  copper-bearing  sheets  were  still 
in  place." 

It  does  not  seem  to  be  ethically  correct 
for  a  book  which  purports  to  be  written 
for  the  dissemination  of  knowledge  among 
engineers  to  undertake  to  belittle  the  prod- 
uct of  any  one  manufacturer  by  ref- 
erence to  the  material  manufactured  un- 
der his  copyrighted  brand  name.  The 
discussion  of  the  excellence  of  vari- 
ous types  of  material  is,  of  course, 
permissible.  An  author  is  well  within 
his  rights  in  expressing  an  opinion 
either  in  favor  of  or  against  any  particular 
type  which  is  offered  for  sale.  In  the  in- 
terest of  fairness,  however,  it  would  be  just 
to  refer  to  the  fact  that  the  matter  was  in 
controversy  and  required  further  investi- 
gation before  it  could  be  finally  settled.  It 
is  unlikely  that  any  engineer  in  charge  of 
construction  work  would  wish  to  accept  as 
proved  on  present  evidence  that  sheets  of 
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any  well  made  open-hearth  metal  of  from 
27  to  16  gage,  whether  it  be  called  iron 
or  steel,  could  be  made  to  entirely  disap- 
pear under  atmospheric  corrosion  in  from 
9  to  18  months,  provided  the  conditions  of 
the  test  were  fair,  open  and  unbiased. 
However  good  certain  brands  of  open- 
hearth  copper-bearing  steels  or  irons  may 
hav2  appeared  in  the  tests  that  have  al- 
ready been  published,  the  counter  claims 
advanced  for  the  excellence  of  pure  iron 
cannot  be  ignored  with  fairness  or  justice. 

The  author  includes  a  considerable 
amount  of  discussion  on  the  characteristic 
dark  color  of  the  adherent  rust  which 
usually  is  a  sign  of  durability,  and  ad- 
vances the  claim  that  this  is  always  char- 
acteristic of  the  copper-bearing  steels, 
whereas  the  other  purer  metals,  he  alleges, 
rust  with  a  lighter,  loosely  adherent  rust 
which  causes  the  sheets  to  quickly  waste 
away.  These  contentions  have  been  denied 
by  some  authorities  who  believe  in  the 
purer  irons  and  who  have  advanced  the 
claim  that  the  dark,  adherent,  close-grained 
rust  is  characteristic  of  carefully  made 
basic  open-hearth  metal,  quite  independent 
of  the  copper  content.  These  conflicting 
contentions  must  be  investigated  in  an  un- 
biased manner,  and  the  fact  that  the  Amer- 
ican Society  for  Testing  Materials  is  plan- 
ning systematic  and  comprehensive  tests  on 
these  mooted  questions  is  sufficient  proof 
that  the  society  considers  them  as  yet  un- 
answered. This  fact  the  author  has  not 
seen  fit  to  refer  to. 

In  another  important  controversy  on  the 
comparative  durability  of  wrought  iron 
and  steel  pipe  which  has  been  carried  on 
for  a  number  of  years  past,  the  author 
chooses  to  select  all  the  evidence  available 
in  favor  of  steel,  quite  ignoring  the  evi- 
dence that  has  been  advanced  in  favor  of 
iron.  In  the  summary  of  his  seventh  chap- 
ter the  author  attempts  to  finally  settle 
this  controversy  in  a  few  words  which,  as 
far  as  brevity  and  succinctness  are  con- 
cerned, are  above  criticism.  As  the  author 
puts  it: 

"All  conclusions  negative  to  superiority 
of  iron  over  steel  as  to  corrodibility,  and 
tendency  to  pitting  somewhat  greater  in 
the  case  of  wrought  iron." 

It  is  probable  that  most  engineers  will 
wish  to  examine  evidence  on  both  sides  -of 
these  controversial  matters  before  coming 
to  a  final  conclusion,  and  they  will  probably 
not  lose  sight  of  the  fact  that  after  all 
neither  steels  nor  irons  are  standard  sub- 
stances. Before  specifying  steel  as  against 
iron  it  is  necessary  to  consider  that  a  given 
type  of  steel  may  or  may  not  be  durable  un- 
der the  conditions  of  service  to  which  it  is 
to  be  exposed. 

The  first  five  chapters  of  the  book  con- 
sist of  a  condensed  review  of  the  work  pub- 
lished by  a  number  of  students  of  corro- 
sion problems  and  set  forth  the  various 
theories  which  have  been  held  to  account 
for  the  corrosion  and  protection  of  iron 
and  steel.  The  wording  of  these  chapters 
is  to  a  considerable  degree  reminiscent  of 
that  of  the  original  authorities  which  the 
author  consulted.  The  volume  could  have 
been  improved  from  an  ethical  standpoint 
by  a  more  liberal  use  of  quotation  marks, 
which  are  mainly  conspicuous  by  their  ab- 
sence throughout  the  book.  Chapter  III 
discusses  protective  measures  and  dis- 
cusses at  length  various  methods  for  esti- 
mating the  weight  of  coating  on  galvanized 
material.  A  great  deal  is  made  of  the  old- 
fashioned   Preece   or   copper-sulphate   test, 


now  almost  abandoned.  The  newer  and 
more  useful  basic  lead  acetate  test  is  not 
even  mentioiied.  In  this  and  many  other 
respects  the  book  is  neither  accurate  nor 
up  to  date.  Those  who  believe  in  the  state- 
ment made  by  the  author  on  page  10,  that 
extremely  pure  iron  corrodes  about  as  read- 
ily as  ordinary  commercial  grades  of  steel, 
and  those  who  further  believe  that  steel  is 
better  and  cheaper  than  iron  for  all  pur- 
poses, will  undoubtedly  be  pleased  with  this 
volume.  Those,  however,  who  are  seeking 
fair  information  on  this  important  topic 
will  probably  not  be  satisfied  with  a  volume 
which  presents  only  one  side  of  several 
important  controversies. 


General  Specifications  for  Concrete 

Work  as  Applied  to    Building 

Construction 

Author,  Wilbur  J.  Watson.  Second  edition. 
Paper,  8»4  x  11  in.;  56  pages;  illustrated.  New 
York,  McGraw-Hill  Book  Company,  Inc.     $1  net. 

The  great  progress  made  in  the  art  of 
reinforced-concrete  design  and  construction 
in  the  seven  years  which  have  elapsed  since 
the  first  edition  of  the  specifications  by  this 
author  was  published  in  1908  has  made  it 
necessary  to  make  radical  revisions  to 
bring  them  up  to  date.  The  present  form 
of  these  specifications  is  highly  satisfac- 
tory. Much  of  the  matter  will  be  found  to 
conform  closely  to  standard  practice  and  to 
recent  rulings  by  the  building  departments 
of  large  cities.  The  notation  used  in  the 
formulas  and  many  allowable  unit  stresses 
are  the  same  as  given  by  the  Joint  Com- 
mittee on  Concrete  and  Reinforced  Con- 
crete. 

In  the  section  on  computing  and  design- 
ing, the  usual  assumptions  of  straight-line 
stress  variation  in  beams  and  neglect  of 
tensile  stress  in  concrete  are  made,  and 
T-beam  limiting  dimensions  are  specified. 
Vertical  stirrups  are  allowed  10,000  lb,  unit 
stress  instead  of  the  12,000  lb.  permitted  in 
diagonal  bars.  A  new  provision  is  a 
specification  for  coefficient  of  contraction  or 
shrinkage  of  concrete  set  in  air,  which  is 
given  in  terms  of  the  mix  used,  and  must 
be  provided  for  in  the  details  of  the  design. 

An  approximate  method  for  T-beam  de- 
sign is  described  and  a  table  included  to 
facilitate  its  application.  The  tests  for 
quality  of  cement  are  those  of  the  Ameri- 
can Society  for  Testing  Materials,  with 
some  modifications.  The  tests  required  for 
sand  and  coarse  aggregate  are  of  unusual 
completeness  and  definiteness.  Decreases 
in  allowable  unit  stresses  of  33  1/3  and  50 
per  cent  are  specified  for  concrete  placed 
under  water,  depending  on  the  method 
used.  The  dropping  of  concrete  from  a 
height  greater  than  10  ft.  is  not  permitted. 
The  importance  of  limiting  the  time  for  re- 
moval of  forms  is  recognized,  and  too  early 
removal  is  properly  provided  against. 
Eight  different  methods  for  finishing  the 
concrete  surface  are  described  in  detail. 
Complete  descriptions  of  waterproofing 
methods  are  given  under  the  four  principal 
classes. 

The  rules  for  computing  flat-slab  floors 
are  the  same  as  those  in  the  Chicago  Build- 
ing Code,  with  a  few  exceptions.  In  the 
four-way  system  the  positive  bending- 
moment  coefficient  for  Strip  A  is  made  1/50 
instead  of  1/40.  The  bending  moments  for 
wall  panels  are  increased  by  10  per  cent 
if  supported  on  concrete  columns  and  gird- 
ers, and  20  per  cent  if  on  bearing  walls,  and 
for  all  wall  panels  the  amount  of  reinforce- 


ment at  right  angles  to  the  wall  is  increased 
an  additional  10  per  cent.  These,  though 
arbitrary,  appear  to  be  much  more  logical 
requirements  than  those  in  the  Chicago 
code.  Another  difference  is  in  the  increase 
from  5  per  cent  to  10  per  cent  as  the 
amount  by  which  the  length  of  rectangular 
panels  is  allowed  to  exceed  the  breadth  in 
classifying  for  the  two  different  methods  of 
design.  Furthermore,  in  making  tests  for 
acceptance,  the  specified  loading  is  twice 
the  live  load  only,  under  which  load  the 
deflection  must  not  exceed  1/500  of  the 
panel  length. 

Under  the  title  "Unit  Systems"  it  is  pro- 
vided that  the  usual  assumption  of  T-beams 
may  be  used  when  proper  provision  is  made 
for  bonding  unit  slabs  into  unit  beams  or 
girders,  and  that  when  a  jarring  machine 
is  used  in  making  units  the  unit  stresses 
may  be  increased  proportionately  to  the  in- 
creased strength.  The  final  section  con- 
tains a  few  tables  and  data  useful  in  de- 
sign. 

American   Sewerage   Practice — 
Volume  III 

Authors,  Leonard  Metcalf  and  Harrison  P.  Eddy. 
Cloth,  6  X  9Vi  in.  :  851  pages,  230  illustrations.  New 
York,  McGraw-Hill  Book  Company,  Inc.     $6  net. 

Reviewed  by  George  W.  Fuller 

Consulting  Engineer,  New  York  City. 

Vol.  Ill  of  "American  Sewerage  Practice" 
by  Metcalf  and  Eddy  deals  with  the  disposal 
of  sewage  and  reaches  the  high  plane  of 
excellence  of  the  two  earlier  volumes.  Its 
purpose  is  stated  by  the  authors  to  be  two- 
fold: First,  to  explain  in  a  simple  non- 
technical way  the  nature  of  sewage  and  the 
changes  that  take  place  in  it  when  sub- 
jected to  different  conditions;  second,  to 
describe  the  structures  designed  to  produce 
various  conditions  in  order  to  modify  as 
desired  the  character  of  the  sewage  before 
it  finds  its  way  into  some  body  of  water. 

Chapters  1  to  6,  inclusive,  covering  240 
pages,  and  including  what  might  be  called 
the  theoretical  portion  of  the  book,  are  de- 
voted to  a  description,  as  free  from  tech- 
nical expressions  as  practicable,  of  the 
nature  of  sewage  and  its  behavior  under 
various  conditions  and  processes.  Chapter 
1  deals  with  progressive  steps  in  sewage 
treatment,  and  Chapter  6  describes  the 
theories  of  sewage  disposal  and  treatment. 
They  are  carefully  and  comprehensively  pre- 
pared and  give  a  good  historical  synopsis  of 
the  past  and  present  status  of  this  subject. 
Chapters  2,  3  and  4  are  devoted  to  an  ex- 
planation of  the  chemical,  bacterial  and 
plankton  aspects  of  sewage  and  sewage-pol- 
luted waters.  Chapter  5  contains  records  of 
the  composition  of  sewage  from  various 
sources,  both  in  this  country  and  abroad, 
including  references  to  the  effect  of  trade 
wastes. 

The  remainder  of  the  volume,  more  than 
600  pages,  is  devoted  essentially  to  the  de- 
tails of  methods  of  sewage  disposal.  It  is 
provided  with  an  abundance  of  good  illus- 
trations and  an  ample  supply  of  representa- 
tive data  to  aid  designing  engineers  and 
the  operators  of  treatment  plants. 

The  book  has  been  intentionally  kept  free, 
as  the  authors  state,  of  highly  technical 
discussions  of  data  and  theory  upon  which 
there  is  not  yet  full  accord  on  the  part  of 
special  workers  in  this  field.  The  intent  has 
been,  in  the  absence  of  adequately  precise 
data,  to  record  the  practical  experience  of 
to-day  with  as  definite  inferences  as  are 
justifiable  from  general  information.     The 
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authors  speak  of  this  viewpoint  with  special 
reference  to  the  subjects  of  screening,  the 
use  of  contact  beds  in  America,  aeration  as 
related  to  oxidation  of  sewage  and  the  dis- 
posal of  sludge.  On  these  topics  the  authors 
have  gathered  comprehensive  valuable  data 
not  onl}'  from  this  country  but  from  Eng- 
land, France  and  German}*. 

Sewage  disposal  by  dilution  is  treated  in 
a  chapter  of  about  fifty  pages.  The  more 
important  investigations  are  tersely  sum- 
marized and  a  concise  description  is  given 
of  the  significance  of  various  leading  factors 
bearing  on  this  topic.  The  effect  of  winds, 
tides,  temperature  conditions  and  stratifica- 
tion are  fully  discussed. 

Grit  chambers  and  sedimentation  are  dis- 
cussed adequately  as  to  theory.  Full  records 
are  given  of  typical  structures,  and  atten- 
tion is  given  in  particular  to  data  to  record 
the  efficiency  of  representative  devices.  The 
same  comment  applies  to  the  chapter  of 
about  fifty-three  pages  on  tanks  for  sludge 
digestion.  The  chapter  on  chemical  pre- 
cipitation is  characterized  by  its  practical 
viewpoint  in  dealing  with  the  behavior  of 
various  available  chemicals  and  especially  a 
description  of  their  manufacture,  storage, 
application,  mixing  and  control,  under  con- 
ditions of  practice.  Sludge  data  are  well 
presented. 

The  chapters  on  trickling  filters  and  in- 
termittent sand  filters  cover  more  than  100 
pages,  and  are  carefully  prepared  with 
abundant  illustrations  of  suggestive  value 
to  the  designer  and  of  points  of  practical 
aid  to  the  operator.  A  separate  chapter 
of  thirty-seven  pages  is  devoted  exclusively 
to  apparatus  for  the  automatic  control  of 
filter  dosing. 

Chapter  17  deals  with  irrigation  and  the 
utilization  of  sewage  and  sludge  as  fer- 
tilizers. Data  from  the  Royal  Commission 
on  Sewage  Disposal  are  summarized  at 
length,  and  European  experiences  at  the 
larger  sewage  farms  are  stated  tersely,  as  is 
the  historical  development  of  sewage  irriga- 
ti(Hi  in  America. 

The  last  two  chapters  of  the  book  deal 
with  the  disinfection  of  sewage  and  sewage 
effluents,  and  with  the  disposal  of  sewage 
from  residences  and  institutions.  The 
former  chapter  is  unusually  complete  in  its 
historical  development,  although  it  does  not 
lead  the  reader  far  into  recent  experiences 
in  the  use  of  liquid  chlorine.  The  last  chap- 
ter, on  isolated  plants  of  various  types  and 
sizes  coming  under  the  general  heading  of 
residential  and  institutional  plants,  contains 
many  helpful  .suggestions. 

This  hook  is  a  monumental  contribution 
to  American  literature  on  sewage  disposal, 
with  judicious  references  to  the  more  im- 
portant developments  abroad.  Its  prepara- 
tion has  been  impressively  thorough.  It 
should  and  doubtless  will  be  a  welcome  ad- 
dition to  the  library  of  all  those  who  are  in- 
terested directly  or  indirectly  in  this  im- 
portant and  rapidly  developing  branch  of 
sanitation.  Coming  at  a  time  when  the 
state  of  the  art  is  changing  more  rapidly 
perhaps  than  ever  before,  and  when  more 
communities  than  previously  are  interested 
in  securing  efficient  disposal  of  sewage  at 
least  cost,  its  appearance  is  more  than 
ordinarily  welcome. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  ivill  be  welcomed 


Chicago's  Water  Supply   Situation 
Controlled  by  Pins 

Sir:  I  have  read  with  interest  your  arti- 
cle in  the  Engineering  Record  of  Dec.  11, 
page  714,  on  paving  work  in  Philadelphia 
controlled  by  a  handful  of  pins. 

It  may  interest  your  readers  to  know 
that  for  several  years  the  undersigned  has 
used  this  method  in  controlling  the  water- 
supply  situation  in  Chicago.  On  a  map  of 
Chicago,  hanging  on  the  wall  in  the  city 
engineer's  office,  some  sixty  circles,  prop- 
erly numbered,  are  shown.  Each  circle 
represents  the  location  of  a  water  pressure 
gage.  These  gages  are  read  daily  and  the 
pressures  indicated  reported  to  the  city  en- 
gineer's office.  Pins  of  different  colors, 
each  representing  a  certain  range  of  pres- 
sures, are  used  for  these  various  locations, 
so  that  one  can  see  at  a  glance  the  various 
pressures  all  over  the  city  area. 

Adjacent  to  this  map  are  nine  cards,  rep- 
resenting the  nine  major  water  pumping 
stations  in  the  city.  The  pumping  engines 
in  operation  at  each  station  are  designated 
by  black  pins  set  in  the  first  vertical  col- 
umns on  these  cards.  Pumps  being  re- 
paired are  indicated  by  pins  placed  in  the 
second  columns,  and  pumps  held  in  reserve 
by  pins  in  the  third  columns.  In  this  man- 
ner the  situation  is  shown  at  a  glance,  and 
the  method  has  proved  to  be  of  great  value. 
John  Ericson, 

Chicago.  City  Engineer. 


being  no  horizontal  or  angular  displacement 
of  the  left  end.  Polygon  5  is  the  elastic 
curve  when  a  moment  is  applied  to  the  left 
end. 

The  writer  has  prepared  two  elementary 
articles  which  explain  the  application  of  the 
graphical  method  to  straight  beams  and 
two-hinged  arches.  These  will  be  pub- 
lished in  the  January  and  February  issues 
of  the  Cornell  Civil  Engineer. 

C.  S.  Whitney. 

New  York  City. 


Metering  the  Iowa  Falls  (Iowa) 
Water  Services  reduced  the  hours  of  pump- 
ing from  15  to  7V'2  hr.  per  day.  The  city 
compels  the  consumer  to  buy  meters,  but 
the  city  buys  the  meters  in  quantity  and 
retails  them  to  the  consumers  at  actual  cost. 


Graphical  Analysis  of  Arches 

Sir:  The  writer  wishes  to  call  attention 
to  an  error  made  in  redrawing  for  publica- 
tion Fig.  3  of  his  article  "Graphical  Analy- 
sis of  Arches  with  Fixed  Ends  Greatly 
Simplified"  in  the  Engineering  Record  of 
Sept.  11,  1915,  page  325.  The  value  z/' 
should  be  the  ordinate  under  A  at  the  ex- 
treme left-hand  end  of  funicular  polygon  4 
instead  of  the  corresponding  ordinate  of 
polygon  5  as  shown. 

It  should  be  of  interest  to  note  that  the 
funicular  polygons  3,  4  and  5  are  the  elastic 
curves  of  the  arch  when  acted  upon  by 
H,  V  and  M'  respectively.  Consider  that 
the  arch  is  fixed  at  the  right  end  and  free 
at  the  left  end,  and  that  a  lever  is  attached 
to  the  left  end  so  that  a  horizontal  force 
may  be  applied  to  the  left  end  with  its  line 
of  action  passing  through  the  "center  of 
gravity,"  C.G.,  of  the  arch.  This  hori- 
zontal force  H  will  then  produce  a  hori- 
zontal displacement  only  of  the  left  end,  and 
no  vertical  or  angular  displacement.  Poly- 
gon 3  is  the  resulting  elastic  curve,  z^'  giv- 
ing the  vertical  displacement  of  the  point  K. 

Since  z/  is  the  vertical  displacement  of 
the  point  K  produced  by  a  horizontal  force 
at  the  left  end,  by  Maxwell's  theorem  it  is 
also  the  horizontal  displacement  of  the  left 
end  produced  by  an  equal  vertical  force  at 
K.  The  value  z,  gives  the  horizontal  dis- 
placement of  the  point  A  for  the  same  load, 
and  the  actual  value  of  H  of  the  fixed  arch 
for  any  load  P  is  therefore  equal  to  Pz^'/z,. 

In  the  same  way  polygon  4  is  the  elastic 
curve  for  the  arch  when  acted  upon  by  a 
vertical    force    through    C.G.,    there    then 


The  Taxpayer  and  the  Engineer 

Sir:  I  have  read  with  great  interest 
your  editorial  on  "The  Taxpayer  and  the 
Engineer"  appearing  in  the  Engineering 
Record  of  Dec.  11,  page  712.  Much  credit 
is  due  you  for  calling  attention  in  the 
manner  that  you  have  to  the  serious  loss 
to  the  taxpayers  in  American  cities,  result- 
ing from  the  errors  committed  by  poli- 
ticians, which  might  have  been  corrected  in 
time  by  engineers.  The  fault,  in  my  opin- 
ion, lies  with  the  existing  political  condi- 
tions rather  than  with  any  lack  of  interest 
or  co-operation  on  the  part  of  engineers. 
There  are  many  engineers  in  this  city  who 
are  fully  aware  of  the  many  millions  that 
this  city  could  save,  were  strict  business 
and  engineering  principles  applied  to  every 
branch  of  its  government,  but  for  this 
knowledge  to  effect  any  saving  would  re- 
quire less  interference  from  politics  than 
now  exists. 

Your  comments  make  more  evident  the 
advisability  of  having  an  engineer  with 
executive  ability  on  the  membership  of 
each  of  our  public  service  commissions. 
The  executive  heads  of  many  of  our  rail- 
roads and  other  public  service  corporations 
have  received  their  fundamental  training 
as  engineers,  and  the  great  progress  which 
has  been  brought  about  in  this  country  in 
recent  years  is  mainly  a  result  of  the  co- 
operation that  such  engineers  have  received 
from  boards  of  directors  and  stockholders. 
Similar  co-operation  does  not  exist  today 
in  our  "great  municipal  corporations." 

In  December,  1911,  I  called  the  atten- 
tion of  several  members  of  the  New  York 
Board  of  Estimate  to  the  saving  that 
would  result  to  the  city  if  the  material  ex- 
cavated for  the  subways  were  disposed  of 
for  the  filling  in  of  the  Riverside  Drive 
extension  and  various  other  properties  be- 
longing to  the  city,  whose  value  could 
thereby  be  enhanced.  I  then  estimated  that 
the  total  excavated  material  that  could  be 
obtained  from  the  subways  and  the  water- 
supply  tunnels  would  have  amounted  to 
more  than  2,700,000  cu.  yd.  The  fill  re- 
quired for  the  improvements  above  men- 
tioned would  have  amounted  to  about. 
2,400,000  cu.  yd.  Nothing  has  been  done  in 
this  direction  since  that  date,  except  that 
recent  subway  contracts  in  Brooklyn  stipu- 
late that  the  material  excavated  from  the 
subway  should  be  disposed  of  with  the  co- 
operation of  the  Commissioner  of  Parks. 

On  Jan.  18,  1915,  I  wrote  an  exhaustive 
report  giving  reasons  why  the  QueensborO' 
tunnels  at  Sixtieth  Street  should  be  con- 


December  25,  1915 


ENGINEERING    RECORD 


799 


structed  instead  of  operating  the  trains 
over  the  Queensboro  Bridge.  Copies  of  this 
report  were  sent  to  every  member  of  the 
Board  of  Estimate  and  to  several  local  civic 
organizations.  The  tunnel  proposition  was 
officially  approved  by  the  Board  of  Esti- 
mate, but  the  contract  has  not  yet  been 
awarded  for  this  work.  As  you  have  men- 
tioned in  your  editorial,  the  cost  of  these 
tunnels  will  be  very  much  increased  owing 
to  the  rise  in  cost  of  materials  during  the 
past  year,  of  all  of  which  city  officials  were 
at  that  time  fully  aware.  I  cannot  find  any 
other  reason  for  this  delay  than  the  one  of 
politics.  I  am  informed  that  the  delay  in 
referring  the  matter  to  the  Sinking  Fund 
Commission  by  the  Public  Service  Commis- 
sion is  what  caused  the  loss  to  the  city  of 
the  New  York  Dock  Company's  proposition 
at  the  foot  of  Montague  Street,  Brooklyn. 

Aside  from  the  increase  in  cost  of  con- 
struction there  is  a  greater  loss  to  the  city 
that  will  result  by  reason  of  the  fact  that 
all  of  the  subways  in  Manhattan  and  the 
Bronx  will  be  completed  before  the 
Queensboro  tunnels  are  ready  for  opera- 
tion. These  various  flagrant  losses  to  the 
taxpayers  of  this  city  constitute  a  criminal 
waste  of  its  resources,  which  might  have 
teen  employed  to  meet  many  other  crying 
needs  at  the  present  time. 

Such  matters,  it  seems  to  me,  ought  to 
"be  taken  up  by  engineering  organizations 
in  a  manner  similar  to  that  in  which  the 
Merchants'  Association,  Chamber  of  Com- 
merce, City  Club  and  others  actively  in- 
terest themselves  in  important  city  prob- 
lems. On  matters  which  involve  special 
«ngineering  knowledge  as  well  as  public 
necessity,  engineering  organizations  are  in 
a  better  position  than  other  associations  to 
do  exceptional  public  service.  The  same 
applies  to  our  technical  journals.  In  this 
respect  your  weekly  editorials  on  matters 
■of  public  interest  deserve  the  co-operation 
and  interest  of  the  entire  public. 

Maurice  Deutsch, 
Consulting  Engineer. 

New  York  City. 
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Critical  Velocity   in   Hydraulic 
Turbine  Intakes 

Sir: — I  have  read  with  much  interest  the 
article  on  hydraulic  power  developments  by 
A.  G.  Hillberg,  which  appeared  in  your 
paper  Oct.  2,  1915,  but  regret  to  find  that 
Mr.  Hillberg  did  not  give  the  formulas  cov- 
ering the  critical  velocity  of  water  at  which 
air  will  be  drawn  down  in  penstocks  to  tur- 
bine wheels. 

I  allude  particularly  to  that  part  of  his 
article  that  appears  near  the  lower  right- 
hand  corner  of  page  413  in  the  issue  men- 
tioned, and  should  be  pleased  to  see  in  your 
columns  a  full  description  with  formulas 
for  these  critical  velocities. 

F.  W.  Salmon, 
Civil  and  Mechanical  Engineer. 

Birmingham,  Ala. 

[A  copy  of  this  letter  was  submitted  to 
Mr.  Hillberg,  who  replies  as  follows. — 
Editor.] 

Sir: — An  interesting  point  has  been 
brought  up  for  discussion  in  Mr.  Salmon's 
letter.  Generally  engineers  do  not  investi- 
gate scientifically  every  detail  in  a  design; 
some  of  them  are  designed  purely  by  guess- 
work, the  engineer  guiding  himself  by 
rough  approximations  based  on  his  experi- 
«nce.  But  if  experience  is  lacking  the  only 
way  in  which  to  proceed  is  to  investigate 


the  problem  scientifically  in  order  to  make 
certain  that  the  design  is  entirely  on  the 
safe  side. 

Intakes  for  waterwheels  are  generally 
closed  by  straight  head  gates,  which  in  the 
upper  position  leave  a  clearance  with  the 
masonry  (see  Fig.  1),  while  no  clearances 
are  left  on  the  sides.  Furthermore,  in  some 
installations  the  air  vent  has  been  placed 
only  a  few  feet  back  of  the  face  of  the 
masonry.  This  vent  can  be  either  straight 
or  curved  at  its  upper  end.    The  latter  shape 
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FIG.    1 


has  the  advantage  that  should  the  vent  be 
poorly  designed  or  misplaced,  and,  there- 
fore, under  certain  conditions  subjected  to 
violent  surges,  water  will  not  be  thrown  up 
into  the  gatehouse,  but  discharged  back  of 
the  head  gate. 

Another  point  of  importance  is  the  num- 
ber of  intake  openings.  There  can  be  one, 
two,  three  or  four  openings.  If  the  latter 
case  is  analyzed  it  is  obvious  that  when  all 
gates  are  open  each  of  them  carries  about 
one-fourth  of  the  discharge,  but  when  one 
or  more  of  them  are  closed,  as,  for  instance, 
when  the  unit  is  being  started  or  closed 
down,  the  quantity  of  water  passing  through 
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FIG.   2 


that  or  those  in  the  open  condition  is  in- 
creased materially.  As  the  friction  losses 
in  the  passages  and  the  turbine  are  about 
the  same  for  all  conditions  (with  the  only 
exception  of  the  comparatively  small  part 
located  between  the  piers  supporting  the 
head  gates  and  extending  for  some  distance 
into  the  intake)  it  is  evident  that,  when 
only  one  gate  is  open  practically  the  full 
discharge  is  passed  through  it.  Ordinarily 
the  turbine  gates  are  closed,  and  the  dis- 
charge under  such  conditions  would  be  from 
10  to  15  per  cent  of  that  at  0.8  or  full  gate 
because  of  leakage.  The  designer,  however, 
in  order  to  be  on  the  safe  side,  has  to  as- 
sume that  something  has  gone  wrong,  and 
that,  consequently,  the  unit  is  not  in  operat- 
ing condition,  and  that,  therefore,  the  full 
discharge  passes  through  one  opening. 

If  now  the  stream  lines  are  plotted  they 
will  look  about  as  illustrated  in  Fig.  2.  As 
will  be  noticed,  the  oblique  pressure  of  the 
water  approaching  the  opening  from  vari- 
ous directions  tends  to  cause  a  contraction 
of  the  stream  some  distance  back  of  the 
opening.    At  this  point  the  velocity  reaches 


its  maximum  value,  and  is  accompanied  by 
a  corresponding  reduction  in  pressure.  If 
now  the  pressure  under  normal  conditions 
is  too  low  an  air  pocket  may  form.  As  the 
downstream  side  of  this  pocket,  theoretical- 
ly, ends  in  a  knife  edge,  the  friction  of  tne 
water  against  the  pocket  will  cause  the  tear- 
ing off  of  this  edge,  so  that  a  very  efficient 
injection  of  the  air  will  take  place.  This  • 
air  is  carried  further  in  to  the  scroll  case 
and  liberated,  thus  forming  another  air 
pocket  or  pockets  at  points  where  the  ve- 
locity is  slower  and  the  pressure  corre- 
spondingly greater.  After  a  while,  when 
the  accumulated  air  has  reached  a  certain 
quantity,  the  pressure  on  it  will  force  it  to 
seek  an  outlet  and  in  many  cases  it  will 
rush  toward  the  air  vent  near  the  intake. 
In  a  certain  plant  this  air,  carrying  water 
with  it,  went  up  through  the  vent  and 
nearly  blew  the  roof  off  the  gatehouse.  In 
this  plant  the  vent  was  later  on  rebuilt  and 
turned  toward  the  back  of  the  gate. 

As  the  water  approaches  the  power  house, 
the  first  loss  in  head  takes  places  at  the 
racks.  Another  loss  is  caused  by  the  build- 
ing up  of  the  velocity,  and  then  there  is  a 
loss  due  to  the  entrance.  Consequently,  the 
following  equation  can  be  established: 

h  =  K-\-K-VK  (1) 

where  h  =  total  loss  of  head  in  feet ;  fe„  loss 
at  the  racks;  h„  velocity  head,  and  /i„  loss 
due  to  entry. 

The  loss  through  the  racks  can  closely 
enough  be  said  to  equal  the  head  lost  in 
changing  the  velocity.  The  rack  bars  ob- 
struct the  area ;  calling  the  net  area  A„  the 
velocity  is 

v^  =  Q/A,  and  K  =  v;/1y  (2) 

Between  the  racks  and  the  opening  a  loss 
takes  place  equal  to  the  change  in  velocity 
head,  or 

\={vl  —  v')/2g  (3) 

At  the  entrance  the  head  lost  is 

fe.  =  c(r//2sf)  (4) 

where  c  =  1/p'  —  1.  Generally  %  is  assumed 
at  from  0.82  to  0.97,  making  c  =  0.50  to 
0.06.  It  is  advisable  to  assume  the  higher 
value,  because  of  the  sharp  edges  of  the 
intake. 

There  is,  however,  a  more  accurate  way 
of  figuring  the  loss  due  to  entrance.  As 
mentioned  previously,  a  contraction  takes 
place  a  certain  distance  inside  the  intake 
opening.  The  losses  due  to  entrance  are 
due  to  this  contraction. 

The  head  lost  due  to  contraction  is 

K=q{v:/2g)  (5) 

In  equation  5  g  is  a  variable  depending 

upon  the  prevailing  conditions.     Weisbach 

found  that 

0.0765 
q=  -—5 — 


-a-')' 


where  a  depends  upon  the  relation  between 
the  areas  in  front  and  inside  the  opening. 
Calling  the  areas  A  and  a  their  relations 
would  be  a/ A,  and  the  following  table  can 
be  established: 


a/A 


0.20 
0.42 
0.66 


0.40 
0.33 
0.70 


0.60 
0.25 
0.75 


O.SO 
0.15 
0.84 


1.00 
0.00 
1.00 


The  smallest  effective  area  is  thus 
a,  =  0.0, 
and  the  corresponding  velocity 
V,  =  Q/rta 
One  point  that  should  be  observed  is  that 
generally  the  piers   in   front  of  the  head 
gates  form  a  bellmouth  in  plan.    The  con- 
traction coefficient  a  is  therefore  somewhat 


800 


ENGINEERING    RECORD 


Vol.  72,  No.  26 


too  small,  the  net  area  in  fact  being  greater 
tium  so.  In  neglecting  this  fact  the  de- 
sifner  errs  on  the  safe  side. 

Introducing  the  values  of  A„  h,  and  h,  in 
equation  1,  the  minimum  permissible  value 
of  k  is  obtained.  Careful  designers,  how- 
ever, should  add  at  least  6  in.  to  this 
theoretical  value. 

A.  G.  HiLLBERG. 

New  York  City. 


Propose  Series  of  Fire-Resistance 
Tests  of  Columns 

SlB:  The  Associated  Factory  Mutual 
Fire  Insurance  Companies,  the  National 
Board  of  Fire  Underwriters,  and  the  Na- 
tional Bureau  of  Standards  propose  to  carry 
out  a  series  of  tests  on  the  ultimate  fire  re- 
sistance of  loaded  columns  and  the  fire- 
resistive  value  of  column  protection.  These 
tests  are  to  be  conducted  at  the  Underwrit- 
ers' Laboratories,  in  Chicago,  with  new  ap- 
paratus designed  especially  for  this  pur- 
pose. 

In  view  of  the  awakening  interest  in  fire 
prevention  and  protection,  and  the  necessity 
for  more  exact  information  on  which  to 
base  specifications  for  fireproof  construc- 
tion, the  importance  of  this  investigation 
will  be  recognized. 

A  prospectus  has  been  prepared  covering 
the  general  plan  of  the  present  investiga- 
tion, including  a  brief  description  of  the 
first  series  of  test  samples,  the  apparatus, 
and  the  methods  of  testing  that  it  is  pro- 
posed to  employ.  [An  abstract  of  the  pros- 
pectus is  printed  below.]  This  prospectus 
is  being  sent  to  a  number  of  prominent  en- 
gineers, architects,  building  commissioners, 
manufacturers  and  underwriters  for  their 
criticisms  and  suggestions. 

In  order  that  the  investigation  may  be 
made  as  comprehensive  and  complete  as 
possible,  your  careful  consideration  and  as- 
sistance, particularly  with  reference  to  the 
materials  selected,  the  methods  employed  in 
their  application,  and  the  methods  of  test- 
ing, will  be  greatly  appreciated.  Replies 
may  be  sent  to  any  of  the  undersigned  or 
to  the  Underwriters'  Laboratories,  207  E. 
Ohio  Street,  Chicago. 

Associated  Factory  Mutual  Fiee 
Insurance  Companies, 

National  Board  of  Fire  Under- 
writers, 

National  Bureau  of  Standards, 

Underwriters'  Laboratories, 
Inc.,  Chicago. 


Prospectus  of  Fire-Resistance  Tests 

The  object  of  the  investigation  in  the 
first  series  of  the  proposed  tests  is  to  ascer- 
tain the  ultimate  fire  resistance  of  centrally 
loaded  columns  under  conditions  approxi- 
mating those  of  actual  service  in  buildings ; 
to  obtain  the  fire  retardant  value  of  various 
commonly-used  types  of  column  protection 
with  full  and  accurate  data  sufficient  to  al- 
low classification  of  column  protection  for 
various  cla.sses  of  buildings ;  to  furnish  data 
for  guidance  in  the  determination  of  proper 
test  conditions  for  heavier  columns,  and 
special  tests  to  ascertain  the  effect  of  the 
application  of  fire  streams  to  columns  while 
in  a  highly  heated  condition. 

Teat  columns  specially  designed  for  the 
test  apparatus  and  for  safe  rated  loads  of 
about  60  tons  have  been  secured.  These 
columns,  except  one  of  each  type,  will  each 


be  protected  by  one  of  the  various  common 
fire-resistive  materials  and  allowed  to  sea- 
son for  about  six  months  before  being 
tested.  Supplementary  standard  tests  will 
be  made  of  the  materials. 

Each  column  is  to  be  subjected  to  its  safe 
rated  load  and  to  temperatures  increasing 
at  a  predetermined  rate  until  failure  oc- 
curs, or  until  the  column  has  withstood  the 
high  temperature  for  8  hr.  Observations 
at  regular  intervals  during  the  tests  will 
be  made  of  the  furnace  temperatures,  the 
temperatures  at  various  points  of  the  struc- 
tural portion  of  the  column  near  the  mid- 
dle, and  the  effects  produced  lay  the  fire  on 
both  the  column  and  the  protective  material 
during  and  after  the  test.  Photographic 
records  will  be  made  before  and  after  the 
test. 

Types  to  Be  Tested 

The  types  of  columns  to  be  tested  include 
rolled  steel  sections,  built-up  steel  sections, 
round  cast  iron  sections,  steel  pipe  filled 
with  concrete,  vertically  reinforced  and 
hooped  columns,  and  several  wooden  col- 
umns. At  least  one  of  each  type  is  to  be 
wholly  unprotected.    Others  are  to  be  par- 


arrangement  of  test  apparatus 

tially  protected  by  concrete  and  others  fully 
protected  by  various  thicknesses  of  con- 
crete, clay  tile,  gypsum  blocks  and  plaster 
on  metal  lath  in  accordance  with  the  meth- 
ods commonly  employed  in  practice.  The 
coverings  for  the  same  sections  are,  in 
general,  to  be  placed  in  2-in.  and  4-in.  thick- 
nesses. The  thickness  outside  of  solid 
flanges  varies  from  %  to  1  in.  and  outside 
of  lattice  bars  and  rounds  from  Vo  to  %  in. 
All  clay  tile  is  to  be  in  12-in.  widths  and 
the  mortar  for  coverings  is  to  be  1:1:6 
Portland  cement,  hydrated  lime  and  fine 
bank  sand.  A  No.  12  black  annealed  wire 
tie  is  to  be  placed  around  each  course  of 
tile. 

The  tests  will  be  made  in  a  fireproof 
building  specially  designed  for  work  of  this 
character,  and  the  apparatus  consists  essen- 
tially of  a  furnace  heated  by  6-in.  blast 
burners,  a  hydraulic  ram  and  restraining 
frame  by  means  of  which  loads  are  applied 
to  the  columns,  thermocouples  for  measur- 
ing the  temperatures,  and  protected  wires 
attached  near  the  center  of  the  columns  to 
measure  the  deflection,  all  fully  illustrated 
and  described  in  the  prospectus.  Details 
of  the  methods  of  testing  are  also  given, 
and  a  proposed  time-temperature  curve  for 
application  of  heat  is  shown. 


Effect  of  Salamanders   in  Concrete 
Construction 

Sir:  Some  twelve  or  more  years  ago  a 
six-story  building  covering  a  ground  area 
about  150  ft.  square  was  erected  on  Euclid 
Avenue  in  this  city.  The  framework  of 
this  building  was  steel;  the  floors  were  the 
Roebling  system  of  concrete  floor  arches 
between  I-beams,  cinder  concrete  being 
used,  but  of  unknown  mix.  When  the  out- 
side walls,  floors  and  roof  were  in  place, 
work  was  stopped  and  the  building  left  in 
this  unfinished  condition  and  unoccupied 
for  eight  or  ten  years  and,  during  this  in- 
terval, the  rain  and  snow  had  more  or  less 
free  access  to  the  several  floors  through  the 
poorly  protected  window  openings.  At  the 
end  of  this  time  the  writer  was  engaged 
to  make  an  examination  of  the  building  to 
ascertain  the  amount  of  deterioration,  if 
any,  when  it  was  discovered  that  the  con- 
crete floor  arches,  near  the  outside  or 
where  they  had  been  the  most  exposed  to 
the  weather,  were  sound  and  in  good  condi- 
tion, but  about  the  central  part  of  the  build- 
ing nearly  all  of  these  floors  had  disinte- 
grated and  the  concrete,  in  a  large  number 
of  places,  had  fallen  through,  apparently 
from  its  own  weight. 

The  cause  of  the  above  condition  has 
been  a  mystery,  and  though  we  have  asked 
a  number  of  experienced  concrete  engineers 
regarding  it,  we  have  received  no  satisfac- 
tory explanation.  Finally,  a  prominent 
contractor  of  the  city,  after  searching  his 
"memory  files,"  stated  that  he  felt  confi- 
dent that  these  particular  floors  were  "run" 
during  cold  weather,  that  "salamanders" 
had  been  used  to  prevent  freezing  and  that 
these  had  been  placed  near  the  central  part 
of  the  floors  and  the  hot  air  from  them,  im- 
pinging directly  against  the  floor  above, 
caused  this  to  dry  out  too  quickly  for  the 
proper  curing  of  the  concrete,  which  was 
probably  of  a  "dry"  mix.  If  this  is  the 
true  solution,  or  even  a  partial  one,  it 
would  be  interesting  to  know  the  condition 
of  other  floors  about  the  country  which 
have  been  dried  out  in  a  similar  manner. 
Of  course,  where  "forms"  have  been  used 
to  support  the  wet  concrete,  these  would 
protect  it  against  the  too  rapid  drying,  but 
how  about  floors  where  "self-centering" 
has  been  used? 

We  would  be  pleased  to  have  the  opinion 
of  some  of  your  many  readers  on  the  cause 
of  the  above  described  detorioration ;  also 
as  to  whether  the  sulphur  fumes,  from  the 
coke  used  in  salamanders,  would  have  been 
injurious  or  not. 

The  Walter  P.  Rice  Engineer- 
ing Company, 

Per  Charles  F.  Lewis. 
Cleveland. 


The  Forest  Products  Laboratory  at 
Portland,  Ore.,  maintained  by  the  U.  S. 
Forest  Service,  has  made  approximately 
20,000  tests  on  structural  timber  in  the  ten 
years  since  it  was  established.  Attention 
has  been  devoted  particularly  to  Western 
hemlock  and  Douglas  fir,  the  majority  of 
tests  having  been  made  on  these  two  .species 
in  an  endeavor  to  furnish  the  information 
that  would  create  greater  confidence  in 
timber  native  to  the  Northwest.  On  ac- 
count of  the  inferior  quality  of  an  Eastern 
hemlock,  well  known  to  Eastern  lumbermen 
and  builders,  it  has  been  necessary  to  com- 
bat skepticism,  laboratory  officials  report, 
in  introducing  the  Western  timber  of  that 
name. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


All  Scaffold  Builders    Should  Read 
This  Book 

By  H.  D.  HAMMOND 
Associate  Editor,  Engineering  Record 

THERE  IS  much  economic  loss  to  this 
country  and  a  large  cash  loss  to  its 
contractors  annually  from  unsafe  working 
conditions  that  could  be  remedied  readily  if 
good  practice  were  standardized.  In  this 
respect  scaffold  work  of  all  kinds  has  been  a 
serious  offender.  Scaffold  hazards  arise 
from  the  fact  that  scaffolds  support  men  and 
materials  at  heights  from  which  a  fall  is 
dangerous.  The  scaffold  may  fall,  the  men 
may  fall,  or  objects,  such  as  tools,  may  fall 
on  those  below.  At  least  one  serious  scaf- 
fold accident  occurs  every  day  on  construc- 
tion work  in  this  country.  Such  accidents 
are  preventable  and  have  been  largely  pre- 
vented in  Europe  by  uniform  construction 
standards.  Conforming  to  these  standards 
makes  scaffolds  little  or  no  more  costly 
than  those  built  in  a  haphazard  way,  and 
well-built  scaffolds  pay  big  dividends  in 
increased  efficiency  by  guaranteeing  the 
safety  of  the  workmen. 

European  scaffolds  of  the  bricklayer's,  in- 
dependent pole  and  ladder  types  differ  rad- 
ically from  American  practice  in  using 
largely  unsawn  round  poles,  and  the  sus- 
pended scaffold  used  in  this  country  for 
tall  buildings  is  unknown  abroad.  We  need, 
therefore,  a  standard  practice  of  our  own  in 
scaffold  construction.  Up  to  the  present 
nothing  of  this  sort  has  existed.  It  was 
left  for  one  of  the  great  underwriting  com- 


panies that  take  construction  risks — the 
Travelers'  Insurance  Company  of  Hartford 
— ^to  put  its  engineering  force  at  work  draft- 
ing a  code  of  standard  American  scaffold 
practice  which  would  detail  correct  methods 
of  building  and  maintaining  every  common 
type  of  scaffold  used  in  this  country.  The 
work  is  now  published,  and  is  listed  under 
"New  Publications"  on  another  page  of  this 
issue. 

Every  one  who  builds  scaffolds  should 
study  it.  While  it  is  written  primarily  from 
the  viewpoint  of  the  safety  engineer,  it  de- 
scribes in  detail  the  most  economical  ways 
of  building  scaffolds  so  as  to  insure  the  effi- 
ciency of  the  working  force  by  providing 
freedom  of  movement  and  freedom  from  ap- 
prehension of  unnecessary  risks.  The  cost 
of  making  a  scaffold  of  a  given  type  safe 
in  this  sense  is  scarcely  more  than  that  of 
building  a  similar  structure  on  which  the 
workmen  will  be  in  constant  danger  of  in- 
jury. It  is  too  well  known  to  need  further 
emphasis  that  the  returns  from  safe  work- 
ing conditions  in  increased  efficiency  are 
much  larger  than  the  direct  saving  in  de- 
creased compensation  and  liability  pay- 
ments, which  is  itself  an  important  item. 
Contractors  needed  only  some  standard 
summary  of  good  practice  to  make  a  wide 
application  of  these  principles  to  scaffold 
work.     The  summary  is  now  at  hand. 


Locomotive    Crane    Put   to   Many 
Uses  on  One  Job 

THE  LOCOMOTIVE  crane  shown  rigged 
as  a  steam  shovel  in  the  accompanying 
photograph  was  also  used  on  the  same  job 
to  handle  a  clamshell  bucket  in  unloading 
materials  and  for  driving  1085  lin.  ft.  of 
sheeting  and  foundation  piles.  Used  as  a 
steam    shovel,    the   crane   dug    and    loaded 


onto  scows  between  700  and  850  cu.  yd.  of 
stiff  clay  per  day.  The  scows  used  held 
about  500  yd.,  and  a  dumping  board  was 
rigged  so  that  after  one  side  of  the  scow 
was  loaded  material  could  be  dumped  on 
the  board  and  spread  to  the  other  side  with- 
out turning  the  scow  around.  The  wood 
sheeting  driven  was  8  x  12  in.,  18  ft.  long. 
The  round  piles  were  26  ft.  long.  The  work 
was  arranged  so  that  this  one  machine  did 
practically  everything  on  the  job  that  re- 
quired hoisting. 

The  Nash-Dowdle  Company,  of  Chicago, 
were  contractors  for  the  concrete  dock  on 
the  collateral  channel  of  the  Sanitary  Dis- 
trict Drainage  canal  for  the  new  Chicago 
municipal  shops,  where  the  crane  was  used. 


RIGGING    OF    LOCOMOTIVE    CRANE    FOR    STEAM    SHOVEL    WORK    CLEARLY    SHOWN 


Guide  Frame  Used  to  Drive  Piles  in 
2  2 -Ft.  Tide  at  Balboa 

By  ALEX.  P.  CRARY 
Ancon,  Canal  Zone 

A  TIMBER  FRAME  set  on  the  harbor 
floor  was  used  recently  with  great  suc- 
cess in  driving  batter  piles  for  the  quaran- 
tine station  landing  at  Balboa,  Canal  Zone. 
The  necessity  for  placing  these  piles  with 
accuracy  can  be  appreciated  from  the  de- 
sign of  the  pier,  shown  in  the  accompany- 
ing drawing.  The  difficulty  of  doing  this 
by  ordinary  means  where  a  22-ft.  tide  had 
to  be  taken  into  consideration  made  the  de- 
velopment of  some  special  method  neces- 
sary. The  piles  were  made  of  14-in.  pipe 
with  cast-iron  points  held  on  by  3  ft.  of 
concrete  deposited  before  driving.  They 
were  56  to  64  ft.  long,  which  would  have 
required  a  very  high  floating  driver.  In 
addition  the  tidal  currents  were  so  strong 
as  to  make  the  use  of  such  a  driver  im- 
practicable. The  panel  length,  averaging 
over  21  ft.,  was  so  great  that  to  use  a  land 
driver  of  any  size  that  could  be  readily 
provided  would  have  meant  driving  inter- 
mediate bents  of  wood  piles  and  wasting  a 
great  deal  of  time.  Also,  there  was  no  way 
to  guy  a  land  driver,  and  much  time  would 
have  been  lost  in  cutting  off  the  pipe  piles 
as  each  bent  was  driven.  Then,  too,  it 
would  have  been  hard  to  make  the  proper 
connections  to  the  pipe  piles  for  a  tempo- 
rary floor  system. 

CONSTRUCTION   OF   FRAME 

A  derrick  boat  was  available,  however, 
and  a  steam-hammer  already  rigged  for 
driving  with  it.  The  problem  of  holding 
the  piles  while  driving  them  was  solved  by 
the  frame  shown  in  the  accompanying 
photographs,  which  rested  on  the  bottom 
and  was  handled  from  bent  to  bent  by  the 
derrick  boat.  This  frame  was  made  of  8  x 
8-in.  posts  braced  with  2-in.  plank  bolted 
on.  It  was  built  for  driving  both  piles  of 
a  bent  at  one  setting,  being  12  ft.  wide, 
22  ft.  long  and  24  ft.  high.  The  bottom 
was  floored  over  and  loaded  with  enough 
ballast  to  hold  the  frame  solidly  on  the  bot- 
tom. This  ballast  was  left  in  place  in  mov- 
ing. As  the  floor  also  made  a  wide  base 
which  kept  the  frame  from  sinking  into  the 
mud,  the  plank  were  secured  against  up- 
ward as  well  as  downward  pressure.     The 
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PULLING  A   POE  DOWN   WITH   WEIGHT  OF  BOOM   AND   HAMMER 


DERRICK    BOAT    LIFTS    GUIDE    FRAME    CLEAR    TO    MOVE   AHEAD 


floor  was  designed  for  a  pressure  of  100  lb. 
per  square  foot,  but  it  developed  that  the 
mud  would  easily  sustain  150  lb.,  and  that 
a  load  of  200  lb.  would  not  have  been  dan- 
gerous. This  floor  was  built  on  a  slope  cor- 
responding to  that  at  the  bottom,  which 
was  nearly  uniform.  This  enabled  the 
frame  to  be  set  plumb. 

There  was  a  slot  for  the  piles  30  in.  wide 
along  the  center  line  of  the  floor.  For 
guiding  the  piles  a  pair  of  horizontal  8  x 
8-in.  timbers  60  ft.  long  were  secured  cross- 
wise to  the  top  of  the  frame.  To  each  were 
boKed  two  cross  pieces,  forming  with  the 
long  timbers  a  pair  of  open  slots  into  which 
the  piles  were  set.  The  guide  timbers  were 
loose,  so  that  they  could  be  centered  in 
both  directions  after  the  frame  was  set. 
They  were  then  clamped  down  to  other  tim- 
bers on  which  they  rested  by  fitting  U- 
shaped  irons  over  them,  the  tips  of  which 
were  bent  at  right  angles  to  the  plane  of 
the  U  so  that  they  could  catch  under  the 
supporting  timber.  These  clamps  were 
tightened  with  wedges. 

A  lower  guide,  made  of  a  pair  of  4  x  6-in. 
timbers  set  lengthways  of  the  frame,  was 
adjusted  by  plumb- bob  to  the  batter  after 
the  upper  guides  were  set.  The  lower 
guides  had  a  pair  of  4  x  6-in.  hinged  tim- 
bers which  were  swung  in  place  and  bolted 
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after  the  piles  were  set,  thus  holding  them 
on  all  sides.    Line  was  taken  from  two  pairs 
of  range  poles  set  on  shore  to  a  1  in  12  bat- 
ter in  the  plane  of  each  row  of  piles. 

In  driving,  the  derrick  boat  loaded  itself 
with  piles  at  high  tide,  as  many  as  22  being 
carried  at  one  time.  The  piles  were  set  in 
the  frame  and  dropped.  If  this  did  not 
bring  them  down  low  enough  to  set  the 
hammer  on,  a  line  was  hooked  over  the  top 
of  the  pipe  and  the  weight  of  the  boom  and 
hammer  dropped  on  this  line  to  pull  the 
pile  down.  The  hammer  was  then  set  on 
the  pile,  being  centered  by  a  cone-shaped 
lug  which  went  down  into  the  pipe,  and  the 
pile  was  driven  down  in  the  usual  way. 

Ten  piles  was  the  greatest  number  driven 
in  one  day,  as  work  could  only  proceed  at 
certain  hours.  At  low  tide  there  was  no 
water  at  the  shore  end  to  float  the  derrick 
boat,  while  at  high  tide  the  lower  guide  on 
the  frame  was  submerged  when  working  at 
the  outer  end.  The  driving  frame  cost 
$167.43  and  driving  cost  $3.90  per  pile. 
The  writer  was  contractor  for  the  work, 
which  was  done  under  the  direction  of  Rear 
Admiral  H.  H.  Rousseau,  engineer  of  termi- 
nal construction.  The  landing  was  designed 
by  W.  Rowland,  assistant  engineer,  and  its 
construction  was  in  direct  charge  of  H.  D. 
Hinman,    assistant    engineer.     Credit    for 
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many  valuable  suggestions  is  due  J.  W. 
Barningham,  who  had  charge  of  the  derrick 
boat. 

Forked    Suction    Used    to    Keep 
Water  Low  in  Sumps 

A  CENTRIFUGAL  pump  may  be  made 
to  keep  the  water  very  low  in  the  sump 
where  the  flow  is  less  than  the  capacity  of 
the  pump  by  putting  a  tee  in  the  suction 
line  and  running  one  branch  to  the  sump 
and  the  other  to  the  river,  according  to  a 
reader  who  was  interested  in  the  article  by 
William  G.  Broadhurst  on  page  611  of  the 
Engineering  Record  for  Nov.  13.  As  used 
by  this  man  in  gravel  mining  where  the 
water  had  to  be  kept  low  continuously,  the 
double  suction  was  made  up  with  two 
valves,  one  below  the  tee  and  one  next  the 
stem  of  the  tee.  As  the  water  ran  lower 
in  the  sump,  the  valve  in  the  line  to  the 
river  was  gradually  opened  and  the  valve 
below  the  tee  closed  until  the  point  was 
reached  where  the  pump  was  drawing 
enough  water  from  the  sump  to  balance  the 
leakage  and  taking  sufficient  additional 
water  from  the  river  to  keep  it  from  losing 
its  prime.  After  the  valves  were  correctly 
set  they  did  not  require  attention  more 
than  once  or  twice  an  hour  to  hold  the  sump 
practically  dry.  To  break  up  whirlpools 
around  the  suction  in  the  sump  which 
caused  the  pump  to  draw  air  a  board  plat- 
form, several  times  the  size  of  the  strainer, 
was  fitted  around  the  suction  so  that  it 
floated  on  the  water.  With  either  steam  or 
gasoline  drive,  the  engine  could  be  gov- 
erned so'  that  very  little  water  had  to  be 
pulled  from  the  river. 


DESIGN    MADE  ACCURATE  PILE-DRIVING  ESSENTIAL,  TIDE   MADE   IT  DIFFICULT 


A  Floating  Drydock  has  just  been 
placed  in  commission  at  Prince  Rupert, 
B.  C,  the  western  terminus  of  the  Grand 
Trunk  Pacific  Railroad.  The  drydock  is 
built  in  three  sections,  each  of  which  may  be 
used  independently.  The  two  outside  sec- 
tions have  a  lifting  capacity  of  5000  tons. 
while  the  middle  section  has  a  capacity  of 
10,000  tons,  making  the  combined  capacity 
20,000  tons.  The  drydock,  which  is  esti- 
mated to  have  cost  $2,500,000,  has  an  over- 
all length  of  604  ft.  and  a  clear  width  of  100 
ft.  The  maximum  length  of  ship  that  can 
be  lifted,  exclusive  of  overhang  at  bow  and 
stern,  is  600  ft.  Ships  with  drafts  up  to 
30  ft.  can  be  handled.  The  equipment  of 
the  drydock  includes  twenty-four  12-in.  cen- 
trifugal pumps. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Water  Right  Payments  on  Old  Entry- 
May  Be  Credited  to  New 

The  Secretary  of  the  Interior  on  Dec.  20  ap- 
proved a  recommendation  of  the  Reclamation 
Service,  by  which  an  entryman  who  takes  ad- 
vantage of  the  Act  of  March  4,  1915,  which 
permits  him  to  exchange  the  land  which  he 
has  entered  and  which  is  found  not  to  be  ir- 
rigable to  the  extent  therein  prescribed,  may 
receive  credit  on  account  of  his  new  entry  un- 
der the  Reclamation  Extension  Act  to  the 
amount  of  his  water  right  payments  on  the 
former  water  right  application. 


Starts  Liberty  Avenue  Grade  Separa- 
tion at  Pittsburgh 

Work  was  started  Sept.  1  on  a  $750,000 
grade-crossing  elimination  improvement  of  the 
Baltimore  &  Ohio  Railroad  at  Liberty  Avenue, 
Pittsburgh,  to  be  completed,  it  is  expected, 
during  1916.  The  project  involves  the  eleva- 
tion of  the  main-line  tracks  for  more  than  a 
mile.  From  350  ft.  east  of  the  avenue  to  the 
Allegheny  River  the  tracks  will  be  carried  on 
a  steel  viaduct  2100  ft.  long,  while  the  re- 
maining 3800  ft.  will  be  earth  fill  with  retain- 
ing walls.  Both  viaduct  and  walls  will  be 
carried  on  concrete  piles. 

The  work  will  involve  about  50,000  cu.  yd. 
of  grading,  3000  tons  of  structural  steel,  20,000 
cu.  yd.  of  concrete  and  50,000  lin.  ft.  of  con- 
crete piling.  Special  pile-driving  machines 
will  have  to  be  used  under  the  old  viaduct  on 
Thirty-third  Street,  on  account  of  the  limited 
headroom.  The  concrete  will  be  distributed 
by  compressed  air  from  central  mixing  plants. 

Liberty  Avenue  is  one  of  the  main  thorough- 
fares of  the  city,  running  from  the  downtown 
district  to  the  Bloomfield  and  East  End  sec- 
tions. It  carries  a  double-track  line  of  the 
Pittsburgh  Railways  Company.  The  double- 
track  main  line  of  the  Baltimore  &  Ohio  car- 
ries all  through  freight  and  passenger  traffic. 
The  average  daily  traffic  over  the  crossing  is 
65  trains,  40  light  engines,  4100  pedestrians, 
1700  vehicles  and  300  street  cars  (carrying 
probably  nearly  11,000  passengers).  Many 
difficulties  are  involved  in  maintaining  and 
safeguarding  this  traffic  during  the  carrying 
out  of  the  improvement. 


Improved  Business  Conditions  Re- 
flected in  Forest  Service  Revenues 

A  larger  revenue  from  all  sources  for  the 
fiscal  year  1916  as  a  result  of  the  general 
improvement  in  business  conditions  through- 
out the  country,  is  predicted  for  the  federal 
Forest  Service  by  the  forester  of  the  Depart- 
ment of  Agriculture  in  his  annual  report.  The 
increasing  prosperity  has  already  been  felt  in 
the  National  Forests,  as  is  shown  by  an  in- 
crease during  the  first  three  months  of  about 
$119,000  over  the  earnings  of  the  same  period 
last  year. 

During  the  fiscal  year,  the  total  revenues 
were  $2,481,469.35,  an  increase  of  $43,759.14 
over  1914.  Of  the  $5,662,094.13  provided  by 
the  regular  appropriation  for  the  Forest  Serv- 
ice, $5,281,000  was  expended  for  protection, 
utilization  and  improvements;  the  cost  of 
protection  being  increased  by  an  extraordi- 
narily severe  fire  season  which  necessitated 
emergency  expenditures  that  were  partly  pro- 
vided for  by  a  deficiency  appropriation  of 
$349,243.  An  additional  sum  of  about  $196,- 
000  was  spent  under  the  law  which  permits 
10  per  cent  of  the  forest  receipts  to  be  em- 
ployed in  road  development  for  the  public 
benefit. 


Baltimore  Sewage  Commission  to 
Close  Up  Work  Jan.  1 

The  Baltimore  Sewerage  Commission  will 
close  up  its  work  and  go  out  of  existence  Jan. 
1,  when  the  sewer  system  constructed  under 
its  jurisdiction  will  be  turned  over  to  the  city. 
More  than  40  engineering  employees  will  leave 
the  service  with   its  termination. 


Engineers  to  Study  Chicago's  Trans- 
portation Problem 

Three  engineers  are  to  be  appointed  to  study 
the  transportation  situation  in  Chicago.  An 
ordinance  passed  Dec.  20  by  the  Chicago  City 
Council  authorizes  the  local  transportation 
committee  to  secure  the  services  of  experts 
at  once.  The  nominations  of  the  committee 
are  to  be  confirmed  by  the  council,  and  it  is 
stipulated  that  one  man  shall  be  a  Chicago 
engineer,  while  the  other  two  shall  have  had 
experience  in  working  out  the  solution  of 
the  city  transit  problems  of  either  New 
York,  Philadelphia  or  Boston.  The  names 
and  records  of  the  engineers  qualified  to  serve 
will  be  gathered  for  consideration  of  the  com- 
mittee by  its  chairman,  Henry  B.  Capitain. 

The  questions  to  be  settled  in  Chicago  are 
whether  to  consolidate  the  street  and  elevated 
lines  under  one  management  to  secure  a  unified 
transportation  system  and  the  advisability  of 
constructing  subways. 


Antelope     Creek     Conduit     Under 
Lincoln,  Neb.,  Almost  Completed 

Work  on  the  last  section  of  the  conduit 
which  will  carry  Antelope  Creek  under  the 
city  of  Lincoln,  Neb.,  is  almost  completed. 
The  entire  conduit  is  more  than  a  mile  long 
and  rectangular  in  section,  10  ft.  high  by  20 
ft.  wide.    The  total  cost  will  be  about  $250,000. 


Big  Merger  of  Utilities  in  Northern 
Indiana  Planned 

A  big  merger  of  public  utilities  in  northern 
Indiana  is  contemplated  by  a  petition  filed  with 
the  Public  Service  Commission  of  Indiana  by 
the  Northern  Indiana  Gas  &  Electric  Com- 
pany, which  seeks  to  purchase  all  plants  and 
property  of  the  General  Service  Company  and 
the  Indiana  Lighting  Company.  The  proposed 
merger  covers  gasworks,  electric  and  heating 
works  and  waterworks  serving  Fort  Wayne, 
Lafayette,  Logansport,  Peru  and  numerous 
other  cities  and  towns.  The  purchasing  com- 
pany, of  which  C.  H.  Geist  is  president,  already 
controls  the  corresponding  utilities  of  East 
Chicago,  Hammond,  Michigan  City,  South 
Bend,  Mishawaka  and  other  places. 


Kentucky  Will  Use  Convicts  on 
Road  Work 

Kentucky  voters  in  a  recent  election  ap- 
proved of  an  amendment  to  the  constitution 
that  permits  State  prisoners  to  work  outside 
the  prison  walls,  which  will  result  in  the  con- 
victs being  used  on  State  road  work. 

Since  1891  statutes  of  the  State  have  for- 
bidden taking  prisoners  outside  the  prison 
walls,  this  law  having  resulted  from  abuses 
which  followed  their  employment  by  railroads 
and  other  private  corporations.  Two  years 
ago  an  amendment  to  remove  the  ban  was  car- 
ried by  a  large  majority,  but  declared  uncon- 
stitutional, as  the  Secretary  of  State  had  failed 
to  advertise  it  for  a  sufficient  period  of  time. 


New  England  Men  Attend 
Worcester  Road  Congress 

Nelson  P.  Lewis  Discusses  Highway  Financing  and 

W.  H.  Connell  Explains  Planning  Board  for 

Control  of  Work 

Organized  by  the  local  Chamber  of  Com- 
merce, the  First  International  Road  Congress 
at  Worcester,  Mass.,  Dec.  14  to  17,  drew  a 
large  attendance  from  the  New  England 
states,  the  presence  of  W.  A.  McLean  of  To- 
ronto, Canada,  engineer  of  highways  of  the 
Provincial  Department  of  Public  Works  of  On- 
tario, adding  to  the  meeting  its  international 
flavor.  It  was  apparently  upon  the  expecta- 
tion of  a  sizable  Canadian  delegation  that  the 
gathering  was  styled  international.  While 
this  designation  was,  perhaps,  somewhat  am- 
bitious, the  proceedings  were  well  attended  and 
among  the  papers  were  many  of  a  high  order 
of  excellence.    The  registration  exceeded  600. 

Character  of  Attendance 

The  meeting  was  recruited  to  a  large  extent 
from  the  ranks  of  the  small  town  or  country 
road  supervisor — the  man  from  Maine,  New 
Hampshire  and  Vermont,  to  whom  a  road  con- 
gress is  not  an  every-day  event.  The  major- 
ity of  the  speakers,  however,  were  men  of 
national  standing  in  the  highway  field — chief 
engineers,  city  and  state  highway  department 
heads  and  men  holding  similar  positions  of 
responsibility.  Several  highway  engineers  of 
prominence  and  long  convention  experience  ex- 
pressed the  opinion  that  the  presence  of  the 
small-town  road  officials  in  such  large  numbers 
augured  well  for  the  future  of  the  highway  de- 
velopment in  New  England,  as  these  men  reap 
the  largest  profits  from  such  a  meeting.  In 
giving  these  delegates  an  opportunity  of  learn- 
ing from  authoritative  sources  the  principles 
of  sound  highway  financing,  organization,  con- 
struction and  maintenance,  the  Chamber  of 
Commerce  not  only  secured  for  Worcester  the 
benefits  accruing  from  the  influx  of  delegates 
in  large  numbers,  but  also  furthered  the  cause 
of  good  roads  in  the  New  England  states  in  a 
substantial  way.  As  was  to  have  been  ex- 
pected, Massachusetts  was  well  represented 
through  members  of  the  Massachusetts  High- 
way Association,  and  there  were  delegations, 
also,  from  Connecticut  and  Rhole   Island. 

Although  this  was  Worcester's  first  attempt 
at  staging  a  road  congress  the  meetings  were 
well  handled;  the  speakers,  for  the  most  part, 
had  been  selected  with  discrimination,  and  the 
service  and  general  accommodations  at  the 
Hotel  Bancroft  were  excellent.  At  all  of  the 
sessions  the  convention  hall  was  well  filled. 

Exhibitors  Discuss  Future  Policies 

An  exhibit  of  road  building  machinery  and 
equipment,  held  in  an  auditorium  a  couple  r 
blocks  from  the  Hotel  Bancroft,  was  partici- 
pated in  by  about  twenty-five  concerns,  and 
by  the  U.  S.  Office  of  Public  Roads,  which 
had  on  display  models  of  various  types  of 
highway  construction.  The  separation  of  the 
exhibit  from  the  other  convention  activities, 
due  to  lack  of  space  in  the  hotel,  lessened  the 
interest  in  the  commercial  features  of  the 
meeting. 

At  an  informal  meeting  of  representatives 
of  the  exhibiting  companies  at  the  Worcester 
congress  the  proposed  convention  of  the  Amer- 
ican Road  Builders'  Association  scheduled  for 
next  February  was  discussed.  There  appeared 
to  be  some  doubt  as  to  the  advisability  of  par- 
ticipating in  the  exhibits  of  any  convention 
held  prior  to  December,  1916.  This  is  in  line 
with  the  action  of  the  American  Association 
of  State  Highway  Officials  taken  in  Chicago 
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•ariy  this  month,  as  reported  in  the  news  sec- 
tktn  of  the  Enfrineerint;  Record  of  Dec.  18. 
The  interpretation  of  this  action  is,  of  course, 
•  protest  against  the  American  Road  Build- 
en'  Association  in  holding  a  meeting  so  soon 
after  the  joint  convention  of  the  two  national 
Uglnny  aaaodationa   at   Oakland,   Cal.,   last 

At  a  meeting  of  the  asphalt  interests  a 
proposal  for  starting  a  large-scale  campaign 
to  give  publicity  to  the  merits  of  asphalt  pav- 
ing was  the  chief  topic.  J.  R.  Draney,  sales 
manafer,  of  the  U.  S.  Asphalt  Refining  Com- 
pany, was  delegated  to  draw  up  a  tentative 
plan  of  action  and  submit  it  for  approval  at 
a  later  meeting  of  representatives  d  the  com- 
panies concerned. 

"Let  Posterity  Pay" 

From  the  viewpoint  of  timeliness  and  real 
value  one  of  the  outstanding  features  of  the 
meeting  was  the  able  enunciation  of  principles 
upon  which  sound  highway  financing  must  be 
based,  made  by  Nelson  P.  Lewis,  chief  engineer 
of  the  Board  of  Estimate  and  Apportionment, 
New  York  Cit}'.  He  first  considered  the  ques- 
tion of  local  assessments  for  highway  improve- 
ments, pointing  out  that  in  the  very  small 
town  the  paving  of  Main  Street,  for  example, 
is  a  general  benefit  and  should  be  charged  ac- 
cordingly. But  in  the  case  of  a  large  city 
where  business  is  widely  diffused  the  paving 
of  certain  streets  benefits,  not  so  much  the  com- 
munity at  largre,  as  the  abutting  property  own- 
ers. In  cases  of  this  kind  the  expense  should 
be  met,  not  from  the  general  tax  levy,  but  by 
special  assessment. 

Long-term  bonds  for  short-lived  structures, 
Mr.  Lewis  pointed  out,  are  the  most  objection- 
able features  of  present-day  highway  financ- 
ing, and  are  an  improper  use  of  a  city's  credit. 
"Let  posterity  pay"  is  a  popular  slogan,  but 
a  vicious  one.  He  explained  some  of  its  results 
as  evidenced  by  conditions  in  New  York  City, 
and  then  described  in  detail  New  York's  new 
policy  of  pay-as-you-g:o.  Mr.  Lewis  dwelt 
upon  the  merits  of  the  short-term  and  serial 
bonds  for  highway  improvements,  characteriz- 
ing them  as  one  of  the  logical,  sane  methods 
of  financing  roads  in  rural  communities. 

Administrative  and  organization  elements 
of  the  highway  problem  formed  the  subject  of 
the  address  by  William  H.  Connell,  chief  en- 
gineer of  the  Philadelphia  Bureau  of  High- 
ways. Mr.  Connell  dwelt  at  some  length  upon 
his  planning  board  by  which  he  is  able  to 
visualize  the  status  of  work  on  about  760  pav- 
ing contracts  by  means  of  a  large  city  map 
and  various  sizes  and  colors  of  pins,  as  de- 
scribed in  detail  in  the  Engineering  Record  of 
Dec  11,  page  714.  Another  valuable  paper  was 
one  by  J.  R.  Worcester,  consulting  engineer,  of 
Boston,  treating  of  the  economic  features  in 
the  selection  of  concrete  or  steel  for  bridges. 

Logan  Waller  Page,  of  Washington,  told  of 
the  work  of  the  U.  S.  Office  of  Public  Roads, 
and  the  highway  policies  of  the  Province  of 
Ontario,  Canada,  were  outlined  by  W.  A.  Mc- 
Lean. Mr.  McLean  made  a  plea  for  the  elim- 
ination of  politics  in  highway  work  and  con- 
demned the  practice  of  resorting  to  the  spoils 
system  in  filling  positions  requiring  technical 
knowledge  after  each  change  of  administra- 
tion. 

The  merits  of  natural  and  refined  asphalt 
roads  was  the  subject  of  two  papers,  one  by 
Clifford  Richardson,  consulting  engineer  of  the 
Barber  Asphalt  Paving  Company,  and  the 
other  by  LeRoy  M.  Law,  chemist  of  the  U.  S. 
Asphalt  Refining  Company. 

Disagree  on  Joint  Filler 

In  George  W.  Tillson's  paper  on  "City  Pave- 
BMota,"  which  was  read  in  Mr.  Tillson's  ab- 
sence by  Secretary  Davison,  the  preference  for 
the  bituminous  filler  for  stone  block  pavement 
did  not  meet  with  the  universal  approval  of 
the  convention.  There  were  many  advocates 
of  cement  grout,  and  the  general  opinion,  as 
expressed  from  the  floor,  was  that  the  cement 
grout  filler  was  preferable  even  if  it  did  make 
the  pavement  somewhat  noisy.  In  speaking  of 


conditions  at  Boston,  Louis  K.  Rourke,  for- 
merly commissioner  of  the  Department  of 
Public  Works,  explained  that  in  congested 
streets  carrying  many  subsurface  structures 
there  was  an  advantage  in  the  bituminous 
filler  when  pavements  had  to  be  opened  and 
relaid. 

Milwaukee's  Concrete  Roads 

The  practical  side  of  concrete  road-building 
was  dealt  with  by  H.  J.  Kuelling,  who  made 
the  trip  from  Milwaukee,  Wis.,  to  be  present 
at  the  Worcester  meeting.  All  of  Milwaukee's 
concrete  road  work  is  paid  for  by  direct  taxa- 
tion— not  by  long-term  bonds — and  during 
1915,  399,000  sq.  yds.  were  laid.  The  county 
furnishes  all  of  the  cement  directly  to  the 
contractor  as  an  insurance  against  mixtures 
of  improper  proportions.  There  is  a  wide 
field,  Mr.  Kuelling  believes,  in  investigatinsr 
the  advantages  of  hydrated  lime  as  an  ingre- 
dient in  mixtures  for  concrete  roads.  Rein- 
forcement, he  believes,  is  needed  only  in  excep- 
tional cases  where  the  subgrade  is  soft  or 
spongy.  The  spout  is  the  preferred  method 
of  distributing  concrete  to  the  roadbed  in  Mil- 
waukee   County,    according   to    Mr.    Kuelling. 


possessed  a  faculty  of  arousing  interest  in  a 
speaker  by  a  few  well-chosen  introductory  re- 
marks, and  always  endeavored  to  promote 
discussion  by  a  terse  summing  up  of  a  paper 
after  the  speaker  had  finished.  The  conven- 
tion was  unfortunate  in  opening  its  program 
on  a  day  when  a  severe  snow  storm  tied  up 
railway  traffic  throughout  New  England  and 
the  Eastern  states.  In  spite  of  this  handicap, 
however,  most  of  the  speakers  reached  Wor- 
cester and  the  porgram  was  carried  through 
with  only  a  few  revisions. 

An  entertainment  feature  which  filled  the 
convention  hall  to  capacity  was  the  7000-ft. 
moving  picture  film  of  the  Lincoln  Highway, 
the  new  3384-mile  memorial  route  between 
New  York  and  San  Francisco. 


American  Society  of  Civil 
Engineers  Redistricted 

Country  Divided  Into  Thirteen  Instead  of  Seven 
Divisions — Canadian  Provinces  Placed  with 

Adjacent  U.  S.  Districts 
Pursuant  with  the  amendment  to  the  con- 
stitution of  the  American  Society  of  Civil  En- 


THESE  AKE  THE  NEW  GEOGRAPHICAL  DISTRICTS  OF  THE  AMERICAN   SOCIETY  OF   CIVIL  ENGINEERS 


Felt  and  paper  are  preferred  to  metal  strips 
at  expansion  joints,  and  the  spacing  of  such 
joints  has  been  increased  recently  from  26 
to  60  ft. 

William  E.  McClintock  told  of  the  history  of 
highway  development  in  Massachusetts  and 
Dr.  Ira  N.  Hollis,  president  of  Worcester  Poly- 
technic Institute,  emphasized  the  necessity  of 
highly  trained  engineers  in  highway  construc- 
tion. Dr.  Joseph  Hyde  Pratt  made  the  trip 
to  Worcester  from  North  Carolina  in  order 
to  preside  at  one  of  the  sessions  and  speak 
on  the  selection  of  materials  for  highway  con- 
struction. 

In  selecting  types  of  construction  for  city 
pavements  G.  Hanna,  commissioner  of  street 
cleaning,  Cleveland,  0.,  pointed  out  that  the 
cost  of  street  cleaning  is,  in  reality,  a  part  of 
paving  maintenance  and  is  very  seldom  con- 
sidered in  this  connection.  The  improvement 
of  a  street  surface  influences  the  cleaning  cost 
to  a  very  considerable  extent,  and  is  a  factor 
which  highway  engineers  should  think  of  in 
addition  to  wearing  qualities  and  first  cost. 

Among  the  exhibits  the  two  which  occupied 
the  most  prominent  positions  were  those  of  the 
Federal  Government  and  of  the  American 
Portland  Cement  Manufacturers'  Association, 
which  exhibited  concrete  road  construction  by 
means  of  full-scale   models. 

The  four  days  of  the  meeting  were  organ- 
ized under  the  following  headings:  Dec.  14, 
International  Day;  Dec.  16,  Road-Builders' 
Day;  Dec.  16,  County  and  City  Day;  Dec.  17, 
Automobile  Day. 

Much  of  the  interest  at  the  early  sessions 
was  contributed  by  the  presiding  officer,  Har- 
old Parker,  formerly  chairman  of  the  Massa- 
chusetts  Highway    Commission.      Mr.    Parker 


gineers  adopted  early  this  year,  the  country 
has  been  redivided  into  thirteen  instead  of 
seven  districts.  The  recommendations  of  the 
redistricting  committee,  composed  of  J.  Vipond 
Davies,  Arthur  S.  Tuttle  and  Charles  War- 
ren Hunt,  have  been  adopted  by  the  board  of 
direction  and  are  therefore  in  force. 

States  Split  in  Two  Cases 

In  its  report  to  the  board,  dated  Nov.  5,  the 
committee  explains  that  its  effort  was  to  con- 
fine the  boundaries  of  each  district  to  the 
boundary  lines  of  states.  In  two  instances, 
however,  it  seemed  advisable  to  make  depart- 
ures from  this  rule — in  the  cases  of  Pennsyl- 
vania and  California. 

Instead  of  putting  the  whole  of  Canada  in 
one  district  as  in  the  past,  it  is  divided,  prov- 
inces being  placed  with  adjacent  districts 
across  the  international  boundary  line. 

The  redistricting  is  based  on  the  corporate 
membership  of  the  Society  as  of  Feb.  10,  1916. 
The  total  corporate  membership  on  that  date 
was  6683.  Deducting  441  members  resident 
outside  of  North  America  and  1223  corporate 
members  within  the  metropolitan  district,  New 
York,  there  are  left  in  North  America  outside 
of  the  resident  district  6019  members.  Divid- 
ing these  among  twelve  districts  would  there- 
fore make  it  desirable  to  have  418  members 
in  each  district.  This  was  the  object  the  com- 
mittee had  in  mind. 

The  committee  recommends  that  when  the 
constitution  is  next  amended  all  members  of 
the  Society  not  resident  in  North  America  be 
attached  to  District  1,  without,  however,  pay- 
ing any  additional  dues. 

The  new  districts  are  shown  on  the  map 
and  the  number  of  members  in  each  district 
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in  the  detailed  statement  which  follows.  It 
will  be  noticed  that  the  districts  with  the  larg- 
est membership  are  those  in  which  the  large 
cities  are  located.  In  these  the  growth  is 
expected  to  be  smaller  than  in  the  other  cities, 
so  that  what  disparity  was  necessary  in  the 
present  redistricting  will  likely  be  made  up 
rapidly.  Moreover,  sectional  community  of 
interests  was  deemed  more  important  than  ex- 
act balancing  of  numbers. 

The  committee  further  recommends  that 
when  the  constitution  is  again  amended  re- 
districting  be  placed  in  the  hands  of  the  board 


Hole  Through  9000-Foot  Sewer 
Under  Newark  Bay 

On  Dec.  §  the  9020-ft.  pressure  section  of 
the  Passaic  sewer  under  Newark  bay  from 
Newark  meadows  to  Bayonne,  N.  J.,  was  holed 
through.  This  section  of  the  tunnel  will  oper- 
ate as  an  inverted  syphon  to  carry  the  flow  of 
the  sewer  under  the  bay.  It  was  necessary  to 
drive  the  tunnel  at  a  depth  of  250  ft.  to  keep 
it  in  solid  rock  where  open  tunneling  methods 
could  be  used.  Ai  the  Bayonne  end  the  flow 
will  rise  170  ft.  in  the  shaft  and  continue  east 
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Courtesy  Newark  Evening  Sew» 
TIMBERED  SECTION  OF  SEWER  TUNNEL  WHOSE  HEADINGS  MET  RECENTLY  UNDER  NEWARK  BAY 


of  direction  with  power  to  modify  and  rear- 
range as  conditions  indicate  advisable. 

The  corporate  membership  in  the  new  dis- 
tricts is  as  follows:     District  1,  1223,  or  ad- 
ding the  441  members  not  resident  in  North 
America,  1664;  district  2,  541;  district  3,  512 
district  4,  499;  district  5,  418;  district  6,  484 
district  7,  377;  district  8,  469;  district  9,  362 
district  10,  315;   district  11,  365;   district  12, 
310;  district  13,  367;  total,  6683. 


Will  Help  Plant  Seedling  Miles  on 
Lincoln  Highway 

The  Lincoln  Highway  Association  is  pre- 
pared to  furnish  not  more  than  3000  bbl.  of 
cement  for  the  construction  of  a  standard  mile 
of  road  to  any  county  along  the  route,  under 
conditions  which  are  now  generally  known. 
The  location  of  these  seedling  miles  will  be 
governed  by  the  following  factors: 

Due  regard  to  the  worst  stretches  requir- 
ing improvement  and  to  the  necessity  of  out- 
Bide  aid  for  the  construction  of  hard-surfaced 
roads  in  each  locality;  the  amount  of  co-opera- 
tion to  be  expected  from  the  locality;  that  it 
will  be  placed  on  sections  of  the  highway 
where  no  question  exists  as  to  the  final  loca- 
tion of  the  road  or  as  to  the  permanent  right 
of  way;  that  it  will  be  placed  on  sections  of 
the  Lincoln  Highway  so  marked  and  so  named, 
or  where  proper  assurance  is  given  for  such 
marking  and  naming  before  or  immediately 
after  construction,  and  that  the  future  main- 
tenance of  the  seedling  mile  must  be  assured 
either  by  the  State  or  community. 

Communities  desiring  to  take  advantage  of 
the  cement  donation  should  take  up  the  mat- 
ter in  the  immediate  future  with  the  Lincoln 
Highway  State,  county  or  local  consuls,  from 
whom  details  may  be  obtained. 


at  that  level  to  New  York  bay.  The  75,000 
cu.  yd.  of  material  removed  from  the  lower 
tunnel  consisted  mainly  of  red  sand  stone  and 
trap  rock.  One  disintegrated  stretch  of  trap 
required  considerable  timbering.  The  top-head- 
ing method  of  driving  was  used,  and  the  tun- 
nel was  completed  in  seventeen  months  actual 
working  time,  during  fifteen  months  of  which 
headings  from  both  the  Newark  and  the  Bay- 
onne shafts  were  in  progress.  An  average 
of  265  ft.  per  month  was  thus  made  in  each 
heading  while  driving  was  in  progress. 

About  one-third  of  the  concrete  lining  has 
been  placed,  mostly  from  the  Bayonne  shaft. 
Only  part  of  the  invert  lining  has  so  far  been 
completed  at  the  Newark  end.  The  contract 
of  the  New  York  &  New  Jersey  Construction 
Company,  which  is  doing  the  work  for  the 
Passaic  Valley  Sewer  Commission,  includes 
also  a  connection  chamber  at  the  top  of  the 
Newark  shaft  and  2000  ft.  of  the  tunnel  at 
the  higher  level  from  the  Bayonne  shaft.  This 
latter  work  is  now  practically  complete.  J.  F. 
Shanley,  Jr.,  is  president  of  the  contracting 
company,  of  which  H.  C.  Sanford  is  vice-presi- 
dent and  general  manager  and  R.  H.  Keays 
engineer.  R.  E.  Parker  is  superintendent  and 
F.  R.  McDonnell  engineer  at  the  Newark  shaft, 
and  Walter  Steenburg  is  superintendent  and 
J.  H.  Fitzgerald  engineer  at  the  Bayonne  shaft. 


Engineers  Selected  to  Advise  on 
Cedar  River  Reservoir 

William  Mulholland,  chief  engineer.  Depart- 
ment of  Public  Service,  Los  Angeles,  Cal.; 
Frederick  P.  Stearns,  consulting  engineer,  of 
Boston,  and  Reginald  H.  Thomsofi,  consulting 
engineer,  of  Seattle,  have  been  selected  to 
advise  with  A.  H.  Dimock,  city  engineer  of 
Seattle,  Wash.,  on  the  Cedar  River  dam  sealing. 


Pennsylvania  Highway  Department 
Announces  Promotions  of  Engineers 

For  the  purposes  of  highway  administra- 
tion the  State  of  Pennsylvania  has  been  re- 
districted  and  a  number  of  changes  in  per- 
sonnel, recommended  in  the  reorganization 
plan  of  William  D.  Uhler,  chief  engineer  of 
the  State  Highway  Depatment,  have  been  ap- 
proved. Two  employees  of  the  department,  F. 
E.  Winter  and  W.  S.  Hammaker,  have  been 
promoted  to  become  acting  assistant  engineers 
in  charge  of  districts.  W.  R.  Wolfinger,  who 
has  been  assistant  engineer  in  charge  of  dis- 
trict 9,  with  headquarters  at  Chambersburg, 
is  transferred  to  district  5,  with  headquarters 
at  Allentown,  succeeding  John  T.  Gephart,  Jr., 
engineer  of  construction,  who  has  been  tem- 
porarily in  charge  of  that  district.  Mr.  Gep- 
hart returns  to  the  Harrisburg  office  to  as- 
sume his  duties  as  engineer  of  construction. 
Eleven  new  county  superintendents,  C.  H.  Orn- 
dorf,  D.  A.  McGloskey,  J.  W.  Frazier,  W.  B. 
Fleming,  E.  L.  Clemmer,  H.  S.  Wood  and  J. 
G.  English,  have  been  named  All  of  the  new 
positions  were  filled  by  promotion  based  on 
the  merit  system. 


Appraisal  of  Plant  of  Indianapolis 
Water  Company  Begun 

Work  was  begun  this  week  on  an  appraisal, 
by  the  Public  Service  Commission  of  Indiana, 
of  the  plant  and  property  of  the  Indianapolis 
Water  Company.    The  purpose  is  to  fix  rates. 


Will  Be  Five  Research  Fellowship 
Vacancies  at  Illinois 

There  will  be  five  research  fellowship  va- 
cancies to  be  filled  in  the  Engineering  Experi- 
ment Station  of  the  University  of  Illinois,  at 
the  end  of  the  current  academic  year. 

Since  1907  the  university  has  maintained 
ten  such  fellowships,  for  each  of  which  there 
is  an  annual  stipend  of  $500.  They  are  open 
to  g^raduates  of  approved  American  and  for- 
eign universities  and  technical  schools.  Ap- 
pointments are  made,  and  must  be  accepted, 
for  two  consecutive  collegiate  years,  at  the 
expiration  of  which  period,  if  all  requirements 
have  been  met,  the  Master's  degree  will  be 
granted.  Not  more  than  half  of  the  time  of 
the  research  fellows  is  required  in  connection 
with  the  work  of  the  department  to  which  they 
ai-e  assigned,  the  remainder  being  available 
for  graduate  study. 

Nominations  to  fellowships,  accompanied 
by  assignments  to  special  departments  of  the 
Engineering  Experiment  Station,  are  made 
from  applications  received  by  the  director  of 
the  station  each  year,  not  later  than  the  first 
day  of  February.  Appointments  are  made 
in  March,  and  take  effect  the  first  day  of  the 
following  September.  The  nominations  are 
based  upon  the  character,  scholastic  attain- 
ments and  promise  of  success  in  the  principal 
line  of  study  or  research  to  which  the  candi- 
date proposes  to  devote  himself.  Preference 
is  given  those  applicants  who  have  had  some 
practical  engineering  experience  follovsring 
their   undergraduate   work. 


Pennsylvania  Highway  Department 
Makes  Maintenance  Record 

Reports  from  the  Pennsylvania  State  High- 
way Department  for  the  working  season  just 
closed  show  that  the  department  maintained 
over  8000  miles  of  the  total  of  10,200  miles  in 
the  state  system;  This  is  the  greatest  amount 
of  maintenance  work  ever  done  by  the  state. 
Practically  all  of  the  work  of  the  department 
this  year  was  maintenance,  which  involved  the 
resurfacing  of  about  400  miles.  More  than 
6000  miles  of  earth  roads  were  dragged  or 
scraped  and  1880  miles  of  stone  or  hard  sur- 
faced roads  and  557.75  miles  of  flint,  gravel 
and  shale  roads  were  dressed  up.  Most  of  the 
work  done  was  of  a  semi-permanent  character. 
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Personal  Notes 


Charlks  H.  Paul,  formerly  construc- 
tion  engineer  for  the  U.  S.  Reclamation  Serv- 
ice oo  the  recently  completed  Arrowrock  Dam, 
has  Mcigned  from  the  Government  forces  to 
bfic^>m^»  one  of  the  principal  assistants  to  Ar- 
thnr  E.  Morgan  on  the  Miami  Conservatory 
District  work.  Mr.  Paul  received  his  profes- 
■iowi  edneation  at  Massachusetts  Institute  of 
Technology  and  has  been  actively  engaged  in 
engineering  work  for  21  years.  He  started  as 
pipe  inspector  for  the  Rockport  Water  Com- 
pany, and  served  for  short  periods  with  the 
Boston  sewer  department  and  the  Massachu- 
setU  State  Board  of  Health.  In  1896  he  was 
appointed  rodman  for  the  Metropolitan  Water 
Board,  in  which  service  he  continued  until 
1900,  attaining  the  grade  of  engineer-inspec- 
tor. For  the  next  four  years  he  was  with  the 
Bureau  of  Filtration  of  the  city  of  Philadel- 
phia. He  joined  the  Reclamation  Service  in 
1904  as  field  assistant  on  the  Lower  Yellow- 
stone Project. 

Charles  W.  Kutz  has  been  promoted 
from  the  rank  of  major  in  the  Corps  of  Engi- 
neers, U.  S.  A.,  to  that  of  lieutenant-colonel, 
to  fill  the  vacancy  caused  by  the  death  of 
Lieut.-Col.  Charles  S.  Bromwell.  Colonel  Kutz 
was  graduated  from  West  Point  in  1893.  After 
a  3-year  course  in  the  post-graduate  work, 
he  was  engaged  for  five  years  as  assistant  on 
river  and  harbor  fortification  work  at  Balti- 
more and  Portland,  Me.  In  1903  he  was  ap- 
pointed assistant  to  the  chief  of  engineers  and 
in  1906  he  made  an  investigation  of  power  de- 
velopment and  water  diversion  at  Niagara 
Falls.  He  served  three  years  in  the  Philip- 
pines as  chief  engineer  of  that  division.  In 
January  of  the  present  year  he  was  chosen 
chairman  of  the  public  utilities  commission  of 
the  District  of  Columbia.  At  present  he  is 
engineer  commissioner  of  the  district. 

Major  Edward  N.  Johnston. 
Corps  of  Engineers,  U.  S.  A.,  in  charge  of  the 
Wibnington  District,  has  been  granted  a  leave 
of  absence  to  take  charge  of  some  river  and 
harbor  improvements  at  Melbourne,  Australia. 

Douglas  MacAhthur  has  been  pro- 
moted from  the  rank  of  captain  in  the  Corps 
of  Engineers,  U.  S.  A.,  to  that  of  major,  and 
relieved  from  duty  as  a  member  of  the  Gen- 
eral SUff. 

Capt.  John  J.  Kingman,  Corps  of 
Engineers,  U.  S.  A.,  has  been  appointed  a 
member  of  the  General  Steff,  succeeding  Major 
Douglas  MacArthur,  relieved. 

Frank  E.  Price,  president  of  the 
Monmouth  Contracting  Company  of  Red  Bank, 
N.  J.,  has  returned  to  that  city  from  New 
York  State,  where  the  company  recently  com- 
pleted a  10-mile  water  main  contract  at  Mount 
Morris  and  an  8-mile  line  at  Hilton.  The  com- 
pany has  contract*  for  laying  over  30  miles  of 
gas  mains,  4  miles  of  water  mains  and  a  1^- 
mile  sewer  at  Red  Bank,  work  upon  which  will 
ha  started  in  the  spring.  Excavating  machines 
may  be  used  for  the  trenching. 

Oscar  F.  Gayton,  formerly  assistant 
engineer  in  the  office  of  Alvord  &  Burdick, 
consulting  engineers,  of  Chicago,  has  been  ap- 
pointed valuation  supervisor  in  the  Depart- 
ment of  Public  Service,  Chicago  with  office 
in  the  City  Hall. 

BioN  J.  Arnold,  consulting  engineer, 
of  Chicago,  has  been  asked  by  the  grade  cross- 
ing commission  of  Syracuse  to  examine  and 
advise  upon  the  ^lans  adopted  for  the  elim- 
ination of  grade  crossings  in  that  city. 

George  F.  Swain,  professor  of  civil 
engineering  at  Harvard  University  and  con- 
sulting engineer,  of  Cambridge,  Mass.,  has 
been  selected  by  the  city  council  uf  East 
Orangre,  N.  J.,  to  study  the  feasibility  of  the 
grade  crossing  elimination  plans  being  con- 
sidered by  that  city. 


Major  R.  E.  Wood,  U.  S.  A.,  Retired, 
chief  quartermaster  at  Panama  and  director 
of  the  Panama  Railroad,  has  joined  the  staff 
of  the  Barber  Asphalt  Paving  Company  as 
assistant  to  the  president,  with  headquarters 
at  Philadelphia.  Major  Wood  was  graduated 
from  West  Point  in  1900.  He  was  connected 
with  the  building  of  the  Canal  from  1905  to 
1915,  and  retired  with  the  rank  of  major  under 
the  Panama  Canal  Act. 

W.  A.  Hitchcock  has  resigned  as  en- 
gineer in  charge  of  the  track  and  roadway  de- 
partment of  the  valuation  bureau,  Public  Util- 
ities Commission,  Washington,  D.  C,  the  work 
of  the  department  having  been  completed.  He 
is  a  graduate  of  the  University-  of  Pennsyl- 
vania, and,  previous  to  his  connection  with 
the  valuation  work  at  Washington,  served  as 
construction  engineer  for  W.  F.  Bear  &  Com- 
pany in  Virginia,  as  assistant  engineer  for 
the  Fort  Wayne  &  Wabash  Valley  Traction 
Company  and  as  engineer  for  the  Southern 
Michigan  Railway  Company.  He  was  ap- 
pointed to  the  position  from  which  he  had 
resigrned  in  June,  1914. 

H.  C.  Gass  has  completed  contracts  upon 
which  he  was  engaged  at  San  Antonio,  Tex., 
and  has  started  work  on  a  new  contract  at 
Houston. 

C.  H.  F  0  X,  formerly  assistant  division  en- 
gineer of  the  Canadian  Pacific  Rail\yay,  has 
been  appointed  resident  engineer  of  district  2, 
Manitoba  division. 

Walter  T.  Moodie,  formerly  engi- 
neer maintenance-of-way  of  the  Canadian 
Northern  Railway  at  Winnipeg,  has  been  ap- 
pointed division  engineer  of  the  central  divi- 
sion of  that  road.  He  was  educated  in  Scot- 
land and  entered  railway  service  in  1903  as 
assistant  engineer  on  the  Caledonian  Railway 
in  that  country.  From  1905  to  1908  he  served 
as  engineer  on  the  location  and  construction 
of  railways  in  South  Africa.  He  went  to 
Canada  in  the  latter  year  as  engineer  in  the 
construction  department  of  the  Canadian 
Northern  and  was  appointed  engineer  main- 
tenance-of-way at  Winnipeg  in  1911. 

T.  Lucas,  formerly  engineer  maintenance- 
of-way  of  the  Canadian  Northern  Railway, 
west  of  Winnipeg,  has  been  appointed  lease 
engineer  of  the  lines  of  that  company  west 
of  Port  Arthur. 

A.  T.  F  R  a  s  E  R,  formerly  district  engineer 
for  the  Canadian  Northern  Railway  at  Ed- 
monton, Alberta,  has  been  appointed  division 
engineer  at  that  city. 

Orlando  K.  Morgan,  office  engineer 
of  the  Carolina,  Clinchfield  &  Ohio  Railway,  at 
Johnson  City,  Tenn.,  has  assumed  the  duties 
of  the  office  of  the  chief  engineer  of  that  road, 
following  the  death  of  Ward  Crosby,  which  is 
noted  elsewhere  in  this  issue. 

Fred  Kirkpatrick  has  resigned  as 
assistant  engineer  of  Dodge  City,  Kan.,  to 
accept  a  position  in  the  engineering  depart- 
ment of  the  Anthony  &  Northern  Railway  at 
Pratt,  Kan. 

J.  W.  Sheperdson,  formerly  assistant 
general  superintendent  of  the  Central  Iron  & 
Steel  Company  of  Harrisburg,  Pa.,  has  been 
appointed  to  a  position  on  the  forces  of  the 
Morgan  Construction  Company  of  Worcester, 
Mass. 

GusTAV  FiSK,  formerly  engineer  for 
the  Cambria  Steel  Company  of  Johnstown, 
Pa.,  has  been  appointed  assistant  general 
superintendent  of  the  Central  Iron  &  Steel 
Company  of  Harrisburg,  Pa.,  succeeding  J. 
W.  Sheperdson,  whose  appointment  to  another 
position  is  noted  elsewhere  in  these  columns. 
Some  years  ago  Mr.  Fisk  had  charge  of  the 
construction  of  the  plant  of  the  Tata  Steel 
Company  in  India. 

H.  M.  Byllebby  Company,  engineers, 
and  constructors,  Chicago,  have  acquired  con- 
trol of  steamship  lines  to  France,  to  Sweden 
and  to  Archangel,  and  are  conducting  a  gen- 
eral shipping  business. 


Paul  A.  Volcker,  assistant  engineer 
in  the  New  York  State  Highway  Department, 
has  been  appointed  city  engineer  of  Lebanon, 
Pa.,  to  be  effective,  Jan.  3,  1916.  Mr.  Volcker 
was  graduated  from  Rensselaer  Polytechnic 
Institute  in  1911,  and  has  been  with  the  high- 
way department  and  the  State  engineer's  office 
of  New  York  state  since  last  year. 

Otto  E.  Goldschmidt,  consulting  en- 
gineer, of  New  York  City,  has  moved  his  offices 
to  the  Tilden  Building,  105  West  Fortieth 
Street. 

W.  Earl  Kellar,  acting  city  engineer 
of  Schenectady,  has  been  appointed  city  en- 
gineer of  Binghamton,  N.  Y.,  to  go  into  office 
Jan.  1,  1916.  Mr.  Kellar  was  graduated  from 
the  civil  engineering  department  of  Union  Col- 
lege in  1907.  During  his  college  course  he 
engaged  in  a  general  surveying  practice 
around  Schenectady.  In  1908  he  entered  the 
New  York  State  Highway  Department  as  a 
leveler  on  design  and  location  work.  Later 
he  was  stationed  at  the  residency  office  on 
Barge  Canal  Residency  2.  In  1910  he  became 
deputy  city  engineer  of  Schenectady,  which 
position  he  held  for  two  years,  going  then  to 
the  office  of  the  state  engineer  as  assistant  en- 
gineer. In  1914  he  again  entered  the  city 
engineer's  office  in  Schenectady,  and  became 
acting  city  engineer  in  January  of  the  pres- 
ent year.  While  in  Schenectady  he  has  had 
charge  of  the  construction  of  pavements, 
sewers,  a  garbage  disposal  plant,  a  public 
market  and  schools.  Under  his  direction  a 
20,000,000-gal.  reservoir  for  the  city  was  de- 
signed and  the  plans  for  the  development  of 
a  park  system  were  carried  almost  to  comple- 
tion. 

John  A.  Beashear,  past  president  of 
the  American  Society  of  Mechanical  Engineers, 
has  been  elected  an  honorary  member  of  the 
Engineers'  Club,  New  York  City. 

Percy  H.  Wilson,  secretary  for 
eight  years  of  the  Association  of  American 
Portland  Cement  Manufacturers,  has  tendered 
his  resignation.  During  his  term  of  office  as 
secretary,  the  association  was  built  up  from  a 
weak,  struggling  organization  into  one  of  the 
most  effective  manufacturers'  associations  in 
the  country.  Originally  its  functions  related 
merely  to  the  interchange  of  information 
among  the  member  companies.  The  scope  has 
rapidly  widened  until  now  the  greater  part 
of  the  $200,000  budget  has  been  for  promo- 
tional work  of  the  very  highest  order.  A  large 
corps  of  trained  inspectors — all  of  them  gradu- 
ate engineers — have  been  following  concrete 
road  work  in  the  field,  advising  with  engi- 
neers and  contractors  as  to  changes  in  specifi- 
cations and  methods.  Educational  booklets 
of  excellent  quality  have  been  prepared  and 
distributed,  lecturers  on  concrete  have  ap- 
peared before  hundreds  of  audiences,  corre- 
spondence and  manual  training  school  courses 
have  been  prepared  and  given,  and,  in  general, 
the  association  office  made  the  recognized  clear- 
ing house  for  information  on  cement  and  con- 
crete. In  all  this  work  professional  standards 
have  been  adhered  to.  In  fact,  the  reason  for 
the  association's  influence  undoubtedly  has 
been  its  scrupulous  observance,  even  though 
professedly  engaged  in  promotional  work,  of 
the  highest  ethical  standards.  For  this  de- 
velopment work  chief  credit  is  given  by  the 
association  members  to  the  retiring  secretary. 
Mr.  Wilson  is  a  graduate  of  the  University  of 
Pennsylvania  and  before  joining  the  cement 
association  was  engaged  in  foundation  and 
general  con.struction  work. 


Obituary  Notes 


William  W.  Cole  of  the  firm  of  Cole, 
Ives  &  Davidson,  consulting  engineers,  New 
York  City,  died  in  Poughkeepsie,  Dec.  20,  as  a 
result  of  internal  injuries  sustained  in  an  ac- 
cident a   year   ago.      Mr.   Cole   was   bom   in 
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Medford,  Mass.,  in  1866,  and  was  educated 
at  Worcester  Polytechnic  Institute.  He  first 
engaged  in  engineering  work  in  1885  as  as- 
sistant engineer  for  the  New  England  Con- 
struction Company  on  the  construction  of 
waterworks  at  Newport,  R.  I.;  Gloucester, 
Mass.;  Frankfort,  Ind.,  and  Green  Bay,  Wis. 
In  1889  he  served  as  assistant  engineer  and, 
later,  as  construction  engineer  of  the  Toledo, 
St.  Louis  &  Kansas  City  Railroad.  He  was 
chief  engineer  and  general  manager  on  the 
construction  of  the  Utica  (N.  Y.)  Belt  Line 
Street  Railway  in  1892  and,  in  1893,  designed 
and  built  the  West  Side  Street  Railway  of 
Elmira,  N.  Y.,  and  the  waterworks  of  that 
city.  During  the  following  sixteen  years  he 
was  associated  with  the  public  utility  com- 
panies in  Elmira,  being  instrumental  in  con- 
solidating the  street  railways,  electric  light 
companies,  natural  and  artificial  gas  com- 
panies, waterworks  companies  and  park  prop- 
erties into  one  utility  corporation.  For  a 
large  part  of  this  period  he  also  acted  as  con- 
sulting engineer  for  the  Chemung  Canal  Trust 
Company  of  Elmira,  in  connection  with  its 
various  investments.  In  1907  he  left  Elmira 
to  become  a  member  of  the  engineering  firm  of 
Day  &  Zimmerman  of  Philadelphia.  The  or- 
ganization of  the  Pennsylvania  Central  Heat, 
Light  &  Power  Company,  which  includes  a 
number  of  electric  light  and  gas  properties, 
also  the  reorganization  and  reconstruction  of 
the  electric  light  and  traction  companies  of 
Oil  City  and  Franklin,  Pa.,  were  effected  by 
Day  &  Zimmerman  during  Mr.  Cole's  manage- 
ment of  their  Public  Utility  Department.  In 
January  of  the  present  year  he  formed  a 
partnership  with  Arthur  S.  Ives  and  Rolland 
A.  Davidson,  who  had  previously  been  asso- 
ciated in  engineering  work,  and  has  since  been 
located  at  61  Broadway,  New  York  City,  spe- 
cializing in  public  utility  engineering  work 
and  in  financial  reports  for  banking  interests 
in  New  York.  In  addition  he  has  acted  as  a 
consulting  engineer  for  various  financial  in- 
terests in  connection  with  appraisals,  exam- 
inations and  reports  on  gas,  electric  and  trac- 
tion properties,  including,  at  various  times,  the 
utilities  at  Canandaigua,  N.  Y. ;  Hartford, 
Conn.;  Lancaster,  Pa.;  Colorado  Springs,  Col.; 
Lockport,  N.  Y.;  Topeka,  Kan.;  Terre  Haute, 
Ind.;  Denver,  Col.;  Baltimore,  Md.,  and  Beloit, 
Wis.  He  was  the  first  president  of  the  Empire 
State  Gas  &  Electric  Association  of  New  York, 
and  was  vice-president  of  the  New  York  Street 
Railway  Association. 

Ward  Crosby,  chief  engineer  of  the 
Carolina,  Clinchfield  &  Ohio  Railway,  died  at 
Johnson  City,  Tenn.,  Dec.  5.  He  was  born  in 
Canada  in  1859  and  entered  railway  service 
in  1880  on  the  Eastern  Railroad,  now  a  part 
of  the  Boston  &  Maine.  In  1881  he  went  to 
Mexico  on  the  location  of  the  Mexican  Cen- 
tral, and  returned  to  this  country  later  in 
the  year  as  assistant  engineer  on  the  Boston 
&  Lowell.  Later  he  was  with  the  Boston  & 
Maine,  the  Barre  Railroad,  the  Norfolk  & 
Western  and  the  Concord  &  Montreal.  He 
entered  the  service  of  the  Carolina,  Clinchfield 
&  Ohio  in  1891  as  assistant  engineer.  In  1905 
he  was  appointed  division  engineer  and  prin- 
cipal assistant  engineer.  He  attained  the 
grade  of  chief  engineer  in  1911. 


This  Bucket  Handles  All  Soil  Con- 
ditions Without  Change 

Ability  to  work  in  any  kind  of  soil,  whether 
dry,  hard,  wet,  sticky  or  stony,  and  a  posi- 
tive cleaning  action  for  the  bucket  are  fea- 
tures of  the  latest  improvement  td  be  made  on 
the  Pawling  &  Harnischfeger  trenching  ma- 
chine. It  is  built  up  in  the  wheel  type,  with 
angles  and  a  special  cog  rack.  The  cast  steel 
bucket  has  a  forged  .steel  lip  or  cutting  edge. 
The  .shape  of  the  bucket  and  its  fastening  by 
a  single  pin  between  the  angles  forces  its  rear, 
or  back,  to  the  angles  when  cutting.  Due 
to  its  pin  fastening  the  bucket  is  easily  raised 
when  pa.ssing  the  cleaners.  Stones  cannot 
remain  in  the  bucket  and  damage  the  cleaners. 


Tractor  with  Rated  Capacity  of  15 
Tons  Hauls  41 -Ton  Load 

Confronted  with  the  task  of  moving  a  33-ton 
boiler  from  a  power  plant,  in  Holmesburg,  to 
the  Philadelphia  city  power  plant  at  Fairmont 
Park,  the  Henderson  Company,  contractors,  of 
Philadelphia,  after  figuring  that  it  would  take 
28  horses  to  do  it,  accepted  the  offer  of  a 
gasoline  tractor  company  representative  to  use 
one  of  his  machines  on  the  job.  Though  the 
maximum  rated  capacity  of  the  tractor  was 
only  15  tons,  and  the  total  load,  including  the 
weight  of  the  truck  on  which  the  boiler  was 
hauled,  was  41  tons,  the  start  was  made  with- 
out diflSculty  and  the  journey  without  mishap. 


welded,  another  plug  was  put  in  with  a  small 
steel  ring  in  back  of  it.  After  the  entire 
6321  ft  of  casing  was  in  place,  this  was  drilled 
out. 

Prior  to  putting  in  the  welded  casing,  there 
was  a  string  of  heavy  casing,  with  screw  fit- 
tings, with  upset  ends,  and,  back  of  the  upset 
parts,  two  collars  fastened  wth  bolts,  all  of 
which  was  necessary  to  hold  the  casing  to- 
gether, as  the  screw  fittings  themselves  would 
not  suffice.  These  upset  ends,  bolts,  etc.,  took 
up  considerable  room  and  did  not  permit  of  a 
casing  with  a  large  inside  dimension.  The  ad- 
vantage of  the  welded  casing  was  the  doing 
away  of  these  outside  fittings,  thus  permitting 
the  use  of  a  larger  casing  diameter. 


33-TON  BOILER  MOVED  LONG  DISTANCE  WITHOUT   MISHAP  BY  GASOLINE  TRACTOR 


A  Knox  tractor,  manufactured  by  the  Knox 
Motors  Associates  of  Springfield,  Mass.,  was 
used. 


Casing  of  Deepest  Well  in  the  United 
States  Has  Welded  Joints 

To  do  away  with  the  use  of  upset  ends, 
bolts  and  collars  to  hold  the  casing  lengths 
together  in  a  well  for  the  People's  Natural 
Gas  Company  near  McDonald,  Pa.,  and,  in 
this  manner,  to  permit  the  use  of  a  larger  diam- 
eter of  casing,  the  various  sections  were  weld- 
ed together  by  oxy-acetylene  apparatus.  The 
well,  which  is  said  to  be  the  deepest  ever 
drilled  in  the  United  States,  and  the  second 
deepest  in  the  world — one  in  Galicia  in  Eu- 
rope being  119  ft.  deeper — reaches  to  a  depth 
of  7181  ft.  The  diameter  of  the  hole  de- 
creases from  13  in.  at  the  top  to  5  in.  at  the 
bottom.  The  weight  of  the  welded  casing  is 
45  tons. 

In  welding,  the  ends  of  the  lengths  were 
chamfered  to  60  deg.  to  facilitate  the  making 
of  a  deep,  wide  weld,  which  in  each  case  was 
built  up  to  a  %-in.  reinforcement  all  around. 
The  casing  was  in  22-ft.  lengths. 

Two  sections  were  welded  together  in  a  yard, 
then  hoisted  into  the  derrick  and  lowered. 
Five  feet  of  the  upper  end  were  kept  above  the 
floor,  supported  by  steel  wedges,  placed  be- 
tween the  casing  and  a  steel  block  through 
which  it  was  lowered.  Then  two  more  lengths, 
welded  together,  were  hoisted  and  butted 
against  the  last  casing  and  the  process  re- 
peated. The  weld  was  permitted  to  cool  suffi- 
ciently to  permit  the  placing  of  a  hand  upon 
it  before  the  wedges  were  removed  and  the 
casing  lowered.  A  plank  with  half  of  a  circle 
cut  in  one  side  was  placed  across  the  top  of 
the  derrick  against  which  the  upper  end  could 
be  held  while  the  lower  end  was  welded,  thus 
insuring  the  alignment. 

At  the  bottom  of  the  well  salt  water  was 
encountered,  the  pressure  of  which  was  esti- 
mated at  about  3000  lb.  In  the  first  lengrth  of 
the  casing  lowered,  an  oak  plug  about  3  ft. 
long,  soaked  in  water,  was  driven  into  the 
end  for  the  purpose  of  using  the  water  to  buoy 
up  the  pipe  and  take  off  as  much  strain  from 
the  welds  as  possible.  When  about  2500  ft. 
of  casing  had  been  lowered  the  plug  blew  out 
with  great  force.     In  the  next  piece  of  tubing 


The  welding  was  done  with  Oxweld  oxy- 
acetylene  apparatus,  manufactured  by  the  Ox- 
weld  Acetylene  Company,  Thirty-sixth  Street 
and  Jasper  Place,  Chicag:o,  under  the  direc- 
tion of  the  representatives  of  that  organiza- 
tion. 


Trailer  for  Touring  Cars  Could  Be 
Used  to  Advantage  by  Contractors 

A  light  trailer  for  touring  cars  with  a  carry- 
ing capacity  of  1260  lb.  that  will  follow  in  the 
track  of  any  touring  car,  around  any  comer 
or  into  an  opening,  and,  which,  it  is  claimed,  will 
stand  up  at  high  speeds,  has  been  placed  on  the 
market  by  the  Troy  Wagon  Works  Company  of 
Troy,  Ohio.  The  wheels  are  36  in.  in  diameter 
and  rubber  tired.  Axles  are  H4-in.  square 
solid  steel.  The  front  springs  are  oil-tempered 
double  semi-elliptic,  and  the  rear  springs  oil- 
tempered  full  elliptical.  The  body  is  approxi- 
mately 26  in.  from  the  ground  and  is  oak 
floored,  with  full  paneled  poplar  and  oak 
sides.  Inside  dimensions  are  96  in.  long  by 
35  in.  wide  and  10  in.  deep,  with  6-in.  side 
flare  boards.  The  trailer  is  provided  with  a 
full  cushioned  spring  drawbar  with  draft  off 
the  front  axle.  An  attachment  is  provided  to 
fit  any  car. 


National  Foreign  Trade  Convention 
to  Be  Held,  Jan.  27  to  29 

The  National  Foreign  Trade  Conference 
will  be  held  in  New  Orleans,  Jan.  27-29,  1916. 
It  is  expected  that  representatives  of  prac- 
tically every  element  in  the  foreign  trade  of 
the  United  States  will  participate. 

The  conference  will  seek  to  substitute  na- 
tional action  for  national  conversation.  The 
program  will  be  devoted  to  practical  appli- 
cation of  sound  business  principles  to  the 
problems  of  further  upbuilding  of  the  Amer- 
ican foreign-going  merchant  marine,  the  util- 
ization of  the  tariff  to  encourage  foreign  trade 
and,  particularly,  to  protect  it  from  discrim- 
ination, ways  and  means  for  smaller  manu- 
facturers and  merchants  to  engage  in  foreign 
trade,  and  the  adaptation  of  commercial  educa- 
tion to  the  needs  of  foreign  commerce  so  th?it 
a    steadily    increasing    army    of    young    men, 
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«(|uipped  to  bccouM  foraigii  traden,  may  b« 
craduatod  from  the  schools  and  colleges. 

Among  the  speaken  will  be:  Frank  A. 
Vanderlip,  president  of  the  National  City 
Bank  of  New  York;  Fairfax  Harrison,  pres- 
ident of  the  Southern  Railway;  James  A. 
Farrel,  president  of  the  United  SUtes  Steel 
Corporation;  Willard  Straig^ht,  vice-president 
of  the  American  International  Corporation; 
Percival  Farquhar,  president  of  the  Brazil 
Kailway  Cmnpany;  Daniel  Warren,  of  the 
Aaaoican  Trading  Company;  A.  B.  Johnson, 
pnaident  of  the  Baldwin  Locomotive  Works, 
•ad  William  Pigott,  vice-president  of  the 
Saattle  Car  A  Foundry  Company. 


culvert  pipe  only  iron  that  is  guaranteed  to 
contain  not  more  than  16/100  of  1  per  cent 
impurities  is  used. 


Wood  Preservers  Will  Convene  in 
Chicago  January  18-20 

The  effect  of  the  European  war  on  the 
American  timber-treating  industry  will  be  one 
of  the  chief  topics  for  discussion  at  the  twelfth 
annual  convention  of  the  American  Wood  Pre- 
■errcra'  Association,  which  will  be  held  in 
Chicago.  Jan.  18-20,  1916,  at  the  Hotel  Sher- 
man. The  domestic  production  of  zinc  chloride 
and  other  preservatives  has  largely  increased 
in  the  face  of  a  falling  off  of  22  H  per  cent  in 
imports  of  creosote  in  the  last  fiscal  year. 


Pick  Up  and  Remove  Snow  by  4- Yd. 
Wheel  Scraper 

A  4-yd.  wheel  scraper  for  snow,  which 
■DMMints  to  a  self-loading  dump  wagon  has 
rsesntly  been  added  to  the  list  of  wheel  scrap- 
ers of  the  "Maney"  four-wheel  type.  The 
illustration  shows  one  in  the  carrjring  posi- 
tion, loaded  with  snow  on  the  way  to  the 
dump.  On  the  far  side  of  the  scraper  shown 
is  a  lever  which  throws  out  the  spool  clutches 
and  allows  the  pan  to  drop  to  the  loading 
position.  Thrown  in  the  opposite  direction 
the  pan  may  be  stopped  at  any  point.  A  chain- 
driven  windlass  actuated  by  the  rear  wheels 
winds  up  chains  supporting  the  rear  end  of  the 
pan  to  the  carrying  position.  Dumping  is  ac- 
complished by  raising  the  end  gate  at  the  rear. 

The  scraper  is  made  by  the  Baker  Manu- 
facturing Company,  Springfield,  111.,  and  is  to 
be    used    in    conjunction    with    the   company's 


SCSAFUt    MAULS    AWAY    TOUR    YARDS    OF 
SNOW  AT  ONE  OPEKATION 

plows  which  may  be  attached  to  the  front 
and  rear  of  motor  trucks  to  throw  the  snow 
into  windrows.  The  street  department  of 
New  York  City  is  using  one  of  the  outfits. 


No  Electrolytic  Action  Between  New 
Coating  and  Base  Metal 

A  new  coating  for  box  annealed  sheet  iron 
has  been  developed  that  will  protect  it  ag^ainst 
mat  and  corrosion,  it  is  claimed,  for  almost 
an  indefinite  length  of  time.  Due  to  the  fact 
that  there  li  no  slectrolytic  action  between 
the  base  metal  and  the  new  "Ebonized"  coat- 
ing, the  life  of  the  metal  is  conserved  also 
against  tliat  source  of  deterioration.  The  ma- 
terial is  manufactured  by  the  Dixie  Culvert 
A  Metal  Company  of  Atlanta,  Ga.,  for  par- 
ticular use  on  culvert  pipe  for  road  drainage 
purposes  made  from  black  iron.  Tests  cover- 
ing several  months  have  shown  that  it  provides 
an  absolute  protective  coating  also  against 
acid    or   alkali.      In    the    manufacture   of   the 


Notching  from  Opposite  Edges  Adds 
to  Flexibility  of  New  Curve  Rule 

A  new  flexible  curve  rule  has  been  placed  on 
the  market,  which  is  said  to  represent  a  new 
departure  in  such  rules.  The  material  is  black 
xylonite,   notched   from   opposite   edges,   thus, 


SECTION    OP   RULE    SHOWING    NOTCHING 

it  is  claimed,  making  it  very  flexible.  On  one 
edge  is  a  ruling  strip  and  on  the  other  a  metal 
wire  for  retaining  the  rule  in  any  curve  into 
which  it  might  be  bent.  One  extremity  ends 
in  a  tangent.  The  rule  is  manufactured  by 
the  Keuffel  &  Esser  Company,  Hoboken,  N.  .1. 


New  Glazing  Construction  for 
Skylights 

Waugh  glazing  construction,  illustrated  in 
the  accompanying  section,  is  fully  described 
in  Bulletin  56  just  issued  by  the  Asbestos  Pro- 
tected Metal  Company  of  Pittsburgh.  In  the 
cross  section  shown  the  lettered  parts  are  as 
follows : 

A — Rolled  steel  T-beam,  stiff  enough  to  carry 
its  load  without  deflection,  thus  preventing 
glass  breakage. 

B — Protective  coating  claimed  to  be  acid, 
alkali  and  moisture-proof,  heat  and  fire-re- 
sisting. Preserves  steel  from  corrosion  and 
resulting  loss  of  stiffness. 

C — Asbestos-protected  metal  gutter,  not  a 
part  of  the  beam,  and  designed  to  collect  con- 
densation from  the  glass.  It  is  claimed  that 
it  cannot  corrode  and  never  needs  painting. 

D — Asphaltic  glass  cushion,  which  provides 


SECTION  OF  WAUGH  GLAZING  CONSTRUCTION 

a  non-absorbent,  resilient  and  insulating  bed 
for  the  glass,  keeps  it  from  contact  with  the 
hard  bolts,  etc.,  and  gives  it  a  broad  con- 
tinuous bearing,  thus  avoiding  destructive 
strains. 

E — Asphaltic  cap  filler  which  leaves  no  hol- 
low spaces.  It  follows  the  contour  of  ths 
glass  surface  and  adheres  to  it,  and  thus  ex- 
cludes water. 

F — Cap  to  protect  filler  and  distribute  pres- 


sure  evenly  and  continuously.  Spring  tension 
locks  the  cap  nuts. 

G — Cap  bolt,  which  clamps  the  glass  between 
the  flexible  cushion  and  filler  to  insure  perma- 
nently water-proof  joints.  Can  be  used  to  sup- 
port cleaner's  bridge  planks  without  strain- 
ing glass. 

This  construction  is  used  in  sawtooth  and 
continuous  monitor  sash,  except  that  the  con- 
densation gutter,  C,  is  omitted,  and  clamping 
clips  substituted.  The  bulletin  illustrates  and 
describes  many  installations,  and  gives  details 
and  drawings  in  full. 


This  Gasoline  Driven  Hoist  Develops 
High  Power 

A  high  power  gasoline  driven  hoisting  en- 
gine with  a  maximum  speed  of  600  r.p.m.  and 
a  speed  of  150  ft.  per  minute  with  a  6500-lb. 
load  has  recently  been  developed.  The  engine 
is  fitted  with  a  governor  which  controls  the 
maximum  speed  of  the  hoist,  but  below  this 
speed  it  is  hand-governed."  The  engine  is  con- 
nected through  a  band  friction  to  the  hoist 
proper.  The  manufacturer,  the  Minneapolis 
Steel  &  Machinery  Company,  has  equipped  it 
with  a  cone  friction  in  the  same  manner  as 
in  its  steam  hoist,  and  other  details  are  also 
approximately  the  same.  In  the  accompany- 
ing photograph  a  40-hp.  hoist  is  shown 
equipped  with  a  45-hp.  Twin  City  heavy  duty 


HIGH   POWER  FEATURE  OF   THIS   GASOLINE   HOIST 

motor.  The  engines  are  furnished  in  four 
sizes,  namely,  30,  40,  65,  and  90  hp.  with  1,  2, 
or  3  drums. 


Business  Notes. 

Walter  H.  Kestin  has  been  appointed  sales 
manager  for  the  concrete  machinery  depart- 
ment of  the  Northwestern  Steel  &  Iron  Works 
of  Eau  Claire,  Wis.  Thornton  W.  Rosholt, 
vice-president  of  the  company,  who  has  hith- 
erto devoted  a  portion  of  his  time  to  that 
work,  will  in  the  future  devote  himself  more 
closely  to  work  among  the  trade. 

J.  P.  Beck,  formerly  publicity  manager  of 
the  Universal  Portland  Cement  Company,  has 
been  made  general  manager  of  the  Associa- 
tion of  American  Portland  Cement  Manufac- 
turers, and  will  have  charge  of  the  enlarged 
educational,  promotional  and  publicity  plans 
adopted  at  the  meeting  of  the  Association  in 
New  York  last  week.  Mr.  Beck  was  graduated 
from  the  University  of  Illinois  in  1907,  and 
immediately  joined  the  staff  of  the  Universal 
Portland  Cement  Company.  He  continued 
with  that  organization  until  early  this  year, 
when  he  resigned  to  become  publicity  man- 
ager of  the  Hagar  Portland  Cement  Company. 
He  left  the  latter  corporation  in  order  to  make 
a  study  of  the  possibility  of  enlarging  the 
scope  of  the  cement  association's  work.  As  a 
result  of  his  studies,  he  prepared  an  elaborate 
report,  outlining  the  opportunities  for  expan- 
sion. The  report  was  presented  last  week,  the 
needed  appropriations  for  the  work  voted  and 
Mr.  Beck  engaged  to  put  the  plan  into  effect. 
Mr.  Beck  in  1914  won  the  $1000  prize  offered 
by  Advertisinr/  and  Selling  through  the  As- 
sociated Advertising  Club  of  the  World  for  the 
best  plan  for  an  advertising  campaign. 
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Stiff  Concrete  Chute  Has  Removable 
Bottom 

The  concrete  chute  illustrated  in  the  accom- 
panying cut  has  a  removable  bottom  which  can 
be  replaced  when  worn  out,  at  slight  expense, 
compared  to  buying  a  new  chute.  The  chute  is 
made  of  No.  14  blue  annealed  steel  plate  and 
2  X  2-in.  angles.    The  joints  between  the  bot- 
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HONO  SCREWS  FOR 
CLAMPING  STOCK 


LEFT  HAND  LEVE'R 


STOP  GAUGE 


RIGHT  HAHO  UEVXIk 


SAMPLE  OF  WORK 


BENDING  DEVICES  MAY  BE  SEPARATED  BY 
LOOSENING  SET  SCREWS  AT  BOTTOM  TO 
SUIT    DISTANCE    REQUIRED    BETWEEN    BENOB 


TOOL  BENDS  REINFORCING  IN  TWO   PLACES  AT  ONE  SETTING  TO   DESIRED   ANGU!  OB  RADIUS 


BOTTOM    OF    THIS    CHUTE    CAN    BE    RENEWED 

tom  and  side  plates  further  stiffen  the  section. 
Chutes  are  furnished  in  a  number  of  lengths, 
either  trussed,  or  to  be  supported  from  a  cable. 
They  are  manufactured  by  the  Automatic  Con- 
crete Mixer  Company,  of  Providence,  R.  I. 


bends  may  be  made  of  any  desired  length. 
Bends  may  also  be  made  at  any  angle.  The 
machines  may  be  fitted  with  dies  for  bending 
flat  stock  edgewise,  or  with  dies  for  making 
radius  bends.  The  machine  shown,  known  as 
the  Wallace  No.  1  double-lever  bar  bender,  will 
bend  %-in.  round  or  %-in.  square  bars  cold, 
and  will  bend  %-in.  round  or  %-in.  square  bars 
hot.  It  is  made  by  the  Wallace  Supplies  Manu- 
facturing Company,  420  Orleans  Street,  Chi- 
cago. 


New  Lap-Welded  Pipe  Is  Stiffened  by 
Corrugations 

Large  diameter  lap-welded  pipe  with  slight 
corrugations  which,  it  is  claimed,  give  an  addi- 
tional stiffness  and  greater  factor  of  safety 
than  plain  pipe  when  under  vacuum  service, 
is  the  latest  pipe  product  to  be  placed  on  the 
market.  This  pipe  is  designed  to  allow  the 
use  of  lighter  sections  than  have  been  avail- 
able heretofore  for  vacuum  service.  The  new 
pipe,  shown  herewith,  is  66  in.  in  diameter, 
%-in.  thick,  and  has  corrugations  about  1   in. 


American  Steel  Export  Company  Is 
Incorporated 

The  American  Steel  Export  Company  was 
incorporated  in  Delaware  June  29  with  a  capi- 
talization of  $200,000.  It  is  reported  that  the 
Cambria  Steel  Company  is  back  of  the  new 
concern,  whose  ostensible  object  is  the  promo- 
tion of  the  sale  abroad,  particularly  in  South 
America,  of  American  steel  products  through 
specialization  in  foreign  distribution.  Several 
other  independent  steel  concerns  are  also  said 
to  be  interested  in  the  new  company. 


Trade  Publications 

The  following  companies  have  recently  issued 
trade  literature: 

Link-Belt  Company,  Chicago.  Bulletin  221, 
6x9    in.,    4    pages,   illustrated.     A    circular 


CORRUGATIONS  OF   LAP-WELDED   PIPE  GIVE  GREATER  STIFFNESS   IN    VACUUM    SERVICE 


deep  on  8-in.  centers,  with  seamless  forged  steel 
flanges  attached.  It  is  manufactured  by  the 
American  Spiral  Pipe  Works,  Chicago. 


Tool  Bends  Reinforcing  Bars  in  Two 
Places  at  One  Setting 

The  reinforcing  bender  illustrated  herewith 
makes  a  right-hand  and  a  left-hand  bend  in 
reinforcing  bars  without  re-setting  the  bend- 
ing device  or  removing  the  stock.  The  ma- 
chine consists  of  a  right-hand  and  a  left-hand 
bender  mounted  on  a  long  base  with  means  for 
adjusting  them   so  that  the   distance  between 


storage  system  that  may  be  economically  used 
in  handling  stone  and  gravel. 

Troy  Wagon  Works  Company,  Troy,  Ohio. 
Catalog,  5x7  in.,  20  pages,  illustrated.  Deals 
with  Troy  truck  trailers.  It  is  shown  that  the 
total  capacity  of  a  motor  truck  can  be  multi- 
plied five  timesby  the  use  of  trailers.  General 
information  and  specifications  of  several  types 
of  machines  are  included. 

The  National  Lead  Company,  111  Broadway, 
New  York,  is  offering  for  distribution  reprints 
of  the  paper  by  Frederic  H.  Fay,  on  "Protec- 
tion of  Metal  Structures,"  printed  in  the  "Pro- 
ceedings" of  the  Engineer's  Society  of  Western 
Pennsylvania.      Striking   examples    of   serious 


corrosion  of  bridges  in  Boston  are  illustrated, 
and  a  complete  bibliography  on  metal  corrosion 
and  protection  is  included.  Many  methods  for 
protection  are  advocated,  and  the  importance 
of  proper  maintenance  emphasized.  Dr.  A.  H. 
Sabin  gives  a  good  discussion  of  the  best  paint- 
ing practice. 

Layne  &  Bowler  Company,  Box  805,  Kansas 
City,  Mo.  Catalog,  8  x  11  in.,  238  pages,  illus- 
trated. Complete  description  of  well-pumps, 
drilling  outfits,  shutter  screens  for  large  irriga- 
tion wells,  and  other  accessories.  Contains  a 
discussion  of  the  general  subject  of  pumping 
and  irrigation  with  valuable  information  for 
the  prospective  user  of  equipment  for  handling 
water  from  underground  sources. 

Harold  L.  Bond  Company,  383  Atlantic  Ave- 
nue, Boston.  Catalog  E,  7Vi  x  10  in.,  cloth- 
bound  cover  and  318  pages,  illustrated.  Covers 
in  a  most  complete  manner  a  full  line  of  con- 
tractors' equipment,  varying  from  timber  der- 
ricks, derrick  fittings,  hoists,  buckets,  engines, 
pumps,  cars,  concrete  mixers,  etc.,  to  all  sorts 
of  tools,  barrows  and  machines  used  for  gen- 
eral contracting  purposes.  Each  machine,  fit- 
ting or  outfit  is  classified  in  its  particular  sec- 
tion of  the  catalog  and,  in  most  instances,  is 
illustrated.  Complete  data  as  to  its  size,  make, 
weight,  price,  etc.,  are  given.  An  index  in  the 
front  of  the  edition  classifies  alphabetically 
the  entire  line  shown,  so  that  it  is  an  easy 
matter  to  locate  what  one  wants  and  then 
learn  what  is  necessary  to  know  the  particular 
line  that  this  company  carries. 

The  Redwood  Manufacturers  Company,  Ho- 
bart  Building,  San  Francisco.  "Wood-Stave 
Pipe."  Pocket  book,  6x4  in.,  70  pages,  illus- 
trated. A  very  useful  book,  furnishing  general 
information  regarding  the  construction,  ad- 
vantage and  uses  of  wood-stave  pipe.  Space 
is  given  to  a  description  of  the  products  made 
by  this  company,  to  information  as  to  the  qual- 
ity of  materials  that  should  enter  into  its  con- 
struction, the  construction  itself,  limits  of 
pressure,  durability,  longitudinal  strength, 
weight  of  parts,  tightness,  carrying  capacity, 
fixtures  and  uses.  The  illustrations  show  sec- 
tions of  pipe,  methods  of  construction  and  some 
of  its  varied  applications.  About  half  of  the 
book  is  devoted  to  tables  of  flow  for  sizes 
from  10  up  to  120  in.,  values  of  C  in  Kutter's 
Formula,  pressures  of  water  and  hydraulic 
weights  and  measures. 

Trussed  Concrete  Steel  Company,  Youngs- 
town,  Ohio. — Thirteenth  edition  of  Hy-Rib 
Handbook,  5%  x  7%  in.,  142  pages,  illustrated. 
This  new  edition  of  the  handbook  on  hy-rib 
and  metal  lath  embraces  all  the  information 
and  copious  illustrations  of  the  previous  edi- 
tion, and  includes  additions  and  revisions. 
Specifications  and  descriptions  have  been  com- 
pletely revised  to  include  the  latest  develop- 
ments and  improvements.  Illustrations  and  in- 
formation on  pressed-steel  studs  and  Kahn 
pressed-steel  construction  and  on  Floretyle 
construction  have  been  added.  The  book  is 
well  prepared,  contains  results  of  tests  of  slabs 
under  load  and  fire,  formulas  and  tables  for 
safe  loads  on  floors  and  roofs,  and  clear  de- 
scriptions of  wall,  siding,  partition  and  con- 
duit construction  in  addition  to  many  other 
uses  of  less  interest  to  the  engineer. 


New  Construction  Activities 


New  York  City's  $71,000,000  bond  issue. 
b«uing  4H  p«r  cent  interest,  brought  the 
price  of  101 V4,  which  is  a  little  below  that  of 
the  Urge  issues  sold  in  1914.  Unloading  Amer- 
ican bonds  on  the  New  York  market  by  British 
subjects  to  enable  them  to  subscribe  to  the 
Dew  British  war  loan  has  affected  the  domestic 
bond  market.  In  view  of  this  fact,  and  the 
present  general  conditions,  the  price  obtained 
by  the  city,  as  well  as  the  fact  that  the  bids 
received  three  times  over-subscribed  the  issue, 
is  entirely  satisfactory. 

The  advances  in  steel  prices,  actual  and 
prospectiTe,  have  increased  domestic  inquiries 
materially,  especially  4n  the  structural  steel 
line.  It  is  becoming  evident  that  the  grreat 
volume  of  export  business  is  making  the  mills 
independent  of  domestic  business,  and  prices 
are  expected  to  remain  firm.  This  month  the 
oa^ut  of  the  industry  is  expected  to  approach 
95  per  cent  of  the  capacity. 

Buildings 

The  Pennsylvania  Railroad  closed  a  $4,000,- 
000  contract  for  its  new  freight  terminal  in 
Chicago  on  June  25.  An  order  for  13,200  tons 
of  steel  for  this  building  has  been  placed  in 
Pittsbargh.  It  is  reported  that  the  contract 
for  the  Oklahoma  State  capitol,  noted  last 
week,  has  been  awarded.  The  college  build- 
ing noted  recently  at  Middlebury,  Vt.,  has  been 
awarded  at  $110,000.  A  $200,000  building  con- 
tract has  been  awarded  in  Cleveland,  and  an- 
other building  contract  awarded  in  St.  Louis 
for  $400,000.  A  number  of  school-building 
projects  costing  in  the  neighborhood  of  $100,- 
000  are  noted,  both  awarded  and  prospective. 
Bids  are  desired  for  a  building  of  this  class  to 
cost  $200,000  at  Grand  Forks,  N.  D.  The  Board 
of  Education  of  Newark,  N.  J.,  has  approved  a 
budget  including  $1,600,000  for  new  school 
buildings.  Two  buildings  are  planned  at  Pitts- 
burgh, one  to  cost  $200,000  and  the  other  $300,- 
000.  A  $200,000  building  is  planned  in  Kan- 
sas City,  and  plans  have  been  completed  for  a 
$400,000  bank  building  at  Grand  Rapids,  Mich. 
Plans  have  been  filed  in  New  York  City  for 
a  $400,000  store  and  loft  building,  and  for  a 
$350,000  warehouse.  The  American  Tobacco 
Company  will  build  a  $760,000  factory  in 
Brooklyn,  according  to  reports.  Permits  have 
been  issued  for  a  $500,000  extension  to  the 
Westinghouse  plant  in  Cleveland. 


Bridges  and  Roads 

An  $88,000  contract  for  a  concrete  bridge 
has  been  awarded  at  Bryson  City,  N.  C.  A 
$115,000  concrete  viaduct  has  been  contracted 
for  at  Kansas  City,  Kan.  A  bridge  over  the 
Miami  River  at  Hamilton,  Ohio,  contracted  for 
last  week  will  cost  $96,000,  and  a  steel  high- 
way bridge  over  the  Colorado  River  at  To- 
peck,  Ariz.,  was  awarded  at  $74,000.  Bids  are 
desired  on  a  number  of  small  steel  and  rein- 
forced-concrete  bridges  throughout  the  coun- 
try. A  $250,000  bridge  is  being  planned  at 
New  Haven,  Conn.  Plans  have  also  been  pre- 
pared for  a  $300,000  bridge  at  Dayton,  Ohio. 
It  is  reported  that  a  $225,000  highway  bridge 
will  be  built  over  the  Allegheny  River  at  Na- 
trona, Pa. 

A  paving  contract  amounting  to  $106,000  has 
been  awarded  at  Troy,  N.  Y.  The  lowest  bid  on 
paving  work  for  the  borough  of  the  Bronx, 
New  York  City,  opened  June  24,  was  $85,000. 
A  paving  contract  amounting  to  $310,000  has 
been  awarded  at  Philadelphia.  The  lowest 
bid  for  paving  opened  June  21  at  Baton  Rouge, 
La.,  was  $153,746.  A  contract  for  paving 
awarded  at  Wellington,  Kan.,  totaled  $76,500. 
The  lowest  bids  opened  for  paving  work  at 
Fort  Dodge,  Iowa,  totaled  $92,400.  Bids  are 
desired  on  paving  work  in  Long  Island  City, 
and  the  State  of  California  will  let  30  miles  of 
concrete  and  earth  roads  on  July  6.  Plans 
for  road  work  to  cost  $163,000  have  been  com- 
pleted at  Lowville,  N.  Y.  Petitions  for  17 
miles  of  road  work  have  been  approved  at 
Pittsburgh.  Toledo  has  sold  paving  bonds  in 
the  sum  of  $200,000.  Ordinances  for  paving 
work  that  will  cost  $150,000  have  been  passed 
at  Laurel,  Miss.  It  is  reported  that  New  Or- 
leans will  let  paving  work  totaling  $1,500,000 
within  the  next  two  months.  It  is  reported 
that  roads  to  be  built  at  Arcadia,  Fla.,  will 
cost  $210,000.  Lake  City,  Fla.,  has  voted  a 
$400,000  highway  bond  issue,  and  a  $600,000 
issue  of  the  same  character  has  been  voted  at 
Owensboro,  Ky. 

Waterworks  and  Sewers 

A  water-main  contract  has  been  awarded  at 
Cincinnati  for  $23,735.  Bids  are  desired  at 
Paris,  111.,  and  at  Maryville,  Tenn.,  for  con- 
structing filter  plants.  Bids  are  also  desired 
for  constructing  a  $70,000  filter  plant  at  Chey- 
enne, Wyo.  Bids  are'  desired  on  a  2,000,000-gal. 


concrete  reservoir  at  West  Lynn,  Ore.,  and  for 
waterworks  extensions,  including  a  dam,  in- 
take chamber,  and  3%  miles  of  pipe  line,  at 
Ilion,  N.  Y.  Plans  have  been  completed  for 
the  new  pipe  line  to  supplement  Jersey  City's 
water  supply,  and  the  work  will  be  let  soon  in 
two  contracts.  Plans  are  being  completed  for 
a  $625,000  water  supply  for  Watervliet,  N.  Y. 
Dayton,  Ohio,  will  offer  $135,000  water  bonds 
for  sale  July  27.  The  spending  of  $430,000  for 
rebuilding  the  Compton  Hill  reservoir  at  St. 
Louis  is  comtemplated.  It  is  reported  that 
Malvern,  Ark.,  will  spend  $90,000  for  water- 
works. 

A  $67,000  sewer  contract  has  been  awarded 
at  Rochester,  N.  Y.  The  lowest  bid  opened 
June  24  on  the  Chicago  sewer  work  previously 
noted  was  $195,583.  The  Clark  Drive  sewer 
in  Vancouver,  B.  C,  has  been  contracted  for 
for  $70,000.  Bids  are  desired  for  constructing 
a  sewer  tunnel  under  Forty-first  Street,  New 
York  City.  It  is  reported  that  Port  Washing- 
ton, Long  Island,  will  construct  a  $125,000 
sewer  system.  The  construction,  subject  to 
the  sale  of  bonds,  of  sewers  which  will  cost 
$141,000  has  been  authorized  at  Minneapolis. 
Sewer  work  totaling  $149,000  has  been  recom- 
mended at  St.  Louis.  It  is  reported  that  the 
last  four  of  seven  units  for  the  Dallas  (Tex.) 
sewage-disposal  plant  will  be  let  soon. 

Miscellaneous 

The  lowest  bid  opened  June  23  for  a  break- 
water at  Oswego,  N.  Y.,  was  $78,000.  A  con- 
tract for  building  a  dam  at  Felts  Mills,  N.  Y., 
has  been  awarded.  Another  dam  contract  for 
$120,000  has  been  awarded  at  Apalachee,  Ga. 
Levee  work  amounting  to  $94,800  has  been 
awarded  at  Vicksburg,  Miss.  It  is  reported 
from  Philadelphia  that  two  sections  of  the 
New  York  Connecting  Railroad  on  Long  Island 
have  been  awarded.  A  small  railroad  contract 
has  also  been  awarded  at  Harlan,  Ky.  Bids 
are  desired  on  1,400,000  cu.  yd.  additional  levee 
work  at  Vicksburg.  Bids  are  desired  on  con- 
siderable irrigation  work  by  the  United  States 
Government  at  Great  Falls,  Mont.  It  is  re- 
ported that  construction  will  soon  begin  on  a 
$1,500,000  railway  near  Johnstown,  Pa.  Plans 
have  been  completed  for  irrigation  work  to 
cost  $1,120,000  near  Lindsay,  Okla.  Bids  are 
desired  both  for  construction  and  bonds  on  a 
$600,000  irrigation  system  at  Connelly,  Wash. 


WATERWORKS 


PROPOftEO    WORK. 

Watervliet.   N.   V.— Water  Board    (John 
O.     Otite,      Pres.)      reported     completlner 
ptona  for   the   Normanaklll   water   supply 
em.       Coat     reported     to     be     about 


ayaten 
ta.M 


Jaraay  City.  N.  J. — Plana  are  completed 
for  new  pipe  line  to  auppleroent  water 
aupply  for  Jersey  City,  and  It  la  expected 
that  contracts  wlU  soon  be  advertised. 
Tbara  will  be  two  contracts,  the  first  for 
■a  U-mtle  T2-ln.  steel  pliM  line  extending 
from  Jersey  City,  across  the  meadows  and 
ovtr  the  hlHs  to  Brookdale,  and  the  sec- 
ond for  a  double  line  of  48-ln.  c.-l.  pipe 
noder  both  the  Hackensack  and  Paasalo 
BlT«rs,  abont  MOO  ft.  of  single  pipe.  The 
Chief  BnglDaer  of  Jersey  City  Is  Chas.  A. 
Van  Keuren  and  the  Consulting  Enslneer 
for  this  work  la  J.  Byers  Holbrook.  62 
VanderMlt  Avenue.  New  Tork. 

Wenonah,  N.  J.— About  $8,000  win  be 
apent  for  water  works  Improvements. 

Pennsylvania. — Fbllowlnt;  la  list  of  per- 
mits relative  to  water  works  iMued  by 
State  Dept.  of  Health,  Harrlsburg.  Hay 
U  to  June  IS: 

Bonesdale,  Honeadale  Water  Co.,  ex- 
tanatona  to  dlatrlbutinc  aystem. 

Johnstown,  Johnatown  Water  Co.,  tem- 
porary disinfection  apparatus. 

Mount  Carmel.  to  Bear  Gap  Water  Co., 
aztenaiona  to  dlatrlbtitlnn  system. 

Jersey  Shore.  Jersey  Shore  Water  Co., 
rapid  sand  filtration  plant. 

Langhome,  I..anghome  Spring  Water 
Co..  rapid  sand  filtration  plant. 

UncsTllle.  to  nunday  Water  Co.,  ex- 
tcoriooa  to  dlntributlnir  system. 

StrauUbun;.  Stroudsburg  Water  Supply 
Co.,  temporary  disinfection  apparatus. 


Contracting  News 
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Builders  and  Manufacturers  of  Engi- 
neering and  Building  Supplies 


Oil  City,  extensions  to  distributing 
system. 

Connellsvllle,  ConnellsviUe  Water  Co., 
remodel  filter  plant. 

NIchoils,  Ga. — City  Council  reported  to 
have  granted  Mr.  Byck  of  Waycross  a 
franchise  for  construction  of  water  works 
and  electric  light  plant. 

St.  Petersburg,  Fla. — City  Corars.  con- 
sidering issue  of  1146,000  bonds  for  water 
works  Improvements,  new  sewers  and  im- 
provements to  water  front. 

Orrvltle,  Ala. — City  considering  con- 
struction of  water  worlts. 

Dayton,  Ohio. — Bonds  for  $135,000  for 
water  works  extension  and  Improvements 
will  be  sold  July  27  by  Hugh  E.  Wall,  City 
Accountant. 

Kenosha,  Wis. — All  bids  opened  June 
14  by  Bd.  Water  Comrs.  for  furnishing 
material  and  constructing  a  42-in.  c.  i. 
Intake  pipe  about  10,000  ft.  in  length,  s 
submerged  intake  crib  and  a  concrete  In- 
take well,  have  been  rejected,  and  It  was 
voted  to  install  a  gravity  filtration  plant. 
B.  C.  Brennan,  City  Engr. 


Fromberg,  Mont. — Citizens  reported  to 
have  voted  $17,500  bonds  for  construction 
of  water  worlis,  to  Include  a  pumping 
system,  cement  reservoir  and  concrete 
pump  house. 

Whitehall,  IVIont. — Proposed  waterworks 
will  cost  $16,000  and  will  Include  2  miles 
c.-l.  pipe,  14  hydrants;  to  pump  water 
from  tubular  wells  to  elevated  tank.  Bids 
for  bonds  to  be  received  In  August.  Geo. 
E.  Baker,  City  Engr. 

St.  Louis,  Mo. — Bd.  of  Public  Service 
reported  to  have  authorized  an  ordinance 
prepared,  providing  for  an  appropriation 
of  $430,000  for  rebuilding  Compton  Hill 
reservoir. 

Malvern,  Ark.— W.  L.  Collie,  City  Re- 
corder, writes  it  is  proposed  to  construct 
water  works,  from  plans  of  Engineer 
Cook  of  Little  Rock;  cost  $90,000. 

Marlln,  Tex.— Citizens  voted  $15,000  for 
water  works  Improvements, 

Seattle,  Wash.— Bd.  of  Works  adopted 
resolution  to  make  needed  repairs  and 
reconstruct  a  portion  of  old  timber  dam 
at  Cedar  Lake,  to  cost  $10,000. 


Bd.  Pub.  Wks.  (L.  B.  Young,  Chmn.) 
approved  plans  for  water  mains  in  37th 
Ave.    N.    E.;    cost    $12,000. 

Seattle,  Wash, — Local  press  reports 
state  that  Bd.  of  Pub.  Wks.  will  soon  let 
contract  for  sealing  Cedar  River  im- 
pounding basin  back  of  the  new  masonry 
dam;    cost   not   to  exceed   $300,000. 

Davis,  Cal.— Davis  Water  Co.  (T.  G. 
Schmeiser,  Pres.)  contemplate  installing 
a  new  pump  and  motor  in  well;  capacity 
6000  to  10,000  gal.  per  min.;  pump  must 
be  centrifugal,  capable  of  pumping 
iiBalnst  a  125-ft.  total  head. 

Oceanside,  Cal, — Citv  Ti-us.  considering 
calling  election  to  vote  $12,000  for  water 
woriis  improvements  and  $8,000  for  recon- 
structing municipal  pier. 


BIDS     DESIRED. 

Albany,  N,  Y.— Until  July  6  by  Isidore 
Wachsman.  Secy.  Bd.  Contract  and  Sup- 
ply, for  chemical  and  bacteriological  ex- 
amination of  water  supply. 

BInghamton,  N.  Y.— Until  July  23  by 
Bd.  Water  Comrs.  (John  D.  Davidson, 
Sec  v.)  for  constructing  covered  reservoir, 
750,000  gal.,  advertised  in  Engineering 
Record.     Fredk.  E.  Beck,  Engr. 

Brooklyn,  N.  Y,— Until  July  12  ,by 
William  Williams,  Comr.  Water  Supply. 
Gas  and  Electricity,  Municipal  Bldg.,  New 
York  for  alterations  and  Improvements 
at  New  Utrecht  Pumping  Station,  Avenue 
V  and  E.  Fourteenth  Street,  and  convert- 
ing same  into  a  distributing  station. 

Hilton,  N,  Y,— Until  July  15  by  Myron 
Roberts,  Chmn.  Village  Trus.,  for  con- 
."tnictlnK  water  works,  advertised  In  K<n- 
gineering  Record.  Engineer,  H.  C.  *"''" 
redge,    Rochester. 
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I  lion,  N.  Y.— Until  July  9  by  Bd.  Water 
Comrs.  (Geo.  R.  Russell,  Secy.),  for  fur- 
nishing about  3%  miles  10-in.  ci-1.  pipe 
and  constructing  a  concrete  diverting 
dam,  intake  chamber  and  gate  house, 
advertised  in  Engineering  Record.  J.  D. 
Ringwood,  City  Engr. 

New  York.  N.  Y.— Until  July  12  by  Wil- 
liam Williams,  Comr.  Water  Supply,  Gas 
and  Electricity  tor  furnishing  and  laying 
water  mains  and  appurtenances,  for  con- 
nections between  distribution  system  and 
various  shafts  of  city  tunnel  Catskill 
Aqueduct,  Section  I.  borough  of  the 
Bronx,  security  $20,000;  Section  II,  bor- 
ough of  Manhattan,  security  $35,000,  and 
Section  HI,  between  distribution  system 
and  Shaft  22,  and  Brooklyn  Conduit,  in 
borough  of  Brooklyn,  security  $8,000.  Also 
separate  bids  for  furnishing  and  deliver- 
ing lead  lined  elbows,  nipples  and  pipe, 

Totowa,  Passaic  County,  N.  J. — Until 
July  19  by  Borough  Council  for  construc- 
tion of  water  works,  according  to  local 
press   reports. 

Baltimore,  iVId.— Until  July  14  (exten- 
sion of  date  from  June  30)  by  Bd.  of 
Awards,  in  care  of  City  Register,  for  a 
20,000,000  gal.  centrifugal  pump  and  elec- 
tric power  equipment  for  Eastern  pump- 
ing station.  Water  Dept.,  advertised  in 
Engineering  Record.  Ezra  B.  Whitman, 
Consulting  Engr. 

Clayton,  Del. — Until  July  15  by  Town 
Council  for  water  supply  sewerage  system 
and  disposal  plant,  advertised  in  Engi- 
neering Record.  Herbert  W.  Hatton,  Con- 
sulting Engr.,  Equitable  Bldg.,  Wilming- 
ton. 

Washington,  D.  C. — Until  July  19  by 
Comrs.  D.  C.  (Oliver  P.  Newman,  Chmn.) 
for  furnishing  and  delivering  c.-i.  coated 
water  pipe  and  specials  for  use  of  the 
Water  Dept. 

Pensacola,  Fla. — Reported  desired  until 
July  6  by  T.  H.  Johnson,  Comr.  Pub. 
Wks.,  for  constructing  a  pumping  station. 

Maryvliie,  Tenn. — Until  July  7  by 
Mayor  and  Bd.  Aldermen  for  constructing 
water  works,  including  approx.  10  miles 
4,  6,  8  and  10  in.  ci.  pipe,  hydrants, 
valves  and  boxes,  125,000  gal.  steel  tank 
and  tower,  filtration  plant,  1,000,000  gal. 
daily  capacity,  brick  pumping  station,  in- 
cluding pumps,  boilers  and  auxiliaries 
(alternate  bids  will  be  considered  for 
electrically  driven  units),  one  or  more 
deep  wells,  concrete  dam  and  intake, 
etc.  R.  C.  Huston  &  Co.,  Engrs.,  1028 
Falls  Bldg.,  Memphis.  W.  A.  McTeer, 
City    Recorder. 

Berwyn,  III. — Until  July  6  by  Bd.  Local 
Improv.  (Oscar  N.  Lindahl,  Secy.),  for 
water  supply  pipe  in  Ogden  and  other 
streets.  Special  Assessment  No.  82; 
cost,   $17,444. 

Chicago,  III.— Until  .Tuly  8  by  W.  R. 
Moorehouse,  Comr.  Pub.  Wks.,  for  Cen- 
tral Avenue  Pumping  Station,  5  water- 
tube  boilers  with  superheaters,  furnaces, 
and   mechanical   stokers. 

Until  July  9,  for  2  boiler  feed  pumps 
with  accessories  and  appurtenances  com- 
plete at  Roseland  Pumping  Station,  also 
separate  bids  for  approximately  250  tons 
reinforcing  steel  for  Maytair  Pumping 
Station. 

Paris.  III.— Until  July  22  by  City  Coun- 
cil (Simon  Risser,  Comr.  Pub.  Property), 
for  constructing  rapid  sand  filter  plant 
1,500.000  gals,  capacity,  advertised  in 
Engineering  Record.  Engrs.,  Fleming 
Babbitt  &  Enger,  Urbana. 

Viola,  III, — Until  July  19  by  B.  D.  Bax- 
ter, Pres.  Bd.  Local  Improv..  for  water 
supply  well,  advertised  in  Engineering 
Record.  Engineers,  Terhune  &  Horton, 
Century  National  Bank  Bldg.,  Peoria. 

Fond  Du  Lac,  Wis. — Reported  desired 
until  July  8  by  J.  F.  Hohensee,  City  Clk., 
for  approximately  13,900  ft.  4  to  14  In. 
c.-l.   water  mains. 

Lowden,  Iowa. — Until  July  8  by  Richard 
Parr,  Town  Clk.,  for  constructing  system 
including  12,240  lin.  ft.  4,  6  and  8  in.  c.-l. 
pipe,  hydrants,  valves,  specials,  pump 
house,  elevated  tank  and  tower,  deep 
well  pump  and  motor.  J.  G.  Thorne, 
Consulting  Engr.,  317  Howes  Blk.,  Clin- 
ton. 

Cheyenne,  Wyo. — Reported  desired  until 
July  6  by  J.  J.  Showalter,  Citv  Clk..  for 
constructing  proposed  rapid  sand  filter 
plant  at  Round  Top  reservoir,  capacity 
6,000,000    gals.;    cost,    $70,000. 

St,  Louis,  Mo. — Until  July  9  by  E  R 
Kinsey,  Pres.  Bd.  Pub.  Service  for  two 
350  h.p.  Heine  type  boilers  at  High  Serv- 
ice Pumping  Station  No.  2,  Bissell's 
Point. 

West  Lynn,  Ore. — Reported  desired 
until  July  20  by  L.  L.  Porter,  Secy.  West 
,  Lynn  Water  Comn.,  for  constructing  sys- 
tem including  12,000  ft.  10  in.  and  6  miles 
4  and  6  in.  pipe,  concrete  lined  reservoir, 
2,000,000  gal.  capacity,  concrete  stand- 
pipe. 

Phoenix,  Ariz.— Until  July  7  by  Robert 
A.  Craig,  City  Mgr.,  for  12-iii.  water 
mains,  gate  valves  and  hydrants  on  por- 
tions of  Ninth  and  McKinley  Streets. 

Guelph,  Ont. — Until  July  6  by  Water 
Comrs.  (A.  H.  Foster,  Mgr.),  for  con- 
structing a  reinforced  concrete  reservoir 
also  5500  ft.  conduit  line. 


PRICES    AND     LETTINGS.  11 

-^Indicates  award  of  contract. 

-ACinclnnatl,  Ohio. — Contract  awarded 
by  Dept.  Pub.  Safety  (Edward  P.  Durr, 
Secy.)  to  M.  J.  McCarthy,  Cincinnati,  at 
$23,735.  to  lay  c.  i.  pipe,  special  castings 
and  valves  and  other  miscellaneous  work 
for  high-pressure  flre  system  in  Eighth 
St.,  Bway.  and  Reading  Rd.  (bids  opened 
June  18).  Other  bids:  Kirchner  Sons 
Co.,  $26,090;  H.  V.  Crumley,  $29,100;  M. 
F.  Quill.  $28,370;  Thomas  P.  Strack, 
$32,245   (bidders  all  of  Cincinnati). 

^Cleveland,  O. — Contract  awarded  by 
Bd.  of  Control  to  Sanford  Riley  Stoker 
Co.,  Ltd.,  Worcester,  Mass.,  for  stokers 
for    Division    Ave.    pumping    station,    at 

$19,000. 

^Aurora,  Minn. — Contract  awarded  by 
Village  Council  to  Sharp  &  McQuire  for 
drilling  10-in.  water  well  at  $5  per  ft  and 
$1.20  per  ft.  for  extra  casing,  and  to 
Michael  Boylan  of  Virginia,  Minn.,  for 
laying  water  mains  in  Jackson  St.  and 
connecting  water  system  with  new  well 
at  $9,480. 

♦Sidney,  Mont.-  —  Contract  reported 
awarded  by  City  Council  for  c.-i.  pipe  line, 
in  Special  Improv.  Dist.  No.  1,  to  Bendon, 
Jones  &  Reed  of  Sidney  at  $17,414. 

♦Temple,  Tex. — Contract  to  construct 
concrete  dam  and  spillway  at  water  works 
pumping  station,  reported  awarded  to 
P.   G.   Burns,  Houston,   at   $16,460. 

♦Seattle,  Wash.  —  Contract  reported 
awarded  by  Bd.  Pub.  Wks.  for  construc- 
tion of  water  mains  in  5th  Avenue  to  G. 
Argentieri  &  Co..  989  Rainier  Avenue, 
Seattle,  at  $10,000. 

♦Pasadena,  Cal.  —  Contract  reported 
awarded  to  Theo.  L.  Syvertson,  Pasadena, 
to  construct  Linda  Vista  water  system,  at 
$19,617. 

♦Peterboro,  Ont. — Contract  awarded 
by  Utilities  Comn.  to  De  Laval  Dairy 
Supply  Co.,  Peterboro,  to  furnish  and  in- 
stall pumping  unit  of  6.000,000  gals,  ca- 
pacity. William  Kennedy,  Jr.,  Engr.,  364 
University    St.,    Montreal    Que. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED    WORK. 

Derpy,  N.  H. — Citizens  voted  June  25 
to  install  a  sewer  system  in  West  Derry 
to  cost  $25,000.  James  Coburn,  Chmn.  Bd. 
Selectmen.  Dudley  &  Sawyer,  Engrs., 
Manchester. 

Kenmore,  N.  Y. — Bonds  for  $20,000  for 
storm  sewers  will  be  sold  on  July  7.  E. 
W.  Johnson,  Village  Clk. 

Kenmore,  N.  Y. — Village  Trus,  will  sell 
bonds  July  7  for  constructing  surface  and 
storm  water  sewers. 

Port  Washington,  L.  I.,  N.  Y. — Town 
Board  reported  to  have  decided  to  con- 
struct sewer  system,  to  cost  $125,000. 
Henry  Seaman,  Chmn.  Sewer  Comn. 

Bogota,  N.  J. — Borough  Council  consid- 
ering extension  of  sewer  system. 

Prospect  Park,  Passaic  County,  N.  J. — 
H.  J.  Harder,  City  Engr.,  of  Paterson, 
preparing  preliminary  plans  for  a  system 
of  swers  and  disposal  works  for  Prospect 
Park    borough. 

Greensburg,  Pa. — Saml.  G.  Dixon,  State 
Comr.  of  Health,  at  Harrisburg,  has  ap- 
proved plans  for  extension  of  sewer  sys- 
tem of  Greensburg,  southwest  Greensburg, 
south  Greensburg  and  Youngwood.  It  is 
recommended  that  the  four  boroughs 
unite  on  one  project  for  construction  of  a 
joint  sewage  disposal  plant. 

Pennsylvania. — Following  is  list  of  per- 
mits relative  to  sewers  issued  by  State 
Dept.  of  Health,  Harrisburg,  May  15  to 
June  15: 

Monongahela  City — Lateral  sewer  ex- 
tensions. 

North  East — Sewage  treatment  works. 

Philadelphia  —  Lateral  sewer  exten- 
sions. 

Freeport — Sewage   treatment  works. 

Washington — Lateral    sewer    extensions. 

Greenville — Relocation  of  sewage  treat- 
ment works. 

Clayton,  Del. — See  "Water  Works." 

St.  Petersburg,  Fla.  —  See  "Water 
Works." 

Lexington,  Ky. — Solomon-Norcross  Co., 
Atlanta,  Ga.,  engaged  to  prepare  plans 
for  proposed  sewage  disposal  plant. 

Chardon,  Ohio.— Bonds  for  $70,000  for 
constructing  a  sewerage  system  and 
treatment  plant  will  be  sold  July  6  by 
Robert  S.  Parks,  Village  Clk. 

MIddletown,  Ohio. — Question  of  paving 
and  sewering  Third  Street  at  a  cost  of 
$75,000  reported  being  considered. 

Portsmouth,  O. — City  Engineer  reported 
preparing  plans  for  sewers  in  Sunnyside 
Dist. 

Lenox,  la. — City  Council  considering 
sewer  improvements  to  consist  of  outlet 
sewer  and  disposal  plant,  and  about 
3800  lin.  ft.  12-in.;  4200  lin.  ft.  10-in.;  2300 


n.   ft.   8-in.   and  1300  lin.   ft.  6-ln  sewer, 
cuts   ranging   from    4    to   20   ft     Theo.   S. 
DeLay,    Engr..    Creston. 

Minneapolis,  Minn. —  New  lateral 
sewers,  estimated  to  cost  $141,085  have 
been  authorized  by  Sewer  Com.  for  con- 
struction this  season,  subject  to  the  sale 
of  bonds.    Carl  Illstrup,  City  Sewer  Engr. 

Wymore,  Neb.— City  reported  consider- 
ing construction  of  sewer  system. 

St.  Louis,  Mo. — Bd.  Public  Service 
recommended  to  Bd.  of  Aldermen  for 
passage,  an  ordinance,  providing  for  con- 
struction of  sewers  as  follows:  Des  Peres 
Sewer  Dist.  No.  3,  estimated  cost  $2,000; 
Baden  sewer.  Dist.  2.  $49,000;  Ferry 
Street,  Joint  Dist.  sewer,  $71,000;  Harlem 
Creek  sewer,  Dist.  No.  12,  $7,900;  Harlem 
Creek  sewer,  Dist,  No.  13,  $11,400;  Pen- 
rose Joint  Dist.  sewer,  $7,600. 

Austin,  Tex. — M.  C.  Welborn,  City  Eng., 
writes  citizens  June  9  voted  $50,000  bonds 
for  sanitary  sewer  construction,  (not 
$500,000  as  recently  reported).  Also  voted 
same  day  In  favor  of  the  folllowing:  For 
construction  of  bridges  and  storm  sewers, 
$225,000;  for  street  paving,  $200,000,  and 
construction  of  school  buildings,  $250,000. 
According  to  reports,  bonds  will  be  sold 
on  July  7. 

Dallas,  Tex. — Local  press  reports  state 
contracts  will  soon  be  let  by  the  City 
Comn.  for  the  last  4  units  of  the  proposed 
sewage  disposal  plant.  Total  cost  of  the 
7  units  is  $550,000.  Three  of  units  are  now 
under  construction.  Jas.  Fuertes,  Con- 
sulting Engr.,  New  York. 

Tulsa,  Okia, — Citizens  voted  $100,000 
bonds  for  sewers. 

Seattle,  Wash. — City  Engineer  A.  H. 
Dimock  estimates  cost  of  constructing 
sewers  in  Fairmont  Avenue  at  $50,000. 

Eugene,     Ore. — Sewer  Com.     of     City 

Council    preparing   plans  for   construction 

of     sewers     near     river,  to     cost     about 

$15,000. 

Forest  Grove,  Ore. — City  Council  en- 
gaged R.  E.  Koon,  Bd.  of  Trade  Bldg., 
Portland,  to  prepare  plans  and  specifica- 
tions for  sewer  system;  cost  about  $20,000. 

Mt.  Angel,  Ore. — Louis  C.  Kelsey,  Sell- 
ing Bldg..  Portland,  preparing  plans  for 
sewer  system  and  septic  tank,  to  cost 
$10,000. 

Marysville,  Cal.— Plans  reported  com- 
pleted by  W.  M.  Meek.  City  Engr.,  for  ex- 
tending sewer  and  fill  in  part  of  Ellis 
Lake;  cost  $20,000. 


Sanborn,  Iowa. — Reported  desired  until 
July  9  by  J.  H.  McNeil,  Mayor,  for  about 
4  miles  of  sewers  and  disposal  plant.  P. 
A.  Edquist,  Engr.,  856  Omaha  Natl.  Bank 
Bldg.,  Omaha,  Neb. 

Eveleth,  Minn, — Reported  desired  until 
July  20  by  C.  H.  Williams,  City  Clk.,  for 
constructing  sewage  disposal  plant. 
Cost,  $40,000.     C.  M.  Dorway.  City  Engr. 

Red  Lake  Falls,  Minn. — Reported  de- 
sired until  July  5  by  Joseph  Perrault, 
City  Clk.,  for  constructing  sewers  during 
year  1915. 

St.  Paul,  Minn. — Reported  desired  until 
July  6  by  August  Hohenstein,  Purchasing 
Agt.,  for  constructing  sewers  in  several 
streets. 

Clyde,  Kan.— Until  July  15  by  J.  A. 
Hawkinson.  Mayor,  for  sewer  system  In- 
cluding 23,864  ft.  8,  10  and  12  in.  vitr.  tile 
pipe,  sludge  pump  and  engine,  disposal 
plant,  etc.  E.  T.  Archer  (Nonsuiting 
Engrs.,  New  England  Bldg.,  Kansas  City, 
Mo. 

Pratt,  Kan.— Until  July  7  by  M.  P. 
Jones.  City  Clk.,  for  constructing  sani- 
tary sewers  in  Dist.  No.  3,  consisting  of 
about  4  miles  of  pipe,  21  flush  tanks  and 
48  manholes.     G.   W.   Ellis,  Engr.,  Pratt. 

Grand  Island,  Neb. — Reported  desired 
until  July  7  by  H.  E.  Clifford  City  Clk., 
for  constructing  storm  and  sanitary 
sewers. 

Choteau,  Mont. — Reported  desired  until 
July  9  by  A.  L.  Powers.  City  Clk..  for 
sanitary  sewers,  including  5176  lin.  ft.  8 
and  9-in.  vltr.  sewer  pipe. 

Port  Angeles,  Wash. — Reported  desired 
until  July  6  by  J.  L.  Beam,  City  Clk.,  for 
constructing  salt  glazed  vitr.  clay  or  ce- 
ment pipe  sanitary  sewers  in  portions  of 
three  alleys;  cost  reported  at  $12,000. 

Mount  Angel,  Ore. — Reported  desired 
until  July  13  by  P.  N.  Smith,  City  Re- 
corder, for  furnishing  cement,  sand, 
gravel  and  sewer  pipe  for  constructing 
sewer;  cost  $15,000. 

Alameda,  Cal. — Reported  desired  until 
July  6  by  R.  E.  Bosshard,  City  Clk.,  for 
sewer    construction. 

Los  Angeles,  Cal. — Reported  desired 
until  July  6  by  H.  B.  Ferris,  Secy.  BA. 
Pub.  Wks.,  for  constructing  pump  house 
and  installing  machinery  for  sewage- 
disposal    plant. 

Moscow,  Idaho. — Reported  desired  until 
July  12  by  J.  R.  Strong,  City  Clk.,  for 
storm-sewer  improvements. 


BIDS     DESIRED. 

Portland,  Me.— Until  Julv  6  by  Blon 
Bradbury,  Jr..  Comr.  Pub.  Wks.  for  about 
3710  lin.  ft.  8.  10  and  12-in.  sewer  in 
Washington   Avenue. 

Boston,  Mass. — Until  July  7  by  Patrick 
O'Hearn.  Acting  Comr,  Pub.  Wks.,  for 
pipe  sewers  and  drains  in  Condor  Street. 
East  Boston. 

New  York.  N.  Y.— Until  July  9  by  Mar- 
cus M.  Marks.  Pres.  Manhattan  Boro..  tor 
constructing  tunnel  relief  sewer  in  por- 
tions of  E.  41st  St.  and  Madison  Ave.: 
security  $75,000. 

Maywcod,  N.  J. — Until  July  26  by  Bor- 
ough Council  (Charles  Stass,  Clk.)  for 
constructing  sanitary  sewer  system,  ad- 
vertised in  Engineering  Record,  Alex. 
Potter,   Engr.,   50  Church   St.,   New  York. 

Takoma  Park.  Md. — Until  July  6  by  Ben 
G.  Davis.  Town  Clk..  for  laying  terra 
cotta  pipe  sewers,  constructing  cement 
sidewalks  and  cement  curbs  and  macad- 
amizing roadways. 

Clayton,   Del. — See  "Water  Works." 

Washington,  D.  C— Until  Julv  7  by 
Comrs.  D.  C.  (Oliver  P.  Newman.  "Chmn.), 
for  constructing  6000  ft.  10  and  12-in.  pipe 
sewers,  advertised  in  Engineering  Record. 

Paducah,  Ky. — Until  Aug.  3  by  L.  A. 
W^ashington,  Comr.  Pub.  Wks..  for  outfall 
sewer,  Dist.  No.  3,  Contract  No.  1,  adver- 
tised in  Engineering  Record. 

Cincinnati,  Ohio. — Until  July  9  bv 
Philip  Fosdick,  Dir.  Pub.  Service,  for 
constructing  sewers  and  drains  in  Seitz, 
Dorsey  and  Goethe  Streets. 

Brazil,  Ind. — Reported  desired  until  July 
20  by  F.  De  Aroney,  Clk.  Bd.  Pub.  Wks., 
for  sanitary  sewer  in  West  End.  about 
2843  lin.  ft.  10-in.  and  3801  lin.  ft.  8-in. 
vltr.  pipe,  Y's,  etc.  F.  C.  Wilson,  City 
Engr. 

Berwyn,  III. — Until  July  6  by  Bd.  Local 
Improv.  (Oscar  N.  Lindahl,  Secy.)  for 
constructing  sewer  in  Ogden  Avenue  and 
other  streets  Special  Assessment  No.  81, 
cost  $24,607;  also  sewer  in  alley  south  of 
Twelfth  Street,  cost  $3,994. 

Chicago,  III.— Until  July  8  by  Bd.  Trus. 
Sanitary  Dist..  Chicago  (Jo^in  McGlllen. 
Clk.),  for  two  500-horsepower  water  tube 
boilers,  complete,  for  Thirty-ninth  Street 
Pumping  Station,  advertised  in  Engineer- 
ing Record. 

Cicero,  III. — Reported  desired  until  July 
12  by  Bd.  Local  Improv.  for  vitr.  tile  pipe 
sewer  in  W.  18th  and  W.  58th  Sts. 

Clinton,  Iowa. — Until  July  13  by  Frank 
W.  Leedham,  City  Clk..  for  a  sewer 
cleaning     machine     capable     of     cleaning 

sewers  ranging  in  size  from  S  in.  to  36  in. 


PRICES    AND     LETTINGS. 
iflndicates  award  of  contract. 

♦  Boston,  Mass. — Contract  awarded  to 
West  Roxbury  Trap  Rock  Co.  for  Matta- 
pan  Brook  sewer,  Dorchester,  at  $24,428 
(bids  opened  June  16). 

Long  Island  City,  L.  I.,  N.  Y.— Lowest 
bid  opened  June  23  for  constructing 
sewer  in  Polk  Ave.,  Borough  Queens, 
submitted  by  CTancy  &  Van  Alst,  Long 
Island  City,  as  follows:  1991  lin.  ft.  4-fL 
3-in.  reinforced  concrete  sewer,  $7.40;  285 
lin.  ft.  4-ft.  concrete  sewer.  $6.20;  255 
lin,  ft.  3-ft.  9-in.,  $6.15;  255  lin.  ft.  3-ft. 
6-ln.,  $6;  239  lin.  ft.  3-ft.  3-in.,  $6;  24  Iln. 
ft.  18-in.  vitr.  salt-glazed  pipe  sewer,  $1; 
62  lin.  ft.  15-in.,  $1.40;  153  lin.  ft.  12-ln., 
$1.30:  27  manholes,  ea.,  $51;  1  cleaning 
shaft,  $92;  12  single  receiving  basins,  ea., 
$120;  7  double  receiving  basins,  ea.,  $185; 
410  Iln.  ft.  12-in.  pipe  for  basin  connec- 
tions, $1.25;  140  lin.  ft.  10-in.,  $1;  193 
spurs,  6-in.,  on  concrete  sewers.  24  in. 
long,  50  cts.;  975  lin.  ft.  6-in.  pipe  for 
house  connection  drains.  70  cts.;  1  cham- 
ber in  Fifty-first  St.,  $230:  1  junction 
chamber  at  Polk  Ave.  and  Fifty-first  St., 
$340;  180  M.  ft.  timber,  1  ct.:.  25  cu.  yds. 
extra  concrete  Class  A.  1  ct.;  2000  lbs. 
reinforcing  steel  (extra),  1  ct.;  total 
$27,570.  Next  three  lowest  bids:  Chris. 
Nallv  710  Columbus  Ave.,  New  York, 
$31,555:  Angelo  Paine,  Brooklyn,  $32,190; 
Stanhope  Contr.  Co.,  Brooklyn,   $34,653. 

♦Rochester,  N.  Y. — Contract  awarded 
by  Bd.  Contract  and  Supply  June  15  to 
John  Petrossi  Co.,  for  sewers  in  Hollen- 
beck   and   other   streets  at   $67,367. 

New  Orleans,  La. — Following  are  totals 
of  4  lowest  bids  opened  June  14  by  Bd. 
Port  Comn.,  for  installing  sewerage  at 
new  cotton  warehouses:  L.  M.  Dalgarn, 
$15,936:  Jefferson  Constr.  Co.,  $16,464; 
Blum  &  McNamara,  $22,456;  Reynolds  & 
Co.,   $22,500. 

♦Bexley,  O. — Contract  awarded  for  con- 
structing sanitary  sewers  in  portions  of 
Park  View,  Drexel  and  Columbia  Aves., 
and  Town  St.  to  R.  G.  Howell,  and  West 
Side  Sewer  to  Excavating  Co.,  both  of 
Columbus. 

♦  Frankfort,  Ind. — Contract  awarded  for 
constructing  sewer  pipe  to  C.  C.  Hufflne 
&  Co.,  Frankfort,  at  $7,026  (bids  opened 
June  17).     R.  H.  Boynton,  City  Engr. 

♦  Kewaunee,  Wis. — Contract  awarded  by 
Bd.  Pub.  Wks.  (Emil  T.  Seidenglanz, 
Chmn.)  for  12  blocks  of  sewers,  to  Grey, 
Robinson  Constr.  Co.,  Manitowoc  (bids 
opened  June  18). 

♦Sidney,  Mont. — Contract  reported 
awarded  by  City  Council  to  Bendon, 
Reeds  &  Jones,  Sidney,  for  constructing 
main  sewer  at  $14,537,  and  lateral  sewers 
in    Special  Improv.   Dist.   3,   at   $9,707. 
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*CMcaoo.  »U— FoUowln*  «r»  bids  opened  June  }4  by  Sanitary  Dlst.  of  Chicago  for 
Coatract  1  ot  Calumet  inten.-epiln8  s«wer:   (a>  Byrne  Broa.  Dr^dStn*.  *-,''"«i,V?- 

UM.US  (awarded  contract):  (b)  Naah-Dowdle  Co..  *MS.BM:  (o)  Henry  C.Ujen,  «2S6.- 
«»:  (di)  Marquette  Oonalr.  Co..  W4T.283.  Naah  Broa.,  $1S4.>»0:  John  W.  Farley.  »807.- 
aW  (MUer*  all  ot  ChlcMo). 

Unit  prtcea  of  (a).  Tb).  (c)  and  (d):  ^  ,  ^  ,.,, 

'(a)  (b)  (c)  (d) 

«.*»  Ita.  ft.  aewar.  n-fl.  concrete W4.60  »S5.40  IS9.00  145.00 

T  aanholes  on  concrete  aewer SO.OO  40.00  29.00  30.00 

MM  Hn.  rt.  Il-tn.  Titr.  tile  pipe 1.00  1.60  1.50  1.60 

M«ttB.  ft.  t-ln.  vltr.  tile  pipe 1.00  1.00  1.00  1.00 

U  nanboica  on  tile  *ewer.  without  cover* 30.00  36.00  64.00  25.00 

IS  Mandard  c-1.  manhole  co%er>  and  frames 10.00  8.60  13.00  900 

Rebuild  aawer  at  Ninety-seventh  Street  and  Houa-  .  ,  .„„  .. 

urn  Avenue   (lump  sum) 1.000.00  600.00  5.200.00  1,700.00 

Commercial    Avenue    at     Ninety-seventh  „  .  _.„  .. 

ilump  sum) 1,400.00  350.00  2,800.00  1,200.00 

Oroann*  C.  A  W.  I.  R.r.  and  C.  R.  I.  A  P.  R.R.  .  ,„  .  ,„„  „„ 

tracks  «himp  sum) 1,500.00  3,000.00  2,400.00  1.500.00 

nun.  plank  road  alone  Torrence  Avenue 40.00  40.00  34.00  25.00 

1.TM  Un.  ft.  relay  water  service  pipes 1.00  2.00  0.70  0.50 

I4«  Un.  ft.  relay  (-In.  sewer  house  connectloas 0.60  1.00  0.70  0.50 

l.SM.eM  lb.  rclnforclnc  steel 0.02M        0.02H        0.03H        0.03 

Additional  Work: 

(M  Un.  ft.  pllinc  furnished 0.20  0.25  0.35  0.20 

SM  Un.  ft.  plUns  driven 0.20  0.50  0.86  0.50 

i  If  ft.  cribworfc  on  piUns 40.00  42.60  65.00  60.00 

6  M  ft.  plank  foundations 26.00  25.00  25.00  25.00 

S  cu.  yd.  excar..  earth 0.75  0.76  0.75  0.75 

1  cu.  yd.  excav..  rock 3.00  3.00  3.00  8.00 

5  cu.  yd.  concrete.  Claas  A 8.00  8.00  8.00  8.00 

6  eu.  yd.  concrete,  Claas  B 7.60  7.50  7.50  7.50 

I  ctL   yd.    brickwork 9.00  9.00  9.00  9.00 

'^Chicago,  111^— Following  are  bids  opened  June  24  by  Sanitary  Dlst.  of  Chicago  for 
Contract  8  of  Calumet  Intercepting  sewer:  (a)  B>Tne  Bros.  Predglng  &  Enst.  Co., 
t>ll.l>8S  (awarded  contract):  (b)  Henrj-  C.  Ulen.  $342,184:  (c)  Nash-Dowdle  Co.,  $348,- 
COt:  <d)  John  W.  Farley,  8380.6«1:  Marquette  Constr.  Co..  $381,348:  Nash  Bros.,  $451,- 
441  (bidders  all  Of  (Hilcago). 

Cnit  prices  of  (a),  (b).  (c)  and  (d): 

•(a) 

7.7#0  Un.  ft  concrete  sewer.  13  ft.  diameter $40.25 

12  manholes  on  concrete  sewer 50.00 

Coanectlon  at  100th  Street  (lump  sum) 500.00 

Ooasing  under  C  A  W.  I.  R.R..  etc.  (lump  sum).  ..2,000.00 

IS  M  ft.  plank  roadway  on  Torrence  Avenue 40.00 

•(4,000  lb.  reinforcing  steel 0.02M 

S7  connections  tile  pipe.  IS  In 2.00 

t  connections  tile  pipe.  24  In 3.50 

Additional  Work: 

%  cu.  yd.  excav.,  earth 0.75 

t  cu.  yd.  excav..  rock 3.00 

(  cu.  yd.  concrete,  Claas  A 8.00 

5  cu.  yd.  concrete,  CiMm  B 7.50 

6  cu.  yd.  brickwork 9.00 

(  M  ft.  plank  foundations 25.00 


(b)             (c) 

(d) 

$40.00        $42.25 

$44.40 

30.00          40.00 

40.00 

2.340.00        300.00 

300.00 

5,600.00     3,600.00 

2,000.00 

34.00          40.00 

35.00 

0.03Vi        0.02H 

0.05 

14.00            3.00 

5.00 

14.00            4.00 

5.00 

0.75            0.76 

0.75 

3.00            3.00 

3.00 

8.00            8.00 

8.00 

7.50            7.50 

7.50 

9.00            9.00 

9.00 

25.00          25.00 

25.00 

ItLmunl,  Mont.— 0>ntract  for  construct- 
lac  sewer  system  reported  awarded  to 
Sacurtty  Bri<lge  Co.,  Owlston.  Idaho,  at 
tl4.MS. 

ttlssston.  S.  O. — (Contract  for  con- 
structing sewera  (bids  opened  June  IS) 
awarded  to  E.  M.  Schoflow  of  Elgin.  III.. 
at  $24,804.     C.  Kennedy.  Mayor. 

'Altaly.  Tex.— Contract  reported  award- 
ed to  E.  L.  Daleon.  of  Dallas,  for  con- 
structing sewer  system,  at  $12,625. 

It-Port  Angelas,  Wssh. — Contract  for 
constructing  sewers  on  North  Side  re- 
ported awarded  to  H.  A.  Cotton  of  Port 
Anselea.  at  $38,4«4  (bids  opened  June  29). 

itPtwunl*.  Ariz.— Contract  awarded  to 
Oso.  TIadale,  Phoenix,  for  addition  to 
■•wage  disposal  works  at  about  $10,000. 
J.  B.  nirand.  City  Engr. 

^Vancouver,  B.  C— Contract  awarded 
by  Vancouver  and  Districts  Joint  Sewer- 
age and  Drainage  Bd.  to  construct  (Hark 
Drive  sewer  system  to  H.  P.  Peterson, 
MT  Hoiden  BuiUling.  at  $70,065.  using 
tnnoal  method. 


BRIDGES 


PROPOSED    WORK. 

BrIdQsport.  Conn.— Alfred  H.  Terry.  City 
EBgr.,  writaa  the  proposed  bridge  to  be 
eeaatmctad  at  Orand  St.  will  cost  about 
(2M,0M:  and  the  bridge  at  E.  Washing- 
ton St..  41M.«00. 

N«w  Hawan,  Conn.— Plans  reported 
balag  completed  by  F.  U.  Ford.  City 
■ngr.,  for  constructing  new  bridge  to're- 
pteea  TomUnaon  Bridge;  coat  $2So,000. 

Naw  York,  N.  Y. — O.  8.  Oovemment 
baa  given  its  consent  to  construction  of 
rapid  transit  bridge  over  Bronx  River  at 
Weatcfaestar  Avenue  to  carry  tracks  of 
Palham  Bay  Park  branch  of  Lexington 
Avenue  subway,  which  at  this  point  runs 
on  elevated  structure.  Plana  call  for  per- 
manent bridge  with  clearance  of  61  ft. 
above  mean  high  water,  so  that  all  ex- 
eapt  tan  masted  vessels  will  be  able  to 
pass  underneath. 

Lock  Haven,  Pa. — PubUc  Service  Comn. 
reported  to  have  approved  plans  of  Penn- 
sylvania R.  R.  Co.  for  a  bridge  to  be  con- 
structed over  its  tracks  at  Fourth  Street. 

Natrona,  Pa. — Alleglianey  CTounty  at 
Pittsburgh  and  Westmnreland  Counties 
contemplkles  constructing  bridge  over 
Alleghany  River  from,  Natrona  to  Brae- 
bum:  probable  cost.  (tSt.WW. 

PhoenlxvMI*.  Pa. — OMnra.  Montgomery 
County  at  Norrlstown  and  Chester  Coun- 
ties voted  to  rebuild  intercounty  bridge 
recently  destroyed.  To  be  concrete  with 
10-ft.    roadway   and    S-ft.    sidewalks. 

Yortt,  Pa. — Bute  Water  Supply  Cknnn. 
granted  permission  to  Onnr.  of  Tork 
County,  to  construct  6  bridges  as  follons: 
Reinforced   concrete   bridge  across   Stony 


Run  from  DlllHburg  to  Rossville:  across 
south  branch  of  Muddy  Creelc  on  Muddy 
Creek -Oatcheville  Road;  reinforced  con- 
crete bridge  across  Codorus  Creelc  in  Glen 
Rock:  reinforced  concrete  bridge  across 
Beaver  Creek  on  EtLSt  Berlin  Spring 
Orove  Road:  across  Red  Run  on  Mulberry 
Kralltown  Road. 

Birmingham.  Ala. — It  is  reported  that 
Julian  Kendrlck.  City  Engr..  has  been 
asked  to  make  examination  of  city 
bridges  with  a  view  to  gradual  aubstitur 
tlon  of  concrete  for  all  wooden  bridges. 

Dayton,  Ohio. — Plans  prepared  by  Mor- 
gan Engineering  Co.,  Dayton,  for  bridges 
to  be  erected  at  Keowee,  Fifth  and  Web- 
ster Sts.  by  city,  at  cost  of  about  $300,000. 

Troy,  Ohio. — Reported  bonds  for  $19,000 
for  completing  rebuilding  of  bridges  de- 
stroyed by  flood  will  be  sold  July  10  by 
Cto.  Commissioners. 

Kiammond,  Ind. — County  Comrs.  at 
Crown  Point  about  to  let  contract  for 
lift  bridge  over  Grand  Calumet  River  in 
Hammond.  Harper  L.  Grove,  Bridge 
Engr..  Hammond.  Address,  County 
Auditor,  Oown  Point. 

Quincy,  III. — County  Supervisors  appro- 
priated $25,755  for  new  bridge  and  bridge 
repair  work. 

Rockford,  III.— Bonds  for  $24,000  for 
bridge  improvement  will  be  sold  July  15 
by  E.  A.  Wettergren,  aty  Clk. 

Hsrdin,  Mont. — Bonds  for  $28,600  for 
constructing  bridge  over  Big  Horn  River 
will  be  sold  July  12  by  R.  P.  Ross,  Co. 
Clk. 

Austin,  Tex. — See  "Sewerage  and  Sew- 
age   Disposal." 

Davenport,  Wash. — About  $50,000  has 
been  appropriated  for  bridge  work  In  Lin- 
coln County  this  year,  includes  50  bridges 
and  culverts.     Ouy  H.  Harvey,  Co.   Engr. 

Alameda,  Cal,— Construction  of  bascule 
bridge  connecting  Alameda  and  Bay  Farm 
Island  is  contemplated  by  county;  cost, 
about   $20,000. 

Chains,  Idsho.  —  Citizens  of  Custer 
County  reported  to  have  voted  $35,000 
bonds  for  constructing  Ave  bridges:  the 
Htate  Highway  Comn.  will  contribute  an 
additional  $6,000. 


BIDS    DESIRED. 

Boston,  Mass. — Until  July  9  for  work  on 
Spring  Street  Bridge,  over  Charles  River 
between  Dedham  and  Boston,  and  to  be 
delivered  at  Room  602  City  Hall  Annex, 
Boston,  to  be  received  on  three  different 
sections  as  follows:  Widening  Bridge, 
by  Spring  Street  Bridge  Comn.  (John  F. 
Merrill.  Chmn.);  Boston  Approach,  iiv 
Patrick  O'Heam,  Acting  Comr.  I'ub. 
Wks.;  and  for  Dedham  approach  by 
H)tlectman  of  Dedham  (John  A.  Hurschm, 
Chm.). 

Minetto,  N.  Y.— Until  July  21  by  Con- 
crete Steel  Eng.  Co.,  Consulting  Engrs., 
Park  Row  Bldg.,  New  York,  for  con- 
structing concrete  steel  bridge  at  Minetto. 


Belvldere,  N.  J.— Until  July  6  by  Bd. 
Freeholders  (J.  U.  Thatcher.  Dir.),  for 
constructing   two   I-beam    bridges. 

Freehold,  N,  J.— Until  July  12  by  J.  M. 
Corlles  Dir.  Bd.  Chosen  Freeholders  for 
replanklng  bridge  over  North  Shrewsbury 
Uiver,  known  as  Oceanic  Bridge:  also 
Mott  Street  Bridge,  borough  of  Keyport. 
Geo.  D.  Cooper,  Co.  Engr.,  Red  Bank. 

Nov*  Brunswick,  N.  J.— Reported  de- 
sired until  July  12  by  A.  B.  Fox,  Co. 
Engr.,  Perth  Amboy,  for  constructing 
reinforced    concrete    bridge. 

Doylestown,  Pa.— Until  July  12  by  Co. 
Comrs.  (Watson  Davis,  Chmn.)  for  con- 
crete bridge  over  Walters  Run,  New 
Britain  Township,  on  road  from  Chalfont 
to  Line  Lexington. 

Easton,  Pa.— Until  July  16  by  George  F. 
P.  Young,  Co.  Compt.,  for  constructing 
relnforsed  concrete  County  Bridge  No.  179 
over  Oughoughton  Creek,  Washington 
Township. 

Philadelphia,  Pa.— Plans  for  bridges  to 
be  constructed  at  Fifth  and  Third  Streets 
and  Fisher  Avenue,  bids  to  be  opened 
July  8  by  M.  L.  Cooke,  Dir.  Dept.  Pub. 
Wks.,  are  on  file  at  office  of  Engineering 
Record,  239  W.  Thirty-ninth  Street,  New 
York. 

Pittsburgh.  Pa,— Until  July  16  by  Hyatt 
M.  Cribbs,  Co.  Compt.,  for  constructing  2 
reinforced  concrete  elliptical  arches — 
Bridge  No.  3  over  Deer  Creek,  West 
Branch  in  Richland  Township;  Bridge 
No.  4,  Flaughertys-Run  in  Moon  Town- 
ship: extension  of  arch  Bridge  No.  1.  Kil- 
buck  Run,  Glenfleld  Boro.,  and  for  diver- 
sion of  Pine  Creek,  Eliminating  county 
bridges  Nos.  17  and  18  over  Pine  Creek, 
Shaler  Township. 

Huntington,  W.  Va.— Until  July  6  by 
R.  S.  Doutliat,  Clk.  County  Court  for 
furnishing  steel  work  and  all  other  ma- 
terials and  building  superstructure  of 
bridge  over  Chesapeake  &  Ohio  Ry.  Co.'s 
right  of  way  to  connect  Mud  River 
Bridge  near  Milton.  Oliver  &  Maupin, 
Engrs.,   Clourt   House  Bldg.,   Huntington. 

Ralnelle,  W.  Va. — Reported  desired 
until  July  6  by  County  Court.  Lewisburg, 
for  constructing  3  steel  or  reinforced 
concrete  bridges,  one  25  ft.  and  two 
each  20  ft.  with  16-ft.  roadways.  J.  S. 
Crawford,    Clk    of    Court. 

Guyton,  Ga. — Reported  desired  until 
July  6  by  City  Comrs.  for  constructing 
steel  bridge  over  Ogeechee  River;  cost 
about  $4,500.  Address  J.  D.  Knight, 
Mayor. 

Clearwater,  Fla. — Reported  desired  until 
July  5  by  E.  W.  Parker.  Contractor, 
Tampa,    for    draw    bridge. 

Montgomery,  Ala. — Reported  desired 
until  July  12  by  Co.  Comrs.  tor  con- 
structing steel  bridge  over  Pinlala  creek, 
on  Hayneville  Road.  Thomas  H.  Ed- 
wards,  Co.   Engr. 

I  ronton,  Ohio. — Reported  desired  until 
July  8  by  Co.  Comrs.  tor  constructing 
steel  or  concrete  bridge  over  Ice  Creek, 
113    ft.    long,    20-ft.    roadway. 

Newark,  Ohio. — Until  July  24  by  Co. 
Comrs.  for  constructing  Dry  Creek  Bridge 
over  Dry  Creek  at  Newark  and  Mount 
Vernon  Road,  Newton  Township,  consist- 
ing of  substructure,  extending  and  re- 
pairing present  wings  and  abutments  and 
superstructure,  one  steel  span  104  ft.  c.  to 
c,  18-ft.  roadway,  concrete  floor.  J.  W. 
Hursey,  Co.  Aud. ;  John  C.  Swartz,  Co. 
Surv. 

Portsmouth,  Ohio.— Until  July  19  by 
Thomas  C.  Patterson,  Co.  Aud.,  for 
through  girder  skew  span  bridge,  re- 
inforced concrete  floor  and  macadam 
roadway  over  Cockrell's  Run.  Valley 
Township,  41-ft.  span;  two  through  girder 
40-ft.  span  bridges,  reinforced  concrete 
floor  and  macadam  roadway,  one  over 
Dever's  Run  Rush  Township,  and  one 
over  Bear  Creek,  Union  Township,  44 
ft.  3  in.  riveted  jjony  truss  sltew  span 
bridge  over  Bear  CJreek,  Union  Township; 
23  ft.  6  In.  I-beam  bridge,  Arnold  and 
Hlggins  Turnpike,  Rush  Township;  123- 
ft.  riveted  high  truss  span  bridge  over 
Brush  Creek,  Union  Township;  two  18-ft. 
reinforced  concrete  arch  spans  in  Rush 
Township. 

Wauseon,  Ohio. — Reported  desired 
until  July  6  by  Co.  Comrs.  for  two  18-ft. 
span  bridges  and  one  retaining  wall  320 
ft.   long. 

Bloomlngton,  Ind. — Reported  desire(l 
until  July  6  by  Co.  Comrs.  for  construct- 
ing Willard  Farr  steel  bridge  in  Bloom- 
lngton Township.     W.  F.  Kinser,  Co.  Aud. 

Logansport,  Ind. — Reported  desired  un- 
til July  6  by  Co.  Comrs.  for  a  reinforced 
concrete  culvert  over  Ulerlck  Ditch.  A. 
P.  Flynn,  Co.  Aud. 

Shelbyvllle,  Ind.- Reported  desired  until 
July  7  by  Co.  Comrs.  for  a  110-ft.  span 
steel  girder  bridge,  with  reinforced  con- 
crete aiiutments  over  Little  Blue  River 
in  Union  Township,  and  a  150-ft.  span 
steel  truss  bridge  with  reinforced  con- 
crete abutments  over  Big  Springs  Creek 
west  of  Boggstown,  Sugar  Creek  Town- 
ship.    Frank  W.  Fagel,  Co,  Aud. 

Illinois — By  County  Clerk  for  con- 
structing bridges  as  follows  under  super- 
vision  of   State   Highway  Comn.: 

Until  July  6  at  Troy— Longenwalter 
Bridge,    reinforced    concrete    28-ft.    span; 


cost    $1,355.      W.    E.    Howden,    Co.    Supt. 
Highways,    Edwardsvllle. 

Until  July  7  at  Toulon,  Wilson  Bridge, 
span  75-ft.  steel  on  reinforced  concrete 
abutments;  cost  $4,070.  W,  E.  Nixon, 
Co.   Clk. 

Aitkin,  Minn. — Reported  desired  until 
July  12  by  H.  C.  Beeclier,  Co.  Aud.,  for 
concrete  culvert  on  Road  No.  3. 

Austin,  Minn. — Reported  desired  until 
July  12  by  O.  J.  Simmons,  Co.  Aud.,  for 
2  reinforced  concrete  bridges. 

Faribault,  Minn. — Reported  desired  un- 
til July  12  by  Edward  F.  Kelly.  City  Re- 
corder, for  bridge  on  Division  Street. 

Waseca,  Minn,— Until  July  12  by  Theo- 
dore Peterson,  Co.  Aud.,  for  constructing 
three  reinforced  concrete  culverts  and  a 
16-ft.   bridge. 

West  Brook,  Minn. — Reported  desired 
until  July  8  by  I.  O.  Iverson,  Town  Clk., 
for  steel  and  concrete  bridges. 

Belolt,  Kan. — Reported  desired  until 
July  8  by  Co.  Comrs.  for  constructing 
county  bridges  Nos.  810,201  and  86,141. 
T.   H.   MoCall,   Co.   Clk. 

Holton,  Kan. — New  bids  desired  until 
July  25  by  Co.  Comrs.  for  constructing 
one  BO,  one  60  and  one  70-ft.  steel  bridge. 
William  H.  Webster,  Co.  Clk. 

Olathe,  Kan. — Reported  desired  until 
July  7  bv  Co.  Comrs.  for  constructing 
steel  and  concrete  bridge  in  Good  Mission 
Township. 

Osborne,  Kan. — Reported  desired  until 
July  8  by  J.  Doane,  Co.  Clk.,  for  con- 
structing a  90-ft.  low-water  bridge  with 
concrete  floor. 

Arlington,  Neb. — Reported  desired  until 
July  13  by  Ove  T.  .Anderson,  Co.  Clk., 
for  14-tt.  reinforced  concrete  arch  culvert 
over  Moore's  Creek,  and  for  grading  and 
filling  a  grade  and  roadway  over  said  cul- 
vert creek  and  ditch. 

Drayton,  N.  D. — Reported  desired  until 
July  6  by  August  Low,  County  Clk.,  for 
steel  and  concrete  county  bridges. 

Wllllston,  N,  D. — Until  July  15  by  M. 
H  Aaon  Co.  Aud.,  for  constructing 
bridges  tor  period  of  1  year,  advertised  in 
Engineering  Record. 

Watertown,  S.  D. — Reported  desired 
until  July  20  by  Co.  Comrs.  for  3  steel 
bridges.  M.  A.  Hockman,  Co.  Bridge 
Superv. 

Hardin,  Mont.— Until  July  21  by  R.  P. 
Ross,  Co.  Clk.,  for  constructing  following 
bridges:  Hardin  Bridge,  three-span,  160- 
ft.  16-ft.  roadway,  riveted  steel,  concrete 
foundation,  P.  M.  Murray,  Engr.,  Bil- 
lings; Sarpy  Bridge,  one  160-tt.  span,  16- 
ft  roadway,  riveted  span,  concrete  foun- 
dation, F.  M.  Murray,  Billings,  Engr.; 
Wyola  Bridge,  80-ft.  span,  16-ft.  roadway, 
steel  joists,  concrete  abutments. 

Kansas  City,  Mo.— Until  July  7  by  Allen 
C  Southern,  Co.  Surv.  and  Highway 
Engr..  Kansas  City,  for  constructing  re- 
inforced concrete  viaduct  at  separation  of 
grades  on  Blue  Ave.  and  Chicago  &  Alton 
R  R  2  miles  east  of  corporate  limits  of 
city,  about  1146  cu,  yds.  concrete,  139,000 
lbs.  reinforcing  metal,  8700  cu.  yds, 
embankt.,   etc.  „     ^.  ^ 

Until  July  13  by  Allen  C.  .Southern,  Co 
Surv.,  for  6  ft.  concrete  arch  culvert,  10 
ft.  concrete  arch  in  Sect.  30,  Range  29 
W..  Township  47;  and  a  steel  girder 
bridge  with  concrete  floor  in  Sect.  7, 
Township  47,  Range  29  W. 

Pawnee,  Okla. — Reported  desired  until 
July  6  by  Co.  Comrs.  for  Cimarron  River 
Bridge,  consisting  of  four  150-ft.  spans 
with  16-ft.  roadway,  with  4  combination 
concrete   piers. 

Tecumseh,  Okla.— Reported  desired  un- 
til July  21  by  Co.  Comrs.  for  70  ft.  steel 
highway  bridge  over  North  Canadian 
River  at  Beard  St.:  also  separate  lilds  for 
following  steel  highway  bridges:  four  30- 
ft.  bridges,  one  24-tt.  and  eight  60-ft., 
all  16-ft.  roadway.     R.  C.  Greene,  Co.  Clk. 

Seattle,  Wash.— Reported  desired  until 
July  20  by  C.  Comrs.  for  constructing 
the  Duwamish  Bridge,  steel  on  concrete 
piers;  cost  $30,000.  A.  P.  Denton,  Co. 
Engr. 

Coqullle,  Ore.- Reported  desired  until 
July  8  by  Robert  R.  Watson.  Co.  Clk.,  for 
constructing  Howe  Truss  steel  bridge 
across  east  fork  of  Coqullle  River;  cost 
$12,000. 

Gold  Beach,  Ore.— Reported  dfsired 
until  July  7  by  J.  M.  Caughell,  Co. 
Engr.,  for  reconstructing  Elk  River 
Bridge. 

Hanford,  Cal.— Reported  desired  until 
July  6  by  Clk.  Bd.  Superv.  for  con- 
structing   reinforced    concrete    bridge. 

San  Jos*,  Cal,— Until  July  12  by  Henry 
A.  PHster,  Clk.  Bd.  Superv.,  for  con- 
structing a  reinforced  concrete  bridge  on 
Quito  and  Pollard  Roads  over  Wildcat  and 
S;ui  Tomas  Aquino  Creeks. 

San  Luis  Obispo,  Cal.— Reported  de- 
sired until  July  8  by  Bd,  Superv,  for  a 
reinforced  I-beam  bridge,  21  ft,  wide. 
20  ft.  span,  over  Sulptiur  Creek  on  otate 
Highway  about  4  miles  from  San  Luis 
Obispo;  also  a  bridge  conai.stmg  or  lus 
ft.  riveted  steel  truss  and  17  34-ft.  con- 
crete spans  across  San  Luis  „ODispo 
Creek  at  Miles  Station,  about  7  miles 
from  San  Luis  Obispo.  A.  F.  Parsons, 
Co.    Surv. 
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Baker,  Ore. — Reported  desired  until 
Julv  9  by  A.  B.  Combs.  Jr.,  Co.  Aud.,  for 
constructing  2  steel  bridges. 

St.  Charles  de  Bellechasse,  Que.— Re- 
ported desired  until  July  11  by  Joseph 
Lapointe,  Secy.-Treas.,  for  constructing 
concrete  pillars,  embankments,  ap- 
proaches,, etc.,  and  superstructure  of 
iron  bridge  on  stream  at  Moulin  Bou- 
chard. 

Moorefield,  Ont.— Until  July  24  by  G.  H. 
Dickson,  R.  R.  No.  1,  Moorefield,  for  con- 
structing a  25-ft.  concrete  beam  bridge 
between  Perth  and  Wellington  Counties. 
Bowman  &  Connor,  Engrs.,  31  Queen 
Street  W.,  Toronto. 

PRICES  AND  LETTINGS. 
irindicates  award  of  contract. 
irGrove  City,  Pa.— Contract  awarded 
June  21  by  County  _Comrs.,  at  Mercer 
(H.  C.  Comstock,  Clk.)  to  construct  Pine 
Ave.  bridge  over  Wolf  Creek,  to  Penn 
Bridge  Co.,  Beaver  Falls,  at  J6,150.  Other 
bids:  Farris  Bridge  Co.,  Pittsburgh, 
17,541;  F.  S.  Wilson,  Kittaning,  |7.874; 
Canton  Bridge  Co.,  Canton  Ohio,  |7,987; 
T  F.  Hungiville,  Smethport,  »»,l.iu. 
Lewis   E.    Burnside,   Co.    Engr. 

'A'Bryton  City,  N.  C. — Contract  reported 
awarded  to  C.  W.  Roquarth  Co.,  Char- 
lotte, for  constructing  reinforced  concrete 
bridge  over  Tuckaseegee  River  near  Bry- 
son  City;  it  will  be  4  spans,  .12o  ft.  in 
length;  cost  about  $88,000. 

-A^Ashland,  Ohio.— Contract  for  con- 
structing Semple  Ditch  Bridge,  Joe  Sheets 
and  Iceman  bridges  in  Montgomery  Town- 
ship, and  John  Snyder  Bridge  m  Mo- 
hican awarded  by  Bd.  County  Comrs  to 
Central   Constr.    Co.,    Wooster,    at    ?5,199. 

A^Hamllton,  Ohio.— Contract  reported 
awarded  by  Co.  Comrs,  to  A.  Yawger  Co., 
Indianapolis,  Ind.,  to  construct  Columbia 
bridge  over  Miami  River,  at  $96,000;  it 
will  be  of  concrete,  730  ft.  long,  and  have 
7  piers. 

Illinois.  —  Following  are  lowest  bids 
opened  June  23  by  State  Highway  Dept. 
for  bridges:  ^     „„„  ,  , 

Macoupin  County,  Sect.  B,  236.4  yard 
concrete,  Zastrow-Uashmet,  Jacksonville, 
111.,   $2,564.  ,      ,  ^ 

McDonough  County,  Electric  Wheel  Co., 
Quincy,  Sect.  A,  323.4  yds.  concrete, 
J3,760;  Sect.  B,  273.1  yds.,  $3,498;  Sect.  C, 
330.5  yds.  concrete,  $3,910,  and  Sect.  D, 
179.5  yds.,  Central  States  Bridge  Co.,  In- 
dianapolis,  Ind.,   $3,836. 

♦  Kansas  City,  Kan. — Contract  reported 
awarded  by  City  Comrs.  to  American  Steel 
Co.  to  construct  reinforced  concrete  via- 
duct over  tracks  of  the  Union  Pacific  and 
Chicago  Rock  Island  &  Pacific  Railway 
tracks  at  Eighteenth  Street,  at  $115,801; 
it  will  be  a  third  of  a  mile  long,  30  ft. 
wide,  and  will  be  paid  for  by  the  Union 
Pacific  and  Rock  Island  Railway  com- 
panies and  the  Metropolitan  Street  Ry 
Co.  and  is  a  gift  to  city;  it  will  connect 
Argentine  district  on  south  side  of  Kan- 
sas City,  Kan.,  with  Quindaro  district  on 
north. 

♦  Dallas,  Tex.  —  Contract  reported 
awarded  by  Co.  Comrs.  to  Missouri  Val- 
ley Bridge  &  Iron  Co.,  to  complete  Trinity 
Heights  Bridge. 

♦Raton,  N.  M. — Contract  to  construct 
steel  riveted  bridge  with  concrete  abut- 
ments over  Sugarite  Creek,  southeast  of 
Raton.  100-ft.  span,  reported  awarded  to 
I>evy  Constr.  Co.  of  Denver,  Col.,  at 
S$,150,  with  $20  a  cu.  yd.  above  water  and 
$22  per  cu.  yd.  beneath  water  and  floor. 

♦Washington. — Contract  for  constru<  t- 
Ing  Mayfleld  Bridge  over  Cowlitz  River 
awarded  by  State  Highway  Comn.  at 
Olympia  to  Beers  Bldg.  Co.,  Portland, 
Ore.,  at  about  $28,888.  To  be  steel  super- 
structure with  concrete  piers  and  abut- 
ments, 468  ft.  long. 

♦Albany,  Ore. — Contract  to  construct 
steel  bridge  over  Santiam  River  awarded 
by  Co.  Comrs.  to  Pacific  Iron  Wks.,  Port- 
land, at  $13,461.  Next  3  lowest  bids: 
Portland  Bridge  Co.,  Portland.  $14,200; 
Beers  Bidg.  Co.,  Portland,  $14,776;  Illinois 
Steel  Bridge  Co..  Spokane,  Wash.,  $15,380. 
R.  M.   Russell  Clk. 

♦Eureka,  Cal. — Contract  to  construct 
cable  suspension  bridge,  main  span  750 
ft.,  also  for  steel  bridge  two  324-ft.  spans 
over  Eel  River  at  Scotia,  awarded  to 
Macer-Fraser  Co.  of  Eureka,  at  $55,160. 
Fred  M.  Kay,  Co.  Clk. 

♦Salinas,  Cal.  —  Contract  reported 
awarded  by  County  Bd.  of  Supervisors  to 
construct  Neponset  bridge  across  Salinas 
River,  to  Peterson  &  Griar,  at  $32,329, 
and  for  bridge  over  Naclmiento  River  to 
W.   I..    Gillim,   at   $27,730. 

♦Topock,  Ariz. — Bids  were  opened  June 
19  by  Cato  Kell.H.  f'omr.  Indian  Affairs, 
Dept.  Interior.  Wasiilngton,  D.  C,  for 
constructing  steel  liighway  bridge  across 
Colorado  River  near  Topock.  and  con- 
tract awarded  to  Kansas  City  Structural 
Steel  Co..  Kansas  City.  Mo.,  at  $74,450, 
concrete  added  or  omitted  $12  per  cu.  yd. 
Next  three  lowest  bids:  Virginia  Bridge 
&  Iron  Co.,  Roanoke,  Va..  $80,900;  Mis- 
souri Vaiiey  Hrldge  &  Iron  Co..  Lfaven- 
worth.  Kan.,  $82,500:  Security  Constr. 
Co.,    1.^8   Angeles.    Cal  .    $82,597. 


PAVING  AND  ROADS 


PROPOSED    WORK. 

Lawrence,  Mass. — City  Council  voted  to 
spend  $31,337  for  street  improvements. 

Lowvllle,  N.  Y. — Bd.  of  Supervisors  ap- 
proved plans  and  specifications  for  3 
county  highways  as  follows:  Shady 
Avenue  to  E.  State  Street.  Lowvilie,  cost 
$30,000;  the  Barnes  Corners  to  West 
Lowvilie  Road,  cost  $109,600;  the  Koster- 
ville  to  Lyons  Falls  Road,  cost  $23,800. 
Cost  to  be  divided  between  County  and 
State. 

Rochester,  N.  Y. — Common  Council 
voted  to  pave  Pitkin  Street  with  asphalt 
and  Woodlawn  Street  with  brick;  cost, 
$13,700. 

East  Orange,  N.  J. — City  to  pave  Har- 
rison St.  with  wood  block,  granite  block, 
asphalt  block  or  concrete;  also  city  and 
county  to  pave  Central  Ave.  with  bitu- 
iithie  under  supervision  of  County  Engi- 
neer Fred  A.  Reimer.  Contract  for  con- 
struction to  be  let  in  August.  W.  D. 
Willigerod,  City  Engr.  L.  E.  Rowley, 
City  Clk. 

Pittsburgh,  Pa. — Petitions  presented  by 
County  Comrs.  for  improvement  of  9  roads 
have  been  approved  by  grand  Jury  as 
follows:  Scotia  Hollow  road  in  Jefferson 
Township,  1.74  miles  ;  Emsworth  anTl 
Haysville  road,  Emsworth,  1,073  ft. ; 
Painters  Run  road  in  Mount  Lebanon  and 
Upper  St.  Clair  Townships.  4.15  miles; 
Gibsonia  road.  Pine  and  Richland  Town- 
ships, 4.03  miles;  Mattern  road  In  Scott 
and  Union  Townships  and  Greentree  bor- 
ough, 1.07  miles;  Snake  Hollow  road,  Ver- 
.saiiles  Township.  1.92  miles;  Elkhorn  and 
Monongahela  City  road,  2.7  miles:  Troy 
Hill  extension  No.  3  road.  Ross  Township, 
0.68  mile;  Perrysville  improved  road.  Sect. 
1:  Thornburg  and  Cambells  Run  connect- 
ing road  in  Robinson  Township,  1,47  miles. 

Unlontown,  Pa. — Contract  about  to  be 
let  by  City  Council  for  repaving  with 
brick  Pittsburgh  Street,  from  Crawford 
Avenue  to  Peach  Street,  about  5  blocks. 

Alexandria,  Va. — City  Council  consid- 
ering paving  roads  as  follows:  Road 
from  stone  bridge  to  city  line,  Patrick 
Street,  Mount  Vernon  Avenue,  and  road 
from  King  Street  to  Janney's  Lane;  cost, 
$41,300. 

Fairmont,    W.    Va. — Fairmont    Dist.    re- 
ported to  have  voted  an  additional  $100,- 
000  bonds  to  be  used  to  complete  highway  . 
improvement. 

Macon,  Ga. — See  "Sewerage  and  Sew- 
age   Disposal." 

Arcadia,  Fla. — Reported  about  $210,000 
is  to  be  spent  by  County  in  district  road 
improvements,  which  will  include  brlbk 
paving  on  Bowling  Green  and  Arcadia 
Koads,  about  10  miles. 

Fort  Myers,  Fla.— Bonds  for  $177,500 
for  road  and  bridge  Dist.  No.  1  will  be 
sold  July  5  by  H.  A.  Hendry,  Clk.  Co. 
Comrs. 

Lake  City,  Fla. — Citizens  voted  $400.- 
000  bonds  for  brick  highways  to  connect 
with  that  of  St.  Johns  County  and  run 
through  Volusia  and  New  Smyrna. 

Melbourne,  Fla. — Citizens  of  Brevard 
County  reported  to  have  voted  $150,000 
bonds  for  good  roads. 

New  Orleans,  La. — Local  press  reports 
state  that  the  Commission  Council  will 
within  next  60  days  award  contracts  for 
naving,  which  will  probably  amount  to 
$1,500,000.  Creosoted  long  leaf  yellow  pine 
wood  block  as  a  paving  material  is  said 
to  be  in  favor  here. 

Laurel,  Miss. — Final  ordinances  for  pav- 
ing 20  additional  streets  and  avenues  in 
residence  districts  of  city  have  been 
adopted  by  city.     Cost  about  $150,000. 

Meridian,  Miss. — About  30,000  sq.  yds. 
macadam  will  be  laid  on  Fifth  and 
Eighth  Sts.,  to  include  12,000  lin.  ft.  con- 
crete curb.  County  will  do  paving  and 
city  will  do  drainage,  curb  and  gutter 
work.  J.  T.  Pinkston,  County  Engr.  J. 
C.    Watts.    City    Engr. 

Crossvllle,  Tenn. — Bonds  for  $100,000 
for  road  improvements  will  be  sold  July 
12  by  C.  G.  Black,  Secy.  Co.  Comrs. 

Waverly,  Tenn. — Bonds  for  $250,000  for 
road  construction  work  will  be  sold  July 
3  by  James  T.  Anderson,  Chmn.  High- 
way Comn. 

Frankfort,  Ky.— The  $250,000  road  bond 
issue  of  Whitley  County  reported  to  have 
been  declared  valid   by  Court  of  Appeals. 

Owensboro,  Ky. — Citizens  reported  to 
have  voted  (by  a  majority)  $600,000  bonds 
to  build  100  miles  of  rock  roads. 

Shepherdsvllle,  Ky. — Fiscal  Court  of 
Bullitt  County  reported  to  have  adopted 
plans  of  Wm.  Speed  of  Louisville  for  re- 
construction of  northern  end  of  Louisville 
and  Shepherdsvllle  pike,  known  as  Pres- 
ton .street  pike. 

Akron,  O. — Paving  work  contemplated 
includes  8.67  miles  city  streets,  compris- 
ing 92,885  cu.  yd.  earth  excav.,  130,717 
sq.  yd.  ijrick  pavt.  on  4-in.  concrete  base, 
2-in.  sand  cushion  tax  expansion  along 
'  urb.  78,180  lin.  ft.  stone  curb,  5100  lin. 
ft.  combined  curb,  375,125  sq.  ft.  cement 
sidewalk. 


Chardon,    Ohio. — Bonds    for    $30,000    for 
Huntsburg  Township   Road   Dist.   will   be 
sold    July    10    by    A.    D.    Williams,    Clk. 
Township. 

Cincinnati,  Ohio. — Plans  and  specifica- 
tions reported  approved  by  County 
Comrs.  for  road  improvements  as  follows: 
Lees  Creek  Road,  cost  of  $13,139;  widen- 
ing and  macadamizing  Plainfleld  Road, 
$8,126,  and  concrete  culvert  on  Strlmple 
Road,  $3,084. 

Dayton,  Ohio.— Bonds  for  $72,900  for 
improving  portion  of  Inter  County  High- 
way No.  19  will  be  sold  July  26  by  Walter 
H.  Aszling,  Clk.  Co.  Comrs. 

FIndlay,  Ohio. — City  Council  consider- 
ing issue  of  $85,000  bonds  for  repaying 
Main  Street  this  summer. 

Masslllon,  Ohio. — City  reported  to  have 
sold  $25,000  street  improvement  bonds. 

Toledo,  Ohio, — Park  and  boulevard 
bonds  amounting  to  $200,000  were  sold 
by  Finance  Committee. 

Wapakoneta,  Ohio. — Bonds  for  $23,000 
for  Rapp  Pike  improvement  will  be  sold 
July  16  by  F.  W.  Langhorst,  Co.  Aud. 

Youngstown,  Ohio. — Bonds  for  $31,140 
for  street  paving  will  be  sold  July  26  by 
Daniel  J.  Jones,  City  Aud. 

Marlon,  Ind. — County  road  improvement 
bonds  for  $25,000  reported  sold. 

Rockford,  III. — County  Comrs.  consid- 
ering purchase  of  a  road  roller,  a  crasher 
and  other  road  apparatus  for  road  build- 
ing. 

West  Allls,  Wis. — Proposed  to  pave 
National  and  Greenfield  Avenues  and 
Mitchell  Street,  about  30,000  yard,  with 
asphalt,  brick,  concrete,  creosoted  block, 
and  about  8000  ft.  concrete  curb  and  gut- 
ter on  6-in.  concrete  foundation.  E.  G. 
Orbert,  City  Engr. 

Burlington,  Iowa. — Contract  about  to  be 
let  for  paving  Division  Street  from  Third 
to   Eighth   Street. 

Valley  Junction,  Iowa. — City  Council 
voted  to  pave  21  blocks,  including  Fourth, 
Fifth  and  Maple  Streets. 

St.  Paul,  Minn. — Council  passed  ordi- 
nance providing  for  repaving  University 
Avenue,  from  Rice  to  Dale  Street,  with 
spot  test  creosote  blocks  at  an  estimated 
cost  of  $57,614,  or  $6.12  per  ft. 

Wlllmar,  Minn. — Saml.  Nelson,  Co.  Aud., 
writes  no  bids  were  received  June  25  for 
constructing  State  road  Nos.   3  and  7. 

Kallspell,  Mont. — City  Council  voted  to 
construct  cement  sidewalks  and  cross 
walks  in  Dists.  No.  166  and  167,  estimated 
cost  $30,850. 

Austin,  Tex. — See  "Sewerage  and  Sew- 
age  Disposal." 

Denison,  Tex. — Julian  C.  Field,  Field 
Building,  Denison,  engaged  by  Co.  Comrs., 
acting  in  conjunction  with  the  citizens' 
Advisory  Com.,  to  design  and  supervise 
construction  of  highway  system  provided 
for  by  the  $900,000  bond  issue  recently 
voted. 

Tulsa,  Okla.— Citizens  voted  $100,000 
bonds  for  parks  and  boulevards. 

Seattle,  Wash. — Contract  will  soon  be 
let  by  Bd.  Pub.  Wks.  for  paving  as  fol- 
lows: East  side  Thirty-fifth  Avenue, 
s.  w.,  cost  $66,000;  Market  and  W.  Fifty- 
fifth  Street,  cost  $26,000. 

Bd.  of  Pub.  Wks.  adopted  resolution 
providing  for  paving  with  brick  blocks 
Utah  Avenue  from  Massachusetts  Street 
to   Stacey  St. 

Seattle,  Wash. — Chas.  R.  Case,  Supt.  of 
Streets  (  recommended  to  City  Council  re- 
paying First  Avenue,  bet.  Pike  Street 
and  Uenny  Way,  including  renewal  of 
brick  gutters,  to  cost  about  $10,000. 

Tacoma,  Wash. — Section  of  Pacific 
Highway  between  Center  St.  and  South 
Tacoma  will  be  paved  this  summer.  Joint- 
ly by  city  and  county;  total  cost  $39,000. 
W.  C.   Raleigh,  City  Engr. 

Tacoma,  Wash. — City  Council  voted  to 
pave   M   Street   with  asphalt  on   concrete 

base. 

San  Francisco,  Cal. — Bd.  Supervs.  San 
Mateo  County  appropriated  $48,000  for 
constructing  highways. 

Phoenix,  Ariz. — Council  considering  pav- 
ing 17  blocks  3H-in.  asphaltic  concrete 
with  IH-in.  bitulithic  top,  curb,  etc. 
J.  B.  Girand,  City  Engr. 

BIDS    DESIRED. 

Boston,  Mass. — Until  July  6  by  Patrick 
O'Hearn,  Acting  Comr.  Pub.  Wks.  for 
edgestones  and  brick  sidewalks  in  Wait 
Street,  bitulithic  pavt.  on  Lingard  Street, 
Dorchester,  and  bituminous  macadam 
roadway  in  Pelton  Street,  West  Rox- 
bury. 

Albany,  N.  Y.— Until  July  6  by  Isidore 
Waschman,  Secy.  Bd.  Contract  &  Supply, 
for  repaving  with  asphalt  portions  of 
State  and  Slingerland  Streets  and  North- 
ern Boulevard,  and  with  vitr.  shale  blocks 
Robin  and  N.  First  Streets. 

Boonvllle,  N.  Y.— Until  July  22  by  J.  A. 
Bateman,  Village  Clk.,  for  3700  sq.  yd. 
brick  paving  and  1776  lin.  ft.  concrete 
curbing,  advertised  in  Engineering  Rec- 
ord. 


Cohoes,  N.  Y. — Reported  desired  until 
July  9  by  Bd.  Estimate  and  Apportion- 
ment for  paving  with  brick  on  Bowery 
Street;  cost  $22,000. 

Long    Island    City,    L.    I.,    N.    Y.— Until 

July  8  by  Maurice  E.  Connolly,  Pres. 
Queens  Borough,  for  regulating  and 
grading  Van  Alst  Ave.,  about  140,000  cu. 
yds.  embankment  (in  excess  of  excav.), 
25  M  ft.  spruce  timber  in  drains,  6000  lin. 
ft.  guard  rail,  3500  lin.  ft.  spruce  piles 
for  drains,  etc.;  also  for  furnishing  Bu- 
reau of  Highways  62,000  asphalt  paving 
blocks,  as  directed  in  the  Borougli. 

Niagara  Falls,  N.  Y.— Until  July  6  by 
Thos.  H.  Hogan,  City  Clk.,  for  paving  a 
portion  of  Whitney  Ave.,  known  as  Pav- 
ing Contract  187.  F.  S.  Parkhurst,  Jr., 
City  Engr. 

Bayonne,  N.  J.— Until  July  6  by  Wil- 
liam P.  Lee,  City  Clk.,  for  improving 
Twenty-ninth  Street,  from  Avenue  E  to 
Avenue  A,  Including  8900  sq.  yds.  asphalt 
pavt.,  4600  lin.  ft.  new  bluestone  curb, 
5600  sq.  ft.  new  bluestone  flag,  etc. 

Freehold,  N.  J.— Until  JuW  12  by  Bd. 
Chosen  Freeholders  (J.  M.  Corlles,  Dlr.) 
for  repairing  portion  of  Red  Bank-Middle- 
town  Road,  In  Township  of  Middletown. 
Geo.  D.  Cooper,  Co.  Engr.,  Red  Bank. 

Hackensack,  N.  J.— Until  July  16  by 
County  Road  Com.  Bd.  Chosen  Free- 
holders (A.  V.  Morrison,  Chmn.)  for  Im- 
proving 4  sections  of  Kinderkamack 
Road,  Plermont  Road  and  Grand  Avenue. 

Newark,  N.  J.— Until  July  15  by  Bd. 
Street  &  Water  Comrs.  (Morris  R.  Sher- 
rerd,  Ch.  Engr.)  for  repaving  S.  Orange 
Street  with  asphalt  block  on  6-ln.  con- 
crete. 

Summit,  N.  J.— Until  8  p.  m.  July  6  by 
Common  Council  (Fred  C.  Kentz,  City 
Clk.),  for  paving  Pine  Grove  Avenue, 
telford  foundation  and  macadam  surface 
and  cobble  gutter,  etc.,  advertised  in 
Engineering  Record.  Alexander  Blair, 
City  Engr. 

Clarion,  Pa.— Until  July  15  by  F.  M. 
Arnold,  Jr.,  Secy.  Boro.  Council,  for  brick 
and  concrete  paving,  etc..  advertised  In 
Engineering    Record. 

Franklin,  Pa.— Reported  desired  until 
July  6  by  Campbell  &  Curry,  Engrs., 
First  Natl.  Bank  Bldg.,  Johnstown,  for 
approximately  9000  sq.  yds.  brick  or  con- 
crete paving. 

Mlllvale,  Pa.— Until  July  6  by  H.  H. 
Dixon,  Boro.  Clk.,  320  Grant  Avenue,  for 
paving  with  vitr.  block  portion  of  Ohio 
Street. 

Philadelphia,  Pa.— Until  July  7  by  M. 
L.  Cooke,  Dir.  Dept.  Pub.  Wks..  for  lay- 
ing or  repairing  Neuchatel  or  asphalt 
pavt.,  granolitlhc  pavt.,  fountain  basins, 
steps,  coping,  curbs,  etc.,  repairing  side- 
walks and  coping  and  placing  granite 
curb  bounding  Balnbridge  Street  plots 
known  as  "Shippen  Plaza"  from  Third  to 
Fifth  Streets  in  Fourth  Ward. 

Cumberland,  Md.— Until  July  7  by 
Mayor  and  City  Council  for  grading,  re- 
curbing  and  repaving  Baltimore  Street, 
approximately  6000  sq.  yds.  creosoted 
wood  block  pavt.  James  P.  Gaftney. 
City    Engr. 

Upper  Marlboro,  Md.— Until  July  6  by 
Henry  St.  J.  L.  Briscoe,  Chmn.  Co. 
Comrs.  for  building  a  section  of  State 
Aid  Highway  along  Riggs  Road,  a  dis- 
tance of  about  1.59  miles. 

Huntington,  W.  Va.— Reported  desired 
until  July  20  by  R.  S.  Douthat,  Clk.,  Co. 
Comrs.,  for  grading,  masonry  and  cul- 
verts on  Ohio  River  Road  about  6  miles. 
Oliver  &  Maupin,  Engrs.,  Court  House, 
Huntington. 

Jackson,  N.  C— Until  July  10  by  Bd. 
Road  Comrs.  Jackson  Township  (G.  A. 
Moore,  Secy.),  for  constructing  8  or  10 
miles  of  clay-gravel  and  sand-clay 
roads. 

Pinellas  Park,  Fla.— Until  July  6  by  T. 
J.  DeHaas,  Town  Clk.  for  curbing  and 
paving  with   brick  streets   and  avenues. 

Wauchula,  Fla. — Reported  desired  until 
July  12  by  City  Clerk  for  paving  with 
brick  about  1  mile  on  Main  Street  and 
also  Fifth  Avenue,  including  ground 
around  depot. 

New  Orleans,  La.— Until  July  27  by  A. 
G  Ricks  Comr.  Dept.  Pub.  Finances,  for 
constructing  highway  connecting  with  ex- 
isting Chef  Menteur  Road  in  vicinity  of 
Chef  Menteur. 

Canton,  Miss.— Reported  desired  until 
July  8  by  Bd.  Superv.  Dist.  No.  1  (J.  F. 
Flournoy,  Jr.,  Chmn.).  for  Improving  roads 
including  gravel  or  navaculite  for  finish- 
ing surface,  including  concrete  bridges 
and  culverts.  Xavier  A.  Kramer,  Engr., 
Magnolia   and   Canton. 

Crystal  Springs,  Miss. — Reported  de- 
sired until  July  6  by  D.  H.  Miller,  Secy., 
surfacing  with  gravel  roads  in  Superv. 
Dist.  No.  5.  Xavier  A.  Kramer,  Engr., 
Magnolia. 

Hazlehurst,  Miss. — Reported  desired 
until  July  5  by  Xavier  A.  Kramer,  Engr., 
Magnolia,  for  constructing  gravel  roads; 
cost,     $160,000. 

Meridian,  Miss.- Until  July  9  by  J.  O. 
Wise,  Secy.  Good  Road  Comrs..  for  about 
45,000  sq.  yds.  macadam.  J.  T.  Pink- 
ston, Highway  Engr. 
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OwrrlUa.  Ky:— I'niil  July  U  by  W.  P. 
CBttwaO,  OOk  Ktmd  Encr..  for  fumlahlaB 
IM  ctL  yds.  sravel  and  &(••  cu.  yOm. 
cruah«d  Moo*  for  vmrioua  plkw  in  the 
eoonty. 

CiNciiMiatI,  OMa^-UoUl  July  »  by  Al- 
ton Iteinkardt.  Ok.  Oo.  Oomra..  for 
wtdMUac  nad  aacaAunliliic  PUlnOaM 
Road  In  Cotombia  Tswnahlp,  SpvcincaUao 
No.  iZ*. 

t'Biil  July  IS  by  Philip  Foadlek.  Dir. 
Pubk  Sarvic*.  (or  sradlnc.  a*ttlB«  curb 
•nd  paTlBK  with  cnuUtc  bloeka  portion  of 
Wanaw  ATUiua  and  Olenway  ATanu«. 


.  OMa.— Bonds  for  tU.OOO  for 
parlacSaraBth  'Street  will  b«  sold  July 
!•  by  HoBta  Gamble.  City  Aud. 


.  OMo.— I'ntU  July  U  by  Di- 
rector of  Public  Worka,  for  pavtnc  fol- 
towlac  ■U««U  artth  brtck  of  bituminous 
coocrala  or  sheet  asphalt:  Dowd  Street. 
tlM  ag.  yds.:  Norton  Avenue.  2<I2  sq. 
yds.:  A«ach  Araaue,  MW  sq.  yds.:  Wr- 
StBla  ATsnaa.  44M  sq.  yds.;  also  surfadnc 
witb  bitnmlnooa  concrete 
or  bitullihic  on  Lake 
yds.     £.    A.    Fisher. 


asohalt   i 
S.<M    sq. 


Lorain.  Ohio.— Until  July  T  bv  U  B. 
Johnston.  Clk.  Bd.  Pub.  Service,  for  pav- 
Ins  with  vltr.  brick  or  asphalt  portion  of 
Iftth  St..  about  Mie  sq.  vda,  UW  lln.  tt. 
curb:    cost    tll.OM.      C.    M.    Osbom.    City 


Mansflold.  Ohio.— Until  July  IS  by  Co. 
Comr*.  (J.  H.  Dawson.  Chmn.)  for  re- 
palrinc  portions  of  N.  Main  Street  Road. 
Park  ATeniw  Bast  Road  and  Marion  Ave- 
Dua  Road. 

Nawarfc.  Ohio.— I'ntil  July  12  by  City 
Clerk  for  pavtnx  Gay  and  BUena  \1sta  St. 
MM  sq.  yd.  with  tar  macadam,  mlzea 
mathod  and  brick. 

Ravanna.  Ohio. — Until  July  12  by  John 

6  Maliette.  Dir.  Service  for  pavinc  with 
vltr.  block  portions  of  I^ke  Avenue. 
Proapect  and  Chestnut  Streets,  about 
JSM  sq.  yds.  pavlnc.  MM  lln.  ft.  curb. 

St.  Clalrsvllla.  Ohlo.-^Uportad  desired 
until  July  i  by  Rmarson  Campbell,  Co. 
Aod.  for  resur^dnc  MOO  ft.  High  Ridge 
Road. 

Tiffin.  Ohio.— UnUl  July  12  by  Wm.  Hel- 
ler. Dir.  Pub.  Service,  for  paving  with 
vltr.  brick  or  block  on  crushed  atone  or 
concrete  foundation,  or  with  asphalt 
Mock  on  concrete  foundation.  E.  Market. 
W.  Davis  and  Wants  Su..  in  all  about 
IS.OM  sq.  yds.  and  t7M  sq.  yds.  vltr.  brick 
or  block  pavt.  on  Ooe  St. 

lenla,  Mich. — Reported  desired  until 
July  (  by  Donald  M.  Steele.  City  Clk..  for 
pavinc  with  brick  N.  Second  and  N. 
Third  Streets.     Edward  H.  Chrtit.  Engr.. 

7  Norrls  BIdg.,  Grand  Rapids. 

CMesflO,  III.— Until  July  7  by  W.  R. 
MoOTsbouse.  Comr.  Pub.  Wks.,  for  2100 
sq.  yds.  >H  in.  creosoted  tamarack 
basagaiial  paving  blocks  for  bridge*  over 
river  at  North  Western  Avenue  and  Di- 
rtr—r  Avenue  and  a  viaduct  at  N.  State 
Street. 

PeoHa.  III.— Until  July  «  by  Bd.  I>ocal 
Improv.  (Sheman  W.  Eckley.  Prcs.),  for 
repavlng  with  asphaltlc  cement  portion 
of  CaUender  Avenue,  about  &M0  sq.  yds. 

Oavstiport.  Ivws.— Until  July  C  by  J.  W. 
CMwIey.  Chmn.  Bd.  Pub.  Wks.,  for  pav- 
ing portlona  of  Mueller  Ave.  and  Forest 
KL,  aboat  >SM  sq.  yds.  asphaltlc  con- 
crete. nM  sq.  yds.  sheet  asphalt  on  Kth 
St..  and  14Z2  sq.  yds.  concrete  pavt.  on  an 
alley. 

M.  Paul.  Minn. — Reported  desired  until 
Joly  •  br  August  Hobensteln.  Purchasing 
Agent,  for  grading  and  curbing  various 
Mteata:  also  for  concrete  sand  and  coarse 
asphalt  sand  for  pa  vine  Dayton  Avenue: 
also  for  lOM  yda.  clean  gravel  (or  crushed 
rock)  and  ItM  bbls.  Portland  cement: 
separate  bids  for  110  bbls.  cement  for 
curbing  Shields  Avenue. 

Virglnis,  Minn.— Reported  desired  until 
July  n  by  Albert  E.  Blckford,  City  Ok., 
for  paving  with  creoaotad  blocks,  bltu- 
Uthtc,  gaiutold.  donneUte.  asphaltum.  etc., 
aod  for  cement  curb  and  gutters  on  varl- 
oos  streets. 

Fort  Scott,  Kan. — ^Reported  dsalixd  un- 
Ul  Aor  S  by  N.  J.  Roee.  Co.  Clk.,  for  3 
milea  macadam  on  Coleman  Road.  E.  E. 
Toiea.  Co.  Bngr. 

Orand  Island,  Neb.— Reported  desired 
until  July  7  by  City  Engr.,  for  street 
paving,    to   cost    I24.AO0. 

Wlylte  Sulphur  Springs,  Mont,— Report- 
ed desired  until  Julv  (  by  George  Wall- 
worth,  aty  Ok.,  for  «.0»  ft.  walks. 
MM  sq.  ft.  cross  walks,  etc 

Ksnsas  City,  Mo. — See  "Mlaerflaneous." 

Kaufman,  Tex.  —  Rcparted  desired 
imtll  July  11  by  James  A.  Cooley, 
County  Judge,  for  constructing  county 
roads  and  brtdges  in  Prect.  No.  S,  in- 
cluding Crandan.  About  tlM,OM  avail- 
able.    Charles    Chappell,    Highway   Bngr. 

Longvlew,  Tex.— Until  July  M  by  Co. 
Comra.  for  grading  and  surfacing  with 
stone  and  gravel  IS  miles  of  Dallas- 
Shreveport  Highway.  D.  K.  Caldwell,  Co. 
Engr. 

Sai  Antonio,    Tex. — Until    July    IS    by 

Fr.  '^Mty  Clk..  for  approximately 

12'  !     paving,  advertised  in  En- 

giii._  •  'ord. 


Conconully,  Wash. — Reported  desired 
until  July  6  by  K.  A.  Grainger,  Ca  Aud.. 
for  constructing  Permanent  Highway  No, 
t.  between  Omak  and  Okanogan. 

Seattle,  Wash.— UnUI  July  20  by  Co. 
Comrs.  for  constructing  Bond  Road  Ko. 
9  (Eiiumclaw-FVanklin  Road):  cost  $50,- 
000.     .\.   P.   Denton.  Co.  Engr. 

Wsshlngton.  —  Reiwrted  desired  until 
July  19  by  State  Highway  Bd..  Olympla. 
for  clearing,  grading  and  surfacing  fol- 
lowing roads: 

SSH  miles  of  State  Road  No.  23.  be- 
tween Mead  and  Newport,  Spokane  and 
Pend  Oreille  Counties. 

*\  miles  Pacific  Highway,  between 
Chester  and  Enterprise,  Whatcom  County.. 

Bskersfleld,  Cal.— Until  July  7  by  Bd. 
Superv.  (F.  E.  Smith.  Clk.).  for  grading 
and  constructing  culverts  on  DIv.  5,  Sect. 
3.  Bakersfleld-McKittrick  Road,  ap-, 
proximate   1.4   miles. 

Callfoma. — Until  July  6  by  State  High- 
way Comn..  Forum  Bldir..  Sacramento, 
for  sections  of  following  State  roads: 

Tehama  County.   Div,   2,    Route  S.  Sect. 

C.  about    12,7   miles   grading. 

Glenn  County.  Div.  3,  Route  7,  Sect.  B. 
about    9.4    miles    paving. 

Contra  Costa  County,  Div,  4.  Route 
14,  Sect.  B,  SM  milea  grading, 

Tulare   County,    Div.    4.    Route    4.    Sect, 

D.  and  Route  10,  Sect.  A.  about  6.4 
miles  concrete  paving,  and  Div,  6.  Route 
10,  Sect,  A,  3.9  miles  concrete  paving. 

Manhattan  Beach,  Cal.— Until  7.30  p.  m. 
July  7,  for  Improvement  of  Ninth,  Tenth. 
Eleventh  and  Alleys  to  include  57.996  sq, 
ft,  5-in,  concrete  pavt,,  oil  and  screen- 
ings top.  6647  sq,  ft.  cement  sidewalk, 
1S.1S6  sq.  ft.  center  walk,  25  ornamental 
concrete  lighting  posts  with  conduit  and 
globes,  etc.    M.  M,  Murray,  City  Engr, 

Redwood  Cttv.  Cal. — Reported  desired 
until  July  12  bv  Co.  Superv,  for  con- 
structing first  link  of  the  highway  into 
the  Big  Basin,  leading  from  Pescadero  to 
the  Santa  Cruz  County  line. 

Ingersoll,  Ont.— Until  July  5  by  W.  R. 
Smith,  Town  Clk..  for  approximately  7175 
sq.  vds.  vltr,  brick  pavt,,  on  concrete 
base,  with  3500  ft.  combined  curb  and 
gutter. 

Toronto,  Ont. — Until  July  5  for  creo- 
soted wood  block  floor  on  SummcrviUe 
Bridge  on  Dundas  Street,  between  York 
and  Peel  Counties.  Frank  Barber,  Bngr,, 
57  Adelaide  Street,  E.,  Toronto, 

PRICES    AND     LETTINGS. 
lefndicatea  award  of  contract. 

-^Buffalo,  N,  Y. — Contract  for  paving 
with  asphalt  awarded  bv  Bd,  Pub.  Wks, 
to  German  Rock  Asphalt  *  Cement  Co., 
Buffalo,  Bailev  Ave.  at  120.180,  Rejtan 
Street  at  tIO.350.  Krakow.  Matejko  and, 
Kopernik  StreeU  at  tl6.160. 

'i^Herkimer,  N,  Y.— Contract  reported 
awarded  by  Village  Trus,  to  Warren 
Bros,  Co.,  Boston,  Ma-is,,  for  paving  W. 
Smith  Street.  Dewey  Avenue.  William 
and  George  Streets,  at  a  total  of  $18,300, 

Nev»  York,  N,  Y. — Following  are  unit 
prices  of  4  lowest  bids  opened  June  24  by 
President.  BorouKh  of  Bronx,  for  paving 
with  granite  block  and  sheet  asphalt  on 
concrete  foundation  Fordham  Road  from 
Webster  Ave.  to  Harlem  River  Terrace 
and  setting  curb:  (a)  Asphalt  Constr, 
Co.:  (b>  W,  J:  Scanlon  Contr.  Co,;  (c)  J, 
Leopold;  (d)  Uvalde  Contr.  Co,: 

(a)         <b)         (c)         (d) 
12.450  so-  y^e- 

sheet     a  s  - 

phalt    p  V  t.  ' 

(heavy 

traffic 

mixture)  .,  $1,02  $0.78  $0.85  $0.82 
19.200  sq,  yds 

granite 

block     pvt. 

outside 

r  a  1 1 r  oad 

area     2.56         2,51         2,47         2.60 

1.600  sq,    yds, 

granite 

block      pvt. 

in    railroad 

area     2.56        2,51         2.47        2.75 

S,*r,o  cq.   yds. 

Class      B 

concrete  .,  2.2S  8,96  4,50  4.36 
100      lln.      ft. 

new    curb..         .75  .79        1.10        1.00 

200      lln.      ft. 

old  curb  ...         ,30  .23        1.10  .50 

Totals     $S5,0t4  $8S.210  $88,613  $90,176 

^Rochester,  N.  Y. — Contract  awarded 
bv  lid  of  Contract  nn<l  .Supply  .Tune  16  to 
Rihsteln-Holter  fo.  for  paving  Norton  St. 
with  asphalt,  at  $64,197. 

♦Troy,  N.  Y.— Contract  for  repavlng 
Fourth  Street  with  Hassam  awarded  by 
Bd.  Contract  A  Supply  to  Hassam  Pav- 
ing Co.,  Worcester,  Mass,,  at  $22,948. 

♦Utica,  N.  Y.— Contract  Awarded  by 
Bd.  Contract  to  Harrv  W.  Roberts  A  Co, 
for  paving  VnrV.  r'\:ni-  and  Holland 
Avemx.  with  if  1  artificial  curb, 

and  reMijrfaclni-  "ft  Avenue  and 

Huntington   Str.  itulithlc. 

Pittsburgh,  Pa, — Contract  for  furnish- 
ing T'l.O''""  '""-  ;i^i'lialt  mixture  for  road 
•  i-d  by  County  Comr*. 

Co.,    Pittsburgh,    at 
r  per  ton. 


♦Philadelphia,  Pa.— Contract  awarded 
liv  IH-pt.  Pub.  Wks.,  Bureau  of  Highways 
(\V.  H.  Coiiiieil,  Ch.  Engr,).  to  Mc.Mchol 
Paving  &  Constr.  Co..  Philadelphia,  for 
improvement  of  the  .Northeast  Boule.  and 
bntnches  from  Rhawn  St.  at  to. lowing 
bid: 

232,605  cu.    yds.    grading $0,28 

58.457  sq.  yds.  bituminous  pavement,     .47 
9450  cu.   yds,   concrete  base    (4-in,  or 

5-ln,)     4.43 

58.457  sq,  yds,  asphalt  paint  coat 02 

58.457  sq.  yds,  a.sphait  seal  coat 04 

9220  sq.   yds.   vitr,   block  gutter  pav- 
ing        1,-I6 

17,490  lin,  ft,  armored  concrete  curb- 
ing   (8-in.)    .54 

10,!»15   sq.   yds,   concrete   footways 1.36 

71.820  sq.   yds,    topsoll  (5   in.   thick)..     .25 

75.307   sq.   yds.    grass   seeding 01 

30O0  lin.    ft,    4-way   electrical   conduit     ,86 
Total $310,000,00 

Alexandria,  Va.— Following  bids  were 
opened  by  Chief  Clerk.  Dept,  of  Agrrlcul- 
ture.  Washington.  D,  C.  June  22,  for  con- 
structing experimental  road  on  Russel 
Road,  in  Alexandria  County:  William  P, 
McDonald,  Constr,  Co..  New  York.  $18,363; 
L.  M,  Johnson,  Arlington.  $20,935;  G.  B. 
Mullen  Constr,  Co,,  Washington,  D.  C, 
$18,574, 

♦Lincointon.  N.  C— Contract  for  20,000 
sq.  yd.  asphaltlc  concrete  pavement 
awarded  by  Bd.  Aldermen  to  Noll  Constr. 
Co..  Chattanooga,  Tenn. 

♦Anniston,  Ala. — Contract  for  con- 
structing 6'^  miles  highway  between 
Jacksonville  and  Piedmont  awarded  to 
Goodrich  Constr,  Co. 

Baton  Rouge,  La. — Following  are  4 
lowest  bids  opened  June  21,  for  168,000  sq. 
vd,  bituminous  gravel  pavement:  G.  W, 
Prutsman,  Baton  Rouge.  $163,746;  E,  J. 
Wetherstrom.  Kansas  City,  Mo,,  $168,073; 
P,  J,  Haernon.  St,  Louis.  Mo,,  $175,655; 
Hauick,  Quarry  &  Constr,  Co,.  St,  Louis. 
Mo,.  $181,248.  John  J.  Mundinger,  City 
Engr, 

♦Cincinnati.  Ohio — Contract  for  Improv- 
ing  Wlnton  Rd,  in  Springfield  Township 
awarded  to  Goph  &  Holdcn.  Harrison,  at 
$11,434  (bids  opened  June  18).  Other  bids: 
Van  Camp  Bros,.  3312  E.  Side  Hyde  Park, 
Cincinnati,  $12,190;  John  Ruebel  Contr. 
Co..  Cincinnati,  $12,481;  Wm,  P.  Flynn, 
1252  Chase  Ave,,  Cincinnati.  $14,713.  Al- 
bert Relnhardt,  Clk.  Co.  Comrs, 

♦FIndlay,  Ohio. — Contract  Reported 
awarded  to  Ha.skell  &  Battles,  Painesville. 
for  paving  E.  Sandusky  Street,  at  $9,856, 

♦Lakewood,  Ohio. — Contracts  awarded 
for  paving  (bids  opened  June  14)  to 
Cleveland  Trinidad  Paving  Co,,  Cleve- 
land, at  following  bid:  Matthews  Avenue 
and  Park  Road,  4-in,  brick  on  6-in.  con- 
crete, 6825  sq.  yd..  $16,450;  Clifton.  Forest 
and  W.  Forest  Roads,  2-in.  bitullthic  on 
4-in.  concrete,  on  old  macadam,  19,700  sq, 
yd,,  $50,523,     E.  A,   Fisher,  City  Engr. 

♦Utica,  Ohio. — Contract  awarded  by 
Village  Council  (Edw.  Ottman,  Clk,)  for 
improving  four  streets  with  brick  on  con- 
crete foundation,  concrete  curb  and  drain- 
age sewers,  about  15,600  sq,  yd.,  to  Hen- 
derson Bros,,  Coshocton,  Swaltz  &  Irwin, 
Engrs.,  Newark, 

♦Indianapolis.  Ind. — Contract  for  con- 
structing a  road  on  boundary  line  between 
Franklin  .ind  Perry  Townships  awarded 
by  Bd.  County  Comrs.  to  McKinsey  & 
Jenkins  at  $14,957, 

♦Fort  Wayne,  Ind. — Contracts  for  pav- 
ing awarded  by  Bd.  Works  as  follows: 
McCormick  Avenue  and  Oak  Street  with 
asphalt,  to  R.  E.  M.  Constr.  Co,  at  $1.65 
per  sq.  yd.;  Chandler,  Baker.  Wilson 
Avenues.  Fourth.  Cherry  and  Delaware 
Streets  with  asphalt,  to  Reichcrt  & 
Stinchfleld,  $1,65  per  sq,  yd,;  Ingle  Street 
with  Doiarway,  to  Lamasco  Constr.  Co., 
at  $1.40  per  sq.    yd, 

♦Sault  8te.  Marie,  IVIIch.— Contract  for 
constructing  6  miles  Class  K  stone  roads, 
awarded  by  County  to  W,  B.  Hutchinson, 
of  Michigan  City,  Ind,.  at  $34,200  (bids 
opened  June  18).  D.  F.  Boley  &  Co., 
Crystal  Falls,   bid   for  this  work,    $53,659, 

♦Cairo,  III.— Contract  awarded  by  Bd. 
lyocal  Improv.  (W.  H,  Wnod.  Pres.)  for 
paving  in  Dist.  No.  2,  including  4727  cu. 
yds.  excav.  and  grading.  24,162  sq.  yds, 
pavel  macadam  pavt..  17,950  lin,  ft,  coni- 
blnatlon  concrete  curb  and  gutter,  etc, 
to  Reppert  Constr.  Co..  of  Melrose  Park, 
at  61   cts.    per  lin,   ft.    (bids  opened  June 

Ft.  Dodge,  Iowa.— I»wpst  bids  onened 
by  City  Comrs.  June  8  for  paving  First, 
Second  and  Third  Dlsts.,  submitted  bv 
Bryant  Asphalt  Co.;  First  Dist..  brick 
paving  at  $47,306,  or  asphaltlc  concrete 
X,19.902;  Second  Dist.,  brick.  $12,440;  Third 
Dist.,   asphaltlc  concrete,   J32.718 

♦Contract  for  paving  26,000  yd.  with 
Texaco  asphalt  awarded  by  City  Council 
to  M<^arry  &  Co.,  Chicago,  111.,  at  $1.60 
to  $1.85  per  sq.  yd. 

♦Mankato,  Minn.— Contract  for  paving 
with  creosoted  blocks  N.  and  S  Front 
Street  awarded  by  Cltv  Council  to  WIdeli 
Co.,  Mariknto,   at  $37,667. 

..A?'"?****"''  Minn.— Contract  for  paving 
34  blocks  with  concrete  awarded  bv  Cltv 

$6ToOO     '^  ^^''''*"  *^'''  '"''"'*««0'  at" about 

,   ♦Wellington.  Kan.— ("ontract  for  paving 
(bids    opened    June    2)    awarded    to    Kaw 


Paving  Co.,  Topeka,  at  following  bid: 
29,740  sq.  yds,  asphaltlc  concrete  4-in, 
base,  $1,25;  12,468  sq.  yds.  asphiiitic  con- 
crete 5-in.  base,  $1.35;  10,500  cu.  yds. 
excav.,  35  cts.;  22,799  lin  ft.  combined 
curb  and  gutter,  46  cts.;  7500  lin.  tt.  storm 
water  sever.  $10,417;  total,  $76,606.  J.  W. 
Mavity,    City  Engr. 

Bethany,  Mo. — Lowest  bid  opened  by 
city  ,)uiie  21  for  11,500  sq.  yds.  concrete 
paving  submitted  bv  Universal  Concrete 
Co.,  St,  Joseph,  at  $1.18  and  $1,15  per 
sq.  vd, :  7500  lin,  ft,  curb,  39  cts.  J,  R, 
McClurc,   City  Clk, 

♦  Kansas  City,  Mo. — Contract  tor  pav- 
ing Twelfth  Street  awarded  by  Bd,  Pub- 
lic Works  to  A,  R,  Mense  at  $21,921. 

♦St.  Louis,  Mo. — Contracts  awarded  by 
Bd.  Pub.  Service  tor  paving  as  follows: 
Dalton  and  Berthold  Streets  and  Grand 
View  Place  to  Frank  A,  Stiers,  at  $23,710; 
Marcus,  Columbia  and  Marquette  Streets, 
to  Timothy  E.  Cavanagh,  $22,604, 

♦  Fort  Collins,  Colo. — Contract  awarded 
by  Co,  Comrs.  tor  3  miles  of  F.ali  River- 
Grand  Lake  Highway  to  F,  C,  Dreher, 
Denver,  at  following  bid:  Earth  excav., 
35  cts.  per  cu,  yd.;  loose  rock.  64 V4  cts,; 
solid  rock,  94%  cts.;  clearing,  $400  per 
mile;   total,   $16,255. 

♦Olympla,  Wash, — Contract  for  paving 
E,  Fourth  Street  awarded  by  City  Clerk 
to  Independent  Asphalt  Paving  Co., 
Northern  Bank  Bldg.,  Seattle,  at  about 
$22,000. 

♦Port  Tov/nsend,  Wash. — Contract  for 
improving  streets  In  Local  Improvement 
Dist.  No,  8  awarded  by  City  Council  to 
Nettleton,  Bruce  &  Eachbach,  American 
Bank  Bldg,,  Seattle,  at  $15,190. 

♦  Burllngame,  Cal. — Contract  reported 
awarded  by  City  Trus.  to  Raisch  Improv, 
Co,,  tor  paving  Cypress,  Barriollet  and 
Occidental  Avenues,   at   $10,309, 

♦California. — Contracts  for  State  High- 
way work  awarded  by  State  Highway 
Comn.,    Sacramento,   June   22,   as   follows: 

Colusa  County,  DIv,  3,  Route  7.  Sect,  C, 
awarded  to  L,  F.  Gerdetz,  443  RIalto 
Bldg,,  San  Francisco,  at  $40,062.  (Bids 
opened  June  1). 

Kings  County,  Div  6,  Route  10,  Sect. 
A,  awarded  to  George  S.  Benson  &  Sons, 
521  Stimson  Bldg.,  Los  Angeles,  at  $50,212. 
(Bids  opened   May   24). 

♦Salinas,  Cal.  —  Contract  reported 
awarded  by  County  Superv,  to  Granite 
Rock  Co.,  to  construct  roads  between 
Salinas  and  Hilltown,  and  also  for  the 
Salinas  and  Armomas  Roads;  cost  about 
$12,000. 

♦San  Francisco,  Cal. — Contract  for  pav- 
ing Pier  No.  2  with  wood  block  pave- 
ments awarded  by  Bd.  Harbor  Comrs.  to 
Uolph-MlUs    &    Co. 

Sandpoint,  Idaho, — C.  J,  Chafflns,  Co. 
Surveyor,  writes  bids  were  opened  June 
15  for  paving  Cedar  St.,  First  and  Second 
Aves,,  about  20,000  sq.  yds.,  and  lowest 
bid  was  submitted  by  Mitchell  &  Payne, 
for  bitumass  4-in.  base,  $1,35  per  sq.  yd,; 
total,  $28,590;  or  5-in.  base,  $l,4b  per  sq. 
yd.;    total,    $30,190, 

♦Sandwich,  Ont.  —  Contract  reported 
awarded  to  Chick  Contr,  Co.,  tor  paving 
Mill  St.  and  Askin  Avenue  and  the  Cad- 
well  Sand  &  Gravel  Co.,  for  Sandwich 
and  Church  Streets;  total  cost  about 
$27,000. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED    WORK. 

Madison,  Wis.— G.  R.  Bascom,  Univ.  of 
Wisconsin,  Madison,  engaged  by  Bd.  of 
Commerce  to  report  on  garbage  disposal 
system  tor  Madison. 

PRICES    AND     LETTINGS. 
idndicatea  award  of  contract. 

Detroit,  Mich. — Lowest  bid  opened  June 
21  by  Dept.  l*ub,  Wl<s.  (Geo,  H,  Fenkell, 
Comr.)  tor  erecting  reduction  plant  on 
north  side  of  Detroit  Terminal  R.R,,  be- 
tween Shoemaker  iind  Harper  Aves,.  sub- 
mitted bv  Smith,  Hinchman  &  Grylls, 
Detroit,  at  $180,788. 


HYDRAULIC  CONSTRUC- 
TION   AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK, 

Harbor^Provldence,  R.  I.— The  State 
Harljor  Improv.  Comn.  accepted  plan  sub- 
mitted by  its  chief  engineer.  William  D. 
Bullock,  tor  development  and  improve- 
ment of  general  li.irbor  conditions  In 
Providence  and   along   Seekonk   River. 

Drainage — Savannah,  Ga, — Council  con- 
sidering completion  of  drainage  system; 
cost  about  $400,000. 
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Drainage — Hastings,     Fla. — Judge    Hll-  Defiance,    Ohio. — Bonds    for    J17,500    for 

burn  has  signed  order  providing  for  con-  constructing    Dry    Creek    Ditch,    No.    434, 

struction     of     drainage     system     east     of  will  be  sold  July  19  by  Roger  Daoust.  Co. 

boulevard,    embracing    about    5000    acres.  Aud. 


Improve  Water  Front — St.  Petersburg, 
Fla. — See   "Water  Works." 

Drainage— White  Castle,  La.— Citizens 
voted  $60,000  bonds  June  22  to  construct 
drainage  system,  from  plans  of  Daney  & 
Waddill  of  New  Orleans.  S.  M.  Levy, 
Secy,  and  Treas.  Drainage  Dist. 

Hydroelectric  Plant — Hampton,  Tenn. — 
O.  W.  Kichardson  of  Hampton,  Supt. 
Laurel  Fork  R.R.  Co.,  reported  interested 
in  construction  of  a  dam  for  the  Hydro- 
electric Co. 

Ditch— Canton,  Ohio.— County  Comrs. 
reported  to  have  accepted  plans  for 
Domer  ditch. 

Ditch  Bonds — Sidney,  Ohio.— Bonds  for 
124,200  for  ditch  improvements  will  be 
sold  July  6  by  George  P.  Staley,  Co.  Aud. 

City  Dock — St.  Louis,  Mo. — Preliminary 
plans  for  building  first  of  contemplated 
chain  of  municipal  docks  on  Mississippi 
River  being  prepared  by  Dept.  Public 
Utilities.  This  dock  will  be  built  by  the 
Water  Division  for  handling  coal  for 
water  works.  Above  dock  will  be  of  con- 
crete construction.  2000  ft.  long  and  160  ft. 
wide.     Chas.  S.  Butts.  Asst.  Engr. 

Wharf — Beaumont,  Tex. — Plans  being 
completed  by  Hugh  McL.  Harding  for 
wharf  units,  to  cost  about  $100,000. 
Frank  Keith,  Chmn.  Wharf  &  Dock 
Comn. 

Drainage— Corpus  Christ!.  Tex. — Citi- 
zens of  Kobstown  Drainage  Dist.  reported 
to  have  voted  $158,000  bonds  for  drainage 
for  district,  comprising  96,000  acres. 
Work  includes  building  roads  and  con- 
structing 500  concrete  culverts. 

Dock  and  Warehouse — Seattle,  Wash. — 
The  Harbor  Island  Dock  &  Terminal  Co., 
White  Bldg.,  reported  to  have  decided  to 
construct  dock  and  warehouse  on  Harbor 
Island,  to  cost  about  $500,000.  O.  D. 
Fisher,  of  Fisher  Flouring  Mills  Co., 
White  Bldg.,  and  Schwager-Nettleton 
Mill  Co.,  White  Bldg.,  are  reported  in- 
terested. 

irrigation- Lindsay,  Cal.— Stephen  E. 
Kiefter  of  Oakland  reported  to  have  com- 
pleted plans  for  irrigation  of  15,000  acres 
of  orange  lands  in  Lindsay-Strathmore 
Irrigation    Dist.;   probable   cost    $1,120,000. 

Pler-Oceanslde,  Cal.  —  See  "Water 
Works." 


BIDS     DESIRED. 

Dredging— Brooklyn,  N.  Y.— Until  July 
12  by  R.  A.  C.  Smith.  Comr.  Docks.  Pier 
A  New  York,  for  dredging  in  Mill  Basin. 
Jamaica  Bay,  Boro.  Brooklyn,  Contract 
No.  1463. 

Dredging — Port  Chester,  N.  Y. — Until 
July  30  by  U.  S.  Engineer's  Office,  New 
York,  for  dredging  in  Port  Chester  Har- 
bor, N.  Y.,  advertised  in  Engineering 
Record. 

Riprap  —  Tompklnsvllle,  N.  Y.— Until 
July  14  by  J.  T.  Yates,  Inspector  Third 
Lighthouse  Dist.,  for  furnishing  and 
placing  riprap  at  Coney  Island  Light 
Station,  N.  Y. 

Dredging  —  Wilmington,  Del.  —  Until 
July  24  by  U.  S.  Engineer  for  dredging 
Tuckerton  and  Absecon  Creeks,   N.  J. 

Irrigation  Work— Washington,  D.  C— 
Until  July  20  by  U.  S.  Reclamation  Serv- 
ice, Washington,  D.  C.  for  furnishing 
material  for  outlet  structures  for  Kee- 
chelus  Reservoir,  Yakima  Project,  Wash., 
and  Sherburne  Reservoir,  Milk  River 
Project,  Mont.,  consisting  of  six  3  ft.  x 
7  ft.  slide  gates  for  100-tt.  head,  c.-i.  piers, 
2  cast  steel  columns  and  other  accessory 
parts  for  each  reservoir,  advertised  in 
Engineering  Record. 

Elkton,  Fla.— Until  July  6  by  W.  W. 
Snow.  Clk.  of  County  Court,  tor  con- 
structing canal  i^/i  miles  long.  24  ft.  wide 
and  3  ft.  deep;  coat  about  $10,000.  Engi- 
neer, Peter  Kendrlck  of  St.  Augustine. 

Levee  Work — Vlcksburg,  Miss. — Until 
July  12  by  Third  Mississippi  River  Dist. 
P.  O.  Box  404,  for  constructing  about 
1.415,000  cu.   yds.  leyee  work. 

Ditch— Canton,  Ohio.— Until  July  21  by 
C.  L.  Stoner,  Co.  Clk.,  for  constructing 
Domer  Ditch  in  Canton  Township,  main 
ditch  9793  cu.  yds.,  laterals  2129  cu.  yds. 

Bulkhead— Cleveland,  Ohio.— Until  July 
14  by  E.  G.  Krause.  Clk.  Co.  Comrs.  for 
constructing  reinforced  concrete  and 
steel-pipe  bulkhead  as  per  Report  3537. 
W.    A.    Stinchcomb,   Co.    Surv. 

Revetment  Wall — Columbus,  Ohio. — 
Until  July  12  by  John  I.  Miller.  State 
Supt.  Pub.  Wks.,  for  constructing  con- 
crete revetment  wall  along  south  shore 
of  Indian  Lake  near  the  bulkhead,  Rus- 
sells  Point,  Ohio,  advertised  In  Engi- 
neering  Record. 

Breakwater  —  Conneaut,  Ohio,  —  Until 
July  30  by  U.  S.  Engineer's  OfBce,  Cleve- 
land, for  constructing  pier  head,  and  rul)- 
ble  mound  breakwater  at  Conneaut  Har- 
bor. Ohio,  advertised  in  Engineering 
Record. 


Ditch- Montlcello,  ind.— Until  July  8 
by  Paul  Ford,  Drainage  Comr.  for  con- 
structing Ernest    Scipio  Ditch. 

Levee  Work — Alton,  ill. — Reported  de- 
sired until  July  12  by  East  Side  kevee 
and  Sanitary  Dist.  Bd,  for  completing  the 
levee  front  along  Mississippi  River,  about 
800,000  cu.   yds.   material. 

Levee  Work— East  St.  Louis,  III. — Re- 
ported desired  until  July  12  by  Bd.  Trus. 
East  Side  Levee  and  Sanitary  Dist.  Sex- 
ton Bldg.  (G.  L.  Barton,  Pres.),  for  con- 
structing earth  levee,  requiring  80,000  cu. 
yds.  earth  embankment,  230  cu.  yds.  rein- 
forced concrete,  two  hand  gates  and  two 
automatic   flood    gates. 

Pumping  Plant,  Etc. — Quincy,  III. — Until 
July  21  by  Bd.  Superv.  of  Fabius  River 
Drainage  Dist.  at  office  of  John  H.  Best, 
Illinois  State  Bank  of  Quincy,  for  a  steam 
driven  pumping  plant,  containing  2  42-ln. 
centrifugal  pumps,  normal  capacity  46,000 
gal.  per  minute  each,  against  a  maximum 
static  pumping  head  of  15  ft.;  also  for  a 
reinforced  concrete  sluiceway,  advertised 
in  Engineering  Record.  Harman  Engr. 
Co.,  Engrs.,  Peoria,  111. 

Kenosha,  Wis. — Until  July  9  by  Street 
Assessment  Com.  (M.  J.  Shcoley,  Chmn.) 
for  constructing  about  375  ft.  dock  protec- 
tion along  harbor  line  on  Washington 
Island.  , 

irrigation  Work — Babb,  Mont. — Until 
July  7  by  U.  S.  Reclamation  Service 
Babb  (Camp  9),  for  excav.  and  back- 
filling around  about  1300  lin.  ft.  St.  Mary 
crossing  pressure  pipe,  about  6000  cu. 
yds.  back  fill  and  excav.  Work  is  situ- 
ated in  Blackfeet  Indiana  Reservation 
about  38   miles  northwest  of  Browning. 

Irrigation    Work — Great    Falls,    Mont. — 

Until  July  30  by  U.  S.  Reclamation 
Service,  Great  Falls,  for  constructing 
canals  and  structures  for  Sun  River  Irri- 
gation Project,  including  455,000  cu.  yds. 
excav.,  placing  4290  cu.  yds.  reinforced 
concrete,  manufacture  and  placing  of  4560 
ft.  concrete  pipe  and  265  M  ft.  lumber. 

Irrigation  Work — Conconully,  Wash. — 
Reported  desired  until  July  6  by  F.  A. 
Grainger,  Co.  Aud.,  for  constructing  irri- 
gation system  to  water  12,000  acres  in 
Okanogan  Valley.  Reported  bonds  for 
$600,000  for  this  improvement  will  be  sold 
on  the  same  date. 

Sluice   Gates  for   Locks— Seattle,   Wash. 

— Reported  desired  until  July  12  by  U.  S. 
Engineer's  Office,  Burke  Bldg.,  for  rect- 
angular sluice  gate  for  opening  7  x  5  ft. 
for  use  in  locks  Lakf  Washington  Canal. 

Retaining  Wall— Seattle,  Wash.— About 
July  13  for  constructing  concrete  retain- 
ing wall  along  Railroad  Avenue:  approxi- 
mate cost,  $92,083.  A.  H.  Dimock,  City 
Engr. 

PRICES    AND     LETTINGS. 

ifl7idicate8  award  of  contract. 

Dredging — Boston,  Mass. — Lowest  bid 
opened  by  U.  S.  Engineer  June  21  for 
dredging  in  Chelsea  Creek  and  in  chan- 
nel between  Nixes  Mate  and  Long  Island, 
Boston  Harbor,  submitted  by  Coastwise 
Dredging  Co.,  Norfolk,  at  15.49  cts.  per 
cu.   yd. 

♦Dredging  —  Gloucester  Mass.  —  Con- 
tract awarded  by  Bd.  of  Harbor  and  Land 
Comrs.,  Boston,  for  dredging  channel 
Mill  River,  Gloucester,  to  Bay  State 
Dredging  Co.,  Ltd.,  247  Atlantic  Ave., 
Boston,  at  29.5  cts.  per  cu.  yd.  and  $9 
per   cu.    yd.    respectively. 

•Sea  Wall— Woods  Hole,  Mass.— Con- 
tract .for  rebuilding  wharves  and  building 
new  sea  wall  and  coal  house  at  U.  S. 
Weather  Bureau  fisheries  station  Woods 
Hole  awarded  to  T.  A.  Scott  Co.,  New 
London,  Conn.,  at  $29,482  (bids  opened 
July  12). 

•  Dam— Felts  MIlis,  N.  Y.— Contract 
awarded  to  Stewart  Eng.  Cor.,  17  Battery 
PI.,  New  York,  for  general  contract  of 
constructing  gravity  section  concrete 
dam  at  Felts  Mills.  This  dam  impounds 
waters  of  Black  River,  generating  power 
to  operate  the  pulp  and  paper  mill  of 
Taggart   Paper   Co. 

Oswego,  N.  Y. — Following  are  bids 
opened  June  23  by  U.  S.  Engineer's 
(Jflice,  Buffalo,  for  concrete  superstruc- 
ture on  outer  breakwater  at  Oswego  Har- 
bor: (a)  H.  S.  Kerbaugh,  Inc.,  Buffalo, 
$78,606;  (b)  Great  Lakes  Dredge  &  Dock 
Co.,  Buffalo,  $92,685:  (c)  George  P.  Hodg- 
son. Fulton.  $94,662:  (d)  T.  A.  Gillespie 
Co.,  Pittsburgh,  Pa.  $88,946;  (e)  Lake 
Shore  Contr.  Co.,  Cleveland,  Ohio, 
$102,485: 
900    lin.    ft. 

removing 

Qld  super- 

s  t  r  u  e  -     (a)        (b)        (o)       (d)        (e) 

ture  ....$12.00  $14.00  $12.00  $11.00  $12.75 
45  M.   ft. 

new  tim- 
ber       80.00  100.00     80.00     70.00     90.00 

1100  cu.  yd. 

concrete 

blocks  ..  10.00  10.00  10.00  8.24  12.00 
9175  cu.  yd. 

mass 

concrete.  5.75  7.00  7.50  7.24  8.00 
9     mooring 

posts    ea.  50.00     40.00     50.00     45.00     40.00 


•Dam — Lock  Haven,  Pa. — Following 
are  the  unit  prices  of  Charles  Dugan, 
Williamsport,  successful  bidder,  for  con- 
structing portion  of  storage  Dam  No.  1 
on  McElhattan  Run,  Wayne  Township, 
bids  opened  June  14  by  Allen  Sterner, 
Supt.  of  Parks  and  Public  Property  (H. 
P.  Shoemaker,  City,  Engr.): 
10,014  cu.  yds.  general  earth  excav.  $0.48 
122  cu.  yds.   trench  earth  excav.  for 

core    wall    1.36 

173.7    cu.    yds.    trench    earth    excav. 

for    lowering   pipe 1.56 

530  cu.  yds.  rubble  concrete,   1:3:6..     5.50 

30  cu.  yds.   plain   concrete,   1:3:6 6.85 

150  sq.   yds.   riprap,    1   ft.   deep 1.00 

1     24-ln.     "Darling"     Double    D.     H. 

end    valve,    14.5-ft.    stem-set 130.00 

106   sq.    yds.    Laltance   picking   from 

old    concrete     0.12 

1218    lin.    ft.    twisted    %    reinforcing 

steel,  placed,   per  lin,  ft 0.20 

100    lin.    ft.    8-in.    vitr.     pipe    open 

drain,    in   core   wall   trench,   laying 

only    0.05 

15  cu.   yds.   broken  stone,   placed....     0.96 

Cranes — Norfolk,  Va. — Following  bids 
opened  June  12  at  Bureau  Yards  and 
Docks,  Navy  Dept.,  Washington,  D.  C. 
(H.  R.  Stanford,  Ch.),  for  Spec.  2160— 
shipbuilding  cranes  at  Navy  Yard:  Brown 
Hoisting  Machinery  Co.,  Cleveland, 
$49,700;  for  mounting  each  crane  on 
wheels,  add  $3,700;  McMyler  Interstate 
Co.,  Bedford,  O.,  $19,800;  Terry  &  Tench 
Co.,  New  York,  $23,000;  Lawrence  D. 
Weaning,  1277  E.  40th  St.,  Cleveland,  O., 
$20,600. 

•Apalachee,  Ga.  —  Contract  reported 
awarded  to  C.  W.  Roquarth  Co.^  Char- 
lotte, N.  C,  for  constructing  reinforced 
concrete   dam   over   Apalachee    River,    at 

$120,000. 

Levee — New  Orleans,  La. — Lowest  bid 
opened  June  15  by  Bd.  State  Engrs.  for 
Scott  Levee,  Riverside  enlargement;  ap- 
proximate contents,  210,000  yds.;  sub- 
mited  by  B.  Heann  &  Son,  at  11.22  per 
cu.   yd. 

•Levee  Work — Vlcksburg,  Miss.— Con- 
tract awarded  by  U.  S.  Engineer  at  Vicks- 
burg  for  660,000  cu.  yds.  levee  enlarge- 
ment to  Walter  H.  Dennison,  Memphis, 
Tenn.,  at  $94,842   (bids  openea  June  5). 

•Power  House — Ashland,  Ky. — Contract 
awarded  by  U.  S.  Engineer  to  Geo.  W. 
Ward  &  .Son  of  Ashland,  Ky.,  for  build- 
ing power  house  at  dam  No.  29,  Ohio 
River,  near  Ashland,  at  $18,770. 

Drainage   District  Work — Chicago,    III. — 

Following  are  bids  opened  June  24  by 
Sanitary  Dist.  (John  McGillen,  Clk.)  for 
excavating  side  slopes  and  constructing 
pile  and  timber  protection  on  North 
Shore  Channel  of  Sanitary  Dist.  in 
Evanston  and  Wilmette — (a)  150,000  cu. 
yds.  excav.,  (b)  9500  lin.  ft.  piles,  (c)  40  M 
tt.  limber:  Byrne  Bros.  Dredging  &  Eng. 
Co.,  (a)  59  cts.,  (b)  47  cts.,  (c)  $75;  Great 
i^kes  Dredge  &  Dock  Co.,  <a)  59  cts., 
(b)  50  cts.,  (c)  $78. 

•Pumping  Plant  for  Drainage  — 
Oqtiawka,  III. — Bids  were  opened  June  19 
by  Conns.  Henderson,  County  Drainage 
Dist.  No.  3  (R.  B.  Parsons,  Secy.)  to  con- 
struct complete  pumping  plant  capable  of 
discharging  6000  gal.  of  water  per  minute 
against  a  total  pumping  head  of  16  ft. 
and  contracts  were  awarded  to  J.  T. 
Kudesell  &  Co.,  East  St.  Louis,  and  Mur- 
ray Iron  Works,  Burlington,  la.  M.  E. 
Bannon,    Dist.    Engr.,    Ft.    Madison. 

•  Ditches,  etc. — Eureka,  Mont.— Con- 
tract reported  awarded  by  Comrs.  of 
Gien  Lake  Irrigation  Project,  for  con- 
struction of  ditches  laterals,  siphons, 
etc.,  to  Boomer  &  Hughes,  of  Spokane, 
Wash.,  at  about  $100,000. 

•  Irrigation  —  Imperial,  Cal.  —  Contract 
for  constructing  41,809  sq.  ft.  of  floor 
lining  with  reinforced  wire  mesh  in  con- 
nection with  irrigation  system,  awarded 
to  \V.  J.  Bathrick  of  Imperial  at  11% 
cts.  per  sq.  ft.  and  50  cts.  per  cu.  ft. 

•Aprons  on  Ferry  Slips — San  Fran- 
cisco, Cai. — Contract  reported  awarded 
by  Harbor  Comrs.  to  Healy-Tibbitts 
Constr.  Co.,  for  side  aprons  on  ferry 
slips  No.   6,  7  and  8  at  $13,000. 


Pontlac,  IVIIch.  —  Detroit,  Pontlac  & 
Owosso  Ry.  Co.  petitioned  Council  for  a 
franchise  to  build  a  railway  in  Pontlac 
This  is  part  of  plan  to  construct  railway, 
from  Owosso  to  Detroit.  Geo.  H.  Lau, 
Detroit,   reported   Interested. 

Belpre,  Ohio. — Marletta-Parkersburg  In- 
terurban  Ry.  Co.  of  Marietta  petitioned 
Council  for  franchise  to  construct  railway 
in  Belpre  In  connection  with  proposed 
railway  from  Parkersburg  to  Marietta. 

Peoria,  ill. — Work  Is  about  to  begin  on 
constructing  an  electric  railway  between 
Chilllcothe  and  Peoria.  Cost  about  $500,- 
000.     E.  F.  Hunter,  Peoria,  is  interested. 

Ogden,  Utah. — Ogden,  Logan  &  Idaho 
Ry.  Co.  will  erect  2  substations,  one  at 
Utah  Hot  Springs  and  one  at  DeweyvlUe, 
to  cost  about  $35,000  each  with  equipment. 

BIDS    DESIRED. 

Brooklyn,  N.  Y. — Reported  desired  until 
July  16  by  Bd.  Public  Service.  154  Nassau 
Street.  New  York,  for  open  hearth  rails  to 
be  used  to  equip  new  rapid  transit  lines 
of  the  dual  .system,  approxlmtely  37,800 
tons  open  hearth  track  rails  and  about 
2400  tons  open  hearth  guard  rails. 

New  York,  N.  Y.— Until  July  20  by  Pub. 
Service  Comn.  for  First  Dist.  for  con- 
struction of  Sect.  1  of  Route  49,  a  part 
of  Culver  rapid  transit  railroad.  This  Is 
a  3-track  elevated  railroad,  which  will 
connect  Fourth  Avenue  subway  through 
Thirty-eighth  Street  and  Gravesend  Ave- 
nue with  Coney  Island.  Sect.  1  extends 
from  a  point  In  Thirty-seventh  Street, 
246  ft.  southeast  of  Tenth  Avenue,  under 
private  property  and  intersecting  streets 
to  Gravesend  Avenue  and  over  Gravesend 
Avenue  to  point  about  625  ft.  south  of 
Bay  Parkway  (Twenty-second  Avenue) 
produced,  advertised  in  Engineering  Rec- 
ord. 


ELECTRIC  RAILWAYS 


RAILROADS 


PROPOSED    WORK. 

Boston,  Mass. — Boston  Elevated  Ry. 
Co.  contemplates  considerable  construc- 
tion In  Boston  and  suburbs;  It  will  build 
several  loops  at  ends  of  long  runs. 

Brooklyn,  N.  Y.— See  "Private  Build- 
ings." 

Farrell,  Pa. — Farrell  &  Mercer  Ry.  Co. 
has  received  franchise  from  City  Council 
to  construct  an  electric  railway  in  Mercer. 
This  is  part  of  plan  to  construct  an  elec- 
tric railway  from  Farrell  to  Mercer  and 
New  Castle. 

Washington,  Pa. — Easton  &  Washington 
Traction  Co.  plans  to  construct  an  elec- 
tric railway  between  Washington  and 
Ha'ckettstown.  N.  J.,  extending  along 
Lake  Hopatcong  19  miles. 

Jacksonville,  Fla. — Jacksonville  Traction 
Co.  authorized  to  build  extension  along 
King  Road. 


PROPOSED    WORK. 

Rochester,  N.  Y. — Rochester  Connecting 
R.R.  Co..  represented  by  Alfred  W.  Grey 
of  Niagara  Falls,  reported  to  have  peti- 
tioned Public  Service  Comn.  for  permis- 
sion to  build  and  operate  standard  gage 
railroad  from  Rochester  to  Niagara  F^lls; 
capital  $200,000.  Plan  is  to  connect  east- 
ern terminal  of  Buffalo,  Rochester  & 
Lockport  R.R.  with  Pennsylvania  R.R.  at 
Rochester. 

Johnstown,  Pa. — Reported  that  R.  S. 
Wilbur  and  F.  O.  Keller,  of  Somerset, 
Supt.  and  Ch.  Engr.  respectively  of  the 
Johnstown-Rockwood  R.  R.  Co.,  re- 
ported to  have  announced  that  work  Is 
about  to  begin  on  construction  of  rail- 
road from  Johnstown  to  Kelso,  Davlds- 
vilie,  Holsopple,  Jerome,  Pilltown,  Bos- 
well,  Jenner.  Accosta,  Belmont,  Harrison, 
.Somerset.  Milford  and  Rockwood;  cost 
about   $1,500,000. 

Toneka,  Kan. — Reports  state  the  Atchi- 
son, Topeka  &  Santa  Fe  R.R.  Co.  (R.  A. 
Rutledge,  Ch.  Engr.,  Topeka)  has  peti- 
tioned State  Railroad  Comn.  for  permis- 
sion to  issue  $10,808,000  bonds,  proceeds  to 
be  used  for  extension  and  improvements 
to  its  system  in  western  Texas.  It  is 
said  plans  provide  for  filling  the  125-mlle 
gap  that  exists  between  the  Storing  City 
and  the  I^amesa  branches.  Route  of  the 
IJroposed  new  line  is  via  Big  Springs,  on 
the  Texas  and   Pacific. 

Turner,  Ark. — Boyd  Mayo  of  Turner  and 
J.  F.  Watkins  of  Postelle  reported  inter- 
ested in  construction  of  a  railroad  from 
Turner  to  Postelle. 

Athabasca  Landing,  Aita.  —  Reported 
tiiat  Athabasca  &  Fort  Vermillion  Ry. 
Co.  about  to  begin  surveys  at  Athabasca 
preliminary  to  construction  of  a  railroad 
from  Athabasca  to  Fort  Vermillion,  a 
distance  of  300  miles. 


PRICES  AND  LETTiNGS. 
irindioates  award  of  contract. 
•  Long  island. — Contracts  for  construc- 
tion of  2  sections  of  the  New  York  Con- 
necting Railroad,  between  Bowery  Bay 
R6ad  and  Long  Island  Railroad  at  Fresh 
Pond  Junction,  have  been  awarded  by 
Pennsylvania  R.R.  Co.  (A.  C.  Shand,  (Jh. 
Engr.,  Philadelphia,  P>a.)  to  the  Wilson  & 
English  Constr.  Co.  of  New  York  and  to 
P.  McManus,  Inc.,  of  Philadelphia.  This 
portion  of  the  New  York  Connecting  line 
will  be  used  for  movement  of  through 
freight  traffic  between  the  Pennsylvania 
and  New  Haven  system. 

•Harlan,  Ky.  —  Contract  reported 
awarded  to  Grant  Mason  of  Pinevllle  for 
constructing  extension  of  tlie  Martins 
Fork  line  of  Louisville  &  Nashville  R.  R. 
to    Grays    Branch. 

•Chicago,  ill. — Contract  awarded  to  P. 
T,  Clifford  &  Son,  Valparaiso,  Ind.,  for 
filling,  in  connection  with  track  elevation 
of  N.  Y.  C.  &  St.  L. 

•Roby.  Tex. — Contract  reported  award- 
ed by  Roby  &  Northern  R.  R.  Co.,  to 
Baker  Mfg.  Co..  Sweetwater,  to  build 
railroad  from  Roby,  In  a  northerly  direc- 
tion to  connection  with  the  Texas  Cen- 
tral at  North  Roby,  a  distance  of  five 
miles.  J.  C.  McWhirter,  of  Roby.  is  one 
of  the  directors. 
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PROPOSED    WORK. 

UaxlMtMi.  Haas. — ^At  recent  town  m««l- 
lac  *4(.M0  was  appropriated  (or  achool  In 
Xorth  L«xlBStoa. 

Buffato.  N.  V. — Plaaa  prepared  br  How- 
ard U  Back.  CItr  Arckt..  Municipal  BMs.. 
(or  Utearr  and  aedal  boUdins.  brick,  steel 
aad  ooaeratak  to  ba  araeted  at  Oram  and 
AnhaiM  Sla..  ooM  IM.M*. 

NawaHi.     H.     J. — ^Bd.     Blue,     approved 
lenUttiTe    1>U    coastructlon    budcet.    In- 
L^IMW   tor   saw    oonstmctlon. 
to  be  Improved  are  tS 
atloB    auditorium 
tmm  to  Abb.  IPth  and  Cbarlton 

U  room  addltloo  to  Madison 

14  room  addltioa  to  8.  Market  St 
aad  Ulh  Are.  scboola. 

milUtfalplila,  Pa.— See  "Miscellaneous." 
Austin,  Tax. — See  "Scwcrace  and  Sew- 
acc  Disposal  " 

Clarkaburs,  W.  Va. — Plans  completed 
(or  4-stary  bulldlns  to  be  erected  on 
Water  and  Mocbanlc  St*,  to  replace  prea- 
eat  Wnaalir  Hospital:  cost.  tTS.MO.  Selma 
M.  Maaoo.  Oaa.  Msr. 

jra,    W.    Va. — Site    on    Dudley 
[ad    on    which    to    erect    bish 


Ave.    select 
schooL 


bouse  o( 


-81U  selected  (or  tT(.- 


pmaburslk  Pa.— Plans  prepared  (or  1- 
story  flrsproof  addition  to  boiler  be 
tbe  Butean  of  Mlnea.  ocat  t««.OM. 

Catfarvllle.  Ohio 
•M  sebooL 

East  CtavaUnd,  Ohio.- Bonds  (or  tlSO.- 
•••  (or  bleb  sebool  will  be  sod  July  10  by 
Charles    Ammerman.   Ok.    Bd.    Educ. 

Kllboume.  Ohio.— Bonds  (or  tU.OOO  (or 
sebool  buUdlns  will  be  sold  July  U  by  W. 
Ott.  Clk.  Bd.  Educ.  Brown  Township. 
Rural  School  DIst..  Kllboume. 

Telado.  OhlOv— Bonds  (or  $100,000  (or 
school  Improrements  win  be  sold  July  10 
by  U  I.  Donat.  Clk.  Bd.  Educ 

Xenla.  Ohio— Bonds  (or  f7S.0O0  (or 
M-bool  buUdlnc  aotd. 

•toemlnataa.  Ind.— Contract  soon  to  be 
let  by  library  Bd.  (or  erectins  t40.000 
Caroecle  Library. 

Kvansvllle.  Ind.— Bonds  (or  tlSO.OOO  wiU 
be  sold  July  (  by  Bd.  EVluc.  (A.  U 
Clk.)  (or  erectins  school. 


,-_n.  111.— Bd.  o(  County  Supervisors 
will  sell  tlOO.MO  bonds  July  It  to  be  used 
for  erectins  Jail  Architect  to  be  selected 
tn  September. 

Oopara.  Wis.— BuUdlns  cost  tM.OOO  to 
be  erected  at  St.    Norbert  Collese. 

Joirsraon,  Wla.— Bulldlns  coatlns  t^.- 
•M  to  be  erected  at  St.  ColetU  Inst,  (or 
Fbable  Minded  Children. 


_.      Wla.— Bd.       Educ. 
tlM.MO  sebool. 


Intends 


..._.„■  Oaik  Iowa.— ClUnna  voted  |tO.. 
•M  achool  Improvement  bonda. 

Waatiiagtaa,  Iowa.— Plans  (or  hish 
admoi  to  ba  prepared  by  Eckland  » 
DAArmaat.  Tnwt  Bids..  Rock(ord.  III.: 
nM.tM. 


w.w......a.    Mtafi.— Edwin    r.    Bromtaall. 

Dolirth.  prapartns  plans  (or  school:  cost. 


X 


Whaaton,  Minn.— Plans  beins  prepared 
Edwin  P.  Bromhall.  Duluth.  (or  ttt,- 
aebool. 

Kanass  City,  Mo. — PUns  (or  t-storr  (Ire- 
proof  brick  and  terra  coiu  St.  Joaeph 
Hospital  to  be  erected  on  LInwood  Boola. 
and  Praapcct  Ave.  have  l*en  approved. 

Jehaaow  CHy,  Tas^— CItlsens  voted 
tM.M*  court    house   bonds. 

MsHIn,  To«.— Citlxens  voted  ttO.OOO  (or 
•cboois. 

Tulsa.  Okla^— Citlsena  voted  fl2(.0M 
bonds   (or   city    halL 

Vletorvine.  Cal.— Clilsens  voted  tn.WM 
hish  acbool  bulldlns  bonds. 

BIOS    DESIRED. 

Sprlngfleld.  Mass.— Intll  July  12  by 
Fire  Comn.  (WllUam  W.  Tapley.  Secy.), 
(or  alterations  and  additions  to  Win- 
chester Square  Fire  Station.  Includlns 
heatlns.  plumbinc.  etc  B.  Hammett  Sea- 
bury,   Archt..   21    Besae    Place. 

Newport,  R.  I. — Reported  desired  until 
July  t  by  F.  N.  Pullerton,  City  Clk..  (or 
erectins  the  John  Clarke  School  on  Mary 
St..  separate  bids  (or  heatlns.  plumbinc, 
etc 

Albany,  N.  V^— Until  July  27  by  Trus- 
tees Public  Bldsa..  Capitol,  (or  alterations 
and  additions  to  SUte  House,  advertised 
In  Enstneerins  Record.  Lewis  F.  Pllcher, 
State  Archt. 

Buffalo.  N.  Y. — Reported  desired  until 
Juiy  »  by  Trus.  Tuberculosis  Host>ital 
for  erectins  administration  bulldlns  on 
'.\  t»t   Farm  site. 


Orchard  Park,  N.  Y.— Reported  desired 
until  July  t  by  Bd.  Educ.  (or  erecting 
!-story  school:  cost  140.000.  Robt.  North. 
Archt..  Prudential  BklS-.  Buffalo. 

New  York.  N.  Y.— Until  July  12  by  C.  B. 
J.  Snyder.  Supt.  School  Bldm..  Bd.  Educ. 
(or  svneral  construction,  ptumblns,  etc.. 
School  No.  2.  Grove  and  Hudson  Streets. 
Boro.   Manhattan. 

Utics.  N.  Y.— Until  July  IS  by  Dennis 
J.  Kelly,  Clk.  Bd.  School  Comra..  for 
erectins  Kern&n  School.  Oougs  &  Ames, 
Archts..  Utlca. 

Fort  Hancock,  N.  J.— Until  July  23  by 
Quartermaster  for  repairs  to  hospital 
stewards'   quarters,   hospital  and  annex. 

Jersey  City,  N.  J.— L'ntll  July  28  by  Bd. 
Chosen  Freeholders  (or  erecting  county 
IBIL 

Nswark.  N.  J.— Until  July  7  by  R.  D. 
Arsue.  Secy.  Bd.  Educ.  (or  waterprooflns 
Newark  Normal  School  and  (or  repairs  to 
Barrinser  High  School. 

Harrlsburg,  Pa. — Until  July  IB  by 
Samuel  B.  Rambo.  Supt.  Pub.  Grounds 
*  BIdss.,  Capitol  BIdR..  for  completion  of 
new  fireproof  main  building  on  State  Ar- 
aenal  srounds  at  Eighteenth  and  Herr 
Streets,  advertised  In  Engineerins  Record. 

Philadelphia,  Pa.— Until  July  9  by  Will- 
lam  Dick.  Secy.  Com.  on  Property  Bd. 
Pub  Education,  (or  school  on  Limekiln 
Pike  and  (Sth  Ave.  and  2d  St.  Pike  and 
Sanger  St.,  and  addition  to  McClure 
School:  also  miscellaneous  repairs  to  va- 
rious schools. 

Wilmington,  Del. — Reported  desired  un- 
til July  12  by  H.  J.  Guthrie.  Secy.  Bd. 
Educ,  for  erecting  annex  to  high  school. 
W.  E.  Hance.  Archt..  204  W.  24th  St. 

Washington,  D.  C— Until  Aug.  2  by  Bu- 
reau of  Standards  for  erecting  chemical 
laboratory  building,  on  Connecticut  Ave., 
Advertised  in  Engineering  Record.  Donn 
&  Deming.  Archts.,  808  l7th  St..  N.  W. 

Weston,  W.  Vs.— Until  July  27  by  State 
Bd.  of  Control.  Charleston  (J.  S.  Lakln, 
Pres. ),  for  erecting  congregate  dining 
hall,  kitchen,  etc.,  at  Weston  State  Hos- 
pital, advertised  in  Engineering  Record. 
H.   Rus  Wame,  Archt..  Charleston. 

Bessemer,  Als. — Reported  desired  until 
Juiy  7  by  Bd.  Educ.  for  erecting  addi- 
tions to  Clarendon  Avenue  School  and 
Roberts  School.     Cost  125.000. 

Bsrdwell,  Ky. — Until  July  6  by  County 
BIdg.  Comrs.  (R.  O.  Wllllngham.  .Secy.), 
for   erecting   county   Jail. 

Barlow,  Ohio.— Until  July  6  by  Bd. 
Educ.  Barlow  Rural  School  DIst.  (W.  H. 
Cunningham,  Clk.).  for  erecting  high 
school.  E.  S.  Matheny,  Archt.,  710  Har- 
rison Bldg.,  Columbus. 

Columbiana.  Ohio. — Until  July  10  (re- 
ad vert  Isement).  by  Vincent  C.  Baainger, 
Clk.  Bd.  Educ,  FairOeld  Township,  for 
erecting  fireproof  8-room  school.  Includ- 
ing auditorium  and  gymnasium.  E. 
Rufus    Thompson,    Archt..    Youngstown. 

Fayettevllle,  Ohio.— Until  July  24  by  W. 
H.  Johnson.  Clk.  Bd.  Educ.  (or  erecting 
school  in  Sub-Dlst.  No.  15. 

Freedom.  Ohio.— Until  July  17  by  M.  E. 
Parker.  Clk.  Bd.  EVluc.  Freedom  Town- 
ship School  DIst.,  (or  erecting  central 
school  Including  heating  and  ventilating. 
C.  F.  Owsley,  Arcbt.,  Mahoning  Bank 
Bldg.,  Youngstown. 

Hamilton,  Ohio, — Until  July'l5  by"E.  O. 
Roll,  Clk.  Bd,  Educ,  Hanover  Township, 
R.  R.  No.  .'>,  Hamilton,  for  erecting  school 
house,  bam  and  outbuildings.  Geo.  W. 
Barkman,  Archt.,  Hamilton. 

Hllllard,  Ohio.— Until  July  IK,  by  Bd. 
Educ  Brown  Township,  Rural  School 
Disl.  (George  C.  Renner,  Clk.,  U.  F.  D. 
No.  3,  Hllllard),  (or  erecting  elementary 
grade  and  high  school.  Frank  L.  Pack- 
ard.   Archt.,    Columbus. 

Lisbon,  Ohio. — Until  July  15  by  James  T. 
Kennedy.  Co.  Clk.,  for  erecting  high 
school:  cost.  $70,000.  Frank  L.  Packard, 
ArchU,    C^olumbus. 

Lowell,  O.— omcial  reports  state  until 
July  24  bv  Bd.  Educ.  (F.  F.  Young,  Clk.) 
for  erecting  gnide  and  hish  school,  in- 
cludlns heatlns  and  plumbing.  F.  S. 
Ruak  and  Cree  SheeU,  ArchU.,  14k  N. 
High  Street,  Columbus. 

Mount  Vernon.  Ohio. — ltet>orted  desired 
until  July  S  by  Bd.  Educ.  (Carl  .N'.  Lorey, 
Clk).  (or  erectlngflreproof  school.  Walter 
S.  Anderson  and  W.  H.  Tremaine,  Arcbta., 
SUuffer   Bldg. 

New  Bloomlngton,  Ohio. — Until  July  27 
by  Bd.  Educ.  new  Bloomlngton  Village 
School  DisL.  care  of  J.  W.  RarulT.  Clk.. 
Agoata.  (or  erecting  nreproo(  high  and 
grade  school.  Including  heating,  plumbing, 
etc.  Howard  ft  Merrlara,  Archts..  t  E. 
Broad   Street.   Columbus. 

Mstz,  Ind. — i:eporte<l  desired  until  July 
15  by  HchocI  Trus.  Richland  an<l  York 
Townships,  ore  of  Rllwooil  &  Ellwood, 
Archts..  8.  Main  St..  Elkhart,  (oi  erect- 
ing on*  and  two  story  centralised  school: 
cost   $3(1.000. 

Muncle,  Ind.— Until  July  31  by  F.  M. 
Wllliamn.  Co.  Aud..  for  erecting  building 
for  the  county  Infirmary. 


Detroit.  Mich.— Until  July  8  by  George 
H.  Fenkell.  Comr.  Pub.  Wks.,  (or  erect- 
ing warehouse  in  Eastern  Yard.  Dept. 
Pub.  Wks.  Smith,  Hinchman  &  GryllB, 
Detroit.   Archts. 

May  wood.  III. — Reported  desired  until 
July  8  by  A.  J.  Busscher.  Pres.  Bd.  Educ 
Proviso  Township,  Maywood,  for  erecting 
a-story  and  basement  high  school:  cost 
$80,000.  E.  E.  Roberts,  Archt.,  82  W. 
Washington   Street,  Chicago. 

Rock  Island,  III.— Until  July  5,  by  Bd. 
Educ.  for  erecting  Irving  School  on  12th 
Ave.     Olof  Z.  Cervin,  Archt.,  Rock  Island. 

Fort  Atkinson,  Wis.— Until  Aug.  2  by 
James  A.  Wetmore,  Acting  Superv. 
Archt.,  Treas.  Dept.,  Washington,  D.  C, 
for  construction  complete  of  U.  S.  Post 
Olflce,  including  mechanical  equipment, 
lighting  fixtures  and   approaches. 

Roland,  'lowa.— Until  July  21  by  Bd. 
Educ.  (M.  M.  Eggland,  Secy.)  for  erect- 
ing 2-story  and  basement  high  and  grade 
school,  including  heating  and  plumbing. 
W.  F.  Gernandt,  Archt.,  State  Bank  Bldg., 
Omaha,  Neb. 

Detroit,  Minn.— Until  July  19  by  E.  J. 
Bestick,  City  Clk.,  for  erecting  2-story 
brick  city  hall  and  fire  station,  separate 
bids  (or  heating  and  plumbing. 

Felton,  Minn,— Until  July  14  by  A.  V. 
Specht,  Clk.  School  DIst.  No.  75  for 
erecting  6-roora  consolidated  brick  school. 
A.  H.  Foss,  Archt.,  Elbow  Lake. 

St.  Paul,  Minn.— Reported  desired  until 
Julv  8  by  August  Hohensteln,  Purchasing 
Agent,  for  reinforcing  steel  (or  Gaultler 
School  Addition. 

Bloomfleld,  Neb.— Reported  desired  until 
July  6  by  W.  R.  Hoyt,  City  Clk.,  (or  erect- 
ing city  hall  and  Jail. 

Lincoln,  Neb.— Reported  desired  until 
July  5  by  Leo  Mathews,  Secy.  Bd.  Control, 
(or  erecting  4-story  and  basement  home 
for  dependent  children;  cost  $30,000. 
Joseph  W.  Salmon,  Archt..  416  First  Natl. 
Bank    Bldg. 

Seward,  Neb, — Reported  desired  until 
July  6  by  J.  R.  Roberts,  Co.  Clk.,  for 
erecting  county  Jail  and  sherilfs  resi- 
dence. 

Fessenden,  N.  D.— Reported  desired 
until  July  19  by  Haxby  &  Gillespie, 
Archts.,  Fargo,  for  erecting  brick  school. 

Grand  Forks,  N,  D, — Reported  desired 
until  July  6  (readvertisement).  by  Bd. 
Educ.    for   erecting  school:    cost.    $200,000. 

Tabor,  N.  D.— Until  July  14  by  J.  J. 
Kudrna,  Clk  DIst.  No.  58,  for  erecting  2- 
story  brick  school,  also  heating.  Goets 
Co.,  Archts,  Yankton. 

Chamberlain,  S.  D. — Reported  desired 
until  July  12  by  George  Issenhuth,  Archt., 
Hudron,  for  erecting  2-8tory  brick  school. 

Custer,  S.  D. — Reported  desired  until 
July  15  by  Co.  Comrs.  for  erecting  addi- 
tion to  court  house.  Elsentraut  &  Barth- 
olz,   Archts.,    Rapid   (;ity. 

Watertown,  S.  D. — Reported  desired  un- 
til July  20  by  Co.  Conns,  for  erecting  2- 
story  and  basement  reinforced  concrete 
and  brick  poor  asylum.  Including  heating 
and  plumbing. 

Warrensburg,  Mo.— Until  Jvily  7  by  C.  E. 
Hoover.  Registrar  of  Missouri  State  Nor- 
mal School,  (or  erecting  science  hall,  in- 
cluding heating,  plumbing,  etc.  Smith, 
Hea  &  lovltt.  Archts.,  Finance  Bldg,, 
Kansas  City. 

Newport,  Wash. — Rnported  desired  until 
July  8  by  Co.  Comra.  (or  erecting  court 
house:  cost  $50,000.  H.  H.  Mlrray,  Co. 
Aud. 

Raymond,  Wash.— Reported  desired  i:n- 
tll  July  7  by  W.  W.  Downing,  Chancery 
Clk.,  .lackson.  for  erecting  reinforced 
concrete  Jail.  Emmoti  J.  Hull,  Archt., 
Daniel   Bldg.,   Jacltson. 

Salem.  Ore,— Until  July  21  by  Cato 
Sells,  Comr.  Indian  Affairs,  Washing- 
ton, D.  C,  for  addition  to  brick  assem- 
bly   hall    at    Salem    School. 

Hyde  Park,  Cal,— Until  July  12  by  Bd. 
School  Trus.  (L.  Wllhelm.  Clk.,  for  group 
of  grade  school  buildings  at  4th  Ave.  and 
Bad  St.  Thomas  Franklin  Power,  Archt., 
424  HIggins  Bldg.,   Los  Angeles. 

Los  Angeles,  Cal.— Until  July  8  bv  Bd. 
Educ.  (William  A.  Sheldon.  Secy.)  for 
erecting  school  on  24th  St.  and  school  on 
Annandale  tract. 

,,P"1S?"'  Aril.— Until  July  6  by  Clerk 
Bd.  Educ  (or  erecting  2-Htory  brick 
school  «8  X  120  (t.,  cost  $25,000.  Lescher 
A  Klbbey,  Archts.,  Phoenix. 

Ottawa.  Ont,— Until  .luly  »  by  G  J 
Desbarats,  iJeputy  Minister  Naval  Serv- 
ice. Dept.  Naval  Service,  for  constructing 
new  buildings  for  Life  Saving  Station  at 
Point  Peiee  on  Lake  Erie,  Ont. 

.T*".?"?'  Man.— Reported  desired  until 
July  10  by  G.  N.  Taylor,  Archt.,  for 
erecting   8-room    brick   school. 

Ouantanamo,  Cuba.— Until  July  31  by 
H.  H.  Sanford.  Chm.  Bureau  Yards  and 
r<o<:kB,  Nevy  IJept.,  Washington  D  C 
for  marine  barracks  and  four  quarter's 
(or  civilian  employees  of  frame  con- 
struction with  corrugated  steel  roofs 
?."-?...»..  recreation  building,  frame  con- 
struction tile  roof,  at  the  Naval  Station. 


PRICES    AND     LETTINQS. 
iflndicates  award  of  contract. 

4rMlddlebury,  Vt. — Contracts  awarded 
to  T.  W.  Rogers  ot  Brandon,  and  A.  Cal- 
houn &  Son,  Middlebury,  Vt.,  for  erect- 
ing dormitory  and  commons  building  for 
Middlebury  College:  cost  $110,000.  Archi- 
tects, Rossiter  &  Miller,  15  West  Thirty- 
ninth  Street,   New  York. 

^Brooklyn,  N,  Y. — Contracts  awarded 
by  Bd.  of  Health  (S.  S.  Goldwater,  Pres., 
New  York)  (or  erecting,  geneial  contiact, 
plumbing  and  gas  lltting  pavilion  on 
grounds  of  Kingston  Ave.  Hospital,  Boro. 
Brooklyn,  as  follows:  General  contract, 
F.  G.  Fearon  Co.,  32  Bway.,  New  York, 
$66,972;  plumbing,  John  J.  Kenny  Co., 
236  W.  20th  St.,  New  York,  $4,795:  steam 
heating.  William  J.  Olvany,  177  Christo- 
pher St..  New  York,  $4,200. 

*Fort  H.  G.  Wright,  N.  Y.— Contract 
for  erecting  annex  to  hospital  awarded 
Connecticut  Eng.  &  Contr.  Co.,  at  $23,898. 

-AConneautvllle,  Pa. — Contract  for  erect- 
ing school  awarded  as  follows;  Kratt  & 
Agnew,  Lorain,  general  construction,  $47,- 
988;  McGinnis  Co.,  Pittsburgh,  heating, 
$6,275;  E.  R.  Lumsden  &  Co.,  Indiana, 
plumbing,  electric  wiring,  etc.,   $5,708. 

Kingston,  Pa, — Following  four  lowest 
bids  opened  by  School  Bd.  for  erecting 
school  on  Cuba  St.,  4th  Ward:  John 
Curtis  &  Co.,  $32,260;  E.  Francis  Mellin, 
$32,500;  M.  L.  Roth  $32,637.  and  VV.  B. 
Richards,  $33,187.  Lowest  bid  (or  venti- 
lating and  lieating  was  from  Jos.  H. 
Slovlin,  $4,273. 

-^Sugar  Notch,  Pa. — Contracts  for  erect- 
ing high  school  .awarded  as  follows;  Con- 
struction, E.  J.  Donohue.  $28,015;  heating 
and  plumbing,  T.  A.  Curley,  $5,217. 

Beverly,  Ohio. — Following  are  bids 
opened  June  23  for  erecting  school:  E. 
Mast,  Zanesvllle,  $23,375;  J.  W.  Showers, 
Zanesville,  $25,600;  Shoman  &  Taylor, 
CrooksviUe,  $25,777;  F.arescion  &  Putnan, 
Marietta,  $26,574;  Harris  &  Spindle, 
Wheeling,  W.  Va.,  $30,900.  Harry  E. 
Meyer,    Archt.,   Zanesville. 

-il^Canton,  Ohio, — Contract  for  erecting 
Crystal  Park  School  awarded  Melbourne 
Bros..  Canton,  at  $74,900;  heating  and 
plumbing,  F.  E.  Geisler  &  Co.,  Pitts- 
burgh. Pa.,  $10,200;  C.  C.  &  A.  L.  Thayer, 
Archts.,  New  Castle.  Pa.  Contract  for  re- 
inforced floors  for  new  high  school 
awarded  F.  E.  Downs  Constr.  Co.,  Can- 
ton, at  $6,500.  Geo.  F.  Hammond,  .-Vrcht., 
Cleveland. 

♦Toledo,  Ohio — Contract  for  additions 
to  Chase  and  Wayne  schools  awarded  as 
follows:  General  contract  to  Walls,  Bock 
&  Kuhlman,  at  $103,000;  heating,  Shaw, 
Kendall  Co.,  $25,434:  plumbing,  Robert 
Raitz  Co.,  $8,200  (or  Chase  addition  and 
$8,500  for  Wayne. 

-A-Urbana,  Ohio. — Contract  for  erecting 
high  school  awarded  to  E.  E.  Becket,  Co- 
lumbus, at  $27,903  (bids  opened  June  14). 
Robert   G.   Duncan,   Clk.   Bd.    Educ. 

^^La  Salle,  111, — Contract  for  erecting 
U.  S.  Post  Office  awarded  Charles  W. 
Gindele,    Chicago,   at   $67,000. 

♦Plover,  Iowa. — Contract  for  erecting 
school  from  plans  of  James  S.  Cox, 
Estherville,  awarded  to  B.  Y.  Constr.  Co. 
of    Dows    (bids    opened    June    4).      P.    J. 

.Shaw,   DIst.    Secy. 

Sheldon,  Iowa — Lowest  bid  opened  for 
erecting  court  house  was  from  Bankers' 
Realty  Investment  (io..  Omaha,  Neb.,  at 
$114,995. 

♦Chllllcothe,  Mo. — Contract  for  erecting 
U.  S.  Post  Office  awarded  W.  H.  FIssell 
&  Co.,    New   York,    at  $87,700. 

♦Excelsior  Springs,  Mo. — Contract  tor 
remodeling  high  school  awarded  to  John 
E.  Anderson  &  Son,  Kansas  City,  Kan. 
(bids  opened  June  14).  J.  H.  Pelt  &  Co., 
Kan.sas   City,    Mo. 

♦Warrensburg,  Mo. — Contract  for  re- 
building training  school  for  Missouri 
State  Normal  .School,  awarded  to  Jeffer- 
son Planing  Mills  Co.,  Jefferson  City. 
Smith,  Rea  &  Lovitt,  Archts.,  Finance 
Bldg.,  Kansas  City. 

♦Dallas,  Tex. — ContraOt  for  erecting 
high  school  awarded  as  follows:  General 
work — E.  C.  Gerhard  Co.,  St.  Louis.  Mo., 
$257,994:  heating  and  ventilating  O'Connor 
Bros.,  Muskogee,  $33,900;  plumbing.  San- 
gulnet  Bros.,  Dallas,  $11,507;  electric 
work,  F.  E.  Newberry  Co.,  St .  Louis, 
$5,280.  William  B.  Ittner,  Archt.,  St. 
Louis,   Mo. 

♦  Oklahoma  City,  Okla. — Contract  for 
erecting  ('apitoi  building  reported  award- 
ed Jas.  Stewart  &  Co.     Cost,  $1,500,000. 


PRIVATE  BUILDINGS 


PROPOSED    WORK. 

Brooklyn,  N.  V.— Plans  filed  by  Sham- 
pan  &  Shampan.  772  Bway.,  Brooklyn,  for 
6-story  brick  and  limestone  apartment 
house  to  be  erected  at  Bedford  Ave.  and 
S.   10th  St.  at  a  cost  of  $75,000. 

Plans  filed  for  following  for  following 
buildings:      Two   4-story   brick   tenements 
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at  E  Sixteenth  Street  and  Foster  Avenue 
and  a  4-story  brick  tenement  at  Foster 
Avem.e  and  E.  Seventeenth  Street  for 
Louisville  Realty  Co  cost  njS.OOO.  W 
McCarthy,  Archt.,  16  Court  Street  two 
4-story  brick  tenements  at  Butler  PI.  ana 
Plaza  Street  for  Alto  Holding  Co  cost 
$140,000,  Worthman  &  Braun,  Archts.,  114 
E.   Twenty-eighth  Street. 

Brooklyn,  N.  Y.— Public  Service  Cornn. 
has  approved  form  of  contract  submitted 
by  the  New  York  Municipal  Ry.  Cor.  for 
construction  of  8  elevated  railroad  sta- 
tions on  the  Broadway,  Brooklyn,  ele- 
vated railroad,  required  in  connection 
with  third-tracking  of  line  between  Haye- 
meyer  Street  and  East  New  York.  Sta- 
tions are  at  Hewes  Street,  Lorimer  Street, 
Flushing  Avenue.  Myrtle  Avenue-Bway., 
Kosciusko  Street,  Gates  Avenue,  Halsey 
Street  and  Chauncey  Street. 

New  York,  N.  Y.— Plans  filed  by  Wm. 
H.  Birkmire,  1133  Bwry.,  for  16:Story 
store  and  loft  building  which  Michael 
Coleman  intends  erecting  on  site  of  Eden 
Musee. 

New  York,  N.  Y.— Plans  filed  for  follow- 
ing buildings:  Two  5-story  brick  apart- 
ment house  at  Academy  Street  and  Post 
Avenue  for  Post  Investment  Co.,  cost 
$98,000,  Andrew  J.  Thomas,  Archt., ^5^b 
Webster  Avenue;  two  5-story  brick 
stores  and  apartment  house  at  A)7th 
Street  and  Vermilyea  Avenue,  for  Gus- 
tave  L.  Lawrence,  cost  $90,000,  John 
Hauser.  Archt.,  360  W.  125th  Street; 
8-story  fireproof  tenement  at  79  Wash- 
ington PI.  for  Fogliasso  Clement  Bidg. 
Ca  cost  $50,000,  Frank  C.  Vitolo,  Archt., 
16  E.  Twenty-third  Street;  12-story  fire- 
proof Hght  manufacturing  building  at  35 
W  Thirty-seventh  Street  for  Louis  E. 
and  Maria  L.  Frith,  cost  $180,000,  Her- 
man Lie  Meader.  Archt.,  2  W.  Thirty- 
third  Street;  11-story  fireproof  warehouse 
at  267  Fifth  Avenue  for  Frank  v..  John 
H  and  Crawford  Burton,  cost  $350,000, 
Starrett  &  Van  Vleck,  Archts.,  8  W. 
Fortieth  Street;  16-story  fireproof  store 
and  loft  building  at  53  W.  Twenty-third 
Street  for  Nameloc  Co.,  cost  $400,000, 
William  H.  Birkmire,  Archt.,  1133  Broad- 
way 5-story  brick  tenement  at  Broad- 
way'and  238th  Street  for  Charles  Housle 
Realty  Co.,  cost  $50,000,  Moore  &  Land- 
siedel.  Third  Avenue  and  148th  Street, 
Archts.;  1-story  brick  sub-station  and 
power  house  at  White  Plains  Road  and 
211th  Street  for  Interborough  Rapid  Tran- 
sit Co.,  cost  $50,000;  George  H.  Pegram, 
165   Broadway,    Archt. 

Rochester,  N.  Y.— William  P.  Brac- 
kett  Archt.  Powers  Bldg.,  writes  plans 
not  'yet  completed  for  3-story  and  base- 
ment steel,  stone,  terra  cotta  and  brick 
Labor  Temple  tor  the  Labor  Temple 
Assoc.     Cost  reported  to  be   $90,000. 

Rochester,  N.  Y.— Plans  prepared  by 
Leon  Stern,  Chamber  Commerce  Bldg^ 
for  group  of  brick  buildings  to  be  erected 
on  Genesee  Street  and  Blmwood  Avenue 
for  Jewish   Orphan   Asylum;    cost,   $45,000. 

Jersey  City,  N.  J.— Plans  completed  by 
R  W  Sailer,  70  Montgomery  St.,  for  fire- 
proof concrete  bakery  and  garage  for  Na- 
tional Grocery  Co.;   cost,   $75,000. 

Allentown.  Pa.— Plans  being  prepared 
by  Louis'^E.  Jallade,  37  Liberty  Street. 
New  York  for  6-story  brick  terra  cotta 
and  steel  Y.  M.  C.  A.  building. 

Pittsburgh,  Pa.— R.  Maurice  Trimble, 
Ferguson  Bldg.,  to  prepare  plans  for  the 
community  building  for  the  First  United 
Presbyterian  Church;  cost  $200,000. 

Pittsburgh,  Pa.— Plans  being  prepared 
by  E.  B.  Lee,  307  4th  Ave.,  for  10  or  12- 
story  brick  and  steel  store  and  loft  build- 
ing to  be  erected  at  Smithfleld  St.  and  7th 
Ave  for  Henry  W.  Oliver  estate;  cost, 
$300,000. 

South  Bethlemen,  Pa.— The  Roman 
Catholic  Church  of  the  Holy  Ghost  will 
erect  in  Bethlehem  West  Side,  a  church 
and  orphanage  costing  $50,000. 

Washington,  D.  C.  —  Federal  City 
Constr  Co.  incorporated  for  purpose  of 
erecting  9-story  steel  frame,  fireproof 
brick  limestone  and  terra  cotta  office 
building  at  D  and  B  Sts.  and  13th  and 
13>/4  Sts  N  W.  Cost,  $1,000,000.  Archts., 
Milburn.  Heister  &  Co.,  Washington. 

Spartanburg,  S.  C. — Southern  Ry.  Co. 
(B.  Herman,  Ch.  Engr.,  M.  W.  and  Struc- 
tures, Washington.  D.  C),  intends  erect- 
ing freight  terminal  facilities;  cost,  $100,- 
000. 

Macon,  Ga. — Plans  being  prepared  by 
Fellheimer  &  Long.  7  E.  42d  St.,  New 
York,  for  union  passenger  station  to  be 
erected  at  5th  and  Cherry  Sts.  for  Cen- 
tral Georgia  Ry. 

Louisville,  Ky. — Plans  being  prepared 
by  Joseph  &  Joseph,  Ijouisville,  for  $50,000 
building  to  be  erected  on  Market  St.  for 
Western  Union  Telegraph  Co. 

Richmond,  Ky.— A  $25,000  business 
block  and  lodge  building  is  to  be  erected 
at   Third   and    Main   Streets    by   the   Elks. 

Avondale,  Ohio — Plans  prepared  for 
church  and  parsonage  to  be  erected  for 
St.  Andrews  R.  C.  Church  on  Reading 
Road;  cost,  $100,000. 

Dayton.  Ohio  —  Plans  completed  by 
Frank  Hill  Smith.  Main  and  2d  Sts.,  for 
4-story  reinforced  concrete  fireproof  build- 
ing which  Houston  Lowe  will  erect  on  St. 
Clair  .St. 


Warren,  Ohio. — Loyal  Order  of  Moose 
reported  considering  erecting  4-atory  lodge 
building. 

Adrian,  Mich. — Preliminary  plans  are 
being  received  by  the  Masonic  Society  for 
a  temple  to  cost  $50,000.  Chas.  M.  Dibble 
Is  in  charge. 

Detroit.  Mich. — Plans  completed  by  C. 
Howard  Crane.  2323  Dime  Bank  Bldg..  for 
fireproof  theater  to  be  erected  on  Green- 
wood and  Grand  River  Aves. 

Grand  Rapids,  Mich. — Plans  completed 
by  Osgood  &  Osgood,  Grand  Rapids,  for 
13-story  granite  building  for  Grand 
Rapids  Savings  Bank  to  be  erected  on 
Monroe  Avenue.  Cost,  $400,000.  Con- 
tract for  steel  work  has  been  awarded 
to  Toledo  Bridge  &   Steel  Co. 

Chicago,  III. — Plans  being  prepared  by 
Ralph  C.  Harris,  Stock  Exchange  Bldg:., 
tor  3-story  hotel  which  Kusel  &  Harris 
will  erect  at  944  Eastwood  Avenue. 
Cost,    $75,000. 

Plans  being  prepared  for  brick,  Bedford 
stone  and  terra  cotta  church  and  Sunday 
school  building  to  be  erected  at  Sixty- 
second  and  Woodlawn  Avenues  tor  Ninth 
Church  of  Christ  (Scientist).  Cost,  $100,- 
000. 

Plans  prepared  by  Paul  Gerhardt,  Schil- 
ler Bldg.,  for  7-story  reinforced  concrete 
warehouse  to  be  erected  in  Kingsbury 
Street  Dist. ;  cost  $140,000. 

Milwaukee,  Wis. — Plans  approved  for 
moving  picture  theater  to  .be  erected  on 
Belleview  PI.  and  Downer  Ave.  for  Neacy 
Realty  Co.;  cost,   $55,000. 

Havre,  Mont. — Plans  for  school  and 
church  for  Roman  Catholic  Church  ap- 
proved; cost  $60,000.  Rev.  P.  J.  Mahoney, 
Pastor. 

Kansas  City,  Mo. — Plans  about  com- 
pleted by  Smith,  Rea  &  Lovitt.  Finance 
Bldg.,  for  7-story  office  building  to  replace 
Ridge  Bldg.  at  908  Walnut  Street.  Cost, 
$200,000. 

Kansas  City,  Mo.— St.  Michael  R.  C. 
Church  will  erect  a  stone  edifice  at  5000 
E.    Twenty-fourth    Street    to    cost    $35,000. 

Seattle,  Wash. — See  "Hydraulic  Con- 
sti'uction   and   River  Improvement." 

Tacoma,  Wash. — Dave  Goss.  Tacoma 
Hotel,  plans  to  erect  at  9th  and  Market 
Sts.  a  6-story  fireproof  hotel;  cost,  $100,- 
000. 

Oakland,  Cal. — Directors  Southern  Pa- 
cific R.  R.  have  approved  plans  for  the 
$1,000,000  terminal  depot.  W.  Hood,  Ch. 
Engr.,  San  Francisco. 

BIDS     DESIRED. 

OIneyvllle,  R.  I. — Reported  desired 
until  July  6  by  John  F.  O'Malley,  Archt., 
75  Westminster  Street.  Providence,  for 
erecting  a  concrete  brick  and  stone 
school  for  St.  Anthony  Parish;  cost, 
$25,000. 

Cleveland,  Ohio. — Reported  desired  until 
July  22  by  Emil  Ulrich,  Archt..  1900 
Euclid  Avenue,  for  erecting  2-stor5'  and 
basement  parochial  school  for  Nativity 
Slovak  R.  C.  Church;  cost  $35,000. 

Dayton,  O.— Until  •  July  14  by  Bldg. 
Com.  (William  J.  Tancred,  Secy.)  for 
erecting  a  2-story  and  basement  lodge 
building  on  S.  Main  Street  for  Fraternal 
Order  of  Eagles.  Albert  Pretzinger  and 
Edw.  P  Musselman,  Archts.,  Reibold 
Annex. 

Detroit,  Mich. — Reported  desired  until 
July  12  by  B.  P.  O.  E.,  Lodge  No.  34, 
(Harmon  Hunt,  Chmn.  Bldg.  Com.,  Elks 
Temple),  for  erecting  3-story  and  base- 
ment club  house;  cost  reported  $250,000. 
Van  Leyen  &  Schilling  and  H.  J.  Keough, 
Archts.,   1117  Union   Trust  Bldg. 

Sesser,  III.— Until  July  15  by  Thos. 
Ogilvie.  Secy.  U.  M.  W.  of  A.,  No.  1237, 
for  erecting  2-story  lodge  building.  R.  Z. 
Gill,  Archt.,  Murphysboro. 

Superior,  Wis. — Reported  desired  until 
July  12  by  Emil  Ulrich,  705  Euclid  Bldg., 
Cleveland.  Ohio,  and  John  Bach,  Newton 
Bldg.,  Superior,  Wis..  Assoc.  Archts.,  for 
erecting  3-story  and  basement  St.  .Joseph 
Orphan  Asylum;  cost  $80,000. 

Duluth,  Minn.— Until  July  12  by  Rev.  J. 
M.  Koudelka.  628  Bay  Street,  for  erecting 
St.  Joseph  Orphan  Home. 

PRICES    AND     LETTINGS. 

ifliidica-tes  award  of  contract. 

■^Buffalo,  N.  Y. — Contract  awarded 
Chas.  Berricks  Sons  Co.,  1151  Main  St.,  for 
brick  and  terra  cotta  and  cement  club 
house  at  Elmwood  Ave.  and  Summer  St. 
for  Buffalo  Tennis  Club, 

♦  Pittsburgh,  Pa. — Contract  for  struc- 
tural steel  for  Liberty  Theater  awarded 
to  Cambria  Steel  Co.,  Johnstown. 

■A^Mount  Sterling.  Ky. — Contract  for 
erecting  loose  leaf  warehouse  (150.000  lb. 
daily  capacity),  on  Sycamore  Street,  for 
Kirkpatrick  &  Clay,  awarded  Edward  L. 
Williams. 

♦Cleveland,  Ohio — Contract  for  erecting 
Euclid-Forty-Sixth  Market  on  Euclid  Ave. 
awarded  to  F.  B.  Marks  Constr.  Co.,  and 
for  steel  work  to  Massillon  Bridge  Co. 
Cost,   $200,000. 

♦Toledo,  Ohio. — Contract  for  erecting 
storage  warehouse  for  Scheiwe  Storage 
Co..  awarded  to  Theodore  Starrett  Co.. 
Detroit,  Mich.,  at  $50,000.  M.  M.  Stop- 
helt,  Archt.,  Nasby  Bldg. 


♦Van  Wert,  Ohio. — Contract  for  erect- 
ing Y.  M.  C.  A.  Building  awarded  Ijarson- 
Danlelson  Constr.  Co.,  Laporte;  cost, 
about    $100,000. 

♦  Battle  Creek,  Mich. — Contract  awarded 
Michigan  Engr.  Co.,  Kalamazoo,  for 
erecting  concrete,  brick  and  steel  com- 
bination freight  house  and  car  barn  on 
River  Street,  for  railway  connecting 
Grand  Rapids  and  Battle  Creek;  cost, 
$100,000.     W.  G.  Fargo,  Archt.,  Jackson. 

♦Chicago,  III. — Contract  for  furnishing 
and  erecting  structural  steel  work  for 
proposed  new  freight  house  at  Polk 
Street  awarded  June  25  to  Thompson- 
Starrett  Co.,  Chicago.  R.  Trimble.  Ch. 
Engr.,  M.  of  W.,  Pennsylvania  Lines 
west  of  Pittsburgh,  Pittsburgh,  Pa. 

♦Ames,  Iowa. — Contract  for  erecting  4- 
story  hotel  awarded  W.  D.  Lewis  Co..  at 

about  $110,000. 

♦Manhattan,  Kan. — Contract  for  erect- 
ing First  Presbyterian  Church  awarded 
M.  E.  Brady,  of  Bellot.  at  about  $50,000. 

♦St.  Louis,  Mo. — Contract  for  erecting 
6-story  fireproof  steel  frame,  brick  ana 
terra  cotta  office  building  at  Bway.  and 
Locust  St.  awarded  Jas.  Stewart  &  Co., 
Inc.,  Bank  of  Commerce  Bldg.,  by  Ranier 
Realty  Co.;  cost,  $400,000.  Eames  & 
Young,  Archts.,  Wright  Bldg. 


MISCELLANEOUS 


NEW  INDUSTRIAL  PLANTS 


PROPOSED    WORK. 

Amsterdam,  N.  Y. — H.  W.  Grieme,  Am- 
sterdam, prepared  plans  for  1-story  steel 
and  brick  addition,  75  x  55  ft.,  to  plant 
of  Amsterdam  Silk  Mills. 

Brooklyn,  N.  Y.-=-Plans  being  prepared 
by  Francisco  &  Jacobus,  200  Fifth  Ave- 
nue, New  York,  for  cigarette  factory  to 
be  erected  at  Park  and  Nostrand  Ave- 
nues for  American  Tobacco  Co.;  cost 
$500,000. 

Brooklyn,  N.  Y. — American  Tobacco  Co. 
will  erect  at  Park  and  Nostrand  Aves. 
factory  costing  $750,000. 

Reading,  Pa. — Carpenter  Steel  Wks.  will 
erect   an   annealing   building,    05x175   ft.; 

cost,  $40,000. 

Laurlnburg,  N.  C.^R.  E.  Lee,  Laurln- 
burg,  reported  organizing  company  for 
purpose  of  erecting  cotton  mill,  brick  con- 
struction, equipped  with  15,000  spindles, 
electric  power,  etc. 

Cleveland,  Ohio — Permit  issued  for  addi- 
tions and  alterations  to  plant  of  Westing- 
house  Electric  &  Mfg.  Co.,  1220  W.  58th 
St.  Other  improvements  also  contem- 
plated, total  cost  $500,000. 

Detroit,  Mich. — Permit  issued  to  Albert 
Kahn,  Archt.,  Detroit,  for  5-story  rein- 
forced concrete  factory  on  Concord  Ave- 
nue and  tjie  Boulevard  for  Packard  Mo- 
tor Car  Co.;   cost  $175,000. 


BIDS     DESIRED. 

Grand  Rapids,  Mich. — Reported  desired 
until  July  12  by  Wernette-Bradfleld 
Meade,  Archts.,  Grand  Rapids,  for  erect- 
ing power  house  for  Imperial  F\irnitura 
Co. 

PRICES    AND    LETTINGS. 
iflndicates  award  of  contract. 

♦Amsterdam,  N.  Y. — Contract  awarded 
to  H.  C.  Grieme  Co..  Amsterdam,  for 
erecting  2-story.  40  x  80  ft.,  foundry  for 
Inman  Fdry.  Co. 

♦Contract  awarded  to  H.  C.  Grieme  Co., 
Amsterdam,  for  1-story.  40x90  ft.,  foun- 
dry for  Edw.  Li.  Smith  Foundry  Co. 

♦BInghamton,  N.  Y. — Contract  awarded 
to  J.  L.  Lewis,  Wall  St.,  for  erecting  2 
additional  stories  to  cigar  factory  of 
Barnes-Smith  Co. 

Contract  awarded  to  J.  L.  Lewis,  Wall 
St..  for  erecting  mill,  35  x  11  ft.,  for  Bal- 
lard Silk  Co. 

♦Buffalo,  N.  Y. — Contract  awarded  by 
Pierce-Arrow  Motor  Car  Co.  to  Aberthaw 
Constr.  Co.,  Boston,  Mass.,  for  erecting 
4-story,  200  x  400  ft.,  steel  and  reinforced 
concrete  addition  to  plant  at  Elwood  Ave. 
and  N.  Y.  Central  R.  R.  Belt  Line;  cost, 
$200,000. 

♦  Lockport,  N.  Y. — Contract  for  addition 
to  plant  of  Covert  Motor  Vehicle  Co.  at 
Grand  and  Green  Streets  awarded  Manien 
Bros.,  Rochester;  cost  $30,000. 

♦Syracuse,  N.  Y. — Contract  awarded 
to  Taylor-Hornsby  Constr.  Co.,  Post- 
Standard  Bldg.,  for  erecting  2-story  ma- 
chinery shop,  56  X  123  ft.,  on  N.  Franklin 
St.  for  Merrill  Soule  Co. 

♦  Philadelphia,  Pa. — Contract  awarded 
to  Smith  Hardican  Co.,  1608  Cherry  St., 
for  erecting  4-story  reinforced  concrete 
and  brick  factory  for  Berg  Distilling  (jo. 
Sauer  &  Hahn,  Archts.,  1112  Chestnut  St. 

♦Philadelphia,  Pa. — Contract  awarded 
Turner  Concrete  Steel  Co.,  Philadelphia, 
for  erecting  S-story  reinforced  concrete 
factory  at  Eleventh  and  Brandywine 
Streets  for  Edwin  J.  Schoettle  Mfg.  Co.; 
cost  $150,000. 


PROPOSED    WORK. 

Park  Bonds — Camden,  N.  J. — Finance 
Com.  of  City  Council  has  sold  »50.000 
bonds   for   park   improvements. 

Plant  for  Sand  Dredging,  etc. — Phila- 
delphia, Pa. — John  G.  Brown,  Wlther- 
spoon  Bldg.,  Philadelphia,  has  been  en- 
gaged to  design  and  build  plant  for 
mining,  pumping,  screening,  washing  and 
drying  of  sand  for  the  Norcross  &  Ed- 
munds  Sand  Co.   of  Philadelphia. 

BIDS     DESIRED. 

Cement,  Sand  Rock,  Etc. — New  York, 
N.  Y. — Until  July  7  by  Departments  of 
Bridges,  Docks  and  Ferries,  Public  Chari- 
ties, Water  Supply,  Gas  and  Electricity 
and  Fire  Department.  Room  1230,  Munici- 
pal Bldg.,  for  furnishing  and  delivering 
lime,  cement,  sand  rock,  fire  clay  and  Are 
brick. 

Piles  and  Lumber — New  York,  N.  Y. — 
Until  July  12  by  R.  A.  C.  Smith,  Comr. 
Docks,  for  furnishing  according  to  Con- 
tract 1460.  lumber  and  piles. 

Hydro- Electric  Plant — Spring  Hope,  N. 
C. — It  is  reported  that  Eastern  Carolina 
Light  &  Power  Co.,  Spring  Hope,  will 
construct  hydro-electric  p. ant  on  Tar 
River  near  Spring  Hope,  and  electric 
transmission  systems  to  several  towns; 
will  ultimately  develop  2000  hp.,  the  flrst 
Instalment  to  be  250  hp.  unit. 

Tank— Key  West.  Fla.— Until  July  17 
by  H.  R.  Stanford,  Ch.  Bureau  Yards 
and  Docks,  Navy  Dept.,  Washington. 
D.  C,  for  one  50,000  gal.  fuel-oil  storage 
tank   at   Naval   Station. 

Power     Plant     Machinery — Greencastle, 

Ind.— Until  July  21  by  Bd.  Trus.  Indiana 
State  Farm,  for  machinery  and  equipment 
for  power  plant,  advertised  in  Engineering 
Record.  C.  E.  Talkington,  Supt.  Indiana 
State  Farm. 

Facing  Bricks  and  Timber — Chicago, 
III. — Until  July  7  by  W.  R.  Moorehouse, 
Comr.  Pub.  Wks.  for  furnishing  and  de- 
livering f.o.b.  cars  city's  side  track  at 
Marshall  Boule.  Municipal  Plant.  180,000 
wire  cut  vitr.  brick,  also  same  time  and 
place  for  64.2  M  ft.  creosoted  yellow  pine 
and  6.5  M  ft.  creosoted  piank  for  Western 
and  Dlversey   Bridges. 

Dumb  Walters — Springfield,  III. — Re- 
ported desired  until  July  12  by  Bd.  Ad- 
ministration Capitol  (Fl-ank  D.  Whipp. 
Fiscal  Superv.)  for  furnishing  and  install- 
ing automatic  push  button  election  dumb 
waiters  in  administration  buildings  at 
Alson  State  Hospital  Upper  Alton,  State 
Colony  for  Epileptics.  Dixon,  and  Chi- 
cago State  Hospital,  Dunning.  James  B. 
Dibelka,  State  Archt.,  130  N.  Fifth  Street, 
Chicago. 

Dam — Duluth,  Minn. — Reported  desired 
until  July  6  by  Co.  Comrs.  Duluth,  for 
constructing  dam  at  Vermilion  Falls. 

Subway — Kansas  City,  Mo. — Until  July 
7  by  Allen  C.  Southern,  Co.  Surv.  and 
Highway  Engr.,  for  constructing  ap- 
proaches to  subway  at  separation  of 
grades  on  Blue  Ave.  and  Missouri  Pacific 
Ry.  tracks,  about  2%  miles  east  of  cor- 
porate limits  of  city.  Work  includes 
33.000  cu.  yds.  earth  excav.,  35,000  equiv. 
yds.  overhaul,  950  cu.  yds.  reinforced 
concrete  retaining  wall,  8880  sq.  yds.  as- 
phaltic  macadam  pavt.,  etc. 

Lumber — Galveston.  Tex.— Until  July  7 
by  Lighthouse  Inspector.  New  Orleans, 
La.,  for  funishing  long  leaf  yellow  pine 
lumber  delivered  at  Galveston. 

Cement — Santa  Ana,  Cal. — Reported  de- 
sired until  July  7  by  Bd.  Superv.  for 
furnishing  between  50,000  and  80,000 
barrels  Portland  cement  f.o.b.  cars  at 
place  of  manufacture  at  rate  of  190  to 
500    barrels    daily. 

Lumber,  Etc. — Panama.— Until  July  9 
by  Major  F.  C.  Boggs,  Corps  Engrs..  U. 
S.  A.,  General  Purchasing  Officer.  The 
Panama  Canal,  Washington.  D  C  for 
furnishing  according  to  Circular  941— 
maple  and  mahogany  lumber,  pig  iron, 
etc. 

Galvanized  Steel,  Cypress  Lumber,  etc. 
—Panama.— Until  July  16  by  MaJ.  F.  C 
Boggs,  Corps  Engrs.,  U.  S.  A.,  General 
Purchasing  Officer,  The  Panama  Canal 
Washington,  D.  C,  for  furnishing  accord- 
ing to  Circular  943,  galvanized  steel, 
cypress   lumber,   etc. 

PRICES    AND    LETTINGS. 
itindicates  award  of  contract. 

♦Swimming  Pool — Philadelphia,  Pa. — 
Contracts  awarded  by  Board  of  Recrea^ 
tion.  City  Hall,  for  building  swimming 
and  wading  pool  at  Waterview  Recrea- 
tion Park  as  follows  (bids  opened  June 
17):  Building,  F.  W.  Van  Loon.  $87,971- 
plumbing.  Powers  &  Magee,  $5,846;  heat- 
ing. Bulman  Bros.,  $4,267;  electrical 
work.  Walker  &  Kepler,  $2,705.  Con- 
tractors   all    of    Philadelphia. 

♦Conduit  —  Boston,  Mass.  —  Contract 
awarded  by  Bd.  Pub.  Wks.  (Patrick 
O'Hearn,  Comr.)  for  constructing  Mat- 
tapan  Brook  conduit  in  Delhi  St.,  Dor- 
chester, to  West  Roxbury  Trap  Rock  Co.. 
Grave  and  Centre  Sts.,  West  Roxburv 
at    $24,428.  '' 
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Proposals 

For  Profioaals  Adv«rtlMd,  ■••  Page* 
M.  58  and  M. 


WATERWORKS. 


SeaBnc. 
Record. 


Btda 
Cloao. 


See  Ens. 
Recora 


Jul)- 
July 
July 


BRIDGES. 

C.  Orange.  CaL  J""-  }J 

».  Hank'nBon.  N.  D Jun.  1» 

Wa»h Jun 


t.  Colfax 


IS 


J"!y  «;  ?»» J?**- c*"^  -i?^ '.US:  oS 


July 
July 
July 
July 
July 
July 


«.  L^wlaburg.   W.  Va Jun.  26 

«.  Milton:  Va Jun-  « 

(.  Lajunta.    Colo Jun.  26 

(.  Frankfort.   Ky Jun.  26 

».  NorwaU.  O ....Jun.  26 

«.  Indiana  J"?    26 


July 
July 
July 


July 
July 


July 
July 


Joiy 


July 
July 
July 
juiy 


Bid* 
Cloaa. 
July    (.  Waterworks.   Thief  River 

Falla.  Minn Jun.  it 

C  Water     Worka,      Powea  ^ 

Wyo.    Jun.  U 

t.  FUur    Ptant.    Cheyenne, 

Wyo July    S 

C  Reaenrolr.    Etc    Ouelph. 

Onu   July    t 

July    «.  Pti>e.  Benryn.  Ill July    » 

July    C.  Esamlnatlon    of    Supply. 

Albany.  N.  T July    » 

(.  HumptiiK  Station.   Pensa- 

cola.   Fla July    1 

*.  Rack,  shutters,  etc..  Con- 
tract    1«.     New     Tork. 

N.  T Jun.  1* 

Adv.  Jtin.  1».  2«. 
7.  Contract   140.   New   Tork. 

N    Y Jun.  2C 

7.  Reservoir    and    Filtration 

Plant.  Port  Henry.  N.  Y.  Jun.  1« 
Adv.  Jun.  ZC 

._-,     7.  System.  Canova.  8.  D Jun.  I* 

July    7.  water   Works.    MaryvlUe. 

Tenn July    S 

July     7.  Mains.  Phoenix.  Arlx.    . . .  July     3 

July     t.  Pipe.   Covlnrton,    Ky Jun.  It 

July     f    Generator  Equipment. 

Chlcaco.    IIL    Jun.  2( 

t.  System,  Liowden.  Iowa...  July  3 
S.  Mains.  Fond  du  Lac  Wis.  July  3 
S.  Boilers.  Etc.  Chicago.  lU.  July  S 
>.  Standpipe.    San    Juan. 

P    R.  Jun  It 

July    t.  Water     Wks.     Extension. 

Illon.   N.   y July    S 

Adv.  July  I. 
July    t.  Boiler    Feed    Pumps    and 

Steel.  Chicago.  Ill July     I 

July    t.  Boilers.   St.    Louis.    Mo. . .  July     I 
July  IX.  Improvem  e  n  t  s,  Coving- 
ton. Va.   Jtin.  It 

Adv.  Jun.  It.  U. 
July  ir  Turbines.  Kyde.  New 

South  Wales   Jun.  It 

July  It.  Pump,  Sallsburg.  Pa.    ...  Jun.  26 
July  11  Mains.    Etc..    New    Tork. 

N.  y July    S 

July  It.  Improv.     Pump.     Station, 

Brooklyn.  N.  T July    I 

July  It.  Improvement.    Beaumont. 

Tea.    Jun.  M 

July  It.  Pumps.   Baltimore,  Md...  July    S 
Adv.  July  3. 

July  U.  System.   Clayton,   Del July    3 

Adv.  July  3. 
Jaly  It.  Water      Works,      Hilton. 

N.  T July    3 

Adv.  July  3. 

inly  1*.  Wen.  \1dla.  lU.   July     3 

Adv.  July  3. 
July  It.  Water    Wks.,    Totowa. 

N.  J July    3 

July  1>.  Pips.  Washlngtan,  D.  C.  July    3 
July  tt.  araimm.  West  Lrnn,  Ore.^uly    i 

July  XL  PWHtMislte.  la imHy    3 

Adw.  July  3. 
Joly  tM.  llMMToli.       Btnghamton. 

N.  T July    3 

Adv.  July  3. 


SEWERAGE     AND     SEWAGE 
DISPOSAL. 

Mr    •.  am'.  Wta Jun.  M 

Jolr    «.  PnOuU.   Me.    Jun.  Z« 

July    «.  Um  AMBlas,  Cal July    3 

jmy    cm.  Paol.  Minn July    3 

J«|y    4.  Alameda.  CaL  July    3 

July    t  Takoma  Park.   Md July    3 

July    «.  Berwyn.   la    July     3 

J"\j    «.  Port   Aug*)'*.    Waak July    3 

Mtr    C  Portland,  Me. July    3 

Joly    7.  BMt  SI.   LaaK  n Jun.  M 

Ariy    ?.  Ci—lsait.  O Jim.  3* 

M&f.  Jun.   Z(.  July  3. 
July    7.  Oraod  lsiau<>,.^J(ab...^...  July    3 
July    T.  Washlngtor     n.CT... July    3 

Adv.  July  3. 

.»olv    7.  iv.tt.    Kon J»ly    J 

July    7.  BoMon.  Maaa.  July    3 

J|dy    I.  ChMavo.  in July    3 

Adv.  July  3. 

JaJy    t.  New  Tork    N    Y July     3 

July    t.  SanlKMTi.    lown    July    3 

July    t.  CfaMliinati.  Ohio  .,.Jdly    3 

July    I.  Choteau.   MfM.    July    3 

July  12.  Avalsa.  K.  J^  ..........  Jun.  Zt 

Adv.  Jun.  ».  July  I 
July  12.  Peorto.   ID.    Jan.  2t 

Adv.  Jun.  2«.  July  3. 

July  IX.  Rvracuse.    N     T Jon,  t* 

July  12.  Moscow,   Idaho  .....July    3 

July  12.  fic«-r<>.  111 July     3 

July  15.  Clyde,   Kan. July    3 

July  IS.  Clayton.  D«L   ..  July    Z 

Adv.  July  *. 

July  tt.  Brazil,  lod July    3 

July  Z*.  Eveteth.  Minn Jtily    3 

July  M.  Marwood.  N.  J ;..  July    3 

Adv.  July  3. 
Aug.    3.  Padocah.   Ky July    3 

Adv.  A  us.  3. 


July    •.  Wauseon.  Ohio  July 

July    6.  Hajiford.   CaL July 

July    «.  RalneJle,    W.    Va J u  y 

July     6.  Pawnee.    Okla.    July 

July     6.  Gu>ton,   Ga July 

July    6.  Bloomington.  Ind July 

July    «.  Logansport.    Ind July 

July    «.  Drayton.  N.  D July 

July    6.  Belvldere,    N.    J July 

July    6.  Troy.    Ill July 

July    6.  HuiitinKton,    W.    Va July  .„ 

July    7.  Washington    Jun.  19 

July     I.  Canton.   O Jun.  19 

July     7.  Kansas  City,   Mo July    3 

July    7.  Illinois July    3 

July    7.  Gold    Beach,   Ore July    a 

July     7.  Olathe,   Kan July    3 

July    7.  A8hb>Tille,   Ind July    3 

July    8.  Bismarck.  N.  D Jun.  26 

July    8.  Jamestown,    N.   D Jun.  26 

July    8.  Sprinefleld,    Mass Jun.  26 

.Adv.  Jun.  26. 

ju.y    8.  Philadelphia.  Pa Jun.  26 

Adv.  Jun.  26. 

July    8.  Beloit.  Kan July    3 

July    8.  Ironton.    Ohio    July    3 

July    8.  San  Luis  Obispo.  Cal July    3 

July     8.  Osborne,  Kan July    3 

July    8.  Coquille.  Ore ...July    3 

July    8.  Wfst   Brook.   Minn July    3 

July     S.Cincinnati    O Jun.  19 

July    9.  Lansing.    Mich Jun.  26 

July    S.Baker,    Ore July     3 

July     S.  Boston.   Mass July    3 

July  11.  St.  Charles  d«  BellechaBse, 

Que July    3 

July  12.  Lebanon.    O Jun.  19 

Adv.  Jun.  26. 

July  12.  Hartland.    Minn Jun.  26 

July  12.  .Seattle.    Wash.    Jun.  26 

July  12.  North  Timlskamlng.  Que.  Jun.  26 

July  12.  Doylestown,    Pa July    3 

July  12.  Montgomery,  Ala .luly    3 

July  12.  New  Brunswick,  N.  J July    3 

July  12.  Austin,   Minn July    3 

July  12.  Aitkin.    Minn July    3 

July  12.  Waseca.    Minn July     3 

July  12.  Faribault.   Minn July    3 

July  13.  Arlington,    Neb July    3 

July  12.  Freehold.   N.    J July     3 

July  12.  San   Jos«,    Cal July'  3 

July  12.  Kansas  City,  Mo July     3 

July  1.1.  Wllliston.    N.    D Jun.  26 

July  1«.  Easton.    Pa,    July    3 

July  16.  Pittsburgh.    Pa July     3 

July  19.  Portsmouth.   Ohio    .luIy     3 

July  20.  Watertown.   S.  C July    3 

July  20.  Seattle.    Wash July    3 

July  21.  Mlnctto,  N.   Y July     3 

July  21.  Hardin,  Mont July    3 

July  23.  Seattle.    Wash Jun.  19 

Adv.  Jun.  19  to  July  3. 

July  24.  Moorefleld.  Ont    July    3 

July  24.  Newark,   Ohio    July    3 

July  25.  Holton,  Kan July    3 

PAVING     AND     ROADS. 

July    <C  Mansfield.    La Jun.  12 

Adv.  June  12. 

July    6.  Hopkins.    Minn.    Jun.  19 

July     6.  Lockland,   O Jun.  19 

July    6.  Trenton,   Ga lun.  19 

July    S.  Coraicanna,  Tex.    Jun,  26 

July    6.  Cathlamet,    Wash Jun.  26 

July    (.  Seattle.  Wash Jun.  26 

July    (.  Kearney,    Neb Jun.  26 

July    «.  Niagara   Falls,  N.   Y Jun.  26 

July    6.  Wenatchee,  Wash Jun.  26 

July    6.  Indiana   Jun.  26 

July    6.  Davenport,   Iowa    July    3 

July    6.  Pinellas   Park,    Fla July    3 

July     6.  Crystal   Springs,   Miss July    3 

July    6.  California   July     3 

July    t.  Upper  Marlboro,  Md July    3 

July    «.  Peoria.  lU.  July    3 

July    S.Albany,    N.    T July    3 

July    6.  Franklin,  Pa, July    3 

Jub"     6.  Summllt,    N.    J.  ............  July     3 

Adv    July  3. 

Jit'-    '   '■ Illy.  Wash.''..... .  July    3 

J  Pa... July    3 

J:.  'irh.   ..............  July    3 

itiiy  N.J July     3 

July    I.  Minn.' July    3 

July     <■  iilphur     Springs, 

.'ri'jrit ;,..July    3 

XMly    (.Niagara   Falls.   N.   T. July    3 

July    6.  Boston.    Mass July    3 

July'    7.  Albany.    N.    T Jun.  U 

Adv.    Jun.    19    to  July   3. 

July    7.  Mt.  Vernon.  Wash Jun.  26 

Jl*ly    7.  Cumberland.  Md July    3 

July    7.  Grand    Island,   Neb July    3 

July    7.  I.,oraln,  Ohio Jiily    3 

July    7.  Bakersfleld,  Cal July    3 

July     7.  Chicago.  Ill July     3 

July     7.  Manhattan   Beach,  Cal...  July    3 

July    7.  Philadelphia,  Pa,    July     3 

July     I.  PitUburgh,    Pa Jun.  26 

July    8.  Indiana  Jun.  26 

July    8.  Clearwater.  Fla Jun.  26 

July     8.  Canton,    Miss July     3 

July    «.  Long   Island    City,    L.    I., 

N.  T July     3 

July    9.  Cincinnati.  O Jun.  It 

July    t.  Chattaniotra,   Tenn Jun.  24 

A'T-      -.        ^r,. 

»•  M.'  July 

t.  Cfri'  >hio    July 

t.  Cohops,  .N.  y. 


Rids  See  Eng. 

CTose.  Record. 

J  ulv  12.  Ravenna,   Ohio    Ju[y    3 

July  12.  Lakewood,  Ohio   July     ^ 

July  12.  ■VS'auchula.    Fla July     i 

July  12.  Newark,   Ohio    Ju  y     ;j 

July  12.  Cincinnati,    Ohio    July    i 

July  12.  Redwood  City,  Cal July     i 

July  IS.  Alabama    •■•■•■•• Jun-  l» 

July  13.  Chestertown,    Md Jun.  ^b 

July  13.  Albany,    N.    Y Jun.  26 

Adv.  Jun.  26,  July  3.  ,  ,       „ 

Julv  13.  Kaufman,  Tex July     i 

July  13.  Danville,  Ky July     i 

July  13.  Virginia,    Minn July     3 

July  14.  Youngstown,  O Jun.  Z6 

July  14.  Long   View,    Tex July     3 

July  15.  Albany.    N.    Y Jun.  26 

Adv.  Jun.  26,  July  3. 

Julv  15.  Newark,   N.   J July    3 

Julv  15.  Mansfield,   Ohio    July    3 

July  15.  Clarion,   Pa July     3 

Adv.  July  3. 
July  15^  San   Antonio,    Tex July     3 

Adv.  July  3.  T  ,       -> 

July  15.  Wllliston,    N.    D July    3 

Adv.   July   3.  T   ,       o 

July  16.  Hackensack,   N.  J Ju  y     i 

July  19.  Washington    July     i 

July  20.  Oelweln.   la Jun.  18 

July  20.  Huntington,  W.   Va July     3 

July  20.  Seattle.    Wash July    3 

July  22.  Boonevllle,  N.  Y July     3 

Adv.  July  3. 

Julv  24.  Spencer.    la Jun.  26 

Julv  25.  Tiffin,   O Jun.  26 


Bids 
Close, 


See  Eng. 
Record. 


July  27.  New  Orleans,  La. 
Aug.    2.  Fort   Scott,    Kan. 


July 
July 


HYDRAULIC     CONSTRUCTION 
AND  RIVER  IMPROVEMENTS, 


July 

July 
July 

July 


July 
July 

July 


July 
July 
July 


.Tuly 


3 
3 

3 

July  10.  Jackson,   N.   C...,,.'. July    3 

July  12.  Washington    , .Ttin.  U 

July  12.  Moscow,    Idaho.    Jun.  24 

.Inly  12.  Seattle.    Wash Jun.  26 

July  12.  TIffln,  Ohio July    3 


6.  Irrigation    Work,     Con- 

conully.   Wash July     3 

6.  Canal.    Elkton,    Fla July     3 

7.  Drainage      Work,      West 
Lake.  La.    Jun.  26 

7.  Irrigation     Work,      Babb, 
Mont July    3 

July    8.  Riprap.   Philadelphia,    Pa.  Jun.  19 
Adv.  Jun.  19  to  July  3. 

8.  Ditch,    Monticello,    Ind...  July     3 

9.  Drainage    Work,    Selmer, 
Tenn Jun.  26 

9.  Wall,  Kenosha.  Wis July     3 

July  12.  Repairs  to  wharves,  Port- 
land, Ore Jun.  19 

Adv.  Jun.  19,  26. 
July  12.  Dredging,        Philadelphia, 

Pa Jun.  19 

July  12.  Irrigation     Work,     Grand 

Junction,  Colo Jun.  19 

Adv.  Jun.  19. 

July  12.  Shed,  Panama  Jun.  19 

July  12.  Repair  wharves,  Portland, 

Ore Jun.  1 9 

Adv.  Jun.  19  to  July  3. 
July  12.  Retaining    Wall,     Colum- 
bus,   Ohio    July     3 

Adv.  July  3. 
July  12.  Levee,   Vicksburg,   Miss..  July     3 
July  12.  L«vee     Work,     East     St. 

Louis,    111 July     3 

July  12.  Sluice    Gates    for    Looks, 

Seattle,   Wash July    3 

July  12.  I.«vee  Work.  Alton,  111...  July  3 
July  12.  Dredging,  Brooklyn,  N.  Y.  July  3 
July  13.  Steel     Doors     on     Pier, 

Panama    .Tun.  26 

Adv.  Jun.  26. 
July  14.  Bulkhead,  Cleveland,  Ohio  July     3 
July  14.  Riprap.   Tompkinsville, 

N.  Y July     3 

July  15.  Timber    Wharf,    Charles- 
ton, S.  C Jun,  19 

July  15,  Irrigation  Work,   Goshen, 

Utah    Jun.  19 

July  16.  Dredging,    New    York, 

N.    Y Jun.  19 

Adv.  Jun.  19  to  July  3. 
July.  It.  Steel  Gates,  Wilmington, 

N.  C Jun.  19 

Adv.  Jun.  19  to  July  3. 
July  20.  Irrigation    Work.    Wash- 
ington,   D.    C .Tuly    3 

Adv.  July  3. 
July  21.  Ditch  Improvement, 

Canton,  Ohio  July     3 

July  2L  Pumping     Plant,     Etc., 

Qulncy,  111 July     3 

Ady.  July  3. 
July  30.  Irrigation     Work,     Great 

Falls.  Mont July    3 

July  30.  Dredging,     Port    Chester, 

•  N.  Y .;.  J^ly    3 

Adv.  July  3.  •  'W-' 

July. 30.  Breakwater.    Conneaut,'    - 

Ohio ...July    3 

Adv,  July  3. 
July  31,  Dredging,    Pearl    Harbofr, 

Hawaii    ,.;...-.  Jun.  19 

Aug.  24.  Dredger,    Adelaide.    Aus- 

tralla     ...Jun.  19 

July  24.  Dredging,        Jacksonville, 

Pla Jun.  26 

Adv.  Jun,  19  to  July  3. 
Aug,  15.  Dredge    Work,     Rosseau, 

Minn Jun.  26 

State    Canal    Work,    Me- 

chanicsville,    N.    T... ...  Jun.  19 

Adv.  Jun,  19,  26. 

PUBLIC    BUILDINGS    AND 

SCHOOLS. 

July  5.  Mountain    Home,     Idaho.  Jun.  26 
Adv.  Jun.  26,  July  3. 

July  «.  Savannah,   Oa Jun    12 

July  6.  Douglas,    Wyo Jun.  19 

July  6.  Cherokee,    la Jun,  19 

July  6.  Hamden,  O Jun    26 

July  «.  Bloomfleld,  Neb Jun    26 

July  6.  Hardin,  Mont ...Jun    28 

July  6.  Barlow,  Ohio   July    3 

July  6.  Bardwell,  Ky July    3 

July  6,  Grand  Forks,  N,  D July    S 

July  6.  Bloomfleld,    Neb.    .,  Julv     3 

July  6.  St.   Paul,  Minn !  July    3 

July  6.  St.   Marys,  Ohio July    a 


July     6.  Seward.    Neb July    3 

July     7.  San  Francisco.  Cal Jun.     6 

July     6.  Duncan,    Ariz July    3 

July     7,  Brandywine,   Md Jun,  19 

July    7.  Indianapolis.    Ind Jun.  19 

July     7.  Kellcnon,    la Jun.  19 

July     7.  Chlco,   Cal Jun.  19 

July     7.  Jackson,    Miss Jun.  26 

July     7.  Woodward,  la Jun,  26 

July    7.  Allentown,    Pa Jun,  26 

July    7,  Delhi,    N,    Y Jun,  26 

July    7.  Raymond,  Wash July     3 

July     7.  Orchard  Park,  N.  Y July     3 

July    7.  Newark,    N,   J July     3 

July     7.  Wariensburg,    Mo July     3 

July     8.  Des  Moines,  la Jun.     6 

July     8.  Fultonham,    O lun,  19 

July     8,  Canton.    O Jun,  26 

July     8,  May  wood,    111 July    3 

July     8,  Detroit,  Mich July     3 

July     8.  Newport,  Wash July    3 

July     8.  Newport,   R.   I July    3 

July     8.  Los    Angeles,    Cal July    3 

July     9.  Cleveland,    O Jun.  19 

July     9.  Beardstown,     111 Jun.     6 

July     9.  Torrington,    Wyo Jun.  19 

July     9.  Tompkinsville,    N.    Y Jun.  26 

July     9,  Ottawa,   Ont Jun.  26 

July     9.  Buffalo,    N.    T July     3 

July     9.  Philadelphia.   Pa July    3 

July     9.  Ottawa,   Ont July    3 

July  10,  Swanton,  O Jun.  19 

July  10.  The  Pas,   Man July    3 

July  10.  Columbiana,    Ohio    July    3 

July  12,  Wanamle.   Pa Jun.  26 

July  12.  Springfield,   Mass July    3 

July  12.  Chamberlain,    S.    D July    3 

July  12.  New  York,  N.  Y July    3 

July  12.  Hyde  Park,  Cal July    3 

July  12.  Wilmington,  Del July     3 

July  13.  Washington,  D.  C May  22 

July  13.  Utica.    N,    T July    3 

July  14,  Galveston,    Tex Jun.  19 

July  14.  Fulton,   Minn July     3 

July  14.  Tavor,    N,    D July     3 

July  15.  Minneapolis,  Minn Jun.  26 

July  15.  Harrisburg,   Pa July     3 

Adv.  July  3. 

July  15.  Metz,    Ind .Tuly    3 

July  15.  Lisbon,    Ohio    July    3 

July  15.  Custer,    S,    D July    3 

July  15,  Hamilton,    Ohio    July    3 

July  17,  Washington,  D,  C Jun,  28 

July  17,  Freedom,    Ohio    July    3 

July  19,  Hilliard,    Ohio    July    3 

July  19.  Detroit,    Minn July     3 

July  2U.  Indianapolis,    Ind Jun.  12 

July  20.  Watertown,    S,    D July     3 

July  21.  New  Orleans,  La Jun.  19 

Adv,  Jun.   19  to  July  3. 

July  21.  Roland,  Iowa  July     3 

July  21.  Salem,    Ore July     3 

July  22.  Cleveland,    Ohio    July    3 

July  23.  Port  Hancock,   N.  J July     3 

July  24.  San   Diego,   Cal Jun.  26 

July  24.  Lowell.    Ohio    .Tuly     3 

July  24.  Payetteville,   Ohio    July     3 

July  26.  Webb  City,  Mo Jun.  19 

July  27.  Weston,   W.    Va July     3 

Adv.  July  3. 
July  27.  New  Bloomington,  Ohio..  July     3 

July  27.  Albany,    N.    Y July    3 

Adv.   July   3. 

July  28.  Jersey   City,   N.   J July     3 

July  29.  Quitman,    Ga Jun.  26 

July  30.  Albion,    Mich Jun.  26 

July  31.  Guantanamo,  Cuba  July    3 

July  31.  Muncie,    Ind July     3 

Aug.    I.Seattle,     Wash Jun.     6 

Aug.    2,  Fort  Atkinson,   Wis July     3 

Aug.    2.  Washington.     D.    C, .,>...  July    3 
Adv.  July  3.  ' 

Aug.  16.  Baltimore,   Md Jun.  26 

Adv.  Jun.  26  to  July  3. 


PRIVATE     BUILDINGS. 

July     6.  Olneyville,    R.    I July     3 

July  10.  Minot,  N.  D Jun.  19 

July  12.  Emporia,   Kan Jun.  26 

July  12.  Marceiine,    Mo Jun.  26 

July  12.  superior,    Wis.    : July    3 

July  12.  Detroit,    Mich July    3 

July  12.  Duluth,   Minn.    . July    3 

July  14.  Dayton,  Ohio  ..July    3 

July  15.   Vancouver,    B.   C Jun.  12 

July  15.  Sesser,    III ..July    3 

MISCELLANEOUS. 

Jiily'G,  Dam,   DuIutliC  Minn July    3 

July    7,  Laundry  ecfli^ment.  Son- 
yea,   N.    Y:.  .;..... Jun.  19 

Adv.  Jun.  19,  26. 
July     7.  Cement','  Sand'Ttofck,  Etc., 

New   Ylil>k,    N,  ,V.C July     3 

July    7    Subway,.  iSinsaSCItyy  Mo,  July     3 
July     7.  Facing  Jiri«k  and,.Tjmber, 

Chicago.T.-JClJr' ; .,,!,, ■,';.T^.-:.  July     3 
July    7.  Lumber,'  GaTiteSton, .  Tbir-tBly     3 
July     7.  Cement.   sSn'(a  .Ana,   C^.:J;i5iy.  3 
July    9.  El,   Rys,,   Bf-ftOklyn,   N,  ■t;-Ju6..,26 
Adv,  Jun.   2B,  July  3,  ••'  '  . 

July     9.  Lumber,'  ISto.;  'Panama, ,  Jun,  26 
July    9.  Lumber,  Panama  ;.......  July    3 

July  10.  Sprinkling    System,  i  Bos- 
ton, Mass Jun.  26 

July  12.  Tunnel,  Pittsburgh, •  Pa. . .  Jun.     5 

Adv.  .Tun.  5  to  July  3. 
July  12.  Dumb    Waiter,  ,  Spring- 
field, 111 July    3 

July  12.  Piles    and    Lumber,    New 

York,  N.  Y July    3 

July  14.  Elevators,  Baltimore,  Md.  Jun.  26 
July  15.  Uft,  Washington,  D,  C.  Jun.  26 

July  16.  Steel.    Etc..    Panama July     3 

July  16.  El.    Rys.    Rails,    Brooklyn, 

N.  Y July    3 

July  17.  Tank,    Key   West,   Fla July     3 

July  21.  Elevator,  Port  Townsend, 

Wash Jun.  21 

July  21.  Power    Plant    Machinery, 

Greencastle    Ind July     3 

Adv,  July  3. 
July  31.  Timber.    Detroit,    Mich,,.  Jun,  21 

Adv,  Jun,  26, 
Aug.  16.  Towing  Locomotives,  etc, 

Panama Jun.  24 


New  Construction  Activities 


The  steady  improvement  in  the  steel  trade 
during  the  past  week  has  strengthened  the 
opinion  that  the  outlook  is  more  encouraging. 
A  decline  in  the  price  of  the  common  stock  of 
the  United  States  Steel  Corporation  induced 
the  belief  that  hard-pressed  foreign  share 
holders  could  not  afford  to  wait  to  realize  on 
the  improved  conditions  and  caused  no  uneasi- 
ness. The  mills  in  the  Pittsburgh  district 
operated  at  80  per  cent  capacity  during  the 
past  month,  which  was  marked  by  more  rapid 
progress  toward  the  restoring  of  normal  con- 
ditions than  any  previous  month  this  year. 
The  pig  iron  business  seems  to  continue  to 
drag,  but  pig  iron  producers  still  maintain 
confidence  in  the  outlook.  The  business  during 
the  past  week  consisted  mainly  of  small  lots 
of  from  2,000  to  5,000  tons,  though  one  order, 
at  least,  was  for  as  much  as  10,000  tons.  Rail- 
road earnings  were  more  satisfactory. 

Buildings 

Private  building  work  continued  very  slow 
during  the  past  week,  though  657  permits  to 
a  value  of  $631,045  were  issued  in  Seattle, 
Wash.,  one  for  a  fireproof  structure  to  cost 
about  $200,000,  three  for  semi-fireproof  struc- 
tures aggregating  $34,500  and  273  for  frame 
structures  aggregating  $308,790.  Plans  are 
being  prepared  for  a  four-story  reinforced 
concrete  administration  building  and  other 
buildings  for  the  Los  Angeles  County  Hospital 
at  San  Bernardino,  Cal.,  to  cost  about  $150,- 
000.  Preliminary  plans  have  been  prepared 
for  a  two-story  brick  and  concrete  school  in 
Los  Angeles  to  cost  $100,000.  A  ten-story  re- 
inforced concrete  and  brick  building  also  to 
cost  $100,000  is  being  planned  at  Atlanta,  Ga. 
A  $200,000  group  of  buildings  of  granite,  lime- 
stone, brick,  reinforced  concrete  and  steel  are 
to  be  erected  at  Willoughby,  Ohio.  Contract 
for  building  a  $100,000  church  is  to  be  let  soon 
at  Wheeling,  W.  Va.  The  lowest  bid  for  erect- 
ing a  brick  school  at  Washington,  D.  C,  was 
$261,000.  The  State  Board  of  Education  of 
Iowa  expects  to  erect  several  buildings  cost- 
ing from  $20,000  up  to  $175,000  as  soon  as 
possible.  $178,500  was  the  lowest  bid  received 
for  the  erection  of  an  administration  building 
and  four  cottages  at  the  State  Industrial  Home 
for  Women  at  Muncie,  Pa.  Plans  are  about 
completed  for  a  City  Hall  to  be  constructed 
of  brick  and  stone  at  a  cost  of  $100,000  at 
Little  Falls,  N.  Y.  The  erection  of  a  $200,000 
court  house  has  been  authorized  at  Boone, 
Iowa,  and  plans  are  being  prepared  for  a 
4-story  warehouse  to  cost  $200,000  at  Houston, 
Texas.  The  citizens  of  Gastonia,  N.  C,  voted 
$100,000    in    bonds    for    city    schools.     Three 


buildings  are  to  be  erected,  one  of  which  is 
now  under  construction.  Plans  are  being  pre- 
pared for  a  factory  to  cost  $200,000  at  San 
Francisco.  Improvements  are  contemplated  to 
a  sanitarium  at  Dallas,  Texas,  to  cost  $400,000. 
It  is  reported  that  the  Oregon-Washington 
Railway  &  Navigation  Company,  of  Portland, 
will  soon  ask  for  bids  for  erecting  terminal 
buildings  at  The  Dalles  and  Private  Rock 
junction  to  cost  $400,000.  A  contract  for  a 
$111,750  high  school  annex  has  been  awarded 
at  Butte,  Mont. 

Bridges  and  Roads 

The  county  commissioners  at  Dedham,  Mass., 
are  contemplating  the  erection  of  a  bridge 
over  Charles  River  to  cost  about  $75,000.  In 
general,  about  the  same  amount  of  bridge 
work  is  being  called  for  as  in  the  past  few 
weeks,  though  the  jobs  are  generally  of  small 
magnitude.  No  large  paving  jobs  are  in  evi- 
dence in  the  Eastern  States,  but  plans  have 
been  prepared  in  Seattle,  Wash.,  for  pave- 
ments to  cost  over  $300,000.  Bids  for  about 
9700  square  yards  of  bituminous  concrete  pav- 
ing are  being  asked  for  in  the  Borough  of  the 
Bronx,  New  York  City,  and  bids  are  desired 
for  about  five  miles  of  highways  in  various 
counties  of  New  York  State.  The  City  of 
Philadelphia  will  receive  bids  until  July  13 
for  paving  to  the  amount  of  several  hundred 
thousand  dollars.  It  is  reported  that  bids  are 
desired  in  Xenia,  O^'io,  *or  about  17,200  square 
yards  of  wood  block,  brick,  sheet  asphalt,  as- 
phaltic  concrete,  waterbound  and  tarbound  ma- 
cadam pavements.  Contracts  have  been  awarded 
in  Columbus,  Ohio,  for  paving  amounting  to 
almost  $300,000.  Bonds  for  $100,000  for  high- 
way improvements  will  be  sold  in  August  at 
Johnstown,  Pa.  Bids  are  desired  until  July 
14  for  24,635  square  yards  of  asphalt  paving 
in  the  Borough  of  Brooklyn,  New  York  City. 

Waterworks  and  Sewers 

Bids  will  be  received  until  Aug.  1  by  the 
city  clerk  at  Ottawa,  Ont.,  for  constructing 
an  overland  pipe  line  system  to  cost  about 
$460,000,  including  high  lift  pumps  and  mo- 
tors, transformers,  switches  and  equipment. 
The  citizens  of  Clarksdale,  Miss.,  voted 
$150,000  in  bonds  for  water  and  sewer 
extension,  school  buildings  and  City  Hall. 
Plans  are  being  prepared  for  waterworks  sys- 
tem at  Watervliet,  N.  Y.,  to  cost  about 
$650,000.  City  Council  at  Coshocton,  Ohio, 
passed  an  ordinance  providing  for  an  issue 
of  bonds  for  the  construction  of  a  3,000,000- 
gal.  reservoir.  The  City  Council  at  Cincin- 
nati is  considering  bond  ordinance,  for  $210,000 


to  be  used  for  erecting  water  tanks.  Bonds 
will  be  sold  by  Verdun,  Quebec,  for  $400,000 
for  improvements,  including  waterworks,  pav- 
ing, roads,  sidewalks  and  public  markets. 
Bonds  were  sold  at  Ocala,  Fla.,  for  $150,000 
to  be  used  for  waterworks  and  sewerage  im- 
provement. Bids  will  be  received  by  Lang- 
horne.  Pa.,  for  a  filter  plant  of  about  300,000 
gallons  daily  capacity.  Bids  are  desired  by 
Gallitzin,  Pa.,  for  the  construction  of  a  storage 
reservoir.  A  $500,000  trunk  intersecting 
sewer  has  been  authorized  at  Philadelphia. 
Construction  of  a  storm  water  sewer  to  cost 
about  $100,000  has  been  approved  at  Balti- 
more. Bids  are  desired  for  constructing 
sewers  in  various  streets  in  the  Borough  of  the 
Bronx,  New  York  City,  until  July  15.  Bids 
were  opened  in  Indianapolis  for  an  $80,000 
sewer.  Contract  for  a  $275,000  sewer  was 
awarded  at  Okalona,  Miss.  The  Sanitary  Dis- 
trict of  Chicago  expects  to  announce  sewer  con- 
tracts to  the  amount  of  $3,500,000  within  the 
next  three  months. 

Miscellaneous 

Bids  are  desired  until  July  15  by  the 
Boroughs  of  the  Bronx,  Brooklyn  and  Man- 
hattan, New  York  City,  for  the  removal  of 
snow  and  ice  during  the  coming  winter.  The 
lowest  bid  opened  for  erecting  reduction  plant 
at  Detroit,  Mich.,  amounted  to  $181,000.  The 
Board  of  Estimate,  New  York  City,  authorized 
an  issue  of  about  $900,000  in  corporate  stock 
for  constructing  a  new  fire  alarm  system  in 
Manhattan.  Bids  are  desired  in  August  for 
pier  construction  at  Philadelphia.  The  U.  S. 
Engineer  Office  desires  bids  for  constructing 
a  breakwater  at  Chicago  Harbor,  111.  Con- 
tract for  constructing  a  $200,000  pier  at 
Brooklyn,  N.  Y.,  has  been  awarded.  The  U. 
S.  Engineer  Office  at  Norfolk,  Va.,  desires 
bids  for  dredging  in  inland  waterway  from 
Norfolk,  Va.,  to  Beaufort  Inlet  and  in  Hemp- 
stead and  Huntington  Harbors.  Fairmont,  W. 
Va.,  is  considering  building  a  300-ft.  cause- 
way to  cost  $145,000.  An  issue  of  $100,000  in 
bonds  for  docks  at  Beaumont,  Texas,  has  been 
approved.  Contract  for  45  miles  of  levee,  re- 
quiring the  removal  of  326,000  cubic  yards  of 
earth  at  Port  Lavaca,  Texas,  has  been 
awarded.  Bids  are  desired  until  July  15  by 
the  Dock  Department  of  New  York  City  for 
the  construction  of  a  new  pier  in  Brooklyn. 
Bids  are  desired  at  Poplar  Bluff,  Mo.,  for  con- 
structing nine  drainage  ditches  about  189,967 
feet  long  and  totalling  about  721,608  cubic  yards 
of  excavation,  also  for  28  steel  bridges  across 
such  ditches.  Bids  are  desired  in  Philadelphia 
for  the  construction  of  a  section  of  subway. 


WATERWORKS 


PROPOSED     WORK 

Holyoke,  Mass.— Engineers  J.  L.  Tiglie 
and  Lucey  liave  submitted  to  Bd.  of 
Water  Comrs.  plans  for  construction  of 
intake  reservoir  to  be  situated  on  Maiian 
Brook,  about  %  mile  above  present 
Fomer  intake:  it  will  be  connected  by 
pipe  line  with  present  pipe  line  from 
Fomer  and  will  increase  supply  of  water 
at  Ashley  and  high  service  reservoirs. 

Lenox,  l^^ass.  —  Local  press  reports 
state  that  Lenox  Water  Co.  has  indef- 
initely postponed  question  of  constructing 
reservoir. 

PIttsfield,  Mass. — See  "Sewerage  and 
Sewage  Disposal." 

South  Hadley  Falls,  Mass. — State  Bd. 
of  Health  has  recommended  that  town 
secure  a  new  water  supply  in  place  Of 
Buttery  Brook  and  Leaping  well  sources 
now  in  use  or  filter  the  water  from  these 
reservoirs. 

Warren,  Mass. — Recent  town  meeting 
voted  to  install  water  works,  to  cost 
$100,000.  Joseph  S.  Hastings,  Chmn. 
Water  Comrs, 

Watervliet,  N.  Y.— John  G.  Clute,  Pres. 
Water  Bd.,  writes  plans  being  prepared 
by  Solomon,  Norcross  &  Keis,  Watervliet, 
for  constructing  proposed  water  works, 
will  he  completed  about  July  15;  cost 
»625.000, 


Contracting  News 

Of  Special  Interest  to  Engineers,  Contractors, 
Builders  and  Manufacturers  of  Engi- 
neering and  Building  Supplies 


Youngsvllle,  N.  Y. — Citizens  reported  to 
have  voted  $28,000  bonds  for  construction 
of    water    works. 

Pittsburgh,  Pa. — Contract  will  soon  be 
let  by  Dept.  Pub.  Wks.  for  erection  and 
completion  of  2  gate  houses  and  appur- 
tenances at  the  North  Side  Reservoir. 

Clarksburg,  W.  Va. — City  will  within 
next  3  months  install  one  6,000,000-gal. 
high  lift  pump  and  one  6,000.0()0-gal.  low 
lift  pump:  estimated  cost  $20,000.  Scot- 
land G  Highland,  Secy,  and  Gen.  Supt. 
City  Water  Works. 

Ocala,  Fla.— Bonds  for  $15.'). 000  reported 
sold,  to  be  used  for  water  works  and 
sewerage  improvements,  from  plans  of 
Twombly  &  Henney,  55  Liberty  St.,  New 
York 

Covington,  Ky. — The  Dixie  Water  Co. 
reported  formed  to  furnish  Fort  Mitchell 
with  water  from  the  Covington  mains. 


Clarksdale,  Miss. — Citizens  June  23 
voted  $150,000  bonds  for  water  and  sewer 
extensions,  school  buildings  and  city  hall. 
W.   S.   Bobo,   City  Engr. 

Erlanger,  Ky. — Erianger  Improv.  Assoc, 
reported  interested  in  extending  water 
mains  from  Fort  Mitchell  to  Erlanger; 
estimated    cost    $30,000. 

Harlan,  Ky.— D.  H.  Goss,  City  Clk., 
writes  plans  being  prepared  for  water 
works    (private   ownership);    cost   $75,000. 

Ashtabula,  Ohio.  —  Ashtabula  Water 
Supply  Co.  have  engaged  Chester  & 
Fleming.  •  Pittsburgh,  Pa.,  to  prepare 
plans  and  specifications  for  a  10-in.  pipe 
line  crossing  under  Ashtabula  River. 

Cincinnati,  Ohio. — Council  considering 
bond  ordinance  of  $210,000  to  be  used  for 
erecting  water  tanks  in  Kennedy  Heights 
to  replace  present  Mount  Auburn  tanks. 


Columbus,  Ohio. — Lowest  bid  opened 
June  29  by  Geo.  A.  Borden,  Dir.  Pub. 
Service  for  converting  septic  tanks  Into 
settling  tanks  of  Imhoft  type  and  con- 
structing new  sludge  drying  beds  at  Sew- 
age Treatment  Wks..  adjacent  to  Scioto 
River.  Franklin  Township.  Contract  28, 
submitted  by  D.  W.  McGrath  &  Son,  at 
$197,996. 

Coshocton,  Ohio. — Council  has  passed 
ordinance  providing  for  issue  of  bonds  for 
constructing  3.000,000-gal.  reservoir.  L.  N. 
Staats.  Mayor.  Chester  &  Fleming,  Con- 
sulting Engrs.,   Pittsburgh,   Pa. 

Youngstown,  Ohio. — Bd.  of  Control  will 
soon  let  contract  for  raising  foundations 
for  engines  at  filter  plant  above  high 
water  level,  for  steam  pipe  fitting  for  new 
pumping  station  and  for  the  coal  bins 
and  overhead  trestle  from  the  B.  &  O. 
tracks  to  pumping  station. 

Wittenberg,  Wis. — Plans  being  prepared 
by  W.  G.  Kirchoffer,  22  N.  Carroll  Street, 
Madison,   for  water  works;   cost  $12,000. 

Hettinger,  N.  D. — Citizens  voted  $75,000 
bonds  for  construction  of  waterworks, 
from  plans  of  Engineer  Green  of  Spokane, 
Wash. 

Sydney,  Mont. — Gerharz-Jaqueth  Eng. 
Co.,  Great  Falls,  will  have  charge  of 
sewer  construction,  laying  water  mains, 
constructing  concrete  sidewalks  and 
curb:   work  to  cost  $60,000. 

Wibaux,  Mont. — Bonds  for  $27,000  for 
waterworks  will  be  sold  July  10  by  J.  R. 
Quamniel.   Town   Clk. 
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*.  AHc— J.  K  MeCranr.  AUaatm. 
Qa..  and  Uttle  RocIl.  contracted  with  th« 
Coorm.  ««r  BvntOB  Impro*.  DUt.  to  Inattll 
wmtar  and  Mwarao  ajsteins:  eootraot 
price  «>•.•••. 

Chaadlw.  Okla.— atlana  Toted  tCOM 
beads  JUB«  11  (or  teylnc  wmtar  main*. 
Cttjr  wfU  do  tlM  work.  J.  B.  roatar.  aty 
CBu 

Jaaaa  CNy.  OWa.— Bd.  of  Tnia  will 
aooB  TOM  boBda  for  municipal  watar- 
werka  aad  rtaetrie  Usht  plant  and  have 
rataliMd  Bawham  Bdc.  Oow.  Ooicard  Bide.. 
Oklakoaaa  City,  to  pr«para  plana,  apaciB- 
catlona  and  aatlmatea. 

Cauiclaw.  WaalL— City  Coum^I  voted 
to  taka  optioa  on  a  sprtiw  and  30  acrea 
tt  laad  ewaod  by  Oaorsa  Forlar.  3%  milea 
1  KwiiiBBlaw;  poowtas  atatlon.  pipe 
aad  dtatribattas  aratam  will  be  con- 


•oatUa.  Waak.— OtT  OoanctI  baa  paaaad 
erdlnancaa  caUnc  for  eoaatraetlon  o( 
water  malaa  la  Nl  Mghty-aeconC.  Brad- 
•ar  Plaea.  Twenty-ninth  Avenue:  coat 
rtont  $».>•>■  U  B.  Touns.  Chmn.  Bd. 
Pub.  wS. 

CaqulHa.  Or*.— Cltr  Council  wlU  aoon 
let   coBtimct   (or   SOM   (t.   redwood   water 


R     Catbcart.    City 

■nar..     aatlmatea    coat    of    eonstrucU: 
waiar   worka.    Indadinc   cooden    or    1 
It  <3MM.  or  t4MM 


at  { 


'.US 

iialns  c  1.  pipe. 


WaHatOM,  Ora.  —  Benham  Ens.  Ca. 
OfeMihoaia  Oty.  aagased  to  prepare  plana 
aad  aoparrlaa  ooaatruction  of  municipal 
watar  worka:   coat  UO.OOO. 


,    Arlt. — City    Coramlaaion    In- 
dty    to    InvrstiSBte    and    make 
report    on    Installation    of    pure 
anpplr  for  city.    J.  B.  Qinnd.  City 


Varaal.  Utahv— Reported  that  city  pro- 
■  aztandinc  supply  line  of  water  aya- 
i  milaa. 

Vardan.  Otie.— Bonds  for  MOO.OOO  (or 
iasprovamanta,  including  water  works, 
pavtac  roads,  sidewalks,  parka,  public 
■arkac  inereaaed  Ore  protection.  wlU  be 
aold  July  14  by  O.  A.  ward,  Secy.-Treaa. 

BIOS     DESIRED. 

Hilton,  N.  Y.— Until  July  if  (extension 
of  date  from  July  U)  by  Myron  Roberta, 
Chmn.  VlUase  Ttds.,  for  oonstmctlns 
water  worka,  advertised  in  Enclneerinc 
Record  of  July  I.  Enxinew.  H.  C.  Kitt- 
radce,  Ocnnaa  Insurance  Bids.,  Rochea- 
tar. 

New  BHahton.  8.  l„  N.  Y,— Until  July 
14  by  Winiam  Williams.  Commissioner 
Water  Supply,  Gaa  and  E3ectricity, 
Municipal  Buildlnc,  New  Tork.  for  fur- 
Blahinc  and  laylns  water  mains  In  Beach, 
BktMd,  John  and  Prince  Btreeu,  Maple, 
K«w  Tark.  Oasood.  Praopact.  Richmond 
Md  St.  Mary'a  Avenuea  and  In  Bway., 
Richmond. 


Tetawa.  Paaaalc  County,  N.  J.— Ofllclal 
reports  atata  until  July  ft  (or  oonstruct- 
laa  diatributlBK  natem,  indudlnc  11 
■eOaa  4  to  la-in.  beu  and  apisot  roalna,  7S 
flra  bydraala  IM  gate  valvaa  and  bozea, 
ate.  Wm.  Flitnaon,  Jr.,  Bnsr.,  United 
Bank  BMs,  Pataraon:  L.  Redman,  Boro. 
Ck. 

AJtaoaa.  Pa./— AOasbeny  Water  Co.  U 
laklac  Moa  on  plana  prepared  by  Chester 
*  nsailnK.  Pittsborfb.  Pa.,  for  an 
anvlllary  pumpinc  station. 

Oallttaln,  Pa^— Until  July  24  by  Harry 
F.  Conrad.  Boro.  Secy.,  (or  conatructlns 
a  atorase  rcacrrolr  on  Oum  Tree  Run, 
advartiaad  In  Baslneerlns  Record.  D. 
W.  DOiaMai.  ttagr.,  47  Altoona  Trust 
Bide.  AKooaa. 

Langbema.  Pa,— About  July  20  by  H.  J. 
Brina.    Secy.    Lansboma    Bprlnc    Water 
Od,  for  ffltar  plant  of  tOO.«M  aal.  dally 
dtr.     BD«U>««r.   William   UTBoard- 
4M  Walnut  Street,  Phitadalpbia. 


.^.x.,  Ohio,— UnUI  July  1*  by  H.  T. 
Babball.  VlUase  Clk..  for  fumUhbic  ma- 
tarlal  and  ooastractlnK  water  malna  In 
BOrttaaa  of  Tarbali  and  Ennla  Avenoas, 
Ja>waoii  aad  Barrtman  Streeta. 

Wiadyalda,  Otilo.— Later  reporu  state 
blda  daatnid  onUl  July  U  br  F.  McConn, 
CHl  Bd.  Tma.,  Public  Affairs,  Sbadyslde 
BUc.,  for  a  water  supply  system: 
Ma  eoat   f4(.M«.     A.   f.    Harbauch. 


■rabai 
5tyl 


Cblcaao,  III.— UntU  July  U  by  Edward 
'J.  aiackin.  Secy.  Bd.  l<ocal  Impro  v.,  for 
aaaatmetlnc  watar  supply  pipes  in  8. 
Vkandaeo  Avaaoa,  Justine,  8.  Kolln. 
Manalleid  and  otkar  streets  and  avenuea: 
alao  until  July  M  (or  rnbbar  hsrdrant 
valves  and  catfteta  and  for  Iron  body 
mounted  ^ta  valves 


QHnnell,  Iowa.— Until  July  17  bv  City 
Clk.  A.  C.  Uarrlman  for  water  works  ex- 
tensions, requlrins  3  miles  i  to  4-ln. 
water  malna.  Bids  desired  as  a  whole 
or  separately  for  labor  and  material. 
Charles   P.   Chase,   Envr..   Clinton. 

Keota,  Iowa. — Until  July  20  by  Town 
Clk  (or  constructing  water  works,  con- 
slstlnc  of  an  g-ft.  well.  100  (t.  deep, 
pumplns  station,  deep  well  enKine,  80,000 
KaL  steel  tank  and  6  miles  mains.  Bids 
desired  aa  a  whole  or  In  sections.  Charles 
P.   Chaaa,   Bngr.,   Clinton. 

Marshalltewn,  Iowa.— Until  9  a.  m.  July 
II  by  City  Comrs.  (J.  J.  Wilson.  Clk.)  for 
water  pip*,  hydrants,  valves,  etc,  adver- 
tised  In   Engineering  Record. 

Riverside,  lows.— Until  July  IB  by 
Town  Clk..  for  constructing  water  works. 
to  consist  of  deep  well.  SO.OOO  gal.  tower 
and  tank,  pumping  station  ana  machin- 
ery and  about  3  miles  4  to  8-in.  mains. 
Bids  desired  as  a  whole  or  In  sections. 
Charles  P.   Chase.   Engr.,   Clinton. 

Lakefleid.  Minn.— Until  July  28  by  E. 
C.  Andersen,  Village  Recorder,  for  fur- 
nishing material,  construction  of  addi- 
tions and  improvements  to  water  works 
and  electric  light  plant.  Earle  D.  Jack- 
son.   Engr..    St.    Paul. 

Lamed,  Kan.— UnOl  July  19  by  L  D. 
Burgess.  City  Clk..  for  improvements  to 
water  works  system,  including  furnishing, 
erecting  and  testing  motor  driven  pumps 
at  well:  test  boilers,  steam  and  exhaust 
piping,  and  auxiliary  boiler  room  equip- 
ment,   furnishing  and   erect  stack,   etc. 

Sioux  Falls,  S.  D.— Until  July  26  by 
Walter  C.  Leyse.  City  Aud.,  for  a  1,200,- 
000  gal.  reinforced  concrete  covered  reser- 
voir. 350.000  gal.  elevated  tank,  and  for 
alternative  installation  of  pumping  ma- 
chinery, etc.,  advertised  in  Engineering 
Record.  John  Hundt.  Corar.  Water  Wks. 
Dabney  H.  Maurj-,  Con.sulting  Engr.,  1137 
Monadnock  Blk.,  Chicago.   111. 

Oalveston,  Tex.— Until  July  15  by  Bd. 
City  Comrs.  (John  D.  Kelley,  Secy.)  for 
furnishing  f.o.b.  Galveston  200  tons  6-in., 
150  tons  8-ln.  c.-l.  water  pipe,  Class  C. 

Ottawa.  Ont.— Until  Aug.  3  by  City  Clk. 
for  constructing  overland  pipe  line  sys- 
tem, to  cost  about  3460.000,  to  include  the 
following:  high  lift  pumps  and  motors, 
transformers,  switches  and  equipment, 
pipe  and  putting  of  same  together,  trench, 
cartage  and  lay  pipe,  bridge  construction, 
pump  house  and  substation.  J.  B.  McRea. 
Consulting  Engr.,  Ottawa. 

PRICES     AND     LETTING8. 
Itlndicatea  award  of  contract. 

'ASchanectady,  N.  Y. — Press  reports 
state  that  the  general  contractors  of  the 

&ropoaed  3222,000  Bevls  Hill  reservoir 
ave  decided  to  assign  their  contract  to 
Brown  &  Lowe  of  Schenectady,  providing 
the  city  will  approve. 

A-Youngstown,  Ohio. — Contract  reported 
awarded  by  Bd.  of  Control  to  William 
Henderson  for  rebuilding  Alter  beds,  at 
tSI.9T5.  Contract  for  condensers  at 
water  plant  awarded  to  Elnglneerlng 
E>iulproent  Ck>.,  Pittsburgh,  Pa.,  at  |1600. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


Chicago  Hclghu.  Ill, — Reported  desired 
aniU  July  1»  tnr  Orb  W.  Bitter,  Clly  Clk.. 
tor  a  deep  wad  centrlfocal  parop. 

Kawaaha,  Wl»— Local  prcaa  reports 
■tata  Uds  desired  until  July  20  by  Bd. 
Watar  Comn.  tor  an  intake  to  be  ez- 
tcodad  Into  tba  lake  for  a  distance  of  4700 
(L  with  a  aubmerscd  crib  in  oonnaetlon 
with  It:  akw  a  X4-ln.  main  to  be  laid 
under  the  Kenoalia  River  at  (oot  ot  Main 
Street.  Probable  com  of  Intake  la  t7i.00» 
and  main  about  W.Mo.  B.  C.  Brcnnan. 
City  Engr. 


PROPOSED     WORK 

Plttsflaid,  Msss. — Mayor  Faulkner  re- 
ported to  have  signed  orders  appropri- 
ating MSOO  for  water  mains  to  Coltsvllle: 
$40,000  for  additional  Alter  beds  at  sew- 
age plant;  326.000  for  sewer  In  South 
Street,  and  310,000  for  lateral  sewer  ex- 
tension. 

Rockland,  Mass.  —  Question  of  con- 
structing sewer  system,  reported  under 
consideration. 

College  Hill,  Pa. — Borough  Council  re- 
ported to  have  decided  to  construct  sani- 
tary sewer  system. 

Lebanon,  Pa. — City  Council  approved 
spedOcattons  (or  disposal  plant  submitted 
by  City  Engineer  T.  R.  (>owell.  James 
M.  Fuertes,  Consulting  Engr..  New  York. 

Philadelphia.  Pa. — Council  has  author- 
ized construction  of  Prankford  Creek  In- 
tercepting sewer:  appropriation  available 
tSOO.IMO. 

Bsltlmore,  Md. — Board  of  Awards  has 
approved  spedftcatlons  for  construction 
or  storm  water  sewer  to  drain  into  Jen- 
kins run.  to  cost  about  3100,000.  Work  to 
be  done  under  direction  of  Sewerage 
Comn. 

Wilmington,  Del.- Edgar  M.  Hoopea, 
Jr.,  Ch.  Engr.  of  Water  Dept.,  favors 
construction  of  sewer  connecting  Henry 
Clay  and  Rising  Sun  sections  with  city 
sewer  system:   coat  about   360,000. 

Macon,  Oa.— J.  J.  Gaillard,  City  Engr., 
reported  to  be  preparing  plans  for  Vlne- 
vlUe  aewer. 

Ocala,  Fla.    Bee  "Water  Worka." 

Clarksdale,  Miss,— See  "Water  Worka." 

Meridian,  Mies.— City  Council  pasaed 
ordinance  providing  for  issue  of  310,000 
bonds  for  sanitary  sewers. 


Neshoba,  Miss. — See  "Water  Works." 

Harlan,  Ky.— D.  H.  Goss,  City  Clk., 
writes  plans  being  prepared  for  sewer 
system;  cost  376,000. 

Chicago,  ill.— The  Sanitary  Dlst.  will 
within  the  next  3  months  let  contracts 
to   the   amount    of   $3,600,000. 

Quincy,  ill. — Bd.  Local  Improv.  consid- 
ering construction  of  pipe  sewers  in 
Eleventh  Street,  between  Spring  and 
Kim  Streets;  also  in  territory  between 
Tlilrteenth  and  Twenty-fourth,  Oak  and 
Spruce  Sts.  Contract  will  not  be  let  for 
about  a  month.  Fred  L.  Hancock,  City 
Engr. 

Maysvlile,  Wis. — Question  of  construct- 
ing sewer  system  reported  under  consid- 
eration. 

Ottumwa,  Iowa. — City  to  construct  4000 
to  500(f  ft.  g  to  15-in.  pipe  sewers.  F.  T. 
Lynch,  City  Clk. 

Breckenridge,'    Minn.  —  Citizens     voted 

?  118,000  bonds  (or  constructing  sewers, 
rom  plans  of  Engineer  Baker  of  Wahpe- 
ton,   N.   D. 

St.  Paul,  Minn. — All  bids  opened  June 
14  by  August  Hohenstein.  City  Purchas- 
ing Agent,  for  constructing  sewers  in 
CJIenham.  Maplewood,  Medford  and  Otto 
Avenue,  have  been  rejected,  being  above 
Engineer's  estimate:  cost  about  $20,000. 

Virginia,  Minn. — Council  reported  to 
have  decided  to  construct  storm  sewers; 
cost  $35,000. 

Salina,  Kan.— About  H-raile  10  and  12- 
In.  pipe  sewers  contemplated.  P.  G. 
Wakenhut,  City  Engr. 

Benton,  Ark. — See  "Water  Works." 

Marlln,  Tex.— Citizens  voted  $46,000 
bonds  for  sewers. 

Sydney,   Mont. — See   "Water  Works." 

Roslyn,  Wash. — Council  passed  resolu- 
tion creating  Local  Improvement  Dlst. 
No.  1  and  L.  I.  D.  No.  2,  providing  (or 
6,  8,  10  and  12-ln.  vitr.  pipe  sewers  In 
PaciAc  and  Alaska  Avenues  and  other 
streets.     George  T.  Wake,  City  Clk. 

San  DIego,  Cal. — Proposed  to  construct 
a  12-in.  and  16-in.  sewer,  to  serve  the 
northeastern  portion  of  San  Diego  and 
the  whole  of  East  San  Diego,  the  ex- 
pense to  be  apportioned  between  the  two 
cities. 

Victoria,  B.  C. — City  Council  authorized 
expenditure  ot  about  $50,000  in  construc- 
tion  of  sewers,   surface   drains,    etc. 

BIDS     DESIRED. 

Brooklyn,  N.  Y.— Until  July  14  by  L.  H. 
Pounds,  Pres.  borough  of  Brooklyn,  for  a 
mechanical  plant  in  Twenty-sixth  Ward 
Disposal  Works,  Hendrix  Street  and  Van.- 
dalla  Avenue. 

New  York,  N.  Y.— Until  July  15  by 
Douglas  Mathewson,  Pres.  borough  of  the 
Bronx,  (or  constructing  sewers  in  por- 
tions of  various  streets,  including  W. 
175th  and  W.  176th  Streets,  Davidson  and 
Grand  Avenues.  Work  includes  18,450  cu. 
yd.  earth  excav.,  21,500  cu.  yd.  rock 
excav.  above  subgrade  of  streets,  5425  cu. 
yd.  rock  excav  in  trenches,  12,800  cu.  yd. 
Ailing,  31,500  sq.  ft.  concrete  sidewalk, 
5623  lln.  ft.  12  to  30-ln.  vltr.  pipe,  7  M  ft. 
timber  sheeting,  etc.  Security  $44,000;  in 
Randall  Avenue  and  Bronx  River  Avenue, 
concrete  sewer  as  follows:  514  ft.  6  ft. 
9  in.  X  6  ft.,  557  ft.  6  ft.  6  in.  x  6  ft., 
312  ft.  5  ft.  9  in.  X  6  ft..  312  ft.  6  ft.  6  in.  x 
6  ft  1516  lln.  ft.  5  ft.  3  in.  X  6  ft.,  448 
lln.  ft.  12  to  20-in.  vltr.  pipe  sewer,  1300 
cu.  yd.  rock  excav.,  60.000  lb.  steel  rein- 
forcement bars,  50  M  ft.  timber,  5  M  ft. 
timber  sheeting,  68.000  lln.  ft.  piles,  etc. 
.Security  340,00b;  sewers  In  Spencer  Ave- 
nue, St.  Raymond  Avenue,  Herschell 
Street,  about  2454  lin.  ft.  12  to  24-ln.  vltr 
R'"*;.^^,?  !'"•  "•  ^2  in.  X  56  In.  and  528 
lin.  ft.  29  In.  x  40-ln.  concrete  sewer,  etc. 
Security  $9,500. 

Until  July  15  by  Marcus  M.  Marks,  Pres. 
Manhattan  Borough,  for  constructing  sew- 
^I'  '"Thirty-second  Street,  about  759  lln. 
IV  «"'J;  ?:'",:  ^  2-ft.  4-ln.  brick  sewer. 
44  M.  ft.  timber  and  planking  for  bracing 
and  sheeting,  etc. 


.JU'vVu-  1-  •'•-Until  Aug.  31  by  Pas- 
saic Valley  .Sewerage  Comrs.  (Joseph  H. 
(iuigg.  Clk)  for  constructing  superstruc- 
ture and  appurtenances  for  Newark  Bay 
Pumping  Station,  Part  of  Sect.  5  of  Pas- 
S.'^,.y"7.t^  Sewerage  Wks.  William  M. 
Brown,  Ch.  Engr. 

Philadelphia,  Pa.— Until  July  13  by  A. 
M.  Taylor,  Dir.  Dept.  City  -fransit,  for 
reconHtructlon  and  relocation  of  sewer  in 
nJ?,U^"*2?''  ■'feet  'rom  Thirteenth  to 
thereto         **'•     """^     ''°''''     appurtenant 

Baltimore,  Md.— Until  July  21  by  Bd 
tT»^,il;  «'  .°'^*  ?'  <^"y  Register,  for 
Tr!^lA  .^.*"c.. '*"•  4,  °'  the  Jenkins  Run 
Trunk  Drain  Storm  Water  Contract  No    45 

^4's'irn  ^T^1'«''l'*""'iS^•  Masonry  drain! 
945  lin.  ft,  138  n.  x  99  in.,  1495  lln  ft  X4 
in.,   635   lln.    ft.    78   in.,    750   lln     ft     72   In 

hnli.  mU"  ,','?'ek  *=?""e«^t">"».  21  man- 
age Coi^*'  "o^Kers,  Secy.  Sewer- 
Ocean  City,  Md.— Until  July  26  by  May- 
or an<l  (.-oiinril  (.1.  M.  Mumford  Secy  ) 
for  constructing  sewage  pumping  station 


clariflcation  tank,  intercepting  and  branch 
sewers,  advertised  in  Engineering  Kccord 
Pugh  &  Hubbard,  Engrs.,  731  Witherspooii 
Bldg.,   PliiLidelphia.   Pa. 

Cloverdale,  Ala. — Until  July  27  by  W.  R. 
McDade.  Town  Clk.,  for  constructing 
sanitary  and  storm  sewers  and  concrete 
curb  and  gutters.  Smith  &  Carter, 
Engrs.,   Montgomery. 

Bedford,  Ohio. — Until  July  19  by  H.  T. 
Hubbell,  Village  Clk..  for  furnishing  ma- 
terial and  constructing  sewers  in  portions 
of  .lefferson.  Leon.ird  and  Harriman 
Streets.   Tarbell  and  Ennis  Avenues. 

Cleveland,  Ohio. — Until  July  7  by  Com- 
missioner Purcliases  and  Supplies,  for 
constructing  under  two  contracts  In  tun- 
nel, approximately  7500  lin.  ft.  6-ft.  cir- 
cular   brick    sewer. 

Westervllle,  Ohio.— Until  July  16  by  R. 
D.  Bennett,  Village  Clk.,  for  furnishing 
material  and  extending  sanitary  sewers 
in  Glenwood  Drive,  State,  E.  Park  and 
West   Sts. 

Escanaba,  IMIch. — Until  July  15  by  Bd. 
Pub.  Wks.  tor  constructing  trunk  lin« 
sewer,  advertised  in  Engineering  Record; 
cost   $50,000. 

Saginaw,  IVIich. — Reported  desired  until 
July  15  by  Emil  Roethke,  Drainage 
Comr.,  for  constructing  9  miles  of  drains. 

Chicago,  III.- Until  July  12  by  Edward 
J.  Glackln,  Secy.  Bd.  Local  Improv.,  for 
constructing  tile  pipe  sewers  in  various 
streets,  including  S.  Fairfield  Avenue,  N. 
Kilhourne  Avenue  and  other  streets,  also 
for  drains  In  Rice,  W.  Sixty-second,  W. 
Thirty-flrst  Streets  and  other  streets  and 
avenues. 

Wenona,  111.— F.  H.  Ong,  City  Clk.. 
writes  bids  will  be  opened  first  week  in 
August  for  5  miles  of  sewers,  8  to  24  in.; 
cost  $23,000.  Engineers,  Mellnish  & 
Broyhill,    of    Bloomington. 

Milwaukee,  Wis.— Until  July  22  by  Sew- 
erage Comn.  (John  H.  Fowles.  Secy.),  for 
constructing  a  plant  tor  treating  a  part 
of  sewage  advertised  in  Engineering  Rec. 
ord. 

Tillamook,  Ore. — Until  July  14  by  John 
Aschim,  City  Recorder,  for  constructing 
sewers  drains,  etc.,  in  a  portion  of  Fifth 
Street;  cost  $10,000. 

Bathurst,    N.    B. — See    "Water    Works." 

PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

-A-Boston,  Mass. — Contract  awarded  by 
Patk.  O'Hearn,  Acting  Comr.  Pub.  WTcs., 
for  sewers  in  Temple,  Hillcrest.  Lorette 
and  Elgin  Streets,  and  outlets.  West  Rox- 
bury,  to  Antony  Catalo,  316  Belgrade 
Avenue,   Rosendale.  Mass.,  at  $70,526. 

-t^Scarsdaie,  N.  Y. — Bids  were  opened 
June  24  for  sewer  extensions,  Divisions 
A  B  and  C,  from  plans  of  Waring,  Chap- 
man &  Farquhar,  874  Bway.,  New  York, 
and  contracts  were  awarded  as  follows: 

*Division  A — Awarded  to  Fred.  E. 
Gross  &  Son,  Yonkers,  at  $8,426.  Unit 
prices  as  follows: 

10-in.  Vltr.  Sewer: 

100  ft.  6  to  8  ft.  deep $0.80 

450  ft.  8  to  10  ft.  deep 0.94 

8-in.  Vitr.  Sewer: 

340  ft.  6  ft.  deep  or  less 0.56 

400  ft.  6  to  8  ft.  deep 0-69 

1,300  ft.  8  to  10  ft.  deep 0.80 

600  ft.  10  to  12  ft.  deep 1.10 

100  ft.  12  to  14  ft.  deep 1.65 

10  ft.  14  to  16  ft.  deep 2.30 

20  Ys  on  10-in.  sewer 0.55 

90  Ys  on  8-in.  sewer 0.45 

6  Y-extensions   1,90 

5  additional  2-ft.  pieces  6-in.  pipe 0.28 

12  ft.  10-in.  iron  pipe  sewer 0.90 

36  ft.  8-in.  iron  pipe  sewer 0.70 

1  manhole,   6  ft.   deep  or  less 38.00 

9  manholes,  6  to  8  ft.  deep 45.00 

22    ft.     manholes,     depth    over    g    ft. 

(necks)    8.60 

2  spurs  in  manholes,  6  in 0.60 

2  sewer  drop  connections.  8  in 7.00 

1  lamphole  on  8-in.  sewer 8.00 

1  flushtank,  inc.  lampholes 80.00 

800  yds.  rock  excav 2.26 

♦Division  B — Awarded  to  Fred.  E 
Gross  &  Son,  Yonkers,  at  $6,713.  Unit 
prices  as  follows: 

8-in.  Vitr.  Sewer: 

100  ft.  6  ft.  or  Ipss $0.56 

2,200  ft.  6  to  8  ft.  deep 0.69 

1,400  ft.  8  to  10  ft.  deep 0.80 

50  ft.  10  to  12  ft.  deep 1.10 

250  Ys  on  8-in.  sewer 0.46 

12  ft.  S-in.  iron  pipe  sewer 0.70 

2  manholes,  6  ft.  deep  or  less 38.00 

8  manholes  6  to  8  ft.  deep 45.00 

6  ft.     manholes,     depth     over    8     ft. 
(necks)    3.50 

2  spurs  in  manholes.  6  in 0.60 

1  sewer  drop  connection,  8  in 7.00 

1  lamphole  on  8-in.   sewer 8.00 

4  fiiishtanks,  inc.  lampholes 80.00 

1,200  yd.  rock  excav 2.25 

•Division  C— Awarded  to  Daly  &  Mer- 
ritt.  Port  Chester,  at  $31,965.  Unit  prices 
as  follows: 

10-in.  Vitr.   Sewer; 

1.800  ft.     6  ft.  deep  or  less $0.S0 

1,200  ft.     6  to     8  ft.  deep 0.S6 

660  ft.    8  to  in  ft.  deep 0.«0 

350  ft.  10  to  12  ft.  deep Jj; 

300  ft.  12  to  14  ft.  deep IJJ 

150  ft.  14  to  16  ft.  deep 1.26 

200  ft.  16  to  18  ft.  deep IW 

150  ft.   18  to  20  ft.  deep l-7» 

250  ft.  20  to  22  ft.  deep l-'« 
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250  ft.  22  to  24  ft.  deep 2.50 

100  ft.  24  to  26  ft.   deep 2.75 

60  ft.  26  to  28  ft.  deep 3.00 

10  ft.  28  to  30  ft.  deep 3.50 

8-in.  Vitr.   Sewer: 

600  ft.     6  ft.  deep  or  less 0.47 

3,500  ft.     6  to     8  ft.  deep 0.53 

6,000  ft.     8  to  10  ft.  deep 0.55 

800  ft.  10  to  12  ft.  deep 0.76 

250  ft.  12  to  14  ft.  deep 0.99 

80  ft.  14  to  16  ft.  deep 1.21 

10  ft.  16  to  18  ft.  deep 1.51 

200  Ys  on  10-in.  sewer 0.90 

BOO  Ys  on  8-in.  sewer 0.70 

60  Y-extensions    1.00 

90  additional  2-ft.  pes.  6-in.  pipe..   0.40 

72  ft.   10-in.   iron  pipe  sewer 2.00 

24  ft.   S-in.   iron  pipe  sewer 1.75 

7  manholes,  6  ft.  deep  or  less 40.00 

41  manholes,  6  to  8  ft.  deep 45.00 

110  ft.  manholes,     depth    over    8    ft 

(necks)    5.00 

24  ft.     manholes,     depth    below     16 

ft.   (13-in.  walls) 7.00 

10  spuds  in   manholes,   6  in 1.00 

3  sewer  drop  connections,  8  in.... 25. 00 
1  lamphole   on   8-in.   sewer 50.00 

8  flushtanks,   inc.   lampholes 100.00 

6,000  yd.  rock  excav 3.00 

y^Okolona,  IVIiss. — Contract  for  con- 
structing sewer  system  reported  awarded 
to  Sullivan,  Long  &  Haggerty  of  Besse- 
mer, Ala.,  at  ?275,100.  Work  includes: 
11,550  cu.  yds.  earth  and  9592  cu.  yds. 
rock  excav.,  39,200  ft.  8  to  12-in.  pipe,  54 
manholes,  25  flush  tanks,  etc.  J.  H. 
Davis,  City  Clk. ;  Frank  L.  Wilcox,  Engr., 
Syndicate  Trust  Bldg.,   St.   Louis,  Mo. 

-A-Delphos,  Ohio.  —  Contract  reported 
awarded  to  Summers  &  Hardin  of  Lima 
for  sewage  diluting  plant,  at  $9766. 

Indianapolis,  Ind. — Bids  were  opened 
June  25  by  Bd.  Pub.  Wks.  for  construct- 
ing sewers  as  follows  (Chas.  A.  Brown, 
Engr.  of  Sewers): 

•Central  Avenue,  to  Include  13,340  ft. 
block  sewer,  6  ft.  to  2  ft.  6  in.,  13,180  lin. 
ft.  vitr.  pipe  sewer  20  to  12  in.,  double 
strength,  25,080  lin.  ft.  house  connections, 
57  oval  manholes,  20  circular  manholes, 
1  Inlet,  etc..  awarded  to  McLaughlin 
Contr.  Co.,  Pittsburgh,  Pa.,  at  $5.43  per 
lin.  ft.;  Amco  segment  block  being  se- 
lected. Other  bidders  on  this  class  of 
block  (per  lin.  ft.):  J.  H.  Cahill,  Louis- 
ville, Ky.,  $5.44;  Foulkes  Contr.  Co., 
Terre  Haute,  $5.81;  American  Constr.  Co., 
Indianapolis.  $5.60;  John  B.  McLane,  Cin- 
cinnati,  Ohio,   $5.65. 

♦Thirty-eighth  Street  overflow,  to  in- 
clude 4345  ft.  8  ft.  6  in.  vitr.  brick  or  con- 
crete drain,  awarded  to  Marion  County 
Constr.  Co.,  IndianapoHs,  at  $18  per  lin. 
ft.  of  monolithic  concrete  (price  includes 
all  items  and  appurtenances),  average 
cut  about  19  ft.,  gravel  excav.,  some 
water;  total  cost  $78,210.  Other  bidders 
.  (per  lin.  ft.) — (a)  Amco  block,  (b)  Natso 
block,  (c)  concrete:  Columbia  Contr.  Co., 
(a)  $18.43,  (b)  $18.40;  J.  H.  Cahill,  (a) 
$19.67,  (b)  $18.24;  Foulkes  Contr.  Co.,  (c) 
$20.46;  John  B.  McLane,   (a)  $19.95. 

■^Council  Bluffs,  Iowa. — Contract  award- 
ed by  City  Council  to  E.  A.  WIckham  of 
Council  Bluffs  for  constructing  12^^  miles 
of  sewer  in  Sewer  Dist.  No.  1,  west  end 
of  city,  at  $62,573. 

■^Toronto,  Ont. — Contract  for  sewer  in 
Weston  Road  from  St.  Clair  Avenue  to 
city  limits  awarded  to  Orpen  Co.,  Ltd.,  at 
$23,868. 


BRIDGES 


PROPOSED     WORK 

Manchester,  N.  H. — Construction  of 
steel  and  concrete  bridge  at  Elm  Street 
contemplated  by  city. 

Wlnnlsquam,  N.  H. — Plans  being  pre- 
pared by  Storrs  &  Storrs  of  Concord  for 
3,  Steel  highway  bridge  over  outlet  of  Lake 
Winnisquam  at  Winnisquam,  to  be  about 
150  ft.  long,  with  concrete  slab  floor;  esti- 
mated cost  $40,000,  to  be  proportioned 
J20,000  to  State  Higway  Dept..  $10,000  to 
town  of  Tilton  and  $10,000  to  town  of 
Belmont. 

Oedham,  Mass. — County  Comrs.  con- 
template constructing  bridge  over  Charles 
River  at  Spring  Street;  cost  about  $75,000. 

Lowell,  Mass. — Luten  Engineering  Co., 
Springfield,  selected  to  supervise  con- 
struction and  prepare  plans  for  steel 
work  for  Pawtuckettville  Bridge;  cost 
about  $80,000. 

Buffalo,  N.  Y. — All  bids  opened  for  con- 
structing Chicago  St.  Viaduct  rejected. 
According  to  report  new  bids  will  be  re- 
ceived by  Comr.  F*ub.  Wks.;  estimated 
cost  $184,000. 

Buffalo,   N.   v.— See   "Railroads." 

Kingston,  N.  Y. — Construction  of  via- 
duct in  Kingston  is  contemplated  by  city, 
Ontario  &  Western  R.R.,  Ulster  &  Dela- 
ware R.R.  Co.  and  State;  estimated  cost 
$97,489. 

La  Salle,  N.  Y. — Construction  of  a  via- 
duct over  railroad  tracks  at  Hamilton 
Avenue  is  contemplated  by  Village  Bd. ; 
probable  cost  $15,000. 

Sea  Isle  City,  N.  J. — Cape  May  County 
Freeholders,  at  Cape  May  C.  H..  con- 
template constructing  steel  bridge  over 
Ludlam's  Thorofare  at  Sea  Isle  City. 


Beaver,  Pa. — The  County  Comrs.  re- 
ported to  be  preparing  plans  for  construc- 
tion of  two  bridges  of  concrete  girder 
type,  one  over  Mellon's  Run  on  the  Mel- 
lon Farm,  New  Sewickley  Township,  the 
other  across  north  branch  of  Big  Sewick- 
ley Creek  on  the  Nordheim  Farm. 

Mercer,  Pa. — County  Comrs.  reported 
considering  construction  of  steel  or  con- 
crete bridge  on  State  Street. 

Washington,  D.  C. — National  Memorial 
Bridge  Assoc,  incorporated  to  construct 
bridge  between  Washington  and  National 
Cemetery  at  Arlington.  Among  incor- 
porators: Brainard  H.  Warner,  Ellen  S. 
Mussey  and  others. 

Meridian,  Miss. — City  Council  author- 
ized issue  of  $15,000  bonds  for  concrete 
bridge  and  drainage. 

Ashtabula,  Ohio.  —  Question  of  con- 
structing bridge  at  Prospect  Street  under 
consideration.  Lewis  A.  Amsden,  City 
Engr. 

Lewlston,  III. — Bernadotte  bridge  in 
Fulton  (bounty  is  to  be  replaced  with  a 
steel  structure. 

Sioux  City,  Iowa. — City  Council  reported 
to  be  considering  construction  of  bridge 
across  Floyd  River  at  Thirty-seventh 
Street. 

Kansas.— About  $1,000,000  will  be  spent 
by  Republic,  Cloud,  Clay,  Geary,  Riley, 
Wabaunsee,  Pottawatomie,  Shawnee,  Jef- 
ferson, Jackson,  Douglas.  Leavenworth, 
Marshall,  Washington,  Mitchell  and 
Ottawa  (bounties  for  replacing  bridges  re- 
cently destroyed  by  floods  in  Kaw  Valley. 

Topeka,  Kan. — A  3-span  concrete  bridge 
is  to  be  constructed  over  Shunganunga 
Creek,  south  of  Twentieth  Street,  by  city 
and  Topeka  Ry.  Co.;  cost  about  $18,000. 

Chlckasha,  .Okla. — About  23  bridges 
have  been  destroyed  by  floods  in  Grady 
County.     J.  A.  Robinson,  County  Comr. 

Portland,  Ore. — Geo.  S.  Edmonstone, 
City  Hall,  preparing  plans  for  bridge  on 
earth  foundation  over  Traudale  branch 
of  O.  W.  R.R.  &  Navigation  Co.;  it  will 
be  of  concrete,  have  9  spans,  and  cost 
about  $62,000.     Philip  H.  Dater,  City  Engr. 

Toronto,  Ont. — At  recent  meeting  of 
York  County  Council,  Engr.  A.  E.  James 
submitted  report  on  proposed  building  ot 
new  high  level  bridge  over  little  Rouge 
River  at  Locust  Hill,  and  estimates  cost 
of  a  bridge  560  ft.  in  length  at  $18,000;  if 
concrete,  cost  about  $20,000. 

BIDS      DESIRED. 

Pine  Brook,  N.  J. — Reported  desired 
until  July  13  (readvertisement)  by  Bd. 
Freeholders,  Morris  and  Essex  Counties, 
at  Court  House,  Morristown.  for  rebuild- 
ing bridge  over  Passaic  River  at  Pine 
Brook,  between  the  two  counties.  Wil- 
liam E.  King,   Engr.,  Morris  County. 

South  Amboy,  N.  J.— Until  Aug.  4  by 
Bd.  Chosen  Freeholders,  Freehold  (J.  M. 
Corlies,  Dir.),  for  constructing  Strauss 
bascule  trunnion  bridge  over  Matawan 
Creek  on  road  from  South  Amboy  to  Key- 
port.  C.  E.  Close,  Clk.  Bd.,  41  Main 
St.,  Matawan.  G.  D.  Cooper,  Co.  Engr.,  60 
Broad  St.,  Red  Bank. 

Philadelphia,  Pa.— Until  July  13  by 
Dept.  Pub.  Wks.,  Bureau  of  Highways, 
for  Schedule  L,  repairs  to  bridges;  cost 
$10,000.  Wm.  H.  Connell,  Ch.  of  Bureau, 
City  Hall. 

York,  Pa.— Until  July  19  by  F.  S.  Bar- 
tenschlager,  Co.  Compt.,  for  structural 
steel  bridge  over  Red  Run,  Washington 
Township,  one  span  80  ft.  6  in.,  14-ft. 
roadway;  reinforced  concrete  arch  bridge 
over  Cabin  Creek,  near  East  Prospect, 
Lower  Windsor  Township,  40-ft.  span,  14- 
ft.  roadway. 

Moundsvllle,  W.  Va. — Reported  desired 
until  July  22  by  County  Clerk  for  con- 
structing steel  or  concrete  bridge. 

PInevllle,  Ky.— Until  July  17  by  County 
Comrs.  for  constructing  bridge  over  Cum- 
berland River,  consisting  of  two  150  ft. 
spans  and  one  60  ft.  .^pan.  Address  Com- 
missioner Public  Roads. 

Mansfield,  Ohio.— Until  July  28  by  John 
A.  Dalton,  Co.  Aud..  for  constructing 
Orange  St.  Bridge.  Charles  L.  Bushey. 
Co.    Engr. 

Youngstown,  Ohio. — Until  July  21  by 
Frank  H.  Vogan,  Co.  Clk.,  for  building 
bridge  on  road  east  from  Greenford  In 
Green   Township. 

La  Harpe,  III.— Until  July  16  by  William 
Burgner,  Co.  Supt.  Highways,  at  the 
Town  Hall,  La  Harpe.  for  constructing  a 
reinforced  concrete  bridge  between  Dur- 
ham and  La  Harpe  Townships,  known  as 
Mealey  Bridge,  50  ft.  span,  16  ft.  road- 
way;  cost  $2,330. 

Colvllle,  Wash.— Until  July  19  by  Co. 
Comrs.  for  constructing  a  steel  truss 
highway  bridge  near  Kettle  Falls;  cost 
$16,000.  R.  B,  Thomas,  Co.  Engr.,  A.  B. 
Sansburn,   Co.  Aud. 

Eugene,  Ore. — Reported  desired  until 
July  19  by  Stacy  N.  Russell,  Co.  Clk.,  for 
constructing  a  20-ft.  reinforced  concrete 
bridge,  20-ft.  roadway  across  slough  on 
County  Road  No.  200;  also  separate  bids 
for  piers  and  superstructure  of  a  wood 
Howe  truss  bridge,  three  spans,  across 
Coast  Fork  of  Willamette  River. 


California,— Until  July  19  by  SUte  High- 
way Comn.,  Forum  Bldg.,  Sacramento, 
for  following  bridges; 

Shasta  County,  across  Pit  River  south 
of  Baird,  a  reinforced  concrete  bridge  396 
ft.  long  with  one  arch  of  242  ft.  clear 
span  and  2  girder  approaches  of  about  37 
ft.  clear  span;  across  Boulder  Creek  and 
Shotgun  Creek,  two  reinforced  concrete 
girder  spans  of  35  ft.  each,  at  Boulder 
Creek  and  two  reinforced  concrete  girder 
spans  of  40  ft.  each  at  Shotgun  Creek. 

Siskiyou  County,  across  Sacramento 
River,  near  Dunsmuir,  reinforced  concrete 
bridge  532  ft.  long  with  one  arch  180  ft. 
clear  span  and  two  arches  ot  about  114 
ft.   olfar  fiian. 

PRICES     AND     LETTINGS. 

icindicates  award  of  contract. 

•Grafton,  W.  Va. — Contract  awarded 
by  County  Court  to  Luten  Bridge  Co., 
Grafton,  tor  constructing  reinforced  con- 
crete arch  bridge  across  Tygarts  Valley 
River  at  St.  Mary's  Street,  Grafton; 
length  560  ft.,  18- ft.  roadway,  one  7-ft. 
walk. 

•Marshall,  N.  C— Contract  for  building 
bridge  across  French  Broad  River  at 
Marshall  awarded  to  Southern  Bridge  Co., 
Birmingham,  Ala.,  as  follows:  Substruc- 
ture, 353  cu.  yd.  concrete,  $7.98;  3000  lb. 
steel  for  reinforcing,  $2.05;  superstruc- 
ture, complete  (lump  sum),  $13,996;  total 
$16,875.  Totals  of  other  bids:  Nashville 
Bridge  Co.,  Nashville,  Tenn.,  $17,895;  Vin- 
cennes  Bridge  Co.,  Vincennes,  Ind., 
$19,113;  Virginia  Bridge  &  Iron  Co., 
Roanoke,   Va.,   $20,110. 

•Bucyrus,  Ohio, — Contract  for  super- 
structure of  Parcher  Bridge  (bids  opened 
June  12)  awarded  to  Elkhart  Bridge  & 
Iron  Co.,  Elkhart,  Ind.,  at  $5,658.  H.  A. 
1-iiebighauser.  Co,  Aud. 

•Cincinnati,  Ohio.— Contract  for  con- 
structing culvert  in  Cincinnati  Ave.  (bids 
opened  June  25)  awarded  to  Cleary  White 
Contr.  Co.,  care  of  A.  J.  Brehm,  Cincin- 
nati at  $5542.  Next  3  lowest  bidders: 
J.  J.  Foley,  Cleveland,  $5471;  William 
Nickoson,  Sayler  Park,  $6360;  R.  E. 
Balsley,  Cincinnati,  $6742.  Albert  Rein- 
hardt,  Clk.  Co.  Comrs. 

Marlon,  Ohio.— Contract  for  construct- 
ing superstructure  and  All  for  Parcher 
Bridge  improvement  awarded  by  County 
Comrs.  to  Brady  O'.Connell  &  MoUoy, 
Marion,   at  $8,644. 

•  Illinois.  —  Following  are  contracts 
awarded  by  State  Highway  Comn.  on  bids 
opened  June  30  for  road  and  bridge  work: 

Cumberland  County,  Section  A— Bridge, 
to  Candy  &  McElroy,  Robinson,  at  $2,076. 

Cumberland  County,  Section  B— Bridge, 
to  Candy  &  McElroy,  Robinson,  at  $2,240. 

Du  Page  County,  Section  B — Concrete 
road,  to  Thomas  H.  Cutler,  Gary,  Ind., 
$4,480.  „     „   ., 

Fulton  County.  Section  D— Bridge,  to 
Central  States  Bridge  Co.,  Indianapolis, 
Ind.,  at  $2,588.  „  .^ 

Fulton  County,  Section  E— Bridge,  to 
M.  R    Van  Houten,  Canton,  at  $1,902.50. 

Greene  County,  Section  A— Bridge,  to 
C    M.  Hanes,  Jerseyville,  at  $5,150. 

Hamilton  County,  Section  A — Bridge,  to 
W.   T.   Bland,  Cairo,  at  $4,006. 

Hamilton  County,  Section  B— Bridge,  to 
W.  T.  Bland,  Cairo,  at  $4,114.90. 

Jackson  County,  Section  B — Macadam 
shoulders,  to  Meyer  &  Thomas  Constr. 
Co.,  E.  St.   Louis,  at  $1,725. 

Jersey  County,  Section  B — Bridge,  to 
Herrick  Constr.  Co.,  Carllnville,  at  $984. 

Jo  Daviess  County,  Sections  A  and  B — 
Concrete  road,  to  Empire  Constr.  Co.,  Des 
Moines,  at  $9,989. 

La  Salle  County,  Section  B— brick  road, 
to  F.  E.   Ball,   Hampshire,  at  $8,800. 

La  Salle  County,  Section  D — Brick  road, 
to  W.  J.  Brennan,  La  Salle,  at  $9,027. 

Mercer  County,  Section  C — Bridge,  to 
Connelly  &  Dunning,  Chicago,  at  $4,548. 

Mercer  County,  Section  D — Bridge,  to 
Porter-McCuily  Constr.  Co.,  Mackinaw,  at 
$7,740. 

Mercer  County,  Section  E — Bridge,  to 
Porter-McCully  Constr.  Co.,  Mackinaw,  at 
$4,510. 

Montgomery  County,  Section  A — Bridge, 
to  Herrick  Constr.  Co.,  Carllnville,  at 
$4,547. 

Montgomery  County,  Section  B — Bridge, 
to  Herrick  Constr.  Co.,  Carllnville,  at 
$4,497. 

Ogle  County,  Section  B — Bituminous 
surfacing,  to  E.  F.  Davis,  Oregon,  at 
$1,500. 

Perry  County.  Section  A — Bridge,  to 
Renkel  Constr.  Co.,  St.  L«uis,  at  $4,950. 

Putnam  County,  Section  A — Bridge,  to 
Renkel  Constr.  Co.,  St.  Louis,  at  $3,311. 

Putnam  County,  Section  B — Bridge,  to 
Renkel  Constr,  Co.,  St.  Louis,  at  $3,104. 

Saline  County.  Section  A — Bridge,  to 
J.  L.  Doriis  Constr.  Co.,  Harrisburg,  at 
$1,720. 

Stark  County,  Section  B — Bridge,  to 
Connelly  &  Dunning,  Chicago,  at  $6,280. 

Stark  County,  Section  C — Bridge,  to 
Connelly  &  Dunning,  Chicago,  at  $5,910. 

Stephenson  County,  Section  B — Bridge, 
to  W.  H.  Shons,  Freeport,   $2,088. 

Vermilion  County,  Section  B — Earth 
work  and  -culverts,  to  (Cameron,  Joyce  & 
Co.,  Keokuk,  Iowa,  at  $7,063.78. 

Washington  County,  Section  A — Bridge, 
to  H.  E.  Haun,  Richview,  at  $3,194. 

Wayne  County,  Section  A — Bridge,  to 
Wayne  Co.  Concrete  Constr.  Co.,  Fair- 
field, at   $3,657.88. 

Wayne  County.  Section  B — Bridge,  to 
Wayne  Co.  Concrete  Constr.  Co.,  Fair- 
field, at  $4,072.35. 


White  County,  Section  A — Gravel  road, 
to  Morgan,  Morgan  &  Massberger,  CarmI, 
at  $13,600.  „     „  ... 

Woodford  County,  Section  B — Bridge, 
to  Davia  &  WIdmer.  Deer  Park,  at  11.520. 

•Wellington,  Kan. — Contract  awarded 
to  Topeka  Bridge  &  Iron  Co.,  Topeka,  for 
one  reinforced  flat  top  concrete  bridge  40 
ft.  long,  52  ft.  wide,  at  $3,000,  and  one  re- 
inforced concrete  arch  bridge  25  ft.  long, 
52  ft.  wide,  at  $2,470  (bids  opened  June 
21).    J.  W.  Mavity,  City  Engr. 

•Laredo,  Tex. — Contract  for  construct- 
ing 2  concrete  bridges  over  Arroyos  Cha- 
con and  Zacate  awarded  by  Street  and 
Bridge  Com.  City  Council  to  A.  O.  Ramey, 
San  Antonio,  at  about  $12,000. 

•  Portland,  Tex.  —  Contract  reported 
awarded  by  Comrs.  Co.  Road  Dlst.  to  W. 
T.  Montgomery,  San  Antonio,  for  con- 
crete bridge  and  culverts  from  Sap  depot 
to  north  line  of  district,  at  $8,761. 

•  RIbera,  N.  M. — Contract  for  con- 
structing 14-ft.  steel  bridge  over  Pecos 
River  at  Ribera  awarded  by  County 
Comrs.  at  Las  Vegas  to  Missouri  Valley 
Bridge  Co.,  Leavenworth.  Kan.,  at  $5,500. 

•  Lebanon,  Ore.  —  Contract  for  con- 
structing 320-ft.  steel  bridge  over  South 
Santiam  River  awarded  by  County  Court 
of  Linn  County  to  Pacific  Iron  Wks., 
Portland,  at  $13,461. 

•Burlingame,  Cal. — Contract  reported 
awarded  by  City  Trus.  to  Eaton  &  Smith 
to  construct  8  bridges,  at  $20,072. 

•Santa  Barbara,  Cal, — Contract  re- 
ported awarded  to  Boardman  Constr.  Co., 
1107  Story  Bldg.,  Los  Angeles,  to  con- 
struct reinforced  concrete  bridge  across 
Mission  Creek,  at  Haley  and  De  la  Vina 
Streets,  at  $6,760. 

•San  Francisco,  Cal. — Contract  awarded 
by  Bd.  Pub.  Wks.  (F.  S.  Churchill,  Secy.) 
to  construct  Strauss  Trunnion  bascule 
bridge  across  Channel  Street  waterway 
to  Thomson  Bridge  Co.,  103  Main  Street, 
at  $84,287;  it  will  have  a  span  of  90  ft., 
40-ft.  roadway,  with  double  street  railway 
track  in  center.  Next  3  lowest  bids: 
Tibbltts-Pacific  Co.,  $92,877;  Healy-Tlb- 
bitts  Contr.  Co.,  $94,421;  California 
Contr.  Co.,  $102,833. 


PAVING  AND  ROADS 


PROPOSED     WORK 

Buffalo,  N.  Y. — City  Council  voted  to 
pave  Austin,  Bridgeman  and  May  Streets 
with  asphalt,  and  Clio  and  Lakewood 
Streets  and  Sunnyside  Place  with  shale 
brick. 

Phelps,  N.  Y. — Citizens  voted  June  29 
to  spend  balance  of  $55,000  Main  Street 
paving  fund  for  improving  Church  Street. 
P.  V.  Keefe,  Village  Clk. 

Vallsburg,  N.  J. — Bd.  Freeholders,  at 
Newark  voted  to  pave  S.  Orange  Avenue, 
Vallsburg. 

Allentown,  Pa. — About  $90,000  will  be 
spent  by  city  for  street  Improvements. 

Johnstown,  Pa. — Bonds  for  $100,000  for 
highway  improvements  will  be  sold  Aug. 
5  by  Harry  W.  Slick,  City  Treas. 

Pittsburgh,  Pa. — Bonds  amounting  to 
$500,000  for  road  improvements  in  Alle- 
gheny County  were  sold  by  County 
Comrs. 

Sewickley,  Pa. — The  Borough  Council 
approved  plans  for  constructing  4-mIle 
boulevard. 

Cheraw,  S.  C. — Bonds  for  $25,000  for 
road  improvement  will  be  sold  July  15  by 
Bd.   Pub.   Wks.    (G.   A.   Sherrlll,  Chmn.) 

Jefferson,  S.  C.^Hitizens  of  Jefferson 
Township  reported  to  have  voted  $25,000 
to  build  and  maintain  good  roads. 

New  Orleans,  La. — City  Council  Is  con- 
sidering constructing  a  plant  to  manu- 
facture  creosoted   wood  block  pavements. 

Augusta,  Ky, — Later  reports  state  citi- 
zens of  Bracken  County  defeated  proposi- 
tion to  Issue  $40,000  bonds  to  repair  turn- 
pikes. 

Cleveland,  Ohio. — Bonds  for  $23,582  for 
Chagrin  Falls-Greenville  Road  improve- 
ment will  be  sold  July  21  by  E.  G. 
Krause.  Clk.  Co.  Comrs. 

Steubenvllle,  Ohio. — Bonds  for  $53,000 
for  constructing  Irondale  and  Yellow 
Creek  Free  Turnpike  road  will  be  sold 
July  13  by  John  L.  Means,  Co,  Aud, 

Havana,  III. — City  Council  contemplates 
paving  20  blocks. 

Shawano,  Wis.— D.  E.  Westcott,  City 
Clk.,  writes  all  bids  opened  June  27  for 
9233  sq.  yd.  macadam  pavt.  and  3763  lin. 
ft.  combined  curb  and  gutter  have  been 
rejected,  and  work  will  be  done  by  Comr. 
of   Streets   and   Sidewalks. 

lola,  Kan.— F.  R.  Bartlett,  City  Engr., 
writes  contract  about  to  be  let  for  pav- 
ing Bway.,  State,  Elm  and  Chestnut 
Streets,  about  38,400  sq.  yd.,  with  Op- 
tional brick  or  National  pavement,  on 
concrete    22,000    ft.    curb. 


14 


ENGINEERING     RECORD 


Vol.  72.  No.  2 


Anac«m4a.  Mont.— Oty  Oouncil  con- 
toulM**  DaTlas  >Dd  coDatruct!n(  slde- 
WBlto  OB  JackaOB  and  Main  Str««u  and 
rtpalrtBS  Afcowfc  Rotd. 

MmM.— City  OowBll  adopted 
~iiiic    for    UaarsvaaMot    of 

B.  Haln  Sta.  br  gradlnc. 

tiMaa.  aidowalka,   etc     Parloc 

r  wiaaird  Miullthic  on  ooncreta 

lavteMe    eoacret*.     aaphalt     roa- 

.  or  nght  alaadard  bituluhle  pavt.: 

tod  coat  fICCST. 


paring: 
to  bo  of 


Coaoeil  Totod 
at  aMewaUu 
eoat  t48,SM. 


Austin.  T«a.—C1t]r  Comn.  contemplatea 
pavtBC     Rio    Oimada.     Rod     ~'  ~ 

Stroota  and  WeM  Avaono. 

Oalaa.   Tax.— Bryan   Parkway   wlU   b« 
pavod  by  city  at  a  ooat  of  about  no.OOO. 


Rod     River.     Flrat 


uemauii.  Tax. — A.  B.  Clenny.  City 
Bur.,  vfll  aooa  let  contract  for  paTtns 
W.  Saara  St..  1S.M0  aq.  yd.,  with  con- 
crotc  or  aaphaltlc  concrete. 

";»**'»"■    Tax.— Otiaena    Totad    tU.MO 
'  tor  eoaatruetlnc  roada. 

_<HywM»la.   Waah.— No    bide    received    by 
Mato  .Hlciiway   Comn.    June    U   for   con- 


iav  aoctlon  of  Padflc  Hlchway 
La  Ceator  north  In  Clarke  County: 

«n  wtU  ba  done  by  day  labor. 

Ooobaet  abont  to  be  let  by  County 
for    eoaatnictin*    1    miles    road 


County  line  toward  Olyropla, 

to  bo  gravel  aurtarcd. 

•aattlo.  Wash.— Bd.  Pub.  Wka.  approved 
plana  for  paving  streeu  aa  follows:  B. 
Harglnal  Way.  cost  nO«.OOQ:  Market 
and  W.  Firty-Aftli  Stroeta.  ooat  fl«,O0O: 
TWrtT-flfth  Avenue  8.  W.  cost  IM.OOO: 
Meridian  Avenue  and  Ferdinand  Street. 
cost  S4S.S4#. 

City  Cooncil  voted  to  construct  concrete 
walka  and  enrba  on  Liowman  Drive.  Cali- 
ISfata  Avenue.  Thirty-ninth  Avenue  8. 
W.,  W.  Hotdca  Street.  Stroud  Avenue. 

Cootracta  are  about  to  be  let  oy  Bd. 
Pobt  Wka.  for  paving  Fifth  Avenue  N.. 
nd  ceostractlng  concrete  sidewalka  on 
Vranklln   Avenue  and  Burwell  Streeta. 

Tacoma,  Wash.— County  Comrs.  voted 
to  coastroct  Paciflc  Highway  south  from 
Taeoasa  Country  Club.  S  miles. 

aty  Oooocll  contemplatea  conatructlng 
CMBsat  oopcrete  sidewalka  on  N.  Thlrty- 
•irtlk,  Tldrty-nlnth.  Forty-flrst  Oove. 
inllaa.  Fardlnand  and  Hnaon  Streeu. 

Walla  Walla,  Wash. —  City  Council 
voted  to  pave  First.  Newell  and  Thome 
StreeU;  cost  about  tlZ.000. 

San  Francisco,  Cal. — Bd.  of  Wks.  has 
adopted  plans  for  a  scenic  boulevard  40 
ft.  wide,  to  bo  constructed  around  Twin 
Pjaka.  to  be  paved  with  asphalt,  at  a 
wiotb  of  z»  ft. 

Vacavins,    CaL— CItlsana   voted    tl2,000 
—     for  paving  Main  Street. 


■■■Ill,  Idaho.- About  IM.OOO  will  be 
.  ■       for  highway  Improvements  In  Up- 
per Tkmmany  Diat. 

Verdun.   Qua. — See   •'Water  Worka." 

Fart  Crta,  Ont^— Oty  wlU  at  once  pave 

"**    -da.     eoBcrete    and     atKnit     1     mile 

_»m:  coat  tlO.OOO.    Engineer.  Oaorge 

of  Vtetland.    WiUlam  Sinmona,  City 


BIOS     DESIRED. 

—••■••^''"J?"***-— 1-"°**'  Ju'r  '»  by  8«ate 
RigkWay  Oooa..  Boston  (F.  I.  Bleler. 
■aey.),  (or  eonalnietlng  macadam  road  In 
Aiahmmt.  about  MM  ft.  In  length. 

,.'¥*'el**„^''*»'— ^'""  ^•*«  P-  "■  Jn'r 
U  by  EM.  Selectmen  for  grading  and  sur- 
facing about  lO.tOO  ri.  streeu. 


PievManea,  R.  I.— L'ntll  MS  July  11  by 
SLi^if?^"*  Supply  for  paving  with 
*oad  block  Founuin  and  Empire  Su. 


.^N.V^— Until  July  M  by  State 

of     Highways      (EUlwIn      Oufley, 

ftor     constructing     highways     In 

fcii'Baaon?""**'  "•""^•■^  •"  Englnaer- 

^  N^Y^ UnUI  July  H  by  L.  H. 

Borougli  Pres.,  for  regulating, 
-;  .L  ■-  and  laying  aidewalks  on  portions 
2*  Bay  Niactaeotb.  W.  Fifteenth  and  W. 
SisaMtyaswud  Streeu  and  Seventh  Ave- 

'  ""vt.  on  various  streets,  In- 
_....  -  —^  Wtoth,  E.  NInetoentb,  B. 
TUrtF-ainlli  and  other  strecU,  m  ail 
aboet  HM»  aq.  ft.  cement  sidewalka, 
•CgJ  5.  f^    asphalt  pavt.   (»-yr.   guar- 

Naw  Vorit,  N.  V^UnOI  July  IS  by 
Dooglaa  MatbewMn^  Prea.  Bronx  Bor- 
ooaft.  for  ragulaiMiB,  grading,  Uylng  slde- 
walkB.  etc..  on  porUana  of  Wood.  Olover 
Streeu  and  HoUaad  Avenue,  about  S470 
sq.  ft.  new  MuaMona  lluging,  u,MO  so. 
ft.  concrete  Mdewalk  fl  TrkUlnUnance), 
etc:  also  paving  with  bituminous  ooo- 
enU  on  E.  174th  and  E.  IVOtb  StreaU 
and  Albany  Creacent.  about  >700  so.  yds. 

Until  July  IS  by  Marcus  it.  Marks. 
pyaSL  borough  of  Manhstun.  for  repay- 
lug  with  asphalt  portions  of  w.  footh 
and  E.  Stzty-alghui  Streets,  about  >M0 
so.  yd.:  tmprovug  Market  Place,  under 
WHUamabttr^  Bridge.  17.210  aq  ft  con- 
crete aMsvaLlk,  and  furnishing  and  deliv- 
eriag  M,MO  granite  paving  blocks,  and 
IM^rn  wood  paving  Macks. 


Burlington.  N.  J.— Until  July  26  by  F. 
W.  Parrott.  Co.  Aud..  for  grading,  tiling 
and  laying  concrete  pavt.  on  1  mile  or 
read,   advertised   in    Engineering   Record. 

Quttenberg^  N.  J.— Until  July  19  by 
Town  Council  for  regulating  and  paving 
Bergenline  Avenue  with  trap  rock  blocks. 
Robert  Gaw.  City  Engr. 

Hackensaek,  N.  J.— Until  July  12  by 
Bd.  Chosen  Freeholders  for  repair  of 
Blue  Ridge  Road.  Chestnut  Ridge  Road. 
Ridge  Road:  also  rejMilr  of  Passaic  Ave- 
nue, asphalt  pavt. 

Keyport,  N.  J.— Borough  Clerk  writes 
bids  win  be  received  about  Sept.  1  for 
paving  Broad  Street  with  concrete  about 
10.000^  sg.  yd.;  cost  $12,000.  Engineer, 
George  D.  Cooper,  Red  Bank. 

Newsrk.  N.  J.— About  Aug.  6  by  Bd.  of 
Street  and  Water  Comrs..  for  paving  fol- 
lowing streeu:  S.  Munn  Avenue,  with 
asphalt:  Sunset  Avenue,  asphalt:  Chelsea 
Avenue,  asphalt:  N.  Sixth  Street,  asphalt 
or  brick:  Eckert  Avenue,  asphalt:  Belle- 
ville Avenue,  granite;  Sussex  Avenue.  3- 
In.  asphalt  block:  Bridge  Street,  granite; 
all   to  be  laid  on  6-ln.   concrete.      

Until  July  22  by  Bd.  Street  &  Wlater 
Comrs.  (Morris  Sherrerd,  Ch.  Engr.)  for 
paving  with  bitullthlc  on  6-ln.  concrete 
found..  Conklln  and  Shadwick  Avenues. 

S.  Orange  Avenue,  bids  for  which  are  to 
be  opened  July  15.  will  re<juire  about 
10  000  sq.  yd.  of  S-ln.  asphalt  block  pavt. 
on  6-ln.  concrete  and  4700  lln.  ft.  20  to  6- 
In,  granite  curb,  set  in  concrete,  etc. 

Philadelphia,  Pa.— Until  July  13  by 
Dept.  Public  Works.  Bureau  Highways, 
for  paving  street  Improvements  as  fol- 
lows (William  H.  Connell.  Ch.  of  Bureau, 
City  Hall):  „  ^,       ,    . 

cmaracter  Estimated 

Schedule  of  Work  Cost 

A— Grading    »56,000 

B— Paving  with  asphalt 135,000 

C— Paving  with  vitrified  block  23,000 

D— Repavlng  with  asphalt 121,000 

E — Repavlng    with    vitrified 

block   50,000 

F— Repavlng  with  wood  block.137,000 
G — Repavlng  with  granite 

block    30,000 

H— Resurfacing   with    asphalt  21,000 
I — Resurfacing    with    asphalt 

(Heater    method) 6,000 

J — Surfacing  with  waterbound 

macadam    36,000 

K — Resurfacing      with      bitu- 
minous pavement 11,000 

Hsgerstown,  Md.— Until  Jul.v  13  by 
County  Comrs.,  llagerstown  (Barry  M. 
Hartle.  Clk.)  for  constructing  a  section 
of  SUte  aid  highway  between  ChewsviUe 
and  Old  Forge  Road,  about  m  miles;  also 
a  mile  of  road  on  Old  Forge  Road  through 
town  of  Fiddlesburg. 

Dsyton,  Va, — Until  July  15  at  County 
Clerk's  OfBce,  Harrisonburg,  for  con- 
structing 6  miles  macadam  road  between 
Dayton  and  Ottoblne. 

Parksrsburg,  W.  Va.— Until  July  14  by 
Frank  Good.  City  Clk..  for  furnishing  ma- 
terial and  paving  portions  of  Green,  8th, 
Iglh  and  Avery  Sts.  with  vitr.  brick. 

Brooksvllle,  FIs.— Until  July  17  by  Co. 
Comrs.  for  furnishing  approximately  200 
Ions  asphalt.  3  asphalt  kettles.  H.  S. 
Jaudon  Eng.  Co..  Engrs.,  Savannah,  Ga. 

SarasoU,  FIs.— Until  July  24  by  City 
Council  for  approximately  14,000  sq.  yd. 
paving  on  Palm  and  Strawberry  Aves., 
brick,  aaphaltlc  concrete,  modified  asphalt 
and  flbered  asphalt  will  be  considered. 
Fitch  P.  Wright,  C.  Engr.,  Comr.  Pub. 
Wks. 

Lsurel,  Miss.— Until  July  20  by  D.  F. 
Gardiner,  City  Clk.,  for  street  improve- 
menu.  Including  27.753  sq.  yd.  dsphalt, 
10,07»  sq.  yd.  wood  block,  23,098  sq.  yd. 
gravel  pavt.  and  35,200  sq.  ft.  concrete 
sidewalks.     H.  W.  Bell,  City  Engr. 

Louisville,  Ky. — Reported  desired  until 
July  14  by  Bd.  Pub.  Wks.  (Roger  O.  Mc- 
Orath.  Secy.)  for  Improving  portions  of 
Parker  Avenue,  Thirty-fourth.  Walnut 
and  Thirty-fifth  Streets. 

Cuyahoga  Falls,  Ohio.- Until  July  28 
by  W.  F.  WiUlston,  Village  Ok.,  for  grad- 
Itig.  curbing  and  paving  with  brick  and 
block  stone  Portage  Street. 

Cincinnati,  Ohio. — Until  July  14  by 
Philip  Fosdick,  Dir.  Pub.  Service,  for  Im- 
proving Southern  Avenue,  Including  set- 
ting granite  curbs,  paving  roadway  with 
brick  and  constructing  necessary  drains 
and   InleU  and  reUlnIng  walls. 

Euclid,  Ohio.— Until  July  12  by  H.  S. 
Dunlop.  Village  Cnk..  804  Marshall  BIdg., 
Cleveland,  for  furnishing  material  and 
repairing  Euclid  and  Chardon  Roads.  F. 
A.  Pease,  Village  Engr.,  Marshall  Bldg., 
Cleveland. 

JefTsrson,  Ohio,— Until  July  12  by  A.  V. 
Hlllyer,  Clk.  Co.  Comrs.,  for  surface  treat- 
ment of  the  New  L,yme-BrownlIle  ma- 
cadam road  as  per  Report  76. 

-  New  Phlladelphls,  Ohio.— Until  July  19 
by  Edw.  Stingel,  Co.  Engr.,  for  1  mile  of 
DTlck  road. 

Oak  Hill,  Ohio.— Until  July  17  by  D. 
Hpurke  Parry,  Village  Clk.,  for  grading, 
curbing  and  paving  with  brick  a  i>ortlon 
of  W.  Main  Street  and  with  macadam 
Water  Street. 


Upper  Sandusky,  O. — Reported  desired 
until  Julv  H  by  Georse  M.  Fleck.  Village 
Clk.,  for  paving  with  vltr.  brick  or  block, 
shale  brick  or  block,  on  a  concrete  foun- 
dation, asphalt  block  on  a  concrete  foun- 
dation, or  other  material,  portions  of 
Kighth  and  South  Streets,  requiring  9994 
sq.  yd.  paving,  etc.  William  Martin,  Vil- 
lage Engr. 

West  Jefferson.  Ohio,— Until  July  26 
for  paving  Main  Street  with  asphalt  ma- 
cadam on  concrete  foundation;  cost 
842,000.      Address,    City    Clerk. 

Xenla,  Ohio.— Reported  desired  until 
Julv  20  by  Dir.  Pub.  Service  for  about 
17,200  sq.  yd.  wood  block,  brick,  sheet 
asphalt,  asphaltlc  concrete,  waterbound 
or  tar  bound  macadam  paving,  etc.  J.  P. 
Shumaker,   City  Engr. 

Brockton,  111. — Reported  desired  until 
Julv  12  by  Comrs.  Highways,  Embarrass 
Township,  for  constructing  combination 
rock  and  gravel  roads  on  4  highways. 

Chicago.  III.— Until  July  14  by  Bd. 
Local  Improv.  (Edward  J.  Glackin.  Secy.) 
for  paving  portions  of  Calumet  Avenue, 
Junior  Terrace,  Byron.  Le  Moyne  and  a 
number  of  other  streets.  Bids  desired  on 
vltr.  brick,  asphalt,  etc. 

Janeivllle,  Wis.— Until  July  27  by  Bd.Pub. 
Wks.  (James  A.  Fathers.  Chran.)  for  furr 
nishing  material  and  paving  with  asphalt 
Wisconsin  and  S.  Bluft  Streets,  in  all 
6444  sq.  yd.  paving  and  195  sq.  yd.  resur- 
facing: also  with  brick  Milton  Avenue, 
requiring  61163  sq.  yd.  paving,  etc. 

Blue  Earth,  Minn.- Until  July  15  by 
Easton  Floe.  City  Clk..  for  18,000  sq.  yd, 
paving  and  8000  ft.  curbing,  advertised  in 
Engineering  Record. 

Bralnerd.  Minn. — Reported  desired  until 
July  12  by  C.  W.  Mahlum,  Co.  Aud.,  for 
constructinK  1  mile  of  state  road. 

Tonganoxle,  Kan. — Until  July  12  at  office 
of  City  Clerk,  for  constructing  about  9892 
sq.  yds.  concrete  pavement,  2748  lin.  ft. 
combined  concrete  curb  and  gutter,  etc. 

Norfolk.  Neb. — Reported  desired  until 
July  19  by  P.  F.  Stafford,  City  Clk.,  for 
30.000  yd.  concrete  paving  and  16,000  ft. 
concrete  curb.     H.   H.   Tracy,   City   Engr. 

Butte,  Mont.— Until  Aug.  4  by  City 
Clerk  for  paving  work,  Broadway  from 
Montana  to  Emmet  Street,  17,000  sq.  yd. 
with  bitulithic  or  asphaltlc  concrete,  curb 
8100  ft.,  gutters  2800  ft.,  concrete  base, 
fill  to  be  loam  for  parking;  cost  |50,000. 
J.  J.  Armstrong,  City  Engr. 

Until  Aug.  7  by  City  Clerk  for  paving 
with  bitulithic,  asphaltlc  or  wood  block 
Main  Street,  Platinum  to  Aluminum 
Street,  about  6000  sq.  yds.  on  concrete 
foundation:   cost  $15,000. 

Laurel,  Mont. — Reported  desired  until 
July  16  by  O.  H.  Bundy,  City  Clk.,  for 
laying  approximately  14,500  sq.  yd.  bitu- 
lithic pavement,  etc.,  in  Special  Improve- 
ment Dlst.  No.  15. 

Sydney,    Mont. — See    "Water  Works." 

Kansas  City,  Mo.— Until  July  13  by  Bd. 
Pub.  Wks.  (Edward  V.  Webster,  Acting 
Secy.)  for  improving  portions  of  Brook- 
side  Boulevard,  Indiana  and  Montgall 
Avenues.  Oak  and  Twenty-ninth  Streets. 
Bids  desired  on  sheet  asphalt,  asphalt 
macadam  and  Portland  cement  concrete 
pavement;  also  repairing  and  maintaining 
macadam  pavement  on  Oak  Street  and 
Wornall  Road. 

Sapulpa,  Okla. — Reported  desired  until 
July  15  by  R.  M.  Whittlsey,  Cltv  Engr., 
for  16,000  yd.  concrete  pavt.,  4200  yd. 
excav.  and  curbing  and  gutter. 

Seattle.  Wash.— Until  July  27  by  F.  W. 
Allen,  Deputy  Co.  Engr.,  for  paving 
Duwamish  River  and  Renton  Junction 
Roads  with  crushed  rock,  later  brick: 
cost  8100,000.  F.  W.  Allen,  Deputy  Co. 
Engr. 

Spokane,  Wash. — Reported  desired  until 
July  23  by  Alfred  T.  Anderson,  Co.  Aud., 
for  constructing  4%  miles  Permanent 
Road  No.  13-A.  between  Dennlson  and 
Deer  Park.  Bids  desired  on  asphaltlc 
macadam,  asphaltlc  concrete  on  concrete 
base,  asphaltlc  concrete  on  macadam 
base,  one  course  concrete,  two  course 
concrete,  Warrenlte  and  Warrenlte  and 
asphaltlc  macadam,  requiring  In  all  29,000 
??««''?•  «'"='i*-  38.000  sq,  yd.  paving  and 
1200  ft.  corrugated  pipe  culverts.  J.  W. 
Strack,  Co.  Engr. 

.  ^.■"/ .  ^,*J'"v.'  W"h.— Reported  desired 
until  July  16  by  Countv  Comrs.  for  con- 
structing Permanent  Highway  No.  9  by 
hardsurfaclng.  Grover  Cookerly,  Co 
Engr. 

T^fiVJt,'''  2r*'~'^J°"'  ^"'y  IS  'or  paving 
Ji^^  ,"*^'inn'?,'*'"'"*^,  "".^  °'her  streets, 
^~.^*.lli"u,.!"1-..yi-.*'"'  asphaltlc  con- 
crete and  Hillside  brick  on  5-ln.  concrete 
foundation.      G.    T.    McClean.    City    Engr. 

*.T^hi!,""J?w-  0':«'-Until  July  14  by  John 
AfChIn,    City    Recorder,    for    paving    with 

«.?h".*5„''.P°''"°"v.°t  F-l"h  Street  and 
with    concrete,    asphalt    wearing    surface 

F?f*th"  Street""'        ^""^  another  portion  of 

»,5„""f?/"'*'~U""'  '"'^  '8  by  State  Hlgh- 
JJ^i^Ji ""',"■•  ^"<'}""  B'dg.,  Sacramento, 
for  following  sections  of  State  HiKhwava 
paved  with  Portland  cement  concrere' 
San'trRlfa,'5%"";n^-,er'"    ^'vermore    to 

ju^  tW?a^X:''4  9""X.''""=''°  '^"- 


San  Bernardino,  Cal. — Reported  desired 
until  July  13  by  Bd.  Supcrv.  for  paving 
with  concrete  2.038  miles  of  county  iitgh- 
way  Etiwanda  Avenue,  Road  17  Div.  A, 
from  San  Bernardino  Avenue  to  Highland 
Avenue,  and  1.986  miles  of  Magnolia  Ave- 
nue, Road  34,  from  Colton  Avenue  to  Fer- 
ris  Avenue. 

PRICES     AND      LETTINGS. 
if  Indicates  award  of  contract. 

♦  Brookline,  Mass. — Contract  awarded 
for  laying  wood  block  pavement  on  Wash- 
ington Street  to  Simpson  Bros.  Cor.,  Bos- 
ton, at  $33,240   (bids  opened  June  14). 

■^Massachusetts.  —  Contract  awarded 
June  29  by  Massachusetts  Highway  Comn. 
(F.  I.  Bieler,  Secy.)  for  3700  ft.  asphalt 
macadam  road  in  Danvers  to  D.  Linehan 
&  Son,  Beverly,  at  $8,976.  Next  2  lowest 
bids:  Alco  Contr.  Co.,  $9,361;  Perini 
Constr.  Co.,  $9,624. 

•^Merlden,  Conn, — Bids  were  opened 
June  29  by  Bd.  Pub.  Wks.  for  paving  E. 
and  W.  Main  Streets  as  follows — (a)  E. 
Main  Street,  including  6100  sq.  yd.  wood 
block,  13.398  sq.  yd.  brick,  13.210  sq.  yd. 
reinforced  concrete,  set  curb,  etc.:  (b) 
W.  Main  St..  including  10,820  sq.  yd.  wood 
block,  6475  sq.  yd.  brick,  set  curb,  etc.: 
H.  L.  &  W.  Limmicti,  Meriden,  (a)  $83,- 
503,  (b)  $56,371;  Thos.  Kearney,  Meriden, 
(a)  $79,158,  (b)  $63,791  (awarded  con- 
tract) ;  Leonard  Suzio.  Meriden,  $77,656 
(awarded  contract),  (b)  $54,148.  W.  S. 
Clark,   City  Engr. 

-A-Albany,  N.  V. — Contracts  for  paving 
awarded  by  Bd.  Contract  and  Supply  as 
follows:  Broadway,  to  Wm.  F.  Campion, 
at  $142,245;  Willett  Street  and  a  road  In 
Beaver  Park  between  Eagle  Street  and 
Park  Avenue  with  asphalt,  to  Gleason  & 
Davitt,  at  $38,767;  Main  Avenue  with  as- 
phaltlc concrete,  to  Langan  Constr.  Co.. 
at  $34,461. 

Batavia,  N.  Y. — Following  are  lowest 
bids  opened  June  16  by  Council  for  pav- 
ing: Dellingler  and  Tracy  Aves.,  with 
bituminous  macadam.  W.  H.  Ripton. 
Rochester,  $7,285  and  $9,014  respectively; 
Washington  Ave.,  bituminous  macadam, 
H.  W.  Roberts,  Utica,  $25,230:  Swan  St., 
with  bitulithic,  Warren  Bros.  Co.,  Boston, 
Mass.   (only  bidder),  $14,221. 

-A^Geneva,  N.  Y. — Contract  for  paving 
Exchange  Street  with  asphalt  and  brick 
awarded  by  Bd.  Pub.  Wks.  to  Warner, 
Quinlan  Co.,  Syracuse. 

♦  New  York,  N.  Y. — Following  repaying 
contracts  were  let  June  28  by  President 
borough  of  Manhattan:  Amsterdam  Ave- 
nue from  Sixty-third  to  Sixty-eighth 
Street,  Thirty-sixth  Street  from  Tenth  to 
Eleventh  Avenue  and  West  End  Avenue 
from  Ninety-first  to  Ninety-sixth  Street 
and  from  Bway.  to  West  End  Avenue,  all 
to  Asphalt  Constr.  Co.,  at  208  Bway.,  at 
$33,999,  $12,017  and  $17,923  respectively; 
Sixty-second  Street  from  Columbus  to 
Amsterdam  Avenue  and  Thirty-eighth 
Street  from  Madison  to  Park  Avenue, 
both  to  Aztec  Asphalt  Co.,  90  West 
Street,   $6364  and   $3288  respectively. 

■^Troy,  N.  Y. — Contract  for  repavlng 
Hoosick  St.  with  Hassam  awarded  by  Bd. 
Contract  and  Supply  to  Hassam  Pavement 
Co.,  Worcester,  Mass.,  at  $51,226. 

■A^Belvldere,  N.  J. — Contract  awarded 
Julv  2  by  Bd.  Chosen  Freeholders  (J.  R 
Thatcher,  Dir.),  for  surface  treatment  of 
194, 00()  sq.  yd.  of  county  highways,  also 
for  repairs  to  the  macadam  road  leading 
from  Hackettstown  to  AUamuchy,  to 
Salmon   Bros,   of  Netcong. 

Mlllburn,  N.  J.— Lowest  bid  opened 
June  14  by  Bd.  Freeholders,  Newark,  for 
paving  Springfield  Ave.,  Mlllburn,  about 
8800  sq.  yds.  with  type  known  as  Roman 
road,  submitted  by  Franklin  Contr.  Co., 
New  York,  at  $1.54  per  sq.  yd.  Other  bid- 
ders: Central  Constr.  Co..  Boston,  Mass., 
$1.58'^  per  sq.  yd.,  and  Alien  Eng.  Co., 
Newark,  lump  sum  bid  of  $17,500.  Speci- 
fications for  the  Roman  pavt.  call  for 
6-in.  concrete,  smoothed  oft  at  top  with 
cement,  over  this  is  placed  H-in.  surfac- 
ing of  a  patented  bitumen  mixture.  This 
is  applied  in  a  semi-liquid  form  which 
hardens  to  about  consistency  of  asphalt. 

■^tContracts  for  waterfound  macadam 
with  cobble  gutters  in  Wyoming  and 
Short  Hills  sections  of  Mlllburn  awarded 
by  Township  Com.  June  21  to  John  Dorer, 
Irvlngton,   at  about   $30,000. 

■A-Newark,  N.  J. — Contract  for  pa-vlng 
with  asphalt  Richard,  Oraton  Streets  and 
Ferry  Avenue,  awarded  to  Continental 
Public  Works  Co.,  New  York,  at  $6609. 
$5929  and  $11,796  respectively,  and  for 
paving  Ferry  Street  with  wood  block  to 
Glenfleld  Constr.  Co.,   Newark. 

Trenton,  N.  J. — Lowest  bid.s  opened 
June  25  for  paving  with  asphaltlc  con- 
crete on  5-ln.  concrete  foundation,  Ard- 
more.  S.  Clinton  and  Whitt.aker  Avenues, 
Cooper,  Fulton  and  Lamberton  Streets. 
26,075  aq.  yd.  submitted  by  Newton  Pav- 
ing Co.,  Trenton,  at  $1.24  and  $1.29  per 
sq.  yd.;  total  $43,479.  Abram  Swan,  Jr., 
Engr.    of    Streets,    Municipal    Bldg.) 

-AWashlngton,  D.  C. — Contract  awarded 
for  7700  sq.  yd.  granite  block  roadway  to 
R.  J.  Beall  Constr.  Co.,  Washington  (bids 
opened  by  Comrs.  D.  C.,  June  22). 

♦Waycross,  Ga. — Contract  for  paving 
with  brick  Oilmore  and  Tebesvu  Streets 
awarded  by  City  Council  to  Georgia 
Engineering  Co.,  at  98>4  cents  sq.  yd. 
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icSt.  Augustine,  Fla. — Contract  award- 
ed by  J.  Clifford  R.  Foster,  State  Arsenal, 
for  constructing  approximately  10,000  sq. 
yd.  No.  2  vitr.  brick  roadway  witti  4-in. 
X  10-ln.  concrete  curb  within  State  Camp 
Grounds  at  Black  Point,  to  Wilson 
Constr.  Co..  Clark  Bldg.,  Jacksonville,  at 
$1.17   per  sq.    yd. 

■A^Selma.  Ala. — Contracts  awarded  by 
Bd.  Co.  Revenue  for  grading  and  gravel- 
ing roads  as  follows  (bids  opened  June 
21):  Barkersville  Road,  10  miles,  to  Cen- 
tral Alabama  Constr.  Co.,  Luverne;  Bla- 
eock  and  Uniontown  Road,  3%  miles,  to 
D.  R.  Cook  &  Co.,  Montgomery. 

^Columbus,  Tenn. — Contract  for  about 
24,000  sq.  yd.  paving  on  concrete  base 
(bids  opened  July  2)  awarded  to  South- 
ern Asphalt  &  Constr.  Co.,  at  81  cts.  per 
sq.  yd,;  maintenance  8  cts.  Next  lowest 
bidder:  Murray  Constr.  Co.,  Knoxville, 
Tenn.,    88   cts.   per   sq.   yd.;    maintenance, 

5  cts.     W.   P.   Erwin,   City  Recorder. 

♦Berlin  Heights,  Ohio. — Contract  for 
paviMK  Ceylon  R(i.  (bids  opened  June  21) 
awarded  to  Kennedy- Warner  Co..  Me- 
dina, at  $11,900.  T.  M.  Elson,  Township 
Clk. 

♦Columbus.  Ohio. — Contracts  for  paving 
awarded  by  Bd.  Pub.  Service  June  29  as 
follows:  To  Cleveland  Trinidad  Paving 
Co..  for  paving  Long  and  Main  Streets 
with  asphalt  at  $75,017  and  $53,945  re- 
spectively, and  Northwood  Avenue,  $8,615; 
to  Andrews  Asphalt  Paving  Co.,  for  pav- 
ing with  asphalt  W.  Broad  Street  from 
Sandusky  Street  to  Shady  Lane,  at  $102,- 
047,  and  Souder  Avenue,  $5,372;  to  S.  T. 
Knight  for  asphalt  paving  on  Ohio  Ave- 
nue, at  $9,704;  Gibbard  Avenue,  at  $21,400, 
and  Fairwood  Avenue,  $28,251;  to  W.  M. 
Graham  for  asphalt  on  Markison  Ave- 
nue, at  $5,840;  to  George  Geigle  &  Son, 
brick  paving,  at  $48,625. 

■A-Flndlay,  Ohio.  —  Contract  for  con- 
structing Base  Line  Road  awarded  by 
County  Comrs.  to  Col.  Edington,  at 
$12,890. 

•Medina.  Ohio. — Contract  for  paving 
Angling  Road  in  Hartland  and  CJarks- 
field  Townships  awarded  by  County 
Comrs.  June  25  to  Modern  Constr.  Co., 
Fremont,  at  $38,165. 

♦  Mlddletown.  Ohio. — Contract  for  66,750 
sq.  ft.  cement  sidewalks  (bids  opened 
June  22)  awarded  to  Arpp  Simpson  Co., 
Middletown,  at  $14,797.  Other  bids:  A.  U. 
Johns.  Trenton.  $15,501;  Alexander  Paul. 
Middletown,  $18,672;  Strudtbeek  Bros., 
Middletown,  $16,267.  John  Kemz,  Clk. 
City  Comn. 

♦  Polk,  Ohio. — Contract  awarded  by  Bd. 
Trus.,  Jackson  Township  (Fred  Hartsel, 
Clk.)  for  improving  and  paving  10  miles 
or  roadway  to  E.  F.  Downs,  Toledo,  at 
$38,968.  R.  T.  Scantlebury,  Co.  Engr., 
Ashland. 

♦Salem,  Ohio. — Contract  awarded  by 
city  for  repaying  McKinley  Avenue  to 
Kent  Constr.  Co..  Kent,  at  $1.07  per  sq. 
yd.;   total  cost  $22,470. 

♦Struthers,  Ohio. — Contract  awarded 
for  grading  and  macadamizing  Cemetery 
Hill  Rd.,  Poland  Township,  to  Walters 
&  Russell.  West  Austintown,  at  $11,110 
(bids  opened  June  22).  Other  olds:  L. 
H.  Young  Contr.  Co..  West  Austintown, 
$12,335;  Campbell  Bros.,  Youngstown, 
$15,000. 

♦Youngstown,  Ohio. — Contract  awarded 
by  City  Bd.  of  Control  to  R.  C.  Shook, 
Youngstown,  for  grading  and  Improving 
Fredericksburg  Road  at  Milton,  at  $36,- 
284. 

Lowest  bids  opened  by  Green  Township 
Trus.  for  constructing  north,  south,  east 
and  west  roads  through  Greenford,  3,65 
miles  of  macadam  pavement:  Smith 
Constr,  Co.,  Youngstown,  at  $32,245,  and 
from  second  section  of  east  and  west 
road,  1.32  miles,  L,  H.  Young  Co.,  Youngs- 
town, at  $10,171, 

Bloomington,  Ind. — Lowest  bid  opened 
by  City  Council  for  paving  S,  College 
Avenue  with  bituminous  concrete  sub- 
mitted by  Indiana  Asphalt  Co.,  Indian- 
apolis, at  $19,306. 

♦Elgin,  III. — Contract  awarded  on  bids 
opened  June  26  by  City  Council  for  pav- 
ing  portion    of   N.    State    Street   to  Logan 

6  Oiertz  Constr.  Co.,  Elgin,  as  follows: 
12.062  sq.  yd.  brick  pavement  (Purington 
block),  $1.75;  3593  lln.  ft.  curb  and  gutter, 
50  cts.;  2895  lin,  ft,  curb.  30  cts.;  298  lln. 
ft.  concrete  headers,  20  cts.;  16  cross- 
walk headers,  $2;  16  gutter  plates,  $3; 
9  catch  basins,  $30;  270  lin.  ft.  8-in. 
sewer,  50  cts.;  adjusting  M.  H.  &  C.  B. ; 
total  $24,360.  Other  bids;  Illinois  Hyd. 
Stone  &  Constr.  Co.,  Elgin.  $25,310;  H.  G, 
Goelitz,  Oak  Park,  $25,240.  Engineer's 
estimate,  $26,673.  Morgan  H.  Brlghtman, 
City   Engr. 

Illinois. — .See    "Bridges." 

♦  Milwaukee,  Wis. — Contract  for  paving 
Third  Street  with  sandstone  awarded,  by 
Public  Wks.  Dept.  to  George  Czerwinski, 
at  $26,000. 

Des  Moines,  Iowa. — Lowest  bids  opened 
by  City  Council  for  paving  Court  Avenue 
are  as  follows:  Des  .Moines  Asphalt  Co.. 
with  asphalt,  at  $1.94H  per  sq.  yd.,  and 
Wagner  &  Co.,  with  brick,  at  $1.98  per 
SQ.  yd. 

♦  Mason  City,  Iowa.  —  Contract  for 
10,600  sq.  yds.  concrete  pavement  (bids 
opened   June   21)    awarded   to   Shugart   & 


Munson,  Nevada,  at  $1,565  per  sq.  yd.; 
Moore,  Seig  Constr.  Co.,  Waterloo,  bid 
$1.62.     F.    P.    Wilson,   City  Erigr. 

Leavenworth,  Kan.  —  Following  bids 
opened  by  City  Comn.  for  paving  with 
brick  2d  Ave.:  E.  W.  Geiger  Constr.  Co.. 
$17,461,  and  D.  W.  Sodding  Co.,  Kansas 
City,  at  $18,536. 

♦  Helena,  Mont.— Contract  for  filling 
and  paving  11  blocks  on  Perry  St.  with 
bitulithic  awarded  by  city  to  Southern 
Bitulithlc  Co.,  Nashville,  Tenn.,  at  $41,000. 

♦Clarksvllle,  Tex. — Contract  awarded 
for  13,531  sq.  yds.  brick,  7,230  sq,  yds.  as- 
phalt macadam  pavement,  to  McCallum 
&  Dalton,  210  First  National  Bank  Bldg., 
Fort  Worth,  at  $52,023  (bids  opened  June 
21). 

♦Portland,  Tex.  —  Contract  reported 
awarded  by  Comrs.  Road  Dist.  1  of  San 
Patricio  County,  to  W.  T.  Montgomery  of 
San  Antonio,  for  causeway  and  approach 
and  road  from  Nueces  Bay  to  the  San 
Antonio  and  Aransas  Pass  depot  at 
$23,853.  The  road  is  to  be  of  mud-shell 
construction,  trap-rock  facing,  and  tarvia 
treated, 

Everett,  Wash, — Lowest  bid  opened  by 
County  Comrs.  for  constructing  Perma- 
nent Highway  No.  18  submitted  by  Ward 
&  Templeton,  Everett,  at  $13,694. 

Contract  for  constructing  Permanent 
Highway  No.  17  awarded  by  County 
Comrs.  to  Ward  &  Templeton,  Everett, 
at    $9509. 

♦Goldendale,  Wash. — Contract  tor  con- 
structing Permanent  Highway  No.  4 
awarded  to  Transfer  &  Livery  Co.,  Hood 
River,    Ore,,    at    $20,950. 

♦  Mount  Vernon,  Wash. — Contract  for 
paving  Cleveland  Avenue  and  Section 
Street  awarded  by  City  Council  to  M.  E. 
Morris,    Burlington,    at    $10,469, 

♦Seattle,  Wash. — Contract  for  con- 
structing Woodinville-Duval  Road  award- 
ed by  King  County  Comrs.  to  Booker, 
Kiel  &  Whippel,  Central  Bldg.,  at  $45,215. 

♦Contract  for  constructing  Permanent 
Highway  No.  9  (Wight  Road)  awarded 
by  County  Cnmrs.  Geo.  Banderet,  Ren  ■ 
ton,  at  $16,498. 

♦Oregon. — Contracts  awarded  by  State 
Highway  Comn.,  Salem,  for  furnishing 
5000  bbl.  cement  and  10,000  cu.  yd. 
crushed  rock  for  constructing  concrete 
paving  on  Siskiyou  Mountain  Div.  Pacific 
Highway.  Standard  Portland  Cement 
Cor.,  San  Francisco,  at  $2.51  per  bbl.  for 
cement,  and  Medford  (Concrete  Constr. 
Co..  Medford,  for  crushed  rock,  at  $1,73 
to   $1.85  per  cu,   yd. 

♦Palo  Alto.  Gal. — Contract  awarded  to 
Federal  Constr.  Co..  Sharon  Bldg.,  San 
Francisco,  for  paving  as  follows:  7544  yd. 
grading,  50  cts.;  12.354  ft.  concrete  curb, 
30  cts.;  441.682  sq.  ft.  5-in.  concrete  pavt., 
10.  24cts.     J.  T.  Byxbee,  Jr.,  City  Engr. 

Ogden,  Utah. — Lowest  bid  opened  by 
City  Comn.  for  paving  Madison  Street 
submitted  by  P.  J.  Moran,  Salt  Lake 
City,  at   $28,280. 

♦Walkersville,  Ont. — Contract  for  17,500 
sq.  yd.  bitulithic  or  asphalt  concrete  pave- 
ment, etc.,  awarded  to  Chick  Constr.  Co.. 
Windsor.  (Bids  opened  June  24).  Cecil 
H.   Robinson,   Town  Clk. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK 

Glen  Ridge,  N.  J. — Town  Council  con- 
sidering construction  ot  garbage  disposal 
plant.     L.  H.  Davey  is  one  of  committee. 

Newark,  N.  J. — Bd.  of  Works  (Morris 
R.  Sherrerd,  Ch.  Engr.)  is  said  to  favor 
letting  contract  to  lowest  bidder  for  col- 
lecting garbage  for  another  3  years,  im- 
provements to  be  made  to  present  sys- 
tem. 

Parrel  I,  Pa. — Citizens  reported  to  have 
voted  to  issue  bonds  for  constructing  in- 
cinerating  plant. 

BIDS     DESIRED. 

New  York,  N.  Y.— Until  July  16  by  J.  T. 
Fetherston.  Comr.  Street  Cleaning, 
Municipal  Building,  for  furnishing  ma- 
terial and  equipment  for  removal  of  snow 
and  ice  during  winter  season  of  1915-1916 
as  follows:  Borough  of  Manhattan.  $100.- 
000  security;  Borough  Bronx,  $25,000  se- 
curity; Borough  Brooklyn,  $100,000  secur- 
ity; Borough  of  Manhattan  divided  Into 
3  snow  removal  districts,  security  $40,000 
each  district;  Borough  Brooklyn  divided 
into  4  snow  removal  districts,  security 
$25,000    each    district, 

Asbury  Park,  N.  J.— Until  July  13  by 
Bd,  Comrs.  for  collection,  removal  and 
disposal  of  garbage,  rubbish,  ashes  ajid 
dead  animals;  also  separate  bids  for  col- 
lection and  operation  of  a  disposal  plant 
for  collecting  and  transporting  for  gar- 
bage, rubbish,  ashes  and  dead  animals. 
Howard  D.  LeRoy.  Comr.  Pub.  Wks. 

East  Chicago,  Ind. — Reported  desired 
until  July  16  by  City  Clerk  for  construct- 
ing garbage  disposal  plant. 


Rock  Island,  III. — Frank  Flasch  and  Al- 
bert E.  Kerr,  representing  Flasch  Co.  of 
Chicago,  holders  of  contract  for  erection 
of  12-ton  garbage  incinerator  to  cost 
$16,000,  are  in  this  city  and  about  to  let 
sub-contracts  for  erection  of  plant. 

PRICES     AND     LETTING8. 

irindicates  award  of  contract. 

Detroit,  Mich. — Later  reports  state  that 
following  are  totals  of  bids  opened  June 
24  by  Dept.  Pub.  Wks.  (Geo.  H.  Fenkell, 
Comr.)  for  erecting  reduction  plant  from 
plans  ot  Smith.  Hlnchman  &  Grylls,  De- 
troit: F.  H.  Goddard.  Inc..  Detroit.  $180,- 
788;  H.  L.  Van  der  Horst,  Kalamazoo, 
$184,000;  Geo.  D.  Nutt  Co.,  $185,740;  C.  A. 
Fuller  Co..  $186,433;  John  H.  Parker  Co., 
$194,877;  Corrlck  Bros.,  $201,000. 


HYDRAULIC  CONSTRUC- 
TION   AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK 

Clean,  N.  Y.— E.  W.  Fitzgerald  has 
been  appointed  by  Mayor  Simpson,  Chmn. 
Flood  Abatement  Comn.,  to  have  charge 
of  flood  abatement  work,  for  which 
$150,000  bonds  were  recently  authorized. 

Causeway — Fairmont,  W.  Va. — Bd.  City 
Affairs  reported  considering  building  a 
300-ft.  causeway  across  Coal  Run  ravine 
to  connect  Main  Street  and  Fairmont 
Avenue;   cost  about  $135,000. 

Bank  Protection — Savannah,  Ga. — Fol- 
lowing are  totals  of  bids  opened  June  21 
by  Col.  W.  G.  Langfltt,  Corps  Engrs.,  U. 
S.  A.,  for  repairs  to  bank  protection  of 
Savannah  River:  Simons-Mayrant  Co.. 
Charleston,  S.  C,  $17,275  recommended 
for  award);  A.  J.  Twigys  &  Son,  Au- 
gusta,   $20,325. 

Drainage — Woodstock,  III. — Hearing  will 
he  held  July  12  at  County  Court,  Wood- 
stock, for  establishment  of  Coon  Creek 
Drainage  Dist.  of  Boone  and  McHenry 
Counties.  Work  comprises  16  miles  of  tile 
6  to  27-in.  and  6  miles  open  ditch;  main 
ditch  30  to  40-ft.  bottom  and  over  260,000 
cu.  yds.  excav.  Arthur  L.  Webster, 
Drainage  Engr.  of  Wheaton, 

Drainage — Atlantic,  Iowa. — Preliminary 
surveys  being  made  by  J.  H.  Mayne. 
Council  Bluffs,  for  drainage  of  Indian 
Creek,  about  100,000  cu.  yd.  Address 
County  Aud. 

Drainage — Logan,  Iowa. — Surveys  being 
made  by  Engineer  Price  for  drainage. 
Address  County  Aud. 

Wharves — Beaumont,  Tex. — State  At- 
torney General  has  approved  issue  of 
$100,000  bonds  for  wharves  and  docks, 
plans  for  which  are  being  prepared  by 
Hugh  McL.  Harding,  52  Vanderbllt  Ave- 
nue,   New    York. 

Levee — Fort  Worth,  Tex. — Mayor  Tyra 
is  said  to  favor  construction  of  levee  at 
Holly  plant;  cost  about  $16,500. 

Dry  Dock  —  Galveston,  Tex.  —  City 
Comrs.  granted  J.  P.  McDonough  a  50- 
yr.  lease  covering  a  site  on  Pelican  Spit 
for  a  dry  dock  and  marine  ways  pro.1ect. 

Charles  N.  Crowell.  Naval  Archt..  East 
Boston,  Mass.,  reported  to  have  been  en- 
engaged  by  J.  P.  McDonough  to  prepare 
plans  and  supervise  proposed  marine  rail- 
way, dredging  and  bulkheading,  etc. 

Power  Plant — Eugene,  Ore. — City  re- 
ported to  be  considering  installation  of 
a  1250-kw.  steam  electric  power  plant 
as  an  auxiliary  to  existing  municipal 
plant  of  two  700-kw.  generators  on  Mc- 
Kenzie  River. 

Dredge  Improvement — Portland,  Ore. — 
Port  of  Portland  Comn.  will  soon  let  con- 
tract for  installing  ladder,  cutting  ma- 
chinery and  other  equipment  necessary 
to  fit  out  dredge  the  new  Columbia.  E. 
W.  Wright,  Port  Mgr..  estimates  cost  of 
equipping    dredge    at    $22,500. 

E.  W.  Wright.  Mgr.  Port  of  Portland 
Comn..  reported  to  have  recommended 
removal  of  dyke  at  head  of  Haydens  Isl- 
and, so  that  there  would  be  a  current 
through  slough,  or  build  dyke  to  such  a 
height  that  freshets  carrying  sediment 
would  not  go  over  it;  the  latter  to  cost 
about  $100,000,  He  also  estimates  cost  of 
dredging  slough  as  follows:  For  20  x  200- 
ft.  channel,  $26,263;  for  25x300-ft.  chan- 
nel, $107,811,  and  for  a  30  x  300-ft,  chan- 
nel,   $278,302, 

BIDS     DESIRED. 

Plei— Brooklyn,  N.  Y.— Until  July  15  by 
R.  A.  C.  Smith.  Comr.  Docks  and  Ferries. 
Pier  A,  New  York,  for  building  new  pier 
at  foot  of  Thirty-fifth  Street,  borough  of 
Brooklyn;   security  $136,000. 

Dredging — Brooklyn,  N.  Y. — Until  July 
16  (extension  of  date  from  July  12^  by 
R.  A.  C.  Smith,  Comr.  Docks.  Pier  A.. 
New  York,  for  dredging  in  Mill  Basin. 
Jamaica  Bay.  Boro.  Brooklyn,  Contract 
No.   1463. 

Dredging— New  York,  N.  Y.— Until 
-Aug.  2  bv  U.  .S.  Engineer's  Office.  Army 
Bldg.,  39  Whitehall  Street,  for  dredging 
in  Hempstead  and  Huntington  Harbors, 
N.  T.,  advertised  In  Engineering  Record, 


Dredging — Philadelphia.  Pa.— Until  Aug. 
9  by  tn  S,  Engineer's  Oflilce,  Philadelphia, 
for  dredging  In  Delaware  River  on  BeUe- 
vue  and  Cherry  Island  Lighthouse  ranges, 
advertised  in  Engineering  Record. 

Pier— Philadelphia.  Pa.— Until  Aug.  9 
by  John  Meigs.  Dir.  Pub.  Wharves.  Docks 
&  Ferries,  555  Bourse  Bldg.,  for  pier  con- 
struction In  Delaware  River,  between  Mc- 
Keon  Street  and  Snyder  Avenue,  adver- 
tised  in   Engineering   Record. 

Dredging— Norfolk,  Va.— Until  Aug,  4 
by  U,  S,  Engineer's  Office,  Custom 
House,  for  dredging  in  Inland  Waterway 
from  Norfolk.  Va.,  to  Beaumont.  N.  C, 
advertised   in   Engineering   Record. 

Pier — Augusta,  Ga.— Until  July  22  by 
City  Council  for  furnishing  material  and 
constructing  a  reinforced  concrete  pier 
and  steel  warehouse,  as  advertised  In 
Engineering  Record.  Nisbet  Wingfleld, 
City  Engr. 

Dredging— Grand    Marais,    Mich. — Until 

July  15  by  U.  S.  Engineer's  Office,  Duluth, 
Minn.,   for  dredging. 

Breakwater — Chicago,  III. — Until  Aug. 
3  by  U.  S.  Engineer's  Office.  508  Federal 
Bldg.,  for  constructing  rubble  mound 
breakwater  at  Chicago  Harbor,  III.,  ad- 
vertised   in    Engineering    Record. 

Dams  and  Shore  Protection  —  Rock 
Island.  III.— Until  July  31  by  U.  S.  Engi- 
neer. P.  O.  Building,  for  construction  and 
repair  of  dams  and  shore  protection  be- 
tween Buena  Vista  and  Spechts  Ferry, 
Iowa;  between  Montpeller  and  Fairport, 
Iowa;  between  QuIncy,  111.,  and  Hannibal, 
Mo,,  and  between  Cap  au  Oris,  Mo,,  and 
Grafton,  111,,  advertised  in  Engineering 
Record, 

Drainage  Ditches — Poplar  Bluffs.  Mo. — 
Until  July  19  by  J.  P.  Chambers.  Clk,  Co. 
Court,  for  constructing  9  drainage  ditches, 
about  189,567  ft.  long,  and  totaling  about 
1,021,608  cu.  yd.;  also  for  28  steel  bridges 
across  said  ditches.  John  H.  Greason, 
Engr.,  Drainage  Dist.  N.  10. 

Levee— Caldwell,  Tex.— Until  July  31 
(readvertisement)  for  constructing  about 
360,000  cu.  yds.  in  earthwork  In  levees 
and  a  small  amount  In  drain  ditches.  Ad- 
dress R.  S.  Newsom.  Chmn.  Comrs.  Bur- 
leson Co.  Improv.  Dist.  No.  1.  at  office  of 
County  Clerk.  Caldwell.  J.  C.  Nagle,  Im- 
provement  Engr..    Austin. 

Dredging  —  Bremerton,  Wash.  —  Until 
Aug.  14  by  H.  R.  Sanford,  Ch.  Bureau 
Yards  &  Docks.  Navy  Dept..  Washington. 
D.  C.  for  dredging  at  Navy  Yard,  Puget 
Sound,  Wash.,  both  sides  of  Piers  6  and 
7,  according  to  Specification  No.  2177; 
amount  available  $15,000. 

Piers- Pearl  City,  T.  H.— Until  Sept.  18 
at  Bureau  Yards  and  Docks.  Navy  Dept., 
Washington.  D.  C.  (H.  R.  Stanford,  Ch.), 
for  Spec.  2169 — Reinforced  concrete  tor- 
pedo boat  piers  at  Naval  Station,  Pearl 
Harbor. 

PRICES     AND     LETTINGS. 
♦indicates  awaid  of  contract. 

♦Pier  —  Brooklyn,  N.  Y.  —  Contract 
awarded  by  Dept.  of  Docks  and  Ferries. 
New  York,  for  constructing  new  pier  at 
foot  of  Thirtieth  Street,  borough  of 
Brooklyn,  known  as  Thirtieth  Street  pier 
(bids  opened  June  IS),  to  W.  P.  Seaver, 
Inc.,  Grand  Central  Terminal,  New  York, 
at  $196,263. 

Dredging — New  York,  N.  Y. — Following 
are  the  bids  opened  June  28  at  U.  S.  En- 
gineer's Office.  Army  Building,  for  dredg- 
ing in  Newtown  Creek:  (price  given  per 
cu.  yd.  scow  meas. ):  P.  Sanford  Ross, 
Inc.,  277  Washington  Street  Jersey  City, 
N.  J.,  26  1-3  cts.;  Maryland  Dredging  & 
Contr.  Co.,  Baltimore,  Md.,  27  cts.;  John 
A.  Seeley,  30  Church  Street.  New  York, 
27%  cts.;  Coastwise  Dredging  Co.,  Nor- 
folk. Va..  29 H  cts.;  Morris  &  Cuming 
Dredging  Co..  17  State  Street.  New  York. 
32  cts.;  R.  G.  Packard  Co..  Bayonne. 
N.   J..    38   cts.;    amount   available.   $25,000. 

Dredging — Trenton,  N.  J. — Following 
are  bids  recently  opened  for  dredging 
First  Section  of  channel  connecting  head 
of  Barnegat  Bay  (price  given  per  cu. 
yd.):  Rickards  Dredging  Co..  Philadel- 
phia. Pa..  18  cts.;  Hill  Dredging  Co..  At- 
lantic City,  19  cts.;  Bay  Dredging  Co., 
Brooklyn,   N.  Y.,  22  cts. 

Jetty  Work — Wilmington,  Del. — Follow- 
ing are  bids  opened  June  28  by  U.  S.  En- 
gineer, Wilmington,  for  repairs  to  north 
jetty  and  placing  fender  piles  on  Chris- 
tania  River,  Del.:  Richard  Parrott, 
Newburgh,  N.  Y..  $8340;  Jones  Constr. 
Co..  Wilmington,  $9828;  C.  R.  Simpson, 
New  York,  $8207;  J.  E.  Brenneman,  Phila- 
delphia, Pa„  $9849. 

♦Drain — Salisbury,  N.  C. — Contract  for 
removing  331.591  yd.  material  and  other 
work  necessary  to  drain  Withrow  Creek 
awarded  to  L.  O.  White  of  Statesvllle,  at 
$14,500  (bids  opened  June  21).  G.-  A. 
IJrown.  (ihmn.   Drainage  Comn..  Box  664. 

Levee  Work — New  Orleans,  La. — Fol- 
lowing are  lowest  bids  opened  June  22  for 
levee  work;  Aurora  Levee.  5th  Dist., 
right  bank,  H.  W.  Bond  Bros.,  $38,812; 
new  levee.  Southern  Pacific  Railroad  ter- 
minal to  the  U.  S.  Naval  Station.  Hamp- 
ton Reynolds,  17.48  cts.  per  cu.  yd.;  Up- 
per station  river  side  enlargement,  5th 
Dist.,  Dower  Coast  Constr.  Co..  13.6  cts. 
per  cu.  yd.;  filling  barrow  pits  from  U.  S. 
government  depot  to  lower  side  of  Audu- 
bon Park,  Lower  Coast  Co.,  14.7  cts.  per 
cu.  yd. 
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At— »  Lock  OatM.  Etc— VtekMturg. 
MIM.— Cootnct  awmrdad  by  V.  S.  Engi- 
■Mr.  VlckaburK.  lliaa..  for  furnlahlnc 
•Mai  locks.  valTM^  Poir**  tr«stl«,  oper- 
•Uac  maehliwrT,  ete.  about  4M.«M  lb.. 
to  lBd«puidenl  BrMs*  Co..  Ylcksburs,  at 
tlT.nS  (btda  opened  Jun*  15). 

*t.«v«*  CnlargaoMnt — Vlcksburg,  MIsa. 
— Btda  w«*«  ojaind  JuiM  M  at  offlca  at 
Thtri  Wmimm*  Blrer  DIst..  P.  O.  Box 
4M.  for  I  nMtiuciMM  about  51>.0M  co.  yd. 
!•«••  anlatawDaat  and  eootract  awarded 
to  N.  C  wmamaon  *  Co..  MllUken.  La., 
at  14.4  et&.  14.t  MIL.  14.87  eta.  and  1&.M 
eta  par  en.  ji.;  total  $77,175.  Totala  of 
Mst  4  towaai  Mda:  W.  T  A  K.  it.  Jjow- 
raaoa  A  Ok,  Mamphls.  Tenn.,  tS3.040; 
Roach,  IWamaB.  Lowrance  Bros.  *  Co.. 
MetnpUa,  Tmm..  t».M4:  Frands  T.  Con- 
atant.  AlalrandrU.  La..  »S&.IIC:  R.  T. 
dark  *   Co..   Natchcs.    tSS.Ut. 

♦IXtch  noaaau.  Minn. — Contract  for 
B>— ti  uctlng  Ditch  Na  11.  about  29  milaa 
CtMa  Manad  Jane  t>)  awarded  to  Na- 
m««l  Oooatr.  Co..  Alexandria,  at  12.S7 
eti.  per  en.  yd.  Other  bida:  Northern 
Dralaace  Co..  Thief  iUrer  Palls,  1I.8S 
eta.:  CoBstmetliic  Co..  Duluth.  I1.S7  cts. 
8.  O.  Bertllmd.  Co.  Aud. 

♦Oimi  Poft  Lavaca,  Tex. — Contract 
far  4t  mUce  dttcbes.  requiring  3M.000  cu. 
2<paL  earth  excav.  awarded  to  Howard 
kaayoo.  Booston.  at  1I.>5  cts.  for  (earth) 
diaiUlna.  faneea,  clearing,  at  cost  plus  ZO 
par  eent. 

«Or«dfllMa— Las  Angeles.  Cal.  —  Con- 
tract reported  awarded  to  Standard 
AJBorlcaa  Dredctnc  Co..  S2S  Central  BldK.. 
for  dredginK  in  Los  Anceles  Harbor  about 
U<i,M»  CO.  yd  .  at  tST.Si). 

^kCaaal  Excavation  —  Payson  City, 
tttah.— Contract  awarded  by  u.  S.  Recla- 
mation Service.  Provo.  for  construction. 
InvolTlnK  about  ZS.OW  en.  yd.  canal  ex- 
cavation and  about  XM0  cu.  yd.  reinforced 
eoacrste  near  Parson  City,  to  Heuser  * 
81a.  Salt  Lake  City.  IS5.M0  (bids  opened 
Jnne  I(). 

'A'Trsnsformer  Station— Owen  Sound, 
Ont.— Contract  awarded  to  Orier  &  Leth- 
hrMre  by  Hydroelectric  Coinn.,  for  con- 
atmctlnc    hydroelectric    transformer    sta- 


RAILROADS 


ELECTRIC  RAILWAYS 


PROPOSED     WORK 

Peughkeepsic.  N.  Y.  —  Foushkeepsie 
City  £  Wupptnxer*  Falls  Electric  Ry.  Co. 
plaiis  to  S(>cnd  sbout  $1&0,000  for  Im- 
provements to  tracka. 

Whaallita.  W.  Va.— Plans  belns  consld- 
•rad  to  construct  an  electric  railway 
from  WbeellnK.  W.  Va..  to  Baltimore. 
Md.,  via  Fairmont  and  Grafton.  Pennsyi- 
vaok  Electric  *  Lishtinc  Co..  Valley 
VUla.  is  Interested. 

Ruttiorrordton.  N.  C. — Plans  are  being 
eoosidered  to  build  a  railway  from  Ruth- 
•rfordton  to  Columbus,  distance  13  miles. 
U  D.  Miller.    Rutherfordton,   is  Interested. 

Fiersnca.  Als. — Lauderdale  Power  Co. 
taMcrsorated  to  corwtruct  an  electric  rail- 
way between  FVirence  and  Huntsvlile.  'a 
mllsa        Alan     Jemmlson,     Blrmlnghaui. 


KaiHan,  Ohio. — Plans  being  considered 
kv  Tttleoo.  Bowling  Green  A  Southern 
IraetlOB  Co.  to  extend  line  from  Flndlay 
to  Kanton.  R.  .V.  Hamlin.  Oen.  Supt, 
nndlar. 

Uttia  Rack.  Arfc,— Intercity  Terminal 
By.  Co.  iBoorporated  to  construct  a  rail- 
way In  Little  Rock  and  Ancenta.  C.  C. 
Kavanaugh.   Pras. :    P.    L.   Schmutz.   Secy. 

Toronto,  Ont.^Ontario  Hydro  EHectric 
Power  Con.  has  completed  surveys  for 
eaiMtnactiaa  of  railway  from  Toronto  to 
Mfltraal  and  Ottawa.  Plans  have  also 
■••a  prepared  for  constructing  radial 
railway  to  extend  M  miles  north  and  west 
of  London.  Ont. 

BIOS     DESIRED. 

PMIadelphls,  Pa— Until  Aug.  1«  by  A. 
M.  Taylor.  DIractor  Dept.  Oty  Transit 
1S4  Dotiiaa  BIdg.,  for  oonatructlon  of  Cnty 
Bafl  Section  of  Broad  Street  subway  un- 
der aty  Han  and  the  Market  Street  sub- 
way and  work  appurtenant  thereto  known 
aa  Contract  Ko.  191.  This  section  Is  TOO  ft. 
long  and  will  Include  the  imderplnning 
cf  the  weal  side  of  City  Hall  and  the 
Market  Street  subway.  Expact  to  invite 
Mda  for  the  steel  aupeiati ticture  of  the 
same  stretch  one  month  later.  Appropri- 
ation for  snbwav  wotli  la  P.000,000  and 
t«r  elevated  woili  ahw  tS,0OO,O0«.  Henry 
H.  Qnlmby,  Ch.  Wmgr  of  (Jity  Transit. 

San  Frsnclsco,  Cal. — Reported  Bd.  Pub. 
Wka.  will  let  contract  about  July  14  for 
■toal  rails  and  other  material  for  con- 
atmctlng  the  Church  Street  Municipal 
Railway,  coat  for  materials,  120.004. 

PRICES     AND     LETTINGS. 

AManchestsr.  Ky.^<:ontract  for  con- 
•troctlng  3- mile  eectlon  of  Cumberland  A 
Mandtester  R.  II..  from  Msncheater  to  Bar- 
boorvllle,  awarded  to  T.  J.  VermilUon  41 
Son.  Barboarvine.  M.  E.  S.  Posey,  Bar- 
twurvllle.  Cb.  Engr. 


PROPOSED     WORK 

Buffalo,  N.  v.— Finance  Com.  of  Alder- 
men favor  bond  Issue  of  $273,010  for  grade 
crossing  work  and  work  of  terminal  com- 
mission, to  Include  Bailey  .\venue  viaduct 
over  Pennsylvania.  Lackawanna  and  Le- 
high tracks,  t$5,000:  Delavan  Avenue 
grade  crossing,  t21,225:  Box  Avenue  and 
French  Street  grade  crossing  Improve- 
ment. 352.594:  viaduct  over  Pennsylvania 
tracks  at  Lord  and  Smith  Streets. 

Bluefleld,  W.  Vs.— Virginia  R.R.  Co.  re- 
ported considering  construction  of  trunk 
line  from  point  near  Bluefleld  through 
coalfields  of  Buchanan  and  Dickenson 
Counties.  Va.,  entering  Kentucky  and 
passing  thijugh  Pike  and  Letcher  Coun- 
ties, terminating  at  a  point  on  Elkhom 
Creek,  In  Elkhorn  coalfields,  a  distance 
of  about  SO  miles. 

Summersvllte,  W.  Vs.— George  W.  and 
Harry  B.  Curtln  of  Curtln  are  reported 
Interested  In  the  construction  of  a  rail- 
road from  Summeravllle  to  Charleston,  a 
distance  of  23  miles. 

Hagerstown,  Md.— Cumberland  Valley 
R.R.  Co.  (T.  B.  Kennedy,  Engr.,  Cham- 
bersburg.  Pa.)  proposes  building  large 
yards  and  a  new  engine  house  in  southern 
section    of    city. 

Cotton  Plant,  Ark. — Cotton  Plant  & 
.Southwestern  Ry.  Co.  reported  formeil  by 
W.  R.  Satterflcid,  Helena:  T.  R.  Yar- 
brough.  Cotton  Plant,  and  others,  to  con- 
struct a  railroad  to  Gramer,  25  miles  in 
length,  to  be  used  by  the  Chicago  Mill 
ft   Lumber  Co. 

Dallas,  Tex. — Missouri,  Kansas  &  Texas 
"Uiilroad  Co.  (L.  F.  Lonnbladh,  Dallas, 
Engr.  M.  of  W.)  will  spend  about  »200,000 
on  track  Improvement  work  In  Texas 
during   the   next  few  months. 

San  Antonio,  Tex.— Plans  being  pre- 
pared In  City  Engineer's  Office,  for  cul- 
vert bridges  required  as  part  of  franchise 
contract  between  city  and  San  Antonio 
Belt  &  Terminal  Ry.  for  its  right-of-way 
up  San  Pedro  Creek.  If  plans  meet  ap- 
proval of  railway  engineers  In  Dallas,  It 
Is  said  that  wurk  will  be  started  at  once: 
cost  of  proposed  work  said  to  be  about 
31.200.000. 

Portland,  Ore.— Reported  the  Silver 
Fal  a  Timber  Co..  Northwestern  Bank 
Bldg..  has  Increased  capital  3100.000.  to 
be  used  in  extending  logging  railroad  7 
miles. 

Riverside,  Ore. — Reported  that  the  Ore- 
gon-Washington Railroad  &  Navigation 
Co.  (J.  R.  Holman.  Ch.  Engr.,  Portland) 
will  extend  the  Oregon  Eastern  R.R.  30 
miles  west  from  Riverside  to  Crane 
Creek  Gap:  estimated  cost  3750,000. 

Lewlaton.  Idaho. — The  Camas  Prairie 
R.R.  Co.  (F.  N.  Finch,  .Mgr..  Lewlston) 
has  increased  capital  from  350,000  to 
3100.000:  reported  extension  will  be  made. 

PRICES     AND     LETTINGS. 
iilndicates  award  of  contract. 

ARidgewood.  N.  J.— Contract  reported 
awarded  for  Improvements  around  Erie 
station  at  Ridgewood  as  follows:  For  ex- 
cavating, concrete  work  and  grading  to 
Arthur  Mallen.  New  York,  and  erection  of 
new  station  to  Coming  Building  Co., 
Coming,  N.  Y.  Estimated  cost  of  abolish- 
ing the  l-track  grade  crossings  at  Godwin 
and  Franklin  Avenues,  constructing  sub- 
way for  foot  travel,  making  undergrade 
crossing  for  vehicular  travel  at  East 
Franklin  Ave.  and  building  station, 
3ieo,ooo. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


Seabreeze,  Fla.  —  Marks  &  Sheftall, 
Jacksonville,  are  architects  for  the  2-story 
fireproof  reinforced  concrete  grammar 
and  high  school;  cost  340.000. 

Henderson,  Ky.— Plans  being  prepared 
bv  Gilbert.  Fabran  &  Brenato,  EvansvlUe, 
Ind.,  for  erection  of  city  hospital.  A.  B. 
Jarvls,  Chmn.  Bldg.  Com. 

Cleveland,  Ohio.— Plans  being  prepared 
bv  WlUiam  S.  Lougee,  Marshall  Bldg.,  for 
remodeling  and  erecting  additions  to 
County  Juvenile  Detention  Home  on 
Franklin  Avenue  N.   W.;  cost,  365.000. 

McArthur,  Ohio.— J.  A.  Newson.  Clk. 
High  School  Com.,  writes  all  bias  opened 
June  26  for  erecting  brick  high  school 
have  been  rejected;  new  bids  will  be  re- 
ceived In  about  30  days.  Charles  F. 
Wright,  Archt.,  New  Natl.  Bank  Build- 
ing.  C9lumbus. 

Albion,  Mich.— Physical  laboratory  is 
to  be  erected  at  Albion  College;  cost, 
340.000. 

Marquette,  Mich. — James  D.  RelUy, 
Secy.  Bd.  Educ,  writes  bids  for  erecting 
fireproof  high  school  will  not  be  received 
until  about  Sept.  1;  cost  reported  to  be 
3110,000. 

Rockford,  III.— Bd.  Superv.  authorized 
plans  prepared  for  4-story  addition  to  the 
Jail;  cost  1200,000. 

Ames,  Iowa.— Plans  being  prepared  for 
a  women's  dormitory,  cost  360,000;  and 
hospital,  cost  $35,000,  to  be  erected  at 
Iowa  State  College.  Address  State  Bd. 
Educ,    Des   Moines. 

Boone,  Iowa. — Bd.  Superv.  has  been  au- 
thorized to  erect  $200,000  court  house. 

Cherokee,  Iowa.  —  William  Shardlow, 
Secy  Kd.  Directors,  Independent  School 
Dist.  of  New  Cherokee,  writes  that  date 
of  opening  of  bids  for  erecting  new  high 
school  has  been  postponed  from  July  6; 
will  be  readvertised   later. 

Iowa.— Iowa  State  Bd.  Educ.  (W.  H. 
GemmiU.  Secy..  Des  Moines)  expects  to 
erect  as  soon  as  possible  1)uilaings  at 
State  Institutions  as  follows;  Dental 
Building,  at  Slate  University.  Iowa  City; 
cost  $175,000.  Detention  Hospital,  at 
State  University,  Iowa  City:  cost  $30,000. 
Dormitory  for  Women,  at  Iowa  State 
College,  Ames;  cost  $60,000.  Science 
Building,  at  Iowa  State  College,  Ames; 
cost  $65,000.  Hospital,  at  Iowa  State  Col- 
lege, Ames;  cost  $35,000.  Dairy  Barn,  at 
Iowa  State  College,  Ames;  cost  $20,000. 

Chatfleld,  Minn. — Citizens  voted  June  15 
to  issue  $45,000  bonds,  including  erection 
of  a  school.  E.  J.  Sutherland,  Secy.  Bd. 
Educ. 

Houston,  Tex.— Plans  being  prepared 
for  4-story  warehouse  to  cost  $200,000. 
Address   Mayor. 

Belllngham,  Wash.- Plans  being  pre- 
pared by  T.  F.  Doan,  Sunset  Blk.,  for  an 
annex  to  North  Side  High  School;  cost 
$95,000.     Address  Bd.  Educ. 

Portland,  Ore. — Plans  being  prepared  by 
John  V,  Bennes,  Archt.,  for  a  training 
school  for  teachers  at  State  Normal 
School;  It  will  be  3  stories,  of  mill  con- 
struction, 127  X  82  ft.,  and  cost  $50,000. 

Los  Angeles,  Cal. — Preliminary  plans 
prepared  By  Morgan.  Walls  &  Morgan, 
1136  Van  Nuys  Bldg.,  for  2-story  brick  and 
concrete  school  on  7th  St.;  cost  $100,000. 

Plans  being  prepared  by  W.  J.  Bliesner, 
1102  Van  Nuys  Bldg.,  for  brick  and  con- 
crete gymnasium  to  be  erected  at  Poly- 
technic High  School;  cost  $40,000. 

San  Bernardino,  Cal. — Plans  being  pre- 
pared by  Lyman  Farwell,  617  Story  Bldg., 
Los  Angeles,  for  erecting  buildings  for 
county  hospital  Including  4-8tory  rein- 
forced concrete  administration  building, 
with  2  wings,  a  tuberculosis  patients' 
building,  cottages  for  aged  dependents, 
buildInK  for  insane  and  home  for  children; 
cost  $150,000. 

Taft,  Cal, — Plans  being  prepared  for  a 
$45,000  school. 

Verdun,  Que, — See  "Water  Works." 


PROPOSED     WORK 

Little  Falls,  N.  Y.— W.  .Nell  Smith.  101 
Park  Avenue,  New  York,  completing  plans 
for  city  hall,  to  be  3  stories,  of  stone  and 
brick,  }«  X  100  ft.,  and  cost  3100,000. 

Watertown,  N.  Y^— Bd.  of  Educ,  writes 
bids  will  be  called  for  In  about  2  weeki 
for  erecting  proixwed  Arsenal  .St.  school, 
to  be  of  brick.  14«  x  73  ft.;  cost,  $50,000, 
Architect.  A.    F.   Lansing,  of  Watertown, 

Bayonna,    N.    J. — Proposed    to  erect    2 

elementary  schools  and   addition  to  high 

school.      No    appropriation    yet.  W.    J. 
Tomlln,  Secy.  Bd.  Edac. 

Oil    City,    Pa.— School    Board    has    ap- 

g roved    plans    for  school    prepared    by    E. 
.  Joralemon  of  Buffalo  to  cost   3110,000. 
J.  N,  Mark,  Secy.   Bd.   Educ. 

Kaysar,  W,  Va.— Bonds  for  $80,000  for 
school  Improvements  will  be  sold  July  10 
by  C.  N.   Finnell,   Pres.  School  Bd. 

Oastonia,  N,  C. — r:itizens  voted  3100.000 
bonds  for  city  Rcboois.  Three  buildings 
to.  J>e  erected,  one  under  construction. 

Tallapoosa,  Oa. — Citizens  voted  325,000 
bonds  for  erecting  school. 


BIDS     DESIRED. 

Gardiner,  Me,— Until  Aug.  13  by  James 
A.  Wetmore,  Acting  Superv.  Archt., 
Washington,  D.  C,  for  construction  com- 
plete (Including  mechanical  equipment, 
lighting  fixtures  and  approaches)  of  1- 
Btory  and  basement  brick  faced  U.  S.  Post 
Office. 

Boston,  Mass.— Until  July  27  by  State 
House  Bldg.  Comn.,  Boston  (John  F.  Keli- 
her,  Chmn.),  for  erecting  an  addition  on 
the  westerly  side  of  the  State  House. 

North  Attleboro,  Mass.— Until  Aug.  12 
by  .lames  A.  Wetmore,  Acting  Superv. 
Archt.,  Washington,  D.  C,  for  construc- 
tion complete  (Including  mechanical 
equlpmf'nt  and  approaches,  except  light- 
ing fixtures)  of  a  1 -story  and  basement 
brick  and  stone  U.   S.   Post  Office. 

New  York,  N,  Y,— Until  July  13  by 
Robert  Adamson.  Fire  Comr.,  for  repairs 
and  alterations  to  quarters  of  various 
companies. 

Caldwell,  N,  J,— Until  July  16  by  Bd. 
Educ,  for  furnishing  material  and  erect- 
ing a  school  on  Crane  Street.  Holmes  & 
Wlnslow,  Archta.,  103  Park  Avenue,  New 
York  City.     George  W.  Pulls,  Dlst.  Clk 


Harrlsburg,  Pa, — Until  July  16  by  D.  D. 
Hammelbaugh,  Secy.  Bd.  School  Direc- 
tors, 121  Chestnut  Street,  (or  erecting  12- 
room  school  at  Fifth  and  Mahantongo 
Streets.  C.  Howard  Lloyd,  Archt.,  Tele- 
graph Bldg. 

McCutcheonville,  Pa. — Reported  desired 
until  July  14  by  Albert  Pretzinger  and 
Edward  P.  Musselman.  Archts.,  Rcibold 
Bldg.,  Dayton,  for  erecting  2-story  school; 
cost   $75,000. 

Wellsburg,  W.  Va,— Until  Aug.  U  by 
James  A.  Wetmore.  Acting  Superv. 
Archt.,  Washington.  D.  C,  for  construc- 
tion complete  (including  mechanical 
equipment,  lighting  fixtures  and  ap- 
proaches) of  U.  S.  Post  Office. 

Augusta,  Ga. — See  "Hydraulic." 

Cincinnati,  Ohio, — Until  July  13  by 
Philip  Kosdick,  Dir.  Pub.  Service,  (or  ex- 
cavation and  grading  cut  stone  work  and 
tiling  and  mosaic  worI<  for  brick  and  con- 
crete bathhouse  at  Spring  and  B.  13th 
Streets.  Lewis  G.  Dlttoe,  Archt.,  617 
Provident  Bank  Bldg. 

Until  July  30  by  Albert  Reinhardt,  Clk. 
Co.  Comrs.,  for  alterations  to  north  wing 
of  the  City  Work  House,  known  as 
"Women's  Cell  House,"  on  (joleraln  Ave- 
nue. 

Cleveland,  Ohio. — Reported  desired  un- 
til July  20  by  W.  S.  Lougee,  Archt., 
Marshall  Rldg.,  for  additions  and  altera- 
tions to  Meckes  Homestead  on  Franklin 
Avenue  N.  W.;  cost  $65,000.  Building  is 
to  be  used  as  county  Juvenile  detention 
home. 

Vinton,  Ohio. — Until  July  16  (readver- 
tisement)  by  Bd.  Educ,  care  T.  M.  Glenn, 
Vinton,  for  erecting  2-story  high  school. 
Charles  P.  Wright,  Archt.,  New  First 
Natl.  Bank  Bldg.,  Columbus. 

Coldwater,  Mich.— Until  July  14  by  Bd. 
Control,  Michigan  State  Public  School  (J. 
B.  Montgomery,  Supt.)  for  erecting  a 
brick  building  for  dependent  crippled 
children,  including  plumbing,  heating  and 
electric  wiring.  Edwyn  A.  Bowd,  Archt., 
Lansing. 

Cicero,  III, — Until  8:30  p.m.,  July  12,  by 
Bd.  Educ,  School  Dl.st.  No.  99  (P.  W. 
Zuchowski,  Secy.)  for  furnishing  material 
and  erecting  an  addition  to  Cicero  School, 
Forty-ninth  Avenue  and  Twenty-third 
Street.  Ashby,  Ashby  &  Schulze, 
Archts.,  178  W.  Jackson  Boulevard,  Chi- 
cago. 

Galesburg,  III. — Until  July  15  by  Sixth 
Infantry  Comn..  I.  N.  G.,  at  office  of  Jas. 
B.  Dibelka,  State  Archt.,  130  N.  Fifth 
Avenue,  (jhicago,  (or  erecting  an  armory 
for  the  Sixth  Infantry,  I.  N.  G.,  at  Gales- 
burg. 

Springfield,  III.— Until  July  26  by  State 
Bd.  of  Administration,  Springfield  (F.  D. 
Whlpp,  Fiscal  Superv.)  for  erecting  2 
power  houses,  one  at  Chicago  State  Hos- 
pital, Dunning,  and  one  at  Elgin  State 
Hospital,  Elgin.  James  B.  Dibelka, 
State  Archt.,  130  N.  Fifth  Avenue,  Chi- 
cago. 

Kenosha,  Wis.— Until  July  20  by  Bd. 
Educ.  for  erecting  Collins  Street  School. 
Howard  H.  Hahn,  Archt.,  Isermann  Bldg. 

Stevens  Point,-  Wis.— Until  July  31  by 
Bd.  Regents  of  Normal  Schools  (William 
Kittle,  Secy.)  at  office  of  Van  Ryn  &  De 
Gelleke,  Archts.,  Caswell  Blk.,  Milwau- 
kee, for  furnishing  material  and  erecting 
a  3-story  and  basement  dormitory  build- 
ing for  State  Normal  School,  Stevens 
Point. 

Woodward,  la. — Until  July  14  (extension 
of  date  from  July  7)  by  Bd.  Control  of 
State  Inst.,  Des  Moines  (F.  S.  Treat, 
Secy.)  for  erecting  at  State  Hospital  and 
Colony  for  Epileptics  at  Woodward,  med- 
ical group — one  2-story  and  9  one-story 
structures,  a  power  plant,  radial  brick 
smokestack,  175  ft,  high  and  7  ft.  top, 
and  1-story  laundry.  H.  F.  Diebbe,  State 
Archt.,  Des  Moines.  Proudfoot,  Bird  & 
Rawson,   Consulting  Archts.,   Des  Moines. 

KInbrae,  Minn.— Until  July  21  by  J.  J. 
Fury,  Clk.  School  Bd.,  (or  furnishing  ma- 
terial and  erecting  school.  H.  Edw. 
Walker,  Archt.,  Lumber  Exchange, 
Minneapolis. 

Lake  Park,  Minn. — Until  July  15  by 
State  Bd.  Control,  St.  Paul,  for  erecting 
a  tuberculosis  sanatorium  at  Lake  Park, 
including  mechanical  equipment  and  deep 
well.  Sund  &  Dunham.  Essex  Bldg., 
Minneapolis,  and  A.  J.  Fridlund,  Assoc. 
Archts.;  Rose  &  Harris,  Engrs.,  Minne- 
apolis. 

Mllaca.  Minn.— Until  July  20  by  Bd.  of 
Educ.  (H.  P.  Bacon,  Clk.)  for  erecting 
school,  from  plans  of  Chas.  F.  Pillsbuiy 
of  Minneapolis;  cost  $22,000. 

WIsner,  Neb, — Until  Sept.  1  by  R.  H. 
Morse.  School  Dist.  30,  for  erecting  2-story 
brick  school,  105  x  84  ft.,  to  cost  $35,000. 
Architect,  John  Latcnser.   Omaha. 

Haytl,  S.  D.— Until  July  28  by  County 
ComrH.  (David  Sour.  Cchmn.)  for  erect- 
ing  courthouse.    Including   heating. 

Tabor,  S,  D, — Until  July  24  by  J.  J. 
Kudrna,  Clk.  School  Dlst.  No.  58,  (or 
furnl.ihing  material  and  erecting  a  2- 
story  brick  school.  Goetz  Co.,  Archts., 
Yankton. 

Appleton  City,  Mo.— Until  July  14  by 
Bd.  Educ.  for  erecting  high  .school,  in- 
ohuiing  heating,  plumbing,  etc.  J.  H. 
Felt  &  Co  ,  Archts.,  Kansas  City. 
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Okmulgee,  Okla.— Until  July  12  by  A.  F. 
Boone,  Clk.,  B<J.  Educ,  for  erecting  high 
school,  including  gymnasium  and  shop 
building,  heating,  plumbing,  etc.  Smith, 
Rea  &  Lovitt,  Archts.,  Finance  Bldg., 
Kansas  City,  Mo. 

Ottawa,  Ont. — Reported  desired  until 
July  15  by  Duncan  C.  Scott,  deputy  Supt.- 
General  of  Indian  Affairs,  Dept.  Indian 
Affairs,  Ottawa,  for  erecting  otflce  build- 
ing at  File  Hills  Agency,   Sask. 

Toronto,  Ont.— Until  July  13  by  W.  C. 
Wilkinson,  Secy.-Treas.  for  enlargement 
of  McMurrich  School,  Ossington  iwenue 
and   St.   Clair   Street. 

PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

-^Boston,  Mass. — Contract  for  erecting 
superintendent's  quarters  at  Boston  City 
Hospital  awarded  D.  R.  McKillop  at 
$22,456. 

*Fort  Plain,  N.  Y. — Contracts  for  erect- 
ing school  awarded  F.  A.  Caswell,  Syra- 
cuse, at  $51,986.  and  plumbing,  Burns 
Bros..  Syracuse,  $3,467. 

Newark,   N.  J. — See  "Miscellaneous." 

West  New  York,  N,  J. — Contract  for 
erecting  School  No.  6  awarded  Fred. 
Hearter,  West  New  York,  at  about  $110,- 
435;  plumbing.  Louis  Menegaux,  at  $6,900; 
Teran,  Mahoney  &  Monroe  will  probably 
secure  heating,  at   $16,133. 

Muncy,  Pa. — Following  are  four  lowest 
bids  opened  June  30  by  Dept.  State  Bd. 
Charities,  Harrisburg.  for  erecting  an  ad- 
ministration building  and  4  cottages  at 
the  State  Industrial  Home  for  Women: 
Metzger  &  Fisher,  Philadelphia,  $178,500; 
Edw.  Fay  &  Son.  Philadelphia.  $183,930; 
Conners  Bros.  Co.,  Lowell,  Mass.,  $194.- 
450,  and  George  A.  Jollier  Co.,  Philadel- 
phia, $199,150. 

•Baltimore,  Md. — Contract  for  erecting 
School  101  and  111  awarded  D.  M.  An- 
drews. Baltimore,  at  $87,000. 

-^Washington,  D.  C— Following  are  four 
lowest  bids  opened  June  30  by  Commis- 
sioners D.  C.  for  erecting  brick  school 
No.  174  on  1st  and  N.  Sts.:  (Bidders  of 
Washington,  D.  C.)  P.  F.  Gormiey  Co., 
$260,767,  Washington  (awarded  contract); 
Wells  Bros.  Co.,  New  York  and  Washing- 
ton, $267,000;  George  A.  Fuller  Co.,  New 
York  and  Washington,  $267,700;  George  E. 
Wyne.  Washington,  $274,900.  Heating, 
Driggs,  Distern  &  Stringer,  Baltimore, 
Md.  (lowest),  $61,317;  plumbing.  Standard 
Bng.  Co..  Washington,  $12,100  (lowest). 
Brick  chimney  and  stack,  Heine  Chimney 
Co.,  Chicago,  111.,  $1,786;  electric  work. 
Standard  Eng.   Co.,   $7,350. 

-^Atlanta,  Ga. — Contract  for  erecting 
4-story  brick  and  concrete  school  on  S. 
Pryor  Street  awarded  to  T.  J.  &  Albert  L. 
Day  at  $40,000. 

♦Tampa,  Fla. — Contracts  for  erecting 
two  Junior  High  Schools,  one  in  Hyde 
Park  and  the  other  in  Tampa  Heights. 
awarded  Logan  Bros.,  of  West  Tampa, 
at  $73,992. 

Clarksdale,   Miss. — See  "Water  Works." 

^k-Lawrenceburg,  Ky. — Contracts  award- 
ed by  J.  S.  O'Dell,  Chmn.  Fiscal  Court, 
for  erecting  2-story  and  basement  court 
house,  from  plans  of  Joseph  &  Joseph, 
Louisville.  General  construction,  A.  J. 
Starr,  Knoxville,  Tenn.,  $34,722;  heating, 
A.   J.    Anderson   Co.,   Louisville,    $2175. 

'"^Cincinnati,  Ohio. — Contract  for  mill 
work  in  women's  dormitory  awarded  by 
Trus.  Univ.  Cincinnati,  to  Cullen  & 
Vaughn  Co.,  Hamilton. 

Mt.  Vernon,  Ohio. — Following  are  four 
lowest  bids  opened  June  24  by  Supervis- 
ing Architect,  Washington,  D.  C,  for 
erecting  U.  S.  Post  Office;  (a)  limestone, 
(b)  sandstone:  J.  S.  Rogers  Co.,  Moores- 
town,  N.  Y.  (b),  $102,700;  Westchester 
Eng.  &  Constr.  Co..  White  Plains  (a), 
$96,500;  George  T.  Kelly,  Yonkers  (a), 
196,588:  William  J.  Morgan,  Mt.  Vernon 
(b).  $99,000;  Jos.  di  Benedetto,  New 
York  (a),  $87,737;  (b).  $95,737;  John  T. 
Brady  &  Co..  New  York  (a),  $94,510;  (b) 
$97,510. 

♦Lafayette,  Ind. — Contract  awarded  to 
W.  P.  Jungclaws  Co.,  Indianapolis,  for 
general  construction  of  3-story  brick  and 
stone  veterinary  science  building  at  Pur- 
due University,  at  $40,000.  Architects,  R. 
P.   Daggett  &  Co.,   Indianapolis. 

♦  Grand  Rapids,  Mich. — Contracts  for 
erecting  .Sheldon  School  awarded  as  fol- 
lows: General  contract  to  A.  W.  Mor- 
gan, $51,979;  plumbing.  Muir  Plumb.  Co.. 
142  Fulton  Street.  E.,  $6,170;  steam  heat- 
ing Knee  Heating  Co..  $6,034.  (Contract- 
ors all  of  Grand  Rapids.) 

♦Hastings,  Mich. — Contract  for  erect- 
ing high  school  awarded  Thomas  Crocker 
of    Allegan,    at    $67,334. 

♦Sandusky,  Mich. — Contract  to  erect 
court  house  from  plans  of  Joseph  E.  Mills 
&  Son,  l.SOo  Kresge  Bldg..  Detroit,  award- 
ed to  Covell  Constr.  Co.,  Ionia,  at  $74,528. 

♦Herrln.  III. — Contract  awarded  by  Bd. 
Educ.  (W.  L.  Smith.  Secy.)  to  furnish 
material  and  erect  school  (bids  opened 
June  21)  to  Herrin  Constr.  Co.  N.  S. 
Spencer  &  Son.  Archts..  Champaign. 

♦Crookston,  Minn.— State  Bd.  Control, 
St.  I'aul.  awarded  contract  at  $28,284. 
to  James  Peterson,  Minneapolis,  for 
erecting  tuberculosis  sanitarium  for  Polk 
and    Norman   Counties   at   Crookston. 


♦  Butte,  Mont. — Contract  awarded  by 
School  Bd.  for  erecting  high  school  an- 
nex to  Montana  Constr.  Co.,  Missoula,  at 
$111,750  (bids  opened  June  27).  Wilson 
&  Cutting,  Archts.,  Butte. 

Cuero,  Tex. — Following  are  four  lowest 
bids  opened  June  21  by  Superv.  Archt., 
Washington,  D.  C.  for  erecting  U.  S. 
r'o.st  Office — (a)  limestone,  (b)  sandstone: 
Texas  Constr.  Co.,  San  Antonio,  (a)  $52,- 
500.  (b)  $55,300;  Richardson  Eng.  & 
Constr.  Co.,  Bainbridge,  Ga.,  (a)  $53,470, 
(b)  $54,470;  George  A.  Shaul,  Seneca, 
Kan,,  (a)  $53,510;  R.  P.  Farnsworth  & 
Co.,  Fayetteville,  Tenn.,  (a)  $56,470,  (b) 
$59,000;  Potters  Lumber  Co.,  East  Liver- 
pool,  Ohio,    (b)    $60,800. 

♦  Long  View,  Tex. — Contract  for  erect- 
ing U.  S.  Post  Office  awarded  V.  B. 
Taylor,   Ennis,  at  $36,250. 

♦Los  Angeles,  Cal. — General  contract 
for  erecting  2-story  and  basement  brick 
and  concrete  school  at  2147  Clifford 
Street,  Edendale,  awarded  Somers-Lund 
Co.,  1415  Baker-Defwiler  Bldg.,  at  $37,868. 

Lowest  bid  opened  recently  for  erecting 
South  Park  School,  2  stories,  brick  and 
concrete,  was  submitted  by  Cresmer  Mfg. 
Co.,  Riverside  Street,  at  $45,000. 

♦Contract  for  erecting  2-story  brick 
and  concrete  schools  awarded  as  follows: 
Forty-second  Street  School,  to  Merchants' 
Realty  &  Investment  Co.,  Van  Nuys 
Bldg..  at  $22,855;  Twentieth  Street  School, 
M.  N.  Yesberg,  1650  Morton  Avenue,  $41.- 
860;  Macy  Street  School.  Alta  Planing 
Mill  Co..  1812  Industrial  Street,  $134,616; 
Rowan  Avenue  School,  Huntsberger-Reed 
Co..  Van  Nuys  Bldg..  $42,496;  2-story 
brick  addition  to  Western  Avenue  School, 
Alex.  G.  Grant,  Builders'  Exchange, 
$31,275. 


PRIVATE  BUILDINGS 


PROPOSED     WORK 

Boston,  Mass. — Plans  being  prepared  by 
H.  S.  Demoorjian,  State  Mutual  Bldg., 
Worcester,  for  briclc  office  building  which 
Y.  Kayajian.  Jamaica  Plains,  Mass.,  will 
erect;   cost  $50,000. 

Plans  about  completed  by  Clarence  H. 
Blackall,  Archt.,  20  Beacon  Street,  for  12- 
story  steel  and  stone  building  for  Pelham 
Trust  Co.,  to  be  erected  on  Tremont  and 
Boylston  Streets. 

Brooklyn,  N.  Y. — Plans  being  prepared 
by  Charles  L.  Seifert,  110  W.  Fortieth 
Street.  New  YorK  City,  for  6-story  apart- 
ment house  to  be  erected  on  north  side  of 
Eastern  Parkway  opposite  Brooklyn  In- 
stitute of  Arts  and  Sciences.  Taggart 
Bldg.   Co.,   1405  Carroll  Street,  Owners. 

Plans  filed  for  6-story  brick  store  and 
tenement  to  be  erected  at  Bedford  Avenue 
and  Tenth  Street  for  Ross  Land  Co.,  cost 
$65,000.  Shampan  &  Shampan,  Archts., 
772  Broadway,  Brooklyn,  and  for  1-story 
brick  theater  to  be  erected  at  Flatbush 
and  Canarsie  Avenues  for  Hertz  Constrr. 
Co.,  cost  $50,000,  R.  T.  Short,  Archt.,  370 
.Macon  Street. 

New  York,  N.  Y.— Plans  filed  for  fol- 
lowing buildings:  Brick  tenement  at  207th 
Street  and  Broadway  for  Seeman  C!onstr. 
Co..  612  W.  207th  Street,  cost  $55,00u, 
Moore  &  Landsiedel,  Archts.,  148th  Street 
and  Third  Avenue;  12-story  brick  tene- 
ment at  West  End  Avenue  and  Seventy- 
fifth  Street  for  Charmion  Constr.  Co.,  cost 
$600,000,  Neville  &  Bagge,  Archts.,  105  W. 
Fortieth  Street;  6-story  brick  tenement  at 
264  W.  Nineteenth  Street  for  Rekcansie 
Realty  Co..  cost  $55,000,  Sam  K.  Has- 
brouck,  Archt.,  245  W.  Eighteenth  Street; 
5-story  brick  tenement  at  Edgecombe 
Avenue  and  138th  Street  for  114th  St. 
and  7th  Ave.  Constr.  Co.,  cost  $65,000, 
Gronenberg  &  Leuchtag.  Archts.,  303 
Fifth  Avenue;  two  5-story  brick  tene- 
ments at  Clinton  Avenue  and  180th  Street 
for  Advance  Constr.  Co..  cost  $135,000  all, 
Charles  B.  Meyers,  Archt.,  1  Union 
Square;  two  5-story  brick  tenements  at 
Woodyerest  Avenue  and  165th  Street  for 
Woodycrest  Bldg.  Corp.,  cost  $80,000, 
Thomas  F.  Dunn.  Archt..  953  Woodycrest 
Avenue;  5-story  brick  tenement  at  184th 
Street  and  Valentine  Avenue  for  Nista 
Constr.  Co.,  cost  $75,000,  M.  W.  Del 
Gaudio,  Archt.,  401  Tremont  Avenue; 
5-story  brick  tenement  at  Hull  Avenue 
and  205th  Street  for  W.  A.  J.  Bldg.  Corp., 
cost  $45,000.  John  P.  Boyland,  Archt., 
2526  Webster  Avenue. 

Plans  being  prepared  by  Schwartz, 
Gross  &  Marcus,  347  Fifth  Avenue,  for 
12-story  fireproof  apartment  house  to  be 
erected  by  Schuyler  Square  Realty  Co.  at 
West  End  Avenue  and  106th  Street. 

♦  Rochester,  N.  Y. — Plans  being  pre- 
pared by  Eldridge  Comes  &  Kauzor,  316 
Cutter  Bldg.,  for  church  and  parish  house 
to  be  erected  at  Lexington  Avenue  and 
Finch  Street  for  Holy  Rosary  R.  C. 
Church;  cost  $60,000.  Rev.  Arthur  H. 
Hughes.  Pastor. 

Brookvllle.  Pa. — Plans  being  prepared 
by  H.  E.  Kennedy  Co.,  Home  Trust  Bldg., 
for  brick,  cement  and  plaster  auditorium 
to  be  erected  for  Brookville  Park  Assoc. 
Dome  to  be  of  concrete  80  ft.  in  diam. 

Wheeling.  W.  Va.— Bd.  Trus.  Scottish 
Rite  Cathedral,  will  soon  let  contract  for 
erecting  fireproof  building  to  replace  tem- 
ple destroyed  by  fire;  cost  $100,000.  Fred. 
F.  Faris.  Archt..  Schmelbach  Bldg. 


Atlanta,  Ga.— Tentative  plans  being 
prepared  by  W.  T.  Downing,  Grant  Bldg., 
for  a  10-story  reinforced  concrete  and 
brick  building  which  Frank  Hawkins  will 
erect  on  Walton  and  Falrlie  Streets;  cost 
$100,000. 

Birmingham,  Ala. — Plans  being  pre- 
pared by  Miller  &  Martin,  Title  Guarantee 
Bldg.,  for  a  2-story  terra  cotta  mercantile 
building  on  Twentieth  Street  by  Jamison 
Real   Estate   Co. 

Alexandria,  La. — Plans  completed  by 
W.  S.  Stevens,  New  Orleans,  for  picture 
theater  to  be  erected  by  Sawnger  Amuse- 
ment Co.;   cost.  $75,000. 

Chattanooga,  Tenn. — Plans  prepared  by 
W.  M.  DeKalb,  Chattanooga,  have  been 
accepted  for  the  Shinn  Memorial  Church, 
brick,  terra  cotta.  and  marble,  which 
Universalists  will  erect  on  Main  an* 
Hickory  Streets. 

Louisville,  Ky. — A  brick  and  stone 
building  is  to  be  erected  at  Fourth  and 
Marltet  Streets  for  Western  Union  Tele- 
graph  Co.;    cost,    $45,000. 

Burkettsvllle,  Ohio — Plans  being  pre- 
pared for  lV4-story  brick  and  stone  fire- 
proof church  for  St.  Bernard  Congrega- 
tion; cost,  $65,000. 

Cleveland,  Ohio. — Plans  being  prepared 
by  Izant  &  FVlnk,  Illuminating  Bldg.,  for 
dancing  academy  to  be  erected  on  Euclid 
Avenue  for  H.  O.  Oster;  cost,  $50,000. 

Plans  about  completed  by  E.  J.  Schneider, 
Cuyahoga  Bldg,,  for  3-story  brick,  rein- 
forced concrete  and  sandstone  auditorium, 
school  and  social  building  to  be  erected 
by  St.  Stephen's  German  Cathode  Church 
at  a  cost  of  $90,000.  Rev.  Casimir  Relch- 
iin.  Pastor. 

Contract  soon  to  be  let  by  B.  B.  Given, 
Syracuse.  N.  Y.,  for  erecting  2-story 
brick  and  terra  cotta  building  in  the 
East  End,  according  to  plans  by  S.  H. 
Weis,   Scofleld   Bldg.,   Cleveland. 

Wllloughby,  Ohio. — Andrews  Inst,  for 
Girls  (A.  H.  Van  Gorder,  Pres.)  will  erect 
a  group  of  buildings;  cost  $200,000;  gran- 
ite, limestone,  brick,  reinforced  concrete 
and  steel  will  be  used  in  construction. 

Detroit,  Mich. — R.  E.  Rasman,  Penob- 
scot Bldg.,  is  architect  for  4-story  fire- 
proof glazed  terra  cotta  building  to  be 
erected  at  Woodward  Ave.  and  John  R. 
St.  for  Schloss  Bros:,  48  Bates  St. 

Dallas,  Tex. — The  Baptists  propose 
making  improvements  to  Baptist  Me- 
morial Sanitarium  and  Baylor  Medical 
School,  both  in  Dallas;  cost  $400,000. 

Aberdeen,  Wash. — Ralph  L.  Philbrick 
reported  interested  in  business  building  to 
he  erected  on  Eighth  and  J  Streets;  cost 
$150,000. 

Seattle,  Wash. — Plans  being  prepared 
by  J.  F.  Everett,  Boston  Blk.,  for  a  4-story 
reinforced  concrete,  steel  and  terra  cotta 
hotel;  also  a  3-story  fireproof  apartment 
house:  both  buildings  to  be  erected  at 
Fourth  Avenue  and  Marion  Street;  cost 
$125,000  and  $100,000  respectively.  West 
&  Wheeler.  Colman  Bldg.,  agents  for 
both  buildings. 

The  Dalles,  Ore. — Reported  Oregori- 
Washington  R.R.  &  Navigation  Co.  of 
Portland  (T.  W.  Saul,  Div.  Engr..  Port- 
land) will  soon  ask  bids  for  erecting  ter- 
minal buildings  at  The  Dalles  and  Pilot 
Rock  Junction;   cost  $400,000. 

Tillamook,  Ore. — City  Recorder  writes 
plans  being  prepared  by  Chas.  H.  Bur- 
graff,  of  Albany,  for  2-story  brick  city 
hall.  52%  X  105  ft.;  cost  $20,000,  and  $18,- 
500  for  equipment,  to  include  steam  heat- 
ing plant,  etc. 

Vancouver,  B.  C. — Canadian  Northern 
R.R.  (R.  W.  Graham.  Supt.  Bldgs..  Van- 
couver), it  is  reported,  will  erect  a  5-stall 
roundhouse  at  Boston  Bar  and  a  10-stall 
roundhouse  at  Kamloops;  also  erecting 
new  stations  at  Langley,  Matsqui,  Rose- 
dale  and  Lytton. 

BIOS      DESIRED. 

Lewlstown,  Pa. — Until  July  15  by  Bldg. 
Com..  Fraternal  Order  of  Eagles  (W,  M. 
Baker,  Chmn.).  for  erecting  a  3-story 
brick   business  building. 

Harrodsburg,  Ky.  —  Reported  desired 
until  July  15  by  Bldgs.  Com.,  United 
Presbyterian  Church  (N.  L.  (Durry, 
Chmn.).  for  erecting  an  addition  and  re- 
modeling edifice;  probable  cost  $30,000. 
Samuel  Hannaford  &  Sons,  Archts.,  Hul- 
bert    Bldg.,    Cincinnati,    Ohio. 

Devils  Lake,  N.  D.— Until  July  15  by 
A.  V.  Haig  for  erecting  a  Masonic  tem- 
ple.    J.   A.   Shannon,   Archt.,   Devils  Lake. 

PRICES     AND      LETTINGS. 

icindicates  award  of  contract. 

♦  Sprlnqfield,  Mass. — Contract  awarded 
to  Fred  T.  Ley  &  Co.,  Inc..  .307  Main  St., 
for  erecting  2-story  brick  and  stone  build- 
ing for  Springfield  Daily  News.  H.  L. 
Sprague,   Archt..   310  Main  St. 

♦  Merlden,  Conn. — Contract  for  erecting 
addition  to  the  Elks  Lodge  building 
awarded  H.  Wales  Lines  Co..  Meriden; 
cost  $30,000. 

♦  Brooklyn,  N.  Y. — Contract  awarded 
Turner  Constr.  Co..  11  Bway.,  New  York, 
for  erecting  3-story  reinforced  concrete 
warehouse  at  E.  Eighty-fourth  Street  and 
Ditmars  Avenue  for  W.  Beckers  Aniline  & 
Chemical  Wks..  Inc.  Ben.1.  Driesler,  153 
Kemsen  Street,  Archt. 


♦Canajoharie,  N.  Y.  —  Contract  for 
ereciing  Methodist  Church  awarded  Hal- 
liiian   &   Snyder,   Little   FalU,   at  $24,460. 

♦  New  Brighton,  S.  I.,  N.  Y. — Contract 
for  erecting  4-storv  brick  school  at  Rich- 
mond Terrace  and  Church  Street  awarded 
John  Fallon,  225  Fifth  Avenue,  New  York; 
cost  $100,000.  Walter  Schumm,  Archt., 
225  Fifth  Avenue,   New  York. 

♦New  York,  N.  Y. — Contract  awarded  to 
Whitney  Co.,  1  Liberty  Street,  for  erect- 
ing the  Central  Club  for  Nurses,  at  132  B. 
Forty-fifth  Street,  lor  Y.  W.  C.  A.;  cost 
$400,000;  Parish  &  Shroeder,  Archts.,  12 
W.  Thirty-first  Street;  also  contract  for 
central  Y.  W.  C.  A.  building  at  Lexing- 
ton Avenue  and  Fifty-third  Street,  to  be 
10  stories  and  cost  $350,fi00;  Donn  Barber, 
Archt.,  101  Park  Avenue. 

♦Falrchance,  Pa. — Contract  awarded  by 
School  Bd.  (Owen  R,  Brownfleld,  Secy.) 
to  erect  2-story  brick  high  school  to  John 
L.  Darby,  of  Falrchance.  John  H.  Har- 
man,  Archt.,  632  First  Natl.  Bank  Bldg.. 
Uniontown. 

♦Johnstown,  Pa. — Contract  for  Simplex 
concrete  piling  for  Pennsylvania  R.R. 
passenger  station  awarded  Cranford 
Constr.  Co.,  609  Gerke  Bldg..  Cincinnati, 
Ohio,  and  also  for  Simplex  concrete  piling 
for  bridge  foundations  at  Delaware  Ave- 
nue for  Pennsylvania  R.R. 

♦Pittsburgh,  Pa. — Contract  for  erecting 
brick  and  stone  residence,  also  a  garage 
on  Woodland  Road  for  Edw.  Pltcairn, 
awarded  Patterson  &  Shaw,  30  E.  Robin- 
son St.;  cost  $50,000.  Janssen  &  Abbott, 
Archts..  9th  and  Liberty  Ave. 

♦Washington,  D.  C. — Contract  for  erect- 
ing brick  and  terra  cotta  and  concrete 
edifice  for  .St.  Andrews  Episcopal  Church 
awarded  to  W.  E.  Mooney.  Evans  Bldg., 
Washington.  Architects.  Chas.  Bolton  ft 
Sons,  Witherspoon  Bldg.,  Philadelphia,  Pa. 

♦Springfield,  Ohio. — Contract  for  power 
and  heating  plant  at  Ohio  Masonic  Home 
awarded  Cullen  &  Vaughn  Co.,  Hamilton. 

♦  Hastings,  Neb. — Contract  for  erecting 
Methodist  Church  at  Seventh  Street  and 
Hastings   Avenue  awarded   C.   D.   Richey. 

at    $48,380. 

♦  Montlcello,  Ark. — Contract  for  erect- 
ing brick  Citizens  Bank  building  awarded 
F.    W.    Johnson,    Montlcello;    cost.    $25,000. 

♦Albuquerque,  N.  M. — Contract  for 
erecting  Y.  M.  C.  A.  Building  awarded 
John    W.    McQuade,    of    Albuquerque,    at 

$57,000. 

♦Seattle.  Wash. — Contract  for  erecting 
3-story  brick  veneered  apartment  house 
at  Summit  Ave.  and  Marion  St.,  reported 
awarded  Johnson  &  Odin,  Mutual  Life 
Bldg.;  cost  $65,000.  J.  A.  Creutzer, 
Archt.,   N.   Y.    Blk. 

♦Portland,  Ore. — Contract  awarded  to 
Thomas  Muir,  Ablngton  Bldg.,  for  erect- 
ing 3-story  addition  to  4-story  warehouse 
at  Fifteenth  and  Kearney  Streets;  cost, 
$50,000.  McNaughton        &        Raymond, 

Archts.,    Title    &   Trust   Bldg. 

♦  Los  Angeles,  Cal. — Contract  awarded 
Alta  Planing  Mill  Co.,  830  McGarry  St.,  at 
$53,000,  for  erecting  3-story  brick  ware- 
house at  Palmetto  and  Alameda  Sts.  for 
Rudger  Merle  Co. 

♦Vancouver,  B.  C. — Contract  awarded 
to  Purdy  &  Henderson,  Henry  Bldg.,  Se- 
attle, Wash.,  for  erecting  3-story  rein- 
forced concrete  and  steel  bank  building 
for  Merchants  Bank  of  Canada,  at  Pender 
and  Granville  Sts;  cost  $150,000.  Somer- 
vell &  Putnam,  Archts.,  White  Bldg..  Se- 
attle, Wash. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK 

Athens.  Ga. — Southern  Cotton  Oil  Co. 
intends  erecting  steel  and  brick  factory 
to  replace  building  recently  destroyed  by 
fire;  cost  $50,000. 

Birmingham,  Ala. — Birmingham  Stove 
&  Range  Co.  (Sam.  Jones,  Pres.,  Atlanta, 
Ga.).  it  is  reported,  will  erect  a  plant  in 
North  Birmingham;  cost  $100,000. 

Texarkana,  Ark.— M.  Reinboldt.  Fort 
Smith,  reported  interested  in  erection  of 
factory  for  manufacture  of  store  fixtures 
and  refrigerators. 

Tacoma,  Wash.  —  Reported  Tacoma 
Smelting  &  Refining  Co.  (W.  R.  Rust. 
Pres.)  will  erect  a  power  house,  an  addi- 
tional fine  copper  furnace  and  install  new 
machinery  in  the  smelting  plant. 

San  Francisco,  Cal. — Plans  being  pre- 
pared for  factory  to  be  erected  by  Wal- 
lace Egg  Carrier  Corporation,  507  Mission 
Street;  cost  $200,000. 

BIDS     DESIRED. 

Cleveland.  Minn. — Until  July  13  by 
Farmers'  Elevator  Co.,  for  erecting  a 
grain   elevator. 

PRICES     AND     LETTINGS. 

itindicatcs  award  of  contract. 
♦Watervliet,  N.  Y. — Contract  for  erect- 
ing  3-story   factory   here   for   J.    B.    Carr 
Chain  Co.   of  Trov  awarded  C.   B.   Boland 
Co.,  Trov:   cost  $40,000. 


18 


ENGINEERING     RECORD 


Vol.  72,  No.  2 


►Tlrtl.  OM«.— Cmtnct   for  •nIarclnjE 

tt  _Tal(do    Cookar    Co.    awarded 

SIS  Ctur   Park   Avenue. 

BaUoMB      *      NortboB. 

Arckl       ~ 


Umagf  eity.  Mtalb— OaMract  avardad  to 
Iky  Cnr  Stoaa  Go..  Bay  aty.  for  ercct- 
IM    wad    woriitnc    plant    tor    Blsalow 
Co. 


MISCELLANEOUS 


PROPOSED     WORK 

nra  Alami  Syatam— N«w  Yerfc.  N.  Y.— 
Bd.  of  BaMmate  haa  aathorUed  laau«  of 
ttT>.Ut  eorporate  atock  for  construrtinc 
a  saw   Ika  alann   system   in   Manhattan 


Parkway  and  Bowiavani  Syats«n — Ann 
Ar«nr,  Mich.— rnlveraitv  of  UlelilKaB  baa 
casaaed  Frank  Lmw  Olmstcad  to  act  In 
an  aOTtaery  eapadty  with  landaeape  de- 
aiCB  dapartaaant  «t  nnlTsralty  on  plana 
tar  parkway  and  boulerard  syatetn  alone 
Snroo  River.  CItlea  of  Ann  Arbor  ana 
TpaOantl.  with  Eaatom  Michigan  Edison 
Co..  Ann  Arbor  Civic  Assoe.  MercbanU" 
Credit  Aaaoc.  of  Ann  Arbor  and  Buslneaa 
Men's  Aaaoc  of  Tpailantl.  are  reported 
iBtataated. 

Taiinal  daattla.  Waah.— City  Council 
•■d  OoOBty  Oomrs.  reported  to  have  de- 
cMad  to  eoBStroet  tunnel  to  connect  with 
bNaanaBt  of  new  county  courthouse. 
DaaM  Bandacton.  City  Archt.,  will  pre- 
vai»  plans:  cost  atmut  tlC.OOO. 

BIDS     DESIRED. 

Orading,  Etc..  Beaver  Park. — Albany, 
N.  Y.— Until  July  I J  by  loldore  Wach- 
maa.  Saoy.  Bd.  Contract  A  Supply,  for 
gradlnc  a  portion  of  the  easterly  section 
of  BaoTsr  Park.  IncliuUns  an  athletic 
flald  approxlniate  tH  acres  in  area,  an 
embankment  aboot  It  ft  bish  aorround- 
las  the  athletic  Oeld.  roada,  paths  and 
a,  where  directed,  an  open  air  swlm- 
'  pool  about  (0,000  sq.  ft.  in  area  and 
reeatTins  basins,  laying 
reconstructing  and  re- 
etc. 


Straat  Slgn»— New  York,  N.  Y.— Until 
July  U  by  Marcus  M.  Marks.  President 
Bora.  Manhattan,  for  MO  atreet  aigna  con- 
talnar  tramca.  each  frame  to  contain  two 
TTf  rr*'  street  algna  at  vartoua  locations 
Beroogh  Manhattan. 

Maol  Baamo— Waahlnoton,  D.  C— UnUt 
jMly  M  at  Bareao  Suppflea  and  Accounts. 
Navy  Dept..  Washington.  D.  C.  for  de- 
U»siliig  steel  "I"  iMams  at  Navy  Tard. 
Waahlngton. 

Piling,     Etc. — New     Orleana.     La. — Re- 

Ked  deaired  until  July  14  by  Ernest  M. 
b,  PraaL  Bd.  Port  Comra.  for  furnlah- 
Inc  eraoootod  pUlng.  creoaoted  lumber, 
•ad  creoaotad  ahaet  piling  re<iuired  for 
BO— tnictlng  Julian  St.  Wharf. 

Moot  Bargea— Viekaburg,  Mlaa.— Until 
ABC.  U  by  fhlrd  Mlaatsalppl  River  Dlst.. 
P.  O.  Bos  M4,  /or  eoBstructIng  and  de- 
ttvailag  C  Btaal  barges,  advertiaed  in  En- 
Klnasrlng   Record. 

-  Marina  Railway— Peari  Hart>or,  Hawaii, 
—Until  Sepc  IS  by  H.  R.  Stanford.  Ch. 
Bnraau  Tarda  A  Docks.  Navy  Dept.. 
Waahlngton.  D.  C,  for  constructing  a 
aaarlns  ralhray  at  the  Naval  Station, 
Vwmii  Harbor,  aooordlng  to  Speclflcation 
Noi  nn-.  appropriation  S»4,00e. 

PRICES     AND     LETTINOS. 
♦fad<eaf«s  aiifard  of  eontracl. 


Proposals 


For   Proposals    Advertised,   see    Pages 
4«,  47  and  48. 


'AMasaacliHaatta^-rontract  for  furnish- 
ing about  TMO  khu.  Portland  cement 
•warded  by  Maasachoaetis  Highway 
CMnn..  Boaton.  to  A.  8.  Fields,  South- 
ampton Straat.  Boston,  at  tLSS  per  bbl. 
(Mda  openod  Jane  JO). 

'*P«rk  Building  and  OrandaUntf— New- 
ark, N.  J.— ''ontracts  for  administration 
building  for  ti:ssex  County  Park  Comn.  to 
be  aracted  to  Branch  Brook  Park,  award- 
ad  aa  foDowa:  Qaoar*!  conatnictlon.  E. 
M.  WUdron  Co..  HtJTl;  plumbing,  James 
UeCvYJantHi.  New  York.  $4«»:  ^eaUng. 
A.  M.  Paaraon.  ISSa;  eiaetrteat  equip- 
moM.  H.  R.   Jackaon.  tlOSt. 

'ACOatraeta  for  graadatand  In  Wee- 
qoaMe  Park  awarded  aa  foOowa:  Btaal 
work.  Laverlng  *  Oarrigaea.  tSl.SOO: 
Dry,      New      Jcraey      Cement      Co. 


StUO;  enpenlar  work.  H.   N.   Doremus 
A  Co..  9M7;  roof  and  sheet  metal  work. 


and    plumbing. 


Jmmib    Steinberg.    tM«. 
Jaoob  Bra,  Jr..  ItMS, 

ARIprap  Stono  Mawiphla,  Tann. — Blda 
wrrr  opaoad  June  »  h<  Maj  E.  M.  Mark- 
harn.  Corpa  Engra..  i;  .S.  A.,  for  rtprap 
stone,  and  It  was  recommended  that 
Arnold  Btone  Co..  Neelys  {.anding.  Mo., 
be  awarded  eoatimct  for  tOOO  cu.  yd.,  it 
eta.  per  co.  yd.,  and  C.  C.  Hathmacher, 
Grand  Tower.  IIL.  for  It.OM  Cu.  yd.  at 
S4  eta. 

'*Snow  Sheds  I.adnar.  B.  C— Contract 
reported  awarded  (or  conatnictlon  of 
snow  abada  for  tba  )aiat  Kettle  V»ll»y  A 
Vancouver,  Victoria  and  Eastern  P.y..  In 
Coqulhalla  Paas^  to  Guthrie- Mcr>ouKa!l 
Co.,  of  Portland,  Ore.  Inclu<le<1  In  work 
Is  a  conrreie  and  steal  bridge  over  L,ad- 
rer's  Creek.  MS  ft.  bigh  of  f  span*. 


Bids 
Cloaa. 
July  IS. 

July  IS. 

July  14. 

July  14. 

luly  14. 

July  14. 
July  IS. 

July  IS. 
July  la. 
July  IS' 
July  16. 

July  17. 

July  19. 

July  19. 

July  19. 
July  19. 

July  19. 
July  19. 
July  20. 
July  20. 

July  20. 
July  22. 

July  22. 

July  23. 

July  24. 
July  2C. 

July  28 
Aug.    2 


WATERWORKS. 

See  Enm. 
RecortL 

Improvem  e  n  t  s.  Coving- 

ton,  Va •!<"»•  " 

Adv.  Jun.  19.  26. 
Water    Pipe.    Etc.    Mar- 

shalltown.   Iowa   July  w 

Adv.  July  10. 
Improvement.    Beaumont, 

•ppx Jun.  Z8 

Pumps,"   Baltimore.  Md...  Jtily     S 

Adv.  July  3.  „  , 

Main,  New  Brighton,  8.  I..  ,  ,     ,^ 

N    Y      July  10 

Valve's.    Chicago.   Ill July  10 

Sj-stem.    Clayton,   Del....  July    3 

Adv.   July  3.   10. 

Pipe,    Galveston.    Tex July  10 

Svatem.  .Shndyslde.  Ohio.  July  10 
System.  Riverside.  Iowa.  July  10 
Water      Works,       Hilton. 

X,  Y July     3 

Adv.  July  3. 
Water    Wks..    Grlnnell. 

Iowa   July  10 

Well.  Viola,  111 July    3 

Adv.  July  3.   10. 
Wa  t  e  r    Wks.,    Totowa, 

NT  J July    3 

Pipe.  Washington,  D.  C.  July  3 
Pumps.  Chicago  Heights, 

111 July  10 

System.  Lamed.  Kan.  . . .  July  10 
.Mains.  Bedford.  Ohio  ...July  10 
System,  West  Lynn.  Ore.  July  3 
Intake,     E  t  c.     Kenosha. 

Wis July  10 

System,  Keota,  Iowa.,...  July  10 
Filters.   Paris,  111 July     3 

Adv.   July  3.    10. 
Reservoir.  MlRllnburg,  Pa.  July  10 

Adv.  July  10. 
Reservoir.       Binghamton, 

N.  Y July    S 

Adv.  July  3,  10. 
Reservoir.   Gallltzln.    Pa..  July  10 

Adv.  July  10. 
Reservoir.       etc.,       Sioux 

FaUs,  8.  D July  10 

Adv.    July    10. 
,  Water     Wks.     Improv.. 

Lake   Field.    Minn July  10 

Dam.   Contract   10,   Hart- 
ford, Conn July  10 

Adv.  July  10. 


SEWERAGE     AND     SEWAGE 
DISPOSAL, 

July  12.  Avnlon.  N.  J Jun.  28 

Adv.  Jun.  20.  July  3 
July  II.  Peoria.    HI Jun.  28 

Adv.  Jun.  26,  July  3. 

July  13.  Philadelphia,    Pa July  10 

July  14.  Tillamook.    Ore July  10 

July  14.  Brooklyn.    N.    T July  10 

July  1.1.  Clyde.   Kan. July     3 

July  15.  Clayton.  Del July    3 

Adv.  July  2.   10. 

July  15.  Saginaw.    Mich July  10 

July  15.  Esranaba.    Mich July  10 

Adv.  July  10. 

July  15.  ,Vew   York.   N.  Y July  10 

July  18.  Westecvtlle.    Ohio July  10 

Julv  19.  Bedford.   Ohio    July  10 

July  to.  Brazil.    Ind July    3 

July  20.  Eveleth.   Minn July     3 

July  21.  Baltimore.   Md July  10 

July  22.  Milwaukee.  Wis July  10 

Adv.  July  10. 
July  t<.  Mavwood.  N.  J July     3 

Adv.  July  3.  10. 
July  t«.  Ocean  City,  .Md July  10 

Adv.  July  10. 

July  27.  Cloverdale,    Ala July  IT) 

luly  28.  CuyahORa  Falls,   Ohio July  10 

Aug.    I.  Paducah.    Ky July     3 

Adv.  July  3.  10. 
Aug.  31.  Newark,   N.   J July  10 


July  It. 


July  It. 

July  It. 

July  It. 

July  16. 

July  IS. 

July  IS. 

July  IS. 

July  17. 

July  1*. 

July  19. 

July  19. 

July  19. 

July  19. 
July  t«. 

July  to. 

July  11. 

July  21. 

Juiy  21. 

July  22. 

July  23. 

July  t4. 

July  U. 

July  IS. 

July  28. 

Aug.    4. 

BRIDGES. 

Lebanon.    O Jun.  19 

Adv.  Jun.  2S. 

Arlington.    Neb July    3 

Kansas  City,  Mo July    3 

Pine    Brook.    N.   J July  10 

Williston.    N.    D Jun.  26 

Adv.  July  3. 

Easton,   Pa.    July    3 

Pittsburgh.    Pa July    3 

Ln    Harpe.    Ill July  10 

Plnevllle,    Ky July  10 

Portsmouth.  Ohio   July    3 

Eugene.  Ore July  10 

York.    Pa July  10 

Colvllle.    Waah July  10 

California     July  10 

Watertown,  8.  C July    3 

Seattle,   Wash July    3 

MInetto,  N.   Y July     3 

Hardin,  Mont July    3 

VounnKtown,   Ohio    July  10 

Moundsvllle,  W.   Va July  10 

Seattle.    Wash Jun.  19 

Adv.  Jun.  19  to  July  10. 

H<M>reneld,  Ont   July    3 

Newark.  Ohio   July    3 

Holton.   Kan July    3 

Mansfield.    Ohio    July  10 

South   Amboy.   N.  J July  10 


Rids  See  Eng. 

aJSe.  Re«0'-d- 

PAVING      AND      ROADS. 

July  13.  Alabama    ..■■••• •)""•  H 

July  13.  Chestertown,   Md JU".  j^ 

July  13.  Albany.    N.    Y. ........ ...  Jun.  26 

Adv.  Jun.  26  to  July  10. 

July  13.  Kaufman,  Tex July     * 

July  13.  I'anvllle,  Ky July     | 

July  13.  VlrKlnia,    Minn ^"1*^  ,„ 

Julv  13.  Kansas  City,   Mo .July  10 

July  13.  Massachusetts    Jujy  10 

Julv  13.  Hagerstown,    Md July  lu 

July  14.  Youngstown,  O Jun.  it 

Julv  14.  Long    View.    Tex ^",'y  ,„ 

Julv  14.  Cincinnati,    Ohio    •'"'y  }S 

Julv  14.  Tillamook,    Ore July  W 

July  14.  Louisville,    Ky.    ..........  Ju  y  10 

July  14.  I'pper   Sandusky,   Ohio...  July  10 

July  14.  Chicago.   Ill July  10 

Julv  l-i.  Parkersburg.  Va July  10 

July  15*  Albany,    N.    Y ..Jun.  26 

Adv.  Jun.  26  to  July  10. 

July  15.  Newark,   N.   J July     3 

July  15.  Mansfield,    Ohio    July     3 

July  15.  Clarion.   Pa.    July    3 

Adv.  July  3.  ,   ,       , 

July  15.  San   Antonio,   Tex July     3 

Adv.  July  3.  .  ,       » 

July  15.  WllUaton.    N.    D July    3 

Adv.   July   3.  ,  ,     .„ 

July  l.'>.  Sapulpa,    Okla ^"'y  15 

July  15.  New  York.   N.   Y July  10 

July  15.  Dayton,    Va July  10 

July  15.  Blue   Earth.    Minn July  10 

Adv.  July  10.  ,   , 

July  16.  Hackensack,   N.  J July     3 

July  16.  Laurel.    Mont July  10 

July  16.  Walla  Walla.   Wash July  10 

July  17.  Brooksville,    Fla July  10 

Julv  17.  Oak    Hill.    Ohio luly  10 

July  19.  Washington    July     3 

July  19.  California     July  10 

July  19.  New   Philadelphia,   Ohio..  July  10 

July  19.  Guttenbeig,   N.  J July  10 

July  19.  Norfolk,    Neb July  10 

July  20.  Oelweln,  la Jun.  19 

July  20.  Huntington,   W.   Va July     3 

July  20.  Seattle,   Wash July     3 

July  20.  Laurel,   Miss July  10 

July  20.  Xenia.   Ohio    July  10 

July  22.  Boonvllle,     N.     Y July  3 

Adv.  July  3. 

Julv  22.  Newark,   N.   J July  10 

Julv  23.  Spokane,  Wash July  10 

July  24.  Spencer,    la Jun.  26 

July  24.  Sarasota,  Fla July  10 

July  25.  Tiffin,   O Jun.  26 

July  26.  Albany.    N.    Y July  10 

Adv.  July  10. 
July  26.  Burlington,    N.    J July  10 

Adv.  July  10. 

July  26.  West    Jefferson,    Ohio July  10 

July  27.  New  Orleans,  La July     3 

July  27.  Seattle,    Wash July  10 

July  27.  .lanesvllle.    Wis July  10 

July  28.  Cuyahoga  Falls.   Ohio July  10 

Aug.    2.  Fort    Scott.    Kan July     3 

Aug.    4,  Butte,   Mont July  10 

Aug.    7.  Butte,   Mont July  10 


HYDRAULIC     CONSTRUCTION 
AND   RIVER  IMPROVEMENTS. 

July  13.  Steel     Doors     on     Pier, 

Panama    Jun.  26 

Artv.  Jun.  26. 
July  14.  Bulkhead,  Cleveland,  Ohio  July     3 
July  14.  Riprap,   Tompklnsville, 

N.  Y July     3 

July  15.  Timber    Wharf,    Charles- 
ton, S.  C Jun,  19 

July  15.  Irrigation  Work,   Goshen, 

Utah    Jun.  19 

July  15    Dredging,    New    York, 

N.    Y Jun.  19 

Adv.  Jun.  19  to  July  10. 

July  15.  Pier.  Brooklyn,  N.  Y July  10 

July  15.  Dredging,    Grand    Marals, 

Mich July  10 

July  16.  Dredging.    Brooklyn,  N.  Y.  July  10 
July.  19.  Steel  Gates,  Wilmington, 

N.  C Jun.  19 

Adv.  Jun.  19  to  July  10. 
July  19.  Drainage   Ditches,    Poplar 

Bluffs.   Mo July  10 

July  20.  Irrigation    Work.     Wash- 
ington,   D.    C ,Iuly    3 

Adv,  July  3. 
July  21.  Ditch  Improvement. 

Canton,  Ohio   July     3 

July  21.  Pumping     Plant,     Etc., 

Qulncy,  111 July    3 

Adv.  July  3,  10. 
July  22.  Pier.  Augusta,  Ga luly  10 

Adv.  July  10. 
July  24.  Dredging,        Jacksonville, 

Fla Jun.  26 

Adv.  Jun.  10  to  July  10. 
July  30.  Irrigation     Work,     Great 

Falls.  Mont July    3 

July  30.  Dredging,     Port    Chester, 

N.  Y July    S 

Adv.  July  3,  10. 
July  30.  Brei.kwater.     Conneaut, 

Ohio   July    3 

Adv.  July  3,  10. 
July  31.  Dredging,    Pearl    Harbor, 

.   .     „.      H"wail    Jun,  19 

July  31.  Dam    and    Shore    Protec- 
tion, Rock  Island,  III July  10 

Adv,  Juiy  10. 

Juiy  81.  Levee.    Caldwell,    Tex July  10 

Aug.    2.  Dredging,    New    York, 

N'.,  Y July  10 

Adv.  July  10. 
Aug.    3.  Breakwater.  Chicago,  III.  July  10 

Adv.  July  10. 
Aug.    4.  Dredging.    Norfolk,    Va...  July  10 

Adv.  July  10. 
Aug.    9.  Pier,    Philadelphia,    Pa..,  July  10 

Adv.  July  10. 
Aug.    9.  Dredging,       Philadelphia, 

I'a.    • .  • ., July  10 

Adv.  Juiy  10. 
Aug.  14.  Dr  e  d  g  Ing,     Bremerton, 

Wash July  10 


Bids  See  Eng. 

Close.  Record. 

Aug.  15.  Dredge    Work,     Rosseau, 

Minn Jun.  26 

Aug.  24.  Dredger,    Adelaide,    Aus- 
tralia      Jun.  19 

Sep.  18.  Pier,  Pearl  City,  T.  H July  10 


PUBLIC    BUILDINGS    AND 
SCHOOLS. 

July  13.  Washington.  D.   C May  22 

July  13.  Utica,    N.    Y July     3 

Julv  13.  Toronto.    Ont July  in 

Julv  13.  New  York,   N.    Y July  1" 

Julv  13.  Cincinnati,    Ohio    July  lu 

July  14.  Galveston,    Tex Jun.  is 

July  14.  Fulton,    Minn July     3 

July  14.  Tavor.    N.    D July    3 

July  14.  Appleton   City,    Mo July  10 

July  14.  McCutchenvllle,   Pa July  10 

July  14.  Coldwater,   Mich July  10 

July  14.  Woodward,   Iowa    July  10 

July  15.  Minneapolis.   Minn Jun.  'it 

July  15.  Harrisburg,   Pa July     3 

Adv.    July   3,   10. 

July  15.  Metz,    Ind July    3 

July  15.  Lisbon,    Ohio    July     3 

Julv  15.  Custer,    S.    D July     3 

.lulv  15,  Hamilton,    Ohio    luly    3 

July  15.  Ottawa,   Ont July  10 

July  15.  Gale.sburB,   111 July  10 

Julv  15.  Lake    Park,    Minn July  10 

Juh"-  16.  Harrisburs.    Pa July  10 

July  16.  Vinton,    Ohio    July  10 

July  16.  Caldwell.    N.    J July  10 

July  17.  Washington,   D.  C Uin.  28 

July  17.  Freedom,    Ohio    July     3 

Julv  19.  Hilliard,    Ohio    July     3 

July  19.  Detroit,    Minn July    3 

July  20.  Indianapolis,    ind Jun.  13 

July  20.  Watertown,    S.    D July     3 

Julv  20.  Cleveland.    Ohio    July  10 

July  20.  Milaca,    Minn July  10 

July  21.  New  Orleans.   La Jun.   19 

Aiiv.   June  19   to  July  10. 

July  21.  Roland,  Iowa   July    3 

July  21.  Salem,    Ore luly     3 

July  21.  Kinbrae,  Minn July  10 

July  22.  Cleveland,    Ohio    July     3 

July  23.  Fort  Hancock,   N.  J July     3 

July  24.  San  Diego.   Cal Jun.  26 

July  24.  Lowell.    Ohio    July     3 

Julv  24.  Favettevillp.    Ohio    July     3 

July  24.  Tabor,    S.   D July  10 

July  26.  Webb  City,  Mo Jun.   19 

July  26.  Springfield,    111 July  10 

July  27.  Weston,    W.    Va July     3 

Adv.  July  3, 
July  27.  New  Bloomington,  Ohio..  July     3 
Julv  27.  Albany,    N.    Y July     3 

Adv.  July  3.  10. 

July  27.  Boston,   Mass July  10 

July  28.  Jersey   City.   N.   J July     3 

July  28.  Hayti,    S.    D July  10 

July  29.  Quitman,    Ga Jun.  26 

Julv  30.  Albion,    Mich Jun.  26 

Julv  30.  Cincinnati,    Ohio    July  10 

July  30.  Kenosha,    Wis July  10 

July  31.  Guantanamo,  Cuba  luly     3 

July  .SI.  Muncie.    Ind July     3 

July  31.  Stevens    Point,    Wis July  10 

Aug.    1.  Seattle,     Wash J  un.     6 

Aug.    2.  Fort   Atkinson,    Wis July     3 

Aug.    2.  Washington.    D.    C July     3 

Adv.  July  3,  10, 

Aug.  11.  Wellsburg.   W.    Va July  10 

Aug.  12.  North  Attleboro,   Mass...  July  10 

Aug.  13.  Gardiner,    Me July  10 

Aug.  16.   Baltimore,   Md Jun.  28 

Adv.  Jun,  26  to  July  3. 
Sep.     1.  Wisner,  Neb July  10 

PRIVATE     BUILDINGS. 

July  14.  Dayton,  Ohio   July     3 

July  15    Vancouver,    B.    C Jun.  12 

July  15.  Sesser.    Ill July     3 

July  15.  Harrodsburg,   Ky July  10 

July  15.  Lewistown,  Pa July  10 

NEW     INDUSTRIAL     PLANTS. 

July  13.  Cleveland,    Minn July  10 


MISCELLANEOUS, 

Tunnel,  Pittsburgh.  Pa...  Jun.     6 

Adv.  Jun.  5  to  July  3. 
Garbage  Disposal.  Asbury 

Park,    N.    J July  10 

Elevators,  Baltimore,  Md.  Jun.  26 
Piling,     Etc.,      New     Or- 
leans.  La July  10 

Rails    for     El,     Ry.,     San 

Francisco.    Cal July  10 

Lift,  Washington,  D,  C...  Jun.  2S 
Street    Signs,    New    York, 

N.    Y July  10 

Steel     Etc.,    Panama July     3 

El.    Rys.    Rails,    Brooklyn, 

N.  Y J.uly     3 

Garbage     Disposal,      East 

Chicago,    Ind July  10 

Garbage     Disposal,     New 

York,   N.   Y July  10 

Tank,   Key  West,  Fla July     3 

El.   ily..  Brooklyn,  N.  Y..  July     3 

Adv.  July  3,  10. 
Steel     Beams.     Washing- 
ton, D.  C July  10 

Elevator,   Port  Townsend, 

Wash Jun.  26 

Power    Plant    Machinery. 

Greencastle.   Ind July     3 

Adv,  July  3. 
Timber.    Detroit,    Mich...  Jun.  26 

Adv.   Jun.   26,  July   10, 
Steel    Barges,    Vicksburg. 

Miss July  10 

Adv.  July  10. 
Towing  Locomotives,  etc.. 

Panama Jun.  i» 

Subway    Work,    Phlladel- 

phia.  Pa July  'O 

l;v,      at      Naval     Station. 

Pearl    Harbor,    Hawaii. .  July  10 
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New  Forms  for  Concrete  Road  Work 

One  of  the  concrete  road  forms  illustrated 
herewith  is  for  casting  a  combined  curb  and 
base,  and  does  not  require  any  support  inside 
the  form.  The  entire  form  is  held  up  by  steel 
stakes  driven  through  lugs  riveted  onto  the 
outer  channel.  The  road  shown  had  a  6-in. 
base,  and  the  curb  was  12  in.  high  from 
sub-grade.  It  was  surfaced  with  brick,  and 
built  this  year  by  R.  M.  Sutton  in  Marion 
County,   W.   Va. 

The  other  form  has  been  used  on  New  York 
State  Highway  work  and  provides  a  shoulder 


FORM    MAKES    SHOULDER    AT    SIDE    OF    ROADWAY 

from  which  the  crown  of  the  roadway  starts. 
It  also  is  supported  without  inside  blocking 
by  steel  stakes.  A  feature  of  this  form  is  the 
patented  sliding  plate  shown  in  the  view 
which  covers  the  joint  between  form  sections 
and  prevents  the  escape  of  grout. 

Both  forms  are  manufactured  by  the  Blaw 
Steel  Construction  Company,  of  Pittsburgh. 


New  Portable  Asphalt  Plant  Has 
Special  Drying  Drum 

A  new  portable  asphalt  mixing  plant  has 
just  been  put  on  the  market  by  the  Iroquois 
Works  of  the  Barber  Asphalt  Paving  Com- 
pany, Buffalo.  For  a  plant  of  its  size  and  cost 
it  is  claimed  to  be  unusual  in  having  a  mini- 
mum capacity  of  800  sq.  yd.  of  2-in.  sheet 
asphalt  topping  per  day  of  10  hours.  The 
capacity  for  asphaltic  concrete,  Topeka  mix, 
or  asphalt  macadam  is  much  larger. 

The  mixing  platform  of  the  plant  is  so  ele- 
vated that  a  wagon  can  be  driven  under  it  to 


INTEGRAL   CURB    AND    BASE    FORM    NEEDS   NO    SUPPORT   INSIDE   OP  ROADWAY 


receive  the  load  from  the  mixer  without  ele- 
vating the  plant  on  its  wheels  or  excavating 
for  this  purpose.  The  platform  is  arranged 
for  one-man  operation,  the  levers  for  con- 
trolling clutches  and  plant  being  within  easy 
reach. 

The  mixer  is  a  two-shaft,  pugmill  type, 
with  removable  side  and  end  liners,  and  pro- 
vided with  two  full  sets  of  blades,  the  binder 
blades  being  solid  manganese.  The  sand- 
measuring  box  and  asphalt  bucket  are  sup- 
ported on  scales.  A  drying  drum  of  special 
construction  has  been  designed  for  this  plant 
to  obviate  the  difficulties  so  often  encountered 
in  heating  a  sufficient  amount  of  sand  and 
stone. 

Features  that  are  considered  important  in 
the  economical  upkeep  of  such  plants  as  this 
are  the  removable  steel  wearing  plates  in  the 
material  chutes,  and  chilled  rims  for  all  chain 
sprockets. 

As  illustrated,  the  plant  would  be  operated 
as  two  units,  the  second  unit  being  the  as- 
phalt kettle.  The  mixing  plant  is  also  sup- 
plied, however,  without  boiler  and  engine.  In 
other  words,  the  contractor  or  municipality 
already  provided  with  portable  boiler,  engine 
and  kettles,  can  secure  the  mixing  plant  with- 


out making  an  additional  investment  for  these 
units.  The  plant  is  designed  especially  to 
meet  the  requirements  of  contractors  and 
municipalities  having  new  construction  and 
maintenance  work  to  perform  in  scattered  ter- 
ritory, or  in  an  amount  insufficient  to  make  a 
stationary  plant  economical. 


Business  Notes 


PORTABLE   PLANT   ELEVATES   MATERIALS  AND  DUMPS    INTO    HIGH    WAGON 


The  Parsons  Company,  manufacturer  of  the 
Parsons  trench  excavators  of  Newton,  Iowa, 
has  opened  an  eastern  sales  office  at  30  Church 
Street,  New  York  City. 

Albert  R.  Erskine,  formerly  first  vice-presi- 
dent and  treasurer  of  the  Studebaker  Corpo- 
ration of  South  Bend,  Ind.,  was  elected  presi- 
dent at  a  meeting  of  the  board  of  directors 
held  in  New  York  City,  July  7.  He  succeeds 
Frederick  S.  Fish,  who  becomes  chairman  of 
ihe  board  and  of  the  executive  and  finance 
committees. 

Thomas  J.  McMaster  has  been  appointed  dis- 
trict manager  of  the  western  territory  of  the 
Diamond  Power  Specialty  Company,  manufac- 
turer of  soot  blowers  for  all  types  of  boilers, 
of  Detroit,  Mich.  He  will  be  located  in  the 
Ashland  Block,  Chicago,  and  will  be  assisted 
by  several  assistant  sales  engineers  and  erect- 
ing engineers. 

The  J.  I.  Case  Threshing  Machine  Company 
of  Racine,  Wis.,  has  taken  over  the  plant  and 
equipment  of  the  Perfection  Road  Machinery 
Company  of  Gallon,  Ohio,  makers  of  Perfec- 
tion road  graders,  drags  and  rooter  plows.  The 
product  of  this  company  has  been  sold  ex- 
clusively by  the  Case  Company  for  several 
years.  The  Perfection  plant  will  be  moved 
from  Galion  to  Racine  and  the  graders,  with 
added  improvements,  will  be  manufactured  and 
sold  hereafter  as  Case  graders. 

The  Virginia  Machinery  &  Well  Company, 
of  1319  E.  Main  Street,  Richmond,  Va.,  has 
entered  the  jobbing  field,  specializing  in  ar- 
tesian well  drillers,  pumps,  pipe,  tanks,  gas 
line  engines,  water  and  lighting  systems, 
pumping  machinery  of  all  kinds,  engines,  boil- 
ers and  saw  mill  supplies,  and  will  cater  to 
municipalities,  mills,  factories,  contractors  and 
railroads.  It  will  also  do  a  contracting  busi- 
ness, drilling  artesian  wells  and  making  test 
holes  and  borings.  Charles  F.  Cole,  formerly 
an  officer  of  the  Sydnor  Pump  &  Well  Com- 
pany of  Richmond,  is  president  and  treasurer 
of  the  company,  and  Charles  R.  Elam,  formerly 
of  the  Thomas  Hardware  Company  of  Suffolk 
and  Lawrenceville,  Va.,  is  vice-president  and 
manager. 


New  Construction  Activities 


The  derelopOMnU  of  the  p«st  week,  inclu«i- 
inK  the  second  German  note  on  the  Lusitania 
affair,  have  not  relie\-ed  to  any  extent  the 
underiying  anxiety  over  our  foreipi  relations. 
At  the  MUM  time  the  immense  British  war 
loan  appears  to  have  been  floated  largely 
without  direct  outside  help  and  without  seri- 
ously disturbing  the  markets  in  this  country. 

The  staal  corporation  booked  orders  during 
June  in  axtsw  of  capacity,  the  total  orders 
aaoutinc  to  more  than  1,400,000  tons.  Ex- 
psK  bnsbicM  flcarea  very  largely  in  this  total. 
Dommtit  stmctural  orders  for  last  week  in- 
crsassd  throaghoat  the  country  as  compared 
with  the  June  rate,  although  the  rate  re- 
corded is  still  below  that  for  April  or  May. 
In  addition  to  contracts  already  let,  bids  were 
opened  for  24.000  tons  of  steel  to  complete 
the  St.  Louis  Free  Bridge,  and  it  is  expected 
that  the  low  bidder  will  be  awarded  the  con- 
tract this  week. 

Boildines 

The  lowest  bids  opened  recently  for  con- 
structing three  Philadelphia  schools  totaled 
neariy  $300,000.  The  contract  for  a  $315,000 
church  building  has  been  awarded  at  Lans- 
downe.  Pa.  It  is  reported  that  contracts  for 
building  a  tuberculosis  hospital  at  Buffalo 
amounting  to  more  than  $450,000  have  been 
awarded.  The  lowest  bid  for  erecting  a  high 
school  at  Syracuse.  N.  Y.,  was  $289,000.  Bids 
bare  been  opened  for  a  $240,000  post  office 
at  Charlotte.  N.  C.  A  bid  of  $170,000  has 
been  received  for  extending  the  boiler  plant 
of  the  U.  S.  Naval  Proving  Ground  at  Indian 
Head,  Md.  The  contract  for  a  $200,000  bank 
building  has  been  awarded  at  South  Bend, 
Ind.  The  contract  for  building  an  automo- 
bile factory  at  Milwaukee  has  been  awarded 
at  $250,000. 

Bids  are  desired  Aug.  2  for  constructing 
a  high  school  at  Hammond,  Ind.  It  is  reported 
that  the  American  Locomotive  Company  will 
spend  $500,000  enlarging  its  Schenectady 
plant.  New  school  buildings  and  extensions 
planned  at  Buffalo  for  construction  this  year 
will  cost  nearly  $1,500,000.  Bids  will  soon  be 
asked  on  a  $200,000  school  building  at  Cleve- 
land. Plans  are  being  prepared  for  a  $400,- 
000  apartment  house  in  the  same  city.  It  is 
reported  that  the  Wheeling  (W.  Va.)  Steel 
tt.  Iron  Company  has  authorized  a  large  bond 
issue,  and  will  spend  $2,500,000  extending  its 
plants. 

A  six-story  warehouse  to  be  built  at  Wheel- 
ing will  cost  $300,000.  Plans  are  being  pre- 
pared for  a  $500,000  apartment  house  in 
Washington,  D.  C,  and  for  a  fourteen-story 
fireproof  hotel  at  Wilmington,  N.  C.  Plans 
are  being  prepared  for  a  $500,000  group  of 
penitentiary  buildings  to  be  built  at  White 
Plains,  N.  Y.  The  University  of  IHinois  will 
erect  three  buildings  at  Urbana  to  cost  $270,- 


000.  Plans  have  been  completed  for  a  $150,- 
000  building  for  Johns  Hopkins  University  at 
Baltimore.  Syracuse,  N.  Y.,  will  soon  let  a 
contract  for  a  $225,000  school,  and  plans  for 
a  $300,000  high  school  are  being  prepared  at 
Tulsa.  Okla. 

Bridges  and  Roads 

A  contract  for  the  substructure  of  a  bridge 
at  Wiscasset,  Me.,  has  been  awarded  at  $160,- 
000.  Bids  are  desired  July  31  at  Minetto, 
N.  Y..  for  a  large  concrete  arch  bridge  with 
a  bascule  steel  draw  span  over  the  Oswego 
River.  Bids  are  desired  until  Aug.  7  for  con- 
structing a  2-mile  pile  railway  bridge  with  a 
steel  draw  span  at  Clearwater,  Fla.  It  is 
reported  that  the  superstructure  of  the  free 
bridge  at  Little  Rock,  Ark.,  will  be  replaced 
at  a  cost  of  $290,000.  It  is  reported  that  the 
Kansas  City  Southern  Railway,  whose  bridge 
over  the  Kaw  River  at  Kansas  City  was  dam- 
aged by  the  recent  flood,  is  considering  the 
construction  of  a  new  bridge.  A  proposed 
bridge  at  Alameda,  Cal.,  will  cost  $700,000. 
.  Bids  have  been  opened  on  long  lists  of  road 
contracts  by  the  States  of  New  York  and 
California.  It  is  reported  that  Ohio  has 
awarded  road  contracts  totaling  $200,000.  A 
$53,000  contract  for  concrete  paving  has  been 
awarded  at  Batavia,  N.  Y.  A  $90,000  road 
contract  has  been  awarded  at  Pine  Bluff,  Ark., 
and  two  paving  contracts  just  awarded  by 
the  city  of  Los  Angeles  total  $63,000.  A  pav- 
ing contract  involving  $125,000  has  been 
awarded  at  Edmonton,  Alta. 

Bids  on  highway  repair  work  will  be  re- 
ceived Aug.  3  by  the  State  of  New  York  at 
Albany.  Bids  are  desired  by  the  State  of 
Ohio  on  July  23  on  a  long  list  of  good-sized 
road  and  bridge  contracts.  The  State  of 
California  also  desires  bids  on  considerable 
road  and  paving  work.  Bids  are  asked  for 
July  29  on  more  than  $100,000  worth  of  pav- 
ing at  Norfolk,  Va.  New  Orleans  desires  bids 
on  paving  work  which  will  cost  $1,500,000.  On 
Sept.  1  Fairbury,  111.,  will  open  bids  for  a 
$92,000  paving  contract,  and  Spencer,  Iowa, 
will  soon  let  a  contract  for  70,000  sq.  yd.  of 
paving.  Seguin,  Tex.,  has  sold  road  bonds 
amounting  to  $75,000. 

Waterworks  and  Sewers 

The  waterworks  contracts  at  Rittman, 
Ohio,  have  been  awarded  at  about  $45,000. 
Cheyenne,  Wyo.,  has  contracted  for  a  $75,000 
filter.  Colfax,  Wash.,  has  bought  cast-iron 
pipe  valued  at  $54,000.  Bids  are  desired  for 
constructing  the  waterworks  previously  noted 
at  Watervliet,  N.  Y.,  and  bids  are  desired 
Aug.  10  for  constructing  waterworks  and  lay- 
ing sewer  pipe  at  Warrenton,  N.  C,  where 
about  10  miles  of  pipe  line  will  be  built.  Bids 
are  desired  at  Cambridge,  Ohio,  for  a  reser- 
voir and  filter  plant.     Kenosha,  Wis.,  will  re- 


ceive bids  for  a  42-in.  intake  pipe  nearly  a 
mile  long,  and  for  a  2-ft.  water  main  in  its 
harbor.  It  is  reported  that  the  proposed  work 
on  the  Compton  Hill  Reservoir  at  St.  Louis 
will  cost  $425,000.  Bids  will  not  be  received 
until  late  in  the  fall.  The  report  of  the 
waterworks  investigation  recently  completed 
at  Hamilton,  Ont.,  recommend  the  construction 
of  a  50,000,000-gal.  reservoir. 

The  lowest  bid  opened  in  New  York  City  for 
constructing  in  tunnel  the  Forty-first  Street 
r"elief  sewer  was  $144,000.  Bids  opened  on 
two  sewer  contracts  in  Cleveland  total  $238,- 
000.  The  contract  for  the  Columbus  (Ohio) 
disposal  plant  has  been  awarded  at  $198,000. 
Bids  were  opened  on  a  $78,000  sewer  contract 
at  Indianapolis.  Work  has  started  on  a  $108,- 
000  sewer  contract  awarded  at  Kenosha,  Wis. 
Bids  are  desired  Aug.  31  by  the  Passaic  Val- 
ley Sewage  Commission  at  Newark  for  the 
superstructure  of  the  Newark  Bay  pumping 
station.  Bids  are  desired  on  5  miles  of  pipe 
line  and  a  pipe  tunnel  at  St.  Louis.  Sacra- 
mento, Cal.,  has  sold  sewer  bonds  totaling 
$106,000. 

Miscellaneous 

The  lowest  bid  opened  for  track  laying  on 
the  Utrecht  Avenue  elevated  line  in  Brook- 
lyn was  $71,000.  Bids  will  be  received  by 
the  New  York  Public  Service  Commission  for 
laying  track  for  the  balance  of  the  dual  sys- 
tem July  27  and  28.  In  addition  three  more 
sections  of  subway  construction  on  the  dual 
system  are  to  be  let  late  this  month  in  New 
York  City.  Bids  are  desired  on  the  first  con- 
tract for  elevated  work  in  Philadelphia  on 
Aug.  16. 

A  contract  for  building  11  miles  of  railroad 
has  been  awarded  at  Oneida,  Tenn.,  and  a 
$152,000  grade-crossing  contract  has  been 
awarded  at  Buffalo.  It  is  reported  that  the 
first  contract  on  the  railroad  to  connect  Little 
Rock,  Ark.,  and  Springfield,  Mo.,  has  been 
awarded.  A  $200,000  dredging  contract  has 
been  awarded  at  Philadelphia.  Drainage 
ditches  at  Bartow,  Fla.,  involving  2,400,000  cu. 
yd.  of  excavation  have  been  contracted  for. 
A  $600,000  irrigation  contract  has  been  award- 
ed at  Oroville,  Wash.  A  further  contract  for 
$129,000  has  been  awarded  on  the  Sault  Ste. 
Marie  locks. 

Bids  are  desired  for  the  steel  superstruc- 
ture of  the  reloading  wharf  at  Balboa, 
Panama.  A  company  has  been  chartered  to 
construct  30  miles  of  railroad  near  Savannah, 
Ga.  A  7-mile  branch  line  has  been  surveyed 
for  the  Baltimore  &  Ohio  Railroad  near  Farm- 
ington,  W.  Va.,  and  it  is  reported  that  a  27- 
mile  lumber  railroad  will  be  built  near  White 
Sulphur  Springs,  W.  Va.  Plans  are  being 
prepared  for  a  canal  near  Gering,  Neb.,  which 
involves  3,000,000  cu.  yd.  of  excavation  and 
two  tunnels.  A  $370,000  irrigation  develop- 
ment at  Umatilla,  Ore.,  is  reported. 


WATERWORKS 


PROPOSED     WORK. 


City,  N.  J.— AU  bids  opened 
It.  (or  ruml»hlns  and  InatajllriK 
fcks.  tank  ■cnrlnK  puropa,  air 
■on.  tos«tbcr  with  ae«p  welf,  air 
llflSL  etc..  have  been  rejected  and  new 
Mda  will  be  called  tor.  AddrcM  A.  Blatcb- 
In.  Encr..  1«6:  Drexcl  BIdr.  Phlladel- 
9il«.  Pa.  or  J.  r   Lenny,  City  ak. 

Waal  OranM.  N.  J.— WllUam  B.  Puller. 
U*    Naaa^    8trMt.    N.    T..    has 
t©  Tw 


Coandl  purchase 

„    , ayatem   ot    West 

Onng*  WsMr  Ool,  ssfciated  at  I20l.«». 
If  town  sboold  porehaae  preaant  pipe  line 
It  win  be  oaeasBBrr  to  lay  4  nnltea  of  l(, 
U  and  M  la.  aiAlaa  to  Increase  preaent 
■upjplr.  A  croaa  ayatam  of  feed  mains 
would  also  be  required. 

BfOwwsolWa.  Pa. — Plana  have  t>e*n  lub- 
Bdttad  to  Slate  Bd.  of  Health  for  (lltra- 
tUm  pimal  to  b«  eonatructed  In  fivutfi 
BrowDSTtn*. 

RIngtown.  Pa.— Borooch  Council  ri- 
porteo  tn  be  oonsMartng  oonatrur-tlon  o( 
water  works. 


Contracting  News 

Of  Special  Interest  to  Engineers,  Contractors, 
Builders  and  Manufacturers  of  Engi- 
neering and  Building  Supplies 


Maryland. — Followlns  are  among  per- 
mita  laaued  durinc  June  by  Maryland 
State  Dept.  of  Health  (Robert  B.  Morne. 
Ch.  Kugr..  1<  W.  Baratoca  Street.  Balti- 
more) : 

New  Windsor — Extension  of  water  dis- 
tribution system. 

Frederlfk — Construction  of  new  water 
euiply  pipe  line. 

Orangeburg.  8.  C. — Citizens  voted  fSO.OQO 
bonds  for  water  and  light  improvements: 

Columbus,  Oa.— O.  B.  Blackmon,  Supt. 
Water  Worka.  recommends  larger  Alter. 


Tallapoosa,  Oa.— Citizens  voted  S35,000 
bonds  for  water  works. 

Neshoba,  Miss. — Citizens  reported  to 
have  voted  $30,000  bonds  for  water  works 
and   sewer  Bystem. 

Sebrlng,  Ohio.  —  Council  considering 
Issue  of  bonds  to  be  used  for  purchasing 
water  works  owned  by  City  Water  Works 
Co.  and  Crescent  Water  Cfo.  and  improv- 
ing same  by  construction  of  filter  and 
softening  plant. 

Tiffin.  Ohio.— Tlfflri  Water  Works  Co. 
contemplate  laying  3000  ft.  of  new  mains, 


constniot   filter  plant  and   a   new  dam  In 
Sandusky  River. 

Menominee,  Mich. — W.  J.  Sherman  Co., 
Nasby  Bids..  Toledo,  Ohio,  retained  to 
prepare  estimates  for  municipal  water 
works. 

Fort  Madison,  Iowa. — George  Sturdevent 
of  Chicago.  III.,  reported  to  be  conferring 
with  Water  Com.  on  construction  of 
water  works. 

Lakefleld,  Minn. — Earl  D.  Jackson  of 
St.  Paul  is  ensrineer  for  proposed  water 
works  Improvements.  E.  Anderson,  City 
Clk. 

Anamoose,  N.  D. — Citizens  voted  $10,000 
bonds  for  constructing  water  works;  cost 
$12,000.      Engineer    not    yet    selected. 

Poison,  Mont. — Town  Council  consider- 
ing purchase  of  local  water  system.  Im- 
provements  and    extensions   are   planned. 

Three  Forks,  Mont. — City  Council  en- 
gaged Swcaringer  &  McCulloch,  Great 
Falls,  to  prepare  plans  and  estimates  for 
water   works,    to   cost   about   $25,000. 

Canton,  Mo.— Henry  Clusky,  Town  Clk., 
writes  $14,000  bonds  will  be  sold  July  19 
to  be  used  for  construction  of  water 
works.  Address  L.  H.  Condit,  Chmn.  Bd, 
Pul).  Wks. 
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St.  Louis,  Mo. — It  is  proposed  to  rebuild 


Compton   Hill   reservoir,    the   first   section     Water   Comrs     for   42-in.    c. 

to    cSst    $425,000,      Work    will    consist    of     submerged  Intake  cnb    and  a 

raising  outside  wall,  moving  and  rebuild-     under    Harbor     advertised    in 


Kenosha,    Wis.— Until    July    26    by    Bd. 
-  ~  ,.„■_,     [     Intake,    a 

a  24-in.  main 
„  _        _      _      _-  Engineering 

ing   gate    house.  l'ivi«ng"wail.""nllt  "and     Record."   "bTc.   Brennan,   City  Engr. 
outlet     chambers,     connecting    pipes    and         -^^,„  o,„iH.     inwa  —About  Julv   20  by 


roof  over  basins,  with  all  necessary  gates, 
stop  planks,  stairways,  drains  and  ap- 
purtenances. Bids  for  construction  to  be 
received  late  this  fall.  J.  Hooke,  Dir. 
Public  Utilities. 

Kenedy,  Tex. — Question  of  constructing 
water  works  under  consideration;  cost 
$32,000.  Bonds  not  yet  voted.  No  engi- 
neer eng;iged.     R.   R.  Gof£,   Mayor. 

Cleveland,  Okla.— David  H.  Hollet,  City 
Clk.,  writes  that  there  is  some  talk  here 
of  constructing  waterworks,  to  cost  about 
$75,000. 

Pateros,  Wash.— Citizens  reported  to 
have  voted  bonds  for  constructing  water 
works;  cost  about  $10,000. 


July  16,  and  Keota,  Iowa,  for  July  20, 
so  that  Council  proceedings  may  be  made 
to  conform  accordingly  and  remove  any 
grounds  for  contesting  bonds.  Work  will 
^    ,    ^     .  iirobablv  be  ready  for  bids  about  Sept.  1. 

Burns,    Ore.— Council   reported   to   have     ^™  -^  ^    Chase,   Consulting   Engr.,   Clin- 
uthorized     issue     of     $60,000     bonds    for     ^""is-    '^-   "-"o^";. 


try,   roofing,   etc.     Some   of   the   principal 
unit  prices  are  as  follows: 
1.12B  cu.  yd.   ea.   ex.   pump  sta.   a"" 

reservoir  .■,v*S'XX 

78  cu.  yd.  plain  cone.  Class    'A    .  7.00 
25  cu.  yd.  plain  cone,  Class  "B   .  6.50 

370  cu.  yd.   reinforced   concrete 14.00 

C.-i.  Pipe  in  Place  with 
Trench  Excav.: 

600  lin.  ft.    3    in 

4.200  lin.  ft.    4    In 

16,355  lin.  ft.    6    in 

16,386  lin.  ft.    8    In 

W.-l.    Pipe,   Valves   and 
Fittings,  In  Place: 

120  lin.  ft.    1    in 

50  lin.  ft.    1%    In 

25  lin.  ft.    2   In 

170  lin.  ft.    2M,    in 

-A^Batesville.     Ind.  —  Contract     awarded 
i..c.w>.    ,.„„.....    .        -        -  „„„„„!     July  2  by  Batesville  Waterworks  Co.   for 

elections,    it   has   been    decided   to   cancel     constructing    earth    dam    to    Hillenbrand 
proposed  lettings  at  Riverside,   Iowa,   for     ^^     ^^   $12,600;   dam   to   be   250   ft.    long, 

' "'"     '  '  12  ft.  high,  reinforced  concrete  face,  and 

include  5000  ft.  8-ln.  c.  1.  mains  and  9000 
ft.  electric  transmission  line.  Chas. 
Brossmann,  Consulting  Engr.,  Indianap- 
olis. 


itary  sewers  and  water  mains  in  Belmont 
Park,  second  addition.  T.  R.  Warriner, 
Engr.,  Cedar  Rapids. 

Denlson,  Iowa.— Until  July  22  by  E.  F. 
Tucker,  City  Clk.,  for  drilling  artesian 
well  to  consists  of  100  ft.  12-in.  and  300 
ft  10-in.  well,  cased  complete;  also  1400 
ft.  S-ln.  hole.  J.  G.  Thome,  Engr.,  Howes 
Bldg.,  Clinton,  Iowa. 

Iowa. — Owing  to  recent  rulings  of  Su- 
preme   Court    in    regard    to   water   works 


0.57 
0.50 
0.69 
0.87 


0.40 
0.75 
1.00 
1.00 


water  works.     H.   C.   Levins,   Mayor. 

Coeur  D'Alene,  Idaho. — Council  will  ap- 
ply to  Public  Utilities  Comn.,  Boise,  for 
permission  to  construct  and  maintain 
municipal   water   works. 

Hamilton,  Ont.— Kerry  &  Chase.  To- 
ronto, have  submitted  to  city  a  report  on 
water  works,  and  recommend  construc- 
tion of  new  reservoir  on  top  of  mountain, 
with  a  capacity  of  50.000,000  gal.  with 
provision  for  future  extension. 

BIDS    DESIRED. 

Brookllne,  Mass. — Local  press  reports 
state  bids  desired  until  July  19  by  Bd. 
Selectmen  for  constructing  a  covered 
channel  through  the  Brookline  Reservoir. 

Hartford.  Conn. — Until  Aug.  2  by  Bd. 
Water  Comrs.  for  constructing  Richards 
Corner  Dam.  compensating  reservoir,  in 
town  of  New  Hartford,  Contract  10,  ad- 
vertised in  Engineering  Record. 

Albany,  N.  Y.— Until  July  19  by  Bd. 
Contract  and  Supply  (Isidore  Wachsman, 
Secy.)  for  furnishing  and  delivering  c.  i. 
water  pipe  and  special  castings. 

Watervllet,  N.  Y.— Until  Aug.  16  by  Bd. 
Water  Comrs,  (John  G,  Clute.  Pres.),  1555 
Broadway,  for  constructing  water  works, 
advertised  in  Engineering  Record.  Solo- 
mon, Norcross  &  Keis,  Engrs..  1622  Can- 
dler Building,  Atlanta,  Ga. 

Woodbury,  N.  J. — Until  July  27  by 
Arthur   Starr.   City  Clk.,   for  additions   to 


ton. 


Fargo,  N.  D. — Reported  desired  until 
July  21  by  A.  R.  Watkins,  City  Aud.,  for 
furnishing  and  installing  a  4,000,000  gal, 
service  pump,  centrifugal  type  driven  by 
steam  turbine,  steam  pressure  at  pump, 
130  lb,,  etc. 

Wibaux,  Mont.— Until  July  26.  by  Town 
Clerk,  for  constructing  water  works, 
from  plans  of  C.  H.  Green,  of  Spokane. 
Wash.;  co.st,   $27,000. 

St.  Louis,  Mo. — Reported  desired  until 
July  20  bv  Bd.  Pub.  Service  (William  T. 
Findly,  Secy.),  for  laying  water  mains  to 
include  14.552  ft.  6-in.,  3361  ft.  12-in.  and 
5915  ft.  30-ln.  pipe;  also  constructing  a 
reinforced  concrete  pipe  tunnel  connecting 
Engine  Houses  1  and  2,  Bissell's  Point 
Pumping   Station. 

Houston,  Tex.— Until  2  p.  m.  July  23, 
for  two  50,000-gal.  elevated  steel  tanks. 
Address  E.  E,   Sands,  City  Engr. 

Pateros,  Wash. — Until  July  30  for  con- 
structing water  works,  advertised  in  En- 
gineering Record,  W.  H.  Noble,  Town 
Engr. 

West  Lima,  Ore. — Reported  desired  until 
.July  29  by  L.  L.  Porter,  Secy.  Water 
Comn.,  for  water  works  to  Include  12,000 
ft.  10-in.  supply  mains,  30,000  ft.  4-in.  and 
6-in.  mains.  2,000,000  gal.  concrete-lined 
reservoir  and  concrete  standpipe. 

Oakvllle,    Ont. — Until   July   26   by   C.    G 


San  Francisco,  Car.— Bd.  City  Super- 
visors appropriated  $65,000  for  construc- 
tion of  sewers  in  Fifth  Street. 

VIsalla.  Cal. — Citizens  reported  to  have 
voted  $60,000  bonds  for  sewer  system. 

Berlin,  Ont.— Willis  Chlpman  of  To- 
ronto has  submitted  a  tentative  report 
on  extension  of  sewage  disposal  plant, 
and  recommends  additional  flltration  beds 
and  construction  of  new  septic  tank. 
Estimated  cost  $65,000. 

BIDS     DESIRED. 

Bridgeport.  Conn. — Until  July  19  by 
Bernard  Keating.  Secy.  Paving  and  Sew- 
er Comn..  for  constructing  sewers  In  por- 
tions of  Seavlew  and  Falrvlew  Aves.,  Ford 
PI.,  Lindley  and  several  other  streets. 

Brooklyn,  N.  Y.— Until  July  21  by  L.  H. 
Pounds,  Boro.  Pres.,  for  furnishing  mate- 
rial and  constructing  sewers  in  portions 
of  Gravesend,  8th  and  Hegeman  Aves. 
and  15th  St.    Engineer's  estimate,  $21,601. 

Falrport.  N.  Y.— Until  July  23.  by  Vil- 
lage Board  (R.  L,.  Williams,  Clk.),  for  1 
mile  of  8  and  10  in.  sewer,  advertised  In 
Engineering  Record.  Engineer.  C.  F. 
Fisher.  526  Flower  City  Park.  Rochester. 

Camden,  N.  J. — Reported  desired  until 
July  19  by  Com.  on  Streets  and  Highways, 
for  constructing  sewers  In  Chelton,  Lang- 
ham  and  Wlldwood  Avenues,  Carman  and 
several  other  streets. 

Newark,  N.  J.— Until  Aug.  31  by  Pas- 
saic Valley  Sewerage  Comrs.  (Joseph  H. 
Quigg,  Clk.)  for  constructing  superstruc- 
ture and  appurtenances  for  Newark  Bay 
Pumping  Station,  Part  of  Sect.  5  of  Pas- 
saic Valley  Sewerage  Wks..  advertised 
in      Engineering     Record.       William     M. 

Brown,  Ch.  Engr.  

Until   July   29   by   Bd.    Street   &   Water 
--    Corns     (Morris    R.    Sherrerd.    Ch.    Engr.) 

32,000  ft.   c.   1.   water  pipe  to  be   used  to     for  constructing  Frellnghuysen  Ave.   and 

bring    water    from    Glenwood    Springs    to     Bound   Creek   sewer. 

local   reservoir,   has   been   awarded   to  U. 

S.  C.  I.  Pipe  Co.,  Portland,  Ore.,  at  $54,- 

386. 


■^Berwyn,  ill. — Contract  awarded  by 
Bd.  Local  Improv.  (Oscar  N.  Llndahl, 
Secy.)  for  water  supply  pipe  in  Ogden  and 
other  streets  to  T.  H.  Iglehart,  Chicago, 
at  $12,282.  Other  bids:  Charles  M.  Porter 
Co.,  Chicago,  $13,161;.  T.  C.  Brooks  & 
Sons.  Chicago,   $15,341. 

*Kohler,  Wis.  —  Contract  reported 
awarded  to  E.  M.  Schreflow  of  Elgin, 
111.,  for  constructing  water  works  and 
sewer  system  at  $10,633. 

+Cheyenne.  Wyo. — Contract  awarded 
July  7  to  Pittsburgh  Filter  Mfg.  Co., 
Pittsburgh,  Pa.,  for  constructing  rapid 
sand  filter  plant  af  Round  Top  reservoir, 
at  $75,450.     J.  J.  Showalter,  City  Clk. 

.^Colfax,    Wash.  —  Contract    to    furnish 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK. 

Amherst,    Mass. — Sewer  bonds   for  $30,- 
000  reported  sold. 

Kenmore,    N.   Y.— Bonds   for   $20,000   for 


Warrenton,  N.  C— See  "Water  Works." 

Cheviot,  Ohio.— Until  July  28  by  Albert 
J.  Reusing,  Village  Clk.,  for  constructing 
trunk  drain. 

Cincinnati,  Ohio.— Until  July  27  by  Di- 
rector Pub.  Service  (Parke  S.  Johnson, 
Secy.)  for  constructing  sewers  In  Pogue 
Avenue  and  Strong  Street. 

Marion,  Ohio.— Until  July  21  by  Director 
Pub.  Service,  for  constructing  sewers  in 
portions  of  Waterloo  St.,  Ballentine  and 
Barks  Ave. 

Alma,  Mich.— Until  July  20  by  D.  W. 
Adams,  City  Clk..  for  furnishing  material 
and      constructing     Rockingham.      Wood- 


brVck  pum^inkVta'tionrfoundaUons'-rrick     MarUU."  ChmnV  Oak^iile  Water  &   Light     surface  and  storm  water  sewers  reported     ^'i",th«°j;|^'"<Vr'atro^t  Ave?  sewers' 


chimney  and  water-tube  boilers  for  the 
proposed  artesian  well  water  supply  at 
pumping  station  on  Mantua  Creek. 
William  H.  Boardman,  Engr..  426  Walnut 
Street,  Philadelphia. 

Mlffllnburg,  Pa.  —  Until  July  22  by 
Borough  Council  for  constructing  500,000 
gal.  concrete  reservoir  advertised  in 
Engineering  Record.  Alexander  Potter, 
Engr.,  50  Church  Street,  New  York,  N.  Y. 

Baltimore,  Md.— Until  July  28  by  Bd. 
Awards,  care  of  City  Register,  for  fur- 
nishing and  delivering  valves  to  the  Water 
Dept,,  advertised  in  Engineering  Record, 
Root.  L,  Clemmitt,  Acting  Water  Engr. 

Warrenton.  N.  C— Until  Aug.  10  by 
Mavor  and  Bd.  Town  Comrs.  (R.  J.  Jones, 
Secv.)    tor   constructing   water  works  and 


Comn.,  for  furnishing  and  installing  an 
electrically  operated  turbine  pump  of  600 
imperial  gals,  capacity  against  a  head  of 
300  ft. 


PRICES     AND     LETTINGS. 
-tflnMcatea  award  of  contract. 

^^New  York,  N.  Y. — Contracts  awarded 
by  Bd.  Water  Supply,  on  bids  opened  July 
7,  as  follows: 

Contract  140 — drainage  equipment  for 
unwatering  city  tunnel  of  Catskill  Aaue- 
duct  and  shafts  11  and  12.  to  M.  L.  Ba- 
yard, Philadelphia,  Pa.,  at  $37,000. 

Contract  149— racks,  shutters,  screens, 
litters,  etc.,  in  gate  chambers  at  Ashokan, 

.    Kensico   and    Hill    View    Reservoirs,    town 

sewer  system,  advertised  in  Engineering  of  Olive.  Ulster  County,  and  Mount  Pleas- 
Record.  Gilbert  C.  White,  Engr.,  Char-  ant  and  Yonkers,  to  Concord  Constr.  Co., 
lotte.  Brooklyn,  at  $17,842. 

Covington,  Ky. — Until  July  20  by  J.  Ma 


son  Howk,  Comr.  Pub.  Property,  for  pipe 
trenching  and  backflUing,  The  total 
length  of  trenching  for  the  24  in.  main 
is  10,950  ft.,  of  which  3650  ft.  is  in  rock 
or  creek  bed  and  7300  ft.  in  earth.  Rock 
exravatlon  will  amount  to  about  1600  cu. 
yd.  and  trenching  for  cross-connecting 
the  mains  with  the  present  distributing 
pipe  system,  about  1000  ft.  made  up  of 
6  to  12  in.  pipe.  George  Hornung,  Engr., 
Wool-Sack  Building,  Newport. 

Cambridge,  Ohio.— Until  Aug.  5  by  T. 
D.  E.  Lee,  Dir.  Pub.  Service  for  Im- 
provements to  water  works  including 
storage  reservoir,  filter  plant,  pumping 
machinery,  etc..  advertised  in  Engineer- 
ing Record.  The  W.  J.  Sherman  Co., 
Engrs.,  Toledo. 

Cincinnati,  Ohio.— Until  July  22  by  Edw. 
P.  Durr.  Secy..  Director  Public  Service, 
for  laying  c.-i,  pipe,  special  castings  and 
valves  and  other  miscellaneous  work  in 
connection  with  high  pressure  fire  system 
in  Central  Ave,  and  6th  St, 

Wellington,  Ohio. — Until  July  31  by  Bd. 
Pub.  Affairs  ( E.  E.  Goodrich,  Clk.)  for 
furnishing  material  and  improving  water 
works. 

Chicago,  III.— Until  July  24  by  W.  R. 
Moorhouse,  Comr.  Pub.  Wks..  for  furnish- 
ing and  delivering  at  tunnel  shaft,  Wil- 
son Avenue,  a  motor-driven  centrifugal 
pump  with  accessories. 

Rockford,  III.— Until  July  27,  by  Pur- 
chasing Comn.,  at  office  of  Ross  P.  Beck- 
strom,  Supt.  Water  Dept..  for  pumping 
equipment  for  deep  well  No.  8,  advertised 
In    Engineering    Record. 

Ellsworth,  Wis.— Until  July  29  by  C.  B. 
Wood,  Village  Clk.,  for  constructing  water 
works  from  plans  of  J.  F.  Druar  of  St. 
Paul;  cost  $7,500. 


.^Oswego,  N.  Y. — Contracts  for  water 
works  improvements  awarded  as  follows: 
To  M  B.  Crawford  &  Son.  Oswego,  for 
c.-i.  pipe  and  valves,  $16,189;  Rensselaer 
Valve  Co.,  Troy,  valves  and  hydrants, 
SI  5S0;  Chas.  Millar  &  Sons  Co.,  Utica,  pig 
lead  $1,680:  Vincent  Tesciero.  Oswego, 
for  trenching,  $4,832.  J.  F.  Flanigan. 
City  Engr. 


-Following   are    totals    of   4 
complete   bids   opened   June   28   by   M.    C 


Media,    Pa.- 


Michener.  Chmn.  Water  Com.,  for  water 
works  improvements,  from  plans  of  J.  W. 
Ledoux,  Ch.  Engr.  American  Pipe  & 
Constr.  Co.,  112  N.  Broad  Street.  Phila- 
delphia: Carl  R.  Camp,  Crozer  Building, 
Philadelphia,  $35,729;  A.  M.  Herkness. 
Philadelphia,  $35,493;  Field,  Barker  & 
Underwood  Commercial  Trust  Building, 
Philadelphia,  $36,233;  Ambler.  Davis  & 
Co  .  Harrison  Building,  Philadelphia, 
$35,827, 

^Cleveland,  Ohio.  —  Contract  awarded 
by  Bd.  Control  to  Aliis-Chalmers  Co., 
Milwaukee.  Wis.,  for  rebuilding  3  ver- 
tical triple  expansion  pumping  engines 
for  Division  Avenue  pumping  station  at 
$68,000. 

♦  RIttman,  Ohio. — Contracts  awarded  by 
Village  Coimcii  as  follows  for  water  works 
improvements  (bids  opened  June  29):  W. 
F  Peters,  Engr,,  Medina;  R,  Winthrop 
Pratt,  Consulting  Engr,,  Hippodrome 
Building,  (Cleveland, 

■^tPumning  efiulpment  awarded  to  Bes- 
semer Gas  Engine  Co,,  Cleveland,  at 
$4,694,  to  include  gas  engine  (2  cycle), 
triplex  pump,  air  compressor,  receiver, 
motor,  centrifugal  pump  and  appurte- 
nances. 

♦Pumping  station,  reservoir,  water 
mains,  etc.,  awarded  C.  A.  Pierce  of  Ritt- 
man,  at  a  total  of  $40,487.  Including 
valves,   hvdrants,   brick  masonry,  carpen- 


sold. 

Arlington,  Md. — County  Comrs.  at  Tow- 
son  reported  to  have  signed  an  order 
providing  for  a  sewer  system  for  Arling- 
ton. 

Johnstown,  Pa. — Council  reported  to 
have  passed  ordinance  providing  bond 
issue  of  $150,000  for  sanitary  sewers. 

Maryland. — Following  are  among  per- 
mits issued  by  Maryland  State  Dept.  of 
Health  (Robert  B.  Morse,  Ch.  Engr.,  16 
W.  Saratoga  Street,  Baltimore)  during 
June: 

Easton— Addition  to  sewage  disposal 
plant  and  permission  to  issue  $15,000  In 
bonds   for  improvements. 

Loch  Lynn — Lateral  sewer  extensions. 

FVostburg — Lateral   sewer  extensions. 

Pocomoke  City — Lateral  sewer  exten- 
sions. 

Marlanna,  Fla. — Citizens  voted  $18,000 
bonds   for  constructing  sewer  system. 

Marlanna,  Fla.— Citizens  voted  $18,000 
bonds  for  a  sewer  system. 

Ft.  Wayne,  Ind. — Bd.  of  Pub.  Wks.  re- 
ported to  have  ordered  construction  of  a 
main  sewer  for  Spy  Run  Avenue  district. 

Aurora.  III. — City  Council  considering 
construction  of  a  sewer  in  Arlington 
Heights  addition,  to  cost  about  $13,000. 
Myron  Tarble,  City  Engr. 

Three  Forks.  Mont. — Swearinger  &  Mc- 
Culloch,  Great  Falls,  making  surveys  and 
estimates  for  sewer  system,  to  cost  about 
$20,000. 

Muskogee,  Okla. — About  $23,000  will  be 
spent  by  City  Comrs.  in  construction  of 
North  Mill  Street  sewer. 

Tulsa,  Okla.— T.  C.  Hughes,  City  Engr., 
writes  plans  will  be  prepared  for  proposed 
storm  and  sanitary  sewer  as  soon  as 
bonds  are  sold.     Cost  $100,000. 

Boulder,  Colo. — City  considering  con- 
struction of  storm  sewers  and  has  ap- 
pointed committee  to  look  into  matter. 
O.    P.    Clark,   City  Clk. 

Seattle,  Wash. — Plans  for  installation 
of  sewers  in  Ferdinand  Avenue  at  a  cost 
of  $65  000  have  been  approved  by  Bd. 
Pub.  Wks.     A.  H.  Dimock,  City  Engr. 

Burns,  Ore. — Bond  issue  of  $40,000  re- 
ported authorized  by  City  Council  for 
sewer   system.     H.   C.   Levins,   Mayor. 

Compton,  Cal. — Citizens  reported  to 
have  voted  $70,000  bonds  for  sewer  sys." 
tern,  from  plans  of  Olmsted  &  GiUelen, 
Hollingsworth  Bldg.,  Los  Angeles. 

Sacramento,  Cal. — Sewers  and  drainage 
bonds  for  $106,000  have  been  sold. 


Appleton,  Wis. — Reported  desired  unlU 
July  20  by  E.  L.  Williams,  City  Clk.,  for 
sewer  in  College  Ave.  and  State  Road. 

Cedar  Rapids,  Iowa.  —  See  "Water 
Works." 

Sandstone,  Minn. — Until  July  26  by  C. 
Rudsuhle,  Village  Recorder,  for  construct- 
ing 9025  ft.  10,  8  and  6-in.  sewer,  84  man- 
holes, etc. 

Wibaux,  Mont.— Until  July, 26  for  con- 
structing sewer  system  from  plans  of 
C  H.  Green  Co.,  Spokane.  Wash.;  cost, 
$13,000. 

Springfield,  Mo.— About  July  20,  by  City 
Clerk,  for  constructing  sewer  in  DIst.  22 
of  Sect.  3  to  include  10.392  ft.  8  In.  and 
967  ft  10  in.  pipe;  11  lamphoies,  5  flush 
tanks,  29  manholes  and  11.358  cu.  yds. 
excav. 

Toronto,  Ont.— Until  July  20  by  T.  L. 
Church  (Mayor),  Chmn.  Bd.  Control,  for 
constructing  sewers  in  Erie,  Terrace. 
Cloverdale  Road.  Welland  Avenue  and 
West  Toronto  sewer  system.  Div.  No.  2: 
also  storm  overflow  sewer  in  Atlantic 
Avenue  and  Liberty  Street. 


PRICES     AND     LETTINGS. 
■kindicates  award  of  contract. 

Danbury,  Conn. — Only  bid  recently  re- 
ceived to  construct  sewers  on  Crane,  Os- 
borne, Tamarack  Streets  and  Ninth  Ave- 
nue submitted  by  Luke  E.  Sweeney,  Dan- 
bury,  at  $11,839. 

.^Buffalo,  N.  Y.  —  Contract  reported 
awarded  by  Bd.  Aldermen  for  sewer  in 
Fillmore  Avenue,  between  Appenheimer 
and  Dewey  Avenues,  to  the  Fahning- 
Garey  Constr.  Co.,  Erie  County  Bank 
Bldg.,  at  $22,249. 

■^Syracuse,  N.  Y. — Contract  for  con- 
structing Huntley  reinforced-concrete 
sewer  system  (bids  opened  July  12) 
awarded  to  J.  C.  Schrade,  Inc.,  Brooklyn, 
at  $82,731.  M.  B.  Palmer.  Deputy  City 
Engr. 

-AHarrlsburg,  Pa. — Contract  reported 
awarded  by  City  Comrs.  to  Shessley  & 
Son  of  Johnstown  to  construct  three  48- 
In  reinforced  concrete  segment  sewers 
on  Rudv,  Delancey  and  Spencer  Streets, 
at  $7638. 

Washington,  Di  C. — Bids  opened  .July  7 
bv  Comrs.  D.  C.  (Oliver  P.  Newman, 
Chmn.)  for  constructing  6000  ft.  10  and 
12-in.  pipe  sewers,  and  following  are  low- 
est bids  received:  Section  1 — Outlet  sewer. 
William  F.  Cush.  Washington,  $3,634; 
Section  2 — Service  sewers,  George  Hyman, 
Washington,  $2,450.  Asa  E.  Phillips, 
Engr.  and  Supt.  Sewer  Dept. 
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N«w  Verti,  N.  Y.— FoUowinc  are  bid*  opened  Julv  9  by  Pre*.  borouKh  of  Manhattan 

for  (nuanwilliia  taaaat  r*il«f  anrar  In  E.  Forty-first  Street  and  Madison  Avenue: 
(M.IOMafertda*  Oa—tf.  0»,-M  B.  Forty-second  Street.  }14S,SS»:  (b)  L«o  Kelly.  Ina, 

in  Moalan*  airMt.  BraSuys.  jlTB.OSl;  <c)  M.  E.  Fox  Constr.  Co..  81  E.  lUth 
SUTMt.  mT.M«:  (d)Rod«en  *  Haccrty.  l&id  Street  and  Hudson  River.  tl94.451: 
(c>  BittarT  BBC  *  Oootr.  Co..  7  Battery  Plae*.  UM.ttt. 

la)  <b)  (c)  (d)  (e) 

IM  eu.  rd.  axeaT.  ahafta t«.M  «S.M  tlO.OO  $10.00  $16.00 

M«  ea.  jrd.  axeaT.  alMfta t.M  K.K  ISOO  10.00  20.00 

T.(M  CO.  yd.  azeaT.  taantia t.M  lO.M  lO.OO  11.00  1S.00 

Sn  e«.  rd.  baekffll 1.0«  I.&O  1.00  0.60  <.S0 

IM  ea.  rd-  Claaa  A  concrete *.00  9.00  9.00  12.00  12.00 

t.*M  CO.  yd.  OkM  A  concrete •.00  9.C6  10.00  10.00  11.00 

m  CO.  yd.  dry  paeklnK 2.00  2.60  2.00  &.00  3.50 

SM  a«.  yd.  addL  trim.  In  shafts , 0.60  l.OO  S.OO  3.00  4.00 

1.M*  ao.  yd.  addl.    trim.  In  tunnato 0.60  l.OO  3.00  S.OO  S.OO 

«M  UL   Portland   eemant 1.60  2.60  2.60  6.00  7.00 

t».ST»  aq.   n.   hollow  tile 0.26  0.21  0.60  0.30  0.26 

M.MO  lb.  atniettural  ataai O.Ol  o.Ol  0.04  O.Ol  0.06 

H.MO  ft.   timber  and  lumber 0.01  60.00  60.00  60.00  60.00 

IM  Un.  ft.  7  X  •  ft.  sever 46.00  61.00  60.00  60.00  46.00 

IM  Un.  ft.  t  s  S  ft.  sewer 26.00  46.60  50.00  50.00  60.00 

«  Ua.  ft.  brick  aewer 20.00  24.00  24.00  16.00  16.00 

in  Ha.  ft.  bride  aewer It.OO  24.00  24.00  17.00  15.00 

1  tiaaaitloa  aaetlon  and  aanltary  branch... 600. 00  4,000.00  1,000.00  1,600.00  2,000.00 

i  manholaa    76.00  80.00  150.00  60.00  80.00 

IM  en.  yd.  Oaaa  B  ooocrete v--     (-OO  7.00  7.50  8.00  8.50 

»  CO.  yd.  dry  rabble  maaoory 1.00  3.00  4.oo  6.00  5.00 

7M  c«L  yd.  rock  exeav 2.00  6.00  6.00  6.00  2.00 

n  Un.  ft.  12-ln.  Tltr,  pipe l.M  3.00  1.60  1.00  0.50 

22.T  M   ft.    timber 40.M  40.00  46.00  60.00  36.00 

n  M  ft.  ahaaUns  and  biacinc 20.00  30.00  46.00  30.00  46.00 

S^M*  Un.   ft.   pOaa 0.40  0.60  0.60  0.40  0.35 

Men.   yd.  brick   masonry 12.00  16.00  12.00  15.00  12.00 

M  eu.   yd.  brick  masonry 18.00  22.00  12.00  30.00  24.00 

&•  cu.   yd.   rubble  masonry 4.00  4.00  6.00  6.00  6.00 

4M  cu.   yd.  stone  ballast 1.60  2.00  1.00  2.00  5.00 

(.•M  lb.    steel    beams 0.03  0.06  0.04  0.03  0.06 

•.MO  lb    misc.   cast  Iron 0.02  0.03  0.04  0.05  0.09 

1«^M«  lb.  steel  rods 0.03  0.04  0.03  0.03  0.05 

L*M  Un.  ft.  Tttr.  drain  pipe 0.40  0.60  0.30  0.76  0.40 

IM  Un.   ft  drain  pipe 0.26  l.OO  0.25  0.60  0.50 

SM  Un.  ft.  drain  pipe 0.26  0.60  0.20  0.30  0  50 


^Memphis.  Tenn. — Contract  for  bulld- 
Ins  Bayou  Oayaso  outfall  from  North 
Memphis  pimiptnc  station  to  mouth  of 
Wolf  Rtver.  reported  awarded  to  Koehler 
Broa..   Tvwkr  Oonstr.    Co..    Memphis,   at 


t26.i6 
2S.20 

2S.60 


<C) 
«27.S0 
2T.M 
27.(0 


2*.ll        27.t0 


,  Oil  lo.— Folio  wins  are  4  lowest 

, I  July  2  for  constructing  sewers 

from  plaas  of  w.  J.  Sherman  Co..  Toledo: 
Rosa-Oook  Enc.  Co..  Akron.  $9.2<7:  Had- 
lay  *  Dickey.  Canton.  tlO.017:  Wise  Bros., 
Canton,  tu.267:  Kohbarxer  A  Hoyles, 
Marion.  212.(22.  Work  Includes  11.175 
ft.  (.  10.  12  and  1(  In.  sewer  T>lpe.  10.876 
Un.  ft.  trsodilaK  C  to  22  ft.  deep,  i7  man- 
holaa, <  4to«p  manholea.  etc. 

-ACIavaland.  Ohio. — Contract  awarded  to 
Lake  Ble  Pavlnc  A  Construction  Co.  for 
eonstTvetlnc  sewer  in  Sandusky  Avenue 
R  E..  between  E.  Ninety-third  and  E. 
l«>d  Streets,  at  (1»,000. 

'ACIeveiand,  Ohio.— Contract  awarded 
by  Bd.  Control  to  Amata  Constr.  Co.. 
Biwineers  Bids.,  for  construcUns  sewer 
iBSvperior  Avenue  northeast,  at  t2(.0M: 
to  J.  Connolly  Constr.  Co..  for  sewer  in 
Lake  Road,  aoutbeast.  at  19.000:  to 
WUUaro  Lehman,  for  sewer  In  Prospect 
Aveooe  and  W.  Third  Street  at  $1(.02(. 

CMvaland,  Ohio. — FoUowlnc  (  lowest 
bMa  opened  July  7  by  Dept.  Pub.  Service. 
for  eooauucting  Walworth  Run  Diveralon 
saarer.  Sect.  No.  1  (a)  The  Oawne  Contr. 
Co..  Cleveland.  1127.690:  (b)  Dock  Con- 
tractor Co.,  Hoboken.  N.  J..  2140.460:  (c) 
Joa.   Wlaterbottom.   CleveUnd.  (142,700. 

Brick  Sewer. 
QPMtfsU  (Circular),     (a) 
MMtaTft.  (' <'...    (24.M 
MM  Ha.  ft.  r  O*. . .      27.21 
MMIla.  ft.  <■  6-...      2S.46 
MM    Ha.    ft.    •■    «* 

X  f  r  aoctloo. . .      M.47 
1  —  drop     maabolc 

and        overflow 

rtMmhsr    4.(M.M  2.6M.M  (JM.M 

Clawalawd,  Okie.— FoUowInc  (  loweat 
Mda  opened  July  7.  by  DepL  Pub.  Serv- 
ice, for  Watwortb  Run  Diveralon  Sewer, 
■ect.  2.  (a)  DonneUy  ft  Ofabam.  Cleve- 
land. (101.262:  (b>  Hoac  *  ZaUo.  Cleve- 
laad.  (Il6,92t:  (c)  Joa.  Wlnterbottom. 
Cleveland.  (1I6.»2». 

Brick  Sewer, 
OoonUle  (Circular).     (a>  fb)        (c) 

*7M  Ha.  ft.  5' C...  tUM  (2S.4C  (K.OO 
tTM  Ha.  ft.  (■  »-...  n.M  2«.M  M.OO 
tTM  Ua.  ft.  6'  6'...  ».U  (•.70  10.60 
tTM  Ha.  ft.  «'  (•  z 

f  r*.  aectlon t».l\       Xt.lS       U.09 

1— maabole.  "B"  .  .2JM.M  (.OM.M  2.4M.M 
1— manbote.  "C"   ..    IM.eo      IM.M      160.00 

I^CMumbus.  Ohio.— Contract  awarded 
tar  Bd.  Pub.  Service  for  const  rtictinc 
■botll  nde  storm  sewer  to  J.  C.  Carland 
On.  of  Toledo,  at  (220.249:  Maryland  Ave- 
■De  atorm  aewer  to  O'Donnell  *  Thorn- 
berry,  Vlaeannes.  Ind..  for  (4(.2M.  and 
Otaovflia  Street  relief  sewer  to  t.  O. 
JoMiL  Cehnabus.  at  (12.702. 

^Oeatract  for  ao  addition  to  sewace 
Maiinail  plant  reported  awarded  to  D.  w. 
McOratb.  Columbus,  at  (I97.M6. 

•ndlsnspelis,  Ind.— Lowest  bid  opened 
Jane  29  by  Bd.  Pub.  Wks  for  construct- 
iac  43M  ft.  orsiflow  sewer.  (  ft.  6  In. 
dtamator.  oa  Maple  Road,  submitted  by 
Marion  Cooaty  Constr.  Co..  Indianapolis, 
at    (1*   and    (U.M   per    fool;    total    coat. 


-AGIbson  City,  Ml. — Contract  awarded  by 
Comrs.  of  Sanjamon  &  Drummer  Drain- 
age Dist.  at  omce  of  Phillips  &  Swanson, 
Attorneys.  Gibson  City,  to  Henry  Reea  of 
Quincy,  at  (23,422,  for  constructing  cov- 
ered drains,  about  12.928  ft.,  and  2  lat- 
erals: about  3304  ft.  38.  40  and  4&-in. 
segment  block  sewer  pipe;  9312  ft.  22  to 
32-in.  standard  vitr.  sewer  pipe.  120  ft. 
32  and  38-in.  light  weight  c.-l.  pipe,  etc. 

-i^Kenosha,  Wis, — Work  has  started  on 
the  proposed  sewers,  to  cost  about  (108,- 
000.  Contractors.  Albert  H.  Prange  &  Co., 
Grand  Rapids.  Mich. 

Kohler,  Wis.— See  "Water  Works." 

^Sheboygan,  Wis. — Contract  awarded 
by  Bd.  Pub.  Wks.  (C.  U.  Holey,  Chmn.) 
for  12.065  ft.  12.  10  and  8-in.  vitr.  pip^ 
sewers,  58  manholes,  etc.,  to  Blrdsall- 
Orifflth  Constr.  Co.,  Racine,  at  (8,398 
(bids  opened  June  2).  Next  3  lowest 
bidders:  D.  Van  Stelle  Co..  Sheboygan, 
(8,902;  A.  H.  Pit*.  Manitowoc,  (9.357;  P. 
Borst.  Port  Washington,  (9,320. 

-iHA/aupaca,  Wis. — Contract  for  con- 
structing sewers  in  Main  Street  (bids 
opened  June  26)  awarded  to  C.  H.  Phil- 
libs,  Waupaca,  at  65  cts.  per  ft.  J.  F. 
Knudsen,  City  Clk. 

-t^Alameds.  Cal. — Contract  awarded  July 
6  for  constructing  sewers  to  Tlbbltts- 
Paciflc  Co.,  San  Francisco,  at  (9,667.  R. 
R  Bosshard,  City  Clk. 

•kPort  Angeles,  Csi.^<;ontract  for  con- 
structing Lincoln  Street  trunk  sewer 
(bids  opened  June  29)  awarded  to  Mettler 
A  Colt.  Port  Angeles,  at  following  bid: 
3420  fL  8  to  21  in.  vitr.  Clay  pilpe  sewers 
26  cts.  to  (2.05  per  ft.:  2670  ft.  24-ln.  rein- 
forced concrete  pipe,  with  specials,  etc., 
11.89.  and  220  ft.  SO-ln.  (3.13:  225  ft.  c.-i. 
pipe  with  excav.  and  backflll.  (4;  220  ft. 
1  ring  brick  sewer  30-in.,  (4;  26  brick  man- 
holes, 4^x8  ft.  each  (4;  76  addlUonal 
depth  of  M.  H..  (4;  1  brick  flush  tank, 
(lOO;  31  brick  catch  basins,  each  (40;  12 
cu.  yd.  reinforced  concrete  in  saddles 
and  out  fall,  (12;  400  lln.  ft.  lumber 
cradle  to  carry  sewer  on  trestle.  85  cts.; 
trenching  and  backfllling  6  to  26  ft.  deep, 
39  cu.  to  (2.64  per  ft.;  total,  (28.064. 

^Salt  glased  vit.  clay  or  cement  pipe 
sanitary  sewers  In  portions  of  three  alleys 
(bids  opened  July  6),  awarded  contract  to 
Christopher  Kuppler.  Port  Angeles,  at 
(7.9«2.     J.  L.  Beam.  City  Clk. 


BRIDGES 


in.— Contract  awarded  by  Bd. 
Loral  Iniprov.  (Oscar  B.  IJndhal,  .Secy.) 
(or  constroetlng  sewer  In  Ovden  Ave  and 
•Cbar  atreeu.  to  Chaa.  M.  Porter  Co., 
Cbleaco.  at  (1(,6*4.  Other  bidders:  T.  H. 
lalehart.  Chicago.  •K.tM:  Angelo  Man- 
Snl.  Chlca«oni».»H. 


PROPOSED     WORK. 

Albany,  N.  Y. — Delaware  &  Hudson 
R.  R.  Co.  (James  MacMariln,  Ch.  Engr, 
Albany)  submitted  to  Public  Service 
Comn.  plana  for  bridge  to  be  constructed 
over  Island   Creek. 

BInghamton,  N.  Y, — Council  will  soon 
call  election  to  vote  (30,000  bonds  for  2 
bridges,  one  on  Noyse  Island  and  one  over 
Pierce  Creek.     J.  A.  Giles,  City  Kngr. 

Lewlstown,  Pa. — Plans  submitted  to 
Borough  Council  for  constructing  bridge 
at  Dorcaa  Street,  to  be  130  ft.  long,  30 
ft  wide  and  paved  with  brick. 

Clay,  W.  Vs. — Reported  to  be  a  move- 
ment on  foot  to  bond  Clay  County  for 
(260.000  to  be  used  for  building  bridges 
and  constructing  public  roads. 

•  Ralnclle,  W,  Vs.— J.  S.  Crawford.  Clk. 
County  Court,  Lewisburg,  writes  all  bids 
opened  July  6  for  constructing  3  steel  or 
reinforced  i^mcrete  bridges,  one  26  ft.  and 
two  each  20  fC  with  \t-h.  roadways,  have 
been  reiected. 


Lexington,  Ky. — Plans  being  consid- 
ered for  constructing  bridge  over  Ken- 
tucky River  at  or  near  Clay's  Ferry, 
which  will  be  part  of  Dixie  Highway 
through  Madison  and  Fayette  Counties. 
Harry  B.  Hanger.  Vice-Pres.  Dixie  High- 
way Asso.,  Richmond,  Va.,  said  to  bo  in- 
terested. 

Zanesvllle,  Ohio— The  Swingle  Bridge 
over  Brush  Creek  on  Stoverton  Rd.  re- 
ported destroyed  by  floods.  County 
Comrs.  contemplate  constructing  tempo- 
rary bridge. 

Detroit,  IMIch. — Citizens  rejected  propo- 
sition to  construct  the  new  Belle  Isle 
Bridge  at  a  cost  of  (2.000.000,  at  election 
held  Julv  9.  There  is  (110,000  available, 
and  it  may  be  used  to  repair  bridge  or  to 
build  a  temporary  bridge. 

Somerset,  Kan.  —  Comrs.  of  Pulaski 
County,  at  Somerset,  considering  con- 
struction of  a  bridge  over  Fishing  Creek, 
to  have  6ne  110-ft.  span. 

Kansas  City,  Mo.— Kansas  City  South- 
ern R.R.  Co.  (C.  E.  Johnson,  Ch.  Engr., 
Kansas  Citv,  Mo.)  reported  to  be  consid- 
ering constructing  2-pier  concrete  bridge 
over  Kaw  River;  cost  about  $115,000. 

Little  Rock,  Ark.— The  County,  Inter- 
urban  &  Intercity  Traction  Co.  and  prop- 
erty owners  on  Main  Street,  it  is  reported, 
have  agreed  upon  a  plan  to  widen  and 
strengthen  the  free  bridge.  Plans  provide 
for  creosoted  block  roadway.  32  ft.  wide, 
with  concrete  sidewalks  each  side,  6  ft. 
wide,  entire  superstructure  to  be  re- 
placed: cost  about  (290.000. 

Spokane,  Wash. — Plans  are  being  pre- 
pared by  City  Engineer  for  steel  bridge 
to  be  constructed  over  river  at  Howard 
Street  and  for  repaying  and  painting 
Division   Street  Bridge. 

Portland,  Ore. — Reported  contract  will 
soon  he  let  by  Commissioner  Public 
nooks,  Worcester  Building,  for  construct- 
ing concrete  viaduct  20  ft.  wide  and  180  ft. 
long  at  tlie  end  of  .Seventeenth  Street  on 
the  county  ferry  right-of-way. 

Alameda,  Cal. — Plans  being  considered 
to  constrH't  a  bridge  at  Webster  Street: 
cost  about  (700.000.  Frank  Bartlett, 
Mayor,  said  to  be  Interested. 

San  Francisco,  Cal. — Bd.  Supervisors 
appropriated  $120,000  for  constructing 
Strauss  trunnion  bascule  bridge,  sub- 
structure and  approaches  over  channel 
waterway  at   Fourth   Street,    $120,000. 

BIDS     DESIRED. 

MInetto.  N.  Y.— Until  July  31  by  E.  A. 
Howard.  County  Supt.  Highways.  Oswego, 
for  building  concrete  steel  arch  bridge 
over  Oswego  River  at  Minetto.  adver- 
tised in  Engineering  Record.  Engrs.,  Con- 
crete Steel  Eng.  Co.,  Park  Row  Bldg.. 
New  York. 

New  York,  N.  Y.— Rids  will  probably 
he  called  for  some  time  in  Sept.  by  the 
Pub.  Service  Comn.,  154  Nassau  Street, 
for  proposed  rapid  transit  bridge  over 
Bronx  River  at  Westchester  Avenue. 

Glenolden.  Pa. — Until  Aug.  2  by  Co. 
Comrs.  at  Media  (Orion  L.  Davis.  Con- 
troller) for  constructing  reinforced  con- 
crete bridge  on  Olenolden  Ave.,  over 
Muckinapatus  Creek.  Glenolden.  adver- 
tised in   Engineering  Record. 

Harrlsburg,  Pa,— Reported  desired  until 
.luly  21  bv  Co.  Comrs.  for  constructing 
con<'rete  bridge  across  Philadelphia  & 
Reading  tracks  at  Nineteenth  Street. 

Houtzdale,  Pa.  — Until  July  29  by 
Charles  Dickey.  .Secy.  Boro.  Council,  for 
constructing  20-ft.  reinforced  concrete 
bridge  fiO  ft.  long.  E.  W.  Hess,  Engr., 
Clearfleld. 

Williamson,  W.  Va.— Until  July  26  by 
Town  of  Williamson  for  constructing  a 
Joint  bridge  between  Pike  County.  Ky., 
and  town  of  Williamson:  same  consists 
of  3  l30-ft.  1-in.  spans.l76-ft.  approach, 
piers  between  40  and  62  ft.  high. 

Clearwater,  Fla— Until  Aug.  7.  by  E. 
W.  Parker,  Curry  BIdg..  Tampa,  Pres.  and 
Gen.  Mgr.  of  Tampa,  Clearwater  &  Island 
f^ty  Railroad  Co..  for  construction  of 
bridge  from  Clearwater  to  Clearwater 
Key,  to  be  about  two  miles  long  of 
standard  pile  and  timber  construction:  to 
have  one  steel  draw  of  50  ft.  clear  open- 
ing, either  swing  or  lift  type,  to  rest  on 
concrete  piers:  the  bridge  and  two  miles 
of  approach  will  be  18  ft.  wide  and  will 
have  railroad  track  on  one  side,  which 
will  be  decked  over  flush  with  top  of  rails, 
and  used  for  roadway;  bridge  must  be  de- 
signed to  carry  30-ton  locomotive;  bids 
wanted  on  steel  draw  bridge;  all  other 
material  will  be  purchased  locally. 

Columbus,  Ohio.- Until  July  30  by  Bd 
County  Comrs.  (John  Scott,  Clk.)  for 
superstructure,  substructure  and  roadway 
of  Eberly  Bridge  over  Alum  Creek.  Truro 
and  Madison  Townships;  removing  and  re- 
•rectlng  Third  Avenue  Bridge  over  Olen- 
I^"*7  "J."'"'"  ""  liberty  Road  over  Alum 
Creek.  Truro  and  Madison  Townships: 
.-loprpaches  to  Phrock  Bridge  over  Alum 
Creek,  Blendon  Township. 

Coshocton  Ohio.— Reported  desired  until 
ii'v.  V  ^\.  'S.  Comrs.  Coshocton  (F.  C. 
vrmli'nV^*''  !?'!„•*"''■  >i'<""  Mock  floor  in 
^..iL'lS.'^^''  *""'*'?*  *"''  ""bstructure  and 
i-upertitructure  of  40  ft.  Lennon  Bridge, 
near  Canal.  Lewisvilie.  "■■>■»<=, 


St.  James,  Minn. — Reported  desired 
until  July  19  by  John  C.  Jensen,  Co.  Aud 
for  constructing  steel  and  reinforced  con- 
crete bridges.  Probable  cost,  $20,000.  J 
H.  A.  Bratz,  Engr.,  Commercial  Bide' 
St.  Paul.  "•• 

North  Yakima,  Wash. — Reported  desired 
until  July  23  by  Chas.  E.  Barrett,  Co. 
Aud.,  for  constructing  a  steel  bridge,  60 
ft.  long.  18  ft.  wide,  northeast  of  Sunny- 
side,  across  the  Yakima  River;  also  a  steel 
bridge  45  ft.  long,  24  ft.  wide,  over  Wenas 
Creek. 

California. — Bids  desired  until  July  26 
by  State  Highway  Comn.,  Sacramento, 
as    follows:  J 

Colusa  County,  through  Arbuckle,  about  I 
0.3  miles,  to  be  surfaced  with  asphalt.  56  '" 
ft.  wide. 

Marin  County,  between  Burdell  and  St. 
Vincent,  about  4  mljes,  to  be  graded. 

Monterey  County,  from  Greenfield  to 
Camphora,  about  11.7  miles,  to  be  paved 
with  Portland  cement  concrete. 

Santa  Barbara  County,  from  Gaviota 
Pass  to  Zaca  Station,  about  11.4  miles,  to 
be  graded. 

San  Luis  Obispo  County,  from  Atasca- 
dero  Creek  to  Paso  Robles,  about  10 
miles,  to  be  paved  with  Portland  cement 
concrete. 

Los  Angeles,  Cal, — Until  Aug.  2  by  Bd. 
Superv.  H.  L.  Lelande,  Clk.,  for  construct- 
ing plate  girder  bridge  over  San  Gabriel 
River  at  El  Monte  and  Pomona  Road. 


PRICES    AND    LETTINGS. 

i(Indicates  award  of  contract. 

^Wiscasset,  Me. — Contract  for  con- 
structing foundations  for  bridge  over 
Maine  Central  R.  R.  tracks  awarded  to 
Holbrook,  Cabot  &  Rollins,  Boston,  Mass.; 
cost  of  structure  complete  about  $150,000. 

^Boston,  Mass. — Contract  awarded  by 
Bridge  Comn.  (John  S.  Merrill,  Chmn.) 
to  Clark  &  Gove,  Boston,  for  work  on 
Spring  Street  bridge  over  Charles  River, 
at  $15,850. 

Buffalo,    N.    Y. — See    "Railroads." 

*Cranford,  N.  J. — Contract  for  con- 
structing Union  Avenue  Bridge  In  Cran- 
ford  awarded  by  Union  County  Bd.  Free- 
holders at  Elizabeth  to  Weldon  Contr, 
Co.,    Rahway,   at  $11,270. 

-^Bucyrus,  Ohio,  —  Contract  for  con- 
structing Parcher  Bridge  substructure,  fill 
and  cutting  new  channel  awarded  by  Co. 
Comrs.  to  Brady,  O'Donnell  &  Malloy,  at 
$8,543. 

♦  Rockford,  III. — Contract  for  construct- 
ing concrete  bridge  over  Keith  Creek  at 
Kishwaukee  Street  awarded  to  Gust 
Holm,    Rockford,   at   $8878. 

St.  Louis,  Mo. — Bids  were  opened  June 
29  by  Bd.  Pub.  Service  (Wm.  T.  Flnley, 
Secy.)  for  steel  to  complete  east  ap- 
proach of  Free  Bridge,  approximately 
24,000  tons,  and  following  are  reported  to 
be  the  two  lowest  bidders:  American 
Bridge  Co..  St.  Louis  (lowest  bidder), 
2.165  cts.  per  lb.,  aggregate  cost  $1,035,- 
000:  Cambria  Steel  Co.,  Jolinstown,  Pa., 
2.175  cts.   per  lb. 

♦  Bryan,  Tex. — Contract  for  construct- 
ing Pitts  Bridge  over  Brazos  River 
awarded  by  County  Court  to  Austin 
Bros.,   Dallas,  at  about  $7500. 

♦  Pawnee,  Okla. — Contract  awarded  by 
County  Comrs.  for  CImmaron  River 
bridge  to  Midland  Bridge  Co.,  Kansas 
City,  Mo.,  at  $17,249.  It  will  consist  of 
four  150-ft.  spans,  with  16-ft.  roadway, 
and  4  combination  concrete  piers.  Other 
bids:  Missouri  Bridge  &  Iron  Co.,  St. 
Louis,  Mo.,  $17,690:  Canton  Bridge  Co., 
Kansas  City,  Mo.,  $17,495. 

♦Montesano,  Wash. — Contract  for  con- 
structing Chehalis  River  Bridge  awarded 
by  county  to  Coast  Bridge  Co.,  Portland, 
Ore.,    at   about   $11,000. 

Seattle,  Wasli. — Lowest  bid  opened  by 
County  Comrs,  for  constructing  .Strossel 
Bridge,  at  209-ft.  steel  span,  submitted 
by  A.  H.  Cox  &  Co.,  309  First  Avenue, 
at  $14,735. 

♦Salinas,  Cal. — Contract  for  construct- 
ing Naclmlento  Bridge  over  Salinas  River 
awarded  by  Monterey  County  Bd. 
Supervs.  to  W.  L.  Gilham  &  Son,  San 
Jose,    at    $29,030. 

♦San  Luis  Obispo,  Cal. — Contracts 
awarded  by  County  Comrs.,  July  8,  for 
constructing  Miles  Station  concrete 
bridge,  684  ft.  long,  to  Gutleben  Bros., 
New  Call  Building,  San  Francisco,  at 
$21,700,  and  Sulphur  Creek  Bridge  to  E. 
J.   Hunt,   Oakland,  at   $2,245. 


PAVING  AND  ROADS 


PROPOSED     WORK. 

Fall  River,  Mass. — About  $75,000  to  be 
spent  by  city  for  street   Improvements. 

Sprlngfleld,  Mass.— The  city  will  pave 
St.    James    Avenue   with    concrete. 

Berlin,  Pa. — Citizens  voted  June  29  to 
issue  $8,000  bonds  for  repaving  Main 
St.  Engineer,  Chas.  S.  Lemon  of  HolU- 
daysburg. 
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Darby,  Pa.— About  $30,000  will  be 
■pent  by  Borough  Council  for  paving 
streets. 

Richmond,  Va. — All  bids  opened  by  Ad- 
ministrative Bd.  for  paving  Fourteenth 
Street  rejected;  according  to  reports  new 
bids  will  be  received. 

About  $26,000  to  be  spent  by  city  for 
street  improvements  in  Norwood  section 
of  city. 

Clay,   W.   Va.— See   "Bridges." 

Elkins,  W.  Va.— City  will  spend  $40,000 
for  street  pavements. 

Byrdstown,  Tenn.— About  $50,000  is  to 
spent  by  Quarterly  Court  for  constructing 
pikes. 

Elizabethton,  Tenn.  —  Citizens  voted 
$365,000  bonds  July  7  for  county  road  im- 
provements.    W.  A.  Williams,  Co.  Clk. 

Defiance,  Ohio. — City  Council  voted  to 
spend  about  $89,500  for  paving  Arabella, 
Wayne,  Jefferson,  Washington  and  Front 
Sts. 

Warren,  Ohio. — County  Comrs.  sold 
about  $63,000  good  road  bonds. 

South  Bend,  Ind. — Bd.  Pub.  Wks.  voted 
to  pave  S.  Franklin  Street;  cost  $18,000. 

Mollne,  III. — Proposed  to  pave  Fourth, 
Twenty-fourth  and  Twenty-fifth  Streets 
with  brick,  about  8918  sq.  yd.;  also  con- 
crete sidewalks  on  various  streets  and 
avenues.     Lyla  Payton,  City  Engr. 

Green  Bay,  Wis.— Until  July  27,  by  W. 
L.  Kerr,  City  Clk.,  for  laying  concrete 
pavement  on  W.  Mason  Street. 

Le  Mars,  la. — City  Council  voted  to 
pave  43  blocks  of  streets. 

Vinton,  Iowa. — Proposed  to  pave  Whip- 
ple and  Concord  Streets  with  vertical 
fiber  brick,  on  concrete  foundation  with 
concrete  curb;  asphalt  covering  9200  sq. 
yd. ;  cost  about  $19,539.  Percy  P.  Smith, 
Engr..  Cedar  Rapids;  W.  E.  Klingaman, 
City  Clk. 

Hastings,  Neb.— Citizens  voted  $50,000 
bonds  for  paving.      A.  T.  Bratton,  City  Clk. 

Bozeman,  Mont. — About  622,210  sq.  ft. 
In  W.  Main  St.  Dist.  is  to  be  paved  by 
city;   cost   $49,912. 

Livingston,  Mont. — City  Council  voted 
to  pave  Second  and  Callender  Streets; 
cost  abou'    $12,000. 

Main  St.  is  to  be  paved  by  city  at  cost 
about  $35,000. 

Roundup,  Mont. — City  Council  voted  to 
construct  cement  sidewalks  In  Dist.  No. 
10;   cost  $10,000. 

Walkersvllle.  Mont. — City  Council  voted 
to  pave  N.   Main  Street;  cost  $10,000, 

Cuero,  Tex. — Bids  are  being  received  by 
County  Judge  for  constructing  roads  in 
De  Witt  County  Rd.  Dist.  No.  1;  cost 
about  $50,000. 

Howe,  Tex. — Citizens  of  Howe  voted 
$60,000  bonds  for  road  improvements. 

Valllant,  Okla. — Citizens  of  Wilson 
Township  voted  $14,000  bonds  for  im- 
proving roads. 

Auburn,  Wash. — City  Council  voted  to 
grade,  pave  and  curb  17  blocks  in  First 
Precinct. 

Bellingham,  Wash. — City  Council  voted 
to  pave  5  blocks  with  concrete  and  3 
blocks  with  asphalt  on  Madison,  Walnut 
Streets,   etc. 

Bremerton,  Wash. — City  Council  voted 
to  pave  with  concrete  Fourth  Street; 
cost    about    $20,000. 

Cheney,  Wash. — Plans  and  specifica- 
tions being  prepared  by  W.  L.  Morgan, 
Spokane,  for  7  miles  concrete  sidewalks 
and  3  miles  concrete  curb,   for  city. 

Everett,  Wash. — Hans  Mumm,  Jr., 
County  Engineer,  been  directed  to  pre- 
pare surveys  for  improving  Roaa  No.  14, 
Heberiein  Road,  Road  No.  8  and  Arling- 
ton-Stamwood   Road. 

Seattle,  Wash. — Contract  about  to  be 
let  by  Bd.  Pub.  Wks.  for  paving  with 
brick  Utah  Ave.;  estimated  cost  $87,000. 

City  Council  voted  to  pave  Rainier  and 
Railroad  Avenues  with  brick;  also  con- 
struct concrete  sidewalks. 

Bd.  Pub.  Wks.  approved  plans  for  pav- 
ing Meridian  Avenue;  cost  $35,000. 

Tacoma,  Wash. — City  Council  decided 
to  pave  South  O  Street  from  Sixth  Avenue 
to  S.  Eleventh  Street.  Estimated  cost 
$11,700.     W.   C.   Raleigh,  City  Engr. 

Clatskanle,  Ore. — City  Council  contem- 
plates constructing  cement  sidewalks  on 
main  street  of  city.  A  concrete  retaining 
wall  will  be  constructed  along  both  aides 
of  street  distance  of  3  blocks;  cost  $20,- 
000. 

Eastslde,  Ore. — City  Engineer  has  been 
directed  to  prepare  plans  and  specifica- 
tions for  paving  and  concrete  sidewalks 
on  Tenth  and  Eleventh  Avenues,  G,  H 
Streets. 

Portland,  Ore. — County  Comrs.  consid- 
ering constructing  mountain  road  be- 
tween Mount  Hood  Lodge  in  Multnomah 
County  and  Summit  House  In  Wasco 
County. 

Victoria,  B.  C. — Contract  la  about  to  be 
let  by  City  Council  for  constructing  con- 
crete sidewalks;  cost  about  $25,000. 


BIDS     DESIRED. 

Holyoke,  Mass.— Until  July  23  by  Bd. 
Pub.  Wks.  (Oscar  C.  Ferry,  Asst.  Clk.) 
for  approximately  1500  sq.  yd.  prepared 
wooden  paving  blocks,  advertised  in  En- 
gineering Record. 

Merlden,  Conn.— Until  July  27  by  Bd. 
Pub.  Wks.  for  wood  block  and  reinforced 
concrete  pavt.  on  Hanover  St.,  advertised 
in  Engineering  Record. 

Albany,  N.  Y.— Until  July  19  by  Bd. 
Contract  and  .Supply  (Isidore  Wachsman. 
Secy.)  for  improving  portions  of  Main 
Avenue,  Bancker,  Third,  Quail  and  sev- 
eral other  streets,  to  include  paving  with 
asphalt,  vitr.  brick,  vitr.  shale  blocks, 
laying  concrete  walks,  vitr.  pipe  sewers, 
extending  water  services,  etc. 

Until  Aug.  3  by  State  Comn.  of  High- 
ways (Edwin  Duffey,  Comr.)  for  repair 
of  various  highways,  advertised  in  Engi- 
neering  Record. 

Brooklyn,  N.  Y.— Until  July  21  by  L.  H. 
Pounds.  Boro.  Pres.,  for  regulating,  grad- 
ing, curbing,  and  laying  sidewalks  on 
Montgomery  and  81st  Sts.  and  Porter 
Ave.;  paving  63d  and  W.  36th  Sts.,  in  all 
4695  sq.  yds.  asphalt  pavement,  25,910  sq. 
ft.   cement  sidewalk,  etc. 

Hackensack,  N.  J.— Until  July  19  by 
Hackensack  Improv.  Co.  (Milton  Demar- 
est.  Pres.)  for  surfacing  State  and  Ber- 
gen Streets,  requiring  approximately  13.- 
950  sq.  yd.  bituminous  concrete  surface, 
1500  tons  broken  stone  foundations  and 
macadam  surface,  7150  sq.  yd.  scarifying, 
etc. 

Morrlstown,  N.  J. — Press  reports  state 
bids  desired  until  July  19  by  Co.  Bd.  Free- 
iioiders,  Morrlstown,  for  constructing  2 
sections  of  the  Morristown-Dover  Road 
from  Denville  Station  to  the  Dover  town 
line.     Wm.  E.  King,  Co.  Engr. 

Glenlyon,  Pa. — Reported  desired  until 
July  19  by  W.  O.  Davis,  Secy.  Comrs.  of 
Newport  Township,  for  about  7300  lin. 
ft.  brick  pavement.  W.  S.  Norton,  Engr., 
Alden   Station. 

Jewett,  Pa.— TJntil  July  26  by  A.  O. 
Lantz,  Town  Clk.,  for  paving  with  vitr. 
brick  on  Main  Street  about  5857  sq.  yd., 
advertised  in  Engineering  Record.  A.  F. 
Bannon,  Jr.,  Engr.,  Bradford. 

Takoma  Park,  D.  C. — Until  July  26  at 
office  B.  Davis,  Town  Clk.,  110  Oak  Ave- 
nue, for  constructing  cement  curbs,  mac- 
adamizing roadways  and  constructing 
concrete  streets. 

Washington,  D.  C— Until  Aug.  10,  by 
Secy.  Bd.  Comrs.  D.  C.  Room  509  District 
Bldg.  for  laying  cement  sidewalks  in  Dist. 
of  Columbia,  advertised  in  Engineering 
Record. 

Norfolk,  Va.— Until  July  29  by  Bd.  of 
Control,  for  about  36,000  sq.  yd.  sheet 
asphalt  paving,  and  800  sq.  yd.  wood 
block.  as  advertised  in  Engineering 
Record,     W.  H.  Taylor,  City  Engr. 

Bakersvllle,  N.  C. — Reported  desired 
until  July  19  by  Bd.  Road  Comrs.  (Bythe 
S.  Peyton,  Engr.,  and  Supt.),  for  8% 
miles  highway  construction  In  Grassy 
C3reek   Township. 

Sanford.  r'-.— -"til  July  19  by  M.  W. 
Lovell,  City  Clk..  for  laying  approximately 
3000  sq.  yds.  brick  paving  on  Magnolia 
Ave.     F.  T.  Williams  City  Engr. 

West  Palm  Beach,  Fla.— Until  Aug.  3  by 
A.  M.  Lopez.  City  Clk.,  for  an  8-ton  gaso- 
line   road   roller. 

New  Orleans,  La. — Until  July  20  by  A. 
G.  Ricks,  Comr.  Finances,  for  installing 
sub-surface  drains  and  paving  eleven 
streets — 75.510  sq.  yd.  paving  will  be  either 
refined  Trinidad  Lake  asphalt,  oil  manu- 
factured asphalt,  rock  asphalt,  bitulithic. 
asphaltlc  concrete,  ereosoted  wood  block 
or  creollte  wood  lug  block  and  approxi- 
mately 1260  sq.  yd.  will  be  either  vitr. 
brick,  small  granite  block,  ereosoted  wood 
block  or  kreolite  wood  lug  block:  also 
constructing  approximately  55,000  sq.  yd. 
gravel  macadam  oiled  surface  roadway. 
Bids  also  opened  until  Aug.  3  and  Aug. 
10  for  paving  additional  streets  with  the 
materials  above  enumerated.  Total  ap- 
proximate cost,  $1,500,000.  W.  J.  Hardee, 
City   Engr. 

Greenwood.  Miss.- Until  July  20  by 
Warner  Wells.  City  Clk.,  for  construct- 
ing approximately  18.000  sq.  yd.  concrete 
pavement.  10,000  lin.  ft.  concrete  curb  and 
gutters.  Alternate  bids  desired  on  gravel 
instead   of  concrete   pavement. 

Memphis,  Tenn.— Until  Aug.  17,  by  City 
Clerk,  for  paving  Wellington  Street  with 
asphaltic  concrete  on  concrete  foundation; 
cosl  $10,000.  J.  W.  Weatherford.  City 
Engr. 

Cincinnati,  Ohio.— Until  July  22  by  Di- 
rector Pub.  Service  (Parke  S.  Johnson, 
Clk.)  for  grading,  curbing  and  paving 
with  asphalt  and  granite.  Wade  St.  and 
with  brick  Starry  Alley. 

Lima,  Ohio.— Until  July  29  by  H.  J. 
Lawlor.  Co.  Aud.,  for  35,186  sq.  yds.  con- 
crete pavement,  18  ft.  wide,  on  public 
highway. 

Mount  Gllead,  Ohio. — Until  Aug.  6  by 
County  Comrs.  for  constructing  a  mac- 
adamized road,  known  as  the  Sexon- 
Thacher  Road.  Gilead  and  Canaan  Town- 
ships, about  2'/2  miles. 

Ohio. — Until  July  23  by  Clinton  Cowen, 
State   Highway  Comr,    Columbus,   for   im- 


provement on  following  roads  (work  in 
all  counties  Includes  bridges  ad  culverts, 
grading  roadway  and  pavmg): 

Allen  County,  Section  "D,"  of  Lima- 
Spencervllle  Road,  Amanda  and  Spencer 
Townships;  Constructing  bridges  and 
culverts,  grading  roadway  and  paving 
with  bituminous  macadam;  length  16,403 
ft.;   cost,   $35,988. 

Ashland  County.  Section  "J,"  of  Ash- 
land-LoudonviUe  Road,  Vermillion  Town- 
ship: Waterbound  macadam;  length 
18,939  ft.;   cost  $45,727. 

Ashtabula  County,  Section  "I,"  of 
Hampden-Andover  Road,  Cherry  Valley 
and  Andover  Townships:  Paving  with 
brick;  length  14,861  ft.;  cost,   $37,248. 

Athens  County,  Section  "G,"  of  Athens- 
McArthur  Road,  Alexandria  Township: 
Paving  with  brick;  length  7605  ft.;  cost, 
$36,084. 

Belmont  County,  Section  "M."  of 
Barnesville-Hendrysburg  Road,  Warren 
Township.  Contract  1:  Gradiing  and 
building  roadbed;  length  13,491  ft.;  cost, 
$10,588.  Contract  2:  With  brick  16  ft. 
wide:  length  13,491  ft.;  cost,  $50,935. 

Champaign  County,  Section  "M,"  of 
Urbana-West  Jefferson  Road,  Union 
Townshin:  Paving  with  waterbound  ma- 
cadam;   length    2118   ft.;    cost,    $3,650. 

Crawford  County,  Section  "I,"  Colum- 
bus-Sandusky Road,  Holmes  Township: 
Paving  with  brick;  length  12,100  ft.;  cost, 
$46,976. 

Harrison  County,  Section  "O,"  Steuben- 
ville-Cambridge  Road,  Green  Township: 
Paving  with  waterbound  macadam; 
leneth   10.830  ft.;   cost   $18,885. 

Hardin  County,  Section  "I,"  of  Ada-. 
Forest  Road,  Liberty  Township:  Paving 
with  waterbound  macadam;  length  7810 
ft.;   cost,   $12,395. 

Highland  County,  Section  "K,"  of 
HilWboro  -  Greenfield  Road,  Madison 
Township:  Paving  with  waterbound  ma- 
cadam;  length  5814  ft.;  cost,  $6,347. 

Highland  County,  Section  "H."  Milford- 
Hillsboro  Road,  Liberty  Township:  Pav- 
ing with  waterbound  macadam;  length 
4870   ft.;   cost  $4,589. 

Highland  County,  Section  "J."  Cincin- 
nati-Chillicothe  Road,  Madison  Township: 
Paving  with  waterbound  macadam; 
length   6737  ft.;    cost,   $7,796. 

Highland  County.  Section  "L."  Hills- 
boro-Washington  C.  H.  Road,  Penn  Town- 
ship: Paving  with  waterbound  macadam; 
length  5500  ft.:  cost,  $4,996. 

Highland  County.  Section  "I,"  Hillsboro- 
Piketon-Waverly  Road.  Liberty  Township: 
Paving  with  waterbound  macadam; 
length  25,116   ft.;  cost,   $19,023. 

Huron  County,  Section  "R."  of  Mans- 
fleld-Norwalk  Road.  Fitchvllle  Township: 
Paving  with  concrete;  length  10,365  ft.; 
cost,  $28,415. 

Lawrence  County,  Section  "G,"  Ohio 
River  Road,  Union  Township:  Paving 
with  bituminous  macadam;  length  10,150 
ft.;   cost,    $22,061. 

Mahoning  County,  Section  "O,"  Can- 
field -Poland  Road,  Canfield  Township: 
Paving  with  waterbound  macadam; 
length  7079  ft.;  cost.  $11,3.50. 

Marlon  County,  Section  "J,"  Marlon- 
Waldo  Road.  Waldo  and  Pleasant  Town- 
ships: Paving  with  waterbound  ma- 
cadam; length  22,075  ft.;  cost,  $40,132. 

Marion  County,  Section  "I,"  of  Marys- 
ville-Marion  Road,  Prospect  Township: 
Paving  with  waterbound  macadam; 
length  14,989  ft.;  cost.  $26,972. 

Meigs  County,  Section  "L,"  of  Middle- 
port-McArthur  Road.  Salisbury  Town- 
ship: Paving  with  brick;  length  5280  ft.; 
cost  $17,282. 

Miami  County,  Section  "D,"  Piqua-Ur- 
bana  Road.  Brown  Township:  Pavimj 
with  bituminous  macadam;  length  22,658 
ft.;    cost,    $44,279. 

Monroe  County,  Section  "I,"  Woods- 
field-Marietta  Road,  Center  Township: 
Paving  with  brick;  length  400  ft.;  cost, 
$2,166. 

Montgomery  County,  Section  "J,"  of 
Cincinnati-Dayton  Road,  Van  Buren 
Township.  Contract  No.  1 :  Bridges  and 
culverts,  grading  roadway  and  paving 
with  brick:  length  12.792  ft.;  cost,  $71,729. 
Contract  No.  2:  Grout  pavement  and 
dressing  bermes,  slopes  and  ditches; 
length   12,792  ft.;  cost,   $2,722. 

Morgan  County,  Section  "F."  of 
McConnellsville- Athens  Road.  Marlon 
Township:  Paving  with  waterbound  ma- 
cadam; length  15,000  ft.;  cost.  $48,519. 

Muskingum  County,  Section  "L."  Zanes- 
vllle-Caldwell  Road,  Wayne  Township: 
Paving  with  bituminous  surface  treated 
macadam;  length  10,560  ft.;  cost.  $26,988. 

Pickaway  County.  Section  "J,"  of  Lan- 
caster-Circleville  Northern  Road,  Clrcle- 
ville  and  Washington  Townships:  Pav- 
ing with  waterbound  macadam;  length 
18.480  ft.:   cost,   $37,529. 

Pike  County.  Section  "L."  .Tackson- 
Plketon  Road,  Beaver  Township:  Paving 
with  waterbound  macadam;  length  9765 
ft.:    cost.    $15,633. 

Portage  County  Section  "P,"  of  Cleve- 
land-East Liverpool  Road,  Edinburg 
Township:  Paving  with  concrete;  length 
16,727    ft.;     cost,     $30,387. 

Portage  County,  Section  "O."  of  Ra- 
venna-Painesville  Road,  Ravenna  Town- 
ship: Bridges  and  culverts,  grading 
roadwav  and  paving  with  concrete; 
length  12,733  ft.  or  2.41  miles;  cost  $27,403. 

Preble  County,  Section  "F."  of  Edon- 
Rlchmond  Road.  Jackson  Township: 
Bridges  and  culverts,'  grading  roadway 
and  paving  with  bituminous  surface 
treated  macadam;  length  30,086  ft.;  cost, 
$32,661. 

Scioto  Countv,  Section  "I,"  of  Jack- 
son-Portsmouth Road,  Cay  Township: 
Bridges    and    culverts,    grading    roadway 


and   paving  with  brick;   length   10,560  ft.; 
cost   $43,985. 

Stark  County,  Section  "H,"  of  Canton- 
SteubenvlUe  Road,  Osnaburg  Township: 
Bridges  and  culverts,  grading  roadway 
and  paving  with  brick;  length  13,689  ft.; 
cost,    $57,964. 

Trumbull  County,  Section  "O,"  Warren- 
Sharon  Road,  Howland  Township:  Pav- 
ing with  brick;  length  7506  ft.;  cost, 
$29  043. 

Union  Countv,  Section  "E,"  Urbana- 
Marysvllle  Road,  Paris  and  Union  Town- 
ships: Paving  with  concrete;  length 
22.570  ft.:   cost.   $59,525. 

Van  Wert  County.  Section  "D."  Van 
Wert-Rockford  Road,  Pleasant  Town- 
ship: Constructing  paving  with  water- 
bound  macadam;  length  11,640  ft.;  cost, 
«18,955. 

Vinton  Countv.  Section  "I."  of  McAr- 
thur-Logan  Road.  Swan  Township:  Pav- 
ing with  waterbound  macadam  and  con- 
crete;  length   6856  ft.:    cost,   $13,805. 

Vinton  County,  Section  "J,"  of  ChllU- 
cothe-McArthur  Road,  Richland  Town- 
ship: Paving  with  bituminous  surface 
treated  macadam;  length  5986  ft.;  cost, 
$11,620. 

Williams  County,  Section  "K."  of 
Bryan-Pioneer  Road,  Pulaski  and  Jeffer- 
son Townships:  Paving  with  surface 
treated  macadam;  length  16,800  ft.,  or 
3.18  miles;  cost,  $32,970.  Alternate  bids 
will  also  be  received  for  paving  with 
bituminous    macadam;    cost,    $38,047. 

Wyandot  County,  Section  "F,"  of  Upper 
Sandusky-Findlay  Road.  Crane  and 
Sa'em  Tcwn-ships:  Paving  with  water- 
bound  macadam;  length  20,600  ft.;  cost, 
$35  2S8  ,  „        , 

For  Bureau  of  Maintenance  and  Repair. 
Medina  County,  Sections  A,  B.  C  and  H 
of  the  Cleveland-Wooster  Road.  1.  C.  H. 
No  25,  in  Medina.  Brunswick.  Guilford 
and  Montvllle  Townships;  Paving  with 
surface  treatment  of  H.  O.  and  grit,  10 
and  12  ft.  in  width;  length  15,067  ft.;  coat, 
$1,702. 

Muskingum  County.  Section  "B.  of  the 
Zanesville-Dresden  Road,  Falls  Township: 
Paving  with  brick  on  a  concrete  founda- 
tion;  length  5935.5  ft.;  cost,  $15,204. 

Preble  County,  Section  "C."  of  Hamil- 
ton-Eaton Road,  Washington  and  Jas- 
per Townships:  Bv  surface  treating 
with  H  O.  and  grit  16  ft.  wide:  length 
13.368   ft.:   cost.   $2,400. 

Preble  County,  Section  "B,"  of  Dayton- 
Indianapolis  Road,  Washington  Township: 
Paving  with  surface  treatment  of  H.  O. 
and  grit.  16  ft.  wide;  length  10.560  ft.; 
cost.  $1,877.  .      .  „       » 

Sandusky  County,  Section  "A-1,  of 
Fremont-Port  Clinton  Road.  Rice  Town- 
ship: Paving  with  surface  treatment  of 
H.  T.-l  and  grit  16  ft.  wide;  length  8115 
ft.;    cost    $1,442. 

Zanesvllle,  Ohio.— Until  July  22  by  Di- 
rector Pub.  Service  (A.  J.  Voll,  Clk.)  for 
furnishing  material  and  Improving  Sec- 
ond and  Third  Streets.  Lake  and  Jewett 
Drives,  by  grading,  curbing  and  paving. 

Ann  Arbor,  Mich.— Until  July  21  by  Bd. 
Pub.  Wks.  for  3200  sq.  yds,  reinforced 
concrete  pavement.  Manley  Osgood,  City 
Engr. 

Falrbury,  III.— About  Sept.  1,  by  C.  R. 
Virgin,  City  Clk.,  for  paving  Maple, 
Walnut.  First,  Second,  Third,  Fourth  and 
Fifth  Streets  with  brick  block  on  B-in. 
concrete  foundation,  sandstone  curb,  as- 
phalt or  grout  filler;  total  cost  about  $92,- 
000.  Engineers  Melluish  &  Broyhill,  Unity 
Bldg.,  Bloomington. 

Oak  Park.  III.— Until  July  20  by  B.  C. 
Branstadt,  Secy.  Bd.  Local  Improv.,  for 
grading  and  paving  with  asphaltlc  con- 
crete, constructing  granite  combined 
curb  and  gutters,  etc.,  on  portions  of 
Jackson  Street,  Lyman,  Highland.  Hum- 
phrey and   Seventy-second  Avenues. 

Milwaukee,  Wis. — Bids  being  received 
by  Pub.  Wks.  Dept.  for  paving  Center 
Street  with  creosote  block  and  Vllet 
Street  with  asphalt  and  sandstone  pave- 
ment. _ 

Until  July  20  by  Louis  M.  Koteckl.  City 
Compt..  for  grading,  constructing  cement 
sidewalks  and  driveways,  combination 
curb  and  gutter,  on  a  portion  of  several 
streets,  including  33d  and  8th  Sts.,  Finn 
PI.  and  10th  Ave. 

Burlington,  Iowa. — Until  July  26  by  F. 
W.  Barrett,  Co.  Aud..  for  grading,  tiling 
and  laying  concrete  pavement  on  one  mile 
of  road. 

Clinton,  Iowa.— Until  July  20  by  F.  W. 
Leedman.  City  Clk..  for  12,238  aq.  yds. 
vitr.  block  paving.  3800  lin.  ft.  concrete 
ciirblng.  J.  G.  Thorne,  City  Engr.,  317 
Howe  Blk. 

Glenwood,  Iowa. — Until  July  19  by  City 
Clerk,  for  paving  Walnut,  Vine.  Sharp, 
1st  and  4th  Sts.  with  6-ln.  Portland  con- 
crete mixture  1:2:4;  cost  $18,000.  A.  O. 
Garrett,   City  Engr. 

Le  Mars.  Iowa,— Until  July  21  by  D. 
Struble.  City  Clk..  for  paving  Plymouth, 
Eagle  and  other  streets  with  6-in.  con- 
crete pavement.  30  ft.  wide,  about  3  miles 
in  length:  estimated  cost  $1.25  per  sq.  yd. 
B.  C.  Woolley.  City  Engr. 

Spencer,  Iowa, — Until  July  27  by  E.  O. 
Keefe.  City  Engr.,  for  about  70,000  aq.  yd. 
paving.  Bids  will  be  received  on  Natural 
Lake  sheet  asphalt,  brick  block,  ereosoted 
wood  block  and  cement  concrete. 

Kansas  City.  Mo.— Until  July  20  by  Bd. 
Pub.  Wks.  (Edw.  F.  Webster,  Acting 
Pe„y  )  Warwick  Boule.,  62d  St.  and  Lydla 
Ave. 
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••rtnollaM.  Ma.— About  July  J«.  by  Oty     Robcru  A  Co..  Utlca.  Jll.O.J:   SpeUma»- 
ydau:    mU-     ISnlcston.  Yonkers.  lll.BM;  Richard  Hop- 


Ok,   for  vartnc  with  aaphaltic  coocrat*     OUvar    Co..    Ch«teau«ay,    »n.in;    E     J. 
I  kt  $).M  par  ■«.  y4.  and  with  TwtIa     Itlna.  Troy.  tn.7M. 


Bovle.  from  Ch«rry  SL  to  Onad  At*. 


Qtt  Bo 
iCMt 
•«■  >«■ 

•I.   Laula.    Mo.— t'nUl   Ji^   SS   by   Bd 
P»h.  Sarrfoa   (Willikm   T.   nndly.   Secy.) 


Repair  Contract  JOO.   Rockland  County, 


yda.:    «Mlaata4    at    SLA    par    S.I  miles:  John  A.  Jova.  inc.  Newbursh, 

$21. IM;   Schunneoiunk  Conatr.  Co.,   High- 
land   Mills,    t:S.&«S:    H.    B.    Sprout    Contr. 
Co..  Inc.,  Peekakill.  I24,5U. 
..wi      ■«»,».<.•'   v.ri«.i.        Repair  Contract  «03.   Rockland  County. 
SS^  B^r^»       Kfil2!     »•"    "»e»:    Jo»»"    J     Qutn»"    Contr.    Co., 
i»i^w*L»     v2h»««^-;«    I J^o     Brooklyn.  I17.&85;   Paul  Gsanger,  Monsey, 
.BMda^.MC  Mtlao  Noa  in  to     -,gjj,.    John    ^     jov^    jnc.    Newburgh, 

ilS.TM:    H.    B.    Sproul    Constr.    Co.,    Inc. 
PMksklll.   121.987. 

Repair  Contract   7»S.    Saratoga   County. 
S.M  railea:  William  J.  Morrissey.  Saratoga 


Kings 

Mgjiway.  P— !»..  ate  tottiaga  Noa  ISl  t< 
IM  Inil—lia.  aatf  coMlBg  a  teua  ot  about 
tl«.H«. 

AaMMm.  Ark.— Until  July  SS  br  Comra. 


Impro*.   DtoL   No.   l   (A. 


by  Oo( 
N.    W 


ood. 


T.— <).      for     improving     approximataly     Springs.    $ll.m:    Gaylor   Stone   Co.,    Inc 
atetMB   mllaa   road.     Tha   wortt    cooalsts    Saratoga    Springs,     $14,633:     H""«o<>';.   * 
of  grading,  bridging  and  surfacing.  Ferguson.   Hudson  Falls.  I15.!«;  WlUiam 

•-m.  m  •«  w«i.  ^  Sherriil    Hudson  Falls.  $15,561. 

Repair     Contract     795,     St.      Lawrence 

County.     17.66     miles:     P.     J.     Kennedy, 

Brasle  Corners,   $5,956;   Richard  Hopkins, 

Troy.  $6,865. 

Repair       Contract       808.       Schenectady 

ivllla.  Ar«u-Untn  Aug.   •  by  Co.  County    «;"  '"ll*|io"""*~"  *  ^'-'K^"- 

i^waia-    for   M   mtlo   gravel   road.    Road  ""<«•<»"  ^  ^.ifi??'      7«o       Westchester 

ta«l«r.  DiaL  Ko.  1:  cost.  $160,000.     H.  R-  ,, '^P"'^.  .?°"\r^=>  „,""•■  „y;,5t'"^SS5\fe 

OStar.  Stata  Highway  Engr    Uttla  Rock.  County.  14.87  miles:  Miguel  Houck.  White 

vKinr.  own  nisBWBj  luwr..  uiiw  iw<».  p^j^,      J6,67»;     Trl-County    Constr.     Co., 

McKlwaj).     Tax. — Until     July     t>     by     Mount  Vernon.   $7,479. 
f>atla»  Selinltz.  City  Engr..   for  2M0  aq.        Repair    Contract    804.    Greene    County, 


Ark.— Until    July    M    by   Co. 

for    15    mllaa   gravel    road.    Utile 
Road  ImproT.  DIst.  No.  I:  cost.  $60.- 
H.  R  Carter.  State  Highway  Engr.. 
Little  Rock. 


yda.    aaphalt    part..    7000    sq.    yda.    brick     t4.SS  miles:  Catsklll  Constr.  Co.,  Catsklil, 
^  ....  $7,184;   Conway  Bros.   &   Kennedy,   Eddy- 

vlUe.  $7,267. 
Repair  Contract  797.   Herkimer  County, 


part,  and  ITOO  ft.  curb  and  gutter. 
tagulii.    Tax. — Precinct    No.    2.    Guada 


.  has  aoM  ITt.OOO  road  bonds, 
Clark  wUI 
Of  road  July  it. 
Haaa.     1M4     Southweatem     Ufa     BIdg. 
DaUaa. 


Rome. 


lii^-jKui.  ■Jl.l  «78  mUes:  Daniel  B.  Donovan.  Rom. 
'^I--i^s?"s-  $11,440;  W.  L.  Lawton,  Glens  Falls.  $13 
_?'*V"S''*   £;.•-'     813;  John  J.  Gulnan  Contr.  Co.,  Brooklyi 


813;  John  J.  Gulnan  Contr.  Co.,  Brooklyn. 
$13,837;  John  A.  Jova.  Inc.,  Newburgh. 
$14,347. 

Repair  Contract  662.  Madison  County, 
0.6S  miles:  J.  H.  Weldman.  Syracuse. 
$26,884;  Paddelford  &  Kln«t.  Sherburne, 
$17,033;  John  H.  Gordon.  Albany.  $27,146; 
Charles  E.   Haney.  CamlUus.   $27,195. 

Repair  Contract  633,  Monroe  County, 
1.39  miles:  I.  M.  Ludington  Sons.  Inc., 
Rochester,  $10,686;  Monroe  Roads  Co., 
Pittsford.  $11,083;  Rlbsteln-Holter  Co., 
Inc..  Rochester,  $11,691:  Whltmore-Rauber 
A  VIclniuB  Rochester.  $12,538. 
a..**!,  uf..!.  tt.,^.^.ji  Ki,i.  A^mir.^  Rcpalr  Contract  676.  Oneida  County.  1.04 
StfT^;  '?V^u^^'i^.,^^^^*f^     mUes:    Phelan    &    Sullivan,    rtlca,  $5,972; 


Daway,  Okla. — Reported  deaired  until 
July  2«  by  City  Clerk,  for  about  16.000  sq. 
yd.  toner ata  paving.  J.  H.  Chandler, 
bgr..  104  E.  Foartb  Street.  Bartlesville. 

taaaquah,  WaA.. — Eaportad  deaired  nn- 
tO  Aug.  I  by  Byron  Phelps.  Clk.  Bd. 
OooBty  Ooofa.,  Seattle,  for  laying  crushed 
rock  aartaea  on  Highway  No.  7B.  between 
laaaniiali  and  FUla  City,  about  8  miles. 
Probable  COM  PMM. 


until  Aug.  2  by    Byron   Phelpa   Co.   Aud..     S;,f3«i"r-    Hanev    Camlllua    $6  189 
for  constructing  Permanent  Highway  No.     Charles  t..  Haney.  camiiius.  »e.jB» 

11.    Enumclaw-Buckley    Road.      Probable 
coat.  $M.OOO. 


Tacama.     Wash.— About    July     20,     by 


Repair  Contract  782.  Oneida  County,  1.58 
miles:  Harry  W.  Roberts  &  Co.,  Utlca. 
$9,011;  Charles  E.  Haney.  Camillua.  $9,525. 

Repair  Contract  783.   Oneida   County    1 


Oonr.     Pub.     Wks.     for     paving     Pacinc     mile:  Daniel   O'Connell  &   Sons,   Holyoke. 
Highway     between     Center     Street     and     Mass.,    $16,937;    Langan    Contr.    Co^.    Al- 


South  Taeoma.  with  asphalt  on  a  S-ln. 
concrate  foundation.  Coat  about  $38,000. 
W.  C  Raldgh.  City  Engr. 

Anaela*.  Cal.— Until  July  26  by  Bd. 
T.  (H.  J.  Leiande.  ak. )  for  improv- 
log  portion  of  Crescent  Ave..  Road  Dlat. 
If«L  t  and  OohMBdo  St.  and  Rose  Ave.. 
RoM  DM.  Ho.  L 


unices     AND     LETTIN08. 
♦/adieafsa  a«canl  of  contract. 

■ttBtMan,   Maaa     Contract   awarded    by 


bany.  $17,391;  Harry  W.  Roberts  &  Co., 
Utlca.  $17,981;  R.  B.  Cooper,  Little  Falls, 
$28,883. 

Repair  Contract  784.  Oneida  County,  4.92 
miles:  Dana  W.  Robblns.  Inc..  New  York 
City.  $5,936;  Charles  E.  Haney.  Camillus. 
$6,132. 

Repair  Contract  801,  Oneida  County, 
24.82  miles:  Harry  W.  Roberts  &  Co., 
Utlca.  18.490;  Dana  W-  Robblns.  Inc.. 
New  York  City.  $8,974. 

Repair  Contract  644.  Ontario  County. 
S.68  miles:  Semper  Bros..  Watertown, 
$I6..'.SI:  Chambers  *  Barnes.  Rochester, 
$17  S2S:  Thomas  Orady.  Rochester.  $18,273; 


Public    Works    Dept.    to    Coleman    Broa..     n-ie"iEnK    Co     T'tira    118  444 
Peart  and  Margmil  StreeU.   Chelsea,  for     ""'*  *'"*    ''°  '  "^  *'""•  »"•<■'* 
wood  Heck  paving  in  Tremont  Street,  at 
|ti.TM. 


Repair    Contract    802.    Ontario    County. 

7.37     miles:     County     Const.     Co..     Troy, 

$4,358;    Sweeney    &    Boland,    Rochester, 

*Wlndaor    Lacka.    C«nn.— Contract    for     $4,524 


Repair    Contract    789.    Orange    County, 

37.71     miles:     Edward    Hartney.    Modena, 

$2,736:  Westchester-Dutchess  Cor.,  Mount 

Vernon.  $3,120. 

Repair  Contract  807,  Rensselaer  County, 

opanad   Joly    7    by    State   Highway    5.94    miles:    Gleason    &    Davitt,    Albany, 

a(   H  L«iieaatar  Street  for  repair     $30,931;      Olln      T.      Benedict.      PIttsfleld. 

Mass..     $31,644:     Huntoon     &     Ferguson, 

Hudson  Falls.  $31,663;  Belmar  Contr.  Co., 


eoostrocting  atdawalks  awarded  by  Bd 
Selectmen  to  OifTord  Conatr.  Co..  Jamaica. 
X.  T..  at  about  4*0.000. 

Albany.    N.    v.— PoOowtng    are    lowest 


of  UKhways  by  Suu  Aid 

Repair    Contract    792.    Albany    County, 
7.W    rollea:    W.    L.    Lawton.    Olens    FUla,     Inc..  Troy,  $31,766 
m.*tl;  OUn  T.  Benedict.  PIttsfleld,  Mass., 
mjM;  Da  QraS  *  Bogcboom.  Kingston, 
il».M«:  A.  J.  MaOoy.  Schenectady.  $».S6R. 

Bapair    Contraet    (06,    Albany    County, 
2.02  milea:  Belmar  Contr.  Cor..  Inc.  Troy, 


'^Batavla,  N.  V. — Contract  for  paving 
with  concrete  Washington.  Tracy.  Del- 
linger  and  Vernon  Avenues  and  Elm 
Street   awarded    by    Common    Council    to 


{10,616:     Huntoon    *     Ferguaon.     Hudson     Thomas  Holahan,   Rochester,  at   $63,156. 
ralla,  $10,603:  Jame*  AAdarson,  Menanda. 


no.tti:  M.  F.  Dollard.  Albany.  tlO,8U. 

Repair  Contract  TH,  Broome  County, 
OJl  mile;  Klagabnry  it  Ryan,  Blngham- 
ton.  UM*. 

Repair  Contract  741.  Caynn  County. 
O.U  mile*:  Samper  Bros.,  watertown, 
ltt.M7:    Brayar    Broa..    Auburn.    114,082; 


Elmlra,  N.  V. — Lowest  bid  opened  June 
24  for  paving  William  Street  Kubmltted  by 
Holleran  Bros..  EHmlra,  as  follows:  11,788 
yd.  Tuna  Valley-WIre  Cut  Lug.  $2.14;  10 
fin.  ft.  Medina  headers.  90  cts. ;  700  lln.  ft. 
reset  curb,  SO  cU.;  11.788  sq.  yd.  Elaatlte 
sandwich    expansion    Joints,    2   cts.;    total 


Antonio  Mondo.  Synueuse.  tl4,M*;  fhomaa     $Si.842.    Other  bids:  McGreevy,  McGulgan 


Crady,  Rocheatar.  tS4.77l. 


A     Baum    Conatr.    Co..     Elmlra,     126,375; 


Repair    Contract    7*1.    Cayuga    County.     Connors  A  Gallavan.  Elmlra.  $26,644 
11.(2  milea:  Dana  W.   Robblns.  Inc.,  New         Totals    of    bids    for    paving    W.    Water 
York.  $5^*21:  Pathflndar  Conatr.  Co..  Inc..     Street  opened  June  24.   3019  yd.   Coming 

repreaaed  block:  Holleran  Bros.,  Elmlra. 
111,047;  McOreevy,  McGulgan  &  Baum 
Constr.  Co.,  EHmira.  $10,477;  Connors  &. 
Oallavan.  EHmlra.  $11,316;  John  O.  Wes- 
Repair  Contract  7U,  Columbia  County,  ton.  Yonkers.  $11,240.  Louis  C.  Andrews, 
7.4S  milea;  William  Doyle.  BaogerUea.  City  ak. 
t>.ll6:  Thomas  H.  Karr,  Troy.  ».IM. 

Repair  Contract  787.   Columbia  County, 
r*l    milea:    Winiam    Dmrla.    Saiwartlea, 

5375. 


Ftoltoo,  MOM 

Repair  Contract  7tl,  COtombla  County. 
7.M  milea:  Henry  CUntoa.  Poughkeapala, 


I^AIIentown,   Pa. — Contracta  for  paving 

awarded  by  City  Council  as  followa  (price 

IMM:  Marks  Mcamey,  Hadsoa,  nr>76.  given  per  sq.  yd.):  Howard,  Seventeenth, 

Repair  Contract  7>4.  CblaBbla  County,     E.    Hamilton    and    Hanover    Streets    with 

7.Ct     mllas:     Wintam     Ooyto,     flaogertlea,     aaphalt.  to  Barber  Asphalt  Paving  Co.,  at 


%tMt:   Edward    Harte«y.   Modena.    $4,391. 
Repair  Contract  TWL   Delaware  County, 


$1.76;  Tenth  and  Jackson  Streeta  with 
amlealte.  to  Weaver  Contr.  Co..  at  $1.30; 
Chew,    Ninth    and    Linden    Streets    with 


T.tt   mllaa;    Ruddy-aaaadars   Conatr.    Co.,  

TtMj,    $14.6*0:    MeOraeTey.    McGulgan    A     bituminoua  macadam,  to  Geo.  H.  Harder, 
Baum,  nmlra.   tI6,41f ;   Rk^iard  Hopkins,     at  05  cts. 
Troy,  tl4,»44 

ReiMlr  Contract  4M,  Dulrheaa  County. 
1.14  mllee:  Henry  Clinton.  Poughkeepsle. 
W.ttt;  Thomas  J.  Martin.  Beacon.  $10,258; 
William  Doyle,  Savwartlea.  $10,870. 


'^^Philadelphia,   Pa.— Contracts  for  pav- 
ing awarded  hy  M.   L.  Cooke,  Dir.  Dept. 
\V\l».,    as    follows:       Eleventh.     Falrhlll, 
.vwartlea.  $10,870.  Media.     Seventh     Streeta,     Cobb's     Creek 

Repair  Contract  TM.  EMo  County,  t.lh-  I'arkway  attd  Lansdowne  Avenue,  at  $23.- 
mllea;  Ootd  Spring  Cobatr.  Co..  Buttalo.  $83.  and  for  Crefeld  St.,  wtih  bituminous, 
I16.971:  John  W.  Laodd.  Tonawaada,  at  $13,257,  to  Eastern  Paving  Co.,  1414 
tll.'lS.  **•    Penn    Srjoare. ;    Gross    and    Thompson 

Rarpalr  Contract  MS.  Franklin  and  St.  Streets,  with  asphalt,  to  Barber  Asphalt 
LawrcBoa  Coontlea,  12.7  mllce:  Harry  W.    Pi^iVlng  Co.,  Land  Title  Bldg.,  at  $19,189. 


AEIkton,  Md.— Contract  for  construct- 
ing roads  awarded  by  County  Comrs. 
(bids  opened  June  24)  as  follows:  Cecilton- 
Warwlck  Road.  3.77  miles,  to  Juaniata 
Paving  Co.,  at  $36,827;  Kowlandsville- 
Flve  Point  Road,  2.96  miles,  to  E.  Ward 
Brown.  Port  Deposit,  at  $28,277. 

Frederick,  Md.— Lowest  bid  received  by 
County  Comrs.  (H.  L.  Gaver,  Clk.)  (or 
State  Aid  Road  near  PetersvlUe  and 
Brunswick,  submitted  by  M.  J.  Grove 
Lime  Co.  of  Lime  Kiln,  at  $34,027. 

-^Drainage  Work— Westlake,  La.— Con- 
tract awarded  .Iiilv  7  by  Sulphur  Drainage 
Dlst.  (W.  H.  Manngan,  Pres.)  for  15  miles 
open  ditches  to  Gray  &  Webster  of  Vin- 
ton. La.,  at  $17,500.  F.  Shutts  &  Son, 
Engrs..  Lake  Charles. 

-A^Carllsle,  Ky. — Contract  awarded  June 
29  bv  Count v  Comrs.  (J.  F.  Sugg.  Clk.) 
for  reconstruction  of  about  16  miles  of 
turnpike  In  Nicholas  County  to  Brent 
Haggar'd  of  Winchester  and  Chandler  & 
Son,   Versailles. 

-^Canton,  Ohio. — Contract  for  paving 
portion  Harrlsburg  Rd.  (bids  opened  June 
23  bv  Bd.  Pub.  Service)  awarded  to  F.  A. 
Downs  Constr.  Co.,  Canton,  at  $25,306.  for 
Metropolitan  wire  cut  lug  brick  with 
grout  All.  asbestos  protected  Metal  Com- 
pany's expansion  strip.  Ohio  quarries 
Berea  stone  curb  and  concrete  sidewalks. 

Contracts  for  paving  awarded  by  Bd. 
Control  as  follows:  Dueber  Avenue. 
S.  W.,  with  asphalt  to  Cleveland  Trinidad 
Paving  Co..  Cleveland,  Ohio,  at  $49,797, 
and  Fifth  Street,  N.  E.,  to  Peter  Chris- 
tensen.  Canton,  at  $28,015. 

CIrclevllle,  Ohio. — Three  lowest  bids 
opened  June  24  for  paving  Scioto  Street 
with  Hocking  block,  cement  fill:  Relchel- 
derfer  Bros..  CIrclevllle.  $14,233:  Harpster 
*  Stew-Trt.  Bremen.  S14.646;  Strodbeck 
Bros.,   Mlddletown,   $15,286. 

'i^Cleveland,  Ohio. — Contract  awarded 
by  Bd.  Control  to  Cleveland  Trinidad 
Paving  Co.  for  grading,  draining  and  pav- 
ing E.  Seventy-second  Street,  from  St. 
Clair  Avenue  northeast  to  N.  Y.  Central 
R.R.  at  $16,500. 

♦  Dayton.  Ohio. — Contract  for  con- 
structing approach  to  Stewart  Street 
Canal  bridge  awarded  to  Geiger  &  Finke. 
at  about  $5500. 

♦Grand  Vlev*  Heights,  Franklin  County, 
Ohio. — Contract  for  grading,  macadamiz- 
ing, etc.,  Wyandotte,  Lane  and  Lincoln 
Hoads  awarded  to  W.  M.  Graham,  Hart- 
man  Bldg.,  Columbus,  at  $25,798.  D.  B. 
Sullivan  &  Son,  Columbus,  also  bid  for 
the  work  $27,383.  Thomas  G.  Constable, 
Village  Clk, 

♦Ohio, — Contracts  for  state  highways 
awarded  by  State  Highway  Comn.,  Co- 
lumbus, on  June  29,  as  follows: 

Sandusky  County,  Sandusky-Clyde 
Road,  Townscnd  Township,  concrete,  1.2 
miles.  Earl  Walters,  Sandusky,  $15,490. 

Medina  County,  Cleveland-Wooster 
Road,  Medina  Township,  macadam,  1.8 
miles,  Kennedy-Warner  Co.,  Medina,  $13,- 
152. 

Lake  County,  Palnesville-Warren  Road. 
Concord  Township,  macadam,  2  miles. 
Public  Constr.  Co.,  Elyrla,  $14,802. 

Union  County,  Marysville-Marlon  Road, 
Paris  Township,  macadam,  1.3  miles,  Syl- 
vester Maughman,   Marysville,   $10,642. 

Franklin  County,  Columbus-Newark 
Road,  Marion  and  Jefferson  Township, 
8.6  miles,  bituminous  macadam.  Graham 
&  Kinnear,  Columbus,  $60,128;  or  alter- 
native of  Lignin  li<|uor  macadam,  Graham 
&   Kinnear,  Columbus.  $63,341 

Columbus  -  Marysville  Road,  Perry 
Township,  macadam,  3.3  miles,  Graham 
&  Kinnear,  $29,635. 

Licking  County,  Summit  Station  exten- 
sion; Lima  Township,  macadam  V4  mile, 
J.  C.  Imboden,  Logan,  $3,375. 

Licking  County,  Columbus-Newark 
Road,  Lima  Township,  macadam,  1  mile, 
E.  C.  Radebaugh,  Logan,  $6,566. 

Lucas  County,  Toledo-Wauseon  Road, 
Swanton  Township,  macadam,  4.7  miles, 
The  Public  Contr.   Co.,  Elyria,  $17,374. 

Muskingum  County,  ZanesviUe-McCon- 
nelsvllle  Road,  Wayne  Township,  brick,  6 
miles.  Ward,  Patrick  &  Co.,  Wheeling, 
W.   Va.,  $9,927. 

♦Toledo,  Ohio. — Contract  awarded  by 
County  Comra.  June  29  as  follows:  To 
Doan  &.  Langenderfer.  Toledo,  to  grade. 
drain  and  surface  with  a  waterbound 
macadam  or  a  bituminous  binder,  Road 
63.  about  Vi  mile,  and  to  Phil  Garrlgan  & 
Son  , Toledo,  for  paving  with  bituminous 
binder.  Road  64,  about  3.35  miles,  both  In 
Monclova  Township. 

Contracts  for  paving  a^yarded  by  Bd. 
Control  as  follows:  Summit  Avenue,  to 
H.  P.  Strelcher  &  Co.,  Toledo,  at  $15,601, 
and  Main  and  Monroe  Streets,  to  Russell 
&  Jennison  Co.,  313  Huron  Street,  at 
$36,641. 

♦Utlca,  Ohio,— Contract  for  paving  Mill, 
Spring,  Church  and  Mechanic  Streets  with 
brick  awarded  by  City  Council  to  Hender- 
son &  Co.,  Coshocton,  at  $32,336. 

♦Zanesvllle,  Ohio.— Contract  for  paving 
South  River  Road  awarded  by  State 
Highway  Comn.,  Columbus,  to  Ward, 
Patrick  &  Co.,  Wheeling,  W.  Va..  at 
$9927. 

♦Peoria.  III.— Contract  awarded  by  Bd. 
Local  Improv.  for  paving  Fisher  Street 
with  brick  to  John  McAllTstcr,  Peoria,  at 

?.""*5}-,  or?'^".^  *''<'»=  A.  D.  Thompson 
Co..  $17,250;  ('has.  T.  McElwee,  $17,589; 
Canterbury  Bros.,  $17,762;  D.  A  Myers, 
$18,630.     (Bidders  all  of  Piorla.)       "'*"' 


♦Sheboygan,  Wis. — Following  are  4 
lowest  bids  opened  .luly  2  for  grading, 
paving  with  vltr.  brick.  Including  con- 
crete curb,  sidewalk,  etc..  on  S.  Four- 
teenth Street:  John  Braun,  Sheboygan, 
$30,260  (awarded  contract);  Murphy 
Constr.  Co.,  Manitowoc,  $30,147;  Pestlen 
&  Naumann.  Sheboypan,  $32,505;  Blrdsall 
&  Orifflth  Constr.  Co.,  Racine,  $33,012. 
C.  W.  Boley,  City  Engr. 

Davenport,  Iowa. — McCarthy  Improv. 
Co.,  submitted  lowest  bid  July  6.  for  pav. 
Ing  Forest  Koad  and  Muller  Ave.  with 
asphaltio  concrete;  8250  sq.  yds.  at  $1.60 
and  $1.63  per  sq.  yd.,  and  16th  St.  with 
sheet  asphalt;  2160  sq.  yds.  $1.89  per  sq. 
yd.;  curb  and  gutter,  62  cts.  per  lln.  ft. 
excav..  40  cts.  per  cu.  yd.  J.  W.  Crow- 
ley. Chmn.  Bd.  Pub.  Wks. 

♦West  Minneapolis.  Minn.  —  Contract 
awarded  by  Village  Trus.  to  L.  Lund- 
quist  ot  Hopkins  for  constructiner  cement 
or  concrete  sidewalks  for  ensuing  year  at 
58  cts.  per  sq.  yd.;  27  cts.  per  lin.  ft.  for 
curb  (bids  opened  July  6).  E.  A.  Close, 
Village  Recorder. 

♦  Fargo.  N.  D. — Contract  for  paving 
Fourth  Street  with  bitulithic  aw>rded  by 
Cltv  Comrs.  to  S.  Birch  &  Son.  Fargo,  at 
$26,123. 

♦  Levee  —  Redfork,  Ark. — Contract  for 
levee  work,  about  354,000  cu.  yd.,  reported 
awarded  to  Denison  &  Rogers  of  Mem- 
phis, at  l.'i.TS  cts.  per  cu.  yd. 

♦Pine  Bluff,  Ark. — Contract  for  oon- 
■ftriicting  22  miles  gravel  road  from  Pine 
Bluff  south  to  Lincoln  County  line 
awarded  hv  Comrs.  Rd.  Dlst.  No.  7  to 
Henslee  &  Perdue  Co.,  Pine  Bluff,  at 
$90,000. 

*McAle8ter,  Okla. — Contract  for  paving 
Third  Street  awarded  by  City  Couiell  to 
John   W.  Rook,  McAIester,  at  $12,032. 

♦Seattle,  Wash. — Contract  awarded  to 
Booker  Kiehle  &  Whipple  for  paving 
Woodinville-nuvall  Road  (bids  opened 
by  Co.  Comrs.  June  211  as  follows:  41.13 
acres  clearing,  $90:  12.38  acres  grubbing, 
$125;  84,S06  ou.  yd.  excav..  common.  In- 
cluding 400  ft.  free  haul.  25  cts.;  .=iOO  cu. 
yd.  excav..  solid  rock,  75  cts.;  4252  cu. 
yd.  loose  rock,  40  cts.;  10,318  cu.  yd.  bor- 
row common.  Including  400  ft.  free  haul, 
30  cts.;  77,060  cu.  yd.  overhaul  on  any 
of  above  I'/i  cts.;  58  cu.  yd.  rip  rap  hand 
placed  $3;  259.91  cu.  yds.  concrete  1:2:4 
mix,  $11.50-  13,908  lb.  reinforcing  bars,  5 
cts.;  2100  sq.  ft.  cedar  log  bulkhead.  25 
cts.;  1200  sq.  ft.  cedar  tie  and  anfhor 
logs,  15  cts.;  200  lin.  ft.  6-ln.  porous  tile 
drain,  25  cts.;  425  lln.  ft.  8-in.  vitr.  tile 
pipe  ,  2nd  grade,  50  cts.:  2208  lin.  ft. 
12-ln..  85  cts.;  117  lin.  ft.  18-in.,  $1.75;  66 
lln  ft  24-in.,  $3;  removing  old  puncheon 
bridge  (lump  sum),  $200;  510  ft.  embank- 
ment rail.  25  cts.;  12.705  cu.  yd.  crushed 
rock,  $2.50:  12.705  cu.  yd.  screening  gravel, 
20  cts.;  266,074  cu.  yd.  overhaul  gravel, 
1V4  cts.;  total,   $45,275. 

♦Taeoma.  Wash.— Contract  for  con- 
structiner 31  hlocks  cement  sidewalks  in 
North  F,nd  awarded  by  City  Council  to 
Krickson  &  Anderson,  Taeoma,  at  $13,879. 

♦Contract  for  constructing  cement 
sidewalks  in  N.  Thirty-seventh.  Thirty- 
eighth.  Thirty-ninth.  Mason  and  other 
streets  aw.arded  by  Bd.  Pub.  Wks.  to  S. 
R.    Gray,    Taeoma,    at    $9695. 

Linnton,  Ore. — Following  are  lowest  bids 
opened  by  Citv  Council  for  constructing  2 
sections  of  Hillside  Boulevard — (al  in- 
cludes 28.000  cu.  yd.  excav.  10,000  yd. 
hard  rock,  etc.:  (b)  includes  14,000  yd. 
exc.iv.,  etc.:  Standifer-Clarkson  Co..  Port- 
land at  $14,709  for  (a)  and  Eliott  Contr. 
Co.,   Portland,   (b)   $7,177. 

♦Oregon  City,  Ore. — Contract  for  pav- 
ing Main  St.  with  asphaltlc  concrete 
awarded  by  City  Council  to  Worswick 
Paving  Co.,  Astoria,  at  $14,184. 

California. — Bids  opened  July  6  by  Stata 
Highway,  Comn.,  Sacramento,  for  stata 
road  work  as  follows: 

Tehama  County,  Dlv.  2.  Route  3,  Sec- 
tion C— Lowest  bidder,  James  Fitzpatrick, 
Sacramento,  as  follows:  83,400  cu.  yd. 
excav.,  without  classification,  45  cts.; 
2268  lin  ft.  12-in.  corrugated  iron  pipe,  45 
cts.:  670  lin.  ft.  18-ln..  55  cts.;  288  lln.  ft. 
24-ln.,  70  cts.;  700  cu.  yd.  cement  con- 
crete, Class  "B"  (culverts  and  slope  pav- 
ing) $11;  120  cu.  yd.  cement  concrete. 
Class  "C"  (retaining  walls).  $9;  236  monu- 
ments, to  haul  and  set,  each  $1;  total 
Si48.136.  Next  3  lowest  bids:  F.  Rolandl, 
San  Francisco.  $48,773;  H.  H.  Harlan  & 
C.  M  Harlan  of  Williams.  $49,214;  G.  W. 
Conners,  Eureka,  $52,117.  Engineer  s 
estimate.  $54,093.  ^     „ 

Tulare  County,  Dlv.  6,  Route  10,  Section 
A— Lowest  bidder.  White  &  Gaskill,  Long 
Beach,  as  follows:  2970  cu.  yd.  excav. 
(ordinary).  55  cts.;  2220  cu.  yd.  excav 
(borrow),  55  cts.:  210  lin.  ft.  corrugated 
iron  pipe,  12  In.,  65  cts.;  174  lin.  ft.  IS-ln., 
75  cts.;  11  cu.  yd.  cement  concrete.  Class 
"B,"  $14;  3840  cu.  yd.  cement  concrete. 
Class  "B"  (pavement),  $3;  16  monuments, 
to  haul  and  set,  ea.  $1;  total  $14,812. 
Next  3  lowest  bids:  John  P.  Marsh. 
Bakersfield,  $15,270;  Highway  Paving  & 
Constr.  Co.,  San  FrancLsco.  $17,439;  Shat- 
tuck  &  Nlmmo  Warehouse  Co..  Bakers- 
field,  $17,522.  Engineer's  estimate, 
$17,934. 

Tulare  County,  Dlv.  6.  Routes  4  and  10, 

Sections  D  and  B— Lowest  bidder.  White 

&  Gaskill     Long  Beach,  as  follows:   14,350 

cu.  yd.  excav.   (ordinary),  45  cts.:  2000  cu. 

yd.    excav.    (borrow),    50   cts.;    210   lln.   ft. 
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12-in.  corrugated  iron  pipe,  65  cts. ;  130 
lin.  ft.  18-in.,  75  cts.;  195  lin.  ft.  24-in.,  So 
cts.:  248  cu.  yd.  cement  concrete,  Class 
"B"  (culverts  and  monuments).  Jl-1;  6350 
cu  yd.  cement  concrete,  Class  "B,"  $2.85; 
1500  lin.  ft.  guard  rail,  60  cts.;  51  monu- 
ments, to  haul  and  set,  each  $1;  total 
$30,378.  Next  3  lowest  bids:  John  D. 
Marsh.  Bakersfleld,  $30,408;  Shattuck  & 
Nimmo  Warehouse  Co.,  Bakersfleld,  $32,- 
460:  Highway  Paving  &  Constr.  Co.,  San 
Francisco,  $33,451.  Engineer's  estimate, 
$35,063. 

♦Contra  Costa  County,  Div.  4,  Route  14, 
Section  B — Lowest  bidder.  Urban  Constr. 
Co.,  San  Francisco,  as  follows:  65,000  cu. 
yd.  excav.,  without  classification,  36  cts.; 
640  lin.  ft.  corrugated  iron  pipe,  12  in., 
40  cts.;  680  lin.  ft.  15-in..  50  cts.;  470  lin. 
ft.  18-in.,  50  cts.;  92  lin.  ft.  21-in..  60  cts.; 
370  lin.  ft.  24-in.,  70  cts.;  72  lin.  ft.  30-in., 
$1;  555  cu.  yd.  cement  concrete.  Class 
"B  "  $9;  147  monuments,  to  haul  and  set, 
each  $1.50;  total  $29,833.  Next  3  lowest 
bids:  Bates,  Borland  &  Ayer,  Oakland, 
$33,622  (awarded  contract);  Richard  R. 
Rothwell,  Los  Angeles.  $34,054;  Fairbanks 
&  Baechtel.  Willits.  $34,190.  Engineer's 
estimate.  $46,845. 

*Glenn  County,  Div.  3.  Route  7,  Section 
B^Successful  bidder.  Taylor  &  Berliner, 
Los  Angeles,  as  follows:  14,700  cu.  yd. 
excav.,  without  classitication.  60  cts.;  300 
lin.  ft.  corrugated  iron  pipe,  12  in.,  $1;  210 
lin.  ft.  18-in.,  $1.50:  120  lin.  ft.  24-in..  $2:  176 
cu.  yd.  cement  concrete,  Class  "B"  (cul- 
verts and  monuments),  $10;  9190  cu.  yd. 
cement  concrete.  Class  "B,"  $2.40:  440  lin. 
ft.  guard  rail,  60  cts.;  62  monuments,  to 
haul  and  set.  each  $1;  total  $33,817.  Next 
3  lowest  bids:  H.  G.  Vaughn  Constr.  Co., 
San  Francisco.  $35,209:  Marin  Rock  Co., 
San  Anselmo.  $37,204:  L.  F.  Gerdetz.  San 
Francisco,  $37,327.  Engineer's  estimate, 
$42,665. 

♦  Fullerton,  Cal. — Contract  for  paving 
Bread  Road  with  asphaltic  concrete 
awarded  by  city  to  O.  &  C.  Construction 
Co.,  La  Habra,  at  about  $36,000. 

-^Los  Angeles,  Cal. — Contract  for  90.- 
697  sq.  ft.  Warrenite  paving  awarded  bv 
city  to  Fairchild-Gilmore  Wilton  Co..  396 
Pacific    Electric   Building,    at   $26,047. 

Lowest  bid  opened  by  city  for  4'4  miles 
oil  macadam  pavement  in  Rd.  Dist  45 
submitted  bv  Rogers  Bros.  Co.,  350  Mer- 
rick Street,  at  $36,800. 

-ASan  Olego,  Cal. — Contract  for  paving 
Broadway  with  asphalt  awarded  by 
Atchison,  Topeka  &  Santa  F6  R.R.  Co.  to 
Fairchild,  Gilmore,  Wilton  Co.,  Ix)s 
Angeles. 

♦San  Francisco,  Cal. — Contract  for  pav- 
ing Arguello  Boulevard  awarded  by  Bd. 
Wks.  to  Federal  Constr.  Co.,  San  Fran- 
cisco,  at  $12,198. 

•Salt  Lake  City,  Utah. — Contract  for 
paving  Fourth  West  Street  with  asphalt 
awarded  by  City  Comn.  to  G.  A.  Heman, 
Salt  Lake  City,  at  $9,618. 

•Contracts  for  paving  "B"  Street  with 
bitulithic  and  Sixth  E.  Street  with  rock 
asphalt  awarded  by  City  Comn.  to  .T.  W. 
Mellen,  Salt  Lake  City,  at  $23,371  and 
$37,796,  respectively. 

•Sandpoint,  Idaho. — Contract  for  pav- 
ing (bids  ooencd  June  15)  awarded  by 
City  Council  to  Spokane  Bitu-Mass  Co., 
Spokane,  at  $1.17  per  sq.  yd.,  or  total  of 
$25,692. 

•Edmonton,  Alta. — Contract  for  paving 
on  Hudson  Bay  Reserve  awarded  to 
Crown  Paving  Co.,  Calgary,  at  $125,000. 
Cost  to  be  shared  by  city  and  Hudson 
Bay  Co. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


HYDRAULIC  CONSTRUC- 
TION   AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Far  Rockaway,  N.  Y. — EJ.  of  Estimate 
of  New  York  has  set  aside  $100,000  to  be 
used  for  erection  of  garbage  disposal 
plant  for  Rockaway  Section,  known  as 
the  Fifth  Ward  of  borough  of  CJueens. 

Pittsburgh,  Pa.  —  Council  considering 
construction  of  a  municipal  garbage  and 
rubbish  disposal  plant.  Robert  Swan, 
Dlr.  Dept.  Pub.  Wks. 

BIDS     DESIRED. 

Albany,  N,  Y.— July  19  by  Bd.  Contract 
and  Supply  (Isidore  Waehsman,  Secy.) 
for  the  collection,  removal  and  disposal 
of  garbage  during  the  period  of  one  year, 
beginning  Sept.  1.  1915,  all  that  section  of 
city  bounded  on  the  south  by  Gansevoort 
Street,  on  the  east  by  the  river  and  on 
the  north  by  the  north  city  line  and  on 
the  west  liy  the  east  line  of  N.  Pearl 
Street  from  State  to  Tivoli  Streets,  the 
Shaker  Road  and  Rensselaer  Avenue. 

New  York,  N,  Y.— Until  July  20  by  J. 
T.  Fetherston,  Street  Cleaning  Comr.,  for 
right  to  test,  manufacture,  construct,  use 
and  operate  for  period  of  one  year  patent- 
ed refuse  receptacles  and  loading  devices 
for  dustless  and  odorless  collection  of 
ashes,  garbage  and  street  sweepings,  for 
the  acquisition  of  such  patent  rights  in 
and  for  the  City  of  New  York  and  for 
exclusive  use  of  such  refuse  receptacles 
and   loading  devices  for  said  city. 


PROPOSED     WORK. 

Pier — Chester,  Pa. — City  Council  re- 
ported to  have  approved  plans  of  Phila- 
delphia Suburban  Gas  &  Electric  Co.  for 
erection  of  recreation  pier  at  foot  of 
Norris  Street,  double  deck,  20  x  30  ft. 

River  improvement — Philadelphia,  Pa. 
— Council  has  passed  ordinance  for  an  al- 
lotment of  $75,000  state  funds  for  deep- 
ening and  widening  ship  channel  between 
lower  end  of  Cramps  shipyard  and  Port 
Richmond  export  pier,  south  of  Allegheny 
Avenue,  and  $67,000  for  constructing  plan 
of  bulkheading  Schuylkill  River. 

Ditch  —  Wooster,  Ohio.  —  Comrs.  of 
Wayne  and  Summit  Counties  reported  to 
have  decided  to  construct  Chippewa  ditch, 
about  12  miles  in  length;  estimated  cost 
$49,000. 

Drainage — Grand  VIevw,  Wis.  —  White 
River  Drainage  Dist.  reported  organized 
by  Adolph  Habelt,  Grand  View,  Frank 
Lemoreux  of  Ashland,  and  others,  to  drain 
20,000  acres  of.  swamp  land  in  vicinity  of 
Grand  view. 

Canal  —  Gering,  Neb.  —  Specifications 
being  prepared  for  first  section  of  south 
side  canal  in  Scott  Bluff  County  on  south 
side  of  North  Platte  River.  Work  in- 
cludes 2  tunnels  and  3,000,000  yd.  dirt  and 
rock  excavation. 

Drainage  —  Victoria,  Tex.  —  Citizens 
voted  to  issue  $190,500  bonds  for  con- 
struction of  Victoria  County  Drainage 
Dist.  3. 

Sumas,  Wash. — County  Comrs.  at  Bel- 
lingham  reported  to  have  authorized 
construction  of  Deem  Drainage  Ditch,  in 
Drainage  Dist.  No.  9.  near  this  city,  to 
be  4  miles  long,   draining  1000  acres. 

Irrigation  —  Umatilla,  Ore.  —  Western 
Land  &  Irrigation  Co.  reported  granted 
permit  to  store  14.000  acre-feet  of  water 
for  irrigating  15.000  acres  of  land  Re- 
tiorted  about  $370,000  will  be  spent  for  the 
improvement. 

Iprlqatlon — Anderson,  Cal. — Citizens  re- 
ported to  have  voted  $480,000  bonds  to 
build  irrigation  system  in  Anderson-Cot- 
tonwood   irrigation    district. 

Irrigation — Madera.  Cal. — Madera  Irri- 
gation Dist.  renorted  to  have  apnointed  a 
committee,  with  C.  D.  Petty  as  Chairman, 
to  secure  plans,  estimates,  etc..  and  re- 
port on  feasibility  of  irrigation  district. 

Tunnel — Oakdale.  Cal. — Plans  reported 
being  prepared  by  Oakdale  Irrigation 
Dist.  for  an  8000-ft.  tunnel  through  Cape 
Horn  to  water  north  side  of  irrigation  dis- 
trict. 

BIDS    DESIRED, 

Dredaino — Portland,  Me. — Until  Aug.  16 
by  V.  S.  Engineer.  Portland,  for  dredging 
in  St.  Croix  River.  Maine,  advertised  in 
Engineering  Record. 

Cylinder     Gates — Washington,     D.     C. — 

Until  July  28  by  TT.  S.  Reclamation  Serv- 
ice, Wastiington.  D.  C.  (Morris  Bien.  Act- 
ing Dir  ).  for  furnishing  2  c.-i.  cylinder 
gates  of  12-in.  diameter  for  service  under 
100-ft.  head  for  Keechelus  Reservoir.  Ya- 
kima Project.  Wash.,  and  a  dun'icate  set 
for  Sherburne  Reservoir,  Milk  River  Pro- 
ject,  Mont. 

Stone    for   Jetties — New    Orleans,    La. — 

TTntil  July  21  at  U.  S.  Engr.  office,  New 
Orleans,  for  furnishing  and  placing  on  the 
ietties  at  Southwest  Pass.  Mississippi 
Tiiver,   about   12.000  tons  of  stone. 

Breakwater — Lorain.  Ohio. — I'ntil  July 
30  by  V.  S.  Engineer  Office,  Cleveland, 
for  repairing  rubble  mound  breakwater  at 
Lorain  Harbor.  Ohio,  advertised  In  En- 
gineering Record. 

Dredging — Indianapolis.  Ind, — Reported 
desired  until  July  16  by  Bd.  Park  (iomrs., 
for  dredging  the  lagoon  in  Garfield  Park; 
also  that  portion  of  Pleasant  Run  between 
Shelby  and  Raymond,  and  that  portion  of 
Bean  Creek  lying  within  Garfield  Park. 

Dredge  Work — Austin,  Minn. — Until 
July  21  by  O.  F.  Weissgerber.  City  Engr., 
for  dredge  work  in  Horace  Austin  State 
Park,  advertised  in  Engineering  Record. 
About  72,432  cu.  yd.  excav. 

Ditch— Marshall.  Minn.— Until  July  2J 
by  E.  .S.  Shepard,  Co,  Aud.,  for  con- 
structing Ditch  Nos.  13.  15  and  16.  Cost 
$21,928.   $7,585  and  $53,345  respectively. 

Ditch— aiayton.  Minn.— Until  July  27 
by  E.  V.  O'Brien,  Co.  Aud.,  for  furnish- 
ing material  and  constructing  ditches  as 
follows:  Ditch  No.  9.  total  length,  28.285 
ft.:  cost.  $9,015.  Ditch  No.  ■  9A.  total 
length.  43,800  ft.;  cost.  $12,250.  Ditch  No. 
45..  total  length,  16.000  ft.:  cost  $4,360. 
Ditch  No.  5,  total  length,  23,835  ft.;  cost, 
$8,563. 

Irrigation  Work  —  Saco,  Mont. — Until 
Aug.  13  by  I'.  .S.  Reclam.ation  Service, 
Malta,  for  about  355.000  cu.  yd.  canal 
excav.,  advertised  in  Engineering  Record. 
Work  located  from  3  to  10  miles  from  Saco 
on  Great  Northern  Ry. 


Dredging — Kansas  City,  Mo. — Until  July 
20  by  Edw.  F.  Webster,  Acting  Secy.  Bd. 
Pub.  Wl<s.,  for  grading  and  dredging  Tur- 
key Creek,  about  3000  ft.  long,  near  Rose- 
dale. 

Wharf,  Etc. — Houston,  Tex.— Until  July 
23  for  wharf,  cotton  sheds  and  100,000  cu. 
yd.  dry  excavation  for  same.  Estimated 
cost,  $150,000.    E.  E.  Sands,  City  Engr. 

North  Yakima,  Wash.— Until  July  31, 
by  J.  O.  Greenway,  Drainage  Engr., 
Sunnyside,  for  constructing  4.6  miles  of 
open  ditch,  excav.  126,520  cu.  yd.,  and  2.8 
miles  of  closed  ditch  in  Dist.  No.  25. 

Drains— North  Yakima,  Wash. — Report- 
ed desired  until  July  31  by  Charles  E. 
Barrett,  Co.,  Aud.,  for  constructing  sys- 
tem of  open  and  closed  drains  in  Drain- 
age Improv.  Dist.  25.  Work  will  consist 
of  about  4.6  miles  open  ditch,  excav.  126,- 
520  cu.  yds.,  furnish  and  lay  pipe  and 
backfill  about  2.8  miles  closed  drain,  etc. 

Pier — Redondo,  Cal. — Reported  desired 
until  July  26  by  City  Trustees,  for  con- 
structing reinforced  concrete  pleasure  pier 
for  which  bonds  in  the  sum  of  $121,000 
have  been  voted. 

Structural  Steel  for  Wharf — Panama. — 
Until  July  23  by  Major  F.  C.  Boggs,  Corps 
Engrs.  U.  S.  A.,  General  Purchasing  Offi- 
cer, Panama  Canal,  Washington,  D.  C, 
for  Cir.  948 — Furnishing  or  furnishing  and 
erecting  structural  steel  and  accessory 
parts  for  the  decking  of  the  reloader 
wharf  at  Balboa. 

.PRICES     AND     LETTINGS. 
icindioates  award  oi  contract. 

•Dredging — New  York,  N.  Y. — Contract 
awarded  P.  Sanford  Ross,  Jersey  City, 
N.  J.,  for  dredging  Newton  Creek,  at  $94.- 
937  (bids  opened  June  28).  Unit  prices  in 
Engineering  Record  of  July  10. 

•  Breakwater — Oswego,  N.  Y, — Contract 
for  constructing  concrete  superstructure 
on  outer  breakwater  at  Oswego  Harbor 
awarded  H.  S.  Kerbaugh.  Inc.,  Buffalo,  at 
$78,606  (bids  opened  June  23).  Unit 
prices  in  Engineering  Record  of  July  3. 

•Dredging — Philadelphia,  Pa. — Contract 
for  dredging  Delaware  River,  opposite 
Port  Richmond  coal  piers,  Philadelphia 
Harbor,  awarded  to  Maryland  Dredging 
&  Contr.  Co.,  Baltimore.  Md..  at  24,9 
cents  per  cu.  yd.  Total  $199,200.  (Bids 
opened  June  21). 

Riprap  —  Philadelphia.  Pa. — Following 
bids  opened  July  8  by  Col.  Georg=  A.  Zinn. 
Corps  Engrs..  IT.  S.  A.,  for  furnishing  and 
placing  approximateiv  12.000  tons  of  rip- 
rap along  channel  face  of  the  bulkhead 
inclosing  end  of  Artificial  Island  in  the 
Delaware  River  at  point  about  48  miles 
below  Philadelphia:  Coast  &  Lake  Contr. 
Cor..  41  Broad  Street.  New  York.  $1.39 
(recommended  for  award) ;  Ellis  D. 
Thompson,  1505  Arch  Street,  Philadel- 
phia, $1.89,  and  C.  R.  Simpson,  170  Broad- 
way, New  York,  $1.72;  Edwin  S.  Sickles, 
New  Baltimore,   N.  Y.,   $2.18. 

Wharf — Cape  Fear,  N.  C. — Following 
bids  opened  by  Superv.  Archt.,  Treas. 
Dept  ,  Washington.  D.  C,  for  construct- 
ing wharf,  mooring  piers,  etc.,  at  U.  S. 
Quarantine  Station,  Cape  Fear;  G.  E. 
Tilt  &  Co.,  New  York,  $24,732;  Simons- 
Mayrant  Co.,  Charleston,  S.  C,  $25,788; 
A.  J.  Robbins,  Southport,  N.  C,  $24,271; 
Diamond  Steamboat  &  Wrecking  Co., 
Wilmington,  N.   C,  $24,272. 

•  Bank  Protection — Augusta,  Ga. — Con- 
tract awarded  Simons-Mayrant  Co., 
Charleston.  S.  C,  for  repairs  to  bank  pro- 
tection of  Savannah  River  at  Augusta,  for 
$17,275  (bids  opened  June  21). 

•  Drainage  Ditches — Bartow,  Fla. — Con- 
tract awarded  July  1  by  Peace  Creek 
Drainage  Dist.,  77  Main  Street,  for  con- 
structing 142  miles  of  drainage  ditches, 
approximately  2,432,743  cu.  yd.  excav.,  to 
A.  V,  Wills  &  Sons,  Pittsfield,  III.,  at  8.5 
cts.  per  cu.  yd.  C.  G.  Elliott.  Engr.,  Mc- 
Lachlen  Building,  Washington,  D.  C. 

•  Ditch — Lexington,  Tenn. — Contract  re- 
ported awarded  by  Beech  River  Drainage 
Dist.  Board  to  Tupelo  Dredging  Co., 
Tupelo,  Miss.,  for  digging  canal  along 
Beech  River  at  6.47  cts.  per  cu.  yd.; 
total  cost  about  $20,000. 

•  Excavation  and  Lock  Work — Sault  Ste. 
Marie,  Mich. — Contract  awarded  Great 
Lakes  Dredge  &  Dock  Co.,  Chicago,  for 
excavation  of  earth  and  rock  at  U  S. 
power  plant.  Tail  Race,  St.  Mary's  River 
Mich.,  at  $129,700  (bids  opened  June  15).    ' 


•Contract  awarded  Penn  Bridge  Co.. 
Beaver  Falls,  Pa.,  to  furnish  and  deliver 
at  Sault  Ste.  Marie  about  325  tons  steel 
for  fourth  lock,  at  $26,264. 

•Ditch— Three  Lakes,  Wis.— Contract 
for  constructing  about  11  miles  open 
ditches  (bids  opened  June  25)  awarded 
to  Schultz  &  Blecy,   of  Clarion,  Iowa. 

•Drainage — Logan,  Iowa. — Contract  re- 
ported awarded  by  County  Comrs.  tor 
constructing  the  Annis  drainage  system 
as  follows:  Section  1,  to  C.  E.  Delzy, 
Nevada,  Iowa,  at  $3,624;  Sections  2,  3  and 
4,  to  V.  Petersen,  Des  Moines,  at  $38,011. 

•Ditch — Buffalo,  Minn. — Contract  for 
constructing  County  Ditch  No.  24  (bids 
opened  June  28)  awarded  to  Ewing  & 
Brochenbrough,   Chicago,   III.,   at   $8886. 

•Irrigation — Orovllle,  Wash. — Contract 
awarded  to  A.  Guthrie  &  Co..  St.  Paul, 
Minn.,  for  an  irrigation  system  near  Oro- 
vllle, at  $600,000. 

Pier — Venice,  Cal. — Lowest  bid  sub- 
mitted by  Mesmer  &  Rice,  Marsh-Strong 
Bldg.,  Los  Angeles,  for  completing  Center 
Street  pier,  at  $8149. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

BInghamton,      N.      Y. — Binghamton     St. 
Ry.  Co.  is  to  extend  line  to  north  village 
-  line  of  Port  Dickinson. 

Syracuse,  N.  Y,— New  York  State  Rye. 
Co.  plans  to  spend  about  $200,000  for 
trackage  improvements. 

Allentown,  Pa. — It  is  reported  that 
work  will  begin  in  fall  by  Lehigh  Valley 
Transit  Co.  on  new  route  through  Center 
Valley. 

Scrahton,  Pa. — Scranton  &  BInghamton 
R.  R.  Co.  plans  to  construct  an  extension 
of  lines  from  Foster  to  Brooklyn,  distance 
5  miles. 

Petersburg,  Va. — Petersburg  &  James 
River  Ry.  Co.  is  about  to  begin  work  on 
constructing  railway  from  Petersburg  to 
City  Point.  The  road  will  require  about 
9'A  miles  single  track.  J.  Walter  Long, 
110  Bellingbrook  Street,  Petersburg,  Pres. 

Glenvllle,  Ga.— East  Georgia  Ry.  Co. 
chartered  to  construct  an  electric  or 
steam  railroad,  from  Glenvllle  north  via 
Hagan  to  Adabelle,  about  30  miles.  Cap- 
ital. $212,000.  Headquarters,  Savannah. 
H.  P.  Talmage  and  C.  J.  Baldwin  among 
incorporators. 

Pocatello,  Idaho. — Plans  are  being  con- 
sidered to  build  an  electric  railway  from 
Arbon  to  Pocatello.  George  Williams, 
Pocatello.  is  interested. 

Moncton,  N.  B.— Moncton  Tramway, 
Electric  &  Gas  Co..  Ltd.,  plans  to  con- 
struct an  extension  of  line  on  Bonaccord 
Street  from  Main  to  Church  Street,  1 
mile. 

Calgary,  Alta.— Plans  being  considered 
by  City  Comrs.  to  construct  temporary 
railway  H4  miles  toward  military  camp  on 
Sarcee  Indian  Reserve  for  Calgary  St. 
Ry.  Co. 

BIDS      DESIRED. 

New  York,  N.  Y.— By  Bd.  Public  Serv- 
ice Comn.,  154  Nassau  Street,  for  furnish- 
ing track  material  for  use  upon  all  Imes 
of  dual  system  not  already  provided  for 
as  follows:  Until  July  27,  for  supply  of 
manganese  rails;  and  until  July  28,  for 
rail  splice  bars  anti-creepers  and  nut 
locks,  according  to  ©facial  reports  bids  to 
be  received  include  about  3000  tons  of 
rolled  manganese  rails,  over  1,000,000  tie 
plates,  about  356,000  cu.  yds.  of  broken 
stone  ballast,  and  about  30,000,000  ft.  ties 
and  timber. 

New  York,  N.  Y,— By  Bd.  Public  Service 
for  First  District,  154  Nassau  Street,  New 
York  for  constructing  sections  of  the  sub- 
way as  follows;  Advertised  ih  Engineer- 
ing Record.  .„     „     . 

July  27 — Section  3,  Route  12,  Eastern 
Parkway,   subway,   BrooKlyn. 

July  27— Section  No.  3.  Routes  4  and  36, 
Broadway  subway,   Manhattan. 

July  28— Section  2,  Route  29,  Nostrand 
Avenue,  subway,  Brooklyn. 

Aug.  3 — Station  finish  Route  No.  50, 
Queensboro    Subway    extension,    and    on 


Brooklyn,  N.  Y. — Following  are  unit  prices  of  4  lowest  bids  opened  July  9  by 
Public  Service  Commission  for  First  Dist.,  154  Nassau  Street.  New  York,  for  track 
laying  on  New  Utrecht  Avenue  elevated  line  in  Brooklyn:  (a)  Ward  &  TuUy,  Inc., 
W.  Twentieth  Street,  Brooklyn,  $71,355;  (b)  Joseph  A.  McElroy,  51  E.  Forty-second 
Street,  New  York,  $75,183;  (c)  W.  F.  Jordon,  383  Madison  Avenue,  New  York,  $78,525; 
(d)  Post  &  McCord,  101  Park  Avenue.  New  York,  $82,640. 

(a)  (b)  (c)  (d) 

48,770  lin,  ft.  hand  rail  complete $0.10        $0.16        $0.20        $0.14 

563  lin.   ft.  plank  walks  complete 11.00        10,00        12.00        14.00 

14,300  anti-creepers,    each 0.10  0.10  0.10  0.10 

Type  III  Track  Complete: 
57,300  lin.  ft.  on    tangents    and    curves    of   more    than 

2.000   ft.    radius 0.60  0.65  0,65  0.70 

300  lin,  ft,  on  curves  of  2.000  ft.  to  701  ft.  radius 1.25  1.25  1.25  1.19 

6,400  lin.  ft.  on  curves  of  less  than  701  ft.  radius 1.55  1.45  1.30  1.40 

14,800  lin.  ft.  at  and  adjoining  stations 0.60  0.65  0.70  0.75 

Installation  of  Special  Work: 

Portion   35   complete 1,000.00      800.00      840.00  1,125.00 

Portion   36   complete 1,000.00      800.00      840.00  1,125.00 

Portion   37  complete 1.000.00      800.00      840.00  1,125.00 

Portion  38  complete 1.000.00      800.00      840.00  1,125.00 

Portion  39  complete 1,300.00      600.00      925.00  1,500.00 
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1   and    i   ot   Route*    M   and    IT. 
•hvatad  nUlraid  In  Queena 
Auft    •— Stadoo    flnUh    on    8«cUon    X. 
Rouua  M  and  ST.  AstorU  e:evated  rall- 


_  .  ^  Pa.— ITntil  Au(.  1(  br  A. 
JJ^Tajrter,  Dlr.  Dapc  aty  Tranalt.  T54 
owu—  BMb~  tar  coBstrucUnc  concrete 
oalMMn  fOWBdatlOBa  and  plars  for  atKMit 
SMM  Mb.  ft.  of  •Ivratad  railway  In  Front 
wraM,  KaoaiaBtea  ATanuo  and  Frank- 
fwd  ATaao^kaoWB  aa  Cootract  Ml  ad- 
T«rtla«d  ta  fehclBaertac  Record. 

PRICES    AND    LETTINaS. 
ItlmHeuttt  ummrd  of  controot. 

_*Breeklyn.  N.  Y.— The  Public  Same* 
Cnmnil—loB  for  Firat  I>lat..  New  Tork. 
awarded  contract  for  wrecklns  and  r«- 
BKMal  of  certain  buildlnss  owned  by  Qty 
at  ICl  to  17i  Flatbuah  ATenue.  Brooklyn. 
to  8.  Kannaaa.  «*  W.  IKth  Straet.  New 
Tork.  at  $S.M«  (bUto  opened  July  f.) 


RAILROADS 


PROPOSED     WORK. 

Farmlnflten,  W.  Va.^ — Western  Mary- 
land Ry.  Co.  (H.  R.  Pratt.  Ch.  Bnsr., 
Baltimore.  Ifd.)  baa  made  nirrey  for  a 
mv  7  mllee  lone  from  Baltimore  A  Ohio 
Baik«ad  at  V^rminston  to  new  coal  mines 
of  OowaoBdated  Coal  Co.  on  Helena  Run. 

WMta  Sulphur  Springs,  W.  Va.— It  Is 
rwertad  that  White  Sulphur  A  Hunters- 
rOa  Railroad  Co.  wUI  build  a  lumber  line 
flam  White  Sulphur  Springs,  via  Mon- 
tacoa,  Mapledale.  tXride.  Alvon  and 
ShrTOck.  about  27  miles,  with  a  branch 
near  Staryock  to  Neola. 

Savaaaah.  Oa.  — A  charter  reported 
paatad  to  East  Oeorgta  Ry.  Co.  of 
aavaanali.  to  conatruct  a  railroad  from 
OUmrfOt  to  Adahelle.  «ith  a  branch  line 
tnm  Racan  to  Clazton.  JO  miles:  capital. 
|tU.tM.  locorporators  Include  J.  F. 
Minis,  T.  M.  Cunnlncham.  Jr.,  W.  W. 
Mackall  and  others. 

n   Paae,   Tex.— It   is   reported    that   El 
Paao  A    Soothwestem    Railroad   Co.    has 
parmlaslon    to    issue    tlS.000.000 
B    Ita    properties    in    Arizona,    to 


its  system:  part  of 

win  be  used  to  purchase  addl- 

eqoipment  and   to  make  improve- 

BMOta. 

Oavanport.  Waah.— It  is  reported  that 
the  Northern  Paclllo  Ry.  Co.  (A.  R.  Cook. 
Aast.  Engr..  Tacoma)  will  replace  track 
batwaao  Davenport  and  Cheney  with 
heavlar  atad  raiCT 

_  Sj^Wo^^Warti.  —  I^ort     Comn.     (Robt. 


= . — . .  Central  Buildlnit)  will  soon 

tat  contract  for  coostructlon  of  belt  rail- 
way to  eoaaect  all  port  facilltlea  on 
water  front.    First  unit  to  coat  fU.OOO. 

BIOS    DESIRED. 

Aisahs.- rntll  July  21  at  office  of  C.  E. 
Ool*,  Purchasinc  Asent,  Alaskan  Ena. 
OaonL.  Bureau  Mines  Bids.,  Seattle, 
Waah..  for  7«-Ib.  steal  rail,  ancle  splice 
bars,  track  bolts,  nut  k>cks  and  track 
splkea 

PRICES    AND    LETTINOS. 
Itlndleate*  award  of  contract. 

*au«alo,  N.  v.— Contract  awarded  by 
Onde  CMaaiBK  Comn.  to  Lathrop.  Shea  * 
Beawood.  EOlcott  Square  Bkls..  for  con- 


—  -._»  or  viaduct  in  Bailey  Avenue 
•*<«  PsBMvtvaBta  R  R.  with  subway 
mSm  IMA  Vallar  R.  a  and  chance  of 
Nbway  In  Befiaea  Street  under  Deteware 
Lackawanna  A  Waatara  R.  R.  at  tlSZ.117. 

..♦Oneida.  Tmhi<— Coatract  for  bulMlnc 
11  niUea  of  railroad  from  Oneida  to  Petroa 
raporUd  awarded  to  J.  C.  Rodes  *  Co.. 
•r  Ftaoklta. 

HSmaaSeM.  Mo.— Work  of  construct- 
teE.  rsajbad  of  Oiark  Ry..  between 
^prtOKSsId  and  UtUe  Rock.  Ark.,  wlU 
Mart  about  Aos.  I.  First  contract  re- 
Mrtad  awarded  to  Biadsett  Constr.  Co. 
■r  Kamas  aty.  Mo.,  for  a  stretch  of  IS 
■Jj".  b«»s«a  Mountain  Home  and  Roth- 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 


SprlatfSeld,    M 
aeeeptcd  by  dty. 


Mas*.  —  Preliminary   plana 

"■'    J,    Hotancs   for   2-story, 

boopital    have    been 


WaatSeM.  Maaa^— dtlsana  voted  July  *. 
to  erect  a  sdioal  on  Whtt*  Street  to  coot. 
iBdodins  site  and  equtpmeiit,  MO.OOO. 

New   Haven,  Conn. — Bonds  In   the  sum 

g{t4S.««e  will  be  Mid  July  22  by  AHhor 
MollCB.  Controller,  for  Improving  lands 
aad  JmOdlncs  known  as  the  old  County 


Sir 


for 

schools. 


.  contract 

Contract  tt  Supply 
and     New     Street 


Brooklyn,  N.  Y.— Plans  filed  for  6-story 
brick  hospital  which  Brownsville  East 
New  Tork  Hospital  Co.  Intends  erecting 
on  Avenue  A  and  Rockaw.-»>-  I'arkway; 
cost  $100,000.  EL  M.  Adelsohn.  Archt., 
I77t  Pitkin  Avenue. 

Buffalo,  N.  Y. — Improvements  to  vari- 
ous schools  planned  for  this  fall  Include: 
School  44.  Broadway  and  Krupp  Street. 
1*  rooms.  $140,000:  School  7,  Clinton  and 
Bailey  Avenues,  10-room  addition.  S65.000: 
School  9.  Doat  and  Poplar  Streets,  16 
rooms.  $125,000:  School  IT.  Main  Street 
and  Lafayette  Avenue.  10  rooms.  165,000: 
School  S3.  LJsbon  and  Cordova  Streets,  16 
rooms.  $125,000:  School  31.  Bmslie  and 
Peckham  Streets.  48  rooms.  $400,000; 
School  45,  Auburn  Avenue  and  B&ynes 
Street,  8-room  addition,  $100,000;  School 
•1.  Grider  and  Kehr  Streets,  10-room  ad- 
dition. $125,000:  School  55.  Weber  and 
Lame  Streets.  16  rooms.  $160,000:  School 
(0.  Ontario  and  Saratoga  Streets.  18-room 
sddition.  with  gymnasium  and  assembly 
hall.  $160,000. 

Syracuse,  N.  Y. — Contract  soon  to  be 
let  by  Bd.  Educ.  for  erecting  Delaware 
School  at  Delaware  and  Geddes  Streets: 
cost.  $225,000:  James  A.  Randall.  City 
Archt. 

White  Plains,  N.  Y.— Plans  prepared  by 
Alfred  Hopkins.  101  Park  Avenue.  New 
York,  for  brick,  white  marble  and  granite 
county  workhouse  and  penitentiary  ac- 
cepted by  Westchester  Countv  Bldg. 
Comn..  of  which  Robert  S.  Brewster  of 
Mount  Kisco  is  a  member:  cost  $500,000.. 

Lansford,  Pa.— Bd.  Educ.  havine  plans 
prepared  for  3-story  school:  cost  $150,000. 

Lock  Haven,  Pa. — Plans  being  prepared 
by  Harris  &  Rush,  inoi  Chestnut  Street. 
Philadelphia,  for  S-story  brick,  stone  and 
terra  cotta  nurses'  home  for  Lock  Haven 
Hospital. 

Philadelphia,  Pa.— .State  Armory  Bd.. 
Harrisburg,  will  soon  let  contract  for 
erecting  cavalry  armory  at  Thirty-third 
Street  and  Lancaster  Avenue. 

Wsshlngton,  Pa. — A  $30,000  armory  Is 
to  be  erected  here  by  State  Armory  Bd., 
Harrisburg. 

Baltimore,  Md. — Plans  completed  bv 
Joseph  Rvans  Sperry.  Bnltimnre,  for 
three-story  Civil  EnirlneerinK  Building  to 
be  erected  at  Johns  Hopkins  Univ.;  cost. 
$150,000. 

Triadelphls,  W.  Vs.- Bonds  sold  for 
$125,000  for  high  school. 

Florence,  S.  C— Citizens  voted  $52,000 
school  improvement  bonds. 

Florence.  S.  C. — School  bonds  in  the 
sum  of  $52,000  will  be  sold  Aug.  4  by 
W.  R.  Barringer,  Chmn.  Bd.  School 
Comrs. 

Atlants,  Ga. — Bd.  Educ.  accepted  plans 
for  Meader  Goldsmith  School. 

East  Point,  Oa. — Citizens  voted  $30,000 
bonds  for  erecting  new  school. 

Tallapoosa,  Oa.— Citizens  voted  $25,000 
school  Improvement  bonds. 

Pensscola,  Fla.— Bd.  Public  Instruction 
having  plans  prepared  for  9-room  school. 

Athens,  Ohio. — Plans  for  girls  dormitory 
at  Ohio  Univ.  to  be  prepared  by  F  L. 
Packard,  Columbus:  cost  $120,000. 

Cambridge,  Ohio.— Bd.  Educ.  Intends 
erecting  school  to  be  known  as  Domestic 
Arts  Manual  Recreation  Building;  cost 
$2S,000  This  building  is  a  gift  from  Mr. 
C.  S.  McMahon. 

Cleveland,  Ohio. — Contract  soon  to  be 
let  for  erecting  3-story  concrete,  brick 
and  steel  school  on  Almira  Avenue  8.  W. 
and  W.  »4th  Street,  to  cost  $200,000.  Ad- 
dress Bd.  Educ:  Walter  R.  McComack. 
Archt.,  care  of  Bd.  Educ. 

KIrkersvllle,  Ohio.— Citizens  of  Harrison 
Township  voted  $.10,000  bonds  for  new 
school  In  KIrkersvllle. 

Wllmtngton.  Ohio. — Bonds  for  $300,000 
to  be  sold  July  15  by  Harry  Oaaklll,  Co. 
Aud..  for  purchasing  site  and  erecting 
court  house  and  jail. 

Evsnsvllle,  Ind.— Bonds  for  $150,000  sold 
for  city  schools. 

Hubboll,  Mich.— New  High  School  cost- 
ing $100,000  contemplated  here. 

Msnistlque.  Mich.— High  School  costing 
$100,000  to  ije  erected.  A.  S.  Putnam. 
I'res.    Bd.    Educ. 

Urbana,  III. — Following  buildings  are  to 
be  erected  at  University  of  Illinois 
Women's  residence  hall.  $120,000;  addition 
to  natural  history  building.  $75,000;  addi- 
tion to  engineering  hall,  $75,000. 

Kenoshs,  Wis. — Bd.  Educ.  authorized 
erection  of  $100,000  grade  school. 

f  ■  ows, — Plans    being    prepared 

f''  illding  to  be  erected  at  Grin- 

Tipton,  lowa.^<:itlzens  voted  $SO,000 
bond*  to  erect  a  court  house. 

State  Bd.  Control.  Des  .Moines,  approved 
pisns  of  Chas  A.  DIemanri,  Oranby  Block 
Cedar  Rapids,  for  County  Hospital  for 
Insane:   cost  $50,000. 

Calumet,  Minn. — School  Tnis.  decided 
to-  erect  a  school  north  of  village;  cost 
$2t,000. 


Beatrice,  Neb. — Bd.  Superv.  intends 
erecting  Jail  and  sheriffs  residence;  cost 

$35,000. 

Palestine,  Tex.— Citizens  voted  $100,000 
high  school  building  bonds. 

Tulsa  Okla.— Plans  being  prepared  for 
$300,000  high  school.     Address  Bd.  Educ. 

Seattle,  Wash.— Port  Comn.  reported  to 
be  considering  erecting  300-ft.  extension 
to   Whatoomb   Avenue    warehouse. 

Plans  Illcd  with  Bd.  Pub.  Wks.  by  Dan- 
iel Huntington,  City  .\rcht.,  for  remodel- 
ing present  city  hall  for  use  of  Health 
and  other  departments:  cost  $65,000. 

BIDS    DESIRED. 

Beverly,  Mass.— Until  July  27  by  Pub- 
lic Library  Comn..  City  Hall.  Beverly 
(Katherine  P.  Lorlng,  Secy.),  for  erecting 
■  a  branch  Public  Library  at  Beverly  Farms 
Lorlnfe  &  Leland,  Archts.,  7  Water  Street. 
Boston. 

Medford,  Mass.— Reported  desired  until 
July  22  by  Chas.  B.  Dunham,  Archt.,  6 
Beacon  St..  Boston,  for  erecting  2-8tory 
and  basement  school;  cost,  $45,000. 

Biackwells  Island,  N.  Y.— Until  July  19 
by  John  A.  Kingsbury,  Comr.  Dept.  Pub. 
Wks.,  New  York  City,  for  furnishing  ma- 
terial and  erecting  the  day-room  and  in- 
dustrial building  and  alters^tions  to  exist- 
ing Ward  building  for  Women,  in  New 
York  City  Home  Dist.,  Biackwells  Island: 
also  plumbing  and  drainage  and  low 
pressure  steam  heating  plant  and  venti- 
lating apparatus.  Security  $25,000,  $41,200 
and  $2,000  respectively. 

Buffalo,  N.  Y.— Until  July  22  (readver- 
tisement)  by  Frank  J.  Reynolds.  Deputy 
nidg.  Comr..  for  erecting  a  3-story  and 
basement  brick,  stone  and  concrete  addi- 
tion (8  rooms)  to  School  54,  Main  Street 
and  Leroy  Avenue.  Estimated  cost, 
J75,nO0.  Green  &  Wicks,  Archts.,  110 
Franklin  Street. 

New  Dorp,  S.  I.,  N.  Y.— Until  July  23  by 
John  A.  Klngshury,  Comr.  Dept.  Pub. 
Charities,  New  York  City,  for  furnishing 
material  and  erecting  Cottage  No.  2,  New 
York  City  Farm  Colony,  borough  of  Rich- 
mond; also  plumbing,  drainage  and  water 
supply:  also  heating.  Security  $13,000, 
$1000  and  $800  respectively.  Charles  B. 
Meyers,  Archt.,  1  Madison  Avenue,  New 
York. 

New  York,  N.  Y.— Until  July  19  by  Bd. 
Trus.,  Bellevue  and  Allied  Hospitals,  New 
York  City  (John  W.  Brannan,  Pres.),  for 
furnishing  material  and  erecting  building 
for  Gouverneur  Out  Patient  Dept.,  Front 
Street  and  Gouverneur  Slip,  Boro.  Man- 
hattan; also  plumbing,  drainage,  water 
and  gas  supply:  also  steam  boiler  heating 
and  ventilating  apparatus.  Security 
$45,000,  $8,000  and  $4,000  respectively. 

Peeksklll,  N.  Y.— Until  July  2T.  by  State 
Armory  Comn.,  Albany  (Frank  W.  Ward. 
Secy.),  for  erecting  storage  house  at  State 
Camp  of  Instructions  in  Cortland,  near 
IVekskili,  advertised  in  Engineering  Rec- 
ord. 

Oradell,  N.  J.— Until  July  29  bv  Bldg. 
Com.,  County  Bd.  Chosen  Freeholders, 
Mnckensack  fChas.  N.  Cumberland, 
Chmn.),  for  erecting  an  isolation  hospi- 
tal at  the  County  Poor  Farm.  Orad::lI. 
John  J.  Ferry,  Archt..  Englewood. 

Lansford,  Pa. — Until  Aug.  9  by  Thomas 
Whildln,  Secy.  Bd.  Educ,  for  furnishine: 
material  and  erecting  the  Lansford  High 
School.  Tooker  &  Marsh  and  John  T. 
Simpson.  Archts.,  101  Park  Avenue,  New 
York. 

Muncy,  Pa.— Reported  new  bids  until 
July  23  by  Dept.  State  Bd.  Charities,  Har- 
risburg, for  erecting  buildings  on  the  cot- 
tage plan  for  State  Women's  Industrial 
Home.  Muncy,  including  heating,  plumb- 
ing and  electrical  equipment.  Horace 
Trumbauer,  Archt.,  Land  Title  Bldg., 
Philadelphia. 

..,'*!"","'Sl''t''"'„''"-— ^eP<""ted  desired  un- 
til July  20  by  Zantziger,  Borie  &  Medarv, 
Archts.,  Fifteenth  and  Walnut  Streets. 
for  additions  and  alterations  to  Jewish 
hospital  on  York  and  Tabor  Roads. 

Pittsburgh,  Pa.— Until  July  21  by  Hyatt 
M.  Crlbbs.  County  Controller,  for  the 
Sj.^^'i'.y^i  M^l*'  *9'"'«  '<"•  'he  city  and 
S??r*/  ''S"''J"?;  ^''■""t  and  Diamond 
Streets.     Probable  cost.    $29,000.     Edward 

A'wtfr  *J1?  £''''^f'  Hornbostel  &  Jones, 
Archts.,  345  Fourth  Avenue,  Pittsburgh. 

??,V^°' o'^'™-  ^}  residence  of  J.  Milton 
I'^li^^V^-  ^*?'  Chester  Pike,  Upper 
k?rv*^'Tf'"*  •"■"ct'n?  school  in  High  and 
^"^t:  ^^Rf  Darby.  Shore  &  Dodge 
phia      •  Chestnut    Street,    Phlladil- 

OM^'"if!!?„  "«'Ohts,  Cuyahoga  County, 
Clk  m"',^',.^"*-,  ®  ^.y  ^"'^  K.  Bryan 
aid  ^.V-.rd"'''  'S*"  '""-nlshlng  materia 
and     erecting     grade    school.       Franz     C 

JJ^ch^r  lirnn.- '"'"  1.  G'-aham,  Assoc 
Archts.,  Hippodrome  Building.   Cleveland. 

A,!!*"*'!,  Oh'o-— Reported     desired      until 

S     «-S't1ng^-n"i  ttg-aTd?-' 

I  A  Tn^U.  v^n7iHnTan^d""'hea°ffn^| 

b(..,3rng-':j^"'^-ii.ronr'xva '=  i 

Prospect   Avenue.   Columbus.  *"'°'-'    ^^^^ 


Milifleid,  Ohio.— Until  July  31  bv  P  <j 
Dent,  Clk.  Bd.  Educ,  for  erectini  « 
school.  E  S.  IVIatheny.  Archt..  HarrfsoS 
Building,  Columbus. 

New  Bioomington,  Marlon  Countv  Ohin 
—Until  July  27  by  Bd.  ICdur.  New  i^looml 
ington  Village  School  IJist.,  at  Countv 
Superintendent's  office,  Marion,  for  erect- 
ing nreproof  high  and  grade  scliool:  also 
■as  a  whole  or  separate  bids  for  ventilat- 
ing and  heating:  also  plumbing,  gas  flt- 
tinK  and  sewerage.  Howard  &  Merriam 
Archts.,  8  E.  Broad  Street.  Cohimbiis. 

Bioomington,  ind. — Contract  will  be  let 
latter  part  of  July  or  early  in  Aug.  by 
Library  Board  (E.  M.  C.  Hobbs  Pres ) 
for  erecting  Carnegie  library;  to  be  of 
stone,  backed  by  tile  with  tile  roof;  co«t 
about  $29,000.  Wilson  B.  Parker,  Archt,, 
Indianapolis. 

Hammond,  Ind. — Until  Aug.  2  by  Bd. 
School  Trus.  (John  T.  Krost,  Pres.).  tor 
erecting  Hammond  Industrial  High 
School,  InchidinK  heating,  ventilating, 
plumbing,  etc.,  advertised  in  Engineering 
Record.  J.  T.  Hutton  &  Son,  314  Ham- 
mond Bldg.,   Archts. 
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Detroit,     Mich.— Until    JUly    20 
lOduc.    (Charles   A.    Gadd,    Secy.) 
nishing   material  and   erecting  a 
school,  at  Charievoi.\  Street  and 
Avenue,     including     ventilation, 
plumbing    ami    electric    wiring, 
son     &     Higginbotham,     Archts., 
Bldg.;      Ammerman      &      McCoU, 
Penobscot  Bldg. 

Ypsilanti,  Mich. — lentil  July  20  by  James 
A.  Wetmore.  Acting  Superv.  Archt., 
Washington,  D.  C.  for  the  construction, 
complete  (including  mechanical  equip- 
ment and  approaches),  of  U.  S.  Post 
Office.   Ypsilanti. 

Chicago,  ill. — Bids  desired  until  July  22 
by  W.  R.  Moorhoiise,  Comr.  Full.  Wks.. 
for  furnishing  and  delivering  at  the  Mar- 
shall Boulevard  Municipal  Plant  about 
42,000  sq.  ft.  metal  fabric  reinforcement. 

Pisgah,  Iowa. — Reported  desired  until 
Aug.  2  by  Bd.  Educ.  for  erecting  a  2-8tory 
and  basement,  60  x  80  ft.,  school.  Prob- 
able cost,  $30,000.  Chas.  M.  Nye,  Archt., 
Natl.  Bank  Bldg..  Omaha,  Neb. 

Wheaton.  Minn.— Until  July  19  by  Bd. 
Educ.  (V.  E.  Anderson,  Secy.)  for  erect- 
ing a  brick  gymnasium  and  manual  train- 
ing building.  E.  V.  Bromhall,  Archt.,  Al- 
wortli  Bldg.,  Duiiith. 

Schuyler,  Neb, — Reported  desired  until 
Aug.  15  by  Bd.  Educ.  for  erecting  a  2- 
story  and  basement  80x110  ft.  high  school. 
Probable  cost  $40,000.  Grabe  &  Heileberg, 
Archts.,  Columbia. 

Richmond,  Mo.— Until  July  28  by  Bd. 
Educ.  for  furnishing  material  and  erect- 
ing high  scliool  and  two  grade  schools,  in- 
cluding ventilation,  heating  and  plumb- 
ing. J.  H.  Felt  &  Co.,  Archts.,  Kansaa 
City. 

Dallas.  Tex. — Reported  desired  until 
July  20  by  Bd.  Educ.  for  erecting  12-roora 
school  on  Corinth  and  Gould  Sts. 

Blackwell,  Okla.— Until  Aug.  19  by 
James  A.  Wetmore,  Acting  Superv.  Archt., 
Wash.,  D.  C,  for  construction,  complete 
(including  mechanical  equipment,  interior 
lighting  fixtures  and  approaches)  of  U.  S. 
Post  Office  at  Blackwell. 

RIngllng.  Okla. — Reported  desired  until 
July  20  by  Bd.  Educ,  Dist.  No.  14,  for 
erecting  2-story  brick  school. 

Portland,  Ore. — Local  press  reports 
state  bids  are  desired  until  July  22  by 
Comn.  ot  Pub.  Docks  for  Warehouse  B, 
to  be  erected  in  rear  of  Municipal  Dock 
No.  1,  foot  of  Sixteenth  Street.  The  new 
building  to  have  width  of  176  ft.  and 
length  of  330  ft.,  including  a  loading  plat- 
form, the  width  will  be  192  ft. 

Los  Angeles,  Cai. — Until  July  22  by 
William  A.  Sheldon,  Secy.  Bd.  Educ,  for 
furnisliing  material  and  erecting  Lincoln 
High    School    at    N.    Bway   and    Pritchard 

Sts. 

PRICES     AND      LETTINGS. 
•kindicates  award  of  contract. 

Buffalo,  N,  Y. — Following  are  lowest 
bidders  for  erecting  addition  to  School  54 
on  Main  Street  and  Jewett  Avenue,  to 
cost  $40,468:  Carpentry,  Mosier  &  Sum- 
mers: heating,  Daniel  Burgmaster;  plumb- 
ing, Wilson  Plumbine  Co. 

♦Reported  contracts  for  erecting  group 
of  buildings  for  Tuberculosis  Hospital  on 
West  Farm  site  awarded  as  follows: 
General  contract,  Mosier  &  Summers, 
Buffalo,  $384,275:  heating.  Fitzpatrick  & 
Hocpfner.  Cleveland,  $62,029:  electric 
work.    Bison   Electric   Co.,    $17,328. 

•  Holtsvllle,  Long  Island,  N.  Y.— Con- 
tract for  erecting  addition  to  tuberculosis 
Hospital  awarded  by  Bd.  Superv.,  River- 
head,  to  B.  &  M.  Bldg.  Constr.  Co.,  17 
W.  Forty-second  .Street,  New  York,  at 
$31,000. 

♦  New  York,  N.  Y. — Contract  for  ad- 
ditions to  and  alterations  in  School  3  on 
Grove  and  Hudson  Streets  awarded  to  J. 
Kresse  Co.,  52  Vanderhilt  Avenue  at  $43.- 
400  (bids  opened  July  12)  by  C.  B.  J. 
Snyder,   Supt.   School  Bldgs. 

Syracuse,  N.  Y. — Lowest  bid  opened 
June  30  by  Bd.  Educ.  for  erecting  Voca- 
tional School  was  from  Phalen  Eng. 
Constr.  Co.  of  Hoboken,  N.  J.,  at  $288,750 
for  limestone  or  granite  and  $289,000  for 
terra   cotta. 
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•^Bayonne,  N.  J. — Contract  tor  erecting 
Parental  Home  awarded  at  Jersey  City 
by  Hudson  County  Bd.  Freeholders,  to 
Jersey  City  Constr.  Co.,  75  Montague 
Street.  Jersey  City,  at  $38,595. 

■A-Collingswood,  N.  J. — Contract  for 
erecting  annex  to  high  school  awarded 
George  Slianer  &  Son.  Palmyra.  Probable 
cost  $40,000. 

-A-Braddock,  Pa.  —  Contract  awarded 
Hodder  Constr.  Co.  Braddock,  for  erecting 
Kenmawr  School  at  $76,926. 

♦Germantown— (P.  O.  Philadelphia), 
Pa. — Contract  for  erecting  recreation 
building  on  Waterview  Playground, 
Haines  and  McMahon  Streets,  awarded 
E  W  VanLoon,  Denckler  Bldg.,  Phila- 
delphia, at  $87,971;  plumbing,  Powers  & 
Magee,  5657  Chew  Street,  Philadelphia, 
at  $5,847;  heating,- Bulman  Bros.,  2532  N. 
Fifth   Street,    Philadelphia,    $4,267. 

-A^Phlladelphla,  Pa.— Contract  for  erect- 
ing alterations  and  additions  to  the  Cen- 
tral High  School  awarded  William  H. 
Mundy,  Philadelphia.  Horace  Cook, 
Archt.,    Philadelphia. 

Lowest  bids  received  recently  for  erect- 
ing schools  were  as  follows:  At  Sixty- 
fltth  Street  and  Limekiln  Pike,  three- 
story  brick  and  terra  cotta.  Cramp  &  Co.. 
Denckler  Bidg.,  $278,056;  Crescentville 
School  addition,  William  R.  Dougherty, 
1608  Sansom  Street,  at  $68,229;  at  Sixth 
Street  and  Huntington  Park  Avenue, 
Wilbert  Beaumont,  St.  Girard  Bldg.,  $52,- 
785.      Horace    Cook.    Archt.,    Philadelphia. 

♦Pittsburgh,  Pa.— Contract  awarded  by 
Co.  Comrs.  (Hyatt  M.  Cribbs.  Co 
Compt.),  to  M.  O'Herron  Co.,  First  and 
McKean  Streets.  Pittsburgh,  for  roiigh 
excavation  work  in  connection  with  the 
city  and  country  building  at  $1.23  per  cu. 
yd.;   cost,   $32,000. 

-A^Readlng,  Pa. — Contract  for  erecting  U. 

5  Post   Office   awarded   John   L«wry,   Jr., 
New  York,  at  $90,880. 

-♦Renovo,  Pa. — Contracts  awarded  by 
Bd.  Educ.  (C.  W.  Weeks,  Secy.),  to  erect 
a  high  school  as  follows:  (Bids  opened 
July  1)  General  contract  to  Shamokin 
Lumber  Mfg.  Co.,  Shamokin;  heating  & 
ventilating,  E.  Keeler  Co.,  Wilhamsport. 
Woodnutt  &  Schmohl.  Archts.,  150  W. 
Fourth   Street,   Wilhamsport. 

♦Stoneboro,  Pa. — Contract  for  erecting 
high  school  awarded  D.  D.  Ershine  Co.  of 
Butler  at  about  $25,000.  C.  F.  Owsley, 
Archt.,  Youngstown,   Ohio. 

Indian  Head,  Md.— John  W.  Danforth 
Co  Buffalo,  N.  Y.,  submitted  to  Bureau 
Yards  &  Docks,  Navy  Dept.,  Washington, 
D  C  July  3,  only  bid  for  work  com- 
plete for  constructing  extension  to  boiler 
plant  at  U.  S.  Naval  Proving  Ground  at 
$169,987.  , 

•West  Virginia. — Contracts  awarded  by 
State  Bd.  Control  at  WheeUng  as  follows; 
(Bids  opened  June  29),  P.  Q.  Shrake  & 
Son,  New  Matamoras,  Ohio,  addition  to 
Mechanical  Hall  and  a  school  for  medi- 
cine West  Virginia  Univ.,  Morgantown. 
at  $57,000:  Liongest  &  Tessier,  Greens- 
boro, N.  C,  science  hall.  Marshall  Col- 
lege, Huntington,  at  $48,000  and  also  dor- 
mitory at  State  College,  Glenville,  at 
$39,000. 

Charlotte,  N.  C. — Following  are  four 
lowest  bids  opened  July  2  by  Supervising 
Architect,  Washington,  D.  C,  for  con- 
structing U.  S.  Post  Office  at  Charlotte: 
(a)  marble,  (b)  granite,  Barnes  Bros, 
Loganport,  Ind.,  (a)  $240,000,  (b)  $249,000; 
John  G.  Unkefer  &  Co..  Minerva,  Ohio, 
(a)  $242,294,  (b)  $253,294;  Westchester 
Eng.  Co.,  White  Plains,  N.  Y.,  (a)  $243,- 
000-  P.  F.  Gormley  Co.,  Washington,  (a) 
$243,000,  (b)  $253,000;  James  Devault, 
Canton,  Ohio,  (b)  $233,000. 

♦Andalusia,  Ala.— Contract  for  erecting 
court  house  awarded  Little  Cleckler 
Constr.   Co.,  at  $70,000. 

♦  Mllford  Center,  Ohio.— Contract  for 
erecting  two-story  brick  centralized 
school  awarded  A.  M.  Fry  of  Piqua  at 
$27,000. 

Waterford,  Ohio. — Following  are  four 
lowest  bids  opened  by  Bd.  Educ.  for  erect- 
ing first  grade  high  .school:  E.  Mast, 
Zanesville,  $23,375;  J.  W.  Showers,  Zanes- 
ville.  $25,600;  Showers  &  Taylor,  Crooks- 
ville,  $25,777,  and  Foreman  &  Putnam, 
Marietta,  $26,574.  P.  Myers,  Zanesville, 
Archt. 

♦  Indianapolis.  Ind.- Contracts  awarded 
by  J.  E.  Cleland.  Business  Dir.  Bd.  Educ. 
for  erecting  addition  to  grade  school  No. 
12  as  follows:  General  construction, 
H.  W.  Klausman,  $34,534:  heating  and 
plumbing  to  Hayes  Bros.,  $15,648.     Snider 

6  Rotz.     Archt.,     1004    Merchants     Bank 
Bldg. 

♦  New  Albany,  Ind. — Contract  for  erect- 
ing T.  S.  Post  Office  awarded  R.  P.  Farns- 
worth  &  Co.,  Owensboro,  Ky.,  at  $67,675. 

♦Brown  City,  Mich. — Contract  for 
erecting  high  school  awarded  Cadillac 
Cabinet  &  Constr.  Co.,  Cadillac,  and 
plumbing  to  Cadillac  Plumb.  &  Htg.  Co. 
Cost   about   $40,000. 

♦  Lansing.  Mich. — Contract  for  erecting 
administration  building  for  State  School 
for  Blind  awarded  .Strom  &  I^ansing  of 
Grand  Ftapids.  Cost  about  $100,000.  This 
company  also  has  contract  at  $25,000  for 
erecting  nurses'  lodge  at  the  Michigan 
Soldiers'  Home. 


♦  Newberry,  Mich. — Contract  for  erect- 
ing additions  to  Hospital  for  Insane,  In- 
cluding nurses  home,  cottage  and  addi- 
tion to  tuberculosis  ward,  awarded  Her- 
man Gundlach,  of  Calumet,  at  about 
$75,000. 

♦Sault  Ste.  Marie,  Mich. — ^Contract  for 
erecting  high  school  awarded  L.  E. 
Chaussee,    Negaunee,   $106,863. 

Ottawa,  III. — Lowest  bid  for  erecting 
building  for  dependent  children  opened 
by  Detention  Home  Cora,  of  Bd.  Superv. 
submitted  by  Sanders  Bros.,  Ottawa,  at 
$25,722;  plumbing  and  heating  John  W. 
Clegg    &    Son,    Ottawa.    $8,453. 

♦  Rock  Island,  111. — Contracts  for  erect- 
ing county  jail  awarded  as  follows: 
General  contract,  Paul  H.  Lorenz,  Moline, 
$39,590;  plumbing,  also  heating,  Channon 
&  Dufva,  Rock  Island,  $10,254,  and  $10,911 
respectively;  electric  work,  W.  A.  Robb. 
Moline,  $1,169;  steel  construction  and 
cells.  Van  Dorn  Iron  Co.,  Cleveland, 
Ohio.    $22,926. 

♦Prlmghar,  Iowa. — Contracts  for  erect- 
ing court  house  awarded  as  follows: 
General  contract,  J.  E.  Lovejoy  of  Des 
Moines,  at  $118,302;  heating  and  plumb- 
ing, Clefont  Co.,  Owatonna,  Minn.,  at 
$9,446. 

♦Sheldon,  Iowa. — Contract  for  erecting 
court  house  awarded  J.  E.  Lovejoy,  Des 
Moines,  at  $118,302;  and  for  heating  and 
plumbing,  Clefton  Co.,  Owatonna,  Minn., 
$9,447. 

♦Owatonna,  Minn. — Contract  awarded 
to  erect  power  house  at  State  Public 
School  to  William  O'Neil  Sons  Co.,  Fari- 
bault.    C.  H.  Johnson,  Archt.,  St.  Paul. 

♦  Mllbank,  S.  D. — Contract  awarded 
July  2  by  County  Comrs,  tor  erecting 
three-story  stone  fireproof  court  house: 
J.  B.  Evans  Constr.  Co.,  Mexico,  Mo.,  for 
general  construction;  heating,  plumbing 
and  electric  work  to  Hass  &  Rau,  Water- 
town.  C.  E.  Bell,  Archt.,  Security  Bldg., 
Minneapolis,    Minn. 

♦  Great  Falls,  Mont. — Contract  awarded 
June  28  to  erect  12-room  Emerson  school 
to  Rude  &  Searles,  Great  Falls,  at  $69,304. 

♦  Little  Rock,  Ark. — Contract  awarded 
by  J.  P.  Almand,  Archt.,  Southern  Trust 
Bldg.  for  erecting  U.  M.  Rose  School,  a 
two-story  brick  building,  to  Stewart 
McGehee,    Little   Rock,    at    $45,000. 

Portland,  Ore. — Following  four  bids 
opened  June  30  by  School  Bd.  for  erecting 
Franklin  High  School:  James  S.  Winters, 
Couch  Bldg.,  $74,897;  Sound  Constr.  & 
Eng.  Co.,  Inc.,  Seattle,  Wash.,  $82,332; 
Parker  &  Banfleld,  Portland  $83,222;  John 
Almeter,  care  of  Builders  Exchange, 
$83,600. 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 

Manchester,  N.  H. — D.  B.  Curtis,  Man- 
chester Street,  to  erect  3-story  brick  and 
steel  business  building  on  Manchester 
Street. 

Brooklyn,  N.  Y.— Plans  filed  for  follow- 
ing buildings:  6-story  brick  tenement  at 
Montrose  Avenue  and  S.  Fifth  Streets  for 
Montrose  Ave.  Co.,  cost  $50,000,  Shampan 
&  Shampan,  Archts.,  772  Broadwty;  three 
4-story  brick  tenements  at  Bedford  Ave- 
nue and  Lenox  Road  for  Fort  Realty  Co., 
co.st  $155,000,  Young  &  Wagner  Archts., 
347  Fifth  Avenue,  New  York. 

Buffalo,  N.  ■/.— The  Bank  of  Buffalo  in- 
tends erecting  a  new  building. 

New  York,  N.  Y.— Plans  filed  for  follow- 
ing buildings:  5-story  brick  tenement  at 
Crotona  Park  East  for  Wey  Bldg.  Co., 
cost  $75,000.  Goldner  &  Goldberg,  Archts., 
391  E.  149th  Street;  5-story  brick  tene- 
ment at  Creston  Avenue  and  184th  Street 
for  Gersmann  Lozner,  Inc.,  cost  $50,000, 
Moore  &.  Landsiedel,  Archts..  Third  Ave- 
nue and  14Sth  Street;  5-story  brick  tene- 
ment at  Morris  Avenue  and  166th  Street 
for  Farago  Constr,  Co.,  cost  $50,000, 
Lucian  Pisciotta,  Archt.,  391  E.  149th 
Street. 

Paterson,  N.  J. — Plans  accepted  for 
$100,000  church  to  be  erected  at  Broad- 
way and  E.  Twenty-seventh  Street, 
Church  of  the  Covenant.  Lee  &  Hewitt, 
.Archts.,  1123  Bway.,  New  York. 

Philadelphia,  Pa. — Plans  being  prepared 
by  Frederick  Webber.  Morris  Building, 
for  12-story  apartment  house  to  be  erected 
at  235  S.  Fifteenth  Street;  cost  $125,000. 

Washington,  D.  C. — Macneil  &  Macnell, 
Union  Trust  Bldg..  are  preparing  plans 
for  a  ten-story  apartment  house  on  Six- 
teenth Street  for  Columbia  Property  Co. 
Cost.    $500,000. 

Staunton,  Va.  —  First  Presbyterian 
Church  intends  enlarging  the  church  and 
erecting  a  Sunday  school  building;  cost 
$50,000. 

Fairmont,  W.  Va. — Henry  Schmukbach. 
Wheeling,  will  erect  a  $75,000  store  and 
hotel  building. 


Fairmont,  W.  Va. — Henry  Schmulbach, 
Wheeling,  will  erect  store  and  hotel  build- 
ing; cost  $75,000. 

Huntington,  W.  Va. — Plans  being  pre- 
pared by  Fisher  &  Rabenstein,  Richmond, 
Va.,  for  a  three-story  stone  building, 
100x150  ft.  for  the  Huntington  Institu- 
tional Baptist  Church.  Cost,  $100,000. 
Rev.   C.   E.   Wren,   Pastor. 

Wheeling,  W,  Va. — Plans  being  pre- 
pared by  Paul  Gerhart,  64  W.  Randolph 
Street,  Chicago,  Ifi.,  for  a  six-story 
brick  reinforced  concrete  and  steel  fire- 
proof storage  warehouse  for  Wheeling 
Corrugating   Co.;    cost   about   $300,000. 

Louisville,  Ky. — Plans  completed  by  D. 
X.  &  J.  C.  Murphy,  Louisville,  for  3- 
story  addition  to  Tyler  Hotel;  cost 
$200,000. 

Cleveland,  Ohio. — Arthur  M.  Gordon  Co., 
Illuminating  Building,  reports  plans  be- 
ing prepared  for  $400,000  apartment  hotel 
to  be  erected  at  Seventy-ninth  Street  and 
Hough   Avenue. 

Indianapolis,  Ind. — John  B.  Bright  & 
Son.  130  S.  Pennsylvania  Street,  will  erect 
on  S.  Meridian  Street  a  building  costing 
$40,000. 

Terre  Haute,  Ind.— Masonic  Temple 
Assoc  will  erect  temple  on  Eighth  and 
Eagle  Streets,  costing  $90,000.  A.  H. 
Hubbard.    Champaign,    111..    Archt. 

Minneapolis,  Minn.  —  Salvation  Army 
Industrial  Home.  Xicolett  Is  and.  recentiv 
destroyed  by  fire,  is  to  be  rebuilt  at  a 
cost  of  $100,000.  MaJ.  Arthur  H.  Case 
may  be  able  to  give  further  information. 

St.  Paul,  Minn. — Gamble-Robinson  Com- 
mission Co.,  222  Sixth  Street  N.,  Minneap- 
olis, will  erect  a  6  or  8-story  fruit  and 
produce  building,  costing  about  $100,000. 

North  Platte,  Neb.— Dr.  N.  McCabe, 
North  Platte,  will  erect  3-story  hotel; 
cost   $75,000. 

White  Sulphur  Springs  Mont. — Report- 
ed A.  P.  Conrad,  Great  Falls,  is  interested 
in  erecting  3-story  175  x  185  ft.  fireproof 
hotel  here;   cost  $100,000. 

Corpus  Chrlsti,  Tex. — Plans  completed 
by  Henry  T.  Phelps.  San  Antonio,  for 
3-story  brick  and  concrete  apartment 
house    to   be   erected    by   T.    Vakay;    cost 

$60,000. 

Tacoma,  Wash. — Rev.  D.  H.  Trimble, 
Pastor  First  Methodist  Church,  it  Is  re- 
ported, will  soon  let  contract  for  erecting 
church  at  S.  Fifth  and  K  Streets;  cost 
$60,000. 

Idaho  Falls,  Idaho. — Mayor  Sliane,  it  Is 
reported,  will  erect  a  2-story  and  base- 
ment brick  and  concrete  business  build- 
ing;   cost    $50,000. 

BIDS      DESIRED. 

Great  Falls,  Mont. — Reported  desired 
until  July  20  for  erecting  2-story  and 
basement  reinforced  concrete,  75  x  150  ft., 
building  for  Tribune  Properties,  Great 
Falls.  Henry  Hall.  Johnson  &  Co., 
Archts..  Ford  Bldg.,  Great  Falls. 

%  Richmond,  Mo. — Until  July  26  at  office 
of  S.  L.  Bay.  Richmond  Trust  Co..  for 
furnishing  material  and  erecting  edifice 
for  M.  E.  Church  South,  Including  plumb- 
ing and  heating.  Eckel  &  Aldrich, 
Archts.,  Corby-Forsee  Building,  St. 
Joseph. 


PRICES    AND     LETTINGS. 

iflndicates  award  of  contract. 

♦Worcester,  Mass.— Contract  for  erect- 
ing St.  Casimir's  Church  awarded  E.  L. 
Santson  &  Bros.  Co.,  Springfield.  Cost.  In- 
cluding furnishings,  $60,000.  William  J. 
Donahue,   Archt.,    Springfield. 

♦  New  Britain,  Conn.  —  Contract  for 
erecting  4-story  brick  building  on  Main 
and  N.  Main  Sts.  for  Sam  Berkowltz 
awarded  Conrad  Cianci;  cost  $50,000.  Un- 
kelbach  &   Perry,  Archts..   New  Britain. 

♦  Brooklyn,  N.  V. — Contract  for  erecting 
two-story  brick  parochial  school  at  Boyd 
Avenue  and  Syosset  Street  for  St.  Thomas 
Apostle  R.  C.  Church  awarded  Frank 
Droesch  Woodhaven,  and  carpenter  work 
to  Charles  Singer,  Woodhaven;  cost  about 
$30,000.  Francis  J.  Berlenbach,  Archt.,  260 
Graham  Avenue. 

♦  Buffalo,  N.  Y, — Contract  for  erecting 
3-story  lirick  and  steel  parochial  school 
for  R.  C.  Church  of  the  Transfiguration 
awarded  W.  J.  Wierzbowski.  1427  Bway; 
cost  $60,000.  W.  H.  Zawadski,  Archts., 
798   Fillmore   St. 

♦Schenectady,  N.  Y. — Contract  for  en- 
larging the  Mohawk  Baths  Hotel.  S, 
Centi'e  Street,  awarded  to  J.  F.  Growe 
Constr.  Co.,  at  about  $125,000  for  general 
construction;  heating,  W.  B.  Armstrong; 
plumbing,  Peter  Keeler  Bldg.,  Co.,  all  of 
.\lbany. 

♦  Ebensburg,  Pa. — Contract  for  erecting 
4-story  building  for  Cambria  Title  Sav- 
ings &  Trust  Co.  awarded  Andrew  J. 
Robinson  Co..  123  E.  Twenty-third  Street, 
New  York.     Cost  about  $60,000. 

♦  Erie,  Pa. — Contract  for  erecting  3- 
storv  steel,  concrete  and  brick  lodge 
building  at  7th  and  French  Sts.  for  Loyal 
Order  of  Moose  awarded  George  J.  Ecker, 
950  W  5th  St..  at  $55,000.  James  B. 
Yard,   Archt..   Penn   Bldg. 


♦  Lansdowne,  Pa. — Contract  for  erecting 
Presbyterian  Church  awarded  W.  Beau- 
mont, St.  Girard  Bldg.,  Philadelphia,  at 
$315,000. 

♦  Baltimore,  Md. — Contract  for  erecting 
4-story  fireproof  garage  for  Baltimore 
City  Garage  Co.,  at  29  S.  Charles  Street, 
awarded  Joseph  C.  Schamberger,  2122  E. 
Baltimore  Street;  cost  $100,000.  Wyatt  & 
Nolting.  Archts.,   Baltimore. 

♦Atlanta,  Ga. — Contract  awarded  Gude 
&  Co.,  Atlanta,  for  erecting  3-story  brick 
and  terra  cotta  apartment  house  at 
Peachtree  and  Fourth  Sts.  for  Ralph 
Peters  Black;  cost  $60,000.  C.  E.  FVazter, 
Archt..  Candler  Bldg. 

♦Baton  Rouge,  La. — Contract  for  erect- 
ing fireproof  concrete,  steel  and  terra 
cotta  newspaper  building  for  State-Times 
awarded  J.  D.  Brown,  Baton  Rouge. 
Favrot  &  Livaudais,  New  Orleans,  Archts. 

♦Louisville,  Ky. — Contract  tor  erecting 
Y.  W.  C.  A.  building  at  Second  Street 
and  Broadway  awarded  Geo.  H.  Rommel 
Co.,  Louisville;  cost  to  be  about  $175,000. 
J.  B.  Hutchings  &  Son,  Archts.,  Colum- 
bia Bldg. 

♦Columbus,  Ohio. — Contract  for  erect- 
ing office  building  and  storehouse  for 
Rosenthal  Bros,  on  W.  Spruce  Street 
awarded  D.  W.  McGrath,  New  Frist  Natl. 
Bank  Bldg.,  at  $32,500.  Reibel  &  Son, 
Archts.,  New  First  Natl.  Bank  Bldg. 

♦Toledo,  Ohio. — Contract  for  erecting 
brick  addition  to  garage  on  Monroe  St. 
for  Atwood  Automobile  Co.,  awarded 
Schmidt  Hardwood  Co.;  cost  $30,000. 
Manfred  &  Mark  Stophlet,  Archts.,  Nas- 
by  Bldg. 

♦Contract  for  rebuilding  the  Water  St. 
section  of  Niagara  Hotel  awarded  H.  J. 
Spieker  Co.,  409  Michigan  St.,  at  $37,050, 
Thomas  F.  Huber,  Archt.,  The  Spitzer. 

♦Contract  awarded  ITieodore  Starrett. 
Detroit.  Mich.,  for  erecting  7-8tory  storage 
building  for  Schiewe  Storage  Co. 

♦South  Bend,  Ind. — Contract  for  erect- 
ing at  Jefferson  Boulevard  and  Michigan 
Street  a  4-story  building  for  the  Union 
Trust  Co.  awarded  H.  G.  Christman  Co., 
125  S.  St.  Joe  Street;  cost  $200,000. 

♦Grand  Rapids,  Mich. — Contract  award- 
ed by  Standard  Oil  Co.  to  Hauser  Owens 
Ames  Co.,  Grand  Rapids,  for  erecting 
3-story  brick  and  terra  cotta  building  on 
Butterworth  Street;  cost  $25,000. 

♦Champaign,  III. — Contract  for  erect- 
ing 4-story  fireproof  steel,  brick  and 
terra  cotta  building  for  Morrissey  Stipes 
at  Park  Avenue  and  Neil  Street  awarded 
Freeman  &  Brooks,  Champaign;  cost  ap- 
proximately  $153,000. 

♦  Decatur,  III, — Contract  for  erecting 
Old  Folks  Home  awarded  by  Pythian 
Home  Bd.  to  L.  N.  Cope  &  Son,  Decatur, 
at  about  $32,000;  heating,  plumbing  and 
sewerage  to  C.  C.  Schureman.  Jackson- 
ville, at  $5,600. 

♦Albert  Lea.  Minn. — Contract  for  erect- 
ing office  building  on  Newton  and  William 
Streets  for  Harm  Subby  &  Erickson, 
awarded  Wm.  S.  KIngsley,  Faribault,  at 
$140,000. 

♦Wichita,  Kan. — Contract  for  erecting 
the  6-story  brick  and  concrete  fireproof 
building  for  Fourth  Natl.  Bank  awarded 
Swenson  Constr.  Co..  Kansas  City,  Mo., 
at  $109,072. 

♦Seattle,  Wash. — Contracts  for  ma- 
terials for  the  10-story  building  at  Third 
Avenue  and  Stewart  Street  being  erected 
for  Washington  Securities  Corp.  awarded 
as  follows:  Terra  cotta,  to  Northern  Clay 
Co.;  granite,  Sizer  Stone  Co.;  100  tons  of 
reinforcing  steel.  Pacific  Coast  Steel  Co.; 
300  M  ft.  lumber,  Schwager-Nettleton 
MiH  Co. ;  all  of  Seattle. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK. 

Schenectady,  N,  Y, — American  Locomo- 
tive Co.  reported  planning  Improvements 
■costing  $500,000. 

Bloomfield,  N.  J. — Permit  Issued  to  In- 
ternational Arms  &  Fuse  Co.  of  New 
York  to  erect  a  factory  here  for  manu- 
facture of  time  fuses  tor  shells.  A  build- 
ing 525  X  125  ft.,  with  wing  300  x  60  ft.,  is 
to  be  erected;  also  a  magazine  for  storage 
of  black  powder.  Francisco  &  Jacobus, 
Consulting  Engrs.,  200  Fifth  Avenue,  New 
York,   representatives. 

Oil  City,  Pa. — Church  costing  $35,000  to 
be  erected  for  St.  Agatha  Congregation 
at  Fifth  Street  and  Spring  Avenue. 

Philadelphia,  Pa. — Plans  prepared  by 
Horace  Trumbauer,  Land  Title  Bldg.,  for 
club  house  for  City  Club  to  be  erected  on 
Broad  and   Pine  Streets. 

Washington,  D.  C. — American  Federa- 
tion of  Labor,  Ouray  Building,  will  erect 
building     in     downtown     section     to    cost 

$150,000. 

Wheeling,  W,  Va.  —  Stockholders  of 
Wheeling  Steel  &  Iron  Co.  authorized 
$5,000,000  bond  issue;  $2,500,000  to  be  used 
for  improvements. 

Clevela.id,  Ohio. — Standard  Welding  Co., 
W.  Seventy-sixth  Street  and  N.  Y.  Cen- 
tral n.R.,  plans  erecting  $100,000  manu- 
facturing plant  adjacent  to  present  plant. 
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Ikrctarr  of  _. 
•ra  AT«Ba«L 


bainc    prepare 

i  s  IM  fL.  to  ba  aroctcd  to 
I  Ford  ttro  Co.  on  Wcat- 


T1»<«.  O.— Reportad  Oortluid  Bros,  of 
Mmrton.  Ind..  wdl  wwn  foundry  to  bo 
kaowa  aa  Oray  Iron  Vbondry;  eoM  t3«.M*L 

■laws  raNa,  «.  O.— Rapottad  Solabaicar 
*  Soia  Oo.  will  *r«ct  a  tlO«.MO  plant  hare. 

Tax.— J.  St.  Mary  wlU  arect 

MBirallOB     plant    of     Fony- 

aad     Party-third     StrtaU     and 

M:   capacity   16.0M   balos:   coat. 

•boat  tn.«M. 

BIDS    DESIREO. 

Wilimipbla.  Pa.— Reported  dealred  un- 
tn  J«lr  M  by  Pennsylranla  R.  R.  Co.  (A. 
O.  nBrfl.  Cb.  Bnsr..  PhlladalphU)  for 
atactUK  a  »-atory  rainforoed  concrete, 
IM  xlM  ft.,  train  alevator  at  Ciiranl 
Point. 

PRICES    AND    LETTINOS. 
♦fadlaalCT  award  o/  ooalroct. 

ARacbaatar,  N.  v.— Contract  awarded 
Toraar  Cooatr.  Co..  11  Broadway.  New 
Tork,  for  aracUng  J-etory.  »S  x  117  ft., 
rainforcad  concrete  factory  and  ware- 
hooac.  beam  and  girder  conatructlon.  for 
VacuoBi  OU  Co^ 

aayfouaa.  N.  Y.— Contract  awarded  W. 
J  Bnraa  Co.,  Syracuac^  for  erecting 
«  atiwjr  addltton.  lU  x  IW  ft.,  autorao- 
bOa  Biaat  ot  H.  H.  FnuUUn  Mfg.  Co., 
QUtbtd  Btreat:  coot  *M.M«.  Strwlural 
staal  contract  awarded  to  WUUama  Bridga 
Co..  8)Tacuaa. 

AWarran.  Pa.— Contract  awarded  Mc- 
CUntlc-Maiahall      Co..      Pltuburgh,      for 

•  8t(Uther*-Wella 

binary   to   be   In- 
addSUonaL 

i^  warded 


CUntlc-Maiahall      Co..      Pttubt 
aracUi«  aiMia  boUdtBC  for  Strut] 
Oo.     Cau$i».f.     fiaehlnecy 
■taOad  wtn  coat   IM.M*  addSUc 


AMaaninoi 


Cullen  A  Vau 


'X 


Co.. 


KiMilUon. 
addition   to  factory  M  Her- 


*Mllwaukaa,  Wla.— Contract  for  erect- 
ing Ford  aaaembly  plant  on  Proapect  and 
PbrwaD  Avaaoc  awarded  O.  H.  Boaaery 
Oa.  MS  Jaekaon  Street;  building  to  be 
brick    and    coacreta.    and    coat    complete 


-A-Kaekuk.  Iowa.  —  Contract  awarded 
SUMM  *  Webatar  Eng.  Corp.,  Boaton. 
Maaa  far  aracUng  amcltlng  plant  for 
■ivar  Saaaltlag  *  Reflning  Co.  (R.  O. 
Ball  Oao.  Mgr.). 


MISCELLANEOUS 


BIOS  DESIREO. 
SkyllQhta— Albany,  N.  V.— UnUl  July 
n  tar  Trna.  Pub.  B(dga..  Executive  Cbam- 
bar.  CapltoL  Albany,  for  raatoraUon  of 
latartar  akyUgbU  over  Weatem  Stair- 
t.  S.  T.  State  Capitol,  advertlaed  In 
^aaartiw  Racord.  Lewla  F.  Pllcher, 
ate  ArchL,  Albany, 
■prtaklar  SvaUm— Nev»  Orlaana.  Ua.— 
Baportad  deS(rcd  unUl  July  21  by  Port 
Oojna.  (Bkvaat  U.  Lx>eb,  Prea..  New  Or- 
leaaa  Coart  BMg.),  for  fumlahlng  and  In 

-  —        "—  — jlpment  for  building- 

ter  piping  nratem  for 

w>»>m_-    and     tarmlnal    now 

eoMtractlOB  on   MlaaiaaipptBlver 

Talanea    and    Soolat    Bttaeta. 

*  Davta.  Engra.,  Kl  Canal 


f^fia«»  triinh***'  e^iulpment  for^nilldlnga 
aaS  ■iidaniikiiiil  water  piping  nratem  for 
and     tarmlnal    now 


Proposals 

For   Propoaale   Advertlted,   tee   Pagea 
46,   47,   48   and   49. 


Blda 
Cloaa. 
July  20. 
July  2«. 

July  20. 

July  20. 

July  20. 
July  21. 
July  22. 

luly  22. 

July  22. 

July  23. 


July  2S. 
July  24. 

July  21. 
July  26. 


July  26. 


July    I 

.  July  17 
July  10 

,  July  17 


July  26. 
July  26. 

July  27. 

July  27. 

July  2S. 

July  28. 

July  30. 

July  31. 

Aug.    3. 

Aug.    S. 

Aug.  10. 
Aug.  16 


WATERWORKS. 

SeeEi^. 
Record! 

Syitem,  West  Lynn.  Ore.  July     » 
inuke.     Etc..     Kenoaha.  j^j^  j^ 

Mains   and   Tunnel.    St. 

Ix>uis.   Mo July  II 

Mains,   Cedar  Rapids,   la.  July  20 

Pump,  Fargo.  N.  D July  17 

I--lMers.    Pans,  ill JU'V     3 

Adv.  July  3.   10.  ,   ,     ,. 

Reservoir,  Mlffllnburg,  Pa.  July  10 

Adv.  July  10,  17. 
Laying    pipe,    Cincinnati, 

O     July  20 

R«Mrvoir,       Blnghamton 

N.  Y 

Adv.  July  3  to  17. 
Tanks.    Houston.    Tex... 
Reservoir.   Gallltzln,   Pa.. 

Adv.  July  10.  17. 

Pump.   Chicago,   111 

Reservoir.       etc.,       Sioux 

Falls.  S.  D July  10 

Adv.    July    10. 
Inuke.     Etc.,     Kenosha, 

Wis July  17 

Adv.  July  17.  ,  ,     ,. 

Pump.   Oakvllle,   Ont July  17 

Water   Wks.,   Wilbaux, 

Mont July  17 

Pumping   Station,    Wood- 
bury,   N.    J July  17 

Pump.    Equip.,    Rockford, 

111 July  17 

Adv.  July  17. 
Water     Wks.     ImproV., 

Lake   Field.    Minn July  10 

Valves,    Baltimore,   Md.*..  July  20 

Adv.  July  20. 
Waterworks,    Pa  ter  08, 

Wash July  20 

Adv.  July  20. 
Improvements,      Welling- 
ton, Ohio  July  17 

Dam.   Contract   10.   Hart- 
ford, Conn July  10 

Adv.  July  10.  17. 
W  a>t  e  r    Wks.     Improv., 

Cambridffe.  Ohio    July  17 

Adv.  July  17. 
.  System.  Warrenton,  N.  C.  July  17 

Adv.  July  17. 
.  System.  Watervllet,  N.  Y.  July  17 

Adv.  July  17. 


July  20. 
July  20. 
July  21. 
July  21. 
July  21. 
July  22. 

July  22. 
July  22. 
July  22. 
July  2a- 
July  23. 
July  23. 
July  23. 
July  23. 


rMb  See  Eng. 

acSl  Record 

ji^20.  Oak    Park,    III J "ly  17 

July  20.  Clinlon,   la Ju  y  20 

-    ■     —    Kansas    City.    Mo "J"!*^  ,„ 

Milwaukee.  Wis Jub   20 

I,e  Mars,  Iowa   July  }l 

Brooklyn,    N.    Y July  1. 

Ann    Arbor,    Mich... J"'y  ^J 

Boonville.    N.     Y July  3 

Adv.  July  3.  T  ,     in 

Newark.   N.   J Ju  y  10 

ZiinesviUe,  Ohio    July  li 

Cincinnati.    Ohio    July  17 

Spokane,  Wash J"!y  J9 

Ashdown,   Ark July  J  ' 

Ohio     July  17 

Hoiyoke,    Mass J"'/}! 

Holyoke,  Mass July  li 

Adv.  July  17. 

July  23.  St.     Louis,     Mo ^"'^  ?2 

July  24.  Spencer,    la Jun.  ^B 

July  24.  Sarasota,  Fla July  10 

July  2S.  Tiffin.  O Ju".  36 

July  26.  Albany.    N.    Y July  10 

Adv.  July  10,  17. 

July  26.  Burlington,    N.   J July  10 

Adv.  July  10. 

July  26.  West    Jefferson,    Ohio July  10 

July  26.  Burlington,   Iowa   July  li 

July  26.  California   July  17 

July  26.  Jewett.    Pa July  17 

Adv.  July  17.  ,   ,     ,, 

July  26.  Takoma  Park,  D.  C July  17 

July  26.  Los    Angeles,    Cal July  20 

July  26.  Ashdown,  Ark July  20 

July  27.  New  Orleans.  La July     3 

July  27.  Seattle.    Wash July  10 

July  27.  Janesvllle,   Wis July  10 

July  27.  Green  Bay,  Wis July  17 

July  27.  Spencer,    Iowa    July  17 

July  27.  Meriden,  Conn July  20 

Adv.  July  20. 

July  28.  Cuyahoga   Falls,    Ohio July  10 

July  29.  Norfolk.    Va July  17 

Adv.  July  17. 

July  29.  McKinney.  Tex July  20 

July  29.  Lima,  O July  20 

Aug.    2.  Fort    Scott.    Kan July     3 

2.  Issaquah,    Wash July  17 

2.  Seattle.   Wash July  17 

3.  Road    Roller,    West    Palm 
Beach,    Fla July  17 

3.  New    Orleans,    La July  17 

S.Albany.    N.    Y July  17 

Adv.  July  17. 

4.  Butte,   Mont July  10 

6.  Mount  Gilead,   Ohio July  17 

6.  Russellville,    Ark July  20 

7.  BMtte.   Mont July  10 

Aug.  10.  New    Orleans,    La July  17 

Aug.  10.  Washington.  D.  C July  17 

Adv.  July  17. 

Aug.  17.  Memphis,    Tenn July  17 

Aug.  18.  Beldlng,    Mich July  17 


See  Eng. 
Record. 


■ran  Paaea  —  Clawatond,  Ohio.  — Lntll 
J^  It  by  Commlaaloncr  Purchases  and 
■■pallaa.  for  Iron  fencing  at  E^  Nlnety- 
tlilrd  Stroat  bath  bouac  and  Brookalde 
Park. 

Clavatara— CMcaoo.  III.— Until  July  20 
by  W.  R.  MoOfliouiK-.  Comr.  Pub.  Wka., 
for  fumMdaS  aad  instaUIng  compleU.  3 
alactrtc  pa— engir  elevatora.  In  No.  I 
Ward  bubdias.  Contagloa*  DIaeaaa  Hoa- 
pital.  8.  CkUfornla  Ave.  and  W.  Hat  St. 

Camant  RaoSng  Tlla— Panama. — fntll 
Ana.  a  by  MaJ.  F.  C.  Boggs.  Corps  Kngm.. 
C  ■.  A..  Oanaral  Purcbaalng  Officer,  the 
Paaaaaa  ObmI.  Waahington.  D.  C.  for 
foralahfac  caaiant  rooAnc  Ola,  according 
to  Ctrealar  OM.  advertlaed  In  Bnginearlng 
Baoord. 

PRICES    AND    LETTINOS. 
Itludleal'H  aunrd  of  eontraet. 

.  Ptasa  WoHc— Pblladalplila.  Pa.— Umeat 
feM  opaaad  Jaly  t  by  Dcpt  Pub.  Wka.  for 
Improvemaat  of  S.  Broad  St.  plaxa  from 
Oregon  Araoaa  to'Btglar  Btraat.  batwaan 
Thinaenih  aad  Pinaaoth  BtraaU.  auboit- 
tad  by  Edwin  H.  Tbra  of  Pblladalirtda  at 
|123.i*£. 

♦Camant  —  WaaMngton,  D.  C— Con- 
tracta  awarded  by  Bacy.  interior  for  for- 
alahlng  ccinant  for  oa*  on  various  govern- 
BMnt  Irrigation  projects  as  follows:  To 
low  PorthLnd  Cement  Co.,  lola.  Kan.,  (2,- 
•«•  bMa.  at  H  eta.  t>*r  bbl.;  the  Leblgb 
Portlaai  Cement  Co.,  Metallne  Falla. 
Waab..  47.M0  bbla.  at  11  per  bbl.;  tXe 
Nortbwestam  Portland  Cement  Co..  El 
Paao.  Tas..  ItJOO  bUa  at  tl.M  per  bM. : 
Three  Forka  Portlaad  Oemant  Co..  Tri- 
dent^ Mont.,  17.M0  bMa.  at  I1.2S  per  bbl.: 
and  Paelflc  Portland  Cement  Co.,  Tolenaa. 
Cal..  >.M0  bbla  at  tl.40  per  bbL 


Aug. 
Aug. 
Aug. 

Aug. 
Aug. 

Aug. 
Aug. 
Aug. 
Aug. 


SEWERAGE     AND     SEWAGE 
DISPOSAL. 

July  20.  Brazil,    Ind July    3 

July  20.  Eveleth,   Minn July    3 

July  20.  Alma,    Mich July  17 

July  20.  Toronto.    Ont July  17 

July  20.  Cedar    Rapids,    la July  20 

July  21.  Baltimore.   Md July  10 

July  21.  Marlon.   Ohio   July  17 

July  21.  Brooklyn,    N.    Y July  17 

July  22.  Milwaukee.  Wla July  10 

Adv.  July  10,  17. 
July  23.  Falrport.    N.    Y July  17 

Adv.  July  17. 
July  M.  Maywood.  N.  J July    3 

Adv.  July  3.  10. 
July  2«.  Ocean  City.  Md July  10 

Adv.  July  10.  17. 

July  2(.  Sandstone,    Minn July  17 

July  26.  Wilbaux,    Mont July  17 

July  26.  Appleton,   Wis July  20 

July  27.  Cloverdale.    Ala July  ID 

July  27.  Cincinnati.  Ohio  July  17 

July  28.  Cuyahoga   Falla,   Ohio July  10 

July  28.  Cheviot,    Ohio    July  27 

July  23.  Newark,    N.    J July  20 

Aug.    3.  Paducah.   Ky July     3 

Adv.  July  3,  10. 
Aug.  10.  Warrenton,    N.   C July  17 

Adv.  July  17. 
Aug.  31.  Newark,   N.   J July  10 

Adv.  July  17. 


BRIDGES. 

July  20.  Watertown,   8.   D July    3 

July  10.  Seattle,   Waab July    I 

July  20.  Columbus.    Ohio    July  17 

July  21.  Hardin,  Mont July    3 

July  21.  Younnstown.   Ohio    July  10 

July  21.  Mlnetto.    N.    T July  17 

Adv.  July  17. 

July  21.  Harrlsburg,   Pa.    July  17 

July  22.  Moundsvllfe.  W.  Va July  10 

July  22.  Seattle.   Waah Jun.  19 

Adv.  Jun.  19  to  July  17. 
July  23.  North   Yakima.   Wash....  July  20 

July  24.  Mooreneld,  Ont    July    3 

July  24.  .Newark.   Ohio   July    3 

July  2S.  Hollon.   Kan July    3 

July  2«.  Williamson.    W.    Va July  17 

July  27.  Coshocton.   O July  20 

July  23.  Manallekl.   Ohio    July  10 

July  2*.  Houtxdala.   Pa July  17 

Aug.    2.  I>oa    Angelea.    Cal July  20 

Aug.    2.  aienolden.   Pa    July  20 

Adv.  July  20. 

4.  South   Amboy.   N.   3 July  10 

7.  CI*«rwaler.    Fla July  17 


Aua. 
Aug. 


PAVING     AND     ROADS. 

July  20.  Oelweln.  la Jun.  It 

July  M.  Huntington.  W.   Va July    3 

July  to.  Seattle,   Waak.    July    3 

July  20.  Laurel.   Mlsa July  10 

July  to.  Xcnla.  Ohio   July  10 

Jnly  20.  New  Orleans,  Ia July  17 

Julv  20.  Greenwood.    Mlas July  17 

July  20.  Dewey.   Okla.    July  17 


HYDRAULIC     CONSTRUCTION 
AND   RIVER  IMPROVEMENTS. 

July.  It.  Steel  Gates,  Wilmington, 

N.  C Jun.  19 

Adv.  Jun.  19  to  July  10. 
July  20.  Irrigation    Work,    Wash- 
ington,   D.    C .Tuly     3 

Adv.  July  3. 
July  21.  Ditch  Improvement, 

Canton,  Ohio  July     3 

July  21.  Pumping     Plant,     Etc., 

Qulncy,  III July    3 

Adv.  July  3,  10. 
July  21.  Dredge   Work.   Austin, 

Minn July  17 

Adv.  July  17. 
July  21.  Stone     for    Jetties,     New 

Orleans,  La July  17 

July  22.  Pier,  Augusta,  Ga July  10 

Adv.  July  10.  17. 
July  23.  Structural   Steel   for 

Wharf,  Panama   July  17 

July  23.  W  h  a  r  f,    Etc.,    Houston, 

Tex July  17 

July  24.  Dredging,        Jacksonville, 

Fla Jun.  26 

Adv.  Jun.  10  to  July  17. 
July  26.  Ditch.    Marshall,   Minn...  July  17 

July  26.  Pier,  Redondo,  Cal July  17 

July  28.  Cylinder     Gates,      Wash- 
ington,   D.    C July  17 

July  30.  Irrigation     Work,     Great 

Falls.  Mont July     3 

July  30.  Dredging,     Port    Chester, 

N.  Y July    3 

Adv.  July  3  to  17. 
July  30.  Brei..kwater.     Conneaut, 

Ohio   July    3 

Adv.  July  3  to  17. 
July  30.  Breakwater,    Lorain,  Ohio  July  17 

Adv.  July  17. 
July  20.  Dredging,     Kansas     City, 

Mo .Tuly  20 

July  31.  Dredging,    Pearl    Harbor, 

.   .     „        Hawaii    Jun.  19 

July  31.  Dam    and    Shore    Protec- 
tion, Rock  Island,  111 July  10 

Adv.  July  10.  17. 

July  31.  Levee.    Caldwell,    Tex July  10 

July  31.  Ditch,    North    Yakima, 

Wash July  17 

July  31.  Drains,     North     Yakima, 

„    ^'^h July  20 

Aug.    2.  Dredging.    N  e  w   T  o  r  k, 

N.  Y July  10 

Adv.  July  10,  17. 
Aug.    3.  Breakwater.  Chicago,   111.  July  10 

Adv.  July  10.  17. 
Aug.    4.  Dredging.    Norfolk,    Va. . .  July  10 

Adv.  Julv  10. 
Aug.    9.  Pier.    Philadelphia,    Pa...  July  10 

Adv.  July  10.  17. 
Aug.    9.  Dredging,       Philadelphia, 

''a-    •• July  10 

Adv.  July  10,  17. 
Aug.  13.  Irrigation    Work,    Saco, 

Mont ;.  July  17 

Adv.  July  17. 
Aug.  14.  D  r  e  d  g  Ing,     Bremerton, 

Wash .Tuly  10 

Aug.  16.  Dredge    Work.     Rosseau! 

Minn Jun    26 

Sep.  18.  Pier,  Pearl  City.  T.  H. ■.'.■.  July  10 


Bids 

Close.  

Aug.  16.  Dredging.    Portland,    Me.  July  17 
Adv.  July  17. 

Aug.  24.  Dredger,    Adelaide,    Aus- 
tralia      Jun.  It) 

PUBLIC    BUILDINGS    AND 
SCHOOLS. 

Indianapolis,    lud Jun.  13 

Watertown,    S.    D July     3 

Cleveland,    Ohio    July  10 

Milaca.    Minn J  uly  10 

Philadelphia,    Pa July  17 

Ypsilanti,   Mich July  17 

Detroit,    Mich July  17 

Dallas,    Tex    July  20 

Kingliug,    Okla J  uly  20 

New   Orleans,   La Jun.  Is 

Adv.  Jun.  19  to  July  17. 

Roland,  Iowa July    2 

Salem,    Ore luly    3 

Kinbrae,  Minn July  10 

I'ittsburgh,  Pa July  17 

Cleveland,    Ohio    July    S 

Los  Angeles,   Cal J  uly  17 

Buffalo,    N.    Y July  17 

Chicago,   111 July  17 

Portland,   Ore July  17 

Medford,    Mass July  20 

Fort  Hancock,  N.  J July    3 

New   Dorp.   N.    Y luly  17 

Muncy,    Pa July  17 

San  Diego,   Cal Jun.  26 

Lowell,    Ohio    I  uly    3 

Favetteville.   Ohio    July    3 

Tabor,   S.   D July  10 

Webb  City,  Mo Jun.  l!l 

Springfield,    111 July  10 

Upper   Darby,    Pa July  17 

Weston,   W.    Va July     3 

Adv.  July  3. 
New  Bloomington,  Ohio. .  July    3 
Albany,    N.    Y July    3 

Adv.  July  3,  10. 

Boston,   Mass July  10 

Peekskill.    N.    Y July  17 

Adv.  July  17. 

Beverly.   Mass July  17 

New  Bloomington,  Ohio..  July  17 

Jersey  City,   N.   J July    3 

Hayti,    S.    D July  10 

Richmond,   Mo July  17 

guitman,    Ga Jun.  26 
radell,  N.  J July  1" 

Albion,    Mich Jun.  26 

Cincinnati,    Ohio    July  10 

Kenosha,    Wis July  10 

,  Guantanamo,  Cuba July     3 

Muncie,    Ind July    3 

.  Stevens    Point,    Wis July  10 

.  ■Milifield,   Ohio    July  17 

.Seattle,     Wash Jun.     6 

.  Fort  Atkinson,   Wis July     3 

.Washington,    D.    C July    3 

Adv.  July  3,  10. 

.  Kent,   Ohio    July  17 

.  Pisgah.   Iowa   July  17 

Hammond,    Ind July  17 

Adv.  July  17. 
.  Cleveland   Heights,    Ohio.  July  17 

Lanstord,    Pa July  17 

Wellsburg,   W.   Va July  10 

.  North   Attleboro,   Mass...  July  10 

Gardiner,   Me July  10 

.  Schuyler,   Neb July  17 

.  Baltimore,   Md Jun.  26 

Adv.  Jun.  26  to  July  3. 

Ulackwell.    Okla July  17 

Wisner,   Neb July  10 

PRIVATE     BUILDINGS. 

July  20.  Great  Falls.  Mont July  17 

July  26.  Richmond,   Mo July  17 


July 

20. 

July 

20. 

July 

iU. 

July  20. 

July 

M. 

July 

li). 

July  20. 

July 

M. 

July 

20. 

July 

ii. 

July 

21. 

July 

iy. 

July 

21. 

July 

21. 

July 

n. 

Julv 

22. 

July 

22. 

J  uly 

22. 

July 

July 

22. 

Juiv 

23. 

July 

23. 

July 

23. 

July 

24. 

July  24. 

July 

24. 

July 

24. 

July 

26. 

July 

26. 

July 

26. 

July 

2V. 

July 

27. 

July 

27. 

July 

27. 

July 

2V. 

Julv 

27. 

July 

27. 

July  28. 

July 

28. 

Julv 

2S. 

July 

29. 

July 

29. 

July 

30. 

July 

30. 

Julv 

30. 

July 

31. 

July  31. 

July  31. 

July 

31. 

Aug 

1. 

Aug 

2. 

Aug 

2. 

Aug. 

2. 

Aug 

2. 

Aug 

.2. 

Aug 

6. 

Aug 

9. 

Aug 

U. 

Aug 

12. 

Aug 

13. 

Aug 

Ju, 

Aug 

16. 

Aug 

19. 

Sep. 

1. 

July  20. 

July 

20. 

July 

20. 

July 
July 

20. 
21. 

July 

21. 

July 
July 

21. 
21. 

July 

27. 

July 

27. 

July 

27. 

July  28. 


July 

28. 

July 

31 

Aug. 

3 

Aug. 

3 

Aug. 

4 

Aug. 

12 

Aug. 

16 

Aug. 

16 

Aug. 

16 

Sep.  18. 


MISCELLANEOUS. 

El.  Ry.,  Brooklyn,  N.  Y..  July     3 
Adv.  July  3,  10. 
Steel     Beams,     Washing- 
ton, D.  C July  10 

Garbage     Disposal.     New 

York,    N.    Y July  17 

Elevators,    Chicago,    111. ..  July  17 
Elevator,  Port  Townsend, 

Wash Jun.  21 

Power    Plant    Machinery, 

Greencastle,  Ind July     3 

Adv.  July  3. 

Railroads,    Alaska    July  1' 

Sprinkler     System,     New 

Orleans,  La July  11 

Manganese      Ralls,      New 

York,   N.  Y July  11 

Skylights.   Albany,    N.   Y.July  11 

Adv.  July  17. 
El.    Ry..    Section    3,    New 

York,  N.  Y July  1' 

<2  prop.     Adv.  July  17. 
Section    2.    El.    Ry.,    New 

York,   N.  Y luly  V' 

Adv.  July  17. 
Rail  Splice  Bars.  Etc.,  for 

Ry.s.,   New  York,  N.  Y..  July  1' 
Timber,    Detroit,    Mich...  Jun.  2( 

Adv.  Jun.  26,  July  10,  17. 
Route  50,    Station   Finish, 

El.   Rv..  New  York,  N.  Y.  July  1' 

Adv.  July  17. 
Cement     Roofing     Tile, 

Panama    July  l 

Adv.  July  17. 
Station  Finish.   Section  2. 

El.  Ry.,  New  York,  N.  Y.  July  11 

Adv.  July  17. 
Steel    Barges,    Vicksburg. 

Miss July  IC 

Adv.  July  10,  17. 
Towing  Locomotives,  etc.. 

Panama Jun.  2( 

Siibwav    Work,    Philadel- 
phia,  Pa July  10 

Found,   and    Piers  for   El. 

Ry..    Philadelphia.    Pa. . .  July  1 1 

Adv.  July  17. 
Ry.      at     Naval     Station. 

Pearl    Harbor,    Hawaii. .  July  10 
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Steel    Plates   Are    Improvement   in 
Tunnel  Lining 

Steel  tunnel-lining  plates  are  said  to  be 
proving  more  economical  and  safer  than  tim- 
bering in  building  tunnels  in  soft  ground.  The 
photograph,  shown  herewith,  illustrates  the 
way  in  -which  these  pressed  steel   plates  are 


SEGMENTAL    LINING    FOR    8-FOOT    TUNNEL 

fitted  together.  The  rings  shown  are  for  an 
eight-foot  tunnel.  They  were  made  by  the 
Blaw  Steel  Construction  Company  of  Pitts- 
burgh. 


Electrification  Data 

Under  the  caption  of  "Results  of  Electri- 
fication" the  Westinghouse  Electric  &  Manu- 
facturing Company,  of  East  Pittsburg,  Pa., 
has  issued  an  ornate  booklet  of  72  8%  x  11-in. 
pages  on  heavy  paper,  showing  by  engraving 
and  text  the  principal  installations  in  which 
the  company  has  had  a  hand.  These  include 
those  on  the  Pennsylvania,  New  Haven,  Nor- 
folk &  Western  and  numerous  other  railroads 
in  the  United  States,  not  to  mention  the 
Italian  State  Railways.  They  also  embrace 
urban  lines,  tunnel  work,  mountain  grades, 
yard  work,  high-class  electric  interurban  lines 
— virtually  every  class  of  railroad  transporta- 
tion to  which  the  electric  locomotive  or  mul- 
tiple-unit system  has  been  applied.  On  next 
to  the  last  page  is  a  table  of  mileage  and  elec- 
tric equipment  of  all  electrified  steam  roads 
in  the  United  States,  with  the  dates  of  elec- 
trification and  information  as  to  which  are 
Westinghouse  installations. 

The  company  has  also  issued  the  first  num- 
ber (June,  1915)  of  a  periodical  called  "West- 
inghouse Electrification  Data."  This  is  an 
S%  X  11-in.  illustrated  pamphlet  of  12  pages, 
giving  technical  data,  performance  records, 
comparative  costs  and  other  pertinent  infor- 
mation. 


Business  Notes 


Charles  Allison  Lamb,  formerly  a  manager 
of  the  National  Tube  Company,  died  at  his 
home  in  Chicago,  July   18. 

The  Cambridge  Works  of  the  Interstate  Iron 
&  Steel  Company  of  Chicago,  at  Cambridge, 
Ohio,  was  destroyed  by  fire,  July   18. 

W.  Spencer  Robertson  was  appointed  secre- 
tary of  the  American  Locomotive  Company,  30 
Church  Street,  New  York  City,  at  a  meeting  of 
the  board  of  directors,  held  July  14. 

William  T.  Dunn,  formerly  tool  steel  expert 
for  the  Carpenter  Steel  Company  in  New  Eng- 
land, has  been  appointed  district  sales  agent 
for  New  England  and  eastern  Canada  for  the 
International  High  Speed  Steel  Company  of 
New  York. 


Robert  C.  Scott,  for  many  years  secretary 
and  treasurer  of  the  Morris  Machine  Works, 
builders  of  dredges,  centrifugal  pumps  and 
pumping  engines,  of  Baldwinsville,  N.  Y.,  died 
July  3. 

The  Austin-Western  Road  Machinery  Com- 
pany of  910  South  Michigan  Avenue,  Chicago, 
has  arranged  to  open  a  branch  office  in  the 
Bulletin  Building,  Philadelphia,  under  the  su- 
pervision of  E.  M.  Terwilliger. 

George  P.  White  has  been  appointed  man-  . 
ager  of  the  Philadelphia  office  of  the  Buffalo 
Steam  Roller  Company,  sole  builder  of  Buf- 
falo Pitts  Rollers,  of  Buffalo.  He  has  been 
connected  with  the  company  for  several  years. 
The  Philadelphia  office  is  located  in  the  Bulle- 
tin Building. 

C.  F.  Rouze  has  been  appointed  sales  man- 
ager for  the  Knox  Motor  Association  of 
Springfield,  Mass.,  sole  distributors  of  the 
products  of  the  Knox  Motors  Company,  suc- 
ceeding H.  F.  Blanchard,  resigned.  Mr. 
Rouze  was  formerly  in  charge  of  the  Knox 
branch  office  at  Kansas  City. 

Ralph  T.  Coe,  manager  of  the  Canadian 
Sirocco  Company,  Ltd.,  of  Windsor,  has  re- 
signed to  enter  the  engineering  service  and 
sales  field  in  New  York  State  with  offices  at 
the  Insurance  Building,  Rochester,  and  the 
Live  Stock  Exchange  Building,  Buffalo.  He 
has  been  appointed  district  manager  for  War- 
ren, Webster  &  Company  and  the  American 
Blower  Company  of  Detroit. 

M.  Beatty  &  Sons,  Ltd.,  manufacturer  of 
dredges,  hoisting  engines,  ditchers,  locomo- 
tive cranes  and  other  equipment,  of  Welland, 
Ont.,  announce  a  change  of  control  and  man- 
agement, effective  July  19.  H.  L.  Beatty  has 
been  elected  president  of  the  company.  A.  0. 
Beatty,  formerly  consulting  engineer,  vice- 
president  and  general  manager  and  Harris  T. 
Dunbar,  a  member  of  the  board  of  directors. 
V.  R.  Browning,  formerly  president;  R.  A. 
Green,  formerly  general  manager  and  B.  F. 
Miles,  of  the  board  of  directors,  who  had 
charge  of  the  business  for  the  past  three  years 
have  severed  their  connection  with  the  com- 
pany. 

The  Harvey  Company,  with  office  and  ware- 
house located  at  113  South  Street,  Baltimore, 
has  recently  been  incorporated  to  sell  rail- 
road, contractors',  builders',  marine  and  indus- 
trial equipment.  It  will  also  maintain  a  stor- 
age yard  at  Curtis  Bay,  Md.,  along  the  Balti- 
more &  Ohio  Railroad  tracks,  where  facilities 
will  be  arranged  for  the  storage  of  contractors' 
engines,  cars  and  other  items  of  plant.  It  is 
desirous  of  receiving  a  complete  line  of  cata- 
logs and  prices  from  all  manufacturers  of 
materials  in  its  line.  J.  Edward  Harvey,  for- 
merly vice-president  of  the  South  Baltimore 
Steel  Car  &  Foundry  Company,  and  also  pro- 
prietor of  the  Eastern  Railway  Supply  Com- 
pany, is  president  of  the  company. 


Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  literature: 

Beaudry  &  Company,  141  Milk  Street,  Bos- 
ton, Mass.  Catalog,  3%  x  6  in.,  16  pages,  illus- 
trated. Beaudry  Champion  and  Peerless  power 
hammers. 

Trussed  Concrete  Steel  Company,  Youngs- 
town,  Ohio.  Circular,  12%  x  10  in.,  colored 
and  illustrated.  Relates  how  United  steel  sash 
was  tested  at  the  Edison  plant  after  the  fire 
and  accepted  for  the  reconstruction. 

Builders'  Iron  Foundry,  Providence,  R.  I. 
Bulletin  140,  sheet  folder,  illustrated.  Brief 
outline  of  the  principal  features  of  type  M 
register-indicator-recorder  for  the  Venturi 
meter,  which  records  autographically  the  rate 
of  flow  of  fluid  through  the  meter  tube. 

Carbo  Steel  Pole  Company,  Rand-McNally 
Building,  Chicago.  Catalog  4x9  in.,  20  pages, 
illustrated.  Descriptive  of  the  principle  gov- 
erning the  construction  of  Carbo  stand  and 
steel  poles  for  transmission  lines  and  of  their 
economy   over  wooden   poles   in   actual   trans- 


mission-line construction,  which  is  said  to  be  a 
saving  of  $585  per  mile. 

Keystone  Blue  Paper  Company,  912  Filbert 
Street,  Philadelphia.  Sample  book,  8x3% 
in.,  20  pages,  illustrated.  Contains  specimens 
of  blue  process  paper  for  blue  printing  and 
specifications  for  ordering  same.  Certain 
processes  of  manufacture  are  described  and 
illustrated. 

A.  Leschen  &  Sons  Rope  Company,  St.  Louis. 
"Leschen's  Hercules,"  June,  1915,  8  x  10%  in., 
12  pages,  illustrated.  Contains  brief  articles 
on  hardwood  logging  and  manufacturing  in 
Mississippi  and  sand  and  gravel  handling  in 
Louisiana,  etc.,  where  "Hercules"  cables  are 
used. 

Austin-Western  Road  Machinery  Company, 
Chicago.  Two  folders,  10  x  6%  in.,  4  pages 
each,  illustrated.  Describe  the  latest  additions 
to  this  company's  line  of  earth  handling  and 
road  making  machinery.  The  Austin  road 
ripper  and  the  Western  No.  10  traction  en- 
gine grades. 

Rochester  Excavating  Machinery  Company, 
Rochester,  N.  Y.  Catalog,  12%  x  10%  in.,  21 
pages,  illustrated.  A  detailed  and  complete 
description  of  the  Fogarty  excavating  bucket, 
showing  with  reproduced  photographs  its 
capacities  as  a  bucket,  for  what  work  it  is  de- 
signed and  its  wide  range  of  usefulness. 

Ingersoll-Rand  Company,  11  Broadway,  New 
York.  Bulletin  3031,  6x9  in.,  24  pages,  illus- 
trated. Describes  the  new  Ingersoll-Rogler, 
class  FR-1  steam-driven,  single-stage,  straight- 
line  air  compressor,  which  has  for  its  principal 
features  special  air  valves  in  the  air  cylinder 
and  the  balanced  piston  steam  valve  with 
automatic  cut-off  control  in  the  steam  cylinder. 
Bulletin  4034,  6x9  in.,  4  pages,  illustrated. 
Describes  the  smaller,  type  26,  Leyner-lnger- 
soll  water  drill,  which  is  similar  to  type  18  in 
design,  yet  considerably  lighter  and  is  intended 
for  smaller  diameter  and  shorter  depth  holes. 

Emerson  Pump  &  Valve  Company,  Alex- 
andria, Va.  Catalog,  6%  x  9%  in.,  80  pages, 
illustrated.  A  comprehensive  presentation  of 
facts,  information  and  instructions  as  to  their 
installation  and  operation,  relative  to  Emerson 
steam  pumps  is  contained  in  the  first  portion 
of  this  catalog.  The  uses  to  which  they  have 
been  applied  in  connection  with  contracting 
work,  raising  sunken  ships,  etc.,  are  reproduced 
in  the  illustrations.  Tables  containing  data  for 
sizes,  prices,  etc.,  and  contents  of  cylinders 
are  included.  A  second  portion  of  the  book 
consists  of  a  list  of  parts  and  their  prices  and 
a  third  and  last  section  of  testimonials. 

Picher  Lead  Company,  Joplin,  Mo.  Booklet, 
6x9  in.,  48  pages,  illustrated.  The  subject 
of  this  publication  is  protective  coatings  for 
structural  metals  with  special  reference  to  the 
merits  of  sublimed  blue  lead  and  white  lead. 
Corrosive  action  and  prevention,  paint  values 
and  paints  tested  at  Atlantic  City  from  1908 
to  1914  under  the  auspices  of  the  American 
Society  for  Testing  Materials  are  discussed, 
while  the  special  points  of  sublimed  blue  lead 
and  white  lead,  which  are  classed  as  eight,  are 
briefly  elucidated.  The  illustrations  show  some 
of  the  sections  of  the  metal  panels  tested  at 
Atlantic  City  and  several  large  structural  steel 
constructions  upon  which  the  sublimed  blue 
lead  was  used. 

Robert  W.  Hunt  &  Company,  engineers,  Chi- 
cago. Six  useful  booklets,  devoted  respectively 
to  cement  and  concrete,  paving  brick,  highway 
bridges,  creosoted  timber,  steel  rails  and  the 
engineering  division  of  the  company.  The 
first  four  mentioned  are  similar,  4x9%  in., 
containing  from  8  to  19  pages;  each  includes 
standard  or  proposed  standard  specifications. 
The  rail  booklet,  8%  x  11  in.,  16  pages,  con- 
tains the  standard  specifications  of  the  Amer- 
ican Railway  Association,  the  American  So- 
ciety for  Testing  Materials,  and  three  sets  of 
manufacturers'  specifications,  together  with 
tabulated  dimensions  of  standard  sections.  The 
sixth  booklet,  5x8  in.,  16  pages,  is  printed 
in  an  attractive  manner,  and  sets  forth  the 
field  covered  by  the  company,  and  its  depart- 
mental organization  and  equipment. 


New  Construction  Activities 


Railway  earnings  throughout  the  country 
riwwed  an  increase  over  last  year  for  the  first 
time  in  tl>e  statement  for  May  just  made  pub- 
lic by  the  Interstate  Commerce  Commission. 
Increases  hfd  been  recorded  in  previous  state- 
ments, bat  the  gain  was  confined  to  the  East- 
em  roads.  It  is  expected  that  revenues  will 
slww  a  still  further  improvement  when  the 
statistics  for  June  are  given  out. 

Work  calling  for  structural  steel  has  shown 
inereaaed  activity  this  month  throughout  the 
eoantry.  Contracts  already  awarded  total  75,- 
000  tons,  and  it  is  expected  that  work  involving 
80,000  tons  more  will  be  let  before  the  end  of 
the  month.  This  would  make  the  structural 
business  for  July  the  heaviest  in  many  months. 
A  large  part  of  this  tonnage  is  made  up  by 
four  New  York  City  rapid-transit  contracts, 
and  by  the  St.  Louis  Free  Bridge,  awarded 
July  18.  Aside  from  these  contracts,  the  prin- 
cipal gain  is  in  the  volume  of  building  work, 
bridge  work  being  still  very  light. 

Labor  troubles,  arising  apparently  from  a 
desire  on  the  part  of  the  unions  to  take  ad- 
vantage of  the  increased  export  business  in 
some  lines  to  improve  their  position,  have  not 
yet  seriously  affected  construction  projects. 

Buildings 

The  lowest  bid  submitted  for  erecting  a 
building  for  the  Department  of  the  Interior 
at  Washington,  D.  C.  was  $1,622,000.  A  con- 
tract for  building  a  $200,000  hospital  has  been 
awarded  at  New  Hartford,  N.  T.  A  contract 
for  building  a  State  hospital  has  been  awarded 
at  Woodward.  Iowa,  at  $230,000.  The  lowest 
bid  for  erecting  an  orphanage  at  Superior, 
Wis.,  was  $103,000.  Bids  are  asked  on  a 
$100,000  municipal  building  for  Little  Falls, 
N.  Y.  It  is  reported  that  a  contract  for  1500 
tons  of  steel  to  complete  the  Grand  Central 
Terminal  in  New  York  City  will  be  awarded 
this  week  by  the  New  York  Central  Railroad. 
A  contract  will  soon  be  let  for  erecting  a 
$1,000,000  bank  building  in  Philadelphia. 
Plans  have  been  completed  for  a  $250,000 
hospital  building  at  Boston.  Plans  have  been 
filed  for  a  $600,000  gymnasium  for  Barnard 
College  in  New  York  City.  A  $400,000  store 
building  is  to  be  erected  at  Detroit.  Plans  will 
be  prepared  for  a  $300,000  court  house  at  Wil- 
mington, Ohio.  It  is  reported  from  Toronto 
that  a  $2,000,000  hotel  will  be  built  in  that  city. 
A  permit  has  been  issued  for  erecting  the  ware- 


house for  a  grocery  company  in  Kansas  City 
noted  several  weeks  ago.  The  estimated  cost 
is  $175,000.  It  is  reported  that  a  $1,200,000 
office  building  will  be  put  up  in  Salt  Lake  City. 

Bridges  and  Roads 

A  contract  has  been  awarded  at  New 
Gretna,  N.  J.,  for  a  bascule  drawbridge,  at 
$78,800.  The  Pennsylvania  Railroad  has 
awarded  a  contract  for  its  1600-ft.  concrete 
viaduct  across  the  Schuylkill  River  at  Mana- 
yunk,  Pa.  A  concrete  viaduct  contracted  for 
at  Portsmouth,  Ohio,  will  cost  $120,000.  Bids 
are  desired  for  the  substructure  and  super- 
structure of  a  concrete  bridge  with  a  bascule 
draw  span  at  Bridgeport,  Conn.  Bids  are  de- 
sired for  four  bridges  by  the  city  of  Phila- 
delphia. Bids  are  desired  in  Cleveland  for 
building  the  reinforced-concrete  floor  of  the 
Clark  Avenue  viaduct,  estimated  to  cost 
$100,000. 

Plans  are  being  prepared  for  a  $250,000 
bridge  at  Kingston,  N.  Y.  Plans  have  been 
approved  for  a  $500,000  bridge  over  the  Sus- 
quehanna River  at  Wilkes-Barre,  Pa.  Plans 
for  the  Neville  Island  Bridge  at  Pittsburgh, 
which  will  cost  $1,596,000,  have  been  submitted 
to  the  U.  S.  War  Department  for  approval. 
The  contract  for  a  $175,000  concrete  bridge 
at  Dayton,  Ohio,  will  soon  be  let.  Plans  are 
being  prepared  at  Portland,  Ore.,  for  grade 
crossing  elimination  work,  involving  eight 
bridges,  which  will  cost  $400,000. 

A. paving  contract  totaling  $75,000  has  been 
awarded  at  Lebanon,  Pa.  A  $90,000  asphalt- 
road  contract  has  been  awarded  at  St.  Albans, 
W.  Va.  A  contract  for  surfacing  gravel  roads 
awarded  at  Crystal  Springs,  Miss.,  amounts  to 
$150,000.  Kaufman,  Tex.,  has  awarded  a 
$161,000  road  contract.  Bids  are  desired  on 
considerable  paving  work  at  Middletown, 
Ohio.  Bids  are  desired  by  the  State  of  Wash- 
ington on  approximately  $100,000  worth  of 
road  work.  Bids  will  soon  be  opened  on  ad- 
ditional paving  work  in  Manhattan  and  Brook- 
lyn, New  York  City.  Paving  contracts  total- 
ing $180,000  will  soon  be  let  at  Zanesville, 
Ohio.  Williamsburg,  Ky.,  has  sold  $150,000 
road  bonds,  and  road  bonds  totaling  $375,000 
have  been  sold  at  McKinney,  Tex. 

Waterworks  and  Sewers 
Bids  opened  July  12  for  city  connections  to 
the  Catskill  supply  by  New  York  City  total 


nearly  $135,000.  Bids  have  been  opened  for 
a  $35,000  reservoir  at  Media,  Pa.  A  $120,000 
waterworks  contract  has  been  awarded  at 
Warrenton,  Ore.  Bids  will  be  received  Aug.  3 
for  laying  14,000  lin.  ft.  of  51-in.  steel  pipe  at 
Ottawa,  Ont.  A  report  has  been  made  at 
Aberdeen,  Wash.,  recommending  a  $500,000 
water-supply  project. 

The  lowest  bid  received  by  New  York  City 
July  15  for  sewer  work  was  $81,293.  Bids 
have  been  opened  on  a  $60,000  sewer  contract 
at  Avalon,  N.  J.  An  $83,000  sewer  contract 
has  been  awarded  at  Syracuse,  N.  Y.  The 
lowest  bid  submitted  for  constructing  the 
South  End  sewer  at  Peoria,  111.,  was  $221,- 
000.  Bids  are  desired  Aug.  23  for  construct- 
ing improved  sewerage  works  at  Dallas.  Bids 
are  desired  for  constructing  a  $300,000  rein- 
forced-concrete  sewer  at  Salt  Lake  City.  The 
Joint  Sewerage  Commission  of  Vancouver, 
B.  C,  has  approved  the  Hastings  Park  sewer. 

Miscellaneous 

The  lowest  bid  received  July  20  at  New  York 
City  for  constructing  the  Culver  elevated  line 
in  Brooklyn  was  $877,959.  The  contract  for 
laying  track  on  the  Utrecht  Avenue  line  in 
Brooklyn  was  let  at  $71,000,  and  the  low  bid 
received  for  furnishing  track  and  materials 
for  the  remaining  lines  of  the  dual  system  in 
New  York  City  amounted  to  $1,202,000.  The 
Thirty-Fifth  Street  pier  in  Brooklyn  was  con- 
tracted for  last  week  at  $319,000.  The  con- 
tract for  the  Pittsburgh  highway  tunnel  was 
awarded  this  week  at  $1,145,625.  Bids  opened 
at  Vicksburg,  Miss.,  for  $1,415,000  cu.  yd.  of 
levee  work  were  rejected.  The  lowest  bid  for 
U.  S.  Government  wharf  and  jetty  work 
opened  July  12  at  Portland,  Ore.,  was  $176,000. 

Plans  of  the  Municipal  Railway  Corporation 
of  New  York  City  for  rebuilding  the  Broad- 
way and  Myrtle  Avenue  lines  in  Brooklyn  have 
been  approved  by  the  Public  Service  Commis- 
sion. Bids  are  desired  at  Palmetto,  Fla.,  for 
constructing  a  $110,000  drainage  system.  Bids 
are  desired  at  Windom,  Minn.,  for  constructing 
ditches  which  will  cost  $130,000.  It  is  re- 
ported that  a  franchise  has  been  granted  to  a 
lumber  railroad  at  Americus,  Ga.  It  is  also 
reported  that  a  $500,000  causeway  will  be  built 
at  Fairmont,  W.  Va.  Application  has  been 
made  to  the  U.  S.  Government  for  aid  in  build- 
ing a  $3,000,000  dam  for  the  Turlock  and 
Modesto  irrigation  districts. 


PROPOSED     WORK 


Maa*. — FUna   reported    com- 
br    UMMral    Elactric    Co.     for    a 
^  to  b«  eocurtroeted  on  the  former 
Altai  piepeitji  MJrt  of  praaent  worlu. 

La  (toy,  N.  V.— Citizens  reported  to 
have  votad  an  addlUoaal  tU.MM  bonda 
far  water  worka  cxtenaioiM. 


N.  J.— Undar  dlrecUon  of 
Water  Chief  Ijoom.  of  Camden,  pUnii  hav« 
keen  eomplelad  for  an  auxiliary  i>umplnic 
atatloo  to  be  toealed  at  Delalr.  It  pro- 
far  a  boUdlnc  in  which  wlU  be  In- 
'  t  tmatpu  each  with  a  dally  ca> 
iT  i,tm.tM  ipU. 


pmatr  of 

■aaalda  Park.  N.  J. — Exirnalon  of  water 
cootemplated.        Addreaa      Frank 
Boro.  Clk. 


Bai 


lUaMpMa,  Pa.— Chief  Davla.  of  the 
•a  of  Water  reported  to  be  planning 
•spendltore  of  i»<.S>0  for  Improvement 
af  water  aopply  of  8oath  Philadelphia  to 
ba  devoted  lo  conativctlon  of  new  valve 
bosea  of  conerela  Maaonry. 

Wllaon,  N.  C— CItlxena  reported  to 
have  voted  booda  for  water  worka  and 
atreet  Improvcmenta. 

Oranoakura,  S.  C<— Water  and  IlsJit 
kends  for  t».tf  wtn  be  aold  Auc  »  br 
T.  O.   S.  DthMe.  CItr  Clk. 

Columbua,  Oa. — BA.  of  Water  Comrs. 
<Joiin  <:.  Cook.  Chmn.)  haa  peUUoned  Bd. 
of  Aldermen  for  an  additional  SM.OOO  to 
complete  the  water  worka. 

Covington,  Ky. — Water  worka  improve- 
ment bond*  for  1200.000  will  be  aold  July 
»  by  H.   O.   Klonterman.   City  Clk. 


Contracting  News 

Of  Special  Interest  to  Engineers,  Contractors, 
Builders  and  Manufacturers  of  Engi- 
neering and  Building  Supplies 


Attica,  Ohio. — Citizens  reported  voted 
tlO.cjOO  bonds  for  Installation  of  a  filtra- 
tion   plant. 

Cincinnati,  Ohio. — City  considering  con- 
struction of  high-pressure  Are  system, 
new  tanks  and  rellning  reservoirs.  .1.  A. 
Hlller.  Gen.  8upt.  Water  Wks. 

Farmeraville.  Ohio.— A.  F.  Oilbert,  City 
Clk.,  writes  that  wells  are  being  drilled 
preliminary  to  construction  of  water 
works.  Bids  for  bonds  or  construction 
not  yet  called  for.     Cost  tl6,000. 

Orafton,  Ohio.— J.  It.  Knieht,  Vliiage 
Clk..  writes  P.  J.  Fitzgerald  of  Elyria 
aeeured  franchise  for  water  worka  and 
gaa  plant. 

Hamilton,  Ohio. — Bonds  for  110,000  have 
been  authorized  for  3  new  l»-ln.  wells 
and  intak<-  for  water  works  Mystem.  I'ro. 
l»osea  s<-<onil  pumping  unit  in  pumpInK 
station:  size  not  yet  decided  upon,  will 
be  at  least  ZIOO  gal.  per  min.  pump,  ll-in. 
main  extension  and  other  pipes  extended 
Joseph   B.  Meyera,   Dir.  Pub.  Service. 

Marietta,  Ohio. — Bd.  Pub.  Service  (J. 
W.  Frye.  DIr  )  engaged  Chester  &  Mem- 
Ing,   Pittsburgh.   Pa.,   to  report  on  differ- 


ent locations  for  high  level  reservoir  and 
ntness  of  present  pumping  machinery 
relative  to  its  ability  to  deliver  into  same. 

Wellington,  Ohio. — Bonds  for  $35,000  for 
constructing  water  wori<8  system  will  be 
sold  July  29  by  J.  B.  Murray,  Village  Clk. 

Versailles,  I  nd.— Citizens  voted  bonds 
for  conKt  ruction  of  water  works. 

Waukegan,  111.— City  proposes  purchas- 
ing high-pressure  boilers  for  pumping 
station.  A.  I,.  Rogers  Clk.  Bd.  Local 
Improv. 

...n'^^'Y-  'ow— <^-ltlzen8  reported  voted 
1^0,000  bonds  to  extend  water  system. 

Helena,  Mont,— Water  Comn.  reported 
to  have  recommended  to  City  Council  the 
construction  of  6300  ft.  of  flume. 

Wellaton,  Okla.— Plans  being  prepared 
by  Benham  Eng.  Co..  Oklahoma  City,  for 
water  works  to  cost  »20.000.     O.  H.  Coxes, 

nM'^'"i''*f"'  T,Y(**''— •*•  "•  Thompson, 
520  Alaska  lildg.,  Seattle,  recently  en- 
gaged to  make  Investigation  of  proposed 
water  system  recommends  Wishlt.ih 
ill ver  water  head,  where  there  Is  a  dam 
which     would     supply     35,000,000     gal.     of 


water  dally,  sufficient  to  supply  a  city 
of  300,000  inhabitants.  He  estimates  cost 
of  getting  water  at  this  point,  which  is 
twenty-three  miles  north  of  Aberdeen,  at 
about  $500,000.  This  would  include  a 
concrete  dam,  25  ft.  high,  and  purchase 
of  3500  acres  of  watershed.  With  this 
dam,  later.  If  city  desires,  a  canal  may 
lie  dug  from  Wynoochee  to  connect  with 
Wishkah  dam.  Council  will  soon  call 
election    to  vote   on   proposition. 

Florence,  Ariz. — Plans  being  prepared 
by  F.  N.  l^jHsign,  Phoenix,  for  construct- 
ing municii)al  water  works  and  an  elec- 
tric   distributing  system;    cost,    $50,000. 

Bingham,  Utah.  —  Citizens  reported 
voted  $17,000  bonds  to  improve  and  en- 
large water  works. 

Pocatello,  Idaho. — City  proposes  ac- 
quiring plant  and  holdings  of  Pocatello 
Water  Co.:  negotiations  now  pending. 
Citizens  recently  voted  $400  000  bonds  for 
water  works.     J.  H.  Giles,  City  Engr. 

Sugar  City,  Idaho. — Citizens  reported 
voted  $15,000  bonds  for  iinstalling  muni- 
pal    water   works. 

Toronto,  Ont, — Civic  Works  Com.  lias 
sent  .a  rivommendatlon  to  Bd.  of  Control 
urging  that  construction  of  proposed  du- 
plicate water  works  system  at  Victoria 
Park  be  proceeded  with  immediately; 
probable  cost  $4,000,000. 

BIDS    DESIRED. 

Hartfjrd,  Conn, — Plans  and  specifica- 
tions are  now  on  file  at  New  York  office 
of  Engineering  Record,  for  Contract  10, 
bids  to  be  opened  Aug.  2  by  Bd.  Water 
Comrs.  for  constructing  Richards  Corner 
l>am,  compensating  reservoir,  in  town  of 
New    Hartford. 

Lockport,  N.  Y.— Until  Aug.  5  by  Wil- 
liam G.  .Spalding,  Clk.  Rd.  Water  Comrs., 
for  construction  of  a  10  and  12-in.  water 
pipe  in  Market  and  Mill  Streets,  adver- 
tised In  Engineering  Record. 
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New  York,  N.  Y.— Until  Aug.  10  by  Bd. 
Water  Supply.  New  York  City  (John  F. 
Galvin.  Comr.)  for  Contr.  165:  Making  6 
borings  through  rock,  each  over  ,tOO  ft. 
deep  at  the  East  shaft  of  Hudson  Siphon, 
Catskill    Aqueduct,    Dutchess    County. 

Philadelphia,  Pa.— Until  July  30  by  M. 
L.  Cooke,  Dir.  Pub.  Wks.,  for  Oak  Lane 
Pumping  Station,  main  sewers,  test  bor- 
ings. 

Washington,  D.  C— Until  Aug.  10  at 
Bureau  Supplies  and  Accounts,  Navy 
Dept..  Washington,  D.  C.  for  furnishing 
to  the  Navy  Yards  and  Naval  Stations  the 
following:  Biooklyn,  N.  Y.,  Sch.  8608— 
21,500  lb.  seamless  drawn  brass  pipe. 
Sch.  8603 — Miscellaneous  seamless  drawn 
copper  pipe.  Sch.  8605 — 20,800  ft.  standard 
weight  wrought  strong  pipe.  Philadel- 
phia, Pa..  Sch.  8605 — 13,300  ft.  standard 
weight  and  double  extra  strong  wrought 
pipe.  Charleston,  S.  C,  Sch.  8605—10,100 
ft.  galvanized  wrought  pipe.  Norfolk,  Va., 
Sch.  8608—312  brass  gate  valves,  etc.  Ap- 
plications for  proposals  should  designate 
the  scliedules  desired  by  number. 

Montlcello,  III.— Until  July  28  by  City 
Council,  for  water  works  improvements, 
to  consist  of  installation  of  two  steam 
pumps,  each  with  a  capacity  fo  750  gals, 
per  min..  12-in.  deep  well  with  all  neces- 
sary equipment,  250,000-gal.  concrete 
reservoir,  laying  approximately  1640  ft. 
4-in.  c.  i.  pipe  line,  and  razing  a  120-ft. 
stand-pipe  of  brick  and  steel. 

Oglesby,  III. — Until  8  p.  m.  July  26  by 
John  Corglat,  City  Clk.,  for  deep  well 
pumping,  machinery,  pump  house  and 
100,000-gal.  steel  tank  and  tower.  Aetna 
Eng.  Bureau,  IT  N.  La  Salle  Street,  Chi- 
cago. 

Ellsworth,  Wis.— Until  July  29  by  C.  B. 
Wood,  City  Clk..  for  extension  to  water- 
works system.  The  work  will  consist  of 
furnishing  and  installing,  complete,  addi- 
tions to  the  pipe  line  system,  requiring 
approximately  6541  ft.  6-in.  Class  C.  C. 
I.  B.  S.  and  4-in.  C.  I.  B.  S.  water  main, 
together  with  700  ft.  old  4-in.  pipe  to  be 
taken  up  and  relaid.  including  three  5-in. 
and  six  4-in.  Waterous  liydrants,  four 
6-in.  and  four  4-in.  valves  and  resetting 
of  one  40- in.  valve.  J.  F.  Druar,  Engr., 
Commercial  Bldg.,   St.   Paul.   Minn. 

Keota,  Iowa. — Until  Aug.  5  (readver- 
tisement)  by  Town  Clk.  for  constructing 
water  works,  consisting  of  an  8-ft.  well, 
100  ft.  deep,  pumping  station,  deep  well 
engine,  80.000  gal.  steel  tank  and  6  miles 
mains.  Bids  desired  as  a  whole  or  in  sec- 
lions.      Charles   P.    Chase,    Engr.,    Clinton. 

Klngsley,  Iowa. — Reported  desired  until 
Aug.  5  by  W.  R.  Payne,  Town  Clk.,  for  a 
100,000  gal.  water  supply  tank. 

Ogden,  Iowa. — Until  July  30  at  office 
of  the  Mayor,  for  constructing  water 
works  extension,  requiring  approximately 
a  100,000-gal.  reinforced  concrete  reser- 
voir, 18,006  lin.  ft.  4-in.  c.  i.  mains  laid 
complete,  twenty-three  4-in.  hydrants, 
fifteen    4-in.    gate   valves   and   boxes.      R. 

B.  Reasoner,    Engr.,    Perry. 

Milllgan,  Neb. — Reported  desired  until 
July  27  by  E.  J.  Kotas,  Village  Clk.,  for 
constructing  a  waterworks  system.  Bids 
desired  on   8  different  sections. 

Ord,  Neb. — Reported  desired  until  Aug. 
13  by  O.  P.  Cromwell,  City  Clk.,  for  con- 
structing water  works,  from  plans  of 
Bruce  &  Standeven  of  Omaha. 

Watertown,  S.  D.— Until  Aug.  2  by  City 
Auditor  for  c.-i.  pipe  and  special  castings, 
advertised  in  Engineering  Record.  F.  W. 
Shreiber,  City  Engr.;  Metcalf  &  Eddy, 
Consulting  Engrs.,  14  Beacon  Street,  Bos- 
ton, Mass. 

Fromberg,  Mont. — Until  Aug.  14  by 
Charles  J.  Jones.  Town  Clk..  for  con- 
structing water   works,    from   plans   of  B. 

C.  Lillis,    of   Billings.      Cost.    $17,500. 

Beaumont,  Tex. — Until  Aug.  17  at  office 
of  J.  G.  .Sutton,  City  Secy.,  for  furnishing, 
material  and  laying  a  30-in.  c.-i.  pipe  line 
across  the  Neches  River  and  for  con- 
structing a  canal  intake  and  other  im- 
provement in  connection  with  the  canal 
extension  for  the  water  works  system. 
Burns  &  McDonnell.,  Engrs.,  Scarritt 
Bldg.,   Kansas  City,   Mo. 

Ottawa,  Ont.— Until  Aug.  3  by  John  B. 
McRae,  Consulting  Engr.,  310  Booth  Bldg.. 
Ottawa,  for  steel  pipe,  valves,  etc,,  adver- 
tised in  Engineering  Record. 

PRICES    AND     LETTINGS. 

iflndicates  award  of  contract. 

New  York,  N.  Y. — Following  are  bids 
opened  July  12  by  William  Williams, 
Comr.  Water  Supply,  Gas  and  Electricity: 

Section  1,  connection  between  distribu- 
tion system  and  various  shafts  of  city 
tunnel,  Catskill  Aqueduct,  Bronx:  Four 
lowest  bidders  (all  of  New  York):  Sor- 
acl  Contr.  Co.,  ?41,961;  Beaver  Eng.  Co.. 
t42.533;  Melrose  Constr.  Co.,  146.032; 
Rodgers  &  McManus  $46,998. 

Unit  prices  of  some  of  the  principal 
Item.s  of  lowest  bidder,  Soraci  Contr.  Co., 
170   liway.: 

800  tons  c.  1.  pipe $26.00 

100  tons  c.  I.  castings 55.00 

22  tons  c.    i.   castings 35.00 

3    36-ln.    valves 1,000.00 

10  20-in.    valves 115.00 

19  I2-ln.   valves    36.00 

11  6-in.    valves    15.00 

7    fire    hydrants    200.00 

2500  lin.    ft.    36-ln.   pipe 1.00 


800  lin.  ft.  30-in.  pipe 1.00 

1100   lin.   ft.    20-in.    pipe 0.50 

900    lin.    ft.    12-in.    pipe 0.25 

I  48-in.    valve    to   set 500.00 

3    36-in.    valves    to   set ;.      100.00 

10    20-in.    valves    to   set 10.00 

19    12-in.    valves    to   set 10.00 

II  6-in.   valves  to  set 10.00 

8    fire    hydrants    '  10.00 

1  12-in.    Venturi    meter 500.00 

Hauling    2    20-in.    meters 500.00 

2  30-in.    meters    500.00 

1  36-in.    meter     500.00 

Section  2,  connection  between  distribu- 
tion system  and  various  shafts  of  the 
city  tunnel,  Catskill  Aqueduct.  Manhat- 
tan: Soraci  Contr.  Co..  $93,908;  Beaver 
Eng.  Co..  $98,588;  Jas.  O'Leary,  $103,595; 
Laurence  Constr.   Co.,   $106,045. 

Unit  prices  of  principal  items  of  low- 
est bidder,   Soraci  Contr.   Co.: 

1600    tons    c.    i.    pipe $27.00 

200   tons   c.   i.   castings 59.00 

43   tons  c.   i.   castings 40.00 

6  36-in.  valves   1,000.00 

17    20-in.    valves 150.00 

39  12-in.   valves    50.00 

22    6-in.    valves    20.00 

16  fire  hydrants 100.00 

2900   lin.    ft.    36-in.    pipe 1.00 

4900  lin.    ft.    30-in.    pipe 0.50 

1900   lin.    ft.    12-in.    pipe 0.25 

6    36-in.    valves 300.00 

17  20-in.    valves 100.00 

39    12-in.    valves    25.00 

22    6-in.    valves    10.00 

16    fire    hydrants 100.00 

2  20-in.   venturi  meters 1,000.00 

8   30-in.   venturi  meters 1,000.00 

2  36-in.   venturi   meters 1,000.00 

Section  3,  connection  between  distribu- 
tion system  and  shaft  22  of  city  tunnel  of 
Catskill  aqueduct  and  Brooklyn  conduit. 
Brooklyn.  Four  lowest  bidders:  Charles 
O'Hara  Co.,  Inc.,  4.81  Flatbush  Avenue, 
Brooklyn.  $12,651;  Mescia  &  Dragonetti, 
$13,069;  Soraci  Contr.  Co.,  $13,187;  Will- 
iam   R.    Nealy.    $13,647. 

Unit  prices  of  principal  items  of  lowest 
bidder  Charles  O'Hara  Co..  Inc.,  481  Flat- 
l>usli  Avenue.   Brooklvn: 

270   tons  c.    i.    pipe $2,523.00 

25    tons   c.    i.    castings 60.00 

5   tons  c.   1.   castings 40.00 

2    12-in.    valves    40.00 

2    6-in.    valves    18.00 

2    fire   hydrants    35.00 

1900  cu.  yd.  earth  excav 0.75 

1400   lin.    ft.    30-in.    pipe 0.80 

50  lin.  ft.  24-in.  pipe 0.50 

50   lin.    ft.    20-in.    pipe 0.45 

50   lin.    ft.    12-in.    pipe 0.30 

50   lin.    ft.    6-in.    pipe 0.20 

2   30-in.   valves    25.00 

2    24-in.    valves    15.00 

2    12-in.    valves    5.00 

2    6-in.    valves    3.50 

2  fire  hydrants   5.00 

25   cu.    yd.   brick   masonry 8.00 

5   cu.   vd.   concrete    4.00 

2   M.    ft.    lumber    20.00 

320    sq.    yd.    granite    block 0.50 

420   sq.    yd.    asphalt 3.00 

60   tons  load   pipe 0.30 

140  ton-mile  pipe 0.50 

1    30-in.    venturi    meter 50.00 

80  lb.  %  -in.  brass  pipe 0.12 

-^Oakfield,  N.  Y. — Contracts  awarded 
by  Village  Trus.  for  constructing  water 
works,  from  plans  of  H.  C.  Kittredge.  of 
Rochester,  as  follows:  Pipe  and  specials, 
U.  S.  Cast  Iron  Pipe  &  Foundry  Co., 
Philadelphia,  Pa.;  hydrants,  R.  D.  Wood  & 
Co.,  Philadelphia,  Pa.;  valves.  Chapman 
Valve  Co.,  Indian  Orchard.  Mass.;  pumps, 
Deming  Pump  Co.,  Salem,  Ohio,  and 
general  construction  to  Lane  Heating  & 
Plumbing  Co.,  Cortland,  N.  Y. 

^Rochester,  N.  Y. — Contract  awarded  by 
Bd.  Contract  &  Supply  to  W.  E.  Kinney 
Co.,  Rochester,  for  laying  water  mains, 
at   $10,556. 

Media,  Pa. — Following  are  unit  prices 
of  Morris  Constr.  Co..  Land  Title  Build- 
ing, Philadelphia,  lowest  bidder  on  2,000,- 
000-gal.  settling  basin  with  reinforced 
concrete  retaining  wall.  etc..  from  plans 
of  J.  W.  Ledoux,  Ch.  Engr.  American 
Pipe  &  Constr.  Co.,  112  N.  Broad  Street, 
Philadelphia   (bids  opened  June  28) : 

8,000  cu.  yd.  excav $0.44 

2,000  cu.  yd.   embankment 0.49 

220  cu.  yd.   plain  concrete 5.25 

75  cu.  yd.  concrete  foundations.        6.50 
916  cu.  yd.  reinforced  concrete..        7.60 

54,500  lb.    reinforcing   bars 0.03 

880  cu.  yd.   puddle  in   bottom   of 

basin    1.20 

210  cu.  vd.  dry  slope  wall  paving        3.00 

670  lin.  ft.  iron  fencing 0.95 

410  sq.  yd.    seeding 0.01 

200  sq.  yd.    sodding 0.30 

25  tons   16-in.   c.-i.    pipe 25.00 

5  tons   12-in.   c.-i.    pipe 25.00 

Laying  c.-i.  pipe,  valves  and  spec. 5, 731. 40 
8  tons  16-in.   condemned  pipe.      25.00 
8  tons  12-in.  perforated  pipe..      29.00 
470  lin.  ft.  1%-in.  lead  pipe,  fur- 
nished and  laid 1.00 

200  lin.  ft.  2-in.  Orangeburg  fiber 

pipe    0.35 

Intake  chamber  complete 90.00 

300  lin.  ft.  old  12-in.  pipe  to  re- 
move            0.30 

Cofferdam  and   pumping 200.00 

Wash  water  tank,  wrt.   iron. ...... .1.050.00 

Improvements  to  mechanical  filter. 1,256. 00 

Chlorine   sterilizer    plant 500.00 

(iorliss  pump,  engine,  1  mil.  cpcy.  .3,150.00 
Razing   and    removing    boiler,    set- 
ting and   walls 225.00 

250  hp.  boiler,  erected  complete. 3,513.00 

New   fireproof  partition 400.00 

Laboratory  and  painting 300.00 

140  sq.   yd.    concrete   flooring....        1.00 

Total $35,493 


Covington,  Va. — Following  are  lowest 
bids  opened  July  12  by  Town  Council  for 
c.-l.  pipe  specials,  valves  and  other  water 
works  material  and  for  constructing  a 
2,000,000-gal.  concrete  reservoir:  W.  T. 
Jones,  Lynchburg,  Va.,  $12,996;  H.  C. 
Brock,  Martinsburg,  W.  Va..  $13,250;  J.  R. 
Crosby,  Pulaski,  Va.,  $15,894.  Beardsley, 
Dongan  &  Beardsley,  Roanoke.  Va.,  $12,- 
021  for  reservoir  only.  E.  B.  Butler, 
Mayor. 

^Pensacola,  Fla. — Contract  for  con- 
structing pumping  station  awarded  July  6 
to  F.  W.  Blount  Constr.  Co.,  Pensacola, 
at  $12,842.  Other  bids:  S.  F.  Fulghum  & 
Co..  $13,287;  C.  H.  Tuoner  Co.,  $14,747; 
J.  M.  Crona,  $18,153;  bidders  all  of  Pen- 
sacola.    L.  Earl  Thornton,  City  Engr. 

^Shadyside,  Ohio, — Contracts  for  con- 
structing water  works  (bids  opened  July 
15  by  Pub.  Affairs)  awarded  as  follows: 
600  tons  c.-i.  pipe,  Massllon  Iron  &  Steel 
Co.,  Massllon,  $22.80  per  ton;  total  $12,- 
654;  one  11  x  12-ft.  triplex  plunger  pump 
and  installation.  Gould  Pump  Co.,  Seneca 
Falls,  N.  Y.,  $2,825;  one  50-hp.,  3-cyl., 
vertical  gas  engine,  to  Foos  Gas  Engine 
Co.,  Springfield,  $1,940;  fire  hydrants,  to 
Bourbon  Brass  Co.,  Cincinnati,  $960;  labor 
on  distribution  system  lead,  jute,  reser- 
voir, pump  well  and  power  house.  Har- 
per &  Stewart,  B.  Bellaire,  $14,217.  A.  J. 
Harbaugh,   Village  Engr. 

♦  Detroit,  Mich. — Contracts  for  furnish- 
ing f.o.b.  Detroit  pipe  line  material 
awarded  as  follows:  To  American  Car  & 
Fdry.  Co.,  Detroit,  fittings,  $2.50  cwt.; 
Roe  Stephens  Mfg.  Co.,  Detroit,  hydrants, 
$41.98,  and  gate  valves,  $9.95  each,  and 
Walker  Mfg.  Co.,  Detroit,  gate  boxes, 
$2.67  each.  George  J.  Finn,  Secy.  Fire 
Comn. 

Chicago,  III. — Following  are  bids  opened 
July  8,  for  installing  five  water  tube 
boilers  in  Thirty-ninth  Street.  Pumping 
Station:  E.  Kealer  Co.,  Wiiliamsport, 
Pa..  $18.6'8:  Cahali  Boiler  Co.,  Chicago, 
S18.500:  Edge  Moor  Iron  Co.,  Edge  Moor, 
Del.,   $18,850. 

-^Oglesby,  III. — Contract  reported  award- 
ed by  Bd.  Local  Improv.  to  Thos.  Wilcox, 
of  Oglesby,  for  laying  about  8  miles  pipe, 
with  hydrants,   etc.,   at  about  $35,000. 

■J^Fond  du  Lac.  Wis. — Contract  for  ap- 
proximately 13,900  ft.  4  to  14  In.  c.-i. 
water  mains,  awarded  to  George  A.  Mal- 
lory  &  Co.,  Kewanee,  ill.  (bids  opened 
July  8),    J.  F.  Hohense,  City  Clk. 

♦  Lowden,  Iowa.  —  Contract  for  con- 
structing water  works-  from  plans  of  J.  G. 
Thorner,  Howes  Blk.,  Clinton,  awarded  to 
W.  D.  Lovell.  Minneapolis,  Minn.,  at  $12,- 
601,  to  include  pipe  line,  elevated  tank, 
tower  and  motor.  Next  three  lowest  bid- 
ders: M.  McElligott,  Evanston,  111.,  $12.- 
868;  G.  W.  Roland.  Des  Moines.  $13,109; 
Des  Moines  Bridge  &  Iron  Wks.,  Des 
Moines,   $13,116. 

■(^Thlef  River  Falls,  Mlnn.^-Contract 
awarded  July  6,  for  furnishing  f.o.b.  8064 
lin.  ft.  standard  c.-i.  mains.  13  hydrants, 
etc.,  to  Robinson  Valentine  Co.,  Grand 
Forks.  N.  D..  at  $8,398.  E.  J,  Overland, 
City  Clk. 

-ACanova,  S.  D. — Contract  for  construct- 
ing water  works  awarded  to  Des  Moines 
Bridge  &  Iron  Co.,  Des  Moines.  Iowa,  at 
$8,509  (bids  opened  July  7.  H.  H.  Schulte, 
Town  Clk. 

-^^Broken  Bow,  Neb. — Contract  reported 
awarded  to  Alamo  Engine  &  Supply  Co., 
Omaha,  for  water  works  and  an  electric 
light  plant,  at  about  $16,000. 

♦Warrenton,  Ore. — Contract  for  con- 
struction of  gravity  water  system  and  res- 
ervoir reported  awarded  by  (jlty  Council 
to  C.  H.  Green,  Spokane,  Wash.,  at  $120,- 
000.  Wood  pipe  mains  and  a  local  steel 
distributing  system  included  in  improve- 
ment. System  will  supply  Gearhart,  Sun- 
set, Columbia  and  Delaura  beaches,  Clat- 
sop, Fort  Stevens,  Hammond,  the  Hill 
Terminals  and  this  city. 

Logan,  Utah. — Following  are  reported 
to  be  bids  opened  July  13  by  City  Comrs. 
for  (a)  pipe  line  and  (b)  reservoir:  Oiof 
Nelson,  Logan  (a)  $49,549,  (b)  $16,612: 
Owen  H.  Gray,  Salt  Lake  Citv  (a)  $53,- 
673,  (b)  $18,447;  J.  E.  Wilson,  Jr.,  Logan 
(a)  $54,011,    (b)   $20,616. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK 

Lowell,  Mass. — Council  voted  to  borrow 
$20,000  to  start  work  on  sewer  in  W^iggin- 
ville,  and  for  the  completion  of  other 
sewer  construction. 

La  Salle.  N.  Y. — Village  Trus.  reported 
considering  construction  of  a  sewer  sys- 
tem. 

Utica,  N.  Y. — Bonds  for  $18,000  for  con- 
structing Kossuth  Avenue  relief  sewer 
will  be  sold  July  28  by  A.  M.  Burke,  City 
Comptroller. 

Seaside  Park,  N.  J. — Citizens  July  12 
voted  to  construct  sewage  disposal  plant. 
Engineers.  Remington  &  Vosbury,  Cam- 
den.    Frank   Brockaway,   Boro.   Clk. 

Erie,  Pa. — Plans  reported  completed  for 
experimental  sewage  disposal  plant,  to 
cost  $6,000  to  $8,000.  E.  B.  Briggs,  Citv 
Engr. 


Darby,  Pa. — Plans  reported  completed 
for  sewage  disposal  plant  to  be  construct- 
ed In  Upper  Darby  Township. 

Baltimore,  Md. — Specifications  for  8 
miles  of  lateral  sewers,  to  cost  about 
$100,000,  reported  completed  by  Sewerage 
Comn.  They  are  to  be  built  south  of  Lex- 
ington Street  and  west  of  Carey  Street 
and  will  extend  to  Pratt  Street. 

Govans,  Md. — County  Comrs.  at  Tow- 
son  reported  to  have  engaged  Ezra  B. 
Whitman  of  Baltimore  to  prepare  plans 
for  a  sewer  system  for  CJovans  and 
vicinity. 

Wilmington,  Del. — City  Council  consid- 
ering construction  of  Henry  CJlay  sewer, 
to  cost  about  $50,000. 

Eustis,  Fla. — Reported  to  be  a  move- 
ment on  foot  to  construct  sewer  system 
to  cost  $20,000  and  pave  streets  with  as- 
phalt at  a  cost  of  $40,000. 

Clarksdale,  Miss. — Bonds  will  be  sold 
Aug.  3  to  be  used  for  8,  10  and  12-ln.  pipe 
sewers.     Address  W.  S.  Bobo,  City  Engr. 

Lexington,  Ky. — ^James  J.  O'Brien.  City 
Clk.,  writes  citizens  will  vote  at  Novem- 
ber election  on  bond  issue  for  proposed 
sewage  disposal  plant,  for  which  .Solomon- 
Norcross  Co.,  Atlanta,  Ga.,  are  preparing 
reports  and  preliminary  plans.  There 
will  be  no  construction  during  1915. 

Harlan,  Ky.— Citizens  voted  $7,500 
bonds  July  13  for  construction  of  sewer 
system. 

Lakewood,  Ohio. — See  "Paving  and 
Roads." 

Toledo,  Ohio. — William  H.  Gould,  County 
Sanitary  .Surveyor,  preparing  plans  for  14 
miles  of  8,  10,  12,  15,  IS  and  24-in.  vitr. 
pipe  sewers;  will  be  ready  for  letting 
about  Dec.   1. 

Chrlsman,  III. — Proposed  to  construct 
sewer  to  cost  $9,500.  Geo.  W.  Fair.  City 
Engr. 

Rock  Island,  III. — City  Comn.  reported 
considering  construction  of  42-in.  storm 
drain  in  southwestern  section  of  city. 
Wallace  Treichier,  City  Engr. 

Grand  Island,  Neb. — City  Council  con- 
sidering calling  an  election  to  vote  on 
$100,000  bonds  for  sewers. 

St.  Louis,  Mo. — Bd.  Pub.  Service  has 
recommended  to  Bd.  of  Aldermen  con- 
struction of  sewers  in  the  North  Rock 
Creek  Joint  Sewer  District. 

Austin,  Tex. — City  Comn.  reported  to 
have  purchased  site  for  sewage  disposal 
plant. 

Beevllle,  Tex. — Citizens  voted  $15,000 
bonds  July  12  to  extend  sewer  system, 
approximately  4 'A  miles.  John  S.  Fenner, 
City  Engr. 

San  Antonio,  Tex. — City  Council  re- 
ported considering  issue  of  $300,000  bonds 
for  construction  of  sanitary  sewer  lat- 
erals and  additional  storm  sewers. 

West,  Tex. — Citizens  voted  $15,000  bonds 
.July  6  for  constructing  sewer  system, 
from  plans  of  O'Neill  Bros,  of  Dallas. 

Enterprise,  Ore.  —  Reported  Council 
passed  ordinance  for  lateral  sewers  in 
certain  streets,  to  cost  $23,000. 

Portland,  Ore. — City  Commission  re- 
ported decided  to  construct  trunk  sewer 
to  cost  about  $16,000  along  Water  Street. 
Plans  completed  for  sewers  in  Thirty-first 
Avenue,  S.  and  E.  Tibbetts  Street.  A.  L. 
Barbur,  City  Aud. 

New  Toronto,  Ont. — New  Toronto  Coun- 
cil reported  to  have  decided  to  join  with 
Mimico  and  construct  a  sewer  system 
and  disposal  plant  to  accommodate  the 
needs  of  both  cities.  The  disposal  plant 
will  be  built  in  Mimico;  total  cost  of  new 
system    about    $50,000. 

Toronto,  Ont. — Contract  about  to  be  let 
by  Comr.  Public  Works  for  construction 
of  a  storm  sewer  for  St.  Clair  Avenue 
district  between  Avenue  Road,  Parkwood 
Avenue  and  Russell  Hill  Road;  estimated 
cost,    $51,000. 

Vancouver,  B.  C.  —  Reported  Joint 
Sewerage  Comn.  has  approved  Hastings 
Park  trunk  sewer  and  outfall,  the  sewer 
to  run  from  waterfront  south,  with  one 
branch  east,  on  Hastings,  and  south  on 
Nootka,  and  to  the  other  directly  down 
Itupert,  to  Union  Street,  and  east  on 
Union  Street  to  boundary  road.  Cost 
about  $200,000.  The  work  is  practically 
all  tunneling. 

BIDS     DESIRED. 

Boston,  Mass. — Until  July  28  by  Metro- 
politan Sewerage  Works.  Boston  (F.  D. 
Smith.  Engr.)  for  constructing  High 
Level  Sewer,  Wellesiey  Extension,  South 
Metropolitan  System,  as  follows:  Need- 
ham,  length  of  24x27  in.  concrete  sewer 
in  trencli  and  embankment,  4425  ft.,  60 
cu.  yds.  Portland  brick  masonry,  2000  cu. 
yds.  concrete  masonry  in  trench,  100  cu. 
yds.  rock  excavation  in  trench.  Sect.  106 
— Needham  and  Wellesiey.  Length  of  24x 
27  in.  concrete  sewer  in  trench  and  em- 
bankment. 4330  ft.,  length  of  24x27  in.  con- 
crete sewer  in  tunnel.  25  ft..  60  cu.  yds. 
Portland  brick  masonry,  1950  cu.  yds.  con- 
crete masonry  in  trench.  15  cu.  yds.  con- 
crete masonry  in  tunnel. 

Pittsfield,  Mass.— Until  Aug.  4  by  Clerk 
B'd.  Pulj.  Wks..  for  sanitary  sewer  and 
sewage  filtration  beds,  advertised  in  En- 
gineering Record.  A.  B.  Farnham.  (jity 
Engr. 
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SyrMuM.  N.  Y.— I'BtH  Au«.  4  by  Harry 
J.  Hminn.  Sacjr..  iMareapUoc  Sewer  Bd.. 
for  »  norm  watw  aaww  >iid  brook  Im- 
provwnaat  la  Bortbeuterlr  McUon  of  city. 
•**ml— d  iB  BnshMcrinc  Record. 


jntfl  Auj.  i  by 
K.  Martin.  Wardoa.  ai  office  or 
Boro.  Clerk,  for  tile  p^  aewere  and  com- 
plalioa  of  low  lerel  imak  aewcr.  adver> 
Uaad  la  Ei^ineerinc  Record.  W.  A.  Mac- 
"        ■      City  Ensr. 


.  Pa.— IntU  Au«.  IS  by  Mayor 
a>d  OmaeU  for  roiutnictlon  o(  sewace 
dliVaaal  ptani.  adverttaed  in  Enslneerinv 
Baeord.  T.  R  Crowell,  City  Encr. 
JaaiM  H  Fucriea.  Ooaaulunc  1b«r..  14« 
Naaaau  Street.  New  Tork. 

PhliatfM^la.  Pa.— See  "Water  Worka." 

PWIaJeipWa.  Pa.— Until  Auc.  1  alao 
until  Auc  4.  by  M.  U  Coolie.  iMr.  Dept. 
Pub.  Wka..  for  branch  scwera. 

Cincinnati.  Ohio.- Until  July  SO  by  Dir. 
Pnb.  Oenlce  (Parke  S.  Johnaon.  Secy.) 
for  eoBatmctiac   aewera    In    Donlop   and 


LMfl  laUnd  City  L.  U  N.  Y.— BIda  de- 
*«d  nntll  Joly  U  by  Maurice  EL  Con- 
aoBjr.  Boro.  n«a.  for  oonatructinK  aewera 
in  woodmere  PL.  Cedar.  Bricss,  Myrtle 
and  Atlaotle  Area:  total  security.  t29.tS0. 


__  J  Ohio.— Until  Aug.  J  by  Direc- 
tor Pub.  Serrice  iPaul  B  Kemper.  Cm.) 
for  eooatmetlng  Mile  main  truck  aewer. 
Oootr.  4. 

Dayton.    OMu.— Until    Auff.    1    by   J.    E. 
Bartow.  Dir  Pub.   Serrice.  for  conatruct- 
B  aewoia  in  Old  Orchard.  Summit. 
Aritor.    Evaaaton.    E^aton.    Com- 
and    Hlshland    Streeu.      F.    O. 
City  ~ 


•  Talide,  Ohio. — Bee  "Pavins  and  Roads." 

T1ad»  Ohia.— Until  Auk.  3  by  County 
Coairm.  tar  MM  ft.  S-ln.  aanitary  aewera. 
WUBam  H.  Oonld.  County  Sanitary  Ensr. 


III. — Reported  desired  until 
AuC-  S  for  conatructinit  aanltao'  sewer 
igrMaiB  In  Milton  Avenue  and  other 
atrceta.  WIndea  It  Marsh.  Engrs.,  Wln- 
B«Cka. 

Beaver  Dam,  Wis.— Until  Au«.  Z  by  Bd. 
Pah.  Wka.  far  eoaatmctinc  aanitary  sew- 
as  and  apportaoaaeea  in  the  East  Sewcr- 
ace  DIst..  *'~|r'-'tg  approximately  13.473 
ft.  I  to  X4-ID.  pipe.  1700  Iln.  ft.  (-In.  pipe, 
risers,  etc.  E.  B.  ftrsons.  Ensr.,  Water- 
town. 

BrMgaporl.  Neb.— Until  Auc  3  by  City 
Clerk  for  construction  of  about  5700  ft. 
IZ-ia.  and  3400  ft.  of  10-ln.  sewer. 

OaUaa.  Tax<— UnUI  Auc  23  by  J.  B. 
Winalett.  City  Secy.,  for  Contract  6. 
north  Interceptor  (concrete  portion).  Con- 
tract C  punijiinc  station  and  3t-ln.  force 
mala  and  Contract  7.  dispcaal  worlcs, 
etc.  advartlnad  In  BnsiiiaerinK  Record. 


_        City.    UUh.— Until    Aua.    4 

(or  eonstmctinK  approximately  23.(li  ft. 
taiaforead  coacrate  sewer,  from  30  to  7S 
in.  djamatar  or  the  eoulTalent  In  rect- 
B.  BsUmated  approximate 
Bytvaater  Q.  Cannon.  City 


PRICES    AND    LETTINOS. 
Itlndicate*  ateard  of  contract. 

North  Andover.  Mass.  —  Lowest  bid 
Opaaad  Julv  l(  for  sewer  construction  In 
Xorlfe  Ando%-er  submitted  by  Cenedella 
Mllford.  at  *3f.T3>. 


AWhlte  Sulphur  Springs.  W.  Va.— Con- 
tract reported  awarded  to  W.  P.  Carter, 
Richmond.  Va..  to  construct  sewer  sys- 
tem at  tS.24$. 

Portsmouth,  Ohio. — Following  reported 
to  be  lowest  hida  opened  by  city  for 
sewers:  E.  G.  Nave  Bros..  Tortsmouth. 
for  1-ft.  lengtli  tile  sewer.  343,606;  J.  H. 
Sluss  &  Co..  Huntington.  W.  Va..  3-ft. 
length  tile.  343,63:,  Kelley  Bros.,  Ports- 
mouth, on  both  2  and  3-ft.  length  seg- 
ment block  sewer,  a   total  of  $SO,244. 

^Peoria.  III.— Contract  awarded  by  Bd. 
I»oal  Improv.  (Sherman  W.  Eckley, 
Pres.)  for  constructing  South  End  Sewer, 
E:ast  Section,  to  E.  R.  Harding  Co.,  Ra- 
cine, Wis.,  at  $302. g2&  (bids  opened  July 
It).  Other  bidders:  J.  B.  Sheets  Co., 
Pittsburgh,  Pa.,  3208,353;  Cedar  Rapids 
Constr.  Co..  Cedar  Rapids.  3221.984: 
Foulks  Contr.  Co..  Terre  Haute,  Ind., 
tXI7,03$,  and  Public  Service  Constr.  Co., 
Omaha.  Neb.,  3251,332. 

Whitewater,  Wis. — Ix)wesl  bid  opened 
July  12  for  constructing  sewers  reported 
submitted  by  M.  A.  Lanyon,  Waukegan, 
lU..  at  323.900. 

APratt.  Kan. — Contract  for  constructing 
sanitary  sewers  In  DIst.  No.  3,  consistinK 
of  about  4  miles  of  pipe,  21  flush  tanks 
and  48  manholes,  awarded  to  L.ander 
Constr.  Co.,  Kansas  City.  Mo.,  311. *36. 
Other  bidders:  Bash  &  Jones,  Joplin,  Mo., 
312,073;  Tonkawn  Constr.  Co.,  Kansas 
City.  Mo..  312,725. 

Chouteau,  Mont. — Contract  for  sanitary 
sewers.  Including  5176  Iln.  ft.  8  and  9- 
in.  vitr.  sewer  pipe  (bids  opened  July  9). 
awarded  to  Two  Miracle  Concrete  Cor., 
Kaltspel.  at  310,824.  Next  three  lowest 
bids:  Q.  H.  Nash  &  Co.,  Missoula,  $10.- 
•830:  Oeorge  H.  Kemper,  Mlnot.  N.  D., 
$10,832:  F.  E.  E^ran8  Great  Falls,  $11,502. 
A.  L.  Powers,  Town  Clk. 

'AKIrksvllle,  Mo. — Contract  for  con- 
structing storm  sewers  In  Joint  Storm 
sewer  DIst.  3,  about  3682  Iln.  ft.  10  to  36 
In.  storm  sewer,  awarded  to  Hiram  Lloyd 
BIdg.  ft  Constr.  Co.,  St.  Ix>uis.  (Bida 
opened  June  28). 


BRIDGES 


PROPOSED     WORK. 

Worcester,  Mass. — Samuel  H.  Pitcher 
Co..  418  Main  Street,  Worcester,  retained 
by  city  to  design  and  supervise  construc- 
tion of  l..ake  Quinsigamond  Bridge,  bill 
for  which  was  recently  passed  by  Legis- 
lature and  order  to  construct  by  City 
Council.  Appropriation,  $250,000.  Cost  Is 
to  be  borne  by  City,  County,  Town  of 
Shrewsbury  and  Worcester  Consolidated 
St.  Ry.  It  Is  to  be  a  reinforced  concrete 
strui-ture  of  «  arches,  one  120  ft.,  two  70 
ft.  and  three  60  ft.  Length  of  bridge  850 
ft.,  width  60  ft. 

Buffalo,  N.  Y. — Francis  G.  Ward,  Comr. 
f^lb.  Wks.,  has  been  directed  to  receive 
bids  fur  constructing  steel  viaduct  over 
tracks  of  Erie,  Pennsylvania.  New  York 
Central  and  Lehigh  Valley  Railroads  at 
Chicago  Street. 

Kingston,  N.  Y. — Plans  being  prepared 
under  direction  of  Slate  Highway  Dept., 
Albany,  for  concrete  and  steel  bridge  to 
be  constructed  over  Roundout  Creek;  cost 
about  $250,000.  J.  L.  I.,oughran,  Co.  Supt. 
of  Highways,  Kingston. 

Utica,  N.  Y,— Bonds  for  $85,000  will  be 
sold  July  28  by  A.  M.  Burke,  City  Comp- 
troller, for  constructing  a  new  bridge  over 


5'"*'  VO'k.  N.  Y.— Foltowing  are  4  lowest  bids  opened  July  15  by  Douglas 
•■•wsoo.  Pres.  borough  of  the  Bronx,  for  constructing  sewers  In  imrtions  of 
varioas  strecu.  Including  W.  17ith  and  W.  176th  StreeU.  Davidson  and  Grand 
Avenues:  (a)  Rodicera  ft  Hanerty.  $81. »3;  lb)  Delson  Contr.  Co.,  $93,895;  (c)  8. 
Baaalk.  $104.««4;  (d)  F.  V.  Snilfb  Contr.  Co..  $107,172. 

fa) 

1S.4M  cu.  yd.  earth  excav 10.75 

tt.MO  on.  yd.  r«>cfc  excav..  above  sub«rade  of  street.     0.75 
i.4tf  cu.  yd.  rock  excav..  In  trenches 2.76 


CM*  lin.  ft.   new  curb. 

M  Ua.  ft.  old  corb 

$IM»  aq.  ft.  concreu  aldawalk. 


1.TW  wn.  ft.   new  brldmatMM 

tM  CO.  yd.  dry  rabbM  naao 

M  c«.  yd.  roMta  maaonry  ' 


0.C6 
0.15 
0.15 
0.50 
L50 
3.00 
15.00 
7.00 
COO 
*.00 
3.00 
4.00 


~  —  .  — ,  In  mortar. ........ 

M  eo.  yd.  broken  ranss  Ashlar  maaonry 

»  c«.  yd.  CIsaa  A  ooocretc 

t#  eiL  yd.  Claas  B  ooncreta 

nt  en.  yd.  Claaa  C  eoncreU 

aw  c«.  yd.  Kiaatt*  aUpa 

IT*  en.  yd.   graalta  eoptnc 

Vitr.  Pipe  Sewer: 

,    IK  Iln.  ft.  aO-ln ..  5  50 

tS3  Un-  ft.  J4-ln ;..     4  10 

t7t  Un.  fl.  tO-ln j  10 

2!  H"-  !!•  !M"-' »•>• 

*70  Un.  ft.  U-ln ; 2  40 

S,i3t  Iln.  ft.  ll-ln 1.85 

SSt  Un.  fL  basin  e—nsctiona.  IS-ln 1.50 

U  lin.  ft.  baain  oonnactions,    S-in 1.M 

M  Un.  ft.  nir.  pipe  draioa.   12-ln t,.,    i.fo 

tn  apnrs  for  hooaa  eonacctions 0.01 

W  nwmholea   71  00 

1|  laealrlns  basins.  Tjrpe  C... TS.OO 

I  raeshrtnc  basin  (special) ...., 35  00 

1  Inlet   (apeclal) (.00 

IM  lb,  •teal  reinforcement  ban , 0.03 

0  tsasp  posts 2500 

1  aobvay  conduit  system '...', ..,'....'. 200.00 

7  M  ft.  timber  sheeting 30.00 

S.1M  sq.   ft.    sodding 0.10 

MO  Ua.  ft.  Iron  pipe  railing 1.50 

ijttt  HaL  ft.  toMrS  rail 0.25 


(b) 
$0.44 
1.49 
2.50 
0.80 
0.05 
0.13 
0.60 
1.00 
4.00 
15.00 
7.50 
6.00 
5.00 
4.50 
4.50 

8.00 

3.25 

4.60 

4.00 

2.00 

2.55 

1.25 

1.00 

1.00 

1.00 

SS.OO 

1(0.00 

1(0.00 

26.00 

0.03 

30.00 

IM.OO 

o!6i 

1.50 
0.18 


(c) 
$0.57 
1.70 
3.25 
0.75 
0.15 
0.14 
0.50 
1.60 
5.00 
12.00 
8.00 
6.00 
5.00 
3.00 
4.50 

6.00 

4.50 

4.00 

3.00 

2.50 

2.50 

1.00 

1.00 

0.60 

1.00 

57.00 

125.00 

200.00 

70.00 

0.03 

25.00 

(50.00 

10.00 

0.03 

1.00 

0.20 


(d) 

30.50 

1.70 

3.00 

0.80 

0'.i7 
0.60 
3.00 
4.00 
10.00 
10.0-) 

i.ao 

5.00 
3.60 
4.60 

6.00 
5.00 
4.60 
4.00 
3.50 
3.00 
2.00 
1.50 
1.00 
0.60 

65.00 
120.00 
150.00 

60.00 
0.10 

40.00 
400.00 

30.00 
0.05 
1.20 
0.20 


^Syracuse,  N.  Y. — Following  are  unit  prices  of  4  lowest  bids  opened  July  12  for 
constructing  Huntley  sewer  system  No.  2,  to  be  of  concrete  construction;  (a)  J.  c. 
Schrade,  Inc.,  Brooklyn,  $S2,731  (awarded  contract);  (b)  Mondo  Constr.  Co.,  Syracuse 
384,305;  (c)  Bonn  &  Marnell.  Syracuse,  $85,516;  (d)  t^ank  Georse,  White  Plains, 
$85,921. 

Reinforced  Concrete  Storm  Sewer:                  '(a)              (b)  (c)  (d) 

1.250  lin.  ft.    66-ln $9.25           $7.90  $7.55  $6.99 

640  lin.  ft.    CO-in 7.15             7.00  6.07  5.90 

660  lin.  ft.   45-ln 4.60             5.50  4.41  4.17 

860  lin.  ft.    42-ln 4.15             5.20  4.12  :i.84 

920  lin.  ft.    36-in 3.85             4.50  3.71  3.71 

1.600  lin.  ft.   33-ln 2.95             3.25  2.95  2.89 

2,930  Iln.  ft.    27-ln 2.65             2.60  2.55  2.45 

Vitrlfled  Pipe  Storm  Sewer: 

1,080  Iln.  ft.   24-ln 1.66             1.25  1.74  2.01 

590  Iln.  ft.   22-ln 1.60             1.10  1.74  1.86 

1.680  Iln.  ft.   20-ln 1.35             1.00  1.40  1.60 

1,020  lin.  ft.    18-ln 1.10             1.00  1.25  1.36 

2,380  Iln.  ft.    15-ln 0.95             0.85  1.09  1.25 

4,-160  lin.  ft.    12-ln 0.40             0.60  0.87  0.84 

Vitrlfled  Pipe  Sanitary  Sewer: 

80  lin.  ft.   24-ln 3.35             1.50  2.01  2.38 

820  Iln.  ft.   22-in 3.20             1.40  1.92  2.14 

120  lln.'ft.   20-ln 2.75             1.40  1.98  2.55 

950  lin.  ft.    18-in 1.80             1.25  1.48  1.35 

5.750  Iln.  ft.   12-ln 0.90            1.00  1.05  1.15 

6,450  Iln.  ft.    10-ln 0.56             0.60  0.93  1.10 

5,880  Iln.  ft.     8-in 0.45             0.55  0.93  0.85 

12,100  Iln.  ft.     6-ln.   sanitary  laterals 0.40             0.40  0.50  0.40 

1,700  lin.  ft.   10-in.  storm  laterals 0.50             0.60  0.50  0,59 

39  line  manholes.  3  x  4  ft 40.00           55.00  40.00  37.50 

8  line  manholes,  4  X  4  ft 45.00           60.00  55.00  58.25 

6  line  manholes     Type    "L" 60.00         160.00  80.00  71.50 

25  double  line  manholes 75.00         150.00  60.00  72.00 

3  Junction   manholes 60.00           60.00  60.00  58,76 

17  double  Junction  manholes.  Type  "O" 140.00        150.00  85.00  88.00 

9  double  Junction   manholes,   Type  "D" 175.00         150.00  125.00  137.00 

2  double   drop  Junction    manholes 200.00         200.00  155.00  180.00 

1  special    manhole.    No.    8 330.00         200.00  160.00  300.00 

6  large  catchbaslns 40.00           60.00  35.00  55.00 

75  small    catchbaslns 25.00           23.00  25.00  25.00 

1  connecting  existing  sewer 500.00             5.00  25.00  15.00 

2  connecting  existing  manholes 50.00             5.00  5.00  5.00 

5  cu.  yd.  brick  or  concrete  piers 15.00             8.00  5.00  7.50 

Avalon,  N.  J. — Following  are  bids  opened  July  12  by  Gilbert  S.  Smith,  Mayor,  lor 
constructing  Intercepting  sewers  and  disposal  plant.  (Ralph  L.  GofC,  Boro.  Engr.) 
(a)  Kdward  L.  Bader  Co.,  Atlantic  City,  N.  J.;  (b)  James  McLlnden  Co.,  Wildwood, 
N.  J.;  (c)  Sutton  &  Corson  Co..  Ocean  City,  N.  J.: 

(a)  (b)  (c) 

500  lin.  ft.  12-in.  Class  A  c.-l.  pipe $2.00  $1.72  $1.70 

1,150  lin.  ft.  12-in.  Class  B  c.-i.  pipe 3.00  1.92  2.37 

2.000  lin.  ft.   12-in.  d.  s.  vitr.  pipe 2.30  1.29  2.00 

9.50  lin.  ft.  14-ln.  Class  .'V  c.-i.  pipe 3.00  6.31  3.00 

950  Iln.  ft.  15-ln.  d.  s.  vitr.  pipe 2.50  5.58  1.90 

700  lin.  ft.  15-in.  d.  s.  vitr.  pipe 3.00  5,06  2.00 

6,400  Iln.  ft.  16-in.  Class  A  c.-i.  pipe 4.10  5.02  4.00 

6,400  lin.  ft.  18-in.  d.  s.  vitr.  pipe 3.00  4.17  3.20 

190  lin.  ft.  20-in.  Class  A  c.-i.  pipe 4.00  6.63  5.00 

190  lin.  ft.  20-in.  d.  s.  vitr.  pipe 3.00  5.56  4.42 

,">00  lin.  ft.  6-in.  d.  s.  vitr.  pipe,  including  Y's 1.30  0.60  1.25 

36  Iln.  ft.  6-in.  Class  A  c.-i.  pipe  (under  railroad) 3.00  1.00  2. SI 

29  double  drop  manholes 150.00  100.00  100.00 

2  concrete  manholes 100.00  75.00  75.00 

300  lin.  ft.  % -in.  galv,  water  pipe,  etc 0.10  0.15  0.11 

Sedimentation    tanks,    etc 13,100.00  9.172.00       10,708.00 

Pumps,   engines,   etc 4,900.00  3,500.00  5,000.00 

Chlorine    system 400.00  650.00  500.00 

60  lin.  ft.  12-in.  Class  B  flexible  pipe 20.00  5.00  15.00 

1  anchor  plate,  etc 200.00  350.00  350.00 

100  tvhite  oak  piles,  furnish  and  set 1.60  1.75  2.00 

Extra  lumber,  per  M  ft 40.00  40.00  40.00 

20  cu.  yd.  concrete 6.50  6.50  6.50 

Total  for  Class  A  c.-i.   pipe '. $66,458.00     $66,320.00     $60,002.00 

Total  for  d.  s.  vitr.  pipe 58.853.00       59,983.00       53,727.00 


Mohawk  River  at  N.  Genesee  Street  and 
constructing  temporary  bridges,  and  the 
cost  of  property  acquisition  in  connection 
therewith. 

Plalnfield,  N,  J.— -Union  County  Bd. 
Freeholders  at  Elizabeth  on  July  1  voted 
expenditure  of  $7,373  by  Somerset  and 
Union  Counties,  Jointly,  for  constructing 
concrete  arch  bridge  at  Grove  Street, 
Plalnfield. 

Coatesvllle,  Pa.  —  County  Comrs.  at 
West  Chester  reported  to  have  rejected 
bids  recently  received  for  2-span  steel 
girder  bridge  over  west  branch  of  Brandy- 
wine  Creek,  near  Coatesvllle,  and  will  call 
for  new  bids.  Lowest  bid  $7,356.  Isaac  Y. 
Ash,  Co.  Controller. 

Pittsburgh,  Pa. — Plans  submitted  to  Bd. 
U.  S.  KiJKincers  by  J.  G.  Chalfant,  County 
Engineer,  for  constructing  bridge  with 
two  spans,  600  ft.  each,  over  river  at 
foot  of  Neville  Island,  connecting  Lower 
North  Side  with  McKees  Rocks;  esti- 
mated   cost,    $1,596,000. 

Sharon,  Pa. — Contract  about  to  be  let 
for  constructing  concrete  bridge  over 
Shenango  River  at  .state  .Street  for 
county,  city  and  street  railway  company; 
cost,  about  $40,000. 

Wilkes- Barre,  Pa— Plans  approved  for 
constructing  bridge  over  Susquehanna 
River  at  W.  Market  Street  for  county: 
cost  $500,000. 

Chattanooga,  Tenn.— Hamilton  County 
Court  Is  favorable  to  Issue  of  $400,000 
bonds  for  constructing  bridge  over  Ten- 
nessee River  to  connect  Chattanooga 
with  Moccasin  Bend. 

Covington,  Tenn.— The  Tipton  County 
(Ju;irterly  County  Court  voted  appropria- 
tion of  $20,000  toward  constructing  an 
Iron  bridge  over  Big  Hatchie  River. 
Lauderdale  County  to  contribute  $20,000 
toward  cost.  t-u.vvu 

Mavnardyille,  Tenn.— Bonds  for  $100,000 
T'^Li'A  M ''Ir  ■^^V^-  ??  ^'y  County  Comrs. 
!£.*.?J€*  5*1. T^'''"'''  Chmn.)  to  be  used  for 
roads  and  bridges,  advertised  in  Engineer- 
ing Itecord. 

...^'f'J'T*'  Oh'o— County  Comrs.  au- 
thorized bond  issue  of  $100,000  for  ac- 
2!!li  If^!??''   "5"^   f".""  approaches  for  sec- 

??  n,IVfi;'*«f'  ''.'■'.'"'«.  "•°"'  ""<■<>"  Road 
at  Ontario  .Street  to  I»rain  Avenue 


Dayton,  Ohio.— Bd.  Pub.  Service  (J.  L. 
Barlow,  Dir.)  will  soon  let  contract  for  a 
5-span  concrete  arch  bridge,  to  cost 
$175,000.     F.   O.   Elchellberger,   City  Engr. 

County  Comrs.  (W.  H.  Aszling.  Secy.) 
will  let  contract  late  this  fall  for  lour 
river  bridges  destroyed  by  flood  of  1913. 

Lake  Geneva,  Wis. — City  about  to  con- 
struct .S5-ft.  reinforced  concrete  highway 
bridge  by  State  Aid.  J.  L.  Skeels,  City 
Engr.;  A.  R.  Hirst,  State  Engr.,  Madison. 

Camden,  Ark. — County  proposes  con- 
structing I'offer  dam  and  strengthen 
Ouachita  River  bridge;  cost,  $10,000.  I. 
A.  Baum,  Co.  Engr.  B.  McCall,  Co. 
Judge. 

Silver  City,  N.  M. — County  Comrs. 
considering  construction  of  bridge  over 
Oila  River  at  Old  Fort  West,  to  cost 
520,000.      V.    L.   Cox,   Co.   Engr. 


Montesano,     Wash. — See 
Koads." 


"Paving    and 


Eugene,  Ore. — H.  W.  Libby,  County 
ICngr.,  directed  to  prepare  plans  and 
spcciflcation.s  for  concrete  bridge  to  be 
constructed  over  River  Road  Crossing: 
cost  about  $11,000. 

Portland,  Ore. — Plans  being  prepared  by 
George  S.  Edmondstone,  City  Hall,  to  be 
ready  about  Oct.  15,  for  eight  viaducts 
in  connection  with  elimination  of  grade 
crossings  on  the  O.  W.  R.  &  H.  Co.,  in 
".Sullivan  Gulch,"  Bethlehem  girder 
beams  encased  in  concrete;  reinforced 
substructure  and  retaining  walls,  earth 
fill;    estimated   cost,    $400,000. 

Marysville,  Cal. — Plans  approved  by 
County  Bd.  Supervisors  for  constructing 
3  concrete  bridges  over  creeks  crossing 
state  highway  laterals  between  Morrison's 
Crossing  and  Wheatland;  cost  about 
$18,000. 

BIDS      DESIRED. 

Bridgeport,  Conn. — Until  Aug.  7  by  Bd. 
Contr.acts  and  Supplies  for  constructing 
reinforced  concrete  girder  bridge,  with 
double  leaf  bascule  channel  span  and  all 
substructures  and  approaches.  The 
bridge  to  have  roadway  54  ft.  clear  of 
the  curbs,  two  sidewalks  13  ft.  wide; 
length  from  abutment  to  abutment  being 
499  ft.  Grelner  &  Whitman,  Engrs.,  Fi- 
delity  Bldg.,    Baltimore,   Md. 


July  24,  1915 


ENGINEERING     RECORD 


33 


MInetto,  N.  Y.— Until  July  31  at  office 
of  County  Supt.  of  Highways,  Oswego, 
for  constructing  a  concrete-steel  arch 
bridge  over  the  Oswego  River  at  Minetto. 
Concrete  Steel  Eng.  Co.,  Engrs.,  Oswego. 

Philadelphia,  Pa.— Until  Aug.  2  by  Dept. 
of  i^ib.  Wks.  (M.  Iv.  Cooke,  Dir.)  for 
constructing  2  bridges,  one  on  Cambria 
and  A  Streets,  the  other  at  Holme  Avenue 
over  Pennypeck  Creek;  also  until  Aug.  4 
for  2  bridges,  one  on  Whitby  Avenue  over 
railroad  tracks,  the  other  on  Front  Street; 
both  proposals  advertised  in  Engineering 
Record. 

Pittsburgh,  Pa.— Until  July  30  by  Hyatt 
M.  Cribbs,  Co.  Controller,  Pittsburgh,  for 
repairs  to  Bridge  over  Deer  Creek,  Har- 
mer  Township;  constructing  reinforced 
concrete  stone-faced  elliptical  arch, 
Bridge  No.  2  over  Howes  Run,  Fawn 
Township,  and  reinforced  concrete  ellipti- 
cal arch.  Bridge  No.  4  over  Painters 
Run.    Mount    Lebanon    Township. 

West  Chester,  Pa. — Until  July  26  by 
County  Comrs.,  for  furnishing  material 
and  constructing  sub  and  superstructure 
for  a  two  span  steel  girder  highway  bridge 
over  Brandywine  Creek.  I.  Y.  Ash,  Coun- 
ty Controller. 

Bowling  Green,  Va. — Reported  desired 
until  July  30  by  County  Clerk's  offlce. 
Bowling  Green,  for  constructing  u  65  ft. 
span  bridge  over  South  River,  about  5 
miles  from  Rixey.  G.  P.  Coleman,  State 
Highway  Comr.,  Richmond. 

Lake  Charles,  La, — Reported  desired  un- 
til Aug.  3  by  E.  C.  House,  Clk.  Police 
Jury,  for  constructing  a  steel  drawbridge 
over  Bayou  Choupique  on  Lockport-Ged 
Highway. 

Sardls,  Miss. — Until  -Aug.  2  for  con- 
structing two  bridges  and  a  trestle,  tc 
be  built  of  steel  with  concrete  abut- 
ments: Bridge  on  Hemphis  Road,  3% 
miles  west  of  Sardis,  1-40  x  12  ft.;  bridge 
on  Taylor  Road,  3  miles  southwest  of 
Sardis,  1-35  x  12  ft.;  trestle  on  Como  and 
Glenville  Road.  2V4  miles  east  of  Como, 
140  X   12  ft.     R.  W.  Draper,  Co.  Clk. 

Cleveland,  Ohio,— Until  Julv  29  by  Bd. 
Pub.  Service  (F.  D.  Richards,  Bridge 
Engr.)  for  constructing  reinforced  con- 
crete floor  of  Clark  Avenue  Viaduct.  Ap- 
proximate cost,  $100,000. 

Toledo.  Ohio. — Until  Aug.  6  by  County 
Comrs.  for  furnishing  material  and  con- 
structing bridge  work  as  follows:  New 
substructure  and  superstructure  for 
bridge  in  Marengo  Street  over  Miami  and 
Erie  Canal,  ,\dams  Township;  new 
bridge  and  abutments  over  Ten  Mile 
Creek,  near  Glantown,  Sylvania  Town- 
ship; new  bridge  abutments  and  ap- 
proaches for  bridge  on  Marengo  Street 
over  ravine.  Adams  Township;  new  abut- 
ments to  bridge  on  Crabb  Road  over 
Shantee  Creek,  Washington  Township; 
new  culvert  on  Wernert  stone  road, 
Washington  Township. 

Crawsfordsville,  Ind. — Reported  desired 
until  Aug.  3  by  County  Comrs.  for  con- 
structing concrete  bridge. 

Crown  Point,  Ind. — Reported  desired 
until  Aug.  5  by  County  Comrs.  for  con- 
structing a  Scherzer  rolling  lift  bridge, 
also  concrete  bridge.     E.  Simon,  Co.  Aud. 

Frankfort,  Ind. — Reported  desired  until 
Aug.  3  by  Edward  Spary,  Co.  Aud.,  for 
constructing  46-ft.  span  reinforced  con- 
crete flat  top  bridge  on  E.  Sputh  .Street. 
Probable  cost,  $3,500.  G.  D.  Brewer,  Co. 
Surveyor. 

Paris,  ill. — Until  Aug.  2  by  K.  J.  Barr. 
Co.  Supt.  Highways,  Paris,  for  construct- 
ing the  Reservoir  Bridge,  a  steel  plate 
girder  structure  on  reinforced  concrete 
and  abutments.  Span  60  ft.,  roadway 
30  ft. 

Waukon,  Iowa. — Until  Aug.  3  at  offlce 
of  County  Aud.  for  constructing  80-ft. 
pony  truss  bridge  with  concrete  abut- 
ments, abutments  for  140  ft.  span  bridge, 
abutments  for  a  2-span  200  ft.  bridge,  a 
25  ft.  5  in.  "I"  beam  span,  3  standard  box 
culverts.     H.  O.  Orr,  Co.  Engr. 

Wichita,  Kan. — Reported  desired  until 
July  31  by  County  Comrs.,  for  construct- 
ing a  100  ft.  bridge  over  Jester  Ceek,  Val- 
ley Center  Township.  Probable  cost, 
$4,500. 

Canton,  S.-  D. — Reported  desired  until 
Aug.  3  by  County  Auditor,  (or  construct- 
ing superstructure  for  structural  steel 
span,  120  ft.  concrete  floor,  18  ft.  roadway. 

Kansas  City,  Mo, — Until  July  31  by 
Allen  C.  Southern,  County  Surveyor,  Kan- 
sas City,  for  constructing  a  reinforced 
concrete  girder  bridge,  50  ft.  long.  18  ft. 
wide 'on  section  line  between  Sections  20 
and   21,   Township  49,   Range  29. 

Louisiana,  Mo. — Reported  desired  until 
July  28  by  County  Comrs.,  Bowling  Green, 
for  constructing  an  180-ft.  steel  bridge 
over  Buffalo  Creek,  near  Louisiana. 

Washington. — Reported  desired  until 
Aug.  9  by  William  R.  Roy,  State  High- 
way Comr.,  Olympia,  for  constructing  a 
195  ft.  steel  riveted  truss  bridge  over 
Hkokomlsh  River  on  Olympic  Highway, 
Maso  County. 

Grants  Pass,  Ore. — Reported  desired 
until  Aug.  4  by  County  Court,  for  con- 
structing  a   bridge   across   Sucker   Creek: 


"A"  one  wooden  span,  one  combination 
span,  one  steel  span.  "B"  three  steel 
spans. 

Portland,  Ore. — See  "Public  Buildings." 

Portland,  Ore. — About  Aug.  2  by  A.  L. 
Barbour,  City  Aud.,  for  constructing  sub- 
structure of  reinforced  girder  bridge  at 
Union  Ave.,  over  Peninsular  branch  of 
O.  W.  R.  &  N.  Co.  This  bridge  will  have 
nine  24-ft.  6-in.  spans;  width,  58  ft.; 
foundation,  gravel;  cost  complete,  $50,000. 
Engineer,  George  S.  Edmonstone,  City 
Hall. 

San  Jose,  Cal. — Until  Aug.  2  by  Co.  Bd. 
superv.  (Henry  A.  Pflster,  Clk.).  for  con- 
structing a  reinforced  concrete  bridge  on 
Northern  Rd.    over   Guadalupe   Creek. 

Santa  Clara,  Cal. — Reported  desired  un- 
til Aug.  2  by  County  Bd.  Superv.,  for 
constructing  a  concrete  bridge  over  Gua- 
dalupe   Creek. 

Ottawa,  Ont.— Until  Aug.  3  by  John  B. 
McRae,  Consulting  Engr.,  310  Booth 
Bldg.,  Ottawa,  for  constructing  a  con- 
crete steel  arch  bridge,  four  spans  106  ft. 
each,    advertised    in    Engineering    Record. 


PRICES     AND      LETTINGS. 

■^Indicates  award  oj  contract. 

♦Springfield,  Mass. — Contract  for  erect- 
ing Plaintield  St.  Bridge  awarded  by  Bd. 
Supervs.  (bids  opened  July  8),  as  follows: 
Jobson  &  Giftord  Co.,  30  E.  42d  St.,  New 
York,  N.  Y.,  general  contract  at  $25,950 
and  American  Bridge  Co.,  Boston,  for 
structural  steel  at  $12,450.  F.  H.  Clark, 
Engr.  &  Supt  Streets.  H.  M.  Gray,  De- 
signing Engr. 

*Utica,  N,  Y. — Contract  for  construct- 
ing 3-span  steel  and  concrete  bridge  over 
Mohawk  River  at  N.  Genesee  Street 
awarded  by  Bd.  Contract  and  Supply  to 
William  F.  Cogley,  Utica,  at  $59,158. 

Morrlstown.  N.  J. — Lowest  bid  opened 
by  Union  and  Morris  County  Bd.  Free- 
holders tor  constructing  2  concrete  bridges 
over  Passaic  River,  between  Gillette  and 
Murray  Hill,  submitted  by  Philip  A. 
Hickey,  Somerville,  at  $7,333. 

Joint  Bridge  Comn.,  Essex  and  Morris 
County  Freeholders,  recommends  award 
of  contract  for  erecting  bridge  over  Pas- 
saic River  at  Pine  Brook  Road  to  Aver- 
hill-Matthews  Co.,  Newark,  at  $39,860. 

ifHevt  Gretna,  N,  J. — Contract  for  erect- 
ing 742-ft.  bascule  drawbridge  over  Mul- 
lica  River  awarded  by  Bd.  Freeholders 
Atlantic  and  Burlington  Counties  to 
Lupfer  &  Remick,  Buffalo,  N.  Y.,  at 
$78,800. 

♦Philadelphia,  Pa. — Following  are  2 
lowest  bids  opened  July  8  by  Bureau  Sur- 
veys for  constructing  3  bridges: 

Fifth  Street  Bridge;  Brown  King 
Constr.  Co.,  Philadelphia,  $59,940  (awarded 
contract),  and  F.  J.  Boas,  Philadelphia, 
$61,710. 

Third  Street  Bridge:  Thomas  F.  Reilly, 
1616  Thompson  Street,  $24,000  (awarded 
contract),  and  F.  J.  Boas,  Philadelphia, 
$26,945. 

Fisher's  Avenue:  Thomas  F.  Reilly, 
$22,000  (awarded  contract),  and  F.  J. 
Boas,  $22,600. 

♦  Pittsburgh,  Pa. — Contracts  awarded  by 
County  Comrs.  as  follows  (bids  opened 
July  16).  for  constructing  reinforced  con- 
crete elliptical  arches — Bridge  No.  3  over 
Deer  Creek.  West  Branch  in  Richland 
Township,  to  John  H.  Howley  &  Co.,  237 
Fourth  Avenue,  at  $5,887;  Bridge  No.  4, 
Flaughertys-Run  in  Moon  Township;  ex- 
tension of  arch  Bridge  No.  1,  Kilbuck 
Itun,  borough  of  Glenfield,  to  Adam  Laid- 
low  Co.,  Bessemer  Building,  at  $9,547,  and 
tor  diversion  of  Pine  Creek,  eliminating 
county  bridges  Nos.  17  and  18.  over  Pine 
Creek,  Shaler  Township,  to  J.  Toner  Barr, 
237  Fourth  Avenue,  at  $11,290. 

♦  Manayunk,  Pa, — Contract  awarded  bv 
Pennsylvania  Railroad  Co..  Philadelphia 
(Alex.  Sh-.ind  Ch.  Engr.).  for  reinforced 
concrete  bridge  across  Schuvlkill  River 
1600  ft.  long  to  T.  L.  Eyre,  Commercial 
Trust   Bldg.,    Philadelphia. 

♦  Baltimore,  Md. — Contract  awarded  by 
State  Roads  Comn.,  Garrett  Bldg.,  to  A. 
J.  Boyle,  Baltimore,  for  constructing  re- 
inforced concrete  bridge  over  Patapsco 
River  near  Elkridge,  on  B.  and  W.  Boule., 
at  $24,706. 


Owensboro,      Ky. 

Roads." 


See 


'Paving     and 


♦  Lebanon,  Ohio. — Contract  for  con- 
structing steel  bridge  over  Caeser's 
Creek  awarded  as  follows:  Superstructure, 
to  Oregonia  Bridge  Co.,  Lebanon.  $3,865; 
substructure,  G.  C.  Harden,  Middletown, 
$2,600.     John  W.  Mulford,  Co.  Aud. 

♦  Portsmouth,  Ohio. — Contract  awarded 
by  Bd.  Control  to  L.  E.  Strum.  Colum- 
bus, for  constructing  concrete  viaduct  at 
$120,356  (bids  opened  July  3).  Wm.  Ger- 
gens,   Dir.    Bd.    Pub.    Service. 

Indianapolis,  Ind. — Only  bid  received  by 
Bd.  Pub,  Wks.  for  adding  2  spans  to  W. 
Washington  Street  Bridge  over  White 
River  submitted  by  National  Concrete  Co., 
Indianapolis,  at  $110,000. 

♦Shelbyvllle,  Ind. — Contracts  awarded 
July  7,  for  110  ft.  span  steel  girder  bridge, 
with  reinforced  concrete  abutments,  over 
Little    Blue    River,    as    follows:      Super- 


structure, to  Central  States  Bridge  Co., 
Indianapolis,  substructure  to  Craig  Constr. 
Co.,  Greensburg.  Frank  W.  Fagel,  Co. 
Aud. 

♦Sullivan,  Ind. — Contracts  awarded  by 
County  Comrs.  for  constructing  bridges  as 
follows  (bids  opened  June  26):  To  Vin- 
cennes  Bridge  Co.,  Vincennes,  for  2  steel 
bridges;  to  Montgomery  Parker  Co.  of 
Hatfield,  for  1  steel  bridge,  and  to  George 
SoUer.  Princeton,  for  6  concrete  bridges. 

♦  Elkader,  Iowa. — Contracts  awarded  on 
July  14  by  Bd.  of  Co.  Supervisors  for  con- 
struction of  9  I-beam  spans,  32  reinforced 
concrete  box  culverts.  2  pony  trusses,  2 
reinforced  concrete  slabs,  and  2  reinforced 
concrete  wing  walls,  to  the  following:  P. 
N.  Kingsley,  Strawberry  Point,  $20,404; 
N.  M.  Stark  &  Co.,  Des  Moines,  $3,707; 
A.  C.  Boyle,  McGregor,  $3,650;  Worden- 
Allen,  Milwaukee,  Wis.,  $2,720;  C.  E. 
Walker,  Calamus,  $1,700;  Louis  Martie, 
Elgin,  $325;  Jos.  Vogt,  Guttenberg,  $260; 
total  award,  $32,766;  engineer's  estimate, 
$34,645.     E.    B.    Tourtellat,   Co.    Engr. 

♦St.  Paul,  Minn. — Contract  for  con- 
structing bridge  over  railroad  tracks  on 
Wheeling  Parkway  awarded  by  City  Pur- 
chasing Com.  to  A.  H.  Heimbach,  St. 
Paul,   at   $6,750. 

♦Osborne,  Kan. — Contract  for  con- 
structing low  water  bridge  with  concrete 
floor  awarded  to  Missouri  Valley  Bridge 
&  Iron  Co.,  Leavenworth,  at  $2,235.  John 
Doane,   Co.  Clk. 

i^Jamestown,  N.  D. — Contract  awarded 
July  8,  by  County  Comrs.  (And.  Blewltt, 
Clk.)  for  constructing  reinforced  concrete 
culverts  to  Jardine  &  Anderson  of  Fargo. 

♦  Marmarth,  N.  D. — Contract  for  con- 
structing bridge  over  Little  Missouri 
River  at  Marmarth  awarded  by  County 
Comrs.  to  Security  Bridge  Co.,  Minne- 
apolis, Minn.,  at  $11,243. 

♦Wlllston,  N,  D. — Contract  awarded 
July  15  by  Co.  Comrs.  for  constructing 
bridges  for  period  of  1  year  to  M.  A. 
Adama  &  Co..  Buffalo.  M.  H.  Aaon,  Co. 
Aud. 

♦  Kansas  City,  Mo. — Contract  for  con- 
structing reinforced  concrete  viaduct  on 
Blue  Avenue  (bids  opened  July  7)  award- 
ed to  J.  W.  McMurray  Constr.  Co..  Bryant 
Building,  at  $24,312.  R.  A.  Hartung.  Asst. 
County  Highway  Engr. 

♦  Rockport,  Tex. — Contract  for  con- 
structing Bayside  Bridge  over  Puerto  Bay 
connecting  Aransas  and  Refugio  Counties 
awarded  to  Alamo  Constr.  Co.,  San  An- 
tonio, at  $19,400. 

♦Olympia,  Wash. — Contract  for  con- 
structing Mashell  River  Bridge  In  Pierce 
County  awarded  by  State  Comn.  at 
Olympia  to  H.  C.  Mallotte.  6525  Seven- 
teenth Avenue.  N.  E.,  Seattle,  at  $7,850 
(bids  opened  by  State  Highway  Com.,, 
July  7). 

♦  Hantord,  Cal. — Contract  awarded  by 
Bd.  Superv.  to  S.  G.  Smart  of  Bakersfield 
for  reinforced  concrete  bridge  over  Cross 
Creek,  at  $5,284  (bids  opened  July  6). 
E.  F.   Pickerell.  Co.  Clk. 

♦San  Jos6,  Cal. — Contract  awarded  by 
Bd.  Co.  .Superv.  to  C.  J.  Meyerholz  of 
Cupertino  for  constructing  a  reinforced 
concrete  bridge  on  Quito  and  Pollard 
Roads  over  Wildcat  and  .San  Tomas  Aquino 
Creeks,  at  $7,272.  Next  3  lowest  bids: 
The  Turner  Co..  San  Francisco,  J7,567: 
W.  H.  Otts.  San  Josf,  $7,889;  M.  E.  Kil 
couse,  San  Jos6,  $8,100. 

♦Contract  awarded  by  Co.  Supervisors 
July  6  ■  for  constructing  reinforced  con- 
crete bridge  in  Fremont  to  John  Doyle, 
San  Jos#,  at  $3,363. 


PAVING  AND  ROADS 


PROPOSED     WORK 

Albany,  N.  Y. — All  bids  opened  my  Bd. 
Contract  and  Supply  for  repaying  State 
Street  rejected.  According  to  reports  new 
bids  will  be  received. 

Buffalo,  N.  Y, — Common  Council  voted 
to  pave  Navajo.  Pawnee,  Roanoke  and 
Seminole  Parkways. 

Contract  about  to  be  let  by  Bd.  Pub. 
Wks.  for  paving  Edison,  Fourth,  Halbert, 
Seventh,  S.  Cedar  Streets  and  Hubbell 
and  Kenefick  Aves. 

Cattaraugus,  N.  Y, — Bonds  for  $18,000 
highway  improvements  will  be  sold  July 
26  by  M.   Tuller,  Village  Clk. 

New  York,  N.  Y. — Borough  President 
Marcus  M.  Marks  announced  to-day  that 
the  following  list  of  streets  are  about  to 
be  repaved:  Fifty-flfth  Street,  Third  to 
Park  Avenue;  Sixty-fourth  Street,  Park 
to  Fifth  Avenue;  Sixty-seventh  Street, 
Park  to  Fifth  Avenue;  Sixty-eighth 
Street,  Park  to  Fifth  Avenue;  Eightieth 
Street.  Lexington  to  Fifth  Avenue: 
Eighty-fifth  Street,  First  to  Park  Avenue; 
Twenty-flfth  Street,  Seventh  to  Eighth 
Avenue;  J"ifty-fifth  Street,  Sixth  to 
Seventh  Avenue;  100th  Street,  Central 
Park  West  to  Amsterdam  Avenue;  100th 
Street.  West  End  Avenue  to  Riverside 
Drive.  A  new  sidewalk  is  to  be  laid  on 
Cathedral  Parkway  (W.  110th  Street) 
from  Seventh   to  Eighth  Avenue. 


Jersey  City,  N.  J. — Contract  about  to  be 
let  by  Bd.  Comrs.  for  paving  Stegman 
Street  and  Jackson  Avenue. 

Newark,  N.  J.— Bd.  of  Works  voted  to 
pave  Yates  Avenue.  Veaey,  Oxford  and 
Tyler  Streets  with  bitullthlc. 

Warren,  Pa. — City  Council  voted  to 
spend  about  $35,000  for  street  improve- 
ments. 

Matewan,  W.  Va.— Citizens  voted  $12,- 
000  bonds  for  grading  streets  and  con- 
structing sidewalks. 

Wilson,  N.  C. — See  "Water  Works." 

Florence,  S.  C. — Citizens  voted  $40,000 
bonds  for  20  miles  concrete  and  bitullthic 
walks. 

Bostwick,  Fla. — Citizens  voted  $25,000 
bonds  for  constructing  brick  roads. 

De  Land,  Fla. — Citizens  voted  July  13 
to  issue  $350,000  bonds  for  road  improve- 
ments. J.  B.  McCrary  Co.,  Engrs.,  At- 
lanta, Ga. 

Eustis,  Fla. — See  "Sewerage  and  Sew- 
age Disposal." 

Linden,  Ala. — About  $120,000  to  be  spent 
by  Comrs.  Court,  Marengo  County,  at 
Linden,  for  road  improvements  in  Fauns- 
dale,   Dayton,  Demopolis  and  Spring  Hill. 

Maynardvllle,   Tenn. — See   "Bridges." 

Morrlstown,  Tenn. — Hamblen  County 
Court  is  to  spend  $150,000  for  constructing 
macadam   roads. 

Rogersville,  Tenn. — Citizens  of  Hawkins 
County  voted  $500,000  bonds  for  con- 
structing pike  roads. 

Newport,  Ky. — All  bids  opened  for  re- 
constructing Flagg  Springs-Alexandria 
Pike  rejected  by  Campbell  County  Fiscal 
Court.  According  to  reports  new  bids 
will  be  received:  estimated  cost  $20,000. 

Williamsburg,  Ky. — Bonds  amounting 
to, $150. 000  for  constructing  roads  sold  by 
Whitley  County  Fiscal  Court. 

Cambridge  Ohio. — Bd.  Pub.  Service  (T. 
D.  E.  Lee,  Dir.)  will  soon  let  contract  for 
street  paving,  to  cost  about  $20,000. 

Cleveland,  Ohio. — A  2%  mile  speedway 
is  to  be  erected  near  Cleveland;  cost, 
about  $700,000.  M.  L.  Yuster  said  to  be 
interested. 

Columbiana,  Ohio. — Proposed  to  pave  E. 
Park  Ave.  8038  sq.  yds.  with  brick  on 
gravel  or  concrete  foundation,  stone  or 
concrete  curb,  brick  gutter.  C.  E.  Beard, 
City  Engr. 

East  Cleveland,  Ohio. — City  and  county 
contemplate  paving  three  miles  on  Euclid 
Avenue  in  East  Cleveland;  cost,  about 
$200,000. 

Dayton.  Ohio. — County  Comrs.  (V.  H. 
Aszling.  Secy.)  will  let  contract  this  fall 
for  8  miles  of  bituminous  macadam  on 
Germantown  Pike. 

Lakewood,  Ohio. — Bonds  will  be  sold 
Aug.  16  by  B.  M.  Cook,  Dir.  Finance,  as 
follows:  $43,000  Nicholson  and  Donaldson 
Avenue  paving  bonds;  $12,050  Morrison 
Avenue  sewer  bonds;  $3,240  Morrison 
Avenue   water    bonds. 

Logan,  Ohio.— Bonds  tor  $33,000  for 
grading,  curbing  and  paving  with  brick  on 
Second  Street  will  be  sold  Aug.  10  by  Fred 
Allen,   Village   Clk. 

MIddleport.  Ohio, — Proposed  to  pave  4th, 
5th,  Elm,  Hooker,  and  other  streets,  with 
brick  on  gsavel  and  sand  foundation, 
about  19,300  sq.  yds.  A.  L.  Sheldon,  City 
Engr. 

Zanesvllle,  Ohio. — Contract  will  soon  be 
let  by  Co.  Comrs.  (Fred  C.  Werner,  Clk.) 
for  paving  Adamsville  Road  out  ot  Zanes- 
vllle, to  cost  $140,000. 

Bd.  of  Pub.  Service  (W.  W.  Roach,  Dir., 
Room  304,  Masonic  Temple)  will  soon  let 
contract  for  street  improvements,  includ- 
ing repaying  Fifth.  Second  and  Third 
Streets.     Cost  about  $40,000. 

Deerfield,  Mich. — Plans  being  prepared 
for  construction  of  about  12%  miles  of 
stone  road  for  the  Township  of  Deerfield. 
Clarence  Munson,  Deerfield,  is  Township 
Highway  Comr.,  and  Colman  &  Tyler, 
Kresge   Building,   Detroit,   Engrs. 

illlnols.-^The  State  Highway  Comn.,  at 
Springfield,  will  distribute  $990,000  among 
the  various  counties  of  Illinois  for  good 
roads  purposes  during  the  year  1915-16,  of 
which  Cook  County  will  receive  a  total  of 
$108,994. 

Tuscola.  III. — Profiles  and  estimates 
submitted  to  City  Council  by  W.  E.  Price, 
Surveyor,  for  about  1%  miles  concrete 
pavements:  cost  $45,000. 

Spencer,  Iowa, — Contract  about  to  be  let 
by  City  Council  for  70,000  yd.  pavements. 

Bozeman,  Mont. — City  Council  voted  to 
improve  pavements  in  Dists.  Nos.  101  and 
102;   cost  about  $45,742. 

Aransas  Pass,  Tex. — Citizens  Rd  Dist. 
No.  3,  San  Patricio  County,  voted  $75,000 
bonds  for  constructing  roads. 

Beaumont,  Tex. — City  Council  consider- 
ing about  200,000  sq.  yd.  paving;  mateirial 
not  yet  decided  upon.  C.  L.  Scherer,  City 
Engr. 

Clarksvllle,  Tex. — Citizens  voted  $405,- 
000  bonds  for  constructing  roads  In  Red 
River  County. 
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Kl  Paao.  Tm.— PropoMd  to  pare  C»«- 
tmta.  T*xa«  mad  PtodlBa  Sts.  with  bltu- 
Mtkic    J.  P.  DawatB.  Chy  Ctk. 

Ooaatr    Ooara.    eoaaM«rins    con- 

:  SA-mlto  coBCtvt*  road  from  New 

Stale     Line     to     Fabena. 

■  - — «o   be   Toted   on   Au«.    I   for 

liM.Ma. 

HMMMn.  T«>.— City  Cooncil  voted  to 
pa*«  MalB  Street :  com.   $U.0M. 

Tax.— About     UTS,«M    road 
by  Coanty  Comra.  Court. 

Bamaaltaafc,  Waah.— City  Council  voted 
to  pare  L«ke  Road  from  Queen  Street  to 
HaatiDss;  c«a(  n>.ta>. 

CltT  COuaca  ronaldarlaK  pavins  Silver 
Baack  Rd.  rrom  lirMKa  croasinic  Lake 
Wkatcoa    to    city    Umita,    dutance    1>« 


Waah.— County  Comra.  coo- 
about     «1«0.M0     (or 


Maitnt  Vantoa,   Wash. — <'  >>oui 

to  be   M   by   Oounty   Con.  mhb 

%    arile   concrete    read    In  '.s    or 
Sedro  Wooley  and  Skasit  Cuuuiy. 


Waaii.— rtana  approved  by  Bd. 

Folk  Wks.  (or  eonairurtInK  concrete  walks 
OB  nrMaaad  Street:  coat  tu.OM. 

AM  bMa  opantd  by  Bd.  Pub.  Wka.  (or 
RkVlac  Maaaacbnaetts  Street  rejected. 
AaeoralBK  to  repona  new  plans  and  apeci- 
gUMa  win  ba  prepared:   eatimated  coat 

■Urn-Weolay.  Waah.— Contracta  about 
»  ]»•••«  by  City  Council  (or  paving  State 
and  Paclllc  Sta.;  coat,  about  tIO.<MO. 

WaHa  Walla.  Waah.— City  Comn.  voted 
to  pare  Roae  and  TweUth  StreeU:  i-oat 
abotit  tlS.«M. 


Ore. — lYopoaed  to  pave 
.  Wllaon  ami  F'erkins  StreeU  ten 
biocka  wttb  sravel.  bitulithlc.  IC-ft.  road- 
way.    Oeorce    KImbrell.   City   EngT. 

Portland.  Ore.- All  bida  opened  by  city 
(or  pavinc  Brook  Street  with  aaphaltic 
eoocreta  rejected. 


.  Ore. — New  bids  are  to  be  re- 

«a»vad  by  County  «;orar«.  (or  pavlnc  St. 
Heleaa  Road  with  bitulithlc. 

City  Comn.  cooalderins  pavini;  E.  Kifty- 
aixtb.  Flandera.  Blakiyou.  E.  Forty-ninth. 
EL  Thirteenth  Streata  and  Minnesota  Ave- 
aoc:  coat  about  tli.*M. 

Roaab«irg,  Ore.— Snrrcya  completed  by 
{Mate    EnKtneerlna   Dept.   at    Salem    and 


a  Cbuniy  Court   (or  Paclllc  High- 
way    near     Cottage     Grove     cost     about 

Saa  Franclaca.  Cal. — Bd.  SutMrvlaors  ap- 
propriated t2S.AO0  for  constructlnic  boule- 
vard tbroosh  city  property  (roin  St.  Ger- 
■aln  Aveaoe  to  aoutherly  boundary  line 
0*  ■»•<•  rtir  property;  cradinc.  paving  and 
•*wi>>  Saa  Brano  Avenue.  nS.OOO:  im- 
proving \an  Neaa  Avenue.  tS.OM. 

Vlaalla.  Cal.— Bida  being  received  by 
County  Surveyor  for  coiutructing  road 
(row  vaUcy  to  (General  Grant  Park:  coat 
aboal  tSS.oo*. 

Wallac*,  Idaho.— City  Council  voted  to 
pa»e  Bank.  Cedar,  Mne  and  River  Streeta. 

BIOS     OESIRKD. 


Maaaaehuastta.— Cntll  July  27  by  Maaaa- 
ctattaetla  Slate  Highway  Comn..  Boaton 
(WlHiaai  D.  Sobler.  Cbmn.),  (or  con- 
atfwetlng  a  aaction  of  state  highway 
abojM  MM  (t.   In    length   In    the   town   of 


Piatidantf.  R.  1^— Until  July  U  tor  fur- 
Ss!"*  i**i?**  «»■•>'«•  paving  blocks. 
WUMam  C.  Pelky,  dk..  Com.  on  Contract 
and  Supply. 

•nifklyn,  N.  v.— Cntll  July  as  by  L.  H. 
FMmda.  Boru  Pre*  ,  for  regulating  and 
rapaving  Newton  street.  In  ab  lit  aq.  yd. 
VMite  pavaoMat.  etc.;  reguUtIng  and 
["••vliig.  iaciudlag  restoration  of  pave- 
■■aat  raoMvad  and  damaged  In  connec- 
UOB  with  ooeatnictlon  of  Oaaaon  Avenue. 
^^  «»»•«>  DIr.  1.  Sect.  1,  requiring 
Mt  aq.  yd.  Grade  1  and  tTM  aq.  yd.  Grade 
t    granite    blocks.    7M*    sq.    yd.    asphalt 


Bavement.    ric 
verlog     the    (ollowloc 


alao   (umjabihg   and   de 


piaa  and  apruea  lomber. 


asphalt 

blo-ks, 

and    1200 

fumiahing 

yellow 


.  IfWea,  N.  v.— Bonds  (or  t27.0M  (or  ex- 
**«*'"  ">*  l-arkway  westerly.  includlnK 
nnnatl  ueting  retaining  wall  and  beantlfl- 
gU^i"*?  }>«htln«i?aald  Parkway,  will 
bajwld  Jiily  2*  by  A.  M.  Burke.  City 
OomptraHer. 


„  N.  J.-^UntU  Aug.  1  by  lUy- 

mofMl  F.  Uavla.  Town  Clk..  (or  Improv- 
ing nrort  Street,  requiring  MOO  sq. 
yd.  concrete.  MtuilthW.  asphalt  bk>ck.  aa- 
phalt.  brick  or  Topeka  pavement,  etc. 

East  Oranfle,  N.  J.— Until  July  2«  by 
Lincoln  E.  Rowley,  City  C.k..  (or  grading, 
OBrb^og  and  paving  E.  Day  Street.  Lin- 
den and   Olrard  Avenuea.    In  all   4(77  sq. 


aq, 
Bel- 


yd.     Telford  pavement.  IIIC  sq.  yd. 
gian  Mock  pavement,  etc. 

Hofeakan.  N.  J<— Bids  desired  until  July 
2S  by  City  Comra.  (or  pavinx  and  reim- 
proving  River  and  Fourth  ritreeu  and 
grading,  paring  and  reimpruving  Four- 
icanlh  Straat. 


Joraay  City,  N.  J.— Until  July  29  by 
Bd.  City  Comra..  for  rcpaving  with  as- 
phalt block.  Whiton  Street,  and  with 
wood  block  Tonnnelle  .\venue. 

Kcyport,  N.  J.— Until  .\UK.  9.  by  Bor- 
ough Council  (A.  U.  Van  Buskirk.  Clk.) 
for  7t20  sq.  vd.  reinforced  coiu-rete  pavt. 
on  Broad  Street,  advertised  in  Eiigliieer- 
Ing  Record.  Knsineer.  George  P.  Cooper, 
W  Broad  Street,  Ked  Bank.  K.  O.  Wall- 
ing, Mayor. 

Trenton,  N.  J.— Until  July  28  by  Frank 
Thompson,  City  Clk..  for  improving  por- 
tiona  of  Fulton,  Ijimberton.  Copper 
StreeU.  S.  Clinton.  Whlttaker  and  Ad- 
more  Avenuea  by  paving  with  bituminous 
concrete  on  a  5-in.  concrete  ba.se. 

Lebanon.  Ohio. — Until  Aug.  2  by  John 
M.  Mulford.  Co.  Aud..  Lebanon,  for  con- 
structing creosoied  plank  and  block  floor 
for  bridge  over  Clear  Creek,  near  Village 
of  Franklin:  also  bridKc  over  Little  Miami 
River,  VillaKe  South  Lebanon. 

Mount  Jewett,  Pa. — Until  July  29.  by 
Borough  Clerk  for  6000  sq.  yd.  vltr.  brick 
paving  and  3000  lin.  ft.  curb.  A.  F.  Ban- 
non.  Jr..  Boro.  Engr. 

Philadelphia.  Pa.— I'ntil  Aug.  4  by  M.  L. 
Cooke.  Dlr.  Pub.  Wks..  for  grading,  pav- 
ing, repavinR  and  appurtenant  work  of 
opening  Emerald  Street  under  the  Rich- 
mond Branch  of  the  P.  &  R.  Ry.;  prob- 
able cost  $120,000. 

Norfolk,  Va. — Reported  desired  until 
July  29  by  Bd.  Control,  for  36.000  sq.  yds. 
sheet  asphalt  on  concrete  base  and  800 
sq.  yds.  wood  block  pavement  on  con- 
crete base.     W.  H.  Taylor,  Jr..  City  Engr. 

Broad  Oaks  (P.  O.  Clarksburg).  W.  Va. 
— Reported  de.iired  until  Aug.  2  by  Com- 
mon Council,  for  grading,  curbing,  pav- 
ing with  brick  on  concrete  base  Harrison, 
Marshall,  Main.  Daisy  and  several  other 
StreeU. 

Huntington,  W.  Va. — Reported  desired 
until  Aug.  3  by  County  Comrs.  for  con- 
structing fifteen  additional  miles  road,  to 
include  paving  eight  miles  Kanawha  and 
James  River  Turnpike,  two  miles  Ohio 
River  Road,  four  miles  Hamlin  Pike  and 
one  mile  Harveytown  and  Wayne  County 
Pike. 

KIsslmmee,  Fla. — Reported  desired 
until  Aug.  2  by  County  Comrs.  for  pav- 
ing with  brick  the  county  road  to  Orange 
County  line. 

Huntsvllle,  Ala. — Competitive  bids  de- 
sired by  W.  P.  Monroe.  City  Clk.,  for 
resurfacing  10,000  sq.  yd.  of  street  with 
mineral  rubber,  tarvia  or  asphalt. 

Ashtabula,  Ohio.— Until  July  29  by 
Director  Pub.  Service  (Lulu  Rennick, 
Clk.)  for  grading,  draining  and  paving 
portions  of  Starkweather  and  Grove 
Avenues.  Spencer,  Todd  and  Booth 
Streets. 

Bowling  Green,  Ohio. — Until  Aug.  1«  by 
C.  K.  Stinebaugh,  Co.  Aud.,  for  con- 
structing the  FJlTzabeth  Schnell  bitumln- 
oua-bound  macadam  road  and  the  John 
Minning  water-mound  macadam  road. 

Bryan,  Ohio.— ITntil  Aug.  9  bv  O.  R. 
Ixiwe.  Co.  Aud.,  for  grading  and  paving 
with  waterbound  macadam  1.24  miles  on 
Elm  Grove  Rd.  Section  1.  Pulaski  Town- 
ship: also  2.72  miles  said  road  in  Spring- 
Held  Township.  Cost,  110,246  and  $24,660 
respectively. 

Oeflanca,  Ohio. — Until  Aug.  4  (extension 
of  date  from  July  28)  by  Clayton  M.  Ilath. 
Dlr.  of  Service,  for  .12.129  sq.  yd.  of  pave- 
ment. Bids  will  be  received  on  all  ma- 
terials. 

Toledo,  Ohio.— Until  July  27  by  Clerk 
Bd.  Public  Service  for  paving  6  streets 
with  woo*  block,  brick,  asphalt  or  con- 
crete: also  for  constructing  3  sewers. 

Gary,  Ind.— Until  July  27  by  City  Clerk 
for  paving  Washington  Street  with 
asphalt-macadam,  about  8500  stj.  yd.;  cost 
I».d00. 

Indiana. — By  County  Comrs.  for  con- 
structing roads  as  follows: 

Until  Aug.  2: 

Jasper,  3  gravel  roads  in  Boone  Town- 
ship.   George  W.  Stoner.  Co.  Aud. 

Franklin,  3  gravel  roads  in  Pleasant  and 
Union  Townships.     H.  L.  Knox,  Co.  Aud. 

Tipton,  concrete  road  In  Cicero  Town- 
ship.    Oscar  Vannea,  Co.  Aud. 

Until  Aug.  3: 

Goshen,  a  concrete  road  In  Concord 
Township:  alao  a  gravel,  concrete  and 
brick  road  In  Elkhart  Township.  J.  W. 
Brown,  Co.  Aud. 

I>ecatur,  a  macadamized  road  in  Wabash 
Township.     T.  H.  Baltzell,  Co.  Aud. 

Boonville.  a  rock  or  concrete  road  in 
Boon  Township.     G.  H.  Bass,  Co.  Aud. 

Valparaiso,  gravel  road  In  Morgan,  Cen- 
ter and  Portage  Townships.  C.  A. 
Blachly,  Co.  Aud. 

Rochester,  a  stone  and  2  gravel  roads 
In  Rocheater  Township.  W.  C.  Miller, 
Co.  Aud. 

IndlanapoMa,  Ind.  —  Reported  desired 
until  Aug.  4  by  Bd.  Pub,  Wks.  for  grad- 
ing and  paving  portions  of  Oak  Avenue, 
Eighteenth  and  several  other  streets. 

South  Bend.  Ind.— Until  Aug.  18  by 
County  Comnt..  South  Bend,  for  con- 
structing Lincoln  Highway,  extending 
from  the  East  city  limits  of  Minhawaka, 
to  the  Bt  Joseph  County  line,  ri'qulring 
•  10.000  yd.  excavation  and  49.450  yd.  <on- 
crete.     Estimated  cost.  K4,000. 


WInamac,  Ind.— Until  Aug.  3,  by  County 
Clk.,  for  construction  of  Wlldermuth. 
Road  about  14,575  ft.  in  length;  estimated 
cost  $7,997.     C.  E.  Paul,  Co.  Surveyor. 

Balding.  Mich.— Until  Aug.  18  by  F.  E. 
Conant,  City  Clk..  for  15,000  sq.  yds.  pav- 
ing on  Main,  Bridge.  Pleasant  and  Pearl 
Streets.  Bonds  to  be  sold  Aug.  6.  Smith 
&  Boulay  Co.,  Engrs.,  Nasby  Bldg.,  To- 
ledo. 

Illinois.— Until  July  28  by  State  High- 
way Comn.,  Springfield,  for  constructing 
State  aid  work  as  follows:  (.411  cement  to 
be  furnished  by  State).  County  Kanka- 
kee, Section  C,  Nearest  P.  O.  Exline, 
Approximate  Length  Feet  S560.  Engi- 
neer's Estimate  $6,047;  County  Kankakee, 
Section  D,  Nearest  P.  O.  Momenoe,  Ap- 
proximate Length  Feet  5000,  Engineer's 
Estimate  $9,159. 

South  Qlxon,  111. — Reported  desired 
until  July  27  by  J.  W.  Cortright,  Town 
Clk,,    for   macadamizing   Chicago   Road, 

Racine,  Wis. — Reported  desired  until 
Aug.  7  by  Bd.  Pub.  Wks.  for  paving  W, 
Boulevard  and  Washington  Avenue,  in  all 
6226  sq,  yd.  brick  paving,  2660  lin.  ft. 
combined  curb  jind  gutter,  etc. 

Council  Bluffs,  Iowa.— Until  Jul--  26  by 
Charles  J.  Duff,  City  Clk,.  for  about 
21.SS0  sq.  yd.  repressed  vitr.  brick  block 
paving  on  6-ln,  concrete  base  on  Broad- 
way. 

Mount  Ayr,  Iowa. — Reported  desired 
until  July  28  by  H.  .M.  Miller,  -Mayor,  for 
35,000  sq.  yd.  bitulitliic,  l)rick  block,  brick 
fiber  and  concrete  paving,  concrete  curb 
and  gutters  on  portions  of  various 
.streets.  E.  T.  Archer  &  Co.,  Engrs..  New 
England  Building,  Kansas  City,  Mo, 

College  View,  Neb. — Reported  desired 
until  .\ug.  2  by  J.  G.  Hornung,  Village 
Clk.,  for  grading,  curbing  and  paving 
with  asphaltic  concrete,  artificial  re- 
pressed or  vertical  fiber  brick  in  Dists. 
Nos.  1  and  2. 

Kearney,  Neb. — Reported  desired  until 
July  26  for  constructing  30,000  sq.  yd.  re- 
pressed vitr.  brick,  fiber  brick,  asphaltic 
concrete  or  concrete  pavement,  E.  H, 
Morey.  City  Engr. 

Lincoln,  Neb. — Reported  desired  until 
Aug,  14  by  Arthur  Edgren,  Co.  Engr.,  for 
paving  with  asphaltic  concrete  and  briclc 
on     Sheridan     B'oulevard;     probable     cost 

$70,000. 

Bozeman,  Mont. — Reported  desired  until 
Aug,  5  by  C.  A.  Speith,  City  Clk.,  for 
paving  and  curbing  in  Special  Improve- 
ment Dist,  Nos.  94,  96  and  97,  includes 
5056   sq,    yds.    paving,   etc. 

Laurel,  Mont. — Reported  desired  until 
Aug.  3  by  O,  H,  Bundy.  City  Clk,,  for  14,- 
600  sq.  yds.   bitulithlc  pavement,   etc. 

Kansas  City,  Mo.— Until  July  27,  by  Bd. 
Pub.  Wks.  (Edw.  F.  Wel)Ster,  Acting 
Secy.)  for  furnlsliing  material  and  resur- 
facing with  asphalt  brick  pavement  on 
9th  St.  from  Lydia  Ave.  to  west  line  of 
The  Paseo,  also  constructing  asphalt 
pavement  on  Askew  Ave.,  26th  St.,  and 
alley  between  Main  and  Walnut  Sts.,  also 
Portland  cement  concrete  pavement  on 
Park,  Agnes  Aves.  and  other  streets. 

Silver  City,  N.  M.— Until  Aug.  2  by  City 
Clerk  for  10,000  sq.  yd.  concrete  paving 
on  Broadway  and  Bullard  Streets  to  in- 
clude 3000  lin.  ft.  concrete  curb:  cost 
$20,000. 

Denver,     Col.— Reported  desired     until 

Aug.  30  by  Bd.  Pub.  Wks.  (J.  B.  Hunter, 

Pres.)  for  concrete  paving.  Probable  cost, 
$16,411. 

Seattle,  Wash. — Reported  desired  until 
Aug.  9  (readvertlsement)  by  Byron 
Phelps,  Co.  Clk.,  for  constructing  Bond 
Road  No.  11  (Uuwamish-Renton  Junc- 
tion): cost  $102,000,  and  Bond  Road  No.  9 
(Enumclaw-Kranklln  Road);  cost  $452,000. 

Walla  Walla,  Wash.— Until  Aug.  3  by 
M,  A.  Power,  City  Clk.,  for  paving  .N. 
12th  and  W.  Rose  Sts.  with  bitulithlc  or 
asphalt  concrete  about  7000  sq.  yds., 
crushed  rock  foundation;  cost,  $12,000.  W 
K.  Reborn,  City  Engr. 

Washington. — Reported  desired  until 
Aug.  9  by  William  S.  Roy,  State  High- 
way Comr..  Olympla.  for  clearing,  grad- 
ing and  draining  about  fourteen  miles 
McClellan  Pass  Highway  between 
.N&tches  and  the  Summit,  Yakima  County, 

Until  Aug.  9  by  William  R.  Roy,  State 
Highway  Comr.,  Olympla,  for  construct- 
ing Ave  miles  Inland  Empire  Highway 
from  ColvlUe,  Stevens  County  south 
toward   Spokane.      Probable   cost,    $17,000 


PRICES     AND     LETTINGS. 
itlTulicatea  award  of  contract. 

Maine.  —  Following  are  lowest  bids 
opened  July  15  by  State  Higliway  Comn., 
Augusta: 

*I  Hermon  Road,  1.09  miles:  Ahem 
ConatP.  Co.,  Wlllimantic,  Conn.,  $7  369 
(awarded  contract):  R.  G.  Miller  Contr. 
Cor,  Hartford  Conn.,  $8,462;  James  H. 
Kerr  Rumford,  $8,584;  s/mail  &  Ingalls, 
Bar  Harbor,  $9,328. 

*M  Ellsworth  Road,  .78  mile:  Ahem 
Coiislr.     Co.,    Wlllimantic.     Conn,,     $5,610 


(awarded     contract);      A.     Williams     Co 
Boston,  Mass.,  $6,004.  '' 

*M  Brewer  Road,  .43  mile:  H.  A.  &  S 
G.  Day,  Bangor,  $1,905  (awarded  con- 
tract). 

*J  Monson  Road,  2.27  miles:  James  H. 
Kerr.  Kumford,  $13,850  (awarded  con- 
tract); Horatio  L.  Baker,  Woolwich,  $13,- 
244;  .\hern  Constr.  Co.,  Williniantic 
Conn.,  $14,175;  Jolin  G.  Fleming,  Lincoln, 
$19,993. 

'^^Massachusetts.  —  Contract  awarded 
July  13  by  State  Highway  Comn,,  Boston, 
for  m<acadam  road  in  Amherst,  about 
8000  ft.  in  length,  to  Lane  Constr.  Cor., 
.Meriden.  Conn.,  at  $19,135.  Next  3  lowest 
bids:  ,\lco  Contr.  Co.,  Boston,  $19,539; 
I'erini  Constr,  Co,,  Ashland,  $19,806;  D. 
O'Connell    Sons,    Holyoke,    $20,803. 

-AConnecticut. — Contracts  awarded  July 
13,  by  Charles  J.  Bennett,  State  Highway 
Comr..  Hartford,  as  follows: 

Killingworth,  graded  road,  7150  ft.,  to 
Louis  Longhi  &  Bro.,  Torrington,  at  $6,000. 

Glastonbury,  2-in.  bituminous  macadam 
surface  on  Hartford-New  London  Road, 
6500  ft.,  to  A.  E.  Douglas,  Glastonbury. 

Sprague — gravel  on  1630  ft.  of  Occum- 
Versailles  Koad,  to  F.  A.  Wilcox,  Norwich, 
at  $1,094. 

Canterbury,  resurfacing  1995  ft.  and 
native  stone  5100  ft.  on  tlie  Westminster 
Road,  to  Goodman  &  Trumbull  Co,,  Litch- 
field, at  $8,154. 

Bethel,  gravel  on  Bridgeport-Newton 
Turnpike,  6315  ft.,  to  Kellogg  &  Gregory, 
Danbury.    at   $8,803. 

Koxbury,  12,800  ft,  Ro.\bury-Woodbury 
graded  road  to  John  Michiel  &  Bro.,  Tor- 
rington,  at  $15,000, 

Walpole,  Mass. — Following  are  lowest 
bids  opened  Julv  15  for  macadam  road  in 
Walpole:  A.  Ross  &  Son,  Woburn,  $33,315: 
P.  A.  Dingley,  Walpole,  $33,767;  Perini 
Constr.  Co.,  Ashland,  $34,644. 

♦Stamford,  Conn. — Contract  awarded 
by  City  to  W.  H.  Arthur,  Stamford,  for 
paving  Summer  and  E.  Main  Sts.  with  as- 
phalt paving  on  5-in.  concrete  base,  2  in. 
thick  at  $1.40  per  sq.   yd. 

Albany,  N.  V, — Following  are  lowest 
bids  opened  July  13  by  .State  Highway 
Comn.,  55  Lancaster  .Street,  for  construc- 
tion of  highways  by  State  Aid: 

Road  5565,  Chenango  Forks-Greene, 
Chenango  Co.,  7.78  miles— Fred  K.  Gross 
&  Sons,  Vonkers,  $85,290:  T.  H.  Gill  Com- 
pany, Binghamton,  $86,181:  Paddelford  & 
King,  Sherburne  $86,547:  Weed  &  Walsh, 
Mechanicville,    $87,896. 

Road  5568,  Sherburne-Earlville,  Che- 
nango Co.,  4,02  miles— Paddelford  &  King, 
Sherburne,  $46,693;  Newport  Constr.  Co. 
Herkimer.  $47,965;  Greenfield  Constr.  Co., 
Hornell,  $48,572:  Joseph  .McCormick,  E. 
Providence.   R.  I.,   $51,414. 

Road  1225,  Lorraine-Worth,  Part  1,  Jef- 
ferson Co.,  2.86  miles — Joseph  McCormick 
(only  bidder),  E.  Providence,  R.  I..  $17,830. 

Road  1226,  Lorraine-Worth,  Part  2,  Jef- 
ferson Co.,  2.40  miles — Joseph  McCormick 
(only  bidder),  E.  Providence,  R.  I.,  $15,621. 

Road  1299  Constableville-Lyons  Falls, 
Part  1,  Lewis  Co.,  2  miles— Spellman- 
Oliver  Co.,  Chateaugay.  $18,646;  Thomas 
Gradv,  Rochester,   $19,416. 

Road  1300,  Barnes  Cors. — W.  Lowville. 
Piirt  2.  Lewis  Co,,  8.82  miles— Fred  E. 
Gross  &  Son.  Yonkers,  $76,244;  J.  A.  Cul- 
kin  Oswego,  $81,385:  Brady-Oltarsch 
Constr.  Co.,  Inc.,  New  York.  $84,545;  J.  G. 
Hayes  Co.,  Inc.,   Rome.  $86,361. 

Road  1301,  Lowville  Village-Shady  Ave- 
nue and  East  State  Street,  Lewis  Co., 
1.27  miles— HaiTy  W.  Roberts  &  Co., 
Utica,  $32,398;  R,  E.  Cooper,  Little  Falls, 
$34,235. 

Road  410.  Fort  Plain-Hessville-Sprout 
Brook.  Montgomery  Co.,  7.10  miles — James 
Anderson,  Menands,  $70,165:  Brady- 
Oltarsch  Constr.  Co.,  Inc.,  New  York, 
$71,965:  Conroy  &  Nixdorf,  Oneida,  $76,328; 
James  E.  Martin,  Utica.   $81,144. 

Road  1265.  Massena-Helena,  Part  2,  St. 
Livwrence  Co.,  5.50  miles — Fred  E.  Gross 
&  Son,  Yonkers,  $48.961 ;  Thomas  Grady, 
Itochester,  $51,882;  Henry  P.  Burgard  Co., 
Buffalo,  $51,948,50:  B.  T.  Eggleston,  Yonk- 
ers   $51,949. 

Road  5569,  Sharon  Springs-Sharon, 
.Schoharie  Co.,  4.79  miles— DeGraaft  & 
HoKeboom,  Inc.,  Kingston,  ?  17.980;  Weed 
&  Walsh,  Mechanicville,  S48.213;  S.  V. 
Van  Wagonen,  Inc.,  Rondout,  $48,612: 
Ruddy-Saunders  Constr.  Co.,  Troy,  $18,842. 

Road  5557,  Townsend-Watkins,  Schuyler 
Co.,  6.03  miles — lames  T.  Moore.  Elmira, 
$61,507;  J.  W.  Brennan  Constr.  Co.,  Inc., 
Geneva,  $61,954:  Sullivan  Constr.  Co., 
Syracuse,  $62,425;  Atlanta  Constr.  Co., 
Atlanta,  $63,828. 

Road  1232,  Montour  Falls-Alpine,  Part 
I,  Schuyler  Co.,  1.11  miles — Frank  Malone. 
.Syracuse.  $26,157:  J.  W.  Brennan  Constr. 
Co.,  Inc.,  Geneva,  $26,533:  Peter  F.  Con- 
tu.lly  Co.,  Horseheads,  $27,105;  John  R. 
Burchill,   Syracuse,  $28,123. 

Road  1102,  Savona-Bradford.  Steuben 
County  9.09  miles — Atlanta  Constr.  Co., 
Atlanta.  $77,710;  Sullivan  Constr.  Co., 
Syracuse,  $81,202;  Richard  Hopkins,  Troy, 
$83,331:  Dale  Eng.  Co..  Utica,  $83,679. 

Road  1292.  Wayland-Dansville,  Part  1, 
Steuben  Co,,  3.42  miles— J.  G.  Hayes 
Company,  Inc..  Rome,  $34,178;  Dale  Eng. 
Company,  Inc..  Utica,  $34,566;  Thomas 
flradv.  Rochester,  $34,916;  Atlanta  Constr. 
Co..  Atlanta,  $34,964. 

Road  5564,  Avoca-Wallace-Cohocton, 
Steuben  Co.,  7.31  miles — Dale  Eng.  Co., 
Utica,  $59,744;  Kennedy  Constr,  Co.,  Al- 
bany, $61,974:  Atlanta  Constr.  Co.,  At- 
lanta, $65,125;  P.  H.  Murray,  Rochester, 
$66,869. 
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Road  5457-A,  Bloomingburg-Monticello, 
Part  2,  Sullivan  Co.,  0.72  miles— John  A. 
Jova,  Inc.,  Newbuigh,  $12,266;  John  J. 
Keating,  Monticello,  $12,672;  Jackson 
Bros.,  Cuddebackville,  $12,964. 

Koad  5567,  Ithaca-West  Danby,  Part  2, 
Tompkins  Co.,  3.04  miles — John  K.  Bur- 
chill,  Syracuse,  $28,872;  Frank  Malone, 
Syracuse,  $29,104;  Sullivan  Constr.  Co., 
Syracuse,  $29,779;  Brady-Oltarsch  Constr. 
Co.,  Inc.,  New  York  City.  $30,643. 

Koad  5571,  White  Plains-East  View, 
Westchester  Co.,  4.32  miles^Fagnani  & 
Marra,  Tuckahoe.  $49,822;  Fred  E.  Gross 
&  Sons,  Yonkers,  $52,430;  John  L.  Hayes 
Constr.  Co.,  Yonkers.  $53,620;  Westches- 
ter-Dutchess Cor.,  Mount  Vernon,  $53,846. 

Road  10S8,  Castile  Village,  Wyoming  Co., 
1.53  miles — Frank  M.  Foote,  Arcade,  $24,- 
932;  John  Johnson  Constr.  Co.  Buffalo, 
$25,172. 

Road  1267,  Bennington-Attica-Attica 
Center,  Parts  2  and  3,  Wyoming  Co.,  6.99 
miles — Fred  E.  Gross  &  Son  (only  bidder), 
Yonkers,  $67,390. 

Lowest  bids  opened  same  time  and 
place  for  repair  of  highways  by  State 
Aid: 

Repair  Contract  556,  Roxbury,  Delaware 
Co.,  0.95  miles — Schunnemunk  Constr.  Co., 
Highland  Mills,  $7,901;  De  Graate  &  Hoge- 
boom.  Inc.,  Kingston.  $10,236 

Repair  Contract  809.  Lvons-Geneva, 
Ontario  Co..  1.69  miles— Harry  W.  Roberts 
Company,  Utica,  $17,170;  Lane  Constr. 
Cor.,  Meriden,  Conn.,  $18,830;  Langan 
Constr.  Cor.,  Albany,  $18,885:  J.  W.  Bren- 
nan  Constr.  Co.,  Inc..  Geneva,   $19,467. 

Repair  Contract  813,  Jericho  Turnpike, 
Parts  21  and  3,  Suffolk  Co.,  4.08  miles- 
William  Doyle,  Saugerties,  $17,787-  Mu- 
nicipal Asphalt  Co.,  New  York  City,  $19,- 
967;  Barker-Bonner  Company,  Inc.,  New 
York  City,  $20,405. 

Albany,  N.  Y. — Following  are  lowest 
bids  opened  July  15  by  State  Conin.  of 
Highways,  at  55  Lancaster  Street,  Al- 
bany, for  repair  of  highways  by  State 
Aid: 

Road  1240,  Binghamton  Citv-Conklin 
Avenue,  Broome  Co.,  0.91  mile— Fitch  & 
Douglas,  Rochester,  $43,212;  Frank 
Stento,  Binghamton,  $43,870;  Tyne  & 
Wllley,  Binghamton,   $45,095. 

Road  5265-A,  Salamanca-Little  Valley, 
Part  1,  Cattaraugus  Co..  0.93  mile- 
Thomas  Fitzgerald  Co..  Fredonia,  $47,994; 
H.  E.  Bunce,  Olean,  $51,056;  South  Shore 
Constr.  Co.,  Erie,  Pa.,  $52,329;  William  C. 
Evans.  Ambler,  Pa.,  $52,359. 

Road  1012-A,  Sinclairville-Cassadaga, 
Part  2,  Chautauqua  Co.,  1.51  miles— Dun- 
kirk Constr.  Co.,  Dunkirk,  $19,760;  Wool- 
sey  Constr.  Co.,  Davenport,  Iowa,  $19,830; 
William  C.  Evans,  Ambler,  Pa.,  $20,592: 
Shaw  &  Lakin,  Jamestown,  $20,744 

Road  1296,  Brocton  Village-Mill  Street, 
Chautauqua  Co.,  0.77  mile— William  C 
Evans,  Ambler.  Pa.,  $11,983;  Dunkirk 
Constr.  Co..  Dunkirk,  $11,996;  Elmer  M 
Love  &  Sons,  Corry,  Pa.,  $12,144 

Road  1297.  Ripley-Sherman,  Part  1, 
Chautauqua  Co.,  3.55  miles — ,Tohn  F  Do- 
lan  Contr.  Co.,  New  Y'ork,  $72,537;  Wil- 
liam C.  Evans,  Ambler.  Pa.,  $73,814;  Dun- 
kirk Constr.  Co.,  Dunkirk.  $74,154;  O  M 
Severson.  Erie,  Pa..  $74,416 

Road  1298,  Cassadage-Burnhams,  Chau- 
tauqua Co.,  0.93  miles— William  C.  Evans, 
Ambler,  Pa.,  $21,875;  Dunkirk  Constr.  Co., 
Dunkirk,  $21,943;  O.  M.  Severson,  Erie, 
Pa„  $22,167;  South  Shore  Constr.  Co., 
Inc..  Erie,  Pa..  $22,752. 

Road  5566,  Cortland  City-Owego  Street. 
Cortland  Co.,  0.23  mile— S.  P.  Hull,  Cort- 
land,     $2,318;      Richard      Hopkins,      Troy, 

Road  1289,  East  Aurora  Village-East 
Main  Street,  Erie  Co.,  0.34  mile— Busch 
&  Percival.  Buffalo,  $16,601;  Rich  Constr. 
Co.,  Inc.,   East  Aurora,   $17,627. 

Road  5550,  Aurora-Buffalo,  Part  4  Erie 
Co  0.59  mile— Busch  &  Percival,  Buffalo, 
|28.4a9;  U  illiam  C.  Evans,  Ambler,  Pa., 
$28,789;  Rich  Constr.  Company,  Inc.,  East 
Aurora,  $30,230. 

Road  619,  Sammonsville  -  Johnstown, 
Fulton  Co.,  2.12  mile.s— Brady-Oltarsch 
Constr.  Co  ,  Inc.,  New  York  City,  $20,237- 
Clarence  Welsh  &  Company,  Gloversville, 
$20,264. 

Road  1290,  Hannons  Corners-Fairport 
Monroe  Co.,  1.53  miles —  Thomas  Grady, 
Rochester,  $15,679;  Newport  Constr.  Co, 
Herkimer.  $16,284:  Monroe  Roads  Com- 
pany. Pittsford.  $16,436;  Ribstein-Holter 
Co.,  Inc..  Rochester,   $16,57.S. 

Road  511,  Glen-Charleston,  Montgomery 
SJ'.'o^^-^^  miles— Dale  Eng.  Co.,  Utica, 
Joi-SVS-  temper  Brothers,  Watertown, 
$32,310:  Brady-Oltarsch  Constr.  Co..  Inc., 
New  York,  $33,010;  Newport  Constr.  Co , 
Herkimer,  $33,390. 

Road  5280,  Little  Neck-Old  Westburv 
Nassau  Co..  1.57  miles— Ulrich  &  Pers'i- 
cane  Brooklyn.  $24,035;  Westchester- 
Dutchess  Cor.,  Mount  Vernon,  $24,208- 
Nordone  &  Petrillo,  Mount  Vernon,  $24  - 
762;   E.   T.   Eggleston.   Yonkers.  $25,811.    ' 

Road  1209.  Syracuse  City-Court  Street. 
Onondaga  Co.,  0.27  mile— Mondo  Constr 
Co.,  Syracuse,  $12,654:  C.  T.  Hookway 
Con.str.  Co.,  Syracuse,  $12,660;  John 
Davin,  Syracuse,  $12,941;  M.  J.  Gleason  & 
Co.,  .Syracuse.  $13,156. 

Road     1294,     Manchester    Village-State, 
Clifford    and    North    Streets,    Ontario   Co 
1.38   miles — Chambers   &   Barnes,    Roches- 
ter,    $14,520:     Ribstein-Holter     Co..     Inc 
Rochester,   $15,140. 

Road  1302,  Morris-Oneonta.  Otsego  Co 
12.66  mile.s — J.  A.  Culkin.  Oswego.  $130  - 
509;  Ruddy-.Saunders  Constr.  Co..  Inc.. 
Troy.  $i:!2.741:  Peter  P.  Connolly  Co., 
Horseheads.  $133,067;  Weed  &  Walsh,  Me- 
chanicville,  $133,734. 

Road   1303.  Unadllla  Forks-Bridgewater. 
Otsego    CO      2.52    miles— Alonzo    Schaupp, 
Oullderland.  $19,982;  Newport  Constr.  Co 
Herkimer.    $21,275:    Weed    &    Walsh     Me- 


chanicville,    $22,049;   John   H.   Gordon.   Al- 
bany. $22,186. 

Road  1295,  Nyack-Rockland  Lake, 
Rockland  Co.,  2.95  miles — Brady-Oltarsch 
Constr.  Co.,  Inc.,  New  York,  $38,135; 
Ruddy-Saunders  Constr.  Co.,  Troy.  $39.- 
914;  John  A.  Jova.  Inc..  Newburgh 
$40,279;  William  F.  McCabe  Contr.  Co 
Inc.,   White  Plains,   $40,326. 

Road  5537,  Ganisteo-Whitesville,  Part  1 
Steuben  Co.,  1.72  miles — Kennedy  Constr 
Co.,  Albany,  $29,880;  JYank  Malone,  Syra- 
cuse, $30,964;  Greenfield  Constr.  Co.,  Hor- 
nell,  $30,995;  William  C.  Evans.  Ambler, 
Pa.,  $31,607. 

Road  1291.  Smithtown-Fort  Salonga 
Part  2.  Suffolk  Co..  3.25  miles— Nordone  & 
Petrillo,  Mount  Vernon,  $39,879;  West- 
chester-Dutchess Cor.,  Mount  Vernon 
$41,544;  Brady-Oltarsch  Constr.  Co.,  Inc. 
New  York,  $42,025;  John  L.  Hayes  Constr. 
Co.,  Yonkers,  $42,530. 

Road  5570,  West  Hurley-Woodstock, 
Ulster  Co.,  2.97  miles— Frank  Salvoucci, 
West  Hurley,  $29,214;  Marks  Kearney, 
Hudson,  $31,139;  Henry  Clinton,  Pough- 
keepsie,  $31,870;  Ruddy-Saunders  Constr. 
Co..  Troy,  $32,755. 

Road  1228.  Chestertown-Hague.  Part  3 
Warren  Co.,  5.13  miles— Kingsbury  Constr' 
Co..  Hudson  Falls.'  $69,583;  D.  L.  Ander- 
son. Albany,  $69,707;  John  H.  Gordon. 
Albany,  $69,852;  Brady-Oltarsch  Constr. 
Co..  Inc.,  New  York.  $71,420. 

Repair  Contract  812,  Roads  125  and  174 
Broome  Co.,  3.67  miles— Lane  Constr. 
Cor.,  Meriden,  Conn..  $33,292;  Charles  E 
Haney.  Camillus,  $33,415;  Ruddy-Saun- 
ders Constr.  Co.,  Troy,  $34,596;  W.  C 
Evans,  Ambler,  Pa.,  $36,969. 

Repair  Contract  810;  Road  294,  Monroe 
Co.,  2.92  miles— Dodge  Constr.  Co.,  Inc., 
Rochester.  $12,591;  Monroe  Roads  Com- 
pany, Pittsford,  $12,828;  Ribstein-Holter 
Co.,  Inc.,  Rochester,  $12,859;  I.  M.  Lud- 
ington  Sons.  Inc..  Rochester.  $13,168 

Repair  Contract  811.  Road  172.  Portland 
Avenue,  Part  1,  Monroe  Co.,  0.67  mile- 
Flower  City  Contr.  Co..  Rochester,  $14,- 
828;  Dodge  Constr.  Co..  Rochester,  $14,841; 
Whitmore-Rauber  &  Vicinius,  Rochester, 
$14,895;  Ribstein-Holter  Co.,  Inc.,  Roches- 
ter, $15,204. 

Repair  Contract  489.  Roads  63  and  79. 
Monroe  Co..  1.52  miles— Union  Paving 
Co.,  Schenectady,  $15,074;  Langan  Constr. 
Cor..  Albany.  $15,317;  Whitmore-Rauber 
&  Vicinius,  Rochester,  $18,195;  Peter  F 
Connolly  Co.,  Horseheads,  $18,648. 

■ilrBuffalo,  N.  Y.— Contract  for  paving 
Gnder  St.  awarded  by  Bd.  Aldermen  to 
H.   P.  Buigard  Co..   Buffalo,  at  $31,900. 

Contracts  for  paving  awarded  by  Com- 
mon Council  as  follows:  Lakewood  Street 
to  Erie  Contr.  Co.,  Morgan  Bldg.,  at 
$9,800  and  for  Moselle  Street  to  Henry  P. 
Burgard,  1968  Fillmore  Avenue,  at  $21,651. 

■•Contract  for  paving  Chapin  Parkwav 
with  wood  block  awarded  by  Park  Bd.  to 
Constantine  Constr.  Co.,  Bultalo.  at 
$41,000. 

-A^Cohoes,  N.  Y. — Contract  awarded  by 
Bd.  Estimate  and  Apportionment  for  pav- 
ing with  brick  Bowery  St.  to  Walsh  & 
Keegan,  Albany,  at  $17,045.  Next  3  low- 
est bids:  P.  W.  Mulderry,  Albany,  $18,404; 
James  P.  Kelly,  Cohoes.  $18,410:  J.  B. 
Dower,  Mechanicsville,  N.  Y.,  $18,523. 

■*l8llp,  L.  I.,  N.  Y. — Contract  for  con- 
structing 200.000  sq.  ft.  concrete  side- 
walks awarded  by  Town  Bd.  to  Clifford 
Constr.  Co..  Jamaica,  at  11%  cts.  per 
sq.  ft. 

New  York,  N.  Y.— Lowest  bid  opened 
July  15  by  President  borough  of  the 
Bronx  for  regulating,  grading,  setting 
curb.  etc..  in  Holland  Avenue,  from  Baker 
Avenue  to  Hunt  Avenue,  submitted  by 
Delson  Contr.  Co.,  at  following  bid:  1850 
cu.  yd.  earth  excav..  20  cts.;  250  cu.  vd. 
rock  excav..  $2;  16,500  cu.  yd.  fill.  29  cts.; 
4160  lin.  ft.  curb,  85  cts.;  20,800  sq.  ft. 
concrete  sidewalk.  14  cts.:  560  sq.  ft.  new 
bridgestone.  50  cts.;  775  cu.  yd.  dry  rubble 
masonry.  $1.75;  15  cu.  yd.  Class  A  con- 
crete. $7;  500  lin.  ft.  12-in.  vitr.  pipe.  $1; 
3000  lin.  ft.  guard  rail.  18  cts.;  1100  lb. 
steel  reinforcement  bars,  3  ots. ;  2  Tvpe 
B  inlets.  $30:  3  manholes.  $60;  10  cu.  yd. 
brick  masonry,  $15;  total.  $15,307.  Next 
3  lowest  bids:  J.  Di  Menna,  $15,500; 
Burnside  Contr.  Co.,  $15,860;  Di  Menna  & 
Del  Balso,  $16,218. 

Following  are  totals  of  bids  opened 
July  15  by  President  borough  of  the  Bronx, 
for  regulating,  grading,  setting  curb, 
flagging  sidewalks,  laying  crosswalks, 
building  approaches  and  erecting  fences 
where  necessary  in  Glover  Street,  from 
Castle  Hill  Avenue  to  Westchester  Ave- 
nue: J.  DlMenna.  $9,275;  Burnside  Contr. 
Co.,  $9,322;  J.  F.  Callahan,  $9,586:  Di 
Menna  &  Del  Balso,  $10,050;  Delson 
Contr.    Co.,    $10,379. 

♦  Rochester,  N.  Y. — Contracts  for  paving 
awarded  by  the  Board  of  Contract  and 
Supply  as  follows:  North  Street  brick 
pavement,  to  Ribstein-Holter  Co.,  Roch- 
ester. $34,674;  Pinnacle  Ro.ad  asphalt  pave- 
ment, to  Rochester  Vulcanite  Pavement 
Co..  Rochester.  $14,260.50;  Post  Avenue 
brick  pavement,  to  Flower  City  Contr'g 
Co..   Rochester,  at  $5,195.50. 

-♦Salamanca,  N.  Y. — Contract  for  con- 
structing concrete  sidewalks  awarded  by 
Common  Council  to  P.  H.  Goggin,  Fre- 
donia, at  about  $17,000. 

♦Syracuse,  N.  Y. — Contracts  for  pav- 
ing awarded  by  Bd.  Contract  and  Supply 
as  follows:  Park  .Street  with  vitr.  block 
to  Warner-Quinlan  Asphalt  Co.,  Syracuse, 
at  $27,454,  and  for  paving  E.  Fayette 
Street  with  vitr.  block,  to  Guy  B.  Dlck- 
ison.    Kirk   Building,   at   $11,454. 


Lowest  bid  opened  July  14  for  paving 
Madison,  Pine  Streets,  Walnut,  Euclid 
and  Maryland  Avenues  submitted  by 
Schenectady  Constr.  Co.,  Schenectady,  at 
about  $16,000. 

♦Troy,  N.  Y.— Contract  for  paving  Glen 
Avenue  with  bltulithic  awarded  by  Bd. 
Contract  &  Supply  to  John  W.  Davltt, 
Troy,  at  $9,399. 

♦  Hackensack,  N.  J. — Contract  for  con- 
structing road  from  Nutley  Bridge  to 
Belleville  Turnpike  awarded  by  Bd.  Free- 
holders to  Uvalde  Asphalt  Paving  Co., 
1  Broadway,  New  York  City,  N.  Y..  at 
$38,470. 

♦Morrlstown,  N.  J. — Contracts  for  pav- 
ing awarded  by  Bd.  Chosen  Freeholders 
at  Morrlstown  as  follows:  Road  from 
Morris  Plains  Station  to  Denville,  to 
Charles  T.  Eastburn  Co.,  Philadelphia, 
Pa.,  at  $34,512;  road  from  Morrlstown  line 
on  Speedwell  Avenue  to  Morris  Plains 
Station,  and  Boonton-Montville  Rd.  and 
road  from  Landing  Post  Office  to  Sussex 
County  Line,  to  Salmon  Bros.,  Netcong. 
at  $19,227;  from  railroad  crossing  at  Ral- 
ston to  cross  road  at  Chester,  to  William 
R.    Moore,    Long   Branch,    at   $10,947. 

Newark,  N.  J. — Lowest  bid  opened  July 
15  by  Bd.  of  Works  for  paving  S.  Orange 
Avenue,  from  S.  Ninth  to  S.  20th  Streets, 
submitted  by  Ralph  Sangiovanni,  78  Hoyt 
Street,  at  following  bid:  10.000  sq.  yd. 
3-in.  asphalt  block.  6-in.  concrete  base. 
$2.19;  4700  lin.  ft.  20  x  6  in.  four  cut 
granite  curb.  $1.05:  2  sets  20  x  6  in.  four- 
cut  granite  corners.  6  ft.  radius.  $13;  575 
ft.  granite  corners.  $1.40;  200  ft.  18  x  6  in., 
4-cut  header  curb,  80  cts.;  total  $27,826. 
Next  2  lowest  bids:  John  E.  Donovan. 
Port  Richmond,  S.  I.,  N.  Y.,  $28,885  New- 
ark Paving  Co.,   Newark,  $30,923. 

♦Trenton,  N.  J. — Contract  for  paving 
Whittaker,  S.  Clinton,  Ardmore  Avenues,. 
Cooper,  Fulton,  Lamberton  Streets, 
awarded  by  City  Comn.  July  7  to  Newton 
Paving  Co.,  Trenton,  at  $45,000. 

♦Lebanon,  Pa. — Contract  for  1^4  miles 
wood  block  pavements  awarded  by  City 
Council  to  Franklin  Constr.  Co..  52  Van- 
derbilt  Avenue,   New  York,  at  $75,000. 

Norrlstown,  Pa. — Lowest  bids  opened  by 
County  Comrs.  for  constructing  Spring 
House  and  Sumneytown  turnpike  from 
Spring  House  to  Kulpsville.  6V.  miles, 
submitted  as  follows:  Section  from  Kulps- 
ville to  North  Wales.  William  C.  Evans. 
Ambler,  $22,880.  and  section  from  North 
Wales  to  Spring  House,  Ambler-Davis 
Co.,    Philadelphia,    $23,000. 

♦Pittsburgh,  Pa. — Contract  for  improv- 
ing Noblestown  No.  "0."  Braddock  and 
Ardmore  Connecting.  Newton  and  Rodi 
and  other  roads,  about  6  miles,  to  J. 
Toner  Barr,  434  Diamond  Street,  Pitts- 
burgh. 

♦Contracts  for  road  improvements 
awarded  by  County  Comrs.  as  follows: 
(Bids  opened  July  8.)  Wilmerding  and 
Monroeville  Connecting  Rd.  in  Patton 
Township,  1>4  miles  to  R.  H.  Cunning- 
ham &  Sons  Co.,  Pittsburgh,  at  $25,203; 
Millers  Run  Extension  Rd.  in  South 
Fayette  Township,  2  miles,  to  William  J. 
Payne,  Jr..  Co..  7  Beltzhoover  Avenue,  at 
$42,473. 

♦Plymouth,  Pa. — Contract  for  paving 
W.  Main  St.  awarded  by  Borough  Coun- 
cil  to   Edw.   Quinn,   Plymouth,   at   $11,181. 

♦  Baltimore,  Md. — Contract  for  paving 
with  brick  Tyson,  Trenton  and  other 
streets  awarded  by  Paving  Com.  to  Mar- 
tin J.    Beach.    Baltimore,   at  $20,740. 

Two  lowest  bids  opened  by  Bd.  Awards 
July  14  for  paving  Cliftview  Avenue  and 
Norwood  Street  with  asphalt  submitted 
by  P.  Flanigan  &  Sons,  120  E.  Lexington 
Street.  $10,924.  and  American  Paving  Co.. 
Baltimore.   $10,717. 

♦Cumberland,  Md. — Following  4  lowest 
bids  opened  July  7  by  Mayor  and  City 
Council  for  grading,  recurbing  and  repav- 
ing  Baltimore  Street,  approximately  6000 
sq.  yd.  creosoted  wood  block  pivement: 
J.  T.  Barr,  Pittsburgh.  Pa.,  $20,974:  John 
J.  Curley,  Richmond.  Va.,  $22,281;  Brady 
Bros.,  Frostburg,  Md..  $23,227;  Louis 
I./awson.  Norfolk.  Va.,  $23,640.  James  P. 
Gaffney,  City  Engr. 

♦St.  Albans,  W.  Va.— Contract  for  con- 
structing 5%  mile  asphalt  road  through 
St.  Albans  awarded  by  countv  to  Carev- 
Reed  Co..  Lexington,  Ky.,  at  $90,000. 

♦Clearwater,  Fla.— Contract  awarded 
July  S  by  Bd.  Co.  Comrs.  (C.  Wiecking. 
Clk.)  to  Edwards  Constr.  Co..  Tampa,  at 
$616,578.  for  constructing  about  50  miles 
brick  roadway.  9  ft.  wide,  backed  bv  3 
ft.  on  each  side  of  shell  or  rock,  subject 
to  an  election  to  be  held  Aug.  18  to  vote 
on  issuing  bonds  for  this  work. 

♦Jacksonville,  Fla. — Contract  for  con- 
structing brick  road-  through  Black  Point 
awarded  to  .State  Armory  Bd.  at  Tampa 
to  J.  Y.  Wilson  Constr.  Co.,  Jacksonville, 
at  about  $12,000. 

♦Canton,  Miss.— Contract  for  improving 
roads,  including  concrete  bridges  and  cul- 
verts, awarded  to  S.  A.  Gano  of  Jackson, 
at  $10,959.- 

♦Crystal  Springs,  Miss. — Contract  for 
graveling  roads  in  Beat  5,  comprising 
Hopewell.  Gatesville  and  Crystal  Springs, 
awarded  to  McTigue  &  Huey.  Hazlehurst, 
at  $150,000.  Southern  Sewer  Pipe  Co., 
Birmingham,  secured  contract  for  cul- 
verts. 


Memphis,  Tenn. — Lowest  bid  opened  by 
Bd.  City  Comrs.  for  improving  Mississippi 
Boulevard  submitted  by  L,.  W.  Johnson 
at  $9,308. 

♦Louisville,  Ky. — Contracts  for  con- 
structing 2  miles  Lexington  Pike,  one 
mile  with  crushed  rock  and  one  with 
washed  gravel,  awarded  by  County  Comn. 
to  F.  J.  Lewin,  Covington,  and  Daniels  & 
List,  Anderson,  Ind.,  at  total  $29,000. 

♦Owensboro,  Ky. — Contract  for  con- 
structing 4%  miles  on  Hardinsburg  Rd. 
leading  to  Hawesvllle  awarded  by  Daviess 
County  Fiscal  Court  to  Martin  &  Martin, 
Evansvllle,  Ind.,  at  $24,500.  Three  steel 
bridges  are  included  In  contract. 

♦Owensboro,  Ky. — Contract  for  con- 
structing %  miles  Hardinsburg  Road 
awarded  by  Daviess  County  Fiscal  Court 
to  Martin  &  Martin.  Evansville.  Ind..  at 
about  $24,500. 

♦  Bellefontalne,  Ohio. — County  Comrs. 
awarded  contract  for  improving  south  end 
of  Anderson  Bell  Pike  to  M.  R.  Koffroth, 
Richwood,  at  $9,560. 

♦Cincinnati.  Ohio. — Contract  awarded 
by  Co.  Bd.  Comrs.  (Albert  R.  Reinhart, 
Clk.)  for  improving  Compton  Rd.,  from 
Cincinnati  and  Hamilton  Pike  to  Car- 
thage Pike,  Springfield  Township,  to  John 
Ruebel  Constr.  Co.,  Colerain  and  Virginia 
Ave.,  at  $9,138.  Next  3  lowest  bids:  R. 
K.  Cash,  90  E.  Mitchell  St.,  $9,635;  A.  E. 
Dean.  Mt.  Healthy,  Ohio.  $9,941;  Van 
Camp  Bros.,  3312  East  Side,  Hyde  Park, 
$10,850. 

♦Contract  awarded  by  County  Comrs. 
(Albert  Reinhart,  Clk.)  for  improving  Lee 
Creek  Road  in  Harrison  Township,  to 
Goph  &  Holden  of  Harrison,  at  $9,550 
(bids  opened  July  9).  Other  bidder: 
Nugent  &  Hines,   Cleves,  at  $10,087. 

♦  Lakewood,  Ohio. — Contracts  awarded 
by  Bd.  Pub.  Wks..  July  12.  for  paving  as 
follows:  To  Cleveland  Trinidad  Paving 
Co..  Cleveland.  Lake  Aventle  with  Ber- 
mudez  Lake  sheet  asphalt.  $35,292;  also 
Cedarwood  Avenue  with  bltulithic,  $1,- 
260;  to  Pace  Bros,  for  brick  paving  on 
French  Avenue.  $13,274;  also  brick"  paving 
on  Virginia  Avenue.  $10,469;  to  Baldwin 
Bros..  Cleveland,  brick  paving  on  Dowd 
Street,  $11,151;  and  to  Cleveland  Paving 
&  Constr.  Co.,  Cleveland,  brick  paving  on 
Morton  Avenue,  $5,707.  E.  A.  Fisher, 
City  Engr. 

-♦Following  are  unit  prices  of  Cleveland 
Trinidad  Paving  Co..  successful  bidder, 
as  above,  for  paving  of  Lake  Avenue, 
with  Bermudez  sheet  asphalt; 

1500  cu.   yd.  grading $0.01 

500  cu.  yd.  binder  foundation «.89 

100  lin.  ft.  7  X  20  in.  boulevard  curb.       .65 

Iron  cover  reset  to  grade 2.50 

1000  lin.  ft.  old  stone  curb  reset 15 

198  lin,  ft.  6-in.  c.  i.  water  main 1.25 

3  pieces  6  x  6-in.  c.  i.  tees 15.00 

3  pieces  6-in.  c.  i.  valves  and  boxes.  25.00 
25.000    sq.    yd.    sheet    asphalt    pavt. 

Bermudez  or  Trinidad  Lake 1.25 

♦St.  Clalrsvllle,  Ohio. — Contract  for  re- 
surfacing 9000  ft.  High  Ridge  Road  with 
slag  awarded  to  Seiple  &  Wolf  of  Toledo. 
Emerson  Campbell.  Co.  Aud. 

♦Upper  Sandusky,  Ohio. — Following  aixi 
bids  openetl  July  14  for  9994  sq.  yd.  pav- 
ing on  Eighth  and  South  Streets  as  fol- 
lows: Modern  Constr.  Co.,  Fremont,  Ohio, 
$20,202:  Herring  &  Sons.  Mansfield,  $21,- 
023;  Gessner  &  Cothrel,  Toledo,  $21,613; 
Torrence  &  Jenney,  Muncie,  Ind.,  $21,862. 
W.   E.   Martinn,  City  Engr. 

♦Unit  prices  of  Modern  Constr.  Co., 
Fremont,   (successful  bidder): 

9,994  sq.  yd.    speedway    brick $0.91 

3,937  cu.  yd.  excav 0.30 

7.020  lin.  ft.   curb.    (Berea  stone) 0.46 

504  lin.  ft.  headers  (Berea  stone)..     0.30 

9  inlets    18.00 

4  catchbasins   35.00 

150  lin  ft.    10-in.    pipe 0.60 

968  lin.  ft.    4-ln.   drain   tile 0.06 

9,994  sq.  yd.    4-in.    concrete    founda- 
tion        0.45 

9,994  sq.  yd.    tar   filler 0.15 

♦  Elkhart,  Ind. — Contract  for  7290  sq.  yd. 
sheet  asphalt  ana  12.000  sq.  yd.  tarvla 
macadam  awarded  to  Tarvia  Northern 
Constr.    Co.;    cost    reported    to    be    about 

$13,000. 

♦  Indiana. — Contracts  for  constructing 
roads  awarded  by  County  Comi-s.  as  fol- 
lows: 

Jonesboro,  Union  County,  road  in  Union 
Township,  to  Wilk  &  Co.,  Rushville,  at 
$19,767. 

Hartford  City.  Blackford  County,  ma- 
cadam road,  to  Albert  Clamme,  Hartford 
City,  at  $11,740. 

Decatur.  Adams  County,  road  macadam 
in  Preble  Township,  to  Hauck  &  Son,  De- 
catur, at  $10,500. 

♦  Indianapolis,  Ind.  —  Following  bids 
opened  by  Ud.  Pub.  Wks.  Juiy  r2  for  re- 
surfacing (a)  Maryland  Street,  (b)  Penn- 
sylvania Street  with  asphalt.  Price  given 
per  lin.  ft.  on  each  side  of  street.  Union 
Asphalt  Constr.  Co.,  American  Central 
Life  Bldg.,  (a)  $2.95,  (b)  $2.80;  Marlon 
County  Constr.  Co..  1600  S.  West  St.;  (a) 
and  (b)   $3.35. 

♦  Laporte,  Ind. — Contract  for  construct- 
ing Lincoln  Highway  in  Hudson  Town- 
ship with  brick  awarded  by  County 
Comrs.  to  George  Gross,  Laporte.  at 
$15,490. 

♦  Detroit,  Mich.  —  Contract  for  con- 
structing 15  miles  cement  sidewalks  at 
Westlawn  and  Strathmoor  awarded  by 
B.  E.  Taylor  to  Otis  Cement  &  Constr. 
Co.,  Detroit,  at  about  $35,000. 
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QrateBi  Streat.  F.  P.  Cauahlln.  Hutn- 
boWt  and    North   Avenues.   tlT.SST. 

AOas  Molnas,  Iowa. — Contract  (or  pav- 
Ibc  Orand  .Wenue  with  brick  swarded  by 
Maaidpal  Council  to  J.  Horrabin  A  Co.. 
Daa  MolDea.  at  *1.«  per  sq.  yd. 

♦Tawgamsla.  Kan.— Contract  (or  con- 
cra*a  pavtas  awardad  July  II  to  H.  A. 
Ka»lar,  Kanaaa  City.  Mo.,  at  (oUowlns 
bM:  M  It.  pav..  tl-U  per  an.  yd.;  30  (t. 
par.,  II.IM  per  aq.  ya.:  M-In.  curb..  28 
eta.  per  Un.  (t.:  It-ln.  curb,  2«  cts.:  g-ln. 
cwrb  and  !«-ln.  cotter.  iK  cts.;  C-in.  tile. 
It  eta.  per  (u 

'#Hala«a.  Ark.— Contnw;t  awarded  to 
Sombara  BltuUthlc  Co..  Nashville,  (or  11 
biocfes  bltuUthlc  pa>eincnt.  at  Helena. 
Ark.,  not  Heleoa.  Mont.,  aa  recently 
Slated.     Approxtmale  cost  MI.OM. 

AKaufmsn.  Tax.— Contract  awarded 
by  Co.  Comra.  (or  blshway  improve- 
mtntm  (Mda  opaned  Juiy  U)  to  ...  E. 
'^'"fc*"  Cooatr.  Co..  Uniaha.  Neb.,  at  the 
(oOowtnc  bid:  deartnjc  per  acre.  $SS;  4 
acres  o(  srubblas.  each  t(0:  34.127  cu.  yd. 
earth  escav.,  12  cts.;  U.tii  cu.  yd.  em- 
baokstent.  1M«  (t.  (ree  hauL  I<  cts.;  83.- 
Ut  Mb.  rt.  nacblna  work.  4  cts.:  41.841 
en.  jnd.  road  cravel.  1  nule  (ree  haul.  11.29; 
n.ni  yd.  mlla  overhaul  on  road  gravel.  35 
eta.:  C7*  en.  yd.  1:3:6  concrete,  813.SO; 
IMt  cu.  yd.  1:2:4  concrete.  114.10:  1«.4S0 
aa.  yd.  i-ia.  concrete  pavement,  $1.28; 
tfJM  lb.  aiaah  reinforcement  in  place.  ( 
ctai:  tM.*S  lb.  steel  brldses  erected.  3.S4 
cUl;  mm  ctL  yd.  riprap  In  place.  $2. SO: 
local.  flM.WT.  Other  bids:  Cobb  A 
Qr««ory.  Daltes.  $I>Z.7>4:  W.  T.  Mont- 
■MDery.  San  Antonio.  fl($.012.  Charles 
OappeU.   Ca   Highway   E:ncr. 

^•Ulna.  Wash.— Contract  (or  paving  4 
btocka  with  concrete  awarded  by  city  to 
Bboker  A  Campbell  BeUinsham,  at  il.lS 
par  aq.  yd. 

'ACathlamat.  Wash. — Contract  awsrded 
by  County  Comra.  (or  clearins,  Krubblns 
aad  cradlnc  Road  No.  It,  approximately 
<H  mllaa.  (rom  Kelso  to  Ilwacco.  to 
■alaai  Broa..  Seattle,  at  $Z<.312  (bids 
July  «). 


iViitr.ictor      BldweU.      IMrUand.      »»M60: 
H  roB..    Piirtlond.    »SS,460;    Tllla- 

r  >ontr,   Co..  Tillamook.  J34.026. 

J  :        .  11.  Co.  Clk. 

*Loa  Angalaa.  Cal.— Contracts  (or  pav- 
inc  awarded  by  city  as  (oUows:  103.  i84 
sq.  (t.  asphalt  on  Cambridge  Street  to 
Benjamin  K.  Ford  and  Fred  H.  Stout, 
liradbury  Building,  ot  »17,471:  32,^35  sq. 
(I.  asphalt  piivements  on  Beaudry  Ave- 
nue, to  Fairchlld-Ullmore-Wilton  Co.,  296 
Paciltc  Eaectric  Building,  at  »10,411,  and 
103.300  sq.  (I.  asphalt  concrete  pavement 
on  Gramercy  Place,  to  George  It  Curtis, 
Sit  S.  St.  Louis  Street,  at  tl2,373. 

^Manhattan  Beath,  Cal.— Contract  (or 
b7,tt<  sq.  ft.  concrete  pavement  awarded 
July  7  to  Modern  Conslr.  Co.,  Los  An- 
galaa.   at    tlC.20<.      M.    M.    Hurray,    City 


galas. 
Engr. 


ASan  Francisco,  Cal. — Contract  (or  Ira- 

{>rovlng  Nliicleenlh  .Avenue  awarded  by 
Vorks  Bd.  to  F.  K.  Ritchie,  San  Fran- 
cisco, at  $23,2&5. 

'*SaK  Lake  City,  Utah.— Contracts  for 
paving  (bids  opened  July  1)  awarded  as 
(oUows:  To  J.  W.  Melfen,  29  Richards 
Street.  13,71(.3  sq.  yd.  6-ln.  concrete  base 
IH  In.  binder,  rock  asphalt  IH  In.  top. 
11.65  per  sq.  yd.;  total.  J34.773:  and 
t«78.5  sq.  vd.  4-ln.  bituminous  macadam 
base,  bitulithic  2-In.  wearing  surface, 
$1,956:  total,  321.380;  to  G.  A.  Heman, 
643  \V.  Kishth  S.  Street.  4240  sq.  yd.  «-in. 
•-oncrete  base  IH-ln.  binder  sheet  asphalt 
top  at  tl.S7  per  sq.  yd.:  total  38.848;  and 
to  P.  J.  Moran.  152  W.  Second  S.  Street, 
2188  sq.  yd.  6-ln.  concrete  base  H4-ln. 
binder  sheet  asphalt  IV^-in.  top.  31.54  per 
s<|.  yd.:  total.  $4,909.  Sylvester  Q.  Can- 
non, City  Engr. 


Irrigation— Mantua.  Utah.— Press  re- 
ports state  that  work  will  soon  begin  on 
construction  of  irrigation  system  in  Can- 
yon east  of  Dock  Flat  in  Devils  Gate 
Valley,  about  6  miles  from  Mantua.  A.  K. 
Chatfield  of  Salt  L.ake  City  reported  in- 
terested. 

BIDS     DESIRED. 

Channel— Boston,  Mass.— Until  July  26 
bv  .Metropolitan  I'arlt  Comn.,  Boston 
(John  B.  Rabin.  Engr.)  for  excavating  thti 
channel  of  Aberjona  River  from  B.  &  M. 
R.   R.   Bridge  to  Waterfleld  St. 

Dredging— Boston,  Mass. — Bids  desired 
until  Julv  28  bv  Harbor  and  Land  Comrs., 

Boston  (Vm.  F.  Williams.  Ch.  Enpr.)  (or  ,^„,,„  „     ^^    „.  ^.   ,,,.. ^„.....  „ 

dredging  a   channel   in   Wellfleet   Harbor,       ^^  Ferries,  Pier  A.  New  Yorl<,  for  build- 
requiring  removal  of  about  57,000  cu.  yds.     .  j         ^  j^^^^  ^f  Tliirty-Hfth  Street, 
material.     In  Nobscusset  Harbor,  Dennis,     ;'*'_.   K.  ,. — ..i...,    .„  r. —    n    i;.,,..>..i„ 
dredging  a  channel  and    basin,    requiring 
removal  of  ajsout   30,000  cu.    yds.   of  ma- 
terial;  in  Barnstable  Harbor,   dredging  a 
channel   and    basin    requiring   removal    of 
about  60.000  cu.   yds.  material. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


HWmmdaf,  Waah.— Contract  (or  pav- 
las  two  streata  with  concrete  awarded 
IV  City  CauDdl  to  Tropcnan  A  Boerhave. 
Lyadaa.   at   tl2.4ti. 

'*tta«Nit  Vemoa.  Wash.  —  Contract 
awarded  by  Co.  Comra.  to  F^rah  A  Gass. 
Roooi  1«2.  White  BalMlng.  Seattle,  (or 
Ba*1aK  with  concrete  1(.832  sq.  yd.,  reln- 
faread  concrete  4160  aq.  yd.,  in  all  about 
t%  mitaa  Pcnnanant  Highway  No.  2A. 
Dsar  Sedro  WocUey.  at  ttt.MO.  and  con- 
atroctlnc  ralaforead  concrete  bridge,  7(  ft 
In  length,  at  IX.CM.  Next  2  towest  bids 
aa  road  work:  Cliambarlaln  Conatr.  Co.. 
Saaltle.  t2«.»tO;  N.  W.  BaU.  Seattle. 
m.t*«;  D.  H.  Traphacea.  SaattU.  t».>00. 

Olymala,  Waah. — l^owest  bid  opened  by 
'  Watc  Highway  Comn..  Olympia.  for  clear- 
IBC  KratUng  and  draining  11  milea  Olym- 
Ble  HIgharar  between  Mud  Bay  and  Mc- 
Crtary  la  Thuraton  Connly.  submitted  by 
Rlgnatte  *  Baakatoa.  Tacoma.  at  $31.»t2. 

Part  Aagalaa.  Wash.— Only  bid  opened 
(or  cradlng  12  miles  streets  In  Port  An- 
•elca  aubmltted  by  Ferch  A  Gaaa,  White 
BatttUm.  Seattle,  at  $»4.6». 

■Mttli,  Waah^— Contract  for  grading 
aad  jpavellnc  Highway  No.  7A  awarded 
by  tt^m  Coanty  Comra.  (Md  opened  July 
•).  t«  noaae  Broa.,  1717  Betaaoot  Avenue, 
at   fl4.MZ. 

*L«wcat  Uda  opened  by  Bd.  Pub  Wka 
(or  paTtng  eabmittad  as  follows:  Thlrty- 
sereoth  naee.  11.  O.  Bt>  :}27  Ew- 

inc  Btraet.   at   tl2.26t;    i  reet.    I>. 

H.    Traphagca,    Artie    <  .'.5&;    W. 

Staeey  Street.  U.  R.  EHm,  <>ntral  Build- 
ing tlO.MO. 

*Vaaeo«iva«\  Waah.— Contract  (or  oon- 
atnjctlng  roatai  awarded  by  Clark  County 
Comra.  as  (oUowa:  Canus  DIst.  Road,  to 
J.  P.  Mwanaon.  Vancouver,  at  flO.OOO; 
RldarfleM  Road  to  Arthur  Kern,  Port- 
■andTOre..  at  $».220. 

*Wanatehaa.  Waalk— Contracu  (or 
parlag  awarded  by  County  Comrs.  as 
foOowa:  <m<f  mile  Pcrmnnenl  Highway 
Mo.  T  with  rock,  to  Qoigg  Conatr.  Co., 
Ho«c  Building.  Seattle,  at  fU.OOO;  and 
Permanent  Highway  Ko.  •  (Malaga  Rd.). 
to  James  Garland,  Waaatchee,  at  t14,0<M. 

^Portland.  Ora.— Contract  (or  paving 
with  concrete  Brooke  Street  awarded  by 
City  Council  lo  Oiebiaeb  A  Joplin,  Port- 
~      '    at  $14,071. 


PROPOSED     WORK 

Gainesville,  Fla. — City  contemplates  in- 
stallation of  garbage  Incinerator. 

Beaumont,  Tex. — City  contemplates  con- 
struction of  un  incinerator.  C.  L.  Soberer, 
City  Engr. 

BIDS     DESIRED. 

Asbury  Park.  N.  J.— Cntil  July  27  (ex- , 
tension  of  date  from  July  13)  by  Bd. 
Comrs.  (or  collection,  removal  and  dis- 
posal o(  garbage,  rubbish,  ashes  and 
dead  animals:  also  seiiarate  bids  (or  col- 
lection and  operation  o(  a  disposal  plant 
(or  collecting  and  transporting  for  «;ar- 
bage.  rubbish,  ashes  and  dead  animals. 
Howard  D.  LeRoy,  Comr.  Pub.  Wks. 

Berlin,  Ont— Until  July  29  by  A.  H. 
Millar,  <j|ly  Clk.,  (or  steeet  sprinkler  and 
flusher.  advertised  In  Engineering  Record. 


HYDRAULIC  CONSTRUC- 
TION   AND     RIVER 
IMPROVEMENTS 


ATiltamoolc.  Ora. — Onlract  (or  paving 
Tifiaaaook  Fairrlew  Road  (bids  opened 
Jotr  »  awarded  lo  Arena  Contr.  Co.. 
Satem.    at    tS3.St7.      Next    3   knraot    Wda: 


PROPOSED     WORK 

Dock— Buffalo,  N.  Y. — Reported  New 
York  Central  R.R.  Co.  about  to  let  con- 
tract for  concrete  dock  on  Buffalo  River 
adjoining  dock  of  Eastern  Grain  &  Ele- 
vator Co.     Estimated  cost  $30,000. 

Flood  Abatement— Clean,  N.  Y.— E.  W. 
Fitzgerald,  President  Flood  Abatement 
Comn.,  writes  selection  of  engineers  be- 
ing considered  by  Committee:  plans  for 
propose<l  flood  abatement  will  probably 
i>c  ready  for  contractors  about  Sept.  15. 
Cost,   $150,000. 

Channel  Cut,  Etc. — Hamilton.  Ohio. — 
(.*ounty  Comrs.  ^oon  lo  let  contract  for 
channel  cut  break  at  Summerville;  also 
for  concrete  road  and  revetment,  to  cost 
$1,000.     F.    M.   Hammerle,   Co.   Engr. 

Drainage — Bloomlngton,  III. — Blue  Ridge 
S|>ecial  r>lBt.  reported  organized  to  In- 
stall a  drainage  system  in  Mcl>ean,  De 
Witt  and  Pratt  Counties  from  plans  of 
Bell  A   Hare. 

Oraln^Atlantlc,  Iowa. — A  hearing  on 
petition  to  drain  Indian  Creek  will  be  held 
Aug.  14;  cost  $14,503.  Addreas  C.  E. 
Kringel,  Co.   Aud. 

lone,  Cal. — lone  Vtalley  Development 
Aaaoc.  reported  organized  to  construct 
Irrigation  system  In  Amador  Ckiunty, 
about    200,000   acres. 

Irrigation— Madera.  Cal. — C.  M.  Petty 
and  u.  H.  Rothe.  have  been  appointed 
as  a  spe<-lal  committee  to  secure  an  engi- 
neer from  fnlverxlty  of  (California  or  the 
depl.  of  Agrlciiliure  to  invextigate  and 
report  on  feasibility  of  forming  an  Irriga- 
tion  district. 

Irrigation  Dam— Turlock,  Cal. — Thiough 
Engineer  IJ.  V.  .Meikle  of  the  Turlo<.k  Ir- 
rigation Disl.  and  Engineer  Herman  of 
the  Modesto  Dintri't.  applications  have 
baea  made  to  V.  H.  Government  for  aid 
In  building  a  dam  at  iMn  I'edro  reser- 
voir rtte.  Total  cost  of  work  proposed, 
said  to  be  about  $3,000,000. 


PRICES     AND     LETTINQS. 

ifhtdicates  awind  of  cunlidcl. 

Breakwater  and  Dredging  —  Block 
Island,  R.  I. — Following  are  bids  opened 
June  29  by  Col.  John  Mtllis,  Corps  Eiigrs.. 
Newport,  for  rebuilding  basin  walls  and 
repairing  breakwater  at  Block  Island 
Harbor.  E.  S.  Belden  &  Sons,  Hartford, 
Conn.;  (2  bids),  $9,138  mid  $10,098. 
Estate  of  John  Beattie,  Leets  Island, 
Conn..   $9,460. 

^^Contract  awarded  to  Charles  M.  Cole, 
Fall  River,  Mass.,  (or  dredging  In  Har- 
bor of  Refuge,  Block  Island,  at  $16,622. 
(Bids  opened  June  16). 


*Pler  —  Brooklyn,     N.     Y.  —  Contract 
awarded  by  U.  A.  C.  Smith,  Comr.  Docks 


Riprap — New  London,  Conn. — Until  Aug. 
10  by  U.  S.  Engineer  for  furnishing  and 
placing  about  2000  long  tons  riprap  for 
repair  of  breakwaters  at  Duck  Island 
Harbor,  and  at  mouth  of  Housatonic 
River,  Conn.,  advertised  in  Engineering 
Record. 

Pittsburgh,  Pa.— Until  Aug.  20  by  U.  S. 
Engineer  for  furnishing  and  erecting  steel 
lock  gates,  valves  and  operating  machin- 
ery at  Lock  6,  Monongahela  River,  adver- 
tised  in  Engineering  Record. 

Jetty  Work— Wilmington,  Del.— Until 
Aug.  5  by  U.  S.  Engineer,  for  repairs  to 
Jetties  at  mouth  of  Missillion  River,  Del., 
advertised   in   Engineering  Record. 

Drainage— Palmetto,  Fla.— Until  Sept. 
7  by  County  Comrs.  (Charles  S.  Hill,  Ch. 
Engr.),  for  con.structing  Gamble  Creek 
about  120,000  cu.  yd.  excavation.  Chas. 
S.   Hill,   Engr.,   Palmetto. 

Canal — Parish,  Fla. — Reported  desired 
until  Aug.  2  by  Drainage  Comrs.,  for 
main  canal  and  nine  parallels  to  include 
drainage  system,  about  900,000  cu.  yd.; 
cost    about    $110,000. 

Levee — Greenville,  Miss. — Pres.s  reports 
state  bids  desired  until  Aug.  17  by  Bd. 
Mississippi  Levee  Comrs.,  Greenville  (W, 
L.  Thompson.  Ch.  Engr.),  for  construct- 
ing approximately  $100,000  worth  of  levee 
work,  most  of  which  is  on  the  Issaquena 
County  front. 

Ditch — Richmond,  Ind. — Until  Aug.  5,  by 
L.  C.  Peacock,  Co.  Surveyor,  for  con- 
structing Nettle  Creek  ditch  about  6  1-3 
miles  in  length  with  a  bottom  width  of 
6  to  13  ft.  and  in  depth  of  cut  of  from 
5  ta  12  ft.,  to  be  constructed  by  floating 
dredge. 

Drain — Constantlne,  Mich. — Until  July 
27  by  H.  W.  Kelley.  Drain  Comr..  Sturgis, 
for  200,000  yds.  excav.,  consisting  of  main 
line  of  drain  and  2  laterals.  Average 
depth  9  ft.,  bottom  width  8-6  ft.  and  4  ft. 
ICallroad   Station  Constantine. 

Dredging— Chicago,  III.— Until  Aug.  17 
by  U.  S.  Engineer,  for  dredging  in  (Jalu- 
mct  River,  HI.,  advertised  in  Engineering 
Record. 

Pumping  Plant,  Etc. — QuIncy,  III. — Un- 
til Aug.  4  (extension  of  date  from  July  21> 
by  Bd.  Superv.  Kabius  Kivcr  Drainage 
l^ist.,  at  ofllce  of  John  H.  Beat,  Illinois 
State  Rank  of  Quincy,  (juincv,  for  a 
steam-driven    luimping    plant,    containing 

2  42-in.  centrifugal  pumps,  having  a  nor- 
mal capaeily  of  46,000  gals,  per  minute 
each,  against  a  maximum  static  pumping 
head  of  15  ft.  Alternate  bids  will  .liso  be 
received  same  time  for  an  oil  engine 
driven  plant  and  on  an  electrically  driven 
plant  of  same  capacity  and  type  of  con- 
struction; also  same  time  for  reinforced 
concrete  sluiceway.  Harman  Eng.  Co., 
i;ngrs.,  Peoria. 

Ditch — WIndom,  Minn. — Reported  de- 
sired until  July  30  by  S,  A.  Brown.  Co. 
Aud..  for  constructing  ditches  as  follows: 
Judicial  Ditch  No.  9,  cost  $108,087;  Judicial 
Ditch  No.  13,  cost  $3, 493;  Judicial  Ditch 
So.  14,  cost  $4, ■■13:  Judicial  Ditch  No.  17, 
cost  $14,567. 

Irrigation— Saco,  Mont.— Until  Aug.  12 
by  U.  8.  Reclaniallim  Service,  Malta,  for 
about  .•!.'>5.000  cu.  yds.  canal  excav.,  about 

3  to  10  miles  from  .Saco. 

Reclamation  Work- St.  Ignatliis  Mont. 
—  HIdB  desired  until  Aug.  18  at  office  of 
I  .  S.  Reclamation  Service,  for  construct- 
ing laterals,  sub-laterals  and  appurtenant 
structures  on  the  F"lathead  Project,  in- 
volving about  33.000  cu.  vd.  excav.,  560  cu 
yd.  concrete,  3500  sq.  yd.  paving,  p:aclne 
about  83,600  lb.  reinforclnir  steel,  74  ft. 
b.  m.  lumber,  manufacturing  and  laying 
about  lOOO  lin.  ft.  concrete  pipe.  The 
work  la  situated  on  East  Side  of  Flat- 
head River  from  10  to  18  miles  south- 
west of  Polsin  and  9  to  16  miles  north- 
west of  Ronun,   Mont. 

Levee— Cummint,  Ark. — Reported  de- 
sired until  Aug.  2  liy  LInwood  and  Au- 
burn Levee  Bd.,  Cummins  (G.  Water- 
man. Chrnn.),  for  constructing  4'A  miles 
levee;  365,000  cu.  yd.  E.  C.  I'rl<e,  Engr 
r>uma8. 

Dralijaga— Monte  VIsta,  Col.— Until  Aug. 
9.  by  Rio  fJrande  Drainage  DIst.  (O  A 
(,ramer.  Secy.),  for  constructing  17  miles 
of  di-alnage  outlet  ditches,  approximately 
32a,000  cu.  yds.  of  earth  excavation 


11]^    new    pic;i    o.t    i\i\j^    wi     .......J     ...^..    ^.. , 

borough  of  Brooklyn,  to  Geo.  B.  Spearin. 
90  West  Street,  New  York,  at  $319,201. 
Other  bidders:  H.  S.  Kerbaugh.  Inc., 
$363,092;  Koundation  Co.,  $319,777;  Phoenix 
Constr.  Co.,  $347,897;  Stillman-Delehanty- 
Ferris  Co.,  Jersey  City,  $:J33,879:  Henry 
Steers.  Inc.,  $342,869.  (Bidders  of  New 
York    unless   otherwise   stated.) 

Dredging — Brooklyn.  N.  Y. — Following 
are  bids  opened  July  16  by  R.  A.  C.  Smith, 
Comr.  Docks,  Pier  A.  New  York,  for 
dredging  in  Mill  Basin,  Jamaica  Bay, 
Boro.  Brooklyn,  about  315,000  cu.  yd. 
(price  per  cu.  yd.);  Atlantic  Gulf-Pacific 
Co.,  13  Pi.rk  Row,  New  York.  5  cla. ; 
Maryland  Dredging  &  Constr.  Co.,  Prod- 
uce  Exchange,   New   York,    10  cts. 

■^Pier — Erie,  Pa. — Contract  (or  con- 
structing superstructure  on  north  pier 
Erie  Harbor,  awarded  to  T.  A.  Gillespie 
Co.,  I^ittsburgh,  at  $20,248.  (Bids  opened 
June  19).  Unit  prices  in  Engineering 
Record  June   26. 

Dredging  —  Philadelphia,  Pa.  —  Bids 
opened  July  12  by  John  Meigs,  Dir.  Dept. 
Wharves,  Docks  and  Ferries,  555  Bourse 
Bldg..  for  dredging  at  Moyamensing  Piers, 
Delaware  River,  at  foot  of  McKean  Street, 
about  400,000  cu.  yd.:  (a)  dredging  and 
depositing  material  removed  above  high 
water  mark  in  city  limits;  (b)  dredging 
and  delivering  material  in  front  of  muni- 
cipal rehandling  machine  at  Cannon  Ball 
Farm:  American  Dredging  Co.,  Philadel- 
phia, (a)  14^  cts.;  (b)  lO'A  cts.;  Bowers 
Southern  Dredging  Co.,  (a)  19  cts.;  (b) 
14'^  cts. 

^Riprap — Philadelphia,  Pa. — Contract 
awarded  by  U.  S.  Engineer  Office  to 
furnish  and  place  riprap  in  Delaware 
River  at  Artificial  Island,  to  Coast  & 
Lakes  Constr.  Co.,  of  New  York,  at 
$16,680.      (Bids  opened  July  8). 

•Timber     Wharf— Charleston,     S.     C— 

Bids  were  opened  July  l.'J  by  Lighthouse 
Inspector  to  construct  creosoted  timber 
wharf  at  site  of  new  ligljthouse  depot  on 
Ashley  River,  Charleston,  and  the  bid  of 
Charleston  Eng.  &  Contr.  Co.,  Charleston, 
at  $46,418,  recommended  for  award. 

Levee  Work — Vicksburg,  Miss. — All  bids 
opened  July  12  by  Third  Mississippi  River 
Dist.,  P.  O.  Box  404,  for  about  1,415.000 
cu.  yd.  levee  work  have  been  rejected. 
Work  was  divided  in  ten  sections  and 
five  bids  were  received  as  follows:  John 
G.  Sessions,  Oldtown,  Ark.,  bid  on  four 
sections,  29  cts.  per  cu.  yd.;  Roach  Stan- 
sell,  Lowrance  Bros.  Co.,  Memphis. 
Tenn.,  on  all  ten  sections,  26  cts.  to  39 
cts.  per  cu.  yd.;  R.  L.  Leonard  Memphis. 
Tenn.,  seven  sections,  21.5  cts.  to  32  cts.; 
Hercules  Co.,  Ltd.,  Hibernia  Bank  Bldg., 
New  Orleans,  La.,  one  section  only  35 
cts.;  Owens  Constr.  Co..  Vicksburg,  Miss., 
10  sections,  33  cts.   to  40  cts. 

•  Levee — Hickman,  Ky.  —  Contract  re- 
ported awarded  to  Bondurant  Constr. 
Co.,  Hickman,  for  enlarging  Reelfoot 
levee,  at  about  $18,000. 

•  Revetment  Wall — Columbus,  Ohio. — 
Contract  awarded  July  12  by  State  Dept. 
Pub.  Wka.  for  constructing  revetment 
wall  to  Philip  Kirschner.  831  Cuyahoga 
Bldg..  Clevelnnd.  at  $15,140,  Next  3  low- 
est bids:  lliff  Bros.,  London.  $15,362;  B. 
K.  Hihbs,  Columtius.  $17,747:  D.  E. 
Sul.ivan  &   Son.   Columbus,   .$17,994. 

•  Indianapolis,  Ind. — Contract  awarded 
by  Park  Comrs.  July  16  for  dredging 
lagoon  in  Garfield  Park  to  S.  M.  Timber- 
lake  Co.,  1434  Broadway.  Engineer's 
estimate,  $10,200. 

•Levee  Work— East  St.  Louis,  \U.— 
Contract  awarded  July  12  by  Bd.  Trus. 
East  .Side  Levee  and  Sanitary  Dist.,  Sex- 
ton Bldg.  (G.  L.  Barton,  Pres.).  for  con- 
structing earth  levee,  requiring  80,000  cu. 
yd.  earth  embankment.  230  cu.  yd.  rein- 
forced concrete,  2  hand  gates  and  2  auto- 
matic flood  gates,  to  John  Keeley,  of  East 
.St,    Loiii.s.   at   36  cts.   |)er  cu.   yd. 

•  Drainage — Harlan,  l.i.  —  Contract  for 
draining  Mosquito  C!rcck  (I»iJs  o;>ened 
July  9)  has  been  aw.iided  to  Lana  Constr. 
Co..  Council  BliifTs.  i:.  .\.  Schell,  Co. 
Aud. 

Irrigation  Work— Babb,  Mont.— Only  bid 
opened  Julv  7  by  U.  S.  Reclamation 
Service.  liabb  (Camn  9),  for  excav.  and 
backfilling  around  about  1300  lin.  ft.  St. 
Mary  crossing  pressure  pipe,  about  6000 
cu.  yd.  backfill  and  excav..  submitted  by 
J.  W.  Powell  of  Babb.  Work  is  situated 
in  Blackfeet  Indian  Reservation  about 
38  miles  northwest  of  Browning. 
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Repairing  Wharves,  Etc. — Portland,  Ore. — Following  are  bids  opened  July  12  by 
Lieut. -Col.  Jay  J.  Morron,  Corps  lingrs.,  U.  S.  A.,  802  Couch  Building,  for  enlarging 
and  repairing  receiving  wharves  and  extending  north  and  south  Jetties;  (a)  L,.  W. 
Day.  Portland,  $183,613;  (b)  I^)rter  Bros.  Co..  Portland,  $187,283;  (c)  Beers  Building 
Co.,  Portland,  $176,884;  (d)  Miami  Quarry  Co.,  Selling  Building,  Portland,  $176,416 
(lowest  bidder);  (e)  Johnson-Anderson  Co.,  Portland,  $181,560. 

(a)  (b)  (c)         (d)         (e) 

34,000  lin.    ft.    piles $0.25       $0.25       $0.30      $0.25       $0.20 

2,205  M.    ft.    lumber 22.00       22.00       22.00       30.00       20.00 

9,600  lb.  drift  bolts 0.04         0.047       0.05         0.05         0.05 

10,320  lin.  ft.  track,  relay,  rails  furnished  by  U.  S.     0.10        0.10        0.50        0.12        0.10 

1,050  lb.  wire  spikes 0.05         0.049       0.06         O.Oo         0.05 

3.100  lb.  ship  spikes 0.07         0.05         0.05         0.05         0.06 

179,000  tons  of  stone 0.94         0.96         0.87         0.89         0.94 

450  lb.  straps  and  stirrups 0.05         0.08         0.05         0.05         0.10 

450  lb.  bolts  with  head  nuts  and  washers 0.09         0.05         0.05         0.05         0.10 

50  steel  point  .shoes 5.00         6.80         4.00         3.50         5.00 


♦  Ditch — Eagle  Lake,  Tex.  —  Contract 
awarded  by  County  Drainage  Dist.  No.  1 
(F.  C.  Koons,  Secy.)  for  16  miles  drain- 
age ditches  with  bridges  and  concrete 
culverts,  to  Howard  Kenyon  of  Houston. 

'A'Gates  for  Irrigation  Dam — El  Paso, 
Tex,— Contract  awarded  by  the  U.  S. 
Reclamation  Service,  Washington,  D.  C, 
to  Chicago  Bridge  &  Iron  Co.,  Chicago. 
III.,  f.o.b.  Chicago,  to  furnish  one  set  of 
steel  Tainter  gates  consisting  of  4  gates 
6  ft.  3  in.  X  21  ft.  5%  in.  and  9  gates  4  ft. 
6  in.  X  21  ft.  5%  in.,  all  complete  with 
fittings,  for  Mesilla  Diversion  Dam,  Rio 
Grande  Project,  N.  Mex.,  at  5.53  cts.  per 
lb.;    total  cost  $1,942. 

-^Irrigation — Modesto,  Cal. — Contract  for 
an  earthen  fill  and  concrete  lined  flume 
at  Gasburg  Gulch,  on  main  canal  of 
Modesto  Irrigation  Dist.,  near  La  Grange, 
reported  awarded  to  Tibbitts  Pacific  Co., 
San    Francisco,    at    $54,950. 

^^Pler  Repair — San  Francisco,  Cal. — 
Contract  awarded  by  Bd,  State  Harbor 
Comrs.  for  repairing  pier  11,  to  the  Healey 
Tibbitts    Constr.    Co.,    San    Francisco,    at 

$14,281. 


RAILROADS 


PROPOSED     WORK 

Scranton,  Pa. — Improvements  to  cost 
approximately  $225,000  are  contemplated 
by  the  Delaware  &  Hudson  Co.  in  a  re- 
survey  of  its  road  through  Scranton  for 
elimination  of  all  grade  crossings.  James 
McMartin,   Ch.   Engr.,  Albany,   N.  Y. 

Spartanburg,  S.  C. — Southern  Ry.  Co. 
(B.  Herman,  Ch.  Engr.,  Washington. 
D.  C. )  reported  received  permission  from 
State  Railroad  Comn.  to  issue  $3,500,000 
bonds,  proceeds  to  be  used  in  double- 
tracking  line  between  Spartanburg  and 
Central,  S.  C,  a  distance  of  about  56 
miles,  and  between  New  Holland  and 
Cornelia.  Ga.,  a  distance  of  21  miles. 

Amerlcus,  Ga. — City  Council  reported 
to  have  granted  the  Georgia  Lumber  Co. 
a  franchise  to  build  a  railway  into  Amerl- 
cus from  Byromville  on  the  Atlanta,  Bir- 
mingham and  Atlantic  Railway,  thus 
connecting  with  that  system. 

Roseburg,  Ore. — J.  W.  Blain  and  A.  L. 
Reed  of  Roseburg  reported  interested 
in  construction  of  a  narrow  gage  rail- 
road from  Green  to  lime  quarries  of  D. 
W.  Reidle,  7  miles  east  of  Roseburg;  to 
cost  about  $50,000. 


PRICES     AND     LETTINGS. 

•^Indicates  award  of  contract, 

irSt.  Helens,  Ore. — Contract  reported 
awarded  by  St.  Helens  Lumber  Co.  for 
construction  of  four  miles  of  standard 
gage  railroad,  to  Elliott  Contr.  Co.,  Port- 
land, to  include  grading,  bridges  and 
track   laying. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK 

Brooklyn,  N.  Y. — The  Public  Service 
Comn.  for  the  First  District.  New  York, 
has  approved  plans  and  form  of  contract 
submitted  by  New  York  Municipal  Rail- 
way Corp.,  for  erection  of  steel,  con- 
struction of  tracks,  etc.,  on  Broadway 
elevated  railroad  in  Brooklyn,  between 
Myrtle  Avenue  and  Aberdeen  Street,  in 
connection  with  third-tracking  of  that 
line.  Commission  also  approved  com- 
pany's plans  and  form  of  contract  for 
supply  of  structural  steel  for  widening 
and  strengthening  Myrtle  Avenue  ele- 
vated railroad  from  Willoughby  Avenue 
to  Wyckoff  Avenue  for  the  third-tracking 
of  that  line.  The  company  must  submit 
both  contracts  to  public  bidding. 

Peoria,  III. — Peoria  &  Chillicothe  Elec- 
tric Ry.  Co,  incorporated  to  construct  an 
electric  railway  between  Peoria  and  Chil- 
licothe, IS  miles.  Among  incorporators 
John  L.  Lynch,  Chillicothe,  and  A.  C. 
Black,  Peoria. 

Des  Moines,  Iowa. — Work  about  to  be- 
gin on  5-miIe  railway  for  Fort  Dodge,  Des 
MolncH  &  .Southern  R.R,  Co.  from  Swan- 
wood  Junction  to  Des  Moines.  C.  H. 
•CrookB,  Gen.  Mgr.,  Boone. 


Mitchell,  S.  D.— Mitchell  Street  Car  & 
Interurban  Co.  incorporated  to  construct 
an  electric  railway.  Plans  being  made  to 
construct  3  miles  city  line  this  year. 
Capital  $200,000.  Among  incorporators 
A.  N.  Hill,  Mitchell;  D.  N.  Hill,  Lake 
Hills,   Iowa. 

Sarnia,  Ont. — Contract  about  to  be  let 
by  Sarnia  St.  Uy.'  Co.  for  %  mile  rails, 
trolley  wire,  ties,  etc. 

BIDS     DESIRED. 

Long  Island  City,  L.  I.,  N.  Y.— Until 
Aug.  18  by  Public  Service  Comn.,  154 
Nassau  Street,  New  York,  for  Special 
Work  for  the  new  rapid  transit  system 
in  Queens,  to  consist  of  frogs  and 
switches,  and  to  'be  used  upon  new 
elevated  railroad  from  the  Queerisboro 
Bridge  to  Corona,  on  junction  section  on 
the  Queensboro  Bridge  Plaza,  for  new 
elevated  railroad  from  the  Queensboro 
Bridge  to  Astoria,  and  for  the  extension 
of  Queensboro  Subway  from  its  present 
terminus  at  Jackson  and  Van  Alst 
Avenues,  Long  Island  City,  through 
Davis  Street  and  Ely  Avenue  to  Queens- 
boro   Bridge    Plaza. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

♦  Brooklyn,  N.  Y. — Contract  awarded  by 
I'ublic  Service  Commission  for  First  Dist., 
154  Nassau  Street,  New  York,  for  track 
laying  on  New  Utrecht  Avenue  elevated 
line  in  Brooklyn,  to  Ward  &  Tuliy,  Inc., 
W.  Twentieth  Street,  Brooklyn,  at  $71,344 
(bids  opened  July  9).  Unit  prices  in 
Engineering  Record  of  July  17. 

New  York,  N.  Y. — Following  are  bids 
opened  July  16  by  Bd.  Public  Service,  154 
Nassau  Street,  for  open  hearth  rails  to  be 
used  to  equip  new  rapid  transit  lines  of. 
the  dual  system,  approximately  37,800 
tons  open  liearth  track  rails  and  about 
2400  tons  open  hearth  guard  rails.  There 
were  only  two  bidders,  Bethlehem  Steel 
Products  Co.  and  Lackawanna  Steel  Co., 
and  the  prices  named  by  each  were  ex- 
actly the  same,  total  of  each  bid  being 
$1,202,126.50.  Only  difference  between 
bidders  was  as  to  rate  of  delivery.  Beth- 
lehem Co.  offering  to  deliver  the  whole  lot 
in  one  week  and  the  Lackawanna  Co.  at 
rate  of  12.000  tons  per  week. 

Following  are  unofficial  totals  of  4  low- 
est bids  opened  July  20  by  Pub.  Service 
Comn.  for  First  Dist..  for  construction  of 
Section  1  of  Route  49,  a  part  of  Culver 
rapid  transit  railroad:  Post  &  McCord, 
101  Park  Avenue,  $877,959;  Phoenix 
Bridge  Co.,  49  William  Street.  $894,000; 
A.  L.  Guidone,  131  E.  Twenty-third 
Street,  $903,000;  Cooper  &  Evans,  220 
Broadway,  $914,000.  This  is  a  3-track  ele- 
vated railroad,  whicli  will  connect  Fourth 
Avenue  subway  through  Thirty-eighth 
Street  and  Gravesend  Avenue  with  Coney 
Island.  Section  1  extends  from  a  point 
in  Thirty-seventh  Street,  246  ft.  south- 
east of  Tenth  Avenue,  under  private 
property  and  intersecting  streets  to 
Gravesend  Avenue  and  over  Gravesend 
Avenue  to  point  about  525  ft.  south  of 
Bay  Parkway   (Twenty-second  Avenue). 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK 

Manchester,  N.  H. — Plans  submitted  by 
William  It.  Towner,  320  Fifth  Avenue, 
New  York,  for  rebuilding  Bakersville 
School;  one  set  provides  for  alterations 
at  a  cost  of  $61,101;  the  other  for  an  entire 
new  building  to  cost  about  $75,000. 

Fair  Haven,  Vt.— School  costing  $50,000 
to  be   erected   here. 

Amherst,  Mass. — High  school  bonds  for 
$90,000  have  been  sold. 

Boston,  Mass. — Plans  completed  by 
.Shepley,  Rutan  &  Coolidge.  122  Ames 
Bldg..  for  4-story  brick  and  stone  admin- 
istration building  to  be  erected  at  Mas- 
sachusetts General  Hospital;  cost  $250,000. 

Marlboro,  Mass. — Bd.  Aldermen  author- 
ized $40,000  bond  issue  to  erect  school  on 
Washington   Street. 

West  Springfield,  Mass.— E.  L.  Tilton, 
32  Broadway,  New-  York,  preparing  plans 
for  a  library. 

Cranston,  R.  1. — City  Council  appro- 
priated $25,000  to  erect  6-room  school  in 
Knightsville,  Cranston. 


Providence,  R.  I. — Contract  about  to  be 
let  by  Bd.  Contract  and  Supply  for  erect- 
ing nineteen-room  Beaufort  Street  School 
in  Mt.  Pleasant  Dist.  Murphy,  Kindle  & 
Wright,  Archts.,  146  Westminister  Street. 

New  York,  N.  Y. — Plans  filed  for  erect- 
ing 5-story  gymnasium  and  students' 
building  at  119th  Street  and  Clermont 
Avenue  for  Barnard  College;  cost  $600,000. 
Rich  &  Mathesius,  Jr.,  Archt.,  320  Fifth 
Avenue. 

Ogdensburg,  N.  Y. — Erection  of  hospital 
is  contemplated  by  city,'  cost  about 
$60,000. 

Rensselaer,  N.  Y. — Bd.  Educ.  contem- 
plates addition  and  alterations  to  School 
No.  1,  Washington  Street  and  Third  Ave- 
nue; cost  about  $40,000. 

Syracuse,  N.  Y.— All  bids  opened  by  Bd. 
Contract  and  Supply  July  12  for  erecting 
Engine  House  No.  1  rejected.  Plans  are 
to   be   revised   according   to  reports. 

Utica,  N.  Y.— All  bids  opened  July  13 
by  Dennis  J.  Kelly,  Clk.  Bd.  School 
Comrs.,  for  erecting  Keenan  School,  re- 
jected. Plans  will  be  revised  and  new 
bids  called  for.     Cost  $140,000. 

Watertown,  N.  Y. — Preliminary  plans 
prepared  by  A.  F.  Lansing  for  the  Arsenal 
Street  school,  cost  $60,000,  for  addition  to 
high  school,  by  D.  D.  Kieff.  have  been 
accepted. 

Yonkers,  N.  Y. — Plans  being  considered 
for  erecting  building  adjoining  Monastery 
of  Sacred  Heart,  on  Convent  Avenue,  for 
preparatory  school  for  boys. 

Plans  prepared  by  I.  E.  Ditmars,  111 
Fifth  Avenue,  New  York  City,  for  4-story 
addition  to  be  erected  at  St.  Joseph's 
Hospital;    cost,    abot   $225,000. 

Bloomfield.  N.  J. — Bd.  Educ.  authorized 
to  erect  addition  to  Park  Grammar  School; 
cost,  $35,000. 

Jersey  City,  N,  J. — No  bids  will  be 
opened  July  28  by  Bd.  of  Chosen  Free- 
holders for  erecting  the  Hudson  County 
jail.  Bids  will  be  called  for  at  a  later 
date.     Plans  not  yet  ready. 

Morrlstown,  N.  J. — Directors  of  Library 
and  Lyceum  engaged  Edward  Tilton,  32 
Broadway,  New  York,  N.  Y.,  to  prepare 
plans  for  library  to  be  erected  at  South 
and    Boykin    Streets;    cost,    about    $60,000. 

Pleasantvllle,  N,  J. — Bonds  for  $48,000 
for  high  school  sold.   ■ 

Erie,  Pa. — Willani  B.  Ittner,  St.  Louis, 
Mo.,  retained  to  prepare  plans  for  high 
school  to  be  erected  at  Twenty-sixth  and 
State   Streets;   cost  about   $250,000. 

Farrell,.  Pa,  —  Citizens  voted  $60,000 
bonds  for  improvements,  including  garage. 
incinerating  plant  and  paving  streets. 

Leighton,  Pa. — Plans  being  prepared  by 
E.  Shol,  31  N.  Sixth  Street,  Reading,  for 
a  school  to  cost  about  $75,000.  L,  M. 
Beidler,   Secy.   Bd.   Educ. 

Washington,  D.  C. — Bids  will  probably 
be  called  for  about  Aug.  1  for  erecting 
truck  house  on  New  Jersey  Avenue.  S. 
Ashford,   Municipal  Archt. 

Plans  completed  by  Snowden  Ashford, 
Municipal  Archt.,  for  Powell  School  to  be 
erected  at  School  and  Irving  Streets  N. 
W.,  to  contain  8  rooms  and  assembly 
hall;  also  for  truck  house  No.  1  to  be 
erected  at  New  Jersey  Avenue  and  E 
Street  N.  W.,  and  for  engine  house  28 
to  be  erected  at  Connecticut  Avenue  and 
Porter  Street. 

Charleston,  W.  Va. — Plans  being  pre- 
pared by  David  Dick,  Charleston,  for 
2-story  stone  and  brick  addition  to  court 
liouse;  cost  $80,000.     Address  Co.  Comrs. 

Chapel  Hill,  N.  C.,— N.  W.  Walher,  Secy. 
School  Bd.,  writes  $30,000  bonds  sold 
June  30  for  erecting  graded  school  from 
plans  of  C.  C.  Hook  of  Charlotte.  Con- 
tract for  construction  not  to  be  let  for 
several  weeks. 

Durham,  N.  C. — Co.  Comrs.  propose 
erecting  new  court  house;  cost  $150, 00(). 

Orangeburg,  S.  C. — Bonds  sold  for  $30,- 
000  for  high  school. 

Savannah,  Ga. — Co.  Comrs.  decided  to 
erect  a  modern  home  for  Juvenile  delin- 
quents and  improve  buildings  at  county 
farm;  cost  $75,000. 

Nashville,  Tenn.— Wm.  P.  Ittner,  St. 
Louis,  Mo.,  engaged  to  prepare  plans  for 
addition  to  Hume-Fogg  High  School. 

County  Court  appropriated  $25,000  for 
erecting  woman's  building  at  the  State 
Fair  grounds. 

Columbus,  Ohio. — Bd.  Educ.  wili  soon 
let  contract  for  constructing  foundation 
for  East  High  School  on  Broad  Street  and 
Park  wood   Avenue;   cost  $35,000. 

Plans  selected  for  the  recreatloon  build- 
ing for  Schiller  Park. 

Dayton,  Ohio. — Contract  will  probably 
be  let  late  this  winter  for  erecting  a 
tuberculosis  hospital;  cost  $150,000.  W.  H. 
Aszling,  Secy.  Co.  Comrs. 

Galllpolls,  Ohio. — Two  cottages  costing 
$70,000  each  are  to  be  erected  at  the  Hos- 
pital for  Epileptics  by  the  State  Bd.  of 
Administration,  Columbus. 

Proctor,  Ohio. — Plans  for  school  to  be 
prepared    by    A.    W.    Stover,    Springfield; 

cost  $35,000. 

Troy,  Ohio. — Bonds  for  $30,000  for  school 
improvements  sold. 


Wilmington,  Ohio. — Weber,  Werner  & 
kins,  Cincinnati,  retained  to  prepare 
plans  for  two-story  Bedford  stone  court 
house;    probable   cost,   $300,000. 

Normal,  III. — Governor  signed  a  bill 
appropriating  $95,000  for  erecting  dormi- 
tory here. 

Peoria,  III. — Governor  signed  bill  appro- 
priating $50,000  for  erecting  armory  here. 

West  De  Pere.  Wis, — Plans  accepted 
for  3-story  building  to  be  erected  at  St. 
Norbert  College:  cost  about  $60,000. 

Alta,  Iowa,— Citizens  vote  $55,000  bonds 
to   erect   school. 

Proctor,  Minn. — Plans  completed  by 
Vernon  J.  Price  &  Co.,  Duluth,  for  high 
school;  cost  about  $40,000. 

Beatrice,  Neb, — Co.  Bd.  Superv.  in 
favor  of  erecting  $35,000  Jail. 

Butte,  Mont, — Additional  story  to  be 
erected  at  St.  Joseph  Hospital;  cost  $60,- 
000.     Sister  Felixitas,   Superior. 

San  Antonio,  Tex. — Contr.act  soon  to  be 
let  for  proposed  Robert  B.  Green  Memorial 
Hospital  to  be  erected  jointly  by  the  city 
and  county.  Clinton  G.  Brown,  Mayor; 
James  R.  Davis,  County  Judge;  Henry  T. 
Phelps,  Gunter  Buildmg,  Superv.  Archt. 

Portland,  Ore, — Reported  Commissioner 
of  Pub.  Docks  will  soon  let  contract  for 
erecting  1-story,  330  x  176  ft.,  reinforced 
concrete  warehouse  to  be  erected  for  Port 
Comrs.  adjoining  Municipal  Dock  No.  1. 
Plans  provide  for  a  four-ply  asbestos 
roof,  sprinkler  system,  concrete  floors, 
and  100  concrete  piles. 

Berkeley,  Cal. — Plans  completed  for 
Benjamin  Ide  Wheeler  Hall  to  be  erected 
on  Campus,  University  California,  to  be 
4  story,  200  by  200  ft.;  cost  about  $800,000. 

San  Francisco,  Cal. — Bd.  Superv.  appro- 
priated $32,543  for  erecting  Engine  House 
No.  5,  on  Post  Street. 

BIDS      DESIRED. 

Boston,  Mass. — Until  July  29  by  Trus- 
tees of  Norfolk  State  Hospital.  Boston 
(W.  Rodman  Peabody,  Chmn.).  for  erect- 
ing a  dining  room  building  and  5  cottages 
on  the  grounds  of  said  hospital  at  Pond- 
ville.  Separate  bids  for  plumbing,  wir- 
ing and  heating.  Kendall,  Taylor  &  Co., 
Archts.,  93  Federal  St.,  Boston. 

Dedham,  Mass. — Until  Aug.  3  by  High 
School  Bldg.  Com.  (S.  H.  Capen,  Chmn.) 
for  furnishing  material  and  erecting  a 
high  school;  also  separate  bids  for  venti- 
lating and  heating.  Isaac  Coffin,  Archt., 
52  Sudbury  St.,  Boston. 

Warren,  R.  I. — Until  July  26  by  School 
Com.  (H.  W.  Watyen,  Chmn.)  for  erect- 
ing an  8-room,  2-story  and  basement, 
64x94   ft.    brick   school. 

Buffalo,  N,  Y.— Until  twelve  M  July 
24  by  Robert  North,  Archt.,  1314  Pruden- 
tial Bldg.,  Buffalo,  for  erecting  a  concrete 
and  brick  school  at  Orchard  Park  for 
Union  Free  School  Diet.  No.  6,  Bast  Ham- 
burg, Erie  County. 

Little  Falls,  N.  Y,— Until  July  28  by 
City  Clerk  for  construction  of  municipal 
building,  advertised  in  the  Engineering 
Record.  William  Neil  Smith,  Archt.,  101 
Park    Avenue.    New    York. 

Portchester,  N.  Y. — Reported  desired 
until  Aug.  4  by  Bd.  Educ.  (C.  D.  Camp, 
Clk.,  394  Irving  Avenue)  for  erecting  a 
3-story  high  school.  Probable  cost  $125,- 
000.  Hewitt  &  Bottomley,  Archts.,  597 
Fifth  Avenue,  New  York  City. 

Scarsdaie,  N.  Y, — Reported  desired 
until  July  26  by  Bd.  Educ.  (Herbert  C. 
Lakln,  Clk.),  for  erecting  one-story  brick 
school  with  auditorium  on  Post  Road. 
Guy  Lowell,  Archt.,  225  Fifth  Avenue, 
New   York. 

Watertown,  N,  Y.— Until  July  29  by 
Bldg.  Com.,  Bd.  Educ.  (Homer  H.  Rice, 
Chmn.)  for  furnishing  material  and  erect- 
ing 3-story  and  basement  addition  to  the 
high  school  on  Sterling  Street,  including 
heating,  plumbing  and  wiring,  etc.  D.  D. 
Kieff,  Archt.,  Flower  Bldg. 

Caldwell,  N.  J.— Until  July  30  by  'Bd. 
Educ,  for  furnishing  material  and  erect- 
ing a  school  on  Crane  Street.  Holmes  & 
Winslow,  Archts.,  103  Park  Avenue,  New 
York    City. 

Clifton,  N.  J.— Until  July  27  by  Town- 
ship Com.,  Acquackanock  Township  (E. 
Yereance,  Clk.),  for  furnishing  material 
and  erecting  a  Municipal  building  on 
Main  Avenue.  William  T.  Fanning, 
Archt.,  Colt   Bldg..   Paterson. 

Paterson,  N.  J.— Until  Aug.  2  by  Bd.  of 
Educ.  (Jas.  F.  Dunphey,  Secy.)  for  a 
steam  and  electric  power  plant  for  high 
school  at  Hamilton  and  De  Grasse  Streets, 
advertised  in  Engineering  Record.  Louis 
E.  Eden,  Consulting  Engr.,  1  Madison 
Avenue,  New  York. 

Allentown,  Pa. — Until  Aug.  4  readver- 
tisement)  b.v  T.  P.  Wenner,  Secy.  School 
Dist.,  for  erecting  2-story  and  basement 
school  on  Dauphin  Street.  Rube  &  JL,ange, 
Archts.,   12  X.   Sixth  Street. 

Westmont  (P.  O.  Johnstown),  Pa. — 
Until  Aug.  16  by  Harry  P.  Shomo,  Boro. 
Secy.,  206  Green  Street,  Westmont,  Johns- 
town, for  erecting  Municipal  Building  in 
Reservoir  Park.  H.  M.  Rogers,  Archt., 
Johnstown  Trust  Co.   Bldg.,  Jolinstown. 
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OM  City,  Pa.— Until  July  11  by  C.  A. 
Oaiilaiiit.  Chmn.  BMs.  Com..  School  Bd., 
Mr  aiiaetlBs  a  Juaior  HIcb  Srhool;  alM 
NMi*t*  Mas  for  phimbint,  iMatlas,  elac- 
Me  wIHml  Me.    K.  BL  JbrnamoBTAroht.. 

Mt  rtHJSBin  r 


JbralamoB.  . 
Straet,  BuSUol  N.  T. 


Pa.— Until  July  SI  by  Bd. 
•(  iMpirlma,  PkUadatohU  County  Pnaon 
omtm,  TMUl  ••«  RMd  StrMta.  Philadel- 
phia, tor  arMtlM  Ward  BulMtns  No.  1. 
to  tadod*  plawmnc.  haatlns.  ventilating 
and  tiactrie  UskUnc:  rooatrartlns  !  new 
artawajrs  la  pr— «nt  rotamla:  additions 
aad  aNaratloas  to  boUar  raoai:  venillat- 
lac  hwpltal.  ate.  at  County  Priaon. 
BotBaabarv.  DamoilaUnc  preaent  hoa- 
pitBl  Bad  aractlnc  aaw  baapltal.  Including 
>l— Wac  baatlwK  and  alactiic  U«hting, 
•tc^  at  MejraaMmlnB  Priaon.  Tenth  and 
Raad  Straatii  PhUadalphla.  Ptilllp  H. 
JolmaBa.  BoHr.  aad  Arebt.,  L«nd  Title 
BMr.  PhltaSSpbla. 

WaaMngton.  O.  C— Until  Sept.  10  by 
Baraau  of  Lishtbouaaa,  Depl.  of  Com- 
■Mraa,  l«n  constructina  Navaaaa  Island 
M0M  tafOB.  Waat  IndUa.  advertised  In 
IniCTneaflny   necoid. 

ttine,    FU. — Reported    desired 
u:  by  Stale   Bd.   Control.  Jack- 

so.. ....'<r.    ..i    crectlnis    hospital    buUdlnx; 

also  a  boildinc  for  colored  pupils  at  State 
Deaf  and  Dumb  Institute. 


CSi 


4 


Otilo. — Reported    desired    until 

I   by   Armory   Bd.    tor  erectlna  ar- 

bulUlnc  on  S.  Hifh  Street.     Prob- 

coat.  Tl«.000.       W.     E.     Harpater. 

t..  ^ktmi. 

Waat  AlsxsndHa,   Ohio.- Until   Auc.   14 

4/by    Bd.    Bduc.    Lanier    Township    School 

Ihst.    «X.    U    I-aioton.    Clk..    Kit-    No.    1, 

Wast  Alasandrta).   ror  erectlns  the  Cen- 

'  gal.  Including  ventilating  and 

J.  Mountstephen.   Archt.,   U. 

B.  BidK..  Dayton. 

Cadarvllla.  Ohio.— UnUI  July  10  by 
Andrew  Jackson,  Clk.  Bd.  Educ,  for 
fumlshlns  material  and  erecting  a  schtiol. 
nank  L.  Packard.  Arcbt.,  New  Hayden 
Bids..  Coiumboa. 

Waraod^OMa.— I'ntU  Aua.  14  by  Oscar 
OlaiMsTi,  Cnc.  Bd.  Educ.  for  fumlshlnK 
■MUanal  and  erectlns  a  grade  school: 
alaa  bids  as  a  wbola  or  separately  for 
vantllatlng  and  heating. 

Waat  Alaxandria.  Ohio.- Until  Aug.  14 
by  Bd.  Educ.  N.  U  Paxson.  Clk..  Lanier 
"Tvwnaiilp.  R.  R.  No.  2.  West  Alexandria, 
for  fnraisblng  material.  Including  venti- 
lating and  beating.  E.  J.  Mountstephen. 
Archt  .  U.  B.  BIdg..  Dayton. 

Oayton,  Ind. — Ileported     desired     until 

Aug.  !  by  W.  H.  Warren,  Trua.  Sheffield 

Township,  for    erecting    two-story    brick 

and  stone  trimmed  brick  school. 

Hsrtford  City,  Ind. — Reported  desired 
until  .\ug.  2  by  Co.  Comra.  for  erecting 
new  tnarmary  building;  also  repairs  to 
present  building.  Cnarles  Brossman, 
ArdiL,  Indianapolia. 

L^  Crosis.  Ind^— Reported  desired  until 
July  M  by  Trustees  o(  Dewey  Township. 
for  eractlng  high  scbooL  George  H. 
SbuHs.   Trustee. 

Sanford.  Ind.— Reported  desired  until 
Ang.  S  by  Trualees  of  l-'ayette  Toa-nship, 
■an(ar<L  R.  R.  No.  1.  for  erecting  a  2- 
story  litlek  scbooL 

Ypallantl.  Mlch^'ntll  Aug.  10  (not 
July  as  previously  stated)  by  James  A. 
Watmore.  Acting  Superv.  Archt.  Wash- 
laStoa,  D  C,  for  the  conitruction.  com- 
lArta  tincluJing  meclianlcal  equipment 
aad  approaches),  of  U.  8.  Poat  Office, 
TpaHaalL 


Schuytar,  Neb. — Reported  desired  until 
Aug.  15  by  Bd.  Educ.  for  erecting  a  S- 
story  and  basement  high  school.  Prob- 
able coat,  145.000.  Grabe  &  Hellberg. 
Archts,,  German  Natl.  Bank  Bldg.,  Co- 
lumbus,  Neb.     iVobable  cost.   145,000. 

Kansas  City,  Mo. — Reported  desired  un- 
til Aug.  5  by  Wilder  &  Wight,  Archts., 
First  NatL  Bank  BIdg.,  for  erecting  a 
hospital  and  chapel  for  St.  Joseph's  Hos- 
piul.  Probable  cost,  1600,000.  Henrici, 
Kent  ft  Lowry,  Engrs.,  Reserve  Bank 
BIdg. 

New  Madrid,  Mo. — Reported  desired 
until  July  29  by  County  Comrs.  for  erect- 
ing a  S-storj'.  75  x  107  ft.,  courthouse. 
Clymer  ft  Drischler,  Archts.,  Walnwrlght 
BIdg..  St.  Louis. 

St.  Louis,  Mo.— Until  July  30  by  Bd. 
Pub.  Service  (Wm.  T.  FIndly,  Secy.) 
for  erecting  nurses"  dormitory  on  the 
grounds  of  the   Robert   Koch   Hosiptal. 

Grand  Junction.  Col. — Until  Aug.  24  by 
James  A.  Wetmore,  Superv.  Archt., 
Washington,  D.  C,  for  construction,  com- 
plete (Including  mechanical  equipment 
and  approaches),  of  U.  S.  Post  Office, 
Grand  Junction. 

Monmouth,  Ore. — Reported  desired  un- 
til July  31  by  State  Supt.  Pub.  Instruc- 
tion, Salem,  for  erecting  a  normal  school 
li;  Monmouth.  Probable  cost,  150.000. 
John  V.  Bennes,  Archt..  Chamber  of 
Commerce  BIdg.,  Portland. 

Portland,  Ore. — Reported  desired  until 
July  27  by  Comr.  Pub.  Docks  at  502 
Worcester  BIdg.,  for  erecting  a  warehouse 
and  reinforced  concrete  viaduct  In  rear  of 
Municipal  Dock  No.  1.  between  Seven- 
teenth ami  Eighteenth  Streets  on  west 
side  of  Willamette  River. 

Toronto,  Ont.— Until  July  26  by  Bd. 
Educ.  (W.  C.  Wulkinson.  Secy.-Treas.), 
for  enlargement  of  Manning  .4venue 
School:  new  building,  manual  training 
and  domestic  science  departments,  King 
Edward  School:  iron  fence.  Iron  stairs, 
concrete  floors,  etc.  at  sundry  schools. 

PRICES     AND     LETTINGS. 
itindicatca  award  of  contract. 

-ArLewiston,  Me. — Contract  for  adminis- 
tration building.  Goodwill  Farm,  awarded 
by  Edgar  A.  Josselyn.  Archt..  New  York, 
to  George  W.  Wilbur  &  Son.  Bangor. 
Wilbur  A.  Mansur  of  Bangor  will  act  as 
supervising  architect. 

■M>lymouth,  N.  H. — Contract  for  erect- 
ing addition  to  dormitory  at  Normal 
School  awarded  by  Bd.  Control,  Concord, 
to  B.  H.  Wiggln  &  Co.,  Lowell,  Mass.,  at 
137.830. 

^Newport,  R.  i. — Contract  awarded  for 
erecting  the  John  Clarke  school  on  Mary 
St.  to  Darling  &  Slade  Constr.  Co.,  New- 
port, at  168.500.  F.  N.  Fullerton,  City 
Clk. 


n.  III.— Until  July  M  by  Bd. 
TijM.  Baatcm  nUnols  Slate  Normal 
Setool  (or  eractlng  a  Manual  Training 
»iMai.  Jamas  B.  l>ll>clka,  StaU  Archt., 
IM  N.   Firth  Avenue.  Chicaga 

Chtcage,  IIL— Until  July  tt  by  Dept. 
Pub.  Wka.  rW.  R.  Moorhouae,  Comr.)  for 
furnishing  material  and  erecting  a  2- 
■tary  and  basement  engine  house  at 
rorty-lliird  and  8.   Paulina  Stracta. 

Until  July  M  by  Com.  on  Bldgs.  and 
Grottada.  at  offl-e  of  Buaincas  Manager, 
84.  Bduc..  for  acbool  work.  Morgan  Park 
SrlMMl.  Hiinniaa  and  Pryor  Avenuaa; 
alao  Ray  School.  Klmbark  Avenue  and 
Finy-slxth  Straat.  Bitfa  desired  on  ma- 
sonry. Iron  work,  carpentry,  concrete  and 
asphalt  Ooor*.  plumbing,  gas  Ottlng,  ven- 
tilating aad  beating,  alactrlc  work,  etc. 
A.  P.  Hosaander.  Arcbt..  714  Tribune 
BIdg. 


_».  IIL— Until  July  M  by  W.  R. 
Mooreboaas.  Comr.  I'ub.  Wka.  (or  aract- 
lag  two-atory  aad  basement  engine  bouse 
■t  tI7   B.   Mlaaty-nrat  Street. 

Msifs,    lows.— Cr.m    Mig.    11   by   Peter 
Tomrll.    I'rrt     ln<l<  i«'iMi«nt    Consolidated 

School    lAst  ,    for    i'jrt,   -t  i!  L'    rnal^rtdl    find 

a(««Ulig    a    scbc^'  '      ring 

•ad  beating,  elr^  ^  n-g. 

Alban     ft     l>ockb.i,  .....i.otl 
BIdK..  8C  PaoL 


Iowa.— Until    Aug,    12    by    Bd. 

B4lK..  CaoaoHdated  Scbool  Disc  (C  W. 
Hcaaer.  Saey.)  (or  ereedog  a  high  scbool. 
Including  pmnMng.  vantitsUng  and  heat- 
ing. Tboa.  W.  Reely,  Archt.,  1292  Ccntr.il 
Ave..  Port  Dodge. 

Howard,  Kan. — Reported  deplrrd  urtil 
Aug.  1  by  Bd.  Educ  ir,  k  li.-i.l,  .-.'>  , 
(or  erecting  a  2-stor>-  and  ):itivii-u'.  i,Z 
g  tS  ft.,  scnooL     Probat<l«  cost  (ZS.ifXi 


^Hartford,  Conn.  —  Contract  awarded 
Van  I  torn  Iron  Wks.,  Cleveland,  Ohio,  for 
InHtallinK  60  cells  In  the  State  Prison  at 
1375  per  cell;  total  about  124,000. 

ANcw  Haven,  Conn. — Contract  award- 
ed for  erectInK  Tubt-n  iilosis  Sanitarium. 
I-story  administration  building,  east 
and  west  wards,  nurses'  home,  and  east 
and  west  dormitories,  all  2-story,  and  1- 
story  power  house  to  Tracy  Bros.,  Water- 
bury  (bids  opened  June  26).  Scopes  & 
Feustmann,  Archts.,  37  E.  Twenty-eighth 
Street,  New  York. 

#Oelhl,  N,  Y. — Contract  awarded  by  Bd. 
Educ.  (W.  W.  Honeywell,  Clk),  for  erect- 
ing 3-story  concrete  high  school  72  x  90 
ft.  from  plans  of  Pierce  &  Blckford, 
Elmira,  to  F.  H.  Johnson  Constr.  Co., 
Newark,  N.  T.,  at  $44,000.  (Bids  opened 
July  7). 

Lockport,  N.  Y. — Lowest  bids  opened 
July  1  by  Bd.  Superv.  for  jail  and  court 
house  improvements  were:  Manion 
Bros.,  Rochester,  for  general  work,  and 
Pauly  Jail  BIdg.  Co..  New  York,  cell  work 
at  a  total  of  about  145.000,  and  John 
Moon  of  I^ockport  for  county  derk's 
office  at  about  $24,111. 

AMount  Vernon,  N,  Y.— Contract  for 
erecting  U.  S.  Post  Office  awarded  Joseph 
dl  Benedltto,  423  E.  116th  Street.  New 
York,  at  $87,737. 

A-New  Hartford,  N.  Y. — Contract  award- 
ed by  DlrM-tors  of  Kt.  F:il7.abeth's  Hos- 
pital to  Plus  Kerner  &  Hnn.  Utlca,  for 
construction  of  hospital,  of  biick.  stone 
and  st<>«'l  at  1200.000.  Structural  steel  let 
to  KelloKg   Structural   Steel   Co.,   Buffalo. 

'^Syracuse,  N.  Y. — Contract  for  erecting 
vocational  school  awarded  Phalen  Eng 
ft  Constr.  Co.,  Hoboken.  N.  J.,  at  $289,- 
*00  for  cast  stone;  plumbing  and  gas  fit- 
ting, John   R.   Walsh,   Syracuse,   $21,297. 

#Bath,  Pa.— Contract  for  erecting  2- 
story  8-room  high  school  awarded  Btoudt 
ft  Merdinger.  Bethlehem,  at  $23,100. 

^Kingston,  pj. — Contract  for  erecting 
tichool  In  Fourth  Ward  awarded  John  C. 
Ciirtlss  ft  Co.,  Wilkes-Barre.  two  bids 
wre  submltti-d.  128,770  and  128,122;  heat- 
\<.K  _;\nA   ventilating,   Wyoming   Eng.   Co., 

'APhllsdelphIa,  Pa, — Contracts  awarded 
July  »  (or  erecting  school  on  Hlxty-nfth 
Avenue  as  follows:  Building  to  Cramp  & 
Co  J2T8.fir,f,:  h.iitinK.  8.  Faith  *  Co.. 
T7'  ;.  ventilating.      Thompson      Bros., 

»:■■  .  1. '  trie  work,  J.  F.  Buchanan, 
'•.).>  ...i.ii.i.inK.  8.  Faith  ft  Co..  111,- 
";7.      (t:ontraetors  all   of   Philadelphia). 


'A^PIttsburgh,  Pa. — Contract  awarded 
D.  T.  Riffle.  Keenan  BIdg.,  for  erecting 
addition  to  surgical  ward  and  making 
alterations  In  Mercy  Hospital,  Locust  and 
Stevenson  Streets.     Cost.  $25,000. 

lowest  View,  Pa. — Contract  for  erecting 
addition  to  public  school  awarded  to  Geo. 
A.  Cochrane  Co.,  1210  Washington  Ave- 
nue, Pittsburgh,  at  $30,000. 

Wilmington,  Del. — Following  are  lowest 
bids  opened  July  12  by  Bd.  Educ.  for 
erecting  annex  to  high  school  from  plans 
of  W.  E.  Hance.  Archt.,  204  W.  Twenty- 
fourth  Street: 

♦General  Construction,  A.  S.  Reed  & 
Bro.  Co..  Wilmington,  $123,773  (awarded 
conti-act):  J.  E.  Healey  &  Son,  Inc.,  Wil- 
mington, $126,000;  J.  N.  Gill,  Philadelphia, 
Pa.,   $133,200. 

Heating  and  Plumbing.  Walters.  Parks 
&  Mullen,  Philadelphia,  $20,209:  Bowser 
Bros.  Co.,  Philadelphia.  $21,843;  Thompson 
Bros.,   Philadelphia,   $22,222. 

•Electric  Work.  E.  F.  Higgins  &  Co.. 
Wilmington,  $3,781  (awarded  contract); 
J.  S.  Miller  &  Co.,  Philadelphia,  $4,238. 

Washington,  D.  C. — Following  are  re- 
ported to  be  lowest  bids  opened  July  13 
for  Interior  Department  Building  to  be 
erected  on  Eighteenth  and  B  Streets: 
John  H.  Parker  Co.,  New  York,  $1,622.- 
487;  George  A.  Fuller  Co.,  New  York,  $1,- 
646,000;  Thompson  Starrett  Co.,  New 
York,  $1,675,000;  P.  F.  Gromley  Co., 
Washington,   $1,676,960. 

•Charleston,  W,  Va. — Contracts  for 
erecting  schools  awarded  bv  State  Bd. 
Control  at  Charleston  as  follows: 

Morgantown.  addition  to  Mechanical 
Hall  and  School  of  Medicine  at  West  Vir- 
ginia Univ.  to  P.  Q.  Shrake  &  Son,  New 
Matamoras,  Ohio,  at  $57,000. 

Huntington,  science  hall  at  Marshall 
College,  Longest  &  Tesier,  Greensboro, 
N.  C,  $48,600. 

Glenvllle,  dormitory  at  State  College, 
Longest  &  Tesier,  at  $39,800. 

•Savannah,  Ga. — Contract  for  erecting 
Carnegie  Library  awarded  A.  A.  Artley. 
Savannah,  at  $54,400.  H.  W.  Witcover, 
Archt.,  Natl.  Bank  BIdg. 

•  Bessemer,  Ala. — Contract  awarded  by 
Bd.  Educ.  (I.  A.  Lewis,  Secy.)  to  erect 
addition  to  Clarendon  Avenue  school  and 
Uoberts  school  (bids  opened  July  7)  to 
Crotwell  Bros..  Bessemer.  Cost  about 
$25,000, 

Opellka,  Ala. — Following  four  lowest  bids 
opened  July  14  by  Superv.  Archt.,  Wash- 
ington, for  erecting  U.  S.  Post  Office: 
Algernon  Blair.  Montgomery,  $85,971; 
George  A.  Clayton,  Atlanta,  Ga.,  $84,364- 
W.  H.  Fissell  &  Co..  New  York,  $84,735; 
Christ.  Kanzler  &  Sons,  Evansvllle,  Ind., 
$84,898. 

•Canton,  Ohio. — Contract  awarded  by 
Bd.  Educ.  (W.  C.  Lane,  Clk.)  for  erecting 
Henry  C.  Martin  school  (bids  opened  July 
8)  to  Indiana  Enp.  &  Constr.  Co.,  Ft. 
Wayne,  Ind.,  at  $81,000.  Frank  L.  Pack- 
ard,  Archt.,  Columbus. 

•Lisbon,  Ohio. — Contract  for  erectins 
county  high  school  awarded  to  Cullen  & 
Vaughn,  Hamilton,  at  $62,000.  Architect, 
Frank  L.  Packard.  Columbus.  J.  T.  Ken- 
nedy, Co.  Clk. 

Mount  Vernon,  Ohio.  —  Lowest  bid  for 
erecting  school  submitted  by  Robert  C 
Anderson  of  Mount  Vernon.  Building 
complete  will  cost  about  $40,000. 

•Xenia,  Ohio. — Contract  for  erecting 
centralized  school  for  Ross  Township 
awarded  by  Ross  Township  Bd.  Educ  to 
Jewell  &  Co.,  Cincinnati,  at  $28,600.  C. 
W.  Moorman  of  Jamestown,  has  contract 
for  carpenter  work. 

•Columbus,  Ind. — Contract  (or  erecting 
vocational  school  awarded  J  R  Dunlan 
&  Co..  Columbus,  $26,335. 

•New  Albany,  Ind.— Contract  (or  erect- 
ing scliool  In  Seventh  Ward  awarded 
George  D.  Smith.  New  Allmny,  for  general 
construction  at  $34,000.  Clarence  Martin- 
dale,    Indianapolis,    Archt. 

Beardstown,  III. — Following  are  lowest 
bids  opened  July  9  by  Suiierv.  Archt., 
Washington,  D.  C,  for  constructing  com- 
plete U.  8.  Post  Office  (a)  limestone,  (h) 
sandstone:  John  Laurltzcn.  Fergus  Falls 
Minn,  (a)  $:J9.990:  Clarke  Constr.  Co., 
Danville  (a),  $40,985;  George  A.  Shaul, 
.Seneca,  Kan.  (a),  $41,974;  W.  G  Carter 
Co,  Chicago  (a),  $41,968.  (b)  $42,318; 
Colonial  c:on8tr  &  Supply  Co.,  Charlottes- 
ville, Va.  (b),  $42,860;  Hlram-Lloyd  BIdg. 
&  Constr.  Co.,  St.  Ixniis,  Mo.  (b).  $43  - 
737;  R,  8.  Moore,  I>afayette,  Ind.  (bi, 
$45,180. 

•Gslesburg,  III.— Contract  awarded  to 
Oalesburg  Constr.  Co.,  Galesburg,  for 
erecting  state  arsenal,  at  $40,422  (bids 
opened  July  15.  James  H.  Dibelka,  State 
Archt.,   Sprlngfleld. 

•Galesburg,  III.  —  Contract  awarded 
July  15  for  erecting  armory  for  Sixth  In- 
fantry as  follows:  Ceneral  contract  to 
Monmouth  Constr.  Co.,  Galesburg,  at 
$40,422;  heating  and  plumbing  to  Dally  & 
O'ISrien,  Pcorlsi.  $.^,700.  James  B.  Di- 
belka, .State  Archt.,  Chicago. 

•  Kellerton,  Iowa. — Contract  awarded  by 
Bd.  Bduc.  (A.  Smith.  Secy.)  for  erecting 
2-8tory  and  basement  school,  from  plans 
of  Trunk  ft  Gonlon.  Archts.,  Donnell 
SS^.I'  ?l?f-  ^•-  ''""^Ph.  Mo.,  to  F.  H. 
White,  Gldora,  at  $27,959. 


•  Woodward,  Iowa. — Contract  awarded 
bvV  Bd.  Control  of  State  Inst.,  Des  Molnfes 
(F.  S.  Treat,  Secy,  to  Bailey-Marsh  Co 
Minneapolis,  Minn.,  at  $230,602,  for  erect- 
ins  at  State  Hospital  and  Colony  foi- 
Epileptics  at  Woodward,  to  Include  med- 
ical group — one  2-story  and  9  l-story 
structures,  a  power  plant,  radial  brick 
smokestack,  175  ft.  high  7  ft.  top,  and 
1-story  laundry.  "H.  F.  Liebbe.  State 
Archt..  Des  Moines;  Proudfoot.  Bird  & 
Rawson,   Consulting  .Archts.,    Des  Moines. 

•Grand  Forks,  N.  D. — Contract  for 
erecting  high  school  awarded  Grav  C^onstr 
Co.,  Watertown,  S.  D..  at  $169,918. 

•Great  Falls,  Mont.— Contract  awarded 
Rude  &  Searles,  Great  Falls,  tor  erecting 
Emerson  School  at  $68,194.  Next  two 
lowest  bidders:  C.  O.  Jarl,  Great  Falls. 
$68,540;  Lease  &  Richards,  Great  Falls. 
$68,899. 

•Poplar,  Mont, — Contract  for  erecting 
school  awarded  Meinecke  Building  Co. 
Fargo,  who  bid  $28,738  for  Hebron  brick 
and  $29,708  for  Twin  City  brick.  T.  P. 
Riley  awarded  contract  for  heating, 
plumbing  and  ventilating  at  $6,511. 

Davenport,  Wash. — Following  are  four 
lowest  bidders  for  erecting  high  school: 
John  Sheridan,  Butte.  $32,850;  T.  K. 
Young,  Spokane,  $33,971;  J.  J.  Lorcnz. 
Spokane  $35,230;  E,  E.  Peterson,  Spokane, 
$35,634. 

•Portland,  Ore, — Contract  for  erecting 
Franklin  High  School  awarded  J.  S.  Win- 
ters,   Couch    BIdg.,    at    $74,897. 

•Chico,  Gal. — Contract  awarded  by  W. 
T.  McClure,  State  Engr.,  Sacramento,  for 
power  house  at  Chico  Normal  School,  to 
E.  D.  Sharp  of  Chico  (bids  opened  July  7). 


PRIVATE  BUILDINGS 


PROPOSED     WORK 

Boston,  Mass. — The  various  locals  of 
the  carpenters  unions  have  plans  ready 
and  will  soon  start  construction  on  .a 
lireproof  headquarters  building  to  cost 
$150,000.  P.  R.  Kickham,  Chm.  BIdg. 
Com. 

High  Street  Trust.  20  High  Street,  is  to 
build  a  10-story  brick  and  stone  otlice 
building  on  High  Street.  Parker,  Thomas 
&    Rice,    Archts.,    110    State    Street. 

Worcester,  Mass. — Strand  Theatre  Co. 
of  Worcester  incorporated  by  Moe  Mark 
of  Lynn  and  Joseph  M.  and  Max  L. 
Levenson,  both  of  749  Old  South  Building, 
Boston,  for  purpose  of  erecting  on  Frant 
Street  and  Leland  Court  a  motion  picture 
theater. 

Plans  being  prepared  by  Frederick 
Coulson,  Walker  Building,  for  4-story 
store  and  lodge  building  which  Aerie 
Eagles  will  erect  on  Main  and  Charlton 
Streets;   cost  $75,000. 

Albany,  N.  Y.— Fifty  thousand  dollars 
given  to  St.  Paul's  R.  C.  Church  to  erect 
a  convent. 

Brooklyn,  N.  Y. — Plans  died  for  erect- 
ing buildings  as  follows:  Two  4-story 
brick  tenements,  one  at  President  Street 
and  Voorhies  Avenue  and  one  at  Nos- 
trand  Avenue  and  President  Street  for 
Max  Schoenenberg  &  Rudolf  Rab.  cost 
$45,000  each,  Louis  Berger  &  Co.  Archts., 
Cypress  and  Myrtle  Avenues,  Queens;  4- 
story  brick  tenement  at  Beverly  Rd.  and 
E.  Sixteenth  Street  for  Marv  C.  Blanch- 
ard,  cost  $30,000,  Gorman  &  Schwartz, 
Archts.,  367  Fulton  Street;  two  3-story 
brick  tenements  at  Coney  Island  Avenue 
and  O  Streets  for  Homecrest  BIdg.  Co., 
cost  total  $40,000,  E.  M.  Adelsohn,  Archt., 
1776  IMtkin  .-Vvenue. 

Buffalo,  N.  Y, — Plans  being  prepared 
by  Cleveland  &  Buffalo  Transit  Co.  (M. 
Newman,  Pres.,  Cleveland,  Ohio)  for 
passenger  and  freight  terminal  building 
to  be  erected  at  Buffalo  River  and  Mich- 
igan Avenue. 

New  York,  N,  Y. — Plans  filed  for  erect- 
ing buildings  as  follows:  Two  6-story 
brick  tenements  at  552  W.  ISSth  Street 
for  Mose  Goodman  Cor.,  cost  $90,-O0O; 
George  F.  I'elham.  30  E.  Forty-second 
.Street,  Archt.;  5-story  brick  tenement  at 
Broadway  and  207tli  .Street  for  Seaman 
Constr.  Co.,  cost  $110,000,  Moore  ft 
Landsiedel,  Archts.,  148th  Street  :  I 
Third  Avenue;  4-sti>ry  dwelling  at  1(1 
Sixty-ninth  Street  for  William  B.  Bro 
cost  $30,000,  Frederick  K,  Loney,  Aiilu., 
15  W.  Thirty-eighth  Street;  3-story  gar- 
age at  Broadway  and  135th  Street,  cost 
$75,000,  Mason  R.  Strong,  Archt.,  7  Wall 
Street;  3-storv  brick  garage  at  614  W. 
Fifty-sixth  Street  for  Thomas  G.  Patter- 
son, cost  $35,000,  Marshall  K.  Grimes,  39  K. 
Forty-second  .Street,  Archt.;  16-story  lofts 
and  stores  at  Thirty-eighth  Street  and 
Madison  Avenue  for  A.  Heckscher,  cost 
$550,000.  A.  L.  Harmon.  3  VV.  Twenty- 
ninth  Street.  Archt.;  12-story  loft  at  7 
E.  Thirty-eighth  Street  for  Naola  Cor., 
cost  $250,000,  Herman  L.  Meader,  Archt., 
2  W.  Thirty-third  Street;  5-story  brick 
tenement  at  173d  Street  and  Weeks 
Avenue  for  Adavlne  Constr.  Cor.,  cost 
$65,000,  Charles  B.  Meyers.  1  Union 
Square  West,  .Archt. 

Braddock.  Pa. — Plans  completed  by  W. 
Ward  Williams,  Magee  Building,  Pitts-  ■ 
burgh,  for  fireproof  terra  cotta  and  stone 
church  to  be  erected  for  .St.  Peter  and  St. 
Paul's  Greek  Catholic  Church;  cost 
$75,000, 
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Johnstown,  Pa. — Plans  completed  by 
H.  M.  Rogers,  Johnstown,  for  5-story 
Pvthian  Home  to  be  erected  on  Vine 
Street:   cost  about  $60,000. 

Philadelphia.  Pa.— Ballinger  &  Perrot, 
Seventeenth  and  Arch  Streets,  are  archi- 
tects for  the  club  house  for  City  Club  to 
be  erected  on  Broad  and  Pine  Streets 
(not  H.  Trumbauer,  as  previously 
stated).  Building  will  be  of  Colonial  de- 
sign, of  colored  colonial  brick  and  marble, 
of  fireproof  construction,  and  the  plans 
have  been  approved  by  an  Art  Jury  of 
which  Horace  Trumbauer  is  one  of  the 
Committee. 

Philadelphia.  Pa.— Trus,  of  St.  Mat- 
thew's Methodist  Church,  Fifty-third  and 
Chestnut  Streets,  authorized  improve- 
ments to  the  church  to  cost  $30,000. 

Preliminary  plans  being  prepared  by 
Horace  Trumbauer.  Land  Title  Building, 
for  8-story  brick,  stone  and  steel  Y.  M. 
C.    A.    building    at    Fifteenth    and    Cherry 

Contract  soon  to  be  let  for  erecting 
bank  and  office  building  at  14  to  18  Chest- 
nut Street  tor  Franklin  Natl.  Bank;  cost 
$1,000,000.  McKim,  Mead  &  White,  New 
York,  and  Farness  Evans  &  Co.,  Phila- 
delphia,  .\ssoc.   Archts. 

•  Pittsburgh,    Pa. — Plans   prepared   by   O. 

M.  Topp.  Jenkins  Arcade,  for  3-story 
fireproof  school  to  be  erected  on  Kincaid 
Street  and  N.  Atlantic  Avenue  for  St. 
Lawrence  R.  C.  Church;  cost  $30,000. 

Plans  prepared  by  Janssen  &  Abbott, 
Ninth  and  Liberty  Avenues,  for  fireproof 
home  to  be  erected  in  Beaver  Road,  Ben 
.\von.  for  George  J.  Schmidt;  cost 
$25,000. 

Union  Storage  Co.  purchased  a  site  at 
Smallman  and  Twenty-second  Streets 
for  erection  of  8-story  cold  storage  ware- 
house; cost  $500,000. 

Scranton,  Pa. — Plans  completed  by  John 
J.  Howlev  of  Scranton  for  Anthony  Polish 
Church:  cost  $30,000. 

Hagerstown,  Md. — Leiter  Bros..  56  W. 
Washington  Street,  to  erect  a  business 
building  on  W.  Washington  Street;  cost 
$50,000. 

Washington,  D.  C. — Plans  completed  by 
Milburn.  Heister  &  Co.,  710  Fourteenth 
Street.  .V.  W..  for  erecting  5-story  stone 
and  brick  building  at  Ninth  Street  and 
Massachusetts  Avenue  N.  W.  for  home 
for  American  Federation  of  Labor;  cost 
-   about  $100,000. 

Fairmont,  W.  Va. — Henry  Schmulback 
of  Wheeling  will  erect  a  store  and  hotel 
costing  $75,000. 

Warwood,  W.  Va. — Methodist  Church 
intends  erecting  church  and  Sunday 
school  building  costing  $50,000. 

Wilmington,  N.  C. — Plans  being  pre- 
pared by  Kenneth  Murchison,  101  Park 
Avenue,  New  York,  for  fourteen-story 
fireproof  steel  constructed  hotel  which 
J.  H.  Hinton,  owner  of  the  Orton.  wi.l 
erect. 

Meridian,  Miss. — East  End  Methodist 
Congregation  contemplates  erecting  an 
edifice  at  Sixteenth  Avenue  and  Fifteenth 
Street;  cost  about  $25,000. 

Canton,  Ohio. — Plans  completed  by  W. 
C.  Owens  &  Co..  44S  Leader-N«ws  Bldg., 
Cleveland,  for  4-story  reinforced  concrete 
and  terra  cotta  commercial  building  for 
C.  N.  Viakary,  Canton. 

Terre  Haute,  Ind. — Plans  prepared  by 
Archie  H.  Hubbard,  Champaign,  111.,  for 
3-story  steel  and  concrete  Masonic  Tem- 
ple to  be  erected  on  N.  Eighth  and  Eagle 
Streets;  cost  $90,000. 

Detroit,  Mich. — An  8-story  annex  is  to 
be  erected  to  store  building  at  Monroe 
and  Library  Avenues  for  Crowley,  Milner 
&   Co.;   cost  about  $400,000. 

Hoyleton,  III. — A  5-story  brick  building 
Is  to  be  erected  at  Evangelical  Orphan's 
Home;  cost  about  $50,000. 

Dubuque,      Iowa.  —  Plans     prepared     by 

.     Cyrus  D.  McLane.  Rock  Island,  III.,  for  3- 

story,   102  x   113  ft..   Y.   M.   C.   A.   building 

to    be    erected    in    Dubuque;    cost    about 

$100,000. 

St.  Paul,  Minn. — Tentative  plans  for 
.St.  Mary's  Episcopal  Church  have  been 
approved;    cost    $30,000. 

Lyons,  Kan. — Plans  for  2-story  brick 
fireproof  community  building  to  be  pre- 
pared by  Lorentz  Schmidt.  128  N.  Market 
Street,   Wichita;    cost   $35,000. 

Butte,.  Mont. — Contract  soon  to  be  let 
for  erecting  4-story  fireproof  building  for 
Knights  of  Columbus,  according  to  plans 
by   Linke   &    Haire,   Butte. 

Kansas  City,  Mo. — Permit  issued  to 
Rirtenour  Realty  Grocery  Co.  to  erect  a 
9-story  fireproof  steel,  concrete  and  brick 
building  at  .St.  Louis  Ave.  and  Mulberry 
Street:   cost,    $175,000. 

St.  Louis,  Mo. — St.  Charles  Borromeo 
Catholic  Church  recently  destroyed  is  to 
be  rebuilt;  cost  about  $70,000.  J.  G.  Law- 
ler  member  building  committee. 

Seattle,  Wash. — Plans  being  prepared 
by  Somervell  &  Putnam.  White  Bldg..  for 
a  o^tory  and  hjisement  brick  hotel  which 
F.  m.  Welty,  New  York  Blk.,  will  erect; 
cost   $50,000. 

Plans  completed  by  Beeb  &  Gould, 
Denny  Building,  for  four-story  reinforced 


concrete  fireproof  office  building  to  be 
erected  on  Second  Avenue  and  Virginia 
Street  for  the  Puget  Sound  News  Co.; 
cost.  $50,000. 

Isham  B.  Johnson,  3838  Eyanston 
Avenue,  Seattle,  about  to  let  contract  for 
erecting  4-story,  120  x  120  ft.  brick  and 
concrete  apartment  house  on  Summit 
Avenue  and  University  Street  for  Kreil- 
sheimer  Bros.,  Seattle.     Cost,  $100,000. 

Portland,  Ore. — Contract  about  to  be 
let  by  Tourtellotte  &  Hummel.  Rothschild 
Bldg.,  for  constructing  superstructure  of 
First  Methodist  Sunday  School  building 
at  Twelfth  and  Taylor  Streets,  cost  about 
$45,000. 

Salt  Lake  City,  Utah.— Salt  Lake  Se- 
curity &  Trust  Co.,  it  is  reported,  will 
erect  a  17-storv  building  at  Main  and 
First  S.  Streets  to  cost  $1,200,000.  Dr.  E. 
D.  Woodruff,  Chmn.  Bd.  Directors. 

Valdez,  Alaska. — Business  section  of 
Valdez  reported  destroyed  by  fire  July  17. 
Loss  estimated  at  $500,000.  including  loss 
by  the  Valdez  Dock  Co.  and  S.  Blum  & 
Co. 

Toronto,  Ont. — E.  M.  Statler  of  the 
Statler  Hotel  of  Detroit.  Mich.,  reported 
planning  erecting  a  $2,000,000  hotel  in 
this  city. 

BIDS      DESIRED. 

Roanoke,  Va. — Reported  desired  until 
Aug.  1  by  Melrose  Baptist  Church,  for 
erecting  a  95  x  120-tt.  edifice  at  Melrose 
Avenue  and  Twelfth  Street.  Probable 
cost,  $50,000.  N.  T.  Wingfield,  Archt., 
Charlottesville. 

St.  Paul,  Minn. — Bids  being  received  by 
Buechner  &  Orth,  500  Schubert  Bldg.,  for 
erecting  6-story  arcade  building  at  Robert 
and  Seventh  Streets  tor  Adolph  and  Otto 
Bremer;  cost  about  $250,000. 

Topeka,  Kan.— Until  July  25  by  City 
Clerk  for  constructing  concrete  bridge 
over    Shunganunga    Creek. 

Oklahoma  City,  Okla.— Bids  reported 
desired  until  July  31  by  Leonard  H. 
Bailey,  Archt.,  Suite  204  Colcord  Bldg. 
for  erecting  a  theater  on  Robinson  Street. 


PRICES     AND      LETTINGS. 

iflndicates  award  of  contract. 

■*Lenox,  Mass. — Contract  for  erecting 
residence  on  ClifEwood  Street  for  Dr.  H. 
P.  Jacques  awarded  Louis  E.  Stickles, 
Leno.x;  cost,   $25,000. 

*New  Bedford,  Mass. — Contract  for 
erecting  1-story  brick  Whaling  museum 
for  the  Old  Dartmouth  Historical  Society 
awarded  John  Crowe,  78  Bedford  Street, 
Fail  River.  Henry  Vaughn.  Boston, 
Archt. 

■^-Worcester,  Mass. — Contract  for  erect- 
ing store  and  building  at  Main  and  Web- 
ster Streets  awarded  John  J.  Power,  1 
Granite   Street,   at  about  $25,000. 

-Althaea,  N.  V. — Contracts  awarded  as 
follows  for  erecting  automobile  sale  and 
service  building  on  W.  State  Street; 
genei'ai  contract  Fred  Lyon.  Ithaca  Steel 
Work  Seneca  Engineering  Co..  Montour 
Falls;  plumbing,  Jamieson — McKinney 
Co.,    Ithaca;    total   cost,    $40,000. 

*New  York,  N.  Y. — Contract  awarded 
Clark  &  Appelman,  419  E.  Sixteenth 
Street,  for  erecting  Mount  Gilead  Baptist 
Church,  at  39  E.  132d  Street.  Cost  about 
$25,000.  F.  E.  Glasser,  Archt.,  70  Man- 
hattan Street. 

-^Utlca,  N.  Y. — General  contract  for  con- 
struction of  7-story  and  basement  addi- 
tion 168  X  110  ft.  to  Martin's  Hotel 
(William  Martin,  Proprietor)  reported 
awarded  to  Griffith  &  Pierce;  structural 
steel  to  Kellogg  Structural  Steel  Co., 
Buffalo. 

^Lansdowne,  Pa. — Contract  tor  erect- 
ing Presbyterian  Church  awarded  W. 
Beaumont.  Philadelphia,  at  $31,000. 

-A^Marcus  Hook,  Pa. — Contract  awarded 
William  Provost,  Jr.,  Chester,  for  erecting 
weave  shed  and  carpenter  shop  brick, 
reinforced  concrete  and  terra  cotta  for 
Viscose  Company. 

♦Philadelphia,  Pa. — Contract  awarded 
H.  C.  Rea  Co.,  1027  Wood  St.,  for  erecting 
six-story  reinforced  concrete  loft  building 
at  Eleventh  and  Race  Streets.  Ballinger 
&  Perrot,  Archts.,   1211  .Vrch  St. 

^Philadelphia.  Pa. — Contract  reported 
awarded  Turner  Concrete  &  Steel  Co., 
1713  Sansom  Street,  for  erecting  eight- 
story  stone  reinforced  concrete  and  brick 
building  at  Pine  Street  and  Delaware 
Avenue  for  Pennsylvania  Warehousing  & 
Safe   Deposit   Co.;    cost,   $60,000. 

♦Pittsburgh,  Pa.— Walter  S.  Cohen 
awjirded  to  H.  Miller  &  Son.  Center  and 
La  Place  Streets,  contract  for  erecting 
3-story  brick  building  at  Wylie  Avenue 
and  Green  .Street  for  Hebrew  Institute  of 
Pittsburgh,   to  cost  $30,000. 

♦  Pittsburgh,  Pa. — Contract  awarded 
D.  T.  Riffle  for  erecting  six-story  rein- 
forced concrete  warehouse  on  Penn  Ave- 
nue  for  George   S.    Daugherty   Co. 

♦  Pittsburgh,  Pa. — Contract  for  erecting 
2'^-story  fireproof  addition  to  St.  Joseph 
R.  C.  Orphan  Asylum  awarded  Golden  & 
Crick,  3512  Fifth  Avenue,  at  $.55,000. 


♦Sharon,  Pa. — Contract  for  erecting 
2-story  office  building  for  Petroleum  Iron 
Wks.  Co.  awarded  William  Mclntyre  Co., 
Sharon.     Cost  about  $30,000. 

♦Alliance,  Ohio. — Contract  for  erecting 
Masonic  Temple  on  Linden  Avenue  and 
Columbia  Street  awarded  F.  C.  Kroemer, 
Dayton;  cost,  $65,000. 

♦Marlon,  Ohio. — Contract  for  erecting 
Odd  Fellows  Temple  awarded  John  Bal- 
dauf  and  Leffler  &  Bland,  Marlon,  at  about 

$40,000. 

♦  Franklin,  Ind. — Contracts  for  con- 
structing State  Masonic  Home  awarded 
to  State  Constr.  Co.,  Indianapolis,  at 
$140,779.  and  for  heating  and  plumbing  to 
Woolen  &  Gallon,  Indianapolis,  at  $41,500, 
and  electrical  work  to  Hatfield  Electrical 
Co.,  Indianapolis,  at  $11,704. 

♦Chicago,  III. — Reported  contract  for 
erecting  Field  Museum  of  Natural  His- 
tory awaided  Thompson-Starrett   Co. 

♦  Kewanee,  III. — Contract  awarded  to 
Jos.  Nelson  &  Sons,  Chicago,  for  erecting 
the  new  C,  B.  &  Q.  passenger  depot  and 
rearranging  freight  offices  here,  at  $80,000. 

♦Sesser,  III. — Contract  awarded  by 
Thomas  Ogilvie,  Secy.  U.  M.  W.  of  A., 
No.  1237,  for  erecting  2-storv  lodge  build- 
ing, to  G.  Harman  Contr.  Co.,  Chemical 
Building,  St.  Louis.  Mo.,  at  $22,310.  R.  Z. 
Gill,  Archt.,  Murphysboro. 

Superior,  Wis. — Lowest  bid  opened  July 
12  for  erecting  St.  Joseph's  Orphange  for 
Catholic  Diocese  of  Superior  submitted  by 
W.  F.  Hoy,  Minneapolis,  Minn.,  at  $103,- 
000.  Emil  Ulrlch,  705  Euclid  Building, 
Cleveland,  Ohio,  and  John  Bach,  Newton 
Building,   Superior,  Asso.  Archts. 

♦  Imogene,  Iowa. — Contract  for  erecting 
Roman  Catholic  Church  awarded  G.  W. 
Sprague  &  Son,  Omaha.  Neb.,  at  $45,000. 

♦St.  Paul,  Minn. — Contract  awarded  H. 
M.  Sebu,  2042  Dayton  Avenue,  at  about 
$51,000  for  alterations  and  repairs  to  Wil- 
lard  Hotel,  Tenth  and  St.  Peter  Streets. 
J.  P.  Cedarberg,  Jr..  Archt.,  Endicott 
Building. 

♦  Emporia,  Kan.  —  Contract  awarded 
July  12  for  erecting  3-story  addition  and 
remodeling  present  brick  and  stone  Ma- 
sonic Temple  to  A.  W.  Davis,  Emporia. 
.Architect.  C.  W.  Squires,  Emporia. 

Pine  Bluff,  Ark. — Lowest  bid  received 
for  erecting  3-story  Masonic  Temple  was 
from  E.  C.  Royce,  Pine  BlufC;  cost  about 
$35,000. 

♦  Beaumont,  Tex. — Contract  for  im- 
provements and  additions  to  Santa  F6 
station  awarded  Gross  Constr.  Co.  of 
Galveston,    at   $55,000. 

♦Ocean  Park,  Wash. — Contract  award- 
ed to  Martin  &  Dugan.  Northern  Bank 
Bldg.,  Seattle,  for  erection  of  reinforced 
concrete  and  steel  moving  picture  theater 
and  dancing  pavilion  at  about  $60,000. 

♦Seattle,  Wash. — Contract  awarded  to 
Metropolitan  Bldg.  Co.,  White  Building, 
for  construction  of  120  x  240  ft.  reinforced 
concrete  and  steel,  ice  arena  on  Fifth 
A*enue,  between  University  and  Seneca 
Streets,  to  Grant,  Smith  &  Co..  Henry 
Building.  Structure  will  be  built  for 
Patrick  &  Patrick,  Lessees,  of  Victoria 
and  Vancouver,  B.  C. :  cost  about  $70,000. 

♦Contract  awarded  by  R.  Hamilton 
Rowe,  Archt..  Green  Bldg.,  for  a  4-story, 
reinforced  concrete  apartment  and  hotel, 
to  be  erected  on  First  Hill  to  Martin  & 
Dugan,  Northern  Bank  Bldg.,  at  $80,000. 
Quaker  Investment  Co.,  Green  Bldg., 
owners. 

♦Victoria,  B.  C. — Contract  awarded 
Luney  Bros.,  Victoria,  for  erecting  2-story 
and  basement  store  and  office  building, 
brick  and  mill  construction,  on  Broad  and 
View  Streets,  to  cost  about  $75,000. 
Percy  Fox,  Archt.,  Victoria. 


Lesterville,  N.  Y. — Gould  Paper  Co., 
Lyons,  Intends  rebuilding  Paper  Mill  B. 
recently  destroyed  by  fire. 

New  Hartford,  N.  Y.— H.  L.  Meader, 
178  Fifth  Avenue,  New  York,  com- 
pleted plans  for  two  manufacturing 
buildings,  one  194  x  58  ft.,  the  other 
101  X  143  ft..  3  stories  and  basement,  to  be 
erected  for  the  Sauquolt  Paper  Co.;  cost 
$100,000. 

Waikill,  N.  Y.— James  B.  Crowell  & 
Son,  manufacturers  of  brick  molds,  bar- 
rows, etc.,  has  completed  plans  for  re- 
building the  plant  destroyed  by  fire. 

Birmingham,  Ala. — Woodward  Iron  Co. 
will  erect  a  benzol  plant  in  Woodward  to 
cost  $100,000.     A.  H.  Woodward,  Pres. 

Cambridge,  Ohlo.^<;ambridge  works  of 
the  Interstate  Iron  &  Steel  Co.,  of  Chi- 
cago, 111.,  a  bar  mill,  was  seriously  dam- 
aged by  fire  July  18. 

Lindsay,  Ont. — Plant  of  Horn  Bros. 
Woolen  Co.  destroyed  by  fire  is  to  be 
rebuilt. 

BIDS      DESIRED. 

Hagerstown,  Md. — By  Peuckert  &  Wun- 
der,  Archts.  and  Engrs.,  310  Chestnut 
Street.  Fliiladelphla.  Pa.,  for  erecting 
2-story.  100  X  200  ft.,  brick,  steel  and  con- 
crete factory  for  Pangborn  Corporation. 

PRICES    AND    LETTINGS. 
itindicates  award  of  contract. 

♦  Buffalo,  N.  Y. — General  contract 
awarded  to  Eastern  Concrete  Steel  Co., 
Morgan  Bldg.,  for  erection  of  reinforced 
concrete  mill  and  elevator  34  x  128  ft.,  160 
ft.  high  at  New  York  Central  R.  K.  and 
Toisul  Road  for  Clover  leaf  milling;  cost, 
$100,000. 

♦Contract  awarded  by  Danaby  Pack- 
ing Co.,  to  the  Lackawanna  l^ridge  (jo., 
Buffalo,  for  cooler  building  to  be  erected 
at  its  plant  Metcalfe  Street  and  .N'ew  York 
Central  R.    R..   at   $25,000. 

♦  Poughkeepsle,  N.  Y. — Contract  re- 
ported awarded  to  Kingston  &  Campbell 
for  erection  of  a  cough  drop  factory. 
191  X  141  ft.,  3-story  brick  and  steel  for 
Smith  Bros.,  at  $75,000;  steel  work  to 
Mitchell   &   Co.,    Poughkeepsle. 

♦  Utica,  N.  Y.— Contract  awarded  by 
Bossert  Mfg.  Co..  to  Griffith  &  Pierce  for 
erection  of  nickel  plating  and  polishing 
building,  34  x  90  ft.,  2-story  and  base- 
ment. 

♦West  Point,  Ga. — Contract  for  erecting 
mill  between  West  Point  Mfg.  Co.'s  mill 
and  Riverdale  Cotton  Mills  awarded  by 
George  H.  Lanier  to  Gallivan  Building 
Co.,  Greenville,  S.  C;  building  is  to  be 
3  stories,  428  x  132  ft.,  with  a  weave  shed 
in  basement. 

♦  New  Westminster,  B.  C-. — Contract  re- 
ported awarded  by  Brackman-Ker  Mill- 
ing Co..  for  erection  of  superstructure 
for  a  flour  mill  and  grain  elevator  to  F. 
T.  Sherborne,  of  Vancouver  and  Vic- 
toria, B.  C.  Flour  mill  will  be  a  3-story 
structure,  and  elevator  will  contain  sixteen 
bins  with  a  capacity  of  50,000  bushels. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK 

Worcester,  Mass.  —  Preliminary  plans 
being  prepared  by  Lockwood,  Green  & 
Co.,  Boston,  for  annex  to  plant  of  Heald 
Machine  Co.,  New  Bond  Street,  Green- 
dale,  to  provide  a  building  120  x  200  ft. 

Pawtucket,  R.  I. — Two  stories  200  x  63 
ft.  is  to  be  erected  to  plant  of  Jeckes 
Spinning  Co.;  cost.  $35,000. 

Albany,  N.  Y. — Contract  about  to  be  let 
by  Peter  J.  Callan.  13  N.  Pearl  Street, 
for  erection  of  4-story  and  basement 
factory  35  x  70  ft.  brick  and  steel  from 
f)lans  of  D.  Stuart  Douglass,  100  State 
Street;  estimated  cost.  $30,000. 

Buffalo,  N.  Y.— Pillsbury  Flour  Mills 
Co.,  Minneapolis,  Minn.,  has  purchased 
site  on  Buffalo  River  with  trackage  facili- 
ties from'  Pennsylvania  R.  R.  and  the 
Buffalo  Creek  Terminal  R.  R..  upon  which 
it  will  build  a  large  branch  plant  includ- 
ing   elevators,    flour    mills,    etc. 

Archer-Daniels  Linseed  Co.,  Minne- 
apolis, Minn.,  has  purchased  a  site  of  4 
acres  on  Buffalo  River  having  Pennsyl- 
vania and  Buffalo  Creek  Terminal  R.  R. 
track  facilities,  and  will  build  a  large 
elevator  and  crusher  plant. 


MISCELLANEOUS 


D 


PROPOSED     WORK 

Subway  Bonds — UtIca,  N.  Y. — Bonds  for 
$53,000  for  constructing  electric  subways 
in  various  streets  for  use  of  lire  and 
police  wires  and  other  wires  as  may  be 
placed  therein,  enlarging  service  boxes  in 
Genesee  Street  subway  and  draining  ex- 
isting subways,  will  be  sold  Julv  28  by 
A.  M.  Burke,  City  Comptroller. 

Causeway — Fairmont,  W.  Va. — .Albert  J. 
Kern,  City  Clk.,  writes  the  proposed  300 
ft.  causeway  across  Coal  Run  ravine  to 
connect  Main  Street  and  Fairmont  Ave- 
nue will  be  constructed  by  a  private  com- 
pany in  which  John  R.  Bennett  and  C.  D. 
Robinson  are  interested;  cost  about  $500,- 
000. 

Subway — Flint,  Mich. — Bids  will  prob- 
ably soon  be  called  for  by  City  Council 
for  subway  under  tracks  of  Pere  Mar- 
quette Ry.  Co.,  to  cost  about  $50,000.  W. 
R.   Drury,  Asst.  City  Engr. 

BIDS     DESIRED. 

Coat  Handling  Equipment — Springfieldi 
Mass. — Until  Aug.  6  by  Commanding 
Officer,  Springfield  .\rmory.  for  construct- 
ing a  cold  storage  and  coal-handling 
equipment,  consisting  of  six  bins  of  1000 
tons  capacity,  of  reinforced  steel,  one 
rail-track  hopper  with  reciprocating 
feeder  and  coal  crusher,  the  equipment 
to  be  capable  of  transferring  from  cars 
to  bins  thirty  tons  per  hour.  For  further 
Information   refer   to  Proposal  No.   2. 

Lumber — Philadelphia,  Pa.— Until  July 
28,  by  Lieut.-Col.  Cyrus  S.  Radford,  Asst. 
Q.  M.,  U.  S.  A.,  for  furnishing  Marine 
Corps  with  520M.  ft.  white  pine  and 
spruce. 

Air   Compressors,    Etc. — Pittsburgh,    Pa. 

— Until  Aug.  21  l)y  U.  S.  Engineer,  for  air 
compressors,  gas  engine,  turbine,  electflc 
light  plant,  etc..  at  Lock  6,  ilonongahela 
iiiver,   advertised   in   Engineering  Record. 
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Ctovatora  —  Cincinnati,  Ohio.  —  I'ntll 
Aas-  S  by  Bd.  Tnt«..  Pub.  Lrfbrmry.  School 
DtBL  ot  CUMtaaaU  <C.  U  i}tanl«y.  Clk.l. 
Ittr  liMflWaK  dacuic  ainalon  In  I^lbUc 
Ukimnr  baOiliW  09  Via*  StreM. 

Track  PtoUimii  CWu»m,  IIL— I'nUI 
Jatr  M  br  Hartwr  and  Subway  Comn. 
(K.  C  Shaaklaad.  duna.),  tor  construct- 
iac  track  pkUtDnna  atone  fr»l«bt  and 
Mwinrnr  buikUaca  oa  Piar  No.  X.  Har- 
bar  OtaL   Na  1. 

gla»afr-  CaNaaten.    T*a.^Untll    July 
tt  by  Bd.  Ctt)   Comra.  for  (umlshtnc  and 
anew  cleyator  In  Municipal 


Waah. — Reported  de- 
alTMl  uatU  Auc.  4  by  i'ort  of  8«attl« 
Comn..  Cenlnl  Bulldinc  iC.  B.  Remabanc. 

Sac)'.).     (or    furnii't'-'i'':    ->i><1    InatalUnK    2 
ilaillli      rrrlCht  In    new    fruli 

alotaB*    wxr«hO'  -  '     Harbor    Im- 


aiructural  Stael.  Elavatora.  Steal  Plpa, 
etc  Panama. — At  oOtce  of  MaJ.  F.  C 
aamm.  Conm  BoiTa..  U.  S.  A.,  UenL  Pur- 
-•---^-"r  Orfcar.  Panama  Canal.  Waahtnc- 
«M,  n.  C  for  work  aa  foUowa: 

i^atfl  July  M  Ctr.  »&2.  atructural  atael 
f-r— J">  tor  Manp  and  rompreaaor  houae 
aad  pftte  (Irdara  for  support  of  crane 
ran  rur  dry  dock  No.   1. 

CntU  Auc.  1.  CIr.  »»1.  at««l.  w.  I.  and 
atael  pipe.  Iron  aad   aleel  chain,   etc. 

UntU  Ai«.  C  Or.  »i4.  electr|.«lly  oper- 
ated iiaaaniwr  alevator  and  dumb  waiter 
aad  liaad-«|Mfatad  fr«l«bt  elevator,  steel 
eabtak  eotd  raOad  steel,  etc. 

PRICES     AND     LETTINOS. 
A/ad<eaf«s  aicard  of  contract. 

Tuiiaal  PHIaburgh.  Pa.— KoUowIn*  are 
total  of  btda  openrS  July  i:  by  Hyatt  M. 
Ctlbha;  Oo.  Ooapt.,  for  constructinic  4875 
Ha.  n.  tunnel  ami  approaches  known  as 
County  Hisbway  Tunnel  No.  1 — (a)  com- 
plete tunnel  brick  llninc.  ib>  tunnel  con- 
crete block,  <c)  tunnel  monolithic  block. 
(A.  D.  Neeld.  County  Consulting  Knsr . 
JJT  Kourt  Avenue.)  (Bids  were  received 
on  I  I  liiaaii  ol  conatniction):  Booth  & 
Ftlaa.  Ltd..  1>4:  Forbca  Street.  Pitta- 
bar^.  Pa.,  (a)  tl.M6.«0*.  <b)  tl.n8.S12.S0. 
(c)  Tl.14S.CXS.  <d)  KOl.JSJ.SO:  RInehart  * 
Dennis  Co..  Inc..  Charloittvllle,  Va..  (a) 
tl,M0.12S.  <t»  SI.I0(.»0O.  (c)  »l.:!3,c:5.  (d) 
fUt.Stl;  II.  8.  Kerbaugh.  Inc..  S  Church 
Street.  New  York  City.  <a)  tl.«4!i.3I2.5«, 
<b)  tl.04.SS«,  ic>  tl.4J».343.T5.  «d)  tl88.- 
tm.i»;  Jobs  B.  Carter  Co..  .N'ew  York  City, 

<•)  n,nMK.  <bi  n.\:o.Ki.  ic)  ti.530.750. 

<«>  fUS^;  Arthur  McMullen  Co..  14> 
fivadway.  New  Tork  City,  (a)  tl.7M.2S0. 
(bl  »l.m,ISS.  <c)  tl.SS2.200.  (d)  $900,SM; 
T.  A.  OiOeaple  Co..  Weatlnshouae  Build- 
ins.  PIttabarwh.  (a)  tI.78>.lU.  (b>  tl.7tl.- 
iSl  (c>  tl.tM.S«0.  <d)  tl>4.*7«:  (Bennett 
A  Talbot.  Greeoaburk.  Pa.,  (a)  t2.032.- 
m.t4L  (b)   tS.»4T.40LS«,   (c)  t2.047.SO0.   (d) 


ACoBtract  awarded  on  above  tunnel  to 
Sootb  A  Fllnn.  Ltd..  with  monolithic  con- 
crete ItnlnK- 

Mu>a«y — Kanaas  City,  Mo.— Contract 
awarded  by  Co.  Ctemra.  to  K.  Cloyer  of 
Ifanaas  City  for  conatructins  approach  of 
subway  at  aeparation  of  icradea  on  Blue 
Avenue  and  lliaaoari  t^clflc  Railroad 
tracks,  about  2H  mllas  east  of  corporate 
UwiU  of  city,  at  t2*.M8.  Work  Includes 
njim  ■  em.  yd.  aartb  axcav..  ».0M  yds. 
vaartHML  IS-cu.  yd.  rdnforead  ooooret* 
ratalniBS  wall.  (ISO  ao.  yds.  aaphaltie 
— radaia.  ate.  Allen  C.  Soutbem,  Ca 
llanafui  aad  Hlcbway  Enir. 


Proposals 

For  Propoaala  Advertised,   aaa   P; 
4S.  4*,   SO   and   51. 


WATERWORKS. 


See  Enc. 
Raeord. 


Joly  M. 

July  2«. 

July  n. 
July  >T. 

Jnty  27. 
ttri»». 

Jair  M. 

Joiy  2*. 
July  ». 

July  !•; 

Jair  30. 
intr  29. 

July  2L 

Auk.    2. 


naatirrotr.       atc^.       Sloaa 

PUIiL  8.  D July  10 

AdT.  July  10. 

Inuka.    Etc..    Kaooaba. 

WlB.   July  17 

Adv.  July  17.  24. 
Pumpinc   Station.    Wood- 
burr.    S.   J July  17 

Pump.    Equip.,    Rockford. 

IB.    July  17 

Adv.  July  17. 
System.    Mllllsan.    Neb...  July  24 
water     Wkk.     Improv., 

Lake   Field,   Minn   July  10 

Vatv»s.    BalUnior>^.    Md...  July  17 

Adt.  July  17. 
Improv..  Montlcdlo.  III. . .  July  24 
R  X  t  c  n  aiOD.     EOswortb. 

WU : July  24 

Walerworka,    Pataros, 

Wash July  17 

Adv.   Joly  17. 

Rxtenaions.  Oicden.  loara.  July  24 
Pumpinr   Station.    Phila- 
delphia. Pa Joly  24 

Improvementa.      WeDlns- 

ton    ''■»>i'>  Joly  17 

r>an  >    10.   Hart- 

for:  Jtily  10 

Artv.  ....^  .  ,.  17. 


Btda 
Cloaai 

Auc.  2. 
AUC.    S. 

Aur  s. 

Aug.  S. 
Aus.  S. 
Auc-    S. 

Auc.  10. 

Auc  10. 

Auc.  10. 

Auc.  12. 
Auc.  14. 

Auc.  1*. 

Auc-  17. 


SeeE^nc. 
Record. 


Pipe   and    Castincs,    Wa- 

tertown,   S.   D July  24 

Adv.  July  24. 
Pipea.    Valvea,    Etc..    Ot- 

lawa.  Out July  24 

Adv.  July  24. 
Water     Wka.     Improv., 

Cambridge.  Ohio    July  17 

Adv.  July   17.  24. 
Water  Works.  Keota,  la.  July  24 

Tank.  Kingsley.  la July  24 

Pipe      Line  ,    Lockport. 

NY     July  24 

Adv.  July  24. 
System.  Warrenton,  N.  C.  July  17 

Adv.  July  17.  24. 
Pipe,     etc.,     Washington, 

D.   C July  24 

Contr.    1«5.    Roring,    Etc.. 

New   York.    N.   Y July  24 

Water  Works,  Ord.   Neb.  July  24 
Water  Works,   FromberK. 

Mont July  24 

System.  WntervUet.  N.  Y.  July  17 

Adv.  July  17.  24. 
Pipe.    Intake,   etc.,   Beau- 
mont. Tex July  24 


8EWERAGE     AND     SEWAGE 
DISPOSAL. 

July  20.  Maywood.   N.  J July     3 

Adv.  July  3.   10. 
July  2«.  Ocean  City,  Md July  10 

Adv.  July  10.  17.  _ 

July  27.  aoverdale,    Ala July  DO 

July  27.  Cincinnati.  Ohio  July  17 

July  27.  Toledo.  Ohio  July  24 

July  28.  Cuyahoga    Falls,   Ohio July  10 

July  28.  Chevolt,    Ohio    July  17 

July  28.  Boston.   Mass July  24 

July  29.  Newark.    N.    J July  17 

July  2S.  Long  Island  City.  N.  Y..  July  24 

Julv  30.  Cincinnati.  Ohio July  24 

July  30.  Phlladeli>hla.   Pa July  24 

Aug.     1.  I>ayton.  i  ihlo   July  21 

Aug.    2.  Philiifleliihia,  Pa July  24 

.^ug.    2.  Beaver    l>am.    Wis ; . .  July  24 

Aug.    3.  Paducah.    Ky July     3 

Adv.  July  3.   10. 

Aug.    3.   Bridgeport,    Neb July  24 

Aug.    3.  Columbus.    Ohio    luly  24 

Aug.    3.  Glen'oe,    111 July  24 

Aug.    3.  Toledo.    Ohio    July  24 

Aug.    3.  Wallingford.   Conn July  24 

Adv.  July  24. 

Aug.    4.  Philadelphia,  Pa July  24 

Aug.    4.  Syracuse.    N.    Y .luly  24 

Adv.  July  24. 
Aug.    4.  Pittsfleld.    Mass July  2,4 

Adv.  July  24. 

Aug.    4.  Salt   Ijike  City.   Utah July  24 

Aug.  10.  Warrenton,    .N.   C luly  17 

Adv.  July  17,  24. 
Aug.  18.  Lebanon,    Pa July  24 

Adv.  July  24. 
Aug.  23.  Pallas.  Tex.^ July  24 

Adv.  July  24, 
Aug.  31.  Newarjc.    N.  .1 July  10 

Adv.  July  17.  24. 


July  27. 
July  27. 
July  28. 
July  28. 
July  2». 
July  2S. 
July  30. 
July  30. 
July  31. 
July  31. 
July  31. 

Aug.  2. 
Aug.    2. 

Aug.  2. 
Aug.    2. 

Aug.  2. 
Auc.    2. 

Auc.  2. 

Aug.  2. 

Aug.  3. 

Aug.  3. 

Aug.  3. 

Aug.  t. 

Aug.  3. 


Aug. 
Aug. 
Aug. 
Aug 
Aug. 
Aug. 
Aug. 


AogiZt; 


BRIDGES. 

Coshocton,   U July  17 

Portland,  Ore July  24 

MansReld,    Ohio    July  10 

I>ouisiana,   Mo July  24 

Houtzdale,    Pa July  17 

Cleveland.   Ohio  - July  24 

Pittsburgh,  Pa.   July  24 

Bowling    Oreen,    Va July  24 

Wichita.  Kan July  24 

Kansas  City,  Mo July  24 

Minetto.   N.   Y July  17 

Adv.  July  17,  24. 

Loa  Angeles,  Cal July  17 

Glenolden,    Pa.    July  17 

Adv.  July  17. 

Pteris,  111 July  24 

Montpelier,   Vt July  17 

Adv.  July  17,  24. 

Sardls.    Miss July  24 

Philadelphia.    Pa July  24 

Adv.  July  24. 

Ban   Jos«,   C^l July  24 

Santa  Clara.  C^L  July  24 

Lake  Charles,    La July  24 

Canton,   8.   D July  24 

Crawfordsville.  Ind.    July  24 

Frankfort,   Ind July  24 

OtUwa.  Ont July  24 

Adv.  July  24. 

Waukon,    Iowa    July  24 

South   Amboy.   N.   J July  10 

Crown    Point.    Ind July  24 

Toledo.   Ohio    July  24 

Clearwater,    Fla.    July  17 

Bridgeport.   Conn July  24 

Washington    July  24 

Hajmardsville.  Tenn July  24 

Adv.  July  24. 


PAVING      AND      ROADS. 

July  2«.  Albany,    N.    Y July  10 

Adv.  July  10  to  24. 
July  20.  Burlington.    N.   J July  10 

Adv.  July  10. 
July  2«.  Mount  Jewett,  Pa July  17 

Adv.  July  17.  24. 

July  27.  New  Orleans.  La July    3 

July  27.  Seattle.    Wash July  10 

July  27.  Janesvllle,    Wis July  10 

Joly  27.  Oreen  Bay,  Wis July  17 

July  27.  Spencer,    Iowa    .7uly  17 

July  27.  Meriden.  Conn July  17 

Adv.  July  17. 

.Jul)    27.  Maaaachusetta    July  24 

.Tilly  27.  Toledo.    Ohio    ; July  24 

July  27.  South  Dixon,  ni July  24 

July  27.  Oar)-.   Ind July  2t 

July  27.   KansaK  City,  Mo July  24 

July  28.  Cuyahoga   Flails.  Oblo July  10 

July  28.  Brooklyn,  N.  T July  24 

July  28.  Illinr/is    July  24 

July  2*.  Trenton,   N.   J July  21 


Bids 
Close. 
July  28. 
July  28. 
July  29. 

July  29. 
July  29. 
July  29 
July  29. 
July  29. 
Aug.  2. 
Aug.  2. 
Aug.  2. 
Aug.  2. 
Aug.  2. 
Aug.  2. 
Aug.  2. 
Aug.  2. 
Aug.  2. 
Aug.    3. 

Aug.  3. 
Aug.    3. 


Aug.  3 
Aug.  3 
Aug.  3 
.\ug. 
.•Vug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
.\ug. 
Aug.  5 
Aug.  6. 
Aug.  6 
Aug.  7. 
Aug.  7 
Aug.    9 


Aug.  9. 
Aug.  9. 
Aug.  9. 
Aug.  10. 
Aug.  10. 

Aug.  14. 
Aug.  16. 
Aug.  17. 
Aug.  18. 
Aug.  18. 
Aug.  30. 


See  Eng. 
Record. 

Hoboken.   N.   J -'"l^'  ?1 

Mount   Ayr,    Iowa ^"1^  ?i 

Norfolk.    Va July  17 

Adv.  July  17,  24.  .   ,     ,„ 

McKlnney,    Tex July  17 

Lima.   O Ju  y  H 

Jersey   City,   N.   J July  24 

Ashtabula,   Ohio    July  24 

Norfolk,    Va July  24 

Fort    Scott.    Kan July     3 

Issaquah,   Wash July  17 

Seattle,  Wash July  17 

Klssimmee,    Fla Tuly  24 

Broad  Oaks,  W.  Va July  24 

Silver  City,    N.    M July  24 

Lebanon.   Ohio    luly  24 

College   View,    Neb July  24 

Indiana     July  24 

Road    Roller,    West   Palm 

Beach,    Fla Tuly  17 

New    Orleans,    La July  17 

Albany,    N.    Y July  17 

Adv.  July  17,  24. 

Laurel.   Mont July  24 

Bloomflcld,    N.    J July  24 

Walla  Walla,   Wash July  24 

Wlnamac.    Ind July  24 

Huntington.    W.    Va July  24 

Indiana     July  24 

Butte,   Mont July  10 

Grants  Pass.   Ore luly  24 

Indianapolis,    Ind July  24 

Philadelphia,   Pa July  24 

nefiance,   Ohio July  24 

Bozeman.    Mont July  24 

Mount  Gllead.   Ohio July  17 

RussellviUe.  Ark July  17 

Butte,   Mont July  10 

Racine,   Wis July  24 

Keyport,   N.  J July  24 

Adv.  Julv  24. 

Bryan,  Ohio    July  2  i 

Washington    .Tuly  24 

.Seattle,    Wash July  24 

New    Orleans.    La July  17 

Washington.  D.  C July  17 

Adv.  July  17. 

Lincoln,  Neb July  24 

Bowling  Green,   Ohio July  24 

Memphis.    Tenn July  17 

Belding.    Mich July  17 

South  Bend.  Ind July  24 

Denver,    Col July  24 


HYDRAULIC     CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Julv  27.  Drain.  Coiislantine,  Mich.  July  24 
July  28.  Cylinder      Gates,      Wash- 
ington.   D.    C July  17 

July  28.  T3redglng,  Boston,  Mass..  July  24 
July  30.  Irrigation     Work,     Great 

Falls.  Mont July    3 

July  30.  Dredging,     Port    Chester, 

N.  Y July     3 

Adv.  July  3  to  24. 
July  30.  Breakwater.     Conneaut, 

Ohio  July    3 

Adv.   July  3   to  24. 
July  30.  Breakwater,    Lorain,  Ohio  July  17 

Adv.  July  17. 

July  30.  Ditch,    WIndon.    Minn July  24 

July  31.  Dredging,    1  rarl    Harbor, 

Hawaii    Jun.  19 

July  31.  Dam    and    Shore    Protec- 
tion. Rock  Island,  111 July  10 

Adv.   July  10  to  24. 

July  31.  Levee,    Caldwell,    Tex July  10 

July  31.  D  1  t  c  h.    North    Yakima, 

Wash July  17 

July  31.  Drains,      North     Yakima, 

Wash July  17 

Aug.    2.  Dredging.    New    York, 

Adv.    July   10  to  24. 

Adv.  July  10,  17. 
Aug.    2.  Levee,    Cummins,    Ark...  July  24 

Aug.    2.  Canal,    Parish.    Fla July  24 

Aug.    3.  Breakwater,   Chicago,  III.  July  10 

Adv.   July   10,   24. 
Aug.    4.  Dredging,    Norfolk.    Va...  July  10 

Adv.  July  10  to  24. 
Aug.    4.  Pumping    Plant,    Etc., 

Qulncy,  111 July  24 

Aug.    5.  Ditch,    Richmond,    Ind...  July  24 
Aug.    5.  Jetty  Work,   Wilmington, 

Del July  24 

Adv.  July  24. 
Aug.    9.  Pier,    Philadelphia,    Pa...  July  10 

Adv.  July  10,  17. 
Aug.    9.  Dredging,        Philadelphia, 

Pa-    •• July  10 

Adv.  July  10,  24. 
Aug.    9.  Drainage,     Mont«     Vista. 

Col July  24 

Aug.  10.  Riprap   Work,    New  Lon- 
don,  Conn July  24 

Adv.  July  24. 
Aug.  12.  Irrigation.    Saco,    Mont. ..  July  24 
Aug.  13.  Irrigation    Work,    Saco, 

Mont July  17 

Adv.  July  17. 
Aug.  14.  D  r  e  d  g  Ing,     Bremerton, 

,      Wash July  10 

Aug.  IB.  Dredge    Work,     Rosseau, 

Minn Jun    28 

Aug.  16.  Dredging.    Portland,    Me.  July  17 

Adv.  July  17,  24. 
Aug.  17.  Dredging.    Chicago,    III...  July  24 

Adv.  July  24. 
'^"^•  II-  i;«vee,   Greenville,    Miss..  July  24 
Aug.  18.  Reclamation     Work       St. 

—      Ignatius,    .\font.    ..'. July  24 

Aug,  20.  Steel     I.ock    Gates,     etc  , 

PIttHl.iirKh.    Pa July  24 

Adv.  July  24. 
Aug.  24.  Dredger,    Adelaide,    Aus- 

♦ralin jun    19 

2fS-  }l  E''^'"S«*- ,  Palmetto.    Fla'.  July  24 
Sep.  18.  Pier.  Pearl  City,  T.  H....  July  10 


PUBLIC    BUILDINGS    AND 
SCHOOLS. 


July  27.  Weston,    W.    Va 
■    Adv.  July  3. 


July    3 


Bids 
Close. 
July  27. 
July  27. 

July  27. 
July  27. 

July  27. 
July  27. 
J\ily  27. 
July  28. 
July  28. 
July  28. 
July  28. 
July  29. 
July  29. 
July  29. 
July  29. 
July  29. 
July  29. 
July  30. 
July  30. 
July  30. 
July  .10. 
July  30. 
Julv  30. 
July  31. 
.luly  31. 
July  31. 
July  31. 
July  31. 
July  31. 
July  31. 
Aug.  1. 
Aug.  1. 
Aug.  2. 
Aug.    2. 

Aug.  2. 
Aug.  2., 
Aug.    2. 

2. 

2. 
2. 


Aug. 
Aug. 
Aug. 


Aug.  3. 
Aug.  3. 
Aug.  3. 
Aug.  4. 
.■Vug.  4. 
Aug.  5. 
Aug.  6. 
Aug.  9. 
Aug.  9. 
Aug.  11. 
Aug.  12. 
Aug.  12. 
Aug.  13. 
Aug.  13. 
Aug.  14. 
Aug.  14. 
Aug.  15. 
Aug.  15. 
Aug.  16. 

Aug.  16. 

Aug.  19. 
Aug.  20. 
Aug.  24. 
Sep.     1. 

Sep.  30. 


See  Eng. 

Record. 

New  Bloomington,  Ohio..  July    3 

Albany,    N.    Y July    3 

Adv.  July  3,  10. 

Boston,   Mass July  10 

Peekskill.    N.    Y July  17 

Adv.  July  17,  24. 

Beverly,    Mass July  17 

New  Bloomington,  Ohio..  July  17 

Clifton,    N.    J July  24 

Hayti,    S.    D July  10 

Richmond,    Mo July  17 

Little  Falls.   N.   Y !  Julv  24 

Chicago,    111 luly  24 

Quitman,    Ga Juii.  26 

Oradell,   N.   J July  17 

Boston,    Mass luly  24 

Chicago,    111 luly  24 

New  Madrid,   Mo luly  21 

Watertown,    N.    Y luly  24 

Albion,    Mich lun.  26 

Cincinnati,    Ohio    July  10 

Kenosha,    Wis July  10 

Caldwell,  N.  J July  24 

Cedarville,   Ohio July  24 

St.    Louis,    Mo July  24 

Guantanamo,  Cuba   July     3 

Muncie,    Ind July     3 

Stevens    Point,    Wis July  10 

Millfleld,    Ohio    July  17 

Oil  City,    i'a July  24 

Philadelphia,   Pa July  24 

Monmouth,  Ore luly  24 

Seattle,     Wash Jun.     6 

Akron,    Ohio    luly  24 

Fort  Atkinson,   Wis luly     3 

Washington,     D.     C July     3 

Adv.  July  3,  10. 

Kent,   Ohio    July  17 

Pisgah,   Iowa   July  1" 

Hammond.    Ind July  IT 

Adv.    July    17,    24. 

Dayton,    Ind. July  24 

Hartford    City,    Ind July  24 

Paterson,    N.    J July  24 

Adv.  July  24. 

Howard,   Kan July  24 

Sanford,    Ind July  24 

Dcdham,    Mass July  24 

Allentown,    Fa July  24 

Portchester,    N.    Y July  24 

Kansas   City,    Mo July  24 

Cleveland    Heights,    Ohio.  July  17 

Lansford,    Pa July  17 

St.    Augustine,    Fla July  24 

Wellsburg,    W.    Va July  10 

North   Attleboro,    Mass...  July  10 

.Somers,    Iowa    July  24 

Gardiner,    Me July  10 

Haifa,    Iowa    luly  24 

Warnock,   Ohio   luly  -4 

West  Alexandria,   Ohio...  July  24 

Schuyler,    Neb July  17 

Schuyler,    Neb July  24 

Baltimore,   Md Jun.  26 

Adv.  Jun.  26  to  .luly  3. 
Westmont,         Johnstown. 

Pa luly  24 

Blackwell,    Okla July  17 

Ypsilailti,   Mich luly  24 

Grand    Junction,    Col Tuly  24 

Wisner,   Neb July  10 

Washington.  D.   C July  24 

Adv.  July  24. 


PRIVATE     BUILDINGS. 

July  27.  The   Dalles,   Ore July  24 

July  31.  Oklahoma  City,   Okla July  24 

Aug.    1.  Roanoke.   Va July  24 


MISCELLANEOUS. 

Manganese      Rails,      New 

Yori<,  N.  Y July  17 

Skylights,    Albany,   N.   Y.  July  17 

Adv.  July  17.  24. 
El.    Ry..    Section    3,    New 

York,  N.   Y July  17 

(2  prop.)  Adv.  July  17.  24. 
Garbage,      Asbury      Park, 

N.    J July  24 

Section    2.    El.    Ry.,    New 

York,  N.  Y July  17 

Adv.  July  17,  24. 
Rail  Splice  Bars,  Etc.,  for 

Rys.,  New  York,  N.  Y..  July  17 
Lumber,  Philadelphia,  Pa.  ,Tuly  24 
Sprinkler      and      Flusher, 

Berlin,    Ont July  21 

Adv.  July  24. 
Elevator,   Galveston,   Tex.  July  24 
Timber,    Detroit,    Mich...  Jun.  26 

Adv.  Jun.  26,  July  10,  17. 
Elevators,      Cincinnati, 

Ohio   July  24 

Steel  Pipe,   Etc.,  Panama.  July  24 
Route   50.    Station   Finish, 

El.   Ry.,  New  York,  N.  Y.  July  17 

Adv.  July  17,  24. 
Cement     Roofing     Tile. 

Panama    July  17 

Adv.  July  17. 
Station  I'^inish.   Section  2, 

El.  Ry.,  New  York,  N.  Y.  July  17 

Adv.  July  17,  24. 
Elevators,   .Seattle.  Wash.  July  24 
Elevators,  Etc.,    I'anama.  July  24 
Coal     Handling     Equip- 
ment,   Springfield.    Mass.  July  24 
Steel    Barges,    Vicksburg, 

MI.SS July  10 

Adv.    July    10   to   24. 
Towing  Tvocomotlvfcs,  etc., 

Panama Jun.  26 

Subway    Work,    Philadel- 
phia,  Pa July  10 

Found,   and    Piers   for   EH. 

Ry..    Philadelphia.    Pa. ..  July  17 

Adv.  July   17.  24. 
El.     Ry.     Supplies,     Etc., 

Long  Island  City,  N.  Y..  July  24 
Air      Compressors,       etc., 

Pitt.sburgh,    Pa July  24 

Adv.  July  24. 
Ry.      at      Naval     Station, 

Pearl    Harbor,    Hawaii. .  July  10 


July  27 

July  27 

July  27 

July  27 

July  28 

July  28. 

July  28. 
July  29. 

July  29. 
July  31. 

Aug.    2. 

Aug.  2. 
Aug.    3. 

Aug.    3, 


Aug.     4. 


Aug. 
Aug. 
Aug. 

4 
6 
6 

Aug. 

12 

Aug. 

16. 

Aug. 

16 

Aug. 

16 

Aug. 

18 

Aug. 

21 

Sep.  18. 
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New  Locomotive  Crane  Can  Be 
Steered  from  Operator's  Seat 

A  small  traction  wheel  locomotive  crane, 
with  a  clam  shell  bucket  for  loading  trucks 
and  other  uses,  that  is  so  light  that  it  will 
travel  on  standard  wheels  over  ordinary  hard 
roads  without  the  use  of  planking,  has  re- 
cently been  put  on  the  market  by  the  Daven- 
port Locomotive  Works  of  Davenport,  Iowa. 
It  may  be  driven  by  gasoline,  kerosene,  steam 
engine  or  electric  motor  and,  besides  being 
provided  with  the  ordinary  rotating  propell- 
ing and  hoisting  mechanism  usually  found  on 
cranes,  is  equipped  with  a  device  by  which 
the  operator  can  control  the  steering  mechan- 
ism   and   travel    brakes   from   the   operator's 


of  3  miles  per  hour.  The  machine,  which  is 
equipped  with  forward  speeds  of  1%,  3  and 
5%  miles  per  hour,  together  with  one  reverse, 
is  manufactured  by  the  Phoenix  Manufactur- 
ing Company,  Eau  Claire,  Wis. 


at  present  vice-president  of  the  American 
Ceramic  Society.  He  has  contributed  exten- 
sively to  American  ceramic  literature. 


THIS   CRANE  TRAVELS   ORDINARY   HARD  ROADS   ON     STANDARD  WHEELS 


platform.  They  are  designed  for  use  in  coal 
and  material  yards,  for  unloading  gondola 
cars  on  team  tracks  and  for  contractors  hav- 
ing loose  materials  to  handle  on  country 
roads,  or  elsewhere.  For  work  over  soft 
ground  caterpillar  wheels  are  provided. 


Power  and  Flexibility  Features  of 
This  New  Tractor 

Traction  engine  power  combined  with  motor 
truck  flexibility  are  said  to  be  the  features  of 
the  Centiped  tractor  truck  which  has  recently 
been  placed  on  the  market.  The  60-hp.  gaso- 
line engine  of  the  tractor  is  supported  on 
springs,  with  three-point  suspension,  and  each 
centiped  wheel  is  constructed  so  that  it  can 
oscillate  independently.  The  average  consump- 
tion of  gasoline  is  20  gal.  per  ten  hours  when 
hauling  the  maximum  load  at  an  average  speed 


Business  Notes 

The  De  Laval  Steam  Turbine  Company  will 
build  an  addition  to  the  machine  shop  at  its 
Trenton,  N.  J.,  plant. 

The  Trexler  Lumber  Company  moved  its 
sales  office,  formerly  located  at  30  Church 
Street,  New  York  City,  to  its  yard  on  the  east 
bank  of  the  Passaic  River,  midway  between 
Newark  and  Jersey  City,  July  1.  The  tele- 
graph, telephone  and 
mailing  address  is 
Newark,  N.  J. 

Henry  J.  Waldorf,  at 

one  time  a  superin- 
tendent with  the  Crane 
Company,  Chicago,  and 
for  the  last  twenty 
years  with  the  Kewa- 
nee  works  of  the  Na- 
tional Tube  Company, 
died  July  25,  at  Kewa- 
nee.  111. 

The  Metals  Coating 
of  America,  Chicago, 
has  opened  an  office  at 
30  Church  Street,  New 
York  City,  with  Ed- 
ward McFarlan  in 
charge.  Herbert 
Jacques,  Jr.,  is  in 
charge  of  offices  re- 
cently opened  at  100 
Summer  Street,  Bos- 
ton. 

J.  L.  Mott,  president 
of  the  J.  L.  Mott  Iron 
Works,  118  Fifth  Avenue,  New  York  City,  died 
in  New  York,  July  26.  He  attained  the  man- 
agement of  the  iron  works  in  1866,  when  the 
main  plant  was  located  at  Mott  Haven,  N.  Y. 
He  was  a  member  of  the  original  rapid  transit 
commission  under  which  the  present  elevated 
railroads  of  New  York  City  were  chartered. 

The  Dunn  Wire-Cut-Lug  Brick  Company  of 

Conneaut,  Ohio,  has  engaged  Mr.  R.  T.  Stull 
as  its  ceramic  engineer.  His  duty  will  be  to 
advise  with  the  licensees  of  the  Dunn  company 
and  help  them  with  their  brick-making  prob- 
lems. Mr.  Stull  is  a  graduate  of  the  ceramic 
course  of  the  Ohio  State  University,  class 
of  1902,  and  has  been  engaged  continuously 
in  ceramic  work  since  graduation.  For  the 
past  eight  years  he  has  been  in  the  ceramic 
department  of  the  University  of  Illinois,  first 
as  an  instructor  and,  since  August,  1913,  as 
acting  director  of  the  department.  He  is 
widely  known   in  the  ceramic  industry,  being 


NEW  TRACTOR  TRUCK  HAS  THRBIE  FORWARD  SPEEDS    AND  ONE  REVERSE 


Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  literature: 

Walter  A.  Zelnicker   Supply   Company,   St. 

Louis,  Mo.  A  descriptive  leaflet  on  the  double- 
clutch  car-mover.  Price  list,  4  pages,  3%  x 
6%  in.,  on  hickory  handles. 

Samuel  Cabot,  Inc.,  Boston,  Mass.  Booklet, 
1  X  8%  in.,  24  pages,  illustrated.  Describes 
Cabot's  deafening,  sound-proof  and  asbestos 
"quilts"  for  school  buildings. 

Brown  Hoisting  Machinery  Company,  Cleve- 
land, Ohio.  Pamphlet,  6x9  in.,  12  pages, 
illustrated.  Embraces  the  construction  of 
Brownhoist  Shnable  patented  dragline  bucket 
and  its  advantages,  which  according  to  this 
pamphlet  are  eleven  in  number.  The  illustra- 
tions are  excellent. 

Town  Supply  Company,  Williamson  Build- 
ing, Cleveland,  Ohio.  Booklet,  5%  x  7%  in., 
28  pages,  illustrated.  Detailed  formulas  and 
directions  for  the  manufacture,  use  and  care 
of  sanitary  composition  products,  and  explicit 
instructions  for  mixing,  applying  and  finishing 
composition  flooring,  base,  etc. 

Tiffin  Wagon  Company,  Tiffin,  Ohio.  Catalog, 
7  X  10  in.,  16  pages,  illustrated.  Embraces 
Tiffin  horse-drawn  sprinklers  and  flushers  of 
the  gravity  and  automatic  types  and  gasoline 
motor  pressure  types  mounted  either  on  horse- 
drawn  gear  or  motor  chassis,  as  well  as  bottom 
dumping  wagons  and  sanitary  carts. 

Waterbury  Company,  80  South  Street,  New 
York  City.  Catalog,  3%  x  6%,  in.,  32  pages, 
illustrated.  Describes  briefly  numerous 
dredging,  hoisting  and  excavating  jobs  where 
Waterbury  armored  rope  has  been  used,  and 
gives  specifications  of  the  different  sizes. 
Catalog,  3%  X  6%  in.,  24  pages,  illustrated. 
Describes  Waterbury  fireclad  wire  rope  and 
contains  a  price  list  of  this  brand. 

Fairbanks,  Morse  &  Company,  Chicago. 
Catalog  114  A,  6  x  9  in.,  40  pages,  illustrated. 
The  object  of  this  publication  is  to  show  the 
practical  application  of  Fairbanks-Morse 
pumping  machinery  to  irrigation.  The  book 
is  illustrated  with  pictures  showing  actual  in- 
stallations under  a  multitude  of  working  con- 
ditions. Below  each  photograph  complete  data 
is  given  of  the  installation  and  the  results  ob- 
tained. 

Stone  and  Webster  Engineering  Corporation, 
Boston.  Illustrated  booklet,  7%  x  6  in.,  30 
plates.  Consists  of  photographs  of  building 
construction,  taken  during  erection,  or  after 
completion.  Includes  size,  material,  floor  area 
and  cubic  contents  in  most  cases.  In  some 
instances,  the  progress  of  work  is  illustrated 
by  successive  photographs.  Some  of  the  im- 
portant structures  included  are  the  new  build- 
ings of  the  Massachusetts  Institute  of  Tech- 
nology, the  hydroelectric  power  station  of  the 
Mississippi  River  Power  Company,  at  Keokuk, 
Iowa,  and  the  shop  buildings  of  the  General 
Electric  Company,  at  Schenectady,  N.  Y. 

Trussed  Concrete  Steel  Company,  Yoimgs- 
town,  Ohio.  United  steel  sash  Catalog,  paper, 
8%  X  11,  128  pages,  illustrated.  This  book  is 
a  well  worked-up  description  of  the  various 
types  of  steel  sash  and  their  application  to 
building  construction.  The  illustrations  and 
drawings  are  exceptionally  good,  and  explain 
clearly  all  the  important  features  of  this  mate- 
rial, including  questions  of  strength,  weather- 
ing, ventilation  and  glazing.  The  large  va- 
riety of  sections  used  in  the  make-up  of  the 
sash  are  illustrated.  Standard  pivoted  sash, 
with  both  horizontal  and  vertical  pivots,  con- 
tinuous sash  of  the  top-hung  and  center- 
pivoted  type,  vertical  sliding  sash  of  various 
kinds,  and  casements  of  both  standard  and 
economical  form  are  all  completely  described. 
United  steel  partitions  and  sliding  and  swing- 
ing doors  are  shown,  including  details. 


New  Construction  Activities 


The  ctatement  of  earnings  of  the  United 
StatM  Steel  Corporation  for  the  second  qaar- 
(ar  dMwa  a  record  jump  of  125  per  cent  over 
the  flrat  qoarter.  The  net  eamjics,  nearly 
tnjMQJtOO,  rank  high,  having  been  exceeded 
hf  bat  one  aecond  quarter  since  1911,  that  of 
191S.  T1m7  repraaent  a  1.6S-per  cent  dividend 
on  the  common  stock  after  depreciation  and 
preferred  dividends  are  taken  out.  The  com- 
moa-atock  dividend,  however,  was  again 
paned.  The  net  earnings  exceeded  predic- 
tioiia  by  $3,000,000,  and  the  constantly  in- 
cnmMiag  Totoine  of  business,  with  rising  prices, 
warranta  the  belief  that  the  next  quarter  will 
rank  wdl  with  the  most  prosperous  in  the  cor- 
poration's history. 

Exports  for  last  week  again  passed  the  $64,- 
000.000  mark,  giving  the  largest  excess  of  ex- 
ports over  imports  since  May  1.  It  is  instruc- 
tive to  note  from  the  May  report  of  our  for- 
eign commerce  recently  issued  that  explosives, 
shells  and  fire  arms  formed  only  4Vt  per  cent 
of  oar  $214,000,000  worth  of  experts  for  the 
month,  and  that  the  export  of  nearly  all 
products  manufactured  in  times  of  peace  has 
increased  both  in  quantity  and  in  unit  value  in 
a  way  that  indicates  that  the  entire  country  is 
benefitiitg  by  the  extra  business  which  the 
stoppage  of  European  manufacture  has 
thrown  on  as. 

Dooaatie  atroctoral  steel  business  seems  to 
be  steadily  growing,  and  promises  to  show  a 
fair  total  for  the  month  of  July. 

Buildings 

It  is  reported  that  the  Field  Museum  in 
Chicago  has  been  contracted  for  at  $5,100,000. 
A  T.  M.  C.  A.  building  in  Chicago,  costing, 
with  the  land,  $1,175,000,  has  been  contracted 
for.  A  $154,000  hospital  contract  has  been 
awarded  in  New  York  City.  A  six-story  hotel 
has  been  contracted  for  at  $210,000  in  Peters- 
borg,  Va.  The  structural  steel  contract,  to- 
taling nearly  $194,000,  for  the  city  and  county 
building  at  Pittsburgh  has  been  awarded.  A 
contract  for  three  steel  mills  at  Yotmgstown, 
Ohio,  has  been  awarded  at  about  $2,000,000. 
The  lowest  bid  received  recently  for  building 
a  library  at  Indianapolis  was  $417,000. 

Bids  are  deaired  for  a  $166,000  high  school 
at  Akron.  Ohio.  It  is  reported  that  bids  will 
soon  be  received  for  a  $130,000  city  hall  at 
Sheboygan.  Wis.  A  $600,000  lodge  building  is 
contemplated  at  Boston.  It  is  reported  that 
$3,000,000  has   been  bequeathed   to  a  college 


at  Langhorne,  Pa.,  and  that  new  buildings  will 
be  erected  in  the  near  future.  Plans  are  being 
prepared  for  a  $250,000  college  building  in 
Cincinnati. 

A  number  of  projects  for  enlarging  indus- 
trial planU  are  reported  this  week,  including 
a  $1,500,000  plant  for  the  Baldwin  Locomotive 
Works  at  Philadelphia.  It  is  said  that  a  $2,- 
000,000  blast  furnace  will  soon  be  erected  at 
Canton,  Ohio,  and  that  the  building  of  a  $1,- 
000,000  furnace  and  tube  mill  is  contemplated 
at  Youngstown,  Ohio.  Plans  are  being  pre- 
pared for  a  $1,500,000  rubber  factory  for  a 
manufacturer  of  automobile  tires  at  Detroit, 
and  a  $500,000  tire  factory  is  being  planned 
at  Akron,  Ohio.  It  is  reported  that  a  $500,000 
automobile  plant  will  be  built  at  Jacksonville, 
Fla.,  and  that  a  $250,000  addition  to  another 
automobile  plant  will  be  made  at  Lansing, 
Mich. 

Bridges  and  Roads 

Several  small  bridge  contracts  have  been 
awarded  by  the  Michigan  State  highway  com- 
missioner at  Lansing.  A  $26,000  steel  draw 
span  has  been  contracted  for  at  Seattle.  Bids 
are  asked  Aug.  26  on  a  concrete  arch  bridge 
of  eighteen  spans  over  the  Arkansas  River  at 
Tulsa,  Okla.  Bids  are  desired  Aug.  10  for  a 
twelve-span  reinforced-concrete  bridge  at 
Westport,  Conn.  It  is  reported  that  a  $125,- 
000  bridge  contract  will  be  let  next  fall  at 
Salem,  Mass.,  and  plans  have  been  approved 
for  three  concrete  bridges  to  cost  $75,000  at 
Reading,  Pa. 

The  lowest  bid  opened  in  Albany  for  con- 
structing the  Storm  King  State  highway  from 
Cornwall  to  West  Point  was  about  $274,000. 
The  lowest  bids  for  paving  opened  in  Phila- 
delphia July  13  total  $132,000.  A  $79,000  pav- 
ing contract  has  been  awarded  at  Cincinnati. 
A  contract  for  asphalt  paving  to  cost  $100,000 
has  been  awarded  at  Milwaukee.  Two  paving 
contracts  totaling  $84,000  were  awarded  on 
bids  opened  July  19  at  Olympia,  Wash.  Bids 
are  desired  on  90,000  sq.  yd.  of  paving  in  New 
York  City  on  Aug.  3.  Bids  are  asked  Aug.  9 
for  62,000  sq.  yd.  of  concrete  road  at  In- 
dianapolis. Bids  are  also  desired  on  further 
State  road  work  by  the  highway  commissioner 
of  Ohio.  The  city  council  of  Sioux  City,  Iowa, 
has  voted  for  paving  work  which  will  cost 
$125,000.  Paving  work  contemplated  at 
Seattle  has  been  estimated  by  the  city  engi- 
neer to  cost  more  than  $285,000. 


Waterworks  and  Sewers 

New  bids  are  desired  for  laying  3Vi  miles 
of  cast-iron  pipe  and  constructing  a  con- 
crete dam  at  Ilion,  N.  Y.,  the  work  having 
been  readvertised.  A  public  service  corpora- 
tion has  contracted  with  Columbia,  Tenn.,  to 
install  a  filtration  plant  and  new  water  mains, 
together  with  extensions  to  the  lighting  sys- 
tem. A  $25,000  filtration  plant  is  contem- 
plated at  Jersey  Shore,  Pa.  Waterworks 
bonds  totaling  $125,000  are  advertised  for  sale 
Aug.  9  at  East  Orange,  N.  J.  An  expenditure 
of  $250,000  for  waterworks,  for  which  a  bond 
issue  would  be  necessary,  has  been  recom- 
mended at  Buffalo.  Engineers  are  now  en- 
gaged on  the  $8,000,000  water  system  at  Denver. 

The  lowest  bid  opened  July  15  for  construct- 
ing sewers  in  the  Bronx,  New  York  City,  was 
$80,806.  The  contract  for  a  sewage-treatment 
plant  at  Milwaukee  has  been  awarded  at  $55,- 
000.  Bids  are  desired  for  sewer  mains  and 
filter  beds  at  La  Porte,  Iowa.  Bids  are  also 
desired  for  a  sewage  system  at  Watertown,  S. 
D.,  and  for  sanitary  sewers  to  cost  $62,000  at 
Steamboat  Springs,  Col.  Bonds  amounting  to 
about  $250,000  for  sewer  work  have  been  voted 
at  Austin,  Tex. 

Miscellaneous 

Bids  have  been  opened  on  three  new  sub- 
way sections  in  New  York  City,  the  low  bids 
being  $2,170,000,  $1,700,000  and  .$3,741,J00. 
A  drainage  contract  amounting  to  about  $200,- 
000  has  been  awarded  at  Selmer,  Tenn.  The 
contract  for  a  wharf  at  New  Orleans  has  been 
let  at  $79,600.  At  Roseburg,  Ore.,  contracts 
for  an  $800,000  railroad  and  a  $400,000  lumber 
mill  have  been  awarded.  Bids  are  desired  for 
an  underground  conduit  to  contain  forty  elec- 
tric ducts  for  supplying  the  Queensborough 
subway  in  New  York  City.  Bids  are  desired 
at  Albany  for  two  contracts  on  the  State 
Barge  Canal  for  dock  walls  and  harbors.  A 
contract  for  1,000,000  cu.  yd.  of  ditch  excava- 
tion will  be  let  Aug.  14  at  Tekamah,  Neb. 
Plans  are  being  prepared  for  a  concrete  dam 
at  York,  Pa.  A  contract  for  a  13% -mile  ditch 
will  be  let  next  month  at  Morganfield,  Ky. 
Plans  are  being  prepared  for  a  $1,000,000  irri- 
gation project  at  Doyle,  Col.  It  is  reported 
that  work  will  soon  be  started  on  the  Hatch- 
town  dam  at  Salt  Lake  City.  Surveys  will 
soon  be  started  to  determine  the  feasibility  of 
a  $3,000,000  ship  canal  from  Sacramento  to 
San  Francisco  Bay. 


WATERWORKS 


PROPOSED     WORK 

DaKon,  M—     Piltirn  Fire  DIat.  expacu 
to  toy  bMWMa  nt  and  MM  ft.  4  and  e-ln. 


N.  V.,— Capt.  Otcrwt  B.  Norton. 
Jomr.    Pab.    WIUm    iiaa    reeom- 

tMmmmmm  tO  OOODCll  a   bOfld   l«nM   Of  $tM,- 

•M   for  water  works   tanprovomoata.   to 
eslMisIwi  la  vartooa  ooeMeDS  of 
,   eoM   IM.teO:   «zt«urion   of   high 

•  nataa  for  Or*  Purpoo««  In  Mafn. 

raahtactoa.  Poarl  and  FtanklJn  Sta..  coat 
tlM.SM:  astaaaloD  of  M-ln.  watar  malo  at 
many  Ava.  and  Banaea  St..  ooat  »4«.(NM: 
to  astand  a  main  in  Ballar  Ava.,  eoat 
|«,«M,  aad  flO.M*  to  plaea  a  M-la.  watar 
-  I  In  7th  St. 


Lawlatan,  N.  Vy— A.  O.  Paabodr.  Vn- 
laca  Encr.,  reportad  praparlns  plana  for 
watar  wortca.   to  ooat  alwut  pt.OM. 

Nawarti,  N.  Y.— location  of  eracUns 
D«w  watar  praaanre  atandplpa  under  ooo- 
MdaratioB. 


Ofwfa.  N.  Ju— aaportad  bonda  for 
J  for  eooatraetlac  a  watar  dlatrlb- 
otlac  ayateiD  wfll  bo  ami  Aac  •  by  L.  E. 
Rowbr.  atr  cik. 
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■ala  and  flltradon  plant,  ea- 
ijmt  CkL  Mr  U  kr.  Cost, 
■ftaaars,   W.   H.   Daehant  * 


J, .    Pa<— H.   F.   Hartman,   Bcro. 

5tec7..  writaa  tbat  It  la  propoaad  to  eoa- 
■unct   arnaO   reaarvofr   to   r«c«iTe   aupjdy 


Contracting  News 

Of  special  Interest  to  Engineers,  Contractors, 
Builders  and  Manufacturers  of  Engi- 
neering and  Building  Supplies 


and  atMXJt  2  mllea  6-ln.  pipe.  Supply  to 
be  furnished  by  Olrard  Water  Co.  from 
Its  reaervolr  at  Rlngtown. 

Pennsylvania. — FoUowInc  permlta  Is- 
■ued  by  Biate  Dept.  of  Health,  Harrli- 
btirs,    to   July    15: 

Amot;  Amot  Water  Co.,  new  aource 
of  water  supply  from  drilled  well. 

Oayai>ort;  municipal  water  works, 
■torace    raaarvolr. 

Cbarrytraa;  Cherrytree  Whiter  Co.,  dis- 
infection  apparatos. 

UcCoaattUbtxrg:  McConnellaburg  Water 
Co.,  cravlty  supply  main. 

MlffllnbuiT:  municipal  water  works 
«yatem,  concrete  (torase  reaervolr. 

Farmvllla,  8.  C. — 140,000  water,  aewer- 
ace  and  electric  Ugbt  extenalon  bonda 
win  be  Bold  by  B.  A.  Joyner,  Mayor, 
.Auc.    17. 

Atlanta.  Oa, — An  election  will  prob- 
ably aoon  be  held  to  vote  on  laaulns 
bonda  for  water  worka  Improvementa  as 
(oUowa:  Ftor  20,000.000  gal.  pump  with 
bollen  and  e<iulpm«nt  at  Station   No.   1, 


$175,000;  new  20,000,000  gal.  pump,  with 
all  connections  and  equipment  at  Station 
No.  2.  1176,000;  additional  coagulating 
basins  and  land  for  same,  $125,000;  new 
supply  main  for  Chattahoochee  River  to 
reservoir,  tlOO.OOO:  duplicate  lntal<e  from 
river  to  pump  well  No.  1,  $40,000;  com- 
pleting connections  of  48-in.  line  from 
coagulating  t>asln  to  filters,  $10,000;  con- 
struction of  dams  In  river  and  removal 
of  shoals,   $10,000. 

Columbus,  Qa. — Item  recently  reported 
under  Columbus  that  filter  plant  was 
recommended  should  have  been  under 
Phenix  City.  O.  O.  Blacltmon  is  Sunt. 
Water  Works,  at  Phenix  City.  Ga.,  (P.  O 
Is  R,  IX  Eatonton,  Ga.).  and  Dudley  Chip- 
ley  Is  Supt.  Water  Works  at  Columbus. 

Ounedin,  Fla.— Election  will  soon  be  held 
to  vote  $25,000  bonds  for  water  works, 
sewers  and  paving.  Engineer,  J.  N.  Drew. 
Clearwater. 

Columbia,  Tenn.— Columbia  Water  & 
Ught  Co..  has  entered  Into  conUact  with 
City    to    install    a    filtration    plant,    daily 


capacity  about  1,000,000  gal.  every  24  hrs., 
water  supply  from  Duck  River;  also  to 
construct  necessary  buildings,  etc.  It 
will  also  construct  new  flre  hydrants, 
pipes  and  mains,  install  new  street  light- 
ing system,  and  provide  for  a  White-Way 
system.  Company  will  be  ready  to  let 
contract  for  filtration  plant  and  other 
apparatus  and  appliances  between  Aug. 
5  and  15.  Address,  J.  S.  Robinson,  Secy, 
and   Supt. 

West  Park,  Ohio. — Reported  bonds  for 
$10,000  for  improving  water  system  will 
be  sold  Aug.  17  by  Kredk.  Feuchter,  City 
Clk. 

Zanesville,  Ohio.— State  Bd.  of  Health 
reported  to  have  approved  plans  for  a 
well  system. 

City  proposed  constructing  three  c.-i. 
pipe  lines  of  16-in.  and  12-m.  diameter. 
W.  W.  Roach,  Dlr.  Pub.  Service. 

IVIurphysboro,  III. — .Murphysboro  Water 
Works  &  Electric  cfe  Gas  Light  Co.  have 
engaged  Edward  Flad  &  Co.,  St.  Louis, 
Mo.,  in  connection  with  installation  of 
filter  plant  for  water  works. 

Oshkosh,  Wis. — Plans  being  prepared  by 
Henry  A.  Allen,  Chicago.  111.,  for  filtration 
plant.     John  Mulva,  .Mayor. 

Broken  Bow,  Neb. — City  Council  re- 
ported to  have  rescinded  recent  action 
awarding  contract  for  new  water  works 
and  electric  light  plant,  and  will  receive 
new  bids,  from  plans  of  Engineer  Sturte- 
vant  of  Holdredge,   Neb. 

Hamilton,  Mont. — City  Council  consid- 
ering establishment  of  municipal  water 
works   and    distributing   system. 

Star  City,  Ark. — City  Council  reported 
to  have  granted  Star  City  Water  &  Sewer 
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Co.  franchise  tor  water  works.  D.  A.  Mc- 
intosh and  J.  C.  Heliums,  of  Collins,  Miss., 
reported  interested. 

Lockhart,  Tex. — E.  B.  Cooper,  Pres. 
First  National  Bank,  reported  Interested 
In  construction  of  water  works,  electric! 
light  and  ice  plant. 

Denver,  Col.  —  City  Public  Utilities 
Comn.  (A.  Lincoln  Fellows,  Pres.)  re- 
ported to  have  engaged  Van  Sant-Hough- 
ton  Eng.  Co.,  San  Francisco,  Cal.,  to 
make  survey  of  supply  and  distribution 
system  and  prepare  plans  and  specifica- 
tions for  proposed  municipal  water 
works;   total  cost  *8, 000,000. 

KIrkland,  Wash. — Reported  City  Council 
rejected  bids  for  construction  of  water 
main  system  in  Dist.  32,  and  will  do  work 
under  direction  of  City  Engineer. 

Seattle,  Wash.— Mayor  Hiram  C.  Gill,  in 
a  message  to  City  Council,  states  that  no 
more  money  should  be  spent  in  connec- 
tion with  Cedar  River  reservoir  until  fur- 
ther investigation  is  made.  This  recom- 
mendation is  in  connection  with  request 
of  Chamber  of  Commerce,  Municipal 
League  and  Pacific  Northwest  Society  of 
Engineers.  It  is  urged  that  a  board  of  5 
engineers  be  employed  to  investigate  and 
report  best  method  to  be  adopted  in  order 
to  make  basin  back  of  the  $1,500,000  ma- 
sonry dam  available. 

Milwaukle,  Ore. — Reported  City  Coun- 
cil will  shortly  call  election  to  vote  on 
Issuing  bonds  to  complete  distribution 
system. 

Vernal,  Utah— George  A.  Davis,  City 
Recorder,  writes  that  it  is  not  intended  to 
extend  water  system  this  year,  but  may 
do  some  work  next  year. 

San  Juan,  P.  R. — No  bids  opened  July  9 
Quartermaster,  U.  S.  A.,  to  furnish  ma- 
terial and  construct  70,000-gaI.  steel 
standpipe  or  tank  and  trestle  at  Fort  El 
Morro,  on  account  of  a  change  of  plans. 
New  bids  will  be  called  for. 

Pacific,  Wash. — City  contemplates  In- 
stallation of  water  works. 

Montreal,  Que. — Local  press  reports 
state  that  the  Bd.  of  Control  has  re- 
scinded its  action  of  last  June  in  appoint- 
ing New  York  engineers  to  prepare  plans 
for  enlargement  of  filtration  plant,  and 
local  engineers  will  probably  make  the 
new  plans,  in  order  to  save  duty,  etc. 

Port  Arthur,  Ont. — City  Council  decided 
to  purchase  200  water  meters.  P.  M. 
Jones,  City  Engr. 

BIDS    DESIRED. 

Illon,  N.  Y.— Until  Aug.  3  (readvertise- 
ment),  by  Bd.  Water  Comrs.  (Geo.  R. 
Russell,  Secy.),  for  furnishing  about  3% 
miles  iO-in.  c.-i.  pipe  and  constructing 
a  concrete  diverting  dam,  intake  cham- 
ber and  gate  house.  J.  D.  Ringwood,  City 
Engr. 

Wellsvllle,  N.  Y.— Until  Aug.  25  by  Bd. 
Water  and  Light  Comrs.  (P.  M.  Leonard, 
Acting  Clk.)  for  water  works  improve- 
ments, advertised  in  Engineering  Record. 
Work  includes  three  contracts,  as  follows: 
First,  valves,  valve  boxes  and  hydrants; 
second,  storage  reservoir,  filters  and  con- 
trol house,  reservoirs,  gate  house  and 
piping,  and  third,  piping  system,  force 
main,  intake  dam  and  intake  chamber, 
intake  pipe  line  and  pump  well.  Engi- 
neer, Charles  C.  Hopkins,  Rochester. 

Philadelphia,  Pa.— Until  Aug.  12  by  M. 
L.  Cooke,  Dir.  Dept.  Pub.  Wks.,  for  the 
following:  Furnishing  pipe  and  specials, 
laying  pipe  and  specials,  mechanical 
stoker  equipment,  retaining  wall,  con- 
crete valve  boxes,  steel  and  concrete 
trestles,  roof  and  sash  for  tank  and  fan 
house. 

Pittsburgh,  Pa.— Until  Aug.  6  by  Dept. 
Pub.  Wks.  (Robert  Swan,  Dir.),  for  con- 
struction of  foundations  and  appurten- 
ances at  Brilliant  Pumping  Station.  Contr. 
13-F. 

Clearwater,  Fla. — Until  Aug.  3  by 
County  Comrs.,  Clearwater,  for  furnish- 
ing material  and  installing  a  modern 
water  works  plant  and  necessary  plumb- 
ing, including  sanitary  system  and  small 
septic  tank  for  convict  camp.  Clements 
McMuUen,  Co.  Highway  Engr.,   Largo. 

Sumner,  Miss. — Until  Aug.  6  by  Mayor 
and  Aldermen,  for  25  hp.  kerosene  engine, 
300  g.p.m.  centrifugal  pump  in  unit, 
erected:  50,000  gal.  steel  tank,  100  ft. 
tower:  50,000  gal.  concrete  reservoir,  4500 
lin.  ft.  8-ln.  sewers,  pipe  separate.  Dab- 
ney   Eng.    Co.,   Engrs.,   Memphis.   Tenn. 

Cleveland,  Ohio.— Until  Aug.  4,  by  A.  B. 
Callow.  Comr.  Purchases  and  Supplies, 
for  42-in.  riveted  steel  pipe  for  Div.  of 
Water;  also  additional  steel  work  for 
Division   Avenue  Pumping   Station. 

West  Allls,  Wis. — Reported  desired  un- 
til Aug.  6,  for  installing  water  mains  and 
laying  hydrants  in  7  streets.  George  Ma- 
honey,   City  Clk. 

Choteau,  Mont.— Until  Aug.  9  by  A.  L. 
Powers,  Town  Clk.,  for  constructing 
water  works  from  plans  of  Swearingin 
&  McCulloh,  of  Choteau.  Work  includes 
electric-driven  pumps  delivering  600  gal. 
per  minute,  reservoir  holding  200,000 
gala,  on  elevation  186  ft.  above  city.  Iron 
and  steel  pipe  from  6  to  10  In.  diameter. 
Cost,  142,000. 


St.  Louis,  Mo. — Until  Aug.  13  according 
to  press  reports  by  Bd.  Pub.  Service 
(William  T.  Plndly,  Secy.),  for  some  con- 
struction work  on  Compton  Hill  Reservoir 
at  a  cost  of  $40,000. 

Arcadia,  Cal. — ^UntU  Aug.  5  by  George 
E.  Grimes,  City  Clk.,  for  constructing 
two  approximately  1,000,000  gal.  reser- 
voirs. 

Drumheller,  Alta. — Until  Aug.  16  by  O. 
McKee,  Secy.-Treas.,  for  contracts  as  fol- 
lows: Furnishing  about  one  mile  6  and 
4  in.  steel  or  c.i.  pipe;  furnishing  valves 
and  hydrants;  furnishing  a  H.  R.  T.  boiler 
and  stack;  furnishing  a  duplex  pump; 
furnishing  material  for  30,000  gal.  wood 
tank  and  housing;  all  labor  and  certain 
materials  for  laying  water  mains,  sinking 
an  open  well,  constructing  pumping  sta- 
tion and  erecting  a  wood  tank  and  hous- 
ing. 

PRICES    AND    LETTINGS. 
•^Indicates  award  of  contract. 

-A-Mlffllnburg,  Pa. — Following  are  totals 
of  4  lowest  bids  opened  July  22  by  Bor- 
ough Council  for  constructing  500,000-gal. 
concrete  reservoir  from  plans  of  Alex- 
ander Potter,  50  Church  Street,  New  York: 
F  H.  Gimberling,  Selins  Grove,  $3,979 
(awarded  contract);  G.  A.  &  F.  M.  Wag- 
man  Co.,  Dallastown,  $4,286;  N.  R.  Por- 
terfield.  New  York,  $4,979;  Kelly  & 
Wheeler,  Buffalo,  N.  Y.,  $5,155;  Engineer's 
estimate,  $5,195. 

Unit  prices  of  P.  H.  Gimberling,  suc- 
cessful bidder: 

800  cu.  yd.  excav $1.35 

262  cu.  yd.  concrete  masonry 5.50 

440  bbl.    of  cement 1.55 

33,000  lb.  steel  reinforcements 0.015 

65  lin.  ft.  of  8-in.  c.-i.  pipe 0.55 

87  lin.  ft.  of  6-ln.  c.-i.  pipe 0.41 

830  1b.    c.-l.    pipe   specials 0.09 

2  8-in.  gate  valves 55.00 

1  6-In.  gate  valve 25.00 

■A-Baltlmore,  Md. — Contract  awarded 
July  14  by  Bd.  of  Awards  to  Westing- 
house  Electric  &  Mfg.  Co.,  Pittsburgh, 
Pa.,  at  $12,538,  for  a  20,000,000-gal.  cen- 
trifugal pump  and  electric  power  equip- 
ment for  Eastern  pumping  station.  Water 
Dept.  Ezra  B.  Whitman,  Consulting 
Engr. 

♦Covington,  Ky. — Contract  awarded  to 
U.  S.  Cast  Iron  Pipe  &  Fdry.  Co.,  Chi- 
cago, 111.,  by  J.  Mason  Howk,  Comr.  Pub. 
Property,  for  pipe  trenching  and  filling 
(bids  opened  July  20),  at  $92,000.  Total 
length  of  trenching  for  24-in.  main  Is 
10,950  ft.,  of  which  3650  ft.  is  in  rock  or 
creek  bed  and  7300  ft.  in  earth.  Rock  ex- 
cavation will  amount  to  about  1600  cu.  yd. 
and  trenching  for  cross-connecting  the 
mains  with  the  present  distributing  pipe 
system,  about  1000  ft.  made  up  of  6  to 
12-in.  pipe.  George  Hornung,  Engr.,  Wool- 
Sack  Building,  Newport. 

♦Clayton,  Del. — Contract  awarded  by 
Town  Council  for  water  supply,  sewerage 

system  and  disposal  plant,  to  Ambler 
Davis  Co.,  Philadelphia,  Pa.,  from  plans 
of  Herbert  W.   Hatton,   Consulting  Engr., 

Equitable  Bldg.,  Wilmington,  at  the  fol- 
lowing detailed  bid: 

1,200  ft.  4  in.  cast  iron $0.50 

1,300  ft.  6  In.  cast  iron 0.69 

Three  fire  hydrants 39.07 

Ten   4  in.   valves 14.00 

Six  6  in.  valves 21.00 

Two  1  in.  air  valves 6.00 

H  in.  service  pipe,  per  ft 0.15 

200  ft.  3  in.  wells,  per  ft 2.00 

3  in.  screen  and  point,  ft 1.60 

320  ft.  2  in.  wells,  per  ft 1.70 

Tower  and  tank  (lump  sum) 3,062.00 

160  ft.  4  in.  flange  pipe 0.85 

160  ft.  6  in.  flange  pipe 1.25 

100  ft.  3  In.  flange  pipe 0.60 

2  in.  galv.  pipe,  per  ft 0.25 

2  In  valves,  to  set 3.00 

4  In.  valves,  to    set 10.00 

6  in.  valves,  to     set 16.50 

Ten  3  in  valves,  to  set 8.00 

8  In.  pipe,  6,500  ft.,  4  to  6  ft.  deep  0.34 

1,200  ft.  6  to  8  ft.  deep 0.40 

8  to  10  ft.  deep 0.48 

10  to  12  ft.  deep 0.58 

12  to  14  ft.  deep 0.70 

14  to  16  ft.  deep 0.84 

100  ft.   8  In  c.l.   pipe,   8  to  12  ft. 

deep  2.00 

10  in  6  to  8  ft.  deep 0.48 

8  to  10  ft.  deep 0.56 

300  ft.   10  to  12  ft.  deep 0.70 

1,500  ft.  12     to  14  ft.  deep 0.84 

200  ft.   14  to  16  ft.  deep 1.00 

16  to  20  ft.   deep 1.34 

200  ft.  12  in.  c.l.  pipe  0  to  4  ft.  deep  0.43 

700  ft.  4  to  6  ft.  deep 0.54 

400  f t.  6  t  o  8  ft.  deep . ; 0.66 

100  ft.  8  to  10  ft.  deep 0.78 

100  ft.  10  to  12  ft.  deep 0.94 

200  ft.  12  to  14  ft.  deep 1.12 

14  to  16  ft.  deep 1.32 

5  in.   connections 0.24 

300  8  In.   Y-branches 0.60 

70  10  in.  Y-branches 0.75 

10  12  In.  Y-branches 1.00 

320  ft.  of  manholes 2.25 

Sludge    bed    136.00 

Engine  and  pump,  etc 220.00 

Tank   and   house '.  2.625.00 

Three-lamp  poles,    each 1.50 

Total     $18,285.86 

♦Cincinnati,  Ohio. — Contract  awarded 
.Tuly  22  by  Edward  P.  Durr,  Secy.,  Direc- 
tor Public  Service,  for  laying  c.-l.  pipe, 
special  castings  and  valves  and  other 
miscellaneous  work  in  connection  with 
high-pressure  fire  system  in  Central  Ave- 
nue and  Sixth  Street,  to  Klrchner  Constr. 
Co.,     221     W.     Ninth     Street,     at     $13,565. 


Next  2  lowest  bids:  M.  J.  McCarthy,  Cin- 
cinnati, $14,427,  and  T.  P.  Strack,  Cincin- 
nati, $16,621. 

♦  Kenosha,  Wis.  —  Contract  awarded 
July  26  by  Bd.  Water  Comrs.  to  Geo.  A. 
Greene,  Green  Bay,  for  42-ln.  c.  I.  intake, 
a  submerged  intake  crib,  and  a  24-In. 
main  under  harbor.  B.  C.  Brennan,  City 
Engr. 

♦Keota,  Iowa. — Contract  awarded  July 
20  for  constructing  water  works  to  Bash 
&  Jane,  Joplln,  Mo.  Work  Includes  an 
8-ft.  well,  100  ft.  deep,  pumping  station, 
deep  well  engine,  80-000-gal.  steel  tank 
and  6  miles  mains.  Charles  P.  Chase, 
Engr..   Clinton. 

♦Dallas,  Tex. — Local  press  reports  state 
that  Bd.  City  Comrs.  have  awarded  con- 
tract for  12,500  water  meters  equally  be- 
tween Thompson  Meter  Co.  and  Neptune 
Water  Co. 

♦Lehigh,  Okla. — Contract  awarded  to 
W  C.  Swanslck,  Joplin,  Mo.,  for  water 
works  extensions  from  jilans  of  Benham 
Eng.  Co.,  Oklahoma  City;  cost  about 
$38,600. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK. 

Portland,  Me. — Council  has  been  asked 
to  appropriate  $30,000  for  new  sewers. 

Buffalo,  N.  Y. — Aldermanic  Com.  on  Sew- 
ers voted  to  approve  purchase  of  a  60-ft. 
strip  In  the  bed  of  Scalaquada  Creek  for 
construction  of  an  18-ft.  concrete  culvert 
from  Genesee  St.  to  Main  St.,  emptying 
into  Delaware  Park  Lake. 

Buffalo,  N.  Y.— Construction  of  tile 
sewers  in  Hanover,  Holly  Lake  and  Mis- 
sissippi Streets  has  been  authorized  by 
Common  Council. 

Pitman,  N.  J. — Borough  Council  report- 
ed to  have  selected  Remington  &  Vosbury, 
Camden,  as  engineers  for  new  sewer  sys- 
tem. Election  to  vote  on  issuing  $100,000 
bonds  will  soon  be  held. 

Franklin,  Pa. — Borough  Council  consid- 
ering construction  of  sanitary  sewer  sys- 
tem. 

Pennsylvania.  —  Following  are  among 
permits  Issued  by  State  Dept.  of  Health, 
Harrlsburg: 

Philadelphia — Lateral  sewer  extensions. 

Greensburg — Lateral  sewer  extensions. 

Perkasle  —  Remodel  sewage  treatment 
works.  Philip  Cressman,  owner  of  sys- 
tem. 

Sellersvllle — Sanitary   sewer  system. 

Smethport — Sewer  extensions. 

State  College — Sewage  treatment  plant. 

Bellwood — Sanitary  sewer  system. 

Juniata — Sanitary  sewer  system. 

Upper  Darby  Township,  Delaware 
County — Approval  of  site  for  sewage 
treatment  works. 

West  End — Sewer  extensions. 

York — Sewer  extensions. 

West  Chester,  Pa. — N.  R.  Rambo,  Boro. 
Engr.,  preparing  tentative  plans  prelimi- 
nary to  construction  of  a  sewage  pumping 
station  at  Everhart  Grove. 

Wilmington,  Del. — Mayor  Price  has 
signed  ordinance  authorizing  city  to  bor- 
row $50,000  for  extension  of  Brandywine 
intercepting  sewer. 

Richmond,  Va.  —  The  Administrative 
Board  has  adopted  plan  of  Commissioner 
John  Hirschberg  to  Improve  the  eastern 
section  of  the  city  by  Installation  of 
sewers  to  eliminate  all  dry  closets;  esti- 
mated cost,  $42,000. 

Farmvllle,  S.  C. — See  "Water  Works." 

Atlanta,  Ga.— Election  will  soon  be  held 
to  vote  on  Issuing  $1,000,000  bonds  for  sew- 
ers and  extension  of  disposal  plants. 

Dunedin,   Fla. — See  "Water  Works." 

Meridian,  Miss.— Citizens  voted  $25,000 
bonds  July  23  for  sanitary  sewers  and 
concrete  bridges.  Bonds  have  been  sold. 
R.    Blanks,    City    Clk. 

Lafayette,  Ind.— H.  B.  Obersch,  Jr.,  City 
Engr.,  writes  that  preliminary  survey  has 
been  started  for  storm  and  sanitary 
sewer,  but  no  bids  for  construction  will 
be  called  for  this  year. 

East  Grand  Rapids,  Mich. — See  under 
"Prices  and  Lettlngs. 

Chrlsman,  III. — Plans  being  prepared  by 
George  A.  Fair,  Chrlsman,  for  brick  and 
concrete  sewer;  cost  $9,500.  Frank  Mc- 
Cuddy,  City  Clk. 

East  St.  Louis,  Ml.— E.  F.  Harper,  City 
Engr.,  instructed  by  Bd  of  Local  Improv. 
to  prepare  plans  for  construction  of  the 
Bowman  Avenue  sewer  to  extend  from 
First  to  Sixteenth  Street. 

Clinton,  Iowa — City  Council  reported  to 
have  decided  to  install  sewer  In  4th  Ward, 
to  cost  about  $80,000. 

Norton,  Kan. — Plans  being  prepared  by 
Worley  &.  Black,  Kansas  City,  Mo^  for 
construction  of  sewer  system.  V.  Faw- 
cett,   City  Clk. 

Crofton,  Nebrf— City  will  Install  sewer 
system  and  septic  tank  to  cost  about 
$8,000,  from  plans  of  J.  D.  Clair  Smith  of 
Hartlngton. 


Austin,  Tex. — Citizens  voted  $50,000  for 
sanitary  sewer  extensions  and  $225,000  for 
storm  sewers  and  a  number  of  small 
bridges.     M.  C.   Wellborn,  City  E^ngr. 

Port  Angeles,  Wash. — All  bids  for  con- 
structing Francis  Street  sewer  rejected; 
new  bids  to  be  received.  Lowest  bid  was 
$9,320. 

Santa  Ana,  Tex, — Citizens  voted  to  is- 
sue bonds  for  sewers. 

Trinidad,  Colo. — We  are  Informed  that 
sewage  disposal  plant  construction  haM 
been  postponed  until  1917.  C.  T.  Day, 
Asst.  City  Engr. 

Tacoma,  Wash. — City  Council  author- 
ized construction  of  g-in.  sanitary  pipe 
sewers  on  Berde,  Cheyenne  and  N. 
Thirty-third  Streets  to  N.  Thirty-fifth 
Street,  and  along  N.  Thirty-fifth  Street  to 
a  connection  with  present  sewer  at 
Berde  Street. 

Stockton,  Cal. — Bonds  for  $230,000  for 
installing  sanitary  and  storm  water  sys- 
tems will  be  sold  Aug.  10  by  City  Clerk. 

BIDS     DESIRED. 

New  York,  N.  Y. — Until  Aug.  3  by  Mar- 
cus M.  Marks,  Pres.  Boro.  Manhattan,  for 
relocating  and  reconstructing  Kector  St. 
sewer.     Security,  $7,000. 

Paterson,  N.  J.— Until  Aug.  3  by  Bd. 
Pub.  Wks.,  for  constructing  sewers  in 
Knickerbocker  Avenue,  Kearney,  E.  Nine- 
teenth. Turner,  Marion  and  several  other 
streets.  H.  J.  Harder,  City  Engr. 

Greenville,  S.  C— Until  Aug.  10  by  C.  P. 
Ballenger,  City  Engr.,  for  about  19,000 
lin.  ft.  8-In.  sanitary  sewer,  with  man- 
holes, flush  tanks,  etc.,  advertised  In 
Engineering  Record. 

Sumner,  Miss.— See  "Water  Works." 

Cincinnati,  Ohio. — Until  Aug.  3  by  Di- 
rector Dept.  Pub.  Wks.  (Parke  S.  John.- 
son.  Secy.)  for  constructing  sewers  In 
Hoge,  Street,  Schllt.  Handman  and  SI. 
Lawrence  Avenues. 

Chicago,  Ml.— Until  Aug.  5  by  Bd.  Local 
Improv.  (Edward  J.  Glackln,  Secy.)  for 
constructing  tile  pipe  sewers  in  irortlons 
ot  Kimball  and  Oak  Park  Avenues,  W. 
Sixty-ninth,  S.  Morgan  and  a  number  of 
other  streets. 

West  Allls,  Wis.— Reported  desired 
until  Aug.  6,  for  constructing  sewers  in 
various   streets.      George   Mahoney,   City 

Fairfield,  Iowa.— Reported  desired  un- 
til Aug.  7.  by  City  Clerk  for  constructing 
sanitary  sewers;   probable  cost,   $10,000. 

La  Porte,  Iowa. — ^Until  Aug.  4  by  G.  E. 
Stebbins,  Town  Clk.,  for  constructing 
sewers  and  disposal  plant,  to  consist  of 
22,160  lin.  ft.  8  to  15  in.  vltr.  pipe  sewers, 
54  manholes,  13  flush  tanks,  two  filter 
beds,  sewage  ejector  pump  and  well.  M. 
Tschirgi  &  Sons,  Engrs.,  American  Trust 
Bldg.,    Cedar  Rapids. 

St.  Paul,  Minn. — Reported  desired  until 
Aug.  2  by  August  Hohenstein,  PurcliBs- 
ing  Agt.,  for  constructing  sewers  in  Glen- 
ham,    Maplewood   and   Medford   Avenues. 

Norton,  Kan. — Until  Aug.  2  by  Vemle 
Fawcett,  City  Clk.,  for  constructing  main 
outfall  sewer  and  purification  plant.  In- 
tercepting sewers  In  Intercepting  Sewer 
Dist.  No.  1.  lateral  sewers  in  Sewer 
Dists.  Nos.  1  to  12  Inclusive.  Worley  & 
Black,  Engrs.,  Reliance  Building,  Kan- 
sas City,   Mo. 

Mitchell,  S.  D.— Reported  desired  until 
Aug.  2,  by  Thomas  Estacott,  City  Aud., 
for  constructing  sewers  In  various  streets. 

Watertown,  S.  D.— Until  Aug.  16  by  O. 
M.  Lane,  City  Aud.,  for  constructing  sew- 
ers and  system  of  sewerage,  requiring 
10,642  ft.  15,  18,  30  and  33  in.  sanitary 
sewers,  9688  ft.  36,  42  and  57  In.  concrete 
storm  sewers  or  equivalent  special  sec- 
tions, 1417  ft.  4  ft.  0  in.  X  2  ft.  6  in.  con- 
crete storm  sewer,  also  27,450  cu.  yd.  ex- 
cavation for  open  storm  water  ditch; 
total  estimated  cost,  $106,000. 

St.  Louis,  Mo.— Until  Aug.  6  by  Bd.  Pub. 
Service  (William  T.  Flndly,  Secy.)  for 
constructing  Florissant  Avenue  sewer. 
Extension  Nos.  1  and  2,  and  Florissant 
Avenue  inlet  line,  requiring  approximately 
422  ft.  5  ft.  20  ft.,  33  In.  Inside  diameter 
circular  brick  sewer,  2180  ft.  18,  15  and 
12-in.  vltr.  clay  pipe  sewer. 

Beevllle,  Tex.— Until  Aug.  20,  by  W.  O. 
Gayle,  City  Clk.,  for  extending  sewer 
system,  from  plans  of  Bartlett  &  Ran- 
ney  of  San  Antonio.  Bonds  will  be  sold 
Aug.    2. 

Sand  Springs,  Okla. — Until  Sept.  1  by 
City  Clerk  for  constructing  8350  ft.  6  in. 
pipe  sewers;  average  depth  8  ft.;  coat 
$4,000. 

Steamboat   Springs,    Col. — ^UntU  Augr.    9 

by  Town  Council  for  sanitary  sewer  sys- 
tem: estimated  cost  $62,000;  advertised  in 
Engineering  Record.  B.  G.  Bradley,  Town 
Engr. 

Enumclaw,  Wash.— Until  6  P.  M.  Aug.  3 
by  O.  E.  Magnuson,  City  Clk.,  for  con- 
struction of  sanitary  sewer  system,  con- 
sisting of  6486  ft.  trench,  laying  pipe,  17 
manholes,  etc.  W.  I.  Lippard,  Engr., 
ISnumclaw. 

Toronto,  Ont.— Until  Ang.  ».  by  T.  I* 
Church  (Mayor).  (Amn.  Bd.  Control,  for 
constructing  sewers  In  Jon«B  Avenue, 
Queen    Street. 
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PniCES    AND    LETTINGS. 
*/adtcM«v  anT<  a/  coiMrart. 

*And«v*r.  Maa*. — Ooatrart  awarded 
Juty  i;  by  Board  Pub.  Wka.  for  construct- 
lOf  aboQt  IS.SM  rt  aawaia.  to  Cenedella 
*  Col.  MUfoid.  at  M*.m.  CMher  bids: 
FklUlpHoaaad.  Lawrenoa,  fti.tU.  and 
Jaka  wacaDhack.  lAwrane*.  U*,~  ~ 


BRIDGES 


1^1. 


*N«w  Havan,  Conn. — Contract  raporteU 
awardad  Jaty  U  br  Bd.  Pub.  Wka.  to 
Owrcr  «  Maaatx.  i»  Shaltoa  Ave.,  for 
ooaatruetlBir  Whalley  Ave.  aawar.  at  tSl.- 
Mt.    P.  L.  nird.  aiT  Kncr. 

^Maw  Havan.  Conn.— Contract  raportcd 
awarded  to  Dwyer  *  Mannlx.  SIS  StMlton 
ATcoue.  for  constnictlnc  aawera  throuch 
WliaMo   Avenue,  at  tsrtM. 

ralrpeet.  N.  Y.— FoUawInc  are  S  lowest 
bMa  opened  July  »  by  Vlllace  Board 
(R.  U  WUUaaaa.  Ok.)  for  1  mile  of  8  and 
l^lB.  aaaaia  IVaai  ptans  of  C  F.  Flaher. 
tM  Flower  Oty  ParttTRocliestcr:  H.  ft  8. 
FMBdoaa  Co..  Hocbcoter,  t&.>M;  William 
L.  Pfeilfer.  RochcMer.  |7.TSS.  Ralph  F. 
Ralb'.  I'tlea.  rr.tli. 

^Vonkara,  N.  V.— Contract  reported 
l«  Jooopk  CtaDcuUl  *  Son.  Tonkera,  (or 
iwi— tniftlng  bouae  and  storm  water  sewer 
la  FHaUlaW  Street,  at  «14.T00. 


N.  J.— Contract  awarded  by 

Ooo.  on  Streets  and   Hlgbways  for  con- 
atnietlna  sewers  In  Cbelton  Avenue.  Fair- 
and  N    -     ■    -  -  —      - 


N.  Stztb  StreeU  to  F.  A.  Ward. 
Ut  TrenMa  ATenue.  at  M  eta.,  $1.19  and 
tl.tS  per  Un.  ft. 

*Occjn    City.     Md.— Contract    awarded 
July    »    by    Mayor    and    Council    tJ.    M. 
I.  Sacy.)  for  oonatruetins  sewage 
station.  clartBcatlon  tank,  Inter- 
_    and    branch    aewera.    to    Boyle- 
■oller    Contr.    Co..    Calvert    Buildinf. 
~norr.  at   IU.29C.      Puah   &   Hubbard. 
L.   Til   WItherspoon   Bulldlni;.   Phils - 
■».  P». 

*Caat    Grand    Raplda.    Midi. — Contract 
tad   awarded   by   Village  Council   to 
'     H.     Prance.     Qrand     Rapids,     (or 
system,    at    ttOlC      Plana    belns 
'   for  sewace  dispooal  plant. 

'*Mllwauli«o,  Wla.— Contract  awarded 
by  Sewerase  Catan.  (John  H.  Fowles. 
■aey.)  for  constmetlnx  a  plant  for  treat - 
ias  s_part  of  sewace  to  John  F.  Casey 
On.,  nttsbujsli.  Pa.,  at  »&5.000  (bids 
•MMd  July  IS).  Other  bids:  Hansen 
Ooalr.  Co..  Milwaukee,  Wis.,  $K.S08: 
V.B.  Dredce  *  Dock  Co..  Chk»co,  DL, 
9H,W7». 

-^Whltawatar.  Wia.— Contract  for  con- 
atructlnc  sewen  awarded  July  20  to  A.  M. 
Lanlson.  Waukeson,  lU.,  at  tZl.MO.  Next 
>  loweat  Uda:  A.  C.  Schrelter,  Manitowoc, 
tM.Sll:  F.  E.  Kanlmslil.  Watertown.  |28,- 
M»:  Peter  Borst.  Port  Wasblnston,  tSl.no. 
A.  N.  Savee,  City  Clk. 

)|«vl«tti.  Minn.— Contract  awarded  for 
eeaMmctlns  s«wa<e   dispooal   plant.   Im- 
'   ^     and    aludse    bed     to    Bvelath 
Co..    Evelcth.    at    tU.Ste     (Uds 
July    l»).      C.    M.    Dorway.    City 

AOmaita,  Nab.  —  Contract  reported 
awarded  t«  Jamaa  Jenson,  of  Omaha,  (or 
coaatnietlon  of  storm  water  sewer  from 
nirty-aixth  AT*nu«  to  JuncUon  with 
Brarett  Flaca  acwer  In  FonteneUe  Park. 
at  na.MC. 

««arliMNsM.  Me.— Contract  awarded 
July  M  for  eonstructlns  sewer  in  Dlst.  22 
SL-J*SPP!*  •  •*  Pluwaer-Adanis  Co., 
QpftacMd.  at  ff,IM.  Work  includes 
IfMf  ft.  l-ln.  and  M7  ft.  l«-ln.  pipe; 
'iJ'S'ft?'^-  *  ""■*'  «*«>ks.  »  manholes 
wV"'=-^      excav.     Next  I  towest 


X-S  -iiX-  '"••tfkw.  ^nnnflald.  t».222; 

_  ^yw— d..  Or|M-Poll«wrt^  ars  bida  re- 
22J5.  '^«MH!»d  by  City  Cooadl  for  con- 
SfSfMSIL-'tt^S^  ooacwu  aower  In 
Kmc  AiW  airaol.  EaM  Soeond  Straat,  to 
i^gytm.^^y^.^J""  Contract  Co. 
KlH^JS'-'**:  01»t'«»c»>  *  JopUn,  Port- 


PROPOSED     WORK. 

Salem,  Mass. — County  Comrs.  and  cities 
o(  Salem  and  Beverly  will  about  Oct.  1 
let  contract  (or  conatruction  of  a  bridge 
between  Salem  and  Beverly;  It  will  prob- 
ably be  let  In  three  sections;  total  cost, 
1115.000. 

Woonsocket,  R.  I. — Plans  being  pre- 
pared by  Frank  H.  Mills.  City  Ensr,  for 
concrete  highway  bridges  to  be  con- 
structed over  Blackstone  River.  Appro- 
priation available  $90,000. 

Reading,  Pa.— Plans  o(  Philadelphia  & 
Reading  Ry.  Co.  (S.  T.  Wagner.  Ch.  Engr.. 
Philadelphia)  have  been  approved  by  City 
Engineer  (or  three  concrete  bridges  to 
be  erected  at  Center  Avenue,  Fourth 
Street  and  Schuylkill  Avenue,  to  cost 
about   t7S,000. 

Portsmouth,  Vs. — Construction  of  con- 
crete bridge  over  Tanner's  Creek  on 
Jamestown  Boulevard  contemplated  by 
Clounty  Road  Bd.  at  Portsmouth. 

Spartanburg,  8.  C. — Contract  about  to 
be  let  by  Southern  Ry  Co.  (W.  H.  Wells. 
Ch.  Kngr..  Washington.  D.  C.)  for  con- 
structing concrete  bridge  over  railroad 
tracks   at   Church    Street. 

Springfield,  Qa. — E^fflngham  and  Bul- 
lock Counties  will  construct  a  bridge  over 
OKoechee  River  at  EHkins  Landing.  Cost 
95.000.  Statesboro  County  seat  Bullock 
County 

Cocoa,  Fla. — C.  M.  Rogers.  Daytona. 
engaged  to  prepare  plans  for  concrete 
bridge  m  miles  in  length  across  Indian 
River  at  Cocoa. 

St.  Franclsville,  La. — Police  Jury  o( 
West  Feliciana  Parish  voted  an  appro- 
priation of  )2S,000  (or  erecting  bridges 
over  streams  of  county. 

Oandrldge,  Tenn. — County  Court  ap- 
propriated 15,000  toward  constructing 
steel  bridge  over  Houston  River  neat 
Jefferson  City. 

Green  Bay,  Wis. — City  contemplates 
constructing  2  highway  bridges,  one  a 
Strauss  tnscule.  to  cost  $50,000.  and  a 
swing,  cost  15,000.  Felix  Blemeret,  Ch. 
Com.  Streets  and  Bridges.  909  Main 
Street.     Aug.  Brauns.  City  Engr. 

Austin,  Tex. — See  "Sewerage  and  Sew- 
age Disposal." 

Walla  Walla,  Wash.— Orova  Cookerly, 
County  Engineer,  directed  to  prepare 
plana  for  constructing  steel  bridge  over 
Walla  Walla  River  at  Swegle  Crossing; 
coat  about  $18,000. 

BIDS     DESIRED. 

Montpeller,  Vt. — Reported  desired  un- 
til Aug.  2  by  J.  M.  Boutwell,  Mayor,  for 
constructing  a  steel  girder  bridge  with 
concrete  floor  on   State  Street. 

Woonsockst,  R.  I.— Until  Aug.  9  by  Bd. 
of  Aldermen  for  building  2  reinforced  con- 
crete bridges  on  Clinton  St.,  adTertlsed  in 
Engineering  Record.  Frank  H.  Mills,  City 
Engr. 

Westport,  Conn.— Until  Aug.  10  by  C.  J. 
Bennett,  State  Highway  Comr.,  Hart- 
ford, (or  constructing  12-8pan  rein(orced 
concrete  girder  highway  bridge  over 
Saunttuck  River,  advertised  In  Engineer- 
ing Record. 

Harrlsburg,  Pa.— Until  Aug.  11  by 
Henry  W.  Cough,  County  Controller,  for 
rebuilding  County  bridge  over  lines  of 
P.  A  R.  Ry.,  Nineteenth  Street,  to  be  of 
reinforced  concrete,  bow  string  arch. 

Orlmesland,  N,  C. — Reported  desired 
until  Aug.  2  by  County  Comrs.,  Oreen- 
vllle  (Brascoe  Bell.  Clk.).  (or  construct- 
ing reinforced  concrete  bridge  across 
Chlcod  Creek  near  Orlmesland. 

Athens,  Ga, — Until  Aug.  17  by  Tate 
Wright.  City  Clerk,  (or  new  abutments 
and  raising  existing  piers,  advertised  in 
Engineering  Record. 


sieti*  Verk.  N, 


k.II;-X*"!5"fr'"t  ""*  *  !<"»••»  W<1«  opened  July  16  by  Douglas  Mathew- 
'•  J*£°'y  Sr,   •"•.Bronx,   for   constructing  aewera  and   appurtenances   in 
5fJL^22?.^*ft,*^""*?\  <'2,.  R«J««T»  *  HMerty,   inc.,    I62d   Street  and 
River,  JM,tM(b)JoaephL.   SIgretto  A  CoTPort  Schuyler  Rood,   $81,868; 
Co..  24M  Walton  Avenue,  $S9.944;  Hanover  Contr.   Co..  271   W 


(cl  Lawraaee  Oontr. 


l»Ck  Street.  IM.M2. 
Cone 


„.  .  oncrete  Sewers: 

$14  Un.  (t.  «  ft.  9  In.  X  *  ft 

H7  lln.  ft.  (  ft.  «  In.  X  t  ft 

tit  lln.  (t.  S  (L  9  In.  X  *  ft 

nX  Un.  ft.  S  ft.  (  in.  X  t  ft 

UK  lln.  ft.  i  ft.  S  In.  X  •  ft...... 

VltnOed  Pipe  Sewer: 

71  Un.  ft.  M  In... 

U  Uo.  ft.  II  In     

n  Ub.  ft.  U  In 

2»4  lln    ft.  U  In 

M  Un.  (t.   of  tmatD  eonnectiona.... „ 

jjf  Mn.  tVyltT.  pipe  dratna.  M  to  if  In •' 

W  apws  tar  houae  connections. 

M  iiMiiliiiise   

""  ■«.  yd.  itepe 
«■-  yd.  radi  ( 
lA—  CO.  ya. 
M  eu. 
M  ctt. 

M  cu.  yd.  stone   baUaat 

M.MO  lb.  of  steel  reinforcement  bars. 
SOJU  tf.  timber. 


yd.  Cleaa  C  eooereu 

y*.  try  ruMMe  maaonrr. 


titB.  timber  etientliig 


■**^»;*  '^  » 


.'»> 

(b) 

(c) 

(d) 

114.20 

$14.26 

$17.00 

$17.00 

14.20 

14.26 

16.00 

16.00 

18.90 

14.26 

16.00 

16.00 

10.35 

14.26 

11.00 

13.00 

11.40 

14.26 

11.80 

13.00 

1.70 

3.00 

4.00 

5.00 

1.76 

2.60 

3.25 

4.00 

0.«0 

1.E0 

3.25 

3.00 

1.25 

1.50 

2.25 

2.75 

0.90 

1.00 

3.00 

1.60 

9.01 

4.00 

3.00 

2.00 

0.7S 

0.30 

0.50 

0.40 

4S.M 

60.00 

60.00 

46.00 

0.M 

O.OI 

0.60 

0.60 

!••• 

4.00 

3.00 

3.60 

7.M 

6.00 

6.50 

6.60 

6.00 

5.00 

6.50 

6.00 

1.09 

1.00 

S.00 

1.60 

8.00 

0.01 

2.30 

2.00 

O.OI 

0.03 

0.03 

0.03 

26.00 

26.00 

50.00 

50.00 

0.01 

0.O1 

40.00 

40.00 

0.27 

0.25 

0.32 

0.30 

Hamilton,  Qa.— Until  Aug.  7  by  County 
Comrs.  (or  constructing  steel  bridge  over 
Mullwrry  Creek.  2  miles  north  of  Waverly 
Hall,  to  consist  of  a  40-(t.  span  with  16- 
ft.  roadway  with  banisters  and  concrete 
rloor. 

Marysvllle,  Ohio.— Until  Aug.  16  by 
Charles  A.  Morelock.  Co.  Aud..  (or  fur- 
nishing material  and  constructlne  sub- 
structures and  superstructures  o(  bridges 
as  (ollows:  Ford  Bridge,  126-(t.  span, 
16-ft.  roadway,  over  Bokes  Creek,  Taylor 
Township;  Evan  T.  Jones  Bridge.  90-ft. 
span,  16-ft.  roadway,  over  Fulton  Creek, 
Claibourne  Township;  McCullough  Bridge, 
76-(t.  span,  16-(t.  roadway,  over  Robin- 
son Run.  Jerome  Township;  Temple 
Bridge,  60-ft.  span,  16-ft.  roadway,  over 
Rush   Creek,   Washington   Township. 

GIrard,  Kan. — Reported  desired  until 
Aug.  11  by  County  Comrs.  for  steel  or 
reinforced  concrete  or  steel  bridges  to 
include  the  (ft)nstruction  of  3  new  bridges 
and  removal  of  2  old  ones  to  other  loca- 
tions. Probable  cost  of  steel  bridges, 
$7,476,  and  reinforced  concrete,    $9,717. 

Richmond,  Mo. — Reported  desired  un- 
til Aug.  4  by  Howard  M.  Shirkey.  Co. 
Clk.,  for  constructing  three  concrete 
bridges. 

Tulsa,  Okla.— Until  Aug.  26  by  Bd.  Co. 
Comrs.  for  constructing  reinforced  con- 
crete bridge  over  Arkansas  River,  at 
Tulsa,  advertised  in  Engineering  Record. 
Engineers,  Harrington,  Howard  &  Ash, 
Kansas  City,  Mo. 

Wagoner,  Okla. — Reported  desired  un- 
til Aug.  2  by  County  Comrs.  for  con- 
structing two  60-(t.  steel  approaches  to 
a  steel  bridge  over  Ditch  D,  Verdigris 
Drainage  Dist.   No.  1. 

Coloma,  Cal. — Until  Aug.  16,  according 
to  press  reports  by  County  Supervisors  at 
Placervllle  (or  constructing  a  steel  truss 
bridge  across  the  South  Fork  of  the 
American  River.     Probable  cost,  $10,000. 

Kennett,  Cal. — Until  Aug.  21  according 
to  press  reports  by  County  .Superv..  Red- 
ding, (or  constructing  a  combination  rein- 
forced concrete  and  wooden  structure  of 
3  spans  of  200  ft.  each,  with  approaches. 
80  (t.  In  length  at  each  end.  Probable 
cost,  $40,000. 

Vlsalla,  Cal.— Until  Aug.  16  by  County 
Clerk  (or  constructing  400-ft.  concrete 
bridge  on  concrete  foundation  over  Kings 
River  on  state  highway;   cost,   $20,000. 

PRICES     AND     LETTINGS. 
•klndicatea  award  of  contract. 

-ASayrevllle,  N.  J. — Contract  for  con- 
structing drawbridge  over  South  River 
at  Sayreville  awarded  by  County  Bd. 
Freeholders  at  New  Brunswick  to  Gen- 
eral Engineering  and  Contr.  Co.,  New 
York  City,  at  $66,714. 

■^West  Chester,  Pa. — Contract  award- 
ed July  26  (or  constructing  65  (t.  span 
bridge  over  Brandywine  Creek  to  Dun- 
leavy  Bros.,  Coatesville,  at  $6,500.  Isaac 
Y.  Ash,  County  Controller. 

Youngstown,  Ohio. — See  "Paving  and 
Roads. 

-^Indianapolis,  Ind. — Contract  for  con- 
structing two  additional  spans  to  bridge 
over  White  River  at  West  Washington 
Street  awarded  by  Bd.  Pub.  Wks.  to  Na- 
tional Concrete  Co.,  Indianapolis,  at  $110,- 
000. 

-^Lansing,  Mich. — Contracts  awarded  by 
Frank  F.  Rogers,  State  Highway  Comr., 
for  constructing  trunk  line  bridges  (bids 
opened  July  9). 

Bridge  24— Over  Sturgeon  River,  Chas- 
sell  Township,  Houghton  County,  2  piers, 
2  abutments  and  approach  floors,  to  Illi- 
nois Bridge  Co.,  Chicago,   III.,  at  $5377. 

Bridge  43— Over  Sugar  River,  Gladwin 
Township,  Oladwin  County,  substructure 
to  E.  C.  Nolan  &  Son,  EdenviUe,  Mich.,  at 
$2610,  and  superstructure  to  American 
Bridge  Co.,  Detroit,  at  2.9  cts.  per  100  lb.; 
estimated  weight  48,300  lb. 

Bridge  46— Over  Eagle  River,  Houghton 
Township,  Keweenaw  County,  substruc- 
ture and  floor  to  Smlth-Byers-Sparks 
Company,  Houghton,  at  $1628.82,  and 
superstructure  to  Wisconsin  Bridge  Co.. 
Milwaukee,  Wis.,  at  3.49  cts.  per  100  lb.; 
estimated  weight  72,000  lb 

Bridge  62— Over  Pine  River,  Wales 
Township,  St.  Clair  County,  Illinois 
Bridge  Co..  Chicago,  111.,  at  $2347. 

Bridge  64--Over  Eagle  River,  Houghton 
Township,  Keweenaw  County,  substruc- 
ture and  floor  to  Smlth-Byers-Sparks 
Company,  Houghton,  and  superstructure 
to  Michigan  Bridge  &  Pipe  Co.,  Lansing, 
?i/?Al^,.P^-  P**"  ""  "»•;  estimated  weight 

•  ♦Lewl'ton.  1 1 1. --Con  tract  for  construct- 
ing Bernadotee  bridge  5  miles  north  of 
i^^f-Ji'""^^^  '9  Central  States  Bridge 
&.'".5'*"*'~"''  '"''  To  be  of  steel  and 
have  three  spans,  totaling  255  ft.;  con- 
crete foundation. 

•KflJ^SI^'."'  '"•— <lont'-act  (or  concrete 
Sf.Ii^.fl'i  *?''  v';L"K  **"•  a'»o  super- 
structure o(  bridges  on  Flaher  Rd.. 
awarded      to      liarnewolt      Constr       Co 

«MSr'*;<,HxPl,''"  ■^^'te'-  E  Emery.  Co. 
Supt.   o(   Hlghway.s. 

>K*K^'*^II'  •$■"•— Contract  awarded  July 
rn  «L*in  Co'nra.  for  constructing  one 
60.   one  60  and   one  70-ft    steel  hrldWo  to 

wniirm"'^,  "^'".^t  Co/  VlJ,*cenner!nd° 
vvilllam  H.   Webster,  Co.  Clk. 

J..t7"»i""}!;^'''..  N«'>-— Contract  awarded 
i"'>l.  21  (or  steel  highway  bridge  over 
North  Canadian  River  at  Beard  Street  ?o 


Kansas  City  Bridge  Co.,  Kansas  City    at 
$5,570.     B.  B.  Wyatt.  Deputy  County  Clk. 

-^Hardin,  Mont. — Contracts  awarded  by 
Co.  Comrs.  (R.  P.  Ross.  Clk),  (or  con- 
structing bridges  as  follows  (bids  opened 
July  21):  To  Security  Bridge  Co 
Billings,  (or  Hardin  bridge,  at  $27  622' 
and  Sarpy  bridge  at  $8,540;  and  to  Jess 
Stout,  Sheridan,  Wyo.,  for  Wyola  bridite 
at  $3,798. 

♦  Lajunta,  Col. — Contract  awarded  by 
Co.  Comrs.  for  reinforced  concrete  bridge 
over  Anderson  Arroyo  of  Fifth  Street  in 
Lajunta,  including  removal  of  present 
bridge,  one  75-ft.  arch  or  two  50-(t. 
arches,  to  Pueblo  Bridge  Co..  Pueblo,  at 
$6,640. 

-A-Colvllle,  Wash.— Contract  awarded  by 
Co.  Comrs.  for  constructing  a  steel  truss 
highway  bridge  near  Kettle  Falls,  to 
Northwestern  Paving  Co.,  Spokane,  at 
$3,500,     R.   B.   Thomas,  Co.  Engr. 

Seattle,  Wash. — Following  are  lowest 
bids  opened  July  23  by  Bd.  Pub.  Wks. 
(C.  B.  Bagley.  Secy.)  for  constructing  2 
steel  bascule  bridges  on  concrete  founda- 
tions: 

Fifteenth  Avenue  N.  W.,  over  .Salmon 
Bay  Waterway:  Substructure.  Booker, 
Kiel  &  Whipple,  Central  Bldg.,  $92,145; 
superstructure.  Beers  Bldg.  Co.,  Pittock 
Bldg.,  Portland,  Ore.,  $146,049. 

BYemont  Avenue  bridge,  over  Lake 
Washington  Canal:  Substructure,  Pa- 
cific States  Constr.  Co.,  Burke  Bldg., 
$112,651.  F.  A.  Rapp,  Structural  Engr., 
Room   307,    City  Hall. 

-^Seattle,  Wash. — Contract  for  con- 
structing steel  swing  span  bridge  over 
Duwamish  River  awarded  by  County 
Comrs.  (bids  opened  July  20)  to  Manhat- 
tan Contr.  Co.,  Central  Building,  at 
$26,594. 

•Tacoma,  Wash.— Contract  awarded  by 
city  for  constructing  S.  Thirty-fourth 
Street  bridge  to  Graff  &  Sheldon,  at  lump 
sum  bid  of  $10,894.  Next  3  lowest  bids: 
M.  Hugh  &  Johnson,  $11,709;  A.  Ryd- 
strom,    $11,768;    Bachelor  Bros.,   $12,250. 

^Eugene,  Ore. — Contiact  for  construct- 
ing Coast  Fork  wooden  bridge,  awarded 
to  Portland  Bridge  Co.,  Portland,  at 
$9,450.      Stacy    M.    Russell,    Co.    Clk. 

♦Eugene,  Ore. — Contract  for  construct- 
ing wagon  bridge  over  Coast  Fork. 
Willamette  River,  awarded  by  County 
Comrs.  July  19  to  Portland  Bridge  Co., 
Portland,   at   $9,450. 


PAVING  AND  ROADS 


PROPOSED     WORK 

Buffalo,  N.  Y. — Contract  is  about  to  be 
let  for  paving  Seventh  Street,  repaying 
Carolina.  Jersey,  Maryland  and  Virginia 
Streets. 

Common  Council  voted  to  pave  Tlftt 
Street  with  brick,  cost  $25,000. 

Buffalo,    N.    Y, — See    "Railroads." 

Patchogue,  L.  1.,  N.  Y.— About  $23,079  is 
to  be  spent  for  highway  repairs  in  Pat- 
chogue by  Bd.  Supervisors. 

Hilton,  N.  J.— Road  Com.  Bd.  Chosen 
Freeholders  at  Newjirk  voted  to  macad- 
amize Springfield  Avenue. 

Brackenrldge,  Pa. — Citizens  voted  $36,000 
bond  issue  for  paving  streets. 

Camp  HIM,  Pa. — Citizens  voted  $30,000 
bonds  for  paving  Mark  Street.  Arthur 
W.    Lebo,    Boro.    Secy. 

Philadelphia.  Pa. — Plans  completed  bv 
Bureau  Highways  for  paving  Emerald 
Street,    estimated   cost   $120,000. 

Baltimore,  Md. — Paving  Comn.  voted  to 
pave  Hillen,  Fayette  and  Gold  Streets  with 
sheet  asphalt. 

Elkton,  Md. — Bonds  amounting  to  $25,- 
000  sold  by  County  Comrs.  for  construct- 
ing roads. 

Jackson,  N.  C. — All  bids  opened  July 
10  by  Bd.  Road  Comrs.  Jackson  Town- 
ship (G.  A.  Moore,  Secy.),  for  constructing 
8  or  10  miles  of  clay-gravel  and  sand- 
clay  roads  have  been  rejected.  No  date 
yet  set  for  new  bids. 

Dunedin,    Fla. — See    "Water    Works." 

Selma,  Ala. — Dallas  County  Bd.  Revenue 
voted  to  construct  a  road  from  Point 
Clear  between  Central  Mills  and  SafTord 
to  Wilcox  County  Line  about  three  miles. 

Meridian,  Miss. — See  "Sewerage  and 
Sewage    Disposal." 

Bexley,  Ohio. — Reported  bonds  for  $121,- 
000  for  Improving  streets  will  be  sold 
Aug.  6  by  Chas.  E.  Miller,  Village  Clk. 

Chllllcothe,  Ohio.— H.  M.  Redd,  City 
Engr.,  instructed  to  prepare  plans  and 
estimates  for  cement  sidewalks,  curbs 
and  gutters  on  E.  Water  Street. 

Lima,  Ohlo.^-Contract  will  soon  be  let 
for  9000  sq.  yds.  brick  paving  on  B.  Pearl 
and  State  Streets.  <Jary  Bryson,  City 
Engr. 

Beldlng,  Mich.— Bonds  for  $40,000  will 
be  sold  Aug.  5  by  F.  E.  Conant.  City  Clk., 
for  paving  Main.  Bridge  and  Pleasant 
Streets,  about  18,000  sq.  yd.  Material  not 
yet  selected.  Engineers,  Smith  &  Boulay 
Co.,   Nasby  Building,  Toledo,  Ohio. 
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Paulding,  Ohio. — Bonds  amounting  to 
195,700  sold  by  county  for  road  improve- 
ments. 

Sheboygan,  Wis. — City  contemplates 
laying  about  20,000  sq.  yd.  concrete  paving 
during  summer,  in  addition  to  paving  now 
under  way.     C.  U.  Boley.  City  Engr. 

Jefferson,  Iowa.— City  Council  voted  to 
pave  28  blocks  of  city  streets. 

Sioux  City,  Iowa — City  Council  voted  to 
pave  Perry  Creek  and  Broken  Kettle 
Roads,  cost  about  $125,000. 

University,  Neb.— About  $27,800  to  be 
spent  by  city  for  street  improvements. 

York,  Neb.— Citizens  voted  $25,000  bonds 
for  intersection  paving.  Address  A.  B. 
Chatterton,  City  Clk. 

Missoula,  Mont. — Council  considering 
paving  of  Pattee  and  E.  Pine  Streets  with 
bitulithic,  wood  block  or  vitr.  brick  on 
B-in.  concrete  foundation;  cost,  $35,000. 
L.   E.  Harris.   City  Clk. 

St  Louis,  Mo.— Bd.  of  Public  Service 
recommended  to  Bd.  of  Aldermen  street 
improvements  as  follows:  Bernays  Avenue 
witii  asphalt.  $30,944;  Theckla  Avenue,  as- 
phalt, $14,670;  January  Avenue,  brick, 
$19,705;  Kaiser  Street,  telford,  $6,073; 
Waterman  Avenue,  resurfacing  brick 
pavement  with  asphalt,  $5,800. 

Austin,  Tex.— Citizens  voted  $200,000 
bonds  for  street  improvements.  M.  C. 
Wellborn,  City  Engr. 

San  Antonio,  Tex. — V.  N.  Zizly,  Hous- 
ton, has  been  selected  to  make  survey  of 
Kings  Highway  from  Nacogdoches  to  San 
Antonio. 

Pueblo,  Col. — City  will  improve  Min- 
eral Palace  Paving  Dist.  Work  includes 
gravel  surface  streets,  197,300  sq.  yd. 
curb  and  gutter,  34,250  Un.  ft.  storm 
sewers,  including  manholes.  Intakes, 
catch  basins,  etc.;  total  cost  $50,743;  it 
is  also  proposed  to  curb  around  parks  in 
Abriendo  Avenue,  11,700  lin.  ft.;  also  to 
lav  asphalt  floors  on  C  Street  viaduct; 
also  on  E.  Fourth  Street  viaduct.  D.  P. 
Gaymon.  City  Engr. 

Aberdeen,  Wash. — Contract  about  to  be 
let  bv  City  Council  for  paving  Washing- 
ton Street;  cost  $16,000. 

Belllngham,  Wash.— City  Council  voted 
to  pave  Chestnut,  Wharf,  Maple  Streets, 
construct  concrete  sidewalks  on  Newell, 
Mason.  Garden,  Humboldt,  Chestnut  and 
Whatcom   Streets. 

Eltopla,  Wash. — About  6  miles  road  in 
Eltopia  to  be  paved  with  crushed  rock  by 
Co.  Comrs.  at  Pasco. 

Everett,  Wash. — Plans  being  prepared 
by  J.  W.  Hoover,  City  Engineer,  for  con- 
structing cement  sidewalks  on  S.  Rucker 
Ave.;    cost,    $15,000. 


Seattle,     Wash.— City     Engineer     estl-      ft.' 
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mates  cost  of  paving  as  follows:  E.  and 
W.  Green  Lake  Way,  $123,936;  Forty- 
seventh  Avenue,  $29,000;  Donald  Street, 
$16,000;  Ninth  Avenue  South,  $107,000. 

Stevenson,  Wash. — Citizens  Skamania 
County  voted  $210,000  bonds  for  road  im- 
provements. 

Tacoma,  Wash. — City  Council  voted  to 
pave  South  Tacoma  Boulevard  between 
S  Twenty-seventh  to  S.  Thirty-eighth 
Streets;  cost  $38,000.  City  and  county  to 
share  cost.  _     ,,    _„  .^ 

Plans  being  prepared  by  D.  H.  White, 
County  Engr.,  for  hard  surfacing  Pacific 
Highway  from  Country  Club  to  Dupont; 
distance  5.6  miles;   cost  about  $60,000. 

Contract  about  to  be  let  by  County 
Comrs.  for  paving  7  mile  highway  between 
Orting  and  Alberton  with  concrete  base 
and  bitulithic  surface. 

Cottage  Grove,  Ore.— About  $15,000  will 
be  spent  for  macadamizing  Pass  Creek 
Canyon  Road  by  State  Highway  Dept., 
at  Salem. 

Glenada,  Ore.- About  $10,000  will  be 
spent  by  city  for  hardsurfacing  road  from 
city  limits  to  railroad  at  South  Slough. 

Gresham,  Ore. — Contract  about  to  be  let 
by  Citv  Council  for  hardsurfacing  Roberts 
Avenue  and  Second  Street;  cost  about 
$12,000. 

Tillamook,  Ore. — Counties  of  Tillamook 
and  Yamhill  voted  to  construct  10-mile 
road  from  Grande  Ronde  to  the  coast.  J. 
C.   Holden,  Tillamook,  County  Clerk. 

Hayward,  Cal. — All  bids  opened  by  Bd. 
Trus.  for  paving  1  mile  "C"  Street  with 
asphalt  rejected.  According  to  reports 
new  bids  will  be  received;  cost  about 
$43,000. 

Provo,  Utah. — City  Coran.  voted  to  pave 
Center  Street;  cost  $20,016. 

Pocatello,  Idaho. — Contract  about  to  be 
let  bv  City  Council  for  paving  Garfield 
and  Benton  Streets;   cost,   about  $30,000. 

Toronto,  Ont. — York  Township  Council 
considering  construction  of  an  asphalt 
roadway  on  Dundas  Street;  cost  about 
$19,000. 

BIDS     DESIRED. 

Boston.  Mass.— Until  Aug.  2  by  Edw. 
R  Miirjihy.  Comr.  Pub.  Wks.,  Boston,  for 
bituminous  maciidam  roadway  on  Monte- 
hello  Rd..  Roxbury;  also  Hassam  block 
pavement  on  public  alleys  809,  810  and  811. 


Massachusetts. — Until  Aug.  3  by  State 
Highway  Comrs.,  Boston  (William  D. 
Sohler,  Chmn.),  for  constructing  State 
highways  in  towns  as  follows: 

Ashburton.   5200   ft.   in  length. 

Chelmsford,   2500   ft.   in  length. 

New  York,  N.  Y.— Until  Aug.  3  by  Doug- 
l.-is  Mathewson,  Pres.  Boro.  Bronx,  for  im- 
proving streets  as  follows:  White  Plains 
Rd.,  7060  sq.  yd.  granite  block,  1900  sq.  yd. 
sheet  asphalt  pavement,  etc. ;  Webster 
Ave.,  24,950  sq.  yd.  redressed  granite  block 
pavement,  etc.;  Manida  St.  and  Benedict 
.Ave,,  4965  sq,  yd.  bituminous  concrete 
pavement,  etc.;  Mott  Ave.,  13,100  sq.  yd. 
sheet  asphalt  and  570  sq.  yd.  redressed 
granite  block  pavement,  etc.;  Baker  Ave. 
and  Victor  St.,  15,980  sq.  ft.  concrete  side- 
walk, etc.;  also  furnishing  and  delivering 
350  tons  asphaltic  cement;  350  tons  lime- 
stone dust,  etc. 

Until  Aug.  3  by  Marcus  M.  Marks.  Pres. 
Boro.  Manhattan,  for  regulating  and  re- 
paving  with  sheet  asphalt,  portions  of 
Twenty-fifth,  Fifty-fifth,  Sixty-fourth, 
Eighty-fifth  and  several  other  streets,  re- 
quiring in  all  about  25,000  sq.  yd.  pave- 
ment, etc.;  also  reconstructing  sidewalks 
on  Cathedral  Parkway,  in  all  2000  sq.  ft. 
concrete   sidewalks.    Class  A. 

Yonkers,  N.  Y. — Until  Aug.  2,  accord- 
ing to  press  reports,  by  Bd.  Contract  and 
Supply  (Edw.  P.  Walsh.  Secy.)  for  regu- 
lating, grading  and  otherwise  improving 
portions  of  Morsemere  Avenue.  Wilson 
Place.  Tibbets  Road  and  several  other 
streets. 

Newark,  N.  J. — Bids  desired  until  Aug. 
5.  by  Bd.  Street  and  Water  Comrs. 
(Morris  R.  Sherred,  Ch.  Engr.),  for  pav- 
ing and  repaving  portions  of  Hinsdale 
Place,  Yates  Avenue,  Oxford,  Tyler, 
Vesey  and  Read  Streets,  requiring  in  all 
13,250  sq.  yd.  bitulithic  pavement,  on  a 
6-in.    concrete   base.   etc. 

Until  Aug.  12  by  Bd.  Street  and  Water 
Comrs.  (M.  R.  Sherred.  Ch.  Engr.).  for 
paving  Belleville  Avenue  from  Broad 
Street  to  Bloomfleld  Avenue,  requiring 
4500  sq.  yd.  granite  pavement  on  a  6-in. 
concrete  foundation,   etc. 

Paterson,  N.  J.— Until  Aug.  3  by  Bd. 
Pub.  Wks.,  for  macadamizing  portions  of 
Trenton  Avenue,  Elk.  Mercer,  E. 
Eleventh.  E.  Twenty-third  and  numerous 
other  streets.     H.  J.  Harder,  City  Engr. 

Rutherford,  N.  J.— Until  July  30  by  F. 
.\.  Stedman,  Boro.  Clk.,  for  laying  water- 
bound  macadam  on  portions  of  Walnut 
Street,   Morse   and    Woodland   Avenues. 

Pennsylvania. — Until  Aug.  10,  by  State 
Highway  Dept.  (Robt.  J.  Cunningham. 
Comr.).  Harrisburg,  for  reconstructing 
State    roads    as    follows: 

Muncy,  Lycoming  County,  5843  ft.  in 
length. 

Milton,    Northumberland    County,    4940 


Stroudsburg,  Monroe  County,  4871  ft. 
Bids  desired  on  brick  block  pavement. 

Baltimore,  Md. — Until  Aug.  4  by  Bd.  of 
Awards,  care  of  City  Register,  for  con- 
structing approximately  17,000  sq,  yd, 
concrete  paving  around  the  filtration 
plant.    Lake   Montebello. 

Wilmington,  Del.— Until  Aug.  16.  by  Bd. 
Directors.  Street  and  Sewer  Dept.  (L.  V. 
Christy,  Secy.),  for  grading  and  excavat- 
ing streets,  constructing  concrete  foun- 
dations, concrete  and  brick  gutters,  sheet 
asphalt,  asphaltic  concrete,  bitulithic, 
Warrenite,  asphalt  block  and  vitr.  block 
pavements.  Bids  desised  on  not  less 
than   50,000   sq.   yd.   street   surface. 

Orlando,  Fla. — Reported  desired  until 
Aug.  2  for  grading  and  paving  with  sec- 
ond quality  brick.  2.25  miles  road  between 
Oakland  and  dividing  line  between  Orange 
and  Lake  Counties.  Address  G.  R.  Ram- 
sey, Highway  Engr..  Orlando. 

St.  Petersburg,  Fla. — Until  .\ug.  5  by 
City  Comrs.  for  grading,  curbing  with 
granite  surb  and  paving  with  vitr.  brick, 
Roser  Park  Drive,  Seventh,  Emma  Ave- 
nues and  several  other  streets, 

Louisiana, — Until  Aug.  16  by  State 
Highway  Dept.,  New  Orleans  (Frank  M. 
Kerr.  Ch.  Engr.)  for  constructing  with 
gravel,  about  26  miles  highway  in  Road 
Dist.   No.  1,  West  Baton  Rouge  Parish. 

Winchester,  Ky. — Reported  desired 
until  Aug.  6  by  S.  B.  Tracy,  City  Clk., 
for  constructing  about  13,000  sq.  yd.  sheet 
asphalt  pavement. 

Cincinnati,  Ohio.— Until  Aug.  5  by  Di- 
rector Pub.  Service  (Parke  S.  Johnson, 
Secy.),  for  improving  Rittenhouse 
Street,  by  grading,  curbing  and  paving 
with  asphalt,  constructing  necessary 
drains  and  Inlets  and  laying  6-ln.  water 
mains. 

Until  Aug.  3.  by  Director  Pub.  Service 
(Parke  S.  Johnson,  Secy.),  tor  grading, 
curbing  and  paving  with  bituminous  ma- 
cadam, Herbert  Avenue,  and  paving  with 
concrete  Tusculum   Avenue. 

Until  Aug.  9  by  DIr.  Pub.  Service 
(Parke  S.  Johnson,  Secy,),  for  improving 
Morgan  Street  and  Rldgeway  Avenue,  by 
grading,  curbing  and  paving  with  brick, 
etc. 

FIndlay,  Ohio. — Until  Aug.  5  by  Direc- 
tor Pub.  Service  (John  Page,  Clk.)  for 
fiirniahing  material  and  Improving  East 
Hardin  Street  from  Main  to  East  Street 
bv  paving  with  brick,  sheet  asphalt,  as- 
phaltic concrete,  wood  block  or  bitulithic. 


Gallon,  Ohio.— Until  Aug.  10,  by  Di- 
rector Pub.  Sei-vice,  for  furnishing  ma- 
terial and  Improving  portions  of  S.  Mar- 
ket, Jefterson  and  South  Streets,  with 
brick,  asphalt,  asphalt  block,  wood  block 
or  treated  macadam,  together  with  neces- 
sary gutter  curbing  and  drainage,  re- 
quiring approximately  26,000  sq.  yd. 

Goshen,  Ind.— All  bids  for  concrete  road 
work  opened  July  22  rejected,  and  new 
bids  desired  by  County  Auditor  until 
Aug.  14.  Lowest  bids  opened  July  22  and 
rejected  reported  as  follows:  Torrensce 
&  Janney.  Muncie,  at  $54,997  for  4  miles 
of  Oakland  Avenue;  A.  M.  Smith,  of  Elk- 
hart, at  $49,840,  for  Kauftman  Road; 
Gross  Bros.,  La  Porte,  at  $24,990,  for 
Diner  Southern  Road. 

Logan.  Ohio.— Until  Aug.  10  by  Fred 
Allen,  City  Clk.,  for  paving  Second 
Street  and  Zanesville  Avenue  with  brick 
on  gravel  foundation,  stone  curb,  cement 
fill. 

Lyons,  Ohio. — Reported  desired  until 
Aug.  3  by  Floyd  Carpenter.  City  Clk.,  for 
10,000  sq.  yd.  paving.  George  Champe, 
Engr.,    The    Nasby.    Toledo. 

Marion,  Ohio.— Until  Aug.  18  by  County 
Comrs.  (V.  Perle  Garfield,  Clk.)  for  re- 
flooring  bridges  with  rectangular,  lug  or 
hex.  creosoted  wood  block  as  follows:  16 
ft.  roadway.  153.6  ft.  span  bridge,  over 
Scioto  River,  Bowling  Green  Township; 
16  ft.  roadway,  143  ft.  span  bridge  over 
Whetstone  River,  Waldo  Township;  dou- 
ble span  bridge  and  52.5  ft.  span  and  one 
104.2  ft.  span  bridge  over  Scioto  River^ 
Green   Camp   Township. 

Ohio.— Until  Aug.  6  by  Clinton  Cowen, 
State  Highway  Comr.,  Columbus,  for  im- 
provements on  following  roads  (work  in 
all  counties  includes  bridges  and  culverts, 
grading  roadway  and  paving): 

Champaign  County,  Section  "N  of 
Urbana-Sidney  Road.  Concord  Township — 
Constructing  bridges  and  culverts,  grad- 
ing roadway  and  paving  with  waterbound 
macadam;  length  5280  ft.;  estimated  cost 
?8.^01.  .,    ^. 

Clermont  County,  Section  "J  of  Cin- 
cinnati-Chillicothe  Road,  Goshen  Town- 
ship— Paving  with  waterbound  macadam; 
length  16,178  ft,;  cost  $15,977. 

Clermont  County,  Section  "D"  of  Cin- 
cinnati-Batavia  Road,  Union  and  Batavia 
Townships  —  Paving  with  waterbound 
macadam;  length  16,071  ft.;  cost  $19,308. 

Cuyahoga  County,  Section  "I"  of  Cleve- 
land-East Liverpool  Road,  Bedford  Town- 
ship—Paving with  brick,  bitulithic  or 
bituminous  concrete;  length  15,883  ft. 
Estimates:  Brick,  using  sand  cushion, 
$82,f02;  brick,  using  sand  cement  cushion, 
$87,834;  bitulithic,  or  bituminous  concrete, 
using  sand  cushion  with  hillside  block, 
$88,064;  bitulithic,  or  bituminous  concrete, 
using  sand  cement  cushion  with  hillside 
block,  $88,497. 

Fairfield  County,  Section  "C"  of  Colum- 
bus-Lancaster Road,  Violet  and  Bloom 
Townships — Bridges  and  culverts;  cost 
$3  991 

Hocking  County,  Section  "I"  of  Logan- 
Athens  Road.  Green  Township — Paving 
with  brick:  length  7700  ft.;  cost  $26,967. 

Licking  County,  Section  "O"  of  Colum- 
bus-MlUersburg  Road— Paving  with  water- 
bound  macadam;  length  14,400  ft,;  cost 
$27,688. 

Licking  County,  Section  "L  of  Na- 
tional Road.  Contract  1 — Main  Market  4, 
Union  Township,  paving  with  concrete; 
length  4583  ft.;  cost  $12,038,  and  Contract 
2  Union  Township,  bridges  and  culverts; 
length  4698  ft.;  cost  $876. 

Licking  County,  Section  "M"  of  Na- 
tional Road,  Union,  Harrison  and  Etna 
Townships.  Contract  1 — Main  Market  4, 
paving  with  concrete,  tarbound  or  asphalt 
bound  macadam;  length  39,625  ft.  Esti- 
mated cost  of  concrete.  $110,850;  tar  bound 
macadam,  $99,885;  asphalt  bound  mac- 
adam. $98,460.  Contract  2— Bridges  and 
culverts;  length  39.625  ft.;   cost  $11,032. 

Licking  County,  Section  "N"  of  Na- 
tional Road,  Etna  Township.  Contract  1 
— Main  Market  4.  paving  with  concrete, 
tar  bound  or  asphalt  bound  macadam; 
length  37,349  ft.  Estimated  cost  of  con- 
crete, $97,367;  tar  bound  macadam,  $85,- 
781:  asphalt  bound  macadam,  $84,405. 
Contract  2 — Bridges  and  culverts;  cost 
$6,333. 

Lorain  County,  Section  "D"  of  Milan- 
Elyria  Road,  Amherst,  Russia  and  Hen- 
rietta Townships — Paving  with  water- 
bound  macadam;  length  23,272  ft.;  cost 
$32,611. 

Muskingum  County,  Section  "O"  of 
National  Road,  Union  Township — Paving 
with  concrete  (reinforced);  length  309.7 
ft.:  cost  $1,105. 

Muskingum  County.  Section  "P"  of 
National  Road,  Union  Township — Paving 
with  concrete  (reinforced);  length  254.3 
ft.;  cost  $899.75. 

Shelby  County.  Section  "C"  of  Sldney- 
Wapakoneta  Road,  Clinton  and  FVanklln 
Townships  —  Paving  with  waterbound 
macadam;  length  14,520  ft.;  cost  $30,013. 

Trumbull  County.  Section  "P"  of 
Youngstown  -  Sharon  Road,  Hubbard 
Township — Paving  with  bituminous  mac- 
adam; length  19,300  ft.;  cost  $46,702. 

Wood  County,  Section  "C"  of  Toledo- 
Perrvsburg  Road,  Perrysburg  Township: 
Contract  1 — Main  Market  7,  1,15  miles,  re- 
inforced concrete  pavement;  cost  $14,884: 
Contract  2 — Paving  with  18-ft.  reinforced 
concrete,  2.5  miles;  cost  $38,316.  Alter- 
native bids  win  also  be  received  for  fol- 
lowing: Contract  1 — Main  Market  7,  build- 
ing 1.3  miles  reinforced  concrete  pave- 
ment: cost  $14,899:  Contract  2 — Paving 
with  reinforced  concrete  2.85  miles;  cost 
$33,081. 


Licking  County,  Section  "E"  of  Colum- 
bus-Newark Road,  Newark  Township— 
f,Vi,'^^  *'*''  bltuminouB  macadam;  length 
5187.8  ft.,  or  0.98  miles;  width  of  pave- 
"le"'  16  't.;  width  of  roadway  26  ft;  cost 

.  Lawrence  County,  Section  "A"  of  Iron- 
ton-Mlller  Road,  Upper  Township— Lln- 
'^S  tunnel  for  approximately  100  ft;  cost 

.J'^'^"l  ^"^.  specifications  are  on  file  In 
the  office  of  County  Comrs.  and  at  the 
State  Highway  Dept.,  Hartman  Building. 

nJ^J."*"',  °'"'^1{"'"  A"K-  23  by  County 
Comrs.,  for  grading,  draining  and  mac- 
adamizing with  a  bituminous  or  other 
suitable  binder,  Jerusalem  and  Oregon 
townships  stone  and  gravel  road  No.  71 
about  1%  miles  in  Oregon  township  and 
5Vi  miles  in  Jerusalem  township.  Charles 
J.  Sanzenbacher,  Co.  Aud. 

Brownstone,  Ind.— Until  Aug.  9,  ac- 
?o°r  i=f,i^°  P""?^*  reports,  by  Town  Council 
for  paving  streets  with  vitr.  brick,  as- 
phalt, concrete  or  tarvia  bound,  17 
blocks.  ' 

Indiana.— By  County  Comrs.  for  con- 
structing roads  as  follows: 

Until  Aug.   3: 
.   Bedford,  a  macadamized  or  gravel  road 
in    Shawswick    Township.      E.     W     Ed- 
wards,   Co.    Aud.  'T.     j^ 

Rochester,  a  stone  and  two  gravel  roads 
in  Rochester  Township.  W.  C.  Miller 
Co.    Aud. 

Until  Aug.  5: 

Spencer,  a  stone  and  gravel  road  in 
Marion  Township.  George  W.  Stwalley, 
Co.  Aud.  ' 

Until  Aug.   9: 

Peru,  gravel  roads  In  Peru  and  Jack- 
son Townships.    F.  K.  McElheny,  Co.  Aud 

Until  Aug.  14: 

(3reencastle,  gravel  roads  In  Franklin 
and  Madison  Townships.  C.  L.  Alrhart 
Co.  Aud. 

Until  Aug.   16: 

South  Bend,  concrete  road  In  Penn 
Township.  Clarence  Sedgwick,  Co.  Aud. 

Indianapolis,  Ind,— Until  Aug.  9  by  W 
T.  Patten,  Co.  Aud..  for  constructing  5 
concrete  roads,  about  62,000  so.  yd.  C  E 
Cheney,  Co.  Engr.  " 

Aurora,  ill.— Until  2  p.  m.  Aug.  2  bv 
City  Clerk  for  10,000  sq.  yd.  brick  pave- 
ment,, 4800-ft.  curb  and  gutter,  etc.,  ad- 
vertised In  Engineering  Record. 

Dixon,  III.— Until  Aug.  7  at  office  of 
County  Supt.  of  Highways,  L.  B.  Neigh- 
bour, Dixon,  for  refiooring  the  Grand  De- 
tour Bridge,  between  Nacusa  Township. 
Lee  Co.',  and  Grand  Detour  Township. 
Ogle  Co.,  known  as  Grand  Detour  Bridge. 
4  spans,  200  ft.  each,  roadway,  18  ft.  The 
work  to  be  done  includes  the  removal  of 
the  present  floor,  cleaning  and  painting 
all  steel  work  and  placing  a  creosoted 
block  floor.     Engineer's  estimate,  $7,900. 

Fulton,  III.— Until  Aug.  2  by  Bd.  Local 
Improv.  (J.  c.  Snyder,  Secy.)  for  con- 
structing Fifteenth  Avenue  and  Lincoln 
Avenue  paving  system.  The  work  will 
consist  of  12.250  Sq.  yd.  concrete  pave- 
ment and  12,963  sq.  yd.  No.  1  brick  block 
pavement,   etc. 

Mount  Carmel,  III.— Until  Aug.  12  bv 
E.  E.  Seller,  Clk.,  Road  DIsL  3,  for  20 
miles  gravel  road,  estimated  cost  $60,000. 
advertised   in   Engineering  Record. 

Council  Bluffs,  Iowa — Until  Aug  2  by 
Charles  J.  Duff,  City  Clk.,  for  furnishing 
material  and  constructing  sidewalks,  in 
all  about  202,630  sq.  ft.  sidewalk,  etc. 

McGregor,  Iowa. — Until  Aug.  2  by  F.  C. 
Sloane,  City  Clk..  for  paving  Main  Street 
from  Front  to  Center  Street,  with  brick 
block,  vertical  fiber  brick,  cement  con- 
crete, asphaltic  concrete,  creosoted  block 
or  bitulithic  on  5-in.  concrete  foundation; 
about  19,353  sq.  yd.  M.  Tsehirgo,  Engr.. 
Cedar  Rapids. 

College  View,  Neb. — Reports  state  bids 
desired  by  Village  Clerk  until  5  P.  M., 
Aug.  2,  for  work  in  Paving  Dist.  1.  Esti- 
mated cost,  $42,200  for  asphaltic  concrete; 
$55,000  for  vitr.  repressed  brick;  $50,000 
for  3  In.  vertical  fibre  brick  and  |40,500 
for  concrete. 

Lincoln,  Neb.— Until  Aug.  18  by  H.  E. 
Wells,  County  Clk.,  for  constructing  pav- 
ing in  Paving  Dist.  No.  8.  County  Sur- 
veyor's estimate:  Vertical  fibre  brick.  3 
in.,  $44,000:  repressed  brick  block,  $50,- 
000;  asphaltic  concrete,  $40,500. 

Mitchell,  S.  D.— Until  Aug.  10  by 
Thomas  Eastcott.  City  Aud.,  for  grading, 
curbing  and  paving  Railroad  Street  and 
W.  Fourth  -Avenue,  approximately  13.793 
sq.  yd.  paving,  etc.  Bids  desired  on  two- 
coat  Portland  cement,  brick,  creosoted 
wood  block,  single-coat  Portland  cement 
and  asphaltic   concrete   pavement. 

Watertown,  S.  D. — Until  Aug.  9  by  O. 
M.  Lane.  City  Aud.,  for  furnishing  ma- 
terial and  paving  with  Portland  cement 
a  number  of  alleys. 

Missoula,  Mont. — Until  Aug.  3  by  L.  E. 
Harris,  Cit.v  Clk..  for  furnishing  material 
and  constructing  a  pavement  of  vitr. 
brick,  creosoted  wood  block,  standard 
bitulithic,  asphaltic  concrete  or  aaphaltic 
macadam  on  a  5-in.  concrete  base,  in 
Special  Improv.  Dist.  No.  35,  in  all  6660 
sq.  yd.     E.  S.  Hathaway.  City  Engr. 

Kansas  City,  Mo.— Until  Aug.  3  by  Bd. 
Park  Comrs.  (T.  C.  Harrington.  Secy.) 
for  constructing  bituminous  macadam 
pavement  on  Euclid  Avenue  from  Spring 
Vallev  Park   to  Twentieth   Street. 
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!■■  rant  III  sad  U  iiiU«s  ma- 
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BMa  dailrwl  unUI  Aux 
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>.  or  vamtxj  uoon.  u  voobx.  iot  ormin- 
U«:  cradlM  and  brtdgtiw  llh  milea  of 
MnMwaatbl^war  batwMn  Colfax  and 
raliaaii      Joha  MoOaw.  Countr  Encr. 

Tacoma.  Waak.— S«9ortad  dcalrml  unUl 


Ans.    14    br    Tbaaaa    Norrla,    Oa    Aud. 
(or   lavovwK   PannaBant    Hlchwar    No. 
of  aboat   Or*   laUaa,    to 
prapartaMT  •ob-Kiade, 
•te.     Bida  daairod  on 
a,  aaphaltle,  ooocrvte. 
,  btahwar  brtck.  No.   S 
<«.   I  parlnc  brick,   two 
MM   ooursa  oonercte   or 


WaltabMro.  Waalw— Reported  d«alr«d 
oatll  Aas.  i.  br  City  Clark,  for  crareUnc 
and  nMcadaiBliil^  a  portton  of  Weat 
Favtk  auaac    FtebaUo  eoat  tlt,OM. 

WfaaMMton.  —  Rcportad  dMirwl  until 
Aiw.  >  br  State  Hicbwar  Oomr..  W.  R. 
Bar.  OtrioflaL,  for  sradlnk  and  aortactnc 
a  alitp  0t  uAwar  aaar  llanraTtna:  prob- 


WatanrWaii  Waah.— CaUl  Auc.  IT  br 
CBMtr  Coaara.,  WatamUe.  for  cradlnc. 
dralataw  aad  aartacinB  with  cruahad 
■raral  or  reek.  t%  mUtm  Sunaat  HItbway 
naar  Orooedo  ea  <MnBiMa  Rlrer.  10  mllaa 
aboxra  Wanatfftia:  probable  coat  m.OOO. 
R.  P.  Poatar,  Co.  Ensr. 

Coouilla,    Or*.— Reported    dealred    until 
Aiw.    t   br   BoM.    Wataon.    Co.    Clk..    for 
a  mlla  of  eraebad    stone   ma- 
~  te  Bead  Diet.    No.   S.   with 

. waaitec  aortece  2  In.  thick, 

•  ft.  wide,  with  cmahed  atone  ahouldara. 
«H  ft.  wide. 

PRICKS     AND     LETTINOS. 
A/adieaMa  awarj  of  contract. 

^Andever,  Maaa.— Contract  awarded 
br  Maaaacbuaetta  BUchway  Comn..  Boa- 
tea,  far  bolldlac  aectloa  of  blrhway  In 
iiailinai  to  D.  J.  Sbeebaa  Co..  Lynn,  at 
MMNl  Next  S  lewwt  bIda:  Phllpot 
Ooatr'OOL.  Malroaa.  nL*M:  R-  K.  Hodaon. 
Mall  laa  ftUM:  T.  BTlfornlban.  Hamll- 
lae.  tU-m. 

'IHMw  Brftain,  Conn.— Contract  for 
aaviiv  Lafayette  Street  with  concrete 
awavSad  by  Bd.  Pub.  Wka.  to  Good  Roada 
Oeaatr.  Co..  New  Britain,  at  tt.U  par 
a«.  rd- 

Havaa.  Coaa.— Contract  for  pav- 
Straet  with   eheet  aipbalt 


■rdad  br  PeraMaant  Pavinc  Comn.  to 
W.   Blakaalaa   Sopa  Co,   New_Haven. 


»bWM      V-1 

MtaJTB 


y. — FbOewInc    are    four 

~    July    tt   by   VtOase 

■n.  Clk.)  for  37M  aq. 

ITTt  lln.  ft.  concrete 

Bock   A  Oriflln,   Maaaena.   tlO.SSl: 

Hwk  Haam.  New  BailB.  tUillO:  William 
Bias  CoBtr.  Co.,  Ogdaaateitf.  tlO.tll; 
JaaMa  E.  Martla,  Utica,  tlOJUi. 

tor    paring 

awaroad   by 

Burgmrd 


tcmmn  Mda  avaaad  Jul 
Oeaaea  (J.  A.  Batanan. 
rdL  brick  pavlac  aad  177 
earb:     Bock   A  OrUIn, 


ilBuWale.    N.   V^— Contract    for 
Wmt   atreat   with   aapbalt   aa 
Oouocil    to   Baory    P. 


at  ILUH  par  aq.  rd..  total  tl4.»S. 

Alfeanr.  **.  y^FtollowInc  are  lowMt 
bIda  oaanod  Jolr  M  ^  State  Comn.  Hlch- 
waya.  iS  L*acaatar  Straet.  for  conatruc- 
tloo  of  bUdiarara  br  State  Aid: 
Road  Im.  &>mwalI-Weat  Point,  Parta 
t  Ofsasa  County.  4.M  mUaa-^lobn 
Oo^  Tookara.  frnjM; 
kakdl.  <SM.MS:  Notdona 
A  PatrlikL  Moom  Varaoa.  mUMt:  Sra- 
oal  BaaSa.  Inc.  Baaeoo.  ^m.nX;  WU- 
Uam  Heraa  Co.,  Naw  Tork.  mT.MX:  P.  3. 
Jovee  Col.  Inc.  New  Tork.  ttM.CM. 

Bead  wra.  Cornwall- Weat  Point,  Fkrt  S, 
Oiaaca    Oountr.    1.17    mllea — ^Nordone    A 
raMBo.  Meiwt  VarnoB.  tU,S41:  Woptoqr 
Col.    Davanport.    Iowa,    flt.XT; 
~     "I,     Inc .     Baaoon,     ill.400: 
n,  Mcnanda,  flt.in. 


Coi..   Boflato,  at  t»»JUt. 

«M«w  Verfc.  N.  V,— ContracU  for  abaat 
'    1t   raparlac   awarded    by   Prealdent 

at  Wanhattan.  July  U,  aa  followa: 

abay-alcktk  •mot  tma  Park  to  Fifth 
Avoaaa.  to  Aaphalt  CoBatr.  Co.,  MS 
Bwar.  rr.aM:  l*etb  street  Drom  C.  P. 
We»l  to  Anwtardam  Avenue,  to  Sicilian 
Co,  41  Park  Bow^  llJjn,  and  100th 
Street  rran  Weat  bid  Avaaoe  to  Rlrer- 
atde  Drtve.  to  Ba»*ar  ParlnK  Co..  m 
Bway..   ttjttl. 

♦•alawaaca,  W.  V, — Contract  for  par- 
lac  Bnmnrtt,  wIlaoB.  Annatrons  and  Jef- 
feraea  Straata  wKh  brick  awarded  by 
CaauBOa  CuMartl  le  B.  B.  Bunce.  Oiean, 
at  HMO- 

•yracuaa.  N.  V.— I^owaat  Md  ot>ened 
for  parlBK  Coort  Street  aabadtted  br 
XoBdo  Conatr.  Co..  Syiacuaa.  at  tlZ.«S4. 

^Veiikara.  H,  Y.— Contract  awarded  to 
John  O.  WeatOB.  Tonkera.  for  recniatliur. 
nadbis.   ImproTtlBC  FortScId  Aranoe.  at 


AHackenaaek,  N.  J.— Contract  award- 
ed July  1(  for  1S.9S0  sq.  yd.  bituminous 
macadam,  etc..  to  E.  C.  Humphrey, 
Hackensack.  at  tl5.030.  Other  bids: 
Continental  Pub.  Wks,.  New  York, 
tl5.S5»;  Weldon  Contr.  Co..  Rahway. 
N.  J.,  tK.tSS:  A.  N.  Gill.  Hackensack. 
tl7.20S.  P.  J.  Thomson,  Clk.  Bd.  Chosen 
Preeholders. 

'AJoraey  City,  N.  J.— Contracts  for  pav- 
Ins  Pavonia  Avenue  from  Summit  to 
Cheatnut  Avenue,  and  on  Mercer  Street 
from  Baldwin  Avenue  to  Summit  Avenue 
awarded  to  W.  T.  Crlchfleld,  B4  Fifth 
Avenue,  Hoboken,  at  83  per  cent  standard 
price. 

AMorristown,  N.  J. — Contracts  for  roads 
awarded  by  Morris  County  Bd.  as  fol- 
lowa (bids  opened  July  18):  Denvllle- 
Rockaway  Road,  to  Weldon  Contr.  Co., 
Rahway.  at  $3<.180,  and  Rocka way- Dover 
Road,  to  Ostwrne-MarselUes  Co.,  Mont- 
cUir.  at  $31,992. 

-ACIarlon,  Pa. — Contract  awarded  July 
IS  for  1446  cu.  yd.  excav.,  2464  Un.  ft. 
curb.  4255  sq.  yd.  part.,  etc.,  to  L.  H. 
HUeman  A  Co.,  New  Kensington,  Pa.  F. 
M.  Arnold.  Jr.,  Boro.  Secy. 

'^Franklin,  Pa. — Contract  awarded  July 
6  bv  Campbell  A  Curry,  Engrs.,  First  Na- 
tloiial  Bank  Building,  Johnstown,  for  ap- 
proximately 9000  aq.  yd.  brick  or  concrete 
paving,  to  Suppes  Contr.  Co.,  Johnstown, 
at  tZ.ii  per  sq.  yd. 

ANantlcoke,  Pa.^<?ontract  for  con- 
structing about  $70,000  worth  of  brick 
pavements  awarded  by  Newport  Town- 
ship Comrs.  to  Caradoc  Reese,  Nanticoke, 
at  22.20  per  sq.  yd. 

Philadelphia,  Pa. — Following  are  bids 
opened  July  13  by  Oept.  of  Pub.  Wks., 
Bureau  of  Highways  (wlUlam  H.  Connell, 
Chief),  for  street  Improvements. 

Asphalt  paving,  including  6-ln.  concrete 
baae,  average  price  11.431  per  sq.  yd.; 
and  Tltr.  block  gutter  pavt.,  6-in.  con- 
crete base,  average  price,  22.147  per  sq. 
yd.  Low  bidders:  Eastern  Paving  Co., 
Penn  Square  Bldg. ;  Barber  Asphalt  Pav- 
ing Co..  Land  Title  Bldg.;  Union  Paving 
Co.,  Thirtieth  and  Locust  Streets;  total 
amout  of  low  bids,  2132,076. 

Vltrlfled  block  paving.  Including  6-In. 
concrete  baae,  low  bidder,  Cunningham 
Paring  A  Constr.  Co.,  1345  Arch  Street, 
22.191  per  sq.  yd.;  total,  $18,748. 

Repaying  with  asphalt,  including  6-ln. 
concrete  baae,  average  price,  21.221  per 
■q.  yd.  Low  bidders:  Union  Paving  Co., 
Thirtieth  and  Locust  Streets:  Elastern 
Paving  Co.,  Penn  Square  Bldg.;  total 
amount  of  low  bids,  279,492. 

Repavlng  with  vltr.  block,  including 
6-ln.  concrete  base,  low  bidder,  Cunning- 
ham Paring  A  Constr.  Co.,  1345  Arch  St., 
12.028  per  sq.  yd.;  total,  $13,684. 

Repaying  with  wood  block,  including 
mortar  cuahlon  and  6-tn.  concrete  base, 
arerage  price.  22.796  per  sq.  yd.  Low 
bidders:  McNichol  I>avlng  &  Constr.  Co., 
1922  Cherry  St.;  Philadelphia  Paving  Co., 
1245  Arch  St.;  Mack  Paving  &  Constr. 
Co..  Twentieth  and  Sedgley  Avenue;  Ed- 
win H.  Vare,  Lincoln  Bldg.;  total  amount 
of  low  bids,  $124,322. 

Repavlng  with  granite  block,  including 
6-in.  concrete  base,  average  price  $2,915 
per  sq.  yd.  tiow  bidders:  Mack  Paving  & 
Constr.  Co.,  Twentieth  and  Sedgley  Ave- 
nues; J.  J.  McHugh,  Sixtieth  and  Balti- 
more Avenue;  total  amount  of  low  bids, 
$26,273. 

Resurfacing  with  aapbalt.  Including  6- 
In.  concrete  baae,  arerage  price  $1,232 
per  sq.  yd.  Low  bidders:  Eastern  Paving 
Co.,  Penn  Square  Bldg.;  Union  Paving 
Co.,  Thirtieth  and  Locust  Streets;  total 
amount  of  low  bids,   $14,938. 

Surfacing  waterbound  macadam  3-in. 
on  5-tn.  broken  stone  base,  96.1  cts.  per 
sq.  yd.;  4-tn.  on  8-ln.  Telford  base,  $1,118 
per  sq.  yd.:  concrete  gutters,  $1,369  per 
so.  yd.  Low  bidders:  W.  J.  Henderson, 
6726  Ridge  Avenue;  P.  J.  Snyder,  Bailey 
Bldg.:  J.  F.  Shanley.  Commercial  Trust 
Bldg.;  total  amount  of  low  bids,  $26,883. 

Resurfacing  with  bituminous  pavement, 
E'ln.  concrete  baae,  low  bidder.  Eastern 
Paring  Co.,  Penn  Sq.  Bldg.,  $1.15  per 
■q.  yd.;  total,  $8258. 

Repaying  bridge  with  wood,  low  bidder, 
M.  A  J.  B.  McHugb,  892  N.  Markoe 
Street,   $9715 

'^Philadelphia,  Pa.^<k)ntracts  for  re- 
paring  awarded  July  24  by  Dept.  Pub. 
Wks.  as  follows:  Market  Street  with  as- 
phalt to  Newton  Paving  Co.,  Trenton, 
N.  J.,  at  $9,050;  Crefeldt,  Hampton 
Avenues,  Eleventh,  FalrhiU,  Seventh, 
Thirtieth  and  Diamond  Streets  to  Eastern 
Paving  Co..  1414  S.  Penn  Square,  at 
$24,020. 

AWhaelIng,  W.  Va.— Contract  for  ma- 
cadamizing 2  miles  of  Fairmont  Road 
awarded  by  County  to  Seipel  A  Wolfe. 
Toledo.  Ohio:  about  $50,000  Is  available 
for  Improvement. 

Montgomery,  Ala. — Ix>we8t  bid  opened 
by  City  Comn.  for  paving  FInley  Curve 
In  Cloverdale  Terrace  DIst.  submitted  by 
Jamison  A  Hallowell,  Montgomery,  at 
$10,700. 

Memphis.  Tenn. — Only  bid  received  by 
Bd.  City  Comrs.  for  paving  Mississippi 
Boule.  submitted  by  Memphis  Asphalt 
Paving  Co.,   Memphis,  at  $9,208. 

'AEIkton.  Ky.— Contract  for  construct- 
ing i%  mllea  pike  from  city  limits  to 
.Ix>«an  county  line  awarded  by  Fiscal 
Court    to   Roy   L.    Qowel,    Rnssellrille,   at 

^Louisville,  Ky. — Contract  for  con- 
slnjfrtlng  J  1/2  miles  of  Tariorrille  Road 
awarded  by  Placal  Court  to  Hoke  Co., 
I^oulsvllle.  at  $11,576. 


-AWIIIIamstovipn,  Ky. — Contract  for  con- 
structing ten  mile  road  from  WiUIams- 
town  to  Kenton  County  line  awarded  to 
W.  F.  Woodruff.  Louisville,  at  $20,172. 

-^Cincinnati,  Ohio — Contract  awarded 
July  12  bv  Philip  Fosdick,  Dir.  Pub.  Serv- 
ice, for  gradins,  setting  curb  and  paving 
with  granite  blocks  portion  of  Warsaw 
and  Glenway  Aves.  to  Kirchner  Constr. 
Co.,  Cincinnati,  at  $79,752. 

-^Greenford,  Ohio.— Contract  for  sur- 
facing  roads  east,  west,  north  and  south 
through  Greenford  awarded  by  Green 
Township  Trus.  to  Smith  Constr.  Co., 
Toungstown,  at  $32,245. 

-Alndlanapolls,  Ind. — Contract  for  paving 
Keystone  Ave.  with  asphalt  awarded  by 
Bd.  Pub.  Wks.  to  Republic  Constr.  Co., 
Merchants  Bank  Bldg.,  at  $12,008. 

*New  Philadelphia,  Ohio.  —  Contract 
awarded  July  19  for  constructing  1  mile 
brick  road  to"W.  M.  Erode  Co.,  New- 
comerstown,  at  $16,800.  Edward  Stingel, 
Co.   Engr. 

-^Oak  Hill,  Ohio— Contract  awarded  for 
grading,  curbing  and  paving  W.  Main 
Street  with  brick  and  Water  Street  with 
macadam  to  W.  H.  Ringwald  &  Sons  Co.. 
Chillicothe,  at  $11,450  fblds  opened  July 
17).     D.  Spurge  Perry,  Village  Clk. 

-t^hlo. — Contracts  for  constructing  state 
highways  awarded  by  State  Highway 
Comn.   at  Columbus,   July   23.   as  follows: 

Ashland  County,  Ashland-Loudonville 
Road,  3.58  miles  macadam,  to  D.  A. 
Phillips,   Ashland,  at  $44,036. 

Montgomery  County,  Cincinnati-Day- 
ton Road.  2.45  miles,  brick,  to  Strodbick 
Bros..  Middletown,  at  $62,359. 

Stark  County,  Canton-Steubenville 
Road,  2.69  miles,  to  TurnbuU  Bros.  Co., 
Canton,   at  $51,084. 

Union  County,  Urbana-Marysville  Road, 
4.27  miles,  concrete,  to  Gather  M.  Junk, 
Chillicothe,  at  $51,990. 

-^Sandusky,  Ohio— Contract  for  paving 
W.  Monroe  Street  with  brick  awarded  by 
Bd.  Control  to  A.  G.  O'Donnell,  Sandusky, 
at  $21,777. 

■^-Toledo,  Ohio. — Contracts  awarded  by 
Bd.  Control  for  paving  as  follows:  Haw- 
thorne, Thompson  and  Lucas  Streets,  to 
H.  P.  Streicher  Co.,  Toledo,  at  $40,906; 
Foster  and  Berry  Streets,  to  Harris  & 
Tansey,   Toledo,   at   $16,039. 

'ArWestervllle,  Ohio. — Contract  for  pav- 
ing with  brick  awarded  as  folows  (bids 
opened  July  16) :  W.  Home  St.,  to  Monarch 
Constr.  Co.,  Columbus,  at  $10,748.  and 
Vine  Street  to  Walsh  &  Jones,  Mount 
Vernon,  at  $7197.  R.  D.  Bennett,  City 
Clk. 

♦Youngstown,  Ohio. — Contract  for  re- 
paying floor  of  South  Avenue  Viaduct 
awarded  by  County  Comrs.  to  Colucci 
Bros.,  Toungstown,  at  $5073. 

Elkhart,  Ind. — Following  are  lowest  bids 
opened  by  County  Comrs.  for  construct- 
ing concrete  roads:  William  Torrence, 
Muncle,  for  Whittaker  Road,  $54,997;  A. 
M.  Smith,  Elkhart,  for  Kaufman  Road, 
$49,840:  Gross  Brothers,  Laporte,  for  Dlener 
Southern  Road,  $24,990.  and  Sparks  &  Mo- 
Olanock.  of  Kirklln,  for  Dlener  Central 
Road.  $5,605. 

-A-Warsaw,  Ind. — Contract  for  construct- 
ing Qwln  Road,  extending  two  miles 
south  of  Nappanee.  awarded  by  county 
to  T.   E.   Sparks,   Klrkland,  at  $19,500. 

-AOak  Park,  III. — Contract  awarded  July 
20  by  Bd.  Local  Improv.  (B.  C.  Brand- 
stadt.  Secy.)  for  grading  and  paving  with 
asphaltic  concrete,  constructing  granite 
combined  curb  and  gutters,  etc.,  on  por- 
tions of  Jackson  Street,  Lyman.  Highland, 
Humphrey  and  Seventy-second  Avenues, 
to  American  Asphalt  Paving  Co.,  Cham- 
ber of  Commerce  Bldg.,  Chicago,  Stand- 
ard Paving  Co.,  29  S.  L.a  Salle  Street, 
Chicago,  and  H.  G.  Goelitz  Co.,  Oak  Park. 

'^Milwaukee,  Wis. — Contracts  for  pav- 
ing with  asphalt  awarded  by  Bd.  Public 
Works  as  follows,  total  cost  $100,000: 
Vliet,  Galena  and  Cherry  Streets,  to  Bad- 
ger Constr.  Co.,  Milwaukee;  Eighth  and 
Twenty-first  Avenues,  to  White  Constr. 
Co.,  Milwaukee. 

ACIInton,  lov»a. — Contract  for  block 
paving  (bids  opened  July  20)  awarded  to 
Thomas  Carey  &  Sons,  Clinton,  at  follow- 
ing bid:  10  cu.  yd.  excess  excav.,  60  cts.; 
12,238  sq.  yd.  vltr.  block  pav.,  $2.10;  363 
sq.  yd.  alley  crossinKs,  $1.50;  2344  lin.  ft. 
old  stone  curb,  reset,  15  cts.;  872  lln.  ft. 
new  concrete  curb,  50  cts.;  695  lln.  ft. 
special  concrete  curb,  60  cts.;  362  lin.  ft. 
curb  bars,  25  cts.;  5  pavements  adjusted, 
$10;  10  cu.  yd.  excess  concrete,  $8;  500  sq. 
ft.  sidewalk,  13  cts.;  3  catch  basins,  $35; 
120  Un.  ft.  c.  b.  pipe,  60  cts.;  total  $27,917. 
Independent  Constr.  Co.,  Devanport.  bid 
for  this  work  $29,736. 

AOIenwood,  Iowa. — Contract  awarded 
July  19  for  paving  Walnut.  Vine.  Sharp, 
First  and  Fourth  Street  with  6-in.  Port- 
land cement  concrete  mixture  1:2:4  to 
.Samuel  Friedman,  Omaha.  Neb.,  at  $1.33 
per  sq.  yd.;  total  cost  $20,000. 

•Le  Mars,  Iowa.— Contract  for  paving 
Plymouth.  I-:agle  and  other  streets  with 
6-in.  concrete  pavement,  30  ft.  wide 
about  2  miles  in  length,  to  A.  R.  Lake! 
I.*  Mars,  at  $1.09  per  sq.  yd.  Other  bids 
per  sq.  yd.:  Moore  Sleg  Constr.  Co., 
Waterloo,  $1.16;  C.  H.  Atkinson,  Water- 
town.  8.  D  $117;  Delben  Wheeler,  Ire- 
L*J"-  *^J^^'-.K:  L-  I^'"n  Paving  Co., 
Sioux  City,  $1.18.  B.  C.  Woolley,  City 
Engr. 


*Duluth,  Minn. — Contracts  for  paving 
Grand  and  Commonwealth  Aves.  with  1- 
course  reinforced  concrete  awarded  to  15. 
W.  Coons  Co.,  at  $43,613;  Hilliard  &  Jullen 
received  contract  for  surfacing  E.  5th 
St.  with  Rocmac  and  5th  Alley  with  con- 
crete, at  $4,008.     Lyonel  Ayers,  City  Engr. 

•Fairmont,  Minn. — Contract  awarded 
July  20  to  Fielding  &  Shepley,  St.  Paul, 
for  24,208  sq.  yd.  paving  with  7968  lin.  fl. 
curb.  3037  cu.  yd.  extra  grading,  etc.,  at 
$57,299.     Frank  O.  Jones,  City  Engr. 

•  Norfolk,  Neb. — Contract  awarded  (or 
paving  (bids  opened  July  19)  to  H.  .1. 
Cathroe  Co.,  Omaha,  at  following  bid: 
29,135  sq.  yd.  6-ln.  concrete  paving,  1- 
course  l-2«/4-4  gravel  concrete,  $1.24;  15,- 
928  ft.  6  x  18  in.  cement  curb  with  H-ln. 
cement  facing  on  curb,  27  cts.;  1261  cu. 
yds.  extra  grading,  30  cts.  H.  H.  Tracy, 
City  Engr. 

•Helena,  Mont.— Contract  lor  paving 
Wilder  Avenue  awarded  by  City  Council 
to  Adami  Bros.,  Helena,  at  $9,529. 

•Phllllpsburg,  Mont. — County  Comrs. 
Granite  and  Deer  Lodge  Counties  award- 
ed contract  for  constructing  Flint  Creek 
Hill  Road  to  Clitton-.\pplegate  Co.,  Ana- 
conda,  at  $13,000. 

•Springfield,  Mo. — Contract  awarded 
July  20  by  City  Clerk,  tor  paving  with 
asphaltic  concrete  as  follows:  Normal 
Avenue,  about  5575  sq.  yd.,  to  Jarrett 
Richardson  Paving  Co.,  Springfield,  at 
$1.46  per  sq.  yd.,  and  with  Tarvia  on 
boulevard  from  Cherry  Street  to  Grand 
Avenue,  10,500  sq.  yd.,  to  A.  A.  Holman, 
Union  National  Bank  Bldg.,  $1.02  per 
sq.  yd. 

•Cuero,  Tex. — Contract  for  constructing 
gravel  roads  in  Toakum  Hochhelm  Pre- 
cinct of  De  Witt  County  awaraea  to  R. 
F.  Field,  Victoria.  About  $50,000  is  to  be 
spent  for  roads. 

•  Longvlew,  Tex. — Contract  awarded 
July  14  by  Co.  Comrs.  for  grading  and 
surfacing  with  stone  and  gravel  fifteen 
miles  of  Dallas-Shreveport  Highway,  to 
Owens  Constr.  Co.,  Vlcksburg,  Miss.,  at 
$67,166.  Other  bids:  M.  W.  Taylor  &  Co., 
Marshall.  $67,688;  O.  C.  McElrath,  Gilmer, 
$77,974;  Roach-Mannigan  Pavmg  Co.,  Fort 
Worth,  $80,190. 

•Dewey,  Okla. — Contract  for  paving 
(bids  opened  July  20)  awarded  to  Con- 
nelly Constr.  Co..  El  Reno,  Okla.,  as  fol- 
lows: 16,075  sq.  yd.  concrete  paving, 
$1.20;  7360  lin.  ft.  concrete  curb,  50  cts.; 
16,075  sq.  yd.  grading,  17  cts.;  105  lin.  ft. 
water  crossing,  $3.25;  total  cost  about 
$25,000.  Other  bids:  W.  W.  Fuller, 
Muskogee,  Okla.,  $27,904;  Municipal  Eng. 
&  Constr.  Co.,  Oklahoma  City,  Okla., 
$28,621;  Green  &  CuUen,  Independence, 
Kan.,  $30,160.  J.  H.  Chandler,  Engr..  104 
E.   Fourth  Street,   Bartlesville. 

•Anacortes,  Wash. — Contract  for  paving 
State  Street  with  concrete  awarded  by 
City  Council  to  N.  W.  Ball,  Seattle,  at 
$10,000. 

•  Everett,  Wash. — Contracts  awarded 
by  Co.  Comrs.  for  highways  17  and  18  to 
Ward  &  Templeton,  Everett,  at  $9,510  and 
$13,694  respectively. 

•Olympla,  Wash, — Contracts  for  con- 
structing highways  awarded  by  State 
Highway  Comn.  as  follows: 

Whatcom  County.  Pacific  Highway  be- 
tween Custer  and  Enterprise,  2%  miles,  to 
Charles  F.  Lind,  Bellingham.  at  $12,186. 

Spokane  and  Pend  Orielle  Counties, 
Highway  No.  23,  between  Mead  and  New- 
port, 35 %  miles,  to  General  Constr.  Co., 
Spokane,  $69,692. 

•Olympla,  Wash. — Following  are  bids* 
opened  July  19  by  State  Highway  Comr. 
for  paving:  „ 

•Whatcom  County,  Custer  to  Enter- 
prise. Totals  of  bids:  Charles  E.  Lind. 
1525  Forest  Street,  Bellingham,  $12,186 
(awarded  contract) ;  Worthen  &  Satter- 
thwalte,  Lynden,  $14,489;  Sloane  Bros., 
Box  348,  Seattle,  $14,734;  L.  H.  Goerlg, 
1027  Bellevue  Court,  Seattle,  $14,324. 

•Spokane  and  Pend  Orielle  Counties, 
road  from  Mead  to  Newport.  Totals  of 
four  lowest  bidders:  General  Constr.  Co.. 
806  Mallon  Ave.,  Spokane,  $69,692  (award- 
ed contract);  Clifton  Applegate,  Button 
Building,  Spokane,  $78,191;  Carlson-Chin- 
dahl  Co.,  Realty  Building,  Spokane,  $78,- 
476:  Spokane  Asphalt  Paving  Co.,  725 
Hutton  Building,  Spokane.  $82,683. 

Unit  prices  of  General  Constr.  Co.,  suc- 
cessful bidder  on  above: 
126,030    cu.    yd.    common    excav., 

inc.   haul   400  ft $0.20 

6,540   cu.    yd.    loose    rock    excav., 

inc.   haul   400  ft 0.70 

13,240   cu.    yd.    solid   rock   excav., 

inc.   haul   400  ft 0.98 

135,000  cu.  yd.  overhaul  on  any  of 

above  materials,  per  ea.  100  ft. .  0.015 

20  cu.  yd.  riprap  hand  placed 2.50 

115  cu.  yd.  concrete  1st  Class 13.25 

151  cu.  yd.   concrete  2d  Class 11.75 

6,160  lb.  steel  I-beams  and  struct. 

shapes  in   place 0.06 

8,800    lb.    steel    reinforcing    bars 

in  place   O.m 

900    «q.    ft.    expanded    metal    in  _  __ 

place    0.01 

500  sq.  ft.  chicken  wire  in  place.  0.03 

160  lin.  ft.  pipe  rail  in  place 0.70 

2,000  lln.   ft.  guard  rail  in   place, 

inc.  spikes  and  bolts 0.26 

1,920    lin.     ft.     flr    piling    driven,  . 

below  cut-off O.So 

550  lin.  ft.  plain  concrete  pipe  In 

place,  18-in.  diameter '■»' 
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436    lin.    ft.    reinforced    concrete 

pipe  in  place,  24-in.  diameter. .  2.60 

Clearing     and     grubbing     (lump 

sum)    10,000.00 

15,500  lin.  ft.  side  surfacing O.OS 

Concrete  arch  bridge,  70  ft.  long 

(lump   sum) 2,730.00 

Concrete  arch  bridge,  75  ft.  long 

(lump   sum) 3,455.00 

Thurston  County,  Mud  Bay  to  McCIeary. 
Four  lowest  bidders:  Rlgnell  &  Bankston, 
1518  C  Street,  Tacoraa,  Wash.,  $31,922; 
August  Wallin,  Aberdeen,  $32,146;  Sloane 
Bros.,  Box  348,  Seattle,  $33,582;  L.  H. 
Goerig,  Lacey,  $33,792. 

Unit  prices  of  Rignell  &  Bankston,  low- 
est bidders: 
69,000    cu.    yd.    common    excav..    Inc. 

haul  of  400  ft $0.24 

4,500  cu.  yd.   loose  rock  excav.,  inc. 

haul  of  400  ft 0.40 

4,000  cu.   yd.  solid  rock  excav...  Inc. 

haul  of  400  ft 0.80 

25,000    cu.    yd.    overhaul    on    any    of 

above  materials,  per  ea.  100  ft 0.02 

37  acres  clearing 100.00 

28  acres  grubbing 125.00 

6,380  lin.    ft.   plain  concrete  culverts 

in  place 0.10 

622    lin.    ft.    plain    concrete    pipe    in 

place,    12-ln.    diameter 1.00 

386    lin.    ft.    plain    concrete    pipe    in 

place,    18-in.    diameter 2.00 

156  lin.  ft.  reinforced  concrete  pipe  in 

place,    24-ln.    diameter 2.50 

80  lin.  ft.  reinforced  concrete  pipe  In 

place,    30-ln.   diameter 3.00 

Seattle,  Wash. — Lowest  bid  opened  by 
Bd.  Pub.  Wks.  July  23  for  paving  Massa- 
chusetts Avenue  submitted  by  Ferguson 
Constr.     Co.,      407     White     Building,     at 

$24,752. 

^Corvallls,  Ore. — Contract  awarded  to 
John  W.  Ash,  Corvallis,  for  paving 
Twenty-sixth  Street,  between  Monroe  and 
Orchard,  with  reinforced  concrete,  con- 
orate  curb,   etc. 

-^Pendleton,  Ore. — Only  bid  received  by 
City  Council  for  paving  twenty-three 
blocks  with  gravel  bitulithic  submitted 
by  Warren  Constr.  Co.,  Portland,  at  $42,- 
180. 

Portland,    Ore. — Lowest   bid    opened    by 

City  Council  for  paving  Rodney  Avenue 
and  San  Rafael  Street  submitted  by 
Oskar  Huber,  Portland,  at  $13,003. 

Tillamook,  Ore. — Lowest  bid  opened  July 
14  by  city,  submitted  by  Arenz  Constr. 
Co.,  Salem;  it  bid  for  paving  witn  con- 
crete a  portion  of  Fifth  Street,  at  $1.34 
per  sq.  yd.,  and  with  concrete,  asphalt 
wearing  surface,  Second  Avenue  E.  and 
another  portion  of  Fifth  Street  at  $1.80 
per  sq.  yd.;  excav.,  60  cts.  per  cu.  yd. 
John  Aschln,  City  Recorder. 

■^'California.  —  Contracts  awarded  by 
Dept.  of  Engineering,  State  Highway 
Comn.,  Sacramento,  July  20,  for  road 
work    as    follows: 

Tehama  County  (between  Red  Bluff  and 
Northerly  boundary),  to  James  Fitzpat- 
rick,  Ochsner  Bldg.,  Sacramento,  at 
$48,136. 

Shasta  County  (across  the  Pitt  River 
south  of  Baird),  to  Ross  Constr.  Co., 
Forum  Bldg.,  Sacramento. 

Shasta  (bounty  (across  Boulder  Creek 
and  Shotgun  Creek).  F.  Rolandi,  Bank 
of  Italy  Bldg.,  San  Francisco. 

Alameda  County  (between  and  Santa 
Rita),  H.  G.  Vaughn  Constr.  Co.  and 
William  A.  Newson  and  C.  S.  Laumeister, 
Sharon   Bldg.,   San  Francisco. 

^Moscow,  Idaho. — Contract  awarded 
July  19  for  7000  sq.  yd.  hard  surface  pave- 
ment on  5-in.  concrete  base  I'A  top  with 
storm  sewers  and  curbs.  George  E. 
Wyckoff,  Spokane,  Wash.  J.  R.  Strong, 
City  Clerk. 


HYDRAULIC  CONSTRUC- 
TION   AND     RIVER 
IMPROVEMENTS 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


BIDS     DESIRED. 

Berlin,  Ont.— Until  Aug.  5  (extension 
of  date  from  July  29)  by  A.  H.  Millar, 
City  Clk.,  for  street  sprinkler  and  flusher, 
advertised    in   Engineering   Record. 

PRICES     AND     UETTINGS. 
ielndlcates  award  of  contract. 

New  York,  N.  Y. — Following  are  lowest 
bids  opened  July  16  by  J.  T.  Fetherston, 
Comr.  Street  Cleaning,  for  all  labor, 
equipment  and  appliances  required  for  the 
removal  of  snow  and  ice  during  the  winter 
season   1915-1916: 

Boro.  of  Manhattan:  Celestino  De 
Marco,  239  E.  17th  St.,  37  cts.  per  cu.  yd. 

Boro.  of  Bronx:  Thomas  Cummins 
Contr.  Co.,  444  E.  69th  St.,  30  cts.  per  cu. 
yd. 

Boro.  of  Brooklyn:  Rosenthal  Eng.  & 
Contr.  Co.,  165  Hooper  St.,  Brooklyn,  35.3 
cts.  per  cu.  yd. 

Manhattan  Boro.,  Dists.  1.  2  and  3: 
Snow  Contr.  Co.,  1  Madison  Ave.,  43  cts. 
per  cu.  yd. 

Brooklyn  Boro.,  Dists.  1,  2.  3  and  4: 
Parsons  &  Langtry  Co.,  30  Church  St., 
New  York,  lowest  on  DIst  1,  34.7  cts.  per 
cu.  yd.;  Ro.senthal  Eng.  &  Contr.  Co.,  165 
Hooper  St.,  Brooklyn,  lowest  on  Dists.  2 
and  3,  28  cts.  and  31  cts.  per  cu.  yd.; 
Thomas  Callandrello.  425  Malbone  St.,  only 
bidder  on  DIst.  4.  at  34  cts.  per  cu.  yd. 


PROPOSED     WORK 

Flood  Abatement — Glean,  N.  Y. — The 
Flood  Abatement  Comn.  has  appointed 
John  A.  O'Connor  and  Arnold  G.  Chap- 
man of  Albany  as  Executive  Engineers. 
The  plans  are  to  be  ready  for  the  con- 
tractors not  later  than  Oct.  1.  E.  W. 
Fitzgerald,   Pres. 

The  Olean  Flood  Abatement  work  will 
cost  $300,000  instead  of  $150,000,  as  pre- 
viously stated.  One-half  is  to  be  paid  by 
City  and  balance  by  State.  Entire 
amount  will  be  available  before  contracts 
are  let. 

Concrete  Dam — York,  Pa. — William  Rus- 
sell Smith  Co.,  York,  write  that  they  are 
preparing  plans  and  specifications  for 
concrete  dam,  to  be ,  erected  at  Castle 
Finn  Forge,  across  Muddy  Creek,  for  the 
Delta  Water  Power  Co.;  it  will  be  about 
200  ft.  long  and  30  ft.  high,  with  sluice 
way  and  other  incidental  improvements 
about  the  head  race,  all  of  which  are  to 
be  completed  this  year. 

Canal — New  Orleans,  La. — Ford,  Bacon 
&  Davis  of  New  Orleans  have  submitted 
to  Bd.  Port  Comrs.  report  on  industrial 
canal  project  authorized  by  State.  The 
engineers  submitted  four  tentative  plans 
for  a  barge  canal,  and  as  many  for  a 
combined  ship  basin  and  barge  canal.  In 
all  five  routes  were  considered,  and  it  Is 
probable  that  the  city  authorities  will 
select  one  of  these.  Estimated  cost  of 
Route  1,  $4,120,137;  No.  2,  $6,819,000;  No 
3,  $4,534,880;  No.  4,  $2,437,046. 

Drainage  Bonds— Sulphur,  La.— $20,000 
drainage  bonds  will  be  sold  July  31  by 
Sulphur  Drainage  Dist.  No.  2  (Edward  J. 
Rusillon,  Secy,  and  Treas.,  Box  228,  Lake 
Charles). 

Terminal  System — Louisville,  Ky. — Bd. 
of  Trade  Is  said  to  favor  construction  of 
a  terminal  system  on  water  front,  to  in- 
clude 2-story  wharf  warehouse. 

Power  Plant— Hazard.  Ky. — Arrange- 
ments reported  completed  by  E.  C.  Lilley 
Bluefield,  W.  Va.,  D.  Terpstra,  Norton, 
Va.,  and  others,  for  establishment  of 
power  plant  near  Hazard  in  Perry  County 
coal  field,  plant  to  cost  $350,000.  R.  D. 
Baker  of  Big  Stone  Gap,  Va.,  will  have 
charge  of  construction  work. 

Ditch — Morganfield,  Ky.— Contract  for 
construction  of  O'Nan  Public  Ditch  will 
nrobably  be  let  within  thirty  days  Work 
includes  13^4  miles  open  ditch,  requiring 
622,000  cu.  yd.  excav.  Norman  R.  Orcutt, 
Ch.    Engr.,   Morganfield. 

Drainage—  Bloomlngton,  III Prelimin- 
ary plans  are  being  prepared  by  A.  H. 
Bell  and  J.  G.  Hare  of  Bloomlngton  for 
proposed  Blue  Ridge  special  drainage  dis- 
trict; this  ditch  will  be  all  tile,  33  to  18  in. 

River  Straightening — Vtlllsca,  lows. — 
Co.  Comrs.  about  to  begin  survey  for 
straightening  West  Nodaway  River  near 
Villlsca;  about  nine  miles  of  ditch. 

Wharves  and  Docks— Orange,  Tex.— 
Citizens  July  20  voted  $150,000  bonds  for 
municipal  wharves  and  docks. 

Irrigation— Doyle,  Col.— William  Wales 
of  Woodland,  preparing  plans  for  irriga- 
tion system  for  Southern  Lessen  Irriga- 
tion DIst.  After  bonds  are  voted,  con- 
tract will  be  let  for  construction.  Cost 
about  $1,000,000.  Elbert  Howard,  Chmn. 
Com. 

Irrigation  —  Prosser,  Wash.  —  Reported 
Comrs.  of  Benton  County,  have  approved 
plans  of  Horse  Heaven  Land  Owners' 
Assoc,  for  irrigation  district  and  have 
ordered  election  Aug.  7.  The  district  as 
outlined,  comprises  about  500.000  acres 
lying  in  Benton,  Yakima  and  Klickitat 
Counties;  engineering  work  has  been  done 
by  Klickitat  Irrigation  Co.  Directors  in- 
clude C.  H.  Hinman.  North  Yakima,  and 
Ira  W.  Carter,  Prosser. 

Canal  Survey — Sacramento,  Cal. — Ac- 
cording to  press  reports  State  Eng.  Dept. 
will  begin  survey  of  route  of  sea-Ievel 
canal  from  Sacramento  to  the  bay  next 
month,  as  soon  as  1915  appropriation 
made  by  recent  Legislature  is  available. 
Survey  Is  to  show  feasibility  of  deep- 
water  ship  canal  Independent  of  Sacra- 
mento River;  proposed  canal  will  cost 
about   $3,000,000. 

Dam — Salt  Lake  City,  Utah — Press  re- 
ports state  that  work  will  soon  begin  on 
construction  of  Hatchtown  dam,  to  be 
done  by  State  Land  Board,  under  direc- 
tion of  W.  D.  Beers,  State  Engr. 

Harbor  Improvements,  Etc. — Alaska. — 
It  is  reported  that  Alaska  Engineering 
Comn.,  L.  C.  Smith  Building,  Seattle, 
Wash.,  win  start  work  shortly  on  harbor 
Improvements  at  Anchorage,  Including 
dredging  Inner  harbor  for  deep  water 
vessels,  construction  of  machine  and  re- 
pair shops,  commissary  building,  coal 
terminal  docks,  etc.  A  freight  yard  with 
side  tracks  will  be  built  north  of  present 
main  line. 


BIDS     DESIRED. 

Dredging — Boston,  Mass. — Until  Aug.  11 
by  Directors  o£  Port  of  Boston,  40  Cen- 
tral Street,  Ipr  dredging  at  Maiden  bridge 
in  Mystic  River,  Charlestown;  also  same 
time  and  place  for  dredging  at  Pleasant 
Park  Yacht  Club,  Winthrop;  Orient 
Heights  Yacht  Club,  East  Boston,  and 
Wessagusset  Yacht  Club,  North  Wey- 
mouth; under  three  separate  contracts. 
Both  proposals  advertised  In  Engineering 
Record. 

State  Canal  Work— Albany,  N.  Y.— Un- 
til Aug.  17,  by  W.  W.  Wetherspoon.  State 
Supt.  Pub.  W!kSM  Albany,  for  the  follow- 
ing: Terminal  (jontr.  No.  37— Construct- 
ing a  harbor  and  dockwall  on  the  south 
side  of  the  Mohawk  River,  near  the  out- 
let of  Canajoharie  Creek  at  Canajoharle. 
Contr.  Plans,  sheets  1  to  4,  Inclusive. 
Terminal  Contr.  No.  46 — Constructing  a 
dockwall  and  approach  on  the  south  side 
of  the  Seneca  River,  west  of  the  Weeds- 
port  Bridge.     Contract  plans,  sheets  1  to 

3  inclusive. 

Dredging — Brooklyn,    N.   Y. — Until   Aug. 

4  by  L.  H.  Pounds,  Boro.  Pres.,  lor  dredg- 
ing Newtown  Creek  Canal  in  the  canal 
and  basin  included  within  the  boundaries 
of  Johnson,  Montrose,  Morgan  and  Varick 
Aves.  and  also  in  Stagg  St.  Basin  and  in 
Newtown  Creek,  near  intersection  of  Scott 
and  Metropohtan  Aves.  Engineer's  pre- 
liminary estimate,  15,000  cu.  yd.,  scow 
measurement.     Security,  $3,000. 

Dredging,  Etc.  —  Philadelphia,  Pa.— 
Until  Aug.  16  by  Dept.  of  Wharves,  Docks 
and  Ferries  (John  Meigs,  Dlr.),  tor 
dredging  in  Delaware  Riiver  Channel 
opposite  Port  Richmond  coal  piers;  also 
constructing  a  temporary  bulkhead, 
Schuylkill  River. 

Trestles  at  Dam — Pittsburgh,  Pa. — Until 
Aug.  26  by  U.  S.  Engineer  to  furnish  and 
deliver  service  bridge  and  Polree  trestles 
at  Dam  10,  Ohio  River,  advertised  In  the 
Engineering  Record. 

Stone  for  Jetties,  Wilmington,  Del. — 
Until  Aug.  20  at  U.  S.  Engineer  Office, 
Old  Federal  Building,  Wilmington,  for 
furnishing  and  placing  stone  for  repairs 
to  jetties.  Cold   Spring  Inlet.  N.  J. 

Drainage — New  Albany,  Miss. — Re- 
ported desired  until  Aug.  9  by  Big  Creek 
Drainage  Dist.,  New  Albany,  for  con- 
structing a  canal,  requiring  about  276,822 
cu.  yd.  e.xcav. 

Canal — Selmer,  Tenn. — Until  Aug.  12, 
according  to  press  reports,  by  Cypress 
Creek  Drainage  Dist.  No.  9,  for  construct- 
ing a  canal  4.8  miles  in  length,  extending 
from  a  mile  above  Bethel  Springs  nearly 
to  Selmer.  H.  P.  Wood  of  Selmer  Is  at- 
torney for  the  district. 

Ditch— Kankakee,  III.— New  bids  until 
Aug.  17  by  Co.  Comrs.  for  tile  and  bridge 
work  for  ditch  in  Momence  and  Yellow- 
head  drainage  district. 

♦Contract  for  open  ditch,  earth  excav. 
and  rock  excav.  from  river  on  above  dis- 
trict awarded  to  R.  H.  and  J.  A.  Mc- 
WllUams  of  Chicago;  total  estimated  cost 
about  $38,000. 

Ditch — Webster  City,  Iowa. — Until  Aug. 
3  by  County  Bd.  Superv.  for  widening  and 
deepening  part  of  open  ditch  of  the  Cast- 
ner,  Williams,  Askland  Drain  No.  4,  as 
follows:  Williams  Branch,  11,200  ft.  115,- 
400  yd.;  Main  Line.  18,700  ft.,  123,800  yd.; 
Main  line,  deepening  4000  ft.,  3000  yd. 
On  this  work  there  are  6  wood  pile  and 
75  ft.  iron  bridge.  A.  J.  Peterson,  Co. 
Aud. 

Bids  desired  same  time  and  place  as 
above  for  constructing  Nail  Drain  No. 
173,  Salt  glazed  vitr.  Clay  tile  construc- 
tion; probable  cost,  $16,100.  R.  G.  Aus- 
tin,   Engr.,    Webster  CUy. 

Ditch — Fairmont,  Minn. — Reported  de- 
ired  until  Aug.  5  for  constructing  Judicial 
Ditch  No.  47  and  48;  probable  cost. 
$27,494  and  $10,759  respectively.  Address 
County  Comrs. 

Ditch — Mankato,  Minn. — Reported  de- 
sired until  Aug.  16  for  constructing  Ditch 
No.  37;  probable  cost,  $11,856.  C.  L. 
Kennedy,    Co.   Aud. 

Irrigation  Work— Newell,  S.  D.— Until 
Aug.  27  by  U.  S.  Reclamation  Service, 
Newell,  for  construction  of  North  Canal 
extensions  and  laterals,  advertised  In  En- 
gineering Record. 

Ditches — Tekamah,  Neb. — Until  Aug. 
14  by  Burt-Washlngton  Drainage  Dist., 
Tekamah  (J.  J.  Brcckenrldge.  Secy.)  for 
1,000,000  cu.  yd.  diversion  ditches  and 
levees.     Towl  Eng.   Co.,   Engrs.,   Omaha. 

Irrigation  Work— Malta,  Mont.— Until 
Sept.  8  by  U.  S.  Reclamation  Service, 
Washington,  for  steel  bridge  and  struc- 
tural steel  movable  crest  for  Vandalla 
dam  of  Milk  River  project,  advertised  In 
Engineering  Record. 

Pivot  Pier  Addition — Camden,  Ark. — 
Until  Aug.  9  by  Comrs.  of  Martin  Free 
Bridge  (I.  A.  Baum,  Engr.)  for  additions 
and  reinforcements  to  pivot  pier,  adver- 
tised In  Engineering  Record. 

Wharf — San  Francisco,  Cal. — Until  Aug. 
21,  at  Bureau  Yards  and  Docks.  Navy 
Dept.,  Washington,  D.  C,  for  extension 
of  wharf  at  Naval  Training  Station,  San 
Francisco,   Cal. 


Harbor  Improvements — Fort  William, 
Ont. — Until  Aug.  4  by  R.  C.  Desrochers, 
Secy.  Dept.  Pub.  Wks.,  Ottawa,  Ont.,  for 
constructing  harbor  and  river  Improve- 
ments In  Mission  River,  Fort  William. 

PRICES     AND     LETTINQS. 
irindicatea  award  of  contract. 

Channel — Boston,  Mass. — Following  are 
three  lowest  bids  opened  July  26  by  Met- 
ropolitan Park  Comn.  (John  B.  Rabin, 
Engr.),  for  excavating  the  channel  of 
Aberjona  River,  from  B.  &  M.  R.  R. 
Bridge  to  Waterfleld  St.  (price  given  per 
cu.  yd.):  Coleman  Bros.,  Chelsea,  90  cts.; 
William  R.  Farrell.  Allston,  91  cts.;  £:a8t- 
ern  Dredging  Co.,  E.  Boston,  91^4  cts. 

-H^Dredglng — Hackensack,  N.  J. — Bids 
were  opened  July  15  by  Col.  F.  V.  Abbott, 
Corps  Engrs.,  U.  S.  A.,  39  Whitehall 
Street.  New  York,  for  dredging,  and  the 
bid  of  Coastwise  Dredging  Co.,  Norfolk. 
Va.,  was  recommended  for  award  at  14.47 
cts.  per  cu.  yd.  scow  meas.  for  dredging 
Hackensack  River  and  11.65  cts.  for 
dredging  channel  north  of  Shooters  Island. 

-^Dredging  —  Philadelphia,  Pa.  —  Con- 
tract awarded  on  July  22  by  Dept. 
Wharves,  Docks  and  Ferries  (John 
Meigs,  Director)  to  American  Dredging 
Co.,  Mariner  &  Merchants  Bldg.,  Phlla- 
deplhla.  for  dredging  at  Moyamensing 
Piers,  Delaware  River,  at  foot  of  McKean 
Street  and  Snyder  Avenue  (bids  opened 
July  12)   at  $75,000. 

♦Wharf — Washington,  D.  C. — Contract 
reported  awarded  by  Potomac  &  Chesa- 
peake Steamboat  Co.,  to  Clarke  &  Wins- 
ton Co..  Washington,  for  a  wharf  at  Phil- 
pots,  about  a  mile  and  a  half  below  the 
present  wharf  at  Clymont,  Md.,  to  be 
ibout  300  ft.  long. 

♦Slide  Gate  Structures,  Etc Washing- 
ton, D.  C. — Contracts  awarded  at  Wash- 
ington, D.  C,  to  Hardie-Tynes  Mfg.  Co.. 
Birmingham,  Ala.,  on  Specification  307. 
slide  gate  structures  for  reservoir  outlets, 
Keechelus  and  Sherburne  Lakes  dams 
(bids  opened  July  9);  and  to  Power  & 
Mining  Machinery  Co..  115  Broadway, 
New  York,  for  cylinder  gates.  Specifica- 
tion 310  (bids  opened  July  19). 

Steel  Gates — Wilmington,  N.  C. — Follow- 
ing are  4  lowest  bids  opened  July  21  by 
U.  S.  Engineer.  Wilmington,  tor  steel  lock 
gates:  Riter-Conley  Mfg.  Co.,  Pittsburgh, 
Pa.,  $9,460:  Steacy-Schmidt  Mfg.  Co., 
York,  Pa..  $9,500;  Penn  Bridge  Co..  Beaver 
Palls,  Pa.,  $10,300;  Whitehead  &  Kales 
Iron  Wks.,  Detroit,  Mich.,  $10,732. 

•Wharf- New  Orleans,  La. — Contract 
reported  awarded  by  Dock  Board  to  Creo- 
soted  Wood  Block  Paving  Co.,  New  Or- 
leans tor  constructing  Julia  St.  wharf  at 

$79,599. 

♦  Levee  Work— Memphis,  Tenn. — Con- 
tracts reported  awarded  by  Major  E.  M. 
Markham,  Corps  Engrs.,  U.  S.  A.,  Missis- 
sippi River  Comn.,  1st  and  2d  Dists..  Room 
20.  Custom  House,  tor  about  700,000  cu. 
yds.  levee  work.  Lower  St.  Francis  Levee 
pist.,  as  follows:  To  R.  H.  &  G.  A.  Will- 
iams, tor  portion  of  work  at  $12,600;  W. 
T.  &  E.  M.  Lowrence  Co.,  at  $21,250,  and 
Llnnan  Bros.  &  Malachi  Tausey,  $39,600; 
all  contractors  of  Memphis. 

♦Drainage  —  Selmer,  Tenn.  —  Contract 
reported  awarded  to  Swamp  Dredging 
Cor.,  Tupelo,  Miss.,  tor  construction  of 
Big  Snake  drainage  canal  In  eastern  por- 
tion of  McNalry  County,  at  6.25  cts.  per 
cu.  yd.  tor  excavating  and  cleanng  right- 
of-way.  The  canal  will  be  1214  miles  long. 
22  ft.  wide  at  top.  12  tt.  wide  at  bottorff 
and  8  ft.  deep.  Work  Includes  4500  ft.  of 
laterals  and  351,266  cu.  yd.  earth  excav. 

Ditch— Kankakee,  III. — See  under  "Bids 
Desired." 

♦Drainage  Ditches — Poplar  Bluff,  Mo. 
— Contract  awarded  by  County  (Jomrs. 
(James  P.  Chambers,  Clk.)  for  construct- 
ing 9  drainage  ditches,  about  189,567  ft. 
long  and  totaling  about  1.021,608  cu.  yd., 
to  Northern  Constr.  Co.,  Elkhart,  Ind.,  at 
6.6  cts.  and  6.95  cts.  per  cu.  yd.  (bids 
opened  July  19). 

♦Gate  Frames,  Etc.— Yakima,  Wash. — 
Contract  awarded  by  Secretary  of  In- 
terior, Washington,  D.  C,  to  Hardie- 
Tynes  Mfg.  Co..  Birmingham,  Ala.,  tor 
slide  gate  bodies  and  gate  frames  for  res- 
ervoir outlets  at  Kocheelus  Dam.  Yakima 
Storage  Unit,  and  Sherburne  Lake  Dam, 
St.  Mary  Storage  Unit,  Milk  River  project, 
Mont.,  at  $7,276  f.o.b.  cars  Birmingham, 
Ala. 

Irrigation  Work — Goshen,  Utah — Follow- 
ing are  reported  to  be  totals  of  bids  opened 
July  15  by  U.  S.  Reclamation  Service, 
Provo,  about  50,000  cu.  yds.  canal  excav., 
8000  cu.  yds.  rolled  embankment,  3000  cu. 
yds.  excav.  for  structures,  950  cu.  yds.  re- 
inforced concrete  and  525,000  sq.  ft.  canal 
lining.  Work  near  Goshen,  on  Tintic 
Branch.  Denver  &  Rio  Grande  R.  R. ; 
Heuser  &  Sims.  Salt  Lake  City.  $73,547; 
G.  H.  Gilkerson,  Salt  Lake  City.  $74,342'; 
Mendenhall,  Straw  &  Bird,  Sprlngville, 
$93,111. 

Irrigation — Fort  Shaw,  Mont. — Follow- 
ing are  totals  of  bids  opened  July  1  by 
U.  S.  Reclamation  Service,  Fort  Shaw,  for 
constructing  first  unit  of  laterals  on 
Greenfields  distribution  system,  earthwork 
and  structures.  Schedules  1  to  10  (Charles 
P.  Williams,  Project  Mgr..  Fort  Shaw): 
Entire  work  (2  bids).  West  Coast  Constr. 
Co.  and  Hans  Pederson,  Madison  Build- 
ing. Seattle,  Wash..  $125,529,  and  Winston 
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Bra*.  Co.,  Qlob*  BulkUns.  MlniM«polU. 
Mtna..  U4^«K.  Sck«dvlMT  S.  r  4  and  ^ 
J.  E.  HUtoa,  BiUl^a.  t«CU3:  Chas.  WU- 
hiu  *  OoLTltalUkriiMn;  8ch«dulM  1.  2. 
S.  t  and  l*.  O'Coaaor  *  Hcaton.  QrMt 
FklU.  tt».t7t:  SdMdulM  *.  T.  *.  *  and  I«. 
L  J.  DtBtoo.  OUOMa.  M«at..  tM.«M: 
aek*«DlM  •  and  I*.  0«cuilur  Bride*  Co.. 
MtaMMona  Mlaa..  *U.1»:  Sebicdul*  It 
Vbtr.  rttnM  Bros.  *  JoUar.  LotcII.  Wyo.. 

nOowinc  ar«  unit  prl«ca  o(  W«al  Coast 
Ogiwtr.  Ctok  aad  Bans  PMtpraon.  SmiUc 
towast  Wddara  on  conpiet*  work  (adiad- 
olaa  1  to  M>: 

t4.M»  CO.  rd.  axcav..  Ctaao  1 K.12 

Mt  cu.  !«.  axoar..  Claaa  ! O.U 

M  en.  yd.  ascaT..  Claaa  S O.ts 

M*  ata.  CO.  yd.  orertiaal •.«: 

TMalSdMdala  1 •l«.ns 

M.«M  en.  yd.  ezcaT..  Claaa  I SO.lt 

l.*M  cti.  yd.  cxeav..  Claaa  X :» 

M  en.  yd.  ascav..  Claaa  S •■•• 

tM  ata.  en.  yd.  orerhaul O.M 

Total  SelMdulc  S IU.I7S 

n.«M  CO.  yd.  ezcaT..  Claaa  1 m.U 

tM  en.  yd.  axcnT..  Claaa  I •.» 

M  en.  yd.  axcav..  Claaa  S t.M 

l.CM  ata.  eu.  yd.  orarfaanl •.*! 

TWal  ntliadrta  »....'. IU,4U 

T«.M*  en.  yd.  ozeaT..  Claaa  1 lO.II 

W*  en.  yd.  axcav..  Claaa  S O.SS 

M  en.  yd.  axcav..  Claaa  a O.M 

l,sn  ata.  en.  yd.  ovarbaul 0.0! 

Total  aeiwdoto  4 *>.*M 

(T.MO  cu.  yd.  ezcav.,  Claaa  I tO.iSS 

!.•••  en.  yd.  aaenT..  Claaa  I ;.J6 

•0  eu.  yd.  axcaT..  Claaa  1 O.M 

•00  ata.  CO.  yd.  orarbaul O.Ot 

Total  Scbadula  6 t*.0(* 

11.400  en.  yd.  azcaT..  Claaa  1 M.}* 

no  en.  yd.  ezcaT..  Claaa  1 0.M 

M  en.  yd.  azcav.,  Claaa  S O.M 

S.O0O  en.  yd.  baekOU O.JO 

1.000  en.  yd.  poddUnic 0.10 

l.$TO  eu.  yd.  concrete 8.00 

1*7.100  lb.  place  retntorcins  ateel..  0.01 

000  lb.  place  atructural  steel...  0.02a 

MO  aq.  yd.  (roatcd  pavln« 0.00 

2.400  Un.  R.  lay.  (-In.  drain  pipe.  0.12 

Tout  Schedule  < flO.OSS 

i.MO  en.  yd.  ezcaT..  Claaa  1 IO.JO 

MO  en.  yd.  ezcav..  Claaa  2 O.M 

M  eu.  yd.  czeaT..  Claaa  I O.M 

a.MO  eu.  yd.  backfill 0.10 

l.MO  eu.  yd.  pnddUnc 0.12 

TM  en  yd.  concreu t.OO 

(2.0M  lb.  place  relnforcinc  ateel . .  0.01 
14.000  lb.    erect,    satea   and   other 

meial  work 0.02 

M  aq.  yd.  «routed  pavhtff 1.00 

»  Ho.  ft.  Uy.  U-iB.  Titr.  pipe  O.TS 

1.110  Ho.  ft.  l«-in.   concrete   pipe  1.40 

SO  Ita.  f t.  20-ln.  coacrau  pipe  S.00 

IM  bo.  ft.  24-ln.  coocrota  pipe  Z.M 

4M  Ua.  ft.  Uy.     IS    and    lO-ln. 

corr.  roecal  pipe O.M 

144  Un.     ft.     Uy.     M-ln.     oorr. 

metal  pipe 0.00 


lOS  Un.     ft.     lay.     S6-ln.     corr. 

metal  pipe 0.80 

M  Un.     ft      uy.     42-ln.     corr. 

metal  pipe I-W 

14.S  M  ft.  erecting  lumber •  10-00 

Total  Schedule  T $1J.982 

T.OOO  cu.  yd.  ezcav..  Claaa  1 »0.85 

SCO  cu.  yd.  ezcav..  CUss  2 O.BO 

TO  cu.  yd.  ezcav..  Claaa  3 0.50 

J.4iO  cu.  yd.   baclcflil 0.85 

l.TOO  cu.  yd.  puddUns 0.10 

SM  cu.  yd.  concrete 8.00 

54,000  lb,  place  reinforcing  steel..  0.01 
14.000  lb.    erect,    gates   and   other 

metal  worit 0.02 

»0  so.  yd.  groute<i  paving 1.00 

80  Un.  ft.  lay.  l!-ln.  vltr.  pipe  0.T5 

T20  lin.  ft.  18-in.   concrete   pipe  1.60 

500  Un.  ft.  20-ln.   concrete  pi|>e  200 

420  lin.  ft.  24-in.    concrete   pipe  2.30 
430  Un.  ft.  lay.     IS    and     20-ln. 

corr.   metal  pipe 0.50 

IS  Un.     ft.     lay.     24-ln.     corr. 

metal  pipe 0.60 

304  Un.     ft.     Uy.     30-ln.     corr. 

metal  pipe 0.60 

»0  lin.     ft.     lay.     S«-ln.     corr. 

metal  pipe 0.80 

108  Un.     ft.     lay.     42-ln.     corr. 

metal  pipe 1-00 

son  Un.  ft.    erect   metal   flumes, 

2  ft.  7  In 0.40 

10  Un.  ft.  erect,   metal  flumes, 

3  ft.  2  In 0.40 

5  Un.  ft.  erect,  metal  flumes, 

3  ft.  10  In 0.50 

400  Itn.  ft.  lay  4-ln.  drain  pipe.  0.10 

21,506  U  ft.  erecting  lumber 10.00 

Total  Schedule  8 $15,865 

4.500  cu.  yd.  ezcav..  Class  1 10.36 

8it0  cu.  yd.  excav..  Class  2 0.50 

50  cu.  yd.  excav..  Ctass  3 0.50 

S.OOO  cu.  yd.   hackflll 0.30 

l.MO  cu.  yd.   puddling 0.10 

810  cu.  yd.  concrete 8.00 

57.000  lb.  place  reinforcing  steel..  0.01 
10.000  lb.    erect,    gates   and   other 

metal  work 0.02 

320  sq.  yd.  grouted  paving 0.90 

»«0  Un.  ft.  18-ln.    concrete  pipe  1.75 
280  Un.  ft.  20-ln.   concrete   pipe      2.00 

660  Un.  ft.  24-ln.   concrete   pipe  2.2o 
594  Iln.  ft,  lay.     18    and     20-ln. 

corr.   metal  pipe 0.50 

72  Un.     ft.     lay     24-ln.     corr. 

metal  pipe 0.60 

162  Iln.     ft.     lay.     30-ln.     corr. 

metal   pipe 0.65 

270  Un.     ft.     lay.     3«-ln.     corr. 

metal  pil>e 0.75 

M  Un.     ft.     lay.     42-ln.     corr. 

meul  pipe LOO 

22.5  M   ft.  erect,  lumber 10.00 

Total  Schedule  9 $16,471 

5,000  cu.  yd.  ezcav.,  CUss  1 $0.35 

200  cu.  yd.  excav.,  Class  2 0.60 

20  cu.  yd.  excav..  CUss  3 0.60 

1.800  cu.  yd.  backflll 0.40 

326  cu.  yd.  concrete 10.00 

205  M  ft.  erect,  lumber 10.00 

Toul  Schedule  10 ■  $7.880 

Orand  total $125,529 


ELECTRIC  RAILWAYS 


u 


<  verfc.  N.  V. — Following  are  unit  prices  of  4  lowest  bids  opened  July  20  by  Pub. 

■arrlce  Comn.  for  First  Dlst.,  for  construction  of  Sect.  1.  Route  49,  part  of  Culver 
nMd  transit  railroad:  <a>  Poet  *  IfcCord,  101  Park  Ave.,  »877,959;  (b)  I^oenlx 
bSCkc  Co..  4>  WlUlam  St..  0*4,554:  <c)  A.  L.  Guldone,  131  E.  23d  St.,  $904,437:  (d) 
Coover  *    Evana.   21«    Broiidway,    $>14,T32.     This   Is  a  3-track  elevated    railroad,   to 

eoiliii^  4th  Ave.  subway  through  SSth  St.  and  GraTcsend  Ave.  with  Coney  IsUnd. 

LKMBth  of  section  about  ll.lU  ft.  .^^           ,  ^  ,a^ 

itSi                                                                                              (a)  (b)          (c)  (d) 

IB          21.M4  cu.  yd.  column  azeaTaUon $l.lS  $1.40  $1.46  $2.60 

IC           1J.M0  CO.  yd.  mibnnd  doct  ezeavaUoD LIO  1.00          1.60  1.00 

s               g.MO  en    yd.  concreta  masonr)' (.85  6.(5          7.00  d.oo 

•                ^  iS  S    yd.   te?S^aSS^." 15.00  20.00  16.00  20.00 

«                   MO  HB.  h.   timber  plUs 0.35  0.60          1.00  1.00 

U                      1  M.  ft.  timber  foundatlona 40.00  (0.00  54.00  50.00 

lie                 «M  Un.  ft.  rttrH»w»  pipe,  4  in 0.20  0.50          0.20  0.60 

UA         a».SM  duct     ft.    ralfroad^ucts 0.12  0.1014      0.14  0.10% 

U              14,M«  ton  riveted  staal  (painted  and  erected)  4(.M  48.00  46.00  47.86 

M                   CM  ton  steal  beMOS  and  shapes 4(.60  48.00  46.00  47.»6 

U                      t  ton  steel  rod*  and  bars  Inconcrete. .  60.00  42.00  60.00  40.00 

%                 IM  ion  miscdlaneous  Iron  castlnsa 55.00  46.00  60.00  36.00 

Mh             S.«S  aq.  yd.  atreet  surface  restored S.M  2.60         2.50  2.60 

I               ^m!  itt.  ft.  new  5  In.  blue  atone  curb 1.00  O.M          1.00  1.26 

It               IM  Hn.  ft.  new  4  lo.  Una  stone  curb 1.00  0.70         0.90  1.00 

o              4  0MUD.ft.   raMoHng  old    curb O.M  0.26          0.25  0.25 

Tie           |S,»M  lin.  ft.  alectilc  orerhead  troUey......     1.20  0.70         1.00  0.60 

W                IM  Iln.  ft.  deprnatfns  street  surface  R.R     O.M  2.00          4.60  6.00 

•no               M»  Un.  ft.  Utaml  moyt  of  turnout  tracks    0.60  2.60          4.60  4.00 

KB            MOO  Iln.  ft.  Uteral  mor't  of  surface  tracks    0.60  1.28         1.30  1.60 

V&.            MM  lin    ft.  remonng   strMt    surf,    tracks    0.30  0.46          0.(0  1.00 

b             MM  Iln.  ft.  rebuilding  street   surf,   tracka    0.88  0.70          0.90  1.00 

n                  IM  Un.  ft.  4  in.  water  pipaa  In  street....     O.M  O.M          O.M  1.00 

7»                   IM  Un.  ft.  »  in.  water  plpea  In  street....     0.75  1.00          0.60  1.26 

M                   IM  Un.  ft.  8  in.  water  pipes  in  street....     LOO  1.10          O.M  1.60 

S                   MO  Un.  ft.  Jt  In.  water  pipes  In  street...     2.00  2.60          l.M  3.00 

17                   IM  Iln.  ft.  »4  m.  water  plpea  in  street...     7.M  4.00          4.00  6.00 

M                  IM  Iln.  ft.  4  In    C.I.  gas  pfoea 0.M  0.70         0.46  1.00 

M                  IM  Iln.  ft.  4  In.  cl.  gas  plpea J.W  }•?•         ••«  }•» 

«                  IM  Un.  ft.  «  in.  cL  gas  plpea 1.M  1.10          0.60  1.60 

M                   IM  IID.  ft.  12  m.  cl.  gas  plpM LM  1.M          0.76  2.00 

MCb              M  lin.  ft    4  In.  w.l.  gas  p  pea 1-M  1.06          1.00  2.00 

"r"               M  "•     '•    '  In.  w.l.  gaa  pipes l.M  1.15          1.00  8.00 

IM                      4                      t.  hub  *  WlfoTstt'gbt  pipe.    M.M  85.00  45.M  70.00 
IMAk               Vi                     "W   standard   wt.    4  In.   w.l. 

'""*"                              ,..   i,|pe     l.M  1.00          1.10  2.00 

e  M  Iln.  ft-     new  standard  wt.  8  in.  w.l. 

gaa  pipe    1-00  1.10          1.40  8.00 

1*1  10  too  new  cl-  hob  and  aplgot  pipe  apec 

dUttlBg    nM  M.OO  woo  70.00 

lOlA  IM  lb.    new    maneabte    fltUngs    for   w.l. 

r»"  pipe    0.10  0.10          O.OS  1.00 

ITT                2  0M  duct  ft.  electric  ducts  and  conduits..     O.tS  0.26          0.40  0.40 
IJTAa             IM  Un.  ft.  2%  In.  w.l.  pipe  electric  ducU  . 

and  condolU  •-*•  0.70          0.46  1,00 

ItTD               IM  duct  ft.  wooden  ducts  and  conduits..     0.M  0.40          O.M          1.00 

""      ^'•••""dSiu"'"":^'*':.''"::^.-'"-.'"":  o.m  o.«    o.«    i.oo 

»»•                      •-**.^*i^T°!'..!*!^..^..^-"-M.M  40.M  lOO.M  76.00 


PROPOSED     WORK 

Chlcopee  Man.— .^prlngneld  Street  Ry. 
Co  received  franchise  to  construct  rail- 
way from  East  Sprlngfleld  to  Chlcopee. 
Herbert  M.  Flanders,  Gen.  Mgr.,  Sprlng- 
fleld. 

St.  Clair,  Pa.— Eastern  Pennsylvania 
Rys.  &  Schuylkill  Electric  Ry.  Cos.  (W. 
B.  Rockwell,  Mgr..  Fottsvllle)  received 
franchise  to  construct  electric  railway  in 
St.  Clair  which  will  connect  northern  part 
with  southern   part  of  SchuylkiU  County. 

South  Brownsville,  Pa.— South  Browns- 
ville St  Ry  Co  contemplates  construct- 
ing electric  railway  from  Brownsville  to 
South  Brownsville.  W.  E.  Moore  and  J.  t>- 
Jenks  said  to  be  Interested. 

Qoldsboro,  N.  C. — Goldsboro  Electric  Ry. 
Co.  will  build  1  mile  new  track  in  Golds- 
boro. 

Ashtabula,  Ohio.— East  Village  &  Har- 
bor Traction  Co.  about  to  begin  surveys 
for  constructlnK  railway  in  Ashtabula.  In 
connection  with  railway  a  steel  and  con- 
crete bridge  Is  to  be  constructed  at  Main 
Street.  Mark  E.  Copeland,  Cleveland, 
said  to  be  Interested. 

Cleveland,  Ohio. — Cleveland.  Akron  & 
Canton  Terminal  Ry.  Co.  received  fran- 
chise from  Council  to  construct  subway 
under  E.  Flfty-flfth  Street  from  lake  to 
southerly  limits  of  city.  This  part  of  plan 
to  construct  railway  from  Cleveland  along 
old  Ohio  Canal  to  Dresden. 

Fort  Wayne,  Ind. — Fort  Wayne  & 
Northern  Indiana  Traction  Co.  consider- 
ing constructing  line  to  Spencer  Park, 
IX)gansport. 

Henryetta,  Okla.— Plans  being  consid- 
ered to  construct  electric  railway  from 
Henryetta  to  Dewar.  3  miles.  Z.  T. 
Sweeney,  Columbus,  Ind.,  interested. 

Los  Anfleies,  Cal. — F.  D.  Cornelius  re- 
ceived franchise  to  construct  electric  rail- 
way In  Brooklyn,  Evergreen  and  Wabash 
Avenues   in   Los   Angeles. 

Ogden,  Utah. — Surveys  completed  and 
right-of-way  being  secured  for  construct- 
ing railway  from  Ogden  to  Brlgham  City 
for  Ogden,  Logan  &  Idaho  Ry,  Co. 

BIDS     DESIRED, 

New  York,  N.  Y.— Bids  desired  by  Pub. 
Service  Comn.,  First  Dlst.,  New  York 
City  (Travis  H.  Whitney,  Secy.),  for  work 
as  follows: 

Aug.  4 — For  constructing  a  railroad  duct 
for  the  Queensboro  Rapid  Transit  R.  R.,  to 
be  a  subsurface  duct  line  consisting  of  40 
ducts  with  manholes  at  Intervals  extend- 
ing under  East  Forty-fourth  Street  from 
Lexington  to  First  Avenues,  under  First 
Avenue  to  East  Forty-second  Street  and 
thence  under  East  Forty-second  Street  to 
Shaft  No.  2,  Queensboro  Subway  Rapid 
Transit  Railroad  on  southerly  side  of  East 
Forty-second  Street  between  First  Ave- 
nue and  the  E^ast  River. 

Aug.  4 — For  supply  of  ballast  for  use  In 
construction  of  rapid  transit  railroads. 
There  are  three  portions  of  ballast  to  bid 
upon,  known  as  Portion  A,  B  and  C  re- 
spectively. 

Aug.  18,  supply  of  special  work,  Order 
No.  3,  for  use  In  construction  of  RapIId 
Transit  railroads. 

Aug.  18,  supply  of  ties  and  timber  for 
use  In  construction  of  Rapid  Transit  rail- 
roads. 

Aug.  18,  supply  of  track  materials  for 
use  In  construction  of  Rapid  Transit  rail- 
roads. 

Aug.  18,  station  finish  work  for  parts 
of  the  Seventh  Avenue,  Lexington 
Avenue,  and  White  Plains  Rapid  Transit 
railroads. 

Toronto,  Ont. — UntU  Aug.  3  by  T.  L. 
Church  (Mayor),  Chmn.  Bd.  Control,  for 
furnishing  tie  rods  and  tie  plates;  also 
special  track  work  for  Lansdowne  Avenue 
extension.  Toronto  Civic  Ry. 

PRICES     AND     LETTING8. 
irlndicatet  award  of  contract. 

New  York,  N.  Y. — Following  are  unoffl- 
cial  totals  of  bids  opened  July  27  by 
Bd.  Public  Service  for  First  District, 
154  Nassau  Street,  for  constructing  sec- 
tions of  the  subway  as  follows: 

Section  3,  Route  12,  Eastern  Park- 
way, subway,  Brooklyn,  Rodgers  & 
Hagerty,  Inc..  152d  Street  and  Harlem 
River,  New  York,  $2,170,000;  W.  H.  Ga- 
hagen.  Inc..  189  Montague  Street,  Brook- 
lyn, $2,200,000;  T.  A.  Gillespie  Co..  60 
Cniurch  Street,  New  York,  $2,203,000; 
Charles  Cooper,  1251  Bedford  Avenue, 
Brooklyn.  $2,204,000;  Battery  Bng.  &  Con- 
st. Co.  and  Fraser.  Burchenell  Co.,  80 
Maiden  Lane,  New  York,  $2,260,000;  Dock 
Contractor  Co.,  Hoboken,  N.  J.,  $2,294,000; 
A.  L.  Guldone  &  Son,  Inc.  131  East 
Twenty- third  Street,  New  York,  $2,296,- 
000:  Mason  &  Hanger  Co..  Van  Cortlandt 
Park,  New  York,  $2,333,000;  Connex  Eng. 
and  Constr.  Co.,  19  East  Twenty-fourth 
Street,  New  York,  $2,424,000;  James  E. 
Gaffney.  62  Vanderbilt  Avenue.  New  York. 
12,438,000;  Degnon  Contracting  Co.  30 
East  Forty-second  Street,  New  York, 
$2,044,000:  John  J.  Creem.  688- A  Green 
Avenue.  Brooklyn.  $3,196,000. 

Section  No.  3,  Routes  4  and  86.  Broad- 
way subway,  Manhattan,  Holbrook,  Cabot 


&  Rollins  Corp.,  52  Vanderbilt  Avenue 
New  York,  $3,741,000;  Rodgers  &  Hagerty' 
Inc.,  $3,754. 000;  Smith,  Hauser  &  Mo- 
Isaacs,  18  East  Forty-flrst  Street,  New 
York,  $3,814,000:  MacArthur  Bros.  Co,  11 
Pine  Street,  New  York,  $3,969,000;  Under- 
pinning &  Foundation  Co.,  290  Broadway, 
New  York,  $3,987,000;  Oscar  Daniels  Co., 
Woolworth  Building.  New  York,  $3,953.- 
516;  Degnon  Contracting  Co.,  $4,162,920- 
T.  A.  Gillespie  Co.,  $4,230,000;  Rapid  Tran- 
sit Subway  Constr.  Co..  165  Broadway, 
New  York,  $4,444,000. 

Manganese  Rails:  Manganese  Steel 
Rail  Co.,  30  Church  Street.  New  York 
$263,592.  First  delivery  within  60  days, 
last  Feb.  1.  1917;  Pennsylvania  Steel  Co., 
71  Broadway.  New  York,  $367,307.  First 
delivery  within  60  days,  last  Aug.  31,  1916. 

Following  are  unofflcaal  totals  of  4 
lowest  bids  opened  July  28,  for  Section  2, 
Route  29,  Nostrand  Avenue,  subway, 
Brooklyn:  Dock  Constr.  Co.,  $1,700,000; 
B.  Donegan  Co.,  Brooklyn,  $1,845,000; 
T.  A.  Gillespie  Co.,  $1,879,000;  Rodgers  & 
Hagerty,  $2,010,000. 


RAILROADS 


PROPOSED     WORK 

Buffalo,  N.  Y. — Devoe  P.  Hodson,  Pub. 
Service  Conir..  reported  to  have  obtained 
a  $100,000  appropriation  from  the  State,  to 
eliminate  Harlem  Ave.  gi-ade  crossing  In 
Cheektowaga  and  to  erect  a  viaduct  which 
will  span  u5  railroad  tracks  at  that  cross- 
ing, to    be  about  2900  ft.  in  length. 

Delawanna,  N,  J. — ^Delaware,  Lacka- 
wanna &  Western  R.  R.  Co.  (G.  P.  Ray, 
Ch.  Engr.,  Hoboken),  reported  to  have 
decided  to  eliminate  grade  crossing  at 
River  Road,  Delawanna,  to  include  con- 
struction of  bridge  and  depressing  road- 
way at  William  Street. 

Fort  Wayne,  Ind. — Common  Council  re- 
ported to  have  approved  revised  plans  for 
track  elevation  at  Osage  St.  between  city, 
the  Lake  Shore  and  Nickel  Plate  Rail- 
roads. Council  also  adopted  resolution  for 
track  elevation  by  the  Nickel  Plate  at 
Coombs  .St. 

PRICES     AND     LETTINGS. 

♦  Roseburg,  Ore. — Contract  reported 
awarded  by  City  Council  to  Kendall  Bros. 
Pittsburgh,  Pa.,  for  construction  of  rail- 
road from  Roseburg  to  line  of  Umpqua 
National  Forest  Reserve  and  erection  of  a 
sawmill.  Mill  erection  has  been  sublet  to 
Allis-Chalmers  Co.,  Milwaukee,  Wis.,  It 
Is  said  that  the  mill  will  cost  approxi- 
mately $400,000  and  the  railroad  about 
$800,000. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK 

Chelsea,  Mass. — Aldermen  have  appro- 
priated $120,000  tor  addition  to  WllUams 
School. 

Southbrldge,  Mass. — All  bids  opened  re- 
cently for  erecting  high  school  rejected 
as  being  too  high.  Plans  to  be  revised 
and  new  bids  asked.  F.  E.  Corbin,  Supt. 
Schools. 

Westffeld,  Mass.— J.  D.  Cadle,  Elm  St.. 
is  architect  for  the  proposed  school  on 
White  Street,  to  cost  $60,000.  Dr.  J.  M. 
Dutton,   Chmn.    Com. 

Bridgeport,  Conn, — Contract  soon  to  be 
let  bv  Bd.  Educ.  for  erecting  addition  to 
City  Normal  School. 

Buffalo,  N.  Y.— Dept.  of  Pub.  Wks.  has 
asked  bond  Issue  of  $150,000  for  erection 
of  Street  Department  barns  and  storage 
buildings,  including  repair  shop,  wagon 
shop  and  paint  shop. 

New  York,  N,  Y.— Plans  filed  for  erec- 
tion of  4-story  brick  hospital  at  Grand 
Concourse  and  196th  Street  for  House  of 
Holy  Comforter;  cost  $175,000.  John  B. 
Snook  Sons,  Archts.,  261  Bxoadway. 

Rochester,  N.  Y.— Louis  F.  Pilcher, 
State  Archt.,  Albany,  and  Walker  Liv- 
ingston &  Bracket,  Archts.,  Rochester,  are 
preparing  plans  for  armory  and  stable, 
200  X  250  ft.,  1  and  2-story  brick  and  con- 
crete, to  be  erected  on  Culver  Road  by 
State  of  New  York. 

Stockton,  N.  Y.— Plans  prepared  by  H. 
P.  Beebe,  Fredonla,  for  school  to  be 
erected  In   Stockton;   cost.    $35,000. 

Morrlstown,  N.  J,— Reported  $75  000  ad- 
ditional high  school  bonds  will  be  sold 
Aug.   15  by  Bd.  of  Educ. 

Summit,  N.  J.— Erection  of  3-story  high 
school  Is  contemplated;  cost,   $150,000. 

Baltimore,  Md.— Plans  being  Prepared 
by  Archer  &  Allen,  Central  .Savings  Bank 
Building,  for  addition  to  mechanlcallabo- 
ratorv  of  Johns  Hopkins  Medical  School  at 
Monriiount  Street  and  Broadway;  cost 
about  $50,000. 

Shepherdstown,   W.   Va.-Site  has  been 
selected  for  dormitory  for  Shepherd  co 
lege,     to    be    erected    at    cost    of    about 
$26,000. 
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Raleigh,  N.  C. — Citizens  to  vote  on 
$100,000  bond  issue  for  repairing  Murphey 
School,  completing  Glenwood  School  and 
repairs  to  other  schools  in  township. 

Columbia,  S.  C. — Plans  being  prepared 
by  Urquhart  &  Johnson  of  Columbia  for 
high  school,  and  George  E.  Lafaye,  Co- 
lumbia, for  the  Negro  school.  E.  S. 
Dreher,  Supt.  of  Schools. 

Sumter,  S.  C. — Bonds  for  $50,000  for 
school  improvements  sold. 

Atlanta,  Ga. — Election  will  soon  be 
held  to  vote  on  Issuing  $1,000,000  for  pub- 
lic schools  and  $375,000  for  Grady  Hos- 
pital. 

to 


Redding  School,  to  be  erected  at  Pine 
and  Larkin  Streets. 

Ward  &  Blohme,  Alaska  Commercial 
Buiding,  selected  to  prepare  plans  for 
buildings  to  be  erected  at  34  Mint  Avenue 
and  672  Howard  Street,  for  Fire  Dept. 

Seven-story  hospital  is  to  be  erected  at 
Fourth  and  Parnassus  Avenues  for  Affili- 
ated Colleges;  cost  $550,000. 

VIsalla.  Cal. — Citizens  voted  $50,000 
bonds  for  purchase  of  site  and  erection 
of  municipal  auditorium. 


Jackson,     Miss. — Bonds     amounting 
$65,000  sold  for  school  improvements. 

Cincinnati,  Ohio. — Plans  being  prepared 
by  Hannaford  &  Co.,  Hulbert  31ock, 
for  a  building  for  Medical  College,  Uni- 
versity of  Cincinnati;  cost  $250,000. 

C.  W.  Handman,  511  W.  Court  Street, 
preparing  plans,  to  be  ready  about  Aug. 
20,  for  the  proposed  Madisonville  high 
school. 

Richwood,  Ohio. — Plans  prepared  by 
Paul  T.  Cahill,  Cleveland,  for  erecting 
central  school;  cost  about  $40,000. 

Zanesvllle,  Ohio. — City  Council  voted  to 
erect  a  city  hall  and  market  house. 

Monmouth,  III. — Temple  &  Burrows, 
Davenport,  Iowa,  are  architects  for  city 
hall;    cost,    $50,000. 

Rock  Island,  III. — Bd.  Educ.  rejected  all 
bids  received  recently  for  erecting  school 
on  Twelfth  Street  and  Tenth  Avenue. 

Belolt,  Wis. — Citizens  voted  to  erect 
12-room  school. 

Monroe,  Wis. — Citizens  voted  $60,000 
bonds    for   erecting   school. 

Sheboygan,  Wis. — City  Council  reported 
to  have  authorized  Bd.  Pub.  Wks.  to  re- 
ceive bids  in  part  for  proposed  city  hall; 
total  cost,  $130,000.  C.  U.  Boley,  City 
Engr. 

Anaconda,  Mont. — Reported  an  addi- 
tional story  will  be  erected  to  St.  James 
Hospital;  cost  $60,000. 

Fort  Benton,  Mont. — Bonds  amounting 
to  $20,000  sold  by  Trus.  Fort  Benton 
School  Dist.  for  erecting  annex  to  school. 

Albany,  Mo. — Plans  completed  by  W. 
H.  Shumaker,  Kansas  City,  for  girls' 
dormitory  and  gymnasium  to  be  erected 
at    Palmer    College;    cost    $30,000. 


Austin,     Tex. — Citizens 
bonds  for   new  schools. 


voted     $250,000 


Orange,  Tex. — Citizens  July  20  voted 
$150,000   bonds   for  schools. 

Grand  Mound,  Wash. — Plans  of  Watson 
Vernon,  Aberdeen,  approved  by  State  Bd. 
Control  at  Olympia,  for  administration 
building  at  State  School  for  Girls  at 
Grand  Mound;  cost  $60,000. 

Medical  Lake,  Wash.— Julius  A.  Zlttel, 
The  Rookery,  Spokane,  reported  complet- 
ing plans  for  new  building  for  feeble- 
minded to  be  erected  at  Medical  Lake, 
and  bids  will  probably  be  received  in 
August  by  State  Board  of  Control  at 
Olympia.  Appropriation  available,  $292,- 
000,  to  include  new  administration  build- 
ing, custodial  building,  2  ward  buildings, 
power  house  and  laundry. 

Seattle,  Wash. — Plans  being  prepared 
by  Bebb  &  Gould.  Denny  Bldg..  for  4- 
story  and  basement  brick  concrete  and 
terra  cotta,  60  x  120  ft.,  office  building 
for  the  U.  S.  Immigration  Comn.  on 
Western  Avenue  and  Union  Street;  cost 
$75,000. 

Sedro  Woolley,  Wash. — State  Bd.  of 
Control,  at  Olympia,  approved  plans  of 
Heath  &  Gove,  National  Realty  Building, 
Tacoma,  for  construction  of  ward  build- 
ings and  auditorium  for  Northern  Hos- 
pital for  Insane,  at  Sedro  Woolley;  cost 
about  $135,000.  Buildings  will  be  of  rein- 
forced concrete  and  steel  construction. 
Contract  to  be  let  at  once. 

Monmouth,  Ore. — Plans  for  State  Nor- 
mal School  reported  completed  by  J.  V, 
Bennes,  Chamber  of  Commerce  Building, 
Portland,  and  contract  will  be  let  soon;  it 
will  be  84  x  128  ft.,  2  stories  and  base- 
ment, of  mill  and  concrete  construction; 
cost  about  $.",0,000  and  $60,000. 

Pasadena,  Cal. — Preliminary  plans  pre- 
pared by  Elmer  Grey,  511  Wright  &  Cal- 
lender  Bldg.,  Los  Angeles,  for  3-storv  re- 
inforced concrete  chemistry  building  for 
Throop  P'olytechnic  School;  cost  $60,000. 

Redondo,  Cal. — Plans  prepared  by  L.  B. 
Pemberton.  900  Auditorium  Bldg.,  Los  An- 
geles, for  2-story  brick  grammar  school, 
have  been  accepted  by  Redondo  Grammar 
School  Trus. 

San  Francisco,  Cal. — Plana  being  pre- 
pared by  Norman  Coulter.  46  Kearney 
Street,  for  concrete  building  to  be  erect- 
ed at  Tenth  and  Market  Streets  for  San 
Francisco  Veterinary  College. 

Plana  being  prepared  for  Forest  Hill 
Station  to  be  erected  by  citv  on  line  of 
Twin   Peaks  Tunnel;   cost  about  $250,000. 

Bd.  of  Wks.  directed  John  Reld,  Jr., 
Chronicle  Building,  to  prepare  plan."*  for 
northeast  wing  for  San  Francisco  Hos- 
pital. 

Fred  H.  Meyer.  Bankers'  Investment 
Building,    directed    to    prepare    plans    for 


BIDS     DESIRED. 

Bangor,  Me. — Until  Aug.  3.  by  Super- 
intendent of  Bangor  State  Hospital,  Ban- 
gor, for  erecting  an  addition  to  the  hos- 
pital. Wilfred  E.  Mansur,  Archt.,  15 
Cross  Street;  also  same  time  and  place 
as  above  for  erecting  a  2-story  sun  par- 
lor on  Building  C,  above  hospital.  C. 
Parker  Crowell.  Archt.,  44  Central  Street. 

Gardiner,  Me. — Until  Aug.  12  at  office 
of  Superv.  Archt.,  Washington,  D.  C,  for 
construction,  complete,  including  me- 
chanical equipment,  lighting  fixtures  and 
approaches  of  U.  S.  Post  Office,  Gardiner. 

Worcester.  Mass. — Reported  desired 
until  Aug.  2  by  George  Halcott,  Supt. 
Pub.  Bldgs.,  for  erecting  an  8-room  brick 
addition  to  the  Midland  Street  School; 
also  alterations  to  original  building.  L. 
W.  Briggs,  Co.  Archts.,  314  Main  Street. 

Providence,  R.  I.— Until  Aug.  2  by  Bd. 
Contract  and  Supply  (William  C.  Pelkey, 
Clk.),  for  erecting  a  grammar  school  on 
Beaufort  Street,  includiing  plumbiing, 
ventilating,  heating  and  electrical  work. 
Murphy,  Kindle  &  Wright,  Archts.,  146 
Westminster  Street. 

Blnghamton,  N.  Y. — Until  Aug.  4  by 
Bd.  Contract  and  Supply,  for  erecting 
the  Fourth  and  Fifth  Ward  Schools.  San- 
ford   O.   Lacey,   Archt.,    Phelps  Building. 

Syracuse,  N.  y. — Reported  desired 
until  Aug.  30  by  R.  D.  Rooney,  Secy. 
Bd.  Contract  and  Supply,  for  erecting 
the  Delaware  School,  2-story  and  base- 
ment, 248x140  ft.  Probable  cost  $225,000. 
James  Randall,  Archt.,  S.  A.  and  K. 
Building. 

Utica,  N.  Y.— Until  Aug.  3  by  Bd. 
School  Comrs.  (Dennis  J.  Kelly,  Clk.), 
for  erecting  Kernan  School.  Separate 
bids  desired  on  main  building  and  tuber- 
cular and  anaemic  building.  Bids  to  in- 
clude plumbing,  ventilating  and  heating, 
electric  work,  etc.  Gouge  &  Ames. 
Archts.,   Utica. 

Harrlsburg,  Pa. — Until  Aug.  10  by 
Comrs.  Pub.  Bldgs.  and  Grounds  (Samuel 
B.  Rambo,  Supt.),  for  furnishing  material 
and  erecting  a  fireproof  main  building 
(the  first  floor  and  basement  having  been 
constructed  under  a  former  contract)  on 
the  State  Arsenal  grounds.  Eighteenth 
and   Herr   Streets. 

Larimer,  Pa. — Until  Aug.  18,  by  School 
Board  North  Huntington  Township,  Ir- 
win. R.  F.  D.  1  (A.  M.  Peters,  Secy.),  for 
erecting  a  6-room  brick  school,  at  Lari- 
mer.    W.  G.  Sloan,  Archt.,  Greensburg. 

Pittsburgh,  Pa.— Until  Aug.  25  by  U.  S. 
Engineer  for  building  2  brick  lockkeepers' 
houses  at  Dam  10,  Ohio  River,  advertised 
In  Engineering  Record. 

Pittsburgh,  Pa.— Until  Aug.  10  by  Hyatt 
M.  Cribbs.  Co.  Controller,  for  the  struc- 
tural steel  erection  for  the  new  City  and 
County  Building,  Grant  and  Diamond 
Streets.  Probable  cost.  $60,000;  Also 
same  time  and  place,  separate  bids  for 
sub-surface  structure  work  for  above 
building.  Probable  cost,  $50,000.  Edward 
B.  Lee,  and  Palmer,  Hornbostel  &  Jones, 
Archts.,   345  Fourth  Avenue,    Pittsburgh. 

Madison,  W.  Va. — Reported  desired 
until  Aug.  10,  by  Elmer  Nelson,  Co.  Clk., 
for  constructing  a  courthouse.  H.  Rus 
Warne,    Archt.,    Charleston. 

Rock  HIM,  S.  C— Until  Aug.  2  by  Win- 
throp  Normal  and  Industrial  College  (D. 
B.  Johnson,  Pres.),  for  furnishing  ma- 
terial and  erecting  gymnasium  for  above 
institution.  Hook  &  Rogers,  Archts., 
Charlotte,   N.   C. 

Palatka,  Fla. — Until  Aug.  27,  by  Jas. 
A.  Wetmore,  Acting  Superv.  Archt., 
Washington.  D.  C.  for  the  construction, 
complete  (including  mechanical  equip- 
ment, lighting  fixtures  and  approaches) 
for  the  U.   S.  Post  OfHee  at  Palatka. 

St.  Augustine,  Fla. — Until  Aug.  9  by 
State  Bd.  Control,  Jacksonville  (P.  K. 
Yonge,  Chmn.),  for  erecting  a  negro  build- 
ing and  hospital  building  for  the  State 
School  for  the  Deaf  and  Blind,  St.  Au- 
gustine. Edwards  &  Sayward,  Archts., 
Candler  Bldg.,  Atlanta,  Ga. 

Henderson,  Ky. — Reported  desired  until 
Aug.  3  by  A.  B.  Jarvis,  Chmn.  Bldg.  Com. 
Henderson  General  Hospital,  for  furnish- 
ing material  and  erecting  a  2-story  and 
basement.  41  x  102  ft.  hospital.  Gilbert, 
Fabian  &  Bretano.  Archts.,  Furniture 
Exchange   Building,    Evansville. 

Athens,  Ohio. — Until  Aug.  10  by  Bd. 
Educ,  New  Marshfield  Rural  School  Dist., 
Athens  (E.  L.  Wilson,  Clk.).  for  furnish- 
ing material  and  erecting  a  school.  E.  S. 
Matheny,  Archt.,  Harrison  Building,  Co- 
lumbus. 

Camden,  Ohio. — Until  Aug.  20  by  G.  M. 
Homsher,  Clk.,  Camden  Village  School 
Dist.,    Somers    Township,     for    furnishing 


material  and  erecting  8-room  brick  fire- 
proof school  with  auditorium  and  gym- 
nasium. H.  Rufus  Thompson,  Archt.,  524 
Belmont  Avenue,   Youngstown. 

Gratis,  Ohio.— Until  Aug.  16,  by  Bd. 
Educ,  Village  School  Dist.  (J.  T.  Street, 
Clk.),  for  furnishing  material  and  erect- 
ing a  2-story  and  basement  fireproof 
school.  Edw.  P.  Musselman,  Archt.,  Rel- 
bold   Annex,   Dayton. 

New  Paris,  Ohio. — Reported  desired 
until  Aug.  5  by  E.  C.  Miskell,  Clk.  Bd. 
Educ,  for  erecting  a  2-story  and  base- 
ment, 117  x  110  ft.  school.  F.  L.  Packard, 
Archt.,  New  Hayden  Building.  Columbus. 

Terre    Haute    (R.    D.    Urbana),    Ohio— 

Until  Aug.  21  by  Bd.  Educ,  Mad  River 
Rural  School  Dist.  (Alpha  Evilsizor,  Clk.), 
for  furnishing  material  and  erecting  grade 
school;  also  separate  bids  for  heating  and 
ventilating.  F.  S.  Rusk  and  Cree  Sheets, 
Archts.,  145  N.  High  St.,  Columbus. 


Toledo,  Ohio.— Until  Aug.  23  by  Bd. 
Educ,  for  furnishing  materlial  and  erect- 
ing the  Mott  School,  Colorado  and  Worth- 
Ington  Streets.  Edwin  M.  Gee,  Archt.,  Bd. 
Educ. 

Hartford  City,  I nd.— Until  Sept.  1,  ac- 
cording to  press  reports  by  County 
Comrs.,  for  erecting  a  building  at  the 
County  Infirmary. 

Detroit,  Mich.— Until  Aug  10  by  Bd. 
Educ.  (Charles  A.  Gadd,  Secy.),  for  fur- 
nishing material  and  erecting  20-room 
school  at  Montclair  and  Meadowbrook 
Avenues,  including  ventilating,  heating, 
plumbiing  and  electric  wiring.  Malcom- 
son  &  Higglnbotham,  Archts.,  Moffat 
Building.  Ammerman  and  McCoU, 
Engrs.,   Penobscot  Building. 

Morencl,  Mich. — Until  Aug.  18  at  resi- 
dence of  G.  W.  Dee,  Clk..  Bd.  Educ. 
Chesterfield  Township.  Morencl  R.  F.  D. 
No.  2  for  erecting  a  brick  school  about  one 
mile  west  of  Oak  Shade;  also  separately 
for  plumbing  and  sewers  ventilating  and 
heating.  W.  H.  Nicklas,  Archt.,  Euclid 
Bldg.,  Cleveland.  Ohio. 

Chicago,  III. — Until  Aug.  2.  by  John 
Dill  Robertson,  Comr.  of  Health,  for 
furnishing,  delivering  and  erecting,  com- 
plete In  place,  approximately  45  tons 
structural  steel  and  iron  work  for  office 
and  shop  building  at  the  Municipal  Re- 
duction Plant,  Thirty-ninth  and  Iron 
Streets. 

Until  Aug.  4  by  W.  R.  Moorhouse.  Comr. 
Pub.  Wks.,  for  furnishing  material  and 
erecting  a  2-story  fire-engine  house  on 
Natchey  Avenue;  also  plumbing,  drainage 
and  electrical  work. 

Superior,  Wis. — Until  Aug.  5  by  Rev.  A. 
Gawenda,  Rector,  for  erecting  a  school 
and  church  building:  also  heating,  plumb- 
ing and  electric  wiring.  Victor  Cordelia, 
Archt.,  Kasota  Blk..  Minneapolis,  Minn. 

Cherokee,  lov»a. — Until  Aug.  17  by  Di- 
rectors Independent  School  Dist..  William 
Shardlow.  Secy.)  for  erecting  high  school. 
Proudfoot,  Bird  &  Rawson,  Archts.,  Des 
Moines. 

Davenport,  Iowa. — Reported  desired 
until  Aug.  12  by  Bd.  Educ.  (J.  D.  McCol- 
lister.  Secy.),  for  erecting  Manual  Train- 
ing School  at  Eleventh  and  Main  Streets. 
Clausen   &   Kruse,   Archts.,    Davenport. 

Fontanelle,  Iowa. — Reported  desired 
until  Aug.  2  by  Bd.  Educ,  for  erecting  a 
3-story  and  basement,  70  x  94  ft.  school. 
Probable  cost  $40,000.  L.  D.  Willis, 
Archt.,  City  National  Bank  Building, 
Omaha. 

Forest  City,  Iowa. — ^Untll  Aug.  16  by 
Independent  School  Dist.  (Dr.  H.  R. 
Irish.  Pres.)-  for  erecting  a  high  and 
grade  school,  including  heating,  plumb- 
ing, electrical  work  and  fixtures.  Alban 
&  Lockhart,  Archts.,  Endicott  Bldg.,  St. 
Paul,   Minn. 

Anoka,  Minn. — Until  Aug.  3  by  State 
Bd.  Control.  St.  Paul,  for  erecting  a  cow 
barn  at  State  Hospital.  Anoka.  C.  H. 
Johnston,  Archt.,  Capital  Bank  Bldg.,  St. 
Paul. 

Buffalo,  Minn.- Until  Aug.  10  by  C.  S. 
Hawker,  Clk.  Independent  School  No.  23. 
for  erecting  an  addition  and  remodeling 
high  school,  including  ventilating  and 
heating  and  plumbing.  Kirby  T.  Snyder, 
Archt.,  Plymouth  Bldg.,  Minneapolis. 

Hastings,  Minn. — Until  Aug.  10  by 
State  Bd.  Control,  St.  Paul,  for  furnish- 
ing material  and  erecting  the  new  east 
wing,  main  building,  Hastings  State 
Asylum,  Hastings,  including  plumbing 
and  electrical  work.  C.  H.  Johnston, 
Archt.,    Capital  Bank    Bldg.,    St.    Paul. 

Worthlngton,  Minn. — Until  Aug.  11  by 
State  Bd.  Control.  St.  Paul,  for  furnishing 
material  and  erecting  a  tuberculosis  sana- 
torium at  Worthlngton.  Sund  &  Dunham. 
Archts.,  Essex  Building,  Minneapolis; 
Rose  &  Harris,  Engrs.,  Minneapolis. 

Syracuse,  Kan. — Reported  desired  until 
Aug.  9  by  W.  E.  Hulse  &  Co.,  Archts., 
First  National  Bank  Building.  Hutchin- 
son, for  erecting  a  2-story  anil  basement 
school.     Probable  cost,   $28,000. 

Kearney,  Neb. — Until  Aug.  3  by  State 
Bd.  Educ.  Lincoln,  for  erecting  a  brick 
and  stone  itudltorlum  for  the  State  Nor- 
mal School.  Kearney.  J.  H.  Craddock, 
Archt.,  Continental  Buildiing,  Omaha. 

Lincoln,  Neb. — Until  Aug.  18.  by  H.  E. 
Wells,  Co.  Clk.,  for  erecting  a  tile  and 
stucco  fireproof  building  to  be  used  as  a 


residence,  wards  and  hospital  at  the 
County  Farm,  to  be  2  stories  and  base- 
ment, 47  X  64  ft.,  the  same  being  the 
completion  of  the  building,  the  east  por- 
tion of  which  la  already  completed. 

Schuyler,  Neb.— Until  Aug.  16  by  Otto 
Zuelow.  Secy.  Bd.  Educ.  for  erecting  a 
high  school.  Grabe  &  Helleberg,  Archts., 
Columbus,   Neb. 

Tekamah,  Neb.— Until  Aug.  6  by  Jamea 
A.  Clark,  Secy.  Library  Bd.,  for  erecting 
Public  Library.  R.  W.  Grant,  ATCht., 
Beatrice. 

Miles  City,  Mont. — Reported  desired  un- 
til Aug.  12,  by  Clerk  of  School  Bd.,  for 
erecting  3-story,  63  x  123-ft.  school. 
Probable  cost,  $60,000.  B.  Rivenes,  Archt., 
illles  City. 

Laramie,  Wyo. — Reported  desired  until 
Aug.  10  by  F.  S.  Burrage,  Secy.  Bd. 
Trus..  University  of  Wyoming,  for  erect- 
ing Women's  dormitory  on  Campus  or 
said  University.  William  Dubois,  Archt., 
Cheyenne; 

Pharr,  Tex.— Until  Aug.  3  by  School 
Bd.  (Lee  Walsh,  Secy.),  and  opened  at 
the  First  Natl.  Bank,  for  erecting  the 
Pharr-San  Juan  High  School.  M.  L. 
Waller  &  Co.,  Archts.,  Fort  Worth. 

Berkeley,  Cal.— Until  Aug.  9  at  the  of- 
fice of  the  Comptroller,  University  of  Cali- 
fornia, for  erecting  Wheeler  Hall  on 
grounds  of  said  University. 

Los  Angeles,  Cal.— Until  Aug.  5  by  Bd. 
Educ.  (VPilllam  A.  Sheldon,  Secy.),  for 
furnishling  material  and  erecting  the 
Cahunega  School,  4147  W.   Second   Street. 

Susanvllle,  Cal. — Reported  desired  until 
Aug.  2,  by  W.  W.  Sharp,  Co.  Treas.,  for 
erecting  a  courthouse  and  County  Hos- 
pital.    Estimated  cost,  $100,000. 

PRICES     AND     LETTINGS. 
irindicates  award  of  contract. 

Boston,  Mass. — Following  are  three 
lowest  bids  opened  July  27  by  State  House 
Bldg.  Comn.  (John  F.  Keliher,  Chmn.)  for 
erecting  addition  on  the  westerly  side  of 
State  House:  William  Crane,  Cambridge, 
$304,750;  McGahey  &  O'Connor,  Cam- 
brldgeport,  $307,234;  Norcross  Bros..  Wor- 
cester, $308,500. 

-^Springfield,  Mass. — Contract  for  re- 
modeling and  altering  Winchester  Square 
fire  station  awarded  to  L.  S.  Wood, 
Springfield,  at  $23,095.  Bids  opened  July 
12  by  Fire  Comrs. 

♦Saylesvllle,  R.  I. — Contract  for  erect- 
ing school  awarded  to  Albert  F.  Smiley, 
Saylesvllle,  at  $25,000. 

Harriman,  N.  Y. — Following  are  four 
lowest  bids  opened  recently  for  erecting 
school:  Jersey  City  Constr.  Co..  Jersey 
City,  $33,190;  L.  F.  Bannon  Co.,  King- 
ston, $36,800;  Wilson  &  Miller,  Middle- 
town,  $37,659:  Harriman  Industrial  Co., 
Harriman,    $39,895. 

-^New  York,  N.  Y. — Contract  awarded  by 
Bd.  Trus.,  Bellevue  and  Allied  Hospitals 
(Dr.  John  W.  Brannan,  Pres.)  for  erect- 
ing the  Gouverneur  Out- Patient  Building 
at  Front  St.  and  Gouverneur  Slip  (bids 
opened  July  19):  General  construction  to 
John  H.  Parker  Co.,  315  4th  Ave.,  $141,997: 
plumbing  to  James  McCuUagh.  Inc.,  218 
W.  36th  St.,  $11,324,  and  heating  to  E. 
Rutzler  Co.,  404  E.  49th  St.,  $1,889. 

♦Bridgewater,  Pa. — Contract  for  erect- 
ing grade  school  awarded  Henry  Shaffer 
of  New  Brighton:  cost  $25,000. 

-^Harrlsburg,  Pa. — Contract  for  erecting 
Tenth  Ward  School  at  Fifth  and  Mahan- 
tongo  Streets,  awarded  to  John  F.  Barn- 
hart.  Harrlsburg,  at  $63,850. 

-^Pittsburgh,  Pa. — Contract  awarded  for 
structural  steel  work  for  city  and  county 
building.  Grant  and  Diamond  Streets,  to 
Jones  &  Laughhn  Steel  Co.,  Pittsburgh, 
at  $193,965  (bids  opened  July  21).  Hyatt 
M.  Cribbs,  Co.  Controller.  Edward  B.  Lee 
and  Palmer,  Hornbostel  &  Jones,  Archts., 
345  Fourth  Avenue,  Pittsburgh. 

Albany,  Ga. — Lowest  bid  opened  by  City 
Council  for  erecting  auditorium  at  Pine 
and  Jackson  Streets  submitted  by  Pike 
Bros.  Lumber  Co.,  La  Grange,  at  $39,183. 

Indianapolis,  Ind. — Following  are  2  low- 
est bids  opened  for  erecting  library: 
George  A.  Fuller  Co.,  Cleveland,  Ohio, 
$416,900.  and  Thompson-Starrett  Co.,  Chi- 
cago.  111.,   $418,440. 

*Metz,  Ind.  —  Contract  for  erecting 
grade  and  high  school  awarded  to  J.  C. 
Bontrager,  Elkhart,  at  $25,000. 

-^Grand  Rapids,  Mich. — Contract  for 
erecting  addition  to  Sigsbee  School 
award  to  John  McNabb  &  Son.  Grand 
Rapids,    at   $21,300. 

-t^Beardstown,  III.— Contract  for  erecting 
Post  Office  (bids  opened  July  9  by  Super- 
vising Architect  at  Washington.  D.  C.) 
awarded  to  John  Lauritzen.  Fergus  Falls, 
Minn.,  at  $39,990  for  limestone. 

-^Chicago,  III. — Local  press  reports  state 
that  the  proposed  Field  Museum  of  Nat- 
ural History  recently  awarded  to  Thomp- 
son-,Starrett  Co.,  175  W.  Jackson  Boule- 
vard, will  cost  $5,100,000.  It  will  be  3 
stories  high,  of  marble,  700  x  350  ft. 
Architects.  Graham.  Burnham  &  Co..  80 
Maiden  Lane.  New  York. 

Nashwauk,  Minn. — Ijowest  bid  opened 
for  erecting  village  hall  submitted  by 
Hugh  Fawcett.  Duluth.  at  $21,995. 
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J  Ml**.— CooUkct  Bwudad  by 

(V.   K    A»4«i»ei>.   Saey.)   for 

nrMMutaUB  ajid  maiwiil 

tjo  liluneii  OonMr.  Co.. 

^  -^  m.W>  <bMa  opMMd  Jnlr 

r.    niifflmi.    Areht..    AlworA 

,  Datath. 

.-^^ •'•rfc*.  N.  O.— Coatracts  award- 

M  Cor  •TMtlnc  achooi  4bMa  opened  July 
•)  a«  toOowa:  OaMfal  oomstructlon. 
2127  Oowtr.  dot,  Watattewa.  8.  D.. 
fm.»l«,    Md    liMlli%    and    vraUlatlnf. 


Btaly  PtamMar  *  HaaUi 

maa..  tn.tn.  r.  f.  - 

•*  — 


Co..  St.  Paul 
rl  Swy.  Bd. 


^^ ,  CaL— Oantract  for  eract- 

lB«  acadamy  boMlac  «>  WtWilr*  Boule- 
vard for  JfaribarMgh  SOmmiI  for  airto 
awardad  n^d  W.  aScaL  4M  Haas  BUg. 
Cot  aboat  tN.«M.  ^^ 
^  Maaaral  eaatraet  tor  aractlnc  I-Monr 
brMi  aad  eoneraU  aeiMal  at  MU  W. 
Twtmtj.temth  Straat  avafdad  >i.  Hur- 
wits   «  O.   N.   Laad.   ttt  B.   Forty -sixth 


StraaC  U  gl.tu.  aad  ■aoaral  oantract  for 
eraetloK   dadlar   balMlnc   on    Annandale 

if  la  to  Hctaal-Wlnaat  Co.    ~       

tSS.lt*. 


Grant  Bldr.  at 


AOimeaa.  Arla<— Contract  awarded  by 
ad.  of  Sdoc  far  eracUns  2-stoo'  brick 
"■ — "    M  s  IM  R..  to  W.  S.  Humphreys 

-^  lag.  at  OMM.  Other  bids:  C.  H 
Fj>at;^CMIU».^^W^»<>.  and  Clinton  Camp- 

SraMa. 


Lcacber  *  Kibbey. 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 

Maaa. — Knishu    of    Columbus 

.    of   Greater    Boaton    contem- 

ta      aracUnr     buUdins:      coat      about 


by  Bricca  *   Caldwell.   Secnrity 


•ridaapart.  Conn.— Contract  soon  to  be 
M  by  BrooUawB  Countn-  Club  for  erect- 
tas  dob  booaa  coatlnc  ITS.OM  accordins 
to  Diana  "—  "•-■ —    -    "  ••      "    ~ 

bmC 

■ayalda.  N.  Vw— Site  purchased  at  BeU 
ATMraa  and  Lawrence  Boulevard,  for 
mwUHm  of  bank  bolMlns  for  Bayside 
Mattoaal  Bank;  coat  about  $10,000. 

■reafclyn.  N.  v.— site  purchased  at 
QiiMa  Parkway  and  Neptune  Avenue. 
Cooay  Inland,  for  erection  of  1-story 
brtck  Hotel  for  FeUx  Mllserocchl.  to  cost 
alwail  IM.MO. 

flied  for  erection  of  following 
4-etory  brlrk  store  and  tene- 
!  at  Fbrty-flfUi  Street  and  Fourteenth 
Avaava  lor  Konblum  Bids.  Corp..  cost 
SIMM.  H  Mlllmaa  *  Son.  Archts..  1780 
Fltkln  Aveooe:  two  4-story  brick  tene- 
nanu  at  E.  Fourth  Street  and  Avenue  C 
for  Da  Haven  Constr.  Co..  coat  tTS.OOO. 
W.  T.  MeCkrtby.  ArebL.  U  Court  Street; 
tkrea  4>8tary  brick  tenements  at  E.  Foor- 
taaalh  Street  and  Foater  Avenae  for 
ParkvfDe  Realty  Co..  cost  tt 20,000.  WllUam 
T.  McCarthy.  Archt..  l«  Court  Street; 
•-afory  brick  stores  and  tenement  at  Lee 
Avanoc  and  Hoooer  Street  for  P.  &  S. 
Baally  Co^  coat  MO.MO.  Saas  *  Sprtnc- 
ataaa.  ArcMai.  »  Union  Sqtiare. 

■vfrale.  N.  v.— Plans  have  been  lUed 
for  propoasd  Lackawanna  Terminal  8U- 
tloo  at  Main  and  Ohio  Streeu,  to  be  of 
■COM  eoMtniMion:  ooat  (MUM.  Oeorve 
f.  "ay.  Qu  JBatr,  Delaware.  Lackawanna 

*  Waatara  B-R.  Co.,  Hoboken.  N.  J. 

Naw  Vork,  N.  v.— Plans  lUed  for  ere'- 
tloa  «f  foOowtac  bolldlnss:  t  Ave-story 
brick  tcaamaata  at  Hsaman  Avenue  and 
Acadsoif  Btraet.  for  Frank  Wilson 
Oonacr.  Co..  oost  t70.0M.  Samuel  KaU, 
Arcnt,  Mt  Lezlncton  Avenue;  two  (- 
■(ary  brleh  taoemant  at  <S  EMcecombe 
AvaniM  Cor  U4th  Street  and  Seventh 
Avaoae  Oanatr.  Co..  coat  tlio.ooo.  Oronen- 
barc  *  I^nrtitaa.  Aiebls.,  MS  Fifth 
Avaoaa:  (-story  brick  atores  and  tenc- 
mtmt  at  Bavaath  StMat  and  Sixth 
Avaaoa  for  Laooatd  WaiU  Constr.  Co.. 
eoat  tSt.OM,  Oronanbsty  tt  Leuchtac. 
Aw»ta„  MS  Fifth  Araaaa;  S  flve-story 
fcrtelt  tinsanaiaat  SlOth  straat  and  Tenth 
Aiwooa  for  Bnwll  HoMlos  Co..  coat 
•M.*M.  Ha  I— si  Kata.  Arcbt.,  4M  Lexlns- 
too  Avaaoa;  S  live-story  brick  stores  and 
nla     at     Sbarman      Avenue     and 

=. *»*?•!$   tor   J     B.    C.    Balldinx 

Co..  eoat  tlt^M*  Orooanberr  A  Lcuchtac. 
Arebtai.  Mt  Fifth  Avenue;  IS-slory 
apartwint  booaa  at  West  End  Avenue 
and  nsMath  treat  for  J.  C.  A  U.  O. 
Mayar.  com  m«.M(.  Scbwanx  A  Oroaa. 
ArcfaU..  147  Fifth  Avaoae;  two  i-story 
brick  tenmmts  at  Fort  Waahlncton  Ave- 
m>e  UMI  171st  Straat  W.  for  One  Seventy 
One  BMc  Co..  cast  ttSO.M*,  OfX>enenberc 

*  Leachta«.  Arebta.  SM  Fifth  Av>^nue;  <- 
•tory  brick  tanament  at  St.  NIcholaa  Ave- 
no*  aad  ItTth  Mreat  for  Lahlab  Bldc 
Cor.,  cost  tsaa-OaO-Oroiiaabai «  A  Leach- 
ta«.  Arctala..  SM  Fifth  Avanoe;  lS-«tory 
apartment  hotel  at  IS*  W.  Saventy-nlnth 
Street,  for  William  AUen.  ooat  WO.OOO.  J 
SaraOald  Kennedy.  Archt.  U7  Remsen 
Straat:  l*-atory  store  and  loft  at  M  Mad- 
laon  AvwDOC  for  Oaorsa  Backer  Realty 
Co.,  eoat  MM.***.  Sommerfeld  *  Stedc- 
lar,  Archta.,  SI  Union  Square:  I-story 
brick  motion  picture  theater  at  2St  B 
Ftoorteenth  Street  for  New  Fourteenth 
Street  Theater  Co..  cost  S44.000.  lA>renz 
F.  J.  Walber.  171  W    iMth  Street.  Areht  : 


t-story  brick  tenement  at  Anthony  Ave- 
nue and  17<th  Street  for  Henry  Cleland, 
coat  $75,000,  Tremont  Architectural  Co., 
401  Tramont  Avenue,  Archts.;  6-story 
brick  stores  and  tenement  at  Boston  Road 
aad  Wllklns  Avenue  for  Avenue  St.  John 
and  Fox  Street  Corp..  cust  (85,000.  An- 
drew J.  Thomas.  Archt.,  SSS(  Webster 
Avenue;  5-story  brlrk  tenement  at  Mar- 
mion  Avenue  and  ITSth  Street  for  Klrwan 
Bldg.  Co..  cost  $60,000.  Tremont  Archi- 
tectural Co.,  401  Tremont  .Wenue.  Archta. ; 
S-story  brick  stores  and  loft  at  Washing- 
ton Avenue  and  l(6tb  Street  for  Irving 
Levy,  cost  |$5,000.  Oronenberg  &  Leuch- 
tag.  Archts.,  SOS  Fifth  Avenue;  l-story 
brick  stores  and  market  at  Elm  Place 
and  Fordbam  Road,  cost  $40,000,  Frank- 
fort A  Kircbner,  Archts.,  8S0  Westchester 
Avenin?. 

Rochastar,  N.  Y.— Maurer  &  Mills.  Scho- 
flald  BIdg..  Cleveland,  Ohio,  directed  to 
prepan  plans  for  limestone  and  brick 
edifice  to  be  erected  for  Congregation  of 
Dewey  Avenue  Presbyterian  Church,  cost 
about  $65,000. 

Atlantic  City,  N.  J. — Three-story  store 
building  to  be  erected  at  Atlantic  and 
Ohio  Avenues  for  George  Kelly,  Market 
Street.  Philadelphia,  Pa. 

Newark,  N.  J.  —  Market  &  Beaver 
Realty  Co..  reported  considering  con- 
struction of  new  playhouse  in  place  of 
prasent  Newark  theater,  to  cost  about 
$750,000. 

Allentown,  Pa.  —  Plans  adopted  by 
Alumnae  Assoc,  of  AUentown  College  for 
Women  for  alumnae  hall;  cost  $30,000. 

PItUburgh,  Pa,— A  6-story,  45  x  110  ft., 
mercantile  building  or  warehouse  is  to  be 
erected  at  315  Liberty  Street  for  E.  H. 
Coveney. 

Plans  reported  being  prepared  by 
-Architect  Gelsey,  In  care  of  Mellon  Es- 
tate, Smithneld  Street,  for  a  15-story 
office  building,  to  be  erected  at  Fifth 
Avenue  and  Smithfleld  Street  for  the 
Mellon  Estate  (Bankers). 

Huntington,  W.  Va. — Contract  about  to 
be  let  by  Mrs.  T.  W.  DInkins  for  apart- 
ment house  to  cost  about  $40,000. 

Ashland,  Ky.— Ashland  Hotel  &  Realty 
Co..  Cincinnati.  Ohio,  It  Is  reported,  will 
erect  a  flve-story  fireproof  addition  to 
Ventura  Hotel. 

Cleveland,  Ohio. — Contract  about  to  be 
let  for  erecting  4-story  brick,  stone  and 
terra  cotta  building  at  Mayfleld  and  Lee 
Roads  for  Cleveland  Heights  Masons; 
coat  about  $100,000.  F.  W.  Striebinger. 
Archt..  New  England  Building. 

Plans  prepared  by  H.  A.  Cone.  Scho- 
fleld  BuUdlng,  for  5-8tory,  47  x  190  ft. 
building  to  be  erected  at  Euclid  Avenue 
and  E:.  Seventeenth  Street  for  M.  G. 
Glauber;  cost  about  $125,000. 

Cleveland,  Ohio. — Plans  prepared  by  A. 
K.  Janowltz,  Permanent  Building.  Cleve- 
land, for  three-story  brick  and  steel  com- 
mercial and  apartment  building  which  H. 
A.  Kangesser.  WilliamROn  Building,  will 
erect  on  St.  Clair  and  Hayden  Avenues; 
cost,   $7S,0O0. 

Plans  being  prepared  by  Richard  Irvin, 
PItUburgh.  Pa.,  for  mercantile  building 
to  be  erected  at  Lakeside  Avenue  and  W\ 
Third  Street,  for  Harry  J.  Schlosser,  Erie, 
Pa.;  cost.  $120,000. 

Elyrts,    Ohio.— Lorain  County    Banking 

Co.    purchased    a    site,  42    x    182    ft.,    at 

Cheapslde  for  erection  of  10-story  bank 
building. 

Wilmington,  Ohio.— Contract  about  to 
be  let  by  Weber,  Werner  &  Atkins.  Cin- 
cinnati, for  Clinton  County  Court  House- 
cost  atwut  $300,000. 

Marquette,  Mich.— First  Church  of 
CTirlat  (Scientist)  to  erect  white  granite 
church;  cost  $50,000. 

Chicago,  III.— Plans  being  prepared  by 
Hennf  L  Newhouse,  4SS0  Prairie  Avenue 
for  hotel  to  be  erected  at  Grand  Boule. 
f."?~,'^'XI''''S7*  8«r«et  at  cost  of  about 
$1,400,000.  FIrat  unit  to  be  4-Btory  106  x 
60-ft.,  and  second  unit  to  be  10  story 

Mwing  picture  theater  to  be  erected 
at  Division  Street  and  Washtenaw  Avenue 
for  Fred  Becklenberg;  coat  about  $85,000. 
Thomas  R.  Bishop,  Archt.,  85  S.  Dear- 
Street. 

Das  Moines,  lows.— Clemens  Automobile 
Co.  purchaaed  a  site  at  Tenth  and  Mul- 
berry Streets  for  erection  of  4-story  66  x 
1?*  -/•■•  concrete  building;  cost  about 
$40,000. 

Jaffsrson,  Iowa.— Proudfoot,  Bird  & 
Rawson.  Das  Moines,  selected  to  prapare 
plans  for  three-story,  Bedford  stone,  74 
X  lis  ft.,  court  house  for  Greene  County, 
l?.«'^*™***<'    ■'   JefTerson;    cost   about 

f  IfeO.OOv. 

storm  Lake,  Iowa.— Northern  Telephone 
Co.  will  erect  fireproof  brick  and  tile  of- 
fice building  costing  $25,000. 

Arlington,  S.  D. — (instruction  of  an 
elevator  Is  contemplated:  cost  about  $25  - 
000.     T.  Converse  said  to  be  Interested. 

Spoksne,  Wash,— Contract  soon  to  be 
let  for  erecting  S-story  brick  and  stone 
home  for  the  slatera  of  Franciscan  Mon- 
astery  of  St.  C\axe:  cost  $40,000. 

PDwell-Sanders  Wholesale  Grocery  Co 
to  eract  S-story  and  basement  reinforcea 
concrete  building  costing  $50,000. 

■^Radwood  City,  Cal.  —  C^ongregational 
Church  Intends  to  erect  $40,000  edifir-e. 
Kev    C.  H.  Stevens,  Pastor. 


BIDS    DESIRED. 

Cleveland,  Ohio.— Bids  being  received 
by  W.  S.  Ferguson,  Co.  Archt.,  1900 
Euclid  Avenue,  for  constructing  commer- 
cial building  at  6415  Detroit  Avenue  for 
Charles  H.   Conners;  cost,  $30,000. 

Pipestone,  Minn.— Until  Aug.  5  by  Rev. 
Joseph  Mangan,  for  erecting  a  brick  edi- 
fice for  the  Catholic  Church.  W.  E.  E. 
Greene,    Archt.,    Luverne. 

Chllllcothe,  Tex.— Until  Aug.  9  by  O.  H. 
Dodson,  ChilUcothe,  for  erecting  a  two- 
story  brick  church.  R.  H.  Stuckney, 
Archt,    Chllllcothe. 

PRICES     AND     LETTINGS. 
itindicates  award  of  contract. 

-^Philadelphia,  Pa.— Contract  awarded 
by  Peuckert  &  Wunder,  Archts.,  310 
Cfhestnut  St,  to  Philip  Haibach  Contr. 
Co.,  2530  Thompson  Street,  for  rebuilding 
premises  at  503  Market  Street  and  4-6 
North  Fifth  Street,  for  Haverford  Cycle 
Co.  New  building  will  be  5  stories  high, 
of  brick  and  steel,  with  ornamental  terra 
cotta   and  granite  trimming. 

-^Petersburg,  Va. — Contract  for  erect- 
ing 6-8tory  Hotel  Petersburg  on  W.  Tabb 
Street  awarded  to  Fulton  Brick  Wks., 
Richmond,  at  about  $210,000. 

-^Petersburg,  Va. — Contract  for  erect- 
ing 6-5tory  hotel  on  Tabb  Street  for 
Petersburg  Investment  Co^^  awarded  to 
Fulton  Brick  Wks.,  Richmond,  at  about 
$210,000. 

-ABeckley,  W.  Va. — Contract  for  erect- 
superstructure  of  brick  and  stone  hotel  at 
Main  and  Kanawha  Streets  awarded  to 
Crosier  &  Freeman,  Beckley,  at  $34,000. 

Fostorla,  Ohio. — Lowest  bid  opened  for 
erecting  packing  house  for  Fostoria  Pro- 
vision Co.  submitted  by  J.  J.  Myer.  Lo- 
rain, at  $31,975. 

Fort  Wayne,  Ind. — Lowest  bid  opened 
by  J.  M.  E.  Ueldel.  Archt,  for  erecting 
edifice  for  Trinity  German  Lutheran 
Church  submitted  by  W.  Wolke,  1210 
Jones  Street;  estimated  cost  $35,000. 

-ArBloomlngton,  111. — Contract  awarded 
to  Elcher  &  Ward,  Bloomington,  for  gen- 
eral construction  of  C.  U.  Williams  &  Son 
building.  Supplementary  contracts  yet  to 
be  let:  total  cost  of  building  estimated  at 
$75,000. 

-^Chicago,  III. — Contract  awarded  July 
26  to  Lanqulst  &  lllsley,  Chicago,  for 
erecting  Y.  M.  C.  A.  hotel  at  Wabash 
Avenue  and  Eighth  Street.  Cost,  includ- 
ing site,  $1,175,000. 

-^^Kewanee,  HI. — Contract  for  erecting 
passenger  station  for  Chicago,  Burlington 
&  Qulncy  Ry.  Co.  awarded  to  Jos.  E. 
Nelson  &  Sons,  Chicago,  at  $80,000. 

^Superior,  Wis.— Contracts  for  con- 
structing St.  Joseph's  Orphanage  for 
Catholic  Diocese  of  Superior  awarded  to 
Tomlinson   &    Egan,   Ashland,   at   $101,431. 

A^Duluth,  Minn. — Contract  for  erecting 
an  additional  story  on  Fargusson  Build- 
ing at  Fourth  Avenue  and  Superior  Street 
awarded  by  Ma-ssachusetts  liealty  Co.  to 
Smith  &  Yokes,  Duluth,  at  $27,000. 

•Devils  Lake,  N.  D,— Contract  for 
erecting  Masonic  Temple  awarneri  July  17 
to  Fjelseth  &  Johnson.  Devils  Lake,  at 
$28,709,  and  heating  to  S.  H.  Klemetsind, 
Devils  Lake,  at  $4,480.  J.  A.  Shannon, 
Archt,    Devils   Lake. 

-A-Omaha,  Neb, — Contract  for  erecting 
apartment  house  at  Thirty-third  and 
Dewey  Streets  awarded  to  Peter  Kiewlt 
&  Sons,  2567  Marcy  Street,  at  $25,000. 
Hastings  &  Heyden,  Archts.,  Omaha. 

(Jontract  for  erecting  three-story  con- 
crete building  at  Twenty-second  and 
Famham  Streets  for  Dresher  Bros., 
awarded  to  B.  J.  Jobst,  Paxton  Building, 
at  about  $30,000. 

<.,*^"'?u*^?*^l'*'°"*-— Contract  for  erect- 
ing Catholic  Church  on  Brooks  Island  site 
awarded  to  Charles  Smith  and  B.  Stan- 
ton, Lewistown,  at  $25,787. 

I  *P*"3,*'  T"'-~Contract  for  erecting 
ijibor   Temple   at   Young  and    Evergreen 

r^^^i^  ^*'"'.5«^,  'o  Hughes-O'Rourke 
Constr.    Co.,    Dallas,    at   about    $48,000 


Syracuse,  N.  Y.— New  Process  Gear  Co 
has  had  plans  prepared  for  another 
6-story  building. 

Millport,  Pa. — The  New  Jersey  Zinc 
Co.  contemplates  erecting  rolling  mill  at 
Millport. 

Philadelphia,  Pa. — It  is  reported  Bald- 
win Locomotive  Wks.  are  taking  steps  to 
incorporate  Eddystone  Munitions  Co  - 
about  $1,500,000  will  be  spent  for  erec- 
tion of  plant. 

Jacksonville,  Fla. — Ford  Motor  Co.,  De- 
troit, Mich.,  contemplates  erecting  a  fac- 
tory at  Ocean  and  Ashley  Streets;  coat 
about  $500,000. 

Knoxville,  Tenn. — An  addition  is  to  be 
erected  to  plant  of  Southern  Extract  Co.; 
cost  about  $100,000. 

Akron,  Ohio. — Plans  being  prepared  by 
Osborn  Engineering  Co.  for  addition  to 
factory  of  B.  F.  Goodrich  Co.;  cost  about 
$500,000. 

Canton,  Ohio. — Pickands,  Mather  & 
Co.,  Cleveland,  and  United  States  .'^teel 
<5o.,  (janton.  contemplate  erecting  blast 
furnace  with  coke  and  by-product  ovens 
In  Canton;  cost  about  $2,000,000. 

Youngstown,  Ohio. — Republic  Iron  & 
Steel  Co.  (Thos.  J.  Bray,  Free.)  will  erect 
2  open-hearth  furnaces  and  4  tube  mills 
to  their  plant;   cost    $1,000,000. 

Detroit,  Mich. — Plans  being  prepared 
by  Osborn  Engineering  Co.,  Cleveland, 
Ohio,  for  rubber  factory  for  Kelly-Spring- 
field  Tire  Co..  at  cost  of  $1,600,000. 

Lansing,  Mich,— Reo  Motor  Car  Co.  con- 
template erecting  2  buildings  on  S.  Cedai 
Street;  cost  about  $250,000. 

Harrlsburg,  Tex. — A  cement  plant  is  t< 
be  erected  on  south  bank  Houston  Shli 
Channel  for  Texas  Portland  Cement  Co 
(F.    R.   Blssel,   Pres.) 

Seattle,  Wash, — Broderlck  &  Bascom 
Rope  Co.  will  erect  unit  adjoining  pres- 
ent factory  at  Eighth  Avenue,  S.  E.  P 
Frederick,  Gen.    Supt. 

Tacoma,  Wash. — Reported  the  Friddli 
Motor  Car  Co.  (Jas.  A.  Friddle,  Pres.: 
has  purchased  site,  and  will  erect  a  $50,' 
000   plant. 

St.  Catharines,  Ont. — Reported  Lord  S 
Burnham  Co.  of  Irvington-on-Hudson 
N.  Y..  manufacturers  of  skylight  adjust 
ers,  will  erect  branch  plant  here;  cos- 
$100,000. 

Welland,  Ont, — Canadian  Billings  Spen- 
cer Co.  will  erect  70  x  80  ft.  addition  t( 
plant;    cost,    including   equipment,    $30,000 

Prince  Rupert,  B.  C. — George  L.  Clay 
ton.  Prince  Rupert,  will  erect  a  col< 
storage  plant;  cost  $150,000. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK 

utr^fw*^*'"'!  WUM'-rMaurlce  F.  Reidy, 
eJecf  A,^^"/!.'""*-.-  L«  P'-0'"Otlng  plan  to 
fS»Vo?  «»5'"J°'"'',  'ndustrlal  bufldlng  on 
ft^^ctfon  ■  **'  *"'*  concrete  con- 

Ro^S^*w„°7,'  ^-  Y.-Plant  of  Union 
fo^.  ^r.^.^ri"  recently  damaged  by  fire 
itruction  """^   °'    "'•eproof    con- 

Buffalo,     N.    Y.— Sun    Motor    Car    Co 

Pt^l  o?'  $7roT«',l\'"=°^'»«'-?:' °^  ^'"  cap- 
i«JLJi  Ji  1?'"?."  ''"  purchased  plant  of 
^S7  ».ii^'*''  !-'°-  **  South  Park  Boule 
Hnnii^h.  ir'"  ".'""*  ""•  manufacture  of 
Rl««  f«l  1  ^  automobiles.  Contract  has 
also  been  let  for  erection  of  an  additlonftl 

miffalo'  Tnrt  "".!:*    '°  «•  R.  Hankln  (5) 
erected    W?.,^„°"'*I     buildings     will     be 
r^Cra  Jf'oV'J,  °G"en^  ti^!'  """  ^'^i'^^-lng. 


BIDS     DESIRED. 

Milwaukee,  Wis. — Reported  desiret 
until  Aug.  5  by  C.  and  N.  W.  R.  R.  Co. 
Chicago,  111.,  for  erecting  a  grain  elevator 
capacity  2000  bushels  at  Milwaukee 
Foltz  Eng.  Co.,  Engrs..  Pioneer  Building 
St.   Paul,   Minn. 


PRICES    AND     LETTINGS. 
i(Indicates  award  of  contract. 

•Brooklyn,  N.  Y. — Contract  awarded  tc 
Turner  Constr.  Co.,  11  Bway.,  New  York 
for  construction  of  2-story  and  basemeni 
manufacturing  building,  40  x  75  ft.  foi 
William  Becker's  Aniline  &  Chemica 
Works,  Inc.,  E.  Eighty-third  Street  anc 
Ditmars  Avenue,  Brooklyn,  to  be  of  rein- 
forced concrete  construction.  Architect 
Benjamin  Driesler,  153  Remsen  Street 
Brooklyn. 

•Jamestown,  N.  Y. — General  contract 
awarded  to  Lackawanna  Bridge  Co.,  Buf- 
falo, for  construction  of  new  plant  ol 
Gurney  Ball  Bearing  Co.,  brick  and  steel, 
200  tons  of  structural  steel  will  be  used. 
H.  P.  Sheldon  &  Sons,  Archts.,  Provi- 
dence,  R.  I. 

•Niagara  Falls,  N.  Y.— Contract  for 
erecting  furnace  building,  40  x  220  ft., 
at  Sugar  Street  and  Whirlpool  Avenue, 
for  General  Abrasive  Co.,  awjirded  to 
Braas  Bros.,  Niagara  Falls.  Plans  lieing 
prepared  by  Thomas  B.  Allen,  Toronto, 
for  additional    buildings. 

•Troy,  N,  Y. — Contract  for  erecting 
concrete  mill  and  elevator  at  Madison 
Street  for  Boutwell  Milling  &  Oraln  Co. 
awarded  to  Deverall-Spencer  Co.,  Balti- 
more, Md..  at  about  $75,000. 

•Trenton,  N.  J. — Contract  awarded  to 
John  W.  Ferguson  Co..  Paterson.  for 
erecting  a  80xl20-ft.  addition  to  machine 
shop  of  De  Laval    Steam   Turbine   Co. 

•Philadelphia,  Pa.— Contract  for  erect- 
ing 3-storv  brick,  concrete  and  stone  fac- 
tory at  Seventh  and  Wood  Streets  for 
Charles  W.  Lawsen  .awarded  to  Barclay 
White  &  Co.,  1530  Chestnut  Street;  cost 
$27,000. 

•Youngstown,  Ohio.  —  Contract  for 
erecting  3  bar  mills  at  Struthers  plant 
of  Youngstown  Sheet  &  Tube  Co.  award- 
ed to  McCllntic-Marshall  Co.,  Pittsburgh. 
Pa.,   at  about   $2,000,000. 

•  lona,  Mich.— Contract  for  erecting 
5-story.  165  x  110  ft  building  for  Tpsi- 
lantl  Reed  Furniture  Co.  .  awarded  to 
Jacob  Herrmann  &  Son,  Grand  Rapids,  at 
about  $65,000. 
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Elgin,  III. — Lowest  bid  opened  for  im- 
provements to  Standard  Oil  Go's  plant  at 
Grove  Avenue  and  Lake  Street  submitted 
by  Charles  E.  Giertz  &  Son,  Elgin,  at 
about  $30,000. 


MISCELLANEOUS 


BIDS     DESIRED. 

Piles— New  York,  N.  Y.— Until  Aug.  5 
by  R.  A.  C.  Smith,  Comr.  Docks,  for 
Contr.  1460 — Furnishing  and  delivering 
plies. 

Iron,  Steel,  Etc.— New  York,  N.  Y.— 
Until  Aug.  6  by  Bd.  Trus.,  Bellevue  and 
Allied  Hospitals,  Dept.  Bridges,  Dept. 
Correction,  Dept.  Docks  and  Ferries,  Fire 
Dept.,  Dept.  Public  Charities,  Dept. 
Water  Supply,  Gas  and  Electricity,  at 
Room  1230,  Municipal  Bldg.,  Boro.  Man- 
hattan, for  furnishing  and  delivering  iron, 
steel  and  other  metals. 

Fencing — Pater»on,  N.  J. — Until  Aug.  3 
by  Bd.  Recreation  Comrs.  (John  McCutch- 
eon.  Secy.),  for  metal  fencing  and  play- 
ground equipment  for  playground  at 
Grand,  Slater  and  Perry  Sts. 

Steel  Derrick  Boat— Washington,  D.  C. 
— Until  Aug.  23  by  U.  S.  Engineer,  South- 
ern Building,  for  steel  derrick  boat  com- 
plete, advertised  in  Engineering  Record. 

Traveling  Crane — New  Orleans,  La. — 
Reported  desired  until  Aug.  3  by  Sewer- 
age and  Water  Bd.  (F.  S.  Shields,  Secy.) 
for  furnishing  and  erecting  a  15-ton  trav- 
eling crane  in  Drainage  Pumping  Station 
No.  2. 

Retaining  Wall— Cincinnati,  Ohio.— 
Until  Aug.  3,  by  Director  Pub.  Service 
(Parke  S.  Johnson,  Secy.),  for  improv- 
ing Torrence  Rd.  at  Holy  Angels  Church, 
by  constructing  a  concrete  retaining 
wall. 

Locomotive  Crane — Cleveland,  Ohio. — 
Until  Aug.  4,  by  A.  B.  Callow,  Comr. 
Purchases  and  Supplies,  for  locomotive 
crane  for  Dlv.    of  Water. 

Track  Elevation  Work— Fort  Wayne, 
I  nd.— Until  Aug.  12  by  Dept.  Pub.  Wks. 
(H.  W.  Becker,  Clk.)  for  constructing 
city's  portion  of  work  to  be  done  under 
Track  Elevation  Resolution  No.  12. 

PRICES    AND     LETTINGS. 
iflndicates  award  of  contract. 

*Coal  Handlina  Plant— New  York,  N.  Y. 
— Contract  tor  omce,  scale  house,  a  part 
of  coal  handling  plant  for  C.  H.  Perry  & 
Son,  Inc.,  foot  of  East  Nineteenth  Street, 
has  been  awarded  to  Hugh  Getty,  Inc., 
359  West  Twenty-sixth  Street,  New  York. 

*Steel— West  Apollo,  Pa.  —  Contract 
awarded  by  Paulton  Coal  Co.,  West 
Apollo,  to  Wm.  A.  Scaife  &  Sons  Co., 
Pittsburgh,  for  structural  steel,  for  steel 
frame  tipple  to  replace  one  recently 
burned. 

♦Sprinkler  System — New  Orleans,  La. — 
Contract  awarded  July  23,  by  Bd.  Comrs. 
Port  New  Orleans,  to  General  Fire  Ex- 
tinguisher (jo.,  through  its  New  Orleans 
Ofnce,  for  installation  of  sprinkler  equip- 
ment and  underground  water  supply  sys- 
tem for  that  portion  of  cotton  warehouses 
and  terminals  now  under  construction,  at 
J65,275.  Four  bids  were  received  for  this 
work,  ranging  from  $69,875  to  $99,036. 
Engineer,  Ford,  Bacon  &  Davis,  921  Canal 
Street,  New  Orleans. 


Proposals 

For   Proposals   Advertised,   see    Pages 
45,  46,  47  and  48. 


WATERWORKS. 

Bids.                                                        See  Eng. 
(31ose.  Record. 
Aug.    2.  Dam,    Contract    10,   Hart- 
ford, Conn July  10 

Adv.  July  10,  17. 
Aug.    2.  Pipe    and    Castings,    Wa- 

tertown,    S.    D July  24 

Adv.  July  24. 
Aug.    3.  Pipes,    Valves,    Etc.,    Ot- 
tawa, Ont July  24 

Adv.  July  24,  31. 
Aug.    3.  Pipe      dam,      etc.,      Illon, 

N.  Y July  31 

Au5.    3.  Waterworks  for  Convicts 

Camp,  Clearwater,  Fla..  July  31 

Aug.    4.  Pipe,   Cleveland,   Ohio July  31 

Aug.    5.  Water     Wks.     Improv., 

Cambridge,   Ohio    July  17 

Adv.   July  17,   24. 
Aug.    Ti.  Water  Works,   Keota,  la.  July  24 

AuK.    5.  Tank,   Kingsley,  la July  24 

Aug.    5.  Pipe      Line  ,    Lockport, 

N.   T July  24 

Adv.  July  24. 
Aug.    :,.  System,  Riverside,  Iowa..  July  31 
Aug.    ."i.  Reservoir.    Arcadia,    Fla.  luly  31 
Aug.    6.  Found,  for  Pump.  Station, 

Pittsburgh.    Pa July  31 


Bids.  See  Eng. 

Close.  Record. 

Aug.    6.  Pump,  etc.,  Sumner,  Miss.July  31 

Aug.    6.  Mains,    West   Allls,    Wis.  July  31 

Aug.    9.  Waterworks,  C  h  o  t  e  a  u, 

Mont -July  31 

Aug.  10.  System,  Warrenton,  N.  C.  July  17 
Adv.  July  17  to  31. 

Aug.  10.  Pipe,     etc.,     Washington, 

D.   C July  24 

Aug.  10.  Contr.    165,    Boring,   Etc., 

New  York,   N.  Y July  24 

Aug.  12.  Pipe,    Etc.,    Philadelphia, 

Pa July  31 

Aug.  13.  Water  Works,  Ord,  Neb.  July  24 

Aug.  13.  Reservoir,   St.   Louis,   Mo.  July  81 

Aug.  14.  Water  Works,  Fromberg, 

Mont July  24 

Aug.  16.  System.  Watervliet,  N.  Y.  July  17 
Adv.  July  17  to  31. 

Aug.  16.  Waterworks,    Drumheller, 

Alta July  31 

Aug.  17.  Pipe,    Intake,    etc.,    Beau- 
mont,  Tex July  24 

Aug.  25.  Hydrants,    reservoir,   pip- 
ing system,   etc.,   Wells- 

ville,    N.    Y July  31 

Adv.  July  31. 


SEWERAGE     AND     SEWAGE 
DISPOSAL. 

Aug.    3.  Paducah,    Ky July    3 

Adv.  July  3.  10. 

Aug.    3.  Bridgeport,    Neb July  24 

Aug.    3.  Columbus.    Ohio .luly  24 

Aug.    3.  Glencoe,    111 July  24 

Aug.    3.  Toledo,    Ohio    July  24 

Aug.    3.  Wallingford.   Conn July  24 

Adv.  July  24. 

Aug.    3.  Cincinnati,   Ohio July  31 

Aug.    3.  Enumclaw,  Wash July  31 

Aug.    3.  New  York.  N.  Y July  31 

Aug.     3.  Toronto,    Ont July  31 

Aug.    3.  Paterson,    N.    J July  31 

Aug.    4.  Philadelphia,  Pa July  24 

Aug.    4.   Syracuse.    N.    Y .luly  24 

Adv.  July  24. 
Aug.    4.  Pittsfleld.    Mass July  24 

Adv.   Julv  24. 

Aug.    4.  Salt  Lake  City,   Utah July  24 

Aug.    4.  La    Porte,    Iowa Julv  31 

Aug.    5.  Chicago,   111 July  31 

Aug.    6.  St.    Louis.    Mo July  31 

Aug.    6.  Sumner,  Miss July  31 

Aug.    6.  West  Allis,  Wis July  31 

Aug.    7.  Fairfield,    Iowa    Julv  31 

Aug.    9.  Steamboat    Springs,   Col..  Julv  31 

Adv.  July  31. 
Aug.  10.  Warrenton,    N.    C .July  17 

Adv.  July  17  to  31. 
Aug.  10.  Greenville,     S.     C July  31 

Adv.  July  31. 

.\ug.  16.  Watertown,    S.   D July  31 

Aug.  18.  Lebanon.    Pa July  24 

Adv.  Julv  24. 

Aug.  20.  Beeville,   Tex July  31 

Aug.  23.  Dallas,  Tex July  24 

Adv.  July  24. 
Aug.  31.  Newark.    N.    J July  10 

Adv.  .Tuly  17  to  31. 
Sep.     1.  .Sand    Springs,    Okla July  31 

BRIDGES. 

Aug.    2.  Philadelphia.    Pa July  24 

Adv.  July  24,  31. 

Aug.    3.  I^ke   Charles,    La Julv  24 

Aug.    S.Canton,    .S.    D Tulv  24 

Aug.    3.  Crawfordsville.   Ind Tulv  24 

Aug.    3.  Frankfort.   Ind .Tulv  24 

Aug.    3.  Ottawa.  Ont July  24 

Adv.  July  24. 

Aug.    3.  Waukon,    Iowa    .Tulv  24 

Aug.    4.  South   Amboy,   N.   J .Tulv  10 

Aug.    4.  Grants  Pass.   Ore .Tulv  24 

Aug.    4.  Richmond,    Mo July  31 

Aug.    4.  Philadelphia.  Pa July  24 

Adv.   Julv  21,  31. 

Aug.    5.  Crown    Point.    Ind .Tulv  24 

Aug.    6.  Toledo,    Ohio    Julv  24 

Aug.    7.  Clearwater,    Fla Julv  17 

Aug.    7.  Hamiltnn.    Ga .Tulv  31 

Aug.    7.  Brldeenort.    Conn .Tulv  24 

Aug.    9.  Washington    Tiilv  24 

Aug.    9.  Woonsocket.    R.    T Tulv  31 

Adv.  Julv  31. 
Aug.  10.  Westport.    Conn .Tulv  31 

Adv.  July  31. 

Aug.  11.  Harrisburg,  Pa Julv  31 

Aug.  11.  GIrard,    Kan July  31 

Aue.  16.  Marysville.    Ohio    July  31 

Aug.  16.  Colma,  Cal Julv  31 

Aug.  16.  Vlsalia,  Cal .Tulv  31 

Aug.  17.  Athens.    Ga July  31 

Adv.  Julv  31. 

Aug.  21.  Kennett    Cal .Tulv  31 

Aug.  23.  Mavnardsvllle,  Tenn Julv  24 

Adv.  July  24,  31. 
Aug,  26.  Tulsa,    Okla July  31 

Adv.  July  31. 


PAVING      AND      ROADS. 

Aug.  3.  Road    Roller,    West    Palm 

Beach,    Fla Julv  17 

Aug.  3.  New    Orleans.    La Julv  17 

Aug.  3.  Albany.    N.    T Julv  17 

Adv.  July  17  to  31. 

Aug,  3.  Laurel.    Mont Julv  24 

Auff.  3.  RIoomfleld.    N.    J .Tulv  24 

Aug.  3.  -Walla   Walla.  Wash Julv  24 

Aug.  3.  Wlnamac.   Tnrt Jnlv  24 

Aug.  3.  Huntington.    W.    Va .Tulv  24 

Aug.  3.  Indiana     July  ?4 

Aug.  3.  Massachusetts   July  31 

Aug.  3.  Kansas  City.  Mo .Tuly  31 

Aug.  3.  Cincinnati.  Ohio .Tulv  31 

Aug.  3.  New  York.    N.   Y Julv  31 

Aug.  3.  Paterson,   N,    J July  31 

Aup-,  a.  Missoula.  Mont July  31 

Aug.  3.  T^yons,    Ohio Julv  31 

Aug.  3.  Indiana   .Tuly' 31 

Aue,  4.  T>ufte.    Mont .Tulv  in 

Aug.  4.  Indlananolls,    Ind .Tii'v  !>4 

Aug.  4.  Philadelphia,  Pa Julv  24 

Aug,  4.  Defiance.   Ohio .Tniv  21 

Aug.  4,  Delaware,    Ohio .Tulv  31 


Bids.  See  Eng. 

Close.  Record. 

Aug.    4.  Baltimore,    Md July  31 

Aug.    4. — Waitsburg,  Wash July  31 

Aug.    5.  Bozeman,    Mont July  24 

Aug.    5.  Pindlay,  Ohio July  31 

Aug.    5.  Coquille,    Ore July  31 

Aug.    S.Newark,   N.   J July  31 

Aug.    5.  Cincinnati,   Ohio July  31 

Aug.    5.  Indiana  July  31 

Aug.    5.  Jersey   City,    N.   J July  31 

Aug.    6.  Mount   Gllead,   Ohio July  17 

Aug.    6.  Russellvllle,  Ark July  17 

Aug.    6.  Beckley,    Ohio July  31 

Aug.    6.  Winchester,    Ky July  31 

Aug.    6.  Ohio  July  31 

Aug.    7.  Butte,   Mont July  10 

Aug.    7.  Racine,   Wis July  24 

Aug.    7.  Dixoij,  111 July  31 

Aug.    7.  Colfax,    Wash July  31 

Aug,    9,  Keyport,  N.  J July  24 

Adv.  July  24,  31. 

Aug.    9.  Bryan,  Ohio  July  24 

Aug.    9.  Washington    July  24 

Aug.    9.  Seattle,   Wash July  24 

Aug.    9.  Indianapolis,    Ind July  31 

Aug.    9.  Washington July  31 

Aug.    9.  Brownstown,   Ind July  31 

Aug.    9.  Cincinnati,  Ohio  July  31 

Aug.    9.  Indiana   July  31 

Aug.    9.  Watertown,    S.    D July  31 

Aug.  10.  New    Orleans,    La July  17 

Aug.  10.  Washington,  D,  C July  17 

Adv.  July  17. 

Aug.  10.  Pennsylvania July  31 

Aug.  10.  Gallon,    Ohio July  31 

Aug.  10.  Mitchell,   S.   D luly  31 

Aug.  10.  Logan,  Ohio  July  31 

Aug.  12.  Newark,   N.   J Julv  31 

Aug.  12.  Mount  Carmel,  111 July  31 

Adv.  July  31. 

Aug.  14.  Lincoln,  Neb July  24 

Aug,  14.  Goshen,    Ind luly  31 

Aug.  14.  Tacoma,   Wash July  31 

Aug.  14.  Indiana   Tuly  31 

Aug.  16.  Bowling  Green,   Ohio July  24 

Aug.  16.  Wilmington,  Del July  31 

Aug.  16.  Louisiana July  31 

Aug.  16.  St.   Petersburg,  Fla July  31 

Aug.  16.  Indiana   Tuly  31 

Aug.  17.  Memphis,    Tenn Tuly  17 

Aug.  17.  Waterville,    Wash July  31 

Aug.  18.  Beldlng.    Mich luly  17 

Aug.  18.  South  Bend,  Ind Tuly  24 

Aug.  18.  Marion,  Ohio  July  31 

Aug,  18.  Lincoln,    Neb July  31 

Aug.  23.  Toledo.  Ohio July  31 

Aug.  30.  Denver,    Col July  24 


HYDRAULIC     CONSTRUCTION 
AND   RIVER  IMPROVEMENTS. 

Aug.    2.  Dredging.  New  York July  10 

Adv.  July  10  to  31. 
Aug,    3.  Breakwater.   Chicago,  111.  July  10 

Adv.  July  10,  24  and  31. 
Aug.    3.  D  1  t  c  h,     Webster     City. 

Iowa luly  31 

Aug.    4.  Dredging,    Norfolk,    Va. . .  July  10 

Adv.  July  10  to  24. 
Aug.    4.  Pumping   Plant,    Etc., 

Quincy,  111 July  24 

Aug.    4.  Dredging,  Brooklyn,  N.  Y.  July  31 
Aug.    4.  Harbor       Improv.,       Fort 

William,   Ont July  31 

Aug.    5.  Ditch,    Richmond,    Ind...  July  24 
Aug.    5.  Jetty  Work,   Wilmington, 

Del July  24 

Adv.  July  24,  31 
Aug.    5.  Ditch,   Fairmont.  Minn...  July  31 
Aug.    9.  Pier,    Philadelphia,    Pa...  July  10 

Adv.  July  10.  17. 
Aug.    9.  Dredging,        Philadelphia, 

Pa July  10 

Adv.  July  10,  24  and  31 
Aug.    9.  Drainage,     Mont6     Vista. 

Col July  24 

Aug.    9.  Pivot  pier  addition,  Cam- 
den, Ark July  31 

Adv.  July  31. 
Aug.    9.  Drainage,     New     Albany, 

Miss. July  31 

Aug.  10.  Riprap  Work,    New  Lon- 
don,  Conn July  24 

Adv,  July  24,  31. 
Aug.  11.  Dredging,  Boston.  Mass. .  July  31 

(2  Props.)    Adv.  July  31. 
Aug.  12.  Irrigation.    Saco.    Mont...  July  24 

Aug.  12.  Canal,    Selmer,   Tenn July  31 

Aug.  13.  Irrigation    Work,     Saco, 

Mont July  17 

Adv.  July  17. 
Aug.  14.  D  r  e  d  g  Ing,     Bremerton, 

Wash .Tuly  1 0 

Aug.  14.  Ditches,    Tekamah.    Neb.  July  31 
Aug.  16.  Dredge    Work,     Rosseau. 

Minn Jun    ?« 

Aug.  16.  Dredging.    Portland.    Me.  .Tuly  17 

Adv.  July  17  t  o  31. 
Aug,  16.  Dredging,    etc..    Philadel- 
phia, Pa July  31 

Aug.  16.  Ditch,  Mankato,  Minn....  July  31 
Aug.  17.  Dredging,    Chicago,    111...  July  24 

Adv.  July  24,  31. 
Aug.  17.  Levee,   Greenville,   Miss..  July  24 
Aug.  17,  State  canal  work,  Albany, 

N,    Y July  31 

Aug.  17.  Ditch.   Kankakee.  Ill July  31 

Aug.  18.  Reclamation      Work,      St. 

Ignatius.   Mont July  24 

Aug.  20.  Steel     Lock     Gates,     etc., 

Pittsburgh.    Pa July  24 

Adv.  July  24,   31. 
Aug.  20.  Stone     for     jetties,     Wil- 
mington,   Del July  31 

Aug.  21.  Wharf,      San      Francisco, 

Cal July  31 

Aug.  24.  Dredger,    Adelaide.    Aus- 
tralia      Jun.  19 

Aug.  26.  Trestles,     etc.,     for    dam, 

Pittsburgh,  Pa ,  July  31 

Adv.  July  31. 
.\ug.  27.  Irrigation,  Newell,  S.  D,.  July  31 

Adv.  July  31. 
Sep.    8.  Irrigation.  Malta,  Mont...  ,Tuly  31 

Adv.  July  31. 
Sep,  17.  Drainage,    Palmetto.    Fla.  July  24 
Rep.  18.  Pier,  Pearl  City,  T.  H,...  July  10 


Bids.  See  Ens. 

Close.  Record. 

PUBLIC    BUILDINGS    AND 
SCHOOLS. 

Aug.    2.  Washington,    D.    C July    t 

Adv.  July  3,  10. 
Aug.    2.  Hammond,   Ind July  17 

Adv.  July  17  to  81. 
Aug.    2.  Paterson,    N.    J July  24 

Adv,  July  24,  31. 

Aug.    3.  Howard,  Kan July  24 

Aug.    3.  Sanford,   Ind July  24 

Aug.    3,  Dedham,    Mass July  24 

Aug.    3.  Bangor,    Me July  31 

Aug.    3.  Utlca,   N.   Y July  81 

Aug.    3.  Anoka,    Minn July  31 

Aug.    3.  Henderson,  Ky July  31 

Aug.    3.  Kearney,   Neb July  31 

Aug.    3.  School,  Pharr,  Tex .Tuly  31 

Aug.    4,  Allentown,   Pa,    ..; July  24 

Aug.    4.  Portchester,   N.   T July  24 

Aug.    4.  BIngharaton,    N.   T July  31 

Aug.    4.  Chicago,   111 July  31 

Aug.    5.  Kansas  City,   Mo July  24 

Aug.    5.  Tekamah,    Neb July  81 

Aug.    5.  Superior,    Wis July  31 

Aug.    5.  Los   Angeles,   Cal July  31 

Aug.    5.  New   Paris,   Ohio July  31 

Aug.    6.  Cleveland   Heights,   Ohio.  July  17 

Aug.    9.  Lansford,   Pa July  17 

Aug.    9.  St.   Augustine,   Fla July  24 

Aug.    9.  St.   Augustine,   Fla .July  31 

Aug.    9.  Berkeley,    Cal July  31 

Aug,    9.  Syracuse,    Kan July  31 

Aug.  10.  Madison,  W.  Va. July  81 

Aug.  10.  Detroit,    Mich July  31 

Aug.  10.  Athens,   Ohio July  81 

Aug.  10.  Harrisburg,   Pa July  81 

Aug.  10.  Laramie,  Wyo July  31 

Aug.  10.  Buffalo,  Minn July  31 

Aug.  10.  Pittsburgh,    Pa July  81 

Aug.  10.  Hastings,  Minn .Tuly  31 

Aug.  11.  Wellsburg.  W.  Va July  10 

Aug.  11.  Worthington,    Minn.    July  31 

Aug.  12.  North  Attleboro,   Mass...  July  10 

Aug.  12.  Somers,    Iowa    July  24 

Aug.  12.  Gardiner,  Me July  31 

Aug.  12.  Miles  City,  Mont   July  31 

Aug.  12.  Davenport,    Iowa.    July  31 

Aug.  13.  Gardiner,   Me July  10 

Aug,  13.  Haifa,   Iowa    .' July  24 

Aug.  14.  Warnock,  Ohio  July  24 

Aug.  14.  West  Alexandria,  Ohio...  July  24 

Aug.  15.  Schuyler,   Neb July  17 

Aug.  15.  Schuyler,   Neb July  24 

Aug.  16.  Baltimore,  Md Jun.  t( 

Adv.  Jun.  26  to  .Tuly  8. 
Aug.  16.  Westmont,        Johnstown, 

Pa July  24 

Aug.  16.  Schuyler.    Neb July  31 

Aug.  16.  Gratis.   Ohio July  81 

Aug.  16.  Forest  City.  Iowa .Tuly  31 

Aug.  17.  Cherokee,    Iowa    July  31 

Aug.  18.  Lincoln.    Neb July  31 

Aug.  18.  MorencI,  Mich July  31 

Aug.  18.  School,  Larimer,  Pa July  31 

Aug.  19.  Blackwell,    Okla.    July  17 

Aug.  20.  Ypsilantl,  Mich July  24 

Aug.  20.  Camden,    Ohio July  31 

Aug.  21.  Terre   Haute    (R.   D.   Ur- 

banna),  Ohio July  31 

Aug.  23.  Toledo,    Ohio    July  31 

Aug.  24.  Grand    Junction,    Col .Tuly  24 

Aug.  25.  Pittsburgh,     Pa July  31 

Adv.  July  31. 

Aug.  27.  Palatka,  Fla July  31 

Aug.  30,  Syracuse,  N.  Y July  31 

Sep.     1.  Hartford   City,   Ind .Tuly  31 

Sep.     1.  Wlsner.  Neb July  10 

Sep.  30.  Washington,  D.  C July  24 

Adv.  July  24,  31. 


PRIVATE     BUILDINGS. 

Aug.    9.  Chilllcothe,    Tex July  31 


Aug.  3, 

Aug,  3. 

Aug.  3. 

Aug.  3. 

Aug.  3. 

Aug.  3. 

Aug.  4. 


Aug.  4. 

Aug.  4. 

Aug.  4. 

Aug.  5. 

Aug.  6. 

Aug.  6. 

Aug.  6. 

Aug.  12. 


Aug. 

12. 

Aug. 

IS. 

Aug. 

16. 

Aug. 

16. 

Aug. 

18. 

Aug 

18. 

Aug. 

21. 

Aug 

23. 

Sep. 

18. 

MISCELLANEOUS. 

Route  50,   Station  Finish, 
El.  Ry.,  New  York,  N,  Y.  July  17 
Adv.  July  17,  24. 

Cement     Roofing     Tile, 

Panama    July  17 

Adv.  July  17. 

Retaining    wall,     Cincin- 
nati, Ohio July  81 

Traveling     cranes.     New 
Orleans,    La.    July  31 

El.  Ry.,  Toronto,  Ont July  31 

Fencing.  Paterson,  N.  J..  July  31 

Station  Finish,  Section  2, 
El.  Ry.,  New  York,  N.  Y.  July  IT 
Adv.  July  17,  24. 

Elevators.  Seattle,  Wash.  July  24 

Cranes.  Cleveland,  .Ohio.  .  July  31 

Duct    Line;    also    ballast 
El.  Ry.,  New  York.  N.  Y.  July  31 

Piles,    New   York,   N.   Y..  July  31 

Elevators.  Etc.,   Panama.  July  24 

Coal    Handling    Equip- 
ment,   Springfield,    Mass.  July  24 

Iron,      steel,      etc.,      New- 
York.   N.  Y July  31 

Steel    Barges,    Vicksburg, 

Miss July  19 

Adv.  July  10  to  31. 

Track     Elevation     Work, 
Fort  Wayne,  Ind July  31 

Towing  Locomotives,  etc., 
Panama Jtin.  2( 

Subway   Work,    Philadel- 
phia, Pa July  19 

Found,   and  Piers  for  El. 
Ry.,   Philadelphia,   Pa...  July  17 
Adv.  July  17,  24. 

El.     Ry.     Supplies,     Etc., 
Long  Island  City,  N.  Y. .  July  24 

El.  Ry.  work.  New  York, 
N.    Y July  31 

Air      Compressors,      etc., 

Pittsburgh,   Pa July  24 

Adv.  July  24,  31. 

Derrick     boat,     Washing- 
ton, D,  C July  31 

Adv.  July  31. 

Ry.      at     Naval     Station, 
Pearl   Harbor,    Hawaii. .  July  19 
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riwto  to  A.  a.  BdtMfCT.  Buffalo.  N.  T. 


On  a  modern  building — 


Technlcnl   HIkIi  School, 
Buffalo.  N.  Y. 

Architect:  Martin  C.  Miller. 

Buffalo.  N.  Y. 
Oeneral  Contractors: 

Mosler  &  Summers.  Buffalo,  N.  Y. 
Roofers :    Kelker  Blower  Co., 

Buffalo,  N.  Y. 


Here  is  the  handsome,  new  High 
School  at  Buffalo.  New  York  —  a 
fine  example  of  first-class,  modem 
construction  throughout. 

//  is  covered  with  a  Barrett  Speci- 
fication Roof. 

Now  that  the  roof  is  completed,  it 
will  not  be  necessary  for  the  author- 
ities to  give  any  further  thought  to 
it  for  twenty  years  or  more.  It 
will  require  no  painting,  no  repairs, 
no  maintenance  cost  of  any  kind. 

These  roofs  take  the  base  rate  of 
insurance  and  are  approved  by  the 
Underwriters'  Laboratories. 


It  is  a  bit  unusual,  perhaps,  to  find 
that  the  cheapest  permanent  roof 
to  build  is  also  the  best  roof — yet 
that  is  the  case  with  Barrett  Speci- 
fication Roofs.  Their  low  cost  and 
long  life  account  for  their  high 
standing  and  popularity  with  first- 
class  architects,  engineers  and 
roofers. 

To  be  sure  of  getting  a  Barrett 
Specification  Roof  on  your  build- 
ing, send  to  our  nearest  office  for 
a  copy  of  The  Barrett  Specification, 
with  diagrams  and  incorporate  same 
in  your  building  plans. 


We  should  like  to  send  every  architect,  engineer  and  building 
owner  a  copy  of  the  Underwriters'  Laboratories  report  on 
Barrett  Specification   Roofs.     Address  our  nearest  office. 


Hydronon 

The  Damp-proofing  Paint 
Construction  expenses  can 
be  reduced  by  applying 
plaster  directly  on  the 
brick  or  concrete  without 
air  space  or  lath  con- 
struction. The  use  of 
Hydronon  maltea  this 
practicable.  This  paint 
applied  to  the  interior 
surface  of  the  wall  seals 
it  tight  and  furnishes  a 
safe  and  dry  base  for  the 
plaster.  Booklet  free  on 
request. 

Tar-Rok  (Tar  Concrete) 

Sub- Floors 

The  most  suitable  surface 
on  which  to  bed  plank 
where  a  wooden  lower 
noor  is  desired  in  fac- 
tories, storehouses,  etc., 
providing  a  maximum  of 
strength,  rigidity  and  Are 
protection  at  a  minimum 
cost.  The  planking  is  laid 
on  the  tar  concrete  while 
the  latter  is  still  soft, 
giving  perfect  solidity  and 
making  vibration  Impos- 
sible. The  tar  excludes 
dampness,  provides  a 
warm  floor  and  protects 
the  .  plank  from  decay. 
Booklet  on  request. 


Svecia.1  Note  ^^'  advise  incorporating  in  plans  the  full  wording  of  The  Barrett  Specification,  in  order  to 

— — avoid  any  misunderstanding.    If  any  abbreviated  form  is  desired,  however,  the  following  is 

suggested :  , 

ROOFING— Shall  be  a  Barrett  Specification  Roof  laid  as  directed  in  printed  Specification,  revised  August  IS, 
1911.  uting  the  materials  specified  and  subject  to  the  inspection' reqtiirement. 


BARRETT  MANUFACTURING  COMPANY 


New  York 
Detroit 


Chicago  Philadelphia  Boston  St.  Louis  ■  Cleveland  Cincinnati  Pittsburgh 

Birmingham  Kansas  City      .     Minneapolis,  Salt  Lake  City  Seattle  ^t-^**'^^^ 

The  Pat«so!«  Mrc.  Co..  Limited :  Montreal  Toronto  Winnipeg  Vancouver  '^(B  "^^^ 

St.  John,  \.  B.  Halifax,  N.  S.  iSydney,  N.  S.  ^'«l^>^* 


■ 


I 
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New  Post  for  Stucco  Work  Is  Also 
Useful  in  Concrete  Construction 

A  new  patented  device,  known  as  the  Furr- 
Easy   post,   designed   to   insure   thorough   cov- 
ering of  the  metal  lathe  in  stucco  -work,  and 
to  provide  an  absolute  and  positive  fastening 
for    the    reinforcement 


"FURR-EASY"  POST 


~^  I      in   concrete   floor   slabs 

^V  as  well  as  wire  screens 

f  I  and    guards,    has    been 

■V  ^„s;3»""*        put  on   the   market  by 

^^M|       ^^^  the  Wagner-Behm  Com- 

^^^1       H||H  pany,  20  East  Jackson 

^^^S       ^^H  Boulevard,         Chicago. 

^^^B       L^i  It    i^    ^    metal    device, 

^^^1       ^EhI  tubular   in    form,   with 

1      openings    at   the    sides 

and  a  perforated  flap 
at  the  end,  made  in 
various  lengths  to  suit 
requirements.  In  its  application  it  is  inserted 
through  the  openings  of  the  metal  or  wire 
lathe,  the  lip  is  turned  down  over  the  strand 
and  the  nail,  of  whatever  length  desired,  is 
driven  through  the  aperture  in  the  flap  there- 
by, it  is  claimed,  producing  a  positive  fasten- 
ing that  holds  the  lathe  rigidly  in  place  and 
produces  a  smooth  and  even  surface.  Being 
open  at  the  back  and  sides,  the  soft  plaster 
enters  and  fills  the  interior.  The  device  is 
claimed  to  eliminate  the  cracking  of  the  stucco 
and  consequently  the  deterioration  of  the 
metal  lathe  due  to  the  moisture  entering 
through  such  cracks.  It  may  also  be  used 
for  semi-fireproof  construction  and  on  the  in- 
side of  exterior  walls  to  provide  an  unob- 
structed air  circulation. 


Practically  No  Strain  on  Crank  Shaft 
in  New  Close  Quarter  Drill 

A  new  close  quarter  drill,  known  as  the 
Little  David  close  quarter  drill,  which  is  par- 
ticularly adapted  for  working  in  cramped  or 
confined  positions  where  the  regular  type  of 
four  piston,  reciprocating  pneumatic  drill 
cannot  be  used,  has  been  put  on  the  market 
by  the  Ingersoll-Rand  Company,  of  11  Broad- 
way, New  York  City,  to  meet  the  needs  of 
those  having  portable  drilling  to  do,  whether 
in  machine  shop,  boiler  shop,  foundry,  or  in 
the  field,  on  bridge  construction  or  structural 
steel  work.  The  motor  is  of  a  novel  3-cylinder 
design  and  operates  in  a  bath  of  oil.  The 
valve  is  of  the  rotary  type,  which  is  common 
to  all  "Little  David"  drills  and  is  gear  driven 
from  the  pinion  of  a  3-way  crank  shaft.  This 
is  operated  by  three  ratcheted  levers  which 
directly  connect  the  pistons  to  the  drill 
spindle,  eliminating  practically  all  strain  on 
the  crank  shaft.  The  spindle  has  a  triple 
ratchet.  One  of  these  is  engaged  with  the 
spindle  at  all  times.  This  construction  is 
claimed  by  the  manufacturer  to  develop  more 
power  and  a  much  more  constant  pull  in  the 
spindle.  The  casting  is  divided  in  such  a  way 
that  the  loosening  of  a  few  cap  screws  allows 
easy  access  to  all  moving  parts,  and  it  is 
claimed  the  drill  can  be  dismantled  and  com- 


pletely reassembled  in  thirty  minutes.  It  is 
fitted  in  the  No.  4  Morse  Taper  socket,  is 
rated  for  drilling  up  to  3  in.  and  reaming  and 
tapping  to  2  in.,  and  operates  at  a  speed  of 
150  r.p.m.  It  is  claimed  that  this  drill  is  the 
most  powerful  tool  of  its  type  and  size  on  the 
market. 


Circular  Storage  System  Applied  to 
Stone  Crushing  Plants 

The  circular  storage  system  which  has  been 
employed  for  years  for  the  storage  of  coal, 
both  at  the  mines  and  at  tide  water,  has  been 
utilized  by  the  Link-Belt  Company  of  Chi- 
cago, in  the  design  of  various  patented  lay- 
outs for  rock  crushing  plants.  In  general,  it 
consists  of  a  central  point  for  the  delivery 
of  broken  stone  by  belt  and  bucket  conveyor, 
around  which  there  is  a  circular  track  with 
the  radius  the  length  of  the  boom.  This  per- 
mits the  locomotive  crane  to  deposit  the  ma- 
terial in  a  ring  concentric  with  the  track,  and 
either  inside  or  outside  of  it.  The  idea,  in 
some  cases,  is  to  store  a  sufficient  quantity  of 
stone  during  the  summer  months  to  provide 
for  the  demand  without  operating  the  quar- 
ries during  the  winter.  Another  advantage 
is  that  an  economical  method  is  provided  for 
storing  the  product  in  sizes  so  as  to  eliminate 


CRANE  TRAVELS  ABOUT  CIRCULAR  TRACK 

the  necessity  of  disposing  of  the  various  sizes 
promptly,  as  they  are  turned  out  with  the 
consequent  price  cuttings  and  losses  from  not 
being  able  to  fill  orders,  due  to  the  variable 
demand  for  particular  sizes. 


Meter  Coupling  Yoke  Holds  Meter 
and  Riser  Pipes  Perfectly  Rigid 

The  Clark  meter  coupling  yoke,  manufac- 
tured by  the  H.  W.  Clark  Company,  Mattoon, 
111.,  makes  meter  connections  possible  without 
the  use  of  unions  or  right  and  left  fittings. 
The  meter  and  riser  pipes  are  held  perfectly 
rigid  and  contact  with  the  walls  of  the  meter 
box  is  avoided,  thus  eliminating  dangers  of 
freezing  of  the  meter  thereby.  The  pipes  and 
meter  are  relieved  of  all  strains,  the  manu- 
facturer states,  and  expansion  and  contraction 
of  lines  is  allowed.  A  ready  and  easy  sliding 
adjustment    is    provided    for    taking    care    of 


YOKE  SUITED  FOR  METERS  OF  ANY  MAKE 

meters  of  different  lengths.  Necessity  of  seal- 
ing the  meter  is  eliminated  by  the  lock  shield 
adjusting  screw  construction,  requiring  a 
special  socket  key  to  operate.  The  yoke  ac- 
commodates meters  of  every  manufacture. 


New  Flow  Recorder  Gives  Total  Flow 
Without  Use  of  Planimeter 

The  total  flow  of  a  liquid  over  a  weir  may 
be  obtained  directly,  without  the  use  of  a 
planimeter,  by  means  of  a  counting  train  sus- 
pended from  the  pen  carriage  of  the  Cochrane 
recorder,  which  has  been  put  on  the  market 
by  the  Harrison  Safety  Boiler  Works  of  Seven- 
teenth Street  and  Allegheny  Avenue,  Phila- 
delphia. The  instrument  includes  a  float, 
which  moves  vertically  in  response  to  changes 
in  head;  a  cam,  laid  out  as  a  spiral  on  a  flat 
circular  plate,  that  modifies  the  motion  of  the 
float  and  the  recording  pen;  a  multiplying 
mechanism  consisting  of  a  small  drum  mounted 
on  the  spindle  of  the  cam;  a  pen  carriage  pro- 
vided with  large  rollers;  a  chart  drum;  an  in- 
tegrating attachment ;  a  counting  train ;  a  vis- 
ible pointer  and  scale,  and  a  heavy  pendulum 
movement  clock.  The  counting  train,  sus- 
pended from  the  pen  carriage,  is  driven  by  a 
small  roller,  which  rests  upon  an  aluminum 
clock-driven  disk.  When  the  float  and  cam 
are  at  the  position  corresponding  to  the  zero 
head,  this  roller  is  at  the  center  of  the  disk 
and  receives  no  motion  from  the  latter.  As 
the  pen  carriage  is  moved  away  from  the 
zero  position,  the  small  roller  is  carried  away 
the  same  distance  from  the  center  and,  hence, 
is  propelled  at  a  rate  corresponding  to  the  rate 
of  flow  over  the  weir.  The  total  movement 
of  the  counting  train  corresponds  to  the  tolal 
flow. 


Business  Notes 

Chester  A.  Phillips,  formerly  with  the  Willis- 
Shaw  Machinery  Company,  Chicago,  has 
opened  offices  in  the  Monadnock  Block,  Chi- 
cago, under  the  firm  name  of  Chester  A.  Phil- 
lips &  Company.  He  will  deal  exclusively  in 
contractors'  rebuilt  equipment. 

Willy  Lamot,  Shardhighs,  Halstead  (Essex), 
England,  has,  in  conjunction  with  several  Bel- 
gian business  men,  formed  an  organization  to 
introduce  American  products  in  Belgium  when 
the  present  war  is  terminated..  The  organiza- 
tion will  employ  as  agents  and  representatives, 
Belgian  manufacturers  and  business  men  who 
have  been  partly  ruined  by  the  devastation  of 
that  country,  but  still  possess  sufficient  capital 
to  give  the  necessary  guarantees  as  agents 
and  dealers. 


NEW   DRILL   IS  ESPECIALLY   ALiAPTEL.   KOK   WORKING   IN    CRAMPED  POSITIONS 


Trade  Publications 

Central  Foundry  Company,  90  West  Street, 
New  York,  N.  Y.  Booklet,  3%  x  6%  in.,  8 
pages,  illustrated.  A  descriptive  comparison 
of  cast-iron  soil  pipe  and  wrought  pipe  for 
installations  of  wastes  and  vents,  illustrated 
with  examples  of  actual  cases. 

Atlantic  Refining  Company,  Philadelphia. 
Booklet,  4%  X  8%  in.,  12  pages,  illustrated. 
Summarizes  several  points  about  road  build- 
ing and  maintenance,  and  describes  briefly 
several  applications  of  Atlantic  asphalts  and 
road  oil,  the  illustrations  showing  them. 


CONTRACTING  NEWS 

Of  Special  Interest  to  Enjrineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


CI  ;e  that  the 

.     .  _    .  >ie  one  for 

;  stock  raisers  of  the  country. 
N  ,  .       :irge,  but  the  foreign  situation 

sured  a  good  market  for  practically  all 
^'  ,.  products  except  cotton.  These  facta  have 
a  direct  bearing  on  construction  work  by  increas- 
il>K  the  credit  of  rural  communities  and  of  the 
country  generally.  Taken  in  connection  with  low 
prices,  they  tend  to  stimulate  construction.  It 
will  be  noted  that  the  depression  in  contract  work 
has  held  on  longest  in  the  South,  where  the  prac- 
tice nf  depending  on  a  single  crop  has  resulted  in 
over-production,  and  seriously  affected  credit. 
Both  export*  and  the  exeesa  of  exports  over  im- 
ports were  greater  last  week  than  in  the  week 
prariooB. 

Reports  from  all  over  the  country  show  an  in- 
eicaae  in  lumber  shipments  for  July  over  those 
for  June,  although  the  total  for  each  month  is 
■adar  that  for  the  »ame  month  of  last  year.  Con- 
tftiona  in  this  business  should  stimulate  construc- 
tioii  work  involving  the  use  of  timber. 

Inquiries  are  said  to  be  in  sight  for  consider- 
I  structural  steel,  in  addition  to  the  good  busi- 
already  done  in  July. 

Buildings 

The  lowest  bid  received  July  21  for  construct- 
ing the  cotton  warehouses  and  terminal  at  New 
Orleans  was  11,109,000.  A  contract  for  a  twelve- 
story  rein  forced-concrete  building  has  been 
•warded  in  Brooklyn.  A  contract  for  building 
a  dormitory  for  Cornell  University,  at  Ithaca, 
N.  Y.,  has  been  awarded  at  $170,000.  Contracts 
awarded  at  Buffalo  for  additions  to  the  plant 
of  the  Buffalo  Copper  A  Brass  Rolling  Mill  Com- 
pany toUl  $212,000.  A  $250,000  factory  building 
has  been  contracted  for  at  North  Tonawanda, 
N.  Y.  A  $200,000  hotel  has  been  contracted  for 
at  Springfield,  Ohio,  and  a  contract  for  an  office 
building  at  the  same  cost  has  been  awarded  at 
LooisviUe,  Ky.  A  high  school  to  cost  $173,000 
has  been  contracted  for  at  Minneapolis.  The  con- 
tract for  a  $200,000  hospital  has  been  awarded 
at  Dallas.  Tex. 

Bids  are  asked  on  a  $100,000  municipal  build- 
ing for  Little  Falls,  N.  Y.  Plans  are  being  pre- 
pared for  a  $250,000  dispensary  to  be  erected  at 
■o^cster,  N.  Y.  Plans  have  been  filed  for  a 
fS60,000  apartment  house  in  New  York  City. 
Flans  are  being  prepared  for  a  $250,000  school 
building   at    Parkersburg,    W.    Va.      A    $400,000 


office  building  is  proposed  at  Chattanooga,  Tenn. 
Plans  are  being  prepared  for  a  $350,000  library 
for  the  University  of  Michigan,  at  Ann  Arbor. 
A  $500,000  addition  to  a  St.  Louis  office  building 
is  contemplated.  An  architect  has  been  engaged 
to  prepare  plans  for  a  $500,000  building  at 
Seattle. 

Bridges  and  Roads 

A  highway  bridge  to  cost  $46,000  has  been  con- 
tracted for  at  Winnisquam,  N.  H.  Bids  have 
been  opened  by  the  State  highway  commission  of 
California  for  three  bridges  that  will  cost  $60,- 
000.  Bids  are  desired  on  small  bridges  by  the 
cities  of  Quincy  and  Lawrence,  Mass.  Bids  are 
desired  Aug.  20  at  Greenwich,  N.  Y.,  for  three 
concrete  arch  bridges. 

The  low  bids  opened  Aug.  3  by  the  State  of 
New  York  for  highway  repair  work  total  $214,- 
000.  Paving  contracts  amounting  to  $159,000 
have  been  awarded  at  Philadelphia.  A  $95,000 
paving  contract  has  been  awarded  at  Laurel, 
Miss.  Contracts  for  paving  totaling  $278,000 
have  been  awarded  by  San  Antonio.  Tucson, 
Ariz.,  has  contracted  for  paving  work  to  cost 
$118,000.  The  low  bids  opened  July  19  and  26 
by  the  California  State  highway  commission  for 
road  work  totaled  $337,000. 

Bids  are  desired  Aug.  24  at  Albany,  N.  Y.  for 
182  miles  of  State  highway  work.  Bids  are  de- 
sired for  further  road  work  by  the  State  of  Con- 
necticut. Philadelphia  will  open  bids  Aug.  10  on 
paving  work  that  will  cost  $300,000.  Bids  are 
also  desired  for  several  miles  of  highway  work  at 
Pittsburgh.  Zanesville,  Ohio,  will  receive  bids 
Aug.  16  for  building  10  miles  of  road.  It  is  re- 
ported from  Georgetown,  Del.,  that  a  20-mile  con- 
crete highway  will  be  built  from  that  city  to 
Selbyville.  Portland,  Ore.,  has  sold  road  bonds 
totaling  $210,000,  and  the  State  of  California 
has  disposed  of  $2,500,000  in  bonds  for  construct- 
ing State  highways. 

Waterworks  and  Sewers 

A  $55,000  waterworks  contract  has  been 
awarded  at  West  Linn,  Ore.  Bids  are  desired 
Aug.  13  at  St.  Louis  for  reconstructing  the  first 
section  of  the  Compton  Hill  reservoir,  estimated 
cost  $425,000.  Bids  are  desired  at  Windsor, 
Conn.,  for  waterworks  construction,  including 
4  miles  of  10-in.  cast-iron  mains.  The  lowest 
bids  received  for  two  sewer  contracts  at  Boston 
total  over  $56,000.    The  lowest  bid  received  July 


25  for  constructing  a  sewer  at  St.  Paul,  Minn., 
is  reported  to  have  been  $303,000. 

Bids  are  desired  Aug.  17  for  sewer  work  in 
Long  Island  City  for  which  $154,000  security  is 
asked.  A  sewage  pumping  station  at  Albany, 
N.  Y.,  on  which  bids  are  asked  Sept.  T  will  require 
15,000  cu.  yd.  of  fill,  the  same  quantity  of  excava- 
tion and  5000  cu.  yd.  of  concrete.  Cleveland  de- 
sires bids  for  constructing  a  3600-ft.  outfall  pipe 
on  Aug.  18.  Bids  are  desired  for  8  miles  of 
sewers  at  Chai-don,  Ohio.  Bids  are  desired  at 
Madison,  Wis.,  for  constructing  cast-iron  sewer 
mains.  Dallas,  Tex.,  will  receive  bids  Aug.  23 
for  a  sewer,  force  mains,  pumping  station  and 
disposal  works.  It  is  reported  that  bids^  will 
soon  be  asked  for  constructing  the  Maspeth  out- 
fall sewer,  to  cost  $300,000,  at  Long  Island  City, 
N.  Y.  Plans  are  being  prepared  for  a  sewage 
disposal  system  for  Binghamton  and  Lester- 
shire,  N.  Y.  Plans  are  being  prepared  for  a 
$100,000  sewage  disposal  plant  at  Pleasant- 
ville,  N.  J. 

Miscellaneous 

The  Public  Service  Commission  has  opened 
bids  in  New  York  City  for  a  $35,000  duct  tunnel, 
noted  last  week,  and  for  two  station-finish  con- 
tracts, the  low  bids  on  which  total  $883,000. 

A  new  tunnel  route  crossing  the  East  River  in 
New  York  City  from  Sixtieth  Street,  Manhattan, 
to  the  Long  Island  bridge  plaza  has  been  laid 
out  by  the  Public  Service  Commission.  Unit 
prices  bid  for  the  three  New  York  City  subway 
contracts  noted  last  week  are  published  in  this 
issue.  A  contract  for  park  work  totaling  $123,- 
000  has  been  awarded  at  Philadelphia.  The  low- 
est bid  received  for  a  breakwater  at  Conneaut, 
Ohio,  was  $99,000.  It  is  reported  that  a  contract 
for  building  15  miles  of  railroad  has  been 
awarded  at  Mountain  Home,  Ark.  It  is  said  that 
30  miles  of  extensions  to  lines  of  the  Oregon- 
Washington  Railroad  &  Navigation  Company 
have  been  contracted  for  at  Riverside,  Ore.  Bids 
are  asked  on  drainage  work  at  Corinne,  Utah,  and 
on  three  piers  for  the  Board  of  Harbor  Commis- 
sioners at  Honolulu,  Hawaii.  Plans  are  being 
prepared  for  river  improvements  near  James- 
town, N.  Y.,  to  cost  $100,000.  Grade-crossing 
elimination  work  which  would  cost  $550,000  is 
being  considered  at  Erie,  Pa.  A  permit  for  a 
$135,000  irrigation  system  has  been  issued  at 
Salem,  Ore.  The  City  Council  of  Montreal  has 
voted  $360,000  for  constructing  a  retaining  wall. 


WATEKWORKS 


PROPOSED     WORK 

Alltntown,  Pa.— <Jhiti>  D.  Welrbach. 
City  Eosr..  wibmitud  report  to  Ctty 
OoaocM  OB  n«OT  •qoipmcnt  at  pumpinf 
alaUon.  and  MtlaMtM  cost  at  in.MO  to 
tM.m.   aeeordtns    to    different    typca   of 


rSstewn,  W.  Vs.— P.   U   Walts- 
IMMT.  Cltr  Raeordar.  wrttaa  A.  a.  Aldan 
WmiliMdatuan.    la    latercatad    In    tha 
u— tiinllon  of  watar  works  bar*  to  coat 

PtNlatfaipfcia,       Mia*/— CItisana       votad 
beads   for  aralar  and  aawer  aratam.     M. 
Eacr..    Jacfcaon.    klaa.      Mr. 


Ls    CuBar. 
OOlaa.   lUy 


Maumaa,  Ohio.— Bonda  for  tZt.OM 
water  works  Improvementa  wtU  be  aold 
br   TtKMBaa  DowUns.    VUtasa   Clk-,   until 


Parte.  IIU- Saa  "Prleaa  and  l^ttlnss-" 

Kawamiea,      Wla^— Board      of      Public 
Worka  conatderlnc  oonstnietloa  of  water 


Oarmania,  Iowa— Cltlscna  voted  tlO.OWl 
boada  Julr  ZT  tor  roctstnictlns  water 
worka.     M.  8.  S<tod4ard.  City  Clk. 

Certlend.  Nab.— A  petition  la  being 
drculalad  requcetlos  villase  Board  to 
bava  cetlmatea  made  tor  water  works. 

Columbia  Falla,  Mont.— City  Council  re- 
po'le'l  i»  have  granted  franchlne  to  Jamea 
A  '  '  'tjot,  to  ronstruci  water  worka.  fin- 
Ifrcer,  A.  I^  Ja<ia«tii.  KaliapeO. 


Belllngham,  Waih. — Reported  Water 
ll'l.  will  aoon  let  contract  for  8000  ft.  8-ln. 
wuier  pipe  to  be  laid  on  William  Street 
anil   on    Lake  Road. 

Morton,  Waah.— Reiwrted  contract  about 
to  be  let  by  City  Clerk  for  fumlahlng  city 
4-ln.,  100  lb.  preaiure  wood  stave  pipe, 
and  e-ln.  low  preasure  pli>e  for  water  ex- 
tenaiona  to  West  Morton. 

Seattle  Wash. — Council  passed  ordi- 
nances calllnK  for  coniitructlon  of  water- 
mains  In  Ea«t  Fifty-fourth  Street,  also 
watermalna  In  Bradner  Street.  A.  H. 
IHmock,  City  Kngr. 

Ix>cal  presa  reports  state  that  City 
Council  has  approved  plana  of  Bd.  of  Pub. 
Wka.  for  sealing  Cedar  Ulver  ItnpoundlnK 
dam  by  alltlng  or  any  other  method,  and 
l>ld«  will  protiably  aoon  be  aaked  for  the 
work;  the  auccesaful  contractor  will  not 
be  paid  unleas  tiasin  la  successfully  aealed. 
A.  H.  DImock,  City  Engr. 

Halfway.  Ore.— Reported  State  Engi- 
neer, at  Salem,  haa  granted  permit  to 
une  water  of  Maklnson  Spring  for  mu- 
nicipal r.ater  supply:  city  proposes  to 
erect  plant  to  coat  120,000;  piiwUne  to  be. 
2Vi   mllea  In  length.  ,/      .' 

San  Olego,  Csl. — City  Manager  Lock- 
wood  favors  construction  of  a  dam  at 
Iterrett,  capable  of  Impounding  13.000,- 
000,000  gal.  of  water  and  a  conduit  from 
-thia  dam   to  city. 

SI.  Maries,  Idaho.— Citizens  voted  837,000 
tK/!,'l»  July  27  for  water  works  Improve- 
menta from  plana  of  A.  U.  Jaqueth,  of  St. 
Marfes.  Bonda  to  be  aold  Sept.  3. 
Charlta  R.  Hchulte,  City  Clk. 

Rogsrson.  Idaho.— W.  R.  McMillan  and 
John  McJ:ae,  reported  to  have  petitioned 


Public  Utilities  Comn.,  at  Boise,  for  per- 
mission to  construct  water  works  to  cost 
about  815,000. 

Matheton,  Ont.— Citizens  voted  820,000 
bonds  for  constructing  waterworks.  F. 
W.  Kockall,  Clerk  and  Treas. 

Toronto,  Ont.— At  City  Council  meet- 
ing July  27,  the  recommendation  of 
Works  Com.  that  bids  be  Invited  for 
construction  of  proposed  new  duplicate 
water  works,  estimated  to  cost  $4,500,- 
000,  was  rejected,  and  matter  was  re- 
ferred back  for  reconsideration. 

BIDS     DESIRED. 

Windsor,  Conn.— Until  Aug.  20  by  Bd. 
Comrs.  Windsor  Fire  Dist,  (H.  R.  Turner, 
Hupt.,  224  Broad  Street),  for  constructing 
about  28.000  ft.  10-ln.  and  6500  ft.  6-in. 
water  main.  Installation  of  35  hydrants, 
constructing  steel  stand  pipe,  about  30  ft, 
in  diameter  and  100  ft.  high,  and  elec- 
trically driven  pumping  equipment,  adver- 
tised In  Knglneering  Uecord. 

Gallltzin,  Pa. — An  injunction  prevented 
Borough  Council  opening  bids  July  24  for 
constructing  a  storage  reservoir  on  Gum 
7.r**,5H"-  Harry  F.  Conrad,  Boro.  Secy. 
i^M  .P'"'"?V'  J^nS""-.  «  Altoona  Trust 
Building,  Altoona. 

Hatfield,  Pa.— TJntll  Aug.  16  by  Jonas 
S.  Moyer.  Clk.  Town  Council,  for  about 
2  miles  of  4.  6  and  8-ln.  c-l.  mains,  etc., 
advertised  In  Engineering  Record. 

A. ?/•'?;!*•,'■'  OHIO-— Reported  desired  until 
«ffl?l  ?>",  Ji*"  »  *'•  ^.^^-  Village  Clk.  at 
office  of  the  Mayor,  for  Municipal  water 
works.  W.  H,  Sherman  Co.;  Engrs., 
Toledo.  ' 

Illinois.— See   "Public   Buildings." 


Rock  Island,  III.— Until  Aug.  14  by  Bd. 
Local  Improv  (William  McConochie, 
Pres.)  for  three  blocks  of  6-in.  water 
mains  on  Fifth  Street. 

State  Sanatorium,  Minn. — Until  Aug.  13 
by  State  Bd.  Control,  St.  Paul,  for  filters 
and  connections  for  State  Sanatorium. 
Charles  L.  Pillsbury,  Co.  Engr.,  St.  Paul. 

Syracuse,  Neb.— Until  Aug.  19  by 
William  Stanbro,  Village  Clk.,  for  water 
works  improvements;  cost,  88,500.  Engi- 
neer, C.  O.  Martz  of  I^lncoln. 

St.  Louis,  Mo. — Ofllcial  reports  state 
bids  will  be  opened  noon,  Aug.  13,  by  Bd. 
Pub.  Service  (William  T.  Flndly,  Secy.), 
for  furnishing  material  and  reconstructing 
the  first  section  of  Compton  Hill  Reser- 
voir. This  s  ectioii  will  cost  8425,000. 
J.  A.  Hooke,  nir.  of  Public  Utilities. 

Galveston,  Tex.— Until  Aug.  26,  by 
John  n.  Kelley,  City  Secy.,  for  furnish- 
ing, delivering  and  erecting  the  com- 
plete mechanical  equipment  of  .an  air 
pumping  engine  at  Alia  Loma  Pumping 
station,  consisting  of  2450  cu.  ft.  air 
compressor,  a  surface  condenser  aid 
reinforced  concrete  foundation  and  all 
necessary  steam  pipe  connections,  pipes, 
valves  and  unions;  air  pipe  and  connec- 
tion  fiom   compressor   to   wells. 

Reglna,  Sask.— Until  Sept.  6,  by  J.  W. 
Mackay.  Supt.  Water  Wks.,  for  furnish- 
ing, delivering  and  erecting  a  7,000.000- 
gal,  pumping  unit  at  the  City  Power 
House, 

PRICES     AND      LETTINGS. 
•kindicnirs  atcaril  of  conHact, 

♦  Binghamton,  N.  Y.— Following  axe 
totals  of  4  loweft  bids  opened  July  23  by 
Bd.  Water  Comrs.   (Fred  15.  Beck,  Engr.), 
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for  constructing  South  Mountain  covered 
reservoir,  750,000  gal.;  Barrally  &  Inger- 
soll,  Rochester,  $19,786;  K.  O.  Guthrie, 
Schenectady,  $20,902;  N.  R.  PorterHeld, 
New  York,  $21,701;  W.  H.  Gehagen,  Broolt- 
lyn,  $23,869. 

Unit    prices    of    Barrally    &    Ingersoll, 
successful  bidders: 

1,845  cu.   yd.  earth  excav $0.35 

4,735  cu.   yd.  rock  excav 0.70 

2,868   cu.    yd.    backfill    of   selected 

material     0.40 

1,006    cu.    yd.    reinforced    concrete 

(other  than  gate  house) 8.50 

1  cu.  yd.  plain  concrete  (if  neces- 
sary)            6.50 

1,470  bbl.  cement 1.40 

103,580  lb.   steel  for  reinforcement        0.025 
4,600   sq.   ft.    wire   mesh   tor  rein- 
forcement         0.03 

734  lin.  ft.  vitr.  clay  pipe,  6  in 0.20 

270  lin.  ft.  vitr.  clay  pipe,  4  in 0.15 

38  cu.  yd.  crushed  rock 2.00 

20,000  lb.  handling,  caring  for,  and 
place,  c.-i.  pipe  (Including  valves 

and   floor-stands,  etc.) 0.005 

Gate  house,  complete  above  floor, 

or  elevation  209   (lump  sum) 8,000.00 

184     lb.     miscellaneous     wrought 

iron,  steel  and  cast  iron 0.08 

19    sq.    yd.    dry    rubble    masonry 
pavt 2.00 

1  cu.    yd.    grouting 20.00 

Cleaning  up  (lump  sum) 100.00 

Hilton,  N.  Y, — Contract  awarded  Julv 
16  by  Myron  Roberts.  Chmn.  Village 
Trus..  for  constructing  water  works  from 
plans  of  H.  C.  Kittredge,  German  Insur- 
ance Bldg.,  Rochester,  as  follows:  Pipe 
and  specials  to  U.  S.  C.  I.  Pipe  &  Fdry. 
Co.;  valves  and  liydrants,  Ludlow  Valve 
Co. ;  elevated  water  tank,  Chicago  Bridge 
&  Iron  Works,  Chicago.  111.,  and  general 
construction,  Applegate  &  Son,  Bradford, 
Pa. 

-^Camden,  N,  J. — Contract  reported 
awarded  by  Water  Com.  of  Council,  to 
Camden  Iron  Wks.,  Philadelphia,  Pa.,  for 
two  5.000,000  gal.  centrifugal  pumps,  at 
$12,000. 

-^Cincinnati,  Ohio. — Contract  awarded 
by  Bd.  of  Control  to  Kirchner  Constr.  Co.. 
221  %V.  Ninth  Street,  for  high  pressure  flre 
mains  on  Central  Avenue  and  Sixth 
Street,    at   $13,555. 

♦  Murphysboro,  III. — Contract  for  con- 
structing filtration  plant  for  Water 
Works.  Electric  Light  &  Gas  Co.,  has 
been  awarded  to  New  York  Continental 
Jewell  Filtration  Co.,  New  York.  Engi- 
neers, Edward  Flad  &  Co.,  De  Minil 
Building.    St.    Louis,    Mo. 

Paris.  III. — All  bids  opened  July  22  by 
City  Council  (Simon  Risser,  Comr.  Pub. 
Property),  for  constructing  rapid  sand 
filter  plant  1.500,000  gals,  capacity  were 
rejected,  and  it  is  not  likely  that  the  bids 
will  be  readvertlsed.  Bids  received  as 
follows:  Jewell  Water  Improv.  Co.,  9  S. 
Clinton  Street.  Chicago,  $26,365:  Interna- 
tional Filter  Co.,  38  S.  Dearborn  Street, 
Chicago.    $20,979. 

-ArWibaux,  Mont. — Contract  awarded  July 
26  to  Haggart  Constr.  Co.,  Fargo,  N.  D., 
for  constructing  water  works,  $24,500;  and 
sewer  system,  $12,900.  Engineer,  C.  H. 
Green.   Spokane,  Wash. 

•West  Linn,  Ore. — Following  are  the 
unit  prices  of  Oregon  Eng.  &  Contr.  Co., 
Oregon  City,  successful  bidders  for  the 
water  supply  system  (bids  opened  July 
20)  by  Water  Comn.  (L.  L.  Porter,  Secy.): 
Schedule  1: 

Proposal  3 — Lap  welded  steel  pipe, 
Matheson  joint.  National  coating,  double 
spiral    wrap; 

12,900  lin.    ft.    10  in.   pipe $0.90 

21,100    lin.    ft.    6    In.    pipe 0.47 

12.700   lin.    ft.   4  in.    pipe 0.30 

8000   lb.    special   castings    0.07 

Total    Schedule    1     $25,897.00 

Schedule   2: 

2  acres   clearing  and  grubbing....  $125.00 

7000    cu.    yd.    earth    exc 0.40 

600  cu.  .vd.  hard  pan  exc 0.75 

800  cu.   yd,    concrete  Inc.    forms...  10.00 

100  lb.   reinforcing  steel  rods 0.10 

4100  sq.  ft.  reinforcing  wire  mesh..  0.03 

200  lin.  ft.  10  In.  vitr.  sewer  pipe..  0.45 

50  lin.   ft.   4  In.   vltr.   sewer  pipe..  0.20 

4  iy^    in.    hose    valves 5.00 

1  grating  for  overflow  weir 15.00 

1    Pumphouse   complete    350.00 

5  tons   asphalt    0.20 

600  lb.  sheet  tin   0.15 

Total    Schedule    2    $12,308.00 

Schedule  3: 

1  Standpipe,    complete    $2,000.00 

Cu.  yd.  extra  concrete  1:3:5 15.00 

Schedule  4: 

2  acres  clearing  and  grubbing. . . .  150.00 
4500  cu.  yd.  earth  exc.  trench....  0.40 
300  cu.  yd.  hardpan  exc.  trench...  1.00 
500  cu.  yd,  loose  rock  exc.  trench.  2.00 
4800  cu.  yd.  solid  rock  exc.  trench.  2.60 

3  10  In.  gate  valves,   125  lb.  pres..  30.00 

3  10  in.  gate  valves,   175  lb.   pres..       32.00 

I  8  in.  gate  valve.  200  lb.   pres 25.00 

II  6  In.  gate  valves,  150  lb.  pres...  15.00 
13  4  in.  gate  valves,  225  lb.  pres...  10.00 
1   4   in.   gate  valve.    225  lb.   pres...  12.00 

23    hydrants,    125   lb.    pressure 35.00 

7   hydrant.f.    175    lb.    pressure 40.00 

1  B  in.  relief  valve,  225  lb.   pres...  25.00 

1  4  in.  re'lef  valve,   125  lb.  pres...  25.00 

4  %    In,    Chahot   air  valves 7.50 

32    extension    valve    boxes 5.00 

Total  Schedule  4  $17,723.00 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK 

Binghamton,  N.  Y. — John  A.  Giles,  City 
Engr.,  making  preliminary  surveys  for 
the  proposed  sewage  disposal  system,  to 
be  constructed  Jointly  by  Binghamton  and 
Lestershlre  in  1916  or  1917. 

Pleasantvllle,  N.  J, — Plans  being  pre- 
pared by  Remington  &  Vosbury,  Camden, 
for  sewer  system  and  disposal  plant;  ap- 
proximate cost  $100,000. 

West  Chester,  Pa. — Plans  being  pre- 
pared by  Nathan  Rambo,  Boro.  Engr.,  and 
Remington  &  Vosbury,  (Consulting  Engrs., 
Camden,  for  sewage  pumping  station  and 
c.-i.  force  main. 


Philadelphia, 

Works." 


Miss.    —    See 


"Water 


Cedar  Rapids,  Iowa. — Mound  Farm  Real 
Estate  Co.  about  to  let  contract  for  1400 
lin.  ft.  10-in.  sanitary  sewer  in  the  Mound 
Farm  addition.  Address  F.  A.  Greene, 
Resident  Engr.,  Masonic  Temple,  Cedar 
Rapids. 

Centerville,  S.  D. — Citizens  reported  to 
have  voted  $27,000  bonds  for  constructing 
sewer  system. 

Seattle.  Wash.— Bd.  of  Pub.  Wks.  (L.  B. 
Young,  Chmn.)  approved  plans  for  con- 
struction of  sewers  in  Sixth  Avenue  N. 
W.;   cost  estimated  at  $90,000. 

Matheson.  Ont.— F.  W.  Rockall,  City 
Clk.  and  Treas.,  writes  construction  of 
sewer  system  in  contemplation. 


BIDS     DESIRED. 

East  Gardner,  Mass. — Until  Aug.  18  by 
State  Bd.  Insanity,  Room  36,  State  House, 
Boston  (Michael  M.  O'Meara,  M.  D., 
Chmn.),  for  building  a  sewerage  system 
for  the  Gardner  State  Colony  at  East 
Gardner,  advertised  in  Engineering 
Record. 

Albany,  N.  Y.— Until  Sept.  7  by  Bd. 
Contract  and  Supply  (Isadore  Waschman, 
Secy.),  for  construction,  also  separate 
bids  for  the  equipment  of  2  sewage  pump- 
ing stations,  advertised  in  Engineering 
Record. 

Long  Island  City,  L.  I..  N.  Y.— Until 
Aug.  17  by  Maurice  E.  Connol]^,  Boro. 
Pres.,  for  furnishing  material  and  con- 
structing sewers  in  portions  of  Maspeth, 
Clark,  Perry  and  Maurice  Avenues,  Rust 
and  Grand  Streets.  Total  security,  $154,- 
000. 

Chardon,  Ohio.— Until  Aug.  19  by  Robert 
S.  Parks,  Clk.  of  Council,  for  constructing 
sanitary  sewers  and  a  sewage  treatment 
plant,  advertised  in  Engineering  Record. 
R.  Winthrop  Pratt,  Consulting  Engr.,  Hip- 
podrome Bldg.,   Cleveland. 

Cincinnati,  Ohio.— Until  Aug.  11  by  Dir. 
Pub.  Service  (Parke  S.  Johnson,  Secy.), 
for  constructing  sewers  in  portions  of 
Columbia  Avenue,  McDowell  and  Strafer 
Streets. 

Cleveland,  Ohio.— Until  Aug.  18  by  A.  R. 
Callow,  Comr.  Purchase  and  Supplies,  for 
constructing  at  West  Fifty-eighth  Street 
Sewage  Treatment  Works,  a  concrete 
open  channel  outfall  sewer  approximately 
630  ft.  in  length,  supported  on  piling  and 
a  submerged  outfall  pipe  line  approxi- 
mately 3600  ft.  long,  advertised  in  Engi- 
neering   Record. 

Chicago,  III. — Until  Aug.  11  by  Bd.  Local 
Improv.  (Edward  J.  Glackin.  Secy.),  for 
constructing  drains  in  portions  of  Caho- 
Jia  and  S.  Hoyne  Avenues,  W.  Forty- 
seventh,  and  various  other  streets. 

Illinois. — See    "Public    Buildings." 

Antlgo,  Wis.— Until  Aug.  9  by  Bd.  Pub. 
Wks.  for  constructing  5000  ft.  vitr.  pipe 
sewers  from  8  to  20-in.  diameter,  24  ft. 
12-in.  c-i.  pipe  and  17  manholes.  G.  O. 
Palmiter,   City   Clk. 

Madison,  Wis.— Until  Aug.  13  by  E.  E. 
Parker,  City  Engr.,  tor  labor  and  ma- 
terials, except  c-1.  pipe  for  sewer  force 
main  17.050  ft.  20-in.  c-i.  pipe.  A  con- 
tract will  also  be  let  for  lalror  and  ma- 
terial for  a  cast  iron  intercepting  sewer 
about  5700  ft.  long,  c-1.  pipe  from  18  to 
24  in.  City  will  furnish  pipe.  Date  of 
bids  not  yet  set. 

Sandstone,  Minn,— Until  Aug.  23  (re- 
advertisement)  by  C.  Rudisuhle,  Village 
Recorder,  for  constructing  9025  ft.  10,  8 
and  6-ln.  sewer,   34  manholes,  etc. 

Poplar  Bluff,  Mo.— Until  Aug.  16  bv 
H.  H.  Wilcox,  City  Clk.,  for  furnishing 
material  and  constructing  sanitary 
-Sewer  Dist.  No.  2.  requiring  approximate- 
ly 822  ft.  6  In.  riser  pipe.  25,612  ft.  8  in., 
i:i79  ft.  12  in.  pipe,  35  manholes  and  one 
ejector  outfit.  Edward  C.  Thomes,  City 
Engr. 

Argenta,  Ark. — Until  10  a.  m.,  Aug. 
11,  for  two  14,000  gal.  sewage  pumps 
and  two  60-hp.  slow  speed  motors  and 
equipment.     J.   P.  Faucette,  Mayor. 

Logan,  Utah. — Reported  desired  until 
Aug.  10  by  William  Evans,  Jr.,  City  Re- 
corder, for  constructing  sewers  in  Sewer 
Dist.   No.   2.     Roy  Bullen,  City  Engr. 


PRICES     AND     LETTINGS. 
■ttlixdicatea  award  o/  contract. 

Boston,  Mass. — Following  are  lowest 
bids  opened  July  28  by  Metropolitan  Sew- 
erage Works,  Boston  (F.  D.  Smith, 
Engr.),  for  constructing  High  Level 
Sewer,  Wellesley  Extension,  South  Metro- 
politan System,  as  follows — (a)  Section 
105  (b)  106:  Hugh  Nawn  Contr.  Co.,  82 
Savin  St.,  Boston,  (a)  $28,875  (awarded 
contract),  (b)  $27,912  (awarded  contract); 
Geo.  M.  Bryne,  Winchester,  (a)  $36,212, 
(b)  $43,315;  Coleman  Bros.,  Chelsea,  (a) 
$42,850,   (b)  $43,315. 

New/ark,  N.  J. — Following  are  three  low- 
est bids  opened  July  29  by  Bd.  Street  & 
Water  Comrs.  (Morris  R.  Sherrerd.  Ch. 
Engr.)  for  constructing  Frellnghuysen 
Avenue  and  Bound  Creek  sewer:  O'Gara 
&  Maguire,  Newark,  $33,175;  Averill 
Mathew  Co.,  Montclalr,  $36,377;  J.  W. 
Heller,  Newark,  $37,956. 

Unit  prices  of  0'<jara  &  Maguire  (low- 
est bidders)  as  follows: 

2,050  ft.  4x6  ft.  concrete  sewer $8.88 

1,300  ft.  18  in.  pipe  sewer 1.68 

2,700  ft.  15  in.  pipe  sewer 1.29 

1,470  ft.  12  in.  pipe  sewer 0.79 

110  ft.  16  in.  cast  iron  pipe 3.30 

60  ft.  12  in.  cast  iron  pipe 2.75 

7  basins,    each    70.00 

26  manholes  over  pipe  sewer,  ea.     41.00 
12  manholes  over  cone,  sewer,  ea.     27.50 

2  sumps,    each    380.00 

75  M.   timber  34.75 

450  piles,   each   5.25 

-A^CIeveland,  Ohio. — Contracts  awarded 
by  Dept.  Pub.  Service  for  constructing 
Walworth  Run  Diversion  sewer  (bids 
opened  July  7),  Section  No.  1,  to  Hoag 
&  Zullo,  Commercial  Bank  Building, 
$114,900.  Section  2.  to  Donnelly  &  Graham, 
Cleveland,  $101,262. 

-JfEscanaba,  Mich. — Contract  awarded  to 
John  S.  Lindsay  for  constructing  trunk 
sewer  line  at  $32,300. 

Clinton,  Iowa — Lowest  bid  recently  re- 
ceived for  constructing  sewer  in  Fourth 
Ward,  submitted  by  Thomas  Carey  &  Son, 
Clinton,  at  $27,917.  J.  G.  Thorne,  City 
Engr. 

♦Cherokee,  Iowa.  —  Contract  awarded 
July  30  for  3%  miles  of  sewers  to  Moore- 
Sieg  Constr.  Co.,  Waterloo,  at  $24,380. 
Other  bids:  Geo.  M.  .  King,  Des  Moines, 
$26,993,  and  Wm.  C.  Fraser,  St.  Paul, 
Minn.,   $25,399.     Wm.   Shardlow,   City  Clk. 

St.  Paul,  Minn. — Lowest  bid  opened 
July  25  for  constructing  SncUing-Como 
sewer  submitted  by  Thornton  Bros.,  St. 
Paul,    at   $303,571. 

♦Virginia,   Minn. — Contract  awarded  by 
City   Council   July   21    to   Eveleth   Constr. 
Co.,   Eveleth,   for  constructing  sewers,   at 
$22,011. 
$12,998. 

♦Portland  Ore,  —  Contract  reported 
awarded  for  construction  of  sewer  of  re- 
inforced concrete  pipe,  in  East  Adier 
.Street,  from  East  Second  Street  to  Har- 
bor Line  to  Alexis  Contract  Co.,  Piatt 
Bldg.,   at  $21,106. 


BRIDGES 


PROPOSED     WORK 

Albany,.  N.  Y. — Bridge  bonds  amounting 
to  $58,000  sold  by  Rensselaer  County. 

Johnstown,  Pa. — Plans  submitted  to 
State  Water  Supply  Comn.  at  Harrisburg 
by  Lee  Masterton,  City  Engr.,  for  bridge 
to  be  erected  at  Horner  Street,  to  be  one 
span,  225  ft.;  cost  about  $50,000. 

Shepherdsvllle,  Ky. — Bridge  Comn.,  Bul- 
litt and  Hardin  Counties,  selected  Wool- 
dridge's  Ferry  as  site  for  constructing 
bridge  over  Rolling  Fork  River;  cost 
about  $16,000. 

Youngstown,  Ohio. — See  "Railroads." 

Windsor,  Mich. — Plans  of  City  Engineer 
for  concrete  bridge  to  be  constructed 
over  Michigan  Central  tracks  at  Wyan- 
dotte Street  approved  by  City  Council; 
cost  about  $45,000. 

St.  Louis,  Mo, — Construction  of  viaduct 
over  railroad  tracks  at  Choteau  Avenue  is 
being  considered  by  city.  Missouri  Pacific 
Ry.  Co.,  United  Rys.  Co.  and  Frisco  Lines 
to  share  about  $200,000  of  cost. 

Dallas,  Tex,— J.  F.  Witt,  Co.  Engr., 
writes  that  tentative  plans  only  have 
been  prepared  to  be  completed  In  60  or  90 
days  for  bridge  to  be  constructed  over 
Trinity  River,  for  which  citizens  recently 
voted  $135,000  bonds. 

Dallas,  Tex. — Citizens  voted  $135,000  In 
bonds  for  constructing  bridge  over  Trin- 
ity River  at  Commerce  St. 

Wenatchee,  Wash.— County  Comrs.  con- 
sidering plans  for  constructing  steel  or 
concrete  bridge  to  be  constructed  over 
Wenatchee  River,  to  cost  about  $30,000. 


BIDS     DESIRED. 

Lawrence,  Mass. — Until  Aug.  16  by  Co. 
Comrs..  Salem  (Moody  Kimball.  Chmn.). 
for  rebuilding  Loring  St.  Bridge  over 
Shawsheen  River  in  city  of  Lawrence  at 
North  .Vndoverline. 


QuIncy,  Mass.— Until  Aug.  10  by  Bd. 
Metropolitan  Park  Comrs.,  14  Beacon  St.. 
Boston  (William  B.  DeI.JisCasa8,  Chmn.), 
for  constructing  concrete  bridge  across 
Black's  Creek,  Furnace  Brook  Parkway, 
QuIncy.     John  R.  Rablin,   Engr. 

Hartford,  Conn. — Reported  desired  until 
Aug.  16  by  Bd.  Contract  and  Supply  for 
constructing  75  ft.  arch  bridge  over  Park 
River  at  Trumbull  Street,  concrete  and 
brownstone.  Probable  cost  $20,000.  R.  N. 
Clark,  City  Engr. 

Greenwich,  N.  Y.— Until  Aug.  20  by  N. 
S.  Langdon.  Justice  of  Peace,  Greenwich, 
for  bundling  3  concrete  steel  arch  bridges 
over  Battenkill  River,  advertised  in  Engi- 
neering Record.  One  at  Greenwich,  1  span 
120  ft.,  width  27  ft.;  one  at  Middle  Falls, 
two  spans  33  ft.  and  1  span  82V4  ft.,  width 
22  ft.;  and  the  other  at  Clarks  Mills,  3 
spans,  86  ft.,  width  22  ft.  Bids  may  be 
submitted  on  bridges  as  a  whole  or  on 
each  bridge  separately. 

South  Amboy,  N.  J. — Later  reports 
state  bids  desired  until  Sept.  8  (ex- 
tension of  date  from  Aug.  4)  by  Bd. 
Chosen  Freeholders.  Freehold  (J.  M.  Cor- 
lies,  Dir.),  for  constructing  Strauss  bas- 
cule trunnion  bridge  over  Matawan  Creek 
on  road  from  South  Amboy  to  Keyport. 
C.  E.  Close,  Clk.  Bd.,  41  Main  Street, 
Matawan.  G.  D.  Cooper,  Co.  Engr.,  60 
Broad  Street,  Red  Bank. 

Trenton,  N.  J.— Until  Aug.  10  by  Co. 
Bd.  Chosen  Freeholders  (John  J.  Power, 
Dir.),  for  furnishing  material  and  con- 
structing a  reinforced  concrete  arch 
bridge  over  Sanhlcan  Creek  at  Willow 
Street.     Theodore  Toblsh,  Co.  Engr. 

Pittsburgh,  Pa.— Until  Aug.  10  by  Robert 
Swan,  Dir.  Dept.  Pub.  Wks.,  for  recon- 
structing and  remodeling  the  portion  of 
Herron  Avenue  (formerly  Forfar  and 
Thirty- third  Street)  bridge  and  piers  af- 
fected by  the  abolishment  of  the  grade 
crossing  over  tracks  of  the  Pittsburgh 
Junction  R.  R.  Co.,  Liberty  Avenue  and 
Thirty-third  Street. 

Illinois. —  By  State  Highway  Comn., 
Sprinnfield,  for  constructing  following  re- 
inforced   concrete    bridges: 

Until  Aug.  11  at  Newell,  Vermillion 
County,  160  ft.  span  bridge,  reinforced 
concrete  abutments,   cost   $11,864. 

Until  Aug.  12,  Hazelhurst,  12  ft.  span 
in  Brookville  Township,  Ogle  County;  cost 
$500:  separate  bids  for  Canada  School  and 
Cashman  Bridges,  spans  10  and  12  ft., 
built  between  Brookville  and  Lincoln 
Townships,  Ogle  County;  cost  $1,170  for 
both  bridges.  Alex.  Anderson,  Co.  Supt. 
Highways,   Polo. 

Aug.  16,  McVey,  Charles  Boston,  bridge, 
30  ft.  span,  in  Nilwood  Township,  Macou- 
pin County;  cost  $1,525.  O.  B.  Conlee, 
Co.   Supt.  Highways.  CarlinvlUe. 

Aug.  17,  Greenville,  George  Wright, 
bridge,  30  ft.  span,  in  La  Grange  Town- 
ship. Bond  County.  Cost  $1,020.  R.  O. 
Young,  Co.   Supt.   Highways,   Sorento. 

Shawano,  Wis.— Until  Aug.  9  by  Otto 
C.  Rollman,  Co.  Highway  Comr.  for  con- 
structing a  112-ft.  single  span  highway 
bridge. 

GIrard,  Kan. — Reported  desired  until 
Aug.  18  by  Co.  Comrs.  (Charles  C.  Everitt, 
Clk.),  for  constructing  ten  steel  and  rein- 
forced  concrete   bridges. 

Fremont,  Neb.— Until  Aug.  24  by  P.  J. 
Flananagon,  Chmn.  Bd.  Superv.  for  con- 
structing bridges  during  the  year,  one 
30  and  one  40  ft.  steel  girder,  one  40,  one 
50,  one  60,  one  70  and  one  80  ft.  steel 
truss  bridge  and  such  other  bridges  as 
may  be  found  necessary  to  be  built  or  re- 
paired during  the  year.  John  O'Connor, 
Co.   Clk. 

Salem,  Ore.— Until  Aug.  16  by  County 
Court  (Mas  Gehlar,  Clk.)  for  constructing 
truss  bridge  across  Little  North  Fork  of 
Sanitam  River  on  road  from  Gates  to  Cold 
Creek.  Reported  cost  will  be  about 
$10,000. 

Bakersfield,  Cat.— Reported  desired  until 
Aug.  16  by  County  Superv.  for  40  ft.  rein- 
forced concrete  bridge  over  Alta  District 
Canal. 

Dunsmuir,  Cal. — Reported  desired  until 
Aug.  23  by  State  Highway  Comn.,  Sac- 
ramento, for  reinforced  concrete  bridge 
about  532  ft.  long  with  one  180  ft.  arch 
and  two  114  ft.  arches  clear  span  across 
Sacramento  River,  near  Dunsmuir. 

Los  Angeles.  Cal.— Until  Aug.  23  by  H. 
J.  Lelande,  Co.  Clk.,  for  furnishing  ma- 
terial and  constructing  a  bridge  over  Rio 
Hondo   River  at  Garvey  Avenue. 

Orovllle,  Cal, — Reported  desired  until 
Aug.  10  by  County  Superv.,  Orovllle,  for 
constructing  eight  bridges  on  the  State 
Highway,  between  Chico  and  Nelson.  To- 
tal estimated  cost  $40,000. 

Placervllle,  Cal. — Reported  desired  until 
Aug.  16  by  County  Superv.  Placervllle,  for 
constructing  steel  truss  bridge,  160  ft. 
span  near  Colons. 

San  Jose,  Cal.— Until  Aug.  23  by  County 
Bd.  Superv..  San.  Jose  (Henry  D.  Pflster, 
Clk.),  for  furnishing  material  and  con- 
structing a  two-span,  girder  type  rein- 
forced concrete  bridge  on  the  Bodflsh 
Road  over  Bodflsh  Creek. 

PRICES     AND     LETTINGS. 
♦/iwJicotes  award  of  contract. 

♦WInnlsquam,  N,  H.  —  Contract 
awarded  by  Governor  and  Council  July 
29  to  United  Constr.  Co.,  Albany,  N.  Y., 
for  a  5-span  steel  highway  bridge,  465  ft. 
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outlrl  of  L«ke  Wtnniaquam  at 
.-«  at  «  «».  p«r  Un.  rt.  for 
•Bd  tM.2M  for  •ubstructur*  ami 
rtare  eomplct*.  except  wckrinc 
CMt  to  to  praporUoncd  tM.«M 
t*  Stat*  Htehwajr  Dept..  tl*,M*  lo  town 
«(  TBtMi  aaa  tl«.M*  to  town  of  Belmont. 
bMa:  BoatOB  Bridce  Works.  Inc.. 
•■i..   M  eta.  and   H7.1>1:    B«r- 

_  ,. ,.    Co..  Berlin.  Conn..  S$  etc  and 

MUM:    Bar    State    Dredsins    Co..    Ud.. 
*"-^    -^^"t,  M  eta.  and  m.0»0. 


ItTopukM,  Kan.— Contract  awarded  July 
St  for  cooatrticuns  concrete  brldse  over 
IWiiiiifBiiMa  Creek  to  Arthur  E.  .Mien, 
UxTCSmStnti,  Topeka.  at  »15.«« .  To- 
paka  BrMn  *  Irmi  Co..  Topeka.  btd  for 
this  work  $1T.«M. 

*Har«ln.  Mont^-Cootract  for  construct - 
lac  bridae  over  Bis  Horn  Klver  and  one 
^'^  Uttle  Horn  awarded  by  County 
.  tbMa  oMMd  Jul}-  21)  to  Securtty 
_  _  Co..  BllEncs.  at  »2C(23  and  $S.4M 
rcapectlTdy. 

ACanMrcn.  Tex.— Contract  for  con- 
atractlBS  Port  SoUlvan  BHdite  on  Braxos 
RiTcr  awarded  by  Comrs.  Courts  of  Rob- 
artaoa  and  MUam  Counties  at  Heame  to 
VlBoeaBea  Bridse  Co..  Vlncennea.  Ind.,  at 

^LjhmvMw,  Tex.— Contract  for  con- 
wtrmettag  IW-ft.  steel  bridse  over  Sabine 
Rfeer  awarded  by  County  Comrs.  to 
Bladcett  Constr.  Co..  Sbreveport.  La. 

Meattle.  Wash.— Contracts  awarded  by 
b£  oC  Pub^  Wka..  Aus.  4.  for  Lake  Wash- 
lastOB  Bridcas  as  follows:  Fifteenth  Ave- 
■oe.  N.  W„  complete  structure  to  Hans 
liaea.  Mlt^""*  BIk..  Seattle,  at  1242,- 
*!  Siliiiiit  Avenue  superstructure,  to 
BU>.  Col,  Pitiock  BIk.,  Portland. 
tuSIwi:  substructure.  Padflc  States 
itr.  Co..  Burke  Bids..  Seattle.  $111.»16. 
I  atmctures  will  be  doable  leaf  bascule 
type.  (Bids  for  these  bridses 
Bcd  July  a.)  F.  A.  Rapp.  Struc- 
tural Kncr. 

CaMlwiils  riillnwlnr  are  bids  opened 
Jolr  1*  br  state  HIshway  Comn.,  Sacra- 
msiitn.  for  bridses  (all  lump  sum): 

Haldraa  County.  IJlv.  !.  Route  3,  Sec- 
tion A  (rdnforced  concrete  bridse):  Pa- 
cific Coast  Constr.  Co..  Fresno.  $2«.>22: 
P.  Rolandl.  San  FVancisco.  »3»,700;  En- 
■taeer's  estimate.   tll.»«<. 

Bkasta  County.  Div.  2.  Route  3.  Section 
D  (S  reinforced  concrete  bridges):  Only 
~    ~  F    Rolandl.  San  Francisco,  >5.4a0; 

■"m  estimate.  M,>34. 

Coanty.  trtv.  2.  Route  3.  Section 

B  (relBforccd  concrete  arch):  Rosa  Constr, 
Co..  Saefamento.  t2S,S35:  Padflc  Coast 
CoMtr.  Co..  Fresno.  t32.>41:  F.  Rolandl, 
flaa  Ftvadsco.  ISS.SM:  Camaban  *  Mul- 
ford.  San  Frandsco.  <&(.»«;  Enslneer'a 
eMlmatc.  IT.IIT. 

'*NSOT  Marltst.  Ont.— Contract  for  con- 
slnicttotc  2  bridses  between  East  Gtllims- 
borr  and  Whitechurch  of  reinforced  con- 
creta  slab  on  clay  foundation  awarded 
Jaly  M  to  Alexander  UcDougall,  Barrle, 
Oat. 

AArdsfl.  Man. — Contract  for  reinforced 
esncret*  arch  (3  ft.  over  White  Mod  River 
awarded  to  Al«z  SooMc.  Winnlpes. 


PAVING  AND  ROADS 


L 


PROPOSED     WORK 

Cilzafestii.  N.  J. — Ordinance  providing 
for  pavtns  Broad  Street  with  sranlte 
block  paastil  second  readlns- 

Jsrssy  Ctty,   N.  J^-8ee   "Public  BulM- 


OsorBStewti,  Osl<— Coatiact  wiU  be  let 
at  one*  f or  a  M  mile  coocretc  bishway.  20 
ft.  wMa.  ttom  Belbyrllle  to  Georsetown. 
Ad*«aB  Ckarlas  rph.>m.  Ch.  Ensr.,  Du 
Post  Road  Dept..  G^TSelown. 

Clirtatlsnsburg,  Vs.— (Itlzens  of  Hont- 
gaamry  County  voted  fl90,M0  bonds  for 
coostnictins   hisbways. 

Oa^-Clty  Council  voted  to 
Oampbdl  and  Walkar  Streets  with 
Mm  biocka:  coot  abotit  IW.OM. 

Da  Land.  Fla.— Oeors*  T.  Harnas.  City 
Oil.,  writes  that  It  Is  propossd  to  pave 
aboM  »  or  M  oiilss.  ladbdlos  New  York 
AvsBoa  and  the  Boulevard  with  Inick  or 
eODcrete  curb  and  cutter:  $>M,- 
entlr  voted  for  this  work. 
J.  B.  McCrary  *  Co.,  Atlanta. 

Ptnallas  Park,  Fla.— AH  bids  opened 
July  (  for  curbins  and  pavInK  with  brick 
streets  and  avenues  rejected,  belns  con- 
ildSTia  too  bich.  To  be  readvertlsed 
lalsr.  Edwards  Constr.  Co..  Tampa,  knr- 
ast  Mdder.    T.  J.  De  Haas.  Town  Cik. 

■llcabatMon.  Tenn.— Ott.OM  road  bonds 
wtB   be   sold    Aus     I'    tff   J.    M.    Barnes. 
County  Court. 


rids,  Ohio*— Otjr  proposes  to  pave 
■■rOBl  Third  and  PSfth  iftreeU  with 
fcttek.  Lake  Drive  and  Dewett  I>ri%-e  with 
eencf«U.       W.     W.     Roach,     Dir.     Pub. 

••finaw,  Mich.— About  tlM.M«  is  to  be 
spsot  by  city  for  pavlnr 

Mlaseuls,  Mertt. — Contract  about  to  be 
lat  by  City  Council  for  bardsurfaclng 
~    ■  MrMt:  cost  tlKSM. 


RuassnvIHe,  Aricv— Comr.  Road  Improve- 
DiSt.  Ko.  1  voted  tIM.OM  bonds  for 
macadam     hichway     from 
to  Hector. 


Orange.  Tex.— CltUens  July  M  voted 
32S.iKK>   bunds   for  street    Improvements. 

Shepherd,  Tex. — CitUens  of  Shepherd 
and  cSmilU  voted  175.000  bonds  lor  road 
Improvements. 

Sand  Springs,  Okla.— City  proposes 
pavlns  Main  and  Second  Streets,  12 
blocks. 

Cathlamet,  Wash.— Ooiinty  Comrs.  ap- 
proprlattKl  »U.O(H)  toward  constructing 
hlghwHV  from  Cathlamet  eastward  to 
Cowlitx  County  Line. 

Tacoma,  Wash. — City  Council  voted  to 
coiuitruct  concrete  walks  on  S.  Twenty- 
first  and  S.  Forty-seventh  Streets,  cost 
about  tl  5.000. 

Marshneld,  Ore. — City  Council  contem- 
plaics  hardsurfaclng  Pine  Street,  cost 
«l«>ut   llw.noo. 

Portland,  Ore. — About  )15,000  Is  to  be 
spent  bv  city  for  paving  Rodney  Avenue 
with    bltullthic. 

Bonds  amounting  to  $210,000  have  been 
sold  by  county  for  constructing  road  along 
southern  border  of  Skamania  County  and 
Columbia  River. 

City  Council  considering  extending 
Willamette  Boule.;  cost,  about  $245000. 

California.— About  $2,500,000  state  high- 
way bonds  have  been  sold  by  State  High- 
way Comn.,    Sacramento. 

BIDS     DESIRED. 

Connecticut.— I'ntil  Aug.  16  by  Charles 
J.  Bennett.  State  Highway  Comrs..  Hart- 
fonl.  for  sections  of  highway  in  towns  as 
follows : 

North  Haven,  4950  lin.  ft.  macadam  con- 
struction. Plans  and  specifications  at 
selectmen's  oUlce.    North   Haven. 

Southington.  6200  lin.  ft.  2-in.  bitumi- 
nous macadam  surfacing.  Plans  and 
speciflratlons  at  selectmen  s  office,  South- 
ington. 

Waterford.  5937  lin.  ft.  native  stone 
macadam  construction,  rians  and  speci- 
flcations  at  house  of  Albert  H.  Lamphier, 
First    Selectman. 

Durham.  4940  Un.  ft.  2-ln.  bituminous 
macadam  resurfacing.  Specifications  at 
house  of  J.  Franklin  Bailey,  First  Select- 
man. 

KlUingly.  2960  lin.  ft.  concrete,  amiesite, 
Warrenite  or  bituminous  concrete  pave- 
ment. Specifications  at  office  of  E.  C. 
Welden.  Dlv.  Engr..  Jordon  BIk.,  Wlllla- 
mantlc. 

Marlboro,  construction  of  a  35-ft.  span 
reinforced  concrete  girder  bridge  over 
Blackledge  River  on  the  Hartford-New 
London  Rd.  Plana  and  specifications  at 
Town   Clerk's  office,  Marlboro. 

Also  constructing  about  14.264  Un.  ft. 
standard  wood  guard  rail  in  towns  of 
Columbia,  Winchester,  Wethersfield. 
Somers,  Old  Lyme,  Cornwall  and  Wood- 
bury. 

Albany,  N.  Y.— T'ntil  Aug.  24  by  Edwin 
Duffey,  Comr.  Highways.  56  Lancaster 
Street,  for  constructing  highways  in 
various  counties,  approximately  100  miles 
also  resurfacing  several  roads,  also  until 
Aug.  26  seinrate  bids  for  constructing  im- 
provements and  repairs  to  various  other 
roads  approximately  82  miles  and  resur- 
facing other  roads,  both  proposals  adver- 
tised In  Engineering  Record. 

Brooklyn,  N.  Y.— Until  Aug.  11  by  L.  H. 
Pounds.  Boro.  Pres..  for  regulating  and 
repaving  with  permanent  Grade  1  granite 
imvement  on  a  6-ln.  concrete  foundation, 
Jamaica  Avenue  from  B'way  to  the 
Borough  Line,  requiring  approximately 
27.150  sq.  yd.  pavement,  etc.  Security 
$.'!.'>.00O. 

Scarsdale,  N.  Y.— Until  Aug.  26  by  Bd. 
ViUiige  Trus.  (John  R.  Ross.  Clk.)  for 
I'opham  Road  Improvements,  mainly  pile 
driving  and  stone  filling,  to  form  a  crib 
and  a  24-ln.  c.-l.  culvert  across  the  road, 
advertised  In  Engineering  Record.  War- 
ing. Chapman  A  Farquhar.  Engrs.,  874 
Broadway,  New  York. 

East  Orange,  N.  J.— Until  Aug.  9  by 
Lincoln  E.  Rowley.  City  Clk..  for  repav- 
Ins  with  8-ln.  concrete  or  granite  block, 
2-ln.  or  2H-ln.  asphalt  block.  3.  3Vi,  or 
4-ln.  wood  block  on  a  6-ln.  concrete  oase 
on  Harrison  Street,  about  16,700  sq.  yd., 
settlns  curb,  etc. 

Hacksnsack,  N.  J,— Until  Aug.  16  by 
Road  Com.  (%.  Bd.  Chosen  Freeholders, 
Hackenaack  (A.  V.  Morrison.  Chmn).  for 
Improving  Palisade  Avenue,  Englewood 
and  Englewood  Cliffs,  by  sradlng.  gutter- 
ing, concreting  and  paving  with  hillside 
brick  and  asphalt  concrete:  also  Improv- 
ing l.,emolne  Avenue  In  Fort  Lee  and 
Sylvan  Avenue,  Englewood  Cliffs,  to  con- 
sist of  grading  and  shaping  road  and 
addition  of  stone  and  the  application  of 
asphalt:  also  repair  of  West  Saddle  River 
Road.  Saddle  River  Boro. 

Irvlngton,  N.  J.— Until  Aug.  23  by  Com. 
on  Roads,  Assessments  and  Speedway, 
of  the  Bd.  CHtoaen  Freeholders,  Newark, 
for  Improving  a  portion  of  Lvon  Avenue 
In  Irvlngton.  Frederick  A.  Relmer,  Co. 
Engr.,  Newark. 

Roselsnd,  N.  J.— Until  Aug.  12  by  E.  Os- 
car DcCamp.  Boro.  Clk..  for  grading  and 
maradaml7ing  Cortlandt  Street.  P.  L. 
Braiinworlh.  Boro.  Engr.,  36  Spring 
Street.  Montctalr. 

Phlladslphls,  Pa.— Until  Aug.  10  by 
I>ept.  of  Public  Works.  Bureau  of  High- 
ways (William  H.  ConneU.  Ch.),  for 
stxeef  Improvements.  Schedules  A  to  K, 
with  approximate  cost  as  follows:  Sched- 
ule (A)  Grading.  $68,000:  (B)  asphalt  pav- 
ing,   $«<.00O:    (C)    vitrified    block    paving. 


$7,000-  (D)  granite  block  paving,  $13,000: 
(E)  asphaU  repaving,  $23,000;  (F)  vitr  fled 
block  repaving.  $44,000;  (G)  granite  block 
repaving.  $20,000;  (H)  surfacing  bitumin- 
ous macadam,  $15,000;  (I)  surfacing 
waterbound  macadam.  »29.000;  (J)  resur- 
facing waterbound  macadam,  $9,000;  (K) 
torpedo  gravel,  $3,000. 

PitUburgh,  Pa,— Until  Aug.  19  by  Hyatt 
M.  Cribbs.  Co.  Controller,  for  construct- 
ing highways  as  follows:  Bethel  Rd., 
Upper  St.  Clair  and  Bethel  townships, 
3.9  miles.  Brownsville  Extension  Rd., 
Snowden  Township,  2  miles.  Horning 
Rd.,  Snowden  and  Baldwin  townships, 
\  mile.  Emsworth  and  HaysviUe  Rd., 
No.  0,  Emsworth  Borough,  1075  lin.  ft.. 
Troy  Hill  Extension,  No.  3  Rd.,  Ross 
Township.  0.68  miles.  Brackenrldge  Rd., 
Brackenrldge  Borough,  684  ft. 

South  Bethlehem,  Pa.— Until  Aug  16 
bv  Thomas  Ganey.  Boro.  Secy.,  for  840U 
sq.  vds..  amiesite  paving  and  330  sq.  yds. 
brick  paving,  advertised  in  Engineering 
Record.  E.  H.  Meglathery,  Chmn.  Street 
Com. 

Hagerstown,  Md.— Until  Aug.  13  by 
Barrv  M.  Hartle.  Co.  Clk.,  Hagerstown 
for  constructing  a  section  of  State  aid 
highway  in  Washington  Co..  between 
Downsville  and  Splelman's  Station,  about 
2.41   miles. 

Rockvlile,  Md.— TTntil  Aug.  10,  by  Dept. 
of  Agriculture,  Washington,  D.  C.  (D.  F. 
Houston.  Secv.).  for  bituminous  surface 
treatment  of  the  Falls  Road,  from  Rock- 
vlile to  Potomac,  Md..  5.4  miles  lone,  15 
ft.  wide. 

Wilmington,  Del— Later  official  reports 
state  bids  desired  until  Aug.  10  (not  Aug. 
16,  as  previously  stated),  by  Bd.  Di- 
rectors. Street  and  Sewer  Dept.  (L.  V. 
Christv,  Secy.),  for  grading  and  ex- 
cavating streets,  constructing  concrete 
foundations,  concrete  and  brick  gutters, 
sheet  asphalt,  asphaltic  concrete,  bitu- 
llthic,  Warrenite,  asphaU  block  and  vitr. 
block  pavements.  Bids  desired  on  not 
less   than  50,000  sq.  yd.  street  surface. 

Goldsboro.  N,  C— Until  Aug.  11,  by  Bd. 
of  Aldermen,  for  brick  and  bituminous 
pavement  on  certain  streets.  D.  J. 
Broadhurst,   City   Clk. 

Fort  Meade,  Fla.— Until  Aug.  17  by  Bd. 
Bond  Trus.  (J.  J.  Singleton,  Chmn.),  for 
furnishing  material  and  constructing  ap- 
proximately 30,000  sq.  yd.  vitr.  brick,  as- 
phaltic concrete  or  bltulithlc.  or  other 
pavement.  H.  S.  Jaudon  Eng.  Co.,  Engrs., 
Savannah,    Ga. 

Marlon,  Ala. — Reported  desired  until 
Aug.  9.  by  County  Comrs..  for  grading, 
draining  and  sravellng  about  8  miles 
of   Marion   and   Uniontown    Road. 

Cadiz,  Ohio. — Reported  desired  until 
Aug.  9  by  W.  H.  Lucas.  Village  Clk..  for 
paving  with  brick,  8512  sq.  yd.  on  Park, 
St.  Clair,  Charleston  and  Grant  Streets. 

Columbus,  Ohio. — See  "Public  Build- 
ings." 

Columbus,  Ohio.— Until  Aug.  17  by  Dir. 
Pub.  Service  (Paul  B.  Kemper,  Clk),  for 
improving  portions  of  Avon  Court,  Rey- 
nolds and  Sheldon  Avenues.  Tiffin.  Main 
and  several  other  streets.  To  consist  of 
wood  block,  asphalt  and  brick  paving,  con- 
structing cement  sidewalks  and  laying 
water  service  pipes. 

Gallon,  Ohio.— Until  Aug.  10  by  A.  F. 
Unckrich,  Dir.  Pub.  Service,  for  Improv- 
ing with  brick,  asphalt,  asphalt  block, 
wootl  block,  or  treated  macadam,  to- 
gether with  necessary  gutter,  curbing  and 
drainage,  portions  of  S.  Market,  .Jefferson 
and  South  .Streets,  advertised  in  Engi- 
neering Record.  Approximately  26,000 
sq.  yd. 

Uhrlchsvllle,  Ohio. — Reported  desired 
until  Aug.  17  by  H.  O.  Snyder,  City  Clk., 
for  constructing  a  mile  of  brick  paving 
14   ft.   wide. 

Zanesvllle,  Ohio,— Until  Aug.  16  by 
County  Comrs.,  for  furnishing  material 
and  constructing  the  Adamsville  Rd., 
about  10  miles.  Bids  desired  on  brick, 
concrete,  bituminous  bound  macadam 
with  tarvla,  glutrein  or  asphalt  surface 
treatment. 

La  Porte,  Ind,— For  10,000  sq.  yds. 
modern  pavement.  Address  City  Engi- 
neer, 410  First  National  Bank  Building, 

Belding,  Mich— Until  Aug.  18  by  F.  E. 
Conant,  City  Clk.,  for  paving  Main, 
Bridge  and  Pleasant  Streets,  with  cement, 
brick  or  asphalt,  on  concrete  foundation; 
cost,  $40,000.  Engrs.,  Smith  &  Boulay 
Co.,  Toledo,  Ohio. 

Howell,  Mich,— Until  Aug.  17  by  Lyle 
J.  Pettlbone,  City  Clk.,  for  paving  a  por- 
tion of  Grand  River  Street.  George 
Champe,  Engr.,  Toledo,  Ohio. 

Chicago,  Ml,— Until  Aug.  11  by  Bd.  Local 
Improv.  (Edward  J.  Glackln,  Secv.).  for 
paving  with  vitr.  brick  and  Portland 
cement  concrete  portions  of  various  alleys 
also  with  asphalt  on  portions  of  various 
streets,  Including  S.  Central  Park  Avenue, 
DIversey  Avenue,  Janssen  and  Aberdeen 
Streets. 

Illinois— Until  Aug.  11  by  State  High- 
way Comn.,  enringfleld,  for  following 
proposed  State  aid  road  work: 

Kane  County— D  Sect.,  concrete,  Geneva 
nearest  P.  O.;  length  4828  ft.,  cost  $9,942. 

Kane  County— E  Sect,,  brick,  Elgin 
n^rest  P.  O..  length  951.7  ft.,  cost  $3,601. 

Vermillion  County— Sect.  D,  brick,  New- 
ell nearest  P.  O.,  length  15,600  ft.;  cost 
$40,7.17. 


Woodstock,  III. — Until  Aug.  14  by  Bd. 
Local  Improv.  (G.  W.  Frame,  Secy.'),  for 
concrete  pavement  on  Newell  and  Madison 
Streets  and  McHenry  .\renue.  about  13,800 
sq.   yd.   8750  lin.    ft.   concrete  curb,  etc. 

Kansas  City,  Mo.— Until  .\ug.  10  by  Bd. 
Park  Comrs.  (T.  C.  Harrington.  Secy.), 
curbing  and  paving  with  bituminous  ma- 
cadam Brush  Creek  Boulevard,  also  for 
grading  Benton  Boulevard. 

Until  Aug.  16  by  Allen  G.  Southern,  Co. 
Engr.,  Kansas  City,  for  constructing 
bituminized  earth  pavt.  clearing,  ditch- 
ing and  grading  on  the  Cro.ss  State  High- 
way of  Indpendence,  approximately  1 
mile. 

Belton,  Tex, — Reported  desired  until 
Aug.  11  by  County  Comrs.,  for  about  50 
miles  gravel  or  macadam  roads.  W.  E. 
Hall,  Co.   Aud. 

Dunvllle,  Ont. — Until  Aug.  9  by  J.  W. 
Holmes,  Town  Clk.,  for  paving  Canal 
Street  E.  with  either  rocmac,  tarvia, 
Westrumlte   or   oil   bound   macadam. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

■^Beverly,  Mass, — Contract  tor  paving 
Rantoul  Street  awarded  by  City  Council 
to  M.  McDonough,  Swampscott,  at  about 
$40,000. 

*Fall  River,  Mass, — Contract  awarded 
July  25  to  Warren  Bros.  Co.,  Boston, 
Mass.,  for  about  25,000  sq.  yd.  2-in  bltu- 
lithlc pavement,  at  $1.55  per  sq.  yd.  W  here 
there  is  no  macadam  base,  the  company 
will  put  in  a  concrete  base  and  then  sur- 
face it  with  bltulithlc  at  $2  iier  sq.  yd. 

-^Albany,  N.  Y,— Contracts  for  paving 
awarded  by  Bd.  Contract  and  Supply, 
July  27,  as  follows:  Bancker,  Mercer, 
Pevster,  Warren  Streets,  Main.  Glendale, 
Highland,  Park,  and  Ryckmann  Avenues 
to  Gleason  &  Davitt,  Troy,  at  $113,374, 
Third  Street  to  Benjamin  F.  Mulderry, 
Albany,  at  $12,488,  and  to  Martin  Murray 
&  Co  ,  Trov,  for  grading  Beaver  Park  at 
$80,743 

Albany,  N,  Y. — Following  are  lowest 
bids  opened  by  State  Highway  Comn.  at 
55  Lancaster  Street  for  repair  o£  highways 

Vepair  (Contract  825,  Broome  County. 
1  76  miles:  Charles  E.  Haney,  Camillus, 
$12,690:  Port  Jervls  Constr.  Co.,  Port  Jer- 

^'no.  '820,  ■  Chemung  County,  2.35  miles: 
Frank  K.  Liberatore.  Elmira,  $12,198; 
John  C.  Bradley,  Coining.  $13,532:  Charles 
E  Haney.  Camillus,  $13,528;  McGreevey, 
McGuigan    &    Baum   Constr.    Co.,    Elmira, 

No.    830,    Chenango   County.    3.55   milos: 
Smith   &   StoU.   Port  Crane,   $13,391;    Pa<- 
deltord      &      King,      Sherburne,      $14,441 
Charles  E.  Haney,  Camillus.  $14,614;  Nash 
&  Griffin,  Norwich,   $14,951. 

No.  822,  Clinton  County,  1.99  miles. 
James  Conway,  Plattsburgh,  $'.806  ■A. 
Florentine  &  Son,  Plattsburgh,  $7,86.i, 
Richard  Hopkins,  Troy.  $7,972. 

No.  816,  Columbia  County,  9.26  iniles. 
Olin  T.  Bendict.  Pittsfield,  Mass.,  $15,426; 
Crowe  &  Walsh,  Pittsfield,  Mass.  $16,499; 
William  Doyle,  Saugerties,  $16,833;  Marks 
Kearney,  Hudson,   $16,868. 

No.  834,  Dutchess  County.  4.12  miles. 
Henry  Clinton.  Poughkeepsie,  $12,950: 
Thomas  H.  Karr,  Troy,  $14,495;  Conway 
Bros.  &  Kennedy,  Eddyville.  $14,i93;  Tri- 
County  Constr.  Corp.,  Mount  Vernon, 
$14  "794 

No  827,  Putnam  and  Dutchess  Coun- 
ties, 13.47  miles;  Thomas  H.  Karr.  Troy, 
$9,939;  R.  B.  Strang,  Cold  Spring.  $9,995; 
Edward  Hartney,  Modena,  $10,i21:  Wil- 
liam Doyle,  Saugerties,  $10,757. 

No  828,  Erie  County,  0.87  mile:  Union 
Paving  Co.,  Schenectady,  $13,50:i;  Langan 
Constr.  Corp.,  Albany,  $13,594;  J.  F.  Dris- 
coU,  Buffalo,  $15,252;  Henry  P.  Burgard 
Co.,  Bultalo,  $17,577. 

No  819,  Herkimer  County,  5.46  miles; 
R  D.  Cooper,  Little  Falls.  $6,715;  Richard 
Hopkins,  Troy.  $7,482;  Newport  Constr. 
Co.,  Herkimer,  $7,852. 

No.  637,  Monroe  County,  0.56  miles. 
Crouch  Bros.,  Rochester.  $12,377:  Whit- 
more.  Rauber  &  Viclnus,  Rochester, 
$12,412;  Morrison  &  Qulnn,  Inc.,  Roches- 
ter.  $12,867.  ^        ^         ,„  „, 

No  817,  Montgomery  County,  10.91 
miles:  Charles  Scott,  Fort  Plain,  $4,004: 
Nash  &  Griffin,  Norwich.   $4,248. 

No.  823.  Otsego  County,  1.88  miles: 
Newport  Constr.  Co.,  Herkimer.  $19,192; 
FHilton  Eng.  Co.,  Inc.,  Albany.  $19,992: 
Michael  O'Brien,  Cortland.  $20,595;  J/Jhn 
H.  Gordon,  Albany,  $21,335. 

No  818,  St.  Lawrence  County,  a.;>  miles; 
Orlando  Beede.  Kcene  Valley.  $26,145; 
Weed  &  Walsh,  Mechanicville.  $26,578; 
Arthur  F.  McConville,  Ogdensburg.  $27,- 
865:    Richard   Hopkins,  Troy.   $29,128. 

No.  815,  St.  Lawrence  County,  19.32 
miles:  Clarence  E.  Walker,  Troy.  $3,34  4; 
Atlantic    Refining    Co.,    Philadelphia,    Pa., 

No  814,  St.  Lawrence  County,  15.88 
miles:  Clarence  E.  Walker.  $2,662:  Path- 
finder Constr.   Co.,  Inc.,   Fulton,   $2,739. 

No.  824.  Schoharie  County.  0.104  mile: 
J.  J.  Malloy.  Schenectady,  $2,149;  H.  A. 
Knapp,  Delmar.   $2,281. 

No.  832,  Steuben  County,  1.14  miles: 
Charles  E.  Haney,  Camillus,  $6,314;  Ken- 
nedy Constr.   Co.,  Albany.   $6,334. 

No.  831,  Sullivan  County.  2  miles:  Arm- 
strong &  Trowbridge.  Roscoe,  $12,984; 
Ruddy-Saunders  Constr.  Co.,  Troy,  $13,- 
343-  Port  Jervis  Constr.  Co.,  Port  Jervls, 
$13,470;  John  A.  Jova,  Inc.,  Newburgh, 
$14  514 

No.    833,    Tompkins  County,    17.1    miles: 
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Itichard  Hopkins,  Troy,  $7,637;  William 
Hasard,  Trumansburg,  $8,989;  John  H. 
Gordon,  Albany,  $9,204. 

No.  835.  Warren  County,  14.37  miles: 
Defiance  Corporation,  Ticonderoga,  $5,046; 
Kellogg  &  Boynton,  Keeseville,   $5,138. 

No.  821,  Westchester  County.  2.22  miles; 
Delta  Contr.  Co.,  Inc.,  Jamaica,  $3,996; 
Tri-County  Constr.  Corp.,  Mount  Vernon, 
$4,104. 

No.  826,  Westchester  County,  0.54  mile: 
Tri-County  Constr.  Corp.,  Mount  Vernon, 
$3,454;  Thomas  H.  Karr,  Troy,  $3,494. 

-ArBrookiyn,  N.  Y. — Contract  awarded 
July  28  by  L.  H.  rounds,  Boro.  Pres.,  for 
regulating  and  repaying,  including  restor- 
ation of  pavement,  etc.,  on  Skillman 
Street,  Myrtle.  Nostrand  and  Vernon 
Avenues,  to  Borough  Asphalt  Co..  1301 
Metropolitan  Avenue,  Brooklyn,  as  fol- 
lows: 1330  lin.  ft.  old  curb  reset  in  con- 
crete, 60  cts. ;  3695  lin.  ft.  new  curb  set 
in  concrete,  95  cts.;  355  lin.  ft.  granite 
heading  stones  set  in  concrete,  $1.20;  60 
sq.  ft.  granite  cro.sswalks,  75  cts.;  700  sq. 
ft.  bluestone  crosswalks,  50  cts.;  1505  cu. 
yd.  concrete,  $4.70;  665  sq.  yd.  grade  1 
granite  pavt.  with  joint  fill  of  coal  tar 
pitch  and  sand,  $2.40;  3340  sq.  yd.  grade 
2  granite  pavt.  with  Jornt  fill  of  sand,  90 
cts.;  395  sq.  vd.  grade  2  granite  pavt. 
with  joint  fill  of  coal  tar  pitch  and  gravel, 
$1.20;  7960  sq.  yd.  asphalt  pavt.,  85  cts.; 
1  new  cover  and  head  for  sewer  manhole. 
$12;  total,  $24,057.  Next  3  lowest  bids: 
Sicilian  Asphalt  Paving  Co.,  14  Park  Row, 
New  York,  $25,213;  Rosenthal  Eng.  Contr. 
Co.,  Inc.,  165  Hooper  Street,  Brooklyn, 
$26,444:  Barber  Asphalt  Paving  Co.,  Wool- 
worth   Building,   New  York.   $26,519. 

♦Niagara  Falls,  N.  Y. — Contract  for 
constructing  about  500,000  sq.  ft.  concrete 
sidewalks  awarded  by  City  Council  to 
Thomas  McPheurson,  Niagara  Falls,  at 
11%  cts.  per  sq.  ft. 

-A-Kearny,  N.  J. — Contract  for  paving 
Stewart  Avenue  with  warrenite  awarded 
by  Town  Council  to  Van  Keuren  &  Son, 
Newark,  at  $17,183. 

Newark,  N.  J. — Lowest  bid  opened  July 
22  by  Bd.  Street  &  Water  Comrs.  for 
pavirig  submitted  by  Newark  Paving  Co., 
Newark,  as  follows:  Conklin  Avenue, 
1300  sq.  yd,  and  Chadwick  Avenue,  3400 
sq.  yd.,  with  bitulithic,  $3,483,  and  $8,053 
respectively,  and  S.  Thirteenth  Street  with 
Telford,  4700  sq.  yd.,  $6,401. 

Harrisburg,  Pa. — Lowest  bid  opened  by 
City  Comrs.  for  constructing  driveway 
from  terminus  of  Cameron  Parkway  to 
entrance  of  Reservoir  Park  submitted  by 
Central  Constr.  &  Supply  Co.,  Harrisburg, 
at  $12,560. 

♦Philadelphia,  Pa. — Contracts  for  pav- 
ing awarded  by  Dept.  Pub.  Wks.  July  29 
as  follows:  Fairmount  Avenue,  with  as- 
phalt. Union  Paving  &  Constr.  Co.,  Thir- 
teenth and  Locust  Streets,  $40,939;  Pasa- 
yunk  Avenue,  with  wood  block,  Edwin  H. 
Vare,  Lincoln  Building,  $98,004:  Fourth 
and  Fifth  Streets,  with  wood  block,  to 
McNichol  Paving  &  Constr.  Co.,  1923 
Cherry  St.,  at  $9,874  and  $10,147  respec- 
tively. 

♦Norfolk,  Va. — Contract  for  paving 
(bids  opened  July  29)  awarded  to  Louis 
Lawson.  He  bid  for  12,330  sq.  yd.  sheet 
asphalt  $1.49;  815  sq.  yd.  wood  block  $2.85, 
and  23,735  sq.  yd.  4-in.  sheet  asphalt  $1.39. 
W.  H.  Taylor,  City  Engr. 

♦Atlanta,  Ga. — Contracts  for  about  10,- 
300  sq.  yd.  pavements  awarded  by  city 
follows  (price  given  per  sq.  yd.):  Euclid 
Avenue  with  tarvia  to  Nichols  Contr. 
Co.,  Atlanta,  $1.19;  Elmira  Street  with 
tarvia  to  Southern  Tile  &  Stone  Co.,  At- 
lanta, $1.17,  and  Albermarle  Street  to 
Cement  Stone  &  Tile  Co.,  Atlanta. 

♦Saratosa,  Fla. — Contracts  for  paving 
(bids  opened  July  24  by  Bd.  Pub.  Wks.) 
have  been  awarded  as  follows:  To  Georgia 
Eng.  Co.,  Augusta,  Ga.,  for  20,000  sq.  yd. 
brick  (Augusta  block)  asphalt  fill,  $1.63 
per  sq.  yd.  and  to  Southern  Asphalt  & 
Constr.  Co.  Birmingham,  Ala.,  for  40,000 
sq.  yd.  2-in.  asphaltic  concrete  with 
20,000  sq.  yd.  rock  6-in.  thick  at  $1.63'^ 
and  26  400  ft.  30-in.  overall  combination, 
combined  gutter,  51  cts.  per  ft.  Fitch  P. 
Wright,   Comr.   Pub.  Wks. 

♦  Laurel,  Miss.— Contract  for  27.753  sq. 
yd.  asphalt,  10,078  sq.  yd.  wood  block 
and  35,200  sq.  ft.  cement  sidewalks  award- 
ed bv  City  Comrs.  to  Southern  Paving  & 
Constr.  Co.,  Chattanooga,  Tenn.,  at  $95,- 
000.     Bids  opened  July  20. 

♦West  Jefferson,  Ohio.— Contract  for 
paving  main  street  awarded  to  Andrews 
Paving  Co..   Hamilton,  at  about  $40,000. 

♦  Kalamazoo,  Mich. — Contract  for  as- 
phaltic concrete  pavement  awarded  to  the 
Globe  Constr.  Co.  of  Kalamazoo  and  to 
Metropolitan  Paving  Brick  Co.,  Canton, 
Ohio,  for  brick  paving.  A.  Lenderink, 
City  Engr. 

♦  Milwaukee,  Wis. — Contract  awarded 
July  20  for  paving  Center  Street  with  creo- 
sote block  to  John  Weiher,  868  Franklin 
Street,  at  $9,710;  Fifth  to  Holton  with 
creosote.  Dean  Constr.  Co.,  304-82  Wis- 
consin Street.  $26,815. 

♦St.  Louis,  Mo. — Contracts  awarded  as 
follows  July  27  by  Bd.  of  Pub.  Service  for 
street  improvements:  Grading  Louisville 
Avenue,  to  Murphy  Contr.  Co.,  at  $4,275; 
paving  Berlin  Avenue  with  treated  wood 
tjlock  and  granite  curb,  to  Foxhall  P.  Mc- 
Cormlck,  at  $27,119;  paving  California 
Avenue  with  vltr.  brick  and  granite  curb, 
to  Century  Constr.  Co.,  at  $11,868;  paving 
Pattlson  Avenue  with  vltr.  brick  and 
granite  curb,   to  Skrainka  Constr.  Co.,  at 


$26,320;  paving  Colorado  Avenue  with 
vitr.  brick  and  granite  curb,  to  Eyermann 
Constr.  Co.,  at  $21,525.  Contractors  all  of 
St.  Louis. 

♦  Belllngham,  Wash.  —  Contracts  for 
paving  awarded  as  follows:  22,400  sq.  yd. 
asphalt  on  Lake  Rd.  to  L.  H.  Lich,  Bell- 
ingham,  $41,236:  Harris  Avenue  with 
sheet  asphalt  to  K.  Sauset,  Belllngham,  at 
$11,148;  Horton  Street  to  D.  H.  Trapha- 
gan,   Alaska   Bldg.,    $20,555. 

♦Port  Angeles,  Wash, — Contract  for 
constructing  sidewalks  on  17  streets 
awarded  by  City  Council  to  Antonio  Bel- 
guzzo  and  C.  W.  Colt,  Port  Angeles,  at 
$95,804. 

♦Olympla,  Wash. — Contract  for  con- 
structing road  from  Mason  County  line  to 
Olympia  awarded  to  Leisure.  Kent  &  Alli- 
son of  Shelton,  at  $18,975.  W.  H.  Yeager, 
Jr.,   Co.   Engr. 

♦Seattle,  Wash. — Contract  for  paving 
Horton  Street  awarded  by  Bd.  Pub.  Wks. 
to  I).  H.  Traphagen,  Alaska  Bldg.,  at 
$20,555. 

♦Spokane,  Wash.  —  Contract  awarded 
July  23  for  constructing  4.09  miles  Perma- 
nent Road  No.  13  A,  between  Dennison 
and  Deer  Park,  to  Mitchell  Bros.  &  Payne, 
Spokane,  at  $39,059.  Works  calls  for 
38.425  sq.  yd.  asphalt  concrete  on  macadam 
base;  20,880  cu.  yd.  common  excav. ;  8854 
cu.  yd.  rock  excav.;  1434  lin.  ft.  cor.  pipe 
8  to  24-in. ;  88  cu.  yd.  concrete. 

♦Tacoma,  Wash. — Contract  awarded  by 
city  July  20  for  paving  S.  M  Street  and 
Flume  Line  Boulevard  to  McHugh  Contr. 
Co.,  Tacoma,  at  $32,232.  Next  3  lowest 
bids:  Western  Paving  Co.,  $32,257;  Wash- 
ington Paving  Co.,  $33,647;  Jos.  Warter, 
So.  (Bidders _all  of  Tacoma.)  Work  in- 
cludes 19,603  sq.  yd.  asphalt  paving,  1042 
lin.  ft.  concrete  curb  and  gutter,  18,880 
cu.  yd.  excav.,  etc.  W.  C.  Raleigh,  City 
Engr. 

♦Walla  Walla,  Wash. — Contract  award- 
ed July  16  for  constructing  Permanent 
Highway  No.  9  to  L.  Lanning,  Walla 
\\'alla,  at  $16,461.  Other  bids:  Cascade 
Constr.  Co.,  North  Yakima,  $16,275:  Tri- 
bou  &  Blackman.  Walla  Walla,  $17,659; 
T.  B.  Bidwell,  Spokane.  $18,095;  H.  L.  Wil- 
son Constr.  Co.,  Walla  Walla.  $19,926. 
G.  C.  Cookerly,  Co.  Engr. 

California. — Following  are  bids  opened 
July  19  by  State  Highway  Comn..  Sacra- 
mento, for  construction  of  state  high- 
ways : 

♦Los  Angeles  County,  Div.  7,  Route  9, 
Section  A — Successful  bidder,  Andrew 
Holloway,  Pasadena,  as  follows: 

21,570  cu.  yd.  excav.  (without  classifica- 
tion), 51  cts.;  26  lin.  ft.  12-in.  corrugated 
iron  pipe,  40  cts.;  516  lin.  ft.  18-in.,  50 
cts.;  402  lin.  ft.  24-in.,  75  cts.;  485  cu.  yd. 
cement  concrete.  Class  B  (culverts  and 
monuments),  $8;  4800  cu.  yd.  cement  con- 
crete. Class  B  (pavt.),  $3.67;  3612  lin.  ft. 
guard  rail,  40  cts.;  72  monuments,  haul  and 
set,  ea.  $1;  total  $34,583.  Next  3  lowest 
bids:  Tryon  &  Brain,  Los  Angeles,  $43,758; 
Peter  L.  Ferry,  Tropico,  $45,165;  Leigh  G. 
Garnsey,  Los  Angeles,  $46,130;  Engineer's 
estimate.  $38,576. 

♦Santa  Clara  County.  Div.  4.  Route  5, 
Section  B — Successful  bidder,  Mavin  Rock 
Co..  San  Anselmo,  as  follows:  14,500  cu. 
yd.  excav.  (without  classification),  57 
cts.;  72  lin.  ft.  12-in.  corrugated  iron  pipe, 
50  cts.;  230  lin.  ft.  18-in.,  70  cts.;  38  lin.  ft. 
24-in.,  85  cts.;  100  cu.  yd.  cement  con- 
crete, Class  B  (culverts  and  monuments), 
$9.50:  12,380  cu.  yd.  cement  concrete. 
Class  B  (pavt.),  $2.77;  800  lin.  ft.  guard 
rail,  35  cts.;  79  monuments,  haul  and  set, 
ea.  $1.50:  total  $44,135.  Next  3  lowest 
bids:  Highway  Paving  &  Constr.  Co.,  San 
Francisco,  $45,694;  Ralsch  Improv.  Co., 
San  Francisco,  $45,884;  Commary  Peterson 
Co.,  San  Francisco,  $46,710;  Engineer's 
estimate,  $53,161. 

♦Alameda  County,  Div.  4,  Route  5,  Sec- 
tion B,  awarded  to  H.  G.  Vaughan  Constr. 
Co.,  San  Francisco,  as  follows:  13.800  cu. 
yd.  excav.  (ordinary),  51.5  cts.;  2800  cu. 
yd.  excav.  (borrow),  51.5  cts.;  300  lin.  ft. 
12-in.  corrugated  iron  pipe.  75  cts.:  140 
lin.  ft.  15-in..  $1;  290  lin.  ft.  18-in.,  $1.25; 
110  lin.  ft.  21-in.,  $1.50;  36  lin.  ft.  24-in., 
$4:  100  lin.  ft.  30-ln.,  $2.50:  215  cu.  yd. 
cement  concrete.  Class  B  (culverts  and 
monuments),  $9.75;  7100  cu.  vd.  cement 
concrete.  Class  B  (pavt.),  $2.59:  10.500 
lin.  ft.  guard  rail,  40  cts.;  37  monuments, 
haul  and  set,  ea.  $1;  total.  $34,486.  Next  3 
lowest  bids:  Spring  Constr.  Co..  Berkeley, 
$35,884;  Parrott  Bros.  Co.,  Salt  Lake  City, 
$37,857;  W.  B.  Hunt  &  Sons,  Alameda, 
$39,230. 

♦California. — Following  are  bids  opened 
July  26  by  State  Highway  Comn.,  Sacra- 
mento, for  state  road  work: 

Monterey  County.  Div.  5,  Route  2,  Sec- 
tion D — Lowest  bidder.  Highway  Paving 
&  Constr.  Co.,  San  Francisco,  as  follows: 
25.600  cu.  yd.  excav.  (without  classifica- 
tion), 52'/^  cts.;  1898  lin.  ft.  12-in.  cor. 
iron  pipe,  50  cts.:  128  lin.  ft.  18-in..  50  cts.; 
80  lin.  ft.  24-in.,  $1:  52  cu.  yd.  cement  con- 
crete. Class  B  (culverts  and  mpnuments), 
$12;  11,440  cu.  yd.  cement  concrete.  Class 
B  (pavt.).  $3.40;  890  lin.  ft.  guard  rail,  40 
cts.:  98  monuments,  haul  and  set,  ea.  $1: 
total  $54,507.  Next  3  lowest  bids:  Hoff- 
man &  McLaren,  Oakland,  $63,395;  Peter- 
sen &  Grier,  San  Francisco.  $66,733;  W.  A. 
Dontanville.  Salinas.  $69,064:  Engineer's 
estimate,  $83,020. 

Colusa  (iounty,  Div.  3,  Route  7,  Section 
A — Only  bidder,  Clark  &  Henery  Constr. 
Co.,  Sacramento,  as  follows:  10.050  sq.  yd. 
asphalt  wearing  surface,  57%  cts.;  total 
$5,779;  Engineer's  estimate.  $5,879. 
Santa  Barbara  County,  Div.  5.  Route  2, 


Section  D — Lowest  bidder.  C.  H.  Hudson. 
Los  Angeles,  as  follows:  47.926  cu.  yd. 
earth  excav..  35  cts.;  27.700  cu.  yd.  loose 
rock  excav..  50  cts.;  5200  cu.  yd.  solid 
rock  excav..  70  cts.;  10,022  cu.  yd.  borrow 
excav.,  25  cts.:  1769  lin.  ft.  12-in.  cor.  Iron 
pipe,  60  cts.;  395  lin.  ft.  18-in.,  70  cts.;  385 
lin.  ft.  24-in.,  80  cts.;  335  lin.  ft.  30-ln.,  90 
cts.;  210  lin.  ft.  36-in.,  $1;  1437  cu.  yd. 
cement  concrete.  Class  B  (culverts  and 
monuments),  $10;  400  cu.  yd.  dry  rubble 
(retaining  walls),  $2;  45  cu.  yd.  rubble 
masonry  (retaining  walls),  $3;  354  monu- 
ments, haul  and  set,  ea.  $1;  total  $54,586. 
Next  3  lowest  bids:  Robt.  Sherer,  Ix)s 
Angeles,  $58,148;  F.  L.  Smith  Co.,  Eureka, 
$59,466;  F.  H.  Green,  Eureka,  $59,994; 
Engineer's  estimate,  $62,162. 

San  Luis  Obispo  County,  Div.  ,5,  Route 
2,  Section  B — Lowest  bidder,  John  JJ. 
Marsh,  Bakersfield,  as  follows:  60,750  cu. 
yd.  excav.  (without  classification),  50  cts.; 
1117  lin.  ft.  12-in.  cor.  Iron  pipe,  45  cts.; 
114  lin.  ft.  18-in.,  55  cts.;  557  lin.  ft.  24-in.. 
60  cts.;  347  lin.  ft.  30-in.,  70  cts.;  80  lin. 
ft.  36-in..  75  cts.;  580  cu.  yd.  cement  con- 
crete. Class  B  (culverts  and  monuments). 
$8.25;  9740  cu.  yd.  cement  concrete.  Class 
B  (pavt.).  $2.90;  6740  lin.  ft.  guard  rail. 
45  cts.;  168  monuments,  haul  and  set,  ea. 
$1:  total  $67,809.  Next  3  lowest  bids. 
Pacific  Coast  Constr.  Co.,  Fresno,  $69,386; 
C.  H.  &  A.  W.  Gorrill,  San  Francisco, 
$70,864;  Bent  Bros.,  Los  Angeles,  $72,495; 
Engineer's  estimate,  $'71,709. 

Marin  County,  Div.  4,  Route  1,  Section 
A — Lowest  bidder,  R.  B.  Markle,  Jr,,  San 
Francisco,  as  follows:  44,900  cu.  yd.  excav. 
(without  classification),  42  cts.;  350  lin.  ft. 
12-in.  cor.  iron  pipe,  50  cts.;  30  lin.  ft.  15- 
In.,  60  cts.:  72  lin.  ft.  18-in.,  70  cts.;  22u 
cu.  yd.  cement  concrete.  Class  B  (culverts 
and  monuments),  $9;  36  monuments,  haul 
and  set,  ea.  $1.50;  total  $21,255.  Next  3 
lowest  bids:  J.  H.  Falconer,  Pinole,  $23,- 
499;  P.  H.  Hoare,  Oakland.  $24,476;  Palmer 
&  McBryde,  San  Francisco,  $25,489;  Engi- 
neer's estimate,  $28,280. 

♦  Los  Angeles,  Cal. — Contracts  for  pav- 
ing awarded  as  follows:  120,680  sq.  ft.  on 
Allesandro  Street  with  asphalt  to  Cali- 
fornia-Arizona Constr.  Co..  1700  E.  Wash- 
ington Street,  at  $22,784;  for  13,600  sq.  ft. 
on  Fifth  Street  with  Warrenite,  and 
12.470  sq.  ft.  with  vitr.  brick  to  H.  C. 
Withers,  Builders  Exchange,  at  $12,343; 
for  78,157  sq,  ft.  cultivate,  tamp  and  oil, 
28,048  sq.  ft.  walk  on  Lemoyne  Street  to 
F.  W.  Whittier,  1145  Title  Insurance 
Building,   at  $19,502. 

♦  Los  Angeles,  Cal.— <:ontract  for  109,- 
498  sq.  ft.  asphalt  pavements  on  Adams 
Street,  Grand  Avenue  and  Hoover  Street 
awarded  to  B.  F.  Ford  and  F.  H.  Stout, 
Bradbury  Bldg.,  at  $32,146. 

♦Tucson,  Ariz. — Contract  for  paving 
Sixth  Street  with  bitulithic  awarded  to 
Warren  Bros.,  Co..  Cal'fornia  Bldg.,  Los 
-Angeles,  Cal.,  at  $118,495. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK 

Farrell,  Pa. — J.  F.  Thomas,  Boro.  Engr., 
writes  it  is  proposed  to  construct  a  24-ton 
capacity  incinerating  plant  this  summer; 
cost  $8,000. 


HYDRAULIC  CONSTRUC- 
TION   AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK 

River  Improvement — Jamestown,  N,  Y. — 
F.  P.  Williams  of  Rochester,  Division 
Engr.,  State  Dept.  Pub.  Wks.,  is  prepar- 
ing plans  for  improvement  of  Chadokoin 
River.  .Appropriation  $100,000.  Contract 
to  be  let  by  State  Dept.  Pub.  Wks. 
(Frank  M.  Williams,  State  Engr.). 

Drainage  Bonds — Anderson,  S.  C. — 
$19,500  drainage  bonds  will  be  sold  Aug. 
21  by  Drainage  Comrs.  of  Rocky  River 
Drainage  Dist.,  No.  1,  at  ofHce  of  Bon- 
ham,  Watkins  &  Allen,  Attorneys, 
Bleckley    Building,    Anderson. 

Canal — Gcala,  Fla. — Bd.  of  Trade  re- 
ported interested  in  construction  of  a 
canal  from  Silver  Springs  to  Ocala. 

Drainage  —  Tampa,  Fla. — Hiram  Mc- 
Elroy  of  Tampa  is  engineer  for  the  pro- 
posed drainage  work  contemplated  in  the 
county,  which  the  Bd.  of  Trade  (B.  L. 
Hamner,  Secy.)  is  promoting  and  aiding 
in  formation  of  drainage  districts.  There 
is  one  district  of  about  30.000  acres  north 
of  Plant  City,  another  district  north  of 
Scffner,  with  about  same  number  of  acres; 
another  north  of  Thonotosassa,  about 
same  size,  and  there  is  one  contemplated 
consisting  of  360,000  acres  in  Sumter, 
Lake,  Hernando  and  Pasco  Counties. 
The  first  three  districts  are  in  the  forma- 
tive stage  and  at  this  time  it  cannot  be 
stated  when  construction  work  will  be 
commenced;  65,000  acres  of  the  last- 
named  district  have  been  surveyed,  but 
not  yet  ready  for  construction. 

Drainage — Mount  Ayr,  Iowa. — P.  S.  Hol- 
brook,  Co.  Engr.,  making  preliminary  sur- 
vey of  Grand  River  with  a  view  of  estab- 
lishing a  drainage  district. 


Ditch — Red  Oak,  Iowa. — Theo.  S.  De- 
Lay,  Creston,  milking  preliminary  surveys 
along  West  Nodawya  River  for  drainage 
ditch. 

Drainage — Fremont,  Neb. — County  has 
received  two  petitions  for  drainage 
ditches,  one  In  Maple  Township,  about 
three  miles  long,  and  one  eleven  miles 
long  In  Union  and  Cotterell  Townships. 
W.  M.  Sanders,  Co.  Surveyor,  has  made 
a  survey  of  first  named  ditch  and  will  file 
report  in  August.  County  Board  granted 
last  petition,  but  engineer  has  not  yet 
made  survey  of  same. 

Levee— Ft.  Worth,  Tex.— City  Engineer 
reported  preparing  plans  for  levee  around 
city  pumping  plant,  to  cost  about  $16,000. 

Drainage — Montesano,  Wash. — Julius  K. 
I'amrenk  reported  to  have  petitioned 
Count.v  Comrs.  for  permission  to  form  a 
drainage  district  to  reclaim  1686  acres  of 
land  south  of  South  Bay. 

Ditch — North  Yakima.  Wash.— Property 
owners  in  Modern  Addition,  working  In 
conjunction  with  Yakima  County  Comrs., 
have  taken  steps  to  secure  election  to 
vote  $50,000  bond  issue  to  be  used  in  con- 
structing two  branches  to  present  West 
Side  drain  ditch.  O.  E.  Brashears, 
County  Engr. 

Irrigation — Salem,  Ore. — Public  Utilities 
Comn.  reported  to  have  issued  permit  to 
Rogue  River  Public  Service  Cor.  for  irri- 
gation of  12.640  acres  in  vicinity  of  Grants 
Pass,  water  to  be  diverted  from  Rogue 
River  by  means  of  20-ft.  dam.  Estimated 
cost  $135,000. 

Pier — San  Francisco,  Cal. — Bd.  State 
Harbor  Comr.  (Jerome  Newman,  Ch. 
Engr.).  about  to  let  contract  for  con- 
structing Pier  22,  foot  of  Harrison  Street. 

Retaining  Wall— Montreal,  (Jue.— City 
Council  has  voted  $360,000  for  the  con- 
struction of  a  retaining  wall  on  north 
side  of  the  enlarged  aqueduct. 


BIDS     DESIRED. 

Dredging— New  York,  N.  Y.— Bids  de- 
sired on  100,000  cu.  yd.  dredging,  suction 
or  dipper,  as  advertised  in  Engineering 
Recoid.  Address  Box  1512,  Engineering 
Record,  239  W.  Thirty-ninth  Street,  New 
York. 

Lock  Gates,  etc.— Pittsburgh,  Pa.— Until 

Aug.  30  at  U.  S.  Engr.  Ofllce.  Pittsburgh, 
for  furnishing  and  erecting  steel  lock 
gates  and  furnishing  valves  and  lock 
operating  machinery  at  Lock  6,  Monon- 
gahela  River. 

Bulkhead  —  Charleston,  S.  C.  —  Until 
Aug.  10,  by  Lighthouse  Inspector, 
Charleston,  for  furnishing  material  and 
constructing  timber  bulkhead  at  site  of 
new  Charleston  Lighthouse  Depot,  Ash- 
ley  River. 

Levee — (jreenvlile.  Miss. — Later  ofBcial 
reports  state  bids  desired  until  Aug.  17 
bv  Bd.  Mississippi  Levee  Comrs..  Green- 
ville (W.  L.  Thompson.  Ch.  Engr.),  for 
levee  work  includes  Upper  Vermillion 
Spur  Enlargement,  24,000  cu.  yd.;  Black 
Bayou  Spur  Enlargement,  7000  cu.  yd.; 
Upper  Avon  Banquette  Enlargement, 
23.()00  cu.  yd.:  Lower  Avon  Banquette  En- 
largement. 20.000  cu.  yd.:  Moon  Lake  En- 
largement, 200.000  cu.  yd.  and  Mayers- 
ville  to  Baleshed  Enlargement,  262,000 
cu.  yd. 

Drainage  Pump — Louisville,  Ky. — Until 
.\ug.  11  by  Bd.  Park  Comrs.  (Harry  S. 
Smith,  Bus.  Dir.).  for  an  automatic  cen- 
trifugal pump  with  motor,  to  be  used  in 
connection  with  drainage  of  underpass  on 
Eastern  Parkway.  Stonestrcet  &  Ford, 
Park  Engrs.,  Louisville  Trust  Building. 

Channel  for  Creek — East  St.  Louis,  III. — 
Reported  desired  until  Aug.  16,  East  Side 
Levee  and  Sanitary  Dist.  (G.  T.  Tarlton, 
Pres.),  for  constructing  a  channel  for 
Cahokia  Creek,  about  12,900  ft.  long  in 
CoUinsville  Township,  115,000  cu.  yds. 
excav.,    20    acres    of   clearing. 

Lake  Shore  Protection — Evanston,  III. — 
Until  Aug.  16  by  John  H.  Moore,  Comr. 
Pub.  Wks.,  for  lake  shore  protection 
work,  including  construction  of  18  wooden 
piers  of  crib  pattern,  with  alternative  bids 
for  constructing  18  piers  of  Coignet-Ravler 
reinforced  concrete  wing  piling,  advertised 
in  Engineering  Record. 

Ditch — Redwood  Falls,  Minn. — Until 
Aug.  12  by  L.  P.  Larson,  Co.  Aud.,  for 
constructing  County  Ditch  No.  20  and 
furnish  about  105,000  ft.  of  tile  from  4 
to  28  in.     Estimated  total  cost,  $32,438. 

Drainage  Work,  Corlnne,  Utah. — Until 
-Aug.  21  by  Board  of  Super\'isors,  for 
drainage  work  approximately  8  miles 
open  ditch,  20  miles  of  mains,  from  12  to 
20-in.  diameter  and  220  miles  of  lateral 
pipes  ranging  from  4  to  8-in.  advertised 
in  Engineering  Record.  W.  M.  Bostaph, 
Engr..  204  Kearns  Building,  Salt  Lake 
City;  C.  G.  Adney,  Secy.  Drainage  Dist., 
Corinne. 

Piers— Honolulu,.  T.  H.— Until  Sept.  22 
by  Charles  R.  Forbes,  Chmn.  Bd.  Harbor 
Comrs.,  Honolulu,  for  constructing  rein- 
forced concrete  piers  No.  8,  9  and  10  at 
foot  of  Fort  Street.  Honolulu,  advertised 
in  Engineering  Record. 

Filling  In  of  Pond — Toronto,  Ont. — 
Until  Aug.  17.  by  T.  L.  Church  (Mayor), 
Chmn.  Bd.  Control,  for  filling  In  of 
Catfish  Pond  and  construction  of  sewer 
in   connection   therewith. 
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MIICC*    AND    LSTTINO*. 
\  at  eomtrmet. 

k— FbUowtns  arc 

Juljr  SI  by  lUriior 

(WlUUm    F. 


_ '.),  for  dradslns  chan- 
m*  (Brtea  Mtmi  mt  cu.  yd.) : 
-—.,,.   HaAor.  (TM*  co.   yd.:   J.    H. 
Otnlafc.   10  Trcmoat  Stnac   Boaton.   14.t 
eta.:    Bay    SUt*    Dcvdclac    Oa,    Boaton. 

BaniMabi*.  «•,•••  cu.  rd.:  J.  H.  Ger- 
rWi.  U  Tranoot  SttaM.  Boatoo.  K.1  cU.; 
J.  P.  <riUardl«fi.  CkaHcMowii,  IS  eta. 
Kobarnaaint  Harbor.  uMt  aq.  yd.: 
■ra  Drvdclna  Co..  But  Beaton,  1>.46 
J.  H.  Oarmh.  !•  Tremont  Street. 
n.l  eta. 


'AChannel  Work— WInclMatar,  Maaa.— 
roBevlBB  ara  bida  openad  July  Z*  by 
SCMrepoataB  Park  Coan..  Boaton  (John 
B.  BaMlB.  Bnsr.),  for  axoaTatlnc  channal 
«r  Aborlona  Hirer  from  Boaton  *  Maine 
R.  R  Bridae  to  WatartMd  SIraat.  llyatic 
VaOar  Pariiway.  Wlocbaater.  about  1S.000 
«■.  yoa.:  <a)  prica  KlVea  par  on.  yd.;  (b> 
tatali:  Lawlar  Broa..  Charleatown.  <a) 
ttJI:  (b)  9n,tf:  John  P.  Cayanach  Co.. 
t>wMiMlirria>  tl-Tt:  (b)  tK.aS:  Bay 
•lata  rna<l|lBi  Ca.  Ltd.,  Boaton.  (a) 
«LJ*:  (b>  MmU:  Baatam  Dredcln*  Co.. 
■ast  BoatoB.  (a)  *1H  eta.:  (bt  tU.7!S: 
Win.  R.  Farrell.  Somarrille,  (a>  il  eta.: 
(b)  *U.<S«:  Coleman  Broa..  Chelaea.  M 
eta:    (b)    tU.S<M    (awarded   eontract). 

APIor— Auguata,  Oa.— Contraet  reimrted 
«wwdad  July  ti  by  City  Council  for  fur- 
'  '  '   g  material  and  constnicltnc  a  rein- 
concrete  pier  and  ateel  warehouae 


to  Oaorala  Contr.  Ca,  Ausuata.  at  UT.fU. 
Oikar  bMa:  Carolina  Ctenatr.  Co..  Colum- 
Ma.  8.  C.at.nt:  A.  J.  Twina  *  Son. 
Aumiata.  tST.MM:  Lawrence  (Jonatr.  Co., 
AuKuata.  tS<.«4:  Snare  *  Trieat  Co., 
.V>w  York.  )4S.M«.  Nlabet  Winsneld, 
City  E^nsr. 

-A-Stona  for  Jcttlaa — New  Orleana,  La. — 
Contract  to  fumiah  and  place  on  ]etty 
at  Soutbweat  Paaa.  MlaataalppI  River, 
about  12.<M  tana  of  atone  awarded  to  A. 
P.  Atasaiider.  New  Orleana,  La-,  at 
$41.«M   (bida  opened  July  21). 

Braakwatar  —  Connaaut.  OI«io, — Lowest 
bid  opanad  July  M  by  U.  8.  Engineer. 
Clavanad.  for  conatructlns  pierhead  and 
mbMa  mound  breakwater  at  Conneaut 
Harbor,  aubmilted  by  Coaat  *  Lakea 
Contr.  Cor..  I'nion  BulldInK,  (Cleveland,  aa 
fbOowa:  T>.0(M  tons  atone.  K  eta.,  and 
MM  tono  atone.  tl.tO;  pierhead  complete, 
•taal  cyUndar  type,  tllMO:  total  fM.OOT. 
Tolala  of  other  Uda:  Greillnc  Bros.  C^o.. 
Green  Bay.  Wis.,  tIIS,0»:  Edw.  Glllen 
Dock  Drcdce  *  Conatr.  Co..  Racine.  Wis  , 
(lt«.<M:  Grant  LtUMa  Dredse  A  Dock  Co.. 
to*    .  WUUamaon      Buikllns,      CleveUnd. 

AOtteh  —  Maratiall.  Minn.  —  Contract* 
awarded  July  2<  by  Co.  Comra.  for  con- 
•tructhx  ditchea  aa  foilowa:  Ditch  IS,  to 
Hector  Coolaaer,  Manrtiall,  tt,OU:  Ditch 
1«  and  IXich  IS  (tOe  work),  to  Anderaon 
A  Arthur.  Tracy,  at  tU.MO  and  tlS.OIT 
reapactiyety:  Ditch  IX  (open  work),  to 
AJaz  Drcdce  Co..  Gleneoe.  at  t«.tM.  E.  8. 
Shcpard.  And. 

*Oneh  —  Wlndom,  Minn.  —  Contraeta 
awarded  July  M  by  Co.  Comra.  (8.  A. 
Btvarn.  Co.  Aud.).  for  eonatructins 
4ltchaa  aa  toUowa:  No.  >  to  L.  P.  Azelaen. 
dear  Lake,  Iowa.  $110,000:  No.  11  to 
John  Padaraan,  Clear  Lake.  Iowa,  tl.417; 
No  14  to  Mlebala  *  SandUn  BIncham 
Lake,  at  tt,14t.  and  Hadlay  *  Flaherty. 
Fort  Dodcc.  Iowa.  tll.t41. 

ALevaa  Enlargamant  —  McOhaa,  Ark.  — 
Contract  awarded  by  Comra.  Red  Ford 
Vtrrf  Dlat.  for  S4S.0O0  cu.  yd.  levee  en- 
larseniant,  to  Dennlaon  *  Rodicera  Broa., 
Mltplila.  Tenn.,  at  ll.n  eta.  per  eu.  yd. 

jHapaMiig  Wharvca— Portland.  Ore.- 
Oontract  for  cnlarKins  and  repairinc  re- 
ealTtaw  whanraa  and  tramwaya  and  ex- 
tandlnc  iatUaa  at  mouth  of  Siualaw  Rhrer, 
OncoB  (bida  opened  July  12  by  U.  R. 
■■paaar  at  Portland),  awarded  to  Miami 
naaiil  Co.  Portland,  at  tlTO.STl.  Unit 
prieea  In  Enclnaerlnit  Record  of  July  24. 


Franclaco.  Cal.— Contract  re- 
portad  awarded  Julr  22  by  Bd.  HUte  Har- 
bor Comra.  to  Tibbllta-Pacine  Co.,  for 
rapnlrtnc  Pier  S2:  coat  about  tM.OOO. 


ELECTRIC  R.4ILWAYS 


RROPOftCO     WORK 

Matrnwn.  Maaa.— Work  about  to  becin 
br  Bay  Slate  Street  Br.  Co.  for  cxlend- 
tag  doable  tmcka  of  Bay  SUta  Street 
Sy.  Co.,   Boaton. 

Hartford.  C«mi^-Pnb»c  CtlUtlaa  Comn. 
oC  Connecticut  approved  appHcatlon  of 
Connecticut  Co.  for  permlaaion  to  lay 
tmcka  on  Myrtle.  Orove.  Broad.  Waah- 
lastan  Stracta.  and  Farminaton  and  Com- 
imaiweaHli  Avennea,   di«tance  of  7200  ft. 


New  Yarfc.  N.  Y^ 
for  First  District 
rapid  tranait  route. 
•L  provldtnc  for 
twmel  under  Eaat 
Mreat.  Manhattan. 
flaia,  BocouKh  of 
with   new 


-Public  Berrlea  Comn. 
haa  laid  otit  a  new 
to  be  known  a*  Route 
eonatructlon  of  new 
River  from  Hlxtl^th 
to  Qtieer>«>>oro  Brldare 
Qnaana,  wber>  it  will 
rapid   tranait    Mni-^    in 


that  borough  running  to  Astoria  on  tha 
north  and  to  Corona  on  the  northeast. 
Thia  aeUon  was  taken  in  pursuance  of 
reaolutlona  adopted  by  Bd.  of  Estimate 
and  Apportionment  asking  that  tunnel 
route  be  substituted  for  original  route 
over  Queenaboro  Bridge.  New  route  la 
for  operation  by  the  New  lork  Municipal 
Railway  OJrp.  In  connection  with  Broad- 
way aubway  In  Manhattan  and  the  new 
tinea  In  Queena,  over  which  comi»ny 
will  have  trackage  righU.  In  December. 
1»14,  the  Degnon  Contracting  Co.  proposed 
change  from  bridge  to  the  tunnel,  and  in 
ita  proposition  to  Bd.  of  Estimate  stated 
that  it  would  Bubmit  a  bid  for  construc- 
tion of  the  tunnel  not  to  exceed  $4,500,000. 

Landing,  N.  J.— Morris  County  Traction 
Co.  plans  to  construct  an  electric  railway 
from  I.anding  to  Lake  Hopatcong  and 
through  Fort  Morris  to  Netcong.  H.  O. 
Peckham,   Ch.   Engr.,  Morristown. 

Salam,  N.  J. — Plans  being  considered 
to  construct  an  electric  railway  from 
Salem  to  Pennsgrove.  Among  those  In- 
terested Arthur  B.  Smith,  Harry  Q.  Hart. 

Brooksville,  Fla. — Work  about  to  begin 
on  construction  of  electric  railway  from 
Brookville  to  St.  Petersburg  via  Clear- 
water. James  Murphy  said  to  be  Inter- 
ested 

Clearwater,  Fia.— Franchise  for  con- 
structing an  electric  railway  in  Clear- 
water and  vicinity  awarded  to  E.  W. 
Parker.  Tampa. 

Annitton,  Ala.— Annlston  Power  Co. 
considering  constructing  electric  railway 
between  Annlston  and  Blue  Mountain 
City. 

Annlston,  Ala.— Plans  being  made  by 
Annlston  Electric  &  Gas  Co.  to  extend 
lines  from   Annlston  to  Blue  Mountain. 

Cincinnati.  Ohio.— Cincinnati.  Law- 
renceburg  A  Aurora  Enectrlc  Street  Ry. 
Co.  plans  to  construct  an  electric  railway 
from  Anderson's  Ferry  to  business  sec- 
lion  of  Cincinnati. 

Minneapolis.  Minn. — Electric  Short  Line 
Rv.  Co.  contemplates  extending  lines,  In 
all,  about  45  miles. 

Corpus  ChrlstI,  Tex. — Corpus  Chrtsti 
Traction  Co.  incori>orated  to  construct  an 
Interurban  railway  In  and  out  of  Corpus 
Christl.  north,  west  and  south.  Capital, 
$100,000.  Among  Incorporators:  J.  S. 
Caswell.  San  Diego:  W.  E.  Pope,  Corpus 
Chrlsti;    and    others. 

Fallon,  Nev.— Work  about  to  begin  on 
constructing  Fallon  Electric  Ry.  between 
Fallon   and    Sand   Springs. 

Lewiston,  Idaho. — Lewlston-Clarkston 
Transit  Co.  plans  to  extend  Its  lines  In 
Lewiston  about  1  mile  and  in  Clarkston 
about  1  mile. 


PRICES     AND     LETTINGS, 
Itlndicatea  award  of  contract. 

Long  Island  CItv,  N,  V. — Following  are 
unofficial  totals  of  bids  opened  by  Public 
8er\-lcc  Comn..  164  Nassau  Street,  New 
York.  Aug.  3,  for  station  flnlsh  on  Route 
No.  SO,  the  Queensboro  Subway  exten- 
sion, and  on  Sections  Nos.  1  and  3  of 
routes  Nos.  36  and  37,  the  Corona  elevated 
railroad  in  Queena:  Snare  &  Triest  Ck>., 
233  B-way,  New  York.  $611,563:  Marble 
Arch  Co..  216th  Street  and  B'way,  New 
Yorii.    $750,000. 

Bids  opened  Aug.  4  for  station  finish 
on  Section  No.  2  of  Routes  Nos.  36  and  37, 
tha  Astoria  elevated  railroad  In  Queens: 
Charles  Meada,  SS  Park  Row,  New  York, 
$272,000:  Snare  &  Trieat  Co.,  New  York, 
$274,2M:  Simon  Russeck,  Inc.,  261  Broad- 
way.  New  York,  $285,270. 

ItNvM  York,  N,  Y. — Contracts  awarded 
by  Bd.  Pub.  Service  for  track  materials, 
to  be  used  on  about  230  miles  of  single 
track  of  Dual  System,  covering  all  lines 
not  already  provided  for:  track  rail  splice 
bars  to  The  Rail  Joint  Co.,  185  Madison 
Av»nue.  $1»7.10«:  nut  locks  to  Robert  F. 
Horsey.  30  W.  129th  Street.  $735:  antl- 
creepera,  to  The  Creepcheck  Co.,  81  Ful- 
ton 8treet,  $36,176. 

Ck>ntracta  awarded  by  Pub.  Service 
Comn.  for  Flrat  Dlat.  for  Section  1.  Route 
40.  part  of  Culver  rapid  transit  railroad 
to  Post  II  McCord,  101  Park  Avenue,  at 
t87'.»S>  (bida  opened  July  20).  Unit 
prieea  in  Engineering  Record  of  July  31. 

New  York,  N.  Y. — Following  are  un- 
offiriai  totals  of  4  lowest  bids  opened 
Aug.  4  by  Public  Service  Comn.  for  con- 
structing Forty-fourth  Street  duct  line 
in  connection  with  the  Queenaboro  Sub- 
way, from  Lexington  Avenue  Subway  at 
Forty-fourth  Street  and  extend  eaaterly 
under  Forty-fourth  Street  to  Flrat 
Avenue,  southerly  under  Flrat  Avenue  to 
Forty-aacond  Street,  and  eaaterly  under 
Forty-aacond  Street  to  a  connection  with 
ahaft  of  Queenaboro  Subway  between 
Flrat  Avenue  and  the  East  River:  E.  C. 
Moore.  154  Nasaau  Street.  .N'ew  York. 
$3S  OOO:  Knight  *  DeMlco.  Inc..  4441  Park 
Avenue,  .New  York,  $38,887;  Beaver  Bng. 
and  Contr.  Co..  SI  CHiambers  Street,  New 
York,  $?,8.»18;  Hanover  Contr.  Co.,  271  W. 
125th  Street.  New  York,  $3>.00O. 

■  ♦PottavMla,  Pa. — Contract  for  grading 
and  laying  track  on  Schuylkill  Electric 
By.  over  Broad  iloiintain  awarded  to 
Trexler  Contr.  Co.,   Reading. 


0.50 

0.40 

0.50 

0.70 

0.90 

1.00 

1.00 

1.25 

Itttvm  York,  N.  Y.— Following  are  4  lowest  bids  opened  .July  27  by  Ud.  Public 
Service  for  First  District,  15-1  Nassau  Street,  for  Section  3,  Route  12,  Eastern  Park- 
way subway,  Brooklyn:  (a)  Rodgers  &  Hagerty,  Inc.,  152d  Street  and  Harlem  River, 
New  York,  $2,170,652  (awarded  contract);  (b)  Charles  Cooper,  1251  Bedford  Ave., 
Brooklyn,  $2,192,302:  (c)  T.  A.  Gillespie  Co.,  50  Clmrch  Street,  New  York,  $2,201,674; 
(d)  Dock  Contractor  Co.,  Hoboken,  N.  J.,  $2,271,168. 

Item                                                                                                '(a)  (b)  (c)  (d) 
1        471,800  cu.  yd.  earth  excavation  above  mean  high 

water    $1-40  $1.63  $1.50  $1.73 

2A         9,100  cu.  yd.   earth  excavation  above  and  below 

mean  high  water,  sewers 1.75  1.63  1.50  2.00 

4GG         146  trees,     maintaining,     protecting    and    pre- 
serving,   per   tree, 25.00  10.00  10.00  70.00 

4HH          21  trees,   replacing,   per  tree 100.00  10.00  50.00  100.00 

6  77,500  cu.  yd.   concrete  masonry 7.00  6.50  7.00  6.50 

6A         3,450  cu.  yd.    concrete    masonry    for    reinforced 

concrete  on  elevated  railroad 8.00  6.50  12.00  12.50 

6B         2,530-'Sq.  yd.    tooling    concrete    surface    of    rein- 
forced concrete  on  elevated  railroad 0.60  0.90  0.50  1.00 

7  4,600  cu.  yd.    protective    concrete    masonry    out- 

side of  water  pressure 7.00  6.50  7.00  6.!;0 

S                 20  cu.  yd.    rubble   stone 3.00  6.60  8.00  7.00 

8A              20  cu.  yd.    dry    rubble 3.00  6.50  3.50  7.00 

9                 35  cu.  yd.    brick   masonry 15.00  12.00  12.00  15.09 

9A                3  cu.  yd.    vitrified   brick   masonry 30.00  20.00  25.00  35.00 

10  50  cu.  yd.    hollow    terra    cotta    brick    or    tile 

masonry     15.00  15.00  12.00  20.00 

11  1,000  bbl,  grout  of  Portland  cement,  per  bbl 1.00  2.50  2.70  1.00 

12  1,000  iin.    ft.    timber  piles 0.01  0.01  0.40  0.20 

13  2  M   ft.    timber   foundations 20.00  0.01  45.00  40.00 

14  20  cu.  yd.  broken  stone  or  gravel 2.00  2.00  2.20  1. 00 

15  7,000  sq.  yd.   (a)    waterproofing,    1   ply 0.35  0.50 

100  sq.  yd.   (b)   waterproofing,    2   ply 0.60  0.75 

33,000  sq.  yd.   (c)    waterproofing,    3   ply 0.75  1.00 

100  sq.  yd.   (d)    waterproofing,    4   ply 1.25  1.20 

100  sq.  yd.  (e)    waterproofing,    5   ply 1.50  1.40  1.20  1.75 

200  sq.  yd.   (f)    waterproofing,    6   ply 2.00  1.60  1.50  2.00 

100  sq.  yd.   (i)   waterproofing,    dry    ply 0.35  0.45  0.30  0.20 

16  840  cu.  yd.   brick  laid  in  asphalt  mastic 20.00  20.00  18.00  23.00 

17  50  lln.  ft.   (a)    12-ln.   vitrified  drain   pipe 0.75  0.70  0.80  1.50 

50  Iin.  ft.   (b)   10-ln.   vitrified  drain  pipe 0.65  0.60  0.60  1.30 

50  Iin.  U.   (e)     8-in.   vitrified  drain   pipe 0.50  0.50  0.40  1.20 

50  lln.  ft.   (d)      6-ln.   vitrified  drain   pipe 0.45  0.40  0.30  1.10 

380  iin.  ft.   (e)     4-in.   vitrified  drain  pipe 0.40  0.30  0,20  1.50 

50  lln.  ft.   (g)     6-in.  cast-Iron  drain  pipe 1.00  1.00  0.80  1.50 

60  Iin.  ft.   (h)     4-in.  cast-iron  drain  pipe 0.50  0.60  0.60  1.00 

50  lln.  ft.    (1)    10-in.  cast-iron  drain  pipe 1.75  1.50  1.60  2.00 

17A              50  Iin.  ft.   (a)     3-!n.    cast-iron    pipes    and    fit- 
tings   (extra   heavy) 1.00  1.00  0.60  0.85 

1,950  Iin.  ft.   (b)     4-in.    cast-iron    pipes    and    fit- 
tings   (extra   heavy) 1.25  1.25  0.72  1.25 

150  lln.  ft.  (c)     6-in.    cast-iron    pipes    .and    fit- 
tings   (extra   heavy) 1.50  1.50  1.10  1.35 

150  lln.  ft.   (d)     8-in.    cast-iron    pipes   and    fit- 
tings   (extra   heavy) 2.50  2.00  1.40  2.00 

18  354,600  duct    ft.    tunnel   ducts 0.10  0.09  0.11  0.115 

ISA       92,200  duct  ft.   railroad   ducts 0.14  0.12  0.30  0.15 

19  5.550  tons   riveted    steel 55.00  48.00  54.00  55.90 

20  6,100  tons  steel  beams  and   shapes 55.00  48.00  51.00  49.15 

21  950  tons,   steel  rods  and  bars .55.00  48.00  40.00  44.00 

25  40  tons   miscellaneous   iron   castings 60.00  70.00  56.00  30.00 

25C                 1  ton    miscellaneous   Iron    furnishings 100.00  70.00  61.00  100.00 

26  200  11).  special  wire  forms 0.10  0.12  0.12  0.20 

27B       14,200  lln.  ft.    1%-in.    seasoned    oak    or    ash    hand 

rail    0.30  0.30  0.40  0.22 

27C            310  Iin.  ft.  H4-in.  galv.   iron  pipe  railings 0.30  0.70  0,40  0.50 

28  8.300  sq.  ft.    steel    gratings    for    ventilation.    In- 

cluding  fra:nes 1.50  1.30  1.30  1.40 

29  890  sq.  ft.    vault   lights 1.00  1.30  1.30  1.80 

30  40  sq.  yd.   (a)  sidewalk  restored,  Incl.  curbs..     1.50  1.00  1.00  1.00 
50  sq.  yd.   (d)  roadway  restored   (macadam)...     1.00  1.00  0.60  1.00 

1,955  sq.  yd.  (e)   roadwav  restored   (asphalt) 2.50  2.50  2.00  1.50 

6,660  sq.  yd.   (f)  roadwav  restored   (granite  blk.)     0.75  2.00  0.25  0.60 

180  sq.  yd.  (fT)  roadway  restored  (belgian  blk.)     0.75  0.80  0.25  1.00 

540  sq.  yd.   (k)  roadwav  restored  (asphalt  blk.)     2.50  2.50  3.00  2.00 

100  Iin.  ft.   (i)  new  bluestone  curb 1.00  1.00  1.00  1.00 

100  lln.  ft.   (k)    new    8-ln.    granite 1.50  1.50  2.00  1.00 

50  sq.  yd.   (m)  roadway  restored  (brick  pavt.)     3.00  2.00  2.00  1.80 
25,000  sq.  yd.   (n)     roadway     restored     (macadam 

and    asphalt    bound) 1.50  1.50  0.75  0.50 

31  1,690  sq.  yd.   park  surface  restored 0.50  1.20  0..50  1.00 

32  4,600  Iin.  ft.   (a)     ^Ji-in.  w.-i.  electric  conduits.. .     0.15  0.20  0.16  0.18 

625  lln.  ft.   (b)  H4-in.  w.-l.  electric  conduits...     0.25  0.40  0.31  0.32 

675  iin.  ft.   (c)       2-ln.  w.-l.  electric  conduits.. .     0.3C  0.60  0.38  0.40 

6,075  lln.  ft.   (d)       1-in.  w.-l.  electric  conduits. . .     0.20  0.30  0.23  0.24 

33  700  cast-iron  outlet  boxes,   each 1.00  1.50  0.70  0.50 

33A              12  cast-iron   pull   lioxes,   each 1.50  1.50  0.70  3.50 

34  160  lln.  ft.   (a)     6-ln.     c.-l.     pipes    and     fittings 

(extra   heavy)    In   station 1.50  2.00  0.90  3.00 

125  lln.  ft.   (b)    3-ln.     c.-l.     pipes    and    fittings 

(extra  heavy)  in  station 1.00  1.00  0,40  2.75 

37                100  lln.  ft.  12-ln.  vitrified  sewer  pipe 2,40  3.00  1.20  3.70 

39                100  Iin.  ft.  18-ln.  vitrified  sewer  pipe 3,25  4,00  2.00  4.00 

41  540  lln.  ft.  24-in,  vitrified  sewer  pipe 5.00  5.00  3.80  4.80 

42  11  tons  c.-i.  straight  sewer  pipe 40.00  40.00  45.00  50.00 

43  5  tons  c.-i.  special  sewer  pipe 75.00  50.00  65.00  70.00 

45  L030  Iin.  ft.  3  ft.  6  in.  x  2  ft.  4  In.   egg-shaped 

sewer,  brick  or  concrete 6.00  7.00  5.50  5.00 

54A            780  lln.  ft.  4  ft.  6  In.   circular  sewer 8.00  10.00  6.50  6.00 

75               400  lln.  ft.   (c)    electric   overhead   trolley 2.00  10.00  6,00  0.50 

79  10ft  lln.  ft.     6-ln.   water  pipe 0.05  1.00  1.10  2.00 

80  650  lln.  ft.     8-in.  water  pipe 0.05  1.30  1.60  2.00 

87                100  lln.  ft.   36-ln.   water  pipe 0.05  3.50  5.00  7.00 

88A              10  serv.  conn,  for  water   pipes  (all   sizes)  each.     0.05  20.00  20.00  10.00 

90  100  lln.  ft.     4-ln.  gas  pipe 0.05  0.60  0.75  0.90 

91  700  iin.  ft.     6-in.  gas  pipe 0.05  0.75  1.00  1.00 

92  150  lln.  ft.     8-ln.  gas  pipe 0.05  1.00  1.25  1.15 

94             2,840  Iin.  ft.  12-ln.  gas  pipe 0.05  1.50  1.50  0.75 

»8               100  lln.  ft.  30-in.  gas  pipe 0.05  3.00  3.00  -4.00 

99A  450  lln.  ft.  (a)       6-ln.     w.-l.     by-passing     pipe 

upon  or  below  street  surface 0.05  3.00  2.00  1.00 

2,436  lln.  ft.   (d)     12-in.     w.-l.     by-passing    pipe 

upon  or  below  street  surface 0.05  5.00  3.15  1.50 

99B  300  lln.  ft.   (a)    12-ln.   w.-l.   by-passing  pipe  on 

trestle    0.05  5.00  4.00  1.50 

160  Iin.  ft.  (d)  24-In.  w.-I.  by-passing  pipe  on 

trestle    0.05  12.00  6.00  3.00 

390  Iin.  ft.   (f)     6-ln.   w.-i.   by-passing  pipe  on 

trestle   0,05  3,00  2,75  1.00 

600  lln.  ft,  (h)    trestle    to    support    by-passing 

pipes    0.05  4.00  3,00  1.50 

f'»D             10  service  conn,  for  gas  pipes  (all  sizes)  each     0.05  20.00  15,00  10.00 

100  10  tons     new     c-.i.     hub     and     spigot     pipe 

(straight)     20.00  50.00  35.00  45.00 

101  10  tons     new     c.-l.     hub     and     spigot     pipe 

(special)     40.00  70,00  70.00  70.00 

127             3.300  duct   ft.   electric  duels  and   conduits 0,05  0.50  0.65  0.90 

127A         1,300  lln,  ft.   (f)  2-ln,  Edison  w.-l.  electric  ducts 

and    conduits 0.05  1.00  0.50  0.60 

200  lln.  ft.  (K)     2'A-in.     Edison     w.-l.     electric 

ducts   and    conduits 0.05  1.00  0,65  0,80 

100  lln.  ft.   (h)  3-ln.  Edison  w.-l,  electric  ducts 

and    conduits 0.05  1.00  0.65  1.00 

I27C              10  serv.  conn,   for  electric  ducts,  each 0.05  20.00  10.00  25.00 

127D            600  duct  ft.  wooden  electric  ducts  and  conduits    0.05  0.50  0.66  0.60 
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Brooklyn,  N.  Y. — Following  are  unit  jirices  ot  tour  lowest  bids  opened  July  28  by 
Bd.  Public  Service  Comn.,  154  Nassau  Street,  New  York,  for  Section  2,  Route  29, 
Nostrand  Avenue  subway,  Brooklyn:  (a)  Dock  Contractor  Co..  Hoboken,  N.  J., 
$1,692,371:    (b)  Donegan  Co.,   5904  Fourteenth  Avenue,  Brooklyn,  $1,849,286;   (c)  T.  A. 

Gillespie   Co.,    New   York,    $1,879,999;    (d)    Newman   &  Carey,    215    Montague    Street, 
Brooklyn,  $1,953,097. 

Item                                                                                           „,  (a)           (b)           (c)          (d) 

1  262,800  cu.    yd.    earth    excav.    above    M.H.W. 

(Ex.   S.  &  D.) $1.73         $1,80         $2.20         $1.90 

2  19,000  cu.    yd.    earth    excav.    below    M.H.W. 

(Ex.   S.  &  D.) 1.73           2.25           2.20           3.60 

2-A  46.200  cu.   yd.    earth  excav.  above  and  below 

M.H.W.,  S.  P.  &  D 1.73           2.00           2.20           1.90 

4-a                  80  If.  ft.  underpin'g  bldgs.  under  7  stories  85.00         20.00         50.00         60.00 

4-E            1,000  If.  ft.  maintain.,  protect,  &  secur.  bldgs.  69.00         20.00         10.00         20.00 

6  53,000  cu.  yd.  concrete  masonry  in  place 6.25           7.00           7.00           7.50 

7  8  100  cu.    vd.    concrete   masonry   outside   ot 

waterproofing    6.25           7.00           7.00           6.50 

8  50  cu,  yd.   rubble  stone  masonry 6.00           6.00           8.00         10.00 

8-A                 BO  cu.  vd.  dry  rubble  masonry 5.50           6.00           3.50         10.00 

9  60  cu.    yd.   brick   masonry 14.00         18.00         14.00         20.00 

9.A                   2  cu.    yd.   vitrified  brick  masonry 20.00         25.00         25.00         50.00 

10  60  cu.  vd.  hollow  terra  cotta  brick  or  tile 

n.a&onry     12.00         15.00         15.00         15.00 

11  1,000  barrel  grout  of  Portland  cement 1.00           2.00           2.70           2.65 

12  1  000  I'"-   ft    timber  piles,  in  place  and  pre- 

pared       0.20       ■   0.60           0.40           0.60 

13  2  il    ft-    timber    foundations   placed    and 

fastened   45.00 

50  cu.  yu.  broken  stone  or  gravel  in  place  1.00 

36,100  sq.  yd.  waterproofing,  one-ply 0.33 

100  sq.   yd.  waterproofing,  two-ply 0.57 

waterproofing,    three-ply 0.80 

waterproofing,    four-pb' 1.04 

waterproofing, five-ply 2.28 

watei-prooflng,  six-ply 2.52 

waterproofing,  dry-ply 0.19 


14 

15-a 

15-b 

15-c 

15-d 

15-e 

IB-f 

15-i 

16 

17-a 

17-b 

17-c 

17-d 

17-e 

17-g 

17-h 

17-1 

17-A-a 

17-A-b 

17-A-c 

17-A-d 

18 
19 
20 
•21 
25-b 
25-c 
:26 
27-B 

28 
29 

30-a 
20-e 
30-t 
30-fC 
30-i 
30-k 
32-a 
32-b 
32-c 
32-d 
33 

33-A 
34-a 

34-b 

37 

38 

39 

40 

40-A 

41 

42 

43 

45 

53 

54-A 

55 

56-A 

€1 

74-B 

74-C 

74-P 

75-c 

7S 
79 
80 
83 
S4 
88-A 

89 
90 
91 
92 
93 
94 
99-A-a 

99-A-b 

99-A-h 

99-B-a 

99-B-f 

99-B-k 

99-B-l 

99.B.J 


28,600  SQ. 

100  sq. 

100  sq. 

100  sq. 

100  sq. 
5,400  cu. 
50  1-n. 
50  In. 
50  lin- 
50  lin. 
60  lin. 
50  lin- 
50  lin- 
50  lin. 


yd. 

yd. 

yd. 
yd. 
yd. 
yd. 

vd. 
ft. 
ft. 


brick  in  asphalt  mastic 19.00 


200 

200 

254,800 

1,650 

4,050 

410 

35 

10 

300 

9,670 


drain  pipe,  12-in.   vitrified 0.70 

drain  pipe,  10  in.  vitrified 0.65 

ft.   drain  pipe,     8  in.  vitrified 0.60 

ft.  drain  pipe,     6  in.  vitrified 0.55 

ft.  drain  pipe,     4  in.  vitrified 0.50 

ft.  drain  pipe,     6  in.  cast  iron 0.85 

ft.  drain  pipe,     4  in.  cast  iron 0.55 

ft.  drain  pipe,  10  in.  cast  iron 1.25 

100    lin-    ft.    3    in.    cast    iron   pipe   and    fit- 
tings,   "extra    heavy" 

100   lin-    ft.    4    in.    cast    iron    pipe   and    fit- 
tings,  "extra  heavy" 

lin.    ft.    6   in.    oast   iron   pipe   and   fit- 
tings,  "extra  heavy" 

lin.    ft.    S   in.   cast   iron   pipe  and   fit- 
tings,  "extra  heavy" 

duct    ft.    tiinnel   ducts 

ton  riveted  steel,  painted  and  erected 

ton  steel  beams  and  shapes 48.00 

ton  steel  rods  and  bars  built  in  concr.     38.00 

tons  miscellaneous  iron  castings 50.00 

ton  miscellaneous  iron  furnishings. . . .  60.00 
pound  special  wire  forms,  in  place....  0.()9 
lin.    ft.    1%    in.    seasoned   oak   or   ash 

liand    rail    

9,080  sq.   ft.   steel  gratings  for  ventilation.. 

525   sq.  ft.  vault  lights,  in  place 

3,290  sq.   yd.    sidewalks  restored 

1,700  s(i.   yd.  asphalt   pavement 

yd.  granite  block 

yd.   Belgian   block 

ft.  new  bluestone  curb 

ft.  new  8  in.  granite  curb 

ft.  %  in,  w.i.  electric  conduits.... 
ft.  IVs  in.  w.i.  electric  conduits.. 
ft.  2  in.  w.i.  electric  conduits.... 
ft.   1  in.  w.i.  electric  conduits.... 

1,000  each  c.i.  outlet  boxes,  in  stations 

6  eacli  c.i.  pull  boxes,  in  stations 

260   lin.    ft.    6   in.    "extra   heavy"    c.i.    pipe 

and  fittings,   in  stations 

200   lin.    ft.    3    in.    "extra   heavy"    c.i.    pipe 

and    fittings,    in   stations 

In.  ft.  sewer  pipe.  12  in.  vitrified 

lin.  ft.  sewer  pipe,  15  in.  vitrified 

sewer  pipe.  18  in 
sewer  pipe,  20  in 
sewer  pipe,  22  in 
sewer  pipe,  24  in 
sewer  pipe 


23.800  sq. 
12,100  sq. 

100  lin. 

100  lin. 
12,000  lin. 

600  lin. 

350  lin. 
3,500  lin 


1,850 

3,570 

1,150 

2,110 

775 

440 

66 

11 

SO 


iin.  ft. 

lin.  ft. 

lin.  ft. 

lin.  ft. 

ton  c.i 


0.75 

1.00 

1.10 

1.60 

0.10 

55.50 


0.22 
1.22 
0.90 
0.90 
1.50 
0.42 
0.42 
1.00 
1.00 
0.14 
0.26 
0.33 
0.19 
0.25 
1.50 

1.00 

0.75 
2.26 
2.56 
3.00 
3.30 
3.70 
4.05 


410 


1.010 


vitrified, 
vitrified, 
vitrified, 
vitrified. 

(straight) 38.00 

ton  c.i.  sewer  pipe   (special) 55.00 

l.'n.   ft.   egg-shaped   brick   or  concrete 

sewer,  3  ft.  6  in.  x  2  ft.  4  in 5.40 

circular-brick     or     concrete 

4   ft.    diameter 5.70 

circular- brick      or     concrete 

4   ft.  6  in.  diameter 7.50 

circular-brick     or     concrete 

4  ft.  9  in.  diameter 

brick   or  concrete  sewer, 
diameter. 


lin.      ft, 
sewer, 
610   lin.      ft. 
sewer, 
2,625  lin.      ft. 
sewer, 
lin.    ft.   circ. 
ft.   3  In 


8.50 

9.30 
970   In.   ft.    circ.    brick   or  concrete  sewer, 

6   ft.   3  in.    diameter 11.00 

2  each   14   in.   special  sluice   gates  with 

spigots    75.00 

2  each    8   in.    special   sluice    gates   with 

spigots    60.00 

2  each    20   in.    special   sluice   gates  with 

spigots    100.00 

T.    ft.    for    support,    etc.,    ot    electric 

(overhead  trolley)   R.   R.,   1  track...  £.28 

lin.   ft.   water  pipe.     4  in 0.50 

ft.  water  pipe,     6  in 0.60 

ft,   water  pipe,     8  in 0.75 

ft.  water  pipe,  16  in 1.00 

ft.  water  pipe,   20  In 1.00 

each     service    connections    for    water 

pipes,   all  sizes    20.00 


13,500 


150 
1,650  lin 

600  lin 

450  lin 
6,200  lin 

100 


in. 


200  lin.   ft.   gas  pipe,     3 
60  'in.    ft.   gas  pipe,     4 
800  lin.   ft.    gas  pipe,     6 
1,150   lin.   ft.   gas  pipe.     8 
900   lin.    ft,    gas   pipe.    10 
50  lin.    ft.   gas  pipe.   12 
8,380   lin.  ft.  6  in.  w.i 
below  street 
4,800   lin.  ft.  8  in.  w.i 
below  street 
350   In.  ft,  4  in,  w.i 
below  street 
120  lin.    ft.    12    in. 

trestle     

120   lin,    ft.    6    in.    w.i. 

trestle     

270  lin,    ft.    18    in.    w.i 

trestle      

200  lin.    ft.    catenary   for  over   16 

passing   pipe    

180  lin.   ft.   catenary  for  16  In. 
by-passing  pipe   


by-pass,  pipe,  upon  or 

.  by-pass.  pipe,  upon  or 

,  by-pass,  pipe,  upon  or 

W.I.    by-pass,    pipe,    on 

by-pass,    pipe,    on 

by-pass,    pipe,   on 

In.    by- 

and  under 


0.40 
0.60 
0.75 
0.80 
1.00 
1.25 

1.20 

1.45 


40.00 
3.00 
0.45 
0.85 
1.00 
1.40 
1.80 
2.10 
0.40 

23.00 
0.80 
0.60 
0.50 
0.40 
0.40 
0.75 
0.50 
1.50 

0.50 

0.75 

1.00 

1.20 
0.11 
54.00 
54.00 
50.00 
70.00 
70.00 
0.30 

0.30 
1.50 
1.50 
1.50 
2.50 
1.00 
1.00 
1.00 
2.00 
0.20 
0.40 
0.50 
0.30 
1,00 
2,00 

2,00 

1.00 
1.25 
1.50 
2,00 
2.25 
2.50 
3,00 
50.00 
75.00 

5.00 

10.00 

14.00 

15.00 

18,00 

20.00 

75.00 

50.00 

100.00 

2.00 
0.30 
0.50 
0.60 
1.20 
1.50 

15.00 
0.30 
0.30 
0.60 
0.80 
1.00 
1.25 

1.25 

2.00 


1.05 

1.00 

5.00 

3.00 

2.75 

2.00 

6.00 

5.00 

5.50 

2.00 

5.50 

2.00 

45.00 
2.20 
0.5C 
0.50 
0.90 
0.98 
1.20 
1.50 
0.30 

20.00 
0.80 
0.60 
0.40 
0.30 
0.20 
0.80 
0.60 
1.60 

0.60 

0.72 

1.10 

1.40 
0.11 
58.00 
55.00 
40.00 
55.00 
60.00 
0.12 

0.40 
1.30 
1.30 
1.00 
1.70 
0.25 
0.25 
1.00 
2.00 
0.16 
0.31 
0.38 
0.23 
0.70 
0.70 

0.90 

0.40 
1.60 
2.00 
2.00 
2.50 
3.00 
3.80 
45.00 
65.00 

5.50 

6.50 

6.50 

7,25 

8.00 

9.50 

90.00 

35.00 

175.00 

1.00 
0.75 
1.10 
1.50 
2.00 
3.00 

20.00 
0.60 
0.75 
1.00 
1.25 
1.50 
1.75 

2.00 

2.75 

1.00 

4.00 

2.75 

6.00 

3.00 

3.00 


60.00 
3.00 
0.40 
0.85 
1.20 
1.60 
1.90 
2.30 
0.25 

30.00 
0.60 
0.50 
0.45 
0.40 
0.30 
1.00 
0.90 
2.20 

0.75 

1.20 

1.60 

2.00 
0.12 
65.00 
55.00 
47.00 
75.00 
76.00 
0.30 

0.30 
1.60 
1.30 
3.00 
2.50 
1.00 
0.40 
1.50 
2.50 
0.19 
0.30 
0.45 
0.25 
1.00 
1.25 

1.60 

0.75 
2.40 

2.75 
3.20 
3.50 
3.75 
4.15 
50.00 
100.00 

5.00 

6.00 

7.50 

8.25 

9.00 

11.00 

75.00 

60.00 

125.00 

2.25 
0.35 
0.35 
0.50 
0.85 
1.20 

12.00 
0.35 
0.35 
0.35 
0.50 
0.60 
0.75 

1.20 

1.50 

1.40 

3.50 

1.70 

5.50 

2.25 

2.25 


99-D 
100 

101 

127 

127-A-a 

127-A-b 

127-A-c 

127-A-d 

127-A-e 

127-A-f 

127-A-g 

127-A-h 

127-C 

127-D 


250 
75 

20 

2,300 

100 
100 
100 
100 
100 
100 
100 
100 
20 
800 


lin.  ft.  service  conneo.  for  gas  pipes..  10.00 
ton  new  c.i.  hub  and  spigot  "straight 

pipe"     45.00 

ton   new  c.i.  hub  and  spigot  "special 

pipe"     70.00 

duct   ft.    electric   ducts   and   conduits, 

in   place   0.60 

lin.  ft.  2'A  In.  w.i.  pipe,  elec,  conduits.  0.80 

lin.  ft.  3  In.  w.i.  pipe,  elec.  conduits...  0.90 

lin.  ft.  3'^  In.  w.i.  pipe,  elec,  conduits.  1.00 

iiii.  ft.  4  in.  W.I.  pipe.  elec.  conduits..  1.10 

lin,  ft.  4^4  In.  w.l.  pipe,  elec.  conduits.  1.20 

lin.  ft.  2  In.  Edison  conduit 0.60 

lin.  ft.  2W  In.  Edison  conduit 0.80 

in.  ft.  3  In.  Edison  conduit 1.00 

each  service  connec.  for  elec.  ducts...  15.00 
luct    ft.    wooden    electric    ducts    and 

conduits , 0.60 


10.00 

20.00 

6.25 

40.00 

35.00 

35.00 

70.00 

70.00 

80.00 

0.50 

0.65 

0.40 

1.00 

0.65 

0.35 

1.00 

0.65 

0.40 

1.00 

0.65 

0.60 

1.00 

0.65 

0.76 

1.00 

0.65 

1.00 

1.00 

0.65 

0.35 

1.00 

0.65 

0.35 

1.00 

0.65 

0.40 

20.00 

10.00 

10.00 

0.70 


0.65 


0.2B 


•*New  York,  N.  Y. — Following  are  unit  prices  of  four  lowest  bids  opened  July  27 

by  Bd.  Public  Service  for  First  DIst.,  for  Sect.  No.  3,  Routes  4  and  36,  Broadway  sub- 
way, Manhattan:     (a)   Holbrook,  Cabot  &  Rollins  Cor.,   52   Vanderbilt  Avenue,   New 

York,    $3,740,913    (awarded    contract);     (b)    Rodgers    &    Hagerty,    Inc.,    New  York, 

$3,755,118;    (c)    Smith,    Hauser   &   Mclsaacs,    18   East   Forty-flrst   Street,    New  York, 
$3,814,808;  (d)  Oscar  Daniels  Co.,  Woolworth  Bldg.,  New  York,  $3,953,416. 

Item  '(a)  (b)  (c)  (d) 

1             107,400  cu.  yd.  earth  excav.  above  M.H.W $3,25  $5.25  $5.45  $3.80 

2A  3,570  cu.  yd.  earth  excav.  for  sewers,  pipes, 

etc 3.25  5.25  5.45  3.80 

3  Rock   excavation: 

(a)  195,400  cu.  yd.  sta.  210x60  to  219x75  and  223x 

00  to  243x80    5.25  5.25  6.45  7.00 

(b)  26,800   cu.  yd.  sta.  219x75  to  223 5.30  12.00  9.50  10.00 

3.4  9,600  cu.  yd.  rock  excav.  for  sewers,  pipes, 

etc 5.50  6.00  8.00  8.00 

4  Underpinning  Buildings: 

(a)  1,785  lin.  ft.  less  than  seven  stories 100.00  15.00  50.00  60.00 

(b)  915  lin.  ft.  from  7  to  12  stories.  Inclusive.  175.00  15.00  60.00  90.00 

(c)  100  lin.   ft.   over  12  stories 250.00  150.00  100.00  100.00 

4E             1,026  un.  It.  maintaining,  protect,  etc..  bldgs  50.00  15.00  45.00  25.0U 
411                           do    Knickerbocker  Hotel,  lump  sum. 

4JJ  do     Times  Bldg.,  lump  sum. 

4KK  do    Longacre  Bldg.,  lump  sum. 

4L,Li  do    Comfort  Station,  lump  sum. 

5A              4,000  cu,  yd.  tunnel  excav.  for  sewers 15.00  12.00  8.00  8.00 

6  44,300  cu.   yd.  concrete  masonry 9.00  10.00  8.25  9.60 

7  5,600   cu.  yd.  protective  concrete   8.00  10.00  8.25  9.50 

8  3,200  cu.  yd.  rubble  stone  masonry 6.50  7.00  7.50  5.00 

8A                 50  cu.  yd.  dry  rubble  stone  masonry 4.00  5.00  7.50  4.00 

9  110  cu.    yd.   brick   masonry 15.00  15.00  25.00  16.00 

9G  Placing  column  C-27,  lump  sum. 

10  50  cu.  yd.  hollow  terra  cotta  masonry...  15.00  15.00  25.00  16.00 

11  4,000  bbl.  Grout  of  Portland  cement 4.00  3.00  3.50  2.50 

llA                 500  sq.  yd.  resurfacing  concrete 1.50  2.00  2.00  0.40 

12  100  lin,    ft.    timber  piles 2.00  0.25  1.00  0.50 

13  2  M.   ft.   B.M.   timber  foundations 80.00  40.00  100.00  40.00 

14  50  cu.  yd.  broken  stone  or  gravel 2.75  3.00  3.00  1.60 

15(a)         13,000  sq.  yd.  waterproofing,  1-ply 0.32  0.40  0.60  0.30 

(b)  100  sq.  yd.  waterproofing,  2-ply 0.50  0.65  0.70  0.60 

(c)  27,300  sq.  yd.  waterproofing,  3-ply 0.75  0.90  1.00  1.00 

(d)  100  sq.  yd.  waterproofing,  4 -ply 1.00  1.25  1.20  1.30 

(e)  100  sq.  yd.  waterproofing,  5-ply 1.60  1.60  1.50  1.60 

(f)  600  sq.  yd.  waterproofing,  6-ply 1.75  2.00  1.75  1.80 

(I)               100  sq.  yd,  waterproofing,  dry-ply 0.20  0.40  0.50  0.30 

16                 1,800  cu.  yd.  brick  in  asphalt  mastic 25.00  25.00  25.00  27.00 

17(a)              100  lin.  ft.  12  In.  vitrified  pipe 0.70  0.85  1.50  1.00 

(b)              100  lin.  ft.  10  in.  vitrified  pipe 0.65  0.75  1.60  0.80 

(0)  3,800  lin.   ft.     8  in.  vitrified  pipe 0.55  0.60  1.25  0.60 

(d)  100  lin.  ft.     6  in.   vitrified  pipe 0.50  0.50  1.00  0.60 

(e)  100  lin,   ft.     4  in.  vitrified  pipe 0.45  0.45  1.00  0.30 

(g)  100  lin,    ft.      6   in.    c.i.    pipe 0.70  1.25  1.25  1.25 

(h)           4,000   lin.    ft.     4   in.    c.i.    pipe ;  0.75  0.60  1.00  0.50 

(1)  100  lin.    ft.    10  in.    c.i.   pipe 1.25  2.50  1.60  1.60 

17A(a)            50  lin,   ft.  3  in.  c.i.  pipe,  ex.  heavy,  spec.  1.00  1.25  1.50  1.00 

(b)  100  lin,   ft.  4  in.  c.i.  pipe,  ex.  heavy,  spec.  1.25  1.60  1.60  1.25 

(c)  150  lin.  ft.  6  in.  c.i.  pipe,  ex.  heavy,  spec.  1.50  1.75  1.76  2.00 

(d)  50  lin.  ft,  8  In.  c.i.  pipe,  ex.  heavy,  spec.  2.00  3.00  2.00  2.26 

18  229,200  duct,   ft.   tunnel  ducts 0.10  0.12  0.15  0.08 

19  Riveted  steel 

(a)  2,630  ton   sta.   210x60   to   219x75   and   223x00 

to  243x80    80.00  60.00  65.00  60.00 

(b)  470  ton  sta.  219x75  to  223x00 90.00  70.00  100.00  60.00 

]9(cj  75  ton  cutting   removal   and   disposal   old 

steel   50.00  100.00  100.00  12.00 

20  Steel  beams  and  shapes. 

(a)  2,740  ton    sta.   210x60  to  219x75  and  223x00 

to    243x80 75.00  55.00  57.60  55.00 

(b)  470  ton  sta.   219x75  to  223x00 86.00  65.00  100.00  55.00 

20A             1,000  hole  drilling  holes  in  steel 1.00  1.00  1.60  .50 

21  120  ton    steel   rods   and   bars 90.00  60.00  85.00  60.00 

25  30  ton    miscellaneous   iron    castings 75.00  70.00  100.00  60.00 

25(c)                  2  ton   miscellaneous   iron   furnishings...  75.00  100.00  100.00  60.00 

26  1,000  Ih.  special  wire  forms 10  .10  .15  .20 

27B             6,200  lin.  ft.  1%  in.  oak  or  ash  handrail 25  .30  .50  .25 

28  10,000  sq.  ft.  steel    gratings    1.50  2.00  1.50  1.40 

29  4,300  sq.  ft.  vault    lights    2.00  1.75  1.50  1.10 

30(a)  6.300  st|-  yd.  street   surface   restored   within 

curbs   2.00  2.50  2.60  2.00 

(e)  24,000  sq,  yd.  street  surface  asphalt 2.60  2.50  8.50  3.00 

(f)  850  sq.  yd.  street  surface  granite  block 2.00  2.00  3.60  2.00 

(I)              100  lin  ft.  street  surface  new  blue  st.  c'b.  1.00  1.00  1.50  2.00 

(k)              100  'in.  ft.  street  surface  8  in.  granite  c'b.  1.50  1.50  2.50  2.00 

32(a)          7,160  lin.  ft.  w.  I.  elec.  conduit,  %  In 20  .20  .20  .20 

(b)  800  l:n.  ft.  w.  I.  elec.  conduit.  IH  In 25  .30  .45  .35 

(c)  450  'in.  ft.  w.  I.  elec.  condiiit,   2  In 30  .35  .66  .40 

(d)  6,800  lin.  ft.  w.  i.   elec.  conduit,   1  In 25  .25  .36  .30 

33                    980  each  c.  1.  outlet  boxes 1.00  1.60  1.00  1.00 

33A                 12  each  c.  I.   pull  boxes 1.50  2.00  2.00  2.00 

34(a)             450  lin.  ft.  extra  heavy  c.   I.   pipe  and  fit- 
tings, 3   In 2.00  1.75  2.00  1.75 

(b)             150  lin,  ft.  extra  heavy  c.  I.   pipe  and  fit- 
tings,  3  in 1..50  1.25  1.50  1.00 

37  375  lin.  ft.  12  In.  vitr.  pipe  sewer 3.00  2.75  2.00  3.00 

38  1.720  'in.  ft.  15  in.  vitr.  pipe  sewer 3.00  3.00  3.00  3.60 

39  100  'in.  ft.  18  in.  vitr.  pipe  sewer 3.00  3.50  3.60  4.00 

41  100   lin.  ft.  24  in.  vitr.  pipe  sewer 4.70  5.50  6.00  4.50 

42  12   ton  c.   I.  sewer  pine,  straight... 40.00  50.00  60.00  70.00 

43  4   ton    c.  i,  sewer  pipe,  special 80.00  80.00  100.00  80.00 

45  1,800  lin,  ft.  egg-shaped  sewer,  Br.  or  Con., 

3  ft.  6  in.  X  2  ft.  4  In 4.50  7.00  8.00  8.00 

47  1,440  lin.  ft.  egg-shaped  sewer,  Br.  or  Con.. 

4  ft,  X  2  ft,  8  in 6.00  8.00  10.00  ,7.00 

50A  25  lin.  ft.  egg-shaped  sewer,  Br.  or  Con.. 

5  ft.  X  3  ft.  4  in 7.50  9.00  20.00  8.00 

52C  60  lin,  ft.  circular  sewer,   Br.   or  Con.   or 

R.  Con,  3  In 4.00  8.00  10.00  7.00 

53  220  lin,  ft,  circular  sewer,   Br.   or  Con.   or 

R.  Con,  4  ft 5.00  9,00  12,00  8.00 

65  1,100   lin.  ft.  circular  sewer,    Br.    or   Con.    or 

R.  Con.,  4  ft.  9  in 7.00  10.00  12.00  9.00 

57                    70  lin.  ft.  circular  sewer,   Br.   Con.   or  R.  „«»..... 

Con     5  ft    6  in 10-00  11.00  20.00  10.00 

75(a)           7,120  I'n.  ft.  St.  surface  R.R.,  undergd'd  trol.  20.00  12.00  20.00  17.00 

76M  L'mp  sum   support,  etc.,  M.  B.  R-  T.  R.  R     .  _.  ,„  ,  „ 

79                    830  lin.  ft.     6  in.   water  pipe .75  .50  1.50  1.00 

81  100  lin.  ft.  10   in.    water   pipe 2.00  .75  2.00  1.25 

82  650  lin.  ft.  12   In.   water   pipe 2.25  1.00  2.50  3.00 
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tCoat  nualioa  ot  Sccttoa  S.  Rouim  4  and  S«.  Broadwa.v  Subway.  Manhattan 

IM  Ub.  n.  I«  in.    water   plp« J.00  1.50  5.00 

1.M*  Ha- ft.  »  la.    water   pip* 4.S5  2.00  6.00 

XM  Ua.  n.  M  in.   water   pipe li-OO  5.00  J5.00 

M  MCh  MTTlM  conneciioniL  water S5.00  1&.00  20.00 

IM  Ma.  ft.    S  In.  cas  pipe M  .25  .50 

•n  Ma.  ft.    4  la.  cas  pipe <&  -25  1.00 

t.«M  Ha.  ft.    C  In.  sas  pipe LIS  .CO  1.50 

•M  Ua.  ft.    (  In.  caa  pipe 1.SS  .75  1.50 

«M  Mn.  ft.  10  In.  Baa  pipe 2.00  1.00  l.SO 

M*  Hn.  ft.  12  In.  caa  pipe X.T5  1.00  2.50 

IW  Ha.  ft.  U  In.  caa  pipe S.60  1.50  5.00 

2M  Ua.  ft.  2*  la.  cas  pipe 4.25  2.00  5.00 

IM  Ua.  ft.  a*  la.  caa  pipe 9.00  2.50  7.00 

C<Mnn.rt.    S  In.  w.-l.  t»--paaa  pipe 2.60  2.50  6.00 

IM  Ua.  ft.  1«  in.  w.-l.  by-paaa  pipe ».00  5.00  10.00 

IM  Un.  ft.  20  in.  w.-l.  by-paaa  pipe 10.00  «.00  12.00 

1I«  Un.  ft.  24  in.  w.-l.  bv.paaa  pipe 12.00  7.00  15.00 

2N  Un.  ft.  I*  In.    w.-i.   by-paaa  pipe  above 

atreet  surface   S.OO  5.00  10.00 

2M  Un.  ft.  2«in.  w.-i.   by-pass  pipe  above 

street   aurface    10.00  6.00  15.00 

tM  Ha.  n.  8  In.  w.-i.  by-pass  pipe  above 

strwl  surface  4.00  2.00  7.00 

IM  Un.  ft.  trcMic  for  w.-l.   by-pass  pipe..  2.00  5.00  8.00 
M>  Ua.   ft.   cable  suspension.   16  in.  pipes 

and  over 7.50  5.00  8.00 

M*  Ha.  ft.  cable  suspension  for  16  in.  pipes 

and  less  7.50  .1.00  8.00 

IM  Ua.  ft.     4  In.  w.-l.  cas  pipe 2.00  0.75  1.00 

IM  Un.  fl.    (  In.  w.-l.  cas  pipe 2.00  1.25  1.50 

IM  Un.  ft.     8  in.  w.-l.  cas  pipe.... 4.00  2.50  1.60 

STO  Un.  ft    10  In.  w.-l.  cas  pipe 5.00  2.00  1.80 

IM  Un.  ft.  i:  In.  w.-l.  cas  pipe 6.00  4.00  2.50 

M  aervice  connectkma,  cas.  each 15.00  25.00  25.00 

IM  new  c.-i.  hub  and  spIroi  str.  pipe,  ton  20.00  20.00  50.00 
IM  Un.  ft.  new  standard  weisht  w.-i.  gas 

pipe.    4    in 0.75  0.76  0.50 

IM  Un.  ft.  new  sUitdard  weight  w.-i.  gas 

pipe.   <   In 1.00  1.25  0.70 

IM  Hn.  ft.  new  standard  weight  w.-i.  gas 

pipe.    8    In 1.25  2.50  1.00 

IM  Un.  ft.  new  standard  weight  w.-i.  gas 

pipe.    10    In 1.50  2.00  1.50 

IM  Hn.  ft.  new  standard  weight  w.-l.  gas 

pipe.    12   In 2.00  4.00  2.00 

4S  new  c.-i.  hub  and  spigot  ape.  pipe,  ton  60.00  65.00  100.00 
IM  new  m.-l.  fittings  for  gas  pipe.  lb...  0.10  0.20  0.25 
MO  Un.  ft.  8  In.  high-pressure  water  pipe.  1.95  1.00  2.00 
OM  Un.  ft.  12  in.  high-pressure  water  pipe.  2.50  1.50  3.00 
IM  Hn.  ft.  16  In.  high-pressure  water  pipe.  6.35  2.00  4.00 
740  Hn.  ft.  24  In.  high-pressure  water  pipe.  10.00  3.00  5.00 
25  new  c.-i.  hub  and  spigot  str.  high- 
pressure  water  pipe,  ton 20.00  40.00  50.00 

M  asw   c.-l.   hub   and   spigot    spc.    high- 
pressure  water  pipe,   ton 7.5.00  60.00  100.00 

IM  Un.  ft.  6  In.  air  pine,  in  plnce 0.20  1.00  2.00 

M  Hn.  ft.  6  in.  air  pipe,  new 1.00  1.50  2.00 

IM  Hn.  rt.  8  In.  mail  tube,  in  place 6.00  1.50  3.00 

to  Un.  fl.  8  In.  n»il  tube,  new,  straight . .  10.00  2.50  8.00 

M  Hn.  fl.  8  in.  mall  tube.  new.  special 25.00  5.00  lO.UO 

tl.OM  duct  ft.   electric  ducts  and  conduits..  0.75  0.75  1.00 
(.OM  Un.    ft.    w.-l.    pipe   electric  ducts   and 

conduits.   2H    in 0.60  0.76  0.60 

«b)    44.0M  Hn.    ft.    w.-l.    pipe   electric  ducts   and 

condulU.  2   in 0.70  0.75  0.60 

100  Un.    ft.    w.-i.    pipe   electric  ducts   and 

conduits.   3%   in 0.75  0.76  0.90 

Id  I         IM  Un.    ft.   w.-l.    Pipe  electric  ducts   and 

cotiduils.   4   In 0.80  0.76  1.25 

<•)  IM  Hn.    ft.    w.-l.    pine   electric   ducts   and 

conduits.    4H    In 0.90  0.75  1.75 

(f)  100  Hn.    ft.    w.-i.    pipe   electric  ducts  and 

conduits.  2  in.  Edison 1.00  0.75  0.50 

(C>         MO  Un.    ft.    w.-i.    pipe   electric  ducts   and 

condnlU.  2H  in.  Edison 1.25  0.76  0.50 

(h)         >M  Un.    ft.    w.-l.    pipe   electric   ducts   and 

conduits.  3  in.   Frdlson 1.50  0.75  0.60 

(k)         100  Un.    ft.    w.-l.    pipe   electric  ducts   and 

conduits.  IH  In.   Kdiaon 0.90  0.75  0.50 

In)         2M  Hn.    ft.    w.-l.    pipe   electric   ducts   and 

conduits.   2   in 0.80  0.75  0.50 

1J7C                  M  lln.  ft    service  connertions,  electric...  25.00  25,00  20.00 
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RAILROADS 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK 

Erto,  Pa.. — The  City,  the  Fennayhranla 
R.  R.  Co.  and  New  York  Central  R.  R.  Co. 
lac  ^minatian  of  rallraad  grada 
_H,  inetadlnc  track  elevation,  sub- 
«nr  iMlildlac.  opaning  of  DiTlaton  Street 
aaa  closlnc  a  namber  of  strsota.  City's 
of  szpmac  about  fSM.OM.  B.  E. 
Cttr  KncT- 


Olympto,  Waali<— Public  Bervlca  Com- 
ilillMll  rsporta  12  crade  crosalnics  to  be 

fimlaat*d  lylnc  east  of  Rasrmond  on  the 
•  of  tita  Chlcaco.  Milwaukee  *  8t.  Paul 
Ibr..  kaoarn  as  tlw  Pncet  Bound  A  Wlllapa 
Barttor  Ry. 

Port  Townsand.  Wash. — Reported  C.  J. 
Erickaon.  rxiwns  Block,  iteattle,  will 
bMM  standard  gauge  railroad  from  his 
■Ma  at  MaclNmald  Creek,  near  Kequin, 
t  aitlss  back  Into  his  timber  holdlncs. 


PRICCS    AND     LrrriNOK. 
ItltuUealet  award  of  contract. 

^Mountain  Homa,  Ark<— Contract  re- 
ported awarded  to  Blodptt  Conslr.  Co.. 
Kansas  City.  Mo.,  for  balldlng  15  miles  of 
railroad  between  Mamitaln  Home  and 
RothvlII*.   for  the  Oaarli   Ry.  Co. 

*RI«srsld«.  Of«.  —  Contract  rsported 
awarded  to  Twobay  Broa..  Portland,  for 
cosMtractlon  of  M-mll*  astcnsloa  to  Hne* 
of  the  Orecoo-WaabtaMrtoD  RaUrosMl  «t 
Xavlcathm  0>..  tram  WvcrsMa  waatarly 
to  Craaa  Craea  Gap:  ooat  estimated  at 
nJM.OM. 

Veunostown.  Ohle.^<:ity  Dfflctels  and 
railroad  enctneers  have  agreed  on  plans 
ter  sUmtnatlon  of  Htmrod  Ktreet  grade 
U'oartnc  >n  that  dty.  Plans  call  for  a  new 
brMcc.  to  cost  1M0,0M,  and  rebuilding  of 
roderal  Straet  brMcc.  It  wiU  b*  neces- 
sary to  build  Laika  Shore  freight  station 
and  rcarranse  Laka  Shore  tracks. 


PROPOSED     WORK 

New  Bedford,  Mass.— Plans  prepared  by 
James  8.  Mclntyre.  Clifford  Building,  for 
tliree-story  brlclt  central  fire  Htatlon.  to 
be  erected  at  IMeaaant  and  North  Streets. 

Brooklyn,  N.  Y.— Plans  being  prepared 
by  I^wis  F.  Pllcher.  .State  Archt.,  Al- 
bany, for  two  new  buildings  for  the  Long 
Island  State  Hospital  for  Insane  on 
Clarkson  Street,  tn.  iCIbert  M.  Somers, 
Mupt.  of  Hospital. 

Syracuss,  N.  Y..^<;ommon  Council  ap- 
propriated $394,500  for  schools  as  follows: 
For  construction,  Lancaster  Avenue 
Kchool.  tlOO.OOO:  Jefferson  School.  $75,000; 
Krnnklln  School,  $65,000;  Madison  School, 
$46,000;  Prescott  School,  $66,000;  Webster 
School.  $12,500. 

Lsnghorns,  Ps. — Work  is  about  to  be- 
gin on  erecting  buildings  for  Charles  E. 
Kills  College  for  Fatherless  Qlrls;  about 
$2,000,000  bequeathed  to  coUege. 

Philadelphia,  Pa.^<;entral  Free  Library 
of  t'hIUtdelphIa  is  to  be  erected  at  Nine- 
teenth and  Vine  Streets,  at  cost  of  about 
U.OOO.OOO.  Henry  It.  Ekimunds,  Pres.  Bd. 
Trustees  Ftee  Library. 

Sharon,  Pa. — Plans  prepared  by  Charles 
F.  Owsley,  Toungstown,  Ohio,  for  Klm- 
berley  Nurses'  Home  for  C.  H.  Buhl  Hos- 
pital. To  be  two-story  brick;  cost  about 
$40,000. 

West  Chester,  Pa. — ^Plans  being  pre- 
pared by  Fumess,  Evans  /k  Co.,  Provi- 
dent Building.  Philadelphia,  for  2-story 
building  costing  $70,000  for  Chester 
County   Hospital. 

Wilkes- Barra,  Pa.— School  Directors  de- 
cided to  purchase  site  on  East  North 
Street  for  new  school. 


Newark,  Del.— Plans  being  prepared  by 
Frank  Miles  Day,  Philadelphia,  Pa.,  for 
buildings    for    Delaware   College. 

Wheelino,  W.  Va.— Plans  reported  se- 
lected liv  15(1.  VAuc.  for  Madison  School; 
estimated  cost  nlneteen-room  brlek  struc- 
ture 196  X  140  ft.,  $92,635  and  seventeen- 
room  $84,437. 

Durham,  N.  C.— Milburn.  Heistcr  &  Co., 
710  Fourteenth  Street  N.  W.,  Washington, 
D.  C,  will  romplete  plans  about  Sept.  1 
for  county  court  house. 

Atlanta,  Ga.— City  and  County  Bd.  Edu- 
cation and  the  city  and  county  contem- 
pliite  erecting  university  high  school. 

Miami,  Fla.— Plans  being  prepared  for 
erection  of  city  hospital,  to  cost  about 
$100,000. 

Orlando,  Fla.^Plans  prepared  by  Murry 
S.  King  for  brick  114  by  97  ft.  building  to 
be  erected  at  K.  Central  Avenue  and  Main 
Street,  for  Bd.  Trade,  cost  $35,000. 

Columbus,  ind. — Bonds  amounting  to 
$100,000  for  erecting  county  public  hos- 
pital for  Bartholomew  County  sold  by 
County  .\uditor. 

Ann  Arbor,  Mich. — Plans  accepted  for 
the  Michigan  Union  Building  to  be 
erected  at  Univ.  of  Michigan.  Probable 
cost,  $1,000,000. 

Lake  Linden,  Mich.— Bonds  for  $100,000 
for  high  school,  will  be  sold  by  Dr.  George 
W  Orr.  Secv.  Bd.  School  Diet.  No.  1  of 
Schoolcraft  and  Torch  Lake  Townships, 
advertised  in  Engineering  Record. 

Milwaukee,  Wis. — Brick  school  is  to  be 
erected  at  Oklahoma  Avenue  and  Fifth 
Avenue,  cost  about  $75,000, 

Alta,  Iowa. — J.  Jay  Parker,  Secy.  Bd. 
Educ.  writes  proposed  school  will  be  2 
stories,  of  brick  and  stone,  70  x  130  ft., 
and  cost  $45,000.  Architect  not  yet 
selected. 

Hays,  Kan. — Plans  of  C.  H.  Chandler, 
State  .\rchitect,  Kansas  City,  approved 
for  erecting  3-story  concrete  building  at 
Ft,  Hays.  Kansas  Normal  School,  cost 
about  $100,000. 

Kansas  City,  Mo. — A  2-Story  concrete 
and  brick  building  is  to  be  erected  at 
Independence  and  Woodland  Avenues  for 
Mercy  Hospital;  cost  about  $200,000. 
Porter  Graves  said  to  be  interested. 

Beaumont,  Tex. — Plans  being  completed 
by  Sanquinett,  Staats  &  Gottlieb,  Hous- 
ton, for  two  brick  additions.  65  x  90  ft.. 
each  2  stories,  to  South  Park  School;  cost 
$43,000.  L.  P.  PietEsek,  Supt.  South 
School  Park  Bd. 

Dallas,  Tex. — Plans  being  prepared  by 
William  B,  Ittner,  St.  Louis,  Mo.,  for 
erecting  Winnetka  School;  also  for  the 
Oak  CUft  School. 

Seattle,  Wash. — Reported  plans  about 
completed  by  Port  Comrs.  (J.  R.  West, 
Ch.  Engr.),  for  a  4-story  reinforced  con- 
crete L  and  U-shaped  addition  to  Han- 
ford  Street  terminal  buildings  on  Railroad 
Avenue  and  Hanford  Street;  cost,  $140,- 
000. 

Winters,  Cal.— The  Union  High  School 
recently  destroyed  is  to  be  rebuilt,  cost 
about  $50,000. 

Toronto,  Ont. — City  Council  approved 
plans  for  a  new  dormitory  at  the  Women's 
Industrial  .School;  estimated  to  cost 
$40,000. 

BIDS     DESIRED, 

Wrentham,  Mass. — Until  Aug.  10  by 
State  Bd.  Insanity.  Slate  House  Boston 
(Michael  J.  O'Meara,  Chmn.),  for  erect- 
ing a  brick  dormitory,  farmer's  cottage 
and  frame  building  for  employees,  at 
Wrenlham,  also  for  heating  and  plumb- 
ing same.  Kendall.  Taylor  &  Co.,  93 
Federal   St.,    Boston.   Archts. 

Qouverneur,  N.  Y.— Until  Sept.  10  by 
James  A.  Wetmore.  Acting  Superv. 
Archt.,  Washington,  D.  C,  for  construc- 
tion, complete  (including  mechanical 
equipment,  interior  lighting  fixtures  and 
approaches),  U.  S.  Post  Office,  Qouver- 
neur. 

Syracuse,  N.  Y.— Later  official  reports 
state  bids  desired  until  1.30  p.  m.  Aug.  9 
by  Bd,  Contract  and  Supply  (H.  D.  Ronev, 
Secy.),  for  furnishing  material  and  erect- 
ing the  Delaware  School;  also  separate 
bids  for  ventilating  and  heating;  plumb- 
ing and  electric  work.  Probable  cost, 
$225,000. 

East  Orange,  N.  J.— Until  Aug.  9  by 
Bd.  Educ.  (Warren  A,  Clapp,  Secy,),  for 
alterations  to  Kiistern  School,  also  plumb- 
ing, Guilbert  Ac  Betelle,  Archts,,  665 
Broad   Street,    Newark. 

Irvlngton,  N.  J.— Until  Aug.  10  bv 
Essex  County  Park  Comn.,  810  Broad 
Street,  Newark,  for  erecting  a  field  house 
In  Irvlngton  Park.  Irvlngton,  including 
general  construction,  heating,  plumbing, 
etc.  F.  8.  &  a.  E.  Sutton,  Archts.  817 
Union  Building,  Newark. 

Lambertvlile,  N.  J.— Until  Aug.  13  by 
Bd.  Educ.  (Thomas  Thornc,  Secv.),  for 
erecting  a  nine-room  luldltlon  andaltera- 
tions  to  Third  Ward  School;  also  separate 
bids  for  pluml,lng;  ventilating  and  heat- 
ing and  electric  wiring.  Kiemann  & 
Fowler,  Archts.,  First  National  Bank 
Building,  Trenton. 

Fort  Mifflin,  Pa.— Until  Aug.  28  at  the 
Bureau  Yards  and  Docks,  Navy  Dept,, 
Washington,    Ij,    C.    (William    M.    Smith, 


Ch.).  for  a  shell  house,  a  fixed  ammunition 
storehouse,  ii  magazine  and  an  extension 
to  reforming  plant  at  the  U.  S.  Naval 
Magazine,  Fort  Mifflin.  Specification  2181. 
Appropriation  available,   $68,000. 

Upper  Darby,  Pa. — Until  Aug.  16  (re- 
advertisement)  by  Bd.  School  Directors 
(W'illiam  H,  Jones,  Pres,).  for  erecting  a 
school  at  West  Chester  Pike  and  Kcllv's 
Lane.  Highland  Park,  Upper  Darby. 
Shore  &  Dodge,  Archts.,  608  Chestnut 
Street,    Philadelphia, 

Baltimore,  Md.— Until  Aug.  31,  by 
James  A,  W^etmore,  Acting  Superv, 
Archt,,  Whshington.  D,  C.  for  the  me- 
chanical equipment  (except  elevators, 
lift  and  dumb  waiter)  of  U,  S,  Immigra- 
tion .Station,  Baltimore,  advertised  in  En- 
gineering Record, 

Catcnsvllle,  Md.— Until  Aug.  11  by  Bd. 
.\war(ls,  Baltimore  (John  Hubert,  Actini; 
Pres.),  for  erecting  a  building  at  th^ 
Parental    School,    Catonsville. 

Indian  Head,  Md.— Until  Aug,  28  at  tli. 
Bureau  of  Yards  and  Docks,  Navy  Dept 
Washington,  D,  C.  (William  M,  Smith, 
Acting  Ch.),  for  a  corrugated  steel  cotton 
storehouse  at  the  Naval  Proving  Ground, 
Indian  Head,  as  per  Spec.  2180, 

Parkersburg,  W,  Va.— Until  Aug.  11, 
according  to  press  reports  by  School  Bd., 
for  erecting  iv  fireproof  higli  school, 
three-stories,  240  x  180  ft.  Frank  L. 
Packard,  Archt,,  New  Hayden  Building. 
Columbus,    Ohio, 

Shepherdstown,  W.  Va. — Until  Aug.  23 
by  State  Bd.  Control,  Charleston  (J.  S. 
I..akin.  Pres.),  for  erecting  a  2-story  brick 
dormitory  at  Shepherd  College.  H.  Rus 
Warne,   Archt.,   Charleston. 

Charlotte,  N.  C— Until  Sept.  7  (read- 
vertisement)  by  James  A.  Wetmore.  Act- 
ing Superv.  Archt.,  Washington.  D,  C, 
for  clearing  site  and  constructing,  com- 
plete (including  meclianical  equipment 
and  approaches)  U.  S.  Post  Office,  Cnar- 
lotte. 

Port  Royal,  S.  C.— Until  Aug.  28  at  the 
Bureau  Yards  and  Docks.  Navy  Dept., 
Washington,  D.  C.  (William  M.  Smith, 
Acting  (Sh,),  for  buildings  and  incinerator 
at  the  Naval  Disciplinary  Barracks,  Paris 
Island,  Port  Royal,  as  per  Spec,  2181. 

Mississippi  City,  Miss.— Until  Aug,  9, 
by  S,  R.  Coon,  Secy,  School  Trus,,  at 
office  of  Mooney  &  Brown,  Jordan  Build- 
ng,  Gulfport,  for  erecting  an  eiglit-room 
and  auditorium  school  at  Mississippi 
City. 

Cincinnati,    Ohio. — See    "Miscellaneous." 

Columbus,  Ohio. — Until  Aug.  27  by  Bd. 
Trus,,  Ohio  State  Univ.,  Columbus,  for 
furnishing  material  and  constructing  the 
following: 

Roadway,  Neil  Avenue,  approximately 
4600  sq.  yd. 

Tunnel,  brick  and  concrete,  6  ft.  6  in.  x 
6  ft.   6  in.  and  430  ft.   long. 

Homeopathic  Hospital  building;  also 
Home  Economics  building.  Joseph  N. 
Bradford,   University  Archt. 

Melrose,  Ohio. — Reported  desired  until 
Aug,  16  by  Bd,  Educ.  for  erecting  a  2- 
storv  and  basement.  70  x  66  ft.  school. 
F.  L.  Packard.  Archt.,  New  Hayden 
Building,    Columbus. 

Ostrander,  Ohio. — Until  Aug.  20  by  Bd. 
Educ.  (Odell  Liggett,  Clk.)  for  furnishing 
material  and  erecting  a  high  school. 
Charles  L.  Inscho,  Archt.,  Brunson  Bldg., 
Columbus. 

Woodsfield,  Ohio.— Until  Aug.  26,  by 
Bd.  Educ,  Woodsfield  City  School  Dist. 
(P.  W.  Pollock,  Clk.),  for  furnishing  ma- 
terial and  erecting  a  fireproof  high 
school;  also  ventilating,  heating,  gas  fit- 
ting and  sewerage,  Howard  &  Merriam, 
Archts.,   8   E.   Broad   St.,   Columbus. 

Chicago,  111.— Until  Aug.  11  by  2d  Regt. 
Armory  Comn.  (Col.  J.  J.  Garrity,  Pres.). 
at  the  office  of  James  B.  Dibelka.  State 
Archt,,  Room  1002,  l.'iO  N,  Fifth  Avenue, 
for  erecting  an  addition  to  the  2d  In- 
fantry Regiment  Armory  now  under  con- 
struction. Bids  will  be  received  on  tlie 
general  work,  heating,  plumbing,  etc, 

Illinois.- Until  Aug.  16  by  Bd.  Adminis- 
tration, Capitol  Building,  Springfield,  for 
improvements    at    following    institutions: 

"r.ank  and  pumping  system  at  Illinois 
Industrial  Home  for  Blind,  1900  Marshall 
Boulevard,    Chicago. 

Chimney  clamp  and  reinforcement  and 
brick  work  on  boilers  at  Illinois  School 
for    Blind.    Jacksonvillie. 

One  ton  ice  machine  at  Peoria  State 
Hospital  South  Bartonville.  al.so  repaair 
work,  floors,  etc.,  at  said  Hospital. 

Septic  tank  (without  filter  beds)  at 
Anna    State   Hospital,    Anna. 

Upper  Alton,  III.— Until  Aug.  23  by  Bd, 
Administration,  Springfield  (Frank  D, 
Whipp,  Fiscal  .Supervisor),  for  erecting 
a  power  house  building  at  Alton  State 
Hcspitai  near  Upper  Alton.  James  B. 
Dibelka,  State  Archt,,  130  N.  Fifth  Street. 
Chicago, 

Luana,  Iowa.— Until  Aug.  28  by  Henry 
Palar,  Pres.  Consolidated  Independent 
School  Dlst.  for  erecting  a  consolidated 
school,  also  for  heating,  plumbing,  etc..  In 
same.  Alban  &  Lockhart,  Archts.,  347 
Endicott   Building,    St.    Paul,    Minn. 

Breckenrldge,  Minn.- Reported  desired 
until  Aug.  16  by  City  Clerk,  for  erecting 
a  2-story  and  liasement,  50  x  100  ft.  Jail 
and  fire  station.  Probable  cost,  $25,000. 
C.  E,  Bell,  Security  Bank  Building. 
Minneapolis. 
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Granite  Falls,  Minn. — Reported  desired 
until  Aug.  18  by  State  Bd.  Control,  St. 
Paul,  for  erecting  a  2-story  and  basement, 
tuberculosis  sanatorium  at  Granite  Falls. 
Probable  cost.  $40,000.  Sund  &  Dunham, 
Archts.,   Essex   Building,   Minneapolis. 

St.  Paul,  Minn.— Until  Aug.  12  at  office 
of  G.  A.  Sandberg.  Purchasing  Officer. 
University  of  Minnesota.  Minneapolis,  for 
erecting  two  animal  buildings  at  Univer- 
sity   Farm,    St.    Anthony. 

Verndale,  Minn. — Until  Aug.  13  by  W. 
N.  Morell,  Clk.  School  Bd.,  tor  flemishing 
material  and  erecting  a  school,  mcluding 
ventilating,  heating,  etc.  F.  C.  W. 
Kuehn,  Archt.,  Huron,  S.  D. 

Schuyler,  Neb. — Later  official  reports 
state  bids  desired  Aug.  30  (change  of 
date)  bv  Bd.  Educ.  (Otto  Zuelow,  Secy.), 
for  erecting  a  high  school:  also  separate 
bids  for  plumbing  and  heating  same. 
Grave  &  Helleberg,  Archts.,  Columbus, 
Neb. 

Sykeston,    N.    D.— Until    Aug.    24    b-   H. 

0.  McCann,  Clk.  Hebron  School  Dist.  No. 

1,  R.  F.  D.,  Sykeston,  tor  erecting  a  2- 
story  and  basement  school  on  the  south- 
east corner  of  Section  16;  also  separate 
t)ids  for  warm  air  heating  and  ventilating 
system.  Gilbert  R.  Horton,  Archt.,  Citi- 
zen's National  Bank  Building,  James- 
town. 

Fulton,  Mo.— Until  Sept.  7,  by  Jas.  A. 
Wetmore.  Acting  Superv.  Archt.,  Wash- 
ington, D.  C.  for  construction,  complete 
(including  mechanical  equipment,  light- 
ing fixtures  and  approaches),  for  the 
U.   S.  Post  Office  at  Fulton. 

Beaumont,  Tex. — Reported  desired  until 
Aug.  14  bv  School  Bd.,  South  Park  Inde- 
pendent School  Dist.,  for  erecting  addi- 
tional buildings  at  South  Park  School,  to 
cost  $40,000.  .Manguinet,  Setts  &.  Gottlieb, 
Archts.,    Houston. 

Gainesville,  Tex. — Until  Aug.  15  by 
Patrick  Henry,  Chmn.  Bd.  Trus.,  Girls 
Training  School,  for  erecting  5  brick 
buildings  each  2-stories.  to  cost  a  total 
of  about  $100,000.  Architect,  Ernest  E. 
McAnelly  of  Dallas. 

San  Antonio,  Tex.— Until  Aug  10  by 
James  R.  David,  Co.  Judge,  tor  furnish- 
ing material  and  erecting  a  fireproof 
County  and  City  Hospital  and  Nurses' 
Home.  Reutee  &  Harrington,  Archts., 
Frost  Building. 

Edmond,  Okla. — Reported  desired  until 
Aug.  12  by  State  Bd.  Pub.  Affairs.  Okla- 
homa City  (J.  M.  Aydelotte,  Chmn.V  for 
erecting  a  Central  Normal  School  at  Ed- 
mond. Layton  &  Smith,  Archts.,  Okla- 
homa  City. 

Rlngllng,  Okla.— Later  official  reports 
Jitate  until  Aug.  15  by  Bd.  Educ.  (G.  L. 
Tyson,  Clk.),  for  erecting  a  2-story  8- 
room  brick  school. 

Huntington  Beach,  Cal. — Reported  de- 
sired until  Aug.  14  bv  Bd.  Trus.  (Charles 
R.  Nutt,  Clk..  S.'iS  Walnut  St.)  for  erect- 
ing a  manual  training  school  building  on 
the  grounds  of  the  high  school.  John  C. 
Smith,  Archt.,  325  H.  W.  Hellman  Bldg., 
Los  Angeles. 

Los  Angeles,  Cal. — Until  Aug.  12  by  Bd. 
Trus.,  Garvey  School  Dist.  (L.  A.  Mof- 
fett,  Clk.),  for  furnishing  material  and 
«recting  a  grammar  school;  also  separate 
bids  for  plumbing;  ventilating  and  heat- 
ing; electric  wiring,  etc.  Oliver  P.  Den- 
nis and  Henry  Harwood  Hewitt,  Archts., 
Los   Angeles. 

Until  Aug.  12  by  William  A."  Sheldon, 
Secy.  Bd.  Educ.  for  erecting  Amelia 
Street  School. 

Fort  Rosecrans  (P.  O.  San  Diego),  Cal. 
— Until  Aug.  26  by  Constructing  Quarter- 
master, for  constructing  a  concrete  store- 
house at  this  post. 

Redondo,  Cal. — Reported  desired  until 
Aug.  16  by  Trus.  Grammar  School  Dist. 
(E.  C.  Thomas,  Clk.)  for  erecting  a  1- 
story  brick  school.  L.  B.  Pemberton. 
Archt..  900  Auditorium  Bldg.,  Los  Angeles. 

Toronto,  Ont. — Until  Aug.  10  for  erect- 
ing a  public  library  building  on  Queen 
Street  E..  Kew  Beach  Park,  to  be  known 
as  the  Beaches  Branch;  also  one  on 
Wright  and  Roncesvalles  Avenue,  to  be 
known  as  High  Park  Branch.  Eden, 
Smith  &  Sons,  .\rchts..  190  Yonge  Street. 
For  further  information  address  the  Chief 
Librarian.  Reference  Library,  College  and 
St.    George    Street. 


PRICES     AND      LETTINGS. 

irlndirates  award  of  contract. 

Albany,  N.  Y. — Following  are  lowest 
■bids  opened  July  27  by  Lewis  F.  Pilcher, 
State  Archt..  Albany,  for  remodeling  and 
placing  an  addition  to  State  Hall  for  use 
of  Court  of  .\ppeals:  General  construc- 
tion, Feeney  &  Sheehan  Co.,  Albany, 
$162,000;  heating.  John  R.  Feehan. 
Schenectady.  $13,911;  plumbing,  Edward 
Joy.  Syracuse,  $4,500;  electric  elevators, 
Otis   Elevator   Co.    New  York,   $6,500. 

Buffalo,  N.  Y. — Lowest  bid  opened  July 
24  by  Robert  North.  Archt,,  1314  Pruden- 
tial Building,  Buffalo,  for  erecting  a  con- 
crete and  brick  school  at  Orchard  Park 
for  Union  Free  School  Dist.  No.  6,  East 
Hamburg,  submitted  bv  Metz  Bros.  Co., 
Builders  Exchange,  Buffalo,  at  $42,800. 

^Ithaca,  N.  Y.^-Contract  for  erecting 
dormitory  at  Cornell  Univ.  awarded 
Matthews  Con.>!tr.  Co..  Princeton.  N.  J. 
at  $170,000;  structural  steel  contract 
awarded  American   Bridge  Co. 


Perth  Amboy,  N.  J. — Following  bids 
opened  by  Bd.  Educ.  July  19  for  con- 
structing high  school;  Fred  Christensen 
Constr.  Co.,  Perth  Amboy,  $86,453;  Hans 
Greisen  &  Son,  Perth  Amboy,  $68,850;  A. 
K.  Jensen,  Perth  Amboy,  $79,585;  J.  C. 
Fowler,   Perth  Amboy,   $70,104. 

Muncy,  Pa. — Following  are  3  lowest  bids 
opened  July  23  by  Dept.  State  Bd.  Chari- 
ties, Harrisburg,  for  erecting  administra- 
tion building  and  3  cottages  at  Muncy 
for  Industrial  Home  for  Women;  Metzger 
&  Fisher,  Philadelphia,  $153,826;  Conners 
Bros.  Co.,  New  York  City.  $154,198,  and 
F.  Roe  Searing,  Philadelphia,  at  $154,736. 

Weston,  W.  Va. — Following  are  4  lowest 
bids  opened  July  27  by  State  Bd.  of  Con- 
trol, Charleston  (J.  S.  Lakin,  Pres.),  for 
erecting  congregate  dining  hall,  kitchen, 
etc..  at  Weston  State  Hospital,  from 
plans  of  H.  Rus  Warne,  Charleston;  Daw- 
son Constr.  Co.,  Pittsburgh,  Pa.,  $66,870; 
Rose  &  Beaman,  Goidsboro,  N.  C.  $71,500; 
J.  F.  Barbour  &  Sons,  Roanoke,  Va.,  $74,- 
000;  Acme  Constr.  Co.,  Charleston,  $79,495. 

New  Orleans,  La. — Following  are  bids 
opened  July  21  by  Bd.  Comrs.  Port  New 
Orleans  (Ernest  M.  Loeb,  Pres.)  for  con- 
structing reinforced  concrete  buildings  for 
cotton  warehouses  and  terminal,  from 
plans  of  Ford,  Bacon  &  Davis.  921  Canal 
Street.:  James  Stewart  ,&:  Co.,  St.  Louis, 
Mo.,  $1,113,700;  Jefferson  Const.  Co.,  New 
Orleans.  $1,147,474;  Gilsonite  Const.  Co., 
St.  Louis.  Mo.,  $1,125,000:  J.  A.  Zimmer- 
man &  Sons,  Inc.,  New  York.  $1,109,000; 
Selden-Breck  Const,  So..  St.  Louis,  Mo., 
$1,136,000:  Durolithic  Company,  Buffalo, 
N,  Y,.  $1,234,000. 

*New(  Bloomlngton,  Marlon  County, 
Ohio. — Contract  awarded  July  27  by  Bd. 
Educ.  at  County  Superintendent's  office, 
Marion,  for  erecting  fireproof  high  and 
grade  school  to  W.  C.  Handshy  &  Son. 
Zanesville.  Howard  &  Merriam.  Archts,. 
8  E.   Broad  Street,  Columbus. 

^Kenosha,  Wis. — Contract  for  erecting 
Lincoln  School  on  Collins  Street  awarded 
to  Gottlieb  Schafter,  Kenosha,  at  $100,000. 

-^Mllaca,  Minn. — Contract  for  erecting 
high  school  awarded  to  Stromljerg  & 
Samuelson,   Milaca.   at  about   $40,000. 

'^Minneapolis,  Minn. — Contract  for 
erecting  addition  to  .South  High  School 
awarded  Spaldy,  Albee  &  Smith,  at 
$173,545. 

♦Great  Falls,  Mont. — Contracts  awarded 
as  follows.  July  20.  for  erecting  2-story 
and  basement  reinforced  concrete,  75  x 
150  ft.  building  for  Tribune  Properties: 
General  contract  to  Ness-Theisen  C^onstr. 
Co.,  Great  Falls.  $69,975;  plumbing  and 
heating  to  Collins  Plumbing  &  Heating 
Co.,  Great  Falls,  $11,400;  electrical  work. 
Page,  McKenny  &  Co.,    Seattle,   $2,550. 

♦Dallas,  Tex. — Contract  for  erecting  5- 
story  brick  and  stone  addition  to  St. 
Paul's  Sanitarium  awarded  to  H.  J. 
Curtis,  1514  Main  Street.  Cost  complete 
about  $200,000.  J.  E.  Overbeck,  Archt., 
Dallas. 

♦  Dallas,  Tex. — Contract  for  erecting 
Lamar  School  at  Gould  and  Corinth 
Streets  awarded  to  Buchanan  &  Gilder, 
Fort  Worth,  at  $41,211. 


PRIVATE  BUILDINGS 


PROPOSED     WORK 

Waltham,  Mass.- St.  Charles  R.  C. 
r*arish  to  build  $60,000  brick  and  stone 
church.     Rev.  P.  J.  Walsh,  Pastor. 

Albany,  N.  Y. — Plans  being  prepared 
by  Marcus  T.  Reynolds.  100  State  Street, 
for  a  6-story  office  building  to  be  erected 
at  124  State  Street  for  Municipal  Gas  Co.; 
cost,    $200,000. 

Brooklyn,  N.  Y. — Plans  being  prepared 
by  N.  Serracino,  1170  B'way,  New  York, 
for  hotel  and  restaurant  which  Felis 
Miserocchl,  owner  of  Hotel  Roversi  of 
Manhattan  and  Sea  Gate,  will  erect  on 
the  Ocean  Parkway  and  Neptune  Avenue, 
Brighton   Beach. 

Plans  filed  tor  6-story  brick  store  and 
tenement  to  be  erected  on  Union  and 
Meserole  Streets  by  Paul  Herring,  208 
Wil.son  Street,  at  a  cost  of  $55,000,  Sass 
&  Springsteen.  Archts..  32  Union  Square, 
New  York,  two  3  and  (j-story  warehouses 
and  factories  at  Eighteenth  Street  and 
Third  Avenue  for  R.  H.  Comev  Co.;  cost, 
»100,000.  William  Higginson,  21  Park 
Row,    New   York. 

New  York,  N.  Y,— Plans  filed  for  fol- 
lowing buildings:  12-story  fireproof  apart- 
ment house  at  Park  Avenue  and  East 
Sixty-second  Street  for  Akron  Bldg.  Co.: 
cost.  $360,000.  Emery  Roth.  Archt..  119 
W.  Fortieth  Street;  two  5-story  brick 
tenements  at  Boston  Road  and  Charlotte 
.Street  for  Avenue  .St.  .John  and  Fox 
Street  Corporation;  cost.  $125,000.  Andrew 
J.  Thomas,  .Archt.,  2526  Webster  .Avenue: 
two  5-story  brick  tenements'  at  Clinton 
.Avenue  and  Jefferson  Place,  for  Camdur 
Realty  Co.,  Inc.,  cost  $95,000:  Goldner  & 
Golberg,  Archts,,  391  E,  149th  Street;  6- 
story  brick  tenement  at  Jackson  Avenue 
and  158th  Street  for  Wick  Realty  Co.. 
cost  $65,000;  Lucian  PIsclotta,  Archt.,  391 
E.  149th  Street:  two  5-story  brick  tene- 
ments .at  Marmion  Avenue  and  176th 
Street  for  Kerwin  Bldg.  Co.,  cost  $115,000; 
Tremont  Architectural  Co.,  Archts.,  401 
Tremont   Avenue. 


Rochester,  N.  Y. — Plans  being  prepared 
by  Gordon  &  Madden,  and  William  O. 
Kaelber,  300  Sibley  Blk..  for  3-8tory 
dental  dispensary  to  be  erected  on  Main 
and  Alexander  Streets  for  Rochester 
Dental  Society  and  city  of  Rochester. 
Cost.    $250,000. 

Syracuse,  N.  Y. — Site  purchased  at  W. 
Willow  and  N.  Salina  Streets  for  erection 
of  4-story  mercantile  building  for  William 
Rubin;   cost  about  $40,000. 

Philadelphia,  Pa. — Plans  being  prepared 
by  Ballinger  &  Perot,  1211  Arch  Street, 
for  erection  of  granite  and  limestone  edi- 
fice at  Fifty-eighth  Street  and  Spring- 
field Avenue  for  Methodist  Episcopal 
Congregation;  cost  $60,000.  George  P. 
Beck,    Pastor. 

Norfolk,  Va. — Plans  prepared  for  3- 
story  brick  store  building  to  be  erected  at 
Bank  and  William  Streets  for  Woodhouse 
Electric  Co.  (J.  Woodhouse,  Pres);  cost 
about  $30,000. 

Wheeling,  W.  Va. — Plans  being  pre- 
pared for  6  story  brick  and  concrete 
warehouse  to  be  erected  by  Wheeling 
Corrugating   Co.:    cost   about    $300,000. 

Key  West,  Fla. — A  5-8tory  concrete 
hotel  is  to  be  erected  at  South  Beach 
for    Burbridge    &    Blackford;    cost    about 

$150,000. 

Chattanooga,  Tenn. — The  Volunteer 
State  Life  Insurance  Co.  in  which  W".  A. 
Sadd,  549  Vine  Street,  and  H.  S.  Pro- 
basco,  218  High  Street,  are  interested,  in- 
tends erecting  a  10-story  office  building 
at  Georgia  Avenue  and  Ninth  Street; 
costing,   $400,000. 

Cincinnati.  Ohio. — Residence  for  Mrs. 
Fred  J.  Flach  is  to  be  erected  at  Madison 
Road  and  Beechwood  Drive  in  Walnut 
Hills,  at  cost  $50,000. 

Chicago,  III.  —  Three-story  fireproof 
building  is  to  be  erected  at  B.  Ninety-first 
Street  and  Baltimore  Avenue  for  Robert 
T.    Newberry,    cost  about   $120,000. 

Apartment  house  is  to  be  erected  at 
Forty-sixth  Street  and  Greenwood  Ave- 
nue for  Edw.  L.  Bloom,  cost  about 
$225,000. 

Madison,  Wis. — Union  Transfer  Storage 
&  Building  Co.  is  to  erect  a  6-story  95  x 
160-ft  concrete  storage  building  on'  E. 
Wilson  Street;  cost  about  $120,000. 

St.  Louis,  Mo. — Plans  being  prepared 
by  J.  M.  Dunham  Co.,  1018  Chemical 
Building,  for  5-atory  fireproof  steel  and 
reinforced  concrete  building  to  be  erected 
at  410  Washington  Avenue  by  Joseph  K. 
Foster;  cost,  $73,000. 

Beaumont.  Tex. — Plans  approved  for  3- 
story  concrete  and  brick  wareiiouse  to  be 
erected  on  Travis  Street  for  S.  P.  Kelley; 
cost  about  $60,000. 

Galveston,  Tex. — Site  purchased  at  Tre- 
mont and  Postofflce  Streets  for  erection 
of  8-story  fireproof  hotel  for  George  E. 
Robinson. 

San  Antonio,  Tex. — Plans  being  pre- 
pared by  Adams  &  Adams.  Gibs  Building, 
for  erecting  brick  edifice  at  Avenue  D  and 
Fifth  Street,  for  Congregation  of  First 
Church  of  Christ  Scientist;  cost  about 
$30,000. 

Seattle,  Wash. — P.  S.  Coombs  &  Son, 
Seattle,  engaged  to  prepare  plans  for  a 
4-story  500  x  100  ft.  brick  and  frame  con- 
struction warehouse  to  be  built  on  First 
Avenue  S,  for  the  Carstens  Packing  Co., 
Seattle.      Cost.    $50,000. 

Bebb  &  Gould.  Denny  Building,  engaged 
by  "Times  Publishing  Co.  to  prepare  plans 
for  Times  Building,  to  be  erected  on 
Times  Souare,  Stewart  and  Olive  Streets 
and  Fourth  Avenue;  cost  about  $500,000. 

Spokane,  Wash. — Reported  the  Mc- 
Cllntock  Trunkey  Co.,  Washington  and 
Stevens  Streets,  have  ordered  plans  pre- 
pared for  5  -story  concrete  wholesale 
building  to  be  erected  on  Stevens  Street; 
cost$  $50,000 

International  Harvester  Co.,  Monroe 
and  Lincoln  Streets,  have  ordered  plans 
prepared  for  machinery  warehouse  to  be 
erected  at  a  cost  of  $75,000. 

San  Francisco,  Cal. — Plans  prepared  by 
William  Beasley,  127  Monteomerv  Street, 
for  SanguinettI  Market.  275  x  550  ft.,  to 
be  erected  at  Eighth  and  Market  Streets. 
■<.  Saneuinetti,  Front  Street,  said  to  be 
interested. 

BIDS      DESIRED. 

Fort  Dodge,  Iowa. — Until  .Aug.  16  by 
Rev,  Edmond  Heelan.  for  erecting  cer- 
tain portions  of  a  church  building  for  the 
Sacred  Heart  Roman  Catholic  Church. 
Probable  cost  of  edifice,  complete,  $100,- 
000. 


♦Long  Island  City,  L.  I.,  N.  Y.— Con- 
tract for  pile  foundations  of  barrel  stor- 
age warehouse  at  the  Pratt  Works  of 
Standard  Oil  Co.  awarded  MacArthur 
Concrete  Pile  &  Foundation  Co.,  11  Pine 
Street,  New  York.  Turner  Constr.  Co., 
New  York,  N.  Y.,  General  Contractors. 

♦New  York,  N.  Y. — Contract  reported 
awarded  John  McKeefrey,  1416  B'wav  for 
erecting  6-story  office  and  apartment 
house  at  414  Madison  Avenue  for  David 
Dows;  Cross  &  Cross,  Archts.,  10  E. 
Forty-seventh  Street. 

♦Louisville.  Ky. — Contract  for  erecting 
4-story  Speed  Building  on  Fourth  Street 
awarded  Alfred  Struck  Co.,  Louisville. 
Cost,  about  $200,000. 

♦Springfield,  Ohio. — Contract  awarded 
Concrete  Steel  Constr.  Co.  for  erecting 
for  R.  C.  Bancroft  and  George  H.  Llm- 
bocker  a  5  or  7-8tory  fireproof  hotel  on 
East  Hl^h  Street.  Cost  complete  about 
$200,000.  W.  K.  Shilling,  Archt.,  Bush- 
nell  Bldg. 

♦Lewlstown,  Mont. — Contract  reported 
awarded  by  Link  &  Halre,  Archts.,  Bank 
of  Fergus  County  Building,  to  Stanton  & 
Smith  of  Lewistown  for  construction  of 
St.  Leo's  Catholic  Church,  at  $45,789. 

♦Vancouver.  B.  C. — Contract  for  erect- 
ing 4-story  45  x  60  ft.  steel  frame,  con- 
crete and  brick  building  in  Grandvlew 
for  Canadian  Bank  of  Commerce  awarded 
Baynes  &  Horie,  836  Howe  Street.  Cost, 
about   $100,000. 


NEW  INDUSTRIAL  PLANTS 


PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

♦  Brattleboro,  Vt. — Contract  for  erecting 
station  for  Central  Vermont  R,  R,  awarded 
H.  Wales  Lines  Co,,  Merlden,  Conn,,  at 
about   $75,000. 

♦  Brooklyn,  N.  Y. — Contract  awarded  to 
Turner  Constr,  Co,.  11  Broadway,  New 
York,  for  a  manufacturing  building  of 
irregular  shape.  11  stories  and  basement, 
134x177x100  ft.,  for  Sperry  Gyroscope 
Co.  Building  to  be  located  at  Flatbush 
Avenue  and  Concord  Street,  Brooklyn,  and 
is  to  be  of  reinforced  concrete  construc- 
tion. Architect,  Frank  J.  Helmle,  190 
Montague  Street. 


PROPOSED     WORK 

East  Springfield,  Mass. — Westinghouse 
Electric  &  Mfg.  Co.  to  erect  4  new  fac- 
tory additions  to  local  plant,  to  cost 
$250,000. 

North  Tonawanda,  N.  Y. — Plans  com- 
pleted for  addition,  brick  and  steel,  to 
plant  of  Buffalo  Bolt  Co.;  company  taking 
bids  for  the  300  tons  of  structural  steel 
required. 

Schenectady,  N.  Y.— A  50  x  100  ft.  ad- 
dition is  to  be  erected  to  plant  of  Bland 
.Adjustable  Display  Frame  Co.,  110  S. 
Church   Street.      Philip  G.    Horwitz,   Pres. 

Seneca  Falls,  N.  Y,— Seneca  Falls  Mfg. 
Co.  having  plans  prepared  for  factory  to 
be  erected   on   new  site. 

Syracuse,  N.  Y. — Plans  being  prepared 
for  additions  to  plant  of  Globe  Malleable 
Iron  &  Steel  Co.  to  consist  of  addition  to 
present  foundry,  90  x  50  ft.,  stock  rack 
building,  60  x  150  ft.  1-story,  sand  blast  and 
pickling  building,  1-story  60  x  90  ft.,  die- 
sinking  building,  1-story  40x90  ft,;  dry 
storage  building,  1-story  40x90  ft,;  ship- 
ping room  and  superintendent's  office,  1- 
story  35  x  90  ft. ;  all  reinforced  concrete 
and  a  power  house,  40  x  60  ft.  1-story 
reinforced  concrete  and  steel;  cost,  $150,- 
000. 

Green  Bay,  Wis. — Carr  &  Walsh,  Green 
Bay,  preparing  plans  for  3-story  factory 
of  reinforced  concrete  and  hollow  tile 
construction,  for  A.  McQuire  Co.  of 
Green  Bay. 

Medford,  Ore.— W.  H.  Gore.  Medford, 
and  F.  D.  Bramwell  of  Portland  reported 
interested  in  construction  of  beet  sugar 
factory. 

PRICES     AND     LETTINGS. 

•klndicates  award  of  contract. 

♦New  Haven,  Conn.^<;ontract  awarded 
H.  AVales  Lines  Co..  Meriden.  for  erecting 
5-story  office  and  factory  for  Kolynos  Co. 
Approximate  cost,  $100,000. 

♦  Brooklyn,  N.  Y. — Contract  for  erecting 
7-story.  1()0  x  168-ft.  reinforced  concrete 
extension  to  plant  of  A.  Scgrader's  Son, 
Inc.,  at  Vanderbilt  and  Atlantic  Avenues, 
awarded  Turner  Constr.  Co.,  11  Bway, 
New  York.  Timmis  &  Chapman,  Archts., 
315  Fifth  Avenue,   New  York. 

♦  Buffalo,  N.  Y. — Contract  awarded  by 
Buffalo  Copper  and  Brass  Rolling  Mill 
Co.  to  Buffalo  Structural  Steel  Co.,  166 
Dart  Sti-eet,  for  structural  steel  and  erec- 
tion of  same;  also  masonr.v  to  Hartland 
Furnace  Constr.  Co.,  Buffalo,  for  2  addi- 
tional buildings  250  x  600  ft.  and  250  x  400 
ft.  respectively  at  plant  on  Military  Road 
and  N.  Y.  Central  R.  R.  Contracts  for 
1-story  laboratory  on  Sayre  Street 
awarded  masonry  to  J,  N,  Byers  &  Son, 
Buffalo,  and  steel  Buffalo  Structural 
Steel  Co.,  166  Dart  Street.  Total  cost, 
$212,000. 

♦  North  Tonawanda,  N.  Y. — Contract 
awarded  by  Buffalo  Belt  Co.  to  Morris  & 
Allen.  Builders  Exchange.  Buffalo,  for 
erecting  addition  to  plant  including  roll- 
ing mill,  1-story  80  x  400  ft.,  and  a  heat- 
ing building,  1-story  48x112  ft.;  cost, 
$250,000. 

♦  Bloomfield,  N.  J. — Contract  for  erect- 
ing 1-story  185  x  525  ft.  powder  ware- 
house for  International  Arms  &  Fuse  Co. 
on  Bloomfield  Avenue  and  Grove  Street 
awarded  American  Concrete  Steel  Co., 
Essex  Building.  Newark,  and  for  steel 
work  to  Hedden  Constr.  Co.,  30  Church 
Street,  New  York.  Cost,  about  $100,000. 
Francisco  &  Jacobus,  Archts.,  200  Fifth 
Avenue  New  York. 
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MISCELL.\NEOUS 


BIOS     DESIRED. 


R*Mlr«  to  Statua  of  Libarty,  Ft.  Wood, 
N.  V<— CntU  Aos.  21  by  guartertnastcr. 
Ft.  Wood.  N.  T..  for  repain  lo  Statue  of 


tibarty 
Btaaaria 


,  and  tooBdatlOB.  adTcrtlMd  In  En- 
IBK  Rarard. 

Elavatara  aaltlitiora.  Md.— Until  Aus. 
SU  bj  Jaotca  A.  Weitnore,  Acting  Suprv. 
Arckt..  Waahlncton.  V.  C..  for  the  in- 
atallation.  compteta.  of  an  alectric  ele- 
vator piaat  iB  Iha  V.  S.  Immlcrant  Sta- 
Baltlniara. 


Rock  excavation.  Etc.,  Palm  Beach. 
Fla.— By  Florida  Eaat  Coaat  Hotel  Co.  at 
Palm  Baack  for  MM  to  U.OM  cu.  yd.  rock 
czcar..  M.M*  to  M,Me  eu.  yd.  muck  and 
aajid  azcsT.,  lM,Mt  cu.  yd.  hydraulic  aand 
flO  tauctkm  work).  For  Infonnatlon  app.y 
to  J.    R.    Brooka    Basr..   In  charge,    {"aim 


School  Stto— Cincinnati.  Ohio.— 

UMit  Sa9t.  1  by  SamL  Hannaford  A  Son*.. 
AicMa..  Holbart  BIk..  Cincinnati,  for 
Badias  (ite  for  new  Madteal  Collesc  on 
Wturn  ATeniie.  adrortlaed  In  Eocineerlns 
Baeord.  K.  L.  Kennedy.  Secy.  Medical 
OollaKa  Bids.  Comn. 

■aroaa    Cincinnati.    Ohio. — Until 
by  U.  &  Bnglnaar  fo'  4  ateel  fuel 


_   SI  by  U.  %  Bnslii 
aata  and  ataal  qar»M.  adrertiaed  In  En- 

StnaorlBS  Record. 

TMnml  Columbua.  Ohio. — 8oa  "Public 
BnlMlnsa." 

Clavatar  Wortc— Madlaon,  Wla.— Until 
Au«.  :<  by  Cairitol  Coma,  of  Wlaconain 
(Lew  F.  Portar,  8aey.).  Madlaon.  for  fur- 
ntahlnf  matatlal  and  labor  for  elevator 
arwk  in  North  Wine  of  Wlaconain  State 
Capitol  BOW  bnlldlBC.  Georce  B.  Foot  A 
Bona.  Arcbta..  101  Park  Avenue.  New 
York. 

Clavater*— Amarlllo.  Tex. — Until  Auk. 
II  by  Jaroea  A.  Wetmore.  ActlnK  Superv. 
Arctit..  Waahlncton.  D.  C.  (or  Installing 
aa  alerator  In  V.  S.  Public  Building  at 
Amarlllo. 

Municipal  Improvamcnta — Monroe.  Iowa. 
— Surveya  being  made  (or  municipal  Im- 
provement! by  W.  O.  Kirkpatrick,  Birm- 
ingham. Ala.,  and  M.  U  Culley.  Jackaon, 
Mm.    H.  D.  Apcar,  Mayor. 

Traek  Tumouta,  Ktc — Panama. — Until 
Aas.  U,  at  oOee  of  Mai.  F.  C.  Boggs. 
Carpa  Einsra.,  U.  8.  A..  Oenl.  Purchaalng 
OOtear.  Panama  Canl.  Waahington.  D.  C, 
for  track  tumouta.  ateel  rail,  larop-posta. 
alaetric  cable,  lumber,  paving  brick,  etc. 

Maal  Rolnforcing  Bara,  Ctc — Panama — 
UnUI  Aoc  M  by  Major  F.  C.  Bogga. 
ConM  Eacra..  U.  8.  A.,  Oen'L  Purchaalng 
OtBear.'Paaama  CanaL  Waahington.  D.  C, 
for  Or.  MS — Steel  reinforcing  bara.  lum- 
bar, ate. 

Clavatora— Pearl  City.  Hawaii— Until 
Aog.  a  at  the  Bureaiu  Tarda  and  Docka, 
Nary  DepC.  Waahington.  D.  C.  (or  three 
hydro- puamaatlc  freight  elevatora.  In- 
atalled.  complete,  at  Naval  SUtlon,  Pearl 
Harbor,  aa  per  Spec.  217>. 

PRICES     AND     LETTINGS. 
1il»dicat€t  atcard  of  cvntract. 

*Plaza  Work- Philadelphia,  Pa. — Con- 
tract for  Hoathcm  Boulevard  Plaxa  work 
raportad  awaidod  by  city  lo  E.  H.  Vare. 
Uocoln  BolMlng.  at  flM.MO.  Work  In- 
dodaa  otevatloa  of  area  between  Oregon 
Av«a«a  aad  BIglar  Street,  and  Thirteenth 
aad  Fifteenth  Streota.  conatnictlon  of 
taken,  walka,  water  baaina.  (ountalna  and 
planting  treea  and  aodding. 

««tana  Wall— Ford  City,  Pa.— Contract 
'   '    to    Foundation    Co..    Woolworth 


New  York,  for  1000  ft.  of  atone 

wan  on   Alletiheny   River   for   Ptttaburgh 
PtoU  Olaaa  Co. 

•Mai  —  Panama. — Fnllowlng  are  bida 
eaanai  July  S>  by  Purchasing  Ofllcer, 
TTHiaaia  Canal.  Washlr.arton.  for  1.150.000 
lb.  alractaral  ateel  for  dt-cklng  of  the  re- 
leadar  wharf,  Balboa:  Belmont  Iron 
Worka.  Phlta<lslphla.  Pa..  S.StS  cU..  de- 
Mvarr  n  to  IM  days;  MeCUntle-Marahan 
Coaatr.  Co..  Plttaburch.  Pa..  t.(  cts.;  120 
lo  in  daya:  Penn  Bridice  Co..  Beaver 
Fans.  Pa..  2*1  cts  (detlvrred  and  aract- 
•«),  M  to  IM  days:  Pennsylvania  Steel 
Co.,  Bteelton.  Pa.,  2.22  cts  .  W  to  IM  days: 
Rllor-Conley  Mfa.  Co.  flttalnnvh.  Pa.. 
UM  eta.,  n  to  •«  days:  U.  8.  Steel 
ftoducta  Co.,  M  Church  Street.  New 
TOfk.  t.tn  cts..  IM  to  IK  daya.  or  2(1 
eta.    (delivered   and   erected),   110   to    1(0 

aya:    MllUkcn    Broa..    17    Battery    Place, 
iw  Tork.  r«l  eu .  IM  lo  IM  days. 


Proposals 


For  Propeaala  Advertlaed,  ace   Paoaa 
M.  47  and  4a. 

WATERWORKS. 

BIda.  SeeBnr. 

Cloaa.  Baoord. 

Aus.   *.  Waterworks,  C  b  o  t  c  a  a, 

MoDL   July  21 

AtiC.  If.  Sratam.  Warrcnton.  N.  C.  July  IT 

Adv.  July  17  to  21. 


Bida  See  E^. 

doae.  Reooro. 

Aug.  10.  Pipe,     etc.,     Waahington, 

U.  C July  24 

Aug.  10.  Contr.    1«&.    Boring,    Etc., 

New   York,   N.   Y July  24 

Aug.  12.  Pipe.     Etc..    Philadelphia. 

Pa.    July  Jl 

Aug.  IS.  Water  Works.  Ord.  Neb.  July  14 
Aug.  IS.  Reservoir,  St.  Louis,  Mo.  July  tl 
Aug.  IS.  Filters,  State  Sanatorium, 

Minn Aug.    7 

Aug.  IS.  Reservoir.  St.  Louis,  Mo.  Aug.  7 
Aug.  14.  Water  Works.   Kromberg. 

Mont July  24 

Aug.  II.  Mains,  Rock  Island,  ill...  Aug.  7 
Aug.  1«.  System.  Watervliet.  N.  Y.  July  17 

Adv.  July  17  to  Aug.  7. 
Aug.  16.  Waterworks,    Drumheller, 

Alta July  SI 

Aug.  It.  Mains,   Hatfleld.    Pa Aug.    7 

Adv.  Aug.  7. 
Aug.  17.  Pipe.   Intake,  etc.,   Beau- 
mont, Tex July  24 

Aug.  1$.  Water     Wks..     Syracuse, 

Neb Aug.    7 

Aug.  20.  Water     Wks.,     Brewster, 

Ohio    Aug.    7 

Aug.  20.  Water   Wks..    Windsor, 

Conn Aug.    7 

Adv.  Aug.  7. 
Aug.  2S.  Hydrants,   reservoir,   pip- 
ins  system,  etc.,   Wella- 

viUe.   N.    Y July  SI 

Adv.  July  SI. 
Aug.  26.  Mech.     E>iuip.    of    Pump. 

Engine,  Galveston,  Tex.  Aug.    7 
Sep.     6.  Pump.       Unit.        Regina, 

Sask Aug.    7 

SEWERAGE     AND     SEWAGE 
DISPOSAL. 

Aug.    9.  Steamboat   Springs,  Col..  July  31 

Adv.  July  31. 
Aug.  10.  Warrenton.    N.   C July  17 

Adv.  July  17  to  Aug.  7. 
Aug.  10.  Oreenville,     S.     C July  SI 

Adv.  July  SI. 

Aug.  10.  Logan,   U  tah    Aug.    7 

Aug.  10.  Argenta,  Ark Aug.    7 

Aug.  11.  Chicago,  111 Aug.    7 

Aug.  U.  Cincinnati,  Ohio  Aug.    7 

Aug.  13.  Madison,  Wis Aug.    7 

Aug.  16.  Watertown,   S.   D July  31 

Aug.  16.  Poplar  BlufT,  Mo Aug.    7 

Aug.  17.  Long   Island    City,    L.    I., 

N.  Y Aug.    7 

Aug.  17.  Toronto,   Ont Aug.    7 

Aug.  18.  Lebanon,    Pa July  24 

Adv.  July  24  and  Aug.  7. 
Aug.  18.  Eaat  Gardner,  Mass Aug.    7 

Adv.  Aug.  7. 
Aug.  18.  Cleveland,  Ohio  Aug.    7 

Adv.  Aug.  7. 
Aug.  19.  Chardon,  Ohio Aug.    7 

Adv.  Aug.  7. 

Aug.  20.  Beevllle,  Tex July  SI 

Aug.  23.  Dallas,  Tex July  24 

Adv.  July  24. 

Aug.  23.  Sandstone,  Minn Aug.    7 

Aug.  31.  Newark,   N.   J July  10 

Adv.  July  17  to  Aug.  7. 

.«'ep.     1.  Rand    Springs.   Okia July  31 

Sep.     7.  Albany.    N.    T Aug.    7 

Adv.  Aug.  7. 


Aug.    9. 

Aug.  10. 

Aug.  10. 
Aug.  10. 
Aug.  10. 
Aug.  10. 
Aug.  10. 
Aug.  11. 
Aug.  11. 
Aug.  11. 
Aug.  12. 
Auir.  16. 
Aug.  10. 
Aug.  16. 
Aug.  16. 
Aug.  16. 
Aug.  16. 
Aug.  16. 
Aug.  16. 
Aug.  17. 

Auir.  17. 
Au(t.  18. 
Aug.  20. 

Aug.  21. 
Aug.  2S. 

Aug.  23. 
Aug.  23. 
Aug.  26. 

Au«.  22. 
Sep.     8. 


BRIDGES. 

Woonsocket.    R.    I July  81 

Adv.  July  SI. 
Westport.   Conn.    July  31 

Adv.  July  31.   Aug.   7. 

Pittsburgh,  Pa Aug.    7 

OrovlUe,   Cal Aug.    7 

Quincy,  Maaa Aug.    7 

Trenton,  N.  J Aug.    7 

Hartford.    Conn Aug.    7 

Harrlsburg,  Pa July  Jl 

Girard.   Kan July  SI 

Illinois Aug.    7 

Illinois Aug.    7 

Marysville.   Ohio July  81 

Colma,  Cal July  31 

Visalla.  Cal July  81 

Lawrence,  Maaa Aug.    7 

Salem,  Ore Aug.    7 

Bakersfleld,  Cal Aug.    7 

Illinois Aug.    7 

Placerville.  Cal Aug.    7 

Athens.  Ga Ju&  SI 

Adv.  July  SL 

Illinois Aug.    7 

Girard,  Kan Aug.    7 

Greenwich,  N.  Y Aug.    7 

Adv.  Aug.  7. 

Kennett.  Cal July  31 

Marnardsvllle,  Tenn July  24 

Adv.  July  24,  SI. 

San  Jos«.  Cal Aug     7 

Dunsmuir.  Cal Aug.    7 

Tulsa,    OkIa July  81 

Adv.  July  31,  Aug.  7. 

Iam    Angeles.    Cal Aug.    7 

South  Amboy,  N.  J Aug.    7 


Aug. 

Aug. 
Aug. 

Aug. 

Aug. 
Aug. 

Aug. 
Aug. 

Aug. 
AllK. 
■Auk. 
Aug. 
Aug. 
Aug. 
Auk. 
Aug. 
Aug. 


PAVING     AND     ROADS. 

9.  Keyport,  N.  J July  24 

Adv.  July  24,  SI. 

10.  New    Orleans,    La July  17 

10.  Washington.  D.  C July  17 

Adv.  July  17. 

10.  Pennsylvania July  81 

10.  Wilmington.  Del July  81 

10.  Gallon.    Ohio July  81 

Adv.    Aug.    7. 

10.  Mitchell.   8.   D July  31 

10.  I..o«an.  Ohio  July  31 

10.  Kansas  City,  Mo Aug.    7 

10.  Philadelphia.   Pa Aug     7 

10.  Wilmington,  Del Aug     7 

10.  Rockvllle.  Md Aug     7 

11.  Helton,   Tex Aug!    7 

11.  Brooklyn.  N.   T Aug     7 

•II.  Chlmgo,  III Aug     7 

11.  GoldsEoro.  N.  C Aug     7 

II.  ininola   .....Aug.    7 


Bids  See  Eng. 

Close.  Record. 

Aug.  12.  Newark,   N.   J July  31 

Aug.  12.  Mount  Carmel,   111 July  31 

Adv.   July  31.   Aug.   7. 

Aug.  12.  Roaeland,  N.  J Aug.    7 

Aug.  13.  Hagerstown,    Md Aug.    7 

Aug.  14.  Lincoln,  Neb ;...  July  24 

Aug.  14.  Goshen.    Ind July  31 

Aug.  14.  Tacoma,   Wash July  31 

Aug.  14.  Indiana   July  31 

Aug.  14.  Woodstock,   111 Aug.    7 

Aug.  16.  Bowling  Green,   Ohio July  24 

Aug.  16.  Louisiana July  31 

Aug.  16.  St.   Petersburg,  Fla July  31 

Aug.  16.  Connecticut    AMg.    7 

Aug.  16.  Zanesville,    Ohio    Aug.    7 

Aug.  16.  Kansas  City,  Mo Aug.    7 

Aug.  16.  Indiana   July  31 

Aug.  16.  Hackensack.  N.  J ."Vug.    7 

Aug.  16. — South   Bethlehem,    Pa...  Aug.    7 

Adv.  Aug.  7. 

Aug.  17.  Memphis.    Tenn July  17 

Aug.  17.  Wate^ville,    Wash July  31 

Aug.  17.  Uhrlchsvllle,  Ohio   Aug.    7 

Aug.  17.  Howell,   Mich Aug.    7 

Aug.  17.  Fort   Meade.    Fla Aug.    7 

Aug.  17.  Columbus,   Ohio    Aug.    7 

Aug.  18.  South  Bend.  Ind July  24 

Aug.  18.  Marion,  Ohio  July  31 

Aug.  18.  Lincoln.    Neb July  31 

Aug.  18.  Beldlng,    Mich Aug.    7 

Aug.  19.  Pittsburgh,    Pa Aug.    7 

Aug.  23.  Toledo,  Ohio July  31 

Aug.  24.  Albany,    N.    Y Aug.    7 

Adv.  Aug.  7. 

Aug.  25.  Irvington.    N.    J Aug.    7 

Aug.  25.  Scarsdale,     N.    Y' Aug.    7 

Adv.  Aug.  7. 
.4ug.  26.  Albany.    N.    T Aug.    7 

Adv.  Aug.  7. 

.\ug.  27.  Columbus.   Ohio    Aug.    7 

Aug.  SO.  Denver,    Col July  24 


HYDRAULIC     CONSTRUCTION 
AND   RIVER  IMPROVEMENTS. 

Aug.    9.  Pier,    Philadelphia,    Pa...  July  10 
Adv.  July  10,  17. 

Aug.    9.  Dredging,        Philadelphia, 

Pa. July  10 

Adv.  July  10,  24  and  31 

Aug.    9.  Drainage,     Montfe     Vista, 

Col July  24 

Aug.    9.  Pivot  pier  addition,  Cam- 
den, Ark July  31 

Adv.  July  31. 

Aug.    9.  Drainage,     New     Albany, 

Miss July  31 

Aug.  10.  Riprap  Work,    New  Lon- 
don,  Conn July  24 

Adv.  July  24  to  Aug.  7. 

Aug.  10.  Bulkhead,  Charleston, 

S.    C Aug.    7 

Aug.  11.  Dredging,  Boston,  Mass..  July  31 
(2  Props.)    Adv.  July  31. 

Aug.  11.  Drainage     Pump,     Louis- 
ville. Ky Aug.    7 

Aug.  12.  Irrigation,    Saco,    Mont...  July  24 

Aug.  12.  Canal,    Selmer,   Tenn July  31 

Aug.  12.  Ditch,    Redwood    Falls, 

Minn Aug.    7 

Aug.  13.  Irrigation    Work,    Saco, 

Mont July  17 

Adv.  July  17. 

Aug.  14.  D  r  e  d  g  Ing,     Bremerton, 

Wash July  10 

Aug.  14.  Ditches,    Tekamah,    Neb.  July  31 

Aug.  15.  Dredge    Work,     Rosseau, 

Minn Jun.  26 

Aug.  16.  Dredging.    Portland.    Me.  July  17 
Adv.  July  17  to  Aug.  7. 

Aug.  16.  Dredging,    etc.,    Philadel- 
phia,  Pa July  31 

Aug.  16.  Ditch,  Mankato.  Minn July  31 

Aug.  16.  Lake     Shore     Protection, 

Evanston,   111 Aug.    7 

Adv.  Aug.  7. 

Aug.  16.  Drainage.  East  St.  Louis, 

III Aug.    7 

Aug.  17.  Dredging.    Chicago,    III...  July  24 
Adv.  July  24,  31. 

Aug.  17.  Levee,   Greenville,   Miss..  July  24 

Aug.  17.  State  canal  work,  Albany, 

N.    Y July  31 

Aug.  17.  Ditch,   Kankakee.   Ill July  31 

Aug.  17.  Filling  in  of  Pond,  To- 
ronto. Ont Aug.    7 

Aug.  18.  Reclamation     Work,      St. 

Ignatius,   Mont July  24 

Aug.  20.  Steel     Lock     Gates,     etc  , 

Pittsburgh.   Pa July  24 

Adv.  July  24  to  Aug.  7 

Aug.  20.  Stone     for     Jetties,     Wil- 
mington,  Del July  31 

Aug.  21.  Wharf.      San      Francisco, 

Cal July  31 

Aug.  21.  Drainage.  Corinne,  Utah.  Aug     7 
Adv.  Aug.  7. 

Aug.  24.  Dredger,    Adelaide.    Aua- 

trallft     Jun    19 

Aug.  26.  Trestles,     etc^    for    dam 

Pittsburgh,  Pa.  July  31 

Adv.  July  31,  Aug    7 

Aug.  27.  Irrigation.  Newell,  S    D      Julv  81 
Adv.  Julv  31. 

Aug.  30.  Lock    Gates,    Etc.,    Pltts- 

.    ,  burgh.  Pa Aug     7 

Sep.    8.  Irrigation,  Malta,  Mont...  Julv  31 
Adv.  July  31. 

o   "■  }T  Drainage.    Palmetto,    Fla.  July  24 

Q*"-  U-  S*""'  f'.^"'  City,  T.  H..    :  July  10 

Sep.  22.  Piers,  Honolulu,  Hawaii      Aug     7 
Adv.  Aug.  7. 

^-J  *  "l  K  '  n  g.  New  York. 

Adv^Aug.-7: ^"«-  ' 


PUBLIC    BUILDINGS    AND 
SCHOOLS. 

Aug.  10.  Madison,  W.  Va. . .  Julv  81 

Aug.  10.  Detroit,    Mich.  Jwl  3} 

Aug.  10.  Athens.   Ohio.    .  ! '. ! ! '  JuW  31 

I  Aug.  10.  Harrlsburg,   Pa.  Jujy  3} 


Bids 
Close. 
Aug.  10. 
Aug.  10. 
Aug.  10. 
Aug.  10. 
Aug.  10. 
Aug.  10, 
Aug.  10. 
Aug.  10. 
Aug.  11. 
Aug.  11. 
Aug.  11. 

Aug.  n. 

Aug.  11. 
Aug.  12. 
Aug.  12. 
Aug.  12. 
Aug.  12. 
Aug.  12. 
Aug.  12. 
Aug.  12. 
Aug.  12. 
Aug.  13. 
Aug.  13. 
Aug.  13. 
Aug.  13. 
Aug.  14. 
Aug.  14. 
Aug.  14. 
Aug.  15. 
Aug.  15. 
Aug.  15. 
Aug.  16. 

Aug.  16. 

Aug.  16. 
Aug.  16. 
Aug.  16. 
Aug.  16. 
Aug.  16. 
Aug.  16. 
Aug.  16. 
Aug.  14. 
Aug.  16. 
Aug.  17. 
Aug.  18. 
Aug.  18. 
Aug.  18. 
Aug.  18. 
Aug.  19. 
Aug.  20. 
Aug.  20. 
Aug.  20. 
Aug.  21. 

Aug.  23. 
Aug.  23. 
Aug.  23. 
Aug.  24. 
Aug.  24. 
Aug.  25. 

Aug.  26. 
Aug.  26. 
Aug.  27. 
Aug.  27. 
Aug.  2S. 
Aug.  28. 
Aug.  28. 
Aug.  28. 
Aug.  30. 
Aug.  31. 

Aug.  31. 

Sep.  1. 
Pep.  1. 
Sep.  7. 
Sep.  7. 
Sep.  10. 
Sep.  30. 


See  Eng. 
Record. 

Laramie.  Wyo July  31 

Buffalo,  Minn July  31 

Pittsburgh,    Pa July  81 

Hastings.  Minn July  31 

San  Antonio,   Tex Aug.    7 

Toronto,   Ont Aug.    7 

Irvington,  N.  J Aug.    7 

Wrentham,   Mass Aug.    7 

Wellsburg.   W.    Va July  10 

Worthlngton,    Minn,    Julv  31 

Chicago,  111 Aug.    7 

CatonsviUe,    Md Aug.    7 

Parkersburg,    W.   Va Aug.    7 

North  Attleboro,   Mass...  July  10 

Somers,    Iowa    July  24 

Gardiner,   Me July  31 

Miles  City,  Mont   July  31 

Davenport,    Iowa.    .; July  31 

Edmond,   Okla Aug.    7 

St.    Paul,   Minn Aug.    7 

Los  Angeles,  Cal Aug.    7 

Gardiner,   Me July  10 

Haifa,    Iowa    July  24 

Lambertville.   N.   J .Aug.    7 

Verndale,    Minn Aug.    7 

Warnock,   Ohio   July  24 

West  Alexandria,   Ohio...  July  24 
Huntington    Beach.    Cal..  Aug.    7 

Schuyler,    Neb July  17 

Ringllng,  Okla Aug.    7 

Gainesville,   Tex Aug.    7 

Baltimore,  Md Jun.  26 

Adv.  Jun.  26  to  July  3. 
Westmont,        Johnstown, 

Pa July  24 

Schuyler,    Neb July  31 

Gratis,   Ohio July  31 

Forest  City,   Iowa July  31 

Melrose,   Ohio    Aug.    T 

Breckenridge,    Minn Aug.    7 

Illinois    Aug.    7 

Upper   Darby,    Pa Aug.    7 

Beaumont,  Tex Aug.    7 

Redondo,   Cal Aug.    7 

Cherokee,    Iowa    July  31 

Lincoln,    Neb July  31 

Morenci,  Mich July  31 

School,  Larimer.   Pa Julv  31 

Granite    Falls,    Minn Aug.    T 

Blackwell,    Okla July  17 

Ypsllanti,   Mich July  24 

Camden,    Ohio July  31 

Ostrander,  Ohio    Aug.    7 

Terre   Haute    (R.    D.    Ur- 

banna),  Ohio July  31 

Toledo.    Ohio    July  31 

Sheperdstown,  W.  Va Aug.    T 

Upper    Alton,    111 Aug.    T 

Grand    Junction.    Col July  24 

Sykeston,    N.    D Aug.    7 

Pittsburgh,     Pa July  31 

Adv.  July  31  to  Aug.  7. 

Woodsfleld.   Ohio   Aug.    7 

Fort    Uosecrans,    Cal Aug.    T 

Palatka,  Fla July  31 

Columbus,   Ohio    Aug.    7 

Indian  Head^  Md .\ug.    7 

Port  Royal.  S.  C Aug.    T 

Luana.    Iowa    Aug.    T 

Fort  Mifflin,   Pa Aug.    7" 

Schuyler,   Neb Aug.    7 

Little  Falls.   N.  Y Aug.    T 

Adv.  Aug.  7. 
Baltimore,  Md Aug.    71 

Adv.  Aug.  7. 

Hartford    City.    Ind ,luly  31 

Wisner.   Neb Julv  10 

Charlotte,    N.    C Aug.    7 

Fulton.    Mo Aug.    7 

Gouverneur,   N.   Y Aug.    T 

Washington,   D.   C July  24 

Adv.  July  24.  31. 


PRIVATE     BUILOrNGS. 

Aug.    9.  Chilllcothe,    Tex July  31' 


MISCELLANEOUS. 

Aug.  12.  Steel    Barges,    Vlcksburg, 

M1.SS July  10' 

Adv.  July  10  to  31. 

Aug.  12.  Track      Elevation     Work, 

Fort  Wayne,  Ind July  31 

Aug.  13.  Track,      Turnouts,      Etc., 

Panama    Aug.    7' 

Aug.  16.  Towing  Locomotives,  etc., 

Panama Jun.  26 

Aug.  16.  Subway    Work,    Philadel- 
phia, Pa July  10 

Aug.  16.  Found,   and  Piers  for  BH. 

Ry,,    Philadelphia,    Pa...  July  17 
Adv.  July  17,  24. 

Aug.  17.  Filling    and     Grading, 

Trenton,  N.  J Aug.    7' 

Adv.  Aug.  7. 

Aug.  18.  El.     Ry.     Supplies,     Etc., 

Long  Island  City,  N.  Y. .  July  24 

Aug.  18.  El.   Ry.  work,  New  York, 

N.    Y July  31 

Aug.  20.  Steel     Reinforcing     Bars, 

Panama    Aug.    7 

Aug.  21.  Air      Compressors,      etc., 

Pittsburgh,    Pa July  24 

Adv.   July  24   to   Aug.    7. 

Aug.  21.  Repairs  to  Statue  of  Lib- 
erty, Ft.  Wood,  N.  Y Aug.     7 

Adv.  Aug.  7. 

Aug.  23.  Derrick     boat,     Washing- 
ton, D.  C July  31 

Adv.  July  31.  Aug.  7. 

Aug.  24.  Elevator,    Madison,    Wis.  Aug.    7 

Aug.  27.  Tunnel.  Columbus,  Ohio..  Aug.    7 

Aug.  28.  Elevator,    Pearl   City, 

Hawaii    Aug.    7 

Aug.  31.   Elevators,  Amarlllo,  Tex.  Aug.    7 

Aug.  31.  Steel    Barges.    Etc..    Cin- 
cinnati,  Ohio    Aug.    7 

Adv.  Aug.  7. 

Aug.  31.  Elevators,  Baltimore.  Md.  Aug.    7" 

Sep.     1.  Grading  School  Site.  Cin- 
cinnati,  Ohio    .\ug.    7' 

Adv.  Aug.  7. 

Sep.  18.  Ry.      at     Naval     Station, 

Pearl    Harbor,    Haw<aii. .  July  10' 
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CONTRACTING  NEWS 

Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


DOMESTIC  STOCKS  of  merchandise  of  all' 
kinds  are  low,  and  domestic  buying  has 
been  light,  according  to  the  report  of  a 
committee  of  the  Chamber  of  Commerce  of  the 
United  States.  The  tendency  seems  to  be  to  wait 
until  the  results  of  the  crops  are  known  before 
increasing  stocks  to  normal.  As  the  crops  promise 
to  be  exceptionally  good,  the  result  of  this  ten- 
dency in  the  near  future  should  be  increased 
buying,  both  for  resale  and  to  return  stocks  to 
normal.  The  facts  brought  out  in  the  report  are 
such  as  to  improve  still  further  the  position  of 
general  manufacturers,  who  are  large  clients  of 
contractors.  The  next  few  months  should  see 
such  lines  of  business  as  have  not  profited  directly 
by  the  country's  growing  export  trade  in  a  posi- 
tion to  undertake  improvements. 

Structural  steel  orders  for  last  week  are  esti- 
mated at  98,000  tons — considerably  more  than  the 
total  business  of  any  month  in  the  early  part  of 
the  year.  Railroad  buying  formed  a  good  part 
of  the  orders.  The  stock  markets  of  the  country 
have  again  proved  their  solidity  against  pres- 
sure from  several  directions  in  a  way  which 
proves  that  public  confidence  in  the  business  of 
the  country  is  growing.  It  is  even  thought  that 
the  prices  of  steel  shares,  which  heretofore  have 
run  ahead  of  actual  conditions  in  times  of  in- 
creasing prosperity,  will  be  more  than  justified 
before  the  end  of  the  year. 

Returns  from  sixty-seven  railroads  of  the 
country  tabulated  by  the  Interstate.  Commerce 
Commission  indicate  that  net  operating  revenues 
increased  to  $406  a  mile  for  the  month  of  June. 
This  is  $98  more  than  the  average  for  May,  and 
$49  greater  than  that  for  June,  1914.  When  the 
complete  returns  for  June  are  tabulated,  it  is 
expected  that  the  position  of  the  railroads  will 
show  marked  improvement. 

Buildings 

Contracts  awarded  at  Washington  for  the  new 
building  for  the  Department  of  the  Interior  total 
nearly  $2,000,000.  It  is  reported  that  the  $1,253,- 
000  contract  for  the  Oklahoma  State  capitol  has 
been  awarded  and  signed.  A  $92,000  theater  has 
also  been  contracted  for  at  Oklahoma  City.  A 
building  contract  has  been  awarded  at  Niles, 
Ohio,  at  $240,000,  and  a  storage  building  con- 
tracted for  at  Madison,  Wis.,  will  cost  $120,000. 
It  is  reported  that  bids  are  desired  at  Seattle 
for  a  $500,000  newspaper  building.  Plans  have 
been  filed  in  New  York  City  for  a  $200,000 
church  and  for  a  $500,000  apartment  house.  It 
is  reported  that  a  $500,000  addition  to  a  steel 
plant  will  be  erected  at  South  Bethlehem,  Pa. 
Plans  have  been  filed  for  a  $250,000  factory  at 
Cleveland.      It  is   reported   that   a   contract   will 


soon  be  let  for  a  $150,000  gymnasium  at  Bloom- 
ington,  Ind.  A  $150,000  theater  is  being  planned 
in  Chicago. 

Bridges  and  Roads 

Bids  on  four  bridges  costing  from  $12,000  to 
$68,000  have  been  opened  at  Philadelphia.  A 
contract  for  constructing  the  floor  of  the  Clark 
Avenue  Viaduct  at  Cleveland  has  been  awarded 
at  $78,000.  The  Lake  Washington  bridge  at 
Seattle  has  been  contracted  for  at  $242,000.  It 
is.  reported  that  bids  are  desired  Sept.  1  for  re- 
building the  Belle  Isle  bridge  at  Detroit.  Bids 
are  desired  for  two  bridges  to  cost  $55,000  at 
Green  Bay,  Wis.  Bids  are  desired  for  a  highway 
bridge  containing  five  145-ft.  truss-steel  spans 
at  St.  Paul,  Neb.  Bids  will  be  received  Oct.  6 
for  constructing  a  concrete  arch  bridge  across 
the  Kaw  River  at  Lawrence,  Kan.  The  Chinese 
Government  is  asking  bids  on  845  tons  of  steel 
bridge  work.  Plans  have  been  prepared  for  a 
$290,000  bridge  over  the  Schuylkill  River  at 
Reading,  Pa.  It  is  reported  that  the  $96,000 
bridge  over  the  Miami  River  at  Hamilton,  Ohio, 
on  which  bids  were  opened  recently,  will  have 
to  be  relet.  The  Board  of  Aldermen  of  St.  Louis 
have  voted  to  build  a  viaduct  costing  $200,000 
over  the  tracks  of  the  Missouri-Pacific  and  St. 
Louis  &  San  Francisco  railroads  at  Tower 
Grove. 

Low  bids  opened  Aug.  3  for  paving  work  in 
New  York  City  total  $107,000.  A  $50,000  paving 
contract  has  been  awarded  at  Meriden,  Conn., 
and  State  highway  contracts  awarded  in  Con- 
necticut total  about  $65,000.  A  $58,000  paving 
contract  has  been  awarded  at  McKinney,  Tex. 
Bids  are  desired  in  Brooklyn,  N.  Y.,  for  25,000 
square  yards  of  asphalt  pavement.  Bids  are  de- 
sired at  Ottawa,  Ont.,  for  paving  work  which  will 
cost  $220,000.  The  State  of  Ohio  desires  bids 
Aug.  20  on  another  long  list  of  highway  con- 
tracts. Bids  are  desired  at  Tacoma,  Wash.,  for 
roadwork  which  will  cost  $70,000.  The  Washing- 
ton State  Highway  Department  is  reported  to 
have  called  for  bids  on  seventeen  miles  of  road- 
work. 

It  is  reported  that  the  Borough  of  Manhattan, 
New  York  City,  will  pave  about  eighteen  city 
blocks  during  September.  A  contract  is  about 
to  be  let  for  building  five  roads  to  cost  $372,000 
at  Tazewell,  Tenn.  It  is  reported  from  Dayton, 
Ohio,  that  the  County  Commissioners  will  spend 
$700,000  for  road  construction.  The  State 
Highway  Commission  of  New  Mexico  will  spend 
$500,000  for  road  improvements..  Paving  work 
proposed  at  Wallace,  Idaho,  will  cost  $100,000. 
Contracts  soon  to  be  let  at  Seattle  for  paving  and 
roadwork  will  total  $258,000. 


Waterworks  and  Sewers 

A  contract  for  a  dam  and  reservoir  to  cost 
$357,000  has  been  awarded  at  Hartford,  Conn. 
A  contract  has  been  awarded  for  the  intake  and 
crib  noted  recently  at  Kenosha,  Wis.  Chariton, 
Iowa,  desires  bids  for  a  filter  plant  and  water- 
works system.  Plans  have  been  completed  for  a 
$100,000  reservoir  at  Tamaqua,  Pa.  Dayton, 
Ohio,  has  sold  waterworks  extension  bonds  total- 
ing $135,000. 

An  $88,000  contract  for  a  sanitary  sewer  sys- 
tem has  been  awarded  at  Maywood,  N.  J.  Sewer 
extension  contracts  just  awarded  at  Philadelphia 
total  $146,000.  A  sewer  system  to  cost  $61,000 
has  been  contracted  for  at  Cincinnati,  Ohio. 
Sewer  work  contracted  for  at  Salt  Lake  City 
will  cost  about  $300,000.  Bids  are  desired  for 
constructing  a  7-ft.  diameter  reinforced  concrete 
sewer  in  Long  Island  City,  N.  Y.  Oswego, 
N.  Y.,  desires  bids  on  sewer  work  which  will  be 
subdivided  into  several  contracts.  Bids  are  de- 
sired for  constructing  a  sewage  disposal  plant 
at  Lebanon,  Pa.  Bids  are  asked  for  constructing 
about  four  miles  of  sewers  at  Sellersville,  Pa., 
and  bids  are  also  desired  for  constructing  a  sani- 
tary sewer  system  at  Ocala,  Fla.  Plans  are  be- 
ing prepared  for  a  $125,000  sewer  system  and 
disposal  plant  at  Rockville,  Md. 

Miscellaneous 

Bids  have  been  opened  by  the  Corps  of  Engi- 
neers, U.  S.  A.,  for  5,260,000  cu.  yd.  of  dredg- 
ing at  Philadelphia.  Contracts  awarded  in  con- 
nection with  the  new  wharf  at  Houston,  Tex., 
total  $196,000.  It  is  reported  that  forty-five 
miles  of  railroad  have  been  contracted  for  at 
Gila  Bend,  Ariz.  Bids  are  desired  for  bridge 
and  harbor  work  costing  about  $100,000  on  the 
New  York  State  Barge  Canal.  The  New  York 
Central  Railroad,  Harlem  branch,  has  been 
ordered  by  the  New  York  State  Public  Service 
Commissions  to  build  a  new  station  and  eliminate 
grade  crossings  at  241st  Street,  New  York  City. 
Wilkes-Barre,  Pa.,  has  voted  $300,000  for  elim- 
inating grade  crossings.  Government  permits 
have  been  issued  for  constructing  wharves  with 
over  6000  ft.  of  frontage  at  Jacksonville,  Fla. 
Plans  for  a  $160,000  dike  have  been  approved  by 
county  commissioners  at  Cathlamet,  Wash.  The 
final  report  of  the  Board  of  Flood  Control  Engi- 
neers, filed  at  Los  Angeles,  estimated  the  cost 
of  flood  protection  for  the  county  at  $16,208,900. 
It  is  reported  that  the  Government  of  the  Re- 
public of  Panama  desires  to  interest  foreign  capi- 
tal in  constructing  several  hydroelectric  develop- 
ments for  supplying  interior  towns  of  the  Re- 
public. 


WATERWORKS 


PROPOSED     WORK 

Johnstown,  Pa. — Johnstown  Water  Co. 
reported  to  have  decided  to  construct 
800.000,000-gaI.  reservoir  on  Laurel  Run. 

Tamaqua,  Pa. — Water  Comn.  reported 
to  have  completed  plans  for  reservoir  of 
357,000.000  gal.  capacity;  cost,  about 
»100.000. 

Maryland. — Among  permits  issued  by 
Maryland  State  Department  of  Health 
during  .luly,  were  the  following:  (Robert 
B.  Morse,  Ch.  Engr.,  16  W.  Saratoga 
Street,   Baltimore): 

Annapolis — Annapolis  Water  Co.,  in- 
stallation   of    liquid    chlorine    plant. 

Bloomington  —  Piedmont  Waterworks 
Co.,  installation  of  liquid  chlorine  plant 
at   Bloomington. 

Apex,  N.  C. — Town  has  granted  Munici- 
pal Service  Cor.  a  franchise  to  construct 
and  operate  an  electric  lighting  plant, 
water  works  and  sewer  system;  cost  esti- 
mated at  J40,000.  Engineer,  John  Bray  of 
Raleigh. 

Dayton,  Ohio. — Bonds  for  $135,000  sold, 
to  be  used  for  water  works  extensions  and 
Improvements. 

Shelby,  Iowa. — J.  H.  Mayne,  of  Council 
BlufTs,   preparing:  plans  for  water  works. 


Manitowoc,  Wis. — Citv  about  to  Install 
two  pumps,  one  of  3,000,000  gal.  against 
65  lb.  pressure,  the  other  of  3,000,000  gal. 
against  125  lb.  pressure. 

Pleasanton,  Neb. — Citizens  voted  $9,000 
bonds  for  constructing  water  works  from 
plans  of  E.  H.  Morey.  of  Kearney,  City 
and  Co.   Engr. 

Chinook,  Mont. — Reported  City  Council 
will  install  a  filtration  plant;  cost  esti- 
mated between  $8,000  and  $10,000. 

Lockhart,  Tex. — Citizens  Light  &  Water 
Co.  reported  formed  by  John  T.  Storey, 
J.  W.  Swearingen,  J.  W.  Karbach  and 
others  to  construct  water  works,  electric 
light  plant  and  ice  plant. 

Marshall,  Okla. — City  proposes  issuing 
$25,000  bonds  for  water  works  and  an 
electric   light   plant. 

Bremerton,  Wash,  —  Citizens  Aug.  4 
voted  bonds  to  purchase  and  improve  the 
local  water  system  about  $44,000  will  be 
used  in  betterments. 

Hlllyard,  Wash. — Sawyer  Bros..  White 
Building,  Seattle,  engaged  to  prepare 
plans  for  a  reservoir  for  city;  cost  about 
$8,000. 

La  Grande,  Ore. — Engineers  and  City 
Water  Dept.  reported  to  have  completed 
survey  for  new  dam  at  intake  on  Beaver 
Creek,  18  miles  distant  in  the  mountains. 


Portland,  Ore. — City  Council  reported 
to  have  voted  to  install  water  meters  on 
all  service  connections  where  consumers 
have  petitioned  for  them.  Reported  sev- 
eral hundred  will  be  purchased  and  in- 
stalled at  once.     A.  L.  Barbur,  City  Aud. 

Hill  City,  Idaho.— Reported  H.  Scruggs, 
of  Hill  City,  will  install  water  works,  to 
include  wells,   reservoir  and   pipe  lines. 

Holllster,  Idaho.  —  Townsite  Co.,  in 
which  R.  E.  Shepherd  is  interested,  will 
instal  water  works  to  consist  of  reser- 
voir, tank,  water  mains,  pumping  station 
and  tower. 

Pocatello,  Idaho. — Reported  city  has  de- 
cided to  install  municipal  water  works 
and  distribution  system,  and  engineer 
will  be  employed  to  supervise  installation. 
Water  to  be  taken  from  big  springs  lo- 
cated four  miles  from  Pocatello  near 
Portneuf.  It  is  said  no  additional  steps 
will  be  taken  to  purchase  local  plant. 

BIDS     DESIRED. 

South  Bralntree,  Mass. — Until  Aug.  21 
by  Water  Comrs.  (James  T.  Stevens, 
Chmn.),  Box  53,  for  furnishing  c.-i.  water 
pipe,  hydrants,  gates,  special  castings, 
etc.,  excavating  in  both  earth  and  ledge 
and  for  laying  said  pipe  and  castings  as 
an  extension  to  water  system  in  Liberty 
Street.     W.  E.  Maybury,  Supt. 

Gloucester  City,  N.  J.— Until  Aug.  20 
(readvertlseraent)    for  furnishing  and   in- 


stalling boilers,  stacks,  tank  serving 
pumps,  air  compressors,  together  with 
deep  well,  air  lifts,  etc.  A.  Blatchley, 
Engr.,  1052  Drexel  Building.  Philadelphia, 
Pa.     J.  F.  Lenny,  City  Clk. 

Brewster,  Ohio.— Until  Aug.  20  by  L.  S. 
Lash,  Village  Clk.,  for  furnishing  ma- 
terial and  constructing  municipal  water 
works.  The  W.  J.  Sherman  Co.,  Engrs., 
Toledo. 

Cleveland,  Ohio.— Until  Aug.  20  by  A. 
R.  Callow,  Comp.  Purchases  and  Supplies, 
for  furnishing  material,  excavating  test 
pits  and  making  borings  for  the  proposed 
Kirtland  filter  plant. 

Cleveland  Heiahts.  Ohio.— Until  Sept.  7 
by  H.  H.  Canfield,  Village  Clk.,  for  laying 
6-in.  and  8-in.  water  main  in  Derbyshire 
Road,  and  6-in.  main  in  Lenox  Road.  F. 
A.  Pease  Engineering  Co..  Engrs.,  Mar- 
shall  Building,   Cleveland. 

Newark,  Ohio. — Until  Aug.  20  for  33 
tons  Class  A  c.-l.  pipe  and  34%  tons 
specials.    Address  C.  H.  Wells,  City  Engr. 

Berwyn,  III.— Until  Aug.  17  by  Oscar 
N.  Lindahl,  Secy.  Bd.  Local  Improv..  for 
constructing  c-i.  water  supply  pipe  in 
Twenty-second   and   other  streets. 

Chicago,  111.— Until  Aug.  20  by  W.  R. 
Moorhouse,  Comr.  Pub.  Wks.,  for  fur- 
nishing material  and  constructing  a 
chlorinating  plant  for  treatment  of  water 
pumped  at  Twenty-second  Street  Pumping 
Station. 
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MbWImW.  IU.— UntU  8w(.  T  by  CUT 
Ctark.  far  tmrniihlaK  and  lnstallln«  a 
MauB  di1*«B  dMp  wd  pump  in  a  iT-in. 
w«D  and  two  If*  saL  par  minute  L'lxler- 
wrltcr  stauB  pumpai 


_-^ ,    lUw— Cnta   Anc    14    by    J.    F. 

paalii.  City  Clk.,  for  eooatnictlos  water 
«a(kik  adv«rtla*a  to  Biwlaaanas  Record. 


low.    PaUl    Aoc.    i*   by   W. 

Mar.  City  Clk..   for  an   <*rth 

of  U.Mt  cu.  yd.  ambankmant,  pump 

KimTlty  flitar  plant,  pumpa,  raoton, 

and  U(,M«  ft.  l*-ln.   force  main. 

M.  a.  Ball.  Centerrllle. 


CnHI  .\u«.  It  by  8.  C 

Saa.  CUj  Baeeodar,  for  furnlsbinc  m«- 
(arial  and  eonatructlmt  a  rclnforceil  con- 
erotf  raaarvolr.  advertlacd  In  Enclneartns 
Raoord. 

MIIHgan.  Nab.— UnUI  10  a.  m..  Auc.  24. 
by  City  Clark,  for  conatructlnc  water 
worka.  to  coat  t*.MO.  Marts  &^  Co.. 
Basra.  Uneoln. 

_  VaMajo.  CaL— Until  SapL  7  at  Bureau 
•uMillta  and  Aoeooata.  Nary  Dapl..  Wash- 
taCtoa,  IX  C  for  Sek.  MW— MlaooUaacoua 
&-L  piM  aiHl_AttlacB  daUrerad  at  Navy 


AKenoaha,  Wla. — letter  offlcial  reportu 
■ute  contract  has  been  awarded  to  Qrell- 
Inc  Bros.  Co.,  114  N.  Adama  Street, 
Graen  Bay,  for  42-ln.  c.-l.  Intake,  a  sub- 
marcad  intake  crib  and  a  t4-ln.  main 
under  harbor  (bids  opened  July  26)  at 
followtnK  detailed  bid:  4700  ft.  c.-l.  pipe, 
per  ft.  tlS.iS:  SO  clow  joints,  }300:  sub- 
mersed crib,  t<.000^  24-in.  main  under 
harbor,  t<,7&0:  diver,  extra  Per  day,  $75: 
divine  equipment,  per  day,  IS50:  special 
Joints,  ea.  $25.  B.  C.  Brennan,  Supt. 
Water  Dept. 

AWIbaux,  Mont. — Contract  awarded  to 
Hacfert  Constr.  Co..  Fargo.  N.  D.,  for 
consmictinc  water  works,  at  $24,500. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


Oirt^-UnUI     Aac     »     by 

B.  Saer.  Bd  Water  Comrs.. 

far  ooastraettac  a  ralnforced  concrete  gal- 
lary  and  eoBaaetlOBa  thereto.  Chipman  & 
lowers,  Basra..  Mall  Buildlns.  Toronto. 

PRICES     AND     LETTINOS. 
♦fadtcalas  award  of  comroct. 

lUon.  N.  Y.— FoUowtns  bids  opened  Aur 
9  by  Bd.  Water  Comra.  <a«orsa  R.  Rus- 
•aO.  Saor.)  for  about  1%  mllea  10-in.  c-i. 
Bcpa  and  conatructlnc  a  concrete  divert- 
las  dam.  Intake  chamber  and  gate  houae: 
R  F.  Rally.  Uttca,  »12.75»:  C.  A.  Chat- 
kaa^  Brracuaa.  nx.tt2:  George  A  Bove, 
Bona.  nt.Mt:  A.  M.  Harper.  Inc..  New- 
'      tlt.S».      J.     D.     Ringwood.     City 


♦N* 
oAdal 


N.  v.— FoIIowtng  are  bids 
Aug.  t  by  Bd  Water  Comrs. 
B  O.  Spalding.  Clk.).  for  construc- 
tlao  of  a  1«  and  12-tn.  water  pipe  in 
Market  and  MIU  StraeU:  C.  B.  Whitmore 
Ool.  LAckport.  flS.tM;  F.  J.  L.  Valley. 
jLockport.  tl(,*M:  C.  N.  Suthorpa  A 
Co..   Loekport.    tlT.UO. 

Naw  Vortc  N.  v.— Foltowing  are  un- 
dal  totale  of  four  lowest  bids  opened 
Ans.  !•  by  Water  Bd.  for  Contract  186— 
Maktns  six  borings  through  rock,  each 
•aar  tM  ft.  deep,  at  East  Shaft  of  Hudson 
gl»ga.  of  Catskin  Aqueduct,  town  of 
Vufekm.  Datchcas  County:  Sullivan  Ma- 
ehlaary  OOl.  Itt  8.  Michigan  Avenue.  Chi- 
«•«.  n^  nt.l*i  (awarded  contract); 
Barper  IfaefaiDary  Ca.  M  Church  Straet. 
Maw  Tork.  tIl(M:  Spragua  A  Hen  wood, 
iDC.  Naw  Tork  Street  and  Monaey  Ave- 
ana.  Serantoo.  Pa..  IIJ.MI:  FVnnsylvania 
Drilling  Co..  SO  Carson  Street.  Pittsburgh, 
nL.  $ls.J4S. 

^kCavlnoton,  Ky.— Contract  for  ezca- 
aMlas  and  Oiling  trenches  In  which 
anargancy  main  wiU  be  laid  from  raaar- 
volra  at  Flort  Tlmmaa  to  Ucklng  River 
•ppoalte  LatoBla  reported  awarded  by 
qty  Cooira.    to   Ban   Vaatlne   A   Co.,   at 

'ACIawataad,  Ohio.— Contract  awarded 
by  Bd.  of  Control  to  Babcock  A  Wllcoz 
BoUar  Co..  Naw  Tork,  for  live  MM  hp. 
■Urtlac    typa    boUers    with    soparliaatar, 

SSS*.J^Sr  *^  '"I'H  wort  eomplata.  at 
$M.4M  mMs  opanad  July  tt). 


PROPOSEJ     WORK 

IMarlboro,  Mats.— City  Council  passed 
loan  order  of  $20,000  for  an  auxiliary 
sewer.     T.   S.   O'Holloran,   Mayor. 

Buffalo,  N.  Y. — City  Council  has  ordered 
construction  of  9  f t.  x  6  ft.  6  in.  brick 
sewer  in  Texas  Street,  and  a  6-ft.  rein- 
forced concrete  sewer  in  Babcock  Street 
between  Prenatt  Street  and  Buffalo  River. 

Rochester,  N.  Y.— City  Council  con- 
sidering construction  of  Dalmalne  Cres- 
cent sewer,  walks  and  jading,  cost 
17,000:  Clinton  Avenue  North,  sanitary 
and  storm  water  sewer,  $17,000;  Hollen- 
beck  Street  storm  water  and  sanitary 
sewer,  $8,500. 

Delmar,  Md. — Town  of  Delmar  ordered 
to  submit  plans  and  specifications  for  a 
sewer  aystem  and  sewage  disposal  plant. 

Maryland. — Among  permits  issued  by 
Mar>-land  State  Deportment  of  Health 
during  July,  were  the  following:  (Robert 
B.  Morse.  Ch.  Engr..  16  W.  Saratoga 
Street.   Baltimore): 

Chestertown. — Lateral  sewer  extensions 
and  extension  of  water  distribution  sys- 
tem. 

Takoma  Park.— Lateral  sewer  exten- 
sions. 

Maryland  Agriculture  College  (College 
Parle ).^^e wage   disposal   plant. 

Maryland  State  Normal  School  (Tow- 
son). — Sewage   disposal   plant. 

Preston. — Lateral    sewer    extensions. 

Betterton. — Sewerage  system  and  dls^ 
poaal   plant. 

Ocean  City. — Permit  to  issue  $12,000 
worth  of  bonds  for  sewerage  construction. 

Rockvllla,  Md. — Commissioners  of  Mont- 
gomery County  having  plans  prepared 
for  sewer  system  and  disposal  plant  in 
the  Little  Falls  Branch  dralnaice  area; 
preliminary    estimated    cost,    $126,000. 

Silver  Spring,  Md.— See  "Water  Works." 

Towaon,  Md. — A  sewer  system  and  sew- 
age disposal  plant  are  proposed  at  Tow- 
son.  The  preliminary  estimated  cost  Is 
about  $40,000. 

Parkersburg,  W.  Vs. — Bonds  for  $200,000 
will  be  sold  by  City  Clerk  Aug.  19  to  be 
used  for  sanitary  sewers,  brick  and  con- 
crete paving. 

Salem,  III. — Caldwell  Eng.  Co.,  Jackson- 
ville, engaged  to  prepare  plans  and  super- 
intend construction  of  sewer  system;  cost 
«S«.000. 


_.  '^•f*'*'?'  Canii.— Following  are  unit  prices  of  4  lowest  bids  opened  August  2  by 
2t.^^^  ^'■"Tt  '*^-  **  Savine.  Ch.  Engr.,  Pllgard  Building)  for  constructing 
RWarte  Oornar  Dam.  eompenaaling  reservoir.  Contract  10— (a)  C.  W.  Blakeslee  & 
P"&  ^SL^2^*^'  •^;'**  (awarded  contract):  (b)  Larkin  A  Sangster,  Seneca  Falls, 

K.  T.,  tm,M>:   (c)  Winston  A  Co,  .Vew  Tork.  N.  T..  $389,540;   (d)  Coleman  Bros., 

IaaB^4l<.M«:                                                       .(a)          (b)  (c)  (d) 

aadaarlng  and  grubbing $125.00     $125.00  $100.00     $160.00 

yd.  earth   excav.    In   cut-off   trancb   balow 

,„--.       alavatlon  W. 0.67          0.80  1.15  2.00 

'•S'Sf  •■-  't  •''*''*"•*•'"'■''*'"*"<'  highway 0.85          0.40  0.40  0.40 

MW  an.  yd.  rock  excav.  for  conduit  and  under  oore- 

wan  and  waste  wair 2.15          S.OO  3.00  3  00 

*^**f  <«»■  T<L  rock    excav 1.4g          i.go  1.40  1.50 

*••••  •«•  ra.  apodal  preparation  of  rock  surfaces...      0.50         0.45  0.40  0  50 

H.Mt  CO.  yd    rallll.  and  embankg.  of  aoil 0.62          0.65  0.54  0.46 

IM.tM  ea.  yd.  raflll.  and  embankg.  of  gravelly  matter 

_.^       and   rock.             ...           0.27          0.40  0.47  0.37 

XJ,tm  en.  yd.  reoa  aad  ambaakg.  of  cofferdams 0.20          0.20  0.10  0.49 

6.aM  en.  yd  surfaea  draaalag  and  graaslng 0.70         0.80  0.60  0.50 

U.TM  CO.  yd  coaerata  maaoary.  Claoa  A 3.M         3.90  3.60  3.80 

?.•••  CO-  y4-  cooarau  maaoBry.  Claoa  B t.M         5.60  5.00  5.50 

S.Ma  en.  yd  cOBcrata  raaaonry,  Claaa  C 4.20         6.50  6.00  5.60 

IM  CO.  yd.  eanerata  maoonry.  Claaa  D 6.S0         9.60  9.00  7.00 

1.M*  an.  ft.  fiBMh.  oonerata  surfaces  by  acnib.  and 

^     ««*• 'rtth  add 0.08        0.08  0.10  010 

ft  ea.  yd.  bridi  masonry 14.60       20.00  20.00  16.00 

IM  caaaacUMia  from  machines  to  grout  pipea 0.60         2.00  0.85  1.00 

.'S.S:  Z?-MS?*\.:-:- .: ♦•^*        <■••  S-OO  5.oo 

I.Mt  Ha.  fL  dnlUna  bolaa  In  rock  and  masonry 0.36         0.60  0.40  0.40 

M.MO  bbL    Portland  camaBt 1.71          1.65  1.80  1.50 

•M  CO.  yd.  pavlns  .and  dry  rubble  masonry 3.25         3.00  2.60  2  60 

!.•••  eu.  yd.    riprap 1.30          2.00  1.26  2.00 

t  lOB   foraM).    asM   lar.    c-L    pipa   and   special 

.w*"*'V"  •-.  ^ ■■•     W.OO         56.00  36.00  60.00 

!.•••  lb.  aman  staal  pipe   O.OS          0.06  0.04  0.06 

40.SM  lb.  maiai   for    reinforcing   concrete   and    water 

_.  atopa  , .  .^ 0.04H       0.04  0.04  0.08 

ti,M*  Ifeb  Mae.  eaat  Iron,  wrought  Iron  and  steal 0.04H      0.04H      0.05  0  06 

IM  lb.  bronaa  ard  copper 0.75          0.45  0.60  0.3o 

l(,OM-lb.  rocahra.  haul,  store  and  place  metal  work, 

farnlahad  by  Bd 0.03         0.02  0.02  O.Ol 

no  Ha.  ft.  vltr.  (np«.  8  In.  or  leas  in  diameter 0.65          0.40  0.60  0  50 

100  tin.  ft.  vttr.  pipe.  10  to  IS  In.  In  diameter 1.25          0.85  1.00  o]70 

t.SOA  sq.  yd.  gravel  ovrface  for  highways 0.68          0.60  0.75  0  40 

l.OOO  tin.  ft.  wooden  guard  ralla 0.30          0.26  0.25  0  30 

200  cu.  yd  gravel  and  broken  stona 2.10          l.sn  100  2  00 

IM  Un.  ft.  teat  borings 4.60          8.0<i  5.00  400 

Oroatlas  iiielilnaa  and  aqolpment  (lump  son)) MO.M      600.00  360.00  40000 

Oora  and  Bialatananoa  of  highways  (lump  sum) 6M.M      600.00  200.00  600  00 


Springfield.  III.— In  about  30  days  bids 
will  be  received  by  Mayor  for  construc- 
tion of  a  10  X  12-ft.  reinforced  concrete 
extension  to  town  branch  sewer,  about 
1000  ft.  lonB;  estimated  cost  $16  per  ft. 
Wade  S.   Seeley,  City  Engr. 

Elliott,  lows.- Theo.  S.  De  Lay,  of 
Creston,  reported  to  be  making  prelim- 
inary survey  for  a  sewer  system. 

Anoka,  Minn.— Plans  and  specifications 
are  wanted  for  municipal  improvements. 
It  is  proposed  to  engage  a  consulting 
engineer  this  month  to  prepare  plans  and 
estimates  for  a  system  of  sewers  and  also 
for  paving.  Address,  Henry  Lee,  City 
Manager. 

Elko,  Nev,— Citizens  voted  $40,000  bonds 
for  construction  of  sewer  system. 

Seattle,  Wash.— Council  has  ordered 
sewers  constructed  in  Stroud  Avenue,  also 
a  main  trunk  sewer  system  in  Seaview 
Avenue  from  Sixtieth  to  Market  Streets. 
H.  W.  Carroll.  City  Clk. 

Bd.  Public  Works  has  approved  plans 
for  sewers  in  N.  and  W.  Forty-eighth 
Streets,  to  cost  $12,000.  and  sewers  in 
Sixth  Avenue  N.  W.,  at  a  cost  of  $90,000. 

Enterprise,  Ore. — City  Council  reported 
to  have  passed  ordinance  providing  for 
construction  of  lateral  sewers,  to  cost 
$25,000. 

Richfield,  Utah.— Bonds  for  $25,000  for 
sewers,  will  be  sold  Aup.  19,  advertised  in 
Engineering  Record.  Address  Annie  H. 
Bean,   City  Record. 

Vancouver,  B.  C— A.  G.  Dalzell,  Asst. 
City  Engr.,  writes  no  contracts  yet  let 
for  Hastings  Park  trunk  sewer  and  out- 
fall; may  be  constructed  by  day  labor  by 
the  Joint  Sewer  and  Drainage  Board. 

BIDS     DESIRED, 

Rochester,  N.  H.— Until  Aug.  31  by 
Water  and  Sewer  Com.  (F.  Hussey.  Clk.), 
for  8100  ft.  8  to  12  in.  sewer  pipe,  etc., 
advertised   in   Engineering  Record. 

Boston,  Mass. — Until  Aug.  18  by  Metro- 
politan Water  &  Sewerage  Bd.  (Frederick 

D.  Smith,  Engr.  Sewerage  Wks.)  tor  170 
tons  84-in.  bell  and  socket  c.  i.  pipes,  and 
140  tons  special  c.  i.  pipes  ranging  from 
48  to  84  in.  to  be  delivered  at  Boston 
Harbor. 

Woonsocket,  R.  I.— Until  Aug.  24  by  Bd. 
Sewer  Comrs.  (Frank  E.  Holden,  Chmn.) 
for  constructing  about  4400  ft.  8-in.  and 
about  500  ft.  15-in.  sanitary  sewers  and 
appurtenances,  advertised  in  Engineering 
Record.     Frank  H.  Mills,  City  Engr. 

Brockport,    N.   Y.— Until   Aug.   25   by  F. 

E.  Reynolds,  Village  Clk.,  for  constructing 
sewage  disposal  plant,  from  plans  of 
Charles  C.  Hopkins  of  Rochester,  adver- 
tised in  Engineering  Record.  Bonds  to  be 
sold  Aug.  26. 

Long  Island  City,  L,  l„  N.  Y.— Until 
Aug.  19  (readvertisement)  by  Maurice  E. 
Connolly,  Pres.  Boro.  Queens,  for  con- 
structing sewer  in  portion  of  Atlantic 
Avenue  about  1270  lin.  ft.  7-ft.  reinforced 
concrete  sewer.  877  lin.  ft.  4-ft.  concrete 
sewer,  132  M  ft.  timber  for  sheeting  and 
bracing,  etc.     Security,  $24,000. 

Oswego,  N.  Y.— Until  Aug.  20  by  Dept. 
Wks.  for  sewer  construction  about  9722 
ft.  8  to  22-in.  vitr.  tile  sewer,  3956  ft.  24, 
27,  30.  36  and  42-in.  reinforced  concrete 
or  vitr.  tile  sewer,  312  Y  branches,  etc., 
advertised  in  Engineering  Record. 
Charles  W.   Llnsley,  Comr.  Wks. 

Yorktown  Heights,  N.  Y.— Until  Aug.  31 
by  William  B.  Osgood  Field,  Pres.  Bd. 
Mgrs.  State  Training  School  for  Boys,  for 
sewerage  and  sewage  disposal  plant  at 
this  school,  advertised  in  Engineering 
Record.  Lewis  F.  Pilcher,  State  Archt., 
Albany. 

Nutley,  N.  J.— Until  Aug.  16,  at  8  P.  M., 
by  Bd.  Town  Comrs.  for  vitr.  pipe  sewer 
in  Franl<lin  Avenue,  about  13,856  lin.  ft. 
6  to  12  in.  pipe.  33  manholes,  etc.;  also  for 
main  trunk  vltr.  pipe  sewer  with  brick 
manholes  from  Franldin  Avenue  and  Har- 
rison Street  northerly  through  Franklin 
Avenue  to  Stager  Street,  In  Stager.  Spring 
and  other  streets,  about  15.371  ft.  6  to 
12  in.  pipe.  36  manholes,  480  c.  I.  curb 
markers,  etc.  Frank  T.  Shepard,  Town 
Engr. 

Lebanon,  Pa.— Until  Aug.  25  (extension 
of  date  from  Aug.  18)  for  furnishing  ma- 
terial and  constructing  a  sewage  disposal 
plant,  advertised  In  Engineering  Record, 
names  H.  Fuertes,  Engr.,  140  Nassau 
Street,  New  York.  T.  R.  Crowell,  City 
Engr. 

Sellersvllle.  Pa.— Until  Aug.  30  by  H.  J 
Zane,  Boro.  Secy.,  376  N.  Main  Street,  for 
constructing  approximately  22.640  ft.  8,  10 
and  12-ln.  sewers,  advertised  in  Engineer- 
ing Record.  Bascom  &  Sieger,  Engrs., 
Room  605,  Allentown  National  Bank 
Building.  Allentown. 

Westchester,  Pa.— Reported  desired  un- 
til Aug.  24  by  City  Clerk,  for  constructing 
sewage  and  pumping  station,  complete, 
including  four  4-ln.  vertical  motor-driven 
centrifugal  pumps  and  1.500  ft.  8-ln.  c.  i. 
force  mains.  Remington  &  Vosbury, 
Engrs.,  Camden,  N.  J. 

.  °'."'"A.^'"-;;r,^'"'"  ^«"'-  "  ^y  h.  c.  sis- 

trunk,  City  Clk.,  for  constructing  a  sani- 
tary sewerage  system,  to  Include  furnish- 
ing material  and  constructing  121  203  ft 
6  to  18  in.  sewer  pipe.  231  manholes,  51 
automatic     flush     tanks,     37     hand     flush 


tani<s,  necessary  Y  branches  and  a  sew- 
age disposal  plaftt.  The  J.  B.  McCrary 
Co.,  Engrs..  Third  Natl.  Bank,  Atlanta, 
Ga. 

Akron,  Ohio.- Until  Aug.  21  by  Bd.  Con- 
trol, for  constructing  sewers  in  portions 
of  LaCroix,  Gertrude.  Abel  and  other 
streets,  in  ail  about  3600  ft.  8  in.  and  1800 
ft.  10  in.  sewers.  C.  P.  Parker,  Dlr.  Pub. 
Service. 

Canton,  Ohio. — Until  Aug.  17  by  Director 
Public  Service  for  constructing  Shivers 
Run  Storm  water  sewer  with  laterals. 

Cleveland,  Ohio. — Until  Aug.  19  by  A. 
R.  Callow,  Commissioner  Purchases  and 
Supplies,  for  constructing  sewers  in  por- 
tions of  Bessemer  Avenue,  E.  Sixty- nifth, 
East  Ninety-third.  East  Ninety-fourth 
and   E.    Ninety-fifth   Streets. 

Cleveland  Heights,  Ohio.— Until  Sept.  7 
by  H.  H.  Canfleld,  Village  Clk.,  for  con- 
structing sewers  in  portions  of  Derbyshire 
and  Lenox  Roads.  Engrs.  F.  A.  Pease, 
Engineering  Co.,  Marshall  Building.  Cleve- 
land. 

Fenton,  Mich. — Reported  desired  by  City 
Clerk  Aug.  16  for  construction  of  sanitary 
sewer. 

Berwyn,  111, — Until  Aug.  17  Oscar  N. 
Lindahl.  Secy.  Bd.  Local  Improv.,  for  con- 
structing vitr.  tile  pipe  sewers  in  Twenty- 
second    and    other  streets. 

Green  Bay,  Wis. — Reported  desired  until 
Aug.  17  by  (iom.  on  Sewers  and  Common 
Council  for  constructing  a  steel  outlet  for 
the  terminus  of  the  Cedar  Street  sewer  to 
the  Fox  River.     A.  Braun,  City  Engr. 

Cedar   Rapids,    Iowa. — Until   Aug.    20  by 
L.   J.    Storey.    City   Clk.,    for   constructing 
8  and  6-in.  sanitary  sewers  in  portions  of 
C    Avenue,    Seventeenth    Street   and   eev-  i 
eral  alleys. 

Stillwater,  Minn.— Until  Aug.  17  by 
City  Clerli  for  constructing  sewer  in 
Churchill  and  South  Fourth  Streets,  752 
ft.  24-in..  490  ft.  12-in.,  918  ft.  8-in.  and 
318  ft.  6-in.  vitr.  clay  pipe,  9  manholes, 
6  catch-basins  and  1  flusli  tank.  Lewis 
W.   Clarke,  City  Engr. 

Thorold,  Ont. — Until  Aug.  25  by  D.  J.  C. 
Munro,  Town  Clk.,  for  furnishing  material 
and  constructing  a  system  of  sanitary 
,  sewers  in  St.  Andrews  Ward,  comprising 
about  14,225  lin.  ft.  pipe  laying;  also  con- 
structing a  sewage  pumping  station.  Chip- 
man  &  Powers,  Engrs.,  Mail  Bldg.,  To- 
ronto. 

PRICES     AND     LETTINGS. 
i^Tndicates  award  of  contract. 

-ArPlttsfield,  Mass. — Contract  awarded 
by  Bd.  Pub.  Wks.  to  R.  W.  Emerson, 
Pittsfleld,  for  building  seventeen  new 
filter  beds  at  sewage  disposal  plant  at 
$21,544    (bids  opened  Aug.4). 

■A-Walllngford,  Conn. — Contract  awarded 
Aug.  3  for  tile  pipe  sewers  and  comple- 
tion of  low  level  trunk  sewer  to  O'Neil 
Bros..  Hartford,  at  $5,647.  W.  A.  Mac- 
kenzie, City  Engr. 

*Maywood,  N.  J. — Contract  awarded 
July  26  by  Borough  Council  (Charles 
Stass,  Clk.)  for  constructing  sanitary 
sewer  system  to  Martin,  Miller  &  Pizzi- 
mentl  of  Caldwell  at  $87,912.  Alexander 
Potter,  Engr.,  60  Church  Street,  New 
York. 

-A-Phlladelphla,  Pa. — Contracts  for  short 
extensions  to  the  city's  main  sewer  sys- 
tem to  connect  with  sewage  disposal 
plants  reported  awarded  as  follows: 
Adams  Avenue  to  Robert  Higgins,  $20,185: 
Gunner's  Gun  Relief  sewer  in  Indiana 
Avenue  to  Frank  Mark  Contr.  Co..  $56,352; 
Lincoln  Avenue  to  Hartwell  Lane  to 
O'Neill  &  Co.,  $4,497;  Thirty-fourth  Street 
to  Philadelphia  Paving  Co.,  $28,334;  Ve- 
nango .Street,  to  Emilio  Pascuzzi,  $14,651; 
temporary  sewage  pumping  station. 
Sixty-ninth  Avenue,  north  of  Old  York 
Road,  to  Francis  J.  Boas,  $9,055;  force 
main  in  Sixty-ninth  Avenue  north,  to 
Daniel  J.  Lynch,  $3,675;  Albanus  Street, 
to  McCool  Co.,  $9,500. 

-^Cincinnati,  Ohio. — Contract  for  con- 
structing sewers  in  Madisonville  Sewer 
Dlst.  awarded  by  Bd.  Pub.  Service  to 
Thomas  P.  Strack,  Cincinnati,  at  $61,756 
(bids  opened  July  12). 

-^Hamilton,  Ohio. — Contracts  awarded  by 
Bd.  of  Control  for  sanitary  sewers  in  Dis- 
trict 1  to  Charles  F.  Smith  Co..  Dayton, 
It  $21,389,  and  District  2  to  John  L. 
Walker  Co.,   Hamilton,  at  $22. .'',07. 

■(^Markle,  Ind.— Contract  for  construct- 
ing sewer  system,  requiring  approximately 
7300  ft.  12  to  30-in,  pipe,  etc..  awarded  to 
•Thomas  McGovern,  Wabasli.  at  $11,510. 
Next  3  lowest  bids:  R.  P.  Hip.sklnd,  Wa- 
bash. $11,721:  D.  E.  Knipp.  Flora.  111., 
$12,120;  Keefer  &  Bailey.  Huntington, 
$12,313.  T.  J.  Yoos.  Town  Clk.  Engi- 
neer.  "Thomas  Ruggles.   Huntington. 

-^Beaver  Dam,  Wis. — Contrant  awarded 
by  Bd.  Pub.  Wks.  for  constructing  sani- 
tary sewers  and  appurtenances  in  East 
Sewerage  Dlst.  to  .Sykes  Co.,  Minneapolis, 
Minn.,  at  $29,119.  Next  three  lowest  bids: 
J.  B.  Sheets  Co.,  Pittsburgh.  Pa,  $29,- 
832;  V.  E.  Kamlnski,  Watertown,  $31,309; 
G.  W.  .Vulholiand.  Kaukanna,  $32,381. 
Work  includes  approximately  13,473  ft. 
8  to  24-ln.  pipe.  1700  lin.  ft.  6-in.  pipe, 
risers,  etc.  E.  P.  Parsons,  Engr.,  Water- 
town. 

-A-Aberdeen,  S.  D. — Contract  awarded 
July  27  by  City  Comrs.  for  completion  of 
First  Avenue  sewer,  to  Arthur  A.  Dobson 
Co.,  Lincoln,   Neb.,  at   $24,027. 
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•^Wibaux,  Mont.— Contract  reported 
awarded  to  Haggert  Constr.  Co.,  Fargo, 
N.  D..  for  constructing  sewer  system  at 
$12,998. 

♦Salt  Lake  City,  Utah.  —  Contract 
awarded  for  constructing  sewers  in 
Sewer  Extension  354,  about  23,632  ft. 
(bids  opened  Aug.  4)  to  Gibbons  Bros., 
Reed  &  Roche,  1018  Lalte  Street,  Salt 
Lake  City.  This  company  bid  for  mono- 
lithic construction  types  B,  C,  D  and  E 
$303,540,  $296,511,  $299,791,  $298,471  re- 
spectively, and  for  reinforced  concrete 
pipe  Type  A,  $338,790.  Sylvester  Q.  Can- 
non, City  Engr, 


BRIDGES 


PROPOSED     WORK 

BInghamton,  N.  Y. — Citizens  July  30 
voted  $30,000  bonds  for  constructing 
bridge  over  Noyse  Island  and  one  over 
Pierce  Creek.  Plans  will  be  ready  and 
bids  asked  for  about  Sept.  15.  J.  A. 
Giles,  City  Engr.     D.  W.  Foster.  City  Clk. 

Whitesboro,  N.  Y. — A  steel  bridge  is  to 
be  constructed  over  Erie  Canal  at  Clinton 
Street:  cost  about   $11,000. 

Reading,  Pa. — Preliminary  plans  com- 
pleted by  county  engineer  for  constructing 
concrete  bridge  over  Schuvlkill  River  and 
canal  at  Bingaman  St.,  cost  about  $290,000. 

Cocoa,  Fla.— R.  N.  Andrews,  Clk.  of  City 
Council  writes  that  preliminary  survey 
now  being  made  for  bridge  to  be  con- 
structed across  Indiana  River,  between 
Cocoa,  Fla.,  and  Merritt  Island.  Engineer, 
C.    M.    Rogers,    Daytona,    Fla. 

Ellzabethtown,  Ky. — J.  S.  Irwin  of 
Elizabethtown  writes  bids  will  be  re- 
ceived in  October  for  constructing  a  steel 
bridge  on  concrete  foundation  over 
Rolling  Fork  Hiver  at  Woolbridges  Ferry; 
cost  $17,500.  To  be  constructed  jointly 
by  Comrs.  of  Bullett  and  Hardin  counties. 

Hamilton,  Ohio. — Press  reports  state 
that  the  County  Comrs.  have  been  en- 
Joined  from  signing  contract  reported 
awarded  in  June  to  A.  Yawger  Co.,  In- 
dianapolis, Ind.,  to  construct  Columbia 
Bridge  over  Miami  River  at  Wood  Street, 
a  concrete  bridge.  730  ft.  long,  to  have 
seven  pier.i:  cost  about  $96,000.  New  bids 
will  probably  be  called  for. 

St.  Louis,  Mo. — Bd.  Aldermen  voted  to 
construct  a  viaduct  over  Missouri  Pacific 
and  'Frisco  R.  R.  tracks  at  Tower  Grove 
Ave.,   cost  $200,000. 

Eureka  Springs,  Ark.— See  "Paving  and 
Roads." 

Port  Lavaca,  Tex.— See  "Paving  and 
Roads." 

Chains,  Idaho.— County  Clerk  writes 
bonds  for  $35,000  reported  sold,  to  be  used 
for  the  construction  of  bridges. 

BIDS     DESIRED. 

Woonsocket,  R.  I. — Competitive  plans 
desired  by  Bd.  Aldermen  (George  H.  Em- 
mott.  Chmn.),  for  constructing  2  bridges 
on  Hamlet  Ave.  and  one  on  Fairmount 
St.,  advertised  in  Engineering  Record. 
Frank  Mills,  City  Engr. 

West  Chester,  Pa.— Until  Aug.  23  by 
Co.  Comrs.  for  steel  girder  highway 
bridge  across  Muddy  Run,  Upper  Oxford 
Township,  advertised  in  Engineering 
Record.     Isaac  Y.  Ash,  Co.  Compt. 

Columbus,  Miss.- Until  Sept.  6  by 
Supervisors  of  Lowndes  County,  for  one 
steel  bridge  40  ft.,  one  steel  bridge  80  ft., 
a  steel  bridge  100  ft.  and  a  concrete  arch 
bridge  60  ft.  Engineer,  Gus  E.  Hauser, 
Columbus. 

Fremont,  Ohio.— Reported  desired  until 
Aug.  21  by  Co.  Comrs.  for  construction 
and  repair  of  5  county  bridges. 

Marietta,  Ohio.— Reported  desired  until 
Aug.  17  by  W.  P.  Alexander,  Co.  Aud.,  for 
constructing  concrete  bridge  over  Middle 
Hawk  Creek. 

Mount  Gllead,  O.— Reported  desired 
until  Aug.  20  by  G.  O.  Higgins,  Co. 
Aud.,  for  constructing  Beatty  Bridge,  124 
ft    long.  16  ft.  roadway  and  block  floor. 

Richmond,  Ind.— Reported  desired  until 
Aug.  21  by  County  Comrs.,  for  construct- 
ing several  concrete  bridges  and  culverts. 

Detroit,  Mich. — Local  press  reports  state 
bids  desired  until  Sept.  1  by  Comr.  Pub. 
Wks.,  for  building  the  Belle  Isle  Bridge. 
Probable   cost.   $100,000. 

Illinois.- By  State  Highway  Comn., 
Springfield,  for  constructing  bridges  as 
follows: 

Until  Aug.  16,  at  Washburn.  Garber 
Bridge,  reinforced  concrete,  16-ft.  span, 
roadway  56  ft.  Engineer's  estimate, 
$1,660.  A.  B.  Hurd,  Co.  Supt.  Highways, 
El  Paso. 

Until  Aug.  17,  at  Broughton,  steel 
bridge,  reinforced  concrete  abutments,  50- 
ft.  span.  Engineer's  estimate,  $2,950; 
Gregg  Garrison,  Co.  Supt.  Highways,  Gar- 
rison: also  at  Scottsvllle.  Sitton  Bridge, 
steel  structure,  reinforced  concrete  abut- 
ments, 100-ft.  span.  Engineer's  estimate, 
including  piles,  $6,450.  O.  B.  Conlee,  Co. 
Supt.    Highways,   Carlinville. 

Until  Aug.  IS,  at  Watseka,  Bridges  Nos. 
4  and   10,   reinforced   concrete  structures, 


each  60-ft.  span.  Engineer's  estimate, 
$6,575.  Benjamin  Jordan,  Co.  Supt.  High- 
ways, Watseka;  also  at  the  Langenfeld 
Hotel.  Centralia,  Bierman  Bridge,  rein- 
forced concrete,  15-ft.  span.  Engineer's 
estimate.  $546.  J.  A.  Davenport,  Jr.,  Co. 
Supt.    Highways,    Nashvillle. 

Until  Aug.  19,  at  Germantown,  Hankap 
Bridge,  reinforced  concrete  box  culvert, 
8-ft.  span,  18-ft.  roadway.  J.  T.  Gold- 
smith.  Co.   Supt.   Highways,   Carlyle. 

Until  Aug.  23  at  Hollerand  House,  Ful- 
ton, a  reinforced  concrete  bridge,  known 
as  Ward  Bridge,  30-ft.  span,  16-ft.  road- 
way: engineer's  estimate,  including  piles, 
$1,500.  V.  N.  Taggett,  Co.  Supt.  High- 
ways, Morrison;  also  at  Glenn  Hotel, 
Ashley,  for  Ashley  Bridge  No.  1,  rein- 
forced concrete,  20-ft.  span,  16-ft.  road- 
way: engineer's  estimate  $710.  J.  A. 
Davenport.  Jr.,  Co.  Supt.  Highways, 
Nashville. 

Green  Bay,  Wis. — Reported  desired  until 
Aug.  30  by  Com.  on  Streets  and  Bridges, 
for  constructing  a  Strauss  bascule  bridge 
over  East  River  at  Main  Street  and  a 
swing  bridge.  Probable  cost,  $55,000.  A. 
Braun.   City  Engr. 

Lake  Geneva,  Wis. — Until  Aug.  17  for 
one  concrete  reinforced  bridge,  35  ft.  span, 
2  abutments,  supported  on  66  piles;  esti- 
mated cost  $2,300.  Frank  Briegel,  City 
Clk.     J.  G.  Skeels,  City  Engr. 

Guthrie  Center,  Iowa. — I'ntil  Aug.  24  by 
County  Aud.  for  constructing  following 
bridges:  Bridge  No.  8-20,  Baker  Town- 
ship, a  60  ft.  pony  truss  steel  bridge  with 
concrete  abutments  and  concrete  floor; 
Bridge  No.  8-52,  Thompson  Township, 
over  Beaver  Creek,  a  32  ft.  I  beam  steel 
bridge  on  concrete  abutments,  concrete 
floor;  Bridge  No.  8-54.  Thompson  Town- 
ship, a  10x10x20  ft.  reinforced  concrete 
box  culvert  with  retaining  walls  and  hand- 
rail of  concrete. 

Mankato,  Minn. — ^Until  Aug.  18  by  C.  L. 
Kennedy,  Co.  Aud.,  for  constructing  a 
concrete  arch  bridge.  120-ft.  span,  18-ft. 
roadway,  in  Shelby  Township. 

Wadena,  Minn. — Reported  desired  until 
Aug.  23  by  County  Comrs.  for  construct- 
ing Bridge  1551  at  Twin  Lakes  two  60-ft. 
spans,  18-ft.  roadway,  concrete  piers  and 
foundation. 

Law/rence,  Kan. — Until  Oct.  ,6  by  Her- 
man Broeker.  Co.  Clk.,  for  constructing 
a  reinforced  concrete  bridge  over  Kansas 
River,  at  Lawrence,  advertised  in  Engi- 
neering Record.  Hedrick  &  Cochrane, 
Engrs.,  Kansas  City,  Mo.  Plans  and 
specifications  on  file  at  New  York  ofBce 
Engineering  Record. 

Oskaloosa,  Kan. — Reported  desired  until 
Aug.  19  by  L.  P.  Sheldon,  Co.  Clk.,  for 
constructing  13  reinforced  concrete  and 
steel  bridges,  also  repairs  to  various 
bridges. 

St.  Paul,  Neb.— Until  Sept.  3  by  K.  D. 
Bahensky,  Co.  Clk.,  St.  Paul,  for  con- 
struction of  bridge  across  Loup  River 
about  2  miles  south  of  St.  Paul.  Bids 
will  be  received  on  a  high  truss  steel 
bridge  composed  of  five  145-ft.  spans, 
with  16-ft.  roadway  resting  on  concrete 
piers  and  wood-piling  with  concrete  floor. 

Hudson,  S.  D.— Until  Sept.  7  by  D.  H. 
Wissink.  Co.  Aud.,  Canton,  for  construct- 
ing bridge  across  Sioux  River  about  2 
miles  south  of  Hudson,  to  consist  of  a 
structural  steel  span  of  120  ft.  with  con- 
crete floor  and  18  ft.  roadway,  concrete 
pier  under  each  end  of  main  span  and 
two  70-ft.   pile  approaches. 

Terrell,  Tex. — Reported  desired  until 
Aug.  26  by  Permanent  Road  Comrs.  (W. 
M.  Raley,  Secy.>  for  constructing  culverts 
and  bridging,  creosoted  timber  bridging, 
concrete  headwalls,  etc.  Bartlett  &  Ran- 
ney.  Engrs.,  San  Antonla. 

Kingfisher,  Okla. — Reported  desired 
until  Aug.  16  by  County  Comrs.,  for  con- 
structing seventeen  steel  and  concrete 
bridges.  Probable  cost,  $21,500.  Wra.  G. 
Newer,  Co.  Clk. 

Ventura,  Cal. — Until  Aug.  25  by  County 
Bd.  Superv.,  Ventura,  for  constructing 
the  south  abutment  and  approach  to  the 
Saticoy  Bridge.  Saticoy,  requiring  ap- 
proximately 11.500  cu.  yd.  of  embankment, 
500  cu.  yd.  concrete  in  abutment,  19,100 
lb.  reinforcing  steel  in  abutment,  726  sq. 
ft.  steel  sheet  piling,  20  concrete  piles,  35 
ft.  long;  1328  lin.  ft.  guard  fence,  etc.; 
also  constructing  Conejo  Bridge,  near 
Camarillo,  to  consist  of  8  spans,  each  30 
ft.  long.     J.  R.  McCloskey,  Co.  Clk. 

Pocatello,  Idaho. — Reported  desired 
until  Aug.  16  by  County  Comrs.,  Poca- 
tello, for  dismantling  of  present  bridge 
and  constructing  a  new  steel  highway 
bridge  across  Snake  River  at  Aught's 
Ford,   near  Triden. 

St.  John,  N.  B.— Until  Aug.  18  by  John 
Morrissey,  Minister  Pub.  Wks.,  Frederic- 
ton,  for  dismantling  the  old  suspension 
bridge  at  St.  John.  Specifications  may  be 
seen  at  the  office  of  the  Structural  Eng. 
Co..  Ltd.,  New  Birks  Building,  Montreal, 
Que. 

Ottawa,  Ont.— Until  Aug.  26  by  F.  C. 
Askwith,  Acting  City  Engr.,  for  con- 
structing substructure  Pretoria  Avenue 
bridge. 

Hankow,  China.— Until  Sept.  25  by 
Robert  \V.  Hunt  &  Co..  Consulting  Engrs., 
Monongahela  Bldg.,  Pittsburgh,  Pa.,  for 
supply  of  about  846  tons  steel  bridges  for 
Chinese  Hankow-Seechuan  Government 
Ry.,  Hankow  Ichang  Section,  advertised 
In  Engineering  Record. 


PRICES     AND     LETTINOS. 
iflndicatea  award  o1  contract. 

♦Montpeller,  Vt. — Contract  awarded 
Aug.  2  for  constructing  steel  girder  bridge 
to  James  E.  Cashman.  Burlington,  at 
$16,806.  Next  3  lowest  bids:  Penn  Bridge 
Co.,  Beaver  Falls,  Pa.,  $19,319;  R.  H. 
Howes  Constr.  Co.,  Boston.  Mass.,  $19,683; 
Spauldlng  Constr.  Co.,  Suffield,  Conn., 
$22,400.     George  A.  Reed,  City  Engr. 

Philadelphia,  Pa. — Following  are  totals 
of  four  lowest  bids  opened  Aug.  2  and 
Aug.  4  by  Dept.  Pub,  Wks.  (M.  L.  Cooke, 
Dir.)  for  constructing  bridges: 

Cambria  and  A  Streets  Bridge:  James 
D.  Dorney,  1204  E.  Montgomery  Street, 
$46,335;  T.  F.  Rellly,  1616  Thompson 
Street.  $61,700:  Carl  R.  Camp,  $51,349;  C. 
P.   Bower,  Bulletin  Bldg.,  $55,500. 

Holme  Avenue  Bridge,  Philadelphia: 
McNlchol  Paving  &  Constr.  Co.,  Betz 
Bldg.,  $67,856;  J.  E.  Brenneman,  1523  S. 
Front  Street,  $75,994;  Peoples  Bros.,  Inc.. 
2508  Callowhlll  Street.  $79,242;  Richard 
Walsh  &  Sons,  Inc.,  $108,340. 

Whitby  Avenue  Bridge:  F.  J.  Boas.  201 
N.  Broad  Street,  $34,731;  Richard  Walsh 
&  Sons,  Inc.,  $41,925;  Thomas  F.  Reilly, 
$38,815.50;    Monaghan   &   Losse.   $40,668.66. 

Front  Street  Bridge,  Philadelphia: 
Philadelphia  Paving  Co..  $11,792:  Frank 
Mark  Contracting  Co.,  2816  N.  Twenty- 
first  Street,  $12,515;  Daniel  J.  Lynch, 
$12,074;  Richard  Walsh  &  Sons,  Inc.,  $12,- 
900. 

♦Pittsburgh,  Pa. — Contract  for  con- 
structing bridge  over  Deer  Creek  in 
Harner  Township  awarded  by  County 
Comrs.  July  30  to  John  F.  Howley  &  Co., 
Pittsburgh,  at  $6,687. 

♦Calvin,  Ky. — Contract  for  constructing 
steel  bridge  over  Cumberland  River 
awarded  by  Fiscal  Court,  Pineville,  to 
Vincennes  Bridge  Co.,  Vlncennes,  Ind.,  at 

$7,060. 

♦Austin,  Tex. — Contracts  awarded  by 
Co.  Comrs.  on  bids  opened  July  28  as  fol- 
lows: New  steel  approach  and  removal 
and  erection  of  2  spans  of  old  Colorado 
River  bridge  upon  concrete  piers,  includ- 
ing all  work  incidental  to  complete 
bridge:  Onion  Creek,  Moore  Crossing,  to 
Austin  Bros..  Dallas,  at  $4,600;  Cameron 
Road.  Bakers  Place,  concrete  bridge,  to 
Uneeda  Bridge  Co.  Austin,  $599;  Dessau 
(iauseway,  a  reinforced  concrete  cause- 
way to  Metcalfe  Eng.  &  Contr.  Co.. 
Austin,  $473. 

♦Seattle.  Wash. — Fofiowing  are  unit 
prices  of  Hans  Pederson,  Madison  Block, 
Seattle,  successful  bidder,  for  construct- 
ing substructure  and  superstructure  com- 
plete of  Lake  Washington  Bridge,  at  Fif- 
teenth Avenue  N.  W.  (bids  opened  July  23 
by  Bd.  Pub.  Wks.).  (F.  A.  Rapp,  Struc- 
tural Engr.): 

5,200  cu.  yd.  excavation $5.80 

2,700  cu.  yd.  Class  "A"  concrete 
deposited      under      water      by 

tremie,    1:2:4   mixture 6.60 

4,600  cu.  yd.  Class  "C"  concrete 
in     piers     above     water,     1:3:5 

mixture    7.00 

850    cu.    yd.    Class    "B"    concrete 

1:3:4   mixture 12.00 

127,000  lb.   reinforcing  steel 0.028 

300.000  ib.  furnish,  place  and 
paint  structural  steel  grillages 
and  anchor  bolts,  in  sub- 
structure,  including   grouting..  0.036 

2  flr  bumping  logs 25.00 

4.200  lin.  ft.  peeled  piles  in  pro- 
tection   works 0.20 

8     M     ft.     timber     in     protection 

works    25.00 

325  lin.  ft.  chains  on  dolphins 0.30 

560   sq.    ft.    surface    treatment   of 

panels    0. 03 

400  so.   ft.   brick  pattern  work...  0.20 

16  pendants  of  1  part  cement  to 

3   carts  sand 10.00 

4    test    piles 25.00 

8    eye    bolts    in    shafts    of  anchor 

piers    2.00 

750    cu.    yd.    extra    excav.    below 

elevation   — 35 2.00 

750  cu.  yd.  extra  excav.,  (blass 
"A"     concrete,     in     unwatered 

foundation   5.00 

230.000  lb.  furnish  and  erect  ma- 
chinery      0.09 

1,900,000    lb.     furnish     and     erect 

structural  steel 0.043 

390  cu.  yd.  furnish,  place  and 
adjust  gravel  concrete  coun- 
terweight      8.00 

280  cu.  yd.  furnish,  place  and 
adjust  cinder  concrete  coun- 
terweight     S.OO 

1     cu.     yd.     furnish     and     weigh 

gravel  concrete   test  blocks 15.00 

1     cu.     yd.     furnish     and     weigh 

cinder  concrete  test  blocks....        15.00 
890  sq.  yd.  roadway  floor  on  mov- 
able leaves 4.90 

410  sq.  yd.  roadway  floor,  includ- 
ing reinforcement  on  fixed  por- 
tion      3.90 

263  sq.  yd.  sidewalk  floor  on  mov- 
able leaves 0.60 


130  aq.  yd.  sidewalk  floor  on  fixed 
portion  1.00 

90  sq.  yd.  concrete  floor.  Includ- 
ing reinforcement,  on  machin- 
ery  platforms 8.60 

10,000  lb.  reinforcing  bars  In 
concrete   counterweight 0.028 

Electric  equipment  (lump  sum).  .13,000.00 

4  operators'  houses  and  2  toilet 
rooms  complete  (lump  sum)...      940.00 

Meneely  fog  bell  in  place  (lump 
sum)    100.00 

2  copper  ball  vessel  signals  in 
place    100.00 

80  lin.  ft.  iron  pipe  hand  rails  be- 
low deck  of  bridge 1.00 

Wooden  steps  and  railings  (lump 
sum)    100.00 

4  double  arm  roadway  gates 200.00 

14  oak  buffer  blocks 10.00 

Total $242,620 


♦Seattle,  Wash. — Following  are  unit 
prices  of  successful  bids  opened  July  23 
by  Bd.  Pub.  Wks.  for  constructing  steel 
bascule  bridge  on  concrete  foundations 
over  Lake  Washington  Canal  on  Fremont 
Avenue  (F.  A.  Rapp.  Structural  Engr.): 

♦Substructure      of      Fremont      Avenue 
bridge,     over     Lake     Washington     Canal, 
awarded    to    Pacific    States    Constr.    Co.. 
Burke  Building,  as  follows: 
Remove   existing  structures  and 

debris  (lump  sum) $2,000.00 

15,000  cu.  yd.  excavation 2.00 

3.600  cu.  yd.  Class  "A"  concrete 
deposited      under     water     by 

tremie,    1:2:4   mixture 7.00 

3,200  cu.  yd.  Class  "C"  concrete 
in    piers    above    water,    1:3:6 

mixture    6.65 

1,100  cu.  yd.  Class  "B"  concrete, 

1:2:4  mixture 10.00 

300   cu.    yd.    Class   "D "    mortar, 

1:2  mixture 20.00 

156,000  lb.   reinforcing  steel 0.03 

305,000  lb.  place  and  paint  struc- 
tural steel,  grillages  and 
anchor  belts,  including  grout- 
ing      0.0075 

2  fir  bumping  logs 23.00 

7,000  lin.  ft.  peeled  piles  in  pro- 
tection   works 0.20 

9  M  ft.  timber  in  protection 
works    25.00 

570  lin.  ft.  chains  on  dolphins...  0.30 

4    test    piles 18.00    •, 

1,200  cu.  yd.  extra  excav.  below  v, 

elevation   —32 1.50 

1,200    cu.    yd.    extra    Class    "A" 

concrete  below  elevation  — 32.  6.00 

8  eye  bolts  in  shafts  of  anchor 

piers    2.60 

Total $112,6.-.1.00 

♦Superstructure  of  Fremont  Avenue 
bridge  awarded  to  Beers  Bldg.  Co.,  Pit- 
tock  Building,  Portland.  Ore.,  as  follows: 
260,000     lb.     furnish    and    erect 

machinery   $0.1245 

2,650,000    lb.    furnish    and    erect 

structural  steel 0.042S 

305,000  lb.  furnish  structural 
steel,    erected    by    contractor 

for  substructure 0.0325 

700  cu.  yd.  furnish,  place  and 
adjust  gravel  concrete  coun- 
terweight     5.00 

10  cu.  yd.  furnish,  place  and 
adjust  cinder  concrete  coun- 
terweight     7.00 

1  cu.  yd.  furnish  and  weigh 
gravel  concrete  test  blocks...        10.00 

1  cu.  yd.  furnish  and  weigh 
cinder  concrete  test  blocks...        10.00 

1,010  sq.  yd.  roadway  floor  on 
movable  leaves 2.85 

400  sq.  yd.  roadway  floor.  In- 
cluding reinforcement  on  fixed 
portion    2.40 

490  sq.  yd.  sidewalk  floor  on 
movable   leaves 0.50 

172  sq.  yd.  sidewalk  floor  on 
fixed    portion 1.25 

20,000     lb.     reinforcine     bars    In 

concrete    counterweight 0.0275 

Electrical     equipment    complete 

(lump  sum) 13,288  00 

4  operators'  houses  and  2  toilet 
rooms  complete  (lump  sum)..      600.00 

Meneely  fog  bell  in  place  (lump 

sum)    100.00 

2  copper  ball  vessel  signals 15.00 

4     double     arm     roadway    gates 

complete    300.00 

Wooden  steps  and  railings  and 
angle  iron  bracket  supports 
(lump   sum) 200.00 

2  pairs  steel  ladders  providing 
access  to  counterweight  pit 
sumps 60.00 

2   pit   pumps   complete 425.00 

2  iron  gratings  over  counter- 
weight  nit   sumps 20.00 

60  lin.  ft.  black  iron  pipe  railings 
on  stairways  and  platforms 
below  deck 0.50 

2  machinery  houses  complete...      300.00 

130  lin.  ft.  galv.  iron  pipe  rail- 
ings at  sides  and  rear  of 
anchor  piers 0.60 

14   oak  buffer  blocks 3.00 

Total $154,601.00 


♦Cleveland,  Ohio. — Following  are  lowest  bids  opened  July  29  for  constructing 
reinforced  concrete  floor  of  Clark  .\venue  viaduct:  (a)  Edw.  A.  Weiland,  Cleveland, 
$78,682  (awarded  contract):  (b)  Manson  Co.,  Cleveland,  $91,053:  (c)  C.  A.  White  Co., 
Conneaut.  $96,672:  (d)  Walsh  Constr.  Co..  Davenport,  $99,440;  (e)  M.  P.  Flatten, 
Cleveland,  $101,230.     (F.  D.  Richards.  Bridge  Engr.) 

•(a)  (b)  (c)  (d)  (e) 

7,.=iO0  cu.   yd.   1:2:4  concrete $6.95         $8.10         $9.12         $9.40         $8.90 

1.050.000  Ib.    reinforcing  bars 0.0225       0.026         0.0248       0,025         0.03 

40,000  sq.   ft.  asphaltum  coating 0.0675       0.07  0.05  0.06  O.Oe 

580  lin.  ft.  3% -in.  Mason  safety  treads 0.40  0.36  0.40  0.50  1.00 
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*Partland,  Or*.— Contnurt  awarded  by 
Ooaia.  of  Public  Worka  to  Brmyton  Ens. 
Co..  Fortlaad.  for  oonMnicUon  of  ware- 
toOM  B  and  oonorete  viaduct  at  weat 
Old  ot  dp.  at  tSCSM.  Work  Includes 
or  ooor  "        ' 


foundation  and  construct - 
with  appurtanancoa.  usins 
a  relatoroad  eoacrata  pUe  foundation  un- 
der nortlicrlr  wall  of  warcliouaa:  prepar- 
loK  roadbad  aad  layfns  tracica  in  rear  of 
■  aiidiiiu—  and  axcavattns  and  construct- 
taK  ratalforced  concrete  viaduct  Mved 
witk  ataadard  wood  block  pavt.  at  Front 
Straat  end  of  aUp  adjoining  Muaidpal 
Dodc  No.  1.  Next  three  loweat  bids  on 
thla  propoaiilon  Palmer- EaUaon  Oooatr. 
Co..  iTT.OIt:  Baers  Bids.  Co.,  tS7.r74: 
AatOB  Tenar.  taS.T84. 


PAVING  AND  ROADS 


PROPOSED     WORK 

— ,    Conn.— Contract    for    pavlns 

Stnet   with   concrete  ai>d   wood 

Moek    awarded    by     Bd.     Pub.    Wica.     to 
t«oaaTdo      Suxlo.      Meriden.      at      about 

Buffalo,  N.  v.— City  Council  voted  to 
pave  Bailey  .\venue.  &b.  Ganson,  Mllnor, 
Potter.  Pratt.  Reea,  Bklllen.  W.  Ferry 
and   Vlrril   Streets. 

New  York.  N.  Y.— FoUowins  la  Uat  of 
atreeu  to  be  paved  durlnc  September, 
In  boroush  of  Manhattan  (Marctis  H. 
Marka.  Prea.)  Granite  on  Madlaon  Street, 
fraa  Rooaerelt  Street  to  New  Chambera 
Mt  aaphalt  on  Forty-fourth 
.ladlaon  Avenue  to  a  point 
1X4  ft.  E.  E.  C.  U:  Forty-eighth 
^-  .  Broadway  to  Eighth  Avenue: 
Fiftieth  Street.  Madlaon  Avenue  to  a 
point  averaclns  S2S  ft.  E.  B.  C.  L. ;  Sixty- 
alxth  Street.  Park  to  Fifth  Avenue:  Sav- 
anty-atxth  Straat.  Lexington  to  Park 
ATCDlie:  l(Mth  Street.  Central  Park 
Waat  to  Manhattan  Avenue:  Broadway, 
-aeventh  Street  to  Columbua  Circle. 
I  curb  to  rail  (granite  between  tracka). 

(tockaway  Beach  (P.  O.  Far  Rockaway). 
L.  I..  N.  Y.— Contract  wiU  be  let  in  tell 
for  repaTlng  Boulevard,  coat  about  WO.OOO. 
Maurio*  K.  Connolly,  Prea.  Boro.  Queena. 
Lone  laland  City. 


ar  N.  v.— Council  conaldering 
patrlK  wttb  aaphalt  of  EHIicott  Street,  to 
eoat  pt.OM:  Oraoaar  Place.  $13,000:  Suter 
~ •».«•  and  Norton  Street.  166.500. 


AYonkera,     N.     Y.^Contracta     for    Im- 

rvlng  atreeta  awarded  by  Bd.  Contract 
Bopplir  aa  foUowa  (bida  opened  Aug. 
S)  to  Winiam  Hopper.  Tonkara.  for 
Oas*  Avenue  and  TIbbeta  Road  at  |23,- 
tM.  to  O'Rourke  Contr.  Co..  12  Broad- 
way, Tonken.  for  Morsemere  and  Park 
Avennaa  and  Adama  and  Wllaon  Places 
at  tXX.tU. 

Now  Brunawrick,  N.  J.— Contract  about 
to  be  let  by  Bd.  Freeholdera.  New  Bnma- 
wlck.  for  paTlns  road  from  Weaton'a  Mill 
to  Commeretal  Avanue. 

Farrall,  Pa.— Bonda  for  $40,000  atreet 
bnprovement  will  be  aold  Aug.  17  by  John 
J.  Nolan.  Boro.  Secy. 

Scranton,  Pa^— City  Council  voted  to 
pava  Wyooalng  and  Monaey  Avenuea  and 
«aBitewt  aidarwalka  on  Brook  Street;  coat 

Maltimora,  Md.— P.  Flanasan  A  Sooa, 
Bammore.  recooimendad  for  award  of 
contract  for  paving  Gold  and  UlUen 
StraeU  with  anbaU  at  $1.09  and  $1.18 
PM-  aqoara  yard  reapaeUTely:  total  coat 
about  U»,tOt. 
'ACcotract  for  Unprorlng  Relaterstown 
awarded  by  County  Comrs.  to 
can  Paving  *  Contr.  Co..  Phlladel- 
Pa.,  at  $11,701. 

Parkaratairo.  W.  Va.— 4ta*  "Sewerage 
and  Bawag*  Dlspoaal." 

Jaahaen.  N.  C^-G.  A.  Moor*.  Sacy.  Bd. 
Boad  Comra  Jackaon  Townabip.  write* 
tkat  naw  bIda  for  oonatruotlng  t  or  10 
wH—  of  clay-grav*!  and  aaadatone  roada 
raMittar  raXetad  win  not  be  callad  for 


^^      ^  d,  S.  C—ClUxena  voted  $100,- 

•M  p«nnanept  atreet  paving  bond*. 


TaianialL  Tann.— contract  ia  about  to 
•a  tot  by  County  COmrs.  for  eonatructing 
■?•  "S^  '"  <S»lbom*  County,  at  coat 
■boat  $472.00*. 

Carralttan.  Ky.— Cltlien*  Aug.  S  vot*d 
m,MO  bond*  for  Improving  countr  roada. 
Wm.  Dcatherag*.  Co.   Clk. 

••iilay,  Ohio.— Bond*  for  $*S.000  for 
CoOeg*    and    f^exel    Avenue    street    Im- 

ifffiar.  Vinag*  Clk.,  Sept.  4. 

C«ahoct«n.  Ohio.— City  Council  voted 
to  pav*  Main  Street:  ooM.  about  tt.t**. 

Davton,  Ohio.— About  $700,000  la  to  b* 

WBt  by  County  Comra.  for  constructing 

macadam,     brick     and     concrM* 


rindtay.  Ohio.— Bonda  for  $M,000  for 
Main  Streat  Improvement  wM  b«  cold.  It 
la  reported.  Sept.  4,  by  Richard  O.  Munn- 
gm.   City  AadT 

Montvlll*,  Ohio.— Citlrena  voted  $$0  000 
bond*  for  eonatructing  roada. 


Naw  Washington,  Ohio. — Bonds  for 
tll.OOO  for  mtving  portions  of  various 
streeu  will  be  aold  Aug.  23  by  O.  C. 
Tobin.  Village  Ok. 

Carilnvllle,  III. — ^Bd.  Local  Improvements 
voted  to  pave  First  North  Street;  esti- 
mated cost,  $20,591. 

Jacksonville,  III. — Bd.  Local  Improve- 
ments voted  to  pave  W.  State  St.  with 
brick,   cost  $53,467. 

Council  Bluffs,  Iowa.  —  Council  has 
adopted  reaolutlon  providinK  for  paving 
10  atreeta  and  3  alleys,  mostly  with  con- 
crete and  some  brick. 

Anoka,  Minn.  —  See  "Sewerage  and 
Sewage  Disposal." 

Anaconda,  Mont. — City  Council  voted  to 
pave  Hickory  Street  and  Park  Avenue: 
coat,    $60,000. 

Eureka  Springs,  Ark.— County  Court 
has  ordered  a  road  Improvement  district, 
and  it  Is  expected  the  district  will  sell 
$50,000  bonds  for  construction  of  a  ma- 
cadiamised  highway  and  a  steel  bridge 
between  Eureka  Springs  and  Sellgman. 
J.  A.  Brulzford,  Chmn.  County  Road 
Com. 

Victoria,  Tex.— Bonds  for  $100,000  will 
be  sold  Aug.  30  by  C.  A.  'Werthelmer. 
City  Secy.,  as  follows:  $30,000  bridge  and 
street  improvement;  $30,000  fire  station; 
$40,000  electric  light. 

Santa  Fe,  N.  Max.— About  $500,000  Is  to 
spent  by  State  Highway  Comn.  for  road 
Improvements. 

Cathlamet,  Wash. — Plana  completed  and 
contracts  will  be  let  by  State  Hlphway 
Comn..  Olympla,  In  near  future  on  2 
sections  of  State  Road  No.  19  In  Wahkia- 
kum  County. 

Seattle,  Wash. — Contract  about  to  be 
let  by  Bd.  Pub.  Wks.  for  paving  E.  Colum- 
bia Street,  brick  pavement  on  Mill  Street, 
concrete  walks  on  Stroud  Avenue. 

Cltv  Engineer  estimates  rost  of  paving 
Hamlin  and  Shelby  Street.-)  at  $18,173 
and  resurfacing  First  Street  with  asphalt 
at  $22,000. 

Contract  about  to  be  let  by  Bd.  Pub. 
Wks.  for  paving  Popular  Place,  cost  $10,- 
000:  paving  south  side  Market  Street. 
cost  $25,000,  and  for  filling  and  planking 
>«lnth   Avenue  south,   $107,000. 

Contract  is  about  to  be  let  by  County 
Comrs.  for  road  Improvements  as  follows: 
grade  and  gravel.  6  miles  highway  be- 
tween Franklin  and  Black  Diamond.  Cost 
$56,000:  grade  and  gravel,  6  miles  high- 
way between  Black  Diamond  and  Maple 
Valley,  cost  $60,000,  and  crushed  rock 
surface  on  highway  through  Issaquah, 
rost  $10,000. 

Astoria,  Ore. — City  Council  voted  to 
pave  Eneventh  Twelfth  and  Franklin 
Streets  with  brick  and  asphaltic  concrete, 
also  Niagara,  Seventh,  OIney  and  Fif- 
teenth Streeu  with  Warrenlte. 

Baker,  Ore. — County  Comrs.  consider- 
ing constructing  hard  surface  road  from 
Baker  to  Halfway;  cost  about  $160,000. 

The  Dallea,  Ore. — Comrs.  Wasco  County 
contemplate  constructing  25-mlle  road 
from  Wards  Mill  near  Dufur  to  Govern- 
ment Camp. 

San  Mateo,  Cat. — Contract  about  to  be 
let  by  Bd.  Trus.  for  resurfacing  streets 
with  asphalt:  cost  about  $160,000. 

Wallace,  Idaho. — Geo.  W.  Walker,  City 
Clk.,  writea  It  is  proposed  to  pave  Bank, 
Cedar,  Pine  and  River  Streets  about 
52.000  sq.  yds.  bitullthic  or  BItu-Mass, 
15.000  lln.  ft.  concrete  curb  and  gutter, 
foundation  of  rubble:  probable  cost  $100  - 
000.  Engineer.  R.  S.  Merrlam  of  Wal- 
lace. 


BIDS     DESIRED. 

Brooklyn,  N,  Y,— Until  Aug.  18  by  L. 
H.  Pounds.  Boro.  Prcs..  for  regtilatlng. 
grading,  curbing  and  paving  portions  of 
Eighty-third  Street.  W  Fifteenth.  Rack- 
man.  Union.  Sixty-sixth  Streets.  Kings 
Highway  and  Lincoln  Place.  In  all  25,341 
sq.  yd.  aaphalt  pavement,  etc. 

Buffalo.  N.  v.- Until  Aug.  18  by  Francis 
O.  Ward,  Comr,  Pub,  Wks.,  for  paving 
Seventh  and  Sprenger  Streets  and  Stew- 
art Avenue  and  repaying  Peckham  and 
-North  Streets. 

Long  laland  City,  L,  l„  N.  Y.— Until 
Aug.  19  by  Maurice  E.  Connolly,  Pres. 
Queena  Boro..  for  granite  block  pave- 
ment on  iwrtlon  of  Grand  Street,  7300 
sq.  yd.     Security.  $15,000. 

New  York,  N.  Y.— Until  Aug.  18  by 
Park  Comrs.  rCabot  Ward,  Pres.),  for 
following;  75,000  gal.  refined  coal  tar; 
75.000  gal.  tar  road  oil,  5600  cu.  yd.  trap 
rock  screening,  $000  cu.    yd.   grits. 

Yonkers.  N.  Y.^ — Local  press  reports 
state  bids  dealred  until  Aug.  18  by  Bd. 
Contract   and   Supply,    for  paving. 

Naw  Brun*wlck,  N.  J.— Until  Aug.  23 
by  County  Bd.  Choaen  Freeholders,  New 
Brunswick,  for  constructing  the  South 
Amboy-Keyport  Road,  from  South  Amt>oy 
«ty  line  to  the  Monmouth  County  line  at 
Whal*  Creek  In  two  aectlona,  siection  1 
to  b*  paved  with  vltr.  brick  on  concrete 
t*ae  and  Section  2  with  bitumlnoua  con- 
crete on  the  old  macadam  baa*.  Alvln  B 
Fox.  Co.  Engr.,  Perth  Amboy. 


Pittsburgh,  Pa.— Until  Aug.  16  at  the 
offlce  of  the  City  Controller,  for  grading, 
curbing  and  paving  portions  of  Travella 
Boulevard,  Stanford  Road,  Mina,  Crora- 
bie  and  several  other  streets.  Bids  de- 
sired on  sheet  asphalt,  block  stone  and 
vltr.   brick. 

Bel  Air,  Md,— Until  Aug.  16  by  County 
Comrs.  (W.  A.  Wheeler,  Clk.)  for  building 
a  section  State  aid  highway,  upon  or 
along  the  Norrlsville  and  Lancaster  Road, 
between  Norrlsville  and  Pennsylvania 
line,  about  1.3  miles. 

Hagerstown,  Md. — Until  Aug.  17  by 
County  Comrs.,  Hagerstown  (Harry  M. 
Hartle.  Clk.).  for  constructing  a  section 
of  State  aid  highway  through  the  town 
of  Fiddlersburg,  about  1  6/10  miles;  also 
on  road  leading  from  Cearfoss  to  Fair- 
view,  about  one  mile:  also  on  road  lead- 
ling  from  St.  Paul's  Church  to  McLaugh- 
lin Schoolhoiise,  about  one  mile. 

Princeaa  Anne,  Md, — Until  Sept.  7  by 
County  Comrs.,  Princess  .\nne  (John  F. 
Holland,  Clk.).  for  constructing  a  sec- 
tion of  State  aid  highway  along  the  Eden 
Rd.  between  Allen  and  Eden,  about  2.01 
miles. 

Tallahassee,  Fla.— Until  Sept.  9  liy  A.  H. 
Williams,  City  Clk..  for  furnishing  mate- 
rial, grading,  curbing,  paving  and  storra 
drainage  work.  Isham  Randolph  &  Co., 
Engrrs.,  Heard  Building,  Jacksonville. 

Akron,  O. — Until  Aug.  27  by  County 
Comrs.  for  grading,  curbing  and  paving 
Section  No.  2,  Norton  Center  Road,  from 
the  westerly  terminus  to  the  present  im- 
provement on  said  road  to  the  county  line, 
between  Medina  and  Summit  counties. 

Until  Aug.  21  by  Bd.  Control,  for  pav- 
ing Bank  Alley,  Federal.  Perkins,  E. 
North  Streets  and  Home  Avenue;  paving 
and  w.alks  on  Margaret,  W.  North  and 
Beardsley  Streets;  in  all  about  25.500  sq. 
yds.  brick  paving  on  4-ln.  concrete  base. 
C.  P.  Parker,  Dir.  Pub.  Service. 

Bowling  Green,  Ohio. — Until  Aug.  16  by 
Joint  Bd.  County  Comrs.,  Wood  and  San- 
dusky counties,  at  Bowling  Green,  for 
grading,  draining  and  macadamizing  a 
road  petitioned  by  H.  J.  Kaemmlng,  and 
others,  about  1%  miles. 

Cadiz,  Ohio. — Until  Aug.  27  (extension 
of  date  from  Aug.  9)  by  W.  H.  Lucas,  Vil- 
lage Clk.,  for  paving  with  brick,  8512  sq. 
yd.  on  Park,  St.  Clair,  Charleston  and 
Grant  Streets. 

Canton,  Ohio.— Until  Aug.  17  by  Z.  W. 
Kent,  Dir.  Pub.  Service,  for  paving  and 
improving  Tenth  Street,  N.  W.,  and 
Eighth  Street,  S.  W.;  improving  Four- 
teenth Street,  N.  E.,  and  constructing 
Shriver  Run  storm  water  sewer. 

Canton,  Ohio,— Until  Aug.  17  bv  Direc- 
tor Public  Service  for  grading  and  surfac- 
ing portions  of  Meyer  Park,  Park  Avenue 
and  other  streets;  also  paving  several 
streets. 

Chllllcothe,  Ohio.— Until  Aug.  23  by 
Robert  E.  Alexander,  Co,  Aud.,  for  fur- 
nishing material,  refloorlng  Kilgore 
Bridge  over  Scioto  River,  Scioto  Town- 
shop,   with, a  kreodone  floor. 

Cleveland  Heights,  Ohio. — Until  Sept  7 
by  H.  H.  Canfleld.  VillaKe  Clk..  for  pav- 
ing with  brick,  asphalt  or  macadam  por- 
tions of  Derbyshire  Road  and  Cedar  Road. 
F.  A.  Pease,  Engineering  Co..  804  Mar- 
shall Building,  Cleveland,  Engr, 

Columbus,  O.— Until  Aug.  23  by  County 
Comrs.  for  improving  and  macadamizing 
Manhattan  Avenue  Road,  and  grading, 
draining,  curbing  and  paving  Mock  Road, 
both  in  Clinton  Township;  grading,  drain- 
ing and  macadamizing  John  Karl  Road. 
Sharon  Township:  grading,  draining  and 
macadamizing  McDonald  Road  and  Grove 
Avenue  Road,  Truro  Township. 

Eaton,  Ohio,— Until,  Aug.  30  by  Earl 
Dalrymple,  Village  Clk.,  for  3800  sq.  vd. 
pavement  on  W.  Main  Street.  Bids  de- 
sired on  brick,  asphaltic  concrete,  rein- 
forced concrete  and  bituminous  concrete. 

Marlon,  Ohio.— Until  Aug.  20  by  County 
Comrs..  for  Improving  Ruehrmund  Free 
Turnpike  Rd,,  requiring  7797  sq.  vd,  rolled 
stone  macadam. 

Newark,  Ohio,— Until  Aug,  20  for  pav- 
l?.?,  Buena  Vista  Street  3200  sq.  yds.; 
?J"®1  ^„^?""*-  2500  sq.  yds.;  Hoover 
JtJTJ®''  *'**  "I-  yls-  ^"d  Charles  Street, 
3500  sq.  yds.  All  kinds  of  paving  mate- 
rial considered— brick  preferred.  Address 
C,  H.  Wells,  City  Engr. 

o.°!''°ir^""'  ASJ''-  20  by  Clinton  Cowen, 
state  Highway  Comr.,  Columbus,  for  Im- 
provements on  following  roads  (work  In 
all  counties  includes  bridges  and  culverts, 
grading  roadway  and  paving): 

Adams  County.  Section  "B"  of  West 
Union-Sinking  Springs  Road,  Meigs  and 
Franklin   Townships,   paving  with   water- 

?.?«?»  «'"*''*^fT,,',"J"«'«  course):  length 
15,833  ft:  cost  $16,300. 

M^f^*lI"'  ^°""'y'  Section  "G"  of  Athens- 
McArthur     Road,     Alexander     Township, 

$36  083    "  '■   '*"^''    ^'"^    "-    "°" 

r„iJ;^  ""H^At"*  , '^S*^'  Jefferson,  Wash- 
ington and  Clark  Townships,  paving  with 

?cS.t^$48"53?  "'^''"'*'":  length  31,055  ft.; 
Clinton  County,  Section  "C"  nf  rtncln. 
"^t'-ChJiV^'he  Road,  Marl?n  Townshrp, 
paving  with  waterbound  macadam  (single 
course);   length   15,500;  cost  $18  649. 


Fayette  County,  Section  "J"  of  Hllls- 
boro-Washlngton  C.  H.  Road,  Union 
Township,  paving  with  brick;  leneth 
3000  ft.;  cost  $9,045.  * 

Fayette  County,  Section  "H"  of  Sprlng- 
fleld-Washington  Road,  Union  Township 
paving  with  brick;  length  2800  ft.;  cost 
$8,917. 

Fayette  County,  Section  "I"  of  Wash- 
ington-London Road,  Paint  Township, 
paving  with  brick;  length  57-10  ft.;  cost 
$18,679. 

Fulton  County,  Section  "H"  of  Toledo- 
Angola  Road,  Royalton  Township,  paving 
with  waterbound  macadam;  length  13,312 
ft.;  cost  $23,226. 

Fulton  County,  Section  "J"  Archliold- 
Fayette  Road,  German  Township,  paving 
with  surface  treated  macadam;  length 
5285  ft.;  cost  $7,492. 

Fulton  County,  Section  "I"  of  Toledo- 
Angola  Road,  Chesterfield  Township, 
paving  with  waterbound  macadam;  length 
5300  ft.;  cost  $9,032. 

Guernsey  County,  Section  "L"  of  Cam- 
bridge-Caldwell Road,  Cambridge  and 
Jackson  Townships  (two  sections).  Con- 
tract 1,  paving  with  bituminous  mac- 
adam; length  11,500  ft.;  cost  $30,219. 
Contract  2.  grading  roadway;  length 
G643  ft.;  cost  $9,725. 

Guernsey  County,  Section  "L"  of  Cam- 
bridge-Caldwell Road,  Jackson  Township, 
constructing  superstructure  at  station 
61  +  10;  cost  $1,802. 

(Guernsey  County,  Section  "L"  of  Cam- 
bridge-Caldwell Road,  Cambridge  Town- 
ship,  arch  over  Wills  Creek;  cost   $11,549. 

Henry  County,  Section  "D"  of  Wauseon- 
Napoleon  Road,  Freedom  and  Napoleon 
Townships,  paving  with  surface  treated 
macadam;   length  29,833  ft.;   cost  $54,956. 

Highland  County,  Section  "I"  of  Hills- 
boro-Waverly  Road.  Liberty  Township, 
paving  with  waterbound  macadam;  length 
12,416  ft.;  cost  $18,400. 

Highland  County,  Section  "L"  of  Hllls- 
boro-Washington  Road,  Penn  Township, 
paving  with  waterbound  macadam:  length 
4400  ft.;  cost  $4,935. 

Jackson  County,  Section  "J"  of  Jackson- 
Pomeroy  Road,  Lick  and  Milton  Town- 
ships, paving  with  waterbound  macadam; 
length  11,284  ft.;  cost  $15,742. 

Lucas  County,  Section  "H"  of  Toledo- 
Napoleon  Road,  Providence  Township, 
paving  with  waterbound  macadam ;  length 
11,140  ft;  cost  $23,782. 

Mahoning  County,  Section  "O"  of 
Akron-Canfleld  Road.  Berlin  Township, 
paving  with  waterbound  macadam;  length 
11,687;  cost  $18,603. 

Portage  County,  Section  "Q"  of  Akron- 
Toungstown  Road,  Palmyra  Township, 
paving  with  bituminous  macadam;  length 
5508  ft.;  cost  $13,542. 

Sandusky  County,  Section  "I"  of  Lima- 
Sandusky  Road,  Riley  Township,  paving 
with  surface  treated  macadam;  length 
16,962  ft.;  cost  $40,502. 

Sandusky  County,  Section  "H"  of  Llma- 
Sandusky  Road,  Townsend  Township, 
paving  with  waterbound  macadam;  length 
5572  ft;  cost  $10,562. 

Seneca  County,  Section  "L"  of  Findlay- 
Tlffln  Road,  Hopewell  Township,  paving 
with  waterbound  macadam;  length  16.- 
155  ft;  cost  $22,808. 

Vinton  County.  Section  "J"  of  Chllli- 
cothe  -McArthur  Road,  Richland  Town- 
ship, paving  with  bituminous  surface 
treated  macadam;  length  5985  ft.;  cost 
$11,620. 

Williams  County.  Section  "K"  of  Bryan- 
Pioneer  Road,  Pulaski  and  Jefferson 
Townships,  paving  with  waterbound  mac- 
adam: length  16,800  ft.;  cost  $30,581.  Al- 
ternative bids  for  paving  with  bituminous 
macadam;  cost  $37,747. 

For  Bureau  of  Maintenance  and  Re- 
pair: 

Lorain  County,  Section  "M"  of  Oberlin- 
Elyrla  Road,  Camden  Township,  paving 
with  bituminous  macadam;  length  9067.7 
ft;  cost  $11,788. 

Lorain  County,  Section  "N"  of  Oherlin- 
Norwalk  Road,  Ciamden  Township,  paving 
with  bituminous  macalam;  length  3472 
ft.;  cost  $4,986. 

Seneca  County,  Section  "K"  of  Tlflln- 
Bellevue  Road,  Clinton  and  Pleasant 
Townships,  paving  with  gravel  macadam 
and  reinforced  concrete;  length  18,419  ft; 
cost  $28,202. 

Delaware  County,  Section  "G"  of  Co- 
lumbus-Sandusky Road,  Liberty  Town- 
ship, reshaping  roadway  and  resurfacing 
with  waterbound  macadam;  length  7613 
ft;  cost  $9,102. 

Marion  County,  Section  "J"  of  Waldo- 
Marlon  Road,  Pleasant  Township,  resur- 
facing roadway  with  waterbound  mac- 
adam; length  5675  ft.;  cost  $10,448, 

Salem,  Ohio, — By  Director  Public  Serv- 
ice for  paving  with  brick  Goshen  Avenue 
and  Tenth  Street,  about  5297  sq.  yd.,  4670 
ft.  5  X  22-In.  stone  curb,  etc. 

Sandusky,  Ohio, — Until  Aug.  17  by  Coun- 
ty   Comrs.    (Hayes    M.    Adams,    Clk.)    for  1 
macadamizing   Strecker   Road,   Milan   and  I 
Oxford  Townships,  about  2V4  miles.  I 

Toledo,  Ohio.— Until  Sept.  3  by  Charles 
J.  Sanzenbacher,  Co,  Aud..  for  furnishing 
material  and  constructing  a  creosoted 
wood  block  floor  and  painting  bridge  over 
-Maumee  River  at  Grand  Rapids,  Wood 
and    Lucas   Counties. 

WInamac,  Ind.— Until  Sept.  7  by  County 
Surveyor  for  constructing  the  Relnholdt 
gravel  road,  Tippecanoe  Township;  length 
3  miles;  cost  $9,721. 

Deerfield,  Mich.— Until  Aug.  19  by 
Heman  A.  Pool.  Township  Clk.,  for  12^4 
miles  of  macadam  road.     Clarence  Mu"- 
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son  of  Deerfleld,  is  Township  Higliway 
Comr.  Engineers,  Colman  &  Tyler, 
Kresge  Building,  Detroit. 

Amboy,  III.— Until  Aug.  16  by  Bd.  Local 
Improv.  for  approximately  3950  sq.  yd. 
brick  paving  and  2990  ft.  combined  con- 
crete curb  and  gutter;  also  185  lin.  ft.  10 
In.  vitr.  clay  storm  sewer,  including  catch 
basin  connections,  etc. 

Aurora,  III. — Until  Aug.  16  (readver- 
tisement)  for  S.  River  Street  Improve- 
ment, about  4800  ft.  combined  curb  and 
gutter,  10,000  yd.  brick  pavt.,  and  800  ft. 
storm  sewers,  advertised  in  Engineering 
Record.     M.  J.  Tartale,  City  Engr. 

Champaign,  III. — Reported  desired  until 
Aug.  17  by  Bd.  Local  Improv.  (F.  C.  Leh- 
man, Secy.),  for  11,200  sq.  yds.  brick 
pavement. 

Chicago,  III.— Until  Aug.  17  by  Bd.  Lo- 
cal Improv.  (Edward  J.  Glackln,  Secy.), 
for  improving  portions  of  Wentworth 
Avenue,  W.  Forty-seventh,  E.  Eighty- 
Beventh  and  several  other  streets.  Bids 
desired  on  vitr.  brick,  granite  blocks  and 
other  pavement. 

*Until  Aug.  17  by  W.  R.  Moorhouse, 
Comr.  Pub.  Wks.,  for  furnishing  and  de- 
livering f.o.b.  cars.  City  side  track,  Mar- 
shall Boulevard,  Municipal  Plant,  ap- 
proximately 750,000  paving  brick 

Until  Aug.  18  by  Bd.  Local  Improv. 
(Edward  J.  Glackin.  Secy.),  for  paving 
with  asphalt  on  portions  of  various  streets 
including  Argyie,  W.  Congress,  Byron 
Streets,  Calumet,  N.  Hamlin,  and  other 
Avenues. 

Until  Aug.  20  by  Bd.  Local  Improv. 
(Edward  J.  Glackin,  Secy.),  for  paving 
with  asphalt  portions  of  several  streets. 
Including  Mango,  Princeton,  West  End 
Avenues,  Monroe,  Rice  and  other  streets. 

Illinois.— Until  Aug.  18  at  office  of  State 
Highway  Comr.,  Springfield,  for  the  fol- 
lowing proposed  State  Aid  Work  (all 
cement  to  be  furnished  by  the  state) : 
Livingston  Co.,  Section  C,  nearest  P.  O. 
Dwight,  approximate  length  7838  ft. 
Engineer's  estimate  $17,974. 

Milwaukee.  Wis.— Until  Aug.  18  for 
grading,  paving  with  cement  concrete 
from  city  limits  of  Milwaukee  to  South 
Fond  du  Lac  road  about  7500  sq.  yds. 
H.  J.  Knelling,  Co.  Highway  Comr. 

Dubuque,  Iowa. — Reported  desired  until 
Aug.  19  by  J.  J.  Shea,  City  Recorder,  for 
7430  sq.  yds.  brick  pavement  on  Third 
Street;  also  2644  sq.  yds.  brick  pavement 
on  Main  Street  and  several  small  con- 
tracts for  asphaltic  pavement. 

St.  Paul,  Minn. — Reported  desired  until 
Aug.  16  by  August  Hohenstein,  Purchas- 
ing Agent,  for  grading,  curbing  and  im- 
proving various  streets. 

Shakopee,  Minn. — Reported  desired  un- 
til Aug.  23  by  A.  J.  Mayer,  Co.  Aud.,  for 
three  jobs  on  State  Road  No.  13  requir- 
ing grading  and  graveling;   cost  $14,000. 

Neodesha,  Kan. — Until  Aug.  18  by  J.  J. 
Carroll,  City  Clk.,  for  approximately 
10,700  sq.  yds.  brick  paving. 

Bozerran,  Mont. — Until  Aug.  19  (read- 
vertisement)  by  C.  A.  Spieth,  City  Clk., 
for  paving  and  curbing  in  Special  Im- 
provement Dist.  Nos.  94,  96  and  97,  in- 
cludes 5056  sq.  yd.  paving,  etc. 

Auburn,  Wash. — Reported  desired  until 
Aug.  18  by  James  F.  Leraar,  City  Clk.,  for 
paving,  probably  with  asphalt.  Silver, 
Cedar,  Main,  Maple  and  Walnut  Streets, 
about  14.662  sq.  yd.  on  concrete  founda- 
tion and  1193  lin.  ft.  curb;  cost  $30,000. 

Everett,  Wash. — Reported  desired  until 
Aug.  23  liy  Mae  Weatherbee,  Co.  Aud.,  for 
constructing  Permanent  Highways  Nos. 
19  and  20  near  town  of  Pilchuck  and  Bev- 
erley Park,  respectively,  including  clear- 
ing, excav.,  grading  and  graveling.  Hans 
Munn,  Jr.,  Co.  Engr. 

North  Yakima,  Wash.— Until  Aug.  23, 
according  to  reports  by  Co.  Comrs.  for 
constructing  Selah  Heights  Road  and 
Pleasant  Hill  Road  involving  about  49,000 
cu.  yd.  common  excavation,  hard  sur- 
facing,   etc.      O.    E.    Brashears.    Co.    Engr. 

Tacoma,  Wash. — Reported  desired 
until  Aug.  21  by  Co.  Comrs.  for  paving 
5  miles  of  county  road  at  a  cost  of 
$70,000.  Bitulithic,  biCucrete,  warrenite, 
asphalt  concrete,  asphalt  highway  brick, 
wood  block  and  two  and  one  course  con- 
crete will  be  considered.  D.  H.  White, 
Co.    Engr. 

Washington. — Reported  desired  until 
Aug.  30  by  William  R.  Roy,  State  High- 
way Comr.,  Olympia,  for  clearing,  grad- 
ing and  draining  about  seven  miles  of 
National  Park  Highway  between  Nema 
and  Nasel  River.  Pacific  Co.;  also  gravel- 
ing about  10  miles  National  Park  High- 
waj'  between  Mineral  and  Morton,  Lewis 
Co 

Reported  desired  until  Aug.  30  by  Wil- 
liam R.  Roy,  State  Highway  Comr., 
Olympia.  for  clearing,  grading  and  drain- 
ing about  three  miles  Inland  Empire 
Highway  from  Union  Flat  Creek  south  in 
Whitman  County.     Probable  cost,  $10,000. 

Ottawa,  Ont. — Until  Aug.  24  by  P.  C. 
Askwith,  Acting  City  Engr.,  for  paving 
I'reston  ,Street  with  asphalt  and  stone 
block:  estimated  cost  $100,000,  and  Gil- 
more  Street  with  asphalt,  cost  $120,000. 


PRICES     AND     LETTINGS. 

ifliidicates  award  of  contract. 

-^Massachusetts — Following  are  lowest 
bids  opened  Aug.  3  by  the  Massachusetts 
Highway  Comn.,  for  state  highway  work: 

*Ashburnham,  gravel  road,  awarded  to 
Alco  Contr.  Co.,  178  North  Street,  Bos- 
ton, at  $8,168.  Next  two  lowest  bids: 
Perini  Constr.  Co.,  Ashland,  $8,211;  D.  H. 
Damon,  Ashby,  $10,009. 

^^Chelmsford,  macadam  road  awarded  to 
Jas.  E.  Watkins,  Amesbury,  at  $12,093. 
Next  two  lowest  bids:  Philpot  Contr.  Co., 
Melrose,  $12,454;  Small  &  Ingalls,  Bar 
Harbor,  Me.,  $12,542. 

■(^Connecticut  —  Contracts  have  been 
awarded  by  Charles  J.  Bennett,  State 
Highway  Comr.,  Hartford,  as  follows: 

Vernon,  about  2675  ft.  of  bituminous 
native  stone  macadam  road  on  Vernon 
Avenue  to  A.  D.  Bridges  Sons,  Inc.,  Haz- 
ardviile.   at  $4,843. 

Ashford,  about  14,960  ft.  of  graded  road 
on  Warrenville  Road,  to  Connecticut  Good 
Roads  &  Constr.  Co.,  New  Britain,  at 
$21,765. 

Waterford,  reinforced  concrete  slab 
bridge  over  Jordon  Brook,  to  Fred  D.  Mil- 
ler, Norwich,  at  $1,140. 

■^Buffalo,  N.  Y. — City  Council  awarded 
contracts  for  repaving  Eagle,  Austin  and 
Bridgman  Streets  with  asphalt  to  German 
Rock  &  Cement  Co.,  D.  S.  Morgan  Build- 
ing,  at  $46,140. 

New  York,  N.  Y. — Following  are  4  low- 
est bids  opened  Aug.  3  by  Pres.  Borough 
of  Bronx,  for  repaving  with  redressed 
granite  blacks  on  a  concrete  foundation 
the  roadway  of  Webster  Avenue,  from 
Claremont  Parkway  to  E.  178th  Street: 
(a)  S.  S.  Davis,  $47,696;  (b)  Cornelius 
Vanderbilt,  $50,647;  (c)  Burnside  Contr. 
Co..  $52,448;  (d)  Lawrence  Contr.  Co., 
$54,430. 

16,150  sq.  yd.  re- 
dressed granite 
block  pavt.  on 
concrete  founda- 
tion laid  with  ce- 
ment  grout   joints, 

outside  railroad     (a)     (b)     (c)     (d) 
area     $1.22  $1.14  $1.30  $1.30 

8800  sq.  yd.  re- 
dressed granite 
block  pavt.  on  con- 
Crete  foundation 
with  cement  grout 
joints,  in  railroad 
area    1.00     1.12     1.30     1.25 

4360  cu.  yd.  Class  B 

concrete     3.56     4.25     3.80     4.25 

38O0  lin.  ft.  new 
curb    0.76    0.80    0.80    0.85 

2700  lin.  ft.  old 
curb     0.29     0.30     0.15    0.25 

New  York,  N.  Y. — Bids  were  opened 
Aug.  3  by  President  Bronx  Boro.,  for  pav- 
ing  as   follows: 

Repaving  with  sheet  asphalt  and  re- 
dressed granite  blocks  on  concrete  foun- 
dation Mott  Avenue,  from  E.  138th  Street 
to  bridge  over  tracks  of  N.  T.  C.  &  H.  R. 
R.  R.  North  of  E.  151st  Street:  Lowest 
bidder  Asphalt  Constr.  Co.,  as  follows: 
13,100  sq.  yd.  sheet  asphalt  pavement 
(medium  traffic  mixture)  $1.02;  390  sq.  yd. 
redressed  granite  block  outside  railroad 
area,  $1.19;  180  sq.  yd.  redressed  granite 
block  in  railroad  area,  $1.19;  2490  cu.  yd. 
Class  B  concrete,  $3.25:  1000  lin.  ft.  new 
curb,  75  cts.;  2910  lin.  ft.  old  curb,  30  cts.; 
total  $23,756.  Other  bids:  Uvalde  Contr. 
Co.,  $25,217;  Sicilian  Asphalt  Co..  $26,462; 
Barber  Asphalt  Paving  Co.,  $26,953. 

Repaving  with  granite  block  and  sheet 
asphalt  on  concrete  foundation  portions 
of  White  Plains  Road,  from  B.  227th 
Street  to  E.  241st  Street.  Lowest  bidder, 
Rodgers  cfe  McManus,  as  follows:  1900  sq. 
yd.  sheet  asphalt  pavement  (medium 
traffic  mixture),  90  cts.:  7060  sq.  yd.  gran- 
ite block  pavement,  $2.91;  1430  cu.  yd. 
Class  B  concrete.  $4;  total,  $27,948. 
Other  bids:  Asphalt  Constr.  Co.,  $29,192; 
Uvalde  Contr.   Co.,  $29,800. 

Regulating,  grading,  setting  curb, 
flagging,  laying  crosswalks,  building  ap- 
proaches and  erecting  fences  where  neces- 
sarv  in  Victor  Street.  Lowest  bidder: 
T.    Tenore,   at  $7,740. 

■^Contracts  awarded  by  President  bor- 
ough of  Manhattan  to  Sicilian  Asphalt 
Paving  Co.,  31  Park  Row,  for  repaving 
with  sheet  asnhalt:  Twenty-fifth  Street. 
Seventh  to  Eighth  Avenue;  Fifty-fifth 
Street,  Third  to  Park  Avenue;  Fifty-fifth 
Street,  Sixth  to  Seventh  Avenue;  Sixty- 
fourth  Street.  Fifth  to  Park  Avenue; 
Eightieth  Street.  Fifth  to  Lexington  Ave- 
nue: Eighty-fifth  Street,  First  to  Park 
Avenue:  Sixty-seventh  Street.  Fifth  to 
Park  Avenue:  in  all  about  25,040  sq.  yd., 
at  a  total  of  $61,724. 

•A^Rochester,  N.  Y. — Contract  for  paving 
Culver  Road  with  asphalt  awarded  by  Bd. 
Contract  and  Supply  to  Whitmore,  Rauber 
&  Vicinus,  279  South  Avenue,  at  $35,676. 

+Utlca,  N.  Y. — Contract  for  construct- 
ing parkway  westerly  from  Genesee 
.Street  awarded  by  Bd.  Contract  &  Sup- 
ply to  Harry  W.  Roberts  &  Co.,  Utica, 
at  $14,952  for  bitulithic. 

♦Trenton,  N.  J. — Contract  awarded  July 
28  for  paving  six  streets  with  asphaltic 
concrete  to  Newton  Paving  Co.,  Trenton, 
at  $45,913  and  repaving  State  Street  with 
brick  to  Antonio  D'Lucia,  Trenton,  at 
$5,673.     H.  F.  Harris,  Asst.  City  Engr. 


Pennsylvania.  —  Following  are  lowest 
bids  opened  by  Stale  Highway  Dept., 
Harrisburg  (Robert  J.  Cunningham,  State 
Highway  Comr.),  for  state  aid  load  con- 
struction: 

•Stroudsburg,  4871  ft.,  22  to  57  ft.  wide: 
Franklin  Contr.  Co.,  52  Vanderbilt  Build- 
ing, New  York,  $45,623  (awarded  con- 
tract); Philadelphia  Paving  Co.,  Phila- 
delphia, $47,669;  Frank  P.  Meckus,  Long 
Pond,  $47,796;  Jacob  Stem,  Stroudsburg, 
$49,465. 

•Muucy,  5843  ft.,  16  ft.  wide:  Dwyer  & 
Co.,  Philadelphia,  $41,877  (awarded  con- 
tract); B.  H.  Coryell,  Willlamsport,  $42,- 
603;  E.  H.  Brua,  Hoiiidaysburg,  $43,117; 
Belle-Bockel  Co.,  Inc.,  Altoona,  $43,942. 

•Milton,  4940  lin.  ft.,  16  ft.  wide:  Fogel 
&  Co.,  Hoiiidaysburg,  $28,144  (awarded 
contract);  E.  H.  Brua,  Hoiiidaysburg, 
$28,910;  Dwyer  &  Co.,  Philadelphia,  $29,- 
513;  Curwensville  Constr.  Co.,  Curwens- 
vilie,  $30,049. 

♦PIttston,  Pa. — Contracts  awarded  by 
City  Comrs.  for  paving  Parsonage  and 
Railroad  Streets  with  brick  to  Joseph 
Newcomb,  Pittston,  at  $14,865,  and  to 
O'Brien  Bros.,  .Woca,  at  $8,076. 

•Georgetown,  Del. — Contracts  for  the 
first  two  sections  of  the  Du  Pont  Boule- 
vard awarded  as  follows:  First  section, 
from  Millsboro  to  Frankford,  4  miles,  to 
Ernest  Palmer,  Wallingford,  Pa.  (bids 
opened  July  31),  and  second  section,  also 

4  miles,  from  Georgetown  to  Stockley, 
awarded  Aug.  9,  to  Utility  Constr.  Co., 
New  Brunswick,  N.  J.  Second  section  to 
cost  $35,544.  Roads  to  be  of  reinforced 
concrete.  C.  M.  Upham,  Engr.,  George- 
town. 

•Tacoma  Park,  D.  C. — Contract  award- 
ed to  Harper  &  Voight  Co.,  717  Fourteenth 
Street  N.  W.,  Washington,  D.  C,  at  $2.45 
per    running    foot    on    a    20-ft.    roadway, 

5  in.  thick,  with  6  x  12  ft.  curb  (bids 
opened  July  26).  Ben.  G.  Davis,  City 
Clk.  and  Treas. 

•Staunton,  Va. — Contract  awarded  for 
macadamizing  about  4  miles  roads  in 
Middle  River  Dist.  to  Sands,  Kline  &  Co., 
Staunton,  at  $15,885  (bids  opened  Aug.  6). 

•KIsslmmee,  Fla. — Contract  for  pav- 
ing 3  miles  roadway,  from  Orange  County 
Line  to  city  limits  of  Kissimmee,  with 
brick  awarded  by  County  Comrs.  to  Ala- 
bama Paving  Co.,  Birmingham,  Ala.,  at 
$28,000. 

•Dyersburg,  Tenh. — Contract  for  pav- 
ing Depot,  Market,  Finley  and  Sampson 
Streets  awarded  by  Bd.  Mayor  and  Alder- 
men to  Memphis  Asphalt  &  Paving  Co., 
Memphis. 

•Ashley,  Ohio. — C.  W.  Riddle,  Delaware, 
secured  a  $65,000  paving  contract  in 
Ashley. 

•Ashtabula,  Ohio. — Contract  awarded 
July  29  by  Director  Pub.  Service  (Lulu 
Rennick,  Clk.),  for  grading,  draining  and 
paving  portions  of  Starkweather  and 
Grove  Avenues,  Spencer,  Todd  and  Booth 
Streets,  to  T.  P.  Fitzgerald  of  Ashtabula. 

•Cincinnati,  Ohio. — Contract  for  mac- 
adamizing Marshall  Avenue  awarded  by 
Bd.  Control  to  C.  N.  Danenhower,  414 
Elizabeth  Street,  at  $11,427. 

•  Delaware,  Ohio.  —  Contract  awarded 
July  31  for  grading  and  macadamizing 
.56  miles  to  Baker  Constr.  Co.  of  Center- 
berg. 

•Lima,  Ohio, — Contract  awarded  July 
29  for  35,186  sq.  yd.  concrete  pavement 
to  Henry  Erick,  Lima,  at  $45,536.  H.  J. 
Lowlor,    Co.    Aud. 

•Steubenvllle,  Ohio — Contract  for  con- 
structing Yellow  Tree  Turnpike  6.2  miles 
awarded  to  H.  W.  McDonald,  Steuben- 
vllle, at  $49,500.    John  L.  Means,  Co.  Aud. 

•Xenia,  Ohio.— Contract  for  17,200  sq. 
yd.  on  Church  and  King  Streets  awarded 
to  Weil-Roth  Co..  Cincinnati,  at  about 
$47,000  (bids  opened  July  20). 

•Franklin,  Ind. — Contract  awarded  by 
County  Comrs.  for  constructing  three 
gravel  roads  (bids  opened  Aug.  2)  as  fol- 
lows John  M.  Murphy,  Greenwood,  $9,420; 
Byers  &  Byers,  Trafalgar,  $7,975,  and 
Frank  Myers,  Greenwood,  $7,300.  H.  L. 
Knox,  Co.  Aud. 

•Goshen,  Ind. — Contract  awarded  by 
Co.  Comrs.  Aug.  3  to  Henry  Cripe  of 
Goshen  for  constructing  Goshen  and  Elk- 
hart Road  at  $44,025. 

•Jasper,  Ind. — Contract  awarded  Aug.  2 
for  constructing  three  gravel  roads  in 
Boone  Township  to  Trayler  &  Krempp  of 
Jasper. 

•Rochester,  Ind.  —  Contracts  awarded 
Aug.  3  for  constructing  stone  and  gravel 
roads  as  follows:  Stone  roads  to  Freemont 
Wilson.  Marion,  at  $16,853,  and  gravel  to 
F.  J.  Williams,  Macy,  at  $19,194.  W.  C. 
Miller,  Co.  Aud. 

•Tipton,  Ind. — Contract  awarded  Aug. 
2  for  constructing  concrete  road  to  Madi- 
son Constr.  Co.,  Anderson,  at  $7,450. 
Oscar  Vanness,  Co.  Aud. 

•Fulton,  111. — Contracts  for  paving  have 
been  awarded  by  Bd.  Local  Improvement 
(J.  C.  Snyder,  Secy.)  as  follows  (bids 
opened  Aug.  2) :  Lincoln  Way,  about  12,963 
sq.  yd.  vitr.  brick  to  T.  J.  McCarthy, 
Davenport,  Iowa,  at  $1.71  per  sq.  yd. 
Next  three  lowest  bids:  A.  E.  Rutledge, 
Rockford.     $1.77;    Thos.     Carey    &    Sons, 


Clinton,   Iowa,  $1.79;   Central  Engineering 
Co.,  Davenport,  Iowa,  $1.80. 

Fifteenth  Avenue,  concrete  paving,  12,- 
520  sq.  yds.  to  Central  Eng.  Co.,  Daven- 
port, Iowa,  at  $1,139.  Next  three  lowest 
bids  T.  J.  McCarthy,  Davenport,  Iowa, 
$1.24;  Canterbury  Bros.,  Peoria,  $1.86; 
Kelly  Bros.,  Morrison,  $1.37. 

•Rockford,  III.— Contract  for  paying 
with  brick  Latham  Street  awarded  to 
A.  E.  Rutledge,  Rockford,  at  about  $25,600. 

•Janesvllle,  Wis. — Contract  for  paving 
(bids  opened  by  City  July  27)  awarded 
to  Gund-Graham  Co.,  Waukesha,  for  pav- 
ing Wisconsin  and  S.  Bluff  Streets,  about 
6444  sq.  yd.,  with  asphalt  macadam,  at 
$6,714;  and  Morton  Avenue,  with  Purtng- 
ton  block,  at  $12,490. 

•Centervllle,  Iowa. — Contract  for  19,600 
sq.    yd.    concrete    pavement    awarded    to 

D.  E.  Keeler  Co.,  Davenport,  at  $1.32  per 
sq.  yd. 

•Mt.  Gregor,  Iowa. — Contract  awarded 
Aug.  2  for  paving  Main  Street,  from  Front 
to  Center  Streets,  to  James  F.  Lei  of 
Dubuque,  as  follows  19.353  sq.  yds.  brick 
block  paving,  $2.14;  1297  cu.  yds.  extra 
grading,  40  cts.;  1420  lin.  ft.  stiraight  curb, 
35  cts.;  eight  catch  basins,  each,  $25;  460 
lin.  ft.  15-in.  inlet  sewer,  99  cts.;  250  lin. 
ft.  12-in.  inlet  sewer,  85  cts.  F.  C.  Sloane, 
City  Clk 

•Fort  Scott,  Kan.^<:ontract  for  paving 
three  miles  on  Coleman  Road  with  mac- 
adam awarded  to  C.  A.  Simons.  Fort 
Scott,  at  $9,490.    N.  J.  Rose,  Co.  Clk. 

•College  View,  Neb. — Contract  for  pav- 
ing Districts  1  and  2  awarded  to  Abel  & 
Roberts,  Lincoln,  at  $48,203  and  $44,939 
respectively.  (Bids  opened  Aug.  2).  J.  E. 
Winter,  Mayor. 

•Kearney,  Neb.  —  Contract  awarded 
Aug  3  for  brick  and  stone  auditorium  for 
the  State  Normal  School,  Including  heat- 
ing plumbing,  general  construction  and 
electric  wiring  to  W.  P.  Crossley.  Kear- 
ney.   J.  H.  Craddock,  Archt.,  Omaha. 

•Lincoln,  Neb. — Contract  for  paving 
highway  between  Lincoln  and  University 
Place  awarded  by  University  Place  Com- 
mercial Club  to  Abel  &  Roberts,  Lincoln, 
at  $2.18  per  sq.  yd.;  total  cost  about 
$35,000. 

•Lewlstown,  Mont. — Contract  for  pav- 
ing alleys  in  business  district  with  brick 
and  Fifth  Avenue  with  bitulithic  awarded 
by  City  Council  to  J.  C.  McGulre,  Lewis- 
town,  at  $38,514. 

•Missoula,  Mont. — Contract  awarded  to 
J  A.  Magulre.  Butte,  for  6660  sq.  yd. 
standard  bitulithic  pavt.  on  5-ln.  con- 
crete base,  at  $21,252  (bids  opened  Aug. 
3).  Other  bids:  G.  H.  Nash  &  Co.,  Mis- 
soula, $22,328,  and  Rohn  Constr.  Co., 
Butte,   $23,592.     L.   E.   Harris,   City  Clk.; 

E.  S.   Hathaway,  City  Engr. 

•Missoula,  Mont. — Contract  awarded 
Aug.  3  for  7000  sq.  yd.  standard  bitulithic 
pavement  to  J.  C.  Magulre  of  Butte,  at 
$21,252.  Other  bids:  Nash  &  Co.,  Mis- 
soula, $22,328,  and  Rohn  Constr.  Co., 
Butte,  $23,572.     L.  E.  Harris,  City  Clk. 

•  McKlnney,  Tex.  —  Contract  awarded 
July  29  for  23,000  yd.  asphalt  pavt.,  7000 
sq.  yd.  brick  pavt.  and  1700  ft.  curb  and 
gutter  awarded  to  Levy  &  L«vy,  Dallas, 
at  $58,605.  Other  bids:  Kaw  Paving  Co., 
Topeka,  Kan.,  $59,600;  Roach-Manlgan 
Paving  Co.,  Fort  Worth,  $61,016.  Chas. 
Schultz,  City  Engr. 

•San  Antonio,  Tex. — Contracts  for  pav- 
ing (bids  opened  July  15)  awarded  as  (ol- 

To  Rushmore  &  Gowdy,  1115  E.  Com- 
merce Street,  for  paving  S.  Flores  Street 
with  3-in.  vert,  fiber  brick,  5-ln.  cement 
base,  14,600  sq.  yd.,  at  $2,533  per  yd.; 
$37,989;  Marlet  Street,  3% -in.  wood  block, 
5590  sq.  yd.,  $3.11,  $17,511;  E.  Houston 
Street,  3-in.  wood  block,  11,320  sq.  yd., 
$2.95,  $33,400. 

To  Texas  Granitoid  Co..  Frost  Building, 
Presa  Street  from  G.  H.  &  S.  A.  Ry. 
crossing  to  Mitchell  Street,  13,600  sq.  yd., 
$2.40,  $32,882;  S.  Flores  Street  with  grani- 
toid, 13,110  sq.  yd.  $2.32.  $34,743;  S.  Presa 
Street,  Mitchell  Street  to  City  Limits  with 
granitoid,   9980  sq.  yd.,   $2.41,  $24,196. 

Western  Paving  Co..  Oklahoma  City, 
Okla.,  River  Avenue,  2-in.  asphalt  con- 
crete, 5-in.  Trinidad  cement  base,  13,772 
sq.  yd.,  $1.95,  $27,004;  Josephine  Street, 
2-in.  asphalt  concrete,  5-ln.  cement  as- 
phalt base,  5850  sq.  yd.,  $1.95.  $11,490. 

O.  C.  Chapin,  Hall  Building,  Kansas 
City,  Mo.,  Grayson  Street,  reinforced  con- 
crete bitulithic  top,  10,540  sq.  yd.,  $1.87, 
$19,821. 

Roach-Manigan  Paving  Co..  219  Gunter 
Building,  Houston  Street,  3%-in.  creo- 
soted  pine  block,  17,770  sq.  yd.,  $2.92, 
$52,086;  Navarre  Street,  3%-in.  ,  wood 
block.  3530  sq.  yd.,   $3.12.   $11,091. 

Uvalde  Rock  Asphalt  Co.,  asphalt,  5-ln. 
cement  base,  12,520  sq.  yd.,  $2.04.  $25,737. 

Eureka  Paving  Co.,  Houston,  Tex..  San 
Pedro  Avenue.  2%-ln.  asphalt  concrete, 
15,320  sq.  yd.,   $2.20,   $33,978. 

Belllngham,  Wash. — Lowest  bids  opened 
by  City  Council  for  7700  sq.  yd.  pavement 
on  Elk  Street  submitted  by  Independent 
Asphalt  Paving  Co.,  Northern  Bank 
Building,  Seattle,  at  $11,287  for  asphalt, 
and  Petersen,  Webel  &  Hawkins,  Bell- 
ingham.  at  $12,637  for  concrete. 
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•tructiBB    t 


WmH.  —  OoBtimct 


for    con-     Btructlon.  TOO  lln.  ft.  Ste«l  Sheet ^lle^n- 
Hlshway     atructlon.  and  about  6070  lin. 


Ditch— New    Philadelphia,    Ohio.— Until 


HW.way     .,r«c«lon.  and  about  5070  i.n.  "-Concrete-     S^^Pt^J^^^y^JolMt   Bd^  Comrs^  Hol^^^^^ 
No.  TB.-bMWMB  iMMiiah  aad  FWl  City:     .l**!    con.truction.,    AU_fron_ta|e_win  J>e     J;:^^l^Y^r^,i"lruciing   a    Joint  .County 


««mrd«4  by  Oooatr  OMara.  (Mda  opened 
Aac  3>  to  U.  P.  XIndorf.  Alaate  BUs.. 
SMUtlc  at  SSS.no  for  eniahad  rock  aur- 


AGoBtiact  for  (.<— Iiaiillin  eoMrete 
krMs*  and  pavlnf  with  ooaeroU  Parma- 
•cat  HlBhway  Xow  II.  batwa—  Boeklay 
aad  BBMBdaw.  awardad  by  County 
CMBia.  to  Albion  Bi«tBaarinB  Co.. 
AMariran  Bank  BMc  Saattla.  at  MO.SK. 

'AOoDtnct  for  mtIiik  Maaaachuaetta 
Btioot  avardod  by  Bd.  Pub.  Wka.  to  Fer- 
goaoB  Ooaatr.  Co..  Wblte  Bids..  ScatUe. 
at  tM.ns. 


•I«ri    conatrucfion.      au    '™'""f7  .""t„"     r"omrs     for   constructing   a    Jo  nt    County 
?\r  :?th".llSd'Sni,."ea'f^;j.%feh^'!,     £rS^:rH':°Nu»aorffr,  Co.  Aud.,  Secy. 

;j5!a;^2.':n«i;i  v°t.'Uvi°"ft'^e?fh2J 

end. 

Canal— Ocala,  Fla.— Robert  F.  Rogera. 
Pr«i.  Bd.  Trade,  writes  that  proposed 
municipal  and  U.  S.  Government  canal,  to 
b«  conatructed  from  Silver  Springs  to 
(-wmiI.    will  mat   UOO.OOO.     Awaiting  U.  S. 


Joint  Bd. 

Ditch— wmamac,  Ind.— Until  Auk.  28  by 
C  E  Paul  Co.  Siirveyor.  for  construct- 
ing the  Stoller  tile  ditch,  about  one  mile, 
10  to  14-ln.  tile. 

Retaining  and  Sea  Wall— Chicago,  III.— 
Until  Aug.  16  bv  W.  R.  Moorhouse.  Comr. 
Pub     Wks.,    for   construcUng   a   retalnlrig 


Damt  and  Shore  Protection — Rock  Island, 
III. — Following  are  lowest  bids  opened 
July  31  by  U.  S.  Engineer,  P.  O.  Building, 
for-  construction  and  repair  of  dams  and 
shore  protection  as  follows:  Buena  Vista 
to  Spechts  Ferry,  Iowa.  Kirchner  Contr. 
Co.,  Dubuque,  Iowa;  Montpeller  to  Fair- 
port,  Iowa,  Builders  Sand  &  Gravel  Co., 
Davenport,  Iowa;  Quincy,  111.,  to  Hanni- 
bal, Mo..  .\.  V.  Fetter  Co.,  Quincy,  111.; 
Capau  Gris,  Mo.,  to  Grafton,  III.,  J-.  W. 
McMurry  Contr.  Co.,  Kansas  City,  Mo. 
(Contracts  not  yet  awarded.) 


U.I 


*Aatar<a. 
i3m  an.  yd 


OfO.— 0>ntract 


Ocala.  win  cost  »JOO.0O0.     Awaiting 
Government  survey. 

Drainage— Guaydan,     L».  — Warren     B 
Reed,      ReclamaUon      Engineer,    ,Mor»n 

t_'?!'^*?i*"'*     Wi^"?^'^e'"^]Mt"  to"ecla°m  ef.OOO  deslVed"untirAu£irby  P.  E.  Truax    Cx     abo'ur'$35:oo"o: 

^^^1"'«n.°^I"     acrea  of  land  at  a  cost  of  about  $200,000.  Aud.    for  digging   and    constructing   ditch 

mST^S"  wtoS".^;;^^!*^  cil^il    ^"*  liue  win  aoon  be  voted.  No.  6;  estimated  cost,  $12,364. -«' 

_      —          _     ...        liraah.,     at        Drainage— Cruger,     Miss.- Surveys    un-  Ditch— Montevideo,  Minn.— Reported  de- 

derway  by  M.   L.  CuUey.  of  Jackson,   for  gj^^^  u^tll  Aug.   18  by  J.   J.   Stennes,  Co 

Ablaca    Drainage    District;    J.    L.    Lundy.  ^^^     f^^   constructing   County   Ditcli^No 

Comr.  .  >      ^  -• 

Drainage— Fort  Madison,  lowa^Plans 
reported  completed  by  Edmund  T.  Per- 
kins, Chicago.  111.,  for  construction  of 
drainage   district    for   Green    Bay    Towa 


B.    <Nlar.    Sealtla. 


^^AMoria.  Ore.— Contract  for  paving 
Twdftb  and  Eleventh  Streeta.  about  11.- 
•M  aq.  yd.,  with  asphaltic  concrete,  and 
BUWde  brick  on    5-in.    concrete    founda- 


,^   ^  .^.< „  *Levee— Hannaberry,      Ark.— Contract 

nn<i  «en  waU  at  the  east  end  of  Montrose  reported    awarded    to    Halleck    &    Thorn. 

i^in>f»  Little     Rock,     for     constructing     Farrelly 

Avenue.  -La^ie    levee,    about    4    miles    in    length    in 

Ditch— Breckenrldge,       Minn.- Reported  vicinity  of  Reydel  and  Hannaberry;  cost, 

"    "       )out   $35,000. 

■*Earth  Work— Austin,  Tex.— Contract 
awarded  July  31  for  360,000  cu.  yd.  earth 
work  In  levees,  to  Charles  Nordstrom. 
Bryan,    at    18.85    cts.    per    cu.    yd.      J.    L. 

.Auu.    lor   uui.="v^^...e,  ^^-■■•■-.-    VoV'oin"  Nagle,  Iiiiprov.  Engr. 

18  (tile  and  open  work).     Cost.  $25,850. 


tloa.   awardad   to   WlUlam    M 
attle.  at  $34.U>. 


OUer.    S«- 


EufOMa.  Ora<— FOOowlag  blda  opened  by 
City  CouBcffl  for  paring  11  biocka  on 
Adfar  Stroot.  daike- Henry  Coiutr.  Co.. 
ftrtlaad.  tH.TSt.  and  Warren  Constr.  Co.. 
Fortlaad.   at  tSS.*U. 


■*Wharf,   Etc. — Houston.  Tex. — Contract 

Irrigation  Work— Fort  Laramie.  Wyo. —     reported     awarded     as     follows     on     bids 

Until  Sept    8  bv  I'.  S.  Reclamation  Serv-     opened  July  23:  Wharf,  cotton  sheds  and 

Ice    Tramwav  Building,   Denver,   Col.,   for     track,     to    Horton     &     Horton.     Houston, 

earthwork    on    about     10    miles    of    main      jisgoOO;     dredging,     to     L.     T.     Gaylord, 


n^*,"^t^"  fj:'/"t47.00r?i'r^  billdltfg     4i^Ung^of  "about  ■l-.206;060     cu.     yd. 


pumping  station. 
Ditch— Duluth. 


material. 


ship   «><'"nf«^,»>;'    M'f»|f»'Pgio*r-^.  !]?^^^     cana'i,"  Fort  "Laramie   I'nlt.    North    Platte     |M:666r2  eTevaTed"tanks  at  turning  basin, 
River:   eaOroated   cost   $348,000  for  ^tab       ^^^^^^-^^      Nebraska  -  Wyoming,     involving     f^   southern   Engine  &   Pump   Co..   $7,000. 

-     ,  n,^.  non     _,.      ,.rf       E.  E.  Sauds,  City  Engr. 

Ditch  —  North  Yakima.  Wash.  —  Bids 
were  opened  July  31  by  J.  O.  Greenway. 
Drainage  Engr.,  Sunnyside,  for  construc- 
tion work  in  Drainage  Dist.  No.  25,  Sched- 
ules  1   and  2;  „    ,,    ,, 

■^Schedule  1— Awarded  to  E.  M.  Moore, 


Minn.- A.      E.      Dyer. 


♦McMlnnvMIe,    Or«.-<:onU»et    for    im-  <,ouno"  R'^d"Engr'.: "for   lS;nge"Dlstric"t;  Au^g^Sl'at  u's.  E'ii''^"'offlce,  San  Fran- 

g?T-°*_f^"^  r^  Jii^-5^„  TfffSoS  has  liled  with  County  Auditor  a  report  on  cisco,  for  dredging. 

Suoitiaaa  Cnt-OB  awarded   to  TiBaroooK  f^„„_iv  nitrh  No    4    to  be  constructed  in 

U&*?I!IS2ijSly°I4)^*J.*C*''Haiden.*c"  ^owSi^l^'^tt5Vfn|..5l~'ok,A'^?™  Drainage   Bonds-Corlnne,   Utah.-$175..- 


Pertland,  Ore.— FoUowtng  loweat  bids 
OMBad  by  County  Comra.  for  paving  sec- 
tlooa  of  St.  Helena  Road  with  bltuUthic 
(a>   1S.1M  yd.   in   Section   A  and    (b)    408n 


b-ranch  of  the  Duluth,  Mlssabe&Whern     oOO  dmin\ge  bonds  will   be' sold   Aug.   23,     524    Sheridan    Ave      Tacoma     as    follows: 
Ral,r«.d.   and  estimates  cost  at  $120,000.     |o™;ding^Jo^press^_^reports^  |if:\1o  Tnd  r3l;- p|fl^:«.|'9o1^es,;qs\!J: 

Adney.  Clk.).     Bids  for  this  work  will  be 
opened  Aug.   21, 


Docks  and  Warehouse— St.  Louis,  Mo.— 
President  KInsey  of  the  Bd.  of  Pub. 
Sf-rAloe    ha.-i   lieen   authorlxed   to   complete 


to  SectJona  B.  G.   M.   and  1.;   Warren     plans   for   municipal   dock  a"^  ^"■*''°HS? 


So^.    Co..    Portland    (a)    $10.(15, 
0*ar  Hater.  Portland.  O.0S«. 


and    at  Chain  of  Rocks,  to  cost  about  $260,000. 


AOrano*.  Cal.— Contract  for  paTing  S.7 
laffta  ffBfti.gw  Boule.  awarded  by  Bd. 
Ssparrtaora  to  Fred  Hoffman.  Loa  An- 
gofn.  at  n>.4M. 

•angar.  Cat.— Loweat  Md  opened  for 
.ji^«.X.».i«i»»  t  mtlaa  atreeta  aubmitted 
by  J.  W.  HaynM.  Oakland,  at  $19.»S3. 


Dike— Cathlamet,  Wash.— County  Comrs. 
reported  to  have  approved  plans  for  dik 


PRICES     AND     LETTINGS. 

itindicates  award  of  contract. 
Dredging— NevK   York.   N.  Y.— Following 


Ing  District  1,  as  prepared  by  G.  A.  Kyle     „e  the  bids  opened  Aug.  2,  for  dredging 

- ■■—    -'     (a)    Hempstead    Harbor;    (b)    Huntington 

Harbor    (price   given    per   cu.    ydO :^^John 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


of  Portland,  to  Include  construction  of 
dike.  Installation  of  pumps,  etc.;  cost 
about  $160,000. 

Bulkhead,  Etc.  —  Seattle.  Wash.  —  Re- 
ported County  Comrs.  (Byron  Phelps, 
Clk.)  have  approved  plans  for  fining  and 
bulkheadlng  East  Marginal  Way;  ap- 
proximate cost  $50,000. 

Flood    Protection — Los    Angeles,    Cal. — 


ft.,'  $19;  driving  90  piles,  ea.,  $3.50;  8  cu. 
yd.  concrete  drops  and  outlets,  |12; 
wooden  drop  str.,  611  ft.,  per  M  ft.,  $75: 
waste  water  Inlets,  630  ft.  per  M.  ft.,  $75; 
total  $16,063.  Next  two  lowest  bids: 
Carlson.  Chlndahl  &  Anderson,  Fernwen 
Bldg.,  Spokane,  $16,982;  Hans  Pederson, 
Madison  Blk.,  Seattle,  $17,305. 

■^Schedule  2— Awarded  to  G.  L.  Cliiie. 
Mabton,  Wash.,  as  follows:  Pipe,  1963  ft- 
12-in.,  69  cts.;  1322  ft.  10-in..  61  cts.;  4970 


S^-^s^^'Mcli;iHi,^8_Way^'st^et^     Krti^^^qj^^Ji-^^^-.  ^^-;  20 


Jersey  City,  N.  J.,  (a)  28  cts  :  (b)  24  cts. , 
Maritime  Dredging  Co.,  80  Broad  Street 
New  York,  (a)  39.5  cts.;  (b)  24.5  cts.; 
P.  Sanford  Ross,  Inc.,  Jersey  City,  N.  J. 
(a)   24.2  cts.;    (b)   20.5  cts. 

J. — Later 


surface  inlets,  ea.,  $6;  10  8-in.  irrigation 
inlets,  ea  ,  $8;  5  10-in.  irrigation  inlets,  ea.. 
$10;  gravel  per  cu.  yd..  $1.50;  cradles  per 
M  ft..  $40;  total.  $6,630.  Next  two  lowest 
bids:  E.  M.  Moore.  524  Sheridan  Ave..  Ta- 
coma. $7,053;  Dunn  &  Hogan,  North 
Yakima,  $7,148. 


official    reports    state    that    con^tract^Jor         ^D3„_Q„ebec,-Contract    awarded    by 


PROPOSED     WORK 

Ctaclamtl.  Ohio.— We  arc  Informed  that 
■•  —tlmataa  have  yet  been  prepared  for 
tha  nrbace  Incinerating  plant.  It  la 
wuma  1^  tentative  propoaltion.  F.  8. 
Kmc  Ch.  Bogr.  Bd.  Pub.  Service. 

BIDS     DESIReO. 

Columbin.  Ohio.— Reported  deaired  until 
Aos.  IS  by  Oeocve  A.  Borden,  Dlr.  Pub. 
Oarrlee.  for  ten  1<  cu.  yd.  mbblab  wagona. 
■tx  4  CO.  yd.  dump  wagona,  four  aprlnk- 
toaa  and  one  borae  drawn  power 
floaber. 


Decatur,  IIL— The  Geo.  Alfa  Garbage 
Co..  117  Bridge  Street.  Peoria,  deairea 
bids  for  an  incinerator,  and  are  under 
bond  to  city  of  Decatur  to  have  same 
eWBPiatod  within  «  montha:  this  company 
kaa  eoBtract  to  collect  garbage,  refuae  and 
aahea  for  I  ycara. 

Ottawa.  Ont.— UnUl  Aug.  Z«  by  Cbalr- 
Ban  and  Menibera.  Bd.  Control,  for  an 
liiclneralor.  Estimated  coat  IM.OM.  P.  C. 
Aakwilb.  Acting  City  Engr. 


HYDR-\ULIC  CONSTRUC- 
TION   AND    RIVER 
IMPROVEMENTS 


struct  channels  throughout  county. 

Power  Plant — Panama.— It  is  reported 
that  plans  being  considered  by  Govern- 
ment of  Republic  of  Panama  for  develop- 
ment of  water  faUs  In  the  Interior,  for 
manufacture  of  electric  light  and  power. 
It  Is  proposed  to  invite  foreign  capital  to 
undertake  the  lighting  of  several  Impor- 
tant interior  towns  in  the  vicinity  of 
which  ample  water  power  exists. 

BIOS     DESIRED. 

State  Canal  Work— Albany,  N.  Y.— 
Until  Sept.  8  by  W.  W.  Wotherspoon. 
State  Supt.  Pub.  Wks.,  for  following 
work:  Contract  Ia  Cayuga  and  Seneca 
Canal,  constructing  substructure,  super- 
structure and  approaches  to  highway 
bridge  at  Gorham  Street,  Waterloo,  and 
KIngdon  Road  Bridge,  between  Waterloo 
and  Seneca  Falls;  Engineer's  estimate. 
$71,4M:  Terminal  Contract  No.  40.  con- 
structing harbor  and  dockwall  on  north 
aide  of  Mohawk  River,  east  of  highway 
bridge,  at  St.  Johnsvllle:  Eni^neer's  esti- 
mate. $27.9<3. 

Dredging — Baltimore.  Md. — Until  Sept. 
IB  by  U.  8.  Engineer's  Oflice  for  dredging 
certain  rivers  and  harbors  on  east  shore 
Ch"M«a|)eake  Bay.  advertised  in  Engineer- 
ing Record. 

Dam— Toccoa.  Ga. — Until  Aug.  30  by  H 


Street.  New  York). 


-A-Dredglng — Hackensack, 
Flnarfeport  of  Bd.  of  Flood  "Control  En-,    official    reports    state    tllf.t    cunua 
glneers.    has   been    filed    with   Bd.    of   Co.     dredging     Hackensack     Rive^r     has     ......     q -^^-^"  st'eams"  C5mn.    to    St.    Maurice 

iuDervlsors.    estimates    probable    cost    of     award^  to  Majryland_  Dredging  &  Contr.      y^^oec    sirea^   Montreal,    Que.,    for   con- 

■uctlon  of  St.  Maurice  storage  dam,  to 
pound  160,000,000,000  cu.  ft.;  its  object 
to  improve  power  conditions  of  St. 
Maurice  River.  Eraser.  Brace  &  Co., 
Ltd  Power  Building.  Montreal,  win 
supervise  the  construction.  The  dam 
will  Involve  70.000  cu.  yd.  of  concrete. 

Dredging— Pearl  Harbor.  Hawaii.— Fol- 
lowing are  bids  opened  July  31  by  Bureau 
of  Yards  and  Docks,  Navy  Dept.,  Wash- 
ington, D.  C  for  dredging  about  72,000 
cu  yd  at  naval  station,  Pearl  Harbor 
(per  cu.  vd.):  Hawaiian  Dredging  Co.. 
Ltd..  116  Merchant  Street,  Honolulu.  44 
cts.;  Lord  Young  Eng.  Co.,  Ltd.,  12 
Campbell  Blk.,  Honolulu,  43.5  cts. 


-^Dredging — Tuckerton,  N.  J. — Contract 
for  dredging  Tuckerton  and  Absecon 
Creek  reported  awarded  to  Hin  Dredging 
Co.,  Atlantic  City,  at  $9,107. 

Dredging- Philadelphia,  Pa.— Following 
are  bids  opened  Aug.  9  by  Col.  George  A. 
Zinn,  Corps  Engrs.,  for  dredging  in  Dela- 
ware River  on  BeHevue  and  Cherry 
Island  lighthouse  ranges,  about  30  miles 
below  Philadelphia:  (a)  Section  F,  1,555,- 
000  cu.  yd.,  (b)  Section  G,  1,875,000  cu. 
yd.,  (c)  Section  H,  1,830,000  cu.  yd.  (per 
cu.  yd.):  Atlantic,  Gulf  &  Pacific  Co., 
New  York,  (a)  and  (b)  11.4  cts.;  Home 
Dredging  Co.,  Mobile,  Ala.,  (a)  and  (b) 
12  cts.:  Bowers  Southern  Dredging  Co., 
Galveston,  (a)  11.7  cts.:  American  Dredg- 
ing Co..  Philadelphia,  (a)  9.25  cts..  (b) 
10.45  cts..  (c)  9.95  cts.;  P.  Sanford  Ross, 
Inc.,  Jersey  City.  N.  J.,  (b)  12.4  cts.; 
Maryland  Dredging  &  Contr.  Co.,  Balti- 
more, Md..  (b)  10.4  cts.;  Eastern  Dredg- 
ing Co.,  Boston.  Mass.,  (a),  (b)  and  (c) 
12.6  cts. 


: 


ELECTRIC  RAILWAYS 


PROPOSED     WORK 


Schenectady,  N.  Y.  —  Public  Service 
Comn  of  Second  Dist.  authorized  exten- 
sion of  Schenectady  Rys.  Co.'s  lines  from 
terminus  at  Nott  Street  and  Wendall 
Avenue,,  Schenectady,  along  Nott  Street, 
Dredging— Norfolk,    Va.— Following    are     to  Grand  Boulevard,  at  East  Alley,  alonK 


bids  opened  Aug.  4  by  U.  S.  Engineer, 
Norfolk,  for  dredging  in  Inland  Waterway 
from  Norfolk,  Va.,  to  Beaufort,  N.  C. 
(price  given  per  cu.  yd):  P.  .Sanford,  Ross, 
Inc.,  Jersey  City.  N.  J.,  14  cts.;  Coastwise 
Dredging  Co.,    Norfolk,   1514   cts.;   Bowers 


Grand  Boulevard,  in  Niskayuna,  to  Van 
Antwerp  Road.  Common  Council,  Mayor 
and  Bd.  Estimate  approved  franchise. 

Pottsvllle,  Pa.— Pottsvllle  &  St.  Clair 
Electric  Ry.  Co.  secured  franchise  from 
City    Council    to    construct    electric    rall- 


J.  Cox,  aty  Clk..  for  furnishing  material      Southern    Dredging  Co.,    Galveston,    Tex.,     ^"»  frnm  Pottsvllle  to  St    Clair    distance 
and    constructing    a    sectional    concrete-      16    cts.;    Norfolk    Dredging    Co..    Norfolk,     way  from  PottsviUe  to  bt.  i.iair,  aisia 


PROPOSED     WORK 

Power  Development — Rutland.  Vt. — 
Bortonia  I'ower  Co  reported  aa  being 
fiw  Iliad  by  Inlng  M  Frost.  Gryphon 
nulMIng  aod  others,  for  extensive  pow- 
er devetapment  in  northern  section  of 
Bstfland  CooDty. 

■ulfckaad  and  Plar— Cddystone.  Ps.— 
BWdwlB  l4MOinoOve  Works.  Philadelphia, 
has  petithMMd  Conunlsslonerfi  of  Naviga- 
tlCB  for  piwiil— lea  ts  con'  ' 'ilk- 

baad  aad  pter  oa  the  Del^  r  at 

BMratone.  to  te  rmhtltmt-  UH) 

n.  to(«  aad  IM  ft.  wide.  Wilb  ull  equlp- 
nMat     for     haadUDg    freight,     especially 


Ing 
wood  dam.     H.  M.  Nabstedt,  Engr. 

Locks  and  Dams — Tallahassee,  Fla. — 
I'ntll  Aug.  24  by  Bd.  Comrs.  Everglades 
I>ralnage  Dist.,  Tallahassee,  for  con- 
structing 2  locks  and  dams  in  said  Diet., 
advertised  In  Engineering  Record.  F.  C. 
Elliot,  Ch.  Drainage  Engr. 


Wharvea-^acksonvllla,  Fla.— Oovcrn- 
OMnt  permits  have  been  received,  and 
eoatracta  will  soon  be  let  for  construction 
Of  about  (974  lin.  ft.  of  wharves  at  Com- 
OMderca  PMnt  on  St.  Johna  River.  Jack- 
soorina.  for  the  Commodores  Point  Ter- 
mlaal  Co..  Herbert  D.  IfendenhaJI,  Con- 
•nttl^r  Bogr..  n%  Parker  Street.  Jackson- 
irlBa.  Wharves  will  be  of  eontlnoouK 
loiMMadleal  type,  paralleling  channel. 
liBlwOSeoxnt  includea  S04  ft.  wooden  con- 


Worfc — New  Orleans,  La.— Re- 
ported desired  until  Aug.  19  by  State  Bd. 
Engineers,  for  levee  work  as  follows:  Cot- 
tonwood levee.  125.000  cu.  yds.,  riverside 
enlargement:  Salem  L.evee.  360.000  cu. 
yds.,  riverside  enlargement:  Hermitage 
levee.  150.000  cu.  yds..  Stolcup  levee.  350.- 
0(10  cu.  yds.  of  earth  work:  Harris  to  Rapp 
levee,  17.000  cu.  yds.:  Polnte  Maicre  levee. 
4S.000  cu.  yds.:  Jeansonne  Point  levee, 
M.OOO  cu.  yds.:  Cross  levee.  200,000  cu. 
yds.:  Diamond  Island  levee.  69.000  cu.  yds. 
ezcav. 


19.65  cts. 

-^^Dredglng  —  Jacksonville,  Fla.  —  Con- 
tract for  dredging  and  rock  removal,  St. 
Johns  River  (bids  opened  July  24) 
awarded  to  Standard  American  Dredging 
Co.,  Oakland,  Cal.,  at  $179,065. 

-ALevee  Work— Qreenvllle,  Miss. — Con- 
tract reported  awarded  to  Bondurant 
Constr.  Co..  Hickman,  Ky.,  for  levee 
work   at  Greenville,   at  about   $400,000. 

Drain — Sturgls.  Mich. — Following  are  4 
lowest  bids  opened  July  27  bv  Drainage 
Com.  Township  of  Florence  (H.  W.  Kel- 
ley.  Chmn.)  for  constructing  Hallwood 
drain:  Smith  &  NIckelson,  Sturgls,  $15,500; 
H.  L.  Deneen,  Montpeller,  Ind.,  $16,000; 
Hedge  A  Tyler.  Coldwater.  $16,948;  Anals 
Upe,   Nappanee,  Ind.,   $17,000. 

Breakwater— Chicago,  III. — Following  are 


3  miles 

Petersburg,  Va. — R.  H.  Mann  and  S.  W. 
Zimmer  received  franchise  to  construct 
electric  railway  from  Petersburg  to  City 
Point. 

Jackson.  Miss. — Jackson  and  Eastern 
Ry.  Co.  Incorporated  to  build  a  steam  or 
electric  railway  from  Jackson  to  Union. 
Incorporators:  S.  A.  Neville.  R.  W. 
Harris  and  C.  J.  Currie,  Medidian. 

Dayton.  Ohio. — Dayton  &  St.  Mary's 
Traction  Co.  incorporated  to  construct 
electric  railway  from  Dayton  to  St. 
Mary's.  Capital  $10,000.  Among  incor. 
porators:  Dennis  IJwyer,  Dayton;  Julius 
Boesal  and  others. 

Detroit,  Mich.— Detroit  United  Ry.  Co. 
contemplates  14  miles  of  city  track  recon- 
struction in  Detroit  and  a  new  crosstown 
line,  including  %  mile  of  double  track  and 
1   mile  of  single  track   In  Flint,   Mich. 


In 


Drainage — Selmer,  Tenn. — Reported  de- 
slrfd   until  Aug.   16  by  Directors  Cypress 

Cre>k    Drainage    Dist..    Selmer.    for   con-  ble  mound  breakwater  at  Chicago  Harbor 

'ntructing    canal    In    two    sections.      First  (price  given  per  ton  of  2000  lb.):  Greiling 

section   11,400  ft.   long  with  cross  section  Bros.   Co.,   Green    Bay,   Wis..    $1.75;   Great 

of  Ih  X  12  X  (  ft.    Second  section,  10.900  ft.  Lakes  Dredge  &  Dock  Co.,  Chicago,  $1.29; 

long  with  cross  section  of  20  x  13  x  7  ft.  Byrne   Bros.    Dredging   &    Eng.    Co.,    Chi-         San    Francisco,   Cal. — Work   is  about  to 

drain- (lOO  acres  on  Cypress  Creek.  Dredge-  cago,  $1.51;   Ekiw.   GHlen   Dock.  Dredge  &     begin   by  Oakland  Terminals   Ry.    Co.   on 

boat  »-xcav.  In  sandy  loam.     H.  P.  Wood,  Constr.  Co.,  Racine,  Wis.   (2  bids),  $1.44%     improving  road  bed  on  Adeline  Street  and 

Attorney  for  Dist.  (granite)  and  $1.40  (limestone).  Bramcroft  Way:   cost  about  $28,000. 


b  ds  opened  Aug.  3  for  constructing  rub-     addition.    I  he    company   will   double    track 
Ki^ A  K,„„b.„„.,..  ...  r.u. „..K„.      ^^^^    j^  .^j    i^^g   Michigan    Avenue    line   In 

Detroit  and  extend  the  Kercheval  Avenue 

line  4500  ft. 

-Work   is  about  to 
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Long  Island  City,  N.  Y.— Following  are  unit  prices  of  bids  opened  by  Public  Service       780 
Comn.,  154  Nassau  Street,  New  York,  Aug.  3,  for  station  finish  on  Route  No.  50,  the 
Queensboro  Subway  extension,  and  on  Sections  Nos.  1  and  3  of  routes  Nos.  36  and  37, 
the  Corona  elevated  railroad  in  Queens:     (a)  Snare  &  Triest  Co.,  233  Broadway,  New 
York,  $609,885;  (b)  Marble  Arch  Co.,  216th  Street  and  Broadway,  New  York,  J735,933. 

Item  (a)  '  (b) 

750  5,000  lin.  ft.  stalrwavs,  wood  (a.)  street  to  niezz tl.OO  $0.50 

5,700  lin.  ft.   (b)  mezz.  to  platform 1.00  0.50 

3,400  lin.  ft.  stairways,  iron  (c)  mezz.  to  platform 2.70  1.00 

751  1,350  sq.   ft.   stair  landings,  wood   (a)    straight   (street  to 

mezz.)     0.90  0.40 

320  sq.  ft.  (b)  offset  (street  to  mezz.) 1.10  0.40 

1,250  sq.  ft.  (c)  mezz.  to  platform 1.10  0.40 

650  sq.  ft.   (d)  straight  or  offset  steel  plate  with  check- 
ered   (mezz.    to  platform) 1.90  1.00 

752  31  tons  steel  columns,  hangers,  etc.,  supporting  stairs..  85.00  100.00        ,.„, 

753  1,300  sq.   ft.    (a)   concrete  street  landings 0.90  0.40        "*' 

40  cu.  yd.    (b)   concrete  foundations  for  columns 15.00  12.00 

25  each  (c)  concrete  or  brick  manholes 54.00  30.00 

15  cu.  yd.  (d)  rock  excavations 10.00  4.00 

754  9,600  lin.   ft.  oak  handrails   0.55  0.80 

755  6,800  sq.  ft.  (a)  canopies  over  stairways 0.68  0.60 

30  each  (b)  canopies  over  street  landings 75.00  60.00 

67,400  sq.  ft.   (c)  canopies  over  side  train  platform 0.36  0.60 

48,600  sq.  ft.  (d)  canopies  over  island  train  platform 0.34  0.60 

36,100  sq.  ft.  (e)  special  canopies  over  side  platform  (con- 
crete station)    0.38  0.70 

756  2,000  lin.  ft.  (a)  type  A  railing,  stairs,  street  to  mezz 3.75  3.50 

900  .sq.  ft.   (b)  type  B  grille  railing  on  stairs 1.10  1.30 

150  lin.  ft.   (c)  type  C  railing 3.30  4.00       782 

50  lin.  ft.   (d)   type  D  railing 3.80  4.00 

2,500  lin.  ft.   (e)  type  E  railing  around  stair  wells 4.50  4.00 

1,050  lin.  ft.    (f)  type    F   low    level    railing 4.30  4.00 

5,800  sq.  ft.   (g)  type  G  high  railing 0.85  1.25 

3.550  lin.  ft.   (h)  tyne  K   train  platform  railings 4.40  4.00        783 

70  each  (i)  additional  high  posts  2'^  in.  tubing 10.50  10.00 

360  lin.    ft.    (j)    pipe   railings 1.10  2.00        784 

40  each   (k)   metal  screens  for  stove  recesses 12.00  10.00 

325  lin.  ft.   (1)  type  L  bevel  railings S.^O  4.00        786 

1,500  lin.  ft.   (m)  type  M  service  railings 4.30  4.00 

6.300  lin.  ft.   (n)  type  N  railings  on  concrete  structures...  1.60  4.00 

757  4,700  lin.  ft.  (a)  wind  screen  drop  sash  on  train  platform.  4.70  8.00 

320  sq.  ft.    (b)  wind  screen  fixed  or  swing  sash  enclosing 

stairways    0.80  1.00 

10,800  sq.   ft.    (c)   wind   screen   drop   sash  alongside  track 

Queensboro    Bridge    Plaza 1.65  1.50 

760  235  each  (a)  standards  on  railings  on  train  platforms...  20.00  30.00 

25  each  (a)    free    standing   standards    on    island    train 

platform    32.00  40.00 

12  each    (c)    standards   on   concrete   railings   on    train 

platform    27.00  30.00 

761  132,200  sq.  ft.   (a)  wood  floors  on  train  platforms 0.19  0.30 

12,800  sq.  ft.   (b)  8-in.  con.  slab  floor,  including  w.p.,  etc..  0.57  0.70 

230  sq.  ft.  (c)  lUi-in.  con.  slab  floor  including  w.p..  etc.  0.80  1.00 

100  cu.  ft.  (d)  con.  encasing  columns,  beams  and  girders  1.00  1.00 

280  cu.   ft.    (e)   concrete  copings 0.90  1.00 

250  sq.    ft.    (f)   additional   cement  finish   on   concrete   as 

required    Sec.    148. 0.20  0.12 

1,725  lin.  ft.  (h)  plat,  edge  con'tion  supported  on  st.  angles  0.80  1.00 
350  lin.    ft.    (1)    plat,    edge   con'tion    supported    on   wood 

facia    0.80  1.00 

100  sq.   ft.    (J)    w.p.    pro'tlve   con.,   wood,   etc.,   existing 

con.    slabs   0.40  1.00 

762  2,700  sq.  ft.   (a)  asphalt  floor,  including  wood  fioor 0.30  0.50 

4,140  sq.  ft.   (b)  18-in.  con.  slab.  3-in.   finish 0.55  0.50 

100  sq.  ft.   (c)  1114-in.   con.   slab,  3-in.  finish 0.70  0.70 

7,800  sq.  ft.   (d)  cement   wainscoting  or  base 0.20  0.25 

27,500  sq.  ft.    (e)  con,    track  floor  over  mezz.,  including  w.p. 

rods,    etc 0.44  0.50 

250  sq.  ft.   (f)  flooring   for   passageways 0.22  0.60 

300  each  (g)  ferrules  for  mezz.  roof,  including  flanges..  2.20  3.00 

20  each  'h)  trap  doors  or  scuttles 20,00  15.00 

(z)    Con.    and    w.p.    mezz.    and    track    floor   w.    side 

sta.,  as  prov.  Sec.  295,  lump  sum 8,900.00  6,000.00 

762A       80,000  sq.  ft.  3-in.  cement  floor  finish 0.12  0.15 

763  29,000  sq.  ft.   (a)   ex.   walls   of  mezz.   and   stairways  end. 

cop.    fin.  ex.  oak  int 0.90  1.50 

9,200  sq.  ft.   (b)  ex.    walls   of   mezz.   and   stairways   end. 

cop.  fin.  ex.,  tile  fin.  int 0.85  1.00 

764  20,000  sq.  ft.   (a)    wood    partitions,    including    doors,    win- 

dows  and    sheathing 0.55  1.00 

765  1,000  lin.  ft.   (a)  copper    gutters    0.90  1.00 

766  330  lin.  ft.   (a)  low   sliding   gates 9.00  8.00 

85  lin.  ft.   (b)  high    sliding   gates 13.00  10.00 

15  lin.  ft.   (c)  folding  gates   11.00  8.00 

15  lin.  ft.   (e)  high    swing   gates 11.00  10.00 

18  each   (f)  exit    turnstiles    240.00  150.00 

30  each  (g)  gate    controls    25.00  10.00 

55  pair  (h)  cast  iron  gate  posts  and  cross  frames 28.00  30.00        795.^ 

10  each   (i)  floor  boxes    (additional) 9.00  5.00 

800  lin.  ft.   (f)  1114 -in.  galv.  wrought  iron  pipe  for  gate 

ropes   0.30  0.20 

500  lin.  ft.    (k)  1-in.   square  steel  tubing  incl.  cast  iron  796 

fixtures,  hangers,   pulleys 0.60  0.20        797 

767  3,650  sq.  ft.   (a)  roof  over  mezz.  and  passageways  ext.  be- 

yond   main    structure 0.62  1.00 

768  6,600  lin.  ft.   (a)   3-in.   corrugated   galv.   iron  leaders 0.28  0.30 

240  lin.  ft.   (b)  3-in.  cast  iron  leaders  in  place 0.60  0.30 

90  lin.  ft.    (c)  3-in.    wrought   iron   leaders  in   place 0.80  0.50 

1,800  lin.  ft.   (d)  314-in.    wrought   iron  leaders  in  place...  0.85  0.60        798 

460  lin.  ft.   (e)  3-in.   copper  leaders   in   place 0.55  0.50        799 

769  1,660  lin.  ft.    (a)  smoke  flue  from  stove  recesses  in  place.  0.60  0.50 

770  215  lin.  ft.    (a)  smoke  flue  protectors  on  platforms 1.00  0.60 

772  2  tons  (a)  steel    framing    shapes,    connections 90.00  100.00 

15  tons  (b)  riv.  st.  girders,  cols,  and  brae 74.00  100.00 

450  lb.  (c)  steel  for  expansion  joints  St.  con.  stas 0.10  0.10 

200  lin.  ft.   (d)  steel  ladders    1.50  2.00 

60  sq.  ft.   (e)  steel    ladder    platforms 1.00  1.00 

773  7.000  each   (a)  drill  holes  in  steel  exist,   structure 0.25  0.15        800 

774  350  sq.  ft.    (a)   frames    for   enameled    signs   on   mezz..'..  1.60  3.50        801 

4  each   (b)  frames    and    refl'ts    type    A    Hid.    sign    on 

brkts.    att'd   to  col 50.00  25.00 

940  each   (c)  sign  frames  on   train  platform  railings....  1.30  3.00 

50  each   (d)   sign  suspended   from  canopies 16.00  20.00        802 

25  each  (e)  sign  frames  illd.   N.  T.  Island  train  plat- 

form incl.  seat 170.00  20.00 

4,600  sq.  ft.   (f)  enameled    sign    plates 0.35  0.50        806 

20  each  (h)  frame  and  refl's  type  B  illd.  sign  on  brkts. 

attd.    con.    str 45.00  20.00 

26  each   (1)  sign  frames  illd.  N.  T.  Is.  plat.  incl.  shields  165.00  20.00        807 
776            7,000  sq.  ft.   (a)  non-slip  treads  without  wood  blocks  and 

anchors    0.90  0.80 

3,000  sq.  ft.   (b)  non-slip    treads    with    wood    blocks    and 

anchors    0.95  1.00       814 

776  1,350  sq.  ft.    (a)  stamped  sheet  steel  in  booths  on  mezz..  0.14  0.20       815 

777  50  sq.  ft.   (a)  metal  lath  without  steel   furring 0.14  0.10       818 

3,200  sq.  ft.   (b)  metal  lath  with   steel  furring 0.20  0.10 

778  2  each   (a)  type  B  ticket  booths  in  place 420,00         1,000.00 

6  each   (b)  type  BB   ticket  booths   in   place 775.00         1,000.00 

5  each   (c)  type  D  ticket  booths  in  place 520.00         1,000.00 

4  each   (d)  type  E  ticket  booths  In  place 520.00         1,000.00 

4  each   (e)  tvpe  G  ticket  booths  in  place 260.00         1.000.00 

4  each  (f)  type  KK  ticket  booths  In  nlace 260.00         1,000.00 

778A                2  each   (a)  type   A   news   stands    In   place 300.00  700.00 

77*              475  lin.  ft.   (a)  oak  seats  In  waiting  rooms 3.00  2.00 

70  pair  (b)     oak  doors  type  GG  for  toilet  stalls 12.00  10.00 


790 
791 
792 


793 
794 
795 


200  each  (a)  hardware    doors    to    toilet   room,    waiting 

room  and  closets 20.00 

25  each  (b)  hardware  doors  permanent  enclosures  be- 
tween stations   8.00 

270  each  (c)  double    hung    sash 3.00 

675  each  (d)  casm't  sash  In  mezz.  except  In  T.  B.  end.. 

and   enl.   bet.   sta 4.60 

100  each  (e)  casm't  sash  In  T.   B.  end.  and  enclosure 

between  stations  4.00 

320  each  (f)  sliding  sash    1.00 

2,750  each  (g)  drop  sash   1.00 

220  each  (h)  hinged  sash  (top  and  bottom) 2.50 

62  pair  (1)  toilet  stall  doors,  type  GG 10.00 

69  each  (k)  doors    to    panel    boards    and    switchboard 

boxes     2.00 

40  each  (m)  vent  doors  2.00 

10  each  (n)  on  swing  doors  for  transformer  do.  under 

T.  P 2.00 

110  each  (a)  additional   hardware   door   checks 3.30 

100  each  (b)  door   stops    1.55 

60  each  (c)  rubber  covered  chains 1.20 

60  each  (d)  push  plates   1.85 

60  each  (c)  door  pulls   2.55 

100  pair  (f)  kick    plates 6.00 

100  each   (g)  push    bars    4.50 

130  each  (h)  casement  sash  adj.  for  single  sash 2.30 

120  each  (i)  casement  sash  adj.  for  gang  of  2  sash 8.60 

10  each  (j)  casement  sash  adj.  for  gang  of  3  sash 11.00 

20  each  (k)  casement  sash  adj.  for  gang  of  4  sash 13.50 

20  each  (1)  casement  sash  adj.  for  gang  of  5  sash 16.00 

35  each  (m)  casement  sash  adj.  for  gand  of  6  sash 18.40 

45  each  (n)  window  guard  rods J. 40 

4,670  sq.  yd.   (a)  plaster  coat  on  masonry  and  second  coat 

on  metal  lath 0.90 

1,850  sq.  yd.  (b)  flrst  or  scratch  coat  on  metal  lath 0.50 

2,600  sq.  yd.   (c)  stucco  fin.  on  soffits  and  sides  of  stair- 
ways  at    con.    sta 1.50 

290  cu.  ft.   (a)  common  brick    0.40 

13,300  cu.  ft.   (b)  hollow  terra  cotta  tile 0.37 

36  each  (a)  con.  stove  recess  Incl.  all  appurt.  ex.  met. 

screen    32.00 

3,830  sq.  ft.   (a)  %-in.  glass  wainscoting  and  trim  on  walls  1.30 

775  sq.  ft.    (b)   %-in.  glass  pipe  chamber  partitions 1.60 

85  sq.  ft.   (c)   %-in.    glass    shelves 1.60 

1,470  sq.  ft.   (d)   %-ln.    stall    partitions 1.50 

230  sq.  ft.   (e)  1-in.  glass  floor  slabs 2.i)0 

760  lin.  ft.   (f)  curved  corners  and  angles  of  glass 1.60 

60  sq.  ft.   (g)  soapstone  wainscoting  and  trim  on  walls  1.10 

280  sq.  ft.   (h)  soapstone   pipe  chamber  partitions 1.30 

50  sq.  ft.   (1)  soapstone    shelves    1.30 

190  sq.  ft.   (J)  soapstone   stall   partitions 1.20 

20  sq.  ft.    (k)  soapstone    floor    slabs 1.50 

30  lin.  ft.   (I)  curved    corners  and   angles   of  soapstone 

permn't  end.  bet.  stations 1.00 

8,650  sq.  ft.   (a)  copper  covered  walls  Incl.   windows  and 

doors     0.90 

10,000  sq.  yd.   (b)  crimped  galv.  Iron  on  walls  and  ceilings  0.12.5 

140  sq.  ft.  (d)   galv.  wire  screens 0.50 

3,650  sq,  ft.    (e)  con.   fl.  with  cement  flnlsh 0.40 

10  each  (f)  galv.  iron  roof  vents 12  00 

4,000  sq.  ft.   (g)  roof    0.50 

200  lin.  ft.    (h)  copper  gutters    0.90 

875  sq.  ft.    (I)  partition  walls 0.60 

180  sq.  ft.   (J)  wood   floor    0.30 

23.000  cu.  ft.   (a)  portable  enclosures  between  stations....  0.21 
600  sq.-  ft.   (a)  wood   flooring   passys   ad't   to   end.    bet. 

stations    0.20 

50  each  (b)  wood  ladders  end  of  platforms 2.50 

71  each  (a)  plumbing  fixtures  water  closet  bowels 57.00 

50  each  (b)  lavartories  in  stations 41.00 

6  each  (c)  lavatories  In  enclosures  bet.  stations 38.00 

54  each  (d)  urinals     86.00 

28  each   (e)  slop    sinks    63!00 

8  each  (f)  floor    drains    15.00 

(a)Rougfi    plumbing    work    complete,    all    stations, 

lump    sum     22,000.00 

(a)  Rough   plumbing  work  complete,  all  end.   bet. 

stations,  lump  sum    1,500.00 

170  each  (a)  c.i.  wk.  in  toilet  rooms  and  port.  do. -posts.  15.00 

420  lin.  ft.   (b)   top    rails     1.00 

10  each  (c)  wall    flanges    1.50 

40  each  (d)  reg.  faces  and  frames  In  pipe  chamber  part  10.00 

15  each  (e)  c.i.  vent,  louvres  in  walls  of  port,  do 15.00 

7,500  per  lb.  (a)  glass  and  soapstone  steel  supports 0.07 

75  each  coat  and  hat   hooks  in   toilet  rooms 1.00 

52,100  lin,  ft.   (a)  electric    conduits    %    in 0.14 

5,600  lin.  ft,   (b)  electric  conduits  1  in 0.17 

6,400  lin.  ft.   (c)  electric  conduits  H4   in 0.20 

1,970  lin.  ft.   (d)  electric  conduits  2  In 0.30 

100  lin.  ft.   (e)  electric  conduits  2H   In 0.40 

100  lin.  ft.   (f)  electric  conduits  3  in 0.51 

1,750  lin.  ft.    (g)   %-in.    flexible    conduit 0.20 

5  each  (a)  place    pore.    fer.    in    ext.    (end.)    masonry 

walls   1.00 

10  each  (b)      place    pore.    fer.    in    ext.     (end.)    other 

than   masonry   walls 1.00 

4,250  each  (a)  cast  iron   outlet   boxes 1.00 

38_each  (a)     6-in.  x  6-in.  x  6-ln.  c.i.  pull  boxes 3.00 

12  each  (b)  12-in.  x  12-in.  x  6-in.  c.i.  pull  boxes 7,50 

18  each  (c)  18-in.  x  12-in.  x  6-in.  c.i.  pull  boxes 9.T>0 

2  each  (d)  2-1-in.  x  18-ln.  x  6-in.  c.i.  pull  boxes ;..  18.50 

75  each  (e)  e-in.  x  6-ln.  x  4-in.  c.i.  pull  boxes 2.60 

16  each  (f)  13-in.  x  20-in.  x  4-ln.  c.i.  pull  boxes 13.80 

20  each  (a)  c.i.    heater    boxes 14.00 

2  each  (a)  25-in.  x  60-in.  x  5%-ln.  steel  panel  board 

box     16.00 

31  each  (b)  25-In.  x  48-ln.  x  5<,4-in.  steel  panel  board 

box    14.00 

22  each  (c)  25-in.  x  36-in.  x  514-in.  steel  panel  board 

box 12.00 

12  each  (d)  25-ln.  x  24-ln.  x  5H-in.  steel  panel  board 

box    11.00 

2  each  (a)  steel    switchboard    boxes 15.00 

184.400  sq.  ft.   (a)  painting     2-coat     wk.     on     plaster    and 

cement   surface 0.01% 

(b)  painting  steel  of   exist,   struc.   as   re.   Sec.   291, 

lump    sum 5,500.00 

8,600  sq.  ft.   (a)  straight  white  glazed  3  in.  x  6  In 0.55 

1,090  sq.  ft.    (b)  1-in.    radius    (comb) 1.10 

240  sq.  ft.   (c)  2^-in.    radius    (comb) 1.10 

31,700  sq.   ft.   (a)  H.M.   tile  3-in.   x  6-ln.   straight 1.00 

1.130  sq.  ft.   (b)  H.M.  tile  1-in.  radius   (comb) 1.00 

2.500  sq.  ft.   (c)  H.M.    tile   2^4-in.    radius    (comb) I.OO 

8,800  sq.  ft.   (a)  H.M.  tile  4^4-in.  x  4t4-in.  straight 1.00 

1,740  sq.  ft.   (b)  H.M.   tile  1-inch  radius   (comb) 1.00 

820  sq.  ft.   (o)  H.M.  tile  2H-in.  radius  (comb) 1.00 

35  sq.  ft.   (d)  H.M.   tile  20-in.   radius   1.00 

970  sq.  ft.  mosaic  bands  in  color 1.20 

90  sn.  ft.  mosaic    tablets    in    color 1.20 

12  each   (a)  doors  in  masonry  type  AA 30.00 

■     "12  pair  (b)  doors  in  ma.sonry  type  BB  copper  cover. . .  65.00 

2  pair  (c)  doors  in  masonry  type  CC 65.00 

1  each  (d)  doors  in  masonry  t>'pe  DD  transformer  clo  40.00 

30  each   (e)  doors  in  masonry  type  ID 28.00 

25  each   (f)  doors  in  masonry  type  EE 28.00 

5  each   (h)  doors  in  masonry  type  KK 32.00 

1  each   (i)  doors  in  masonry  type  LL 32.00 

2  each  (i)  doors  in  masonry  type  MM,  copper  covered  55.00 
10  each  (k)  doors  in  masonry  type  NN.  copner  covered  55.00 
14  each   (1)  doors  to  panel  and  switchboard  boxes 32.00 
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(Ooatlauation  of  S«c».  l  and  X.  Routes  S<  and  ST.  Corona  E3evated  R.  R.  In  Queens:) 

fj>             »••  sq.  ft.  «e>  windows  In  masonry  walls  flxed  saah 1.50  1.00 

•••  »•  B«i.  ft.  (a)  windows     In     masonry     walls     exterior 

DJl.S.    1.70  1.60 

TM  sq.  ft.  (b)  window    casement    sash 1.10  1.60 

.           U.l«f  SQ.  ft.  tf)  windows  taed  and  slldtnjt  sash 1.40  1.00 

m                M  each  (a)  sewer  connections.  Sec.  157 HO.OO  SO.OO 

^^             ST  each  (b>  water  connections.  Sec.  >5' 80.00  SO.OO 

HW>      SCM*  C11.  ft.    construction  of  recreation  bldg.  Albortis  At. 

Long   Island  City.  N.   Y.— FoDowIn^  are  unit  prices  of  bids  opened   Aug.   4  by 

PubUc  Senrtc*  Coma..  New  York,  for  staUoo  nnish  on  Section  No.  2  of  Routes  Nos.  36 
aad  JT.  th»  Astoria  elevated  railroad  In  Queens— (a)  Charles  Meads.  38  Park  Row, 
New  Tor*.  tMS.IM:  (b)  Snare  ft  Triest  Co..  New  Tork.  tS74,0!>e;  (c)  Simon  Russeck, 
l«»c-.  Kl  Bkoadway.  New  Tork.  fSSS.ISO: 

"""  (a)  (b)  (o) 

"•         HK  H"-  '*•  •'••"•ways  wood,  (a)  street  to  mess $1.«0  Sl.OO  $1.40 

_.          ••••?""-  '*•  »»alrways  wood,   (b)  mess,  to  plat 1.60  1.00  1.40 

'U  4U  BQ.  ft.  stair  landinss  wood  (a)  straight,  street 

and  3Msa 1.60  1.20  l.iO 

4M  aq.  ft.    stair   landin«a   wood    (b)    offset,    street 

and  moss 1.80  1.20  1.40 

...              >**  aq.  ft.  stair  landings  wood  (c)  mezz.  to  plat 1.60  1.20  1.40 

Sf              If  tons  stair  supports,  cols.,  hangers,  etc.,  per  ton  90.00  iO.OO  97.00 

«•             «•  sq.  ft.   (a)  street  landings,  concrete 1.00  0.90  0.40 

MM  CO.  yd.    (b)   coi.   foundations 6.00  4.00  13.70 

M  (c>  brick  or  concrete  manholes,  each SO.OO  55.00  56.00 

ten.   yd.    (d)    rock   excavation 10.00  10.00  10.00 

TM          S,M«  Ub.  ft.  hand  rails 0.50  0.65  0.70 

7h         tM»  sq.  ft.  canopies  (a)  stairs,  st.  to  mess 0.70  0.70  0.86 

U  (b)  street  landings,  each 40.00  80.00  53.00 

).  ft.   <c)  train  platforms  (side) 0.44  0.40  O.SS 

_.            -, 1.  ft.  (d)  train  platforms  (island) 0.44  0.35  0.38 

7M             M«  Hn.   ft.   ralUng  (a)  Type  "A" 3.00  4.00  4.90 

570  sq.    fU    railing    0>)  Type  "B" 1.00  1.20  1.20 

12»  Un.    ft.   railing   (c)  Type  "C" 3.00  S.60  6.70 

!•  Iln.   ft.   railing  (d)  Type  "D" 3.00  4.00  4.90 

MM  lin.   ft.   railing   (e)  Type  "HT' 3.60  4.70  4.00 

IM  Hn.    ft.    railing    (f)  Type  "P" 3.60  4.60  4.90 

t.n«  sq.    ft.    railing   <g)  T>-pe  "Q" 0.80  0.90  0.95 

M4«  lin.   ft.   railing  (h)  Type  "K" 3.00  4.50  3.90 

2  <l)   additional   posts,    each 15.00  20.00  4.00 

IM  Un.  ft.  <J>  pipe  railing 1.00  1.20  1.90 

24  (k)  metal  screens  for  stove  recess,  each 10.00  12.00  12.00 

7»T  Z.4M  Un.  ft.  (a)  wind  screen  with  drop  sash  on  train 

platforms    5.00  6.00  7.00 

7M             Its  (a)  standards  on  railings  on  train  platform,  ea.  16.00  23.00  7.60 
50  (b)    free    standing    standards    on    island    train 

platform,    each 25.00  34.00  24.00 

m        T> JM  sq.  ft.   (a)  wood  Hoors  on  train  platforms 0.28  0.20  0.28 

MM  aq.  ft.  <b)  8-ln.  concrete  w.  p.  and  wood O.70  0.65  0.60 

S.TM  aq.  ft.  <c>  llH-in.  concrete  w.  p.  and  wood 0.80  0.75  0.70 

l.MA  Un.    ft.    (h)    platform    edge   supported    on    steel 

angles    0.80  0.90  0.82 

7<Z        23JM  sq.  ft  (a)  asphalt  Hoor,  Incl.  wood  Hoor 0.45  0.32  0.35 

>.4M  sq.  ft.  <b)  t-ln.  concrete  slab,  3-ln.  flnlsh 0.60  0.50  0.60 

1.M*  aq.  ft.  (d)  cement  wainscot  and  base 0.20  0.22  0.12 

I2.CM  aq.  ft.  (c)  con.  track  floor  over  mezz.  w.  p.  rods, 

etc 0.60  0.45  0.50 

M*  sq.  ft.   (f)  flooring  for  passageways 0.50  0.25  0.20 

IIS  (g)  ferrules  for  mezz.  roof,  each S.OO  2.40  3.00 

TO        U,TM  sq.  ft.  fa)  ext.  walls  of  mezz.  stalr'y  end.  cop. 

«xt   Int.   wood 1.20  0.95  0.96 

M*  sq.  ft.  (b)  ext.  walls  of  mezz.  cop.  ext.  tile  Int.  1.40  0.90  0.90 

7*4        U.IW  sq.  ft.  wood  partition  walls  Incl.  door,  win's,  etc.  0.70  0.60  0.75 

T«»          1.TM  Un.  ft.  copper  gutters  In   place 1.00  0.90  0.90 

TM               UUn.fr  (a)    low   sliding  gates 10.00  10.00  11.00 

110  Un  ft.  (b>  high  sliding  gates 12.00  14.00  14.50 

IS  <g)  gate  controls,  each 20.00  25.00  5.00 

24  (h)  cast-Iron  gate  posts  and  cross  frame,  pair.  40.00  30.00  42.00 
TIS  Un.  ft.  (k)  1-ln.  sq.  steel  tubing  for  gate  ropes, 

._               .         etc    0.50  0.60  1.00 

707  0.S70  aq.    ft.    roof  over   mezz.    e.    pass'ys   beyond   ra. 

stmcture  0.60  0.60  0.60 

TM          4.040  Un.  ft.  (a)  S-ln.  corrugated  galv.  Iron  leaders. .  0.30  0.30  0.30 

10  tin.  tx.  rb)  l-in.    cast-iron   leaders 1.00  0.60  0.60 

S40  Un.  ft.  <c>  S-ln.   wrought-lron   leaders 0.50  0.75  0.70 

MO  Un.  ft.  (d)  SU-ln.  wrought  iron  leaders 0.60  0.85  0  80 

SO  Un.  ft.  (e)  S-in.    copper    leaders 1.00  0.60  0.70 

Ht            MO  Un.  ft.  smoke  flues  trom  stove  recesses 0.40  0.60  0.55 

TW             IM  Un.  ft.  smoke  flue  protectors  on  platforms 1.00  1.20  2.50 

TTl          l.(M  cast-Iron  fenders  for  structural  col's,  per  lb 0.10  0.05  0.05 

TTS               41  tons  (a)  steel  framing  and  shapes,  per  ton 70.00  70.00  75.00 

M  tons  (b)  riveted  steel  glrdeta.  cols,  and  brac- 
ing,  per  ton 80.00  70.00  80.00 

SS  Un.  ft.  (d>  steel  ladders 2.00  2.00  2.60 

10  aq.  ft.    (e)   platforms 2.00  1.00  120 

TTS          I.OM  drilling  holes  In  steel  (exist,  struct'e).  per  hole  0.40  0.30  0.40 

774             Its  sq.  ft    (a)  frames  for  en'led  sign  on  mezz 1.60  1.60  2.30 

t  (b>   fr**  and  reftors  for  lll'd  signs  on  br'ts  to 

col's  att'd.   each 40.00  45.00  80.00 

CM  sq.  ft.  (c)  sign  frames  on  train  platform  railing  0.70  1.20  1.15 
24  <e>  sign  fr's  lll'd  n.t's  on  Island  platforms,  seat, 

••<*    60.00  170.00  180.00 

1.7M  sq.  ft.   (f)  enameled  sign  plates 0.30  0.40  0.25 

I  (1)    sirn    frames   for   iU'd    n.t's   on    Is'l'd    pl'm, 

«»           ..^       "I2*^'  ""h--- ■ «0.00  170.00  70.00 

T7t  S^OO  sq.  ft.  (a)  non-sUp  treads  without  wood  blocks 

and   anchors 0.80  0.95  0  70 

4«0  sq.  ft.  (b)    non-sHp    traads    with    wood    blocks 

and   anchors 1.00  1.00  0.80 

T7C             too  sq.  ft.  Btamped  sheet  metal  In  booths  on  mezz.  0.20  0.16  0.20 

TTT               M  sq.  ft.  (a)  metal  lath  without  steel  furring 0.40  0.14  0  10 

TTt                 t  (a)  Type  "B"  ticket  t>ooths.  each 400.00  460.60  400.00 

S  (b)  Type  "B-B"  ticket  booths,  each TOO.OO  800.00  700  00 

TTt             S44  Un.  ft.   (a)  oak  seats  In  waiting  rooma 4.00  3.00  3.50 

24  pair  (b)  Type  "Q-O"  oak  doors,  tolleu 12.00  13.00  12.00 

TM  K  (a)    hardware   doors   to   toilet   rooms,   waltlnc 

rooms  and  closets,  per  door 12.00  22.00  19.00 

U  arlnd.   (c>  double  hung  sash t.OO  3.00  8  00 

440  wind,  (d)  casement  sasb  In  mezzanines 4.00  5.00  4  00 

44  wind,  (e)    casement   In   t.r's  and   Inclosure  be- 
tween  stations 4.00  4.00  3.80 

4T0  (g>   drop  anab.  each 2.00  1.20  1.40 

140  In)  hinged  sash  (top  or  bottom),  each 2.00  2.80  180 

24  pair  (J)  for  toilet  stall  doors,  "Type  "O-Q" 10.00  1200  10  00 

ST  (k>  doors  p.  boards  and  s.  board  boxes,  each...  2.00  2.00  2  00 

4  fl)  sliding  doors  to  transformer  closets,  each..  10.00  7  50  6° 00 

10  (m>  vent  doors,  each 8.00  2.60  200 

m               24  (a)  addltiSMki  hardware,  door  checks,  each 6.00  3.50  3  50 

70  (b>  door  ol«pB.  each 2.00  1.50  I'so 

20  (c  I  rabbor  cervr  red  chains,  each 2.00  120  1  5o 

to  (d)  ptiSli  plaiea.  each 2.00  2.00  200 

20  re)   door  pnUs.   each 2.00  2.60  2'50 

St  (O  kick  platea.  per  pair 8.00  6.00  6.00 

(S  (A  poah  bars.  each...... O.OO  4.50  4,30 

-  44  (b)  for  caaemant  sash  adjuster  for  single  sash, 

•acb    4.00  2.60  2  30 

4  (1)  for  casement  saah  adjunter  for  gang  of  two, 

each    ,. .• 10.00  8.60  8  60 

0  (J)    (or    casement    sash    ad)uster    for   gang   of 

Ibrec.   each 12.00  11.00  ll.oo 

•  (k)  for  casement  saah  adjuster  for  gang  of  four. 

each    ■■■:: ;••< 10.00  13.60  12  00 

40  ft)  for  casement  aaah  adjoster  for  gang  of  Ave. 

each    10.00  16.00  16.00 
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(m)  for  casement  sash  adjuster  for  gang  of  six, 

each    20.00  18.40  18  00 

sq.  yd.  (a)   plaster  coat  on  m'ry  sur's  and   for 

second  coat  on  metal  lath 1.00  1.50  0.70 

sq.  yd.   (b)  first  or  scratch  coat  on  metal  lath.  1.00  1.60  O.BO 

cu.  ft.   (a)  common  brick 0.80  0.50  0.50 

ou.  ft.   (b)  hollow  terra  cotta  tile 0.80  0.50  0.45 

for  con.   e.   stove,   except   metal   screens   In  pc. 

recesses,  includ.  all  appur's,  each 30.00  35.00  4.60 

sq.  ft.   (a)  %-in.  gl.  wains'g  and  trim  on  walls.  1.20  1.50  1.80 

sq.  ft.  (b)   %-in.  gl.  pipe  chamber  partitions...  1.40  1.60  1.60 

sq.ft.   (c)    iji-in.    gl.    shelves 2.00  1.60  1.60 

sq.  ft.   (d)    ^-In.   gl.   stall   partitions 1.60  1.70  1.60 

sq.  ft.   (e)  l-in.  floor  slabs 2.00  2.70  2.50 

Un.  ft.   (f)  curved  corners  and  angles  of  glass..  1.40  1.60  2.5u 

sq.  ft.   (K)  soapstone  wains'ing  and  trim  on  wall  1.00  1.50  1.00 

sq.  ft.   (h)   soapstone  pipe  chamber  paititions. .  1.00  1.30  0.90 

sq.  ft.   (1)    soapstone    shelves 1.50  1.40  1.00 

sq.  ft.   (j)   soapstone  stall  p.Trtitions 1.50  1.40  1.00 

sq.  ft.   (k)   soapstone   floor  slabs 1.00  1.50  1.10 

lin.  ft.  (1)   curved  corners  and  angles  of  soap- 
stone 1.00  1.20  1.00 

cu.  ft.  portable  enclos's  between  stations 0.18  0.22  0.23 

(b)  wooden  ladders,  each 6.00  2.50  11.00 

(a)   water  closet  bowls,   each 45.00  60.00  47.00 

<b>  lavatories  in  stations,  each 30.00  44.00  29.00 

(c)  lavatories  in  enclosure  between  stations. 

each    30.00  40.00  27.00 

(d)  urinals,   each 75.00  85.00  80.00 

(e)  slop  sinks,  each 60.00  64.00  62.00 

ISough  plumbing  work  complete  for  all  stations 

(lump   sum) 6.400.00  10,600.00  7,000.00 

Rougli     plumbing  work  complete  between  sta- 
tions for  all  enclos.  (lump  sum) 1,000.00  706.00  1,240.00 

(a)  posts   (in  toilet  rooms),  each 6.00  15.00  9.80 

lin.  ft.  (b)  top  rails  (in  toilet  rooms) 1.00  1.20  1.00 

(c)  wall  flanges   (in  toilet  rooms),  each 1.00  1.50  2.00 

(d)  register    faces    and    fr's    in    pipe    chamber 

part.,    each 10.00  12.00  3.50 

(e)  cast-iron   vent   louvres    in    walls    of   port's 

clos..    each 10.00  18.00  4.60 

lb.  glass  and  soapstone  steel  support,  per  lb...  0.10  0.08  0.07 

coat  and  hat  hooks  in  toilet  rooms,  each 2.00  1.50  0.50 

lin.  ft.   (a)    ?4-in.    electric    conduits 0.12  0.14  0.14 

lin.  ft.  (b)    l-in.    electric   conduits 0.15  0.17  0.17 

lin.  ft.  (c)    l'/4-in.    electric    conduits 0.20  0.22  0.21 

Hn.  ft.   (d)    2-in.    electric   conduits 0.30  0.30  0.30 

lin.  ft.   (e)    2V4-ln.    electric   conduits 0.40  0.40  0.48 

lin,  ft.   (f)    3-in.    electric    conduits 0.60  0.55  0.60 

Un.  ft.   (g)   %-in.  flexible  conduit 0.16  0.20  0.20 

(b)  placing  ferrules   In   walls   other  than   ma- 
sonry walls,  each 5.00  1.00  1.00 

cast-Iron  outlet  boxes,  each 1.00  1.20  1.00 

(a)  cast-iron  pull  boxes,  6x6x6  in.,  each 4.00  3.00  3.10 

(b)  cast-iron  pull  boxes,  12  x  12  x  6  in.,  each...  8.00  7.50  8.00 

(c)  cast-iron  pull  boxes,  18  x  12  x  6  in.,  each...  10.00  9.50  10.00 

(f)  13   X  20  X   4  in.    boxes,   hinges,   covers   and 

locks,  each 20.00  14.00  15.00 

cast-iron  heater  boxes,  each 15.00  14.00  15.00 

(a)  steel  panel  boxes,  25  x  60  x  5"^  in.,  each 20.00  16.00  17.00 

(b)  steel  panel  boxes,  25  x  48  x  5%  In.,  each 20.00  14.00  15.00 

(c)  steel  panel  boxes.  25  x  36  x  5%  in.,  each 20.00  12.00  14.00 

steel  switch  boxes,  each 20.00  15.00  15.00 

sq.   ft.    (a)   painting  two  coat  work  on  plaster 

and   cement   surfaces 0.03  0.02  0.02 

(b)   painting  st'c  of  existing  structures,  as  re- 
quired by  Sec.  291   (lump  sum) 1,500.00  3,200.00  700.00 

sq.  ft.   (a)  tile.  3x6  in.,  straight 0.40  0.60  0.50 

sq.  ft.   (b)   tile,   1-ln.   radius 0.80  1.20  1.00 

sq.  ft.   (c)   tile,  2%-in.  radius 1.00  1.20  1.20 

(a)  sewer  and  water  eon'ns,  sec.  257  sewer,  ea. .  80.00  200.00  80.00 

(b)  sewer  and  water  eon'ns,  sec.  257  water,  ea. .  80.00  100.00  80.00 
Wires,    cables,    poles,    trees.    Sees.    13    and    295 

(lump  sum) 7,000.00  10,500.00  3,500.00 

cu.    ft.    recreation   blk.    at   Dltmars    Ave.    Sta., 

sec.    295 0.125  0.20  0.15 


San  Jose,  Cal. — Reported  San  Jose,  R. 
R.  has  applied  to  Council  for  franchise 
to  construct  a  line  on  Alum  Rock  Avenue. 

PRICES     AND     LETTINGS. 

•klndicatea  award  of  contract 

■k&in  Francisco,  Cal. — Contract  for  fur- 
nishing and  delivering  track  special 
work  (iontr.  No.  7,  Section  E,  Municipal 
Ry.  awarded  by  Bd.  Pub.  Wks.  to  United 
States  Steel  Products  Co. 


RAILROADS 


PROPOSED     WORK 

New  York,  N.  Y.— Public  Service  Com- 
missions of  New  York  State  First  and 
Second  Districts,  have  adopted  Joint  order 
for  removal  of  grade  crossings  and  other 
obstructions  on  lines  of  the  New  York 
and  Harlem  Railroad  (New  York  Cen- 
tral) and  New  York,  New  Haven  &  Hart- 
ford Railroad  near  241st  Street,  Borough 
of  Bronx.  It  also  orders  a  shifting  of 
tracks  and  construction  of  a  viaduct  to 
carry  street.  New  York  and  Harlem  Co. 
is  ordered  to  construct  a  new  station  at 
241«t  Street  to  take  place  of  present 
structure.  Entire  cost,  except  that  of 
construction  of  new  viaduct,  will  be  paid 
by  railroad  companies,  cost  of  viaduct 
being  apportioned  according  to  provisions 
of  Railroad  Law. 

Wllkei-Barre,  Pa.  —  CHtlzens  Aug.  3 
voted  S300.000  for  eliminating  grade 
crossings  of  the  Pennsylvania  Railroad 
and  for  street  Improvements. 

Belllngham,  Wash.— Reported  that  sur- 
veys are  about  to  be  started  by  J  E 
.Stlley,  for  Belllngham,  Mount  Baker  & 
Spokane  Railroad,  a  line  228  miles  in 
length,  to  be  built  from  Belllngham  to 
.Spokane,  and  which  will  be  a  part  of  the 
transcontinental  line  from  Port  Nelson 
on  Hudson  Bay.  Arrangements  for  con- 
struction of  road  have  been  completed  by 
owners  of  the  charter  of  the  railroad  and 
Capt.  E  J  Fadfir,  contractor  and  pro- 
moter of  New  Westminster,  B.  C,  who 
win  have  an  ofllce  In  Belllngham 


Astoria,  Ore. — Dubois  Lumber  Co.  pre- 
paring to  construct  railroad  into  timber 
holdings  in  Clatsop  and  Tillamook  Coun- 
ties. 

Los  Angeles,  Cal. — Industrial  Terminal 
Railway  Co.,  of  Los  Angeles,  has  filed 
application  with  Railroad  Comn.  for  au- 
thority to  issue  capital  stock  of  $50,000. 
The  company  intends  to  build  a  railroad 
2  miles  long,  in  Los  Angeles,  from  Ala- 
meda Street  to  Alhambra  Avenue  and 
the   Los  Angeles   River. 

PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

•Gila  Bend,  Ariz.— Contract  for  build- 
ing Tucson,  Cornelia  and  Gila  Bend  Rail- 
road from  Gila  Bend  to  properties  of  the 
C.  &  A.  at  AJo,  about  45  miles,  has  been 
awarded  to  James  H.  Maxey  of  Yuma, 
Ariz.     R.  H.  Jones,  Ch.  Bngr.,  Gila  Bend. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK 

Brookllne,  (Mass. — A  committee  ap- 
pointed to  consider  the  enlarging  of  the 
high  school  has  recommended  an  appro- 
priation of  $100,000  for  said  purpose. 

Feeding  Hills,  Mass. — Co.  Comrs., 
Springfield,  selected  site  here  on  which 
to  erect  county  truant  school.  Probable 
cost,  $75,000. 

Nahant,  Mass. — Citizens  voted  $38,600 
bonds  for  erecting  brick  school.  William 
Waters,    Town    Clk. 

Burrlllvllle,  R.  I.— Walter  F.  Fontaine, 
285  Main  Street,  Woonsocket,  preparing 
plans  for  a  tuberculosis  hospital  to  be 
erected  here  by  State:  cost  reported  to  be 
$120,000.  Engineers,  R.  D.  Kimball  &  Co., 
Providence;  Gilbert  P.  Parker,  Provi- 
dence, Secy.  Bd.  State  Control. 

New/  York,  N.  Y.— Plans  filed  for  six- 
teen-story fireproof  court  hou.se  and  Jail 
to   be   erected    by   City   of   New   York  at 
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Thirtieth  Street  and  Seventh  Avenue,  at 
a  cost  of  1365,000;  Griffin  &  Wynkoop, 
Archts.,  30  Church  Street. 

•  Rochester,  N.  Y. — Council  considering 
issue  of  $100,000  bonds  for  school  con- 
struction and  equipment  purposes. 

Elizabeth,  N.  J.— Bd.  Educ.  contem- 
plates erecting  a  school  on  S.  Fifteenth 
and   Spencer   Streets;    cost,   $69,000. 

Jersey  City,  N.  J. — Bonds  as  follows 
sold:  $500,000  county  Jail,  $300,000  Hud- 
son County  Park,  and  $260,000  turnpike 
bonds. 

Philadelphia,  Pa. — Reported  Library 
Trus.  will  in  the  fall  let  contract  for 
erecting  central  building  of  the  free 
library  on  the  Parkway. 

Washington,  D.  C. — Sketch  plans  pre- 
pared by  Snowden  Ashford,  Municipal 
Archt.,  for  municipal  hospital  to  be  erect- 
ed on  Fourteenth  and  Upshur  Streets,  N. 
W.,  to  consist  of  a  group  of  twelve  build- 
ings; cost  reported  to  be  $500,000. 

Parkersburg,  W.  Va. — City  contemplates 
erecting  hospital  costing  $100,000. 

Triadelphia,  W.  Va. — Site  selected  for 
the  high  school,  and  bonds  amounting  to 
$125,000  sold  for  said  purpose.  Address 
Bd.   Educ. 

Macon,  Ga. — Co.  Bd.  Educ.  intends  ask- 
ing Macon  architects  to  submit  plans  for 
the  Vlneville  School;  cost  $40,000. 

Hornbeek,  La. — Citizens  voted  $40,000 
bonds  to  erect  a  school. 

Johnson  City,  Tenn. — Reported  court 
house  and  market  building  costing  $75,000 
to  be  erected   here.     Address  Co.   Comrs. 

Memphis,  Tenn. — The  erection  of  an  ad- 
ditional wing  at  the  Baptist  Memorial 
Hospital,  and  costing  $100,000,  is  under 
consideration. 

Cleveland,  Ohio. — Reported  erection  of 
a  2-story  and  basement  brick  laundry 
building,  costing  $40,000,  is  under  con- 
sideration at  Cleveland  State  Hospital  in 
Newburg. 

MIdvale,  Ohio. — Citizens  voted  $35,000 
bonds  to  erect  a  school  for  combined  dis- 
tricts of  Midvale,  Plains  and  Barnhill. 

New  Philadelphia,  Ohio.— Citizens  of 
Goshen  Township  voted  $135,000  bonds 
for  school  to  be  erected  between  Barnhill 
and  Midvale. 

Rootstown,  Ohio. — Citizens  voted  $30,- 
000  bonds  to  erect  combination  school. 

Bloomington,  Ind. — Reported  contract 
soon  to  be  let  by  Trus.  Indiana  Univ.  for 
erecting  men's  gymnasium,  to  cost 
$150,000. 

Ann  Arbor,  Mich. — Plans  being  pre- 
pared by  Albert  Kahn,  L,afayette  Build- 
ing, Detroit,  for  erecting  stone  or  brick 
library  for  University  of  Michigan.  Cost, 
$350,000. 

Detroit,  Mich. — Andrew  Carnegie  has 
approved  plans  prepared  by  Cass  Gilbert, 
New  York,  for  the  central  library.  Ad- 
dress Library   Bd. 

Lake  Linden,  Mich.— J.  D.  Chubb,  Chi- 
cago, 111.,  engaged  to  prepare  plans  for 
the  high  school;  bonds  for  $100,000  for  this 
school  are  now  offered  for  sale. 

Aurora,  III. — Citizens  of  West  Aurora 
voted  $45,000  bonds  for  erecting  addition 
to  Galena  Boulevard  School. 

East  St.  Louis,  III.— High  School  bonds 
for  $300,000  for  an  addition  to  the  high 
school,  have  been  sold. 

Monmouth,  ill,  —  Plans  prepared  by 
Temple  &  Burrows,  Davenport,  Iowa,  for 
new   city    hall   have   been   accepted;   cost 

$50,000. 

Springfield,  III. — Bonds  for  $400,000  for 
high  school  building  will  be  sold  Aug.  10 
by  Bd.  Educ.   (Eleanor  Matheny,  Secy.). 

Milwaukee,  Wis. — Louis  G.  Widule,  Co. 
Clk.,  writes  site  for  proposed  new  court 
house  has  not  been  selected  as  yet. 

Grundy  Center,  Iowa. — Citizens  voted 
$85,000  bonds  to  erect  a  school. 

Rockwell  City,  Iowa. — State  Bd.  Con- 
trol, Des  Moines,  selected  site  in  this  city 
for  Women's  Reformatory. 

Hiawatha,  Kan. — Citizens  voted  $75,000 
bonds  July  20  for  erecting  high  school, 
from  plans'  of  J.  H.  Felt  &  Co.,  Grand 
Avenue  Temple,  Kansas  City,  Mo. 

Austin,  Tex. — Plans  for  high  school  to 
be  prepared  by  Dannis  R.  Welch,  Little- 
field  Building.  He  will  also  prepare  plans 
for  improvements  to  the  ward  school 
buildings. 

Palestine,  Tex, — Plans  being  prepared 
by  .Sanquinett  &  Staats,  First  National 
Bank  Building,  Fort  Worth,  for  high 
school;  cost  reported  to  be  $100,000.  City 
Comrs.  will  let  contract  for  this  building. 

Victoria,  Tex. — See  "Paving  and  Roads." 

Vancouver,  Wash. — State  Bd.  Control, 
Olympla,  approved  plans  of  Julius  Zlttel, 
Spokane,  for  administration  building  at 
State   School   for  Blind. 

Portland,  Ore. — Working  plans  about 
completed  by  J.  Andre  Fouilhoux.  Port- 
land, and  Frledlander  &  Seymour,  New 
York,  N.  T.,  Assoc.  Archts.,  for  the  audi- 
torium, and  bids  for  construction  will  be 
asked  soon.  Cost,  $600,000.  Address  City 
Clerk. 


Portland,  Ore. — School  Bd.  has  ac- 
cepted offer  of  S.  Benson,  to  give  to 
Board  $100,000  for  first  unit  of  new  school 
of  trades  for  boys  and  girls  on  condition 
that  the  Board  spend  a  similar  sum  dur- 
ing 1916  in  the  construction  of  the  second 
unit. 

Callpatria,  Cal. — Bonds  in  the  sum  of 
$34,000  will  be  sold  Aug.  16  by  County 
Supervisors  for  the  erection  of  a  brick 
and  concrete  school.  Contract  not  yet  let 
for  school. 


BIDS     DESIRED. 

Fltchburg,  Mass.— Until  Aug.  30  by 
Park  Comn.  (D.  S.  Woodsworth,  Chmn.), 
for  erecting  pavilion  at  North  of  Mirror 
Lake  in  Coggshall  Park.  H.  M.  Francis 
&  Sons,  Archts.,  Wallace  Building. 

Medfield,  Mass.— Until  Aug.  19  by  State 
Bd.  Insanity  (Michael  J.  O'Meara, 
Chmn.).  Boston,  for  erecting  a  dispen- 
sary building.  Including  heating,  plumb- 
ing, etc.  James  H.  Ritchie,  Archt.,  8 
Beacon  Street,  Boston. 

North  Grafton,  Mass. — ^Until  Aug.  16  by 
State  Bd.  of  Insanity,  Boston,  for  erecting 
dining  room  and  service  building  at  Graf- 
ton Colony,  North  Grafton;  also  separately 
for  plumbing,  heating  and  electric  wiring. 
Fuller  &  Delano  Co.,  Archts.,  44  Front 
Street,  Worcester. 

Brooklyn,  N.  Y.— Until  Aug.  23  by  C.  B. 
J.  Snyder,  Supt.  School  Bldgs.,  New  York, 
tor  general  construction;  also  plumbing 
and  drainage  of  additions  to  and  altera- 
tions in  School  89,  borough  of  Brooklyn. 
Security  $15,000  and  $1,800  respectively. 

Little  Falls,  N.  Y. — Until  Aug.  31  (ex- 
tension of  date  from  July  28)  by  City 
Clerk  for  construction  of  municipal  build- 
ing. William  Neil  Smith,  Archt.,  101  Park 
Avenue,  New  York. 

Salamanca,  N.  Y.— Until  Aug.  25  by  Bd. 
Pub.  Instruction  for  erecting  school  in 
Ward  One,  including  ventilating  and  heat- 
ing, plumbing  and  electric  wiring.  George 
H.  Elliott,  City  Clk. 

Sing  Sing,  N.  Y.— Until  Aug.  20  by 
John  B.  Riley,  Supt.  State  Prisons,  Al- 
bany, for  plumbing  and  drainage  in  new 
power  house  at  Sing  Sing  Prison,  adver- 
tised in  Engineering  Record.  Lewis  F. 
Pilcher,  State  Archt.,  Albany. 

White  Plains,  N.  Y. — Reported  desired 
until  Aug.  31  by  Westchester  County 
Bldg.  Comn.,  for  erecting  court  house. 
It  is  also  reported  bids  for  erecting  the 
penitentiary  and  workhouse  will  be 
opened  latter  part  of  September. 

Pittsburgh,  Pa. — Until  Aug.  24  duplicate 
bids,  one  at  the  ofl3ce  of  Hyatt  M.  Cribbs, 
County  Controller  and  one  at  office  of 
City  Controller,  for  the  cut  stone  work 
and  setting,  and  architectural  terra  cotta 
work  and  setting  entering  into  the  con- 
struction and  completion  of  the  new  City 
and  County  Building,  Grant  and  Diamond 
Streets. 

•*-Until  Aug.  17  by  George  W.  Gerwig, 
Secy.  Bd.  Educ,  Pulton  Building,  for 
erecting  Bailey  High  School,  Ruth  and 
Secane  Streets,  South  Hills,  Pittsburgh. 

Pittsburgh,  Pa. — See  "Miscellaneous." 

Washington,  D.  C. — Until  Aug.  18  at  the 
Dept.  of  the  Interior,  Washington,  D.  C. 
(E.  .T.  Avers,  Asst.  Secy.),  for  replacing 
wood  frame  windows  in  monitors  and 
gables  of  the  Pension  Office  building  with 
metal  sash  and  frame  and  wired  glass,  to- 
gether with  electric  operating  devices  for 
the  new  windows. 

Marion,  Ohio. — Reported  desired  until 
Aug.  24  by  Bd.  Educ,  Grand  Prairie 
Township  Rural  School  District  (W.  D. 
Heller,  Clk.),  for  erecting  a  brick  and 
stone  school.  Separate  bids  desired  for 
ventilating  and  heating,  plumbing,  gas 
fitting  and  sewerage.  Howard  &  Mer- 
rlam,  Archts.,  8  E.  Broad  Street,  Colum- 
bus. 

Sugar  Grove,  Ohio. — Until  Aug.  24  by 
Bd.  Educ  for  erecting  a  school;  cost 
$30,000.  E.  S.  Matheny,  Archt.,  Harrison 
Building,   Columbus. 

Tippecanoe  City,  Ohio. — Until  Sept.  3  by 
Township  Trus.,  Monroe  Township  (S.  O. 
Mitchell,  Clk.)  for  erecting  a  Township 
Building  at  Main  and  'Third  Streets. 
Schenck  &  Williams,  Archts.,  Arcade 
Building,  Dayton. 

IHammond,  ind. — Until  Sept.  1,  readver- 
tisement,  by  School  Trus.  (A.  J.  Dreesen, 
Pres.),  for  erecting  Hammond  Industrial 
High  School,  advertised  in  Engineering 
Record.  Architects,  J.  T.  Hutton  &  Son, 
Hammond  Bldg. 

Lebanon,  Ind. — Reported  desired  Sept.  10 
by  Bd.  Trus.  of  F.  J.  Wltham  Memorial 
Hospital  for  erecting  said  hospital,  3-story 
brick  and  stone;  amount  available  $30,000. 

Belleville,  III. — Until  Aug.  24  according 
to  press  reports  by  Bd.  Educ.  for  erect- 
ing Township  High  School,  Dist.  No.  201, 
to  consist  of  the  main  school  and  admin- 
istration building,  manual  training  build- 
ing and  cafeteria. 

East  Dubuque,  ill. — Until  Aug.  16  by 
Bd.  Educ.  (C.  F.  Small.  Secy.),  for  erect- 
ing a  two-story  addition  to  Esist  Dubuque 
School.  Thos.  T.  Carkeek,  Archt.,  Lin- 
coln Building,   Dubuque,   Iowa. 

Sullivan,  Ml.— Until  Aug.  20  by  C.  W. 
Green.  Co.  Clk.,  for  erecting  a  jail  and 
sheriff's  residence.  J.  W.  Royer,  Archt., 
Urbana. 


Ames,  iowa. — Reported  desired  until 
Aug.  19  by  State  Bd.  Educ,  Des  Moines 
(W.  H.  GemmlU,  Secy.),  for  erecting  a 
science  building:  also  women's  building 
No.  2,  Iowa  State  College,  Ames.  Separ- 
ate bids  heating,  plumbing  and  electric 
wiring.  Proudfoot,  Bird  &  Rawson, 
Archt.,  810  Hubbell  Building,  Des  Moines. 

Charter  Oak,  iowa. — Reported  desired 
until  Sept.  7  by  Bd.  Educ.  for  erecting 
2-story  and  basement  brick  and  stone 
school;  cost  $45,000. 

Elwood,  iowa. — Reported  desired  until 
Aug.  23  by  O.  P.  Cornish,  Secy.  School 
Dist.,  for  erecting  school  In  Elwood  Dist. 
John  Morrell  &  Son,  Archts.,  Clinton. 

Forest  City,  Iowa. — Until  Aug.  25  (ex- 
tension of  date  from  Aug.  16)  by  Inde- 
pendent School  Dist.  (Dr.  H.  R.  Irish, 
Pres.),  for  erecting  a  high  and  grade 
school.  Including  heating,  plumbing,  elec- 
trical work  and  fixtures.  Alban  &  Lock- 
hart,  Archts.,  Endlcott  Building,  St.  Paul, 
Minn. 

Austin,  Minn. — Reported  desired  until 
Aug.  18,  Independent  School  Dist.  for 
erecting  a  grade  school,  7-story  and  base- 
ment 96  X  155  ft.  Probable  cost,  $40,000. 
Kinner  &  Macomber,  Archt.,  Minneapolis. 

Lake  Park,  Minn. — Until  Aug.  23  by 
State  Bd.  Control,  St.  Paul,  for  erecting 
a  tuberculosis  sanitarium  at  Lake  Park 
for  counties  of  Becker  and  Clay,  including 
plumbing,  heating,  etc.  Sund  &  Dunham, 
Essex  Bldg.,  Minneapolis,  and  A.  J.  Frid- 
lund,  Mborhead,  Assoc.  Archts.;  Rose  & 
Harris,  Minneapolis,  Engrs. 

Minneapolis,  Minn. — Until  Aug.  16  by  G. 
A.  Sandberg,  Purchasing  Officer.  Univ.  of 
Minnesota,  for  erecting  additions  and 
making  alterations  to  Veterinary  Pathol- 
ogy Plant  at  Univ.  of  Minnesota. 

Rochester,  Minn. — Reported  desired  un- 
til Aug.  20  by  Capt.  F.  C.  Ormond,  Third 
Infantry  M.  N.  G.,  for  erecting  armory; 
cost  $30,000. 

SIsseton,  Minn.— Until  Aug.  24  by  Li- 
brary Bd.  (R.  P.  Sonstegard.  Secy.)  for 
erecting  Carengle  Library.  Geo.  Issen- 
huth,  Archt.,  Huron,  S.  D. 

WIntield,  Kan. — Reported  desired  until 
Aug.  16  by  State  Bd.  Control,  Topeka 
(J.  W.  Howe,  Secy.),  for  erecting  a  din- 
ing hall  and  kitchen  building  at  the  State 
Home  for  Feeble  Minded,  Winfield. 
Charles  H.  Chandler,  State  Archt.,  To- 
peka. 

San  Antonio,  Tex. — Reported  desired 
until  Aug.  20  by  County  Judge,  for  erect- 
ing a  fireproof  City  and  County  Hospital 
and  Nurses  Home.  A.  B.  Ayres,  Archt., 
Bedell  Building. 

Tulsa,  Okla. — Until  Sept.  27  by  James 
Wetmore,  Superv.  Archt.,  Washington, 
D.  C,  for  construction,  complete  (includ- 
ing mechanical  equipment  and  ap- 
proaches), U.  S.  Post  Office  and  Court- 
house, Tulsa. 

Bremerton,  Wash. — Until  Sept.  11  at 
Bureau  Yards  &  Docks,  Navy  Dept., 
Washington,  D.  C,  for  furnishing  mate- 
rial and  constructing  steel  frame  shell 
house  with  plastered  walls  and  two  brick 
magazines  with  steel  roof  trusses  at  the 
Naval  Magazine,  Puget  Sound,  Wash. 
Specification   No.   2185. 

Portland,  Ore. — Until  Sept.  2  by  James 
A.  Wetmore,  Superv.  Archt.,  Washington, 
D.  C,  for  construction,  complete  (Includ- 
ing mechanical  equipment,  lighting  fix- 
tures and  grading),  steerage  barracks 
storehouse  for  U.  S.  Quarantine  Station, 
Portland. 

Los  Angelas,  Cal. — ^Untll  Aug.  19  by  Bd. 
Educ.  (William  A.  Sheldon,  Secy.)  for  fur- 
nishing material  and  erecting  school  on 
South  Park  Avenue. 

Toronto,  Ont, — Until  Aug.  17  by  W.  C. 
Wilkinson,  Secy-Treas.,  for  all  trades  for 
enlargement  of  Eglinton  School,  Egllnton 
Ave.;  also  heat  regulation  and  sundry 
trades  in  other  schools. 

Calgary,  Alta. — Reported  desired  until 
Aug.  16  by  Dir.  Contracts,  Militia  Head- 
quarters, Ottawa,  Ont.,  for  constructing 
a  standard  magazine  at  Calgary. 

PRICES     AND     LETTINGS. 
■tf Indicates  award  of  contract. 

Beverly,  Mass. — C.  S.  Cunningham  & 
Sons,  Boston,  submitted  lowest  bid  for 
erecting  the  Municipal  Library  at  Beverly 
Farms,  at  $23,700. 

:^Medford,  Mass. — Contract  awarded 
July  22  by  Charles  B.  Dunham,  Archt.,  6 
Beacon  Street,  Boston,  for  erecting  2- 
story  and  basement  school  as  follows: 
General  construction,  M.  M.  Dyer,  Med- 
ford;  heating  and  ventilating,  W.  W. 
Campbell  &  Son  Co.,  Maiden;  and  plumb- 
ing, W.  P.  Kane,  40  Charles  Street,  Bos- 
ton.    Cost  reported  to  be  about  $45,000. 

OIneyvllle,  R.  I. — E.  K.  Watson  sub- 
mitted lowest  complete  bid  for  erecting 
school   on   S.    Main   Street  at   $39,460. 

♦Warren,  R,  i. — Contract  for  erecting 
eight-room  school  on  S.  Main  Street, 
awarded  Eastern  Constr.  Co.,  Woon- 
socket,  at  $30,973.  Burritt  S.  D.  Martin, 
Archt.,  Providence. 

♦Warren,  R.  i. — Contract  awarded  July 
26  by  School  Com.  (H.  W.  Watyen, 
C^mn.),  for  erecting  an  8-room,  2-story 
and  basement,  64  x  94  ft.  brick  school  to 
Eastern  Constr.  Co..   at  $44,873. 


Scarsdale,  N.  Y. — Following  are  four 
lowest  bidders  for  erecting  high  school 
(bids  opened  Aug.  2):  George  T.  Kelly, 
Yonkers,  $62,400;  Lincoln  Steele  Fleming, 
New  York,  $53,223:  John  M.  Yogs,  Yonk- 
ers, $53,440;  Barzahl  Vought,  New  York, 
$55,225.  Guy  Lowell,  Archt.,  225  Fifth 
Avenue,  New  York. 

♦Syracuse,  N.  Y.^<;ontract  for  erect- 
ing engine  house  for  No.  1  awarded 
Hueber   Bros.    &   Mlnikelm,    Syracuse,   at 

$29,700. 

♦Highland  Park,  Pa. — Contract  for 
erecting  2-story  brick  and  stone  school 
reported  awarded  Daniel  McNames,  1621 
N.  Fifteenth  Street,  Philadelphia,  at 
$46,900.  Shore  &  Dodge,  Archts.,  608 
Chestnut   Street,   Philadelphia. 

♦  Holildaysburg,  Pa. — Contract  for 
erecting  high  school  awarded  F.  W.  Finn, 
Altoona,  at  $30,250. 

♦  Lock  Haven,  Pa. — Contract  for  erect- 
ing 3-story  brick,  stone  and  terra  cotta 
nurses'  home  at  Lock  Haven  Hospital 
awarded  Thomas  M.  Seeds.  Jr.,  Philadel- 
phia. Cost  about  $30,000.  Harris  &  Rush. 
Archts.,  Philadelphia. 

♦Oil  City,  Pa. — Contracts  awarded  as 
follows  for  erecting  junior  high  school: 
General  construction  to  H.  E.  Sherwood, 
Oil  City,  $96,500;  heating  and  ventilating, 
James  A.  Langdon  &  Sons,  Pittsburgh, 
$13,684;  plumbing,  James  Reldy,  Oil  City, 
$6,713. 

♦Washington,  D.  C. — Contracts  for 
.  erecting  Interior  Department  building  re- 
ported awarded  John  H.  Parker,  316 
Fourth  Avenue,  New  York,  at  $1,622,487: 
mechanical  work,  William  Gordon,  New 
York,  $237,213;  elevators,  Otis  Elevator 
Co.,    Washington,    $49,949. 

Quitman,  Ga. — Following  are  four  low- 
est bids  opened  July  29  by  Supervising 
Architect,  Washington,  D.  C,  for  con- 
structing complete  U.  S.  Post  Office:  (a) 
limestone,  (b)  sandstone:  Westchester 
Eng.  Co.,  White  Plains,  N.  Y.,  (a)  $38,- 
891,  (b)  $41,000;  Richardson  Eng.  & 
Constr.  Co.,  Balnbrldge,  Ga..  (a)  $40,670, 
(b)  $41,500;  Colonial  Clonstr.  &  Supply 
Co.,  Charlottesville,  Va.,  (a)  $39,998,  (b) 
$40,409;  Algernon  Blair,  Montgomery, 
Ala.,    (a)   $38,939,   (b)   $39,200. 

♦Lowell,  O. — Contract  for  erecting  ten- 
room  fireproof  school  awarded  Gates 
Bldg.  Co.,  Wheeling,  W.  Va. 

♦Mies,  O. — Contract  for  erecting  Mc- 
Klnley  Memorial  Building  awarded  John 
H.  Parker  Co.,  New  York,  at  $240,000. 

♦Xenia,  O. — Contract  for  erecting  school 
awarded  by  Cedarville  Township  Bd. 
Educ.  to  Nolton  &  Brenig  Co.,  Athens,  at 
$51,360;  heating  and  plumbing  to  Colum- 
bus Heat  &  Ventilating  Co.,  Columbus,  at 
$6,300. 

♦Youngstown,  Ohio.  —  Contract  for 
erecting  Peter  L.  Kimberly  Nurses'  Home 
in  connection  with  Buhl  Hospital,  award- 
ed Wallis  &  Carley  Co.  of  Youngstown,  at 
about  $60,000.  C.  H.  &  C.  F.  Owsley, 
Archt.,   Youngstown. 

♦Ewen,  Mich. — Contract  for  erecting 
three-story  fireproof  high  school  awarded 
Owens  &  Nleuwenkamp  of  Ironwood,  at 
$23,925. 

♦Peoria,  III. — Contract  for  erecting  ad- 
dition and  remodeling  Klngrman  School  in 
Averyvlile  suburb  awarded  Conrad  Iber, 
Peoria,  at  $24,065;  heating  to  John  O'Neill 
&  Sons.  208  Main  Street,  and  plumbing, 
Dailey  &  O'Brien,  322  S.  Jefferson  Street. 

♦Roland,  iowa. — Contract  for  erecting 
school  for  consolidated  school  district 
awarded  W.  O.  Jensen  Co.,  of  Omaha. 
Neb.,  at  $36,474,  and  for  heating  and 
plumbing  to  Schollman  Bros.,  Omalia, 
Neb.,    at    $11,015. 

♦  Bemidji,  Minn. — Contract  awarded  by 
State  Bd.  Control  to  W.  M.  Murphy  & 
Son,  St.  Paul,  for  erecting  tuberculosis 
sanitarium  here  at  $29,661. 

Ft.  Atkinson,  Kan. — Following  are  four 
lowest  bids  opened  Aug.  2  by  Supervising 
Architect,  Washington,  D.  C,  for  con- 
structing complete  U.  S.  Post  Office,  (a) 
limestone,  (b)  sandstone:  Geo.  A.  Shaul. 
Seneca,  (a)  $42,662;  W.  G.  Carter  Co., 
Chicago,  111.  (b)  $43,395;  Clark  Constr. 
Co.,  Danville,  111.,  (a)  $39,350,  b)  $41,100; 
Daniel  B.  Danielson,  Milwaukee,  Wis., 
(a)  $42,432,  (b)  $43,432;  Callahan  Mandl 
Co.,  Chicago,  DL,   (a)   $40,700,   (b)  $42,000. 

♦Howard,  Kan.  —  Contract  reported 
awarded  Aug.  3  by  Bd.  Educ.  (G.  K.  Reid, 
Secy.)  for  erecting  a  two-story  and  base- 
ment. 65  X  85  ft.  school,  to  E.  D,  Russell 
of  Fredonia,  at  $21,996. 

♦Fulton,  Mo. — Contract  for  erecting 
gymnasium  and  swimming  pool  at  William 
M'oods  College,  awarded  W.  R.  Odor  of 
Canton;  cost,  $30,000. 

♦Richmond,  Mo. — Contract  awarded 
July  28  by  Bd.  Educ.  for  furnishing  ma- 
terial and  erecting  high  school  and  two 
grade  schools,  including  ventilation,  heat- 
ing and  plumbing  to  Butts  &  Dickerson 
of  Wichita,   Kan. 

Webb  City,  Mo. — Following  are  4  low- 
est bids  opened  July  26  by  Superv.  Archt., 
Washington,  D.  C,  for  construction  of 
U.  S.  Post  Office  (a)  limestone;  (b)  sand- 
stone; George  A.  Shaul,  Seneca.  Kan.  (a) 
$50,742:  Algernon  Blair,  Montgomery,  Ala. 
(a)  $51,408;  W.  H.  Fissell  &  Co.,  New 
York,  N.  Y.  (a)  $53,000,  (b)  $56,000;  Hiram 
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Hot*  BUc.  *  OoBMr.  Ca.  St.  Lrovl*.  Mo. 
(•)  9ttXn:  (b)  tU.lT(:  dkltehmn  itandl 
Oo^  CWcMOt,  lU.,  (b)  ttCnS:  Colonial 
Cwwli.  *  8«VPiT  Co..  CharioiiMTUl*,  Ta.. 
(b>  tM.MC 

^KNItOii.  OfcU.— Contract  tor  •roctlnc 
adMoi  on  the  Htckney  addition  awarded 
J.  J.  Rooncjr.  Muskac««.  at  m.M«. 

AOkUkema  City.  Okla.— Contract  re- 
ported (iKncd  as  awarded  to  Jame*  Stew- 
art Co.,  Inc.  New  Tork.  for  erecting  capl- 
lol  at  I1.XU.M*.  (BUU  opened  June  T  by 
State  Canttot  Comn..  Ira  Mitchell.  Secy.) 
La^n   *    Smitb.    Archta..    701    Majaatlc 

Or*. — State  Normal  School 
.  opanad  bida  Aux.  1  for  erect- 
IM  Koraaal  Tralntnc  School  bulldinc  and 
taltowhn  ara  four  lowest  bids:     Blncham 

~ r.  Fttrtlaod.  tS».41i7:  South  wick  ft 

«S».T41:  Snook  ft 
Ttmrmn.  Salem.  tM.9SS;  E.  B.  White. 
FortlaDd.   H1.!S<. 

Pettland,  Ore. — Sc«  "Brldsea." 

Portland,  Ore. — FoOowtnc  are  four  low- 
cat  Mds  opened  July  XJ  by  Port  Comn. 
(or  oonstructliv  warehouse  B  at  Munlcl- 
BSl  Dock  Na  1  and  appurtenances  (a) 
OMladlnK  SlllnK,  erection  of  bnildlnr  and 
•nvnrtenancee  and  ustnc  concrete  piles  in 
north  wall:  <b)  same  as  A.  but  Includ- 
lac  t>  addition  road  bed  and  track,  exca- 
vailnK.  reinforced  concrete  viaduct  paved 
with  wood  blodcs:  Anton  Teller  (a)  *TC.- 
fU:  (b)  MS.CS4:  Palmer-EUlson  Co.  (a) 
(b)  StT.lU:  Brayton  En*.  Co.  (a) 
(b)  *n.tt6:  Beers  Bide.  Co.  (a) 
T4:  (b)  tt7.47«.     Bidders  of  Portland. 

San  Olego,  Cat. — Lowest  bid  opened  July 
n  by  Bureau  Tarda  and  Docks.  Navy 
Dant..  Washlnaton.  D.  C.  for  construct- 
tac  aaran  bulldinss  at  V.  S.  Naval  Radio 
StUtoo.  waa  submitted  by  Jacobs  Constr. 
Co..  til  Hellnian  BuUdlnc.  Los  Anceles, 
CaL.  at  Ml.eiO. 

Cal. — Lowest    bid    received 

_  _fth  Street  school  submitted 

ler     Mfc     Co.,     Rl%'erslde,     at 


%.i 


ettaic  Fli 


0,  Cuba. — Following  are  two 

. July  11  by  Bureau  Yards  ft 

Docks.  Navy  Dept..  Whshlncton,  D.  C, 
for  oonstractlnK  bulMlncs  at  this  post: 
Snare  ft  Trieot  COb.  23S  Broadway,  New 
Tork.  tb.Ml:  Henry  Monk.  31i  fW.  Bel- 
mont Street.  Pensacola.  Fla..  fS7,040. 


PRIVATE  BUILDINGS 


PROPOSED     WORK 

Holyoka,  Mass. — Plans  prepared  by 
Gcorae  P.  B.  Alderman  ft  Co.,  Holyoke. 
(or  utcater  and  apartment  house  to  be 
eractsd  for  Jamaa  H.  Baker  on  Maple  and 
Appicton  Straets:  coat.  tM.OM. 

Maaa. — Permit  issued  New 
.  WcatJnatKiuse  Co.  for  erectinc 
storase  bulldlns:  coat.  tS7.000. 


SprtnonsM, 


-Dickinson      Realty 


Tnait  Co.  has  had  plans  prepared  for  a 
brick  apartment  house  and  sarage  to  be 
•raetad  on  N.  Main  Street;  cost,  tCt.OOO. 

Worcastar,  Maaa. — Barnard  Press.  1 
Ofmnlte  street,  having  plans  prepared  by 
Edwin  T.  Cbapin,  State  Mutual  Balldlnc, 
tor  i-morr  store  and  apartment  house  to 
ba  araetad  on  Pleasant  and  Sever  Streets; 


WIIBam     R. 


R.  I, — Plans  completed  by 
Walker  ft  Sons.  Custom 
atraat,  for  4>story  brick  tMjsiness 
bMHitla«  to  ba  araeted  on  Mathewson 
Straat  br  Ladarar  Realty  Co. 

tittia  Fans.  N.  v.— Plana  completed  by 
W.  U  Stoddart  »  E.  Fortieth  Street. 
!few  Tocli.  for  bank  and  ofllee  uuilding 
to  be  eroctad  at  Main  and  Ann  8lreeta 
for  Herktmar  County  National  Bank; 
coat.  t<«.M*. 

Maw  York.  N.  v.— Plans  being  preiiared 
by  J.  E  K  Carpenter,  M  E  Siziy-slzth 
atrsot  for  IS-story  spartment  house  to  be 
ersetad  at  Seventy-second  Street  and 
VMIh  Avenoa,  aootb  comer,  by  Wells 
Broa..  Chlcaso.  IIL 

Naw  York,  N.  Y^— Plans  for  residanoa 
or  Morton  r.  Plant  at  Fifth  Avanoa  and 
Elgbtr-stxtll  Street,  to  be  prepared  by 
Ooy  Lawcn.  22S  Fifth  Avenue. 

Plana  oompletad  by  Walter  Cook.  1 
W.  Twanty-nlnth  Street,  lor  church  to 
ba  araetad  at  Amsterdam  Avenue  and 
'  Minety-aaoond  Street,  for  Central  Baptlat 
Chweli.  Coat  t2M.M«.  Bar.  Fiank  Oood- 
dUM.  Paalar, 

Plana  Sloa  for  (allowing  bolMlngs: 
FtTe-storr  brtek  tmiment  at  414  West 
ntth  Straat.  (or  laetk  street  Conioratlon, 
ooat  IH.M*.  Wimam  Koppe,  Archt.,  SM 
WestckasMr  Avenue:  six-atory  brick 
apartmsnl  boose  st  140th  street  and 
nraa4way,  (or  Hodaon  View  Constr. 
Co..  coat  |tM,OM.  Toung  ft  Wagner, 
Arefcta.  »47  Fifth  Avenue:  six -story  flre- 
groof  private  dwelling  at  »  E.  Sixty-ninth 
Mrsot,  for  Edwin  C.  Jamaaon,  rost  fM,- 
•M:  OtMlTtnoT  Attcrtrary.  Archl..  20  W. 
Flortr-ltatrd  Street-  twelve-story  fireproof 
boial  at  as  Wcat  End  Avenue,  for  Lillian 
K.  Soraal.  eoat  tl47.eM:  R.  M.  Farrlngton. 
ArHit..  S4>  Fifth  Avenue:  two  flve-story 
brick  tenaoMnta  at  Crotona  Avenue  and 


l«Tth  Street,  for  Cosenso  Bldg  Co.,  cost 
IM.OOO:  Lucian  Pisciotta.  391  E.  l«9th 
Street:  two  live-story  brick  tenements  at 
Ryder  Avenue  and  183d  Street,  for  Val- 
halla Conioratlon,  cost  tlOO.OOO:  Moore  & 
Landsledel.  ArchU..  Third  Avenue  and 
14«th  Street:  flve-story  brick  tenement  at 
Southern  Boulevard  and  179th  Street,  for 
Park  Hill  Constr.  Co..  coat  |70,000,  Gold- 
ner  ft  Goldberg.  Archts.,  391  E.  149th 
Street:  live-story  brick  tenement  at  Val- 
entine Avenue  and  192d  Street,  for  Louis 
C.  FYles  Constr.  Co..  cost  $50,000,  H.  T. 
Howell.  Third  Avenue  and  149th  Street: 
flve-story  brick  stores  and  tenements  at 
ISOth  Street  and  Prospect  Avenue,  for 
St,  John  and  Fox  Street  Corporation, 
coat  ttS.OOO:  Chas.  B.  Meyers,  1  Union 
Square,  Archt. :  flve-story  brick  tenement 
at  Vyse  Avenue  and  Freeman  Street,  for 
William  Sinnott  Co.,  cost  fSS.OOO,  Kreym- 
borg  Architectural  Co..  Archts.,  1029  E. 
16Sd  Street:  two-story  brick  theater  at 
Fordham  Road  and  Morris  Avenue,  for 
H.  N,  Singhi.  cost  $100,000.  J.  C.  Cocker, 
Archt..  2017  Fifth  Avenue. 

Paterson,  N.  J. — Plans  beine  prepared 
by  Charles  E,  Sleight.  13«  Washington 
Street  for  4-story  store,  office  and  lodge 
building  to  be  erected  at  131  Ellison 
Street  for  I.  O.  O.  F.    Cost.  $50,000. 

Phinipsburg,  N.  J, — Accho  Lodge  of  Odd 
Fellows  will  erect  a  $25,000  building  on  S. 
Main   Street. 

Bedford,  Pa. — Corle  House  of  which 
Corle  H.  Smith  Is  Mgr.,  it  is  reported, 
is  to  be  enlarged  at  a  cost  of  $60,000. 

Oothan,  Ala, — Central  Warehouse  & 
Gin  Co.  will  erect  a  bonded  warehouse 
costing  $75,000,  and  the  Farmers  Union 
Warehouse  Co.  a  similar  building  costing 
$75,000. 

New  Orleans,  La. — Permit  issued  for  a 
passenger  station  to  be  erected  by  Texas 
ft  Paclflc  R.  H.  Co.  at  a  cost  of  $250,0001 
C.  H.  Chamberlin,  Ch.  Engr.,  Dallas,  Tex. 

Paris  Ky.— J.  H.  Stivers  of  Paris,  re- 
ported interested  in  company  which  in- 
tends erecting  loose  leaf  warehouse,  cost- 
ing $100,000. 

Columbus,  Ohio, — Plans  being  prepared 
by  D.  Riebel  &  Sons,  New  First  Natl. 
Bonk  Building,  for  convent  to  be  erected 
for  St.  Mary's  Church,  Third  and  College 
Streets;  cost,  $30,000. 

Plans  being  prepared  by  Richards,  Mc- 
Carthy ft  Bufford,  Hartraan  Bldg.,  for  a 
clubhouse  for  Scioto  Country  Club;  cost 
$50,000. 

Youngstown.  Ohio. — Plans  being  pre- 
liareil  by  Knox  &  Elliott  Co.,  Rockefeller 
Building.  Cleveland,  for  5-story  theater, 
hotel  and  store  building  to  be  erected  on 
site  of  the  old  Tod  House. 

Crswfordsville,  Ind. — Methodist  Church 
considering  plans  for  an  addition;  cost, 
$2S,000. 

Chicago,  III. — Henry  L.  Newhouse,  4630 
Prairie  Avenue,  reported  architect  for 
store  and  theater  building  which  Ascher 
Bros,  win  erect  at  3947  Drexel  Boulevard; 
cost  $150,000. 

Plans  preimred  by  Alfred  S.  Alschuler, 
28  E.  Jackson  Boulevard,  for  4-story  brick 
and  stone  department  store  building  to 
be  erected  on  Forty-seventh  Street  and 
Ashland  Avenue  for  Julius  Oppenbelmer. 

Cedar  Rapids,  Iowa. — Bohemian  Catholic 
Church  preparing  plans  for  a  school.  Ad- 
dress J.  A.  Victor,  87  Sixteenth  Avenue, 
Cedar  Rapids. 

Muscstins,  lows. — I^ns  being  prepared 
by  Fred.  Bowman,  Muscatine,  for  2-Btory 
reinforced  steel  and  concrete  building  to 
be  erected  on  Front  and  Sycamore  Streets. 

Minneapolis,  Minn.— Zuhrah  Temple. 
Nobles  of  the  Mystic  Shrine,  will  erect  on 
Franklin  and  Lyndale  Avenues  a  temple 
costing  $100,000. 

Permit  Issued  for  3-story  brlrk  and 
'^ncrete  telephone  exchange  building  to 
be  erected  at  Third  Avenue  and  Sixth 
Street  S.  by  the  Tri-State  Telephone  ft 
Telegraph  Co.:  cost  $80,000. 

Wichita,  Ksn.— Peoples  Mausoleum  Co. 
of  Waterloo,  Iowa,  will  erect  In  Highland 
Cemetery    a    mausoleum    costing    $60,000. 

York,  Neb. — Plans  submitted  to  Bd. 
Directors  of  New  York  County  Commer- 
cial Club  for  remodeling  LeGrand  Hotel: 
cost,  $30,000. 

Kansas  City,  Mo.— Frank  Josephson, 
1721  W.  .Vlnth  Street,  intends  erecting  at 
1114  Baltimore  Avenue  a  »-story  hotel, 
brick,  steel  and  concrete  construction. 

Richmond,  Mo. — All  bids  opened  July  26 
at  office  of  8.  L.  Bay,  Richmond  Trust 
Co.,  for  erecting  ediflce  for  M.  E  Church 
South  have  been  rejected.  No  time  set 
for  receivlnjr  new  bids.  Eckel  ft  Aldrich, 
Archts.,  Corby-Forsec  Building,  St. 
Joseph. 

^  •t.  Lauls,  Mo. — Mercantile  Trust  Bldg. 
Co.  reported  contemplates  erecting  $500.- 
000  addition. 

Houston,  Tax.— Moores  ft  Dunford,  10 
S.  L»  Salle  Street.  Chicago,  111.,  are  re- 
ported architects  and  engineers  for  the 
8-story  reinforced  concrete,  flr»proof 
warehouse  to  be  erected  at  Main  and 
Fannin  StreeU  on  the  north  side  of  the 
Ship  Channel.  Cost,  $800,000.  BulldinK  Is 
to  be  equipped  with  14  modern  high-speed 
freight  elevators  and  two  large  passenger 
elevators. 


San  Antonio,  Tex. — Plans  about  com- 
pleted by  Adams  &  Adams,  Glbbs  Build- 
ing, for  church  to  be  erected  by  First 
Church  of  Christ  (Scientist)  on  Avenue. 
D  and  Fifth  Street.  Ira  L.  Rupley,  Chmn. 
Bldg.    Com. 

Seattle,  Wash. — Plans  filed  for  concrete, 
brick  and  steel  auditorium  to  be  erected 
by  Metropolitan  Building  Co.  at  Fifth 
Avenue  and  Seneca  Street. 

Plans  i-onipleted  by  C.  W.  Saunders, 
Alaska  Building,  for  3-story  and  base- 
ment brick  apartment  house  to  be  erect- 
ed at  1809  Bway.;  cost,  $60,000. 


BIDS     DESIRED, 

Gaylord,  Minn.— Until  Aug.  19  by  St. 
Paul  Lutheran  Congregation  for  erecting 
brick  church.  Kirby  T.  Snyder,  Archt., 
643  Plymouth  Bldg.,  Minneapolis;  Charles 
Wallin,  Secy.  Bldg.  Com. 

West  Concord,  Minn. — Until  Aug.  17  by 
C.  E>.  Simpson,  Counsellor  for  Citizens 
Hotel  for  erecting  2-story  brick  hotel,  in- 
cluding heating  and  plumbing.  H.  E. 
Erickson,  Archt..  321  American  Natl. 
Bank  Bldg.,  St.  Paul. 

Cayuga,  N,  D.— Until  Aug.  20  by  Bldg. 
Com.  Roman  Catholic  Church  (J.  C. 
Mlesen,  Secy.)  for  erecting  brick  church. 
Haxby  &  Gillespie,  Archts.,  Fargo.  N.  D. 

Denver,  Col, — Reported  desired  until 
Aug.  16  by  Moores  &  Dunford,  Engrs.,  10 
S.  LaSalle  Street,  Chicago,  111.,  for  erect- 
ing a  4-8tory  warehouse  for  Turner  Co. 

Seattle,  Wash, — Reported  desired  until 
Sept  15  by  Bebb  &  Gould,  Archts..  Denny 
Building,  for  erecting  5-story,  Class  A 
flreproot  building  for  •'The  Times "  at 
Stewart  Street,  Westlake  and  Third 
Avenues.     Probable  cost,   $500,000. 


PRICES     AND     LETTINGS. 
•kindicates  award  of  contract. 

♦New  York,  N.  Y. — Contract  awarded 
William  J.  Taylor  Co.,  5  E.  Forty-second 
Street,  for  erecting  nine-story  fireproof 
hotel  for  Hotel  Des  Artistes,  Inc.;  cost 
$800,000.  George  Mort  Pollard,  Archt.,  127 
Madison  Avenue.  C.  J.  Jeppesen,  127 
Madison  Avenue,  Structural  Engr. 

♦Syracuse,  N.  Y. — Contract  for  steel 
work  on  Masonic  Temple  awarded  Smith 
&  Caftrey,  Syracuse,  at  about  $25,000. 

*Troy,  N.  Y.— Contract  for  erecting 
addition  to  Albany  Garage  awarded  W. 
S.  Hamlll  Co.  of  Troy;  cost,  $40,000. 

♦Harrison,  N,  J. — Contract  awarded 
David  Henry  Bldg.  Co.,  207  Market  Street, 
Newark,  for  erecting  2-story  brick  ship- 
ping warehouse  on  Railroad  Avenue  for 
H.  J.  Heinz  Co.,  1062  Main  Street,  Pitts- 
burgh, Pa.  Cost.  $50,000  George  Bippus, 
Care  of  Owner,  Pittsburgh,  Archts. 

♦Morristown,  N.  J. — Contract  for  erect- 
ing 3-atory  museum  and  residence  for 
Theodore  N.  Vail  awarded  Marc  Eidlitz 
Co.,  30  E.  Forty-second  Street,  New  York, 
at  about  $100,000.  William  Welles  Bos- 
worth,  Archt.,  527  Fifth  Avenue,  New 
York. 

♦Philadelphia,  Pa.— Contract  for  erect- 
ing two-story  brick  and  reinforced  con- 
crete school  on  Hutchinson  and  Cambria 
Streets  for  St.  Bonaventura  R.  C.  Church 
awarded  Melody  &  Keating,  PhiladelDhia. 
at  about  $40,000. 

♦Contract  reported  awarded  by  Penn- 
sylvania R.  R.  Co.  to  John  W.  Gill  &  Co. 
Heed  Building,  for  erecting  1-story  brick 
Immigrant  station  on  Front  Street  and 
WashlnKton  Avenue  at  $82,339.  A  C 
Shand,  Ch.  Engr..  Broad  Street  Station. 

♦Baltimore,  Md. — Contract  for  erecting 
2-story  fireproof  addition  to  Drovers  & 
Mechanics  Bank  at  Eutaw  and  Fayette 
Streets  awarded  B.  P.  Bennett  Bldg  & 
Constr.  Co..  123  S.  Howard  Street,  at 
about  $159,000.  Joseph  Evans  Sperry, 
Archt,  Calvert  Building. 

♦Contract  for  erecting  two  buildings 
at  Ramsay  and  Scott  Streets  for  Bartlett- 
Hayward  Co.  awarded  to  J.  Henry  Miller 
Baltimore.  One  building  to  be  2-story 
*'.  2iJlk\  "■•  "reproof  construction,  and 
cost  $50,000,  the  other  1-story,  337.5  x  171 
ft.,  cost  $118,000. 

T  .*'^?*t  Orlearts,  La.— Contract  awarded 
Lionel  Favret.  New  Orleans,  for  remodel- 
Ir*  .'^"^  Improving  building  of  Citizens 
Bank  &  Trust  Co.;  cost  $50,000. 

♦Johnson  City,  Tenn.— Contract  for 
erecting  S-story  brick  Elks  Home  awarded 
Beaumont  Constr.  Co.  of  Johnson  City  at 
about   $26,000,  ' 

♦Dayton,  Ohio.— Contract  for  erecting 
fireproof  home  for  Aerie  No.  321  Fraternal 
Order  of  Eagles,  awarded  Structural  Con- 
crete Co.,  Dayton,  at  $36,100,  plumbing 
and  heating  to  Fromm  &  Jacobs,  at  $3,095. 

♦Martins  Ferry,  Ohio, — Contract  for 
erecting  Fenray  Theater  on  S.  Fourth 
Street  awarded  Charles  D.  Keyser.  Bel- 
lalre,  at  about  $.35,000. 

♦Grand  Rapids,  Mich.— Contracts  in 
connection  with  Commercial  Savings  Bank 
awarded  as  follows:  granite  work  to 
Woodbury  Granite  Co.  of  Vermont;  steel 
work,  American  Bridge  Co.,  Detroit, 
Mich.:  terra  cotta  work,  S.  A.  Morman 
Co.,   Grand   Rapids. 


♦  Madison,  Wis, — Contract  awarded  N 
E.  Brede,  Chicago,  III.,  for  erecting  elx- 
story  reinforced  concrete  building  for 
$12o7oo '^'"*"^'*''     ^     Storage     Co.,;*  cost 

♦Kansas  City,  Mo. — Contract  for  erect- 
ing Ridge  Arcade  building  on  Walnut 
Street  awarded  Fuller  Constr.  Co  Chi- 
cago, 111.,  at  about  $100,000.  Smith,  Rea 
&  Lovitt.  Finance  Building,   Archts. 

♦San  Antonio,  Tex. — Contract  awardTd 
to    Walsh    &    Burney,    San    Antonio,    for 
erecting  theater  at  W.  Houston  Street  for 
Max  Oppenheimer,  at  $35,000;  to  be  of  i. 
inforced    concrete    brick   and    terra    cor 
front.      Architects,    Alfred    Giles    Co., 
San  Antonio. 

♦Oklahoma  City,  Okla.  —  Contract 
awarded  by  Leonard  H.  Bailey,  Archt 
Colcord  Building,  for  erecting  a  theater  on 
Robinson  Street,  to  Relnhart  &  Donovan 
Oklahoma  City,  at  $92,000.  (Biiis  opened 
July  31). 

♦Quebec,  Que. — Contract  awarded  Mac- 
Arthur  Concrete  Pile  &  Foundation  Co.. 
Montreal,  for  pedestal  concrete  piles  for 
the  union  station  and  power  house  for 
Canadian  Pacific  Ry.,  Downing  Cook  Co 
Ltd.,    General   Contractors,    Montreal. 


NEW  INDUSTRIAL  PLANTS 


^Ts] 


PROPOSED     WORK 

Saco,  Me. — Reported  Sears,  Roebuck 
Co.,  Arthington  and  Homan  Avenues, 
Chicago,  111.,  will  erect  a  shoe  factory 
here. 

Bridgeport,  Conn, — Plans  prepared  for  a 
one-story  addition  to  plant  of  Bridgeport 
Brass  Co.,;  cost  $70,000. 

♦  Buffalo,  N,  Y.— Turner  Constr.  Co., 
Buffalo,  reported  to  have  contract  for 
erecting  10-story  cold  storage  reinforced 
concrete  building  as  an  addition  to  plant 
of  Buffalo  Cold  Storage  Co.  in  Perry  St. 

Greensburg,  Pa.— Pittsburgh  Engineer- 
ing Co.,  it  Is  reported,  contemplated  erect- 
ing an  addition  to  the  plant. 

South  Bethlehem,  Pa. — Reported  Beth- 
lehem Steel  Co.  will  erect  an  addition  to 
plant  costing  $500,000. 

Fayetteville,  Tenn.- J.  E.  Sirrlne, 
Greenville,  S.  C,  reported  engineer  for 
addition  which  Elk  Cotton  Mills  intends 
erecting;   cost  $90,000. 

Cleveland,  O.— Plans  filed  for  4-story 
concrete  factory  which  Richman  Bros 
Co.,  1289  W.  Ninth  Street,  will  erect  at 
E.  Fifty-fifth  Street  and  Luther  Avenue 
at  a  cost  of  $250,000. 

Cranlte  City,  III.— National  Enameling 
&  Stamping  Co.  (George  W.  Niedring- 
haus,  Vlce-Pres.  and  Gen.  Mgr.),  it  is 
reported.  Intends  erecting  plant  for  man- 
ufacture of  coke  and  reduction  of  Iron 
ore. 

Milwaukee,  Wis.— Plans  being  prepared 
for  $40,000  building  which  Phoenix  Knit- 
ting Co.  will  erect  on  Jackson  and  Chicago 

Streets. 

Newport,  Minn. — Reported  Farmers  Ter- 
minal Packing  Co.  of  St.  Paul  intends 
erecting  a  plant  here  costing  $1,000,000. 
Ira  M.  J.  Cliryst  of  Hudson,  Wis.,  presi- 
dent of  company. 

Tacoma,  Wash. — Later  reports  state 
that  improvements  to  be  made  by  the 
Tacoma  Smelting  &  Refining  Co.,  to  their 
plant  will  cost  several  million  dollars,  and 
include  doubling  the  smelting  capacity 
and  the  refining  capacity,  also  erection  of 
4  steel  buildings,  large  ore  bunkers,  a 
refinery,  and  nine  additional  furnaces. 

Wallula,  Wash. — Reported  Pacific  Fruit 
Co.  in  connection  with  Pacific  Rv.  Co. 
will  erect  a  $25,000  Ice  house  and  storage 
plant. 

Gold  HIM,  Ore. — The  Beaver  Portland 
Cement  Co.  of  Portland  (J.  C.  Burch, 
Mgr.)  Intends  completing  plant  here. 

PRICES     AND      LETTINGS. 

ielndicates  award  of  contract. 

♦Portchester.  N.  Y. — Contract  reported 
awardea  Sullivan  &  McNally  Co.,  First 
National  Bank  Building,  Paterson,  for 
erecting  addition  to  factory  of  Wilford 
Hall  Laboratories,  Fox  Island  Road;  cost, 
$60,000. 

♦West  Sand  Lake,  N,  Y,— Contract 
awarded  by  McLaren  Knitting  Co.  to  J.  J 
Finn  &  Sons,  9  Cuyler  Avenue.  Albany, 
for  erecting  3-story  factory  66x110  ft. 
to  co.st  $60,000.  C.  G.  Ogden,  Archt.,  la'.t  , 
State  Street,   Albany.  j 

♦Trenton,   N.   J. — Contract  for  erecting    ] 
tliree-story     concrete     and     brick     hosiery 
mill  for  William  F.  Taubel  awarded  Har- 
rison C.  Rea  Co.,  Philadelphia,  Pa, 

♦Cleveland,  O,  —  General  contract 
awarded  Masters  &  Mullen  Constr.  Co.. 
454  Rose  Bldg.,  for  erecting  4-story  66  x 
120-ft.  steel,  concrete  and  brick  addition 
to  plant  of  Elwell-Parkcr  Electric  Co.: 
approximate  cost,  $50,000.  Geo.  S.  Rider 
&  Co.,  Consulting  Engrs.,  512  Century 
Building, 
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-A^Oakland,  Cal. — Contract  for  concrete 
pile  foundation  and  walls  of  the  coal 
bunkers,  trackways  for  coal-handling 
bridge,  etc.,  at  plant  of  Western  E\iel 
Co.  awarded  MacArthur  Concrete  Pile  & 
Foundation  Co..  11  Pine  Street,  New 
York.  H.  S.  Howard,  Engr.,  San  Fran- 
cisco,  Cal. 

■*The  Dalles,  Ore. — Reported  contract 
awarded  by  Oregon-Washington  R.  R.  & 
Navigation  Co.  to  Nettleton,  Bruce  & 
Eachbach,  American  Bank  Building, 
Seattle,  Wash.,  for  erecting  a  roundhouse, 
machine  shop,  etc.,  at  The  Dalles  and 
Pilot  Rock.     Cost,  $95,000. 


MISCELLANEOUS 


PROPOSED  WORK 
Pier— Baltimore,  Nld.— Tentative  plans 
reported  being  prepared  by  Baltimore  & 
Ohio  Railroad  Co.  (F.  L.  Stuart,  Ch, 
Engr.,  Baltimore)  for  a  coal  pier  .on 
Curtis  Bay;  cost  approximately  $1,000,000. 

Coal  Bunker — Seattle,  Wash.— J.  R. 
West,  Chief  Engr.  of  Port  Comn.,  pre- 
paring plans  for  construction  of  coal 
bunkers  on  Puget  Sound,  at  Smith's  Cove 
Improvement  of  Port;  to  be  of  steel  and 
frame      construction,      and      cost      about 

t42B,000. 
l'  BIDS     DESIRED. 

Freight  Shed— Brooklyn,  N.  Y.— Until 
Aug.  23  for  Contr.  1465— Furnishing  ma- 
terial and  erecting  a  freight  shed  with 
appurtenances  on  the  pier  near  the  foot  of 
Twentv-ninth  Street,  borough  of  Brook- 
lyn.    Security  $42,000. 

Fence— New  York,  N.  Y.— Until  Aug. 
19  by  Park  Bd.  (Cabot  Ward,  Pres.),  for 
furnishing  material  and  erecting  a 
wrought-iron  fence  and  setting  artificial 
granite  gate  posts  around  Morningside 
Park.     Security  $7,000. 

Steel  Inspection  and  Cement  Testing — 
Pittsburgh,  Pa. — Until  11  a.  m.  Aug.  16 
Yor  duplicate  bids,  one  to  be  opened  in 
•offlce  of  Citv  Controller  and  one  in  office 
of  County  "Controller,  for  the  mill  and 
fihop  steel  inspection  and  cement  testing 
service,  entering  into  the  construction  of 
the  new  City  and  County  building.  Grant 
and  Diamond  Streets. 

Light  Station — New  Orleans,  La. — Until 
Sept.  10  at  offlce  of  Lighthouse  Inspector, 
New  Orleans,  for  constructing  a  light  sta- 
tion and  five  lighted  beacons  for  the 
Atchafalaya  entrance  channel. 

Steel  Reinforcing  Bars  —  Cleveland, 
Ohio.— Until  Aug.  18  by  A.  R.  Callow, 
Comr.  Purchases  and  Supplies,  for  steel 
reinforcing  bars  for  the  Dept.  Pub.  Utili- 
ties, Div.  of  Water. 

Locomotive  Crane — Lincoln,  Neb. — Until 
Aug.  IS  by  Theodore  H.  Berg,  City  Clk., 
for  furnishing  and  installing  an  electric 
locomotive  crane  at  the  City  Water  and 
Light  Plant.     Engineer's  estimate,   $4,500. 

Weatherstrlpping  and  Screens — Fort 
Bliss,  Tex.— Until  Sept.  2  by  Dept.  Quar- 
ter Master.  El  Paso,  for  screening  and 
weatherstrlpping  approximately  thirty- 
five  quarters  and  barracks  at  Fort  Bliss, 
advertised   in  Engineering  Record. 

Elevator — Medford,  Ore. — Until  Aug.  31 
by  James  A.  Wetmore,  Superv.  Archt., 
Washington.  D.  C,  for  installing,  com- 
plete, an  electric  passenger  elevator  in 
P.  O.  and  Court  House  Building,  at  Med- 
lord. 

Steel  Castings,  etc. — Panama. — Until 
Aug.  27  by  MaJ.  P.  C.  Boggs,  Corps 
Engrs.,  U.  S.  A.,  Genl.  Purchasing  Officer, 
Panama  Canal.  Washington,  D.  C,  for 
Cir.  959 — Malleable  iron  castings,  steel 
■castings,  car  repair  parts,  copper  wire, 
pipe  fittings,  etc. 


Bids  See  Eng. 

Close.  Record. 

Aug.  21.  W  a  t  e  r     W  k  8.,      South 

Bralntree,    Mass Aug.  14 

Aug.  23.  Concrete    Gallery,    B  u  r- 

lington,   Ont Aug.  14 

Aug.  24.  Reservoir,  Luverne,  Minn.  Aug.  14 

Adv.  Aug.  14. 
Aug.  24.  Dam,  Etc.,  Charlton,  Iowa  Aug.  14 
Aug.  24.  Water   Wks.,    Milligan, 

Neb Aug.  14 

Aug.  24.  Waterworks,  Sparta,  111. .  Aug.  14 

Adv.   Aug.   14. 
Aug.  25.  Hydrants,   reservoir,   pip- 
ing system,   etc.,   Wells- 

ville,    N.    Y July  31 

Adv.  July  31. 
Aug.  26.  Mech.     Equip,    of    Pump. 

Engine,   Galveston,  Tex.  Aug.    7 
Aug.  29.  Water     Wks.,     Brewster, 

Ohio     Aug.  14 

Aug.  31.  Contract   154,    New  York, 

N.    Y Aug.  14 

Adv.  Aug.   14. 
Sep.     6.  Pump.        Unit,        Reglna, 

Sask Aug.    7 

Sep.     7.  Mains,  Cleveland  Heights, 

Ohio    Aug.  14 

Sep.     7.  C.-I.  Pipe,  Valiejo,  Cal...  Aug.  14 
Sep.     7.  Well    pump    and    service 

pumps,  atonticeilo.  111. . .  Aug.  14 


Proposals 

For   Proposals   Advertised,   see    Pages 
47,   48   and   49. 

WATERWORKS. 

Bias  See  Eng. 

Close.  Record. 

Aug.  16.  Svstem,  Watervllet.  N.  Y.  July  17 
Adv.  July  17  to  Aug.  7. 

Aug.  16.  Mains,   Hatfield,   Pa Aug.    7 

Adv.    Aug.    7,    14. 

Aug.  17.  Pipe,  Intake,  etc.,  Beau- 
mont, Tex July  24 

Aug.  17.  Pipe,    Berwyn,    111 Aug.  14 

Aug.  19.  Water     Wks.,     Syracuse, 

Neb Aug.    7 

Aug.  20.  Water     Wks.,     Brewster, 

Ohio    Aug.    7 

Aug.  20.  Water   Wks.,    Windsor, 

Conn Aug.    7 

Adv.  Aug.  7. 

Aug.  20.  Pumps,    Etc.,    Gloucester, 

N.   J Aug.  14 

Aug.  20.  Borings  for  Filter,  Cleve- 
land. Ohio   Aug.  14 

Aug.  20.  Pipe.    .Newark,    Ohio Aug.  14 

Aug.  20.  Chlorinating  Plant  at 
Pump.  Station,  Chicago, 
111 Aug.  14 


. . .  July  10 

7. 

Y.  Aug.  14 

. . .  Aug.  14 


8EWERAQE     AND     SEWAGE 
DISPOSAL. 

Aug.  16.  Nutley.    N.    J Aug.  14 

Aug.  17.  Long   Island    City,    L.    I., 

N.   Y Aug.    7 

Aug.  17.  Toronto,   Ont Aug.    7 

Aug.  17.  Berwyn,   111.    . .' Aug.  14 

Aug.  17.  Green    Bay,    Wis Aug.  14 

Aug.  17.  Stillwater,   Minn Aug.  li 

Aug.  17.  Canton,   Ohio Aug.  14 

Aug.  18.  East  Gardner,  Mass Aug.    7 

Adv.  Aug.  7. 
Aug.  IS.  Cleveland,  Ohio  Aug.    7 

Adv.  Aug.  7,  14. 

Aug.  18.  Boston,   Mass Aug.  14 

Aug.  19.  Chardon,  Ohio Aug.    7 

Adv.  Aug.  7. 
Aug.  19.  Long  Island  City,  N.  Y..  Aug.  14 

Aug.  19.  Cleveland,    Ohio    Aug.  14 

Aug.  19.  Richfield,  Utah Aug.  14 

Adv.  Aug.  14. 

Aug.  20.  Beeville,   Tex July  31 

Aug.  20.  Cedar  Rapids,  Iowa Aug.  14 

Aug.  20.  Oswego,   N.   Y Aug.  14 

Adv.  Aug.  14. 
Aug.  23.  Dallas,  Tex July  24 

Adv.  July  24. 

Aug.  23.  Sandstone,  Minn Aug.    7 

Aug.  24.  Woonsocket,    R.   I Aug.  14 

Adv.  Aug.  14. 

Aug.  24.  Westchester.     Pa Aug.  14 

Aug.  25.  Thorold,  Ont Aug.  14 

Aug.  25.  Lebanon.    Pa July  24 

Adv.  July  24  to  Aug.  14. 
Aug.  25.  Brockport.    N.    Y Aug.  14 

Adv.  Aug.  14. 
Aug.  30.  Sellersville,   Pa Aug.  14 

Adv.  Aug.  14. 
Aug.  31.  Newark,    N.    J 

Adv.  July  17  to  Aug. 
Aug.  31.  Yorktown  Heights,  N 

Adv.  Aug.  14. 
Aug.  31.  Rochester.    N.    H 

Adv.  Aiig.  14. 

Sep.     1.  Sand    Springs,    Okla July  31 

Sep.     7.  Albany,    N.    Y ...Aug.    7 

Adv.  Aug.  7,  14. 
Sep.     7.  Cleveland   Heights,    Ohio.  Aug.  14 
Sep.  14.  Ocala,   Fla Aug.  14 

BRIDGES. 

Aug.  17.  Athens,   Ga July  31 

Adv.  July  31. 

Aug.  17.  Illinois Aug.    7 

Aug.  17.  Illinois    Aug.  3  4 

Aug.  17.  Lake  Geneva,  Wis Aug.  14 

Aug.  17.  Marietta,  Ohio Aug.  14 

Aug.  18.  Girard,  Kan Aug.    7 

Aug.  18.  Illinois    Aug.  14 

Aug.  18.  St.  John,   N.   B Aug.  14 

Aug.  18.  Mankato,  Minn Aug.  14 

Aug.  19.  Illinois    Aug.  14 

Aug.  19.  Oskaloosa,    Kan Aug.  14 

Aug.  20.  Greenwich,   N.   Y Aug.    7 

Adv.  Aug.   7,   14. 

Aug.  20.  Mount   Gilead,   Ohio Aug.  14 

Aug.  21.  Kennett.  Cal July  31 

Aug.  21.  Fremont.    Ohio    Aug.  14 

Aug.  21.  Richmond,  Ind Aug.  14 

Aug.  23.  Maynardsvllle,  Tenn July  24 

Adv.  July  24,  31. 

Aug.  23.  San  Josfe,   Cal Aug.    7 

Aug.  23.  Dunsmuir,  Cal Aug.    7 

Aug.  23.  Los    Angeles,    Cal Aug.    7 

Aug.  23.  West  Chester.  Pa Aug.  14 

Adv.  Aug.  14. 

Aug.  23.  Wadena,    Minn Aug.  14 

Aug.  23.  Illinois Aug.  14 

Aug.  24.  Guthrie   Center,   Iowa Aug.  14 

Aug.  25.  Ventura,  Cal Aug.  14 

Aug.  26.  Tulsa,    Okla July  31 

Adv.  July  31  to  Aug.  14. 

Aug.  26.  Terrell,   Tex Aug.  14 

Aug.  26.  Ottawa.   Ont Aug.  14 

Aug.  30.  Green  Bay.  Wis Aug.  14 

Sep.     I.Detroit.   Mich Aug.  14 

Sep.     3.   St.    Paul.    Neb Aug.  14 

Sep.     6.  Columbus,  Miss Aug.  14 

Sep.     7.  Hudson.    S.    D Aug.  14 

Sep.     8.  South  Amboy,  N.  J Aug..  7 

Sep.  25.  Hankow.  China Aug.  14 

Adv.  Aug.  14. 
Oct.     6.  Lawrence,    Kan .....Aug.  14 

Adv.  Aug.  14.  . 
Woonsocket,  R.  I; i' Aug.  14 


Bids  See  Eng. 

Close.  ^*<;°'"^-. 

Aug.  17.  Watervilie,    Wash July  31 

Aug.  17.  Uhrichsvllle,  Ohio   Aug.    7 

Aug.  17.  Howell,   Mich Aug.    7 

Aug.  17.  Fort   Meade.    Fla Aug.    7 

Aug.  17.  Columbus,   Ohio   Aug.    7 

Aug.  17.  Sandusky,   Ohio Aug.  14 

Aug.  17.  Chicago,  111 Aug.  14 

.Vug,  17.  Hagerstown,  Md Aug.  14 

Aug.  17.  Canton,  Ohio  Aug.  14 

Aug.  17.  Champaign.    Ill Aug.  14 

Aug.  17.  Canton,    Ohio    AH8- i< 

Aug.  18.  South  Bend,  Ind July  24 

Aug.  18.  Marlon,  Ohio  July  31 

Aug.  18.  Lincoln,    Neb July  31 

Aug.  18.  Belding,    Mich Aug.    j 

Aug.  18.  Brooklyn,    N.    Y Aug.  14 

Aug.  18.  Chicago.    Ill Aug.  14 

Aug.  18.  Neodesha.   Kan Aug.  14 

Aug.  18.  Buffalo,   N.    Y Aug.  14 

Aug.  IS.  New  York,   N.    Y Aug.  14 

Aug.  18.  Washburn,    Wash Aug.  14 

Aug.  18.  Illinois    Aug.  14 

Aug.  18.  Milwaukee,  Wis Aug.  14 

Aug.  19.  Pittsburgh,    Pa Aug.    7 

Aug.  19.  Bozeman.  Mont Aug.  14 

Aue.  19.  Ixjng  Island  City,  N.  Y..  Aug.  14 

Aug.  19.  Deerfield,  Mich Aug.  14 

Aug.  19.  Dubuque,   Iowa. Aug.  14 

Aug.  20.  Ohio    Aug.  14 

Aug.  20.  Newark,  Ohio    Aug.  14 

Aug.  20.  Marion,  Ohio   Aug.  14 

Aug.  20.  Chicago.    Ill Aug.  14 

Aug.  21.  Tacoma,  Wash Aug.  14 

Aug.  21.  Akron,  Ohio   Aug.  14 

Aug.  2J.  Toledo,  Ohio July  31 

Aug.  23.  Chillicothe.   Ohio   Aug.  14 

Aug.  23.  New  Brunswick,  N.  J Aug.  14 

Aug.  23.  Columbus.   Ohio    Aug.  14 

Aug.  23.  North  Yakima,  Wash Aug..  14 

Aug.  23.  Shakopee,    Minn Aug.  14 

Aug.  23.  Everett,  Wash Aug.  14 

Aug.  24.  Albany,    N.    Y Aug.    7 

Adv.   Aug.  7,   14. 

Aug.  24.  Ottawa,  Ont Aug.  14 

Aug.  24.  Greenville,  Tenn Aug.  14 

Adv.  Aug.  14. 

Aug.  25.  Irvington,    N.    J Aug.    7 

Aug.  25.  Scarsdale,    N.    Y Aug.    7 

Adv.  Aug.  7. 
Aug.  26.  Albany,    N.    Y Aug.    7 

Adv.   Aug.   7.   14. 

Aug.  27.  Columbus.   Ohio    Aug.    7 

Aug.  27.  Cadiz.    Ohio    Aug.  14 

Aug.  27.  Akron,  Ohio  Aug.  14 

Aug.  30.  Denver,    Col July  24 

Aug.  30.  Eaton,   Ohio   Aug.  14 

Aug.  30.  Washington    Aug.  14 

Aug.  30.  Washington    Aug.  14 

Sep.     3.  Toledo.    Ohio    Aug.  14 

Sep.     7.  Princess  Anne,  Md Aug.  14 

Sep.     7.  Cleveland    Heights,    Ohio.  Aug.  14 

Sep.     7.  Winamac,   Ind Aug.  14 

Sep.     9.  Tallahassee,   Fla.    Aug.  14 


PAVING     AND      ROADS, 

Aug.  16.  South   Bethlehem,    Pa Aug.    7 

Adv.  Aug.  7. 
Aug.  16.  Aurora.  111.    ,..., ,.Aug.  14 

Adv.  Aug.  14.  I 

Aug.  17.  Memphis.    Tenn July  17 

Aug. .  17.  Cherokee,    Iowa   , July  31 


HYDRAULIC     CONSTRUCTION 
AND  RIVtR  IMPROVEMENTS. 

Aug.  16.  Dredging.    Portland.    Me.  July  17 

Adv.  July  17  to  Aug.  7. 
Aug.  16.  Lake     Shore     Protection, 

Evanston,   111 Aug.    7 

Adv.  Aug.  7.  

Aug.  17.  Dredging,    Chicago,   ni...  July  24 

Adv.  July  24  to  Aug.  14. 
Aug.  17.  Levee,   Greenville,  Miss..  July  24 
Aug.  17.  State  canal  work,  Albany, 

jif    Y       July  »1 

Aug.  17.  Ditch.   Kankakee,  111 July  31 

Aug.  17.  Filling  in  of  P  o  n  d.  To- 

ronto,   Ont Aug.    7 

Aug.  18.  Reclamation     Work,      St. 

Ignatius,   Mont July  24 

Aug  18.  Ditch.  Montevideo,  Minn.  Aug.  14 
Aug.  18.  Ditch,        Breckenridge, 

Minn Aug.  14 

Aug.  19.  L.evee  work.  New  Orleans, 

La Aug.  14 

Aug.  20.  Steel    Look     Gates,     etc., 

Pittsburgh.    Pa July  24 

Adv.  July  24  to  Aug.  14. 
Aug.  20.  Stone     for     Jetties,     Wil- 

mlngton,   Del July  31 

Aug.  21.  Wharf,      San      Francisco, 

Cal July  31 

Aug.  21.  Drainage,  Corinne,  Utah .  Aug.    7 

Adv.  Aug.  7. 
Aug.  24.  Dredger,    Adelaide,    Aus- 

tralla     Jun-  1» 

Aug.  24.  Docks   and   Dams,    Talla- 
hassee.  Fla Aug.  14 

Adv.  Aug.  14. 
Aug.  26.  Trestles,     etc.,     for    dam, 

Pittsburgh,  Pa July  SI 

Adv.  July  31  to  Aug.  14. 
Aug.  27.  Irrigation.  Newell,   S.  D..  July  31 

Adv.  July  31. 

Aug.  28.  Ditch,   Winamac,    Ind Aug.  14 

Aug.  30.  Lock    Gates,    Etc.,    Pitts- 
burgh. Pa Aug.    7 

Aug.  30.  Dam,  Toccoa,  Ga Aug.  14 

Aug.  31.  Dredging,   San  Francisco, 

Cal Aug.  14 

Sep.     1.  Ditch,    New    Philadelphia, 

Ohio   Aug.  14 

Sep.    8.  Irrigation,  Malta,  Mont...  July  31 

Adv.  July  31. 
Sep.     8.  Irrigation,   Fort  Laramie, 

Wyo Aug.  14 

Sep.     8.  State  Canal  Wk.,  Albany, 

N.    Y Aug.  14 

Sep.  15.  Dredging,  Baltimore,  Md.  Aug.  14 

Adv.  Aug.  14. 
Sep.  17.  Drainage.    Palmetto.   Fla.  July  24 

Sep.  18.  Pier.  Pearl  City,  T.  H July  10 

Sep.  22.  Piers,  Honolulu.  Hawaii..  Aug.    7 

Adv.  Aug.  7,  14. 
Dredging,  New  York, 

N.  Y Aug.    7 

Adv.  Aug.  7. 

PUBLIC    BUILDINGS    AND 
SCHOOLS. 

Aug-  H.  Baltimore,  Md Jan.  U 

Adv.  Jun.  26  to  July  1. 


Bids  See  Eng. 

Close.  Reoora. 

Aug.  17.  Pittsburgh,    Pa Aug.  14 

Aug.  17.  Toronto,   Ont Aug.  14 

Aug.  18.  Lincoln.    Neb July  31 

Aug.  18.  Morencl,  Mich July  SI 

Aug.  18.  School,  Larimer,  Pa July  31 

Aug.  18.  Granite    Falls.    Minn Aug.    7 

Aug.  18.  Washlngrton,  D.  C Aug.  U 

Aug.  18.  Austin,   Minn Aug.  14 

Aug.  19.  Blackwell,    Okla.    July  17 

Aug.  19.  Ames,  Iowa    Aug.  14 

Aug.  19.  Medfleld,  Mass Aug.  14 

Aug.  l6.  Los  Angeles,  Cal Aug.  14 

Aug.  20.  YpsilantI,  Mich July  ti 

Aug.  20.  Camden,    Ohio July  II 

Aug.  20.  Ostrander,  Ohio   Aug.    7 

Aug.  20.  San  Antonio,  Tex Aug.  14 

Aug.  20.  Sullivan,  111 ATlg.  U 

Aug.  20.  Sing  Sing,  N.  Y Aug.  14 

Adv.  Aug.  14. 

Aug.  20.  Rochester,  Minn Allg.  14 

Aug.  21.  Terre   Haute    (R.   D.   Ur- 

banna),  Ohio July  tl 

Aug.  23.  Toledo,   Ohio   July  $1 

Aug.  23.  Sheperdstown,  W.  Va Ang.    7 

Aug.  23.  Upper    Alton,    111 Aug.    7 

Aug.  23.  Elwood,    Iowa    Aug.  14 

Aug.  23.  Brooklyn,    N.    Y Aug.  14 

Aug.  23.  Lake    Park,    Minn Aug,  14 

Aug.  24.  Grand   Junction.    Col Jvly  24 

Aug.  24.  Sykeston,    N.    D Aug.    7- 

Aug.  24.  Sugar  Grove,  Ohio Aug.  14 

Aug.  24.  Marion.  Ohio  Aug.  14 

Aug.  24.  Pittsburgh,    Pa Aug.  14 

Aug.  24.  Sisseton,    Minn Aug.  14 

Aug.  24.  Belleville,  111 Aug.  14 

Aug.  25.  Pittsburgh,     Pa July  $1 

Adv.  July  31  to  Aug.  14. 

Aug.  25.  Forest  City,  Iowa Aug.  14 

Aug.  25.  Salamanca,    N.    Y Aug.  14 

Aug.  26.  Woodsfteld,   Ohio   Aug.    7 

Aug.  26.  Fort    Rosecrans,    Cal Aug.    7 

Aug.  27.  Palatka,  Fla Jyly  »1 

Aug.  27.  Columbus.   Ohio    Aug.    7 

Aug.  28.  Indian  Head^  Md Aug.    7 

Aug.  28.  Port  Royal,  S.  C Aug.    7 

Aug.  28.  Luana.    Iowa    Aug.    7 

Aug.  28.  Fort  Mifflin,   Pa Aflg.    7 

Aug.  30.  Schuyler,   Neb Aug.    7 

Aug.  30.  Fitchburg.  Mass Aug.  14 

Aug.  31.  Little  Falls.  N.  Y Aug.    7 

Adv.  Aug.  7. 

Aug.  31.  Baltimore,  Md Aug,    7 

Adv.  Aug.  7,  14. 

Aug.  31.  White  Plains,  N.  Y Aug.  14 

Sep.     1.  Hartford   City,   Ind July  SI 

Sep.     1.  Wisner,  Neb July  10 

Sep.     1.  Hammond,    Ind Aug.  14 

Adv.    Aug.    14. 

.  Portland,  Ore Aug.  14 

.  Tippecanoe   City.    Ohio ...  Aug.  14 

Charter  Oak,   Iowa Aug.  14 

Charlotte,    N.   C Aug,    7 

Fulton.    Mo Aug.    7 

Gou verneur,   N.  Y Aug.    7 

Lebanon,   Ind Aug.  14 

Bremerton,   Wash Aug.  14 

Tulsa,  Okla Aug.  14 

Washington.  D.  C July  J4 

Adv.  July  24,  31. 

Lake  Linden,  Mich Aug.    7 

Adv.  Aug.  7,  14. 


Sep.  2 
Sep.  3. 
Sep.  7 
Sep.  7 
Sep.  7 
Sep.  10. 
Sep.  10. 
Sep.  11. 
Sep.  27. 
Sep.  30. 


PRIVATE     BUILDINGS. 

Aug.  17.  West  Concord,  Minn Aug.  14 

Aug.  19.  Gaylord,  Minn Aug.  14 

Aug.  20.  Cayuga,  N.  D ..Aug.  14 

Sep.  15.  Seattle,  Wash Aug.  14 

MISCELLANEOUS. 

Aug.  16.  Found,   and  Piers  for  El. 

Ry.,   Philadelphia,    Pa...  July  17 
Adv.  July  17,  24. 

Aug.  17.  Filling    and    Grading, 

Trenton,  N.  J Aug.    7 

Adv.   Aug.   7,   14.        

Aug.  18.  El.     Ry.     Supplies,     Etc., 

Long  Island  City,  N.  Y. .  July  14 

Aug.  18.  El.  Ry.  work.  New  York, 

N.   T July  31 

Aug.  18.  Steel     Reinforcing     Bars, 

Cleveland,   Ohio    Aug.  14 

Aug.  18.  Locomotive    Crane,    Lin- 
coln, Neb Aug.  14 

Aug.  18.  Street  Cleaning  Machines, 

Columbus.  Ohio Aug.  14 

Aug.  19.  Fence,  New  York,  N.  Y.  Aug.  14 

Aug.  20.  Steel     Reinforcing     Bars, 

Panama    Aug.    7 

Aug.  21.  Air      Compressors,      etc., 

Pittsburgh.   Pa.    July  24 

Adv.  July  24  to  Aug.   7. 

Aug.  21.  Repairs  to  Statue  of  Lib- 

erty.  Ft.  Wood,  N.  Y Aug.    7 

Adv.  Aug.  7.  14. 

Aug.  23.  Derrick    boat.    Washing- 

ton,  D.  C July  31 

Adv.  July  31  to  Aug,  14. 

Aug  24.  Elevator,    Madison,    Wis.  Aug.    7 

Aug.  25.  Freight    Shed.    Brooklyn, 

N.  Y Aug.l4 

Aug.  26.  Incinerator,  Ottawa,  Ont.  Aug.  14 

Aug.  26.  Garbage      Disposal,      Ot- 

tawa,   Ont Aug.  14 

Aug.  27.  Tunnel.  Columbus,  Ohio..  Aug.    7 

Aug.  27.  Steel    Castings,    Etc., 

Panama    Aug.  14 

Aug.  28.  Elevator,    Pearl   City, 

Hawaii    Aug.    7 

Aug.  31.  Elevators,  AmarlUo,  Tex.  Aug.    7 

Aug.  31.  Steel    Barges,    Etc,    Cin- 
cinnati, Ohio   AUg.    7 

Adv.  Aug.  7,  14.  .         ., 

Aug.  31.  Elevator,   Medford,   Ore..  Aug.  14 

Aug.  31.  Elevators.  Baltimore,  Md.  Aug.    7 

Sep..  1.  Grading  School  Site,  Cin- 
cinnati, Ohio   Aug.    7 

Adv.  Aug.  7. 

Sep.     2.  Weather     Stripping     and 

Screens,  Fort  Bliss,  Tex.  Aug.  14 
Adv.  Aug.  14. 
Sep.  10.  Light    Station,    New    Or- 
leans.  La Aug.  14 

Sep.  IS.  Ry.      at     Naval     Station, 

Pearl   Harbor,    Hawaii..  July  1« 
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It  lasts  as  long  as 
the  pavement 

THESE  brick  pavements  are 
pretty  old,  but  the  original 
Barrett's  Paving  Pitch  in  the  joints 
is  still  on  duty  and  is  still  maintain- 
ing a  perfect  seal  against  the  intru- 
sion of  water  and  frost. 

It  still  clings  to  the  blocks  in  every 
kind  of  weather  regardless  of  the  ex- 
pansion or  contraction. 

Chemically  the  pitch  in  these  joints 
is  just  as  good  as  it  ever  was  and  if 
it  could  be  taken  out,  it  could  be 
melted  up  and  used  over  again  in  a 
new  pavement. 

In  none  of  these  old  pavements  is  to 
be  found  a  single  crack,  for  every 
joint  is  an  expansion  joint. 

The  pavements  are  much  quieter 
than  if  the  joints  were  filled  with 
cement  and  the  footing  for  horses  is 
better  because  a  shallow  groove  is 
left  at  the  top  of  each  joint. 

From  the  viewpoints  of  satisfaction 
and  economy,  no  other  filler  is  equal 
to  Barrett's  Paving  Pitch. 

We  point  to  the  illustrations  here- 
with, and  to  many  other  streets  all 
over  the  country  with  similar  records 
of  efficiency,  to  demonstrate  the 
truthfulness  of  our  claims. 


Booklets  free  on  request 


BARRETT  MANUFACTURING  CO. 


New  York  Chicago  Philadelphia  Boston  St.  Louis 
Cleveland  Cincinnati  Pittsburgh  Detroit  Birmingham 
Kansas  City  Minneapolis  Salt  Lake  City  Seattle 
The  Patebsor  Mfg.  Co.,  Limited:  Montreal  Toronto 
Winnipeg      Vancouver      St  John,  N.  B.      Halifax,  N.  S. 


Sydney,  N.  S. 
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New  Blasting  Machine  May  Be 
Carried  in  Coat  Pocket 

To  meet  the  needs  of  contractors  and  others, 
•who,  having  but  a  few  charges  to  fire,  have 
hitherto  been  compelled  to  carry  a  heavy  bat- 
tery long  distances,  then  return  it  again,  the 
E.  I.  du  Pont  de  Nemours  Powder  Company 
of  Wilmington,  Del.,  has  developed  and  placed 


on  the  market  a  blasting  machine  capable  of 
firing  three  to  five  blasting  caps,  yet  so  small 
as  to  be  easily  slipped  into  a  man's  side  coat 
pocket  without  making  an  unreasonably  large 
bulge.  It  weighs,  but  4\^  lb.  and  cannot  be 
operated  without  a  key,  hence,  is  practically 
foolproof.  In  operating  it  is  not  necessary  to 
find  a  level  spot  on  which  to  stand  it.  The 
machine  is  held  in  the  left  hand,  the  right 
hand  grasping  the  key.  A  quick,  sharp  twist 
of  the  latter  generates  the  current  and  fires 
the  shot.  After  use  the  key  is  removed.  The 
machine  is  4%  in.  high,  3%  in.  wide  and  8% 
in.  thick,  and  has  rounded  edges.  The  manu- 
facturer states  that  it  is  very  substantially 
built  and   is  perfectly  moisture  proof. 


Shop-Fabricated  Unit  Reinforcement 
Has  Rivet  Grip 

Mechanical  bond  and  rigidly  attached  web 
members  allowing  flexible  control  over  built-up 
units  in  concrete  reinforcement  are  furnished 
by  a  new  system  of  reinforcing  recently  placed 
on  the  market.  A  rigid  one-piece  frame,  with 
no  loose  parts,  can  be  fabricated  to  withstand 
the  most  severe  field  handling.  In  this  system 
the  auxiliary  reinforcing  members,  such  as 
diagonal  tension  and  shear  members,  tie  rods 
for  walls,  columns,  etc.,  can  be  fastened  to 
the  main  reinforced  members  rigidly,  safely 
and  at  a  very  low  cost.  The  standard  bar  of 
this  system  is  a  troughed  section,  as  can  be 
seen   on   the   accompanying  photograph.     The 


upper  or  troughed  part  of  the  bar  is  a  con- 
stant, and  increased  area  is  developed  by  mak- 
ing the  section  deeper  as  required.  The  bar 
used  as  auxiliary  is  practically  a  standard 
S/iex^-in.  flat  rolled,  however,  with  knobs 
or  corrugations  on  each  edge. 

Fabrication  is  effected  by  placing  a  portion 
of  the  auxiliary  flat,  properly  bent,  within  the 
trough  and  with  a  bulldozer  or  other  pressure 
machine  squeezing  the  wings  of  the  main  bar, 
gripping  the  knobs  of  the  flat,  and  practically 
riveting  the  auxiliary  bar  to  the  main  section. 
Repeated  tests,  which  have  been  carried  on  at 
the  Case  School  of  Applied  Science,  it  is 
claimed,  demonstrate  that  this  rivet  grip,  as  it 
is  called,  is  greater  than  the  ultimate  strength 
of  the  auxiliary  member. 

While  this  system  has  been  used  only  for 
beams  and  girders  and  on  some  special  bank- 
vault  work  up  to  the  present,  it  practically 
means  that  universal  fabrication  is  offered 
through  the  simple  means  of  rolling  the  bar  in 
this  section.  The  fabrication  is  claimed  to  be 
adaptable,  economical  and  very  efficient. 

This  material,  which  is  known  as  shop- 
fabricated  reinforcement,  has  been  used  on 
high  school  and  hospital  work  in  Cleveland.  It 
was  invented  by  Armen  Tashjian,  consulting 
engineer  with  Walker  &  Weeks,  architects, 
Cleveland.  It  is  being  marketed  by  the  Shop- 
Fabricated  Reinforcement  Company,  Cleve- 
land, of  which  Charles  S.  Beardslee  is  general 
manager. 


Business  Notes 

J.  O.  Hobby,  Jr.,  has  been  appointed  treas- 
urer of  the  American  Locomotive  Company, 
30  Church  Street,  New  York  City. 

William  B.  Dixey,  who  was  connected  with 
the  sales  department  of  the  Blaw  Steel  Con- 
struction Company,  165  Broadway,  New  York 
City,  for  many  years,  died  at  Westfield,  N.  J., 
Aug.  11. 

The  Walter  A.  Zelnicker  Supply  Company 
of  St.  Louis  has  purchased  the  good  will  and 
stock  of  the  Bintliff  Supply  Company,  which 
did  a  general  railroad,  mill  and  factory  supply 
business  and  specialized  in  railroad  track 
tools. 

William  S.  Porter,  former  vice-president  and 
general  manager  of  the  Associated  Oil  Com- 
pany of  California,  died  in  San  Francisco  on 
Aug.  10,  aged  52  years.  Mr.  Porter  was  for- 
merly assistant  Pacific  Coast  manager  of  the 
Crane  Company,  Chicago. 

The  Marion-Osgood  Company  of  Marion, 
Ohio,  manufacturer  of  steam  shovels,  dipper 
dredges,  ballast  unloaders  and  kindred  ma- 
chinery, has  changed  its  corporate  name  to 
The  Osgood  Company  of  the  same  address. 
The  change  was  made  to  conform  to  the  com- 
pany's trade  name  "Osgood"  so  as  to  connect 
the  two  in  the  mind  of  the  trade. 

The  Hartford  Machine  Screw  Company  of 
Hartford,  Conn.,  expects  that  the  recent  addi- 
tions to  its  plant  will  be  completed  and  run- 
ning to  full  capacity  by  Sept.  1.  These  consist 
of  a  6-story  structure,  206  ft.  long  by  46  ft. 
wide,  and  a  large  2-story  building  with  a  con- 
venient railroad  siding.     Machinery  and  equip- 


ment of  the  latest  type  is  being  installed  as 
rapidly  as  possible. 

The  Pacific  Tank  &  Pipe  Company,  manu- 
facturer of  tanks  and  wood  pipe,  of  Portland, 
Ore.,  has  organized  the  National  Tank  &  Pipe 
Company,  a  separate  company,  to  take  over 
its  business  in  the  Northwest.  The  plant  of 
the  latter  company  is  located  at  Kenton  Sta- 
tion and  occupies  a  tract  of  12  acres,  served 
in  the  front  by  rail  and  at  the  back  end  by 
water.  Its  office  is  at  275  Oak  Street,  Port- 
land, Ore. 

The  Goulds  Manufacturing  Company,  manu- 
facturer of  pumps  and  hydraulic  machinery,  of 
Seneca  Falls,  N.  Y.,  has  opened  an  office  in  the 
Henry  W.  Oliver  Building,  Pittsburgh.  A.  H. 
Henderson,  who  has  been  representing  the 
company  in  northern  West  Virginia  and  south- 
eastern Ohio,  will  have  charge  of  the  new 
office.  E.  C.  Wayne,  formerly  of  the  main 
office  at  Seneca  Falls,  vdll  be  assistant  man- 
ager. A  change  in  the  management  of  the 
sales  organization  of  the  company  has  taken 
effect.  Instead  of  having  the  entire  organiza- 
tion in  charge  of  a  single  executive,  the  work 
has  been  divided  and  is  now  directed  by  R.  E. 
Hall,  formerly  manager  of  the  Boston  office, 
and  W.  E.  Dickey,  former  manager  of  the  New 
York  office,  both  of  whom  are  vice-presidents 
of  the  company.  A.  H.  Whiteside,  the  former 
sales  manager,  has  resigned.  Mr.  Hall  is 
located  at  Seneca  Falls  and  has  charge  of  the 
general  work  of  the  department.  He  also 
looks  after  the  export  business  and  the  busi- 
ness in  all  the  Northern,  Central  West  and 
Northern  Pacific  States,  including  the  terri- 
tories of  the  Boston,  Seneca  Falls  and  Chicago 
offices.  Mr.  Dickey  is  located,  as  hitherto,  at 
17  Murray  Street,  New  York  City,  and  has 
charge  of  all  business  in  Southern,  South- 
western and  Southern  Pacific  States,  including 
the  territories  of  the  New  York,  Pittsburgh, 
Atlanta  and  Houston  offices.  W.  H.  Hopper, 
who  has  been  with  the  company  for  over 
twenty  years,  succeeds  Mr.  Dickey  as  New 
York  manager.  C.  W.  Fulton,  formerly  works 
manager,  has  been  appointed  managrer  of  the 
Boston  office. 


RIGIDLY  ATTACHED  WEB  MEMBERS  FURNISHED  BY  THIS  SYSTEM  OF  REINFORCING 


Trade  Publications 

The  following  companies  have  recently  issued 
trade  literature: 

Bufif  &  Buff  Mfg.  Company,  Jamaica  Plains, 
Boston,  Mass.  Booklet,  5%  x  7  in.,  32  pages, 
illustrated.  A  discourse  on  practical  and  im- 
portant points  about  transits  and  levels.  It 
covers  the  telescope,  levels,  graduations  and 
the  centers  of  instruments  and  explains  Buflf 
&  Buff's  method  of  manufacture. 

Asbestos  Protected  Metal  Company,  Pitts- 
burgh. Three  booklets,  3%  x  6'/4  in.,  16  pages 
each,  illustrated,  entitled,  "Asbestos  Steel  for 
Roofs  and  Walls,"  "Asbestos  Protected  Metal 
in  the  Coal  Field"  and  "Asbestos  Protected 
Metal  for  Roofing  and  Siding."  Describe  and 
illustrate  asbestos  lath  adaptabilities  and  pro- 
tection of  equipment  with  asbestos-protected 
metal  in  mining  and  manufacturing  plants. 

Orton  &  Steinbrenner  Company,  608  S. 
Dearborn  Street,  Chicago.  Catalog  11,  6M  x 
9%  in.,  44  pages,  illustrated.  Describes  in 
detail  the  principal  features  of  the  standard 
locomotive  crane  manufactured  by  this  com- 
pany, illustrates  various  types  in  use,  also 
two  makes  of  clam  shell  and  one  of  orange 
peel  buckets  and  contains  specifications  for 
standard,  10,  15,  20,  25  and  30-ton  cranes  and 
clam  shell  buckets. 

Orenstein-Arthur  Koppel  Company,  Koppel, 
Pa.  Catalog  911,  6x9  in.,  28  pages,  illus- 
trated. The  economy  and  efficiency  of  indus- 
trial railway  equipment  on  road  building  is 
the  principal  subject  of  this  publication.  It 
involves  descriptions  of  actual  cases  where 
Koppel  equipment  has  been  successfully  used, 
and  the  equipment  in  detail.  It  contains  such 
information  for  road  builders  as  is  generally 
deemed  useful;  for  instance,  a  table  showing 
estimated  quantities  of  materials  in  a  given 
mile  of  road,  classified  according  to  feet  and 
definitions  of  road  terms. 


CONTRACTING  NEWS 

Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


THE  interstate  Commerce  Commission  re- 
cently granted  a  small  part  of  the  in- 
creaaes  in  freight  rates  asked  by  the 
Weatom  railroads.  Disappointment  at  the 
oi  the  iacreaae  granted  is  partly  over- 
by  the  admiaaion  on  the  part  of  the 
of  the  principle  that,  where  freifrht 
rataa  are  unjostly  low,  the  carriers  are  entitled  to 
an  iacreaae  vriiich  will  at  least  support  their  busi- 
aan.  The  decision  of  the  same  commission  in  cut- 
ting hearfly  the  rates  on  coal  in  force  on  several 
Eaaten  roads  is  not  regarded  with  alarm.  These 
roada  own  a  large  share  of  the  mines  affected,  and 
the  decision  simply  takes  money  out  of  one  pocket 
aad  pata  it  into  another.  The  effect  of  the  cut 
was  alao  luitned  by  a  recommendation  that  the 
roada  charge  more  for  the  use  of  their  storage 
and  handling  facilities  at  terminals. 

It  is  again  stated  on  good  authority  that  the 
foreign  exchange  situation  will  be  relieved  by  the 
floating  of  a  large  loan  here  on  the  part  of  Great 
Britain.  On  the  strength  of  this  news,  the  price 
of  exchange  sterling  has  ceased  to  drop.  Indeed, 
BO  great  anxiety  has  been  felt  over  the  exchange 
•itaation  for  some  time,  since  it  became  apparent 
dukt  the  low  rates  were  not  resulting  in  a  flood  of 
selling  foreign-held  American  securities. 

Stmctoral-steel  contracts  were  booked  during 
Joly  at  the  rate  of  86  per  cent  of  the  entire  ca- 
padty  of  the  country,  according  to  returns  tabu- 
lated by  the  Bridge  Builders  A  Structural  So- 
ciety. Structural  work  is  still  active,  51,000  tons 
having  been  contracted  for  last  week  in  addition 
to  the  record  business  for  the  first  week  in 
August.  Many  additional  inquiries  are  in  sight, 
the  increase  in  steel  building  work  being  note- 
worthy. 

The  opening  of  bids  for  the  first  sections  of 
Philadelphia's  new  rapid-transit  lines  marks  the 
beginning  of  another  construction  undertaking  in- 
TolTing  many  million  dollars. 

Boiidiags 

A  railroad  station  to  coat  $150,000  has  been  con- 
tracted for  at  Mount  Vernon,  N.  Y.  In  New 
York  City  a  sixteen-story  office  building  and  a 
twehre-story  apartment  house  were  contracted  for 
last  week.  The  lowest  bid  submitted  for  erecting 
aebools  at  Binghamton,  N.  Y.,  was  $154,000. 
Mds  are  desired  for  foundation  work  on  a  $175,- 
000  boapital  building  at  Minneapolis.  Bids  are 
alao  desired  for  a  $100,000  courthouse  at  Perry, 
Okla.,  and  for  alterations  to  the  SUte  House  at 
Clieynine.  Wyo.,  to  cost  $150,000.  Plans  have 
been  filed  in  New  York  City  for  three  apartment 
booMa,  coating  $800,000,  $450,000  and  $375,000  re- 
spectively, and  for  a  $230,000  loft  building  in 
Long  Island  City.  It  is  reported  that  a  $400,000 
bank  building  will  be  erected  in  Boston. 

School  bonds  in  the  sum  of  $232,000  have  been 


sold  at  Florence,  S.  C.  Architects  have  been 
.selected  to  prepare  plans  for  a  $1,000,000  build- 
ing for  the  University  of  Michigan  at  Ann  Arbor. 
Plans  have  been  completed  for  a  $175,000  apart- 
ment house  at  Indianapolis.  It  is  reported  from 
St.  Paul  that  a  $250,000  apartment  house  and  a 
$150,000  grain  elevator  will  be  built  there.  Plans 
have  been  prepared  for  a  $200,000  hotel  at  Butte, 
Mont.  Plans  are  being  prepared  for  a  $550,000 
hospital  at  San  Francisco  for  the  University  of 
California. 

Bridges  and  Roads 

A  highway  bridge  to  cost  $101,000  has  been  con- 
tracted for  at  Westport,  Conn.  A  $45,000  bridge 
contract  has  been  awarded  at  Antlers,  Okla.  All 
bids  opened  at  Bridgeport,  Conn.,  for  construct- 
ing the  reinforced-eoncrete  bridge  noted  recently, 
have  been  rejected  and  new  bids  are  called  for. 
Bids  are  asked  for  constructing  a  reinforced-eon- 
crete bridge  at  Hartford,  Conn.  Bids  are  desired 
Sept.  7  for  constructing  a  concrete  bridge  over 
the  Arkansas  River  at  Ellinwood,  Kan.  Plans 
have  been  prepared  for  a  $500,000  viaduct  at 
Dallas,  Tex. 

Bids  have  been  opened  in  Philadelphia  for  one 
paving  contract  to  cost  $212,000,  and  for  several 
smaller  contracts  totaling  more  than  $235,000. 
Contracts  for  14  miles  of  road  construction  have 
been  awarded  at  Huntington,  W.  Va.  Bids  have 
been  opened  by  the  State  of  Ohio  on  road  work 
which  will  cost  $217,000.  The  State  of  Illinois 
has  awarded  several  additional  road  contracts.  A 
$200,000  highway  has  been  contracted  for  at 
Waverly,  Tenn.,  and  a  26-mile  macadam  highway 
has  been  contracted  for  at  Russellville,  Ark. 
Corpus  Christi,  Tex.,  has  awarded  a  $257,000  pav- 
ing contract. 

Bids  are  desired  for  grading  and  surfacing  with 
macadam  30  miles  of  road  at  Tazewell,  Tenn.  It 
is  reported  that  Maryville,  Mo.,  will  soon  let  a 
contract  for  40,000  sq.  yd.  of  paving.  Bids  are  de- 
sired at  Tacoma,  Wash.,  for  paving  5%  miles  of 
road.  County  commissioners  at  New  Bern,  N.  C, 
voted  to  improve  22  miles  of  highways.  A  com- 
pany has  been  incorporated  at  Louisville,  Ky.,  to 
build  a  $150,000  speedway.  West  Palm  Beach, 
Fla.,  will  sell  $750,000  road  bonds  early  in  Sep- 
tember. It  is  reported  that  $150,000  is  to  be  spent 
near  Vernon,  Ala.,  for  road  construction.  Taylor, 
Tex.,  will  soon  spend  $300,000  for  paving.  A  like 
sum  is  to  be  spent  for  constructing  State-aid  high- 
ways near  Eureka,  Cal.  The  State  engineering 
department  of  California  has  been  directed  to 
begin  additional  road  improvements  for  which 
$176,000  is  available. 

Waterworks  and  Sewers 

The  lowest  bid  received  Aug.  16  by  Watervllet, 
N.    Y.,    for    constructing    new    waterworks    was 


$424,670.  South  Charleston,  Ohio,  has  contracted 
for  a  $35,000  waterworks  system.  A  waterworks 
contract  amounting  to  $61,000  has  been  awarded 
at  Powell,  Wyo.  Bids  are  desired  for  constructing 
3%  miles  of  water  mains  at  St.  Charles,  111.  The 
construction  of  a  $125,000  municipal  waterworks 
system  is  being  considered  at  Attica,  N.  Y.  Plans 
have  been  prepared  for  a  $100,000  filtration  plant 
at  Oshkosh,  Wis.  Bonds  totaling  $500,000  have 
been  sold  for  extending  the  waterworks  of  Aber- 
deen, Wash.,  and  it  is  reported  that  the  work  will 
be  begun  at  once  by  day  labor. 

Baltimore  has  awarded  a  sanitary  sewer  con- 
tract at  $96,000.  Bids  were  opened  on  a  $45,000 
sewer  contract  at  Paducah,  Ky.  The  lowest  bid 
opened  Aug.  4  for  constructing  the  sewer  at  Salt 
Lake  City  was  $296,500.  A  $71,000  sewer  con- 
tract has  been  awarded  at  Sacramento,  Cal.  Bids 
are  desired  for  constructing  nearly  7  miles  of 
sewers  at  Clinton,  Iowa.  Plans  are  to  be  pre- 
pared for  an  $83,000  sewer  system  at  Rockville, 
Md.  It  is  reported  that  the  construction  of  a 
$100,000  sewer  has  been  decided  on  by  Kenosha, 
Wis.  Austin,  Tex.,  has  sold  $725,000  bonds,  part 
of  which  will  be  spent  for  improvements  to  the 
sewer  system.  Plans  have  been  prepared  for  a 
sewer  system  and  disposal  plant  to  cost  $90,500  at 
Forest  Grove,  Ore. 

Miscellaneous 

The  lowest  bid  opened  at  Philadelphia  for  con- 
structing the  City  Hall  section  of  the  Broad  Street 
subway  was  $1,700,000.  The  lowest  bid  for  con- 
structing foundations  for  more  than  four  miles 
of  elevated  road  was  $142,590.  The  city  of  Phila- 
delphia has  awarded  a  $516,000  contract  for  con- 
structing a  pier  in  the  Delaware  River.  It  is  re- 
ported that  a  $400,000  railroad  contract  has  been 
awarded  at  Fairmont,  W.  Va.  It  is  reported  from 
Concord,  N.  C,  that  the  Southern  Railway  has 
awarded  construction  contracts  totaling  $1,428,- 
000.  The  pier  at  Redondo,  Cal.,  has  been  awarded 
at  $108,000. 

Bids  are  solicited  at  Crawfordsville,  Ark., 
for  constructing  drainage  ditches  involving 
more  than  5,000,000  cu.  yd.  of  excavation.  Bids 
are  desired  for  constructing  more  than  7  miles  of 
street  railways  by  the  receivers  of  the  Metro- 
politan Street  Railway  Company  at  Kansas  City. 
Irrigation  work  involving  1,200,00  cu.  yd.  of  ex- 
cavation will  be  let  Sept.  8  at  Fort  Laramie,  Wyo. 
Plans  for  eliminating  a  grade  crossing  at  Sloan, 
N.  Y.,  at  a  cost  of  $329,000  have  been  filed  by  the 
Delaware,  Lackawanna  &  Western  Railroad.  It 
is  reported  that  a  St.  Louis  company  has  con- 
tracted to  use  the  city's  dock  and  belt-line  facili- 
ties on  condition  of  the  company's  erecting  a 
1,000,000-bu.  elevator.  A  charter  has  been 
granted  to  a  company  which  intends  to  build  125 
miles  of  railroad  near  La  Kemp,  Okla. 


WATERWORILS 


PROPOSED     WORK 

Warran.    Maa*. — Town    mecuog    Auc.    4 
to  kave  Ocftatad  proposttlon  to 
ate  tIM,we  tor  a«w  watv  works. 
I  OMr  ooBM  up  acUa  latar. 


N.  Y.— VUlac*  TmatoM  r*- 
parted  contfdorlna  ooBstnietloo  of 
aontdpal     wal«r  .  arorks;     coat,     about 

MatfHa.  N.  v.— Ban«a  for  ttt.00t  wUI  ba 
■eld  Ana.  ta  to  ba  «a*d  for  eonatnictloti 
ot  water  works.    B.  B  Wataon.  Town  Clk. 

Caat  Oraa**,  N.  J.— «12$.0«0  watar  dls- 
trlbatlns  araMm  bonda  will  ba  aold  Aii«. 
a  br  CUjr  Treaaarer  and  Tlnaaca  Com. 
at  Cflty   Coondl. 

•Ilvar  SpHMo.  Md.— flute  Bd.  of  Health 
CRoM.  B.  Mono,  Cb.  Engr..  Baltimore) 
BA*  Issaed  an  order  requlrtn(  Comra.  ot 
Motaemif  Coontr.  at  BockvlUa,  to  in- 
alall  pobHc  water  aopplj  and  aewar  aya- 
tema  at  Sllrer  Sprlna. 

Fairmont.  W.  Va.— City  reportod  con- 
•Idarliis  const  ruction  of  water  worka  and 
■ewer  aj^atam.  tra  L.  BiDl'h  Comr. 
Water  works  aad  Scwara 


Uumbarton,  N.  C— <2fi,000  water  and 
ilKht  tmnda  will  be  sold  Sept.  2  by  O.  T. 
I  ■»»(<•.    City    Treaa. 

Sallabury,  N.  C. — Cltlzeni  voted  $200,000 
txiDda  Aua.  7  for  conatructlnK  water 
worka.  acwem.  street  Improvements  and 
xchools.     W.  H.  Woodaon.  Mayor. 

Bamberg,  8.  C. — ^Reported  to  be  a  move- 
ment here  looklnc  to  extension  of  water 
works  and  conatructlon  of  sewer  system. 

Cartaravllla,  Oa.— Citizens  voted  Aug. 
14  to  Issue  tM.OOO  bonda  for  water  works. 

Oratna,  La. — Council  reported  to  have 
decided  to  construct  water  works  Frank 
T.  Payne,  City  Enfr. 

Lima,  Ohio. — City  will  ensace  engineer 
to  prepare  plans  and  recommend  best  lo- 
cation for  a  reservoir.  W.  B.  McCrate. 
City  Clk. 

Marlon,  Ohio. — Marlon  Water  Co.  re- 
ported to  have  i  decided  to  Issue  |12,D00 
bonds  for  ll.tSl  ft.  main  ezienslona. 

MIddlctOwn,  Ohio.— Citizens  Aua.  10 
voted  tl  20.000  bonds  for  water  works  im- 
provements. 

Kewaunee,  Wis. — T.  W.  Gray  of  Mani- 
towoc reported  to  have  completed  plana 
for  water  works  to  cost  ftO.OW. 

Oshkoah,  Wis.— Engineer  Henry  A. 
Allen  of  Chlcaco,  111.,  submitted  to  Com- 


mission Council  plans  for  Installation  of 
flitratlon  plant,  and  estimates  cost  at 
about  $100,000. 

Nekooaa,  Wis. — Citizens  reported  to 
have  voted  bonds  for  the  construction 
of   water   works. 

Anamosa,  Iowa.— State  Bd.  of  Control, 
Des  Moines,  reported  considering  con- 
struction of  water  works  at  Reformatory. 
State  Legislature  appropriated  $18,000  for 
this  work. 

Charlton,  Iowa.— City  wiU  soon  let  con- 
tracts for  water  works  Improvements, 
linglneer,  M.  G.  Hall  of  CenterylUe. 

Spearvllle,  Kan — Citizens  voted  $25,000 
bonds    for   construction    of   water    works. 

Cortland,  Neb.— Village  wlU  soon  vote 
?."  '"""-'"5.  'U.OOO  bonds  for  water  works. 
Grant  &  Fulton,  Engrs.,  Lincoln,  Neb. 

Walnut  ^  Rldfle,  Ark.— City  Council 
passed  ordinance  creating  Waterworks 
and  Sewerage  Dlst.  No.  1;  the  district  cov- 
fT,*  2,"*lr*,  town-  Estimated  cost  $60,000. 
W.  E.  Beloate,  W.  M.  Ponder  and  W.  B. 
I.«ne  appointed  commissioners. 

Mart,  Tex.— Citizens  voted  $21,000  bonds 
for  water  works  Improvements. 

hu^l"J?"\'''^\-7r^*^y  Council  reported  to 
ri    /JT.f  "^^*'^  Mission  Ice,  Light  &  Power 


I 


Port  Lavaca,  Tex. — H.  C.  Innls,  Mayor, 
writes  that  city  would  grant  franchise  for 
water  works. 

Marshall,  Okla. — Benham  Eng.  Co., 
Oklahoma  City,  preparing  plans  for  water 
works;  cost  $25,000.     G.  F.  Ingle,  Mayor. 

Santa   Rosa,   N.   M. — Plans  reported  be 
ing    prepared     by     Burns     &     McDonnell, 
Scarrltt    Building,    Kansas   City,    Mo.,    for 
municipal   electric   light   plant  and   water 
works. 

Aberdeen,     Wash.— P.     T.     Clark.     City, 
Clk..  writes  It  is  proposed  to  extend  wate: 
works,   and   city   will  do  it  by  day  work. 
Bonds  voted  Aug.  7  In  the  sum  of  $500,- 
000  have  been  sold. 

Stanwood,  Wash. — City  Council  report- 
ed to  have  decided  to  construct  an 
auxiliary  water  system  for  fire  protection 
from  plans  of  Coast  Eng.  Co.,  White 
Building,  Seattle;  cost  $7,000  to  $10,000. 

Portland,  Ore. — City  Comn.  reported  to 
have  authorized  Comr.  Daly,  Dept.  of 
Pub.  Utilities,  to  make  preliminary  In- 
vestigations with  a  vie%v  to  supplying 
St.  Johns,  recently  annexed  to  Portland, 
with  a  water  system.  City  considering 
purchase  of  plant  of  St.  Johns  Water  Co. 
and  Improvement  of  same  or  construc- 
tion   of   a   new   system. 
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BIDS     DESIRED. 

Anson,  Me.— About  Aug.  23  by  Anson 
Water  District  for  constructing  gravity 
system  of  water  works;  cost  $120,000. 
Engineers,  Hanscom  Constr.  Co.,  70  Kelby 
Street,  Boston,  Mass. 

Boston,  Mass.— Until  Aug.  23  by  D. 
Frank  Doherty,  Supt.  Supplies,  for  fur- 
nishing 25  tons  4-in.  and  BOO  tons  8-ln. 
pipe. 

East  Orange,  N.  J.— Until  Aug.  26  by 
A.  A.  Reimer,  Secy.  Water  Bd.,  for 
valves. 

Cedar  Grove,  N.  J.— Until  Aug.  26  by 
County  Bd.  Ciiosen  Freeholders,  Newark, 
for  furnishing  material  and  installing  ad- 
dition to  water  supply  system  and  changes 
in  plumbing  fittings  in  ward  buildings  of 
Essex  County  Hospital  at  Overbrook. 
Separate  bids  desired  on  wells,  pump, 
piping,  etc.;  electrical  work;  plumbing 
worlc. 

Newark,  N.  J.— Until  Aug.  26  by  Bd. 
Street  and  Water  Comrs.  (Morris  R  Sher- 
red,  Ch.  Engr.),  for  erecting  1-story  gate 
house  at  Eighth  Avenue  and  Factory 
Street. 

Washington,  D.  C. — ^At  Bureau  Supplies 
and  Accounts,  Navy  Dept.,  Washington, 
D.  C,  for  furnishing  at  the  Navy  Yards 
and  Naval  Stations  supplies  as  follows: 
Until  Sept.  7,  Philadelphia,  Pa.,  Sch.  8705 
— Miscellaneous  composition  pipe  fittings. 
Washington,  D.  C,  Sch.  8699—4200  ft. 
wrought  pipe  and  450  lb.  copper  wire. 
Until  Sept.  14,  Mare  Island,  Cal.,  Sch. 
8708 — Miscellaneous  composition  pipe  fit- 
tings. Applications  for  proposals  should 
designate  the  schedules  desired  by  num- 
ber. 

Farmersvllle,  Ohio. — ^Untll  Sept.  1  by 
A.  F.  Gilbert,  Village  Clerk,  for  water 
works,  advertised  in  Engineering  Record. 

Maumee,  Ohio. — Reported  desired  until 
Aug.  25  by  Trus.  Pub.  Affairs,  for  water 
works,  includmg  deep  well  pumps,  force 
pumps,  reinforced  concrete  reservoir,  ele- 
vated steel  tank,  about  43,000  ft.  4  to  14 
in.  pipe. 

Silverton,  Ohio.— Until  Aug.  28  by  A.  A. 
Sprague,  Village  Clk.,  for  furnishing  ma- 
terial and  constructing  6-in.  water  mains 
in  portions  of  Alta  Avel,  Montgomery 
Road,  Waite  and  several  other  streets. 

Miller,  Ind.— Until  Aug.  30  by  Carl 
Alander,  Town  Clk.,  for  constructing 
water  works,  from  plans  of  W.  J.  Fulton, 
of  Gary. 

St.  Charles,  111.— About  Sept.  1  by  Bd.  . 
Ijocal  Improv.  for  three  water  pipe  line 
extensions  aggregating  3%  miles  of 
trench,  to  include  about  256  tons  6  and 
4-in.  c.  i.  pipe,  4.9  tons  specials,  32  fire 
hydrants  and  21  4  and  6-in.  valves  and 
valve  boxes.  For  further  information 
address  John  W.  Wilson,  51  West  Main 
Street,   St.   Charles. 

Jefferson,  Wis. — Until  Aug.  30  by  Water 
&  Light  Dept.  (John  J.  Angel,  Supt.)  for 
constructing  two  steel  tainter  gates,  each 
16  ft.  wide  and  6V4  ft.  deep,  two  gate 
hoists  and  B  concrete  piers,  approximately 
1000  lb.  fabricated  steel,  190  yds.  concrete, 
40  piles  and  10  M  ft.  sheathing.  C.  B. 
Stewart,  Consulting  Engr.,  Madison. 

Wittenberg,  Wis.— Until  Aug.  26  by 
John  Englund,  Village  Clk.,  for  furnishing 
and  laying  9205  ft..  Class  B,  6  and  8  in. 
c.  i.  pipe;  3  8-in.  and  3  6-in.  valves,  16  hy- 
drants, etc.,  furnish  and  erect  a  40,000 
gal.  tank  on  an  80  ft.  steel  tower  and  con- 
crete foundation  for  same.  W.  G.  Kirch- 
offer,  Engr.,  Madison. 

Centervllle,  low/a. — Reported  desired  un- 
til Aug.  24  by  City  Clerk,  for  constructing 
an  earth  dam  of  55,000  eu.  yds.  embank- 
ment, pump  house,  gravity  fiter  system, 
pumps,  motors,  engines  and  12,800  ft.  10 
in.  force  main.  M.  G.  Hall,  C.  B.,  Center- 
ville. 

Humboldt,  Iowa. — Until  Sept.  6  by  J.  A. 
Parker,  Town  Clk.,  for  improvements  to 
water  works,  including  one  600  g.p.m. 
centrifugal  pump,  and  75  hp.  induction 
pump  motor,  one  200  g.p.m.  single  acting 
triplex  pump  and  20  hp.  slip  ring  motor; 
one  switchboard  panel,  switches  and  in- 
struments, furnishing  and  installing  all 
piping  necessary  for  connecting  pumps. 

Humboldt,  Iowa. — Until  Sept.  6  by  J.  A. 
Parker,  Town  Clk.,  for  a  200  g.p.m.  motor- 
driven,  triplex  pump,  and  a  600  g.p.m. 
motor-driven  centrifugal  pump,  including 
piping,  valves,  etc.  Harper  &  Stiles,  Con- 
sulting EngTS.,  914-15  Grand  Avenue, 
Temple,  Kansas  City,  Mo. 

Virginia,  Minn.— Until  Sept.  6  by  Water 
&  Light  Comn.  (Max  Lewis,  Secy.),  for 
furnishing  and  erecting  mixed  pressure 
steam  turbine;  alternate  bids  being  enter- 
tained as  follows:  1000  kw.  mixed  pres- 
sure steam  turbine  and  alternator  with 
exciters,  condensing  equipment  and 
switchboard,  and  on  a  1500  kw.  turbine. 
C.  T.  Harding,  Engr. 

Arcadia,  Cal.— Until  Sept.  2  by  City 
Trus.  for  digging  and  backfilling  approx- 
imately 20  miles  trenches,  for  distributing 
system  of  water  works.  George  E.  Grimes, 
City  Clk. 

Saint  Maries,  Idaho. — Reported  desired 
until  Aug.  23  by  Charles  R.  Schulte,  City 
Clk.,  for  constructing  waterworks,  inciud- 
ing  concrete  and  earth  dam,  laying  and 
re-laying  steel  and  wood  water  mains  and 
Intake  pipes,  etc. 


Markham,  Ont.— Until  Aug.  23  by  M. 
White.  Village  Clk..  for  water  works  im- 
provements, to  cost  $14,000  to  include  a 
60,000-gal.  standpipe  150  ft.  hi^h.  Engi- 
neers, Loudan  &  Jones,  Toronto. 

PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

Watervllet,  N.  Y. — Following  are  report- 
ed to  be  3  lowest  bids  opened  Aug.  16  by 
Bd.  Water  Comrs.  (John  G.  Glute,  Pres.), 
1555  Broadway,  for  constructing  water 
works,  from  plans  of  Solomon,  Norcross 
&  Keis,  1622  Candler  Building,  Atlanta, 
Ga. :  Lincoln,  Steele,  Fleming  Co.,  New 
York,  $424,670;  Beaver  Eng.  Co.,  New 
York,  $441,748;  T.  F.  Shaughnessy  Co., 
Albany,  $469,i77. 

-^Washington,  D.  C. — Contract  for  fur- 
nishing and  delivery  of  c.  1.  pipe,  specials, 
etc.,  awarded  to  Lynchburg  Fdry.  Co., 
Lynchburg,    Va. 

*Shelbyville,  Ky. — Contract  awarded  by 
Kentucky  Utilities  Co.  to  New  York  Con- 
tinental Jewell  Filtration  Co.,  New  York, 
to  instal  filter  plant  at  $15,000. 

-^South  Charleston,  Ohio. — Contract  re- 
ported awarded  by  City  to  Arthur  Geis- 
ler,  Dayton,  for  construction  of  water 
works   at   $35,000. 

ifOgden,  Iowa. — Contract  awarded  July 
30  for  water  works  extension,  as  follows: 
To  Boone  Constr.  Co.,  Boone,  for  a  100,000- 
gal.  reinforced  concrete  reservoir,  at 
$2,406,  and  to  Alamo  Engine  &  Supply  Co., 
Omaha,  Neb.,  for  18,006  lin.  ft.  4-in.  c.-i. 
mains  laid  complete,  twenty-three  4-ln. 
hydrants,  fifteen  4-in.  gate  valves  and 
boxes,  at  $9,379.  R.  B.  Reasoner,  Engr., 
Perry. 

■A-Watertown,  S.  D. — Contract  awarded 
for  c.-i.  pipe  and  special  castings  to 
American  Cast  Iron  Pipe  Co.,  Birming- 
ham, Ala.,  at  $7,875  (bids  opened  Aug.  2). 
F.  W.  Shreiber,  City  Engr.,  Metcalf  & 
Eddy,  Consulting  Engrs.,  14  Beacon 
Street,  Boston,  Mass. 

-A-Choteau,  Mont. — Contracts  for  con- 
structing water  works  from  plans  of 
Swearingen  &  McCulloh,  Choteau,  award- 
ed as  follows:  Reservoir  and  steel  pipe 
line,  to  F.  E.  Evans  Contr.  Co.,  $31,215; 
pump  house.  Andrew  Nordahl,  $1,370; 
pumps  and  motors,  H.  McCullough,  $3,423. 

•^Roundup,  Mont. — Contract  awarded  by 
City  Council  for  construction  of  water 
mains  leading  to  Nelson's  Addition  and 
for  installation  of  additional  unit  to 
pumping  system,  to  Security  Bridge  Co., 
Billings,  at  $11,289. 

♦  Powell,  Wyo. — Contract  for  construc- 
tion of  water  works  reported  awarded  to 
J.  E.  Fisher  Co.,  Denver,  Col.,  at  $61,000. 

^Kansas  City,  Mo.— Contract  awarded 
to  Badger  Meter  Mfg.  Co.,  Milwaukee, 
Wis.,  for  furnishing  City  with  2000  5/8-in. 
water  meters. 

■^Arcadia,  Cal. — Contract  for  construct- 
ing two  1,000.000  gal.  reservoirs  (bids 
opened  Aug.  5)  awarded  to  Merchants 
Realty  &  Investment  Co.,  Los  Angeles,  at 
$12,456.  Next  three  lowest  bids:  Mesmer 
&  Rice,  Los  Angeles,  $13,710;  Munoz  & 
Munoz,  Los  Angeles,  $13,973;  Bent  Bros., 
Los  Angeles,  $14,450. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK 

Worcester,  Mass. — Sewer  Dept.  planning 
sewers  in  Chandler  Street  district  to  cost 
$32,000.     Matthew  Gault,  Supt.  of  Sewers. 

Warren,  R.  I. — At  a  meeting  here  Aug. 
9  citizens  voted  to  complete  sewer  sys- 
tem. Engineer,  Charles  P.  Chase,  75 
Westminster  Street,  Providence.  Edward 
Munroe,    President   Sewer  Comn. 

Brockport,  N.  Y. — Oflficial  reports  state 
bids  will  be  opened  8  p.  m.  Aug.  25  by 
Village  Trus.  (George  B.  Harmon,  Pres.) 
for  purchase  of  $30,000  bonds  for  con- 
struction of  proposed  sewer  system. 

Farmlngdale,  L.  I.,  N.  Y. — Plans  report- 
ed completed  for  construction  of  sewage 
disposal  plant  at  the  New  York  State 
Farm  School  of  Agriculture:  cost  $35,000. 
James  T.  Hoile,  Secy.  Bd.  Trus. 

Schenectady,  N.  Y. — Citizens  Aug.  9 
voted  $80,000  bonds  for  completing  sew- 
age disposal  plant  and  for  constructing 
trunk  sewer  to  connect  with  intercepting 
sewer. 

Rockvllle,  Md. — Ezra  B.  Whitman  of 
Baltimore  engaged  by  County  Comrs.  to 
prepare  specifications  and  do  other  pre- 
liminary work  for  construction  of  a  sewer 
system  for  a  portion  of  Bethesda  district, 
which  is  drained  by  Little  Falls  Brook, 
including  subdivisions  of  Friendship 
Heights,  Somerset,  Bethesda,  Edgewood, 
Bradley  Hills,  the  Hills  and  a  part  of 
Chevy   Chase;   cost   about  $83,000. 

Fairmont,  W.  Va. — See  "Water  Works." 

Salisbury,  N.  C. — See  "Water  Works." 

Bamberg,  S.  C. — See  "Water  Works." 

Florence,  Ala. — Proposed  to  construct  2 
or  3  miles  of  8-in.  pipe  sewers;  cost  $40,- 
000.    A.  G.  Negley,  City  Engr. 


New  Iberia,  La. — Reported  to  be  a 
movement  on  foot  here  for  construction 
of  sewer  system. 

North  Chattanooga,  Tenn. — Cushman 
Falrleigh  Eng.  Co.,  James  Building,  Chat- 
tanooga, engaged  to  design  and  superin- 
tend construction  of  sewer  system.  Con- 
tract to  be  let  in  about  2  months. 

Mansfield,  Ohio — Citizens  voted  Aug.  10 
to  issue  $110,000  bonds  for  repairs  to 
sewer  system,  from  plans  of  F.  A.  Bar- 
bour of  Boston,  Mass.  Hoyt  Johns,  City 
Aud. 

Mansfield,  Ohio. — Citizens  voted  $110,000 
bonds  for  improvement  of  sewer  system 
and  enlargement  of  garbage  crematory. 

Portsmouth,  Ohio. — George  S.  Wilhelm, 
City  Engr.,  about  to  prepare  preliminary 
plans  for  sewering  northern  and  eastern 
sections  of  city,  extending  into  Lawsons 
Run. 

Toledo,  Ohio. — Bonds  for  $20,000  will  be 
sold  Aug.  31  by  County  Comrs.  for  con- 
structing local  sanitary  sewer  No.  20, 
Main  Sewer  Dist.  No.  6. 

Aurora,  III.— Myron  Tarble,  City  Engr., 
reported  to  be  preparing  plans  for  septic 
tanks  to  be  constructed  by  city  at  sewer 
outlets:  it  is  planned  to  construct  one 
tank  each  year  at  a  cost  of  $10,000. 

East  St.  Louis,  III. — Bd.  of  Local 
Improv.  (Arthur  (3'Leary.  Secy.)  decided 
to  build  sewer  on  Bowman  Avenue  from 
First  to  Sixteenth  Streets,  connecting  at 
latter  point  with  outlet  sewer;  estimated 
cos    $40,000. 

Appleton,  Wis.— A.  C.  Ramley,  City 
Engr.,  has  completed  plans  for  about 
16.000  ft.  of  trunk  sewer;  work  to  be  done 
In  four  Installments.  This  year's  work 
comprises  about  4000  ft.  of  5-ft.  6-ln. 
sewer.  Specifications  call  for  plain  con- 
crete, reinforced  concrete,  segment  block 
or  brick  construction. 

Kenosha,  Wis. — Council  reported  to 
have  decided  to  construct  sewers  in  the 
north  and  northwest  sections  of  city  to 
cost  about  $100,000. 

Elliott,  Iowa. — Plans  being  prepared  by 
Theodore   S.   De  Lay,    Creston,   for  sewer 

system. 

Anoka,  Minn. — City  contemplates  con- 
struction of  a  sewer  system  in  the  spring, 
and  is  about  to  engage  engineer,  to  do 
preliminary  work  this  fall.  Will  also  do 
a  small  amount  of  paving  in  the  spring 
Address  Henry  Lee,  City  Manager, 

Walnut  Ridge,  Ark.  —  See  "Water 
Works." 

Kaufman,  Tex. — State  Attorney  General 
has  approved  bond  issue  of  $22,000  for 
sewers. 

Seattle,  Wash.— Bd.  of  Pub.  Wks.  ap- 
proved plans  for  construction  of  sewers 
in  North  and  West  Forty-eighth  Street, 
cost  $12,000;  also  sewers  in  North  and 
West  Fiftieth  Streets,  to  cost  $53,000. 

Astoria,  Ore. — City  reported  to  have  de- 
cided to  construct  10-ln.  salt  glazed  vitr. 
sewer  in  Third  Street  and  an  8-in.  lateral 
sewer  on  Exchange  Street.  Olaf  Ander- 
son, City  Aud. 

Forest  Grove,  Ore.  —  City  Council 
adopted  resolutions  providing  for  instal- 
lation of  sewer  system. 

Forest  Grove,  Ore. — Plans,  specifica- 
tions and  estimates  for  construction  of 
sanitary  sewers  have  been  completed  by 
R.  E.  Koon,  Bd.  of  Trade  Bldg..  Port- 
land, arid  A.  A.  Kirkwood,  City  Engr., 
and  have  been  approved  by  City  Council 
and  the  State  Bd.  of  Health.  Work  will 
consist  of  about  14  miles  of  pipe  sewers 
and  a  disposal  plant.  Disposal  plant  will 
consist  of  an  Imhoff  tank  and  sludge 
bed;  estimated  cost  of  complete  plant 
$90,500. 

Portland,  Ore. — Proposed  to  construct 
sewer  In  East  Twenty-eighth  Street,  be- 
tween Tillamook  and  Knott  Streets,  cost 
about   $12,000. 

Elmlra,  Ont.— J.  H.  Ruppel",  City  Clk., 
writes  Council  expects  to  have  survey, 
plans,  estimates,  etc.,  prepared  in  near 
future,  for  a  sewer  system,  to  be  estab- 
lished probably  next  year. 


BIDS     DESIRED. 

Boston,  Mass. — Until  Aug.  24  by  Edw. 
P.  Murphy,  Comr.  Pub.  Wks.,  Boston, 
for  sewerage  works  in  Albany  Street 
from  Dover  Street  to  Massachusetts  Ave- 
nue. 

Brooklyn,  N.  Y.— Until  Aug.  25  by  L.  H. 
Pounds,  Boro.  Pres.,  for  furnishing  ma- 
terial and  constructing  sewers  in  portions 
of  Kenmore  Place,  Rochester  and  Dumont 
Avenues,  Clara,  Fifty-fourth  and  East 
Twenty-sixth  Streets.  Total  security, 
$7,833. 

Buffalo,  N.  Y.— Until  Aug.  27  by  State 
Hospital  Comn.,  Albany  (E.  S.  Elwood, 
Secy.),  for  renewal  of  sewer  lines  at 
Buffalo   State  Hospital,   Buffalo. 

South  Orange,  N.  J.— Until  Sept.  7  by 
Township  Comn.  (Charles  A.  Cross, 
Chmn.)  for  constructing  sanitary  sewers 
in  Milburn  Avenue  Dist..  South  Orange 
Township.  E.  R.  Halsey,  Township  Engr., 
164   Market  St.,   Newark. 

Wllklnsburg,  Pa.— Until  Aug.  23  at 
ofiice  of  Frease  &  Sperling,  Boro.  Engrs., 


Wllklnsburg,  for  constructing  stormand 
sanitary  sewers  In  portions  of  wood 
Street,  Rebecca  and  Franklin  Avenues, 
requiring  approximately  6218  ft.  6  to  18-ln. 
pipe. 

Cleveland,  Ohio.— Until  Aug.  26  by  A. 
R.  Callow,  Comr.  Purchases  and  Supplies, 
for  constructing  sewer  In  Dugway  Brook, 
from  Superior  to  Wade  Park  Avenues. 

Chicago,  III.— Until  Aug.  26  by  John 
McGlUen,  Clk.  Sanitary  Dlst.  Chicago, 
for  furnishing  and  Installing  two  BOO-hp. 
water  tube  boilers  complete  at  Thirty- 
ninth  Street  pumping  station  In  Sanitary 
Dlst.,   advertised   in   Engineering  Record. 

Chippewa  Falls,  Wis.— Reported  desired 
until  Aug.  24  by  J.  A.  Brooks,  Chmn.  Sew- 
er Com.,  for  constructing  sewers  in  por- 
tions of  Maynard,  Maple,  Front  and  Wil- 
low   Sts. 

Clinton,  Iowa.— Until  Sept.  14  by  Frank 
W.  Leedham.  City  Clk.,  for  12.476  lin.  ft. 
vitr.  or  concrete  pipe  sewer  ranging  from 
33  in.  to  8  in.  in  diameter  in  Sewer  Dlst. 
No.  2,  B9B6  lin.  ft.  segmental  block  or  re- 
inforced concrete  sewer  ranging  from  B4 
to  30  in.  in  diameter,  16,856  lin.  ft.  vitr.  or 
concrete  sewer  pipe  from  24  to  8  in.  In 
diameter,  together  with  manholes,  catch- 
basins  and  concrete  bulkheads,  in  Sewer 
Dist.  No.  3.  J.  G.  Thorne,  City  Engr.,  317 
Howes  Block,  Clinton,  Iowa. 

Maquoketa,  Iowa.— Until  Sept.  1  by  E. 
H.  Kullmer,  City  Clk.,  for  constructing 
about  3544  ft.  10,  12  and  IB-in.  vitr.  clay 
pipe  sewer,  and  8  manholes,  advertised 
in  Engineering  Record. 

Pullman,  Wash. — Reported  desired  until 
Sept.  7,  by  Matilda  F.  Gannon,  City  Clk., 
for  constructing  sanitary  sewer  in  Improv. 
Dlst.  24.  Probable  cost  $12,000.  L.  V. 
Edwards,  City  Engr. 

Santa  Barbara,  Cal.— Until  Sept.  1«  by 
City  Clerk  for  constructing  vitr.  pipe 
sewers,  6181  lin.  ft.  12-ln.,  8114  lin.  ft.  8-ln. 
and  28,125  lin.  ft.  6-in.;  cost  $21,000.  A.  B. 
Cook,  City  Engr. 

Salt  Lake  City,  Utah. — Reported  desired 
until  Aug.  24  by  City  Comrs.  for  con- 
structing sanitary  sewers  in  Second  and 
Third  Avenues  and  Alley  and  B  Street. 
Karl  A.  Schied,  City  Recorder. 


PRICES     AND     LETTINGS. 
itindioatea  award  of  contract. 

■A-Yonkers,  N.  Y.— Contracts  reported 
awarded  by  Bd.  Contracts  and  Supply 
Aug.  16  for  sewers  as  follows:  McLean 
and  Wakefield  Avenues,  to  John  O.  Wes- 
ton, at  $8,349;  reconstruction  of  Haw- 
thorne and  Warburton  Avenue  outlet 
sewers  at  Wells  Avenue,  sewer  to  C.  L 
Pearsall,  at  $7,74B. 

-^Baltimore,  Md.  —  Contract  reported 
awarded  by  Bd.  of  Awards  Aug.  4  to  Ryan 
&  Reilly,  Union  Trust  Bldg.,  for  con- 
structing an  additional  section  of  sanitary 
sewers  at  $96,483. 

-^Greenville,  S.  C. — Contract  awarded  by 
city  to  Case  &  Cothran,  Atlanta,  Ga.,  for 
constructing  about  19.000  lin.  ft.  8-ln. 
sanitary  sewers  with  790  cu.  yd.  rock 
excav.,  357  vert.  ft.  manholes,  38  vert.  ft. 
drop  devices,  63  manhole  covers  and  rings 
set,  15  flush  tanks,  etc.,  at  $11,006.  Next 
3  lowest  bids:  Dysard  Constr.  Co.,  At- 
lanta, Ga.,  $11,206;  J.  R.  Lawrence  &  Son. 
GreenvlUe,  $11,569;  Sullivan,  L,ong  & 
Hagerty,  Bessemer,  Ala.,  $11,617.  C.  P. 
Ballinger,  City  Engr. 

Paducah,  Ky. — Following  are  lowest 
bids  opened  Aug.  3  by  L.  A.  Washington, 
Comr.  Pub.  Wks.,  for  constructing  brick 
or  concrete  outfall  sewer,  Dlst.  No.  3, 
Contract  No.  1:  Taney  &  Johnson, 
Paducah,  brick,  $49,362,  and  Winston 
Bros.  Co.  of  Minneapolis,  Minn.,  concrete, 
$45,834. 

■^Toledo,  Ohio — Contract  for  construct- 
ing sewers  awarded  Aug.  4  to  Albert 
Grzybouski,  Toledo,  at  $17,375. 

■^Qalesburg,  III. — Contract  awarded 
Aug.  6  to  D.  E.  Keeler  Co.,  Davenport, 
Iowa,  by  Bd.  Local  Improv.  for  con- 
structing sewers  in  portions  of  Sanborn, 
N.  Cherry.  N.  Cedar  and  several  other 
streets  13,361  ft.  30,  24.  18,  and  12-in. 
double  strength  vitr.  tile  sewer  pipe  at 
$2.78,  $1.83,  $1.37  and  88  cts.  per  lin.  tt.; 
4220  lin.  ft.  10-ln.  standard  vitr.  tile 
sewer  pipe,  69  cts.  per  ft.;  45  manholes, 
ea.,  $33;  catch  basins,  ea.,  $25;  total,  $25,- 
224.  Next  three  lowest  bids:  Henry  Rees, 
Quincy,  $25,537;  A.  C.  Schreiter,  Mani- 
towoc, Wis.,  $25,993;  E.  R.  Harding  Co.i 
Racine,  Wis.,  $27,165.  F.  M.  Connolly, 
City  Engr. 

-A-Wenona,  111. — Contract  awarded  for 
constructing  5  miles  of  sewers,  8  to  24 
in.,  to  DriscoU  Bros.  &  O'Brien,  Decatur, 
at  $17,317  (bids  opened  Aug.  B).  Engi- 
neers, Melluish  &   BroyhlU,   Bloomington. 

Mayvllle,  Wis. — liowest  bid  received  for 
constructing  sewer  system,  reported  sub- 
mitted by  David  Van  Stelle  of  Sheboygan, 
at   $30,000. 

-A^West  Allls,  Wis. — Contract  awarded 
for  constructing  sewers  in  various  streets, 
to  H.  Hohensse,  Milwaukee,  at  79  cts.  per 
ft.  (bids  opened  Aug.  6).  E.  C.  Orbert, 
City  Engr. 

Carroll,  Iowa. — Contract  for  addition  to 
sewage  treating  plant  awarded  to  Offer- 
man  Constr.  Co.,  South  Omaha,  Neb.,  at 
$13,600. 
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Dwlns  »r«  ontt  price*  of  i  Jowe«t  bids  opened  Aug.  4by 
jttJ.  HamUn.  &cy.)  for  a  •torm  water  sewer  and  brooK 


,    N.  Yw— FoUo' 

aSSS£2i®ir!Jo5U2srU-.£r"^%i^co^^  ^i^ffsTVc) 

SriaaM.  SM.M«  uwanlcd  contract):   (b)  FVank  George.  White  Plains.  »S8,984.   (c) 
J«kB  C  Schimd*.  tM.Kl.  (d)  Samuel  Bonn.  SyrMuae.  *4t.41»- 

•<a) 

OwrtBK   (lump  sum) »**2?? 

ILJM  CO.  >-d.  excavation... 2« 

Ut  eo.  yd.  lintnc *•"* 

I.«W  Hn.  ft.  ••-IB.  rein.  cone,  pipe  aewer.  Section  "A;;       S.SO 
LCM  Un.  ft.  ••-In.  rein.  cone,  pipe  aewer.  Section  "B         ».T5 

tl^  Un.  ft.  1»-ln.  vttr.  pipe  aewer 

••  Ua.  ft.  i—nMUM 

t  manlMle  tnmrm  and  covers 

T  reo«ivara  

M  cu.  yd.  concrete,  Claaa  "A"' 

Xt9  en.  rtL  coocrcte.  Claaa  "B" 

*.«••  IK  BMtal  ralaterottBMit 

M  ■«.  yd.  eobhUtnaii  paTioc 


0.7S 
S.M 
9.00 
15.00 
7.00 
C.T5 
0.0& 
1.00 
1.00 

.„   . 1.00 

I<  If  ft.  Umber  and  lumber WW 

1  •!•  poats    ''■" 

UM^  K:  ft.  wire  fendnir  fabric *00 

MMMI  Avenue  Junction  ilump  aum) • fJJ-xS 

Bon  AveniM  Junction  (lump  aum) 550.00 


—         jni.  eonercte  pavins. 


(b) 

$300.00 

0.45 

3.00 

S.40 

11.00 

0.(5 

3.00 

10.00 

20.00 

lO.OO 

(.50 

0.04 

0.50 

1.75 

1.50 

45.00 

0.45 

5.00 

2S2.00 

52(00 


(c) 

$500.00 

0.55 

3.00 

8.50 

11.50 

0.50 

6.00 

10.00 

40.00 

D.OO 

8.00 

0.05 

1.50 

2.00 

2.00 

45.00 

0.30 

2.50 

500.00 

500.00 


(d) 

$300.00 

0.49 

1.74 

6.95 

15.14 

0.90 

4.75 

10.00 

15.00 

8.00 

8.00 

0.03 

0.90 

2.26 

1.55 

49.00 

0.55 

2.39 

475.00 

676.00 


ALaporte.  I*wa.— Contract  awarde^  for 
cooalnieUnK  sewers  to  consist  of  n.l(0 
Mn.  ft.  S  to  IJ-lB.  Tltr.  pipe  sewers.  64 
manhnlis  etc..  to  Bash  *  Janea.  Joplln. 
Mo.,  at  J11.7il.  and  for  disposal  ptant  to 
J.  O.  Hurbea.  Charles  City.  Iowa,  at 
tt.I»>.    U.  Tsehlrgt  *  Sons.  Ensra. 

*Norton,  Kan.— Contract  awarded  to 
Gordon  A  Taylor.  Denver.  CoL.  on  bids 
opasad  Am.  2.  as  foHows:  tnlereeptInK 
aiwar.  UMt:  lateral  sewers.  $I9.(S5;  dls- 
Boaal  plant.  tll.<22:  toUU  $32,822.  Other 
SS:  X.  W.  Holben.  Attica.  Ind..  $32.(42: 
O'Xetl  Constr.  Co..  I-ea ven worth  $J4.- 
!•«:  W.  W.  Cook.  Junction  City.  $«.»67: 
T.  M-  Toraon.  Kansas  City.  $n.44S. 
Wortoy  *  Black.  Encra..  Reliance  Build- 
toe  Kansas  City.  Mo. 

^Morton,  Kan. — Contract  for  ronstruct- 
liW  main  outfall  sewer  and  purification 
■laBt.  Interceptlns  Sewer  DUL  No.  l.Jat- 
eral  sewers  ta  Sewer  Dlsta.  Nos.  1  to 
U  iBcliialTe  awarded  Aug.  2  to  Oordpn- 
Tarlor  Oniatr.  Co..  Denver.  CoL,  at  $12.- 
•••.  Worley  *  Black,  Engrs..  ReUance 
BUS..  Kansas  City.  Ho. 

'*Wlsner.  Neb.  —  Contract  reported 
•warded  to  Arthur  A.  Dobson  Co.,  Lln- 
eoin.  for  constructing  sewer  system  at 
S14.I1I. 

#Mltchell.  8.  D.— Contract  awarded  for 
eanatrnctlng  sewers  In  various  streets  to 
B.  J.  Bvmham.  Mitchell  (bids  opened 
▲^  2).    Thomas  Eastcott,  City  Aud. 

'A'ftotindup.  Mont. — Contract  reported 
awarded  to  .»*ecurlty  Bridge  Co..  Billings. 
tor  conatnicUng  sewers  at  $11,000. 

AArgenta.  Arte— Contract  awarded  Aug. 
11  for  two  14.900-gaL  aewage  pumps  and 
two  ••-bp.  slow  speed  motors  and  equlp- 
aaat  to  Henry  R-  Worthlngton.  115 
Braadvray.  New  York.  J.  P.  Faucette. 
Mayor. 

^Steamboat  Springs,  Col.  —  Contract 
•warded  by  Town  Council  to  Conrad 
Waaw  of  North  PUttc.  Neb.,  at  t&»,l(9 
fWda  OMMd  Aug.  t).  a  G.  Bradley, 
Vvwn  Eugi. 

♦Sacraaiewto.  Cal. — Contract  reported 
awarded  by  Board  Public  Works  to  A. 
TTllllnH  A  Son,  Sacramento,  for  reln- 
d  eoncrete  trunk  line  sewer,  Sec- 
A.  C  and  D,  at  $7l.47(. 

^RIcMlaM.  Utah.— Contract  for  con- 
Uiwetixm  aswer  system  swarded  Aug.  7 
to  Brown  *  Klelnschmldt.  Salt  Lake 
City,  at  tttJMM.  Cunnle  H.  Bean.  City 
Recorder. 


BRIDGES 


PROPOSED     WORK 

Manchostsr,  N.  H.— Common  Council 
voted  t».n*  antropriaUon  toward  coat  of 
eoaatmctlng  steel  and  conci^te  bridge  at 


Street. 

Witiiis  N.  H,— Aldermen  Aof.  10  voted 
!>.•••  bonds  for  new  bridge  construction. 
'ames  B.  Crowley,  Msyor. 

■ridgepert.  Conn.— All  bids  ooened  Aug. 
f    for    constructing    reinforced    eoncrete 
'   ~       bridge,    with   double   leaf   baaeole 
~   span  and  all  aabotmctaraa  and 

IMS  have  beas  rajeeted,  and  new 

wta  be  racelsisd  BagL  i.  advertlaed 

IB  aaglii earing  Record.  Orelner  *  Whit- 
■MB.  Sngis..  Fidelity  Bids..  Baltimore. 
Md.  Fbr  forther  Information  write 
CkadM  C.  Blackham.  Secy..  Stratford 
Avaaae  EMdge  Comn. 

Stean,  N.  Y,— flee    "Railroads." 

CMxabeth,  N.  J.— Bd.  freeholders  au- 
thorised Issue  of  t>7.00«  bonds  for  repair 
•r  county  bridges  danased-  by  flooda  of 
Aug.  4th. 

Ne«f  Brunawk*.  N.  J.— Bd.  rreebolders 
voted  to  ISRW  $••.«••  booda  for  oonstruct- 
lag  lift  draw  bridge  over  Soath  River. 

PortsmButti.  Vs<— Comn.  on  Roads  arid 
Bridge*  Kerfolk  Coimty  '-onsldering  oon- 
•troetlas  eoncrete  bridge  over  Tanners 
Ckvek,  coat  about  $M,e»0, 

Charisatnii.  S.  C— Building  of  a  steel 
and  concrete  460  ft.  drawbridge  over 
Edisto  River  at  Jacksonboro  Ferry  re- 
ported   under    consideration    br    Colleton 


and  Charieston  Counties.     Reld  Whitford, 
Engr.  and  Secv,  Charleston  County  Sani- 
tary  &    Drainage  Comn.    may  be  able   to 
give  further  information. 
Oberlin,   La.— See  "Paving  and  Roads." 

Lexington,  Kv.— Bd.  City  Comrs  ap- 
proved plans  submitted  by  Louisville  & 
Nashville  R.  R.  Co.  (H.  C.  Williams.  Ch. 
Bngr.  Constr.,  Louisville),  for  five  ap- 
proaches to  Jefferson  St.  and  W.  Main  St. 
viaducts,  cost  about  $13,000. 

Cleveland,  Ohio— County  Comrs.  havlnir 
plans  prepared  for  bridge  over  Erie  R.  R. 
tracks  near  North  Randall  on  North  Miles 
Road,  cost  about  $30,000. 

Dayton.  Ohio— Pennsylvania  R.  R.  Co., 
Philadelphia,  Pa.  (Alex.  C.  Shand,  Ch. 
Engr.),  preparing  plans  for  construction 
of  new  bridge  over  Great  Miami  River  at 
IJayton. 

South  Bend,  Ind.— About  $40,000  will  be 
spent  for  constructing  bridge  on  Lincoln 
Highway  by  St.  Joseph  County.  South 
Bend  county  seat 

Lansing,  Mich.— About  $80,000  will  be 
spent  hy  .State  Highway  Dept.  for  con- 
Htnictlng  bridges. 

Jollet,  III. — Chicago.  Ottawa  &  Peoria 
Ry.  (F.  E.  Fisher.  Gen.  Sunt.,  Joliet)  in: 
tends  constructing  two  bridges,  one  hav- 
ing four  43-f t.  spans  and  the  other  two 
S5-ft.  spans. 

Appleton,  Wis. — City  planning  con- 
stnictlon  of  a  three  35-ft.  span  concrete 
bridge  over  South  Channel  of  Fox  River. 
A.  C.  Ramlcy,  City  Engr. 

Eudora,  Kan. — Plans  approved  for  con- 
structing north  approach  to  Kaw  River 
bridge  to  be  constructed  by  county. 
Ijiwrence.  county  seat. 

Montana. — Plans  completed  by  State 
Highway  Comn.  (George  R.  Metier,  Engr.) 
Helena,  for  constructing  four  bridges  in 
Musselshell  County  and  two  In  Beaver- 
head County,  to  be  riveted  trusses  nn 
concrete  foundations:  cost  $3,500.  Bids 
to  be  received  by  Co.  Comrs.  at  Dillon 
and  Roundup  early  in  September. 

Dallas,  Tex — Stone  &  Webster  Eng. 
Co.,  Boston.  Mass.,  completed  plans  for 
concrete  and  steel  street  car  viaduct  to 
be  constructed  between  Dallas  .ind  Oak 
Cliff:  cost  about  $500,000. 

Laredo,  Tex. — Citizens  voted  $15,000 
bonds  for  constructing  two  bridges  cjver 
arroyos  in  Laredo. 

Aberdeen,  Wash. — C.  E.  Fowler,  Central 
nidg..  Seattle,  retained  bv  City  Council 
wi  tirepare  plans  for  rebuilding  West  Toll 
l:ri'lge  over  Chehalls  River,  cost  about 
J  I. '.000,     To  have  240  ft.  span. 

Portland,  Ore. — George  8.  Edmonstone, 
Asst.  City  Engr..  writes  no  bids  have  yet 
been  asked,  but  will  be  in  a  short  time  for 
constructing  suijstructures  of  reinforced 
girder  briflge  at  Union  Avenue,  over 
Peninsular  branch  of  O.  W.  R.  &  N.  Co. 
This  bridge  will  have  nine  24-ft.  6-ln. 
spans,  width  58  ft.;  foundation,  gravel; 
cost,  complete,  $50,000.  A.  L.  Barbur, 
City  Aud. 


Wilson,  N.  C— Reported  desired  until 
Aug  28  by  Lawrence  Brett,  Engr.,  Drain- 
age Comrs..  Mattamuskeet  Drainage  Dist., 
for  single  leaf  plate  girder  highway 
Scherzer  rolling  Utt  bridge  with  clear 
opening  of  40  ft.  bridge  to  be  built  over 
outfall  canal. 

New/  Castle,  Ky.— Reported  desired  un- 
til Aug.  24  by  Luke  Kavanaugh,  Co. 
Judge,  for  constructing  steel  bridge  with 
concrete  floor  over  Bourse  Branch,  5  miles 
from  New  Castle. 

Cincinnati,  Ohio.— Until  Aug.  24  by 
Philip  Fosdick.  Dlr.  Pub.  Service,  City 
Hall,  to  reconstruct  the  existing  bridge 
on  Wehrman  Avenue  over  C,  L  &  N.  K.K, 

Until  Sept.  3  by  Bd.  County  Comrs. 
(Albert  Reinhardt,  Clk.)  for  constructing 
concrete  bridge  on  Rapid  Run  Road,  west 
of  Neeb  Roacf.  In  Delhi  Township;  also 
for  concrete  bridge  and  culvert  on  Ridge- 
way  Avenue,  Springfield  Township. 

Delaware,  Ohio.— Reported  desired  until 
\ug  30  bv  County  Comrs.,  for  construct- 
ing the  Winter  Street  Bridge. 

Ravenna,  O.— Reported  desired  until 
Aug.  30  by  County  Comrs.,  for  construct- 
ing a  75-n;.  steel  bridge  with  concrete  or 
wood  block  floor  over  the  North  Mahom- 
ing  River  In  Charlestown  Township. 

Illinois— Bv  State  Highway  Commis- 
sion. Springfield,  for  constructing  bridges 
as  follows:  .  ,  ,      ^ 

Until  Aug.  25  at  Town  Hall.  Oakdale,  for 
constructing  bridges  in  Oakdale  Town- 
ship, known  as  Grannaman,  Hood.  Kahle, 
Kane  and  Kemps  Bridges;  spans,  25,  22, 
20  and  28  ft.  respectively.  Total  estimate, 
$4,700.  J.  A.  Davenport,  Jr.,  Co.  Supt. 
Highways,    Nashville. 

Elllnwood,  Kan.— Until  Sept.  7  at  office 
C.  F.  Tunkin,  City  Clk.,  Great  Bend,  for 
constructing  a  reinforced  concrete  bridge 
across  the  Arkansas  River  about  one 
mile  south  of  Elllnwood.  between  Lakin 
and  Comanche  Townships,  known  as  the 
Elllnwood  Bridge;  the  substructure  con- 
sists of  two  plain  concrete  abutments  and 
eight  piers  supported  on  30-ft.  wood  piles; 
superstructure  is  composed  of  9  reinforced 
concrete  T-girders,  each  44  ft.  6  in.  long 
(overall  length  of  bridge  500  tt.  6  in.), 
roadway  24  ft. 

Dillon.  Mont.— Until  Sept.  10  by  J.  S. 
Baker.  Co.  Clk.,  for  constructing  a  steel 
bridge  170  ft.  long  across  Big  Hole  River, 
and  one  42  ft.  long  across  slough  near 
Brownes  Station. 

Canadian,  Tex. — Reported  desired  until 
Aug.  23  by  Co.  Comrs.,  for  constructing  a 
bridge  over  Canadian  River.  Probable 
cost,  $74,000. 

Silver  City,  N.  M. — Reported  desired 
until  Aug.  28  by  County  Clk.,  Silver  City, 
for  constructing  a  112-ft.  steel  bridge, 
concrete  foundations  and  two  wooden  ap- 
proaches over  Gila  River  near  Fort  West. 

Ventura,  Cal.— Until  Aug.  25  by  J.  B. 
McCloskey,  Clk.  Bd.  Superv.  for  con- 
structing Williams  Barranca  Culvert, 
Harkey  Culvert,  Proctor  Culvert  and  Sud- 
den Culvert,  all  in  Saticoy  Road  Dist. 

Grants  Pass,  Ore. — Until  Aug.  26  (re- 
advertisement)  by  County  Court  for  con- 
structing bridge  across  Sucker  Creek. 
New  bids  call  for  erection  of  concrete 
piers  and  abutments.  Lowest  bid  opened 
Aug.  4  was  submitted  by  Albert  Ander- 
son &  Co..  Grants  Pass,  at  $6,942,  for  one 
wooden  span,  one  combination  span  and 
one  steel  span,  or  $9,651  for  three  steel 
spans. 


BIDS     DESIRED. 

Woonsocket,  R.  I. — ("'onipetltlve  plana 
desired  by  Bd.  Aldermen  (George  H.  Em- 
mott.  Chmn.),  until  Sept.  I  for  construct- 
ing two  bridges  on  Hamlet  Ave.  and  one 
on  Falrmount  8L     Frank  Mills.  City  Engr. 

Hsrtford,  Conn.- Until  Aug.  31  by  Bd. 
Contract  and  Supply  (Joseph  Buths, 
Secy.)  for  constrii<tln«  reinforced  con- 
crete thre«-si>an  arch  highway  bridge,  160 
x  55  ft  .  over  Park  Rlv<?r  at  Capitol  Ave- 
nue, advertised  In  Engineering  Record. 

Trenton,  N.  J. — Until  Aug.  2«  by  John  J. 
Powers.  Dlr.  County  Freeholders,  tor  rein- 
forced concrete  and  stone  arch  bridge  over 
Sanhlcan  Creek  at  Willow  Street.  Theo. 
Boblsh,  Co.  Engr. 

Wilson,  N.  C— TTntn  Aug.  28  by  Law- 
rence Br'-  ~  ■  Bd.  Drainage  Comrs., 
Mattami:  r.age  Dist.,  Wilson,  for 

fumUhlrii  i  and  erecting  In  place 

ready  for  cip'rutlon  a  single  leaf  plate 
gtrdtr  highway  Schereer  rolling-lift 
bridge.  The  clear  opening  will  be  40  ft. 
The  bridge  Is  to  be  built  across  the  out- 
fall ranal  of  the  Drainage  District  In 
Hyde  County. 


PRICES     AND     LETTINGS. 
itindicates  award  of  contract. 

-A^Qulncy,  Mass. — Contract  awarded  by 
Metropolitan  Park  Comn.,  14  Beacon 
Street,  Boston  (John  R.  Rablin,  Engr.)  to 
Hugh  Nawn  Contr.  Co.,  Roxbury,  for 
building  concrete  bridge.  Blacks  Creek, 
Furnace  Brook  Parkway,  Quincy,  at  $24,- 
900  (bids  opened  Aug.  10). 

♦Woonsocket,  R.  I. — Contract  awarded  by 
Ba  of  Aldermen  for  building  two  rein- 
forced concrete  bridges  on  Clinton  Street, 
to  G  F.  Austin  of  Providence  at  $6,670 
(bids  opened  Aug.  9).  Frank  H.  Mills, 
City  Engr. 

♦  Hartford,  Conn — Contract  awarded  by 
Bd.  Contract  and  Supply  to  Spaulding 
Constr.  Co.,  Suftield,  for  constructing  75- 
tt  arch  bridge  over  Park  River  at  Trum- 
bull Street,  concrete  and  brownstone.  at 
$15,098.  Other  bids;  C.  H.  Slocomb  &  Co.. 
Hartford,  $15,793;  W.  T.  Ryan  Constr.  Co., 
Hartford,  $16,908;  Howard  J.  Cole,  Hart- 
ford $17,563;  J.  E.  Goodrich.  Hartford. 
$17,755.     R.  N.  Clark,  City  Engr. 

♦Somervllle,  N.  J.— Contract  for  con- 
structing Mine  Brook  Rd.  and  britee  at 
Far  Hills  awarded  by  Bd.  Freeholders, 
Somerville,  to  John  L.  Le  Compte,  Lake- 
wood,  at  $10,876. 

♦Harrlsburg,  Pa.  —  Contract  awarded 
for  rebuilding  county  bridge  over  lines 
of  P  &  R.  Ry..  Nineteenth  Street,  to  be 
of  reinforced  concrete,  bow  string  arch,  to 
Ferro  Concrete  Co..  Harrisburg,  at  $17,- 
866.  Other  bids:  Whittaker  &  Diehe, 
Harrisburg,  $18,630;  H.  R  Rennard, 
Bloomsburg,  $18,722;  S.  W.  Shoemaker  & 
Son,  Harrisburg,  $19,117;  Stucker  Contr. 
Co.,  Harrisburg,  $19,430.  Henry  W. 
Gough,  Co.  Controller. 

♦Philadelphia,  Pa.— Contracts  for  con- 
structing two  steel  and  concrete  bridges 
awarded  by  Dept.  Pub.  Wks.  as  follows: 
Over  Philadelphia  and  Baltimore  Central 
R  R  at  Whitby  Avenue  to  F.  S.  Boas, 
201  North  Broad  Street,  at  $40,000;  over 
roadway  of  Philadelphia  Hospital  for  Con- 
tagious Diseases  on  line  Front  Street  to 
Philadelphia  Paving  Co.,  1345  Arch  Street, 
at  $12,000. 

♦Lake  Charles,  La.— Contract  for  con- 
structing steel  drawbridge  over  Bayou 
Chonpique  on  Locknort-Ged  Highway 
awarded  by  Police  Jury  to  Vincennes 
Bridge  Co.,  Vincennes,  Ind.,  at  $5,579. 

♦Flint,  Mich.— Contract  for  construct- 
ing viaduct  at  W.  Court  Street  awarded 
to  Illinois  Bridge  Co.,  Chicago.  111.,  at 
$12  977  Other  bids:  Wescott  Eng.  Co., 
Chicago,  111..  $12,650:  Wyncoop-McGorrn- 
lev  Co.,  Toledo.  Ohio,  $14,199;  Ben.1amin 
Douglas  Co.,  Detroit,  $22,350.  W.  R. 
Deury.  Asst.  City  Engr. 

♦Dixon,  III.  —  Contract  awarded  by 
County  to  W.  H.  Shons,  of  the  Freeport 
Bridge  Co.  of  F-reepoit,  for  reflooring 
Grand  Detour  Bridge  at  $7,759  (bids 
opened  Aug.  7).  L.  B.  Neighbour,  Supt. 
Co.   Highways. 

♦Paris,  III. — Contract  for  constructing 
Reservoir  Bridge  awarded  by  Co.  Comrs. 
to  Alan  Jay  Parrish  of  Paris  at  $7,600 
(bids  opened  Aug.  2).  K.  J.  Barr,  Supt. 
Co.  Highways. 

♦Moslnee,  Wis. — Contract  for  construct- 
ing steel  bridge  over  Wisconsin  River  at 
Moslnee  awarded  to  Wausau  Iron  Co., 
Wausau,  to  be  690  ft.  long. 

♦Wichita,  Kan. — Contract  for  construct- 
ing 102  tt.  concrete  bridge  over  Jester 
Creek  awarded  to  Canton  Bridge  Co.,  Can- 
ton. Ohio,  at  $4,423.  Edgar  Moore,  County 
Engr. 


♦Westport,  Conn.— Following  are  4  lowest  bids  opened  Aug.  10  by  C.  J.  Bennett, 

State  Highway  Comr.,  Hartford,  tor  constructing  12-span  reinforced  concrete  girder 
highway  bridge  over  Saugatuck  River— (a)  Barzaghi-Vought  Co..  299  Madison  Ave- 
nue. New  York;   (b)  McHarg-Barton  Co.,  171  Madison  Avenue,  New  York   (awarded 

contract  on  granite  ashlar  masonry);  (c)  Henry  E.  Fox,  81  E.  125th  Street,  New 
York;  (d)  A.  L.  Guldone  &  Co.,  162  E.  Twenty-third  Street,  New  York: 

(a)  '(b)  (c)  W 

3,000  cu.    yd.    excav.    below    elevation  .  ,  ,.  ,„ 

zero  $2.75  $1.20  $2.50  $3.50 

4,(50  cu.    yd.    excav.    above    elevation  _„  ,  „, 

zero  1.00  1.20  1.50  1.25 

Plies  delivered  on  work:  .,  .,, 

1,800  ft.  10  to  20  ft 0.12  0.12  0.14  0.11 

1,600  ft.  20  to  30  ft 0.12  0.17  0.14  0.115 

12,000  ft.  30  to  50  ft 0.12  0,17  0.17  0.14 

20,000  ft.  50  to  70  ft 0.17  0.17  0.20  0.20 

Piles  driven  in  place: 

1,800  ft.  10  to  20  ft 0.31  0.15  0.40  0.12 

1,800  ft.  20  to  30  ft 0.16  0.15  0.40  0.12 

12.000  ft.  30  to  50  ft 0.10  0.15  0.40  0.14 

20,000  ft.  50  to  70  ft 0.075  0.10  0.40  0.18 

100  tons  riprap  In  place 2.00  1.00  2.00  2.2.5 

590  cu.  yd.    1:3:5    concrete 8.00  16.00  7.00  10.00 

1,435  cu.  yd.    granite   ashlar  masonry.          15.75  24.00  20.50  30.00 

1,435  cu.  yd.   brownst.  ashlar  masonry         17.50  24.00  22.50  26.00 

1,435  cu.  yd.    granite  rubble  masonry.          10.26  21.00  12.00  19.50 

1.5  M  ft.  timber  tender  piling 70.00  55.00  60.00  55.00 

2,182  cu,    yd.    1:2:4    concrete 10.75  9.00  9.00  9.60 

233.300  1b.    steel    reinforcement 0.03  0.025  0.03  0.03 

832  ft.    parapet    wall 3,00  2.50  6.00  3,00 

10,675  sq.   ft.  concrete  walk 0,15  0.18  0.12  0.14 

1,626  fL    concrete   curb 1.00  0,80  0.40  0.50 

100  ft.    resetting    curb 0.50  0.15  0.30  0.25 

1,300  gal.  pitch  waterproof 0.50  0.25  0.30  J-aO 

735  cu.  yd.   fill  on  bridge 1.00  1.00  1.00  0.20 

Remove  old  bridge  (lump  sum) 1,000.00  800.00  1,000.00  ,  IS*"" 

Temporary  foot  bridge  (lump  sum) 3,000.00  2,500.00  4,000.00  4.500.00 

Total  granite  ashlar  masonry .$98,401,00  •$101,162.50  $112.203.!)0  $1,29.613.00 

Total  brownstone  ashlar  masonry.  .101.912.25  101.162.50  115.073,50  ll|'873,oo 

Total   granite  rubble 90,508.50  96,857.50  100,006.00  105,545.50 
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-^Lipscomb,  Tex. — Contract  for  con- 
structing two  pile  bridges  over  Wolfe 
Creelc,  one  at  Lipscomb  and  one  12  miles 
east,  430  and  450  ft.,  awarded  to  Austin 
Bros.,  Dallas,  at  JIO.SOO.  P.  O.  Boyd,  Co. 
Clk. 

■A-Antlers,  Ol<la.  —  Contract  for  con- 
structing Ave  county  bridges  awarded 
Illinois  Steel  Co.,  20S  S.  La  Salle  St.,  Chi- 
cago, at  $44,940.  Next  three  lowest  bid- 
ders: Canton  Bridge  Co.,  $45,115;  Uni- 
versal Bridge  Co.,  $46,115,  and  Missouri 
Valley  Bridge  Co.,  $48,450. 

■A-Sulphur,  Okla.  —  Contract  for  con- 
structing two  steel  bridges  (suspension 
type),  one  150  ft.  long,  west  of  Davis,  and 
the  other  120  ft.  long,  south  of  Davis, 
reported  awarded  Western  Bridge  Co., 
Ardmore  and  Sherman. 

-A^Washington. — Contract  awarded  by 
State  Highway  Comn.  (William  R.  Roy, 
Comr.,  Olympia)  for  constructing  steel 
riveted  truss  bridge  over  Sltohomish 
River  on  Olympic  Highway  to  Yelverton 
&  Wolf,  of  Olympia,  at  $11,253.  Other 
bids.  Beer's  Bldg.  Co.,  Portland,  Ore., 
$11,777;  R.  E.  Mieth.  Portland,  Ore., 
$11,778;  J.  R.  Wood,  Seattle,  $11,831. 

^Portland,  Ore. — Contract  awarded  by 
Park  Comn.  (Icaac  F.  Clark,  Secy.)  to 
Forgione  &  Romano,  Fidelity  Bldg.,  for 
constructing  Back  Bay  Boule.  bridge,  at 
$21,450.  Next  three  lowest  bids:  John 
Gulliver,  120  Exchange  Street,  Portland. 
Me.,  $25,840;  Bay  State  Dredging  Co.,  247 
Atlantic  Avenue,  Boston,  Mass.,  $27,65(5; 
Lorello  &  Proflnno,  12  Ponce  Street,  Port- 
land, Me.,  $27,847. 

-t^Santa  Clara,  Cal. — Contract  awarded 
by  County  Bd.  Superv.  for  constructing 
concrete  bridge  over  Guadalupe  Creek,  to 
R.  H.  Jamison  of  Agnew,  at  $3,439  (bids 
opened  Aug.   2). 


PAVING  AND  ROADS 


PROPOSED     WORK 

Lockport,  N.  Y. — Lowest  bid  opened  by 
County  Bd.  Supervs.  for  constructing 
Shawnee  Road,  1.91  miles,  submitted  bv 
Stainthorpe   Co.,    Lockport,    at   $20,830. 

Atlantic  City,  N.  J. — County  Bd.  Free- 
holders directed  specifications  be  prepared 
for  paving  Meadow  Boulevard  from  Pleas- 
antville  to  Chelsea. 

Long  Branch,  N.  J. — Bd.  Freeholders  at 
Freehold  voted  to  resurface  Atlantic  Ave- 
nue, Long  Branch. 

Harrlsburg,  Pa. — About  $50,000  has  been 
raised  by  Delaware  County  as  their  share 
of  cost  of  rebuilding  and  repairing  Baltl- 
moke  Pike  from  Philadelphia  to  Maryland 
State  line.  Work  to  be  done  by  State 
Highway  Department  at  Harrlsburg. 

Parkersburg,  W.  Va.  —  City  Council 
voted  to  pave  Levee  Drive,  Ann  Street, 
Murdoch  Avenue  with  brick.  Sixteenth, 
Thirteenth,  Covert  and  other  streets  with 
concrete. 

Piedmont,  W.  Va.— H.  R.  Stotler,  City 
Treas.,  writes  no  vote  yet  taken  on  Issu- 
ing $36,000  bonds  for  street  paving.  En- 
gineer, Wm.  Harvey  of  Frostburg,  Md. 

Salisbury,   N.  C. — See  "Water  Works." 

West  Palm  Beach,  Fla. — $750,000  road 
construction  bonds  will  be  sold  Sept.  7 
by  George  O.  Butler,  Co.  Clk. 

Birmingham,  Ala. — Board  of  Comrs.  de- 
cided to  pave  Clairmont  Avenue,  Forty- 
second  Street,  Tenth  Avenue,  Thirty- 
ninth.  Fortieth  and  Forty-first  Streets; 
cost  approximately  $50,000.  Address  Julian 
Kendrick,  City  Engr. 

Vernon,  Ala. — About  $150,000  is  to  be 
spent  by  Lamar  County  for  constructing 
road  through  county. 

Oberlln,  La. — Bonds  for  $150,000  for 
roads  and  bridges  in  Road  DIst.  No.  5, 
will  be  sold  Sept.  13  by  C.  Lindsey,  Clk. 
Police  Jury. 

Lake  Charles,  La. — Police  Jury  voted  to 
.spend  $30,000  for  surfacing  gravel  roads 
with  tarvia  concrete. 

Louisville,  Ky. — Louisville  Automobile 
Speedway  Co.  incorporated  to  construct 
2  mile  motor  speedway.     Capital  $150,000. 

Bexley,  Ohio. — Bonds  for  $124,000  will  be 
sold  Aug.  26  by  Chester  A.  Miller.  Village 
Clk..  for  improving  portions  of  Parkview, 
Columbia.  Drexel  and  Pleasant  Ridge 
Avenues  and  Town  Street. 

Carrollton,  Ohio. — About  $35,000  bonds 
sold  by  city  for  paving  Malvern  Street. 

Defiance,  Ohio. — Paving  bonds  amount- 
ing to  $89,500  sold  by  city. 

East  Liverpool,  Ohio. — Bonds  will  be 
sold  by  Trus.  of  St.  Clair  Township  (J,  N. 
Mahaffle,  Clk.),  care  of  First  National 
Bank,  East  Liverpool,  Sept.  1,  for  follow- 
ing road  Improvements:  $12,810,  East 
Liverpool-Warren  Public  Road;  $11,010, 
Lisbon-Smith's  Ferry  I'ublic  Koad,  and 
$16,120,  Youngstown  and  Ohio-Calcutta 
Road. 

Fremont,  Ohio — ^About  $60,000  Is  to  be 
spent  by  .Sandusky  County  for  Improving 
19  miles  Maumee  Pike  and  4>/4  miles  Fre- 
mont-Sandusky Road. 


Gates  Mills,  Ohio.— Bonds  for  $22,000 
will  be  sold  Sept.  11  by  Bd.  Trus.  May- 
field  Township  (F.  J.  Wilson,  Clk.)  for 
improving  Mayfield  and  So.  Center  Roads. 

Leetonia,  Ohio. — Reported  bonds  for 
$32,200  for  constructing  2.05  miles  of 
J.^eetonIa  Franklin  Square  Road  and  tor 
$11,000  for  constructing  0.73  mile  along 
Leetonia-Washingtonville  Road  are  to  be 
sold  Sept.  1  by  W.  W.  Long,  Clk.  Salem 
Township,  at  Leetonia. 

M uncle,  ind. — Contract  about  to  be  let 
by  Bd.  Pub.  Wks.  for  paving  Main,  Wash- 
ington, High  and  Walnut  Streets. 

Sullivan,  Ind. — Comrs.  of  Sullivan  and 
Greene  Counties  reported  having  plans 
prepared  for  building  road  between  two 
counties  to  include  one  or  two  bridges. 

Ontonagon.  Mich. — Citizens  voted  $10,- 
000  bonds  for  improving  highways  in 
Ontonagon. 

Herrin,  III. — Citizens  voted  $75,000  bonds 
for  constructing  hard  roads  in  Herrin 
Township. 

Jacksonville,  III. — Bd.  Local  Improv. 
passed  resolution  for  paving  E.  State 
Street  with  asphalt,  brick  or  concrete; 
estimated  cost  $20,236. 

Mattoon,  III — Bd.  Local  Improvements 
approved  plans  for  paving  S.  18th  St.,  esti- 
mated cost  $25,848. 

Ames,  lowja. — Council  voted  in  favor  of 
paving  fifteen  of  the  principal  streets  and 
avenues  of  the  city.  Bitulithic,  asphaltic 
concrete,  vitr.  brick  block,  or  creosoted 
wood  blocks  may  be  used. 

Anoka,  Minn. — See  "Sewerage  and  Sew- 
age Disposal." 

Northfield,  Minn. — Citizens  voted  in  fa- 
vor of  $19,000  bonds  for  improvements  in- 
rhiding  $13,500  for  paving  the  bridge 
square  and  four  blocks  of  the  main  busi- 
ness streets. 

Bozeman.  Mont. — City  Council  voted  to 
pave  S.  Third,  W.  Main  and  Eighth  Ave- 
nue, about  32.000  sq.  yd. 

Missoula,  Mont. — It  Is  proposed  to  pave 
K.  Front  Street,  5800  sq.  yd.,  cost  $25,000, 
and  Pine  Street,  4800  sq.  yd.,  cost  $18,000. 
Brick,  wood  block  macadam  or  bitulithic 
concrete  curb  and  gutter,  foundation  of 
concrete.     L.  E.  Harris,  City  Clk. 

Council  adopted  resolutions  to  improve 
.=!pecial  Improvement  Dist.  No.  37,  by 
grading,  cement  sidewalks,  curbs  and 
paving  30  ft.  wide  with  either  creosoted 
wood  block,  standard  bitulithic  or  asphal- 
tic concrete  on  4  in.  concrete  base;  cost 
estimated  bv  Citv  Engineer  at  between 
$''2,210  and  $26,912.  L.  E.  Harris,  City 
Clk. 

Maryvllle.  Mo. — C.  W.  Bennett,  City 
Clk.,  writes  contract  will  probably  be  let 
the  latter  p.art  of  August  for  pavim? 
Twelfth.  Thompson.  Ninth.  Market,  Third 
and  Twelfth  Streets  with  bituminous  con- 
crete on  concrete  foundation,  abotit  40.000 
sq.  yd,,  with  23,000  ft.  cement  curb  16  x  18 
in.     F.  L.  Flynt,  City  Engr. 

Inqleslde,  Tex. — Citizens  of  Ingleside 
Road  DIst.  No.  X  voted  $75,000  bonds  for 
road  Improvements. 

Port  Lavaca.  Tex. — Citizens  .Tulv  ?7 
voted  $17,000  bonds  for  constructing  roads 
and  bridges.  Bonds  to  be  sold  Sept.  1. 
H.  C.  Innis,  Mayor. 

LIvlnpston,  Tex. — Citizens  voted  $17,- 
000  bonds  for  street  Improvements. 

Taylor,  Tex. — About  $300,000  will  he 
spent  by  city  for  paving.  W.  E.  Dozier 
of  Temple  will  be  engineer  in  charge  of 
construction. 

Temole.  Tex. — City  Council  considering 
spending  about  $200,000  on  street  improve- 
ments. 

Seattle,  Wash- — City  Council  reported 
in  favor  of  paving  with  asphalt  portions 
of  Bailey.  Vale  Streets  and  Twelfth  Ave- 
nue .^.  and  with  some  s\iitable  material 
Twelfth  Avenue  N.  E.,  Forty-second  and 
Forty-third   Streets. 

Council  adonted  resolution  for  grading 
and  paving  Donald  Street,  from  Califor- 
nlt  Avenue  to  Forty-fourth  Avenue  S    W. 

Contract  soon  to  be  let  by  Bd.  Pub. 
Wks.  for  paving  Twentieth  Avenue  N.  V. 

Street  and  Sewer  Com.  of  City  Council 
recommended  adoption  of  resolution  pro- 
viding for  paving  East  and  West  Green 
Lake  Ways  at  an  estimated  cost  of  about 
$110,000. 

Walla  Walla,  Wash. -City  Council 
voted  to  pave  and  construct  concrete 
sidewalks    on   Fourth    Street;    cost   about 

$16,000. 

Pendleton.  Ore.  —  Reported  contract 
soon  to  be  let  bv  City  Council  for  paving 
with  gravel  bitulithic  portion  of  S.  'Main 
Street  i  "V 

Salem,  Ore. — About  $10,000  is  to  be 
spent  bv  the  citv  for  paving  fair  ground 
road  with  asphaltic  concrete.    • 

Eureka.  Cal. — About  $300,000  Is  to  be 
5nent  for  constructing  State  aid  highway 
Ihrough   Humboldt  County. 

Sacramento,  Cal. — State  Engineering 
Dept.  lins  been  directed  to  improve  high- 
ways between  Humboldt  and  Los  Anp-eles. 
About   $176,400  available  for  the  work. 

Soda  Springs,  Idaho — Reported  Coun- 
cil has  passed  ordinance  providing  for 
constructing  cement  concrete  sidewalks 
on  streets  in  Improvement  Dist.  No.  2; 
cost  $50,000.     Paul  Tipton,  City  Clk. 


BIDS     DESIRED. 

Boston,  Mass. — Until  Aug.  23  by  Edward 

F.  Murphy,  Comr.  Pub.  Wks.,  for  furnish- 
ing and  laying  asphalt  or  bitulithic  pave- 
ment on  Prince  Street,  from  Pond  Street 
to  Arborway,  West  Roxbury. 

Massachusetts. — Until  Aug.  24  by  State 
Highway  Comn.  (W.  D.  Solner,  (5hmn.), 
15  Ashburton  Place.  Boston,  for  surfacing 
about  19,000  ft.  of  state  highway  in  towns 
of  Northboro  and  Shrewsbury. 

New  Brighton,  S.  I.,  N.  Y. — Until  Aug. 
24  by  C.  D.  Van  Name,  Boro  Pres.,  for 
regulating  and  repaying  Richmond  Ter- 
race, requiring  about  6450  sq.  yd.  granite 
block  pavement,  etc.;  also  regulating  and 
repaying  Clove  Road,  requiring  about  6800 
sq.  yd.  bituminous  concrete  and  1,800  sq. 
yd.    napped   granite   block   pavement,   etc. 

Elizabeth,  N.  J.— UntU  Aug.  26  by 
Thomas  E.  Collins,  City  Engr.,  for  re- 
surfacing Telford  Street  with  26,000  sq.  yd. 
asphalt  concrete  and  also  8,600  sq.  yd. 
granite  block  pavement  on  a  6-In.  con- 
crete foundation. 

Hackensack,  N.  J.— Until  Sept.  7  by 
County  Road  Com.  (A.  V.  Morrison, 
Chmn.)  for  grading,  guttering,  concreting 
and  paving  I*alisade  Avenue,  Englewood 
Cliffs,  from  Engle  Street  to  entrance  of 
Palisade  Park,  with  hillside  brick  and 
asphalt  concrete. 

Bloomsburg,  Pa. — Until  Aug.  31  by  W. 
H.  Eyer,  City  Engr.,  for  paving  with 
vitr.  brick  and  concrete  foundatioQ,  Mar- 
ket Street,  about  11.600  sq.  yd.,  adver- 
tised In  Engineering  Record. 

Greensburg,  Pa. — Until  Aug.  30  by  John 
S.  Sell,  Co.  Controller,  for  constructing 
sections  of  highway  in  Mount  Pleasant 
Township,  Trauger-Hurst  Schoolhouse 
Road,  Sec.  No.  1,  about  1%  miles,  re- 
quiring 150  sq.  yd.  macadam,  14,080  sq.  yd. 
brick  pavement,  etc.;  Kecksburg-Donegal 
Road.  Sect.  No.  1,  about  1%  miles,  requir- 
ing 70  sq.  yd.  macadam,  14,080  sq.  yd, 
brick  pavement,  etc. 

Ingram.  Pa.— Until  Aug.  23  by  D.  H. 
Hainer,  Boro.  Clk.,  54  McKee  Street,  for 
subgrading,  curbing  and  paving  Maple 
Avenue,  Sterling  Street,  Columbia  Way 
and  Melrose  Avenue. 

Wheeling,  W.  Va.— Until  Aug.  27  by  Bd. 
Co.  Comrs.  for  macadamizing  roads  in 
Triadelphia.  Richland.  Liberty  and  Ritchie 
Districts,  In  all  about  3375  cu.  yd. 
3eorge  W.   Steenrod,   County  Road  Engr. 

Wheeling,  W.  Va. — Reported  desired  un- 
til Aug.  25.  George  W.  Oldham,  Co.  Clk., 
for  resurfacing  with  bituminous  concrete 
National  Rd..  also  resurfacing  with  bi- 
tuminous concrete  or  penetration  method, 

G.  T.  &  P.  Rd. 

Louisiana. — Until  Sept.  7  by  Highway 
Dept.  Bd.  State  Engrs  (Frank  M.  Kerr. 
Ch.  Engr.)  Rm.  104.  New  Orleans  Court 
Building.  New  Orleans,  for  surfacing 
with  gravel  about  5  miles  improved  high- 
way In  Caldwell  Parish. 

Until  Sept.  8,  same  place  as  above,  for 
constructing  an  improved  earth  highway 
in  Red  River  Parish,  about  8.1  miles. 

Tazewell,  Tenn. — Reported  desired  until 
Sept.  2  by  Cluntv  Road  Comrs.  for 
macadamizing  the  Cumberland-Gap  Taze- 
well Road,  12  miles,  and  the  Powells  Val- 
ley Road,  18  miles;  also  grading  several 
roads. 

Louisville,  Ky.— Until  Aug.  26  bv  Bd. 
Pub.  Wks.  (R.  G.  McGrath.  Secv.1  for 
naving  with  vitr.  brick  Twentv-thi-d  and 
Dunuy  Streets.    Approximate  cost.  $'>1  onn. 

Until  Aug.  25  by  Bd.  Pub.  Wks.  (Roger 
G  McGrath.  Secy.)  to  reconstruct  with 
vitr.  block  gutters,  granite  block  stringers 
and  asphalt  pavement  Walnut  Street, 
from   Fo^I^teenth   to  Sixteenth    Streets. 

Chlllicothe.  Ohio.  —  Reported  desired 
"ntil  Aug.  23  bv  County  Comrs.  for  re- 
flooring  with  kreodone  block  Kilgore 
"Hdge  over  Scioto  River,  Scioto  Town- 
ship. 

Cleveland.  Ohio. — Until  Aug.  2.";  by  A. 
R.  Callow.  Comr.  Purchases  and  Supplies, 
for  grading,  draining,  curbing,  paving 
with  dressed  block  Medina  stone  and  Im- 
proving Lorain  Ave.  from  West  Seventy- 
third    to  West   Ninety-eighth    Street. 

Gallon,  Ohio. — Until  Aug.  26  by  A.  F. 
Unckrichm.  Dir.  Pub.  Service,  for  improv- 
ing Church  Street  by  paving  with  brick, 
asphalt,  asphalt  block,  wood  block  or 
treated  macadam,  about  18.000  sq.  yd.. 
advertised    in    Engineering   Record. 

Newark.  Ohio. — Until  Sept.  8  by  County 
Comrs.  for  furnishing  material  and  sur- 
face treating  with  Tarvia  R  and  screen- 
ings, about  10%  miles.  Granville,  and 
Croton  Pike,  known  as  Sections  2  and  3. 
J.  L.  Hursey,  Co.  Aud. 

Rawson,  Ohio. — Until  Aug.  20  by  Charles 
H.  Fetzer,  Village  Clk..  for  furnishing 
material  and  improving  Main  Street,  from 
south  side  of  Lot  No.  1  to  north  line  of 
right-of-way  of  L.  E.  &  W.  Ry.,  with 
vitr.  brick,  together  with  curb,  gutters, 
crosswalks,  drainage,  etc. 

Salem,  Ohio — I^ater  official  reports  state 
bids  desired  until  Sept.  2  by  Director 
Public  S^rvice  for  paving  with  brick 
Goshen  Avenue  and  "Tenth  Street,  about 
.'■i297  sq.  yd.,  4570  ft.  5x22-in.  stone  curb, 
etc. 

Wooster,  Ohio.— Until  Sept.  10  bv  Bd. 
Pub.  Service  (Peter  C.  Given,  Clk.)  for 
grading,  curbing,  draining  and  paving 
with  vitr.  brick  North  Buckeye  Street, 
between  East  Bowman  and  Pearl  Street. 


Xenia,  Ohio.- Until  Aug.  31  by  C.  W. 
Whitmer,  Dlr.  Pub.  Service,  for  9900  sq- 
yd.  street  paving  on  Third  Street,  brick, 
wood  block,  sheet  asphalt  or  aspnaltlc 
concrete,  6(100  Un.  ft.  curb  ana  gutter, 
3500  cu.  yd.  excav.,  1600  cu.  yd.  concrete, 
1000  lin.  ft.  16-ln.  storm  sewer  and  6000 
lin.  ft.  4-ln.  drain,  etc.  J.  P.  Shumaker, 
City  Engr. 

Indiana. — By  County  Commissioners  (or 
constructing  roads  as  follows: 

Until  Sept.  7: 

Sullivan,  12,591  ft.  gravel  road  In  Hau- 
ilton  Township.     W.  S.  Blcknell,  Co.  Aud. 

Until  Sept.  8: 

Shelbyville,  a  gravel  road  in  Shelbyvllle 
Township,  11,800  ft.  long,  and  two  In  Lib- 
erty Township.    F.  W.  Fagel,  Co.  Aud. 

Until  Sept.  11: 

Washingtoo,  a  10-ton  road  roller  and  a 
double  cylinder  steam  engine  not  less 
than  18-hp  and  a  tank  wagon  with  sprink- 
ler attached.     L.  S.  Core,  Co.  Aud. 

Jackson,  Mich. —  Until  Sept.  2  for 
grading  approximately  three  miles  park 
drives  in  the  Ella  W.  Sharp  Park,  ad- 
Joining  city  of  Jackson,  having  for  the 
most  part  30-ft.  base  in  both  cut  and 
fill.  Approximate  quantity  of  excavation 
and  borrow  will  aggregate  23,000  yd.  The 
limit  for  free  haul  is  500  ft.  Material  is 
all  in  soil,  which  Is  generally  sandy  loam. 
Fargo  Eng.  Co.,  Engrs,  Jackson. 

Chicago,  Ml.— Until  Aug.  25  by  Bd.  Local 
Improv.  (Edward  J.  Glackin,  Secy.)  for 
improving  portions  of  Winnemac  Avenue, 
S.  Whipple,  Bingham,  Wilcox  and  a  num- 
ber of  other  streets,  by  grading,  curbing 
and  paving  with  asphalt  and  granite 
asphaltic  concrete. 

Elgin,  III.— Until  Aug.  26  by  William  F. 
Sylla.  City  Clk.,  for  constructing  18,763 
lin.  ft.  Portland  cement  combined  curb 
and  gutter. 

Illinois.— Until  Aug.  25  by  State  High- 
way Comn.,  Springfield,  for  brick  pavt., 
as  follows: 

Eager  County,  Sect.  D.,  Paris  nearest 
P.  O.,  5300  ft.,  cost  $11,518;  Sect.  E.,  5300 
ft.;   cost  $11,282. 

St.  Charles,  III.— Until  about  Sept.  1  by 
Bd.  of  Local  Improv.  for  paving  East 
and  West  Main  Streets.  East  First  Stre^ 
and  other  connecting  streets  and  places, 
including  31.250  sq.  yd.  vitr.  brick  pave- 
ment, 5  and  6-in.  cement  concrete  founda- 
tion, 2-in.  sand  cushion.  Joints  filled  with 
asphalt  filler,  surface  dressed  with  sand 
and  subgrade  complete:  10,850  Un.  ft. 
cement  concrete  curb  on  layer  of  bank 
gravel;  400  lin.  ft.  10-in.  sewer  pipe  laid; 
16  inlets  with  c.  1.  covers,  set;  91  com- 
bined false  curbs  and  gutter  crossings, 
with  c.  i.  plates  complete  in  place  and 
36  oak  headers.  For  further  Information 
address  John  W.  Wilson,  Engr.,  51  West 
Main  Street.  St.  Charles. 

Boscobel,  Wis. — Reported  desired  until 
Sept.  2  by  W.  E.  Howe,  Mayor,  for  6500 
sq.  yd.  concrete  paving,  etc. 

Aitkin,  Minn. — Reported  desired  until 
Aug.  30  by  H.  C.  Beecher,  Co.  Aud.,  for 
constructing  Divisions  A,  B.  C  and  D  of 
State  Rural  Highway  No.  10.  or  any  one 
of  the  divisions.     Probable  cost.  $45,629. 

St.  Paul,  Minn. — Reported  desired  until 
Aug.  23  by  H.  Hohenstein,  Purchasing 
Agent,  for  grading  and  paving  various 
streets. 

Missoula,  Mont. — Until  Aug.  25  by  L.  E. 
Harris,  City  Clk.,  for  vitr.  brick,  standard 
bitulithic  or  asphaltic  concrete,  all  on 
5-in.  concrete  base,  in  Special  Improve- 
ment Dist.  36,  Pine  Street,  about  4850  sq. 
yd.     E.  S.  Hathaway,  City  Engr. 

Kansas  City,  Mo.— Until  Aug.  24  by  Bd. 
Pub.  Wks.  (Edw.  F.  Webster,  Acting 
Secy.),  for  paving  with  asphalt  concrete, 
Campbell  Street,  sheet  asphalt  Campbell 
Street,  with  vitrical  fibre  vit.  brick  block 
on  an  alley. 

St.  Louis,  Mo.— Until  Aug.  27  by  Bd. 
Pub.  Service  for  improving  Marcus  Ave- 
nue, from  Kings  Highway  to  Margretta 
Avenue,  and  Florissant  Avenue,  from 
Carrie  Avenue  to  Bernays  Avenue. 

Tacoma,  Wash. — Until  Aug.  28  by  Bd. 
Co.  Comrs.  (Thomas  N,  Norris.  Clk.)  for 
improving  Pacific  Highway,  a  distance  of 
5.674  miles,  by  grading  and  paving  with 
bitucrete,  warrenite,  asphaltic  concrete, 
bitulithic  asphalt,  highway  brick,  high- 
way block  No.  2,  paving  brick  No.  2,  pav- 
ing block,  two  course  concrete,  one  course 
concrete  or  wood  block. 

Washington, — Until  Sept.  8  by  William 
R.  Roy.  State  Highway  Comr..  Olympia, 
for  surfacing  about  3  miles  of  the  National 
Park  Highway  between  Ashlock  and 
Frances,    Pacific   Co. 

Salt  Lake  City,  Utah. — Reported  desired 
until  Aug.  24  b.v  City  Comrs.  for  con- 
structing bitulithic  pavement  on  Ninth  S., 
Fifteenth  E..  Fairview  and  Michigan 
Avenues,  paving  extension  No.  121. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

Massachusetts — Following  are  lowest 
bids  opened  Aug.  10  by  Massachusetts 
Highway  Comn.: 

Northampton,  macadam  road  construc- 
tion: Philpot  Contr.  Co..  Melrose.  $18,571; 
R.  F.  Hudson,  Melrose,  $20,017;  Lane 
Constr.  Cor.,  Meriden,  Conn.,  $21,462. 

♦Syracuse,  N.  Y. — Contract  for  paving 
Maryland  and  Walnut  Avenues  with  modi- 
fied Topeka  awarded  by  Bd.  Contract  and 
Supply  to  Schenectady  Contr.  Co., 
Schenectady,  at  $27,897. 
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teak. 


N.  J.— Cooumct  (or  rtaurtac- 

t  with  concrete  awmrdod 

TaWB  OooBCi]  to  CfcTiM  E.  Bunl.  Bad 


N.  J.- 


to»«M  bid*  opened 


SiTc 


Aas.  U  (or  repaviBS  Brile«-lUe  Avenue 
«<u  craaite  on  <-la.  concrete— <a)  price 
PMT  Ml.  yd..  (b>  total*:  Newark  Pavlns 
Oo^  (a>  ta,  (b)  tl&.14(:  OlenOeld  Constr. 
Cdl.  (a)  n.n.  (b>  tIi.lM.  Jackaon  Contr. 
Cd^.  (a)  n.tT.  <b>  tl&.;U:  Van  Keuren  A 
aam.  (A)  ts.«f.  (b)  $1S.TS0. 

'ftftaaalmdi,  N.  J. — Oootract  awarded  tor 
STMlBC  aad  maradamlring  Cortlandt 
BUaet  to  Bobart  Dortety.  IM  Rldse  Street. 
Newark.  P.  l^  Braunworth.  Bora.  Knsr.. 
M  Bpriac  Street.  Montdalr. 

Itrullfl— .  Pa^— Oootract  awarded  to 
Frank  Meuarnr.  Elaaton.  for  pavinc 
Third  Street  with  amleaile.  XH  In.  deep, 
«a  a  i-ia.  ooocrete  baae.  at  tl.Sl  per  aq. 
yd.  >ii«ln*enL  Baaoom  *  Slecar.  AUen- 
t0WB  Baak  BUc..  AUentowB. 

PHHatfalpMa.  Pa^— LoweM  bid  opened 
(or  wtdeataK  and  Improvtnx  Delaware 
Avaaoe  ttvm  Qneen  to  Vandalia  street 
■■barilted  by  McNIchoI  Pavlns  Ca.  ITZI 
OMrry  Street,  at  nU.SM. 

ila.    Pm. — FoUowInc   are   aTer- 

Ida    for    street     Improvemrntii 

Aoc  to  by  Dept.  Pub.  Wks.  (Wll- 

~      Chief     Bureau    of     Hlch- 


cu.  yd.  I>ow  bidders: 
i^T  *  Son.  Utl  Colwyn 
8U«et:  R.  B.  Wannar,  Wayne  *  Wyoming 
Avaane:  J.  J.  Sloan  A  Co..  TSX&  Rldxe 
ATenae:  J.  D.  Downey.  1S04  K.  Monlcom- 
«ry  8t.^  S.  H.  Dean.  Fox  Chase:  Claude 
Haverstrlck.  r7U  N.  Twenty-flfth  Street: 
prisa  ot  SO.l  cts.  per  cu.  yd.; 
■t  or  tow  bids  »40.74I. 
pavsmant.  Includlnc  (-In.  con- 
crete base.  Low  bidders:  Berber  Asphalt 
Pavlnc  Co.,  Land  Title  Bulldins:  E^astem 
Pavlns  Co.,  Pcnn  Square  Bulldinx:  Union 
Pavlns  Co..  Thirtieth  and  Locust  StreeU: 
avaraso   price.    $1,401    per   sq.    yd.;    total 

Vltr.  Mock  part..  Including  (-In.  oon- 
eret*  base.  Low  bidders:  Field.  Barker  A 
Cndcrwood.  (M  Commercial  Buildinc; 
Cnnnlngham  Pavlnit  A  Constr.  Co..  134S 
Arch  Street;  average  price  of  11.824  per 
aq.  yd.;  total  $7.0(0. 

Oranlte  block  pavt..  Including  (-In.  con- 
crete base.  Low  bidder:  Mack  Pavlns  A 
Oooatr.  Co..  1110  Fidelity  Buildlns;  aver- 
prlce    of    $S.Z>    per    sq.    yd.;    total 


^'^ndiiw.  UMM  cu. 


^M*. 


Asphalt  on  (-In.  concrete  base.  Low 
bidders:  I'nlon  Pavlns  Co.,  Thirtieth  and 
Locust  Streets:  Bartwr  Asphalt  Paving 
Co..  Land  Title  Building;  average  price 
of  $l.l(«  per  sq.  yd.;  tot«l  tl2,((5. 

Vltr.  block  pavt..  Including  (-In.  con- 
crela  base.  Low  bidders:  ElsUte  of  David 
McMahoa,  Main  Street  and  Chelton  Ave- 
■ac;  Cnnnlnsham  Paving  A  Constr.  Co., 
IMt  Arch  Street:  average  price.  $2,052 
per  aq.  yd. :  total  $21,722. 
Granite  block  pavt..  Including  (-in.  con- 
crete baae.  Low  bidders:  E.  H.  Vare, 
Uacota  Buildlns:  J.  Jos.  McHugh.  1130  S. 
Pana  Square:  avarag*  price,  $3.0(7  per  sq. 
yd.:  total  $l$,MT. 

Bituminous  pavt.,  Including  5-in.  con- 
crete baae.  Low  bidder:  L'nlon  Pavlns 
Co..  Thirtieth  and  Locust  StreeU;  aver- 
age price,  $1.12  per  sq.  yd.:  toul  $U,M2. 

nTalerbound  macadam,  2-in.  on  a  5-tn. 
broken  stone  baae;  averase  price,  M.>  cts. 
per  aq.  yd.,  and  waterbound  macadam, 
4-la.  on  an  t-ln.  telford  base;  averase 
Qlee.  $1.M  per  so,  yd.  Low  bidders:  jTf. 
Aanier  A  Co.,  Cnnmerctal  Tnut  Build- 
las:  Dwyar  A  Co..  It24  Chestnut  Street; 
P.  J.  Snyder  A  Ca.  Mn  Bailey  Buildlns: 
W.  J.  Hendren  A  Co.,  (72(  Rldse  Ave.; 
total  cost  ta,S»t. 

Waterbound  macadam  on  old  base.  Low 
Mddefs:  P.  J.  Snyder  A  Co.,  M2  Bailey 
Bvlldlns:  Eautc  David  MeMahon.  Oer- 
laantowa  A  Chelton  Avenues:  average 
prlea.  US  eta.  per  aq,  yd.;  toUl  $7,224. 

_*Vorl«.  PsK— Contract  for  paving  North 
Wewbetiv.  Wast  Poplar  and  West  Phlla- 
daipbia  StreeU  with  asphalt  awarded  by 
City  Council  to  Oeaerai  Supply  A  Constr. 
Oa.  York,  at  tLW  per  sq.  yd.,  total  $21,- 

xn. 


.♦•attlioft  _  _  M  d^— Contract  for  con- 
■trnettag  n.MO  sq.  yd.  concrete  roads 
afooad  SItraUOB  ^ant  at  Lake  Monte- 
baOo  awaited  br  Bd.  Awards  to  Consoli- 
datad  fjtflaisring  Co.,  12(  Hughes  Street, 
at  9t4JM. 

'ACoatraet  reported  awarded  by  Bd.  of 

Awarda  Aos-   i   to  P.   Flanigan   A   Bona, 

'  Laztngtoa  and   Calvert   Streets,   for  pav- 

lag   Hlncr,    East    and    Ooid    Streets   with 

at  $$4,447. 


01  Contract  for  con- 
structing saetion  of  the  Du  Pont  Boule- 
vard, from  SbalbyHSs  to  Frankford,  4 
■diea.  aarardad  Aug.  14  to  Mr-Nerney 
Constr.  Col.  Caaton.  Pa.,  at  $4(.117. 

WasMaotOfi.  O.  C— Lowest  bid  opened 
Aug.  10  by  Secy.  Bd.  Comrs.,  D.  C.,  ttoom 
Mr,  District  Bldg..  for  laying  cement 
aldcwalka  In  Diet,  of  Columbia,  submitted 
bv  Warren  A  Breniser  Co..  141  6  Street, 
N.  W..  at  K  CU.  for  claaa  A  and  $Llt  for 
eiasa  B. 

'AHuntlngten,  W.  Vs. — Contract  award- 
ed Aug,  3  for  construcUnK  county  roads 
a*  followa:  To  George  Hlnkle,  Hunting- 
ton, for  t  mllea.  and  Brubaker  Constr,  Co.. 
Huntlngtoo.  for  t  miles.  R.  8.  Douthat, 
Co.  Clk.  ., 


AChattanoosa,  Tenn.— Contracts  award- 
ed by  city  to  Southern  TavlnK  Constr.  CO., 
Chattanooga,  for  paving  wilh  creosoted 
wood  Uarket  Street.  Ninth  Street  to  W.  & 
A.  R.  R^Dlat.  WL  8900  sq.  yd.;  Market 
Street.  ^.  A  A.  R.  R.  to  Main  Street, 
Dlst.  18!.  8340  sq.  yds.;  Ea»«N'n"j .*»"■«•:*! 
Market  Street  to  A  Street.  Dlst.  180.  20J0 
sq  yd.,  at  $2.63  and  $2.68  per  sq.  yd.; 
totals,  $;«.S13.  $25,698  and  $6,822  respec- 
tively. 

AWaverly,  Tenn.— Contract  awarded  for 
constructing  Humphreys  County  Highway 
to  Oliver  iflU  Constr.  Co..  Maryville  and 
Knoxvllle.  at  about  $200,000.  Q.  B. 
Howard  A  Co.,  Engrs.,  Nashville. 

AOIasgow,  Ky. — Contract  for  construct- 
ing 4  miles  rock  road  from  corporate  UmiU 
to  Tompkinsvllle  toward  Glasgow  award- 
ed bv  Monroe  County  Fiscal  Court  to  J. 
H.  Newman,  Tompkinsvllle.  and  C.  S. 
Davis,  Naahvllle,  Tenn.,  at  $13,386. 

'^Winchester,  Ky.— Contract  for  about 
12,000  sq.  yd.  sheet  asphalt  paving  award- 
ed by  City  Council  to  Bickel  Asphalt  Pav- 
ing Co.,  Louisville,  at  $2. 34  per  sq.  yd. 

^Hudson,  Ohio.— Walters  A  Downs, 
Akron,  secured  contract  for  paving  at 
about  $3&,000. 

Ohio.— Following  are  lowest  bids  opened 
Aug.  6  by  Clinton  Cowen,  State  Highway 
Comr.,  Columbus,  for  state  highway  work: 

Champaign  County,  Section  N  of  Ur- 
bana-Sldney  Road.  Concord  Township, 
constructing  bridges  and  culverts,  grad- 
ing roadway  and  paving  with  waterbound 
macadam;  length  5280  ft.;  estimated  cost 
$8,401   (no  bids  received). 

Clermont  County,  Section  J  of  Clncln- 
natl-Chlllicothe  Road,  Goshen  Township, 
paving  with  watertiound  macadam;  length 
16,178  ft.:  Van  Camp  Bros.,  Norwood, 
$15.97(. 

Clermont  County,  Section  D  of  Clncln- 
natl-BatavIa  Road,  Union  ana  Batavia 
Townships,  paving  with  waterbound  ma- 
cadam; length  16,071  ft.:  S.  M.  Tanner, 
Cincinnati,  $18,800. 

Fairneld  County,  Section  C  of  Colum- 
bus-Lancaster Road,  Violet  and  Bloom 
Townships,  bridges  and  culverts:  C.  L. 
Hempy,  Pickerlngton,  $3,495. 

Hocking  County,  Section  I  of  Logan- 
Athens  Road,  Green  Township,  paving 
with  brick;  length  7700  ft.:  E.  C.  Lewis  & 
Co,  Ro%:kford,  $22,938. 

Licking  County,  Section  O  of  Columbus- 
Mlllersburg  Road,  paving  with  water- 
bound  macadam;  length  14,400  ft.:  Lamb 
A  Neel,  Thorn%'llle,  $24,800. 

Licking  County,  Section  L  of  National 
Road.  Lowest  bidder:  Lamb  &  Neel. 
Thornville — Contract  1,  Main  Market  4, 
L'nion  Township,  paving  with  concrete, 
length  4583  ft..  $10,233,  and  Contract  2, 
Union  Township,  bridges  and  culverts, 
length  4698  ft.,  $730. 

Lorain  County,  Section  D  of  Mllan- 
Elyria  Road,  Amherst.  Russia  and  Henri- 
etta Townships,  paving  with  waterbound 
macadam,  length  23,272  ft.:  Knopper,  Burr 
A  Jackie.  Tiffin,  $28,500. 

Muskingum  County,  Section  O  of  Na- 
tional Road,  Union  Township,  paving 
with  concrete  (reinforced),  length  309.7 
ft.:  Parish  A  Bales,  Dayton,  $960;  Section 
P,  with  concrete  (reinforced),  length  254.3 
ft.,  $813. 

Shelby  County,  Section  C  of  Sldney- 
Wapakoneu  Road,  Clinton  and  Franklin 
Townships,  paving  with  waterbound  ma- 
cadam, length  14,620  ft.;  John  F.  Hlps- 
klnd,  Richmond,  Ind.,  $26,900. 

Trumbull  County,  Section  P  of  Toungs- 
town-Sharon  Road.  Hubbard  Township, 
paving  with  bituminous  macadam,  lengtlr 
19.200  ft.:   Evans  A  Walters,  $37,974. 

Licking  County,  Section  E  of  Columbus- 
Newark  Rosid,  Newark  Townsnip,  paving 
with  bituminous  macadam,  length  SI87.8 
ft.;  Vogelmeier  Bros.,  Newark,  $6,767. 

Lawrence  County,  Section  A  or  Ironton- 
Mlller  Road,  Upper  Township,  lining  tun- 
nel for  approximately  100  ft.:  M.  E.  Mur- 
phy Co.,  (Columbus,  $2,338. 

I^BoonvlMc,  Ind, — Contract  for  con- 
structing concrete  road  from  south  cor- 
poration line  of  Boonvllle  to  Maple  Grove 
Cemetery  awarded  by  County  Corars.  to 
Reutzel.  Euler  A  Merrltt  Constr,  Co., 
Evansvllle,  at  $10,440. 

Brownstown,  Ind, — Following  are  four 
lowest  bids  opened  Aug.  9  by  Town 
Council  for  paving  with  concrete  Main, 
Spring,  Grant  and  Broadway  StreeU: 
George  F.  Miller,  Lebanon,  $19,871;  H.  E. 
Kattman,  Brownstown,  $19,921;  F.  H 
Kent  <:onstr.  Co..  Shelbyvllle,  $21,658,  and 
W.  P.  Masters,  Seymour,  $24,058. 

'AOoshen.  ind, — Contrsct  for  construct- 
ing Concord  Township  section  of  EHkhart- 
Goshen  Road  awarded  by  County  Comrs. 
to  Amandus  M.  Smith,  Elkhart,  at  $57,775 
for  concrete. 

A'Indlsns — Contracts  for  constructing 
roads  awarded  by  County  Ck>mrs.  as  fol- 
lows: 

Albion,  township  line  road  south  of  Al- 
bion to  O.  J.  Simons.  Marlon,  at  $17,787. 

Huntington,  stone  road  In  Jackson  town- 
ship to  8.  H.  Palmer,  Huntington,  at  $10,- 
287. 

'AIndlanapolis,  Ind. — Contracts  awarded 
by  County  Comrs.  for  constructing  5  con- 
crete roads  as  follows:  To  William  Coin, 
Frankfort,  for  Ayers  Road,  27-ft.  pavt., 
1000  ft.  long.  $4,146.  and  Uhl  Road,  14-ft. 
part.,  2.52  miles,  $20,100:  to  Fisher  A  Car- 
los, Indianapolis,  for  Mankedlck  Road,  22- 
ft.  pavt.,  1700  ft.  long,  $7,707,  and  to  J.  I. 
Poulson,  Greenfield,  for  Sloan  Road,  24-ft. 
pavt.,  1.21  mllea  long.  $22,000.  W.  W. 
Southard.  Deputy  Co.  Engr. 


'A'Peru,  Ind. — Contract  awarded  Aug.  9 
by  Co.  Comrs.  to  J.  Frank  Hunt,  Amboy,- 
for  constructing  gravel  roads  in  Peru  and 
Jackson  Townships.  F.  K.  McElheny,  Co. 
Aud. 

-ASouth  Bend,  I  nd.— Contract  for  paving 
Franklin  Street  with  brick  awarded  by  Bd. 
Wks.  to  C.  H.  De  Frees,  South  Bend,  at 
$13,518. 

-^Pontlac,  Mich, — Contract  for  con- 
structing 7150  ft.  concrete  road  awarded 
by  County  Road  Comrs.  to  K.  D.  Baker 
Constr.  Co.,  Detroit,  at  $16,355. 

Aurora,  111. — Following  bids  opened  Aug. 
2  by  Bd.  Local  Improvements  for  10,000 
sq.  yd.  brick  pavement  and  4800  lin.  ft. 
curb:  J  E.  Salflsberg  &  Co.,  Aurora,  $22,- 
439;  H.  H.  Embody,  Aurora,  $23,019,  and 
McCarthy  Improvement  Co.,  Davenport, 
Iowa,  $25,864. 

-i^Georgetown,  III. — Contract  for  con- 
structing county  hard  surface  roads  in 
Georgetown  and  Westvllle  awarded  by 
Comrs.  Highways  In  Georgetown  Town- 
ship to  Joseph  Sturdyvln  &  Co.,  Rantoul, 
at  about  $65,000. 

-AGIen  Ellyn,  III.— Contract  for  paving 
streets  with  granite  In  Glen  Ellyn  awarded 
to  Illinois  Hydraulic  Stone  &  Constr.  Co., 
Elgin,  at  $74,000. 

'^Illinois — Contracts  awarded  Aug.  11  by 
State  Highway  Commissioner,  Springfield, 
as  follows: 

Kane  County,  Section  D,  to  Thomas  H. 
Cutler  &  Co..  Gary,  Ind.,  at  $8,949. 

Kane  County,  Section  E,  to  R.  A.  Me- 
daris  Constr.  Co.,  Springfield,  at  $3,547. 

Vermilion  County,  Section  C.  to  Central 
States  Bridge  Co.,  Indianapolis,  Ind.,  at 
$11,498. 

Vermilion  County,  Section  D,  to  Mc- 
Calman  Constr.  Co.,  Decatur,  at  $34,900. 

*IMount  Carmel,  III. — Contract  awarded 
Aug.  12  for  constructing  20  miles  gravel 
roads  to  Hoffman,  Townsend  &  Parks, 
Mount  Carmel,  at  $57,020.  Other  bids: 
George  C.  Kroch,  VIncennes,  Ind.,  $57,641; 
Polk,  Sproat  &  Co.,  Oaktown,  Ind.,  $60,888; 
Dunlap  Dippold  Co.,  Edwardsville,  111., 
$61,169.     E.  E.  Seller,  Dist.  Clk. 

-A-Burllngton,  Iowa — Contract  for  paving 
one  mile  Agency  Road  with  concrete 
awarded  by  Bd.  Supervs.  to  Cameron- 
Joyce  &  Co.,  Keokuk,  at  about  $15,000. 

'A'Mltchel,  S.  D.— Contract  awarded  for 
grading,  curbing  and  paving  Railroad 
Street  and  West  Fourth  Avenue,  approxi- 
mately 13,793  sq.  yd.,  to  C.  H.  Atkinson, 
Watertown,  at  $1.77  per  sq.  yd.  Thomas 
Eastcott,  City  Aud. 

■^Butte,  Mont. — Contract  awarded  Aug. 
7  by  city  to  J.  R.  Silver,  Butte,  for  pav- 
ing Main  Street,  about  6000  sq.  yd.  on 
concrete  foundation  at  $3.25  per  sq.  yd. 
including  foundation.  Otis  Lee,  Asst.  CJIty 
Clk, 

'^frLlvlngston,  Mont. — Contract  reported 
awarded  by  Council  for  paving  with 
standard  bilulithic  on  concrete  base  por- 
tion of  Main  and  Second  Streets  to  War- 
ren Constr.  Co.,  Portland,  Ore.,  at  $36,102 
and  $14,840  respectively. 

^ArRussellville,  Ark, — Contract  for  con- 
structing 26  miles  macadam  highway  from 
Arkansas  River  at  Dardanelle  north 
through  Russellville  to  Hector  awarded  by 
Corars.  Road  Improvement,  Dlst.  No.  1,  to 
W.  C.  Jucksch,  Little  Rock,  at  about 
$100,000. 

'A^Corpus  Chrlstl,  Tex, — Contract  for  88,- 
000  sq.  yd.  bitullthlc  pavement  in  Corpus 
ChrlBtl  awarded  by  City  Council  to  Texas 
Bitullthlc  Co.,  Dallas,  at  $257,000. 

'ASeguIn,  Tex, — Contracts  awarded  by 
Co.  Comrs.  as  follows:  7  miles  of  Zorn- 
Redweed  Road,  to  W.  K.  Davis,  San 
Antonio,  at  about  $14,000;  five  miles  of 
Klngsbury-Stapie  Road,  to  J.  F.  Hamer, 
Little  River,  at  $8,000. 

Seattle,  Wash, — Lowest  bid  opened  by 
Bd.  Pub.  Wks.  for  constructing  concrete 
walks  on  East  Forty-flrst  Street  sub- 
mitted by  D.  H.  Traphagen,  Alaska  Bldg., 
at  $11,590. 

Lowest  bid  opened  by  Bd.  Pub.  Wkg. 
for  filling,  grading,  bulkheadlng,  plank- 
ing, sidewalks,  surface  drainage  on  Alki 
Avenue  submitted  by  Puget  Sound  Bridge 
A  Dredging  Co.,  Central  Bldg.,  at  $92,250. 

'^Seattle,  Wash,— Following  are  unit 
prices  of  S.  Normlle,  Lowman  Building, 
Seattle,  successful  bidder  for  paving 
Duwamish  Road  (bids  opened  by  Co. 
Comrs.  Aug.  9).     Lump  sum  bid  $60,071.00: 

Clearing  per  acre $100.00 

Grubbing  per  acre 150.00 

Excav.     for    roadway    proper,     per 

cu.  yd.....   0.60 

Excav.  outside  roadway  proper,  per 

cu.  yd 0.60 

Overhaul,     400    ft.     free    haul,     per 

cu.  yd 0,02 

Plain     concrete,     1:3:4     mix.,     per 

cu.  yd 12.00 

Plain     concrete,     1:2:4     mix.,     per 

cu.  yd 16.00 

Steel  for  reinforcement,  per  lb 0,07 

Cedar  log  bulkhead,  face  logs 0.30 

Cedar  log  bulkhead,  tie  logs 0  25 

Lumber,  per  M  ft 20.00 

Hardware,  per  lb 0  10 

Piling  driven,  per  lln.  ft 0.30 

Cedar  mud  sills,  per  lln.  ft 0.85 

Riprap,  hand  placed,  per  cu.  yd....       3.00 

Riprap,  loose,  per  cu.  yd 2  60 

Embkt.  rail,  Deg.  i,  per  lln.  ft 0.35 

Embkt.  rail,  Des.  2,  per  lln.  ft 0.35 

Embkt.  rail,  Des.  3,  per  lln.  ft 0.40 

Wire  fence,  Des.  1,  per  lln.  ft 0.85 


Wire  fence,  Des.  2,  per  lln.  ft 0.35 

6-in.  porous  tile  drain,  per  lin.  ft...  0.30 

8-in.  porous  tile  drain,  per  lln.  ft...  9.60 
8-in.    18-gage    corr.    metal    cuverts, 

per  lln.  ft 1.00 

12-in.  16-gage  corr.  metal  culverts, 

per  lin.  ft 1.50 

18-in.   16-gage  corr.  metal  culverts, 

per  lln.  ft 2.50 

24-in.   16-gage  corr.  metal  culverts, 

per  lin.  ft 3.40 

8-in.  cast-Iron  flood  gate,  ea 25.00 

12-in.  cast-iron  flood  gate,  ea 30.00 

18-ln.  cast-iron  flood  gate,  ea 40.00 

24-in.  cast-iron  flood  gate,  ea 60.08 

8-ln.  sec.  grade  vitr.  tile  drain 0  7.1 

12-ln.  sec.  grade  vltr.  tile  drain....       ' 

18-ln.  sec.  grade  vitr.  tile  drain 

24-in.  sec.  grade  vltr.  tile  drain ^  -,. 

30-ln.  sec.  grade  vitr.  tile  drain 4.50 

8-in.   concrete  or  cement  pipe,   per 

lin.   ft 0.75 

12-in.  concrete  or  cement  pipe,  per 

lln.  ft 1.25 

18-in.  concrete  or  cement  pipe,  per 

lin.   ft 2.26 

24-ln.  concrete  or  cement  pipe,  per 

lin.  ft 3.25 

30-in.  concrete  or  cement  pipe,  per 

lln.  ft 4.25 

Gravel  for  surfacing,  per  cu.  yd 2.25 

Crushed  rock  surfacing,  per  cu.  yd.       2.25 

Seattle,  Wash.  —  Following  are  unit 
prices  of  M.  P.  Zlndorf,  Alaska  Building, 
for     grading     and     graveling     Enumclaw 

Franklin  Road  (bids  opened  Aug.  9  by 
County  Comrs.).     Lump  sum  bid  $34,132: 

Clearing  per  acre $150.00 

Grubbing  per  acre 150.00 

Excav.     for     roadway     proper,     per 

cu.  yd 1.00 

Excav.  for  ditches  outside  roadway, 

per  cu.  yd 1.25 

Overhaul,     400    ft.     free    haul,     per 

cu.  yd 0.02 

Plain  concrete,  1:3:4  mix.,  in  place.  11.00 

Plain  concrete,  1:2:4  mix.,  in  place.  12.00 

Steel  for  reinforcement,  per  lb 0.06 

Cedar  log  bulkhead,  face  logs 0.35 

Cedar  log  bulkhead,  tie  logs 0.25 

Lumber,   per  M  ft 20.00 

Hardware,  per  lb 0.06 

Piling  driven,  per  lin.  ft 0.50 

Cedar  mud  sills,  per  lin.  ft 0.50 

Riprap,  hand  placed,  per  cu.  yd....  2,50 

Riprap,  loose,   per  cu.   yd 3.50 

Embkt.  railj  Des.  1,  per  lin.  ft 0.50 

Embkt.  rail,  Des.  2,  per  lin.  ft 0.30 

Embkt.  rail,  Des.  3,  per  lln.  ft 0.30 

6-in.  porous  tile  drain,  per  lin.  ft...  0.40 

8-ln.  porous  tile  drain,  per  lin.  ft...  0.60 
8-in.    18-gage    corr.    metal    cuverts, 

per  lin.  ft 1.00 

12-In.  16-gage  corr.   metal  culverts, 

per  lin.  ft 1.50 

18-ln.   16-gage  corr.  metal  culverts, 

per  lln.  ft 2.50 

24-in.  16-gage  corr.   metal  culverts, 

per  lin.  ft 4.00 

8-in.  vltr.  tile  drain,  per  lin.  ft 1.00 

12-in.  vltr.  tile  drain,  per  lln.  ft 1.50 

18-ln.  vitr.  tile  drain,  per  lin.  ft 2.50 

24-in.  vitr.  tile  drain,  per  lin.  ft 3.50 

30-ln.  vitr.  tile  drain,  per  lin.  ft 5.00 

8-in.    concrete  or   cement   pipe,   per 

lln.   ft 1.00 

12-ln.  concrete  or  cement  pipe,  per 

lin.   ft 1.50 

18-in.  concrete  or  cement  pipe,  per 

lln.   ft 2.50 

24-ln.  concrete  or  cement  pipe,  per 

lin.   ft 3.50 

30-in.  concrete  or  cement  pipe,  per 

lin.  ft 5.00 

Gravel  for  surfacing,  per  cu.  yd 1.75 

■^Tacoma,  Wash. — Contract  awarded  by 
Co.  Comrs.  to  Washington  Paving  Co., 
Savage  Scofield  Bldg.,  Tacoma,  for  im- 
proving permanent  Highway  No.  5A,  a 
distance  of  about  5  miles,  at  $76,549,  to 
consist  of  grading,  preparing  subgrade, 
ditches,  etc.,  and  paving  with  2-ln.  bitu- 
llthlc on  5-in.  base,  6-in.  concrete  curb. 

•Walla  Walla,  Wash,— Contract  for 
paving  with  Warren  bitullthlc  First  Street 
reported  awarded  Warren  Constr.  Co., 
Portland,  Ore.,  at  $1.42  per  sq.  yd,;  total 
about  $15,098. 

■A-Washlngton. — Contracts  awarded  by 
William  R.  Roy.  State  Highway  Comr.  as 
follows:  McLellan  Pass  Hlghw.ay,  14 
miles,  between  Natches  and  Summit, 
grading,  graveling,  etc.,  Rejott,  Fobert  & 
Winters,  Olympla,  $27,536;  Inland  Empire 
Highway,  between  Colvllle  and  Spokane, 
5  miles,  grading,  graveling,  etc.,  E.  G. 
Miner,  Sandpoint,.  Idaho,  $11,560. 

-^Coqullle,  Ore.  —  Contract  reported 
awarded  by  Co.  Comrs.  Aug.  5  to  S.  C. 
Small  of  Marshfleld,  for  resurfacing  1 
mile  in  Road  Dlst.  No.  5,  at  39  cts.  per 
sq.  yd.  for  waterbound  macadam  shoul- 
ders, and  $1.02  per  yd.  for  rock  asphalt.    ; 

■*-Tolo,  Ore. — Contract  for  extension  ol 
Pacific  Highway,  north  from  Tolo  to 
Josephine  County  Line,  awarded  Chris. 
Natwlch,  Medford,  at  $16,660,  to  include 
grading,  curbing  and  culverts. 

•Verdue,  Que. — Contract  for  paving 
32,694  sq.  yd.  with  bitullthlc  awarded 
Warner-Quinlan  Asphalt  Co.  at  $2.26  per 
sq.  yd. 

•  Dunvllle,  Ont. — Contract  awarded  Aug. 
14  for  paving  Canal  Street  B,  with  3-in. 
tarvia,  to  McRae  &  Campaigne,  Niagara 
Falls,  Ont.,  at  $10,460.  J.  W.  Holmes, 
Town  Clk. 

•Port  Coqultlam,  B.  C— Contract  re- 
ported awarded  Columbia  Bitullthlc  (:o.. 
Port  Coqultlam,  for  grading  and  lay'"* 
bitullthlc  pavement  on  Dewdney  TrunK 
Koad  at  about  $22,000. 
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STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


BIDS     DESIRED. 

Rock  Island,  III — Until  Sept.  1  for  con- 
structing 24-ton  garbage  incinerator.  W. 
Treichler,    City    Engr. 

Qalveston,  Tex.— Until  5  P.  M.,  Aug.  19, 
by  John  D.  Kelley.  City  Secy.,  tor  dis- 
posal of  city  garbage,  trash  and  refuse  to 
be  delivered  by  city's  garbage  and  trash 
wagons  at  stations  designated  by  Health 
Physician,  and  to  be  hauled  therefrom  in 
sanitary  conveyances  or  cars  and  disposed 
of  In  a  manner  approved  by  Bd.  City 
Comrs.     A.  T.  Dickey,  City  Engr. 

PRICES     AND     UETTINGS. 

iflndicates  award  of  contract. 

♦Augusta,  Ga.  —  Contract  reported 
awarded  by  City  Council  to  T.  O.  Brown 
&  Son,  Augusta,  for  constructing  incin- 
erator in  Sixth  Ward,  at  $9,000. 


HYDRAULIC  CONSTRUC- 
TION   AND    RIVER 
IMPROVEMENTS 


PROPOSED     WORK 

Flood  Abatement — Olean,  N.  Y. — Bonds 
for  $150,000  were  sold  Aug.  16  to  be  used 
as  city's  share  of  flood  abatement  work. 
E.  W.  Fitzgerald,  Pres.  Flood  Abatement 
Comn. 

Flood  Protection — Erie,  Pa. — City  plans 
to  issue  bonds  for  reconstruction  of  Mill 
Creek    in    flood    area. 

Channel  Work — Richmond,  Va.  —  City 
Administrative  Bd.  reported  to  have 
authorized  City  Engineer  to  make  sur- 
veys for  widening  Shockoe  Creek  from 
mouth  of  creek  at  James  River  to 
Seventh  and  Hospital  Streets;  also  pro- 
posed to  replace  present  arch  over  Main 
Street  with  a  reinforced  girder  bridge. 

Wharf — Tuscaloosa,  Ala. — George  Jacob 
Davis,  Jr.,  of  the  University,  engaged  by 
City  Comn.  to  prepare  plans  tor  a  mu- 
nicipal wharf. 

Drainage — Abbeville,  La. — Citizens  of 
Young's  Coulee  drainage  district  reported 
to  have  voted  ?21,000  bonds  for  drainage 
of  Young's  Coulee  and  Crooked  Styx, 
southeast  of  Abbeville. 

Drainage — Baton  Rouge,  La. — Major  F. 
M.  Kerr,  State  Engr.,  at  request  of  the 
Mayor  reported  to  have  made  outline  of 
project  to  improve  drainage  conditions 
in  Baton  Rouge  and  southern  section  of 
parish,  and  estimates  cost  at  $160,682. 
He  recommends  that  dike  across  Univer- 
sity Lake  be  closed  up  and  considerably 
enlarged  and  that  channels  of  Ward 
Creek  and  its  branches  be  enlarged. 

Irrigation — Hardin,  Mont. — John  J.  Har- 
ris, Pres.  Big  Horn  Canyon  Irrigation  & 
Power  Co.,  writes  foundation  tests  con- 
sisting of  six  150-ft.  diamond  drill  holes 
for  220-ft.  dam  have  been  completed 
showing  hard  satisfactory  untractured 
limestone,  10  to  17  ft.  under  the  water 
surface.  Prospects  for  financing  power 
feature  are  bright;  30  per  cent  of  right- 
of-way  for  32-miIe  railway  to  Hardin  has 
been  secured  and  officials  hope  to  have 
some  construction  work  started  this  year. 
A.  W.  F.  Koch,  Ch.  Engr. 

Dock  and  Elevator — St.  Louis,  Mo.— 
Local  press  reports  state  that  a  contract 
was  signed  Aug.  9  by  Director  of  Public 
Utilities  and  officials  of  St.  Louis  Ry.  & 
Dock  Co.  (W.  J.  Holbrook,  Pres.)  for 
permission  to  use  municipal  terminal  belt 
and  dock  facilities.  The  contract  binds 
the  company  to  build  a  fireproof  elevator 
with  a  capacity  of  at  least  1,000,000  bush- 
els within  3  years  on  property  owned  by 
company  a  quarter  of  a  mile  south  of 
_  City  Water  Works  at  Chain  of  Rocks. 

Drainage  Bonds — Crawfordsvllle,  Ark.— 
$490,000  Drainage  Dist.  No.  2  bonds  will 
be  sold  Aug.  23  by  L.  S.  Swepston,  Secy. 
Comrs. 

Levee  Work — Fort  Worth,  Tex. — ^About 
$50,000  will  be  spent  for  completing  the 
levee  system.  Robert  G.  Johnson,  Chmn. 
Comn. 

Retaining  Wall  —  Seattle,  Wash.  —  We 
are  informed  that  no  contract  will  be  let 
at  pre.sent  time  for  constructing  con- 
crete retaining  wall  along  Railroad  Ave- 
nue, on  account  of  unfavorable  tides  at 
this  season.  Work  will  not  be  started 
until  next  March,  Approximate  cost  $92,- 
083.  A.  H.  Dimock,  City  Engr. 

Beach  Esplanade — San  Francisco,  Cal. — 
City  Engineer  reported  to  have  completed 
plans  for  beach  esplanade;  the  first  sec- 
tion to  be  constructed  near  the  Cliff 
House,  to  cost  $50,000.  The  entire  con- 
struction is  estimated  at   $1,000,000. 

Irrigation  —  Homedale,  Idaho.  —  Direc- 
tors of  Succor  Creek  Irrigation  Dist.  (D. 
W.  Martin,  Chmn.)  considering  Irrigation 
of  10,000  acres  of  land  on  Succor  Creek, 
including  construction  of  diversion  dam 
and  distributing  system. 


Twin  Falls,  Idaho. — Twin  Falls  Canal 
Co.,  Twin  Falls,  reported  contemplating 
enlargement  of  28  miles  of  its  High  Line 
Canal  from  800  sec.  ft.  capacity  to  1200. 
J.  C.  Porterfleld,  Ch.  Engr.  and  Gen.  Mgr. 

BIDS     DESIRED. 

State  Canal  Work— Albany,  N.  Y. — 
Until  Sept.  14  (extension  of  date  from 
Sept.  8)  by  W.  W.  Wotherspoon,  State 
Supt.  Pub.  Wks.,  for  following  work: 
Contract  L,  Cayuga  and  Seneca  Canal, 
constructing  substructure,  superstructure 
and  approaches  to  highway  bridge  at 
Gorham  Street,  Waterloo,  and  Kingdon 
Road  Bridge,  between  Waterloo  and  Sen- 
eca Falls;  Engineer's  estimate,  $71,469; 
•Terminal  Contract  No.  40,  constructing 
harbor  and  dockwall  on  north  side  of 
Mohawk  River,  east  of  highway  bridge, 
at  St.  Johnsville;  Engineer's  estimate, 
$27,963.  Advertised  in  Engineering  Rec- 
ord. 

Pier  Improvement — Philadelphia,  Pa. — 
Until  Aug.  30  by  John  Meigs.  Dlr.  Dept. 
Wharves,  Docks  .  &  Ferries,  555  Bourse 
Bldg.,  for  following  work:  Schedule  "A," 
composition  roofing  at  Race  St.  pier,  Del- 
aware River;  Schedule  "B."  resurfacing 
with  concrete-gun  Delaware  Avenue  bulk- 
head wall  between  Callowhill  and  South 
Streets;  Schedule  "C."  resurfacing  con- 
crete upper  decks  of  Chestnut  and  Race 
St.  piers  on  Delaware  River. 

Dredging  —  Wilmington,  Del.  —  Until 
Sept.  7  by  U.  S.  Engineer.  Old  Federal 
Building,  for  dredging  MurderklU  and 
Mispillion  Rivers,  Del.,  advertised  in  En- 
gineering Record. 

Lock  Gates — Montgomery,  Ala. — ^Until 
Sept.  20  by  U.  S.  Engineer  for  furnishing 
lock  gates,  advertised  in  Engineering 
Record. 

Steel  Sheet  Piling  for  Dam — Louisville, 
Ky.— Until  Sept.  16  by  U.  S.  Engineer's 
Office,  for  furnishing  and  delivering  sheet 
steel  piling  for  Dam  43,  Ohio  River,  ad- 
vertised  in  Engineering  Record. 

Drainage  Work — New  Philadelphia,  Ohio. 
— Until  Sept.  1  by  Comrs.  Rolmes  and 
Tuscarawas  Counties,  at  New  Philadel- 
phia, for  constructing  Joint  county  ditch. 
R.  H.  Nussdorfer,  Secy.  Joint  Bd. 

Levee  Work— Mound  City,  III.— Until 
Sept.  1  by  Rivers  &  Lakes  Comn.  of  Il- 
linois, 905  State  Bldg.,  Chicago  (Charles 
Christmann,  Secy.),  for  levee  repairs  in 
Mound  City,  approximately  20,000  cu.  yd. 
earth,  4500cu.  yd.  earth  crossings,  1110 
sq.  yd.  riprap  paving,  advertised  In  En- 
gineering Record.  W.  H.  Moyers,  Engr., 
Mound  City. 

Cleaning  Channel,  Glenwood,  Iowa. — 
Until  Sept.  7  by  R.  E.  Humphrey,  Co. 
Aud.,  for  cleaning  channel  and  repairing 
levees  on  Pony  Creek  ditch,  about  172,000 
cu.  yds.    Seth  Dean,  Engr.,  Glenwood. 

Ditch — Mankato,  Minn. — No  bids  were 
opened  Aug.  16  for  constructing  Ditch 
No.  37,  as  District  Court  issued  a  re- 
straining order,  returnable  Sept.  11. 
Probable  cost  of  ditch  $11,856.  C.  L. 
Kennedy,  Co.  Aud. 

Ditch— Morris,  Minn. — Until  Sept.  2  by 
C.  R.  WoUthan.  Co.  Aud.,  for  construct- 
ing County  Ditch  No.  15.  in  all  275,153 
cu.   yd.;   estimate  cost,   $35,889. 

Ditches  —  Crawfordsvllle,  Ark.  —  Until 
Aug.  23  by  L.  S.  Swepston.  Secy.  Comrs., 
Drainage  Dist.  No.  2,  Crawfordsvllle,  for 
constructing  thirty-seven  ditches,  contain- 
ing approximately  5,022,000  cu.  yd.  earth. 
This  is  all  floating  dredge  work,  except 
about  2  miles  of  6-ft.  bottom  ditch,  which 
will  be  done  with  teams. 

Reclamation  Work — Elephant   Butte,   N. 

M. — Until  Sept.  2  at  U.  S.  Reclamation 
Service,  Washington,  D.  C,  for  furnish- 
ing four  steel  cylinder  gates  and  acces- 
sories for  the  spillway  at  Elephant  Butte 
dam,  Rio  Grand  Project,  New  Mexico- 
Texas. 

Canal  Work — Peterborough,  Ont. — Un- 
til Sept.  1.  by  J.  W.  Pug.sley.  Secy.  Dept. 
Rys.  and  Canals,  Ottawa,  for  sluice  pipes, 
valves,  operating  machinery  and  elec- 
trical equipment  for  Swift  Rapid  Dam, 
Trent  Canal. 

PRICES     AND     LETTINGS. 
iilndicates  award  of  contract. 

■A-Dam — North  Gorham,  Me. — Contract 
awarded  by  Cumberland  County  Power  & 
Light  Co.  to  H.  P.  Cummings  Constr.  Co., 
Ware,  Mass.,  for  constructing  concrete 
dam  over  Presumpscot  River  at  North 
Gorham;  cost  $40,000. 

•^Boston,  Mass. — Contracts  awarded  by 
Harbor  and  Land  Comn.  for  harbor  work 
as  follows:  To  Bay  State  Dredging  Co., 
Boston,  for  construction  of  Vineyard 
Haven  breakwater,  at  $9,430;  to  John  H. 
Gerrish  Co..  10  Tremont  Street,  Boston, 
three  dredging  contracts,  one  in  Barn- 
stable Harbor  at  $9,780.  another  in 
Nobskussett  Harbor  at  $5,490,  and  a  third 
In  Wellfieet  Harbor  at  $8,151;  to  Eastern 
Dredging  Co.,  for  50,000  yd.  dredging  for 
a  12-ft.  yacht  basin  in  Plymouth  Harbor 
and  to  A.  S.  Packard  Dredging  Co.  for 
117.000  yd.  dredging  and  filling  in  Lynn 
Harbor  at  $31,000. 

^^Rlprap — New  London,  Conn. — Con- 
tract awarded  Aug.  10  by  U.  S.  Engineer 
for  furnishing  and  placing  about  2000 
long  tons  riprap  for  repair  of  break- 
waters at  Duck  Island  Harbor  and  at 
mouth  of  Housatonic  River,  Conn.,  to 
Estate  of  John  Beattie,  Lette  Island, 
Conn.,  at  $2,097. 


•Dock— Dunkirk,  N.  Y.  —  Contract 
awarded  by  Council  to  D.  L.  Taylor  Co., 
Medina,  for  constructing  Sect.  3  of  Cen- 
tral Avenue  dock.  This  company  now  has 
contract  for  three  sections,  to  <:ost  in  all 
$75,000. 

•  Dredging — New  York,  N.  Y. — Contract 
for  dredging  in  Port  Chester  Harbor,  41,- 
000  cu.  yd.,  awarded  to  Eastern  Dredging 
Co.,  East  Boston,  Mass.,  at  17.75  cts.  per 
cu.  yd.;  total  $7,277  (bids  opened  July  30 
by  U.  S.  Engineer,  29  Whitehall  Street, 
New  York). 

•Pier — Philadelphia,  Pa. — Following  are 
totals  of  bids  opened  Aug.  9  by  John 
Meigs,  Dlr.  Pub.  Wharves,  Docks  & 
Ferries,  555  Bourse  Bldg.,  for  pier  con- 
struction in  Delaware  River,  between  Mc- 
Kean  Street  and  Snyder  Avenue:  Snare 
&  Triest,  233  Broadway,  New  York,  $516,- 
700,  to  be  completed  in  18  months  (award- 
ed contract);  Daniel  S.  Bader,  1345  Arch 
Street,  Philadelphia,  $529,000;  A.  C.  Mc- 
Mullin  Co.,  149  Broadway,  New  York, 
$554,662;  American  Paving  &  Constr.  Co., 
211  South  Ninth  Street,  Philadelphia, 
$569,000;  Underpinning  &  Foundation  Co., 
290  Broadway,  New  York,  $584,000;  Arm- 
strong &  Latta,  Land  Title  Bldg.,  Phila- 
delphia, $610,000. 

Unit    prices    of    Snare    &    Triest,  New 
York,  successful  bidder,  as  follows: 
Rip    rap    for    revetting    front    of 

sheet  piling,  per  ton  of  2,000  lb.  $1.00 

Vertical  or  bearing  piles,  each 17.00 

Inclined  or  spur  piles,  each 19.00 

12-in.   sheet  piling,  per  horizontal 

lln.    ft.   driven   piling 21.00 

8-in.  sheet  piling 16.00 

Sawed     timber,     dimension     sizes 

above  6  in.  thick,  per  M.  ft 55.00 

White  oak  for  fenders,  per  M.  It.  60.00 

No.  1  concrete,  per  cu.  yd 6.00 

No.  2  concrete,  per  cu.  yd 10.00 

Master  builders'  finish  on  concrete 

paving,  per  sq.   yd 0.60 

Cement  finish  on  concrete  paving, 

curbs,  etc.,  per  sq.  yd 0.40 

Structural  steel,  per  ton 55.00 

Reinforcing  steel,  per  ton 55.00 

Nails,     spikes,     bolts,     nuts     and 

washers,  per  lb 0.03 

Cast  steel  column  bases,  per  lb..  0.03 

Mooring  posts,  complete,  each 125.00 

Bollards,  complete,  each 45.00 

12-in.  drains,  c.  i.,  each 7.00 

6-In.  drains,  c.  i.,  each 5.00 

Bolt    sockets,     tackle    rings,    foot 
holds    and    miscellaneous    steel 

work,   per  lb 0.05 

No.    1   Trus-Con    curb   bar,    com- 
plete, per  lin.  ft 0.18 

No.    2   Trus-Con   curb   bar,    com- 
plete, per  lin.   ft 0.20 

Structural    steel    curbing,    Includ- 
ing fastenings,  per  lb 0.03 

8-In.  c.  i.  drain  pipe,  per  lin.  ft...  1.00 
Armor  plates,  complete,  including 

fastenings     1,500.00 

Universal  safety  treads,  per  lin.  ft.  1.00 

85-lb.  T-ralls,  per  ton 36.00 

No.   6  splices  for  85-lb.  rail,  with 

bolts,  nuts  and  nut  locks,  each.  2.00 

9-in.  girder  rail,  per  ton 46.00 

Splice    bars,    complete,    for    9-ln. 
girder  rail.  Including  bolts,  nuts 

and  nut  locks,  each 3.00 

Tie  rods  with  nuts  complete,  each  0.75 

Standard  track  spikes,  per  lb 0.03 

White  oak  ties,  7x9  in.,  sawed  or 
hewn,  to  be  set  in  stone  ballast, 

each    1-50 

White  oak  sawed  ties  and  switch 

timber,   per  M.  ft 40.00 

Stone   ballast  for  railway  tracks, 

per  cu.  yd 1.76 

Iron  ladders,   each 10.00 

6-in.    concrete    base    for    granite 

block  paving,  per  sq.  yd 0.80 

Granite    block   paving   with    sand 

cushion,  per  sq.   yd 2.40 

8-In,    straight    cut    granite    curb, 

per  lin.  ft 2.00 

8-ln.  curved  cut  curb,  per  lin.  ft.    .  2.50 

5-in.  bluestone  curb,  per  lin.  ft...  0.75 
No.  3  open-mouth  inlet,  complete, 

each    75.00 

No.    3    grate-top    inlet,    complete, 

each 75.00 

12-ln.  vitr.  clay  pipe,  per  lln.  ft...  1.00 
Concrete  sidewalk  paving,  per  sq. 

yd 1.10 

Cinder  filling,  per  cu.  yd 0.20 

Grading  for  paving,  per  cu.  yd 0.10 

Laborers  with  tools,  including  su- 
perintendence,   per   hour 0.35 

Mechanics    with    tools,    including 

superintendence,   per  hour......  0.80 

Jetty  Work — Wilmington,  Del. — Lowest 
bid  opened  Aug.  5  by  U.  S.  Engineer  for 
repairs  to  Jetties  at  mouth  of  Mispillion 
River,  Del.,  submitted  by  C.  R.  Simpson, 
New  York,  at  $6,249. 

Bulkhead — Charleston,  S.  C.  —  Two 
lowest  bids  opened  Aug.  10  by  Lighthouse 
Inspector,  Charleston,  to  furnish  material 
and  construct  timber  bulkhead  at  site 
of  new  Charleston  Lighthouse  Depot, 
Ashlev  River;  Charleston  Eng.  &  Contr. 
Co.,  Charleston,  $8,745,  and  Hay  &  Couch, 
Charleston,    $9,150. 

•  Dock  and  Warehouses — Sanford,  Fla. — 
Contract  reported  awarded  by  Clyde 
Steamship  Co.,  to  S.  D.  Shinholse  of  Jack- 
sonville for  a  dock  and  warehouse  to  cost 

$15,000. 

•  Flumes,  Etc. — Appleton,  Wis. — Con- 
tract reported  awarded  by  Fox  River 
Paper  Co.  to  C.  R.  Meyer  &  Sons  Co., 
Oshkosh,  for  constructing  two  reinforced 
concrete  and  brick  settling  basins  and 
two  reinforced  concrete  water  power 
flumes;  cost  about  $50,000. 

•Ditch  —  International  Falls,  Minn. — 
Contract   for   constructing  Judicial  Ditch 


15  in  Koochiching  County  awarded  by 
Co.  Comrs.  to  Northern  Minnesota  Drain- 
age Co.,  Uttle  Fork,  at  $57,330.  The 
Construction  Co.,  Alworth  Bldg.,  Duluth, 
bid  for  this  work  $66,620. 

•  Ditch — Jackson,  Minn.  —  Contract 
awarded  by  P.  D.  McKellar,  Co.  Aud., 
for  constructing  Judicial  Ditch  No.  39 
(all  tile)  (bids  opened  Aug.  6)  to  Parrlsh 
&  Sedgley,  Worthlngton,  at  $9.8.33.  Other 
bids:  James  Gerding,  Fox  I.,ake,  Minn., 
$9,925;  A.  A.  Hamrey,  Forest  City,  Iowa, 
$9,950:  John  Petersen,  Lakefleld,  Minn., 
$10,140.     J.    S.    Fiddes,   Deputy   Co.   Aud. 

•Drainage — Roswell,  N,  M. — Contract 
reported  awarded  by  Comrs.  of  the  Ros- 
well, Dexter-Greenfield  and  Hagerman 
drainage  districts  to  Walter  S.  Dickey, 
for  the  construction  of  their  respective 
drainage  districts. 

•Pier — Redondo,  Cal. — Contract  awarded 
July  26  by  City  "Trustees  for  constructing 
reinforced  concrete  pleasure  pier  to  Ley- 
den-Ortselfen  Co.,  53  W.  Jackson  Boule- 
vard.  Chicago,   111.,   at   $108,800. 

•Pier — Redondo,  Cal. — Contract  award- 
ed Aug.  2  by  City  Trus.  to  Leyden-Ort- 
seifen  Co.,  (Chicago,  111.,  for  constructing 
reinforced  concrete  pleasure  pier  at  $108,- 
800  (bids  opened  Aug.  2).  Engineer, 
George  W.  Harding,  Washington  Bldg., 
Los  Angeles. 

•Pier — San  Francisco,  Cal. — Contract 
reported  awarded  to  Tibbltts-Paclfic  Co., 
for  constructioh  of  Pier  22  at  Harrison 
Street  at  $48,877. 

•Irrigation  —  Provo.  Utah  —  Contract 
awarded  to  Houser,  Sim  &  Vorkink,  Salt 
Lake  City,  for  construction  of  Dlv.  9  of 
High  Lane  Canal,  Strawberry  Valley  irri- 
gation project.  Work  Involves  approxi- 
mately 25,000  cu.  yd.  excav.,  placing  2600 
cu.  yd.  reinforced  concrete;  contract  price 
$35,504. 

•Irrigation — Mountain     Home,    Idaho. — 

Contract  reported  awarded  by  Mountain 
Home  Co-Operative  Co.  for  irrigation 
work  to  Maney  Bros..  Boise,  at  $62,000. 
Work  includes  tunnel  1504  ft.  long,  4100  ft 
steel  flume,  enlarging  canal  at  several 
points  and  raising  bank. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK 

Topsham,  Me. — Frederick  B.  Teeling, 
Litchfield,  reported  Interested  in  building 
an  electric  railway  between  Topsham  and 
Monmouth,  length  about  33  miles. 

Edmonton,  Ky.  —  Cumberland  Traction 
Co.,  Edmonton,  reported  formed  and  will 
build  a  road  between  Edmonton  and  EUza- 
bethtown.  First  section  to  be  constructed 
is  between  Edmonton  and  HisevlUe,  16 
miles  long. 

Cleveland,  Ohio.  —  Cleveland  &  Ohio 
Central  Electric  Ry.,  Cleveland,  having 
surveys  made  for  an  electric  railway  be- 
tween Cleveland  and  Wooster. 

Decatur,  Ind. — Fort  Wayne,  Decatur  & 
Southern  R.  R.,  Decatur,  Incorporated  to 
build  an  Interurban  railway.  Incorpor- 
ators: M.  Gerke,  C.  Getting  and  C.  Dirk- 
son. 

Dallas,  Tex. — The  Dallas  &  Southwest- 
ern Traction  Co.  (J.  O.  Andrewartha, 
Consulting  Engr.)  Intends  building  a  line 
from  Dallas  to  Austin;  also  constructing 
a  system  of  Interurban  lines  radiating 
from  Austin. 

Los  Angeles,  Cal. — Surveys  being  made 
for  last  link  of  Pacific  Electric  Ry.  Com- 
panies line  from  Los  Angeles  to  Corona. 
This  company  is  also  considering  building 
a  loop  in  Upland.  George  E.  Pillsbury, 
Ch.  Engr.,  Los  Angeles. 

BIDS  DESIRED. 
Kansas  City,  Mo.— Until  Aug.  25  by 
John  M.  Egan,  1500  Grand  Avenue,  for 
the  Receivers  of  the  Metropolitan  Street 
Railway  Company  for  constructing  street 
car  tracks  on  portions  of  various  streets, 
advertised  In  Engineering  Record. 

South  San  Francisco,  Cal. — Reported  de- 
sired until  Aug.  30  by  William  J.  Smith, 
City  Clk.,  for  franchise  as  applied  for  by 
South  San  Francisco  R.R.  &  Power  Co.  to 
construct  ?ind  operate  a  single-track  or 
double-track  standard  gage  railway  in 
South  San  Francisco. 

PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

•Brooklyn,  N.  Y. — Contract  awarded 
by  Bd.  Public  Service  Comn.,  New  York, 
to  Dock  Contractor  Co.,  Hoboken,  N.  J., 
for  Section  2,  Route  29.  Nostrand  Avenue 
subway,  Brooklyn,  at  $1,692,371  (bids 
opened  July  28).  Unit  prices  in  Engineer- 
ing Record  of  Aug.   7. 

Philadelphia,  Pa — Following  reported  to 
be  totals  of  bids  opened  Aug.  16  by  A. 
M.  Taylor,  Dir.  Dept.  City  Transit,  754 
Bourse  Bldg.,  for  constructing  Broad 
Street  Subway  and  Franktord  Elevated 
Railway. 

Broad  Street  Subway:  Keystone  State 
Constr.  Co.,  704  Pennsylvania  Bldg.,  Phil- 
adelphia, $1,700,000;  Foundation  Co.,  233 
Broadway,  New  York,  $1,720,815;  Arthur 
McMuUen  Co.,  149  Broadway,  New  York, 
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tt.aMi.OM:  Fi«d«rtck  U  Cnuktom.  Inc.. 
and  S^th,  HaoMr  *  McImmx  inc.  New 

CDOKr.  0»..  St  B.  Forty-aKond  8ir«*t. 
N?w  T<*k.  tt-l^Mtt:  gaar*  *  Trie«t 
O*..  Pt«r  M.  &  WlaiinrM,  PhlladelphU. 
tS,7St.tt(. 

_VVm»kliapd  BtorMad  Railway:  Jamea  D. 
IIM    K.    Montcemery    Av«nue. 


PMtaMpWa.  tMt.U«:  RolMit  Lmntianll. 
•M  UaeelB  BUc..  PUIadalphla,  tl4».0M: 
KayslOM  Stat*  OooBtr.  Co..  fM  Pwib- 
SPtranla  BUr.  PfcHaAatohla.  tITt.MO: 
wwarri   rv  *   Son.    t   8.    Mole    Street. 


-  .  ..  ..    tin.4M:    A.    I.    Guldone    A 

■"•.    toe..    It!    K.    Twanty-thlrd    Street. 
N^   Toric.   tIM.«M:   OKar   Danlala   Co.. 

SttI  Broadway.  New  Tork.  ttlT.«M:  Peo- 
*_Ruek,  ttT  Oomniercial  Trust 
L.  PMM^phia.  ttn.ttO:  MUUrd  ft 
>•■.  Bnt  ftlteKtuny  ATMiue  and  Tulip 
Burnt.  PhllKMplfla.  tttM— :  New  Tork 
*Now  Jeney  ConMr.  Co..  New  Tork. 
nStJM:  American  Pavins  ft  Coiutr.  Co., 
ni     Bmitli     Ninth    Street,     Philadelphia. 

tm.tM. 


IL\ILRO.\DS 


J 


PROPOSED     WORK 

Steait.  N.  Y.— Delaware,  Lackawanna 
ft  W«M«ni  R.  R.  COl  (G.  J.  Ray.  Ch. 
■■«'..  Bobokan.  N.  J.)  submitted  to 
PttMIe  llM»lcia  Comn.  at  Albany  plans 
tar  allmliialluii  of  grade  crosslnn  at 
■au.  mm»  aatiinatca  cost  at  tttt.lfl.  In- 
ctadiBC  do— auction  of  a  steal  viaduct 
with  hrtdt  paTcment. 

Waltarfeero.  S.  C— Atlantic  Coast  Line 
R  R.  O^  (E.  B.  Pleasant.  Ch.  Encr.. 
WBMtBgloa.  N.  C.)  reported  conilderinK 
eooMiBUJoa  of  a  railroad  from  St. 
Stepheoa  to  Temasee. 

Dothan.  Ala.— AtlanU  ft  St.  Andrews 
Bay  Ry.  Co.  (A.  O.  Candler.  Vice  Pree.. 
Atlaata.  Oa.)  reported  to  be  considering 
CTtawrton  of  line  north  from  Dothan  to 
Ootambaa. 

La  Kemp.  Oicia.— Charter  granted  to 
La  Kamp  ft  Northwestern  Railway  Co.. 
li***  «V«»1  ol  tlOO.tW.  to  build  line 
"•  II sa  teas  arrosa  northwestern  comer 


of^Stata.  oooaeeting  with  Panhandle 
divlaloa  of  Slanta  Fe.  between  Fargo. 
OktL.  and  Goodwin.  Tex.,  and  running 
Mtkwast  threogh  La  Kemp.  In  Beaver 
Oaoaor.  and  connecting  with  the  Rock 
Istairfa  Bl  Paao  line  at  Liberal.  Kan. 

PRICES     AND     LETTINOS. 
Itindlcate*  a*card  of  contract. 

AFalmont,  W.  Va.— Contract  reported 
awarded  to  O.  L.  Anderson  ft  Bros.,  Inc.. 
Alloona.  Pa.,  for  construction  of  Helen's 
Bim  extenaloa  of  Western  Maryland  Rail- 
road, at  about  t«O0.0O«.  to  Include 
.  P*^>>S-  maaoory  and  building  bridges: 
tba  Una  win  ba  «  miles  k>ng. 

ftCaacsrd.  N.  C— Contracts  reported 
•WMtfad  by  Southern  Railway  cJoT  as 
follows:  To  H.  H.  Thrasher.  Knoxvllle. 
TaoB..  for  doable  tracUiur  Une  from  Con- 
cord to  Rocky  River  In  Cabamu  County. 
•  "^—J  ««  Cornell  Toong  Co.,  Greenville, 
B.  C  tor  doobie  tracking  main  line  from 
Havna  or  Spartanburg  Junction  to  Greer, 
a  distaaea  of  IT  mibs:  and  to  Morrow 
OoBotr.  Ca.  Atlanta,  for  a  Una  from 
Oroar  to  Oraaovtlle.  IJ  miles;  contrarln 
•ppraslmato  about  tl.42t.00O. 


PL^LIC    BUILDINGS    AND 
SCHOOLS 


oROPOSEn     WORK 

Fan  Rivsr,  Maaa. — Reported  that  the 
altering  of  tba  eounty  Jail  for  an  alms- 
beosa  is  undar  oonatdaratlon.  The  par- 
auLf  pi  tba  bonding  and  the  altering  of 
SUM.  la  aatlmuad  at  about  tlU.tM. 


.  tiaaa     Plaas  for  annex  to  high 
ara  under  oonatdaratlon.     Address 


Nartb  Adams,  Maaa,  City  Council  has 
TOCad  an  appropriation  of  tltO.ttO  for 
orsetlng  now  bigb  aebool. 

MadliM.  N.  Vf—BO.  Edoe.  eonaldering 
aebool  Improvements  including  new  high 


Now  Yarlt.  N.  Y^-Plans  filed  for  10- 
stork  brick  and  terra  ootta  vocational 
school  lo  be  ercelad  at  Lexinitton  Avenue 
and  Twenty  ssreiid  Mr**!  by  Bd.  Educ 
•  C.  B.  J.  Snyder.  Areht  l;  cost  tIM.OOO. 

Naw  Yerfc,  N.  Y.— Plans  filed  for  I- 
story  btick  boapltal  to  be  aracted  at  In- 
terralc  Avenna  and  Kith  Straat  for  Bronx 
Matamtty  Hoapttal:  coat.  ttf.tOO.  B  H 
ft  C  N.  WMnaton,  Arebta..  Third  Avenue 
and  I«ttb  Street. 

RIvarbaatf,  L.  I.,  N.  Y.— Reported  that' 
the  rermodnng  of  tbc  County  Treasurer'* 
ofllca  bl  tha  court  boose,  at  a  cost  of 
ttt.Mt.  or  tba  erection  of  an  entirely  new 
balbtinc.  la  undar  oonaideratlon  by  Bd. 
Soperr.  Tooker  ft  Marsh,  I«l  Park 
Avenue,  New  Tork,  are  preparing  prc- 
Umlnary  plans  for  a  new  bulldlnir. 


Schenectady,  N.  Y.— Citlens  Aug.  9 
voted  tM.004  bonds  for  completing,  aiter- 
Ing  and  repairing  school  buildings  and 
tor  equipment  and  supervision  of  the 
ptaygrounds. 

Atlantic  City,  N.  J. — Plans  prepared  by 
Stout  ft  Rlebenack,  Atlantic  City,  for  a 
S-story  brick  addition  to  the  school;  cost 
tl&O.MO. 

Pleasantvllle,  N,  J S.  Hudson  Vaughn, 

Atlantic    City,    reported    preparing    plans 
for  a  S-»tory  brick  school. 

Lebanon,  Pa, — Plans  completed  for  the 
new  high  school:  cost  }200,000.  Address 
Bd.   Educ 

Nasquehoning,  Pa. — Plans  to  be  pre- 
pared for  high  school.     Cost  $60,000. 

Philadelphia,  Pa.  —  Reported  contract 
wlU  be  let  about  end  of  August  for  con- 
structing up  to  second  floor  of  Central 
Free  Library.  Nineteenth  and  Vine 
Streets.  Cost  for  this  work,  t82S,000: 
bulkling  complete,  t3,600,000.  Horace 
Trumbauer,   Archt.,   Land  Title   Building. 

Bsltlmore,  Md.  —  Reported  contracts 
soon  to  be  let  by  Bd.  Awards  for  repairs 
to  11  schools:  costing  $100,000. 

Salisbury,  N,  C. — See  "Water  Works." 

Greenwood,  S.  C. — Citizens  voted  $35,- 
•>00  school  improvement  bonds. 

Daytona,  Fla.^Citlzens  of  School  Dist. 
No.  6  of  Volusia  County  have  voted  in 
favor  of  $75,000  trands  for  erecting  two 
schools. 

MIsmI,  Fla. — Plans  to  be  prepared  by 
Frohling  ft  De  Garmo,  Miami,  for  4-story 
court  house  and  Jail.    Address  Co.  Comrs. 

New  Smyrna,  Fla. — Plans  and  speciflca- 
tions  accepted  by  County  School  Board 
for  proposed  2-story  reinforced  concrete 
school.     Cost  about  $30,000. 

Cleveland,  Ohio. — Reported.  contract 
soon  to  be  let  by  Co.  Comrs.  for  con- 
structing county  boys'  detention  home  at 
a  cost  of  $80,000.  William  S.  Lougee, 
Archt.,    Marshall  Building. 

Conover,  Ohio, — Plans  being  prepared 
by  A.  W.  Stover,  Springfield,  for  school 
cost  $25,000. 

Eaton,  O. — Monroe  Township  Bd.  Educ. 
engaged  Rush  &  Sheets.  Cincinnati,  to 
prepare  plans  for  centralized  grade  and 
high   school:   cost   $45,000. 

KIrkersvllle,  O. — Plans  being  prepared  by 
Rush  &  Sheets,  Cincinnati,  for  grade  and 
hii;h  school:  cost  $30,000. 

Urbana,  O. — Rush  &  Sheets,  Cincinnati, 
preparing  plans  for  contralized  grade  and 
high  school  for  Urbana  Township;  cost 
$30,000. 

West  Liberty,  Ohio— Plans  being  pre- 
pared by  A.  w.  Stover  &  Co.,  Springfield, 
for  a  2-story  and  basement  brick  high 
school  for  Union  Township:  cost  $25,000, 
Address  Bd.  Educ.  of  the  township. 

West  Unity,  Ohio. — Citizens  voted  $25,- 
000  bonds  for  erecting  centralized  school 
In  Brady  Township.     Henry  Relfel,  Clk. 

Brazil,  I  nd.— Erection  of  high  school 
rostinK  about  $75,000  reported  under  con- 
Klderatlon.     Address  Bd.  Ekluc. 

Rockport,  Ind.— Co.  Comrs.  reported  to 
be  considering  erecting  new  court  house 
and  Jail  at  a  cost  of  $140,000. 

An.i  Arbor,  Mich,— Pond  &  Pond.  Steln- 
way  Hall,  Chicago,  111.,  are  architects  for 
propoaad  Union  Building  to  be  erected  by 
I'nfverslty  of  Michigan;  cost  reported  at 
$1,000,000. 

Kalamazoo,  Mich. — Plans  prepared  by 
Wemette,  Bradfleld-Mead,  Grand  Rapids, 
for  3-8tory  brick  nurses'  lodge  building  to 
Im!  erected  at  State  Hospital. 

Gree.ifleld,  III. — Maxwell  Township  School 
TruH.  wjld  $75,000  building  bonds. 

Peoria,  III. — Contract  soon  to  be  let  for 
erecting  county  Jail;  cost  $100,000. 

Wsvsrty,  III,— Deal  ft  Oinzell,  Lincoln, 
preparing  plans  for  brick  high  school  to 
coat  $40,000.     E.  Ettor,  Secy.  Bd.  Educ. 

Sparta.  Wis.— Citizens  voted  erecting  a 
high  school  on  Rusk  Avenue:  cost  $75,000. 

Two  Klarbors,  Minn, — Citizens  voted 
$30,000  bonds  for  erecting  an  addition  to 
high  school. 

Austin,  Tex, — Flans  being  received  for 
renovating  of  the  state  house  for  which 
legislature  has  appropriated  $125,000.  Joe 
riweris.  SUte  Supt.  Public  Bldgs.  and 
Grounds,  Aiutin. 

Street  Improvement,  public  school  and 
sewer  bonds  amounting  to  $725,000  have 
been  sold.     Address  Mayor. 

Oahraaton,  Tex, — Reported  plans  being 
preparad  for  improvements  and  additions 
to  be  erected  at  the  John  Sealy  Hospital: 
coat  $80,000. 

Tahoka,  Tex.— Citizens  voted  In  favor 
or  erecting  a  combined  court  house  and 
J»ll.  A  flreproof  building  costing  $60,000 
contemplated.    Address  Co.  Comrs. 

Mount  Vernon,  Wash.— Citizens  Aug.  11 
voted  $60,000  bonds  for  high  school. 

Portland,  Ore. — Plans  for  flrBt  unit  of 
4h»-2-^lory  Trades  School  K.  Twelfth  and 
IrviiKf  ,Str<^eUi  to  be  prepared  by  F.  A. 
Naruinofe,  School  Archt.:  cost  $100,000. 
Addr^-jui  Hchool  Bd. 


Salem,  Ore.— All  bids  opened  July  21  by 
(Jato  Sells,  Comr.  Indian  Affairs,  Wash- 
ington, D.  C.  for  addition  to  brick  assem- 
bly hall  at  Salem  Scliool  rejected;  new 
bids  will  be  received. 

Burbank,  Gal.— Bonds  for  $25,000  will  be 
sold  Aug.  2S  to  be  used  for  erection  of  a 
school.     Lela  E.   Doan.  Clk.    School  Trus. 

San  Francisco,  Gal. — Flans  being  pre- 
pared by  Lewis  P.  Hobart,  Crocker  Bldg., 
for  7-story  hospital  tor  the  University  of 
California:  cost  reported  to  be  $550,000. 

F.  J.  Churchill,  Secy.  Bd.  Pub.  Wks., 
writes  preliminary  sketches  being  pre- 
pared by  John  Ried,  Jr.,  First  National 
Bank  Building,  San  Francisco,  for  erect- 
ing northeast  wing  of  San  I<>ancisco  Hos- 
pital, Class  A  construction;   cost  $300,000. 

BIDS     DESIRED, 

Albany,  N.  V.— Until  Sept.  8  by  Trus- 
tees Public  Buildings.  Capitol,  Albany, 
for  alterations  to  first  and  second  stories 
of  Agricultural  Hall;  also  addition  to  State 
House,  for  the  Court  of  Appeals,  plumb- 
ing and  drainage,  both  proposals  adver- 
tised in  Engineering  Record.  Lewis  F. 
Pllcher,   State  Archt. 

Arverne,  N.  Y.— Until  Sept.  15  by  Treas. 
Dept.,  U.  S.  Coast  Guard,  Washington,  for 
moving  the  Rockaway  Coast  Guard  Sta- 
tion, Arverne,  advertised  in  Engineering 
Record. 

Thiells,  N.  Y.— Until  Sept.  7  by  Frank 
A.  Vanderlip,  Pres.  Bd.  Mgrs.,  Letchworth 
Village.  Room  215,  55  Wall  Street,  New 
York,  for  erecting  laundry,  service  build- 
ing, etc.,  at  Letchworth  Village,  Thiells. 
advertised  in  Engineering  Record.  Lewis 
F'.  Pllcher,  State  Archt..  Albany. 

White  Plains,  N,  Y.— Ofncial  reports 
state  bids  desired  until  Aug.  31  by  Bldg. 
Comn.,  Westchester  Co.  (Robert  S. 
Brewster,  Chmn.),  for  erecting  an  addition 
to  the  County  Courthouse.  Separate  bids 
desired  for  ventilating,  heating  and 
plumbing. 

Elizabeth,  N.  J. — Reported  desired  until 
Aug.  20  by  City  Council  for  remodeling 
and  addition  to  Home  for  Aged.  Separate 
bids  desired  on  plumbing,  heating,  electric 
elevator  and  refrigerator  work.  Oakley 
&  Sons,  Archts.,  280  Broad  Street. 

Englewood,  N.  J. — Reported  desired  un- 
til Sept.  8  by  Bd.  Educ.  for  erecting  a 
3-story  and  basement  high  school.  Ernest 
Sibley  and  J.  J.  Ferry,  Archts,,  Engle- 
wood. 

Morris  Plains,  N.  J.— Until  Aug.  25  by 
Bd.  of  Managers,  New  Jersey  State  Hos- 
pital. Morris  Plains  (P.  J.  Ryan,  Pres.) 
for  erecting  an  extension  to  the  Industrial 
Building. 

Harrlsburg,  Pa.— Until  Sept.  28  by  James 
A.  Wetmore,  Acting  Superv.  Archt., 
Washington.  D.  C,  for  extension  and  re- 
modeling (including  mechanical  equip- 
ment and  approaches)  of  U.  S.  Post  Office 
and  Court  House,  advertised  In  Engineer- 
ing Record. 

Washington,  Pa. — Press  reports  state 
bids  will  be  received  until  Sept.  6  at 
Adjutant  General's  Office,  Harrisburg,  for 
erecting  armory  for  Company  H.  Amount 
available  $30,000. 

Hyde  Park  (P.  O.  Cincinnati),  Ohio.— 
Reported  desired  until  Sept.  15  by  School 
Trus.  for  erecting  five  academic  buildings, 
the  bridge  and  tower  for  high  school,  ac- 
cording to  plans  by  Garber  &  Woodward, 
Union  Central  Building,   Cincinnati. 

Cincinnati,  Ohio. — Until  about  Sept.  11 
by  Clk.  Bd,  Educ.  for  furnisliing  material 
and  erecting  manual  training  building  at 
Oyler  School,  Storrs  and  Burns  Sts.  C.  W. 
Handman,  Business  Mgr. 

Columbus,  Ohio.— Until  Sept.  7  by  Bd. 
Educ.  (E.  B.  MacFadden,  Clk.)  for  fur- 
nishing material  and  erecting  the  founda- 
tion of  the  new  Ea.st  High  School  on 
East  Broad  School  site.  D.  Rlebel,  Archt., 
.New   Natl.    Bank    Bldg. 

Conneaut,  Ohio.— Until  Aug.  26  by  Bd. 
Educ.  (Warren  Miner,  Clk.)  for  furnish- 
ing material  and  erecting  an  eight-room 
flreproof  grade  school  in  Sub-Dlst.  No  5, 
Conneaut  Township. 

Marlon,  Ohio. — Reported  desired  until 
Aug.  27  by  Bd.  Educ,  Pleasant  Township 
Itural  School  Dist.  (G.  E.  Waddell  Clk.). 
for  erecting  a  fireproof  school.  Marrlolt. 
Allen  &  Hall,  Archts..  20  E.  Broad  Street, 
(Jolumbus. 

Woodstield,  Ohio,— Until  Sept,  9  by  Bd. 
Educ.  (F.W  Pollock.  Clk.)  for  erecting  a 
fireproof  high  school;  also  as  a  whole  or 
separately  heating,  plumbing,  ventilating, 
o  •  .Howard  &  Merriam,  Archts.,  8  E. 
Broad  Street.  Columbus. 

Lebanon,  Ind.— Later  official  reports 
slate  that  bids  will  be  received  by  County 
Auditor  until  Sept.  10  for  erecting  the 
proposed  F  J,  witham  Memorial  Hos- 
"'".'•.«}  ,.T^„'"  •**  <■'  ^"■'ck  and  stone,  and 
cost  $25,000.  Architects,  D.  A.  Bohieii  & 
Sons.    Majestic   Bldg.,    Indianapolis. 

Lebanon,  Ind.— Reported  desired  until 
^''/i.V  ,'^  ''''.. ^.''■^.'^'■"'"ees,  Witham  Me- 
morial HospiUl  (J.  A.  Coons,  Pres.),  Leb- 

stolTe  hXfaT""''    ^    '■''"'''    "^"^'^    ^"^ 

Rj*'°r/"p'i**''  "'-—About  Sept.  IB  by  Clerk 
Bd  of  Educ.  for  erecting  3-story  brick 
t«  rJ^r'^A^'\r.">'.*""i^  50  X  70  ft.,  to  cost 


Naperville,    III. — Until    Aug.    za    by    Bd 
Educ.   (John  B.  Cline.  Secy.)  for  erecting 
HiKh  school.    .1.  C.  Llewellyn,  Archt.,  First 
National    Bank    Building.    38    S.    Dearborn 
Street,  Chicago.  Hi. 

Eau  Claire,  Wis. — Reported  desired  until 
.'^cpt.  1  at  office  of  J.  Fennessey,  City 
Clk.,  for  erecting  City  Hall.  George 
Awsumb,  Archt.,  14  E.  Jackson  Boulevard, 
Chicago,  111. 

Belmond,  Iowa. — Reported  desired  until 
Aug.  26  by  W.  C.  Ramsay,  Mayor,  lor 
erecting  a  City  Hall.  T.  Thorwals  Thor- 
son,  Archt.,  Forest  City. 

Grand  River,  Iowa. — Reported  desired 
until  Aug.  27  by  T.  T.  Beck,  Secy.  Bd. 
Educ,  for  erecting  high  school.  John  Q. 
Bradley,  Arclit.,  Excelsior  Springs,  Mo. 

Tipton,  Iowa. — Reported  desired  until 
Sept.  2  by  T.  C.  Moffett,  Co,  Aud.,  for 
erecting  a  County  House.  Probable  cost, 
$50,000.  Charles  A.  Dieman  &  Co., 
Archts.,    Cedar    Rapids. 

Waterloo,  la. — Reported  desired  until 
Sept.  6  by  Independent  School  Dist.  of 
Orange  Township  (W.  O.  Tannreuther, 
Secy.,  R.  F.  D.,  Waterloo)  for  erecting 
2-story  and  basement  school.  Probable 
cost,  $50,000.  J.  G.  Ralston.  Archt.,  Syn- 
dicate Building. 

Austin,  Minn.— Until  Sept.  1  bv  Inde- 
pendent School  Dist.  No.  27  (C.  I.  Johnson, 
Clk.).  for  erecting  1-story  8-room  ward 
school.  Kinney  &  Macoraber,  Archts.. 
Minneapolis. 

Buffalo,  Minn.— Until  Sept.  2  by  C.  S. 
Hawker.  Clk..  Independent  School  Dist. 
No.  23  for  remodeling  high  school.  Kirby 
T.  Snyder.  Archt.,  643  Plymouth  Bldg., 
Minneapolis. 

Crosby,  Minn. — Until  Aug.  27  by  School 
Bd.    Independent   School   Dist.    No.    Bl    (J. 

E.  McCoy.  Clk..  Ironton,  Minn.),  for  erect- 
ing high  school.  E.  F.  Broomhall,  Archt.. 
710  Alworth  Bldg.,  Duluth. 

Minneapolis,  Minn. — Reported  desired 
until  Sept.  1,  A.  R.  Van  Dyck.  Archt.. 
McKnight  Bldg.,  for  erecting  three-story, 
42^  X  120-ft.  brick  superstructure,  con- 
crete foundation,  Maternity  Hospital,  at 
2201  Western  Avenue.  Probable  cost. 
$50,000. 

Rochester,    Minn. — Until  Aug.   26   by  A. 

F.  Wright.  City  Clk..  for  erecting  power 
plant  building.  Charles  L.  Plllsbury  Co., 
Engrs,,  805  Metropolitan  Life  Bldg,,  Min- 
neapolis, 

St.  Cloud.  Minn. — Until  Aug.  24  by  State 
Bd.  Control,  St.  Paul,  for  dining  hall  ad- 
dition State  Reformatory,  St.  Cloud,  in- 
cluding steel  and  c.  i.  work,  reinforcing 
steel  sash  and  operators,  slating  and  sheet 
metal  work,  etc.  C.  H.  Johnston,  Archt 
715  Capital  Bank  Bldg.,  St.  Paul,  Minn. 


:ht.,     J 
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St.  Croix  Falls,  Minn,— Until  Aug.  31  by 
J.  C.  Heglund,  Village  Clk.,  tor  erecting 
auditorium.  Hartford  &  Hausler,  Archts., 
1611  Pioneer  Bldg.,   St.   Paul. 

St.  Paul,  Minn.- Until  Aug.  31  by  State 
Bd.  Control,  Capitol  Bldg.,  St.  Paul,  for 
erecting  an  addition  to  the  Home  Econom- 
ics building  at  University  Farm  School, 
here,  including  ventilating,  heating, 
plumbing  and  electrical  work. 

Sisseton,  S.  D. — Until  Aug.  31  (extension 
of  date)  by  R.  F.  Sonstegard,  Secy.  Li- 
brary Bd..  tor  erecting  Carnegie  Library 
at  Sisseton,  S.  D.,  not  Sisseton,  Minn.,  as 
previously  stated.  George  Issenhuth, 
Archt.,   Huron,   S.  D. 

Cheyenne,  Wyo. — Reported  desired  until 
Sept.  6  by  H.  B.  Gates,  State  Treas.,  for 
additions  and  alterations  to  State  House. 
Probable  cost,  $150,000,  William  DuBois, 
Archt.,  1614  Capitol  Avenue. 

St,  Louis,  Mo. — Until  Sept.  1  by  James 
A.  Wetmore.  Acting  Superv,  Archt., 
Washington,  D.  C.  for  new  terazzo  floors 
in  certain  lobbies  and  corridors  of  the 
U.   S.   Custom  House  at  St.  Louis. 

Until  Aug.  27  by  Bd.  Pub.  Service 
(William  T.  Findly,  Secy.)  for  erecting  a 
nurses'  dormitory  on  the  grounds  of  the 
Robert  Koch  Hospital;  also  steel  windows 
for  Ward  buildings  Nos.  1  and  2,  Isolation 

San  Angelo,  Tex. — Reported  desired  un- 
til Aug.  25  by  Bd.  Educ,  for  erecting 
3-story  brick  high  school.  Ross  &  Caa- 
.son,  Archts.,  Waco. 

Copan,  Okla. — Reported  desired  until 
Aug.  28  by  A.  B.  Sparks.  Secy.  Bd,  Educ, 
for  erecting  2-story  and  basement,  HI)  x  76 
ft,  high  school.  Probable  cost.  $25,000. 
C.  A.  Henderson,  Archt.,  Cotfeyville,  Kan. 

Perry,    Okla.— Until   Sept.    13   by  W.    T.  I 
Farls,  Co.  Clk.,  for  erecting  4-story  stone  ' 
court    house.    76    x    98    ft.,    to   cost    about 
$100,000.     Architect,  J.  W.  Hawk  of  Okla- 
homa City. 

Grand  Mound,  Wash. — It  is  reported 
that  bids  will  be  received  until  Aug.  31 
by  E.  S.  Emigh.  Secy.,  State  Bd.  Control, 
for  erecting  2-stor.v  concrete  or  brick 
school.  Appropriation  available  $60,000 
for   structure   and    equipment. 

Esperanza,  Gal. — Until  Aiig.  30  by  School 
Dist.  Trus.  addressed  to  F.  W.  Rich, 
Clk.,  Lancaster,  for  erecting  a  building. 

Los  Angeles,  Cal. — Until  Aug.  26  (re- 
adverti.sement)  by  Bd.  Ednc.  (William 
Shfldon.  .Sccv.).  for  erecting  school  on 
Fifth  Street,  San  Pedro.  Separate  bids 
for  school  on  Annandale  site  and  school 
on   Thirtieth   Street. 
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PRICES     AND      LETTINGS. 
iflndicates  award  of  contract. 

A^Bangor,  Me. — Contract  awarded  by 
State  Hospital  Trus.  to  Otto  Nelson  Co., 
Bangor,  for  erecting  congregate  dining 
room  in  Building  "A"  at  Bangor  State 
Hospital,   at  $33,125. 

ALaconia,  N.  H. — Contract  awarded  W. 
M.  Bisson,  Laconia,  for  erecting  nurses' 
home  at  Laconia  Hospital. 

-i^Amherst,  Mass. — Contract  for  erecting 
high  school  awarded  Caspar  Ranger 
Constr.  Co.,  Holyoke,  at  $73,816. 

Providence,  R.  I. — Lowest  bid  opened 
Aug.  4  by  Bd.  Contract  &  Supply  for 
erecting  Beaufort  Street  School  was  sub- 
mitted by  Charles  B.  Magulre  Co.,  Provi- 
dence, at  $33,279;  Gordon  E.  Hassam, 
lowest  for  heating  at  $14,300. 

-ArBlnghamton,  N.  Y.  —  Contract  for 
erecting  New  Street  and  Helen  Street 
schools  reported  awarded  Parsons  Constr. 
Co.,  Binghamton,  at  $117,775. 

♦  Buffalo,  N.  Y. — Contract  for  masonry 
work  on  eight-room  brick  addition  to 
School  54  at  Main  Street  and  Leroy 
Avenue  awarded  O'Malley  Bros.,  Buffalo, 
at   $42,590. 

ALockport,  N.  Y. — Contract  for  mason 
and  carpenter  work  on  enlargine'  county 
clerk's  office  awarded  Manlon  Bros.  Co., 
Rochester,    at    $23,163. 

•  New  Dorp,  S.  I.,  N.  Y.— Contract 
awarded  John  J.  Hearn  Constr.  Co.,  fis 
West  Forty-sixth  Street,  New  York,  for 
erecting  Cottage  No.  2  at  City  Farm 
Colony,  Staten  Island,  at  about  $35,000. 
Sub- bids  are  desired  by  the  company. 
C.  B.  Mayers,  Archt.,  1  Union  Square, 
New  York. 

-^Scarsdate,  N.  Y. — Contract  for  erect- 
ing high  school  reported  awarded  George 
Kelly,  Yonkers,   at  $62,400. 

Utica,  N.  Y.— Thomas  F.  Byrnes,  Utlca, 
submitted  lowest  bid  on  mason  and  car- 
penter work  on  the  Kernan  School  at 
$91,980. 

*Watertown,  N.  Y. — Contract  for  erect- 
Arsenal  Street  School  awarded  Charlebois 
Bros.,  Watertown,  at  $53,875. 

■^Allentown,  Pa. — Following  are  four 
lowest  bids  opened  by  School  Bd.  for 
erecting  Mosser  School:  Ochs  Constr.  Co., 
$75,000  (awarded  contract);  Jacob  Nagle, 
$79,850;  Butz  &  Clader,  $86,361,  and  G.  H. 
Hardner,  $86,562,  all  of  Allentown. 

-ArHarrlsburg,  Pa. — Contract  for  erect- 
ing building  at  State  Arsenal  awarded 
Beard  Constr.  Co.,  Lancaster.  Appro- 
priation $40,000. 

-ArParkersburg,  W.  Va. — Contract  award- 
ed Roche-Bruner  Bldg.  Co.,  Cincinnati, 
for  erecting  3-story,  fireproof  high  school. 
FYank  L.  Packard,  Archt.,  New  Hayden 
Building,  Columbus,  Ohio. 

Wellsburg,  W.  Va. — Following  are  four 
lowest  bids  opened  Aug.  11  by  Superv. 
Archt.,  Washington,  D.  C,  for  construct- 
ing U.  S.  Post  Office:  Colonial  Constr.  & 
Supply  Co.,  Charlottesville,  Va.,  $41,500; 
Barnes  Bros.,  Logansport,  Ind.,  $42,400; 
Thomas  W.  Cissell,  Wooster,  Ohio,  $42,- 
500;  James  Devault,  Canton,  Ohio,  $12,600. 

♦Rock  Hill.  S.  C. — Contract  for  erect- 
ing gymnasium  at  Winthrop  College 
awarded  Wlllard  Boggs  Co.,  Spartanburg, 
and  heating  and  plumbing,  L.  F.  Wal- 
drop.  Rock  Hill;  cost  $60,000. 

♦Quitman,  Ga. — Contract  for  erecting 
U.  S.  Post  Office  awarded  Westchester 
Engineering  Co.,  White  Plains,  N.  Y.,  at 
$38,891. 

♦St.  Augustine,  Fla. — Contracts  award- 
ed Aug.  9  by  State  Bd.  Control,  Jackson- 
ville (P.  K.  Yonge,  Chmn.),  for  erecting 
buildings  for  State  School  Deaf  and 
Blind,  St.  Augustine,  as  follows:  CJeneral 
construction.  E,  J.  Masters,  St.  Augus- 
tine, $26,949;  heating,  D.  L.  Rathbone, 
Jacksonville,  $1,400.  Edwards  &  Say- 
ward,  Archts.,  Candler  Bldg.,  Atlanta,  Ga. 

♦  Henderson,  Ky. — Contract  for  erect- 
ing city  hospital  awarded  Ernest  Ringo 
Constr.   Co.,   Evansville,   at   $24,500. 

♦Stevens  Point,  Wis. — Contract  for 
erecting  woman's  dormitory  at  Normal 
School  awarded  J.  F.  Weinberg,  Grand 
Rapids,  Wis.  Building  will  cost  about 
$76,000. 

♦Davenport,  Iowa. — Contracts  awarded 
by  Bd.  Educ.  (J.  D.  McCollister,  Secy.) 
for  erecting  Manual  Training  School  at 
Eleventh  and  Main  Streets  (bids  opened 
Aug.  12)  as  follows:  General  construction, 
Henry  Tappendorf,  Rock  Island,  111.; 
plumbing,  Ryan  Plumbing  &  Htg.  Co., 
Davenport;  heating,  C.  L.  Moore,  Daven- 
port; wiring.  Electric  Constr.  &  Machy. 
Co.,  Rock  Lsland,  111.  Clausen  &  Kruse, 
Archts.,  Davenport. 

♦  Fontanelle,  Iowa. — Contract  for  erect- 
ing the  school  .awarded  Young  &  Wood- 
ward,  Creston,   at   $28,800. 

♦  Hastings,  Minn. — Contract  awarded  by 
.State  Bd.  Control.  St.  Paul,  to  W.  L. 
Klngsley,  Faribault,  for  furnishing  ma- 
terial and  erecting  new  east  wing,  main 
building,  Hastings  State  Asylum,  Hast- 
ings, Including  plumbing  and  electrical 
work.  C.  If.  Johnston,  Archt.,  Capital 
Bank   Bldg.,    St.   Paul. 

♦  Kearney,  Neb— Contra't  for  erecting 
building  at  State  Normal  School  awarded 
W.   F,  Crosslpy,  Kearney,  at  $57,867. 


♦Webb  City,  Mo. — Contract  for  erect- 
ing U.  S.  Post  Office  awarded  George  A. 
Shaul    &    Sons,    Seneca,    Kan.,    at    $51,542. 

♦Miles  City,  Mont. — Contract  awarded 
by  School  Bd.  to  Edw.  Leesie  Co.,  Bill- 
ings, at  $47,242,  for  erecting  3-story,  63  x 
123-ft.  school  (bids  opened  Aug.  12).  Next 
3  lowest  bids:  Clearlnan  &  Co.,  Miles 
City,  $47,4,50;  Horton  &  Wlllets,  Great 
Falls,  $49,480;  N.  P.  Nelson,  Miles  City, 
$51,300.     B.  Rivenes,  Archt.,  Miles  City. 

♦Edmonds,  Okla.  —  Contract  awarded 
Aug.  12  by  State  Bd.  Pub.  Affairs  for 
erecting  Central  Normal  School,  library 
and  class  room  to  Krelpke  &  Schafer 
Constr.  Co..  El  Reno,  at  $46,500.  Other 
bids:  S.  O.  Campbell  Co.,  Okla.  City,  $47,- 
600;  Holmboe  Co.,  $49,700;  Swatek  & 
Parket,  Okla.  City,  $54,990;  Relnhart  & 
Donovan,  Okla.  City,  $56,800. 

♦Davenport,  Wash. — Contract  for  erect- 
ing high  school  awarded  James  Sheridan, 
Spokane,  Wash.,  at  about  $40,000:  plumb- 
ing to  Arnold,  Evans  Co.,  Spokane, 
Wash.,   at   $5,700. 

♦San  Franclscp,  Cal. — Contract  for 
erecting  second  story  to  Municipal  Ry. 
carhouse  at  Geary  Street  and  Presidio 
Avenue  awarded  by  Bd.  Wks  to  James 
L.  McLaughlin,  244  Kearney  Street,  at 
$26,747. 


PRIVATE  BUILDINGS 


PROPOSED     WORK 

Boston,  Mass. — Reported  Fidelity  Trust 
Co.  will  erect  11-story  bank  and  office 
building  on  State  Street;  cost  $400,000. 

Albany,  N,  Y. — Plans  prepared  by  R.  D. 
MacPherson,  121  N.  Pearl  Street,  for 
parochial  school  and  convent,  187  x  132  ft., 
3  stories  and  basement,  brick  and  stone, 
for  St.  Vincent  de  Paul's  R.  C.  Church. 
Rev.  William  R.  Charles,  Pastor,  Madison 
Avenue  and  Patrldge  Street. 

Brooklyn,  N.  Y. — Plans  filed  for  7-story 
hrick  storage  building,  concrete  roof,  at 
Bridge  and  Plymouth  Streets,  for  Kirk- 
man  &  Son,  Bridge  and  Water  Streets: 
cost  $100,000.  S.  A.  Moore,  Archt.,  315 
New  York  Avenue. 

Long  Island  City,  L.  I.,  N.  Y.— Plans 
filed  for  6-story  brick  office  and  loft 
building  to  be  erected  at  Hunters  Point 
and  Van  Alst  Avenues  for  Degnon  Constr. 
Co.,  cost  $230,000.  Albert  Thompson, 
Archt.,  1133  Bway.,   New  York. 

New  York,  N.  Y.— Plans  filed  for  fol- 
lowing buildings:  12-story  fireproof 
apartment  house  at  63  E.  Ei^htv-fourth 
Street  for  Fenlo  Realty  Co.,  cost  $450,000, 
Emery  Roth.  Archt.,  119  W.  Fortieth 
Street;  13-story  fireproof  apartment 
house  at  Park  Avenue  and  Eightv-flrst 
Street  for  Nine-Thirty  Park  Avenue  Co., 
cost  $375,000,  Schwartz  &  Gross,  Archts., 
347  Fifth  Avenue;  5-story  brick  tenement 
at  Review  Place  and  23Sth  Street  for 
238th  Street  Constr.  Corporation,  cost 
$50,000,  Moore  &  Landsiedel,  Archts., 
Third  Avenue  and  148th  Street. 

New  York,  N,  Y.— Plans  filed  for  17- 
story  brick,  limestone  and  terra  cotta 
apartment  house  to  be  erected  at  Park 
Avenue  and  Fifty-fifth  Street  for  420  Park 
Avenue  Company.  Warren  &  Wetmore, 
Archts..  16  East  Forty-seventh  Street. 
Cost,  $800,000. 

Coraopolis,  Pa.  —  Plans  prepared  for 
Presbyterian  Church;   cost   $75,000. 

Pittsburgh.  Pa. — Wolverine  Supply  & 
Mfg.  Co.  will  erect  at  Western  Avenue 
and  Fontella  Street  a  3-story  fireproof 
brick  building. 

Fairmont,  W.  Va. — Plans  prepared  by 
L.  J.  Dean,  Foster  Bldg.,  for  4-story 
brick  apartment  house  to  be  erected  on 
Sixth  Avenue;  cost  $40,000. 

Huntington,  W,  Va. — Plans  prepared  by 
V.  T.  Ritter,  Huntington,  for  two  addi- 
tional stories  to  Valentine  Bldg.;  cost 
$35,000. 

Louisville,  Ky. — Reported  plans  being 
being  prepared  for  five-story  office  and 
store  building  to  be  erected  on  Fourth 
and  Market  Streets  by  Bankers  Realty 
Co.,  at  a  cost  of  $75,000.  George  G.  Sum- 
mers, Secy.  Inter  Southern  Insurance 
Co.,   reported  interested. 

Louisville,  Ky. — Bankers  Realty  Co. 
(George  G.  .Summers,  Secy.),  is  reported 
planning  erection  of  building,  probably 
five  stories  high  at  Fifth  and  Market 
Streets;  cost,   $125,000. 

Cleveland,  Ohio. — Contract  soon  to  be 
let  for  erecting  three-story  brick  and 
stone  fireproof  building  St.  Stephen  Hall, 
for  St.  Stephen  R.  C.  Church;  cost  $65,000. 
E.  J.  Schneider,  Cuyahoga  Building, 
Archt.     Rev.  J.   P.  Farrelly,  Pastor. 

St.  Wendelin's  Slovak  Catholic  Church, 
2281  Columbus  Road  S.  W.,  contemplates 
erecting  a  group  of  buildings  including 
church,  parish  residence,  sisters'  home 
and  schoolhouse  at  Columbus  Road  and 
Feeman  Avenue  S.  W.  costing  $175,000. 
Rev.  Augustine  Tomasek.  Pastor. 

Forest  City  Engineering  Co.,  Hippo- 
drome Bldg.,  is  preparing  plans  for  a 
warehouse  to  be  erected  for  Union  Paper 
&  Twine  Co.  at  Lakeside  Avenue  and  E. 
Twenty-second  Street. 


Cleveland,  Ohio.  —  Reported  Superior- 
Doan  Realty  Co.  Intends  erecting  on  site 
of  old  car  barns  of  Cleveland  By.  Co.  at 
Superior  Avenue  and  E.  105th  Street  a 
commercial  building;  cost,  at  least  $100,- 
000. 

Cleveland,  Ohio— George  S.  Hammond, 
4220  Prospect  Avenue,  Is  preparing  plans 
for  a  13-story  addition  to  Hollenden  Hotel 
on  the  Vincent  Avenue  side.     Cost,  $100,- 

000. 

Ironton,  Ohio— Weber,  Werner  &  Ad- 
kins,  Cincinnati,  selected  to  prepare  plans 
for  the  Masonic  Temple,  to  be  4-story, 
fireproof, 

Columbus,  Ind. — Masons  soon  to  have 
plans  prepared  for  Masonic  Temple. 

Indianapolis,  Ind. — Plans  completed  by 
Hampton  Court  Realty  Co.  for  apartment 
house  to  be  erected  at  Sixteenth  and 
Meridian  Streets,  to  cost  $175,000. 

Chicago,  III. — Reported  Harry  W.  Rub- 
lofC,  10  S.  La  Salle  Street,  will  erect  at 
W.  Sixty-ninth  and  Green  Streets  a  store, 
theater,  office  and  hall  building;  cost, 
$100,000. 

Duluth,  Minn.— A  Y.  M.  C.  A.  building 
costing  $60,000  is  to  be  erected  here  as  a 
memorial  to  the  late  Ward  Ames,  Sr. 

St.  Paul,  Minn. — Reported  contract  soon 
to  be  let  by  Mark  Fitzpatrick,  Archt.,  17 
W.  Nmtli  Street,  for  erecting  fireproof 
brick  and  terra  cotta  apartment  house  at 
668  Central  Park  Place  for  Mrs.  Delia 
Filben;  cost,  $250,000. 

Butte,  Mont. — Plans  being  prepared  by 
Wilson  &  Cutting,  Butte,  lor  reinforced 
concrete  theater  to  be  erected  at  Georgia 
and  Harrison  Avenues  for  the  Harrison 
Avenue  Theater  (io.,  in  which  Nelson  & 
Pederson,  local  contractors,  are  inter- 
ested.    Cost  $65,000. 

Butte,  Mont. — Plans  prepared  by  Wil- 
son &  Cutting,  325  Electric  Bldg.,  for  an 
8-story  brick  and  terra  cotta  apartment 
house  to  be  erected  at  West  Park  and 
Washington  Streets;   cost,  $200,000. 

Galveston,  Tex. — Contract  soon  to  be  let 
for  erecting  5-story  hotel.  Steve  Sgitlco- 
vich.  Cotton  Exchange  Bldg.,  owner. 

Walla  Walla,  Wash.— Plans  to  be  pre- 
pared by  George  B.  Purvis,  Northern 
Bank  Building,  for  a  six-story  70  x  120 
It.  brick  and  mill  constructed  hotel,  to  be 
erected  by  the  New  Grand  Hotel  Co.,  at 
a  cost  of  $150,000. 


♦  Petersburg,  Va. — Contract  for  erect- 
ing 3-story  apartment  house  awarded 
E.    D.    Hobbs,    Law    Bldg.      Cost    about 

$100,000. 

♦Meridian,  Miss. — Contract  for  erecting 
East  End  M.  E.  Church  awarded  F,  Hop- 
kins, Meridian.     Cost  $25,000. 

♦Detroit,  Mich, — Contract  for  erecting 
Regent  Theatre  awarded  by  Paul  J. 
Schlosa  Amusement  Co.  of  Muskegon  to 
Frank  Farrlngton  Co.,  Detroit,  at  $55,000. 
Paul  Crane,  Detroit,  Archt. 

♦St.  Joseph,  M Ich.— Contract  for  erect- 
ing receiving  home  and  headquarters  for 
Michigan  Children's  Home  Society 
awarded  Max  W.  Stock  of  St,  Joseph. 
Approximate  cost  $25,000. 

♦Sloux  City,  Iowa. — Contract  awarded 
for  erecting  I-story  and  basement  edifice 
for  First  M.  E.  Church  to  Dubel  &  Ander- 
son, Sioux  City,  at  $65,000.  Beuttler  & 
Arnold,  Archts.,  Security  Building.  Rev. 
J.  Smith,  Chmn.  Bldg.  Com. 

Seattle,  Wash.  —  Following  are  four 
lowest  bids  received  for  erecting  a  3-story 
apartment  house  and  4-story  hotel  at 
Fourth  Avenue  and  Marion  Street,  for 
Dr.  Lincoln  Smith:  (a)  stone,  (b)  terra 
cotta:  Flnne  &  GJarde,  Northern  Bank 
Bldg.,  (a)  $68,347,  (b)  $67,559;  MacRae 
Bros.,  American  Bank  Bldg..  (a)  $69,000, 
(b)  $67,182;  Pearson  Constr.  Co.,  Seattle, 
(a)  $72,630,  (b)  $71,887;  Martin  &  Dugan, 
Northern  Bank  Bldg.,  (a)  $72,100,  (b) 
$71,300. 

♦Rendrlckson  &  Co.,  Globe  Block,  has 
contract  at  $31,044  for  4-8tory  terra  cotta 
hotel,  and  MacRae  Bros.,  EJmpire  Build- 
ing, at  $32,215.  contract  for  3-story  terra 
cotta  apartment  house  to  be  erected  at 
Fourth  Avenue  and  Marlon  Street  for  Lin- 
coln Smith  of  New  York,  according  to 
plans  by  W.  R.  B.  Wilcox  and  Julian 
Everett,  Assoc.  Archts.,  Boston  Block. 


NEW  INDUSTRIAL  PLANTS 


BIDS     DESIRED, 

New  Haven,  Conn. — Reported  desired 
until  Sept.  1  by  R.  W.  Foote,  Archt., 
Chamber  of  Commerce,  for  erecting 
3-story,  60  x  75  It.,  brick  and  steel  gar- 
age  for   Cowles  Tolman. 

Farrell,  Pa.— Until  Aug.  23  by  Slovak 
Workingmen's  Educational  Club  (J.  M. 
Matuscak,  Secy.)  for  erecting  club  house 
at  Spearman  Avenue  and  Fecjeral  Street. 

Minneapolis,  Minn. — Until  Aug.  23  by 
Ruddeil  Grader  Mfg.  Co.,  2229  University 
Avenue,  tor  erecting  a  2-story  and  base- 
ment office  building. 


PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

♦Buffalo,  N.  Y. — Contracts  for  erecting 
136  X  47  ft.,  3-story  and  basement.  In- 
fants' home  and  mortuary  building  at  S. 
Park  and  Ridge  Avenues  for  Our  Lady  of 
Victory,  R.  C.  Church,  awarded  as  fol- 
lows: Structural  steel.  Progressive  Steel 
Co.,  Builders  Exchange,  Buttalo;  masonry, 
E.  S.  Jordan,  Lackawanna  City;  cut  stone, 
Henry  Ellis,  Medina.  Probable  total  costs 
$155,000.  A.  A.  Post,  Archt.,  Brisbane 
Building. 

♦  Mt.  Vernon,  N.  Y. — Contract  for  erect- 
ing station  for  Harlem  Road  at  West  Mt. 
Vernon  awarded  Phoenix  Constr.  Co.,  41 
Park  Row,  New  York.  Approximate  cost 
$160,000. 

♦New  York,  N.  Y. — Contract  for  erect- 
ing 16-story  bank  and  office  building  at 
Fifth  Avenue  and  Forty-third  Street  for 
the  Five  Hundred  and  Eleven  Fifth  Ave- 
nue Corporation  awarded  Columbus  Cir- 
cle Constr.  Co.,  15  Columbus  Circle.  York 
&  Sawyer,  Archts.,  50  E.  Forty-first 
Street. 

♦Contract  for  erecting  12-8tory  apart- 
ment house  at  Park  Avenue  and  Fifty- 
first  Street  awarded  A.  L.  Mordecai  & 
Son,  Inc.,  30  E.  Forty-second  Street. 
Warren  &  Wetmore,  Archts.,  16  E.  Forty- 
seventh  Street. 

♦  Rochester,  N.  Y. — Contract  for  erect- 
ing 2-story  brick  store  and  loft  building 
for  Dr.  Sumner  Hayward,  at  East  End 
Avenue  and  Scio  Street,  awarded  E.  D. 
Albright,  Insurance  Bldg.;  cost  $50,000. 

♦Troy,  N.  Y.  —  Contract  awarded 
Charles  Crowley  &  Co.,  Troy,  for  erecting 
brick,  steel,  granite  and  marble  office 
building,  53  x  83  ft.,  for  Troy  Gas  Co. 
Cost  $100,000. 

♦Donora,  Pa. — Contract  for  erecting 
church  3.nd  manse  for  First  Presbyterian 
Church  awarded  W.  F.  Blair  &  Son, 
Waynesburg,  at  $24,200. 

♦Johnstown,  Pa. — Contract  for  improve- 
ments to  St.  John's  Parochial  School 
awarded  George  Kepple,  Johnstown,  at 
$40,000. 


PROPOSED     WORK 

Fulton,  N.  Y. — Plans  completed  by  Hun- 
ter Arms  Co.  for  two  factory  buildings. 
Estimated  cost  $30,000. 

Lestershire,  N.  Y. — Endicott,  Johnson 
&  Co.,  Lestershire,  will  erect  a  shoe  fac- 
tory here. 

New  York,  N.  Y.— Plans  filed  for  7- 
story  fireproof  cold  storage  and  freezing 
plant  to  be  erected  at  88  Gansevoort 
Street,  for  Manhattan  Refrigerating  Co.; 
cost,  $80,000.  John  C.  Clover,  Archt.,  222 
Navy  Street,  Brooklyn. 

Pearl  River,  N.  Y. — Plans  being  pre- 
pared by  William  E.  Austin,  46  West 
Twenty-fourth  Street,  New  York,  and 
contract  will  soon  be  awarded  for  erect- 
ing 3-story  addition  to  antitoxin  labora- 
tory of  the  Lederle  Laboratories  Co.  at 
Pearl    River.      Estimated    cost    $30,000. 

Rochester,  N.  Y. — Two-story  and  base- 
ment addition  54  x  92  ft.  for  barrel  and 
tank  building  is  to  be  erected  plant  of 
Vacuum  Oil  Co.;  cost  $45,000,  to  be  erected 
by  day  labor. 

Franklin,    Pa. — Reported  rebuilding    of 

plant     of     French     Creek  Foundry     Co. 

recently  destroyed  by  fire,  is  under  con- 
sideration. 

St.  Paul,  Minn. — Reported  Equity  Co- 
operative Exchange,  209  Pioneer  Bldg., 
intends  erecting  terminal  elevator  of  500,- 
000  bu.  capacity.  Cost  about  $150,000.  J. 
M.  Anderson,  Pres.,  2170  Marshall  Avenue. 


PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

♦Chlcopee.  Mass. — An  additional  con- 
tract for  another  building  at  the  plant  of 
the  Fisk  Rubber  Co.  awarded  *'red.  T. 
Ley  Co.,  Springfield.     Cost  $300,000. 

♦Bristol,  Conn.  —  Contract  awarded 
Levering  &  Garrigues,  New  York,  for 
erecting  brick,  steel  and  concrete  building 
in  rear  of  present  plant  of  New  Departure 
Co.  on  N.  Main  Street. 

♦Auburn,  N.  Y. — Contract  to  erect 
150  X  50  ft.  addition  to  dye  house  on 
North  Division  Street  for  Nye  &  Walt 
Carpet  Mfg.  Co.  awarded  B.  K.  Fenno, 
Rosenbloom  Bldg. 

♦St.  Johnsvllle,  N.  Y.— Stephen  Hines. 
Herkimer,  has  received  contract  for  erect- 
ing two  additional  stories  to  3-story  mill 
building  under  construction. 

♦Rome,  N.  Y. — General  contract  award- 
ed Parry  &  Jones.  Rome,  by  Rome  Brass 
&  Copper  Co.  for  erecting  an  addition  to 
casting  shop,  140  x  200  ft.,  1  story,  brick 
and  steel,  and  for  structural  steel,  to  the 
American  Bridge  Co.,  Buffalo. 

♦Union,  N.  Y.  —  Contract  awarded 
Mitchell  Co.,  74  State  Street,  Binghamton, 
for  erecting  1-story.  115  x  136-ft.  brick 
and  steel  manufacturing  building  for 
Union  Forging  Co.:  structural  steel 
awarded   Williams   Bridge   Co.,    Syracuse. 

♦Utica,  N,  Y. — Contract  awarded  by 
Onelta  Knitting  Mills  as  follows  for  erect- 
ing 1 -story  addition  to  3-story  building: 
cost  $25,000;  masonry,  George  W.  Shippy. 
218  Court  Street;  carpentry.  Henry  Kas- 
sing,  Utica.  C.  R.  Makepeace,  Archt., 
Butler  Exchange  Bldg.,   Providence. 
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N.  J.— ConUmot  awarded 
Stewart  Conatr.  Co..  Naw  Tork.  (or  er«ct- 
IBS  plant  bar*  (or  Amerieaa  A  Britiah 
iBk.  Co.:  R.  D.  Wood  *  Co..  FtiUadelphla. 
Pa.,  eontract  (or  hydraolte  praaaca  and 
latkao;  loati  and  othar  aqolMBaBt.  MUca- 
BaBB«Bt-Pand  Tool  <^.  nSSatd.  N.  J.: 
niarhlaary.  Waatlnchouaa.  Oiarcfa.  Kerr  * 
Co..  N«w  Tork. 

*N««i  Brunawlck.  N.  J.— Oaneral  oon- 
ti*et  awardad  to  Jokn  W.  Cowpcr  Co., 
FWaMr  BMf..  BaOale.  (or  t-story  and 
kaaaaaaat  aMIttoB.  n  s  IM  (l.  brick  and 
ataaL  to  piaat  of  8toBpla»  Automobile 
Oa.;  ataal  work  to  Fariiiaou  Steal  ft  Iron 
Ob.,    ~    ^ 


'AMemphla.  Tenn.^Contract  (or  erecUnc 
Hre-ctorr  flour  and  com  meal  mlU  on 
Vlrvtnla  Avenue  and  lUlnola  Central  R.R. 
awarded  Kanchcr,  Hodses  ft  Cok,  Bx- 
chansa  BoUdlnc  by  John  Wade  ft  Sooa. 

^kCaatOK.  Olile.  Contract  (or  ateel 
work,  bwludlliK  atovea  (or  blaat  (urnacea. 
for  United  Funtaca  Co..  awarded  Variety 
Iron  ft  Steel  Wka.  Co..  Clevdand. 

'AFoaMrIa,  Ohio. — Contract  (or  oracUne 
S-atory  packtns  bouae  awarded  J.  J. 
Meyer.  Lorain,  at  tai.tTS. 

'ftYouiMatewn.  OMa. — Contract  awarded 
Stona  ft  Wabatar  Bdc.  Co..  Boaton.  Maaa.. 
(or  araetlBS  oOea  boUdlns  and  laboratory 
tor  T«aacM«wa  Shaat  ft  Tube  Co.    Coat 


*V. 


Ohio.  —  Contract      (or 


aractlnc  laboratory  and  office  butldlns  (or 
TaaaaAoara  Sheet  ft   Tube  Co.   awarded 


_    Wabatar    Co.,    Boaton. 
Coat,  eoaplata.  tSTt,M«.    Burnbam  ft  Co.. 
CtaleagOk  fit.  Ar^ta. 


MISCELLANEOUS 


PROPOSED     WORK 

Paric   Imprevamaflt-^anaavllle.   Ohio.— 
CItiaaBa  Totad  tSCtM  boada  (or  park  Iro- 


BIDS     DESIRED. 

Coadult— Boaton,  Maaa.— Until  Auc.  2< 
by  Bdward  F.  Murphy,  Comr.  Pub.  Wka., 
BeatoiL(or  Stony  Brook  Conduit,  Section 
No.  •,  Wcat  RoxDury. 

Palntlna  Dama— Albany,  N.  Y.— Until 
Ans  SI  by  W.  W.  Wotherapoon,  Supt. 
Pub.  Wka..  Albany,  (or  palntlna  auper- 
atractoraa  o(  raoraDle  dama  over  Mohawk 
Blrar  at  Botterdam.  Cranaarllle.  Amater- 
^un.  Tribca  Hill.  Toat.  Cananjoharie  and 
Fort  Plain. 

Conduit  Work— Warda  laland,  N.  Y.— 
DdIU  Aus.  a  by  State  Hoapltal  Coron., 
Oapltol.'  Albany,  (or  conduit  work  con- 
itartliw  the  aaw  IM  patient  acute  hoapltal 
wltbUtdbeB  bantfnc  at  the  Manhattan 
State  Boapllal.  War&i  laland.  Lewla  P. 
PSehar.  StaU  ArcbL,  Capitol.  Albany. 

eiavatara— Camdan,  N.  J.— Un"'  Sept 
14  by  Jamea  A.  Wetmore.  Actlns  Supenr. 
Areht..  Waahli^on.  D.  C.  (or  the  tn- 
alaOatioii.  completa.  ot  an  electric  elevator 
Is    tba    u.    B.    Poat    Ofllce    and    Cuatom 


Caa  Frenta— Atlanta,  Oa.— UnUI  Sept. 
U  by  P.  H.  Doahay.  Supt.  Priaona,  Waah- 
laston.  D.  C,  tor  (umlahlna  and  deliver- 
las  at  the  tr.  a  Penitentiary.  Atlanta. 
ataal  eall  (ronta  and  mechanical  locklnjc 
devleaa  (Or  entire  cell  blocka  In  main  cell 
wtac  of  aald  bulMlnc. 

Catvarta  —  Taiawoll.    Tenn.  —  Reported 
'    ootll    Auc    M    by    County    Road 
(or   eonatnietinc   eulverta    to    be 
la   oooatructlns  Tarloua   roada,   as- 
atlns  about  IM  milea. 

Cawarato  Btapa  CInelnnatl.  Ohio.— UnUI 
AlW.  M.  by  I>hlllp  Foadick.  Dir.  Pub. 
Baiika.  (or  cooatroctlnc  concrete  atepe 
at  walka  on  Ruah  Street,  from 
Aroaae    to    Miami    and    Erie 


JOMlpwam  for  Drydock' 
to  Sepc   11.  by  MaJ.    F.   C 


Matal  Louvara.  Steel  Tranavaree 
Aaekara.  Ku. — Panama. — Until  Attg.  11 
bjr  Major  F  C.  Bona,  Coipa  tign., 
U.  8.  ▲..  Purebaainc  OSoar,  Panama 
Oaaal.  Waahlnston.  D.  C,  tar  dr.  *tO— 
MitUt  leavera.  wooden  earvo-handllnc 
baoHlk  with  nttlnsa.  abaat  zinc,  etc.; 
■Iw  nattl  Sept.  X  (or  Clr.  Ml— Steel  trana- 
varae  aarbora  (or  Pier  No.  II. 

'anama. — On- 

.     .  Bocv*.  Corpa 

U.   8.    A.   Oen«ral   Purchaainc  0(- 

Fanama  Canal,   Waahincton,  D.  C. 

'  ir   drtren    eapatan.    awltchboard, 

■d   laloeaaanaoaa   equipment   (or 

No.  1.  Balboa  Tcrmlnala. 


PRICES     AND     LETTINOS. 
♦/■dioafaa  award  a/  ooatroot. 

«Coal  MelaMwa  Maiklmri     New  York, 
N.  y. — Coatraet  lor  caal  boiatlna  roachin- 
omlttlns    bead 


booae  part  of  eoal  haadllnc  plant  (or  O. 
H.  Perry  ft  Son.  loc,  foot  of  Eaat  Nlne- 
taeoth  Straat.  baa  bean  awarded  to  the 
Ooarantae  CoMtr.  Co..  New  Tork.  Charlea 
B.  HlsHM.  BBsr..  M  Choreh  Street. 

'^^arfc  Work — Auatin,  Minn.— Contract 
reported  awarded  (or  removal  at  71,000 
en.  yd.  of  earth  In  Horace  Anatln  State 
Park.  Anatln,  to  Oreat  Nortbam  Bridxe 
Co..  MlaaeapoUaL  at  It.M  ctt.  per  co.  yd. 
Coat  aboot  nMM. 


Proposals 

For   Propoaala  Advertleed,  aee   Pagoe 
44,  45,  46  and  47. 

WATERWORKS. 
Btda  SeeEhiK. 

CloaoL  Record. 

Auk.  14.  Reaervoir,  LAiverna.  Minn.  Aug.  14 

Adv.  Aug.  14.  II. 
Au«.  14.  Dam,  Etc.  Charlton,  Iowa  Aug.  14 
Aug.  14.  Water   Wka..    MllUgan, 

Neb Aug.  14 

Aug.  14.  Waterworka,  Sparta,  111. .  Aug.  14 

Adv.   Aug.   14. 
Aug.  24.  Water   Wka.,    Centervllle. 

Iowa Aug.  21 

Aug.  IS.  Hydrants,  reaervoir,   pip- 
ing ayatem,  etc.,  Wella- 

vlfla,   N.    T July  $1 

Adv.  July  11. 
Aug.  IS.  Water    Worka,    Maumee, 

Ohio Aug.  21 

Aug.  M.  Mech.     Equip,     of    Pump. 

Engine.  Galveaton,  Tex.  Aug.  7 
Aug.  W.  Water  Wks..  Wittenberg. 

Wia Aug.  21 

Aug.  it.  Valves,       East       Orange, 

N.  J Aug.  21 

Aug.  2S.  Add.   to  System  in  BIdg., 

Cedar   Grove,    N.   T Aug.  21 

Aug.  M.  Gate  house,  Newark,  N.  J.  Aug.  21 
Aug.  n.  Mains,  Sllverton,  Ohio. . .  Aug.  21 
Aug.  It.  Water    Wka.,     Brewster, 

Ohio     Aug.  14 

Aug.  SO.  Gates,    Hoists,    Etc..    Jef- 
ferson. Wis Aug.  21 

Aug.  11.  Contract   154,    New  York, 

N.    Y Aug.  14 

Adv.   Auk.   14. 
Sep.     1.  Water    Worka,    Farmers- 

vllle,  Ohio   Aug.  21 

Adv.  Aug.  21. 

Sep.     2.  System,    Arcadia,    Cat Aug.  21 

Sep.     6.  Pump.       Unit,        Regina, 

Saak Aug.    7 

Sep.  i.  Improv.,  Virginia,  Minn..  Aug.  21 
Sep.     6.  Water     Worka     Improv., 

Humboldt,  Iowa   '..  Aug.  21 

Sep.     7.  Maine,  Cleveland  Heights, 

Ohio    Aug.  14 

Sep.  7.  C.-I.  Pipe,  Vallejo.  Cai...  Aug.  14 
Sep.     7.  Well    pump    and    service 

pumps.  Montlcello.  III...  Aug.  14 
Sep.  7.  Pipe,  WashlnKton,  D.  C.  Aug.  21 
Sep.  8.  Pump.  Humboldt.  Iowa..  Aug.  21 
Sep.  14.  Pipe,  WashlnKton.   D.   C.  Aug.  21 


SEWERAGE     AND     SEWAGE 
DISPOSAL. 

Aug.  IS.  Dallas,  Tex July  24 

Adv.  July  24. 
Aug.  24.  Woonaocket,   R.   I Aug.  14 

Adv.  Aug.  14. 

Aug.  24.  Westchester.    Pa Aug.  14 

Aug.  24.  Chippewa  Palls,  Wis Aug.  21 

Aug.  24.  Salt   Lake  City,  Utah Aug.  21 

Aug.  24.  Boston,    Mass Aug.  21 

Aug.  25.  Thorold,  Ont Aug.  14 

Aug.  26.  Lebanon,    Pa.    July  24 

Adv.  July  24  to  Aug.  14. 
Aug.  25.  Brockport,    N.    Y Aug.  14 

Adv.  Aug.  14.  21. 

Aug.  26.  Brooklyn,    N.    T Aug.  21 

Aug.  26.  Chicago,  111 Aug.  21 

Adv.  Aug.  21. 

Aug.  26.  Cleveland.   Ohio    Aug.  21 

Aug.  26.  Boston,    Maas.        Aug.  21 

Aug.  27.  Buffalo,    N.    T Aug.  21 

Aug.  10.  Sellersvine,   Pa Aug.  14 

Adv.  Aug.  14,  21. 
Aug.  11.  Newark,    N.   J July  10 

Adv.  July  17  to  Aug.  7. 
Aug.  11.  Yorktown  Heighta,  N.  Y.  Aug.  14 

Adv,  Aug.  14,  21. 
Aug.  11.  Rochester.    N.    H Aug.  14 

Adv.  Aug.  14,  21. 

Sep.     1.  Sand    Springs,    Okla July  31 

Sep.     1.  Maquoketa,  Iowa  Aug.  21 

Adv.  Auk.  21. 
Sep.     7.  Albany.    N.    Y Aug.    7 

Adv.  Aug.  7  to  21. 
Sep.     7.  Cleveland   HelghU.    Ohio.  Aug.  14 

Sep.     7.  Pullman,  Waah Auk.  21 

Sep.     7.  South  Orange,  N.  J Aug.  21 

Sep.  14.  Ocala.   FTa Aug.  14 

Sep.  14.  Clinton,    Iowa    Aug.  21 


Aug.  U. 

Aug.  21. 

Aug.  24. 
Aug.  24. 
Aug.  24. 
Aug.  25 
Aug.  IS. 
Aug.  25. 
Aug.  26 

Aug.  26. 
Aug.  26. 
Aug.  26. 
Aug.  26. 
Aug.  21. 
Aug.  2S. 
Aug.  10 
Aug.  to. 
Aug.  10. 
Aug.  11 

Sep.  1. 
Sep.     1. 

Sep.     4. 

Sep.     6 

Bap.  -7. 
Sep.    7. 


BRIDGES. 

Mavnardsvllle,  Tenn July  24 

Adv.  July  24.  11. 
Weat  Cheater,  Pa Aug.  14 

Adv.  Auk.  14. 

Guthrie  Center.   Iowa Aug.  14 

Cincinnati.   Ohio    Aug.  21 

New  Caatle,  Ky Aug.  21 

Ventura,  CaL  Aug.  li 

nilnola   Aug.  21 

Ventura.  Cat  , Aug.  21 

Tulaa.    Okla.    July  11 

Adv.  July  11  to  Aug.  14. 

Terrell,   Tex.    Aug.  14 

Otuwa.  Ont    Aug.  14 

Grants   Paas,   Ore Aug.  21 

Trenton.    N.    J Aug,  21 

Sliver  City,  N.  M Aug.  21 

Wllaon,  N.  C Aug.  21 

Oreen  Bay,  Wla Aug.  14 

Delaware,    Ohio    Aug.  21 

Ravenna,   Ohio   Aug.  21 

Hartford,   Conn Aug  21 

Adv.  Aug.  21.  ' 

Detroit,  Mich Aug.  1 4 

Plans.  Woonaocket,   R.   I.  Aug.  21 

Adv.  Aug.  21. 

St.    Paul.    Neb Aug.  14 

Cincinnati.    Ohio    Aug  21 

Bridgeport,   Conn Aug.  21 

Adv.  Aug.  21.  " 

Columbua,  Mlaa Aug.  14 

Hudaon,   S.   D Aug.  14 

EHInwood.  Kan Aug.  21 


Bids.  See  Eng. 

Close.  Record. 

Sep.     8.  South  Amboy,  N.  J Aug.    7 

Sep.  10.  DUllon,   Mont Aug.  21 

Sep.  25.  Hankow,  China Aug.  14 

Adv.  Aug.  14. 
Oct.     6.  Lawrence,    Kan Aug.  14 

Adv.  Aug.  14,  21. 

PAVING     AND      ROADS. 

Aug.  24.  Albany,    N.    Y Aug.    7 

Adv.  Aug.  7  to  21. 

Aug.  24.  Ottawa,  Ont Aug.  14 

Aug.  24.  Greenvlllfi,  Tenn Aug.  14 

Adv.  Aug.  14,  21. 

Aug.  24.  Salt  Lake  City,   Utah Aug.  21 

Aug.  24.  New   Brighton,   N.   Y Aug.  21 

Aug.  24.  Massachusetts     Aug.  21 

Aug.  24.  Kansas  City,  Mo Aug.  21 

Aug.  25.  Irvlngton,    N.    J Aug.    7 

Aug.  25.  Scarsdale,    N.    T Aug.    7 

Adv.   Aug.    7. 

Aug.  25.  Missoula,   Mont Aug.  21 

Aug.  25.  Loulsvnle,   Ky Aug.  21 

Aug.  25.  Chicago,   III Aug.  21 

Aug.  25.  Cleveland,   Ohio    Aug.  21 

Aug.  25.  Illinois     Aug.  21 

Aug.  26.  Albany,    N.    Y Aug.    7 

Adv.   Aug.   7  to  21. 

Aug.  26.  Elgin,  111 Aug.  21 

Aug.  26.  Gallon,    Ohio    Aug.  21 

Adv.  Aug.  21. 

Aug.  26.  Louisville,  Ky Aug.  21 

Aug.  26.  Elizabeth,    N.    J Aug.  21 

Aug.  26.  Wheeling,  W.  Va Aug.  21 

Aug.  27.  Columbus,   Ohio    Aug.    7 

Aug.  27.  Cadiz,    Ohio    Aug.  14 

Aug.  27.  Akron,  Ohio   Aug.  14 

Aug.  27.  Wheeling,    W.   Va Aug.  21 

Aug.  27.  St.    Louis,   Mo Aug.  21 

Aug.  28.  Tacoma,    Wash Aug.  21 

Aug.  30.  Denver,    Col July  24 

Aug.  30.  Eaton,   Ohio   Aug.  14 

Aug.  30.  Washington    Aug.  14 

Aug.  30.  Greensburg,    Pa Aug.  21 

Aug.  SO.  Aitkin,    Minn Aug.  21 

Aug.  31.  Xenla.   Ohio    Aug.  21 

Aug.  31.  Bloomsburg,   Pa Aug.  21 

Adv.  Aug.  21. 

Sep.     2.  Salem,  Ohio   Aug.  21 

Sep.     S.Jackson    City,    Mich Aug.  21 

Sep.     2.  Tazewell,   Tenn Aug.  21 

Sep.     2.  Boscobel,   Wis Aug.  21 

Sep.     S.Toledo,    Ohio    Aug.  14 

Sep.     7.  Princess  Anne,  Md Aug.  14 

.'i'-p.     7.  CIpveland    Heights,    Ohio.  Aug.  14 

Sep.     7.  Wlnamac,   Ind Aug.  14 

Sep.     7.  Louisiana    Aug.  21 

Sep.     7.  Hackensack,  N.  J Aug.  21 

Sep.     7.  Indiana     Aug.  21 

Sep.     8.  Louisiana    Aug.  21 

Sep.     8.  Washington    Aug.  21 

Sep.     8.  Newark.   Ohio    Aug.  21 

Sep.     S.Indiana     Aug.  21 

Sep.     9.  Tallahassee.  Fla Aug.  14 

Sep.  10.  Worcester,  Ohio  Aug.  21 

Sep.  11.  Road   Roller,   Indiana Aug.  21 

HYDRAULIC     CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Aug.  24.  Dredger,    Adelaide,    Aus- 

trnlla     Jun.  1* 

Aug.  24.  Docks  and   Dams,    Talla- 
hassee,  Fla Aug.  14 

Adv.  Aug.  14,  21. 

Aug.  26.  Trestles,     etc.,    for    dam, 

Pittsburgh,  Pa.  July  81 

Adv.  July  31  to  Aug.  21. 

Aug.  27.  Irrigation,  Newell,  S    D..  Julv  31 
Adv.  July  31. 

Aug.  28.  Ditch,   Wlnamac,    Ind Aug.  14 

Aug.  30.  Lock    Gates,    Etc.,    Pitts- 
burgh. Pa Aug.    7 

Aug.  30.  Dam,  Toccoa,  Ga Aug,  14 

Aug.  30.  Pier     Improv.,     Philadel- 
phia,  Pa Aug.  21 

Aug.  11.  Dredging,  San  Francisco, 

Cal Aug.  14 

Sep.     1.  Ditch.    New   Philadelphia, 

Ohio   Aug.  14 

Sep.     1.  Canal     Work,     Peterbor- 
ough,  Ont Aug.  21 

Sep.     1.  Levee  Work,  Mound  City, 

111 Aug.  21 

Adv.  Aug.  21. 

Sep.     1.  Drainage       Work.       New 

Philadelphia,  Ohio Aug.  21 

Sep.     2.  Ditch,    Morris,    Minn Aug.  21 

Sep.     2.  Reclamation    Work,    Ele- 
phant Butte,  N.  M Aug.  21 

Sep.     7.  D  r  e  d  g  Ing.  Wilmington, 

Del Aug.  21 

Adv.  Auk.  21. 

Sep.     7.  CleanInK    Channel,    Glen- 
wood,   Iowa Aug.  21 

Sep.    8.  Irrigation,  Malta,  Mont...  July  31 
Adv.  July  31. 

Sep.     8.  Irrigation,    Fort   Laramie, 

Wyo Aug.  14 

Sep.    14.  State  Canal  Wk.,  Albany, 

N    T. Aug.  14 

Adv.  Aug.  21. 

Sep.  16.  Dredging.   Baltimore,  Md.  Aug.  14 
Adv.  Aug.  14,  21. 

Sep.  16.  Steel     PlTlng     for     Dam, 

Louisville,   Ky Aug.  21 

Adv.  Aug.  21. 

Sep.  17.  Drainage.    Palmetto,   Fla.  July  24 

Sep.  18.  Pier.  Pearl  City.  T.  H....  July  10 

Sep.  20.  Ixjck     Gates,      Montgom- 
ery, Ala.    .     Aug.  21 

Adv.  Aug.  21. 

Sep.  22.  Piers,  Honolulu.  Hawaii. .  Aug     7 
Adv.  Aug.  7  to  21. 

PUBLIC    BUILDINGS    AND 
SCHOOLS. 

Aug.  24.  Ornnd    Junction,    Col July  24 

Aug.  24.  Sykeston,    N.    D Aug     7 

Aug.  24.  Sugar  Grove,   Ohio Auk' 14 

Aug.  24.  Marlon.  Ohio   Auk  14 

Aug.  24.  Pittsburgh,    Pa Au|  14 

Aug.  24.  Slaaeton,    Minn Auk  14 

Aug.  24.  Belleville,  III    Auk  14 

Aug.  24.  St.   Cloud,   Minn .' .' .' Aug.' 21 


Bids 
Close. 
Aug.  25. 

Aug.  25. 
Aug.  25. 
Aug.  25. 
Aug.  25. 
Aug.  26. 
Aug.  26. 
Aug.  26. 
Aug.  26. 
Aug.  26. 
Aug.  26. 
Aug.  26. 
Aug.  27. 
Aug.  27. 
Aug.  27. 
Aug.  27. 
Aug.  27. 
Aug.  28. 
Aug.  28. 
Aug.  28. 
Aug.  28. 
Aug.  28. 
Aug.  30. 
Aug.  30. 
Aug.  30. 
Aug.  31. 

Aug.  31. 

Aug.  31. 
Aug.  31. 
Aug.  31, 
Aug.  31. 
Aug.  31. 
Sep.  1. 
Sep.  1. 
Sep.     1. 


Sep.  1. 

Sep.  1. 

Sep.  1. 

Sep.  1. 

Sep.  1. 

Sep.  2. 

Sep.  2. 

Sep.  2. 

Sep.  3. 

Sep.  6. 

Sep.  6. 

Sep,  6. 

Sep.  7. 

Sep.  7. 

Sep.  7. 

Sep.  7. 

Sep.  7. 


See  Eng. 

Pittsburgh,     Pa 'imysi 

Adv.  July  31  to  Aug.  21. 

Forest  City,  Iowa Aug  14 

Salamanca,    N.    Y Aug   14 

NapervlUe,    111 Aug  21 

San  Angelo,   Tex Aug  21 

Morris   Plains,    N.   J Auk  21 

Woodsfleld,   Ohio    Aug'.    7 

Fort    Rosecrans,    Cal Aug!    7 

Belmond,   Iowa   Aug.  21 

Conneaut,    Ohio    Aug.  21 

Rochester,  Minn Aug.  21 

Los    Angeles,    Cal Aug.  21 

Palatka,  Fla July  31 

Columbus,   Ohio    Aug.    7 

Grand   River,  Iowa Aug.  21 

Crosby,  Minn Aug.  21 

St.   Louis,    Mo Aug.  21 

Indian  Head,  Md Aug.    7 

Port  Royal,  S.  C Aug.    7 

Luana,    Iowa    Aug     7 

Fort  Mifflin,   Pa Aug.    7 

Copan,   Okla Aug.  21 

Schuyler,    Neb Aug.    7 

Fitchburg,  Mass Aug.  14 

Esperanza,   Cal Aug  21 

Little  Falls,   N.  Y Aug.    7 

Adv.  Aug.  7. 
Baltimore,  Md Aug.    7 

Adv.  Aug.  7,  14. 

White  Plains,   N.  Y Aug.  21 

Grand  Mound,  Wash Aug.  21 

Slsseton,  S.  D Aug.  21 

St.   Croix  Palls,  Minn Aug.  21 

St.   Paul,  Minn Aug  21 

Hartford   City,    Ind July  31 

Wlsner,   Neb July  10 

Bonds,        Lake        Linden, 

Mich Aug.    7 

Adv.  Aug.  7,  14. 
Hammond,    Ind Aug.  14 

Adv.    Aug.    14. 

Minneapolis,    Minn Aug.  21 

Eau  Claire.  Wis Aug.  21 

St.    Louis,    Mo Aug.  21 

Austin,    Minn Aug.  21 

Portland,  Ore Aug.  14 

Tipton,   Iowa   Aug.  21 

Buffalo,    Minn Aug.  21 

Tippecanoe    City,    Ohio.. .  Aug.  14 

Cheyenne,  Wyo Aug.  21 

Waterloo,  Iowa  Aug.  21 

Washington,   Pa Aug.  21 

Charter  Oak,   Iowa Aug.  14 

Charlotte,    N.    C Aug     7 

Fulton,    Mo Aug.    7 

Columbus,   Ohio    Aug.  21 

Thiells,   N.   Y Aug.  21 

Adv.  Aug.  21. 

Englewood,    N.    J Aug.  21 

Albany,  N.  Y Aug.  21 

(2  props.)  Adv.  Aug.  21. 

Woodsfleld,    Ohio    Aug.  21 

Gouverneur,   N.   Y Aug.    7 

Lebanon,   Ind Aug.  14 

Lebanon,    Ind Aug  21 

Perry,  Okla Aug.  21 

Bremerton,    Wash Aug.  14 

Cincinnati,  Ohio    Aug  21 

Hyde    Park,    Ohio Auir.  21 

Arverne.    N.    Y Aug.  21 

Adv.  Aug.   21. 

Tulsa,  Okla Aug.  14 

Harrisburg,   Pa Aug.  21 

Adv.  Aug.  21. 
Washington,   D.   C July  24 

Adv.  July  24.  31.  ^ 

PRIVATE     BUILDINGS. 


Sep.     1.  New  Haven,  Conn Aug.  21 

Sep.  15.  Seattle,  Wash Aug.  14 

MISCELLANEOUS. 

Aug.  23.  Derrick    boat,     Washing- 
ton, D.  C July  31 

Adv.  July  31  to  Aug.  21. 

Aug.  24.  Elevator,    Madison,    Wis.  Aug.    7 

Aug.  24.  Culverts,  Tazewell,  Tenn.  Aug.  21 

Aug.  25.  Freight    Shed,     Brooklyn, 

N.  Y Aug.  14 

Aug.  25.  Conduits,    Wards    Island, 

N.   Y Aug.  21 

Aug,  25.  EI.  Ry.,  Kansas  City,  Mo.  Aug.  21 
Adv.  Aug.  21. 

Aug.  26.  Incinerator,  Ottawa,  Ont.  Aug.  14 

Aug,  26,  Garbage      Disposal,      Ot- 
tawa,   Ont Aug.  14 

Aug.  27.  Tunnel,  Columbus,  Ohio.,  Aug.    7 

Aug.  27.  Steel    Castings,    Etc., 

Panama    Aug.  14 

Aug.  28.  Elevator,    Pearl   City, 

Hawaii    Aug.    7 

Aug.  30.  Concrete     Steps,     Cincin- 
nati,  Ohio    Aug.  21 

Aug.  30.  El.   Ry.   Franchise.    South 

San  Francisco,   Cal Aug.  21 

Aug.  31.  Elevators,  Amarlllo,  Tex.  Aug.    7 

Aug.  31.  Steel    Barges,    Etc.,    Cin- 
cinnati, Ohio   Aug.    7 

Adv.  Aug.  7  to  21. 

Aug.  31.  Elevator,    Medford,    Ore..  Aug.  14 

Aug.  31.  Elevators,  Baltimore,  Md.  Aug.    7 

Aug.  21.  Metal    Louvers,     Etc., 

Panama    Aug.  21 

Aug.  31.  Painting    Dams,    Albany, 

N.  Y Aug.  21 

Sep.     1.  Grading  School  Site,  Cin- 
cinnati, Ohio    Aug.    7 

Adv.  Aug.  7,  21. 

Sep.     1.  Incinerator,    Rock    Island, 

III Aug.  21 

Sep.     1.  Steel  Transverse  Anchors, 

Panama    Aug.  21 

Sep.     2.  Weather     Stripping     and 

Screens,  Fort  Bliss,  Tex.  Aug.  14 
Adv.  Aug.  14,  21. 

Sep.  10.  Light    Station,    New    Or- 
leans,  La Aug.  14 

Sep.  10.  Cell  Fronts,  Atlanta,  Ga.  Aug.  21 

Sep.  13.  Enuipment    for    Drydock, 

Panama    Aug.  21 

Sep.  14.  Elevator,  Camden.  N.  J..  Aug.  21 

Sep.  18.  Ry.      at     Naval     Station,       .     _^ 
Pearl    Harbor,    Hawaii. .  July  1» 


Sep.  8. 
Sep.     8. 

Sep.  9. 
Sep.  10. 
Sep.  10. 
Sep.  10. 
Sep.  10. 
Sep.  11. 
Sep.  11. 
Sep.  15. 
Sep.  15. 

Sep.  27. 
Sep.  28. 

Sep.  30. 


CONTRACTING  NEWS 

Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


THE  BEHAVIOR  of  the  stock  market  in  the 
face  of  events  of  the  past  week,  which 
threatened  an  immediate  break  in  our 
friendly  relations  with  Germany,  was  most  en- 
couraging. It  brought  out  the  fact  that  confi- 
dence in  American  securities,  on  which  confidence 
all  prospects  for  construction  work  depend,  was 
not  in  the  least  shaken.  The  question  with  in- 
vestors and  speculators  alike  was  not  to  sell  and 
stand  from  under,  but  to  await  the  most  favor- 
able moment  to  buy.  The  receipt  of  the  first  in- 
timation that  Germany  might  disavow  the  acts 
which  brought  on  the  crisis  resulted  in  a  prompt 
recovery. 

Definite  steps  have  been  taken  to  finance  the 
cotton  growers  until  their  crop  is  marketed. 
While  it  is  true  that  the  $30,000,000  McAdoo  loan 
does  not  represent  one-sixth  the  value  of  this 
year's  crop,  it  must  be  remembered  that  the  re- 
sources of  the  Southern  banks  themselves  prob- 
ably amount  to  much  more  than  this  loan,  and 
that  perhaps  half  the  crop  will  find  an  imme- 
diate market.  It  has  been  said  that  all  this  crop 
can  be  sold  this  year,  even  if  none  passes  the 
English  blockade.  The  treasury  loan  would  then 
cover  almost  the  entire  quantity  of  cotton  re- 
maining from  last  year's  over-large  crop.  As 
the  result  of  these  things  the  general  situation 
in  the  South  should  begin  to  show  improvement. 

The  advance  July  report  of  the  Baltimore  &  Ohio 
Railroad,  whose  June  report  foreshadowed  a 
general  increase  in  gross  earnings  on  most  of 
the  big  systems,  shows  a  substantial  increase  over 
the  gross  earnings  of  both  July,  1914,  and  June, 
1915. 

In  the  steel  market  the  increase  of  $1  per  ton 
on  plates,  shapes  and  bars,  bringing  the  price 
up  to  $27  per  ton,  Pittsburgh,  is  becoming  gen- 
eral. Railway  buying  for  the  first  half  of  1915 
shows  an  increase  almost  of  150  per  cent  over 
the  low  figures  for  the  last  half  of  1914. 
Railway-equipment  business  continues  very  ac- 
tive. Structural-steel  business,  present  and  pros- 
pective, continues  good. 

Buildings 

Providence,  R.  I.,  has  awarded  a  $140,000  con- 
tract for  a  school  building.  A  contract  for  erect- 
ing three  factory  buildings  to  cost  $500,000  has 
been  awarded  at  Bridgeport.  Contracts  awarded 
at  Syracuse,  N.  Y.,  for  erecting  a  school  building 
total  $282,000.  A  $600,000  office  building  has 
been  contracted  for  at  Philadelphia.  It  is  re- 
ported from  Steubenville,  Ohio,  that  a  contract 
for  a  $2,000,000  industrial  plant  has  been  signed 
and  that  a  $500,000  bridge  across  the  Ohio  River 
will  be  built  in  connection  with  it.  The  contract 
for  reinforced-concrete  buildings  for  the  New 
Orleans  cotton  terminal,  bids  on  which  were  noted 
last  month,  has  been  awarded  at  $1,109,000.  Bids 
are  desired  for  school  buildings  at  Cincinnati  and 
at  Gainesville,  Tex.  It  is  reported  from  Boston 
that  two  automobile  warehouses  to  cost  $500,000 
and   $200,000   respectively   are   proposed.      Plans 


have  been  prepared  for  one  $500,000  and  one 
$200,000  apartment  house  in  New  York  City.  It 
is  reported  from  Syracuse,  N.  Y.,  that  $590,000 
has  been  appropriated  for  school  improvements. 
An  engineer  has  been  retained  to  prepare  plans 
for  a  large  industrial  plant  at  Roaring  Springs, 
Pa.  It  is  reported  that  a  $150,000  packing  plant 
will  be  erected  in  Evansville,  Ind.  A  $250,000 
hospital  is  being  planned  at  Walla  Walla,  Wash. 

Bridges  and  Roads 

Three  concrete  bridges  to  cost  $109,000  and 
two  steel  bridges  to  cost  $31,000  have  been  con- 
tracted for  at  Red  Bluff,  Cal.  Bids  are  desired 
on  a  400-ft.  highway  bridge  over  the  Alleghany 
River  at  Olean,  N.  Y.  It  is  reported  that  bids 
will  be  received  Sept.  11  for  constructing  a 
$120,000  bridge  at  Hamilton,  Ohio.  It  is  esti- 
mated that  bridge  work  costing  about  $1,000,000 
will  be  required  in  connection  with  the  new  road 
system  at  Baltimore.  The  mayor  of  St.  Louis 
has  signed  an  ordinance  authorizing  the  construc- 
tion of  the  Chouteau  Avenue  viaduct  at  a  cost 
of  $200,000.  Engineers  have  been  engaged  to 
prepare  plans  for  a  $75,000  bridge  at  Mankato, 
Minn. 

Bids  were  opened  Aug.  24  for  thirty-one  sec- 
tions of  New  York  State  road  work  which  will 
cost  $1,194,000.  The  lowest  bid  received  for  road 
work  at  Zanesville,  Ohio,  was  $129,000.  High- 
way contracts  totaling  nearly  $180,000  have  been 
awarded  by  the  State  of  Ohio.  Chicago  has  con- 
tracted for  95,000  sq.  yd.  of  paving.  A  contract 
for  paving  2  miles  of  streets  has  been  awarded 
at  Lincoln,  Neb.,  and  bids  were  opened  on  an- 
other paving  contract  by  the  same  city,  which  is 
reported  awarded  at  $50,000.  Bids  are  desired 
Aug.  31  for  considerable  grading  and  paving 
work  in  New  York  City.  Philadelphia  will  re- 
ceive bids  Aug.  31  for  highway  work  estimated 
to  cost  $475,000.  New  bids  will  be  received  at 
Wilmington,  Del.,  for  the  50,000  sq.  yd.  of  pave- 
ment on  which  bids  were  opened  Aug.  10.  Bids 
are  desired  for  surfacing  10  miles  of  highway  at 
Alexandria,  Ohio.  Lake  Charles,  La.,  will  let  6% 
miles  of  road  work  on  Sept.  7.  Road  bonds 
amounting  to  $100,500  have  been  sold  at  Colum- 
bus, Ohio.  Bryan,  Tex.,  has  sold  road  bonds 
amounting  to  $400,000,  and  a  number  of  other 
large  issues  are  to  be  voted  or  are  advertised  for 
sale  in  the  Southern  States. 

Waterworks  and  Sewers 

It  is  reported  that  the  contract  for  the 
Coshocton  (Ohio)  reservoir  has  finally  been 
awarded  at  $40,000.  The  lowest  bid  received  at 
St.  Louis  for  the  first  section  of  the  Compton 
Hill  reservoir  was  $280,000.  Bids  are  desired  for 
5  miles  of  distributing  mains  and  a  storage  res- 
ervoir at  Bellville,  Ohio.  Oberlin,  Ohio,  desires 
bids  Sept.  10  for  constructing  a  10,000,000-gal. 
reservoir.  A  permit  has  been  issued  to  the  water 
company  at  Brownsville,  Pa.,  to  construct  a  filtra- 
tion plant.     It  is  reported,  a  $150,000  high-press- 


sure  water  system  is  planned  in  Portland,  Ore. 
The  lowest  bids  opened  Aug.  16  for  construct- 
ing sewers  and  a  pumping  plant  at  Watertown, 
S.  D.,  total  $86,000.  Bids  for  constructing  a 
$31,000  sewer  were  opened  Aug.  19  in  Long 
Island  City,  N.  Y.  The  bids  received  for  con- 
structing the  Maspeth  sewer  in  the  same  city 
were  not  opened  Aug.  17,  on  account  of  an  error 
in  the  specifications.  New  bids  will  be  called  for. 
The  lowest  bid  received  for  constructing  the  out- 
fall sewer  at  Paducah,  Ky.,  was  about  $46,000; 
a  contract  will  not  be  awarded  until  November. 
It  is  reported  that  Madison,  Wis.,  will  spend 
$125,000  for  a  sewage-disposal  system.  Stockton, 
Cal.,  is  reported  to  have  sold  sewer  bonds  total- 
ing $550,000. 

Miscellaneous 

The  Public  Service  Commission  in  New  York 
City  has  awarded  one  station-finish  contract  at 
$268,000,  and  opened  bids  on  another  one  that 
total  $860,000.  At  the  same  time  a  contract  has 
been  awarded  in  Brooklyn  at  $320,000  for  con- 
structing stations  on  the  Broadway  elevated  line. 
The  Philadelphia  rapid-transit  contracts  have 
been  awarded.  Bids  totaling  almost  $243,000 
were  opened  for  dredging  in  Philadelphia  harbor. 
Contracts  will  be  awarded  later.  A  breakwater 
to  cost  $99,000  has  been  contracted  for  at  Con- 
neaut,  Ohio.  A  preliminary  contract  has  been 
awarded  on  the  $500,000  drydock  at  Galveston, 
Tex.  A  contract  has  been  awarded  for  con- 
structing the  first  16  miles  of  the  Bellingham, 
Mount  Baker  &  Spokane  Railway  in  Washing- 
ton. The  United  States  Government  has  bought 
$164,000  worth  of  track  materials  for  the  Alaska 
railroad. 

Bids  are  desired  for  about  600,000  cu.  yd.  of 
levee  work  at  Alexandria,  La.  Bids  are  desired 
for  constructing  a  35-mile  canal  at  Twin  Falls, 
Idaho.  A  company  has  been  incorporated  at 
Nashville,  Tenn.,  to  build  about  275  miles  of  in- 
terurban  electric  road,  part  of  which  has  been 
surveyed.  A  company  has  been  incorporated  to 
build  an  electric  road  from  East  St.  Louis,  111., 
to  Mount  Carmel,  111.  A  company  with  a  capital 
of  $500,000  has  been  incorporated  at  Three  Forks, 
Mont.,  to  build  a  railroad  from  that  point  and 
Yellowstone  to  Helena.  An  ordinance  for  grade- 
separation  work  to  cost  $450,000  has  been  passed 
at  Seattle,  and  grade-crossing  elimination  which 
will  cost  $750,000  is  being  considered  at  Port- 
land, Ore. 

Three  large  irrigation  projects  are  reported 
from  California,  one  for  which  $480,000  bonds 
have  been  voted  at  Anderson,  and  two  proposed — 
one  at  Porterville  and  one  at  Terra  Bella.  It  is 
reported  from  Phoenix,  Ariz.,  that  the  Depart- 
ment of  the  Interior  has  granted  permission  to 
conduct  preliminary  operations  looking  to  the 
construction  of  dams  in  the  Grand  Canyon  of 
the  Colorado  River  by  which  400,000  hp.  will  be 
developed.  Estimates  are  to  be  prepared  for 
two  large  piers  at  Cristobal  in  the  Canal  Zone. 


WATERWORKS 


PROPOSED     WORK 

Fort  Williams,  Me.— Capt.  H.  C.  Miller, 
Coast  Artillery  Corps,  Q.  M.,  U.  S.  A.,  is 
desirous  of  determining  a  satisfactory 
method  of  Improving  water  system  at  one 
of  the  forts  in  these  defenses  and  has 
now  under  consideration  two  methods: 
First,  submarine  water  pipe  line  about  2^ 
miles  long,  about  85  per  cent  being  under 
water,  most  of  it  quite  shallow,  10-in. 
pipe;  second,  salt  water  condensing  plant 
that  win  deliver  about  75,000  gal.  per  day. 
He  would  like  to  communicate  with  ma- 
terial men,  also  contractors,  handling  this 
class  of  work. 

Boston,  Mass. — Commissioner  of  Public 
Works  has  petitioned  directors  of  Port  of 
Boston  for  pf^rmlRsion  to  build  and  main- 
tain hlgh-prcssnre  fire  service  pumping 
station  at  southerly  corner  of  Dorchester 
Avenue  and  Summer  Street,  In  and  over 
tide  waters  of  Ft.  Point  Channel. 


Castleton,  N.  Y. — Village  Trustees  re- 
ported to  have  decided  to  construct  a  by- 
pass at  reservoir  intake;  also  considering 
construction  of  filtration  plant. 

West  Orange,  N.  J. — Citizens  voted 
Aug.  16  to  authorize  Town  Council  to  ac- 
quire distributing  system  of  West  Orange 
Water  Co. 

Pennsylvania. — Following  are  among 
permits  issued  from  July  15  to  Aug.  15 
by  State  Dept.  of  Health,  Harrisburg 
(Dr.   Samuel  G.   Dixon,  Comr.): 

Mohnton — Mohnsville  Water  Co.,  stor- 
age reservoir  and  extensions  to  distribut- 
ing system. 

Troy — New  storage  reservoir  and  addi- 
tional supply  of  water  from  a  drilled  well. 

Beavertown — Extensions  to  distribut- 
ing system. 

Brownsville — Brownsville  Water  Co., 
filtration  plant. 

Fleetwood — Gravity  supply  main  and 
new  sources  of  water  supply  from 
springs. 

Harrison  Township — Natrona  Water 
Co.,  additions  to  filtration  plant. 

Lewistown — Lewlstown-Reedsville    Wa- 


ter Co.,  extensions  to  distributing  system. 

Ligonier — Gravity  supply  main. 

Philadelphia — Holmesburg  &  Disston 
Water  Companies,  emergency  disinfection 
apparatus  using  chlorine  gas. 

Scottdale— Citizens  Water  Co.,  auxiliary 
supply  and  apparatus  for  chemical  disin- 
fection. 

Waynesboro — Waynesboro  Water  Co., 
extensions  to  distributing  system. 

South  Boston,  Va. — Bonds  for  $125,000 
water  and  sewer  and  $25,000  street  Im- 
provements will  be  sold  Sept.  1  by 
Finance  Com.  (Henry  Esaley,  Chm. ). 
Engineers,  Anderson  &  Christl,  Commer- 
cial  Bank   Building,    Charlotte,    N.   C. 

South  Boston,  Va. — Citizens  voted  $125,- 
000  bonds  for  water  works  and  street  im- 
provements. . 

Lumberton,  N.  C. — Improvements  re- 
ported contemplated  to  municipal  electric 
light  plant  and  water  works,  to  cost  about 
$25,000.  Gilbert  C.  White,  Engr.,  Char- 
lotte. 

Raeford,  N.  C. — Citizens  voted  to  con- 
struct water  works  and  sewer  system; 
cost  about  $30,000. 


Coolldge,  Fla. — Citizens  voted  to  con- 
struct water  works.  S.  C.  Neswith,  City 
Clerk. 

Amite  City,  La.— City  council  reported 
to  have  engaged  Xavier  Kramer,  of  Mag- 
nolia, Miss.,  and  M.  L.  Culley,  Jackson, 
Miss.,  to  prepare  plans  for  water  works 
and  a  sewer  system. 

White  Castle,  La.— Citizens  Aug.  19 
voted  $25,000  bonds  for  constructing 
water  works  and  electric  light  plant  from 
plans  of  X.  V.  Kramer  of  Magnolia,  Miss. 

I  ronton,  Ohio.— Bonds  for  $100,000  will 
be  sold  Sept.  23  by  Percy  W.  Dean.  City 
Aud.,  for  constructing  water  filtration 
plant. 

MIddletown,  Ohio.— S.  G.  Pollard  of  Cin- 
cinnati is  engineer  for  proposed  water 
works,    for  which  citizens   recently   voted 

$120,000. 

Oberlin,  Ohio. — Council  reported  con- 
sidering construction  of  an  additional 
reservoir.  > 

Tiffin,  Ohio.— TifHn  Water  Works  Co. 
reported  completed  plans  for  construction 
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Rlvar,  abov« 
•too  tor  n«w 


^Mur  voikB  pomp  bi 
MUr  to  b*  l—ftnia  la  ptent 

ArcadU.  Hm*.—anmm  Jnljr  tT  ToWd 
tr.tw  band*  tor  co— titUop  of  wmtw 
wu^  eoaitoltpc  of  o-L  ■»***—  stool 
towor  oad  tank,  iag  voU  and  panipUiK 
WM>P»>iit.  ■wjlnMr.  Lawnaeo  wTCax. 
1M4  BoToath  tfrooL  -      "  ' 


Doo  If  oiaoa. 


Attica.     Kaa<— aUMoa     Totod     tM.Me 
ado  tor  nwiliiKiHiia  watar  worka  and 


oloctrtc  nclil  plaat. 

Hytlum,     Mont.  — Town     CooneU     ro- 
'    '  to  have  ansaced  Wmno  Bnc.  tt 
Oo^  Btllia— .  to  propaia  piano  and 
eelMtnMdoa  of  watar  woitaL 

..    Ora..— qtlaawa    vetod    tM.Ooe 
toreaaatmctlnr  (roTity  arstem  of 
watar  woika. 

Nowpoi  t.  Ore — State  haa  (ranted  per- 
mit to  city  to  uaa  waters  of  Spencer 
Oroak  for  municipal  water  supply.  Im- 
pswMaMBt  wU  oooalat  of  a  dam  C  (t.  hlah 
aadfU  ft.  ions,  a  plpo  Une  10  mllea  In 
iMCtk  and  a  cooerato  raoenrotr:  eotlmatad 
ooac  |M,#Ml 

MrHand.    Or*.— Reported    that    a    sys- 
of    hlsh    preaaure    reinforcing    fire 
la    bnaliisos    district    is    planned. 
«1M.«M.    A.  U  Barbur.  City  Aud. 


Ota. — Petition    tMlns    ctrcu- 

latad  aakia«  Qty  Council  to  issue  tlSO,000 
bonds  for  eonotiuetlon  of  water  works  and 
alaetrlc  Usht  system:  petition  also  asks 
that  immadlata  staps  bo  taken  to  secure  a 
watar  risht  on  North  Umpqua  River. 

■aa  IMaoo.  Cal.— City  Enclneer  Geo. 
OromwoU  has  submitted  to  City  Ifanaxer 
Lockwood  a  report  on  Barrett  dam.  and 
estimates  that  a  dam  can  be  built  to  a 
boiabt  or  Ut  ft.  for  about  tlSS.OOO.  as 
asalnst  fTt.*M  to  finish  the  Pine  Creek 
dam.  Baluaai  Cromwell  propoaea  a  rock- 
flUod  dam  with  wooden  faoa. 

Council.  Idaho. — Eioctlon  aoon  to  be 
bald  to  vote  tlt.0O0  Imnda  for  oonstruct- 
lac  monldpal  water  worka.  Water  to  be 
ptood  tMm  aprlnss  IK  mllea  from  Coun- 
cil: a  1M,*W  cat  capacity  concrete  reser- 
voir win  bo  built. 


^.    B.    C — Municipal   Council 

of  Ceqoitlaa  reported  to  liave  decided  to 
precaad  with  Installation  of  a  water 
worka:  bida  win  soon  be  asked  for  supply 
ct    pipes,     hydranta.     eu.      Cost    about 

BIOS     OESIRED. 

Broatdya,  N.  Y.— UntU  Sept  14,  by  Bu- 
reau SuppBeo  and  Accounts,  Navy  Depu, 
Washington.  D.  C.  for  fumlabins  to 
Brooklyn  Nary  Tard,  miscellaneous  gate 
val*«a  aa  per  Sch.  sfu. 

Mawehsatar.  N.  v.— Until  Sept.  IE  by  Bd. 
VUaas  Tnia.  (R.  P.  Crais.  Prea),  for  con- 
atnMtlac  water  works,  adrertised  in  Eln- 
Booord.     Charles   C.    Hopkins, 


Shenandoah,  Iowa — Reported  desired 
until  Sept.  1  by  C.  M.  Conway,  City  Clk., 
lor  constructing  400,000-(al.  elevated  tank. 

Haatlngs,  Neb.— I'ntU  Sept.  IS  by  Light 
4k  Water  Com.  for  sinkinK  a  J'i-ln.  well, 
approximate  depth  130  ft.,  advertised  in 
Encineerinc  Record.  W.  S.  Watson, 
Comr. 

Whitehall,  IMont.— UnUl  Sept  tS  by  F. 
E.  IlcCall.  Town  Clk.,  for  constructing 
water  worka  and  sewer  system,  as  ad- 
Tortlaed  in  Bngineerina  Record.  George 
EL   Baker,  Consulting  Engr.,  Whitehall. 

Craig.  Col.— Until  Sept.  1  by  E.  H. 
Carr,  Town  Recorder,  for  constructing 
water  works  system,  to  include  furnish- 
ing f.o.b.  cars.  Craig,  c  i.  pipe  and 
specials,  steel  pipe  and  specials,  valves 
and  hydrants,  two  250-gal.  per  minute 
triplex  power  pumi>s  and  two  ;10  hp.  com- 
bustion engines;  also  furnishing  and 
erecting  standpipe,  16  ft.  diam.,  60  ft. 
high.  Bums  ft  McDonald,  Engrs.,  Scar- 
ritt  Bldg.,  Kansas  City,  Mo. 

Myton,  Utah.— Until  Sept.  20  by  R.  B. 
Croix.  Town  Clk.,  for  constructing  water 
works,  advertised  In  Engineering  Record. 


PRICES     AND     LETTINGS. 
Iilndicalet  award  o/  contract. 

'Allien,  N.  Y. — Contract  reported 
awarded  by  Bd.  Water  Comrs.  (George  R. 
Russell,  Secy.),  for  about  3H  miles  10- 
In.  c-i.  pipe  and  constructing  a  concrete 
diverting  dam.  Intake  chamber  and  gate 
house  to  C.  A.  Chatliam,  Syracuse,  at 
112,832.     J.   D.   Ringwood,  City   Engr. 

-^Coshocton,  Ohlo.^<;ontract  reported 
awarded  to  KIsner  &  Son,  Delaware,  for 
constructing  3,000,000-gal.  reservoir  at 
140,000. 

'ACIInton,  III. — Contract  awarded  by  City 
Council  to  Davis  E^vlng  Concrete  Co., 
Bloomington.  for  reservoir,  at  t6,64i.  En- 
gineers. Fleming,  Enger  &  Babbet,  Cham- 
paign. 

'ADanlson,  Iowa.  —  Contract  reported 
awarded  by  City  Council  for  sinking  deep 
well  to  W.  H.  Gray  &  Co..  Chicago,  III.,  at 

te.ooo. 

'i^Syracuse,  Neb. — Contracts  awarded  (or 
water  worics  Improvements  (bids  opened 
Aug.  19)  to  Chicago  Bridge  &  Iron  Works, 
Chicago,  III,  at  13,99$  and  Elkhorn  Constr. 
Co.,  Fremont,  at  13,7S8.  William  Stan- 
bro.  Village  Clk.  C.  A.  Martz,  Engr., 
Lincoln. 

St.  Louis,  Mo, — Lowest  bid  opened  Aug. 
13  by  Bd.  Pub.  Service  (William  T.  Flndly, 
Secy.)  for  furnishing  material  and  re- 
constructing the  first  section  of  Compton 
Hill  Reservoir  reported  submitted  by 
Hiram  Lloyd  Constr.  Co.,  81$  Olive  Street, 
at  $280,188.  J.  A.  Hooke,  Dir.  of  Puotto 
Utilities: 


N.  J. — Unto  Sept   I  by  Com 
Pub.    Bldga.    Common    (TouncL 


(TtaOMa  J.  Lsa.  Jr..  (nimn.)  for  furnish 
ta«  ontattel  and 


g 


constructing  water  sup- 

flra  system  at  New  Alms  House, 

HUI.  Sooth  Orange  Township.    George 

Knight  Co..  Engrs.,  7S4  Broad  Street. 

WMdbury,  N.  J.— Raportod  desired  unUl 
■C-  SI  by  Arthur  Starr.  City  Clk.,  for 
laatvslug  pamping  station.  Including 
bpflira  pumps,  etc  William  H.  Board- 
■nn.  Bngr.,  42«  Walnut  Street,   Philadei- 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


Thomaavllla,  Ala.— City  dealrea  to  con- 
tract for  drtn  deep  wall  and  to  aecure  a 
MO  caL  par  minute,  ad- 

•MMOa.  OM«<— UntU  aapC  14  by  Olann 
I'  ■Mufar.  vniasa  Clark,  for  oonstruct- 
lac  watar  woffc^  to  oooalat  of  daap  wen 
■■■•a.  pm  SMlnaa.  5  mOaa  of  dlstribu- 
UQg —liw  and  slorago  raaarveir.  Smith 
dtSoolay   OOk.    Bngrs.,    Nasby   Building, 

l«a,    OM*.— UntU    8apL    M    by    Bd. 

.   Aflaira   (B.    K   Bkard,   Clk.)   for 

_. ft.    4-ln.    pipe.    XI  4-in.    valvea.    It 

bydnnu  and  WiO  lb.  apaclals.  advartlsod 


Booord. 
Okarllo,  OMo— UntU  Sapt.  10  (or  eon- 

HalflMa,    Ohie.    Baa    "PaTlng 


•atUa  Croak.  Iowa.— Beportad  daairad 
«■«  Bapt.  1  by  J.  W.  WoOmar.  Qty  CUc, 
•ar  M.0(>  to  100.000  cal.  Un&  on  ateat 
OMW:  alao  for  abopot  IMO  ft  1  In.  and  • 


la.  watar  mains 


PROPOSED     WORK 

Pennsylvania. — Following  are  among 
permits  issued  from  July  15  to  Aug.  15 
by  state  Health  Dept.,  Uarrisburg  (Dr. 
Samuel  G.  Dixon,  Comr.): 

Dormont — Additions  to  sewage  treat- 
ment worlu. 

Etna — Lateral  sewer  extensions. 

Philadelphia— Lateral  sewer  extensions. 
TemiKnrary  sewage  pumping  station  and 
force  main. 

Brackenridge— Lateral  sewer  extensions. 

South  Boston,  Vs. — See  "Water  Works." 
Raaford,  N,  C. — See  "Water  Worka." 
Amita  City,   La.— See   "Water  Works." 

Paducah,  Ky. — All  bids  opened  Aug.  3 
by  L.  A.  Washington,  Comr.  Pub.  Wks.. 
for  constructing  brick  or  concrete  outfall 
sewer.  Dlst.  No.  3,  Contract  No.  1,  have 
been  rejected,  and  further  letting  will  be 
deferred  until  outcome  of  bond  issue  to  be 
voted  at  the  November  election. 

Bowling  Oraen,  Ohio. — Plans  being  pre- 
pared for  construction  of  sewage  disposal 
planL 

Hlllsboro.  Ohio.— It  Is  reported  that  H. 
l^  Maddocks  of  Newark  will  prepare  pre- 
liminary plans  for  sewer  system  and  dis- 
posal plant;  also  for  street  paving. 

Indianapolis,  Ind. — Plans  for  sanitary 
sawaga  interceptor  connecting  New  War- 
man  Avenue  aewars  with  Hardung  Street 
Interceptor  reported  adopted  by  Bd.  Fub. 
Wka.  It  win  be  about  1  mile  long  and 
coat  about  $26,000. 


*!!•"'  ^?r?'  **■  ^  — roHowing  arc  unit  prices  of  four  lowest  bids  opened  Aug.  10 
tr^atar  Bd  for  CooHaot  IMT-Maklng  At  borings  through  rock,  each  over  600  ft. 
dwrp.  at  East  Shaft  <rf  Hudaon  Siphon,  of  Calsklll  Aqueduct,  town  of  PlshkilL 
S!*"il'.*!.9"?"*'L.  <?'  Suulivan  Machinery  Co.,  122  South  Michigan  Avenue.  Chicago, 
y':iJ"?;Vt«l*T*f'5*'  contract):  (b)  Harper  Machinery  Co..  50  Church  Street.  New 
Tort.  IU.W»:  (f>  8png;De  *  Henwood.  Inc..  Naw  York  Street  and  Monsey  Avenue, 
■"'•»K^,/*y  ''J-**!:  «•>  Pannaytvania  Drining  Co.,  80  Carson  Street,  Pittsburgh, 
Pa..  tll.Ut;  <e)  E.  J.  Longyear  Co.,  Minneapolis,  Minn.,  813,446. 
.«•!•-    »    jt^n, ..-.—  tS^i         ">)        (c)        <d)        (e) 

>*  f^  li-  *^rth  mMi»v.  tor  dniiiM  tnA  mmnhoif 1.25        6.00      0.20      2.50      0.30 

10  CO.  yd.  reck  excav.  (br  drains  and  manholes 8.60        (.00      2.00      7.50      2  00 

J!  2*- J3:  '■••'""Tr  in  manh«toa  and  aroond  draioa.  7.50        8.00      6.00      6.00    25  00 

IM  Ua.  CL  tile   drains 0.25        0.16      0.08       1.60      0.05 


Randolph,  Wis.— W.  S.  Shields  of  Chi- 
cago, HI.,  reported  to  have  completed 
plans  for  sanitary  sewer  system. 

Ft.  Madison,  Iowa. — Plans  being  com- 
pleted for  a  large  amount  of  drainage  and 
sanitary  sewers.     A.  P.  Brown,  Mayor. 

Sioux  City,  Iowa. — Council  reported  to 
have  authorized  City  Engineer  to  pre- 
pare plans  for  extension  of  Lafayette 
storm  sewer  system  to  Missouri  River. 

Grand  Island,  Neb.— Grant  &  Fulton, 
Lincoln,  reported  engaged  by  City  Coun- 
cil to  prepare  plans  and  estimates  for  a 
sanitary  and  storm  sewer  system. 

Kearney,  Neb. — City  Council  consider- 
ing rebuilding  and  replacing  sewers. 

Bozeman,  Mont.  —  City  Council  re- 
ported to  have  decided  to  lonstruct  sani- 
tary sewers  on  S.  Sixth  and  Church 
Avenues:  cost  about  $14,000. 

Little  Rock,  'Ark. — Council  reported  to 
have  passed  ordinances  providing  for  con- 
struction of  sewers  aa  follows:  Authoriz- 
ing Bd.  of  Pub.  Affairs  to  appropriate 
$5,000  to  build  a  sewer  at  or  near  Nine- 
teenth Street  viaduct,  with  laterals  south 
to  Fourche;  to  Nick  Peay,  to  construct 
and  maintain  sewer  system  In  southeast- 
ern portion  of  city  in  Watkins,  Capitol 
Hill  and  Ferndale  additions,  and  to  M.  J. 
Cole.  Jr.,  to  construct  sewer  in  Eighth 
Ward. 

Waco,  Tex.  —  Election  will  soon  be 
called  to  vote  on  question  of  constructing 
sewage  disposal.    J.  W.  Riggnas,  Mayor. 

Bellingham,  Wash — City  Council  au- 
thorized City  Engineer  to  make  surveys, 
etc.,  for  installation  of  trunk  sewer  in 
Ellis  Street:  cost  estimated  at  about 
$10,000. 

Stockton,  Cal.— Bonds  for  $550,000  re- 
ported sold  to  be  used  for  sewer  construc- 
tion. 

BIDS     DESIRED, 

Long  Island  City,  L.  I-,  N.  Y.— Until 
Sept.  1  (extension  of  date  from  Aug.  17) 
by  Maurice  E.  Connolly,  Boro.  Pres.,  for 
furnishing  material  and  constructing 
sewers  in  portions  of  Maspeth,  Clark, 
Perry  and  Maurice  Avenues,  Rust  and 
Grand  Streets.     Total  security,   $154,000. 

New  York,  N.  Y.— Until  Aug.  31  by 
Douglas  Mathewson,  Pres.  Boro.  Bronx, 
for  constructing  sewers  in  West  254th 
Street,  Kinderman  Place,  Fleldstone  Road, 
Sacket,  Brook  and  Bronxdale  Avenues. 
Security,  $16,800. 

Yorktown  Heights,  N.  Y. — Reported  de- 
sired until  Aug.  31  by  William  S.  Field, 
Pres.  Bd.  Mgrs.  N.  Y.  State  Training 
School  for  Boys,  for  constructing  sewers 
and  sewage  disposal  plant  at  said  school. 

Dormont,  Pa. — Until  Aug.  31  by  Bor- 
ough Council  (C.  D.  Doming,  Clk.)  for 
constructing  3  additional  septic  tanks, 
complete,  for  Dists.  Nos.  3  and  4,  known 
as  Snyder  Disposal  Plant.  Douglas  &  Mc- 
linight,  Boro.  Engrs.,  Union  Bank  Build- 
ing,  Pittsburgh. 

Washington,  D.  C. — Until  2  p.  ra.,  Aug. 
30,  at  office  of  District  Purchasing  Agent, 
for  furnishing  a  centrifugal  pump,  hori- 
zontal side  suction,  left-hand,  3-in.  diam. 
discharge,  4-ln.  diam.  suction,  for  sew- 
erage pumping  station. 

Mansfield,  Ohio— Until  Oct.  14  by  Bd. 
Put).  Service  (O.  Hudst,  Dir.)  for  sewage 
disposal  plant. 

Port  Clinton,  Ohio.— Until  Sept.  20  by 
City  Clerk  for  constructing  sewer  in  Mad- 
ison Street,  2000  ft.  22-in.  sewer;  cost 
$4,400. 

Shaker  Heights,  Ohio. — See  "Paving 
and  Roads." 

Springfield,  Ohio. — Until  Sept.  3  by 
Charles  B.  Ashburner,  City  Mgr.,  for  fur- 
nishing material  and  constructing  sani- 
tary sewer  in  EMwards  Avenue  and  Galla- 
gher Street. 

Bralnerd,  Minn. — Until  Sept.  20  by  A. 
Mahlum,  City  Clk.,  for  constructing  lat- 
eral sewers  B  3,  in  DIsts.  4  and  7,  and  B 
4,  Dlst.  No.  4. 

Chanute,  Kan.— Until  Aug.  31  (read- 
vertlsemcnt)  by  C.  G.  Wood,  City  Clk., 
for  constructing  a  sewage  disposal  plant 
and  septic  tanks. 

Crofton,  Neb. — Reported  desired  until 
Sept.  3  by  Joseph  T.  Kuhn,  Village  Clk., 
for  sanitary  sewer  system,  to  include  9995 
ft.  12  and  8-ln.  pipe  and  1535  ft.  6-ln.  tile, 
also  disposal  plant,  to  include  septic  tank, 
dosInK  chamber,  sand  filter,  sludge  bed 
and  two  8-ln.  alternating  siphons.  J.  C. 
Ulalr  Smith,  Engr.,  Harvlngton. 

Whitehall,  Mont. — See  "Water  Works." 

Roslyn,  Wash,— Reported  desired  until 
Sept.  13  by  George  T.  Wake,  City  Clk.,  for 
sewer  Improvements  In  Local  Improv 
DIsts.  Nos.  1,  2,  3  and  4. 

Huntington  Beach,  Cal.— Reported  de- 
sired until  Sept.  7  by  City  Clerk  for  con- 
structing sewers  in  portions  of  several 
streets  including  Tenth  and  Eleventh 
Streets  and  Arcadia  Avenue. 

PRICES     AND     LETTINGS, 
irlTuHcalea  award  of  contract. 

■frPlttsfleld,  Mass, — Later  reports  state 
contract  for  building  17  new  filter  beds 
and   sewage  disposal  plant    (bids  opened 


Aug.    4)   has  been  awarded  to  the  Perinl 
Constr.  Co.,  .-Ashland,  at  $2o,G33. 

Long  Island  City,  L,  I.,  N.  Y. — Lowest 
bid  opened  Aug.  19  by  Maurice  E.  Con- 
nolly, Boro.  Pres.,  for  construction  of 
sewer  and  appurtenances  in  Atlantic  Ave- 
nue and  south  side  of  Atlantic  Avenue, 
Fourth  Ward,  submitted  by  Angelo  Paino, 
Brooklyn,  as  follows:  1270  lin.  ft.  7-ft.  re- 
inforced concrete  sewer,  $16;  877  lln.  ft. 
4-ft.  concrete  sewer,  $10.50;  12  manholes, 
$80;  1  cleaning  shaft,  $125;  1  Junction 
chamber,  Maure  and  Atlantic  Avenues,  in- 
cluding manhole,  complete,  $425:  44  6-in 
spurs,  24  In.  long,  on  concrete  sewers,  25 
cts.;  42  lln.  ft.  6-in.  house  connection 
drains,  50  cts. ;  132  M.  ft.  timber  for  sheet- 
ing and  bracing,  1  ct. ;  25  cu.  yd.  class  A 
concrete,  $6;  2000  lb.  steel  reinforcement, 
2  cts.:  200  lln.  ft.  risers  for  house  connec- 
tion drains,  including  Y's,  85  cts.:  24  lln. 
ft.  12-ln  vltr.  pipe  sewer,  $1.21;  total,  $31,- 
460.  Next  two  lowest  bids:  Murphy  Bros., 
Brooklyn,  $31,811;  Frank  Paino,  Brooklyn, 
$32,677. 

*Oswego,  N.  Y. — Contracts  awarded  as 
follows  on  bids  opened  Aug.  20  by  Dept. 
Wks.  for  sewer  construction,  about  9722  ft. 
8  to  22-ln.  vltr.  tile  sewer,  3956  ft.  24,  27, 
30,  36  and  42-in.  reinforced  concrete  or 
vltr.  tile  sewer,  312  Y  branches,  etc.:  Con- 
tract Q,  Samuel  Bom,  Syracuse,  $7,872; 
Contract  R,  Ralph  Reilly,  Utica,  $8,793; 
Contract  S,  Broderick  &  Flngerhut,  Os- 
wego, $1,734;  Contract  T,  L.  Tremltl,  Os- 
wego, $2,854;  Contract  U.  Ralph  Reilly, 
Utica,  $14,764;  Contract  V,  R.  Compo,  Os- 
wego, $1,896.  Charles  W.  Linsley,  Comr. 
of  Wks. 

*Utlca,  N,  Y. — Contract  for  construct- 
ing relief  sewer  In  Jay  Street  awarded  to 
N.  D.  Peters  &  Co.,  Utica,  at  $11,874. 

-A-Wlldwood,  N,  J. — Contract  for  erection 
of  sewage  disposal  plant  reported  awarded 
to  Stanley  Kalback  of  Wildwood  at  $36,044. 

♦Philadelphia,  Pa. — Contract  awarded 
to  John  McNenamy,  512  Walnut  Street, 
Philadelphia,  for  reconstruction  and  relo- 
cation of  sewer  in  Buttonwood  Street, 
from  Thirteenth  to  Broad  St.  (bids  opened 
July  31  by  A.  M.  Taylor,  Dir.  Dept.  City 
Transit),  at  a  total  of  $18,052. 

.  Watertown,  S.  D. — Following  are  low- 
est bids  opened  Aug.  16  for  constructing 
sewers  and  pumping  plant  (M.  Shreiber, 
City  Engr.): 

Sewer  system — OfCerman  Constr.  Co., 
South  Omaha,  Neb.,  $79,289;  Jackson  & 
Schruth,  Fargo,  N.  D.,  $84,948;  Tanner 
Bros.,  St.  Paul.  Minn.,  $88,000;  Jas.  Ken- 
nedy. Fargo,  N.  D.,  $89,425.  Work  in- 
cludes 1558  lln.  ft.  16-in.  sanitary  vltr. 
sewer  pipe,  5004  lln.  ft.  18-in.,  2114  lln.  ft. 
30-ln.  pipe  or  concrete,  2166  lin.  ft.  3S-in. 
pipe  or  concrete,  1186  lin.  ft.  36-ln.  storm 
concrete  pipe,  3469  lin.  ft.  42-in.,  5033  lin. 
ft.  57-in.,  55  manholes,  1  flush  tank  with 
2000  ft.  2-ln.  galv.  pipe,  27,450  cu.  yd.  open 
ditch  excav.,  4824  ft.  16-in.  c.  i.  pipe,  to 
haul  and  lay. 

Pumping  station — Brickie  Constr.  Co., 
Watertown,  $6,971;  Tanner  Bros.,  St.  Paul, 
Minn.,  $7,076;  Seims-Carey  Co.,  St.  Paul, 
Minn.,  $9,485.  Work  Includes  260  cu.  yd. 
earth  excav.  pipe  trenches,  10  cu.  yd.  rock 
excav.,  130  lln.  ft.  24-ln.  pipe,  80  lln.  ft. 
36-ln.,  80  lln.  ft.  laying  6-ln.  underdralns, 
1  pumping  station,  excluding  machinery 
and  piping. 

*St.  Louis,  Mo. — Contract  awarded  by 
Bd.  Pub.  Service  (William  T.  Findly, 
Secy.)  for  constructing  Florissant  Avenue 
sewer.  Extension  Nos.  1  and  2,  and 
Florissant  Avenue  inlet  line,  to  Myers 
Constr.  Co.,  506  Olive  Street.  Work  will 
require  approximately  422  ft,  5  ft.,  20  ft., 
33-in.  Inside  diameter  circular  brick  sewer. 
2180  ft.  18,  15  and  12-ln.  vltr.  clay  pipe 
sewer. 

'^Los  Angeles,  Cal. — Contract  awarded 
to  Lawrence  Skochellch  for  sewer  in  Myra 
Avenue,  at  $25,389. 

*Salt   Lake  City,    Utah.— Following  are 

unit  prices  of  (Slbbons  Bros.,  Reed  & 
Roche,   1018  Lake  Street,   Salt  Lake  City, 

successful    bidders    for    sewer  extension 

No.  354  (bids  opened  Aug.  4),  to  be  of 
reinforced  concrete  pipe  (Meriwether 
type)    (Sylvester  Q.  Cannon,  City  Engr,): 

132,718  cu.  yd.  ex.  and  backfill.  $0.97 

699  lln.  ft.   sewer,   20  in 2.36 

2.437  lin.  ft.   sewer,   42  in 3.75 

6,628  lln.  ft.  sewer,  60  in 5.10 

8,838  lln.  ft.  sewer,  66  In 6.50 

3,706  lln.  ft.  sewer,  72  In 8.00 

1,691  lin.  ft.  sewer.  78  in 10.00 

4  special   manholes,   ea...  10.00 

61  regular  manholes,   ea...  61.00 

190  M  ft.  lumber  In  trench.  -33.10 
4,000  cu.     yd.     gravel     fill     in 

place    1.92 

25  cu.  yd.  cone.  Class  A..  8.0" 
1,000  lb.   steel  reinforcement.  0.045 
100  sq.     yd.     asphalt    pave- 
ment      2.40 

250  sq.  yd.  cement  sidewalk  0.10 
40  lln.     ft.     concrete     pipe, 

8   In 0.27 

40  lln.     ft.     concrete     pipe, 

10  In 0.36 

40  lln.     ft.     concrete     pipe, 

12   In 0.44 

40  lln.     ft.     concrete    pipe, 

15  In 0.59 

40  lln.     ft.     concrete    pipe, 

18  In 0.83 

40  lin.     ft.     concrete     pipe, 

21  m 1.02 

40  lln.     ft.     concrete    pipe, 

24   In 1-Sl 

Total    $296,510.00 
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BRIDGES 


PROPOSED     WORK 

Berlin,  N.  H. — Reported  work  will  soon 
begin  on  construction  of  a  steel  bridge 
over  Androscoggin  River  at  Berlin  Mills; 
cost  $30,000. 

Baltimore,  Md. — Reported  State  Comn. 
estimated  about  |1, 000,000  will  be  needed 
to  construct  bridges  In  connection  with 
the  new  road  system.  The  bridges  In- 
clude Synepuxent  Bay  Bridge  at  Ocean 
City,  $75,000;  Pocomoke  River  Bridge, 
Pocomoke  City,  $60,000;  at  Chesterton, 
$100,000;  Nanticoke  River  at  Vienna, 
$200,000;  Bohemian  River,  $100,000;  Sassa- 
fras River,  $50,000;  Chesapeake  City, 
$50,000;  Elk  River,  $50,000;  Prlnclplo,  $25,- 
000;  Western  Run,  York  Road,  $25,000; 
Gunpowder  River  at  Wiseburg  York 
Road,  $25,000;  Severn  River,  Annapolis, 
$275,000;  South  River,  $200,000;  Catoctln 
River,  at  Mlddletown,  $50,000;  Fifteen 
Mile   Creek.   Allegany   County,   $30,000. 

Harrlman,  Tenn. — County  Court  ap- 
pointed a  committee  to  investigate  the 
building  of  a  new  bridge  to  replace  pres- 
ent Emory  River  bridge,  or  to  repair  the 
present  bridge.  Appropriation  available, 
$50,000. 

Columbus,  Ohio — Bonds  tor  $100,000  for 
repair  and  construction  of  a  number  of 
bridges  will  be  sold  Sept.  7  by  John  Scott, 
Clk.  Bd.  Co.  Comrs. 

Lowellvllle,  Ohio — Village  Council  voted 
$5,000  toward  constructing  bridge. 

South  Bend,  Ind. — Reported  that  St. 
Joseph  County  will  spend  about  $40,000 
for  All  and  bridge  near  county  line;  It  will 
also  sell  bonds  to  extend  highway  from 
Mishawaka  to  Elkhart  County  line. 

Mankato.  Minn. — Concrete  Steel  Engi- 
neering Co.,  Park  Row  Bldg.,  New  York, 
engaged  to  prepare  plans  for  Main  Street 
bridge.  A  concrete  bridge  costing  about 
$75,000  is  contemplated. 

Leavenworth,  Kan. — Plans  being  pre- 
I)ared  by  W.  V.  Thomas,  Co.  Engr.,  for 
construction  and  repair  of  20  bridges 
carried  away  during  the  recent  flood; 
probable  cost  $22,000.  In  all  about  60 
bridges  were  damaged  or  destroyed. 

Falrbury,  Neb. — Reported  business  men 
of  Falrbury  and  the  Co.  Comrs.  are  con- 
sidering building  a  bridge  across  Blue 
River  south  of  Falrbury. 

St.  Louis,  Mo. — Mayor  signed  ordinance 
authorizing  construction  of  Chouteau 
Avenue  viaduct;  cost  $200,000. 

Benjamin,  Tex. — Co.  Comrs.  voted  $50,- 
000  bonds  for  constructing  two  bridges 
over  Brazos  River,  one  12  the  other  16 
miles  from  Benjamin. 

Guthrie,  Okla. — County  Engineer  John 
A.  Rankin  estimates  cost  of  repairing 
bridges  at  about  $40,000. 


BIDS     DESIRED. 

Westport,  Conn.— Until  Sept.  22  by  State 
Highway  Comr..  Capitol,  Hartford,  for 
constructing  a  single  leaf  deck  lift  bridge 
over  channel  of  Saugatuck  River,  West- 
port,    advertised    In    Engineering    Record. 

Buffalo,  N.  Y.— Until  Sept.  3  by  DepL 
Pub.  Wks.,  according  to  local  press  re- 
ports, for  reconstructing  Chicago  Street 
viaduct. 

Clean,  N.  Y.— Until  Sept.  7  by  A.  G. 
Harvey,  Supt.  Streets,  for  constructing  a 
highway  bridge  over  Allegany  River  at 
Eleventh  St.,  advertised  in  Engineering 
Record. 

Delanco,  N.  J.— Until  Sept.  1,  by  Co. 
Bd.  Chosen  Freeholders  (Harry  Hawkins. 
Jr.,  Clk.),  for  reparirs  to  superstructure  of 
Delanco  draw  bridge  across  Rancocas 
River  at  Delanco  and  Riverside.  James 
Logan,  Co.  Engr. 

Doylestown,  Pa. — Reported  desired  until 
Aug.  31  by  Co.  Comrs.  for  two  concrete 
bridges,  one  over  Fall  Creek  and  the  other 
over  Trout  Run. 

Easton,  Pa. — Reported  desired  until 
Sept.  3  by  County  Comrs.  for  construct- 
ing reinforced  concrete  bridge  No.  1822 
over  Jacoby  Creek,  Upper  Bethel  Town- 
ship. 

Glenolden,  Pa.— Until  Sept.  9  by  County 
Comrs..  Media,  for  constructing  reinforced 
concrete  bridge  on  Glenolden  Avenue  over 
Mucklnapatus  Creek,  Glenolden  Boro.,  and 
Dally  Township.  J.  Miller  Qulnn,  Dept. 
Controller. 

NIcholasvllle,  Ky.— Until  Sept.  7  by 
County  Fiscal  Court  for  constructing 
steel  and  concrete  bridge  on  Chrlsman 
Mill  Road  across  Hickman  Creek.  C.  S. 
Woodward,  Co.  Road  Engr.,  NIcholas- 
vllle. 

Cincinnati,  Ohio.— Until  Sept.  17  by  Bd. 
County  Comrs.  (Albert  Reinhardt,  Clk.) 
for  rc^triipt!'^"  'v"  "oncrete  bridges  on 
New  Haven  and  Venice  (Wllley)  Road 
In  Crosby  Township  as    per  Spec.  No.  811. 

Hamilton,  Ohio — Press  reports  state  bld» 
will  be  received  until  Sept.  11  by  (bounty 
Comrs.  for  constructing  the  Columbia 
bridge,  730  ft.  long.  Probable  cost,  $120,- 
000. 


Hamilton,  Ohio.— Until  Sept  13,  Includ- 
ing plans  and  specifications  by  W.  W. 
Crawford,  Co.  Aud.,  for  bridge  over  Miami 
River  at  Chestnut  Street.  Steel  or  con- 
crete construction. 

New  Philadelphia,  Ohio — Reported  de- 
sired until  Sept.  1  by  County  Comrs.  for 
100-ft.  span  steel  bridge  to  be  erected 
over  Sugar  Creek.  Bridge  to  be  paved 
with  wooden  block.  Edward  Stlngel,  Co. 
Engr. 

Steubenvllle,  Ohio.— Until  Sept.  17  by 
County  Comrs.  for  constructing^  concrete 
arch  bridge  No.  33,  Warren  Township, 
known  as  Weatherson  bridge.  John  L- 
Means,  Co.  Aud, 

Zanesville,  Ohio.— Until  Sept.  7  by 
County  Comrs.  (Fred.  C.  Werner,  Clk.) 
for  furnishing  material  and  erecting  steel 
superstructure  over  Turkey  Run,  known 
as  the  Edw.  Swingle  bridge,  in  Brush 
Creek  Township,  to  consist  of  a  span  47 
ft.  long,  c.  to  c.  of  end  bearings,  and  14 
ft.  roadway. 

Indiana. — By  County  Commissioners  for 
constructing  bridges  as  follows: 

Until  Sept.  7: 

Corydon,  3  steel  bridges;  J.  L.  O'Ban- 
non,  Aud. 

Until  Sept.  8: 

Peru,  concrete  arch  in  Richland  Town- 
shin;  F.  K.  McElheny,  Aud. 

Until  Sept.  9: 

Warsaw,  9  bridges;  V.  D.  Mock,  Aud. 

Jasper,  steel  bridge  In  Jackson  Town- 
ship; J.  H.  Seng,  Aud. 

Austin,  Minn. — Reported  desired  until 
Sept.  10  by  County  (5orars.  for  construct- 
ing 19  bridges.    O.  J.  Simmons,  Co.  Aud. 

Ellsworth,  Kan. — Reported  desired  until 
Sept.  18  by  Co.  Comrs.  for  constructing  a 
280-ft.  reinforced  concrete  bridge,  repair- 
ing a  250-ft.  steel  bridge  and  constructing 
eight  miles  of  roads  and  culverts  in  Gar- 
field and  Empire  townships.  G.  R.  Wolf, 
Co.  Engr. 

Harrison,  Neb. — Reported  desired  until 
Sept.  7  by  County  Comrs.  for  a  100-ft. 
standard  15-ton  steel  bridge. 

St.  Paul,  Neb. — Reported  desired  until 
Sept.  8  by  County  Comrs.  (H.  D.  Bahen- 
sky,  Clk.)  for  constructing  high  truss 
steel  bridge,  five  145-ft.  spans,  16-ft.  road- 
way, concrete  piers  and  wood  piling,  with 
concrete  floor,  across  Loup  River,  2  miles 
south  of  St.  Paul. 

Canton,  S.  D. — Until  Sept.  7  (extension 
of  date  from  Aug.  3)  by  County  Auditor, 
for  constructing  supertsructure  for  struc- 
tural steel  span,  120  ft.,  concrete  floor,  18 
ft.  roadway. 

Worland,  Wyo. — Reported  desired  until 
Sept.  6  by  E.  M.  Conant.  Co.  Clk.,  for  con- 
structing bridge  over  Cotton  Wood  Creek 
near  Chatham,  to  be  60  ft.  long  and  6  ft. 
above  creek  bottom. 

Walla  Walla,  Wash. — Reported  desired 
until  Sept.  10  tor  erecting  a  102-ft.  steel 
truss  span  with  concrete  abutments,  or 
for  a  concrete  reinforced  arch  bridge.  G. 
C.  Cockesy,  County  Engr. 

Aberdeen.  Wash. — Reported  desired  un- 
til Sept.  8  by  P.  F.  Clark,  City  Clk.,  for 
constructing  a  steel  bridge,  one  260  ft. 
span  and  one  118  ft.  L.  D.  Kelsey,  City 
Engr.;  C.  E.  Fowler,  Consulting  Engr., 
Central  Bldg.,  Seattle. 

Halifax,  N.  S. — Reported  desired  until 
Sept.  1  by  Road  Comrs.  tor  constructing 
161  bridges  and  culverts  of  permanent  ma- 
terial in  Victoria  County. 

Asslnibola,  Man. — Reported  desired  until 
Sept.  3  by  Frank  Ness,  Municipal  Clk., 
for  constructing  traffic  bridge  over  Assln- 
Ibolne  River. 


L.  Porter,  MarysvlUe,  $1,899;  Temple 
Bridge,  superstructure,  to  Richard  Tur- 
ner, MarysvlUe,  $1,750;  Temple  Bridge, 
substructure,  to  A.  C.  Carr,  $714.  Chanes 
A.   Morelock,   Co.   Aud. 

-t^Chlcago,  III. — Contract  awarded  to 
Great  Lakes  Dredge  &  Dock  Co.,  Chicago, 
for  substructure  of  Derlng  bridge  of  Chi- 
cago &  North  Western  Ry.,  over  North 
Branch  of  Chicago  River.  Structure  is  a 
180-ft.,  3-track,  single-leaf  bascule. 

-^Illinois. — Contracts  have  been  awarded 
by  State  Highway  Dept.,  Springfield,  for 
bridges  as  follows  (William  J.  Marr,  State 
Highway  Engr.): 

Reservoir  Bridge,  In  Paris  Township, 
Edgar  County,  to  Alan  J.  Parrlsh  of  Paris, 
at  $7,600. 

Grand  De  Tour  Bridge,  In  Dixon  and 
Grand  De  Tour  Townships,  Lee  and  Ogle 
Counties,  to  W.  H.  Shons  of  Freeport 
Bridge  Co.,  Freeport,  at  $7,778. 

Mound  No.  6,  Hood  Hollow  and  Haven 
Bridges,  McDonough  and  Fulton  Counties, 
to  Irwin  &  Alford.  Cuba,  111.,  at  $2,556. 

Nos.  4  and  10  Bridges,  In  Pigeon  Grove 
Township,  Iroquois  County,  to  Joseph  S. 
Klein,  Freeburg,  at  $3,335  and  $3,049  re- 
spectively. 

-ArMankato,  Minn. — Contract  awarded 
Aug.  18  for  reconstructing  concrete  arch 
bridge  to  Elkhart  Bridge  &  Iron  Co.,  Elk- 
hart, Ind.,  at  $2,175. 

-AOrovllle,  Cal. — Contract  for  construct- 
ing concrete  bridge  over  Butte  Creek  on 
State  Highway  awarded  Edward  Sharp, 
Chlco,  at  $11,723. 

•kRed  Bluff,  Cal. — Contract  for  con- 
structing three  concrete  bridges  reported 
awarded  by  Co.  Comrs.  as  follows:  one 
2000  ft.  long,  concrete  girder  arch  type, 
80-ft.  span,  to  Ross  Constr.  Co.,  at  $109,- 
000;  and  two  flat  girder  type  bridges  50- 
ft.  span  to  McClaren  &  Peterson,  at 
$31,000. 


PAVING  AND  ROADS 


PROPOSED     WORK 

Wilmington,  Del. — All  bids  have  been 
rejected  as  opened  Aug.  10  by  Bd.  Direct- 
ors, Street  and  Sewer  Dept.  (H.  C.  Tay- 
lor, Secy.),  for  grading  and  excavating 
streets,  constructing  concrete  foundations, 
concrete  and  brick  gutters,  sheet  asphalt, 
asphaltic  concrete,  bltullthlc,  Warrenlte, 
asphalt  block  and  vltr.  block  pavements 
about  50,000  sq.  yd.  New  bids  to  be  called 
for. 

City  Council  has  authorized  a  bond  Issue 
of  $200,000  for  Improvement  of  the  streets 
throughout  the  city.  This  sum  is  the  last 
of  the  $500,000  bond  issue  authorized  some 
time  ago  for  street  work. 

Accomack,  Va. — Bonds  for  $30,000  road 
Improvements  In  Atlantic,  Lee  and  Pun- 
goteague  Magisterial  Districts  will  be  sold 
by  John  D.  Grant,  Jr.,  Clk.  Co.  Bd. 
Superv.,  Sept.  7. 


South 
Works." 


Boston,       Va.  —  See 


Hlllsboro,  Ohio.— See  "Sewerage  and 
Sewage   Disposal." 

Lisbon,  Ohio.- Bonds  for  $45,000  will  be 
sold  Sept.  1  by  Trus.  of  Elkrun  Township 
(Horace  Martin,  Clk.),  for  Improving  Lis- 
bon, Elkrun,  Signal,  Rogers  and  Lisbon 
Sallnevllle  roads. 

Mount  Vernon,  Ohio — Bonds  for  $15,000 
wlU  be  sold  Aug.  30  by  Walter  M.  Riley, 
Co.  Aud.,  for  Improving  Sect.  H,  Colum- 
bus-Wooster  Road. 

Uhrlchvllle,  Ohio.— Dawson  Street  pav- 
ing bonds  amounting  to  $25,000  sold. 

Warren,  Ohio— Bonds  for  $19,800  will  be 
sold  Oct.  2  by  George  T.  Heckllnger,  City 
Aud.,  for  Improving  Homewood  Avenue 
and  East  Franklin  Street. 

Woodsfield,  Ohio. — Bonds  for  $20,000 
road  Improvements  will  be  sold  Sept.  8  by 
County  Commissioners. 

Indianapolis,  Ind.— Bd.  Pub.  Wks.  has 
decided  to  resurface  Capitol  Avenue  from 
Indiana  Avenue  to  Tenth  Street  at  a  cost 
of  $62,984. 

New  Albany,  Ind. — Reported  Co.  Comrs. 
considering  building  110  miles  of  good 
roads  between  New  Albany  and  Indianap- 
olis to  connect  with  the  Dixie  Highway 
projected  from  Chicago  to  Miami.  Fla. 

New  Albany,  Ind.— County  Engineer  E. 
B.  Coolman.  has  been  directed  to  prepare 
plans  and  specifications  tor  the  rebuilding 
the  New  Albany  and  Paoll  pike  through 
Lafayette  and  Greenville  Townships.  Ap- 
propriation $41,000. 

South    Bend,    Ind. — See    "Bridges." 

Chicago,  III.— A.  D.  Gash,  Pres.  State 
Highway  Comn.,  and  George  A.  Quinlan, 
County  Supt.  of  Highways,  are  co-operat- 
ing on  a  plan  to  build  at  least  41  miles  of 
concrete  county  roads  In  Cook  County 
next  year. 

Edwardsvllle,  III. — Proposed  to  pave 
with  brick  and  Dolarway  Buchanan 
Streets,  to  cost  $4,500,  and  Handle  Street 
$34,700,  also  Centre  Street.  F^ank  L. 
Nash,  Clk.  Council. 

Jacksonville,  III.— Bd.  Local  Improv. 
recommend  paving  of  West  St.;  cost  $50,- 
000.  City  Council  also  reported  to  have 
voted  to  pave  S.  Main  St. 

Ida   Grove,   Iowa — Citizens  voted  $15,000 

bonds  for  paving  streets. 

Anaconda,  Mont. — Council  reported  to 
have  decided  to  construct  cement  side- 
walks on  Oak,  Sixth,  Pine,  Ash,  Third, 
Park,  Fifth  and  other  streets. 

Bllllngi,  Mont.  —  Council  considering 
paving  N.  Twenty-eighth,  N.  Twenty- 
ninth  and  N.  Thirtieth  Streets,  Sixth, 
Seventh,  Eighth,  Tenth  and  Eleventh 
Avenues  with  bltullthlc  on  concrete  base. 

Bozeman,  Mont.— Council  reported  to 
have  adopted  following  paving  resolutions: 

.„,  ,         S.   Bozeman  Avenue  paving,  cost  $12,000; 

Water  gtorey  Street,  cement  sidewalks,  curbs 
and  parking,  cost  $10,000. 


PRICES     AND     LETTINGS. 
itindicates  award  o]  contract. 

North  Andover,  Mass. — Following  are 
four  lowest  bids  opened  by  Co.  Comrs.  at 
Salem  for  constructing  reinforced  con- 
crete beam  slab  bridge  across  Shawsheen 
River  between  North  Andover  and  Law- 
rence, bridge  to  be  38  ft.  stand  in  clear 
and  66  ft.  wide:  Hyde  Park  Constr.  Co., 
$13,714;  William  F.  Fltzgibbons.  $13,784; 
Crane  Constr.  Co.  of  Wales.  $16,929,  and 
Lawlor  Bros.,  Canton,  $20,051. 

•(^Watertown,  N.  Y. — Contract  for  con- 
structing Eastern  Boulevard  viaduct  over 
Carthage  &  Adirondack  tracks  near  east- 
ern limits  of  city  awarded  Lou  B.  Cleve- 
land of  Watertown.  Span  75  ft.  reinforced 
concrete,  steel  concrete  abutments. 

-A-Lake  Charles,  La. — Contract  awarded 
Virginia  Bridge  Co.,  Vincennes,  for  con- 
structing steel  and  concrete  bridge  over 
Choupque  Bayou  at  $5,570. 

-^Schlater,  Miss. — Contract  for  con- 
structing iron  bridge  across  McNutt  Lake 
awarded  by  Co.  Bd.  Superv.  to  W.  T. 
Young  Bridge  Co.,  Nashville,  at  $11,000. 

♦MarysvlUe,  Ohio. — Contracts  awarded 
by  Co.  Comrs.  (bids  opened  Aug.  16)  as 
follows:  Jones  Bridge,  ateel  superstruc- 
ture with  block  floor,  to  Ohio  Concrete 
Supply  Co.,  Fremont,  at  $3,197;  Jones 
Bridge,  substructure,  to  J.  T.  Reed  &  L. 
Gosnell.  Rlchwood,  at  $1,313;  Ford  Bridge, 
superstructure  to  Capitol  Constr.  Co.,  Co- 
lumbus. $4,675;  Ford  Bridge,  substructure 
to  A.  C.  Carr,  MarysvlUe,  $2,124;  Mc- 
Cullough  Bridge,  superstructure,  to 
Richard  Turner,  MarysvlUe,  $2,270;  Mc- 
Cullough    Bridge,     substructure,     to    John 


Gastonia,  N.  C. — Bonds  will  be  sold 
Sept.  9  by  A.  J.  Smith,  Clk.  Co.  Comrs., 
tor  $150,000  road  bonds. 

New  Bern,  N.  C. — County  Comrs.  voted 
to  Improve  22  miles  Central  Highway  be- 
tween Fort  Barnwell  and  New  Bern. 

Roxboro,  N.  C. — Bonds  for  $15,000  street 
Improvements  will  be  sold  by  C.  C.  Cun- 
ningham, Clk. 

Greenwood,  S.  C— Bonds  for  $100,000 
for  street  Improvements  also  $35,000  for 
school  Improvements,  will  be  sold  Sept. 
1  by  Town  Council,  advertised  in  Engi- 
neering Record.  J.  Williams  Watson, 
Town  Clk. 

Fort  Myers,  Fla. — A  hard  surface  road  Is 
to  be  constructed  between  Fort  Myers  and 
Naples  and  a  graded  road  from  Naples 
to  Marco.  Citizens  recently  voted  $177,- 
500  bonds  for  this  work. 

KIsslmmee,  Fla. — Citizens  voted  $12,000 
bonds  tor  paving  Main  Street. 

Montgomery,  Ala. — City  Comrs.  will  soon 
sell  $152,000  paving  bonds. 

Russellvllle,  Ala.— Citizens  of  Franklin 
County  voted  $145,000  bonds  for  building 
pike  roads. 

Columbus,  Miss. — Reported  Comrs.  of 
Lamar  County,  Ala.,  and  Lownes  County. 
Miss.,  are  considering  building  road 
from  Columbus  to  Vernon,  Ala. 

Magnolia,  Miss. — Bonds  for  $100,000  road 
Improvements,  Fourth  Supervisor's  Dlst., 
will  be  sold  Sept.  6  by  Charles  E.  Brum- 
field,  Clk.  Co.  Bd.  Superv.  For  further 
information  address  Xavler  A.  Kramer, 
Engr.,  Magnolia. 

Huntsvllle,  Tenn. — Citizens  of  the 
county  voted  $300,000  road  Improvement 
bonds. 

Rogersvllle,  Tenn. — Bonds  tor  $250,000 
road  Improvements  will  be  sold  Sept.  6  by 
H.  B.  Stamps,  Chmn.  Co.  Court. 

Madlsonvllle,  Ky. — Fiscal  Court  adopted 
resolution  appropriatlnfi  $5O,0OO  to  be  used, 
provided  route  of  Dixie  Bee  Line  Is 
selected  through  this  county. 

Columbus,  Ohio. — County  Comrs.  have 
sold  $100,500  road  Improvement  bonds. 


Pine  Bluff,  Ark. — County  Comrs.  report- 
ed considering  building  road  23  miles  In 
length  on  north  side  of  county  connect- 
ing Sherrlll,  Tucker  and  Ferda  with  Pine 
Bluft. 

McKlnney,  Tex.— Attorney  General  has 
approved  Issue  of  $200,000  bonds  for 
County  Road  Dlst.  No.  8. 

La  Conner,  Wash. — Council  reported  to 
have  decided  to  Improve  First  Street, 
from  north  line  of  Commercial  Street  to 
First  Street,  by  paving,  32  ft.  wide  and 
construction  of  9-ft.  concrete  sidewalks, 
curb,  etc.;  cost  about  $12,000. 

Puyallup,  Wash.— G.  D.  BaU,  City  Engr., 
estimates  cost  of  grading  and  graveling 
Fifth  Street  In  Southwest  Hill  Dlst.  at 
$18,050. 

Tacoma,  Wash.  —  Reported  contract 
soon  to  be  let  by  Co.  Comrs.  for  resur- 
facing Sumner-Buckley  Road.  4  miles; 
approximate  cost  $30,000.  Asphalt,  bl- 
tullthlc, bituminous  macadam  and  bltu- 
concrete  under  consideration.  N.  Norrls. 
Co.  Aud. 

Vancouver,  Wash- — Council  reported  to 
have  passed  ordinance  for  the  Improve- 
ment of  Columbia  Street  by  grading  and 
construction  of  hard  surface  pavement, 
cement  sidewalks  and  curb. 

Walla  Walla,  Wash. — City  Comrs.  voted 
to  pave  Howard  and  Chestnut  Streets, 
cost  about  $15,000. 

Portland,  Ore. — Reported  Council  passed 
favorably  on  petitions  for  hard  surfacing 
Tacoma  Avenue,  between  E  Sixth  and  E. 
Seventeenth  Streets.  E.  Sixth  Street,  be- 
tween Tacoma  and  Spokane  Avenues, 
and  E.  Ninth  Street,  from  Tacoma  to 
Spokane  Avenue. 

City  Commissioners  reported  consider- 
ing widening  and  extending  of  E.  Bum- 
side  Street,  from  E.  Forty-fourth  to  E. 
Sixty-ninth  Streets,  at  a  cost  of  $25,000. 

Portland.  Ore. — Plans  and  specifications 
reported  filed  with  City  Commission  for 
paving  E.  Thirty-ninth  and  E.  Kelly 
Streets;  cost  $18,000. 

Berkeley,  Cal. — Reported  City  Council 
plans  extensive  street  improvements,  cosf 
Ing.  according  to  reports,  about  $1,000,000. 
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Fnmelwo.    CaU— F.    J.    ChureWll, 
Bd.  Pab.  Wks..  writM  tint  MCtlon 
of  aoMic  b«al«*»rd  around  Twin  Pc£ju^ 
•o*  tab*  MMtnKted  at  oast  or  m^ 

wm  be  ooastructed  latar. 


BIDS     DESIRED. 

k— UnUl  Aus.   M  by   Bdw. 


Ellsworth.    Kan.— See   "Bridges." 

Great  Bend,  Kan.— Until  Sept.  1  by  City 
for     constructing     approximately 
iu.o..    so.    yd.    asphaltic    concrete    pave- 
ment, 9224  lin.  ft.  concrete  combined  curb 


"K**  —  remurfaelnK   —   waterbound 

macadam    , 6.000 

"L"    —  resurfacing  —  bituminous  _,  ^ 

macadam   penetration   ;.. •      8.200  ^'e"«. 

"M"— Improvement     of    Passyunk  ment.  »s«  i....  n.  v:"m^.o-= ~ v- 

Avenuo    •     »"•'"»'  and  gutter  and  7690  lln.  ft.  concrete  curb. 

1476  000  H.  A.  Howlan,  Engr.,  McPherson. 

Pltt«.unih.  P..-Unt|j  Au«.  31  by  Hyatt  ,X%e^t.  %'%y  c'oSnTy'^'&^^n'^'    («'' m' 

F.  M«-i,.  Oo»r.  Pub.  W.U..  for  fUmtab-     ^e  ^^I^t. ^"Ks^s^'ffl  Mo-.^k.)  ^^or  -f.truct.ng^l  mile  co^n- 

iiw  aadlaylac  aaphalt  or  bltullthlo  pave-    concrete  mechanical  mix  along  Improved  "ete  roaa, 

••M  e«  pomona  ct  Roaewood  St..  Dor-     coraopolls  and  Camot  Roads.  '="i»'^-  ,     „     .  ,„    ,,  ,    r^,f^ 

rtnrr-IT.  and  Maekin  St..  Brisbton.  UntM  Sept.  9.  same  place  as  above  for         oiathe,    Kan.— Until    Aug.    30    by    City 

Improving   portions   of   Elkhom   and    Mo-  clerk      for      constructing     approximately 

•-     nongahela   City    Road,    a   distance   of   2.7  3500  gq.  ya.  vertical  fiber  brick  pavement. 

II-     miles    and    Lincoln    Way    Extension  _0.4  p„„  Murray.  City  Engr. 


u— UntU  Aug.  »1  by  Maa       .._.,. . 

aaehuaetts  Highway  Comn .  Boaton  (WIU-  ^nes    and    Lincoln    Way               .  . 

tan  D.   Sobiar.   Cbma.).   for  constructing  ^,1,    ^Ith    brick.    Round    Hill    Road    2.37  „.„.,.  «,t„    „.  —Unlll  AuE    31  bv  Bd. 

Mcdaaa  of  State  higbwaya  In  towns  aa  „„«,  .„d  scotla  Hollow  Road  1.75  mile.  Kanws  City    Mo,   "nin  Aug^  «^dx^^^ 

^wS;  aad  Palmer    IJ  000  ft  with  macadam.  ^?ty-fo^rthaP^    Fpty-««venth    Streets 

Ware  and  Palmer.  ILWIO  It.  „._.__      uh  _iTnHi     Sept.     21     by    Co.  with    cement    concrete;    Mersington    Ave- 


rt. 


CataMII.  N.  v.— OntU  Sept.  1  by  Bd.  VU-  cik.)  for  constructing  section  of  State 

!■■•  Tmai   <C.  F.  Travla.  Prea.)  for  M06  Highway,  along  Marydel  and  TemplevlUe 

mSr  ji.    Tilr.    brick    pavement    In    Upper  Road,   about  2.06  miles.     Bids  desired  on 

liala  Street.    George  H.  Warner.  Village  (|,,i|  macadam  or  concrete.     Harry  Wal- 


Denton,     Md. — Until     — ^-.     —     -.  „,i„    v,„, .,„..,.    ^^.. ,    „ 

Comrs..    Denton    (William    H.    Anderson,     „^^^  asphaltic  concrete,  and  an  alley  with 

'     '"*"  ^,',"     vertical  fiber  vitr.  brick. 


dorf.  Road  Engr. 


Farmlnfldala,  U  I.,  N.  Y.— UntU  Sept.  8 


by  Jamea  T.   HoUe.   Sec>-.   Bd.   Trua.    16     ^"H'^ 

Ooart  Street,    Brookb-n.    for   constructing     "o™. 

ooaerete  waflu  for  N.  T.  SUte  School  of        Lake 


Wilmington, 


Del.  —  See 


"Proposed 


Spokane,  Wash.— Reported  desired  until 
Sept.  6  by  City  Comn.  for  paving  in  DIst. 
No.  4.  S.  First  Avenue,  from  Court  House 
to  county  bridge. 

Stevenson,  Wash.— Until  Sept.  2  by 
Charles  H.  Nello,  Co.  Aud.,  for  construe. 


Agrtctilture  at  Farmlngdale.  advertised  In 
Baglncerlng  Record.  Lewis  F.  PUc^er. 
State  Areht.  Albany. 


Charles.     La.— Reported    desired     tlon  of  Sect.  2  of  Stevenson  Carson  Road, 
y.     .    J_    „-,.„  'V. —    ..    i.i,«     Skamania    County.       Work    Includes    re- 
moval of  rock.     Estimated  cost,   $75,000, 


until    Sept.    -by  "Pollce'T^'"?'    fA  ^^*     Skamania    County.       Work    Includes    re 


Charlea  '(E.    C.  '  House.    Clk.)    for    con 
atructing  6Vi  miles  gravel  road  south  of 


„ „_.       ^         '    „_.,,     ..,_     ,,      h„     Sulphur  on  Highway  No.   6,  and   5  miles 

•^   ''2:^h.w.on:~ft^  bI^    EtorS':     '»«•>  <"  Linton  on  Highway  No.  8. 


for  pavtns  with  bituminous  concrete  an  a 
eaaaaot  eoocrete  foundation,  portions  of 
81.  Lawraaee  and  HavlUnd  Avenues.  2183 
a«.  rA.:  alae  for  S0.800  sq.  rt.  concrete  side- 
walka  with  ctnba.  etc..  on  Haviland  and 
DTTt  ATCBoaa.  Eaat  213th  and  Mead 
Straata.  n.«M  cu.  yd.  earth  ezcav.,  17.S50 
CO.  yd.  rock  excav.;  also  furnishing  and 
daUrartog  IH-ln.  broken  trap  rock  stone 
aad  brokao  trap  rock  stone  screening. 


Tacoma,  Wash.— Reported  desired  until 
Sept.  10  by  Thomas  N.  Morris,  County 
Aud..  for  improving  Permanent  Highway 


u._„i.i.    x.nn  _i-nfll  Aue    31  at  office     No.  i  a  distance  of  3709  miles,  to  consist 

9200  sq.  yds.  stone  block,  brick  and  other     macadam  or  bitucrete. 

"""     -..—.—     —  Los  Angeles,  Cal.— Until  Sept.  7  by  Bd. 


pavement.     Including     sand     cushion     re 
move<r.  9200  sq.  yds.  creosoted  wood  block 
pavement,  etc. 

NIcholasvllle,     Ky.— Until     Sept.     7     by 
County     Fiscal     Court     for     constructing 


Until    Am.    tl    by    Mamu   M.    Marks,     turnpike    known    as    Thomas    Beaumont 
Praa.    Bora    Manhattan,    for    regulating    Road,  a  distance  of  about  Ihi  miles.     C. 


aad  rapavlng  portions  of  E:aat  Fiftieth. 
■atailui.  West  104th,  Madiaon.  West 
Vbfly-Blntta.  Weat  tlXth  Streets  and 
Bkvadway.  In  all  about  TOW  aq.  yd.  granite 
Metk.  »JUi  aq.  yd.  sheet  aaphalUc. 


8.  Woodward,  Co.  Road  Engr.,  NIcholas- 
vllle. 

Columbus,  Ohio.  —  Until  Sept.  7  by 
George  A.  Borden.  Dir.  Public  Service. 
Columbus,    for    i>aving    Nelson    Road    and 


n't.   N.   J. — Until  Aug.   31  by  the  Rhoades  Avenue.  In  connection  with  elim- 

Bd.  T^nrn  Comra^   for  paving  portions  of  Inatlon   of  grade   crossings   along  line   of 

Batanont     and     Overlook     Avenuea     and  'Norfolk  &  Western  Ry.;  also  for  portions 

Haekal  Street.     Bids  desired  on  bltullthlc,  of    Heyl    Avenue,    by    grading,    draining 


aaidialt  block  and  applanite.  Frank  T. 
Shepard,  Town  Engr.,  Essex  Building. 
Newark. 


Jerasy  City.  N.  J.— Until  Sept  2  by  Bd. 

aty     Comrs.,     for     Improvllng    Columbia     _     _. __ 

ATaBoa  and  paving  with  bituminous  con-     Maumee     River,     Grand     Rapids. 
ereta    Aritngton    Avenue.      M.    I.    Fagen,    stinebaugh.  Co.  Aud. 
City  Clk. 

Montelalr.  N.  J.— Until  Sept.  IS  by 
Barry  Ttppett,  Town  CHc.  for  construct- 
ing i-ln.    X   lO-ln.    concrete   curb   set   on 


Pub.    Service    (!>.    B.    Johnston.    Clk.)    for 
grading,     draining,    curbing    and     paving 

-.    _  _  .   , ,     with    vltr.    brick    or   asphalt    E.    Twenty- 

and    having    metal    comer     eighth   Street,   In   all   16,700  sq.   yd.   pave- 

bar.    and    raaattlng   exlstrng    stone   curb    ment,   6000  cu.   yd.   excav.,   and   5000  lln. 
-_ , ,.v 1...  _#  v.i_  .      .        ...         c.   M.   Osborn,  City 


Superv.  (H.  J.  Lelanrie,  Clk.)  for  con 
structing  an  oil  macadam  road,  Includ- 
ing grading  with  reinforced  concrete  cul- 
vert, and  all  incidental  work  on  certain 
streets  in  Road  Improv.  Diet.  Nq.  86;  also 
until  Sept.  13.  separate  bids  for  Improving 
portion  of  Palmdale-Lancaater  Road  in 
Road  Dlst.  No.  5. 

Oakland,  Cai,— Until  Sept.  7  by  George 
E.  Gross,  Clk.  Co.  Bd.  Superv.,  for  grad- 
ing and  paving  with  bitulithlc  pavement 
on  a  4-ln.  base  county  roads  from  town 
line  of  Liverraore  to  State  Highway,  Mur- 
ray Road  Dist. 

Riverside,  Cal.— Until  Sept.  8  by  Bd. 
Superv.  (A.  B.  Pilch,  Co.  Clk.)  for  grad- 
ing and  paving  with  concrete  16  ft.  wide 
and  4  in.  thick  8.71  miles  of  Route  No.  2 
and  a  portion  of  Route  No.  1  (Riverside  to 
Scully  property);  also  separate  bids  for 
3.57  miles  of  Routes  Nos.  13  and  14.  Iowa 
Avenue  from  Eighth  Street  to  county  line, 
and  Rialto  Road  from  Riverside  to  county 
Lorain,  Ohio.— Until  Sept.  8  by  Director     Une- 


curbing  and  paving  with  asphalt  or  brick. 

Grand    Rapids,    Ohio— Reported    desired 
until    Sept.    3    by    Co.     Comrs..    Bowling 
Green,    for    constructing    creosoted    wood 
block     floor     and     painting     bridge     over 
.     _      .,  c.     E. 


OB  ooocrete  baae.  on  either  aide  of  Val- 


tay  Road,  approsiniatdy  17.000  lln.  ft.  ad 
'  In  faglnaaring  Hoeord. 

N.    J.— Until    Sept.    1   by    Bd. 

Water    Comra.     (Morris    R. 

1.  Ch.  Engr.)  for  grading,  curbing, 
a-gf't  aad  paving,  with  asphalL  on  a 
••Inr    « 


ft.   curb,   5  X   21   In. 
Engr. 

Portsmouth,     Ohio,  —  Reported     desired 

— •- ^     „-.     -  i^      -.-    ,», i.     a      until  Sept.  1  by  County  Comrs.  for  creo- 

Straat    and    Water    Comra.  _  (Morrla_^  R.     „te<|    wood    block    paving    on    concrete 
"         '  '  ""      foundation  on  Scioto  River  Bridge. 

•-.».     ^,„.~...^     foandat'lon,     ^portions"  o^  Shaker    Heights,    Ohio.— Until    Sept.    7, 

North   Tarairth    Street.    In  aD   about   3400  by    Cart    L.     Palnier     Village    CTk..     2855 

aq.  yd.  pan.,  etc  Coventry  Road.   .Shaker  Heights,   for  Im- 

Untll  Sept.  M.  by  Com.  on  Roads.  As-  proving    by     curbing,     grading,     draining 

nm Is  and  Speedwajrs,  Co.  Bd.  Chosen  and  navlng  with  brick,  concrete,   asphalt 

Waalioldara,  Newark,  for  linprovlng  Broad  or     bituminous     macadam.     Manrhester 

It.  town  of  Bloomtlekl:  Wyoming  Ave-  Road,  from  Coventry  to  South  Woodland 

Ttltaga   of   Sooth    Orange,    town    of  Road,    together    with    sewers   and    water 

OraSco.  and  Valley  Roai.  town  of  mains.      B.    W.    Wlllard,    Village    Engr. 

lair.  ~  tyederick  -  -  -       -—.--..  >>...-     ^.       .— j 


Belmer,     Co. 


Tntn  BapL  T.  by  Co.  Bd.  Choeen  Free 
boldera.  Naarark.  Improving  Central  Ave 
■oe.  town  of  Baat  Orange,  and  Waahlng 
ton  Avaaoa,  town  of  Notley. 


^^tl 


304  Marshall  BIdg.,  Cleveland 
Toledo.    Ohio.— Until    Aug.    31    by    DIr. 


Santa  Barbara,  Cal. — Reported  desired 
until  Sept.  7  by  Bd.  Superv.  for  improv- 
ing about  1  mile  of  Santa  Monica  Road  In 
Carplnteria  Valley,  First  Road  Dist., 
about  5259  ft. 

Saint  Maries,  Idaho. — Reported  desired 
until  Sept.  3  by  Charles  R.  Schulte,  City 
Clk.,  for  Improving  certain  streets  and 
avenues  in  Improvement  Dist.  Nos.  3  and 
4,  to  consist  of  grading,  curbing,  cross 
walks,  readjustment  of  waterpipes,  sewer 
manholes,  etc. 


PRICES     AND     LETTINGS. 
iflndicatea  award  of  contract. 

Portland,  Me. — ^Following  are  four  low- 
est bids  opened  Aug.  13  by  Dept.  Pub. 
Wks.  for  State  Road  on  Auburn  Street; 
prices  given  are  on  concrete  and  bitumin- 
ous macadam  respectively:  M.  B.  Field, 
$1.10    and    98    cts.;    Hassam    Paving    Co., 


.     Pub.    Service    (C.    B.    Nickels     »««>:)•    '°f     Worcester,    Mass.,   $1.17   and   coat  plus   10 


Improving  portions  of  Droege,  Macomher, 
Salem  and  several  other  streets.  Bids 
desired  on  aaphalt,  vltr.  brick,  concrete, 
reinforced  concrete,  macadam  or  creosoted 


■ruiii«flck,    N.    J.^Beported    de      

mitn   Aag.   Ip.    by   Co.   Bd.   Choaen    wood  block  pavement. 


.  Waw  Bmnawlck.  for  Improv 

!■(  portion  Nav  Bmnawlck -Old  Bridge 
tanplke.  with  Utumlnooa  concrete  on 
praaant  baae.  and  Rah  way  Avenue  with 
Mtoaiinoaa  oonerate  pavement  on  con- 
crala  baae.  Atrtn  B.  Fox,  County  Engr., 
Partk  Amboy 


Mount    Vernon,    Ind, — By   County   Com- 


per  cent;  Small  &  Ingalls,  $1.16  and  $1.09, 
Forglone  &  Romano,  $1.27  and  $1.26  (bid- 
bers  of  Portland  unless  otherwise  stated). 

Albany,  N,  Y. — Following  are  lowest 
bids  opened  Aug.  24  by  State  Highway 
Comn.,  55  Lancaster  Street,  for  construc- 


mlaaloners   until   Sept.   7   'or  constructing     t,on  q,  highways  by  State  aid: 

^.*™.*fi  .TJ!??."  '';„?'S£^,^S?!^,?-i''v^~,„^S        ^°^^   "22,   Genesee-Portvuie,    Allegany 
about  15.564  ft.    Joseph  R.  Haines,  CJounty     co.,  7.29  miles:   John  H.   Gordon,  Albany, 


Aud 


$71,137;    Sullivan    Constr.    Co.,    Syracuse! 
«74,584;    Greenfield    Constr.    Co.,    Hornell 


aioomlngton.  III.— Until  Aug.  31  by  Bd.  ,,...,     „,  _,.      _,         „-vi     .      v, 

o-      R^mnrt^  d^red  nntll     L«««'    Imp"*^-    'E     «.    Jones,    Pres.).    for  »^5,863;    Bison    City    Eng.    &    Contr.    Co., 

Marnapwrg,  Pa/^Beporteo  oeaireo  until     -,-,irtn«    k     Second    street    with    two-  Inc.,  Buffalo,  $77,301. 

f^PpS.'7-.^"fi;'ZSVo?llK-n2Uff«    SSS  ffrick  rSSrfaced   With   li    ln*T«-  ^  Road      5241.A,      Blnghamton -Windsor, 

ofttn^rastriraqnWng^fif?V°  rd!^rti»ct     "'***   advertised    In   Engineering   Record.  Fart     £•     Broome     Co.,     3,15     miles:     The 

"    "      llllnola.— Until    Sept.    1   by   State    High 


aaphalt.  tSM  aq.  yd.  Mtuminoaa  eoncrate 
paving,  etc 


.  'l*"^  ->l«!fr-  ''*Cr^°*» -gyt^^J-^     be  furnished  by  State) 
fr^pSSSSSS;?    7«r«^*%    SSiiS'         «•"•«— Countv.se, 


Lane  Constr.  Corp.,  Merlden,  Conn.,  $37. 

,.  -  _         832;  F.  P.  Meckes,   Long  Pond,   Pa..  $38,- 

way  Comn.,   Springfield,    for  constructing     254;   Port  Jervia  Constr.  Co.,  Port  Jervls, 
State  aid  work  as  follows  (all  cement  to     N.  Y.,  $41,723. 


Kankakee  County,  Section  E.  brick  type. 


Road 
Part     1, 


1305,       Salamanca  -  EllicottviUe, 
Cattaraugus     Co.,     5.379     miles: 


MO  aq.   yd.   eoocrete  gtittar,  etc,  adrer- 
tiaed  In  Engineering  Raoord. 

miladalpltla.  Pa<— UnUI  Aog.  31  by  M. 
U  Cooka,  DIr.  DepLPob.  Wka.  for  Im- 
■rovementa  to  bigbwaya  aa  follows: 
iciMdaleo  A  to  M:  rWWam  H. 
Ch.  Bureau  of  Hlgbwayi) 
Schedule  Character 

of  Woric 
-A' 


Connell. 


Kanakee.  nearest  post  office,  approximate  Dunkirk  Constr.  Co.,  Dunkirk,  $75,507. 

length  «I0  ft..  Engineer's  estimate  $2,209.  Road    1310,    Seeley    Creek-Steuben    Co. 

Stephenson  County,  Section  C,  concrete  Line,    Chemung  Co.     4.02   miles:    Sullivan 

type,  Freeport  nearest _post  office,  apnrox-  Ctonstr.    Co.,     Syracuse,     $40,537;     Atlanta 

Imste ^  — —  -.     -^ — . . f — •-     -        ...      .      -  •-    i     -^ 

♦2.771. 

Peoria,  III.— Until  Aug.  30  by  Bd.  Local 


mate  length  2$»0  ft..  Engineer's  estimate     Constr.  Co.,  Atlanta,  $40,867;  F.  L.  Breeze, 
'*""*  Elmlra,    $41,371;    E.    W.    Walsh,    Elmira, 

$41,382 


R-t.m..«d     Iniprov.    (Sherman  W.  ^kley    Pres.)   for     p.™"?    chiUiune  r'n      « 87   JiTw^!"  w' 
Estimated    ,    '  oy,„g  portions  of  Adams   Street  re-     g^lLL \5®™Vr^,>9°' T*i^  ,m'i*?.L  •'•.,?^- 
quiring   about    8780    aq.    yd.    brick    pave 


Coat 
*4S.4«0 


Road     1311,     Erin-Van     Etten-Spencer, 

irt    1,   Chemung  Co.,    6.87   miles:    J.   W 

Brennan   Constr.    Co.,    Inc.,  Geneva,   $78 


..5~~1EI^SS?^i.:ilt; Tu'eM    ment,    8780    sq.    yd.    concrete    foundation,     J 

.Sn-EJj}?;— aSSSSli 'iii* ^^'aaa    **"  *'"    "•   "ndstone  curb,  2600  cu.  yd.     | 

ir..— «*"V"«— ^-•'•■•4  b"** •>••"»    excavation,  etc.  ! 


"D" — paving  —  MtorotnotH 
ment 


pava- 


excavatlon.  etc. 

12,000        Orcan  Bay,  Wis. — ^Reported  desired  un- 
"'  til    Aug.    31    by    George    J.    Cormier,    Cki. 

'Highway    Comr.,    Oreen    Bay,    for    con 


•TT— repaying— ajrphait    M.tM 

*'^*    repaving — vitrified    block....      S.OOO    ni^iiwAjr    v.viiir.,    wivvm    a^c^,    »>ji     ..u,,-     ...auv.,.,    ^m^iua,    «-ii,oi.i,    .itnttKa   rtnuer- 
•0"—repavlng— granite   bioek 12.100    structing   about    31,000    sq.    yd.    foncrete     son,     Menands,     $50,472;    Mondo    Constr, 


"H"— repaving— wood  btoai tl.MO 

'T' — aorfadng  —  waterbound    ma- 
cadam        42.! 

"J** — aorfadng  —  bitomtnotis     ma 


420;    Peter   F.    Connelly  Co.,    Horseheads, 
*78,800;    Sullivan    Constr.    Co.,    Syracuse, 
78,989;    Weed    &    Walsh,    MechanlovlUe, 
$82,09L 

Road  5585,  Earlvllle-Hamilton,  Che- 
nango-Madison Co.,  6.18  miles:  Conroy  & 
NIxdorf,    Oneida,    $47,814;    James    Ander- 


Co.,     Inc..     Syracuse,     $50,554;      Newport 


road  between  Oreen  Bay  and  De  Pere.  .        .            ,.           ,_.,., 
Until   Aug.   30  by  Com.   on   Streets  and  Constr.  Co.,  Herkimer,  $50,562. 
Bridges  fF.  Bleraeret,  Chmn.),  for  paving  Road  5574.  Hudson  City.  Columbia  Co., 
with    reinforced    concete.     Emille    Street  1.17  miles:  Belmar  Contr.  Co.,  Troy    $31,- 
"-  "--  ~ "' 786;    F.   L.    Bannin    Plumbing,  Heating  & 


lt,210     from  Jackson  to  Van  Buren  Streets. 


Contr.  Co.,  Kingston,  $33,676;  Marks 
Kearney,  Hudson,  $34,603;  Russell  Parker 
Const.  Co.,  Hudson,  $34,762. 

Road  1162,  Stonehouse  -  Stormviile, 
Dutchess  Co.,  5.16  miles:  Cairnie-St. 
George  Co.,  New  York,  $51,750;  DeGraafe 
&  Hogeboom,  Kingston,  $51,985:  Amos  D. 
Bridges  Sons,  Inc.,  Hazardville,  Conn., 
$52,066-  Gruner  &  Hallenbeck,  Harriman, 
$53,144. 

Road  1163,  Putnam  Co.  Line-Stone- 
house,  Dutchess  Co.,  6.18  miles:  Ruddy- 
Saunders  Constr.  Co.,  Troy,  $78,776;  Amos 
D.  Bridges  Constr  Co.,  Hazardville,  Conn., 
$82,067;  Cairnie-St.  George  Co.,  New 
York,  $83,501;  Stanley  Constr.  Co.,  Buf- 
falo, $84,263. 

Road  1235,  Fishkill  Plains-East  FislikiU, 
Dutchess  Co.,  5.44  miles:  Schunnemunk 
Constr.  Co.,  Highland  Mills,  $52,327;  S. 
B  Van  Wagonen,  Rondout,  $53,303;  Henry 
Clinton,  Poughkeepsie,  $54,572;  Samuel 
Beskin,    Beacon,    $54,729. 

Road  1312,  Barrytown-Red  Hook-Rock 
City,  Dutchess  Co.,  6.81  miles:  Kuddy- 
Saunders  Constr.  Co..  Troy.  $62.!(26; 
Marks  Kearney,  Hudson,  $63,376;  Amos 
D.  Bridges  Sons,  Inc.,  Hazardville,  Conn., 
$67,739;  Juaniata  Co.,  Philadelphia,  Pa., 
$70,271.  „,   , 

Road  1313,  LafayetteviUe-Pine  Plains- 
Wlnchell,  Part  1,  Dutchess  Co.,  6.86  miles; 
A.  C.  Steinberg,  Jr.,  West  Hartford, 
Conn.,  $64,341;  James  Anderson,  Menands, 
$68,093;  John  J.  Guinan  Contr.  Co., 
Brooklyn,  $69,138;  John  De  Michael  & 
Bro.,  Torrington,  Conn.,  $69,737. 

Road  1314,  LafayetteviUe-Pine  Plains- 
Winchell,  Part  2,  Dutchess  Co.,  5.37 
miles:  Amos  D.  Bridges  Sons,  Inc.,  Haz- 
ardville, Conn.,  $44,956;  John  Arborio, 
New  Haven,  Conn.,  $45,994:  A.  C.  Stein- 
berg, Jr.,  West  Hartford,  Conn.,  $46,887; 
Weed  &  Walsh,  MechanicviUe,  $47,299. 

Road  1304,  Farnham  Village,  Commer- 
cial Street,  Erie  Co.,  1.17  miles:  Shaw  & 
Lakin,  Jamestown,  $26,878;  O.  M.  Sever- 
son,  Erie,  Pa.,  $27,736;  Dunkirk  Constr. 
Co.,  Dunkirk,  27,821;  William  C.  Evans, 
Ambler,  Pa.,  $28,431. 

Road  5583,  Calro-Windham,  Part  4, 
Greene  Co.,  4.77  miles:  C.itskill  Constr. 
Co.,  Catskill,  $43,833;  S.  V.  Van  Wagonen, 
Rondout,  $43,552;  Marks  Kearney,  Hud- 
son, $45,980;  George  H.  MeEvoy,  Creek 
Locks,  $46,284. 

Roads  No.  1318  and  1319,  Livingston 
and  Monroe  Cos.,  1.88  miles:  Bibstein- 
Holter  Co.,  Inc.,  Rochester.  $42,565  Whit- 
more-Rauber  &  Vicinius.  Rochester,  SIS.- 
393;  Charles  O.  McComb,  Syracuse,  $44,- 
660;  Langan  Constr.  Co.,  Albany,  $45,196. 
Road  1321,  Conesus-Wayland,  Living- 
ston Co.,  8.34  miles:  Albirt  Gaffey,  Syra- 
cuse, $100,840;  Atlanta  Constr.  Co.,  At- 
lanta, $109,477;  P.  H.  Murray,  Roches- 
ter, $116,432;  J.  M.  Ludington  Sons,  Inc., 
Rochester,  $120,191. 

Road  5586,  De  Ruyter-New  Woodstock, 
Madison  Co.,  7.91  miles:  Sullivan  Constr. 
Co.,  Syracuse,  $64,126;  Conroy  &  Nixdorf, 
Oneida,  $65,491;  Boutly  &  Summers, 
Huntingdon,  Canada,  $67,275;  Mondo 
Constr.   Co.,  Inc.,   Syracuse.   $67,918. 

Road  5539,  Brockport  -  Spencerport, 
Monroe  Co.,  7.31  miles:  Newport  Constr. 
Co.,  Herkimer,  $69,481;  William  H.  Mad- 
den, Rochester,  $70,704;  Frank  V.  Brotsch 
Co.,  Rochester,  $71,209;  P.  H.  Murray, 
Rochester,   $71,666. 

Road  5581,  Brockport  Village,  Main 
Street,  Monroe  Co..  0.14  mile:  Morrisson 
&  Quinn,  Inc.,  Rochester.  $10,827;  Dodge 
Constr.  Co.,  Inc.,  Rochester,  $11,160; 
Whitmore-Rauber  &  Vicinius,  Rochester, 
$11,211;  Public  Service  Constr.  Co., 
Niagara  Falls,   $11,327. 

Road  5576,  Holcomb  -  Canandalgua, 
Ontario  Co.,  4.69  miles:  Sweeney  & 
Boland,  Rochester,  $2,641;  Richard  Hop- 
kins,  Troy,  $2,849. 

Road  5428,  Spring  Valley  Village,  Rock- 
land Co.,  0.99  mile:  Paul  Gsanger,  Mon- 
sey,  $5,371. 

Road  5388,  Suffern  Village,  Hillburn 
Village,  Rockland  Co.,  2.16  miles:  Hast- 
ings Pavement  Co.,  New  York,  $15,200; 
John  A.  Jova,  Inc.,  Newburgh,  18,995; 
Schunnemunk  Constr  Co.,  Highland  Mills, 
$19,359;    Paul   Gsanger,   Monsey,    $20,721. 

Bids  received  same  time  and  place  for 
repair  of  the  following  highways: 

Repair  Contract  850,  Cayuga  Co.,  2.35 
miles:  Richard  Hopkins,  Troy,  $13,267;  .1. 
H.  Weidman,  Syracuse,  $13,374;  M.  J. 
Oleason,  Syracuse,  $13,634;  Dana  W.  Rob- 
bins,  Inc.,  New  York,  $13,987. 

Contract  849,  Cayuga  Co.,  3.14  miles: 
Richard  Hopkins,  Troy,  $21,550;  M.  J. 
Gleason,  Syracuse,  $21,554;  Semper  Broth- 
ers,  Watertown,  $22,527;  W.  J.  Young, 
Locke,  $22,757. 

Contract  846,  Columbia  Co.,  3.81  miles: 
George  Holler,  Albany.  $8,814;  Thomjis  J. 
Martin,  Beacon,  $8,886;  William  Doyle, 
.Saugertles,  $9,135;  Richard  Hopkins,  Troy, 
$9,578. 

Contract  836,  Fulton  Co.,  2.38  miles: 
Clarence  Welch  &  Co.,  Gloversville,  $12.- 
134;  John  P.  Dugan  &  Co.,  Amsterdam. 
$12  497. 

ciontract  845,  Nassau  Co.,  2.50  miles: 
Evergreen  Constr.  Co.,  Long  Island  City, 
$8,366;  Delta  Contr.  Co.,  Inc.,  Jamaica, 
$9,146;  William  Doyle,  Saugertles,  $9,364; 
Murray  &  Gardner,  Center  Moriches,  $9.- 
708. 

Contract  842,  Ontario  Co.,  0.60  mile: 
J.  W.  Brennan  Constr.  Co.,  Inc.,  Geneva, 
$12,284;  Connors  &  Gallivan  Co.,  Elmira, 
$12,436;  .Schroder  -  Hicks  Contr.  Co., 
Rochester,  $12,632. 

Contract  840,  Ulster  Co.,  4.82  miles: 
John  P.  Gallivan,  Kingston,  $18.81?: 
Blankfield  &  Donovan,  Kingston.  $20,441; 
Port  Jervis  Constr.  Co.,  I'ort  J  ;rvis  $20,- 
759;  L.  F.  Bannin  Plumbing,  Heating  & 
Contr.  Co.,   Kingston,   $20,871. 


August  28,  1915 


ENGINEERING     RECORD 


89 


Contract  851,  Suffolk  Co.,  3  miles:  Mur- 
ray &  Gardner,  Inc.,  Center  Moriches, 
»10,186;  Teconic  Constr.  Co.,  Port  Jervis, 
ill,880;  Municipal  Asphalt  Co.,  New  York, 
$9,125. 

Long  Island  City,  N.  Y.— Lowest  bid 
opened  Aug.  19  by  Maurice  E.  Connolly, 
Boro.  Pres.,  for  regulating  and  repaying 
with  improved  granite  blocks  on  concrete 
foundation.  Grand  Street,  Second  Ward, 
submitted  by  Henry  J.  Mullen  Contr.  Co., 
Flushing,  as  follows:  4200  lin.  ft.  new 
bluestone  curb,  80  cts.;  1210  cu.  yd.  con- 
crete, $3.75;  8200  sq.  yd.  improved  granite 
block  pavt.,  including  sand  bed  and 
bituminous  grouted  joints,  $2.55;  total, 
$28,808.  Next  three  lowest  bids:  Charles 
A  Meyers  Contr.  Co.,  Brooklyn,  $29,157; 
William  J.  Scanlon  Co.,  1  Union  Square, 
New  York,  $29,244:  Clancy  &  Nuhn  Contr. 
Co..  Long  Island  City,  $29,895. 

•^New  York,  N.  Y.' — Contract  awarded 
by  President  Borough  of  Manhattan  to 
Sicilian  Asphalt  Paving  Co.,  41  Park  Row. 
for  sheet  asphalt  paving  on  Twenty-fifth, 
Fifty-flfth,  Sixty-fourth,  Sixty-seventh, 
Eightieth  and  Eighty-fifth  Streets  at  a 
total  of  about  $56,500. 

-^Schenectady,  N.  Y. — Contracts  for 
paving  reported  awarded  by  Bd.  Contract 
and  Supply  as  follows:  Watt  Street,  to 
Schenectady  Contr.  Co.,  Schenectady,  at 
$1.38  per  sq.  yd.;  total  $14,641;  Union 
Paving  Co.,  Schenectady,  Maplewood  and 
Tenth  Avenues,  at  $1.43  per  sq.  yd;  total 
$17,997. 

-^Syracuse,  N.  Y. — Contract  reported 
awarded  Schenectady  Paving  Co.,  Sche- 
nectady, for  paving  Euclid  Avenue  at 
$7,598  and  Pine  Street,  $8,850. 

-^Philadelphia,  Pa. — Contract  awarded 
by  Dept.  Pub.  Wks.  to  McMahon  Estate 
of  Germantown  for  repaying  Chelten  Ave- 
nue at  about  $23,000.  A  new  concrete 
foundation  is  to  be  laid. 

Philadelphia,  Pa.— Following  are  lowest 
bids  opened  Aug.  23  by  Dept.  Pub.  Works. 
Bureau  of  Highways  (W.  H.  Connell, 
Chief  of  Bureau): 

Repair  and  patch  asphalt  pavement: 
Lowest  bidder,  Barber  Asphalt  Paving 
Co.,  Land  Title  Bldg.,  as  follows:  Fur- 
nish, deliver  and  lay  asphalt  binder  course 
250  tons,  average  price  of  $4.70  per  ton; 
asphalt  surface  course  500  tons,  $8.65  per 
ton;   total,   $5,535. 

Repair  and  patch  asphalt  pavement: 
Low  bidder.  Barber  Asphalt  Paving  Co., 
furnish,  deliver  and  lay  asphalt  binder 
course  2500  tons,  average  price  of  $4.70 
per  ton;  asphalt  surface  course  5000  tons, 
$8.65  per  ton;  total,  $55,762. 

♦Georgetown,  Del. — Contract  for  an- 
other section  of  the  DuPont  Boul.,  from 
Millsboro  to  Stockley,  reported  awarded 
Atlantic  Bitulithic  Co.,  Richmond,  Va., 
at  $46,057.  Next  three  lowest  bidders: 
Utilities  Constr.  Co.,  New  Brunswick, 
N.  J.,  $46,737;  Pugh  &  Hubbard,  Phila- 
delphia, Pa.,  $47,888;  and  Juniata  Paving 
Co.,  $48,749. 

-J^Cecilton,  Md. — Contract  for  construct- 
ing three  mile  stone  road  from  Warwick 
to  Cecilton  awarded  by  County  Comrs.  to 
Juniata  Paving  Co.,  Philadelphia,  Pa.,  at 
$37,000. 

-^^Charleston,      W.      Va. — Contract      for 
"  paving   11   blocks   with  asphaltic  concrete 
awarded   R.    M.   Hudson    &   Co..   Atlanta. 
Ga.,  at  $2.05  to  $2.27  per  sq.  yd. 

-A-Huntlngton,  W.  Va. — Contracts  re- 
ported awarded  as  follows  by  County 
Court  for  grading  about  5  to  6  miles  at  a 
cost  of  about  $15,000:  To  U.  G.  Shipe, 
Barboursville;  Hatfield  Constr.  Co.,  Hunt- 
ington, and  Mumow  &  Ross.  Huntington. 

^k-Clearwater,  Fla. — Citizens  Aug.  18 
voted  $715,000  bonds  for  building  78  miles 
of  brick  highway,  contract  for  which  was 
awarded  in  July  to  Edwards  Constr.  Co. 
of  Tampa. 

^tTampa-,  Fla. — Contract  for  1%  miles 
of  shell  road  at  Indian  Rocks  awarded 
Tampa  Sand  &  Shell  Co. 

^^Waverly,  Tenn. — County  Good  Roads 
Comn.  awarded  contract  for  200  miles  of 
roads  to  Oliver  Hill  Co.  of  Knoxville. 

-^Whltesburg,  Ky. — Contract  reported 
awarded  by  Fiscal  Court  to  M.  A.  Wheeler 
at  $42,000  for  grading  and  draining  the 
road  from  Whitesburg  to  Corbin,  18  miles. 

♦Williamsburg,  Ky.— Contract  for  con- 
structing 18  miles  of  macadam  pike 
roads  between  this  city  and  Corbin,  Ky., 
reported  awarded  M.  A.  Wheeler,  High 
Cliff,  Tenn.    H.  F.  Davis,  Co.  Road  Engr. 

■♦Bowling  Green.  Ohio — Contract  award- 
ed Aug.  16  by  County  Comrs.  for  grad- 
ing, draining  and  macadamizing  roads  as 
follows:  Snell  Road  to  N.  L.  Deckard, 
Bowling  Green,  $8,943;  Minning  Road  to 
Otto  Brough,  Genoa,  $8,611;  Kearning 
Joint  Road  to  Thomas  Constr.  Co.,  San- 
dusky, $8,994.     C.  E.  Stinebaugh,  Co.  Aud. 

-♦Cincinnati,  Ohio — Contract  for  improv- 
ing Morgan  Street  with  brick,  reported 
awarded  by  Bd.  Control  to  Hennkel  & 
Sullivan,  71  Mercantile  Library  Bldg.,  at 
$9,378. 

♦Contract  awarded  by  Bd.  Pub.  Serv- 
ice (Parke  S.  Johnson,  Secy.),  to  Kirchner 
Constr.  Co.,  Cincinnati,  for  improving 
Rittenhouse  Street,  by  grading,  curbing 
and  paving  with  asphalt,  constructing 
neces.sary  drains  and  inlets  and  laying 
6-ln.   water  mains  at  $8,755. 

♦Contract  awarded  Aug.  3  by  Bd.  Pub. 
Service  for  paving  Herbert  Avenue  with 
bituminous  macadam  to  Henkel  &  Sulli- 
van, Cincinnati,  at  $5,549. 


Logan,  Ohio — Following  are  three  bids 
opened  Aug.  11  by  Bd.  Pub.  Service  for 
paving  Second  Street:  Edward  Rade- 
baugh,  $27,741;  Houston  &  Henderson, 
$26,259;  Barthlow  &  Son.  $25,379. 

♦Toledo,  Ohio — Contract  awarded  by 
city  to  Navarre.  Harris  &  Tansey  for  pav- 
ing Miami  Street  at  $15,523. 

Zanesville,  Ohio.  —  Ayers  &  Kappes. 
Zanesville,  submitted  lowest  bid  for  im- 
proving Adamsonville  Road,  at  $128,855  for 
limestone  with  tar  bituminous  treatment. 

♦Gary,  Ind.  —  Contracts  for  paving 
awarded  by  Bd.  of  Works  as  follows:  To 
M.  D.  Heiny,  Gary,  for  resurfacing  Waslj- 
ington  Street  with  3-in.  course  granite 
asphalt  macadam,  at  $6,888.  and  to  Gray 
Constr.  Co.,  Gary,  for  paving  Seventh 
Street.  3116  sq.  yd.  3-in.  lug  block  pavt. 
on  6-in.  concrete  base.  $2.20  per  sq.  yd.; 
460  sq.  yd.  concrete  pavt.,  $1.32;  552.7  cu. 
yd.  grading,  50  cts.;  10  gutter  inlets,  ea. 
$15;  total  $8,012. 

♦South  Bend,  Ind. — Contract  awarded 
Aug.  16  for  constructing  concrete  road  in 
Penn  Township  to  Talur  HulUhan  &  Lynn 
Bros.,  Wabash,  at  $53,936.  C.  Sedgwick, 
Co.  Aud. 

♦Howell,  Mich.  —  Contract  awarded 
Aug.  17  for  paving  a  portion  of  Grand 
River  Street,  to  William  H.  Ryan,  Lan- 
sing, for  Metropolitan  block  on  concrete 
foundation,  with  cement  fill  at  $25,379. 
Next  3  lowest  bids:  Victor  Sager,  Sa- 
ginaw, $24,652;  Harry  Vanderveen,  Grand 
Rapids,  $25,089;  Marsman  &  Green,  Grand 
Rapids,  $26,558.  George  Champe,  Engr., 
Toledo. 

Chicago,  III. — Following  reported  to  be 
bids  opened  Aug.  11  by  Bd.  Local  Improv. 
for  90,000  sq.  yd.  paving:  American  As- 
phalt Paving  Co.,  $1.75  to  $1.81  per  sq. 
yd.:  R.  F.  Conway  Co.,  $1.71  to  $1.85; 
White  Paving  Co.,  $1.89  to  $1.95;  Barber 
Asphalt  Paving  Co.,  $1.91  to  $1.99. 

♦Champaign,  III. — Contract  awarded 
Aug.  17  by  Bd.  Local  Improv.  for  11,200 
sq.  yd.  brick  pavement  to  Stipes  & 
Pllcher,  Champaign,  at  $33,000.  F.  C. 
Lohman,   City   Engr. 

♦Chicago,  III. — Contracts  awarded  Con- 
way Paving  Co.  for  40,000  sq.  yd.  paving, 
and  to  American  Asphalt  Paving  Co.,  133 
W.  Washington  St.,  for  55,000  yd.  Prices 
ranged  from  $1.71  to  $1.73  per  sq.  yd. 

Illinois. — Following  are  4  lowest  bids 
opened  Aug.  18  by  State  Highway  Comr., 
Springfield,  for  State  Aid  Work,  7838  ft. 
in  length  (all  cement  to  be  furnished  by 
State).  L.  W.  Nelson,  Pontiac,  $15,600; 
Charles  Upham,  Odell,  $15,676;  Grohne 
Constr.  Co.,  JoUet,  $16,840;  John  E.  Bretz, 
Springfield,    $17,000. 

♦Kankakee,  III. — Contract  for  paving 
with  brick  on  N.  Fifth  Avenue  awarded 
by  Bd.  Local  Improv.  to  F.  L.  Shidler,  at 

$17,944. 

♦Peoria,  III. — Contract  for  paving  with 
brick  a  portion  of  Frye  Avenue  awarded 
A.    D.    Thompson    Co.,    Peoria;    estimated 

cost  $14,321. 

♦  Lincoln,  Neb. — Contract  for  paving 
Sheridan  Boulevard  awarded  by  County 
Comrs.  on  bids  opened  Aug.  14  to  Abel  & 
Roberts,  Lincoln.  They  bid  for  23.231  sq. 
yd.  4-in.  repressed  brick  block  $2.18;  or 
23,231  sq.  yd.  3-in.  vertical  fiber  brick 
$1.90;  17,945  sq.  yd.  asphaltic  concrete, 
$1.71;  19,032  lin.  ft.  6  x  20-in.  concrete  curb, 
54  cts.;  19,032  lin.  ft.  36-in.  combined  curb 
and  gutter,  87  cts.,  and  9000  cu.  yd.  extra 
grading,  31  cts.;  total  $63,765,  $57,260  or 
$50,120  respectively.  Totals  of  other  bids^ 
(a)  repressed  block,  (b)  3-in.  vertical 
fiber,  (c)  asphaltic  concrete:  Robert  Ma- 
lone,  Jr.,  Lincoln,  (a)  $64,069  (b)  $58,767, 
(c)  $56,517;  Burke-Cockran  Co.,  Lincoln, 
(a)  $64,949,  (b)  $57,980,  (c)  $51,403.  Ar- 
thur H.  Edgren,  County  Engr. 

♦  Lincoln,  Neb. — Contract  for  paving 
South  Street  from  city  limits  to  Normal, 
a  distance  of  two  miles,  awarded  Burke 
Cochrane  Co..  Lincoln.  They  bid  $1.89  for 
brick    or   $1.71   for   asphaltic    concrete. 

♦Contract  for  paving  Sheridan  Boule. 
from  city  limits  to  College  View,  awarded 
Abel  &  Roberts.  Lincoln.  They  bid  for 
asphaltic  concrete  $50,120.  and  for  brick 
blocks  about  $13,000  higher. 

♦  Bozeman,  Mont. — Contract  awarded  by 
city  to  Warren  Constr.  Co.,  Portland,  Ore., 
for  paving  and  sidewalk  contracts  as  fol- 
lows: Dist,  94,  for  grading  and  paving 
Koch  Street;  Dist.  96,  sidewalks,  curbs 
and  pavement.  East  Main  Street,  and 
Dist.  97,  paving  Dickerson  Street,  at  a 
total  of  $13,531. 

♦Dallas,  Tex. — Contract  for  pavin.g 
with  Uvalde  rock  asphalt  portions  of 
Davis,  Haines  and  Candy  Streets  awarded 
Standard  Eng.  &  Constr.  Co.  at  about 
$35,000.  and  for  paving  Fitzhugh  Street 
awarded  Texas  Bitulithic  Co.  at  $11,854. 

♦  Belllngham,  Wash. — Contract  for  as- 
phalt paving  on  D  Street,  7635  sq.  yd., 
awarded  to  J.  Lich,  Bellingham,  repre- 
senting Washington  Paving  Co..  Savage- 
Scofleld  Building,  Tacoma.  at  $9,384. 

♦Colfax,  Wash. — Contract  for  grading, 
draining  and  bridging  1H4  miles  perman- 
ent highway  between  Colfax  and  Pullman 
awarded  by  Co.  Comrs.  to  W.  G.  Mulli- 
gan &  Co.,  Spokane,  at  $20,800.  Other 
bids:  G.  L.  Stickler,  Davenport,  $21,079; 
Mitchell  Bros.,  Spokane,  $22,510:  Carlson, 
Chindahl  &  Anderson,  Spokane,  $23,520. 
J.  M.  McCaw,  Co.  Engr. 


Seattle,  Wash. — Following  are  lowest 
bids  opened  by  Bd.  Pub.  Wks.  (L.  B. 
Young,  Chmn.)  Aug.  13  for  paving:  Six- 
teenth Avenue  South,  P.  J.  McHugh; 
Third  Avenue  North  and  Mercer  Street, 
$13,572;  also  Fifth  Avenue  North.  $15,539. 
and  F.  McLellan.  Globe  Block,  for  Valley 
Street  paving  at  $29,680. 

♦Contract  for  concrete  walks  on  East 
Forty-fourth  Street  reported  awarded  D. 
H.  Traphagen,  Alaska  Bldg.,  Seattle,  at 
$11,591. 

♦Tacoma,  Wash.- Contract  for  paving 
South  O  Street  from  Sixth  Avenue  to 
South  Eleventh  Street  awarded  to  Mc- 
Hugh Contr.  Co.,  Tacoma,  at  $9,989. 

Following  are  unit  prices  of  Washington 
Paving  Co.,  Tacoma,  successful  bidder  for 
permanent  highway  No.  5-A  (bids  opened 
Aug.  14  by  Co.  Comrs.):  Excav.,  including 
400  ft.  F.  H.  per  cu.  yd.,  40  cts.:  overhaul, 
over  400  ft,  per  cu.  yd.  per  100  ft.,  2  cts.; 
backfill,  per  cu.  yd.,  25  cts.;  plain  con- 
crete, per  cu.  yd.,  $6.50;  triangle  mesh  in 
place,  per  100  sq.  ft.,  $4;  headwalls,  per 
lin.  ft.,  $1;  armor  metal,  per  lin.  ft.,  15 
cts.;  headers,  per  lin.  ft.,  30  cts.;  2-in. 
bitulithic  paving,  including  5-ln.  base, 
$1.65;  concrete  curb,  per  lin.  ft.,  10  cts.; 
monuments  in  place,  ea.  $7;  gravel  shoul- 
ders, per  cu.  yd.,  $1.25;  concrete  pipe  In 
place,  per  lin.  ft.,  24-in.  diameter,  $1.75; 
21-in.,  $1.50;  18-in.,  $1.35:  12-in.,  90  cts.; 
total  $76,549.  Totals  of  other  bids  on  2-ln. 
bitulithic,  5-ln.  base:  Warren  Constr.  Co., 
Portland.  Ore.,  $82,230:  Erickson  &  An- 
derson. Puyallup,  $86,000.  Engineer's  esti- 
mate $88,104. 

♦Washington.  —  Following  are  unit 
prices  of  Rajotte,  Fobert  &  Winters,  of 
Olympia,  successful  bidders,  for  improv- 
ing McClellan  Pass  highway,  Yakima 
County,  from  Naches  to  Summit  (bids 
opened  Aug.  9  by  State  Highway  Comn. 
at  Olympia): 
38,160  cu.    yd.    common    excav.,    inc. 

haul  of  400  ft $0.18 

37,330  cu.  vd.  loose  rock  excav.,  inc. 

haul  of  400  ft 0.30 

6210   cu.   yd.    solid  rock   excav.,   inc. 

haul  of  400   ft 0.80 

2150  cu.  yd.  overhaul  on  any  of  above 

materials,  per  each  100  ft 0.01 

4.4  acres  clearing 50.00 

2.5  acres  grubbing 50.00 

700  cu.  yd.  rip  rap,  hand  placed 1.00 

1350  cu.  yd  slope  wall 1.00 

rubble  masonry,  per  cu.  yd 2.50 

concrete,  first  class,  per  cu.  yd 15.00 

concrete,  second  class,  per  cu.  yd 12.50 

Steel  reinforcing  bars  in  place,   per 

lb 0.06 

Guard  rail  in  place,  Incl.  spikes  and 

bolts,  per  lin.  ft 0.50 

Timber    and    plank    in    place,     inc. 

spikes  and  bolts  per  M  ft 40.00 

922  lin.  ft.  plain  concrete,  12  in.  diam.  1.20 
232  lin.  ft.  plain  concrete,  18  in.  diam.  2.40 
Reinforced  concrete,  18  in.  diam,  per 

ft 3.40 

64  lin.  ft.  reinforced  concrete,  24  in. 

diam.,   per  ft 4.25 

27  lin.  ft.  reinforced  concrete,  30  In. 

diam.,  per  ft 5.50 

Reinforced    concrete,    36    in.    diam., 

per  ft 8.00 

Total    $27,536 

Portland,  Ore. — Lowest  bid  opened  Aug. 
11  for  resurfacing  Washington  Street, 
from  Twentieth  Street  to  Washington 
Park,  was  submitted  by  Oregon  Inde- 
pendent Paving  Co.  at  84  cts.  per  sq.  yd.; 
total  $8,782. 

♦Montreal,  Que. — Bd.  Control  awarded 
contract  for  about  300,000  sq.  yd.  asphalted 
macadam  pavt.  to  Aztec  Oil  &  Asphalt 
Refining  Co.  of  Canada  at  $65,651. 


HYDRAULIC  CONSTRUC- 
TION   AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK 

Drain — Buffalo,  N.  Y. — There  is  reported 
to  be  a  movement  on  foot  looking  to 
building  a  drain  in  Scayaquada  Creek. 
Capt.  George  H.  Norton,  Acting  Comr. 
Pub.  Wks. 

Retaining  Wall— Buffalo,  N.  Y.— Mayor 
Fuhrmann  signed  resolution  authorizing 
bond  issue  of  $50,000  for  a  retaining  wall 
on  Bird  Island  at  foot  of  Ferry  St. 

Water  Power  Plant — Oswego,  N.  Y. — 
Committee  reported  appointed  by  City 
Council  to  engage  engineer  to  prepare 
plans  and  supervise  construction  of  water 
power  plant  at  High  Dam  on  Oswego 
River. 

Jetty  Work- Atlantic  City,  N,  J.— Beach 
front  property  owners  at  a  recent  confer- 
ence with  Mayor  Riddle  agreed  upon 
erecting  two  Jetties  at  Iowa  and  Boston 
Avenues  for  protection  of  the  Chelsea 
Strand. 

Dam — Duncannon,  Pa. — Frank  M.  War- 
ing, Tyrone,  and  R.  J.  Redick.  York,  re- 
ported interested  in  construction  of  a  dam 
across  Juniata  River,  four  miles  above 
Duncannon,  to  be  used  to  operate  mill 
for  manufacture  of  felt  roofing  paper,  etc. 

Bulkhead  Work  —  Philadelphia,  Pa. — 
Lowest     bid     opened     by     Director    Dept. 


Wharves,  Docks  and  Ferries,  for  bulk- 
heading  banks  of  Schuylkill  River,  re- 
ported sumbitted  by  Edwin  H.  Vare,  Betz 
Bldg.,  at  $65,966. 

Steel  Pier  Work— Philadelphia,  Pa.— 
Contract  will  probably  be  let  this  fall  by 
Dept.  Docks  and  Ferries  (Charles  W. 
Staniford.  Ch.  Kngr.)  for  steel  work  on 
pier  at  West  Forty-sixth  Street,  North 
River. 

Ditch — Defiance,  Ohio — County  Comrs. 
reported  to  have  ordered  sale  of  $48,000 
bonds  for  constructing  Lost  Creek  ditch. 

Hydro- Electric  —  Midland.  Mich.— Sur- 
veys and  preliminary  work  reported  com- 
pleted for  hydro-electric  development  for 
Tittabawassee  Power  Co.  First  dam 
when  completed,  it  is  said,  will  develop 
12,000  hp.    Frank  I.  Wixom.  Manager. 

Dam — Shawano,  Wis. — Electric  Light 
and  Water  Works  Comn.  favor  calling 
election  to  vote  on  constructing  dam  on 
Wolf  River  to  furnish  power  for  electric 
light  plant  and  water  works. 

Drainage — Des  Moines,  Iowa. — Bd.  of 
County  Supervisors  reported  considering 
construction  of  drainage  system  through 
Polk,  Story  and  Jasper  counties. 

Drain  —  Mount  Ayr,  Iowa.  —  Ringgold 
County  Board  of  Supervisors  reported  to 
have  adopted  resolution  of  necessity  pro- 
viding for  drainage  of  7952  acres  of  Plattt 
River. 

Drainage — Wichita,  Kan. — A  Committes 
including  J.  J.  Jones  and  A.  E.  Munch 
of  Wichita,  will  have  charge  of  forming 
a  company  to  drain  the  Big  Slough  west 
and  south  of  Wichita;  cost  $25,000. 

Drainage— Bay  City,  Tex.— Co.  Comrs. 
reported  to  have  engaged  E.  N.  Gustafson 
as  engineer  for  Drainage  District  6  and 
he  will  make  preliminary  surveys  for  the 
proposed  drainage  district  which  com- 
prises about  10.000  acres. 

Drainage — Houston,  Tex. — State  Attor- 
ney General  has  approved  Issue  of  $140,000 
Harris  County  Drainage  bonds  of  Dist. 
No.  7.  northeast  of  Houston,  and  includes 
Humble,  Westcott,  North  Hauston  and 
Aldine.  Bonds  will  be  sold  at  once  and 
proceeds  used  to  drain  county  In  that 
section. 

Irrigation— North  Yakima,  Wash.— L. 
O.  Janeck  and  S.  D.  Saunders,  repre- 
senting the  Pomona  Heights  Irrigation 
Dist.,  reported  to  have  filed  petition  in 
Superior  Court  for  permission  to  Issue 
$300,000  bonds. 

Canal— Selah,  Wash. — Directors  of  the 
Selah  Canal  Co.  (W.  B.  Armstrong,  Supt.) 
reported  to  have  ordered  an  assessment 
levied  to  total  $30,000;  money  to  be  spent 
for  new  steel  flumes,  concrete  ditch  work, 
general  repairs,  etc. 

Wenatchee,  Wash. — Reported  Directors 
of  Wenatchee  Reclamation  Dist..  prepar- 
ing to  submit  to  the  water  users  of  dis- 
trict, whether  $500,000  bonds  shall  be 
issued  to  provide  funds  for  an  Irrigation 
system  to  repair  present  system,  etc. 

Irrigation — Anderson,  Cal. — H.  H.  Hen- 
derson Chief  Engr.  of  Anderson-Cotton- 
wood Irrigation  DisL,  reported  to  have 
completed  plans  and  specifications  for 
construction  of  Irrigation  system,  for 
which  $480,000  bonds  have  been  voted. 

Irrigation  —  Portervllle,  Cal.— Property 
owners  of  the  Deer  Creek  District  report- 
ed to  have  approved  plans  for  organization 
of  Deer  Creek  irrigation  district  to  water 
upward  of  15,000  acres  of  foothill  citrus 
lands,  at  cost  of  about  $1,000,000.  T  M 
Gronen  and  D.  M.  Stanley  are  among 
directors.  Stephen  E.  Kieffer  of  San 
Francisco  engineer  of  construction  work. 

Irrigation— Terra  Bella,  Cal.— Citizens 
of  Terra  Bella  section  of  Tulare  County 
reported  to  have  formed  Terra  Bella  Irri- 
gation District,  including  many  thousands 
of  acres.  Water  will  be  impounded  by 
dam  across  Deer  Creek;  project  will  cost 
approximately  $1,000,000.  Directors  in- 
clude T.  M.  Gronen  and  J.  H.  Roder. 

Ditch— Phoenix,     Ariz J.     B.     Glrand, 

City  Engr.,  completed  plans  for  removal 
of  town  ditch  which  call  for  carrying  ditch 
under  Van  Buren  Street  from  Seventh 
Street  to  Seventh  Avenue,  5400  ft.;  three 
different  types  of  construction  are  called 
for  in  the  plans.  One  calls  for  concrete 
conduit,  7  ft.  diam.,  covered  4  ft.;  another 
calls  for  an  ingot  iron  conduit  and  the 
third  for  wood  stave  conduit. 

Dams — Phoenix,  Ariz. — James  B.  Qirand. 
City  Engr..  reported  to  have  announced 
that  the  Dept.  of  Interior  has  granted  per- 
mission to  conduct  preliminary  operations 
in  connection  with  establishment  of  6 
dams,  reservoir  and  power  sites,  in  the 
Grand  Canyon  of  Arizona,  by  which  It  is 
planned  to  develop  in  excess  of  400.000  hp. 
of  hydroelectric  energy  from  the  waters  of 
the  Colorado  River.  It  is  proposed  to  fur- 
nish power  for  railroads  in  the  mountains 
and  mines  of  the  state. 

Hydro- Electric  Plant — Palmerston.  Ont. 
— City  Council  reported  to  have  engaged 
engineer  to  prepare  plans  for  construction 
of  hydro-electric  power  plant  and  distri- 
bution system;  cost  about  $75,000. 

Pier — Panama. — Engineer  of  Docks  has 
been  directed  to  prepare  estimates  of  cost 
of  constructing  additional  1000-ft.  pier  at 
Cristobal,  designated  as  No.  6,  on  site  to 
northward  of  Pier   7,   toward   sea  end   of 
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BIOS    ORsmco. 


Maw.— Until 

Aoc  tl  by  MatropaUtaii  I>ark  Coma..  Boa- 
im  IJoha  B.  RaUtak.  B«r.).  (or  bulldlns 
•    protacooa    from     Bath 

to  Ravara  Baa  eh  Sbaltar. 

Ravan  Itmdk  RaaamtUoo.  Rarar*. 

Dtadglaa  Tmmmtoit,  Maaa.— VnUI  Sapt. 
1  hr  Oowuy  Oamra.  tar  dradslns  and  re- 
BBOTtai  plar  batwaan  old  apur  of  old  Bed- 
tard  brM«a  and  tha  FHIrhaven  End. 

Braakwalar — BtifTalo,  N.  Y.— Until  Sept. 
1  at  U.  8.  Easra*.  Ofllce.  Buffalo,  for  fur- 
•ad  plaflnj  riprap  and  r«palrlns 
re  of  Buffalo  break - 


wmtmr. 

Retaining  Wall— Washington.  O.  C— 
UnUl  Sept.  3*  by  Public  Buildinn  and 
Grotiada.  Waahlngton.  D.  C.  for  con- 
WUneOmm  rata Inlny  wall  alone  weat  side 
af  MaHftaa  HtB_  faifc.  advartlawl  In  En- 

Oraii 

1  tr  w, 


N.  C— UnUI  Sept. 
Palrea.  attomar.  Goldaboro. 


drad^B  eanal  U\  mllaa.'  (  milaa  open 


Kttt  cu.  yd.  to  ba  ascavatad. 
aad  riBhta-of-war  to  ba  elaarad.  Con- 
iTactor  moat  handla  bond  iaaue.  Coat 
about  tCX.IM.  BDKlnaar.  W.  K.  Allen. 
wnmlngtna 

l.avaaa    Alaaandria.   La. — Reported   de- 
'  ubUI  Sapt.  M  by  Rad  Rlrer.  Atcha- 


ealaya  and  Basou  Boatif  Varta  Bd.  (H.  B. 
Saey..  Alazaadrta)  for  eonatnictins 


Olat. 


CraSwd 


aa  IWkrara:  White  Place  to  WUaon 
IMklM  OL  yd.:  Slmraaport  to  Deer 
US4M  CO.  yd.:  Alto  Creraaae  to 
Bayoo.  StS.OM  en.  yd. 

I— Wavaland.  Mlaa.— Reported  de- 
airad  antU  Sept.  1  by  Bd.  Seawall  Comra.. 
DM.  No.  1.  my  St.  LouU  (Charlea  W. 
ird.  Saey.)  for  conatructinc  aeawall 
beach  at  Wareland.  about  8000  ft. 


Oradglns— Norfolk,  Va.— UnUI  Sept.  U 
tagr  D.  &  Enstneer'a  Ofllca.  Norfolk,  (or 
dfadgtna  and  rock  excaTation  In  Jamea 
Rtrar.  va..  advertised  In  Engineering 
Record- 
Operating  Machinery  at  Dam— Cincin- 
nati, O. — Until  Sept.  ti  by  U.  S.  Engineer 
Odea,  Cincinnati,  for  furnishing  and  In- 
^""""ff  aoaratlng  machinery,  etc..  at  Dam 
Mo.  S*.  Ohio  River.  adTertlaed  In  Engi- 
neering Record. 

Ditch  Baa  Molnaa,  Iowa.— Until  Sept.  1 
by  F.  J.  Alber.  Co.  Aud..  for  constructing 
OfBlnage  Ditch  No.  17.  CUy  Township. 
bainc  a  tile  drain,  approximately  3S00  ft. 

lODg. 

Ottdi  —  Brecfcenrldgc,  M  Inn.  —  Until 
Sapt.  14  (readTertlaement),  by  P.  E. 
Tratx,  Co.  Aud.  for  constructing  ditch 
N&  <:  Mtlmatad  coat,  112.1(4. 

CXMi  Mearliaad,  Minn.— Reported  de- 
atrad  Dotll  Auc  11  by  A.  O.  Hougblum,  Co. 
And.,  for  eooatnictfng  Dltchea  14  and  II 
(aolUbia  for  aoMtll  noaUng  dredge).  ToUl 
prohabla  ooat  t*.<0«. 

OIIU>  ■  Morria.  Minn.- Reported  dealred 
UBtU  Sept.  T  by  E.  R.  WoUcfaam.  Co.  Aud.. 
(or  eoanty  ditch  No.  IS,  requiring  about 
STi,OM  en.  yd.  azcav. 

Olteh  Work— Roaaau,  M  Inn.— Reported 
daalrad  notU  Sept.  a.  E<)ward  e:.  BerUUud, 
Oa.  And.,  for  JudlcUl  Ditch  No.  «l,  esti- 
■atad  to  coat  tSU.4rz.  and  Includes  t.iS3.- 
ItS  CO.  yda  ezcav.,  iU  acrea  right  of  way 
daarlng,  IM  mllaa  road  larellng.  52  high- 
way bridgaa  and  45*  corrugated  metal 
eahrarla.  Oaorga  A.  Ralph.  Engr.  In 
~  1*  Fulton  Blk..  St.  Paul. 


Ciwtrata  Wall— Kanaaa  City,  Kan.— 
UnUI  Sept.  1  by  nd.  DIr.  Kaw  Valley 
Drainage  Diat.  (P.  J.  Broil.  Secy.).  Oaage 
Aranne,  Kanaaa  City,  for  conatructing 
IMO  cu.  yd.  reinforced  concrete  wall  on 
weat  bank  of  ganaas  FtlTor.  from  Central 
ATanoe  to  aooth  Una  of  Kanaaa  ATanne. 

Irrigation  Work— MawaH,  S.  D.— Until 
Sept.  1(  by  U.  B.  Reclamation  Service, 
NawaB.  (or  eonauuetiM  approaimately 
nii  Un.  ft.  M-ln.  wood  atave  pipe  for 
Bona  Fourcba  Projaet,  Sooth  Dakota,  ad- 
vartiaad  In  Eiiglneeilng  Record. 

Irrlaatieii  Worl»— Malta,  Mont.— Until 
SapL  M  by  U.  S.  Raclamatlon  Sarrtca, 
far  earthwork  and  stmctnraa  Bowdoln 
Oaoal.  Mltk  Birar  Pro)a^  adrartlaad  la 
'""'  Baoord.        work      Invotvaa 

cu.  yd.  aseaT.,  4M  cu.  yd. 


ftylitairti^. 

W;  Plhrk^  Bboat'M.M*'tb:  ateai  reln- 
■aM,  and  piaeiiiK  in  wooden  struc 
ahOM  U  M  ft,  lambar. 


cowcrata,  JIM.aq.__  yd.  drv  pav- 


r< 

t 

Raclamatlaa  Work  Malta,  Mont.— Until 
Sept.  IS,  at  oAea  m  V  H  Reclamation 
Sarrlce.  (or  atroetaraa  Nclaon  R«acrvotr 
aoMb  canaL  Mak  Riirar  Pr^laet,  invotv- 
Iw  aboet  IS,Me  CD.  yd.  asear.,  1700  cu. 
yd:  eoaerata,  plaeinc  IM.OM  lb.  atael  rain- 
foreenMot.  araetlon  of  4M  Un.  ft.  matal 
dome  and  about  IS  If.  ft.  lumber.  Work 
aitoatad  In  vlclnttr  of  Saco  and  Beavcr- 
lon.  Mont.,  on  Orcat  Northern  Ry. 

Ravatmant  Warfc — Hartakurg,  Mo.—' 
Until  Sept.  to  by  U.  S.  Bnglneer'a  Office. 
Kanaaa  City,  for  about  12.000  ft.  stand- 
ard reretment  on  Mlaaouri  Rlrer  about 
two  miles  from  Hartsborg,  advertised  In 
Engineering  Record. 


Oikea,  Etc— Cathlamet,  Wash.— Report- 
ed dealred  until  Oct.  1,  Bd.  Comrs.  Diking 
Diet.  No.  1  (A.  W.  Lundqulst,  Secy.),  for 
constructing  system  of  dikes,  including 
automatic  tide  nttes,  pumping  station, 
etc.  Q.  A.  Kyle.  Engr.,  Spalding  Building, 
I'ortUnd,  Ore. 

Canal  Work— Twin  Falls,  Idaho.— About 
Sept-  1  by  J.  C  Porterfteld,  Gen.  Mgr. 
Twin  Falla  Canal  Co..  for  constructing 
canal,  from  2S  to  6  ft.  wide,  33  miles  long, 
to  carry  (  ft.  of  water  at  upper  end,  canal 
to  widen,  banks  to  raise.  Bids  will  be 
received  (or  both  dredge  and  dry  work. 
W.  o.  Taylor.  Secy. 

Dredging  —  Fort  William,  Ont.— Until 
Aug.  31  by  R.  C.  Desrochers.  Secy.  Dept. 
Pub.  Wks.,  Ottawa,  for  dredging  required 
at  mouth  o(  Kamlnistiqula  River,  Fort 
WllUam. 

PRICES     AND     LETTINQS. 
iilndicatcs  ateard  o/  contract. 

Dredging — Portland,  Me. — FoUowliig  are 
bids  for  dredging  in  St.  Croix  River, 
opened  Aug.  16,  by  MaJ.  F.  A.  Pope, 
Corps  Engrs.,  U.  S.  A.  (price  given  per 
cu.  yd.):  Eastern  Dredging  Co.,  East 
Boston,  Mass.,  S3. 83  cts.;  Coastwise 
Dredging  Co.,  Norfolk,  Va.,  54.25  cts.; 
John  H.  Oerrish,  Boston,  Mass.,  54.7  cts.; 
J.  S.  Packard  Dredging  Co.,  Providence, 
R.  I.,  66.9  cts:  Bay  State  Dredging  Co., 
Utd.,  Boston,  Mass.,  59  cts. 

*Dam — Manchester,  N.  H. — Contract 
reported  awarded  by  Manchester  Trac- 
tion, Light  &  Power  Co.  to  H.  Wales- 
Lines  Co.,  Meriden,  Conn.,  for  construct- 
ing concrete  dam.  Including  spillway 
across  Piacataquog  River. 

'^Dredging — Boston,  Mass.  —  Contract 
awarded  by  Directors  Port  Boston  to  J. 
P.  O'Riorden,  Charlestown,  for  dredging 
37.200  cu.  yd.  material  from  Mystic  River 
(bids  opened  Aug.  11)  at  UM  cts.  per  cu. 
yd.:  toul  14.149 

-A-State  Canal  Work— Albany,  N.  Y.— 
Contract  reported  awarded  by  W.  W. 
Wetherspoon,  State  Supt.  Pub.  Wks.,  Al- 
bany, for  Terminal  Contract  No.  37,  con- 
structing a  harbor  and  dockwall  on  the 
youth  side  of  the  Mohawk  River,  near  the 
outlet  of  Canajoharie  Creek  at  Canajo- 
harle,  to  Holler  &  Shepard  of  Rochester, 
at  $32,572. 

Lowest  bid  for  Contract  4«  submitted 
by  Scott  Broa.,  Rome,  at  $13,658. 

*Dredglng — Huntington,  L.  I.,  N.  Y. — 
Contract  reported  awarded  to  P.  Sanford 
Ross,  Jersey  City,  N.  J.,  for  dredging  In 
Hempstead  and   Huntington  Harbors,   at 

Jetty  Work— Atlantic  City,  N.  J.— Low- 
est bid  opened  Aug.  19  by  City  Comn.  for 
lengthening  Jetty  at  foot  of  Tennessee 
Avenue  by  250  ft.  reported  submitted  by 
Atlantic  City  Constr.  &  Supply  Co.,  at 
tl3,427. 

Dredging,  Etc.— Philadelphia,  Pa.— Fol- 
lowing are  bids  opened  Aug.  16  by  Dept. 
of  Wharves.  Docks  and  Ferries  (John 
Melga,  Dir.)  (or  dredging  in  Delaware 
River  Channel  opposite  Port  Richmond 
coal  piers — (a)  channel  300  ft.  wide  and 
30  ft.  deep,  212.000  cu.  yd.,  per  cu.  yd. ;  (b) 
channel  400  ft.  wide  and  30  ft.  deep.  295,000 
cu.  yd.:  (c»  channel  500  ft.  wide  and  30  ft. 
deep.  378.000  cu.  yd.:  Bowera  Southern 
Dredging  Co..  Qalveaton,  (a,  b  and  c)  27.45 
eta.  (lowest  bidder);  American  Dredging 
Co..  Philadelphia,  (a,  b  and  c)  28.7  cts.; 
Maryland  Dredging  Co.,  Baltimore,  Md., 
(a,  b  and  c)  29.6  cU.  Contract  will  not  be 
awarded  until  late  In  September,  aa  addi- 
tional city  legislation  will  be  required  to 
allow  contractor  to  deposit  material  out- 
side city  Ilmlu. 

WOradpIng — Norfolk.  Va.— Contract  re- 
ported awarded  by  ('.  ,S.  Engineer.  Nor- 
folk, for  dredging  Inland  Waterway  from 
Norfolk.  Va.,  to  Beaufort,  N.  C,  to  P 
Sanford  Roaa,  Inc.,  Jersey  City,  N.  J.,  at 
14  cts.  per  cu.  yd.:  cost  about  $119,000 
(bids  opened  Aug.  4). 

^Retaining  Wall — Richmond,  Va, — Con- 
tract reported  awarded  by  City  Admlnls- 
trotlve  Board  to  Savllla  jt  Claiborne  for 
constructing  concrete  retaining  wall  anrl 
building  covered  flume  over  dock  from 
Fourteenth  Street  to  Seventeenth  Street. 
This  Is  the  (Irst  step  In  the  widening  of 
Dock  St.:  estimated  cost  of  Improvement 
about  155.000. 

ADItch— Maysvllle,     Oa.— Contract     re- 

Krted  awarded  by  Comrs.  of  Grove  River 
St.  to  Thompson  A  Moaley.  Greensboro 
N.  C,  for  constructing  ditch  on  Grove 
River  and  Hickory  Level  Creek  at  $21,300. 

♦Sand  Pill— Hlllsboro,  Fla. — Contract 
for  construction  of  sand  nil  at  Hlllsboro 
Inlet  light  station,  In  Florida,  reported 
awarded  to  W.  W.  I>ee  &  Son,  of  Miami, 
at  7*  eta.  per  cu.  yd. ;  total,  $9,873. 

IrLav*  Work— Oreenvllla,  Miss.— Con- 
tracts awarded  for  levee  work  (bids 
opened  Aug.  17)  by  Mississippi  I^vee 
Comn.  (W.  U.  Thompson,  CJh.  Engr.)  as 
follows:  4»«,000  cu.  yd.  levee  enlargement 
(S^V*ll-  ^".JLJ-  Clark  ft  Co.,  Natchez. 
17  06  cts  :  42.000  en.  yd.  levee  enlargement 
(earth),  to  J.  A.  Burt.  Bond  A  McMurray, 
Beulah,  14  cts.;  200.000  cu.  yd.  new  levee 
(earth),  to  W.  T.  ft  E.  M.  (..owrance  ft 
Co..  Memphis.  Tenn.,  I4.g»  cts..  and  also 
to  Lowrance  Broa.,  day  force  contract  for 
repair  work  on  the  leraa  at  $4.90  per  team 
per  day. 


^Temporary  Bulkhead — Philadelphia,  Pa. — Following  are  bids  opened  by  Dept 
Wharves,  Docks  and  Ferries  Aug.  16  for  constructing  temporary  bulkhead,  Schuylkill 
River:  (a)  J.  E.  Brennen,  1523  S.  Front  Street,  Philadelphia,  $87,212;  (b)  Peoples 
Bros.,  Twenty-fifth  and  Callowhill  Streets,  Philadelphia,  $83,585;  (c)  Pugh  &  Hub- 
bard Co.,  Wltherspoon  Building,  Philadelphia,  $67,015;  (d)  E.  H.  Vare,  Lincoln  Build- 
ing, Philadelphia,  $65,966  (awarded  contract). 

(a)  (b)  (c)  '(d) 

800  bearing  piles $12.70  $10.50  $8.88  $10.00 

1,600  batter  piles 12.90  16.00  10.99  10.60 

50  pile  shoes 1.70  1.00  1.25  1.50 

4,000  6- in.  shore  piles 12.45  10.95  9.42  9.011 

67  M  ft.  yellow  pine  timber 82.60  45.00  55.00  65.011 

4,000  galvanized  iron  caps 0.14  0.50  0.15  0.10 

800  galvanized  iron  caps,  piles 0.56  0.90  0.37H  0.2-! 

Total   unit   price 21.80  20.90  16.75  16.49 


-^Drainage  —  Selmer,  Tenn.  —  Contract 
awarded  by  Directors  Cypress  Creek 
Drainage  Dist.  to  Swamp  Dredge  Co., 
Tupelo,  Miss.,  for  constructing  canal  at 
S%,  cts.  per  cu.  yd.  First  section  11,400 
ft.  long  with  -cross  section  of  18  x  12  x  6 
ft.  Second  section,  10,900  ft.  long  with 
cross  section  of  20  x  13  x  7  ft.  H.  P. 
Wood,  Attorney  for  Dist.  Other  bids  per 
cu.    yd.:    Southern    Drainage    Co.,    Para- 

gould.   Ark.,   9%    cts.    per  yd.;    N.   C.   Mc- 
Innis  &  Co.,  Memphis,  9.38  cts.  per  yd. 

'ADltch  —  Richmond,  Ind.  —  Contract 
awarded  by  Co.  Comrs.  to  Horton  & 
Moseley,  Marquette  Bldg.,  Chicago,  111., 
for  conatructing  Nettle  Crek  ditch,  about 
6H  miles  In  length,  about  176,600  cu.  yd. 
dredge  work  at  $11,390  (bids  opened  Aug. 
5).  Other  bids:  Henry  P.  Johnson,  Ster- 
ling, 111.,  $12,330;  Clyde  A.  Walb,  La 
Grange,  $12,708;  Marbaugh  Bros.,  Mon- 
terey, $12,360;  T.  F.  Foohey  Dredging 
Co.,  Ft.  Wayne,  $12,360.  L.  C.  Peacock, 
Co.  Surveyor. 

-^Breakwater  —  Conneaut,  Ohio. — Con- 
tract reported  awarded  to  the  Coast  & 
Lakes  Contr.  Cor.,  Cleveland,  for  con- 
structing pier  head  and  rubble  mound 
breakwater  at  Conneaut  Harbor,  at  $99,- 
007  (bids  opened  July  30). 

-^Dredging  —  Chicago,  111. — Bids  were 
opened  Aug.  17  by  U.  S.  Engineer  for 
dredging  in  Calumet  River,  and  the  bid  of 
the  Fitz-Simons  &  Connell  Dredge  &  Dock 
Co.,  (IJhIcago,  recommended  for  accept- 
ance, at  14.4  cts.  per  cu.  yd.  for  dredging 
In  channel  (Section  1),  100,000  cu.  yd.;  in 
turning  basin  (Section  2).  10,900  cu.  yd.; 
in  channel  (Section  3),  27,500  cu.  yd.;  In 
channel  (Section  4),  81.400  cu.  yd.;  total 
cost,  $31,651.  Other  bids — (a)  per  cu.  yd., 
(b)  total:  Great  Lakes  Dredge  &  Dock  Co., 
Chicago,  (a)  16.45  cts.,  (b)  $36,157;  Byrne 
Bros.  Dredging  &  Eng.  Co.,  Chicago,  (a) 
17  cts.,  (b)  $37,366;  Duluth-Superlor 
Dredging  Co.,  Duluth,  Minn.,  (a)  22  cts., 
(b)  $48,356;  Greillng  Bros.  Co.,  Green  Bay. 
Wis.,  (a)  21  cts.,  (b)  $54,263. 

Lake  Shore  Protection — Evanston,  III. — 
Following  are  lowest  bids  opened  Aug.  16 
by  John  H.  Moore,  Comr.  Pub.  Wks.,  for 
lake  shore  protection  work,  including  con- 
struction of  18  wooden  plijrs  of  crib  pat- 
tern, with  alternative  bids  for  construct- 
ing 18  piers  of  Coignet-Ravler  reinforced 
concrete  wing  piling:  O.  L.  Olsen,  High- 
land Park,  for  timber  piers,  and  Standish 
&  Allan,  Chicago,  for  concrete  piers. 

'ADItch  —  Montevideo,  Minn. — Contracts 
awarded  for  constructing  County  Ditch 
No.  18  as  follows:  To  Phil  Haley,  Willmar, 
for  open  work,  $6,494;  to  Maynard  Tile, 
Stone  &  Cement  Co.,  Maynard,  for  tile, 
$19,494.    J.  J.  Stennes,  Co.  Aud. 

Ditch — Redwood  Falls,  Minn. — Follow- 
ing are  bids  opened  by  Co.  Comrs.  Aug. 
12  for  constructing  county  ditch  20  to 
Include  about  105,000  ft.  of  tile  from  4  to 
28  in.:  James  Girding,  Foxlake,  $36,957; 
Klrcher  Bros..  St.  Paul,  $37,300;  Parish 
&  Sedgley,  Worthlngton,  $37,525.  L.  P. 
Larson,  Co.  Aud. 

-t^Levee  —  Tekamah,  Neb.  —  Contract 
awarded  for  diversion  ditches  and  levees 
(bids  opened  Aug.  14  by  Burt-Washington 
Drainage  Dist,  J.  J.  Breckenridge,  Secy.) 
as  follows:  To  W  E.  Callahan  Constr.  Co., 
Omaha,  for  400.000  cu.  yd.,  at  6.45  cts.  per 
cu.  yd.;  to  Edw.  Peterson  Co.,  Omaha, 
650.000  cu.  yd.,  at  6.48  cts.  per  cu.  yd. 

Ditches— Tekamah,  Neb.— Following  are 
bids  opened  Aug.  14  by  Burt-Washlngton 
Drainage  Dist.  (J.  J.  Breckenridge, 
.Secy.)  for  1,000,000  cu.  yd.  diversion 
ditches  and  levees  (per  cu.  yd.)-  W  K 
Callahan  Constr.  Co,,  Omaha,  6.45  cts.; 
Edward  Peterson  &  Co.,  Omaha,  6.48  cts.: 
Phelan-Shlrley  Co..  Omaha.  6.7  cts.  Towl 
Eng.  Co.,  Engrs.,  Omaha. 

Irrigation  —  Saco,  Mont.  —  Bids  were 
opened  Aug.  12  by  U.  S.  Reclamation 
Service,  Malta,  for  about  355,000  cu.  yd. 
canal  excav.,  about  3  to  10  miles  from 
Saco,  and  lowest  complete  bid  was  sub- 
mitted by  Winston  Bros.  Co.,  Minneapo- 
lis.' Minn.,  as  follows:  Schedule  1,  $22  - 
852;  Schedule  2,  $19,277;  Schedule  3,  $8.- 
652.  They  bid  for  excav.  Class  1,  13  9 
cts.  per  cu.  yd.:  excav.  Class  2.  35  cts.; 
excav.  Class  3.  75  cts;  overhaul  2  cts. 

•Levee— Dumas,  Ark,  —  Contract  for 
constructing  levees  In  Linwood  and  Au- 
burn Levee  Dists.  awarded  to  Lannan 
Bros.  &  Tansey,  Hulburt.  at  14.85  cts.  per 
cu.  yd. 

.„*°i''..  °°<:'<-r°«'veston,  Tex— Contract 
awarded  by  .T.  R.  McDonough  to  John 
Jacobson  Texas  City,  for  grading,  dredg- 
ing and  bulkheading  for  dry  dock  to  be 
constructed   on   Pelican   Spit.     Total   cost 

l^Kl  '^^'•".""i.  C."*'-''"  N.'^CroweU  Na?al 
Archt.,  East  Boston,  Mass.,  will  supervise 
construction. 


Dredging — Bremerton,  Wash. — The  only 
bid  opened  Aug.  14  by  Bureau  of  Yards 
and  Docks,  Navy  Dept.,  Washington, 
U.  C,  for  dredging  at  navy  yard,  Puget 
Sound,  submitted  by  Erickson  Constr. 
Co.,  Seattle,  .it  60  cts.  per  cu.  yd. 

•Dredging — Pearl  Harbor,  Hawaii — 
Contract  for  dredging  in  Pearl  Harbor 
(bids  opened  by  the  Bureau  of  Yards  and 
Docks,  Washington,  D.  C,  July  31) 
awarded  to  Lord-Yowng  Eng.  Co.,  Hono- 
lulu, at  43.5  cts.  per  cu.  yd. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK 

Burlington,  N.  0. — Alamance,  Durham 
&  Orange  Railway  &  Klectric  Co.  plans 
to  build  extension  from  Burlington  to 
Elon  College  and  Glbsonville  and  to 
Altamahaw  and  Ossipee.  Junius  Harden, 
Burlington,   reported  interested. 

Nashville,  Tenn, — Tennessee  .Electric 
Railroad  Co.,  recently  organized  to  con- 
solidate interests  of  Cumberland  Valley 
Railroad,  Tennessee  &  Kentucky  Railroad 
and  the  Nashville,  Springfleld  &  Northern 
Railroad.  Rights-of-way  of  these  three 
projects,  two  of  which  have  already  been 
surveyed  and  secured,  aggregate  275  miles 
of  road.  First  step  proposed  is  construc- 
tion of  the  Cumberland  Valley  road,  which 
is  to  extend  from  Nashville  via  Smithville 
to  Sparta.  Southern  Finance  &  Constr. 
Co.  reported  to  have  arranged  financing 
of  project. 

Ashland,  Ky.— Ohio  Valley  Electric  Ry. 
Co.,  of  Huntington,  W.  Va.,  plans  to  build 
extension  from  Ashland,  Ky.,  north  to 
Russell. 

Waukegan,  III. — Chicago  &  Milwaukee 
Electric  R.  R.  (G.  S.  Henry,  Supt.,  High- 
wood)  has  applied  to  Council  for  a  fran- 
chise. 

Snelling,  Minn. — Twin  City  Rapid  Tran- 
sit Co.  (J.  J.  Canfleld,  Gen.  Supt.,  Min- 
neapolis) plans  building  double  tiack  ex- 
tension from  Snelling-Minnehaha  line  to 
new  Twin  City  motor  speedway  H4  miles. 

Bonner  Springs,  Kan, — An  extension  Is 
to  be  constructed  by  Kansas  City,  Kaw 
Valley  &  Western  Ry.  (O.  K.  William- 
son, Ch.  Engr.,  Bonner  Springs),  from 
Bonner  Springs  to  Lawrence. 

Aurora,  111, — Aurora,  Mendota  &  West- 
ern Traction  Co.  received  franchise  from 
Council  to  use  highways  between  southern 
limits  of  Aurora  near  Spring  Lc^e  ceme- 
tery to  Montgomery. 

East  St,  Louis,  III, — Rapid  Transit  Co. 
incorporated  to  construct  electric  railway 
from  East  St.  Louis  to  Mount  (iarmel,  via 
St.  Clair,  Monroe,  Randolph,  .lackson, 
Williamson,  Saline,  Hamilton,  White,  Ed- 
wards and  Wabash  Counties,  with  special 
branch  lines  to  Chester  and  Murphysboro; 
capital  $100,000.  Incorporators:  Joseph 
Vonnhame  and  M.  Harned,  East  St.  Louis, 
and  Louis  T.  Hooltman,  Collinsville. 

Webster  Groves,  Mo. — A  28-year  fran- 
chise has  been  gr.anted  to  United  Rail- 
ways Traction  Co.  of  St.  Louis  to  include 
Improvement  of  r>akewood  Avenue  from 
Summit  Avenue  to  Rock  Hill  Road,  a 
distance  of  about  one  mile;  cost  approx- 
imately $80,000. 

Corpus  ChrlstI,  Tex. — Franchise  granted 
to  Corpus  Chrlsti  Traction  Co.  to  build 
electric  interurban  lino  to  connect  with 
county  line.  Principal  terminus  of  road 
will  he  Ward  Island.  S  miles  south  of 
Corpus  Chrlsti,  where  an  amusement 
park  Is  to  be  operated  in  fonnectlon  with 
the  road.  J.  H.  Caswell,  San  Diego,  is 
Interested. 

-•Bremerton,  Wash.— W.  D.  Peters, 
Bremerton,  petitioned  Councils  of  Bremer- 
ton and  Charleston  for  franchise  to  con- 
struct an  electric  railway  in  both  towns. 

Hamilton,  Ont. — Engineers  of  Hydro- 
Electric  Power  Comn..  Toronto,  reported 
surveying  for  electric  line  from  Hamilton 
to  Port  Dover  and  other  points  on  Lake 
Erie;  also  for  .a  hydro-radial  railway  to 
•St.  Catherines  and  all  intermediate  points, 
including  branch  line  to  DunnvlIIe, 
Cayuga,  etc. 


BIDS      DESIRED. 

New  York,  N.  Y.— Until  Sept.  10  by 
Public  Service  Commission  for  First 
Dist.,  154  Nassau  Street  (Travis  H.  Whit- 
ney, .Secy.)  for  supply  of  ballast  for  use 
in  the  construction  of  mpid  transit  rail- 
ro«ds.     Portions  A  and  B. 
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Columbus,  Ohio. — Until  Sept.  4  by  Al- 
bert Reinhard,  City  Clk.,  for  constructing, 
maintaining  and  operating,  for  a  period 
of  25  years,  an  electric  railway  on  por- 
tions of  several  streets  including  Hayes 
Avenue,  Hudson  Street  and  other  streets. 

PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

-^Brooklyn,  N.  Y. — With  the  approval  of 
Public  Service  Comn.  for  First  Dist.,  the 
New  York  Municipal  Ry.  Corp.  has 
awarded  to  John  Thatcher  &  Son,  60  Park 
Avenue,  Brooklyn,  contract  for  construc- 
tion of  stations  in  connection  with  third- 
tracking  work  on  Broadway  elevated  line 
.n  Brooklyn,  at  $320,325.  Contract  calls 
for  construction  of  stations  at  Hewes 
Street,  Lorimer  Street,  Flushing  Avenue, 
Myrtle  Avenue  and  Broadway,  Kosciusko 
Street,  Gates  Avenue,  Halsey  Street  and 
Chauncey  Street.  All  these  stations  are 
on  the  Broadway  line  between  Havemeyer 
Street  and  East  New  York,  where  the 
third-tracking  work  is  already  under  way. 

-A-Long  Island  City,  L.  I.,  N.  Y.— Con- 
tract awarded  by  Pub.  Service  Comn.  for 
First  Dist.,  New  York,  for  station  Hnish 
on  Section  No.  2  of  Routes  Nos.  36  and 
37,  the  Astoria  elevated  line  in  Queens 
Borough,  to  Charles  Meads  &  Co.  38 
Park  Row.  New  York,  at  $268,102.  (tjnit 
prices  in  Engineering  Record  of  Aug.  14.) 

•kNew  York,  N.  Y.— Contract  awarded 
by  Public  Service  Comn.  to  Upper  Hud- 
son Stone  Co.,  26  Cortlandt  Street,  for 
supply  of  ballast  for  use  in  construction 
of  rapid  transit  railroads  at  $78,176  (bids 
opened  Aug.  4). 

New  York,  N.  Y.— Following  are  lowest 
bids  opened  Aug.  18  by  Public  Service 
Comn.: 

Supply  of  felt  pads:  The  Q.  &  C.  Co.,  90 
West  Street.,  $9,957.72%. 

Tie  plates,  Types  "A"  and  "D":  Herbert 
^\,  ^'i<=i'^°°<''  260  West  Street,  $123, S75 
and  $8,239.  Type  "B"  and  "C":  L.  D 
Rockwell,  $13,267  and  $5,140.  Types  "E- 
?,V  "^  "„?""^  "^"'  Ramapo  Iron  Wks.,  30 
Church  Street,  $2,901.35.  »    »  ,  ou 


Cast  iron:  American  Brake  Shoe  & 
Foundry  Co.,  30  Church  Street,  $10,528.57. 

Special  Work.  Order  No.  3:  Ramapo 
Iron  Wks.,  $54,950. 

Special  Work.  Order  No.  4:  William 
Wharton,  Jr.,  &  Co.,  30  Church  Street, 
$41,907. 

iialleable  iron:  Foran  Foundry  &  Mfg. 
Co.,  122  Liberty  Street,  $36,118.07. 

Screw  spikes:  American  Iron  &  Steel 
Mfg.  Co.,  Whitehall  Building.  $25,741.43. 


RAILROADS 


PROPOSED     WORK 

Three  Forks,  Mont. — Helena  Southern 
Ry.  Co.  reported  formed  to  construct  rail- 
road from  Helena  to  Three  Forks  and 
Yellowstone;  capital  $500,000.  Incorporat- 
ors: E.  A.  Tennis,  J.  E.  Sheafter  and  S.  H. 
Rankin. 

Bremerton,  Wash. — Reported  that  the 
Navy  Dept.,  Washington,  D.  C,  has  ap- 
proved plans  for  construction  of  a  double 
track  railroad  through  Puget  Sound  Navy 
Yard  from  yard  gate  to  Charleston  gate, 
a  distance  of  about  1%  miles,  work  to 
be  done  by  day  labor;  cost  $25,000. 

Seattle,  Wash. — City  Council  passed 
ordinance  for  grade  separation  at  Argo,  to 
cost  $450,000,  to  be  divided  between  Puget 
Sound  Traction,  Light  &  Power  Co., 
Oregon-Washington  Railroad  &  Naviga- 
tion Co.,  Great  Northern  Ry.  Co.  and  the 
Chicago,  Milwaukee  &  St.  Paul  Ry.  Co.  A 
concrete  tunnel  1700  ft.  long  is  included  in 
improvement.     A.  H.  Dimock,  City  Engr. 

Portland,  Ore. — Reported  City  Council 
considering  general  grade  crossing  elimi- 
nation along  line  of  Oregon-Washington 
Railroad  &  Navigation  Co.  from  head  of 
Sullivan  Gulch  to  city  limits;  plans  In- 
volve an  expenditure  of  approximately 
$760,000.     A.  L.  Barbur,  City  Aud. 


Pubhc  S^rvTre  Pn^'n  VTf=,L°*7'"^«^'\"?,'*  ?"'=t?  °'  *  'o^^^t  bids  opened  Aug.  IS  by 
JeromB  lilnL  «^\JSL *'S,"?"  ^S^^^J  Routes  Nos.  16  and  18,  being  respectively  the 
ConsTr  Co  ■!  F  FY.^l%,f'^'J?^JJ°^1•  ^lll^^"^  ""««  '"  Bronx:  (a)  Altoria  Realty  & 
TOest  Co  2-n  Rrofrtwi^G^°VQih«^/''^**^  $860,636  (awarded  contract);  (b)  Snare  & 
Brooklvn  M44  -ii^  f/^  M^'  v,^^"  a'^^J'  rS"^  Station  Constr.  Co.,  407  Forty-flfth  Street, 
Brooklyn,  $944,347,  (d)  Marble  Arch  Co.,  216th  Street  and  Broadway,  $960,373. 

750  6,000  lin.  ft.  stairways-wood  (a)  street  to       *^^'  "'^  ^"^  ^''^ 

in  »nn  n„  '^?^^/•K^■ •, 'l-OO  $1.00  $0.85  $0.90 

HiZW"-  l\-   ^^.K""^^'-  \o  Pl&ttorm 1.00  1.00  0.86  0.90 

8,000  lin.  ft.    stairways-iron    (c)    mezz.    to 

7.il  2  000  ,n  '''^r°'"!H  •■••■•,• --.i- i 2.62%        2.80  2.18  1.90 

loi  ^,uuu  sq.      ft.      stair      landmgs-wood      (a) 

I'qon  «m"  fJ-  r^^?  '',?^';^*^""^*'/°  r"'^^^--  108  110  0-85  0.90 

9n?n^^    J;  ^''A?'*^*'  •<""^^^-  '°  »''!"'"■'")■  1-13  110  0.90  0.90 

^,050  sq.    ft.    (d)    straight    or    offset    with 

TKiA  Qrn  II     ®i?^'    checkered    platform 2.25  2.00  1.78  1.90 

i5IA  950  lin.   ft.   concrete   stairways   (a)   self- 

QftO  .„  ^«^''?K^'"^,/"^'''''^^? 2.00  1,10  0.96  3.00 

900  sq.    ft.    (b)    self-supporting  stairway 

en  „     landings    0.80  0.80  0.50  0.50 

50  cu.    yd.     (c)    concrete    walls    under 

712  t;n  t^^^'Jft^V   ^®P-   ^l^ SO"  16.00  18.00  10.00 

'"''  "0  ton    steel    cols.,    hangers,    etc.,    sup- 

7M  9  inn  =„??'"','"?  ^'^''"^i'^'^ ;■■•.■ S^""  80.00  83.00  70.00 

'EX  *^-  "•   *^^  concrete  street  landingrs..  0.50  0  90  0  75  0  40 

70  cu.  yd.   (b)  concrete  foundations  for 

w  ,„^°°^^■  ■; vv; 1000       i^oo        s.oo        o.oo 

30  (c)  concrete  or  brick  manholes,  each       36.00         55.00         25.00       150  00 
ir,  in  cJn  iS"'  ^f  '•'l  ''?'='' Z''??^^"""^ 10.00  10.00  10.00  SiOO 

7M  l?1nn  LI?-  ft-   ?^^  '"'"^'■'"'^ ;•: 0.48  0.55  0.40  1.00 

(00  11,600  sq.    ft.    (a)    canopies    over    stairways 

...   /^.v^^*""*®'.  '^°  •"^''^•^ 0.65  0.70  0.70  0.80 

, no  A„?  ^°'  S'^^'^P''^^  °''^'' ^''■<^«''  landings,  ea.        70.00  75.00        175.00  50.00 

193,000  sq.   ft.    (c)   canopies  over  side   train 

platforms    0.40  0  37  0.41  0.40 

56.000  sq.  ft.   (d)  canopies  over  Island  train 

mnnn         platforms 0.40  0.35  0.40  0.30 

16,600  sq.  ft.   (e)  canopies  special  over  side 

train  platforms  (concrete  sta.). ..  0.42  0.40  0.44  0.90 

7,16  3,900  lin.  ft.   (a)  Type  "A"  railings,  stairs 

«  ^,v„  (street  to  mezz.) 3.00  4.00  3.91  4.00 

3,500  sq.   ft.    (b)   Type   "B"   grille  railings 

on  stairs 1.00  1.00  1.30  1.10 

200  lin.  ft.   (c)  Type  "C"  railing 3.00  4.00  2.91  4.00 

350  lin.  ft.  (d)  Type  "D"  railing 3.00  4.00  3.01  4.00 

3,200  lin.  ft.   (e)  Type  "E"  railing  around 

stair  wells 3.57  4.40  4.51  4.00 

1,000  lin.   ft.   (f)   Type  "F"  low  level  rail- 
ings     3.57  5.00  3.41  4.00 

3,300  sq.  ft.   (g)  Type  "G"  high  railings...  0.75  0.90  0.84  1.00 

8,800  lin.  ft.   (h)  Type  "K"  train  platform 

railings    3.57  4,00  4.51  3.50 

10  (i)  additional  high  posts,  2%-in.  tub- 
ing,   each 8.50  13,00  9.05  20,00 

350  lin.  ft.   (j)  pipe  railings 1.10  1.10  1.03  2.00 

40  (k)  metal  screens  for  stove  recesses, 

each    10.00  12.00  12.00  15.00 

800  lin.  ft.  (1)  Type  "L"  bevel  railings...  3.05  3.75  3.41  3.00 
100  lin.   ft.    (m)   Type   "M"   service   rail- 
ings           3.57            5.00            4.00  5.00 

350  lin.  ft.   (o)  Type  "O"  railings,  newel 

posts  on  street 3.25  4.40  4.16  5.00 

200  lin.  ft.   (p)  Type  "P"  railings,  newel 

posts  on  street 3,25  4,40  3.96  5.00 

756A               3  (a)    grilles   at    Bedford    Park   Boule- 
vard   station,    each 10.00  25.00  50.00  20.00 

757  15,000  Un.    ft.    (a)    wind    screen    drop   sash 

train  platform 4.92  4.90        •   5.10  4.50 

760  500  (a)    standards   on   railings    on    train 

platforms,    each 15.00  16.00  23.20  18.00 

75  (b)  free  standing  standards  on  island 

platforms,  each 23.00  30,00  28.30  22.00 

761  315,000  sq.  ft.  (a)  wood  floor  for  train  plat- 

form      0.20  0,22  0.20  0.22 

18,300  sq.  ft.   (b)  8-ln.  con,  slab  floor,  incl. 

w.  p.,  etc 0.58  0,60  0.65  0.70 

14,600  sq.    ft.    (c)    llV4-in.    con.    slab    floor, 

incl.   w.    p.,    etc 0.68  0,70  0.75  0.75 

100  cu.  ft.  (d)  con.  encasing  cols.,  beams 

and   girders 1.00  1,00  0.70  1.00 
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200  cu.  ft.  (e)  concrete  copings 0.96 

200  sq.   ft.    (f)   additional  cement   finish. 

Sec.   148 0.15 

,600  lin.  ft.  (h)  plat,  edge  constr'n  sup- 
ported on  Btl.  angles 0.79 

000  lin.  ft.  (I)  plat,  edge  constr'n  sup- 
ported on  wood  facia 0.20 

,000  sq.   ft.   (j)   w.  p.   protlve  con.,  wood, 

existing  con.   slab 0.41 

000  sq.  ft.  (a)  asphalt  floor,  includ.  wood 

floor 0.30 

100  sq.  ft.  (b)  8-in.  con.  slab,  3-ln.  finish         0.60 

600  sq.    ft.    (bb)    6-in.    con.    slab,    3-in. 

finish    0.45 

100  sq.    ft.    (c)    11%-ln.    con.    Blab,    3-ln. 

finish    0.70 

,500  sq.  ft.  (d)  cement  wainscot  or  base..  0.17 

,500  sq.  ft.   (e)  con.   track  fi.  over  mezz., 

incl.  w.  p.  rods,  etc. 0.45 

,200  sq.  ft.   (f)   flooring  for  passageways.  0.30 

620    (g)    ferrules    for    mezz.    roof,    incl. 

flanges,  each 1.80 

30  (h)  trap  doors  or  scuttles,  each 2.00 

000  sq.  ft.  3-ln.  cement  floor  finish 0.12 

,000  sq.  ft.  (a)  ex.  walls  of  mezz.  and 
stairways,  end.  copper  fin.  ex., 
oak  fin.  Int 0.95 

,500  sq.  ft.   (b)  ex.  walls  of  mezz.  copper 

fin.  ex.  tile  fin.  int 0.85 

,100  sq.  ft.   (c)  ex.  walls  of  mezz.  copper 

fin.,   ex.   unfinished   int 0.80 

,000  sq.  ft.  wood  part..  Incl.  doors,  win- 
dows,  sheathing 0.56% 

,000  lin.    ft.   copper  gutters 1.00 

270  iln.  ft.   (a)  slow  sliding  gates 8.00 

160  lin.  ft.  (b)  high  sliding  gates 12.00 

20  Itn.  ft.   (c)  folding  gates 11.00 

15  lin.  ft.  (d)  low  swing  gates 10.00 

26  (g)  gate  controls,  each 25.00 

66  (h)    cast-iron   gate   posts   and   cross 

frames,    pair 28.00 

10  (i)  floor  boxes  (additional),  each 8.00 

900  lin.  ft.  (J)  114-in.  galv.  wrought-iron 

pipe  for  gate  ropes 0.30 

000  lin.  ft.   (k)  1-in.  square  steel  tubing, 

incl.  c.-i.  pulleys,  fit.,  hang 0.57 

,000  sq.  ft.  roofs  over  mezz.  and  pass,  be- 
yond mn.  str.  on  train  plat.,  roof, 
wait,  rm 0.55 

000  sq.  ft.   (a)  roofs  over  exist,  struc.  at 

Woodlawn   sta.,    Sec.    295 0.60 

500  lin.  ft.  (a)  3-ln.  corrugated  galv.  iron 

leaders   0.25 

870  lin.  ft.  (b)  3-in.  cast-iron  leaders 0.50 

575  lin.  ft.  (c)  3-in.  wrought-iron  leaders         0.55 

100  lin.  ft.  (d)  3%-in.  wrought-iron  lead- 
ers     0.60 

350  lin.  ft.   (e)  3-in.  copper  leaders 0.50 

000  lin.  ft.  smoke  fines  from  stove  re- 
cesses    0.38 

450  lin.  ft.  smoke  flue  protectors  on  plat- 
forms     1.00 

40  ton  (a)  steel  framing  shapes  connec- 
tions         70.00 

1  ton  (b)  riveted  stl.  girders,  cols,  and 

brackets    125.00 

400  lin.  ft.   (d)  steel  ladders 1.70 

10  sq.  ft.  (e)  steel  ladders,  platforms 1.50 

000  drill  holes  existing  structure,  hole...  0.2B 

150  sq.  ft.  (a)  frames  for  enameled  signs 

on   mezz 1.50 

1   (b)    frame    and    reflect..    Type    "A," 

Hid.  sign  on  brkt.  att.  col.,  each..      100.00 
100  sq.  ft.  (c)  sign  frames  on  train  plat- 
form  railings 1.00 

40  (e)   sign   frames   illd.   n.    t.   is.   train 

plat.,  incl.  seat.,  each 95.00 

000  sq.  ft.  (f)  enameled  sign  plates 0.30 

000  vert.  in.  (g)  copper  letters  for  signs.  0.12 

4  (h)   frames  and   reflect..   Type   "B." 
illd.  sign  on  bracket,  att.  to  con. 

struc,   each 45.00 

34  (1)   sign  frames.  Hid.,  n.  t.   Is.  plat., 

metal  panel,  each 100.00 

18  (J)  sign  frames  bet.  cols,  on  special 

canopies,   each 12.00 

3  (a)    marquises   over   entrance   doors. 

Gun  Hill  Road  sta..  each 125.00 

8  (b)    marquises   over   entrance   doors, 

Woodlawn  sta.,  each 220.00 

500  sq.    ft.    (a)    non-slip    treads    without 

wood  blocks  and  anchor 0.70 

600  sq.  ft.  (b)  non-slip  treads  with  wood 

blocks  and  anchor 0,80 

200  sq.  ft.  stamped  sheet  metal  In  booths 

on   mezz 0.14 

000  sq.   ft.    (a)   metal  lath  without  steel 

furring  0.09 

900  sq.  ft.  (b)  metal  lath  with  steel  fur- 
ring     0.16 

100  sq.  ft.  (c)  special  wire  forms 0.25 

11  (a)  Type  "B"  ticket  booths,  each..        440.00 
11  (c)  Type  "D"  ticket  booths,  each...      550.00 

3  (d)  Type  "E"  ticket  booths,  each...      525.00 
700  lin.  ft.  (a)  oak  seats  in  wait,  rooms.  3.00 

77  (b)  oak  doors.  Type  "CC,"   for  toilet 

stalls,   pair 10.00 

300  (a)   hardware  doors  to  toilets,   wait. 

rooms  and  closets,  each 15.00 

45   (b)    hardware   permanent    enclosures 

bet.  stations,  door 8.00 

320  (c)     hardware    double-hung    sashes, 

window    3.00 

750  (d)   cas'm't  sash,   except   t.    b.   end. 

bet.  sta..  window. 4.00 

110  (e)  cas'm't  sash.  t.  b.  end.  and  end. 

bet.   stations,   window 3.80 

200  (g)  hardware  drop  sash,  each 1.00 

150  (h)   hardware  hinged  sash   (top  and 

bottom),    each 1.80 

77  (J)  hardware  toilet  stall  doors.  Type 

"GG,"  pair 10.00 

85  (k)  hardware  doors  to  panel  boards 

and  switch  boards,  each 2.00 

30  (m)  hardware  vent  doors,  each 2.00 

130  (a)  additional  hardware  door  checks, 

each    3.30 

250  (b)  door  stops,  each 1.50 

60  (c)  rubber  covered  chains,  each 1.20 

60  (d)  push  plates,  each 1.85 

60  (e)  door  pulls,  each 2.50 

112  (f)  kick  plates,   pair 6.00 

120  (g)  push  bars,  each 4.00 

65  (h)    casement    sash    adj.    for    single 

sash,  each 2.S0 

50  (i)    casement    sash    adj.    for    gong, 

2  sash,  each 7.00 

60  (j)    casement    sash    adj.    for    gong. 

3  sash,  each 9.00 
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0.40 

0.37 

0.60 

2.00 

1.00 
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6.40 

ia.oo 

8.00 

8.00 

(OoBtlaoaUoB  of  Route 
M  (k) 
4 

M  O) 
6 

M  (a)   caaeneat  auh   adj.    for  ronx. 

8  aarii.  each 

Ttt  a.M«  aq.  yd.  (a)  plaater  coat  on  mas.  and 

second  coat  on  met.  lath 

U**  sq.  yd.   (b)  flrst  or  scratch  coat  on 

metal  Uth 

M*  aq.  yd.  (c)  stucco  on  sofflu  and  sides 

of  stairways  at  con.  sta 

Ttl  MM  ctL  n.  (a)  common  brick 

(.M*  eiL  ft.  (b)  hollow  terra  cotta  tile. . . 
tM  44  ooocrete  stone  recesses.  IncL  appurt., 

each   28.00         35.00         25.00         40.00 

7M  -MM  aq.   ft.    (a)    H-in.  class   wainscoting 

and  trim  on  walls 1.18  1.30  1.17  1.00 

JM  sq.  ft.  <b)  ^-tn.  class  pipe  chamber 

partitions    

<t  aq.  ft.  (c)  \-ln.  class  shelves 

VMtt  sq.  ft.  (dj  ^-In.  dtss  stall  partitions 

SIS  sq.  ft.  (•>  1-ln.  alass  floor  slabs 

TM  lio.  ft.  <f)  Luiaad  corners  and  ancles 

of  ciaas 2.37  1.50  1.25  1.50 

aM  aq.  ft.  (K)  soapstone  WHtaaoetlns  and 

trim  on  walla 1.00  1.10  1.00  1.50 

TM  sq.   ft.   (h)   soapstone   pipe   chamber 

partitions   

IM  aq.  ft.  (i)  sospstone  shelves 

4M  aq.  ft.  U)  soapstone  stall  partitions. 

U  aq.  ft.  (k)  soapstone  floor  slal» 

IW  Bn.  ft.  Tt)  culled  lotneis  and  ancles 

of  soapstone 1.00  1.00  0.60  1.50 

7(7         SS.1M  sq.  ft.  (a)  copper  covered  walls,  incl. 
doors    and   wtndows,    permanent 

end.  bet.  stations 0.90  0.80  0.65  1.00 

l*.tM  aq.    ft.    (b)    crimped    gaL    Iron    on 

wans  and  ceiUnca 

IM  aq.  ft.  (d)  calv.  wire  screens 

t,4M  aq.  ft.  (e)  concrete  floor  with  cement 

flnish    

ST  (O  calv.  Iron  roof  vents,  each 

U.e««  sq.  ftT  (c)   roof 

M  Iln.  ru   (h>  copper  cutters 

8M  sq.  ft.  (i)  partition  walls 

1.4M  sq.  ft.  ^i)  wood  floor 

IM  ra.  yd.  (k)  concrete  foundations 

TttA  40t  sq.    ft.    (a)    wood    floorlnc    passace- 

ways  ad't  to  end.  bet.  stations..  0.42  0.30  0.25  0.50 

100  (b)   wood   ladders  end  of  platforms, 

each    2.25  2.50  2.30  5.00 

TSS  90  (a)   plumbinc  flxturea,  water  doset 

bowls,   each 50.00         55.00         51.00         40.00 

50  n»  lavatories  In  stations,  each 30.00         35.00         32.50         40.00 

14  (c)    lavatories    in    permanent    end. 

bet.   staUona.   each 30.00         35.00         30.40         40.00 

<1  (d)   urinals,   each 81.00         90.00         90.60         80.00 

28  <e>  ship  sinks,  each 60.00         70.00         69.40         60.00 

11  (f)  floor  drains,  each 16.00         20.00         24.10         10.00 

79*  Rouch  plumbinc  work,  complete,  all 

sutions,  lump  sum 19,000.00  27,000.00  36.100.00  30,000.00 

791  Rouch  plumbinc  work,  complete,  all 

end.  t>et.  stations,  lump  sum 

792  200  (a)    c.-l.    work    in    toilet    rooms   and 

port.  do.  posts.,  each 

(SO  Un.  ft.  (b)  top  rails 

20  (e)  wall  flances.  each 

IX  (d)  recister  faces  and  frames  in  pipe 

chamber  partitions,  each 10.00         15.00         10.00         10.00 

4*  (e)  cast-Iron  vent  louvres  In  walls  of 

porters'  ckiseU,  each .     10.00         15.00         15.00         10.00 

TMA  10  east-Iron    vent    ktuvres.    except    in 

wans  of  porters'  closets,  each 

TM         1*,*M  lb.  xteas  and  soapstone  steel  supp'U 
TM  Tf  ooat  and  hat  hooka  In  toilet  rooms, 

each   

79t        IMJM  Un.  ft.  (a)  electric  condulu,  %  in... 

ll.OM  Un.  ft.  <b)  electric  condulu,  1  in 

T,MO  Un.  ft.  <c>  electric  conduits.  1%  in.. 

MO  Un.  ft.  (d)  electric  conduits,  2  in 

IM  Bb.  ft.  (e)  electric  conduits,  2M  in.. 

IM  Un.  ft.  (f)  electric  conduiU,  3  in 

1.SM  Un.  ft.  (c)  K-in.  flexible  conduits... 
7*tA  S  <a)   place  pore   fer.    In   ext.    (end.) 

maaonry  wans,   each 

M  <1>)   place   pore.    fer.    In   ext.    (end.) 
other  than  masonry  walls,  each . . 

79(  TJM  cast-iron  outlet  boxes,  each 

TtT  M  (a)  (-in.  x  (-In.  x  (-In.  cast-iron  pull 

boxes,   each 2.90 

U  (b)  12-ln.   X  U-in.  X  (-In.  cast-iron 

puO  lioxes,  each 5.76 

t  (c)  18-in.  X   12-ln.   x  l-ln.  caat-lron 

pan  boxes,  each 8.00 

S  (d)  t4-ln.  X  IS-in.  x  (-In.  cast-iron 

poU  boxca.  each 14.00 

M  (e)  (-in.  X  (-In.  x  4-ln.  cast-iron  pull 

boxes,   each 1-60 

2S  (n   13-ln.  X  SO-ln.   x  4-in.   cast-iron 

pun  boxes,  each 12.00 

TM  M  east-iron  heater  boxes,  each 14.00 

7M  S  (a)    2S-in.    x    M-ln.    x    h%-\n.    steel 

each 

5V(-in.    steel 

each 

&K-ln.    steel 

each 

SH-in.    steel 


4,000.00     4,000.00     4,645.00     5,000.00 
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8.00 
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3.00 


8.00 
8.00 


1(.00 
13.00 


11.00 


20.00 
14.00 


12.00 


M2 


M7 


814 
SM 
SIT 
»t 


.  (a)    2S-in.    X    M-ln 
panel  board  boxes, 

19  (b)    2£-ln.    X    48-ln.    x 

panel  board  boxes. 
M  (e)    K-ln.    X   S(-in.    x 
panel  board  boxes. 
4  (d)    2S-ln.    X    24-in.    x       ..       . 

panel  board   boxes,  each 7.00         11.00 

a  stad  switch  board  boxes,  each 20.00         30.00 

lOS.OM  sq.  ft.  (a)    paintinc   2   ooat   wk.   on 

plaater  and  cement  sur O.OIH       0.02 

(b)  patntlnc  steel  of  exist,  struct,  as 

re.  8ec.  29.  lump  sum 10,000.00 

M4M  aq.  ft.  (a)  stralcht  white  clazed  tile, 

I  in.  X  (  In 

LtM  aq.  ft.  (b)   1-in.  radius  (comb) 

l.(M  aq.   ft.    (c)   2H-ln.   radius  comb) 

1,7M  aq.  ft.  (a)   h.   m.   tUe,  3  in.   x  (  in.. 

stralcht   ■■■■ 

M  aq.    ft.    (b)   h.   m.   Ule.    1-in.    radius 

(oomb)  ■■•■ 

IM  sq.  ft.   (e)  h.  m.  tile.  2H-ln.  radius 

(cesnM  ■■■■ 

2t.SM  aq.  fu   (a)  h.  m.  Ule.  i%  In.  x  4H  >n., 

stralcht ■■■■ 

iJM  aq.   ft.    (b)   h..  m.    Ule,   1-in.   radios 

(oomb) 

2,400  sq.  ft.   (e)  h.  m.  Ule.  2H-ln.  radios 
(comb) • ;  - . 

20  sq.   f t.    (d)  b.   m.   tile.   20-ln.   radius 

(comb)    

1,(M  aq.  ft.  mosaic  bands  In  color, 

SM  aq.  ft.  mosaic  tableU  In  color 

<M  sq.  ft.  Inlaid  color  Ule.  weatherproof 
t  (a)   doors  In   masonry.    Type   "AA. 

each    >  •  •        26.00         35,00 
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4.000.00  12.760.00  23,000.00 
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1.50 
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40.00 

40.00 
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28.00 
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30.00 

35.00 

25.00 
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1.50 

2.00 

2.  on 

1.20 

1.25 

1.00 

2.00 

1.60 

LOO 

1.50 

1.20 

1.0(1 

1.10 

1.40 

1.00 

1.8D 
140.00 
110.00 

2.00 
95.00 
60.00 

1.00 
100.00 
100.00 

13,600.00 

22,744.00 

14,100.00 

7,500.00 

11,000.00 

13,125.00 

4,500.00 

1,625.00 

9,000.00 

200.00 

150.00 

300.00 

400.00 

1,210.00 

2,000.00 

6,000.00 

19,2!6.00, 

12,000.00 

30.00 


30.00 


2  (b)    doors    In    masonry.   Typo   "BB," 

copper  covered,  pair 55.00 

17  (d)    doors   in   masonry.    Type   "DD," 

transformer  clos.,  each 25.00 

28  (e)    doors  in   masonry.    Type   "DD," 

each    25.00 

17  (f)    doors   in    masonry.    Type    "EE," 

each    25.00 

16  (1)  doors  to  panel  and  switch  board 

boxes,  each 16.00 

170  sq.  ft.  (m)   street  doors   to   concrete 

ticket  houses n*---         ^•'"' 

819  750  sq.  ft.  (e)     windows    In    mas.    part. 

fixed  transom  sash 0.83 

820  735  sq.  ft.  (a)  windows  In  mas.  ext.  wall, 

d.   h.  sash .■ 1.00 

3,800  sq.  ft.  (b)  windows  in  mas.  ext.  wall, 

casement  sash ._...  1.00 

9.000  sq.  ft.  (c)  windows  In  mas.  ext.  wall, 

drop  sash : 1.00 

100  sq.  ft.   (g)  windows  in  mas.  ext.  wall; 

hinged  sash 1.00 

821  32  (a)  sewer  connections.  Sec.  257,  eagh      125.00 
33  (b)  water  connections,  Sec.  257,  each        80.00 

860E  .  Concrete  work,  161st  St.  station,  Sec. 

295,  lump  sum 10,455.00 

860F  Concrete  work.  Gun  Hill  Road,   Sec. 

295,  lump  sum 4,037.00 

850G  Concrete  work,  Bedford  Park  Boule- 
vard, Sec.  295,  lump  sum 4,144.00 

850H  Brick    chimney,    Woodlawn    station, 

Sec.  295,  lump  sum 70.00 

8501  Copper    covered    ceiling,     Woodlawn 

staUon,  Sec.  295,  lump  sum . .      125.00 

850J  Enclosed  ramp,  E.  180th  St.  station. 

Sec.  295,  lump  sum . ., 5,185.00 


*Piilladelplila,  Pa, — Following  are  unit  prices  of  4  lowest  bids  opened  Aug.  16  by 
Dept.   City  Transit   (A.  M.   Taylor,  Dir.)   Bourse  Bldg.,  for  Contract  501,   Frankford 

Elevated  Railway  to  include  foundations  in  Front-  Street.  Kensington  Avenue 
and  Frankford  Avenue  from  Callowhlll  Street  to  Unity  Street:  (a)  James  D. 
Dorney,  1204  E.  Montgomery  Ave.  (awarded  contract);  (b)  Robt.  Lombardl,  600 
Lincoln  Bldg.;  (c)  Keystone  State  Constr.  Co.,  704  Pennsylvania  Bldg.;  (d)  Edw. 
Fay  &  Son,  2  S.  Mole  St.: 

•(a)               (b)  (c)               (d) 

Whole  work  as  shown  on  plans,  lump  sum. $142,590.00  $149,000.00  $179,000.00  $179,400.00 

100  cu.  yd.  excavation     1.90               2.75  2.09               2.50 

100  cu.  yd.  concrete  masonry    6.90               5.75  5.00               8.00 

1,000  sq.     ft.     precast    reinforced    concrete 

planking     O.IO                0.45  0.30                1.00 

100  cu.  yd.  brick  masonry  14.50               9  00  15.00             10.00 

100  cu.  yd.  rubble  stone  masonry 6.50               5.75  6.00               5.25 

10  plies,    concrete    35.00             35.00  46.00               2.00 

1,000  ft.  b.  m.  yellow  pine  lumber 48.00             35.00  80.00             49.00 

1,000  1b.   steelwork    0.04               0.04  0.04               0.05 

1,000  lb.  iron  castings  0.0325           0.03  0.04               0.10 

100  Iln.  ft.  5-in.  or  6-in.  vltr.  clay  pipe..              0.30               0.25  0.20               0.70 

100  lin.  ft.  8-ln.  or  10-In.  vitr.  clay  pipe. .              0.40               0.35  0.40               1.00 

100  Iln.  ft.  12-in.  vltr.  clay  pipe 0.50               0.45  0.80               1.30 

100  lin.  ft.  15-ln.  or  18-in.  vitr.  clay  pipe.              0.75               0.60  1.20               1.75 
100  sq.  yd.  stone    block    invert    lining    or 

sewer  paving  2.90               2.00  2.56               4.00 

100  sq.  yd.  vltr.  brick  invert  lining 2.00               2.00  2.00               4.00 

10  inlets,  taking  out  existing  sewer  in- 
lets                  15.00              10.00  20.00              20.00 

10  inlets,  taking  out  and  rebuilding  in- 
lets                  70.00              50.00  70.00              80.00 

10  inlets,  building  new  inlets 75.00             75.00  80.00           100.00 

10   lamp   posts,    moving   gas   lamps   and 

posts    16.00                6.00  10.00              10.00 

100  iln.  ft.  steel-bound  granolithic  curb..              0.60               1.60  1.00               0.79 

100  lin.  ft.  resetting  stone  curb 0.25               0.20  0  30               0  25 

100  sq.  yd.  brick  and   flagstone    sidewalk 

repaying    0.45               2.00  0.50               0.60 

100  sq.  yd.  granolithic  sidewalk  repavlng.              1.40               L50  1.50               1.50 
100  sq.    yd.    granite    block    repavlng    on 

gravel  base 0.45               0.76  0.50               1.50 

100  duct  ft.  terra-cotta  conduits 0.15               0.60  0  20               0  45 

100  lin.    ft.    moving  and    relaying  gas  or 

.„»     water  mains  2.75               L50  LOO               6.00 

100  new   curb  stop   boxes  or  vent  boxes             0.46               0  40  1.00               4  00 

$1,000    force    account     (per    cent) 10                  10  25                  20 

Total    $149,235.00  $155,150.00  $185,970.00  $188,278.00 

•Philadelphia,  Pa.— Following  are  unit  prices  of  4  lowest  bids  opened  Aug.  16  by 
L>ept.  of  City  "Transit  (A.  M.  Taylor,  Dir.)   for  Contract  No.   101  Broad  St.  subway 

o^Lf^U""  r^.^?T  F"bert  St.,  City  Hall  and  S.  Penn  Square:  (a)  Keystone  State 
Constr.  Co.,  704  Pennsylvania  Bldg.,  Philadelphia  (awarded  contract);  (b)  The  Foun- 
dation Co.,  233  Bway  New  York;  (c)  Fredk.  L.  Cranford,  Inc.,  &  Smith,  Hauser  & 
r?„  ^^'  i?^y  iK^'L^'-  ^  Bway.,  New  York;  (d)  New  York  &  New  Jersey  Constr. 
Co.,  30  E.  42nd  St.,  New  York: 

Whole  work  as  shown  on  plans,  lump          *^*'                '^^  *"^                  ^^^ 

1  nnn  „*"'"j , $1,700,000.00  $1,720,815.00  $2,350,000.00  $2,449,000.00 

1,000  cu.  yd.  excavation  above  ele- 

1  nun  o.T^Vi*"   ''*''°    v.- ■■,:•; ^.00                    4.00  4.00                    5.00 

1,000  cu  yd.   excavation  below  ele- 

Mid  J"^\{°"   ''^F°,    ,VJ ''■00                 1000  25.00                   7.50 

100  vt.   ft.   cast-iron  cylinder  col- 

inonn  ik'"!^!".^*.. "•.*,'"■  ,'"'""®**'"---                50.00                100.00  40.00                 80.00 

10,000  lb.  riveted  steel  columns 0.05                  0.06  0.06                  0.06 

100  cu  yd.  Class  A  concrete 12.00                10.00  8  00                12.00 

,  iSS  ''"■,}'°-  *^'^**^  '=°'"=''«te------                10.00                   8.00  7.00                 10.00 

I'flon  r?.    v/^h.'irf  ^ni^"*'^'""*- ■  •  •  •  •                  0.50                   0.50  0.60                   0.20 

'?SX  ^,^-  J^S-  'J,*?''J"""« 0-60                   0.40  1.00                   0.50 

inX  £Si  *E'„,?.'''  ''  ""'*°"''*' 25.00                  16.00  20.00                 16.00 

2  non  ?t     h^^"'„lii- ,••••,••■  V  •  •                  500                   3.CU  5.00                   3.00 

iftftflft  ih    ?;.>IV-  y^J'o"  P'ne  lumber.             100.00                80.00  100.00                50.00 

Ifl'oSS    £■  tiit'i  l'""***™ 0.03                   0.045  0.04                   0.05 

io'flOO    h    2t!! wJ^^r'*    •■•■•                 003                   0.045  0.035                 0.05 

1000  ^     «     ij?i^*i,-»VV 005                   0.03S  0.05                   0.03 

I'n^  22-  «■  1**^^*'  sheathing 1.50                  i.oo  0.60                  0.50 

i-iS^n'S-"-  l-P\y  '^'^l^n>roo{\ng....                 O.IO                   0.10  0.06                   0.04 

•?So22-    /V  l;''fi'tJ*'-^'*'"g'''"'""«--                  0.20                   0.12  0.09                   0.06 

l,Z  Ifn.  ?t.  l^^'V^JitvHr    Clay                 '''                  '■"  '"> 

1,000  liS!7t.8:in.- or  •lO-in.-vi{r.-ci4y                "•'"                  ^^  ^'^                  ''' 

}««.i^J'^&''^i^-        ':^o         ?:oS  1:"         ?:«o 

10,000  ib"'7ae?lf;on  Pipe: :;:;:: ::::::        lit         lit  in         m 

1,000  lb.  steel  gratings  .                            oilS                  006  0  07                  008 

2,000  »q.   ft.  vault  lights..,.,...,..                    150                   206  IKn                   ?Kn 

1,000  duct  ft.   electric  ducti                               oilo                  020  olo                  010 

100  sq.  yd.  wood  block  paving. .. .                 4  50             ■     S.SO  460                  860 

100  sq.  yd.  asphalt  paving..... ...                 3.50               ,350  .      400                  300 

iSS  .".I-  ?''•  K^ano'l'^'lc  paving.....                  2  70        2-^  300                   Iso 

810,000  force  account  (per  cent) 30                     20  20                     18 

"^o^^' .....$1,737,320.00  $1,763,870.00  $2,404,770.00  $2,486,980.00 
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BIDS     DESIRED. 

Greenville,  S.  C. — Reported  desired  until 
Sept.  6  by  Southern  K.  R.  Co.  (B.  Her- 
man, Ch.  Engr.,  Wasliington,  D.  C.)  for 
construction  of  26  miles  of  double  track 
between  Greenville  and  Central. 

PRICES     AND      LETTINGS. 
•^Indicates  award  of  contract. 

*Belllngham,  Wash. — Contract  for  con- 
struction of  first  16  miles  of  railway  to 
connect  Spokane  and  Bellingham  has  been 
awarded  to  Marsh-Hutton-Powers  Conatr. 
Co..  New  Westminster,  B.  C.  Road  will 
connect  Bellingham  and  Port  Nelson. 
Hud.son  Bay.  It  will  be  known  as  the 
Bellingham.  Mount  Baker  &  Spokane  Ry. 

-A^AIaska. — Contract  reported  awarded 
by  C.  E.  Dole,  purchasing  agent,  Alaska 
Eng.  Comn.,  L.  C.  Smith  Building, 
Seattle,  Wash.,  for  material  for  45  miles 
of  permanent  right-of-way  to  be  built  in 
Alaska  for  U.  .S.  Government  as  follows: 
4950  tons  of  70-lb.  rails  at  $148,500  award- 
ed to  Colorado  Fuel  &  Iron  Co.  of  Den- 
ver; also  same  company  for  14,800  pairs 
of  angle  splices  at  $8,565,  and  to  U.  S. 
Steel  Products  Co.  of  California  for  350 
kegs  of  track  bolts  and  2200  kegs  of  track 
spikes  at  $7,420. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK 

Fort  Williams,  Me.— Capt.  H.  C.  Miller. 
Coast  Artillery  Corps.  Q.  M..  U.  S.  A.,  at 
Fort  Williams,  wants  to  communicate 
with  one  or  two  manufacturing  firms 
which  supply  material  for  construction  of 
light  steel  buildings.  Buildings  desired 
are;  One  140  ft.  long  x  35  ft.  wide,  one 
story,  and  one  160  ft.  long  x  35  ft.  wide, 
one  story.  Both  having  light  steel  frames 
with  sides  and  roofs  of  corrugated  iron. 

North  Adams,  Mass. — School  Com.  has 
approved  plans  by  Gardner  &  Gardner, 
Springfield,  for  the  high  school. 

East  Hartford,  Conn. — Plans  prepared 
by  Wilson  Potter  of  New  York  for  the 
high  school  have  been  accepted,  to  be 
two   story,    brick   and   fireproof   and    cost 

$75,000. 

Poughkeepsie,  N.  Y. — Public  Service 
Commission,  Second  District,  authorized 
Central  Hudson  Gas  &  Electric  Co.,  to 
issue  bonds  to  be  expended  in  extensions 
and  improvements,  including  $58,000  to 
improve  buildings  in  Poughkeepsie,  $175,- 
000  for  a  new  side  track  and  new  ma- 
chinery at  electric  station;  also  $20,000 
for  concrete  roof  for  electric  station  in 
Newburgh. 

Syracuse,  N.  Y. — Bd.  of  Estimate  and 
Apportionment  voted  $590,000  school  im- 
provement bonds,  work  to  include  erect- 
ing Euclid  School,  cost  $100,000,  and  for 
purchase  of  land  and  beginning  construc- 
tion of  schools  as  follows;  Franklin,  $65,- 
000;  Webster,  $12,500;  Prescott.  $65,000; 
Jefferson,  $75,000;  Madison,   $45,000,  etc. 

Elizabeth,  N.  J. — Contracts  soon  to  be 
let  for  erecting  the  Madison  Avenue  and 
Magie  Street  schools.     Address  Bd.  Educ. 

Du  Bois,  Pa. — Reported  about  $40,000 
raised  for  erecting  Maple  Avenue  Hos- 
pital.   William  Menzie,  Chmn.  Hospital  Bd. 

Falrview,  Pa. — Citizens  of  Ohio  Town- 
ship reported  considering  erecting  high 
school. 

Lebanon,  Pa. — A.  A.  Richter  of  Reading 
preparing  plans  for  proposed  high  school, 
to  be  of  brick.  2  stories  righ,  198  x  198  ft. 

Florence,  S.  C. — School  Dist.,  street 
improvement  and  refunding  debt  bonds 
amounting  to  $232,000  have  been  sold.  A 
new  school  is  to  be  erected  in  Jarrott 
Park,  East  Florence,  and  paving  with 
bitulithic  certain  roadways  and  construct- 
ing cement  sidewalks  is  contemplated. 

Dixon,  Ky. — All  bids  opened  recently  for 
erecting  high  school  rejected  by  School  Bd. 

Chllllcothe,  Ohio — Commissioners  of 
Jackson,  i-'ayette.  Scioto.  Pike,  Highland 
and  Ross  counties  decided  to  erect  tuber- 
culosis hospital  at  Chillicothe.  Cost,  $30,- 
000. 

Columbus,  Ohio. — Reported  plans  being 
prepared  for  State  Ofllce  building.  A 
committee  has  been  appointed  by  the 
Governor  to  have  charge  of  this  work. 
Senator  O.  E.  Vollenwelder  is  a  member. 

Lilly  Chapel,  Ohio.— Bonds  for  $40,000 
will  be  sold  Sept.  8  by  Bd.  Educ,  Fair- 
field Township.  Rural  Dist.  Lilly  Chapel, 
for  purchasing  site  and  erecting  an  ele- 
mentary grade  and  high  school. 

Newburg,  Ohio — .Sketches  being  pre- 
pared by  Marriott,  Allen  &  Hall.  Archts., 
New  Hayden  Bldg..  Columbus,  for  State 
Bd.  of  Administration,  Columbus,  for 
laundry  building  at  Newburg  State  Hos- 
pital, to  cost  approximately  $40,000. 

Marquette,  Mich.— John  D.  Chubb.  Chi- 
ago.  III.,  engaged  to  iirepare  plans  for 
high  .school,  to  be  semi-fireproof,  brick 
and  reinforced  concrete,  and  cost  about 
$110,000.  .James  D.  Rellley,  Secy.  Bd. 
Educ. 


Clinton,  III. — Plans  prepared  by  J.  W. 
Royer.  Urbana,  approved  for  2-story,  10- 
room.  fireproof,  brick  school;  estimated 
cost  $30,000. 

Rockford,  III. — See  "Prices  and  Let- 
tings." 

Milwaukee,  Wis. — Plans  prepared  by 
Fernekes  &  Cramer,  1304  Pabst  Bldg.,  for 
brick  and  steel,  1-story,  90  x  200  ft.  drill 
shed  addition  to  armory  of  Troop  A,  Natl. 
Guard,  Oakland  Avenue.    Cost  $40,000. 

Bridgeport,  Neb. — Citizens  voted  $35,000 
bonds  for  erecting  high  school. 

Walla  Walla,  Wash.— Robert  F.  Egan, 
Morgan  Bldg.,  is  architect  for  hospital  for 
Sisters  of  St.  Mary.  4  stories.  150  x  200  ft., 
U-shaped,  reinforced  oncrete  hollow  tile 
and  brick,  probable  cost  !t250,000.  M.  J. 
Beezer,  Northern  Bank  Bldg..  has  matter 
in  charge. 

BIDS      DESIRED. 

Boston.  Mass. — Until  Sept.  15  by  Trus. 
Boston  City  Hospital  (John  J.  Dowling. 
M.  D..  Sunt.),  for,  add'tion  and  alterations 
to  Administration  Building  at  West  Dept., 
Boston  City  Hospital.  Spring  St.,  West 
Roxl>ury. 

Until    Sept.    14   by  James   A.   Wetmore. 

Acting    Supervising    Archt.,    Washington, 

D.  C,  for  new  partitions,  alterations,  etc.. 

in  U.  S.  Custom  House.  Boston,  advertised 

in  Engineering  Record. 

Providence,  R.  I. — Until  about  Sept.  1  by 
Bd.  Contract  and  Supnlv.  for  erecting  15- 
room  school  at  Cole  Avenue. 

Batavia,  N.  Y — Until  Sept.  14.  bv  Dr. 
F.  Park  Lewis,  Pres.  Bd.  Mgrs.  N.  T. 
State  School  for  Blind,  for  alterations 
and  additions  to  hospital  building,  includ- 
ing heating  apparatus,  steam  piping  and 
plumbing,  drainage  and  electrical  work. 
Lewis  F.  Pilcher,  State  Archt..  Albany. 

Buffalo,  N.  Y.— Until  Aug.  31  by  State 
Armory  Comn.,  Albany  (Franklin  W. 
Ward,  Secy.),  for  repairs  and  improve- 
ments to  armory  of  Seventy-fourth  Regi- 
ment N.  G.  N.  T.  Separate  bids  desired 
for  masonry,  roofing,  carpentry,  etc. 

Syracuse,  N.  Y. — Reported  desired  until 
Sept.  1  hy  King  &  Wiilett,  Archts.,  Gay- 
lord  Building,  for  erecting  hospital  for 
King's  Daughters.    Probable  cost,  $25,000, 

Caldwell,  N.  J.— Until  Sept.  8  bv  Com. 
Pub.  Bldg.  Co.  Bd.  Chosen  Freeholders 
(August  L.  Lacombe.  Chmn.),  Newark, 
for  furnishing  material  and  erecting 
Warden's  residence  at  Penitentiary  at 
Caldwell,  separate  bids  desired  for  heat- 
ing, plumbing,  etc.  Joseph  B.  Allen, 
.\rcht.,   11   Sandford   Avenue,   Irvlngton. 

East  Pittsburgh,  Pa.— Until  Sept.  2  by 
.Tames  P.  Brown.  Eastern  Hotel,  Chmn. 
Property  Com.,  for  erecting  3-story  fire- 
proof municipal  building.  C.  F.  Hitchens, 
Archt.,  Park  Building.  Pittsburgh. 

Phlladelohia,  Pa.— Until  Sept.  6  by 
.Armory  Bd  .  Harrisburg  (Benjamin  W. 
Demming.  Secy.),  for  erecting  adminis- 
tration building  for  a  squadron  armory  in 
Philadelphia.  Philip  H.  Johnson,  Archt., 
Land  Title  Building.  Philadelphia. 

Pittsburgh,  Pa. — Until  Aug.  31  by  Dept. 
Pub.  Safety  (Chas.  S.  Hubbard,  Dir.).  at 
ofllce  of  City  Comptroller,  for  remodel- 
ing. Including  plumbing  and  electric  wir- 
ing engine  houses  Nos.  18,  32  and  33  on 
Ellesmere  Street.  .John  P.  Brennan.  City 
Archt.,    Northside   Municipal  Building. 

Smyrna,  Del. — Until  Sept.  29.  by  James 
A.  Wetmore.  Acting  Superv.  Archt.. 
Washington,  D.  C,  for  erecting  (including 
mechanical  equipment,  interior  lighting 
fixtures  and  approaches),  1-story  and 
basement  of  U.  S.  post  ofllce  at  Smyrna. 

Washington,  D.  C— Until  Oct.  16  at 
Bureau  Yards  and  Docks.  Navy  Dept.. 
Washington.  D.  C.  (William  M.  Smith. 
Ch.).  for  Spec.  2176 — Furnishing  and  in- 
stalling Piping,  pumps,  boilers,  heaters, 
buildings  and  insulations  for  four  fuel- 
oil  storage  stations  at  Bremerton.  Wash.. 
Mare  Island,  Cal.,  San  Diego,  Cal.,  and 
Norfolk,  Va. 

Norfolk,  Va. — Until  Sept  25  at  Bureau 
Yards  and  Docks  Navy  Dept..  Washing- 
ton. D.  C.  (William  M.  Smith.  Ch.).  for 
3-story  and  basement  marine  barracks, 
steel  frame  and  brick  construction  at 
Navy  Yard,  Norfolk,  as  per  Spec.  No.  2175. 

Cincinnati,  O.— Until  Sept.  20  by  Bd. 
Educ.  (C.  W.  Handman,  Bus.  Man.)  for 
constructing  bridge,  tower  and  buildings 
A,  B,  C,  D  and  E  of  the  new  East  Side 
High  School,  Madison  Road  and  Erie 
Avenue,  advertised  in  Engineering  Rec- 
ord. Plans  and  specifications  may  be 
obtained  from  business  manager  on  a 
deposit  of  $25,  same  to  be  returned  if 
plans  and  specifications  are  returned  in 
good  condition. 

Until  Sept.  13  at  ofllce  of  Clk.  Bd.  Educ. 
for  furnishing  material  and  erecting 
manual  training  building  at  Oyler  .School, 
Stoors  and  Burns  Streets.  C.  W.  Hand- 
man,  Bus.  Mgr.,  511  W.  Court  Street. 

Columbus,  Ohio.  —  Until  Sept.  7  by 
George  A.  Borden,  Dir.  of  Public  Service, 
for  furnishing  material  and  erecting  two 
public  comfort  stations,  one  at  Broad  and 
High  Streets  and  one  at  State  and  High 
Streets.  J.  A.  Jones,  Archt.,  Dispatch 
Annex  Building. 


Dayton,  Ohio— Until  Sept.  14,  by  Bd. 
Educ.  (E.  H.  Herr,  Pres.),  for  furnishing 
material  and  erecting  addition  to  steel 
high  school.  Main  and  Monument  Ave. 
Edward  J.  Mountstephen,  Archt.,  803  U.  B. 
Bldg. 

MIddleburg,  Ohio— Until  Sept„  14  by  Bd. 
Educ,  Zane  Township,  Rural  Dist.  (L.  L. 
Irwin,  Clk.)  for  erecting  brick  school.  E. 
G.  McCann,  Archt.,  Marysvllle 

Steubenvllle,  Ohio.  —  Reported  desired 
until  Sept.  20  by  W.  S.  McClausan,  Clk. 
Bd.  Educ,  for  erecting  Wells  High  School 
annex,  2-story  and  basement,  48  x  16  ft. 
Probable  cost,  $75,000.  Peterson  &  Clark, 
Archts.,  National  Building. 

Kalamazoo,  Mich.  —  Reported  desired 
until  Oct.  1  by  Kalamazoo  State  Hospital 
for  erecting  3-story  brick  building  for  em- 
ployees of  hospital.  Probable  cost  $56,000. 
Wernette-Bradfleld-Mead  Co.,  Archts., 
Grand  Rapids. 

Belvldere,  III. — Reported  desired  until 
Sept.  10  by  Miller,  Fuller,  Wider  &  Dowl- 
ing, Archts.,  6  N.  Michigan  Avenue,  Chi- 
cago, for  erecting  3-storv  and  basement, 
100  X  165  ft.,  high  school  for  Bd  Educ. 
Probable  cost,   $110,000. 

Sheboygan,  Wis.— Until  Sept.  6  by  Bd. 
Pub.  Wks.  (C.  U.  Boley.  Chmn.)  for  fur- 
nishing material  and  erecting  City  Hall. 
H.  W.  Buemming.  Archt..  521  Jackson 
Street,  Milwaukee. 

Grundy  Center,  Iowa. — Reported  desired 
until  Sept.  11  by  Bd.  Educ.  for  erecting 
2-story  and  basement  high  school  gym- 
nasium. Probable  cost.  $85,000.  Alban  & 
Lockhart.  Archts..  Endicott  Building.  St. 
Paul.  Minn. 

Ogden,  Iowa. — Reported  desired  until 
Sept.  17  by  Bd.  Educ.  for  erecting  a 
2-story  and  basement  school.  Probable 
cost,  $35,000.  Alban  &  Lockhart,  Archts., 
Endicott  Building,  St.  Paul,  Minn. 

Maynard,  Minn. — ^Until  Sept.  2  by  Bd. 
Educ.  (O.  G.  G.levre,  Secy.)  for  furnish- 
ing material  and  erecting  brick  high  and 
grade  school  for  Independent  School  Dist. 
No.  30.  E.  F.  Broomhall.  Archt..  Alworth 
Building.  Duluth. 

Rochester,  Minn. — Until  Aug.  30  by  E. 
E.  Bratager,  Clk.  School  Bd.,  for  erect- 
ing a  4-room  and  8-room  brick  and  con- 
crete school  In  Rochester.  Hoffman  & 
Mosse.  Archts..  Rochester. 

Until  Aug.  30  by  Capt.  P.  C.  Ormond, 
Third  Infantry,  M.  N.  G.,  for  erecting 
armory.  Probable  cost.  $30,000,  Hoffman 
&  Mosse,  Archts.,  Rochester. 

Leavenworth,  Kan. — Until  Sept.  10  at 
ofllce  of  F.  H.  Duehay.  Supt.  Prisons, 
Washington,  D.  C,  for  furnishing  and  de- 
livering at  U.  S.  Penitentiary.  Leaven- 
worth, reinforcing  material  structural 
steel,  miscellaneous  steel,  iron  and  brass 
work,  steel  cell  fronts  and  mechanical 
locking  devices  for  entire  ceil  blocks  of 
west  main  cell  wing. 

Syracuse,  Kan- — Reported  desired  until 
Aug.  30  (extension  of  date  from  Aug.  9) 
by  W.  B.  Hulse  &  Co.,  Archts.,  First 
National  Bank  Building,  Hutchinson,  for 
erecting  a  2-storv  and  basement  school. 
Probable  cost,  $28,000. 

Kansas  City,  Mo. — Reported  desired 
until  Aug.  30  by  Shepard.  Farrar  &  Wiser, 
Archts.,  R.  A.  Long  Building,  for  erecting 
a  6-story  and  basement,  44  x  118  ft.  and 
44  X  122  ft.  hospital  for  German  Hospital 
Assoc  (S.  L.  Woodell,  Mgr.,  Twenty- 
third  and  Holmes  Streets.) 

Gainesville,  Tex. — Patrick  Henry,  Chmn. 
Bd.  Trus.  Girls'  Training  School,  writes 
bids  will  not  be  opened  until  about  Sept. 
15  for  erecting  5  brick  buildings,  each  2 
stories,  to  cost  a  total  of  about  $100,000. 
Architect.   Ernest  E.   McAnelly  of  Dallas. 

Tulsa.  Okla. — ^Unti!  Sept.  30  by  James  A. 
Wetmore.  Acting  Supervising  Archt., 
Washington,  D.  C.  for  installation,  com- 
nlete.  of  mechanical  equipment  (except 
lighting  fixtures).  U.  S.  Post  Ofllce  and 
Court  House,  Tulsa. 

Bremerton.  Wash. — Until  Sept.  25  by 
Bureau  Yards  and  Docks.  Navy  Dent., 
Washington.  D.  C.  (William  M.  Smith, 
Acting  Ch.).  for  stable  at  the  naval  hos- 
pital. N,avv  Yard,  Puget  Sound,  Wash.,  as 
per  Spec.  No.  2186. 

Seattle.  Wash. — Reported  desired  until 
Sept,  1  by  Port  of  Seattle  Comn,  (C,  E. 
Remsberg.  Secy.),  for  furnishing  and  lay- 
ing mastic  flooring  in  new  fruit  storage 
building.  East  Waterway  Terminal;  also 
extending  fire  protection  system  at  Smith 
Cove   improvement. 

Vancouver,  Wash.  —  Reported  desired 
about  Sept.  1  by  State  Bd.  Control,  Olym- 
pla  (E.  S.  Emigh.  Secy.),  for  erecting 
school  for  blind.  Vancouver.  Probable 
cost.  $75,000.  Julius  Zittle,  Archt..  Spo- 
kane. 

Los  Angeles,  Cat.- Until  Sept.  2  by  Bd. 
Educ.  Los  Angeles  (William  A.  Sheldon. 
Secy.),  for  furnishing  material  and  erect- 
ing an  addition  to  San  Pedro  High  School. 
San  Pedro. 

Also  same  time  and  place  as  above  for 
erecting  a  school  on  the  Lomita  school 
site,  Lomita. 

Patton,  Cal.— Until  Sept.  14  by  W.  F. 
McClure.  State  Engr.,  Forum  Bldg.,  Sac- 
ramento, for  erecting  Cottages  "N"  and 
"O."  Southern  California  State  Hospital, 
Patton. 


Vallejo,  Cal.— Until  Sept.  2S  at  Bureau 
Yards  and  Docks,  Navy  Dept.,  Wash- 
ington, D.  C.  (William  M.  Smith,  Ch.), 
for  erecting  at  Navy  Yard,  Mare  Island, 
3-story  and  basement  marine  barracks, 
reinforced  concrete  construction,  ateel 
rod  trusses,  as  per  Spec.  2174. 

Douglas,  Ariz. — Reported  desired  until 
Sept.  3  by  Bd.  Trus..  Douglas  School  Dist. 
No.  27  (S.  P.  Applewhite.  Clk.),  for  erect- 
ing two  grade  schools  and  an  addition  to 
high  school.  Leschler  &  Kibbey,  Archts., 
Phoenix. 

Flagstaff,  Ariz.— Until  Aug.  31  by  James 
Osborne  Craig,  Archt.,  Flagstaff,  for  erect- 
ing a  dormitory  building  at  the  Northern 
Arizona  Normal  School,  Flagstaff.  R.  J. 
White.  Secy.  Bd.  Educ,  Northern  Normal 
Arizona  School. 

Hayden,  Arlr. — Reported  desired  until 
Sept.  1  by  J.  H.  Brown,  Clk.  School  Bd., 
for  erecting  a  9-room  grammar  school  at 
Raymond  and  Hayden  Aves.  for  School 
Dist.  No.  17.  Nels  Johnson.  Engr.,  Hay- 
den. 

Carleton  Point,  P.  E.  I.— Until  Sept  8 
by  J.  W.  Pugsley,  Secy.  Dept.  Railways 
and  Canals,  Ottawa,  Ont.,  for  station, 
water  tank,  engine  house,  etc.,  at  Carle- 
ton  Point  Car  Ferry  Terminal,  Prince  Ed- 
ward Island. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

Gardiner,  Me, — Following  are  three  low- 
est bids  opened  Aug.  13  by  Superv.  Archi- 
tect, Washington,  D.  C,  for  erecting  U.  S. 
Post  Ofllce — (a)  limestone,  (b)  sandstone: 
W.  H  Flssell  &  Co.,  New  York,  (a)  $55,- 
000,  (b)  $60,000;  E.  T.  Abbott  Constr.  Co., 
New  York,  (a)  $58,920,  (b)  $61,200;  T.  P. 
Morreau  &  Co.,  Lewlston,  Me.,  (a)  $59,- 
894,   (b)  $61,674. 

Norfolk,  Mass.— Following  are  four  bldi^ 
opened  by  Kendall,  Taylor  &  Co.,  93  Fed- 
eral Street.  Boston,  for  erecting  five  cot- 
tage buildings  at  Norfolk  State  Hospital: 
R  A.  Sherman  Sons  Co..  Westerly.  R.  L. 
$38,536;  Charles  E.  Currier,  110  Summer 
Street,  Boston,  $36,898;  N.  J.  Magnon, 
North  Attleboro,  $30,838,  and  A.  H.  Smith, 
Walpole,  $33,975.  N.  J.  Magnon  submitted 
lowest  bid  for  dining  room  at  $11,771. 

North  Attleboro,  Mass. — Following  are 
four  lowest  bids  opened  Aug.  12  by 
Superv.  Architect.  Washington,  D.  C  for 
erecting  U.  S.  Post  Office— (a)  limestone. 
(b)  sandstone;  James  A.  Munroe,  North 
Attleboro,  (a)  $47,817.  (b)  $48,100;  W.  H. 
Flssell  &  Co.,  New  York,  (a)  $47,990.  (b) 
$48,790;  Torbert  Constr.  Co..  Hampton. 
Va..  (a)  $50,249,  (b)  $50,749;  Westchester 
Engineering  Co.,  White  Plains,  N.  Y.,  (a) 
$50,700;  George  Howard  &  Sons  Co.. 
Brockton.  Mass.,  (b)  $51,400. 

■A^Provldence.  R.  I. — Contract  for  erect- 
ing Beaufort  Street  school  reported  award- 
ed by  Bd.  Contract  and  Supply  to  Hope 
Bldg.  Co.,  Providence,  at  $140,531. 

•Brooklyn,  N.  Y. — Following  are  totals 
of  bids  opened  Aug.  23  by  C.  B.  J.  Snyder. 
Supt.  School  Bldgs..  New  York  City,  for 
general  construction  of  addition  to  School 
89.  Newkirk  Avenue  and  E.  Thirty-first 
Street.  Brooklyn:  H.  C.  Stowe  Constr.  Co.. 
221  Greenpoint  Avenue.  Brooklyn.  $45,645 
(awarded  contract):  J.  Kresse  Co.,  52 
Vanderbilt  Avenue.  New  York.  $47,850;  W. 
M.  Werner.  $48,980. 

♦Lockport,  N.  Y. — Contract  awarded 
Manion  Bros.,  Rochester,  for  enlarging 
County  Clerk's  ofllce.  at  $23,852. 

-^Syracuse,  N.  Y. — Contracts  for  erect- 
ing Delaware  School  awarded  Aug.  23  as 
follows:  General  construction.  King 
Lumber  Co.,  Charlottesville.  Va..  $221,225; 
heating,  W.  F.  Devendorf  Co.,  Rochester, 
$39,985;  plumbing.  Buns  Bros.,  Syracuse, 
$14,239:  electric  work,  E.  Joy  Co.,  Syra- 
cuse. $7,587. 

-A-Lambertsvllle,  N.  J. — Contract  for 
erecting  9-room  addition  to  Third  Ward 
School  awarded  Fred.  R.  Parker,  Trenton, 
at  $23,392. 

-^Lansford,  Pa. — Contract  for  erecting 
Central  High  School  awarded  to  United 
Fireproof     Constr.     Co..     New     York,     at 

$112,750. 

-A-Monongahela.  Par. — Yohe  Bros.,  Mo- 
nongahela,  secured  contract  for  erecting 
Municipal  building.  Probable  cost,  $25.- 
000.     C.  C.  Compton.  Archt.,  Donora. 

-A-Natrona.  Pa. — Contract  for  erecting 
school  in  Natrona  for  Harrison  Town- 
ship Bd.  Educ.  awarded  George  Schenk 
&  Co.,  of  Butler,  at  $34,476. 

Philadelphia,  Pa.— Lowest  bid  opened  for 
alterations  and  additions  to  Germantown 
High  School  submitted  by  W.  C.  Christy 
&  Son  at  $49,107.  J.  Horace  Cook,  Archt., 
City  Hall. 

-ACIIntwood,  Va. — Contract  for  erect- 
ing brick  court  house  reported  awarded  D. 
J.  Kellv,  Clintwood.  at  about  $25,000.  H. 
M.   Miller.   Archt..   Roanoke.   Va. 

-t^Wellsburg,  W.  Va. — Contract  for  erect- 
ing U  S.  Post  Office  awarded  Colonial 
Constr.  Co.,  Charlottesville,  Va.,  at  $41,500. 

-^New  Orleans,  La. — Contract  awarded 
by  Bd.  Comrs.  Port  New  Orleans  (Ernest 
M.  Loeb.  Pres.)  for  constructing  rein- 
forced concrete  buildings  for  cotton  ware- 
houses and  terminals,  from  plans  of  Ford. 
Bacon  &  Davis.  921  Canal  Street,  to  Jacob 
A.  Zimmermann  &  Sons.  Inc.,  18  East 
Forty-first  Street.  New  York.  $1,109,000 
(bids  opened  July  21), 
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*W*st  AtaiuNdria.  Ohl«.  —  Contracu 
MrarM  hr  Bd.  Bduc.  LuUar  Township 
■pfcoal  MM.  (N.  U  Puaoo.  Clk..  R  D. 
KOL^l^M  AlKxaodria).  tor  •tmUbc  Crn- 

V.  R  BtmiiK.  Dayton,  u  tol- 
.  _  ■>£"'>  MwtriMM.  to  John  Boron 
*  Son*  J?^ -PST*"":  •>«*rtc  work,  to 
BktfloU  Eloctite  Ool.  In<ll«iMLnoll«:  plumb- 
Inc.  to  John  Arpp  Co..  Mlddfttown.  Ohla 

.  *Oayta«.  OM*.— Coatnet  tor  orMUnx 
S-akonr  rdntoTMd  ooaerMo  and  brick  c«n- 
tnJlacd  ichool  awnidod  John  Boron  Sona 
CO..  Dnyton.  at  ttCOOO. 

#CatOM.  Ohio— Contract  tor  oroetlnc 
eoatral  bich  school  In  Jelleraon  Township 
awardsd  to  W.  M.  Prye  of  PIqua  at  »«.- 

_*Alhlon.  Midi.— Contract  for  aractlns 
U.  8.  Pom  oaoe  awarded  Callahan  Mandl 
Co..  Chleaxo.  UL.  at  tS2.M». 


in. — We  ara  Informad  that 
oaatraet  tor  foundation  for  Swedish  Amer- 
lean  Hospital,  i  storieo.  (0  x  IIS  ft., 
awarded  to  Gus.  Hotm,  Rockford.  Gen- 
•tal  contract  will  not  be  let  until  about 
Jaaoarr.  tVlC  Archltecla.  Peleraon  * 
Johnaoo.  Rocktord. 

♦Chorekoo.  Iowa.— Contracts  for  erect- 
lac  hiBh  school  awarded  as  follows:  Q«n- 
•iBl  contract,  lo  Payaat  *  Baaa,  Farl- 
baalt.  at  WT.Mt:  wlrins.  Des  Moines  Elec- 
trtc  Oontr.  Co..  Des  Koines.  U.ltT,  and 
hsatlBK  and  ptumblnK.  Swanson  *  Bets- 
worth.  Cherokee.  Arrhltecu,  Froudfoot. 
Bird  *  Rawson.  Das  Itotnea. 

♦jLamsd,  Kan. — Contract  for  ercctlns 
eottas*  and  small  laundry  at  Lamed 
StUs  BoaplUI  reported  awarded  Wttllam 
Walaar.  Dodce  City,  at  tS».07S.  C.  H. 
'~^--  Slate   Archt..   TOpcka. 

Tax.— Contract  for  erecting 


*V. 


VSCiofaL* 


reported  relet  to  Qeorce 
Kan.,  1 


at  tU,1tO. 

'AAlamoda.  Cal.— Contract  for  pile  foun- 
datloBS  for  Alameda  County  InOrmary 
aad  Inflrmary  Hospital  at  Alameda 
awarded  MacArthur  Concrete  Pile  * 
Foundation  Ca.  Chronicle  Bulldlnc,  San 
Frandaco.  Clinton  Flreprooflna  Co..  Oen- 
atal  Coatractors;  Chas.  P  Weeks,  Arcbt.. 
■aa  FrandscoL 

Man  IMaao,  Cal<— Contract  for  erectins 
|«lWlliio  at  the  Radio  Station  awarded 
JMoto    CooMr.     Co..     Loo    Angelea.     at 


PRIVATE  BUILDINGS 


PROPOSED     WORK 

_    -W.  J.  McDonald,  tb  Milk 
tm   Interested   In    syndics ta   plan- 
arectlon    of    an    auto    garace    and 
waiahooae  In  Brlcbton  to  cost  tMOiOOO. 

Albert  Oelcer,  17  Milk  Street,  will  erect 
two  buUdlnsa  on   Beacon   Street   to  cost 
),M0  ana   to  be  occupied  by  automo- 


vs 


khrn,  N.  Y^— Plans  lllod  for  two 
t  maty  brick  lanemenu  at  Orand  Street 
■■Iwnliin  and  Kaap  Street  for  WlUlaros- 
targh  Plaaa  Realty  Co..  cost  tlOO.OOO. 
I  &  Btaampan.  Archta..  772  Broad- 


ray.  Bi 
Plana 


towplsHil  by  W.  T.  McCarthy, 
It  Coort  airaat.  for  two  four-storr  brick 
•partasot  boiisss  to  be  erected  by  the 
DeHavaa  BatMInt  Corporation  on  Avenue 
C  and  East  Fourth  Street  at  a  cost  of 
9M.M*. 

Now  York.  N.  Y.— Flans  to  be  prsparod 
tgr  Oactan  Aiello.  1  W.  Thlrty-fburth 
ttrsat.  for  a  ll-story  apartment  house  to 
ba  sroctcd  at  Riverside  Drive  and  lOSth 
■treat  by  Anthony  A.  Patemo  Cotistr.  Co. 

nana  Olsd  for  fallowing  buHdlngs:  12- 
^orr  Braproof  spsrtment  booae  at  West 
Ind  Avenoo  and  103d  Siroat  for  MS  Weat 
Ava.    OofV,    cost    tM(>,MO,    Osatsn 


Afckt.,  IW.  Thirty-fourth  Street; 

hrWi  tanament  at  l«»th  Street  and 

Drive  for  Weal  Side  Conatr.  Co.. 

Ooarse  Fred  Polham.  Archt.. 

•as Bond  Straat:  .C-stofV  brick 

at  J*4  W.  Twenty  saiond  Street 

tor  S.  a  Cooatr.  Co..  eoat  WMM.  Oronen- 
bsrc  *  Lsochlac,  Archta.,  M*  Fifth  Ave- 
■oe:  (-otanr  Bragtoof  inibUe  sarace  and 
■totaas  baUdlac  at  >M  E.  FIfty-foonh 
for  Adolph  Anderson,  coat  rs.OOO. 
*  Parrot.  Archta.,  Marbrldge 
t-storr  brick  taoanant  at  Re- 
^  ja  and  tlSth  Mioat  for  laith  St 
.  Co.,  eoat  IM.»W.  Moora  *  Land- 
Ardbtai.  TbM  Avanne  and  lUth 
IT  briefc  tanament  at  Creston 

_     fttd  fltrsst  for  Aronsh  Co.. 

Ite..  eoat  rn.CM,  Trsmont  Architectural 
Oa.  Archta..  Ml  Tramont  Avenue:  S-story 
brick  teoamoBt  at  Anthony  Avenue  and 
Itlat  Street  tor  WHHam  Phelan,  coat 
Ma.Ma.  Moore  *  iMidaledel.  Archta.. 
Third  Avenue  and  l««tb  Street, 

Phirara  Film  Co..  Xll 


Pfvpoaa4  aractltoc  m 
rr.  laetadtac  atiwaa. 


-- -.^ 1 picture  In- 

twm.it.  laetadtac  atiwaa,  ooaa-alr  sta«es. 
Montorlaa  and  Caetotlaa  for  production 

•ados.  M.  Y/— Plaaa  betas  praparsd  by 
Lison  Stem.  Chaabsr  of  Oommaree  BId«., 
Bochcster.  for  s  1-story  MslM-ft.  rein- 
forced concrete  storsce  bitfUtec  for  Sodus 
Fmlt  Co. 


Bsltlmore,  Md.— Joseph  E^vans  Sperry, 
Baltimore,  is  preparing  revised  plans  for 
S-story  Y.  W.  C.  A.  bundling  to  be 
erected  at  Park  Avenue  and  Franklin 
Street. 

Plana  being  prepared  by  Louis  Levi, 
Real  Estate  Trust  Building,  for  altera- 
tions and  improvements  to  the  flve-story 
brick  and  stone  building  to  be  erected  at 
117  W.  Baltimore  Street  for  Louis  Appel- 
feld. 

Norfolk,  Va. — Magnolia  Camp  No.  4  of 
the  Woodmen  of  the  World,  County  Street, 
propose  erecting  a  four-story  building 
cosUng  130,000. 

Lsural,  Miss.  —  Plans  prepared  for 
Leader  Building,  to  be  erected  for  Laurel 
Daily  Leader. 

Louisville,  Ky. — Plans  being  prepared  by 
Brlnton  B.  X>avis,  Inter-Southern  Bldg., 
for  S-story  reinforced  concrete,  brick  and 
terra  cotta  fireproof  building  to  be  erected 
at  F'ourth  and  Market  Streets. 

Akron,  Ohio — Plans  being  prepared  by 
Kregllius  A  Robinson.  Leader  News  Bldg., 
Cleveland,  for  3-story  reinforced  concrete 
mercantile  building  for  Hower  Co..  Akron. 
Cost.  $40,000. 

CInclnnstI,  Ohio.— Contract  soon  to  be 
let  by  Howard  McClorey,  Archt.,  Gerke 
Bldg..  for  erecting  parish  school  for  St. 
Augustine   R.   C.   Church:   cost   $35,000. 

Plans  being  prepared  for  4-Btory  pressed 
brick  and  stone  fireproof  college  building 
for  St.  Xavler's  College  to  be  erected  on 
Dana    Avenue    and    Winding    Way;    cost 

ttoo.ooo. 

Fremont,  O. — Masons  propose  erecting 
S7S,000  temple. 

Ironton,  Ohio. — Plans  being  prepared  by 
Weber.  Werner  &  Adklns,  Cincinnati,  for 
4-story  terra  cotta  store,  office  and  fra- 
ternal building  to  be  erected  by  the 
Masons:  cost  tTB.OOO. 

Ironton,  Ohio— Weber,  Werner  &  Ad- 
klns, Cincinnati,  are  architects  for  the 
Maaonic  Temple. 

Washington,  C.  H.,  Ohio. — Reported 
Baltimore  &  Ohio  Southwestern  (Francis 
L.  Stuart.  Ch.  Engr.,  Baltimore.  Md.), 
Cincinnati,  Hainllton  &  Dayton  and  De- 
troit, Toledo  and  Ironton  Railway  Com- 
panies propose  erecting  a  union  station 
costing  $45,000. 

Evansvllle,  Ind.— The  Hotel  Bldg.  Co. 
organixed  to  erect  8-story  fireproof  hotel, 
to  be  known  as  the  McCurdy  Hotel.  In- 
corporators. D.  E.  Cadlcl<,  Grandview;  W. 
H.  McCurdy  of  Evansvllle  and  others.    ' 

Detroit,  Mich.— Albert  Kahn  &  Ernest 
Wilby,  Lafayette  Bldg.,  have  prepared 
plans  for  2-story  auditorium  and  conven- 
tion hall  to  be  erected  on  Woodward  Ave- 
nue and  Antoinette  Street. 

Stumls,  Mich.- W.  C.  Grobheiser.  furni- 
ture manufacturer,  having  plans  prepared 
for  business  block.     Cost,  $50,000. 

Wsterloo,  Iowa — Waterloo  Overland  Co., 
102  East  Fifth  Street,  considering  erect- 
ing 4-story  reinforced  concrete  automo- 
bile garage.    Probable  cost  $100,000. 

81,  Psul,  Minn. — Plans  being  prepared 
for  an  8-story  fireproof  store  building  for 
St.  Paul  House  Furnishing  Co.  (Joseph 
Levy.  Pres.)  to  be  erected  at  East  Eighth 
and  Cedar  Streets. 

Msndsn,  N.  D. — Elks  have  authorized 
plans  prepared  for  a  lodge  and  theater 
building  costing  $3S,000. 

Ansconds,  Mont.  —  Reported  Hanson 
MacPherson  Co.,  Anaconda,  contemplates 
erecting  8-story  apartment  house  at 
Washington  and  Park  Streets;  cost 
1200.000. 

Kansas  City,  Mo. — Pierre  S.  Brown,  2445 
I^ospect  Avenue,  will  erect  an  apartment 
building  at  Armour  Boulevard  and  the 
Paaeo.     Probable  cost,  $50,000. 

•t.  Louis,  Mo.— W.  K.  Blxby,  Century 
Building,  reported  Interested  In  corpora- 
tion which  intends  erecting  16-story  brick 
hotel  at  Twelfth  and  Locust  Streets. 

l-aredo,  Tex.^I>arcdo  Natl.  Bank  In- 
tends erecting  a  2-  or  3-story  brick  and 
terra  cotta  fireproof  bank  and  office 
building  on  Market  Plaza  costing  $38,000. 

Tscoms,  Wssh,  —  Reported  Luther 
Twitchell.  Savage  Scofield  Building,  has 
completed  plans  for  a  3-story  reinforced 
concrete,  brick  and  terra  cotta  addition  to 
Bankers  Trust  Building,  Pacific  Avenue: 
cost  $«5,000. 

Walla  Walls,  Wssh.— Commercial  Club 
<P.  H.  Weyrauch.  Pres.)  reported  to  have 
appointed  committee  to  devise  ways  and 
meana  to  obtain  from  $10,000  to  $15,000 
for  construction  of  a  100  x  200  ft.  concrete 
natatorlum  for  city.  Bond  Issue  may  be 
voted  upon. 

Portland,  Ore.  —  Plans  completed  by 
Whidden  A  Lewis,  Lewis  Building,  for  a 
residence  to  be  erected  by  T.  B.  Wilcox, 
about  three  miles  from  Portlsnd,  on  8hat- 
tuck  Road:  cost  $100,000. 

Reported  wool  warehouse  of  Theodore 
Bemnelm  A  O.,  Tweltfh  and  Kearney 
Htreeu,  destroyed  by  fire,  is  to  be  rebuilt. 

Plans  being  prepared  by  Camp  A  Du- 
Puy.  424  Bast  Alder  Street,  for  a  two- 
story  SO  X  lOO-ft.  combination  brick  and 
concrete  storage  plant  and  warehouse  to 
he  erected  at  East  Third  and  Alder 
Streets  for  W.  B.  <3afke  Produce  Co  • 
cost  $100,000. 


Pocatello,  Idaho. — The  building  occu- 
pied by  Bistline  Grocery  Co.  and  owned 
by  Pierce  &  Trapp,  recently  destroyed 
by  fire,  is  to  be  rebuilt. 


BIOS  DESIRED. 
Plalnfield,  Ind. — Reported  desired  until 
Aug.  31  by  E.  B.  Mills,  Secy.  F.  &  A.  M.. 
for  erecting  2-8tory  and  basement  lodge 
building,  132  x  35  x  54  x  55.  Layton 
Allen.  Archt.,  Lombard  Building,  India- 
napolis. 

PRICES     AND     LETTINGS. 
iflndicatea  award  of  contract. 

♦Syracuse,  N.  Y. — Contract  for  masonry 
and  carpentry  work  on  Masonic  Temple 
awarded  Frederick  A.  Caswell,  Water- 
town,  at  $97,000. 

♦  Ellzabethtown,  Pa. — Contract  awarded 
by  Philadolphi.i  County  Members  of  the 
Masonic  Fritternity  to  tlie  Pomeroy 
Constr.  Co..  1609  Ramstead  Street,  Phila- 
delphia, for  erecting  one  of  the  units  of 
the  hospital  at  the  Masonic  Village,  Eliza- 
bethtown.  3  stories,  36  x  60  ft. 

■A-Freeland,  Pa. — tlontract  awarded  An- 
drew Breslin,  Summit  Hill,  at  $45,000,  for 
erecting  St.  Joseph's  R.  C.  Church. 

♦Philadelphia,  Pa. — Contract  for  erect- 
ing a  bank  building  at  1416  Chestnut 
Street  and  a  15-.story  office  building  ad- 
joining on  Sansom  Street  awarded  Cramp 
&  Co.,  Denckler  Building.  Furness, 
Evans  &  Co.,  Philadelphia,  and  McKim, 
Mead  &  White,  N.  T.,  Assoc.  Archts. 
Cost  about  $600,000. 

♦Cleveland,  Ohio. — Contract  for  erect- 
ing St.  Catharine's  R.  C.  Church  reported 
awarded  Emiie  Converse  of  Massiilon; 
cost,  $40,000,  Rev.  .lames  J.  Quinn,  Pas- 
tor. 

♦Springfield,  Ohio.— Contract  for  erect- 
ing eight-story  hotel,  "The  Shawnee," 
reported  awarded  to  Caldwell  &  Drake  of 
Lafayette,  Ind.;  cost  $300,000. 

♦Toledo,  Ohio. — Contract  for  concrete 
pile  foundation  for  building  at  St.  Clair 
and  Adams  Streets  for  Castleton  Co. 
awarded  MacArthur  Concrete  Pile  & 
Foundation  Co.,  H  Pine  Street,  New 
York.  Mills,  Rhines,  Bellman  &  Nordoff. 
Archts.,  Ohio  Building. 

♦Champaign,  III. — Contract  for  erect- 
ing flve-story  store  and  office  building  for 
Jos.  &  Isaac  Kuhn  awarded  English  Bros, 
of  Champaign;  cost  about  $100,000. 

♦Fort  Dodge,  Iowa — Contract  for  erect- 
ing sections  of  ediflce  for  Sacred  Heart 
Roman  Catholic  Church  awarded  to  Jen- 
sen Constr.  Co..  Fort  Dodge,  at  $29,989. 
Next  three  lowest  bids:  H.  J.  Lltterell, 
Webster  City,  $30,500:  J.  B.  Evans  Constr. 
Co.,  Mexico,  Mo.,  $32,485;  Schmidt  Bros. 
Constr.  Co.,  Chicago,  111.,  $33,900.  Rev. 
Edmond  Heaton,  pastor. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK 

Bangor,  Me.— F.  H.  Drummond,  Ban- 
gor, reported  interested  in  the  building 
of  a  cold  storage  plant  In  this  city;  cost 
$100,000. 

Worcester,  Mass.- The  Graton  & 
Knight  Mfg.  Co.  intends  erecting  a  three- 
story  brick,  steel  and  concrete  addition 
to  cost  $50,000. 

Pawtucket,  R.  I.— Plans  being  prepared 
by  Jencks  &  Ballou,  Providence,  for  a  3- 
story  brick  mill  100x70  ft.  for  plant  of 
Philips  Insulated  Wire  Co. 

Putnam,  Conn. — Eclipse  Mfg.  Co  will 
erect  a  brick  factory  66  x  145  ft.  for  man- 
ufacture of  women's  garments. 

Buffalo,  N.  Y.— Kellogg  Structural  Steel 
Co  will  erect  at  N.  Y.  C.  &  H.  R.  R.  and 
Bailey  Avenue  fabrication  shop,  struc- 
tural steel,  56  X  185  ft.  Similar  building 
will  be  erected  later. 

Lehigh  Valley  R.  R.  (E.  B.  Ashby.  Ch. 
Engr..  143  Liberty  Street,  New  York)  re- 
ported considering  plans  for  constructing 
a  repair  shop  costing  $250,000. 

Dunkirk,  N.  Y.— Plans  completed  by 
Empire  Axle  Co.  for  additions  to  plant. 
.'i'.'lS' „!?;?''  ''®*"  increased  from  $20,000 
to  $100,000  for  purpose. 

Jamestown,  N.  Y.— Advertising  Mfg.  Co. 
(James  Thompson.  Pres.  and  Genl.  Mgr  ) 
will  erect  at  factory  of  Ideal  Furniture 
Co.,  East  Jamestown,  one-story  reinforced 
concrete  addition,  40  x  200  ft.,  equipping 
sarne  with  machinery  for  manufiicture  of 
matches. 

**!!*£■  S^\^*'  ^-  v.— Plans  being  pre 
P.?!^"  ^  WJi'»?<J  Ca"  &  Co..  17  slttiry 
(^■^•^'a iJfn"  ^"ri'  City,  for  a  factory  bulld- 
l?»^'i.*  »??£  "?;  "'Z"  "«  erected  by  Seneca 
Falls  Mfg.  Co.,  for  manufacture  of  ma- 
'•hlne  tools. 

i>i;?i!r'**"'.'^;>''-~P''^"''  being  prepared  by 
H^lnh^r'"D*  ^."^Z\  '2"  I  Arch  St,  Phila- 
delphia   Pa     for  brick  and  concrete  addl- 

J  r.*„*'=''  ^?",'  *.  .Phillips  Co.  will  erect  a 
3-story  brick  addition  to  plant,  including 
erection  of  a  larger  power  plant       """""^ 


Kulpmont,  Pa. — Plans  prepared  by  W. 
U.  Jury,  Archt..  Shamokin,  for  4-story,  60 
X  238  ft.  steel  frame  and  hollow  tile  fire- 
proof mill  to  be  erected  on  Chestnut  Street 
for  Shamokin  Silk  Mill  (James  C.  Brown, 
Genl.  Mgr.),  Shamokin. 

Philadelphia,  Pa. — Contract  soon  to  be 
let  for  four-story  reinforced  concrete  and 
brick  factory  75  x  165  ft.,  to  be  erected 
for  J.  D.  Lit  according  to  plans  by  Stearns 
&  Castor,  Stephen  Girard  Bldg. 

Roaring  Springs,  Pa. — D.  M.  Bare  Paper 
Co.,  Roaring  Sprmgs.  has  retained  Richard 
K.  Meade.  Chemical.  Mechanical  and  In- 
dustrial Engr.,  202  North  Calvert  Street, 
Baltimore,  Md.,  to  prepare  plans  and  to 
superintend  construction  of  a  Ume  recov- 
ery plant  for  converting  the  Ume  waste  or 
sludge,  now  discarded,  into  lime  of  the 
highest  quality.  All  buildings  are  to  be 
of  steel.  Kiln  will  be  revolving  cylinder, 
6  ft.  in  diam.  and  100  ft.  long,  and  the 
lime  as  it  falls  red  hot  from  this  kiln 
will  be  automatically  cooled  and  conveyed 
to  lime  house. 

Baltimore,  Md.— Bethlehem  Steel  Co.,  it 
is  reported,  Intends  improving  the  plant 
of  Detrick  &  Harvey  Machine  Co.  which 
they  recently  purchased. 

Granite  Falls,  N.  C— D.  W.  Warlick, 
Secy.  Dudley  Shoals  Cotton  Mill  Co..  re- 
ported planning  organizing  company  for 
purpose  of  constructing  cotton  mill  hav- 
ing 15,000  spindles  operated  by  electric 
power. 

New  Orleans,  La. — Ford,  Bacon  &  Davis, 
921  Canal  Street,  engineers  ot  the  Dock 
Bd.,  reported  preparing  plans  for  grain 
elevator  to  be  erected  on  the  river  front. 

Wheeling,  W.  Va.— Reported  National 
Tube  Co.,  Wheeling,  intends  erecting  mill 
adjoining  present  plant  near  Benwood 
line. 

Evansvllle,  Ind. — Reported  the  Evans- 
vllle Packing  Co.  will  erect  packing  plant 
here  costing  $150,000. 

Fort  Wayne,  Ind. — Frysinger  Bros,  of 
the  Wayne  Overall  Co.  will  erect  this  fall 
or  early  next  spring  a  3-story  and  base- 
ment brick,  144  x  75  ft.,  factory  on  East 
Wallace  Street.  Approximate  cost,  $40,000. 

Grand  Rapids,  Mich. — Grand  Rapids 
Paper  Box  (Jo.  has  had  plans  prepared 
by  Robinson  &  Campau,  Houseman  Bldg., 
for  a  4-story  brick  and  mill  constructed 
factory  to  be  erected  on  Bond  Avenue, 
N.  E.,  and  Fairbanks  Street. 

Logan,  Mont. — Reported  plant  of  Mon- 
tana Concrete  Co.,  at  Moncrete,  2  miles 
west  of  this  city,  recently  destroyed  by 
flre,  Is  to  be  rebuilt.  Daniel  Morrison. 
Whitehall,  Mont.,  Interested. 

North  Yakima,  Wash. — The  abattoir  and 
packing  plant  of  the  Independent  Meat 
Packing  Co.,  recently  destroyed  by  flre,  Is 
to  be  rebuilt. 

Albany,  Ore. — Reported  R.  Thomas  of 
Albany  Is  interested  In  project  to  erect  a 
paper  manufacturing  plant  In  this  city; 
cost  estimated  at  $1,000,000. 

Welland,  Ont. — Canadian  Zinc  Co.  has 
leased  plant  of  the  Quality  Bed  Co.  and 
will  equip  same  for  smelting  of  zinc  ores. 

Esqulmalt.  B.  C. — Reported  Imperial 
eight  storage  tanks,  a  2-story  concrete 
and  structural  steel  warehouse,  boiler 
house,  brick  and  steel  oflUce  building,  brick 
stables,  freight  elevator,  etc. 


PRICES     AND      LETTINGS. 
♦/nrficafes  award  of  contract. 

♦  East  Springfield,  Mass. — Contract 
awarded  Fred.  T.  Ley.  Inc.,  .Springfield, 
for  erecting  two  buildings  for  New  Eng- 
land Westlnghouse  Co.  One  building  to 
be  one-story,  45  x  279  ft.,  brick  and  wood, 
the  other  150  x  350  ft.,  one-story  saw- 
tooth roof,   brick  and  steel.     Cost  $75,000. 

♦  Bridgeport,  Conn. — Contract  awarded 
T.  J.  Pardy  Constr.  Co.,  15  Fairfield  Ave- 
nue, for  erecting  three  factory  buildings 
for  Remington  Arms  Union  Metallic  Car- 
tridge Co.,  on  Harnum  Avenue.  Cost 
$600,000.  Two  of  the  buildings  will  be 
four-story,  60  x  240  ft.,  and  have  ells  48  x 
64  ft.;  the  other  will  be  two-story,  60  x 
240  ft. 

♦Camden,  N.  J. — Contract  reported  to 
Turner  Concrete  Steel  Co.,  Philadelphia, 
Pa.,  for  erecting  3-story  brick  and  rein- 
forced concrete  100  x  100  ft.  factory  for 
E.  &  R.   Preisendanz. 

♦  Harrison,  N.  J. — Contract  for  erecting 
six-story  90  x  110  ft.  concrete  and  brick 
addition  to  plant  of  Hyatt  Roller  Bear- 
ing Co.  on  Middlesex  Street,  awarded 
American    Concrete    Steel    Co.,    Newark. 

♦  Baltimore.  Md. — Pittsburgh  Bridge  & 
Iron  Wks.,  Rochester.  Pa.,  and  Sandford 
&  Brooks  Co.,  24  Commerce  Street,  se- 
cured contract  from  G.  Ober  &  Sons  Co. 
for  erecting  fertilizer  plant  at  foot  of  Hull 
Street.  2234  x  176  ft.,  .50  ft.  high.  Prob- 
able cost.   $55,000. 

♦Contract  for  erecting  iron  workers' 
shop  at  plant  of  Baltimore  Drydocks  & 
Shlpl)ulldlng  Co.  at  Locust  Point  award- 
ed Chesapealte  Iron  Wks.,  Baltimore,  and 
contract  for  crane  in  said  building  to 
RIchd.  Morton,  Equitable  Building:  cost 
$100,000. 

♦I'ermit  Issued  to  G.  Ober  &  Son  Co. 
for    erecting    one-story    steel    building   at 
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foot  of  Hull  Street.  Sanford  &  Brooks, 
Baltimore;  Pittsburgh  Bridge  &  Iron 
Wks.,  and  Asbestos  Protective  Metal  Co., 
Equitable  Building,  builders.    Cost  ?55,000. 

-i^Steubenvllle,  Ohio. — Contract  reported 
awarded  to  Koppers  Co.,  Pittsburgh,  Pa., 
for  erecting  a  by-product  coking  plant 
on  West  Virginia  side  of  Ohio  River,  tor 
La  Belle  Iron  Co.,  Steubenvilie.  Cost  re- 
ported at  $2,000,000.  It  is  stated  that  a 
bridge  costing  $500,000  is  to  be  erected  to 
connect  the  plants  across  the  river. 

^Kalamazoo,  Mich. — Contract  for  erect- 
ing four  bui:ding.s  for  Rex  Paper  Mills  Co. 
awarded  llauser-Owen-.\mes  Co.,  Grand 
Rapids;  cost  about  $65,000. 


MISCELLANEOUS 


PROPOSED     WORK 

Trap  Rock  Quarry — Amherst,  Mass. — 
Edward  Balf  Sales  Co.,  Hartford,  Conn., 
has  purchased  Bare  Mountain,  in  the 
southern  part  of  Amherst,  for  purpose  of 
quarrying  trap  rock,  to  be  crushed  and 
used  principally  in  building  macadam 
road  through  western  part  of  Massachu- 
setts. 

Park  Bonds — Lincoln,  Neb. — Bonds  for 
^0,000  for  park  improvements  will  be  sold 
Sept.   10  by  Theodore  H.   Berg,   City  Clk. 

BIDS     DESIRED. 

Power  Plants,  Etc. — Washington,  D.  C. 
— Until  Nov.  17  by  James  A.  Wetmore, 
Acting  Superv.  Archt.,  Washington,  D. 
C,  for  constructing  a  central  heating, 
lighting   and    power   plant. 

Pumps,  Etc.  for  Oil  Plants — Washing- 
ton,   D.   C. — See    "Public   Buildings.' 

Tunnel — Dunning,  111. — Until  Aug.  30  by 
State  Bd.  Administration,  Springfield 
(Frank  D.  Whlpp.  Fiscal  Supervisor),  for 
constructing  tunnel  and  pipe  work  at  Chi- 
cago State  Hospital,  Dunning.  Martin  C. 
Schwab,  Consult.  Engr.,  Mailers  Building, 
Chicago. 

Fire  Protection  System — Seattle,  Wash. 
— See  "Public  Buildings." 

Crane,  Hoist,  Etc. — Toronto,  Ont. — Until 
Aug.  31  by  T.  L.  Church,  Mayor,  Chran. 
Bd.  Control,  for  furnishing  and  erecting  an 
electric  crane,  hoist  and  single  line  clam 
shell  bucket  at  main  sewage  disposal 
works. 

Steel  Reinforcing  Bars,  Etc. — Panama. 
—Until  Sept.  10  by  Mai.  F.  C.  Boggs, 
Corps  Engrs.,  U.  S.  A.,  General  Purchas- 
ing Officer,  Panama  Canal,  Washington, 
D.  C,  for  Cir.  963 — Steel  Reinforcing 
bars,  sheet  brass,  bronze  bars,  yellow 
metal,    babbitt    metal,    etc. 


PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

^Boiler  Plant — Indian  Head,  Md. — Con- 
tract for  extension  and  new  equipment 
for  Indian  Head  boiler  plant  reported 
awarded  to  John  Danforth  of  72  Ellicott 
Street,  Buffalo,  N.  Y.,  at  $153,931. 


Proposals 

For    Proposals    Advertised,    see    Pages 
47,  48  and  49. 


Bids 
Close. 

Aug.  30. 


Aug.  31. 


Aug.  31. 

Sep. 

1. 

Sep. 
Sep. 

1. 

1. 

Sep. 
Sep. 
Sep. 

2. 
2. 
3. 

Sep. 

6. 

Sep. 
Sep. 

6. 
6. 

Sep. 

7. 

Sep. 
Sep. 

7. 

7. 

Sep. 
Sep. 
Sep. 
Sep. 

7. 

8. 
10. 
13. 

Sep. 
Sep. 

14. 

14. 

WATERWORKS. 

See  Eng. 
Record. 

Gates,   Hoists,   Etc.,   Jef- 
ferson,   Wis Aug.  21 

Adv.  Aug.   21,   28. 
Contract   154,    New  York, 

N.    Y Aug.  14 

Adv.   Auc.    14. 
Pumps,    Etc.,    Woodbury, 

N.    J Aug.  28 

Water    Works,    Farmers- 

vllle,   Ohio    Aug.  21 

Adv.  Aug.  21. 

System,   Craig,   Col Aug.  28 

Steel      Tower,      Battle 

Creek,   Iowa    Aug.  28 

System.  Arcadia.  Cal. . . .  Aug.  21 
Tank,  Shenandoah,  Iowa.  Aug.  28 
System      at      Almshouse, 

Newark,   N.   J Aug.  28 

Pump.       Unit,        Regina, 

Sask Aug.    7 

Improv.,  Virginia,  Minn..  Aug.  21 
Water     Works     Improv., 

Humboldt,  Iowa   Aug.  21 

Mains,  Cleveland  Heights, 

Ohio    Aug.  14 

C.-I.  Pipe,  Vallejo,  Cal...  Aug.  14 
Well     pump    and     service 

pumps.  Monficello.  III. ..  Aug.  14 
Pipe,  Washington,  D.  C. .  Aug.  21 
Pump.  Humboldt,  Iowa..  Aug.  21 
Reservoir,  Oberlin,  Ohio..  Aug.  28 
Well,    HsistlnifS,    Neb Aug.  28 

Adv.  Aug.  28. 
Pipe,   Washington,   D.   C. .  Aug.  21 
Water   Works,    Belleville, 

Ohio Aug.  28 


Bids.  See  Eng. 

Close.  Record. 

Sep.  14.  Gate     Valves,     Brooklyn, 

N.    Y Aug.  28 

Sep.  15.  Pipes,    Valves,    Etc..   Me- 
dina,   Ohio    Aug.  28 

Adv.  Aug.  28. 
Sep.  15.  Water    Works,    Manches-  - 

ter,   N.  Y Aug.  28 

Adv.  Aug.  28. 
Sep.  20.  Water      Works.       Myton, 

ITtah Aug.  28 

Adv.  Aug.  28. 
Sep.  23.  Water  Works,  Whitehall, 

Mont Aug.  28 

Adv.    Aug.    28. 

Well,   Thomasville,  Ala..  Aug.  28 

Adv.  Aug.  28. 

SEWERAGE      AND      SEWAGE 
DISPOSAL. 

Aug.  30.  Sellersvllle,   Pa Aug.  14 

Adv.  Aug.  14  to  28. 

Aug.  30.  Washington,  D.  C Aug.  28 

Aug.  31.  Newark,    N.    J July  lu 

Adv.  July  17  to  Auir.  7. 
Aug.  31.  Yorktown  Heights,  N.  Y.  Aug.  14 

Adv.  Aug.  14,  21. 
Aug.  31.  Rochester,    N.    H Aug.  14 

Adv.  Aug.  14,  21. 

Aug.  31.  New  York,  N.  Y Aug.  28 

Aug.  31.  Dormont,  Pa Aug.  28 

Sell.     1.  Sand    Springs,    Okla July  SI 

Sep.     1.  Maquoketk,  Iowa   Aug.  21 

Adv.  Aug.  21. 

Sep.     3.  Soringfleld.    Ohio Aug.  28 

Sep.     3.  Crofton,    Neb Aug.  28 

Sep.     7.  Albany,    N.    Y Aug.    7 

Adv.  Aug.  7  to  21. 
Sep.     7.  Cleveland    Heights.    Ohio.  Aug.  14 

Sep.     7.  Pullman,  Wash Aug.  21 

Sep.     7.  South   Orange,   N.   J Aug.  21 

Sep.     7.  Huntington    Beach.    Cal..  Aug.  28 

Sep.  13.  Roslyn,    Wash -Aug.  28 

Sep.  14.  Ocala.   Fla Aug.  14 

Sep.  14.  Clinton,    Iowa    Aug.  21 

Sep.  20.  Bralnerd,  Minn Aug.  28 

Sep.  20.  Port   Clinton,    Ohio Aug.  28 

Sep.  23.  Whitehall,   Mont Aug.  28 

Adv.  Aug.  28. 

Aug.  31.  Chanute,   Kan Aug.  28 

Oct.  14.  Mansfield,  Ohio  Aug.  28 

BRIDGES. 

Aug.  31.  Hartford,   Conn Aug.  21 

Adv.  Aug.  21. 

Aug.  31.  Doylestown,  Pa Aug.  28 

Sep.     I.Detroit,  Mich Aug.  14 

Sep.     1.  Plans,  Woonsocket,   R.   I.  Aug.  21 

Adv.  Aug.  21. 
Sep.     1.  New  Philadelphia.   Ohio..  Aug.  28 

Sep.     1.  Delanco,    N.    J Aug.  28 

Sep.     1.  Halifax,  N.  S Aug.  28 

Sep.     3.  St.   Paul.   Neb Aug.  14 

Sep.     3.  Cincinnati,    Ohio    Aug.  21 

Sep.     3.  Grand  Rapids,  Ohio Aug.  28 

Sep.     3.  Easton,  Pa Aug.  28 

Sep.     3.  Buffalo.    N.    Y Aug.  28 

Sen.     3.  Assiniboia,  Man Ave.  28 

Sep.     4.  Bridgeport,   Conn Aug.  21 

Adv.  Aug.  14,  28. 

Sep.     6.  Columbus,  Miss Aug.  14 

Sep.     6.  Worland,    Wyo Aug.  28 

Sep.     7.  Hudson,    S.   D Aug.  14 

Sep.     7.  Elllnwood.   Kan Aug.  21 

Sep.     7.  Zanesville.   Ohio    Aug.  28 

Sep.     7.  Indiana    Aug.  28 

Sep.     7.  Zanesville,  Ohio   Aug.  28 

Sep.     7.  Canton,   S.   D Aug.  28 

Sep.     7.  Olean,    N.    Y Aug.  28 

Adv.  Aug.  28. 

Sep.     7.  Nicholasville,    Ky Aug.  28 

Sep.     7.  Harrison,    Neb Aug.  28 

Sep.     8.  South  Amhoy,  N.  J Aug.    7 

Sep.     S.St.    Paul,    Neb Aug.  28 

Sep.     8.  Indiana   Aug.  28 

.Sep.     8.  Aberdeen.  Wash Aug.  28 

Sep.     9.  Indiana    Aug.  28 

Sep.     9.  Glenolden,  Pa Aug.  28 

Sep.  10.  nillion.    Mont Aug.  21 

Sep.  10.  Walla  Walla,   Wash Aug.  28 

Sep.  10.  Austin.   Minn Aug.  28 

Sep.  11.  Hamilton,  Ohio  Aug.  28 

Sep.  13.   Hamilton.  Ohio   Aug.  2S 

Sep.  17.  Steubenvilie.   Ohio   Au^.  28 

Sep.  17.  Cincinnati,    Ohio    Aug.  28 

Sep.  18.  Ellsworth,    Kan Aug.  28 

Sep.  22.  Weatport.  Cnnn Aug.  28 

Adv.  Aug.  28. 
Sep.  25.  Hankow.   China Aug.  14 

Adv.  Aug.  14. 
Oct.     6.  Lawrence,    Kan Aug.  14 

Adv.  Aug  14  to  28. 

PAVING      AND      ROADS. 

Aug.  31.  Xenia.   Ohio   Aug.  21 

Aug.  31.  Bloomsburg,    Pa Aug.  21 

Adv.  Aug.   21. 

Aug.  31.  Toledo,    Ohio    Aug.  28 

Aug.  31.  Bloomington.   Ill Aug.  21 

Adv.   Aug.   21,   28. 

Aug.  31.  New  York,   N.   Y Aug.  28 

Aug.  31.  Massachusetts     Aug.  28 

Aug.  31.  Green  Bay.  Wis Aug.  28 

Aug.  31.  Belleville.  N.  J Aug.  28 

Aug.  31.  Philadelphia,    Pa Aug.  2S 

.Aug.  31.  Columbus.   Ohio    Aug.  28 

Aug.  31.  Pittsburgh,    Pa Aug.  28 

Aug.  31.  Memphis.  Tenn Aug.  28 

Aug.  31.  Kansas  City.   Mo Aug.  2S 

Sep.     1.  Illinois     Aug.  28 

Sep.     1.  Long  Island  City.   N.  Y. .  Aug.  28 
Sep.     1.  Bonds,  Greenwood,  S.  C. .  Aug.  28 

Adv.  Aug.  28. 

Sep.     1.  Portsmouth,   Ohio   Aug.  28 

Spp.     1.  Great    Bend,    Kan Aug.  28 

Sep.     1.  Catskill.    N.   Y Aug.  28 

Sep.     2.  Salem.   Ohio Aug.  21 

Sep.     2.  Jackson    City.    Mich Aug.  21 

Sen.     2.  Tazewell,   Tenn Aug.  21 

Sep.     2.   Boscobel,    Wis Aug.  21 

Sep.     2.  Newark.   N.   J Aug.  28 

Sep.     2.  Jersey   City.    N.   J Aug.  28 

Sep.     2.  Stevenson,    Wash Aug.  28 


Bids. 

Close. 

Sep. 

3. 

Sep. 

3. 

Sep. 

6. 

Sep. 

6. 

Sep. 

6. 

Sep. 

7. 

Sop. 

V. 

Sep. 

7. 

Sep. 

V. 

Sep. 

V. 

Sep. 

7. 

Sep. 

V. 

Sep. 

V. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

V. 

Sep. 

V. 

Sep. 

8. 

Sep. 

8. 

Sep. 

8. 

Sep. 

8. 

Sep. 

8. 

Sep. 

8. 

Sep. 

8. 

Sep. 

9. 

Sep. 

9. 

Sep. 

10. 

Sep. 

10. 

Sep. 

11. 

Sep. 

13. 

Sep. 

13. 

Sep. 

IS. 

Sep. 

20. 

Sep. 

2L 

See  Eng. 
Record. 

Toledo,    Ohio    Aug.  14 

Saint  Maries,  Idaho Aug.  28 

Junction   City,   Kan Aug.  28 

Marcus  Hook,   Pa Aug.  2S 

Adv.  Aug.  28. 

Spokane,   Wash Aug.  28 

Princess  Anne,  Md Aug,  14 

Cleveland   Heights,   Ohio.  Aug.  14 

WInamac,   Ind Aug.  14 

Louisiana    Aug.  21 

Hackensack,  N.  J Aug.  21 

Indiana     Aug.  21 

Mount  Vernon,  Ind Aug.  28 

Oakland.  Cal Aug.  28 

Shaker  Heights.   Ohio Aug.  28 

Lake  Charles,   La Aug.  28 

Newark,   N.   J Aug.  28 

Nicholasville,    Ky Aug.  28 

Los  Angeles,   Cal Aug.  28 

Santa  Barbara,  Cal Aug.  28 

Louisiana   .' Aug.  21 

Washington Aug.  21 

Newark,   Ohio    Aug.  21 

Indiana     Aug.  21 

Lorain,   Ohio    Aug.  28 

Farmingdale,  L.  I.,   N.  Y.  Aug.  28 

Adv.  Aug.  28. 

Riverside.  Cal Aug.  28 

Tallahassee,   Fla Aug.  14 

Pittsburgh,    Pa Aug.  28 

Worcester.  Ohio   Aug.  21 

Tacoma,   Wash Aug.  28 

Road    Roller.    Indiana Aug.  21 

Montclair,    N.    J Aug.  28 

Adv.  Aug.  28 

Los  Angeles,  Cal Aug.  28 

Ellsworth,    Kan Aug.  28 

Newark,  N.   J Aug.  28 

Baltimore,  Md Aug.  28 


HYDRAULIC     CONSTRUCTION 
AND   RIVER   IMPROVEMENTS. 

Aug.  31.  Dredging,   San  Francisco, 

Cal Aug.  14 

Aug.  31.  Dredging,    Fort    William, 

Ont Aug.  28 

Aug.  31.  Ditch,  Moorehead.  Minn.  Aug.  28 
Aug.  31.  Shore  Protection,  Boston, 

Mass Aug.  28 

Sep.     1.  Ditch,   New   Philadelphia, 

Ohio  Aug.  14 

Sep.     1.  Canal     Work,     Peterbor- 
ough,  Ont Aug.  21 

Sep.     1.  Levee  Work,  Mound  City, 

111 Aug.  21 

Adv.  Aug.  21.   28. 
Sep.     1.  Drainage       Work.       New 

Philadelphia.  Ohio Aug.  21 

Sep.  1.  Seawall,  Waveland.  Miss.  Aug.  28 
Sep.     1.  Breakwater,  Buffalo, 

N.    Y Aug.  28 

Sep.  1.  Drainage,  Goldsboro,  N.  C.  Aug  28 
Sep.  1.  Ditch,  Des  Moines,  Iowa.  Aug.  28 
Sep.     1.  Dredging.  Taunton.  Mass.  Aug   28 

Sep.     2.  Ditch,   Morris,    Minn Aug.  21 

Sep.     2.  Reclamation    Work.    Ele- 
phant Butte.  N.  M Aug.  21 

Sep.     3.  Concrete     Wall,     Kansas 

City,  Kan Aug.  28 

Sep.     3.  Ditch       Work,       Roseau. 

Minn Aug.  28 

Sep.     7.  D  r  e  d  g  ing,  Wilmington, 

Del.     Aug.  21 

Adv.   Aug    21.   28. 
Sep.     7.  Cleaning    Channel,    Glen- 
wood,   Iowa .Aug.  21 

Sep.     7.  Ditch,  Morris,  Minn Aug.  28 

Sep.    8.  Irrigation.  Malta,  Mont...  July  31 

Adv.  July  31. 
Sep.     8.  Irrigation,   Fort   Laramie, 

Wyo Aug.  1 4 

Sep.  10.  Levee,  Alexandria.  La..  Aug.  28 
Sep.    14.  State  Canal  Wk.,  Albany, 

N.    Y Aug.  14 

Adv.  Aug.    14  to  28. 
Sep.  14.  Ditch,        Breckenridge, 

Minn Aug.  28 

Sep.  15.  Dredging,   Baltimore.   Md.  Aug.  H 

Adv.  Aug.  14.  21. 
Sep.  15.  Irrigation    Work.     Malta, 

Mont Aug.  ZS 

Sep.  16.  Steel     Piling     for     Dam, 

Louisville.   Ky Aug.  21 

Adv.   A>ig.   21,   28. 
Sep.   16.  Irrigation    Work.    Newell, 

S.   D Aug.  28 

Adv.  Aug.  28. 
Sep.  17.  Drainage,    Palmetto,    Fla.  July  24 
«!ep.    18.    Pier.   Pearl  City.   T.   H.  July  10 

Sep.  20.  Lock      Gates,      Montgom- 

erv.    Ala Aug.  21 

Adv.   Aug.   '1.   !'8. 
Sep.  20.  Revetment  Work,  Harts- 
burg,    Mo Aug.  2S 

Adv.  Aug.  28. 
Sep.  20,  Retaining  Wall,  Washing- 
ton. D.  C Aug.  28 

Adv.  Aug.  28. 
Sep.  20.  Irrigation     Work.     Malta, 

Mont Aug.  28 

Adv.  Aug.  28. 
Sep.  22.  Piers.  Honolulu.  Hawaii..  Aug.    7 

Adv.  Aue.   7  to  28. 
Sep.  23.  Dredging.    Norfolk.    Va...Aug.  28 

Adv.  Aug.  28. 
Sep.  24.  Operating    Machinery    at 

Dam,   Cincinnati,   Ohio. .  Aug.  28 

.Adv.  Aug.  28. 
Oct.     1.  Dikes.     Etc..     Cathlamet. 

Wash Aug.  28 


PUBLIC    BUILDINGS    AND 
SCHOOLS. 

Aug.  31.  Little  Falls.   N.   Y Aug.    7 

Adv.  Aug.  7. 
Aug.  31.  Baltimore.   Md Aug.    7 

Adv.  Aug.  7,  14. 

Aug.  31.  ^Vhite  Plains.   N.   Y Aug.  21 

Aug.  31.  Grand   Mound,  Wash Aug.  21 

Aug.  31.  Siaspton.   S.  D Aug.  21 

Aug.  31.  St.   Croix   Falls,   Minn Aug.  21 

Aug.  31.  St.   Paul,   Minn Aug.  21 

Aug.  31.  Buffalo,    N.    Y Aug.  28 

Aug.  31.  Pittsburgh,    Pa Aug.  28 


Bids.  See  Ens. 

Close.  Record. 

Aug.  31.  Flagstaff,    Ariz Aug.  28 

Sep.     1.  Hartford   City.   Ind July  31 

6ef>.     1.  WIsner,  Neb July  10 

Sep.     1.  Bonds,       Lake       Linden, 

Mich Aug.    7 

Adv.  Aug.  7,  14. 
Sep.     1.  Hammunu.    Ind Aug.  14 

Adv.  Aug.  14  to  28. 

Sep.     I.Minneapolis,   Minn Aug.  21 

Sep.     1.  Eau  Claire,  Wis Aug.  21 

Sep.     1.  St.   Louis.   Mo Aug.  21 

Sep.     I.Austin,   Minn Aug.  21 

Sep.     1.  School  Bonds,  Greenwood, 

S.   C Aug.  28 

Adv.  Aug.  28. 

Sep.     I.Syracuse,    N.    Y Aug.  28 

Sep.     I.Seattle,    Wash Aug.  28 

Sep.     I.Providence,   R.   I Aug.  28 

Sep.     1.  Vancouver,  Wash Aug.  21 

Sep.     1.  Hayden.   Ariz Aug.  28 

Sep.     2.  Portland,  Ore ; Aug.  14 

Sep.     2.  Tipton,   Iowa   Aug.  21 

Sep.     2.  Buffalo,    Minn Aug.  21 

Sep.     2.  Maynard,  Minn Aug.  28 

Sep.     2.  East   Pittsburgh,   Pa Aug.  28 

Sep.     2.  Los  Angeles,  Cal Aug.  28 

Sep.     3.  Tippecanoe   City,   Ohio.. .  Aug.  14 

Sep.     3.  Douglas.   Ariz Aug.  28 

Sep.     6.  Cheyenne,  Wyo Aug.  21 

Sep.     6.  Waterloo,  Iowa  Aug.  21 

Sep.     6.  Washington,   Pa Aug.  21 

Sep.     6.  Philadelphia,  Pa Aug.  28 

Sep.     6.  Sheboygan,   Wis Aug.  28 

Sep.     7.  Charter  Oak.   Iowa Aug.  14 

Sep.     7.  Charlotte,    N.    C Aug.    7 

Sep.     7.  Fulton.    Mo Aug.    7 

Sep.     7.  Columbus,   Ohio   Aug.  21 

Sep.     7.  Thiells,  N.  Y Aug.  21 

Adv.  Aug.  21,  28. 

Sep.     7.  Columbus,    Ohio    Aug.  28 

Sep.     8.  Englewood,   N.   J Aug.  21 

Sep.     8.  Albany.  N.  T Aug.  21 

(2  props.)   .A.dv.  Aug.  21,  28. 

Sep.     8.  Caldwell,    N.   J Aug.  28 

Sep.     8.  Carleton  Point.  P.  E.  I...  Aug.  28 

Sep.     9.  Woodsfield,   Ohio   Aug.  21 

Sep.  10.  Gouverneur,   N.   Y Aug.    7 

Sep.  10.  Lebanon,   Ind Aug.  14 

Sep.  10.  Lebanon,   Ind Aug.  21 

Sep.  10.  Perry,  Okla Aug.  21 

Sep.  10.  Leavenworth,  Kan Aug.  28 

Sep.  10.  Belvidere,    111 Aug.  28 

Sep.  11.  Bremerton,    Wash Aug.  14 

Sep.  11.  Cincinnati,  Ohio    Aug.  21 

Sep.  11.  Grundy   Center,   Iowa Aug.  28 

Sep.  13.  Cincinnati,    Ohio    Aug.  28 

Sep.  14.  Boston,   Mass Aug.  28 

Adv.  Aug.  28. 

Sep.  14.  Mllledgevllle,   Ohio    Aug.  28 

Sep.  14.  Dayton,    Ohio    Aug.  28 

Sep.  14.  Batavia,    N.    Y Aug.  28 

Sep.  14.  Patton.   Cal Aug.  28 

Sep.  15.  Hyde  Park,   Ohio Aug.  21 

Sep.  15.  Arverne,    N.    Y Aug.  21 

Adv.  Aug.  21,  28. 

Sep.  15.  Boston,  Mass Aug.  28 

Sep.  17.  Ogden,  Iowa Aug.  28 

Sep.  20.  Cincinnati,    Ohio    Aug.  28 

Adv.  Aug.  28. 

Sep.  20.  Steubenvilie,    Ohio    Aug.  28 

Sep.  25.  Vallejo,    Cal Aug.  28 

Sep.  25.  Norfolk,  Va Aug.  28 

Sep.  25.  Bremerton,  Wash Aug.  28 

Sep.  27.  Tulsa,  Okla Aug.  14 

Sep.  28.  Harrlsburg,   Pa Aug.  21 

Adv.   Aug.  21,  28. 

Sep.  29.  Smyrna,    Del Aug.  28 

Sep.  30.  Washington,  D.  C July  24 

Adv.  July  24,  31. 

Sep.  30.  Tulsa.  Okla Aug.  28 

Oct.     1.  Kalamazoo,  Mich Aug.  28 

Oct.  16.  Washington,   D.    C Aug.  28 

PRIVATE     BUILDINGS. 

Aug.  31.  Plalnfleld,   Ind Aug.  23 

Sep.     1.  New  Haven,  Conn Aug.  II 

Sep.  15.  Seattle,  Wash Aug.  14 

MISCELLANEOUS. 

Aug.  31.  Elevators,  Amarlllo,  Tex.  Aug.    7 

Aug.  31.  Steel  Barges.  Etc.,  Cin- 
cinnati, Ohio   Aug.    7 

Adv.  Aug.  7  to  28. 

Aug.  31.  Elevator,    Medford,    Ore..  Aug.  14 

Aug.  31.  Elevators,  Baltimore,  Md.  Aug.    7 

Aug.  31.  Painting    Dams,    Albany, 

N.  Y Aug.  21 

Aug.  31.  Crane,  Hoist,  Etc.,  To- 
ronto,   Ont Aug.  28 

Sep.  1.  Grading  School  Site,  Cin- 
cinnati, Ohio   Aug.    7 

Adv.  Aug.  7,  21. 
Incinerator,    Rock   Island, 

111 Aug.  21 

Steel  Transverse  Anchors, 

Panama    Aug.  21 

Fire    Protection    System, 

Seattle,    Wash Aug.  28 

Weather     Stripping     and 
Screens,  Fort  Bliss,  Tex.  Aug.  14 
-Adv.  Aug.  14  to  28. 
EI.    Ry.,   Columbus,   Ohio.  Aug.  28 
R.    R.    Work,    Greenville. 
S.  C Aug.  28 

Sep.  8.  Incandescent  'Lamps,  Al- 
bany, N.  Y Aug.  28 

Adv.  Aug.   28. 

Sep.  10.  Light  Station.  New  Or- 
leans.  La Aug.  14 

Sep.  10.  Cell  Fronts.   Atlanta.   Ga.  Aug.  21 

Sep.  10.  Steel     Reinforcing     Bars, 

Etc.,    Panama    Aug.  28 

Sep.  10.  Ballast  for  El.   Rys..  New 

York.  N.  Y Aug.  28 

Sep.  13.  Equipment,   for    Drydock. 

Panama    Aug.  21 

Pep.  14.  Elevator,  Camden,  N.  J..  Aug.  81 

Sep.  18.  Ry.     at     Naval     Station, 

Pearl  Harbor,  Hawaii...  Julv  10 

Oct.  16.  Pumps.  Etc.,  for  Oil 
Plants,  Washington, 
D.    C Aug.  28 

Nov.  17.  Power     Plants,      Etc.. 

Washington,  D.  C Aug.  28 


Sep. 

1 

Sep. 

1. 

Sep. 

1 

Sep. 

2 

Sep. 
Sep. 

4 

6 
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CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


I 


REPORTS  gathered  by  the  New  York  Sun 
from  officers  and  directors  of  the  United 
States  Chamber  of  Commerce,  who  live  all 
over  the  country,  indicate  that  the  strong  upward 
trend  is  proving  to  be  general  throughout  our 
entire  business  structure.  With  the  exception  of 
the  railroads,  whose  gross  earnings  are  just  be- 
ginning to  show  substantial  increases,  and  the 
cloth-manufacturing  industries,  where  a  shortage 
of  dyes  is  severely  felt,  everything  is  improving. 
Domestic  buying  is  expected  to  begin,  which  will 
put  manufacturers  back  on  a  firm  basis. 

The  June  summary  of  our  foreign  commerce, 
recently  issued,  which  gives  the  figures  for  the 
past  fiscal  year,  instead  of  indicating  that  ma- 
terials for  making  war  form  the  basis  of  our 
foreign  trade  expansion,  shows  that  the  money  is 
going  to  the  farmer  and  the  manufacturer  of 
peaceful  products.  These  groups  are  being  put 
in  the  strong  financial  position  necessary  before 
construction  improvements,  whether  financed  by 
taxation  or  privately,  can  go  forward.  The 
largest  group  of  exports,  breadstuffs,  increased 
150  per  cent  to  $537,000,000,  while  the  next  group, 
cotton,  fell  only  40  per  cent,  to  $376,000,000. 
Exports  of  meat  and  dairy  products  increased  50 
per  cent,  to  $220,000,000,  and  exports  of  hides 
and  manufactured  leather  nearly  doubled,  amount- 
ing to  $186,000,000.  Exports  of  manufactured 
iron  and  steel,  one  of  the  large  groups,  fell  off 
slightly,  as  heavy  deliveries  did  not  begin  until 
last  spring.  The  value  of  domestic  animals  ex- 
ported increased  seventeen  times,  making  this 
one  of  the  large  export  items  for  the  first  time. 
Manufactured  products  show  good  gains,  but 
aside  from  leather  and  steel  products,  the  totals 
are  still  small  compared  with  the  farm  products, 
metals  and  oils.  The  strength  of  our  position  and 
the  ability  of  Europe,  which  took  more  than  80 
per  cent  of  these  exports,  to  pay  are  unquestioned. 
Uneasiness  has  been  expressed,  however,  over  the 
long  delay  in  taking  permanent  steps  to  correct 
the  British  exchange  market,  which  continues  to 
fall  to  new  low  levels,  and  the  effect  this  delay 
may  have  on  pending  export  orders.  Our  ex- 
ports for  last  week  reached  a  high  mark  of 
$60,000,000,  with  a  large  balance  of  $33,000,000 
to  our  credit  on  the  week's  trade. 

Buildings 

A  club  house  to  cost  $150,000  has  been  con- 
tracted for  in  New  York  City.  Several  contracts 
have  been  awarded  at  Baltimore  on  a  plant  which 


is  to  cost  $1,000,000.  A  hotel  annex  to  contain 
a  theater  and  cost  $600,000  has  been  contracted 
for  at  Cleveland.  Toledo,  Ohio,  has  contracted 
for  a  $125,000  school  building.  The  contract  for 
a  $200,000  hotel  has  been  awarded  at  Aurora, 
111.  Two  building  contracts  totaling  $550,000 
have  been  awarded  at  Detroit.  A  $2,000,000  hotel 
has  been  contracted  for  at  St.  Paul.  Bids  are 
desired  for  a  $150,000  school  building  at  Atlantic 
City,  N.  J. 

It  is  reported  from  Providence,  R.  I.,  that  the 
State  Board  of  Control  will  make  improvements 
to  State  institutions  to  cost  $458,000.  In  New 
York  City,  plans  have  been  completed  for  a 
$500,000  apartment  house,  and  plans  have  been 
filed  for  two  more  apartment  houses  to  cost 
$700,000  and  $750,000  respectively.  Plans  are 
being  prepared  for  a  $200,000  building  in 
Rochester,  N.  Y.  Paterson,  N.  J.,  is  preparing 
plans  for  a  $175,000  school  building.  Plans  are 
being  prepared  for  a  $400,000  building  for  a  re- 
ligious order  at  Jennings,  Mo.  At  Omaha,  Neb., 
plans  are  being  prepared  for  a  $350,000  bank 
building.  It  is  reported  that  a  contract  for  a 
$125,000  building  will  soon  be  let  in  Seattle. 

Bridges  and  Roads 

A  bridge  to  cost  $43,000  has  been  contracted 
for  at  Nekoosa,  Wis.  Bids  are  desired  Sept.  15 
for  a  grade-crossing  bridge  at  Buffalo.  Bids  are 
also  desired  for  a  465-ft.  steel  bridge  at  Court- 
land,  Va.  A  contract  will  soon  be  let  for  a 
$100,000  bridge  at  Cocoa,  Fla.  Ordinances  pro- 
viding $338,000  for  rebuilding  two  bridges  have 
been  passed  at  Dayton,  Ohio.  The  construction 
of  a  $150,000  bridge  is  being  considered  at  Lex- 
ington, Ky. 

The  New  York  State  Highway  Commission 
opened  Aug.  26  additional  bids  for  road  con- 
struction and  repair  totaling  $1,338,000.  Zanes- 
ville,  Ohio,  has  awarded  a  $127,000  paving  con- 
tract, and  bids  have  been  opened  at  Chicago  on 
a  $150,000  contract.  The  lowest  bids  opened  for 
two  paving  contracts  at  Seattle  total  $124,000. 
San  Mateo,  Cal.,  has  awarded  two  paving  con- 
tracts totaling  $148,000.  State  highway  contracts 
awarded  in  California  total  $188,000.  Ottawa, 
Ont.,  has  awarded  a  paving  contract  at  $103,000. 
Bids  are  desired  at  Linden,  Ala.,  for  building  40 
miles  of  road.  Bids  are  also  desired  for  120,000 
sq.  yd.  of  paving  at  Taylor,  Tex. 

The  City  Commission  of  Dayton,  Ohio,  has 
passed  an  ordinance  to  provide  $457,000  for  pav- 


ing work.  Road  work  to  cost  $500,000  is  being 
surveyed  near  Dajrton,  Tenn.,  and  half  of  this 
work  will  be  let  about  Sept.  15.  The  Minnesota 
State  Highway  Commission  has  ordered  road  con- 
struction, the  State's  share  of  which  will  b« 
$131,000.  Road  improvements  to  cost  $161,000 
have  been  decided  on  by  the  City  Council  of 
Hoquiam,  Wash.  At  Ventura,  Cal.,  bonds  totaling 
$1,000,000  have  been  voted  for  highway  construc- 
tion. 

Waterworks  and  Sewers 

Waterworks  contracts  totaling  $77,000  have 
been  awarded  at  Wellsville,  N.  Y.  The  contracts 
for  waterworks  construction  at  Watervliet,  N.  Y., 
were  awarded  last  week  at  $418,000.  A  $60,000 
waterworks  contract  has  been  awarded  at  Mau- 
mee,  Ohio.  Bids  are  desired  for  constructing  a 
24-in.  pipe  line  across  Licking  River  at  Coving- 
ton, Ky.  Plans  have  been  submitted  to  Long 
Branch,  N.  J.,  for  waterworks  to  cost  $500,000. 
Citizens  at  Everett,  Wash.,  have  voted  to  con- 
struct a  $600,000  pipe  line. 

Two  sewer  contracts  awarded  at  Cleveland  total 
$148,000.  Columbus,  Ohio,  has  awarded  sewer 
contracts  totaling  $117,000.  Contracts  for  sewer 
work  amounting  to  $65,000  have  been  awarded 
at  Madison,  Wis.  Watertown,  S.  D.,  has  con- 
tracted for  a  $79,000  sewer  system.  Bids  are 
desired  for  constructing  one  mile  of  6-ft.  sewer 
at  Milwaukee.  Kenosha,  Wis.,  desires  bids  on 
constructing  three  sections  of  sewer.  The  city 
engineer  has  submitted  to  Waterloo,  Iowa,  plans 
for  sewer  construction  to  cost  $61,000. 

Miscellaneous 

Contracts  awarded  for  track  materials  for 
New  York  City's  rapid-transit  lines  total  $1,870,- 
000.  The  Twenty-ninth  Street  (Brooklyn)  pier 
shed  has  been  contracted  for  at  $118,000.  The 
contract  for  a  dam  to  cost  $110,000  has  been 
awarded  at  Hickory,  N.  C.  It  is  reported  that 
the  contract  for  a  $480,000  breakwater  has  been 
awarded  at  Chicago.  A  $1,000,000  coaling  plant 
at  Honolulu,  Hawaii,  has  been  contracted  for  ac- 
cording to  reports.  A  railroad  company  has  been 
incorporated  at  Charleston,  S.  C,  to  build  85 
miles  of  line.  Press  reports  state  that  the  Penn- 
sylvania Railroad  is  making  plans  to  enter  the 
city  of  Detroit  at  a  cost  of  $20,000,000.  It  is  re- 
ported that  the  Public  Service  Company  of  St. 
Cloud,  Minn.,  will  construct  a  dam  and  two  power 
houses  to  cost  $700,000. 


WATERWORKS 


PROPOSED     V\/ORK 

Broadalbin,  N.  Y. — The  proposed  dis- 
trict water  works  will  cost  about  $60,000. 
Nothing  will  probably  be  done  for  some 
time  by  Town  Council. 

Atlantic  City,  N.  J. — City  Commission 
will  be  petitioned  to  construct  high  pres- 
sure main  through  the  hotel  district. 

Long  Branch,  N.  J. — Morris  R.  Sherrerd 
of  Newark  hfus  submitted  to  City  Comn. 
report  on  municipal  water  works,  and 
estimates  cost  at  $500,000;  the  most  feasi- 
ble supply  to  he  from  Pine  Brook  branch 
of  Swimming  River  above  Tinton  Falls. 

Allentown,  Pa. — Bids  will  probably  be 
called  for  about  Sept.  15  by  City  Council 
for  new  equipment  at  pumping  station; 
estimated  cost  at  $27,500  to  $48,500,  ac- 
cording to  different  types  of  pumps. 
Joseph  A.  Schmidt,  City  Clk. 

Crewe,  Va. — Plans  being  prepared  by 
Ander.son  &  Christie,  Commercial  Bank 
Bldg.,  Charlotte,  for  construction  of  water 
worses  and  sewer  system,  including 
pumping  station,  filter  plant,  sewage 
pumping  station,  sewage  disposal  plant, 
etc.;  cost  $70,000. 

Albermarle,  N.  C. — Bonds  for  $30,000 
will  be  sold  by  City  Clerk  Sept.  5  for 
sewer  Improvements.  Engineers,  Ander- 
son .fe  Christie,  Commercial  Bank  Bldg., 
Charlotte. 

Ayden,  N.  C. — Citizens  voted  $10,000  for 
watT  workM  extensions. 


Cartersvllle.  Ga. — Local  press  reports 
state  that  the  $86,000  bonds  for  which 
citizens  voted  on  Aug.  14  will  be  used  for 
water  main  extensions,  sewer  system, 
street  improvements  and  improved  school 
buildings. 

Coolldge,  Ga. — Citizens  voted  $15,000 
bonds  for  water  works,  to  improve  and 
extend  electric  light  plant  and  erect  a 
school. 

Salerno,  Fla. — Company  reported  being 
organized  to  construct  and  operate  an 
electric  light  plant,  water  works,  etc. 
B.  W.  Mulford  reported  interested. 

Pass  Christian,  Miss. — Citizens  reported 
to  favor  Issuing  bonds  for  water  works 
and  electric  light  plant. 

Henderson,  Tenn. — Citizens  voted  to 
Issue  bonds  for  water  works,  sewer  sys- 
tem and  electric  light  plant. 

Brewster,  Ohio. — All  bids  opened  Aug. 
20  for  furnLshing  material  and  construct- 
ing municipal  water  works  have  been  re- 
.iected,  and  will  be  readvertised.  L.  S. 
T-ash.  Village  Clk.  W.  .1.  Sherman  Co , 
Engrs.,  Toledo. 

Wellington,  Ohio — Bonds  for  $35,000 
have  been  sold  for  water  works  improve- 
ments. 

Shoals,  Ind. — Installation  of  an  electric 
light  plant  and  water  works  system  (com- 
bined) reported  under  consideration. 

Milwaukee,  wis. — George  H.  Benzen- 
berg,  former  City  Engineer,  and  T.  C. 
Hatton,  Ch.  Engr.  Sewerage  Comn.,  have 
been  selected  by  Commissioner  Simmons 
38  members  of  the  engineering  board  to 
determine  whether  new  water  intake  tun- 
nel shall  be  extended  2500  ft.  or  whether 
it  is  safer  and  cheaper  to  lay  four  lines  of 
pipe  out  In  the  lake,  beyond  the  present 
location  of  the  crib. 


Oshkosh,  Wis.— J.  C.  Walter.  Asst. 
City  Mgr..  writes  that  plans  will  prob- 
ably be  ready  in  a  short  time  for  pro- 
posed  filtration   plant. 

Terrlll,  Iowa. — Town  expects  to  spend 
about  $8,000  for  water  works  to  consist 
of  c-i.  mains,  steel  tower  and  tank,  well 
and  pumping  plant.  Lawrence  W.  Cox, 
Engr.,  1544  Eleventh  Street,  Des  Moines. 

Attica,  Kan. — E.  T.  Archer  &  Co.,  Kan- 
sas City,  Mo.,  engaged  to  prepare  plans 
for  proposed  water  works;  cost  about 
$30,000.     J.  C.  McCaddon,  City  Clk. 

Manhattan,  Kan. — Layne  &  Bowler  Co., 
Houston,  Tex.,  have  completed  first  well 
for  city  water  supply,  pumping  IVfe  mil- 
lion gallons  in  24  hours,  and  have  begun 
work  on  second  well  which  will  give  city 
a  duplicate  system. 

Oswego,  Kan. — City  Council  considering 
question  of  issuing  bonds  for  construct- 
ing settling  basins,  filtration  plant,  etc. 
Engineer  not  yet  selected.  J.  F.  Waskey, 
City  Clk. 

Bayard,  Neb. — Citizens  voted  $12,800 
bonds  for  constructing  water  works. 
Bids  for  bonds  to  be  received  about  Nov. 
1  and  construction  about  Dec.  1. 

Macon,  Mo. — Bonds  for  $30,000  sold  to 
be  used  for  constructing  filtration  plant 
and  extend  mains,  about  18,000  ft.  4-in. 
pipe  with  35  hydrants.  Engineer,  E.  E. 
Harper,  Kansas  City.  J.  L.  Martin,  City 
Clk. 

Lockhart,  Tex. — It  Is  reported  that  the 
local  electric  light,  water  works  and  ice 
plant  has  been  purchased  by  W.  B.  Tut- 
tle  of  San  Antonio  and  associates  from 
J.  A.  Bachman  of  Austin  and  J.  E.  Jones 


of  Lockhart.     Plant  will  be  Improved  and 
enlarged.     Frank  E.  ScovlU,  Mgr. 

Everett,  Wash. — Citizens  Aug.  24  voted 
favorably  on  the  following  three  propo- 
sitions: Proposition  1.  To  issue  $1,100,- 
000  bonds  to  purchase  distributing  system 
and  plant  of  Everett  Water  Co.;  Propo- 
sition 2.  providing  for  bond  Issue  of  $600,- 
000  to  be  used  In  constructing  92-ln.  pipe 
line  from  Sultan  basin,  a  distance  of  Z4 
miles,  and  Proposition  3,  authorizing  City 
Council  to  procure  necessary  data  and 
information  concerning  practicability  of 
development  and  construction  of  plant  for 
generation  of  electric  current  by  water 
power  in  Sultan  River,  which  will  pro- 
duce 60,000  hp. 

Olympla,  Wash. — City  will  soon  vote 
on  proposition  to  issue  $120,000  bonds  to 
purchase  and  Improve  local  water  system. 

RIdgefield,  Wa8h.^<;itizens  reported  to 
have  voted  to  install  water  works  to  cost 
$10,000. 

Stanwood,  Wash. — At  recent  election 
citizens  defeated  proposition  to  construct 
auxiliary  water  system  for  fire  protection 
from  plans  of  Coast  Eng.  Co.,  White 
Bldg.,   Seattle;  cost  $7,000  to  $10,000. 

Toledo,  Wash. — Council  considering 
proposition  to  purchase  water  system 
owned  by  Toledo  Water  Co.;  if  purchased 
improvements  will  be  made. 

Milwaukee,  Ore. — Citizens  Aug.  21  voted 
$25,000  bonds  for  completing  municipal 
water  system,  upon  which  $20,000  has 
been  expended.  Work  will  begin  at  once 
on  pipe  laying. 

Prince  George,  B.  C. — Citizens  voted 
$80,000  bonds  for  construction  of  water- 
works. 
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BIOS     DKMRKO. 

^  Mm*.— L'BtU  S«pC  >  br  Bdlw.  F. 

Marphy.  Ooiw.  Pub.  Wka..  for  layiBC 
•kevt  U.«M  Ha.  n.  U  and  It-la.  water 
ta   n— iBCtnn.    LAxlactoo.    Bvaratt 


P*j— UaUl  Swt.   U  by  Bor- 
COl  tor  a  M*  K.  wT  a.  C  staam 


■alt.   1   OHKor-drivan 
U    nOBVai    aiirfaea    oondanains 
It.  Md.    aMaay  B.  Martla.  Coo- 
Ca«r,  «U  Paaa  BwlMlafc  Pitta- 
Pa. 

■aWlwwa.  IM^— Oatn  Bapt.  1»  by  Bd. 
A««r«a  at  oBea  of  CIV  Roftar  fOr  tur- 
■HMW  aad  ■aB^ariag  M  tooa  ol  Oanccd 
MM  aad  St  laaa  tt  Baaaad  tttttaca  to  tlie 
l^tar  uaM..  ad^Mfttood  la  Bn«liMarinK 
Racord.  Bebart  U  Ctaomttt.  Aetins 
Walat  Basr. 

Caolajifa,   Kjr^4}atU   BapL    U   by   J. 

■  B«wk.  Oomr.  Public  Proparty,  (or 

~"  advartlaod 

Mornunc 

Bulldlnx. 

ltowpert.^lCy. 

tr,  lad.— Rasortad  daalrad  uniU 
It  by  Town  Clarli.  for  cooatructi>is 
werfca  to  eoat  about  tM.***.    W.  J. 


I4fMB«  Rivar  ptpa  traacblBB.  a 
la  ■adaaartof  Raeord.    Oaoraa 
OoaaininB    agr..    Wooiaaek 


FWiJaa.  Basr..   Gary. 

Cbloogo,  IIU— Uotu  SapL  10  by  Dapt. 
PubTwEa.  (W.  R.  lloorbouaa.  Comr.)  tor 
tanriahlaB  aad  daUvanac  <-o.b.  eara  Chi- 
eaco   aoM   tona   4.    C    (   and    ll-in.    c-U 


«mtar  pipa. 

SalU,  Iowa.— 4;ntU  8«pL  15  by  J.  M. 
Hock.  VUlaaa  CIlL,  lor  cunatructiiis  water 
workiL  tram  plana  o(  W.  L.  Bruce  of 
Yanktoo.  8.  O.:  ooat  about  tlO.ooo. 

Bpaarvllla,  Kan.— UnUI  Sept.  1&  by  R.  B. 
Wood.  Oty  Clk.,  for  conatructlnc  water 
worka,  t«  laciuda  a  M.o«0-sal.  elevate^ 
tank,  ffaglnaera.  Rolllna  *  Co..  Kanaaa 
Oty.  Uo. 


Bayard,   Neb, 


"Propoaed  Work." 


B«w,  Nab. — Reported  dealred 
•  by  City  Council,  for  furnlab- 
J  and  oonaiructlnc  welia  and 
to  water  worka  ayatem  and 
napleta  electric  Ucbl  plant. 


H—Uaaa.  Nob<— DaUl  8ept  17  (exten- 
Moa  of  &ta  from  Sept.  ISi  by  Llshi  and 
Watar  Coei.  (or  ataktatf  a  24-ln.  well,  ap- 
pnnlaaata 
Oomr. 


depth  IM  (t.     W.   S.   Watwn. 


Wya.— Raportad    daalrad    unUl 

^_   .  at  •  P.  M.  by  WaUr  Wka.  Trua 

(O,  A.  Deacon.  Clk.).  (or  water  worka  Im- 
provamanta  to  Include  oU  engine,  cen- 
crator,  tnuuformera.  oentrifucal  pump, 
etc 

Maeaa.  Mo.— L'nUI  Sept.  U  by  J.  L.. 
HartlB.  City,  Clk.,  (or  (umiahins  material 
'  uctlns  a  Alter  plant.  lurnlah 
BKMora,  etc,  and  other  work  In 
____IOB  with  water  worka  Improve- 
BMBtt.  B.  EL  Harper.  Conaulting  l£ngi., 
Otaad  Avenue  Temple.  Kaneaa  City. 

Maratiail,  Okla.— About  Sept.  1&  by  City 
Clerk  (or  oonatructlng  water  worka  and 
•laetrie  Usht  plant,  to  include  i  mJea  pipe, 
aiaadplpe.  pumpa,  etc,  total  ooat  tu,0«0. 
FMIaieia    Banham   Bnc.   Co..   Oklahoma 


N.  B.r-UDIU  Sept  7  by  P.  J. 

Melatrra.  Town  Clk..  (or  oonatnietlns 
aiarace  dam:  eoat  about  120,000.  ESngl- 
aaata.  R.  S.  A  W.  S.  L«a.  Montreal.  Que. 

PRICES     AND     LETTINOS. 
»/ad<oef»»  award  •/  ooatraot. 

♦Boataa,  Moao  Ontitract  awarded  Aus. 
U  for  funrtahlBB  170  tone  c-L  Dipe  and 
tM  loaa  C.-L  apaetela  to  U.  8.  Out  Iron 
Ptoa  *  W4rr.  ^So..  Philadelphia.  Pa.,  at 
nTm.  Otkar  bMa:  R.  O.  Wood  *  Co.. 
PhUadaiphta.  PaL  |U4M;  Olbby  Foundry 
Coi.  BoatM^m^U;  Davia  Foundry  Co.. 
Lawraaea.  flMX. 

feaMw.  Maoo  Coatract  awarded  Ana. 
t*  for  ftulahliit  »  tooa  4-ln.  and  MO 
tona  t-la.  piBa  to  standard  Caat  Iron  Pine 
*  Vdir.  «r.  BrIatoU  Pa.,  at  tli-itt. 
Olkor  bida:  U.  S.  Caat  Iron  Pipe  *  Fdry. 
Oa..  rWladalpMa.  Pa..  tU.M»:  h.  D.  Wood 
Ooc.  PBIiillolplitii.  Pa„  m,*70:  Warren 
l^oadry  *  Hacldaa  do.,  llt.Mt.  C.  B 
Thoratos.  Clk.  Bd.  City  SoppUaa. 

Wladaer,   Ceaa.    Fonowtad  are   lowaat 
M   for   water   malna. 


PBiaajng  equipment  (H.  R. 
Bd.  Fire  Oorara.): 

Watar  oialaa  to  htelode  XS.MO  ft.  lo-ln., 
•7M  ft.  »-ln..  Claae  C.  c.-l.  pipe;  aandy 
loam  and  clay  ezcair..  leodlte  ytintm  In  c-l. 
malna,  aanlta  eoanactton.  vnlvee.  etc: 
Antonio  lawha.  Watarbnry.  Conn..  |S4,- 
(M:  A.  D.  Amb^ea^o,  Hartford,  U4.704: 
Boaal  *  WUUaaia,  Beaton,  Maaa.  &6.87Z: 
M.  C  Ooreiaae  *  Co..  Hartford.  pn.Ht. 

Btaadptpa:  Ttopetl  *  Wood,  Phllllpa- 
bur*,  K.  J.,  tll.170:  Cbkaura  Brldse  * 
Iron  Wka..  Chlcaaa.  la.  tIZ.4M:  Walafa 
Boiler  Wka.,  Hobeka.  Maaa^  tI2.MZ: 
PttUbnrah-Daa  IMaaa  Btael  Co.,  Plttt- 
burth.  A..  tIt.tM. 

cMae  Co.,    Boatoo.  Maaa.  |t,n7:  Ooulda 
Pomp    Mfs.    Co.     ~ 

«C«i>tarvine  Station,  N.  v.— Coatraeu 
laported  awarded  aa  follow*  (or  watar 
worka:  To  Abner  Harper  ft  Co..  Inc. 
Newborih.  (or  laylnc  pipe  and  aetttnc 
brdrmnta.  at  tt.77S.  and  ft.  P.  Wood  Ik  Co. 
of  Philadelphia.  Pa.,  for  pipe.  hydraaU 
-    at  ti«.in. 


'A'WatervUet,  N.  Y.— Contract  reported 
awarded  aa  (oUowa  (or  conatructlng  water 
worka  (bida  opened  Aug.  16):  Section  1. 
conatnictton  of  dam.  pumping  station  and 
atorage  reaervoir,  to  V.  R.  Porteraeld, 
New  Tork:  Section  2,  supply  main  and 
•errtee  reaerroir,  Llncoln-Steele-neraing 
Co..  Joaeph  A.  Morrison:  Section  S.  Alter 
plant  and  aerator.  American  Water  Soft- 
ener Co..  Philadelphia:  Section  4.  distri- 
bution system  In  city.  Beaver  Eng.  & 
Contr.  Cc  New  Tork;  total  coat  about 
t4lt.0O0.  There  Is  aUo  available  $207,000 
(or  purchase  of  lands  and  other  Incident- 
als: total  expenditure  1625,000.  Water 
will  be  brought  to  city  from  the  Normans- 
klll  Creek,  near  French  Mills. 

Wellsvllle,  N.  Y. — Following  are  lowest 
bids  opened  Aug.  25  for  water  works  Ira- 
provementa  (Engineer.  Charles  C.  Hop- 
kins, Rochester): 

'AValves,  valve  boxes  and  hydrants,  R. 
D.  Wood  ft  Co..  Philadelphia,  Pa.,  $2,395 
(awarded  contract). 

^Storage  reservoir,  filter,  control  house, 
gate  house  and  pIpinK:  J.  H.  Havens, 
Olean.  $36.02S:  Suburiian  Eng.  Co..  New 
Tork.  $3»,>56:  Knight  &  Soger,  Wellsvllle, 
$40.»82. 

'^Piping  system,  force  malna.  Intake 
dams,  etc.:  J.  H.  Havens,  Olean.  $39,588 
(awarded  contract):  Suburban  Ene.  Co., 
New  Tork.  $43,419:  John  J.  Kuhn,  Greens- 
burg.  Pa..  $49,500. 

^Gloucester  City,  N.  J.  —  Contract 
awarded  Auk.  20  (or  furnishing  and  in- 
atalllng  boilers,  stacks,  tank  serving 
pumps,  air  compressors,  together  with 
deep  well,  air  lifts,  etc..  to  L.  T.  Edwanls 
ft  (I'o..  18  S.  Seventh  Street,  Philadelphia, 
Pa.,  at  $22,141  (other  bidders  all  of  Phila- 
delphia, Pa.):  Redpath  ft  Potter  Co.,  $22,- 
I4<:  Standard  Supply  &  Equipment  Co., 
$22.>S2:  Jos.  L.  Smelgard  &  Co.,  $23,865; 
Machold  ft  Riddell.  $21,326:  John  P.  Smith. 
$24,990.    J.  F.  Lenny.  City  Clk. 

East  Orange,  N.  J. — Following  are  re- 
ported to  be  lowest  bids  opened  Aug.  26 
by  Water  Commissioner  for  water  works 
improvements:  130.000  lb.  pig  lead.  Bruce 
ft  Cook.  190  Water  Street.  New  Tork, 
$<,(82:  construction  woVk,  F.  N.  Lewis. 
411  Manhattan  Avenue,  New  Tork,  at 
$41,911:  valves,  to  Pratt  ft  Cady  Co.,  259 
C^nal  Street,  New  Tork,  at  $11,346. 

'*Hat11eld,  Pa. — Contract  awarded  Aug. 
16  by  Town  Council  (Jonas  S.  Mover,  Clk.) 
to  PuKh  &  Hubbard  Co..  Philadelphia,  for 
about  2  miles  of  4,  6  and  8-in.  c.-i.  mains, 
etc..  at  $8,995. 

#Phoenlx  City,  Ala. — Contract  reported 
awarded  by  Water  Comrs.  to  J.  S.  Scho- 
flelds  Sons  Co..  Macon,  Ga.,  to  erect  a 
ISO.OOO-gal.  standplpe  (or  municipal  water 
works,  at  $5,100. 

*Blutnon,  Ohio,  —  Contract  reported 
awarded  for  water  works  Improvements 
to  Theodore  G.  Scheld  of  Lima  at  $16,523, 
to  Include  an  aerating  and  storage  reser- 
voir of  reinforced  concrete,  capacity  200;- 
000  gal.,  with  necessary  pipe  connections, 
two  new  150-hp.  return  tubular  boilers. 
W.  J.  Sherman  Co.,  Toledo,  Consulting 
Engr. 

#Maumee,  Ohio. —  Contract  reported 
awarded  Aug.  26  by  True.  Pub.  Affairs  for 
water  works.  Including  deep  well  pumps, 
force  pumpe,  reinforced  concrete  reser- 
voir, elevated  steel  tank,  about  43,000  ft. 
4  to  14-in.  olpe.  to  T.  C.  Brooks  ft  Son  of 
Jackson.  Mich.,  at  $49,753. 

'l^Mllllgan,  Neb.  —  Contracu  awarded 
Aug.  24  for  constructing  water  works  as 
followa:  F.  B.  Bentley,  Geneva,  laying 
malna:  pipes,  hydrants  and  hose.  Falr- 
banka-Morae:  10-hp.  engine,  pump  and 
compresaor.  Omaha  Structural  Steel  Wks., 
and  Mllllgan  Lumber  Co.,  Milllgan.  Neb., 
for  the  building.    E.  J.  Kotos,  Village  Clk. 

ACaddo,  Okla. — Contract  awarded  to  F. 
W.  Keeney  of  Oklahoma  City,  for  con- 
struction of  a  pumping  station  and  Altera 
for  city.  Including  two  8  x  10  triplex 
pumps,  two  4  In.  centrifugal  pumpa,  two 
50  hp.  oil  englnea,  one  250,000  gal.  per 
day  gravity  Alter,  power  houae  aetufng 
baain  and  clear  water  well;  total  cost 
about  $20,000. 

AWarrenton,  Ore. — Contract  reported 
awarded  for  supplying  wood  pipe  for 
water  system  to  National  Tank  ft  Pipe 
Co..  Portland,  about  126  miles  of  14.  12,  10 
and  8-in.  pipe,  at  about  $150,000.  C.  H. 
Oreen.  of  Spokane,  Waah.,  has  general 
contract. 

'ASt.  Maries,  Idaho. — Contract  awarded 
Aug.  22  for  constructing  water  worka.  In- 
cluding concrete  and  earth  dam,  etc.,  to 
W.  L.  Gelst.  St.  Maries,  Idaho,  at  $29,110. 
Next  8  loweat  bida:  Security  Bridge  Co., 
MInneapolla,  Minn,  $29,085;  Carlaon  Llnd- 
hall  ft  Anderaon,  Spokane.  Wash.,  $29.394 : 
J.  C.  Broad,  Spokane,  Wash..  $30,065. 
Charles  R.  Schulte.  City  Clk. 


P.  H.  Hayaa  Ma- 

■..  lK.n7:  OootOB 
ea    fUa,    N.    T., 
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DISPOSAL 


PROPOSED     WOKK 

Brooklyn,  N.  Y,  —  See  "Paving  and 
Koada." 

Schenectady,  N.  Y. — Contract  about  to 
be  let  by  Bd.  Contract  and  Supply  for 
conatructlon  of  a  new  section  of  inter- 
cepting aewer  extending  from  the  main 
Intercepter  at  Front  Street  gate  of  Ameri- 
can Locomotive  CtempanV's  plant  up 
thrdugh    N.    Jay    Street,    South    Avenue, 


Romeyn  Street,  Myers  Alley,  Park  Place 
to  Union  Street,  and  thence  on  to  con- 
nections with  prospective  sewers.  Edw. 
H.  Prentice.  Engr.  of  Sewers. 

Newark,  N.  J. — Bd.  County  Chosen 
Freeholders  reported  considering  improve- 
ment of  sewage  disposal  plant  at  Over- 
brook  County  Hospital. 

Allentown,  Pa.— City  Council  consid- 
ering construction  of  sewer  system. 
Charles  D.  Weirbach,  City  Engr. 

Philadelphia,  Pa.— Bureau  of  Surveys 
reported  preparing  plans  for  additional 
sewers  for  section  of  Oak  Lane,  which 
comes  within  Philadelphia  County  line. 
Elstlmated  cost  of  changes  now  proposed 
Is  $71,500  for  piping  and  $18,500  for  con- 
struction of  pumping  station. 

Crewe,  Va, — See  "Water  Works." 

Richmond,  Va. — Contract  about  to  be  let 
for  construction  of  sewer  system  in  Scott's 
Addition,  annexed  territory,  to  cost  about 
$45,000.  Henry  P.  Beck,  Comr.,  Adminis- 
trative Board. 

Ayden,  N.  C— Citizens  voted  $25,000 
bonds  for  sewer  system. 

Cartersvllle,  Ga. — See  "Water  Works." 

Macon,  Ga.— J.  J.  Galllard,  City  Engr., 
reported  completed  plans  (or  sewering 
VinevlUe  branch. 

Henderson,  Tenn. — See  "Water  Works." 

Owensboro,  Ky. — City  Council  reported 
considering  sewer  in  western  limits  of  city 
property  in  West  Fifth  Street  to  connect 
with  Second  Street  sewer  Just  west  of 
Walnut  Street. 

Dayton,  Ohio. — See  "Paving  and  Roads." 

Springfield.  Ohio.  —  City  Commission 
authorized  issue  of  $6,271  bonds  for  storm 
water  sewer  through  Lowry  Avenue,  from 
State  to  Clark  Streets. 

Kendallvllle,  Ind.— Willis  Sawyer,  City 
Engr.,  estimates  cost  of  constructing 
sewers  on  south  and  west  sections  of  city 
at  about  $18,000. 

Grand  Rapids,  Mich.— Bd.  Public  Works 
considering  construction  of  sewage  dis- 
posal plant. 

Madison,  Wis. — Approximately  $125,- 
000  will  be  spent  for  improvements  to 
sewage  disposal  system,  from  plans  of 
City  Engineer;  the  plans  include  new 
force  main,  sub-pumping  station  in 
Ninth  Ward  and  laying  intercepting 
sewer  on  Murray   Street. 

Waterloo,  Iowa. — C.  A.  Roby,  City  Engr., 
has  submitted  to  Council  report  on  con- 
struction of  sewers  for  Westileld,  Gallo- 
way, Hagerman  and  Downing  additions 
and  estimates  cost  at  $61,369.  Burns  & 
McDonnell,  Consulting  Engrs.,  Kansas 
City,  Mo. 

Columbus,  Mont.  —  Reported  Council 
plans  construction  of  sewer  system; 
cost  $15,000. 

Marlow,  Okla. — Benham  Eng.  Co.,  Col- 
cord  Building,  Oklahoma  City,  preparing 
plans  for  sanitary  sewer  system,  for 
which  $16,000  bonds  were  recently  sold, 
subject  to  election  to  be  held  Sept.  15. 

Xenia,  Ohio. — See  "Paving  and  Roads." 

Spokane,  Wash. — Creation  of  a  sewer 
district  on  North  Side  and  construction  of 
sewers  costing  approximately  $70,000  dur- 
ing the  winter  being  considered  by  City 
Council. 

Portland,  Ore. — Council  passed  resolu- 
tion looking  to  construction  of  sewer  in 
Water  and  Mill  Streets;  estimated  cost 
for  vitr.  clay  or  cement  pipe,  $16,486.  A. 
L.  Barbur,  City  Aud. 

Marysvllle,  Cat.— Citizens  Aug.  24  voted 
$18,000  bonds  to  extend  the  drainage 
sewer  system. 

VIsalla,  Cat.— See  "Public  Buildings." 

Bonners  Ferry,  Idaho. — Town  Board  re- 
ported to  have  engaged  Sawyer  Bros., 
Spokane,  Wash.,  for  preliminary  engineer- 
ing work  on  sewer  system  to  be  installed 
this  fall.     Cost  reported  at  $20,000. 

BIDS     DESIRED, 

Brockport,  N.  Y.— Until  Sept.  17,  by 
Village  Trustees  (George  B.  Harmon, 
Pres.),  for  construction  of  sewage  dis- 
posal works,  advertised  in  Engineering 
Record.  Engineer,  Charles  C.  Hopkins, 
Cutler    Bldg.,    Rochester. 

Cleveland,  Ohio.— Until  Sept.  9  by  A.  R. 
Callow.  Comr.  Purchases  and  Supplies, 
for  constructlns  sewers  in  W.  110th  Street, 
Parkhurst  Drive  and  Overlook  Avenue; 
also  Buckley  Boulevard  storm  sewer,  be- 
tween Twenty-nflh  and  Twenty-eighth 
Streets;  also  until  Sept.  8  for  outlet  drain 
pipe,  apprcxlmately  1000  ft.  long,  at 
Southerly  Sewage  Treatment  Works. 

Kenosha,  Wis.- Until  Sept.  17  by  Street 
Assessment  Com.  (M.  J.  Seholey,  Chmn.), 

er  ^^°""}''^'^*i"^  sewers  advertised  In 
Engineering    Record. 

Milwaukee,     Wis.— Until     Sept.     17     by 

DePt-     I'"b.     Wks.     (Fred.     Q      Simmon  J, 

..T/;''...!?'".,.*^""'}''""'"^  Lake  Street 
sewer,    Including    tunnel    section,    shafts, 

I^r'n^ut^JfL °""a'l  «ectlon,  advertised 
in   if.ngincerlng  Record. 

an?l''g"U  'Sr'k~Hpt"  Sept-  «  between  7 
«A,J.n'^-  ^-  •'y  Town  (Souncil  for  con- 
structing a  sanitary  sewer  system  and 
ft  T^  K''n"Li"'=''i<""«  about^4i:9^5  Un 
Alter  h»rt."in?*''-  "'P'i  ^  "«»"=  ta"".  two 
Alter  beds,   106  manholes,   10  flush   tanks 


and    12  lamp   holes.      R.   C.    Lutze    Ener 
1404  Paul  St.,  Perry;  Joseph  Rosen,  Town 

Sioux     City,      Iowa.— Reported     desired 
until  Sept.  18  by  Paul  J.  Wells,  City  Clk 
for  15.500  ft.   8-in.  pipe  and  43  manholes' 
T.  H.  Johnson,  City  Engr. 

Centervllle,  S.  D. — Until  Sept.  20  by 
City  Auditor  for  construction  of  sewer 
system;  cost  about  $27,000.  Bonds  to  be 
sold  Sept.  7. 

St.  Louis,  Mo.— Until  Sept.  14  by  Bd. 
Pub.  Service  for  constructing  sewers  in 
Baden  Sewer  Dlst.  No.  2. 

Forest  Grove,  Ore. — Reported  desired 
until  Sept.  21  by  M.  R.  Markham,  City 
Recorder,  for  furnishing  material  and  con- 
structing sanitary  sewers  and  sewage  dis- 
posal plant  to  consist  of  73,033  ft.  of  6  to 
16-ln.  pipe,  142  manholes,  52  lampholes,  34 
flush  tanks,  one  Imhoft  tank  unit  and 
sludge  bed.     A.  A.  Kirkwood,  City  Engr. 

Berlin,  Ont.— Until  Sept.  7  by  A.  H. 
Millar,  City  Clk.,  tor  constructing  sewage 
disposal  works,  comprising  tanks,  filters, 
sludge  beds  and  pumping  station.  Chip- 
man  &  Powers,  Consulting  Engrs.,  Mail 
Building,  Toronto.  Herbert  Johnston,  City 
Engr. 

PRICES     AND     LETTINGS. 
iflndicates  awarded  contract. 

Boston,  Mass. — Following  are  4  lowest 
bids  opened  by  Comr.  of  Pub.  Wks.  for 
concrete  and  pipe  sewers  and  drains  in 
Albany  Street:  William  Barrett  &  Co., 
$36,414:  West  Roxbury  Trap  Rook  Co.. 
$37,183;  James  J.  Conway,  $37,985;  Antony 
Cefalo,  $41,893. 

-A^Woonsocket,  R.  I. — Contract  awarded 
Aug.  24  by  Bd.  Sewer  Comrs.  (Frank  T. 
Holden,  Chran.)  for  constructing  about 
4400  ft.  8-in.  and  about  500  ft.  16-in. 
sanitary  sewers  and  appurtenances  to 
Eastern  Constr.  Co.,  Woonsocket.  Frank 
H.  Mills,  City  Engr. 

*Yonker8,  N,  Y.  —  Contract  for  con- 
structing sewer  in  Woodlawn  Avenue  re- 
ported awarded  to  John  O.  Weston  at 
$8,349. 

Newark,  N.  J, — Fourteen  bids  were 
opened  Aug.  31  by  Passaic  Valley  Sewer- 
age Comrs.  (Joseph  H.  Quigg,  Clk.)  for 
constructing  superstructure  and  appurte- 
nances for  Newark  Bay  Pumping  Station, 
part  of  Section  5  of  Passaic  Valley  Sewer- 
age Wks..  ranging  from  $109,638  to  $149,- 
997.  Following  are  4  lowest  bids:  Wm.  G. 
Sharwell  &  Co..  Newark,  $109,638;  Essex 
Constr.  Co.,  Newark,  $114,289;  A.  L.  Gui- 
done  &  Sons,  Inc.,  New  York,  $122,330;  D. 
W.  McGee  Constr.  Co.,  Newark,  $123,383. 

•^Westchester,  Pa. — Contract  awarded 
Aug.  24  for  constructing  sewage  and 
pumping  station,  complete,  including  four 
4-ln.  vertical,  motor-driven,  centrifugal 
pumps  and  1500  ft.  8-in.  c.-i.  force  mains 
to  M.  &  T.  E.  Farrell.  of  Westchester,  at 
$6,290.  Remington  &  Vosbury,  Engrs., 
Camden,  N.  J. 

^Wilklnsburg,  Pa. — Contract  awarded 
Aug.  23  for  constructing  storm  and  sani- 
tary sewers  In  portions  of  Wood  Street, 
requiring  approximately  5218  ft.  6  to  18-ln. 
pipe,  to  A.  V.  Purnell,  507  Jackson  Street, 
Allegheny,  at  $38,890.  Frease  &  Sperling, 
Boro.  Engrs.,  of  Wilkinsburg. 

-it^Chardon,  Ohio. — Contract  awarded  by 
Council  to  J.  B.  Sheets,  Pittsburgh,  Pa., 
for  constructing  8  miles  8  to  15-in.  pipe 
sanitary  sewers  at  $33,000  (bids  opened 
Aug.  19).  R.  Winthrop  Pratt,  Consulting 
Engr.,  Hippodrome  Building,  Cleveland. 

■^Cleveland,  Ohio. — Contract  awarded  by 
Bd.  of  Control  to  Great  L,akes  Dredge  & 
Dock  Co.,  Williamson  Building,  for  build- 
ing submerged  pipe  to  carry  treated  sew- 
age from  W.  Fifty-eighth  Street  disposal 
plant  into  I^ake  Erie  at  $93,000,  and  to 
Lowensohn  &  Uie  for  sewer  In  Dugway 
Brook,  between  Superior  Avenue  and 
Wade  Park,  at  $55,316. 

■A-Columbus,  Ohio. — Contracts  reported 
awarded  by  City  Bd.  of  Control  for  con- 
struction of  sewers  on  streets  as  follows: 
Jackson  Street  and  Cherry  Street,  to 
Russell  &  Jennison  Co.,  at  $34,086  and 
$3,998  respectively;  City  Boulevard,  to  H. 
P.  Streicher  Co.,  $26,332;  Monroe  Street, 
to  Harris  &  Tansey,  $15,735;  Camden 
Street,  Asphalt  Block  Pavement  Co.,  $10,- 
693;  Ogden  Avenue,  to  McKinney  Bros., 
$21,663. 

Fenton,  Mich. — Following  are  reported 
to  be  lowest  bids  opened  Aug.  16  by  City 
Council  for  construction  of  sanitary  sewer 
system:  M.  J.  Meather,  Bay  City,  $15,- 
031;  P.  Ryan,  Bay  City,  $17,203;  WHllam 
Saeger,  Saginaw,  $17,618;  William  Eddy 
&  Son,  Saginaw,  $17,856. 

-A-Qulncy,  III. — Contract  awarded  by  Bd. 
of  Local  Improv.  Aug.  28  for  constructing 
sanitary  sewer,  including  4406  lin.  ft.  10- 
In.  pipe,  1803  lin.  ft.  12-in.,  3972  lin.  ft. 
IB-in.  and  5225  ft.  15-in.  pipe  In  northeast 
section  of  city,  to  Henry  Rees,  Quincy,  at 
$14,549.  Next  3  lowest  bids:  Hummert  & 
Menke,  $15,638;  Jos.  Elft  &  Son,  $16,325; 
Jacob  Althause,  St.  Louis,  $16,664. 

■^^Madlson,  Wis. — Contracts  awarded  by 
Council  Aug.  27  for  sewer  work  as  fol- 
lows: To  Weber  &  Gay,  for  new  force 
main  for  sewage  system,  at  $28,865:  to  J. 
W.  Mitchell,  for  pumping  station  In 
Greenbush  District,  at  $12,100,  and  to  John 
F.  Icke,  to  construct  intercepting  sewer 
on  Murray  Street,  at  $24,700,  and  to  J.  F, 
Icke,  to  furnish  and  place  crushed  stone 
or  filter  beds  at  the  new  sewage  disposal 
plant.     E.  E.  Parker,  City  Engr. 
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Paducah,  Ky. — All  bids  opened  Aug.  3  by  L.  A.  Washington,  Comr.  Pub.  Wks., 
for  constructing  brick  or  concrete  outfall  sewer,  Dist.  No.  3,  Contract  No.  1,  have 
been  rejected,  and  further  letting  will  be  deterred  until  outcome  of  bond  issue  to  be 
voted  at  the  November  election.  Bids  were  received  on  two  classes  of  construction, 
concrete  and  brick,  as  follows: 

Concrete  sewer:  Winston  Bros.  Co.,  Minneapolis,  Minn.,  $45,834;  Hickey  Bros., 
St.  Louis,  Mo.,  $51,103;  Hogeland  &  Paul,  Dayton,  Ohio,  $52,130;  Michael  &  Minnick 
Contr.  Co.,  Marion,  Ind.,  $54,533. 

Unit  prices  of  Winston  Bros.,  lowest  bidder  on  concrete: 
Outlet  structure  complete,  except  for  concrete  piles,  including  excav.,  and  106 
cu.  yd.  Class  A  concrete,  1831  lb.  steel  reinforcement,  and  46  sq.  yd.  vitr. 

brick  paving $1,330.25 

4380  lin.  ft.  concrete  piles 1.75 

Reinforced  concrete,  horseshoe  sewer,  235  lin.  ft..  10  x  12  ft..  Type  A,  except 
concrete  piles,   including  excav.,   backfill,   concrete,   steel  reinforcement, 

vitr.  brick  lining,  etc 40.25 

350  lin.  ft.,  10  X  12  ft..  Type  B.  including  necessary  excav.,  backfill 27.05 

650  lin.  ft.,  10  X  12  ft..  Type  C,  including  steel  reinforcement  and  vitr.  brick 

lining   25.97 

2  concrete  manholes,  including  rings,  covers  and  ladders 54.45 

100  lin.  ft.  standard  6-in.  sewer  pipe  for  underdrains 0.40 

100  lb.  additional  steel  reinforcement 9"?^ 

10  cu.  yd.  additional  Class  A  concrete 8. iB 

10  cu.  yd.  additional  Class  B  concrete 8.75 

10  cu.  yd.  additional  excav 0.75 

10  cu.  yd.  additional  brick  masonry 11.50 

10  M   ft.   sheeting 25.00 

10  M  ft.  timber  foundation 30.26 

10  cu.  yd.  rock  excav 3.00 

Furnish  and  emplov  waterproofing  compound  for  10  cu.  yd.,  per  cent 10 

Brick  sewer:  Yancey  &  Johnson  and  Paducah  Brick  &  Tile  Co.,  Paducah,  $49,362; 
Hickey  Bros..  St.  Louis,  Mo.,  $52,921;  Michael  &  Minnick  Contr.  Co..  Marion.  Ind., 
157,305 :  Jas.  Ferry  &  Son,  Baltimore,  Md.,  $57,997;  L.  W.  Hancock  &  Co.,  Louisville, 
ky.,  $58,385. 

Unit  prices  of  Tancey  &  Johnson  and  Paducah  Brick  &  Tile  Co.,  Paducah,  lowest 
bidder  for  brick  sewer: 

Outlet   structure,   except  concrete  piles,   and   including  excav.   and  place  106 
cu.  yd.  Class  A  concrete,  1831  lb.  steel  reinforcement  ,and  46  sq.  yd.  vitr. 

brick  paving $1,843.30 

4380  lin.  ft.  concrete  piles 1.49 

235  lin.   ft.,  10  X  12  ft.,  reinforced  concrete  horseshoe  sewer,  Type  A.  except 
I  concrete   piles,    including   excav.,   backfill,   concrete,    steel   reinforcement, 

I        vitr.  brick  lining,  etc 40.55 

IJBO  lin.  ft.,  10  X  12  ft.,  brick  horseshoe  sewer.  Type  D,  including  excav.,  back- 
fill, concrete,  steel  reinforcement,  brick  masonry,  vitr.  brick  lining,  etc...        32.41 
650  lin.  ft.,  10  X  12  ft.,  brick  horseshoe  sewer.  Type  E,  including  excav.,  back- 
fill, concrete,  steel  reinforcement,  brick  masonry  and  vitr.  brick  lining 29.71 

2  brick  manholes,  including  rings,  covers  and  ladders 80.00 

100  lin.  ft.  standard  6-in.  sewer  pipe  for  underdrains 0.10 

100  lb.  additional  steel  reinforcement O.OS 

10  cu.  yd.  additional  Class  A  concrete 6.00 

10  cu.  yd.  additional  Class  B  concrete 5.00 

10  cu.  yd.   additional   excav 0.60 

10  cu.  yd.  additional  brick  masonry 10.00 

10  M    ft.    .sheeting 25.00 

10  M  ft.  timber  foundation 26.00 

10  cu.   yd.  rock  excav 1.00 

Furnish  and  employ  waterproofing  compound  for  10  cu.  yd.  concrete,  per  cent  20 


Superior,  Wis. — Lowest  bid  opened  Aug. 
19  by  Bd.  of  Pub.  Works  for  construction 
of  main  sewer  to  W.  Thirteenth  Street 
and  Cadott  Avenue,  submitted  by  Pas- 
toret  Constr.  Co.,  $6,159. 

*Fort  Dodge,  Iowa. — Contract  reported 
awarded  by  City  Comrs.  for  constructing 
sanitary  sewers  as  follows:  To  Benson  & 
Reed  for  Districts  1.  2  and  4  and  for  Dis- 
trict 3,  Leighton  addition,  to  Clouse  Kling. 
The  four  districts  aggregate  5800  lin.  ft. 

-^Ouluth,  Minn. — Contract  awarded  by 
city  to  Pastoret  Constr.  Co.  for  construct- 
ing 37th  Ave.  West  trunk  sewer  at  $18,- 
124.  Work  includes  935  lin.  ft.  c.  1.  pipe 
16  to  36  In.;  1630  lin.  ft.  concrete  sewer, 
32  to  34  in.;  4167  lin.  ft.  vitr.  pipe,  10  to 
24  in.  and  26  manholes. 

■^Sandstone,  Minn. — Contract  awarded 
Aug.  23  for  constructing  9025  ft.  10,  8  and 
6-ln.  sewer  to  Chas.  Eklund  &  Co..  Du- 
luth,  at  $8,289.  Chris.  Rudisuhle,  Village 
Recorder. 

♦Watertown,  S.  D. — Contract  awarded 
to  Offerman  Constr.  Co.,  South  Omaha, 
Neb.,  for  construction  of  new  sewer  sys- 
tem (bids  opened  Aug.  16)  at  $79,289. 
Unit  prices  in  Engineering  Record  of 
Aug.  28. 


Bozeman, 
Roads." 


Mont. 


See     "Paving     and 


Dallas,  Tex. — Following  are  reported  to 
be  totals  of  bids  opened  Aug.  23  by  J.  B. 
Winslett.  City  Secy.,  for  (a)  Contract  5, 
north  intercepter  (concrete  portion):  (b) 
Contract  6,  pumping  station  and  36-in. 
force  main,  and  (o)  Contract  7,  disposal 
works,  etc.:  General  Constr.  Co.,  Fort 
Worth,  (a)  $119,844;  F.  B.  Horton  &  Son, 
Houston  and  San  Antonio,  (a)  $109,424; 
Bailey,  Reeder  &  Co.,  Mobile,  Ala.,  (a) 
$80,708,  (c)  $417,058;  Tarrant  Constr.  Co., 
Fort  Worth,  (a)  $108,373;  Winslett-Eld- 
ridge  Co.,  Dallas,  (a)  $119,081;  T.  A.  Gar- 
vin, San  Antonio,  (a)  $81,195;  Roach- 
Manigan  Co.,  Dallas,  (a)  $128,838,  (b) 
$98,434.  (c)  $515,501;  Jas.  Stewart  &  Co., 
Houston,  (a)  $131,484.  (b)  $107,630.  (c) 
$527,269;  Mayfield  &  Shaw,  El  Paso,  (c) 
$545,988;  H.  C.  Hess,  San  Antonio,  (c) 
$467,274. 


Ridgway:  Allegheny  County  Comrs., 
bridge  across  Big  Sewickley  near  Am- 
bridge;  Commissioners  of  Mercer  County, 
bridge  across  Saw  Mill  Run  at  Stoneboro; 
Tionesta  Valley  R.  R.,  bridge  over  Tio- 
nesta  in  Sheffield  Boro. ;  Comrs.  of  Greeng 
County,  bridge  over  Possum  Run.  west  of 
Mapleton.  and  across  Ruffs  Creek  in 
Washington   Township. 

Phoenlxvllle,  Pa. — Comrs.  of  Chester 
and  Montgomery  Counties  are  considering 
the  building  of  a  Joint  inter-county 
bridge  over  Schuylkill  River  between  Mt. 
Clare  and  Phoenlxvllle.  Address  Co. 
Comrs.,   Westchester. 

Washington,  D.  C. — It  is  reported  that 
on  the  recommendation  of  D.  E.  McComb, 
Engr.  of  Bridges,  the  Commissioners,  D. 
C.  will  include  in  the  annual  estimate  an 
appropriation  of  $10,000  for  a  survey  and 
preparation  of  plans  for  a  new  bridge 
crossing   Rock  Creek  at  Calvert  St. 

Richmond,  Va. — City  Engineer  reported 
preparing  preliminary  plans  for  steel 
bridge  to  be  constructed  at  Grace  St. 
from  Taylor's  Hill  to  the  rear  of  the 
Memorial  Hospital. 

Jesup,  Qa. — See  "Paving  and  Roads." 

Cocoa,  Fla. — Contract  will  be  let  by 
County  Comrs.  at  Titusville,  Fla.,  for 
proposed  bridge  to  be  constructed  across 
Indian  River  bet.  Cocoa  and  Merrltt 
Island,  to  cost  about  $100,000.  Engineer, 
C.   M.  Rogers,  of  Daytona. 

Miami,  Fla.— B.  H.  Klyce.  City  Engr., 
writes  election  to  be  held  in  September  to 
vote  on  issuing  bonds  for  proposed  2 
bridges  to  be  erected  over  Miami  River 
from  plans  of  Harrington,  Howard  &  Ash 
of  Kansas  City,  Mo. 


Jamestown,     Ky. 
Roads." 


See     "Paving    and 


BRIDGES 


PROPOSED     WORK 

BInghamton,  N.  Y. — Bridge  bonds  for 
$30,000  will  be  sold  Sept  3  by  Bd.  Esti- 
mate   and    Apportionment. 

Pennsylvania  —  Water  Supply  Comn., 
Harrlsburg,  has  approved  the  following 
applications  Borough  of  Houtsdale  to  con- 
struct bridge  across  Armstrong  (!;reek: 
P.,  C,  C.  &  St.  L.  R.  R.  (Thomas  Rodd, 
Ch.  Engr.,  Pittsburgh),  bridge  over  mid- 
dle branch  of  Raccoon  Run  at  Burgetts- 
town;  Comrs.  of  Cambria  County,  bridge 
near  Bradley  Junction;  Pennsylvania  R. 
R.  (Alexander  C.  Shand.  Ch.  Engr.,  Phila- 
delphia),    bridge     across     Elk    Creek    at 


Lexington,  Ky.  —  Fiscal  Courts  of 
Fayette  and  Madison  Counties  consider- 
ing building  Jointly  a  bridge  across  Ken- 
tucky River  at  Clay's  Ferry.  Cost  esti- 
mated at  $149,000  and  $175,000. 

Dayton,  Ohio. — See  "Paving  and  Roads." 

Dayton,  O. — Co.  Comrs.  passed  ordi- 
nances providing  $338,000  for  reconstruc- 
tion of  Fifth  Street  bridge  over  Miami 
River  and  Webster  Street  bridge  over 
Mad  River.  Plans  have  been  prepared 
and  provide  for  arched  concrete  bridges. 
Fifth  Street  bridge  cost  $200,000  and  Web- 
ster Street  $138,000. 

Milton.  Ohio — City  Engineer  has  pre- 
pared plans  for  steel  bridge  known  as 
.Shiirng's  Mill  and  Fredericksburg  Road 
bridges. 

Chicago,  III. — Reported  Trus.  of  Sani- 
tary Dist.  are  considering  constructing 
three  bridges  over  Drainage  Canal  one 
at  Crawford,  one  at  Cicero  and  one  at 
Harlem  Avenues. 

Appleton,  Wis.— E.  L.  Williams,  City 
Clk.,  writes  it  is  proposed  to  construct 
concrete  bridge  over  Fox  River  on  rock 
foundation;  cost  $3,500.  A.  C.  Remley, 
City  Engr. 


Kingfisher,  Okla.— William  G.  Newer, 
Co.  Clk.,  writes  no  contract  was  let  Aug. 
16  by  County  Comrs.  for  constructing  17 
steel  and  concrete  bridges.  Will  be  read- 
vertlsed,  bids  to  be  opened  in  Septem- 
ber.    Probable  cost,  $21,500. 

Dexter,  N.  M. — Co.  Comrs.;  Roswell 
have  submitted  to  the  State  Engineer 
plans  for  concrete  and  steel  bridge  to  be 
constructed  across  Felix  River  between 
Dexter  and  Hagerman. 

Corona,  Cal. — Bd.  Superv.  Riverside 
appropriated  $12,000  for  constructing  a 
bridge  over  Santa  Ana  River  on  road 
known  as  North  Main  St.,  leading  out 
of  Corona. 

Ventura,  Cal. — County  Engineer  directed 
to  prepare  plans  and  specifications  for  re- 
building Casitas  Bridge  over  Ventura 
River  at  Foster  Park.  It  is  proposed  to 
use  the  present  abutments  and  to  place  a 
200-ft.  span  of  wood  and  steel  costing 
$8,000. 

County  Engineer  preparing  plans  for 
steel  and  concrete  bridge,  240  ft.  span, 
to  be  constructed  at  Sespe  over  Santa 
Clara  River  to  replace  bridge  washed 
away  by  the  flood. 


BIDS     DESIRED. 

Westport,  Conn. — No  bids  will  be  opened 
Sept.  22  by  State  Highway  Comr.,  Capitol, 
Hartford,  for  constructing  a  single  leaf 
deck  lift  bridge  over  channel  of  Sauga- 
tuck  River,  Westport,  advertised  In  En- 
gineering Record  of  Aug.  28,  as  specifica- 
tions are  being  revised.  New  date  to  be 
announced  later.  For  further  information 
address  Chas.  J.  Bennett,  State  Highway 
Comr.,  Hartford. 

Buffalo,  N.  Y. — Until  Sept.  15  by  Grade 
Crossing  Comn.  (Edw.  B.  Guthrie,  Ch. 
Engr.),  436  Ellicott  Square,  for  construct- 
ing a  single-span,  riveted  through  truss, 
in  Bailey  Avenue,  over  tracks  of  Pennsyl- 
vania R.R.,  advertised  in  Engineering 
Record. 

Bangor,  Pa. — Until  Sept.  17  by  George 
F.  P.  Young,  Co.  Controller,  Easton,  for 
constructing  reinforced  concrete  bridge 
over  Martins  Creek  at  Pennsylvania  Ave- 
nue.   H.  C.  Dilliard.  Co.  Engr. 

Greensburg,  Pa. — Until  Sept.  28  by  John 
S.  Sell,  Co.  Controller,  West  Moreland 
County,  Greensburg,  tor  constructing  an 
inter-county  plate  girder  bridge,  concrete 
foundation  and  floor  over  Jacobs  Creek  at 
West  Overton,  between  Fayette  and  West 
Moreland  (!;ounties.  Also  for  removal  of 
present  bridge. 

Berkeley  Springs,  W.  Va. — Reported  de- 
sired until  Sept.  11  by  M.  S.  Harmison, 
Clk.  County  Court,  for  constructing  con- 
crete bridge  across  Sleepy  Creek.  Alter- 
nate bids  received  for  a  90-ft.  single  span 
or  2  spans  of  50  ft.  each,  14-ft.  roadway. 

Keyser,  W.  Va.— Until  Sept.  14  by  J.  B. 
Bell,  Clk.  County  Court,  for  constructing 
two  reinforced  concrete  bridges,  one  50  ft. 
over  Beaver  Dam  and  the  other  30  ft.  over 
George's  Run,  each  to  have  a  14-tt.  road- 
way. 

Dalton,  Ga.  —  Reported  desired  until 
Sept.  11  by  Co.  Comrs.  (H.  J.  Wood, 
Chmn.)  for  constructing  two-span,  80  x  25 
ft.  steel  and  concrete  bridge,  12-ft.  road- 
way. 

Columbus,  Ohio. — Until  Sept.  17  by  Bd. 
County  Comrs,  (John  Scott,  Clk.)  for  con- 
structing foot  bridge  over  Scioto  River  on 
Mound  Street,  and  pavmg  cast  approach 
to  Shrocks  bridge;  also  handrail  on  Agler 
Bridge,  Alum  Creek,  Mifilin  Township. 

Marlon,  Ohio. — Reported  desired  until 
Sept.  8  by  Co.  Comrs.  (V.  Perle  Garfield, 
Clk.)  for  a  160-ft.  steel  bridge  over  Scioto 
River  in  Section  No.  19,  known  as  the 
Clarke  Bridge. 

Illinois.  —  By  State  Highway  Comn., 
Springfield,  for  constructing  bridges  as 
follows: 

Until  Sept.  7,  at  office  of  Village  Clk., 
St.  Peter,  Piatt  Bridge,  reinforced  con- 
crete slab,  span  26  ft.  Engineer's  esti- 
mate $1,100.  J.  V.  Waddell,  Co.  Supt. 
Highways. 

Until  Sept.  8,  at  Park  Hotel,  New  Doug- 
las, Ludwig.  Neathammer  and  Schrurapf 
bridges,  reinforced  concrete  and  steel. 
Total  cost  $1,220.  R.  O.  Young,  Co.  Supt. 
Highways,  Sorento. 

Until  Sept.  8,  at  bridge  site,  t&  Clede, 
Handy  Bridge,  reinforced  concrete  slab, 
28-ft.  span.  Engineer's  estimate  $1,080. 
J.  V.  Waddell,  Co.  Supt.  Highways,  Van- 
dalia. 

Until  Sept.  10,  Town  Hall,  Broughton, 
Nipper  Bridge.  Mayberry  Township,  60-ft. 
steel  span.  Engineer's  estimate  $2,960. 
Gregg  Garrison,  Co.  Supt.  Highways,  Gar- 
rison. 

Bralnerd,  Minn. — Reported  desired  until 
Sept.  7  by  C.  W.  Mahlum.  Co.  Aud.,  for 
constructing  bridge  over  Pine  River,  con- 
sisting of  three  30-ft.  spans  on  reinforced 
concrete  abutments. 

Breckenrldge,  Minn. — See  "Hydraulic." 

Alma,  Kan. — Until  Sept.  7  by  County 
Clerk  for  constructing  following  bridges: 

Pringle  Bridge;  Reinforced  superstruc- 
ture of  30-ft.  span  and  18-ft.  roadway,  on 
plain  concrete  abutments. 

Joe  Tren  Bridge:  Reinforced  super- 
structure consisting  of  two  18-ft.  spans  of 
18-ft.  roadway,  on  a  plain  substructure. 

White  Bridge:  Reinforced  concrete  su- 
perstructure of  30-tt.  span  and  16-ft. 
roadway. 


Lawrence,  Kan.— Reported  desired  until 
Sept.  11  by  Herman  Broeker,  Co.  Clk.,  for 
constructing  stone  pier  and  abutments  at 
Harrison  bridge,  reinforced  concrete  abut- 
ments on  the  Spring  Creek  bridge,  remov- 
ing the  Eggert  bridge  and  re-erecting  it. 

Mankato,  Kan.— Until  Sept.  14  by  County 
Clerk  for  following  bridge  work  In  Jewel 
County.  Kansas: 

Lovewell  Bridge:  Steel  truss  super- 
structure of  UO-ft.  span  and  16-ft.  road- 
way, having  a  reinforced  concrete  floor 
and  reinforced  abutments. 

Richardson  Bridge:  Low  truss  steel 
bridge  of  36-ft.  span.  ^    „      r,  »v. 

Harrison  Bridges  Nos.  1  and  2:  Both 
bridges  to  be  reinforced  concrete  super- 
structures of  20-ft.  span  and  16-ft.  road- 
way, on  plain  concrete  abutments. 

Hellee  Bridge:  Reinforced  concrete  su- 
perstructure of  10-ft.  span  and  18-ft. 
ros.dwfl.y 

Moore  Culvert:  A  4-ft.  x  4-ft.  box  cul- 
vert 54  ft.  long.  Prices  will  be  received 
for  steel  stringers,  steel  railing,  wood 
flooring  and  miscellaneous  repairs  on 
eleven  bridges.  ,       ,,...,. 

Plans  and  specifications  furnished  oy 
W.  S.  Gearhart,  State  Highway  Engr., 
Manhattan. 

Hill  City.  S.  D. — Reported  desired  until 
Sept.  8  by  Co.  Comrs.  for  constructing  re- 
inforced concrete  bridge  across  Spring 
Creek.     J.   G.   Hopkins,   Co.   Aud. 

Roundup,  Mont.— Reported  desired  until 
Sept  10  by  Co  Comrs.  for  constructing 
four  steel  bridges  over  Musselshell  River 
as  follows:  A  140  ft.  Ryegate;  140  ft. 
span  Dclphla;  122%  ft.  Gage;  140  ft.  span 
Absher  or  173  ft.  base  with  two  piers. 
Ray  E.  Bushnell,  Co.  Surv. 

Oregon.  Mo. — Reported  desired  until 
Sept.  10  by  John  H.  Peret,  Co.  Surv.,  for 
constructing  bridges  and  concrete  cul- 
verts. 

Perryvllle,  Mo. — Reported  desired  until 
Sept.  7  by  Thomas  J.  Killian,  Road  and 
Bridge  Comr.,  for  constructing  two  steel 
bridges,  one  with  wood  floor  and  stone  on 
concrete  abutments,  and  the  other  with 
concrete  floor  and  concrete  abutments. 

Riverside,  Wash. — Reported  desired  un- 
til Sept.  8  by  F,  A.  Bralnger,  Co.  Aud., 
Conconully,  for  constructing  steel  bridge, 
concrete  piers,  over  Okanogan  River  at 
Riverside.  Probable  cost  $10,000.  Bower- 
man  &  McCloy,  Engrs.,  Mutual  Life 
Building,  Seattle. 

San  Jos«,  Cal.— Until  Sept.  13  by  Bd.  Co. 
Superv.  (Henry  A.  Pfister,  Clk.)  for  con- 
structing a  reinforced  concrete  bridce  on 
Noble  Avenue  over  the  Penetencia  Creek. 

Halley,  Idaho.— Reported  desired  until 
Sent.  13  by  Bd.  County  Comrs.,  Halley 
(George  A.  McLeod,  Clk.),  for  60-ft.  span 
steel  truss  bridge  over  Malad  River,  near 
Blaine,  and  40-ft.  span  steel  girder  bridge 
across  Lost  River,  near  Arco. 


PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

•Berlin,  N.  H.— E.  M.  McCourt  Macy, 
City  Engr.,  writes  contracts  have  been 
awarded  for  constructing  bridge  across 
Androscoggin  River,  above  Saw  Mill,  at 
Berlin  Mills,  as  follows:  Superstructure  to 
Boston  Bridge  Works.  Boston,  Mass.,  and 
masonry  to  H.  P.  Cummings  Constr.  Co., 
Boston,  Mass.;  it  will  be  steel  on  concrete 
piers,  concrete  foundation;  cost  $25,000. 
Engineers,  Storrs  &  Storrs,  Concord. 

♦Providence,  R.  1. — Contract  awarded 
by  Bd.  Contract  and  Supply  to  Briggs 
Eng.  &  Constr.  Co.,  Providence,  to  build 
new  Randall  St.  highway  bridge  at  $11,- 
636.  Other  bids:  Cruise  &  Smiley 
Constr.  Co.,  $12,918;  Valley  Co.,  $13,074; 
Famiglietti  Bros.,  $11,731. 

♦  Boston,  Pa. — Contract  awarded  by  Co. 
Comrs.  to  C.  N.  Haggart,  Pittsburgh,  for 
constructing  repairs  to  county  bridge  No. 
6  over  Youghiogheny  River  at  Boston  at 
$18,425.  The  work  includes  new  approa^cb 
to  bridge,  new  wood  block  floor  and  new 
street  car  rails. 

♦West  Chester,  Pa. — Contract  awarded 
Aug.  23  for  a  steel  girder  bridge  across 
Muddy  Run  to  Whitaker  &  Deal,  Harrls- 
burg, and  P.  J.  McCormick  &  Son,  West 
Chester.     Isaac  Y.  Ash,  Co.  Controller. 

♦Wilmington,  Del. — Baltimore  &  Ohio 
R.R.  Co.  will  carry  Lancaster  Avenue  6ver 
tracks  on  a  bridge,  on  concrete  found.".- 
tlon,  with  paved  roadway  34  ft.  6  in.  wide 
and  sidewalk  on  each  side,  making  total 
width  of  avenue  60  ft.,  and  contract  for 
foundation  has  been  awarded  to  Jas.  F. 
Brogan  Co.,  Philadelphia,  Pa.,  and  for 
superstructure  to  King  Bridge  Co.,  Cleve- 
land, Ohio. 

♦Princeton,  Ga. — Contract  awarded  by 
Countv  Commissioners  for  a  bridge  at 
Princeton  to  East  St.  Louis  Bridge  Co.  of 
East  St.  Louis,  111. ;  bridge  consists  of  2 
spans  at  73  ft.  9  in.  and  one  span  at  105 
ft.,  concrete  caps  to  be  placed  on  present 
substructure:  contract  price  $4,357. 

♦Nekoosa,  Wis,  —  Contract  for  con- 
structing four-span  876-ft.  bridge  across 
Wisonsin  River  awarded  Wausau  Iron 
Wks.,  Wausau,  at  $42,889. 

♦Wadena,  Minn.  —  Contract  awarded 
Aug.  23  for  constructing  Bridge  1551  to 
Minneapolis  Bridge  Co.,  Minneapolis,  at 
$4,875.     Eugene  Boss,  Co.  Aud. 

♦Girard,  Kan.— Contract  awarded  Aug. 
18  for  constructing  bridges  as  follows:  To 
Concrete  Steel  &  Constr.  Co..  Joplln.  Mo., 
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for  4  steel  (Irder  hrtil»ifc  taacref  Ooor.  at 
UM*:  alao  to  tk*  Topilm  BrMa*  *  Iron 
Cd^.  ToiMka.  for  «■•  fiomnntm  brtdce  for 
n.M«.    ClMzlM  C  Bnrttt.  Co.  Clk. 

■kattaa.    Kan.— Ooatrmet    awarded 

~  _'  at  Maahatlan  Aus.  IT 

BvMb*  Oa..  CaDton.  Ohio,  tor 

IK  OMa  BrMa*.  Riley  County. 

aayfeM  tor  steel  Jotats  tlt.lt* 

wood  Jetatt  l*.«»T. 

>F»ai«at.  Nak.  —  Coatiact  awarded 
AoK.  M  hf  OamaXT  Suparr.  to  Standard 
Bildas  OOb.  Oaaaha.  fM-  coastructlns 
Wldgas  daitec  year,  oae  M  and  one  4t 
ft.  steal  sirdar,  oae  M.  one  M.  one  CO. 
oae  T*  aad  oa*  M  ft.  steel  tnias  bridce 
aad  sock  otkar  brMps  as  may  be  found 
aoeaasary.     Jeka  O'OoBBor,  Co.  Clk. 

ACalltonrta^— VyiOowInc  are  bids  of>«ned 
Abb.  a  by  State  Hishway  Coma..  Sacra- 
aaatow  tor  ratnforcad  concrete  bridce, 
akoat  Ut  ft.  looB  wltb  oae  UO-fL  arch 
aad  two  114-ft.  arches,  dear  span  across 
Sacnuaaato  Rlrer.  near  Dansmair:  F.  H. 
Oraaa.  Bureka.  CaL.  SXX.<M  (awarded 
coatraet):  P.  J.  Lechner.  Alamoda.  tS3.- 
M4:  Moffett  *  Mead.  San  Pranetseo.  $14.- 
7M:  PaciAc  Coast  Constr.  Co..  Fyesno. 
mjM:  BBglaeer's  estimate  mitl. 


'Mania  Bafkara,  Cal.— Contract  was 
awarded  J«1t  S  to  Ifanos  *  Munos.  L>aa 
AaasisB.  far  ooaatractinK  concrete  bridce 
«a  CkiilllD  aad  Castillo  Streets,  at  tlS.OOO. 
A.  B.  Oook.  City  Encr. 

VlaaNs,  CaL— Loweet  bid  oi>ened  Aur 
M  for  eoastnetins  4M  ft.  reinforced  con- 
crete brMga  across  Klnm  River  near 
KlaokatT  snbmttted  by  Turnrr  tt  Co.  at 

ATllden,  Idaho. — Contract  for  construct- 
IBS  bridce  and  remoTins  old  bridre  across 
anake  RtT«r  at  Tllden  awarded  by  Co. 
Oonira.  to  Midland  Bridse  Co..  Kansas 
Oty.  Mo.,  at  njM. 

-^Winnipeg.  Man.— Contract  for  con- 
stmctlns  two  steel  and  concrete  bridges 
tn  Swan  Rlrer  Dist.,  to  cost  tl&.000. 
awarded  as  follows  (one  is  to  have  a  IM- 
ft.  spam,  the  other  a  75-ft.  span):  Sub- 
to  S.  C.  Hill  *  Co..  WInnipeK. 
structure,     to     Alcoma     Steel 


aad     aopersti 
Brtdas  CoT 


PAVING  AND  ROADS 


PROPOSED     WORK 

llolyalcs.  Msss. — Bd.  Pub.  Wks.  rejected 
as   btai   recently    opened    for    fumlshinB 
'    ^  planks  aad  wooden  parins  block. 


SmItMleld.  R.  I. — Town  Council  <Georse 
E.  Thurber.  Prea.,  Greenville)  reported  to 
have  Instructed  highway  committee  to  re- 
pert  on  cost  of  osw  road  machinery. 

Brooklyn,  N.  V. — Board  cf  Estimate  of 
Xew  York  has  authorised  improvement  of 
sixteen  hi^ways  and  sewers  for  Brooklyn, 
to  oast  t*7.«M,  aad  three  in  Queens,  to 
east  tM.TM;  also  preliminary  authorlza- 
1  for  Brooklyn,  to  cost  113.400. 

N.  J.— All  bids  opened  Aur 
avins  l>yons  Avenue  have  been 
by  the    Bd.    Chosen    FVeeholders. 


Jsrasy  City,  N.  J<— Beported  Bd.  (Chosen 
F^eekoMers  win  soon  let  contract  for  re- 
pavtac  nasalc  Arenue.  and  also  Pateraon 
Flaak  Boad.  Granite  bkxrk  will  be  used 
«a  FBsaale  Avanua. 

Nawartc.  N.  J. — ^Board  of  Street  and 
Water  Coaus.  voted  to  pave  Chelsea  Ara- 
aaa  with  asphalt. 

Hanlsbiirg.  Pa. — Citixens  of  Delaware 
aad  Chester  eountiea  hare  raised  170.000 
toward  repair  of  Baltimore  Pike,  throuch 
tbaoa  two  ooontiea  and  paasing  throunh 
PhUadalpkla.  The  total  lencth  of  the  road 
froai  nriladslphia  to  the  Maryland  State 
kniiadary  Is  a«praKimalety  M  miles  snd 
H  M  rsportad  that  Ike  State  will  add  tjoo.- 
«M  to  thia  sam.  Addreai  State  Hlshwar 
OaauBlsatoBer.  Rantshurs 

Rsadlac.     Pa.— City     Council     provided 
tl9.M*  tor  additional   street   pavinc.    in- 
Flfth.  Oranse.    RiKhlh  and   other 


•rovad  spadAeai 
Araaah  Araai 


1/— Bd.  Awards  has  ap- 
tloaa  for  sheet  asphalt  on 
aad  Rassdalc  Street. 

Loolgatea,  Va^-^leported  bonds  for  Its.- 
dM  wlirhe  sold  Sept.  I  by  County  Comrs. 
Hot  aeaatractlBK  aad  Improrins  roads. 

PMkmtttvrt,  W.  Vs.-^londs  for  ttOO.OM 

Cor  street  laiprorements  sold. 


Airy,  N.  C— ClUaens  of  West- 
flaM  aad  Shoala  Townships  voted  IM.OOO 
"      '  I  for  bulldlnc  sraded  sand  clay  roads. 


Csnersvllle,  Os.— See  "Water  Works." 

Jssup.  Os. — At  recent  )oint  meetinc 
betweea  (bounty  Comra.  of  Wayne  and 
libaitf  Coimtieis.  sorrcr  for  new  publte 
read  Isadlna  from  Liudowtd  -  in  Ijberty 
Omnty  to  Deetortown  in  Wayne  County 
was  ordered  Bkide.  This  survey  carriee 
with  it  plans  and  apedncationji  for  brldKe 
aeiass  Altamaha  River  at  Doctortown. 
Ban-rcr.  plana  of  bridfe.  etc..  lo  he  sub- 
mitted to  Commissioners  at  meeting  to 
be  keld  Sept.  II.  For  further  information 
address.  Ira  M.  Rayboo.  Ctk.  Co.  Comrs., 
Jesop. 

Macon,  Oa.— Concrete  has  been  selected 
by  Coandl  for  pavins  Montpelier  AvenUe. 


Miami,  Fla.— Reported  Council  has  au- 
t))ortxed  paving  with  asphalt  portions  of 
Avenues  B.  C.  D.  G.  E  and  J.  the  Boule- 
vard. Eichteenth.  Twentieth.  Seventh, 
Sixth.  Eighth.  Tenth  and  Fourth  Streets. 

Jackson.  Miss.— County  Bd.  Superv.  has 
appointed  a  committee,  of  which  J.  L,. 
RedfleM  is  a  memt>er,  to  have  charge  of 
buUding  gravel  roads  in  the  vicinity  of 
Edwards  to  cost  115.000. 

Dsyton,  Tsnn. — Comrs.  of  Khea  County 
at  Dayton  will  construct  highways  to 
cost  tMO.OOO.  Engineers  are  making  pre- 
liminary eurveys  and  contract  for  »250,000 
worth  of  work  will  be  let  about  Sept.  16. 
This  work  will  include  approximately  32 
miles  of  the  Dixie  Highway  and  will  bo 
completed  i)«fore  any  other  work  is  com- 
menced. For  information  address  J.  H. 
Hoskins.  Ch.  Engr..  County  Highway 
Comn. 

Msryvllle,  Tenn. — Citixens  of  the  county 
voted  1300.000  bonds  for  building  new  pikes 
and  macadamlxing  those  already  graded. 

Albany,  Ky. — Citixens  of  county  voted 
ISO.OOO  bonds  to  build  Dixie  Highway 
through  Clinton  County. 

Dixon,  Ky. — The  County  Fiscal  Court 
has  approved  plans  and  speclflcations  for 
improving  Dixie  Providence  Road  through 
to  Hopkins  County  line  near  Yarmouth,  a 
distance  of  15  miles,  and  the  Dixon-Sebree 
Road  through  to  Green  River.  IS  mlles._ 

Jamestown,  Ky.— Citixens  Aug.  21  voted 
340.000  bonds  for  constructing  bridges  and 
roads  Bonds  to  be  sold  aoout  April  1. 
Contract  for  construction  to  be  let  about 
May  1.  E^nglneer  not  yet  selected.  Ad- 
dress L.  O.  Beriuu'd.  (^.  Clk. 

Bowling  Green.  Ohio — Wood  County 
Rosd  Improvement  bonds  amounting  to 
$2«.000  sold. 

Dsyton,  Ohio. — City  Commission  has 
adopted  ordinances  providing  for  Issuing 
of  bonds  for  following  purposes:  3457.000 
Pity's  share  for  street  paving  and  repair; 
3130.000  for  Fire  Hepartment  new  engine 
house  and  equipment:  3250.000  for  storm 
■ewers:  3115.000  for  Keowee  Street  bridge: 
350.000  for  workhouse  farm  bulIdlnRs: 
318.000  for  condemnation  property  for 
streets:  317.000  for  Improving  Central 
Market  House;  etc. 

Fostorls,  Ohio. — Street  Improvement 
bonds  amounting  to  313,290  sold. 

Marlon.  Ohio. — Pike  Comrs.  have  sold 
{2n.rirto  Kennel  Free  Turnpike  bonds. 

Westervllle.  O.— Bonds  for  323.000  Vine, 
W.  Home  and  Winter  St.  paving  bonds 
win  be  sold  Sept.  23  by  R.  D.  Bennett, 
Village  Clk. 

Xenis,  Ohio.— Bonds  for  324.000  will  be 
sold  Sept.  7  by  C.  F.  L«gan.  City  Aud..  for 
pavintr.  curbing,  guttering  and  construct- 
ing sewers. 

Frsnicfort,  Ind. — Gravel  Road  improve- 
ment bonds  amounting  to  331.280  sold. 

(ioshen.  Ind.— Co.  Comrs.  rejected  all 
bids  opened  recently  for  construcllne  ten 
miles  of  concrete  pavement  connecting 
Oakland  Avenue  out  of  Elkhart  with  Wa- 
I'nrusa  throueh  Concord,  Harrison  and 
Olive  Townships. 

Adrian.  Mich. — A  ^even-mile  stone  roar! 
connectine  Adrian  with  northern  Ohio  Is 
to  he  constructed  bv  Fairfield  Township; 
cost  332,000. 

Edwardsvllle,  III. — City  proposes  paving 
Handle,  Centre  and  Buchanan  Stn.  with 
brick,  on  *-ln.  concrete  and  combination 
curb.  Geo  Schaffer,  Kngr,  Bohn  BIdg. 
Frank  L.   Nash.  City  Clk. 

Jacksonville.  III.— Bd.  I,ocal  Improv. 
considering  repavlng  W.  State  Street. 
Majority  of  property  owners  favor  tar\'ia 
re-topping. 

Murphysboro,  III. — Bd.  Ix>cal  Improv. 
voted  to  pave  Bridge  Street  with  brick. 
from  Eighth  to  First  Street.  Contract  to 
l>e  let  In  December.  Engineer's  estimate. 
310.bO0.  Nineteenth  Street  will  also  be 
paved  with  brick,  from  Pine  to  Oartside 
Street;  estimated  cost  320.000. 

Quincy,  III.  .—  Bd.  of  L.ocaI  Improv. 
adopted  resolution  provldinic  for  paving 
with  brick  block  on  concrete  foundation  7 
blocks  on  Fourteenth  Street,  north  and 
south  of  Main.  Public  Engineer's  esti- 
msle  of  cost  328,737.  Construction  may 
he  deferred  until  spring. 

Sprlnofleld,  III. — Bd.  I.,ocaI  Improv.  of 
Pteaaure  Driveway  and  Park  Dist.  pro- 
ixise  pavin*  with  asphalt  on  Grand 
Boale.:  cost.  tl2.00«.  WT  I..  Wilson.  Park 
Dist.  Engr. 

Sprlngflsld,  III. — An  ordinance  for  pav- 
ing Fourth  Street  from  Monroe  to  Jef- 
ferson with  creosoted  block  being  con- 
sidered by  City  Commission;  estimated 
cost  IK.OOO 

St.  Chsries,  III,— fity  Ouncil  has  passed 
an  ordinance  providing  for  paving  with 
concrete  foundation  with  a  brick  and  as- 
phalt filler  portions  of  West  Main.  West 
Fourth.  West  Third  and  other  streets,  at 
a  total  cost  of  about  3<3,490. 

Wsuwstosa,  Wis. — Town  Board  reported 
lb  have  decided  to  open  a  new  macadam 
road  from  state  fair  park,  extending  2 
miles  west. 

Ft.  .Madison,  lows. — Plans  being  pre- 
paired  for  about  2<i(  miles  of  brlrk  and 
cement  paving.     A.    P.   Brown.   Mavor. 


Minneapolis,  Minn.— Bonds  for  $S2,000 
will  be  sold  about  Sept.  9  for  street  im- 
provements. 

Minnesota.— State  HiKliway  Comn.  has 
airected  completion  and  construction  of 
highways  in  the  state  costing,  for  state's 
share,  3131.600.  About  Hfty  miles  of  road 
will  be  improved.  Including  eighteen  and 
one-half  miles  of  the  Yellowstone  trail 
west  of  Granite  Falls,  Minn. 

Cherryvale,  Kan. — City  proposes  to  pave 
Liberty  Street  with  vertical  fiber  block, 
on  rolled  cinder  foundation,  combined 
curb  and  gutter.  Forest  C.  Barber,  City 
Clk. 

Great  Bend,  Kan. — Proposed  to  lay 
about  20,000  sq.  yds.  asphaltic  concrete 
pavement. 

Fremont.  Neb. — Contract  soon  fo  de  let 
by  City  Council  for  paving  six  districts. 
Including  Fourth,  Eighth  and  Ninth 
Streets,  Nye  and  Military  Avenues.  Bids 
will  be  considered  on  sheet  asphalt,  as- 
phaltic concrete,  bltuUthic,  brick,  granite, 
concrete,   etc. 

Norfolk,  Neb. — City  contemplates  pav- 
ing 52  blocks  including  S.  9th  St.,  Pase- 
walk  and  Park  Avenues,  with  asphaltic 
concrete  and  4H  miles  concrete.  Address, 
P,  T.  Stafford,  City  Clk. 

Great  Falls,  Mont,— Reported  City  Coun- 
cil passed  resolution  creating  special  Im- 
provement district  for  pavinR  Fifth  Ave- 
nue north  from  Park  Drive  to  Ninth 
Street,  and  cross  streets  from  Fifth  to 
Sixth  Street  alleys  north.  Estimated  cost, 
creosoted  wood  block,  363,435;  standard 
bitultthic,  $59,842,  or  gravel  bitullthlc, 
350,134. 

Missoula,  Mont. — City  Council  consider- 
ing paving  E.  Front  Street  in  Special 
Improv.  Dist.  No.  37,  with  wood  block, 
asphalt  or  standard  bitulithic  on  4-in. 
concrete  foundation.  L,  E.  Harris,  City 
ak, 

Kansas  City,  Mo.— Bd.  Pub.  Wks.  de- 
cided to  pave  McGee  .Street  from  Fif- 
teenth to  Twentieth  Streets  witli  creo- 
soted wood  blocks. 

Paragould,  Ark. — City  Council  has  been 
petitioned  to  create  a  new  paving  district 
to  Include  about  10,000  sq,  yd.  paving. 

Bryan,  Tex. — Co.  Comrs.  have  sold  $400,- 
000  good  road  bonds. 

Dallas,  Tex, — Bd.  City  Comrs.  author- 
ized paving  of  Victor  Street  from  Render- 
son  to  Lowell  Streets. 

Belllngham,  Wash.  —  Council  reported 
passed  resolution  to  improve  Lake  What- 
com Road  t>etween  brid.^c  crossing  Lake 
VVTiatcom  and  city  limits,  by  clearing, 
grading  and  hardsurfacins  18  ft.  wide: 
also  to  lay  5-ft.  concrete  sidewalks  on 
both  sides  of  Humboldt  Street,  from  Lake 
to  Whatcom  Streets,  with  necessary  park- 
ing strips,  and  grading,  laying  IB-ft.  pave- 
ment on  Al.abama  Street,  between  Or- 
leans Street  and  St.  Clair  Street:  cost  of 
latter  to  be  $24,000. 

Bremerton,  Wash. — Contracts  soon  to  be 
let  for  constructing  concrete  walks  on 
portions  of  Fourth  Street  and  Burwell 
Avenue. 

Colfax,.  Wash. — County  Commissioners 
have  ordered  grading  and  graveling  of  4 
miles  of  highway  connecting  present  high- 
way 2M  miles  southeast  of  Pullman  and 
running  southwest  from  Pullman  to 
Wawawal,  on  Snake  River. 

Pasco,  Wash.^.  W.  Hamilton,  Co. 
EngTy  Instructed  to  prepare  plans  and 
specifications  for  macadamizine;  approx- 
imately 10  miles  of  county  highway,  about 
30,000  sq.  yds. 

Pullman,  Wash, — City  Council  passed 
resolution  for  improvement  of  Kamlacken 
Street,  by  filling,  grading,  parking  and 
paving;  cost  about  $14,000. 

Seattle,  Wash,- Plans  approved  bv  Bd. 
Pub.  Wks.  as  follows:  Concrete  walks, 
paving,  etc..  East  Valley  Street,  $11,500; 
paving  Western  Avenue,  concrete  walks 
on  West  Dravus  Street,  etc.  A.  H.  Dimock. 
City  Engr. 

City  Engr.  A.  H.  Dimock  estimated  the 
cost  of  paving  Forty-seventh  Street  N.  E. 
at  328,206,  and  Meridian  Avenue  a  $39  299 
He  has  submitted  lo  Bd.  Pub.  Wks.  plans 
for  paving  with  brick  block  on  Pike  Street 
and  for  paving  Thirty-fifth  Avenue  S.  W. 
and  concrete  walks  on  Vallet  Street. 

Tacoma,  Wash. — County  Commissioners 
authorized  L.  H.  White,  Co.  Engr.,  to 
make  survey  of  106  miles  of  Mount 
Rainier  National  Park  Highway  and  per- 
'l?.™. ?"."'"***"  °"  '^<»t  "f  hardsurfaclng 
this  highway  from  Tea  House,  the  end  of 
present  pavement,  to  top  of  Chon  Hill; 
'^"•allve    estimates    of    cost     $100,000    to 

Oregon  City,  Ore,— CouncM  reported  to 
have  ordered  Seventh  and  Tenth  Streets 
from  Main  Street  to  Railroad,  improved 
with  asphaltic  concrete;  contract  will 
probably  be  let  In  September. 

Oregon  City,  Ore.— County  Judge  An- 
derson reported  to  have  announced  that 
county  road  from  Abernathy  bridge  to 
Oladstone,  a  distance  of  1%  miles.  16  ft. 
wide,  may  be  paved  this  year,  following 
the  offer  of  W,  H.  Worsick  to  the  County 
™°ifli  l".  '"''..^  ''■''J-  asphaltic  concrete 
pavement,  with  a  10-year  guarantee  for 
Jl  per  sq.  yd.,  or  about  $12,000. 


Oregon  City,  Ore.— City  Council  consid- 
ering paving  with  asphaltic  concrete  on 
portions  of  Third,  Fourth.  Kifth,  Sixth  and 
other  streets. 

Pendleton,  Ore,— Thos.  Fitzgerald,  City 
Recorder,  writes  that  proposed  paving  of 
S.  Main  St.  with  gravel  bitulithic  will  cost 
$8,500.     Contract  to  be  let  at  once. 

Tillamook,  Ore. — City  Council  passed 
resolutions  to  improve  Second  Avenue,  E., 
by  grading,  rolling  roadway,  paving  with 
sheet  asphalt,  concrete  walks,  concrete 
curbs,  etc. 

Anaheim,  Cal. — O.  E.  Stewart.  City 
Engr.,  writes  about  66,000  sq.  yd.  pav- 
ing contemplated  on  Broadway,  East 
Broadway  and  West  Broadway  with  sheet 
asphalt  surface,  concrete  base  and  con- 
crete foundation,  no  fill;  estimated  cost 
$1.40  per  sq.  yd.  Bids  for  construction 
to  be  received  in  about  three  months. 

Santa  Monica,  Cal, — Superior  Court  has 
decided  in  favor  of  the  Co.  Comrs.  In  the 
mountain  boulevard  contemplated  between 
the  coast,  about  seven  miles  from  Santa 
Monica,  winding  over  the  mountain, 
through  Las  Tunas  canyon,  to  the  To- 
panga  post  ofllce.  Road  is  to  be  about 
seven  miles  long  and  18  ft.  wide. 

Ventura,  Cal. — Citizens  Aug.  24  voted 
$1,000,000  bonds  for  constructing  countv 
highways.     J.  B.  McCIoskey,  Co.  Clk. 

Globe,  Ariz. — Citizens  of  county  voted 
$500,000  bonds  for  good  roads. 

Coeur  D'Alene,  Idaho. — E.  M.  Booth, 
.State  Engr.,  and  Co.  Comrs.  are  consider- 
ing the  building  of  a  permanent  highway 
from  this  city  to  the  Shoshone  County 
line,  .a  distance  of  12  miles;  cost  $24,000. 

Cottonwood,  Idaho — A.  J.  Warren, 
County  Surveyor,  will  make  surveys  and 
estimates  for  paving  business  section  of 
town. 

Cottonwood,  Idaho, — Bd.  of  City  Trus. 
reported  to  have  decided  to  pave  within 
the  next  few  months  the  main  business 
streets.  Fred  Warren,  County  Engineer, 
reported  to  have  prepared  plans  and  esti- 
mates cost  at  $12,000  and  $18,000,  accord- 
ing to  type  of  pavement  used. 

Emmett,  Idaho. — Reported  City  Council 
has  created  improvement  district  provid- 
ing for  construction  of  cement  sidewalks 
on  12  blocks:  also  for  cement  crossings, 
laterals  and  culverts  on  14  streets. 

Hoqulam,  Wash, — Council  reported  to 
have  adopted  resolution  providing  for  im- 
provement of  Riverdale  Road,  including 
North  Hoqulam  arterial  road,  Riverdale 
Road,  etc.,  by  grading,  paving,  etc.  Cost 
estimated  at  $161,055. 

Kellogg,  Idaho. — City  Engineer  author- 
ized to  submit  estimate  for  paving  with 
concrete  Main  Street,  from  Wardner  line 
to  end  of  present  paving. 

Wallace,  Idaho, — Ordinance  introduced 
in  Council  providing  for  paving  entire 
residence  district,  including  Bank,  Cedar, 
Pine  and  River  Streets,  from  Fifth  Street 
West  to  First  Street,  both  inclusive. 

Bertie.  Ont. — Council  intends  recon- 
structing and  improving  Erie  Road  at  a 
cost  of  $15,725. 

Prince  George,  B,  C. — Citizens  reported 
voted  $15,000  bonds  for  paving. 

BIDS     DESIRED. 

Boston,  Mass.— Until  Sept.  7  by  Edw.  F. 
Murphy,  Comr.  Pub.  W1(S.,  for  furnishing 
material  and  laying  asphalt  or  bitulithic 
pavement  on  portions  of  Normandy  Street, 
Dorchester,  and  Dane  Street,  West  Rox- 
bury. 

East  Hartford,  Conn, — Until  Sept.  7  by 
Bd.  Comrs.  East  Hartford  Fire  Dist. 
(Frank  S.  Forbes,  Clk.)  for  2500  ft. 
macadam  roads  on  Central  Avenue  and 
Linden  Street  and  about  10,000  sq.  ft.  con- 
crete walks  on  Larrabee  Street  and  Burn- 
slde  Avenue. 

Norwalk,  Conn.  —  Until  Sept.  14  by 
Washington  Bridge  Constr.  Com.  (A.  F. 
Beard,  Chmn.)  for  furnishing  and  placing 
wood  block,  vltr.  block,  concrete  or  amie- 
site,  partly  on  existing  concrete  founda- 
tions, and  partly  around  tracks  which  are 
in  process  of  construction,  advertised  in 
Engineering  Record. 

Albany,  N.  Y.— Until  Sept.  7  by  Bd. 
Contract  and  Supply  (Isidore  Wachsman, 
Secy.),  for  improving  Washington  and 
Slingerland  Sts.,  and  repaying  Madison 
PI.  Work  to  include  grading  and  paving 
with  asphalt  or  vitr.  shale  hlocifs,  repav- 
ing  with  redressed  granite  blocks,  con- 
structing concrete  walks,  laying  vitr.  pli)e 
sewers,  etc.;  also  grading  .Sheridan   Park. 

Frankllnvllle,  N.  Y.— I'ntll  Sept.  6  by 
R.  L.  Farnham,  Village  Clk.,  for  paving 
Park  Square,  about  3000  sq.  yd.,  with 
vltr.  brick  on  concrete  foundation. 

Jersey  City,  N.  J.— Until  Sept.  9  by  Bd. 
City  Comrs.  for  repaying  portions  of  Pine 
Street  and  Communipaw  and  Sklllman 
Avenues.     Michael  1.  Fagen,  City  Clk. 

Newark,  N.  J.— Until  Sept.  16  by  Bd. 
Street  &  Water  Comrs.  (M.  R.  Sherrerd, 
Ch.  lOngr.),  for  grading,  curbing.  Mag- 
ging and  paving  portions  of  Frcmt  Street 
and  Sayhrook  Place,  to  include  the  fol- 
lowing: 8970  cu.  yd.  extra  excav. ;  4200 
sq.  yd.  new  oblong  granite  block  pavt.  on 
6-In.  concrete  foundation;  1400  .sq.  yd. 
trap  rock  block  pavt.  reclipped  and  paved 
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on  new  6-in.  concrete  foundations;  150 
sq.  yd.  new  brick  pavt.  and  150  sq.  yd. 
new  asplialt  pavt.,  both  on  6-in.  con- 
crete foundation;  2250  lin.  ft.  20  x  6  in. 
four  cut  granite  curb,  set  in  concrete; 
260  lin.  ft.  cut  granite  corners;  21,500 
sq.    ft.    5-in.   artificial   walls,    etc. 

Union  (P.  O.  Weehawken),  N.  J. — Re- 
ported desired  until  Sept.  7  by  Town 
Council  for  improving  and  repaying  por- 
tions of  Fulton  Street  and  Bergenline  Ave- 
nue.    Emil  Bantz,  Town  Clk. 

Westfieid,  N.  J.— Reported  desired  until 
Sept.  7  by  Charles  Clark,  Town  Clk.,  for 
9910  sq.  yd.  macadam,  2700  ft.  curb  and 
9100  yd.  excav. 

Bethlehem,  Pa.— Until  Sept.  11  by  Mil- 
ton M.  Mitman,  Chmn.  Street  Com.,  at 
office  of  Victor  E.  Tice,  Boro.  Secy.,  South 
Main  Street,  for  paving  with  amiesite,  on 
Linden,  Broad  and  Main  Streets  and  Pros- 
pect Avenue,  approximately  45.000  sq.  yd., 
on  3-in.  concrete  base.  A.  M.  Cawley, 
Boro.  Engr.,  First  Natl.  Bank  Building. 

Pennsylvania.— Until  Sept.  15  by  State 
Highway  Dept.,  Harrisburg  (R.  J  Cun- 
ningham, Comr.),  for  reconstructing  11,9S7 
lin.  ft.  of  either  bituminous  or  cement 
concrete  pavement,  16  ft.  wide,  in  Kennet 
and  East  Marlborough  Townships,  Ches- 
ter Co.,  and  22,999  lin.  ft.  in  Henderson 
Township,  Huntingdon  Co. 

Pittsburgh,  Pa.— Until  Sept.  23  by  Hyatt 
M.  Cribbs.  Co  Controller,  for  improvmg 
Painters  Run  Rd.,  Mount  Lebanon  and 
Upper  St.  Clair  and  Scott  Townships,  a 
distance  of  4  miles. 

Saxonburg,  Pa. — Until  Sept.  7  by  E.  L. 
Rudert,  Boro.  Clk.,  for  improving  Main 
Street,  in  all  about  7150  sq,  yd.  paving. 
2753  cu.  yd.  excav.  and  4182  lin.  ft.  sand- 
stone or  concrete  curbing. 

Jacksonville,  Fla. — Reported  desired  un- 
til Sept.  9  by  City  Clerk  for  grading, 
draining,  curbing  and  paving  Adams, 
Pensacola  and  other  streets.  Isham  Ran- 
dolph &  Co.,  Consult.  Engrs.,  Heard 
Building. 

Linden.  Ala. — Reported  desired  until 
Sept.  7  by  A.  L.  Rasey,  Co.  Comr.,  for 
about  40  miles  sand  clay  gravel  road.  S. 
W.  Gaines,  Jr.,  Engr.,  Selmer. 

New  Orleans,  La.— Until  Sept.  21  by 
Dept.  Pub.  Finances  (A.  G.  Ricks,  Comr.) 
for  erecting  an  asphalt  plant  at  Perdido 
and  Clark  Streets. 

Clarksdale,  Miss. — Reported  desired  un- 
til Sept.  6  by  S.  S.  Carl.  Cjiancery  Clk.. 
for  2  miles  gravel  road  in  Supervisors 
Dist.  No.  1. 

Bluff  City,  Tenn.— Until  Sept.  20  by  Co. 
Rd.  Comrs.  (W.  D.  Lyons,  Chmn.)  for 
grading,  draining  and  macadamizing  pike 
roads.     C.  M.  Dulaney,  Engr.,  Blountville. 

Cincinnati,  Ohio.— Until  Sept.  7  by  Dir. 
Pub.  Service  (Parke  S.  Johnson,  Clk.)  for 
paving  portions  of  Gest  Street  with  as- 
phalt, constructing  granite  curbing  and 
necessary  drains  and  inlets. 

Columbus,  Ohio.— Until  Sept.  9  by  Dir. 
Pub.  Service  (Paul  B.  Kemper,  Clk.)  for 
100,000  standard  paving  bricks. 

Conneaut,  Ohio.— Until  Sept.  20  by  Dir. 
Pub.  Service  (L.  W.  Morgan,  Clk.)  for 
grading,  draining,  curbing  and  paving 
with  asphalt  or  shale  block  State  Street, 
in  all  14.400  sq.  yd.,  asphalt  or  brick  pave- 
ment, concrete  base,  12,000  lin.  ft.  con- 
crete curb,  2,550  lin.  ft.  storm  sewer,  to- 
gether with  manholes,  catchbasins,  etc. 

Elyria,  Ohio.— Until  Sept.  8  by  M.  M. 
Wilcox,  Dir.  Pub.  Service,  for  furnishing 
material,  grading,  curbing,  paving  and 
repaying  portion  of  Middle  Avenue,  to- 
gether with  drains,  manholes,  catch- 
basins,  etc. 

Lagrange,  Ohio. — Reported  desired  until 
Sept.  8  for  grading,  draining  and  resurfac- 
ing with  bituminous  bound  slag  macadam 
Lagrange  North  Center  Road,  about 
10,911  ft. 

Ohio.— Until  Sept.  10  by  Clinton  Cowen. 
State  Highway  Comr.,  Columbus,  for  im- 
provements on  following  roads  (work  in 
all  counties  includes  bridges  and  culverts. 
grading  roadway  and  paving): 

Allen  County,  Section  "E"  of  Lima- 
Delphoa  Road,  Marion  Township;  paving 
with  surface  treated  macadam;  length 
11,330  ft.;  estimated  cost  $30,201. 

Butler  County.  Section  "G"  of  Cincin- 
nati-Hamilton Road,  Fairfield  Township; 
constructing  steel  bridge  and  remodeling 
abutments  at  station,  71  -f  40;  estimated 
cost  $1,695. 

Champaign  County,  Section  "N"  o( 
Urbana-Sidney  Road,  Concord  Township; 
paving  with  waterbound  macadam;  length 
5280  ft.;  estimated  cost  $8,401. 

Delaware  County,  Section  "H"  of  Co- 
lumbus-Sandusky Road,  Delaware  and 
Liberty  Townships;  paving  with  bitumin- 
ous macadam;  length  5520  ft.;  estimated 
cost  $14,020;  alternate  bids,  paving  with 
waterbound  macadam  and  reinforced  con- 
crete; length  .')520  ft.;  estimated  cost 
$14,5.'.3. 

Geauga  County,  Section  "H"  of  Biirton- 
Bloomflcld  Road,  Burton  and  MiddlefieM 
Townships;  paving  with  concrete;  lengtli 
15,710  ft.;  estimated  cost  $36,008. 

Jefferson  County.  Section  "1"  of  Ohio 
River  rtoad.  Wells  Township;  paving  with 
concrete;  length  7000  ft;  estimated  cost 
$40.4r.8. 

Montgomery  County,  Section  "L"  of 
Dayton-Troy  Eastern  Road.  Mad  River 
Township;  paving  with  brick;  length  7300 
ft.;  estimated  cost  $31,716. 


Montgomery  County,  on  Section  "K"  of 
the  Dayton-Indianapolis  Road:  Contract 
No.  1 — Main  Market  4,  Madison  and  Jef- 
ferson Townships;  constructing  bridges 
and  culverts;  length  10,700  ft.;  estimated 
cost  $1,378.  Contract  No.  2 — Madison  and 
Jefferson  Townships;  paving  with- brick; 
length  10,700  ft.;  estimated  cost  $40,439. 

Van  Wert  County,  Section  "E"  of  Van 
Wert-Delphos  Road,  Ridge  Township; 
paving  with  bituminous  macadam;  length 
5363  ft.;  estimated  cost  $11,187. 

Wyandot  County,  Section  "H"  of  Bucy- 
rus-Upper  Sandusky  Road.  Crane  Town- 
ship; paving  with  brick;  length  5280  ft.; 
estimated  cost  $19,166. 

Wyandot  County,  Section  "G"  of  Upper 
Sandusky-Bellevue  Road,  Crane  Town- 
ship; paving  with  brick;  length  5280  ft.; 
estimated  cost  $18,117. 

For  Bureau  of  Maintenance  and  Repair: 
Jefferson  County,  Section  "H"  of  Steuben- 
ville-Cambridge  Road,  Cross  Creek,  Island 
Creek,  and  Steubenville  Townships;  re- 
pairing culverts,  grading  roadway,  and 
resurfacing  with  bituminous  macadam; 
length  20,998  ft.;  width  of  roadway  26  ft.; 
estimated  cost  $36,408. 

Cravrfordsvllle,  Ind. — Reported  desired 
until  Sept.  7  by  Co.  Comrs.  for  a  steam 
roller  not  less  than  10  tons.  Bennett  B. 
Engle.  Co.  Aud. 

Greensburg,  Ind. — Until  Sept.  6  by  Bd. 
Co.  Comrs.  tor  constructing  wood  block 
floor  on  two  bridges  over  Cliffy  Creek,, 
one  60  ft.  long.  16  ft.  wide;  the  other  85  ft. 
long,  16  ft.  wide.    L.  W.  Sands,  Co.  Aud. 

Indiana. — Bids  desired  by  County  Com- 
missioners for  constructing  roads  as  fol- 
lows: 

Until  Sept.  6: 

Newport,  1  mile  brick  pavement.  Prob- 
able cost,  $24,150.     Roy  Slater,  Co.  Aud. 

Jeffersonville,  macadam  or  crushed  stone 
road  in  Utica  Township.  George  W. 
Stoner,  Co.  Aud. 

Until  Sept.  7; 

Delphi,  macadam  road.  Rock  Creek 
Township.    M.  G.  Haun,  Co.  Aud. 

Lafayette,  gravel  roads  in  townships  as 
follows:  Perry,  1.05  miles:  Tippecanoe, 
about  8  miles;  Shelby  Township,  about  3% 
miles;  Washington,  1  mile;  Perry  and 
Washington,  about  2^  miles;  Wabash,  1 
mile;  Lauramie  and  Slieffleld.  about  3 
miles.     George  W.  Baxter,  Co.  Aud. 

Until  Sept.  9: 

Rochester,  4  gravel  roads  in  Henry 
Township. 

Until   Sept.   15; 

Anderson,  concrete  road  in  Anderson 
Township. 

Columbus,  Wis.— Reported  desired  until 
SJept.  14  by  Benjamin  Paepke,  City  Clk., 
for  improving  Madison  and  Otsego  Roads 
with  asphalt  or  tarvia  bound  macadam, 
and  Broadway  with  concrete. 

Guthrie  Center,  Iowa. — About  Sept.  20 
by  Seth  B.  Weeks.  City  Clk.,  for  about  30 
blocks  of  paving,  including  State.  Fifth. 
Prairie  and  Third  Streets.  Material  not 
.vet  decided  upon.  Engineers,  Bruce  & 
Standeven  of  Omaha,  Neb. 

St.  Paul,  Minn. — Reported  desired  until 
Sept.  7  by  August  Hohenstein,  City  Pur- 
chasing Agt.,  for  grading  and  improving 
Lansing  Avenue  and  repaying  University 
Avenue. 

Garnett,  Kan.— Until  Sept.  7  by  F.  S. 
Mitchell,  City  Clk.,  for  furnishing  ma- 
terial and  paving  portions  of  Fourth. 
Fifth  and  Oak  Streets  with  either  vitri- 
fied block  or  vertical  fiber  block  on  4-in. 
concrete  base.  Black  &  Veatch,  Engr.. 
Interstate  Building,  Kansas  City,  Mo. 

St.  Louis,  Mo.— Until  Sept.  7  bv  Bd. 
Pub.  Service  (William  T.  Findly,  Secy.) 
for  Improving  streets  as  follows:  Skinker 
Road  and  Market  Street,  with  treated 
wood  block;  Chariton  Street,  Duncan. 
.Arlington,  and  Lilburn  Avenues,  vitr. 
brick,  and  Ashland  Avenue,  with  refined 
asphalt. 

Taylor,  Tex.— Until  Sept.  21  by  City 
Comrs,  for  all  classes  of  pavt.,  approxi- 
mately 120,000  sq.  yd.  including  excav. 
curbs,  gutters,  headers,  drainage,  etc., 
advertised  in  Engineering  Record.  W.  E. 
Dozier,  Engr.,  Taylor;  A.  V.  Hyde,  Citv 
Clk. 

Bremerton,  Wash. — Until  Sept.  13  by 
City  Clerk  for  improvement  of  Fourth 
Street  by  concrete  sidewalks,  wood  curb 
and  gutter,  grading  and  retaining  walls; 
estimated  cost  $13,104;  also  same  im- 
provements on  Burwell  .\venue,  to  cost 
about  $10,000.     F.  S.  Hathaway,  City  Engr. 

Pullman,  Wash. — Reported  desired  until 
Sept.  7  by  Matilda  F.  Gannon.  City  Clk.. 
for  concrete  sidewalks  in  Local  Improv, 
Dist.  No.   25,  approximately  118.500  sq.  ft. 

Toronto,  Ont.— Until  .Sept.  7  by  T.  L. 
Church  (Mayor),  Chmn.  Bd.  of  Control, 
for  paving  portions  of  Central  and  Easton 
-Avenues,  Keele,  Mavety.  Metland  and 
other  streets.  Bids  desired  on  asphaltic 
concrete,  bitulithic  and  brick  block.  Also 
constructing  concrete  sidewalks  on  Ash- 
land, Boston,  Bowood  Avenues  and  numer- 
ous other  streets. 

PRICES     AND     LETTINGS. 
iflndicates  awarded  contract. 

-^Augusta,  Me. — Contract  awarded  by 
State  Highway  Comn.  Aug.  26  for  con- 
struction of  waterbound  macadam  road, 
2.1  miles  in  length,  located  in  Poland,  to 
James  McGregor.  Rumford.  at  $11,882.60. 
Next  3  lowest  bids:  Marco  Ijavorgna.  Can- 
ton. $11,999;  R.  G.  Miller  Contr.  Co.,  Hart- 
ford. Conn..  S13.179;  James  H.  Kerr, 
llnniford,  $13,193. 


:^Boston,  Mass. — Contract  awarded  Aug. 
23  by  Edward  F.  Murphy,  Comr.  Pub. 
Wks.,  to  Chas.  J.  Jacobs  Co.,  166  Devon- 
shire Street,  for  asphalt  pavement  on 
Prince  Street,  at  $11,580.  Next  3  lowest 
bids:  James  Doherty,  $11,836;  A.  H. 
Archer,  $12,030;  Martino  De  Matteo. 
$12,042. 

-^Massachusetts. — Following  are  3  lowest 
bids  opened  Aug.  24  by  .Massachusetts 
Highway  Comn.,  Boston,  for  state  road 
work: 

Weymouth — Columbus  Constr.  Co.,  16 
Foster  Street,  Boston,  $17,745  (awarded 
contract);  H.  L.  Thomas  &  Co..  Middle- 
boro,  Mass.,  $18,752;  W.  I).  Loud  &  Son, 
Quincy,  Mass.,  $17,995. 

Marlboro — John  A.  Gaffey,  Medford, 
$14,881  (awarded  contract);  R.  F.  Hudson. 
Melrose,  $15,437;  Middlesex  Contr.  Co..  7 
Water  Street,  Boston,  $15,825. 

Lincoln — Rowe  Contr.  Co.,  Maiden,  $11,- 
615;  Perini  Contr.  Co..  Framingham. 
Mass.,  $11,910  (awarded  contract):  R.  F. 
Hudson,  Melrose,   $13,141. 

Newbury-Shrewsbury — R.  F.  Hudson. 
Melrose,  $19,180  (awarded  contract);  Mid- 
dlesex Contr.  Co.,  7  Water  Street,  Boston. 
$23,047;  Joseph  McCormack,  East  Provi- 
dence, R.  I..  $24,747. 

Following  are  bids  opened  Aug.  31  bv 
State  Highway  Comn.  for  state  highway 
improvements : 

•Chelmsford.  5200  lin.  ft.:  Herbert  L. 
Thomas  &  Co.,  Middleboro.  $8,610  (award- 
ed contract):  PoUatto  &  Davis  Co.,  Low- 
ell, $9,364;  Perini  Constr.  Co.,  Ashland. 
$9,401. 

Ware  and  Palmer,  13,600  lin.  ft.:  Perini 
Constr,  Co..  Ashland,  $16,679;  Middlesex 
Contr.  Co.,  Boston,  $17,172;  R.  F.  Hudson, 
Melrose,    $20,838. 

Albany,  N.  Y- — Following  are  totals  of 
lowest  bids  opened  Aug.  26  by  State 
Highway  Comn.  at  55  Lancaster  Street, 
for  the  construction  of  highways  by 
State  aid: 

Road  5588,  Kaaterskill-Clove  Road, 
Greene  Co.,  3.95  miles:  James  M.  Hamil- 
ton &  Co..  Gardner.  $98,639:  St.  Lawrence 
Constr.  Co.,  Inc.,  Albany.  $115,940:  Abner 
M.  Harper.  Inc.,  Newbureh.  $117,149; 
James  Anderson.  Menands.  $117,469. 

Road  5579,  Mohawk-Paines  Hollow, 
Herkimer  Co.,  6.55  miles:  Newport  Constr. 
Co.,  Herkimer.  $63,077;  .Tames  Anderson. 
Menands,  $63,357;  Joseph  McCormick,  E. 
Providence,  R.  I..  $67,782. 

Road  5584,  Paine's  HoUow-Jordanville, 
Herkimer  Co.,  4.21  miles:  Joseph  McCor- 
mick, E.  Providence,  R.  I.,  $46,423;  New- 
port Constr.  Co.,  Herkimer.  $48,957. 

Road  773,  Wendellville-Lockport,  Part 
2,  Niagara  Co..  2.38  miles:  F.  J.  Mumm 
Contr.  Co.,  Buffalo,  $23,424. 

Road  799,  Toungstown,  Lookport,  Part 
2,  Niagara  Co.,  4.21  miles:  Arthur  F.  Mc- 
Conville,  Ogdensburg.  $53,156:  Greenfield 
Constr.  Co..  Hornell.  $.')4,245:  .Joseph 
Brumver,  Buffalo.  $54,909;  Woolsey  Constr. 
Co.,  Davenport,  Iowa,  $55  178. 

Road  1315,  Cambria -Wilson,  Niagara 
Co..  8  miles:  Joseph  Brumver,  Buffalo, 
$97,340:  Serviss  &  Mackev,  Toungstown, 
$101,902:  Thomas  F.  Shaughnessy,  Alhanv, 
$104,380;  Cold  Spring  Const.  Co.,  Buffalo, 
$105,307. 

Road  1153,  Lockport  City,  Market  Street 
and  Lake  Avenue,  Niagara  Co.,  1.27  miles: 
Greenfield  Constr.  Co.,  Hornell,  $69,644: 
Caleb  Hyatt,  Tonkers,  $70,101;  Langan 
Constr.  Corp.,  Albany,  $71,184;  Public 
Service  Contr.  Co..  Niagara  Falls.  $73,694. 

Road  5408,  Fulton  City,  East  First 
Street.  Oswego  Co.,  0.36  mile:  Oswego 
Constr.  Co.,  Inc..  Fulton.  $16,490;  William 
H.  Ring  Contr.  Co.,  Ogdensburg,  $16,495: 
J.  E.  Bishop,  Syracuse,  $16,866;  F.  P. 
Meckes.   Long  Pond,   Pa.,   $17,261. 

Road  817.  Scotch  Church-Blue  Corners. 
Saratoga  Co.,  3.57  miles:  .John  Arborio. 
New  Haven,  Conn.,  $34,960;  Weed  & 
Walsh.  Mechanicsville.  $35,092-  John  B. 
Dower.  Ballston  Spa,  $35,700;  Thomas  H. 
Karr,  Troy,  $36,437. 

Road  1320,  Mecklenberg-Perry  Citv, 
Schuyler  Co..  2.75  miles:  Patrick  D.  Coii- 
ley,  Ithaca.  $25,380;  Richard  Hopkins, 
Troy,  $26,804:  James  Rossney,  Buffalo, 
$27,202;  John  H.  Gordon.   Albany.  $28,267. 

Road  5575.  Perry  City-Trumansburg. 
.Schuyler  and  Tompkins  Cos..  4.12  miles: 
Patrick  D.  Conley.  Ithaca,  $35,160;  .Tames 
Rossney,  Buffalo,  $36,808:  Sullivan  Constr. 
Co..  Syracuse.  $37,784:  Bison  Citv  Eng 
&  Contr.   Co..  Inc..  Buffalo.  $38,255! 

Road  5577,  Middleburg  -  Breakabeen, 
Schoharie  Co.,  7.96  miles:  Weed  &  Walsh 
Mechanicsville,  $91,046;  Newport  Constr. 
Co.,  Herkimer,  $91,697;  ,Tames  Anderson, 
Menjinds.  $94^59. 

Road  b253-E,  Jasper-Addison,  Steuben 
Co.,  5.52  miles:  Kennedy  Constr.  Co.,  Al- 
bany, $38,796;  Greenfield  Constr.  Co.,  Hor- 
nell, $41,320:  John  C.  Bradley.  Corning 
$43,573;  T.  H.  Gill  Co.,  Binghamton,  $43,- 
710. 

Road  1076,  Newark  Vallev-Berkshire. 
Part  2,  Tioga  Co.,  4.29  miles:  Dana  W. 
Bobbins  Co..  Inc..  New  York.  $35,354  -  T 
H.  Gill  Co..  Binghamton,  $35,841;  Richard 
Hopkins.  Troy,  $36,166;  Sullivan  Constr. 
Co.,  Syracuse,  $36,190. 

Road  1077,  Newark  Vivlley-Berkshire. 
Part  1.  Tioga  Co..  4.72  miles:  Lane  Constr. 
Corp..  Meriden,  Conn..  $36,148:  T.  H.  Gill 
Co.,  Binghamton,  $39,279:  Dana  W.  Rob- 
bins,  Inc..  New  York  City,  $39,508:  Sulli- 
van Constr.  Co.,   Syracuse,   $39,559. 

Road  1109;  Cambridge-Ashgrove,  Wash- 
ington Co.,  2.06  miles:  William  L.  Sher- 
rili,  Hudson  Falls.  $16,975:  Juniata  Com- 
pany, Philadelphia,  Pa.,  $17,831;  Kellogg 
Boynton,  Keeseville,  $17,966. 

Road  5578.  Whitehall-Dresden  Center, 
Part  1.  Washington  Co.,  1.89  miles:  WM- 
liam  G.  Fox.  Saratoga  .Springs,  $29,582: 
Thomas   H.    Karr.    Troy,    $31,491;    John    B. 


Dower,     Ballston     Spa,     $32,058;     KellogK 
Boynton,  Keeseville,  $32,365. 

Road  1306,  Williams  Comers-Scott  Cor- 
ners, Westchester  Co.,  6.72  miles:  The 
Plerson  Eng.  &  Constr.  Co.,  Hartford, 
Conn.,  $66,010;  Frank  G.  Fowler  Constr. 
Co.,  Mount  Klsco,  $68,307;  Harris-Rose 
Constr.  Corp.,  New  York,  $68,619;  John 
De  Michael  &  Bro.,  Torrlngrton,  Conn., 
$70,904. 

Road  1307,  Ossinlng-Mlllwood,  West- 
chester Co.,  1.89  miles:  James  Clascla  & 
Vincent  Cartes!,  Mount  Vernon,  $22,231; 
Frank  G.  Fowler  Constr.  Co.,  Mount 
Klsco,  $25,276;  H.  B.  Sproul  Constr.  Co., 
PeeksklU,  $27,428. 

Road  1308,  Hawthorne  -  Pleasant vlUe, 
Westchester  Co.,  2.15  miles:  James  Garo- 
fano  &  Son,  Mount  Vernon,  $24,738; 
James  Clascla  &  Vincent  Cartesl,  Mount 
Vernon,  $25,700;  John  De  Michael  &  Bro., 
Torrington,  Conn.,  $26,040;  Frank  O. 
Fowler  Constr.  Co.,  Mount  Klsco,  $26,109. 

Road  1309,  Peekskill-Putnam  County 
Line,  Westchester  Co.,  6.63  miles:  Henry 
Clinton,  Poughkeepsie,  $67,954;  Conway 
Bros.  &  Kennedy,  EddyvUle,  $71,653;  H. 
B.  Sproul  Constr.  Co.,  Inc.,  Peekskill,  $73,- 
168;  Frank  G.  Fowler  Constr.  Co.,  Mount 
Klsco,  $76,788. 

Road  1323,  Ossinlng  -  Kltchawan  -  Pine 
Bridge,  Westchester  Co.,  4.62  miles: 
Frank  G.  Fowler  Constr.  Co.,  Mount 
Klsco,  $49,183:  H.  B.  Sproul  Const.  Co., 
Inc.,  Peekskill,  $51,389;  William  F.  Mc- 
Cabe  Const.  Co.,  Inc.,  White  Plains,  $58,- 
528 

Road  1326,  Thorn  Corner-Teed  Corner, 
Westchester  Co.,  2.81  miles:  H.  B.  Sproul 
Constr.  Co.,  Inc.,  Peekskill,  $25,795;  James 
Garofano  Sons,  Inc.,  Mount  Vernon,  $25,- 
841;  Frank  G.  Fowler  Constr.  Co.,  Mount 
Klsco,  $26,277;  Amos  D.  Bridges  Sons, 
Inc.,  Hazardvllle,  $26,710. 

Road  1324,  Whitehall  Corner-Wright 
Corner,  Westchester  Co.,  3.02  miles:  H. 
B.  .Sproul  Constr.  Co.,  Inc.,  Peekskill, 
$28,858;  Caesar  A.  Rossi,  Horlcon,  $28,- 
071;  Gruner  &  Hallenbeck,  Harriman, 
$29,120;  James  Garofano  &  Son,  Inc., 
Mount  Vernon,  $29,129. 

Bids  opened  same  time  and  place  for 
repair  of  following  highways  by  State 
aid: 

Contract  839,  Herkimer  Co.:  J.  J.  Mal- 
loy,  Schenectady,  $18,797;  Huntoon  & 
Ferguson,  Hudson  Falls,  $20,088;  Michael 
O'Brien,  Cortland,  $20,321;  Newport  Con- 
struction Co.,  Herkimer,  $20,366. 

Contract  852,  Herkimer  Co.:  John  P. 
Dugan  &  Co..  Amsterdam,  $10,360;  New- 
port Constr.  Co.,  Herkimer,  $10,569;  Harry 
W.  Roberts  Co.,  Utica,  $10,990;  Phelan  & 
Sullivan,   Utica,   $11,242. 

Contract  848,  Oneida  Co.:  Harry  W. 
Roberts  &  Co.,  Utica,  $13,649. 

Contract  841,  St.  Lawrence  Co.:  Arthur 
F.  McConville,  Ogdensburg,  $20,551;  Kel- 
logg Boynton,   Keeseville,   $21,878. 

Contract  844,  Schenectady  Co.:  J.  J. 
Malloy,  Schenectady,  $8,706;  John  P.  Du- 
gan Co.,  Amsterdam,  $8,923;  Huntoon  & 
Ferguson,  Hudson  Falls,  $8,936;  Brown  & 
Lowe  Co.,  Schenectady,  $10,196. 
•  Contract  837.  Sullivan  Co.:  George  Mes- 
ler.  Liberty,  $4,518;  L.  F.  Bannin  Plumb- 
ing, Htg.   &  Contr.  Co.,  Kingston,   $4,839. 

Contract  843,  Sullivan  Co.:  Armstrong 
&  Trowbridge,  Middletown,  $41,492; 
George  Mesler,  Liberty,  $42,327;  Jackson 
Bros.,  Cuddebackville,  $43,376;  Port  Jervis 
Constr.  Co.,  Port  Jervis,  $44,500. 

Contract  838,  Westchester  Co.:  Malloy 
&  Murray  Contr.  Co.,  Tonkers,  $96,243; 
Lewis  Petrlllo,  Mount  Vernon,  $97,517; 
Caleb  Hyatt,  Tonkers,  $98,515;  Borough 
Asphalt  Company,  Brooklyn,  $101,302. 

Contract  847,  Westchester  Co.:  James 
Garofano  &  Son,  Inc.,  Mount  Vernon,  $11,- 
359;  White  &  Colligan,  Purchase,  $11,- 
755;  William  F.  McCabe  Contr.  Co.,  Inc., 
White  Plains,  $12,576;  Miguell  Houck, 
White  Plains,  $12,687. 

-•echoes,  N.  Y. — Contract  for  paving  a 
portion  of  Garner  St.  with  vitrified  brick 
awarded  Thomas  F.  Gratton  Constr.  Co., 
Cohoes,  at  $1.58  per  sq.  yd.;  total  at  $21,- 
199.  Other  bidders:  P.  W.  Mulderry,  Al- 
bany, $21,708;  Joseph  Bellatte,  Troy,  $21,- 
987;  Crammond  Constr.  Co..  Albany,  $23,- 
335. 

■A-Lockport,  N.  Y. — Contract  for  con- 
structing Shawnee  County  Road  in  Lock- 
port  awarded  C.  N.  Stalnthorpe  &  Co.,  126 
Main  Street,  at  $20,830. 

-•Rochester,  N.  Y. — Contracts  awarded 
by  Bd.  Contract  and  Sunply  to  Whitmore, 
Rauber  &  Vlcinius.  Rochester,  for  asphalt 
pavement  on  Marion  Street,  at  $9,251,  and 
.Aberdeen  Street,  at  $9,331. 

•Contracts  awarded  Whitmore.  Rau- 
lier  &  Vicinus.  Rochester,  for  brick  pavt. 
on  Cottage  Street  at  $13,361  and  for 
asphalt  pavt.  on  Granger  Place  at  $7,057 
and  brick  on  Cottage  Street  at  $13,361. 

Yonkers,  N.  Y. — Lowest  bid  for  paving 
with  macadam  on  portion  of  Park  Ave. 
was  from  O'Rourke  Constr.  Co..  12  N. 
Bway,  at  $25,887,  and  from  Kearns  & 
Hart,  280  Neperhan  Ave.,  for  Palisade 
Ave.,    at    $17,081. 

Irvlngton,  N.  J. — Following  are  four 
lowest  bids  opened  Aug.  20  by  Bd.  FVee- 
holders.  Newark,  for  repaving  with  bitu- 
lithic Lyons  Avenue:  Glenfield  Constr.  Co., 
Newark,  $58,061;  Standard  Bitulithic  Co., 
'^63.464:  Newark  Paving  Co.,  $64,769;  Van 
KeUren  &  Son,  $68,811. 

New  Brunswick,  N.  J. — Following  are 
four  lowest  bids  opened  Aug.  23  by  Bd. 
Freeholders  for  macadamizing  South 
Amboy-Keyport  Road:  First  Section,  from 
South  Amboy  city  line  to  N.  T.  &  L.  B. 
R.R.  tracks  at  Morgan  Section.  T.  H.  Rid- 
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dla.  N«w  Braaavick.  tST,>4>:  Moshcr  * 
Smith.  P«rth  Amboy.  *S9.;i>4;  Abraluun 
Kelin.  Nnr  Bmniiwtck.  Ml. 121.  Newsrk 
Pa*UK  Ca.  N*wmrk.  tiMM.  Second  8ec- 
c«ii(lBiunc  the  road  fr«m  said  raU- 
timcka  to  Moamoutli  County  tin*  at 
Craak.    A.    Jail  "  ~ 


t4«.tM.     T.     F. 


ttao,  c«BtiBiunc  the  road  from  aald  raU 
WW  tia^ka  to  Moamoutli  < 

naak.    A.    Jalla,    I 

Hi.*n;    FMuUdlB    Oootr.    Co., 
'     UUUtr    OoiMtr.    Co..    Naw 

.    <M.aM.      Ahrta    B.    Fos.    Co. 
Bosr..  Farth  Aabor. 

.  Allan iabM^  Ra.F-^}aattmct  awardad 
Aw.  M  for  MM  •«.  yd.  ahaat  an>i>alt 
pavnw  aad  MM  aq.  yd.  Mttniilaous  con- 
«■«••  pavlBK  to  OMitral  Oooatr.  *  Supply 
Ob..  HarriiKars.  Wm.  H.  I..ynch.  Comr. 
of  Hlchwaya. 

AMttaburak,  Pa.— Owlracl  awarded  by 
Oo.  Oomis.  Xaf.  U  for  eooatractlns  blsh- 
U>  Win&m  J.  Payae.  Jr..  Co..  T 
.^  iSS*"  A»««o«u  Plttabanh.  at  |«7.- 
S>.^Wark  taMtadaa  Bathal  Roiid.  Upper 
»Laalr_aad  BMhal  Towaahipa.  S.>  hiIIm: 
fowaBTflla  Bxtauian  Road.  Snowdaa 
TawaahlB.  t  mUaa;  Horalnc  Road.  Snow- 
*m  aad  BaMwta  TownApa.  %  mile; 
and  Hajranne  Road.  In 
^^  _  Bonach.  lOTS  lln.  ft.;  Troy 
ini  BitMalOB.  No.  3  Road.  Roaa  Town- 
•.n  aUlaa:  Brackenrtdce  Road. 
Borouch.  t»*  (t. 


_^_ Pa.— Coundl     h«»    awarded 

l^trtty  eoatxaeta  amounttnc  to  tIS.OOO 
■•  Mwwa:  Bituminous  tiound  macadam, 
•■  i»rtB«  at,  to  John  EL  Weldner,  Raad- 
WL  at  n  CIS.;  brick  pavt..  Orance  St., 
fwr    *     O'Rourkc.     Readinc     at    11.41: 

^Jl    «■    portlooa    of    Walnut.     Fifth. 

Foatk  ud  BIslitb  Sta.,  to  Haaaam 
tr    Co.,    Worcaater,    Masa.,    at    $1.(4 
pw  ■«-    yd. 

'AWllklnaburg.  Pa.— Contract  awarded 
Aos.  XI  (or  rssradlna,  curbing  and  pavlnx 
Wwtd.  Babaea.  Franklin  and  other  strceU 
aadOraad  Avanua  to  A.  V.  Pumell.  507 
JU*i«"_^«raet.  AUocheny,  Norlhside, 
Plttainrsli.  at  tSMM.  Other  bids  on 
"— »!«««  work:  Geo.  8.  White  Jt  Co..  Jen- 
Waa  Arcade.  PIttaimrsh.  t41.«lg;  Hall. 
I*»"7  *  Ctt.  Stzlb  and  McClure.  Pltts- 
bWBlL  »a.m:  Rldae  Bro%,  Fourth  Ave- 
aae.^ttabarfh,  tuTnO.  FWae  «  Sper- 
llBC  Boro.  Basra. 


wvMcora,  m,  C  Contract  for  paving 
W.  Dnet  St.  from  Snins  8t  to  ihe  de- 
eot  *M  Chorch  St.  from  Rast  Corbin  to 
■■■«  ISpo*  ••»"*•«  by  Bd.  Aldermen  to 
■^•^"••OB  *  Co.  of  Atlanta,  at  about 

'A^art    Maada,    Fla.— Contract   awarded 
Ajw.    IT   by    Bood    Truatees    to    Southern 
Caay   Mfs.    Ca.    ChatUnooca,    Tenn..    for 
-•••  a-    '"•-    *>r*^   pavin«  with   cement 
oot  an  at  tl.CI   per  sq.   Td..   to  Include 


«TaBlta_  iMTb  and  storm  <&alnase:  total 
eeat  •(••(St.  ToUls  of  other  bids— (a) 
wick  paying,  (b)  asphalt  concrete  on 
coocret*  foundation.  (c>  rt>crooc  on  con- 
nate:  Florida  National   Vault  Co..   Lake- 

!^  S?-  ••>-.»'*ii'»-  <«)  »«».I7«:  AJa- 
•»aa  Pavinc  Co.,  Blrmlncham.  Ala.,  (a) 
i.*fl:  Bdwarda  Consu.  Co..  Tampa,  (a) 
•41S:  floutbcm  Asphalt  A  Constr.  Co.. 
-J*wtm»am.  Ala.,  (b)  $70,7r7.  Engineers, 
M.  a.  Jaadoo  Kng.  CO.,  Savannah.  Oa. 

..  Ky.— Contract  for  grading 
rlrar    road   awarded    W.    T. 

at  tz&.m. 

aOraawirllla.  Tsnn,— Contract  awarded 
AVf.  U.  PaTing  Improv.  Dlsta.  t.  J.  4,  i 
udC  with  as|4>aJUc  paving,  to  Southern 
Vl*J,It  dt  Constr.  Co.,  Birmingham.  Ala.. 
atMtowiu  bid:  41,tt4  sq.  yd.  asphaltic 
merata.  Pin.  concrete  base.  I-ln.  sur- 
tMa,  «.»;  m  ca.  yd.  l;m:(  concrete,  $5; 
TtM  ca.  rd.  mdlag.  4«  cts.:  U.lM  lln.  ft. 
2»*  and  gottw,  44  cts.:  4»  calchbaslns, 
aa.  ni:   llM  tin.  ft.  <-ln.  sewer  pipe,  if 

5&\.1.*^"?1l  ^  "-'"^  "S"^  Pipe.  4nu.i 
IS!  Sa-  ti*'.'"-  ••"'•'  P*P«.  M  cts.;  total 
lUMl.    Totals  of  other  bCs     


#Vaiieabura 
aad  akaping  i 
Coopar  *  Co. 


SJJP*JI5?=   *^«*   *   Thompaoo,  MfT44t; 

Noll    Oooatr.    Co.,    ChatUnoSa.  IMflo' 

Monay   OoiUtr.    cS^.    iS^SSi,  W.tl« 

O.  W.  Click,  aty  Recorder.  ^^  •"••»•• 

*Akran,OMI«b— Contract  awartod  Aug. 


for  P^ot  »«th  brick  Saet.  t,  Nort'. 
_to  McAlonan  Bros,  of 
Bower,  Clk.  Co.  Comr*. 


tS  tor  paving 


*_-SZ~S=r-  O***'  ContiBCta  awardad 
fey  Oa.  OOBfai  aa  fallows:  To  B.  F.  Pat- 
tanoo.  Cptonboa.^  Mock  Road,  between 
rowik  atraat  ajrfClaireland  Avenue,  at 

^^^SS^KtiSS-w^oX 

\rvmnma9,jUJ».lU;  H.  E.  Barth- 

CMnbu^  Mc^nald  Road.   Truro 

.^-,.JHp.fl»MJ.  and  astanalon  of  Orova 

Avmos.  Tyvra  Towoablp,  at  tt.04f:  w.  o. 

*'— "    ■'—-•-—    iCu-I  Road,  Sharon 


atawatl,  Worthlagton. 
VviraAtp.  tll,Mir 


*payta«.  Ohio.— Contract  awarded  Aug. 
^_  'or  javlng  Grand  Avenue  with  brick, 
atoot  7W  aa.  yd.,  to  CUfion  Hoollhan,  of 
Eteyton.  at  tl».»l4.  F.  O.  Eohelburger, 
City  Ensr. 

*Martaw.  Okia.— Contract  awardad  P. 
&^*  ^»0"  lo*  comrtnictinf  %  mito  of 
Marlon- Bacyma  pik»  At  t:o.2{T, 

AContraet  for  rradlng  and  pavinc  Heir- 
s' ■*2!5?*  »•»«•«•  *>r  eltr  to  Hofstetter 
*  Dawaon.  Marton.  at  tIt.M*. 

*Mlamlfbwra,  OMe.— Contract  for  pav- 
ing with  CartHe  brick  block  on  N.  Main 
Street  awardad  to  Bigler  Broa..  Middle- 
town,  at   tl»Jt**. 

*M)ddl«ta««a.  OMou— Contract  for  pav- 
ing with  aapbah  on  First  Street  awarded 
Andrews  Aaphalt  Co.,  Hamilton,  at  tl&,- 
Mf.  and  Strodlback  Broa.,  Mlddletown. 
concrete  pan.,  oo  Woodlawn  Avenue,  at 


Newark,  Ohio.— Following  are  bids  re- 
ceived recently  for  street  paving:  Con- 
crete. Ebiglneering  Service  Co.,  Columbus, 
{109.in:  tar  tiound  macadam,  Schilling 
Broa.,  Toungstown.  t97.631,  and  asphalt 
bound  macadam.  198,445. 

AOhlo. — Contracts  awarded  by  Clinton 
Cowen.  State  Highway  Comr..  Columbus, 
for  state  highway  work  as  follows  (bids 
opened  Aug.  (): 

Licking  County.  Section  M  of  National 
Road,  in  Union.  Harrison  and  Etna  Town- 
ahlps.  Contract  No.  1.  for  eradlng  road- 
way and  paving,  length  S9.«S5  ft.,  and  for 
constructuig  bridges  and  culverts,  length 
».«I5  ft.,  of  7.5  miles,  to  ShilllnR  Constr. 
Co..  Voungstown.  at  t97.531:  also  Licking 
Cojiity.  Section  N,  for  grading  roadway 
and  paving  S7.S49  ft.  and  constructing 
bridges  and  culverts,  length  37.349  ft.,  to 
Qiat  Bros.  Co.,  Oak  Park  111.,  at  )82,234. 

*Rawson,  Ohio. — Reported  contract  for 
paving  awarded  C.  B.  Hall,  Flndlay,  at 
about  $9,000. 

'^Toledo,  Ohio. — Garrlgan  Bros.,  Valen- 
tine Building,  secured  from  Co.  Comrs. 
contract  to  pave  with  bituminous  bond 
macadam  seven  miles  on  Mominee  Road, 
Jerusalem  and  Oregon  Townships,  at  $67.- 
988.  and  Doan  ft  Langenderfer  contract 
for  about  one  mile  of  MarenKo  Street. 
Adams  Township,  and  Lake  .street,  Wash- 
ington Township,  at  85.679. 

#Zaneavllle,  Ohio. — Contract  for  paving 
with  non-bituminous  slaK  macadam,  about 
ten  miles,  on  Adamsville  Road,  awarded 
by  Co.  Comrs.  to  Ayera  A  Kappes  of 
Zanesvllle  at  $127,099. 

'#Brownstown,  Ind. — Contract  awarded 
for  paving  streets  with  concrete  to  H.  E. 
Kattman.  Brownstown,  at  819.931.  A.  L. 
Lucas.  Town  Clk. 

♦Fort  Wayne,  Ind. — Co.  Comrs.  award- 
ed to  J.  C.  O'Connor  &  Son  contract  for 
constructing  Corbin  Road  in  Perry  Town- 
ship.   13.036    ft.,    at    $12,385. 

♦  La  Porte,  Ind. — Contract  for  10.000  sq. 
yd.  iJavement  awarded  to  Prank  J.  King 
of  La  Porte.      L.  Drew  Goddard,  City  Engr. 

♦Belding,  Mich. — Contract  awarded  by 
city  to  A.  H.  Prange.  Grand  Rapids,  at 
$39,196,  for  paving  with  Metropolitan  wire 
cut  lug  block  on  6-ln.  concrete  founda- 
tion, with  cement  curb  and  grout  fill  (bids 
opened  Aug.  18).  Next  3  lowest  bids  for 
brick  paving:  Good  Roads  Constr.  Co., 
Chicago,  III..  $40,358:  E.  B.  Ramsey  Co.. 
Lansing,  $40,852;  Hillding  &  Rabe,  Grand 
Rapids,  $46,922. 

♦Deerfleld,  Mich.  —  Contract  awarded 
Aug.  19  for  12H  miles  of  macadam  road  to 
W  H.  Knanp  Co.  of  Monroe  at  $66,010. 
Engineers.  Colman  &  Tyler.  Kresge  Build- 
ing. Detroit 

♦Amboy.  III. — Contract  for  paving  Plant 
Street  awarded  Henry  Zolpher  &  Sons  of 
Mendota  at  $9,389.  Other  bidders:  Rink  & 
Schnell.  Dixon.  $9,623.  and  Gund  Graham 
Co.,  Freeport,  $9,707. 

♦  Bloomlngton,  III. — Contract  awarded 
by  Bd.  Local  Improv.  for  paving  Beecher 
Street  and  Franklin  Avenue  to  I.  D.  Lain, 
Bloomlngton.  at  $15,715. 

Chicago,  III. — Lowest  bids  opened  Aug. 
18  by  Bd.  Local  Improv.  for  102.000  sq. 
yd.  asphalt  paving  were  submitted  by 
American  Asphalt  Co.,  133  W.  Washing- 
ton Street,  at  81.44  to  81.78  on  11  of  the 
Jobs;  R  F.  Conway  Co.,  Chicago,  on 
eight  at  $1.62  to  $1.94,  and  on  two  by 
Standard  Paving  Co.,  29  La  Salle  Street, 
at    $1.60    to   $1.82. 

Jollet,  III. — Following  are  bids  opened 
by  Bd.  Local  Improv.  for  paving  with 
asphaltic  concrete  on  Raynor  Ave.:  Globe 
Constr.  Co..  Chicago  and  Kalamazoo, 
$1.06  per  sq.  yd.:  total,  $21,332.  and  R.  F. 
Conway  Co.j  Chicago,  $1.08;  total  $21,821. 

♦Milwaukee,  Wis. — Contract  awarded 
Aug.  18  for  7500  sq.  yd.  cement  concrete 
pavement  on  road  from  city  limits  to 
South  Fond  du  Lac  to  Gunz.  Gutknecht  & 
Mussow,  M.  A  M.  Bank  Building,  Mil- 
waukee. 

♦Fort  Dodga,  Iowa. — Contract  for  as- 
phalt nuvlng  In  West  Fort  Dodge  awarded 
bv  City  Comrs.  to  Bryant  Asphalt  Co.. 
Waterloo,  at  81.55  per  ft. 

♦Duluth.  Minn. — Contract  for  grading 
and  navlng  Devonshire  Street  with  rein- 
forced concrete  has  been  awarded  to  Olson 
A  Johnson.  Duluth,  at  87.661 :  grading  and 
paving  with  macadam  Colorado  Street, 
awarded  to  J.  Johnson.  Duluth.  at  89,750. 

♦Stiskopee.  Minn.  —  Contract  awarded 
Aug.  23  for  work  on  SUie  Road  No.  13  to 
J  J.  Merglus,  Excelsior,  at  811.400.  A.  J. 
Mayer,  Co.  Aud. 

♦St.  Paul.  Minn. — Contract  for  cement 
for  ihe  North  Smith  Street  paving  award- 
ed Shakonee  Lime  A  Cement  Co.,  St. 
Paul,  at  $1  37  per  bbl. 

Lincoln.  Nab. — Following  are  bids  opened 
Aug.  18  by  Co.  Comrs.  (H.  E.  Wells,  Clk.) 
for  paving:  fa)  Abel  A  Roberts.  Lincoln; 
<bi  liurkr-Cochrane  Co..  Lincoln.  Estl- 
mnted  total  cost,  asphaltic  concrete,  $40,- 
S'K):  brick  block.  $50,000;  fibre  brick, 
$44,000:  19.802  aq.  yd.  paving  (per  sq.  yd.): 

(a)       (b) 

Vllr.   repressed   brick  blk $2.20     82.1» 

.Vertical  flh^r  brick  blk 1.90      1.89 

Asphalt!'-   concrete 172      171 

Concrete  curb.  6x20.  per  lln.  ft.  0.65       0.J5 
Conrrn*-    combined    curb    and 

gutter,    12-ln.   flat 0.28      0,28 

Extra  grading,  per  cu.  yd 0.40      0.37 

Extra  concrete,  per  cu,  yd 7.00      7  00 


♦Missoula,  Mont.  —  Contract  awarded 
Aug.  25  for  standard  bltulithic  paving  lu 
Special  Improv.  Dist.  No.  36  to  J.  C.  Ma- 
gulre,  Butte,  at  $2.37  per  sq.  yd.;  total 
$13,399.  S.  Birch  &  Sons  of  Great  Falls 
bid  for  the  work  $2.45  per  sq.  yd.;  total 
$14,285.     T.  S.  Hathaway,  City  Engr. 

♦Weston,  Mo. — Contract  awarded  to 
Maley  &  Kelly,  Kansas  City,  for  paving 
Main  Street  with  macadam  at  $1.15  per 
sq.  yd.  for  new  work  and  90  cts.  per  sq.  yd. 
for  surfacing.     Terrenes  Riley,  City  Clk. 

♦Dallas,  Tex. — Contract  for  paving 
FItzhugh  Ave.  from  Grand  to  East  Side 
awarded   Vlbrolithic  Co.  at  about  $20,000. 

♦Vernon,  Tex.— Contract  for  paving 
four  blocks  on  Main  Street  with  reinforceil 
concrete  macadam  awarded  Taylor  Bldg. 
Co.;  Fort  Worth,  $14,800. 

Auburn,  Wash.— Following  are  four 
bids  opened  Aug.  18  by  City  Council  for 
paving  with  5Jin.  concrete  base  and  lV4-in. 
asphalt  top  on  portions  of  several  streets, 
In  all  about  14,660  sq.  yd.:  Washington 
Paving  Co.,  Savage  Scofleld  Building, 
Tacoma,  $23,324:  Olympic  Paving  Co., 
Tacoma.  $24,777;  Independence  Asphalt 
Co.,  North  Bank  Building,  Seattle,  $26,402. 
and  Western  Paving  Co.,  Tacoma,  $28,366. 

Cheney,  Wash.  —  Following  are  bids 
opened  recently  by  W.  L.  Morgan,  City 
Engr.,  for  paving  several  streets — (a)  pit 
run  gravel,  (b)  crushed  rock:  Mitchell 
Bros.  &  Payne,  Spokane,  (a  and  b)  $37,001 ; 
Two  Miracle  Concrete  (Corporation,  Great 
Falls,  Mont.,  (a)  $39,069,  (b)  $41,230;  Carl- 
son Chindahl  Co.,  Spokane,  (a)  $41,622,  (b) 
$41,931;  Langan  &  Erlckson,  Spokane,  (a) 
$43,112,  (b)  $43,853;  Brown  &  Jones,  Che- 
ney, (a)  $41,081;  A.  H.  Zane,  Ritzville, 
(a)  $42,638. 

Everett,  Wash. — Lowest  bid  recently 
received  by  city  for  paving  Rucker  Ave- 
nue submitted  by  Bancroft  &  Morgan  of 
Everett  at  $27,328  for  a  28-ft.  concrete 
roadway,  or  $28,921  for  a  30-ft.  roadway. 

♦North  Yakima,  Wash.  —  Contract 
awarded  by  County  Comrs.  for  grading 
and  graveling  6^4  miles  of  road  In  Selah 
District  to  Thomas  Dingle  of  North 
Yakima  at  $12,703  (bids  opened  Aug.  23). 

♦Port  Angeles,  Wash, — Contract  award- 
ed by  Co.  Comrs.  to  Allie  &  Charles  H. 
Miller  of  Port  Angeles  for  constructing  a 
permanent  highway  No.  3B  at  $10,773. 

♦Seattle,  Wash, — Contracts  awarded  by 
Bd.  Pub.  Wks.  as  follows:  Filling,  bulk- 
heading  and  planking  Alkl  Avenue,  from 
Rhode  Island  Street  to  Illinois  Street, 
Puget  Sound  Bridge  &  Dredging  Co.,  $93,- 
250;  asphalt  pavement  on  Fifth  Avenue 
North  and  other  streets,  P.  J.  McHugh 
Paving  &  Constr.  Co.,  Third  Avenue 
North,  $15,538;  also  Sixteenth  Avenue  and 
other  streets,  $13,572;  asphalt,  Vallev  and 
other  streets,  F.  McLellan,  Globe  Building, 
$29,680. 

Following  are  bids  opened  Aug.  20  by 
Bd.  Pub.  Wks.  for  paving:  Rainier  Ave- 
nue— T.  Ryan  &  Co.,  Lowman  Building, 
$39,390;  B.  H.  Tetley,  1419  Thirty-seventh 
Avenue,  $41,884;  Washington  Paving  Co., 
Savage  Scofleld  Building,  $41,089;  G. 
Argenyieri  &  Co.,  989  Rainier  Avenue, 
$40,156.  Utah  Avenue — P.  J.  McHugh, 
Third  N.  and  Mercer  Streets,  $85,113; 
Krogh  &  Jessen,  4011  Greenwood  Avenue, 
$86,729;  Cascade  Constr.  Co.,  Central 
Building.  $85,729;  T.  Ryan  &  Co.,  Lowman 
Building,  $86,290. 

♦Watervllle,  Wash,— Following  are  bids 
opened  by  Co.  Comrs.  for  constructing 
Permanent  Highway  No.  3:  Cascade 
Constr.  Co..  North  Yakima,  $18,460  (award- 
ed contract);  Mohr  Constr.  Co.,  Water- 
vllle. $18,500;  Bailey  &  O'Connor,  We- 
natchee,  $20,250.  Robert  F.  Foster,  Co. 
Engr. 

♦Portland,  Ore. — Contract  for  resurfac- 
ing with  bltulithic  on  Washington  Street 
awarded  Oskar  Huber,  Electric  Building. 
at  $1.10  per  sq.  yd.;  total  $10,636. 

Portland,  Ore. — Lowest  bid  recently 
opened  by  city  for  street  paving  reported 
submitted  by  Oregon  Independent  Paving 
Co..  Journal  Building,  as  follows:  Portions 
of  E.  Thirteenth  Street  and  Bybee  Ave- 
nue, asphaltic  concrete,  bituminous  or 
crushed  rock  base,  $1.10  per  sq.  yd.  or 
asphaltic  concrete,  $1.35  per  sq.  yd.;  total 
cost  about  $24,000;  also  for  E.  Thirty- 
ninth  Street  and  E.  Kelly  Street,  asohaltic 
concrete,  bituminous  base,  $1.10  per  sq. 
yd.;_  concrete,  $1.20;  asphaltic  concrete, 
$I.3a;  crushed  rock  base,  asphalt  concrete, 

*V°i  .??"„^!;®'®     P'^v-     »'-2'';     total     cosf 
about  $14,000. 

♦California.— Following  awards  of  State 
highway  contracts  have  been  approved  by 
Advisory  Board  of  State  Dept.  of  Engi- 
neering, Sacramento: 

Tulare  County  (between  westerly  boun- 
dary and  Southern  Pacific  R.R.),  Dlv  7, 
Route  10.  Section  A.  to  White  &  Gasklll, 
Long  Beach,  at  $14,812. 

vi''"",'."'?  ,S°"5'y„  (between    Goshen    and 
Visalla),  piv.  6,  Routes  4  and  10,  Sections 

Be^Sfat°$3o',378''''""'  *  °'^«'^'"'  ^"« 
<^lusa  County  (through  Arbuckle).  Dlv. 
rio?.°,'i"  I'  ^^"fi"^  A'  t°  Clark  &  "Henery 
me"n"t*o'-atS°5:.579°"'"'"'""  ^"'"""«'  «^'=^^- 
vi^^jl?.'^?^,"'''/*'^*''""  Burden  and  St. 
n  ?f"U'  'il"-  1'  '^?J''«  '•  Section  A.  to 
Fra'ncls'c'o"at''$2i:255"*''"'  ^"'"""«'  «^" 
An^T^.^lv,  ^°.""iy,  'between  Greenfield 
r.  in  iWi^^S'".*'-!?';:-  ^'  R°"'e  2.  Section 
iir.}.?J"''^^^l.^^'^"^  *  Constr.  Co.,  26 
854  60^        "^    Street.     San    Francisco     at 


San  Luis  Obispo  County  (between  Atas- 
cadero  Creek  and  Paso  Robles),  Dlv  5 
Route  2,  Section  B,  to  John  1).  Marsh' 
P.  O.  Box  211,  Bakersfield,  at  $67,809. 

Santa  Barbara  County  (between  Gavlota 
and  Zaca  Station),  Dlv.  5.  Route  2,  Sec- 
tion D,  to  C.  H.  Hudson,  509  Trust  &  Sav- 
ings Building,  Los  Angeles,  at  $62,162. 

♦  LIvermore,  Cal. — Contract  reported 
awarded  California  Bltulithic  Co.  for  pav- 
ing  24-ft.   strip  on   East   First   Street,   at 

$14,225. 

♦Los  Angeles,  Cal. — Contract  awarded 
to  W.  A.  Parish  &  Co.,  353  S.  Hill  Street, 
for  macadamizing  curbs,  walks,  rein- 
forced concrete  culverts  and  sanitary 
sewer  In  McKlnley  Avenue  at  $24,821. 

♦San  Mateo,  Cal. — City  Trus.  awarded 
contracts  as  follows:  To  Ransome- 
Crummery  Co.,  Oakland,  for  street  work 
In  San  Mateo  Park  at  $70,850  and  to  Fed- 
eral Constr.  Co.,  San  Francisco,  for  simi- 
lar work  In  central  part  of  town  at 
$77,800. 

♦Ottawa,  Ont. — Contract  awarded  Aug. 
24  for  paving  with  asphalt  Preston  Street 
to  Ottawa  Const.  Co.,  Central  Chambers. 
Ottawa,  at  $103,000. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


BIDS      DESIRED. 

Toronto,  Ont, — Reported  desired  until 
Sept.  7  by  Street  Commissioner,  for  con- 
structing a  brick  chimney  at  incinerating 
plant. 

PRICES     AND     LETTINGS. 

iflndicates  awarded  contract. 

♦East  Chicago,  Ind. — Contract  for  con- 
structing garbage  disposal  plant  reported 
awarded  to  Chas.  F.  Walthers  of  Cin- 
cinnati, Ohio,  at  $12,000. 


HYDRAULIC  CONSTRUC- 
TION    AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK 

Water  Development,  Etc. — Bethel,  Vt. — 
Arrangements  reported  completed  for 
consolidation  of  GaysvlUe  Electric  Light 
&  Power  Co.  of  Bethel,  and  the  Hortonia  . 
Power  Co.,  with  headquarters  in  Rut-  1 
land.  Plans  provide  for  expenditure  of 
about  $500,000  for  rebuilding  plants  al- 
ready In  operation  and  in  developing 
water  privileges  already  secured.  A 
transmission  line  will  be  erected  from 
plant  of  Hortonia  Co.  at  Brandon  over 
Rochester  Mountain  to  GaysvlUe,  a  dis- 
tance of  28  miles. 

Port  Improvements — New  York,  N.  Y. — 
Bd.  of  Estimate  appointed  a  Port  and 
Terminal  Facilities  Comn.  Including  Prof. 
George  F.  Swain  of  Harvard  University, 
to  Investigate  question  of  harbor  devel- 
opment, exclusive  of  the  West  Side  and 
Brooklyn  Improvements. 

Pumping  Plant — Iowa,  La. — Plant  of  the 
Missouri  (^'anal  Co.  (H.  C.  Drew,  Pres., 
Lake  Charles,  La.),  4  miles  north  of  Iowa, 
reported  destroyed  by  fire;  cost  of  plant 
reported  at  $25,000. 

Flood  Prevention  —  Muncle,  Ind.  —  City 
reported  considering  plans  for  Improving 
White  River  about  4  miles  for  prevention 
of  floods. 

Drain — Adrian,  Mich.  —  County  will 
spend  about  $85,000  this  year  to  drain 
lowland  In  eastern  section  of  county. 

Drainage — Des  Moines,  Iowa, — Harmon 
Eng.  Co.,  Peoria,  111.,  reported  selected  by 
County  Supervisors  to  make  preliminary 
survey  of  reclamation  project,  by  which  It 
is  expected  to  reclaim  23.000  acres  of  land 
along  Skunk  River  In  Polk,  Story  and 
Jasper  Counties. 

Dam  and  Power  Plant,  etc, — St.  Cloud, 
Minn. — The  I'libllc  Service  Co.  of  St. 
Cloud  (A.  G.  Whitney,  Pres.),  has  been 
bonded  for  $4,000,000  and  it  is  .  re- 
ported that  company  contemplates  con- 
struction of  i)Ower  house  at  east  end  of 
present  dam  with  <a  capacity  of  4000  hp.; 
estimated  cost  $200,000.  building  a  dam 
and  power  house  at  Sauk  Rapiils.  with 
capacity  of  7500  hp.;  estimated  co.st  $r.oo,- 
000  and  extension  of  transmission  lines 
into  all  parts  of  surrounding  territory 
within  60  miles,  extension  of  present  sy.s- 
tera  of  gas  mains  to  East  St.  Cloud  and 
Sauk  Rapids  and  extension  of  street  car 
lines  as  required.  Extension  to  trans- 
mission lines  Is  already  under  way. 

Flood  Prevention — St.  Louis,  Mo. — I're- 
llmlnary  organization  reported  formed  by 
manufacturers  and  business  men  for  im- 
provement of  River  des  Peres  to  prevent 
overflow  in  the  future;  it  will  also  co- 
operate in  a  plan  of  Mayor  Klelt  to  have 
passed  a  $4,000,000  bond  issue  to  safe- 
guard banks  of  River  des  Peres.  D.  R.  . 
Hatton,  Vice-President  and  General  Man- 
ager of  Laclede  Christy  Clay  Product  Co. 
temporary  President. 
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Harbor  and  Terminal  Improvement — St. 
Paul,  Minn. — Local  press  reports  state 
that  Council  Is  about  to  start  work  on 
new  plans  for  harbor  and  terminal  im- 
provements, and  Union  Depot  Co.  is  said 
to  be  awaiting  action  of  Council  to  begin 
its  preparation  of  new  drawings. 

Water  Power  Development— Everett, 
Wash. — See  "Water  Works." 

Drainage — North  Yakima,  Wash. — L.  O. 

Meigs,  City  Attorney,  instructed  by  City 
Council  to  draw  up  a  resolution  for  a 
special  election  to  vote  on  issuing  $80,000 
bonds  for  construction  of  West  Side 
Drainage  Dist. 

Bulkheading,       Etc.— Seattle,      Wash.— 

County  Commissioners  reported  to  have 
adopted  resolution  appropriating  $175,000 
for  bulkheading  and  filling  East  Marginal 
Way. 

Hydroelectric  Plant  —  South  Bend, 
Wash. — Reported  that  Willapa  Electric 
Co.  of  Raymond  will  begin  work  soon  on 
construction  of  first  unit  of  hydroelectric 
power  plant  on  South  Fork. 

Power  Plant — Los  Angels,  Cal — It  Is  re- 
ported that  surveys  and  construction 
work  on  the  Los  Angeles  Long  Valley 
Power  Co.  project  will  soon  begin. 
Budget  committee  of  Council  has  ten- 
tatively agreed  to  allow  about  $60,000  the 
coming  year  tor  this  work. 

Irrigation. — Boise,  Idaho. — Utah  Con- 
struction Co.,  Ogden,  Utah,  purchaser  of 
Big  Lost  River  Irrigation  Project,  pur- 
poses to  expend  a  total  of  $1,650,000  on 
reclamation  of  project,  providing  State  ap- 
proves its  plans,  and  new  contract  to  de- 
liver two  acre  feet  of  water  to  settlers. 
Company  proposes  to  rebuild  Mackay 
dam,  with  gate  towers  and  spillway,   etc. 

Dam  and  Power  Plant — Lewlston,  Idaho. 

— Commercial  Club  (Robert  S.  Erb,  Pres.) 
reported  discussing  proposition  to  con- 
struct municipal  dam  and  power  plant  on 
either  Snake  or  Clearwater  River. 

Esplanade — Sandwich,  Ont. — Dr.  A.  S. 
Soper  has  .submitted  to  Town  Council  an 
offer  to  construct  an  esplanade  for  one 
third  of  a  mile  along  Canadian  bank  of 
Detroit  River. 


BIDS      DESIRED. 

State  Canal  Work— Albany,  N.  Y.— Until 
Sept.  9  by  State  Dept.  Pub.  Wks.  (W.  W. 
Wotherspoon,  Supt.)  for  improvement  of 
Three  Mile  Harbor  in  Suffolk  County.  En- 
gineer's estimate  $8,500.  and  dredging 
Sawyer  Creek  at  North  Tonawanda,  En- 
gineer's estimate  $8,600.  Also  for  furnish- 
ing and  delivering  along  Une  of  canal 
about  2000  M  ft.  timber  and  plank,  con- 
sisting of  white  oak,  white  pine,  Georgia 
pine,  hemlock  and  spruce. 

Terminal     Contracts — Albany,     N.     Y. — 

Until  Sept.  28  by  W.  W.  Wotherspoon, 
State  Supt.  Pub.  Wks.,  Albany,  for  con- 
structing Terminal  Contracts  47  and  49, 
advertised  in  Engineering  Record. 

Jetties— Rockaway  Beach,  L.  I.,  N.  Y.— 

Until  Sept.  9  by  Dept.  of  Parks,  borough 
of  Manhattan  (Cabot  Ward,  Pres.),  for 
furnishing  material  and  constructing  tim- 
ber Jetties  and  bulkhead  and  extending 
existing  Jetties  to  New  Penetration  on 
beach  at  Seaside  Park.  Rockaway,  bor- 
ough of  Queens;  security  $4,000. 

Pier — Jersey  City,  N.  J.— Until  Sept.  8, 
according  to  press  reports,  by  Penn  R.R. 
Co.  (A.  C.  Shand,  Ch.  Engr.,  Philadel- 
phia, Pa.)  for  constructing  200  x  1000  ft. 
pier  in  Greenville,  to  consist  of  150,000 
cu.  yd.  dredging  and  filling,  65,000  cu.  yd. 
concrete  masonry,  piles,  riprap,  etc.  Wil- 
liam H.  Cookman,  Archt.,  Broad  Street 
Station.  Philadelphia. 

Drainage — Anderson,  S.  C. — Until  Sept. 
6  by  Bd.  Drainage  Comrs.,  Rocky  River 
Drainage  Dlst.  No.  1  (Z.  C.  Ballentine, 
Chmn.)   at  office  of  Bonham,  Watkins  & 


.-^llen,  Beckley  Building,  for  231,000  cu.  yd. 
excav.  and  approximately  10  miles  ditch- 
ing. 

Retaining  Wall  —  Mlamlsburg,  Ohio. — 
Until  Sept.  11  by  Charles  H.  Pansing,  Vil- 
lage CJk.,  for  furnishing  material  and  con- 
structing a  piling,  retaining  and  protec- 
tion wall  East  Water  front  of  Great  Miami 
River. 

Chicago,  III.— Until  Sept.  13  by  Bd.  Ix)cal 
Improv.  (EMw.  J.  Glackin,  Secy.)  for  con- 
structing brick  and  tile  pipe  sewers,  to- 
gether with  manholes,  catchbasins  and 
concrete  bulkhead  on  portions  of  West 
Adams,  S.  Leavitt  Streets,  N.  Harding, 
Mora  Avenues  and  other  streets. 

Drainage — Muscatine,  Iowa. — Until  Sept. 
24  by  Central  States  Engineering  Co., 
Room  402,  Hershey  Bldg.,  Muscatine,  for 
constructing  three  contract  sections  of 
drains,  located  in  and  about  sections  13, 
14,  23.  24  and  26,  T.  15  N,  R,  6  W,  Mercer 
County,  111.,  having  an  aggregate  length  of 
about  47  miles,  size  of  tile  6  to  22  in. 

South  Bend,  Wash.— Bonds  for  $60,000 
Diking  Dist.  No.  2 ,  will  be  sold  Sept.  11 
bv  Bd.  Diking  Comrs.,  No.  2  (Sarah 
Trask,   Chmn.). 

Storage  Dam — Quebec,  Que. — Until  Sept. 
7  by  O.  Lefebvre,  Ch.  Engr.,  Quebec, 
Streams  Comn.,  Parliament  Buildings, 
Quebec,  for  storage  dam  at  outlet  of  Lake 
St.  Francis. 

Bulkhead  Shed — San  Juan,  P.  R. — Until 
Oct.  1  by  Harbor  Bd.  (Manuel  V.  Dome- 
nech.  Chmn.)  for  constructing  a  bulkhead 
shed  at  San  Juan,  advertised  in  Engineer- 
ing Record. 

PRICES     AND     LETTINGS. 
•^Indicates  awarded  contract. 

Shore  Protection — Boston,  Mass. — Fol- 
lowing are  bids  opened  Aug.  31  by  Metro- 
politan Park  Comn.  for  building  concrete 
shore  protection  at  Revere  Beach;  Cole- 
man Bros,,  Chelsea,  $19,853;  Middlesex 
Contr.  Co.,  Boston,  $19,970;  J.  H.  Fannon, 
Somerville,  $20,290. 

^Hickory,  N.  C.  —  Contract  reported 
awarded  to  Elliott  Bldg.  Co.  of  Hickory 
for  building  dam  for  Morgantown  Light 
&  Power  Co.,  across  Catawaba  River 
near  Nebo,  at  $110,000. 

•Bulkhead — Charleston,  S.  C. — Contract 
awarded  by  Lighthouse  Inspector  for  con- 
structing timber  bulkhead  on  Ashley 
River  to  Charleston  Eng.  &  Contr.  Co.,  of 
Charleston,  at  $8,745  (bids  opened  Aug. 
10). 

♦  Breakwater  —  Chicago,  III. — Contract 
reported  awarded  to  Great  Lakes  Dredge 
&  Dock  Co.,  Chicago,  tor  constructing 
rubble  mound  breakwater  at  Chicago  Har- 
bor at  $480,000. 

-ArDralnage — Jefferson,  Iowa. — Contract 
reported  awarded  by  Co.  Comrs.  for 
drainage  of  Dist.  101,  as  follows:  The 
Jefferson  Cement  Product  Co.,  Jefferson, 
for  tile  $58,555;  open  ditch  to  R.  J.  Phelps, 
Davenport,  Iowa,  at  11.74  cts.  per  cu.  yd. 

•Arlrrlgatlon — Fort  Shaw,  Mont. — Con- 
tracts awarded  by  U.  S.  Reclamation 
Service  (Charles  P.  Williams,  Project 
Mgr.,  Fort  Shaw)  for  first  unit  of  laterals 
of  Green  Fields  Distribution  System,  Sun 
River  Project,  Mont.,  as  follows;  Sched- 
ules 1  to  5  inclusive  to  J.  E.  Hilton,  Bill- 
ings; Schedules  6  to  9  inclusive  to  Hans 
Pederson  and  West  Constr.  Co.,  Seattle, 
Wash. ;  Schedule  10,  Threet  Bros.  &  JoUey, 
Lovell.  Wyo, 

♦  Dredging  —  Bremerton,  Wash. — Con- 
tract for  dredging  at  navy  yard,  Puget 
Sound  (bids  opened  Aug.  14)  has  been 
awarded  to  Erickson  Constr.  Co.,  Seattle, 
Wash.,  at  60  cts.  per  cu.  yd. 

Reclamation  Work — St.  Ignatius,  Mont. 
— Following  are  the  unit  prices  of  J.  E. 
Hilton  of  Billings,  lowest  bid  opened  Atig. 
18  at  office  of  U.  S.  Reclamation  Service, 


for  constructing  laterals,  sub-laterals 
and  appurtenant  structures  on  Flathead 
Project: 

25,700  cu.  yd.  excav.,  Class  1...  $0.15 

250  cu.   yd.  excav..  Class  2...  0.30 

50  cu.  yd.  excav..  Class  3...  1.50 

1,000  sq.  yd.  overhaul 

Total  Schedule  1 $4,025.00 

2,000  cu.  yd.  excav..  Class  1...  $0.35 

100  cu.  yd.  excav.,  Class  2...  0.60 

5  cu.  yd.  excav..  Class  3...  1.50 

140  cu.  yd.  concrete  in  struc.  15.90 

8,400  lb.  placing  reinforc.  steel.  0.02 

1,800  cu.   yd.   backfilling 0.25 

600  cu.  yd.  puddling 0.40 

290  sq.  yd.  grouted  paving...  1.86 

120  sq.  yd.  dry  paving 1.10 

74  lin.  ft.  mfg.  and  lay.  12-in. 

concrete  pipe 0.85 

44  lin.  ft.  mfg.  and  lay.  30-in. 

concrete  pipe 3.61 

160  sq.  yd.  rubble  cone.  pav..  3.00 
21  M   ft.   erecting  lumber   in 

structures   28.00 

Total  Schedule  2 $5,812.64 

5,500  cu.  yd.  excav..  Class  1...  $0.35 

300  cu.  yd.  excav..  Class  2...  0.60 

5  cu.  yd.  excav.,  (^lass  3...  1.50 

420  cu.  yd.  concrete  in  struc.  15.90 

25,100  lb.  placing  reinforc.  steel.  0.02 

210  lb.  erecting  struct'l  steel.  0.045 

5,000  cu.  yd.   backfilling 0.25 

1,200  cu.  yd.  puddling 0.40 

840  sq.  yd.   grouted  paving...  1.86 

620  sq.  yd.  dry  paving 1.10 

212  lin.  ft.  mfg.  and  lay.  12-in. 

concrete  pipe 0.85 

354  lin.  ft.  mfg.  and  lay.  18-in. 

concrete  pipe 1.33 

■  310  lin.  ft.  mfg.  and  lay.  24-in. 

concrete  pipe 1.80 

1,500  sq.  yd.  rubble  cone.  pav. .  3.00 
53  M  ft.   erecting  lumber  in 

structures  27.00 

Total  Schedule  3 $20,416.37 

Total  of  bid $30,254.01 


prices    of   lowest    bids 

Albany,  for  Terminal 

of  Mohawk  River,  near 

estimate,  $33,832;  (b) 
(c)    Lupfer    &    Remick, 


♦State   Canal   Work — Albany,    N.   Y. — Following   are  unit 
opened  Aug,  17  by  W.  W.  Wotherspoon,  State  Supt.  Pub.  Wks, 
Contr.  No.  37,  constructing  harbor  and  dockwall  on  south  side 
outlet   of   Canajoharie    Creek    at    Canajoharie;    (a)    Engineer's 
Holler    &    Shepard.    Rochester,    $32,272    (awarded    contract); 
Buffalo,  $32,940;  (d)  A.  M.  Hazell,  Inc.,  New  York,  $35,994. 

(a) 

24,000  cu.  yd.  excav $0.40 

900  cu.  yd.  embankment 0.12 

4.2  M   ft.    creosoted   lumber 65.00 

1.300  lin.  ft.    foundation    piles 0.25 

5,300  lin.  ft.   reinforced  concrete  sheet  piles 2.40 

250  cu.  yd.    first-class   reinforced    concrete 13.00 

110  cu.  yd.  second-class  reinforced  concrete 9.00 

2.400  sq.  yd.  concrete  slab  pavement 1.50 

300  cu.  yd.    third-class   riprap 2.50 

21,000  lb.   structural   steel 0.04 

19,000  lb.   metal   reinforcement 0.035 

2.700  lb.  iron  castings — plain 0.04 

420  lin  ft.   malleable  cast-iron  nosing 1.25 

65  fender  castings,   ea 1.20 


♦Canal  Terminal — Albany,  N.  Y. — Following  are  unit  prices  of  lowest  bids  opened 
Aug.  17  by  W.  W.  Wotherspoon,  State  Supt.  Pub,  Wks..  for  Terminal  Contr.  No.  46, 
constructing  dockwall  and  approach  on  south  side  of  Seneca  River,  west  of  Weeds- 
port  Bridge;  (a)  Engineer's  estimate,  $16,331;  (b)  Scott  Bros.,  Rome.  $13,658  (award- 
ed contract):  (c)  Chesley,  Earl  &  Heimbach.  Inc..  Buffalo,  $14,695;  (d)  Robert  Provo, 
Syracuse,   $14,887, 

fa)         »(b)  (c)  (d) 

3.100  cu.  yd.  excav $0.50         $0.50         $0,48         $0.40 

40     M  ft.  sawed  lumber 50.00         45.00         45.00         50.00 

18,900  lin.   ft,    foundation   piles 0.50  0.38  0,44  0,44 

21  M  ft.  wooden  sheet  piling 50.00         45.00         45,00         50,00 

200  cu.  yd.    second-class   concrete 8.00  7.59  8.00  8.00 

135  cu.  yd.    third-class   riprap 3.00  3,00  2.00  3.00 

1,200  1b.    iron    castings — plain 0,04  0,04  0.04  0.04 

160  lin.  ft.  malleable  cast-iron  nosing 1.25  1,25  1,25  1.25 

28  fender  fastenings,  ea 1.00  1.00  1,00  1.00 


•(b) 

(c) 

(d) 

$0.38 

$0.30 

$0.48 

0.12 

0.12 

0.20 

65.00 

75.00 

100.00 

0.25 

0.30 

0.30 

2.30 

2.47 

2.50 

12.00 

13.00 

11.00 

8.00 

10.00 

8.00 

1.50 

1.80 

1.50 

2.50 

2.50 

3.00 

0,04 

0.045 

0.04 

0.025 

0.04 

0.035 

0,04 

0,04 

0.04 

1.25 

1,25 

1.00 

1.20 

1.20 

1.10 

Ramapo  Iron  Works,  30  Church  Street, 
$54,960;  special  work.  Order  No.  4,  Wm. 
Wharton,  Jr.,  &  Co.,  30  Church  Street, 
$41,907;  cast  iron,  American  Brake  Shoe  & 
Fdry.  Co.,  30  Church  Street,  $10,528;  screw 
spikes,  American  Iron  &  Steel  Mfg  Co., 
■Whitehall  Building,  $25,741;  felt  pads, 
Q  &  C  Co.,  90  West  Street,  $9,957;  malle- 
able iron,  Foran  Foundry  &  Mfg.  Co.,  122 
Liberty  Street,  $36,118;  tie  plates.  Types 
A,  D,  E,  F,  G  and  H,  to  Herbert  W.  Lock- 
wood,  260  West  Street,  at  $149,363;  Types 
B  and  C.  to  L.  D.  Rockwell,  2  Rector 
Street,  $13,267  and  $5,140  respectively; 
Types  E-2,  W  and  X,  Ramapo  Iron  Works, 
$2,901;  cut  track  spikes,  Herbert  W.  Lock- 
wood,  $34,338;  bolts  and  nuts,  Oliver  Iron 
&  Steel  Co.,  $117,910. 


ELECTRIC  RAILWAYS 


RAILROADS 


PROPOSED     WORK 

Charleston,  S.  C. — Charleston  Southern 
Ry.  Co.  reported  formed  to  build  and 
operate  railway  in  Charleston,  Colleton, 
Jasper  and  Beaufort  Counties,  from 
Charleston  to  Savannah,  about  85  miles 
in  length.  Incorporators  Include  George, 
E.  Dargan,  Bright  Williamson  and  James 
E.  Evans. 

Detroit,  Mich. — Local  press  reports  state 
that  the  Pennsylvania  R.R.  Co.  has  de- 
cided to  enter  city  of  Detroit;  the  plans 
are  said  to  call  for  an  expenditure  of 
$20,000,000.  W.  W.  Atterbury,  Vice-Pres., 
Philadelphia,  Pa.,  will  have  charge  of  the 
work. 

PRICES     AND     LETTINGS. 

irindicates  awarded  contract. 

♦Chicago,  III. — Contract  awarded  to 
Raymond  (Concrete  Pile  Co.,  New  York 
and  Chicago,  for  placing  concrete  piling 
for  abutments  and  piers  at  Eightieth 
Street  and  Eighty-first  Street  Subways 
for  Chicago  &  Western  Indiana  R.R.  Co. 
E.  H.  Lee,  Chief  Engr. 


PROPOSED     WORK 

Augusta,  Me. — Boise  Valley  Traction 
Co,.  Augusta,  incorporated  to  construct 
and  operate  a  railway  by  steam,  electric 
or  other  motive  power.  E.  L.  McLean  of 
Augusta,  Clk. 

North  Andover,  Mass. — Bay  State 
Street  Ry.,  R.  S.  Goft,  Vice-Pres.  and 
(5en.  Mgr,,  Boston,  received  franchise 
from  (Council  to  extend  double  tracks  on 

Sutton    St, 

Westborough,  Mass. — Worcester  Con- 
solidated St.  Ry.,  M.  C.  Page,  Gen.  Mgr,, 
Worcester,  applied  to  Council  for  fran- 
chise to  relocate  tracks  on  Main  St. 

Salem,  N.  J. — The  Salera-Pennsgrove 
Ry.,  Salem,  incorporated  for  the  purpose 
of  constructing  an  electric  railway  from 
Salem  to  Pennsville  and  Pennsgrove, 
Isaac  S,  Smashey  of  Salem,  is  one  of  the 
incorporators. 

West  Point,  Va. — Surveys  being  made 
for  proposed  line  Rirhmond.  Rappahan- 
nock &  Northern  Ry.,  Richmond,  to  be 
constructed  between  West  Point  and  Ur- 
bana,    17    miles.     James   MuUin,    Secy. 

Parkersburg,  W.  Va. — The  Kanawha 
Traction  &  Electric  Co..  M.  G.  Ambler, 
Secy.,  Parkersburg,  applied  to  Council 
for  permission  to  lay  double  tracks  on 
Muddock   Ave. 

Jasper,  Ala. — L.  B.  Musgrove.  Jasper, 
reported  interested  in  constructing  an  in- 
terurban  line  from  Jasper  to  Birmingham 
via  Ensley, 

Lorain,  O. — Plans  being  considered  by 
Lake  Shore  Electric  Ry.,  Cleveland  (L.  K. 
Burge,  Gen.  Supt..  Sandusky)  for  double 
tracking  line  on  West  Erie  Avenue  be- 
tween Ashland  Avenue  and  city  limits. 

Tulsa,  Okla. — Oklahoma  &  Interstate  Ry. 
Co,,  Oklahoma  City,  incorporated  to  con- 
struct a  line  connecting  Tulsa.  Miami. 
CoUinsville.  Joplin  and  other  points.  In- 
corporators: John  R.  Rose,  J.  R.  Eldridge. 
and  others,  all  of  Oklahoma  City. 

Chehalls,  Wash. — State  Highway  Comn. 
granted  to  Washington  Electric  Co., 
Olympia,  right  of  way,  15  miles  south- 
east of  Chehalls  in   Lewis  County. 

Ceres.  Cal. — Tidewater  Southern  Ry., 
J.  H.  Wallace,  Ch.  Engr..  Stockton,  has 
asked  Co\inciI  for  franchise  to  extend  its 
tracks    through   Ceres. 

Glendale,  Cal. — Pacific  Electric  Ry.  (Geo. 
E,  Plllsbury.  Ch.  Engr..  Los  Angeles)  In- 
tends constructing  a  line  from  Glendale 
to  Tropico,  a  distance  of  2i^  miles. 

PRICES     AND     LETTINGS. 

ic^ndicates  award  of  contract. 
♦  New  York,  N.  Y. — Public  Service 
Cmn.,  154  Nassau  Street,  has  awarded 
contracts  for  track  materials  to  be  used 
unon  various  lines  of  the  Dual  Rapid 
Transit  System  as  follows:  Untreated  ties 
and  timber.  J.  H.  Burton  &  Co..  45  Broad- 
way. $1,273,857;  treated  ties  and  timber. 
Long  Leaf  Pine  Co..  Inc.  80  W.  Fortieth 
Street,  $100,362;  special  work.  Order  No.  3, 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK 

Holyoke,  Mass. — Plans  prepared  by  W. 
J.  Howes,  243  High  Street,  for  brick  and 
steel  hospital,  2  stories,  37  x  100  ft.;  also 
boiler  house  and  laundry,  25  x  75  ft. 

Springfield,  Mass. — Bond  issue  for  $30,000 
authorized  by  Bd.  Aldermen  for  securing 
site  for  addition  to  Howard  Street  School; 
also  voted  to  have  plans  prepared  for  said 
addition. 

Providence,  R.  I. — State  Bd.  Control  and 
Supply  (Gilbert  R.  Parker,  Secy.),  State 
House,  Providence,  It  is  reported,  will  soon 
make  improvements  to  State  Institutions, 
including  new  hospital  for  tuberculosis. 
Amount  available  $458,000.  Walter  P. 
Fontaine,  Archt.,  Woonsocket. 

Brooklyn,  N.  Y. — Plans  prepared  by 
McKim,  Mead  &  White.  New  York,  for 
lecture  hall  and  extensions  to  Horticul- 
tural Hall  at  Brooklyn  Botanic  Gardens. 
Cost  $150,000. 

Rensselaer,  N.  Y. — Bd.  Educ.  recom- 
mended erecting  building  to  replace 
School  No.  1  at  cost  of  $100,000. 

Paterson,  N.  J. — Bd.  Educ.  engaged 
Frederick  W.  Wentwofth,  Citizens  Trust 
Co.  Bldg..  to  prepare  plans  for  new  school 
to  replace  No.  10  at  Riverside;  cost  ap- 
proximately $175,000. 

Johnstown,  Pa.  —  Preliminary  steps 
being  taken  by  School  Directors  for 
erecting  three  schools,  one  in  Eighth 
Ward,  one  In  Walnut  Grove  and  an  ad- 
ministration building  on  Adams  Street. 

Philadelphia,  Pa. — Revised  plans  being 
prepared  by  Edw.  F.  Durang  &  Son.  102 
S,  Twelfth  Street,  for  6-story  stone  and 
brick  hospital  to  be  erected  at  Fifty- 
fourth  Street  and  Cedar  Avenue  for 
Misericordia  Hospital   (Sisters  of  Mercy). 

Washington,  D.  C. — Contract  soon  to 
be  let  by  Commissioners  D.  C.  for  erect- 
ing No.  1  truck  house.  New  Jersey  Ave- 
nue, near  E  Street,  and  No.  28  engine 
house,  Connecticut  Avenue  and  Ordway 
Street.  Snowden  Ashford,  Municipal 
Archt. 

Selma,  N.  C. — Bonds  for  $40,000  will  be 
sold  Sept.  30  by  T.  M.  Benoy,  Chmn.  Bd. 
Trus.  Selma  Graded  School. 

Cartersvllle,  Ga.— See  "Water  Works." 

Macon,  Ga. — Alexander  F.  Blair,  Macon, 
and  Edward  F.  Stevens.  Boston,  asso- 
ciated, selected  by  Hospital  Comn.  to 
prepare  plans  for  extension  and  improve- 
ment to  City  Hospital. 

Batavia,  Ohio. — Robertson  &  Fahen- 
stock,  Cincinnati,  engaged  to  prepare 
plans  for  high  school,  six  rooms  and  au- 
ditorium.    Estimated  cost,  $30,000. 
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Akraa.  OM«m— Ftam  «tod  for  t-utare  and 
liBaMi«at  ■mais'  hooM  (or  P«opi«'«  Hos- 
piua  OoM  abent  tM.tM.  Ocorc*  J.  Ball. 
Arcku  QoalM  Str— t. 


Ohtod — Oootraet  will  aoon  b« 
tot  by  Ohio  Bd.  of  AdmlntMraUon.  Co- 
ta^Avik  ttr  a  laandrr  buUdlns  for  New- 
tanr  Steta  Boagllal.  from  ^lana  of  Mar- 


AIlMi  * 


oaBlial 
tBaO. 


Oayton.  Ottlo.' 


M  B.  Broad  St.  Oo- 

"Pavtns  and  Roada." 

Veungatown.  Otilo.— Bd.  Bduc  oontam- 
plaua  aractlns  two  crade  acfaoola. 

tmwvnia.  Ohio. — Flans  approrod  by 
aiato  Armory  Bd.,  Colambaa.  for  I  and 
S-auqr.  W  x  M  ft.,  armory  for  Co.  A  and 
tha  Bavonth  Ract.  Band.    COat  tM.OM. 

Columbua.  ind. — ^Proixieed  to  erect  three 
of  four  tnvnot  balldlnsa,  probably  brtck, 
for  new  eoaaur  hoapttal:  coat  STt.OOO.  Ad- 
M.  Kdar.  Secy.  Hooptial  Bide. 


St.  Jiiipli.  MIcK.— attsans  voted  tlOO.- 
•M  boBda  for  areetlnc  high  achool. 


Katomaiaa.    MIeli.— Oatera 
epb  ri()ectad  I 


of    St.    Jo- 

an  blda  openad  for  erecting 

boapital  oa  Hirer  Road,  belnc  oonaldered 
too  Ugh. 

MaiHamua.  Mich.— Plana  being  pre- 
pared by  Robinson  *  Campau,  Grand 
Raptda.  for  high  school:  cost  reported  to 
be  about  |1M.«M.  F.  W.  auno.  Supt. 
of  Schoola. 

Paarla.  ilL— At  the  Sept.  meeting  of 
Bd.  of  County  Sopenrlaora  aome  action 
wll  probably  be  taken  looking  to  con- 
aUaeUoo  of  a  county  JalL 

Mllwaukoa,  Wis.— Washington  Qenaral 
Hoapttal  Aasoc  Incorporated  to  erect 
S-atory  hospital  near  Washington  Park, 
loeorporators:  Dr.  E.  W.  Timm.  SM  BoUls 
StraatTbr.  F.  W.  Hllgar.  M14  VUet  Street, 


Wis. — Steps    being    taken    to 
ataet"  S-atdry  training  school  building  at 


Normal    ScbooL 
Address     State 


Appropriation 
Bd.     Regents, 


•tor.    Wis.  —  City    Commissioners 

steps    to    erect    municipal    audl- 

toitam.    Probable  cost.  rs.OOO. 

WaaMaM,  Wla^Reported  an  bide  for 
araeOng  court  house  rejected,  being  con- 
aMarM  too  high:  new  blda  win  be  asked. 


a,  la.— B.  8.  McCuIly.  Co    Aud.. 

wHtaa  ooatract  win  probably  be  let  In 
Oc lobar  tor  erecting  court  house  from 
of  Prondfoot,  Bird  A  Rawaon,  Des 
m:  It  win  be  of  stone  SO  x  118  ft.  and 
nM.«M   with    *M.OM   addiUonal    for 


Cleutf.  Minn.— dtUena  TOted  {75,000 

a  for  new  high  school  and  125,000  for 

repair  of  Union  SchooL 


liMM  Iwads  for  erecUng  high  school,  and 
wffl  aooB  offer  bonds  for  sale.  Address. 
J   W.  MclnUre,  Sscy.  Bd.  Educ. 

Jaanlnga.  Mo. — Plana  prepared  by  Bar- 
aatt,  Haynaa  *  Bamatt.  St.  Louis,  for 
achataaOcato  for  Jeaalt  Provlnca  of  Mia- 
aoart  fSar.  Alex.  J.  Bnrrowes,  Provincial). 
to  be  S  to  4  stories  and  contain  MO  rooms: 


City,   Cal — Bonds    for   t2S,000 
lis  in  Hillsborough   School 


tar 

Mat 


by  Bd.  Soperrlsors. 


VIsalls,  Cal. — City  TVustees  considering 
for    municipal    auditorium.      Cost, 


nisftir    1 
MMM. 


Bonds  for  tllt.MO  have  baan  sold,  pro- 
essds  to  be  used  for  oonatmetlon  of  Hu- 
Bldpal  Aodttorlum  and  extensions  to  sys- 


■lO*    OCSIREO. 

Mssa.    Oatil  Oct.  I  br  Jamsa  A. 
Actlac  ■opcrv.   Archt.,  Wash- 
D.    C.   for  eeaatruetlon    (except 
equlpMKBt)    and    approache« 
moBt   atoaa   and   brick- 
_     _  MiMlBf.     1S,M0     sq.     ft. 

graaad  area:  also  rstaining  waU  for  v.  B. 
Appraiser^  stores  building.  Boston 

Until  SapC  U  Inr  Trus.  Boston.  City 
BaapHal  (Jflka  J.  DowUng,  M.O..  Supt.). 
tar  araatiM  >*«l*Vin  aad  altaraUons  to 


iMt^    beaas,    miraaa*    home, 
eoagb  paviUea.   maa's.  dorml- 


fcver    pavilion, 
ena_pai 
of    City    Hospital,    Spring 


and  dlpbth 


,w»,     domestic 
KVlflon,    all    at 


tnl  atraac 

Atiantle  City 
■atn  Sept.  t  b- 
Btfoe..  for  erec! 
addJtkm  to  sdKwL 


eUa  A  Dana.  Ardita..  t»  Can- 


^i'pottad  deatre<t 

'Oof,  8aey.  Bd 

-vTW  X  1I»  ft 

Prot»Ma  coat  t1M,0*0. 


Ellzabath,  N.  J,— Ontil  BapL  M  by  Bd. 


of  Mac  for  aroethm  of  t  ashoda.  one  st 
Magle  Avsnaa  aad  •prtacOsId  Road,  the 
"     -at  Madlaoa  Ara..  adrertlaad  In  Kn- 


Rscord.     Arcfaltaet,  C   Godfrey 


Joraey  CKy.  N.  J^— Cntn  flapt.  (by 
County  Bd.  Chosen  Fraaholdera  (w. 
O'Mara.  Clk.)  for  erecting  Coanty  Jail,  In- 
cloding  ventllatlnc,  heating,  mechanical 
equipment  and  eleetrleai  work.  John  T. 
Rowland.  Jr..  Aretat..  IM  flip  ATSBua. 


Toms  River,  N.  J.— Until  Sept.  IS  by  Bd. 
Chosen  FVeeholders  (James  B.  Otis,  Oir.) 
for  enlargement  and  repair  of  court  house, 
advertised  in  E:ngineering  Record.  J.  C. 
*  G.  A.  Delatush,  Archts.,  70  Broad 
Street,  Red  Bank. 

Philadelphia,  Pa.— UnUl  Sept.  10  by 
Com.  on  Property,  Bd.  Pub.  EMuc.  (Wil- 
liam Dick,  Secy.),  for  erecting  addition  to 
Mclntyre  School.  Thirtieth  and  Gordon 
Streets:  also  Installing  lighting  fixtures. 
erectinK  stone  wall,  grading,  etc.,  at 
various  schools. 

Bluelleld,  W.  Vs.— Until  Sept.  7  by  Bd. 
E:duc.  (or  erecting  grade  school  in  South 
Bluefleld.  C.  R.  .Murray.  Supt.  Schools. 
Bluefleld.  Pedlgo  A  Garry,  Archts..  Kelley 
&  Meyer  Building. 

Columbia,  S.  C. — Reported  desired  until 
Sept.  8  by  A.  C.  Moore.  Chmn.  School 
Oomra..  for  erecting  high  school.  Urqu- 
hart  &  Johnson,  Archts..  Palmetto  Build- 
ing. 

Atlants,  Oa.— UnUl  Sept.  20  by  F.  H. 
Duehay,  Supt.  of  Prisons,  Washington. 
D.  C.,  for  rurnishing  and  delivering  ut 
U.  S.  Penitentiary.  Atlanta,  reinforcing 
material,  structural  and  miscellaneous 
steel,  iron  and  brasa  work  for  west  main 
cell  wing. 

Bsrdwell,  Ky.— Until  Sept.  20  by  Co. 
Bldg.  Comrs.  (R.  O.  wrilingham,  Jr.. 
Secy.)  for  erecting  a  Jail. 

Lima,  Ohio.— Until  Sept.  25  by  Martin 
J.  Burke,  care  Dr.  Charles  H.  (Tlark,  Supt. 
Lima  State  Hospital,  Uma,  for  erecting 
superintendent's  residence,  cow  barn  and 
piggery.  Prank  L»  Packard,  .\rcht..  New 
Hayden  Building,  Columbus. 

Marblehead,  Ohio.— Until  Sept.  21  at 
office  of  Treas.  Dept.,  U.  S.  Coast  Guard, 
Washington,  D.  C,  for  construction  of 
boat  house,  crews'  quarters,  launchway, 
etc,  at  Marblehead,  advertised  in  Engi- 
neering Record. 

Steubenvllle,  Ohio.  —  Reported  desired 
until  Sept,  16  by  Bd.  Educ.  for  3-story. 
4t  X  1(5  ft.  addition  to  Wells  High  School. 
Petersen  &  Clarke,  Archts..  Steubenvllle. 

Dayton,  Ind. — Reported  desired  until 
Sept.  1<  by  W.  H.  Warren,  School  Trus., 
for  erecting  2-story  and  basement  high 
and  grade  school.  J.  F.  Alexander  &  Son. 
Archts.,  105  N.  Fourth  Street,  Lafayette. 

Owensburgh,  Ind. — Reported  desired  un- 
til Sept.  10  by  School  Trus.  Jackson  Town- 
ship (W.  H.  Radcllir.  Trus.)  for  erecting 
a  grade  and  high  school. 

Winchester,  Ind. — Reported  desired  until 
Sept.  10  by  School  Trus.  for  erecting  a 
2-story  and  basement  brick  school. 

Belvldere,  III. — Reported  desired  until 
Sept.  9  by  Bd.  Educ.  for  erecting  high 
school.  Fullenwlder  &  Dowling,  Archts., 
N.  Michigan  Boulevard,  Chicago. 

Qlenwood,  Iowa. — Until  Sept.  14  by  State 
Bd.  Control,  Des  Moines  (P.  S.  Troat, 
Secy.)  for  erecting  a  2-story  and  base- 
ment brick  addition  to  main  building  at 
institute  for  feeble-minded  children  at 
Glenwood.  H.  F.  Llebbe.  State  Archt., 
Des  Moines. 

lows  City,  lows.— Until  Sept.  14  by  W. 
H.  (Sammlll,  Secy.  Bd.  Educ.  Des  Moines. 
for  erecting  dentistry  building  for  State 
University  of  Iowa,  Iowa  City.  Proudfoot, 
Bird  &  Rawson,  Archts.,  Hubbell  Build- 
ing, Des  Moines. 

Lusns,  Iowa. — Reported  desired  until 
Sept.  8  (extension  of  date  from  Aug.  28) 
by  Henry  Palar,  Pres.  Consolidated  Inde- 
pendent School  Dist.  for  erecting  a  con- 
solidated school:  also  for  heating,  plumb- 
ing, etc..  In  same.  Alban  &  Lockhart. 
ArchU.,  347  E:ndicott  Building,  St.  Paul. 
Minn. 

Dunbar,  Neb. — Reported  desired  until 
Sept.  9  by  Bd.  Educ.  for  erecting  2-story 
and  basement  school.  Probable  cost 
825,000.  L.  D.  WIUIs,  Archt.,  1119  City 
Natl,  Bank  Building,  Omaha. 

St.  Louis,  Mo. — Until  Sept.  10  by  Bd. 
Pub.  Service  (Charles  E.  Swingley,  Secy. 
Pro.  Tem.)  for  erecting  a  zoological  build- 
ing at  Forest  Park. 

Orand  Mound,  Wash. — UntU  Sept.  11 
(extension  of  date  from  Aug.  31),  bv  State 
Bd.  Ontrol.  Olympla  (E.  S.  Emigh. 
Kecy.),  for  constructing  an  administration 
handing  at  SUte  School  for  Girls  at 
Grand   Mound.     Cost  tr>0.000. 

Metcsif,  Aril. — Reported  desired  until 
Sept.  9  by  Trus,  School  Dist.  No.  19  (W. 
tf.  Scott,  Pres.)  for  erecting  8-room  grade 
nchooL    Duncan  McNeil.  Archt.,  Olfton. 

PRICES     AND     LETTIN08. 
■ttlndlcatet  award  of  contract. 

A-Beverly,  Mass,— Ckintract  for  erecting 
branch  pui.llc  library  at  Beverly  Farms 
awarded  C.  B.  Cunningham  Sons  Co.  of 
Boston   at  822,974. 

♦Boston.  Msss.— Executive  Council  has 
voted  In  favor  of  Vermont  marble  for  the 
westerly  wing  of  the  State  House  and 
the  Governor  baa  concurred  In  the  de- 
cision and  signed  a  contract  with  Wil- 
Um  Crane,  Boston,  at  8304,750  for  erect- 
ing said  wing.     (Bids  opened  July  27.) 

n^ifj^'^rf.  **•  Xr-Con^T»ct  awarded 
Oprsllne  *  Swan  C>>nstr.  Co.,  474  Bx- 
SH^U'fc?"*'..?"*^  erecting  foundry  and 
power  house,   44  x   142  ft.,   for  St.   Mary 

S?So**'-  p-°"t  ^S^  ^^"^Street.  C<m 
840.000.  F.  L.  Heugbes  Co.,  190  South 
Avenue,  bas  contract  for  fuel  work. 


White  Plains,  N.  Y,— Lowest  bid  report- 
ed opened  Aug.  31  by  Westchester  County 
Bldg.  Coinn.  for  erecting  the  new  court 
house  was  submitted  by  Wells  Kros,  Co. 
of  New  York,  366  Fifth  Avenue,  at  8543,- 
000  for  Indiana  limestone  and  $87,500  addi- 
tional for  Mohegan  granite. 

'A'Woodbury,  N.  J. — Contract  awarded 
Wilbur  Titus,  Woodbury,  for  erecting 
2-story,  brick,  42  x  68  ft.,  school  for  Bd. 
Educ.  Charles  R.  Peddle,  Archt..  Phila- 
delphia, Pa. 

-A^Hsnover,  Pa.— Contract  for  erecting 
high  school  awarded  O.  H.  Hostettel. 
Hanover,  at  about  886.000. 

Marcus  Hook,  Pa.— Lowest  bids  opened 
for  erecting  the  2-story  brick  school  sub- 
mitted by  A.  S.  Reed  &  Co..  Wilmington, 
Del.,  at  833,973,  and  James  Connor,  Phila- 
delphia, 834,340.  W.  E.  Hance,  Archt., 
Wilmington,  Del. 

'^Pittsburgh,  Pa. — Contracts  awarded 
for  erecting  Bailey  High  School,  Ruth  and 
Harwood  Avenues.  Mount  Washington,  as 
follows:  General  contract,  Golden  &  Crick. 
3512  Fifth  Avenue.  $224,950:  ventilating 
and  heating,  F.  E.  Geisler  &  Co.,  424  First 
Avenue,  868,757:  plumbing.  W.  N.  Bauer 
Plumbing  Co.,  804  Chestnut  Street,  $16.- 
590:  electrical  work,  G.  L.  Craig  &  Co.. 
Ferguson  Building,  $14,327. 

-^Baltimore,  Md. — Morrow  Bros.,  Fidelity 
Building,  submitted  lowest  bid,  at  about 
865,000,  for  erecting  at  Wolf  and  Madison 
Streets  the  5-story  and  basement  Hun- 
terian  Laboratory  for  Johns  Hopkins 
University.  Arciier  &  Allen,  Archts., 
Central  Savings  Bank  Building. 

-^Washington,  D,  C— Contract  for  6300 
tons  of  steel  for  frame  work  on  building 
for  Department  of  the  Interior  awarded 
Rlter-Conley  Mfg.  Co.,  Pittsburgh,  Pa. 

4rGovana,  Md, — Contract  awarded  iiy 
County  School  Bd.  at  Towson  to  Walter 
E.  Burnham,  Baltimore,  at  851,337  for 
erecting  2-story  and  basement  brick 
school. 

■A-Roanoke,  Va. — Contract  for  the  Jail 
equipment  for  new  city  hall  awarded 
Pauly  Jail  Bldg.  Co.  of  St.  Louis,  Mo.,  at 
825,318.  Camden  Iron  Wks.  of  Roanoke 
bid  $26,800. 

-A-Conneaut,  Ohio, — Contract  awarded 
Aug.  26  for  erecting  an  8-room  fireproof 
grade  school  in  Sub.  Dist.  No.  5  to  Salis- 
bury &  Fitch,  Ashtabula,  at  $23,351. 
Warren  Miner,  Clk.  Bd.  Educ. 

A-Toledo,  Ohio. — Contracts  for  erecting 
Mott  School  (bids  opened  Aug.  23)  award- 
ed by  Bd.  Educ.  (H.  C.  McClure,  Struc- 
tural EJngr.)  as  follows:  General  contract. 
A.  Bentley  &  Sons  Co.,  Toledo,  $100,636 
(awarded  contract).  Other  bidders:  J. 
Pioch  Co..  8100,638;  H.  J.  Spieker  Co., 
8101,075,  and  walls.  Bock  &  Kuhlman, 
8104,375.  Steel  sash  and  casements. 
Trussed  Concrete  Steel  Co..  $6,680:  elec- 
tric wiring.  Fowler  Electric  Co..  $1,565: 
heating,  W.  H.  Conklln  Co.,  Columbus, 
$15,297  (awarded  contract).  Other  bid- 
ders: Shaw  Kendall  Eng.  Co.,  $16,610: 
Bryce  Htg.  &  Vent.  Co.,  $16,900:  Robt. 
Raitz  Co.,  $15,874.  Automatic  tempera- 
ture    regulation,     Johnson    Service     Co., 

^tMorencI,  Mich, — Contract  for  erecting 
Chesterfield  Township  School  awarded 
Schiilinger  Bros.  Co..  Toledo,  at  $23,153. 
William  H.  Nicholas,  Archt.,  1900  Euclid 
Avenue,  Cleveland,  Ohio. 

VpsllantI,  Mich.— Following  are  four 
lowest  bids  opened  Aug.  20  by  Super. 
Archt..  Washington,  D.  C,  for  construc- 
tion complete  of  U.  S.  Post  Ofllce:  (a) 
limestone,  (b)  sandstone:  J.  S.  Wahl- 
man,  Ishpemlng,  (a)  $49,330,  (b)  $50,685: 
Frank  L.  Johnson  &  Co..  Duluth,  Minn., 
(a)  $48,746:  Colonial  Constr.  &  Supply 
Co,  Charlottesville,  Va.,  (a)  $52,497.  (b) 
$57,409:  Chas.  W.  Glndele  Co.,  Chicago, 
III.,  (a)  852,600:  W.  G.  Carter  Co.,  Chi- 
cago. III.,  (b)  $54,450:  Callahan  Mandl 
Co.,  Chicago,  111.,    (b)   $56,000. 

-AAlton,  III. — Contract  awarded  by  State 
Bd.  Administration,  Springfield,  for  erect- 
ing power  and  heatmg  plant  at  Alton 
State  Hospital  to  J,  J.  Wuell/ier  &  Sons, 
Alton.  The  building  will  cost  approxi- 
mately $54,400. 

Belleville,  III.— I.«west  bid  submitted  by 
Bauer  Bros.,  Belleville,  for  erecting  the 
high  school  at  8117,563. 

East  Mollne,  III. — Following  are  four 
lowest  bids  opened  by  East  Moline  Town- 
ship High  School  Bd.  for  erecting  high 
school:  F.  H.  Lorenz,  Moline.  $63,500: 
Paulsen  Constr.  Co.,  Rock  Island,  $64,217: 
Axel  Carlson,  Moline,  $66,700,  and  J  A 
Ream,  (Salesburg,  $65,182. 

•Sullivan,  III.— Contracts  for  erecting 
Jail  and  sherirf's  residence  (bids  opened 
Aug.  20)  awarded  by  Co.  Comrs.  as  fol- 
lows (Charles  W.  Green  Co..  Clk.):  Gen- 
eral contract,  to  Hagerman  &  Harshman, 
Sullivan.  $11,406;  heating  and  plumbing, 
L.   T.   Hagerman   &  Co.,   Sullivan,   $4,200; 

Sf"  'i2'?„T^^"'>'  •"«"  B'^8-  Co.,  St.  Louis, 
Mo.,  86,395. 

Ames,  Iowa.— Following  are  four  lowest 
bids  opened  Aug.  19  bv  Iowa  State  Bd. 
Educ,  pes  Moines  (W.  H.  Gemmill, 
Secy.)  for  erecting  buildings  at  Iowa 
State  College  of  Agriculture  and  Mechanic 
Arts  at  Ames: 

Science  Building:  .1.  B.  Evans  Constr. 
Co.,  Mexico  City.  Mo.,  $55,900  (lowest), 
Benson  &  Marxer,  Des  Moines.  $57,875; 
A.   H.  Newman,  Des  Moines,  $59,843,  and 


L.  W.  Dumas  Constr.  Co.,  Columbia,  Mo 
$59,900.  '' 

•Women's  Dormitory:  J.  B.  Evans 
Constr.  Co.,  Mexico  City,  Mo..  $47  loO 
(awarded  contract):  J.  C.  Mardis,  Des 
Moines.  $49,860;  L.  W.  Dumas  Constr.  Co 
Columbia.  Mo..  $50,900:  W.  F.  Kucharo  & 
Co.,  Des  Moines,  $50,980. 

•  Minneapolis,  Minn. — Contract  awarded 
Aug.  20  for  erecting  foundation  to  private 
ward  for  St.  Marys  Hospital  to  J.  L.  Rob- 
inson Co.,  611  S.  Seventh  Street,  at  $10,670 
J.  H.  Wheeler,  Archt.,  N.  Y.  Life  Build- 
ing, St.  Paul. 

Rochester,  Minn, — Following  are  bids 
opened  by  city  Aug.  26  for  erecting  power 
plant  building:  Wm.  O'Neil  &  Son  Co., 
Faribault,  $44,934;  R.  J.  Cheney  &  Co.. 
Minneapolis.  $45,486;  G.  Schwartz  &  Co. 
Rochester,  $40,900.  A.  F.  Wright,  City 
Clk. 

Blackwell,  Okia, — Following  are  four 
lowest  bids  opened  Aug.  19  by  Super. 
Archt.,  Washington,  D.  C,  for  construc- 
tion complete  of  U.  S.  Post  Office:  (a) 
limestone,  (b)  sandstone:  Algernon  Blair. 
Montgomery,  Ala.,  (a)  $36,441;  George  W. 
Stiles  Constr.  Co.,  Chicago,  111.,  (a)  $36,- 
820:  George  A.  Shaul,  Seneca,  Kan.,  (a) 
$38,693;  Dieter  &  Wenzel  Constr.  Co.. 
Wichita,  Kan.,  (a)  $39,503:  The  Potters 
Lumber  Co.,  East  Liverpool,  Ohio,  (b) 
$40,000;  W.  H.  Fisseil  &  Co.,  Marbrldge 
Bldg.,  New  York,  (b)  $41,776;  Hiram 
Lloyd  Bldg.  &  Constr.  Co..  Odd  Fellows 
Bldg.,  St.   Louis,  Mo.,  (b)  $43,313. 

•Copan,  OkIa, — Contract  awarded  Aug. 
28  for  erecting  2-story  and  basement  high 
school  to  A.  T.  Hingle.  Bartlesville.  Cost 
Mbout  $25,000.  Architect,  C.  A.  Henderson, 
Coffey ville,  Kan 

•Portland,  Ore, — Contract  awarded  Ray- 
mond Concrete  Pile  Co.,  New  York,  for 
placing  concrete  piling  for  warehouse  and 
viaduct  in  rear  of  Municipal  Dock  No.  1. 

•Toronto,  Ont. — Contract  for  erecting 
Egllnton  School  awarded  as  follows:  Ma- 
sonry and  cut  stone  work,  to  George  T. 
Coggin,  at  $24,435;  carpentry,  Frank  Arm- 
strong, $9,431:  ventilating  and  heating, 
Shepard  &  Abbott,  $3,415;  plumbing.  Fred 
Armstrong.  $4,625;  total  cost  $54,152. 


PRIVATE  BUILDINGS 


PROPOSED     WORK 

Albany,  N,  Y. — Reported  plans  being 
prepared  for  a  chapter  house  to  be  erect- 
ed at  Lake  and  Hudson  Aves.  for  the 
Eastern  Star;  cost  $40,000. 

Brooklyn,  N.  Y,— Plans  filed  for  four- 
story  brick  tenement  at  Park  Place  and 
Brooklyn  Avenue  for  Frank  Wilson,  cost 
$76,000;  Clarence  L.  Sefert,  Archt.,  110 
W.  Fortieth  Street,  New  York. 

New  York,  N,  Y. — Plans  completed  by 
Neville  &  Bagge,  105  W.  Fortieth  Street, 
for  twelve-story  apartment  house  to  be 
erected  at  789  West  End  Avenue,  for 
789  West  End  Ave.  Company,  Inc.;  cost 
approximately    $500,000. 

Plans  being  prepared  by  George  and 
Edward  Blum,  505  Fifth  Avenue,  tor 
nine-story  apartment  house  to  be  erected 
at  Park  Avenue  and  Seventy-fourth 
Street   for  Taylor  Constr.   Co. 

Plans  filed  tor  following  buildings:  Six- 
story  brick  tenement  at  203  West  Ninety- 
eighth  Street  for  Samuel  Borchardt,  cost 
$50,000;  William  L.  Rouse  and  L.  A. 
Goldstone,  Archts.,  38  West  Thirty-sec- 
ond Street,  twelve-story  fireproof  apart- 
ment house  at  330  Park  Avenue  for  330 
Park  Avenue  Co.,  cost  $700,000;  Warren 
&  Wetmore,  Archts.,  16  E.  Forty-seventh 
.Street,  twelve-story  fireproof  apartment 
house  at  907  Fifth  Avenue  for  907  Fifth 
Avenue  Co.,  cost,  $750,000:  J.  E.  R.  Car- 
penter, Archt.,  66  East  Sixty-sixth 
Street  two  five-story  brick  tenements  at 
Albany,  Crescent  and  Heats  Avenues  for 
Phelan  Bros.  Constr.  Co.,  cost  $105,000; 
Moore  &  Landsledel,  Archts.,  Third  Ave- 
nue and  148th  Street:  one-story  brick 
church  at  Tinton  Avenue  and  155th 
Street  for  St.  Anselms  R.  C.  Church,  cost 
$90,000;  Gustav  E.  Steinbeck,  Archt.,  15 
E.    Fortieth    Street. 

Montague  Flagg,  2d,  109  Broad  Street, 
is  architect  for  the  twenty-story  office 
building  to  be  erected  at  southeast  corner 
of  Fifth  Avenue  and  Forty-second  Street 
by  the  Oceanic  Investing  Co. 

Rochester,  N.  Y, — Plans  being  prepared 
by  Foster  &  Gade,  15  West  Thirty-eighth 
Street,  New  York,  and  Claude  Bragdon, 
Cutler  Bldg.,  Rochester,  Assoc.  Archts., 
for  two-story  building  for  Chamber  of 
Commerce:    cost    $200,000. 

Report  contract  soon  to  be  let  by 
Claude  Bragdon,  Archt.,  415  Cutler  Bldg.. 
for  two-story  and  basement  50  x  80-ft. 
tapestry  brick,  terra  cotta  and  steel 
Y.  M.  C.  A.  building;  cost,  $50,000. 
James  G.  Cutler,  Chmn.  Bldg.  Com.,  Cut- 
ler   Bldg. 

Contract  soon  to  be  let  by  Hutchinson 
&  Cutler,  Archts.,  310  Cutler  Bldg.,  for 
erecting  three-story  brick  and  steel 
garage  and  show  room  at  S.  Union  Street 
and  Dwyer  Alley,  for  Overland  Roches- 
ter  Co.;    cost    $60,000. 

Schenectady,  N,  Y. — Plans  submitted  to 
Masonic  Assoc,  for  Temple  to  be  erected 
at  828  State  Street;  cost  approximately 
$100,000. 

Allentown,  Pa, — Contract  soon  to  be  let. 
for  erecting  6-story,  brick  and  stone  Y.  M. 
C.  A.  building.  Cost  $100,000.  Louis  E. 
Jallade,  Archt.,  37  Liberty  Street. 
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Philadelphia,  Pa.— Street  &  Stackhouse, 
Drexel  Bldg.,  have  completed  plans  tor 
Reformed  Episcopal  Church  of  the  Inter- 
cession, Twenty-ninth  and  Fletcher 
Streets,  60  x  110  ft.  Cost  about  $50,000. 
Rev.  George  Worrell,  Rector. 

Philadelphia,  Pa.— Contract  soon  to  be 
let  for  alterations  and  additions  to  three- 
story  brick  and  concrete  building  for 
Jewish  Sheltering  Arms.  M.  Haupt, 
Archt.,  Dre.xel  Bldg. 

Plans  being  prepared  by  Moores  &  Dun- 
ford,  10  S.  La  Salle  Street,  Chicago,  111., 
for  two-story  reinforced  concrete,  53  x  120 
ft.  warehouse  to  be  erected  at  2715  N. 
Broad  Street,  for  North  Broad  Safe  De- 
posit &  Storage  Co. 

Pittsburgh,  Pa.— F.  J.  Osteriing,  316 
P'ourth  Avenue,  engaged  to  prepare  plans 
for  the  seven-story  frame  fireproof  club 
house  for  the  American  Republican  Club 
to    cost    $150,000. 

BarbcurvMIe,  Ky. — A  site  in  this  city 
has  been  secured  by  the  Cumberland  & 
Manchester  R.  R.  on  which  to  erect 
shops   and   roundhouse. 

Cleveland,  Ohio. — Contract  will  soon  be 
let  for  erecting  2-story  and  basement, 
brick  and  reinforced  concrete  edifice  for 
Plymouth  Congregational  Church,  Euclid 
Heights;  cost  approximately  $75,000.  H. 
C.  Van  Sweringen,  Chmn.  Bldg.  Com.; 
Charles  S.  Schneider,  Archt.,  2448  Euclid 
Avenue. 

Syrian  R.  C.  Church  (Rev.  Peter  She- 
lala.  Pastor)  will  erect  brick  edifice  on  E. 
Twenty-third  Street  to  cost  about  $30,000 

Reported  Hudson-Stuyvesant  Motor 
Co.,  Cleveland,  will  erect  a  three-story 
fireproof  building  on  Euclid  Avenue  as 
an  addition  to  present  salesroom;  cost 
$50,000. 

Piqua,  Ohio. — Contract  soon  to  be  let 
for  erecting  fireproof  office  building  and 
laboratory  for  George  H.  Rundell  Co., 
according  to  plans  by  Schenck  &  Will- 
iams of  Dayton. 

Portsmouth,  Ohio. — Richards,  McCarty 
&  Bultord.  Hartman  Building,  Columbus, 
it  is  reported,  prepared  tentative  plans  for 
proposed  fireproof,  reinforced  concrete  and 
brick  hotel  to  contain  150  rooms.  Irving 
Drew  of  Gallia  Street,  Portsmouth,  Inter- 
ested. 

Tippecanoe  City,  Ohio. — Plans  being 
prepared  by  Schenck  &  Williams,  Day- 
ton, for  a  fireproof  brick  and  stone  thea- 
ter and  office  building  to  seat  1500  people. 

Beardstown,  III. — Methodists  contem- 
plate erecting  a  $35,000  edifice.  Rev.  A. 
K.   Byrns,  Pastor. 

East  St.  Louis,  III. — Tentative  plans  be- 
ing prepared  by  Newton  P.  Story,  East 
St.  Louis,  for  4-story  hotel  to  be  erected 
at  Third  Street  and  Broadway  for  John 
J.  Weis. 

Cedar  Rapids,  la. — First  Avenue  Realty 
Co.  is  preparing  to  erect  a  five -story 
store  and  shop  building  at  First  Avenue 
and    Second    Street. 

Duluth,  Minn. — F.  G.  German,  Exchange 
Building,  selected  to  prepare  plans  for 
Pilgrim  Congregational  Church,  to  be 
erected  at  Twenty-third  Avenue  and 
Fourth  Street;  cost  approximately  $100,000. 

Plans  being  prepared  by  F.  G.  German, 
Exchange  Building,  for  boys'  T.  M.  C.  A. 
building,  to  be  erected  at  Lake  Avenue 
and  Second  Street.     Cost  about  $50,000. 

Minneapolis,       Minn. — Chicago,       Great 

Western    Ry.     Co.     (W.    C.     Harvey,    Ch. 

Engr.,    Chicago.    111.),    it    is    reported    in- 

'  tends    rebuilding    freight    house    in    this 

city. 


•  Little  Falls,  N.  Y. — Contract  for  erect- 
ing five-story  reinforced  concrete  and 
granite  building  at  Main  and  Ann  Sts.  tor 
David  H.  Burriil  awarded  Wells  Bros,  of 
Chicago,  111.  W.  L.  Stoddard  of  New 
York,  Archt.  Building  to  be  occupied  by 
the  National  Herkimer  County  Bank. 

•New  York,  N.  Y. — Contract  for  erect- 
ing five-story  fireproof  club  house  for 
Friars  Club  at  106  West  Forty-eighth 
Street  awarded  John  T.  Brady  &  Co..  10:i 
Park  Avenue;  cost  $150,000.  Harry  Allen 
Jacobs,  Archt.,  320  Fifth  Avenue. 

•Schenectady,  N.  Y. — Contract  for  the 
foundation  for  addition  to  Mohawk  Hotel 
awarded  Underpinning  &  Foundation  Co., 
290  Broadway,  New  York.  Foundation  to 
consist  of  Standard  hercules  steel  piles. 

•Jersey  City,  N.  J. — Contract  for  erect- 
ing four-story  reinforced  concrete  bakery, 
179  X  152  X  75  ft.,  for  Great  Atlantic  & 
Pacific  Tea  Co.,  at  Warren,  First  and  Bay 
Streets,  awarded  Turner  Constr.  Co..  11 
Broadway,  New  York.  Ballinger  &  Per- 
rot.  Archts.,  1701  Arch  Street,  Philadel- 
phia, Pa. 

•Morrlstown,  N.  J. — Contract  for  gran- 
ite work  on  new  residence  of  Theo.  N. 
Vail  awarded  Woodbury  Granite  Co.  of 
Bethel,   Vt.,   at  about  $50,000. 


American  Machine  &  Foundry  Co.,  200 
Fifth  Avenue,  New  York,  secured  site  on 
Fifty-fifth  Street,  between  First  and  Sec- 
ond Avenues,  on  which  It  is  proposed 
erecting  a  five-story  concrete  factory 
costing  $175,000,  to  include  a  large  power 
house. 

Buffalo,  N.  v.— Plans  filed  for  further 
additions  to  plant  of  Curtiss  Aeroplane 
Co.,  to  Include  shop  building,  steel  con- 
struction, and  a  boiler  house;  cost 
$50,000. 

Contract  soon  to  be  let  by  Jacob  Doll 
Packing  Co.  for  erecting  five-story  100  x 
160  ft.  beef  house  at  William  Street  and 
New  York  Central  R.  R.  H.  P.  Hen- 
schien,  Archt.  &  Engr.,  37  Van  Buren 
Street,   Chicago,   111. 

Contract  soon  to  be  let  by  Eli  W.  Gold- 
stein, Archt.,  47  Niagara  Street,  for  al- 
terations; also  erecting  four-story  addi- 
tion, 35  X  54  ft.,  to  factory  at  Broadway 
and  Cedar  Street,  for  Frank  J.  Offerman 
Mfg.  Advertising  Novelties,  Calendars, 
etc.;    cost    $50,000. 

Fayettevllle,  N.  Y. — Contract  soon  to 
be  let  by  Charles  D.  Wilsey,  Archt., 
S.  A.  &  R.  Bldg.,  Syracuse,  for  additions 
to  paper  mill,  64  x  80  ft.,  for  Mclntyre 
Bros.  &  Roundeshush.   Inc. 

Rochester.    N.   Y. — Contract   soon   to  be 


•Ronceverte.      W.      Va.— Contract     for     let    by    Wa/ker,    Livingston    &    Brackett 


erecting  brick  and  concrete  26  x  100-ft 
passenger  station  for  Chesapeake  &  Ohio 
R.  R.  awarded  J.  D.  Moore  and  J.  H. 
Moore  of  Charleston.     Cost  $30,000. 

•Cleveland,  Ohio. — Plans  filed  for  the 
annex  to  Hotel  Statler  and  the  Stiilman 
Theater,  which  are  to  be  erected  on 
Euclid  Avenue  by  the  Hotel  Statler  and 
Stiilman  Amusement  Co.  Crowell  Lun- 
doff  Little  Co.,  Cleveland,  contractors  for 
the  theater,  and  George  A.  Fuller,  Cleve- 
land, contractor  for  the  hotel  annex;  cost 
$600,000.     Geo.  B.  Post  &  Sons,  New  York. 

•Billings,   Mich. — Piper  Constr  Co.  sub 


E.  &  B.  Bldg.,  for  erecting  one  story 
60  X  300-ft.  building  for  plant  of  the 
Crothers   Motor   Co. 

Seneca  Falls,  N.  Y. — Contract  soon  to 
be  let  by  WilUard  Case  &  Co.,  Engrs.,  17 
Battery  Place,  New  York,  for  erecting 
two-story  60  x  460-ft.  factory  and  one- 
story  80  X  140-ft.  foundry  and  miscel- 
laneous mill  buildings  for  Seneca  Falls 
Mfg.    Co. 

Syracuse,  N.  Y. — Gaggin  &  Gaggin, 
Archts.,  University  Block,  will  soon  let 
contract  for  erecting  one  story,  140  x  110 
ft.    addition    to    foundry    on    N.    Geddes 


mitted  lowest  bid,  at  $26,994  for  erecting     Street  for  Syracuse  Malleable  Iron  Wks. 
Presbyterian    Church.    Third    Avenue    N. 


Only  other  bidder,  Edw.  Serle  Co.,  $28,000. 

•Detroit,  Mich. — Contract  awarded  Irwin 
&  Leighton,  Philadelphia,  Pa.,  for  erect- 
ing 9-story,  reinforced  concrete,  steel, 
brick  and  stone  department  store  for 
Crowles,  Milner  Co.;  cost  $300,000.  This 
is  first  section  of  building,  which  will  cost, 
complete,  $2,000,000.  Albert  Kahn,  Archt., 
Detroit. 

•Contract  awarded  to  Irwin  &  Leigh- 
ton,  Philadelphia,  Pa.,  for  erecting  9-story, 
brick,  steel  and  concrete  store  building 
for  Peoples  Outfitting  Co.;  cost  $250,000. 
Albert  Kahn,  Archt.,  Detroit. 

•Aurora,  III. — Contract  for  erecting  six- 
story  brick  and  stone  75  x  100  ft.  hotel  for 
Island  Improvement  Co.  awarded  Caldwell 
&  Drake  Co.,  Chicago.  Approximate  cost 
$200,000. 


•Chicago,  III. — Contract  for  placing  con       _..   _. 

Crete  piles  in  foundation  of  new  building    „    cost  of  $150,000. 
for    W.    E.    Wroe,    East    Illinois    and    St. 
Clair    Streets,     awarded     Raymond    Con- 
crete Pile  Co.,  New  York. 


Cape  May,  N.  J. — Bethlehem  Steel  Co.  In- 
tends erecting  near  shell  proving  grounds 
at  Cape  May  Point  a  factory  to  cost 
$30,000. 

Baltimore,  Md. — Kennedy  Foundry  Co., 
S.  Charles  Street,  will  erect  a  3--story  ad- 
dition to  its  plant. 

Ocala,  Fla. — Ocala  Citrus  Growers'  As- 
soc, organized  to  erect  packing  house. 
Directors:  J.  H.  Mathews  of  Candler,  E. 
L.  Carney  of  Ocala,  and  others. 

Detroit,  Mich. — Plans  being  prepared 
for  factory  to  be  erected  by  Detroit  Bat- 
tery Co.,  607  Fort  Street  (Sydney  W. 
Weston,  Pres.  &  Gen.  Mgr.). 

MInneapols,  Minn. — Reported  Hewitt 
&  Brown,  716  Fourth  Avenue,  South, 
Minneapolis,  are  architects  for  four-story 
fireproof  reinforced  concrete  factory 
which   National   Candy   Co.    will   erect   at 


•Erie,  Pa. — Contract  awarded  by  Brie 
Silk  Mills  to  Henry  Shenk  Co.,  Erie, 
for  erecting  one-story  steel  constructed 
addition  to  plant  on  West  Twenty-sixth 
Street,  to  have  saw  tooth  roof,  and  cost 
$90,000. 

•Philadelphia,  Pa.— Contract  awarded 
Monaghan  &  Lesse,  214  S.  Twelfth  Street, 
for  3  buildings,  1,  2  and  3  stories,  rem- 
forced  concrete,  brick  and  steel,  to  be 
erected  at  Philip  and  Cambria  Streets  for 
American  Ice  Co.     Cost  $100,000. 

•Sharpsvllle,  Pa. — Contract  awarded  by 
Valley  Mound  &  Iron  Co.  to  McMilar 
Constr.  Co.  of  Cleveland  for  erecting  steel 
building,  150  x  75  ft. 

•Baltimore.  Md.— Contracts  awarded  by 
Curtis  Bay  Distillery  Co.  as  follows  for 
work  at  the  Curtis  Bay  denatured  alcohol 
distillery:  Fabrication  and  erection  of 
greater  portion  of  structural  steel,  to 
Potthoff  Constr.  Co.,  Cincinnati,  Ohio;  all 
concrete  work,  Curtiss  Woodruff  Co., 
Brooklyn,  N.  Y.;  copper  work,  Ansonia 
Copper  &  Iron  Wks.,  Cincinnati,  Ohio; 
grading  and  well  drilling.  William  G. 
Glschel  Co.,  Curtis  Bay.  Plant  complete 
is  to  cost  about  $1,000,000  and  is  to  con- 
tain 12  buildings  and  cover  about  10  acres 
of  land. 

•Hagerstown,  Md. — Contract  awarded 
(Consolidated  Eng.  Co.,  Baltimore,  for 
erecting  2-story,  concrete,  steel  and  brick 
factory  for  Pangborn  Corp.;  cost  $60,000. 
Peuckert  &  Wunder,  Archts.,  Philadel- 
phia, Pa. 

•Portsmouth,  Va.  —  Contract  awarded 
by  Seaboard  Air  Line  Ry.  (W.  D.  Fau- 
cette,  Ch.  Engr.,  Norfolk)  to  Christian 
Constr.  Co.  of  Durham,  N.  C,  for  addi- 
tional shop  facilities  at  Portsmouth,  Va., 
consisting  of  following  buildings:  Machine 
and  erecting  shop,  flue  shop,  blacksmith 
shop,  substation,  engine  carpenter  and 
paint  shop  and  two  toilet  wash  and 
locker  rooms. 

•Contract  for  the  steel  work  on  above 
shops  awarded  Virginia  Bridge  &  Iron 
Co.,  Roanoke,  at  about  $50,000. 

•Winston-Salem,  N.  C. — Contract  for 
erecting  reinforced  concrete  plant  at 
Hanes  Station,  about  four  miles  from 
Winston-Salem,  for  the  Hanes  Knitting 
Mill  Co.  awarded  Travers  Wood  Co.  of 
Charlotte;  cost  about  $100,000. 

•Maysville,  Ky. — Contract  for  erecting 
3-story  slow  burning  mill  for  Maysville 
Cotton  Mills  awarded  Harding  &  Simons, 
Maysville.  J.  E.  Sirrine,  Greenville,  S.  C, 
Engr. 

•Struthers,  Ohio. — Contract  for  concrete 
piling  for  new  8  and  12-in.  merchant  mills 
of  Youngstown  Sheet  &  Tube  Co.  awarded 
Raymond  Concrete  Pile  Co.,  140  Cedar 
Street,  New  York. 


•Hoyleton,  III. — Contract  awarded  by 
Bd.  Directors  Evangelical  Orphanage 
Home  to  English  Bros.,  Champaign,  at 
$51,407,  for  erecting  orphanage  building. 

•  Kewanee,  III. — Contract  for  erecting 
hotel  for  Kewanee  New  Hotel  Co.  re- 
ported awarded  Monmouth  -  Galesburg 
Constr.  Co.,  Galesburg.    Cost  $65,000. 

•St.  Paul,  Minn. — Contract  for  erecting 
12-story  brick  and  stone  hotel  at  Dale 
Street  and  Grand  Avenue  for  Booth  Hotel 
Co.  awarded  Wells  Bros.,  Chicago,  111.; 
cost   $2,000,000.     Mark   Fitzpatrick,   Archt. 

•St.  Paul,  Minn. — Contract  for  all  steel 
equipment  for  the  oflfice  building  of  the 
Great    Northern    R.    R.    awarded    General 


Omaha,  Neb. — Plans  being  prepared  by 
George     B.     Prlnz,     Omaha     Natl.     Bank 

Building,  for  7-story,  fireproof  temple  for    Fireproofing  Co.,  Youngstown,  Ohio. 
Masonic   Assoc,    to   be   erected   at   Nine- 
teenth and  Douglas  Streets.     Steel,  brick 
and     stone    construction;     probable     cost 
$350,000. 


Seattle,  Wash. — Reported  contract  will 
soon  be  let  for  erecting  3-story,  brick  and 
terra  cotta  temple  for  Masonic  Assoc,  at 
Harvard  Avenue  and  Pine  Street;  prob- 
able cost  $125,000.  George  W.  Lawton, 
Archt.,  Alaska  Building. 

Spokane,  Wash. — Reported  plans  being 
prepared  by  John  K.  Dow,  Spokane,  for 
6-story,  110  x  110  ft.,  office  and  ware- 
house, to  be  erected  at  Wall  Street  and 
Northern  Pacific  tracks  for  Powell  San- 
ders Co.    Probable  cost,  $50,000. 

Portland,  Ore. — Loyal  Order  of  Moose 
will  erect  a  six-story  club  house  on  Fourth 
and  Taylor  Streets. 

Merced,  Cal. — It  is  reported  pans  have 
been  adopted  by  the  San  Joaquin  Light  & 
Power  Co.  for  a  substation  to  be  con- 
structed at  Merced;  cost  about  $65,000. 

Edmonds,  B.  C. — Contract  soon  to  be 
let  by  Reitze,  Storey  &  Duffy,  Consult- 
ing Engrs.,  Northern  Bank  Bldg.,  Seattle, 
Wash.,  for  erecting  the  oil  depot  for  tiie 
Shell  Oil  Co.  to  include  wharf,  crib  work, 
several  steel  tanks  and  a  warehouse  of 
about   36,000    gal.    capacity;    cost    $100, DOr). 

PRICES     AND     LETTINGS. 
•((Indicates  award  of  contract. 

•  Herkimer,  N.  Y. — Contract  for  erect- 
ing building  at  Main  and  Mohawk  Streets 
Tor  Daniel  F.  Strobel  and  Frank  A. 
Schmidt  awarded  Jay  Gleason,  lUon;  cost 
$50,000. 


•Sioux  Falls,  S.  D. — Contract  for  erect- 
ing three-story  brick  Odd  Fellows  Tem- 
ple on  Dakota  Avenue  awarded  Sioux 
Falls  Constr.  Co.,  Sioux  Falls.  Cost 
about  $25,000. 

•St.  Louis,  Mo. — Contract  awarded  by 
Childs  Co.  to  Murch  Constr.  Co.  for  two 
additional  stories  (brick)  to  one-story 
building  at  214  N.  Seventh  Street;  cost 
about  $30,000. 

•Seattle,  Wash. — Contract  awarded  by 
Ciiarles  Bebb  and  Charles  Gould,  Assoc. 
Archts..  Denny  Building,  to  Butler  Contr. 
Co..  Central  Building,  for  one-story  and 
basement,  120  x  120  x  133  ft.,  brick  build- 
ing to  be  erected  at  Westlake  Avenue 
and  Roy  Street  for  Tucker  Hanford  Co. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK 

New  Bedford,  Mass. — A  three-story 
brick  addition  is  to  be  erected  to  plant  of 
J.  C.  Rhodes  &  Co.,  Inc.,  123  Front  Street. 
Floors  to  be  of  concrete. 

Bristol  Ferry,  R.  1. — Plans  reported  un- 
der way  to  construct  a  ship-building 
plant  here.  Albert  S.  Chesebrough  said 
to   be   Interested. 

Brooklyn,  N.  Y. — Plans  filed  for  three- 
story  brick  factory  at  Clinton  and  Park 
Avenues  for  Consumers  Biscuit  Mfg.  Co.; 
cost  $100,000.  William  J.  Dilthey,  Archt., 
1    Union   Square,    New    York. 


Minneapolis,  Minn. — Reported  contract 
soon  to  be  let  for  erecting  3-story  rein- 
force concrete  factory  for  Twin  City  Four- 
Wheel  Drive  Motor  Co.  (Joseph  I.  Ware, 
Pres.,  Minneapolis). 

Spokane,  Wash. — The  Inland  Empire 
Paper  Co.  (R.  S.  Talbott,  Secy,  and  Gen. 
Mgr.),  Spokane,  reported  taking  steps  to 
m,»ke  improvements.  Including  a  sulphide 
plant. 

Ford,  Ont. — Plans  completed  for  an  ad- 
dition to  the  Canadian  branch  plant  of 
the  Ford  Motor  Car  Co.;  cost  $60,000. 

BIDS     DESIRED. 

Philadelphia,  Pa. — Press  reports  state 
bids  desired  until  Sept.  8  for  erecting 
6-story  concrete,  92  x  251  ft.,  building  for 
Touraine  Motor  Co.  Address  J.  C.  M. 
Shirk,  Archt.,  421  Chestnut  Street. 

PRICES     AND     LETTINGS. 
iflndicatea  award  of  contract. 

Boston,  Mass. — New  England  Founda- 
tion Co.,  70  Kilby  Street,  Boston,  secured 
following  contracts  for  simplex  concrete 
piles  for  following  buildings:  Pattern  shop, 
for  Mead-Morrison  Mfg.  Co..  East  Boston. 
Mass.;  manufacturing  building,  for  Ash- 
croft  Mfg.  Co.,  Bridgeport,  Conn.;  apart- 
ment house,  for  Miss  L.  S.  Kimball, 
Brookline,  Mass.;  abattoir,  Joseph  Stern  & 
Co.,  New  York. 

•Elmlra,  N.  Y. — Contract  awarded 
Johnston  Constr.  Co.,  Newark,  N.  Y.,  for 
erecting  a  two-story  130  x  150-ft.  addi- 
tion to  plant  of  American  LaFrance  Co.; 
cost   $40,000. 

•Jamestown,  N.  Y. — Contract  awarded 
McCUntic-Marshall  Co.,  Pittsburgh,  Pa., 
for  erecting  blacksmith  shop  here,  200  x 
200  ft.,  one-story,  concrete  and  glass,  for 
the  Struthers  Wells  Co.,  Warren,  Pa.; 
cost  $50,000. 

•Syracuse,  N.  Y. — Contract  awarded 
W.  J.  Burns  Co.,  Syracuse,  for  erecting 
a  storehouse,  40  x  60  ft.  and  30  x  84  ft. 
to  plant  of  Syracuse  Malleable  Iron  Wks. 

•Contract  awarded  Henry  Funda, 
North  Geddes  Street,  for  erecting  two- 
story  and  basement.  65  x  58-ft.  store- 
house af  Canal  and  Teall  Streets  for 
Syracuse  Milling  Co. 

•Towanda,  N.  Y. — Contract  awarded 
Morris  &  Allen,  Builders'  Exchange,  Buf- 
falo, for  erecting  90  x  80  fl.  addition, 
brick  and  concrete,  to  plant  of  McKInnon 
Chair  Co.  of  Buffalo,  at  Fremont  Street, 
Erie  and  New  York  Central  R.  R. 


MISCELLANEOUS 


PROPOSED     WORK 

Transmission  Line — Lexington,  Ky. — 
Within  next  four  months  Lexington  Utili- 
ties Co.  expects  to  erect  about  16  miles 
of  33,000  volt  transmission  line  for  a  tile 
line  necessary  switching  apparatus.  J. 
P.  Pope,  Electrical  Engr. 

Central   Heating   Plant — Tacoma,  Wash. 

— Tacoma  Central  Htg.  Co.  reported  to 
construct  central  heating  plant  and  dis- 
tributing system  at  South  Fifteenth  and 
Dock  Streets.  Work  to  be  started  about 
Sept.  1.  Company  plans  to  spend  between 
$200,000  and  $250,000. 

BIDS     DESIRED. 

Elevator — Boston,  Mass. — Until  Oct.  S  by 
James  A.  Wetmore,  Acting  Superv.  Archt., 
Washington,  D.  C,  for  installing,  com- 
plete, an  electric  elevator  plant  in  the 
U.  S.  Appraisers'  stores,  Boston. 

Mechanical  Equipment  In  Appraisers' 
Stores — Boston,  Mass. — Until  Oct.  8  by 
James  A.  Wetmore,  Acting  Supervising 
Archt..  Washington,  D.  C,  for  mechanical 
equipment  (except  elevators,  lighting  fix- 
tures, pneumatic  tube  system  and  sprink- 
ler system)  in  U.  S.  Appraisers'  Stores, 
advertised  in  Engineering  Record. 

Hardware  for  Cottage — Newark,  N.  Y. — 

Until  Sept.  15  by  Mrs.  Sarah  F.  S.  Arm- 
strong, Pres.  Bd.  Trus.  N.  Y.  State  Cus- 
todial Asylum  for  Feeble-Mlnded  Women, 
for  furnishing  hardware  for  cottage  for  92 
Inmates  and  for  hospital  building  at  said 
Asylum,  advertised  in  Engineering  Rec- 
ord. Lewis  F.  Pilcher,  State  Archt.,  Cap- 
itol, Albany. 

Wall— Paterson,  N.  J.— Until  Sept.  8  by 
C.  N.  Merritt,  Secy.  Park  Comn..  for  fur- 
nishing material  and  constructing  con- 
crete boundary  wall  along  Fa^aaic  River 
at  Pennington  Park. 

Retaining     Wall — Washington,     D.    C. — 

LTntil  Sept.  20  by  Dept.  Pub.  Bidgs.  and 
Grounds  for  furnishing  material  and  con- 
structing retaining  wall  £ilong  west  side 
of  Merldan  Hill  Park. 

Road  Oil— West  Palm  Beach,  Fla.— Until 
Sept.  7  by  County  Comrs.  (F.  E.  Encell, 
Chmn.)  for  furnishing  168,000  gal.  bitu- 
minous road  oils  for  constructing  roads. 

Cement,  Sand  and  Gravel — New  Orleans, 

La. — Until  Sept.  22  by  U.  S.  Engineer, 
New  Orleans.  La.,  tor  furnishing  and  de- 
livering cement,  sand  and  gravel  for  work 
at  Southwest  Pass,  Mississippi  River,  ad- 
vertised in  Engineering  Record. 
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On6»   tavarattom  —  CtavaUnd.   Ohio.— 
Vmm  8«»l.   U  by  Jk.   R.  CUIew.  Oomr. 
mi  Hvamltti^  tot  tooadatioBa 

^  _..-. — Jauutifial  ataal  work 

tor  ValcM  ATMi«a  sni4*  rirwKna 

MHaMilita  Wall— ClavaUiM.  OMe.— UnUl 

'         thr  A.  H.  Callow.  Cotnr.  Purebaaaa 

,  (or  ratalntnc  wall  In  Roeka- 

Claclrtc  Halat  Cfcteago.  in.— I'nUI  S«pt. 
I*  by  UaoL  Pafa>.  Wlo.  (W.  K.  Moortaouae. 
COBir.)  for  tarmtahlnc  and  daUvcrlnx  a 
dwiMa-^ii»  alactrte  naotor-drlvan  holat 
tor  Majrtalr  Pwovlac  StaUoo. 

TriaianlnUw  Uno— Cllsabath.  III.— Un- 
ta  Saat.  la  tn  lUaaballi  U«lit  *  Power 
O*.  (ATj.  KkiMla.  Sacy)  for  (umJahlns 
■alwHI  mmt  oooatrwcUns  thraa  milaa  or 
traaMiriHlwi  Una.  anbcuUoa  and  dlstri- 
batla«  vMmk. 

Staal  Ooera  at  Shad — San  Franclaco. 
Cat.— RatMrtad  deakrcd  until  Sept  10  by 
Bd.  BUkta  Harbor  Comra.  (L«o  V.  Mer.e. 
Jr..  aaeyj,  SMnunanlo.  tor  tamlaiiinc 
aad  InatalMng  ataal  roOlns  doora  oa  ahed 
at  pfirNoa. 

Cablw.  DHCta,  Ktc— Toronto,  Ont.— Un- 
Ul gape   T   by  Chmn.   Torooto   Electrical 
lajrlBs  eabia  ducta.  balldins  man- 
* ranlta. 

Ktc  —  Panama. — UnUl 


Cablaa,    Maal.     Ktc 
atpClt    by    kai.    F 


C.     Bona.    Corpa 

L'.     8.     A..    General     Parchaalnc 

w— .^2.  Panama  Oanal.  Washlnston.  D.  C, 

far    areolar    Ml    Electric     cable,     ateel 

ateel.    ravea,    pipe   At- 


■alvajilxed 


PRICES     AND     LETTINOS. 
^/adlnetaa  awrdad  ooalroet. 

CaadMN— MaMan.  Maaa^— LAweat  bida 
Ans.  M  for  concrota  conduit  In 
,  'ood  aoetkm:  FTaak  T.  Hook.  Mai- 
•4.CM:  JajDoa  U  Bryna.  U  SUte 
miaat  Baatoo.  >4.Ttl:  Daa  Bnutdano, 
MaldoB.  ti.MC 

Pra%M  Shad  BrooMyii,  N.  Y.— Fol- 
lewlnc  are  four  loweat  bida  opened  for 
Ooatr.  14e^Fumlshlnc  material  and 
ai af <liiB  a  ftattbt  abed  with  appurten- 
— Baa  •■  tha  plar  oaar  foot  of  Twenty- 
nlatll  Btraat.  borousb  of  Brooklyn:  Hc- 
Hars-Barton  Co.,  171  Madlaon  Avenue. 
New  York.  tlll.lM:  Poat  *  McCord.  101 
Park  ATenoe.  New  York.  tll(.*M:  Snare 
A  Tllaal  Co..  Woohrorth  BIdr,  New 
York.  tm.M«:  Connora  Broa.  Co..  Inc.. 
New  York.  tlXS.IOO. 

*Plor  Shoda— Savannah,  Oa.— Contract 
awardad  by  Ocean  Steamship  Company  of 
■avaaaak  to  IrwIn  A  Uelchton.  IM  N. 
Twaltik    Street.     Phlladalphia,     Pa.,     for 

'    "    *  ,  axdnalTa  of  ataal  frame  and 

Area  aboat  4M.0M  aq.  ft. 
J.  O.  Baalasar.  BBSr..  M  Broadway.  New 
York. 

AElavater  Koulpmant.  Etc — Cincinnati, 
OMe. — Contracta  reported  awarded  by 
Now  Coortbouoc  BMc.  Comra..  aa  fol- 
lowa:  Maehaalcal  equipment,  to  Stand- 
ard BBS.  Co.  of  Waahlncton,  D.  C,  at 
mt.W  aad  eleyator  equipment  to 
SCaadard  Plimser  EleTator  Co..  Worcea- 
tar.    Maaa..    at    tlM.tSt. 

ttUtrnt  Oraad  Stand— Molina,  III.— Con- 
tract aarardad  by  City  Aus.  X«  for  con- 
atrartlac  ataal  srmnd  atand  for  Browning 
riaM  XtUatlc  Club.  aeaUnc  capacity 
Ht*.  to  La  Sana  Enc  Co.,  Chlcaco,  at 
tT.Wdi    C.  V.  Johnaon.  City  Clk. 

♦■laoatera  —  Madlaon,  Wla.  —  Contract 
for  elevator  work  In  north  arlnf  of  Wla- 
oooBln  State  Oapltol  (bida  epraed  Aus. 
14)  awarded  to  Kaaatwar  *  Baeht  Ele- 
vator Co.  at  tltJMi  Ia.  r.  Porter,  Sacy. 
Ckpltol  ~ 


Anflolaa,    Cal.— Contract 
I  at  art  ad   awarded    by    Harbor   Comn.    to 
'a   PorUaad   CMoent   Co.    of   Loa 
tor  4Md*  bbls.    camaat.   to  be 
la    eonatnwtlon    of    t-atory    ware- 

«■  MoBldpal  Doik   No.   1  at  tMi 

»ar  ML:  4*  etai  par  bbL  to  be  allowed  for 
'     rataraad. 

Plat    Hoaolulu.     Hawaii.— 

CBMUaiH  resorted  doaed  between  Inter- 
latoad  KarlBUoa  Co.  and  C.  W.  Hunt 
•f  Naw  York,  for  eonatmctlon  In  Hono- 
IbIb  Barter  of  a  eoallnc  plant  for  vea- 
aato  to  bare  a  capacity  of  lfi,OM  tone. 
It  la  aald  tha  plaat  win  repreaeot  an 
Investment    of    II.MM.OOO. 


Proposals 

For   Propoaala  Advertlaed,   aae   Pagea 
4«,   4«,   SO  ano   91. 


WATERWORKS. 


T.  Malna.  Clavetend  HelKbta. 

Ohio    Au«.  14 

T.  C.-L  Ptpa.  VaOaJo,  Cal...  Aor  14 
1.  Wall    puim   aad    aarvie* 

pamn,  MawWcaBo.  m...  Aus.  I4 
7.  Ptpa,  Waahtacton,  D.  C. .  Auc.  ti 

1.  Dam.  Chalham,  N.  B Sep.     4 

7.  Improv.,    Becga.    Wyo Sep.     4 

t.  Pomp.  Hnmboldt.  Iowa. .  Aoc.  t\ 
1.  Water   Worka,    Brewster, 

Ohio  Sap.    4 


Sep. 


BMa  See  Einc. 

Ctoaa.  Reoord. 

Sep.     f.  Malna.   Boaton.   Maaa Sep.     4 

Sap.  10.  Raaarrolr,  ObarUn,  Ohio. .  Auc.  28 

Sap.  1«.  Pipe,  Chlcaso.  Ill Sep.     4 

Sep.  It.  Pumpa.    Etc.,    Tarentum, 

Pa.    Sep.     4 

Sap.  14.  Pipe.  Waahlnston.  D.  C. .  Aur  Zl 
Sap.  14.  Water   Works.    BelleviUe, 

Ohio Aug.  M 

Sep.  14.  Gate     Valves,     Brooklyn, 

N.    T Aug.  U 

Sep.  14.  Filter  Plant.   Macon,   Mo.  Sep.     4 
Sep.  It.  Pipes.    Valvea,   Etc..   Me- 
dina.  Ohio    Aug.  U 

Adv.  Auc.  28.  Sept.  4. 
Sap.  IS.  Water   Worlu,    Manchea- 

ter.  N.  Y Aug.  28 

Adv.  Aug.  28.  Sept.  4. 
Sep.  IS.  Water  Works,  Sallx.  Iowa.  Sep.     4 
Sep.  IS.  Water  Works.   Si>earvllle, 

Kan Sep.     4 

Sep.  IS.  Pipe  and  Flttinga.  Balti- 
more. Md Sep.     4 

Adv.  Sep.  4. 
Sep.  IS.  Water  Works.  Miller,  Ind.  Sep.     4 
Sep.  14.  Pipe    Trenching,    Coving- 
ton,  Ky Sep.     4 

Adv.  Sept.  4. 
Sep.  10.  Water      works,      Myton, 

Utah An*.  18 

Adv.  Aug.  38,  Sept.  4. 
Sap.  28.  Water  Works,  Whitehall, 

Mont.     Aug.  28 

Adv.  Aug.  28.  Sept.  4. 

Sep.  27.  Well.    Hastings,    Neb Aug.  28 

Adv.  Aug.  28. 

Weil.  ThomasvlUe,  Ala..  Aug.  28 

Adv.  Aug.  28. 


SEWERAGE     AND     SEWAGE 
DiSPOSAU 

Sap.     (.  Ogden,    Iowa    Sep. 

Sap.     7.  Albany.    N.    T Aug. 

Adv.  Aug.  7  to  21. 
8ep.     7.  Cleveland    Heighu,    Ohio.  Aug.  1 

Sep.     7.  Pullman,  Wash Aug.  2 

Sep.     7.  South  Orange.  N.  J Aug.  2 

Sep.     7.  Huntington    Beach,    Cal. .  Aug.  28 

Sep.     7.  Toronto,  Ont.  Sep. 

Sep.     7.  Berlin,  Ont Sep. 

Sep.     8.  Cleveland,    Ohio    Sep. 

Sep.     9.  Cleveland,  Ohio Sep. 

Sep.  13.  Roelyn.    Wash .'Vug.  28 

Sep.  13.  Chicago,   III Sep. 

Sep.  14.  Ocaia.   Fla Aug.  1' 

Sep.  14.  Clinton,   Iowa    Aug.  2 

Sep.  14.  St.    L,ouls,    Mo Sep. 

Sep.  16.  Santa   Barbara,   Cal Aug.  2 

Sep.  17.  Kenosha,  Wis Sep. 

Adv.  Sep.  4. 
Milwaukee,  Wis Sep. 

Adv.  Sep.  4. 
Brockport,    N.    Y Sep. 

Adv.  Sep.  4. 

Sep.  18.  Sioux  City,   Iowa Sep, 

Sep.  20.  BraJnerd.  Minn Aug.  28 

Sep.  20.  Port   Clinton,   Ohio Aug.  28 

Sep.  20.  CenterviUe,   S.    D Sep.     ' 

Sep.  21.  Forest  Grove.  Ore Sep.     . 

Sep.  2S.  Whitehall,   Mont Aug.  28 

Adv.  Aug.  28.  Sept.  4. 
Oct.  14.  ManaOeld.  Ohio  Aug.  28 


Sep.  17. 
Sep.  17. 


Sep. 
Sep. 
Sep. 
Sep. 
Sep. 
Sep. 

Sep. 
Sep. 
Sep. 
Sep. 
Sep. 
Sep. 
Sep. 


BRIDGES. 

Hudson.    S.    D Aug.  14 

Ellinwood.  Kan Aug.  21 

Zanesville,  Ohio  Aug.  28 

Indiana Aug.  28 

Canton,  S.  D Aug.  28 

Clean,    N.    Y Aug.  28 

Adv.  Aug.  28. 

Nicholasvllle,    Ky.    Aug.  28 

Harriaon,    Neb Aug.  28 

Salt   Lake  City,   Utah Sep.     4 

Alma,  Kan Sep.     4 

Perryvlile,   Mo Sep.    4 

Illinois   Sep.     4 

Brainerd.   Minn Sep.    4 

Sooth  Amboy.  N.  J Aug.   7 

St.   Paul,   Neb Aug.  28 

Indiana   Aug.  28 

Aberdeen.  Wash Aug.  28 

Marlon,   Ohio   Sep.     4 

Riverside,  Waah Sep.     4 

Hill  City.  8.  D Sep.     4 

lUlnola  Sep.     4 

Indiana   Aug.  28 

OlenoMen,  Pa.  Aug.  28 

Dillon.    Mont.    Aug.  21 

Walla  WalU,  Waah Aug.  28 

Austin,  Minn Aug.  28 

Illinois   Sep.     4 

Oregon.  Mo Sep.     4 

Roundup,   Mont Sep.     4 

Berkeley  Springs,  W.  Va.  Sep.    4 

Dalton.  Ga Sep.    4 

Lawrence,   Kan Sep.     4 

Hamilton.  Ohio Aug.  28 

Hailey,    Idaho    Sep.     4 

San  Joe*.  Pal Hep.     4 

Mankato,   Kan Sep.     4 

Keyser,  W.   Va Sep.     4 

Buffalo.   N.   Y Sep      4 

Adv.  Sep    4. 

Steubenyllle.  Ohio  Aug.  28 

Cincinnati,   Ohio    Aug.  28 

Bangor.    Pa.    Sep.     4 

Columbua.  Ohio Sep.    4 

Bnaworth,    Kan Aug.  28 

Westport.  Conn Aug  28 

Adv,  Aug.  28. 

Sap.  n.  Hankow.  China.   Aug  14 

Adv.  Aug.  14. 

Sep.  ».  Oreensburg.   Pa.    Sep.     4 

Oct.    8.  Lawrence,    Kan Aug.  14 

Adv.  Aug.  14  to  Sept.  4. 


PAVING     AND      ROADS. 

Sep.     «.  Marcus  Hook,   Pa.    Aug.  28 

Sop.    7.  Prlneeaa  Anna,  Md. Aug.  14 

-""      1   Ci»T»iand    HHghte.   Ohio,  Aug.  14 
Sap.    7,  Wlnamac  Ind Aug.  14 


Sep. 
Sep. 
««P 

Sep! 
Sep. 
Sep. 
Sep. 

Sep. 
Sep. 
Sep. 
Sep. 
Sep. 
Sep. 
Sep. 
Sep. 

is- 

Sep. 
Sfp. 
Sep. 

Sep. 
Sep. 
Rep. 
Sep. 


7. 
7. 
7. 
7. 
7. 
7. 

7. 

7. 

7. 

7. 

7. 

7. 

7. 

t. 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

1. 

*. 
10. 
10. 
10. 
10. 
10. 
10. 

n. 
It. 
11. 

18. 

18. 

It. 

14. 
14. 
IS. 

17. 
17. 
17. 
17. 
It. 
22. 


Bids 
Cloaa. 

Sep.  7. 
Sep.  7. 
Sep.     7. 


Sep. 

7. 

Sep. 

V. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

7. 

Sep. 

V. 

Sep. 

8. 

Sep. 

8. 

Sep. 

8. 

Sep. 

8. 

Sep. 

S. 

Sep. 

8. 

Sep. 

8. 

Sep. 

8. 

Sep. 

8. 

Sep. 

>. 

Sep. 

». 

.Sep. 

9. 

Sep. 

9. 

Sep. 

!». 

Sep. 

9. 

Sep. 

10. 

Sep. 

10. 

Sep. 

10. 

Sep. 

11. 

Sep. 

11. 

Sep. 

13. 

Sep. 

13. 

Sep. 

13. 

Sep. 

14. 

Sep. 

14. 

Sep. 

15. 

Sep. 

15. 

Sep. 

1«. 

Sep. 

18. 

.Sep. 

2U. 

Sep. 

•iU. 

Sep. 

20. 

Sep. 

21. 

Sep. 

21. 

Sep.  21. 
Sep.  23. 


See  Eng. 
Record. 

Louisiana   ^"8- ?1 

Hackenaack.  N.  J Aug.  21 

Indiana     Aug.  21 

Mount  Vernon.  Ind Aug.  28 

Oalfland,  Cal Aug.  28 

Shaker  Heights,  Ohio....  Aug.  28 

Lake  Charles,   La Aug.  28 

Newark,   N.  J Aug.  28 

Nicholasvllle,    Ky Aug.  28 

Los  Angeles,   Cal Aug.  28 

Santa  Barbara,  Cal Aug.  28 

Union,    N.   J Sep.     4 

Steam  Roller,  Crawfords- 

ville,  Ind Sep.     4 

Indiana   Sep.    4 

Albany,  N.  T Sep.     4 

Garnett.   Kan Sep.    4 

Linden,  Ala Sep.     4 

St.   Louis,  Mo Sep.     4 

Saxonburg,  Pa Sep.     4 

Westnekl,   N.  J Sep.     4 

Boston,    Mass Sep.     4 

Toronto,  Ont Sep.     4 

East   Hartford,  Conn Sep.     4 

Cincinnati,  Ohio   Sep.     4 

St,  Paul,  Minn Sep.     4 

Pullman,   Wash Sep.     4 

Louisiana    Aug.  21 

Washington    Aug.  21 

Newark,   Ohio   Aug.  21 

Indiana     Aug.  21 

Lorain,   Ohio    Aug.  28 

Farmlngdale,  L.  I.,  N.  Y.  Aug.  28 
Adv.  Aug.  28. 

Riverside,  Cal Aug.  28 

La  Grange,  Ohio Sep.     4 

Elyrla,  Ohio   , . .  Sep.     4 

Tallahassee,  Fla.   Aug.  14 

Pittsburgh,    Pa Aug.  28 

Jersey  City,  N.  J Sep.     4 

Columbus,  Ohio   Sep.     4 

Jacksonville,  Fla,   Sep.     4 

Indian^ Sep.     4 

Worcester,  Ohio  Aug.  21 

Tacoma,    wash Aug.  28 

Ohio    Sep.     4 

Road   Roller,   Indiana Aug.  21 

Bethlehem,   Pa Sep.     4 

Montclair,    N.    J Aug.  28 

Adv.   Aug.   28,   Sept.   4. 

Los  Angeles,  Cal Aug.  28 

Bremerton,  Wash Sep.     4 

Columbus,  Wis Sep.     4 

Norwalk,  Conn Sep.     4 

Adv.  Sep.  4. 

Pennsylvania    Sep.     4 

Indiana Sep.     4 

Newark,  N.  J Sep.     4 

Ellsworth,    Kan Aug.  28 

Newark,   N.   J Aug.  28 

Conneaut,  Ohio  Sep.     4 

Bluff  City,  Tenn Sep.     4 

Baltimore,  Md Aug.  28 

Asphalt   Plant,    New   Or- 
leans,  La Sep.     4 

Taylor,  Tex Sep.    4 

Adv.   Sep.  4. 
Pittsburgh,  Pa Sep.    4 


HYDRAULIC     CONSTRUCTION 
AND   RIVER  IMPROVEMENTS. 

Sep.     7.  D  r  e  d  g  ing,   Wilmington, 

Del Aug.  21 

Adv.  Aug.  21  to  Sept.  4. 

Sep.     7.  Cleaning    Channel,    Glen- 
wood,  Iowa Aug  21 

Sep.     7.  Ditch,  Morris,  Minn Aug.  28 

Sep.     7.  Storage     Dam.     Quebec, 

.    ,  Q.ue Sep.     4 

Sep.    8.  Irrigation,  Malta,  Mont...  July  3l 
Adv.  July  31. 

Sep.    8.  Irrigation,   Fort  Laramie, 

Wyo Aug  14 

Sep.     8.  Pier,  Jersey  City,  N.  J...  Sep      4 

Sep.     9.  Jetties,  Rockaway  Beach, 

L.   I.,   N.   T Sep      4 

Sep.     9.  State    Canal     Work,     Al- 
bany, N.   Y Sep      4 

Sep.  10.  I.«vee,    Alexandria,    La. .  Aug.  28 

Sep.  11.  Itetalnlng    Wall,    Miamls- 

burg,  Ohio Sep      4 

Sep.    14.  State  Canal  Wk.,  Albany, 

N.    Y Aug  14 

c        ,,    -r^-^y-  ^"Sf-  '<  to  Sept.  4. 

Sep.  14.  D  I  t  c  h,        Breckenridge, 

Minn Aug  28 

Sep.  16.  Dredging,  Baltimore,  Md.  Aug,  14 
,,    x-*^?*-  Aug.  14,  21,  Sept.  4. 

Sep.  IB.  Irrigation    Work,     Xfelta, 

Mont All?  99 

Sep.  16.  Steel      Piling     for     Dkii',       '' 

Louisville,   Ky Aub  21 

Adv.  Aug.  21  to  Sept.  4. 

Sep.  18.  Irrigation    Work,    Newell 

Adv^Aug.M. ^"'^•28 

Ul.  ]l.  S^r'."MSr,^cV.rT°H"''iu"{?  It 
Sep.  20.  Lock     Gates,      Mintg6m:        ^    * 

ery,   Ala au-  ji 

Adv.   Aug.  21,  28. *• 

Sep.  20.  Revetment  Work,  Harts- 
burg,    Mo Auk  21 

-        ,„      Adv.  Aug.  28.  ■*•"*•  ^* 
Sep.  20.  Retaining  Wall,  Washing- 
ton, D.  C ■     A,,_  00 

Adv.  Aug.  28    Sent    4"  * 

Sep.  20.  Irrigation  Work.%aita 

„        „      AdTAug.-28. •A"^^* 

Sep.  23.  D-t^ng.^Norfolk.\a...  Aug.  28 
Sep.  24.  Operating    Machinery    at 

Dam,  Cincinnati,  Ohio. .  Aug  28 
<«.-    OA    ft'^}'-  ■*"«•  28,   .Sent.   4.  ' 

SSS-  li    J^alnafe.    Muscatine,    la.  Sep      4 
Sep.  28.  Terminal  Contr.  47  and  49      ^' 

Alban.v,  .v.  Y,,                   '  o„„      a 
Adv.  Sep.  4.    ^"P-     ^ 

'wlSh    '''*'■•     Cathlamet, 
Oct.     1.  Bulkhead-  Sh^d; "  San  Juin,  ''"*•  '« 
Adv.  Sep,' 4, ^*P-    ■* 


Bids  See  Eng. 

Close.  Recort 

PUBLIC    BUILDINGS  AND 

SCHOOLS. 

Sep.     7.  Charter  Oak,   Iowa Aug.  14 

Sep.     7.  Charlotte,    N.    C Aug.    7 

Sep.     7.  Fulton,    Mo Aug.    7 

Sep.     7.  Columbus,   Ohio   Aug.  21 

Sep.     7.  Thlells,   N.   Y Aug.  21 

Adv.  Aug.  21  to  Sept.  4. 

Sep.     7.  Columbus,    Ohio    Aug.  28 

Sep.     7.  Bluefield,    W.    Va Sep.     4 

Sep.     8.  Englewood,    N,   J Aug.  21 

Sep.     8.  Albany,  N.  Y Aug.  21 

(2  props.)   Adv.  Aug.  21,  28. 

Sep.     S.Caldwell,    N.    J Aug.  28 

Sep.     8.  Carlelon  Point,  P.  E.  I. . ,  Aug.  28 

Sep.     8.  Luana.  Iowa  Sep.     4 

Sep.     S.Columbia.   S.   C Sep.     4 

Sep.     9.  Woodsfleld,   Ohio   Aug.  21 

Sep.     9.  Metcalf,  Ariz Sep.     4 

Sep.     9.  Atlantic  City,  N.  J Sep.     4 

Sep.     9,  Dunbar,  Neb Sep.     4 

Sep.     9.  Belvidere,  111 Sep.     4 

Sep.     9.  Jersey  City,  N.  J Sep.     4 

Sep.  10.  Gouverneur,   N.   Y Aug.    7 

Sep.  10.  Lebanon,   Ind Aug.  14 

Sep.  10.  Perry,  Okla Aug.  21 

Sep.  10.  Leavenworth,  Kan Aug.  28 

Sep.  10.  Belvidere,    III.    Aug.  28 

Sep.  10.  Owensburg,  Ind Sep.     4 

Sep.  10.  Winchester,    Ind Sep.     4 

Sep.  10.  Philadelphia,   Pa Sep.     4 

Sep.  10.  St.  Louis,  Mo Sep.     4 

Sep.  11.  Bremerton,    Wash Aug.  14 

Sep.  11.  Grundy    Center,    Iowa Aug.  28 

Sep.  11.  Grand   Mound,   Wash Sep.     4 

Sep.  13.  Cincinnati,    Ohio    Aug.  28 

Sep.  14.  Boston,   Mass Aug.  28 

Adv.  Aug.  28,  Sept.  4. 

Sep.  14.  Mtlledgeville,   Ohio    Aug.  28 

Sep.  14.  Dayton,    Ohio    Aug.  28 

Sep.  14.  Batavia,    N,    Y Aug.  28 

Sep.  14.  Patton,  Cal Aug.  28 

Sep.  14.  Glenwood,    Iowa    Sep.     4 

Sep.  14.  Iowa  City,   Iowa Sep,     4 

Sep.  15.  Hyde   Park,   Ohio Aug.  81 

Sep.  15.  Arverne,    N.    Y Aug.  21 

Adv.  Aug.  21,  2S. 

Sep.  15.  Boston,  Mass Aug.  2t 

Sep.  15.  Boston,    Mass Sep.     4 

Sep.  16.  Dayton,  Ind Sep.     4 

Sep.  16.  Steubenville,  Ohio   Sep.     4 

Sep.  16.  Toms  River,  N.  J Sep.     4 

Adv.   Sep.   4. 

Sep.  17.  Ogden,  Iowa Aug.  28 

Sep.  20.  Cincinnati,    Ohio    Aug.  2t 

Adv.  Aug.  28. 

Sep.  20.  Steubenville,    Ohio    Aug.  28 

Sep.  20.  Bardweli,    Ky Sep.     4 

Sep.  20.  Atlanta,  Ga Sep,     4 

Sep.  21.  Marblehead,    Ohio    Sep.     4 

Adv.   Sep.  4. 

Sep.  25.  Vallejo,    Cal Aug.  28 

Sep.  25.  Norfolk,  Va Aug.  28 

Sep.  25.  Bremerton,  Wash Aug.  28 

Sep.  25.  Lima,   Ohio   Sep.     4 

Sep.  27.  Tulsa,  Okla Aug.  14 

Sep.  28.  Harrisburg,   Pa Aug.  21 

Adv.  Aug.  21,  2S. 

Sep.  29.  Smyrna,    Del Aug.  38 

Sep.  30.  Washington,   D.  C July  84 

Adv.  July  24,  31. 

Sep.  30.  Tulsa.  Okla Aug.  28 

Sep.  30.  Elizabeth.  N.  J Sep.     4 

Adv.  Sep.  4. 

Oct.     1.  Kalamazoo,   Mich Aug.  88 

Oct.     8.  Boston,    Mass Sep.     4 

Oct.  16.  Washington,   D.   C Aug.  88 

PRIVATE     BUILDINGS. 
Sep.  16.  Seattle,  Wash Aug.  14 

MISCELLANEOUS. 

Sep.  7.  Cable  Ducts,  Etc.,  To- 
ronto,  Ont Sep.     4 

Sep.     7.  R  o  a  d    Oil,    West    Palm 

Beach,  Fla Sep.     4 

Sep.     7.  Chimney   at  Garb.   Pit., 

Toronto,    Ont Sep,     4 

Sep.  S.  Intandescent  Lamps,  Al- 
bany, N.   Y Aug.  28 

Adv.  Aug.  28. 

Sep,     8.  Wall,  Paterson,  N.  J Sep.     4 

Sep.  8.  Retaining  Wall,  Clove- 
land,  Ohio   Sep.     4 

Sep.  10.  Light  Station,  New  Or- 
leans,  La Aug.  14 

Sep.  10.  Cell  Fronts,   Atlanta,  Ga.  Aug.  21 

Sep.  10.  Steel     Reinforcing     Bars, 

Etc.,    Panama    Aug.  28 

Sep.  10.  Ballast  for  El.  Rys.,  New 

York,  N.  Y Aug.  28 

Sep.  10.  Electric     Hoist,     Chicago, 

111 Sep.     4 

Sep.  10.  Steel   doors   at  shed,    San 

Francisco,   Cal Sep.     4 

Sep.  13.  Equipment    for    Drydock, 

Panama    Aug.  21 

Sep.  13.  Transmission  Line,  Eliza- 
beth,   III Sep.  •  4 

Sep.  14.  Elevator,  Camden,  N.  J..  Aug,  81 

Sep.  15.  Hardware  for  Pub.  Bldg., 

Newark.   N.  Y Sep.     4 

Adv.   Sep.   4. 

Sep.  16.  Grade  Separation,  Cleve- 
land, Ohio   Sep.     4 

.Sep.  16.  Cable,  Steel,  Etc.,  Panama  Sep.     4 

Sep.  18.  Ry.     at      Naval     Station, 

Pearl  Harbor,  Hawaii...  July  10 

Sep.  20.  Retaining  Wall,  Washing- 
ton,  D.    C Sep.     4 

Sep.  20.  Cable  Ducts,  Etc.,  To- 
ronto, Ont Sep.     4 

Sep.  22.  Cement,  Sand  and  Gravel, 

New  Orleans,  La Sep.     4 

Adv.  Sep.  4. 

Oct.  8.  Mechanical  Eoulpment  in 
Appraisers'  Stores,  Bos- 
ton, Mass Sep.     4 

Adv.   Sep.   4. 

Oct.     8.  Elevator,  Boston,  Mass...  Sep.     4 

Oct.  16.  Pumps,  Etc.,  for  Oil 
Plants,  Washington, 
D.    C Aug.  28 

Nov.  17.  Power      Plants.      Etc.. 

Washington,  D.  C Aug.  28 


CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


THE  month  of  August  was  a  good  one  for  the 
steel  industry.  Indications  of  buying  for  de- 
livery next  year  seem  to  insure  capacity 
operation  for  the  first  half  of  1916.  Structural 
steel  business  continues  more  active,  and  prices 
have  advanced  slightly.  Fabricators  are  now  get- 
ting $1.40  Pittsburgh,  $1.59  New  York  and  $1.54 
Chicago. 

New  municipal  bond  issues  put  out  last  month 
totaled  $21,500,000,  which  is  within  $3,500,000 
of  the  highest  August  offerings  for  the  past  ten 
years,  and  compares  with  $9,213,000  put  out  in 
the  dull  month  of  August,  1914.  Sales  of  munic- 
ipal bonds  in  the  past  eight  months  have  exceeded 
in  volume  sales  of  like  securities  in  the  same 
period  of  any  year  on  record. 

According  to  a  recent  report  of  the  Southern 
Pine  Association,  unfilled  orders  on  Aug.  28  at 
the  mills  of  members  of  the  association  totaled 
more  than  17,000  cars,  showing  a  good  demand. 
Shipments  for  the  last  week  of  August  exceeded 
those  for  the  same  week  of  1914  by  10  per  cent. 
Yellow-pine  and  hemlock  scantlings  and  small 
joists  were  quoted  last  week  $22  at  $26  per  1000 
ft.  at  Chicago. 

Buildings 

Bids  were  received  and  contracts  awarded  on 
a  number  of  large  building  projects  last  week. 
At  Troy,  N.  Y.,  a  $200,000  college  building  has 
been  contracted  for.  The  lowest  bids  for  the  new 
county  courthouse  at  White  Plains,  N.  Y.,  total 
$573,000.  A  concrete  elevator  to  cost  $525,000 
has  been  contracted  for  at  Milwaukee,  and  the 
first  unit  of  a  $1,500,000  building  contract  has 
been  awarded  in  the  same  city.  A  hotel  to  cost 
$300,000  has  been  contracted  for  at  Dayton,  Ohio. 
The  lowest  bid  received  for  constructing  an  apart- 
ment house  in  St.  Paul  was  $250,000.  The  lowest 
bid  received  for  erecting  a  hospital  at  San  An- 
tonio was  $246,000.  A  contract  for  building  a 
$135,000  hotel  has  been  awarded  at  Seattle. 

Bids  are  desired  for  public  buildings  to  cost 
$200,000  at  Medical  Lake,  Wash.  Two  buildings 
to  cost  $158,000  will  be  let  Sept.  21  at  Sedro- 
Woolley,  Wash.  The  erection  of  a  $400,000  school 
building  is  planned  at  Camden,  N.  J.  A  1,000,000- 
bu.  grain  elevator  and  a  $200,000  industrial  plant 
are  planned   at  Chicago.     Plans   are   being  pre- 


pared at  Cleveland  for  a  $150,000  hospital,  and 
plans  have  been  filed  in  the  same  city  for  a  school 
to  cost  the  same  sum. 

Plans  have  been  completed  for  a  $100,000  office 
building  at  Hastings,  Neb.  Improvements  pro- 
posed for  the  Illinois  Central  Railroad  shops  at 
Waterloo,  Iowa,  will  cost  $180,000. 

Bridges  and  Roads 

A  contract  for  constructing  a  $41,000  bridge 
has  been  awarded  at  Greenwich,  N.  Y.  The  con- 
tract for  constructing  the  bridge  over  the 
Arkansas  River  at  Tulsa,  Okla.,  has  been  awarded 
at  $167,986.  The  lowest  bid  received  at  Detroit 
for  constructing  a  temporary  bridge  to  Belle  Isle 
was  $43,000.  The  lowest  bid  received  at  Green 
Bay,  Wis.,  for  constructing  a  bascule  bridge  was 
$57,000.  Bids  will  be  received  about  Oct.  1  for 
constructing  the  $70,000  concrete  bridge  at  Man- 
kato,  Minn.  The  construction  of  a  $120,000  con- 
crete bridge  is  being  considered  at  Petersburg, 
Va.  Santa  Barbara  County,  California,  has  voted 
$350,000  bonds  for  constructing  highway  bridges. 

State  highway  contracts  awarded  in  Connecti- 
cut total  $51,500.  Paving  contracts  totaling 
$321,000  have  been  awarded  at  Philadelphia. 
Toledo,  Ohio,  has  awarded  paving  contracts  total- 
ing $117,000.  Paving  contracts  amounting  to 
more  than  $140,000  have  been  awarded  in  Chi- 
cago. Salt  Lake  City  has  contracted  for  paving 
work  to  cost  $48,000.  Paving  contracts  awarded 
at  Portland,  Ore.,  amount  to  $40,000.  A  $79,000 
paving  contract  has  been  awarded  at  Tacoma, 
Wash.  Bids  are  desired  for  34,000  sq.  yd.  of 
asphalt  pavement  at  Brooklyn.  Illinois  will  open 
bids  Sept.  16  on  road  work  to  cost  $55,000.  Bids 
are  desired  on  23,000  sq.  yd.  of  wood-block  paving 
and  other  work  at  St.  Paul.  An  association  has 
been  formed  at  Chicago  for  promoting  the  con- 
struction of  a  $20,000,000  highway  from  Mexico 
to  Canada.  Clarksville,  Tex.,  will  sell  road  bonds 
totaling  $100,000  on  Sept.  28.  An  expenditure 
of  $154,000  for  paving  improvements  have  been 
approved  at  Seattle. 

Waterworks  and  Sewers 

Windsor,  Conn.,  has  let  contracts  for  water  im- 
provements totaling  $51,000.  A  $28,000  water- 
works contract  has  been  awarded  at  Wellington, 


Ohio.  Four  contracts  awarded  out  of  five  on 
which  bids  were  opened  Aug.  24  for  improvements 
at  Charlton,  Iowa,  totaled  $53,000.  Bids  are  de- 
sired for  constructing  a  reservoir  at  Tamaqua, 
Pa.  The  towns  of  Wilson  and  Ayden,  N.  C,  will 
soon  sell  water  bonds  amounting  to  $95,000  and 
$50,000  respectively.  Waterworks  improvements 
to  cost  $100,000  are  being  considered  at  Ridge- 
field,  Wash. 

Bids  opened  Sept.  1  for  constructing  three 
sewers  in  Long  Island  City,  N.  Y.,  total  $236,000. 
Bids  are  desired  at  Lyle,  Mich.,  for  constructing 
12,000  ft.  of  sewers,  and  at  Red  City,  Mich.,  for 
constructing  19,500  ft.  of  sewers.  Plans  are  to 
be  prepared  for  a  $1,500,000  concrete  trunk  sewer 
in  Montreal.  Plans  are  being  prepared  for  a 
$130,000  sewer  system  for  Briarcliflf  Manor,  N.  Y. 
The  sale  of  bonds  for  constructing  a  $150,000 
sewer  system  at  Daytona,  Fla.,  has  been  provided 
for.  Bonds  to  be  sold  Sept.  15  by  the  city  of 
Boston  will  provide  $600,000  for  sewerage  work. 

Miscellaneous 

The  award  of  a  $440,000  elevated  railway  con- 
tract in  Brooklyn  has  been  approved  by  the  New 
York  Public  Service  Commission.  Three  drain- 
age contracts  amounting  to  $380,000  have  been 
awarded  at  Marion,  Ark.  Bids  are  desired  Sept. 
17  for  constructing  the  shed  at  the  Thirtieth 
Street  pier  in  Brooklyn.  It  is  reported  that  a 
contract  for  building  25  miles  of  railroad  has 
been  awarded  at  Three  Forks,  Mont.  Bids  are 
desired  at  Bemidji,  Minn.,  for  constructing  drain- 
age ditches  to  cost  nearly  $300,000.  Additional 
bonds  for  the  Dorchester  tunnel  in  Boston 
amounting  to  $1,750,000  will  be  sold  Sept.  15. 

Press  reports  from  Norfolk,  Va.,  state  that 
the  Seaboard  Air  Line  Railway  contemplates  im- 
provements and  new  construction  which  will  cost 
in  excess  of  $1,600,000.  The  construction  of  a 
$250,000  municipal  dock  has  been  recommended 
at  St.  Louis.  A  power  plant  to  cost  $750,000  is 
proposed  at  Denison,  Tex.  The  Department  of 
the  Interior  has  granted  a  permit  to  begin  work 
on  a  hydroelectric  development  near  Needles,  Cal., 
for  which  a  series  of  dams  on  the  Colorado  River 
are  proposed.  Surveys  are  being  completed  and 
construction  will  soon  begin  on  a  $1,000,000  drain- 
age project  at  Grand  Junction,  Col. 


WATERWORKS 


PROPOSED     WORK 

Colllngswood,  N.  J. — Borough  Council 
reported  considering  construction  of  mu- 
nicipal water  worlds. 

Madrid,  N.  Y.— Bonds  for  $22,000  will  be 
sold  .Sept.  14  by  E.  B.  Watson.  Town  Clk., 
for  construction  of  water  works,  from 
plans  of  Engineer  Brownell  of  Carthage. 

Reynoldsvllle,  Pa. — Citizens  voted  JlOO,- 
000  bonds  Aug.  24  for  purchase  or  con- 
struction of  water  works. 

Ayden,  N.  C. — Citizens,  Aug.  20,  voted 
fSO.OOO  bonds  for  constructing  water 
works.  Bids  for  bonds  to  be  received 
Sept.  15.     J,  H.  Coward,  City  Clk. 

Wilson,  N.  C— Water  bonds  for  $95,000 
will  be  sold  sept.  20  by  Theodore  A.  Hln- 
nant,  Clk.  Bd.  Town  Comrs. 

Amite,  La. — M.  L.  Culley,  Jackson. 
Miss.,  making  surveys  for  proposed  water 
and  sewer  systems.  J.  W.  Gaines,  City 
CTk. 

Kosciusko,  Miss. — Citizens  voted  bonds 
for  water  and  light  plant  and  have  selected 
M.  L.  Culley.  Jackson,  to  make  appraisals 
of  present  plants  to  determine  advisability 
of  purchasing  or  whether  to  construct 
new  plants,  for  which  preliminary  esti- 
mates are  also  to  be  prepared.  W.  G. 
Campbell,  Mayor. 

Wesson,  Miss. — M.  L.  Culley.  Jackson, 
retained  to  make  appraisal  of  present 
small  water  plant,  and  to  prepare  plans 
for  new  light  and  water  systems.  P.  L. 
Burke,  City  Clk. 

Mount  Blanchard,  Ohio. — Plans  reported 
approved  by  State  Bd.  of  Health,  Colum- 
bus, for  a  water  supply  system. 


Attica,  Kan, — Plans  being  prepared  by 
E.  T.  Archer  &  Co..  Kansas  City,  Mo.,  for 
water  works  and  electric  light  plant;  cost 
$30,000.     J.  C.  McCaddon,  City  Clk. 

Galveston,  Tex. — Council  reported  con- 
sidering construction  of  a  new  submerged 
main  across  the  bay. 

RIdgefield,  Wash. — Plans  being  prepared 
by  Gilbert  &  Hall,  Portland,  Ore.,  for  con- 
struction of  the  proposed  water  works,  to 
include  500-gal.  pump,  200,000-gal.  reser- 
voir and  wood  pipe;  cost  $100,000;  to  be 
voted  on  this  fall.  J.  W.  Blackburn,  Town 
Clk. 

Seattle,  Wash. — Council  decided  to  lay 
water  mains  on  Thirteenth  Avenue;  also 
in  Wyoming  and  Fourteenth  Avenues 
N.  W.     A.  H.  Dimock,  City  Engr. 

San  Rafael,  Cal. — Citizens  of  Marin 
County  voted  to  issue  $3,000,000  water 
district  bonds,  which  will  be  sold  to  pur- 
chase plants  of  North  Coast  Water  Co. 
and  Marin  Water  &   Power  Co. 

Huntsvllle,  Utah — D.  D.  McKay  of 
Huntsville,  Pres.  of  Ogden  Valley  Com- 
mercial Club,  reported  interested  in  con- 
Salt  Lake  City,  Utah. — City  Comn.  au- 
thorized City  Engineer  to  prepare  speci- 
fications and  call  for  bids  for  dam  to  be 
built  in  Parley's  canyon  for  storing  flood 
water.  When  completed  reservoir  will 
hold  1,002,000.000  gals.;  first  .unit  will  be 
105  ft.  high  and  300  ft.  long  and  will  cost 
about  $100,000.  Later  the  height  will  be 
raised  to  145  ft.  and  dam  will  be  extended 
to  a  total  width  of  600  ft.,  at  total  cost 
of  about  $150,000.  Bids  will  call  for  three 
types  of  construction,  Ambursen  type, 
multiple  arch  type,  and  plain  concrete 
type, 
structlon  of  water  works. 

Albion,  Idaho. — Bonds  for  constructing 
distribution  system  will  be  sold  Sept.  25 
by  Thomas  E.  Harper,  Village  Clk. 


Chatham,  Ont. — City  proposes  to  Install 
at  waterworks  two  electrically  driven  cen- 
trifugal pumps  of  2,000,000  and  3,000,000 
gal.  capacity;  estimated  cost  $4,000. 

Gait,  Ont. — Citizens  reported  to  have 
voted  $40,000  water  works  bonds. 

BIOS      DESIRED. 

Jamestown,  N.  Y. — Until  Sept.  23  by 
Bd.  Water  and  Light  Comrs.,  City  Hall, 
for  ten  ll-in.  driven  wells,  advertised  in 
Engineering  Record. 

New  York.  N.  Y.— Until  Sept.  28  by  Bd. 
Water  Supply,  Municipal  Building,  New 
York,  for  furnishing,  delivering  and  in- 
stalling electric  operating  equipment  for 
gang-driven  valves  and  sluice  gates,  at 
Ashokan,  Kensico,  Hill  View,  and  Silver 
Lake    reservoirs.    Contract    Itil. 

Philadelphia,  Pa. — Until  Sept.  30  by 
Dept.  Pub.  Wks.  for  turbo  centrifugal 
pumps,  Shawmont  Pumping  Station,  stok- 
ers' equipment,  and  bed  plate.  Queen 
Lane  Pumping  Station,   etc. 

Tamaqua,  Pa. — Until  Oct.  6  by  John  M. 
Harris,  Secy.  Comrs.  Water  Wks.  for 
constructing  a  reservoir  on  Owl  Creek, 
Rahn  Township,  advertised  in  Engineer- 
ing Record.  J.  H.  Lance,  Engr.,  30  N. 
Franklin   St.,   Wilkesbarre. 

Washington,  D.  C— Until  Sept.  30  by 
Comrs.  D.  C.  (Oliver  P.  Newman,  Chmn.) 
for  furnishing  and  delivering  350  low- 
pressure  fire  hydrants  for  use  in  Water 
Dept. 

Bellvllle,  Ohio.— Until  Nov.  9  (exten- 
sion of  date  from  Sept.  14)  by  Glenn  L. 
.Shaffer,  Village  Clerk,  for  constructing 
water  works,  to  consist  of  deep  well 
pumps,  gas  engines,  5  miles  of  distribu- 
ting mains  and  storage  reservoir.  Smith 
&  Boulay  Co.,  Engrs.,  Nasby  Building, 
Toledo. 


Wllberforce,  Ohio— Until  Oct.  1  b-  Bd. 
Trus.  Combined  Normal  and  Industrial 
Dep6.,  Wllberforce  University  (W.  A. 
Galloway,  Pres.),,  for  improving  water  sys- 
tem at  said  university,  to  consist  of  80,- 
000  gal.  steel  tank  and  tower;  8-in.  well 
complete,  60  ft.  deep;  two  steam  pumps; 
a  hot  water  storage  heater;  water  soften- 
ing plant,  plumbing,  steam  fitting,  water 
mains,  etc.  Richards  Eng.  Co.,  Engrs., 
37^4   East  Long  Street,   Columbus. 

Amboy,  III.— Until  Sept.  27  by  F.  A. 
Flack,  City  Clk.,  for  constructing  steel 
water  tank,  using  present  steel  tower. 

Chicago,  III.— Until  Sept.  15  by  Bd. 
Local  Improv.  (Edw.  J.  Glaekln.  Secy.) 
for  water  supply  pipes  in  portions  of 
Stony  Island,  N.  Mason  and  Lafayette 
Avenues,  E.  Eighty-fourth,  E.  Eighty- 
fifth  and  several  other  streets. 

Until  Sept.  16,  by  Bd.  Pub.  Wks.  (W. 
R.  Moorhouse,  Comr.),  for  furnishing  and 
delivering  at  Pipe  Yard  "B"  South  Ash- 
land Avenue,  1500  Buffalo  Boxes,  500 
28-in.  and  200  36-in.  extensions. 

Qlenvlew,  III.— Until  Sept.  14  by  Thomas 
A.  Larecy,  Village  Clk.,  for  drilling  ana 
casing  an  artesian  well,  depth  approx. 
1300  ft.,  more  or  less,  dlam.  10  to  5  In. 
^tna  Eng.  Co.,  Engrs.,  17  N.  LaSalle  St., 
Chicago,  111. 

Hanklnson,  N.  D.— Until  Sept.  13  at  2 
p.  ni.  bv  George  W.  Rennix,  City  Aud., 
for  constructing  system  of  water  works, 
including  wells,  steel  tower  and  tank, 
standard  c.  1.  mains,  together  with  hy- 
drants, specials  and  pumping  machinery. 

Leslie,  Ark. — J.  B.  McCrary  Co.,  At- 
lanta, Ga.,  reported  selected  by  City 
(iomrs.  to  supervise  construction  of  water 
works  to  cost  $30,500.  It  is  reported  that 
bonds  will  be  sold  and  material  pur- 
chased by  City  Comrs.  Sept.  15. 
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PRICES  AND  LETTINGS 
Irlmdiemm  aumriU  ctmtrmet. 

*Wln4Mr.    COMk-Cm.-. 
lir  Waut  Dapc  tor  taprori 
Pf  9*^  SB'S**  Auk.  M>:  Water 
A  teoiiid*  aJM  n.  id-iB..  ctm  n.  <-in. 

Cmm  C.  c-L  iitpa.  aandy  loam  and  clay 
«nav„  laedlt*  JoiaU  ta  c.-L  malna.  aerv- 
lea  nwwKliiiM.-  Talvca.  etc.  to  Aalonto 
L***&.  Waterbory  Conn..  t34.M«:  stand- 
E»»  »•  >  l«i  fu.  Tippctt  *  Wood.  PhU- 
■PMai^  N.  J..  tlZ.IT*;  pumpinx  equlp- 
■Mat.  V.  H.  Hayoa  Maehrne  Ca.  Boaton. 
Maaa.  IMIT. 


.  U  I..  N.  v.— Contract  re- 
ported a«ar«*d  by  Carta  Park  Water 
Oaouai.  MaataaaM.  to  install  a  water 
•m««m  la  tkat  dlaoict.  to  W.  Q.  Frtti 
G>.  Nawark.  N.  J.,  at  «24.«2S. 

*Ma«a«.  Oa.— Contract  reported  awarded 
bjr  Watar  CoBira.  for  erection  of  IM.OM- 
^^MBdptpa  to  SehoaeUIran  Works  of 

♦MlamlaburB.  OMa.— Contract  awarded 
by  Bd.  Pub.  Aftalra  to  W.  C.  Kerchner 
Co..  Daytoa.  for  oooatnicUnK  watar  main 
— -- Mloaa  oa   Bawnett   Street   and   Weat 

at  •».ai. 

VaMlMtsa.  OM«^— Contract  for  con- 
Ma  of  a  dam  and  other  water  worka 
Bta  at  Herrlck  CSulch.  reported 
awarded  by  Bd.  of  Pub.  Affalra,  to  Oausle 
*  Barbaash  of  Akron,  at  tZt.000. 

*Cliar<taft,  Iowa.— ContracU  for  water 
work*  ImDroremeata  (bids  opened  Auc. 
M>  awarded  aa  foltows:  Reservoir  to 
Maley  A  KcDn.  at  ttl.tU:  to  J.  W.  Tur- 
aer  A  Co.  of  Des  Molnea.  for  filter  bulld- 
iac.  aattllnc  tank,  and  pump  house. 
flMM.  and  same  company  for  pipe  line 
fTMB  pomp  boose  to  city,  at  >1>,(M:  for 
Star  plaat  equipment  to  PItubursh  Fil- 
ter Co..  PtlUbursh.  Pa.,  at  tl.6»7. 

♦Cliamow.  Iowa.— Contracts  for  con- 
mtweUmm  water  works  Contracto  1  to  S 
awarded  as  follows  (Mds  opened  Auk. 
M)  (Basr.  M.  G.  Haa  CenterrUlo): 

Contract  1  to  Maley  A  Kdley.  Kansas 
CMy.  Mo.  as  foDows:  SMO  cu.  yds.  strip- 
piac  sou  from  dam  site.  tS  eta.:  SOOO  cu. 
yds.  place  soil  from  spoil  banks  on  em- 
taakmenu  M  cu.:  IH  acres  aeedlna.  tM: 
tt,mt  cu.  yds.  earth  excav.  moved  em- 
baakneat  St  eta.:  n.tOO  board  ft.  tonsue 
aad  voovad  sbeet  pilliur.  $tO:  MO  cu. 
Ma.  nlalteoad  ooDoreU  In  curtain  wall. 
tU:  7M  CO.  yda  rtprap,  tS.78S:  (ate  bouse 
complete.  ttS»:  {mTl  IC-ln.  c.-l.  pipe 
ootJet  and  supply  ptpe.  I1.IS:  IM  ft  if-ln. 
lalake  pipea.  ILM:  400  ft.  24-ln.  vltr.  pipe 
oMlet  pipea^  tl.M:  manhole  A  complete. 
manhole    B    complete.    $7i:    total. 

tract  t,  pump  house  and  Alter  plant 
CMBplate  to  J.  W.  Turner  Improv.  Co.. 
OMMolnes.  at  tlt.OOO 

_ODatnKt  I  to  Ptttsbursh  Filter  Co.. 
Pfttabargh.  Pa.,  filter  equipment  com- 
alata,  Hqoid  chlorioe.  tt.CIT:  power-driven 
Blawsr  complete  for  air  wash.  fUO;  hypo- 
bMsiIU  plant  <sab.  for  liquid  chlorine). 
tlOO. 

Coetract  4.  endnea.  motors  and  pumps 
(not  yet  awarded). 

Contract  t  to  J.  W.  Turner  Improv. 
CO.  as  follows:  0.240  ft.  lO-in.  Class  C 
PtpSL  227  tons,  per  too  IZS.a:  4000  ft 
W-ta.  Class  B  pipe,  127.(  toits.  per  ton. 
tSLOt:  100  n.  4-lB.  Oaas  B  pipe.  1.0*  tons. 
I2T.4S:  S  n.  lO-ln.  Tahrea.  ea . 
ft  4-ln.  vaJvea.  ea..  tl:  10  Talve 
ea.,  U:  MOO  Iba.  special  caatlnss.  S 
eta:  S  l-la.  PWpet  air  valves.  120;  t  by- 
dranu.  ea..  tzi.  12.W0  ft.  10-ln.  pt(>e  to 
lay,  41  cts.:  100  ft.  4-ln.  pipe  to  lay.  2S 
eta.:  t  settlnc  hydraau,  t(:  total.  fU.WO. 


beaasc  es 


#Norfelfc. 
awarded  to 
(or  watar 


Neb.  —  Contract      reported 
CoBtr.  Co..  Fremont. 
extcaHon. 


*Jii«tli  flap.  Meat.  Contract  reported 
awarded  by  Town  Council  for  constnic- 
llea  Of  watar  and  sewer  system  to  C.  H. 
KaHay  of  Judith  Gap,  at  tll.tU. 

*Woet  Unn,  Ore.— Coottaet  reported 
awarded  by  City  Council  to  J.  W.  MoOatt 
of  Weat  Una  for  eonstrttctlns  wawr 
worka.  at  tlt.Ot*. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSCO     WORK 


for  «>.SOO.O0O  will 
t.  of  Finance  as 
innel.     fl.TM.OOO; 


Pack  Iroiaumaeat:  nOO.OM;  sewets.  tMO,. 


A^.  1%  by  State  Bd.  laaanttr.  Room  3«. 
State  Hpoae.  BoatonjMldtB*!  M.  CMeara. 
ILO.,  ChauL)  for  fcaMlin  a  srwenMle  sys- 
taai  for  Oardaer  Mate  Colony  at  Bsst 
OaHteer  have  beea  rejected,  as  all  ex- 
aaadsd  approprlatioa:  work  to  be  done  by 
Mportateadent. 


SaatMaatan,    Caaw.  ■Otlsens    Sept. 
voted   t2S.000   beads   ta  eompiete   sew 


emr  Manor.  N.  V.— Clyde  Potts.  M 
St..  New  Tork.  preparlna  ptaas 
for  aawer  system,  tanks  and  sand  flllers, 
to  coat  fItO.OO*. 


Port  Washlnoton,  L.  I.,  N.  Y. — Surveys 
completed  by  Engineer  Watson,  of  Great 
Neck,  for  propoeed  sewer  system.  Henry 
Seaman,  Chmn.  Sewer  Comn. 

Sunbury,  P«. — Plans  reported  approved 
by  State  Health  I>ept.  for  constructlnf 
sewers  to  cost  $500,000. 

Richmond,  Vs. — H.  P.  Beck,  Comr. 
Administrative  Bd.,  writes  with  refer- 
ence to  sewers  in  Scotts  Addition,  that 
the  letting  of  this  worl<  is  liltely  to  be 
postponed  until  sufficient  appropriations 
are  available.  If  any  of  this  work  is 
undertaken  it  will  be  only  a  verj'  small 
portion. 

Daytons.  FIs. — Council  has  passed  ordi- 
nance providing  for  a  sale  of  1150.000 
bonds  for  construction  of  proposed  sewer 
system. 

Miami,  FIs. — Street  and  Sewer  bonds 
amounting  to  1100,000  sold  by  Council. 

Austin.  Tex.^dty  Commission  con- 
sidering issue  of  following  bonds:  $!>0,000 
sewer  system;  1250.000  school  buildings; 
t4!S,000  street  and  bridges. 

Beaumont,  Tex. — Attorney  General  ap- 
proved following  bond  issues:  $100,000 
wharf  and  docl«:  $40,000  sewer;  $85,000 
permanenl    street    Improvements. 

Gushing,  Okls. — City  will  soon  call  elec- 
tion to  vote  $30,000  bonds  for  a  system  of 
main  intercepting  sanitary  sewers.  Sur- 
veys and  estimates  have  been  prepared  b> 
Benham  Eng.  Co.,  Olclahoma  City,  who 
will  also  supervise  construction  work. 

Marlow.  Okls.— Election  soon  to  be  held 
to  vote  on  issuing  $15,000  bonds  for  sewer 
system. 

Weleetks,  Okls.— Citizens  Aug.  24  voted 
$37,000  bonds  for  construction  of  sanitary 
sewer  system. 

Seattle,  Wash.— Council  considering  Im- 
iirovement  of  Block  «9  Mount  Balier  Parlt 
by  constructing  sewers.  A.  H.  Dimock, 
City  Engr. 

Reported  Street  &  Sewer  Com.  of 
Council  will  hold  a  hearing  on  Oct.  11 
on  construction  of  Ballard  Trunk  Sewer 
on  Shilshole  Avenue.:  cost,  approximately 
$4SO.000. 

Mountain  Home,  Idaho. — Village  Trus- 
tees reported  to  have  authorized  Village 
Attorney  to  prepare  ordinance  providing 
for  construction  of  a  sewer  system;  esti- 
mated cost  112,000. 

Montresl,  Que. — Council  has  been  asked 
to  appropriate  $10,000  to  be  used  for 
preparatloji  of  plans  for  the  proposed 
trunk  sewer  to  cost  $1,500,000  to  $2,000,000. 

BIDS     DESIRED. 

Boston,  Mass. — Until  Sept.  17,  by  Bd 
Pub.  Wks.  (K<lw.  F.  Murphy.  Comr.).  for 
constructing  pipe  sewers  and  drains  in 
LAnark  Rd.  and  Telford  Street  Outlet 
in   Brighton. 

Linden,  N.  J.— Reported  desired  until 
SepL  20  by  City  Clerk  for  constructing 
sewer  system  in  portions  of  Roselle,  Price 
and  Thirteenth  Streets,  Zlegler,  Maple 
and  Elizabeth  Avenues. 

Nutley,  N.  J.— Until  Sept.  13  at  8  p.  m. 
by  Town  Council  for  vltri.  pipe  sanitary 
sewers  and  storm  water  sewers  In  Park 
and  Myrtle  Aves.  and  Como  St.  in  all 
about  72SS  lln.  ft.  10  to  24  In.  vltri.  pipe 
JSJa'?  0.  '.*  i"-  ''^5  lln.  ft.  42  in.  and 
17J0  lln.  ft.  48  In.  lock  Joint  cement  pipe, 
manholes,  sidebaslns.  etc. 

Seaside  Psrk,  N.  J.— UnUI  Sept.  24  bv 
Boro.  Council  for  constructing  sanitary 
»«»•"  and  a  disposal  plant,  advertised 
In  Engineering  Record.  Remington  & 
Vosburg.  Consulting  Engrs..  501  Market 
Htreet,  Camden:  Frank  Brockway.  Boro. 
Clk. 

Betterton.  Md.— Until  Sept.  16  by  Com- 
mlmliineni  (A.  H.  Suplee,  Secy.)  for  con- 
"iriLting  i»00  ft.  12  to  30  in.  storm  water 
drains,  advertised  in  Engineering  Record, 
►f'stenhuber  A  Anderson,  Engrs.,  Easton, 
Md. 

Cleveland,  Ohio— Until  Sept.  16  by  A.  R 
fallow.  Comr.  Purchases  and  Supplies,  for 
constructing  two  reinforced  concrete 
tanks.  Including  approximately  1600  yds 
earth  excav.,  400  cu.  yd.  concrete  and 
appurtenances. 

Medina,  Ohio.— Until  Sept.  16  by  George 
I..  McNeal.  Village  Clk..  for  8811  ft.  pipe 
laying,  manholes,  siphons,  etc.,  adver- 
tised in  Engineering  Record. 

Ann  Arbor,  Mich.— Until  Sept.  22  by  Bd 
Pub.  Wks.  for  approximately  17.500  lln.  ft 
«  to  12-ln.  sewer,  2.000  lln.  ft  15  to  36-ln. 
■ewers,  1300  lln.  ft.  concrete  culvert 
Manley  Osgood,  City  Engr. 

Racd  City,  Mich.— Until  Sept.  14  by  Vil- 
lage Sewer  Com.  (M.  W.  Brown.  Chmn.) 
for  constructing  a  system  of  sanitary 
sewers  about  lJ.600  ft.  «  to  18  In.  pipe, 
and  manholes,  also  reinforced  concrete 
■efUIng  tank,  and  sludge  filter,  also  for 
31M  ft  t  to  It  In.  storm  sewers,  with  In- 
Ukt  basins  and  connections.    Advertised  In 

K.«f'?f^!2j*?£^''*'-  ^-  O    Potter,  Engr.. 
1201  Hartford  Bldg.,  Chicago, 

Chicago,  III.— UnUl  Sept.  17.  by  Bd, 
Ixwal  Improv.  (Edward  J,  QIackIn,  Secy.) 
for  constructing  tile  pipe,  and  brick  and 
tile  pipe  sewers  with  manholes  and  catch 
haaina  on  portions  of  Bemlce,  Drake, 
Maynard  Avenues,  and  other  streets. 
,  Chicago,  III.— IJntil  Sept,  15  by  Bd, 
TA>cal  improv.  (Edw,  J.  Glackln,  Secy.t 
for    conatrucUng    drains    In    8.    Ashland 


cts.;  6-ln.,  39  cts.;  16-ln.  c.  1.  pipe,  $3,63; 
manholes  and  catchbaslns,  ea.,  $35;  rock 
excav,,  $3  per  cu,  yd,;  total,  $8,254, 

Long  Island  City,  L.  I.,  N.  Y. — Following 
are  totals  of  4  lowest  bids  opened  Sept,  1 
by  Maurice  E,  Connolly,  Pres,  borough  of 
Queens,  for  construction  of  sewer  in  Perry 
and  Maurice  Avenues,  Second  Ward:  Wil- 
liam Stanton,  $78,837;  Joseph  L,  Segretto, 
$83,000;  Murphy  Bros,,  $83,956;  Leo.  E. 
Kelly,   $84,056, 

Unit  prices  of  William  Stanton,  lowest 
bidder: 

653  lin,  ft,  8  ft,  X  7  ft,  double-barrel 
reinforced  concrete  sewer,   includ- 

ins  spurs $48.60 

963   lin.   ft,    11   ft,   X   7  ft,    reinforced 
concrete  sewer,  including  spurs,,.  35,60 

11  manholes 40,00 

1  increasing  chamber  at  Belts  Ave- 
nue and  Perry  Avenue,  complete,  ,350,00 
1  Junction  chamber  at  Maurice  Ave- 
nue and  Perry  Avenue,  complete,  ,600,00 
1  sin.gle  receiving  basin  at  Clark 
Avenue  and  Perry  Avenue,  com- 
plete     100,00 

61,000    lin,    ft,    wooden    piles,    below 

caps,  furnished,  driven  and  cut  ofl".  0,01 
10    M    ft,    timber    for    sheeting    and 

bracing  25,00 

115  M  ft,  timber  for  foundation 30,00 

16,000   lb.    structural   steel,   Including 

bolts,  washers,  nuts,  etc 0,04 

3,000  lb.  reinforcing  steel,  not  shown 

on  plan 0,02 

100  cu,  yd.  Class  A  concrete 4,00 

2,600   cu,    yd.    excav,    for   sewer  em- 
bankment        0.40 

11,000  cu.  yd,   displaced  material  for 

sewer  embankment 0,35 

3,000  lin.  ft.  fence 0.30 

60  lin.  ft,  18-in.  Nestable  corrugated 

culvert  pipe 1.50 

100  lin,  ft.  24-in,  Nestable  corrugated 
culvert  pipe 2,00 

\f=„Vi°,.1^J*'?."''  ^1.*^'  ,'-•  '••  "^^  Y.— Following  are  4  lowest  bids  opened  Sept.  1  by 
fii,^iS^  !•-  Connolly  Pres,  bor.jugh  of  Queens,  for  construction  of  a  dry  weather 
si^^^tTJ^ '"  Maspeth  Avenue  and  Rust  Street  and  a  storm  water  sewer  from  Rust 
?^„^»,i  H""''  ,^^\i. '"  'f"^  easement  to  be  acquired  by  the  city  of  New  York,  and 
K'A..?n^=  i*^.*""  'P  9^'"'*  Avenue,  Second  Word:  (a)  Kingsbridee  Contr,  Co.,  30  E, 
Vnrw  "?in?Tlo^TfH,?'*''^  Y"'"'^-  SSl-S^S;  (b)  J,  F,  Cogan  Co,,  233  Broadway,  New 
fT^^h;H*=?^'7^*V^^<=  ^"■"'J  *  T""y'  West  Twentieth  Street,  Brooklyn, 
united  States  Drainage  &  Irrigation  Co,,  17  Battery  Place,  New  York. 


Avenue,  S,  Robey,  W,  Harrison  and  sev- 
eral other  streets, 

Appleton,  Wis. — Reported  desired  until 
Sept.  23  by  City  Clerk  for  constructing 
approximately  2300  ft.  66  and  72  In. 
sewers  of  vitr.  segment  block  or  concrete 
in  tunnel.     A.  C,  Bemley,  City  Engr. 

Ames.  lows. — Until  Sept  20,  by  A.  B. 
Maxwell,  City  Clerk,  for  constructing 
storm  sewers  in  portions  of  Seventh. 
ICighth,  Ninth  and  numerous  other  streets, 
in  all  about  20,000  ft  sewer,  60  manholes, 
and  170  catch  basins;  also  10,527  ft  vltl. 
clay,  pipe  sewers  8  to  12-in.,  22  manholes 
and  17  flush  tanks,  in  Graber,  Cessna, 
and  several  other  streets, 

Lyie.  Minn.— Until  Sept.  27  by  Village 
Council  for  constructing  12,246  ft.  of  8  to 
15-ln,  sewers  in  portions  of  Fourth,  Elm. 
Pine  and  other  streets,  G.  A,  Martin, 
Village  Recorder^ 

Richfield,  Utah— Until  Sept  17  by  A.  H. 
Bean,  City  Recorder,  for  constructing 
sewer  and  drainage  systems  and  septic 
tank.  Brown  &  Kleinschmldt,  Engrs,, 
Dooly  Block,  Salt  Lake  City. 

Toronto,  Ont. — Reported  desired  until 
Sept.  14  by  the  Mayor.  Chmn.  Bd.  Control, 
for  constructing  sewers  In  portions  of 
Weston  Road,  Cairns  and  Pullman  Ave- 
nues and  several  other  streets. 

PRICES     AND     LETTINGS. 
•vindicates  awarded  contract. 

Rochester,  N.  H.— Lowest  bid  opened 
Aug.  31  by  Water  and  Sewer  Com  (F 
Htissey,  Clk,)  for  constructing  sewers 
submitted  by  C,  W,  Fass  Co,  at  following 
bid:  li-ln,  pipe  sewers,  73  cts.  per  ft; 
12-ln.,    83    cts.;    10-ln.,    69    cts.;    8-in..    59 


(a) 


6.00 


193  lln,  ft,  8-ft  X  7-ft  double-barrel  reinforced  con- 
crete   sewer,    not    including    foundation    piling 

Id  ,,""<■«'■  railroad  bridge  over  Maspeth  Creek 

184  lln,  ft.  24-in.  c.-l,  pipe  drain,  including  rein- 
forced concrete  cradle,  not  including  foundation 
piling    under     railroad     bridge    over    Maspeth 

Creek   12  00 

103  lln.  ft  24-in,  vitr.  salt-glazed  pipe'drain, 'includ- 
ing reinforced  concrete   cradle 

1,150  lln.  ft.  3-ft.  9-in.  reinforced  concrete  sewer,  in- 
cluding spurs,   underpinning  and    piling  under 
1  nin  II      ?.^  Island  R.R,  tracks  in  Maspeth  Avenue,,. 
i,04U  lln.  ft,  4-ft.  reinforced  concrete  sewer.  Including 

spurs    

1,040  lln.  ft  4-fi;.  9-ln,  reinforced  concrete  sewer!  in- 
cluding .spurs 17  00 

218  Hn.  ft.  5-ft.  reinforced  concrete  sewer.  Including 

spurs    18  00 

30  manholes    '.  .V.'. 5000 

1  breast   wall   and   concrete  apron"on"24-ln."pipe 

drain  150  00 

1  Junction    chamber    at    Rust    Street"  and"  Clark 

Avenue    3,000  00 

131  lln,  ft  of  risers  for  house  connections,'  'includ- 
ing Y's 2  00 

^S2  M  C-  V.'"^*''  '"■'  sheeting  and  braci'n'g.' .' ,' .' .' .' ,' ,' .' ,' .'        l.'oo 

,-  JS.  ¥  "v.  timber  for  foundation 25.00 

54.000  lln.  ft.  wooden  piling,  below  caps o  01 

750  lln,  ft,  sectional  steel  piles,  Hercules  or  equiva- 
lent, below  caps, 
25,000  lb,  structural  steel 
ers,  spikes,  etc, . 
24  Iln.  ft,  10-ln,  c.-l. 

nished  and  laid 

4,100  lln.  ft,  of  fence 

110  cu.  yd.  riprap 

11,000  cu.  yd.  fill  for  sewer  embankment! „  i„ 

50  cu.  yd.  mud,  cxcav,  and  removed 4  00 

200  cu.  yd.  Class  A  concrete 
3,000  lb,  reinforcing  steel 


(b) 


$105,771; 
$106,914 
(c) 


(d) 


(d) 


$40.00   $75.00   $37.35   $72.00 


6.00   16.80 


3.50 


6.75 


7.00 
6.00 


16.00        16.00        21.70        17.50 


15.00        15.00        14.80 


13.00 


16.00        21.40        13.00 


20.00 
55.00 


26.30 
60.00 


15.00 
45.00 


50.00        20.00        50.00 
3,500.00  1,000.00  7,000,00 


1.50 

0.50 

2.00 

0.01 

1.00 

10.00 

20.00 

40.00 

40.00 

0.20 

0.25 

0.29 

Including  bolts,  nuts!  wash- 
plp'e  '('57  lb'.'  per  liii.'  'ft'.),' 


fur- 


2.50 
0.04 


6.00 
0.03 


2.00 
0.03 


3.50 
0.06 


2.50 

1.70 

2.00 

6.00 

0.50 

0.30 

0.25 

0.70 

2.00 

2.00 

3.50 

2.00 

0.10 

0.80 

0.20 

0.30 

4.00 

1.00 

2.00 

3.00 

8.00 

7.50 

6.00 

7.60 

0.04 

0.04 

0.03 

0.04 

Mniipi^*"!?    nr.?„S^'T,'-    '■•^^-   Y.— Following  are   4  lowest  bids  opened   Sept.   1   by 

linanof.  lU   D.^  .    yi'  ^l*"^:,  bo^ough  of  Queens,  for  construction  of  sewer  and  appur- 

ri2?^nnt    Av.J^.^i  ^l''®*'''/'"S,'^  ^^^'^^  Avenue  to  Grand  Street  from  Rust  Street  to 

SlaS?o  fA  OTn  "/  ?^T°"^  7^^'"^-    ^^'>    Clancy    &   Van    Alst,    $73,656:  (b)    Joseph   L. 
sigretto,  $74,070;  (c)  Ward  &  Tully,  $77,754;  (d)  Murphy  Bros.,  $78,775. 

*'»«  illl'  «■  V'V  S/'"- ", 7-ft;  reinforced  concrete  sewer. $21.29  $21.90  $25.00  $26.20 

Kji     „■  i.    ;..'•    .'"-.''''■'^"'a''  concrete  sewer 6.20  7.10  8.70  7.00 

107     n'  t,    li  V  '^'•'F.^'ar  concrete  sewer 5.10  6.20  8,26  6.50 

21      n'  «    }?"l^-       K-  "^i"*-'"'*^'^*'  P'P«  sewer 2.70  2.20  4.36  1.76 

1  ORi     n'  f,    ]o'\   ■    JK-  «at-Slazed  pipe  sewer 2.10  2.20  5.00  1,26 

Sg  ""•L'Aiir'"-  ^'r.»a't-S'azed  pipe  sewer 2.00  1.90  3.45  1.46 

"l  rlpnnlnr'„w;"''let.e.    gg.QO  50.00  40.00  40.00 

1   ii.m".oS    X.'-k'^""'''',* '?,•,.•■■,• 200.00  100.00  100.00  150.00 

'  B^tir.      <^'^«™'',er    at    Charies    Street    and    Rust 

1  hfncHnV,  nhi^i         ;•;.•■  ••i'i. 132.00  200.00  200.00  350.00 

J'i"5j'°n  chamber  at  Grand  Street  and  Rust  Street, 

a  «in Jti  ,..?«i;,i.; •  ■  K  •  ■■ : 250.00  200.00  250.00  450.00 

1  doifl^fe  re^iwrrf^f"!"^'  ™'"P  **e '20.00  145.00  100.00  100.00 

390  llnri    1%  ,J  J,  '"'*'?;  complete 190.00  145.00  200.00  180.00 

L/fiUi™       •  ^'"^-  "alt-glazed  pipe  for  basin  con- 

20  lln    /.in  iA'  •  •  u  •  •  ■  •  M  • ; 100  0.90  125.00  1,00 

„;/.'.„„'?"•  ^'^'-  salt-glazed  pipe  for  basin  con- 

ncCllOriH ^__                                                                                                    ■«     Aft  n    AA  -f     f\n  A    rjc 

16,400  lln.  ft  wooden  piles,  below  caps,  furnished,  driven 

4  7Sft  tin  «  "ii.^X'  •;  •.; 0.25  0.25  0.25  0,26 

1ft?  M  v..  ri?'"'^/*''  ?^°"'"'^'«  P"e».  below  caps 2.00  1.25  2.00 

?5  M  „■  I  ""k"  1°''  Jb-etlng  and  bracing. 30.00  1  00  0  01 

-  rS?  :V  "•  *''""er  for  foundat  on 30  00  30  00  40  Ofl  Sfl  00 

-.500  lb.  structural  steel.  Including  bolts,  nuts.  Washer's', 

a«R  lln  WiiU'.'u ■,;••; 0-045  0.03  0.03  0.03 

nl^/.V  *''J-  ^"''-   »alt-glazed  pipe  for  house  con- 

111  «  in    Lnnr.    tl"?'-, 0-90  0.60  0.75  0.60 

9  «  li^'  .P.^T'       .o',""^'  ""  <'°"crete  sewers 0.60  0.30  0.60  0.30 

63  R  In'  l^Y.ll  SU    5'  "•  ^  i''-  »alt-glazed  pipe  sewer...     2.00  1.16  1.10  0.75 

1  300  ciivrt'^^xof?    ,'"""'■■  "^''-K'azed  pipe  sewer...     1.00  0.60  0.60  0.60 

ffti  ^H'  ,'^3-  ?,  "i  •  'f  s"*'^''  e""'ankmcnt 0.40  0.35  0.60  0.40 

■snofl  fhr'^tnf^r.l'n'*''."'?'*'^'^'  'o""  sewer  embankment.     0.35  0.25  0,20  0.40 

so  en    vH    r°r.  1"''a"***' 0.03  0.03  0.03  0.026 

trtft  lin    f.  ■ /^i.^'"  -*■  °°""*t« 7,60  6.00  6.00  5.00 

300  lln.  ft  fence j  25  0.30  0.25  0.30 
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^Philadelphia,  Pa. — Contract  tor  con- 
structing sewer  in  Broad  Street  from 
Sixty-eighth  to  Sixty-ninth  Streets  award- 
ed R.  P.  Bennis  Constr.  Co.,  Philadelphia, 
at  $18,500. 

Sellersvllle,  Pa. — Following  are  totals  of 

4  lowest  bids  opened  Aug.  30  for  con- 
structing sanitary  sewer  system,  from 
plans  of  Bascom  &  Sieger  of  AUentown: 
Dwyer  &  Co.,  1524  Chestnut  Street,  Phila- 
delphia, Pa.,  $20,621;  Cantrell  Constr.  Co., 
Twenty-first  and  Sedgley  Avenues,  Phila- 
delphia, $25,971;  G.  W.  Ensign,  Inc.,  Room 
18,  Harrisburg  National  Bank  Building, 
Harrisburg,  $26,698;  Antonio  Celentino,  509 
Bridge  Street,  Trenton,  N.  J.,  $27,832. 

Unit  prices  of  Dwyer  &  Co.,  lowest  bid- 
der: 
11,035  ft.  8-in.  sewer,  not  over  6  ft. 

deep    $0.47 

8,895  ft.  8-in.  sewer,  between  6  and 

8  ft.    deep 0.55 

753  ft.  8-in.  sewer,  between  8  and 

10  ft.   deep 0.97 

492  ft.  10-in.  sewer,  between  6  and 

8  ft.   deep 0.59 

366  ft.  10-in.  sewer,  between  8  and 

10   ft.   deep 0.77 

260  ft.   12-in.  sewer,  not  over  6  ft. 

deep  0.45 

185  ft.  12-in.  sewer,  between  6  and 

8  ft.    deep 0.65 

260  ft.  12-in.  sewer,  between  8  and 

10  ft.   deep 1.03 

220  ft.  12-in.  sewer,  between  10  and 

12  ft.   deep 1.89 

35  manholes,  not  over  6  ft.  deep...  30.00 
12   manholes,   between   6  and  8  ft. 

deep    32.00 

5  manholes,   between   8  and   10   ft. 

deep    40.00 

1   manhole,   between  10  and  12   ft. 

deep    50.00 

20  lampholes  (Type  A),  not  over  6 

ft.  deep 16.00 

10  lampholes  (Type  A),  between  6 

and  8  ft.  deep 20.00 

1    lamphole    (Type    A),    between    8 

and  10  ft.  deep 25.00 

Lampholes    (Type   A),    between    10 

and  12  ft.  deep 27.00 

Lampholes  (Type  B),  not  over  6  ft. 

deep 7.00 

Lampholes    (Type    B),    between    6 

and  8  ft.  deep 8.00 

Lampholes    (Type    B),    between    8 

and  10  ft.  deep 9.00 

Lampholes    (Type   B),    between   10 

and  12  ft.  deep 9.00 

450  4-in  Y  branches  and  plugs 0.40 

6-ln.  Y  branches  and  plugs 0.50 

Inverted  siphon  complete 1,400.00 

1,300  cu.    yd.    rock  excavation,   not 

over  6  ft.  deep 1.10 

1,400   cu.    yd.   rock   excavation,   be- 
tween 6  and  8  ft.  deep 1.65 

250    cu.    yd.    rock    excavation,    be- 
tween 8  and  10  ft.  deep 2.50 

60  cu.  yd.  rock  excavation,  between 

10  and  12  ft.  deep 3.00 

^Ashevllle,  N.  C— Contract  reported 
awarded  to  Reed  &  Wells  of  Asheville  for 
constructing  2  miles  of  sewer  and  2  miles 
of  sidewalks  and  to  grade  Main  Street, 
at  about  $20,000. 

-^Cleveland,  Ohio — Contract  awarded  by 
Bd.  of  Control  to  Brookside  Constr.  Co.  for 
sewer  in  Bessemer  Avenue  S.  E.  (East 
Slxty-flfth  Street,  East  Seventy-fifth 
Street)  at  $17,529;  and  to  Manson  Co.  for 
sewer  in  East  Sixty-fifth  Street  (Euclid 
Avenue,  Hough  Avenue  N.  B.)  Plan  B  at 
$67,272    (bids   opened    Aug.    19). 

-A^Chanute,  Kan.  —  Contract  for  con- 
structing sewage  disposal  plant  and  sep- 
tic tank  awarded  to  Southern  Contr.  Co.. 
Wichita,  at  $23,917.  Other  bids:  W^.  W. 
Cook,  Junction  City,  $25,489;  J.  W.  Pratt, 
Chanute,  $24,297;  Perry  Taylor,  Chanute, 
125,262.     C.  G.  Wood,  City  Clk. 

<tCrorton,  Neb. — Contract  awarded  by 
Village  Trustees  to  Schreiber  &  Peterson, 
Bee  Building,  Omaha,  for  constructing 
sanitary  sewers  at  following  bid:  1881  ft. 
12-ln.  sewer,  52  cts. ;  8114  ft.  8-in.,  40  cts. ; 
1535  ft.  6-In.  tile  subdrain,  13  cts.;  dis- 
posal plant.  $1,350;  total  $6,553.  Engineer, 
J.  D.  C.  Smith,  Hartington,  Neb. 

•A-Norfoik,  Neb.  —  Contract  reported 
awarded  to  Norfolk  Bridge  &  Constr.  Co., 
Norfolk,  for  constructing  storm  sewers, 
at  about   $15,000. 


E 


BRIDGES 


PROPOSED     WORK 

Holyoke,  Mass. — City  Engineer  author- 
ized by  Bd.  Pub.  Wks.  to  prepare  plans 
for  bridge  to  be  constructed  to  replace 
foot  bridge  at  foot  of  Dwight  Street  Hill. 
Probably  a  concrete  bridge  will  be  con- 
structed. 

Springfield,  Mass. — John  L.  Bates. 
Brookline,  Joseph  H.  O'Neill,  Boston,  and 
Joseph  R.  Worcester,  Waltham,  were  ap- 
pointed to  serve  as  commissioners  for 
erection  of  Springfield- West  Springfield 
Bridge. 

Woonsocket,  R.  I. — Bd.  Aldermen  ap- 
proved plans  of  Frank  H.  Mills,  City 
Engr.  for  constructing  3  bridges,  one  over 
Blackstone  River  at  Falrmount  Street, 
one  over  trench  at  the  Hamlet,  and  an- 
other over  Blackstone  River  at  the  Ham- 
let. 

Fort  Edward,  N.  Y. — Concrete  Steel 
Eng.  Co.,  Park  Row  Building,  New  York, 
engaged  to  prepare  plans  for  a  concrete- 
steel  arch  bridge  over  Hudson  River  at 
Fort  Edward.  Date  for  receiving  bids  not 
yet  decided  upon. 


Newark,  N.  J. — Contract  about  to  be  let 
by  the  Public  Service  Co.,  Newark,  for 
construction  of  a  steel  viaduct  about  500 
ft.  long  over  Central  R.R.  tracks,  In  con- 
nection with  Its  Carteret  and  Chrome  ex- 
tension. 

Petersburg,  Va. — Reported  Council  Is 
considering  overhead  bridge  to  replace 
Bishop  Bridge  connecting  Petersburg 
with  Chesterfield  County,  probably  con- 
crete construction.     Probable  cost  $120,000. 

HInton,  W.  Va. — See  "Paving  and 
Roads." 

Covington,  Ky. — George  Hornung,  Wool 
Sack  Building,  Newport,  preparing  speci- 
fications for  a  bridge  over  Licking  River, 
as  an  alternative  plan  for  carrying  the 
supply  main  into  city  of  Covington. 

Peoria,  III. — Reported  steps  being  taken 
to  construct  a  viaduct  at  S.  Adams 
Street.  Frank  F\jnk,  Chmn.  Public  Utili- 
ties Comn.,  may  be  able  to  give  further 
information. 

Leavenworth,  Kan. — Contracts  soon  to 
be  let  by  Co.  Comrs.  for  constructing  26 
bridges  recently  hashed  away  by  heavy 
rains.     W.  V.  Thomas,  Co.  Engr. 

Llano,  Tex. — Citizens  Aug.  24  voted 
$34,000  bonds  to  construct  4  concrete 
bridges.  Three  bridges  are  to  be  built  at 
once,  one  across  Llano  River  about  700  ft., 
one  over  Creek  about  400  or  500  ft.,  and 
the  other  across  creek  250  ft.  long.  Louis 
H.  Bruhl,  Co.  Judge.  Engineer,  James 
Powers,  Dallas. 

Santa  Barbara,  Cal. — Citizens  Santa 
Barbara  County  voted  $350,000  bonds  for 
constructing  bridges  along  State  High- 
ways. 

Ventura,  Cal.— Charles  W.  Petit,  Co. 
Engr.,  writes  the  proposed  Casitas  bridge 
over  Ventura  River,  at  Foster  Park,  will 
be  of  combination  wood  and  steel  200  ft. 
long  and  20  ft.  wide,  to  be  constructed  on 
present  foundation;  cost,  $8,000. 

BIDS     DESIRED. 

Media,  Pa.— Until  Sept.  13  by  County 
Comrs.,  Media,  for  constructing  reinforced 
concrete  bridge  on  Michigan  Ave.,  Riley 
Township. 

Pottsvllle,  Pa.— Until  Sept.  15,  by  J.  E. 
Kantner,  County  Controller,  for  con- 
structing Bridge  No.  28,  steel  and  con- 
crete over  Swatara  Creek:  No.  77,  plate 
girder  bridge  with  concrete  floor  over 
Mahony  Creek;  No.  78,  concrete  and  steel 
over  Mahony  Creek,  and  repairing  bridge 
No.  90  over  Schuylkill  River. 

Cleveland,  Ohio. — Until  Sept.  22  by  Bd. 
Co.  Comrs.  (E.  G.  Krause,  Clk.)  for  con- 
structing concrete  bridge  per  report  3676. 
W.  A.  Stinchcomb,  Co.  Surv. 

Hamilton,  Ohio.  —  According  to  local 
press  reports,  a  resolution  has  been 
passed  by  Council  authorizing  withdraw- 
ing of  call  for  bids  to  have  been  opened 
Sept.  13  for  constructing  bridge  over 
Miami  River  at  Chestnut  Street. 

Massillon,  Ohio.— Until  Sept.  24  by  Bd. 
County  Comrs.  for  reconstructing  new 
floor  system  Cherry  Street  bridge;  work 
to  consist  of  31,007  lb.  steel  beams,  chan- 
nel plates  and  clips,  painting,  etc. 

St.  Clairsvllle,  Ohio.— Until  Sept.  20, 
by  Emerson  Campbell,  Co.  Aud.,  for  fur- 
nishing material  and  constructing  steel 
truss  bridge  with  concrete  abutments  on 
Glenns  Run,  Pease  Township,  and  rein- 
forced concrete  culvert  on  BarnesvlUe 
and  Somerton  Roads,  Somerset  Township. 

Youngstown,  Ohio. — Until  Sept.  14  by 
Director  Pub.  Service  (H.  C.  Fox,  Clk.) 
for  furnishing  material  and  constructing 
steel  bridge  at  Fredericksburg;  also  mov- 
ing and  erecting  old  Carson  Bridge  at 
Shillings  Mill;  both  over  Mahoning  River, 
Mifflin  Township. 

Illinois.  —  By  State  Highway  Comn., 
Springfield  (William  W.  Marr,  Ch.  State 
Engr.),  for  constructing  bridges  as  fol- 
lows: 

Until  Sept.  15  at  bridge  site,  Pilot  Knob 
Township,  for  Locust  Branch  Bridge,  re- 
inforced concrete  girder,  35-ft.  span,  18-ft. 
roadway;  cost  $1,780.  J.  A.  Davenport, 
Jr.,  Co.  Supt.  Highways,  Nashville. 

Until  Sept.  17,  at  Benton,  for  construct- 
ing bridges  as   follows: 

♦Dunn  Prairie  Bridge,  Ewing  Town- 
ship reinforced  concrete  or  steel  65-ft. 
span.  Cost  of  concrete  bridge  $2125; 
steel  bridge,  $2,000;  Dillon  Bridge,  be- 
tween Benton  and  Eastern  Townships, 
steel,  70-ft.  span;  cost.  $2,980.  Sneakout 
Bridge,  Cave  Township,  reinforced  con- 
crete or  steel,  50-ft.  span;  cost  of  con- 
crete bridge,  $2,160;  steel  bridge,  $1,930. 
Dial  Bridge,  between  Six-Mile  and  Tyron 
Townships,  reinforced  concrete,  30-ft. 
span;  cost,  $900.  All  bridges  to  have  re- 
inforced concrete  abutments.  George  F. 
Hampton,  Co.   Supt.  Highways,  Benton. 

Mankato,  Minn. — About  Oct.  1  by  City 
Clerk  for  constructing  concrete  bridge  on 
concrete  foundation  across  Minnesota 
River  at  Main  Street,  to  have  five  100-ft. 
spans;  cost  $70,000.  H.  F.  Blomquist,  City 
Engr. 

Elkhart,  Kan.— Until  Sept.  13  by  Taloga 
Township  Trustees,  for  constructing 
Point  of  Rocks  Bridge  across  Cimarron 
River,  a  low  water  bridge,  to  consist  of 
forty-one  14-ft.  spans,  16  ft.  roadway, 
reinforced  concrete  slabs  on  forty-two 
concrete  piers.  Estimated  cost,  $8,000. 
W.  S.  Gerhart,  State  Highway  Engr., 
Topeka. 

Tekamah,  Neb. — Reported  desired  until 
Sept.  18  by  Bd.  Directors  Burt  Washing- 


ton Drainage  DIst.  (S.  S.  Breckenrldge, 
Secy.)  for  constructing  seven  100-ft.  steel 
bridges  and  other  smaller  bridges.  Towl 
Eng.  Co.,  Drainage  Engrs.,  1122  City 
National  Bank  Building,  Omaha. 

Kansas  City,  Mo. — See  "Paving  and 
Roadmaklng." 

Columbus,  Ont. — Reported  desired  until 
noon  Sept.  13  by  William  Purves,  Clk., 
East  Whitby  Township,  Columbus,  for 
constructing  nine  bridges  (reinforced  con- 
crete and  steel)  In  East  Whitby  Town- 
ship. 

PRICES     AND     LETTINQS. 
irindicates  awarded  contract. 

Maine. — Lowest  bid  opened  by  State 
Highway  Comn.,  Augusta,  for  construct- 
ing MIlo  concrete  bridge  submitted  by 
C:yT  Bros.,  WaterviUe,  at  $4,900. 

Buffalo,  N.  Y. — Following  bids  opened 
by  Common  Council  for  re-constructing 
Chicago  Street  Viaduct:  (Bids  opened 
Sept.  3)  (a)  complete  In  6  months'  time, 
and  (b)  in  9  months,  Lackawanna  Bridge 
Co.,  Buffalo  (a)  $211,000,  (b)  $209,500; 
Lupfer  &  Remick,  Buffalo  (a)  $198,500, 
(b)  $197,500;  American  Bridge  Co., 
Buffalo  (a)  $204,500  and  (b),  $202,900 
Strobel  Steel  Constr.  Co.,  Chicago,  III.  ■ 
(a)    $184,700  and   (b)    $183,000. 

♦Greenwich,  N.  Y. — Contract  awarded 
N.  R.  Porterfleld,  17  Battery  Place,  New 
York,  for  building  3  concrete-steel  arch 
bridges  over  Battenkill  River,  between 
Greenwich  and  Easton.  Contract  price 
$41,000.  Plans  and  supervision  furnished 
by  Concrete  Steel  Eng.  Co.  Park  Row 
Bldg.,  New  York. 

♦Trenton,  N.  J. — Contract  for  con- 
structing concrete  bridge  over  Sanhican 
Creek  at  Willow  Street  awarded  by  Bd. 
Freeholders  to  Whittaker  &  Dlehl  at 
$8,176.  Next  three  lowest  bidders:  F.  W. 
Schwiers,  Jr.,  Co.,  $8,300;  Foster  Constr. 
Co.,  $8,873;  Reese  Taylor  Co.,  $9,018. 

Philadelphia,  Pa. — Contracts  for  con- 
structing bridge  on  line  of  Holme  Avenue 
over  Pennypacker  Creek  awarded  by  City 
to  McNichol  Paving  &  Constr.  Co.,  1723 
Cherry  St.,  at  $72,000. 

♦Wilson,  N.  C. — Lawrence  Brett,  Engr., 
Drainage  (iomrs.,  Mattamuskeet  Drainage 
Dist.,  writes  contract  for  single  leaf  plate 
girder  highway  Scherzer  rolling  lift  bridge 
with  clear  opening  of  40-ft.  bridge  to  be 
built  over  outfall  canal  (bids  opened  Aug. 
28)  has  been  awarded  to  Champion  Bridge 
Co..  Wilmington.  Ohio. 

♦Delaware,  Ohio. — Contracts  for  con- 
structing bridge  over  Olentangy  River  at 
Winter  Street  awarded  by  County 
Comrs.  as  follows:  sub-structure  to  Fltz- 
Rumer-Cooke-Grant  Co.,  Columbus,  at 
$7,223  for  furnishinff  iron  for  superstruc- 
ture to  Delaware  Bridge  Co.,  Delaware, 
at  $2.75  per  loO  lb.  and  for  cretone  block 
floor  to  Elkhart  Bridge  Co.,  Elkhart,  Ind., 
at  $1.75   per   sq.    yd. 

♦  Mount  Gllead,  Ohio. — Contract  award- 
ed by  County  Comrs.  for  constructing 
Beatty  Bridge  to  B.  M.  Scully  of  Colum- 
bus (bids  opened  Aug.  20).  C.  O.  Hlg- 
gins,  Co.  Aud. 

♦New  Philadelphia,  Ohio.  —  Contract 
awarded  Sept.  1  to  Massillon  Bridge  & 
Structural  Co.,  Massillon,  for  a  100-ft. 
span  steel  bridge  to  be  constructed  over 
Sugar  (ireek.  Bridge  to  be  paved  with 
wooden  block.     Edw.  Stingel,  Co.  Engr. 

♦Warren,  Ohio. — Contract  for  con- 
structing a  concrete  bridge  over  Mahon- 
ing River  at  Summit  Street  reported 
awarded  Hackedorn  Contr.  Co.,  Indian- 
apolis, Ind.,  at  $29,308. 

Detroit,  Mich. — Lowest  bid  opened  Sept. 
2  by  Bd.  Pub.  Wks.  for  constructing  tem- 
porary bridge  to  replace  Helle  Isle  bridge 
reported  submitted  by  Bohland  Structural 
Steel  Co.,  Detroit,  at  $43,075. 

♦Grand  Rapids,  Mich. — Contract  for 
constructing  concrete  bridge  over  Grand 
Trunk  tracks  at  CoUege  Avenue,  N.  E. 
awarded  by  Bd.  Public  Works  to  D.  W. 
Boyes,   at  $16,051. 

♦Jollet,  III. — Contract  awarded  by  Chi- 
cago, Ottawa  &  Peoria  R.  R.  Co.  (W.  F. 
Carr,  Engr.,  Ottawa)  to  Joliet  Bridge  & 
Iron  Co.,  Joliet,  to  construct  two  bridges, 
one  bridge  to  be  flve-span  deck  girder,  34 
ft.  8  In.,  over  Buscan  Creek,  the  other 
bridge  a  two-span  deck  girder,  concrete 
floor,  with  24-ft.  roadway,  for  highway 
and  railway,  over  Little  Vermillion  River. 

Green  Bay,  Wis. — Following  are  4  low- 
est bids  opened  Aug.  30  for  constructing  a 
Strauss  Bascule  Bridge  over  East  River 
at  Main  St.:  Greiling  Bros.,  Green  Bay, 
$56,815;  Adolph  Green,  Green  Bay,  $58,400; 
Worden  Allen,  Milwaukee,  $58,500;  Seims- 
Carey,  St.  Paul,  Minn.,  $65,900.  A.  Braun, 
City  Engr. 

♦Altus,  Okla. — Contract  for  construct- 
ing 390-ft.  steel  bridge  over  Salt  Fork 
near  Altus  awarded  by  County  Comrs.  to 
Kansas  City  Constr.  Co.,  Kansas  City, 
Mo.,  at  $8,400. 

♦Oklahoma  City,  Okla. — Contract  for 
constructing  bridge  over  South  Canadian 
River,  for  city  and  South  Canadian 
Territory,  awarded  to  Baker  Mfg.  Co., 
Sweetwater,    Tex.,    at    $30,000. 

♦Tulsa,  Okla. — Contract  awarded  Aug. 
26,  for  constructing  bridge  over  Arkansas 
River  at  Tulsa  to  Missouri  Valley  Bridge 
&  Iron  Co.,  Leavenworth,  Kan.,  at  $157,- 
986.  Next  three  lowest  bids:  Joseph  Lan- 
try,  Tulsa,  $164,422;  Winston  Bros.,  Min- 
neapolis,    Minn.,     $165,984;     H.     C.     Gass, 


Fort  Worth,  Tex.,  $185,297.  Engineers, 
Harrington,  Howard  &  Ash,  Kansas  City, 
Mo. 

♦Sliver  City,  N.  M. — Contract  awarded 
by  County  Aug.  28  for  constructing  a 
112-ft.  steel  bridge  over  Gila  River  near 
Fort  West  to  El  Paso  Bridge  &  Iron  Co., 
El  Paso,  Tex.,  at  Jtl5,747.  Other  bids: 
Levy  Constr.  Co.,  Denver,  Col..  $16,960, 
and  Midland  Bridge  Co.,  Kansas  City, 
Mo.,  $16,974.     E.  B.  Venable,  Co.  Clk. 

♦Grants  Pass,  Ore. — Contract  awarded 
Aug.  26  for  constructing  bridge  across 
Sucker  Creek  (concrete  piers  and  abut- 
ments) to  A.  J.  Green  of  Grants  Pass  at 
$2,240.     E.  L.  Coburn,  Co.  Clk. 

♦VIsalla,  Cal.— Contract  for  construct- 
ing first  400-ft.  span  of  King  River 
Bridge  awarded  by  Bd.  Supervs.  to  John- 
son Bros.,  Kingsbury,  at  $16,68j). 

♦Ventura,  Cal. — Contract  awarded  Aug. 
25  by  County  Bd.  Supervisors,  to  A. 
Pefley,  Ventura,  at  $1,700,  for  construct- 
ing south  abutment  and  approach  to 
Saticoy  Bridge,  Satlcoy,  requiring  ap- 
proximately 11,500  cu.  yd.  embankment, 
500  cu.  yd.  concrete  In  abutment,  19,100  lb. 
reinforcing  steel  In  abutment,  etc.  J.  R. 
.  McCloskey,  Co.  Clk. 

Ottawa,  Ont. — Following  are  four  lowest 
bids  opened  Aug.  27  by  Bd.  Control  for  con- 
structing substructure  and  piers  of  Ottawa 
E)ast  Bridge  over  canal  at  Pretoria  Ave- 
nue; Doran  &  Devlin,  Ottawa,  $26,794; 
Thomas  McLaughlin,  Ottawa,  $27,191;  R. 
Brewder,  Ottawa,  $28,059,  and  T.  L.  Mc- 
Bain,  Montreal,  $31,131. 

♦Ottawa,  Ont. — Contract  awarded  by 
city  to  R.  Brewder,  217  Lyon  Street,  for 
constructing  substructure  of  Pretoria 
Avenue  bridge  (bids  opened  Aug.  26). 

♦Alberta,  Man. — Contract  for  construct- 
ing bridge  over  Smoky  River  for  Edmon- 
ton Duvegan  &  British  Columbia  Ry. 
awarded  Dominion  Bridge  Co.,  Ltd., 
Winnipeg.  Bridge  Is  to  consist  of  two 
85-ft.  deck  plate  girder  approach  spans. 
six  128-ft.  deck  truss  spans,  as  well  as 
one  125-ft.  through  truss  span.  About 
1100  tons  of  steel  required. 


PAVING  AND  ROADS 


PROPOSED     WORK 

Boston,  Mass. — See  "Sewerage  and 
Sewage  Disposal." 

Baltimore,  Md. — John  L.  Sanford,  Act- 
ing Pres.  for  Comrs.  for  Opening  Streets, 
submitted  to  Bd.  Estimate  cost  for  grad- 
ing and  paving  EUicott  Driveway  from 
Frederick  Avenue  to  Franklin  Road,  at 
$69,100. 

HInton,  W.  Va. — Citizens  Talcott  and 
Greenbrier  Dists.  voted  $250,000  bonds 
for  constructing  roads  and  bridges  In 
said   districts. 

Parkersburg,  W.  Va.  — Paving  bonds 
amounting  to  $200,000  sold. 

PInevllle,  W.  Va. — Citizens  voted  $550, 
000  bonds  for  constructing  roads  in  Wy- 
oming County. 

Newbern,  N.  C. — Craven  County  Bd. 
Comrs.  voted  to  spend  $100,000  for  con- 
structing 20  miles  county  gravel  roads 
coated  with  tarvla.  , 

Miami,  Fla. — See  "Sewerage  and  Sew- 
age Disposal." 

St.  Petersburg,  Fla. — Citizens  voted 
$715,000  bonds  for  costructing  78  miles  of 
brick  highways. 

Tallahassee,  Fla. — Election  soon  to  be 
held  by  county  to  vote  $200,000  bonds  for 
road  Improvements. 

WInnfield,  La. — Citizens  voted  $60,000 
bonds  for  construction  of  and  main- 
tenance of  good  roads. 

Louisville,  Ky. — Contracts  soon  to  be  let 
by  Bd.  Pub.  Wks.  for  street  work  Involv- 
ing about  $75,000  Including  portions  of 
Main,  Fifteenth,  Eighteenth,  Kentucky 
and  other  streets. 

Lisbon,  Ohio — About  $194,000  bonds  sold 
for  road  improvements  in  Columbiana 
County. 

Madison,  Ind.— City  will  soon  let  con- 
tract for  paving  about  %  mile  of  street. 
John  W.  Moore,  Engr.,  607  Merchants 
Bank  Bldg.,   Indianapolis. 

Chicago,  III. — The  International  Paved 
Way  Assoc,  reported  formed  for  the  pur- 
pose of  promoting  an  automobile  highway 
from  the  Mexican  to  the  Canadian  bor- 
der about  2200  miles  long,  paved  with 
concrete  or  brick,  and  cost  $20,000,000. 

Illinois. — Governor  Dunne  of  Spring- 
field, to  confer  with  committee  from 
Centralla  Commercial  Assoc,  on  question 
of  issuing  $10,000,000  bonds  to  construct 
concrete  roads  in  Illinois.  Centralla 
Assoc,  has  asked  the  Springfield  Com- 
mercial Assoc,  to  co-operate  In  the  move- 
ment. Proposed  road  to  be  1000  miles 
long,  running  through  center  of  the 
state,  north  and  south,  with  two  laterals 
across    State. 

Minneapolis,  Minn. — See  "Street  Clean- 
ing and  Garbage  Disposal." 
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^^r&  OMrkart.  SIM*  Hlchway  Skr.. 

-  *""J'l*r:Q*y    iiir— iiiliMBK   ooaatme- 
po«  or  MM  n.  eoabUMtioB  curb  and  «ut- 

tM    or    K.M*    ?l    OOBbtMtMr 


construe- 
curb   and 


"f^"--^  5»nn«  probnMjr  tatw  on. 

1  Qlr— Surrajr  made  for  sUMt  Im 


J*v«D( 


(or    street    lin- 


•••nnriiio.  Me>— art»iii  aw.  J«  voted 
IH^fM    bonds    for    re— UiicUm    county 
"  .Ok. 


„.  -       -        —     "Seworaje    and 
8awa«e  DiaiKMaL" 

ClarttsMlllo.  Toiu— Bonds  (or  tlM.OM  to 
•aoMmct  and  maintain  cravri.  macadam- 
trnd  or  psTod  roads  and  turnpikes  In  Road 
DIM.  NeL  1  wlB  bo  sold  SepC  M  by  G«>rs* 
Uorrlaoa.  Chma.  Road  Comrs. 

_,**««Mto.  Tex.— Bonds  (Or  $40,000  Road 
Wst.  No.  I  win  be  soM  Sept.  IS  by  R.  J. 
Noonan.  Co.  Judc*. 


»rt  Lavaca.  Tax.— Bonds  for  tIT.OOO 
wta  b*  sold  Sept  a  (or  street  Iraprove- 
BMnla.    Address  A.  A.  Amos,  aty  Ok. 

Victoria.  Tex.— Brldae  and  pavInK  bonds 
amountlnc  to  »M.0OO  have  been  approved 
by  State  Attorney  GeneraL 

OMaiwma  City.  Okla.— About  tUO.OOO  Is 
tobo  spent  by  county  (or  road  Improve- 


.  Wash.— Reported  City  Coun- 
gi  win  soon  let  contract  for  paving  Com- 
■STclal  Avenue  to  a  connection  with 
eoonty  road.  Oty  Enrloeer  estimates 
cost  at  pavlBC  with  asohalt  III.5I0  or  with 
t>«oarss  concrete  tll.sn. 

^KwsrMt.  Wash.— All  bids  for  parlns 
Avenue  with  concrete  reported 
and  new  bids  will  be  called  for. 

5 i*  Morxsn.    Kverett.  towest  bld- 

osr,  at  tsa.,ttl.     I.ouls  Lesh.  City  Clk. 

.JiS^Sf*^  Was»i.-Clty  Comrs  passed  a 
rsaotonoaprovldlnr  for  pa  vine,  curblnit 
«B€  snttcrinK  of  Simpson  Avenue  with 
sithm-  wood  block,  or  brick,  bitollthlc.  as- 

5SL"-  fVi^iliil.''  «>'»«^»  or  concrete  at  a 
cost  or  el7.CiZ. 


,  Wasti. — nty  Council  authorised 
— i------»ent    of    Fifty- first    Avenue    and 

o««r^g»^gby  gradins.  at  an  estimated 

^Street  and  Sewer  Com.  of  Council  ap- 
proved tj$40M  for  navlnr  Ptone  Avenun 
pist.:  also  iTnprovement  of  Thirty-second 
Avenue  V    E 

A.  H^^rMmnck.  Cltv  Ensr  .  sul.mltted  to 
Bd  Public  vrvn  exiliniitea  of  rout  for 
pavlnc  strx-tp  as  fnllovs:  Forty-iM-venth 
£»•»>»•.  J*i  K.  tr;.«»l;  First  Avemie. 
s^WWi  an«l  for  xrade  sn<l  concrete  curbs 
••  ■lOlse  Terrsce.  st  I10.S70. 

iO»«tt»ct  sbout  to  be  let  bv  Bd.  Pub 
Wfca  for  pavinc  as  follows:  Wsrren  and 
■aeoadA  venues,  resurfadnc  with  asphalt 
nantton  street  and  construct  concrete 
•Mswalks  on  First  and  Seventeenth  Ave- 

-  ^f**  Walla,.  Wash^-Councl)  passed 
nmmmcm  yrotUUtm  for  pavln*  of  South 
""^  'S*^  "^  "^  "*  P«^«ent  pave- 
to  the  city  llmlu:  coM  tU.OOO. 

.  .'--zz-*.'-  Cal.^<:ooncll  reported  to  be 
oojjMer^  street  snd  park  ImprovsmenU 

-••'*'-?*•  CHy.  Utah.— Co.  Comrs.  have 
l**"*"  to  coostroct  a  concrete  highway 
OB  SUIe  Street  from  the  aoutbem  llralU 
of  tbe  Hty  to  Miuray  city  line. 

■i»n«y.  Idaho.— John  Stoddard.  Albert 
Ptoeger  snd  Dick  Anderson,  all  of  Burley 
wars  appointed  as  '■ommlssloners  for  road 
^SSSSSS^  m.SSr^    Highway   Dlst.. 


■  IDS     OeSIREO. 

_-^  -ia_-  Mass-— Until  Sept.  U.  by  Bd. 
P*b.  Wks.  ffMward  F.  Murphy,  Comr). 
t^  P*2."*  *"*■  WtuUthIc  In  MontebsUo 
Boad.  West  Roxbury. 

.  N.  v.— Untn  Sept.  1(  by  U  H. 

_Jro.  PyosL.   (or  Improving  por- 

,  AMnnul*  Road.  Barret.  K.  BU- 

-i=z:i--R!f**"'  !■*  ••'^''  »ti»ets.  In  all 
uovt  tf.MI  so.  yd.  asphalt  and  lltt  sq. 
jnd.  wood  bhxk  pavsanoat.  II.IM  cu.  yd. 
«»oav..  »1.7«»  ao.  ft  sidewslks.  etc 

■ufTsle.  N.  v.— rntll  Sept.  1«.  by  Dept. 
Pub.  Wks.  (Oeorse  H.  Norton.  Actlnx 
Comr.l.  (or  navtns  portions  of  Spauklinc 
— •  Jsroay  SmeU  E.  WoodtawnT' 
C  and  LTBdharat  Avsaaas. 


I^swd% 


Pron- 


. rajla,  N.  v.— OaUl  flcsc   It  by 

lartmr.  Osodsoo.  city  cat.,  tor  laylax 
•Wmlnatalr  UM  sq.  yda  ooMrcte  part. 
«m  Seotb  SC.  advertia»<l  la  Enclneerloc 
Baeord.     K  waOsr  Smiih.   City  Encr. 

»to«r  Vork,  N.  v.— Until  Sept.  It  by 
MsfCM  M.  Book.  Boro.  Prea..  (or  rscn' 
1^^  aad  rnavteg  portions  ot  B.  Fortr- 
tcmrtk.  B.  Wxty-aocood.  E.  Stuy-auth. 
W.    Bfbtr-ctcbtk     Straou    aad    Haven 

mmfUH.  with  an  Doesaaary  curbs,  mao- 

WaMon,  N.  v.— f7Mll  Sept.  it  by  VII- 
bV*  Clk.  tor  MM  aa  yds.  coaereU  street 
pavlaf  aad  MM  a^  "■  eooerste  sidewalks, 
adveftlaad  is  gwalimilm  RaootdL  F.  W. 
Tnpper,  VRiaf*  K»^. 


Ellxabeth.  N.  J. — Reported  desired  un- 
til Sept.  13  for  constructing  4  miles  amle- 
alte  road.    J.  L.  Bauer,  Co.  Engr. 

Madison.  N.  J.— Until  Sept.  IS  by  Bor- 
ough Street  Com.  (J.  E.  Plerson.  Chmn.) 
for  JOOO  sq.  yds.  paving  on  Waverly  PI.: 
bids  on  amiesite,  warrenlte  and  Morris 
County  Hydraulic  Stone  Co.'s  block  will 
be  considered. 

Montvals,  N.  J.— Until  Sept.  17,  by  J. 
Ernest  Thier.  Mayor,  and  Council,  at 
School  No.  2,  Montvalr.  for  improving 
Magnolia  and  Grand  Avenues,  about  3000 
sq.  yd.  asphalt  maendam,  5000  so.  ft.  con- 
crete gutter.  H.  O.  Bering,  Jr.,  Boro. 
Engr..   Hillsdale,   N.  J, 

Pittsburgh,  Pa.— I'ntll  Sept.  1*  by  B'i. 
Pub.  WWs  (Robt.  Swan.  TMr.)  for  grad- 
ing, curbing  and  paving  Saline.  Kathleen 
and  Melvin  Sts.,  repavinK  Hazlewood  and 
Oreenfleld  Aves.,  paving  roadway  and 
sidewalks  and  grading  temporary  road- 
way at  North  abutment  of  Sylvan  Ave. 
Bridge. 

Paving— Baltimore,  Md.— Until  Sept.  15. 
by  Bd.  Awards  (John  Hubert.  Acting 
Pros.),  for  furnishing,  erecting  and  lay- 
ing complete  waterproofing  and  paving 
deck  of  Broadway  Pier,  Thames  Street 
O.   F.   LACkey,  Harbor  Engr. 

New  Orieans,  La.— Until  Sept.  21  by 
Dept.  Pub.  Finances  (A.  G.  Ricks,  Comr.) 
for  erecting  an  asphalt  plant  at  Perdldo 
and  Genois  Streets. 

Qrsenup,  Ky. — Until  Sept.  IS  for  trac- 
tion engine  with  roller  combined:  a  road 
grader  and  scrapers.  Address  J.  G. 
F»richard.  Clk. 

Louisville,  Ky.— Until  Sept.  15  by  Bd. 
Pub.  Wks.  (Roger  C.  McGrath,  Secy.), 
for  paving  portions  of  Thirty-second, 
Dupuy,  Preston,  Brooks  and  other  streets. 
Samples  of  vltri.  block,  wood  block  and 
granite  blocks  must  be  submitted  with 
bid. 

Msrion,  O.— Until  Sept.  17  by  Co. 
Comrs.  (V.  Perie  Garfield,  Clk.)  for  resur- 
facing with  stone  macadam  about  ^% 
miles  Morral  Pike,  and  about  18,020  Itn. 
ft.  on  Winnemack  Pike,  including  97  lin. 
ft.  bridge  floor;  also  scarifying  and  re- 
surfacing Marion  and  Agosta  Pike. 

Xenla.  Ohio.- Until  Sept.  17  by  County 
Comrs.  (George  W.  Kendall.  Clk.)  for  re- 
constructing floor  s.vatems  and  laying 
thereon,  cresote  or  other  type  of  block 
floor,  on  bridge  over  Shawnee  River,  West 
Second  Street,  Xenla  City,  1657  sq.  ft., 
and  on  bridge  over  Caesar  Creek,  Caesar 
Oeek  Township,  2080  sq.  ft. 

Chicago,  III.— Also  until  Sept.  15  by  Bd. 
Local  Improv.  (Eklw.  J.  Glackin.  Secy.), 
for  grading,  curbing  and  paving  portions 
of  N.  Leamington,  S.  Campbell  and  Lowe 
Avenues,  W.  Forty-fourth,  West  Sixty- 
fourth  and  a  number  of  other  streets. 
Bids  desired  on  granite  asphaltic  con- 
crete, asphalt,  Portland  cement  concrete 
and   vltr.    brick    pavement. 

Illinois.— Until  Sept.  1«  by  State  High- 
way Coran..  Springfield  (William  W. 
Marr,  Ch.  State  Engr.).  for  State  Aid 
work  as  follows:  Kane  (jo.,  nearest  post 
office  Algonquin.  Section  F,  earth  road, 
SS90.4  ft.,  cost  $8,704  (cement  to  be  fur- 
nished by  contractor);  Kane  Co..  South 
Elgin,  Section  O,  concrete  road,  7400  ft. 
long,  coat  $14.H«;  Plat  Co..  Monticello. 
Section  B.  brick  road,  16.200  ft.,  cost 
tZ2.5St.  All  cement  to  be  furnished  by 
Slate  except  as  noted. 

8t.  Charles,  III.— Until  Sept.  20  by  Bd. 
T»cal  Improv.  for  Improving  Kaet  and 
West  Main  Sts.  and  parts  of  connecting 
streets,  advertised  In  Engineering  Record. 
John  W,  Wilson,  Engr.  of  Bd. 

St.  Paul,  Minn.— Reported  desired  until 
Sept.  13  by  August  Hohenstein,  Purchas- 
ing Agent,  for  repairing  University  Ave., 
requiring  22.775  sq.  yds.  3%  In.  long  leaf 
yellow  pine  creosoted  blocks,  etc.;  also 
paving  Linwood  Ave.,  grading,  repairing 
and   macadamizing  Wheelock   Pkwy. 

Cherryvale,  Kan. — Until  Sept.  14  by 
F.  C.  Barber,  City  (Hk.,  for  paving  Lib- 
erty Street  with  vertical  flber  block,  on 
cinder  foundation,  to  Include  6570  lin.  ft. 
concrete  curb  and  SOOO  cu.  yd.  ezcav.  H. 
K    Hubbard.  City  Engr. 

Bozeman,  Mont. — Reported  desired  un- 
Ol  Sept.  16  by  C.  A.  Speith.  City  Clk.,  for 
constructing  12,240  sq.  ft.  5  ft.  concrete 
walks.  «00  sq.  yds.  standard  bitulithic 
pavt.,  curbing,  etc..  In  Special  Improv. 
IJlst.  107  and  101  and  104. 

Kansas  City,  Mo.— Until  Sept.  28  Park 
Comrs.,  for  nrading  Meyer  Boule.,  also 
grading  the  Paaeo,  Including  construc- 
tion of  bridge  near  Seventy-seventh 
Street. 

Sants  Barbara,  Cal, — Reported  desired 
until  Sept.  20  by  Bd.  County  Supervisors 
(C  A.  Hunt.  Clk.)  for  paving  Booths 
Point  Road;  probable  cost  $17,689:  also 
paving  2782  lin.  ft  of  E:ast  Boulevard. 

PRICES     AND     LETTINQ8. 
■ttltuUcatei  awarded  contract. 

'^Connecticut.  —  Contracts  have  been 
awarded  by  State  Highway  Comr., 
Chariaa  J,  Bennett  Hartford,  (or  staU 
highway  work  as  follows: 

Danlelson,  about  2590  ft.  amiesite  pave- 
ment in  Kiningly,  on  Main  Street,  to 
Cortnectlcut    *     R.    I.     Co.,    Morlden,    at 

Durham,  aectlon  of  2-ln.  bituminous 
macadam  pavement  on  Middlefleld  Road 
Jo  jJjA.Arrtgonl  tc  Bro.,  MIdtUetown,  at 


Southington,  about  6200  ft  2  In.  bitu- 
minous pavement  on  Meriden  Avenue  to 
Leonardo  Suzio.  Meriden,  at  $8,506. 

Waterford,  a  section  of  native  stone 
macadam  road  to  Framingham  Constr. 
Co.,  South  Framingham,  Mfiss.,  at  $8,684. 

North  Haven,  about  4950  lin.  ft.  of 
trap  rock  macadam  road  on  Mount  Car- 
mel  highwa)'  to  A.  D.  Bridge's  Sons  Co., 
Hazardville,  at  $6,413. 

Newtown,  a  section  of  native  stone  ma- 
cadam road  on  Lower  Hoad  to  Kellogg  & 
Gregory  Co.,  Danbury,  at  $7,878. 

Marlborough,  section  of  graded  road 
and  construction  of  reinforced  concrete 
bridge  to  Goodman  &  Trumbull  Co.. 
Lltchtleld,  Conn.,  for  approximately 
$3,827. 

ACatsklll,  N.  Y.  —  Contract  awarded 
Sept.  1  for  3,306  sq.  yds.  vltr.  brick  pave- 
ment in  Upper  Main  Street  to  CatsklU 
Constr.  Co.,  at  $1.34  per  sq.  yd.,  exclu- 
sive of  brick.  Geo.  H.  Warner,  Village 
Clk. 

New  York,  N.  Y. — Lowest  bid  opened 
Aug.  31  by  President  borough  of  the 
Bronx,  for  regulating,  grading,  setting 
curb,  flagging  sidewalks,  laying  cross- 
walks, building  approaches  and  erecting 
fences  in  Dyre  Avenue  from  Boston  Road 
to  City  Line,  submitted  by  J.  13.  Mala- 
testa,  3169  Jerome  Avenue,  at  following 
bid:  24,100  cu.  yd.  earth  excav.,  40  cts. ; 
4400  cu.  yd.  rock  excav.  above  subgrade 
of  street,  $1.40;  50  cu.  yd.  rock  excav.  In 
trenches,  $2;  5100  lin.  ft.  new  curb,  70  cts.; 
24,700  sq.  ft.  concrete  sidewalk  (Including 
maintenance  for  1  year),  11  cts.;  2960  sq. 
ft.  new  bridgestone,  40  cts.;  300  cu.  yd. 
dry  rubble  masonry,  $1;  5  cu.  yd.  Class  B 
concrete,  $8;  150  lin.  ft.  12-in.  vltr.  pipe, 
$1:  650  Iln.  ft.  15-in.  vltr.  pipe,  $3;  7  man- 
holes, $50;  3  receiving  basins.  Type  B, 
$150;  97  spurs  for  house  connections,  $1; 
total  $26,715.  Next  3  lowest  bids:  Di- 
Menna  &  Del  Balso,  $29,795;  Burnside 
Contr.  Co.,  $29,898;  Harris-Rose  Contr. 
Co.,  $29,971. 

Lowest  bid  opened  same  time  and  place, 
for  regulating,  grading,  setting  curb,  lay- 
ing sidewalks  and  crosswalks,  building 
approaches  ;ind  erecting  fences  in  E. 
213th  Street  from  White  Plains  Road  to 
Paulding  Avenue;  also  submitted  by  J.  B. 
Malatesta,  at  following  bid:  4000  cu.  yd. 
earth  excav.,  30  cts.;  7500  cu.  yd.  rock 
excav..  $1.60;  4770  lin.  ft.  new  curb,  70 
cts.;  21840  sq.  ft.  concrete  sidewalk  (in- 
cluding maintenance  for  one  year),  11 
cts.;  1250  sq.  ft.  new  bridgestone,  40  cts.; 
440  cu.  yd.  dry  rubble  masonry,  $2.50;  25 
cu.  yd.  Class  A  concrete,  $8;  20  lin.  ft. 
12-ln.  vltr.  pipe,  $1;  1800  lin.  ft.  guard  rail, 
15  cts.;  2600  lb.  steel  reinforcement  bars, 
•5  cts.;  6  cu.  yd.  brick  masonry,  $10;  total 
$21,221.  Next  3  lowest  bids:  J.  Di  Menna, 
$21,670;  F.  M.  Palladino,  $22,676;  Burn- 
side  Contr.  Co.,  $23,039. 

-A-Syracuse,  N.  Y.— Contract  for  paving 
Westcott  Street  with  asphalt  awarded  by 
Bd.  Contract  &  Supply  to  Schenectady 
Constr.  Co.,  Schenectady,  at  $9,271. 

'ilrPhlladeiphla,  Pa, — Contracts  awarded 
by  city  to  McNichoI  Paving  &  Constr.  Co.. 
1723  Cherry  Street,  for  opening  Emerald 
Street  under  tracks  of  P.  &  R.  R.R.  be- 
tween Lehigh  Avenue  and  Somerset 
Street  at  $100,000,  and  constructing  sew- 
ers and  grading  and  paving  Delaware 
Avfenue  from  Reed  to  Queen  Streets  at 
$221,000. 

■^Baltimore,  Md, — Contract  awarded  by 
City  Paving  Comn.  to  P.  Flanlgan  & 
Sons  of  Baltimore,  for  Contract  121,  pav- 
ing HiUen,  East  and  Gold  Streets  at  fol- 
lowing bid:  7200  sq.  yd.  sheet  asphalt, 
lV4-ln.  top.  IVi-ln.  binder,  6-in.  concrete 
base,  $1.45;  B250  sq.  yd.  on  5-ln,  concrete 
base,  $1.36;  200  sq.  yd.  vUr.  block  pavt., 
6-in.  concrete  base,  cement  fill,  mortar 
cushion,  $1.70,  and  260  sq.  yd.  on  6-in. 
concrete  base,  cement  fill,  mortar  cush- 
ion. $1.81  520  sq.  yd.  granite  block  pavt., 
6-ln.  concrete  base,  asphalt  fill,  mortar 
cushion,  $3.27,  and  2000  sq.  yd.  cement 
fill,  mortar  cushion.  $3.17  1120  sq.  yd 
sheet  asphalt  l^-in.  top,  1^4-in.  binder, 
*.;i"i.  concrete  base  (railway  area),  $1.45; 
430  »q.  yd.  vitr.  block  gutters  and  cross- 
ings, 5-ln.  concrete  base,  cement  fill, 
mortar  cushion,  $1.70;  4600  lin.  ft.  ar- 
mored concrete  curb  and  circles  in  place, 
60  cts.;  3200  lin.  ft.  old  stone  curb  and 
circles  redressed  and  reset,  30  cts.-  1960 
cu.  yd.  grading,  city  area,  40  cts.';  700 
cu.  yd.  grading,  railway  area,  60  cts. 

ASarasota,  Fla.— Contract  for  paving  in 
Sarasota  awarded  to  Southern  Asphalt  & 
Constr.    Co.,   Birmingham,   Ala.,   at  about 

K„*Q.*f  S":",?"*'  La.— Contract  awarded 
^^  ^^•*  Highway  Dept.  (Frank  H.  Kerr, 
Ch.  Engr.)  New  Orleans,  to  S.  A.  Gano, 
Jackson,  Miss.,  at  $37,735,  for  26  miles  of 
highway  In  Road  Dlst.  No.  1  (bids  opened 
A"*  i?>-  .'^,"'  *'"'«e  lowest  bids:  Nich- 
olson Co.  &  Jones,  Tallulah,  $41,038;  Boyd 
*  Bradshaw,  Columbia,  Miss.,  $42,234; 
N,    McCarthy,    Jr.,    New   Orleans,    $48,332. 

.*^?^  !?c,""".',  La,— Contract  for  con- 
Btnictlng  28  miles  of  road  in  West  Baton 
Kouge  Parish  reported  awarded  by  the 
Bd.  State  Engineers  to  S.  A.  Cans  of 
Jackson,  Miss. 

rn'tiSfJ'"!?'^^"'  T*"".-"?'^""''"""  Asphalt  & 
Constr.  Co.,  Birmingham,  Ala.,  secured 
contract  for  paving  with  sheet  asphalt  In 
Columbia,  at  about  $50,000. 

*Akron,  Ohio,— Contracts  for  pavement 
awarded    on    Sept.    8    as    follows,    to    In- 

^M*.  '«"■? ®  ':"T^  *"''  *''■«  <="'  'ue  tJlock, 
grout  All  4-ln.  concrete:  Bank  Alley 
paving,  also  E  North  Street  and  Home 
Avenue.,  to  E.  McShaffrey  &  Son,  Akron 


at  $23,448;  Beardsley  Street  to  C.  H. 
Walters,  Akron,  $10,203;  W.  North  Street 
to  Daniel  O'Mara,  Akron,  $8,243:  Federal 
and  Perkins  Streets,  to  J.  M.  Davidson, 
Akron,   $16,696.     J.   A.   Gehres,  City  Engr. 

^I^Cadiz,  Ohio. — Contract  awarded  Aug. 
27  for  paving  Park.  St  Clair  Sts.,  to  Coss 
&  Meyer,  Wheeling,  W.  Va.,  at  following 
bid:  8  inlets,  ea.,  $15;  90  ft.  12-in.  sewer, 
40  cts.;  5861  lin.  ft.  concrete  curb,  6  x  20- 
in.,  36  cts.;  SO  ft.  headers  (old  stone  re- 
dressed), 30  cts.;  8512  sq.  yd.  brick 
pavt,  $1.52;  8512  sq.  yd.  sand  fill,  6  cts.; 
total,  $14,621.  Other  bids:  John  O.  Bates, 
Steubenville,  $15,047;  Patterson  &  Graf-  I 
ton,  Wellsvllle,  $15,104;  G.  B.  Erode  Co., 
New  Comerstown,  $16,648.  Engineer's 
estimate,  $15,025. 

-^Canton,  Ohio. — Contracts  for  brick 
paving  (bids  opened  Aug.  17  by  Bd.  Pub- 
lic Service  awarded  as  follows:  Eighth 
Street,  to  George  Garraux,  at  $29,895,  and 
Tenth  Street  N.  W.,  to  Smith  &  KrabiU. 
at  $20,947. 

-^Columbus,  Ohio. — Contracts  awarded 
by  Director  Bd.  Public  Service  as  fol- 
lows: Como  Avenue,  from  High  Street 
west,  brick.  Monarch  Constr.  Co.,  $15,- 
959;  New  York  Avenue,  Cleveland  Avenue 
to  west  terminus,  asphalt,  and  Sheldon 
Avenue,  Seventh  Street  to  Parsons  Ave- 
nue, asphalt,  both  to  Andrews  Asphalt 
Paving  Co.,  Columbus  Saving  &  Trust 
Co.  Bldg..  at  $9,460  and  $13,365  respec- 
tively; Kent  Street,  Kimball  Place  Avenue 
to  Kelton  Avenue,  brick.  Wall  Street, 
Engler  to  College  Street,  brick,  both  to 
A.  W.  Burns  &  Co.,  at  $8,590  and  $10,423 
respectively:  Main  Street,  Parsons  Ave- 
nue to  Allen  Street,  asphalt,  Cleveland 
Trinidad  Paving  Co.,  Cleveland,  $8,114; 
Forrest  Street,  Parsons  Avenue  to  Lock- 
bourne  Road,  asphalt,  A.  G.  Pugh.  Union 
Natl.  Bank  Bldg.,  $44,547;  Starr  Avenue, 
from  Cleveland  to  the  west  terminus, 
brick,  A.   W.   Burns   &   Co. 

-^Eaton,  Ohio. — Contract  awarded  Aug. 
30  for  3800  sq.  yd.  tarvia  pavement  on 
W.  Main  Street  to  H.  W.  Curry  &  Co., 
Eaton,  at  $6,200.  Earl  Dalrymple,  Vil- 
lage Clk. 

■^Lisbon,  Ohio. — Contract  for  paving 
Hephner  Hollow  Road  with  brick  awarded 
by  Township  Trustees  to  McLane  &  Hep- 
burn, Lisbon,  at  about  $35,276. 

♦Portsmouth,  Ohio, — Contract  awarded 
Sept.  1  for  creosoted  wood  block  paving 
on  concrete  foundation  on  Scioto  River 
Bridge  to  Weathers  &  Coldgrove  of 
Portsmouth. 

■^Toledo,  Ohio.  —  Contracts  for  street 
paving  awarded  by  Bd.  Pub.  Service  as 
follows:  Jackson  Street,  St.  Clair  to  Thir- 
teenth Streets,  Russell  &  Jennison  (io., 
313  Huron  Street,  $34,086;  City  Boulevard, 
Cherry  to  Blanchard  Streets,  H.  P. 
Stretcher  Co.,  $26,331:  Cherry  Street 
Summit  to  bridge,  Russell  &  Jennison 
Co.,  $8,998;  Monroe  Street,  Auburn  to 
city  line,  Harris  &  Tansey,  Toledo,  $15,- 
735;  Camden  Street,  East  Broadway  to 
Varland,  Asphalt  Block  Pavt.  Co.,  Ohio 
Bldg.,  $10,692;  Ogden  Avenue,  Arlington 
to  South  Street,  McKinney  Bros.,  Wayne 
Bldg.,  $21,663. 

-A^Angola,  Ind. — Contract  awarded  W.  S. 
Gordon  &  Son,  Liberty  Center,  Bluftton, 
for  constructing  thirteen  miles  gravel 
roads  in  Steuben  County  as  follows: 
Swaldner  Road,  $11,922;  Croxton  Road, 
$14,563;  Robertson  Road,  $3,267:  Glad 
Henry  Road,  $9,400. 

-^Bloomlngton,  III. — Contract  awarded 
Aug.  31  for  repairing  East  Street  pave- 
ment to  Barber  Asphalt  Co.,  at  $1.85  per 
sq.  yd.     E.  H.   Packard,  City  Engr. 

Chicago,  III. — Following  are  reported  to 
be  the  lowest  bids  opened  Aug.  25  by  Bd. 
Local  Improv.  for  paving  with  asphaltic 
concrete  on  portions  of  several  streets: 
Thirty-second  Place,  Stave  and  Whipple 
Streets,  R.  F.  Conway  Co.,  Chicago,  $1.61, 
$1.68  and  $1.76  per  sq.  yd.;  Turner  and 
Wil'ox  Avenues,  Standard  Paving  Co., 
Chicago,  $1.74  and  $1.76  per  sq.  yd.; 
Waveland  and  Winnlmac  Avenues  and 
Ainslee  System  Robey  Street  to  Lin- 
coln Avenue,  White  Paving  Co.,  $1.39  and 
$1.65  per  sq.  yd. 

♦Reported  contract  awarded  White 
Paving  Co.  for  three  paving  contracts 
amounting  to  about  $140,000.  The  R.  F. 
Conway  Co.  and  American  Asphalt  Pav- 
ing Co.  and  Standard  Paving  Co.  secured 
other  paving  contracts.  In  all  about  36 
contracts  awarded.  Contractors  of  Chi- 
cago. 

♦  Elgin,  III. — Contract  awarded  by  city 
to  L.  V.  Barcus  &  Co..  La  Porte,  Ind.; 
for  constructing  curb  and  gutter  in  Ryer- 
son  Ave.,  and  other  streets,  at  following 
bid:  18,763  Iln.  ft.  curb  and  gutter.  48 
cts.:  214  lin.  ft.  gutter,  22  cts.:  76  side- 
walk headers.  $1.50:  76  gutter  plates,  $3; 
9  catch  basins,  $24;  200  lin.  ft.  8-in. 
sewer,  40  cts.;  adjusting  catch  basins, 
$40;  total,  $8,605.  Next  3  lowest  bids: 
Peter  Larson,  Elgin,  111.,  $8,750;  General 
Eng.  &  Constr.  Co..  Rockford,  $8,999; 
Albin  Carlson  &  Co.  Chicago.   $9,110. 

♦Peoria,  III. — Contract  for  paving  N. 
Adams  Street  with  brick  awarded  by  Bd. 
Local  Improvements  to  Canterbury  Bros., 
Peoria,  at  about  $17,157. 

♦Great  Bend,  Kan. — Contract  awarded 
Sept.  1  by  City  Council  to  Watts  &  Amer- 
man  of  Salln.a  for  constructing  approx- 
imately 20.671  sq.  yds.  asphaltic  con- 
crete pavement,  9.224  lin.  ft.  concrete 
combined  curb  and  gutter  and  7,690  Iln. 
ft.  concrete  curb.  H,  A.  Howland,  Engr., 
McPherson. 
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•Washington. — Following  are  4  lowest  bids  opened  by  State  Highway  Comr., 
Olympia.  tor  constructing  National  Park  Highway,  Pacific  County,  from  Nemah  to 
Nasel  River:  (a)  Burnett  Constr.  Co.,  909  Second  Avenue,  Seattle,  |36,954  (awarded 
contract);  L.  H.  Goerig,  1027  Bellevue  Court,  Seattle,  J37,428:  Elliott  Contr.  Co., 
302  McKay  Building,  Portland,  Ore.,  $39,304;  Martin  Woldson,  541  Peyton  Building, 
Spokane,  Wash.,   $42,096. 

•(a)          (b)         (c)  ^d) 

98,100  cu.  yd.  common  excav.,  including  haul  of  400  ft..  $0.20      $0,235    $0.26  $0.23 

3,500  cu.  yd.  looKe  rock  excav.,  including  haul  of  400  ft..     0.50        0.40         0.45  0.65 

800  cu.  yd.  solid  rock  excav.,  including  haul  of  400  ft..     1.25         0.70         0.80  1.25 
76,000  cu.   yd.   overhaul  on  any  of  above  materials,   per 

each  100  ft 0.0125     0.015       0.02  0.015 

34  acre    clearing    165.00     125.00     100.00  175.00 

19  acre    grubbing    140.00     125.00     150.00  200.00 

200  cu.   yd.   guard   rail   in   place,  including  spikes  and 

bolts    ; 0.30         0.20         0.25  0.40 

11.6  M  ft.  timber  and  plank  in  place,  including  spikes 

and   bolts    25.00       25.00       25.00  26.00 

240  lin.  ft.  fir  piling  driven,   below  cut-oft 0.65         0.50         0.40  0.35 

2,800  lin.  ft.  logs  for  culverts,  in  place 0.22         0.20        0.20  0.35 

370  lin.  ft.   porous  tile  drains  in  place,     6-in.  diameter     0.50         0.50         0.20  0.40 

1,412  lin.  ft.  plain  concrete  pipe  in  place,  12-in.  diameter     1.10         1.00         0.75  1.15 

136  lin.  ft.  plain  concrete  pipe  in  place,  18-in.  diameter     1.90         2.00         1.50  1.90 

370  lin.  ft.   reinf.   concr.   pipe  in   place,   18-in.  diameter     2.75         2.25         1.70  2.40 

36  lin.  ft.  reinf.   concr.   pipe  in   place,   24-in.  diameter     4.50         3.00         3.50  3.00 

610  lin.  ft.   reinf.   concr.   pipe  in  place,    12-in.  diameter     1.60         1.25         1.10  1.40 

270  lin.  ft.   logs  for  bridge  stringers,   16-in.  diameter..     0.30         0.25         0.20  0.20 


♦Olathe,  Kan. — Contract  awarded  Aug, 
30  for  constructing  approximately  3800  sq. 
yds.  vertical  fiber  brick  to  J.  H.  Cosgrove, 
Olathe,  at  $7,613,  Other  bids:  D.  M.  Bod- 
dington,  Kansas  City,  Kan.,  $8,700;  E.  F. 
Wilcox,  Kansas  City,  Mo.,  $9,204.  Roy 
Murray,  City  Engr. 

■^Bozeman,  Mont. — Contracts  reported 
awarded  by  City  Council  for  paving  and 
storm  sewers  in  Dist.  98  and  99,  to  War- 
ren Constr.  Co.,  Journal  Bldg.,  Portland, 
Ore.,  at  $42,302  and  $33,218  respectively. 
Pavement  to  be  of  standard  bitulithic. 

^Auburn,  Wash. — James  Lemar,  City 
Clk.,  writes  contract  awarded  Aug.  26  for 
14.662  sq.  yd.  paving  to  Washington  Pav- 
ing Co.,  Savage-Scofield  Building,  Ta- 
coma,  at  $24,979. 

■A-Seattle,  Wash.— Contracts  awarded  as 
follows  by  Bd.  Pub.  Wks.  for  brick  pav- 
ing: Utah  Avenue,  P.  J.  McHugh  Paving 
&  Constr.  Co..  Third  N.  and  Mercer 
Streets,  at  $85,112;  Ranier  Avenue,  T. 
Ryan  &  Co.,  Lowman  Building,  at  $39,390. 
Contract  for  filling  Oxbow  Dist.  awarded 
Holt  &  Jeffery,  Seattle,  at  $67,135. 

Lowest  bid  opened  by  Bd.  Public  Wks. 
tor  grading  and  curbing  Stroud  Ave.  sub- 
mitted by  Coluccio  &  Bressi,  1642  Lane 
Street,  at  $10,422. 

'ArTacoma,  Wash.  —  Contract  awarded 
Aug.  28  by  Co.  Comrs.  to  Washington 
Paving  Co.,  Tacoma,  for  improving  Pa- 
cific Highway  south  from  County  Club  to 
Pupont,  5.574  miles,  at  $79,375  for  2-in. 
bitulithic  on  5-in.  concrete  oase. 

-A-Washington. — Contract  awarded  by 
State  Highway  Comn.,  Olympia,  to  H. 
C.  Root,  525  Madison  St.,  Spokane,  for 
constructing  Inland  Empire  Highway  from 
Whitman  County  Colfax,  South,  at  fol- 
lowing bid:  31,100  cu.  yds.  common  excav. 
inc.  haul  of  400  ft.,  16  cts.;  16,000  cu.  yds. 
on  any  of  above  material,  1.5  cts.;  100  cu. 
yds.  riprap  hand  placed,  $2.25;  48  cu.  yds. 
concrete,  first  class,  $13;  44  cu.  yds.  con- 
crete, second  class,  $12;  750  lbs.  steel  re- 
inforcing bars  in  place,  5  cts. ;  60  lin.  ft. 
plain  concrete  pipe,  12-in.  diam.,  80  cts.; 
376,  18-in.,  $1.45;  160,  24-in.,  $2.20;  52, 
30-in.,   $3.45;   total,   $7,783. 

ifPortland,  Ore. — Contracts  for  paving 
awarded  by  City  Comn.  as  follows:  E. 
Thirty-ninth  Street,  and  E.  Kelly  Streets 
with  bitulithic  on  crushed  base  to  Clark 
&  Henery  Constr.  Co.,  Portland,  at  $15,- 
280;  and  E.  Thirteenth  Street  with  as- 
phaltic  concrete  to  Oregon  Independent 
Paving  Co.,  Journal  Bldg.,  Portland,  at 
$24,819. 

UrMartlnez,  Cal. — Contract  for  con- 
structing link  of  Lafayette  Road  awarded 
to  T.  H.  Hoare,  San  Francisco,  at  $35,000. 

•Salt  Lake  City,  Utah.  —  Contract 
awarded  Aug.  24  for  constructing  bitu- 
lithic pavement  on  Ninth,  Fifteenth  E. 
Streets,  Extension  121,  to  P.  J.  Moran 
of  Salt  Lake  City,  at  $48,025;  Strange 
Maguire  Paving  Co.  bid  for  this  $48,117. 
Nael  A.   .Scheid,   City  Recorder. 

•Salt  Lake  City,  Utah,— Contract  for 
paving  extension  121  awarded  by  City 
Commission  to  P.  J.  Moran,  152  W. 
Second   Street,  at  $48,025. 
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iflndicates  awarded  contract. 

Rock  Island,  III. — Bids  were  opened 
Sept.  2  by  City  Council  for  constructing 
an  incinerating  plant,  and  the  bid  of  the 
Sparks  Crematory  Constr.  Co.,  Memphis, 
Tenn.  is  said  to  be  favored  at  $12,200. 

Ottawa,  Ont. — Following  are  reported 
to  be  lowest  bids  opened  Aug.  27  by  Bd. 
of  Control  for  an  incinerator:  General 
Supply  Co.  of  Canada,  $30,076;  Laurie  & 
Lamb,  Montreal,  Que.,  $36,033;  John  F. 
Egan,  Ottawa,  $37,500;  Atlas  Constr.  Co., 
Montreal,  Que.,  $45,000.  The  Ottawa 
Cartage  Co.,  submitted  a  proposition  to 
build  at  own  expense,  and  collect  and 
destroy  the  city  refuse  at  a  price  per 
head  of  population  to  be  agreed  upon. 


PROPOSED     WORK 

Amerlcus,  Ga. — City  reported  to  be  con- 
sidering constructing  an  odorless  inciner- 
ating plant. 

Minneapolis,  Minn, — Reported  Council 
will  be  asked  to  appropriate  $500,000  for 
street  cleaning  and  repairs,  and  $750,000 
for  new  pavements. 

Marble  Falls,  Tex. — R.  E.  Johnson, 
Mayor,  writes  city  will  let  contract  in 
about  60  days  for  an  incinerator  for  ap- 
proximately 2  tons  night  soil  and  1  ton 
garbage  per  week;  also  wish  design  sub- 
mitted; cost  about  $2,000. 

BIDS     DESIRED. 

Greystone  Park,  N.  J.— Until  Sept.  22 
at  oflloe  of  O.  M.  Bowen,  Warden,  New 
Jersey  State  Hospital.  Greystone  Park, 
(or  Installing  Incinerator  plant. 


HYDRAULIC  CONSTRUC- 
TION   AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK 

Steel  Work  on  Pier— New  York,  N.  Y.— 
Contract  will  probably  be  let  this  fall  for 
steel  work  for  Forty-sixth  Street  pier. 
North  River.  Address  Charles  W.  Stani- 
ford,  Ch.  Engr.  Dept.  of  Docks,  Pier  A, 
North  River. 

Dredging — Philadelphia,  Pa. — All  bids 
opened  Aug.  9  by  the  U.  S.  Engineer, 
Philadelphia,  for  dredging  in  Delaware 
River,  on  Bellevue  and  Cherry  Island 
lighthouse  ranges,  have  been  rejected  as 
excessive. 

Levee — Augusta,  Ga. — City  Council  has 
decided  to  sell  $250,000  flood  protection 
bonds  to  finish  levee. 

Ditch — Urbana,  Ohio. — County  Com- 
missioners have  granted  petition  for  con- 
struction of  Blacksnake  Ditch,  in  Jack- 
son Township,  to  cost  about  $10,000. 

Dock — St,  Louis,  Mo. — The  Mayor's 
Commission  on  river  terminals  has  voted 
to  recommend  to  Board  of  Aldermen  an 
appropriation  of  $250,000  for  construction 
of  a  municipal  river  dock. 

Power  Plant  —  Denison,  Tex.  —  Texas 
Power  &  Light  Co.  (P.  A.  Rogers,  Mgr.) 
contemplates  constructing  power  plant  on 
Red  River;  cost  about  $750,000. 

Drain — Grand  Junction,  Col, — Land- 
owners of  Grand  Valley  have  voted  to  ac- 
cept proposition  of  federal  government 
for  construction  of  drainage  system 
affecting  about  60,000  acres  of  land.  Work 
upon  the  project  will  start  as  soon  as 
government  has  completed  surveys  and 
other  preliminary  work;  estimated  cost 
$1,000,000. 

Drainage — Raywood,  Tex. — L.  C.  Smith, 
Box  1324,  Houston,  reported  to  have  com- 
pleted surveys  for  a  drainage  system  for 
RajTvood. 

Flood  Protection — Los  Angeles,  Cal. — 
County  Supervisors  reported  to  have 
engaged  James  W.  Reagan  as  engineer 
for  county  flood  district,  to  investigate 
and  prepare  plans,  with  cost,  of  conserv- 
ing waters  and  protecting  harbor  from 
floods. 

Power  Plant — Needles,  Cal. — Dept.  of 
Interior  has  granted  permit  to  K.  B. 
Girard  to  begin  preliminary  work  of  in- 
stalling power  plant  on  Colorado  River 
near  mouth  of  Diamond  Creek  canyon.  A 
series  of  dams  are  proposed  for  hydro- 
electric purposes. 

Canal — Orovllle,  Cal. — It  is  reported  that 
the  Great  Western  Canal  will  construct 
this  fall  the  second  unit  of  its  western 
canal;  to  be  6  or  7  miles  in  length. 

Beach  Esplanade — San  Francisco,  Cal, — 
City  Engineer  O'Shaughnessy  has  com- 
pleted design  of  ocean  beach  esplanade 
and  bids  will  soon  be  Invited  for  construc- 
tion of  first  unit,  which  is  to  be  built 
along  beach  for  650  ft.  from  a  point  near 
terminus  of  CabriUo  Street.  An  appropria- 
tion of  $50,000  has  been  made  by  City  Su- 
pervisors for  first  section.  The  intention 
is  to  build  an  additional  section  each 
year.  Chamber  of  Commerce,  which  initi- 
ated the  project,  figured  cost  of  esplanade 
for  whole  length  of  beach  at  $1,000,000. 


Irrigation— SusanvMIe,  Cal.— Dept.  of  In- 
terior, at  Washington,  D.  C,  reported  to 
have  granted  C.  J.  Young  a  reservoir  site 
in  Pete  Valley,  and  construction  of  an 
irrigation  system  will  soon  be  commenced 
to  water  approximately  400,000  acres  of 
land  in  Lassen  County,  Cal.,  and  Washoe 
County,  Nevada. 

Irrigation  —  Terra  Bella,  Cal.— Terra 
Bella  Irrigation  Dist.  will  spend  about 
$1,000,000  for  irrigation  work.  Address  E. 
R.  Clemens,  Secy. 

Irrigation — Boise,  Idaho — Engineers  of 
the  Federal  Reclamation  Service  are  re- 
ported authorized  to  survey  Black  Canyon 
lands  in  Fayette-Bolse  Valley,  Idaho,  and 
report  on  feasibility  of  an  irrigation 
project. 

BIDS     DESIRED, 
Wharf      Addition  —  Fort      Constitution 
(P.   O.    New   Castle),    N.    H.— Until   Sept. 
25  by  Lieut.  A.  G.  Frick,  Q.  M.,  U.  S.  A., 
for  wharf  addition  at  this  post. 

Pier  Work— Baltimore,  Md.— See  "Pav- 
ing." 

Dredge. — Jacksonville,  Fla, — Until  Nov. 
8  by  U.  S.  Engineer's  Office,  Jackson- 
ville, for  constructing  and  delivering  a 
steel  hull  3%  and  7  yard  dipper  dredge, 
or  for  leasing  such  machine,  subject  to 
purchase,  advertised  in  Engineering  Rec- 
ord. 

Pile  Foundations — New  Orleans,  La. — 
See  "Public  Buildings.' 

Levee  Repairs — Shawneetown,  III. — Un- 
til Sept.  15  bv  River  and  Lakes  Comn., 
State  Building,  Chicago  (Arthur  W. 
Charles,  Chmn.),  for  levee  repairs  at 
Shawneetown,  about  12,000  cu.  yd.  earth, 
advertised  in  Engineering  Record. 

Drainage— BemldJI,  Minn.— Until  Sept. 
13  at  10  a.  m.  by  J.  L.  George,  Co.  Aud., 
for  constructing  Judicial  Ditch  30.  about 
165  miles  long,  and  estimated  at  about 
1,656,560  cu.  yds.,  cost  $244,142;  Judicial 
Ditch  32,  length  four  miles,  excavating 
82,825  cu.  yds.,  cost  $7,174;  and  Judicial 
Ditch  31,  27  miles  long,  about  250,397  cu. 
yds.   excav.,   cost  $48,223. 

Ditch— Slayton,  Minn.— Until  Sept.  21 
by  E  V.  O'Brien,  Co.  Aud.,  for  construct- 
ing ditches  40,  42,  43,  10  and  11.  Total 
approximate  cost,  $122,020. 

Ditches — WIndom,  Minn.— Reported  de- 
sired until  Sept.  16  by  S.  A.  Brown,  Co. 
Aud.,  for  constructing  tile  and  open  work. 
Judicial  Ditches  Nos.  15  and  40.  Probable 
cost,  $13,440  and  $5,733  respectively. 

Worthlngton,  Minn. — Reported  desired 
until  Sept.  25,  by  Gus.  Swanberg,  Co.  Aud. 
for  constructing  ditch  No.  12.  Probable 
cost,   $23,073. 

Drainage — Ottervllle,  Ont. — Until  Sept. 
13  at  2  p.  m.  by  Alexander  McFarlanem, 
Township  Clk.,  Ottervllle,  for  construct- 
ing the  Bauslaugh  Creek  Drain  near  vil- 
lage of  Ottervllle,  about  5100  ft.  tile  drain 
and  9500  lin.  ft.  open  ditch,  6864  cu.  yds., 
also  bids  for  necessary  tile.  F.  J.  Ure, 
Township    Engr.,    Woodstock. 

PRICES     AND     LETTINGS. 

iflndicates  awarded  contract. 

•Dredging  —  Portland,  Me. —  Contract 
for  dredging  St.  Croix  River,  Maine,  (bids 
opened  Aug.  16),  has  been  awarded  to 
the  Eastern  Dredge  Co.,  East  Boston, 
Mass.,  at  $37,250. 

•Shore  Protection — Boston,  Mass. — Con- 
tract awarded  by  Metropolitan  ir-ark 
Comn.  to  Coleman  Bros.,  Chelsea,  for 
building  concrete  shore  protection  at 
Revere  Beach,  at  following  bid  (bids 
opened  Aug.' 31):  4000  cu.  yd.  earth  ex- 
cavation, 50  cts.;  600  cu.  yd.  concrete 
masonry  in  wall,  $6;  4500  sq.  yd.  concrete 
ramps,  $3;  260  lin.  artificial  stone  coping, 
$2.13;  200  sq.  yd.  granolithic  floors,  $1; 
total,  $19,854.  Next  three  lowest  bids: 
Middlesex  Contr.  Co.,  Boston,  $19,970; 
James  H.  Fannon,  SomervlUe,  $20,290;  A. 
G.  Tomasello,  Dorchester,  $20,690. 

Breakwater  Work — Buffalo,  N.  Y. — Low- 
est bid  opened  Sept.  1  by  U.  S.  Engineer 
for  furnishing  and  placing  riprap  and  re- 
pairing concrete  superstructure  of  Buffalo 
breakwater  submitted  by  Coast  &  Lakes 
Contr.  Cor.,  41  Broad  Street,  New  York, 
at  following  bid:  6000  tons  furnish  and 
place  large  riprap,  $1.44;  660  cu.  yds.  1:3:6 
concrete  in  place,  $6.50;  100  cu.  yds. 
1  1/3:3:6  concrete  in  place,  $6.50;  50  hours 
derrick  hire,  per  hour  $9.50;  total  $14,055. 
Other  bids:  Great  Lakes  Dredge  &  Dock 
Co.,  1100  D.  S.  Morgan  Bldg.,  Buffalo,  $22,- 
870;  H.  S.  Kerbaugh,  Inc.,  Telephone 
Bldg.,  Buffalo,  $14,605;  Lake  Shore  Contr, 
Co.  1115  Hippodrome  Bldg.,  Cleveland, 
Ohio,  $22,280, 

Steel  Lock  Gates,  Etc.,  Pittsburgh,  Pa. 
— Following  are  lowest  bids  opened  Aug. 
20  by  Lieut.-Col.  Francis  R.  Shunk,  Corps 
Engrs.,  U.  S.  A.,  for  furnishing  and  erect- 
ing steel  lock  gates  and  furnishing  valves 
and  lock  operating  machinery  at  Lock  6, 
Monongahela  River:  Section  A,  Thomas 
Carlins'  Sons  Co.,  Pittsburgh,  $7,600,  Sec- 
tion B,  Union  Fdy.  &  Machine  Co.,  Pitts- 
burgh, $13,557. 

•  Drainage-^Goldsboro,  N,  C. — Contract 
awarded  tor  dredging  canal  23H  miles  to 
A.  V.  Wills  &  Sons,  Pittsfield,  111.,  at  fol- 
lowing bid:  656,193  cu.  yd.  floating  dipper 
dredge  excav.,  1%  cts.;  29,425  cu.  yd. 
hand  ditches.  21.31  cts.;  23%  miles  right- 
of-way  clearing,  lump  sum  $3,805;  total 
$56,844.  Other  bids:  W.  R.  Ewlng,  Inc., 
Chicago,    $56,399;    Southern    Drainage    & 


Constr.  Co.,  Klnston,  N.  C,  $57,630; 
Thompson  &  Mosely,  Greensboro,  N.  C, 
$57,621.  W.  K.  Allen,  Engr.,  Wilmington, 
N.  C. 

•Wharf— Charleston,  S.  C.  —  Contract 
awarded  to  Charleston  Eng.  &  Contr.  Co., 
Charleston,  for  construction  of  a  52(l-ft. 
creosoted  timber  wharf  for  new  light- 
house depot  on  Chlshoim  Mill  site.,  at  |4«,- 
418. 

•  Dam — Toccoa,  Ga. — Contract  for  con- 
structing sectional  concrete  dam  awarded 
by  City  Council  to  J.  G.  Phillips  &  Co.,  of 
Cornelia,  at  $5,799  (bids  opened  Aug.  30). 

•Dam— Toccoa,  Ga.— Contract  awarded 
Aug.  30  by  City  to  J.  G.  Phillips  &  Co., 
Cornelia,  for  furnishing  material  and  con- 
structing a  sectional  concrete  wood  dam, 
at  $5,799.  H.  J.  Cox,  City  Clk.  H.  M. 
Nabstedt,  Engr. 

•Ditch— New  Philadelphia,  Ohio. — Con- 
tract for  constructing  Joint  County  Ditch, 
located  in  Tuscarawas  and  Holmes  Coun- 
ties, has  been  awarded  to  W.  A.  Shire, 
Ashland,  at  9  cents  per  cu.  yd.  R.  H. 
Nussdorfer,  Co.  Aud. 

•Ditch — Des  Moines,  Iowa, — Contract 
awarded  Sept.  1  by  Co.  Comrs.  (F.  J. 
Alber,  Aud.)  for  constructing  Drainage 
Ditch  No.  17,  Clay  Township,  being  a  tile 
drain,  approximately  3500  ft.  long,  to  John 
Atwood,  Mingo,  at  following  bid:  12-ln. 
tile,  $4  per  rod;  10-in.,  $3  per  rod;  6-m., 
$2  per  rod. 

•  Ditch  —  Moorehead,  Minn.  —  Contract 
awarded  Aug.  31  for  constructing  ditches 
34  to  C.  E.  Greenawatt,  Topeka,  at  $7,283. 
A.  V.  Houghlinn,  Co.  Aud. 

•Drainage— Marlon,  Ark.  —  Contract 
awarded  by  Comrs.  of  Drainage  Dist.  No. 
2  of  Crittenden  County  to  C.  H.  Williams 
&  Co.,  Chicago,  111.,  for  5,022,000  cu.  ft. 
of  ditches  at  7.59  cts.  per  cu.  yd. 

•Jetty  Work— Kelso,  Wash. — Contracts 
for  construction  of  a  400-ft.  Jetty  In  front 
of  Hill  mill  bar  reported  awarded  to 
Interstate  Constr.  Co.,  Portland,  Ore.,  for 
driving  piling,  and  to  Albert  Burcham, 
Kelso,  for  furnishing  piling.  Jetty  will 
extend  from  McLane  shingle  mill  down 
stream  400  ft. 

Irrigation— Lakevlew,  Ore.— Goose  Lake 
Valley  Irrigation  Co.  (Kenneth  A.  Heron, 
Ch  Engr.),  recently  took  over  Irrigation 
system  of  Oregon  Valley  Land  Co.  and 
will  extend  it  and  complete  distribution 
system  to  water  all  Irrigable  lands  In 
Goose  Lake  Valley;  first  unit  of  15,000 
acres  will  be  placed  under  laterals  this 
fall. 

Oakland,  Cal.  —  Following  are  bids 
opened  Aug.  31  by  U.  S.  Engineer  s  Office, 
San  Francisco,  for  dredging  Oakland 
Harbor  about  520,000  cu.  yd.  dredging, 
place  meas. ;  price  given  per  cu.  yd.  cov- 
ers cost  of  removal  and  disposition  of  all 
material  encountered,  except  ledge  rock 
and  wrecks:  San  Francisco  Bridge  Co.  14 
Montgomery  Street,  San  Francisco,  9.87 
cts.;  Standard  American  Dredging  Co^ 
Oakland,  11%  cts.;  American  Dredging 
Co.,  23  California  Street,  San  Francisco, 
12  5  cts. ;  C.  E.  Cotton,  16  Cahfornla 
Street,  San  Francisco,  14.9  cts. 

•Wharf— San  Francisco,  Cal. — Contract 
for  constructing  extension  to  wharf  at 
naval  training  station,  San  Francisco 
(bids  opened  by  Bureau  of  Yards  and 
Docks,  Navy  Dept.,  Washington,  Aug. 
21),  awarded  to  Hyde,  Harjes  &  Co.,  San 
Francisco,  at  $9,341. 


ELECTRIC  RAILWAYS 


: 


PROPOSED     WORK 

Springfield,  Mass.  —  Springfield  Street 
Ry  Co.  plans  to  relocate  its  tracks  in 
Springfield  between  the  North  End  bridge 
and  Plainfield  Street  bridge;  relocation  of 
tracks  and  removal  of  poles  and  wires 
will  cost  about  $20,000. 

Mayville,  N.  Y. — Columbus  &  MayvlUe 
R  R  Co  reported  to  have  received  frM- 
cliise  to  construct  railway  through  Co- 
lumbus Township;  this  Is  part  of  a  plan 
to  build  a  line  from  Jamestown  to  Clymer. 
C.  P.  Northrup,  Pres.,  Corry,  Pa. 

Burkesville,  Ky.— It  is  reported  plans 
are  being  made  to  construct  electric  rail- 
way from  Burkesville  to  Edmonton,  about 
22  miles.  Information  may  be  obtained 
from  the  Cumberland  Traction  Co.,  which 
Is  building  a  line  from  Edmonton  to 
Eliza  bethton. 

Canal  Dover,  Ohio.— Plans  being  made 
to  begin  work  on  Dover,  Mlllersburg  & 
Western  Ry.,  from  Canal  Dover  to  Mll- 
lersburg, via  Sugar  Creek.  F.  F.  Phillips, 
Canal  Dover,  Is  interested. 

Cincinnati,  Ohio.— West  End  Rapid 
Transit  Co.  incorporated  to  construct  elec- 
tric railway  from  Anderson's  Ferry  to 
Third  and  Vine  Streets,  Cincinnati,  Its 
object  being  to  furnish  an  entrance  into 
the  city  for  Cincinnati,  Lawrenceburg  & 
Aurora  Electric  St.  R.R.  Capital  $10,0M. 
Among  incorporators:  J.  C.  Hooven,  C.  B. 
Hooven,  L.  E.  Voorhles  and  Stanley 
Shaffer. 

Cleveland,  Ohio. — Lake  Shore  Electric 
Ry  Co  plans  to  construct  a  cut-off  be- 
tween Toledo  and  Cleveland,  shortening 
the  distance  between  the  two  cities  by 
5  miles. 
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»»rJii«.  s.  D.— AlMTdeaa  R.R.  Co.  in- 
«arpofmud  to  eoostnict  atoelrtc  imUwmy. 
Oultal  m»,W.  iBoorponton:  Chartoa 
▲.Howard.  &  C  Hodsnr  and  ChariM  N. 
HaiTia. 

Hwmeai  Boach,  Cal.— duunbar  of  Com- 
■■aa  takliic  Mcpa  to  obtain  a  &-mlIa 
riskt-of-way  to  buUd  railvay  to  connect 
vltli  th«  Una  of  the  PadOc  Electric  Ry. 
at  Batridcra.  thna  leadlns  into  Loa  Ansa- 
lea  OT«r  Qardaoa  route.  It  U  the  Intea- 
Uoa  of  tk*  Chambar  of  Commerce.  In  caaa 
It  la  aaeeaaifiU.  to  donate  rlKhi-of-way  to 
Padte  Railway  (or  buUdlns  line.  Pro- 
■oaid  Tcad  would  clve  two  dUvct  Una* 
troa  Rermoaa  Beach  into  Iam  Ancaiaa. 

Oakland,  Cat.— Oakland.  Antloch  *  Eaat- 
atk  By.  OOk  reported  conaldarlnc  plana  to 
kkM  atta—lwii  to  llartlnes. 

PRICES    AND     LETTINGS. 
•/■*oata»  awarded  eoiaroct. 

'^•roeklyn,  N.  Y.  —  PubUc  Serrlea 
OOBB..  IM  NaMau  Street,  New  Tork. 
kaa  authoriaed  the  New  Tork  Municipal 
Railway  Oo>9.  to  award  contract  for 
aractloa  o(  ataal  for  additional  tracks  oo 
Broadaray  Bia««tad  Railroad  In  Brook- 
qnc  batwaoa  Myrtle  Avenue  and  Aber- 
waa  Straat.  to  Johaaoo-Olfford  Co.,  SO 
K.  PtorW-aocood  Street.  New  York,  at 
about  HM.441.  Company  will  furnish 
■atartala  and  contractor  will  do  the 
work.    The  time  limit  Is  twelre  months. 

♦Wlnatad.  Miniiv— Electric  Short  Une  Ry. 
Oa.  awarded  a  contract  to  H.  F.  Balch  * 
Co..  MlBaeapoUa.  for  conatructlon  of  lu 
tf-mlla  eztenaion  from  Wlnsied  to  Hutch- 
tawoB.  Tia  SUvar  Lake. 


RAILROADS 


: 


PROPOSED     WORK 

Vav— Press  reporu  state  that 
ints  are  betnc  planned  by  the 
_.  _  Air  Line  Ry.  (S.  Davles.  War- 
Prea..  Baltimore.  Md.)  to  Include 
Ion  of  new  car  ahop  at  Norfolk,  to 
cost  about  tMO.000:  also  n.100.000  for  bet- 
tcroMBU  alone  Une  of  oM  Seaboard  Com- 
pany; It  la  also  proposed  to  construct  new 
Una  from  Charleston  to  SkTannah. 

Macan,  Ga.— Central  of  OeorKia  Ry.  Co. 
IG  K.  Lawrence.  En^r..  Savannah)  con- 
nderlBC  construction  of  underpass  in 
Ptaa  Street. 

Detroit.  Mich.— We  are  Informed  that 
there  Is  no  truth  In  recent  report  that 
tha  Faaaanrlvaala  R.R.  Co.  contemplates 
MMarlas  the  dty  of  Detroit.  Alexander 
C  SHilill,  Ch.  Ensr..  PhlUulelphla.  Pa. 


„  — -—  Palla,  Mont.— Great  FalU  A 
SoBthwestem  Ry.  Co.  Incorporated  to 
CMMmet  a  railroad  (0  miles  kmc,  from 
Uta.  idevaa  miles  east  of  Great  Alls  on 
Oreat  Northara  Ry.,  to  Bound  Creek. 


_  -    cm. — Press    reporu    state    the 

Oreat    Northern    R.R.    Co.    (A.    H.    Hoce- 

Ch.  Engr.,  St   Paul.  Ulnn.)   la  con- 

—  eooatroctlon  of  a  new  Une  from 

S.  D..  to  Denver. 

»9f'WL''^  Wash.  —  Ore«on-Washln«ton 
tR.  *  KavlsaUon  Co.  (J.  R.  Holman,  Ch. 
^Wr.,  Fiortland.  Ore.),  It  Is  reported,  will 
S2~£?**  *J^  aeven  miles  Ion*,  from 
otympia  to  Phun  Station,  to  connect  with 
J***":  srade  lice  of  Northern  Paclllc  Ry. 
■'"-—*—•-  wlU  be  constructed  at  Fourth 
-  StrecU,  Olympla. 

Tseawa.  Wash.  —  ReportU  Orwon- 
yff*^?*^  S-Sl  *  Navlcatioo  Co..  Fort- 
J"«.«:B-  Hotoan.  Ch.  Ensr.,  Portland. 
Ora).  win  aoostmet  a  Una  between  Point 
'"*<'■"«*  Line  and  Olympla:  cost  $600,000. 

ijortlaiid.  Ore.— Reported  final  plans 
22- 'S-'"^  V^  Proee«dln«s  started  at 
■*~—  for  altinlnatlon  of  srade  croasinsB 
'  9k'».Une  ot  Oreson-Wsshlnctoo 
-s-^-J*  »?«  Na»lipitlon  Co.,  from  haad 
•riMII^  s  Oukh  to  city  UmlU.  project 
S!S''Sf'LJ?'?'  expenditure  of  fftO.OOO. 
Mftor  whlc^  win  be  borne  by  dty  of 
ywoaad.  part  by  property  owners  and 
•arvtat  portion  by  railroad. 

PRICES     AND     LETTINOS. 
♦/adlBolas  oteard«d  coafroet. 

*ThrM  Porta,  Mont.— Cr,ntract  report- 
ad  awarded  CUffton.  Appl«Katc  *  Co.. 
HiMtoa  BalMttBK.  Spokane,  Wash.,  for 
eoMnKUBf  »  mllea  of  railroad  from 
TlTM   Forks   to   Radarsbiua.   Mont.,    for 

>ol  R.R. 


OUtmra.  Mllwaakae  *  St. 


PIBLIC    BUILDINGS 
SCHOOLS 


AND 


PROPOSED     WORK 

NMhua,  N.  H.— Bd.  Aldemen  voted 
MMM  lor  ercctinc  school  on  Spring 
vtraaC- 

Mass.  —  Rcportad  all  bidx 
otly  by  Tros.  Essex  Coiir.iy 
at  AsTtcultural  School  for  cri't- 
Ins  ftiaa  ■!»!/  brick  achool  bava  been  re- 
lactad.  aa  tba  UtB  satesadsd  UMit.  Ptans 
ara  to  be  modHlad  and  naw  Mdii  aakad. 


North  Adams,  Mass.— High  School  bonda 
for  $190,000  have  been  sold. 

Bristol,  R.  I. — School  Com.  selecting  site 
on  which  to  erect  140.000  achool. 

Albany,  N.  Y.— Plana  being  prepared  by 
Obenaus-Nlchola  Co.  for  fire  alarm  build- 
ing to  be  erected  at  Delaware  Avenue  and 
Morris  Street;  cost  (35,000. 

Camden,  N.  J. — Bd.  Educ.  appointed  a 
committee  to  have  charge  of  the  $400,000 
high  achool  to  be  erected  at  Park  Boule- 
vard and  Baird  Avenue. 

CartMndala,  Pa. — Plans  being  prepared 
by  E.  H.  Davis,  Scranton,  for  two-story 
brick,  atone  and  concrete  high  achool; 
cost  about  1100,000. 

Selma.  N.  C— School  bonds  for  140,000 
wlU  be  sold  Sept.  30  by  T.  M.  Benoy, 
Chmn.  Bd.  Trua..  Selma  Graded  School. 

Johnaon  City,  Tenn. — Citizens  Sept.  2 
voted  $37,500  bonds  for  court  house  and 
$25,000  for  market  house.  S.  E.  Miller, 
Mayor. 

Knoxvltle,  Tenn. — Bd.  Educ.  has  ap- 
proved plana  for  John  Bell  Brownlow 
School,  purchaae  and  repair  at  Hampden 
Sydney  School,  addition  to  Rose  Avenue 
School. 

Cincinnati,  Ohio. — Reported  steps  being 
taken  by  Co.  Comrs.  to  enlarge  the  Long- 
view  Hospital. 

Clevelsnd,  Ohio. — ^Plans  being  prepared 
by  William  C.  Jansen.  O'Brien  Building, 
for  four-story  brick,  fireproof  and  con- 
crete addition  to  St.  Alexis  Hospital, 
Broadway  and  McBridRe  Avenue,  for  Sis- 
ters of  St.  Francis:  cost  $150,000. 

Plans  filed  for  three-story  Almira  Ave- 
nue school  to  be  erected  by  Bd.  Educ.  on 
Almira  Avenue  and  W.  Ninety-eighth 
Street  at  a  cost  of  $150,000. 

FIndlay,  Ohio. — Bonds  for  $100,000  for 
constructing  County  Infirmary  building 
will  be  sold  Sept.  15  by  J.  C.  Copeland, 
Co.  Ck. 

Lskewood,  Ohio. — Plans  to  be  prepared 
by  O.  N.  Chamberlain.  Schofleld  Building, 
Cleveland,  for  three-story  sanitarium  to 
be  erected  by  Dr.  Alvah  S.  McClain;  cost 

Msdlaon,  Ohio. — Plans  for  two-story 
brick  and  stone  fireproof  high  school  for 
Bd.    Educ.    of    Madison    Township,    to   be 

Srepared   by   Franz   Warner,    Hippodrome 
lldg.,  Cleveland.     Cost  $50,000. 

Old  Fort,  Ohio. — Plans  being  prepared 
by  H.  C.  Millett.  Sandusky,  for  two-story 
brick  and  concrete  centralized  school  to 
be  erected  by  Bd.  Educ;  cost  $45,000. 

Perry,  Ohio. — Plans  to  be  prepared  by 
Kaufman  Architectural  Co.,  Rose  Build- 
ing. Cleveland,  for  two-story  sanitarium 
costing  $50,000. 

Brazil,    Ind. — Sketches   and    preliminary 
plana    aubmltted    for    the    proposed    high 
school.    Address  Bd.  EMuc. 
$30,000. 

St.  Joaeph,  Mich.— Bonds  for  $100,000  for 
erecting  school  will  he  sold  Sept.  18  by 
George  B.  PIxley,  Secy,  to  School  Bd. 

Davenport,  Iowa.— Trustees  College  of 
St.  Ambrose  Intend  erecting  addition  to 
college  to  cost  approximately  $100,000. 

Minneapolis,  Minn. — Reported  all  bids 
opened  recently  for  ercctinu  the  Econom- 
Icji  building  at  Univ.  of  Minnesota  have 
tieen  rejected  as  being  too  high;  appro- 
priation $45,000. 

St.  Loula,  Mo.— Bd.  Public  Service  Is 
conaldering  plana  prepared  for  a  new 
house  of  detention,  to  cost  $120,000. 

Austin,  Tex. — Plans  prepared  for  the 
auditorium  to  be  erected  at  the  Deaf  and 
Dumb  Inat.:  coat  $30,000.  G.  A.  Endress, 
Chmn.  Bd.  Hgrs. 

Reported  contract  will  soon  be  let  for 
erecting  State  Inst,  for  Blind.  Address 
Governor. 

Austin,  Tex. — See  "Sewerage  and  Sew- 
age Disposal." 

Johnson  City,  Tex. — Plans  completed  by 
Henry  T.  Phelps  for  court  house:  cost 
110,000. 

Ljrtia,  Tax.  —  School  Tma.  engaged 
Hanry  T.  Phelps  of  San  Antonio  to  pre- 
pare plans  for  the  high  school. 

Mountain  Home,  Idsho. — Citizens  Aug. 
10  voted  to  erect  court  house  from  plana 
of  Wayland  &  Fennel!  of  Boise.  Bids  for 
bonda  to  be  received  Sept.  21.  F.  M. 
Hobbs,  Co.  Aud. 

Toronto,  Ont.— City  Property  Com.  tak- 
ing steps  to  erect  on  Sydenham  Street  a 
school  coating  approximately  $200,000. 

BIDS     DESIRED. 

West  PownsI,  Ms.— Until  Sept.  18  by 
IM.  Trus.  State  Hospitals,  care  of  Dr. 
'"arl  J.  lledin,  Supt.  Maine  School  for 
Feeble -Minded,  West  Pownal,  for  erect- 
ing a  brick  kitchen  building.  Including 
heating,  plumbing,  etc..  for  said  school. 
Marry  H  f'oombs.  Archt..  Lewlston.  A.  B. 
(•'•I«.  Engr,,  Portland. 

Naugatuck,  Conn,— Until  Oct.  13  by 
James  A  Wetmore.  Acting  Superv. 
ycht.,  Washington,  D.  C.  for  construc- 
tion, complete  rincluding  mechanical 
wiuipment.  lighting  fixtures  and  ap- 
nroachea).    of  V.    H.    Post   Oflflce,    Nauga- 


NevK  York,  N.  Y.— Until  Sept.  20  by 
C.  B.  J.  Snyder.  Supt.  School  Bldgs., 
borough  of  Manhattan,  for  general  foun- 
dation work;  also  sewers  and  water  mains 
for  Manhattan  Trade  School  for  Girls, 
Lexington  Avenue  and  E.  Twenty-second 
Street.  Security  $10,000  and  $3,000  re- 
spectively. 

Tompklnsville,  N.  Y.— Until  Sept.  30  by 
J.  T.  Yates,  Lighthouse  Inspector,  Tomp- 
klnsville, for  furnishing  material  and 
erecting  third  story  and  permanent  roof 
of  reinforced  concrete  on  carpenter's  shop 
at  General  Lighthouse  Depot,  Tompklns- 
ville. 

Wards  Island,  N.  Y.— Until  Sept.  24  by 
State  Hospital  Comn.  (E.  S.  Elwood. 
Secy.),  Albany,  for  constructing  addition 
to  power  house  including  heating  plumb- 
ing, etc.,  also  for  coal  and  ash  conveying 
equipment  at  Manhattan  State  Hospital, 
Wards  Island,  advertised  in  Engineering 
Record.  Lewis  F.  Pilcher,  State  Archt., 
Albany. 

Wildwood,  N.  J. — Reported  desired  until 
Sept.  14  for  erecting  3-story  brick  school. 
Clyde  S.  Adams,  Archt.,  1233  Arch  Street, 
Philadelphia. 

Claysvllle,  Pa. — Plans  reported  desired 
until  Sept.  15  by  School  Bd.  (F.  L.  Knox. 
M.  D.  Secy.)  for  fireproof  school,  to  con- 
sist of  four  rooms,  basement  and  audi- 
torium. 

Norton,  Vs.— Until  Oct.  19  by  James  A. 
Wetmore,  Acting  Supervising  Archt., 
Washington,  D.  C,  for  constructing,  com- 
plete (including  mechanical  equipment 
and  approaches),  U.  S.  Post  Office  at 
Norton. 

Wlikesboro,  N.  C— Until  Oct.  14  by 
James  A.  Wetmore,  Acting  Superv. 
Archt.,  Wcishington,  D.  C,  for  construc- 
tion, complete  (including  mechanical 
equipment  and  approaches),  of  U.  S. 
Post  Office  and  Court  House,  Wlikesboro. 

Wilmington,  N.  C— Until  Oct.  7  by 
James  A.  Wetmore.  Acting  Superv. 
Archt.,  Washington,  D.  C,  for  construc- 
tion, complete  (Including  mechanical 
equipment),  of  Medical  Officers'  Quarters 
at  U.  S.  Marine  Hospital,  Wilmington. 

New  Orleans,  La.— Until  Sept.  15  by  Bd. 
Comrs.,  Port  of  New  Orleans,  for  furnish- 
ing and  installing  pile  foundations  for 
workhouse,  annex,  drier  house,  boiler  and 
transformer  house  and  connections  of 
public  grain  elevator,  to  be  located  on 
Mississippi  River  at  foot  of  Bellecastle 
Street.  Ford,  Bacon  &  Davis,  Engrs.,  921 
Canal  Street. 

Cleveland,  Ohio.— Until  Sept.  27  by 
Clerk  Bd.  Educ.  for  furnishing  material 
and  erecting  school  at  W.  Ninety-eighth 
Street  and  Elmira  Avenue  S.  W.  Bids 
desired  as  a  whole  or  separately  for  the 
following:  Masonry,  carpentry,  iron  and 
steel,  sheet  metal  work,  roofing,  asphaltlc 
rock  mastic,  sanitary  floors,  ventilating 
and  heating,  plumbing,  sewerage  and  g£is 
fitting,  electric  wiring,  etc.  Bids  on  labor 
and  material  must  be  stated  separately. 
Frank  G.  Hogen,  Dir.  Schools. 

Logan,  Ohio. — Until  Oct.  14  by  James  A. 
Wetmore,  Acting  Superv.  Archt.,  Wash- 
ington, D.  C,  for  construction,  complete 
(including  mechanical  equipment  and  ap- 
proaches), of  U.  S.  Post  Office,  Logan. 

RIchwood,  Ohio. — Local  press  reports 
state  bids  desired  until  Sept.  13  by  G.  M. 
Howard,  Clk.  Bd.  Educ,  for  erecting 
2-story,  8-room  school.  Probable  cost 
$40,000.  Paul  T.  Cahlll,  Archt.,  1900 
Euclid  Avenue,  Cleveland. 

Toledo,  Ohio.— Until  Oct.  1  by  A.  W. 
Stowe,  Pres.  Bd.  Dir.  Toledo  University 
for  furnishing  material  and  erecting  ad- 
dition to  University  Building  at  Illinois 
and  Eleventh  Streets.  Schriber  &  Beel- 
man,  Archts.,  Second  National  Bank 
Building. 

Milwaukee,  Wis. — Reported  desired  un- 
til Sept.  15  for  erecting  3-story,  brick  and 
stone  addition  to  West  Division  School; 
probable  cost  $50,000.  Van  Ryn  &  Gel- 
leke,  Archts.,  726  Caswell  Block. 

Haifa,  Iowa. — Reported  desired  until 
Sept.  15  by  Consolidated  School  Dlst. 
(Peter  Tornell,  Pres.)  for  erecting  high 
and  grade  school.  Alban  &  Lockhart, 
Archts.,  347  Endicott  Building,  St.  Paul, 
Minn. 

St.  Paul,  Minn. — Reported  desired  until 
Sept.  13  by  August  Hohenstein,  Purchas- 
ing Agent,  for  furnishing  and  delivering 
structural  steel,  cast  iron  and  wrought 
iron  for  Randolph  Heights  School. 

Nome,  N.  D. — Reported  desired  until 
.Sept.  13  by  School  Dlst.  No.  83  (Hans 
Skramstad,  Clk.)  for  erecting  a  central 
school.  Separate  bids  for  heating  and 
plumbing. 

Lincoln,  Neb.— Until  Sept.  25  by  J.  S. 
Dale,  Secy.  Bd.  Regents  University 
Nebraska,  Station  A,  Lincoln,  for  erec- 
tion, including  heating,  plumbing,  ven- 
tilating, etc.,  botany-zoology  building; 
cost  approximately  $180,000. 

WIsner,  Neb.— Until  Sept.  17  by  Dr  R 
H.  Morse,  Secy.  Bd.  Educ,  for  erecting 
high  school,  Including  heating  and  ven- 
tilating. John  Latenser  &  Sons,  Archts., 
Omaha. 

Wood  River,  Neb.— Until  Sept.  17  by 
School  Board  Dist,  8  (R.  R.  Root,  Secy.) 
for  erecting  2-8tory  brick  school,  68  x  114 
ft.:  cost  about  $40.()00.  Berlinghof  & 
Diivis,  Archts.,  Lincoln. 


Medical  Lake,  Wash. — Reported  desired 
until  Sept.  21  by  State  Bd.  Control,  Olym- 
pla (E.  .S.  Emigh,  Secy),  for  erecting  for 
State  Institution  for  Feeble-Minded,  Med- 
ical Lake,  Class  "A,"  fireproof,  3-8tory 
administration  building,  custodian  build- 
ing, two  ward  buildings,  a  laundry  build- 
ing and  power  house;  also  separately  for 
plumbing  and  drainage;  ventilating  and 
heating;  electric  wiring  and  fixtures. 
Cost,  not  including  equipment,  $200,000. 
Julius  Zlttel,  Archt.,  Jamieson  Building, 
Spokane. 

Sedro-Woolley,  Wash. — Reported  de- 
sired until  Sept.  21  by  State  Bd.  Control, 
Olympla  (E.  S.  Emigh,  Secy.),  for  erect- 
ing tor  Northern  State  Hospital,  Norlum, 
near  Sedro-Woolley,  Class  "A,"  fireproof, 
auditorium  and  two  ward  buildings.  Cost, 
$30,000  and  $128,000  respectively;  also 
separately  for  plumbing  and  drainage; 
ventilating  and  heating;  electric  wiring 
and  fixtures.  Heath  &  Gove,  Archts., 
National  Realty  Building,  Tacoraa. 

Fort  Frances,  Ont. — Reported  desired 
until  Sept.  15  by  Duncan  C.  Scott,  Deputy 
Hupt.  Genl.  of  Indian  Affairs,  Ottawa,  for 
erecting  a  combined  school  and  teachers' 
residence  at  Manitou  Rapids,  Indian  Re- 
serve, Fort  Frances  Agency. 

PRICES     AND     LETTINGS. 

irindicates  awarded  contract. 

-^Gardiner,  Me. — Contract  for  erecting 
post  office  awarded  W.  H.  Fissell  &  Co., 
1138  Broadway,  New  York,  at  $55,000. 

•y^North  Grafton,  Mass.  —  Contract 
awarded  by  State  Bd.  of  Insanity,  Boston, 
to  J.  P.  Keating,  Westboro.  for  erecting 
dining  room  and  service  building  at  Graf- 
ton Colony,  North  Grafton,  at  $30,900 
(bids  opened  Aug.  IG).  Next  3  lowest 
bids:  L  Rocheford,  Worcester.  $38,000; 
John  J.  Power,  Worcester,  $39,000;  W.  L. 
Mellen,  $39,898.  Fuller  &  Delano  Co., 
Archts.,   44  Front  Street,  Worcester. 

*Wrentham,  Mass. — Contract  awarded 
by  State  Bd.  Insanity,  State  House,  Bos- 
ton (Michael  J.  O'Meara,  Chmn.)  to  P. 
Bonpiams  &  Co.,  Boston,  for  erecting 
brick  dormitory,  at  Wrentham.  at  $33,279 
(bids  opened  Aug.  12).  Kendall,  Taylor  & 
Co.,  93  Federal  Street,  Boston,  Archts. 

*BInghamton,  N.  Y.  —  Contract  for 
erecting  Central  Fire  Station  awarded  M. 
I  Ford  Co.  of  Binghamton  at  $32,500; 
heating,  Runyon  &  Ogden,  Binghamton, 
$1,498. 

*Troy,  N.  Y.— Contract  for  erecting 
dining  hall  and  seven  sections  of  dormi- 
tory at  Rensselaer  Polytechnic  Inst, 
awarded  A.  E.  Stephens,  101  Park  Ave- 
nue, New  York;  cost  $200,000. 

White  Plains,  N.  Y. — Following  are  to- 
tals of  lowest  bids  opened  Aug.  31  by 
Bide  Comn.,  Westchester  Co.  (Robt.  fa. 
Brewster,  Chmn.)  for  erecting  addition 
to  County  Courthouse  (Benjamin  Morris, 
Archt.,   101  Park  Avenue,  New  York) 

General  construction:  Wells  Bros. 
Constr.  Co.,  New  York.  $543,000;  John  H. 
Parker  Co.,  New  York.  $547,695;  J.  T. 
Brady  Co.,  New  York,  $548,840;  Norcross 
Bros.,  New  Tork,  $556,500. 

Plumbing:  P.  F.  Kenny  Co.,  Tonkers, 
$11,830;  William  Gordon,  $12,137;  John  J. 
Kenny  Co.,  New  York,  $12,273;  Wells 
Newton  Co.,  New  Tork,  $12,457. 

Heating:  Teran  Mahoney  Muroe,  $18,- 
000;  Adams  Britz  Co.,  $18,237;  Volk  & 
Chambers,  $18,300;  A.  B.  Barr,  Tonkers. 
$18,390. 

Farview,  Pa. — Lowest  bid  opened  Sept. 
3  by  Trus.  State  Hospital,  Criminal  In- 
sane, Philadelphia,  for  erecting  two-story 
brick  and  stone  building  at  said  hospital 
at  Farview  submitted  by  P.  J.  Hurley, 
Philadelphia,  at  about  $185,000.  J.  C.  M. 
Shirk,  Archt.,  421  Chestnut  Street,  Phila- 
delphia.. 

•Fort  Mifflin.  Pa.— Contract  for  erect- 
ing four  magazines  at  Fort  Mifflin  award- 
ed Charles  Gilpin,  913  Harrison  Building, 
Philadelphia,  at  about  $60,000. 

-A-Larimer,  Pa. — Contract  awarded  by 
School  Bd.  for  erecting  a  6-room  brick 
school  at  Larimer  to  McDowell  &  King,  of 
Pitcairn  (bids  opened  Aug.  18).  W.  G. 
Sloan,  Archt. 

*Marcus  Hook,  Pa.  —  Contract  for 
erecting  school  awarded  A.  S.  Reed  & 
Bro.   Co.,   Wilmington,  at  about  $35,000. 

Baltimore,  Md. — Following  are  four 
lowest  bids  opened  Aug.  31  by  Supervis- 
ing Architect,  Washington,  D.  C:.  for 
construction,  complete,  except  wharf,  ot 
the  U.  S.  Immigrant  Station:  William 
Dall  Co.,  Morton  Building,  Chicago,  111., 
$267,688;  A.  L.  Guidone  &  Son,  131  E. 
Twenty-third  Street,  New  York,  $277,000; 
M.  Teager  &  Son.  Danville.  111..  $279,893: 
Morrow  Bros.,  Baltimore,  $284,100.  Low- 
est bid  for  constructing  the  wharf  sub- 
mitted by  Norcross  Bros.,  Worcester, 
Mass.,   at   $6,000. 

-^Danville,  Va. — Contract  for  erecting 
Stonewall  Jackson  School  awarded  Lonzo 
B.  Flora,  Danville;  coat  complete  about 
$35,000. 

Madison,  W.  Va. — Following  are  four 
lowest  bids  opened  by  Co.  Comrs.  for 
erecting  court  house:  P.  Q.  Shrake  &  Son, 
$86,200:  Pete  C.  Minnotti  Logan,  $99,875: 
King  Lumber  Co.,  $118,400,  and  Longest 
&  Te.ssler  Co.,  $120,000. 

Port  Royal,  S.  C. — Following  are  four 
lowest  bids  opened  Aug.  28  by  Bureau  of 
Yards  and  Docks,  Navy  Dept..  Washing- 
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ton,  D.  C,  for  construction  of  naval  dis- 
ciplinary barraclis  at  Port  Royal:  A.  S. 
Bacon  &  Son,  2  Bay  Street,  Savannah, 
Ga.,  $41,075;  Algernon  Blair,  Montgom- 
ery, Ala.,  $38,685;  Newport  Contr.  &  Eng. 
Co.,  Newport  News,  Va.,  $34,676;  Cox  & 
Doke,  303  Thirty- fourth  Street,  Savannah, 
Ga.,  $35,152. 

-A^Jaclcsonville,  Fla. — Contract  awarded 
by  Bd.  Port  Comrs.  for  erecting  cotton 
compress  and  warehouse  to  Hillyer  cfe 
Sperring  Co.,  Jacksonville,  at  $31,000. 

Palatl<a,  Fla. — Following  are  four  low- 
est bids  opened  Aug.  27  by  Superv. 
Archt.,  Washington,  D.  C,  for  construct- 
ing, complete,  U.  S.  Post  Office — (a)  lime- 
stone, (b)  sandstone:  Westchester  Engi- 
neering Co.,  White  Plains,  N.  Y.,  (a) 
$30,652,  (b)  $42,500;  J.  L.  Crouse,  Greens- 
boro, N.  C,  (a)  $40,935,  (b)  $41,600; 
George  Becking,  Chattanooga,  Tenn.,  (a) 
$41,000;  W.  H.  Fissell  cfe  Co.,  Marbridge 
Building,  New  York,  (b)  $44,800;  Dabbs  & 
Wetmore,  Meridian,  Miss.,  (a)  $40,589, 
(b)   $41,339. 

*Boyles,  Ala. — Contract  for  erecting 
first  unit  of  two-story  brick  County  High 
School  awarded  Jesse  L.  Burns,  Birming- 
ham, at  about  $30,000. 

-^Columbus,  Ohio. — Contracts  awarded 
by  Bd.  Trus.  of  Ohio  State  Univ.  as  fol- 
lows: To  R.  H.  Evans  &  Co.,  Columbus, 
for  Home  Economics  Building,  at  $116,000, 
and  homeopathic  hospital  at  $45,000. 
Building  500-ft.    tunnel   on  campus   to  H. 

C.  McCall  of  Worthington  at  $3,500.  Huff- 
man Conklin  Co.,  Columbus,  heating  and 
ventilating  and  plumbing  in  home  econo- 
mics building  at  $22,000. 

-A^Marlon,  Ohio. — Contract  awarded  by 
Bd.  Educ.  Pleasant  Township  for  erect- 
ing school  to  John  Zachman  of  Marlon  at 

$24,701. 

icfAelrose,  Ohio. — Contract  for  erecting 
two-story  brick  and  reinforced  concrete 
school  awarded  Willing  Bros.,  Bellevue, 
Ohio;  cost  $25,000. 

Tippecanoe  City,  Ohio. — Lowest  bid 
opened  Sept.  3  for  erecting  Township 
building  submitted  by  A.  Bentley  Co., 
Dayton,  at  $30,026.  Architects,  Schenck 
&     Williams.     Arcade     Building,     Dayton. 

D.  D.  Mitchell,  Township  Clk. 

Hartford  City,  Ind. — Lowest  bids  opened 
by  Co.  Comrs.  for  erecting  brick  building 
at  county  infirmary  submitted  by  G.  W. 
Heinzmann  &  Son,  Indianapolis,  at 
$21,687. 

-AChlppewa  Falls,  Wis. — Contract  award- 
ed W.  J.  Kingsley,  Faribault,  Minn.,  for 
erecting  Rutledge  Charities  office.  Bridge 
and  Columbia  Streets,  at  $41,350. 

♦Fort  Atkinson,  Wis. — Contract  for 
erecting  U.  S.  Post  Office  awarded  Clark 
Constr.  Co.,  Danville,  111.,  at  $39,350. 

'A'Mlnneapolls,  Minn.  —  Contract  for 
erecting  one-story  reinforced  concrete 
faced  school  and  boiler  room  reported 
awarded  H.  N.  Leighton  Co.,  Minneapolis; 
cost  $25,000.  Donald  A.  Blake,  Archt., 
Minneapolis. 

•Omaha,  Neb. — Contract  awarded  Sel- 
den  Breck  Co.,  St.  Louis,  Mo.,  for  erecting 
three-story  Creighton  University  Gym- 
nasium on  Burt  Street,  94  x  265  ft.  Prob- 
able cost  $85,000.  J.  M.  Nachtigall,  Archt., 
Paxton  Building. 

•Schuyler,  Neb. — Contract  awarded  by 
Bd.  Educ.  to  Harry  Ohlsen  &  Son,  David 
City,  for  erecting  high  school,  at  $36,285 
(bids  opened  Aug.  16).  Grabe  &  Helleberg, 
Archts.,  Columbus,  Neb. 

•Corpus  ChrlstI,  Tex.  —  Contract  for 
erecting  post  office  awarded  Barnes  Bros., 
Logansport,   Ind.,  at  $119,000. 

•Cuero,  Tex. — Contract  for  erecting  U. 
S.  Post  Office  awarded  Richardson  Eng.  & 
Constr.  Co.,  Bainbrldge,  Ga.,  at  $53,470. 

San  Antonio,  Tex. — Following  are  four 
lowest  bids  opened  Aug.  20  by  City  and 
County  Comrs.  for  erecting  Robert  Green 
Memorial  Hospital:  H.  N.  Jones  Constr. 
Co.,  216  Avenue  C,  $246,000;  American 
Constr.  Co.,  Houston,  $248,800;  Gilsonite 
Constr.  Co.,  $249,950;  Western  &  Groeger, 
$250,000.  A.  B.  Ayres,  Archt.,  Bedell 
Building. 

Grand  Junction,  Colo. — Following  are 
four  lowest  bids  opened  Aug.  24  by  Super. 
Archt.,  Washington,  D.  C,  for  con- 
struction  complete   of  U.    S.    Post   Office: 

(a)  limestone,  (b)  sandstone:  King  Lum- 
ber Co.,  Chaarlottesville,  Va.,    (a)   $96,140. 

(b)  $100,000;  Dieter  &  Wenzel  Constr. 
Co.,  Wichita,  Kan.,  (a)  $106,821:  Camp- 
bell BIdg.  Co.  of  Utah.  .Salt  Lake  City, 
Utah,  (a.)  $107,600,  (b)  $112,500;  George 
A.  Whltmeyer  &  Sons,  Ogden,  Utah,  (a) 
$108,006:  M.  Yeager  &  Son,  Danville.  111., 
(b)  $112,943;  Norman  Ker  Co.,  New  York, 
(b)    $128,000. 

•  Los  Angeles,  Cal. — Contract  for  erect- 
ing brick  and  concrete  South  Park  School 
at  Manchester  and  S.  Park  Avenues 
awarded  F.  O.  Engstrum  Co.,  Los  Ange- 
les, and  Amelia  Street  .School,  to  G.  W. 
Gilbreth  &  Co.,  Los  Angeles. 

•Toronto,  Ont. — Following  are  some  of 
contracts  awarded  In  connection  with 
Dovercourt  Public  School,  which  is  to  cost 
$53,539:  Masonry,  Albert  Webb,  $23,000; 
carpenter  work,  Frank  Armstrong,  $10,- 
264;  heating  and  ventilating,  Bennett 
Wright  Co.,   $4,188. 


PRIVATE  BUILDINGS 


PROPOSED     WORK 

Worcester,  Mass. — Burgess,  Lang  &  Co., 
Worcester,  will  erect  at  Federal  Street 
and  Allen  Court  a  seven-story  office  and 
commercial  building  costing,  including 
site,  $150,000. 

Albany,  N.  Y. — Contract  soon  to  be  let 
for  erecting  six-story  and  basement  ofllce 
building,  57  x  234  ft.,  on  State  Street,  for 
Municipal  Gas  Co.;  cost  $40,000.  M.  T. 
Reynolds,  Archt.,  100  State  Street. 

Brooklyn,  N.  V. — Plans  approved  for 
the  parochial  school  to  be  erected  by  Our 
Lady  of  Solace  Church,  Coney  Island 
(Rev.  Walter  Kerwin,  Pastor);  cost 
$80,000. 

Plans  filed  for  following  buildings: 
Four-story  brick  tenement  at  Dorchester 
Road  and  East  Twenty-first  Street  for 
Lancaster  Realty  Co.,  cost  $60,000;  Sham- 
pan  &  Shampan.  Arqhts.,  772  Broadway, 
Brooklyn:  six-story  brick  tenement  at 
Rodney  Street  and  Lee  Avenue,  for  Aaron 
Segal,  cost  $60,000:  Sass  &  Springsteen, 
Archts.,  32  Union  Square,  New  York. 

New  Rochelle,  N.  Y. — Knights  of  Colum- 
bus intend  erecting  fireproof  clubhouse  at 
Relvea  Place  and  Central  Avenue;  cost 
$30,000. 

New  York,  N.  Y. — Churches  are  to  be 
erected  in  the  Bronx  Boro.  as  follows: 
For  St.  Rita  Parish  (Rev.  James  P. 
O'Brien,  Pastor)  at  College  Avenue  and 
145th  Street  cost  $70,000:  Church  of  Our 
Lady  of  Mt.  Carmel  (Rev.  D.  Burke, 
Pastor),  at  Belmont  Avenue  and  187th 
St.,  cost  $70,000.  A.  F.  A.  Schmitt,  604 
(^ourtland  Ave.,  Archt.  for  both  buildings. 

N.  Y.  Telephone  Co.,  15  Dev  Street,  has 
secured  site  at  208  to  216  Seventy-ninth 
Street  and  will  erect  a  central  office  build- 
ing according  to  plans  by  McKenzie,  Voor- 
hees  &  Gmelin.  1123  Broadway. 

Plans  filed  for  following  buildings:  Two 
nine-story  fireproof  apartment  houses  at 
138  to  148  East  Thirty-sixth  Street  for 
James  Hames  Co.,  cost  $130,000,  George  & 
Edward  Blum,  Archts.,  505  Fifth  Avenue; 
six-story  brick  tenement  at  43  West 
139th  Street  for  Anna  Roberts,  cost  $50.- 
000.  Gronenberg  cfe  Leuchtag,  Archts.,  303 
Fifth  Avenue;  five-story  brick  private 
dwelling  at  87  East  Seventy-ninth  Street 
for  John  Sherman  Hovt,  cost  $150,000, 
Howells  cfe  Stokes,  Archts.,  100  William 
Street;  seven-story  fireproof  college  at 
326  East  Forty-second  Street  for  New 
York  College  of  Dentistry,  cost  $50,000, 
Shape  &  Bready.  Archts.,  220  West 
Fortv-second  Street:  five-storv  fireproof 
school  at  327  West  Thirteenth  Street  for 
St.  Bernard  R.  C.  Church,  cost  $130,000, 
James  S.  Maher,  Archt..  431  West  Four- 
teenth Street;  six-story  brick  store,  office 
and  display  room  at  Fifth  Avenue  and 
Forty-second  Street  for  William  Decatur 
Parsons,  cost  $50,000;  Harry  Leslie 
Walker,  Archt.,  103  Park  Avenue;  flve- 
story  brick  tenement  at  Lcring  Place  and 
Fordham  Road,  cost  $55,000,  Owner  and 
Architect.  John  P.  Boyland,  2526  Webster 
A.venue;  five-story  brick  tenement  at  Wal- 
ton Avenue  and  177ih  Street  for  George 
Nus,  cost  $50,000,  John  P.  Boyland, 
Archt..  2526  Webster  Avenue:  five-story 
brick  tenement  at  181st  Street  and  Vyse 
Avenue  for  Ronele  Constr.  Co.,  cost  $60,- 
000,  Moore  &  Landsiedel,  Archts.,  Third 
Avenue  and  14Sth  Street. 

Camden,  N.  J. — Contract  will  soon  be 
let  for  erecting  three-story  concrete, 
bricls  and  steel,  80  x  130  ft.  garage  and 
service  building  for  New  Jersey  Auto  & 
Supply  Co.  Joshua  C.  Jefferis,  Archt., 
1001  Chestnut  Street,   Philadelphia,  Pa. 

Philadelphia,  Pa. — Reported  Ketchum  & 
McQuade,  1029  Brown  Street,  will  erect  a 
moving  picture  theater  at  Fifty-sixth  and 
Pine  Streets,  to  cost  $37,000. 

Hopklnsvllle,  Ky, — Methodists  accepted 
plans  for  a  $50,000  edifice. 

Cleveland,  Ohio. — Pennsylvania  R.R.  Co. 
(Alex.  C.  Rhand,  Ch.  Engr.,  Philadelphia, 
Pa  )  considering  construction  of  a  union 
station. 

Cleveland,  Ohio. — Tentative  plans  filed 
for  remodeling  Alnsfield  Building,  E 
Ninth  Street  and  Prospect  Avenue,  for 
John  Ainsfield:  cost  about  $25,000.  L.  W. 
Thomas,   Archt.,   Pythian   Building. 

Plans  filed  for  an  auditorium  and  asso- 
ciation building  to  be  erected  at  2097  E. 
Twenty-first  Street  and  Prospect  Avenue 
for  Bricldayers'  Benevolent  Assoc. ;  cost 
$35,000.  W.  S.  Loguee,  Archt.,  Marshal/ 
Building. 

Marlon,  Ohio. — First  Reformed  Church 
contemplates  erecting  a  brick  and  lime- 
stone church  costing  $25,000. 

Ravenna,  Ohio. — Plans  completed  by 
Richards.  McCarty  &  Bulford,  Archts., 
Columbus,  for  one  story  and  -basement 
brick  church  for  First  Methodist  Congre- 
gation; cost  $45,000. 

Toledo,  Ohio. — Contract  soon  to  be  let 
by  Edward  Thai,  Archt.,  Ohio  Building, 
for  erecting  store  and  loft  building  for 
Holberg  &  Parks;  cost  $50,000. 

Indianapolis,  Ind. — Plans  being  prepared 
for  fireproof  apartment  house  to  be  erect- 
ed at  College  Avenue  and  Tenth  Street  by 
Lewis  C.  Willis,  2055  Delaware  Street. 
Cost  $50,000. 


Hastings,  Neb. — Plans  completed  by 
C.  W.  Way  Co.,  Hastings,  for  four-story 
fireproof  moving  picture  and  office  build- 
ing to  be  erected  at  Second  Street  and 
Burlington  Avenue  for  William  Brach; 
cost  $100,000. 

Dallas,  Tex. — Erection  of  a  five-story 
hotel,  steel  and  concrete  construction  Is 
contemplated  at  Jefferson  and  Jackson 
Streets,  to  cost  about  $65,000.  Davidson, 
David  &  Co.,  Real  Estate,  1512  Busch 
Building,  may  be  able  to  give  further  In- 
formation. 

San  Francisco,  Cal. — Plans  approved  by 
Directors  Women's  Athletic  Club  as  pre- 
pared by  Bliss  &  Faville,  Balboa  Building, 
for  4-story  club  building  to  be  erected  at 
Sutter  and  Mason  Streets.  Probable  cost 
$100,000. 

Portland,  Ore. — Reported  contract  soon 
to  be  let  by  L.  M.  Lepper,  Secy.  East  Side 
Holding  Co.  for  erecting  the  two-story 
fireproof  building  for  East  Side  Business 
Men's  Club  and  the  New  Citizens  Bank; 
probable  cost  $70,000. 

BIOS     DESIRED. 

Cleveland,  Ohio.— Until  Sept.  21,  accord- 
ing to  press  reports,  for  erecting  a  one 
and  two-story,  140  x  216  x  265  ft.  fireproof 
administration  building  for  White  Sewing 
Machine  Co.,  E.  Seventy-ninth  Street  and 
St.  Clair  Avenue.  Probable  cost  $80,000. 
George  H.  Smith,  Archt.,  Colonial  Arcade. 


PRICES     AND     LETTINGS. 
•kindicatea  awarded  contract. 

•  Huntington,  L.  I.,  N.  Y.— John  T. 
Woodruff  &  Son,  Long  Island  City,  re- 
ported to  be  contractors  for  $50,000  build- 
ing to  be  erected  for  Bank  of  Huntington. 

•New  York,  N.  Y. — Contract  awarded 
H.  H.  Oddie,  Inc.,  for  erecting  six-story 
fireproof  mercantile  building  at  Fifth 
Avenue  and  Sixtieth  Street.  Louis  E. 
Jallade,  Archt. 

•Underpinning  &  Foundation  Co.,  230 
Broadway,  has  contract  for  standard  Her- 
cules steel  pile  construction  in  building  at 
33  and  35  W.  Forty-sixth  Street,  of  which 
Ritz  Realty  Co.,  14  E.  Forty-sixth  Street, 
is  general  contractor  and  L.  F.  J.  Welhei*, 
271  W.  125th  Street,  is  the  architect. 

•Niagara  Falls,  N.  Y.— Contract  award- 
ed Turner  Constr.  Co.,  Prudential  Build- 
ing, Buffalo,  N.  Y..  for  erecting  here  for 
the  Norton  Co.  of  Worcester,  Mass.,  a 
reinforced  concrete  storage  house,  32  ft. 
wide  x  44  ft.  high,  located  on  a  trestle, 
with  a  head  house,  40  x  10  ft.,  8  ft.  high. 

•Irwin,  Pa. — Contract  for  erecting  First 
Presbyterian  Church  awarded  J.  E. 
Myers,  Penn  Avenue,  at  $34,000. 

•Louisville,  Ky. — Contract  for  erecting 
five-story  reinforced  concrete  brick  and 
terra  cotta  building  for  Bankers'  Realty 
Co.  awarded  Selden  Breck  Constr.  Co., 
St.  Louis,  Mo.  Brinton  B.  Davis,  Archt., 
Louisville. 

•Columbus,  Ohio. — Contract  for  erect- 
ing club  house  for  Scioto  Country  Club 
awarded  Bert  F.  Smith,  1449  Fair  Avenue, 
at  about  $45,000. 

•Dayton,  Ohio. — Contract  for  erecting 
nine-story,  reinforced  concrete,  brick  and 
terra  cotta  hotel  at  Fifth  and  Wilkinson 
Streets  awarded  T.A.Graham,  Springfield, 
Probable  cost  $300,000.  Thies  &  Thies, 
Dayton,  Archts. 

•Youngstown,  Ohio. — Contract  awarded 
Heller  Bros.  Co.,  Furnace  Street,  for 
erecting  business  building,  3  or  5  stories 
high,  on  West  Federal  Street  for  Ernest 
Salow;  cost  $75,000.  C.  F.  Owsley,  Archt., 
Youngstown. 

St.  Paul,  Minn.— W.  J.  Hoy  Co.,  Metro- 
politan Building,  submitted  lowest  bid  for 
erecting  Filben  Court  apartment  building 
at  668  Central  Park  Place  for  Mrs.  Delia 
Pillben,  St.  Paul;  cost  about  $250,000. 
Mark  Fitzpa trick,  Archt.,  17  W.  Nine- 
teenth Street. 

•Sioux  Falls,  8.  D. — Contract  awarded 
Ben  Olson  &  Co.,  Omaha,  at  $26,440,  for 
erecting  basement  of  R.  C.  Cathedral. 

•Seattle,  Wash. — Contract  awarded  by 
Imperial  Hotel  Co.  to  Puget  Sound 
Constr.  Co.,  L.  C.  Smith  Building,  for 
erecting  seven-story  steel  and  concrete, 
63  X  105  ft.,  brick  and  terra  cotta  hotel,  at 
Eighth  Avenue  and  Union  Street;  cost 
$135,000. 

•Pocatello,  Idaho. — Contract  awarded 
by  Loyal  Order  of  Moose  for  erecting  four- 
story  steel,  concrete,  brick  and  terra  cotta 
temple  to  Le  Doux  cfe  Le  Doux,  189  Simp- 
son Street,  Portland,  Ore.  Cost  $75,000. 
Houghtaling  &  Dougan,  Henry  Building, 
Portland,  Ore.,  Archts. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK 

Lockport,  N.  Y. — Simons  Mfg.  Co., 
Fitchburg,  Mass.,  will  erect  addition  to 
Lockport  plant;  cost  $100,000. 

Niagara  Falls,  N.  Y. — Reported  con- 
tract soon  to  be  let  by  Wright  &  Kremers, 
311  Falls  Street,  for  erecting  one  and  two- 


story  pulp  mill,  68  X  82  ft.,  as  an  addition 
to  plant  of  Defiance  Paper  Co.,  Main 
Street  and  New  York  Central  R.R. 

Philadelphia,  Pa. — Contract  will  soon  be 
let  for  erecting  6-8tory,  40  x  70  ft.,  brick, 
stone  and  reinforced  concrete  factory  at 
Fourth  and  Cherry  Streets  for  Felton, 
Sibley  Co.,  Inc.  Spencer  Roberts,  Archt., 
WelgKtman  Building. 

South  Bethlehem,  Pa. — Reported  L.  P. 
Llpshutz  Cigar  Co.,  Philadelphia,  will 
erect  a  four-story  cigar  factory  here. 
Electricity  will  be  used  for  motive  power. 

Baltimore,  Md.— Maryland  Steel  Co.  In- 
tends making  improvements  at  Sparrows 
Point,  to  include  a  machine  shop,  one 
story,  180  x  425  ft.,  structural  steel  and 
remforced  concrete,  height  80  ft.  An 
electric  crane  Is  included  in  the  mechan- 
ical outfit. 

Newport  News,  Va. — Reported  grain 
elevator  of  the  Chesapeake  &  Ohio  R.R. 
(F.  I.  Cabell,  Ch.  Engr.,  Richmond)  has 
been  destroyed  by  fire. 

Norfolk,  Va. — See  "Railroads." 

Granite  Falls,  N.  C— D.  H.  Caldwell  of 
Granite  Fails  reported  interested  in  com- 
pany which  Intends  erecting  cotton  mill. 

Toledo,  Ohio  —  Reported  Improvements 
contemplated  by  Interstate  Stock  iTards 
Co.  to  double  capacity  of  plant. 

Chicago,  III. — Reported  Wheeling  Cor- 
rugated Co.,  WheeUng,  W.  Va.,  will  erect 
a  plant  on  Arlington  Street  and  Camp- 
bell Avenue  costing  $200,000.  Plans  pre- 
pared by  Paul  Gerhart,  Schiller  Building, 
and  include  a  main  building,  four  stories, 
reinforced  concrete.  Hat  type,  capacity 
4000  lb.  per  sq.  ft.  on  first  floor  and  300  lb. 
on  the  upper  floors;  other  buildings  to  be 
of  brick  and  steel. 

South    Chicago    (P.    O.    Chicago),    111.— 

John  S.  Metcalf  Co.,  Engrs.,  619  The 
Temple,  Chicago,  engaged  by  the  Chi- 
cago cfe  Northwestern  Ry.  Co.  to  design 
and  act  as  consulting  engineers  for  new 
grain  elevator  plant  to  be  constructed  in 
South  Chicago.  Plant  is  to  be  operated 
by  Armour  Grain  Co.,  to  comprise  a 
working  house  of  a  1,000,000  bu.  capacity 
with  facilities  for  receiving  grain  at  the 
rate  of  360  cars  in  ten  hours,  and  ship- 
ping to  cars  at  the  same  rate.  Arrange- 
ments will  be  made  to  dry  90,000  bu.  of 
grain  and  bleach  240,000  bu.  of  oats  In  ten 
hours,  besides  large  clipping  and  clean- 
ing capacities;  also  include  a  marine 
tower  for  receiving  from  vessels  at  rate 
of  20,000  bu.  per  hour,  and  a  river  house 
equipped  to  ship  to  boats  at  the  rate  of 
120,000  bu.  of  grain  per  hour,  with  a 
shipping  gallery  to  carry  grain  out  along 
the  wharf  for  trimming  the  vessels  after 
they  have  received  bulk  of  their  load  at 
the  river  house.  Between  the  working 
house  and  the  river  house  there  will  be  a 
storage  house  which  will  bring  the  ulti- 
mate storage  capacity  of  the  plant  to  ap- 
proximately 10,000,000  bu.  All  of  the  ma- 
chinery will  be  electrically  driven,  power 
to  be  from  an  Independent  plant  of  4700- 
hp.  water-tube  boilers  and  turbo  gen- 
erators will  be  used.  Facilities  will  be 
provided  for  collecting  the  dust  caused  by 
handling  and  cleaning  grain  and  for  sack- 
ing this  dust  or  loading  in  bulk.  An  inde- 
pendent office  building  for  operators,  a 
welfare  building  for  employees,  a  shop 
building,  and  1200  ft.  of  wharf  are  also 
included  in  plant.  Plans  will  be  submit- 
ted to  contractors  at  an  early  date. 

Waterloo,    Iowa. — Illinois    Central    R.R. 
(A.   S.   Baldwin.   Ch.   Engr.,  Chicago,  111.) 
intends     making     improvements     to     the 
shops  here:  cost  $180,000. 
of  1,250,000  bushels. 

Omaha,  Neb. — Armour  &  Co.  contem- 
plate erecting  at  their  South  Omaha  plant 
an  ofllce  building,  sheep  killing  house, 
coolers    and    car    shops.      Probable    cost 

$250,000. 

St.  Louis,  Mo. — Russell  E.  Gardner  of 
the  Banner  Buggy  Co.,  Main  and  Rutger 
Streets,  reported  interested  in  company 
which  intends  erecting  a  plant  here  for 
manufacture  of  automobiles. 

Burnaby,  B.  C. — Plans  approved  by 
Council  for  plant  which  Shell  Oil  Co.  will 
erect  on  Burrard  Inlet,  to  consist  of 
wharf  crib  work,  warehouses  and  several 
steel  tanks,  capacity  from  5000  to  35,000 
gal.;  cost  $110,000. 

BIDS     DESIRED. 

Freemansburg,  Pa. — By  Peuckert  & 
Wunder,  Archts.  and  Engrs.,  310  Chest- 
nut Street,  Philadelphia,  for  erecting  one 
and  two-story  manufacturing  plant  for 
William  Shimer  Sons  &  Co.  Buildings  to 
be  brick,  steel  and  concrete,  fireproof, 
242  X  75,  100  X  75  and  160  x  75  ft. 

PRICES     AND     LETTINGS. 

iflndicates  awarded  contract. 

•Worcester,  Mass. — Contract  awarded 
E.  D.  Ward,  Worcester,  for  erecting  ad- 
dition to  foundry  of  Crompton  &  Knowlea 
Loom  Wks..  on  Gardner  Street;  to  be  2 
stories,  brick,  and  cost  $50,000. 

•Amsterdam,  N.  Y. — Contract  awarded 
Turner  Constr.  Co.,  Prudential  Building, 
Buffalo,  for  erecting  for  Shuttleworth 
Bros.  Co.  two  buildings  for  manufacture 
of  carpets,  one  six  stories,  243  x  62  ft.,  of 
flat  slab  type  construction,  the  other  six 
stories,  1'70  x  54  ft. — a  dye  house,  beam 
and  girder  type.  Buildings  reinforced  con- 
crete construction  throughout,  with  brick 
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curtAiB  walla,  doubt*  sUwd  windows  &nd 
wood  Ooora.  P.  P.  Shaidoii  *  Son. 
Arekla.  and  Bacra.,  ProvtdaBoa.  R.  L 

itmtmaH,  N.  Y— CoBtnct  awmrdcd 
JakB  W.  OgwMr  COk.  Pidelltjr  BuUdins. 
tor  •raeUac  ■■■'Ul  utd  •torator  on  Buffalo 
Bl««r  aad  PHwajriranla  R.R.  ror  Archer 

■   llaind   OU   Co.    of   Minneapolis. 


_  *Pkll«d*lplila.  Pa.— Reported  H.  C.  Rea 
Co..  1«I  Wood  Street,  has  secured  con- 
tract to  erect  stx-story  flrspraof  faciory 
ai  Beveoth  and  Race  Streets  for  Uanu- 
foetvrsrs'  Realty  Co.:  coM  flW.M*.  Bal- 
llfiii  *  Faroe  Archta..  Ull  Arch  Street 

,     Pa.^<5ontrsct    awarded 

*    Boos    Co..    ItOO    Arch 

•rsetlac    4-story    reinforced 

■oCacturinK  at   Pechin   Street 

Avcooa   for   Bennett-Apaden 

cost  tlMkCM. 

•aron,  Pa.— Gootract  for  erecting  two 
•MM  btriMoa  for  Valley  Mould  *  Iron  Co. 
•f  ■hanariUe  awarded  Penn  Bridce  Co.. 
Bsavar  nUa.  One  buikUnc  to  be  SM  z  7S 
ft- the  other  IM  z  T*  ft.  Contract  for  six 
sltcjljle  OrarcUDs  craaaa  to  be  Installed  In 
U-Jhjajdtagj^awantad  Morsan  Eng.   Co  . 


Oa.; 


^•altlmera.  Md.— Contract  for  erecting 
Mek  asd  stsel  mnnhJoa  piaat  addition. 
»•  «  H».ft-.  for  Poole  Bnc.  Co.,  awarded 
OOWBB  BUc  Co..  IM  wTfiadtoon  Street. 
HUUmora.  ^tory  *  Nnsaear.  Archta. 
I  BnlkUnK.  Baltimore. 


„  ..  Wla.— Contract  awarded 
stt-Record  Co..  Minneapolis.  Minn., 
for  arsctlnc  eireular  concrete  elevator  for 
^taso  *  NorthwcMem  R.R.  on  Klnnic- 
ktealc  At*.:  cost  UXS.OM.  FoU  Bnr  Co., 
n^tn^  at.  Paul.  Minn. 

iHllnnaapolls.  Minn.— Contract  reported 
•"V*^  »™«t  *  Record  Co..  Minne- 
5P""!u.fif  •'•«1«>«  a  grain  elevator  for 
tfea  PflMmrr  Flour  MlUs  Co.,  and  will 
coaawt  of  24  eoacrete  bins.  It  ft.  diam- 
eter z  IM  ft.  blch. 


MISCELLANEOUS 


±3 


PROPOSED     WORK 

Supply— Showheaen,  Me. — It  is 

reported  that  Somerset  County  may  in 
tmMTt  become  an  Important  source  of 
■Miastos  supply,  as  on  the  Raynes  estate 
OB  Btoor  Brook  and  Spencer  stream  tracts 
ewaad  hr  Mrs.  Elisabeth  S.  Raynes  of 
AOKoate,  asbeatoa  has  been  found  by 
JUneralocfat  Charies  H.  Warren  of  Massa- 
chosetU  Institute  of  Technolqry.  Boston. 
Maaa,  to  aztcnd  four  or  Hve  mflea.  An  In- 
▼•Mnnt  of  about  MM.OOO  wiU  be  re- 
ontrad  tomake  the  supply  available 
Railroad  will  have  to  be  built  25  or  10 
■dias  to  rsach  these  mines. 

Play  Orotmd,  Etc..  Bonds.  Boston,  Mass. 
"Bawerage   and   Sewage   DIsposaL" 


_-_.  .  —  _altimore.  Md.— All  bids  re- 
SflHlf  raealved  by  Pennsylvania  R.R.  Co. 
tor  Ow  conatrucUop  of  a  new  coal  pier 
»t  Ctatoo.  Baltimore,  have  been  relcted. 
•*•  »■"•  ware  not  satisfactory  a  new  set 
erpiuH  are  betag  prepared  and  new  bids 
wOl  be  raeelved.  Alexander  C.  Bhand, 
Ch.  Bngr.,  Philadelphia.  Pa. 

f''^'***—*^**'ner9,  Md.— Commission 
tm  OtyPlan  IJosiaa  Pennington.  Cbmn.) 
'•{•rM  riMMJiiring  plan  for  a  municipal 
Mt  Mm  tVBMl  tor  steam  railroads  enter- 


^•S*  j?""*::)^"*'"  Chsrlas.  La.^Andrew 
rS'^S'if  S'^-  "rttes  Jas.  C.  Fisher  A 
John  O.  Boyto  of  RodieUe.  m..  have  been 
SSPI—  *  2»-year  gas  franchise  which 
JC?  ^'ll?,J^  ratilled  at  an  election  on 
O**-  »•.  ^IWlng  to  be  of  steel,  brick  and 
•oaerMe  with  It  miles  of  mains.     To  be 

2  ff"?*}?"  J?  ?**  '••'•  *f^r  approval 
of  ftkBckiM  br  alcctora 

^»»'*  ■— mwewt.  Tea.— See  "gewer- 
•Mf  aad  Sewacs  DispoaaL" 

■iOft  oesiRco. 

••{•d  tor  Pljr— Broofctyn.  N.  Y^Until 
■•pl.  IT  br  R.  A.  C.  Smith.  Comr.  of 
E?S*  ?«»'.A.  foot  Battery  Place.  Man- 
^***tiJortumUUim  material  and  erect- 
tac  a  frsigtit  abed  ^th  appurtenances  on 
i*«r  »•»'  too*  ol  ThIrUeth  Street.  Boro. 
Prtofclyn.  Contr.  No.  147«.    Security  lu.- 

Underaround  Stsam  Mains  in  Hos- 
pnai— CentrsI  Isllp,  N.  V.— UnUl  Sept.  24 
byStaU  lioapiuf  Comn  .  Albany  OC  8. 
■iaoiio.  Secy.),  for  renewal  of  unrler- 
V<Mtad  steam  mains  and  heating  work. 
■t  CentrtI  Isnp  Hoapital.  CSntral  Isllp. 
•jft'STJ*;^  >«>  nm—jftog  Baeord.  Lewis 
F.   Pllclter.   State  ArMrt .   Albany. 

Claetrtc      Holet — Wathtngton,      O.      C. 

Until  Vept.  II  at  om  «.  ,,r  Hjperintendent. 
■tnte.  War  and  Nav>  Jjldg.,  for  remov- 
inc  present  hoisting  engine  used  for 
OPanUlna  ash  bolit  and  substituting  an 
•Isetrlcany  operated  hoist. 

Mast  Cross  Ties.  Etc— Chicsoo,  III.— 
Cntll  Sept.  14  by  W.  R.  Moorehouse. 
Omor.  Pub.  Wka..  for  furaishii>g  and  de- 
Itvsrtng  at  vartous  poinU  alonr  line  of 
WIMon  ATcnoe  tunnel,  sboot  12;000  steel 
cross  tl««,  also  stmctoral  steel  sidewalk 
railing  at  Montroae  Avenue  bridge. 


Cement- Portland.  Ore.— Until  Oct.  7 
by  U.  S.  Engineer's  Offlce,  Second  Dist.. 
Portland.  Ore.,  for  cement,  advertised  in 
Engineering   Record. 

Pipe.  Etc— Panama.- Until  Sept.  24  by 
Ma).  F.  C.  Hoggs,  Corps  Engrs..  U.  S.  A., 
Oenl.  Purchasing  Ofllcer  Panama  Canal. 
Washington,  D.  C,  for  Clr.  966— Wrought 
Iron  or  steel  pipe,  c.  1.  pipe,  steel  boiler 
tubes,  steel  tuning,  etc. 

Steel  Shapes,  Etc.  —  Panams. -Until 
Sept.  22  by  MaJ.  F.  C.  Boggs,  Corps 
Engrs.,  U.  8.  A..  Oenl.  Purchasing  Officer, 
Panama  Canal,  Washington.  D.  C,  for 
Clr.  >*S — Steel  shapes  and  plates,  billet 
steel,  soft  steel  bars,  cold-rolled  steel, 
manganese  steel,  electric  cable,  etc. 

PRICES     AND     LETTINGS. 
itlitdUialrs  awarded  contract. 

Painting  Dams— Albsny,  N.  Y. — Lowest 
bid  opened  Aug.  SI  b>  W.  W.  Wother- 
spoon.  Supt.  Pub.  Wits.,  Albany,  for 
painting  superstructures  of  movat)le  dams 
over  Mohawk  River  at  Rotterdam, 
CranesviUe,  Amsterdam,  Tribes  Hill, 
Tost,  Canajoharle  and  Fort  Plain,  sub- 
mitted by  Vassilaros  Contr.  Co.,  154 
Nassau  Street.  New  York.  Cost  about 
IS.OOO. 

Elevators  —  Baltimore,  Md.  —  Following 
bids  opened  by  Supervising  Architect, 
Treas.  Dept..  Washington.  D.  C,  Aug.  31 
for  installation  of  an  elevator  plant  in  U. 
S.  Immigrant  Station.  Baltimore.  Md. 
Otis  Elevator  Co.,  Washington,  D.  C,  »12,- 
"21;  Standard  Plunger  Elevator  Co., 
Worcester.  Mass.,  $10,950:  Robert  Weth- 
erill  &  Co.,  Ciiester,  Pa.,  $18,680. 

ASand  and  Gravel— North  Yakima, 
Wash. — Contract  awarded  by  Dept.  of  In- 
terior. Washington.  D.  C.  to  Dunn  &  Ho- 
gan  of  North  Yakima,  to  furnish  and  de- 
liver sand  and  gravel  along  canals  of  Out- 
look Irrigation  Dist..  Sunnyslde  Unit, 
Yakima  Irrigation  Project,  at  $5,601. 

Elevators  —  Pearl  Harbor,  Hawaii. — 
Only  bid  received  and  opened  Aug.  2S  hy 
Chief  Bureau  of  Yards  and  Docks,  Navy 
Dept..  Washington,  D.  C,  for  furnishing 
three  hydro-pneumatic  freight  elevators 
at  the  naval  station,  Pearl  Harbor,  sub- 
mitted by  Otis  Elevator  Co.,  Washington, 
D.  C,  at  $8,484. 


Proposals 

For  Proposals  Advertised,  see  Pages 
46,  47,  48,  49  and  SO 

WATERWORKS. 
Bids  See  Eng. 

Cloae.  Record. 

Sep.  14.  Pipe.  Washington.  D.   C. .  Aug.  21 
Sep.  14.  Gate     Valves,     Brooklyn, 

N.    Y Aug.  28 

Sep.  14.  Filter  Plant.   Macon.   Mo.  Sep.     4 

Sep.  14.  Well.   Glenvlew,    111 Sep.  11 

Sep.  16.  Pipes.    Valves,    Etc.,    Me- 
dina,   Ohio    Aug.  28 

Adv.  Aug.  28,  Sept.  4. 
Sep.  15.  Water    works,    Manches- 
ter, N.  Y Aug.  28 

Adv.  Aug.  28,  Sept.  4. 
Sep.  15.  Water  Works,  Salfx,  Iowa.  Sep.     4 
Sep.  15.  Water  Works,   Spearville. 

Kan Sep.     4 

Sep.  16.  Pipe  and   Fittings,   Balti- 
more, Md Sep.     4 

Adv.  Sep.  4. 
Sep.  IB.  Water  Works,  Miller,  Ind.  Sep.     4 

Sep.  15.  Pipe.    Chicago,    III Sep.  11 

Sep.  15.  Material.  Leslie.  Ark Sep.  U 

Sep.  16.  Pipe    Trenching,    Coving- 
ton,  Ky Sep.     4 

Adv.  Sept.  4,  11. 
Sep.  16.  Boxes     and      Extensions, 

Chicago,  111 Sep.  11 

Sep.  20.  Water      Works.      Myton, 

Utah Aug.  28 

Adv.  Aug.  28,  Sept.  4. 
Sep.  22.  Water  Works,  Whitehall, 

Mont Aug.  28 

Adv.  Aug.  28  to  Sept.  11. 
Sep.  22.  Wells.  .lamestown.   N.   Y.  Sep.  11 
Adv.  Sep.  11. 

Sep.  27.  Well.    Hastings,    Neb Aug.  28 

Adv.  Aug.  28. 

Sep.  27.  Tank,    Amboy.    Ill Sep.  11 

Sep.  28.  Cf.nl.      161.      New     York, 

N,    Y Sep.  11 

Sep.  JO.  Pumping     Equipment. 

Philadelphia.  Pa Sep.  11 

Sep.  30.  Hydrants,        Washington, 

D.  C Sep.  11 

Oct.     1.  System  at  Univ.,  Wilber- 

„_     ,      'orce,  Ohio   Sep.  11 

Oct.     6.  Reservoir.    Tamaqua,    Pa.  Sep.  11 

Adv.  Sep.  n. 
Nov.    (.Water      W  k  s,,      Belle- 
ville, Ohio   Sep.  11 

Well,  ThomasvlUe,  Ala..  Aug.  28 

Adv.  Aug.  28. 

SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Sep.  14.  Ocala.    Fla Aug.  14 

Sep.  14.  Clinton,    Iowa    Aug.  21 

Sep.  14.  St.    I^uls,    Mo Sep.     4 

Sep.  14.  Reed    f:lty,    Mich .Sep.  11 

Adv.  Sep.  II, 

Sep.  14.  Toronto.    Ont 8ep.  11 

Hep.  15.  Chicago.   Ill Sep.  11 

Sep.  15.  Betterton.   Md Sep.  11 

Adv.  Sep.  11. 


Bids  See  Eng. 

Close  Record. 

Sep.  15.  Cleveland,    Ohio    Sep.  11 

Sep.  15.  Medina.  Ohio   Sep.  11 

Adv.  Sep.  11. 
Sep.  15.  Walden.   N.   Y Sep.  11 

Adv.  Sept.  11. 

Sep.  16.  Santa   Biirbara.   Cal. Aug.  21 

Sep.  16.  Bozeman,   Mont Sept.  11 

Sep.  17.  Kenosha,  Wis Sep.     4 

Adv.  Sept.  4,  11. 
Sep.  17.  Milwaukee.  Wis Sep.     4 

Adv.  Sept.  4,  11. 
Sep.  17.  Brockport,    N.    Y Sep.     4 

Adv.  Sept.  4,  11. 

Sep.  17.  Richfield.    Utah     Sep.  11 

Sep.  17.  Boston.   Mass Sep.  U 

Sep.  17.  Chicago,  111 Sep.  11 

Sep.  18.  Sioux   City,    Iowa Sep.     i 

Sep.  20.  Bralnerd,   Minn Aug.  28 

Sep.  20.  Port   Clinton,    Ohio Aug.  28 

Sep.  20.  Centervllle,    S.    D Sep.     4 

Sep.  20.  Linden,    N.   J Sep.  11 

Sep.  20.  Ames,    Iowa    Sep.  11 

Sep.  21.  Forest  Grove,  Ore Sep.     4 

Sep.  22.  Ann    Arbor.    Mich Sep.  11 

Sep.  23.  Whitehall,   Mont Aug.  28 

Adv.  Aug.  28  to  Sept.  11. 

Sep.  23.  Appleton.    Wis Sep.  11 

Sep.  24.  Seaside    Park,    N.    J Sep.  11 

Adv.  Sep.  11. 

Sep.  27.  Lyle.    Minn Sep.  11 

Oct.  14.  Mansfield,  Ohio  Aug.  28 

BRIDGES. 

Sep.  14.  Mankato,   Kan Sep.     4 

Sep.  14.  Keyser,   W.   Va Sep.     4 

Sep.  14.  Youngstown,    Ohio    Sep.  11 

Sep.  15.  Buffalo.  N.   Y Sep.     i 

Adv.  Sep.  4. 

Sep.  15.  Illinois    Sep.  11 

Sep.  15.  Pottsville,  Pa Sep.  11 

Sep.  17.  Steubenville,  Ohio  Auk.  28 

Sep.  17.  Cincinnati,    Ohio    Aug.  28 

Sep.  17.  Bangor,    Pa Sep.     4 

Sep.  17.  Columbus,  Ohio Sep.     4 

Sep.  17.  Illinois    Sep.  11 

Sep.  18.  Ellsworth,    Kan Aug.  28 

Sep.  18.  Tekamah,  Neb Sep.  11 

Sep.  20.  St.    Clalrsvllle.    Ohio Sep.  11 

Sep.  22.  Cleveland,    Ohio    Sep.  11 

Sep.  24.  Massillon,  Ohio   Sep.  11 

Sep.  25.  Hankow,  China Aug.  14 

Adv.  Aug.  14. 

Sep.  28.  Greensburg.   Pa Sep.     4 

Oct.     6.  Lawrence.    Kan Aug.  14 

Adv.  Aug.  14  to  Sept.  11. 

PAVING  AND  ROADS. 

Sep.  13.  Montclalr,    N.    ,1 Aug.  28 

Adv.    Aug.   28,   Sept.    4. 

Sep.  14.  Columbus,  Wis Sep.     4 

Sep.  14.  Norwalk,  Conn Sep.     4 

Adv.  Sept.  4,  11. 

Sep.  14.  Pittsburgh,    Pa Sep.  11 

Sep.  14.  Cherryvale,  Kan Sep.  11 

Sep.  15.  Pennsylvania    Sep.     4 

Sep.  15.  Indiana Sep.     4 

Seo.  15.  New  York,    N.   Y Sep.  11 

Sep.  15.  Brooklyn,    N.    Y Sep.  11 

Sep.  15.  Chicago.    Ill Sep.  11 

Sep.  15.  Louisville,    Ky Sep.  11 

Sep.  15.  Glens  Falls,    N.   Y Sep.  11 

Adv.  Sep.  11. 

Sep.  15.  Baltimore.   Md Sep.  11 

Sep.  16.  Newark,  N.  J Sep.     4 

Sep.  16.  Illinois   Sep.  11 

Sep.  16.  Boston,   Mass Sep.  11 

Sep.  16.  Buffalo,    N.    Y .Sep.  11 

Sep.  17.  Xenia,    Ohio    Sep.  11 

Sep.  17.  Marlon,   Ohio    Sep.  11 

Sep.  17.  Montvale,   N.   J Sep.  11 

Sep.  18.  Ellsworth,    Kan Aug.  28 

Sep.  20.  Newark,   N.  J Aug.  28 

Sep.  20.  Conneaut,  Ohio  Sep.     4 

Sep.  20.  Bluff  City,  Tenn Sep.     4 

Sep.  20.  St.    Charles,    111 Sep.  11 

Adv.  Sep.  11. 

Sep.  20.  Santa    Barbara,    Cal Sep.  11 

Sep.  21.  Baltimore,  Md Aug.  28 

Sep.  21.  Asphalt    Plant,    New    Or- 

leans.   La Sep.     4 

Sep.  21.  Taylor,  Tex Sep.     4 

Adv.  Sept.  4,  11. 

Sep.  21.  New  Orleans,   La Sep.  11 

Sep.  23.  Pittsburgh,  Pa Sep.     4 

Sep.  28.  Kansas  City,    Mo Sep.  11 

HYDRAULIC    CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Sep.    14.  State  Canal  Wk.,  Albany, 

N.    T Aug.  14 

Adv.  Aug.  14  to  Sept.  11. 

Sep.  14.  Ditch,        Breckenridge, 

..    „   M'"" Aug.  28 

Sep.  16.  Dredging,   Baltimore.  Md.  Aug.  14 

.,    .•*?^-  Aug.  14,  21,  Sept.  4,  II. 
Sep.  15.  Irrigation    Work,    Malta, 

Mont.    Aug.  28 

Sep.  15.  Levee  Repairs,   Shawnee- 

town.„III Sep.  11 

Adv.  Sep.  11. 
Sep.  16.  Steel     Piling     for     Dam, 

Louisville,    Ky Aug.  21 

Adv.  Aug.  21  to  Sept.  11. 
Sep.  16.  Irrigation    Work,    Newell, 

S-   D. Aug.  28 

Adv.  Aug.  28. 
Sep.  18.  nitclics.   Wlndom,  Minn..  Sep.  11 
!•"•  II-  Drainage,    Palmetto,    Fla.  July  24 
f*"-  li  r**^-  ''5,*'"'  c:"y'  T.  H....  July  10 
Sep.  20.  Lock     Gates,      Montgom- 

*n-  A'^-    •» Aug.  21 

^      Adv.  Aug,  21,  28,  Sept.  11. 

Sep.  20.  Revetment   Work,   Harts- 
burg.    Mo. Aug.  21 

Adv.  Aug,  28  to  Sept.  11. 

Sep.  20.  Retaining  Wall,  Washing- 
ton, D.  C Aug.  28 

-.    ,  Adv.  Aug.  28  to  Sept.  11. 

Sep.  20.  Irrigation     Work,     Malta, 

Mont Anir    ?R 

Adv.  Aug.  28.       Aug.  <:« 

§*"■  Si-  R.'"^*"'    S'ayton.    Minn....  Sep.  11 

Sep.  22.  Piers.  Honolulu,  Hawaii..  Aug     7 
Adv.  Aug.  7  to  Sept.  4. 


Bids  See  Eng. 

Close.  Kecord. 

Sep.  22.  W  h  a  r  t     Addition.     Fort 

Constitution.   N.   H Sep.  11 

Sep.  23.  Dredging,   Norfolk,   Va...Aug.  81 

Adv.  Aug.  28  to  Sept.  11. 
Sep.  24.  Operating    M!ictiiii»'r>     at 

Dam,   Cincinnati,  Ohio. .  Aug.  U 

Adv.  Aug.  28,  Sept.  11. 
Sep.  24.  Drainage,    Muscatine,    la.  Sep.     4 
Sep.  25.  D  1  t  c  h,       Worthington, 

Minn Sep.  11 

Sep.  28.  Termin.il  Contr.  47  and  49, 

Albany,  N.  Y Sep,     4 

Adv.  Aug.  28  to  Sept.  11. 
Oct.     1.  Dikes,      hlic,      Cathlamet, 

Wash Aug.  28 

Oct.     1.  Bulkhead  Shed,  San  Juan, 

P,    R.    Sep.     4 

Adv.  Sept.  4,  11. 
Nov.    8.  Dredge,    JacUsoiiville,  Fla.  Sep.  11 

Adv.  Sep.  11. 

PUBLIC  BUILDINGS  AND 
SCHOOLS. 

Sep.  14.  Boston,   Mass Aug.  28 

Adv.  Aug.  28.  Sept.  4. 

Sep.  14.  MlUedgevlIle,    Ohio    Aug.  28 

Sep.  14.  Dayton,    Ohio    Aug,  28 

Sep.  14.  Batavia,    N.    Y Aug.  28 

Sep.  14.  Patton,   Cal Aug.  28 

Sep.  14.  Glenwood.    Iowa    Sep.     4 

Sep.  14.  Iowa  City,   Iowa Sep.     4 

Sep.  14.  Wildwood,    N,    J Sep.  11 

Sep.  14.  Logan,  Ohio    Sep.  11 

Sep.  15.  Hyde   Park,   Ohio Aug.  21 

Sep.  15.  Arverne,    N.    Y Aug.  21 

Adv.   Aug.   21,  28. 

Sep.  15.  Boston,  Mass Aug.  21 

Sep.  15.   Boston,    Mass Sep.     4 

Sep.  15.  Clavsvllle,    Pa Sep.  11 

Sep.  15.  Fort    Frances,    Ont Sep.  11 

Sep.  15.  Haifa,    Iowa    Sep.  11 

Sep.  15.  Milwaukee,    Wis Sep.  11 

Sep.  16.  Dayton,  Ind Sep.     4 

Sep.  16.  Steubenville,   Ohio   Sep,     4 

Sep.   16.  Toms  River.  N.  .T Sep.     4 

Adv.  Sept.  4,  11. 

Sep.  17.  Ogden.  Iowa  Aug.  18 

Sep.   17.  Wisner,     Neb Sep.  11 

Sep.  17.  Wood     River.     Ore Sep.   11 

Sep.  18.  West    Pownal.    Me Sep.  11 

Sep.  20.  Cincinnati,    Ohio    Aug.  28 

Adv.  Aug.  28. 

Sep.  20.  Steubenville,    Ohio    Aug,  28 

Sep.  20.  Bardwell,    Ky Sep.     4 

Sep.  20.   Atlanta,   Ga Sep.     4 

Rep.  20.  New   York.    N.    Y Sep.   11 

Sep.  21.  Marblehead,    Olito    Sep.     4 

Adv.  Sept.  4,  11. 

Sep.  21.  Medical    Lake.    Wasli Sep.  11 

Sep.  21.   Redro    Woollev,    Wash Sep.  11 

Sep.  24.  Wards    Island,    N.    Y Sep.  11 

Adv.  Sen.   11. 

Sep.  25.  Vallejo,    Cal Aug.  28 

Sep.  25.  Norfolk,  Va Aug.  28 

■Sep.  25.  Bremerton.  Wash Aug.  28 

Sep.  25.  Lima.    Ohio    Sep.     4 

Sep.  25.  Lincoln.    Neb .Sep.  11 

Sep.  27.  Tulsa.  Okla Aug.  14 

Rep.  27.  Cleveland,    Ohio    Sep,  11 

Sep.  28.  Harrisburg,    Pa Aug.  21 

Adv.   Aug.   21,  28. 

Sep.  29.  Smyrna,    Del Aug.  28 

Sep.  30.  Wa.><hlngton.   D.   C July  24 

Adv.  July  24,  31. 

Sep.  30.  Tulsa.   Okla Aug.  28 

Sep.  30.  Elizabeth.   N.   J Sep.     4 

Adv.  Sept.  4.  11. 

Sep.  30.  Tompkinsville.    N.    Y Sep.  11 

Oct.     1.  Kalamazoo,   Mich Aug,  28 

Oct.     I.Toledo.    Ohio    Sep.   11 

Oct.     7.  Wilmington,    N.    C Rep.  11 

Oct.     8.   Boston.    Mass Rep.     4 

Oct.  13.  Naiigatuck,    Conn Sep.  11 

Oct.  14.  Wiilsesboro,   N.   O Sep.  11 

Oct.  16.  Washington,    D.    C Aug.  28 

Oct.  19.  Norton,    Va Sep.  11 

PRIVATE  BUILDINGS. 

Sep.  15.  Seattle.  Wash Aug.  14 

Sep.  21.  Cleveland,    Ohio    Sep.  11 

MISCELLANEOUS. 

Sep.  14.  Elevator,   Camden.  N.  J..  Aug.  21 

Sep.  14.  Steel     Cross     Ties,     Etc., 

Chicago,    III Sep,  11 

Sep.  15.  Hardware  for  Pub.  Bldg., 

Newark.   N.   Y Sep.     4 

Adv.   Sep.    4. 

Sep.  16.  Grade  Separation,  Cleve- 
land, Ohio   Sep,     4 

Sep,  16,  Cable.  Steel.  Etc..  Panama  Sep.     4 

Sep.  17.  Shed    for    Pier,    Brooklyn, 

N.   Y Sep.   11 

Sep.  18.  Ry.      at      Naval      Station, 

Pearl  Harbor,   Hawaii...  July  10 

Sep.  18.  Electric  Hoists,  Washing- 
ton,   D.    C Sep,   11 

Sep,  20,  Retaining  Wall,  Washing- 
ton,  D.   C Sep.     4 

Sep.  20.  Cable     Ducts,     Etc,     To-     . 

ronto,  Ont Sep.     4 

Sep.  22.  Cement,  Sand  and  Gravel, 

New  Orleans,  La Sep.     4 

Adv.  Sept.  4,  11, 

Sep.  22.  S  t  e  e  1    Shapes,    Etc., 

Panama    Sep.  11 

Sep.  23.  Garbage      Incinerator. 

Greystone  Park,  N.  J...  Sep.  11 

Sep.  24.  Pipe.    Etc.,    Panama Sep.  11 

.Sep.  24.  Underground  Steam  Mains 
In  Hospital,  Central  Isllp, 

N.   Y 

Adv.  Sep.  11. 

Oct.     7.  Cement,    Portland,    Ore...  Sep.  11 
Adv.   Sep.   11. 

Oct.  8.  Mechanical  Equipment  in 
Appraisers'  Stores,  Bos- 
ton, Mass Sep.     4 

Adv.  Sept.  4,  11. 

Oct.     8.  Elevator,  Boston,  Mass...  Sep.     4 

Oct.  16.  Pumps,  Etc.,  for  Oil 
Plants,  Washington, 
D.    C Aug.  M 

Nov.  17.  Power      Plants,      Etc., 

Washington,  D.  C Aug.  18 
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Members  of  New  England  Waterworks  Association  End  Convention 
September  9  with  Inspection  of  Kensico  Dam 


HENRY  B.  MACHEN,  CHAIRMAN  OF  COMMITTEE 
ON  ENTERTAINMENT 


PRESIDENT    LEONARD    METCALF    AND    WILSON 
FITCH  SMITH  OF  WATER  BOARD 


ALFRED   D.   FLINN,   CHAIRMAN   OF   COMMITTEE 
ON  ARRANGEMENTS 


C.    M.   CLARK,   MERRITT   H.    SMITH,    MRS.    H.   B. 
MACHEN   AND  W.  W.  BRUSH 


MEMBERS    REACH    DAM     CREST    AFTER    A    HOT 
ASCENT  OF  THE  STEEP  GRADE 


LOUIS   L.   TRIBUS    (WEARING   STRAW    HAT)    AT 
BASE  OF  DAM 
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PAST-PRESIDENT  R.  C.  P.  COGGESHALL  (CENTER) 
AND  W.  R.  CONARD   (LEFT) 


FRANK     L.     FULLER      (AT     LEFT)      AND     PARTY 
LEAVING  DAM 


GEORGE   A.    KING    REACHES   RAILWAY    STATION 
AFTER  INSPECTING  DAM 


CONTRACTING  NEWS 


Of  SpecUI  Interest  to  Engineers.  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


IT  8««jns  that  the  forei^  exchange  of  England 
and  Prance  is  about  to  be  put  back  on  a  nor- 
mal basis  at  last  by  a  loan  to  those  countries 
of  oae  baUon  dollars.  This  loan  will  never 
•etaally  leave  this  country,  but  will  be  turned 
over  in  payment  for  foodstuffs  and  ordinary  man- 
ofactorea  shipped  to  those  nations.  They  have, 
it  is  BBdentood.  gold  and  to  spare  to  pay  for  the 
rdativcly  small  quantity  of  actual  munitions  of 
war  with  which  we  are  equipped  to  supply  them. 
Fartbannore,  there  are  other  large  agricultural 
eaantrias  with  a  combined  export  capacity  at 
least  eqnal  to  the  food  requirements  of  England 
•nd  Prance,  and  in  which  the  rate  of  exchange 
has  not  yet  been  forced  down.  The  consummation 
of  this  loan  is  thus  of  vital  importance  to  the 
American  farmer  and  manufacturer,  as  without  it 
oar  surplus  crops  and  other  products  cannot  find 
adequate  export  outlet.  Therefore,  the  loan  may 
be  expected  to  go  through. 

The  effect  that  this  loan  will  have  on  the  money 
■vmilaMe  for  public  improvements  wilt  not  be 
noticeable,  according  to  well-informed  men  in 
financial  circles,  as  it  is  not  even  believed  that 
any  oonnderable  curtailment  of  stock  speculation 
wiO  rasah.  We  have  much  more  than  the  amount 
of  the  proposed  loan  available  for  investment.  In 
banlc  reserves  and  other  forms,  that  is  now  idle. 
The  money  will  be  paid  back  to  the  American 
farmer  and  manufacturer,  and  will  be  at  all  times 
availaUs  for  use  in  this  country,  while  France 
and  England  will  pay  us  interest  on  it  and  repay 
the  principal  in  a  short  term  of  years. 

Although  pig-iron  production  in  August,  and 
probably  also  finished  steel  production,  broke  all 
previooa  records,  unfilled  orders  of  the  U.  S. 
Steel  Corporation  decreased  during  the  month  less 
than  half  of  one  per  cent.  The  demand  has  not 
slackened  in  the  least.  Many  steel  products  are 
now  hard  to  get,  and  the  railroads  are  being 
forced  into  the  market  already  in  order  to  secure 
1916  deliveries  on  rails. 

Buildings 

Contracts  for  constructing  the  White  Plains 
(N.  Y.)  court  house  have  been  awarded  at  a  total 
of  $524,000.  The  fewest  bids  received  at  Phila- 
delphia for  erecting  an  armory  total  $147,000. 
A  contract  for  building  an  automobile  warehouse 
in  Washington,  D.  C,  has  been  awarded  at 
$221,000.  A  $120,000  contract  has  been  awarded 
for  constructing  a  passenger  station  for  the  Penn- 


sylvania Railroad  at  Johnstown,  Pa.  The  lowest 
bid  opened  Sept.  7  for  constructing  the  Charlotte 
(N.  C.)  post  office  was  $192,692.  A  contract  for 
erecting  a  $125,000  office  building  has  been 
awarded  at  Nashville,  Tenn.  Bids  are  desired 
for  constructing  a  $175,000  hospital  building  at 
New  Haven,  Conn.,  and  for  building  a  $200,000 
college  dormitory  at  Wellesley,  Mass.  Bids  are 
also  desired  for  building  a  $200,00d  school  at 
Carbondale,  Pa.  A  $160,000  building  contract 
will  be  let  Sept.  27  at  Seattle. 

A  bakery  to  cost  $175,000  is  to  be  built  at 
Portland,  Me.  Plans  have  been  filed  for  an 
$800,000  office  building  and  for  a  $1,000,000  loft 
building  in  New  York  City.  The  erection  of  a 
$500,000  cold-storage  warehouse  is  contemplated 
at  Pittsburgh.  Plans  are  being  prepared  for  a 
$300,000  office  building  at  Cleveland.  The  con- 
struction of  two  public  institutions  being  consid- 
ered by  the  State  of  Wisconsin  will  cost  $375,000. 
A  $100,000  addition  to  an  industrial  plant  at 
Billings,  Mont,  is  proposed.  A  contract  for  a 
$150,000  addition  to  a  concrete  warehouse  will 
soon  be  let  by  the  port  commissioners  of  Seattle. 
It  is  reported  that  a  $150,000  fruit-packing  plant 
will  be  built  at  Portland,  Ore. 

Bridges  and  Roads 

A  low  bid  of  $468,000  has  been  submitted  for 
constructing  the  Stratford  Avenue  bridge  at 
Bridgeport,  Conn.  A  highway  bridge  contract, 
which  will  probably  amount  to  $75,000,  has  been 
awarded  at  St.  Paul,  Neb.  Bids  are  desired  by 
the  Maine  State  Highway  Department  for  con- 
structing a  concrete  arch  bridge  with  a  174-ft. 
span.  Bids  are  also  desired  for  constructing  five 
concrete  bridges  at  Binghamton,  N.  Y.  The  State 
of  Pennsylvania  desires  bids  Sept.  30  for  con- 
structing about  nineteen  small  highway  bridges. 
Bids  will  be  received  Sept.  30  for  constructing  a 
bridge  over  the  Schuylkill  River  at  Norristown, 
Pa.  Plans  have  been  completed  for  a  $75,000 
bridge  at  Columbus,  Ohio.  Plans  have  also  been 
completed  for  a  $60,000  bridge  at  Lyons  Falls, 
N.  Y.  Plans  are  being  prepared  for  a  $250,000 
railroad  viaduct  at  Lynchburg,  Va. 

New  York  City  has  awarded  contracts  for  pav- 
ing work  totaling  $95,000.  Two  paving  contracts 
awarded  at  Newark,  N.  J.,  total  $133,000.  Bids 
have  been  opened  on  a  number  of  additional  pav- 
ing contracts  at  Philadelphia.  St.  Louis  awarded 
Sept.  10  paving  contracts  amounting  to  $283,000. 


A  $234,000  paving  contract  has  been  awarded  at 
Seattle.  Bids  are  desired  for  five  sections  of 
road  work,  for  which  $250,000  is  available,  at 
Dayton,  Tenn.  Two  large  road  bond  issues  have 
been  sold,  one  for  $470,000  at  Newark,  N.  J., 
and  one  for  $784,000  at  West  Palm  Beach,  Fla. 
The  City  Council  of  Ames,  Iowa,  has  voted  to 
construct  100,000  sq.  yd.  of  paving. 

Waterworks  and  Sewers 

The  lowest  bid  for  constructing  a  pumping 
plant  at  East  Orange,  N.  J.,  was  $109,000.  A 
$101,000  contract  for  building  a  waterworks  dam 
has  been  awarded  at  Quebec.  Bids  are  desired 
this  month  at  Charleston  and  at  East  Liverpool, 
Ohio,  for  constructing  complete  waterworks  sys- 
tems. The  installation  of  a  high-pressure  fire- 
main  system  is  being  considered  at  Atlantic  City, 
N.  J.  Fort  Scott,  Kan.,  expects  to  spend  $50,000 
for  waterworks  improvements. 

A  sewage  pumping  station  to  cost  $172,000  has 
been  contracted  for  at  Albany,  N.  Y.  Bids  are 
desired  Oct.  7  for  building  a  large  storm-water 
drainage  system  at  Atlantic  City,  N.  J.  Bids 
are  desired  at  Lisbon,  Iowa,  for  constructing  a 
sewer  system  and  disposal  plant.  Verona,  N.  J., 
will  issue  $180,000  bonds  and  construct  a  sewer 
system  and  disposal  plant.  A  $185,000  sewer 
system  and  disposal  plant  is  proposed  at  Sharon, 
Pa.  Plans  are  being  prepared  for  a  sewer  system 
at  Santa  Anna,  Tex. 

Miscellaneous 

The  lowest  bid  received  for  constructing  a  con- 
duit at  Boston  was  $105,000.  A  $180,000  dredg- 
ing contract  has  been  awarded  at  Jacksonville, 
Fla.  Bids  have  been  opened  on  a  $260,000  drain- 
age contract  at  Rosseau,  Minn.  A  $110,000  irri- 
gation contract  has  been  awarded  at  Eureka, 
Mont.  The  city  of  Philadelphia  desires  hids  Oct. 
19  for  constructing  approximately  five  miles  of 
elevated  railroad.  The  work  is  divided  into 
four  contracts.  The  survey  for  a  $280,000  drain- 
age project  has  been  completed  at  Paducah,  Ky. 
Irrigation  work  to  cost  $800,000  will  be  let  soon 
at  Echo,  Ore.  It  is  reported  from  San  Francisco 
that  contracts  are  to  be  let  for  constructing  a 
$1,800,000  railroad  to  the  site  of  the  Retch  Hetchy 
dam.  It  is  reported  that  work  is  to  begin  at 
once  on  terminal  improvements  at  Vancouver, 
B.  C,  which  include  a  retaining  wall  estimated 
.to  cost  approximately  $115,000. 


WATERWORKS 


PROPOSED     WORK 

Atlantic  City,  N.  J. — An  ordinance  baa 
b»BB  latrodaoM  prorUUnc  for  hlsli- 
■r«aor*  Sr*  OMlna:  Uda  not  ret  called 
tor.    David  H.  V.  BcH.  Citr  Ok. 

Cranford.  N.  J. — A.  R.  Deninan,  Town 
Clerk,  wrttca  no  arater  works  improve- 
ments coateoplatad. 


Carlton,  Minn. — City  considering  inatal- 
lation  of  water  works  to  cost  about 
tK.OOO.  to  Include  pumplner  station,  IVi 
miles  of  force  mains.  Steel  pipe  will  be 
used. 

Minneapolis,  Minn. — It  is  reported  that 
an  Issue  of  bonds  will  be  asked  for  to  be 
used  for  purchase  of  1934  ft.  24  in.,  2615 
ft.  30  in.,  and  4632  ft.  3«  In.  c-i  hub  and 
sptKOt  pipe  to  be  used  for  feeder  mains 
to  Increase  present  supply  on  west  side 
of  Mississippi  River  for  which  plans  have 
been  prepared.  F.  W.  Cappelen,  City 
Engr. 


N.  J. — It  la  propoaed  to 
laataU  a  t.SM.MS-saL  centrlfusal  pomp, 
a  •.•••.•M-saL  ffltar  pUnt  and  a  MxM- 

Otr  fi«r. 


n. 


».0«0.     Aaber  Atkln- 


__  "Hydraulic     Con- 

■tivctioa  and  lUver  Improvemants." 

>liia»jll1t.  La.— City  Corooilaalon  baa 
Ilia  lis  oSar  to  company  to  boy  plant  for 
ITM.MS,  and.  If  offer  la  not  accepted, 
Ufupualtlon  to  build  municipal  plant  wlu 
b*  aabntllad  to  a  vote,  with  bonds 
aoMHinUns  to  II.ZM.M*  bow  avmllable  for 
tbal 


Pass  CkrMlan.  Miaa.— Elactlon  aooo  to 
ba  hsM  to  vou  >40,«00  to  tM.OM  bonds 
for  caaatmetlnji  water  works,  electric 
Mbi  plant  ana  pavlnir.  from  plana  of 
Xavler  A.  Kramer  of  Masnolia.  W.  A. 
Terrell.  City  Ok. 

OmiSala.  Oiilo.— Bteetloo  to  be  held  on 
laaolnc  fMM  bonds  for  water  worka. 

Btoenrinffton.  I«d^4>r.  C.  K.  Harrta.  of 
Bloomlnctoa.  haa  appHed  for  a  water 
woclui  frandilae.  and  a  public  bearing 
wfll  be  bald  Sept.  Zl  by  Indiana  Public 
Servlna  Coom.  on  propoaltlon.  John  C 
Barrta.  Mayor. 


is     considering 


Cmporla,      Kan.— City 
nitration  plant. 

Fort  Scott,  Kan. — City  Intends  Improv- 
ing water  works,  to  Include  a  rapid  sand 
flltration  plant;  citizens  recently  voted 
tM.OOO  bonds  for  the  improvements. 

Bayard,  Nab.— Finley  &  Selzer,  Scotts- 
bluir,  ar«  engineers  for  proposed  water 
works,  to  cost  t]2,&00.  Bids  for  bonds  will 
be  received  about  Dec.  1  and  for  construc- 
tion about  January,  191t.  Address  City 
Clerk, 

Galveston,  Tex. — City  Comrs.  author- 
ised A.  T.  Dickey,  City  Engr.,  to  prepare 
plana  and  speciflcatlons,  and  let  contract 
at  once  for  reconstructing  the  30-ln.  sub- 
merged water  main. 

Tulaa.  Okla.— City  Engineer  has  been 
directed  to  prepare  a  map  of  ground  of 
proposed  slt<;  for  dam  In  Osage  Hills, 
which  win  probably  supply  city  with 
water  supply.  Question  will  probably  be 
submitted  to  citizens  at  election  In  Feb- 
ruary. 

Everett.  Waah. — Bums  ft  McDonnell, 
Kansas  City,  Mo.,  are  engineera  for  water 
Imomvements  voted  Aug.  24  aa  follows: 
KOO.OOO  bonds  for  constructing  a  flow  line 


from  Sultan  River  to  supply  to  new  pri- 
vately owned  water  distribution  system 
of  the  city;  also  ?1, 000,000  bonds  for  ac- 
quiring by  purchase  or  condemnation 
water  system  of  Everett  Ry.,  Light  & 
Water  Co.     Louis  Lesh,  City  Clk. 

Raymond,  Wash,— City  has  taken  over 
water  works  system  from  Raymond 
Water  Co.  for  $93,881,  Including  32  acres 
of  land.  Plans  for  extending  system 
several  miles  up  South  Fork  River  have 
been  under  way  for  some  time,  and  pro- 
ceedings have  been  instituted  to  con- 
demn right-of-way.  When  extension  is 
finally  completed  city  will  have  a  com- 
plete gravity  water  supply  system. 

Baker,  Ore,— Reported  citizens  will 
soon  vote  on  another  bond  Issue  for  $110,- 
000  for  extension  of  city  water  system. 

Hood  River,  Ore. — East  Work  Irrigation 
DIst.  voted  to  issue  $50,000  bonds  to  be 
used  to  complete  Improvements  to  irriga- 
tion system,  to  water  1300  acres  of  East 
Side  orchards. 

Aberdeen,  Idaho, — Council  reported  to 
have  filed  with  Public  Service  Comn. 
certificate  of  convenience  and  necessity  to 
permit  the  installation  of  a  mimicloal 
water  works  system.  H.  C,  Wiebe,  Vil- 
lage Clk. 

Idaho  Falls,  Idaho.— City  Engineer  Wil- 
son estimates  the  cost  of  raising  dam  to 
.*^!!?? V.Q         "'  water  at  municipal  plant, 

BIDS     DESIRED. 
Brooklyn,    N,   Y.— Until   Oct.   5,   by  Bu- 
ryai'  Supplies  and  Accounts,  Navy  Dept., 
Wrashlngton,    D.   C,    for   Sr-h.    8801—57,200 
ft.   galvanized  steel  conduit. 

=.^f"*7.'  '•,"";  1-  Y-— Until  Sept.  24  by 
State  Hospital  Comn.  ^E,  S,  Elwood, 
Secy.),    Albany,    for    sanitary    work,    ar- 


tesian wells,  North  and  South  Colony 
power  plants,  at  Central  Islip  State  Hos- 
pital, advertised  in  Engineering  Record. 
i>ewis  F.  Pilcher,  State  Archt.,  Albany. 

Coatesville,  Pa.— Until  Oct.  7  by  Bor- 
ough Council  for  constructing  high  serv- 
ice system,  advertised  in  Engineering 
Record.  Alex.  Potter,  Engr,,  50  Church 
Street,  New  York.  P.  R.  Baker,  Boro, 
Secy, 

Washington,  D.  C— Until  Oct.  12,  by 
Bureau  Supplies  and  Accounts,  Navy 
Dept,,  Washington,  D.  C,  for  Sch,  8804—2 
single-acting  air  pumps,  miscellaneous 
feed  wire,  pumps,  valves  etc,  for  navy 
yards,   Norfolk  and  Charleston, 

Cleveland,  Ohio.  —  Until  Sept,  22  by 
Comrs,  Purchases  and  Supplies  for  two 
steam,  turbine-driven,  centrifugal  feed 
pumps  and  a  reciprocating  pump  for  the 
Division  Avenue  Pumping  Station, 

East  Liverpool,  Ohio.— Until  Sept,  25  by 
E,  J.  Smith,  Dir,  Public  Service,  for  con- 
structing a  6,000,000-gal.  mechanical  filter 
plant,  river  intake,  pumping  station, 
pumps,  boiler  chimney,  and  appurte- 
nances, advertised  In  Engineering  Record, 
Chester  &  Fleming,  Engrs.,  Union  Bank 
Bldg.,   Pittsburgh. 

South  Charleston  Ohio— Until  Sept,  30 
by  W,  L,  Wentz,  Village  Clk.,  for  con- 
structing system  of  water  works,  adver- 
tised in  Engineering  Record, 

Amboy,  III.— Until  Sept,  27  by  F,  A, 
Flack,  City  Clk.,  for  constructing  steel 
water  tank,  using  present  steel  tower, 
advertised  in  Engineering  Record. 

Luverne,  Iowa. — Until  Oct.  6  by  R.  E. 
Cook,  Town  Clk,,  for  constructing  water 
works,  advertised  in  Engineering  Record. 
Lawrence  W.  Cox,  Engr.,  Des  Moines. 
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Marshalltown,  Iowa. — By  M.  S.  McFar- 
land,  Siipt.  Water  Wks.  Dept..  for  pump 
for  pumping  station,  capacity  4.000,000 
gal.   per  24   hra. ;  cost  about  $12,000. 

Traer,  Iowa. — Until  Sept.  20  by  T.  F. 
Stoakes.  Town  Clk.,  for  a  200,000-gal. 
concrete  storage  reservoir  and  water 
main  extensions.  Engineer,  Charles  P. 
Chase  of  Clinton. 

Urbana,  Iowa. — Until  Sept.  20  by  J. 
Dean  Burrell,  Town  Clk.,  for  a  100-ft. 
steel  tower  and  60,000-gal.  tank,  approxi- 
mately 2200  8-in.  and  6-in.  mains,  with 
hydrants  and  valves;  also  pumping  sta- 
tion with  five-hp.  electrical  motor.  Ralph 
B.  Slippy,  Engr.,  Waterloo. 


Gayvllle,  S.  D, 
Aaseth,      Town 
water  works  to 
4-ln.    c.-l.   pipe, 
and    one    6-in. 
50,000-gaI.    steel 
brick  and  tile  en 
deep  well  pump 
Edmunds,   Engr. 


.—Until  Sept.  21  by  E.  A. 

Clk.,  for  constructing 
consist  of  4280  ft.  6  and 
12  fire  hydrants,  5  4-in. 
gate    valves    and    boxes, 

tank  on  110-ft.  tower, 
gine  house,  engine-driven 
and  fittings.      Stanley  H. 

Yankton,  S.  D. 


Toronto,  Ont.— Until  Oct.  12  by  T.  L. 
Church  (Mayor),  Chmn.  Bd.  Control,  for 
35-ln.  stop  valves,  valve  operating  mech- 
anism and  special  castings  for  main 
pumping  station,  advertised  in  Engineer- 
ing Record. 

PRICES     AND     LETTINGS. 
•^Indicates  awarded  contract. 

East  Orange,  N.  J. — Lowest  bid  opened 
Sept.  10  by  Council  for  superstructure  of 
Doremus  Avenue  Pumping  Plant  sub- 
mitted by  W.  G.  Sharwell  Co.,  Newark,  at 
$109,638. 

Brewster,  Ohio. — Ross-Cook  Eng.  Co., 
193  Crosby  Street,  Akron,  submitted  low- 
est bid  Sept.  9  for  constructing  water 
works,  at  about  $19,000.  W.  .T.  Sherman 
Co.,  Nasby  Building,  Toledo.  Engrs. 

♦Cleveland,  Ohio. — Bd.  of  Control  has 
approved  contracts  as  follows:  With  the 
Nassau  Smelting  Co.,  for  pig  lead  for 
division  of  water,  at  $23,300.  and  with 
T.  H.  Brooks  &  Co.,  for  structural  steel 
for  Division  Avenue  pumping  station,  at 
$40,936. 

•A-Jefferson,  Wis.— Contract  for  flood 
gates  for  municipal  dam  (bids  opened 
Aug.  30)  awarded  Sept.  7  to  Northwest- 
ern Bridge  &  Iron  Co.,  Milwaukee,  at 
$4,000.  George  J.  Angel,  Supt.  Water 
Wks. 

•Shenandoah,  Iowa. — Contract  awarded 
to  Des  Moines  Bridge  &  Iron  Co.,  Des 
Moines,  for  constructing  a  400,000-gal. 
pteel  water  tank  at  $12,300  (bids  opened 
Sept.  2). 

Galveston,  Tex. — Following  are  report- 
ed to  be  bids  opened  Sept.  9  by  City 
Comrs.  for  an  air  compressor  for  the 
water  works  at  Alta  Loma:  Stillivan  Ma- 
chinery Co..  $16,150:  Randall  Lovegrove 
&  Co..  $16,760,  and  A.  M.  Lockett  &  Co., 
$15,045. 

-A^Edgewater,  Col. — Contract  for  con- 
structing water  works  (bids  opened  Aug. 
31)  awarded  Gregg  &  Fisher,  at  $39,870. 
C.  W.  Gist,  Town  Clk. 

•Arcadia,  Cal. — Contract  for  digging 
and  backfilling  approximately  20  miles  of 
trench  for  water  works  (bids  opened 
Sept.  2)  awarded  R.  F.  Ware,  Los  Ange- 
les, at  4.5  to  5  cts.  per  ft.  George  E. 
Grimes,  City  Clk. 

•Quebec  Que. — Contract  awarded  by 
Quebec  Streams  Comn.  (O.  Lefebvre,  Ch. 
Engr.),  Sept.  7,  for  constructing  a  stor- 
age dam  at  outlet  of  Lake  St.  Francis 
to  George  Madden  at  $101,028. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK 

Newark,  N.  J. — Board  Pub.  Wks.  de- 
cided to  build  a  combination  sanitary  and 
storm  sewer  in  Sanford  Avenue  and  ad- 
jacent streets  In  Vailsburgh  section,  at 
a  cost  of   $30,000. 

Sharon,  Pa. — Council  reported  to  favor 
constructing  sanitary  sewer  system  and 
disposal  plant,  costing  $185,000. 

Parkersburg,  W.  Va. — Sewer  and  pav- 
ing bonds  for  $200,000  have  been  sold. 

Athens,  Ga. — At  recent  meeting  of  City 
Bd.  Health  a  committee  was  appointed 
including  Dr.  Proctor,  President  of  Bd., 
and  Capt.  J.  W.  Barnett,  City  Engr.,  to 
make  investigations  and  report  on  plans 
for  septic  tank  to  be  placed  near  Southern 
Mfg.  Co.  place  to  take  sewage  from  that 
section  of  city  to  be  pumped  into  city 
sewer  mains.  Board  al.so  discussed  plans 
for  maintaining  and  protecting  purity  of 
city  water  supply. 

Peru,  Ind. — Sewer  27  to  36  in.  to  be 
constructed  in  Tippecanoe  Street  at  a 
cost  of  $35,430.  Engineer,  .1.  C.  Horan, 
Peru:  P.  J.  Bell,  City  Clk. 

Alton,  III. — Reported  Mayor  Beall  has 
Instructed  engineers  to  prepare  plans  for 
sewer  to  inclose  Piasa  C^reek.  Plans  are 
also  being  prepared  for  inclosing  Shields 
branch. 

Wausa,  Neb.— Citizens  voted  $12,000 
bonds  for  constructing  a  sewer  system 
and  disposal  plant. 


Santa  Ana,  Tex. — Bradshaw  &  Enbank, 
Brownwood,  engaged  to  make  survey  for 
proposed  sewer  system. 

New  Toronto,  Ont. — Council  on  Sept.  7 
adopted  agreement  to  construct  a  sewage 
system  jointly  by  Mimico  and  New  To- 
ronto. 

IVIarlow,  Okla. — W.  L.  Menham,  of  the 
Benham  Engineering  Co.,  Oklahoma  City, 
engaged  to  prepare  plans  for  the  pro- 
posed sewer  system.     Cost  $15,000. 

Portland,  Ore. — Plans  filed  by  City  En- 
gineer Dater  for  sewers  in  East  Thirty- 
third  Street  and  Francis  Avenue,  on  East 
Side.  Contracts  for  installation  will  be 
let  soon.     A.  L.  Barbour,  City  Recorder. 

BIDS     DESIRED. 

Atlantic  City,  N.  J.— Until  Oct.  7  by 
Bd.  City  Comrs.,  for  constructing  an  ex- 
tension to  the  storm  water  drainage  sys- 
tem, advertised  in  Engineering  Record. 
,1.  B.  Thompson,  Dir.  Street  &  Pub.  Im- 
prov.     John  W.   Hackney,   City  Engr. 

Glen  Gardner,  N.  J. — Until  Oct.  4  by  Bd. 
Mgrs.  N.  J.  Sanltorium  for  Tuberculosis 
Diseases  (E.  J.  Burke,  Secy.),  for  addi- 
tions to  sewage  disposal  plant,  adver- 
tised in  Engineering  Record. 

Verona,  N.  J. — Reported  desired  until 
Sept.  25  by  Robert  Chesney,  City  Clk.,  for 
constructing  sewerage  system  and  sewage 
disposal  plant. 

Philadelphia,  Pa.— Until  Sept.  29  by  M. 
L.  Cooke,  Dir.  Dept.  Pub.  Wks.,  for  con- 
structing sewers.  Schedules  A,  B  and  C, 
advertised   in   Engineering  Record. 

Culpeper,  Va. — Until  Oct.  1  at  office  of 
A.  W.  Pullman  for  constructing  sewerage 
pipe  line  from  sewer  field  to  East  and 
Williams  Streets  and  in  East,  Evans  and 
Main  .Streets. 

North  Chattanooga,  Tenn. — Until  Oct.  5 
by  Town  Comrs.  for  constructing  sewer- 
age system,  advertised  in  Engineering 
Record.  Engineers,  Cushman  Falrleigh 
Eng.  Co.,  724  James  Building,  Chatta- 
nooga. 

Glendale,  Ohio.— Until  Sept.  27  by  Ern- 
est Von  Bargen,  City  Purchasing  Agent, 
Cincinnati,  for  furnishing  material  and 
installing  a  sewage  disposal  plant  for 
Boys'  Opportunity  Farm  at  Glendale. 

Lisbon,  Iowa.— Until  Sept.  22  by  H.  C. 
Kurtz,  City  Clk.,  for  a  sewer  system  and 
disposal    plant,    approximately    27,435    ft., 

6  to  12-in.  pipe.  58  manholes,  22  flush 
tanks.  T.  R.  Warriner,  Engr.,  Cedar 
Rapids. 

Chatfield,  Minn.— Until  Sept.  21,  by 
Common  Council,  for  furnishing  mate- 
rial and  constructing  approximately  2300 
ft.  Dist.  sewer,  including  manholes,  sep- 
tic tank,  settling  tahk  and  chlorine  plant, 
and  1500  ft.  lateral  sewers,  etc.  John  Cher- 
mak.   City  Recorder. 

St.  Paul,  Minn. — Reported  desired  until 
Sept.  20  by  Hohenstein  Purchasing 
Agent,  for  constructing  Fredericka-Fair- 
mont  sewer  system. 

Edgewater,  Col. — About  Oct.  10  by  C.  W. 
Gist,  Town  Clk.,  for  constructing  sewer 
system  to  cost  $32,000. 

PRICES     AND     LETTINGS. 
■^Indicates  awarded  contract. 

•Boston,  Mass. — Contract  awarded  Sept. 

7  to  William  Barrett  &  Co.,  at  $36,415, 
for  constructing  sewers  in  Albany  Street 
from  Dover  Street  to  Massachusetts  Ave- 
nue,  South  End    (bids  opened  Aug.   24). 

•Albany,  N.  Y. — Contract  for  construct- 
ing sewage  pumping  station  at  Westerlo 
Island  in  conjunction  with  the  new  sew- 
age disposal  plants  reported  awarded  by 
Bd.  Contract  &  Supply  to  Foundation  Co., 
Woolworth  Building,  New  York,  at 
$172,772. 

•  Rochester,  N.  Y. — Contract  awarded 
by  Bd.  Contract  &  Supply  Sept.  1  for  con- 
structing storm  water  sewer  in  Main 
Street  East  to  F.  V.  Botsch,  triangle 
Bldg.,  at  $20,867. 

•Jersey  City,  N.  J. — Contract  for  con- 
structing sewers  in  Jackson  Ave.  from 
Woodlawn  to  Warner  Avenues,  awarded 
C-iarles  T.  Kavanaugh,  34  W.  Fifty-fifth 
Street,  Bayonne,  at  89  per  cent  of  the 
standard. 

•Sellersvllle,  Pa. — Contract  for  con- 
structing sewer  system  awarded  Dwyer 
&  Co..  1524  Chestnut  Street,  Philadelphia, 
at  $20,622.  (For  unit  prices,  see  Engi- 
neering Record  of  Sept.   11.) 

•Chardon,  Ohio. — Contract  for  con- 
structing a  sewage  treatment  plant  has 
been  awarded  to  Kent  Constr.  Co.,  Kent, 
at  $12,346  (bids  opened  Aug.  19).  Engi- 
neer. R.  Winthrop  Pratt,  708  Hippodrome 
Building,    Cleveland. 

Dallas,  Tex. — Reported  Roach-Manigan 
Paving  Co.  submitted  lowest  bid  Sept.  2 
for  constructing  West  Oak  Cliff  sewer 
outlet  at  $17,548.  J.  M.  Preston,  second 
lowest,   at   $17,735. 

•Pullman,  Wash. — Contract  awarded  to 
James  C.  Broad,  604  Jamieson  Building, 
Spokane,  for  constructing  sewer  in 
Improv.  Dist.  34:  cost  about  $12,000.  L. 
V.  Edwards,  City  Engr. 

•San  Francisco,  Cal. — Contract  award- 
ed by  Bd.  Pub.  Wks.  for  completing 
North  Point  main  sewer  by  constructing 
Islais  Creek  section,  from  Mount  Vernon 
Avenue  to  Oneida  Stdeet,  to  F.  Rolandl, 
550  Montgomery  Street,  at  $29,554. 


BRIDGES 


PROPOSED     WORK 

Manchester,  N.  H. — Plans  being  pre- 
pared for  constructing  bridge  at  S.  EIra 
Street,  city  to  pay  $40,000,  Boston  &  Maine 
R.R.  Co.  $24,000  and  Manchester  St.  Ry. 
Co.  $12,000  of  cost. 

Camden,  N.  J. — Camden,  Gloucester  and 
Burlington  Counties  voted  $12,000  toward 
cost  of  a  survey  for  William  Penn  Me- 
morial Bridge  to  be  constructed  over 
Delaware  River  to  connect  Camden  a.nd 
Philadelphia,  Pa. 

Lynchburg,  Va. — Chesapeake  &  Ohio 
R.R.  Co.,  Southern  Ry.  Co.  and  Norfolk  & 
Western  R.R.  Co.  are  having  plans  pre- 
pared for  viaduct  to  be  constructed  over 
railway  yard  and  James  River  at  Union 
Station.  City  provides  approaches  and 
contributes  $50,000  of  cost,  estimated  at 
total  $250,000. 

Spencer,  W.  Va. — Roane  County  Court 
voted  to  construct  3  bridges  as  follows. 
Over  Flat  Fork  at  Harmony,  W.  Va.; 
over  Reedy  at  Burdette's  Ford  In  Curtis 
Dist.,  and  over  Henry  Fork  over  mouth 
of  Clover. 

Beaufort,  S.  C. — Beaufort-St.  Helena 
Bridge  Comn.  (J.  B.  Walker,  Chmn.)  has 
appointed  William  M.  Torrance  of  Savan- 
nah, Ga.,  engineer  for  bridge  to  be  built 
from  Beaufort  to  Ladies  Island,  across 
harbor  at  Beaufort.  A  bond  issue  of 
$80,000  has  been  voted,  and  it  is  expected 
that  the  actual  site  for  bridge  will  soon 
be  chosen.  Plans  will  soon  be  made  and 
bids  asked  for  some  time  this  autumn. 

De  Land,  Fla. — Volusia  &  Seminole 
County  Bridge  Co.  contemplates  con- 
structing bridge  over  St.  Johns  River 
near  Lake  Monroe. 

Elizabeth,  La.  —  See  "Paving  and 
Roads." 

Ellzabethtown,  Ky.  —  Hardin  County 
Fiscal  Court  approved  plans  and  specifi- 
cations to  build  a  bridge  over  Rolling 
Fork  at  Woolridges  Ferry,  between  Har- 
din and  Buillitt  Counties;  cost  about 
$15,000. 

Columbus,  Ohio.  —  Preliminary  plans 
completed  for  constructing  foot  and 
wagon  bridge  for  city  from  Fourth  Street 
viaduct  to  east  end  of  Union  Station;  cost 
about  $75,000. 

Eddyvllle,  Iowa. — Contract  is  about  to 
be  let  by  County  Bd.  Supervisors  at 
Ottumwa  for  repair  work  to  Des  Moines 
River  bridge,  to  consist  of  replacing  one 
tubular  steel  pier  with  concrete  pier,  one 
concrete  abutment,  one  100-ft.  steel  pony 
truss,  with  18-ft.  roadway  and  wood 
floor;  cost  about  $6,000. 

Riverside,  Wash. — All  bids  opened  by 
County  Comrs.  at  Conconully  Sept.  8  for 
constructing  steel  span  bridge  over 
Okanogan  River  rejected.  According  to 
reports,  new  bids  will  be  received  about 
Oct.  10. 

Portland,  Ore. — Contract  is  about  to  be 
let  by  Oregon-Washington  R.R.  &  Navi- 
gation Co.  for  constructing  210-ft.  steel 
span  bridge  over  Palouse  River  near 
Hopper,  Wash. 

BIDS     DESIRED. 

Maine.— Until  SepL  20  by  State  High- 
way Comn.,  Augusta,  (Paul  D.  Sargent, 
Ch.  Engr.),  for  constructing  reinforced 
concrete  arch  bridge,  174-ft.  span,  over 
Carahassett  River  at  Kingfleld.  Engi- 
neers, Saunders  Eng.  Co.,  102  Exchange 
Street,  Portland. 

Connecticut.— Until  Sept.  22  by  Charles 
J.  Bennett,  State  Highway  Comr.,  Hart- 
ford, for  constructing  bridges  in  towns 
as  follows: 

Thomaston — 22-ft.  span  reinforced  con- 
crete girder  bridge  and  17-ft.  reinforced 
concrete  slab  bridge.  Plans  at  Select- 
men's Office,  Thomaston. 

Bloomfield — 22-ft.  span  reinforced  con- 
crete span,  concrete  girder  bridge  and 
approaches.  Plans  at  office  of  R.  W. 
Stevens.  Connecticut  Mutual  Building, 
Hartford. 

Binghamton,  N.  Y.— Until  Sept.  22  by 
Bd.  Contract  and  Supply  for  constructing 
five  concrete  highway  bridges  and  moving 
a  present  plate  girder  highway  bridge  to 
new  location,  advertised  in  Engineering 
Record.     D.  W.  Foster.  City  Clk. 

Pennsylvania.  —  Until  Sept.  30  by 
Robert  J.  Cunningham,  State  Highway 
Comr.,  Harrisburg.  for  reconstructing  20 
bridges  as  follows:  Centre  and  Clear- 
field Co.,  steel,  70-ft.  span;  Beaver  Co., 
Raccoon  Township,  concrete,  32-ft.  span; 
Sullivan  Co.,  Davidson  Township,  steel, 
50-ft.  span;  Monroe  Co.,  six  concrete 
bridges,  one  in  Hamilton  Township.  16- 
ft.  span;  one  in  Polk  Township,  14-ft. 
span;  one  in  Stroud  Township.  8  and 
5-ft.  span;  two  in  Pocono  Township: 
one  4  and  8-ft.  span,  and  one  25-ft.  span; 
Paradise. Township,  26-ft.  span;  Pike  Co., 
Dingman  and  Miiford  Township.,  con- 
crete, one  of  two  spans.  16  and  8  ft.; 
Wyoming  Co..  two  concrete  bridges,  one 
in  Eaton  Township,  20  and  25-ft.  span; 
and  one  in  Falls  Township,  24-ft.  span; 
Cameron  Co..  Shippen  Township.  2  steel 
bridges,  both  50-ft.  spans;  Susquehanna 
Co.,  4  concrete  bridges,  one  in  Brooklyn 
Township,  20  and  5-ft.  span,  one  in 
Great  Bend  Township,  10  and  10-ft.  span. 


one  in  Gibson  Township,  20-ft.  span, 
and  one  in  Clifford  Township,  30-rt. 
span;  Butler  Co.,  Penn  Township,  steel, 
50-ft.  span;  Elk  Co.,  RIdgway  Township, 
reinforced  concrete,  one  of  3  spans,  12, 
12  and  24-ft. 

Phoenlxvllle,  Pa.— Until  SenL  30  by  Co. 
Comrs.  Norrlstown,  for  constructing  con- 
crete arched  bridge  over  Schuylkill  River 
between  Phoenlxville  and  Mont  Clare,  ad- 
vertised In  Engineering  Record.  John  N. 
Jacobs,  Co.  Compt. 

Maryland.— Until  SepL  28  by  State 
Roads  Comn.,  Baltimore,  for  bridges  and 
paving  as  follows: 

Cont.  No.  CI  13 — 16-ft.  reinforced  con- 
crete girder  bridge  over  Meadow  Creek, 
west  of  Westminster. 

Cont.  No.  F  23 — repolntlng  walls  and 
coping  Jug  bridge  over  Monocacy  River, 
along  State  Road  east  of  Fredericks. 

Cont.  No.  WO  11 — concrete  roadway 
about  1%  miles  long  In  Worcester  Co., 
near  Stockton. 

Beaufort,  S.  C— Until  OcL  12  by  W.  H. 
Hull,  Secy.  Bd.  Co.  Comrs.,  for  construct- 
ing a  120-ft.  span,  steel  or  concrete,  high- 
way bridge  between  St.  Helena  and 
Ladles  Island,  and  repairing  two  piers  of 
W^hale  Branch  Bridge,  advertised  In  En- 
gineering Record.  Engrs.,  Shand  Eng, 
Co.,  Columbia,  S.  C. 

Keosauqua,  Iowa. — Until  Sept.  29  by 
Co.  Bd.  Superv.  for  constructing  80-rt. 
steel  pony  truss  bridge,  16-ft.  roadway, 
concrete  floor  and  abutments;  also  40-ft. 
steel  pony  truss,  16-ft.  roadway,  concrete 
floor  to  be  erected  on  old  abutments. 

Manhattan,  Kan,  —  Until  Oct  6  by 
County  Clerk,  for  constructing  10  rein- 
forced concrete  bridges  and  for  repairs 
or  replacement  of  several  steel  bridges. 
Total  cost,  $15,000.  W.  S.  Gearhart,  State 
Engr.,  Manhattan. 


PRICES     AND     LETTINGS. 

irindicates  awarded  contract. 

Bridgeport,  Conn. — Press  reports  state 
Empire  Constr.  Co.,  51  E.  Forty-second 
Street,  New  York  City,  submitted  lowest 
bid  for  constructing  the  Stratford  Avenue 
bridge  (bids  opened  Sept.  4)  at  $441,345 
for  Strauss  bascule  or  $466,080  for  Scher- 
zer  type,  to  which  $27,485  Is  to  be  added 
for  approaches. 

Hartford,  Conn. — Lowest  bid  opened  by 
Bd.  Contract  and  Supply  Aug.  31  for  con- 
structing concrete  and  stone  3-span  arch 
bridge  over  Park  Rivera  at  Capitol  Ave- 
nue submitted  by  J.  E.  Goodrich,  Glas- 
tonbury, at  $36,824. 

South  Amboy,  N.  J. — Lowest  bid  opened 
by  Bd.  Freeholders  at  Freehold  Sept.  8 
for  constructing  Strauss  bascule  lift 
bridge  over  Matawan  Creek,  between 
Keyport  and  South  Amboy,  submitted  by 
F.  R,  Long-W.  G.  Broadhurst  Co.,  Hack- 
ensack,  at  $34,320. 

•Media,  Pa. — Contract  awarded  Sept.  9 
by  Co.  Comrs.  for  constructing  concrete 
bridge  over  Mackinspatus  Creek  to  Wil- 
liams Constr.  Co..  Chester.  This  company 
bid  for  Plan  1  $6,600  or  Plan  2  $5,830. 

•Grand  Rapids,  Ohio. — Contract  award- 
ed by  Co.  Comrs.,  Toledo.  Sept.  3  to  Mod- 
ern Constr.  Co.,  Fremont,  for  furnishing 
material  and  constructing  wood  floor  and 
painting  bridge  across  Maumee  River  at 
Grand  Rapids,  at  $3,475. 

•Illinois. — Contract  awarded  by  State 
Highway  Department.  Springfield,  to 
Illinois  Steel  Bridge  Co.,  Jacksonville,  for 
constructing  Sitton  Bridge  in  County  Line 
Township,  Macoupin  County,  at  $6,430. 

•Austin,  Minn. — Contracts  awarded  as 
follows  for  constructing  bridges  (bids 
opened  Sept.  10  by  Co.  Comrs.):  Six 
bridges  to  Hennepin  Bridge  Co..  Minne- 
apolis, at  $10,487;  one  each  to  H.  T.  Gar- 
bish,  Austin,  at  $L725:  J.  P.  Chase  & 
Sons,  Stewartville,  at  $2,333,  and  to  N.  M. 
Stark  &  Co..  Des  Moines,. at  $1,280.  O.J. 
Simmons,  Co.  Aud. 

-^Bralnerd,  Minn. — Contract  awarded 
Minneapolis  Bridge  Co..  Minneapolis,  for 
constructing  a  bridge,  three  30-ft.  spans, 
reinforced  concrete  abutments,  across 
Pine  River,  at  $2,760  (bids  opened  Sept.  7). 
C.  W.  Mahbim.  Co.  Aud. 

•  Elllnwood,  Kan. — Contract  for  con- 
structing concrete  bridge  over  Arkansas 
River  awarded  by  County  Comrs.  (bids 
opened  Sept.  7)  to  Missouri  Constr.  & 
Ballast  Co..  Eldon.  Mo.,  at  $20,642. 

•St.  Paul,  Neb. — Following  is  the  bid 
in  detail  of  Central  States  Bridge  Co., 
Indianapolis,  Ind..  for  constructing  State 
Aid  Bridge  (bids  opened  Sept.  3  by  Co. 
Comrs.);  bridge  to  be  across  Lkjup  River, 
about  two  miles  south  of  St.  Paul,  to  con- 
sist of  five  145-ft.  spans,  with  16-ft.  road- 
way, resting  on  concrete  piers  and  wood 
piling  with  concrete  floor: 
Steel     truss     bridge,     5     145-fL 

spans,    complete $27,936.00 

Earthwork   in   fills,   per   cu.    yd., 

2500  vd 0.28 

Extra  plain  concrete,  per  cu.  yd.  15.00 

Extra  reinforcing  steel,  per  lb..  0.03 

Extra  Wakefield  piling  per  lin. 

ft 0.50 

Extra  round  piling,  per  lin.  ft..  0.60 

Extra     steel     sheet     piling,     per 

sq.    ft 1.40 

Extra    8-in.    Beth.    H    columns, 

per   lin.    ft 1.25 

Extra  fabricated  steel,  per  lb...  0.039 


118 


ENGINEERING    RECORD 


Vol.  72,  No.  12 


_2*MarrlM«,     Nab Conmct    awarded 

WMOf  BndiK*  *  Ooostr.  Co..  Omaha, 
far  eoaalruetlac  a  IW-n.  atandard  li-ton 
atMl  brMc*  (bida  openad  SapL  T).  Cyrua 
O.  Warta.  Oa.  Ok. 

^Uacoln,  Nab.— OoBtraet  tor  eonatnict- 
las  aD  brtdgaa  la  Dodca  Coaaty  for  < 


IDB    nar   awardad   by    Bd.    Suparra    to 
•taaaafd  Bride*  Co..  Onaha. 

♦C— Ma.  S.  D.— COBOaet  awarded  by 
Oa.  Ooaita.  to  Daa  Melaaa  Bridca  *  Iron 
Wka..  Daa  Xoinaa,  for  ooastroetuiB  aupar- 
•OwMara  for  atmetoral  ataal  apaa.  120  ft.. 
ta  floor.  I(>ft.  roadway  (bida 
Srpt.  T). 


drTarrall,  Tax. — Contract  for  bridse  and 
cauTcrt  work  awarded  by  Permanent  Road 
ODoue.  of  Terrell  to  w.  W.  Fuller,  at 
OMlt. 

Abardaaa,  Waati. — Ftonowins  are  lowest 
da  apaaad  by  Ctty  Council  Sept.   S  for 

one 
R. 


Hda  apoaad  by  Ctty  Council  Sept.  S  f< 
eoaatractiac  tt^fu  ataal  apan  and  oi 
IS»-ft.  ata7  apaa  for  Waat  bridse:  J.l 
Woo£ai  Vaba^  Street,  Seattle.  *20.72*, 


•Xl.tlt. 


Bride*    Ca,     Portland.    Ore., 


'AForUand.  Or*.  —  Contract  for  con- 
Btmctlnc  ZI»-ft.  ateel  apan  bridse  over 
TTiaainia  River  for  Orasoo-Waahtnston 
B.R.  4t  Kavlsatlon  Co.  awarded  to  Net- 
Uatoai.  BnMa  *  Eachbach,  American 
Bairit  BoMliMt.  SeatUe.  Waah. 


PAVING  AND  ROADS 


PROPOSED     WORK 

Aibeny,  N.  Y. — State  8upt.  Pub.  Wka., 
Albany,  has  approved  plana  and  apeeifl- 
eatlOBa  for  Contract  SP:  Pavinc  terminal 
now  located  at  Albany,  requtrins  laytns 
Il.aM  CO.  yd.  stone  block  pavt..  tosether 
with  aaecaaary  cxcav.,  and  laying  con- 
erata  curb  and  drain.  Engineer's  eati- 
•CI.M*. 

■a  Parry,  N.  Y.— Citizens  Sept.  ( 
nCMM  bonds  for  pavins-  Oawald 
r.  Clark. 

N.   Y.— About    $M,0Oe   la   to 
I  apaat  by  dty  for  street  pavements. 

Newark,     N.     i. — Finance     Com.      Bd. 
IMMO  ^artoldefa    sold    about    1470.000 


rolad 


booda  for  Improvins  county  roada. 

Waat  Hobokan,  N.  J<— Contract  about 
to  ba  lal  br  Town  Council  for  repaylns 
••d  raManns  Pateraon  Avenue. 


.  ,   Va.— Norfolk  County  Road 

Bond  Oomn.  racatved  from  State  Htshway 
OoouL  aaUmataa  of  eoet  of  improvins  4 
toll  roada  la  coooty  with  concrete  and 
sravei.  eoM  tU4.Me:  with  gravel  and 
tlM.<M. 


a.  W.  Va. — Contract  about  to 
ba  lat  by  City  Council  for  paving  Maple 
Boad.  Swartbmore  Street  and  Alley  Road. 

Parliarabura.  W.  Va.  Bae  "Scwerasa 
and  Sawase  Dtapoaal." 

Jackaanvllla,  ria. — Duval  County,  Flor- 
ida. Oowncil  of  Dixie  Highway  Aaaoc.  is 
formed  to  secure  route  for  Dixie  High- 
way Into  Jacksonville  from  Macon,  ua. 
John  H.  Williams,  Chmn. 


_  ^  Par*.  Fla.— T.  J.  DeHaaa.  Town 
cat.,  writca  that  about  tt.ta  ao.  yd.  of 
briek  navtas  on  Park  Boulevard,  Twenty- 
aataiid  aad  Tbirtr-third  StreeU,  la  con- 
taHplatad,  hiriadlns  U.Ut  lln.  ft  curb 
aad  XtMk  ea.  yd.  srading.  C.  M.  Oe- 
Cbaat,  Ensr..  Plaellaa  Park, 

tanford.  Fla.— ClUsena  of  Seminole 
OavBtT  votad  |4M,Mt  bonds  for  oon- 
MnMtliw 


Waat  Palm  Baadi.  ria.— About  17*4.000 
road  bands  have  been  sold  by  Bd.  County 
Caoua. 

Many.  La,— CItiaens  Aur  17  votad  <SS.- 
MO  booda  to  cenatiuct  roads  from  sians 
t€l^r.  Ftaacb  of  Many  and  Zwolle.  J.  M. 
AWnstow.  Sacy.   Potte*  Jury,  Many. 

La.    gtlxena    voted     to 
,MafOr    eonatructins    12-mlla 
tlmvsb  Ward  9. 

La.  —  Ward      Five,      Allen 
Fbrlab.  has  votad  tU«,*M  booda  and  will 
d    sravel    roada    north,    aouth.    aaat 
went   throosb  ward.     Bond  lasoa   to 


.S&' 


be  aetd  Sept.  u7  Tbara  will  be  a  nnro- 
bar  of  araan   ataal  or  eoocrata  bridsea. 
a    Usbt    atari    bridse    MM    ft.    Ions 
aa  Oalcaaira  Blver.     Enstoaar  to  be 

d    aboot    Oct.    L      S.    M.    L«a, 

PoMea  Jury. 

^  .      Chrtatlan,      Mlaa.— Sea      "Water 
Worfca." 


PIqua,  Ohio. — Street  pavement  and 
sew«r  howAa  amounting  to  JSS.OOO  were 
sold  by  city. 

Warran.  Ohio.— Bonds  for  |19,80O  re- 
ported aoM  Oct.  i  by  George  T.  Heck- 
Unser,  City  Aud.,  for  improving  Home- 
wood  Avenue  and  E.  Franltlln  Street. 

Fort  Wayne,  Ind.— Bd.  Pub.  \Vks.  voted 
to  construct  sldewallis  on  Winch.  Mur- 
ray. Second.  Fourth  Streets  and  Victoria 
and  Organ  Avenues. 

Lsnsing,  Mich.— City  proposes  paving 
Capitol  Avenue,  Townsend  and  Hosraer 
Streets  with  asphalt  concrete;  work  to  be 
done  by  city  under  supervision  of  R  O. 
Eddy,  City  Engr. 

Pontlac,  Mich. — Cement  road  5  miles 
long  connecting  Pontiac  and  Detroit  Is 
contemplated    by  county. 

Ames.  lows. — Council  htis  passed  reso- 
lution for  about  100.000  sq.  yd.  paving, 
and  instructed  City  Engineer  to  prepare 
plana  and  spedncations  for  same.  Bids 
wUl  probably  be  called  for  some  time 
during  the  coming  winter  on  following 
types  of  pavements:  Bltullthlc,  asphaltlc 
concrete,  sheet  asphalt,  brick,  and  creo- 
soted  wood  block.  J.  Q  Wickham,  City 
EIngr. 

Kearney,  Neb.— Citizens  Sept.  7  voted 
bonds  for  paving,  to  be  used  as  needed. 
E.  H.  Morey,  East  Twenty-seventh 
Street.  Kearney,  Engr.;  T.  N.  Hartzell, 
City   Clerk. 

Missoula,  Mont. — City  Council  voted  to 
grade,  curb  and  construct  cement  walks 
on  West  Pine  Street;  cost  about  JiO.OOO, 

Pine  Bluff,  Ark.— Construction  of  road 
from  north  approach  of  free  bridge.  7 
miles  from  town,  to  Lonoke  County  Line, 
distance  of  21  miles,  is  contemplated.  C. 
M.  Phllpot  said  to  be  Interested. 

Beaumont,  Tex. — Bonds  for  $85,000  will 
be  sold  Oct.  5  by  J.  G.  Sutton,  City 
Secy.,  for  street  Improvements. 

Denton,  Tex. — About  $10,000  bonds  have 
been  sold  by  city  for  street  Improvements. 

Tsylor,  Tex. — About  $100,000  is  to  be 
spent  by  city  for  street  Improvements. 

Belllngham,  Wash. — City  Council  voted 
to  construct  concrete  sidewalks  on  Hum- 
boldt and  Whatcom  Sts.,  pave  Alabama. 
Iron,  Madison,  Elizabeth,  Dalkin  and 
Flora  Sts. 

North  Yakima,  Wash.  —  Bd.  County 
Comrs.  voted  to  construct  one-mile  water- 
bound  macadam  road  on  extension  of 
Tleton  Drive. 

Seattle,  Wash, — Plans  and  speciflcations 
submitted  by  A.  H.  Dimock,  City  Engr., 
to  Bd.  Pub.  Wks.  for  grading  and  pavins 
Beacon  Avenue:  cost  about  $17S,000. 

Stevenson,  Wash.  —  All  bids  opened 
Sept.  2  by  Charle.-)  H.  Nello.  Co.  Aud.,  for 
constructing  Section  2  of  the  Stevenson 
Carson  Road  have  been  rejected.  Lowest 
bid  $14,000. 

Walls  Walla.  Wash.— City  Council  voted 
to  spend  about  $2!>,000  for  street  improve- 
ments. 

Berkeley,  CaL— San  Francisco-Oakland 
Terminal  R.R.  wb.  contemplates  spending 
$40,000  for  street  Improvements. 

Burley,  Idaho. — Bonds  for  $50,000  for 
constructing  54  miles  of  the  Idaho- 
Pacific  State  Highway  in  Burley  Highway 
DIst.  will  be  sold  Sept.  27  by  Albert 
Plocger.  Prea.  Burley  Highway  Dlst., 
Burley.  Contract  for  constructing  this 
road  will  be  let  in  about  six  weeks;  $25,- 
000  Is  to  be  given  by  State,  making  about 
t7S,000  available  for  work.  E.  M.  Booth, 
State  Highway  Engr.,   Boise. 

Lewlston,  Idaho. — City  Council  approved 
plans  and  speciflcations  for  paving,  side- 
walks In  Sneclai  Improvement  Dlst  No.  1. 
Contract  about  to  be  let;  cost  $30,000. 

Montpeiler,  Idaho. — City  Council  voted 
to  construct  concrete  sidewalks,  cost 
about   $13,821. 

Twin  Falls,  Idaho. — City  Council  voted 
to  construct  cement  sidewalks  in  Local 
Improvement    Dlst.    No.    21. 

Vancouver,   B.  C. — See  "Railroads." 


BIOS     DESIRED, 

Connecticut. — Until  Sept.  22  by  Charles 
J.  Bennett.  State  Highway  Comr.,  Hart- 
ford, for  coiMtructing  sections  of  high- 
way In  towns  as  follows  (length  given 
approximate  only): 

Colebrook — 7*00  lin.  ft.  5-in.  native  stone 
macadam  on  Colebrook- Robertsvllle  Road. 
Plana  at  bouae  of  John  A.  Deming,  Cole- 


Oaeatur.    Tann, — Ai 
far    road    Imprevi 
Oaaaty  Comra. 


flM,M«    bonda 
aoM    by    Melsa 


Laadan,  Tann.— County  Court  voted 
tltja*  bonda  for  eomplatlns  Dtxla  Hlsb- 
way  to  Loudon  County  Line. 

Clavaland   Hsighta,  Ohio.— Sea  "Mlaeal' 


Napalann.  Ohio.— About  %*%.«M  Union 
Oomrtr  road  lmprov>aient  bonda  have 
bean  aoid  by  County  Comra. 

N«w  l.axlnaton,  Ohio.— Booda  will  ba 
aold  by  Oyde  M.  Forakcr,  Co.  Aud., 
Sept.  17,  for  Improvins  Inter-County 
Hlshway. 


Orahso— K.ME  lln.  ft  8-ln.  Ur  penetra- 
tion, t-ln.  aaphalt  penetration  or  topeka 
on  Consreaa  Avenue,  Main  Street  and 
Savin  Avenue.  Specification  at  Select - 
men'a  Office,  West  Haven. 

City  of  New  Haven  and  Town  of  North 
Raven — 10.418  lln.  ft.  amleslte,  warrenlte 
or  topeka  on  Hartford  Turnpike.  Speclfi- 
cationa  at  offlce  of  O.  W.  Head,  Division 
Ensr..  Chamber  of  Commerce  Building, 
New  Haven. 

Newlngton— S400  lin.  ft.  amieslte,  8-in. 
tar  penetration  or  $-ln.  asphalt  penetra- 
tion on  Hartford-Newlngton  Road  Speci- 
fications at  Town  Clerk's  Office,  Newlng- 
ton. 

Brookfield — 10,tS0  lln.  ft.  graded  road  on 
Danbury  Road.  Plans  and  specifications 
at  Town  fTlerk's  Offlce.  Brookfield. 

Litchfield — i  aactions  of  4-ln.  trap  rock 


macadam  construction.  Plans  at  Select- 
men's Offlce.  Litchfield. 

Stamford— 30,0S0  lin.  "•  <>'  PJ^eU"! 
native  stone  macadam  on  the  High  Kiage 
Road.  Plans  and  specifications  at  Select- 
men's Offlce.  Stamford. 

Jersey  City,  N.  J.— Until  Oct.  7  by  Co. 
Bd.  Chosen  Freeholders  for  paving  Pas- 
saic Avenue  and  Patcrson  Plank  Road 
with  granite  blocks. 

Newark,  N.  J.— Until  Sept.  30.  for 
paving  portions  on  N.  Seventh  Street 
from  Park  to  Fourth  Avenues  with  bltu- 
llthlc on   6- in.   concrete. 

West  Paterson,  N,  J.— Until  Sept.  27, 
by  Street  Com.  of  Council  of  West  Pater- 
son, for  macadamizing  portion  of  Gar- 
baldl  and  Grover  Avenues.  Edw.  A.  Mul- 
roony,  Boro.  Clk. 

Philadelphia,  Pa.— Local  press  reports 
state  bids  desired  until  Sept.  21  by  Bu- 
reau of  Highways  for  improving  boule- 
vard between  Sixteenth  and  Seventeenth 
Streets  for  parkway  east  of  Logan  Square. 

Baltimore,  Md.— Until  Sept.  22  by  Bd. 
of  .\wards,  care  City  Register,  for  Contr. 
144_Improving  Elllcott  Driveway.  Alter- 
nate bids  for  paving  approximately  as 
follows:  Sheet  asphalt.  18,800  sq.  yds.; 
bituminous  macadam,  18,800  sq.  yds.;  re- 
inforced  concrete,   24,000  sq.    yds. 

Maryland.- See  "Bridges." 

Dayton,  Tenn,  —  Until  Sept.  23  by 
County  Highway  Comn.  (J.  H.  Hosklns, 
Ch.  Engr.).  Dayton,  for  relocating,  grad- 
Insr  and  Improving  and  macadamizing  In 
Whea  County  and  furnishing  f.o.b.  cars 
at  different  stations  in  Rhea  County, 
cement,  concrete  culvert  pipe,  vitr.  cul- 
vert pipe,  corrugating  iron  culverts  and 
c.-l.  culvert  pipe,  advertised  In  Engineer- 
ing Record. 

Jacksboro,  Tenn. — Until  Oct.  2  by  Bd. 
Highway  Comrs.  (H.  G.  Murray,  Chmn.), 
Jacksboro,  for  grading  and  macadamizing 
pike  roads  Nos.  2,  7  and  8. 

Louisville,  Ky.— Until  Sept.  22,  by  Bd. 
Pub.  Wks.  (Roger  G.  McGrath,  Secy.), 
for  paving  a  number  of  alleys  with  viti, 
block. 

Whltesburg,  Ky. — Press  reports  state 
bids  desired  Sept.  22  by  Letcher  Fiscal 
Court  for  constructing  road  from  Whites- 
burg  to  Colly,  a  distance  of  about  2  miles. 

Bexley,  Ohio. — Until  Sept.  27  by  Chester 
A.  Miller.  Village  Clk.,  for  improvins 
'  Pleasant  Ridge  Avenue,  from  Mound  to 
Main  Streets,  by  grading,  curbing  and 
paving  with  brick,  asphalt  or  treated 
macadam.  Jennings,  Lawrence  &  Lind- 
say, Engrs.,  Hartman  Building,  Colum- 
bus. 

Leetonla,  Ohio, — Reported  desired  by  T. 
H.  Carroll,  Township  CHk.,  for  improving 
roads: 

Sept.  20.  2.05  miles  grading,  curbing  and 
paving  with  brick. 

Sept.  21,  11,777  yd.  brick  or  cement  pav- 
ing, curbing,  and  15,600  yd.  excav. 

Sept.  22,  4246  yd.  paving,  brick  or 
cement  curbing  and  bridging,  6557  yd. 
excav. 

Indiana.— Unlll  Oct.  8  by  Co.  Comrs.. 
Franklin,  for  constructing  2Vi  miles  of 
gravel  road  between  Johnson  and  Marlon 
Counties.     H.  L.  Knox,  Co.  Aud. 

Indiana. — By  Co.  Comrs.  for  construct- 
ing roads  as  follows: 

Oct.  4.  Franklin,  for  constructing  two 
gravel  roads,  one  2%  miles  long  and  the 
other  %  mile  long;  also  for  constructing 
turnpike  In  Pleasant  Township. 

Oct.  8,  Muncle,  for  graveling  or 
macadamizing  highways  in  Delaware  Co, 
Francis  M.  Williams,  Co.  Aud. 

WInamac,  Ind. — Until  Oct.  5  (readver- 
tlsed)  for  constructing  Relnholdt  gravel 
road  In  Tippecanoe  Township,  a  dis- 
tance of  three  mllaa;  cost  $9,721.  All 
bids  opened  Sept.  7  rejected.  C.  E. 
Paul,   Co.   Surveyor. 

Chicago,  Ml. — Until  Sept.  21  by  Bd. 
Local  Improv.  (Edw.  J.  Glackln,  Secy.) 
for  constructing  cement  sidewalks  on  W. 
Eighty-seventh.  W.  Forty-first,  W.  Forty- 
fourth  and   numerous  other  streets. 

Until  Sent.  22  by  Chicago  Union  Sta- 
tion Co.  (Thomas  Bond,  Ch.  Engr.)  for 
improving  Canal  and  Monroe  Streets,  by 
raising  said  streets  to  ordinance  grade 
and  relaying  granite  block,  constructing 
vaulted   concrete  sidewalks. 

Riverside,  III,— Until  Sept.  20  by  Bd. 
I.ocal  Improv.  (W.  S.  Burling,  Pres.)  for 
approximately  13,000  sq.  yd.  two-course 
reinforced  concrete  pavement.  Village 
will  furnish  cement,  sand  and  gravel. 
C.  N.  Roberts,  Engr.,  106  N.  Clark  Street, 
Chicago. 

Lake  Qeneya,  Wis.— Reported  desired 
until  Sept.  20  by  City  Clerk  for  paving 
numerous  alleys  and  intersections  with 
4-ln.  vltr.  brick  on  sand  cushion. 

Walker,  Minn.— Reported  desired  until 
Sent.    26   by   C.    D.    Bacon.    Co.    Aud.,    for 

?inn%.'^".''*'  ^L*!''*^X  ^•'-  82.  In  all  about 
7*""  X?-  •"'•"Pll'lng,  24.095  cu.  vd.  surfac- 
ing, 2,1,175  cu  yd.  ditching,  culverts,  etc. 
St    pLIjI       ^^*"''  ^"«'"-'  16  Fulton  Block, 

T>*J?'  tIt,*'"'*5^^"''— ''"'"  Oct.  5,  by  Bd, 
Pub.  Wks.  (W.  T.  Flndly,  Secy.)  for  Im^ 
proving  portions  of  Marcus,  Tower  Grove 

tuu  '*r.i*'v^''f""«"  *"^  Soulard  Street 
with    vltl.    brick    pavement    and    granite 


North  Yakima,  Wash.— Until  Sept.  20, 
by  Bd.  Co.  Comrs.,  tor  graveling  road 
near  Zillah. 

Until  Sept.  22,  constructing  1%  miles 
gravel  road  on  Summit  View  Road,  and 
5%  miles  In  Wenas  Valley.  O.  A.  Bra- 
shears,    Co.    Engr. 

Tillamook,  Ore.— Until  Sept.  23  by  John 
Aschim,  City  Recorder,  for  paving  with 
straight  reinforced  concrete  on  Second 
Avenue,  about  4359  sq.  yd.;  cost  $7,798. 
F.  E.  Hobson,  Engr.,  Tillamook. 

East  San  Diego,  Gal. — Until  7.  30  p.  m. 
Sept.  20  by  City  Clerk  for  improving  nine 
blocks  on  Hugh  Avenue  and  cross  streets, 
about  36,000  cu.  yd.  excav.,  40,700  cu.  yd. 
embankment,  13,000  lin.  ft.  concrete  curb, 
68,000  sq.  ft.  concrete  sidewalks,  13,000  sq. 
ft.  cobble  stone  gutter,  etc. ;  cost  $45,000. 
H.  A.  Kuehmsted,  City  Engr. 

Los  Angeles,  Gal. — Reported  desired 
until  Sept.  20  by  H.  J.  Le  Lande,  County 
Clk.,  for  improving  Artesia  and  Amheim 
Roads,  in  all  about  12,835  sq.  yd.  concrete 
pavement,  with  bituminous  wearing  sur- 
face, etc. 

Ontario,  Gal.- Until  Sept.  27  by  Bd.  City 
Trus.  for  improving  East  and  West  road- 
ways of  Euclid  Avenue,  reqviirins  approx- 
imately 345,000  sq.  ft.  concrete  pavement, 
152,000  sq.  ft.  macadam  pavement  and  56,- 
000  sq.  ft.  concrete  gutters. 

Santa  Ana,  Gal,— Until  Sept.  21  by 
County  Bd.  Superv.  for  reconstructing,  re- 
pairing and  rebuilding  Sect.  2,  Irvine 
Boule.     W.  B.  Williams,  Co.  Clk. 

Ventura,  Gal, — Reported  desired  Sept.  21 
by  Bd.  Superv.  tor  paving  extensions  of 
Bardsdale  bridge,  in  all  about  13,340  sq.  ft. 
bituminous  macadam  pavement  of  3  In. 
thickness.     J.  P.  McCloskey,  Co.  Clk. 

Boise,  Idaho.— Until  Sept.  18,  by  State 
Highway  Comn.,  Boise  (E.  M.  Booth, 
Engr.),  for  constructing  26"^  miles  Idaho- 
Pacific  Highway  In  Bannock  County.  E2s- 
tlmated  cost  $26,600  tor  grading  work, 
$1,900  tor  concrete  culverts.  Also  con- 
structing 2  miles  of  Idaho-Pacific  High- 
way in  Canyon  County;  cost  $4,000. 


PRICES     AND     LETTINGS. 

iflndicates  awarded  contract. 

■^Boston,  Mass. — Contract  awarded  by 
Metropolitan  Park  Comn.,  Boston,  to 
Rowe  Contr.  Co.,  Maiden,  for  grading, 
surfacing  and  other  work  on  Charles 
River  Reservation,  from  Charles  Bank 
Road  to  Brooks  Street,  Newton,  and  Bos- 
ton, at  foUowmg  bid  (bids  opened  Sept. 
7):  8500  cu.  yd.  earth  grading.  40  cts. ; 
2000  lin.  ft.  10-ln.  vitr.  pipe  drain,  40  cts.; 
30  lin.  ft.  24-in.,  $2.25;  38  catchbaslns 
and  manholes,  $30;  300  lin.  ft.  straight 
edgestone,  $1.25;  60  lln.  ft.  curved  edge- 
stone,  $1.50;  7000  cu.  yd.  loam  to  be  fur- 
nished by  contractor.  $1.15;  16,500  sq.  yd. 
roadway  surfacing,  35  cts.;  4100  sq.  yd. 
walk  surfacing.  30  cts.;  total  $21,040.  Next 
three  lowest  bids:  John  J.  Marlin,  Water- 
town,  $21,533;  J.  H.  Sullivan  Co.,  Brighton, 
$21,715,  and  J.  C.  Coleman  &  Sons  Co., 
Boston,  $22,635.     John  R.  Rablln,  Engr. 

■^^Massachusetts.  —  Following  are  bids 
opened  Sept.  14  by  Massachusetts  High- 
way  Comn.,    Boston,    for  paving: 

♦Barre  to  Petersham — (three  bids)  R, 
H.  Newell  Co.,  Uxbridge,  $13,847  (awarded 
contract) ;  Charles  E.  Home,  Mlllbury, 
$14,604;   R.   F.   Hudson,  Melrose,   $14,458. 

^Leominster — (two  bids)  R.  H.  Newell 
Co.,  Uxbridge,  $6,857  (awarded  contract), 
and  J.   Keating  &  Son,   Fitchburg,   $6,241. 

♦Bralntree — (three  bids)  E.  J.  Rourke, 
Abington,  $12,390  (awarded  contract); 
Powers  Bros.,  Brockton,  $12,514;  Alco 
Contr.  Co.,  178  North  Street,  Boston,  $12,- 
632. 

Deerfield — (three  bids)  Archie  G.  Perry, 
Brattleboro.  Vt.,  $16,566;  Lane  Constr. 
Corp.,  Merlden,  Conn.,  $18,238;  R.  H, 
Newell  Co.,  Uxbridge,  $17,872.  (Not 
awarded.) 

-A-Farmlngdale,  L,  I,,  N.  Y. — Contracts 
awarded  by  Bd.  Trus.  Long  Island  Agri- 
cultural School  as  follows:  25.000  ft.  con- 
crete walks  at  11  cts.,  1000  lin.  ft.  curb  at 
50  cts.,  2000  sq.  ft.  crossings  at  20  cts.,  to 
Delta  Contr.  Co. 

■*-New  York,  N.  Y. — Contracts  awarded 
Aug.  31  by  Marcus  M.  Marks,  Pres.  Man- 
hattan Boro.,  for  paving  as  follows; 

Sheet  asphalt:  To  Sicilian  Asphalt  Pav- 
ing Co.,  41  Park  Bow  (four  contracts), 
104th  Street,  Central  Park  West  to  Man- 
hattan Avenue,  $3,057;  Fiftieth  Street, 
Madison  Avenue  to  328  ft.  east,  $2,516; 
Forty-ninth  Street,  Sixth  to  Seventh 
Avenues,  and  Eighth  to  Ninth  Avenues, 
$11,818,  and  Broadway,  Forty-seventh 
Street  to  Columbus  Circle,  and  Forty- 
eighth  Street,  from  Broadway  to  Eighth 
Avenue,  $62,692;  to  Barber  Asphalt  Co., 
233  Broadway,  212th  Street,  from  Harlem 
River  to  Tenth  Avenue,  $8,172, 

Granite  block:  To  W.  J.  Fitzgerald,  547 
W.  Forty-fifth  Street,  MadLson  Street, 
from  Roosevelt  to  New  Chambers  Streets, 
and  Exterior  Street,  from  Seventy-sixth 
to  Seventy-seventh  Streets,  at  $3,185  and 
$4,384  respectively. 

Rochester,  N,  Y. — Lowest  bid  opened  by 
Bd.  Contract  and  Supply  for  paving  Elll- 
cott Street  with  asphalt  submitted  by 
Rochester  Vulcanite  Pavement  Co.,  Roch- 
ester, at  $1.60  per  sq.  yd. 

-A-Ellzabeth,  N,  J. — Contracts  awarded 
aa  follow.s  for  paving:  Union  Paving  Co., 
Philadelphia.  Pa.,  Anna  Street  with  as- 
phalt, and  Murray  Street  with  asphalt, 
at  $8,361  and  $15,610  respectively;  John 
E.   Donovan,    for  granite   block  on  Broad 
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Street,  $29,755;  Standard  Bitulithic  Co., 
Newark  (four  contracts),  resurfacing 
Court  Street  with  asphaltic  concrete, 
J3,464;  Second  Street,  $5,407;  South 
Street.  $1,270;  Washington  Street,  $2,862. 
Uvalde  Asphalt  Paving  Co.,  Jersey  City, 
resurfacing  with  asphaltic  concrete  Ir- 
vington  Avenue  and  Prince  Street,  $6,862, 
and   West    Grand    Street   at   $12,825. 

•Jersey  City,  N.  J.— Contract  for  pav- 
ing with  bituminous  concrete,  about  39,500 
sq.  yd.,  on  Arlington  and  Garfield  Ave- 
nues, awarded  by  City  Comn.  to  William 
J.  Coughlin,  Jersey  City,  at  about  $37,000. 

-^Jersey  City,  N.  J. — Contract  for  re- 
paving  Storms  Avenue  from  Bergen  to 
Summit  Avenues  awarded  Van  Keuren 
Co.,  Jersey  City,  at  89.9  per  cent  of  the 
standard. 

♦  New^ark,  N.  J. — Contracts  for  paving 
awarded  by  Bd.  Chosen  Freeholders  as 
follows  (bids  opened  Sept.  7):  Central 
Avenue,  East  Orange,  with  bitulithic,  to 
Northern  Constr.  Co.,  Boston,  Mass.,  at 
$56,975.  and  for  Washington  Avenue, 
Nutley,  with  bitulithic,  to  Standard 
Bitulithic  Co..  Newark,  at  $76,489. 

•  Philadelphia,  Pa, — Contracts  awarded 
by  Dept.  Wharves.  Docks  and  1^'erries 
(John  Meigs.  Dir.)  as  follows  (bids  opened 
Aug.  30:  Resurfacing  upper  deck  of  Kace 
Street  pier,  to  Carter  Paving  Co.,  641  N. 
Eighteenth  Street,  at  $6,000,  and  Ehret 
Roofing  &  Manufacturing  Co.,  Drexel 
Building,  for  resurfacing  upper  deck  of 
Chestnut  Street  pier,  at  $6,439. 

Philadelphia,  Pa. — Following  are  low 
bids  opened  Aug.  28  by  Dept.  of  Pub. 
Wks.  (William  H.  Connell,  Ch.  Bureau  of 
Highways): 

Asphalt  pavement,  6-in.  concrete  base, 
low  bidders:  EJastern  Paving  Co.,  Penn 
Square  Building;  Union  Paving  Co, 
Thirtieth  and  Locust  Streets;  average 
price  of  $1,572  per  sq.  yd.;  total  of  low 
bids    $32,518. 

Bituminous  pavement  including  6-in. 
concrete  base  and  paint  coat,  low  bidder. 
Union  Paving  Co.,  Thirtieth  and  Locust 
Streets;  average  price  of  $1.60  per  sq. 
yd.;  total  $11,863. 

Asphalt  pavement,  6-in.  concrete  base, 
low  bidders:  Union  Paving  Co..  Thirtieth 
and  Locust  Streets;  Barber  Asphalt  Pav- 
ing Co.,  Land  Title  Building;  Eastern 
Paving  Co.,  Penn  Square  Building;  aver- 
age price  $1,466  per  sq.  yd.;  total  $46,131. 

Vitrified  block  pavement,  G-ln.  con- 
crete base,  low  bidder:  Philadelphia  Pav- 
ing Co.,  1345  Arch  Street;  average  price 
$2.34   per  sq.    yd.;    total   $7,186. 

Granite  block  pavement,  6-in.  concrete 
base,  low  bidders:  E.  Mark  Contr.  Co., 
Twenty-first  and  Somerset  Streets; 
McNichol  Paving  &  Constr.  Co.,  1923 
Cherry  Street;  James  Kane,  4840  N. 
Mascher  Street:  Philadelphia  Paving  Co.. 
1345  Arch  Street;  average  price  $3,037 
per  sq.  yd.;   total  $45,433. 

Wood  block  pavement,  mortar  cushion 
and  6-in.  concrete  base,  low  bidders: 
Richard  Lamb,  136  Liberty  Street,  New 
York      -- -      ■ 


County  Fiscal  Court  at  BTrownsville  to  A.        *Tacoma,   Wash. — Contract   for   paving 
A.     Smith,     Mount    Pleasant,     Tenn.,     at    3.7  miles  Sumner-Buckley  Highway,  Per- 


$11,000. 


Gallon,  Ohio. — Following  are  totals  of 
bids  opened  Aug.  26  by  A.  F.  Unkrlch, 
Dir.  Pub.  Service  for  improving  Church 
Street  (a)  brick;  (b)  asphalt:  Brooks 
Constr.  Co..  Fort  Wayne,  Ind.  (a)  $40,095; 
Fred  Gauget  &  Son,  Mansfield  (a)  $40,800; 
C.  E.  Williams,  Grand  Rapids,  Mich,  (b) 
$39,247;  Ohio  Engr.  Co.,  Lorain  (b) 
$41,192. 

♦Contract  awarded  to  Brooks  Constr. 
Co.  for  brick  paving,  at  following  bid:  Falls.  Mont.,  for  improving  certain  streets 

7435  cu.   yd.   excav. $0.31    ^nd  avenues  in  Improv.   Dlst.   No.   3  and 


manent  Highway  No.  7  awarded  by  Bd. 
County  Comrs.,  to  Washington  Paving 
Co.,  Savage-Scofleld  Bldg.,  Tacoma,  at 
$32,243. 

•San  Francisco,  Cal. — Contract  award- 
ed Owen  McHugh,  Uuss  Bldg.,  for  paving 
Arguello  Boulevard  and  north  half  of 
Fulton  Street,  between  Twenty-eighth 
and  Thirty-seventh  Avenues,  at  $15,616. 


•Saint  Marias,  Idaho.— Contract  award- 
ed   Two    Miracles    Concrete    Corp.,    Great 


612  ft.  circular  curb,  5x20  stone 0.85 

10,086  ft.  straight  curb,  5x20  stone 0.49 

864  ft.  stone  edging 0.40 

17,717    sq.    yd.    concrete    foundation, 

5   in 0.70 

17,717  sq.  yd.  sand  cushion 0.08 

17,717  sq.  yd.  cement  filler 0.10 

30  inlets,  ea 12.00 

5  manholes,  ea 22.00 

10.086  ft.  subdrain,  3  in 0.03 

.lOO  ft.   sewer,  storm,   10  in 0.35 

900  ft.   sewer,  storm,   12  in 0.45 

1990  ft.  sewer,  storm,  15  in 0.50 

888   ft.   sewer,   storm,    18   in 0.65 

17,717  sq.  yd.  brick  paving 0.76 

•Lorain,  Ohio. — Contract  for  paving 
East  Twenty-eighth  Street  about  15,700 
sq.  yd.  (bids  opened  Sept.  8)  awarded  Ohio 
Eng.  Co.,  Lorain,  at  $37,191.  Other  bid- 
ders: Pace  Bros.,  Lakewood,  $37,276,  and 
Gibson  &  Scott,  Cleveland,  $39,528.  C.  M. 
Osborn,  City  Engr. 

•Xenia,      Ohio. — Contract     for     paving 


4  (bids  opened  Sept.  3)  at  $23,411.  Next 
three  lowest  bids:  Speaker  &  McKee, 
$25,043;  Mitchell  Bros.  &  Payne,  Spokane, 
Wash.,  $25,044,  and  C.  A.  Barnette,  Spo- 
kane, Wash.,  $25,141.  Charles  R.  Schulte, 
City  Clk. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK 

Nutley,    N.    J, — Bd.    Health   considering 
garbage  disposal  plant. 

Galveston,  Tex, — Only  bid  received  and 
opened  by  City  Comrs.  Sept.  9  for  garbage 


•XenIa,      OhiO;— contract     lor     Paving    disposal  reported  submitted  by  Texas  Nu 
Third  Street  with  sheet  asphalt  awarded     p^^j  q^      ^  i,id  25  cts.   per  ton  for  car 


by  City  Bd.   Control  to  Andrews  Asphalt 
Paving  Co.,  Hamilton,  at  $22,455. 

•Indianapolis,  Ind. — Contract  for  pav- 
ing Eighteenth  Street  with  bituminous 
concrete  awarded  by  Bd.  Public  Wks.  to 
Kokomo  Asphalt  Paving  Co.,  Kokomo,  at 
$14,826. 

•Mount  Vernon,  Ind, — Contract  award- 
ed Sept.  7  for  constructing  2  gravel  roads 
In  Black  Township,  about  15,564  ft.,  to 
Lawrence  J.  Utley,  Mount  Vernon,  at 
$9,614.     Joseph  R.  Haines,  Co.  Aud. 

•Belleville,  III. — Contract  for  paving 
Busch  Avenue  Paving  Dist.  awarded  by 
Bd.  Local  Improvements  to  Reeb  Bros., 
Belleville,  at  $18,230. 

•Contract  for  paving  Olive  Street 
Dist.  for  city  awarded  to  HoefEken  Bros., 
Belleville,  at  $17,399. 

•Rock  Island,  III, — Contract  for  paving 
with  brick  on  Twenty-fourth  Street  and 
Si.xteenth  Avenue  awarded  Tri  City 
Constr.  Co.,  Davenport,  Iowa,  $2.04  and 
$2.09  per  sq.  yd.;  total  $18,977. 

•  Boscobel,  Wis. — Contract  for  6500  sq. 
yd.  concrete  pavt.  (bids  opened  Sept.  2) 
awarded  Edward  L.  Bartlett,  Watertown, 
at  $1.41  per  sq.  yd.     W.  E.  Howe,  Mayor. 

•Fremont,  Neb. — Contract  for  paving 
Fourth  Street  with  granite  concrete 
awarded  by  City  Council  to  A.  D.   Sears, 


_  per 

Ing    for    garbage    by    converting    it    into 
patented  fuel. 


HYDRAULIC  CONSTRUC- 
TION    AND     RIVER 
IMPROVEMENTS 


municipal  wharves  and  docks,  schoolB 
and  street  Improvements.  F'lans  com- 
pleted and  contracts  soon  to  be  let  for 
constructing  the  wharves  and  docks.  J. 
B.  Bisland,  City  Attorney. 

Irrigation  Work— Echo,  Ore. — Reported 
contract  will  soon  be  let  by  Directors  of 
Teel  Irrigation  Dist.,  Echo  (O.  D.  Teel, 
Chmn.),  for  reclaiming  20,000  acres;  cost 
$800,000. 

Canal  Work— Brlgham,  Utah.— It  U  re- 
ported that  the  Hammond  Canal  is  to  be 
Improved,  the  acreage  increased  from  6500 
to  7500  acres.    W.  V.  Call,  Local  Mgr. 

Retaining  Wall,  Etc.— Vancouver,  B.  C. 

— See  "Railroads." 


BIDS     DESIRED. 

Wharf  Improvement — Fort  De  Sota, 
Fla. — Until  Oct.  1  at  Quartermaster's 
office.  Fort  Dade  (Lieut.  Jacob  Frank, 
Acting  Q.  M.,  U.  S.  A.),  for  repairing 
Quartermaster's  wharf  at  Fort  De  Soto. 

Levee  Work— Alexandria,  La.— By  Red 
River,  Atchafalayam  and  Bayou  Levee 
Dist.  Comrs.  (Howard  B.  Gist,  Secy., 
Alexandria)  for  constructing  White  Place 
to  Wilson  Point  levee,  riverside  enlarge- 
ment, approximately  140,000  cu.  yd.;  cost 
about  $17,000. 

Levee— Convent,  La.— Until  Sept.  21  by 
Bd.  Comrs.  Pontchartrain  L*vee  Dist., 
Convent,  for  Kennerville  Levee,  new  levee 
and  riverside  enlargement;  approximately 
.125,000  cu.  yd.;  cost  $21,975. 

Ditch— Galloway,  Ohio.— Bids  will  be 
opened  Oct.  1  by  Co.  Comrs.,  Columbus, 
for  main  ditch:  Section  1,  Section  2,  lat- 
erals 2  and  5;  Section  3,  laterals  1,  3,  4 
and  6,  21,375  cu.  yd.  excav.,  drain  tile, 
Y-branches,  etc.,  for  Krebs  ditch,  in 
Pleasant  Township;   total  cost  $14,669. 

Ditch  —  Atlantic,  Iowa. — Reported  de- 
sired until  Sept.  20  by  Co.  Comrs.  for 
constructing  drainage  ditch  in  Indian 
Creek  Drainage  Dist.  No.  1,  approximately 
3  miles  long,  to  consist  of  129.000  cu.  yd. 
excav.  J.  H.  Wayne, 
Bluffs. 


Engr.,     Council 


•St.  Louis,  Mo. — Contracts  awarded 
Sept.  10  by  Bd.  Pub.  Service  for  paving 
as  follows: 

Asphalt  pavement:  Florissant  Avenue, 
from  C;arrie  to  Bernays  Avenues,  40,910 
sq.  yd.,  G.  A.  Heman,  Salt  Lake  City, 
Utah,  cost  $82,067;  Ashland  Avenue,  from 
Cora  to  Marcus  Avenues,  2205  sq.  yd.. 
Granite  Bituminous  Paving  Co.,  Pierce 
Building,  $5,844 


McNichol    Paving    &    Constr.    Co., 
1923   Cherry   Street:    average   price   $2,809     Fremont,  at  $1.34  per  sq.  yd 
per  sq.    yd.;    total   $13,152. 

Waterbound  macadam  3-in.  on  a  5-ln. 
broken  stone  base,  low  bidders:  J.  F. 
Shanley  &  Co.,  Commercial  Trust  Build- 
ing: Dwyer  &  Co..  1524  Chestnut  Street; 
P.  J.  Snyder  &  Co..  903  Bailcv  Building; 
Pugh  &  Hubbard,  731  Witherspoon 
Building;  Curtis  Bros..  Torresdale  Avenue 
and  Magee  Street;  average  price  98.3  cts. 
per    sq.    yd.:    total    $37,078. 

Bituminous  pavement,  5-in.  concrete 
base,  low  bidder:  Union  Paving  Co., 
Thirtieth  and  Locust  Streets:  average 
price   $1,611   per  sq.   yd.;   total   $11,757. 

Bituminous  macadam  resurfacing 
(penetration),  low  bidder:  P.  J.  Snyder  & 
Co.,  903  Bailey  Building;  average  price 
69  cts.  per  sq.  yd.;  total  $5,590. 

Passyunk  Avenue  Improvement,  low 
bidder:  E.  H.  Vare.  712  Lincoln  Build- 
ing, asphalt  pavement,  6-in.  concrete 
base;  average  price  $1,435  per  sq.  yd. 
and  granite  block  pavement,  6-ln.  con- 
crete base,  average  price  $3,245  per  sq. 
yd.;    total    $42,837. 


PROPOSED     WORK 

State  Canal  Work- Albany,  N.  Y. — See 
"Paving  and  Roads." 

State  Canal  Work,  Albany,   N.   Y.— See 

"Bridges." 

Storm  Water  Drainage  System — Atlan- 
tic  City,  N.  J. — Contract  soon  to  be  let  by 
City  Commission  for  constructing  exten- 
sion to  storm  water  drainage  system  In 
Inlet  and  Chelsea  Sections  of  city;  cost 
about  $100,000. 

Creek  Improvement — Erie,  Pa. — Farley 
Gannett,  Harrisburg,  making  surveys, 
plans  and  estimates  for  improving  Mill 
Creek.     B.  E.  Briggs,  City  Engr. 

Drainage — Savannah,  Ga. — Co.  Comrs. 
taking  steps  to  construct  drainage  system, 
to  include  about  fifteen  miles  of  main 
canals  and  thirty  miles  of  laterals. 

Drainage — Yazoo  City,  Miss. — Bonds  for 
$78,000  reported  sold  by  Atchafalaya 
Draineige  Dist.,  to  complete  drainage 
work. 

Drainage — Paducah,  Ky,— Engineers  F. 
F.  Shafer.  Federal  Drainage  Expert,  and 
W.  C.  Kelly,  Dist.  Engr.,  Union  City, 
Tenn.,  have  filed  with  the  County  Judge 
official    reports    on    drainage    survey    of 


Wood  block:  Skinker  Road,  from  south  Mayfield  Creek  Section,  which  includes  a 
-  ■  —  main  ditch  about  23.25  miles  long,  requir- 
ing about  2.430.000  cu.  yd.  excav.  and  ten 
laterals,  a  total  length  of  14  miles;  about 
25,225  acres  will  be  affected.  Cost  re- 
ported at  $281,832,  and  If  bridges  are  con- 
structed In  connection  with  work,  the 
cost  will  be  $38,000  additional. 


•Baltimore,  Md. — Contract  awarded  by 
Bd.  Awards  for  paving  Rosedale  Avenue 
from  Edmondson  to  Arunah  Avenues  and 
Arunah  Avenue  westward  to  P.  Flanigan 
&  Sons.  Baltimore,  at  $1.32  per  sq.  yd.  for 
sheet  asphalt,  6  in.  concrete  base. 

•Charleston,  W.  Va. — Contracts  for 
pavlncr  awarded  by  City  Council  as  fol- 
lows (price  given  per  sq.  yd.):  W.  Second 
Street,  with  asphaltic  concrete,  to  R.  M. 
Hudson  &  Co..  at  $1.65;  Crescent  Road 
and  Bridge  Street,  with  brick,  to  Glover  & 
Kimberlin,  Charleston,  at  $1.80;  Monon- 
galia. Kanawha  and  Sixth  Streets  and 
Columbia  Boulevard,  with  asphaltic  con- 
crete, and  Caroline.  Maryland  Streets  and 
Pennsylvania  Avenue,  with  asphalt,  to 
Federal  Asphalt  Co.,  Hamilton,  Ohio,  at 
from  $1.62  to  $1.69;  Roane  Street,  with 
asphaltic  concrete,  to  Carey,  Reed  &  Co., 
Lexington.   Ky.,  at  $1.74. 

•Memphis,  Tenn.  —  Following  are  4 
lowest  bids  opened  Aug.  31  by  C.  C. 
Pashhy.  Citv  Clk..  for  paving  ,S.  Main 
Street,  about  9200  sq.  yd.:  Koehler  Bros.- 
Fowler  Constr.  Co.,  Memphis,  $22,204 
(awarded  contract):  E.  .1.  Wetterstrom, 
Kansas  City.  Mo.,  $22,563;  M.  E.  Larkin, 
Memphis,  $22,748.  and  Turner  &  Thomas, 
Memphis.  $22,765.  D.  C.  Miller,  Ch.  Clk. 
Eng.  Dept. 

•  Brownsville,  Ky. — Contract  for  con- 
structing 3H  miles  turnpike  from  Browns- 
ville   to    Rhoda    awarded    by    Edmonson 


line  of  Forest  Park  to  south  line  of  For- 
syth Boulevard,  28,295  sq.  yd.,  Webb- 
Kunze  Constr.  Co.,  5927  Foyler  Avenue, 
$84,712;  Market  Street,  Broadway  to 
Twelfth  Street,  5180  sq.  yd.,  Eyermann 
Constr.  Co.,  1216  S.  Grand  Avenue,  $17,- 
225. 

Brick:  Marcus  Avenue,  Margaretta 
Avenue  to  Kingshighway  Northeast.  11,- 
660  sq.  yd.,  and  from  Kingshighway  to 
Florissant  Avenue.  8720  sq.  yd.,  both  to 
G.  A.  Heman.  Salt  Lake  City.  Utah,  at 
$29,707  and  $21,027  respectively;  Lilburn 
Avenue,  from  Euclid  Avenue  to  Kings- 
highway,  3025  sq.  yd.,  Perklnson  Bros. 
Constr.  Co.,  3237  Carter  Avenue,  $7650; 
(bhariton  Street,  from  Broadway  to  Ne- 
braska Avenue,  3310  sq.  yd.,  Ruecking 
Constr.  Co.,  4036  Marine  Avenue,  $7,614; 
Duncan  Avenue,  from  Vandeventer  Ave- 
nue to  Sarah  Street,  running  north  to 
Decatur  Avenue,  5500  sq.  yd.,  and  Arling- 
ton Avenue,  from  St.  Louis  Avenue  to 
Natural  Bridge  Avenue,  6480  sq.  yd.,  both 
to  Hanick  Quarry  &  Constr.  Co.,  Euclid 
and  Ashland  Avenues,  $13,480  and  $15,493 
respectively. 

•Cheney,  Wash. — Contract  for  ap- 
proximately nine  miles  of  concrete  walks 
and  crosswalks  on  First  to  Sixth  Streets 
and  waterbound  macadam  on  First  Street 
awarded  Mitchell  Bros.  &  Payne  of  Spo- 
kane,   at    $37,000    (bids    opened    Aug.    17). 


Drainage — Kenton,  Ohio. — Morgan  Eng. 
Co.,  Memphis,  Tenn..  engaged  as  engi- 
neers on  Upper  Scioto  Drainage  and  Con- 
servancy Dist.  in  Hardin  County.  Work 
will  consist  of  preparation  of  plans  for 
protection  of  about  25,000  acres  of  truck 
land,  and  for  a  portion  of  city  of  Kenton. 
This  territory  was  recently  damaged  by 
floods.  It  is  planned  to  begin  field  sur- 
veys at  once,  in  order  that  contracts  for 
construction  may  be  let  duriing  coming 
winter. 

Levee  Bonds — Portsmouth,  Ohio. — Bonds 
for  $70,000  will  be  sold  Oct.  5  by  George 
L.  Gableman.  City  Auditor,  for  levees  and 
embankments. 

Ditch — Manhattan,  Kan. — Blue  River 
Drainage  District  No.  10,  Riley  County, 
circulating  petitions.    Open  ditch  work. 

Drainage — Osawatomie,  Kan. — Petitions 
being  prepared  for  organization  of  a  15,- 
000-acre  drainage  district  on  Marais  des 
Cygees  River,  Miami  County. 

Ditch — Scandia,     Kan. — Petitions    being 

Next     lowest     bidder:     Miracle     Concrete  circulated  for  drainage  district,  3000  acres. 

Corp..  Great  Falls,  at  $39,069.    W.  L.  Mor-  Levee  and  open  ditch  work, 

gan,  City  Engr.  Drainage— Strong    City,    Kan.— Surveys 

•Pullman,     Wash. — Contract     for    con-  have   been   made   for  drainage  district  in 

structing    118.500    sq.    ft.    concrete    walks  Chase  County.     Open  ditch  work  contem- 

.awarded  by  City  Council  to  Mitchell  Bros,  plated. 


&  Payne,  Spokane,  at  $15,265. 

•Seattle,  Wash. — Contract  for  grading, 
paving  and  bridging  Admiral  Way  award- 
ed by  citv  to  Independent  Asphalt  Paving 
Co.,  "Northern   Bank  Bldg.,   at  $234,000. 

Seattle,  Wash. — Lowest  bid  opened  by 
Bd.  Pub.  Wks.,  for  paving  20th  Avenue, 
N.  E.,  N.  Fiorito  &  Bros.,  1630  25th  Ave- 
nue,   at    $21,481. 


Irrigation — Lyman,  Wyo. — Reported  Jo- 
seph W.  Field  of  Lyman  is  interested  in 
an  irrigation  project  here. 

Flood    Protection — Kansas    City,    Mo, — 

Surveys  to  be   made   for  permanent   flood 
protection   work   on   Turkey   Creek. 

Wharves.  Docks,  School  and  Paving 
Bonds — Orange,  Tex. — Attorney-General 
at  Austin  has  approved  $325,000  bonds  for 


Ditch— Morris,  Minn.— Until  Sept.  21  by 
C.  R.  WoUthan,  Co.  Aud.,  for  construct- 
ing Ditch  No.  17,  Stevens  County.  Esti- 
mated cost,  $6,802. 

Irrigation    Work— St.    Ignatius,    Mont. — 

Until  Oct.  12  by  U.  S.  Reclamation  Serv- 
ice, St.  Ignatius,  for  constructing  about 
ten  miles  of  laterals  and  appurtenant 
structures.  Involving  about  43,000  cu.  yd. 
excav.,  140  cu.  yd.  concrete,  430  sq.  yd. 
paving,  placing  about  9800  lb.  of  reinforc- 
ing steel  and  placing  wooden  structures 
of  about  32  M  ft.  lumber  advertised  in 
Engineering  Record.  Work  Is  situated 
on  east  bank  of  Flathead  River  from  one 
to   seven   miles   northeast   of  Dixon. 

Drainage — Pocahontas,  Ark. — Reported 
desired  until  Oct.  1  by  Trustees  Big  Run 
Water  Drainage  Dist.  at  office  of  Dr.  T. 
Z.  Johnson,  Holmes,  for  constructing 
ditches;  about  83,371  cu.  yd.  earth  to  be 
removed. 

Ditch— Swifton,  Ark.— Until  Oct.  6  by 
Cook  Slough  Drainage  Dist.  for  construct- 
ing approximately  164.000  cu.  yd.  main 
ditch,  81,000  cu.  yd.  lateral  excavation  for 
proposed  Drainage  Dist.  near  Swifton. 
The  work  may  be  handled  by  small  dredge 
boats  or  by  drag  line  and  teams.  W.  A. 
Bowman,  Engr..  Remmel.  Ark.  Ford  * 
MacCrea,  Consulting  Engrs.,  Gazette 
Building,  Little  Rock. 


PRICES     AND     LETTINGS. 
itlndicates  awarded  contract. 

State  Canal  Work — Albany,  N.  Y.— Two 

bids  were  received  Sept.  9  by  State  Supt. 
Pub.  Wks.  for  improving  Sawyer  Creek  at 
North  Tonawanda:  H.  S.  Kerbaugh,  Inc., 
Buffalo,  $9,800.  and  Eastover  Constr.  Co., 
Inc.,  Utica,   $10,200. 

No  bids  received  same  date  as  above 
for  Improving  Three  Mile  Harbor,  SulTolk 
County. 

•  Breakwater,  Buffalo,  N.  Y. — Contract 
for  furnishing  and  placing  riprap  and  re- 
pairing concrete  superstructure  on  Buf- 
falo breakwater  awarded  to  Coast  & 
Lakes  Contr.  Cor.,  41  Broad  Street,  New 
York,  at  $14,055  (bids  opened  Sept.  1). 

•Jetties— Atlantic  City,  N.  J.— Contract 
constructing  jetties  at  Iowa  and  Boston 
Avenues  (bids  opened  Sept.  2)  awarded 
to  J.  W.  Ingersoll  at  $22,034.  Next  two 
bidders:  Atlantic  Constr.  &  Supply  Co., 
$23,929,  and  Edward  L.  Bader,  $33,786. 
Bidders  of  Atlantic  City.  John  W.  Hack- 
ney, City  Engr. 

Dredging — Wilmington,  Del. — Lowest 
bid  opened  Sept.  7  by  U.  S.  Engineer, 
Wilmington,  for  dredging,  submitted  by 
River  &  Harbor  Improv.  Co.,  Philadel- 
phia, Pa.,  as  follows:  Murderkiil  Rivec. 
13.7  cts.  per  cu.  yd.:  Mispillion  River,  15.8 
cts.  per  cu.  yd.;  total  cost,  $6,048. 

Drainage — Palmetto,  Fla.  —  Following 
are  lowest  bids  opened  Sept.  7  by  Co. 
Comrs.  for  about  1.340,096  cu.  yd.  sand, 
muck  and  clay  excav.  on  Gamble  Oeek 
(price  given  per  cu.  yd.):  Edgar  Chap- 
man, Plant  City,  8.39  cts.;  Hlllsboro 
Dredging  Co..  Tampa.  10.7  cts.;  Roland 
Woodward,  Jacksonville.  12.4  cts.:  A.  V. 
Wills  &  Son.  St.  Louis,  Mo.,  12.5  cts.,  and 
Thompson  &  Moseley,  Greensboro,  S.  C, 
12.75  cts.  Engineer,  Charles  S.  Hill,  Pal- 
metto. 
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SUta  C«n«l  Wortt— Albany,  N.  V.— Following  are  four  lowest  bids  opened  Sept.  U 

hy  State  Supc  Pwhi.  Wka..  Albany,  for  Improvement  of  Seneca  and  Cayuga  Canals, 

Ooatraet    L:    <a>    Ba«liia«r's   eatlmate    t;i.4(»:    tb)    Cleveland    Sons  Co..    Brockport, 

Mt.WT:   (c)  Osw«KO  Oonstr.  Co..   Fulton.  MS,»43:   (d)   F.  M.  Whudlngton  Sons,   Inc., 
Roclxatcr.  WS.Mt. 

«••••"»■  yd.   escav li.fl  t^M  $0.40  »0.50  $0.66 

M*  c«L  jrd.   Unlns l.M  l.M  1.8«  1.50  1.60 

1<LS  M  ft.  aa wed  lumbar •&••  (O^M  TS.OO  60.00  SO.OO 

*•>••  cu.  rd.  Xd-claaa  concrete T.OO  (.80  S.OO  6.60  6.60 

IW  ev.  yd.  tat-daaa  rein,  concrete       1S.0«  U.00  14.40  12.00  12.00 

...  H5  S?-  '^    *"•-«••"  rtpeap t.SO  1.60  S.OO  2.60  2.50 

*H.M«  IK   atracttml  Maal 0.04  0.046  0.04S  0.046  0.03 

ICiM  lb.   inatal  rainfonwaMBI 0.01  0.03  0.036  0.03  0.03 

U  an.  Td.  cobMaMOM  suRar l.tt  1.26  0.60  1.26  1.25 

Mi  ■«.  yd.  brick  part 2.16  LIS  2.70  2.26  2.25 

UW  Ua.  n.   wooden  fenca t-U  0.IS  0.30  0.26  0.25 

UT  Ub.  n.  lattiea  ralUns l.TK  L76  2.10  1.76  1.75 

^      U  oO  alKaal  lampa.    each 16.00  16.00  18.00  15.00  15.00 

Bamora    aztattOK    superstructure    at 

Oorten  Straat  (lump  sum> 100.00  120.00  100.00  100.00 

Malntala  navicatioa  at  Oorham  Street 

Uomp  aom) 60.00  25.00  100.00  100.00 

Malntahi  aavlcatlon  at  Kingdom  Road 

Itamp   sum) 60.00  26.00  100.00  100.00 

Timber    towpath    at    Oorham    Street 

thunp  aom) 200.00  26.00  250.00  150.00 

toarpatb    at    Kingdom    Road 

(IMBP   sum) 250.00  25.00  400.00  200.00 

pamplng..  balL  and  drain, 

mm) 10.000.00  12,000.00     10,000.00  g.250.00 


•tata  Canal  Work— Albany,  N.  Y.— Following  are  bids  opened  Sept.  14  by  State 
Bupt.  Pub.  Wks..  Albany,  for  Barge  Canal  Terminals.  Contract  No.  40:  (a)  Engl- 
Mar's  cstimale  t3T,M3:   <b)  J.  E.   Bishop.  .'Syracuse.   325,516;    (c)  Champlain  Kng.   & 

Onoatr.  Co..  Saratoga  Springs,  127,140;  (d)  E^astover  Constr.  Co.,  Inc.,  Utlca,  326,658; 
(a)  HoOar  *  Shepard.  Rochester.  326.43>. 

<a)  (b)        (c)       (d)        (e) 

ST.OM  CO.  yd   ezrar »0.40  »0.35    $0.48     )0.38     $0.38 

COM  cu.  yd.    forming   em  bank  mt 0.12  0.10      0.14      0.12      0.11 

SM  en.  yd.  gravel  surfacing 1.60  1.3B      1.80      1.50      1.40 

>.«  m  ft.  ercoaoled  lumber 65.00  65.00    75.00    65.00    65.00 

4M  Hb.  ft.   foundation  piles 0.35  0.29      0.42      0.35      0.32 

S.1M  Hs.  ft.  12-ln.  reinforced  concrete  piles 2.40  2.35      1.50      2.35      2.30 

M  CO.  yd.   2d-clasa  concrete 8.00  7.43      9.60      8.00      7.00 

IM  CO.  yd.   ist-clasa  reinforced  concrete 14.00  11.96     10.00     13.50     12.75 

St  cu.  yd.  2<l-claas  reinforced  concrete 9.00  8.94      9.00      9.00      8.00 

IM  Un.   ft.   M-ln.   reinforced  concrete  pipe 5.00  4.11       6.00      5.00      4.75 

It.MO  lb.    structural   steel .0.04  0.04      0.04      0.04      0.04 

1I.M0  lb.    metal   reinforcement 0.025  0.03      0.035    0.035    0.03 

ILMO  lb.   Iron   casllniea.    plain 0.04  0.04       0.04       0.04       0.04 

4^8  Un.  ft.  wooden  fence 0.25  0.22      0.25      0.25      0.25 

«5  fender  fastenings,  ea 1.20  1.21       1.20      1.20      1.20 


*Dredglng — Jackaonvilla,  Fla. — Follow- 
ing are  omdal  totals  of  4  lowest  bids 
opaned  July  24  by  U.  8.  Engineer.  Jack- 
aoorUla.  for  dredging  and  rock  removal  in 
St  Johoa  RlTer/FU.— (a)  17},»2*  cu.  yd.. 
par  CO.  yd.,  (b)  25.M0  cu.  yd.,  per  cu.  yd. 
nad.  (o  grand  total:  Standaid  American 
Dredge  Co..  Oakland,  Cal.,  (a)  97.8,  (b>  12 
eta..  <e>  tlit.O&S  rawardad  contract): 
Ooaatwise  Dredging  Co..  Norfolk.  Va..  (a) 
n.n.  (b>  tt  eta.,  (c)  t202.0«2:  Bowers 
Soathara  Drad^ng  Co..   Qalveston,   Tex., 


ELECTRIC  RAILWAYS 


(a)  n.I>.  <b)  M  eta.,  (c)  8217,476;  Tim- 
otky  J.  Dady,  Brooklyn.  N.  T.,  (a)  81.28. 
Xb)    M    eta..    (e>    tm.04S.      Ma].    W.    B. 


othy  J. 

lb)    M    ,  _.      _. _ 

taldae.  Corpa  Eagrs..  U.  8.  A. 


ADralnaga— Oeflanca,  Ohio.— Contract 
awarded  to  Gllmore  Bros..  Toledo,  tor 
dimlaaga  work  In  OaHanee  County,  about 
U».«*«  en.  74.,  at  about  $60,000. 

'MNtdi  —  Marrla.  Minn.  —  Contract 
awatdad  to  Rodgsra  A  Curtln  Co.,  612 
~  Building..  MlnneapolU,  at  $tl,140 


far  coaatnMtUig  open  work  for  Ditch  No. 

U.  ravriftacabaat  274.000  cu.  yd.  ezcar. 

Sapt.   7).     E.    R.    Wonthan. 


ODl 

OMeli  —  Roaaaau,  Minn. — ^Uyweat  bid 
BPansd  Sept.  3  for  constructing  Judicial 
ntek  No.  «.  2.461,106  cu.  yd.,  submitted 
tar  Karthwaatem  Drainage  Co..  Tblcf 
■rear  FWIa,  at  10.6  cu.  per  cu.  yd. 
I  A.  Ralph,  Bngr.  In  Charge,  16  Ful- 
•^    8L  Pant 

'IHiTiMtlaii — Kuralca,  Mont.— Contract 
awardad    for    oomtructlng    gravity    Ini- 

Ktlon  system  In  Olen  Lake  Irrigation 
H.  IL.  J.  B.  Chapman.  Secy.,  Eureka) 
to  Kelson  Rich.  Pulaon.  llont.  at  $110,000. 
Work  iDdodaa  SO  mlica  of  main  canal,  and 
U  lataralB.  Inctadlng  four  milea  of  various 
$a  pipe  Itnta  Otbar  bids:  Ixn-d  A 
Makaale*.  Haaflton.  nSt.tOO:  C.  H.  Kelly, 
KaMapall.  $in.000  (Mda  opeoad  SepL  3). 

IrrtfattaM  Warfc  Malta.  Mem.— Toiknr- 
Ing  are  bida  rasortad  opeoad  Sapt.  8  by 
y.  S.  RadamsUon  Serrlca.  WaAlngton. 
(or  ataet  fartdcs  and  structural  steal  mov. 
aMe  crest  for  Vandalla  dam  of  Milk  River 
ir«)art— <a)  1  lOO-ft.  steel  bridge  spans. 
fb)  3  seu  movable  ercst  gataa.  (c)  i 
pairs  c-i.  pier  platea.  (d)  aractlon  of 
atruetnraJ  »t»<l  work,  (a)  3  aaU  hoUtlng 
and  operating  equipment,  (fi  aractlon  of 
above;  Vulcan  Iron  W.^rka.  Denver,  CoL, 
(e)  $4.IM:  Mlnnaaixjlis  Hteel  Machinery 
Co..  Minneapolis.  Minn.,  (a)  $8,467.  (b) 
$!.«•„  (c)  $110.  Security  Bridga  Co.. 
Mlnneapotb.  Minn  .  (a*  2.317.  (b)^.6  cU., 

(e)  $120,  (dl  $4.7««.  .c)  $£.688.  It)  $3,840- 
Zalch  A  Wabton.  M.  Paid,  Minn.,  (a) 
IS.CM.  (bl  «.7I»,  <c.  $201.  (d)  $1  67i,  (i) 
*?«•'  J'8.»g.  y).»4.t20  Hirdle-VyilJi 
Mfg.  Co..  Btrodagbam,  A>a.,  iet  $24  0$*' 
»J««^«»-,«>f»5^>^„«>w«rtngs.  $12,611  and 
818.762;  Lakadda  Hrtdge  A  Hteel  Co 
North  Milwaukee.  Win.  (ii>  M  337  rb> 
>.tt  cts.,    rc)  $1»«.   (<)i    H.joo,    U)  $it  301 

(f)  $$.•«)■  Fulton  KrKlne  Worki.Lli; 
Angalaa.  Cal..  <a)  &  "x  t>er  lb.,  fb)  7  4 
eU.  par  lb.,  (c)  $471,  («)  t27.»Sl. 

*!-••••  Repair— Fart  Smith,  ArV— Con- 
tract for  repairing  break  In  Arkiuisas 
RIvar  levee  awarded  by  Bd.  X^vtm  Comr» 
to  W.  B.  Rushing,  at  $72400 


PROPOSED     WORK 

Elmlra,  N.  Y. — Contracts  about  to  be 
let  by  Elmira  Water.  Light  &  R.  R.  Co. 
for  three  500  kw..  6600-230  volt  transform- 
ers, two  complete  sub-stations  and  lead 
covered  cable. 

Waynesboro,  Pa.  —  Chambersburg, 
Greencastle  &  Waynesboro  St.  Ry.  Co. 
contemplates  constructing  an  extension 
from  Blue  Rid^e  Summit  to  Thurmont  or 
Emmitshurg.   8  or  10  miles. 

Chester,  Va. — Chester  and  City  Point 
Ry.  Co.  incorporated  to  construct  an  elec- 
tric railway  from  Chester  to  City  Point 
and  Hopewell.  Capital  $100,000.  H.  T>. 
Eichelberger.  Chester.  Pres.:  A.  C. 
Buchanan,   Chester,  Secy. 

Decatur,  Ind. — Ft.  Wayne,  Decatur  & 
Southern  R.  R.  Co.  Incorporated  to  con- 
struct an  electric  railway  from  Ft.  Wayne 
to  Decatur.  Monroe.  Berne.  Ceylon. 
Geneva.  Bryant,  Portland.  Winchester, 
I.ynn.  Fountain  City,  Richmond  and  In- 
frvenlnr  towns.  Among  incorporators: 
Chas    Oetting,   Martin  Gerke  and  others. 

Menominee.  Mich. — Menominee  A  Mari- 
nette Ught  A  Traction  Co.  contemplates 
purchasing  feeder  panel  for  power  house 
and  materistl  for  6  miles  transmission 
line. 

Pontlac,  Mich, — ^Detroit.  Pontlac  A 
Owosso  Ry.  Co.  secured  franchise  to  con- 
struct electric  railway  over  streets  of 
Pontlac;  also  for  an  interurban  line  to 
connect  Pontine  and  Corunna,  about  61 
miles.  Headquarters,  Detroit.  Oliver  M. 
I.au  said  to  be  interested. 

Ashland.  Wis. — Plans  being  made  by 
Ashland  Ught  Power  A  St.  Ry.  Co.  to 
construct  a  ]500-kw.  turbine  plant  in 
Ashland. 

Clear  Lake,  la.— Mason  City  A  Clear 
I.*ke  R.  R.  Co.  CF.  ,1.  Hanlon,  Gen.  Mgr.. 
Mason  City),  contemplates  reconstructing 
2  miles  track   In  Clear  LAke. 

Keokuk,  la. — Surveys  completed  by 
Keokuk-Jefferson  City  Electric  Ry.  Co. 
for  Keokuk  to  Jefferson  City.  H.  W 
Knight,  Chicago.  III.,  said  to  ba  Inter- 
ested. 

lois.  Kan. — Plans  being  considered  by 
lola  Electric  R.  R.  Co.  for  extension  of 
line  from  lola  to  Humtwldt. 

Nevsda,  Mo. — Plans  are  being  revived 
for  constructing  Nevada.  Lebanon  A 
Eastern  R.  R.  from  Lebanon  to  Nevada. 
H.  W.  Thompson  and  Andrew  Thompson, 
Kansas  City,  said  to  be  Interested. 

Oklahoma  City,  Okla.— Work  Is  about 
to  l<e  resumed  on  constructing  Interurban 
railway  from  Oklahoma  f'lty  to  Denlson 
via  Sulphur.  Power  plants  will  aggregate 
lo.'HK)  hp.,  3  large  water  plants  will  be 
(•onstructed;  cost  about  $1,000,000. 


Willapa,  Wash.— Federal  Light  &  Trac- 
tion Co.  contemplates  constructing  rail- 
way from  Willapa  Harbor  to  Grays  Har- 
bor; probable  cost  $1,000,000.  E.  H.  San- 
derson, Pres.,  60  Broadway,  New  York, 
N.  Y. 

Jacksonville,  Ore.  —  Southern  Oregon 
Traction  Co.  plans  to  extend  line  from 
Jacksonville  up  Jackson's  Creek.  R.  S. 
Bullis,  Gen.  Mgr.,  Medford. 

San  Francisco,  Cal, — Mammoth  Copper 
Co.  Is  to  construct  a  2-raile  electric  rail- 
way. 

BIDS     DESIRED, 


Columbus,  Ohio, — Plans  being  prepared 
by  J.  N.  Bradford.  Univ.  Archt.,  for  sliop 
for  Ohio  State  University  to  cost  about 
$120,000. 

Later  reports  state  plans  belns  revised 
for  Homeopathic  Hospital  for  above  Uni- 
versify.     Contract  not  awarded. 

Walton,  Ind. — Bonds  for  $40,000  will  be 
sold  Sept.  20  by  Trus.  Tipton  Township 
(D.  A.  G.  Coblentz.  Trus.),  to  be  used  for 
erecting   school    house.  , 

Detroit,  Mich. — A  four-story  reinforce* 
concrete  and  limestone  fireproof  engineer* 
Ing  building  is  to  be  erected  at  the  UnivJ 
of  Detroit.  1 

Philadelphia,    Pa.— Until    Oct.    19   by   A.  De     Pere,     Wis.— Tentative    plans    pre-' 

M.    Taylor.    Dir.    Dept.    City    Transit,    754  pared    for    70    x    200-ft.    bricit    and    steel. 

Bourse  Building,  for  .steel  superstructures  fireproof    addition    to    St.    Norbert's    Col- 

and  appurtenant  work  for  two-track  ele-  lege.  Grant  Street;  cost  about  $60,000. 
vated    railway.    Contracts    Nos.    511,    512, 

513    and    5X4,    advertised    in    Engineering  ,  Monroe.  Wis.— Plans  being  prepared  for 

Record.  Lincoln  School;  cost  $65,000. 

Wisconsin, — State  Bd.  Control,  Marli 
considering     erecting     home     for     fir 
minded  at  Union  Grove,  cost  $200.00(1, 
reformatory    for    women    at    Taycheedaii, 
cost  $175,000. 


PRICES     AND     LETTINGS. 
iflndicatea  arcarded  contract. 

irNevi  York,  N.  Y. — Contract  awarded 
by  Public  Service  Comn.  for  F^rst  Dist.i 
154  Nassau  Street,  to  E.  C.  Moore,  154 
Nassau  Street,  for  constructing  a  duct 
line  in  Forty-fourth  Street  for  use  in 
connection  with  Queensboro  subway,  at 
$34,006.  Line  begins  at  Forty-fourth 
Street  and  Lexington  Avenue  and  ex- 
tends easterly  under  Forty-fourth  Street 
to  First  Avenue,  soutlierly  under  First 
Avenue  to  Forty-second  Street  and  east- 
erly under  Forty-second  Street  to  con- 
nection with  shaft  of  Queensboro  subway, 
between  First  Avenue  and  the  East 
River. 

Following  are  bids  opened  Sept.  10  by 
Public  Service  Comn.,  154  Nassau  Street, 
for  supply  of  trap  rock  or  hard  limestone 
ballast  to  be  used  on  tracks  of  new  sub- 
way system: 

Portion  A — About  213.000  cu.  yd.  either 
trap  rock  or  hard  limestone:  Upper  Hud- 
son Stone  Co..  26  Cortlandt  Street,  $228,- 
010;  Haverstraw  Crushed  Stone  Co., 
$250,240. 

Portion  B—.^bout  32,500  cu.  yd.  3-in. 
ballast,  either  trap  rock,  hard  limestone 
or  field  stone:  Haverstraw  Crushed  Stone 
Co.,  17  Battery  Place.  $26,325,  and  Upper 
Hudson   Stone  Co.,   $27,625. 

♦  Boise,  Idaho.— Contract  awarded  Sept. 
7  by  Boise  U.K.  Co.  to  S.  E.  Burnham, 
Boise,  for  constructing  thirteen  miles  of 
street  railway  in  Boise;  cost  $25,000. 


RAILROADS 


PROPOSED     WORK 

Philadelphia,  Pa.  —  Public  Service 
Comn.,  HarrLshurg,  approved  contract  be- 
tween the  Philadelphia  &  Reading  R.  R. 
and  City  Connecting  R,  R.  for  abolition 
?/„.*ty.*'''^'  grade  crossings  in  Chestnut 
Hill  Dial. 

Mobile,  Ala.— See  "Hydraulic  and  Har- 
bor Improvements." 

Indianapolis,  Ind. — Bonds  for  $160,000 
}°''JT^''^  elevation  will  be  sold  Oct.  1 
by  W.  T.  Patton,  Co.  Aud. 

San  Francisco,  Cal. — Reported  contract 
soon  to  be  let  for  constructing  sixty- 
seven  miles  of  railroad  from  Rosasco  to 
the  dam  site  of  the  Hetch  Hetchy  reser- 
voir; cost,  $1,800,000.  Address  M.  M. 
O  Shaughnessy,  City  Engr. 

Sellgman,  Arlr.— Atchison,  Topeka  & 
Santa  Fe  R.  R.  (C,  F.  W.  Felt,  Ch  Engr., 
Chicago,  111.),  reported  Intends  building 
a  branch  line  from  Seligman  into  Bagdad 
County,  tapping  Hillside  mining  district. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK 

East  Aurora,  N.  Y.— Plans  prepared  by 
Harris  &  Merrlt,  Erie  Co.,  Bank  Building, 
Buffa  o,  selected  by  Bd.  Educ.  for  the 
.school  to  cost  $110,000.  An  election  la  to 
be  held  this  fall  on  the  erection  of  the 
building. 

Utlca,  N,  Y,— Council  passed  resolution 
to  Issue  for  $165,000  bonds  for  erecting 
Kernan  School,  West  Utlca. 

^^fj^,'"?'":^'  Pa-T-Braddock  Hospital  will 
^^t?'  k"'?Toa''X^S''  *"'!  stone  addition; 
cost  about   $80,000. 

Philadelphia,  Pa.— Revised  plans  being 
prepared     by     Magazlner     &     Potter,     603 

?n  l* /Vi  ,?""*'''i '°'"  ^  two-story  building, 
40  x  170  ft.,  and   two  wings.   27  x   117  ft 

^"Vt.  '"''«*''*.  ";"'"    Philadelphia  Homeo- 

.S?reet     """P""'-      '^34     N.     Fifty-fourth 

,.i5.tH'7""'*.V  Md.— Reported  plans  com- 
pleted for  the  chemical  laboratory  to  be 
erected  at  Hopkins  Univ. 

.,^!l!\*'X'"'  Ohio.— Citizens  voted  $30,000 
nw..'^  *'■*''='    •"idltion    to    high    school, 

^r^ion^'cfncCtr'"  '"  ^'=''°''«^  *  ^°''- 
tZTf^-  itll'^rr^lr'Z'^lT.j^fi  '^-"truc- 


Harlan,  Iowa. — Citizens  voted  to  erect 
a  $90,000  high  and  $30,000  gr.lde  school. 

Rock  Rapids,  Iowa. — Reported  contract 
will  soon  be  let  by  Bd.  Superv.  for  erect- 
ing court  house,  according  to  plans  by 
Joseph  Schwartz,  Sioux  Falls,  S.  D.  Cost 
about  $125,000.     E.   J.    Rlegel,   Co.   Aud. 

Denton,  Tex. — Bonds  for  $75,000  for 
school  improvement  have  been  sold.  Ad- 
dress City  Clerk. 

San  Jos4,  Cal. — A  12-room  addition  is 
to  be  erected  to  the  high  school. 


BIDS      DESIRED. 

Wellesly.  Mass. — Until  Sept.  21.  by 
Trus.  Wellesly  College,  for  erecting  4\i- 
story,  202  x  I20-ft.  brick  dormitory  for 
said  college.  Proboble  cost,  $200,000. 
Coolidge  &  Carlson,  Archts.,  89  State 
Street,   Boston. 

New  Haven,  Conn.— Until  Sept.  25,  by 
Geneial  Hospital  Society  of  Connecticut 
for  erecting  two  hospital  buildings  on 
Cedar    Street.      Total   co.st,   $175,000. 

Oswego,  N.  Y. — Until  Oct.  4  bv  Treas. 
Dept.,  U.  S.  Coast  Guard.  Washington, 
D.  C.  (Capt.  D.  P.  Foley,  Acting  Captain 
Comdt. ),  for  constructing  a  boatliouse 
and  accessories  at  Oswego  Coast  Guard 
.Station.  Oswego,  advertised  in  Engineer- 
ing Record. 

Hoboken,  N.  J.— Until  Sept.  29  by  City 
Conirs.   for  erecting  ambulance  station. 

Jersey  City,  N.  J. — Until  Oct.  7  by  Co. 
Bd.  Chosen  Freeholders,  Jersey  City,  for 
completing  county  jail. 

Newark  N.  J. — Until  Sept.  30  by  Water 
and  Sewer  Comrs.  (M.  R.  Sherrerd,  Ch. 
Engr.)  for  constructing  meter  repair  sta- 
tion. Fourteenth  Avenue  and  S.  Eighth 
.Street,  for  Water  Dept.;  probable  cost 
$21,000. 

Pleasantvllle,  N.  J. — Reported  desired 
until  Sept.  28  by  S.  Hudson  Vaughn, 
Archt..-  Guarantee  Trust  Building,  Atlan- 
tic City,  for  erecting  3-story,  105  x  130-ft., 
brick  and  concrete  high  school;  probable 
cost  $40,000. 

Carbondale,  Pa. — Until  Oct.  4  by  Thomas 
L.  Scott,  Secy.  Bd.  Educ,  for  erecting 
brick  and  stone  high  school  to  cost,  in- 
cluding equipment,  about  $200,000.  Edw, 
Davis,   Archt.,  Scranton. 

Pittsburgh,  Pa.— Until  Sept.  24  at  office 
of  tMty  Controller  for  erecting,  including 
plumbing,  heating,  electric  wiring,  etc.. 
two  gate  house  superstructures  at  the 
Northside  Reservoir  on  Cabbage  Hill,  near 
Mlllvale.  John  P.  Brennan,  City  Archt., 
Northside  Municipal  Building.  Robert 
Swan,   Dir.   Dept.   Pub.  Wks. 

Johnson  City,  Tenn. — Until  Sept.  25  pre- 
liminary plans  for  new  city  h.all.  two- 
story,  brick,  to  cost  $32,500,  and  one- 
story  brick  market  house,  cost  $15,000. 
.s.    i;.   Miller.  Chmn.  Com. 

FIndlay.  Ohio, — Reported  desired  until 
Oct.  7  for  erecting  infirmary  building; 
probable  cost  $100,000.  Address  J.  C. 
Copeland,  Co.  Clk. 

Marlon,  Ohio,— Until  Oct.  2  by  Jeanette 
L.  Hufchin.son,  Clk.  Bd.  Educ,  for  erect- 
ing high  school.  Marriott.  Allen  &  Hall, 
Archfs.,    20   E.    Broad   Street,    Columbus. 

Until  Ocf.  4  by  Bd.  Educ.  Grand  Paririe 
Township,  Rural  School  Dist.,  at  office  of 
County  Supt.  of  Schools,  Marion,  for 
brick  and  stone  high  scliool.  Bids  re- 
ceived as  a  wliole  or  separately  for  erec- 
tion, heating,  ventilating,  plumbing,  etc. 
Bids  for  labor  and  material  must  be 
stated  separately.  Howard  &  Merrlam,  i 
.Archts.,  8  E.  Broad  Street.  Columbus.         J 

Woodsfield,  Ohio.— Until  Sept.  21  by! 
Bd.  Educ.  IF.  W.  Pollock,  Clk.)  for  fire- 
proof iiigh  .school.  Bids  desired  as  a 
whole  or  separately  for  erection;  ventilat- 
ing and  heating;  plumbing,  etc.  Bids  for 
labor  and  material  must  be  stated  sepa- 
rately. Howard  A  Merrlam,  Archts., 
Builders'   Exchange,  Columbus. 

Indianapolis,  Ind, — Reported  desired 
until  Sept.  2.').  |jy  W.  T.  i'atten,  Co.  Aud., 
for  erecting  l-story,  50  x  100-ft.  storage 
house  at  W.  Twenty-first  Street.  H.  L. 
Bass  &  Co.,  Archts.,  801  Hume  Mansur 
Building. 
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Chicago,  III.— Until  Sept.  21  by  Pub. 
Wks.  (W.  R.  Moorhouse,  Comr.)  for  fur- 
nishing, delivering  and  erecting  all  struc- 
tural steel  and  iron  work  at  garage,  at 
Marshall  Boulevard  Municipal  Plant,  W. 
Thirty-first  Street. 

Until  Sept.  22  by  Dept.  of  Health  (John 
Dill  Robertson,  Comr.)  for  furnishing,  de- 
livering and  erecting  structural  steel,  etc., 
for  new  mill  building  and  storage  bins  at 
Municipal  Reduction  Plant. 

Until  Sept.  22  by  Dept.  Pub.  Wks.  (W. 
R.  Moorhouse,  Comr.)  for  furnishing  ma- 
terial and  erecting  2-story  and  basement 
fire  engine  house  at  South  Kingston  Ave- 
nue. 

Elmhurst,  III. — Until  Sept  28  by  Brydges 
&  Somers.  Archts.,  1200  Steinway  Hall. 
Chicago,  for  erecting  school  for  School 
Dlst.  No.  46. 

Rockford,  III. — Reported  desired  until 
Sept.  20  by  Bd.  Educ.  for  erecting 
2-story,  115  x  130-ft.,  brick,  hollow  tile 
and  concrete  grade  school;  probable  cost 
$80,000.  Frank  A.  Carpenter,  Archt., 
Rockford. 

Upper  Alton,  III.— Until  Oct.  4  by  State 
Bd.  Administration,  Springfield,  for  erect- 
ing bakery,  laundry,  kitchen,  store  and 
dining-room  buildings  at  Alton  State  Hos- 
pital, near  Upper  Alton.  James  B.  Di- 
belka.  State  Archt.,  130  N.  Fifth  Avenue, 
Chicago. 

Glenwood,  Minn. — Until  Oct.  5  by  W.  F. 
Daugherty,  Pres.  Bd.  Educ,  Independent 
School  Dist.  No.  8,  for  erecting  high 
school,  including  heating,  ventilating, 
etc.  Alban  &  Lockhart,  Archts.,  347-351 
Endicott   Bldg.,    St.    Paul. 

Lake  Park,  Minn.— Until  Sept.  22  by 
State  Bd.  Control,  St.  Paul,  for  furnish- 
ing material  and  erecting,  including  heat- 
ing, plumbing,  electric  work,  etc., 
tuberculosis  sanatorium  at  Lake  Park 
Sund  &  Dunham,  Essex  Building,  Minne- 
apolis, and  A.  J.  Fridlund,  Moorehead, 
Assoc.  Archts.  Rose  &  Harris,  470  Audi- 
torium  Bidg.,   Minneapolis,    Engrs. 

Moberly,  Mo.— Until  Oct.  15  by  Jas.  A. 
Wetmore,  Superv.  Archt.,  Washington, 
D.  C,  tor  extension,  remodeling,  etc.  o( 
U.  S.  Post  Office  at  Moberly,  advertised 
in  Engineering  Record. 

Denton,  Tex.— Until  Oct.  16  by  Bd. 
Regents  College  of  Industrial  Arts  for 
erecting  fireproof  addition  and  alterations 
to  mam  building  of  said  college.  Endress 
&  Watkins,  Archts.,  Houston. 

Vancouver,  Wash.— Reported  desired 
until  Sept.  21  by  State  Bd.  Control. 
Olympia.  for  erecting  a  4-storv,  76  x  136 
ft.,  fireproof  School  for  Blind;  probable 
cost  $75,000. 

Los  Angeles,  Cal.— Until  Sept.  23  by  Bd 
Educ.  (U'm.  A.  Sheldon,  Secy.)  for  fur- 
nuishing  material  and  erecting  a  school 
on  the  Twenty-fourth  Street  school  site. 

PRICES     AND     LETTINGS. 
itindicatea  awarded  contract. 

Cambridge,  Mass. — Following  are  three 
lowest  bids  opened  Sept.  8  by  citv  for 
erecting  municipal  hospital:  Walsh  Bros.. 
Cambridge,  $78,000;  J.  J.  Powers,  Cam- 
bridge, $82,679,  and  C.  S.  Cunningham  & 
Sons,  Boston,  $83,600.  T.  P.  Graham, 
Archt. 

Little  Falls,  N.  Y.— Following  are  low- 
est bids  opened  Aug.  31  by  Bd.  Alder- 
men for  erecting  city  hall:  Masonry  and 
carpenter  work.  Berrigan  Contr.  Co., 
Little  Falls,  $77,750  and  $16,650  respec- 
tively; plumbing.  Burns  Bros.,  Syracuse, 
$6,953;  heating.  Wells  &  Norton  Co.,  New 
York,  $5,060.  Neil  Smith,  Archt.,  101 
Park  Avenue,  New  York. 

•White  Plains,  N.  Y.— Contracts  for 
erecting  county  court  house  reported 
awarded  as  follows:  General  contract, 
John  T.  Brady  &  Co.,  103  Park  Avenue, 
New  York,  $494,740;  plumbing,  P.  F.  Ken- 
nedy Co..  Yonkers,  $11,830;  heating  and 
ventilating,  Terran,  Mahony  &  Monro, 
601  First  Avenue,  New  York,  $18,000. 
Architect.  BenJ.  Morris,  101  Park  Avenue, 
New   York. 

•  East  Pittsburgh,  Pa. — Contract  award- 
ed George  M.  Hall  Co.,  135  Seventh 
Street,  Pittsburgh,  for  erecting  3-story 
Municipal  Building;  cost  about  $50,000. 

Philadelphia,  Pa. — Following  are  report- 
ed lowest  bids  opened  Sept.  6  by  Armory 
Bd.,  Harrisburg.  for  erecting  armory: 
General  construction.  Fidelity  Constr.  Co., 
Philadelphia,  $135,950:  heating,  William 
McCoach.  Jr.,  Philadelphia.  $5,600,  and 
plumbing,  same  company.  $5,683. 

Contract  awarded  Fidelity  Constr.  Co., 
1215  Filbert  St.,  for  erecting  above  build- 
ing at  $139,951. 

•Washington,  Pa. — Contract  awarded 
as  follows  by  State  Armory  Comrs.,  Har- 
risburg,  for  erecting  armory  here  (bids 
opened  Sept.  6):  General  contract,  William 
P.  Blair  &  Son,  Waynesburg,  $24,973; 
heating.  James  E.  Neff,  Washington, 
$1,567;  plumbing.  Moss  &  Blakely  Plumb- 
ing Co.,  Pittsburgh.  $1,498. 

•  Bluefield,  W.  Va. — Contract  for  erect- 
ing grade  school  in  South  Bluefield 
(bids  opened  Sept.  7),  awarded  by  Bd. 
Educ.  to  J.  F.  Barbour  &  .Sons,  Roanoke. 
Va.,  at  $29,300,  Next  three  lowest  bid- 
ders: Carlin,  Clark  &  Walker  Co.,  Poca- 
hontas, Va.,  $29,864;  Graham  Contr.  Co., 
Graham,  Va..  $32,676,  and  A.  L..  Marshall, 
$33,128.  Pedigo  &  Garry,  Archts.,  Kelley 
&  Moyer  Bldg. 


•Madison,  W.  Va. — Contract  awarded 
P.  Q.  Shrake  &  Son  Co.,  Morgantown.  at 
about  $77,556,  for  erecting  Court  House. 
H.   Rus  Warne,  Archt.,  Charlestown. 

Charlotte,  N.  C. — Following  are  four 
lowest  bids  opened  Sept.  7  by  Supervising 
Architect,  Washington,  D.  C,  for  con- 
structing U.  S.  Post  Otnce — (a)  lime- 
stone, (b)  sandstone:  M.  Yeager  &  Son, 
Danville,  111.,  (b)  $210,775;  Torbert 
Constr.  Co.,  Hampton,  Va.,  (a)  $194,318, 
(b)  $210,721;  James  Devault,  Canton, 
Ohio,  (a)  $199,400,  (b)  $213,000;  J.  A. 
Jones.  Charlotte,  N.  C,  (b)  $207,000;  H. 
W.  Fissell  Co.,  Marbridge  Building  New 
York,  (a)  $196,900;  John  G.  Unkefer  &  Co., 
Minerva,  Ohio,   (a)  $192,692. 

•Orangeburg,  S.  C. — Contract  awarded 
John  S.  Mitchell.  Orangeburg,  for  erect- 
ing 2-story  and  basement,  red  brick  and 
limestone  high  school;  probable  cost 
$21,000.  F.  H.  &  J.  G.  Cunningham, 
Archts.,  Greenwich. 

Columbus,  Ohio.  —  Four  lowest  bids 
opened  Sept.  7  for  constructing  founda- 
tion for  new  East  High  School:  D.  W. 
McGrath.  $23,445:  William  Watson,  $27,- 
690;  L.  C.  Herschler.  $27,846,  and  Standard 
Paving  Co.,  $29,409.  Edward  B.  Mac- 
Fadden,  Clk.  Bd.  Educ. 

•  Eau  Claire.  Wis. — Contract  awarded 
Hoeppner-Bartlett  Co.,  Eau  Claire,  at 
$52,950,  for  erecting  City  Hall  on  S.  Far- 
well  Street.  George  Awsumb,  Archt.,  14] 
E.  Jackson  Street,  Chicago,  111. 

•Tipton,  Iowa.— F.  C.  Moflfit,  County 
Aud.,  writes  that  contract  for  erecting 
county  house  (bids  opened  Sept.  2), 
awarded  Guarantee  Constr.  Co.,  Cedar 
Rapids,  at  $44,714.  Charles  A.  Dieman 
&  Co.,  Archts.,  Cedar  Rapids. 

•  Nashwauk,  Minn. — Contract  awarded 
Hugh  Fawcett.  Duluth,  at  about  $21,999, 
for  erecting  City  Hall.  W.  A.  Hunt, 
Archt.,  Lonsdale  Building,  Duluth. 

Fulton,  Mo. — Following  are  four  lowest 
bids  opened  Sept.  7  by  Supervising 
.Architect,  Washington,  D.  C,  for  con- 
structing, of  red  common  brick,  U.  S. 
Post  Office:  Frank  L.  Johnson  &  Co., 
Duluth,  Minn.,  $46,596:  E.  A.  Steininger 
Constr.  Co.,  407  N.  Eighth  Street.  St. 
Louis,  Mo.,  $47,619;  Balkin  Constr.  Co.,  53 
W.  Jackson  Boulevard,  Chicago.  111..  $46,- 
337,  and  Potter's  Lumber  Co.,  East  Liver- 
pool, Ohio,  $46,490. 

•Corsicana.  Tex. — Contract  awarded  J. 
C.  Joplin  &  Bro.,  Houston,  at  $81,000  for 
erecting  2-story  dining  hall  and  dormi- 
tory, one-story  gymnasium  and  one-story 
gymnasium  and  one-story  hospital  at 
State  Orphan  Home.  J.  H.  Wooley,  Cor- 
sicana, contract  for  plumbing,  at  $2,200, 
and  John  Martin,  Austin,  heating  and 
lighting,  at  $3,000. 

•Los  Angeles,  Cal. — Contract  for  erect- 
ing the  Fifth  Street  School  at  San  Pedro 
awarded  Cressmer  Constr.  Co.,  Riverside, 
at  $86,400. 

•Douglas,  Ariz. — Contract  awarded  to 
T.  B.  Stewart,  Phoenix,  to  erect  two 
grade  schools  and  an  addition  to  high 
school  (bids  opened  Sept.  3)  at  $70,500. 
Next  three  lowest  bidders:  Mayfleld  & 
Shaw,  El  Paso,  $75,869;  Lutgerdlng  & 
Egan.  Phoenix.  $78,675,  and  Bllxt  &  Co., 
Douglas,  $79,792.  Lescher  &  Klbbey, 
Archts.,  Phoenix. 


PRIVATE  BUILDINGS 


PROPOSED     WORK 

Albany,  N.  Y.— Fuller  &  Robinson  Co., 
95  State  Street,  will  prepare  plans  for  an 
8  or  10-story  fireproof  building  to  be 
erected  at  74  State  Street  for  Kinney  & 
Woodward  Co. 

Brooklyn,  N.  Y, — Plans  filed  for  erec- 
tion of  following  buildings:  4-story  brick 
tenement  at  Bedford  and  Linden  Avenues 
for  Israel  E.  Kobre.  cost  $80,000,  S.  Mill- 
man  &  Son,  1780  Pitkin  Avenue,  Archts.; 
6-story  brick  tenement  at  Eastern  Park- 
way and  Underbill  Avenue  for  Taggart 
Building  Co..  cost  $90,000.  C.  L.  Seifert, 
110  W.  Fortieth  Street,  New  York  City, 
Archt. 

New  York,  N.  Y. — Plans  have  been  filed 
for  erection  of  following  buildings; 
5-story  brick  tenement  at  517  W.  156th 
Street  for  Manhattan  Heights  Improve- 
ment Co.,  cost  $75,000.  Sass  &  Spring- 
steen, 32  Union  Square,  Archts.:  2-story 
brick  Sunday-school  at  564  W.  150th 
Street  for  Mount  Nebon  Congregation, 
cost  $65,000,  Berlinger  &  Moscowitz, 
Archts.,  527  Fifth  Avenue;  3-story  brick 
stores  and  offices  at  Nassau  and  Frank- 
fort Streets  for  Sun  Printing  &  Publish- 
ing Co.,  cost  $65,000.  F.  P.  Piatt.  1123 
Broadway,  Archt.;  16-storv  flreproof  bank 
and  office  building  at  Fifth  Avenue  and 
Forty-third  Street  for  Five  Eleven  Fifth 
Ave.  Corp..  cost  $800,000.  York  &  Sawyer, 
Archts.,  50  E.  Fortv-flrst  Street:  16-story 
store  and  loft  building  at  136  Madison 
Avenue  for  George  Backer  Constr.  Co., 
cost  $1,000,000.  Sommerfeld  &  Steckler. 
Archts.,  31  Union  Square:  two  5-story 
brick  tenements  at  Sheridan  Avenue  and 
166th  Street  for  Adger  Bldg.  Co..  cost 
$100,000.  Moore  &  T-andsiedel.  Archts., 
Third  Avenue  and  148th  Street;  5-story 
brick  tenement  at  181st   Street  and  Vyse 


Avenue  for  Rondle  Constr.  Co.,  cost  $60,- 
000,  Kreymborg  Architectural  Co.,  Arclits., 
1029  E.  163d  Street;  5-8tory  brick  tene- 
ment at  174th  Street  and  Carter  Avenue 
for  Moritz  Kandel,  cost  $100,000,  Charles 
B.  Myers,  1  Union  Square  W.,  Archt.; 
5-story  brick  tenement  at  Nelson  and 
Macombs  Road  for  Ezra  Constr.  Co.,  cost 
$60,000,  Charles  B.  Meyers,  1  Union 
Square  W.,  Archt. 

Pittsburgh,  Pa. — First  United  Presby- 
terian Church,  Northside,  contemplates 
in  spring  erecting  settlement  building  at 
Union  Avenue  and  Moody  Street,  to  cost 
about  $500,000.  W.  W.  Kerr,  801  Union 
Avenue,  Chmn.  Bldg.  Com. 

Plans  prepared  by  O.  M.  Topp,  Jenkins 
Building,  for  three-story  fireproof  paro- 
chial school  to  be  erected  at  North  Atlan- 
tic Avenue  and  Kincaid  Street  for  St. 
Lawrence  R.  C.  Church;  cost  about 
$30,000. 

South  Bethlehem,  Pa. — W.  Leh,  South 
Bethlehem,  Is  architect  for  one-story 
marble  bank  building;  cost,  $150,000. 

Warminster,  Pa. — Plans  completed  for 
2-story  clubhouse,  215  x  400  ft.,  to  be 
erected  for  Philadelphia  Motor  Speedway 
Assoc. 

Wilklnsburg,  Pa. — Contract  will  soon 
be  let  for  erecting  on  Wallace  Avenue  an 
edifice  for  First   Christian   Congregation; 

cost,  $40,000. 

Baltimore,  Md. — Plans  prepared  and 
contract  soon  to  be  let  for  three-story 
brick  and  marble  Y.  W.  C.  A.  building  to 
be  erected  at  Eastern  Avenue  and  Clin- 
ton Street;  cost  $50,000. 

Charleston.  W.  Va. — Reported  that  the 
Dry  Ridge  Sanatorium  Co.  &  Hotel  Co. 
will  soon  let  contract  for  erecting  hotel 
and  sanitarium. 

Cleveland,  Ohio. — Tentative  plans  re- 
ported being  prepared  by  J.  Milton  Dyer, 
Cuyahoga  Building,  for  fireproof  hotel  to 
be  erected  at  1833  E.  Twelfth  Street  by 
John  W.  Schuster;  cost  about  $150,000. 

Toledo,  Ohio. — Courts  of  Foresters  re- 
ported considering  erecting  temple  cost- 
ing $50,000.  Court  Port  Lawrence.  Moose 
Temple,  may  be  able  to  give  further  in- 
formation. 

Columbus,  Ind. — St.  John's  Lodge  of 
.Masons  has  engaged  Graham  &  Hill.  In- 
dianapolis, to  prepare  plans  for  the  Tem- 
ple costing  $40,000. 

New  Albany,  Ind. — The  Masonic  Bldg. 
Assoc,  plans  erecting  a  six-story  steel 
and  concrete  fireproof  temple  on  Spring 
and  Pearl  Streets. 

Milwaukee,  Wis. — Plans  filed  for  6-story, 
60  X  120  ft.,  reinforced  concrete  mercan- 
tile building,  to  be  erected  at  Milwaukee 
and  Chicago  Streets;  cost  $100,000.  James 
A.  Hannan,  210  Queen  Ann  Place,  Mil- 
waukee, may  be  able  to  give  further  in- 
formation. 

Plans  filed  for  an  8-story,  177  x  110  ft., 
reinforced  concrete  apartment  house  for 
Blackstone  Apartment  Co..  to  be  erected 
at  Van  Buren  Street  and  Juneau  Avenue; 
cost  $250,000. 

Plans  completed  for  the  brick  and  stone 
school  and  church  buildings  for  Holy 
Angeles  Church,  to  be  erected  at  Eleventh 
Street  and  Atkinson  Avenue. 

Waterloo,  Iowa. — Illinois  Central  R.R. 
Co.  (A.  S.  Baldwin,  Ch.  Bngr.,  Chicago. 
111.)  intends  enlarging  roundhouse  and 
attendant  facilities  to  handle  larger  mo- 
tive power  equipment. 

St.  PagI,  Minn. — Plans  being  prepared 
by  Beuchner  &  Orth,  Schubert  Building, 
St.  Paul,  for  8-story  hotel  and  store 
building  to  be  erected  at  Seventh  and 
Wabasha  Streets  for  Herman  L.  Benz, 
wholesale  liquor  dealer. 

Great  Falls,  Mont. — Plans  reported  be- 
ing prepared  for  a  parochial  school  to  be 
erected  on  Fourth  Avenue  and  Seventh 
Street  N.  by  St.  Ann  R.  C.  Church;  cost 
$60,000.     Rev.  D.  J.  Dineen,  Pastor. 

Galveston,  Tex. — G.  K.  Jorgensen.  1813 
Twenty-fifth  Street,  owner  of  the  Colombo 
Caf6,  reported  planning  a  three-story 
bath  house  on  the  site  of  the  caf6;  prob- 
able cost  $100,000. 

Seattle,  Wash. — Plans  reported  being 
prepared  by  F.  F.  Travis,  Raleigh  Hotel, 
for  fiva-story  reinforced  concrete  brick 
and  terra  cotta  hospital  to  be  erected  tor 
local  physicians  at  a  cost  of  $800,000. 
Later  on  a  nurses'  home,  natatorium, 
power  house,  heating  plant,  etc..  will  be 
erected.  All  buildings  to  be  of  reinforced 
concrete. 

Contract,  It  is  reported,  will  soon  be  let 
for  erecting  2-story  and  basement,  48  x 
112-ft.  brick  veneer  settlement  home  at 
Eighteenth  Avenue,  South  and  Main 
Streets,  for  Council  of  Jewish  Women; 
probable  cost  $50,000.  D.  Marcus  Pretica, 
Pantages   Theater   Building,   Archt. 

Portland,  Ore. — Contract  will  probably 
be  let  early  in  October  for  erecting  Ben- 
son Trades  School  at  E.  13th  and  E  Irv- 
ing Streets.  Cost  $100,000.  F.  A.  Nara- 
more.   School  Archt. 

BIDS     DESIRED. 

Pittsburgh,  Pa. — Iteported  desired  until 
Sept.  20  by  O.  M.  Topp.  .4rcht..  Jenkins 
Bulling,  for  erecting  parochial  school,  143 
X  58  ft.,  for  St.  Lawrence  R.  C.  Church. 


Lynchburgh,  Va.— Reported  desired  un- 
til Sept.  20  by  Rev.  E.  M.  Tearny,  Pastor 
Holy  Cross  Congregation,  for  erecting 
2-8tory  and  basement,  62  x  65  ft.,  paro- 
chial school;  probable  cost  $40,000.  Mur- 
phy &  Olmstead,  Archts.,  1413  H  Street 
N.  W.,  Washington,  D.  C. 

St  Louis,  Mo. — Reported  desired  until 
Sept.  21  by  Albert  Kahn  and  Ernest 
Wflby,  Assoc.  Archts.,  58  Lafayette  Ave- 
nue. Detroit,  Mich.,  for  erecting  6-8tpry, 
144  x  148  ft.,  service  building  tor  Ford 
Motor  Co.  in  St.  Louis. 

Seattle,  Wash.— Until  Sept.  27  for  erect- 
ing a  brick  and  cement  fireproof  Masonic 
Temple  to  cost,  including  equipment, 
about  $160,000,  George  W.  Lawton, 
Archt.,  1322  Alaska  Building. 

PRICES     AND     LETTINGS. 

iflndicates  awarded  contract, 
•Lynn,  Mass.— Contract  awarded  Tur- 
ner Constr.  Co.,  11  Broadway,  New  York, 
for  erecting  3-story  and  basement,  104  x 
133  ft.,  reinforced  concrete  and  brIcK 
market  building  at  Ellis  and  Sllsbee 
Streets  for  J.  B.  Blood  Co.  Dana  San- 
born, Archt.,  38  Exchange  Place. 

•Elmlra,  N.  Y.— Contract  awarded  by 
Barker,  Rose  &  Clinton  Co.  to  F.  H. 
Johnson  Constr.  Co.,  Elmlra,  for  erecting 
5-story,  50  x  70  ft.,  brick,  concrete  and 
tile  addition  to  their  warehouse,  at  State 
and  E.  Clinton  Streets. 

•  Hazleton,  Pa.— Contract  awarded  A.  L. 
Graeft,  Tamaqua,  by  A.  J.  Feeley  for 
erecting  theater  at  Hazleton;  cost  about 
$75,000. 

•Johnstown,  Pa.— Contract  reported 
awarded  W.  H.  Fissell  &  Co.,  1328  B'way, 
New  York,  at  about  $120,000  for  super- 
structure of  passenger  station  of  Penn. 
R.   R. 

•Pittsburgh,  Pa.— Contract  awarded  Fet- 
zer-Winger  Co.,  147  Bessemer  Building, 
at  about  $80,000,  for  erecting  6-story  fire- 
proof warehouse  and  garage  at  206  Sec- 
ond St.   for  E.   W.   Proeger. 

•Baltimore,  Md.  —  Contract  awarded 
West  Constr.  Co.,  Knickerbocker  Build- 
ing for  erecting  residence  for  Walter  U. 
Brooks,  Jr.,  at  Green  Springs  Road  and 
Park  Heights  Avenue.  Green  Spring  Val- 
ley; cost  about  $100,000.  Horace  "Trum- 
bauer,  Archt.,  Land  Title  Building,  Phila- 
delphia. 

•Guilford,  Md. — Contract  for  erecting 
two-and-one-half-story  stone  residence 
for  Jesse  Boynton  awarded  Gladfelter  & 
Chambers,  Parkdale  and  Maryland  Ave- 
nues, Baltimore;  cost  $30,000. 

•  Nashville,  Tenn. — Contract  awarded 
by  Nashville  Property  Co.  to  Southern 
Ferro  Concrete  Co.,  Atlanta,  at  $125,000, 
for  erecting  3-story  and  basement,  130  x 
135-ft.  office  building  at  Polk  Avenue  and 
Church  Street.  E.  E.  Dougherty,  At- 
lanta, and  Thomas  W.  Gardener,  Nash- 
ville, Assoc.  Archts. 

•Columbus,  Ohio. — Contract  reported 
awarded  August  Roehr,  Bucyrus.  for 
erecting  the  Indianola  Methodist  Church 
on  Summit  Street;  cost  $40,000.  J.  Upton 
Gribbon,  Archt.,  Columbus  Saving  & 
Trust  Building. 

•Milwaukee,  Wis.— Contract  for  erect- 
ing first  unit  of  the  Plankinton  House  at 
Second  Street  and  Grand  Avenue  reported 
awarded  Parker  Constr.  Co.,  New  York, 
at  about  $1,500,000.  Holablrd  &  Roach, 
Chicago,  111.,  Archts. 

Dubuque,  Iowa. — All  bids  opened  Sept. 
4  by  Y.  M.  C.  A.  (E.  T.  Baer,  General 
Secy.)  for  erecting  building  have  been 
rejected. 

•Minneapolis,  Minn. — Contract  awarded 
to  C.  G.  Lindor,  817  Essex  Street  S.  E., 
for  erecting  two-story  office  building  for 
Russell  Grader  Mfg.  Co.  (E.  E.  Elllnton, 
Pres.)   (bids  opened  Sept.  2). 

•Argenta,  Ark. — Contract  awarded  by 
Justin  Matthews  to  L.  CoUamore,  Little 
Rock,  at  about  $75,000  for  erecting  21 
story  pressed  bricK  and  reinforced  con- 
crete building. 

•Little  Rock,  Ark. — Contract  awarded 
L.  Collamore.  Little  Rock,  for  erecting 
2-story,  fireproof,  Matthews  Building,  at 
Second  and  Main  Streets;  cost  $75,000. 

•Houston,  Tex.  —  Contract  reported 
awarded  Cook  &  Co..  410  Prince  Theater, 
for  erecting  3-story,  fireproof  apartment 
house  at  Walker  and  San  Jacinto  Streets 
for  Mrs.  W.  W.  Wilson;  cost  about 
$28,000. 
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NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK 

Portland,  Me. — F.  A.  Hutton  Co.,  Au- 
burn, intends  erecting  fireproof  cracker 
bakery  on  First  Avenue;   cost,   $175,000. 

Lowell,  Mass. — Bay  State  Cotton  Co. 
Intends  erecting  2-story,  286  x  6a-ft.  brick 
addition;   cost,    $100,000. 

Kingston,  N.  Y. — Plans  being  prepared 
by  Kingston  Factory  Corporation  for  two- 
storv  and  basement  factory,  brick,  50  x 
150  ft. 
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PttUb«ir«h.  Pa.— Oalon  Stance  Ca  con- 
tempteta  erecUac  od  SmaUoMB  Street  an 
t-atorr.  IM  X  XM-ft.  Oreproof  cold  Mor- 
a«e  waraiMaae:  probable  east.  |«MbM«. 

.  rygi'^'tf •^***-~"*»*   completed    b» 

Oolbr-AbbMt  BuUdUw.  Mllwankee.  tor 
erectinc  ptant  for  rerolUnB  eteel  ralto  to 
oeeupy  about  7S.M4  aq.  n.;  coat  1100.000. 

FartMcHeory.  MM.— Raportad  BaiU- 
yy  Dnr  Dock  *  ShlpboMlBC  Co..  BalU. 

Pla^— Cltiaeoa  rated  In  favor 
~  a  muatolpal  Ice  plant. 

MaMlo.  Ala^-«aa  *V7d>muUc  Construe- 
tloa  and  River  Unprovamaata." 

>»'>■«.  Obla.— Porter  Rubber  Co.  wtU 
«*ct  plaat  here,  ooatlnc  n50.0«0.  J.  U. 
Ptortar.   Empire  BuUdinc,   FIttsburKti,   lu- 


■t-  Ctarlas.  III.— UoUna  Malleable  Iron 
Oe.  a  plant,  recently  deatroyed  by  Ore. 
vUi^ba  rebuilt.  Flans  beins  prepared  for 
bridu  atael  and  flreproof  bulldlnss  to 
ooat  tlM.*M. 

Watartao,  Iowa.— Kelly  Mfg.  Co."s  pUnt 
<D.  B.  Kimball.  Mcr.),  Miles  and  Mc- 
KJnley  Streets,  recently  destroyed  by  Ore. 
win  be  rebuilt  early  tWs  falL  A  2-story. 
M  z  IM-fl.  brick  bulMInc  wiU  be  erected 
OB  old  site. 


•laiMa.     Mont.— Case     . 
«0.  J.  nomas.  Local  Mxr.) 
erect    X-story    addition 
probable  coat.  tlOO.OOO. 


Threshing     Co. 

reported  will 

to    tbeir    plant: 


.  Ore.— Rolfe  Milllns  Co.  reported 
wUI  erect  a  flve-story.  «0  x  JO  ft.,  ferro 
eaaerata   grain    elevator,    capacity    &0,000 

VIetorvllle,  Cal.— Reported  Southwest- 
em  Portland  Cement  Co.  of  El  Paso.  Tex., 
win  erect  a  plant  here  for  the  manufac- 
tore  of  caoiant. 


BIOS     DESIRED. 

Wilmington.  Del.— B>-  Peuckert  A  Wun- 
der.  Archts.  and  Engrs.,  110  Chestnut 
Street.  Philadelphia.  Pa.,  for  Oreproof, 
brick,  steel  and  concrete,  one  and  two- 
story  baking  plant  and  stable.  100  x  280 
ft.  and  U  X  IM  ft.  respectWely.  and  one- 
story  nower  plant.  M  x  117  fL,  to  be 
arectao  at  F^nnaylt-anla  Avenue  and  L.ln- 
Street  for  WllUam  Frelhofer  Baking 
'  -  Co. 


PRICES     AND     LETTING8. 
*/nAoa<as  ataardcd  eonlroct. 

*Wamaalt.     Maaa.— Contract     awarded 
Ranger     Constr.     Co..     20     Bond 
Holyoke.     for    erecting    chemical 
for    Avery    Chemical    Co.,    Boston. 
JoSL  H.  Wallace  *  Co..  Temple 
and    Predk.    J.    Paldlng.    S 
SB  Street,   New  Tork. 

_  -__, — ,  Con n.^<ron tract  awarded 
by  Looomobtia  Co.  of  America  to  Mc- 
Arthor  Concrete  Pile  A  Foundation  Co., 
11  Fine  Street.  New  Tork.  (or  foundation 
for  tbair  new  chimney.  H.  de  B.  Par- 
aoos,  Bngr.,  U  WllUaro  Street,  New  Tork. 

♦Nawar*.  N.  J.— Contract  awarded  by 
Mass  *  Waldstein  to  Fredk.  Kllgus.  Inc.. 
Newark,  for  erecting  several  buildings  at 
tbdr  manufacturing  plant.  Avenue  K  and 
Passaic  River.     Cost  tSO.OOO. 

'AVarana,  Pa. — Reported  contract  award- 
ad  Caorga  Hogg  Co..  Keystone  Bolldlng, 
for  ara^iag  plant  at  Orant  Street  and 
Kata  Avaava  for  International  Oxygen 
COL  ar  Naw  Tork  City. 

Ohio.— Contract    awarded 

for   erecting    M   x    20S    ft. 

■sick  aad  relDforeed  oonr-rete  addition  (o 

KaUc    Brasa    Co.'s    plant.    W.    Jefferson 

R.   C   Ootwald,    ArchL,   Gotwald 


*    Nor- 


i^vssrfSSi 


*Tatatfe,  OMo^-Contract  awarded  Mac- 
Artfear  OoaoaU  Pile  A   Foundation  Co.. 
•  Miaat.   Kew   Tork,   for  covering 
idaMons  of  olBce  and  three  other 

I  St  Wlllvs-Ovcrtand  Co.  antomo- 

plaaL  Toledo.     About   4700  concrete 
•Ilea.      luna.    BMnaa.    BeUman 
iam,   Arehta.,  Oklo   BUg 


MLSCELLANEOUS 


PROPOSED     WORK 

Caai    Plar  —  •aKimare,    Md.— Reported 

approved  by  Daalel  WlUard.   Prea. 

— na  A  Ohio  RR,   for  conatrucUng 

^ 1  eoaj  plar  at  CaMla  Bay;  reported 

>  «aat  aboot  n,MO,«M. 


Uadsrpaas  AtlawU.  Oa^Flana  have 
baaa  prepared  by  Engineer  Kauffmann.  of 
tba  atr  Conatr.  DepC  for  Foodara  Avenue 
aadatpasa  ondar  Iba  Soatbsm  Ry.  and 
tavB  baan  aabaslHad  to  Sttaat  Com. 


itad  at  tMJM. 


Coat 


Parle  Banda— Cleveland  Heights,  Ohio.— 
Fluk  and  street  Improvement  bonds 
sjDoaotlng  to  tXll.IlT  have  been  sold 


Park  Bowda  Maaalilon.Ohlev— Bonds  for 
ai.tt»  win  ba  soM  Sept.  20  by  R.  J. 
Krlabar,    City    Aod.,    for    park    Improva- 


Sprlnkler  System — Minneapolis,  Minn. — 
Public  Safety  Com.  of  the  Parents  and 
Teachers  Assoc.,  have  recommended  to 
School  Board,  that  Sprinkler  systems  be 
Installed  In  all  boiler  rooms  and  school 
buildings:  estimated  cost,  I7S0,000. 

Dock — St.  Louis,  Mo. — Bd.  of  Aldermen 
said  to  favor  constructing  a  rail  and 
water  terminal  dock  at  foot  of  N.  Market 
Street:    coet.    approximately    |2&0,000. 


BIDS     DESIRED. 

Park  Work- Boston,  Mass.— Until  Sept 
24  by  Park  and  Recreation  Dept.  (John 
H.  Dillon.  Chmn.),  for  grading,  draining, 
walks  and  concrete  work  for  Ronan  Park. 

Pier  Shed— New  York,  N.  Y.— Until 
Sept.  21  by  Richard  D.  Harrison,  Acting 
Comr.  of  Docks,  for  Contr.  No.  1471— 
Furnishing  material  and  building  a  pier 
shed  with  appurtenances  at  W.  Twenty- 
third  Street.    Security  116.000. 

Firs  Escapes — Resding,  Pa. — Until  Sept. 
21,  by  D.  K.  Hoch,  Co.  Controller,  for 
erecting  Are  escai>e8  at  the  Berks  County 
almshouse. 

Swimming  Pool  —  Jacksonville,  Fla. — 
Until  Sept.  27  by  Com.  Pub.  Wks.  (S.  C. 
Harrison,  Jr.,  Chmn.),  City  Engra.  Build- 
ing, for  furnishing  material  and  con- 
structing reinforced  concrete  swimming 
pool,  approximately  100  x  10  ft.,  from  4 
to  10  ft.  deep,  at  Seventh  Street  and 
Boulevard.  In  Springfield  Park. 

Piles  for  Foundation— Chicago,  III. — 
Reported  desired  by  Chicago  &  North- 
western R.  R.  Co.  (W.  H.  Finley,  Ch. 
Engr.,  Chicago,  for  15,000  pieces  of  piling 
for  use  In  foundation  of  new  grain  eleva- 
tors to  be  erected  at  118th  Street  and 
Calumet  River,  capacity  2,500,000  bu. 

Traveling  Crsne  —  Chicago,  III. — Until 
Sept.  21  by  Dept.  Pub.  Wks.  (W.  R. 
Moorhouse,  Comr.)  for  furnishing  ma- 
terial and  erecting,  complete,  a  20-ton 
electric  traveling  crane  with  5-ton  aux- 
iliary hoist  at  Mayfair  Pumping  Station. 

Grading — St  Louis,  Mo,— Until  Sept.  23 
by  PItzman  Co..  Surveyors  and  Engi- 
neers, 615  Chestnut  Street,  for  about 
COO.OOO  cu.  yd.  excav.  to  be  made  for  the 
University  Park  Realty  Co 


PRICES     AND     LETTINGS. 
•ktndicatea  awarded  contract. 

ACondult— Boston,  Mass.  —  Following 
are  four  lowest  bids  opened  Aug.  26  by 
Bd.  Pub.  Wks.  for  Stony  Brook  conduit. 
West  Roxbury,  Sect.  9:  West  Roxbury 
Trap  Rock  Co.,  )10&,491  (awarded  con- 
tract): William  J.  Barry,  (111,543:  James 
J.  Coughlan  Co.,  1111,676,  and  George  M. 
Byrne,   |112,965. 

Lumber  for  State  Canal — Albany,  N,  Y. 
— Following  are  bids  opened  Sept.  9  by 
State  Supt.  Pub.  Wks.,  Albany,  for  fur- 
nishing timber  and  plank  (white  oak, 
white  pine,  hemlock  and  spruce)  for  use 
on  the  State  C^anals,  about  2000  M  ft. — (a) 
E:aatem  Division,  (b)  Middle  Division,  (c) 
Western  Division:  Q.  Ellas  &  Bro.,  Inc.. 
Buffalo,  (a)  113.273.  (b)  $15,617:  Buffalo 
Hardwood  Lumber  Co.,  Buffalo,  (a)  813,- 
44»,  (b)  117.321,  (c)  125,213;  Lupfer  & 
Reraick,  Buffalo,  (a)  tl4;397,  (b)  119,254, 
(c)  I29,5»»:  W.  J.  Dowdle,  Oswego,  (c) 
$24,992. 

^Grading  College  Site — Cincinnati,  Ohio. 
— Ontract  for  grading  site  of  Medical 
School  (bids  opened  Sept.  1  by  Saml. 
Hannaford  A  Sons.  Archts..  Hulbert  Block) 
awarded  Tanner  A  Byrnes,  Cincinnati,  at 
20.95  cu.  per  cu.  yd.,  about  80.000  cu.  yd. 
to  be  excav.  Next  three  lowest  bidders: 
Krlcbener  Conatr.  Co.  and  Henkel  &  Sulli- 
van, CTInclnnatl.  29  cU.:  R.  E.  Cash.  C\n- 
dnnatl,  29.S  cU.;  Meier  &  Murdock,  Cin- 
cinnati, 12.5  cts. 

'ACement  —  Prove,  Utah,  —  Contract 
awarded  by  U.  S.  Reclamation  Service  to 
Ogden  Portland  Cement  Co.,  Ogden,  for 
21,000  bbls.  Portland  cement  for  use  on 
Strawberry  Valley  Project,  and  proJecU 
of  Idaho  Division,  at  $1.10  net  per  bbl. 
f.o.b.  cars  at  company's  plant.  Baker, 
Utah. 


Proposals 

For  Proposals  Advertised,  see  Pages 
48,  40,  60  and  51. 

WATERWORKS. 

_  See  Eng. 

Cloat  Record. 

Sep.  20.  Water      Works,      Myton, 

Utah Aug.  2S 

Adv.  Aug.  28,  Sept.  4. 
Sep.  21.  Water    Wks.,    Oayvllle, 

..      8.    D Sep.  IS 

Sep.  22.  Pumps,   Cleveland,  Ohio..  Sep.  18 
Sep.  21.  Water  Works,   WhIUhall, 

Mont Aug.  28 

Adv.  Aug.  28  to  Sept.  11. 
Sep.  23.  Wells.  Jamestown,   N,   T.  Sep.  11 

Adv.  Sep.  II,  18. 
Hep.  24.  Well.    Etc.,    In    HosplUl, 

Central  Isllp,  N.   T Sep.  11 

.       Adv.  Sep.  11,  18. 
Sep.  25.  Filter    Plant,    Etc.,    East 

Liverpool.    Ohio Sep.  18 

Adv.  Sep.  18. 


Bids 
Closa. 

Sep.  27. 

Sep. 

27. 

Sep. 

28. 

Sep. 

30. 

Sep. 

30. 

Sep. 

30. 

Oct. 

1. 

Oct. 

5. 

Oct. 

6. 

Oct. 

7.  i 

Nov 

9. 

Oct. 

12.  ■ 

See  Eng. 

Record. 

Well.    Hastings,    Neb Aug.  28 

Adv.  Aug.  28. 
Tank,    Amboy,    111 Sep.  11 

Adv.  Sept.  18. 
Cont.      161,      New     Tork, 

N.    Y Sep.  11 

Pumping     Equipment, 

Philadelphia.  Pa Sep.  11 

Hydrants,        Washington, 

D.   C Sep.  11 

System.     South     Charles- 
ton,   Ohio Sep.  18 

Adv.  Sep.  18. 
S.vstem  at  Univ.,  Wilber- 

force,   Ohio    Sep.  11 

Reservoir,    Tamaqua,    Pa.  Sep.  11 

Adv.   Sep.  11,  18. 
System.    Luverne,    Iowa..  Sep.  18 

Adv.  Sep.  18. 
Service    System,    Coates- 

vllle.   Pa Sep.  18 

Adv.  Sep.  18. 
Water     Wks.,     Belle- 
ville, Ohio   Sep.  11 

Valves,  etc.,  Toronto,  Ont.  Sep.  18 

Adv.  Sep.  IS. 

Well,  ThomasvlUe,  Ala..  Aug.  28 
Adv.  Aug.  28. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Sep.  21.  Forest  Grove,  Ore Sep.     4 

Sep.  21.  Chatfield,   Minn Sep.  18 

Sep.  22.  Ann    Arbor,    Mich Sep.  11 

Sep.  22.  Lisbon.    Iowa    Sep.  18 

Sep.  23.  Whitehall,  Mont Aug.  28 

Adv.  Aug.  28,  Sept.  4. 

Sep.  23.  Appleton.   Wis Sep.  11 

Sep.  24.  Seaside    Park,    N.    J Sep.  11 

Adv.  Sep.  11. 

Sep.  25.  Verona.   N.   J Sep.  18 

Sep.  27.  Lyle,    Minn Sep.  11 

Sep.  27.  Olendale.    Ohio    Sep.  18 

Sep.  29.  Philadelphia.  Pa Sep.  18 

Adv.   Sep.  18. 

Oct.     1.  Culpeper.    Va Sep.  18 

Oct.     4.  Glen   Gardner.   N.   J Sep.  18 

Adv.  Sen.  18. 
Oct.     7.  Atlantic  City.  N.  J Sep.  18 

Adv.  .Sep.  18. 
Oct.     8.  North  Chattanooga,  Tenn.  Sep.  18 

Adv.  Sep.  18. 
Oct.  14.  Mansfield,  Ohio  Aug.  28 


BRIDGES. 

Sep.  22.  Cleveland,    Ohio    Sep.  11 

Sep.  22.  BinKhamton.    N.    Y Sep.  18 

Adv.  Sep.  18. 

Sep.  22.  Connecticut     Sep.  18 

Sep.  24.  Massillon,  Ohio   Sep.  11 

Sep.  25.  Hankow,  China Aug.  14 

Adv.  Aug.  14. 

Sep.  28.  Greensburg,   Pa Sep.     4 

Sep.  28.  Maryland    Sep.  18 

Sep.  29.  Keosanqua,    Iowa    Sep.  18 

Sep.  30.  Pennsylvania Sep.  18 

Sep.  30.  Phoenlxville.    Pa Sep.   18 

Adv.  Sep.  18. 
Oct.     6.  Lawrence,    Kan Aug.  14 

Adv.  Aug.  14  to  Sep.  18. 

Oct.     6.  Manhattan.   Kan Sep.  18 

Oct.  12.  Beaufort.    S.    C Sep.  18 

Adv.  Sep.  18. 


Sep.  20. 


PAVING  AND  ROADS. 

St.    Charles,    111 Sep.  11 

Adv.  Sept.  11. 

Baltimore,  Md Aug.  28 

Asphalt    Plant,    New    Or- 
leans,  La Sep.  4 

Taylor,  Tex Sep.  4 

Adv.  Sept.  4,  11. 

New  Orleans.  La Sep.  11 

I.ieetonla,    Ohio    Sep.  18 

Ventura,  Cal Sep.  18 

Chicaeo,   111 Sep.  18 

Philadelphia,  Pa Sep.  is 

Santa    Ana.    Cal Sep.  18 

Chicago.     Ill Sep.  1 8 

Baltimore,  Md Sep.  18 

Whitesburg.    Ky Sep.  IS 

Leetonla.    Ohio    Sep.  1 8 

Louisville.    Ky Sep.  18 

North    Yakima,    Wash Sep.  18 

ronnectlcut    Sep.  IS 

PIttsburKh,  Pa Sep.  4 

Tlll.i  rnooke.    Ore Sep.  1 8 

Walker,    Minn Sen.  IS 

Bexley.    Ohio    Sep  18 

West  Paterson,  N.  J Sep.  18 

Ontario.    Cal Sep.  18 

Kansas  City,   Mo Sep.  11 

Maryland     Sen  is 

Newark,    N.    J Sep:  18 

.Tacksboro,   Tenn Sep.  18 

Indiana    Sen  18 

St.    Tx>ui8,    Mo ;  Sep!  18 

Winamar.    Ind Sep  18 

Jersey   City,    N.    J Sen!  IS 

Indiana    gep.  ig 


HYDRAULIC    CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Sep.  20.  Lock     Gates,      Montgom- 
ery,  Ala Aug  21 

o...    «    T>^''^i  ^"1  ^-L  ^^-  »"''  Sep.  11,18. 

Sep.  20.  Revetment  Work,  Harta- 

^"•■S.    Mo.„ Aug.  21 

o        .«    ^^'^\  ^"K  28  to  Sept.  18. 

Sep.  20.  Retaining  Wall,  Washing- 
ton. D.  C Aua  28 

n.„    ,.       Adv.  Aug.  28  to  .Sept.  is."  ■        ' 

Sep.  20.  Irrigation     Work,     Malta, 

Mont Aue  28 

Adv.  Aug.  28.         Aug.  28 

2SS-  ?f-  ?'•'=''•    Sl^y'""-    Minn....  Sep.  11 
.Sep.  21.  Levee    Work,    Convent, 

iJ^  «■  L'/"'*'J^"'^''''"-' Minn:;:::  Sep  ]f 

Sep.  22.  Piers.  Honolulu.  Hawaii..  Aug     7 
Adv.  Aug.  7  to  Sept.  4. 


Sep. 

21. 

Sep. 

21. 

Sep. 

2L 

Sep. 

21. 

Sep. 

21. 

Sep. 

21. 

Sep. 

21. 

Sep. 

21. 

Sep. 

21. 

Sep. 

22. 

Sep. 

22. 

Sep. 

22. 

Sen. 

22 

Sep. 

22. 

Sep. 

22. 

Sep. 

22. 

Sep. 

23. 

Sep. 

23. 

Hep. 

25. 

Sep. 

27. 

Sep. 

27. 

Sep. 

27. 

Sep. 

28. 

Sep. 

28. 

Sep. 

3(1. 

Oct. 

2 

Oct. 

4. 

Oct. 

5 

Ont, 

r. 

Oct. 

7 

Oct. 

8. 

Bids.  See  Eng. 

Close.  Record. 

Sep.  22.  Wharf     Addition,     Fort 

Constitution,   N.    H Sep.  11 

Sep.  23.  Dredging,   Norfolk,    Va...Aug.  21 

Adv.  Aug.  28  to  Sept.  11. 
Sep.  24.  Operating    Machinery    at 

Dam,   Cincinnati,  Ohio. ,  Aug.  21 

Adv.  Aug.  28,  Sep.  11  and  18. 
Sep.  24.  Drainage,    Muscatine,    la.  Sep.     4 
Sep.  25.  D  I  t  c  h,       Worthington, 

Minn Sep.  11 

Sep.  28.  Terminal  Contr.  47  and  49, 

Albany,  N.  Y Sep.     4 

Adv.  Aug.  28  to  Sept.  18. 
Oct.     1.  Dikes,      Etc.,     Cathlamet, 

Wash Aug.  28 

Oct.     1.  Bulkhead  Shed,  San  Juan, 

P.   R Sep.     4 

Adv.  Sep.  4  to  18. 

Oct.     1.  Ditch,   Galloway,   Ohio Sep.  18 

Oct.     1.  D  r  a  i  nage,      Pocahontas, 

Ark Sep.  18 

Oct.     1.  Repairs    to    Wharf,    Fort 

De    Sota,    Fla Sep.  18 

Oct.     6.  Ditch,    Swiften,    Ark Sep.  18 

Nov.    8.  Dredge,    Jacksonville,  Fla.  Sep.  11 

Adv.  Sep.  11,  18. 
Oct.  12,  Irrigation  Work,  St.  Igna- 
tius,  Mont Sep.  18 

Adv.  Sep.  18. 


PUBLIC  BUILDINGS   AND 
SCHOOLS. 

Sep.  20.  Cincinnati,    Ohio    Aug.  18 

Adv.  Aug.  28. 
Sep.  21.  Marblehead,    Ohio    Sep.     4 

Adv.  Sept.  4,  11. 

Sep.  21.  Medical   Lake,    Wash Sep.  11 

Sep.  21.  Sedro   Woolley.    Wash Sep.  11 

Sep.  21.  Woodsfield.    Ohio    Sep.  18 

Sep.  21.  Chicago,    111 Sep.  18 

Sep.  21.  Vancouver.    Wash Sep.  18 

Sep.  21.  Wellesly,    Mass Sep.  18 

Sep.  22.  Lake    Park,    Minn Sep.  18 

Sep.  22.  ChlcaBO,    111 Sep.  18 

Sep.  22.  Newark,    N.    J Sep.  18 

Sep.  23.  Los    AnKeles,    Cal Sep.  18 

Sep.  24.  Wards    Island,    N.    Y Sep.  11 

Adv.   Sep.  11.  18. 

Sep.  24.  Pittsburgh.    Pa Sep.  18 

Sep.  26.  Vallejo,    Cal Aug.  28 

Sep.  25.  Norfolk,  Va Aug.  21 

Sep.  25.  Bremerton,  Wash Aug.  21 

Sep.  25.  Lima,   Ohio    Sep.     4 

Sep.  25.  Lincoln.    Neb Sep.  11 

Sep.  25.  New    Haven,    Conn Sep.  18 

Sep.  25.  Indianapolis,    Ind Sep.  18 

Sep.  25.  Plans,  Johnson  City,  Tenn.  Sep.  18 

Sep.  27.  Tulsa,  Okla Aug.  14 

Sep.  27.  Cleveland,    Ohio    Sep.  11 

Sep.  28.  Harrisburg,   Pa Aug.  11 

Adv.   Aug.  21,  28. 

Sep.  28.  Pleasantville.    N.    J Sep.  18 

Sep.  28.  Elmhurst,    111 Sep.  18 

Sep.  29.  Smyrna,    Del Aug.  It 

Sep.  29.  Hoboken,    N.    J Sep.  18 

Sep.  30.  Washington,  D.  C July  14 

Adv.  July  24.  31. 

Sep.  30.  Tulsa.  Okla Aug.  11 

Sep.  30.  Elizabeth.   N.   J Sep.     4 

Adv.  Sept.  4,  11. 

Sep.  30.  Tompklnsvllle.    N.    Y Sep.  11 

Oct.     1.  Kalamazoo,   Mich Aug.  II 

Oct.     1.  Toledo,    Ohio    Sep.  11 

Oct.     2.  Marion,    Ohio    Sep.  18 

Oct.     4.  Marlon,    Ohio    Sep.  18 

Oct.     4.  Carbondale.    Pa Sep.  18 

Oct.     4.  Upper   .A.lton.    Ill Sep.  18 

Oct.     4.  Oswego,    N.    Y Sep.  18 

Adv.   Sep.   18. 

Oct.     5.  Glenwood,    Minn Sep.  18 

Oct.     7.  Wllmlnpton,    N.    C Sep.  11 

Oct.     7.  Jersey   City,    N.    J Sep.  18 

Oct.     7.  FIndlay,    Ohio    Sep.  18 

Oct.     8.  Boston,    Mass Sep.     4 

Oct.  13.  Naugatuck,   Conn Sep.  11 

Oct.  14.  Wilkesboro.   N.   C Sep.  11 

Oct.  15.  Moberlv,    Mo Sep.  18 

Adv.  Sep.  18. 

Oct.  16.  Denton.    Tex Sep.  18 

Oct.  16.  Washington,   D.   C Aug.  18 

Oct.  19.  Norton.    Va Sep.  11 

PRIVATE  BUILDINGS. 

Sep.  21.  Cleveland,    Ohio    Sep.  11 

Sep.  21.  St.    Louis,    Mo Sep.  18 

MISCELLANEOUS. 

Sep.  21.  Traveling  Crane.  Chi- 
cago,   111 Sep.  18 

Sep.  21.  Pier     Shed,     New     York, 

N.    Y Sep.  18 

Sep.  22.  Cement,  Sand  and  Gravel, 

New  Orleans,   La Sep.     4 

Adv.  Sep.  4  to  18. 

Sep.  22.  S  t  e  e  1    Shapes,    Etc., 

Panama    Sep.  11 

Sep.  23.  Garbage      Incinerator, 

Grevstone   Park,   N.   J...  Sep.  11 

Sep.  23.  Grading,    St.    Louis,   Mo..  Sep.  18 

Sep.  24.  Pipe,    Etc..    Panama Sep.  11 

Sep.  24.  Underground  Steam  Mains 
In  Hospital,  Central  Isllp, 

N.    Y 

Adv.   Sep.  11,  18. 

Sep.  24.  Fire     Escapes,      Reading, 

Pa Sep.  18 

Sep.  24.  Park     Work,     Boston, 

Mass Sep.  18 

Sep.  27.  Swimming  Pool,  Jackson- 
ville,   Fla Sep.  18 

Oct.     7.  Cement.    Portland,   Ore...  Sep.  11 
Adv,  Sep.  11.  18. 

Oct.  8.  Mechanical  Equipment  In 
Appraisers'  Stores,  Bos- 
ton. Mass Sep.     4 

Adv.  Sept.  4,  11. 

Oct.     8.  Elevator,  Boston,  Mass...  Sep.     4 

Oct.  16.  Pumps.  Etc.,  for  Oil 
Plants,  Washington, 
D.    C Aug.  18    . 

Nov,  17.  Power      Plants,      Etc., 

Washington,  D.  C ■*"«•** 

Oct.  19.  El.    Rv..    Philadelphia,   Pa.  Sep.  18 
Adv.  Sep.  18. 
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By  Special  Train  to  the  International  Engineering  Congress 

Prominent  American  and  Foreign  Engineers  En  Route  from  New 
York  to  San  Francisco,  as  Snapped  by  Engineering  Record's  Camera 


JEAN     DE     PULLIGNY,     ON     TWO     MONTH  S    LEAVE 
FROM  FRENCH   ARMY 


H.   J.   E.   WENCKEBACH,   OF  THE   HAGUE,  AND   ROBERT    J.    SNELLEN,    OF    AMSTERDAM,    BOTH    REPRE- 
SENTING   HOLLAND  ENGINEERING   SOCIETY 


jjjivX^^mrA  ^ 


DR.     FRANZ     NISSLER     OF     FREIBURG, 
SWITZERLAND 


CHARLES  WARREN  HUNT    (AM.  SOC.  C.  E.),  W.  L.  SAUNDERS    (AM. 
INST.   MIN.  ENG.)    AND  J.  J.  CARTY    (AM.  INST.  E.  E.) 


A.    PARKER    SMITH,    NEW    YORK,    AND 
JOSE  R.  VILLALON,  CUBA 
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DELEGATION    IN    CAR    MAKING    ASCENT    OF    PIKE'S       PROF.     A.     E.     ROHN,     OF     ZURICH,     REPRESENTING        JOHN    A.    BRASHEAR     (ON    PLATFORM)    PRESIDENT 
PEAK  ON   COG  RAILWAY  SWISS  GOVERNMENT  AM.  SOC.   MECH.  ENG. 


CONTRACTING  NEWS 

Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


OUR  EXPORTS  Ims-  lohed  the  record 

total  of  mor*  than  i;-„,.v  >  .jOO.  This  shows 
that  the  drop  to  $33,000,000  for  the  ynek 
•iided  Sept.  7  was  not  due  to  any  fundamental 
conditions,  and  was  probably  traceable  to  holi- 
days and  to  the  anxiety  over  negotiations  for 
flnucin^  our  export  trade.  These  negotiations 
■do  continue,  as  is  natural  in  the  case  of  a  trans- 
•elion  of  such  sixe  and,  for  this  country,  without 
precedent. 

It  has  been  pointed  out  by  those  informed  on 
economic  questions  that  this  country  faces  a 
grave  danger  at  the  end  of  the  world  war.  Prices 
are  now  high  because  of  dire  necessities  of  buyers, 
and  the  temptation  is  strong  to  throw  economical 
prttduction  methods  to  the  winds  and  establish 
standards  that  will  raise  the  cost  of  production 
to  a  point  that  leaves  a  present  profit.  Stand- 
ards so  raised  can  be  reduced  with  difficulty,  if 
at  alL  There  is  serious  danger  in  our  products 
having  to  meet  cheap  competition  on  a  largfe  scale 
when  the  war  is  over,  and  European  production 
will  undoubtedly  be  cheaper  than  ever  as  it  is  cer- 
tain that  all  of  the  countries  engaged  in  the  war 
will  make  every  effort  to  regain  this  export 
buaineM  they  have  lost,  both  in  this  country  and 
in  neutral  countries  where  our  business  is  even 
yet  struggling  for  a  foothold.  A  striking  illustra- 
tioB  of  this  possibility  is  the  dyestuff  field,  into 
wUd)  capital  has  feared  to  venture  because  it 
is  almost  certain  that  after  the  war  Germany 
will  sell  dyes  in  this  country  cheaper  than  our 
standards  will  permit  us  to  produce  them. 

In  this  situation  lies  danger  to  the  contractor. 
If  our  surplus  products  cannot  find  a  market  after 
the  war,  to  say  nothing  of  their  being  under  sold 
by  other  countries  in  our  own  markets,  the  blow 
to  industry  will  curtail  development  and  construc- 
tion for  years.  Consequently  the  situation  is 
fnUy  appreciated,  both  by  business  and  by  in- 
ftMOtial  labor  leaders,  and  it  is  hoped  that  if  the 
occasion  eoaes  the  country  will  be  in  a  position 
to  meet  it. 

BoDdiiWs 

The  lowest  bid  received  for  erecting  a  high 
sdMol  at  Englewood,  N.  J.,  was  $230,000.  Con- 
tracts amounting  to  $350,000  have  been  awarded 
on  the  new  city  and  county  building  at  Pittsburgh. 
A  contract  for  a  %Z50fiO0  hotel  building  has  been 
awarded  at  Loaisville.  Several  contracts  have 
been  awarded  on  enlargements  to  public  institu- 
tions at  Farview,  Pa.,  which  will  cost  $300,000. 
An  addition  to  the  railroad  shops  at  Waterloo, 


Iowa,  has  been  contracted  for  at  $181,000.  The 
lowest  bid  open  for  constructing  the  public  li- 
brary at  San  Francisco  was  $424,000.  Bids  are 
asked  on  an  armory  at  Grand  Rapids,  Mich.,  on 
a  $125,000  courthouse  at  Rock  Rapids,  Iowa,  on  a 
high-school  building  at  Dallas  and  on  a  $160,000 
Masonic  temple  at  Seattle. 

Kansas  City  has  sold  $612,000  school  bonds,  a 
$500,000  school  bond  issue  has  been  sold  at  Jack- 
sonville, Fla.,  and  another  $500,000  issue  will  be 
sold  Sept.  30  at  El  Paso,  Tex.  Plans  have  been 
prepared  for  a  $350,000  hospital  in  New  York 
City.  It  is  reported  from  Clayton,  N.  Y.,  that  an 
architect  has  been  retained  for  a  $400,000  fire- 
proof hotel  to  be  built  for  the  Thousand  Islands 
Development  Company.  A  supervising  architect 
has  been  selected  for  the  $500,000  university  to 
be  built  at  Chattanooga,  Tenn.  Plans  have  been 
filed  with  the  Georgia  State  Railway  Commis- 
sion for  the  new  $1,000,000  union  passenger 
terminal  in  Macon.  It  is  reported  that  a  $500,000 
hospital  will  be  built  at  Dayton,  Ohio.  Plans  are 
being  prepared  for  a  $250,000  factory  in  Chicago. 
A  contract  is  to  be  let  for  a  $175,000  State  nor- 
mal school  building  at  Emporia,  Kan. 

Bridges  and  Roads 

A  contract  for  reconstructing  the  Chicago 
Street  viaduct  at  Buffalo  has  been  awarded  at 
$184,000.  A  $60,000  bridge  contract  has  been 
awarded  at  Logansport,  Ind.,  and  a  contract  for 
constructing  a  $66,000  bridge  near  Canadian,  Tex., 
has  also  been  awarded.  A  contract  is  to  be  let 
this  fall  for  constructing  another  bridge  at 
Seattle  to  cost  $445,000.  The  construction  of  a 
$150,000  bridge  is  contemplated  at  Grimes,  Cal. 
Two  bridges  to  cost  $125,000  are  being  considered 
at  Indianapolis.  Three  concrete  bridges  to  be 
built  at  Woonsocket,  R.  I.,  will  cost  $85,000.  A 
steel  bridge  to  be  built  at  Portland,  Ore.,  will  cost 
$60,000. 

Paving  work  to  cost  $194,000  has  been  con- 
tracted for  at  Hackensack,  N.  J.  Paving  con- 
tracts amounting  to  $179,000  have  been  awarded 
at  Pittsburgh.  A  Philadelphia  paving  contract 
costing  $240,600  has  been  awarded.  Tallahassee, 
Fla.,  has  awarded  a  $67,000  paving  contract.  A 
paving  contract  amounting  to  $62,000  has  been 
awarded  at  Cleveland,  and  a  road  contract 
has  been  recommended  for  award  at  $94,000.  A 
$92,000  paving  contract  has  beeen  awarded  at 
Los  Angeles. 

Bids  are  desired  for  90,000  sq.  yd.  of  paving 
at  Beaumont,  Tex.     Austin,  Tex.,  will  soon  let 


paving  work  to  cost  $425,000.  Three  paving  con- 
tracts amounting  to  $219,000  will  be  let  soon  at 
Seattle.  De  Land,  Fla.,  will  sell  Oct.  11  road 
bonds  amounting  to  $400,000. 

Waterworks  and  Sewers 

Bids  are  desired  for  constructing  a  filter  plant 
at  Lumberton,  N.  C.  Minot,  N.  D.,  desires  bids 
Oct.  4  for  laying  water  mains  and  sewers.  Con- 
tracts for  constructing  waterworks  and  sewers 
are  to  be  let  next  month  at  South  Boston,  Va. 
Athens,  Ohio,  will  let  a  contract  for  waterworks 
improvements,  including  a  2,750,000-gal.  concrete 
reservoir.  A  sewer  system  to  cost  $66,000  has 
been  contracted  for  at  Ocala,  Fla.  The  contract 
for  constructing  the  tunnel  sewer  at  Milwaukee 
has  been  awarded  at  $160,000.  Three  sewer  con- 
tracts totaling  $125,000  have  been  awarded  at 
Clinton,  Iowa.  Bids  are  desired  Oct.  1  at  Mimico, 
Ont.,  for  sewer  work  to  cost  $143,000.  Bids  are 
desired  at  Long  Island  City,  N.  Y.,  for  sewer 
work  on  which  $74,000  security  is  required.  Bids 
are  desired  Oct.  6  for  constructing  about  8  miles 
of  sewers  at  Visalia,  Cal. 

Miscellaneous 

A  contract  for  the  Thirtieth  Street  pier  shed 
in  Brooklyn  has  been  awarded  at  $213,000.  The 
steel  for  third-tracking  the  Myrtle  Avenue  ele- 
vated railway  in  Brooklyn  has  also  been  con- 
tracted for.  A  $400,000  railroad  contract  has 
been  awarded  at  Charleston,  S.  C,  and  two  con- 
tracts for  double-tracking  near  Easley,  S.  C,  have 
been  awarded  by  the  Southern  Railway.  The  low- 
est bid  submitted  for  irrigation  work  to  the  U.  S. 
Reclamation  Service  at  Denver  Sept.  8  was 
$203,000.  Bids  are  desired  Oct.  1  for  construct- 
ing a  $100,000  dam  near  Salt  Lake  City. 

Plans  for  a  $1,500,000  coal  pier  have  been  ap- 
proved by  the  directors  of  the  Baltimore  &  Ohio 
Railroad.  Preliminary  plans  for  flood-protection 
work  to  cost  $300,000  have  been  completed  at 
Clean,  N.  Y.  It  is  reported  from  Roanoke,  Va., 
that  the  Norfolk  &  Western  Railway  is  consider- 
ing erecting  a  $1,000,000  grain  elevator.  Flood- 
protection  bonds  amounting  to  $250,000  will  be 
sold  at  Augusta,  Ga.,  Oct.  6.  The  construction  of 
a  $250,000  municipal  dock  has  been  recommended 
at  St.  Louis.  The  construction  of  a  $125,000  dam 
and  power  house  is  under  consideration  at  Des 
Moines,  Iowa.  At  Toronto  the  hydroelectric  com- 
mission has  approved  plans  of  a  power  company 
for  developing  an  additional  100,000  hp.  from  the 
Niagara  River. 


WATERWORKS 


PROPOSED     WORK. 

Hartford,  Cena. — ^Addlttonal  water  aup- 
pl]r  booda  anuNinttns  to  tSO.SM  add. 

Nartli   HamMUad.   L.   I..  H.   Y.— Carle 
ftfk  Water   Dlat.    bonda,   aiDoantlns   to 
llSSS,  aeU  Iqr  Korth  Hempataad  Town 


St' 


-R^poHed  Alez.  Potter, 

^'-'^r   Tork.  encasad  to 

Buck    Run   prajact. 

cipal   water  worka 


Caataavltle.  Pa 

IS  CbuTcli  V 

pnvara  f<» 

LaisMan.    - 

aontempUtrO. 

Dover,  Oal. — Plant  of  Harrlnstoa  Llcht 
A  Water  l>ept.  avrlouaiy  damaged  by  are. 

'Newport,  Oal. — Water  nupiilr  and  aewer 
sirstam  nnder  consideration. 


Va. — Anderaon  A  Cbrla- 
'     enslncers    for 

'  m  and  pavlriK 
•OO.      Conlrart 


Savtii  Boaton, 
%^   ChjtrloiN 
BVOpOVMt  V  :v ' 

woT  proliabiv    b»    u-i    1!.   •trtabtr.     K.    V. 
Bardls.  Oir  Ok. 

■aeenton.    Oa.— CttUeoa    votad    tU.OM 
bonda.  for  eanatmctins  electric  light  and 
.  water  works. 

CoelW««,  na<— 8.  C.  NVamiih.  City  Clk.. 
writea  not  yet  decided  wh«Ti  bide  will  be 
aaked   for  eonatractloic  WKter  worka. 

{.aekport,  t.a. — Counrll  adopted  r«ao1u- 
thm  lookios  to  conatrtietlon  ot  water 
works. 


Oakdale,  X^.—H.  A.  Plttman,  City  Clk., 
write*  water  worka  are  to  be  constructed; 
coKt  120,000. 

Shreveport,  La.— City  Intends  InatalllnK 
munlcipul  water  worka. 

Philadelphia,  Mlaa. — A  $30,000  bond  Issue 
for  water  works  and  eewera  being  oflered 
for  sale.  J.  N.  Irvlns,  City  Clerk.  Mag- 
•ena  L.  CuUey,  Bngr.,  Jackaon. 

Paducah,  Ky. — Issulnfc  of  t2,'>0.000  bonds 
to  construct  water  worka  la  under  con- 
sideration. 

Paducah,  Ky. — City  Comra.  aald  to  be 
considering  municipal  water  works. 

FIndlay,  Ohio.  —  Council  will  extend 
water  main*  to  West  Park;  cost  )5,000. 

Lennoxvllle,  Ohio. — Citizens  voted 
140,000  bonds  for  constructing  water 
works.     W.   W.    Baker,   Secy.-Treaa. 

Shoala,  Ind.— Shoals  Utility  Co.  of 
Shoala,  Incorporated  to  furnlsb  water  and 
ele'-trtc  current.  F.  M.  Baker,  8.  E. 
Shirey  and  (3.  A.  Harron,  Directors. 

Clinton,  III. — City  Council  haa  paaaed 
ordinance  providing  t4.S>00  bond  Issue  for 
purchase  ot  high  pressure  Are  pump  or 
pumnn  having  a  capacity  of  1,000,000  gal. 
per  24  hr. 

Attica,  Kan.— Citizens  voted  $80,000 
bonds  for  electric  ll^ht  and  water  works 
system.  E.  T.  Archer  *  Co.,  Engrs., 
Kansas  City,  Mo. 

Amarllio,  Tex. — Municipal  ownership  of 
water  and  light  plants  Is  reported  under 
consideration. 

Orove,  Okla. — Council  considering  Im- 
proving municipal  water  worka  and  elec- 
tric light  plant;  probable  cost  tlO.OOO. 


Jonea,  Okla, — Citizens  voted  $10,000  mu- 
nicipal electric  light  and  water  works 
bonds.  Engineers.  Benham  Eng.  Co.,  Col- 
cord  Building,  Oklahoma  City. 

Marshall,  Okla.— City  Clerk  write-s  city 
is  drilling  test  wells.  It  water  is  found, 
bids  will  be  asked  to  construct  water 
works.  If  water  Is  not  found,  matter  will 
be  abandoned. 

Florence,  Ore.— City  Intends  construct- 
ing water  works;  cost  |10;000. 

Kellogg,  Idaho.— City  Council  reported 
passed  an  ordinance  granting  to  Kellogg 
Water  Power  Co.  a  franchise  to  construct, 
operate  and  malnt-ain  a  system  of  water 
mains  and  distributing  lines  in  this  city. 
Source  of  supply  is  Big  Creek. 

BIDS     DESIRED. 

Washington,  D.  C— Until  Oct.  11,  by 
Comrs.  D.  C,  for  furnishing  material  and 
erecting  a  steam  turbine  driven  centri- 
fugal pumping  unit  of  5,000,000  gal.  capa- 
city in  24  hours  for  use  of  the  water  de- 
partment 

Clarksburg,  W.  Va.— Until  Oct.  21  by 
Water  Wks.  and  Sewerage  Bd.  (Scotland 
O.  Highland,  Secy.)  for  two  gas  englne-s 
and  two  pumps  at  existing  pumping  sta- 
tion, advertised  in  Engineering  Record 
Oeorge  W.  Fuller,  Consulting  Engr.,  170 
Broadway,  New  York  City. 

Lumberton,  N.  C— Reported  desired 
until  Oct.  12,  by  Mayor  and  Bd.  Comrs.. 
for  two  concrete  tub  niters,  brick  house, 
concrete  coagulating  basin,  centrifugal 
pumps,  filter  equipment,  etc.,  for  improv- 
ing water  works.  Gilbert  C.  White, 
Engr.,   Charlotte.  wine, 


Clearwater,  Fla.— Until  Sept.  29,  by 
City  Council,  for  furnishing  to  the  Water 
Dept.  an  oil  engine  air  compressor,  one 
belt-driven  air  compressor  and  oil 
engine.  A.  J.  Brandon,  Supt.  Water 
Works   Dept. 

Middletown,  Ohio.— Until  Oct.  6.  by  City 
Comrs.  (.Jolin  Kunz,  Clk.)  for  driving  a 
number  ot  wells  for  Water  Works  Dept. 

South  Charleston,  Ohio.— The  city  has 
withdrawn  temporarily  call  for  bids  to  be 
opened  Sept.  30  for  constructing  water 
works.     W.  L.  Wentze,  Village  Clk. 

Montlcello,  Ind.— Until  Oct.  12  by  City 
Council  for  furnishing  material  and  In- 
stalling two  compound  duplex  pumps  with 
all  necessary  valves  and  piping  and  rais- 
ing steel  standplpe  and  brick  tower  at 
Water  Works.     F.   L.   Miner,   City  Clk. 

Harlan,  Iowa. — Reported  desired  until 
Sept.  27  by  William  Hayes,  City  Clk.,  for 
water  works  extension  to  consist  of  4000 
ft.  4  and  G-in.  water  mains,  hydrants  fit- 
tings,  etc. 

Sidney,  Iowa.— Until  Oct.  5  by  C.  B. 
Hatten,  Town  Clk.,  for  furnishing  ma- 
terial and  improving  water  works  to  con- 
sist of  a  200  gal.  per  min.  triplex  power 
pump,  35  hp.  Internal  combustion  engine. 
c-1.  pipe  and  specials,  and  hydrants  and 
valves,  all  f.o.b.  cars  Sidney.  Burns  & 
McDonnell,  Scarrltt  Building,  Kansas 
City,   Mo. 

Jasper,    Minn.— Until    Sept.    28    by   Vil- 
lage  Council,    for   constructing  reinforced 
concrete  steel  reservoir,  capacity  of  about 
45,000    gal.      G.    S.     Smiley,    Village    Re- 
corder. 
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Minneapolis,  Minn. — By  City  Engineer 
for  2858  lin.  ft.  48  x  5-16-in.,  2993  lin.  ft. 
42  X  5-16-ln.  riveted  steel  pipe,  or  alter- 
nate bid  on  46  x  5-16  and  40  x  5-16-in. 
lock  bar  steel  pipe;  also  1473  lin.  ft.  48  in. 
X  3V6  to  V4-in.  riveted  steel  pipe. 

Minot,  N.  D.— Until  Oct.  4  by  Bd. 
City  Comrs.  tor  water  mains,  sewers  and 
street  grading,  advertised  in  Engineer- 
ing Record.     E.  J.  Thomas.  City  Engr. 

Benton,  Ark.— Until  Sept.  28,  by  Comrs. 
Water  Works,  and  Sewerage  Improv.  Dist. 
No.  1,  for  two  100-hp.  high  pressure  re- 
turn tubular  boiler  with  steel  casing, 
across  Hue  and  stack,  a  200  hp.  open  type 
heater,  a  feed  pump,  two  500  G.P.M. 
underwriters  steam  pumps,  two  300-gal. 
horizontal  motor  driven  centrifugal 
pumps,  a  300-gal.  horizontal  motor  driven 
centrifugal  pump.  etc.  J.  B.  McCrary  Co., 
Engrs.,    Little   Rock. 

Mimico,  Ont.— Until  Oct.  1  by  J.  A. 
Telfer,  Clk.,  Mimico,  for  Cont.  1,  sewers 
and  water  mains,  Cont.  2,  sewage  dis- 
posal works,  Cont.  3,  supply  of  sanitary 
viti.  pipe,  Cont.  4,  sewage  pumping 
station,  in  towns  Mimico  and  New  Toron- 
to. T.  Lowes,  Engineer,  186  King  Street, 
W.    Toronto. 

PRICES     AND      LETTINGS. 

iflndicates  awarded  contract. 

'l^Boston,  Mass. — Contract  awarded 
Henry  Spinach  Contr.  Co.,  American 
House,  for  laying  11,400  ft.  water  pipe  at 
$7,381. 

♦Somerset,  Pa. — Contract  for  construct- 
ing 500,000  gal.  reservoir  awarded  W.  J. 
Ferner  of  Somerset,  at  $4,500. 

♦Baltimore,  Md. — Contract  awarded  U. 
S.  C.  I.  Pipe  &  Fdry.  Co.,  Burlington, 
N.  J.,  for  water  pipe  and  fittings  for  the 
Water  Dept.,  at  $4,895. 

♦Brewster,  Ohio Contract  for  con- 
structing water  works  (bids  opened  Sept. 
9)  awarded  Ross-Cook  Eng.  Co.,  193 
Crosby  S'.reet,  Akron,  at  about  $19,000. 
The  W.  J.  Sherman  Co.,  The  Nasby, 
Toledo,  Engrs. 

Farmersvllle,  Ohio. — A.  S.  Gilbert,  Vil- 
lage Clerk,  writes:  On  account  of  irregu- 
larity no  bids  were  opened  Sept.  1  for 
constructing  water  works. 

East  Dundee,  III. — Lowest  bid  opened 
Sept.  13  by  city  for  constructing  a  rein- 
forced concrete  reservoir.  350,000  gal.  ca- 
pacity, submitted  by  Koeppen,  Schartow 
&  Ehylert,  Dundee,  at  $7,564. 

♦Chinook,  Mont. — Contract  reported 
awarded  Pittsburgh  Filter  Manufacturing 
Co.  for  installing  filtration  plant,  at 
$16,415. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


Philadelphia,  Miss.  —  See  "Water 
Works." 

Coshocton,  Ohio — Mayor  recommends  to 
Council  installation  of  a  new  surface 
drainage  sewerage  system. 

PIqua,  Ohio. — See  "Paving  andjloads." 

La  Crosse,  Wis. — Within  the  next  year 
this  city  intends  constructing  additions 
to  sewer  system  to  cost  $200,000.  George 
Bradish,  City  Engr.,  is  preparing  pre- 
liminary plans. 

Sioux  City,  iowa. — City  Council  will  soon 
let  contract  for  constructing  North  Morn- 
ing Side  sewer  system;   cost  $12,000. 


Amarlllo, 
Roads." 


Tex. — See 


"Paving       and 


Austin,  Tex. — N.  C.  Wilbarn,  city  en- 
gineer, writes  improvements  to  sewers 
contemplated  include  extension  and  work 
will  be  done  by  city. 

Austin,  Tex. — City  Commissioners 
passed  ordinances  providing  for  the  sale 
of  $725,000  bonds  for  school  buildings, 
street,  bridge  and  sewerage  Improvements. 
P.  W.  Powell,  Comr.  of  Streets. 

Edgewater,  Col. — H.  O.  Duern,  1940 
B'way,  Denver,  is  Engineer  for  proposed 
sewer  system,  to  include  2600  ft.  8-in.  and 
10,000  ft.  10  and  12-in.  pipe,  septic  tank 
and  filtration  plant;  cost  $32,000.  C.  W. 
Gist,  Town  Clk. 

Marlow,  Okla. — Citizens  Sept.  16  de- 
feated issuing  $15,000  bonds  for  sewerage 
system.     Geo.   D.  Orr,  Deputy  Clk. 

Seattle,  Wash. — City  Engineer,  A.  H. 
Dimock,  estimates  cost  of  installing 
sewers  in  Sixth  Avenue  Northwest  and 
other  streets  at  $95,052.  Plans  being  pre- 
pared. 

City  Council  authorized  sewers  in  E. 
Sixty-ninth  Street  in  James  Division  of 
Green  Lake  Addition. 

Marysvllle,  Cal.— Bonds  for  $18,000  re- 
ported sold  by  City  Council  for  extending 
drainage  system. 


BIDS     DESIRED. 

Boston,  Mass.— Until  Sept.  29  by  Edw. 
F.  Murphy,  Comr.  Pub.  Wks.  for  con- 
structing sewers  and  drains  in  Augustus 
Avenue  and  Vista  Street,  West  Roxbury; 
also  for  constructing  pipe  sewers  and 
drains  in  Wardsworth  Street,  East  Bos- 
ton. 

Long  Island  City,  N.  Y.— Until  Sept.  30, 
by  Maurice  E.  Connolly,  Pres.  Queens 
Boro.,  for  constructing  sewers  in  Borden, 
Kimball,  Guion,  Smart  Avenues  and 
numerous  other  streets;  also  for  con- 
structing receiving  basins  in  several 
streets.     Total  security  $74,830. 

New/ark,  N.  J.— Until  Sept.  30  (read- 
vertisement)  by  Bd.  Street  and  Water 
Comrs.  (Morris  R.  Sherrerd,  Ch.  Engr.), 
for    constructing    Meadow    Brook    outlet 


Beaumont,  Tex. — Until  Oct.  19  by  J.  G. 
Sutton,  City  Secy.,  for  sanitary  sewers, 
39,690  ft.  6  to  18  in.,  advertised  In  Engi- 
neering Record.  C.  L.  Soberer,  City 
Engr. 

Roslyn,  Wash. — Reported  desired  until 
Oct.  11  (readvertlsement)  by  George  T. 
Wake,  City  Clk.,  for  sewer  Improvements 
in  Local  Improv.  Dlsts.  Nos.  1,  2,  3  and  4. 

VIsalla,  Cal. — Reported  desired  until 
Oct.  6,  by  City  Trus.  for  furnishing  ma- 
terial and  constructing  about  28.285  ft. 
6,  8  and  10  in.  viti.  pipe  and  14,000  ft.  30 
in.  concrete  or  brick  sewer,  60  manholes, 
12  fiushtanks,  etc.  L.  E.  McCabe,  City 
Engr. 

Mimico,  Ont. — See  "Water  Works." 

Toronto,  Ont.— Until  Sept.  28,  by  Works 
Dept.  for  constructing  sewers  in  Cham- 
bers, Howlck,  Turnberry  Avenues  and 
other  streets. 


PRICES     AND     LETTiNGS. 

♦Indicates  awarded  contract. 

♦Rochester,  N.  H. — Contract  awarded 
C.  W.  Tass  Co.,  Fitchburg,  for  construct- 
ing 8,100  ft.  sewer  at  $9,163  (bids  opened 
Aug.  31).     F.  E.  Hussey,  City  Clk. 

♦  Rochester,  N.  Y. — Contract  awarded 
by  Bd.  Contract  and  Supply  to  Michael 
Ripton,  Rochester,  for  constructing  Graves 
Street  sewer  tunnel  to  connect  with  Main 
and  Front  Street  tunnel  at  $11,899. 

♦Schenectady,  N.  Y. — Contract  award- 
ed Thomas  F.  McGagor,  Schenectady,  for 
constructing  2400  ft.  20  to  30  in.  pipe  and 
2400  ft.  42  in.  concrete  sewer;  probable 
cost  $30,000. 

♦Richmond,  Va. — Contract  for  con- 
structing sewer  in  West  Lehigh  Street 
between  Blvd.  and  McTavish  Street,  Scott 
Addition,  awarded  by  Administration  Bd. 
to  Leroy  E.  Newton,  at  $11,601. 

♦Ocala,  Fla. — Contract  awarded  Bryan 
&  Co.,  Jacksonville,  at  $66,741  for  con- 
structing sewerage  system  consisting  of 
121.203  ft.  6  to  18-in.  sewer  pipe,  231  man- 
holes, 51  automatic  flush  tanks,  sewage 
disposal    plant,    etc. 

♦Hammond,    La. — Contract  awarded   J. 

R.    Sutherlin   &   Co.,    Kansas  City,   Kan., 

for     constructing     sewerage  system     at 
about  $40,000. 

Medina,  Ohio. — Lowest  bid  opened  Sept. 
15  by  village  for  8811  ft.  pipe  laying,  man- 
holes, etc.,  was  submitted  by  Glenn  W. 
Hadley,  Canton,  at  $5,612.  George  D.  Mc- 
Neal,   Village   Clk. 

♦Reed  City,  Mich. — Contract  for  con 
structing  system  of  sanitary  and  storm 
sewers,  about  19,000  ft.  of  pipe,  awarded 
Isaac  H.  Wells,  Kalamazoo,  at  $16,884 
(bids  onened  Sept.  14).  M.  W.  Brown, 
Chmn.  Sewer  Com. 


PROPOSED     WORK. 

Manchester,  N.  H. — City  intends  con- 
structing a  trunk  line  sewer  in  South 
Manchester. 

Batavia,  N.  Y. — Chester  &  Fleming. 
Engrs.,  Pittsburgh.  Pa.,  engaged  to  assist 
Mayor  in  plans  for  restoration  of  sewage 
disposal  plant  damaged   by  explosion. 

East  Orange,  N.  J. — Reported  Council  is 
in  favor  of  Joining  Orange  and  Montclair, 
or  one  of  the  cities,  in  building  an  Imhoft 
disposal  plant. 

Garfield,  N.  J.— Bd.  Chosen  Freeholders. 
Hackensack.  appropriated  $12,000  for  con- 
structing storm  drain  in  Garfleld  Bor- 
ough. 

Overbrook,  N.J. — County  Engineer  Fredk. 
A.  Reimer,  Newark,  estimates  cost  of  re- 
pairing, enlarging  and  cleaning  present 
sewerage  system  at  Overbrook  Hospital  at 
$30,000.  He  also  recommends  to  Bd.  Free- 
holders, Newark,  new  process  of  treating 
sewage  with  lime  and  electricity  and 
estimates  the  cost  of  Installing  the  sys- 
tem at  $32,000. 

Verona,  N.  J. — Borough  Council  passed 
resolution  for  bond  issue  of  $80,000  for 
general  sewer  work  and  disposal  plant; 
also  $100,000  for  constructing  lateral 
sewers. 

West  Orange,  N.  J. — Town  Engineer 
Riifus  Mead  estimates  cost  of  construct- 
ing 3-ft.  storm  sewer  from  Falrmount 
Avenue  to  the  brook  at  Joyce  Street,  or 
Valley   Road,  at  $12,000. 

Ingram,  Pa. — Bonds  for  $14,000  will  be 
sold  Oct.  1  by  D.  H.  Hainri,  Boro.  Clk.,  24 
Short  Street,  for  street  and  sewer  im- 
provements. 

Washington,  Pa. — State  Comr.  of 
Health.  Harrisburg.  has  approved  permit 
for  borough  to  establish  system  of  sew- 
age   treatment. 

Hagerstown,  Md. — City  Engr.  J.  B.  Fer- 
guson and  members  of  City  Sewerage 
Comn.  have'  been  instructed  to  confer 
with  sanitary  engineers  of  State  Bd.  of 
Health  relative  to  plans  for  proposed 
sewerage  iiystem,  with  a  view  to  ascer- 
taining the  cost. 

Newport,   Del. — See  "Water  Works." 

Jacksonville,  Fla. — Citizens  voted  $500,- 
000  sewer  and  paving  bonds. 


♦Milwaukee,  Wis.— Contract  awarded 
A.  J.  Hewitt,  Milwaukee,  for  construct- 
ing 7  ft.  tunnel  sewer  under  Lake  Street 
from  Green  Bay  Avenue  to  Milwaukee 
River  (bids  opened  Sept.  17)  at  $160,000. 

♦Toronto,  Ont. — Contract  for  con- 
structing storm  overflow  sewer  on  St. 
Clair  Avenue  and  Russell  Hill  Roaa 
awarded  Commissioner  of  Works,  at 
$47,500  work  to  be  done  by  day  labor,  ana 
sewer  in  Dundas  Street  from  Indian 
Grove  to  Clendenan  Avenue,  to  Moyes 
Constr.  Co.,  at  $18,000. 


BRIDGES 


Nutley,  N.  J.— Until  Sept.  27  (read- 
vertisement)  by  Bd.  Town  Comrs.  for  con- 
structing storm  water  sewers  on  Park  and 
Myrtle  Avenues  and  Center  Street,  in  all 
about  2917  ft.  12  to  24  in.  vitr.  pipe  sewer. 
3387  lin.  ft.  36.  42  and  48  in.  lock  Joint 
cement  pipe,  4941  lin.  ft.  12  and  10  in. 
pipe,  together  with  basins,  manholes, 
etc.     Frank   T.    Shepard,   Town   Engr. 

South  Bound  Brook,  N.  J. — Until  Oct. 
11  by  Borough  Council  for  furnishing  ma- 
terial and  constructing  about  3.8  miles 
vitr.  pipe  sewers  8  to  12  in.,  with  T 
branches,  including  sewage  disposal 
plant,  etc.,  advertised  in  Engineering 
Record.  Clyde  Potts,  Engr.,  30  Church 
St.,  New  York.     Peter  Merlett,  Boro.  Clk. 

Etna,  Pa.— Until  Sept.  27  by  J.  C.  Arm- 
strong. Boro.  Clk.,  for  constructing  sani- 
tary sewer  in  Butler  and  Center  Streets 
and  Clark  Alley. 

Toledo,  Ohio.— Until  Sept.  28  by  Co. 
Comrs.  for  furnishing  material  and  con- 
structing Local  Sanitary  Sewer  No.  20, 
Main  Sewer  Dist.  No.  6,  to  consist  of  1.8 
miles  vitr.  pipe  sewer,  8,  10  and  12-in., 
together  with  manholes,  flush  tanks,  etc. 

Princeton,  Ind.— Until  Sept.  27  by  City 
Clerk  for  constructing  system  of  sani- 
tary  sewers   to   cost   $10,000. 

Anna,  III. — Reported  desired  until  Sept. 
27.  by  Bd.  Administration  (Frank  D. 
Whlpp,  Fiscal  Superv.),  Springfield,  for 
constructing  sewage  tank  at  Anna  State 
Hospital.  W.  S.  Shields  Co.,  Hartford 
Bldg.,    Chicago,    Engrs. 

Chicago,  III.— Until  Sept.  27,  by  Bd. 
Local  Improv.  (Edw.  J.  Glackin.  Secy.) 
for  constructing  tile  pipe  sewers  on  South 
Carpenter.  South  La  Salle,  South  Bishop 
and  other  streets. 

Fond  du  Lac,  Wis. — Reported  desired 
until  Sept.  24  by  J.  F.  Hohensee.  City 
Clk..  for  constructing  storm  sewers  in 
Dist.  No.  4,  sanitary  sewers  in  Waupum 
and  Elm  Streets,  and  storm  sewer  In 
Champion  Avenue. 

Algona,  Iowa. — Until  Oct.  5  by  S.  W. 
Crowell,  City  Clk..  for  constructing  sani- 
tary sewers  in  Grove.  Dodge.  Diagonal 
and  other  streets  about  13,950  ft.  8  to 
18-ln.   pipe. 

St.  Paul.  Minn. — Reported  desired  until 
Sept.  27  by  Aug.  Hohenstein.  Purchasing 
Agent,  for  constructing  Hazel  Park  sani- 
tary sewer  system. 

MInot,  N.  D.— See  "Water  Works." 


PROPOSED     WORK. 

Nashua,  N.  H. — Plans  and  specifications 
being  prepared  for  reinforced  concrete 
arch  bridge  over  Pennichuck  Brook  be- 
tween Nashua  and  Merrimack.  Work  is 
to  be  started  as  soon  as  possible.  Geo. 
P.  Winn.  City  Engr.,  Nashua. 

Lyons  Falls,  N.  Y.— Plans  and  specifi- 
cations completed  by  State  Engineer, 
Albany,  for  continuing  construction  of 
bridge  over  Blank  and  Moose  Rivers  at 
Lyons  Falls,  consisting  of  new  super- 
structure, building  and  lining  approaches 
and  all  incidental  work:  cost  $59,385. 

Schenectady,  N.  Y.— Plans  for  con- 
structing a  state  bridge  over  the  Mohawk 
at  Schenectady  approved  by  Frank  Wil- 
liams, State  Engineer,  Albany. 

Johnstown,  Pa.— G.  A.  Flink,  Harris- 
burg, has  been  retained  by  City  Council 
to  prepare  plans  for  constructing  Horner 
Street  Bridge,  cost  about  $45,000. 

Elkton,  Md. — Cecil  County  Comrs.  voted 
to  construct  2  bridges  in  8th  Dist.  near 
Oakwood. 

Beckley,  W.  Va. — See  "Paving  and 
Roads." 

Greenville,  S.  C— Southern  Ry.  Co.  (W. 
H.  Wells,  Ch.  Engr.  Constr.,  Washington, 
D.  C.)  plans  building  steel  viaduct  with 
concrete  pedestals  across  Saluda  River  on 
double  track  between  Greenville  and 
Central.  The  building  of  these  pedestals 
is  Included  in  contract  for  double  track 
between  Greenville  and  Easley.  Steel  for 
same  to  be  furnished  by  some  bridge 
company,  who  will  also  place  same. 

Rome,  .Ga. — Citizens  of  Floyd  County 
voted  $225,000  bonds  for  constructing  con- 
crete bridges  over  3  rivers  in  Rome. 

Chattanooga,  Tenn. — Nothing  definite 
has  been  done  by  Southern  Ry.  Co.  (W. 
H.  Wells,  Acting  Ch.  Engr.  Construction, 
Washington,  D.  C,  about  constructing 
bridge  concomplate.!  to  carry  Riverside 
Drive  across  the  railroad  tracks. 


♦Clinton,  Iowa. — Following  are  unit  figures  of  four  lowest  bids  opened  Sept.  14 
for  constructing  sewer  in  Dist.  No.  2  (J.  G.  Thorne,  City  Engr.):  (a)  Thomas  Carey 
&  Sons,  Clinton,  $34,832  (awarded  contract);  (b)  Independent  Constr.  Co.,  Daven- 
port, $36,712;  (c)  Dearborn  Constr.  Co.,  Waterloo,  $37,247;  (d)  James  Kennedy, 
Fargo,  N.  D.,  $37,776: 

•(a)                (b)  (c)  (d) 

Bulkhead     $300.00         $360.00  $500.00  $375.00 

675  ft.  33-in.  vitr.  sewer  pipe 6.00              6.30  6.00  «.25 

300  ft.  33-in.  D.  S.  track,  vitr.  sewer  pipe 6.00              7.50  «.00  7.25 

592  ft.  30-in.  vitr.   sewer  pipe 4.10              4.20  4.80  4.«0 

674  ft.  28-in.  vitr.   sewer  pipe 3.60              S.76  4.60  S.90 

345  ft.  27-in.  vitr.  sewer  pipe 3.10              S.20  4.40  3.40 

195  ft.  22-in.  vitr.  sewer  pipe 3.10              3.20  2.19  3.26 

480  ft.  20-in.  vitr.  sewer  pipe 2.10              2.26  2.00  2.15 

1,030  ft.   15-in.  vitr.   sewer  pipe 1.35              1.40  1.35  1.40 

1,295  ft.  .12-in.  vitr.  sewer  pipe 0.85              0.90  0.90  1.06 

6,740  ft.  10-in.  vitr.  sewer  pipe 0.80              0.86  0.80  0.8« 

150  ft.     8-in.   vitr.  sewer  pipe O.BO              0.65  0.60  0.60 

40  manholes    35.00            38.00  85.00  37.00 

68  catchbasins     35.00            35.00  35.00  32.00 

1,020  catchbasin    connections 0.50              0.65  0.50  0.63 

81  cu.    yd.    rock    (track) 5.00              6.00  6.00  7.00 

2,498  cu.  yd.  rock 3.40              3.50  4.00  3.75 

♦Clinton,  Iowa. — Following  are  four  lowest  bids  opened  Sept.  14  for  constructing 

sewers  in  Sewer  Dist.  No.  3,  Divisions  A  and  B  (J.  G.  Thorne,  City  Engr.): 

Division  A:  (a)  Thomas  Carey  &  Sons,  Clinton,  segmental  pipe,  $60,017  (awarded 
contract);   (b)   James  Kennedy,   Fargo,   N.   D.,   $63,734;   (c)   Independent  Constr.   Co., 

Davenport,  $63,798;   (d)  Illinois  Improv.  &  Ballast  Co.,  Chicago,  111.,  $64,954: 

•(a)               (b)  (c)  (d) 

Bulkhead     $550.00         $700.00  $500.00  $610.00 

1,710    ft.    54-in.    segimental   block '   8.16              8.40  8.25  8.50 

920    ft.    45-ln.    segimental    block 7.15              7.60  7.30  7.50 

1,240    ft.    39-in.    segimental    block 7.15              7.60  7.16  7.60 

1,063    ft.    36-in.    segimental    block 6.16              6.40  6.25  6.60 

700    ft.    33-ln.    segimental    block 5.16              6.00  5.20  6.60 

323    ft.    30-ln.    segimental   block.... *.15              4.70  4.60  4.60 

235  cu.  yd.   rock   (track) 6.00              7.00  6.00  8.00 

4,361  cu.  yd.  rock 3.50              3.75  3.50  4.00 

15  manholes,    No.    1 50.00            80.00  75.00  60.00 

3  manholes.    No.    2 75.00            80.00  100.00  90.00 

28  catchbasins 35.00            32.00  35.00  40.00 

420  catchbasin    connections 0.50              0.53  0.40  0.60 

Division  B:   (a)  Thomas  Carey  &  Sons,  Clinton.  $30,009  (awarded  contract);   (b) 

•Tames    Kennedy,    Fargo.    N.    D..    $31,134:    (c)    Independent    Constr.  Co.,    Davenport, 
$31,253;   (d)  Dearborn  Constr.  Co.,  Waterloo,  $32,391: 

♦(a)               (b)  (c)  (d) 

320  ft.    24-in.    vitr.    pipe $2.50            $2.65  $2.50  $2.50 

370  ft.    22-in.    vitr.    pipe 1.75              1.90  2.00  2.15 

^70  ft.    20-in.    vitr.    pipe 2.00              2.00  2.10  2.00 

1,435  ft.    18-in.    vitr.    pipe 1.30          '    1.30  1.45  1.60 

3,364  ft.  '15-in.    vitr.    pipe 1.25               1.25  1.30  1.36 

3.848  ft.    12-ln.    vitr.    pipe 0.90              0.85  0.92  0.90 

5,279  ft.    10-in.    vitr.    pipe 0.67              0.78  0.75  0.75 

1,670  ft.      8-ln.    vitr.    pipe 0.60              0.59  0.58  0.60 

2  Oil  cu    vd    rock 3.50              3.75  3.50  4.00 

'  46  manholes    No    1 35.00            37.00  38.00  36.00 

104  S.tc£S^Tns   .:::.: 35.00      32.00  35.00  35.00 

1,560  catchbasin    connections 0.50              0.53  0.66  0.50 
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Marten      Ohto.  — About     tSS,M«     bridce 
~      *otd  by  Oounty  Cams. 


*»*»«<.  IM^— OntBtjr  Ooaaetl  kaa  ap- 
Pffrtawd  in>W>  (or  eoMTMa  brids*  to 
MMMttwetoi  o««r  Salt  Creak  between 
"•**■*  Md  Oaatkle 

bMMl|liM.— County  Court  appro- 
SU.C1S       toward      consinictins 


_- — -_  !•«.— Aboat  tU.iM  la  to  be 
It   br  OMDtT  CooBca  for  repaira   to 


IMUaapolia.  lad.— County  CoaBdl  con- 


■■jy  eoaatraettaKl  JbrtdSM  over  FkU 


Street,  aaother  at 
ooat  |T>.MO  and  »»«,0M 


lad.— Comra.    of   Greene    and 
ntlea   Intend   oonstnictlns   a 
_  -^ve  on  eountr  line  in  Jeffer- 

aoa  Tuianililii 

OraM  RapMa.  Mldi^-Canatniction  of 
WMVB  •naaa  naalar  Creak  at  Grand- 
vute  ATaaaa  la  eoatemplated  by  county 
aad  atate.  rtank  F.  Kocers,  State  Hlsh- 
way  Comr..  i^~-»~j 

HlbMng,  Minn. — ^A  temporary  injunction 
k— .  been  obtained  by  ofiver  lllnln«  Co.. 
leelialnUn  dty  from  oonatnictlnc  a  reln- 
ftreiid    eondvit    throosh    park    addlUon. 

rttitttrf.  Nab,  OoiiiU  uctlon  oC  a  atael 
DMBe  TM  ft.  Ions  end  M  ft.  wide  over 
Btae  River  at  PMrbury  la  beinc  considered 
br  eonnty  and  atate,  ooat  about  $40.0««. 


»naUn.  Tex.- 


**8ewerBCe  and  Sew- 


A«aUit.  Tex.— M.  C  Welbam.  Oty  En- 
fjfjjr.  wrltaa  notblnc  deOnite  recardlns 
Btlve  and  pavlnc  improvMsent.  Flana 
and  n»ee1ttcetiooa  not  yet  completed. 

Tax.— Oty   Conndl   voted    to 

_- oonerale  bridse  120  ft.   ions  at 

Ntndaster  Avenue. 


.  Tex.— CItlxens  voted  tliO.OOO 
bonda  for  oonstructlns  MOO  ft.  steel  and 
eoacrete  vladnet  over  M.  K.  *  T.  Ry. 
abev^  innniirlliis  bnatneaa  section  wltb 
ibe  aooth  aide  of  dty. 

Seattle.  Waati.— Contracu  wlU  be  let 
dnrtns  tbe  next  few  months  by  Bd.  Pub. 
Wka.  for  oonstrucUns  steel  bascule  brldse 
over  LAke  Waahlnston  Canal  at  Tenth 
Avenue;  coat  about  t44S.OOO. 

Kussni,  Ore.— See  "Pavlns  and  Koads." 

Pertlane.  Ore.— 8(««l  spaa  brldse  la  to 
be  noaeuiMted  over  Willamette  Klver  be- 
tween IjUM  and  Linn  Countiee.  cost  about 
MMM.  State  HIsbway  Comn.  at  Salem 
vrlO  prepare  plana  for  structure. 

Helbrook,ArU — Supervisora  Intend  call- 
lac  bond  sleet  Ion  aooo  to  vote  MS.OOO  for 
•  ^^-      I  on  oouoty  roads. 


■taU 


HIsbway  Dept.,  Boise,  in 
wltb      Haserman     Ulshway 
OIK.  and  the  Bliss  HIsbway  Diet.,  is  con- 

eonstractlns    a    brldse,    ap- 

^'    IM   ft.    Ions,    acroas   Malad 

between   Haserman  and   BUas,   in 
■  County.     Probably  cantilever  or 
steel  attb  type,  and  coet  m.OOO.    Haser- 

HIsbway  EMst.  baa  voted  bonds  for 

portion  of  the  eoat.     E.  M.   Booth. 
Ulshway  Bpsr..  BMae. 

■  IDS     DESIRED. 

Maine.— UnUI  Sept.  2*  by  State  Hlsh- 
mmr  Coma.  Ansusta.  for  oonstructinn  two 
f  crate  abntments  at  Hissins  Brook  In 
Hnmaaqr.  two  concrete  abutmenu  at 
Mattawankans  River  in  Haynesville;  one 
eaacreu  abutment  at  Fish  River  In  Wall- 
naaas  PH.:  one  ZIO  ft.  steel  span  at 
tttynsetllle.  a  M  fu  span  at  Harmony 
■ad  n  ft.  atael  spaa  at  Frankfort. 

Maine.  Until  Oct.  S  (extension  of  dste 
froai  Sept.  »>  by  Bute  HIsbway  Comn.. 
Ansuata.  for  oonstructlns  a  TS-ft.  steel 
bvMse  la  Frankfort. 

^evldswes,  R.  I.— UnUl  Sept  ST  by  Bd. 
Contract  and  Supply  (Wm.  P.  Pelkey, 
CBt.)  for  eonstrnetlns  sted  work  for 
hisbway  bnds*  over  Moehiasuck  River. 
at    toeaUee    of    praasnt    BaodaU    Street 


- — ,  Jt.  V.    Iteperted  desired  until 

0(C  4  by  County  fcpt.  of  HIshways. 
Wnsbemlii.  tar  oonatmetlns  US  ft.  span 
kttdie  over  LtttU  Snake  Creek.  ConkUn. 
alsa  relnforeed  concreu  rstainlns  walL 

Mmv  ■ninaylck.  N.  J.— Reported  desired 
— •  Sept.  tr  by  Bd.  Freeholderi  (A.  J. 
—it.    Dlr.)    for    constniettac    rein- 
•-  sUb  brldse.    ^^ 


_OHn<lllj,  Pa.— CnUt  Oct.  n  by  W.  N. 
Kratscr.  Banssa,  for  rcconstrucUns  ■tod 
and  concrete  brMse  over  KUbock  Creek 
OB  Brldse  Street. 

On     Lend,     Fla.  —  !>*«     "Pavlns    and 


CMwmbta,  MIse.^Reprirted  desired  untU 
Oct.  4  by  U  C  WeObom.  Chancery  Clk., 
for  conatructtns  Ihiwe  strel  ifrMxes  with 
eonerele  (loom.  l^rtaMr  *  liurcvt  Brtdse 
Co.,  KnsT*.,  Memphia,  Tenn. 

•atavls.  Okln^-Beporte'1  <leirtr>-d  until 
Oct.  4  by  Co.  Comn.  for  < '•r.^tnctlns 
staal  saperatmetnre  and  r.' nir  bridxe 
over  seat  fork  of  Little  ^i  .•;ni  K,v>.r 
as  Sooth  MKord  Bri<ii:'  Clr-nn 
Co.  Aod. 


Xenla.  Ohio.— Reported  desired  until 
Oct.  1.  by  Co.  Comrs.,  for  constructing 
floor  system  and  layins  creosote  or  other 
block  floor  on  two  briases;  also  for  con- 
structins  steel  brldse. 

Qreensburg,  Ind.— Until  Oct.  4  by  Co. 
Coairs..  Greensburs,  for  constructing 
superstructure  of  Boar  Creek  bridge, 
south  of  Waynesburs.  to  be  a  steel  truss 
brldse  with  concrete  top,  53  ft.  clear  in 
lensth.  1(  ft.  driveway.  Lenton  W.  Sands, 
Co.  Aud. 

Salem,  Ind.— Until  Oct.  S  by  I.  H. 
Rutherford.  Co.  Aud.,  for  constructing 
Ave  concrete  bridges. 

Waukon,  Iowa.— Until  Oct.  12  by  Co.  Bd. 
Superv.  for  constructing  following  super- 
structures: Bridge  No.  26  A.  Section  S6, 
SO-fl.  pony  truss.  Point  Creek  Township; 
Bridge  No.  8  A,  Section  8,  two  lOO-ft. 
trusses.  Hanover  Township:  Bridge  No. 
SI  A.  Section  SI,  140-ft.  through  truss, 
Iowa  Township:  all  to  have  concrete  floors 
and  K-ft.  roadways.  H.  O.  Orr,  County 
Engr.;  W.  F.  Shafer,  Co.  Aud. 

Bakersfield,  Cal,— Until  Oct.  7  by  Bd. 
Supervisors.  I.  I...  Miller,  Clk.,  for  con- 
structing pile  bridges,  reinforced  concrete 
head  walls  on  Div.  5,  Sect.  4.  Bakers- 
fleld-McKlttrick  Rd.,  approximately  S 
miles  long. 

PRICES     AND     LETTINGS. 
Itlndtcates  awarded  contract. 

KIngfleld,  Me. — Kollowing  are  four  bids 
opened  Sept.  2U  by  State  Highway  Comn., 
Augusta,  for  constructing  171  ft.  rein- 
forced concrete  bridge  In  Kingfleld:  C. 
H.  Barron,  L«wlston.  $17,263:  Edraond 
Cyr  *  Co..  Waterville.  $17,321;  H.  P. 
Cummlngs  Co..  Portland.  $18,187:  Beaver 
Contr.   Co.,    Itoston,   Mass..   $24,377. 

Woonsocket,  R.  I.  —  Three  concrete 
bridges,  one  over  Blackstone  River,  Fair- 
mont Street,  one  over  Blackstone  River  at 
the  Hamlet,  and  one  over  Mill  trench  at 
(he  Hamlet,  plans  prepared  by  Frank  H. 
Mills,  City  EIngr.,  will  cost  a  total  of 
$8S,000.     William  O.  Pays,  City  Clk. 

^Hartford,  Conn. — Following  are  four 
lowest  bids  opened  by  iiii.  Contract  and 
Supply  for  constructing  bridge  at  Capitol 
Avenue  over  Park  River:  W.  T.  Ryan 
Constr.  Co.,  Hartford,  $39,420  (awarded 
contract);  Charles  H.  Slocura,  $10,200; 
Hynes  Constr.  Co.,  $40,200;  J.  G.  Good- 
rich, $41,154. 

'A'Buffslo,  N,  Y. — Contract  for  con- 
structing Chicago  Street  viaduct  (bids 
opened  Sept.  3)  awarded  Strobel  Steel 
Constr.  Co.,  Chicago,  111.,  at  $184,700; 
time  (  months.  F.  O.  Jackson,  Asst. 
KngT. 

Hsckenssck,  N,  J.— Contract  for  con- 
structing' bridge  on  Hopper  Avenue,  be- 
tween Weslwood  and  Park  Ridge,  award- 
ed by  Bd.  Freeholders  to  Charles  Flglni, 
I.odl,  at  $6,600. 

'^Dalton,  Qs, — Contract  awarded  by  Co. 
Comrs.  <H.  J.  Wood,  Chmn.)  for  con- 
Htructing  two-span,  80x25  ft.  steel  and 
concrete  bridge,  12-ft.  roadway  (bids 
opened  Sept.  11)  to  Champion  Bridge  Co., 
Wilminirton.    Ohio,   at    $2,568. 

■fcGuyton,  Qs. — Contract  for  construct- 
ing steel  bridge  with  concrete  abutments 
and  concrete  piers  over.  Ogeechee  River 
awarded  by  Comrs.  Effingham  and  Bullock 
Counties  to  Basterling  &  Eaaterling, 
Daisy,  at  $5,790, 

Cleveland,  Ohio,  —  See  "Paving  and 
Roads." 

ALogansport,  Ind. — Contract  for  con- 
structing steel  bridge  with  S  Pratt  truss 
spans.  113  ft.  long,  on  stone  piers  with 
abutments  reinforced  with  concrete,  over 
Wabash  River,  awarded  by  Vandalla  R. 
R.  Co.  to  Wisconsin  Bridge  &  Iron  Co., 
North  Milwaukee,  Wis.,  at  about  $60,000. 

♦Avoca,  Iowa — Contract  for  construct- 
ing bridge  over  Nishnabotna  River  near 
Avoca  awarded  by  Bd.  County  Supervs. 
nt  Council  Bluffs  to  Iowa  Bridge  Co.,  Des 
Moines,  at  t6,»<5. 

Council  Bluffs,  Iowa. — All  bids  opened 
Sept.  10  by  Co.  C^mrs.  for  constructing 
I20-ft.  through  truss  bridge  In  Belknap 
Township  rejected.  Ltowest  bidder:  Iowa 
Bridge  Co.,  Des  Moines,  at  |C,MS. 

Ix>west  bid  opened  same  time  for  con- 
structing lOO-ft.  pony  truss  bridge  in 
Knoxe  Township  was  submitted  by  Iowa 
Bridge  Co.,  Des  Moines,  at  $6,965. 

♦West  Union,  Iowa, — Contract  for  con- 
structing steel  truss  bridge  In  Oran  Town- 
ship, also  concrete  deck  girder  bridge  In 
Jefferson  Township  and  concrete  box 
culverts  In  Oran  Township  awarded 
Waterloo  Constr.  Co.  of  Waterloo,  at  $12,- 
MO. 

♦Alms,  Kan, — Contracta  for  construct- 
ing concrete  bridges  awarded  by  County 
Comrs.  (bids  opened  Sept.  7)  as  follows: 
IVIngle,  White  and  Trea  Bridges,  to  J.  A. 
Johnson,  Junction  City,  Kan.,  at  $6,750, 
and  Todd  and  Diffley  Bridges,  to  8.  C. 
Clark,  Paxico. 

♦Dillon,  Mont. — Contract  for  construct- 
ing a  17S-fL  steel  bridge  across  Big  Hole 
River  and  a  42-ft.  steel  bridge  over  the 
Slough  awarded  O.  E.  Peppard,  Missoula, 
at  $8,»R0  (bids  opened  Sept,  10).  Jay  8. 
9aker,  Co.  Clk. 

♦Csnsdisn,  Tex,— Contract  for  con- 
•iructiiig  bridge  25.W  ft.  long  over  Cans- 
<1i.-»n  Klver  awarded  by  Comrs.  Court  to 
••Btitoji  Bridge  Co.,  Canton,  Ohio,  at  $66,- 
jlO. 


♦Albany,  N.  Y, — Following  are  four  lowest  bids  opened  Sept.  14  by  State  Supt. 
Pub.  Works,  Albany,  for  Contract  L — Improvement  of  Seneca  and  Cayuga  Canals. 
Section  No.  1.  constructing  substructures,  superstructures  and  approaches  to  highway 
bridges  as  follows:  Gorman  Street  bridge,  Waterloo;  Kingdom  Road  bridge,  between 
Waterloo  and  Seneca  Falls.  This  Is  a  correction  on  unit  figures  under  "Hydraulic 
Construction  and  River  Improvements"  In  our  issue  of  Sept.  18:  (a)  Engineer's 
estimate  $71  -169:  (b)  Scott  Bros..  Home,  $59,928  (awarded  contract);  (c)  Chesley,  Earl 
&  Helmbach,  Inc.,  Buffalo,  $62,047;  (d)  Stanley  Constr.  Co.,  Buffalo,  $63,062;  (e)  H.  T. 
Ford  Co.,  Rochester,  $63,229:  (a)  '(b)  (c)  (d)  (e) 

21.000  cu.  yd.  excav $0.75  $0.42  $0.65  $0.60  $0.60 

600  cu     yd.    lining 1.50  1.35  1.50  1.25  1.25 

16  6  M  ft.  sawed  lumber 65.00  58.00  60.00  50.00  50.00 

3,500  cu.  yd.  2d  class  concrete 7.00  6.00  6.50  8.00  7.00 

106  cu.  yd.  1st  class  rein,  concrete        12.00  11.00  12.00  11.00  lO.OO 

590  cu.  yd.   4th  class  riprap 2.50  1.30  2.50  2.00  2.00 

244  000  1b    structural   steel 0.04  0.0378         0.03  0.0375  0.04 

16:500  lb.    metal   reinforcement 0.03  0.0315         0.03  0.03  0.025 

95  so,   yd.    cobblestone   gutter...  1.25  1.20  1.25  1.00  1.26 

265  iq    ?d    brick  pavt...    2.25  2.35  2.25  2.00  2.00 

1  240  lln.   ft.   wooden   fence 0.25  0.27  0.25  0.25  0.20 

137  lln    ft.  lattice  railing 1.75  1.70  1.75  1.50  1.75 

12  oil   signal  lamps,   ea  15.00  100.00  15.00  100.00         100.00 

Remove    existing    superstructure    at 

Gorham  Slieet  (iGmp  sum) 100.00  15.00  100.00  16.00  15.00 

**^'Sl?lel"Urge1lumpsumK°.'".'!':"!      100.00  1.00  100.00  100.00  100.00 

"'''RV"ld^idg:'uumpsunO.'".^.'.°"^       100.00  1.00  100.00  100.00  100.00 

'"'^b'AdglTumps'um?".''.':':":..^'""'      250.00  1.00  150.00  250.00  250.00 

''""^'rUel^Zl^r^'"^'""^-''""^-       ^00.00  1.00  200.00  400.00  400.00 

PoflTppdams    Dumpine,  bail  and  drain 

(lump    sum)  .^.. 10,000.00     11,432.00       8,250.00       3.000.00       6,000.00 


I 


♦Catoosa,  Okla.  —  Contract  for  con- 
structing bridge  over  Verdigris  River 
awarded  bv  County  Comrs.  at  Claremore 
to  K.  W.  Canlield  at  $17,900. 

Halley,  Idaho. — All  bids  opened  Sept.  13 
by  George  A.  McLeod,  Co.  Clk.,  for  con- 
structing 60-ft.  span  steel  truss  bridge 
over  Malad  Uiver  near  Blaine  rejected. 
New  bids  to  be  asked. 


PAVING  AND  ROADS 


PROPOSED     WORK. 

Dobbs  Ferry,  N,  Y. — Bonds  for  $150,000 
will  be  sold  Sept.  28  by  Oswald  Schuler, 
Village  Clk.,  for  grading,  curbing,  re- 
pairing and  paving  with  asphalt  block  or 
vltrl,  brick  portions  of  Bway.,  Main  Street 
and  Livingston  Avenue. 

Rochester,  N.  Y. — Bd.  Public  Wks.  con- 
templates paving  Driving  Park  Bridge 
with  wood  block. 

Stone  Harbor,  N.  J.— About  $33,000 
bonds  have  been  sold  for  constructing 
board  walk  at  Stone  Harbor. 

Ingram,  Pa,  —  See  "Sewerage  and 
Sewage  Disposal." 

Sumter,  S,  C, — Citizens  voted  to  issue 
$250,000  bonds  for  street  Improvements. 

Macon,  Ga. — City  Council  voted  to  pave 
Oak  and  Cherry  Streets,  Coleman  and 
Duncan  Avenues. 

De  Land,  Fla.— Bonds  for  $400,000  will 
be  sold  Oct.  11  by  Co.  Comrs,  (Sam'l  D. 
Jordan,   Clk.)   for   roads  and   bridges. 

Columbus,  Miss. — About  $100,000  is  to 
be  spent  for  constructing  roads  in 
Lowndes  County. 

Dunlap,  Tenn. — Bonds  for  $50,000  will 
be  sold  by  Bd.  Road  Comrs.,  Oct.  2,  for 
roads. 

Park  City  (P,  O.  Knoxvllle),  Tenn,— 
City  Council  passed  on  second  reading 
ordinance  providing  for  issuing  of  $90,000 
bonds  for  paving  Magnolia  Avenue. 

Rogersvllle,  Tenn. — Bonds  for  $250,000 
win  be  sold  Oct.  2  by  County  Comrs.  (H. 
B.  Stamp,  Chmn.)  for  road  improvements. 

Lexington,  Ky, — An  election  will  be  held 
Sept.  3()  to  vote  $300,000  road  Improve- 
ment bonds. 

Westervllle,  Ohio, — Bonds  for  $23,000 
will  be  sold  Oct.  18  by  R.  D.  Bennett,  Vil- 
lage Clk.,  for  Improving  Vine,  West,  Home 
and  Winter  Streets. 

Woodsfield,  Ohio.— About  $20,000  Mon- 
roe County  road  Improvement  bonda  sold. 


Xenla,  Ohio— See  "Bridges." 

Bedford,  Ind. — County  Comrs.  at  Mitch- 
ell considering  constructing  concrete  road 
from  Bedford  to  Oolitic,  cost  about  $55,- 
000,  also  a  concrete  bridge  over  Salt 
Creek,  cost  $15,000. 

Indiana, — Bonds  for  ntgnway  Improve- 
menu  will  be  sold  as  follows: 

Sept.    28,    at    Noblesvllle,    about    $25,000 
bonds,  by  L.  M.  Cardwell.  Co.  Treas. 
,.°'=*-  h  .?'   Franklin.    $21,600    bonds,    by 
Harry  Bridges,   Co.  Treas. 
^^^*^„hAi  Montlcello,   $22,600  bonds,  by 
O.  C.  MIddlestadt,  Co.  Treas. 

Oct.  4,  at  Mount  Vernon.  $10,000  bonds, 
by  Andrew  A  Schenk,  Co.  Treas. 

Indianapolis,  Ind.— Bd.  Public  Wks. 
voted  to  pave  Capitol,  University,  Gar- 
field, and  Ohmer  Avenues  and  Tuxedo 
Street. 

Fremont,  Mich.— Citizens  of  Sheridan 
Township  voted  $55,000  bonds  for  con- 
structing stone  and  gravel  road. 

r.i?*'*'**fl'  Ml""-— C.  II.  Williams,  City 
Clk.    writes  tliat  about  2%  blocks  of  creo 

i'L'^^.'';ln^A  ,1*''"  ''«  ''''''  «n  Adams  Street 
and  11.000  ft.  concrete  on  seven  streets; 
also    will    construct    5000   lln.    ft.   cement 


walk  on  seven  streets.  Cost  of  walk  with 
curb  about  $20,000.  C.  M.  Dorway,  Engr., 
Eveleth. 

Minneapolis,  Minn. — City  Council  voted 
to  spend  $81,591   for  street  improvements. 

Bd.  Park  Comrs.  reported  considering 
completing  the  boulevard  along  the  north 
side  of  Pogue's  Run  between  Spades  and 
Brookside  Parks  and  building  a  boulevard 
along  south  bank  of  the  stream. 

Amarillo,  Tex.— Citizens  voted  $40,000 
paving  and   $10,000  sewer  bonds. 

Austin,  Tex. — See  "Bridges." 

Austin,  Tex. — See  "Sewerage  and  Sew- 
age Disposal." 

Denlson,  Tex. — City  will  soon  let  con- 
tract for  14,680  sq.  yd.  reinforced  oi' 
asphaltio  concrete  street  paving.  A.  li. 
Clenny,    City    Engr. 

Ozona,  Tex.— About  $20,000  paving  bonds 
sold  by  Conns,   Court  Crockett  County. 

Bellingham,  Wash.- City  Council  voted 
to  pave  William,  Humboldt  Streets,  and 
concrete  walks  on  Iron  Street. 

Cashmere,  Wasli. — Surveys  have  been 
completed  by  F.  A.  Warren,  County 
Engr.,  for  constructing  Blewett  Pass 
Highway;   cost,    $24,000. 

Everett,  Wash, — City  Council  voted  to 
pave  Harrison  Ave.,   cost  about  $14,000. 

Seattle,  Wash. — Contract  about  to  be 
let  by  Bd,  Pub.  Wks.  for  paving  Four- 
teenth Avenue  with  asphalt,  cost  about 
$20,034;  Beacon  Avenue,  cost  $176,000,  and 
Twelfth  Avenue   (n.   e.),   $23,000. 

Contract  about  to  be  let  by  Bd.  Public 
Wks.  for  paving  Forty-seventh  Avenue, 
N.   E. 

City  Council  voted  to  pave  Montlake 
Boulevard  with  asphalt.  Alki  Avenue, 
Donald  Street,  Sunset  Avenue,  Hamlin 
and  .Shelby  Streets. 

City  Council  has  authorized  paving  East 
Marginal  Way  with  brick  about  3  miles. 
30  ft.  wide. 

Astoria,  Ore. — City  Council  voted  to 
hard  surface  Bond  St.  with  Worswlck  as- 
phaltlc  concrete  and  construct  concrete 
walks. 

Eugene,  Ore.— Plans  being  prepared  by 
State  Engineer  at  Salem  for  paving  with 
creosoted   wood  block  the  steel  bridge. 

Oregon  City,  Ore. — City  Council  voted  to 
pave  Third,  Fourth.  Sixth.  Eighth  anil 
Ninth  Sts.,  estimated  cost  $15,244, 

Portland,  Ore. — About  half  mile  of  Sandy 
Road   is  to   be  paved. 

Santa  Clara,  Cal.— H.  B.  Fisher.  City 
Engr,,  estimates  cost  of  paving  7  streets 
in  Santa  Clara  at  $85,000. 

Idaho. — Contract  will  soon  be  let  by 
State  Highway  Dept.,  Boise,  to  construct 
Idaho-Pacinc  Highway  through  Bear 
Lake  County,  from  Bannock  County  line 
to  the  Utah  State  line,  a  distance  of  4S 
miles. 

U.  S.  Fo'-est  Service,  Idaho  State  High- 
way Dept.  and  Fremont  County  are  co- 
operating In  making  survey  of  the  Yel- 
lowstone Park  State  Highway,  from 
Warm  River  to  Yellowstone,  through 
Targhee  National  Forest,  a  distance  of 
40  miles;  cost  $30,000. 

BIDS     DESIRED. 

Brooklyn,  N.  Y.— Until  Sept.  29  by  L.  H, 
Pounds,  Borough  Pres,,  for  regulating  and 
repaying  portions  of  Broadway  and  Surf 
Ave,,  in  all  about  27,355  sq.  yd.  asphalt. 
32.300  sq.  yd.  Grade  1  grivnlte  pavement, 
etc.  Total  security  $55,000,  Also  for  fur-  ■ 
nlshlng  and  delivering  800  tons  limestone  ' 
and   1000  cu.   yd.   binder  stone. 

Long  Island  City,  N.  Y.— Until  Sept.  30 
by  Maurice  E.  Connolly.  Pres.  Queens 
Boro.,  for  regulating  and  repavlng  with 
Improved  granite  block  on  6-ln.  concrete 
foundation  portions  of  Boulevard,  laying 
.sidewalks,  etc.,  on  portions  of  Falrview 
and  Parsons  Avenues,  in  all  about  16.200 
8(1.  yd.  Improved  granite  block  pavt.,  . 
14,400  sq.  ft.  cement  sidewalk.  Total  se- 
curity, $31,600. 
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Freehold,  N.  J.— Until  Oct.  6,  by  Bd. . 
Chosen  Freeholders  (C.  E.  Close,  Clk.). 
BYeehold,  for  furnishing  material  and 
constructing  Tennent  Gordon's  Corner 
Rd.  Geo.  U.  Cooper,  Co.  Engr.,  60  Broad 
Street,   Red  Bank. 

Hackensack,  N.  J. — Until  Oct.  1  by  Co. 
Bd.  Chosen  Freeholders,  at  office  of  Clerk 
of  Bd.,  for  grading  and  macadamizing 
Prespect  St.,  Crescent  Avenue  and  Mow- 
erson  Rd. 

Newark,  N.  J.— Until  Oct.  7,  by  Bd. 
Street  &  Water  Comrs.  (Morris  R.  Sher- 
rerd,  Ch.  Engr.),  for  paving  portions  of 
Chelsea  Avenue  and  Cypress  Street,  in  all 
about  6200  sq.  yd.  asphalt  pavt.  on  6-in. 
concrete   foundation,   etc. 

West  Hoboken,  N.  J.— Until  Oct.  6,  by 
Town  Council,  for  repaying  portions  of 
Palisade  and  Paterson  Avenues,  and  for 
walks  and  stairway  on  the  old  Hillside 
Koad.     A.  L.  Wachlin,  Town  Clk. 

Mount  Union,  Pa. — Until  Oct.  4  by 
George  W.  Morgan,  Boro.  Secy.,  for  pav- 
ing East  Shirley,  Division,  Jefterson, 
Market  and  West  Shirley  Streets,  ap- 
proximately 13,000  sq.  yd.,  advertised  in 
Engineering  Record.  D.  W.  Dillman,  Boro. 
Engr.,  47  Altoona  Trust  Building,  Al- 
toona. 

Parkersburg,  W.  Va. — Local  press  re- 
ports state  Bids  desired  until  Sept.  29, 
by  City  Clerk,  for  paving  portions  of  19th 
Street  with  brick.  Appropriation  avail- 
able, 15,197. 

Louisville,  Ky.— Until  Sept.  27  by  Bd. 
Pub.  Wks.  (Roger  G.  McGrath,  Secy.) 
for  constructing  portions  of  Guthrie, 
Twenty-ninth  and  Thirty-fourth  Streets. 
Samples  of  vitr.  block  must  be  submitted. 

Cumberland  Gap,  Tenn. — Reported  de- 
sired until  Oct.  8  by  Co.  Koad  Comrs.  (J. 
H,  S.  Morlson.  Chmn.,  Cumberland  Gap) 
for  grading  and  macadamizing  103  miles 
of  road. 

Princeton,  Ky. — Press  reports  state  bids 
desired  until  Sept.  27  by  Caldwell  Fiscal 
Court  for  constructing  2  miles  of  macad- 
am road,  in  all  12,300  yds.  excav..  2738 
cu.  yds.  crushed  stone,  and  195  cu.  yds. 
concrete. 

Akron,  Ohio.— Until  Sept.  30  by  Bd. 
Control,  for  brick  paving  on  portions  of 
Hazel  Street  and  Grand  Avenue. 

Granville,  Ohio.— Until  Oct.  28,  by  Vil- 
lage Council,  for  furnishing  material  and 
pavmg  with  either  paving  block  or 
sheet  asphalt  on  Broadway  from  east  to 
west  corporation  line.  Roe  E.  Morrow. 
Village  Clk. 

Ohio.— Until  Oct.  8,  by  Clinton  Cowen, 
State  Highway  Comr.,  Columbus,  for 
grading  roadway  and  paving  with  water- 
bound  macadam  Cleveland-Wooster  Road 
I  C.  H.  No.  25,  in  Parma  Township,  Cuy- 
ahoga County,  1.24  miles  long.  Estimated 
cost,  $8,409. 

Indiana. — By  County  Comrs.  as  follows: 

Oct.  1,  at  Plymouth,  for  constructing 
five  gravel  roads  in  German  and  Center 
Townships,  George  F.  McCoy,  Co.  Aud 

Until  Oct.  4: 

At  Goshen,  for  constructing  concrete 
road  in  Harrison  Township,  John  W 
Brown,   Co.   Aud. 

At  Lebanon,  gravel  road  in  Perry  and 
Washington  Townships,  D.  M.  Clark,  Co 
Aud. 

At  Shoals,  macadam  road  in  Perry 
Township,   L.   D.   Haga,  Co.   Aud. 

Until  Oct.  5: 

At  Angola,  two  gravel  roads.  F.  C 
Dewey,  Co.  Aud. 

At  Bedford,  concrete  road  in  Shawswick 
Township,  B.  W.  Edwards,  Co.   Aud. 

Until   Oct.    6: 

.\t  Shelbyville,  three  gravel  roads  in 
Shelby  Township,  F.  W.  Fagel.   Co.   Aud. 

Oct.  9: 

.\t  Noblesville,  concrete  road  in  Nobles- 
.;ile   Township,   W.   O.   Horton,   Co.   Aud. 

Logansport,  Ind.— Until  Oct.  19  by 
Vvilliam  Pickett,  City  Clk.,  for  paving  W. 
B'way.  and  Wheatland  Avenue,  about 
43,540  sq.  yd.  with  brick,  asphalt,  bitumi- 
nous concrete  or  reinforced  concrete.  W, 
H.  Thompson,  Engineer,  Logansport. 

Chicago.  III. — Until  Sent.  27,  bv  Bd. 
Local  Improv.  (Edw.  J.  Glackin,  Secv.), 
for  paving  with  Portland  cement,  con- 
crete and  vitri.  brick  and  constructing 
combined  curbs  and  gutters  on  a  number 
of  alleys. 

Racine,  Wis. — Reported  desired  until 
Oct.  9  by  Bd.  Pub.  Wks.  (P.  H.  Connolly, 
Chmn.),  for  paving  approximately  4491 
sq  yd.  viti.  brick,  asphalt  concrete,  or 
sheet  asphalt  on  portions  of  Hamilton 
.\venue;  also  for  2268  sq.  vd.  brick  paving 
on    portions  of   Mead   Street. 

Creston,  Iowa.— Until  Sept.  27.  Carl 
Davenport,  City  Clerk.,  for  constructing 
Portland  cement  concrete  sidewalks  on 
numerous  streets.  In  all  about  12,496 
sq.  ft. 

Creston,  Iowa. — Until  fict.  1,  bv  L.  .T. 
.Storey.  City  Clk..  for  furnishing  material 
and  paving  on  "B"  Avenue  bridge,  with 
either  sheet  asphalt,  viti.  i)aving  block  or 
vertical    fibre    block. 

Independence,  Kan. — Until  Oct.  7  bv  G. 
H.  Krienhagen.  City  Clk.  for  about  18,000 
sq.  yd.  brick  pavement,  and  12,000  lln.  ft. 
curb  and  gutter.  G.  E.  Weaver,  Engi- 
neer,  Independence. 

MInot.  N.  D. — Reported  desired  until 
Oct.  4  by  A.  D.  Hagenstein,  City  Aud., 
for  3'i  miles  street  grading,  including 
combined  cnrb  and  gutter  and  graveling. 


Probable  cost,  $39,980.    E.  J.  Thomas,  City 
Engineer. 

Mitchell,  S.  D.— Until  Oct.  4  by  Thos. 
Eastcott,  City  Aud.,  for  paving  portions 
of  East  Fourth  Avenue,  in  all  about  9669 
sq.  yd.  paving,  5400  lin.  ft.  curb  and  gut- 
ter, etc.  Bids  will  be  received  ,on  two- 
coated  Portland  cement,  brick,  creosoted 
wood  block,  single-coated  Portland  ce- 
ment, and  asphaltic  concrete. 

Powell,  Wyo. — See  "Hydraulic  and 
River  Improvements." 

Beaumont,  Tex.— Until  Oct.  19  by  J.  G. 
Sutton,  City  Secy.,  for  approximately  90,- 
000  sq.  yds.  paving,  advertised  in  Engi- 
neering Record.  C.  L.  Scherer,  City 
Engr. 

Las  Vegas,  N.  M. — Reported  desired 
until  Sept.  30  by  Co.  Comrs.  at  office  of 
Lorenzo  Delgado,  Clk.,  for  grading  and 
paving  bridge  over  Gallinas  River,  foot 
Bridge  Street.  George  E.  Morrison,  Co. 
Engineer. 

Bakersfleld,  Cal.— Until  Oct.  7  by  Bd. 
Superv.  (I.  L.  Miller,  Clk.)  for  grading 
and  constructing  concrete  pavement  on 
Div.  5,  Sept.  1,  Bakersfleld-McKittrick 
Road,  about  6  miles  long. 

Idaho.— Until  Oct.  1  by  State  Highway 
Comn.,  Boise,  for  constructing  24  miles 
Idaho-Pacific  Highway  between  Mont- 
pelier  and  Utah  State  Line.  Estimated 
cost.  $50,000.  E.  M.  Booth,  State  High- 
way Engineer. 

PRICES     AND     LETTINGS. 

itindicates  awarded  contract. 

♦  Boston,  Mass. — Contract  for  paving 
Rosewood  Street  (bids  opened  Aug.  30) 
awarded  John  Kelly  Co.,  5  Ulmer  Street, 
Roxbury,  at  $13,052. 

♦Norwalk,  Conn.  —  Contract  awarded 
Empire  Constr.  Co.,  New  York,  at  $13,439, 
for  pavement  on  Washington  Street 
IBridge  (bids  opened  Sept.  14). 

■A^AIbany,  N.  Y. — Contract  awarded  Ken- 
ney  &  Dumary.  Albany,  for  improving 
Homestead  Avenue  at  $20,027,  and  laying 
concrete  walks  on  Delaware  Avenue  to 
William  B.   Daley  at  $9,963. 

*Glens  Falls,  N.  Y. — Contract  for  pav- 
ing with  concrete  5300  sq.  yd.  (bids  opened 
Sept.  15)  awarded  by  R.  J.  Lineham, 
Glena  Falls,  at  $1.10  per  sq.  yd.  C.  I. 
Uavis.  Clk.,  Office  City  Engr. 

-A-Hackensack,  N.  J. — Contracts  for  pav- 
ing awarded  by  Bd.  Chosen  Freeholders 
as  follows:  Saddle  River  Avenue  and 
Prospect  St.  in  Saddle  River  Township, 
Borough  Glen  Rock  and  Ridgewood,  at 
$15,055;  Palisade  Avenue  in  Englewood 
and  Englewood  Cliffs  at  $112,799  and  Le- 
moine  and  Sylvan  Avenues  in  Boroughs 
of  Ft.  Lee  and  Englewood  Cliffs  at  $66,- 
356.  All  to  E.  C.  Humphrey,  Hacken- 
sack. 

-^Bethlehem,  Pa. — Contract  for  paving 
about  3  miles  with  amieslte  awarded  by 
Borough  Council  to  R.  S.  Rathbun,  Allen- 
town. 

•Marcus  Hook,  Pa.— Contract  for  7000 
sq.  yd.  paving  awarded  by  city  to  Eastern 
Paving  Co.,    Philadelphia,   at   $11,016. 

•Pennsylvania. — Contracts  for  paving 
(bids  opened  Sept.  15)  awarded  by  State 
Highway    Dept.,    Harrisburg,    as    follows: 

•Reconstructing  State  Highway  Route 
33  from  Huntington  to  Mill  Creek,  Hunt- 
ineton  County,  a  distance  of  22.999  ft.,  to 
William  C.  Evans,  Ambler  (amiesite), 
at  $86,080.  Low  bidders  on  other  mate- 
rials: R.  B.  Taylor,  Belleforte,  (concrete) 
$92,933;  Booth  &  Flinn,  Ltd.,  Pittsburgh, 
warrenite)  $94,465;  R.  H.  Cunningham  & 
Sons,   Turtle  Creek,    (concrete)   $89,011. 

*Road  in  Chester  County,  State  High- 
way, Route  131,  through  Bast  Marlboro 
and  Kennett  Townships,  11,987  ft.,  to 
William  C.  Evans,  Ambler,  (amiesite) 
$31,124.  Next  three  lowest  bidders:  The 
.luniata  Co..  Philadelphia  (concrete), 
J31,933;  Gillespie  &  Sons,  Oakview  (con- 
crete). $35,098;  Frank  Mclnerny,  Easton 
(amiesite),    $43,554. 

•Philadelphia,  Pa. — Contract  for  widen- 
ing and  paving  Passyunk  Avenue  with 
asphalt  and  concrete  base  and  granite 
block  pavements  between  trades  awarded 
by  Director  Dept.  Public  Wks.  to  E.  H. 
Vare,  712  Lincoln  Bldg.,  at  $42,836. 

•Contracts  for  paving  awarded  by  city 
as  follows  (bids  opened  Aug.  31),  lor  list 
of  bids  received  see  Engineering  Record, 
Sent.  18: 

Asphalt  pavements,  to  Eastern  Paving 
Co.,  Penn  Sq.  Bldg.,  and  Union  Paving 
Co..   Thirtieth   and   Locust   Sts.,    $32,518. 

Repaying  with  asphalt,  to  Eastern  Pav- 
ing Cjo..  Union  Paving  Co.  and  Barber  As- 
phalt Paving  Co.,  Land  Title  Bldg.,  at 
$46,131. 

Wood  block  pavements,  to  Richard 
Lamb,  136  Liberty  St..  New  York  City, 
nnd  McNichol  Paving  &  Constr.  Co.,  1923 
Cherry    St..    $13,151. 

Bituminous  pavements,  to  Union  Pav- 
ing Co..   $11,863. 

Repaying  with  granite  block,  to  F.  Mark 
Contr.  Co.,  Twenty-first  and  Somerset 
Sts.;  McNicoI  Paving  &.  Constr.  Co., 
Philadelphia  Paving  Co..  1345  Arch  St., 
and  Jas.  Kane,  4840  N.  Mascher  St., 
$45,433. 

Surfacing  water  bound  macadam  roads, 
to  J.  F.  Shanley  &  Co.,  Commercial  Trust 
Bldg.;  Dwyer  &  Co.,  1524  Chestnut  St.; 
P.  J.  Snyder  &  Co..  Bailey  Bldg.;  Pugh 
*  Hubbard,  Witherspoon  Bldg.,  and 
Curtis  Bros.,  Torresdale  Avenue  and 
Magee   St.,    at   $37,078. 

Surfacing  with  bituminous  macadam,  to 
Union  Paving  Co.,  at  $11,757. 


•Tallahassee,  Fla. — Contract  for  paving 
about  ^4  miles  on  Adams  and  Monroe 
Streets  and  Park  Avenue  with  brick 
awarded  by  City  Council  to  Southern 
Paving  &  Constr.  Co.,  Chattanooga, 
Tenn.,   at   $67,434. 

•Lake  Charles,  La. — Contracts  for  con- 
structing roads  awarded  by  Police  Jury 
Sept.  7  as  follows:  Graveling  6  miles 
highway  southwest  of  Vinton  to  Texas 
Grading  Co.,  Houston.  Texas,  at  $16,882. 
and  for  gravel  road  south  of  Sulphur  to 
W.  M.  McCorquodale,  Lake  Charles  at 
$14,200. 

•  Memphis,  Tenn.^<;ontract  for  paving 
with  concrete  on  Claybook  Street,  6650 
sq.  yd.,  awarded  George  O.  White  &  Co., 
$9,011. 

•  Hopklnsvllle,  Ky. — Contract  for  con- 
structing 6  miles  of  pike  starting  at  Cald- 
well County  line  awarded  by  Christian 
County  Fiscal  Court  to  D.  C.  McQuarry 
at  $24,611. 

•Cincinnati,  Ohio. — Contract  awarded 
Henkel  &  Sullivan,  Cincinnati,  for  pav- 
ing portions  of  (3est  Street  (bids  opened 
Sept.  7  by  Director  of  Public  Service),  at 

$8,102. 

•Cleveland,  Ohio. — Contract  for  rein- 
forced concrete  floor  on  Clark  Avenue 
Viaduct  awarded  by  Bd.  Control  to  Edw. 

A.  Weiland.  Rockefeller  Bldg.,  at  $79,000. 
•Contract   for  repaying  Lorain   Avenue 

with  dressed  block  Medina  stone  awarded 
by  Bd.  Control  to  Roehl  Bros.,  Thompson 
Building,  at   $62,892. 

Hid  of  Pace  Bros.,  Cleveland,  for  con- 
.■structing  5H-miIe  road  from  Bedford,  to 
Twinsburg  is  recommended  for  award  by 
County  Comrs.  at  about  $94,000. 

•Newark,  Ohio.  —  Contract  awarded 
Schilling  Constr.  Co.,  Youngstown,  for 
furnishing    and    surface    treating    Tarvia, 

B.  and  screenings  about  101^  miles  at 
Granville  and  Groton  Pike,  known  as 
Sect.  2  and  3,  at  $9,143  (bids  opened  Sept. 
8).     J.    T.    Swartz,    Co.   Highway   Supt. 

Ohio. — Following  are  lowest  bids  opened 
by  canton  Cowen,  State  Highway  Comn., 
at  Columbus,  Sept.  10,  for  constructing 
roads: 

Allen  County,  Llma-Delphos  Road, 
Marion  Township,  macadam,  2.1  miles;  J. 
A.  Westrick,  Holgate,  $25,900. 

Champaign  County,  Urbana-Sidney 
Road,  Concord  Township,  macadam,  1 
mile;   Korah  E.   Kunkle,  Dayton,  $7,943. 

Delaware  County,  Columbus-Sandusky 
Road,  Delaware  and  Liberty  Townships, 
bituminous  macadam,  1  mile,  to  Edwards 
Bros.,  Sunbury,  $12,500,  and  water  bound 
macadam,  $13,050. 

Geauga  County,  Burton-Bloomfleld 
Road,  concrete,  3  miles;  Yount  &  Jackson 
Co.,   Dayton,   $20,000. 

Montgomery  County,  Dayton-Troy 
Road.  Madiver  Township,  brick,  1.3  miles; 
Yoimt  &  Jackson  Co.,  Dayton,  $24,900. 
Dayton-Indianapolis  Road,  Madison  and 
Jefferson  Townships,  brick  and  construct- 
ing bridges  and  culverts,  2  miles;  Yount 
&   Jackson,   Dayton,    $34,940. 

VanWert  County,  VanWert-Delphos 
Road,  Ridge  Township,  macadam,  1  mile; 
McArthur  &  Fox,   Belle  Center,   $9,100. 

Wyandot  County,  Bucyrus-Upper  San- 
dusky Road,  Crane  Township,  brick,  1 
mile;  Modern  Constr.  Co..  Fremont,  $16.- 
700.  tapper  Sandusky-Bellevue  Road. 
Crane  Township,  brick.  1  mile;  Modern 
Constr.   Co.,  Fremont,  ?15,700. 

Jefterson  County,  Steubenville-Cam- 
bridge  Road,  Cross  Creek,  Island  Creek 
and  Steubenvllle  Townships,  macadam 
resurfacing,  4  miles;  J.  P.  Warnlck,  Cadiz, 
$32,775. 

•Toledo,  Ohio — Contract  for  paving 
awarded  by  Bd.  Control  as  follows: 
Stickney  Avenue  with  sheet  asphalt  at 
$79,923  and  Huron  Street  with  asphalt 
concrete  at  $38,712  to  H.  P.  Streicher  & 
Co..  Toledo;  Streicher  Street  with  brick  to 
Gessner  &-  Cothrell  at  $27,657;  Princeton 
Drive  with  concrete  to  Peters  Bros.  & 
Co..  Toledo,  at  $10,297. 

•Wooster,  Ohio. — Contract  awarded 
Griest  &  Markley,  Wooster,  for  paving, 
etc.,  on  North  Buckeye  Street,  at  $6,176. 
P.  C.  Given,  Clk.  Bd.  Pub.  Service. 

•Crawfordsville,  ind. — Following  are 
bids  opened  Sept.  7  by  Co.  Comrs.  for 
steam  road  roller:  Austin-Western  Road 
Machinery  Co.,  $2,950;  Kelly  Springfield, 
Co.,  Springfield.  Ohio,  $2,750;  Hubert 
Mfg.  Co.,  Indianapolis,  $2,495  (awarded 
contract).      Bennett    B.    Engle,    Co.    Aud. 

•Franklin,  Ind. — Contract  for  con- 
structing gravel  roads  in  Union  and 
Pleasant  Townsiiips  awarded  by  Bd. 
Countv  Comrs.  to  Edward  Barrett, 
Bargersville,  at  $11,500. 

•  Indianapolis,  Ind. — Contract  for  pav- 
ing Kenwood  Avenue  with  asphalt  award- 
ed by  Bd.  Public  Wks.  to  Marlon  County 
Constr.   Co.,   1600  South  West  Street. 

•  Rennsselaer,  Ind. — Contract  for  con- 
structing stone  road  in  GiUan  Township 
awarded  Thomas  M.  Collehan,  Rensselaer, 
at  $13,499. 

•Shelbyville,  Ind.  —  Contracts  awarded 
Kernodle,  Dale  &  Fulwider,  Lebanon,  for 
constructing  Schoentrup  Road,  Shelby 
Township,  and  Redenbaugh  Road,  Liberty 
Township,  at  $11,958,  and  to  D.  H. 
Fatout,  Indianapolis,  Pullman  Road,  Lib- 
erty Township,  at  $5,510. 

•Sullivan,  Ind. — Contract  for  construct- 
ing 12,591  ft.  gravel  road  in  Hamilton 
Township  awarded  by  Co.  Comrs.  to  R.  R. 
Singer,   Sandbern,  at  $10,279. 


•Vincennes,  ind, — Contracts  awarded 
by  Co.  Comrs.  as  follows:  Three-mile 
gravel  road  in  Busseron  Township,  be- 
tween Oaktown  and  Vincennes,  Johns  C. 
Stalcup  Road,  to  Snapp  &  Beard,  at  $13.- 
199;  three  miles  of  gravel  road  In  WIdner 
Township,  from  Kreelandville  to  Carlisle, 
A.  .M.  Berry  Road,  to  W.  L.  Brecksmlth, 
at  $12,983;  three-mile  road  in  Harrison 
Township.  William  Bebe  Road,  to  Man- 
ning &  O'Donnell,  at  $12,373. 

Warsaw,  ind. — Following  are  four  low- 
est bids  opened  recently  by  Co.  Comrs. 
for  constructing  Metzger  Road  in  Jackson 
Township:  Martin  McHale,  Logansport, 
$24,983;  Grossnickle  Constr.  Co.,  North 
Manchester,  $24,900;  Wolfcale  Co..  Mar- 
kle.  $25,050,  and  Thomas  E.  Sparks, 
Kirklin,  $25,581. 

•Columbus,  Wis. — Contract  for  paving 
Madison  and  Otsego  Road  and  Broadway 
with  bituminous  macadam  awarded  But- 
ler Constr.  Co.  of  Waukesha,  at  $6,826. 
W.  A.  Pelrce,  City  Engr. 

•  Des  Moines,  iowa. — Contract  for  grad- 
ing streets  of  extended  Capitol  grounds 
awarded  F.  F.  Balzer,  Des  Moines,  at 
22.75  cts.  per  cu.  yd.  earth;  50  cts.  loose 
rock  and  90  cts.  rock.  A.  H.  Davison, 
Secy.  Council. 

St.  Paul,  Minn. — Lowest  bid  opened 
Sept.  13  by  City  Council  for  22,775  sq. 
yds.  pavement  on  University  Avenue  sub- 
mitted bv  Fielding  &  Sbepley,  St.  Paul, 
at   $55,300. 

Bozeman,  Mont. — Lowest  bid  opened  for 
repaying  with  asphaltic  concrete  2  miles 
of  streets  submitted  by  Independent  As- 
phalt Paving  Co.,  Seattle,  Wash.,  at  $1.16 
per  sq.  yd. 

•Roundup,  Mont. — Contract  for  con- 
structing concrete  sidewalks  in  Dists.  9 
and  10  awarded  by  City  Council  to  John 
Tripp,  at  $13,821. 

•St.  Louis,  Mo. — Contract  for  paving 
Market  Street  with  wood  block  awarded 
by  Bd.  Public  Service  to  Eyermann 
Constr.  Co.,  1216  S.  Grand  Avenue,  at 
$17,224. 

•San  Antonio,  Tex.  —  City  Comrs. 
awarded  contracts  for  pavements  costing 
in  all  about  $74,973  to  Roach-Manigan 
Paving  Co.,  Gunter  Building;  Rushmore 
.Vc  Gowdy,  1115  E.  Commerce  Street,  and 
to  Texas  Granitoid  Co.,  Frost  Building. 

•La  Conner,  Wash. — Contract  for  pav- 
ing several  streets  with  concrete  awarded 
by  City  Council  to  N.  W.  Ball,  Sedro- 
Wooley,  at  $13,987. 

•Los  Angeles,  Cai. — Contracts  for  pav- 
ing awarded  by  city  as  follows:  89,930 
sq.  ft.  asphalt  concrete  pavements  on 
Mariposa  Avenue,  to  H.  C.  Withers, 
Builders'  Exchange,  at  $11,743,  and  for 
233,620  sq.  ft.  asphalt  pavement  on  Third 
Street  to  Tryon  &  Brain,  501  Merchants' 
Trust  Bldg.,  at   $27,000. 

•Contract  for  macadamizing  at  West 
Gate  near  Beverly  awarded  by  county  to 
Brashear-Burns  Co.,  Van  Nuys  Bldg.,  at 
$12  949. 

•Contract  for  83,880  sq.  ft.  Warrenite 
pavement  on  Twenty-sixth  Street  award- 
ed by  city  to  Fairchild-Gllmore-Wilton 
Co.,  Pacific  Electric  Building,  at  $21,872. 

•Contract  for  paving  Pacific  Avenue 
with  bitulithlc  awarded  by  city  to  Falr- 
child-Gilmore-Wilton  Co.,  Pacific  Elec- 
tric Building,  at  $92,096. 

•Manhattan  Beach,  Cal. — Contracts  for 
paving  awarded  by  city  as  follows:  Con- 
crete sidewalks  and  concrete  paving  with 
bituminous  top  on  Eighteenth  and  Nine- 
teenth Streets  and  concrete  sidewalks, 
concrete  paving  with  oil  and  screenings 
surface  on  Twentieth  Street  to  Crown 
Contr.   Co.,   Manhattan   Beach,   at  $21,061. 

•Oakland,  Cal. — Contract  awarded  Sept. 
7  for  grading  and  paving  with  bitulithic 
on  4-ln  base  on  county  roads,  to  Cali- 
fornia Bitulithic  Co.,  care  of  Hutchinson 
Co.,  Thirteenth  and  Franklin  Streets,  at 
$14,236.     George  E.  Gross,  Co.   Clk. 

•  Portervllie,  Cal. — Contract  for  pav- 
ing Morton,  St.  Bellevlew,  El  Gralnto  and 
Grand  Avenues  awarded  by  city  to  Fed- 
eral Constr.  Co.,  San  Francisco,  at  about 
$50,000. 

•Santa  Ana,  Cal. — Contract  for  paving 
about  5.3  miles,  Section  3,  Riverside  Road, 
with  concrete  awarded  by  county  to 
Oscar  Ford,  Riverside,  at  $14,769. 

•Prove,  Utah. — Contract  for  Improving 
streets  with  unrelnforced  pavements 
awarded  by  city  to  Ryberg  Bros.,  Salt 
Lake  City,  at  $20,618. 

•Sandpoint,  Idaho. — Contract  for  paving 
with  cement  In  Dist.  No.  4  a-warded  by 
City  Council  to  Spokane  Bltu-Mass  Pav- 
ing Co.,  Spokane,  Wash.,  at  $1.32  per  sq. 

yd. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

Rochester,  N.  Y. — New  York  Bureau 
Municipal  Research  recommends  to  city 
municipal  ownership  of  garbage  disposal 
plant. 

Newark,  N.  J. — Contract  soon  to  be  let 
by  Bd.  Wks.  for  collection  and  disposal  of 
garbage. 
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.Istipcmlng,    Mlcti. — City   consldertnc    In- 
■<»llinK  aa  incinentlns  plant:  oo«t  tt.OM. 

BIOS     DESIRED. 

Ilommi.  Twc— UntU  Oct.  8  br  B.  E. 
SaadB,  City  Encr..  for  InstaUins  sarbac* 
tBdncratora.  daMmelora  or  tor  pUnu 
ikBt   wUI  otlitfvto*  dlapoM  ofcarbac*. 

KACOVh. 


PRICES     AND     (.KTTINOS. 
*/a4iOB(«*  mwmrded  eomtraet. 


♦Aimrlcuo.  Oa.— Contract  awarded  Nye 
(Mortoae  CrematarT  0&.  Macon,  for  oon- 
•traeUas  iadaaiaUas  pknt:  coat  tS.SOO. 


H^T)IL\ULIC  CONSTRUC- 
TION    AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Stat*  Canal  Work— Albany,  N.  Y.— 
Plana  and  spedllcationa  have  been  pre- 
paiad  by  State  Enslncer  for  Improve- 
BMBt  aa  foUowa:  Oanlsteo  Rlrer,  at  and 
aaar  HeneU  and  Cantateo.  calling  for 
I  wu  ucUng  a  cODcreta  wall  at  Homell. 
oscavatlac  asaterial  la  front  of  wall.  deep- 
Mains  •an  wtdenlmr  channel  of  Canlateo 
Blrer.  froo  point  Itoe  ft.  east  of  Carson 
Rlrer  Bridsa  to  Depot  Street.  Canlsteo. 
and  ehaaaei  of  Colonel  Bill's  Creek  at 
Ita  iiMWitli  Other  ImproTements  also  may 
estimated  coat,  MO. MO:  Im- 
Bt  of  Mohawk  Hirer  and  West 
Creelt.  Indndlns  excar.  and  plac- 
Inc  rte  rap  alone  eastarty  banks  of  West 
OanaA  Creak  frotn  Oennan  Street.  Herkl- 
aar.  aad  astapdlns  northward  as  directed 
by  Msteaar:  east.  tt.M«. 


,^    -  „ Island.— R.    A.    C.    Smith. 

Dock  Conr..  New  York  City,  has  submit- 
tad  plans  for  a  new  pier  to  replace  old 
ptar  at  Dreamland  Parle.  Coney  Island. 


_,-,:-—  Abatement — Olean.  N.  Y. — 
CrOooaer  A  Chapman.  Consulting  Bagn., 
IM  State  Street.  Albany,  have  about  com- 
pMsd  naHmlnary  plana  for  Improvement 
of  AOesaay  iUrer  and  Olean  Creek,  which 
«llo  for  tralrttentm.  wldenlns.  dreds- 
Mc.  dUtlns  and  other  Improvemenu  on 
AOecany  River.  Olean  Creek  and  their 
«5"t»rte*  relieve  high  water  conditions 
asdMlnir  at  thia  point.  Plans  are  to  be 
Mbmltlcd  to  Bute  Supt  of  Pub.  Wks. 
for  approvaL  Coat  wlU  be  about  tSOO.OOO. 
luJf  to  be  paid  by  State  and  half  by  Olean. 
g<*t™ct  »lll  probably  be  let  this  faU. 
E^W.  Fltxcerald.  Chmn..  Olean  Flood 
Abatement  Comn. 

..^•f'T**"'**"'     ".     J.— Harbor     Comn. 
resolution  declaring  Its  Intention 
-Jj,    public     pier     at     Twenty-flfth 
North  Cramer  HIIL 

Watarway— Trenton,  N.  J.— New  Jer- 
••y  ?••»•  Commerce  A  Navigation  Bd. 
IMS  daeMsd  to  oonatmct  proposed  Bame- 
^t  Bay-Manaanuan  River  Inland  water- 
way, which  will  form  northernmost  Unk 
OT  Intercoastal  canal  from  Cape  May  to 
Ntw  Tork:  fll.OM  U  available  to  start 
tMa  work. 

^^••od  PfOttcUoii  Bonds— Augusts,  Oa.— 
Bonds  tbr  KM.OM  will  be  sold  by  Finance 
Com.  (Wm.  Martin.  Clk.  of  Council).  Oct. 
<.  for  flood  protection. 

CMMMTsy  —  Miami,    Fla— Isham    Ran- 
■-*-*■     *     Co..     i«27     Continental     Bank 
ClUcago,    la.   have  prepared   a 
-—ry  report  on  proposed  causeway 
I  BtoeanoM  Bay. 


County,  for  reclaiming  7000  acres  on  Sol- 
dier and  Indian  Creeks.  Thos.  Forbes. 
Secy..  North  Topeka. 

Flood  Protection— Kansas  City,  Mo.-- 
Ordlnant-e  being  considered  by  Council 
for  emergency  work  to  be  done  on  Mis- 
souri side  of  Missouri  Klver  above  Intake 
of  Qulndaro  pumping  station,  which  is 
on  Kansas  side  of  river.  Cuntrncts  to  be 
let  at  once.    Cost,  about  120.000  to  130.000. 

Dock— St.  Louis,  Mc— The  Waterways 
Com.  appointed  by  the  Mayor  has  adopted 
report  recommending  a  municipal  dock, 
costing  1250.000.  to  be  constructed  at  foot 
of  N.  Market  Street. 

Drainage  Bonds — Cuero,  Tex. — Bonds 
for  County  Drainage  Dist.  No.  1  amounting 
to   UO.OOO  sold. 

Causeway — Galveston,  Tex. — Plans  have 
been  submitted  for  the  rebuilding  of  the 
causeway.     Address  City  Clerk. 

Irrigation— Portland,  Ore. — A.  Laur- 
gaare.  Portland,  Is  consulting  engineer 
for  proposed  Irrigation  system  for  Suttle 
Lake  Irrigation  district.  Probable  cost 
$600,000.  An  election  will  be  held  Oct.  2 
on  laming  bonds. 

Irrigstlon  Work — Salem.  Ore. — State 
Engineer  Lewis  has  authorized  Suttles 
Lake  Irrigation  Diet.,  JefCerson  County, 
to  issue  |fiOO,000  bonds  for  irrigating  12,- 
000  acres.  A  dam  S8  ft.  high  will  be  con- 
structed to  store  21.600  acre  ft.  water  In 
Blue  and  Suttles  Lakes,  also  a  canal  18 
miles  long.  George  S.  Young,  Project 
Engr. 

Irrigation — Modesto,  Cal. — Bd.  Directors 
Modesto  Irrigation  Dist.  authorized  Im- 
provements costing  }30,000. 

Harbor  Improvement — Redondo  Beach, 
Cal. — Bd.  Trus.  considering  building  an 
inner  harbor  at  the  beach. 

Hydro- Electric  Plant — Orangeville,  Ont. 
— Citiiens  reported  voted  $33,000  bonds  to 
buy  the  Pine  Klver  Light  &  Power  Co. 
and  $27,000  to  build  a  new  hydro-electric 
local  plant 

Hydroelectric  Plant —  Toronto,  Ont. — 
Hydroelectric  Comn.  approved  plans  for 
power  development  of  hydroelectric  sys- 
tem of  Ontario.  The  plans  call  for  Initial 
development  of  100,000  hp.  by  utilizing 
the  maximum  head  of  power  on  Niagara 
River  now  undeveloped. 


_-- ,  etc— MoMlo,  Ala. 

-— .    Transfer   *    Btoraare    Co.    of 

-.  In  which  J.  H.  Qain  Is  interested. 

••''••orted    taking    steps    to    construct 


■lani 
Kdl 


lU. 


,  cold   storace  and  Ice 

—      railroad     tracks,      and      modem 
Inc  devloaa  la  Mobile. 

Lava*  Worfc— Water  Valley.  Mlas.— Bd. 
Sapsrvtsors.  Coffseville.  authorised  con- 
MrucOtn  of  tore*  and  a  staei  bridga  to 
noMlft  Ooanty  line  through  ToiSna  Bot- 
tmam.  (ran  Waiar  Valley  to  BatcartUe. 

DHck  Bonds     Beoiivllla.  Ind. — Bonds  for 


^    Plaeon    Drainage    I>lst.    amounting 

to  niCM  aold  by  ooanty  treasurer. 


__   .    -     -^  — •».    l-ouls.    in.— 

Boada  for  Eas«  Side  Lrvee  and  Sanitary 
DM.  amoununc  to  ISOO.OOt  have  been  aold. 

Omm,  Btc^  Oas  Molneo,  Iowa.— Des 
Molasa  WaclHc  Co.,  It  la  reported,  con- 
tomplatsa  eoaMracting  n«w  wat«r  bouse 
•ad  daa  eoaUnc  $123.Sm. 

DKcM   Blue  Earth,   Minn,— Bagtaoara  of 
County  Dralnaae  Ditch.  So.  Mliarc  flied 
rt     Ditch  to  to  be  2t  milaa  loag,  and 

t»«.I«7. 


Drslwaus  OtMmktu,  Kan.  —  Delaware 
Rtvcr  Dralaasc  Distrlet  So.  i,  Jefferson 
County.  eoatsMllliring  ad'-.itlonal  work  In 
Sob-Dlatii<ta  Ko.  1  and  4.  approximate 
nrdass  about  M.tO')  n,.  yd.  H.  B. 
walkar,  SUta  Oralnag*  Kngr..  Manhat- 
taa. 

Drainsa»— Tepefca.  Ksn. — Kaw  River 
Drataage  District  prop'—-  •-■  ■•'>  revet- 
maat  and  levee  work,    iv  -t,  $is,- 

•M.    L.  C.  CaMweiU  B-  i^ake. 

— m|s  wtn  aooo  be  ;..«-. ^  ,.,r  North 
TOpaka       Drainage      District.       Shawnee 


BIDS     DESIRED. 

Dredging  —  New  London,  Conn. — Until' 
Oct.  2  by  Bureau  Yards  and  Docks,  Navy 
Dept..  Washington,  D.  C.  (H.  R.  Stan- 
ford. Ch.),  Spec.  2194 — For  dredging  at 
the  Naval  Station,  New  London. 

Harbor  Improvement — Albany,  N.  Y. — 
rntll  Oct.  «  by  State  Supt.  Pub.  Wks., 
Albany,  for  Improving  Three  Mile  Harbor, 
eastern  end  of  I>ong  Island,  requiring  the 
excavation  of  34.000  cu.  yds.  from  bottom 
of  harbor.  Engineer's  preliminary  esti- 
mate, $8.S00. 

Pier  Extensions— New  York,  N.  Y.— Un- 
til Sept.  28.  by  R.  A.  C.  Smith.  Comr. 
Docks,  for  ConL  1479— Extending  pier  22, 
near  foot  Jay  Street.  North  River,  and 
depositing  riprap  thereat.  Security 
$9,700. 

Bulkhead— Keansburg,  N.  J.— Until  Oct. 
4  by  J.  T.  Yates,  Lighthouse  Inspector, 
Tompklnivllle.  N.  T..  for  furnishing  ma- 
terial for  building  a  riprap  bulkhead  wall 
and  making  repairs  to  the  Jetty  at  Point 
Comfort  Light  Station,  Keansburg. 

Dock — Wilmington,  Del.— By  Du  Pont 
Powder  Co..  WilminKion,  for  constructing 
a  dock  and  ferry  slii)  wharf  to  be  450  ft. 
long,  at  Deep  Waterway  Point. 

Levee  Work— New  Orleans,  La.— Until 
Sept.  28.  at  U.  S.  Engrs.  ofllce,  Queen  and 
Crescent  Bldg..  New  Orleans,  for  con- 
structing about  1.093,400  cu.  yd.  earth 
work  in  the  Lower  Tensas  and  Atcba- 
falaya  levee   district. 

Dry  Dock  Gate— Louisville,  Ky.— Until 
Oct.  22  by  V.  8,  Engineer,  Louisville,  for 
furnlshInK  and  erectInK  one  mitering  dry 
dock  iciite  for  two  leaves,  advertised  In 
Engineering   Record. 

Channel  Work— Chicago,  III.— Until  Oct. 
21  by  John  Mr^Jillen.  Clk.  Sanitary  Dist.. 
Chicago,  for  Contract  Sect.  13  and  14  of 
the  Calumet  Kag  Channel,  advertised  In 
Engineering   Record. 

Irrigation  Work— Powell,  Wyo.— Until 
Oct.  20.  by  r.  s.  Reclamation  Service, 
Powell,  for  constructing  canals  and 
structures  on  the  Shoshone  Project.  In  all 
ainut  S«,000  ru.  yd.  excavation.  1400  cu. 
yd.  reinforced  concrete,  19,000  w).  yd. 
grouted  pavement,  etc.  The  work  Is 
located  near  stations  of  Darland.  .Mantua, 
Krannle  and  Deaver,  Wyo.,  on  the  C,  B. 
*  Q.  Ry. 

Irrigation  Work— Montrose.  Colo. — Until 

Oct.    20    by    U.    y     ■■       ■ 

Montrose,  for  ror 

of   Ironptone  Car. 

pr-'*  -*     *"^lnlty   of    <7iatiie,    af»oui    zu'.t.'^tm 

•■  '-Av.,   advertised   In  Engineer- 


Dam— Salt  Lake  City,  Utah. — Reported 
denlred  until  Oct.  1  by  8.  Q.  Cannon,  City 
Engr..  for  coiuitnicting  dam,  105  x  800  ft.. 
In  Parleys  Canyon;  probable  coat  $100,000 


PRICES     AND     LETTINGS. 

itindicatcs  awarded  contract. 

-estate  Canal  Work— Albany,  N.  Y. — 
See   "Bridges." 

estate  Canal  Work,  Contract  L — Al- 
bany, N.  Y. — Contract  awarded  by  State 
Superintendent  of  Public  Works  to  Scott 
Bros.,  Rome,  at  $59,928,  for  Contract  L — 
constructing  substructures,  superstruc- 
tures and  approaches  of  two  highway 
bridges,  one  at  Gorham  Street,  Waterloo, 
and  another  on  Kingdom  Road,  between 
Waterloo  and  Seneca  Falls,  Both  struc- 
tures being  over  the  Cayuga-Seneca 
Branch  of  the  Barge  Canal. 

-ALock  Gates  — Pittsburgh,  Pa.— Con- 
tracts awarded  as  follows  by  U.  S.  Engi- 
neer, Pittsburgh,  for  furnishing  steel  lock 
gates,  valves  and  lock  operating  machin- 
ery at  Lock  No.  6,  Monongahela  River 
(bids  opened  Aug,  20):  Thomas  Carlin 
Sons  Co.,  Pittsburgh,  Section  A,  $7,600; 
Union  Foundry^  &  Machine  Co.,  Pitts- 
burgh, Section  B,  $13,557. 

'^Concrete  Wall  and  Filtration  Plant — 
Reading,  Pa. — Contract  awarded  Reading 
Constr.  Co.  for  constructing  an  additional 
section  of  reinforced  concrete  wall  along 
Schuylkill  River  for  the  Carpenter  Steel 
Co.;  also  erection  of  filtration  plant  for 
water  used  in  the  works;  cost,  about 
$35,000.  Harold  C.  Stevens,  Consulting 
Engr.,  IbO  Nassau  Street,  New  York. 

-^Dredging — Jacksonville,  Fla. — Contract 
awarded  Seaboard  Dredging  Co.,  for 
dredging  and  filling  in  bulkheauing  at 
new  terminals  of  Commodores  Point  Ter- 
minal Co.,  at  Commodores  Point;  cost 
$100,000, 

-t^Levee  Work — New  Orleans,  La. — Con- 
tracts reported  awarded  by  State  Bd. 
Engrs.  as  follows  for  levee  work:  To 
Lower  Coast  Constr.  Co.,  Pointe  a  la 
Hache,  for  constructing  Mill  Bayou  to 
Simmsport  Levee,  Parish  of  Avoyeles 
Bayou  Des  Glaises,  right  bank  new  levee 
and  riverside  enlargement,  approximately 
350,000  cu.  yd.,  at  9.34  cts.;  to  Roach, 
Stansell  &  Lowrance  Bros.  Co..  Memphis, 
Tenn.,  Salem  Levee,  Parish  East  Carroll, 
Mississippi  Riyer,  riverside  enlargement, 
3.i0,000  cu.  yd.,  at  29.9  cts.;  to  Burt, 
Bond  &  McMurray,  Boston  Road  Crossing 
levee,  riverside  enlargement,  31,000  cu. 
yd.,  at  37  cts.;  to  R.  F.  Clark,  Cross 
Levee.  300,000  cu.  yd.,  at  25  cts.  per 
cu.    yd. 

-^Channel  Improvement — Crystal  Falls, 
Mich.— Contract  awarded  by  Bristol  Min- 
ing Co.,  of  Crystal  Falls,  to  Hicks  & 
Barber,  of  Vulcan,  Mich.,  to  change  chan- 
nel of  Briar  Hill  Creek.  It  will  be  han- 
dled with  a  drag  line  outfit  and  necessi- 
tates the  removal  of  60,000  yd.  of  ma- 
terial. 

Dock — Detroit,  Mich. — Following  are 
four  lowest  bids  for  constructing  munici- 
pal dock  at  foot  of  West  Grand  Boule- 
vard: A.  J.  Dupuis  Co.,  $22,659;  Candler 
Dock  &  Constr.  Co.,  $26,503;  John  Ginzel, 
$28,261;  Great  Lakes  Dock  &  Dredge  Co., 
$30,511. 

-i^Dredging — Chicago,  III. — Contract  for 
dredging  at  beach  in  Jackson  Park 
awarded  Byrne  Bros.  Dredging  Co.,  208 
S.  La  Salle  Street,  at  about  $60,000. 

'A'Breakwater  —  Chicago,  ill. — Contract 
for  building  breakwater  at  foot  Sixty- 
third  Street  extended,  in  Jackson  Park, 
awarded  by  South  Park  Bd.  to  Great 
Lakes  Dredging  &  Dock  Co.,  Chicago,  at 
$60,000. 

Irrigation  Work — Newell,  S.  D. — Curtis 
Bros,,  Columbus,  Neb.,  submitted  lowest 
bid  Aug.  27  to  U.  S.  Reclamation  Service 
for  excavation  of  North  Canal  extension 
and  laterals.  Belle  Fourche  Project: 
They  bid  on  Excavation,  Class  1,  64,600 
cu.  yd.,  12.5  cts.;  Class  2,  1100  cu.  yd.,  30 
cts.;  Class  3,  200  cu.  yd.,  50  cts;  overhaul, 
13.300  cu.  yd.,  2  cts.;  grand  total,  $8,771. 
Other  bidders  on  complete  work:  Owen 
Constr.  Co..  Sturgis,  S.  D.,  $12,443;  Cham- 
bers &  Doody,  Newell,  $11,687. 

'^Channel  Improvement — Houston,  Tex. 
— Contract  awarded  Atlantic  Gulf  & 
Pacific  Co..  Houston,  to  widen  Houston 
.Ship  Channel  In  front  of  plant  of  Texas 
P<Vtland  Cement  Co.  About  40,000  cu.  yd. 
to  be  removed. 


*Creek  Improvement — San  Jose,  Cal. — 
•Contract  awarded  by  City  Council  Sept. 
10  for  constructing  by-pass  to  carry  oft 
flood  waters  of  Canoas  Creek  to  M.  E. 
Kllcourse,    at   $10,230. 

♦  Buildings — Preston,  Ont.  —  Contracts 
awarded  by  Hydro-Electric  Comn.  to 
Metal  Shingle  &  Siding  Co.,  Ltd.,  Preston, 
for  furnishing  material  and  erecting  six 
transformer  station  store  houses,  one  in 
Guelph,  Preston,  Berlin,  St.  Mary's, 
Woodstock  and  Crooksville.  Buildings 
will  be  36x60  ft.,  metal  construction 
throughout 


\ 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

Kenmore,  N.  Y. — The  International  Ry. 
Co.  has  received  from  City  Council  a 
franchise  to  double-track  main  line  in 
Kenmore. 

Beckley,  W.  Va. — Surveys  being  made 
for  an  electric  railway  to  he  constructed 
between  Fayette  Station  and  Beckley,  35 
miles.  H.  G.  Scott,  Gen,  Mgr.,  Virginia 
Power  Co.,  Charleston,  W.  Va,,  said  to 
be  interested. 

Charleston,  8.  C. — Charleston-Southern 
Ry.  Co,  chartered  to  construct  steam  or 
electric  railway  from  Charleston  to 
Hutchinson  Island,  distance  of  86  miles. 
Capital  $43,000.  Headquarters  Darlington. 
Bright  Williamson,   Pres,,  Darlington. 

St.  Louis,  Mo. — St.  Louis  Subway  & 
Elevated  Cor.  organized  to  construct  4.76 
miles  elevated  railway  and  3.29  miles  sub- 
way in  St.  Louis.  The  road  will  connect 
with  interurban  railways  at  city  limits. 
Jas.  D.  Houseman  and  T.  E.  Niesen.  Bank 
Commerce  Bldg.,  said  to    be  interested. 

Temple,  Tex. — Construction  work  about 
to  begin  on  electric  railway  between  Tem- 
ple and  Mariin,  about  30  miles.  S.  D. 
Hanna,  Temple,  Ch.  Engr. 

Miami,  Okia, — Surveys  are  being  made 
by  Oklahoma  &  Interstate  Ry.  Co.  (John 
It.  Rose,  Pres.,  Oklahoma  City)  for  rail- 
way to  connect  Columbus,  Galena,  Baxter 
Springs,  Miami  and  Centralia. 

BIDS     DESIRED. 

San  Jos«,  Cal.— Until  Oct.  4  by  Bd. 
Superv.  for  franchise  to  construct  and 
operate  an  electric  railway  over  certain 
roads  in  the  county  as  applied  for  by  San 
Jose  Railroads.  Henry  A.  Pfister,  Co. 
Clk. 

PRICES     AND     LETTINGS. 
iflndicates  awarded  contract. 

-^Brooklyn,  N.  Y. — Contract  awarded  by 
N  Y.  Municipal  Corporation  to  Phoenix 
Bridge  Co.,  49  William  Street,  for  fur- 
nishing structural  steel  for  the  third 
tracking  of  Myrtle  Avenue  Ry,  Corpora- 
tion at  $40.50  per  net  ton. 

■*New  York,  N.  Y, — Contract  awarded 
by  Public  Service  Comn.  for  First  DlsL 
as  follows  for  ballast  for  new  rapid 
transit   railroads    (bids   opened    Sept.    10): 

♦Portion  A,  243.000  cu.  yd.  trap  rock  or 
hard  limestone.  Upper  Hudson  Stone  Co., 
26  Cortlandt  Street,  $228,010. 

♦Portion  B.  32.500  cu.  yd.  3  In.,  either 
trap  rock,  to  Haverstraw  Crushed  Stone 
Co.,  17  Battery  Palce,  at  $26,325. 

♦Kansas  City,  Mo. — The  receivers  of 
Metropolitan  Street  Ry.  Co.  have  awarded 
contracts  for  constructing  about  10  miles 
of  railway  extensions  to  Columbia  Constr. 
Co.,  Milwaukee,   Wis. 

♦Oklahoma  City,  OkIa,— Contract  for 
con.<itructinB  176-mile  railway  for  South- 
western Light,  Power  &  Ry.  Co.,  connect- 
ing Oklahoma,  New  Castle,  Duncan,  Law- 
ton,  Lindsay,  Davis,  Ishmengo,  Durant 
and  Dennison,.  awarded  to  Arbuckle 
Constr.  &  Improvement  Co.  Power  sta- 
tion at  Davis  and  repair  shops  at  Ar- 
buckle. W.  T.  Croslen,  Pres.;  W.  P. 
Woolsep,  Gen.  Mgr..  both  at  Oklahoma 
City. 


Irrigation    Work- Denver,    Col.— Following   are    unit  prices  of    four    lowest    bids 

opened  Sept.  8  by  U.  S.  Reclamation  Service,  Denver,  for  earth  work  on  Fort  Laramie 
Caiial,  .sta.  3  to  Sta.  525+50,  North  Platte  Project,  Neb.-Wyo.— (a)  Engineer's  esti- 
mato.  $255,456    grand  total;  (b)  Winston  Bros.  Co.,   Minneapolis,  Minn,,  $203,858;    (e) 

Foley  Bros     Welch  &  Stewart,  St.  Paul,  Minn.,  $224,305;  (d)  J.  H.  Flick  Constr.  Co., 

Chicago,  111.,  $224,987;  (e)  Kilpatrick  Bros.  &  Collins  Contr.  Co.,  Beatrice,  Neb. 

schedule  1:                                    '^^                <">  '^'^  <"'               <^' 

'fU'SS,^  ""•    ''3-'    S,""""   ' lO-lS             ^Ol"  tOlS  $0,157           $0,185 

I'SSS  *'"■    *'1-    S,''^"*   2 0,60               0,428  0.40  O.iiO               0,60 

cM^"?-    *'''j'    ^'''"''    '* 100               0,428  0.80  0.71               0.80 

62,000  sta.   yd.   overhaul 0.02              0.02  0.02  0.02              0.02 

Schedule  2: 

S«0,000  cu.    yd..    Class    1 0.19               0.1,56  0.16  0.167             0,1425 

I'20J  cu.    yd.,    Cass    2 0,60               0.156  0.40  0.39               0.46 

I I'L^J   ^"-    *''!;'    ^'^■"J    ■'• l-O*               0156  0.80  0.71               0.55 

17,000  sta.    yd.   overhaul o.02               0.02  0.02  0.02               0.02 

Schedule  3; 

"J'?,?«  '■"■    *'!?••£''"'•'    ' 0'8               0148  0.15  0.157             0.14 

2.200  cu.   yd..   Class  2 -.0.60              0.148  0.40  0.39              0.45 

J'nl!    '■■;'•    ''^.i'    ^''"'J   ^ 100               0.148  0.80  0.71               0.55 

30,000  sta.   yd.    overhaul 0,02               0.02  0.02  0.02               0.02 

Schedule  4: 

257,000  cu.    yd  ,    Class    1 0.17               0.144  0.16  0.1.57             0.155 

JIS       ■    *■'!•    S"*"   2 ««0               0.144  0.40  0.39               0.80 

c  ,22  "."•    y*!;'    *^'^'"'   ^ 100               0.144  0.80  0.71               0.80 

6.300  sta.    yd.    overhaul 0.02               0.02  0  02  0.02               0.02 
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RAILROADS 


PROPOSED     WORK. 

Petersburg,  Va.— Norfolk  &  Western  R.R. 
Co  (J.  E.  Crawford,  Ch.  Engr.,  Roanoke) 
will  construct  double  tracks  from  Peters- 
burg to  Cedar  Point. 

Winding  Gulf,  W.  Va.-E.  M.  Merrill, 
Raleigh  County  Bank  Bldg..  Beckley,  W. 
Va.,  engaged  by  Virginia  Ry.  Co.,  for  all 
engineering  work  on  Winding  Gulf  coal 
properties. 

Charleston,  S.  C— See  "Electric  Kail- 
ways." 

Cleveland,  Ohio.— $38,918  grade  crossing 
bonds  will  be  sold  Oct.  27  by  C.  A.  Neft, 
Clerk  Village  of  Bratenahl,  219  E.  105th 
Street,  Cleveland. 

Indianapolis,  Ind.-Bonds  for  »160,000 
for  track  elevation  will  be  sold  Oct.  1  by 
W.  T.  Patton,  Co.  Aud. 

Virginia,  Minn.— Reported  building  of 
the  Great  Northern  Ry.  (A.  H.  Hogeland, 
Ch  Engr.,  St.  Paul.  Minn.)  from  Vir- 
ginia to  Tower,  a  distance  of  about  thirty 
miles,   is  contemplated. 

Ozark,  Ark.— Ozark  R.  R.  Co.  Incor- 
porated to  constru<  t  a  road  from  a  point 
in  Greene  County,  Mo.,  to  Rothville,  Bax- 
ter County,  Ark.  R.  S.  Wickersham  of 
Springfield,   Mo.,   Secy. 

Idaho.  —  Governor  Moses  Alexander, 
Boise,  reported  interested  In  proposed 
North  &  South  R.  R.  between  New 
Meadows,  present  terminus  of  Pacific  & 
Idaho  Northern  R.  R.,  and  Lewlston,  on 
Oregon-Washington  R.  R.  &  Navigation 
Co.'s  division  of  Union  Pacific  system,  a 
distance  of  180  miles. 

Vancouver,  B.  C. — Reported  work  Is  to 
commence  at  once  on  the  Canadian 
Northern  Ry.  False  Creek  terminal  facili- 
ties here  to  include  construction  of  retain- 
ing wall,  adjoining  Main  St.  bridge,  to 
cost  $115,000,  a  fireproof  depot,  train  shed, 
riprap  fill,  warehouses,  freight  sheds  and 
storage  yards,  etc. 

PRICES     AND     LETTINGS. 
iflndicatea  awarded  contract. 

♦Charleston,  S.  C— Contract  awarded 
Gadsden  Contr.  Co.,  Savannah,  Ga.,  by 
W  R  Bonsai,  for  constructing  ten  miles 
of  the  railway  between  Savannah  and 
Charleston.     Probable   cost   $400,000. 

♦  Easley,  S.  C. — Contract  awarded  by 
Southern  Ry.  Co.,  Sept.  15,  to  M.  M. 
Elkan  Macon.  Ga.,  for  building  second 
track  from  Easley  to  Central,  and  to 
H.  J.  Dunavant  &  Co.,  Knoxville,  second 
track  tiom  Greenville  to  Easley.  W.  H. 
Wells,  Ch.  Engr.  Constr. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


"I 


PROPOSED     WORK. 

Eastport,  Me.— Site  is  being  selected 
for  Shead  Memorial  High  School  to  be 
erected  at  cost  of  about  $35,000. 

Manchester,  N.  H.— Erection  of  town 
hall  under  consideration  by  Town  Bd. 
Probable  cost  $125,000. 

North  Adams.  Mass.— Contract  will 
soon  be  let  by  Bd.  Educ.  for  erecting  high 
school.  Gardner  &  Gardner,  Archts., 
Springfield. 

Mansfield  Depot,  Conn.— Bldg.  Com.  Bd. 
Trus  .  Connecticut  School  for  Feeble 
Minded  (Judge  L.  P.  Waldo  Marvin, 
Member,  Hartford)  considering  plans  tor 
buildings  to  be  erected  for  said  institu- 
tion at  Mansfield  Depot. 

Brooklyn,  N.  Y.— Plans  filed  for  erec- 
tion of  following  buildings:  One-story 
brick  laundry  at  Winthrop  Street  and 
Albanv  Avenue  for  city  of  New  York, 
cost  $75,000,  Sylvester  A.  Taggart,  Mu- 
nicipal Building,  New  York;  7-story 
brick  hospital  at  Hicks  and  .Johnson 
Streets  for  St.  Christopher's  Hospital,  cost 
$250,000.  Donn  Barber,  Archt.,  101  Park 
Avenue,  New  York. 

Utica,  N.  Y.— Bonds  for  $165,000  will  be 
sold  Sept.  29  by  Arthur  M.  Burke  for 
erecting  school. 

Bayonne,  N.  J. — Reported  Board  of 
Educ,  has  decided  to  ask  Bd.  of  School 
Estimates  for  $130,000  to  purchase  addi- 
tional lard  adjoining  school  No.  4  to  erect 
a  new  school. 

Wlldwood,  N.  J. — Reported  new  bids 
desired  for  erecting  two-story  and  base- 
ment. 138  X  176  ft.,  brick  and  stone  school. 
Lowest  bid  recently  opened  submitted  by 
Eugene  Tourlson  of  Philadelphia.  Pa.,  at 
$74,818.  Clyde  S.  Adams.  Archt.,  1233 
Arch  Street,  Philadelphia,  Pa. 

Philadelphia.  Pa.— State  Armory  Bd., 
Harrisburg,  rescinded  contract  awarded 
Sept.  7  for  erecting  cavalry  squadron 
armory.     New    bids   will   be   received. 

Turtle  Cre^k,  Pa. — $45,000  school  bonds 
will  be  sold  Sent.  27  by  School  Dlst.  (E. 
R.  Smith,  Secy.). 


Baltimore,  Md. — School  Bd.  considering 
erecting  school  in  Patterson  Park.  Cost 
about   $100,000. 

Wheeling,  W.  Va. — Plans  being  pre- 
pared by  F.  F.  Farls,  Wheeling,  for  3- 
story  brick,  fireproof,  central  grade 
school  to  be  erected  on  Warwood  Avenue 
for  Richland  Dlst.  Bd.  Educ. ;  cost,  $40,000. 

Spartanburg,  S.  C. — Plans  completed 
for  Steedy  Hospital  to  be  erected  on  E. 
Main   Street.     Cost  about   $60,000. 

Jacksonville,  Fla. — Erection  of  a  mu- 
nicipal hospital  is  being  considered.  Mar- 
vin Smith  is  said  to  be  interested  . 

Jacksonville,  Fla.  —  School  bonds 
amounting  to  $500,000  sold  Sept.  11  by 
School  Bd. 

Hammond,  La. — See  "Garbage  Disposal 
and  Street  Cleaning." 

New  Orleans,  La. — Tentative  plans  pre- 
pared for  six-story  terra  cotta  and  pressed 
brick  office  building  to  be  erected  at 
Carondelet  and  Lafayette  Streets  for 
Sewerage  and  Water  Board. 

Conover,  Ohio. — Plans  completed  by  A. 
W.  Stover,  Springfield,  for  75  x  65  ft. 
pressed  brick  high  school. 

Dayton,  Ohio. — Peter  Kuntz,  lumber 
dealer,  Dayton,  intends  erecting  tuber- 
culosis hospital  in  connection  with  local 
hospital.     Cost  approximately   $500,000. 

East  Liverpool,  Ohio. — Citizens  voted 
$40,000  bonds  for  erecting  market  house. 

Lisbon,  Ohio.  —  Election  of  Normal 
School  in  Columbiana  County  is  contem- 
plated; cost  $1,000,000. 

West  Unity,  Ohio. — $25,000  bonds  will 
be  sold  Oct.  2  by  Bd.  Educ.  (Henry  Rei- 
fel,  Clk.)  for  erecting  school. 

Hartford  City,  Ind.-Bonds  for  $26,000 
for  county  infirmary  buildings  will  be  sold 
Oct.  26  by  J.  L.  McGrath,  Co.  Aud. 

Mitchell,  Ind.  —  Council  authorized 
School  Board  to  issue  bonds  for  erecting 
high   school. 

Portland,  Ind. — County  Council  voted 
$260,000  for  erecting  courthouse. 

Romney,  Ind.-Bonds  for  $25,000  for 
school  improvements  will  be  sold  Oct.  6 
by  James  Shoemaker,  Treas.,  Randolph 
Township. 

Manlstique,  Mich. — Plans  being  pre- 
pared by  Robinson  &  Campau,  Grand 
Rapids,   for  school. 

Areola,  III. — Contract  will  be  let  in 
about  30  days  for  erecting  3-story,  fire- 
proof, brick  and  concrete  high  school,  170 
X  100  ft.,  to  cost,  including  equipment, 
$70,000.  Joseph  Royer,  Archt.,  Urbana; 
John  J.  Armstrong,  City  Clerk. 

Springfield,  111.— Board  of  Superv.  in 
favor  of  erecting  $100,000  jail. 

Improvements  costing  $50,000  are  to  be 
made  in  the  Capitol  building.  J.  B. 
Dibelka,  Archt.,  130  N.  Fifth  Avenue, 
Chicago. 

De  Pere,  Wis. — W.  E.  Reynolds,  Green 
Bay,  Is  architect  for  fireproof  building  to 
be  erected  for  St.  Norbert's  College,  to 
be  4-story,  64  x  82  ft.,  cost  $60,000.  Con- 
tract will  be  let  possibly  this  fall.  B.  H. 
Penning,  Pres.  St.  Norbert's  College. 

New/  Hampton,  Iowa. — Fire  Dept.  has 
raised  $30,000  to  erect  a  building. 

Appleton,  Minn.  —  Independent  School 
District  voted  $65,000  bonds  to  erect  high 
school. 

Chatfield,  Minn.— Tyrie  &  Chapman.  320 
Auditorium,  Minneapolis,  are  architects 
for  the  high  school. 

Minneapolis,  Minn. — Plans  being  pre- 
pared for  building  for  Northrop  College  to 
be  erected  in  Kenwood  Parkway. 

Sauk  Center,  Minn. — Citizens  voted 
$50,000  bonds  toward  erecting  Junior 
High  Grade  School,  to  replace  structure 
recently  destroyed  by  fire.  Cost  $65,000. 
C.  H.  Parsons,   Archt. 

St.  Cloud,  Minn. — Plans  being  prepared 
by  Tyrie  &  Chapman.  Auditorium,  Minne- 
apolis, for  the  high  school.  Probable 
cost  $75,000.  C.  H.  Maxson,  Supt. 
Schools. 

Emporia.  Kan. — Contract  will  soon  be 
let  for  erecting  administration  building 
at  State  Normal  School;  it  will  contain 
70  class  rooms  in  addition  to  administra- 
tion offices.  Cost  $175,000.  Charles 
Chandler,  State  Archt.,  Topeka. 

Kansas  City,  Mo.  —  About  $612,000 
lichool  bonds  sold. 

St.  Joseph,  Mo. — See  "Railroads." 

Austin,  Tex. — See  "Sewerage  and  Sew- 
age Disposal." 

Austin,  Tex. — Contract  soon  to  be  let 
for  erecting  several  schools.  A.  N.  Mc- 
Callum.   Supt.   Schools. 

El  Paso,  Tex. — $500,000  school  bonds 
will  be  sold  Sept.  30  by  J.  F.  Dawson, 
City  Clk. 

Lubbock,  Tex.— Reported  citizens  voted 
$100,000  bonds  to  erect  court  house. 

Seattle,  Wash.— See  "Industrial  Plants." 

Woodburn,  Ore.— Citizens  Sept.  7  voted 
$40,000  bonds  for  erecting  school.  Ad- 
dress. Clerk  School  Dlst.  No.  103,  Marlon 
County,   Woodburn. 


Mountain  Home,  Idaho. — Wayland  & 
Fennell,  Boise,  will  prepare  sketch  plans 
for  courthouse.  Cost  $35,000.  Address 
F.   M.   Hibbs,   Co.  Aud. 

BIDS     DESIRED. 

Chelsea,  Mass. — Reported  desired  until 
Sept.  30.  by  Mayor,  for  erecting  3-story 
165x85  ft.  brick  and  concrete  school.  Prob- 
able cost  $112,000.  Kilham  &  Hopkins, 
Archts.,  9  Park  Street,   Boston. 

Providence,  R.  I. — Press  reports  state 
bids  desired  until  Oct.  4  by  Bd.  Contract 
and  Supply  for  erecting  police  station,  to 
include  adjoining  stable  and  garage,  at 
Wayland  Avenue  and  Sessions  Street. 
Knight  C.  Richmond,  Archt.,  10  Weybos- 
set  Street 

Albany,  N.  Y.— Until  Oct.  6  by  Trus. 
Pub.  Bldgs.,  Executive  Chamber,  Capitol, 
Albany,  for  construction  work  and  elec- 
tric elevator  In  executive  offices,  Capitol. 
Lewis  F.  Pllcher,  State  Archt.,  Capitol, 
Albany. 

Newark,  N.  J.— Until  Sept.  27  by  Com. 
on  Pub.  Bldgs.,  (Thos.  J.  Lee,  Jr..  Chmn.), 
for  erecting  laboratory  building  for 
Newark  City  Hospital.  Separate  bids  will 
be  received  for  mason,  carpenter,  struc- 
tural steel  and  Iron  work,  plumbing,  heat- 
ing, etc.  H.  J.  &  J.  V.  King.  Archts.,  9-15 
Clinton  St.,  Newark.  Geo.  W.  Knight  Co., 
Firemen's   Bldg.,   Engrs. 

Sklllman,  N.  J.— Until  Oct.  4,  by  Bd. 
Managers,  N.  J.  State  Village  for  Epilep- 
tics (David  F.  Weeks,  M.D.,  Supt.),.  for 
furnishing  material  and  erecting  assembly 
building,  custodial  building,  two  cottages 
for  patients,  employees'  home,  etc. 

Monongahela,  Pa.— Until  Oct.  27,  by 
Jas.  A.  Wetmore,  Superv.  Archts.,  Wash- 
ington, D.  C,  for  constructing  complete 
(including  mechanical  equipment .  light- 
ing fixtures  and  approaches),  U.  S.  post 
office  at  Monongahela. 

Pittsburgh,  Pa.— Until  Oct.  6  by  Dept. 
Pub.  Wks.  (Robert  Swan,  Dir.)  and  Hyatt 
M.  Cribbs,  Co.  Controller,  for  cement  work 
and  cinder  fill,  fireproofing,  brick  work, 
architectural  terra  cotta  No.  2,  sheet 
metal  work,  roofing  and  waterproofing, 
entering  into  the  construction  of  new 
city  and  county  building.  Edward  B.  Lee, 
and  Palmer  Hornbostel  &  James,  Archts., 
345  Fourth  Avenue,  Pittsburgh. 

Scranton,  Pa.— Until  Oct.  4  by  School 
Dist.  (Thomas  L.  Scott,  Secy.),  for  erect- 
ing high  school  on  Lincoln  Avenue;  bids 
for  plumbing,  heating,  electric  wiring, 
etc..  will  be  received  separately.  Edward 
H.  Davis,  Archt.,  Connell  Building,  Scran- 
ton. 

Lexington,  Va.— Until  Oct.  11  by  Bldg. 
and  Grounds  Com.  Bd.  of  Visitors,  Vir- 
ginia Military  Institute  at  Lexington  (M. 
B.  Corse.  Secy.),  for  erecting  3-8tory 
brick    building. 

Toccoa,  Ga.— Until  Sept.  29  by  Mayor 
for  following:  concrete  power  house; 
steel  fiume,  340  liii.  ft.  42  In.  No.  8  plate; 
transmission  line.  H.  J.  Cox,  City  Clk. 
S.    D.   Brown,    Engineer. 

Pensacola,  Fla. — Until  Oct.  16  at  Bureau 
Yards  and  Docks,  Navy  Dept.,  Washing- 
ton. D.  C.  (H.  R.  Stanford,  Ch.),  for 
Spec.  No.  2195 — Constructing  3  hangars 
at  the  U.  S.  Navy  Aeronautic  Station, 
Pensacoia. 

Oxford,  Ohio.— Until  Oct.  19,  by  W.  L. 
Tobey,  Chmn.  Bldg.  Com.  Bd.  Trus. 
Miami  University,  at  his  ofllce.  Third  and 
Market  streets,  Hamilton,  for  furnishing 
material  and  erecting  central  pavilion, 
Ohio  State  Normal  College,  Miami  Uni- 
versity, Oxford.  Frank  L.  Packard, 
Archt.,  'New  Hayden  Bldg..  Columbus. 

Woodsfleld.  Ohio. — Until  Sept.  30  by  Bd. 
Educ.  (F.  W.  Pollock,  Clk.)  for  furnlsh- 
inb  material  and  erecting  a  fireproof  high 
school.  Howard  &  Merriam,  Archts.,  8 
E.   Broad   St.,   Columbus. 

Newcastle,  Ind.— Until  Oct.  27,  by  Jas. 
A.  Wetmore.  Superv.  Archt.,  Washington, 
D.  C,  for  constructing  complete,  includ- 
ing mechanical  equipment  and  ap- 
proaches, U.  S.  post  ofllce  at  New  Castle. 

Seymour.  Ind. — Until  Oct.  30  by  James 
A.  Wetmore,  Acting  Superv.,  Archt., 
Washington,  D.  C.  for  erecting  complete 
(including  mechanical  equipment  and  ap- 
proaches), U.   S.  post  office  at  Seymour. 

Grand  Rapids,  Mich.— Until  Sept.  29,  by 
State  Military  Bd.  (John  S.  Bersey,  Adj. 
Genl.),  Lansing,  for  erecting  armory  for 
Grand  Rapids  Battalion.  Separate  bids 
will  be  received  for  heating,  plumbing, 
and  electric  work.  Williamson  &  Crow, 
Archts..  Grand  Rapids. 

Dixon,  III.— Until  Oct.  18  by  Adminis- 
tration Bd.  (Frank  D.  Whipp,  Fiscal 
Superv.),  Springfield,  for  erecting  power, 
laundry,  cold  storage  and  bakery  build- 
ings, at  State  Colony  for  Epileptics,  at 
Dixon.  Separate  bids  will  be  received 
for  heating,  plumbing,  wiring,  etc.  Hon. 
James  B.  Dibelka,  State  Archt.,  140  N. 
Fifth  Street. 

Watertown,  Wis.  —  Reported  desired 
until  Oct.  11  by  Bd.  Educ.  for  erecting 
a  high  school,  also  heating,  plumbing,  etc. 
Parkinson  &  Dockendorf,  Archts.,  La 
Crosse. 

Eldora,  Iowa.— Until  Sept.  30  by  Bd. 
State  Control,  Des  Moines  (F.  S.  Treat, 
Secy.),  for  erectlne  brick  and  concrete 
gymnasium  80  x  120  ft.  for  State  Indus- 
trial School  for  Boys.  Eli^ora.  H.  F. 
Llebbe,   State  Archt.,   Des  Moines. 


Jefferson,  Iowa. — Reported  desired  until 
Oct.  6  by  B.  S.  McCully,  Co.  Aud.,  for 
erecting  3-story  78  x  117  fireproof  brick 
courthouse.  Proudfoot,  Bird  &  Kawaon, 
Archts..   Des  Moines. 

Lanyon,  Iowa. — Reported  desired  until 
Oct.  1  by  G.  T.  Peterson,  Secy.,  School 
Bd.,  for  erecting  Including  plumbing,  heat- 
ing, etc.,  a  2-story  and  basement  fire- 
proof brick  consolidated  building.  E.  O. 
Damon,  Jr.,  Archt.,   Fort  Dodge. 

Rock  Rapids,  Iowa.— Until  Oct.  18  by 
Bd.  Superv.  (T.  E.  Moen,  Chmn.),  care 
of  E.  J.  RIegel,  Co.  Aud.,  for  furnishing 
material  and  erecting  3-story  and  base- 
ment fireproof,  stone  or  brick  court  at 
Rock  Rapids.  Cost,  $125,000.  Bids  desired 
as  a  whole  or  separately  for  erection; 
heating,  plumbing,  and  electric  wiring. 
Joseph  Schwarz,  Archt.,  Sioux  Falls,  S.  D. 

Morris,  Minn.— Until  Sept.  28  by  State 
Bd.  Control,  St.  Paul,  for  erecting.  In- 
cluding plumbing,  heating,  etc.,  Engineer- 
ing building  at  West  Central  School  of 
Agriculture,  Morris.  C.  H.  Johnston, 
Archt.,  715  Capital  Bank  Building,  St. 
Paul. 

Norton,  Kan. — Reported  desired  until 
Sept.  30  by  State  Bd.  Control.  Topeka 
(J.  W.  Howe,  Secy.),  for  erecting  patients 
cottage  and  hospital  at  State  Sanatorium 
for  tubercular  patients,  Norton.  Charles 
H.   Chandler,   State  Archt.,  Topeka. 

Sidney,  Neb. — Reported  desired  until 
Sept.  Z6  by  City  Clk.,  for  erecting  2-story 
and  basement  city  hall.  Bert  M.  Rey- 
nolds,   Archt.,    North    Platte. 

Baker,  Mont. — Until  Oct.  4  by  Co. 
Comrs.  (T.  A.  Fitzslmons,  Clk.)  for  erect- 
ing jail,  court  house  and  heating  plant. 
Link  &  Hare,  Archts.,  Billings,  Mont. 

KIrksvllle,  Mo.— Until  Oct.  28  by  James 
A.  Wetmore,  Acting  Superv.  Archt., 
Washington,  D.  C,  for  extension,  re- 
modeling, etc.,  of  U.  S.  Patent  Ofllce  at 
KirkBville,  advertised  In  Engineering 
Record. 

Gatesvllle,  Tex. — Until  OcL  4,  by  David 
R.  Hall,  Pres.  State  Juvenile  "rralnin^ 
School,  for  erecting  a  reinforced  concrete 
hospital;  also  for  fireproof  dormitory 
building  for  said  school.  Roy  E.  Lane. 
Archt.,   Waco. 

Huntsvllle,  Texas.— Until  Sept.  27  by 
State  Normal  Bd.  of  Regents,  Austin,  for 
erecting  fireproof  science  building  at 
Huntsville  for  Sam  Houston  State  Nor- 
mal.   Endress  &  Watklns,  Archts.,  Austin. 

Johnson  City,  Tex. — Reported  desired 
until  Sept.  30  by  William  Martlny,  Co. 
Judge,  for  erecting  2-story  stone  and  con- 
crete courthouse.  Harry  T.  Phelps, 
Archt.,  Gunter  Building,  San  Antonio. 

Sedro-Woolley,  Wash. — Reported  desired 
until  Oct.  4  (extension  of  date  from  Sept. 
21)  by  State  Bd.  Control.  Olympia  (E.  S. 
Emigh,  Secy.),  for  erecting  for  Northern 
States  Hospital  Norlum,  near  Sedro- 
Woolley,  Class  "A,"  fireproof,  auditorium 
and  two  ward  buildings.  Cost.  $30,000  and 
$128,000  respectively;  also  separately  for 
plumbing  and  drainage;  ventilating  and 
heating:  electric  wiring  and  fixtures. 
Heath  &  Gove.  Archts.,  National  Realty 
Building,  Tacoma. 

Oakland,  Cal.— Until  Oct.  5  by  Bd.  Li- 
brary Dir.  (Charles  S.  Greene,  Secy.),  for 
furnishing  material  and  erecting  one- 
story  and  basement  concrete  building  to 
be  known  as  Melrose  branch,  Oakland 
Free  Library,  at  Foothill  Boule.  W.  H. 
Weeks,  Archt.,  75  Post  Street,  San  Fran- 
cisco. 

Flagstaff,  Ariz. — By  Northern  Arizona 
Normal  School  Board  on  material  for 
girls'  dormitory  to  cost  $18,000,  and  for 
$9,000  extension  boys'  dormitory.  Build- 
it' e  to  be  of  native  sandstone  construc- 
tion. 

PRICES     ANX>     LETTINGS. 
iflndicates  awarded  contract. 

♦Osslper,  N.  H. — Contract  awarded 
Wallace  Buildlne  Co.  of  Laconla,  for 
erecting   Court   House. 

Englewood,  N.  J. — Lowest  bids  received 
for  erecting  high  school  were  submitted 
as  fq'lows:  General  construction,  Kelly 
Constr.  Co.,  at  $240,000:  ventilating  and 
heating.  F.  G.  Sanford  &  Co.,  J15.000; 
plumbing,  P.  F.  Kenny.  $10,000.  Bidders 
all  of  Yonkers.  N.  Y.  Ernest  Sibley  and 
J.   J.   Ferry.  Archts.,  Englewood. 

Contract  for  erecting  above  high  school 
awarded  Kelly  Constr.  Co..  Yonkers,  N. 
Y.,    at    $142,296. 

♦  Du  Bols,  Pa. — Contract  for  erecting 
Maple  Ave.  Hospital  awarded  Orner  Co., 
Du  Bois,  at  $41,200. 

■JrFarvlew,  Pa.  —  Contract  awarded 
Sept.  13  by  Bldg.  Com..  Asylum  for 
Criminal  Insane,  Philadelphia,  for  Ward 
H.  kitchen  and  butcher  shop,  engine  room 
nnd  dinmg  room  as  follows:  General  con- 
tract, P.  J.  Hurlev  Co..  Bayside,  L.  I.. 
N  Y.,  at  about  $185,000:  ventilating,  heat- 
ing and  plumbing  to  S.  Faith  &  Co.,  2427 
Pennsylvania  Avenue.  Philadelphia,  and 
wiring  to  J.  F.  Buchanan  &  Co..  1719 
Chestnut  Street,  Phlladelnhla.  Total 
cost.  $300  900.  C.  J.  M.  Shirk.  Archt, 
321  Chestnut  Street,  Philadelphia. 

♦Gettysburg,  Pa. — Contract  awarded  A. 
R  Warner,  E.  Main  Street.  Waynesboro, 
at  $50,000,  for  erecting  2-story  and  base- 
ment   60  X  156  ft.  brick  and  stone  church. 
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TMu  COM  or  b«nab«. 


mrila«M»Ma.   Pa.— Abel   Bbtcoms   Sons 
*  Ooi..  U  8.  rutoaatli  Stre«u  submlttMl 
kmmm  bid  at  KLM*  tar  ancUac  wfcUUon 
I  S^MlJWds  OBWMd  8«pt.  M). 

*WII«>Mnli,    Pa — Ooatncu    awmrdcd 
"~  gtmattm  mmt  unm  eetta  materUl  for 
of    a«w    dtjr-county 

_ :    Weodbarnr  Granite 

£•..  Mfi  A.  B  aad  a  at  ttSt.«U:  AUantie 
Tans  Oalte  Obl.  rvHau  mag.,  terra  ooita 


PRIVATE  BUILDINGS 


work.  tU.tn:  New  BoflaBd  (Qranlte  Co. 
'.»BO«eLNew_Tork. 


W  Itb  Aveaue,  New 


SraDlle  work 

D.    Onalta    Work." 

&    Lm.    Ar«bt..    M7    tOk 

.  W.  Va.— Contract  awarded  D. 
Roaaoka.  at  t3*.14l.  for  eract- 
itTlaU. 


S.     C.— Oeoaral     contract 

awarded  Ooarse  W.  Warlas,  Columbia. 
tar  erectiaK  S-story  brick.  Oreproof  hish 
sehoal  at  tfl.m.  heattnc  to  American 
Haatloc  and  Ventilatlac  Co..  Richmond, 
aad  plamliliia  to  W.  B.  Onlnnarin  A  Co., 
CMmmMm.    tTrqiAart  *  Johaaon.  Archta.. 


Whiu  PlaJa^  X.  T..  at 


<>gait  Hayal.  S.  C— K^ontract  awarded 
tar  Baraas  Tarda  aad  Docka.  Navy  Dept., 
WaahtaKtOB.  D.  C,  for  eonatruetlns  bulld- 
lan  aaa  aa  laeiaaraior  at  the  naval  dla- 
c^Maary  barracks.  Port  Royal.  lo  New- 
pert  Bac.  *  CoQtr.  Co.,  Newport  News, 
Va.,  at»«.«T(. 

'*Palatka.    Fla.— Contract    for    ercctlns 
U.    a    Poat   QOca   awarded   Wastcbesier 
Baglnaiiitiia  Oei.  V 
about  PMU. 

^HWtkwied.  OMc— FoUowloc  arc  four 
:  Mda  ovaaed  Sept.  IS  by  Board  of 
tiOB    for    erertlBK    J-slor-     '  — m 

FVaakUa  Coaatr.   A    > 
iboa^    $ia.4;>     (awarded 

jra*  Taylor.  mMS:  G.   .-    .......k 

*  Bros..  Cotambus.  t»l JM:  Asa  K.  More- 
h>ek.  MarysTlOe.  ^.tUST  Paul  T.  Cahlll. 
Archt..  IXM  Euclid  Avenue.  Cleveland. 

'frShetMygan,  Wis. — Contract  awarded 
Kmll  Constr.  Co..  Fond  du  L«c  at  t7«.S84 
(or  ercctinc  Municipal  BuUdlnff. 

Alowa  City.-  Iowa. — Foltowlnr  are  four 
Ivwaat  Mda  opeaad  Sept.  14  by  Board  of 
Btoe..  Daa  Molnea,  for  t-rectlnc  dentistry 
bOlMInc  for  Stale  rnlvemlty  of  Iowa: 
CkasL  rVaakUn.  Iowa  City.  tli«,200 
(awarded  contract):  Splady,  Albee  ft 
Mmlth,  tUXjni;  A.  II.  .S'eumann  &  Co., 
tm.Ul;  Tbaodere  Stark  *  Co..  *ia.*4X. 
ProudfMI.  Bird  *  Bawson,  Archta..  Hub- 
baO  BMs..  Dea  Motaea. 

tWaelnatar.  Minn. — Contract  awarded 
O.  Sckwarts  4k  Co..  Rochester,  for  erect- 
iaK a  4'-room  and  aa  S-room  brick  and 
eaaoate  aelMMt.  Hoflran  *  Mosae. 
Archta..  Bocheatcr. 

',    Minn.— Contracts   awarded 
for  erectlns  an  armory:     Gen- 

o  O.   fichwartx  A   Co..   at 

MMM;  plamMac  aad  heatlns.  Maasa  A 
McAadraw,  U.mf:  both  of  Rochester. 


h.  Kan. — Following  are  four 

Sept.    V)   by    Superintendent 

ai  PHaeaa,  Depart rii<Tit  of  Junice,  Waah- 
tactoo.    D.   C.  '••rclna   materials, 

ainwtural  str.  r  cell   blocks   In 

weat  mala  cell  ..-avenworth   I'enl- 

taatlary:  Meakcr  liium.  Iron  <:o..  Si. 
Vottm.  l4S.(n:  Crown  Iron  Wks.  Co., 
Mlaniapnlla  t*>JU»:  St.  Paul  Founder 
CMl.  si.  Paat  WUM*.  Van  Dom  Iron 
Wha.  Co..  Cto«J£ad.  iU.TTt. 

AWIaaar,  Nab.  FoUowIbk  are  four  low- 
mT  blda  opaasd  Sept.  17  by  Board  of 
Ednc  tar  erscttac  hlfh  srhool:  Anton 
Haaalas.  Wlaoar.  f>1.7lt  (awarded  con- 
rnet):  Oeoras  F.  Johaaoa,  Central  (nty, 
Kabu.  tUJir  W.  J.  Oeedon.  Omaha, 
■n.MI.  F-  P-  Ooold  A  Son,  Omaha,  *U,- 
M*:  haallas  and  plamMnK  awarded  Jud- 
aon  Heatlac  A  Plumblns  Co.,  Omaha, 
tlJM-  John  Latenaer  *  Bona.  Archts., 
O— tia      L  A.  Morse.  Secy.  Bd. 

^K>"W— t.T«»aa  (Jontracta  awarded  for 
eracU^  Ooaaty  Fbrm  Balldlaaa  aa  fol- 
lows: General  oonatruction.  Knnlson  A 
McCef<.  BulMers  Kzchanae.  }»,••*: 
plamMac.  C.  Wallacs  Plumblnc  Co.  Z«Z4 
Mala  Street,  tl.S44:  wirlns  and  Rxtures. 
Electrte  Co..  >«  8.  Ervay 
A  Cole.  Archta.. 


Anaala..  Tasaa.  —  Contract  for 
siaiilliM  arbniil  on  N.  Oakes  Street 
awardad  WIDcfca  Bros.,  Han  Anaelo,  at 
IM.m.     Roes  A  Gaston.  ArchU.,  Waco. 

Orand    Mound.    Wash.— Followlns    are 
'by  State  Bd.  Ontrol. 


CUttmytm,  tot  erecUny  State  School  for 
Olrla'ia)  eonereta.  (b)  brick,  (c)  concrete 
with  apodal  relaforeeaMnta.  Moeller  A 
DarlMW,  Tscoma.  (a>  HMM.  (b>  «a.n%. 
S.    cBriamon.    Tnrnmm   <%\   tuMl   (b) 

IU.MZ.  rinn*   '    '      "  ittle  (a)  $»»,- 

«1I,  (».(  r.<.:  ^     . 

4rC'.n(!:i>:t  'Ve    bulldlnif 

awarded     M  racoma,     for 

Mt,«71, 

lowest    Mds 

•'m   'not   In- 

I.lbrary  In 

•1    by    Und- 

iiui:41i.<(.    at    I424.0M, 

iTooflnr     Co .     Mutnal 

lf7».0Oi>. 


fTrsnc. 

f 


opened 

Chic    f- 

tm  C' 
and  C. 
Bank  B^ 

MetcaH,  Arlx. — AO  Mds  op«iie<]  Sept.  • 
for  erectlns  hish  acbcjl  rej«ct«l  by  Board 
of  Edncatlon. 

"Hydraiillr    Con- 


PROPOSEO     WORK. 

Amherst,  Mass.— Contract  soon  to  be  let 
for  erecting  brick  car  barn  and  substa- 
tion for  Amherst  A  Sunderland  Street 
Railway. 

Boston,  Mass. — -lohn  Hardy  will  erect 
an  11-atory,  brick,  127  x  78-ft.  business 
btock  on  High  Street.  Parker,  Thomas  A 
Rice.  Archts.,  110  State  Street,  Boston. 

Chlcopee,  Mass.— Plans  being  prepared 
for  parochial  school.  1 1  -room  auditorium, 
three-story  brick,  (or  Stanislaus  Polish 
Church.     Rev.   Lawrence   Cyman,    Pastor. 

Worcester,  Mass. — Plans  being  prepared 
by  C  W.  Daniels,  Engr.,  Norton  Grinding 
0>.,  for  concrete  bond  building  for  this 
company;  cost.  150,000. 

Brooklyn,  N.  Y. — Plans  filed  for  erec- 
tion of  following  buildings  four  4-8tory 
brick  tenements  at  Butler  and  Sterling 
Places,  for  Bryan  Realty  Co.,  coat  total 
tlSO.OOO,  Shampan  A  Shampan,  Archts., 
772  Broadway:  1 -story  brick  sales  station. 
Bedford  Avenue  and  Sterling  Place,  for 
Ford  Motor  Co.,  cost  |50,000.  Francesco  & 
Jacobus,  Archu.,  200  Fifth  Avenue,  New 
York. 

Buffalo,  N.  Y. — Reported  Bank  of  Buf- 
falo, Main  and  Seneca  Streets,  has  secured 
site  at  Main  and  North  Streets  on  which 
to  erect  new  building. 

New  York,  N.  Y. — Plans  filed  for  erec- 
tion of  following  buildings:  2-story  brick 
store  and  office  building  at  1604  Broadway 
for  Julius  Fleiachman:  cost,  $50,000; 
Joseph  C.  SchaefHer.  Archt..  38  W.  Thirty- 
second  Street;  two  5-story  brick  tene- 
ments at  Hoe  Avenue  and  Jennings  Street 
for  Galveston  Building  Co.,  cost.  $80,000, 
Sass  ft  Springsteen,  Archts.,  32  Union 
Square:  6-story  brick  tenement  at  Jen- 
nings Street  and  Bryant  Aveiiue  for 
Lyttle  Constr.  Co..  cost  $50,000,  Harry  T. 
Howell,  Archt.,  Third  Avenue  and  149th 
Street:  alterations  to  5-story  loft  at  5  E. 
Fifty-ninth  Street,  for  Mary  B.  Branda- 
gee,  cost  $135,000.  Louis  E.  Jallade,  Archt., 
37  Liberty  Street. 

New  York,  N.  Y. — Plans  completed  by 
Jardine.  Hill  &  Murdock,  3  W.  2ath  Street. 
for  2.i-8tory  office  building  to  be  erected 
at  Madison  Avenue  and  Forty-second 
Street  for  August  Heckscher. 

Allentown,  Pa. — Plans  and  speciflco' 
tlons  prepared  for  erection  of  building 
for  Loyal  Order  of  Moose  at  30  N.  Tenth 
Street:  cost  about  $26,000. 

Bethlehem,  Pa. — Masons  contemplate 
erecting  Temple  on  E.  Broad  Street. 
Cost,  |<0,000.  Paul  Kempsmtth,  Pres. 
Masonic  Temple  Assoc. 

Lehlghton,  Pa. — Improvements  costing 
about  $50,000  contemplated  by  Zlon's  Re- 
formed  Church. 

Norfolk,  Va, — Plans  being  prepared  by 
Ferguson,  Carlow  A  Wrenn  for  a  theater 
to  be  erected  on  Park  Avenue;  cost 
$35,000. 

Clarksburg,  W.  Va. — Plaha  prepared  for 
erection  of  an  edifice  at  w.  Main  and 
Chestnut  Streets  for  Congregation  of  St. 
Paul's  Methodist  Church:  cost  about 
$36,000.     WlUlam  H.  Foglesong.  Pastor. 

Huntington,  W.  Va. — Contract  will  soon 
be  let  by  Verus  T.  Rltter.  Archt.,  First 
Natl.  Bank  BIdg.,  for  7-8tory,  reinforced 
concrete  and  terra  cotta  store  and  office 
building  to  be  erected  on  Fourth  Avenue 
for  MlUer- Bitter  Estate.  Probable  cost, 
$60,000. 

Plans  being  completed  by  L.  J.  Dean, 
Foster  BIdg.,  for  4-story  and  basement, 
brick  apartment  house  to  be  erected  on 
Sixth  Street  for  Mrs.  T.  W.  Dinkins,  609 
W.  110th  Street,  New  York. 

Mscon,  Oa. — C.  K.  Lawrence.  Ch.  Engr., 
Central  of  Georgia  Ry.,  filed  plan  with 
State  Railroad  Comn.,  Atlanta,  for  the 
$1,000,000  Union  Passenger  Station  to  be 
erected   In  Macon. 

Columbus,  Ohio, — Preliminary  plans 
submitted  by  Rev.  E.  8.  Mathney,  for 
a  reinforced  concrete  and  brick,  8-story 
seml-offlce  building,  to  be  erected  for 
Ohio  Central  H.eT  Church,  known  as 
Wesley  Chapel,  Broad  and  4th  Streets. 
Probable  coat  $300,000. 

Clevalaiid,  Ohio. — Reported  plans  being 
prepared  (or  S-story  office  building  to  be 
erected  at  Euclid  Avenue  and  E.  Ninth 
Ktreet  to  cost  at  least  $300,000.  Frank  H. 
(Jinn,  Attorney,  Williamson  BIdg.,  Cleve- 
land, may  be  able  to  give  further  infor- 
mation. 

Neenah,  Wis. — Plans  completed  by  Edw. 
Bergstrom,  620  N.  Vermont  Avenue,  IXM 
Angeles,  for  4-story  and  basement,  brick 
or  concrete  and  terra  cotta  hotel,  to  be 
erected  at  Wisconsin  Avenue  and  Walnut 
Street  for  MerchanU'  A  Manufacturers' 
Assoc. 

Highland  Park  (P.  O.  Des  IMolnes), 
Iowa.  —  Highland  Park  Presbyterian 
•Cbuf  h  will  erect  edifice  on  site  of  pres- 
ent building.  Fourth  Street  and  Euclid 
Avenue. 


stmetlon  and  «!»••' 


Duiuth,  Minn.— Dulu" 
Knights  of  '^'olumbUH. 

Ing  a  lodge  l^uildlng  i  '  -treet  and 

Third  Avenue.     Coat  txi,-,:,^  ^i.,,m)0. 


-fl.  No.  447, 
'te  erect- 


Fargo,  N.  D. — The  Rumely  Products  Co, 
reported  taking  steps  to  erect  on  N. 
l^ciftc  Avenue  and  Second  Street  a  con- 
crete three-story  building  costing  $100,000. 

Beaumont,  Tex. — Likens  P.  Ogden. 
owner  of  the  two-story  building  at  Pearl 
and  Crockett  Streets,  Intends  erecting 
five  additional  stories  to  said  building. 
Steel  columns  will  be  used  and  the  cost 
will  be  about  $85,000.  Cook  &  Co.,  Archts., 
Beaumont. 

Galveston,  Tex. — Detailed  plans  and 
specifications  being  prepared  for  4-story, 
reinforced  concrete  combined  bathhouse 
and  amusement  center,  to  be  erected  at 
Tremont  Street  and  Avenue  Q,  (or  Gal- 
veston Natatorlum  Co. 

Seattle,  Wash, — Reported  contract  will 
.soon  be  let  by  Northern  Bond  &  Mortgage 
Co.,  Central  BIdg.,  for  erecting  B-story, 
60x120  ft.  reinforced  concrete  and  brick 
addition  to  Raleigh  Hotel.  Fourth  Avenue 
and   Pike   Street.     Cost    $75,000. 

I.  B.  Johnson,  38.^8  Evanston  Avenue. 
will  erect  3-8tory  120x120  ft.  brick  and 
concrete  apartment  house  at  Summit 
Avenue  and  University  Street,  for  Kreel- 
wheimer  &  Frye.  202  First  Avenue  South. 
Probable  cost  $75,000. 

Contract  about  to  be  let  by  F.  F.  Travis. 
Archt.,  Raleigh  Hotel,  for  3-story,  stone. 
92  X  100  ft.,  apartment  house  at  Twelfth 
Avenue  and  Spruce  Street  for  John  D. 
Morrissey;  cost  about  $50,000. 

Marshfield,  Ore, — Houtaling  &  Dougan, 
Portland,  will  prepare  plans  for  3-story, 
50  X 100  ft.  brick  and  terra  cotta  lodge 
building  to  be  erected  for  the  Elks;  cost 
about  $60,000. 

BIDS     DESIRED, 

Charlerol,  Pa.-^Until  Sept.  27  by  Harry 
Zellers,  Secy.  BIdg.  Com.  Charleroi  .Aerie 
No.  390.  Fraternal  Order  of  Eagles,  for 
erecting  brick  club  building  for  said  order. 
J.  A.  Lohman,  Archt.,  Monessen. 

Richmond,  Va, — Reported  desired  until 
Oct.  1,  by  Carneal  &  Johnston,  Archts., 
National  Bank  BIdg.,  for  erecting  6-story 
80x80  ft.  brick  and  concrete  warehouse 
for  Baldwin  &  Brown.  Probable  cost 
$30,000. 

Oberlin,  Ohio, — Reported  desired  until 
Sept.  30  by  W.  H.  Nicklas,  Archt.,  Euclid 
Building,  Cleveland,  for  erecting  2-story 
and  basement  60  x  100  ft.  edifice  for  First 
Baptist  Church,  Oberlin.  (Rev.  H.  I. 
TUlotson,  Pastor.  148  N.  Main  Street.) 

Dubuque,  Iowa, — Until  Sept.  30  by  Sec- 
retary Y.  M.  C.  Assoc,  for  erecting  three- 
story  fireproof  building;  cost  $35,000. 
Cyrus  D.  McLane,  Archt.,  Rock  Island. 
TIL 

Seattle,  Wash.— Reported  desired  until 
Sept.  27  by  George  W.  Lawton,  Archt., 
Alaska  Building,  for  erecting  3-story 
masonic  temple  at  Harvard  Avenue. 
Probable  cost,  $150,000. 

PRICES     AND     LETTINGS, 

icindicates  awarded  contract. 

A-Washlngton,  D.  C— Contracts  awarded 
Irwin  &  Leighton,  Dime  Savings  Bank 
BIdg..  Detroit,  Mich.,  for  erecting  at  John 
Marshall  Place  and  Pennsylvania  Avenue, 
fi-story,  139  x  166  x  125  ft.  Bedford  stone 
salesroom  and  service  building  for  Ford 
Motor  Co..  Detroit,  Mich.  Total  probable 
cost,  $221,200. 

-A^Hopklnsvllle,  Ky.— Contract  for  erect- 
ing Bowling  Green  stone  edifice  on  S. 
Main  Street  for  Southern  Methodist  Con- 
gregation, awarded  to  Forbes  Mfg.  Co., 
Hopkinsville,  at  $48,976.  John  Gaisford, 
Memphis,   Tenn.,  Archt. 

*Loulsvllle,  Ky,— Contract  awarded 
Bailey  &  Koerner,  Louisville,  for  erect- 
ing reinforced  concrete,  brick  and  terra 
cotta  10-story  addition  to  and  raising 
present  Tyler  Hotel  2  stories.  Total  cost 
about  $260,000.  D.  X.  Murphy  &  Bro.! 
Archts.,  Louisville. 

T^PlQua,  Ohio. — Contract  awarded  A.  M 
Fry,  PIqua,  for  erecting  one-story  ofllce 
and  laboratory  building  for  George  Rundle 
on  North  Main  Street;  cost  $25,000. 

•Grand  Rapldt,  Mich.  —  Contracts 
awarded  Hause-Owens-Ames  Co.,  for 
constructing  the  foundation,  and  to 
Golden-Boter  Co.,  for  excavating  of  site 
for  the  13-story  building  to  be  erected 
for  the  Grand   Rapids  Savings  Bank. 

•Qalesburg,  ill.- Contract  awarded 
V,t"Z}k  T'-  ""'■■.*'  ^"'^'^  Island,  at  about 
$26,000  for  erecting  3-story  fireproof  hotel 
at  Main  and  Kellogg  Sts.,  for  Churchill 
Hardware  Co.  C.  D.  McLane,  Archt., 
Rock  Island. 

*l»eorla,  III — Coiilnict  awarded  Kuhn  & 
Menley,  Champaign,  at  about  $55,000,  for 
3-8tory,  72x120  ft.  brick  and  stone  edifice 
for  Central  Christian  Church. 

•Seattle,  Wash.— Contract  for  erect- 
ing J-story  fireproof  45  x  108  ft.  concrete 
building  at  Second  Avenue  and  Virginia 
Street  for  Puget  Sound  News  Co , 
awarded    to   A.    W.   Qulst,    Hoge   Building 

«,.u,V,'i"^   ^P"'"."."-     ^''^*'  *  «°"'d.   Denny 
Building,    Archts. 

•Spokane,  Wash,  —  Contract  awarded 
«„•„ 'Lv,    ^*'   ^  ,  °'   fPol^ane,   for  erecting 

.  *«"  M  ''^  reinforced  concrete  warehouse 
'lV,»l.t"  v^^T'  »;'•'  'failroad  Avenue  for 
Powell  .Sanders  WholeBalc  lirocerv  Co  • 
cost   $100,000.  roierj     ...o. . 


E 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK, 

Hartford,  Conn, — Chamber  of  Commerce 
voted  to  erect  factory  building.  Thomas 
J.  Kelleyn,  of  Speci.al  BIdg.  Com.,  mav 
be  able  to  give  further  information. 

Hartford,  Conn.— The  S.  K.  F  Ball 
Bearing  Ca  w^H  erect  plant  near  tracks 
of  N.  Y.,  N.  H.  &  H.  R.R.  for  manufac- 
B""M''w''li"  bearings.  Cost  $2  oid.ooo. 
B.   M.  W.  Hanson,  Hartford,  Interested. 

Brooklyn,  N.  Y,— Plans  completed  by 
Vnrk°^?^"  Ha-Tlson.  63  Park  Row,  New 
Yoik,  for  4 -story  and  basement,  seml- 
hreproof  factory  building  to  be  ereoTed 
?;^,.  i  ^p"^  Avenue  and  Cleveland  Street, 
cost,    $75,050.  Contracting  Co.     Estimated 

Camden,  N,  J.— Armstrong  Cork  Co 
S?"'!?i'"?'^  «'-?,<=i.'"g  brick  and  concrete. 
A  1.^  /'•  building.  Henry  Boettcher. 
Arclit.,    Lancaster,    Pa. 

Ardmore,  Pa.— Autocar  Co.  contemplate 
erecting  5-story,  reinforced  concrete  and 
..nSH,„  *^S'°''y  building.  Probable  cost, 
$10,000.  fetearns  &  Castor,  Archts.,  Ste- 
phen Girard  BIdg.,  Philadelphia. 

Manhelm,  Pa.— Plans  completed  for  .i 
200-1(10  ft.  factory,  to  be  erected  for  U  S 
Asbestos  Co.  Manheim.  New  machin'erv 
will    be   installed. 

Philadelphia,  Pa.— Contract  soon  to  be 
let  for  erecting  addition  to  plant  of  Hess- 
BriKht  Mfg.  Co.  Watson  &  Huckle 
Archts.,  1211  Walnut  Street 

C^ontract  will  soon  be  let  for  erecting 
addition  of  about  130,000  sq.  ft.  floor  space 
to  plant  of  American  Ice  Co.,  Sixth  and 
Arcli  .Sti-eets.  at  Belfield  Avenue  and 
Reading  Ry.,  Germantown. 

Baltimore,     Md, — Baltimore     Tube     Co 
Wicomico     and     Ostend     Streets,      intend 
erecting  one-story,  brick,  141  x  77  ft.  tube 
mill  at   Wicomico   and   Raymond   Streets. 

Roanoke,  Va — Norfolk  &  Western  R.  R. 
Co.  reported  considering  erecting  grai-i 
elevator,  capacity  2,000,000  bushels.  Co.st 
$1,000,000. 

Concord,  N.  C. — Plan.s  being  prepared 
for  cotton  mill  to  be  erected  by  Norciitt 
Cotton   Mills    (W.    G.    Broadfoot,    Secy.). 

New  Orleans,  La.— Board  of  Port  Com- 
mission authorized  Ford,  Bacon  &  Davis 
their  engineers,  to  secure  bids  on  a  graii 
dryer,  capacity  2000  bushels  per  hour 
standard  type,  for  the  million  dollar  grain 
elevator. 

Canton,  Ohio,— United  Steel  Co.,  it  is 
reported,  will  erect  two  additions  to  its 
Canton   plant;   cost,   $50,000. 

Warren,  Ohio,— Plans  completed  by 
Trumbull  Steel  Co.,  Youngstown  (Jona- 
than Warner,  Pres.),  for  additions  to  its 
plant  at  Warren  as  follows:  80  ft.  addi- 
tion to  sheet  bar  mill;  erecting  new  bar 
mill;  380  ft.  addition  to  main  building- 
new  building  420  ft.  long  for  annealing 
department,  and  another  100  ft.  long  for 
galvanizing  department. 

Chicago,  III. — Plans  being  prepared  bv 
Alfred  S.  Alschuler,  28  E.  Jackson  Boule- 
vaid,  for  factory  (or  Hump  Hair  Pin  Co.. 
to  be  erected  at  Prairie  Avenue  and 
Twentieth  Street.     Cost.  $250,000. 

Minneapolis,  Minn. — Borne  Aeroplane 
Co.  incorporated  by  Walter  R.  Hauser, 
4140  Thiry-thlrd  Avenue  C,  and  Arthur 
R.  Borne,  433  Andrews  Building,  to  erect 
factory  for  manufacture  of  aeroplanes, 
hydroplanes,  etc. 

Galveston,  Tex. — Armour  &  Co.,  it  Is 
reported,  will  rebuild  plant  recently  de- 
stroyed by  fire  at  Tremont  St.  and  Ave- 
nue A.  It  will  be  2  stories,  reinforced 
concrete,  waterproof  and  fireproof, 
equipped  with  electric  elevators  and  im- 
proved refrigerating  system;  cost,  $60,000. 

Denver,  Colo. — Reported  Midwest  Refin- 
ing Co.,  Denver  (Henry  M.  Blackmer, 
Vlce-Pres.),  intends  erecting  a  refinery, 
daily  capacity  5000  bbl. 

Seattle,  Wash, — Contract  will  soon  be 
let  by  Port  of  Seattle  Corars.  (J.  R. 
West,  Engr.)  for  refrigeration  equipment 
for  7-story,  150  x  200-ft.  ice  and  c'old 
storage  building  at  East  Waterway  Ter- 
minals; cost,  about  $105,000;  also  'for  4- 
story,  90  x  268-ft.  reinforced  concrete 
addition  to  Whatcom  Avenue  warehouse, 
foot  of  Lander  Street;  cost,  about  $l."iO  000 

Ford  Motor  Co.,  Detroit,  contemplates 
erecting  an  extension  to  Seattle  Assem- 
bling Plant;  cost  about  $100,000. 

Portland,  Ore,- Oregon  Packing  Co., 
Portland,  reported  will  erect  plant  for 
packing  fruit  and  vegetables  In  Kenton 
nist.;    probable   cost,    $150,000. 

Pomona,  Cal.— Indian  Hill  Citrus  Assoc. 
intends  erecting  a  pre-cooling  plant; 
probable  cost,   $50,000. 

BIDS     DESIRED. 

Newton  Center,  Mass. — Reported  de- 
sired until  Sept.  30  by  Norton  &  West, 
Archts.,  16  State  Street,  Boston,  for 
erecting  Ice  House  for  Crystal  Lake  Ice 
Co.,    Newton    Center. 

Newbern,  N.  C. — Reported  desired  until 
Oct.  5  by  Bd.  Alderman,  for  erecting  and 
operating  a  sanitary  abattoir.  F.  T. 
Patterson,  City  Clerk. 
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PRICES     AND     LETTINGS. 

iflndicates  awarded  contract. 

-t^Baltimore,  Md. — Reported  contract 
awarded  George  A.  Fuller  Co.,  Washing- 
ton. D.  C,  for  erecting  vinegar  plant  near 
Curtis  Bay.     Cost  about   $600,000. 

•Sparrows  Point,  Md. — Contract  award- 
ed Itaymond  Concrete  Piling  Co.,  140 
Cedar  Street.  New  York,  for  substructure 
and  piling  of  180x425  ft.  machine  shop 
of  Marine  Dept,.  Maryland  Steel  Co. 
Bliilding  to  cost  approximately  $500,000. 

♦Waterloo,  Iowa.— Contract  awarded  T. 
S.  Leake  &  Co.,  608  S.  Dearborn  Street, 
Chicago,  111.,  at  about  $181,000  for  im- 
provements and  extension  to  Illinois  Cen- 
tral shops. 

*Tacoma,  Wash,  —  Contract  awarded 
Cornell  Bros.,  Savage  Scofield  Building, 
for  erecting  four  steel  buildings  at  plant 
of  Tacoma  .'^melting  &  Refining  Co.;  cost 
about  $250,000. 


MISCELLANEOUS 


PROPOSED      WORK. 

Transmission  Lines  —  Athens,  Ohio. — 
Athens  Klectric  Co.  said  to  be  contem- 
plating extending  its  transmission  lines 
throughout  the  city.  Page  C.  Morris,  Gen. 
Mgr. 

Subway — New  Carlisle,  Ind. — County 
Comrs.  at  South  Bend  and  Lincoln  High- 
way Assoc,  reported  considering  building 
subway  beneatli  three  railroads  east  of 
New  Carlisle. 

Transmission  Line — Wall  Lake,  Iowa. — 
Reported  bonds  amounting  to  $7,500  have 
been  voted  to  be  used  for  improvements, 
including  building  of  transmission  line. 
Address  City  Clerk. 

Causeway — Galveston,  Tex, — The  offi- 
cials of  the  railroads  entering  Galveston, 
have  decided  to  extend  1000  ft.  the  rein- 
forced concrete  archway  of  the  causeway 
that  opens  Galveston  Bay;  cost  approx- 
imately $1,500,000.  F.  Merrill,  Ch.  Engr., 
<!ulf,  Colorado  &  Santa  Fe  Ry.,  Galveston, 
may  be  able  to  give  information. 

Subway — Denver,  Colo. — Plans  prepared 
by  Van  Sant-Houghton  Co.,  San  Fran- 
cisco. Cal..  for  a  cattle  subway  to  be 
constructed  by  Union  Pacific  R.  R.  Co. 
under  tracks  at  Denver  Union  stockyards; 
cost,    $10,000. 

Transmission  Lines — Chinook,  Wash. — 
Co.  Comrs.  granted  franchise  to  K.  S. 
Lakeman  of  Chinook  to  construct  trans- 
mission lines  over  Columbia  North  Bank 
Road  and  Brest  Road. 

Filling  Trestles — Seattle,  Wash. — Re- 
ported the  Chicago,  Milwaukee  &  St.  Paul 
Ry.  Co.  (C.  F.  Loweth,  Ch.  Engr.,  Chi- 
cago, 111.)  will  fill  timber  trestles  on  its 
main  line  between  Seattle  and  Tacoma; 
estimated  cost  $300,000. 

Transmission  Lines  —  Toronto,  Ont. — 
The  Hydroelectric  Power  Comn.  of  Ontario 
will  construct  transmission  lines  as  fol- 
lows: From  Chatham  to  Petrolea  and 
thence  to  Oil  City,  a  distance  of  24  miles; 
from  Granton  to  Kirkton  and  thence  to 
Exeter,  about  25  miles,  and  from  Lucan 
to  Ailsa  Craig,  10  miles. 

BIDS     DESIRED. 

Elevator— Albany,  N.  Y.— See  "Public 
Buildings." 

Hoists — Washington,  D.  C— Until  Oct. 
23  by  Chief  of  Engineers,  U.  S.  A.,  Wash- 
ington, D.  C,  for  12-in.  projectile  hoists, 
advertised  in  Engineering  Record. 

Seawall-Bay  St.  Louis,  Miss. — Reported 
desired  until  Sept.  29,  by  Seawall  Comrs., 
Dlst.  No.  1  (Chas.  G.  Moreau,  Pres.),  for 
constructing  seawall  on  beach  front  from 
Bay  St.  Louis,  Waveland  dividing  line  to 
northeast  line  of  Waveland  Terrace. 
About  7500  ft.   long. 

Tunnel  Piping  and  Elevator — Chicago, 
III.— rntii  Sept.  28  by  Dept.  Pub.  Wks. 
fW.  R.  Moorhoijse.  Comr.).  for  furnishing 
material  and  installing  a  complete  piping 
system  in  the  tunnels  iind  buildings  of 
Marshall  Boule.  Municipal  Plant;  also 
separate  bids.  Sepi.  30,  for  furnishing 
material,  constructing  and  erecting  com- 
plete in  the  carpenter  and  paint  shops 
buildings  at  Marshall  Boule.  Municipal 
Plant  one  direct  connected  freight  ele- 
vator. 

Copper  Wire.  Etc. — Panama. — Until  Oct. 
6  b.v  Maj.  F.  C.  Boggs.  General  Purchas- 
ing Officer,  Panama  Canal,  Washington. 
D.  C  for  cir.  970 — Copper  wire,  copper, 
steel  and  brass  tubing,  valves,   etc. 

Panama.— Until  Oct.  6,  by  Maj.  F.  C. 
Boggs.  General  Purchasing  Officer,  Pan- 
ama Canal,  Washington,  D.  C,  for  dr. 
970 — Copper  wire,  copper,  steel  and  brass 
tubing,    valves,    etc. 

Locomotive  Jib  Crane — Panama. — Until 
Nov.  3,  by  Maj.  F.  C.  Bogga.  Corps 
Engrs.,  U.  .S  A..  General  Purchasing  Of- 
ficer. The  Panama  Canal,  Washington, 
D.  C.,  for  one  locomotive  jib  crane.  50 
gross  ton  capacity,  for  Dry  Dock  No.  1, 
P.alboa  Terminals,  Circular  973,  adver- 
tised  in   Engineering  Record. 


PRICES     AND     LETTINGS. 

iflndicates  awarded  contract. 

^^Transmission  Line- Mllford,  N.  H.— 
Contract  reported  awarded  Fred  T.  Ley  & 
Co..  Springfield,  Mass.,  for  constructing 
transmission  line  between  Milford  and 
Townsend,  Mass.,  for  Milford  Electric 
Light  &  Power  Co. 

♦Pier — Brooklyn,  N.  Y. — Following  are 
four  lowest  bids  opened  Sept.  17  by  R.  A. 
C.  Smith,  Comr.  of  Docks,  Pier  A.  Bat- 
tery Place,  New  York,  for  constructing 
freight  shed  at  foot  of  Thirtieth  Street, 
Boro.  Brooklyn:  Snare  &  Triest  Co.,  Wool- 
worth  Building.  New  York,  $213,370; 
Connors  Bros.  Co..  64  W.  88th  Street, 
$213,850;  Post  &  McCord,  Inc.,  101  Park 
Avenue,  $216,760;  Simon  Russer,  Inc.,  261 
Broadway,  $219,750.  Contract  awarded 
Snare   &   Triest,   Woolworth    Building. 

Steel  Cranes,  Etc. — New  York,  N.  Y. — 
Contract  awarded  Terry  &  Tencli  Co., 
Inc.,  New  York  City,  as  follows:  Two 
shipyard  cranes  for  Harlan-Hollings- 
worth  Corp.;  also  steel  works  on  nine- 
story  building  at  33  W.  Forty-sixth 
Street  for  Ritz  Realty  Co.;  also  reinforc- 
ing floor  system  of  Willis  Avenue  bridge 
aci-oss  Harlem  River  for  purpose  of  oper- 
ating Third  Avenue  railway  trolley  cars 
across  that  bridge. 

Pier  Shed— New  York,  N.  Y. — Following 
are  four  lowest  bids  opened  Sept.  21  by 
i;.  A,  C.  Smith,  Comr.  Docks,  Pier  A, 
Battery  Place,  for  constructing  pier  shed 
at  West  Twenty-third  Street,  North 
River,  borough  of  Manhattan:  Thomas  J. 
Waters  Co..  271  West  125th  Street,  $36,600; 
G.  E.  Tiet  Co.,  $37,218;  Simon  Russek, 
Inc.,  261  Broadway,  $37,440:  Post  &  Mc- 
Cord,  101  Park   Avenue,   $37,978. 

Gradings  —  Trenton,  N.  J.  —  Contract 
awarded  Robert  W.  Smith  Corporation,  50 
Church  St..  N.  Y.,  for  20.000  cu.  yd.  fill- 
ing and  grading  on  land  in  rear  of  state 
capitol. 

♦Waterproofing  Pier — Baltimore,  Md. — 
Contract  awarded  bv  Bd.  Awards  to  Min- 
wax  Co.,  18  East  Forty-flrst  Street,  New 
York,  for  waterproofing  roof  of  recre- 
ation pier  at  $10,160. 

♦Track  Elevation  Work — Fort  Wayne, 
Ind. — Contract  for  constructing  city's 
portion  of  work  to  be  done  under  track 
eieviition  Resolution  No.  12.,  awarded 
Moellering  Constr.  Co.,  Ft.  Wayne,  at 
about  $28,000.  H.  W.  Becker,  Clerk, 
Dept.  of  Pub.  Wks. 

Dock — Detroit,  Mich. — Following  are  re- 
ported bids  opened  Sept.  14  by  Parks  & 
Blvd.  Dept.  for  municipal  dock  to  be 
built  at  foot  of  West  Grand  Blvd.:  A.  J. 
Duplus  Co.,  $22,659;  John  Ginzcl.  $28,261; 
Candler  Dock  &  Constr.  Co.,  $26,503.  and 
Great  Lakes  Dock  &   Dredg.   Co..    $30,511. 

♦Transmission  Line — Elizabeth,  III. — 
Contract  awarded  to  T.  G.  Hamilton  Co., 
Laporte,  Ind.,  for  constructing  three 
miles  transmission  line,  substation  distri- 
bution system,  at  $5,660.  A.  J.  Nichols, 
Secy.,  Elizabeth  Light  ft.  Power  Co. 

Ditch — BermldJI,  Minn. — All  bids  opened 
Sept.  13  for  constructing  .Tudicial  Ditch 
No.  30  have  been  rejected  by  countv  com- 
missioners. New  bids  to  be  asked.  Prob- 
able cost  $244,142.     J.  L.  George,  Co.  Aud. 

♦Street  Car  Tracks — Kansas  City,  Mo. — 
Contract  for  street  car  track  on  Four- 
teenth, Forty-eighth,  Twentv-first  and 
other  streets  for  Metropolitan  Street  Rail- 
way Co.   awarded  Columbia  Constr.   Co. 

♦Doors  on  Shed — San  Francisco,  Cal. — 
Contract  for  constructing  rolling  doors  on 
.shed  of  Pier  No.  22  awarded  Kinnear  Mfg. 
Co.,  San  Francisco,  at  $6,330.  Leo.  V. 
Merle.  .Jr..  Seoy.  Bd.  State  Harbor 
Comrs. 


Proposals 

For  Proposals  Advertised,  see  Pages 
45,   46   and   47, 


WATERWORKS. 

See  Eng. 

Record. 

Well.    Hastings,    Neb Aug.  28 

Adv.  Aug.  28. 
Tank,    Amboy,    111 Sep.  11 

Adv.  Sept.  18. 
Cont.      161,      New     York, 

N.    Y Sep.  11 

Boilers,     Pumps,     Etc., 

Benton,  Ark Sep.  25 

Reservoir,  Jasper,  Minn..  Sep.  25 
Air  Compressors,  Engines, 

Etc.,    Clearwater,    Fla...Sep.  25 
Pumping     Equipment, 

Philadelphia,  Pa Sep.  11 

Hydrants,        Washington, 

D.   C Sep.  11 

System.     South     Charles- 
ton,  Ohio Sep.  18 

Adv.  Sep.  18. 
System  at  Univ.,  Wilber- 

forcc,   Ohio   Sep.  11 

Water      Works,      Mlmico, 

Ont Sep.  25 

Mains.    Minot,    N.   D Sep.  25 

Adv.  Sep.  25. 
Reservoir,    Tamaqua,   Pa.  Sep.  11  I 

Adv.   Sep.   11   to  25.  I 

Pumps,    Engines,    Etc.,  I 

Sidney,   Iowa    Sep.  25 

System.    Luverne,    Iowa..  Sep.  18 

Adv.  Sep.  18. 
Wells,  Middletown,  Ohio..  Sep.  25 


Bids 
Close. 

Sep. 

27 

Sep. 

27. 

Sep. 

28 

Sep. 

28. 

Sep. 
Sep. 

28. 

29. 

Sep. 

30. 

Sep. 

30. 

Sep. 

30 

Oct. 

1. 

Oct. 

1. 

Oct. 

4. 

Oct. 

5. 

Oct. 

5. 

Oct. 

6. 

Oct. 

6. 

Bids  See  Eng. 

Close.  Record. 

Oct.     7.  Service    System,    Coates- 

vllle.  Pa Sep.  18 

Adv.   Sep.   18,  25. 

Oct.  11.  Pump   Unit,    Washington, 

D.   C Sep.  25 

Oct.  12.  Valves,  etc.,  Toronto,  Ont.  Sep.  18 
Adv.  Sep.  18. 

Oct.  12.  Centrifugal    Pumps,    Etc., 

Lumberton,  N.  C Sep.  25 

Oct.  12.  Water      Works      Improv., 

Monticello,   Ind Sep.  25 

Oct.  21.  Gas   Engines,   Clarksburg, 

W.   Va Sep.  25 

Adv.  Sep.  25. 

Nov.    9.  Water     Wks.,     Belle- 
ville, Ohio   Sep.  11 

Well,  ThomasvlUe,  Ala. .  Aug.  28 

Adv.  Aug.  28. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Sep.  28.  Toronto,    Ont Sep.  25 

Sep.  28.  Toledo,    Ohio    Sep.  25 

Sep.  29.  Philadelphia,  Pa Sep.  18 

Adv.   Sep.   IS. 

Sep.  29.  Boston,    Mass Sep.  25 

Sep.  30.  Newark.    N.   J Sep.  25 

Sep.  30.  Long  Island  Cltv,  N.  Y...  Sep.  25 

Oct.     1.  Culpeper,    Va Sep.  18 

Oct.     4.  Minot,   N.   D Sep.  25 

Adv.  Sep.  25. 
Oct.     4.  Glen   Gardner,   N.   J Sep.  18 

Adv.  Sep.  18. 

Oct.     5.  Algona,   Iowa   Sep.  25 

Oct.     6.  Visalia,    Cal Sep.  25 

Oct.     7.  Atlantic  City.  N.  J Sep.  18 

Adv.  Sep.  18. 

Oct.     7.  Lincoln,    Neb .Sep.  25 

Oct.     8.  North  Chattanooga.  Tenn.  Sep.   18 

Adv.  Sep.  18 
Oct.  11.  South  Bound  Brook,  N.  J.  Sep.  25 

Adv.  Sep.  25. 

Oct.  11.   Roslyn,  Wash Sep.  25 

Oct.  14.  Mansfield,  Ohio Aug.  28 

Oct.  19.  Beaumont,   Tex Sep.  18 

.\dv.  Sep,  18,  25. 


BRIDGES. 

.  Greensburg,   Pa Sep.     4 

.  Maryland    Sep.  1 8 

.  Keosauqua,    Iowa    Sep.  18 

Maine     Sep.  25 

Philadelphia,   Pa Sep.  18 

Adv.  Sept.  18. 

.  Pennsylvania     .Sep.  18 

.  Phoenixville.    Pa Sep.  18 

Adv.   Sep.  18,  25. 

Xenia,    Ohio    Sep.  25 

Batavia,    Ohio    Sep.  25 

Greensburg,    Ind Sep.  25 

Conklin,    N.    Y Sep.  25 

Columbia.    Miss Sep.  25 

Salem,  Ind Sep.  25 

Maine    Sep.  25 

Lawrence,    Kan Aug.  14 

Adv.  Aug.  14  to  Sep.  25. 

Manhattan,   Kan Sep.  18 

Bakersfield,    Cal Sep.  25 

Beaufort.    S.    C Sep.  18 

Adv.   Sep.  18. 

Waukon.  Iowa  .Sep.  25 

Glenfleld.   Pa Sep.  25 

PAVING  AND  ROADS. 

Kansas   City,   Mo Sep.  11 

Maryland     .Sep.  18 

Brooklyn,    N.    Y Sep.  25 

,  Newark,    N.    J Sep.  18 

Akron,   Ohio   Sep.  25 

Las  Vegas,  N.  M Sep.  25 

,  Long  Island  City.  N.  Y . . .  Sep.  25 

Indiana    Sep.  25 

Hackensack,    N.    J Sep.  25 

Idaho     Sep.  25 

Creston.    Iowa    Sep.  25 

Jacksboro,   Tenn Sep.  18 

Indiana    Sep.  1 8 

Indiana    Sep.  25 

Minot,    N.   D Sep.  25 

Adv.   Sep.   25. 

Mount  Union,  Pa Sep.  25 

Adv.   Sep.  25. 

Mitchell,    S.    D Sep,  25 

St.    Louis.    Mo Sep.  18 

Winamac,    Ind. Sep.  18 

Indiana    Sep.  25 

Shelbyville,    Ind Sep.  25 

West   Hoboken.    N.   J Sep.  25 

Freehold.   N.  J Sep.  25 

Jersey    City,    N.    J Sep.   IS 

Bakersfield.   Cal Sep.  25 

Independence.    Kan Sep.  25 

Newark,  N.  J Sep.  25 

Indiana    Sep.  18 

Cumberland    Gap,    Tenn..  Sep.  25 

Columbus,    Ohio    Sep.  25 

Indiana    Sep.  25 

Racine,    Wis. Sep.  25 

Logansport,    Ind Sep.  25 

Beaumont,   Tex Sep.  18 

Adv.   Sep.  18.  25. 
Granville,   Ohio   Sep.  25 


Sep. 

28. 

Sep. 

28. 

Sep. 

29 

Sei). 

29. 

Sep. 

29. 

Sep. 

30. 

Sep. 

30. 

Oct. 

1. 

Oct. 

4. 

Oct. 

4 

Oct. 

4. 

Oct. 

4. 

Oct. 

5, 

Oct. 

5. 

Oct. 

6. 

Oct. 

6, 

Oct. 

7. 

Oct. 

12. 

Oct. 

12. 

Oct. 

27. 

Sep. 

28. 

Sep. 

28. 

Sep. 

29. 

Sep. 

30. 

Sep. 

30. 

Sep. 

30. 

Sep. 

30. 

Oct. 

1. 

Oct. 

1. 

Oct. 

1. 

Oct. 

1. 

Oct. 

2, 

Oct. 

4. 

Oct. 

4. 

Oct. 

4. 

Oct. 

4. 

Oct. 

4. 

Oct. 

5, 

Oct. 

5. 

Oct. 

5. 

Oct. 

«. 

Oct. 

6. 

Oct. 

«. 

Oct. 

7, 

Oct. 

7 

Oct. 

7. 

Oct. 

7. 

Oct. 

S. 

Oct. 

S. 

Oct. 

X. 

Oct. 

9. 

Oct. 

9. 

Oct. 

19. 

Oct. 

19. 

Oct.  28 


HYDRAULIC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Sep.  28.  Terminal  Contr.  47  and  49, 

Albany,  N.  T Sep.     4 

Adv.  Aug.   28  to  Sep.  25. 

Sep.  28.  Levee    Work,     New     Or- 
leans,  La Sep.  25 

Oct.     1.  Dikes,     Etc.,     Cathlamet, 

Wash Aug.  28 

Oct.     1,  Bulkhead  Shed,  San  Juan, 

P.   R Sep.     4 

Adv.  Sep.  4  to  25. 

Oct.     1.  Ditch,  Galloway,  Ohio Sep.  18 

Oct.     1.  D  r  a  i  nage,     Pocahontas, 

Ark Sep.  18 

Oct.     1.  Repairs    to    Wharf.    Fort 

De   Sota,   Fla Sep.  18 


Bids  See  Eng. 

Close.  Record. 

Oct.     1.  Dam,     Salt     Lake     City, 

Utah    Sep.  25 

Oct.     2.  Dredging,     New     London, 

Conn Sep.  25 

Oct.     4.  Bulk  head,      Keansburg, 

N.    J Sep.  25 

Oct.     6.  Ditch,    Swlfton,    Ark Sep.  IS 

Oct.     6.  Harbor    Improv.,    Albany, 

.V.     y Sep.  25 

Oct.  12.  Irrigation  Work,  St.  Igna- 
tius,  Mont Sep.  18 

Adv.  Sep.  18. 

Oct.  20.  Irrigation    Work,    Mon- 
trose, Col Sep,  25 

Adv.  Sep.  25. 

Oct.  20.  Irrigation    Work,    Powell, 

Wyo Sep.  25 

Oct.  21.  Channel    Work,    Chicago, 

111 Sep.  25 

Adv.   Sept.   25. 

Oct.  22.  Dry    Dock    Gate,     Louis- 
ville,   Ky Sep,  25 

Adv.  Sept.  25. 

Nov.    8.  Dredge,    Jacksonville,  Fla.  Sep.  11 
Adv.  Sep.  11  to  25. 

PUBLIC  BUILDINGS   AND 
SCHOOLS. 

Sep.  28.  Harrisburg,   Pa Aug.  21 

Adv.   Aug.  21,   28. 

Sep.  28.  Pleasantville.    N.   J Sep.  18 

Sep.  28.  Elmhurst,    111 Sep.  18 

Sep.  28.  Morris,    Minn Sep.  25 

Sep.  29.  Smyrna,    Del Aug.  28 

Sep.  29.  Hoboken,    N.    J Sep.  18 

Sep.  29.  Grand    Rapids,    Mich Sep.  25 

Sep.  29.  Toccoa,  Ga Sep.  25 

Sep.  30.  Washington,   D.  C July  24 

AdT.  July  24,  31. 

Sep.  30.  Tulsa,  Okla Aug.  28 

Sep.  30.  Elizabeth.    N.   J Sep.     4 

Adv.  Sept.  4,  11. 

Sep.  30.  Tompkmsviile,    N.    Y Sep.  11 

Sep.  30.  El  Paso,   Tex Sep.  25 

Sep.  30.  Johnson    City,    Tex Sep.  25 

Sep.  30.  Chelsea,   Mass Sep.  25 

Sep.  30.  Norton,  Kan Sep.  25 

Sep.  30.  Sidney,    Neb Sep.  25 

Sep.  30.  Eldora,   Iowa    Sep.  25 

Sep.  30.  Woodsfield,  Ohio Sep.  25 

Oct.     1.  Kalamazoo,  Mich Aug.  28 

Oct.     I.Toledo,    Ohio    Sep.  11 

Oct.     1.  Lanyon,    Iowa    Sep.  25 

Oct.    2.  Marion,   Ohio    Sep.  18 

Oct.     4.  Marion,    Ohio    Sep.  18 

Oct.     4.  Carbondale.   Pa Sep.  18 

Oct.     4.  Upper   Alton,    111 Sep.  18 

Oct.     4.  Oswego,    N.    Y Sep.  18 

Adv.    Sep.    18,    25. 

Oct.     4.  Providence,    R.    I Sep.  25 

Oct.     4.  Skillman,    N.   J Sep.  25 

Oct.     4.  .Scranton.    Pa Sep.  26 

Oct.     4.  Baker,   Mont Sep.  25 

Oct.     4.  Sedro-Woolley.     Wash Sep.  25 

Oct.     4.  Gatesville.    Tex Sep.  25 

Oct.    5.  Glenwood,    Minn Sep.  18 

Oct.     S.Albany.    N,    Y Sep.  25 

Oct.     5.  Oakland,  Cal Sep.  25 

Oct.     6.  Jefferson.   Iowa    Sep.  25 

Oct.     7.  Wilmington,    N.    C Sep.  11 

Oct.     7.  Jersey   City,   N.   J .Sep.  18 

Oct.     7.  Findlay,    Ohio    Sep.  18 

Oct.     8.  Boston.    Mass Sep.     4 

Oct.  11.  Watertown.   Wis Sep.  25 

Oct.  11.  Lexington.    Va Sep.  25 

Oct.  13.  Naugatuck,   Conn .Sep.  11 

Oct.  14.  Wilkesboro,  N.  C Sep.  11 

Oct.  15.  Moberlv.    Mo      Sep.  18 

Adv.    Sen.    18,    25. 

Oct.  16.  Denton.   Tex Sep.  1 8 

Oct.  1«.  ■Washington.   D.   C Aug.  28 

Oct.  16.  Pensacola,  Fla Sep.  25 

Oct.  18.  Rock   Ranids,   Iowa Sep.  25 

Oct.  18.  Dixon.   Ill Sep.  25 

Oct.  19.  Norton,    Va Sep.  II 

Oct.  19.  Oxford,   Ohio   Sep.  25 

Oct.  27.  Newcastle,  Ind Sep.  25 

Oct.  27.  Monone-ahela.    Pa Sep.  25 

Oct.  28.  Kirksville.    Mo Sep.  25 

Adv.  Sep.  25. 
Oct.  30.  Seymour.   Ind Sep.  23 

PRIVATE  BUILDINGS. 

Sep.  27.  Charleroi.   Pa Sep.  25 

Sep.  30  Dubuque.  Iowa  Sep.  25 

Sep.  30.  Oberlin.   Ohio    Sep.  25 

Oct.     1    Richmond.    Va Sep.  25 

NEW  INDUSTRIAL  PLANTS. 

Sep.  30.  New   Center,    Mass Sep.  25 

Oct.     5.  Newborn.    N.    C Sep.  25 


MISCELLANEOUS. 

Tunnel  Piping,  Chicago, 
111 Sep.  25 

Senwall,  Bay  St.  Louis, 
Miss Sep.  25 

Electric  Elevator,  Chi- 
cago, HI Sep.  25 

El.  Ry.  Franchise,  San 
Jose,  Cal Sep.  25 

Copper.  Steel.  E  t  c, 
Panama    Sep.  23 

Cement.   Portland.   Ore...  Sep.  11 
Adv.  Sep.   11  to  25. 

Mechanical  Enuipment  In 
Appraisers'  Stores,  Bos- 
ton. Mass Sep.     4 

Adv.  Sept.  4,  11. 

Elevator.   Boston.  MnRn...Sep.     4 

Garbage      Incinerator, 

Houston,  Tex Sep.  25 

Adv.  Sep.   25. 

Pumps.  Etc.,  for  OH 
Plants,  Washington, 
D.    C Auk.  2» 

El.  Ry.,  Philadelphia,  Pa.  Sep.  18 
Adv.    Sep.    18.    25. 

Hoists.  Washington.  D.  C.  Sep.  25 
Adv.  Sent.  ?5. 

Jib  Crane,  Panama Sep.  25 

Adv.  Sep.  25. 
Power      Plants.      Etc, 
Washington,  D.  C Aii(.  18 


Sep, 

28. 

Sep. 

29. 

Sep. 

30. 

Oct. 

4. 

Oct. 

G. 

Oct. 

7. 

Oct. 

8. 

Oct. 

Oct. 

8. 
8. 

Oct.  16. 


Oct. 

19. 

Oct. 

23. 

Nov. 

3. 

Nov. 

17. 
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Varied  tests  in  New  York 


New  York  City  affords  every  possible  kind  of 
paving  condition.  The  Borough  of  Richmond 
(Staten  Island),  for  instance,  is  largely  rural.  It 
has  three  miles  of  Wood  Block  pavement.  The 
Commissioner  of  Public  Works,  Mr.  W.  L. 
Tribus,  said:  "Aside  from  its  noiselessness  of 
traffic,  Creosoted  Wood  Block  Paving  is  to  be 
commended  on  account  of  its  low  traction  re- 
sistance, long  life,  small  cost  of  maintenance  and 
cleanliness." 

Queens  Borough,  also  largely  rural,  has  about 
five  miles  of  Wood-paved  streets,  which  the 
engineer  says  have  been  uniformly  satisfactory. 

In  the  Boroughs  of  Brooklyn  and  the  Bronx, 
with  general  city  traffic,  there  are  large  and 
steadily   increasing  areas  of  Wood   pavement. 


the  controlling  reason  for  its  selection  being  its 
low  ultimate  cost. 

In  Manhattan,  with  intense  metropolitan  traffic, 
Wood  Pavement  is  employed  all  through  the 
office  building  district  in  order  to  bring  some 
degree  of  peace  to  that  busy  section.  The  pave- 
ment is  exceedingly  popular  there  with  both 
property  owners  and  business  men.  The  streets 
which  receive  heavy  traffic,  particularly  those 
near  the  ferries  and  docks,  are  also  Wood-paved, 
the  chief  reason  being  the  superior  durability  of 
wood.    It  will  outlast  even  granite  blocks. 

Under  all  conditions,  from  the  quiet,  elm-shaded 
streets  of  Flushing  in  Queens  Borough,  to  Broad- 
way and  the  Battery,  Wood  Block  pavements 
have  made  good  in  New  York  City. 


fVrite  for  free  booklets. 


U.  S.  WOOD  PRESERVING  COMPANY 


165  Broadway,  New  York  City 
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One  Man  Can  Move  This  Grouting 
Machine  from  Place  to  Place 

A  grouting  machine  for  paving  work,  that 
weighs  only  1000  lb.  and  can  be  operated  by 
one  man,  has  been  put  on  the  market  by  the 
Marsh-Capron  Manufacturing  Company,  478 
Old  Colony  Bldg.,  Chicago.  It  is  equipped 
with    a    2-hp.    gasoline    eng^ine,   inclosed    in    a 
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MACHINE  WILL  DELIVER  GROUT  TO'  6-FT.  RADIUS 

steel  house.  The  drum  is  of  steel  plate  and 
heavy  enough,  the  manufacturer  states,  to 
stand  long  wear.  It  will  discharge  easily  and 
quickly.  Chains  form  no  part  of  this  mixer, 
which  is  driven  by  means  of  cut  gears,  direct 
from  the  engine  shaft.  The  frame  is  con- 
structed of  steel  channels,  riveted  together  and 
strongly  braced.  A  rolled  steel  channel  forms 
the  track  upon  which  the  drum  revolves.  The 
distributing  spout,  which  is  6  ft.  long,  is 
pivoted  and  will  deliver  grout  to  cover  a  radius 
of  that  length.  The  width  of  tires  on  the 
truck  wheels  is  12  in.  The  drum  holds  2  cu.  ft. 
of  unmixed  material.  Convenient  handles  are 
provided,  and  the  machine  is  easily  moved 
from  place  to  place  by  one  man.  The  Marsh- 
Capron  grouter  is  about  6  ft.  long,  exclusive 
of  spout,  5  ft.  wide,  and  4  ft.  7%  in.  high.  Its 
weight  is  distributed  at  five  points,  so  balanced 
as  to  prevent  the  possibility  of  moving  or  dis- 
placing the  paving  bricks. 


Asbestos  Concrete  SheetsSuccessfuUy 
Used  for  Roofing  and  Siding 

Cement,  reinforced  by  asbestos  fibers,  a 
dense  homogfeneous  structure  being  secured  by 
an  extensive  beating  together  of  the  materials, 
with  an  excess  of  water,  and  subsequently 
building  the  material  up  in  thin  layers  on  a 
paper  machine  and  subjecting  the  sheets  to  a 
great  pressure,  has  been  success- 
fully used  for  roofing  and  siding 
on  various  buildings  recently 
constructed.  The  product,  as 
manufactured  by  Keasbey  & 
Mattison,  of  Ambler,  Pa.,  is  in 
corrugated  sheets  of  a  uniform 
width  of  27%  in.  and  in  lengths 
of  from  4  to  10  ft.  They  vary  in 
thickness  from  3/16  to  5/16  in. 
and  weigh  from  2.8  to  3  lb.  per 
square  foot.  The  corrugations 
are  2%  in.  wide  and  1  in.  deep, 
from  the  top  to  bottom. 

When  used  for  roofing  the  ma- 
terial is  lapped  two  corrugations 
sidewise  and  6  in.  endwise.  The 
best  device  for  attaching  the 
roofing  to  steel  and  iron  frame  work  has  been 
found  to  be  aluminum  tie  wires.  The  holes 
are  drilled  through  the  sheet,  one  just  above 
and  one  just  below  the  purlin,  no  larger  than  is 
necessary  to  allow  space  for  drawing  the  wire 
through.  The  outer  end  of  each  wire  is  pro- 
vided with  a  head  similar  to  that  of  a  wire 
nail  and  holds  a  soft  lead  washer.  The  inner 
ends  of  the  two  wires  are  twisted  together 
around  the  purlin.  In  applying  the  material 
to  wooden  purlins  iron  wire  nails  and  lead 
washers  are  used. 

The  fastening  for  siding  consists  of  a  gal- 
vanized iron  clip,  bent  so  that  the  inner  end 
rests  over  the  purlin  or  other  horizontal  iron 
support.  The  clip  is  fastened  to  the  corru- 
gated material  by  two  %  in.  stove  bolts,  the 
heads  of  which  are  outside  and  rest  against 
soft  iron  washers. 


Coal    Handling  Equipment    Has 
Capacity  of  100  Tons  Per  Hour 

A  coal  handling  crane  of  the  gantry  or 
bridge  type,  of  an  unusually  long  span,  that 
has  a  capacity  of  100  tons  per  hour  in  unload- 
ing coal  from  car  to  storage  pile,  or  from  pile 
to  conveyor,  has  recently  been  installed  at  the 
plant  of  the  Scranton  Electric  Company  at 
Scranton,  Pa.,  by  the  Whiting  Foundry  Equip- 
ment Company,  of  Harvey,  111.  The  span 
from  center  to  center  of  gantry  leg  is  118  ft. 
The  total  height  of  crane  is  53  ft.  and  the 
depth  of  girder  is  slightly  over  12  ft.  There 
is  a  50-ft.  cantilever  at  one  end.  The  instal- 
lation is  equipped  with  a  Whiting  Foundry 
Equipment  Company's  bucket-handling,  three- 
motor  trolley.  One  motor  is  on  the  closing 
line,  one  on  the  holding  line  and  one  travels 
the  trolley. 


Business  Notes 

Milliken  Brothers,  Inc.,  manufacturer  and 
erector  of  all  classes  of  structural  steel,  New 
York,  has  moved  its  executive  and  general 
offices  from  the  Whitehall  Building,  New  York 
City,  to  its  plant  at  Milliken,  N.  Y.  The  sales 
office  for  the  metropolitan  district  has  been 
moved  from  the  Whitehall  Building  to  the 
Trinity  Building. 

The  Barr  Clay  Company,  of  Streator,  111.,  has 
become  a  licensee  of  the  Dunn  Wire-Cut-Lug 
Brick  Company  of  Conneaut,  Ohio. 

The  H.  W.  Johns-Manville  Company,  manu- 
facturer of  asbestos  materials,  has  moved  its 
Chicago  office  to  Michigan  Avenue  and 
Eighteenth  Street. 

The  Asbestos  Protected  Metal  Company,  of 
Pittsburgh,  has  moved  its  Detroit  office  from 
the  Chamber  of  Commerce  Building  to  the 
Dunne  Bank  Building. 


W.  H.  P.  Fisher  has  been  appointed  sal^s 
manager  of  the  L.  M.  Booth  Company,  manu- 
facturer of  Booth  water  softeners,  of  New 
York  City. 

The  Goulds  Manufacturing  Company,  manu- 
facturer of  pumps  and  hydraulic  machinery,  of- 
Seneca  Falls,  N.  Y.,  opened  a  Philadelphia 
office  at  111  Third  Street  Oct.  1.  For  this 
purpose  the  business  of  H.  E.  Trotman,  who 
up  to  the  present  has  been  distributor  of  the 
company's  pumps  in  the  Philadelphia  territory, 
has  been  bought  and  his  storeroom  and  ware- 
house have  been  leased.  E.  S.  Jenison,  for-, 
merly  with  the  Canadian  Fairbanks-Morse 
Company,  Montreal,  has  been  appointed  man- 
ager of  the  new  office,  and  F.  G.  Kramer, 
formerly  in  the  employ  of  Mr.  Trotman,  will 
be  assistant  manager.  Mr.  Trotman  will  con- 
tinue with  the  company. 

The  Chicago  Builders'  Specialties  Company, 

Chicago,  has  moved  its  offices  in  that  city  from 
the  Old  Colony  Building  to  the  Lumber  Ex- 
change Building. 

The  Marsh-Capron  Manufacturing  Company, 

Chicago,  has  moved  its  offices  in  that  city  from 
.the  Old  Colony  Building  to  the  Lumber  Ex- 
change Building. 

The  Mays  &  Talley  Company,  Chicago,  has 
taken  over  the  business  of  the  Great  Lakes 
Equipment  Company,  and  will  continue  to 
handle  contractors'  equipment  in  the  Middle 
Western  territory  with  offices  at  14  East  Jack- 
son Boulevard. 

The  Pneumatic  Placing  Company,  manufac- 
turer of  pneumatic  conveying  equipment,  of 
New  York  City,  has  moved  its  offices  from  45 
Broadway  to  2  Rector  Street. 

The  York  Bridge  Company  plant,  recently 
purchased  at  a  receiver's  sale  by  W.  H.  Miller 
of  Pittsburgh  for  $31,000,  will  soon  resume 
operations.  It  is  understood  that  the  purchase 
was  made  in  the  interests  of  H.  R.  Hortenstine 
and  C.  H.  Vaughan,  formerly  officials  of  the 
Penn  Bridge  Company,  at  Beaver  Falls.  The 
new  owners  will  incorporate  as  the  York 
Bridge  and  Construction  Company,  and  it  is 
reported  that  the  new  management  will  begin 
active  operations  before  the  end  of  the  month. 

Gordon  H.  Williams,  president  of  the  G.  H. 
Williams  Company,  manufacturer  of  clam-shell 
buckets  and  steel  derricks,  of  Erie,  Pa.,  was 
killed  in  an  automobile  collision  in  front  of  the 
company's  plant  at  Erie,  Sept.  25.  He  was 
born  in  1851  and  first  worked  at  carriage- 
making.  About  twenty-nine  years  ago  he  be- 
came associated  with  John  McMyler  in  what 
has  since  grown  into  the  McMyler  Interstate 
Engineering  Company,  of  Bedford,  Ohio.  He 
was  with  that  concern  for  eighteen  years,  in 
charge  of  its  field  erection  work  for  a  good 
part  of  the  time.  After  this  he  was  employed 
for  about  a  year  by  the  Macbeth  Iron  Com- 
pany of  Cleveland.  He  went  into  business  for 
himself  in  1905  with  practically  no  capital  and 
has  since  built  up  one  of  the  largest  derrick 
and  clam-shell  bucket  manufacturing  concerns 
in  the  country. 


THREE  MOTORS  HANDLE  MATERIAL  ON  THIS  UNUSUALLY  LONG-SPAN  CRANE 


Trade  Publications 

Erie  Pump  &  Engine  Works,  Erie,  Pa.  Bul- 
letins 29,  30  and  31,  6  x  9  in.,  8,  32  and  16 
pages  respectively,  illustrated.  Covers  Class 
L.  low-head  centrifugal  pumps,  belted  and 
direct  connected  and  sand-gravel-dredging 
pumps,  fittings  and  high  duty  centrifugal 
pumps  respectively. 

Trussed  Concrete  Steel  Company,  Youngs- 
town,  Ohio.  Circular,  8  x  11  in.,  11  pages. 
Briefly  indicates  the  general  uses  of  Hy-rib, 
rib-lath,  diamond  lath,  pressed-steel  studs,  etc. 
Gives  illustrations  from  the  more  complete 
handbooks  published  by  the  company. 

McKiernan-Terry  Drill  Company,  New  York 
City.  Leaflet,  6x9  in.,  4  pages,  illustrated. 
Describes  a  spike-driver  attachment  to  type 
B-1  hammer  drills,  which  may  be  used  for 
dock,  crib  or  any  other  heavy  timber  work. 


CONTRACTING  NEWS 


Of  Special  Interest  to  Enjrineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


A  Loan  to  ICngUnd  and  France  'lO,- 

000,  underwritten  by  bankers  i  :  un- 

trj,  hu  been  arranged  to  restore  the  fureifcn 
cxdwBge  market  and  make  it  poasibie  for  thoae 
coBBtriea  to  continue  to  buy  here  without  paying 
*  heavy  premium.  This  loan,  which  was  arranged 
OB  terms  highly  flattering  to  the  strength  of  this 
eooBtry^  poeition.  will  be  used  to  finance  the 
exporting  of  our  surplus  foodstuffs  and  ordinary 
manufactured  products.  War  supplies  will  be 
paid  for  in  cash,  as  before. 

Recent  estimates  of  the  increase  in  building 
permits  for  last  August  over  the  same  period  a 
jrear  ago  vary  from  11  to  13.7  per  cent  for  the 
coontry.  The  increase  is  in  the  larger  cities. 
The  value  of  Chicago  building  permits  for  the 
first  three  weeks  of  September  nearly  doubled  that 
for  the  same  period  in  1914.  the  large  number  of 
moderate  sised  buildings  being  very  noticeable. 

Large  orders  for  steel  railway  cars  are  said 
to  be  pending  that  will  further  stiffen  the  struc- 
tural steel  market  in  the  East.  Pittsburgh  prices 
now  range  from  11.40  to  $1.45  per  100  lb.  for 
plates,  shapes,  bars  and  structural  material.  Re- 
ports to  Tk*  Inm  Age  show  that  fabricator's 
prices,  although  still  weak,  are  rising,  and  that 
the  straetnral  steel  situation  in  the  far  West  is 
showing  improvement. 

The  ieiuaul  market  is  improving,  and  the  East- 
cm  market  is  fairly  strong.  Prices  recently 
quoted  have  been  based  on  a  mill  price  to  dealers 
Off  |0J0  per  barrel  for  the  Lehigh  district,  $1.00 
per  barrel  for  the  Hudson  River,  Ohio  and  Kan- 
sas districts  and  $1.10  for  the  Southern  district. 
These  prices  do  not  include  freight  or  containers, 
and  prices  on  sales  direct  to  consumers  range 
from  5  to  10  cents  per  barrel  higher. 

Bccent  retail  lumber  sales  at  the  Chicago  yard 
have  been  at  $22  to  $26  per  thousand  feet  for 
yeOow  pine  scantlings,  $26  for  Norway  pine  and 
$22  to  $25  for  hemlock.  Timbers  up  to  8  x  8 
in.  aotd  at  $25  to  $26  for  yellow  pine,  $26  for 
Norway  pine  and  $35  to  $37  for  Dou^as  flr.  All 
priecs  are  for  lengths  of  20  ft.  or  less. 

Buildings 

A  contract  for  the  armory  at  Philadelphia 
noted  recently  has  been  awarded  at  $134,000.  It  is 
reported  that  the  construction  of  a  $450,000  hotel 
has  been  contracted  for  at  Evansville,  Ind.  The 
contract  for  erecting  a  physics  laboratory  for  the 
University  of  Wisconsin,  at  Madison,  has  been 


let  at  $180,000.  An  automobile  plant  to  cost 
$250,000  has  been  contracted  for  at  Omaha.  A 
contract  for  constructing  buildings  for  a  State 
institution  has  been  awarded  by  the  State  of 
Washington  at  $227,000.  Bids  are  reported  de- 
sired Oct.  12  by  the  Central  of  Georgia  Railway 
for  constructing  the  $1,600,000  passenger  tierminaJ 
at  Macon.  It  is  reported  that  bids  are  desired  on 
the  same  date  for  constructing  a  $100,000  armory 
at  Akron,  Ohio. 

Plans  have  been  filed  in  New  York  City  for  a 
$275,000  loft  building.  Plans  have  been  invited 
for  a  $500,000  armory  at  Baltimore,  and  plans 
have  been  completed  for  an  armory  to  be  erected 
on  Lake  Shore  Drive  in  Chicago.  It  is  reported 
that,  a  $500,000  distilling  plant  will  be  built  at 
Chester,  Pa.  Plans  are  to  be  prepared  for  a 
$700,000  high  school  in  Pittsburgh.  Plans  have 
been  filed  for  a  $350,000  apartment  house  in  Cin- 
cinnati. It  is  reported  that  a  contract  will  soon 
be  let  for  building  a  $250,000  State  normal  school 
at  Oshkosh,  Wis.  A  contract  will  soon  be  let 
for  building  a  $500,000  home  for  the  Minnesota 
Historical  Society  in  St.  Paul.  A  hotel  proposed 
at  Dallas,  Tex.,  will  cost  $500,000. 

Bridges  and  Roads 

Bids  are  desired  Oct.  11  by  the  State  highway 
commissioner  of  Connecticut  for  three  steel 
bridges.  Bids  are  desired  Oct.  9  for  construct- 
ing a  concrete  arch  bridge  over  the  Hudson  River 
at  Fort  Edward,  N.  Y.  Plans  have  been  approved 
for  a  bascule  bridgre  over  the  Saugatuck  River  at 
Westport,  Conn.  The  construction  of  a  $150,000 
bridge  is  being  considered  at  Indianapolis.  It  is 
reported  that  a  contract  will  soon  be  let  for  the 
Chouteau  Avenue  viaduct  at  St.  Louis,  to  cost 
$200,000.  Citizens  of  Miami,  Fla.,  have  voted  in 
favor  of  building  three  bridges  across  the  Miami 
River.  Plans  have  been  completed  for  a  bridge 
and  fill  at  Portland,  Ore.,  to  cost  $66,000. 

The  State  of  Connecticut  has  opened  bids  on 
highway  contracts  amounting  to  $118,000.  Bids 
opened  recently  for  paving  work  at  Philadelphia 
total  $225,000.  Paving  contracts  amounting  to 
$170,000  have  been  awarded  at  Newark,  N.  J. 
Bids  will  be  opened  Oct.  13  at  Columbus,  Miss., 
for  constructing  51  miles  of  roads.  Bids  are  de- 
sired for  considerable  paving  work  at  Canton, 
Ohio.  The  State  of  Ohio  will  open  bids  Oct.  8 
for  road  work  estimated  to  cost  $226,000. 
Twenty-five  additional  city  blocks  are  to  be  paved 


in  the  Borough  of  Manhattan,  New  York  City. 
Plans  have  been  completed  for  25  miles  of 
macadam  road  to  be  built  near  Eureka  Springs, 
Ark. 

Waterworks  and  Sewers 

A  contract  has  been  awarded  at  $173,000  for 
constructing  a  sewage  pumping  station  at  Albany, 
N.  Y.  The  lowest  bid  for  equipping  this  station, 
including  motor-generator  sets,  was  $90,000.  It 
is  reported  that  the  lowest  bid  received  for  con- 
structing a  sewer  at  St.  Paul  was  $95,000.  A 
.$150,000  sewer  contract  has  been  awarded  at 
Kenosha,  Wis.  Bids  are  desired  for  constructing 
sewerage  systems  at  Brooklyn,  Iowa,  and  at 
Compton,  Cal.  A  chief  engineer  has  been  selected 
in  connection  with  the  new  $12,000,000  water 
supply  proposed  for  Providence,  R.  I.  A  contract 
will  soon  be  let  for  laying  the  $1,500,000  pipe  line 
proposed  from  Brookdale  to  Jersey  City,  N.  J. 
A  waterwork  system  to  cost  $95,000  is  to  be  built 
at  Wilson,  N.  C.  Plans  have  been  completed  for 
rebuilding  a  sewer  in  Portland,  Ore.,  at  a  cost  of 
$50,000. 

Miscellaneous 

It  is  reported  that  the  Southern  Railway  has 
awarded  contracts  for  double-tracking  33  miles 
of  line  in  Virginia.  A  contract  amounting  to 
$121,000  for  constructing  an  irrigation  ditch  has 
been  awarded  at  Denver.  The  lowest  bid  received 
at  Eureka,  Mont.,  for  doing  the  construction  work 
on  an  irrigation  project  was  $110,000.  The  U.  S. 
Government  has  opened  bids  for  a  $122,000  rail- 
way, a  $151,000  wharf  and  a  $112,000  torpedo- 
boat  station,  including  four  piers;  all  to  be  con- 
structed at  Pearl  Harbor,  Hawaii.  Bids  were 
received  Oct.  1  for  constructing  a  large  irrigatien 
canal  at  Twin  Falls,  Idaho.  Bids  are  desired 
Oct.  26  at  Albany,  N.  Y.,  for  constructing  a 
$66,000  barge  canal  terminal  at  Syracuse.  It  is 
reported  from  New  London,  Conn.,  that  the  New 
York,  New  Haven  &  Hartford  Railroad  contem- 
plates a  relocation  involving  extensive  improve- 
ments. The  Erie  Railroad  is  reported  to  be  plan- 
ning improvements  near  Valparaiso,  Ind.,  which 
include  double  tracking  and  the  elimination  of 
several  grade  crossings.  A  $500,000  irrigation 
reservoir  is  being  planned  at  Baker,  Ore.  A  con- 
tract will  soon  be  let  for  a  $150,000  wharf  at 
Orange,  Tex. 


WATERWORKS 


PROPOSED     WORK. 


R.  I.— Frunk  E.  Wlruor  o» 
I  la  chief  CDSinecr  of  new  water 
Tliw  work  will  conatat  In  con- 
_  ■toras*  raaervolr  and  dam 
COTrarias  ainwoaluiautaf  tA%  aqBara  mUaa, 
wlia  a  wmlar  shad  of  n  aqnar*  mllaa.  and 
larDtsbbW  «.Me.We  aal.  of  water  daltr. 
aa  aarlfe  dam  aoaw  lT«  ft.  in  beisht  and 
aboM  •  rnUaa  of  aaa*dact  In  tunnel,  niter 
bada  aad  varloaa  Mlicr  work.  Katlmatad 
esM     of     dam.      raaerrolr     and      tunnel, 

tit.sM.we. 

Jaraay  City,  M.  J.— Contract  aoon  to  b« 
let  br  Ctty  Comra.  to  lay  a  twin  pipe 
Itea  inm  Broohdaie  to  Jaraey  City;  coat 
-  at  «UM.M*. 


N.  J.— Otlsaas  voted  In 
favor  of  purchaains  plaat  of  Wlldwood 
Water  Worka  Co  ImprMreAeata  will  be 
tiy  city.   tncludlJ^   lastalling  extra 


O.  1 


Psaasylvaiita.— Following  permiu  laaued 

'  stale  Bd.  Health.  tUrrlabunc  (8aniuel 
„  Dtaen.  Coanr.)  retaiiva  to  water  works: 

Soamnit  Walar  iiuprply  Coropany,  Beav- 
OTdale.  Oaa>bna  Couoty— Intake  dam  and 
Siavftr  aapptr  ttna. 

I.saclMnM  tartns  Water  Company, 
'-— t*"*""  MiwtniMttnf..  In  water  Hltra- 
Uoa  plant. 

Sommlt  Water  aopply  Company,  Ully — 
Inlaka    daai    and    extensions    to    supply 


Maacb  CtaOBk  Water  Company.  Maueh 
Chuak — New  sonrce  of  nipply  from 
drilled   wen  and   reservoir. 

MreadabnrK    Water    Supply    Company. 


8lroudaburc— Temporary  disinfection  ap- 
paraiua. 

Y'oiiiiRKVille,  municipal  water  works — 
IilntrlbutlnK  ayilem  and  drilled  wells. 

IlvyiiolcUvllle  Water  Company,  Key- 
noldiivillr — Drilled   wells. 

Hummit  Hill  Water  Company.  Summit 
Hill— Htecl  atandpipe  and  extensionii  to 
dlmrlbulInK  system. 

Pine  Grove,  municipal  water  works — 
8torase  reservoir  and  gravity  supply 
main. 

Hatfleld,  municipal  water  works — Dis- 
tributing system  and  drilled  wells. 

Jamestown  Water  Company,  Jamestown 
—Drilled  wells. 

Punxsutawney,  Pa. — R.  W.  Hess.  Boro. 
Knsr.  «if  <'l«-arflel<l.  cnsaKed  by  I'unxsu- 
tawney  to  preiinre  entlmatea.  etc..  for  sub- 
mission to  I'ubiic  Service  Comn.,  to  se- 
core  permiaslon  to  install  municipal  water 
works. 

Wilson,  N.  C. — Water  works  costing 
nS.OOO,  street  paving  t240.O0O  and  Kas 
plant  STS.OOO  are  to  be  constructed  In  this 
city.  Municipal  bonds  amounting  tn  }I7I|,- 
000  have  been  sold.  Anderson  &  Christie. 
Inc..  Charlotte.  N.  C.  Bngrs. 

Atlanta,  Oa.— Ke(iorted  rity  will  lay  »000 
ft.  %-\n.  main  fr»m  city  limits  to  the  park 
at  I.akewnod.  coal  174.000,  the  <'Ounty  sup- 
plying labor  to  dig  the  ditch.  Address 
City  Clerk. 

Louisville,  Kv.— I>ouiBviile     Water     Co. 

ha*    rf.jr-rtffl  nil    hl'ln    opened    for    laying! 

4>>  from   Ohio   fdvfr  to 

'€"■•  r    and    will    do    the 

•  ' •  .vest    bid    %Z1JM. 

Athens,  Ohio. — Contract  soon  to  l>e  let 
by  Kred  frr.ft,  r>tr  Ptih  Sfrvlce.  for  con- 
Btructii  .  'llnK  Z,7."<0.0'JO- 

gal.  coi  ")0-gai.  stand- 

pipe,    ;>  '      etc.      f'iiillip 


Surges.  Engr.,  Columbus;  C.  H.  Harris, 
City  Clk. 

FIndlay,  Ohio.— Plans  prepared  by  W. 
C.  MuHser,  Supt.  Water  Wks.,  for  water 
maitiH  In  West  Park  to  coat  about  $5,000. 
Joseph  rage,  City  Clk. 

Salem,  Ohio.— The  W.  J.  Sherman  Co., 
Toledo,  engaged  to  Investigate  water  re- 
sources and  submit  plans  for  conservation 
of  a  reserve  supply  for  Are  protection. 

South  Charleston,  Ohio. — Water  worka 
bonds  amounting  to  |30,000  have  been 
sold. 

Tiffin,  Ohio.— The  Tiffin  Water  Wks.  Co. 
will  In  1916  construct  a  concrete  dam  6  ft. 
high  i.y  277  ft.  long.  No  contract  will  be 
let.     C.  H.  Wetter,  Supt. 

McBaIn,  Mich.— Citizens  voted  $9,400 
bonds  for  water  works. 

Platteviiie,  Coi.— Citizens  voted  $20,000 
bonds  to  construct  water  works. 

,^^1'!^?^"'.  yvash.— Brewster  Irrigation 
District  voted  $1,2.M,000  bonds  to  build 
about  .'iO  miles  of  canal.  Including  25  to  30 
K  ."^  of^flume  to  deliver  water  from 
Mel  how  River  by  gravity  to  15,000  acres 
of  bench  land  near  Brewster.  A  Laur- 
gaart,  Portland,  Ore.,  consulting  engineer. 

Colvilie,  Wash.— Council  reported  to  he 
considering  construction  of  new  water 
system, 

Seattle,    Wash.— A.    H.    DImock     City 

n,"n,r  oV.k""^?''  p.'"""  ""•'  speclfliations 
to  Bd.  Pub.  Wks.  for  constructing  water- 
mains  In  Dexter  Avenue;  coat,  $32,000. 

Amity,  Ore.— Itaiph  Marvin.  City  Kngr 
InHlru'ied     to    prepare    plans    for    water 
works:  cost,   $16,000,  vvaiei 


Mllwaukle,  Ore. — Contract,  It  is  report- 
ed, will  soon  be  let  for  extensions  to  the 
water  system  at  a  cost  of  $25,000,  to  In- 
clude 2  to  8-in.  pipe.  J.  W.  Morris,  City 
Engr. 

San  Francisco,  Cal.— High  pressure 
service  sy.stem  to  be  extended,  about 
$17,000  available.     Address  City  Engineer. 

Carey,  Idaho. — Plans  being  prcimred  by 
Elmer  H.  Caldwell,  Kngr,,  Salt  Lake  City. 
Utah,  for  reservoir  and  irrigation  system 
for  Little  Wood  Ulver.  Joseph  S.  Coopei', 
Cashier   Carey    State    Bank,    interested. 

St.  Hyacinthe,  Que. — Citizens  voted  U> 
construct  gravity  filters.  A.  Messier. 
City  Clk. 

BIDS     DESIRED. 

New  York,  N.  Y.— fntll  Oct.  7  by  Wil- 
liam Williams.  Comr.  Water  Supply,  Gas 
and  Electricity,  Manhattan,  for  furnish- 
ing, delivering  and  laying  water  mains 
and  appurtenances  In  Westchester  Ave- 
nue, from  Third  Avenue  to  Southern 
Boulevard,  borough  of  the  Bronx;  security 
$16,000, 

Nev»  York,  N.  V.— Until  Oct.  19  by  Bd. 
Water  Supply.  Municipal  Building,  New- 
York,  N.  Y.  (Charles  Strauss,  Pres.),  for 
Contract  IfJC — Erecting  two  steel  frame 
buildings,  galvanized  steel  covered,  for 
drainage  chambers  at  Shafts  11  and  21, 
City  Tunnel,  at  Catskill  Aqueduct,  New 
York  City,  advertised  in  Engineering 
Record. 

Trenton,  N.  J.— Until  Oct.  8  by  City 
Comn.  for  construction  OB  land  of  Mu- 
nicipal Colony.  Hamilton  Township,  a 
pump  well  with  building,  and  furnishing 
and  placing  therein  vertical  electric 
motor-driven  centrifugal  pump.  etc. 
Frank   Thompson,   City  Clk. 
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Louisville,  Ky.— Until  Oct.  8  by  Bd. 
Pub.  Wks.  (Roger  G.  McGrath,  Secy.)  for 
constructing  fire  hydrants  on  numerous 
streets. 

Poplar  Grove,  III. — Reported  desired 
until  Oct.  12  by  Bd.  Village  Trus.  (R.  S. 
Renne.  Clk.)  for  erecting  brick  and  stone 
pumping  station.  Hugh  M.  Price,  Engr., 
1205  Hartford  Building.  Chicago. 

Kanawha,  Iowa. — Until  Oct.  15  by  F.  L. 
Bush.  Mayor,  for  a  30.000-gal.  steel  tank 
on  an  80-ft.  tower  and  7000  ft.  4  to  8-in. 
main.      Charles  P.    Chase,    Engr.,   Clinton. 

Marshalltown,  Iowa. — Until  Oct.  15  by 
City  Clerk  for  pumps  to  be  installed  in 
the  water  works. 

Traer,  Iowa. — Until  Oct.  4  by  T.  F. 
Stoakes,  Town  Clk.,  for  either  a  rotary, 
centrifugal  or  triplex  pump,  capacity  300 
g.p.m.     Charles   P.   Chase.   Engr.,   Clinton. 

Galveston,  Tex.— Until  Oct.  14  by  Bd. 
City  Comrs.  (John  D.  Kelley,  Secy.),  for 
installing  a  submerged  30-in.  c.-i.  water 
main,  approximately  3600  lin.  ft.,  across 
a  part  of  Galveston  Bay.  near  the  Cause- 
wa.v.  City  will  furnish  all  pipe,  etc. 
Probable  cost  $41,220.  A.  T.  Dickey,  City 
Engr. 

Bids  desired  until  Oct.  7,  same  place 
as  above,  for  furnishing  f.o.b,  Galveston, 
c.-i.  pipe  and  fittings  as  follows:  200 
pieces  12  ft.  length  Class  D  pipe  30  in. 
diam.;  100  pieces  pipe  12  ft.  length  30  in. 
diam;  50  pieces  to  have  flexible  bell  and 
standard  spigot  and  50  with  standard  bell 
and  flexible  spigot,  4  pieces  1-16  bends  30 
in.  diam.  Class  D. 

Until  Nov.  4  (readvertisement)  by  Bd. 
City  (^omrs.  for  meclianical  equipment  for 
an  air  pumping  engine  at  Alta  Loma,  ad- 
verti.sea  in  Engineering  Record.  A.  N. 
Burgess.  Supt.  Water  Worts  &  Sewerage. 

The  Pas.  Man. — Until  Oct.  5  by  H.  H. 
Elliott.  Town  Clk.  M.  D..  for  trenching 
and  laying  c.-i.  steel  water  mains,  supplv 
and  deliver  c.-i.  steel  water  pipe  cr  spe- 
cials, fire  hydrants,  valves,  and  vitr. 
sewer  pine.  .Vlurohy  &  Underwood,  Con- 
sulting Kngrs.,   Saskatoon. 

PRICES     AND      LETTINGS. 

irindicates  award  of  contract. 

♦South  Bethlehem,  Pa. — Contract  for 
installing  system  in  University  Heiglits, 
near  South  Bethlehem,  awarded  Stand- 
ard Supply  Co.,  Philadelphia,  at  aljout 
$10,000. 

-^Medina,  Ohio.— Contract  for  12.336  ft. 
4-in.  pipe.  37-m.  valves,  15  hydrants,  etc., 
awarded  Lynn  &  Cahoon,  Akron,  at 
$7,884  (liids  opened  Sept.  15).  B.  E. 
Eckard.  City  Clk. 

•Oberlln,  Ohio. — Contract  for  construct- 
ing reservoir  (bids  opened  Sept  10) 
awarded  Power  Constr.  Co.,  Cleveland,  at 

$6,833. 

•St.  Charles,  111.— Following  are  bids 
opened  by  Bd.  Local  Improv.  Sept  20  for 
water  main  extension,  including  255.92 
tons  6-in.  and  4-in.  pipe,  490  tons  special 
castings.  32  fire  hydrants,  nine  4-in.  hub 
end  double  gate  valves,  and  valve  boxes. 
12  6-in.  hub  end  double  gate  valve  and 
valve  boxes,  17.605  lin.  ft.  trenching  and 
laying  and  calking  pipe  (John  W.  Wilson, 
h"„^S,.,  "'  f'''*'  "■  D.  Hallet.  Aurora, 
$12,113  (awarded  contract):  Delhannty  & 
Co..  Decatur.  $13,302:  Albrecht  Bros., 
K^^T"*®'  *12,308;  Engineer's  estimate. 
$12,849. 

♦  Montlcello.  Wis.— Contract  for  con- 
structing water  works  awarded  J.  N. 
Roberts.  .Madison. 

,  ♦Traer.  Iowa. — Contract  for  construct- 
ing 200.000-gal.  concrete  storage  reservoir 
awarded  Josef  Seda.  Traer,  at  $4,560. 
T.   F.  Stoakes,  Town  Clk. 

♦  Broken  Bow,  Neb.— Contract  awarded 
Alamo  Engine  &  Supply  Co.,  Omaha,  for 
'•onstructing  wells  and  extensions  to 
waterway  system  and  electric  light  plant 
(bids  opened  Sept.  6).  R.  C.  Thompkin, 
City  Clerk.     Probable  cost,  $16,000. 

♦Gayvllle,  S.  D. — Contract  for  con- 
structing water  works,  not  including  well, 
awarded  Sept.  21  to  Ellerman  &  McLain, 
Yankton,  at  $8,977.  Stanley  Edmunds, 
Engr.,  Yankton;  Elmer  A.  Aaseth,  Town 
Clk. 

♦  Promberg,  ft/lont. — Following  are  four 
lowest  bids  opened  Sept.  20  by  Charles  J. 
Jones.  Town  Clk..  for  constructing  water 
works:  Security  Bridge  Co.,  Billings.  $15.- 
980  (awarded  contract):  Lindstrom  & 
J^^"-  p'"'"8S,  $15,995:  W.  D.  Lovell.  $17,- 
.?2'/A?''  ^'cLaughlin  &  O'Neil.  Livingston, 
$17,400. 

Whitehall,  Mont.— Following  are  four 
lowest  bids  onened  Sept.  23  by  F.  K.  -Mc- 
Call.  Town  Clk..  for  oonstruVting  water 
works  and  sewers:  Independent  Constr. 
Co.,  Bozeman,  $26,013:  .James  II.  Silver, 
Jr..  Butte,  $27,698:  McLaughlin  &  O'Neil, 
Livingston,  $27,654:  Monarch  Constr.  Co., 
Bozeman,   $27,912. 

♦San  Francisco,  Cal. — Contract  award- 
ed by  Bd.  Wks.  to  Ingersoll  Hand  Co..  139 
Townsend    Street,    and     Rix     Compressed 


Air  &  Drill  Co.,  5  First  Street,  for  air 
compressing  plant  and  drills  for  use  at 
Hetch  Hetehy. 

Following  are  bids  opened  for  clearing 
portion  of  Hetch  Hetehy  reservoir  site: 
Karl  Ehrhart,  Twentieth  Avenue  and 
Kirkham  Street,  $24,984;  A.  J.  Reader, 
$43,987,   and  McArthur  Bros.,   $45,218. 

♦  Myrton,  Utah.  —  Contract  for  con- 
structing water  works  (bids  opened  Sept. 
20)  awarded  John  Lyman,  Salt  Lake  City, 
at  $10,350. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK. 

Boston,  Mass. — Reported  plans  prepared 
for  a  $400,000  automatic  pumping  station 
proposed  for  the  South  End  of  city  to 
remove  excess  water  in  sewers. 

Buffalo,  N.  Y. — City  Council  has  au- 
thorized construction  of  tile  sewers  in 
Stevens   Street  and   Shenandoah   Road. 

Newark,  N.  J. — Reported  contract  re- 
cently awarded  by  Passaic  Valley  Sewer- 
age (iomn.  for  constructing  superstructure 
of  proposed  pumping  station  on  Newark 
Meadows,  refused  tlirough  an  error. 

Toms  River,  N.  J. — (Question  of  con- 
strutting  a  sewerage  system  reported  un- 
der consideration. 

Pennsylvania. — Following  permits  issued 
by  State  Bd.  Health.  Harrisburg  (Sam- 
uel G.  Dixon,  Comr.),  relative  to  sewer- 
age: 

East  Washington— Lateral  sewer  exten- 
sions. 

Commissioners  of  Ridley  Township, 
Delaware  County — Sewage  disposal  site. 

Southwest  Greensburg — Lateral  sewer 
extensions. 

(Commissioners  of  Bradford  County 
Home — Modifications  in  sewage  disposal 
plans. 

Westfleld — Sewer  system  and  sewage 
treatment  plant. 

Philadelphia — Intercepting  sewers  and 
sewage   treatment  works. 

Scranton — Decree  relative  to  sewerage 
construction. 

Bogalusa,  La. — Citizens  reported  con- 
sidering improvements  costing  $200,000, 
including  new  sewer  system. 

Mansfield.  Ohio.— Bonds  for  $110,000 
will  be  sold  Oct.  19  bv  Hovt  Johns,  City 
Aud.,  for  improving  sewage  disposal  plant. 

Peoria.  III.— Bd,  Trus.  Village  of  Avery- 
ville  adopted  ordinance  to  install  sanitarv 
sewers  at  a  cost  of  $39,000.  Ray  Crozier. 
Enur.  Peoria  Water  Wks.  Co.,  prepared 
plans. 

West  Chicago,  HI.— City  Council  re- 
ported to  be  considering  constructing  a 
sewer  system. 

ApDieton,  Wis.— All  bids  opened  Sept. 
23  by  Citv  Clerk  for  constructing  sewers. 
^Ron  ft.,  have  been  rejected.  Lowest  bid 
$34,800. 

Ft.    Worth,   Tex. — See    "Water  Works." 

Port  Arthur.  Tex.— See  "Hydraulic  Con- 
struction and  River  Improvements." 

Cushinq.  Okla. — Citizens  voted  $30,000 
bonr^s  for  construrting  interceDtin"-  sewer 
Benham  Eng.  Co.,  Colcord  Building! 
Ok'ahoma   City.   Engrs. 

Belllngham  Wash. — Sewer  improve- 
ments on  Ellis  Street  reouirinir  3540  ft. 
10  to  24-in.  pipe  and  costing  $8,300,  con- 
templated. 

Seattle,  Wash.— Plans  submitted  bv  A. 
H.  Dimock,  City  Engr..  to  Bd.  Pub.  Wks.. 
for  constructing  outfall  sewer  in  Seaview 
Avenue;    cost.    $453,567. 

Portland,  Ore. — Commissioner  Pub.  Wks. 
filed  nlans  for  sewers  in  Ninth.  Seventy- 
eighth.    E.    Salmon    and    E.    Eighty-third 

Streets. 

Mesa,  Ariz. — Contract  soon  to  be  let  for 
constructing  sewer  system.  .Address 
Town  Clerk. 

Mountain  Home.  Idaho. — Contract  soon 
to  be  let  for  constructing  main  trunk 
sewer  and  disposal   works  to  cost  $10,000. 

BIDS      DESIRED. 

New  Haven.  Conn. — I'ntil  Oct.  1  bv  F. 
L.  Ford.  City  Enur..  for  constructing 
sewers  and  apnurtenances  in  West  Divi- 
sion Street  and  Sherman  Avenue. 

New  Brlohton,  S.  I..  N.  Y.— Until  Oct. 
.".  bv  CRlvin  D.  Van  Name.  Pres  Rich- 
mond Boro.,  for  constructing  temporary 
sewer  and  storm  sewer  on  Castleton  Ave- 
nue.    Security   $3,900. 

New  York,  N.  Y.— Until  Oct.  6  by  Mar- 
cus M.  Marks.  Pres.  Manhattan  Borough, 
for  constructing  numerous  receiving 
hasin=.  etc.,  in  several  streets-:  security 
$16,000. 


Covington.  Ky. — Fcillowin.g  are  four  lowest  bids  opened  Sept.  16  by  J.  Mason 
Howk,  Comr.  Public  Property,  for  excavation  necessary  for  receiving  Licking  River 
pipe  trenching  (George  Hornung,  Con.iulting  Engr.,  Woolsack  Building,  Newport): 
One  line— (a)  7266  cu.  yd.  earth:  'b)  1470  cu.  vd.  rock;  (c)  total.  Two  lines — (d) 
1390  cu.  yd.  earth;   (e)  2410  cu.  yd.  rock;  (f)  total: 

,     „  (a)       (b)         (c)        (d)        (e)  (f) 

L.  Kid  Concrete  &  .Steel  Co..  Cincinnati,  Ohio.   4.35     13.50     $23,090     4.20       9.80     $29,446 

Thomas   P.   Strack.   Cincinnati.   Ohio 2.00     17.50       27.217     2.00     15.00       38,930 

Claude    ll-irris.    Cincinnati,    Ohio 2  00     18.00       27,952     2.00     15.25       39.532 

Cleary,  White  Constr.  Co 10.25     10.25       30,360     7.20       7.20       27,360 


Falrvlew,  N.  J. — I'ntil  Oct.  6  by  Mayor 
and  Council  for  laying  laterals,  sanitary 
and  storm  sewers  In  Walker,  Lincoln  and 
Prospect  Streets.  McClure  &  McClure, 
Engrs.,   Grantwood. 

Paterson,  N.  J. — Reported  desired  until 
Oct.  5  for  constructing  sewers  In  13 
streets.    H.  J.  Harder.  City  Engr. 

Albemarle,  N.  C— Until  Oct.  15  by 
Mayor  and  Bd  Aldermen  for  about  four 
miles  of  6  to  20-in.  c.-i.  and  vitr.  sewers, 
with  appurtenances,  advertised  in  Engi- 
neering Recoid.  J.  D.  Spinks,  Engr.  in 
Charge;  Anderson  &  Christie,  Inc.,  Con- 
sulting Engrs.,  Charlotte,  N.   C. 

Miami.  Fla.— Until  Oct.  7  by  City  Coun- 
cil for  furnishing  and  erecting  two  ver- 
tical centrifugal  pumps  and  electric  motor 
for  sewage  pumping  station  in  Riverside. 
B.  H.  Klyce,  City  Engr.,  52  Real  Estate 
Building.  Miami. 

Cheviot,  Ohio.— Until  Oct.  13  by  Albert 
J.  Reusing,  Village  Clk.,  for  furnishing 
material  and  constructing  3  and  3V4-ft. 
trunk  sewer  in  the  ravine  east  of  Glen- 
more  Avenue;  also  trunk  drain  in  North 
Glenmore  Avenue;  together  with  neces- 
sary manholes,   basin  outlets,  etc. 

FIndlay,  Ohio. — Until  Oct.  5  by  Director 
Pub.  Service  for  furnishing  material  and 
constructing  combination  storm  water 
and  sanitary  sewers  on  south  sides  of 
West  Lincoln  and  Hardin  Streets. 

Knox,  Ind, — Until  Oct.  5  by  County 
Comrs.  for  constructing  several  sewers 
and  three  iron  bridges.  C.  W.  Wenlnger, 
Co.  Aud. 

Ashland,  Wis. — Reported  desired  until 
(Ht.  14  by  W.  C.  Morris,  City  Clk.,  for 
constructing  sewers  in  several  alleys  and 
Whittlesey  Avenue.  Conrad  J.  Wadak, 
City   Engr. 

Brooklyn,  Iowa. — Until  Oct.  5  by  Frank 
Talbott,  Town  Clk.,  for  constructing  sew- 
erage pystem  and  sewage  disposal  plant 
to  consist  of  27,891  lin.  ft.  15,  10,  8  and  6- 
in.  vitr.  clay  or  concrete  pipe  sewer,  con- 
crete bulkhead,  Imhoff  tank  complete  witli 
filter  and  sludge  beds,  65  manholes,  12 
flusli   tanks,   etc. 

Dennlson,  Iowa. — Reported  desired  until 
Oct.  12  by  E.  F.  Tucker,  City  Clk.,  for 
constructing   sanitary    sewers   on   various 

streets. 

Cokato,  Minn. — Reported  desired  until 
Oct.  5  by  M.  E.  Berg,  Village  Recorder, 
for  constructing  sewer  system. 

Compton,  Cal.— Until  Oct.  12  by  City 
for  constructing  sanitary  sewer  system. 
Olmsted  &  Gillelen,  Engrs.,  1112  HoUing- 
worth  Building,  Los  Angeles. 

Mountain  Home,  Idaho. — Until  Oct.  7  by 
City  Council  tor  constructing  sanitary 
sewers  in  LKJcal  Sewerage  Dists.  Nos.  1 
and  2,  in  all  about  14.820  ft.  8  to  15-in. 
vitr.  clay  or  cement  pipe,  concrete  tank, 
concrete  manholes.  Hush  tanks,  etc.  R.  J. 
Newell,  Engr.  Sewer  Dist. 

The   Pas,   Man. — See  "Water  Works.'' 

The  Pas,  Man. — See  "Water  AVorks." 


PRICES     AND      LETTINGS. 

iflndicales  award  of  contract. 

Albany,  N.  Y. — Following  are  totals  of 
the  bids  ooened  Sept.  7  by  Bd.  Contract 
and  Supply  for  equipment  of  sewage 
pumping  stations — (a)  including  motor 
generator  sets,  (b)  not  including  motor 
generator  sets:  Lupfer  &  Remick,  Buf- 
falo, (a)  $94,500.  (b)  $87,000.  De  Laval 
pumps;  (a)  $92,000.  (b)  $84,500,  Alberger 
pumps:  Turbine  Equipment  Co.,  Trenton. 
N.  J.,  (a)  $118,275,  (b)  $109,300;  R.  D. 
Wood  &  Co..  Philadelphia,  Pa.,  (a)  $90.- 
000.  (h)  $80,900:  Thompson  Banner  Co.. 
New  York,  (a)  $117,555.  (b)  $105,250.  Al- 
berger pumps,  and  (a)  $115,980,  (b)  $104,- 
675.   De   Laval  pumps. 

♦Albany,  N.  Y. — Following  >are  unit 
Pgures  of  Foundation  Co.,  Woolwortb 
Building.  New  York,  the  successful  bid- 
der for  the  sewage  jiumping  stations 
(bids  opened  Sept.  7  by  Bd.  Contract  and 
Supply): 

fi.OOfl  cu.  yd.  exeav.  above  elev.  3  $0.60 
9.000  cu.  yd.  excav.  below  elev.  3  3.50 
16,000   cu.    vd.    general    embank- 
ment   and    filling O.nO 

1.900  cu.  yd.  loam 0.50 

1-V,    acres   seeding 30.00 

250   sq.    yd.    sodding 0.30 

100   cu.    yd.    gravel    in    roadways 

and    walks 2.00 

500  sq.  yd.  concrete  pavement..  1.00 

230  cu.   yd.   concrete.  Class  A...  15.00 

1,600  cu.  yd.  concrete.  Class  B. .  14.00 

970  cu.    yd.   concrete.   Class  C...  12.50 

1,100  cu.  yd.  concrete.  Class  D..  10.00 

300  cu.   yd.  concrete.  Class  E...  12.00 

270  cu.  yd.  concrete.   Class  F...  9.00 

20  lin.  ft.  2-duct  vitr.  conduit...  0.25 

250  lin.  ft.  4-duct  vitr.  conduit..  0.40 

90  lin.  ft.  6-duct  vitr.  conduit...  0.55 

80  lin.  ft.  9-duct  vitr.  conduit...  0.80 

40  tons  c.-i.  pipe 35.00 

28    tons    bell    and    spigot   special 

castings     65.00 

2  tons  flange  special  castings...  90.00 

1    4-in.  gate  valve 15.00 

5  6-in.  gate  valves,  ea 16.00 

1  6-in.  gate  valve  (single  seiil).  30.00 

2  8-in.  gate  valves  (single  seat) 

ea 30.00 

8   valve   boxes,    ea 6.00 

3  fire  hydrants,  ea 50.00 

2  6-in.  sluice  gates,  ea 25.00 

1   54-in.   sluice  gate   (elec.  oper.)  800.00 

5  6-in.  flop  valves,  ea 20.00 


Diversion  gate  (lump  sum) 175.00 

250   lin.    ft.    railroad   track,   steel 

ties,    straight O.GO 

35    lin.    ft.    railroad    track,   steel 

ties,    curved 0.75 

1,200     lin.      ft.     railroad     track, 

wooden   ties,   straight 0.65 

200      lin.      ft.      railroad      track, 

wooden   ties,   curved 0.90 

2  switches,  steel  ties,  ea 35.00 

10  switches,  wooden  ties,  ea....  30.00 

Storage  battery  locomotive  (lump 

sum)    2,850.00 

Crane  runway  (lump  sum) 100.00 

Power    rails    for    crane     (lump 

sum)    190.00 

Locomotive  crane  (lump  sum)..  5,000.00 
Screenings  bucket  (lump  sum).  100.00 
60-in.  venturi  meter  (lump  sum)  3,500.00 
Reconstruction    sewage    force 

main    (lump  sum) 600.00 

Indicating     apparatus      (lump 

sum)    '. .        700.00 

20,000  lb.  iron  castings 0.055 

37,000     lb.     miscellaneous     ateel 

work    0.07 

260,000    lb.    steel    reinforcement 

bars    0.025 

5,000     lb.     wrought     steel     floor 

plates    0.10 

200     sq.      yd.      surfacing     floors, 

granolithic    finish 1.00 

280  sq.  yd.  surfacing  floors,  con- 
crete hardened 1.00 

500    lin.    ft.     pipe    railing,    plain 

knobs    2.50 

40    lin.     ft.     pipe    railing,    brass 

knobs    3.00 

2     stop     plank     gates     for     grit 

chamber,    ea 30.00 

Superstructure.     Westerlo     Sta- 
tion   (lump  sum) 18,439.00 

Superstructure,       Gate       House 

(lump   sum) 1,481.00 

Superstructure,       Tool       House 

(lump   sum) 2,157.00 

Patroons      pumping     station 

(lump   sum) 13,100.00 

Work    appurtenant    to    Patroons 

Station   (lumpsum) 1,400.00 

200    working    days    for    comple- 
tion, per  day 20.00 

Total $172,772.25 

♦  Norwood,  Ohio. — Contract  for  con- 
structing sanitary  sewer  in  Lexington 
Avenue,  awarded  John  Dempsey,  Nor- 
wood,  at   $7,500. 

♦Indianapolis,  Ind. — Contract  for  con- 
structing an  interceptor  to  connect  War- 
man  Avenue  main  sewer  with  Harding 
■Street  interceptor,  awarded  Columbia 
Constr.  Co.,   Indianapolis,  at  $22,827. 

♦  Indianapolis,  Ind. — Contract  awarded 
Columbian  Constr.  Co..  to  construct  an 
interceptor  to  connect  new  Harman 
Avenue  main  sewer  with  Harding  Street 
interceptor    at    $22,827. 

♦  Kenosha.  Wis. — Contract  for  con- 
structing sewers  (bids  opened  Sept.  17  by 
Street  Assessment  Com.  awarded  Joseph 
Kennedy,  Fargo,  at  $149,828.  B.  C.  Bren- 
nan.  City  Engr. 

♦Ames,  Iowa. — Contracts  awarded  as 
follows  for  constructing  sewers  (bids 
opened    Sept.    20). 

♦Sanitary  sewer  and  subdrain.  Dear- 
born Constr.  Co.,  Waterloo.  $24,789 
(awarded  contract);  Cole  Bros.,  Ames. 
$25,962;  Moore.  Seig  Co..  Waterloo,  $26,- 
134;  Public  Service  Constr.  Co..  Omaha, 
$28,124. 

♦Sanitary  sewer — Ward  Four:  Dear- 
born Constr.  Co.,  $13,961  (awarded  con- 
tract): Cole  Bros.,  $14,501;  Moore.  Seig 
Co.,  $14,563;  George  M.  King.  Des  Moines. 
$14,647. 

♦Storm  sewers;  Dearborn  Constr.  Co.. 
$28,937;  Cole  Bros.,  $32,570;  Moore  Seig 
Co..  $31,8.55;  Public  Service  Constr.  Co.. 
$35,302.      A.    B.   Maxwell.    City   Clk. 

St.  Paul,  Minn. — Sicms-Cary  Co.,  514 
Germania  Life  Bldg..  submitted  lowest  bid 
for  constructing  p-redericka-Fairmont 
sewer  system.  $95,000.  $100,000  and  $102,- 
000,  according  to  material. 

Centervllle,  S.  D. — Following  are  four 
lowest  bids  opened  Sept.  20  by  Soren 
Christinsen,  City  Aud.,  for  constructing 
sewer  system:  Schruth  &  Jackson,  Fargo. 
$24,066;  H.  T.  Gerisher,  Grand  Forks, 
N.  D.,  $24,935;  Ellerman  &  McClaln, 
Yankton.  $26,075;  Turner  Bros.,  St.  Paul, 
Minn..   $27,500. 

Whitehall,   Mont.— See   "Water  Works." 

Seattle,  Wash. — Lowest  bid  opened  by 
Bd.  Pub.  Wks.  for  constructing  overflow 
sewers  in  First  Avenue  and  other  streets 
was  submitted  by  McDonald  &  Jones. 
Globe    Building,   at   $15.5<9. 


BRIDGES 


PROPOSED     WORK. 

Westport,  Conn. — i^tate  Highway  Comn., 
Hartford,  adopted  plans  of  Strauss  Bas- 
cule Bridge  Co..  Chicago,  for  lift  bridge 
over  Saugatuck  River  at  Westport.  Con- 
tract soon   to  be  let. 

Jamesvllle,  N.  Y. — Concrete  culvert  on 
Delaware  Lackawanna  &  Western  R.  R. 
Co.,  one  mile  south  of  Jamesville,  is  re- 
ported to  be  destro.ved  bv  f!cods.  George 
J.   Ray,   Ch.  Engi.,  Hoboken    N.  J. 

Mllburn,  N.  J. — See  "Railroads." 

New  Brunswick,  N.  J.— About  $69,000 
bridge  bonds  .sold  by  Middlesex  Bd.  Free- 
holders. 
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Oo.  Aud..  for  bfidces  In  Jiyot  and 


ty       _ 

m  nui 

IIM.M 


Ha.  Ind.— RMwrtad  dty  and 
enuMerlncTundlns  a  bridm 
.CTMk  at   McrldUn  Street  to 

-.^^T^r—zz:^,  '"d.— Com™.  Dcvbom 
»*•  .0«S»  0»«»U«a  "elected  aite  at  Oat- 
OHUa  nord  aa  aite  for  erection  of  brtdce 
^•^**"«h«y    Creek;     eeUmated    coat 

m^SS!^^^SlJ!^^rS?!S!^  propoaea  oon- 
■oyctlB*  el«ht  reinforced  ooacrete  bridcea 

fS^srSit.'iu.'Br^  •*^'  '•'*'*'-• 

52!~.'*'  t*.'?**  O*^*-  *  '«>'  vUduct.  Ad- 
draaa  Hush  Mclndoe.  Mayor. 

vACS-K^"*?.?-^  N.  Main  Street 
Vla*yct  bcpda  will  be  K>ld  Oct.  ».  a  A. 
irnMiiMiu,  Oonr.  of  Revenue. 


»J"VJ-~!5  Ma.— Contract  about  to  be 
tLJSL  w2.*Sf    ^n^racJInc    Chouteau 

»»•;••*,  FMaeo  R.  R.  Co.  $U.O00.  and  Mla- 
aoBTl  j^cUc  Ry.  tlU.MO  of  coat. 

Mi2?D**!S'-  Ar*^— Plana  completed  by 
S^.!!^*^^!!!-  *!**«  "'«bway  Endneer 
■•<**•  !*•  ft.  kmc  orer  Bodcaw  Creek. 


"aekjort.  T«^-<:itlien«  of  the 
»taa  nM.«M  bonda  to  cooatruct  a 
ay    from    Rockfort    to    Lamar. 


M,iUTt~i'imm\ m I ~i~ — -■»»~""  "■    me   County 
Za**  3«a».«a«  bonda  to  cooatruct  a  cause- 
way   from    Rockfort    to    Lamar,    acroea 
aajBay.  about  U.OOO  n.   lona.     Ad- 
Ooonty  Clerk.  Corpus  Chrlatl. 

.a^a^'      Wa*i.— See      "Pavlns      and 


•♦aaparjOraj— e.    Murray.    Actlna    Ch. 

C2i  _St-  ''i?"*  ?■'*«•  Bulldin*.  Port- 
lud.  vritaa  that  the  bridce  to  be  con- 
^•2«1  ^"f*"  Palouae  River  near 
S5B?  is  •*  Sf."  "****  drder  brldse 
bavtac    three    70-fL    apana    on    concrete 


IJartUnd.       Ore,— See       "Pavlns      and 


0»*"»ae.  Cal.— Constmctlon  of  brtdsa 
«*arllBcramento  lUver  at  Orlmcs  la  con- 
•aSgalad  by  Bd.  Superrs.  of  Sutter  and 
oaMaa  Coantlea:  con  about  li&o.OM. 
Tuba  City,  eoutity  aeat  Butter  County. 

£i*!gi:  J*****  '"P""  <""  be  aold  Oct.  U 
by  CO.  Bd.  »upar»l«wa  (C.  A.  Hunt.  Ok.). 

''Jja»ea.     Art».— Reported     plana     and 

isriHnaiie—  daalrti  by  Buparrtaora  for 

dsaa  oeer  (Mia  River,  one  at  WU- 

aad  the  other  at  Kehrin:  ooM  $J0,- 

E.  8.  fltanTurd.  Co.   Bngr. 


•IDS     DESIRKO. 


t'ntil  .XTt.  11  by  C.  J. 
5.;j-*l:_  ■««aHI«hway  Oomr.,  Hart- 
tord.  (or  cooaCracUnc  brldae  In  East 
";25?-.  %?«!!»»««?«rar3^S«nby,^ 
vettiaad  in  EasteaeriBc  Reeocd. 

.£•2  if""*^  "•  y— t'nUI  Oct.  »  by 
Alftad  Oaae.  Jr..  Town  Hupt.  for  oon- 
atrvettaK  ooncreta  arch  brldce  over  Hud- 
S"  '^"i^.F'S^'Vi  Coo«»««e  Steel 
ay.  Oo^  Parirgqy  BaUdlnc,  New  Tor*. 
INrJiarieLPj.— Reported  deatrcd  unUl 
Oct.  4  by  Co.  Comra.  Doylestown  tor  con- 
atrucUac  a  retoforeed  concrete  bridge 
over  PleaaaM  Bprtag  Craak. 

dealred     until 


^,.- — -.-^_  r?"  neporiM  oeaired  until 
CM.  t  by  Oo.  Ca«ra.  «or  conetruetlnc 
aMhar  eoscrete  »  xxi  bridae  aeroM 
Skannago  River 

Armdia.   Fia^  •    n   by  A.   U 

Dwiaaaa.  Co.  cm,  Tu;  fomMiIng  ma- 
taelal  and  eoaatrnailM  coocr^e  or  ateel 
or  eooibtaatioa,  brtdcaa  In  SpedaJ  Road 
~    "      ""'  Oordm  Somncr, 


aad  BryjsaPJIg. 


Ko.  1. 


■alsaMl.  Mlaa  Reported  daalrad  until 
Oct.  «  by  T.  A.  Ollmer.  Mftyor  and  Bd. 
AMcmcn,  for  oooatractlac  atael  and  con- 
creu  bridge  acroaa  Flak  Bhyou. 


Meridlaa.  Mlaa.— Reparted  desired  by 
Ca  Saparr.  antll  Oct.  4  to  eonatmet  n-n. 
apan  ataal  hrldsa  aaroaa  Oktlbbaha  Creek. 

R«perta«l  daired  until  Oct.  4  by  R.  L. 
Blanaa.  City  Clk.,  for  eooatructing  con- 
craU  brM^    J.  C.  Watts,  Oty  ~ 


Columbus.  Ohio.— t'ntil  Oct.  2S,  by  Bd. 
Co.  Comrs.  (John  Scott.  Clk.)  for  fur- 
nishing material  and  lonstructiHK  sub- 
structure of  Brown  bridge  over  Big  Run, 
Franklin  Township;  Nelswander  concrete 
culvert  and  approaches  on  the  MifTlin  and 
JeOersoa  Township  lines:  moving  Guth- 
rie Canal  bridge  from  Hmnilton  Township 
to  Brown  Road  over  Big  iiuii  in  Kranli- 
Un  Township  and  constructing  new  tloor 
systeih;  raising  and  widening  approaches 
to  Chenowelh  Sull  bridge.  Pleasant  Town- 
ship; constructing  roadway  on  Havens 
Corner  bridge  over  Black  Lick  Creek, 
Jefferson   Township. 

Ohio. — See  "Paving  and  Roads." 

Steubenvllle,  Ohio.  —  Iteported  desired 
until  Oct.  15  by  Co.  Comrs.  for  construct- 
ing steel  superstructure  of  bridge  in 
Smithfleld  Township  and  reinforced  con- 
crete bridge  on  Stale  Road  in  Springfield. 

Brownston,  Ind. — Vntil  Oct.  4  by  County 
Auditor  for  constructing  four  steel 
bridges,  each  80-ft.  span;  cost  $7,200. 

Knox,  Ind. — See  "Sewerage  and  Sewage 
DlsposaL" 

Lebanon,  Ind.— Until  Oct.  18  by  County 
Comrs.  for  constructing  two  reinforced 
concrete  bridges  and  repair  of  another. 
D.  M.  Clark,  Co.  Aud. 

MunsUr,  Ind.— Until  Oct.  7  by  Co. 
Comrs.  (George  O.  Schaaf,  Chmn.)  for 
constructing  a  through  i>ony  truss  span 
bridge  over  Hart  Ditch,  Brown  Street. 
Edw.  Simon,  Co.  Aud. 

Petersburg,  Ind. — Until  Oct.  5  by  County 
Comrs.  for  constructing  seven  steel 
bridges.     John  D.  Gray,  Co.  Aud. 

Illinois.  —  By  State  Highway  Comn., 
.Sprlngfleld.  for  constructing  bridges  as 
follows: 

Until  Oct.  4,  at  Cordes  station,  2  re- 
inforced concrete  and  steel  bridges, 
known  as  Burnet  and  Zachies,  spans  3.^ 
and  to  ft.,  roadways  16  ft.,  height  over 
all  16  and  9%  ft.  Engineer's  estimate. 
Burnet  bridge  II.SIO  and  Zachies  bridge 
ttn.  J.  A.  Davenport,  Supt.  Highways, 
Nashville. 

Town  Hall.  Eagle  Township,  construct- 
ing; reinforced  concrete  bridge,  known  as 
Moon  bridge.  24-ft.  8pan>  roadway  22  ft., 
height  over  all  13H  ft.  Engineer's  esti- 
mate tl.220.  George  L.  Farnsworth,  Co. 
Supt.,  Ottawa. 

Illinois.  —  By  State  Highway  Comn.. 
Sprlngfleld,  for  constructing  bridges  as 
follows : 

Oct.  9,  at  Kampsville.  for  constructing 
Main  Street  Bridge,  reinforced  concrete. 
40-ft.  span,  20- ft.  roadway,  height  oyer  all 
1<  ft..  In  Road  Dist.  No.  2:  Englneer'.s 
estimate  $1,760.  John  A.  Elarley,  Co. 
Supt.  of  Highways,  Ritchtown. 

Oct.  12.  at  Mount  Sterling,  constructing 
Clark  Bridge,  reinforced  concrete.  36-ft. 
span.  18-ft.  roadway.  12  ft.  high:  Engi- 
neer's estimate  11.160.  W.  O.  Grover,  Co. 
Su»t..  Mount  Sterling. 

Oct.  15.  at  Quincy,  Wolf  Ridge  Bridge, 
constructing  reinforced  concrete,  10-ft. 
span,  16-ft.  roadway.  13H  ft.  high;  En- 
gineer's estimate  $845.  L.  I-.  Boyer,  Co. 
Supt..  Quincy. 

Oct.  29.  at  Rockford.  State  Street  Bridge, 
constructing  steel  structure,  with  con- 
crete floors  on  old  stone  abutments  and 
partly  reinforced  concrete  abutments, 
140-ft.  span,  24-ft.  and  one  8-ft.  walks,  20 
ft.  high:  Engineer's  estimate  $10,735.  A. 
It.  Carter,  Co.  Supt.,  Rockford. 

Concordia,  Kan,  —  ITntll  Oct.  25  bv 
George  C.  Gullbert,  Co.  Clk.,  for  con- 
structing 11  reinforced  concrete  bridges. 

Washington,  Kan.  —  Reported  desired 
until  Oct.  12  by  Co.  Comrs.  (E.  V.  Mc- 
Kelvy,  Clk.)  for  constructing  a  200-ft. 
bridge  In  Hanover  Township.  40-ft.,  36-ft. 
and  60-ft.  superstructures  in  Brantford 
Township. 

Wichita,  Kan.— Reported  desired  until 
Oct.  11  hv  H.  M.  Barrett.  Co.  Clk.,  for 
constructing  four  concrete  and  steel 
bridges,  two  3fl-ft..  one  40-ft.  and  one 
24-ft..  width  of  roadway  27  ft.  Edgar  V. 
Moone,  Co.   Engr. 

Los  Angeles,  Cal.— Until  Oct.  18  by 
County  Bd.  Hupen-.  Ixjs  Angeles  (H.  J. 
Lelande.  Clk.).  for  furnishing  material 
and  constructing  four  bridges  as  follows: 
One  ovtr  Santa  Clara  River,  one  over 
South  Fork  of  Santa  Clara  River,  one  over 
Castlac  Creek,  and  one  over  San  Fran- 
ciwiulto  Creek. 

San  Jo«4.  Cal.— Until  Oct.  4  by  Bd. 
Superv.  (Henry  A.  Pflster,  Clk.)  for  con- 
structing reinforced  concrete  bridge  on 
Payne  Avenue. 

VIsalla.  Csl.— Reported  desired  until 
Oct.  12  hv  City  Clk.  for  constructing  a 
concrete  bridge,  M  ft.  wide,  and  16-ft. 
roadway  across  Mill  Street. 

Sta,  Martina,  Que,— Reported  desired 
until  OcL  4  by  Nap  Mallette,  Secy.. 
Treas  .  for  constructing  85-ft.  span  steel 
bridge  on  concrete  abutments  at  outlet  of 
Beau  River. 

Vancouver,  B.  C— See  "Hydraulic  <3on- 
utructlon  and  River  Improvements.'' 

PRICES     AND     LETTINOS. 
■kl luHcatet  OMjard  of  contract. 

#8carboro.  Ma.— <;ontract  for  con- 
»tru<ftnK  concrete  State  bridge  across 
Nf/nenuch  River  at  Scarboro  awarded 
Hasaam  I'aving  Co..  Worcester,  Mass.,  at 
l?500  PercenUge;     estimated     cost 


Aberdeen,    Wash.— Following   are    the    unit    prices    of    four  lowest    bids    opened 

Sept.  8  (or  constructing  a  steel  bridge,  one  260-(t.  span  and  one  118-ft.  (L.  D.  Kelsey 
City  Engr.):  (a)  Weymouth  Constr.  Co.,  $20,810;  (b)  J.  R.  Wood,  $21,829;  (c)  Coast 
Bridge  (To.,  $22,208;  (d)  E.  E.  Davis  &  Co.,  $22,440. 

(a)                  (b)  (c)  (d) 

Erection  of  steel ...$4,556.00        $6,250.00  $4,618.00  $6,020.00 

Kepalrs   to  piers 5,323.00           7,100.00  6,640.00  5,316.00 

200  ou  vd.  riprap 3.00                  3.00  3.20  3.00 

Machinery    repairs 500.00           1,800.00  2,600.00  l,160.0n 

Operator's    house 600.00              950.00  530.00  770.ii 

Repairs  to  draw  span 4.500.00          2,500.00  2,725.00  2.282' 

New  floor  on  draw 3,700.00             2,950.00  3,Slo  ■ 

65  M.  ft.  new  floor  for  draw  rest  Ibr 20.00               19.00  17.50  18. n 

1500  lin.  ft.  piles  for  draw  rest 0.50                 0.25  0.40  0.; 

On  the  375,000  lb.  steel  work  f.o.b.  Aberdeen,  North  West  Bridge  Co.  bid  .03: 
cts.  and  Toledo  Bridge  &  Crane  Co.  bid  .03375  per  lb.  Total,  $14,062.50  and  $12,656.- 
respectively. 


-ABinghamton,  N.  Y.— Contracts  for 
constructing  five  concrete  highway 
bridges  and  ihoving  present  girder  bridge 
(l)ids  opened  Sept.  22)  awarded  as  fol- 
lows: To  Owego  Concrete  Co.,  Owego, 
Conklln  Avenue  Bridge,  at  $5,500;  to  Fos- 
ter Constr.  Co.,  Newark.  N.  J.,  Eldredge 
Street  Bridge  and  Water  Street  Bridge,  at 
$2,978  and  $8,658  respectively;  Van  Name 
&  Case,  Horsehead,  Morris  Street,  Hol- 
land Street  and  moving  bridge,  at  $1,939, 
$1,110  and  $1,486  respectively.  D.  W. 
Foster,  City  Clk. 

Buffalo,  N,  Y. — Eastern  Concrete  Steel 
Co.,  Buffalo,  submitted  lowest  bid  ivt  ?46,- 
272  for  constructing  Bailey  Avenue 
Bridge  over  Pennsylvania  Railroad. 

#South  Amboy,  N,  J. — Contract  for  con- 
.structing  Strauss  bascule  lift  bridge  over 
Matawan  Creelv  between  Keyport  and 
South  Amboy  awarded  by  Bd.  Freehold- 
ers to  F.  R.  Lone-W.  C.  Broadhurst  Co., 
Hackensack,  at  $36,220. 

♦PInevllle,  Ky, — Contract  for  con- 
structing steel  bridge  300  ft.  long  over 
Cumberland  River  awarded  by  Fiscal 
Court  to  Vincennes  Bridge  Co.,  Vincennes, 
Ind.,  at  $9,021. 

-^Fredericksburg,  Ohio, — Contract  for 
constructing  steel  bridge  at  Fredericks- 
burg (bid.s  opened  Sept.  14)  awarded  by 
Co.  Comrs..  Youngstown,  to  Massillon 
Bridge  &  Structural  Co.,  Massillon.  at 
$11,333.  Next  three  lowest  bidders:  Penn 
Bridge  Co.,  Beaver  Falls,  $13,200;  Wymer 
Harris  Constr.  Co.,  Youngstown,  $13,487; 
Capitol  Constr.  Co.,  Columbus,  $13,569. 
H.  C.  Fox,  Secy.  Dept.  Pub.  Service. 

■A-Red  Oak,  lowia. — Contract  for  con- 
structing steel  bridge  over  river  near 
Grant  awarded  by  County  Bd.  to  Red  Oak 
Bridge  &  Iron  Wks.,  Red  Oak,  at  $6,400. 

-^Mankato,  Kan.  —  Contract  awarded 
Western  Bridge  Co..  Harrison,  Vittle,  Mo., 
for  constructing  Lovewell  Bridge,  at 
$5,594;  also  repairs  amounting  to  $3,000. 

4rRoundup,  Mont. — Contracts  awarded 
Security  Bridge  Co.,  Billings,  as  follows 
for  constructing  bridges  across  Mussel- 
shell Ulver:  The  Gage  bridge,  122.5  ft. 
span  at  $6,988,  and  the  Delphi  and  Rye- 
gate  bridges,  each  140  ft.  span,  at  a  total 
of  $8,990.     Ray  E.  Bushnell,  Co.  Surveyor. 


PAVING  AND  ROADS 


PROPOSED     WORK. 

Boston,  Mass, — Paving  E.  First  Street 
with  granite  block  is  contemplated  by 
cl  ty. 

New  Britain,  Conn, — Bd.  Public  Wks. 
voted  to  pave  Elm  Street,  cost  about 
$27,000. 

Buffalo,  N,  Y. — Contract  about  to  be  let 
by  Comr.  Pub.  Wks.  for  paving  Exeter 
Avenue  and  Galveston  Place  and  repav- 
ing  Jersey  Street. 

New?  York,  N.  Y. — Following  paving  tp 
be  laid  In  borough  of  Manhattan  (Marcus 
M.  Marks,  Boro.  Prcs.): 

Granite  block.  Eighteenth  Street,  from 
Fourth  Avenue  to  Broadway,  widen  and 
repaving  Duane  Street,  from  Rose  to 
William  Streets. 

Sheet  asphalt.  Fifty-first  Street,  from 
First  to  Third  Avenues;  Fifty-second 
Street,  from  Fifth  to  Sixth  Avenues;  15l!?t 
Street,  from  Amsterdam  Avenue  to 
Broadway;  Lexington  Avenue,  from 
Twenty-flrst  to  twenty-third  Streets; 
Twenty-second  Street,  from  Lexington  to 
E?'i''"l-^J"'""*''-  f^olumbus  Avenue,  from 
Sixty-fifth  to  Sixty-ninth  Streets:  Sixth 
Avenue,  from  Twenty-third  to  Tlilrty- 
Mcond  Streets:  Twenty-fifth  Street,  from 
Broadway  to  Sixth  Avenue;  Thirty-sec- 
ond Street,  from  Fifth  Avenue  to  Broad- 
way: 'Thirty-second  Street,  from  Sixth  to 
Seventh  Avenues. 

Sidewalks,  Cathedral  Parkway  (110th 
Street),  from  Seventh  to  Eighth  Avenues. 

Jersey  City  N,  J,— Later  reports  state 
that  new  bids  will  be  received  by  City 
(pommlBslon  for  repaving  Garfield  and 
Arlington  Avenues. 

Madlspn,  N,  J^AII  bids  opened  Sept. 
17  by  Borough  Council  for  3000  sq  vd 
Kfi!'.*'"??'  9"  Waverly  Place  and  Prbs- 
»^.„,i^r„^^i  rejected,  being  excessive. 
i^eceWed  ''«»'>'•*«    new    Elds    will    be 

Oastonla.N.  C,— About  $50,000  paving 
bonds  sold  by  Bd.  County  Coiiirs. 

,«,^i"U°Ki  ^,'  ^■T?''    Aldermen  voted  to 
pave  35  blocks  with  sheet  asphalt. 

Wilson,   N,  C— See  "Water  Works." 


Palatka,     Fla.— Citizens    voted     $208.0' 
bond     issue     for    constructing    roads    anu 
bridges. 

Columbus,  Miss. — $P0,000  highway  bond.s 
reported  to  be  sold  Oct.  4  by  Bd.  Superv. 

Park  City  (P.  O.  Knoxviile),  Tenn.— 
John  A.  Anderson,  Recorder,  writes  Mag- 
nolia Avenue  is  to  be  paved  with  asphalt, 
about  50.000  .sq.  yd.,  on  concrete  I'ouml., 
and  20,000  lin.  ft.   curbing. 

Calcutta,  Ohio. — .\ll  bids  opened  for  im- 
proving three  roads  leading  out  of  Cal- 
cutta rejected  by  St.  Clair  Township 
Trustees,  being  in  excess  of  estimated 
co.sts.  According  to  reports,  new  bids 
will  be  received. 

Canton,  Ohio. — City  Council  considering 
paving  Fourth  Street  S.  E.  and  Sterling 
Avenue  S.   E. :  cost  about  $116,000. 

Cleveland,  Ohio. — City  Council  voted  to 
pave  E.  Piftv-ninth  Place,  De.arl)Orn. 
Baxter.  Trent,  Oakfleld.  Rexford.  and 
llnttv  Avenues.  W.  Sixty-second  Street. 
E.  Seventy- fifth,  E.  124th,  and  other 
streets. 

Newrburg  Heights,  Cuyahoga  County, 
Ohio,— Bonds  for  $28,714  will  be  sold  Get. 
4  by  J.  \.  Fitzf;erald.  Village  Clk.,  New- 
burg  Heights,  for  grading,  draining,  curb- 
ing and  paving  witii  vitr.  brick  or  Ijlock, 
Beta.  Bridgeview,  Gamma  and  Sigma 
Avenues. 

Indianapolis,  ind. — Reported  County  In- 
tends spending  about  $200,000  on  ro.Tds 
next  year.      Address  County  Clerk. 

St.  Paul,  Minn. — The  City  Council  voted 
to  pave  with  asphalt  concrete  Prescott 
Street  and  State  Street  and  Oakdale  Ave- 
nue with  brick;  cost  about  $22,260. 

Kansas. — Earl  Akers,  State  Treasurer, 
Topeka,  is  in  favor  of  issuing  $25,000,000 
bonds  for  constructing  permanent  State 
roads. 

North  Platte,  Neb.— Citizens  voted  $16, 
000  bonds  for  paving  street  intersecti 

North  Platte,  Neb.- 
000     paving     bonds. 
Engr..   Nortli   Platte. 

Kansas  City,  Mo. — City  Council  voted  to 
pave  Forty-fifth,  Indiana,  .\skew  and 
Twenty-fourth  Streets. 


-Citizens  voted 
C.     J.     McNamara, 


ions,    I 
$16,-     ■ 


Eureka  Springs,  Ark. — Plans  completed 
by  Hugh  R.  Carter,  State  Highway  Engi- 
neer, at  Little  Rock,  for  construction  of 
25  miles  macadam  road  between  Eureka 
,Springs   and    .Seligman. 

Orange,  Tex. — See  "Hydraulic  Con- 
sti-nctioii  and   River  Improvements." 

Deming,  N.  M. — Citizens  of  county 
Sept.  14  voted  $100,000  bonds  for  highway 
improvements.     C.  R.  Hughes,  Co.  Clk. 

Everett,  Wash. — City  Council  voted  to 
construct  cement  sidewalks  and  concrete 
curbs  on  Harrison  Avenue;  cost,  about 
$18,000. 

Kaiama,  Wash. — Cowlitz  County  Comrs. 
considering  spending  $120,000  for  con- 
structing bridges  and  roads. 

Puyailup,  Wash. — City  Council  voted  to 
grade  ,and  gravel  Meridian  Street;  cost, 
about    $20,000. 

Seattle,  Wash.— A.  H.  Dimock,  City 
Engineer,  submitted  plans  iind  specifica- 
tions for  paving  Western  Avenue  to  Bd. 
Pub.   Wks.;   cost,   $30,875. 

Paving  of  Meridian  Avenue  is  contem- 
plated  by   city. 

Ciatskanle,  Ore. — Paving  of  Bridge  and 
Nehabem  Streets  is  contemplated.  Ma- 
terial not  decided  upon.  George  B. 
Conyers,  City  Recorder. 

Portland,  Ore.^Dept.  Pub.  Wks.  com- 
pleted plans  and  specifications  for  ex- 
tending Union  Avenue  to  Columbia  Slough 
Road.  A  bridge  219  ft.  long  and  58  ft. 
wide  with  fill  about  700  ft.  long  will  b' 
required;    cost   about  $66,000. 

San  Francisco,  Cal. — Portions  of  Ath- 
ens. Andcver  and  Worth  Streets  are  to 
be  paved  with  asphalt.  F.  J.  Churchill, 
Secy.  Bd.  Pub.  Wks. 

Idaho,  —  Edward  S.  Smith,  Ashton, 
Idaho,  i.^  Chief  Engineer  of  proposed  Yel- 
lowstone Park  Highway,  connecting  the 
park  with  present  State  Highway  System 
and  to  be  constructed  .lointly  by  U.  S. 
Forest  Service,  Fremont  County,  and 
,State  of  Idaho.  Surveys  will  be  completed 
about  Nov.  1.  and  construction  started 
next  spring.     Probably  60  miles  long. 

BIDS     DESIRED, 

Brooklyn,  N.  Y.— Until  Oct.  6,  by  L.  H. 
Pounds.  Boro.  Pres..  for  regulating,  grad- 
ing, curbing  and  laying  cement  sidewalks 
of   Bay    Thirty-fourth,    Sixty-first   Street, 
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Twenty-third  Avenue,  and  Lincoln  Place,  culvert,  Vinton  Co.,  Section  G,  on  Mc- 
paving  with  sheet  asphalt,  portions  of  Du-  Arthur-Logan  Road,  Swan  Township; 
mont  and  Williams  Avenues,  In  all  about     cost   |1,457. 


38.620  sq.  tt.  cement  sidewalk,  9990  lin.  ft 
steel  bound  cement  curb,  2900  sq.  yd. 
asphalt,  etc.     Total  security,  $10,100. 

Long  Island  City,  N.  Y.— Until  Oct.  5, 
by  Maurice  E.  Connolly.  Pres.  Queens 
Boro.,  for  improving  portions  of  Jerome 
and  New  York  Avenues,  in  all  about 
18,400  sq.  ft.  cement  sidewalks,  5000  lin. 
ft.  bluestone  curb,  4500  cu.  yd.  embank- 
ment, together  with  sewer  pipe,  man- 
holes, etc.  Also  for  200.000  gal.  light  road 
oil  or  refined  tar  oil  in  tank  cars  as  di- 
rected in  Boro.  of  Queens.  Total  secur- 
ity,   S5,000. 

New  Brighton,  S.  I,  N.  Y.— See  "Sew- 
erage nnd   .Sewage    Disposal." 

New  Brighton,  S.  1.,  N.  Y.— Until  Oct. 
5,  by  Calvin  D.  Van  Name,  Pres.  Boro. 
Richmond,   for  regulating,  grading,   laying 


Indiana. — By  County  Comrs.  for  con- 
structing roads  as  follows: 

Until  Oct.   14; 

New  Albany,  10,590  ft.  road  In  New 
Albany  Township.  Julian  T.  Miller,  Co. 
Aud. 

Until  Oct.  20: 

Franklin,  gravel  road  on  Johnson- 
Marion  County  Line,  %  miles  long.  H.  L. 
Knox,  Co.  Aud. 

Until  Nov  5; 

Columbia  City,  3  highways  in  Smith 
Township.  Thomas  A.  McLaughlin,  Co. 
Aud. 

WInamac,  Ind.— Until  Oct.  5,  by  Co. 
Comrs.  for  constructing  Reinholdt  gravel 
road  in  Tippecanoe  Township,  5  miles 
long.  Cost,  $9,231.  Also  for  constructing 
12  bridges  from  10  to  70  tt.  long. 

Des   Plalnes,    III.— Until   Oct^  13    by  Vil- 


M ail.— Following     are     three     J.  R.  Leewrlght,  426  \V.  Seville  Street;  P. 
o^t^fed  Sept.,28"by  Se.ectmer     ii,rg',"„'|o^Otf-'t?:,i-\<»'s".^.-'Mc': 

Clay,  Allegheny  Avenue  and  Tulip  Street; 

!•;.  H    Vare,  Lincoln  Building;  J.  A.  Miller. 

5512  Vine  Street;  M.  &  J.  B.  McHugh    892 

Markoe    Street;    Est.    D.    McMahon,    Ger- 

mantown    Avenue    and    Chelien    Avenue; 

Frank     Curran,     3023     Richmond     Street. 

Average  price  per  cu.  yd.  0.244  cts. ;  total 


Norwel  , 
lowest  bids  opened  _.._    ^ 
for    building    14,300   ft.    highway:    Wm.    !• 
Loud    &    Son,    Wollaston,    Mass.,    $10,806 
(awarded  contract);  Pallotto  &  Davis  Co., 
Lowell,   Mass.,   $11,145;    D.   J.   Sheehan   & 
Co.,  Lynn,  Mass.,  $11,360. 


•  Massachuietts.— Following     are      four 
lowest    bids    opened    Sept.    21    by    Massa- 


chusetts Highway  Comn.  for  constructing  $67,588.                                                              . 

a    road    in    Granby    and    South     Hadley  Asphalt  pavement,   6-in.   concrete   base, 

towns;  Lane  Constr.  Corp.,  Meriden,  Conn.,  Low    bidders:    Barber    Asphalt    Pa  v.    Co., 

$16  295    (awarded    contract);    William    M.  Land  Title  Building;  Eastern  Paving  Co., 

Flynt  Granite  Co.,  Monson,   $18,348;   Mid-  Penn  Square  Building;  Union  Pavmg  Co., 

dlesex  Constr.   Co.,   Boston,   $18,430.  Thirtieth  and  Locust  Streets;  Phila.  Pav- 
ing Co.,   1345  Arch  Street.     Average  price 


sidewalks,    etc.,    and    paving    portions    of     j^ge   Trus.   lor  constructing  4500  yd.   one 


Barrett  Boulevard,  Frelinger  Road,  and 
Havenwood  Road,  in  all  about  19,500  sq. 
ft.  cement  sidewalk.  13,674  sq.  yd.  bitu- 
minous macadam  pavt.,  7570  lin.  ft. 
cement  curb  with  steel  guard,  2015  sq.  yd. 
vltl.  brick  gutters,  etc.  Total  security, 
$10,900. 

Hoboken,  N.  J.— Until  Oct.  13  by  City 
Comrs.  for  improving  First,  Third  and 
Harrison  Streets,  in  all  about  4250  sq.  yd. 
paving. 

Montclair,  N.  J.— Oct.  11  by  Harry 
Tripiiott,  Town  Clerk,  for  paving  with 
asplialllc  concrete,  sheet  asphalt,  war- 
renite,  amiesite  or  asphalt  block  on  Upper 
Mountain  Avenue,  approximately  10.000 
lin.  ft.,  advertised  in  Engineering  Record. 

Paterson,  N.  J. — Reported  desired  until 
Oct.  ,"i  for  macadamizing  27  streets  and 
grading  and  curbing  3  streets.  H.  J. 
Harder,  City  Engr. 

Altoona,  Pa. — Reported  desired  until 
Oct.  4  tor  16.000  yd.  paving  and  8000  ft. 
curbing.  D.  W.  Dillman,  Engr.,  Altoona 
Tribune  Building. 

Hagerstown,  Md.— Until  Oct.  5  by  Co. 
Comrs.,  Hagerstown  (Harry  M.  Hartle, 
Clk.),  for  constructing  sections  of  State 
Aid  Highway  from  Indian  Springs  to  Big 
Pool,  1.89  miles,  and  between  Williams- 
porl   and  Clearspring,  about  1.10  miles. 

Washington,  D.  C— Until  Oct.  19  by 
Secretary  Commis.sioners  1).  C.  for  pav- 
ing with  sheet  asphalt,  asphalt  block  and 
bitulithir,  advertised  in  Engineering 
Record. 

Pensacola,  Fla. — Reported  desired  until 
about  Oct.  16  by  City  Comrs.,  for  three 
blocks  of  pavement  around  Pensacola 
Hospital.  Probable  cost,  $10,000.  L.  Earle 
Thornton,  City  Engr. 

Columbus,  Miss. — Until  Oct.  13  at  Co- 
lumbus as  follows,  for  macadam  roads, 
graded,    drained   and   surfaced   with   rock: 

By  Highway  Comn.  of  Supervisors, 
Dist.  No.  4,  for  35  miles. 

By  Highway  Comn.,  Artesia  Road  Dist., 
11^  miles. 

By  Highway  Comn.,  Bent  Oak  Road 
Dist..  5  miles.  Gus.  E.  Hauser,  Jr.,  Con- 
sulting Engr.,  Columbus,   Miss. 

Raymond,  Miss. — Reported  desired  until 
Oct.  4  by  Bd.  Superv.,  Jackson  (W.  W. 
Downing.  Chancery  Clk.),  for  construct- 
ing about  H4  miles  of  road  and  putting 
covering  on  about  2  miles  of  Rankin  Pike. 

Canton,  Ohio.— Until  Oct.  6  by  Co.  Bd. 
Comrs.  for  furnishing  material  and  im- 
proving (jadro-Bartvilie  Road.  Plain  and 
Lake  Townships,  on  brick  pavement.  50,- 
306  sq.  yd.;  50,306  sq.  yd.  wire  cut  or  re- 
pressed block;  58,569  sq.  yd.  concrete 
pavement;  27,165  cu.  yd.  bituminous 
macadam. 


course  reinforced  concrete  pavt.  Engi- 
neers Central  Bureau  of  Consulting  En- 
gineers, 1403  Harris  Trust  Bldg.,  Chicago. 

Green  Bay,  Wis.— 'Reported  desired  un- 
til Oct.  4  bv  Com.  on  Streets  (F.  Bieme- 
ret,  Chmn.)  for  grading  and  placing 
graveling  or  crush  stone  on  portions  of 
W.  Mason  Street  and  paving  with  con- 
crete several  alleys. 

Des  Moines,  Iowa.— Until  Oct.  6  by 
Horace  Susong,  City  Clk.,  for  paving  with 
either  No.  1  vitr.  brick  or  vertical  fiber 
brick  on  a  6-in.  Portland  cement  con- 
crete foundation,  portions  of  Oak  Park 
Avenue  and  portions  of  east  and  west 
alleys,  between  Locust  Street  and  Grand 
Avenue,  and  east  and  west  alleys  be- 
tween Walnut  and  Locust  Streets,  with 
vltr.  brick,  vertical  fiber  brick  or  sheet 
asphalt  or  Warren  bitulithic  on  8-in. 
Portland  cement  concrete  foundation,  in 
all  about  7228  sq.  yd. 

Hardin,    Mont. — Reported    desired  until 

Oct.    t   by   Co.   Comrs.    (R.    P.    Ross,  Clk.) 

for  4'/4  miles  of  road  between  Big  Horn 
River  bridge  and  Dry  Creek. 

Missoula,  Mont.— Until  Oct.  6  by  L.  E. 
Harris,  City  tnk.,  for  constructing  pave- 
ment of  vitr.  brick,  creosoted  wood  block, 
standard  bitulithic,   or  asphaltic  concrete. 


dlesex  Constr. 

-^Connecticut.  —  Following  are  bids 
opened  Sept.  22  by  State  Highway  Com- 
missioner, Hartford,  for  State  road  work: 

*New  Haven  and  North  Haven,  10,418 
lin.  ft.  bituminous  concrete  on  New  Haven 
turnpike:  Union  Paving  Co.,  Schenectady, 
$22,981  (awarded  contract).  Next  three 
lowest  bidders:  Lane  Constr.  Corp.,  Meri- 
den, $23,172;  C.  W.  Blakeslee  &  Sons, 
New  Haven,  $28,788;  Connecticut  &  Rhode 
Island   Co.,   Meriden,    $30,345    (amiesite). 

•Brookfleld,  10,850  lin.  ft.  graded  con- 
struction on  Danbury  Road:  Louis  Longhi 
&  Bro.,  Torrington,  $11,191  (awarded  con- 
tract). Next  three  lowest  bidders:  Fram- 
ingham  Contr.  Co.,  South  Framington, 
$11,385;  John  de  Michiel  &  Bro.,  Torring- 
ton. $11,722;  R.  G.  Miller  Contr.  Co.,  Hart- 
ford,  $11,844. 

♦Orange  — 13.806  lin.  ft.  bltummous 
macadam  on  Main  St.  and  Congress  and 
Savin  Avenues:  Robert  S.  Daley  Contr. 
Co..  New  Haven,  $28,448  (awarded  con- 
tract). Leonardo  Suzie,  Meriden,  $31,833; 
C.  W.  Blakeslee  &  Sons,  New  Haven, 
$33,701:  B.  D.  Pierce,  Jr.,  Co.,  Bridge- 
port. $34,579. 

■*Colebrook — A  section  of  5-in.  native 
stone  macadam  on  RobertsvlUe  Road 
awarded  to  Frank  A.  Wilcox,  Norwich, 
at  $7  852 

Stamford— .30,080  lin.  ft.— -(a)  native  stone 


$1,625  per  sq.  yd.;  total  $140,576. 

Repavlng  with  vitrified  block  on  6-ln. 
concrete  base.  Low  bidders:  Cunning- 
ham Paving  &  Constr.  Co.,  1345  Arch 
Street,  and  J.  J.  McHugh,  1430  S.  Penn 
Square.  Average  bid  $2.12.  per  sq.  yd.; 
granite  block  $2,943  per  sq.  yd.;  total  of 
low  bids  $25,435.  ,    ^, 

Repavlng  with  wood  block.  Including 
mortar  cushion  and  6-in.  concrete  base. 
Low  bidders:  Phlla.  Paving  Co.,  1345 
Arch  Street;  Richard  Lamb.  136  Liberty 
Street,  New  York;  McNIchol  Paving  & 
Contr.  Co.,  1923  Cherry  Street.  Average 
bid  $2.83  per  sq.  yd.;  total  of  low  bidders 
$22,025. 

•Pittsburgh,  Pa. — Contracts  for  paving 
awarded  by  County  Comrs.  as  follows: 
With  brick,  2.7  miles  Elkhorn  and  Monon- 
gahela  Road,  in  Forward  Township,  and 
'A  miles  Lincoln  Highway,  in  Versailles 
Township,  to  J.  W.  Butler,  Pittsburgh,  at 
$99,959  and  $9,100  respectively;  2.37  miles 
Round  Hill  Road,  with  macadam,  to  John 
R  Howley.  237  Fourth  Avenue,  $35,956, 
and  1.75  miles  Scotia  Hollow  Road,  with 
macadam,  in  Jefferson  Township,  to 
Ridge   Bros.   Co.,   Pittsburgh,  at  $34,137. 

-^Wilmington,  Del.— Following  are  2 
lowest  bids  opened  by  Levy  Court  Sept. 
14    for    constructing   about    3    miles    stone 


macadam;  (H)  gravel,  on  High  Ridge  Road         ^  Kennett    Pike;    John    F.    O'Neill 

(not  awarded):  John  Arborie.  New  Haven,     '"■»"  _____  ...  ..      — 

(a)  $31,829,  (b)  $28,288:  Louis  Longhi  & 
Bro..  Torrington,  (b)  $29  811:  Connecticut 
Good  Roads  &  Constr.   Co..   New  Britain, 

(b)  $30,782;  R  G,  Miller  Contr  Co.,  Hart- 
ford, (a)  $31,258,  (b)  $31,593;  Ahern 
Constr.   Co.,  Willimantic,    (a)   $32,092. 

Newington — 5.400    lin.    ft.      Lowest    bid- 
ders:   Connecticut    &    Rhode    Island    Co., 


Ul   on   5-ln.    concrete   base,    together  with     Meriden,  $10,715.  amiesite;   Thomas  Kear- 


all  accessories,  in  S|)ecial  Improv.  Dist. 
No.  41,  West  Pine  Street.  E.  S.  Hatha- 
way, City  Engr. 

Kansas  City,  Mo.— Until  Oct.  5  by  Bd. 
Pub.  Wks.  (Thomas  F.  Callahan,  Secy.), 
for  paving  with  Portland  cement  concrete 
portions  of  Euclid  Avenue,  Forty-second, 
Fifty-third  and  several  other  streets. 

Pawnee,  Okla.— Until  Oct.  4  by  H.  A. 
Rexroad.  City  Clk.,  for  paving  approxi- 
mately 20,000  sq.  yd.  vitr.  brick  blocks 
with  cement  grout  filler  and  sand  cushion 
laid  on  concrete  base.  The  Benham  Eng. 
Co..  Colcord  Building,  Oklahoma  City, 
Engrs. 


ney.  Meriden.  $7,028.  tar  penetration,   and 
$8,036   asphalt   penetration. 

Litchfield— 4414  lin.  ft.  4-ln.  trap  rock 
macadam,  John  de  Michiel  &  Bro.,  Tor- 
rington,   $7,011,   lowest   bidder. 

-A-New  York,  N.  Y. — Contracts  awarded 
by  President  Boro.  Manhattan  as  follows 
for  sheet  asphalt  pavt.:  to  Sicilian  As- 
phalt Paving  Co.,  41  Park  Row,  Forty- 
fourth  Street  from  Madison  -Avenue  to 
324  ft.  east;  Sixty-sixth  Street  from  Park 
to  Fifth  Avenue,  and  Eighty-eighth 
Street  from  West  End  Avenue  to  Broad- 
way, at  a  total  of  $10,848.55:  Aztec  As- 
phalt Co..  90  West  Street.  Sixty-second 
Street     from     second     to     Fifth     Avenue. 


Issaquah,  Wash.— Reported  desired  un-  $18,121:  Asphalt  Constr.  Co..  208  Broad- 
til  Oct.  12  bv  Bd.  Co.  Comrs.,  Seattle  way.  Haven  Avenue  from  170th  to  172d 
(Bryon  Phelps,  Clk.)  for  constructing  Street.  $4,673:  Cleveland  Trinidad  Pav 
Bond  Road  No.  IS.  .         ~  .     .  ^_--    ^ -    .— 

Tonasket,  Wash. — Reported  desired  un- 
til Oct.  7  by  Co.  Comrs.  at  Conconcully 
for  grading,  draining  and  surfacing  Per- 
manent Highway  No.  4A  near  Tonasket. 


Mt.    Arba,   and   I.   J.   HolUngsworth,   Els- 
mere,  at  $31,582. 

-^Clearwater,  Fla. — Contract  for  paving 
with  brick  on  Franklin  Street,  including 
concrete  curb  and  gutter  (bids  opened 
Sept.  17)  awarded  Sept.  22  to  Pinellas 
Constr.  Co.,  Augusta,  Ga.,  at  $6,007.  R.  L. 
Davis,  Tampa,  bid  $6,207.  J.  N.  Drew, 
City  Engr. 

-^Louisville,  Ky. — Contracts  for  paving 
awarded  by  Bd.  Pub.  Wks.  as  follows: 
Brook  Street,  with  asphalt,  to  Louisville 
Asphalt  Co.,  Louisville,  at  $10,900,  and  for 
Dupuy  Street,  with  brick,  to  Henry  Bickel 
Co.,  Louisville,  at  $10,500. 

Cleveland,  Ohio. — County  Comrs.  rec- 
ommended for  award  of  contract  to  Pace 
Bros.,  Cleveland,  for  paving  514  miles  of 
road  between  Bedford  and  Twinsburg; 
cost  about  $94,000. 

-^Columbus,  Ohio. — Contract  for  paving 
with  asphalt  Rhoades  Avenue  awarded  by 
Bd.  Public  Service  to  A.  G.  Pugh,  Colum- 
bus, at  $15,000. 


-  „,     .  .  „         J     .  .  ♦Jeffersonvllle,  Ind. — Contracts  for  con- 

IS^-  J°-V  ^'^''*"",?'    %%TJlf    '^^rJll'it.^   "r?     structing  Lentz  Road  and  Coots  Road  In 
Third     to     Fourth     Street     (granite)     at     y^j^.^    ^^^    silver    Creek    Townships    re- 


Washington.  —  Reported  desired  until 
Oct.  11  by  State  Highway  Comrs.,  Olym- 
pia.  for  constructing  roads  as  follows: 

Dayton — Grading  and  surfacing  7  miles 
Inland  Empire  Highway  between  Waits- 
burg  and  Dayton. 

Colfax — Surfacing  with  gravel  17  miles 
Inland  Empire  Highway  between  Colfax 
and   Rosalia. 


$2,383 

Rochester,  N.  Y. — Julius  Friedrich  sub- 
mitted lowest  bid  for  paving  with  as- 
phalt on  Elmwood  Avenue,  at  $8,680. 

-*-Utlca,  N.  Y. — Contract  for  paving 
westerly  section  of  Parkway  from  Genesee 
Street  to  Sunset  Avenue  with  bitulithic 
awarded  bv  Bd.  Contract  &  Supply  to 
Harrv  W.   Roberts  Co.,  Utica. 


spectively  awarded  by  Bd.  County  Comrs. 
to  Martin  F.  O'Neil  at  $7,992  and  $15,900 
respectively. 

-t^Atlanta,  III. — Contract  for  paving  five 
blocks  with  brick  on  concrete  base 
awarded  J.  E.  Bretz,  Springfield. 


Chicago,   III. — Following  are  lowest  bids 

opened    by    Bd.    Local    Improvements    for 

paving   (price  given   per  sq.   yd.):   Camp- 

-♦•Bellevltle.    N.    J. — Contract    for   paving     i,eii   Avenue.    8200   sq.    yd.,    F.    P.    McCor 


Arcadia,  Cat. — ^Untll  Oct.  7  by  Bd.  Trus. 
for  constructing  16  miles  oiled  macadam 
road    and    approximately    10,000    ft.    con- 


Columbus,    Ohio.— Until    Oct.    8   by    Bd. 
Co.   Comrs.    (John  Scott,  Clk.),  Columbus, 

for   grading,    draining    and    macadamizing     crete  curb  and  gutter 
McCoy,     Cambridge     and     Millers     Roads, 
Perry     Township;     grading,     curbing    and 
paving  Ryan  Avenue,  Franklin  Township, 
and   .Mason  Road,  Marion  Township. 


East  Liverpool,  Ohio. — Until  Oct.  5  by 
Bd.  Trus.  Liverpool  Township,  City 
Building.  Market  and  Third  Streets,  for 
improving  portions  of  Jethro  Hollow 
Road  and  Parkway,  in  all  about  12,819 
sq.  yd.  brick  block  pavt.,  11,331  sq.  yd. 
cement  pavt.,  33,565  cu.  yd.  excav.  and 
145  cu.  yd.  concrete  retaining  wall.  John 
N.  George,  Engr.,  First  Natl.  Bank 
Building. 

Ohio. — Bids  desired  until  Oct.  8  by 
Stale  Highway  Dept.,  Columbus,  for  con- 
.stnicting  State  highways  in  counties  as 
follows:  Carroll  Co.,  Section  F,  Canton- 
Steubenville  Road.  Union  and  Lee  Town- 
shins,  waterbound  macadam.  14  ft.  wide, 
1.93  miles  long;  cost  $24,387.  Coshocton 
Co.,  Section  C,  Newcomerstown-Coshoc- 
ton  Road,  Tuscarawas  Township,  brick 
and  bituminous  macadam,  16  and  20  ft. 
wide.  1.88  miles  long;  cost  $41,041. 
Portage  Co..  Section  R,  Cleveland-Kent 
Road.  Franklin  Township,  concrete,  12  ft. 
wide.  2.63  miles:  cost  $28,190.  Mahoning 
Co.,  Section  R,  Akron-Canfield  Road.  Ber- 
lin Township,  waterbound  macadam.  11 
ft.  wide.  0.30  miles;  cost  $2,397,  Perry 
Co.,  Section  P.  New  Lexington-Athens 
Road.  Monroe  Township,  sandstone,  16  ft. 
wide.  3.61  miles;  cost  $53,228.  Perry  Co., 
Section  O.  Newark-.New  Lexington  Road. 
Heading  Township,  brick,  14  ft.  8  in.  wide, 
1.19  miles;  cost  $28,525.  Jefferso'i  Co., 
Section  I.  Ohio  River  Road.  Wells  Town- 
shin,  brick  and  concrete.  16  ft.  wide.  1.32 
miles:  cost  $16,804  and  $40,459  respective- 
ly.     Also    constructing    arch    bridge    and 


Los  Angeles,  Cal.— Until  Oct.  11  by  H. 
J.  I^lande.  Clk.  Bd.  Superv.,  for  paving 
on  portions  of  Friend.  Sweetzer  and  Pa- 
cific Avenues  and  Flores  Street  in  Road 
Dist.  No.  3;  also  Alameda  Street  in  Road 
Dist.  No.   4. 

Manhattan  Beach,  Cal.— Until  Oct.  6.  by 
Llewellyn  P.  Price,  City  Clk.,  for  improv- 
ing Sixth.  Seventh  and  adjoining  alleys, 
consisting  of  15,731  sq.  ft.  concrete  side- 
walks, 15,519  sq.  ft.  oil  and  screening 
pavt.,  etc. 

Santa  Ana.  Cal.— Until"  Oct.  6.  by  Bd. 
Superv.  for  reconstructing,  repaying  and 
rebuilding  with  a  4-in.  concrete  asphalt 
pavt.  4450  ft.  Garden  Grove  Road. 

Santa  Barbara.  Cal. — Until  Nov.  1  (re- 
advertisement)  bv  Bd.  County  Supervis- 
ors (C.  A.  Hunt.  Clk.)  for  paying  Booth.s 
Point   Road;   probable  cost  $17,689. 

Phoenix,  Ariz. — Until  Oct.  5  for  paving 
six  blocks  on  Madison  Street  with  bitu- 
lltliic.     V.  A.  Thompson,  City  Engr. 

Idaho.— Until  Oct.  15  by  State  Highway 
Comn..  Rolse  (George  11.  Barker,  Secy.), 
for  constructing  seven  miles  Idaho- 
Pacific  State  Highway  between  Welser 
and  (Canyon  Countv  Line:  cost  $8,500. 
E.   M.   Booth,  State  Highway  Engr. 

PRICES     AND      LETTINGS. 

itindlcales   awarded   contract. 

-^Maiden,  Mass.  —  Contract  awarded 
Holland  Constr.  Co..  Lawrence,  for  3000 
lin.  ft.  concrete  road  on  N.  Main  Street, 
at   $1.49   per  sq.  yd. 


Overlook  Avenue  with  asphalt  block 
awarded  bv  Town  Commission  to  Glen- 
field  Constr.   Co.  at  $15,042. 

-^Newark,  N.  J. — Following  are  four 
lowest  bids  onened  Sept.  16  by  Bd.  Street 
Hnd  Water  Comrs.  for  grading,  curbing, 
(lairging  and  paving  Front  Street  and  Say- 
brook  Place,  4200  sq.  yd.  granite  oblong 
pavt.,  Alex.  J.  Milmoe,  $23,621  (awarded 
contract):  Newark  Paving  Co.,  $23,632: 
itnlnh  Sangiovanni.  $24,250:  Jackson 
Contr.  Co.,  $24,371:  all  of  Newark. 

-♦Contracts  awarded  by  Bd.  Freeholders 
as  follows:  repaying  with  Warrenite  on 
Broad  Street  from  Bloomfleld  Center  to 
Bay  Avenue.  Bloomfleld.  and  Valley  Road, 
Montclair  from  Bloomfleld  Avenue  to 
Passaic  Countv  Line,  both  to  Standard 
Bitulithic  Paving  Co..  at  $37,517  and  $86.- 
450  respectively:  repaying  Wyoming 
Avenue,  South  and  West  Oranges,  with 
asphalt  block,  to  Bamberger-Chapman 
Co.,    at    $46,167. 


mick,  68  W.  Washington  Street,  $1.71; 
Harding  Avenue,  2000  sq.  yd.,  R.  F.  Con- 
way Co.,  6208  Sheridan  Road,  $L78; 
Forty-fourth  Street,  4800  sq.  yd.,  R.  F. 
Conway,  $1.74;  Leamington  Avenue,  1920 
sq.  yd.,  American  Asphalt  Paving  Co.. 
133  W.  Washington  Street,  $1.69;  Stew- 
art Avenue,  16.500  sq.  yd.  American  As- 
phalt Paving  Co.,  $1.64;  Ward  Street, 
2520  sq.  yd.,  R.  F.  Conway  Co.,  $1.70; 
Yale  Avenue.  System  66.800  sq.  yd.,  Frank 
Proudfoot,  127  N.  Dearborn  St.,  $1.48. 

Illinois. — Following  are  lowest  bids 
opened  Sept.  16  by  State  Highway  Com- 
mission, Springfield,  for  State  aid  work  on 
ro'^'s:  .      „     ^      », 

Kane  County— Earth  road.  Sect.  F. 
3390.04  ft.  long;  lowest  bidder,  Cameron 
Jovse  Company.  Keokuk.  Iowa.  $6,195. 
Concrete  road.  Sect.  G,  7400  ft.  long:  four 
lowest  bidders,  Grohne  Constr.  Co..  JoUet, 
111.  $11,988;  Reed  &  Reed,  Michigan  City, 
$12,995-    Connelly    &    Dunning.    Cht- 


Ind..    , -  ^     -       ^ 

Trenton,     N.    J.— Following    are    lowest     cago.   $13,189;   Logan   &  Gertz  Contr.   Co., 
bids    opened    by    City    Comn.    for    paving:     Elgin,  $13,300. 


E  Canal  Street,  with  Mount  Airy  granite 
block.  C.  A.  Reid  &  Co..  $3.16  per  sq.  yd., 
and  Eastburn  and  N.  Clinton  Avenues, 
with  Rermudez.  Newton  Paving  Co., 
Trenton,  at  $1.52  per  sq.  yd. 

Philadelphia.  Pa. — Lowest  bid  opened 
by  Bureau  Highways  Sept.  21  for  con- 
structing parkway  lietween  Sixteenth  and 
Seventeenth  Streets  submitted  by  Key- 
stone Constr.   Co..   Meadville. 


Piatt  County,  brick  road.  Sect.  B,  16,200 
ft  long;  four  lowest  bidders:  C.  A. 
Mlcheal,  Malloon,  $28,250:  A.  Pflzenmayer, 
Jr.  Terra  Haute,  $29,350:  Granite  City 
Lime  &  Cement  Co..  Granite  City.  $30,- 
399;  W.  S.  Lodge.  Monticello,  $31,013.  . 

-^Milwaukee,  Wis. — Contracts  for  pav- 
ing aggregating  about  $61,513  in  all 
awarded  by  city  as  follows:  Twenty- 
fourth   Avenue,   Cedar.   Flfty-flrst   Street, 


PhiiaHeinhla      Pa —Following     are     low     Center  Street  with  asphalt  to  Badger  Con 
,,,^i:.!;?e^^^''^lcertt^^^°Dlpt"lub,W,orks     ft-ct-on^^Co-;,  Rf<f„y ^f^^-.f  A^^li'u'; 


(William  H.  Connell,  Ch.  Bureau  of  High- 
ways) : 

Grading  231.671  cu.  yd.  Low  bidders: 
J  D.  Dorney,  1204  E.  Montgomery  Ave- 
nue; O'Neill  Co.,  7811  Germantown  Ave- 
nue- T  P.  Lee.  5629  Cherry  Street;  Alex 
Mcllhennv,  1230  S.  Twenty-eighth  Street: 


with  asphalt  to  F.  P.  Coughlin. 

-♦Clear  Lake,  Iowa. — Contract  for  about 
50  000  sq.  yd.  asphalt  pavement  at  Clear 
Lake  awarded  to  Bryant  Asphalt  Co., 
Waterloo,  at  $1.71  per  sq.  yd. 
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^Ktuthrt*  C«titar.  law*.— Moor*  Stlg 
On..  Watcrioo.  accurvd  contract  to  pave 
•bout  thirty  btocka  on  State.  Ktnh  and 
oUmt  au«eu.  Tluqr  bid  tl.»  for  fiber 
brick  and  Sttn  ftir  brick  block:  Reln- 
Uac  Oonatr.  OOl.  Dm  MoIiim.  btd  tl.8» 
fW  bittmuuc  aad  LaiM  CoMtr.  Co..  Coon- 
cO  BtaOk.  n.M  (or  brick  block.  S«th  B. 
Wo^B.  atjr  Ok. 

*St.  Loula.  Mo.— Contract  for  paTini; 
MaKnolta  Avenue  awarded  by  Bd.  Pul>. 
Wka.  to  Webb-KuBM  t^Mistr.  (7ol.  S*Z7 
Tyler  Avenue,  at  tlS.XiT. 

ASoattta,  Waali.— Contract  for  pavinjt 
Tvaatlotk  Avenue  N.  E.  awarded  by  Bd. 
Pub.  Wka.  to  N.  Florlto  *  Bros.,  CIC 
Twcaty-aixth  Avonue.  .N..  at  tSl.^tl. 

L«w««t  bids  opened  by  Bd.  Pub.  Wka. 
for  pavlns  submitted  by  Cascade  Constr. 
Co..  Central  BuUdinc.  as  followa:  Mill 
Streot.  UI.U4.  and  Maaaachnoetu  Street 
(3  bMs>  t3S.»M  and  tSl.CM. 

<mi»«rald>.  CaL— Contract  (or  con- 
strvctlnc  l^TI  miles  concrete  pavements 
am  Route  S.  portion  of  Koute  I  (Rlver- 
s(d*  Road  to  Scull}'  Property),  awarded 
by  Bd.  Supwra.  lolabaU  Constr.  Co..  SH» 
Otsy  Street.  San  OI««a^  at  S22.740. 

AOoatract  for  constructtnB  9.n  miles 
ibNila  II  (Perrls  to  Elsintore  Road) 
awardod  by  county  to  C.  U  Hyde  Con- 
struction Co..  Sprecklea  Bulldins.  San 
Dtacoi,  at  »1S.7««. 

■an  Francisco,  Cal. — Ixiwest  l>ld  opened 
raeeatly  Sept.  It  by  Bd.  Wks.  for  second 
aectloa  of  Twin  Peaks  Boule.  wa*  from 
P.  R.  Ritchie  ft  Co..  Chronicle  Buikllns. 
at  »t.T«5. 

Salt  Lake  City.  UUti.— Lowest  bid 
opened  by  City  Oomn.  for  pavlns  Thir- 
teenth Street  K.  submitted  by  J.  W. 
MellcB.  Auditorium  Bulhllne.  at  tIS.SSI. 

*ldatM<— Contract  awarded  by  Bute 
HtKhway  Coma..  Botee.  to  Recae  ft  Mun- 
aoo.  Biacktoat.  as  foliows:  to  construct 
SS  alias  of  State  highway  between  Lava 
Hot  Sprlnsa  and  Lund,  at  (oUowln«  bid: 
tI.«M  en.  yd.  earth  eavav..  It  cts. :  3000 
CO.  yd.  wet  earth  ezcav,  36  cts.:  49:5  cu. 
yd  loose  rock  eacav..  M  cts.:  325  cu.  yd. 
solid  rock  cscav.,  tl.M:  4S30  cu  yd.  over- 
haul per  IM  ft.,  1.5  cts.:  .6  mile  machine 
Cradlnc,  tISO:  30  acres  sa«e  brush  to 
clear.  |<:  12CI  ft.  12-ln.  Iron  culvert  pipe 
to  lay.  20  CIS.:  &M  ft.  l«-in..  30  cts.:  174 
ft.  24-ln..  35  cts.:  24  ft.  30-ln.  37H  cts.: 
IIS  cu  yd  concrete  in  culvert  end  walls, 
tl4:  total.  121.1*1.  other  bidder:  Idaho 
Conatr.  Co..  Boise,  t23,3S>.  Keese  ft  Mun- 
•ea  also  aecared  contract  for  construct - 
loK  IH  miles  State  Hlchway  between 
Alexander  and  Grace,  at  |S,2M. 

AToroKto,  Out.  Contract  awarded  to 
Construction  ft  Pavlns  Co.  for  paving 
with  asphalt  on  Bloor  Street,  from  Dun- 
das  Street  to  Indian  Road,  at  SI3,4I<.  and 
(ram  Pacific  to  HIU  Park  Avenue,  at 
n.4M:  and  to  J.  H.  McKnlxht  Constr.  Co.. 
for  brick  part,  on  Bloor  Street,  from  In- 
dian Road  to  Paclflc  Avenue,  at  tlS.004. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

Buffalo,  N.  v.— Revised  plans  being 
prepared  by  Howard  Beck.  City  Archi- 
tect, (or  the  3-story  addilioo  to  sarbage 
disnesal  plant  at  Hamburc  Street  and 
Lake  Shore  R.  R.:  cost.  flio.OOO. 

AUantle  City,  N.  J/— Director  Bachar- 
ach  of  Dope  Parks  and  Pub.  Property 
haa  jpreparsd  specMcatlon  for  contract 
tar  Map  nasi  of  gartage  for  a  period  of 
arm  years  trom  Sept.  l.  IIK.  ~ 
coHUact  ezplrea  Aug    11.  ItU. 


Prcaent 


la.  III.— Oty  Council  reported  to  be 
'nc  building  an  Incinerator  and 
plant:  probable  cost  312,000. 


HYDRAULIC  CONSTRUC- 
TION    AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Drainage  —  Waterhury.  Conn. — Charles 
H.  Preatoo,  Jr..  130  Orsnd  Hireet.  Water- 
bory.  has  submitted  tp  manufacturers  of 
Nausatuck  Valley  a  report  on  fcaslUllty 
of  conserrtag  wat<'i  '•''  .-•  large  basis  In 
Upper    Naiwatarv  i-.    Basin    for 

aqaattztng  Katwa-  'n  now.    State 

Board  of  Bigfaccr;  ..^  .  -iitnt  hia  rec- 
oomendatioa  (bat  a  luti.r*  »f  dams  be 
contiucted  of  eydopcan  m^mnry.  1300  ft. 
long.  IM  ft.  high  aad  conuinlng  about 
IM.MO.eu.  yd.,  lawotntdlng  3,500.000,000 
gaL  of  water.  Tb«ff«)ect  if  constructed 
will  east  several  million  dolters. 

Piers — BaKlmors,  Md. — Mayor  Preston- 
and  the  Harbor  Bd.  are  co-operative  wllh 
the  Way  Dept.  for  develqpInK  waterfront 
bulaei  Ft.  McHenry  and  Kerr>'  Bay.  In- 
dodllis  eonatmction  of  dght  piers  each 
1000  fL  fcmg.  Work  to  be  started  as  soon 
aa  ftiads  are  available. 


Hydroelectric  Plant— Burnsvllle,  N.  C— 
A  hvdroel»s-tric  plant  ciistitiK  llS.OiH)  is  to 
t>e  c«instruot.-d  here.  No  conlniets  will  be 
let.     C.   W.  Ilarp*r.  Burnsvllle,  Engr. 

Hydroelectric  Plant  —  Lenoir,  N.  C.-- 
Ueporicd  Cllixens  Light  &  Power  Co.  of 
Lenoir  intends  constructing  a  hydro- 
electric plant  ttelow  dam  of  Granite  I' alls 
Mfg.  Co. 

Canal— Monroe.  La.— Police  Jury  passed 
ordinance  providing  for  a  combination 
road  and  drainage  district  to  dlK  a  canal 
aiMi  build  road  southeast  from  Monroe 
through  the  Lafourche  swamp.  I'lans 
prepared  by  H.  E.  Atkinson.  Slate  HlRh- 
way  Engr.     Cost,  $65,000. 

Ditch — Fremont,  Ohio. — County  engi- 
neer has  been  directed  to  submit  esti- 
mates for  Pickerel  Creek  ditch  improve- 
ment.    Cost,  about  3l«,000. 

River  Improvement  Bonds — St.  Louis, 
Mo.— Mayor  Is  In  favor  of  Issuing  $14,500,- 
000  bonds  for  following  purposes:  to  im- 
prove River  des  Peres,  36.000,000;  recon- 
struction and  Improvement  of  sewers. 
34,000,000:  31.000,000  each  for  bridges,  via- 
ducts and  city's  share  of  grade  crossings 
separation  and  for  municipal  docks:  gar- 
bsige  plant  and  municipal  ash  hauling, 
3750.000:  Improving  water  front.  $250,000; 
Industrial  school,  $250,000;  tuberculosis 
hospital.  $200,000:  asphalt  plant.  $200,000: 
municipal  stables,  $100,000;  and  zoo 
buildings    $300,000. 

Drainage  Bonds — Ennls,  Tex. — Citizens 
of  Drainage  and  Levee  Dlst.  No.  2  voted 
$125,000  bonds  to  reclaim  12.000  acres  of 
land  on  Trinity  River  from  State  Rock  to 
the  cut-off. 

Wharves,  Docks,  Etc. — Orange,  Tex.— 
Contract  soon  to  be  let  for  constructing 
wharves  and  docks  in  southern  part  of 
city  to  cost  $150,000.  Attorney  General  ap- 
proved $3^.000  bond  issue  for  municipal 
wharves  and  docks,   schools  and  streets. 

Seawsll — Port  Arthur,  Tex.— The  Citl- 
xens  Com.  engaged  J.  F.  Coleman,  New 
Orleans,  to  prepare  preliminary  plans  for 
storm  protection,  including  drainage  plans 
for  removing  water  falling  Inside  seawall. 

Irrigation  —  Newberry,  Wash. — 11.  \V. 
Carter.  John  W.  Sumner,  of  Newberry. 
Interested  in  organizing  an  irrigation  dis- 
trict to  irrigate  500.000  acres  of  land. 

Irrigation— North  Yakima,  Wash,— Re- 
ported f.  S.  Reclamation  Service  Is  pre 
paring  plans  for  storage  of  95.000  acr>; 
feet  more  of  water  at  lake  reservoirs,  at 
Sunnyside  and  Tietln  Irrigation  Ulst. 
The  reservoirs  to  be  enlarged  and  other 
improvements  made.  R.  K.  Tiffany. 
Project   Mgr. 

Irrigation — Baker,  Ore. — Baker  Irriga- 
tion I>itch  Co..  controlled  by  Balfour, 
Guthrie  ft  Co.,  Portland.  Ore.,  plans  con- 
struction of  a  reservoir  four  miles  long 
In  Sumpter  Valley  Canvon.  15  miles  south 
of  Baker.     Cost.   $500,000. 

Irrigstlon  District— Portervllle,  Cai.— 
Rd.  Superv.  approved  plans  for  proposed 
Strathmore-Llndsay   Irrigation   Dlst. 

Irrigation — Ripon,  Cal. — Hoard  of  Di- 
rectors of  the  Irrigation  district  voted  in 
favor  of  reservoir  and  drainage  system. 

Esplsnade — San  Francisco,  Cal. — Bd. 
I'ub.  Wks.  approved  plans  and  specifica- 
ilons  for  first  section  of  esplanade  on 
ocean  beach,  this  section  to  be  about  650 
ft.  long.  Contract  let  early  part  of 
October. 

Irrigation— Carey,  Idaho. — I'lans  being 
prepared  by  Elmer  H.  Caldwell.  Kngr.. 
Salt  Lake  City.  I'tah.  for  reservoir  and 
irrigation  system  for  Little  Wood  River, 
.losenh  S.  Cooper,  Cashier  Carey  State 
Bank.  Interested. 

CsnsI  Improvement  —  Riqby,  Idaho. — 
Great  Feeder  Canal  Co..  Rigby,  plans  con- 
structing new  head  gates  and  other  Im- 
nrovements  at  new  Impounding  dam. 
Coat  $15,000. 

Power  Development  —  Niagara  Falls, 
Ont.  —  Reported  Ontario  Hydroelectric 
Comn.  has  completed  pUins  for  the  pro- 
l><ised  power  development  at  the  Falls,  and 
will  soon  submit  them  to  the  Government. 
It  Is  planned  to  develop  |K>wer  from  the 
Welland  Canal  spillways  and  the  Niagara 
l!lver.  The  chief  development  will  be  on 
iSmeaton  Farm,  at  Queenstown,  where 
the  Government  plans  to  construct  a 
ge.nerating  station  and  transformer  plant. 
Water  will  be  brought  to  the  generating 
plant  through  a  power  canal  from  Chip- 
pBwa  Creeic  at  a  point  near  Montrose. 
The  power  canal  will  require  the  con- 
struction of  a  tunnel  at  Lundy's  I^ine  and 
Green  Corners,  nearly  300  ft.  long.  A  dam 
is  also  contemplated  at  Chippawa  Creek, 
above  Montrose. 


BIDS     DESIRED. 

State  CsnsI  Work— Albany,  N.  Y.— 
fntll  Oct.  «.  by  W.  W.  Wotherspoon, 
«upt.  Pub,  Wks.  Capitol.  Albany,  for  Im- 
proving Canlsteo  River,  near  city  of  Hor- 
nell  and  village  of  Canlsteo.  and  repairing 
wall  of  canal  feeder  on  Main  St.,  Oneida. 

Albany,  N.  Y.— Until  Oct.  2«  by  State 
flupt.  Pub.  Wks..  Albany,  for  Terminal 
Contracts  as  foliows: 

No.  20,  constructing  barge  canal  termi- 
nals In  city  of  Syracuse,  to  include  ter- 
minal' basins  ana  connecting  channel  to 
Onondaga  Lake,  piers,  dockwalls,  spillway 
and  highway  bridge,   and   about   1,030.000 


cu.    yd.    excav.      Engineer's    preliminary 

estimate  about  $66,575.  

No  50,  terminal  town  of  Holley,  grad- 
ing terminal  site  and  approaches  to  in- 
clude 1000  cu.  yd.  excav.,  900  cu.  yd.  em- 
bankment etc.  Engineer's  preliminary 
estimate,  '$1,197. 

Riprap— Philadelphia,  P^— ^-'nt'l,  O^,'- 
14  by  0.  S.  Engineer's  Office.  Philadel- 
phia, for  furnishing  and  placing  riprap 
in  Delaware  River  at  Mifflin  Bar  Dike, 
advertised  in  Engineering  Record. 


Work — Washington,  D.  C. 
2(p  at  U.  S.  Ueclamatlon 
ington,  D.  C.  (A.  P.  Davis, 
for      furnishing     operating 

two  cylinder  gules  of  12  ft. 
Sherburne    Reservoir.    Milk 

Mont.,  and  duplicate  set 
Reservoir,  Yakima  Project, 


Reclamation 
—Until    Oct. 
Service.  Wash 
Ch.      Engr.). 
mechanism  fo 
diameter    for 
River    Project, 
for  Keechelus 
Wash. 

Dredging— NoMolk,  Va.— Until  Oct.  9, 
bv  Bureau  Yards  and  Docks,  Navy  Dept  , 
Washington.  D.  C.  (H.  R.  Stanford.  Ch.), 
for  Spec.  No.  2189,  dredging  at  the  navy 
yard,  Norfolk. 

Levee  work— New  Orleans,  La.— By 
State  Bd.  Engrs.,  New  Orleans,  for  follow- 
ing levee  work:        „       .         „     •  ,       tj»,i 

willow  Chute,  Bossier  Parish,  Red 
River,  left  bank;  new  levee,  approximately 
55,000  cu.  yd.  „.„■,. 

Gold  Point  Spur  Levee,  Bossier  Parish, 
Red  River,  left  bank;  new  levee,  approxi- 
mately 15,000  cu.  yd.  „     .  ,.      ,1   J 

Riverside  Levee,  Bossier  Parish.  Red 
River,  left  bank;  new  levee,  approximately 
125  cu.  yd.  „.„.,_    T,  J. 

Colquit  Point  Levee,  Bossier  Parish,  Red 
River,  left  bank,  new  levee;  approximately 
36,000  cu.  yd.  „     ,  ,,     x,    i 

Pat  Cash  Levee,  Bossier  Parish,  Red 
River,  left  bank;  new  levee,  approximately 
60,000  cu.  yd.  .^         „     •   , 

Rockv  Bayou  Levee,  Rapides  Pansli, 
Red  River,  left  bank;  new  levee,  approxi- 
mately 44,000  (u.  yd. 

Levee  Work  —  Shreveport,  La.— Until 
Oct.  6  by  Bd.  Comrs..  Caddo  Levee  Dist.. 
Shreveport.  for  constructing  following 
levees ; 

Improving  drainage  in  Kelly  Bayou, 
Section  2.  Caddo  Parish,  about  nine 
miles;  approximate  excav.  275,000  cu.  yd. 
of  earth;  clearing  in  addition. 

Upper  Missionary  Levee,  Caddo  Parish, 
Red  l^lver,  right  bank:  new  levee;  ap- 
proximately 34,000  cu.  yd. 

Thompson  Levee,  Caddo  Parish.  Red 
River,  right  bank;  new  levee;  approxi- 
mately 110,000  cu.  yd. 

West  iCgypt  Levee,  Caddo  Parish,  Red 
River,  right  bank:  new  levee;  approxi- 
mately 55.000  cu.  yd. 

Cedar  Bluff  Levee.  Caddo  Parish,  Red 
River,  right  bank;  new  levee;  approxi- 
mately 40,000  cu.  yd. 

Long  Point  Levee,  Caddo  Parish,  Red 
River,  right  bank;  new  levee;  appioxl- 
mateiy  35,000  cu.  yd. 

Loggie  Lea  Levee,  Caddo  Parish,  Red 
River,  right  bank:  new  levee;  approxi- 
mately 100.000  cu.  yd. 

Campo  Bello  Levee,  Caddo  Parish,  Red 
River,  right  bank;  new  levee;  approxi- 
mately 55,000  cu.   yd. 

Spillway— Cincinnati.  Ohio.— Until  Oct. 
I.'i  at  U.  S.  Rngr's.  Office..  Cincinnati,  for 
reconstructing,  in  concrete,  top  of  spill- 
way at  Dam  No.  4,  Muskingum  River,  at 
Beverly  and  Waterford,  on  the  B.  O.  R.R. 
(Ohio  and  Little  Kanawha  Division);  tlie 
river  is  navigable  between  the  site  and 
MarietLi  and  Zanesvllle.  Maj.  Robert  R. 
Ralston,  Corps  Engrs.,  U.  S.  A. 

Ditch— WInamac,  I  nd.— Until  Oct.  16 
same  place  as  above  for  main  ditch  16,000 
Tt.  long.  16,53,3  cu.  yd.  excav.  branch 
5100  ft.   long. 

Channel — Bedford,  Iowa. — Reported  de- 
sired until  Oct.  15  for  constructing  chan- 
nel E,  Nodawa  River.  W.  L.  Holbrook, 
Kngr.     Address  J.   N.   Hughes,   Auditor. 

Levee— South  Bend,  Ark. — Reported  de- 
sired until  Oct.  4  by  Linwood  &  Auvurn 
l.evee  Bd.  <Gu8  Waterman,  Chmn.,  Var- 
ner.  Ark.)  for  constructing  65.000  yd.  new 
levee  at  South  Bend.  C.  C.  Price,  Engr., 
Dumas. 

Drainage — Victoria,  Tex. — Reported  de- 
sired until  Oct.  14  by  Herman  Fischer, 
Co.  Clk.,  for  constructing  drainage  sys- 
tem consisting  of  about  1.100,000  cu.  yd. 
excav.  and  necessary  clearing,  etc.  Citi- 
zens voted  $160,000  bonds.  J.  G.  Johnston, 
Drainage   Engr.,  Victoria. 

Reclamation  Work  —  Grand  Junction, 
Col.— I'ntll  Nov.  8  by  U.  S.  Reclamation 
Service.  Washington.  D.  C.  (A  P.  Davis. 
Ch.  Kngr.),  for  furnishing  chain  shafts 
and  chains  for  the  rolling  crest  of  Grand 
River  diversion  dam.  Grand  Valley 
Project,  Col. 

Reclamation  Work — Carlsbad,  N.  M. — 
Until  Oct.  12  by  U.  S.  Reclamation  Serv- 
ice, Carlsbad,  for  constructing  Dark  Can- 
yon pipe  line  extension  of  Carlsbad 
Project.  The  work  Is  located  about  two 
miles  south  of  Carlsbad  and  involves  the 
excavation  of  approximately  750  cu  yrt 
material,  raising  former  outlet  work,  in- 
volving removal  of  approximately  100  cu. 
yd.  reinforced  concrete  and  pl,-iclng  200 
cu.  yd.   reinforced  concrete  In   structures. 

Drainage— North  Yakima,  Wash.— Re- 
ported desired  until  Oct.  4  by  County 
Co-mrs.  for  constructing  drainage  system 
In  Drainage  Improv.  Dlst.  No.  27,  con- 
sisting of  furnishing  and  laying  4.44  miles 
closed  drains,  excav.,  etc.  I  O  Green- 
way,   Co.   Engr.  vJieen 


Guide  Wall — Seattle,  Wash. — Reported 
cesued  until  Oct.  11  by  Lieut.-Col.  J.  B. 
Ca\anauBh.  Corps  Engrs.,  U.  S.  A.,  Burke 
Bldgs.,  Seattle,  for  constructing  a  guide 
wall  600  ft.  long,  16  ft.  wide,  to  be  con- 
structed at  western  entrance  of  Lake 
Washington  Canal  locks,  of  creosoted  pile 
and    timber   construction.      Cost    $10,000. 

Pile  Jetty — San  Luis  Obispo,  Cal. — Re- 
ported desired  until  Oct.  11  by  Bd.  Superv. 
for  constructing  pile  jetty  for  reclamation 
along  north  side  of  Santa  Maria  River, 
approximately  .'ifiOO   ft.   long. 

Sea  Wall. — Vancouver,  B.  C. — Until  Oct. 
5  by  City  Kngineer  for  constructing  sea 
wall  on  Main  Street  bridge. 


PRICES     AND     LETTINGS. 

itindicates  award  of  contract. 

-A-State    Canal    Work — Albany,    N.    Y. — 

Contracts  awarded  as  foliows  by  State 
Superintendent    Public    Works: 

■i-Contract  for  improving  Sawyers 
Creek,  North  Tonawanda  (bids  opened 
Sept.  9).  to  H.  S.  Kerbaugh,  Inc.,  6 
Church  Street.    New  Y'ork.   at  $9,440. 

♦Terminal  Contract  40— to  J.  E.  Bishop, 
228  McDerman  Avenue,  Syracuse,  at 
$25,516. 

State  Canal  Work— Albany,  N.  Y.— Low- 
est bid  opened  Sept.  28  tor  constructing 
terminal  in  Village  of  Spencerport— grad- 
ing terminal  site  east  of  Union  Street  lift 
bridge— submitted  by  F.  J.  Jlunn  Contr. 
Co.,  Inc.,  Buftalo,  at  $1,406. 

State  Canal  Work — Terminal  Contract 
47— Albany,  N.  Y.— Following  are  four 
lowest  iiids  opened  Sept.  2S  by  State 
Supt.  Pub  Wks.  for  Terminal  Contract  47 
—Raising  height  of  wall,  grading  and 
paving  terminal  sites  on  north  and  south 
sides  of  barge  canal  east  of  Main-Dela- 
ware Avenue  bridge  at  Tonawanda;  Pub- 
lic Service  Contr.  Co..  Niagara  Falls, 
$30,466;  F.  J.  .Vlunn,  Contr.  Co.,  Buffalo, 
$40,120;  Holler  &  Shepard,  Rochester, 
$41,555:  I.  M.  Ludington  Sons,  Inc.,  Roch- 
ester, $3S.6:!0. 

♦Jetty     Work— Atlantic     City,     N.     J.-— 

Contract  awarded  Atlantic  Constr.  & 
Supply  Co.,  Atlantic  City,  at  $i;!,427,  for 
constructing  extension  of  Tennessee  Ave- 
nue jetty. 

♦  Drainage  Station — Burlington,  N.  J.-;- 
Contract  for  ininips  and  pipes  (or  mumci- 
pal  drainage  station  awarded  U.  D.  Wood 
Co.,    Philadelphia,    Pa.,   at   $5,379, 

♦  Drain- New/ark,  N.  J. — Contract  for 
constructing  drain  in  Valley  Road  award- 
ed by  Bd.  Fieeliolders  to  Cestare  Constr. 
Co.  at  $15,000. 

♦  Dredging— Baltimore,  Md.— Following 
are  bids  opened  Sept.  15  by  U.  S.  Engi- 
neers. Baltimore,  Md.,  for  dredging  river 
and  harbor  on  east  shore  of  Chesapeake 
Bay,  approximately  158,250  eu.  yd.  (price 
given  per  cu.  yd.):  Maryland  Dredging 
&  Contr.  Co.,  Baltimore,  26.5  cts.  (recom- 
mended (or  award);  Darsey  &  Miller  Co., 
Washington,  D.  C,  27.75  cts.;  River  & 
Harbor  Improvement  Co.,  Philadelphia, 
27  cts.;  Norfolk  Dredging  Co.,  Norfolk, 
Va.,   29  cts. 

♦Dredging — Wilmington,  Del. — Contract 
for  dredging  Murderkill  and  MispiUion 
Rivers,  Delaware  (bids  opened  Sept.  7), 
awarded  River  &  Harbor  Improv.  Co., 
Philadelphia,  at  $5,048. 

♦Jetties  —  Wilmington,  Del.— Contract 
for  furnisliing  and  jilaclng  stone  for  re- 
pairs to  Jetties  Cold  Spring  Inlet,  N-  J-, 
awarded  Coast  &  Lakes  Constr.  Co.,  New 
York,  at   $29,520. 

Wharf— Charleston,  D  .C— Following  are 
four  bids  received  recently  by  Lighthouse 
Inspector,  Sixth  Dist,,  Charleston,  for 
construction  of  depot  wharf;  Simmons, 
.Mayrant  Co..  $38,873;  Gadsden  Contr.  Co., 
$44,440;  Charleston  Eng.  &  Contr.  Co., 
Charleston,  $46,418;  Alsop  &  Pierce, 
$49,480. 

Steel    Piling   for   Dam— Louisville,   Ky.— 

Following  are  bids  opened  Sept.  16  by 
U.  S.  Engineer's  Office.  Louisville,  for 
steel  sheet  piling  for  Dam  No.  43.  Ohio 
River;  Quantity  sufficient  for  1364  lin.  tt. 
of  sheeting  in  place;  piles  40  ft.  long; 
total  (luantltv  54,560  sq.  (t.  in  place:  (a) 
estimated  weight  of  piling  per  sci.  ft.  in 
place,  lb.:  (b)  total  estimated  weight  re- 
quired, lb.;  (c)  price  per  lb.;  (d)  total: 
.Jones  &  I^ughiin  Steel  Co.,  Pittsburgh, 
Pa.,  (a)  45.25,  (b)  2.305,160.  (c)  1.64  cts.. 
(d)  $37,805;  Carnegie  Steel  Co.,  Pitts- 
burgh, (a)  39.1.  (b)  2,135.296.  (c)  1.599 
cts.,  (d)  $34,111;  Lackawanna  Steel  Co., 
Lackawanna,  N.  Y..  (a)  40,  (b)  2,182,400, 
(c)   1.04  cts.,    (d)   $35,791. 

♦Ditch  —  Blue    Earth,     Minn.- Contract 

for  constructing  Hitch  No.  ;i3  awarded 
(;arl  C.   Kiiudsen.  Blue  Earth,  at  $5,478. 

♦  Ditch — Wlndom,  Minn. — Contract  for 
constructing  P.  &  L.  tile  and  open  ditch 
work  awarded  by  county  commissioners 
as  follows  (liids  opened  Sept.  16):  Ditch 
.No  40  to  Thompson  &  Jacobson.  Windom. 
$5,411;  Ditch  No.  15  to  Henry  Swift, 
Webster  Cltv,  $13,279.  S.  A.  Brown,  Co. 
Aud. 

♦Irrigation  Work— Belle  Fourche,  S.  D. 
— Contract  for  earthwork  on  North  Canal 
extension  and  laterals.  Belle  Fourche  Irri- 
gation project,  S.  D..  awarded  Curtis 
Bros..  Columbus,  Neb.,  at  $8,771.  About 
58.000  cu.  yd.  excavation  and  13,000  cu.  ya. 
overhaul. 
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Irrigation  Work — Malta,  Mont. — Follow- 
ing are  totals  of  bids  opened  Sept.  20  by 
V.  S.  Reclamation  Service,  Malta,  for 
Milk  River  Project,  Bowdoin  Canal,  First 
Unit,  earthworli  and  structures — (a) 
Schedule  1.  (b)  Schedule  2,  (c)  Schedule 
3,  (d)  Schedule  4:  Jurgens,  Booth  &  Co., 
GlasKOw.  (a)  $13,999,  (b)  $.i.555,  (c)  $11,- 
489,  (d)  $6,267;  Mendenhall  &  Bird, 
Springville,  Utah,  (a)  $17,722,  (b)  $6.0:;9, 
(c)  $14,045,  (d)  $9,134:  .lames  O'Connor, 
Saco.  Mont.,  (a)  $13,293.  (b)  $.5,325.  (c) 
$11,740:  George  F.  Wright,  602  Provident 
Building,  Tacoma.  Wash.,  fa)  $16,047,  (b) 
$4,790:  Charles  Wilhite  &  Co.,  Malta,  (a) 
$1.=;,670,  (b)  $9,220.  (c)  $12,550;  Security 
Bridge  Co.,  Minneapolis.  Minn.,   (d)  $7,527. 

Irrigation — Malta,  Mont. — Following  are 
bids  opened  Sept.  20  by  U.  S.  Reclamation 
Service.  Malta,  for  Milk  River  Project, 
Nelson  Reseryoir,  South  Canal,  struc- 
tures. Schedule  1:  (a)  Jurgens,  Booth  & 
Co.,  Glasgow,  $34,081;  (b)  Security 
Bridge  Co.,  Minneapolis,  Minn.,  $39,409. 

(a)       (b) 
25.000  cu.  yd.  excav..  Class  l.$0.40     $0.50 
750  cu.  yd.  e.xcav.,  Class  2.  0.60       1.00 
10  cu.  yd.  excav..  Class  3.  1.15       1.50 

2.500  sta.    yd.    overhaul 0.02       0.02 

1,500  cu.    yd.   puddling 0.60       0.60 

1,700  cu.    yd.    concrete 8.80     10.00 

115,000  lb.    placing  reinforcing 

steel     0.015     0.0132 

6.000  lb.    erecting  structural 

steel     0.02       0.02 

3,000  sq.  yd.  dry  paving 1.55       1.60 

150  lin.   ft.   laying  vitrified 

pipe    0.40      0.66 

450  lin.    ft.   erecting  metal 

flumes 0.30       0.66 

85  M  ft.  erecting  lumber. 12.00     16.00 

♦  Revetment  Work — Hartsburg,  Mo. — 
Following  are  bids  opened  by  U.  S.  En- 
gineer Office,  Kansas  City,  Sept.  20,  for 
constructing  about  13.000  ft.  of  standard 
revetment  on  Missouri  River,  about  two 
miles  from  Hartsburg,  Mo.:  (a)  per  lin. 
ft.;  (b)  total;  Kansas  City  Bridge  Co.. 
Drear-Leslie  Bldg .  Kansas  City,  (a) 
$8.18;  (b>  $106,340  (awarded  contract): 
Marshall  Kust,  Pilot  Grove,  (a)  $8,74.;  (b) 
$107,120:  Munn-Reise  Constr.  Co..  Kansas 
City,  Kan.,  (a)  $8.49;  (b)  $110,370;  DeWitt 
&  Shobe,  Glasgow,  (a)  $8.73;  (b)  $113,490: 
J.  W.  McMurrv  Contr.  Co.,  709  Sharp 
Bldg..  Kansa.s  City,  (a)  $9.75:  (b)  $126,750. 

Piers — Pearl  Harbor,  T.  H. — Following 
are  four  lowest  bids  opened  Sept.  18  by 
Bureau  of  Yards  and  Docks,  Washington. 
D.  C,  for  constructing  torpedo  boat 
J^iers  1,  2,  3  and  4,  of  reinforced  concrete, 
at  Naval  Station:  John  Monk,  Sharon 
Building,  San  Francisco,  Cal.,  $111,870: 
Hawaiian  Dredg.  Co..  Honolulu,  $112,935; 
Lord  Young  Eng.  Co.,   Honolulu,   $114,600. 

Wharf— Pearl  Harbor,  T.  H.— Follow- 
ing are  four  lowest  bids  opened  Sept.  18 
by  Bureau  Yards  and  Docks,  Washington, 
D.  C,  for  constructing  a  reinforced  con- 
crete wharf  at  U.  S.  Naval  Station: 
Spaulding  Constr.  Co..  San  Francisco, 
$151,500;  Hawaiian  Dredg.  Co.,  Honolulu, 
$155,900:  Lord  Young  Eng.  Co..  Honolulu, 
$164,800;  Healy  Tibbetts  Constr.  Co.,  San 
Francisco,    $167,300. 


ELECTRIC  RAILWAYS 


PROPOSED      WORK. 

Hlllsboro,  III.  —  Hillsboro.  Synthiana; 
Balnbridge  &  Chillicothe  Traction  Co. 
plans  to  construct  a  42-miIe  electric  rall- 
wa.*   between   Hillsboro  and   Chillicothe. 

Pratt.  Kan. — Anthony  &  Northern  Ry, 
Co.  plans  to  build  extensions  north  from 
Pratt.     Headquarters  Hutchinson. 

Ceres,  Cal.— Tidewater  &  Southern  R.R. 
Co.  (J.  H.  Wallace,  Ch.  Engr..  Stockton) 
received  franchise  to  construct  railway 
through  Ceres. 

San  Francisco,  Cal. — Bd.  Supervs.  voted 
to  consti'uct  an  extension  of  Municipal  Ry. 
across  Golden  Gate  Park.  T.  A.  Cashin, 
Supt.,  .San  Francisco. 

BIDS      DESIRED. 

Brooklyn,  N.  Y.— See  "Public  Build- 
ings." 

New  York,  N.  Y.— Until  Oct.  15  by  Pub- 
lic Ser\ice  Coinn.  for  First  Dist..  154 
Nassau  Street.  New  York,  for  portion  "C" 
of  the  ballast  contract  for  new  rapid 
transit  railway,  about  80.000  cu.  yd.  of 
trap  rock  or  hard  limestone. 

Mauch  Chunk,  Pa. — Fiids  being  received 
by  Carbon  Transit  Co.  for  power  equip- 
ment, consisting  of  boiler  with  culm 
burning  fui'nace  and  300-kw.,  600-volt, 
direct -current,  turbo-  oi-  engine-driven 
generator  installed,  complete,  with  con- 
denser, piping,  etc. 


RAILROADS 


Coalmont,  Col. — The  Union  Pacific  R.  R. 
according  to  reports,  will  extend  Colora- 
do, Wyoming  &  Eastern  R.  R.  from 
present  terminus  at  Coalmont  to  Steam- 
boat Springs.  Location  survey  completed 
to  Steamboat  Springs. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

-^Virginia.  —  Contracts  awarded  by 
Southern  liy.  Company,  Washington.  D, 
C.  (W.  H.  Wells,  Ch.  Engr.  of  Constr.), 
for  double  tracking  as  follows; 

Sycamore  to  Gretna,  4  miles,  to  Hall- 
Crawford   Constr.    Co..    Macon,    Ga. 

Whittles  to  Dry  Fork,  9.7  miles,  to  Rob- 
ert Russell.  Danville,  Va. 

Ai-rowhead  to  Elma,  20  miles,  to  W.  W. 
Boxley  &  Co.,  Roanoke.  Va. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


T 


PROPOSED      WORK. 

Etterick,  Wis.- Citizens  voted  $75,000  to 
construct  railroad  tf>  Blair,  10  miles  away. 

St.  Joseph,  Mo. — State  Public  Service 
Comn.,  Jefferson  City,  and  the  railroads 
are  reported  considering  erecting  a  union 
station  aad  eliminating  grade  crossings  in 
St.  Joseph. 


PROPOSED     WORK. 

Worcester,  Mass. — Plans  being  prepared 
hy  George  C.  Halcott,  Superintendent* 
I'ublic  Buildings,  for  two-story  brick 
ward   buildin,e  for  Belmont  Hospital;  cost 

$50,000. 

Worcester,  Mass. — Plans  being  prepared 
by  Fuller  *  Delano  Co..  Worcester,  for 
two-story  firet)roof  building  to  be  erected 
for  Belmont  Hospital.  George  C.  Holcott, 
Supt.   Pub.   Bldg. 

East  Hartford,  Conn. — Contract  soon  to 
be  let  for  erecting  brick  fireproof  high 
school,  costing  about  $80,000,  with  equip- 
ment. Wilson  Potter,  Archt..  1  Union 
Square,    New   York. 

Nevx  York,  N.  Y. — Reported  Ernest 
Flagg,  109  Broadway,  prepared  plans  for 
an  eight-story  brick,  terra  cotta  and 
limestone  hospital,  which  it  is  proposed 
erecting  at  Broad  and  Water  Streets. 
Probable  cost  $350,000. 

Rosebank,  S.  I.,  N.  Y.— Plans  filed  for 
erection  of  3-story  brick  orphan  asylum 
at  Fingerboard  Road  and  Sherman 
.Avenue,  Fort  Wadsworth,  for  Bethlehem 
Orphan  Home,  cost  $95,000.  Kopp  & 
Strong,  7  Wall  Street,  New  York  City, 
.\rchts. 

Bayonne,  N.  J. — Board  of  Education 
passed  resolutions  to  ask  Board  of  School 
Kstimates  for  $146,000  for  new  school  in 
Ward  5;  also  $130,000  for  school  to  re- 
place School  No.   1  on  West  Fifth   Street. 

Camden,  N.  J. — Arthur  Truscott  of 
ilerchantville  engaged  as  supervising 
architect  to  pass  on  plans  for  proposed 
$400,000  Manual  Training  and  High 
School  building  to  be  erected  at  Park 
Boulevard  and  Baird  Avenue. 

Newark,  N.  J. — Ernest  F.  Guilbert, 
Archt.  Bd.  Educ,  has  been  directed  to 
prepare  plans  for  nine  school  buildings. 

Chester,  Pa. — Reported  Bd.  Educ.  Is 
considering  erecting  ,i  girls*  high  school  or 
commeriial  high  school. 

Pittsburgh.  Pa, — Reported  plans  for 
Homewood  Brinston  High  School  to  be 
revised  to  include  complete  building  cost- 
ing $700,000.  First  plans  provided  only 
for  one-third  of  the  building  at  a  cost  of 
$265,000. 

Savannah,  Ga. — Citizens  voted  $400,000 
bonds  for  public  schools. 

De  Land,  Fla. — $92,000  school  bonds  will 
be  sold  (X't.  IS  bv  Bd.  Pub.  Instructions 
(C.  U.  .M.  Sl-.eppard.  Secy.). 

Raleigh,  N.  C— Citizens  voted  $100,000 
public  school  building  bonds. 

Jacksonville,  Fla. — Erection  of  a  mu- 
nicipal hospital,  probably  four  stories  and 
cost  $50,000,  under  consideration.  M.  B. 
Herlong.  Chmn.  City-Owned  Hospital 
Assoc,  mii>'  be  able  to  give  further  in- 
formation. 

Chattanooga,  Tenn. — W.  T.  Downing, 
Atlanta,  Ga..  selected  supervising  archi- 
test  for  University  of  Chattanooga  plant. 
Buildings  to  bo  erected  include  adminis- 
tration building,  library  and  n^useum, 
science  building,  liberal  arts  building  and 
Gothic  chapel.  Other  buildings  to  follow 
later.     Total    cost    about    $500,000. 

Batavia,  Ohio.— $30,000  school  bonds 
will  be  sold  Oct.  15  by  T.  I'.  Breeding, 
Clk.  Bd,  Educ,  Batavia  Village  School 
Dist. 

Cleveland,  Ohio. — City  Architect  F.  H. 
Betz  has  prepared  plans  for  cement  and 
brick  municipal  dance  hall  and  concert 
building,  contemplated  in  Gordon  Park. 
Probable  cost  $90,000. 

Masslllon,  Ohio, — State  .  Bd.  Adminis- 
tration. Columbus,  intends  erecting  at 
MassiUon  Hos|)ital  a  brick  fireproof  cot- 
tage tor  patients  to  cost  about  $70,000. 
H.  C.  Eyman,   Supt. 

Midvale,  Ohio. — Goshen  Township  Bil. 
EdU'-.  has  sold  $35,000  bonds,  proceeds  to 
be  used  to  erect  a  central  high  school  at 
Midvale. 

Rootstown,  Ohio. — School  bonds  amount- 
ing to  $30,000  have  been  sold. 


Logansport,  Ind. — The  sum  of  $25,000 
has  been  bequeatlied  to  this  city  with 
which  to  erect  a  hospital.  Frank  V. 
Guthrie,  Mayor. 

Chicago,  III. — Plans  completed  by  Hola- 
bird  &  Roche,  Monroe  Building,  for 
armory  for  First  Cavalry,  to  be  erected 
on  Chicago  Avenue  near  Lake  Shore 
Drive,  to  be  concrete  and  steel,  200  x  300 
ft.,  five  story.  Col,  Milton  G.  Foreman, 
Comdg, 

Chicago,  III. — Plana  completed  by 
James  B,  Dihelka,  State  Archt,,  140  N, 
Fifth  Street,  and  Holabird  &  Roche,  Mon- 
roe Building,  for  concrete  and  steel 
armory  for  First  Cavalry,  I.  N.  G..  to  be 
erected  at  Lake  Shore  Drive  and  Chicago 
Avenue. 

Jollet,  III. — Plans  completed  by  C.  W^. 
Webster.  Cutting  Building,  for  three- 
story  stone  addition  to  Silver  Cross  Hos- 
pital; cost  about  $35,000. 

Board  of  Education  considering  erect- 
ing new  school  on  East  .Side. 

Madison,  Wis. — Committee  on  Plans  for 
reinforced  concrete  athletic  stadium, 
Univ.  of  Wisconsin,  taking_  steps  to  con- 
struct stadium,  toward  which  Legislature 
appropriated  $20,000. 

New  Hampton,  Iowa. — M.  B.  Cleveland, 
Waterloo,  is  architect  for  brick  building 
which  Fire  Department  (J.  E.  Gannen, 
Ch.,  Chmn.  Bldg.  Com.)  will  erect  at  a 
cost  of  $30,000. 

Nevada,  Iowa. — Citizens.  Sept.  19,  voted 
$80,500  bonds   for   new  school. 

Kansas.  —  Plans  being  completed  '  by 
Charles  Candler,  State  Archt.,  Topeka,  for 
buildings  as  follows; 

Emporia,  administration  building.  State 
Normal  School.     Cost  $175,000. 

Fort  Hays,  Sheridan  Hall.  Kansas 
Normal  School,  yellow  limestone  and  re- 
inforced concrete.     Cost  $100,000. 

Parsons,  State  Hospital,  new  building. 
Cost   $50,000. 

Winfield,  State  Hospital,  erect  new 
building,  complete  building  under  con- 
struction and  make  minor  improvements. 
Cost  $32,504. 

Larned.  State  Hospital,  new  cottage. 
Cost  $40,000. 

Carthage,  Mo.  —  Citizens  of  county 
voted  $100,000  bonds  to  erect  tuberculosis 
.sanitarium. 

Beaumont,  Tex. — Citizens  voted  $25,000 
jail-building   annex    bonds. 

Orange,  Tex. — See  "Hydraulic  Con- 
struction and    River   Improvements." 

Temple,  Tex. — Attorney-General  has 
approved  ?30,000  central  fire  station 
bonds.     Address  City  Clerk. 

Seattle,  Wash. — Plans  completed  by 
Bebb  &  Gould,  Denny  Building,  for  erec- 
tion of  school  for  University  of  Washing- 
ton; cost  about  $150,000. 

Seaside,  Ore.  —  Ernest  K.  Kroner, 
Worcester  Building,  Portland,  engaged  to 
prepare  plans  for  erecting  Union  High 
School  for  School  Dist.  of  Klatsop  Plains, 
Seaside  and  Hamlet;  cost  about  $50,000. 

Sacramento,  Cal. — Competitive  plans 
being  received  until  Nov.  1  for  Carnegie 
library;   cost  about   $100,000. 

Santa  Barbara,  Cal. — Library  Trus.  in- 
tend erecting  a  brick  and  concrete  semi- 
fireproof  library  at  a  cost  of  about  $80,000 
with  equipment.  Francis  W.  Wilson. 
Archt..   Santa  Barbara. 

Montreal,  Que, — McGill  University  has 
received  a  gift  of  $150,000  to  erect  a 
students'   residence  at  the  University. 

Hamilton,  Ont. — Technical  Com.  of  Bd. 
Educ.  reported  to  be  considering  erecting 
a   tecliniral   school   in   East   Hjimilton. 

BIDS      DESIRED. 

Boston,  Mass. — Until  Oct.  16.  by  Bureau 
Yards  and  Docks.  Navy  Dept.  Washing- 
ton, D,  C,  (H,  R,  Stanford,  Ch.),  for 
Spec.  No.  2192 — Constructing  reinforced 
concrete  floor  In  pattern  shop  Building 
No.  42,  U.  S.  Navy  Yard,   Boston. 

West  Springfield.  Mass. — Until  Oct.  5 
by  Library  Bldg.  Com.  (H.  E.  Schmuck. 
t_'hmn.)  for  furnishing  material  antl 
erecting,  including  heating,  plumbing  and 
electric  work,  for  library.  Elm  and  Park 
Streets.  Edw.  L.  Tilton,  Archt.,  33 
Broadway,   New  York, 

Brooklyn,  N.  Y,— Until  Oct.  26  by  Public 
Service  Comn.  for  First  Dist.,  154  Nassau 
Street,  New  York,  for  the  finish  of  eleven 
stations  on  the  road  between  Tenth  Ave- 
nue and  Coney  Island.  The  stations  are 
Fort  Hamilton  Parkway,  Fiftieth,  Fifty- 
fifth,  Sixty-second,  Seventy-first  and 
Seventy-ninth  Streets  and  Eighteenth. 
Twentieth  and  Twentv-fifth  Avenues,  Bay 
Parkway  and  Bay  Fiftieth  Street. 

Little  Falls,  N.  Y.— Until  Oct.  12  (re- 
advertisement)  by  M.  A.  Leahy,  City  Clk.. 
for  erecting  municipal   building. 

Metuchen,  N.  J, — Until  Oct.  7  by  Bd.  of 
Educ.  Metuchen  High  School  for  furnish- 
ing material  and  erecting  a  grade  school 
on  New  Brimswick  Avenue.  Separate 
bids  will  be  received  for  construction: 
heating  and  ventilating;  plumbing  and 
electrical  work.  John  Noble.  Pierson  & 
Son,  Archts.,  130  Smith  Street,  Perth 
Amboy. 

Pleasantvllle,  N.  J.— Until  Oct.  5  by  Bd. 
Educ.   for  erecting  high  school. 


East  Pittsburgh,  Pa.— Until  Nov.  6  by 
James  A.  Wetmore,  Acting  Superv. 
Archt..  Washington,  D.  C,  for  erecting, 
complete  (including  mechanical  equip- 
ment and  approaches),  U.  S.  Post  OfBce 
at  East  Pittsburgh. 

Philadelphia,  Pa.— Until  Oct.  8,  by  Dept. 
Pub.  WkR.  (M.  L.  Cooke.  Dlr.)  for  erecting 
caretaker's  house  In  Black  Oak  Park, 
46tb  Ward,  and  field  house  on  municipal 
athletic  field.  Twenty-seventh  and  Clear- 
field   Streets.    38th   Ward. 

Washington,  D.  C— Until  Oct.  25  by 
Comrs.  1).  C.  for  erecting  building  for 
Truck  Co.  No.  1  on  New  Jersey  Avenue 
and  E  Street,  N.  W. 

Norfolk,  Va.— Until  Oct.  23,  at  Bureau 
Yards  and  Docks,  Navy  Dept..  Washing- 
ton (H.  R.  Stanford,  Ch.),  for  Spec.  No. 
2190 — Erecting  2-story  brick  building  at 
St.   Helena   Navy   Yard,   Norfolk. 

Akron,  Ohio. — Reported  desired  until 
Oct.  12  by  B.  L.  Bargar,  Secy.  State 
Armory  Bd.,  Columbus,  for  erecting 
2-story  and  basement,  115  x  164  ft., 
auditorium  and  armory;  probable  cost 
$100,000.  Harpster  &  Bliss,  ArchtB.,  Nan- 
tucket   Building,   Akron. 

Columbus,  Ohio.— Until  Oct.  8  by  Dlr. 
Pub.  Service  (Paul  B.  Kemper,  Clk.)  for 
furnishing  material  and  erecting  a  rec- 
reation building  at  Schiller  Park.  Bas- 
sett  &  Trcsselt,  Archts.,  401  Central  Natl. 
Bank   Building,   Columbus. 

East  Cleveland,  Ohio. — Until  Oct.  16  by 
C^liarles  Ammerman.  Clk.  Bd.  Educ.,  for 
furnishing  material  and  erecting  addition 
to  Rozell  School  on  Philip  Avenue.  Bids 
will  be  received  as  a  whole  or  separiitely 
on  excav..  mason  work,  cut  stone;  fire- 
proofing  concrete  «nd  cement  work;  steel 
and  iron  work;  carpentry:  heating,  venti- 
lating, wiring,  etc.  Bids  for  labor  and 
material  must  be  stated  separately.  W. 
H.  Nicklas,  Archt,  608  Euclid  Building, 
Cleveland. 

Northfield,  Ohio.— Until  Oct.  27  by  Bd. 
Educ  (G.  L.  Williams,  Clk.)  for  erecting 
school;   probable  cost  $28,000. 

Sidney,  Ohio. — Until  Nov.  8  by  Super- 
vising -Architect.  Washington,  D.  C.,  for 
erecting  U.  S.  Post  Office,  advertised  In 
lOngineering  Record. 

Van  Wert,  Ohio.— Until  Nov.  10  by 
James  \.  Wetmore,  Acting  Superv. 
Archt.,  Washington,  D.  C  for  construc- 
tion, complete  (Including  mechanical 
equipment  and  approaches),  of  U.  S.  Post 
Office  at  Van  Wert. 

Detroit,  Mich.— Until  Oct.  12,  by  Bd. 
liduc.  (Chas.  A.  Gadd,  Secy.)  for  furnish- 
ing material  and  erecting  a  twenty-room 
school  on  Honora  Avenue  and  Pitt  Street. 
Malcomson  &  Hlgglnbothan,  Archts.,  404 
Moftatt  Bldg.  Ammerman  &  McColl,  1310 
Penobscot    Bldg.,    Engrs. 

Chicago,  III.— Until  Oct.  5,  by  W.  R. 
Moorhouse,  Comr.  Pub.  Wks.,  for  furnish- 
ing material  and  erecting  municipal  bath 
house  1023  N.  Lincoln  St. 

Until  Oct.  6  at  office  Business  Mgr.  Bd. 
Educ.  for  work  at  the  Lewis-Champlin 
School,  Knglewood  and  Princeton  Ave- 
nues, to  include  masonry,  cutstone,  terra- 
cotta composition  roofing,  structural  iron, 
carpentry,  asphalt  floors,  steam  heating, 
ventilation.    i)lumbing,    electric   work,    etc. 

Monmouth,  III.— Until  Oct.  20  by  W,  W, 
Brent,  City  Clerk,  for  erecting  fireproof 
city  hall:  probable  cost  $50,000,  Separate 
bids  will  be  received  on  plumbing,  heat- 
ing and  wiring.  Temple  &  Burrows, 
Archts,,   Davenport.  Iowa. 

Rock  Island,  III. — Reported  desired  until 
Oct.  8  by  Bd.  Educ.  for  erecting  3-story, 
82  X  132  ft.,  brick  and  concrete  school. 
Probable  cost  $70,000.  Olaf  C.  Cervin, 
.\rcht..   Rock   Islaiul. 

Merrill,  Wis. — Until  Nov.  1  by  James  A. 
Wetmore.  Acting  Superv.  Archt.,  Wash- 
ington. D.  C.  for  constructing,  complete 
(including  mechanical  equipment  and  ap- 
proaches), U.  S.  Post  Office,  Merrill. 

Luthers,  Iowa. — Reported  desired  until 
Oct.  8  by  Bd.  Educ.  Consolidated  School 
Oist.  (C.  H.  Patterson,  Secy.)  for  erect- 
ing combination  grade  and  high  school. 
Proudfoot,  Bird  &  Rawson,  Archts.,  810 
Hubbell  Building,   Dcs  Moines. 

Anselmo,  Neb.— Until  Oct.  11  by  School 
l!d.  Dist.  No.  129  for  furnishing  material 
and  erecting  a  high  school.  R.  A.  Bradley 
&  Co.,  Archts..  Hastings. 

Bridgeport,  Neb. — Reported  desired  un- 
til Oct.  7  by  Bd.  Educ.  School  Dist.  No.  63 
(J.  E.  Frennier,  Secy.)  for  erecting  high 
school.  O,  J,  Hehnke,  Archt.,  Scotts- 
bluff. 

Clearwater,  Neb. — Until  Oct.  12  by 
School  Bd.  Dist.  No.  12  for  furnishing 
material   and   erecting  a   high   school.      R. 

A.  Bradley  &  Co.,  Archts.,  Hastings. 

O'Fallon,  Neb. — Reported  desired  until 
Oct.  16  by  L,  Laubner,  Secy,  Bd.  Educ, 
for  erecting  2-story  and  basement  school. 

B.  M.  Reynolds,  Archt.,  North  PIa.tte. 

Brookings,  S.  D. — Until  Oct.  19  by  Re- 
gents of  l'.,duc.  (I.  D.  Aldrlch,  Secy.),  care 
of  State  College,  Brookings,  for  erecting 
a  4-story  brick  fireproof  girls'  dormitory 
and  pavilion  for  State  College  at  Brook- 
ings Bids  will  be  received  separately  on 
heating,  plumbing  and  wiring. 

Ft.  Bliss,  Tex.— Until  Oct.  27  by  Depot 
Quartermaster.  El  Paso,  for  constructing 
one  granary  and  one  hay  shed  at  Ft. 
Bliss,  advertised  in  Engineering  Record. 
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N«w   araunfcte.  Tu.— CdUI   Not.    i   by 
*•»••     A.     Weuor*.     SupwT.     Arvbt.. 
.^  .  .  D.  C,  Har  CO— UiieMii«  oom- 
<i«jnhiJla»  Mxrlwiilril   •qntpmwit). 


(csoep*  IIAtln*  ftxturca  and  approachM) 
8.  Pwt  Office  at  New  Braunteis. 


for  V.  & 


^-.    ,- .  N.  M.— Until  Oct.  $  by  Carto- 

liad  Armrarr  Bd.  of  Control  (Robert  C 
Dow.  Saey.)  for  •reeUnc  an  artnory.  C.  F, 
Ward.  Aickt..  Roawa 

■aattla.  ¥»—!».  UntU  Oct.  »7  by  Bd. 
BaciMs  CTAhrarally  ot  Waahlocton,  for 
•■vetlMt     BalWBltjr     boUdlac;     probable 

Daaar  mnwinK. 


OsvBty 
iir    «N 


.l.«a    AoMiaa.    Cal.— UntU    Oct.    11    by 

Bd:  Snpanr.  (H.  J.  L«landa.  Ok.). 

•fMtlac     a     hlshway     maintenance 


oppoalla  Baatlake  Park. 


miCCS     AND     LETTINOS. 
■itlmdiemlf  award  of  cvntraet. 


Attlafcore.       Maaa.— Contract 
Jamaa  A.  Munroe.   North  Attle- 
borOk  for  araetlac  U.  S.  Poat  Office,  at 

Ociwrwaur.  N.  y.—roUamlag  are  four 
Inwaat  bMa  openad  raeantly  by  U.  8.  Su- 
ftrwmam  Arehltaet,  Waahlncton.  D.  C. 
for  ara^iac  U.  &  FMt  Office:  (a)  Uroe- 
■twia.  fb)  aaadatone:  Waatcheater  En- 
■■■■■la»  Co..  White  Flalna  (b)  $57,000; 
MMar'a  Ijinbar  Co.,  bat  LlTerpool. 
Ohio,  (a)  tU.n>:  W.  A.  FlaaeU  *  Co.. 
Now  Torti  aty  (a)  »4.*M.  (b)  tM.lOO: 
Janaa  Dcvaalt  (a>  •U.OM  (awarded  con- 
tract). <b)  tU,TM:  W.  H.  Daaoon.  New 
Tom  aty  (aTtMita.  (b>  tU.tM. 

_*M«wark.  N.  J.— CCmtrsct  awarded  R. 
WT Patrick.  IM  llontclair  Avenue,  to  erect 
a  1  wwy  acbool  at  >1  Mulberry  Street. 

♦Phlladaiptila.  Pa. — Reported  contract 
far  cracUas  aouadron  armory  awarded  by 
BMta  Annary  Bd..  Harrlabars.  to  Fidelity 
Oaaatr.      Co.,      Pblladelphla.     at     about 

I.— FWlowtiiK  are  four  lowest 
iapt.  M  by  Sapenr.  Architect. 

[ton.    D.   C.    for   conatructlon    of 

MtaadKBta'  quarters,  etc.  at  Quarantine 
MaUon,  Tampa  Bay:  E.  Hart.  Norfolk, 
Vs.,  ttillO;  A.  Baaaford.  Tampa,  l&a.740: 
AMnoa  Blair,  MontKomery.  Ala..  IS4.- 
•M:    Motoal    OOk.    St.     Peteraburc.     Fla.. 

Clwdwitl.  Ohl«<— inoUowlns  are  bida 
DP  wild  SepC  M  by  Bd.  Edoc.  for  erect- 
taw  Walout  tuna  School:  Haric  A  Co., 
n  B.  Fourth  Ktr««l.  t4»I.S00:  Roche. 
Diuaw  *  Co..  Johnaon  Bulldlns.  ttfl.nO: 
Ohio  Bnikllnr  Co..  1414  Main  Street. 
tifl.m;  Tbompaon.  Btarritt  Co..  tMS.OOO 

'ACahunbtn.    Ohio.— Contract    for    con- 
fooBdatloa  of  Eaat  HIsh  School 


aocordlns  to  reporta.  to  D.  W. 
MaOimlh,     New     rim     National     Bank 

at    ta.*a.      Edward    B.    Mac- 

COl.   Bd.   Ednc. 

M>ayton.  Ohio— Contract  for  erectlns 
addition  to  hiKh  achool  awarded  aa  fol- 
Iowa:  Total  about  tM.I(7.  Emat  Kromer. 
Oavlaa  BolhHny.  exearatlns.  reinforced 
cammtm  eoacrata  and  eemant  work,  rock 
teea  aad  cot  atooa  wortt.  alao  lathlnc  and 
plirt«rtnK.  total  tl4.tM:  Structural  Con- 
crate  Ool,  U.  B.  Bulldin*.  brick  work. 
earpantar  work,  and  marble  and  tile  work. 
totel  nClM:  HoersUns  ft  Holtman.  IISS 
W.  THM  StraaC  ahaet  metal  work,  tS.OU: 
A.  Baatlar  *  Bona  Co.,  Firat  and  Webb 
mraat.  atnwtaral  Iron  and  atacl  work, 
tl.MV:  i.  W.  Baeon.  piombinK.  tT.<7>. 
vaatflatlac  oaA  heaUns.  M.on.  Edward 
J.  ItomtSaphan.  Arcbta..  Ml  V.  B.  Build- 


t,  Ohia— Contract  for  erect- 
Htg  boalhooaa.  crew'a  oo^rtera.  etc,  at 
MarWahiad  f^oaat  Guard  Station,  awarded 
Laha    Shore    Oonlr.    Co.,    Clavcland.    at 

^•MaManvllla.  Ohio.  —  Contract  for 
araetias  thraa  alory  41  x  l(t  ft.  addition 
te  Waal  BISh  School  (Mda  opaood  Sept. 
U  bF  B4.  ■anc),  awarded  Jamea  C. 
Oarna.  Slaabanvna.  Petaraan  A  Clarke. 
Afchte.,  StaobaBTllla. 

■ftOaytfUt,    lad.    Oaatiact    tor    aroetlnc 
acMol   awarded    ' 
aond.  at  lt(.tM. 


t.   Wealey    Reed.    Ham- 


kmrnttam,  Wla.— Contract  for  arecUns 
phyatca  MUdlnc  at  t'niT.  of  Wlaconain 
awariad  by  Bd.  Resenta  to  Wlaronaln 
Cooatr.  Co..  Chippewa  Palla.  at  )lM.77t. 
Archt.,  Artbsr  Paabody,  Superr.  Archt, 
ITnlv.  Wlaeoaata.  Madlwrn. 

*Monrea.  Wia/— Contract  for  erectinx 
Uaroln  School,  brtck.  two-atory.  award- 
ed Wacoer  *  Baumaa.  Monroe:  cnat 
K*.M«.  Ctaoda  *  Staiek,  Archu..  Madl- 
aoa.  M.  &  Bahala.  Saey.  Union  Krhool 
VUC  NflL  L 


,      _.      tttnn.  —  Contract      for 

eraeUov  Matamlty  BoatHtal  awarded  J.  * 
W.  A.  Einott  lumber  Kachanse.  A.  R. 
Van  Dyck.  Archt,  MoKahrtil  Bulldln«. 

*Syrac4iaa.  Kaa^-Oontract  for  erecting 
achool  awarded  Hanney  Mack^r  Conatr. 
Co..  at  ^aM»,  and  ptumbtnc  and  wlrlnc 
te  J.  C.  RlSor.  at  |4.2««.  WT  E.  Hulae  Z 
C»..  Archu.  rlrat  Natlimal  Bank  Build- 
liW.  Butidilnaan. 

'^Baatrice,  Neb. — Bute  Bd.  Control 
awarded  contracta  aa  fOOowi  for  joint 
au4ltrrnrjm  aad  <daaa  room  at  mate  In- 
j-f.''}"-  for  FaaMe  Mtoidad:  General  con* 
Ktru':  on.  Ooald  *  Boa.  Omaha.  tll.4}S. 
f'lumbins.  OaafSe  A.  Menta.  L4nooln, 
|J.»1«. 


*Weod  River,  Neb.— Contract  for  erect- 
iiiK  two-atory  brick  achool  (bids  opened 
Sept.  17)  awarded  by  R.  R.  Root.  Di- 
rector School  Dist.  No.  8.  to  A.  O.  Lud- 
wlc.  Arlington,  at  $S3,695.  Next  three 
loweat   biddera   A.    Almqiat,   Central   City, 

S4.M0:  G.  P.  Johnaon.  Central  City.  $36.- 
0.  and  Henry  Ohlaen  &  Son.  David  City. 
tS4.*82.  Belinshof  ft  Davis,  Archta., 
Uncoln. 

#Fulton.  Mo.^<?ontract  for  erecting 
U.  S.  Poat  office  awarded  Balkin  Conatr. 
(^v,  Monadnock  Blk..  Chicago,  lU.,  at 
$4«.$)T. 

'irOallaa.  Tax.^<;eneral  contract  for 
erecting  two-storv  building  at  County 
Farm  (bids  opened  Sept.  6)  awarded  En- 
nlson  ft  McCord.  Dallas,  at  $28,880. 
Charles  E.  Groaa.  Co.  Aud. 

♦Perry,  Okla. — Contract  for  erecting 
four-alory  atone  court  house  (bids  opened 
Sept  IS)  awarded  by  County  Commis- 
alonera  to  Manhattan  Constr.  Co.,  Musko- 
cee.  at  $S2,»&0.  J.  W.  Hawk,  archt., 
Oklahoma   City. 

Bremerton,  Wash. — Following  are  bids 
opened  Sept.  11  by  U.  S.  Supervising  Ar- 
chitect, Washington,  D.  C,  for  construct- 
ing steel  frame  shell  house  and  two  brick 
magasinea  at  naval  magazine.  Puget 
Sound.  Washington:  Booker.  Kiehl  & 
Whittle.  Seattle,  $33,874:  Arvid  Ivcver- 
green,  Seattle,  $36,440;  Ek:kman  &  Mowat. 
S<-!attle.  $31,913;  Martin  &  Dugan,  Seattle, 
$34,S13. 

Patton,  Cal,  —  Following  are  four  low- 
eat  bida,  opened  Sept.  14.  by  W.  S.  Mc- 
Clure,  atate  engineer.  Sacramento,  for 
erecting  cottages  N  and  O,  Southern  Cali- 
fornia Sute  Hospital,  Patton:  W.  E.  Kier 
Conatr.  Co..  $34, $91);  Robert  Jordan,  $38,- 
IM;  The  Kllng  Cte.,  $38,472;  The  John 
Harnlah  Co..  $31,700. 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 

Portland,  Me. — .N'iitional  Biscuit  Co.  in- 
tends erecting  on  Kennebec  and  Cedar 
.streets  an  omce  anil  warehouse  buildinK. 

Clayton,  N.  Y.— Frank  A.  Wright,  110 
K.  Twenty-third  Street,  New  York,  re- 
ported architect  for  fireproof  hotel  to  be 
erected  for  Thousand  Island  Development- 
Co.:  cost  $400,000. 

Geneva,  N.  Y.— .\rk  Ixidge  No.  33  of 
the  Masons  reported  taking  steps  to  erect 
on  Main  ami  Seneca  Streets  a  temple  cost- 
ing $S0.000. 

New  York,  N.  Y. — Plans  filed  for  erec- 
tion of  following  buildings:  9-8tory  fire- 
proof apartment  building  at  51  W.  Fifty- 
fifth  Street  for  Thomas  C.  Dunham  Estate 
and  Farmera  Ixian  ft  Trust  Co..  cost 
$ia0,000.  Rouse  ft  (Soldstone,  38  W.  Thirty- 
second  Street.  Arehts.;  12-story  loft 
bulMIng  at  818  W.  Thirty-ninth  Street, 
for  324  W.  Thirty-ninth  Street  Corp.. 
coat  $275,000.  Oow.  L.ewl8  &  Wlcken- 
hoefer,  200  Fifth  Avenue,  Archu.;  12- 
atory  store  and  loft  at  63  W.  Twenty-third 
Street  for  Nameloc  Co..  cost  $300,000. 
William  H.  BIrkmlre.  Archt.,  1133  Broad- 
way: 6-story  brick  tenement  at  Creston 
Avenue  and  188th  Street  for  PIcken  Bldg. 
Co.,  coat  $66,000,  Andrew  J.  Thomas, 
Archt.,  2S-26  Webater  Avenue;  two  5- 
atory  brick  tenemenU  at  Westchester 
Avenue  and  Freeman  Street  for  Durbar 
Realty  Co.,  cost  $100,000.  Gronenlierg  & 
Leuchtag.  Archls.,  303  Fifth  Avenue: 
two  S-story  brick  tenements  at  Home 
Street  and  lA>ngfellow  Avenue,  for  Dur- 
bar  Realty  Co.,  cost  $100,000,  Qronenherg 
ft  I/euchUg.  Archu.,  303  Fifth  Avenue: 
6-8tory  brick  tenement  at  181st  Street 
and  Vyae  Avenue,  for  Philip  Welnstein  & 
Son,  coat  $60,000,  Qoldner  &  Goldberg, 
Archu.,  391  E.  l<»th  Street. 

Bayenna,  N.  J.— Corporation  Realty  Co.. 
of  Bayonne,  conteinplatea  erecting  on  old 
dty  hall  alte  an  office  building. 

Bayonne,  N.  J.— Texas  Co.,  Bayonne. 
Intends  erecting  at  Avenue  A  and  First 
Street,  a  one-story  storage  buiUlIng  and 
three-story,  hollow  tile  compounding 
building;  cost.  $76,000. 

Logan,  Pa. — Plana  being  prepared  by 
Neir  ft  Thames,  Heed  Building.  Phlladel- 

Shla,    for   a    one-story   stone   church   for 
lethodlat  Church. 

MIddlotown,  Pa.— Krnest  II.  Graham  of 
Graham,  Burnham  &  Co.,  Chicago,  III  ,  is 
preparing  plana  for  building  for  Keystone 
Bute  Fair  ft  Ebcposltlon  Co.,  near  Mld- 
dlctown:  also  for  2ti-mlle  apeedway  for 
aulomobllea. 

Ptilladelphia,  Pa. — Rev.  Eugene  Mc- 
Donnell. Pastor  St.  Aloysius  Church  and 
Rector  of  Conzaga  College,  reported  con- 
alderlnc  erecting  a  glrle'  high  school  cost- 
ing 1*0,000. 

Waahlnoton,  D.  C— Congregation  of 
Mount  Pleasant  M.  E.  Church  South  con- 
tsmplau  erecting  an  edifice  at  Sixteenth 
?r'!?».l-*"»2'"  StreeU  N.  W.:  cost  about 
(S«.0O0.  Contract  la  about  to  he  let  for 
the  chapel  for  aatd  church  to  coat  $20,000 
F.  J.  Prettyman,  Pastor. 

I.J''**.''.?"!!;  '•  C.— Reported  lodge  No. 
Ill,  A.-F.  Maaons,  conaidering  erection  of 
Maaonic  Temple;  coet  about  $36,000. 


Birmingham,  Ala.— Richard  W.  Massey, 
1401  Beach  Street;  Frank  Nelson,  Terrace 
Court,  and  others  reported  interested  in 
five-story  reinforced  concrete  building  to 
be  erected  on  Third  Avenue  and  Twenti- 
eth Street.  Harry  Wheelock,  Archt., 
Steiner  Building. 

Cincinnati,  Ohio. — Plans  filed  for  five 
and  a  half  story  concrete  apartment 
house  to  be  erected  on  Plum  and  Elder 
Streets  by  W.  Cooper  Proctor,  Albion 
Avenue,  Glendall:  cost  $350,000. 

Cleveland,  Ohio. — Contract  will  soon  be 
let  by  Garfield  Savings  Banl<  for  erecting 
a  two-story  brick  and  stone  bank,  store 
and  loft  building:  cost  $50,000.  Walker  & 
Weeks.  Arehts,.  ISOO  Euclid  Avenue. 

Plans  prepared  by  Hubbell  &  Benes, 
Power  &  Light  Building,  for  Masonic 
Temple  at  Euclid  Avenue  for  Shrine 
Temple  Co.;  cost  about  $500,000. 

Toledo,  Ohio.-— Plans  being  prepared  by 
Ottenheimer,  Stern  &  Reichert,  105  W. 
Monroe  Street.  Chicago,  III.,  for  a  syna- 
gogue to  be  erected  at  Scottwood  and 
Acklin  Avenues.  Rev.  David  Alexander, 
Rabbi. 

LogansDort,  Ind. — Luke  H.  Balfe,  La- 
fayette, reported  interested  in  building  a 
tive-story  hotel  on  site  of  the  Broadway 
Theater;  cost  $150,000. 

Detroit,  Mich. — Plans  being  prepared 
by  Louis  Kamper.  Fine  Arts  Building,  for 
a  10-story  stone  office  and  mercantile 
building  which  J.  B.  Book,  Jr.,  will  erect 
on  Washington  Boulevard.  Mr.  Book 
also  Intends  erecting  adjoining  this  build- 
ing a  6-story  and  a  4-story  building. 

Muskegon,  Mich.  —  Loyal  (5rder  of 
Moose  renorted  taking  steps  to  erect  a 
brick  lodge  building  costing  $50,000. 

Chicago,  Ill.^-William  M.  Hoyt,  Twen- 
ty-second .Street  Bridge,  purchased  a  site 
at  Thirty-second  and  Grove  Streets  for 
erection  of  4-story,  100  x  300  ft.,  concrete 
building:  probable  cost  $200,000. 

Milwaukee,  Wis. — Plans  prepared  by 
Fit/.hiiKh  Scott.  424  Jefferson  Street,  for 
a  dwelling  to  be  erected  for  A.  J.  Llnde- 
mann  at  Wahl  and  Bradford  Avenues  at 
a  cost  of  $30,000. 

Ottumwa,  Iowa. — Plans  reported  being 
prepared  by  Proudfoot,  Bird  &  Rawson, 
Des  Moines,  for  six  or  seven-story  hotel, 
which  Ottumwa  Hotel  Co.  intends  erect- 
ing at  a  cost  of  $300,000. 

St.  Paul,  Minn. — Reported  I.  H.  Ruben, 
1824  S.  Fremont  Avenue,  Minneapolis,  in- 
terested in  theater  to  be  erected  at  Sev- 
enth and  Wabasha  Streets.  Cost  $350,000. 
Buechner  &  Orth,  Arehts.,  Shubert  Build- 
ing, St.  Paul. 

RIverton,  Wye— Episcopal  Church  Or- 
ganization of  Wyoming  purchased  a  site 
for  erection  of  a  seminary  for  boys  and 
girls;  cost  about  $100,000.  Bishop  N  S. 
Thomas  of  Cheyenne  said  to  be  inter- 
ested. 

Chain  of  Rocks  (P.  O.  St.  Louis),  Mo. — 
Clubhouse  is  to  be  erected  on  Rivervlew 
Drive  near  Chain  of  Rocks  for  St.  Louis 
Yacht  Club.  C.  C.  Butler,  Ex-Commo- 
dore. T.  P.  Barnett  Co..  Arehts.,  Central 
Natl.  Bank  Building.  St.  Louis. 

Dallas,  Tex.— Edgar  Zielian,  Adolphus 
Hotel,  reported  taking  steps  to  erect 
apartment  hotel,   costing  $500,000. 

Portland,  Ore. — Reported  contract  will 
soon  be  let  by  U.  P.  Wassell  Co.,  204  E. 
Fifteenth  Street,  for  erecting  a  four-story 
and  basement  brick  apartment  house  at 
Twentieth  and  Morrison  Streets,  to  cost 
$1 25,000, 

San  Francisco,  Cal.— J.  R.  Miller,  Lick 
Building.  Is  reported  architect  for  the 
Claus  Spreckles  Building,  to  be  erected  at 
Market    and   Third    Streets   at    a    cost    of 

,®g'*,>.''''?  *^JJ>''  Utah.— J.  E.  Jennings 
of  Salt  Lake  City  Is  reported  Interested 
In  Jennings-Hanna  Investment  Co.,  which 
has  been  Incorporated  to  erect  three- 
story  reinforced  concrete  warehouse  on 
Second  South  and  Third  West  Streets. 


-^Providence,     R.    I.— Contract    reported 
awarded    Norcross   Bros.    Co.,    Providence 
for  erecting  120  x  140  ft.   stone  edlllce  at 
Wayland  and  Lloyd  Avenues  for  Central 
Baptist  Church. 

-*New  Britain,  Conn,— Contract  award- 
ed to  B.  H.  Hibbard  Co.,  Hartford,  for 
erecting  for  Hartford  Auto  Parts  Co  a 
two-story,  60  x  210  ft.,  building.  Unkle- 
back  &  Perry,  Arehts.,  New  Britain. 

-A-Jamestown,  N.  Y, — Contract  for  erect- 
inging  warehouse  for  D.  H.  Grandin  & 
Co.,  Inc..  awarded  to  Charles  Haas  at 
about  $25,000.  Gaggin  &  Gaggin,  Uni- 
versity   Building,    Syracuse,    Arehts. 

•  Newark,  N.  J. — Contract  awarded 
Hedden  Constr.  Co.,  763  Broad  Street,  for 
erecting  two-story  fireproof  brick  store 
and  office  building  at  Broad  Street  for 
Prudential  Insurance  Co.  Cost  about 
$60,000. 

•Pittsburgh,  Pa, — Contract  awarded 
Cranford  Constr.  Co.,  Keystone  BuiUiiiiK, 
for  Simplex  concrete  piling  for  freiglii 
station  and  warehouse  Baltimore  &  Ohio 
R.  R.,  Isabella  Street,   North  Side. 

•Shenandoah,  Pa. — Contract  awarded 
Andrew  J.  Breslin  of  Summit  Hill  for 
erecting  Elk's  Hall.  Probable  cost, 
$30,000. 

•  Dunkirk,  Ohio, — Contract  for  erecting 
Methodist  Church  awarded  J.  W.  War- 
rington of  Broadway  at  $24,000. 

•Nashotah,  Wis. — Contract  awarded 
Gunder  Anderson  of  Oconomowoc  for 
erecting  tile  and  concrete  station  for  Mil- 
waukee R.  R. 


NEW  INDUSTRIAL  PLANTS 


BIDS     DESIRED. 

Macon,  Ga.— Reported  bids  desired  until 
Oct.  12  by  Central  of  Georgia  Uy.  Co.  (C. 
K.  Lawrence.  Ch.  Engr.,  Macon)  for 
erecting  three  buildings,  one  and  three 
stories,    brick,    concrete,    stone,    steel   and 

rjS*",^'*'.?*  "  ^*^  "■■  "  "  IS*  ft.  and  57  x 
112  ft.;  three  platforms,  each  19  x  1300  ft.; 
siibway,  etc.;  probable  cost  $1,500,000. 
Alfred  Fellhelmer,  Archt.,  7  E  Fortv- 
second  Street,   New  York. 

Bellalre,  Ohio.— Reported  desired  until 
Oct.  14  by  George  H.  Dieringer,  Wheeling, 
W.  Va.,  for  remodeling  Uoma  Theater. 
cS^Ti&.OoT'^'''     P^'-P'-"'""--       I^obable 

Dubuque.  Iowa.— Until  Oct.  2  fextenslon 
of  date  from  Sept.  30)  by  Secretary  Y    M 

„.'*.?•';, J"*"  e^'ectlng  three-story  fire- 
proof building;  cost  $36,000.  Cyrus  D. 
McLane,  Archt.,  Rock  Island,  111. 

PRICES     AND     LETTINOS. 
■^Indicatea  award  of  contract. 

•New  Bedford,  Maaa.— Contract  award- 
ed Turner  Construction  Co.,  11  Broadway, 
J!.*„o-  T'"'^-  ^Z  *'■'''=»  9-8tory  reinforced 
concrete  warehouse,  100  x  160  ft.,  for  the 
Merchants  Terminal  Warehouse  Com- 
pany. I^kwood,  Greene  &  Co..  60  Fed- 
eral Street,  Boston,  Arehts,  and  Engrs 


PROPOSED     WORK, 

Brooklyn,  N,  Y. — Plans  filed  for  erec- 
tion of  following  buildings;  6-story  brick 
creamery  at  Fulton  Street  and  New 
York  Avenue,  for  Sheffield  Farms  Slaw- 
son  Decker  Co.,  cost  $300,000,  Frank  A. 
Rooke,  489  Fifth  Avenue,  New  York  City, 
Archt.;  4-story  brick  factory  at  Atlantic 
Avenue  and  Cleveland  Street,  for  P.  &  L. 
Contr.  Co.,  cost  $50,000.  M.  J.  Harrison, 
World  Building,  New  York  City,  Archt. 

Hornell,  N.  Y. — Plans  completed  by  E. 
J.  Thompson  for  2-story  foundry  addition, 
40  X  140  ft.,  and  2  coke  ovens,  30  x  22  ft... 
brick  and  hollow  tile  construction,  to  the 
plant  of  Davies  Foundry  Co. 

Lockport,  N.  Y. — The  Fibre  Corp.  is. 
having  plans  prepared  for  rebuilding, 
plant  on  Mill  Street,  recently  destroyed; 
estimated  cost  $50,000. 

Solvay,  N.  Y. — Plans  completed  by 
Faber  &  Baxter,  Syracuse,  for  a  one- 
story  brick,  100  x  450  ft.,  manufacturing, 
plant  for  Candel  Incubator  Co.,  Syracuse. 

Troy,  N,  Y.— Plans  completed  by  Alfred 
E.  Baxter,  EUicott  Square  Building,  Buf- 
falo, for  erecting  on  Uiver  Street  for  Bon- 
tell  Milling  Co.  concrete  5-story,  60  x  125 
ft.,  flour  mill,  and  5-story,  42  x  64  ft., 
grain  warehouse. 

Chester,  Pa.— Stewart  Distilling  Co.,  214' 
S.  Second  Street,  Philadelphia,  it  is  re- 
ported, will  erect  a  $500,000  distilling 
plant  here. 

Chester,  Pa. — Plans  prepared  for  plant 
for  Stewart  Distilling  Co.,  main  office, 
254  S.  Third  Street,  Philadelphia.;  to  cost 
$500,000. 

Ellwood  City,  Pa. — United  States  Steel 
Corporation  reported  intends  making  im- 
provements in  the  plant  of  the  Shelby 
Steel  Tube  Mills. 

Reading,    Pa.— Carpenter    Steel  Works, 

River    Road    and    Exeter    Street,  Intends, 

erecting     two-story,     steel     and  cement 
building:  cost  about  $30,000. 

Schuylkill  Haven,  Pa. — Reported  Schuyl- 
kill Haven  Foundry  &  Machine  Co.  has 
decided  to  rebuild  plant  recently  destroyed 
by  fire. 

Norfolk,  Va. — Norfolk  &  Western  Ry., 
(Josenh  E.  Crawford,  Ch.  Engr.,  Roanoke) 
reported  considering  constructing  grain, 
elevator  at  Lamert's  Point,  Norfolk  Har- 
bor; capacity  2,000,000  bu.;  cost  $2,000,000. 

Charleston,  S.  C. — Itiverslde  Iron  Wks. 
(G.  H.  W.  Hruggcmann,  I'res. ),  it  Is  re- 
ported, intends  erecting  a  plant  at  Rose- 
mont,  one  inlle  from  this  city;  cost, 
$25,000 

Greenville,  S.  C. — T.  U.  Hapgood  pur- 
chased a  site  at  Hampton  Avenue  and. 
Southern  R.R.  for  erection  of  an  ice  plant 
to  have  a  dally  capacity  of  40,000  tons. 

Shelbyvllle,  Tenn.  —  Reported  Sylvan 
Cotton  Mills  intends  installing  new  ma- 
chinery,  including  30U0  spindles. 

Cleveland,  Ohio. — Cyclone  Woven  Wire 
Fence  Co.,  E.  Fifty-fifth  Street,  consider- 
ing erection  of  five-story  concrete  power 
building  on  E.  Fifty-fifth  Street;  cost 
approximately  $150,000. 

Marlon,  Ohio. — Reported  Interstate  Iron 
&  .Steel  Co.  of  Chicago.  111.,  Intends  erect- 
ing a  plant  here  to  replace  the  Cambridge^ 
works  destroyed  by  fire. 
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Minneapolis,  Minn.— Northwestern  Ele- 
vator Co.  (Charles  A.  Magnuson,  Pres.), 
intends  erecting  a  1,000,000  bu.  fireproof 
grain  elevator,  provision  to  be  made  for 
a  600  bu.   increase. 

Butte,  Mont.  —  Plans  completed  by 
Floyd  Hamill  &  Co.,  Hennessey  Building, 
for  two-story  concrete  and  brick  cream- 
ery; cost  $35,000. 

Foreman,  Ark. — Consumers'  Portland 
Cement  Co.  reported  intending  erecting 
cement  plant  here. 

Gresham,  Ore.— M.  H.  Squires,  Gresham, 
contemplates  erecting  a  fireworks  factory 
in  Gresham;  cost  about  $40,000. 

Oshawa,  Ont. — Citizens  voted  to  assist 
new  steel  plant,  which  David  Maxwell  of 
Toronto  and  others  will  erect  in  tast 
Whitby  Township. 

BIDS      DESIRED. 

Rochester,  N.  Y.— Bids  being  received 
by  Kastman  Kodak  Co.  for  erecting 
2-story  concrete,  45  x  140  ft.,  and  5-story 
concrete,  80  x  165  ft.,  buildings  at  their 
plant  at  Kodak  Park. 

Peking,  China.— Until  Oct.  16  at  Bureau 
Yards  and  Docks,  Navy  Dept.,  Washing- 
ton, D.  C.  (H.  R.  Stanford,  Ch.),  Spec. 
No  2191 — Furnishing  f.o.b.  cars  San  Fran- 
cisco, and  installing  in  Peking,  China,  an 
ice-making  and  cold  storage  plant  at  the 
U.   S.   Marine  Barracks,   Peking. 

PRICES     AND     LETTINGS. 
irindicates  award  of  contract. 

•Portland,  Me.  —  Contract  awarded 
Chas.  B.  Howatt  &  Son.  Portland,  to  re- 
build plant  ot  Twitchell-Champlin  Co., 
recently  damaged  by  fire. 

-A^Buffalo,  N.  Y. — Contract  tor  erecting 
7-story  brick  and  steel  addition  to  Ger- 
hard Lang  Brewing  Co.  plant  at  Best  and 
.Jefferson  Sts.  awarded  to  Western  Build- 
ing Co.,  Buffalo,  at  about  $35,000. 

^Monarch  Engineering  Co.,  Chamber 
Commerce  Building,  secured  contract  for 
erecting  concrete  grain  elevator  at  Buf- 
falo River  and  Buffalo  Creek  Terminal 
K.R.  for  Archer  Daniels  Co.;  cost  $60,000. 

■*<3ontract  for  steel  work  for  addition  to 
foundry  building  of  Atlas  Steel  Casting 
Co.,  at  Elrawood  Avenue  and  Erie  R.R., 
awarded  to  Progressive  Structural  Steel 
Co.,   Builders   Exchange   Building. 

^Contract  for  erecting  4-story  brick 
and  steel  addition,  SO  x  300  ft.,  to  plant 
ot  Curtiss  Aeroplane  Co.,  at  Churchill  St. 
and  New  York  Central  R.R.,  awarded  to 
.John  W.  Cowper  Co.,  620  Fidelity  Build- 
ing. 

♦Montour  Falls,  N.  Y. — Contract  for 
erecting  one-story  brick  and  steel  addi- 
tion, 125  X  200  ft.,  addition  to  plant  of 
Shepherd  Crane  &  Hoist  Co.  awarded  to 
Compton  Realty  Co.,  and  to  Montour  Steel 
Wks.  for  the  structural  steel. 

♦Rochester,  N.  Y. — Contract  for  erect- 
ing steel,  tile  and  concrete  automobile 
factory  for  Crowther  Motor  Car  Co.  at 
Ridgeway  Avenue  and  Buffalo,  Rochester 
&  Pittsburgh  R.  R.  awarded  Martens 
Co.,  Rochester. 

♦Seneca  Falls,  N,  Y.— Contract  for 
erecting  steel  plant  for  Seneca  Falls  Mfg. 
Co.  awarded  to  T.  H.  McHale  Constr.  Co., 
Syracuse.  Main  plant  to  be  2  stories, 
concrete,  steel  and  brick.  Foundry  to  be 
62  X  142  ft. 

♦Solvay,  N.  Y. — Contract  for  erecting 
2  buildings,  each  one-story,  250  x  354  ft., 
at  Malleable  Iron  Wks.  of  Frazer  &  Jones 
Co .  awarded  to  Dawson  Bros.,  Union 
Building,    Syracuse,  at  $100,000. 

♦Cleveland,  Ohio.  —  Contract  reported 
awarded  S.  W.  Emerson  Co.,  Chamber  of 
Commerce  Building,  to  erect  brick  and 
concrete  fireproof  factory  at  2206  Park- 
wood  Drive  for  Steel  Products  Co.;  cost 
$30,000. 

♦Omaha,  Neb. — Reported  contract  for 
erecting  assembly  plant  at  Sixteenth  and 
Izard  Streets  for  Ford  Motor  Co.  awarded 
Hodgin  Constr.  Co.,  Germania  Life  Build- 
ing,  St.   Paul,  at  about  $250,000. 


MISCELLANEOUS 


PROPOSED     WORK. 

Coal  Pier — Baltimore,  Md. — Bd.  Direc- 
tors of  Baltimore  &  Ohio  R.  R.  (F.  L. 
Stuart.  Ch.  Engr.,  Baltimore)  voted  to 
construct  a  coal  pier.  700  ft.  long  x  115  ft. 
wide,  at  Curtis  Bay  Terminal;  capacity 
10,000.000  tons  per  year;  approximate  cost, 
$1,500,000. 

Park       Bonds — Masslllon,       Ohio. — Park 

bonds  amounting  to  $25,000  sold. 

Subway — Seattle,  Wash. — General  Chit- 
tenden of  Seattle  recommends  construct- 
ing Norman  Street  tunnel  and  Lenora 
Street  subway.  Post  Engineer  West  esti- 
mates cost  of  Norman  Street  tunnel  at 
$412,519,  with  an  additional  $145,000  if 
paved.  Proposed  Improvement  will  be 
1165    ft.    long. 

BIDS     DESIRED. 

Retaining  Wall— Pittsburgh,  Pa.— Until 
Oct.  12.  by  Hyatt  M.  Crlbbs,  Co.  Con- 
troller, for  furnishing  material  and  con- 
•tructing  3300  cu.  yds.  of  concrete  retain- 
ing wall  along  Scotia  Hollow  Road. 


Installation  Car  Tracks  —  Cincinnati, 
Ohio.— Until  Oct.  7  by  Dir.  Pub.  Wks. 
(Parke  S.  Johnson,  Secy.)  for  installation 
of  car  tracks  on  Hopple  Street  viaduct. 

Pneumatic  Hoists,  Crane  Runways,  etc., 
Panama. — Until  Oct.  18  by  MaJ.  F.  C. 
Boggs,  Corps  Engrs.,  U.  S.  A.,  General 
Purchasing  Officer,  the  Panama  Canal, 
Washington,  D.  C,  for  frames  and  covers 
for  flooding  and  sluice  valves,  circular 
steel  stairways,  crane  runways,  etc.,  ac- 
cording to  Circular  974,  and  until  Oct. 
20  for  pneumatic  hoists,  hydraulic  Jacks, 
etc.,   according   to  Circular  976. 

Capstans — Panama. — Until  Oct.  11  by 
Maj.  F.  C.  Boggs,  Corps  Engrs.,  U.  S.  A., 
Genl.  Purchasing  Ofllcer,  Panama  Canal, 
Washington,  D.  C,  for  Cir.  975— Motor- 
driven  capstans. 


PRICES     AND     LETTINGS. 
^(Indicates  award  of  contract. 

♦  Dry-Dock —  Boston,  Mass. — Reported 
Executive  (Council  voted  to  award  con- 
tract for  constructing  1100  ft.  dry  dock  to 
Holbrook,  Cabot  &  Rollins,  New  York. 
Cost  reported  at  about  $3,000,000. 

Retaining  Wall— Washington,  D.  C— 
Boyle-Robertson  Constr.  Co.,  Washing- 
ton, bid  $23,596  for  constructing  a  re- 
taining wall  along  west  side  Meridian 
Hill  Park  (bids  opened  Sept.  20). 

♦Transmission  Line — Decatur,  Ind. — 
Contract  for  constructing  transmission 
line  from  Decatur  to  Monroe  awarded 
Protection  Electric  Sunnly  Co.,  Ft.  Wayne, 
C.   E.   Bahmer,   City  Clk. 


Proposals 

For  Proposals  Advertised,  see  Pages 
48    and    49, 


WATERWORKS. 

Bids                                                       See  Eng. 
Close.  Record. 

Oct.     4.  Mains,   Minot,   N.   D Sep.  25 

Adv.  Sep.  25. 
Oct.     5.  Reservoir,    Tamaqua,    Pa.  Sep.  11 

Adv.   Sep.   11  to  25. 
Oct.     5.  Pumps,    Engines,    Etc., 

Sidney,  Iowa   Sep.  25 

Oct.     5.  Hydrants,   The   Pas,   Man.  Oct.     2 
Oct.     6.  System.    Luverne,    Iowa..  Sep.  18 

Adv.   Sep.  18. 
Oct.     6.  Wells.  Middletown,  Ohio..  Sep.  25 
Oct.     7.  Service    System,    Coates- 

ville.   Pa Sep.  18 

Adv.   Sep.  18,  25. 
Oct.     7.  Mains,   New   York.    N.   Y.  Oct.     2 

Oct.     7.  Pipe,   Galveston,   Tex Oct.     2 

Oct.     8.  Pumps,       etc.,       Trenton, 

N.    J Oct.     2 

Oct.     8.  Fire  Hydrants,  Louisville, 

Kv Oct.     2 

Oct.  11.  Pump   Unit,    Washington, 

D.    C Sep.  25 

Oct.  12.  Valves,  etc.,  Toronto,  Ont.  Sep.  18 

Adv.  Sep.  18. 
Oct.  12.  Centrifugal    Pumps,    Etc., 

Lumberton,  N.   C Sep.  23 

Oct.  12.  Water      Works      Improv., 

Monticello,    Ind Sep.  25 

Oct.  12.  Pump       Station.       Poplar 

Grove,   III Oct.     2 

Oct.    14.  Main,    Galveston,    Tex Oct.      2 

Oct.  15.  Pump,  Marshalltown,  la. .  Oct.     2 
Oct.  15.  Tank   and   Tower.    Kana- 
wha. Iowa Oct.     2 

Oct.  19.  Contr.      166,      New     York. 

.^J.    Y Oct.     2 

Adv.  Oct.  2. 
Oct.  21.  Gas   Engines,    Clarksburg, 

W.    Va Sep.  25 

Adv.  Sep.   25,  Oct.   2. 
Nov.    4.  Pumping  Engine,  Galves- 
ton,  Tex Oct.     2 

Adv.  Oct.  2. 
Nov.    9.  W  a  t  e  r     Wks.,      Belle- 
ville, Ohio    Sep.  11 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Oct.     4.  Minot,    N.    D Sep.  25 

Adv.  Sep.  25. 
Oct.     4.  Glen   Gardner,    N.   J Sep.  18 

Adv.  Sep.  18. 

Oct.     5.  Algona,   Iowa   Sep.  25 

Oct.     5.  North   Chattanooga,    Tenn.Sep.   18 

Adv.  Sep.  18 

Oct.     5.  Paterson,    N.    J Oct.     2 

Oct.     5.  New  Brighton,  S.  I.,  N.  Y.  Oct.     2 

Oct.     5.  Knox.  Ind Oct.     2 

Oct.     5.  Findlay,    Ohio : Oct.     2 

Oct.     5.  Cokato,  Minn Oct.     2 

Oct.     5.  Brooklyn,    Iowa   Oct.     2 

Oct.     6.  Vlsalla,    Cal Sep.  25 

Oct.     6.  Fairview,  N.  J Oct.     2 

Oct.     6.  New  York.  N,  Y Oct.     2 

Oct.     7.  Atlantic  City,  N.  J Sep.  18 

Adv.  Sep.  18. 

Oct.     7.  Lincoln,    Neb Sep.  25 

Oct.     7.  Miami.   Fla Oct.     2 

Oct.  11.  South  Bound  Brook,  N.J.  Sep.  25 

Adv.  Sep.  25. 

Oct.  11.  Roslyn.  Wash • Sep.  25 

Oct.  12.  Compton,    Cal Oct.     2 

Oct.  12.  Dennison,    Towa Oct.     2 

Oct.  13.  Cheviot.    Ohio Oct.     2 

Oct.  14.  Mansfield,  Ohio  Aug.  28 

Oct.  14.  Ashland.    Wis Oct.     2 

Oct.  15.  Albemarle.    N.    C Oct.     2 

Adv.    Oct.    2. 
Oct.   19.   Beanmntif.    T<>x Sep.  18 

Adv.   Sep.   18  to  Oct.   2. 


Bids 

Close. 

Oct. 

5. 

Oct. 

5. 

Oct. 

5. 

Oct. 

5. 

Oct. 

5. 

Oct. 

(. 

Oct. 

6. 

Oct. 

7. 

Oct. 

7. 

Oct. 

8, 

Oct. 

9. 

Oct. 

11. 

Oct. 

11. 

Oct. 

11. 

Oct. 

12. 

Oct. 

12. 

Oct. 

12. 

Oct. 

12. 

Oct. 

13. 

Oct, 

15. 

Oct. 

15. 

Oct. 

15. 

Oct. 

18. 

Oct. 

2!). 

Oct. 

25. 

Oct. 

27. 

Oct. 

29. 

Oct.     4. 
Oct.     4. 


See  Eng. 
Record. 

BRIDGES. 

Salem,  Ind Sep.  25 

Maine    Sep.  25 

Sharon,    Pa Oct.  2 

Knox,  Ind Oct.  2 

Vancouver,  B.  C... Oct.  2 

LAwrence,    Kan Aug.  14 

Adv.  Aug.   14  to  Oct.   2. 

Manhattan,   Kan Sep.  18 

Bakersfleld,    Cal Sep.  25 

Munster,  Ind Oct.  2 

Ohio Oct.  2. 

Illinois     ,...Oct.  2 

Wichita,    Kan Oct.  2 

Connecticut Oct.  2 

Adv.  Oct.  2. 

Arcadia,    ila,    Oct.  2 

Beaufort,    S.    C Sep.  18 

Adv.   Sep.  18. 

Waukon,  Iowa  Sep.  25 

Washington,   Kan Oct.  2 

Illinois     Oct.  2 

Visalia,   Cal Oct.  2 

Steubenville,  Ohio Oct.  2 

Bedford,   Iowa    Oct.  2 

Illinois     Oct.     2 

Los  Angeles.  Cal Oct.  2 

Concordia,   Kan Oct.  2 

Columbus,    Ohio    Oct.  2 

Glenfleld,  Pa Sep.  25 

Illinois     Oct.     2 


PAVING  AND  ROADS. 

Minot,    N.   D Sep.  25 

Adv.   Sep.   25. 
Mount  Union,  Pa Sep.  25 

Adv.  Sep.  25. 

St.    Louis,   Mo Sep.  18 

Wlnamac,   Ind Sep.  18 

Indiana    Sep.  25 

New  Brighton,  S.  I.,  N.  Y'.  Oct.     2 

Long  Island  City,  N.  Y Oct.     2 

Paterson,  N.  J Oct.     2 

East  Liverpool,  Ohio Oct.     2 

Phoenix,  Ariz Oct.     2 

Hagerstown,   Md Oct.     2 

Kansas    City,    Mo Oct.     2 

Shelbyville,   Ind Sep.  25 

West  Hoboken,   N.   J Sep.  25 

Freehold,  N.  J Sep.  25 

Canton,  Ohio Oct.     2 

Des   Moines,    Iowa Oct.     2 

Brooklyn,   N.   Y Oct.     2 

Missoula,    Mont Oct.-   2 

Manhattan    Beach.    Cal..  Oct.     2 

Santa   Ana,    Cal Oct.     2 

Jersey   City,   N.    J Sep.  18 

Bakersfleld,  Cal Sep.  25 

Independence,    Kan Sep.  25 

Newark,  N.  J Sep.  25 

Mountain  Home,   Idaho...  Oct.     2 

Tonasket,    Wash Oct.     2 

Arcadia,    Cal Oct.      2 

Indiana    Sep.  18 

Cumberland   Gap,    Tenn..  Sep.  25 

Columbus.    Ohio    Sep.  25 

Columbus,  Ohio Oct.     2 

Ohio Oct.     2 

Indiana    Sep.  25 

Racine,    Wis Sep.  25 

Washington Oct.     2 

Los    Angeles,    Cal Oct.     2 

Montclair,    N.    J Oct.     2 

Adv.  Oct.  2. 

Issaquah,  Wash Oct.     2 

Hoboken,    N.    J Oct.     2 

Columbus.    Miss Oct.     2 

Des   Plaines,   111 Oct.     2 

Indiana Oct.     2 

Idaho Oct.     2 

Pensacola.   Fla Oct.     2 

Ijogansport,    Ind .''ep.  25 

Beaumont.   Tex Sep.  18 

Adv.   Sep.    18   to   Oct.   2. 
Washington.  D.  C Oct.     2 

Adv.  Oct.  2. 

Indiana Oct.     2 

Granville,   Ohio    Sep.  25 

Santa   Barbara,    Cal Oct.      2 

Indiana Oct.      2 


HYDRATTITC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Oct.      5.   S'^i       W^all.       Vancouver, 

B.  C Oct.     2 

Oct.     fi.  Ditch,    Swlfton,    Ark Sep.  18 

Oct.     6.  Harbor    Improv.,    Albany, 

N.     Y Sep.  25 

Oct.     6.  State    Canal    Work,    Al- 
bany,  N.   Y Oct.     2 

Oct.     6.  Levee     Work,     Shreve- 

port.    La Oct.     2 

Oct.     9.  Dredging,  Norfolk,  Va.    .  .  Oct.      2 

Oct.   11.  Guide        Wall,        Seattle. 

Wash Oct.      2 

Oct.    11.  Pile  Jetty,  San  Luis  Obis- 
po, Cal Oct.     2 

Oct.  12.  Irrigation  Work,  St.  Igna- 
tius,  Mont. Sep.  18 

Adv.   Sep.  18. 

Oct.  12.  Reclamation  Work,  Carls- 
bad,   N.   M Oct.     2 

Oct.   14.  Drainage.  Victoria,  Tex..  Oct.     2 

Oct.   14.  Riprap.    Philadelphia.    Pa.  Oct.     2 
Adv.   Oct.   2. 

Oct.  15.  Spillway.    Cincinnati.  Ohio  Oct.     2 

Oct.    16.  Ditch.  Winamac,  Ind.    . .  .  Oct.     2 

Oct.  20.  Irrigation    Work,    Mon- 
trose, Col Sep.  25 

Adv.  Sep.  25. 

Oct.  20.  Irrigation    Work,    Powell, 

Wyo Sep.  25 

Oct.  20.  Reclamation  Work,  Wash- 
ington,   D.    C Oct.     2 

Oct.  21.  Channel    Work,     Chicago, 

111 Sep.  25 

Adv.    Sent.    25. 

Oct.  22.  Drv     Dock     Gate,     Louis- 
ville.   Ky Sep,  25 

Adv.  Sep.  25,  Oct.  2. 

Oct.  26.  State     Canal    Work,     Al- 
bany,  N.  T Oct.     2 


Oct. 

5. 

Oct. 

5. 

Oct. 

5. 

Oct. 

5. 

Oct. 

5. 

Oct. 

5. 

Oct. 

5. 

Oct. 

5. 

Oct. 

5. 

Oct. 

5. 

Oct. 

6. 

Oct. 

6. 

Oct. 

6. 

Oct. 

6, 

Oct. 

6. 

Oct. 

6. 

Oct. 

«. 

Oct. 

6. 

Oct. 

6. 

Oct. 

7. 

Oct. 

7. 

Oct. 

7. 

Oct. 

7. 

Oct. 

7. 

Oct. 

7. 

Oct. 

7. 

Oct. 

X. 

Oct. 

S. 

Oct. 

8. 

Oct. 

S. 

Oct. 

8. 

Oct. 

». 

Oct. 

9. 

Oct. 

11. 

Oct. 

11. 

Oct. 

11. 

Oct. 

12. 

Oct. 

13. 

Oct. 

13. 

Oct. 

13. 

Oct. 

14. 

Oct. 

I.S. 

Oct. 

16. 

Oct. 

19. 

Oct. 

19. 

Oct. 

19. 

Oct. 

20. 

Oct. 

28. 

Nov 

1 

Nov 

5. 

jBlds  See  Eng. 

Close.  Record. 

Nov.    8.  Dredge,    Jacksonville,  Fla.  Sep.  11 

Adv.  Sep.  11  to  25. 
Nov.    8.  Reclamation  Work,  Qrand 

Junction,   Col Oct.     2 

PUBLIC  BUILDINGS  AND 
SCHOOLS. 

Oct.     4.  Oswego,    N.    Y Sep.  18 

Adv.    Sep.    18,    25. 

Oct.     6.  Glenwood.    Minn Sep.  18 

Oct.     S.Albany,    N.    Y Sep.  25 

Oct.     5.  Oakland,  Cal Sep.  25 

Oct.     5.  Pleasantville,    N.    J Oct.     2 

Oct.     6.  West   Sprinfleld,   Mass Oct.     2 

Oct.     5.  Carlsbad,   N.   M Oct.     5 

Oct.     5.  Chicago,  111 Oct.     2 

Oct.     6.  Jefferson,   Iowa   Sep.  25 

Oct.     6.  Pittsburgh,    Pa.    Oct.     2 

Oct.     6.  Chicago,   111 Oct.      2 

Oct.     7.  Wilmington,   N,   C. Sep.  11 

Oct.     7.  Jersey   City,   N.   J Sep.  18 

Oct.     7.  Findlay,    Ohio    Sep.  18 

Oct.     7.  Metuchen,    N.   J Oct.     2 

Oct.     7.  Bridgeport,   Neb Oct.     2 

Oct.     8.  Boston,   Mass Sep.     4 

Oct.     8.  Rock  Island.  Ill Oct.     2 

Oct.     8.  Columbus,    Ohio Oct.     2 

Oct.     8.  Luthers,   Iowa Oct.     2 

Oct.     8.  Philadelphia,  Pa Oct.     2 

Oct.  11.  Watertown,   Wis Sep.  25 

Oct.  11.  Lexington,   Va Sep.  25 

Oct.   11.  Anselmo,  Neb Oct.     2 

Oct.   12.  Akron,  Ohio Oct.     2 

Oct.   12.  Detroit,  Mich Oct.     2 

Oct.   12.  Clearwater,  Neb Oct.     2 

Oct.    12.  Little  Falls,   N.   Y Oct.     2 

Oct.  13.  Naugatuck,   Conn Sep.  11 

Oct.  14.  Wllkesboro,  N.  C Sep.  11 

Oct.  15.  Moberly,    Mo Sep.  18 

Adv.    Sep.    18,    25. 

Oct.   15.  Cleveland,  Ohio Oct.     2 

Oct.  16.  Denton,   Tex Sep.  18 

Oct.   16.  Washington.  D.  C Aug.  28 

Oct.  16.  Pensacola,   Fla Sep.  25 

Oct.   16.  O'Fallon,  Neb Oct.     2 

Oct.   16.  Boston,  Mass Oct.     2 

Oct.  16.  East    Cleveland,    Ohio Oct.     5 

Oct.  18.  Rock   Rapids,   Iowa Sep.  25 

Oct.  18.  Dixon,    111 Sep.  25 

Oct.   18.  Los  Angeles,  Cal Oct.     2 

Oct.  19.  Norton,    Va Sep.  11 

Oct.  19.  Oxford,   Ohio   Sep.  25 

Oct.  19.  Brookings,   S.    D Oct,     5 

Oct.   20.  Monmouth,  111 Oct.     2 

Oct.   23.  Norfolk,    Va Oct.     2 

Oct.  25.  Washington,   D.   C Oct.     5 

Oct.   26.  Brooklyn,  N.  Y Oct     2 

Oct.  27.  Newcastle,  Ind Sep.  26 

Oct.  27.  Monongahela,    Pa Sep.  25 

Oct.   27.  Ft.   Bliss,   Tex Oct.     2 

Adv.  Oct.  2. 

Oct.    27.  Seattle.    Wash Oct.      2 

Oct.  27.  Northfleld,    Ohio    Oct.     2 

uct.  2».  Kirksville,    Mo Sep.  25 

Adv.  Sep.  25,  Oct.  2. 

Oct.  30.  Seymour,   Ind Sep.  25 

Nov.    1.  Merrill,.   Wis Oct.     2 

Nov.    5.  New  Braunfels,  Tex Oct.     2 

Nov.    R.  East  Pittsburgh,  Pa Oct.     2 

Nov.    8.  Sidney,    Ohio    Oct.     2 

Adv.  Oct.  2. 
Nov.  10.  Van  Wert,   Ohio Oct.     2 

PRIVATE  BUILDINGS. 

Oct.   12.  Macon.    Ga Oct.     2 

Oct.    14.  Bellaire,  Ohio Oct.     2 

NEW  INDUSTRIAL  PLANTS. 

Oct.     5.  Newbern,    N.    C Sep.  25 

Oct.   16.  Peking,   China Oet.     2 


MISCELLANEOUS. 

Copper,     Steel,     Etc., 

Panama    Sep.  25 

Cement.    Portland,   Ore...  Sep.  11 

Adv.  Sep.  11  to  Oct.  2. 
Installation  of  Car  Tracks, 

Cincinnati,    Ohio Oet.     2 

Fire  Hose,  Gulfport,  Ulss.  Oct.     2 

Adv.  Oct.   2. 
Mechanical  Equipment  In 

Appraisers'  Stores,   Bos- 
ton, Mass Sep.     4 

Adv.  Sept.  4,  11. 
EHevator,  Boston,  Mass...  Sep.     4 
Garbage      Incinerator, 

Houston.  Tex Sep.  25 

Adv.  Sep.  25. 
Improving     armory     site, 

Albany,    N.    Y Oct.     2 

Adv.    Oct.    2. 

Capstans,    Panama    Oct.     ? 

Retaining      Wall,      Pitts- 
burgh. Pa Oct.     2 

Street    Lighting.    Fort    H. 

G.    Wright.    N.   Y Oet.     2 

AdT.  Oct.  2. 
Steel    Furniture,    Capitol, 

Albany,   N.   Y Oct.     2 

Adv.  Oct.  2. 
El.  Ry.,  New  York,  N.  T.  Oct.     2 
Pumps,      Etc.,      for      Oil 

Plants,      Washington, 

D.  C Atig.  28 

Crane  and  Runways,  Steel 

Stairs,   etc.,   Panama Oct.     2 

El.   Ry..   Philadelphia,  Pa.  Sep.  18 

Adv.    .=lep.    18,    25. 
Steel    Dome    For    Sale, 

Madison,   Wis Oct.     2 

Adv.  Oct.  2. 
Pneumatic    Hoists.,    etc., 

Panama    Oct.     2 

Alternators,    etc..    Slater, 

Mo Oct.     2 

Adv.   Oct.   2. 
Hoists.  Washington,  D.  C.  Sep.  25 

Adv.   Sep.  25,   Oct.  2. 

Jib  Crane,  Panama Sep.  25 

Adv.  Sep.  2^. 

Power      Plants,      Etc., 

Washington.    D.    C Aug.  28 


Oct. 

6. 

Oct. 

7. 

Oct. 

7. 

Oct. 

7. 

Oct. 

8. 

Oct. 
Oct. 

8. 
8. 

Oct.      8. 


Oct. 
Oct. 


Oct.  12. 


Oct.  12. 


Oct. 
Oct. 

15 
16. 

Oct. 

18. 

Oct. 

19. 

Oct. 

19. 

Oct. 

20. 

Oct. 

20 

Oct. 

23. 

Nov 

3. 

Nov 

17 
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FOR  SALE— CAST  IRON  DOME 

MADISON.  WIS 
Tbe  Capital  CJoamiwtoa  had  rrmovrd 
fram  tlw  old  Capita)  boIMlnK  Its  cast  Iron 
Janw  aad.  paraooBt  to  la«l>Utlw  act.  had 
tte  aomt  lalW0  dowB  ao  ttet  It  could  be 
f^rtetnA.  tint  la.  mA  part  wa»  num- 
bofvd  aad  drawtaWB  aror*  made  showtnK 
th*  toeattoa  oT  ««*  put  la  any  future  rv- 


It  BOW  has  this  matcrtal  for  sale  either 
far  Jaak  or  otherwlae  and  invltea  propooala 
for  N*  porrhase. 

1lM  material  whidi  It  Is  purposed  to 
scO  la  now  stored  on  the  University 
eaavta  dlractly  west  of  Main  Hall  and 
b  to  Mtlmatcd  that  (hare  Is  of  It  between 
•••  aad  l.«M  tons,  all  of  which  will  be 
aald  10  the  samaaftil  hiddcr  with  the  rx- 
mUhwi  of  a  flew  plecea  not  to  exceed  In 
wdcht  tsro  tooa  whirii  the  Commlsaion  dr- 
itrea  to  rataln. 

The  eonditkm  oT  this  sale  will  be  that 
tlM  puRkaaer  shall  purrhaaa  the  material 
in  the  poaitioii  which  It  now  is  and  ahall 
pay  for  It  hr  the  ton.  It  to  be  weighed 
ander  the  saperrlskm  and  to  the  satlsfac- 
tkm  of  the  Bute :  that  he  shall  pay  for  it 
im   caah    before    It    Is    removed    from    the 


Saeb  payment  may  be  made  In  Install- 
■aaMs  aa  may  be  mutually  a«reed  be- 
twaan  the  purchaaer  and  the  Commlaalon. 
profMaals  will  be  received  for  the 
I  of  this  material  until  noon  of 
ay.  October  1*. 

niipn^ls  most  be  mads  on  blanks 
wMeh  may  be  aecursd  by  application  to 
Ika  aartsiBliiurt  and  muat  be  accompanied 
hr  a  cartlBad  dieck  of  tl.OM.M  made  pay- 
aMs  to  Uew  F.   Porter.  SecreUry  of  the 

Ckplial  Cm Isainn   and  which  will  be  for- 

(•Had  to  the  Stats  In  caae  the  tender  of 
Iks  mahar  la  aeeaptad  and  he  fails  to  com- 
pMa  the  parchaos  as   per  proposal   and 


pisiH  of  the  orlKtnal  structure  may  be 
aaob  aad  Informatkm  awy  be  secured  at 
the  Capital  CoramlaatoB  oliloe. 

LEW  F.  l*ORTER. 
Secretary,   Capitol    Commission 
of  Wlaeaosln. 

■  n.  IflS. 

open  October  lo.  1*U. 

SEWAGE  SYSTEM 

AI^RMARLE.  N.  C. 

Scaled  propooals  wlU  be  received  for 
labor  and  material  In  connection  with  the 
above  work,  ronaiatlnc  of  about  four  (i) 
mllm  of  vltriflcd  and  cast  Iron  sewers  from 
sU  («)  Incbea  to  twenty  (M)  Inches  In 
diameter,  complcta  with  apptntanances,  by 
the  Mayor  and  Board  of  Aldannen.  at  the 
Cttr  Han,  Albemarle.  N.  C  until  M2> 
tfdock.  Boon,  of  October  It,  1*U.  when 
they  will  be  poblirly  opened  and  read. 

FlaiM  and  a(N«  iScatlons  are  on  file  at 
tiM  eAee  «t  the  Town  Clerk  and  of  the 
CMMMlllai  Bvtneen  They  may  be  pro- 
cwred  m  the  oOce  of  the  Knslnccr  In 
Cbarcv.  Albemarle,  and  to  whom  rcqnesU 
fsr  addil  tonal  Informalloii  should  be  ad- 


A  ae(  of  prints  conBlaUn«  of  map  and 
detalte.  to«*thcr  with  wectSeattona.  may 
be  pTDeured  by  prospective  btdders  by  ad- 
draaalnic  direct  the  Knitlna«r  In  Chargs. 
aad  makinc  a  ilepoalt  of  tZS.O*.  which  de- 
paoit  will  be  refondad  apon  the  return  of 
the  plaiw  aad  ipaclSfllniia  In  good  con- 
dttioa. 

Bach  piupeaal  most  be  accompanied  by 
a  tsirWad  check  l;i  the  siHn  of  five  (() 
per  ectrt  of  the  amount  bid  aa  evidence  of 
goo>l  faith  upon  the  nart  of  the  Mddcr. 

The  Town  reorrvM  the  rlsfat  to  reject 
any  and  all  Mds  or  to  accept  any  which 
any  acem  to  It  to  be  to  the  bast  Intcreat 
of  the  Town  of  Albemarle. 

M.    J.    HARRIS,    Mayor. 
J.  D.   SPINKS. 

Bnclnaer  In  Charsc;  . 
ANDBR80K  *  CHRISTIB,  INC. 

CMwaMas  Engineers, 
Charlotte.  N.  C. 


Official  Proposal  Announcements 

Price.  $i.\o  an   inch.— Copy  can  be  received   until 
Thurs<lay  lo  a.  m.  for  issue  mailed  the  next  morning 


Bids  open  October  11,  1915. 

PROPOSAL  FOR  STATE  BRIDGE 
WORK 

HARTFORD.    CONN. 

SI^LALBD  TKOPOSALS  will  be  received 
by  the  State  HiRhway  Commissioner, 
Room  27.  Capitol.  Hartford.  Conn.,  until 
i  p.  m..  Monday.  October  11,  for  the  fol- 
lowing bridge  work : 

Tt>WN  OF"  NEW  HARTFORD:  Super- 
structure of  a  highway  bridge  consisting  of 
two  100  Foot  Through  Truss  Steel  Spans 
over  the  Farmington  River.  TOWNS  OF 
SOITHINOTON  AND  CHESHIRE:  Su- 
lieratructure  of  a  highway  bridge  consist- 
ing of  a  "0.3  Foot  I>ow  Riveted  Truss 
Span  owr  the  Quinniplac  River.  TOWN 
OF  ( tRANBY  :  Superstructure  of  a  high- 
way bridge  consisting  of  a  50  Foot  Low 
Riveted  Truss  Span  over  the  Salmon 
River. 

Complete  data,  plans,  speclflrations, 
etc..  can  be  seen  at  the  odlce  of  the  State 
Highway  Commissioner,  State  Capitol, 
Hartford,  Connecticut.  Contractors  can 
obtain  complete  sets  for  tZ  per  set  upon 
application  to  the  State  Highway  Com- 
missioner, the  sets  thus  secured  to  remain 
the  property  of  the  contractor  without 
refund. 

All  bids  must  be  accompanied  by  a 
surety  company  bond  or  a  certified  check 
of  not  less  than  one-third  ( !^ )  of  the  cost 
of  the  work.  Contractors  will  be  required 
to  furnish  satisfactory  evidence  of  their 
experience  in  doing  similar  work  and  their 
ability  to  flnance  the  work,  and  any  bid- 
der to  whom  the  contract  has  been 
awarded,  refusing  to  sign  the  contract  at 
the  prices  offered  and  furnish  a  surety 
company  bond,  or  a  certified  check  in  one- 
third  CA)  of  the  amount  of  the  work, 
shall  forfeit  from  his  bond  or  check  a  sum 
equal  to  difference  in  price  between  his 
bid  and  the  next  lowest  bidder. 

The  State  Highway  Commissioner  re- 
serves the  right  to  reject  any  or  all  pro- 
posals. 

Dated  at  Hartford,  Conn.,  September 
24.   1»15. 

C.  J.  BENNETT, 
State  Highway  Commissioner. 


Bids  open  October  12,  1915. 

NOTICE    TO    CONTRACTOKS. 

STEEL  FURNITURE 

ALBANY,    N.    Y. 

Scaled  propoaala  (or  steel  furniture  for 
the  HUte  Tax  Commission,  Capitol,  Al- 
bany, N.  Y.,  will  be  received  by  the  Trus- 
tees of  Public  Buildings,  Executive  Cham- 
ber, Capitol,  Albany,  N.  Y.,  until  2  o'clock 
l>.  m.,  on  Tuesday,  October  12,  1915,  when 
they  will  be  publicly  opened  and  read. 
I'ropoaals  shall  be  enclosed  In  an  enveloiie 
furnished  by  the  State  Architect,  sealed 
and  addressed  and  shall  be  accompanied 
by  a  certified  check  for  $350.00.  The  con- 
tractor lo  whom  the  award  la  made  will  be 
required  to  furnish  surety  company  bond 
In  the  sum  of  fifty  per  cent  (50%)  of  the 
anMwnt  of  the  contract  within  thirty  (30) 
days  after  ofllclal  notice  of  award  of  con- 
tract and  In  accordance  with  the  terms 
of  ^wdflcatlon  2187.  The  right  is  re- 
served to  reject  any  or  all  bids.  Drawings 
and  speciflcatlona  may  be  consulted  at  the 
N»w  York  offlre  of  the  Department  of 
Ar  Room       1224,      Woolworth 

1'-  I  at  the  l>epartment  of  Archi- 

t«nrturf,  ■  apiiol,  Albany,  N.  Y.  Drawings 
and  speciflcatlona  and  blank  forms  of  pro- 
posal may  be  obtained  at  the  Department 
of  Architecture,  Capitol.  Albany,  N.  Y., 
upon  reaaonable  notice  to  and  in  the  dis- 
(Tetion  of  the  State  Architect,  I>ewls  F. 
Pilchcr,  Capital,  Albany,  N.  T. 

.Albany.  N.  T..  September  28,  1915. 


Bids  open  November  4,  1915. 

AIR  PUMPING  ENGINE 

GALVESTON.  TK.X. 

Sealed  proposals  will  be  received  by  the 
Board  of  'Commissioners  of  the  City  of 
Galveston  at  the  ofHce  of  the  City  Secre- 
tary until  5  o'clock  p.  m.  Thursday,  Nov. 
4,  1915.  and  opened  at  the  first  regular 
or  speflal  commissioners'  meeting  there- 
after, for  furnishing,  delivering  and  erect- 
ing the  complete  mechanical  equipment 
of  an  air  pumping  engine  at  Alta  Loma, 
Texas,  consisting  of  the  following: 

One  (1)  2450  cu.  ft.  air  compressor. 

One  (1)  surface  conrten-sor  and  rein- 
forced concrete  foundation  and  all  neces- 
sary steam  pipe  connections,  pipes,  valves 
and  unions. 

Air  pipe  and  connection  from  compressor 
to  wells. 

In  accordance  with  specifications  on 
file  in  the  otflec  of  the  City  Secretary 
of  the  City  of  Galveston  and  in  the  of- 
fice of  the  waterworks  department. 

Each  proposal  must  be  submitted  in 
duplicate  and  accompanied  by  a  certi- 
fied check  payable  to  the  order  of  the 
City  Secretary  of  the  City  of  Galveston 
in  the  sum  of  5  per  cent  of  the  amount 
of  bid  or  the  same  will  not  be  considered. 
A  bond  in  the  sum  of  50  per  cent  of  the 
contract  price  will  be  required  for  the 
faithful  performance  of  the  contract,  with 
sureties  satisfactory  to  the  Board  of 
Commissioners. 

The  right  is  reserved  to  reject  any  and 
all  bids,  or  to  accept  the  proposal  that 
may  in  the  Judgment  of  the  Board  of  Com- 
missioners to  be  considered  for  the  best 
interest  of  the  city. 

M.  E.  SHAY, 
Waterworks  and  Sewerage  Com- 
missioner. 
A.  M.  BURGESS, 
Superintendent   of   Water   Works 
and  Sewerage. 
JOHN  D.  KELLEY, 

City  Secretary. 

Galveston,  Tex.,  Sept.  16,  1915. 


Bids  open  October  19,  1915. 

CONTRACT  166 

Sealed  bids  will  be  received  by  the 
Board  of  Water  Supply,  at  its  offices, 
twenty-second  floor,  Municipal  Building, 
I'ark  Row,  Centre  and  Chambers  Streets, 
New  York  City,  until  11  A.  M.  on  Tues- 
day, October  19,  1915,  for  Contract  166, 
for  the  erection  of  two  ateei  frame  build- 
ings, galvanlzed-steel-covered,  for  the 
drainage  chambers,  at  Shafts  11  and  21, 
of  the  city  tunnel  of  Catskiil  aqueduct, 
New  York  City.  Both  buildings  are  of, 
approximately,  the  same  size,  the  larger 
one  being  about  48  feet  by  40  feet  by  83 
feet.  The  substructures  or  foundations  of 
these  buildings  are  being  built  under  other 
contracts. 

At  the  above  place  and  time  the  bids 
will  be  publicly  opened  and  read.  Pam- 
phlets containing  information  for  bidders 
and  contract  drawings  can  be  obtained  at 
the  above  address,  at  the  ofllee  of  the  Sec- 
retary, by  depositing  the  sum  of  ten 
dollars  (»10)  In  cash  or  its  equivalent  for 
each  pamphlet.  For  further  particulars, 
apply  to  the  office  of  the  Principal  Assist- 
ant Engineer  at  the  above  address. 

CHARLES  STRAUSS,  President, 

CHARLES  N.  CHADWICK 

JOHN  F.  GALVIN, 

Commissioners  of  the  Board  of 
Water    Supply. 
QEORQE  FEATHER8TONE.  Secretary. 


PROPOSALS         FOR         PROTFCTTTT)' 
«°'"i»- Office  of  Chief  of  K^iineS^,^v^i 

^.^r.;    ^I}*^k"«*°"- .  t'      C— Seaiwi'    pro 
posala    will    be    rece  ved    here    until     3  on 

Pa,"",!,  O^'oher  23.  1915,  and  then  opened 
;°L'2-'nch  projectile  hoists.  Further  in- 
formation  on   application.  """er  m 


Bids  open  October  21,  1915. 

NOTICE  TO  BIDDERS. 

GAS  ENGINES  AND  PUMPS 

CITY   OF  CLARKSBURG.   W.   VA. 

Sealed  proposals  for  furnishing  all  lalior 
and  materials  and  installing  coraplei« 
with  appurtenances  two  gas  engines  an4 
two  pumps  at  the  existing  pumping  sta- 
tion of  the  City  of  Clarksburg,  W.  Va,. 
will  be  received  by  the  Water  Works  and 
Sewerage  Board  of  said  city  at  the  office 
of  the  Secretary,  Scotland  G.  Highland, 
until  12  o'clock,  noon,  Thursday,  October 
21,  1915,  in  accordance  with  the  plans  and 
specifications  on  file  at  the  office  of  the 
Board  and  at  the  office  of  George  W. 
Fuller,  Consulting  Engineer,  170  Broad- 
way, New  York  City,  from  whom  copies 
may  be  obtained. 

Proposals  shall  be  made  on  the  blank 
forms  to  be  obtained  from  the  Secretary 
or  the  Consulting  Engineer,  and  shall  be 
sealed  and  filed  with  the  Secretary  of 
the  Water  Works  and  Sewerage  Board  on 
or  before  the  hour  above  stated. 

All  proposals  will  be  considered  in- 
formal and  rejected  which  contain  bids 
not  asked  for,  or  which  do  not  contain 
prices  in  both  words  and  figures  for  all 
items  of  any  group  upon  which  bids  are 
asked,  or  which  otherwise  are  not  in  con- 
formity  with   this   Notice. 

Each  proposal  shall  contain  the  full 
name  of  every  person,  firm,  or  corporation 
interested  in  the  same  and  the  address  of 
the  person,  firm  or  corporation  and  secre- 
tary of  the  corporation  bidding,  and  shall 
be  accompanied  by  a  certified  check  upon 
a  National  Bank  drawn  to  the  Treasurer 
of  the  City  of  Clarksburg,  W.  Va.,  in  the 
sum  of  Three  Hundred  ($300)  Dollars  for 
each  of  Contracts  A  and  B. 

The  bidders  to  whom  the  contracts  may 
be  awarded  shall  attend  at  the  office  of 
the  Board  in  Clarksburg,  W.  Va.,  with 
the  sureties  offered  by  them  within 
five  days  (Sundays  excepted)  after  the 
date  of  the  notification  by  the  City 
of  the  acceptance  of  their  proposal,  and 
there  sign  the  contract  in  triplicate  for 
the  work.  In  case  of  the  failure  so  to 
do,  they  will  be  considered  as  having 
abandoned  the  same,  and  the  certified 
checks,  accompanying  the  proposal  shall 
be  forfeited  to  the  city. 

The  checks  of  all  unsuccessful  bidders 
will  be  returned  upon  demand,  and  also 
the  checks  of  the  successful  bidders  upon 
the  execution  of  the  contract  and  the  fur- 
nishing of  the  required  bond. 

A  bond  in  the  sum  of  twenty-five 
(25%)  Per  Cent  of  the  amount  of  the 
contract  with  sureties  satisfactory  to  the 
Water  Works  and  Sewerage  Board  will 
be  required  for  the  faithful  performance 
of  the   work. 

Drawings  and  specifications  showing 
the  arrangement  and  construction  of  the 
machinery  offered  and  all  important  di- 
mensions of  the  parts  and  material  used 
in  construction  of  same  shall  be  submit- 
ted with  the  proposals. 

Bids  will  be  received  separately  for 
Contracts  A  and  B.  The  Board  reserves 
the  right  to  reject  any  and  ail  bids. 

(Signed)   TRUMAN  J.  LYNCH, 

President. 

(Signed)    SCOTLAND  G.  HIGHLAND, 
Secretary. 

GEORGE  W.  FULLER, 

Consulting  Engineer. 


TREASURY  DEPARTMENT,  SUPER- 
vlsing  Architect's  Office,  Washington,  D. 
C,  September  16,  1915. — Sealed  propcsals 
will  be  opened  in  this  office  at  3  p.  m.,  Oc- 
tober 28,  1915,  for  the  extension,  re-A 
modeling,  etc.,  of  the  United  States  posip 
office  at  Kirksville,  Mo.  The  extension  l» 
of  2500  square  feet  ground  area,  nonflre- 
proof  construction,  stone  and  brick  facing, 
and  slate  roof.  Drawings  and  speciflca- 
tions  may  be  obtained  from  the  custodian 
at  Kirksville,  Mo.,  or  at  this  otflce,  in  the 
discretion  of  the  Supervising  Architect. 
JAS.  A.  WETMORE,  Acting  Supervising 
Architect. 

FORT  H.  G.  WRIGHT.  N.  Y.  SEALED 
proposals  for  constructing  and  installing 
new  underground  street  lighting  system, 
including  eleven  lamp.s.  Fort  Terry.  N.  Y., 
will  be  received  until  9  a.  m.,  Oct.  12,  1915. 
Information  on  application  to  Constructing 
Quartermaster. 


CONTRACTING  NEWS 

Of  Special  Interest  to  Engineers,  Contractors,  Builders. and  Manufacturers  of  Engineering  and  Building  Supplies 


EXPORTS  last  week  reached  a  new  high  total 
of  more  than  $67,700,000.  The  increase  was 
largely  due  to  much  heavier  exports  of  cot- 
ton from  Savannah,  New  Orleans  and  Galveston, 
the  latter  taking  second  place  to  New  York  with 
exports  of  more  than  $7,500,000  for  the  week. 
Cotton  exports  last  week  were  much  heavier  than 
the  average  for  last  year,  and  about  four  times 
the  average  for  last  summer,  indicating  that 
this  crop  is  moving  on  a  fair  basis,  and  that  con- 
ditions in  the  South  should  be  helped  thereby. 
Steady  improvement  of  general  conditions  and  in- 
creasing confidence  all  over  the  country  are  noted 
in  reports  from  the  Federal  reserve  districts. 
Labor  is  not  so  plentiful)  and  an  actual  shortage 
has  been  reported  from  eastern  Pennsylvania. 
Railroad  buying,  largely  for  next  year,  has  been 
the  heaviest  in  more  than  a  year,  and  still  con- 
tinues. Reports  of  several  trunk  lines  show  a 
continued  increase  in  net  earnings.  Structural 
steel  contracts  closed  last  month  are  estimated 
at  about  137,000  tons,  which  is  less  by  9000  tons 
than  the  August  orders;  but  a  large  amount  of 
business  is  already  in  sight  for  October. 

Buildings 

Two  $500,000  building  contracts  have  been 
awarded  at  Philadelphia.  A  contract  for  erect- 
ing factory  buildings  to  cost  $500,000  has  been 
awarded  at  Gloucester,  N.  J.  The  lowest  bid  re- 
ceived for  erecting  a  U.  S.  post  office  at  Harris- 
burg,  Pa.,  was  $127,000.  The  lowest  bid  received 
by  the  Navy  Department  for  erecting  barracks  at 
Norfolk,  Va.,  was  $199,000,  and  the  lowest  bid 
received  by  the  same  department  for  construct- 
ing barracks  at  the  Mare  Island  Navy  Yard,  near 
Vallejo,  Cal.,  was  $137,500.  The  lowest  bid  re- 
ceived for  erecting  a  U.  S.  post  office  at  Tulsa, 
Okla.,  was  $185,000.  The  contract  for  building 
the  Masonic  temple  at  Seattle  has  been  awarded 
at  $130,000. 

Bids  are  desired  for  erecting  a  $100,000  univer- 
sity building  at  Norman,  Okla.  It  is  reported 
from  El  Paso,  Tex.,  that  bids  are  desired  for  con- 
structing a  $400,000  court  house.  It  is  reported 
that  bids  will  be   received  this  month  for  two 


buildings  in  Seattle,  to  cost  $150,000  each.  Plans 
have  been  filed  in  New  York  City  for  a  $300,000 
apartment  house,  and  for  two  apartment  houses 
to  cost  $150,000  each.  It  is  reported  that  the 
Philadelphia  Board  of  Education  will  soon  let 
a  contract  for  constructing  a  $500,000  high 
school.  Plans  are  being  prepared  for  a  $125,000 
business  building  in  Fort  Wayne,  Ind.  A  con- 
tract will  soon  be  let  for  erecting  a  $100,000  ad- 
dition to  a  Minneapolis  high  school.  Plans  are 
being  prepared  for  a  $175,000  school  building  in 
Detroit. 

Bridges  and  Roads 

Bids  were  opened  in  Philadelphia  Sept.  29  for 
four  bridges  to  cost  $110,000,  and  two  contracts 
have  been  awarded.  A  contract  for  building  a 
$90,000  viaduct  has  been  awarded  at  Macon,  Ga. 
A  $70,000  contract  for  steelwork  in  connection 
with  the  Fifteenth  Avenue  bridge  in  Seattle  has 
been  awarded.  The  construction  of  a  bridge  to 
cost  $132,000  has  been  contracted  for  at  Trenton, 
Ont.  It  is  reported  that  bids  are  desired  Oct.  30 
for  a  $135,000  viaduct  at  Dallas,  Tex.  The  bridge 
over  the  Quinnipiac  River  being  planned  at  New 
Haven  will  cost  $360,000.  An  engineer  has  been 
selected  for  the  $250,000  bridge  to  be  built  across 
the  James  River  at  Lynchburg,  Va.  Plans  have 
been  prepared  for  a  $50,000  highway  bridge  at 
Prairie  du  Sac,  Wis. 

Bids  have  been  opened  on  a  $120,000  paving 
contract  in  Brooklyn.  Bids  were  opened  recently 
for  road  work  at  Dayton,  Tenn.,  for  which  $250,- 
000  is  available.  A  $70,000  road  contraQt  has 
been  awarded  at  Gastonburg,  Ala.  A  $250,000 
paving  contract  has  been  awarded  at  Taylor,  Tex. 
The  lowest  bid  received  in  Seattle  for  building 
Green  Lake  Way  was  $103,000,  and  the  lowest  bid 
received  for  grading  East  Marginal  Way  was 
$80,000.  It  is  reported  that  bids  are  desired  at 
Newport,  Tenn.,  for  road  work  to  cost  $150,000. 
Bids  are  desired  at  Terrell,  Tex.,  for  road  work 
which  will  cost  $200,000.  A  number  of  large 
road  bond  issues  have  been  voted  in  the  South, 
including  $300,000  at  Morgantown,  W.  Va.,  $350,- 
000  at  Winchester,  Tenn.,  $200,000  at  Tallahassee, 


Fla.,    and    $175,000    for   building   a    road    from 
Savannah,  Ga.,  to  Tybee. 

Waterworks  and  Sewers 

The  lowest  bid  received  Sept.  30  for  construct- 
ing sewers  in  Long  Island  City,  N.  Y.,  was 
$57,000.  Bids  have  been  opened  in  Philadelphia 
for  waterworks  equipment  to  cost  $133,500.  Con- 
tracts for  sewer  work  to  cost  $143,000  have  been 
awarded  at  Philadelphia.  A  contract  for  building 
a  $43,500  sewage-disposal  plant  has  been  awarded 
at  Berlin,  Ont.  Bids  are  to  be  received  at  Hert- 
ford, N.  C,  for  constructing  waterworks  and 
sewer  systems,  including  about  3  miles  each  of 
water  mains  and  sewers.  A  $92,000  filter  plant  is 
to  be  built  at  South  Boston,  Va.  St.  Paul,  Minn., 
will  spend  $400,000  for  waterworks  improve- 
ments. The  construction  of  a  new  reservoir  and 
water-purification  plant  at  North  Yakima,  Wash., 
has  been  directed  by  the  State  public  service  com- 
mission. A  report  has  been  made  on  an  additional 
water  supply  for  York,  Ont.,  to  cost  $750,000. 

Miscellaneous 

The  lowest  bid  received  Oct.  1  for  constructing 
the  Thirty-fifth  Street  pier  shed,  in  Brooklyn, 
was  $280,000.  A  large  contract  for  wharves, 
tracks  and  terminal  equipment  has  been  awarded 
at  Mobile,  Ala.  A  contract  for  constructing  a 
$300,000  dam  has  been  awarded  at  Fowler,  Colo. 
Bids  are  being  received  for  enlarging  the  main 
canal  in  the  irrigation  works  at  Modesto,  Cal. 
Bids  will  be  received  early  next  month  for  con- 
structing a  $100,000  dam  at  Salt  Lake  City.  The 
chief  engineer  of  the  Public  Service  Commission 
of  Pennsylvania  has  reported  the  cost  of  eliminat- 
ing grade  crossings  on  the  Lincoln  Highway  in 
Pennsylvania  at  more  than  $8,300,000.  Ennis, 
Tex.,  has  voted  $121,000  for  levee  work.  Drain- 
age improvements  being  planned  at  Jefferson, 
Iowa,  will  cost  more  than  $500,000.  A  contract 
will  soon  be  let  for  constructing  a  $250,000  pier 
in  San  Francisco.  It  has  been  decided  to  begin 
construction  on  the  $16,000,000  flood-control  proj- 
ect at  Los  Angeles,  the  initial  expenditure  of 
$6,000,000  to  be  submitted  to  popular  vote  Oct.  26. 


WATERWORKS 


PROPOSED     WORK. 

Essex  Junction,  Vt. — W.  B.  Nichols, 
Superintendent  of  Water  Works,  writes 
that  It  is  expected  in  early  spring  to  in- 
stall a  plant  for  pumping  water;  also 
make  extensions  to  mains;  considerable 
aoncrete  work  included.  F.  O.  Sinclair, 
Burlington,   Engineer. 

Cambridge,  Mass. — Construction  of  fil- 
tration plant  under  consideration.  James 
J.  Scully,  Pres.  Water  Bd. 

Lenox,  Mass. — The  Lenox  Water  Co. 
(G.  F.  Bouren,  Comr.),  intends  construct- 
ing another  reservoir  as  soon  as  permis- 
sion is  received  from  Gas  and  Electric 
LlBht  Co. 

Huntington,  L.  I.,  N.  Y.— Installation  of 
municipal  water  works  reported  under 
consideration.  Walter  E.  Sexton  has  sub- 
mlttsd  a  plan  for  incorporation  of  a  dis- 
trict comprising  about  seventeen  square 
miles  with  about  95  miles  of  highways.  It 
is  proposed  to  lay  about  41  miles  of  mains 
and  install  a  plant  with  every  up-to-date 
improvement. 

Savona,  N.  Y.— Robert  O.  Hayt  of  Corn- 
ing reported  to  have  submitted  a  report 
on  constructing  a  reservoir  and  dam 
across  Lamoka  Valley,  three  miles  from 
Savona. 

Oonnersvllle,  Pa. — Council  passed  ordi- 
nance providing  for  collection  and  dis- 
posal of  garbage,  and  authorized  a  bond 
issue  of  $150,000  for  the  purpose  of  erect- 
ing a  municipal  water  plant  or  taking 
over  present  plant  of  Connersville  Water 
Co.  An  election  will  be  held  in  November 
to  vote  on  the  question. 

South  Boston,  Va. — The  improvements 
to  the  water  works  will  include  a  Alter 
plant  costing  $92,000.  Anderson  &  Chris- 
tie,   Engrs.,    Charlotte,    N.    C. 

Williamsburg,  Va. — Citizens,  Sept.  28. 
voted    $30,000    bond    to    construct    water- 


Wilson,  N.  C. — Bids  opened  by  Town 
Conns,  lor  $95,000  water  bonds  rejected, 
being  excessive. 

Coolldge,  Ga. — Water  works  improve- 
ments, mcluding  30  fo  50  g.p.m.  pump, 
40.000-gal.  tank  on  80-ft.  tower,  cast  and 
galvanized  pipe,  hydrants,  valves,  etc. 
Cost,  including  electric  light  plant,  about 
*50,000.  W.  Hopson  Goodloe,  Engr., 
Macon. 

Cincinnati,  Ohio. — Bonds  sold  amount- 
ing to  $210,000  for  contsructing  stand  pipe 
and  installing  equipment  in  Kennedy 
Heights. 

Farmersvllle,  Ohio. — Contract  for  con- 
structing water  works  will  be  let  about 
March  1  and  for  bonds  about  January  1. 
The  National  Co.,  Engrs.,  South  Bend, 
Ind.;   A.   F.  Gilbert,  Clerk. 

I  ronton,  Ohio. — No  bids  received  for  the 
$100,000  water  works  bonds. 

Galesburg,  III.— City  Council  has  passed 
an  ordinance  calling  for  an  election  Oct. 
26  on  issuing  $70,000  bonds  for  improve- 
ments to  water  works  and  $20,000  bonds 
for  additional  equipment  at  electric  light- 
ing plant.  Improvements  at  water  plant 
include  deep  well,  installation  of  new 
pump  and  new  reservoir. 

Ha>Kvard,  Wis. — Plans  being  prepared 
for  improvements  to  the  water  works  to 
include  two  pumps  400  gal.  per  minute, 
!'nd  atandpipe  50.000  gal.;  estimated  cost, 
$11,000.     A.   M.  Johnson,  Deputy  City  Clk. 

Pulaski,  Wis. — Citizens  voted  In  favor 
of  waterworks  and  sewerage  system. 
Plans  and  specifications  being  prepared 
by  Steller  Eng.  Co.,  Loan  and  Trust 
Building,    Milwaukee. 

St.  Paul,  Minn.— City  Council  author- 
ized the  City  Attorney  to  prepare  an 
ordinance  authorizing  a  $400,000  bond 
issue  for  Improvements  to  waterworks. 

Emporia,  Kan. — It  is  proposed  to  con- 
struct municipal  water  works,  consisting 
of  reservoir,   repaired,    filtration   plant   in- 


butlon  system,  etc.,  at  a  cost  of  $120,000. 
Black  &  Veatch,  Engrs.,  Kansas  City. 
Fred  H.    Smith,    City   Clk. 

Manhattan,  Kan.— State  Public  Utilities 
Comn.,  Topeka,  has  issued  an  order  per- 
mitting -city  of  Manhattan  to  issue  $69,500 
bonds  for  extensions  of  mains  and  better- 
ments to  the  municipal  pumping  plant. 

City  Comrs.  passed  an  ordinance  pro- 
viding for  above  $69,000   bond  issue. 

Dallas,  S.  D.— Citizens  voted  $12,000 
water  works  improvement  bond. 

Malvern,  Ark. — See  "Prices  and  Let- 
tings." 

Elgin,  Tex.— J.  W.  Thomas,  City  Secy.. 
writes  that  nothing  will  be  done  about 
constructing  water  works  until  the  bonds 
are  sold. 

Ft.  Worth,  Tex. — Reported  plans  being 
prepared  by  Homan  &  Laird  for  com- 
pleting West  Fork  reservoir  water  supply 
system  and  construction  of  sewage  dis- 
posal plant.     E.  T.  Tyra,  Mayor. 

Rusk,  Tex. — Attorney  General  has  ap- 
proved $5,000  water  works  bonds. 

Jones,  Okla. — Contract  will  be  let  about 
Dec.  1  for  constructing  municipal  water- 
works; probable  cost  $10,000.  Benham 
Engineering  Co.,  Oklahoma  City,  Engrs.; 
A.  Keyes,   City  Clk. 

Plattevllle,  Col.  —  S.  Salomon,  Town 
Clerk,  writes  plans  are  being  prepared  by 
L.  L.  Stimson  of  Greeling  for  the  pro- 
posed water  works.  Bids  for  construction 
will  be  asked  about  Oct.  15. 

Aberdeen,  Wash. — Citizens  voted  Sept. 
25  to  construct  water  works;  cost,  $400.- 
000.  R.  H.  Thompson,  Engineer,  Alaska 
Building,  Seattle. 

North  Yakima,  Wash.— State  Public 
Service  Comn.,  Olympia,  directed  con- 
struction of  a  new  reservoir  and  installa- 
tion of  additional  equipment  to  purify 
water  supply. 

Olympia,  Wash. — City  Council  passed 
an  ordinance  authorizing  issue  of  $100,000 
to  take  over  and  Improve  tfie  local  water 


Seattle,  Wash. — A  bill  has  been  Intro- 
duced in  Council  providing  for  the  exten- 
sion of  the  Bristol  Water  system  in 
Rainier  Valley  and  contiguous  territory; 
the  proposed  extension  to  Include  con- 
struction of  a  300,000-gal.  stand  pipe  near 
Lincoln  Avenue  and  Leo  Street,  with  a 
16-in.  trunk  water  main  leading  from  the 
stand  pipe  to  an  intersection  with  the 
proposed  main  at  Bangor  Street  and 
Benton  Avenue.  Also  a  30-in.  trunk  main 
at  Thirtieth  Street.  Cost  estimated  at 
$75,000.  L.  B.  Young,  Superintendent  of 
Water. 

Seattle,  Wash.— Board  of  Public  Works 
approve  plans  of  city  engineer  for  water 
mains  in  Dexter  Avenue;  cost,  $32,000. 

Martinez,  Cal. — City  is  reported  con- 
sidering municipal  ownership  of  water- 
works. It  is  proposed  to  purchase  plant 
of  present  water  company,  and  install  a 
new  system  of  piping  for  the  entire  city, 
including  new   territory. 

Bonners   Ferry,    Idaho. — Bonners  Water 

&  Light  Co.  reported  taking  steps  to  con- 
struct a  water  system  for  the  Northslde 
to  consist  of  concrete  water  tank,  ca- 
pacity 120,000  gal.,  a  pumping  station, 
and  mains;  cost  about  $12,000. 

Pocatello,  Idaho.  —  Reported  Bennock 
Eng.  Co.,  Pocatello.  engaged  to  prepare 
plans    for    municipal    water    works;    cost 

$40,000. 

Lennoxvllle,  Que. — Citizens  of  Lennox- 
vllle.  Que.,  not  Ohio  as  previously  stated, 
voted  to  issue  $40,000  water  works  im- 
provements bonds.  No  plans  have  been 
prepared,  and  it  will  be  some  time  before 
contracts  are  awarded.  W.  W.  Baker, 
Secy.-Treas. 

Markham,  Ont. — Citizens  voted  to  au- 
thorize Council  to  proceed  with  the  pro- 
posed extension  of  the  water  works  sys- 
tem; cost,  about  $20,000.  Bids  were 
opened   Aug.    23. 

York,  Ont. — Hugh  Gall,  engineer,  has 
submitted  a  report  to  York  Township 
Council  recommending  a  scheme  to  pro- 
vide a  water  supply  for  the  southern  por- 
tion of  York  township;  cost  estimated  at 
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BIOS     DESIRED. 

N«w  V«rt«,  N.  v.— l-ntil  Oct.  H.  by  Bd. 
WMar  SHMly.  Munidial  BuUdlns.  New 
T«rtb  Mr  CoBtract  US— cooatmctliiK  two 
cnatrmt—  aod  krtek  bwlMtiiss  at  Up- 
take mad  Dowmtalw  chunlMra  or  Hill 
\  lew  nwrtnli  la  ettr  of  Toakcra.  adver- 
tiMd  la  BwtBMrtac  Record. 


rusal    pumpe:    it.     U     Bayard.     Pennayl- 
v«i"ii    liMii.     liKi 


O'xi:  .s  u  hwiirk  Foundry 
Washington  Avenue. 
le     Co.,      Commercial 


City.    N.    J.— Until    Oct.    IS.    by 

HndHMi  County  Park  Comn.,  I  Exchanse 
Place.  Jeney  City  (Walter  G.  Mulrtieid. 
Secy.),  for  tumlaiUaK  X3.SM  lln.  ft 
wrooskt  Iron  pipe,  for  North  Hudson 
Park.  NorOi  Bini*B,  aad  tTM  cu.  yd.  \ 
to  l\k  In.  brvkaa  tnp  rack.  tM  bbl.  .\lpha 
or  Atlaa  Fortlaad  eemeat.  wroucht   iron 


pipe.     aielHaWe     boa     poata.     etc.,     (or 
BarMuw  Park.  Bayooae. 

IKHHtK,  N.  C— UatU  Oct.  11  by  Town 
Clerk,  at  taa  oAce  of  Mayor.  lor  fumUh- 
lac     Biatefial     and     conatructlns     water 


worka  and  aewerace  ayatem  to  >-onalst  of 
•>.W.m  ■■!  steel  tank  oo  75  rt.  tower. 
14JM  ft.  1*.  t  and  C-ln.  e.  L  pipe.  Class 

A.  B  and  C.  11.1M  ft.  \-in.  salranlsed 
li«a  pipe  aad  Ottlnsa.  two  TM  O.  P.  M. 
■taaa  flre  pumpa,  one  400  oentrlfusal 
ptanp.  hydimnta.  ralres,  etc..  14.Stl  ft.  10 
aad  (-In.  T.  C.  sewer  pipe  and  special 
braachea,   manholes,  flash  tanks,  etc.     J. 

B.  lleCrary  Co..  Ensrs..  Third  National 
Blaak  Bide..  Atlanta.  Ga. 

Cladaaati.  Ohio.— Until  Oct.  13  by 
Philip  FOadlck.  Dir.  Pub.  Serrtce  (Parke 
R  Joaason.  Secr.>  for  fumlshlnff  and  de- 
llTertits  cast-iron  pipea,  special  and  mis- 
cellaneous castings  for  water  distribution 
■ystcm. 

CatU  Oct.  n  by  Director  of  Public  Serr- 
le*  for  the  Kennedy  Heiahta  Staitd  Pipe, 
wklck  wlO  Include  t  tanks.  40  x  100  ft.. 
f  el.  aurroundcd  by  reinforced  concrete. 
J.   A.   HlDer.  City   Hail.   Dcslcnlnc  Ensi- 


MUler.  Ind.— Reported  desired  unUl  Oct. 
M  (extension  of  date  from  Sept.  1&)  by 
Town  Clerk  for  oonstrucUnc  water  works. 
W.  J.  Fulton.  Engr..  (3ary. 

Van  Buren.  Indw— Undl  Oct.  81  by  Town 
(ncrl(  for  c. -i.  pipe,  pumping  equipment 
and  installation  of  same.  CTharlee  Bross- 
mann.  Encr..  I«l(  Merchants  Banic  Bldg., 
I  ndlanapalla. 

Thrae  Rivers.  Mich. — Reported  desired 
iratll  Oct.  II  by  E.  A.  Schall.  City  Ok.. 
for  constructing  water  works  to  consist 
of  motor  driven  centrifusal  pump,  ele- 
vated steel  tank  of  l&O.OOO  sal.  capacity, 
water  wheebi.  etc. 

Perry.  Iowa.  —  Bids  are  wanted  by 
Adrian  Cross.  Cltv  Clk..  for  a  hish  duty 
pump,  with  cauacfty  of  not  less  than  1200 
gal.,  for  the  water  works. 

Aurora.  Minn. — Until  Oct.  20  by  Alfred 
B.  HiU.  Village  Clk..  for  constructing  a 
1M.MM  gaL  concrete  reservoir,  a  brick 
IwiWdliy  W  X  M  ft.  pump  station,  and  two 
MttaT  electric  pumps:  cost.  $7,000.  W. 
J.  Hcjda.   E:nKr.,  Virsinia.  Minn. 

Attica,  Kan. — Reported  desired  until 
Oct.  14  by  J.  C.  McCaddon,  City  Clk.,  for 
CO— ti  uctlng  water  works  to  consist  of 
MJM  ft.  4.  (  and  l-ln.  c.  I.  water  pipe, 
etc:  Probable  cost.  128.000.  E.  P.  Archer, 
Eagr.,  Kaaaas  City,  Mo. 

Pleasantvllle,  Neb. — Reported  desired 
until  Oct.  12  by  A.  E.  Pearaon.  City  Clk., 
for  constructing  water  works. 

HIM/ard,  Wash.— Reported  desired  until 
Oct  12  by  City  Clerk,  for  repairs  to  water 
pompinc  station  as  follows:  Furnishing 
steel  standplpe.  M  ft.  dlam.,  TO  ft.  high 
(new  or  second-hand!,  and  constructing 
concrete  foundation.  2S  ft.  high  and  erect- 
lag  thereon  said  steel  standpipe.  furnish- 
ing and  Installing  pump.  150  gal.  per  min., 
etc  Sawyer  Broe.,  Engrs..  LJndell  Blk.. 
Spokane. 

The  Narrows,  Man,— Reported  desired 
until  Oct.  U  by  H.  H  Elliott,  Town  Clk.. 
for  Imprortng  wstT  worlca.  Murphy  it 
Underwood.  Bottou.ley  Blk.,  Haskatoon. 
Engrs. 


PRICES     AND     LETTINGS. 
Itlndlcate*  award  of  eontraet. 

AJamestown,  N.  V.— Following  are  four 
lowest  hide  opeaad  Sept.  Zt,  by  Board  of 
Water  *  Light  Caara..  for  furnisblnic 
Bboui  l«  ll-ln.  drirca  wella:  Artesian  Well 
*  ftuvtiy  Co..  Prortdence.  R  I.,  tlO.ITS 
(awarded  eontraet):  Ridpath  A  Potter 
Cte..  Philadelphia.  Pa..  fll.OM:  Harper 
Machinerr  <>>..  .New  Tork.  .V.  T.,  $12,118; 
P.  H.  *  J.  ConUn.  .Newark.  N.  J.,  tl2,S10. 

'A'Mancbeater,  N.  Y, — ClontracU  award- 
ed as  foOowa  for  new  water  system: 
Trenching,  pipe  laying  and  foundation  for 
pomp,  pump  Bouaa,  etc.,  George  H.  BUven 
and  Ben  O.  BealL  RocbeMer.  at  923.4I»: 
•tand  pipe.  TIbbett  A  Wood.  Phllllps- 
burg,  S.  J.,  UMt  dranU,  valve 

boxes,    etc.,    Bdd>  .    Walerford. 

S1.4IS.      Robert    I'  "f    Rochester. 

\11lage   Engr. 

'ANcw  York,  N.  V.— Contmrt  awarded 
br  Board  of  Water  Supply  ^'— ■  Vork 
CMty,  on  bida  opened  8e^.  2  ■  ict 

Kl — Installing  electric-opera'  •■nt 

tot  dam-driven  valves  at  mw"  •■  nair  at 
Ashokan.  Kenslco.  Hill  View  and  HUver 
Lake  reservoirs  to  Lord  Electric  Co.,  lOf 
W,   VnrWfXh  Street,  at  I32.n2. 

Phlladelphis,  Ps.  —  Bids  opened  by 
Water  Bureau  Sept.  20,  for  following  im- 
provements: 

At  Shawmont  pumping  station.  Installa- 
tion of  three  lO.OOO.SM  gal.   turbo-centrl- 


&   Machit 
»»».000; 
Truat  Bl 

At  Qu««r..  .....v  i'lltratlon  plant,  instal- 
lation of  mechanical  stoker  equipment. 
Combustion  Engineering  Cor..  11  Broad- 
way. New  York  City.  $14.8.1;,  and  Wll- 
mont  Engineering  Co.,  Hasleton,  Pa., 
$1<.S17:  iitstaUatlon  of  cold  storage  ap- 
pliances (8  lowest  bidders  were)  Day  & 
Zimmerman,  611  Chestnut  Street,  $28,772, 
and  Edward  Kay  «  Son,  t2!),0SU. 

'i^Atkinson.  111. — Contracts  for  construct- 
ing municipal  water  works  to  cost  about 
$2i>.000  awarded  as  follows:  runi|>.  Key- 
stone Driller  Co..  Beaver  Falls,  c.tpaclty 
200  P.  M..  $1.(40:  Stand  pipe.  Chicago 
Iron  Wks..  Chicago,  $4,120:  station,  S.  O. 
Thompson,  Chicago.  $750;  well,  Cambridge 
IVilllng  Co.,  CambrtdKe.  111.  (Bids  opened 
Sept.  14.)  James  H.  Thompson,  Enfrr.. 
COT  Marquette  BIdg.,  Chicago:  Jesse  Stein- 
er.  Village  CHk. 

AAmboy,  III.— Contract  for  erecting 
steel  water  tower  and  tank  (bids  opei. 
Sept.  27).  awarded  Chicago  Bridge  & 
iron  Wks..  Chicago,  at  |3,9S0.  F.  S. 
Vuughan,   Mayor. 

Luverne,  Iowa. — Circular  Constr.  Co., 
Minneapolis,  submitted  lowest  bid  for  con- 
structing circular  reinforced  concrete 
reservoir  at  $4,426. 

'^Virginia,  Minn.— Contract  for  furnish- 
ing steam  turbine.  150O  kw.  (bids  open 
Sept.  6).  awarded  General  Electric  Co., 
Chicago,  at  $2».200.  Other  bidders;  West- 
inghouse  Electric  &  .Mfg.  Co.,  Minne- 
apc'lis.  $32.T50;  United  EnglneerinR  Co., 
Chicago.  111..  $35,990.  C.  T.  Harding. 
Engr.  for  Water  &  Ught  Department. 

'^Hastings,  Neb.— Contract  for  furnish- 
ing a  well  and  pump  (bids  opened  Sept. 
2i)  awarded  by  Commissioner  Water  and 
Light  Departments  to  Hydraulic  Eng.  and 
Machinery   Co..   at   $4,790. 

i^Leslle,  Ark.  —  Contracts  for  water 
works  awunled  as  follows:  Pipe.  Ameri- 
can C.  1.  I'Ipe  Co.,  Birmingham,  Ala.; 
hydrants  and  valv.>s.  Columbia  Iron  Wks.. 

<  hattanoog".  Tenn.;  i.umps,  Hoshall  Ma- 
chine Co.,  Memphis.  Tenn.:  and  lelnforc- 
l'.*-,  *,'**'  «">'■''.  Corrugated  Metal  Co., 
Buffiilo.  .\.  V.  BPiidH  ainountInK  to  $28,- 
»«.)  h   ve  been  so'd  for  this  work. 

•  Mslwern,  Ark.— Reported  conditional 
contract  awarded  Lane  &  Bowler,  Stutt- 
gart, for  drilline  several  100  ft.  test  wells 
to  And  pure  water  supply.  If  test  is  suc- 
cessful bonds  will  be  sold  and  a  wafer 
system   installed.      Address  Mayor. 

'ArHslfway,  Ore.— <?rane  Co.,  Portland, 
reported  lo  have  secured  contract  for  fur- 
nishing material  for  gravity  water  sys- 
tem: city  to  install  the  system.  A.  Mar- 
ley,   Recorder. 

Ottawa,  Ont.— Following  are  lowest  bid- 
ders on  municipal  improvement:  Over- 
land pipe,  trench  work.  Thomas  Mc- 
LaughUn  $«3,al4:  concreu  bridge.  Thomas 
Mcl,aughlln.  $42,537:  special  work  (c  -i  ) 
tees,  elbows,  etc..  Victoria  Foundry  Co . 
Otiaw^i  $12,455:  valves.  General  Supply 
Co.  $14,518:  pumps.  Escher  Wyss  Co., 
Zurich.  Switzerland.  $10,900:  motors 
Canadian  Westinghouse  Co.,  $14,600- 
switohboarrt  and  apparatus,  Canadian 
Westinghoiise    Co..    $11,912:    transformers. 

<  anadian  WestlnKhouse  Co..  $11. 253-  lock 
.?.'■.  r^'-  ''""'■In  A  Leltch,  Montreal. 
$184,400. 

•New  Westminster.  B.  C— Contract 
awarded  by  Water  Committee  of  City 
Council  to  Vulcan  Iron  Wks.,  of  New 
Westminster,  at  $7,000.  for  furnishing 
4800  ft.  of  riveted  steel  pipe  for  the  diver- 
sion of  the  14-in.  water  main. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK. 

Boston,  Msss.— Public  Works  Dept.  has 
authorized  installation  of  a  sewer  on  Tel- 
ford Street,  Brighton,  at  an  estimated 
coat  of  $13,800. 

New  Bedford.  Mass.— City  Council  has 
passed  order  authorlzini;  loan  of  $65,000 
for  addition  to  Intercepting  sewers  and 
$30,000  for  iM>rmanent  road  work  on  Dart- 
mouth and  Kempton  Streets. 

Hamden,  Conn. — It  Is  proposed  to  con- 
struct about  30  miles  of  8  to  24-ln.  sani- 
tary spwers,  pumping  plant  and  disposal 
plant.  Cost  for  sewer,  $200,000.  disposal 
plant.  eo.OOO.  No  date  yet  set  for  receiv- 
ing bids  on  bonds  or  work.  Clyde  Potts 
Efigr..  30  Church  Street,  New  Tork. 

Pstchoous.  L.  I..  N,  v.— Construction  of 
sewage  disposal  plant  being  considered: 
cf«t  about  $175,000.  Address  Village 
Trim. 

Svrscusc,  N.  Y.— City  Engineer  W.  T. 
" '.'»ley  estimates  cost  of  constructing  ].', 
miles  of  sanitary  and  storm  sewers  and  S 
riill.K  of  trtncbes  In  Seventeenth  Ward 
an'!  Falrvlew  tract  at  $185,000. 

.     Bayhead,  N.    J,— plans    and    spedflca- 

iloi,,  'pared    by    Remington    & 

*"*'"•  '-n,    for    sewerage    system 

2])>n^'  I'hint:     approximate     cost 

^[Boaots,     N.    J.— Citizens    voted    $30,000 
bonds  for  exirnding  sewer  system. 


Camden.  N.  J. — Plans  and  specifica- 
tions being  prepared  by  Remington  & 
Vosburg.  Camden,  for  a  4-ft.  segment 
sewer,  one  mile  in  length,  to  be  built 
jointly  by  Baldwin's  Run  and  city  of 
Camden:  cost  $12,000. 

South  Boston,  Va. — The  sewer  improve- 
ments will  cost  $7,500.  Anderson  & 
Christie,   Engrs..  Charlotte,   N.  C. 

Atlanta,  Ga. — City  ordinance  calling  for 
a  bond  election  on  Sept.  30  has  been  re- 
pealed by  Council.  The  proposed  Issue 
Included  $1,000,000  for  sewers.  $750,000  for 
water  works,  $1,000,000  for  schools  and 
$160,000  (or  the  fire  department.  An  at- 
tempt will  be  made  to  vote  the  bond  issue 
aext  spring. 

Dayton,  O. — Bonds  for  $40,000  will  be 
sold  Oct.  11,  by  Hugh  E.  Wall.  City  Ac- 
countant, for  constructing  sanitary  sewers 
in  Dist.   No.  6. 

Xenia,  Ohio. — City  Council  passed  ordi- 
nance providing  bond  issue  of  $60,000  (or 
pureliasing  site  and  constructing  sewage 
disposal  works. 

East  St.  Louis,  III. — City  Council  has 
authorized  the  city  to  borrow  $40,000:  of 
this  sum  $37,000  will  be  u.sed  to  repair 
sewers  damaged  by  recent  floods. 

Pulaski,  Wis. — See  "Water  Works." 

Oskaloosa,  Iowa,— H.  C.  Hawkins,  City 
Engr.,  writes  that  no  definite  steps  have 
been  taken  to  construct  the  sewage  dis- 
posal  plant. 

Loup  City,  Neb. — Engineer  engaged  to 
prepare  an  estimate  of  cost  of  construct- 
ing sewerage  in  dowjitown  district:  prob- 
able cost  $10,000.     Address  City  Clerk. 

Austin,  Tex.— The  Mayor  is  signing  the 
$725,000  sewer,  street  and  school  im- 
provement  bonds. 

Hugo,  Colo.— Plans  of  Royal  D.  Salis- 
bury, Denver,  for  sewer  system  adopted 
by  Council.  Bonds  amounting  to  W2,000 
to  be  sold  Oct.   25. 

Deming,  N.  M, — Constructing  sewers  at 
a  cost  of  $20,000  and  disposal  plant  at 
$10,000  is  contemplated,  but  nothing  defi- 
nite will  be  done  about  the  matter  until 
after  the  election  In  April.  A.  A.  Genike, 
City  Clerk. 

Seattle,  Wash.— Streets  and  Sewers 
Committee  authorized  construction  of 
sewers  in  North  and  West  Tliirty-eighth 
Street:   estimated   cost,  $10,436. 

Portland,  Ore. — Reported  plans  about 
completed  for  the  reconstruction  of  the 
lower  end  of  the  Tanner  Creek  trunk 
sewer,  at  a  cost  of  $50,000.  It  Is  proposed 
to  repair  the  present  system  and  con- 
struct another  to  supplement  it. 

Los  Angeles,  Cal.— Reported  Council  is 
considering  submitting  to  a  vote  of  the 
citizens  in  October  question  of  issuing 
$2,694,000  bonds  for  constructing  the  Hy- 
perion &  Point  Firmin  sewage  disposal 
station:  approximately  $1,000,000  will  be 
asked-  for  fire  station  site  and  building, 
$(14,000;  for  bridge  at  Ivanhoe  station, 
$lii,OO0:  police  and  fire  alarm  system, 
about  $400,000. 

Esqulmalt,  B.  C— Reported  city  intends 
extending  sewerage  system  to  include 
residential  section  of  city.  About  two  and 
half  miles  of  pipe  required. 


BIDS     DESIRED. 

D '^^*.,  ^*""'*'     ^-     Y.— .See     "Paving    and 
Roads. 

Seaside  Park,  N.  J.— Until  Oct.  18  (re- 
advertisement)  by  Boro.  Council  for  con- 
structing sanitary  sewers  and  a  disposal 
plant.  Remington  &  Vosburg,  Consulting 
Engrs.,  601  Market  Street,  Camden;  Frank 
Brockway,  Boro.  Clk. 

Trenton.  N.J.— Until  Oct.  13,  by  City 
Commission,  for  constructing  sewer  in 
Hobart  Avenue,  Steamboat  Street.  Frank 
Thompson,   City  Clk. 

Verona,  N.  J.— Until  Oct.  20  by  Borough 
Council  for  constructing  17  miles  of  pipe 
sewers,  8  to  20  in.,  advertised  in  Engi- 
neering Record.  Clyde  Potts,  Engr.,  30 
Church  Street.  New  York,  N.  T  T  E 
Brooks,  Boro.  Clk.  .,    i.    j=.. 

Parkesburg,  Pa.  —  Sewer  contractor 
?ii  ,.  rnAA  ™'"Pl'*'e  pipe  sewer  contract, 
ai>out  6000  ft.    average  8  ft.  deep,  adver- 

bSx'243:  pf  rTeSbSr'g"^    ^"^'^-      ^^^'^^^ 

Of  rl,*!'•'*n'■^^  'fa--Until  Oct.  11  at  office 
?„  niln,  "'"i'Tl  '"■'  constructing  sewers 
in  Phlllip.s  and  Mansfield  Avenues,  Som- 
ers,  Sarah  and  numerous  other  streets; 
also  regradlng,  recurbing  and  repavlng 
with  asphalt  portions  of  l^orbes  Street 

Baltimore,  Md,— Until  Oct,  13,  by  Bd. 
A*a>-d«  (Harry  W.  Rodgers,  Secy ),  at 
2I"7  "'  '^"y  Register,  for  Cont  163, 
n*?  „rSi'li*  '*",^,  ^^^  »""  concrete  chan- 
ot^vn  r^'^%  Disposal  plant,  to  consist 
Of  3.-i.,o  cu.  yd.  excav.,  3100  lln  ft  4-in 
ungla^ted   tile,  2800  cu.   yd,  sand,  etc. 

r'„^!!f"l"*°"'  °-  C-— Until  Oct.  12,  by 
CommlHHioners     D.     C      for    construitiSg 

r.t«  fv."^".".™"*'^  '^"I"  Interceptor  in 
fJIst.  Columbia,  about  15,000  ft.  4  ft    6  In 

Record.  *"*""'   '*<>v«''"»e'l    '"    EnslneerIni 

s.rm.i'ii.P';*-  "  ",>'  '-■«""■»-  D-  C.  for  con- 
struct ng  .-ipproxlmately   ll.ooo   lln.    ft     24 

neerl,"i^"R':ic''ord,'"'"'''  '"^^*^"««''  '"  Engl- 


Hertford,   N.   C— See  "Water  Works." 

Alliance,  Ohio.  —  See  "Paving  and 
Roads. 

Cincinnati,  Ohio.— Until  Oct.  15  by  Dir 
Pub.  Service  (Parke  S.  Johnson.  Secy.) 
for  constructing  sewers  on  Pennsylvania 
and  Boudinot  Aves  and  Culvert  Street. 

Marlon,  III.— Until  7.30  p.  m.,  Oct.  11, 
by  Ocorge  C.  Campbell.  City  Clk..  (or 
constructing  sanitary  sewers,  Frank 
Payne,  City   Engr. 

(Jakland,  Iowa.— Reported  desired  until 
Oct.  12.  by  E.  F.  Wentz.  City  Clk.  for 
10,000   ft     8   in.     1000  ft.    10.    sewers     man- 

n?  i;  ^}^-  •'•.,",;,  May"*'  Engr.,  Merriam 
Block,    Council   Bluffs. 

Pella,  Iowa.— Until  Oct.  20,  by  A  c 
Kuyper.  (:ity  Clk.,  for  constructing  ap- 
proximately 14,500  ft.  sanitary  sewers,  IS 
flush  tanks,  and  19  manholes,  advertised 
in  Engineering  Record. 

IHouston,  Tex.— Reported  desired  until 
Oct.  11  by  M.  Campbell,  Mayor,  for  con- 
structing storm  sewers  in  San  Jacinto, 
Hathaway  and  Garrott  Streets.  E  E 
Sands.  City  Engr. 

Oqden,  Ut?h  — U-nil  Oct.  13.  bv  Flor- 
ence O.  Stanford,  City  Recorder,  ior  con- 
9li  ucting  pipe  sewers  in  Twenty-seventh. 
Twenty-eighth  and  Twenty-ninth  Streets 
in  Sewer  Improv.  Dist.  No.  128. 

Toronto,   Ont.— Until  Oct.    12  by  Works 
Jept.     for     constructing     sewers     in     St 
,lair,  Mulbock  Aves.,  Keele  St..  and  West 
roronta  .Sewer  Div.   .\o.  2. 

PRICES     AND     LETTINGS. 

■^Indicates  award  of  contract. 

■^Boston,  Mass. — Contract  for  con- 
structing sewers  in  Telford  Street  (bids 
Opened  Sept.  17)  awarded  Anthony  Barn- 
ffaldr.   9   Market  Place,   at   $9,072. 

•  Brockport,  N.  Y.— Contract  for  con- 
stiuctins;  sewage  disposal  works  (bids 
opened  Sept.  17)  awarded  Sept.  27  to  Sub- 

Sfl'L",  S"^-  J^°;'  IS  W.  Thirty-eighth 
Street.  New  York. 

t^h*?"^  ,'*v!?t"'  ^''y-  l^-  Y.— Following  are 
tot.as  of  bids  opened  Sept.  30  by  Maurice 
E.  Connolly,  Pres.  Queens  Boro.,  for  con- 
structing sewers  in  portions  of  Kimball 
L.awn  and  other  avenues:  Green  Contr. 
Co.,    Long    Island    Citv,    $22,847       Aneelo 

f2V?S7.  *r^'^^2' J°««Ph  L.  Sigretto  Co! 
».i4.(8/.   James  H.   Jolinson,   $27  110 

Lowest  bid,  opened  same  date  as 
v^°Zti  d""  f '^Y'""?,  '"  Herald  Avenue  from 
Porest  Park   to   Grant  Avenue  and   other 

o/ll^^cl" ''"""•"'  ^y  James  H.  Johnson, 
at  $1&,756. 

«J^f"^/>..'^-„''-— L°^«st  bid  opened 
isept.  30  by  Board  Street  and  Water 
Commissioners,  for  constructing  Meadow 
f/1'i'^  O'Jtlet  Sewer,  was  submitted  by 
Matteo  Rinaldo,  at  $7,242. 

■*-Philadelphla,  Pa,— Contracts  awarded 
as  follows  by  Department  of  Public 
Works,  Bureau  of  Surveys,  on  bld« 
opened  Sept.  29  for  constructing  sewers- 
Main  sewers— Cobbs  Creek  Intersectlnir 
Sewer  Extension,  460  ft,  of  3  ft.  6-in  brick 
sewer  in  tunnel.  271  ft.  of  3  ft,  6-ln.  brick 
S*'^';L,'".J'P'^"  '^"t'  *"  Adolph  Jafolia,  139 
S.  Fiftieth  Street,  at  $16,555;  Gunners  Run 
relief  sewer  extension,  127  ft.  of  10-in 
brick  sewer  in  tunnel,  to  Joseph  Lon- 
bardi,  Philadelphia,  at  $11, 623;  Lardner 
Street  extension,  1245  ft.  of  9  (t.  x  14  ft. 
6-in.  reinforced  concrete  on  piles  to 
Richard  Walsh  &  .Son.  Sixty-sixth 
Avenue,  at  $61,551:  North  Mount  Pleasant 
Avenue,  2759  ft.  of  15-in.  vitri.  pipe  to 
estate  of  David  McMahon,  Main  and 
Chelten  Streets,  at  $12,198;  Snyder  Avenue 
extension,  318  ft.  of  6  ft.  x  9  ft.  rein- 
forced concrete  on  piles  and  platforms. 
to  C.  A.  Conan,  at  $16,117;  Wingohocking 
extension  across  Front  Street.  250  ft.  19- 
In.  reinforced  concrete,  to  Frank  Mark 
Constr.  Co.,  2820  N.  Twenty-first  Street, 
for  $25,570:  Branch  sewers — Fortv-onf 
contracts  for  small  brick  sewers  in  v-ariou,-- 
sections  of  the  city  costing  about  $150.- 
000  not  yet  awarded;  construction  de- 
pends on   future  appropriation. 

-^Toledo,  Ohio. — Contract  awarded  by 
Co.  Comrs.  to  J.  N,  Bick.  The  Nasbv.  for 
constructing  sewer  in  Parkside  addition 
at   $14,341. 

•*-Prlnceton,  Ind. — Contract  for  con- 
structing sewer  system  (bids  opened 
Sept.  27)  awarded  by  Earl  M.  Miller.  City 
Clk..  to  John  L.  Newman,  Evansville,  at 
$6,126. 

♦Ann  Arbor,  Mich, — Contracts  for  con- 
structing sewers  (bids  opened  Sept.  22), 
awarded  by  City  Council  as  follow? ;  Glen 
Avenue  storm  sewer  and  sewers  in  Dist. 
68  awarded  William  Eddy  &  Son,  ,Saginaw, 
at  $8,955  and  $3,249  respectively;  sewers  in 
Dists.  69,  70.  71  and  72  to  Thomas  Joyce, 
Kokomo.  Ind.,  at  a  total  of  about  $10,819. 
Manley  Osgood,  City  Engr. 

-♦Anna,  Mi. — Contract  for  constructing 
sewage-disposal  plant  at  Southern  Illinois 
Hospital  for  Insane,  awarded  by  State  Bd. 
Administration,  .Springfield,  to  Sell  & 
Koller,  Pana,  at  $9,722. 

-*-Fond  du  Lac,  Wis. — Contract  for  con- 
structing storm  sewers  in  Dist.  No.  4 
(bids  opened  Sept.  24).  awarded  George  • 
A.  MeCabe.  Fond  du  Lac,  Wis.,  and  for 
sanitary  sewers  to  Robert  Rernett.  Fond- 
du  Lao,     J.   S.  Hohensee.  City  Clk. 
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Long  Island  City,  L.  I.,  N.  Y. — Following  are  details  ot  four  lowest  bids  opened. 
Sept.  30  by  Maurice  E.  Connolly,  Pres.  Queens  Boro.,  for  constructing  sewers  in 
portions  of  Hunters  Point,  Borden  and  Laurel  Hill  Avenues  and  other  streets:   (a) 

Joseph  L.  Sigretto  &  Co.,  Fort  Schuyler  Road,  $57,703;  (b)  Anabel  Constr.  Co.,  $61,065; 

(c)    Murphy    Bros.,    Madison    Avenue    and    Forty-second    Street,    $65,476;    (d)  U.    S. 
Drainage  &  Irrigation  Co.,  17  Battery  Place,  $67,939.     All  bidders  of  New  York. 

(a)          (b)         (c)   -  (d) 

1,099  lln.  ft.  6-ft.    reinforced    concrete    sewer $11.00     $10.00     $14.00  $12.85 

1,864  lin.  ft.   6-ft.   6-in.   reinforced  concrete  sewer 10.00         7.80       10.62  10.65 

905  lin.  ft.    5-ft.    reinforced    concrete   sewer 8.00         8.00         8.90  8.90 

667  lin.  ft.  4-ft.   3-in.   reinforced   concrete  sewer 6.00         7.00         6.35  8.55 

256  lin.  ft.  3-ft.   plain  concrete  sewer 5.25         7.00         5.50  7.00 

1,669  lin.  ft.   2-ft.   6-in.   plain   concrete  sewer 5.25         4.60         5.75  6.26 

6  lin.   ft.  24-in.   vitrified  pipe  sewer 3.00         5.00         2.00  4.60 

3  lin.  ft.   20-in.  vitrified  pipe   sewer 3.00         5.00         1.75  4.00 

37  lin.  ft.   15-in.  vitrified  pipe  sewer 2.50         4.00         1.30  3.50 

247  lin.  ft.    12-in.   vitrified   pipe  sewer 1.12         3.30         1.00  2.00 

38  manholes,    complete 49.00       40.00         0.65  40.00 

3  cleaning   shafts,    complete 75.00       94.00         1.50  75.00 

7  single   receiving  basins,   complete 99.00       75.00     115.00  110.00 

4  double   receiving   basins,    complete 140.00     110.00     175.00  200.00 

1  junction  chamber,   complete,   at  Packard  Street  and 

Anable    Avenue 200.00     300.00     215.00  250.00 

1  junction   chamber,   complete,   at  Packard   Street  and 

Nelson     Avenue 200.00     300.00     200.00  150.00 

350  lin.  ft.  12-in.   culvert  pipe 1.00         0.94         0.70  2.00 

80  lin.  ft.   10-in.  culvert  pipe 0.70         0.94         0.60  2.00 

327  6-in.  spurs  on  concrete  sewers,  24-in.  long 0.25         0.94         0.45  0.60 

16  6-in.  spurs  on  12-in.  vitrified  pipe  sewers 0.70         0.94         0.50  3.00 

248  lin    ft.  6-in.  pipe  for  house  connection  drains 0.45        2.00        0.60  0.80 

8,500  cu.  yd.  of  di.^placed  material  for  sewer  embankment.     0.01        0.38        0.01  0.10 

150  M  ft.  timber  for  sheeting  and  bracing 0.01       25.00         0.01  1.00 

20  M  ft.  timber  for  foundation 0.01       30.00         0.01  40.00 

100  cu    yd.  Class  A  concrete,  not  shown  on  plan 5.00         6.00         5.20  7.00 

2.000  lb.  reinforcfd  steel,  not  shown  on  plan 0.02%     0.04         0.03  0.04 

1,000  lin.    ft.    of   fencing 0.25         0.50         0.25  0.50 


Kenosha,  Wis. — Following  are  bids 
opened  Sept.  17  by  Bd.  Pub.  Wks.  for  con- 
structing sewers;  (a)  James  Kennedy, 
t'argo,  N.  D.,  Interceptor  along  Pike 
River,  $54,609;  Middle,  Edward,  and  other 
streets.  $49,080;  Howland,  Charles,  and 
other  streets,  $46,138  (awarded  all  three 
contracts).  James  Ferry  &  Sons,  $79,366, 
$79,567,  and  $101,854  respectively;  John- 
son &  Frandsenm  bid  on  Middle,  Edward, 
and  other  streets  at  $65,109.  and  on  How- 
land.  Charles,  and  other  streets,  at  $60,652; 
Christopher  Johnson  hid  only  on  Middle 
and  other  streets  at  $69,636,  and  Thurber 
&  Browning  on  interceptor  along  Pike 
River  at  $74,626. 

The  detail  bid  of  James  Kennedy,  the 
successful  bidder,   is  as  follows: 

Interceptor  along  Pike  River:  4300  lin. 
ft.  60-in.  pipe:  reinforced  concrete  brick 
lining.  $8.46;  concrete  pipe,  $9.50;  2300  hn. 
ft.  48-in.  pipe;  brick  lining.  $4.87;  concrete 
pipe,  $5.85;  1300  lin.  ft.  42-in.  pipe;  rein- 
forced concrete  brick  lining,  $4.44;  con- 
crete. $4.90:  70  lin.  ft.  36-in. ;  concrete. 
$3.00;  74  lin.  ft.  18-in.  tile  and  c-i.  pipe, 
$2.00;  24  concrete  manholes,  $30.00;  4 
concrete  bulkheads,   $45.00. 

Middle  Edward,  and  other  streets:  2990 
lin.  ft.  60-in.:  segmental  block.  $9.00;  con- 
crete pipe,  $9.60;  concrete,  $7.37;  brick, 
$9.37;  2180  lin.  ft.  48-in.  pipe;  segmental, 
$7.00;  concrete  pipe,  $7.40:  concrete,  $5.91; 
brick,  $7.25;  33  lin.  ft.  42-in.;  segmental 
block,  $6.00;  concrete  pipe,  $6.00;  con- 
crete, $4.69;  brick.  $6.00;  40  lin.  ft.  24-in. 
vitr.  tile,  $1.94:  2040  lin.  ft.  22-in.,  $2.72; 
2380  lin.  ft.  18-in.,  $1.86;  1880  lin.  ft.  15-in., 
$1.44;  40  manholes,  $30.00;  1  bulkhead. 
$45.00. 

Howland,  Charles,  and  other  streets: 
3710  lin.  ft.  48-in.  pipe:  segmental,  $7.96; 
concrete  pipe.  $8.10:  concrete.  $7.29; 
brick,  $8.20;  1580  lin.  ft.  42-in.  pipe:  seg- 
mental block.  $6.85;  concrete  pipe,  $6.85; 
concrete  $6.12:  brick.  $7.20:  730  lin  ft.  22- 
in.  vitr.  tile.  $2.67;  640  lin.  ft.  20-in..  $2.46; 
575  lin.  ft.  18-in.,  $2.26;  1375  lin.  ft.  15-in.. 
$2.01;  600  lin.  ft.  12-in.  vitr.,  $1.56;  30  man- 
holes,   $30.00. 

^Grand  Rapids,  Mich.— Contra'^t  for 
constructing  sewage  disposal  plant  in  East 
Grand  Rapids  awarded  A.  H.  Prange, 
Grand  Rapids,   at  about  $10,000. 

♦  Eveleth.  Minn. — Contract  for  con- 
structing storm  sewers  24  in.  awarded 
Lawrence  McCann  Co..  at  about  $10,000. 
C.  M.  Darway,  Engr.  C.  H.  Williams.  City 
Clk. 

St.  Paul.  Minn. — Lowest  bid  opened 
Sept.  27  for  constructing  sanitary  sewer 
system  for  Hazel  Park  was  submitted  by 
O'Neil  &  Preston.  St.  Paul,  at  $24,645. 
August    Hohenstein.    Purchasing   Agt. 

^Lvle,  Minn. — Contract  for  construct- 
ing 12,246  lin.  ft.  8  to  15-in.  sewers  (bids 
opened  Sept.  27)  awarded  William  Dan- 
forth.  St.  Paul,  at  $14,500.  G.  A.  Mar- 
tin,  City  Clk. 

■^Berlin.  Ont. — Contract  for  construct- 
ing sewage  disposal  plant  awarded  G.  B. 
Moogk  of  Weston,  at  $43,500.  H.  Johnston, 
City   Engineer. 


BRIDGES 


PROPOSED     WORK. 

New  Haven,  Conn. — Plan  being  com- 
pleted by  Cit.v  Engr.  for  bridge  to  be  con- 
structed over  Quinnipiac  River  at  Belle 
Dock  to  be  either  concrete  with  steel,  or 
steel  with  masonry  piers.  Cost  about 
$3.".0.000. 

New    London,   Conn. — See   "Railroads." 

Buffalo,   N.   Y.— See  "Railroads." 

Harrisburg,  Pa. — State  Water  Supply 
Comn.  apiiroved  applications  for  con- 
Btructlng  following  bridges: 


Green  County,  bridge  over  Bates  Fork 
at  Ten  Mile  Creek,   near  Sycamore. 

Concrete  arch  bridge  over  Stoney  Creek 
at   Haynes   Street   for  city   of  Johnstown. 

Bridges  over  Dotter  Run  and  Milk 
Creek  in  Rockland  Township.  Venango 
County,  for  Pennsylvania  R.  R.  Co. 

Bridge  over  Catfish  Run  in  Madison 
Township,  Clarion  County,  for  Pennsyl- 
vania R.   R.   Co. 

Bridge  over  Hoovers  Run,  Wayne  Town- 
ship,  for  Green  County. 

Bridge  over  Streets  Run,  for  Boro  West 
Homestead. 

Bridge  over  Saw  Mill  Run.  near  Elwyn 
Station,  for  Allegheny  County. 

Bridges  over  Ferrier  Run  and  over 
Crisswells  Run  in  Brush  "Valley  Town- 
ship. Indiana  County,  for  Pennsylvania 
R.    R.  Co. 

Bridge  over  Yellow  Britches  Run  in 
Delaware   Township   for   Mercero   County. 

Phoenixvllle,  Pa. — All  bids  opened  Sept. 
30  by  Co.  Comrs.,  Norristown,  for  con- 
structing concrete  arched  bridge  across 
Schuylkill  River  between  Phoenixvllle  and 
Mont  Clare  rejected.  John  N.  Jacobs, 
County  Compt. 

Lynchburg.  Va. — Ben.  H.  Davis.  17  Bat- 
tery Place.  New  Y'ork  City,  is  engineer 
for  bridge  to  be  constructed  over  James 
River  at  Lynchbure:  by  city,  Chesapeake 
&  Ohio  R.  R.,  Southern  Ry.  and  Norfolk 
&  Western  R.  R.  Cos.  Cost  about 
$250,000. 

Knoxvllle,  Tenn. — Renorted  Knoxville, 
Sevierville  &  Eastern  Ry.  Co.  will  build 
bridge  over  Wrinkle's  Crossing,  5  miles 
east  of  Knoxville. 

Johnson  Creek,  Wis. — Citizens  voted  to 
construct  concrete  bridge  over  Creek; 
cost  $5,000. 

Prairie  du  Sac.  Wis. — Preliminary  plans 
prepared  by  M.  W.  Torkelson.  Engr. 
Bridge  Div.  State  Highway  Dept..  Mad- 
ison, for  a  bridge  600  ft.  long,  which  it  is 
proposed  constructing  across  Wisconsin 
River  at  a  cost  of  $70,000. 

Wisconsin. — M.  W.  Torkelson.  Engrr. 
Bridge  Division  of  Wisconsin  Highway 
Dept..  Madison,  has  been  dii-ected  to  pre- 
pare plans  for  twenty  additional  bridges 
to  be  constructed  in  Rock.  Dane.  Wal- 
worth. Jefferson  and  Green  Counties. 
Probable  total  cost  about  $30,000. 

Minneapolis,  Minn. — City  Council  has 
been  asi<ed  to  appropriate  $6,000  as  city's 
sliare  for  ornamental  concrete  bridge 
which  Great  Northern  Railroad  Co.  in- 
tends constructing  over  Brownie  Cedar 
Lake  Canal. 

Tentative  plans  for  ornamental  con- 
crete bridge  60  ft.  roadway,  to  be  con- 
structed over  Minneapolis  &  St.  Louis 
and  the  Chicago.  Minneapolis  &  St.  Paul 
Railroad  tracks  at  West  Lake  .Street  are 
soon  to  be  presented  to  the  Council.  Con- 
struction begun  as  soon  as  plans  ap- 
proved. A.  P.  Emery.  Dist.  Engr.  of  the 
Chicago,  Milwaukee  &  St.  Paul  Railroad 
may  be  able  to  give  additional  informa- 
tion. 

Kansas  City,  Kan. — Kansas  City  South- 
ern Ry.  (C.  E.  Johnston.  Ch.  Engr..  Kan- 
sas City.  Mo.)  has  accepted  the  franchise 
recently  voted  the  company  by  the  city, 
which  requires  the  railroad  to  remove 
present  bridge  over  Kaw  River  at  Ohio 
Avenue  and  replace  same  with  a  two-pier 
structure  costing  approximately  $250,000; 
also  requires  the  changing  of  track  at  a 
cost  ot  $25,000  additional. 

Fort  Benton,  Mont. — County  Corars. 
voted  to  construct  steel  bridge.  200  ft. 
long  over  Teton   River,   south   of  Genou. 

Dallas,  Tex. — See  "Electric  Rys." 

Rockport,  Tex.  —  Percival  &  Son  of 
Rockport  are  Resident  Engrs.  and  Whit- 
eaker  &  Washington  of  San  .Antonio  are 
Designing  Engrs.  of  proposed  causeway 
to  be  constructed  in  Aransas  County  to 
connect  the  main  land  at  La  Mar  with 
peninsula  at  Rockport,  to  consist  of  about 


17,033  ft.  of  protected  hydraulic  fill  and 
13.000  ft.  of  concrete  beam  and  girder 
bridge,  with  a  large  draw  span  in  mid- 
stream. 

Antlers,  Okla. — Plans  and  specifications 
approved  for  constructing  5  steel  bridges 
in      Pushmataha      County;      co6t      about 

$40,000. 

Aberdeen,  Wash.— Citizens  voted  $25,000 
bonds  for  purchase  and  reconstruction  ot 
West  Toll  Bridge  over  Chehalis  River. 

Mount  Vernon,  Wash. — Construction  of 
steel  bridge  with  concrete  piers  to  re- 
place bridge  over  Baker  River  between 
East  and  West  Concrete  is  contemplated 
by  Skagit  County  Comrs.  at  Mt.  Vernon. 
Cost  about  $60,000. 

Riverside,  Wash. — Horace  E.  Smith, 
County  Engr.,  Conconcully,  writes  that 
probably  this  fall  or  next  spring  a  bridge 
will  be  constructed  by  the  County  over 
Okanogan  River  at  Riverside. 

Seattle,  Wash. — F.  A.  Rapp.  Structural 
Engr.,  City  Hall,  writes  the  proposed 
bridge  over  Lake  Washington  Canal,  at 
Tenth  Street,  is  to  be  a  double  leaf  bas- 
cule bridge,  60  ft.  wide,  superstructure  of 
steel,  foundation  of  concrete,  and  cost 
$350,000. 

Walla  Walla,  Wash.— All  bids  opened 
Sept.  10  by  County  Comrs.  for  construct- 
ing a  102-ft.  steel  truss  span  with  con- 
crete abutments,  or  a  reinforced  concrete 
arch  bridge,  have  been  rejected;  new  date 
for  receiving  bids  not  yet  set.  G.  C. 
Cockesy,  Co.  Engr. 

Los  Angeles,  Cal. — Public  UtiUties  Bd. 
approved  plans  for  constructing  viaduct 
over  Pacific  Electric  Ry.  Co.  tracks  to 
connect  West  Boulevard  and  Sherman 
Drive:   cost   about   $40,000. 

Twin  Falls,  Idaho. — County  Comn.  voted 
to  construct  steel  bridge  over  Snake  River 
at  Hansen  and  a  steel  bridge  at  Sho- 
shone Falls;  cost  about  $60,000. 

BIDS     DESIRED. 

Fort  Edward.  N.  Y.— Until  Oct.  23  (ex- 
tension of  date  from  Oct.  9)  by  Alfred 
Case.  Jr..  Town  Supt.,  for  constructing 
concrete  arch  bridge  over  Hudson  River. 
Engineers.  Concrete  Steel  Eng.  Co..  Park 
Row   Bldg..    New   York. 

Pittsburah,  Pa. — See  "Hydraulic  Con- 
struction  and   River  Improvements." 

York.  Pa.— Until  Oct.  11,  by  F.  S.  Bar- 
tenschlarger.  Co.  Controller,  for  con- 
structing stone  arch  bridge  over  Bennet 
Run,  Newberry  Township.  66  ft.  span. 
14  ft.  roadway,  14  ft.  rise  with  parapet 
and  wing  walls;  also  reinforced  concrete 
arch  bridge  over  West  Branch  of  Codoru 
Creek,  Manheim  Township,  35  ft.  span, 
14  ft.  roadway,  7  ft.  rise. 

Delphos.  Ohio.- Until  Oct.  29  at  Van 
Wert  by  Joint  Board  Commissioners,  Van 
Wert  and  Allen  Counties,  for  construct- 
ing bridge  across  Miami  River  and  Erie 
Canal  at  Fifth  Street.  Delphos.  Bids  to 
he  submitted  separately  for  substructure 
and  superstructure. 

Concordia,  Kan. — Reported  desired  until 
Oct.  20.  by  County  Commissioners  (George 
C.  Guilbert,  Clk).  for  constructing  11 
reinforced  concrete  bridges. 

Baker.  Mont, — Reported  desired  until 
Oct.  15  by  F.  C.  Bunn.  Co.  Clk..  Baker,  for 
constructing  bridges  as  follows:  Steel 
bridge,  also  combination  steel  and  wood 
bridge  across  Sandstone  Creek,  near 
Plevna;  .  combination  wood  and  steel 
bridge  across  Pennell  Creek,  north  of 
Baker;  steel  bridge  across  Little  Missouri 
River   at    Albion. 

Dallas,  Tex. — Reported  desired  until 
Oct.  30  by  County  Commissioners,  for 
constructing  Commerce  Street  viaduct 
over  Trinity  River.  Probable  cost, 
$135,000. 

Spokane,  Wash. — Reported  desired  until 
Oct.  14,  by  City  Council  for  constructing 
steel  bridge  across  middle  channel  of  Spo- 
kane River  at  Howard  Street.  Probable 
cost  $25,000.  Also  constructing  concrete 
approach  at  south  end  of  present  Monroe 
Street  bridge  over  Spokane  River.  Prob- 
able cost,  $27,500.  Morton  MacCartney, 
City  Engineer. 

Portland,  Ore. — Reported  desired  until 
Oct.  11,  at  office  of  County  Roadmaster, 
for  constructing  reinforced  concrete  via- 
duct 228  ft.  long  20  ft.  roadway.  525  ft. 
railing,  at  Bertha  Station. 

Eureka,  Cal. — Reported  desired  until 
Oct.  13  by  County  Supervisors  for  con- 
structing trestle  bridge  at  Field  Landing 
and  reinforced  concrete  culvert  near 
Beatrice. 

Boise.  Idaho. — Reported  desired  until 
Oct.  22  by  County  Comrs.  (G.  Carlson, 
Chmn.).  for  furnishing  material  and  con- 
structing a  464  ft.  steel  highway  bridge 
across   Snake   River.   Grand   View   Valley. 


PRICES     AND     LETTINGS. 

•^Indicates  award  of  contract. 

■j^Maine. — Contract  awarded  by  State 
Highway  Comn..  Augusta,  tor  construct- 
ing bridge  in  Haynesville  as  follows 
(bids  opened  Sept.  29):  Abutments.  Wise- 


man &  McPhall,  Smyrna  Mills,  at  $3,695; 
steel  superstructure,  210-ft.  span,  to 
Groton  Bridge  Co.,  Groton,  N.  P..  at 
$6,900. 

'^Providence,  R.  I. — Contract  for  erect- 
ing steel  on  Tandall  Street  Bridge  award- 
ed Louis  F.  Shoemaker  &  Co.,  45  Broad- 
way, New  York,  at  following  bid:  130,000 
lb.  steel  fastenings,  3.56  cts.,  2750  lb.  new 
cast-iron  bed  plates,  3.56  cts.;  72  lln.  ft. 
railing,   $2.00. 

-^Bristol,  Conn.  —  Contract  for  con- 
structing bridge  over  the  Pequabuck  at 
Broad  Street  awarded  to  Plerson  Engi- 
neering &  Constr.  Co.,  Hartford,  at  $5,000. 
for  foundation  61  cts.  per  cu.  yd.  and  $500 
for  removal  of  old  bridge. 

♦  Blnghamton,  N.  Y.— Contract  for  con- 
structing concrete  bridge  at  Llarcdge 
Street  (bids  opened  Sept.  22)  awarded 
Foster  Constr.  Co..  Newark.  N.  J.,  at 
$12,978,  not  $2,978  as  previously  stated. 

•Greensburg,  Pa.— Contract  for  con- 
structing a  plate  girder  bridge  over  Jacobs 
Creek  at  Overton,  between  Fayette  and 
West  Moreland  Counties,  awarded  Harvey 
&  Watson,  Mount  Washington,  Pitts- 
burgh (bids  opened  Sept.  28).  John  S. 
Sell,  Co.  Compt. 

Kulpsvllle,  Pa.— Contract  for  rebuilding 
bridge  over  Towamencln  Creek  to  be  steel 
girder  span  awarded  to  August  Needs  at 

$7,784. 

-^Pennsylvania. — Contracts  awarded  by 
State  Highway  Comr..  Harrisburg.  as  fol- 
lows for  constructing  bridges  (bids  opened 
Sept.  30):  Two  bridges  in  Cameron 
County,  Shippen  Township,  one  to  Far- 
rier Eng.  Co.,  Pittsburgh,  at  $4,388.  and 
one  to  G.  W.  Ensign.  Inc..  Harrisburg.  at 
$5,115;  Sullivan  County.  Davidson  Town- 
ship, to  Whittaker  &  Diehl.  Harrisburg. 
at  $4,258. 

•Philadelphia,  Pa.— Contract  awarded 
bv  Department  of  Public  Works.  Bureau 
of  Survevs  on  bids  opened  Sept.  29  for 
constructing  bridges  as  follows:  At  Sher- 
wood Avenue  over  Indian  Run.  a  .iO-ft. 
concrete  arch.  90-ft.  long  rubble  wings 
and  face.  gradi,ng.  etc.,  to  S.  J.  Boas.  201 
N.  Broad  Street,  at  $19,229;  Torresdale 
Avenue  over  Frankford  Creek.  70  ft.  wide. 
80-ft.  span,  steel  superstructure,  encased 
in  concrete  on  concrete  abutment,  asphalt 
pavement,  to  Day  &  Zimmerman.  611 
Chestnut  Street,  at  $30,766;  Fifty-fourth 
Street  bridge  over  P.  B.  &  W.  R.R.,  60  ft. 
wide,  150  ft.  long,  main  span  81  ft.,  steel 
superstructure,  encased  in  concrete  on 
concrete  abutments,  asphalt  paving.  Peo- 
ples Bros..  Inc..  Twenty-fifth  and  Callow- 
hill  Streets.  $34,990  (not  yet  awarded) ; 
Orthodox  Street  bridge  over  Frankford 
Creek,  48  ft.  wide,  80  ft.  long,  two  spans, 
steel  superstructure,  concrete  floor,  on  re- 
inforced concrete  foundation,  asphalt 
paving,  low  bid  in  excess  of  estimated 
cost.   $25,355. 

Maryland. — Following  are  lowest  bids 
opened  Sept.  28  by  State  Roads  Comn., 
Baltimore,  for  bridges  and  paving: 

Contr.  No.  CI  13 — 16-ft.  reinforced  con- 
crete girder  bridge  over  Meadow  Creek, 
west  of  Westminster — Thomas  Bennett  & 
Hunter,    Westminster.    Md..    $1,238. 

Contr.  No.  F  23 — Repointing  walls  and 
coping  jug  bridge  over  Monocacy  River, 
along  State  Road  east  of  Fredericks^ 
Thomas  Mullan.  4001  Greenraount  Ave.. 
Baltimore.  $2,494. 

Contr.  No.  WO  11 — Concrete  roadway 
about  m  miles  long  in  Worcester  Co.. 
near  Stockton — Russo  Parker  Constr.  Co.. 
Hudson.  N.  Y..  $15,793. 

♦  Macon,  Ga. — Contract  for  construct- 
ing 2000  ft.  steel  and  concrete  viaduct 
from  Bav  to  Third  Street  reported  award- 
ed by  Central  of  Georgia  Ry.  to  Virginia 
Bridge  &  Iron  Co..  Roanoke.  Va..  at  about 
$90,000. 

♦Edwardsvllle,  ill.— Contract  for  erect- 
ing steel  bridge  over  Cahokla  Creek  for 
Illinois  Central  R.  R.  Co.  awarded  to  De- 
catur   Bridge    &    Iron    Co..     Decatur,     at 

$8,000. 

♦  Paxton,  III. — Contract  for  construct- 
ing 100  ft.  steel  bridge  near  Paxton 
awarded  by  Kankakee  &  Urbana  Trac- 
tion Co.  to  Central  States  Bridge  Co..  In- 
dianapolis. Ind. 

♦Yellvllle,  Ark. — Contract  for  construct- 
ing bridge  over  Crooked  Creek  awarded 
I^rimer  &  Burgett.  Memphis,  Tenn..  at 
about  $5,000.  J.  H.  Thompson.  County 
Auditor.  Yellville. 

♦Seattle,  Wash. — Contracts  for  work  in 
connection  with  erection  of  Fifteenth  Ave- 
nue N.  W.  Bridge  over  Lake  Washington 
Canal  for  city  awarded  as  follows:  Steel, 
to  Golden  West  Iron  Wks.,  San  Francisco. 
Cal..  at  $70,000.  and  for  machinery,  to 
Puget  Sound  Machinery  Depot.  Sfeattle. 
at  $20,000. 

♦  Hantord,  Cal. — Contract  for  contsruct- 
ing  bridges  and  culverts  on  Highway  No. 
1.  Div.  1,  Sec.  1  and  Div.  2,  Hanford  to 
Lemoore  Road,  awarded  by  county  to 
Mercereau  Bridge  &  Constr.  Co..  Pacific 
Electric  Bldg.,  Los  Angeles,  at  $32,000. 

♦Trenton.  Ont. — Contract  for  furnishing 
steel  work  and  substructure  of  bridge 
over  Trent  River  awarded  by  Dominion 
Government  to  Ontario  Bridge  Co..  To- 
ronto, at  about  $132,000. 
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PROPOSED     WORK. 


ud  Smtm*  OttvoMl  FtaataL*- 

TaitMM.  M»«i.  qty  Oouadl  conaidar- 
"^  ei""*  C*«n«r.  Soath.  W.  Britannia 
Md  MMd  StTMU;  COM  aWmt  tl«.SO«. 

WtMMrkf,  R.  I<— Saportad  a  town  mact- 
S?  fSSj?  *•  **•  «•  approprtata  SM.OM 
far  radDoMracUas  blcfaway. 

KMMaf*.  N.  Y.^OtUvna  vot«d  to  pav*. 
2!U>  "iPfcilt  on  CornaU  ATenua.  Omar 
w.  JoluMoa.  VUla«a  CUl. 

••*••*.  N.  V^-Partns  of  Columbia 
Mraa*  with  bltuUthic  conlamplatad :  pav- 
tmg  «(  ManhaU  Avaoua.  Orchard.  Michl- 
■u.  nltoa  and  other  straaU  alao  undar 
■tloo.     A.  H.   Wadn.  Qty  aark. 

Yarfc,    N.    v.— Uarciu    M.    Marks. 

Bt     Boro.      Manhattan,     has     an- 

tha   toOovtnc  straaU   to   ba   re- 


Daa  Melnaa.  la.— City  Council  voted  to 
l«v»  North  Avenue  and  Thirty-third 
Street. 

Larnad,  Kan.— It  is  proposed  to  pave 
State.  Fourth.  Fifth  and  other  streets.  In 
all  aliout  ST.OOO  sq.  yd.  and  atmut  15.000 
lin.  ft.  lit  curblns.  L.  D.  Burgess,  City 
Clerk. 

Anaconda,  Mont.— City  Council  voted  to 
pave  and  construct  storm  sewer  on  Park 
Avenue:  cost  about  fIS.OOO. 

Livingston.  Mont. — City  Council  voted 
to  pave  Fark  Street;  cost  at>out  tlO.OOO. 

Colorado. — BeKlnnlnx  in  the  sprlnfr  of 
1*1(  the  State,  under  the  Rood  roads  law. 
win  spend  M&O.OOO  annually  for  an  In- 
definite [>erlod  In  the  construction  of  per- 
manent icood  roads.  It  is  planned  to  first 
perfect  the  15.000  miles  of  road  now  un- 
dar State  HIshway  Commission,  and  then 


Hammonton,  N.  J.— Until  Oct.  13  for 
constructing  a  reinforced  concrete  road  on 
Bellevue  -Wenue.  ^4  miles  long,  to  be 
built  jointly  by  State,  county  and  town; 
cost  16.000.  Hemington  &  V'osburg,  Cam- 
den,   Engrs. 

New  Brunswick,  N.  J. — Reported  de- 
sired until  Oct.  11  by  Board  JYeeholders 
(A.  J.  Gebhardt,  Dir.)  for  Improving  Sec- 
tions 2  and  3  of  South  Amboy-Keyport 
Road  from  Morgan  Station  to  Monmouth 
County  Line  at  Whale  Creek. 

Paterson,  N.  J.— Until  Oct.  12  by  Wayne 
Township  Committee  for  grading  and 
macadamizing  portions  of  Berdan  Ave- 
nue. Isaac  Hopper,  Clk.,  R.  F.  D.  No.  1, 
Paterson. 

Philadelphia.  Pa.— Until  Oct.  14  by  Dept. 
Pub.  Wks.  (M.  L.  Cooke.  DIr.),  for  Im- 
proving streets  as  follows:  Paving  and 
repavlng  with  asphalt,  repaving  with  vitr. 


Jt— Thtrty-otnth  Straat  from  Park 
to  Broadwar.  and  E^shth  to 
ATaaiia:  Tlilrtjr-aavantb  Street. 
t»  Baeoad  Avanoa.  Ninety- fifth 
..----  __Madlaoo  to  Fifth  Avenue; 
IStth  Straat,  Plrw  and  Third  Ave- 
*■— V  abtty-aith  Straat  and  Sixty-sixth 
Stiy  Own  Amatardam  to  West 
Avaana:  CMiinibaa  Aranue.  Ellshty- 
*  to  Nlaatr-iUth  Straat:  Twenty- 
■tfc  Straat.  Lezlnfton  to  Madison 
Aranna;  Tlilrty-aMith  Street.  Madlaon  to 
mth  ATanna;  BIshtb  Avenue.  110th 
Sttaac  to  USth  Straet.  and  llOth  Street, 
aavanth  to  Elshth  Avenue:  Thirty-fifth 
Btraot,  Madlaon  and  SUth  Avenuea. 

AMMit    block— 17>th    Straat.    Northern 
and  HaTan  Avonuca. 
^9;*^  btock— Parry  Straat.  Greenwich 
to  Waat  Avenue. 


to  add  an  additional  16,000  miles.     Of  this     block,  granite  block,  and  wood  block,  sur- 

-,._  .1 — .  MCA  AAA  —111  1 .  i_  » — 1       facing   with    bituminous   and    waterbound 

macadam,  resurfacing  with  asphalt 
(heater  method),  improving  Bustleton 
Avenue  and  grading  streets. 

Pittsburgh,  Pa. — See  "Sewerage  and 
Sewage  Disposal." 

Salisbury,  Md. — Reported  desired  until 
Oct.  12  by  County  Commissioners,  for 
constructing  2  miles  State  Aid  highway 
along  Salisbury-Anderson   Mill   Road. 

Moundsvllle,  W.  Va. — Reported  desired 
until  Oct.  11  by  O.  B.  Bonar,  City  Clk., 
for  paving  with  vltr.  brick  or  vitr.  block 
with  sand,  cement  or  tarvia  filler  on 
Grant  and  Western  Avenues,  Fourth  and 


sum  about  {150.000  will  be  apent  In  terri 
tory    Immedlateh'    tributary    to    Denver. 
J.   B.   Maloney.  Bn^r..  and  T.  J.  Ehrhart, 
Sacy.  Highway  Coran.,  Denver. 

Otnvmr,  Col. — The  City  and  the  State 
Highway  Comn.  intends  constructing  per- 
manent roads  to  connect  Denver  and  the 
adjacent  mountain  parks.  The  first  road 
will  probably  extend  from  Sheridan 
Boulevard  to  Oolden.  a  distance  of  ten 
miles.  The  plan  is  to  build  an  18-ft.  con- 
crete roadway  costing  about  $125,000. 

Balllngham,  Wash.— City  Council  voted 
to  construct  concrete  walks  on  Chestnut 
and  Grant  Streets;  cost  about  |16,000. 

Seattle.     Wash. — Contract     for     naving     Seventh  Streets.  Alex.  Purdy,  City  EngrT 
with   asphalt  and   brick  block  on   Beacon 


'A'Darlen,  Conn.— Wilkes-Casey  Eng.  & 
Contr.  Co.,  New  Rochelle,  N.  Y..  secured 
contract  to  construct  Rings  End  Road 
and  Noroton  Avenue  witli  reinforced  con- 
crete (bids  opened  Sept.  11)  at  $26,130 
Robert  N.  Greene,  Supt.  Dept.  Highways 
and   Bridges. 

Brooklyn,  N.  Y. — Following  are  totals 
of  four  lowest  bids  opened  Sept.  29  bv 
Louis  F.  Pounds.  Boro.  Pres.  for  repay- 
ing with  asphalt  on  6-in.  concrete  founda- 
tion on  Surf  Avenue,  from  W.  Twenty - 
sixth  to  W.  Thirty-seventh  Streets: 
Barber  Asphalt  Paving  Qo..  Woolworth 
Building,  $41,353;  Topeka  Paving  Co.,  Inc.. 
147  Fourth  Avenue,  New  York,  $43,070; 
Sicilian  Asphalt  Paving  Co.,  14  Park  Row, 
New  York,  $43,520;  Borough  Asphalt  Co., 
1301  Metropolitan  Avenue,  Brooklyn, 
$46,718. 

Long  Island  City,  L.  1.,  N.  Y.— Follow- 
ing are  four  lowest  bids  opened  Sept.  3" 
by  Maurice  E.  Connolly,  Pres.  Queens 
Boro.  for  regulating  and  repaving  with 
improved  granite  blocks  on  portions  of 
Boulevard  from  Park  to  Remsen  Avenues. 
Fifth  Ward:  Henry  J.  Mullen  Contr.  Co., 
Flushing,  $57,460;  Astoria  Contr.  Co.. 
Long  Island  City,  $59,848;  Queens  Plaza 
Contr.  Co.,  Long  Island  City,  $61,102; 
Borough   Asphalt  Co.,    Brooklyn,   $61,326. 

■#Kearny,  N.  J. — Contract  for  paving 
6260  sq.  yd.  on  Brighton  Avenue  with 
asphalt  awarded  by  Town  Council  to 
Northern  Constr.  Co.,  Newark,  at  $11,215. 

Newark,  N.  J.  —  Lowest  bid  opened 
Sept.  30  by  Board  of  Street  and  Water 
Commissioners  for  paving  North  Sixth 
Street  with  bitulithic  on  6-in.  concrete 
foundation     was     from     Glenfield     Constr. 


Avenue 'will    probably    be    let    In    March:  „  Newport,  Tenn. — Reported  desired  until     

nrobable    cost    $180  000       I     W     Embury  O""'-   1*  ^y  Coke  County  Pike  Committee     Co.,   Newark,  at  $8,332. 

Deaignlng  Entrr..   City  Engineer's  Office."  (Geo.  W.  Gorreil,  Chmn.)  for  grading  and 

A.    H.    Dimock.    City    Engr.,    estimated  macadamizing    county    roads.       Probable 

cost  of  improvements  aa  follows:  Concrete  ™^''   ♦1=<'.»''''- 


-Jukanu  N.  J.— Contract  wlll  ba  lat 
•bow  Oct^  2$  for  about  n.7«  Iln.  ft.  con- 
crete curbln*  and  t7.3M  aq.  ft.  concreta 
atdcwaUu;  coat  tli.hot.  ^aroln«ton  * 
\aoburB.  Basra..  Camdan. 

^AHantawn.  Pa_Contract  about  to  ba 
•at  by  aty  Ooancil  for  pavlns  It.OOO  aq. 
yd.  on  Tenth  and  Howard  Straats. 

Connaiiavllla,  Pa.— City  Counelt  conald- 
Oltec  parlns  atctlon  of  Wina  Road  and 
jggL    ■"«     otbar     atrc«U;     coat     about 

•oath  Baatan,  Va. — The  parlnc  contem- 
{•atad  bara  la  about  15.000  aq.  yd.  on 
IMrtb  Mata  Straat  on  eofwrete  founda- 
«»X^C0B«  about  $».tm.  Anderaon  A 
^•rlatla.  lac.  Basiaaara,  Charlotte. 

Maraantawm.  w.  Va.— Cltlacna  of  Mor- 
•■a  DtsL  Totad  t*M.00«  bonds  for  con- 
atmctinc  roada. 

Mount  Airy,  N.  C— CItlzena  of  Marsh 
Township  voted  Ui.OM  bonds  for  con- 
MnKtias  roada. 


7nJ  l„T  ^Vu,y^7,„Hl"l^-  *'"•"*"•  1'i-  Brighton,  MIch.-Reported  desired  until 
mJstis'  Kfv^ni. 'ViJli^v^s^iy*"."*'  """'S-  Oct.  11  by  Burt  Beurmann,  Highway 
W      lll'ts^       *    Thlrty-flfth    Avenue.    S.     Comr.,    for    constructing   6%    i^iles    trunk 


-^Westfield,  N.  J. — Contract  for  rebuild 

ing     Alston     Road,     about     9910     sq.     yd. 

macadam,    awarded    by    Town    Council    l<i 

J.    Waiter    Butcher,    Westfleld,    at    $17,600. 


-A^Annapolls,      Md. — Contract     for     con- 


Comr 

Plsna    unA    •n...in~> >i»n.    „.. j    v       ''"®   "'^'^   °"    Grand   River  Rd.    in   Genoa     striicting'    roadway    from    Curtis    Bay    to 

A."H"Dlm«k.''*CU?''&'''f?r"nfviS^     Township.  Wagoners     Point    ^awarded     by     County 


Harrison  Street;  ?Mt  $28  foo    '°''    ""^'"^         Kansas    City,    Mo.-Tlme    for    receiving      Comrs.    to    Smith    &    Ruggles    Co.,    Balti 

,.,   ,  •     .  V  ,  jij^g    j^^    grading    Meyer    Boulevard    has     more,  at  $9,665. 

Waltaburg,    Wa»h.— City    Council    voted  been  extended  from  Sept.  28  to  about  one 

to  construct    cement   sidewalks   on    Third  month  later.     Address  Secretary  Bd.  Pub 

and   Main  Streets  and  Coppei  Avenue.  Wks. 
City     Council     voted     to     Kravel     and 

macadamize    Fifth   and    Orchard    Streets-  „  ''°1i  Worth,  Tex.— Until  Oct.  12  by  F.  J. 

coat  about  $10,000.  ^  ""   Zuben,    City   Engr.,   for  paving  with 

poured     asphalt     macadam,     portions     of 


Baltimore,  IVId. — Following  bids  opened 
by  lid.  Awards  for  paving  Alameda 
Street  with  asphalt  (bids  opened  Sept. 
22) :  American  Paving  Co.,  Baltimore, 
$16,922;  P.  Flanigan  &  Sons.  120  E.  Lex- 
ington  Street,    $17,717;    Baltimore   Asphalt 


i 


Cooaton,    Ore,— About    $24,000    Is    to    be     Landrum    and    Rosedale    Streets,     in    ail     S'"'-'',.  *^.  T",S     ''^°'    .^'^'y,'""'",'*.;..  t*,^'''^/^*'' 


apent  by  city  for  street  Improvements. 

The  Oallei.  Ore.— Wasco  County  Court 
considering  spending  $262,500  for  road  Im- 
provements. 

Alameda,  Cal.— R.  E.  Bosshard.  City 
tJK..  wr  tea  that  paving  work  Is  only  In 
contemplation.  About  $100,000  to  be 
raised  by  tax  levy.  ^^^  pirtVons"o?'lS-ancis"stVeetrin"aTl 

Euraka.    Cal.— About    $125  000    highway     about  11,983  sq.  yd.     Bids  will  be  received 
Improvement  bonds  to  be  sold  bv  eountv      °"  ceosoted  wooden  block,  brick,  both  on 

'  ^'     concrete  foundation,  Ada,  Okla.;  or  Texas 

Phoenix,  Ariz.— Contracts  soon  to  be  let     \?'^^    asphalt,    gravel,    asphalt    macadam. 


...  ^y  9'**'  '^omn.  for  paving  as  follows:  12  "assam  compressed  concrete,  bitulithic. 
win  blocks  on  Jeffenion  Street,  12  blocks  on  "'""'ete  ciirbs  and  gutters.  Herbert 
and     First  Street,   14  blocks  on  Monroe  Street      Brewster,  City  Engr. 


tJ*"SS'^!S^    **•    C.— lia.OOO    bonda 

ri£tz  SStea   o('m  *ir.^n«S^-  "/l.^  VIV  S"^**«V.'^  '>'°«'"  °"  Monroe  "street, 

a^aat  iJSiStmSL^  Comn..    for  8  blocks  on  Central  Avenue  and  portions 

•iraat  tapiovanienls.  of  other  streets.     Other   paving  work   is 

•aranoak.     Oa.  —  ClUxena      Chatham  ^  ""  ""••'•"Plated  In  near  future. 
County  Totad  IS7t,M0  bonda  for  conatruct- 

"W  road  from  Savaaaab  to  Tvliee  _._.    — 

— .  cm  auaa  w  i^DCa.  B,pg    DESIRED. 

Tatlakaaaoa,     ria.  —  ausaoa    of     Leon 
County  votad  $S«0,«W  bonda  for  road  Im-     .„*'?""J''  N.  v.— Until  Oct.  15  by  W.  W. 
VniiaUMuta.  Wotherapoon,    Supt.    Pub.    Wka.,   Capitol, 

i»a  n.in  aq.  yd.  with  aaphaH  block.  «>n.  Town  of  Palmyra.        '  '"  Stevenson,    Wash,  -  Reported    desired 

Alh.nv      N      V      o.      ...T  ..       1.      „  ?'^out  Oct.  20  for  constructing  about  8 

-._.?''■      J*  „y-~^*    "Hydraulic    Con-     10  miles  of  road.     AfirtrA=«  rv,, ,„".>._ 
atructlon  and  River  Improvements."  missioner. 


about  12.300  so    yd   "       "  '     *"    ""     Consolidated  Engmeering  Co.,  126  Hughes 

_  Street,  $21,200. 

Terrell,     Tex.— Reported     desired     until 
Oct.  28  by  F.  W.  Raley,  Secy.  Road  Dist.,         ^Gastonburg,     Ala. — Contract    for    con- 
fer constructing  gravel  macadam  roads  to     structing    30-mile    road    from    Gastonburg 
cost  about  $200,000.     Bartlett  &  Ranney,     to  Clark  County  line  awarded  by  Comrs. 
Lngrs.     San   Antonio.  Wilcox    County    at    Camden,     to    Central 

Until    Oct.    12    by    City    Commission    at     Alabama  Constr.   Co.,   at  $70,000. 
omceof  J^  Trueheart^  City  Secy.,  for  im- 

Baton  Rouge,  La. — See  "Hydraulics  and 
River  Improvements." 

New  Orleans,  La. — Following  are  two 
bids  opened  recently  by  Department  of 
Public  Finances  for  constructing  an  as- 
phalt plant:  Warren  Bros.  Co.,  $42,900; 
Jefterson  Constr.  Co.,   $53,994. 

-^Carlisle,  Ky.  —  Contracts  for  con- 
structing roads  awarded  by  Nicholas  Fis- 
cal Court  as  follows:  Carlisle  and  East 
Union  Road,  to  Phelps,  Post,  Guyn  &  Co., 
Lexington,  at  about  $20,000.  and  for  Car- 
lisle and  Parks  Ferry  Road,  to  Games  & 
Jones,  Louisville,  at  about  $15,000. 


r..^" ','?">?•  yy".».'?i-K«P°'"t«''  desired  until 
Oct.  19.  by  Matilda  F.  Gannon,  City  Clk. 
for  laying  brick  pavement,   etc.,   in  Local 
cTty'^Eng?     •    ^°-    ^*-      ^'-    V.    EJdwardI! 

Pasco,  Wash.— Reported  desired  until 
™2Lj'  ?>;  County  Commissioners,  for 
macadamizing  trunk  highways.     Probable 


P«»a 

«.!f??"&..fy^— ^'••'•"^  Mlartartppl  OuU 
Coat  Htshway  Aasoc  la  IntareStad  In 
tha  Boaauuctton  of  a  road  and  brldso 
aaraaa   tha  dalta   to   connect   Mobila   and 

■otary  Oah.  la  a  BMtnbar. 

-. __„         ,  'iJl^I*"'*"'^'   advertised   In    Engineering 

-mm  Ortaaaa.   La^— Orlaaaa  Lavaa  Bd.     R««>rd. 

^sa«rsKai^«^.jijs5  cu:f•^.-„^.s:  ^7;v.-rn"h'at'tin''«.-, 


Address  County   Com- 


H^J^ip-c'i.J^rX^^yVK^^^^^^^  HiX'aTJ?^J^."V;.Ss^^^-  ^'lli^^'^'^cT')^        *Madl, 


Louisville,  Ky. — Following  are  lowest 
bids  opened  by  Bd.  Pub.  Wks.  for  paving 
with  asphalt  (price  given  per  sq.  yd.): 
Louisville  Asphalt  Co.,  Louissville,  Guthrie 
Street,  $1.82;  Twenty-ninth  Street,  $1.79; 
Bickel  Asphalt  Paving  Co.,  Louisville, 
Thirty-fourth  Street,   $1.80. 


Ky. — Contract    for    plk- 
He,   Cal- 


to  I  atraWa 


t!Sr». 


^Taw.1    CttHaoa     of     county 
M*   boa4   laaua   for   road   Im- 


for  Improving  portions  of  B.   Eighteenth," 
.    Fifty-second   Street.   W.   Twenty-fifth 


" Taan<— Cltlsana     FraokUn 

CMWtr  votad  t*M.«M  boiMU  for  n»d  In- 


»ut  »..,«0  «,.  vd.  sheet  asph-alt  "17-20  ComXloV  Bo^sej  ^for'^'cons  ?u?t'^n'';" .? 
«.''''«fS'?.n'  f7°^  .?»«  '"t  ""•  •=""-  "'"^'  S'  Idaho-Piciflc  S?ate  "Hi^"h*Wa^ 
^h*- .15*li  2-.  "  JC^I!"1  '="'••'.•    together     "cross  Cassia  County;  cosf  $56  000      E    M*^ 


Ldai'iWtan,     Ky.  — OUxana 
*«la«    9am.tt$    boada    for 


of    county 
oooatructins 


W.  .      ^^_ 

about**  WiSm"   '"-''V  "•^•'' '»"■««.•».    'n    all 
sq.    y'     - 

wlill**  -IjTL.;",'.;'    "   a™"""   euro,    logetner  n»;r"»B  uassia  uounty;  cost  $56  oon 

^l^J^^  "dewalka,    aawer    manholes,    alulce  Booth.  Slate  Highway  Engr 

o"i?"- .."""'•    **c  :    «>"o    for    So6o    ban 
ullS^V f"*"*-     Total  aecurlty,  $29,600.  PRICES    AND     LETTINGS 

name  date  as  above,   bv   Dourfaa  Mat  .^r-ji     ,  ■  niuo. 

thawson.    Pre.     Bronx    Boro^  f S"pavfng  •indicate,  aieord  of  contract. 

^'i2.^IL"'?i"?!i?.??!'<=''5'«  .?»*''•  on  cement  .  ,t,?°»*°?,'     Mass.-Cohtract     for 


sonvllle. 

IT  afo>^   >ri»i,_„ i";.  ■"•    -"I'oLiuviL-  IMS   t  miles  Greenville,  Hopkinsvi 

^It^pa;  r.!?,,?..^  ''S  °?  follows:  houn    and    Princeton    Roads    awarded    by 

land  ctmem   cone^rete                    "'''*'  ^°'"''  *"''^<^^'  ^°"'''  '°  ^-  ^-  ^'"'"'  ^'  J23,139. 

Ma"r?m,««*^rnI'.*/.V''-^J"".**'.„to  be  graded.  Newport.    Ky,— Lowest    bid    opened    by 

erad/d           '^°""'>'  about  10  miles  to  be  City  Commission  for  paving  Tenth  Street 

"           •  submitted     by     Schoolfleld     &     Jones,    at 


E.  M. 


Oi 


-Boada    far   mm    for     i;?!!fZ*'«.  '£""'>«»S"fc  P*"^'""*    <"    K'nB*-     S''*l ''''"'''hie  onMontebello  RiTad    Wes? 
*^?^*^-^  f"  V"***     J'_'1''«;..T«'™<:«  ""I  Rosedala  Avenue,  lay-     ^5°*^^"'">'   'bids  opened  Sept.  16K  awaVde.l 


,— ^HL'tJSi'  Oct.   »  by  Cbariaa    '"«  •'^'J?"'*-.  croaswalks,   etc.,   on   por- 
ar.  City  Aodltor.  ^^S^J"  PowaU  and  Walker  Avenues,  in 

"."^H'-.T^W    "q-    yd.    bituminous    con- 


KwiaSlr"  ^  SS^nSSTJumlSa    rf.,'?';.'L".?"'.lH«'  <=u,  yd.  rock  excav. 


13,»»0    Iln.    ft.    new    curb,'  etc.;    alao    for 
fonstructlns .  aewera    and    appurtenances 


§o°S',!-fc?'&,k"'  »'•'"•     ^-   -f-   McGlenchy 

rf^p^%lll,  a^^XVXh  Ts" 

phalt,    awarded    by    citv    tn    nhrJiP     V 

-    _,^-.  .........     Jacobs.    Boston,  at  $21  7?4  Charles    J. 

Ptadtay.    OHIO.— <IMM   «i»«t    Improve-     '"  Portion* ,<>»  Olmatead  and  McOraw  Ave-         •Connecticut— OnLt'A. 

— la  bo  aold   .Nov.    I   byaty     ""•*     ^°^  security,  $47,400.  fitaU    Highway    Commf.iil    ^""y-ded     bv     paving  to  M.  P.  Connelly  &  Son:  Youngs- 

for  const^cti/g  foXwing'Tau  Roads-    '  *°'^"'  ^*  ^'^^'^^^  '""*  *"■''"  '•''''P*^"^^'^- 

on    HTg'h'"'^/ll,lge"R,4d""Ir.''  i^'lY*  ,«/,?!"«  .  •Chicago,      Ill.-Contract     awarded     by 

Contr.   Co..    I  afford    kt   ill  mm"     '^"'*''  ?°"9'  ^'"''^  Comrs.   (J.  F.  Neil,  Secy.)  for 

WalllnKford— North      Havin         v.     .      -  furnishing   creosoted   wood   paving  blocks 


booda  wll 


$9,478. 

•Princeton,  Ky. — Contract  for  con- 
structing two  miles  of  macadam  road 
awarded  by  Fiscal  Court  (R.  L.  Gresham, 
Clk.),  to  Dureett  Constr.  Co.,  Louisville, 
at  about  $6,250. 

•Conneaut,  Ohio, — Contract  for  paving 
14,400  sq.  yd.  on  State  Street  with  asphalt 
awarded  John  McCormick  &  Son,  Erife, 
Pa.,  at  $29,844. 

•Leetonia,  Ohio. — Contracts  awarded 
by  Township  Com.  for  paving,  bids 
opened  on  following  dates: 

Sept.  20,  2.05  miles  grading,  curbing 
and  paving  with  brick  to  Frank  George, 
Pittsburgh,   Pa.,  at  $29,968. 

.Sept.  21,  11,777  yd.  brick  paving  and 
curbmg,     and     Sept.     22,     4246     yd.     brick 


Bopurtad    »U.»71   pavtnc   bonda   will   ba         ***^.  W^:  **■  Y— Until  Oct.  19  by  Mar- 

aotd   Oct.    t*   by    Rich.    O.    Munfen,    City  5"*  r    *'af'<«-  ^es    Manhattan  Borough, 

Aaditor.    .  •     '    "  "  for    Improving    portions    of    E.    Twenty- 

Z-"^"»..  01W*^lty  Council  v,rted  to  ^^  Pir,?;  W^'te'iJ;ee^i   IJ^^h^h  and     miles  bitumr     •—      — 
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St.  Charles,  III. — Following  are  lowest 
bids  opened  by  city  for  paving  with  brick 
K.  Main  and  W.  Main  Streets:  Western 
Improvement  Co.,  Racine,  $55,391;  Logan 
&    Giertz.    Elgin,    $56,968,    and    Arwin    E. 
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Brooklyn,  N.  Y. — Following  are  detail  bids  of  the  four  lowest  bids  opened  Sept.  29 
•by  L.  H.  Pounds,  Boro.  Pres.,  for  repavlng  with  granite  Broadway,  from  Havemeyer 

Street  to  Patchen  Avenue:  (a)  Charles  A.  Myers  Contr.  Co.,  Stagg  Street  and  Morgan 
Avenue.    $114,286;    (b)    Rosenthal   Eng.    &    Contr.    Co.,    165    Hooper    Street,    $119,147; 

Mathew  T.  MIeagher,  15  Orient  Avenue,  $121,871;  Frank  J.  Gallagher,  49  Park  Place, 
:»122,102. 

(a)         (b)  (c)        (d) 

450  lin.  ft.  old  curbstjne  reset  in  concrete $0.60     $1.25  $0.90     $0.60 

1,225  lin.  ft.  new  curbstone  set  in  concrete 1.20      1.25  0.90      0.98 

2,990  lin.  ft.  granite  heading  stones  set  in  concrete 0.98      0.90  0.80      1.00 

i,990  sq.  yd.  asphalt  pavt.  outside  railroad  area  (no  main- 
tenance)       0.85       1.10  0.85       1.00 

40  sq.   yd.   asphalt   pavt.   within   railroad   area   (no   main- 
tenance)        0.85       1.10  0.85       1.00 

4,585  cu.  yd.  concrete  outside  railroad  area 3.85      4.70  3.90      5.19 

795  cu.  yd.  concrete  within  railroad  area 0.01      0.01  3.90      2.20 

27,520  sq.  yd.  Grade  1  granite  pavt.  with  Joint  filler  of  coal  tar 
pitch  and  sand,  outside  railroad  area  (no  main- 
tenance)        2.63       2.59  2.88       2.69 

4,780  sq.  yd.  Grade  1  granite  pavt.  with  Joint  filler  of  coal  tar 
pitch  and  sand,  within  railroad  area  (no  main- 
tenance)       3.25       3.37  2.88       2.69 

60  sq.  yd.  adjacent  pavt.  to  be  relaid 1.00      2.50  1.00      1.60 

73  new  iron  sewer  basin  heads 30.00    40.00  29.00     40.00 

19  new  sewer  manhole  covers 2.50      4.00  2.50      7.00 

2  new  covers  and  heads  for  sewer  manholes 10.00    20.00  11.00    16.00 


Dayton,  Tenn.— Following  are  unit  prices  of  the  four  lowest  bidder; 
<bids  opened  Sept.  23)  by  County  Highway  Comn.  (J.  H.  Hoskins, 
J.  A.  Kries  &  (5o. ;  (b)  Freemans-Robbins  Co.;  (c)  Boyd  Williams 
•Constr.  Co.     (About  $250,000  available  for  this  work): 

(a)  (b) 

Clearing,    200    acres    $18.00        $10.00 

<}rubbing,    125    acres    30.00  30.00 

Earth,   300,000  cu.   yd    21  .21 

Loose  rock,   110,000  cu.  yd 30  .25 

■Solid  rock,   40,000  cu.   yd 70  .70 

Screened    gravel,    8500    cu.    yd 95  1.00 

Pit-run  gravel,  8000  cu.  yd 95  .85 

Screened  chert,   8500   cu.    yd 1.50  1.15 

Pit-run  chert,   30,000   cu.  yd 90  .90 

Limestone,    12,000   cu.    yd 1.60  1.60 

Rip-rap,    600   cu.    yd 1.25  1.00 

Concrete,    2500    cu.    yd 7.40  7.00 

Installing  Corrugated  Culverts: 

12"  500    lin.    ft 10  .12 

15"  800    lin.     ft 12  .15 

18"  500    lin.     ft 15  .18 

24"  400   lin.   ft 20  .24 

Installing  Concrete  Pipe: 

12"  500    lin.     ft 20  .15 

15"  800    lin.    ft 25  .20 

18"  500    lin.    ft 35  .25 

24"  400    lin.    ft 45  .35 

Installing  Vitrified  Pipe; 

12"  500   lin.    ft 20  .15 

15"  800    lin.    ft 20  .20 

18"  500    lin.    ft 30  .25 

24"  400    lin.    ft 40  .35 

30"  350    lin.    ft 50  .40 

Force  Account: 

Teams     3.50  4.00 

Foremen     2.50  3.00 

Laborers     1.55  1.65 
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•  Milwaukee,  Wis.— Contract  for  pavmg 
Center  Street  with  asphalt  awarded  by 
Comr.  Public  Wka.  to  Badger  Constr.  Co., 
Milwaukee,- at  $32,000. 

-A^Des  Moines,  la. — Contract  for  paving 
First  Street  with  asphalt  awarded  by  City 
Council  to  Bryant  Asphalt  Paving  Co., 
Des  Moines,  at  $1.89  per  sq.  yd. 

St.  Paul,  Minn. — Lowest  bid  opened  by 
city  for  paving  Warsaw  Street  submitted 
by  Fielding  &  Shipley,  St.  Paul,  at  $17,900. 

Walker,  Minn. — Following  are  lowest 
bids  opened  by  County  Comrs.  for  road 
Improvement  requiring  7600  ft.  turnpik- 
Ing.  24,095  cu.  yds.  surfacing,  25.175  cu. 
yd.  ditching,  culverts,  etc.;  Walker-Cass 
Lake  Highway,  26  miles,  Brandenburg 
Constr.  Co..  Minneapolis;  highway  from 
Walker  to  Pillager,  Moberg  Constr.  Co., 
Grand  Rapids  and  Park  Rapids  Constr. 
Co.;  culverts  for  highways.  Wheeling  Cor- 
rugating Co.,  Wheeling,  W.  Va. 

-ABozeman,  Mont. — Contracts  for  pav- 
ing Dist.  101,  Tracy  Avenue,  and  Dist.  104, 
Bozeman  Avenue,  awarded  by  city  tc 
Warren  Constr.  Co.,  Journal  Building, 
Portland,  Ore.,  at  $14,050  and  $11,687  re- 
spectively. 

San  Antonio,  Tex.  —  Following  bids 
opened  by  County  Comrs.  for  surfacing 
about  20  miles  Corpus  Christi,  Pleasanton, 
Ashley,  Twenty-fourth  Streets:  Findley 
Method  Co.,  39  cts.  per  sq.  yd.  for  tarvla, 
and  Colglazier  Constr.  Co.,  40  cts.  per  sq. 
yd.  for  bituminous  surface  using  trap 
rock. 

•<kTaylor,  Tex. — Contracts  for  paving 
awarded  Uvalde  Rock  Asphalt  Co.,  San 
Antonio,  and  Kaw  Paving  Co.,  Topeka, 
Kan.;  total  cost  about  $250,000. 

-^Poteau,  Okla. — Contract  for  paving 
streets  with  concrete  awarded  by  city  to 
J.   W.   Rooks,  McAIester,   at  $15,768. 

-ABelllngham,  Wash. — Contract  for  pav- 
ing Madison  and  Walnut  Streets  with 
asphalt  awarded  by  Bd.  Pub.  Wks.  to 
Washington  Paving  Co.,  Savage-Scofleld 
Building,  Tacoma,  at  $16,515. 

•t^North  Yakima,  Wash. — Contract  for 
constructing  1%  miles  of  gravel  road  on 
Summit  view  Road  (bids  opened  Sept. 
27),  awarded  A.  H.  Zane  &  Co..  North 
Taklma,  at  $6,739.  O.  E.  Brashears.  Co. 
Engineer. 

Seattle.  Wash.  —  Following  are  three 
lowest  bids  opened  by  Bd.  Pub.  Wks. 
for  paving  Kast  and  West  Green  Lake 
Way:  K.  G.  Stevenson.  1327  Ewing 
Street.  $103,303;  P.  .J.  McHugh.  Third, 
North  and  Mercer  Streets,  $103,446.  and 
Washineton  Paving  Co.,  Savage  Scoffield 
BldK.,  Tacoma.   $104,524. 

Puget  Sound  Bridge  &  Dredge  Co.,  Cen- 


tral Bldg.,  submitted  lowest  bid  for  grad- 
ing, filling,  etc..  East  Marginal  Way,  $80,- 

■♦Contracts  for  paving  awarded  by  Bd. 
Pub.  Wks.,  as  follows:  W.  Massachusetts 
Street,  Cascade  Constr.  Co.,  Central 
Bldg.,  $33,984;  Mill  Street  to  E.  Arnoldo 
&  Co.,  507  Jackson  Street,  $11,260. 

•Portland,  Ore.— Contract  for  paving 
Upper  Washington  Street  with  bltulithic 
awarded  by  city  to  Oskar  Huber,  Port- 
land, at  $10,635. 

•Tillamook,  Ore. — Contract  awarded  F. 
C.  Feldschau  of  Tillamook  for  paving  4360 
sq.  yd.  on  Second  Avenue  with  concrete 
(bids  opened  Sept.  23)  at  $7,089.  John 
Ashim,  City  Recorder. 

•  East  San  Diego,  Cal. — Contract  for 
paving  nine  blocks  on  Hugh  Avenue 
awarded  N.  D.  Goodbody  of  San  Diego  at 
$39,000.  Other  bidder.  G.  R.  Daley.  San 
Diego,  at  $44,000.     O.  J.  Early,  City  Clk. 

•  Los  Angeles,  Cal. — Contract  for  pav- 
ing 64,630  sq.  ft.  of  Rampart  Boulevard 
with  asphalt  awarded  by  citv  to  Cali- 
fornia-Arizona Constr.  Co.,  1700  E.  Wash- 
ington Street,  at  $32,297. 

•Stockton,  Cal. — Contracts  awarded  bv 
City  Council  as  follows  for  paving:  Delia 
and  Lafayette  Streets  to  R.  C.  Tumelty 
at  $14,302,  and  Scotts  Avenue,  Van  Buren 
and  Monroe  Streets  to  A.  B.  Munson  & 
Son,  at  $13,100.  Contractors  of  Stockton. 
George  W.  Pulich,  City  Clk. 

•VIsalla,  Cal. — Contract  for  construct- 
ing Three  Rivers  Road  awarded  to  J.  E. 
Hines,  Tulare,  at  $13,800. 

•Toronto,  Ont. — Contract  for  brick 
pavt.  on  Scarborough  Road  from  Queen 
Street  to  900  ft.  north  awarded  Asphaltic 
Concrete   Co.,   Toronto,   at   $8,430. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


BIDS      DESIRED. 

Newark,  N.  J.— Until  Oct.  21  by  Bd. 
Street  &  Water  Comrs.  (M.  R.  Sherrerd, 
Ch.  Engr.),  for  collection,  removal,  and 
disposal  of  ashes,  rubbish,  paper  and 
garbage  for  a  period  of  five  years  from 
Jan.  1,  1916,  price  to  be  per  year,  adver- 
tised  in   Engineering   Record. 

Ishpeming,  Mich. — Until  about  Oct.  15, 
by  R.  H.  Oles,  City  Recorder,  for  con- 
structing an  incinerator  plant  to  cost 
$6,500.     P.  H.  Devlne,  Supt.  Pub.  Wks. 


HYDRAULIC  CONSTRUC- 
TION   AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Providence,  R.  I. — The  Aldermanic  Com- 
mittee on  Health  reported  considering 
garbage  disposal  plant. 

Madison,  Wis. — City  Council  consider- 
ing constructing  two  incinerators,  one  on 
North  Street  and  one  on  west  side  of 
city,  to  cost  about  $17,000. 

Batesvllle,  Okla. — Citizens  voted  $45,000 
for  park  Improvements  and  $6,.'>00  for  an 
incinerator  plant. 


PROPOSED     WORK. 

Flood  Protection  —  Erie,  Pa. — Farley 
Dannett,  consulting  engineer,  Harrisburg, 
is  reported  to  have  submitted  nine  re- 
ports on  proposed  flood  prevention  of  Mill 
Creek.  The  least  expensive  estimated  at 
$798,000,   exclusive   of  land  damage. 

Drainage  System — Lake  Worth,  Fla. — 
Surveys  being  made  under  direction  of 
Orrin  Randolph,  Lake  Worth,  Engr.  of 
Dist.,  and  plan  tor  reclamation  will  prob- 
ably be  completed  by  January  1. 

Drainage  —  Monroe,  La. — Jack  Creek 
Drainage  bonds  amounting  to  $20,000  sold. 

Drainage — Rock  Island,  III. — Contract 
will  be  let  some  time  in  November,  by 
City  Clerk,  for  constructing  storm  drain- 
age system. 

Waterways  —  Washington,  La.  —  Con- 
struction of  deep  water  connections  be- 
tween this  section  and  Morgan  City  and 
New  Orleans  is  under  consideration.  J. 
W.   Mary,   Mayor. 

Ditch — Sycamore,  III. — Plans  being  made 
by  Kane  and  De  Kalb  Counties  for 
widening  and  deepening  channel  of  Maple 
Park  Cortland  Virgil  Drainage  Dist.  No.  1, 
a  distance  of  16  miles;  cost  $20,000.  Sim- 
ilar project  is  under  way  for  dredging 
nine  miles  of  Afton  Milan  Ditch,  in  Dist. 
No.  1,  estimated  cost  $15,000.  Daissler, 
Fulton  &  Roberts.  Sycamore,  Attorneys; 
Hay  &  Lowman.   Engrs.,  Sycamore. 

Drainage — Jefferson,  Iowa. — S.  J.  Mel- 
son  is  engineer  in  charge  of  drainage 
improvements  contemplated  in  Greene 
County;  Ditch  No.  102  is  estimated  to 
cost  $62,000,  and  107  $65,000;  $200,000 
ditch  is  to  be  constructed  in  Dawson 
Township,  and  a  larger  one  in  Willow 
Township. 

Docks,  Improvements — Muscatine,  Iowa. 
— Citv  Council  has  indorsed  plan  as  pre- 
sented by  Muscatine  Levee  Commission 
by  which  {115,000  will  be  expended  in  the 
construction  of  a  sea  wall  and  modern 
dock  facilities. 

Ditch — Fargo,  N.  D. — Two  ditches  are 
to  be  constructed  through  Noble  and  a 
portion  of  Kenyon  townships.  J.  G. 
Brown,  chairman  of  Drainage  Board. 

Draining — Marlon,  Ark. — Commissioner 
of  Drainage  District  No.  6  has  sold  $140,- 
(JOO   bonds. 

Wharves  and  Docks — Belmont,  Tex. — 
Reported  contract  will  soon  be  let  for 
constructing  wharves  and  docks  costing 
$100,000.  J.  Frank  Keith,  Chairman, 
Wharves  and  Docks  Comn. 

Levee  Work  —  Ennis,  Tex. — Citizens 
voted  $121,000  bonds  for  constructing 
levees  on  Trinity  River  in  Ellis  County 
Levee  Dist.  No.  2.  Bids  for  bonds  will  be 
received  in  November.  O.  W.  Finley, 
Engr.,  Waxahachle;  Edmond  Raphael, 
Chmn.  Bd.  Superv.,  Ennis. 

Levee  Work — Fort  Worth,  Tex. — Levee 
Bd.  is  considering  raising  $50,000  bonds 
for  repairing  levees  damaged  by  recent 
floods. 

Irrigation — Santa  Fe,  N.  M. — Reported 
Dr.  George  E.  Fosberg,  Chicago,  111.,  con- 
templates spending  $75,000  on  project  to 
revive  and  complete  Arroyo-Honde  Irri- 
gation Project. 

Drainage — Aberdeen,  Wash. — The  South 
Bay  Drainage  Dist.  of  Aberdeen  reported 
formed  and  will  construct  a  3-mile  open 
waterway  between  Grays  Harbor  and 
Willapa  Harbor.  Small  lakes  will  connect 
ditch.     Estimated  cost  about  $15,000. 

Irrigation— Ephrata,  Wash.— A.  H.  Wll- 
Iiurn,  Ephrata,  reported  Chmn.  Bd.  Direc- 
tors of  Grants  Orchard  Irrigation  Dist. 
formed  for  purpose  of  constructing  an 
irrigation    district   costing  $75,000. 

Irrigation  —  Yakima,  Wash. — Reported 
Union  Gap  Irrigation  Co.,  Yakima,  will 
issue  bonds  amounting  to  $35,000  for  con- 
tinuance of  permanent  improvements  on 
the  canal.  Including  replacing  wooden 
flume  with  concrete  and  in  places  with 
steel  'flume,  and  permanent  lateral  head- 
ings will  be  undertaken  at  once. 

Irrigation — Phoenix,  Ore. — Town  Coun- 
cil has  granted  franchise  to  Rouge  River 
Canal  Co..  and  It  is  reported  that  the 
company  will  immediately  construct  an 
irrigation  system  south  of  Medford. 


Dam — Portland,  Ore. — A  concrete  dam 
150  ft.  long  and  30  ft.  high  Is  to  be  con- 
structed at  Bull  Run  River  headworks 
next  spring  by  city;  cost  about  |110,000. 
Address  City  Clerk. 

Flood  Control — Los  Angeles,  Cal. — Bd. 
Superv.  decided  to  enter  upon  the  plan  of 
flood  control  outlined  by  the  engineers 
and  to  expend  approximately  $16,000,000 
on  the  project.  The  initial  expenditure 
of  $6,000,000  will  be  submitted  to  a  vote 
of  the  people  Oct.  26.  If  approved,  the 
money  will  be  spent  as  follows:  Restrain- 
ing dams  in  the  mountains,  $600,000: 
spreading  grounds  at  mouths  of  canyons, 
$600,000;  for  Arroyo  Seco,  Pacoima,  San 
Gabriel,  Eaton  and  other  dams,  $500,000; 
rights-of-way  and  other  items  related 
thereto,  $2,000,000;  clearing  channels  and 
work  relating  thereto,  $200,000. 

Levee — Sacramento,  Cal. — Bd.  Directors 
of  Sacramento  River  West  Side  Levee 
Dist.  plans  to  construct  next  year  a  levee 
from  Knights  Landing  to  Colusa,  50  miles, 
cost  reported  at  $500,000. 

Esplanade  —  San  Francisco,  Cal. — The 
proposed  esplanade  to  be  constructed  on 
the  Ocean  Beach  is  to  Include  reinforced 
concrete  bulkhead  estimated  to  cost  $50,- 
000.  M.  M.  O'Shaughnessy,  City  Engi- 
neer. 

Pier — San  Francisco,  Cal. — Contract 
soon  to  be  let  by  State  Board  of  Harbor 
Comrs.,  San  Francisco,  for  constructing 
pier  29  foot  of  Chestnut  Street,  to  be 
200  X  800  ft.  and  cost  about  $250,000. 

Dam— Clifton,  Ariz.— J.  B.  Girand,  City 
Engr.,  Phoenix,  reported  making  prelim- 
inary surveys  for  six  dams  in  Grand  Can- 
yon, reservoir  sites  and  hydro-electric 
plants.  One  dam  to  be  in  Diamond  (jan- 
yon  north  of  Peach  Springs,  to  develop 
50,000  hp.  The  hydro-electric  plant  to 
have  capacity  of  40,000  hp. 

Irrigation — Turlock,  Ariz. — Voters  of 
Turlock  Irrigation  District  voted  an  as- 
sessment of  $186,478  for  upkeep  and  main- 
tenance, also  some  minor  construction 
work,  and  another  assessment  of  $14,250 
to  complete  outlet  gate  and  strengthen 
dams  C.  H  and  J  of  Alfred  Reservoir. 

Irrigation  —  Caldwell,  Idaho. — Guy  C. 
McGee,  Chief  Engineer,  Caldwell,  writes 
an  irrigation  district  is  being  formed; 
estimated  cost  $180,000. 

Drainage — Nyssa,  Idaho. — Guy  McGeen, 
of  Caldwell,  reported  appointed  chief  en- 
gineer of  the  Nyssa-Arcadia  Drainage 
Dist.  which  includes  about  10,000  acres 
near  Nyssa  which  will  be  improved  at 
once. 

Hydro-Electric  Plant — Chesley,  Ont. — 
Citizens  voted  the  hydro-electric  by-law 
favorably. 

Harbor  Improvements — Vancouver,  B. 
C. — Harbor  Comrs.  have  filed  with  Civic 
Building  Dept.  plans  for  bulkheading 
False  Creek  Dist.  to  reclaim  about  40 
acres  of  mud  flats  under  Granville  Bridge; 
cost,    $50,000. 

BIDS      DESIRED. 

State  Canal  Work,  Albany,  N.  Y.— Until 
Oct.  19  by  State  Superintendent  of  Public 
Works,  for  the  continuation  of  the  work 
to  be  done  on  bridge  over  Black  and 
Moose  Rivers  at  Lyons  Falls.  Engineers 
estimates  $59,385. 

State  Canal  Work— Albany,  N.  Y.— Until 

Nov.  9  by  W.  W.  Wotherspoon,  State 
Supt.  Pub.  Wks.,  for  Terminal  Contract 
2-P,  paving  barge  canal  terminal  at  Al- 
bany, to  consist  of  11.230  sq.  yd.  stone 
block  pave.,  1800  lin.- ft.  concrete  curb- 
ing. 3654  cu.  yd.  excav..  6300  lin.  ft.  drain. 
Engineer's   estimate   $42,869. 

State  Canal  Work— Albany,  N.  Y.— Until 
Oct.  26.  by  State  Superintendent  Pub. 
Wks.,  Albany,   for  Terminal  Contract  No. 

20,  constructing  barge  canal  terminals  In 
city  of  Syracuse,  to  include  terminal  ba- 
sins a.nd  connecting  channels  to  Onondaga 
Lake,  piers,  dockwalls,  spillway  and  high- 
way bridge,  and  about  1.030.000  cu.  yd. 
excav.  Engineer  estimate  $665,875,  not 
$66,575  as  previously  stated. 

Rip-rap — Tompklnsvllle,  S.  1.,  N.  Y. — 
Until  Oct.  26.  at  ofllce  of  Lighthouse  In- 
spector, Tompklnsvllle.  for  furnishing  and 
placing  rip  rap  at  Centerville  and  Salters- 
ville  Light."*,  Newark  Bay.   N.  J. 

Dredging — Newark,     N.     J.— 'Until     Oct. 

21.  for  dredging  portion  of  Passaic  River. 
Plans  on  flle  at  office  of  Edward  L.  Ran- 
kin,  engineer,   city  hall. 

Trestles  and  Bridges — Pittsburgh,  Pa. — 
Until  Nov.  5,  by  U.  S.  Engineer  Office, 
Pittsburgh,  for  service  bridge  and  Poiree 
trestles  at  dam  No.  10,  Ohio  River,  adver- 
tised in  Engineering  Record. 

Irrigation  Work — Washington,  D.  C. — 
Until  Nov.  5  by  U.  S.  Reclamation  Serv- 
ice, Washington,  D.  C.  for  furnishing  a 
set  of  six  cast  steel  hydraulic  operating 
cylinders  and  appurtenances  for  slide 
gates  for  Keechelus  Dam,  Yakima  Pro- 
ject. Wash.,  and  a  duplicate  set  for  Sher- 
burne Lakes  Dam,  Milk  River  Project, 
Mont.,  advertised  in  Engineering  Record. 

Irrigation  Work — Washington,  D.  C. — 
Until  Nov.  1  by  U.  S.  Reclamation  Serv- 
ice, Washington,  D.  C,  for  furnishing  ten 
hoists  for  radial  gates  New  Jackson  Lake 
Dam.  advertised  in  Engineering  Record. 
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City.    17.4  c«nt».   D.   X.   Shubln.   Philadel- 
Pa.,   ».»»   cent«.     Total   cost  about 


1SS:  gitw 


Klmmrl. 


Wall  —  Portsmouth. 
OMa>— CbUI  about  No*.  1  by  WlUiam 
g»H«iM.  DIr.  Pabk  OmiKo  for  construct - 
lac  the  ■sconJ  asctloii  o(  th«  concret* 
flood  iwotcctioa  waiL  Q««irs«  &  WUhclm. 
CUy  Bacr. 

Orolnaao  Alfc—y.  IIL— Boportad  de- 
■iiad  BBtU  Oct.  14  by  CMrara.  of  Mertdosla 
L«*«*  and  Dralaaco  DIat.  fbr  conKnictlnc 
about  <H  BUM  dralaace  ditch. 

Crib  Pi  oUcUBa  aad  Oeek  Rapalr-ch|. 
cat*.  lOL— Uatfl  Oetjt.  byjn-.   R.   Moor- 


Ooow.    VutH.   Pub.  "Wlu..   tor   rur- 
Blariat  ooaatructlBC  and  placlnc 

I  a  protoctloa  ertb  la  South  Fork 

of  aooUi  braach  of  Chioaco  River  at 
TMitr-flflh  Stroat.  Alao  for  r«oalrin«  «- 
latlBK  dock  at  foot  of  Lumber  Street,  east 
aide  of  Sanpaoo  Slip,  aouth  branch  of 
CWcaao  RlT«r. 

Mue  Earth.  Minn. — Reporteo 
until  «V(.  iZ.  by  Jpas«  U  Herrins. 
COk  Aad..  at  Blue  Earth,  for  constnictlns 
JadMal  ntcb  Noa.  *  aad  10.  and  repalr- 
Inc  and  cbaactna  Ditch  No.  t  In  Farl- 
baah  and  Blae  ESanh  Counties.  Prob- 
able cool.  ttMTt.  B.  H.  Banaen.  £ncr.. 
DeiaTan.  Waa. 

Minn. — Reported 
b'y  P.  E.  Truax.  Co. 
Inc  Ditch  No.  4A.  Wll- 
Probabte  coeU  n».04». 


<Mlnd  ualll  Oct. 

ABd^for 

kia  Coonty. 


Ottdl  Worii— Mankato,  Minn.— Reported 
daakad  until  Oct.  I)  br  C.  U  Kennedy. 
OOl  Aad.,  forlt.  M»  n.  SC  to  t  In.  tllr  with 
toaeiat*  bead  wall.  etc.  Probable  cost 
9l*.Ht. 

OKeti  Work  Montevideo.  Minn.— Re- 
ported dcalf«d  untU  Oct.  11  by  J.  J. 
MOBBca.  OOL  Aad..  for  U.teS  ft.  of  12  to 
<  la.  tile.  eOBcrete  bulkhead.  4040  cu.  yd. 
cartb  exeav..  etc 

Riprap,  etc  —  Galveston.  Tex.  —  Until 
Oet-  1».  by  John  M  .Murch.  Co.  Aud.  for 
IMM  toas  Rtore  or  less  rip  rap  to  be  de- 
Uvarad  In  ^ee  at  foot  of  seawall  from 
Twaifib  to  Thirty-ninth  Htreets.  Also  for 
'  lac  aad  pladns  filling  In  the  area 
of  seawall  between  Nineteenth 
aat  aad  Broadway,  r«<iulrlnc  approxl- 
laijr  1H.«M  cu.  yd  Also  bids  on  3&0.- 
^^  ^.j  nilInK,  should  city 
their    IlillnK    to    such 


to 

qoantitlea. 

IrrlpatloA^HarUnoen.  Tcx.^ — Beported 
dMirod  until  Oct.  21  by  Directors  Cam- 
mnm  County  Irrlsatlon  DIsl  No.  l.  for 
illaadliia  canals,  reijulrinc  S10.200  cu.  yd. 
•seavatloa. 

Irrfoatioa  Work— Grand  Junction.  Col.— 
Until  New.  4  by  V.  K.  Reclamation  Serv- 
lea.  Orand  Junction,  for  about  >40.000 
yda.  canal  excav  In  vicinity  of  L<oma  and 
Mack.    CoL.    advertlaed     In     Eniclneerinc 


Caaal  Work  —  Modesto,  Cal.  —  Un- 
til Oct.  U.  by  Board  Directors  Mo- 
daato  imcatlon  Dist.  (C.  &  Abbott, 
tloey.).  for  ealarftnn  main  canal  and  tun- 
neL  In  aeetioas  of  main  canaL  Modeato 
Irrl^tion  Dist..  between  Upper  Dominlcl 
aad  Raiden  rbHa:  below  the  Intake  of  the 
La  Otaase  dam;  oonatructlns  reinforced 
eoactata  stiuelutaa  In  lower  main  canal. 
BMs  wfll  be  received  separately  on  each 
part   of   the    worlt. 

Oama.  Salt  Lake  City,  Utah/— Sylvester 
Q.  Gaaaoa.  Ctty  Encr  .  writes  Mds  wlU 
bo  opoaad  oarty  In  .November  for  con- 
crsto  dan  In  Mountain  r>ell  Parley's  Can- 
TBtL  It  Is  to  be  Nt  by  MO  ft.  and  oast 
probably   IIOO.OM. 

PRICES     AND     CETTINOS. 
ItlndtaUr*  »mariUd  cvntrad. 

■acavatlnfl  Chamiat— Wslthsm,  Maaa.— 
FoOovlns  are  four  lowest  bids  opened 
Sept.  XI  by  Matropotltan  Park  Conn.. 
B«a«aa.  for  caeovatlBK  dtanaei  of  Charles 
Biver  troM  Efaa  Mrsat  to  Blaacbary  Dam. 
Wallban.  li.MO  en.  yd.  earth  excav.— 
fa>  p>T  cu.  yd  .  <b)  lo«»l  John  R.  Burke, 
T>  Devonshire  Street.  Boston,  (a)  M  eta., 
fh>  f  •"■  V  -  -  I>r*dianK  Co.,  (a> 
**  i'>hn  >.  Cavanauirh 

O.  ll4.Ud-    Bay    Slate 

DrwiainK  «   «-onir     •  o  .    (a)   97.9  cta..    (b» 
HMH-    Joba  R.  Rablln.  Kn«r. 

♦Totailaal  Caatract  47— Albany,  N.  v.— 
Ooatract  awarded  by  State  Sopcrlntend- 
•at  PabUc  Work  to  1.  M.  Lndincton  * 
ffooa.  inc..  of  Roebeater,  for  conatructlnc 
Terminal  Coatract  47  (bids  opeood  Sept. 
9).  at  tn.M'7- 

drStale  Csnal  Work— Contract  for  coo- 
stmcttac  cbannal  In  vlllajce  of  Speticer. 
pert  (open  same  lime  •■  shove)  awarded 
r.  J.  Muim  Conir  Co  .  huu.  of  BaOaJo,  at 
fl.4«*. 

^•rsakwatar — Buffalo.  N.  Y.— Contract 
rsportad  awarded  Coast  A  Lakes  Cimlr. 
Co..  41   Broskd  Street.   New  Tork,   N.    T., 


for  repaira  to  riprap  aad   concrete  eon- 
sttueuou   bf   outer    brcakwan    by    V.    8 


CosrI.  about   flVOOO. 


Oradglwg    Trawtii. 


J,<— FoOowIni 


Vina 
and 


opened  by  Dcpt.  C< 
Navlsstloa  Sept.  2*.  for  dradslM  lint 
■aetloa  waterway  from  Bamecat  Pay  to 
Manaagaan  River  (price  ^ven  per  cu.  yd. » 
Riefcards  DredMaa  Co.,  Phlfaulelphta.  Pa. 
15.t    eenU.    BDI    Dreditin«    Co..    Atlantic 


*Or«dalng  —  Baltimore.  Md.— Contract 
iwnrdwT  Maryland  Dredging  &  Constr. 
To .  Baltimore,  for  dredsing  on  certain 
nv  ers  and  harbors  on  east  shore  of  Chesa- 
peake Bay  (bida  opened  Sept.  16)  at 
I I ].»>«. 

Dredging— Norfolk.  V*.— Following  are 
unit  prices  of  bids  o|>eiied  Sept.  23  by  U.  S. 
Engineer,  Norfolk,  for  dretlElng  and  rock 
excavation  In  James  River,  Va.  (a)  15,000 
cu.  yd.  earth  excnv.,  (h)  1800  cu.  yd.  hard 
rock.  (.■)  totnl:  Norfolk  Dredging  Co.  (a). 
TO  cta  <b)  911.50.  (c)  »i!,700;  A.  V.  WlUs 
A  Son.  <a)  tl.OS,  lb)  $».50.  (c)  (42,350: 
Maryland  Dredging  &  Contracting  Co.,  (a) 
S"  cta.,  (b)  »».»0,  (c)  134,690;  P.  Sanford 
Rosa,  tnc.  (a)  «»  cta.,  (b)  110.28,  (c)  $39,- 
134. 

-frWhsrves  and  Terminal  Improvements 
— Mobile,  Ala. — Contracts  reported  award- 
ed Stone  A  Webster.  Boston,  Mass.,  for 
erecting  buildingn.  wharves,  tracks  and 
other  e<iulpment  for  the  Terminal  Trans- 
fer A  Storage  Co. 

'^Levee  Work — Alexandria.  La. — Con- 
Iracl  for  constructing  levee  from  White 
Place  to  Wilson  Point,  Red  River,  12 
miles  below  ..\lexandria.  about  175,000  cu. 
yd.,  awarded  by  State  Bd.  Engrs.,  New 
Orleans,  to  Dameron- White  Co.,  Baton 
Rouge,  at  12  cents  per  cu.  yd. 

*Dyke — Baton  Rouge.  La. — Contract 
for  enlarging  dvke  over  University  Lake 
and  building  roadway  leading  to  dvke 
on  north  side  of  lake  awarded  by  City 
Commission  Council  and  Police  Jury  of 
East  Baton  Rouge,  to  Dameron  &  White, 
Baton   Rouge,   at    tl0,209. 

^Piling  for  Oam— Louisville,  Ky.— 
fontract  for  furnishing  and  delivering 
Mheei  piling  for  Dam.  43,  Ohio  River. 
;i warded  Carnegie  Steel  Co.,  Philadelphia, 
Pa.,  at  $34,111. 

Drainage  —  Muscatine,     Iowa. — AH    bids 
'     -  i>t.    24    l>y   Central   .«tate    Engt- 
•  .    Hershey    Building,    for   con- 
three  sections  of  drains,   about 
4,   miUB  in  all.  have  been  rejected.     Work 
to  be  done  by  day  labor. 

'ftDltch  —  Morris,  Minn.  —  Contract 
awarded  Carl  Chrlstensen,  Litchfield,  for 
constnicting  Ditch  No.  17,  at  J6.772  (bids 
opened  Sept  21).  C.  R.  Wantham,  Co. 
Aud. 

AOItch — Worthlngton,  Minn. — Contract 
for  constructing  Ditch  No.  12  awarded  as 
follows  by  Co.  Comrs.  (bids  opened  Sept. 
25):  Open  work,  about  132.348  cu.  yd.,  to 
James  McKiliy.  Waterloo,  at  8.2  cts.  per 
■■u.  yd.;  tile  work.  P.  L.  Rivaed,  Poca- 
hontas, Iowa,  at  tl2,700.  Gus.  Swanberg, 
Co.  Aud. 

Irrigation  —  Eureka,  Mont. — Following 
are  reported  bids  opened  recently  by  Bd. 
Directors.  Glen  Lake  Irrigation  Dist.  (F. 
P.  Carey.  Chmn.)  for  constructing  Glen 
Ijike  Project.  C.  H.  Kelley,  Kalispell. 
1122.500;  Lord  Constr.  Co..  Hamilton, 
1122.000;  Helson  Rich.,  Prosser,  Wash., 
$110,000. 

#lrrlgstlon  —  Malta.  Mont.  —  Contracts 
awarded  by  IT.  8.  Reclamation  Service. 
Malta,  for  constructing  earthwork  on  Nei. 
s<m  Reservoir,  south  canal.  Milk  River 
Irrlgalion  Project.  Mont.,  as  follows:  To 
Wlnxton  Bros.  Co..  Minneapolis,  Minn. 
Schedules  1  and  2,  involving  excav.  of 
about  296.100  cu.  yd.  of  material  and  25  000 
cu.  yd.  of  overhaul,  at  $41,930  and  to  Nel- 
son Bros.,  Olaiteow,  Mont.,  for  Schedule 
3,  Involving  (0,550  cu.  yd.  excav.  and  5000 
cu.  yd.  overhaul  at  $6,190. 

^Irrigation  —  Malta,  Mont. — Contracts 
awarded  by  U.  «.  Reclamation  Service  for 
earthwork  on  Nelson  Reservoir,  South 
Canal,  Milk  River  Irrigation  Project, 
Monlnna.  as  follows;  To  Winston  Bros. 
Co..  Minneapolis,  Minn.,  Schedules  1  and 
2.  Involving  excav.  of  296,100  cu.  yd.  of 
material  and  2.1.000  cu.  yd.  overhaul,  esti- 
maled  coat  $41,930.  and  to  .Sneieon  Bros.. 
<^!las«ow.  Schedule  3,  involving  60.550  cu. 
yd.  excav.  and  (000  cu.  yd.  overhaul,  at 
$7,490 

'AOralnaoe — Pocshontas,  Ark. — Contract 
for  conslructlng  drninnKe  system  in  Lit- 
tle Aumev  Water  l>r,iinaKe  Dist.,  to  cost 
about  $40,000  (bids  opened  Kept.  27). 
awarded  A.  B.  Wills  A  Sons,  Paragould, 
St  $4.79  per  cu.  yd.  Benjamin  A.  Brown, 
'lerk  Commissioner;  J.  A.  Ryan,  Engi- 
neer, fTorning. 

AVIctarIa,  Tex.  —  Contract  for  ditch 
work  In  Dist.  No.  2  awarded  to  U.  D. 
McCurdy.  I.ake  Placedo;  cost  about 
$1«.«»3. 

Alrrigstlon  —  Denver,  Col.  —  Contract 
awarded  by  U.  R  It.cliirnnilnn  Service, 
Washington.  D    C.  f'  followH  on 

first  division  of  St.   I.  rial.  North 

Platte   Irrigation    Pt",  ■:.:    Winston 

Bros.  Co.,  Minnear>ollii,  Minii..  K<h'-dules  1 
and  2.  InvolvinB  excav.  "50,000  cu.  ydK 
mnli^rlnl  and  "O.'ifi')  cu.  yd.  overhaul,  nt 
t  ■ 'I  to  Kred  N   Crane  Co..  Omahn, 

•  'lules  3  and   4  Involving  559,700 
•  «'av.  and  35,300  cu.  yd.  overhaul 
at  i',;,'jUi. 

.*lrrlgstlon  Work  —  Denver,  Col.— Con - 
tr^<"l<  awarded  by  U.  8.  Reclamation 
S«-rvlce,  Denver,  as  follows  for  con- 
sinicring  First  Division  of  Fort  Laramie 
'"anil.  Norih  llatte  Irrigation  Project, 
.Vebraska:  To  Winston  Bros.  Co.,  MInne. 
aiiolls,  Minn..  Schedules  1  and  2,  Involv- 
ing exeavatlon  of  7SO,000  cu.  yd.  material 


State  Canal  Work — Terminal  Contract  No.  47 — Albany,  N.  Y. — Following  are  four 
lowest  bids  opened  Sept.  28  by  State  Supt.  Pub.  Wks.  for  constructing  Terminal 
Contract  47 — Increasing  height  of  dockwalls,  grading  and  paving  terminal  sites  east 
of  Main-Delaware  Bridge,  Tonawanda:  (a)  Engineer's  estimate,  $44,660;  (b)  I.  M. 
Ludington  Sons,  Inc.,  Rochester,  $38,630;  (c)  Public  Service  Constr.  Co.,  44  Fails 
Street  Niagara  Fails,  $39,466;  (d)  F.  J.  Mumm  Contr.  Co..  Inc.,  Buffalo,  $40,120:  (e) 
Holler"  &  Shepard,  Rochester,  $41,555. 

(a)  (b)  (c)  (d)  (e) 

1600  cu.  yd.    e.tcavation $0.60  $0.50  $0.35  $0.45  $0.50 

I'SOO  cu.  yd.  embankment 0.20  0.15  0.10  0.10  0.15 

2'250  cu    yd.  second-class  concrete 6.00  4.70  4.80  4.70  5.00 

'620  cu    yd.  sand    cushion 1.25  1.25  1.25  1.25  1.10 

10  900  so     yd.    stone   block    pavement 2.25  2.05  2.17  2.20  2.24 

8  500  1b     iron   castings,   plain 0.04  0.04  0.04  0.04  0.04 

lo'oOO  lb     structural    steel 0.04  0.04  0.02  0.04  0.04 

1*760  lin    ft.  malleable  cast-iron  nosing...     1.25  1.25  0.80  1.25  1.20 

1*400  lin    It.   drilling  and  grouting 1.00  0.50  1.00  0.50  0.90 

Removing  buildings  (lump  sum) 300.00        300.00        200.00        300.00        100.00 


I 


and  79.000  cu.  yd.  overhaul,  estimated  cost 
$121,347;  to  Fred."  N.  Crane  Co.,  Omaha, 
Neb.,  Schedules  3  and  4.  involving  559,700 
cu.  yd.  excav.  and  25,300  cu.  yd.  overhaul, 
cost  $77,960. 

-^Irrigation  —  Fowler,  Colo,— Contract 
awarded  Oscar  Oleson  for  constructing  a 
dam  and  other  work  in  the  Apishapa 
Canon  at  a  cost  of  $300,000. 

Bulkheading— Seattle,  Wash.— Reported 
lowest  bid  opened  Sept.  24  by  Bd.  Pub. 
Wks.  for  fliling  in  and  bulkheading  East 
Marginal  Way,  submitted  by  Puget  Sound 
Bridge  &  Dredg.  Co.,  Seattle,  at  about 
$80,957. 


White  Salmon,  Wash. — George  H.  See- 
ley,  350  Security  Bank  Bldg.,  of  Minne- 
apolis, Minn.,  is  reported  to  have  engaged 
engineers  to  sui-vey  for  a  railroad  be- 
tween White  Salmon  and   Glenwood. 

San  Francisco,  Cal. — Contract  will  be 
let  in  about  six  weeks  for  constructing  a 
railroad  67  miles  long  from  Rosasco  to 
Hetch-Hetchy  dam  site:  esimated  cost 
$1,800,000.  Bonds  now  on  sale.  M.  M. 
O'Shaughnessy,  City  Engr. 


RAILROADS 


Ri^OPOSED     WORK. 

New  London,  Conn.  —  Reported  New 
York,  New  Haven  &  Hartford  R.  R.  Co. 
(Edw.  Gagel,  Ch.  Engr.,  New  Haven)  in- 
tends malcing  improvements  which  will 
include  the  relocation  of  bridge  over 
Thames  River  at  New  London,  elimina- 
tion of  grade  crossings  and  construction 
of  a  bridge  194  ft.  long  over  the  tracks  of 
the  Vermont  Central  R.R. 

Buffalo,  N,  Y. — Plans  being  prepared  for 
elimination  of  grade  crossing  at  Main 
Street  at  Hamburg  Canal  Drain.  It  is 
proposed  to  cut  down  the  grade  about  4 
or  5  ft.  over  tlte  canal  and  to  repave  the 
•street.  George  H.  Norton,  Deputy  Engr. 
Comr. 

Mllburn.  N.  J. — Township  Com.  has  ac- 
cepted plans  of  Lackawanna  R.R.  Co.  (G. 
J.  Ray,  Ch.  Engr.,  Hoboken)  for  elim- 
ination of  two  grade  crossings  in  Wyom- 
ing section,  which  will  include  the  build- 
ing of  a  steel  foot  bridge  at  Myrtle  Ave- 
nue and  concrete  bridges  at  Wyoming 
Avenue  and  Cypress  Street  in  Model 
Park.  It  is  reported  that  the  cost  to  the 
railroad  will  be  about  $70,000. 

Pennsylvania. — S.  Herbert  Snow,  chief 
engineer  of  the  Public  Service  Comn.  has 
submitted  a  report  to  the  commission  on 
the  eliminating  of  grade  crossings  on  the 
Lincoln  Highway  In  Pennsylvania.  He 
estimates  the  cost  In  the  city  at  $5,100,- 
000,  in  boroughs  at  $2,208,000,  and  in  coun- 
try districts  at  $1,032,000. 

Elko,  Va. — Press  reports  state  that  the 
Chesapeake  &  Ohio  R.R,  Co.  (F.  I.  Cabell. 
Cli.  Kngr..  Richmond)  contemplates  con- 
structing !i  branch  line  from  Elko  south 
to  James  River  and  across  to  Epes  Island. 

Miami,  Fla. — See  "Hydraulic  Construc- 
tion and  River  Improvements." 

Boston,  Ga. — State  Railroad  Commis- 
sion has  granted  permission  to  Georgia 
Northern  Railway  (F.  R.  Pidcock,  Vice- 
Pres.  and  Gen.  Mgr..  Moultrie)  to  issue 
$450,000  bonds,  $150,000  to  be  used  for  im- 
provements and  new  terminals. 

Valparaiso,  Ind.— Reported  Erie  R.R. 
Co.  (R.  C.  Falconer,  Supt.  Constr.,  New 
York,  N,  Y.)  Intends  making  extensive 
Improvements  in  this  county  which  will 
Include  the  double  tracking  and  elimina- 
tion of  several  grade  crossings,  mainly 
between  Grifflth  and  Lomax.  and  Includes 
new  hlffhways,  steel  overhead  bridges, 
etc.  The  grade  between  Boone  Grove  and 
Palmer  will   be  eliminated. 

Minneapolis,  Minn, — Reported  construc- 
tion of  the  second  link  of  the  St.  Paul  & 
.Southern  Railroad  will  be  started  soon, 

Kansas  City,  Kan.— See  "Bridges." 

Pierre.  8.  D.— Stiiilh  Dakota  Short  Line 
Ry.  reported  Incorporated  to  construct  a 
line  from  Mitchell  to  Pierre.  G  W. 
Adams.  Council  Bluffs,  Iowa,  Is  one  of  the 
incorporators. 

Newport,  Ark.— Reported  Iron  Moun- 
tain. Missouri  Pacific  Railroad  Company 
intends  Improving  White  River  division 
of  the  system;  cost,  J50,000. 

,,°,*^7i''},*:.  Wash,— C.  D.  Hlllman,  Cen- 
L^?! will*""'""'',,  Sea"'e.  reported  Intends 
building  a  railway  from  Olympla  to  Bos- 
ton Harbor,  a  distance  of  six  miles. 

Seattle,  Wash.— The  Port  Comn.  has  In- 
structed .1.  It.  West,  Chief  Engineer  to 
prepare  plans  and  specifications  for  a  belt 
Avln«i'.*^L*'".".,^  Whatcom  and  Rallrold 
i;,,  .h^  ''"^.  """■'■  "feets.  An  election 
l"eclmb2r  *  *'"  P'"'"">'>Iy  be  hlld  iH 


ELECTRIC  RAILWAYS 


PROPOSED     WORK, 

Torrlngton,  Conn, — Torrington  Traction 
Co.  incorporated  to  construct  an  electric 
railway  between  Torrington  and  Thomas- 
ton.  Capital  $300,000.  Hosea  Mann,  Tor- 
rington, Pres.;  E.  M.  Canlleld,  Hartford. 
Secy. 

Andrew/s,  N.  C. — Hiawassee  Valley  Ry. 
Co  will  spend  about  $125,000  for  complet- 
ing construction  work  on  line  from  An- 
drews to  Hayesviiie,  25  miles.  S.  E. 
Cover,  Andrews,  Pres. 

Durham,  N,  C, — Chapel  Hill  and  Bing- 
ham townships,  Orange  County,  voted  a 
subsidy  to  Alamance,  Durham  and 
Orange  Ry.  &  Electric  Co.,  to  construct 
electric  railway  from  Ossippee  to  Dur- 
ham.    Junius  Harden,  Burlington,  Pres. 

McComb,  Miss.— Plans  being  considered 
to  construct  an  interurban  railway  from 
McComb  to  Summit,  Fernwood  and  Mag- 
nolia also  a  railway  in  McComb.  Guy  M. 
Walker,  60  Broadway,  New  York,  N.  Y., 
said  to  be  interested. 

Bristol,  Tenn. — Carolina,  Greenville  & 
Northern  R.R.  Co.  will  construct  an  elec- 
tric railway  from  Bristol  to  KnoxviUe  via 
Kingsport,  Newport  and  Sevierville. 

Fort  Wayne,  Ind. — Goshen.  Fort  Wayne 
&  Northern  Indiana  Interurban  Ry.  Co 
(Clarence  F.  Tasker,  Efficiency  Engr.) 
reported  interested  in  building  inter- 
urban road  between  Goshen  and  Fort 
Wayne,  with  branches  probably  to  Ligo- 
nier,  Churubusco,  Warsaw,  Winona  Lake, 
Nortli  Webster,  Wolf  Lake,  Albion,  Ken- 
dallville,  Topeka,  Lagrange,  Columbia 
City,  Collins,  Huntertown,  Lee  and 
GrablU, 

Corning,  Ark, — North  Arkansas  Utilities 
Co.  incorporated  to  construct  power  plant 
and  railways.  Capital  $75,000.  George  A. 
Booser  and  C.  L.  Daniel  said  to  be  among 
incorporators. 

Melbourne,  Ark.  —  Surveys  will 
soon  be  made  for .  electric  railway  to  be 
constructed  from  Guion  to  Melbourne. 
A.   C.   Veach,   Gravette,   is  interested. 

Dallas,  Tex. — City  Comn.  granted  fran- 
chise to  Nortlicrn  Texas  Traction  Co.  for 
railway  on  Jefferson  Street,  thus  assur- 
ing the  construction  of  Dallas-Oak  Cliff 
Viaduct. 

Los  Angeles,  Cal.  —  Pacific  Electric 
Rv.  Co.  (Geo.  E.  Plllsbury.  Ch.  Engr.,  Los 
Angeles),  received  franchise  from  City 
Council  to  construct  electric  railway  on 
Figueroa,  Hoover  Streets,  Denver,  Menlo. 
and  Vermont  Avenues. 

Lewiston,  Idaho.  —  Plans  being 
made  by  Lewiston-CIarkson  Transit  Co. 
(H.  C.  Hartung,  Gen.  Mgr..  Clarkston. 
Wash.),  to  extend  line  from  Sixth  and 
Sycamore  Streets  to  Thirteenth  Street 
and  Hyland   Avenue,    Clarkston,   Wash. 

PRICES     AND     LETTINGS, 
i(Indicatcs  award  of  contract. 

♦Three  Forks,  Mont.— Contract  for  con- 
structing electric  nailw.ay  between  Three 
Forks  and  Radersburg  awarded  to  Clifton. 
Applegate  &  Co.,  Spokane,  Wash.  Julius 
Rosholt,  Fairmount,  N.  D.,  said  to  be  in- 
terested. 

-(^Beaver,  Okla. — Contract  for  complet- 
ing Beaver,  Meade  and  Englewood  Ry. 
from  Forgan  to  Beaver,  awarded  to 
Beaver  Constr.  Co.     L.  A.  Walten,   Engr. 

Pearl  Harbor,  H,  T, — Following  are 
bids  opened  Sept.  18  by  Bureau  of  Yards 
and  Docks,  Washington.  D.  C.  for  con- 
structing complete  marine  railway  at 
U.  S.  Naval  Station,  Pearl  Harbor:  Tib- 
betts-Paclfic  Constr.  Co.,  San  Francisco, 
Cal.,  $164,800:  Booker  Klehl  &  Whipple, 
Seattle,  $159,000;  Lord  Young  Eng.  Co., 
Honolulu,  H.  T.,  $122,700:  Crandali  Eng. 
Co.,  East  Boston,  Mass.,  bid  $181,100  ac- 
cording  to  bidder's  own   design. 
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PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

Providence,  R.  I. — Isaac  O.  Winslow, 
Supt..  in  report  to  School  Committee,  rec- 
ommends erection  of  new  high  school. 

Brooklyn,  N.  Y.— Bd.  of  Estimate  has 
approved  report  of  Bureau  of  Contract 
Supervision  on  the  forms,  contracts  and 
estimates  of  the  cost  of  completion  of  the 
laboratory  buildings  and  greenhouses  for 
the  Brool<lyn  Botanic  Garden,  costing 
$170,000. 

Rochester,  N.  Y. — Contract  will  soon  be 
let  by  State  Armory  Commission,  Albany, 
for  erecting  armory  for  Troop  H,  First 
Cavalry,  N.  G.  N.  Y.,  at  Eastern  Wide- 
waters  and  Culver  Road,  to  cost  about 
S100,000. 

Philadelphia,  Pa. — Plans  being  prepared 
by  Prank  A.  Rommel,  Weightman  Build- 
ing, for  erecting  a  five-story  maternity 
hospital  building  for  German  Hospital  at 
Twentieth  and  Cambridge  Streets. 

Contract  soon  to  be  let  by  Board  of 
Education  for  erecting  high  school  at 
Amber  and  Cumberland  Streets;  cost 
about  $500,000.  J.  Horace  Cook,  Archt., 
City  Hall. 

Wilmington,  Del. — Managers  of  Free 
Library  considering  erecting  new  build- 
ing to  cost  about  $300,000. 

Baltimore,  Md. — Fourth  Regiment  Ar- 
mory Comn.  reported  to  be  receiving  com- 
petitive plans  until  Dec.  1  for  the  armory 
to  be  erected  at  North  and  Maryland 
Avenues;    cost,   $500,000. 

Washington,  D.  C. — Reported  plans  com- 
pleted for  proposed  three-story  brick  and 
limestone  addition  to  Casualty  Hospital 
at  Seventh  Street  and  Massachusetts  Ave- 
nue,   to  cost  about  $50,000. 

Jacl<sonville,  Fla.  —  Messrs.  Mark  & 
Sheftail,  Clark  Building;  R.  A.  Benjamin, 
Bisbee  Building;  Rutledge  Holmes,  Duval 
Building;  M.  C.  Greeley,  1905  Oak  Street, 
and  H.  J.  Klutho,  St.  James  Building, 
engaged  to  prepare  plans  for  proposed 
schools  which  Board  of  Public  Instruction 
intends  erecting  with  $1,000,000  bonds  re- 
cently voted.  W.  B.  Ittner,  911  Locust 
Street,  St.  Louis.  Mo.,  to  be  Consulting 
Architect. 

Okeechobee,  Fla. — Contract  will  be  let 
in  about  30  days  for  erecting  brick  school, 
two  stories,  to  cost  $40,000.  W.  L.  Foote, 
Trustee. 

Nashville,  Tenn. — Board  of  Education 
considering  erecting  Elliott  .School  for 
white  children  to  cost  about  $71,800  and 
Pearl  School  for  colored  children;  cost 
about  $65,200. 

Columbus,  Ohio. — Dave  Riebel,  New 
First  Nat.  Bank  Building,  is  architect  for 
East  High  School,  to  cost  complete  $520,- 
000.  Contract  for  excavation  has  been 
awarded. 

Toledo,  Ohio. — City  intends  erecting 
police  station  on  East  Side  to  cost  about 
$40,000. 

Terre  Haute,  Ind. — Board  of  School 
Trustees  has  engaged  following  architects 
to  prepare  tentative  plans:  Johnson  & 
Miller  of  Brazil,  for  school  to  be  erected 
at  Twenty-fifth  Street  and  Fourth  Ave- 
nue, cost  about  $70,000,  and  Rodney 
Leonard.  Rea  Building,  Terre  Haute,  for 
a  school  on  Kafjider  site,  not  to  exceed 
$130,000. 

Detroit,  Mich. — Plans  being  prepared 
by  .School  Board  Architect  for  twenty- 
room  school  to  be  erected  at  Richmond 
and  Cameron  Avenues;   cost  about  $175,000. 

Green  Bay.  Wis.— Reported  State  Bd. 
Control.  Madison,  will  let  contract  next 
spring  for  steel  work  for  new  cell  wing  at 
State  Reformatory;  cost,  $50,000.  Ferry 
&  Clas,  Archts.,  Milwaukee. 

Oshkosh,  Wis. — Reported  contract  will 
be  let  about  December  by  State  Bd.  Nor- 
mal Regents,  Madison,  for  erecting  main 
building  at  Oshkcsh  State  Normal  School 
to  cost  $250,000.  Van  Ryn  &  DeGelleke. 
Archts.,    Milwaukee. 

Minneapolis,  Minn. — Contract  soon  to  be 
let  for  erecting  West  High  School  addi- 
tion, costing  $200,000,  and  for  a  one-story, 
twelve-room  school  at  Forty-fifth  Street 
and  Twenty-second  Avenue;  cost  $60,000. 
G.  F.  Womrath,  Bus.  Supt.  School  Bd. 

Reported  erection  of  an  art  school 
building  is  contemplated  at  Minneapolis 
Institute  of  Fine  Arts;  probable  cost  $25,- 
000.    Joseph  Beck,  director. 

St.  Paul,  iVIInn. — Contract  soon  to  be 
let  for  erecting  building  for  Minnesota 
Historical  Society  (Solon  Buck,  Secy.); 
cost,  $500,000. 

Austin,  Tex. — Atlee  B.  Ayres,  San  An- 
tonio, selected  as  architect  for  all  build- 
ings to  be  erected  by  the  State  during  the 
years  1915  and  1916. 

.Steps  being  taken  to  erect  Blind  Insti- 
tute for  which  Legislature  appropriated 
$300,000  for  site  and  buildings.  Address 
Atlee  R.  Ayres,  State  Architect,  Capitol. 
Austin. 


Fort  Worth,  Tex. — Reported  Attorney- 
General  approved  $35,000  bonds  issue  re- 
cently voted  by  Diamond  Hill  School 
Dist..   for   erecting  new   building. 

Palestine,  Tex. — Attorney  General  has 
approved  the  $100,000  school  Improve- 
ment bonds. 

Walla  Walla,  Wash.— State  Bd.  Equali- 
zation, Oiympia.  has  approved  plans  of 
Adjutant-General  Maurice  Thompson  for 
the  proposed  armory  to  be  erected  in 
Walla  Walla,  cost  $60,000. 

Portland,  Ore. — The  Benson  Polytechnic 
School  is  to  be  two  stories,  include  a 
shop.  266  X  138  ft.,  and  an  administration 
building,  180  x  60  ft.,  and  cost,  including 
equipment,  $250,000.  Equipment  for  power 
plant,  foundry,  sheet  metal,  printing, 
machine  shop,  etc.,  to  be  purchased.  F. 
A.  Naramore,  School  Archt.;  R.  H. 
Thomas,  School  Clk.,  Dist.  No.  1. 


BIDS     DESIRED. 

Boston,  Mass. — Until  Oct.  11  (readver- 
tisement)  by  TruS.  Boston,  City  Hospital 
(John  J.  Dowling,  M.D.,  Supt.),  for  erect- 
ing addition  and  alterations  to  superin- 
tendent's house,  nurses'  home,  whooping 
cough  naviiion,  men's  dormitory,  scarlet 
fever  pavilion,  domestic  building  and 
diphtheria  pavilion,  all  at  West  Dept.  of 
City  Hospital,  Spring  Street.  Wells  & 
Dana,  Archts.,  29  Central  Street. 

Bridgeport,  Conn. — Reported  desired 
until  Oct.  18  by  Leonard  Asheim,  Archt.. 
Bridgeport,  for  erectine  addition  to  city 
Normal  School.     Probable  cost  $60,000. 

New  York,  N.  Y.— Until  Oct.  22  by  State 
Armory  Comn.  (Franklin  W.  Ward,  Secy.), 
Capitol,  Albany,  for  roofing  and  painting, 
repairs  and  improvements  to  State  Ar- 
senal, Seventh  Avenue  and  Thirty-fifth 
Street,  New  York,  advertised  in  Engineer- 
ing Record. 

New  York,  N.  Y.— See  "Water  Works." 

Salamanca,  N.  Y.— Until  Nov.  12,  by 
.las.  A.  Wetmore.  Acting  Superv.  Archt.. 
Washington,  D.  C,  for  constructing  com- 
plete (including  mechanical  equipment 
and  approaches)  U.  S.  Post  Office  at  Sala- 
manca. 

Belvldere,  N.  J. — Reported  desired  until 
Oct.  11  by  Bd.  Educ.  for  erecting  two- 
story  high  school.  Probable  cost  $30.- 
000.  Rasmussen  &  Wayland,  Archts.,  1133 
Bway.,  New  York. 

Newark,  N.  J.— Until  Oct.  21  (readver- 
tisement  by  Street  and  Water  Comrs. 
(M.  R.  Sherred.  Ch.  Engr.)  for  2-story 
meter  .repair  and  testing  station,  at  Four- 
teenth Avenue  and  S.  Eighth  Street,  for 
Water  Dept.  Separate  bids  for  excavat- 
ing, masonry,  structural  steel,  iron  work, 
etc.;  plumbing  and  gas  fitting;  steam 
heating;  electric  wiring;  elevator  work. 
C.  F.  Zachan.  Archt.,  45  Clinton  Street. 

Nutley,  N.  J.— Until  Oct.  13.  by  Essex 
County  ■  Park  Comn..  Newark  (A.  C. 
Church,  Secy.)  for  furnishing  material 
and  erecting  a  field  house  at  Yanticaw 
Park;  also  heating,  plumbing  and  elec- 
trical work.  F.  A.  Wright,  Archt,  110 
E.   Twenty-third  Street,  New  York. 

RIdgewood,  N.  J.— Until  Oct.  19  by  Bd. 
Education  (Hadley  Ford,  Clk.)  for  erect- 
mg  new  Upper  Ridgewood  school.  Sepa- 
rate bids  will  be  received  for  plumbing, 
heatmg.  ventilating,  electric  work.  Charles 
Granville  Jones,  Archt.,  280  Broadwav, 
New  York. 

Trenton,  N.  J.— Until  Oct.  19  by  Dept. 
Charities  and  Correction  (Alfred  Gaskill, 
Dir.).  for  erecting  laboratory  building  for 
Department  of  Conservation  and  Devel- 
opment. 

Until  Oct.  19  by  State  House  Comn. 
(E.  I.  Edwards,  Secy.)  for  furnishing 
material  and  erecting  extensions  to  House 
of  Detention  for  Convict  and  Criminal 
Insane  at  State  Hospital,  Trenton,  adver- 
tised in  Engineering  Record. 

Pittsburgh,  Pa.— Until  Oct.  26  bv  Hyatt 
.M.  Cribbs.  County  Controller,  and  by  Citv 
Controller,  for  separate  bids  on  miscel- 
laneous and  ornamental  iron,  rolled  steel 
windows,  timbrel  arclies,  plumbing,  heat- 
ing and  ventilating,  electric  work,  metal 
furring  and  lathing,  plaster  and  imitation 
caen  stone  for  the  city  and  county  build- 
ing. Edw.  B.  Lee  and  Palmer,  Horn- 
bostel  &  Jones,  345  Fourth  Avenue.  Pitts- 
burgh. 

Wormleysburg,  Pa. — Until  Oct.  11  by 
Ralnh  E.  Schrack,  Secy.  Council.  Town 
Hall,    for   erecting  municipal   building. 

Yatesboro.  Pa.— Until  Oct.  16,  bv  School 
Board  of  Cowan.shannoc,  Peter  Miller, 
Secy..  Armstrong  Township,  for  erecting 
a  12-room  brick-cased  school. 

Huntlnqton.  W.  Va. — Until  Nov  16  by 
James  A.  Wetmore.  Superv.  Archt., 
Washington,  D.  C,  for  extensions,  re- 
modeling, etc.,  of  U.  S.  Post  Oflfice  and 
Court  House  at  Huntington. 

Athens.  Ohio. — Until  Oct.  30  by  Bd. 
Trua.  Ohio  University  (Isaac  M.  Foster, 
Secy),  for  furnishing  material  and  erect- 
ing Women's  Dormitory  for  Ohio  Univer- 
sity at  Athens.  Frank  L.  Packard,  Archt., 
New    Hayden    BIdg..    Columbus. 

Ironton.  Ohio. — Reported  desired  until 
Oct.    14    by    Bd.    Educ.    South    Point    and 


Delta  Dist.,  for  erecting  brick  school. 
De  Voss  &  Donaldson,  Archts.,  Ports- 
mouth. 

Wllberforce,  Ohio. — Until  Nov.  4,  by  Bd. 
Trus.,  care  of  W.  A.  Joiner.  Supt.  Com- 
bined Normal  and  Industrial  Depts.  at 
Wllberforce  University,  for  furnishing  ma- 
terial and  erecting  gymnasium  and  reci- 
tation buildings  at  said  university.  Frank 
L.  Packard,  Archt.,  New  Hayden  Bldg., 
Columbus. 

Peru,  Ind. — Until  Oct.  12  competitive 
plans  will  be  received  by  P.  L.  Bell,  Jr., 
City  Clk.,  for  the  new  city  hall. 

Washington,  Ind.— Until  Oct.  19  by  Wil- 
lis Hoddinott,  City  Clk.,  for  erecting  city 
hall.     J.   W.  Gaddis,   Archt.,   Vincennes. 

Chicago,  III.— Until  Oct.  13,  by  Dept. 
Pub.  Wks.  (W.  R.  Moorhouse,  Comr.),  for 
furnishing  material  and  installing  cork 
composition,  ceramic  tile  flooring  and 
foundations  in  the  Administration  and 
Ward  building  of  the  Contagious  Disease 
Hospital. 

Des  Moines,  Iowa. — Until  Oct.  26,  by  the 
Clerk  Des  Moines  School  Dist.,  for  erect- 
ing addition  to  the  North  High  School 
gymnasium.  Proudfoot.  Bird  &  Rawson, 
Archts.  Hubbell  Bldg..  Des  Moines.  A. 
L.    Clinite,   Secy.,   Bd.    Educ. 

RInard,  Iowa. — Until  Oct.  29,  by  Bd. 
Educ.  Consolidated  School  Dist.,  G.  A. 
Cafferty,  Secy.,  for  erecting  school;  also 
separate  bids  on  plumbing  and  heating. 
Smith  &  KefCer,  Archts.,  610  Younger- 
man   Bldg.,   Des   Moines. 

Byers,  Kan.— Until  Oct.  20,  for  erecting 
two-story  92%  x  53  ft.  brick  school.  Ad- 
dress N.  H.  Welch.  Architect,  Ponca, 
Okla. 

Neodesha,  Kan. — Until  Oct.  26,  by  A. 
M.  Sharp,  Secy.  Bd.  Trus.  Wilson  County 
Hospital,  for  furnishing  material  and 
erecting  hospital  building.  Bids  for  heat- 
ing, vacuum  cleaning  and  plumbing  will 
be  received  separately.  C.  A.  Henderson, 
Architect,   CofEeyville. 

El  Paso,  Tex. — Reported  desired  until 
Nov.  9  by  County  Commissioners,  for 
erecting  courthouse.  Probable  cost  $400,- 
000.  Trost  &  Trost,  Archts.,  Mills  Bldg., 
El  Paso. 

Nacogdoches,  Tex. — Reported  desired 
until  Oct.  12.  by  Bd.  Educ.  (F.  H.  Tucker, 
Pres.),  for  high  school  and  addition  to 
Ward  school.  C.  H.  Page  &  Bro.,  Archi- 
tect, Austin. 

Norman,  Okla. — Reported  desired  until 
Oct.  27  by  State  Bd.  Pub.  Affairs,  Okla- 
homa City,  for  erecting  Science  building 
at  State  University,  Norman.  Probable 
cost,   $100,000. 

Mountain  Home,  Idaho. — Until  Oct.  14 
bv  County  Commissioners  (F.  M.  Hobbs, 
Clk.).  for  erecting  a  stone,  concrete  and 
brick  court  house.  Wayland  &  Fennel, 
Archts.,  Boise. 

PRICES     AND     LETTINGS. 

■vindicates  award  of  contract. 

♦Easthampton,  Mass. — Contract  award- 
ed by  Trustees  of  Williston  Seminary  to 
H.  Wales  Lines  Co.,  Meriden,  Conn.,  for 
erecting  three-story  fireproof,  brick  and 
granite  dormitory;  cost  about  $100,000.  R. 
C.  Sturgis,  120  Boylston  Street,  Boston, 
Archt. 

•(^Providence,  R.  1. — Contract  awarded 
by  Board  of  Contracts  and  Supply  as  fol- 
lows for  erecting  the  new  Second  Ward 
Police  Station:  General  construction,  to 
Famiglietti  Bros..  Providence,  at  $39,975. 
Next  three  lowest  bidders;  W,  H.  Ham- 
lin. $40,530;  William  Willinms.  $41,000; 
Horton  &  Hemenway.  $41,378.  Plumbing, 
to  E.  J.  Sullivan,  at  $4,486.  Heating  and 
ventilating,  to  Allen  Fire  Department 
Supply  Co.,  $2,380. 

Wards  Island,  N.  Y. — Following  are 
lowest  bids  opened  Sept.  24  by  State  Hos- 
pital Comn..  Albany,  for  erecting  addition 
to  power  house,  etc.,  at  Manhattan  State 
Hospital.  Wards  Island:  General  con- 
struction: Harby.  Abrons  &  Melius,  Inc., 
30  E,  Forty-second  Street.  New  York, 
$57,335;  heating.  Walker  &  Chambers,  222 
E.  Forty-first  Street.  New  York,  $89,720; 
plumbing.  R.  T.  Ford  Co..  Rochester, 
$2,793;  electric  work,  .Tandous  Electric 
Equipment  Co..  109  W,  Thirty-first  Street. 
New  York,  $2,250;  coal  and  ash  handling 
apparatus.  Gifford  Wood  Co.,  Hudson, 
$18,900.  Lewis  F.  Pilcher,  State  Archt., 
Albany. 

Harrisburg,  Pa. — Following  are  bids 
opened  Sept.  2S  by  Supervising  Architect. 
Washington.  D.  C.  for  constructing  an 
extension,  etc.,  to  U.  S.  Post  Office:  H. 
L.  Brown  Co.,  Mt.  Vernon.  N.  Y..  $127.- 
900:  Conners  Bros.  Co..  64  W.  Eightv- 
eighth  Street,  New  York.  $133,000;  New- 
port Contr.  &  Eng.  Co.,  Newport  News, 
Va.,   $128,917. 

Norfolk,  Va. — Following  are  four  low- 
est bids  opened  Sept.  25  by  Bureau  of 
Y'ards  and  Dof'ks.  Navy  Dept.,  Washing- 
ton, D.  C,  for  constructing  complete, 
three-Story  and  basement,  steel  frame 
and  brick.  Marine  Barracks  at  navy  yard, 
Norfolk:  Norcross  Bros.  Co..  Washing- 
ton. D.  C,  $199,800:  Singer-Pentz  Co., 
Baltimore,  Md.,  $20,3,700:  P.  F.  Gormley 
Co..  Washington,  D.  C.  $207,222:  G»orge 
E.   Wyne,  Washington,   D.   C,   $209,500. 


-^Jacksonville,  Fla. — Contract  reported 
awarded  by  Port  Commissioners  to  Hill- 
yer  &  Sperling  Co.,  Jacksonville,  for 
erecting  420  x  97  ft.  concrete  warehouse 
for   cotton    compress;    cost   about   $31,000. 

-ACharlestown,  Ind. — Contract  reported 
awarded  W.  H.  fsgrigg  &  Son,  of  Greens- 
burg,     for     erecting     high     school;     cost. 

$30,000. 

tlrYpsilantl,  Mich. — Contract  awarded  J. 
S.  Wahlman,  Ishpeming,  for  constructing 
complete  U.  S.  Post  Office,  at  $49,330. 

♦Tipton,  Iowa. — Contract  for  erecting 
county  home  awarded  Guarantee  Constr. 
Co.,  Cedar  Rapids,  at  $43,474.  Next  three 
lowest  bidders;  Blackhawk  Constr.  Co., 
5!43,979;  Logan  Bros..  Clinton,  $44,200;  H. 
F.  Jones.  Cedar  Rapids,  $45,000. 

-il^Mlnneapolls,  Minn.  —  Contract       for 

erecting   Asbury  Hospital    awarded    Pike 

&   Cook   Co..    416  S.    Sixth   Street.     Cost, 
about  $125,000. 

-A^Sauk  Center,  Minn. — Contract  awarded 
National  Contr.  Co.  of  Alexandria  for 
erecting  two-story  brick  fireproof  high 
school  (bids  opened  Oct.  1)  at  about 
$50,000.  C.  Howard  Parsons,  Archt.,  Min- 
neapolis. 

♦Herlngton,  Kan.— Contract  for  erect- 
ing High  School  owarded  Sanneman  Bros, 
of  Green,  Kan.,  at  $34,000. 

■(^Leavenworth,  Kan. — Contract  award- 
ed Mesker  Bros.  Iron  Co.,  St.  Louis,  Mo., 
for  furnishing  steel  cell  fronts  and  lock- 
ing devices  in  Leavenworth  U.  S.  Peni- 
tentiary, at  $43,575. 

AHuntsvllle,  Tex. — Contract  for  erect- 
ing science  building  at  Fort  Sam  Houston 
Normal  School  (bids  opened  Sept.  27), 
awarded  by  State  Normal  Bd.  Regents, 
Austin,  to  Gross  Constr.  Co.,  Waco.,  at 
$68,900.  Other  bidders:  Watson  &  Co., 
$71,000;  Buchanan  &  Gilder,  Dallas,  $75,- 
749;  McDaniel  Constr.  Co.,  Beaumont, 
$76,000;  J.  F.  Johnson,  Denton,  $76,775. 
Endress  &  Watkins,  Archts.,  Austin. 

Tulsa,  Okla. — Following  are  four  low- 
est bids  offered  Sept.  27  by  U.  S.  Super- 
vising Architect,  Washington,  D.  C,  for 
erecting  U.  S.  Post  Office  (a)  marble,  (b) 
limestone,  (c)  sandstone:  M.  Yeager  & 
Son,  Danville,  111.,  (a)  5K25,756,  (b)  $184.- 
856,  (c)  $196,265;  W.  D.  Lovell,  Minne- 
apolis, Minn.,  (a)  $228,000,  (b)  $185,000; 
Dieter  &  Wenzel  Constr.  Co.,  Wichita, 
Kan.,  (e)  $208,908;  W.  H.  Flssell  &  Co., 
New  York,  (a)  $238,800,  (b)  $196,300,  (c) 
$209,300;  John  G.  Unkefer  &  Co.,  Minerva, 
Ohio,  (a)  $242,535,  (b)  $192,110;  James 
Devault,  Canton,  Ohio,  (c)  $214,750. 

♦Bremerton,  Wash. — Contract  award- 
ed Sept.  11  by  Bureau  of  Yards  and 
Docks.  Washington,  D.  C,  for  erecting 
shellhouse  at  Naval  Mazagine,  Puget 
Sound,  to  Booker,  Kiehl  &  Whipple,  Cen- 
tral Bldg.,   Seattle,  at  about  $35,074. 

Seattle,  Wash. — Reported  desired  until 
Oct.   20,   by  Port   Seattle  Commission   (C. 

E.  Remsberg,  Secy.),  for  erecting  four- 
story  reinforced  concrete  90  x  268  ft.  ad- 
dition to  Port  Commission's  warehouse 
at  Whatcom  Avenue.  Probable  cost  $150  - 
000.     J.    R.   West,    Ch.    Engr. 

Reported  desired  until  Oct.  29,  by  Board 
Regents,  University  Washington.  for 
erecting  Home  Economics  building.  Prob- 
able cost  $150,000.  Bebb  &  CJouid,  Archts. 
Denny    Bldg.,    Seattle. 

♦Washington. — Following  are  four  low- 
est bids  opened  Sept.  21  by  State  Bd 
Control  at  Oiympia  for  constructing  build- 
ings at  State  Institutions.  Julius  Zittle 
Spokane,    Archt.: 

♦Medical  Lake— School  for  Feeble- 
Minded,  five-story  administration  build- 
ing, two-story  custodial  building,  one- 
story  power  house,  two  2-story  cottages 
all  of  reinforced  concrete:  Boyajohn-Ar- 
nold  Co..  Panama  Bldg.,  Portland,  Ore 
$227,000  (awarded  contract);  F.  E.  Peter- 
son, Spokane,  $239,486;  Huetter  Constr. 
Co..  Spokane,  $241,785,  and  J.  J.  Lorenz 
Spokane,    $243,680. 

♦Vancouver — School  for  Blind,  four- 
story  reinforced  concrete  administration 
building:  S.  C.  Erickson,  Tacoma,  $58,- 
695  (awarded  contract);  Bancroft  &  Mor- 
gan, Everett,  $59,901;  Bingham  &  Shelley 
Co.,   Portland,  Ore.,   $59,753,  and  Harding 

F.  Allan,  Seattle,  $61,642. 

Austin,  Ore.  —  See  "New  Industrial 
Plants." 

Vallejo,  Cal. — Following  are  four  low- 
est bids  opened  Sept.  25  by  Bureau  Yards 
and  Docks,  Navy  Dept.,  Washington. 
D.  C,  for  constructing,  complete.  Marine 
Barricks  at  U.  S.  navy  yard.  Mare  Island: 
Pringle,  Dun  &  Co.,  San  Francisco,  $137,- 
542;  Van  Sant-Hougliton  Co..  San  Fran- 
cisco, $142,000;  Foster  &  Vogt  Co..  and 
Lange  &  Bergstrom.  both  of  San  Fran- 
cisco, bid  the  same  at  $143,387;  Wm.  A. 
Newson,  San  Francisco,  $143,477. 

Ventura,  Cal.— Until  Oct.  18  by  W.  F. 
McCiure,  State  Engr..  Forum  Bldg.,  Sac- 
ramento, for  furnishing  material  and 
erecting  two  cottages  and  detention 
building  for  School  for  Girls  near  Ven- 
tura. 

♦  Brighton,  Ont. — Contract  awarded  for 
erecting  Union  High  School  to  Sutherland 
Construction   Co.,   Toronto. 
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PRIVATE  BlILDINGS 


PROPOSED     WORK. 

Hartfortf.  Conn. — Flans  to  bo  pnpmrmi 
to  B— lamia  W.  llorriac  lOl  Park  Avenue. 
Htm  Tortt,  tar  tour-Mory  brick  and  atono 
«•••  IwilMlm  to  bo  oroetod  at  Trinity 
mat  Bka  Btrsota  tar  Phoenix  Insurance 
Oa. 


N.  V<— CMitract  soon  to  bo 
M  tar  arsetliiK  (•«torr  and  bnaeraent 
brick  aod  Moal  addiUaa  to  Carlton  Hotel: 
•Bttaaatod  eoM  IM.M*.  R-  W.  Otckor- 
■Mn.  ArckL.  Parrr  BBUdln«. 

MMo.  N.  Vw^^PlkM  botes  prepuod  by 


a  r.  Bockert. 


line.  PttU- 


bank.  Pa.,  (or  e—  tacy.  T«  s  lU  R.. 
iJIBiji  to  bo  awrtod  OB  BMMca  Street  for 
St.  John  Um  avkaaaHat  R.  C  Church: 
cMtaktad  tout  9TMM. 

Now  Vorii.  N.  v.— PUna  Iliad  for  croc-, 
tloa  of  foUowln«  bttUdlna:  S-atory  brick 
tMMBMBt  at  a  radamr  Street  and  Post 
Atmmo  for  />f  ila»y  Ooootr.  Co..  cost 
tpiimt  Sbm  *  HprllWt— n.  Archts..  tX 
ttaiok  SqtMra:  T  story  apartnsent  at  1( 
idaiB  AToaoo  tor  Surety  Land  Co.. 
n«ll«t>i  Oaorco  and  Edward  Blum. 
MS  Fifth  ATenne:  two  S-atory 
BIS  at  ITlst  Street  and 
Awanc.  for  Maxwell  Budd- 
ie Co..  east  tUO.MM.  Samuel  Kalz.  40S 
Lastastoo  Avaaoe.  Archt. :  5-story  brick 
at  lt;th  Street  and 
ATa«M  for  City  Conatr.  Co- 
Andrew   J.    Thomas.    Archt.. 

Avenue:  Il-story  apartment 

at  Waat  Bnd  Avenue  and  IMth 
rier  Square  Realty  Co.. 
hwarix  *  Croas,  and  B. 
N.  l^rcoB.  MT  Fifth  Avenue.  Archu.: 
t  mmr  apartaasBt  house  at  106  E 
8«*oatT-raarth  Street  for  Bembard 
Mairar.  east  tlM.M«k  OMirve  and  Edward 
BkOB.  tM  ruth  Avenue.  Arcbta.:  7-story 
•ad  oOee  baOdlnc  at  S4  I^xlnirton 
Avaaaa.    for    Benjamin    W.    Mayer,    cost 


k,tM^Hsmian  U  Meaden.  I  W.  Thlrty- 

M    Btraot.    Archt. :    two    S-story    brick 

ts     at     Itlst     Street     and     Daly 

for  Arklln  Realty  Co..  cost  tl»0.- 

•Ml  Kwymbory  Architectural  Co..  IMS  E. 
lOd  Stiast:  i-storr  bjlck  tenement  at 
ISIat  Smot  and  Crotona  Pfcrkway.  for 
Jacob  Boom  Realty  Co..  cost  ST&.OOO. 
GoMasr  *  Ooldbars.  Archu..  Sfl  E.  14»th 


-Plans   reported   pre- 
Fc 


pared  bar  KJM-Tboinpaon  Co'.  St?  E.  For- 
Uatk  Strsst.  New  Torfc.  for  the  Chamber 
of  Ooaraaarea  Bolldlns.  to  be  erected  on 
St.  Paal  Mraat. 

Naar  rar*.  M.  Y.— Plana  belns  prepared 
br  S.    Bdaoa   Oacs.    IS   Bast    Fbrtv-nlnth 
SIraaC  tor  Sve-storr  and  basement  real- 
t«  bo  araetad  at  IH  East  Ninety- 
for  L  Tuaiisand  Borden,  Jr.; 
Btaly  t(«.*SS. 


Naararfc.  N.  J.^Pkuis  prepared  by  J.  B. 
AcacaUa.  >  CUotoa  Strsot,  for  a  4-atory 
brtek  dab  hooae.  to  be  eroctad  at  New 
Tork  AveaiM  by  PoHah  Pblcoa'a  Athletic 
Aanec    Coat,  approslmataly.  tM.OM. 

Preabytertan 
eraetlnc    addition 
_  It     about     fiO.OOO. 

OMaaroa.  Paator. 

^  Pa.— OaSTisallnn  of  Mes- 
siah Lutheran  Ckarek  eoatsmplate  erect- 
bis  an  adISce  at  SUtth  and  Forster 
Btraats:  cost  about  tTS.SW. 

Pi 

brick. 


I« 


Ull 


preparad    for 

and    marMa 

at    SSS    Market 

*    Co.    tJS    Market 

BtiaM:  eoat  IllS.MO.  ,    _ 

—  'by  Ballinscr  A   Borrot. 

for  nv«-story  brick  and 

J  to  be  erectsd  for  the 

Usa  «r  aa  ■matasalgkurchln  PMladel- 
aWa  ki  ■aaaarr  af  tba  aiotbar  of  Mrs. 
Xaala  Maafck  VaagbaB  Watson 

naiM  kalas  praparad  br  Hoffman  Co., 
Jaataar  aa4  Varkat  Biroeta.  for  (iz-story 
.   -  -    ^1^^  ^^  iwiii  II I  Intildinc  to  bo 
at  ItTaataaatk  and  Market  Streets 


,  r    arectinc    pariah 

'  for  St  MIrkaala  Blplaaoaar  Church. 

OaraMnlown:    oeat   aboat    tlS.SW.     R«v. 
aflitert  Pembor.  Raetor. 

nana  balM  arsparad  br  Stewardaon  * 
Vmm*,  n<  Wafaat  Rtroot.  for  two-riory 
brictr  end  stone  balhbonae  to  be  erected 
at  ns  Woad  Btiast  for  PafaUe  Bath  Assoc. 

BaWMMra.  IM.— Ooatntet.  It  to  report- 
ad.  «n  sooa  be  let  for  aractlos  the 
Sacrod  Heart  R.  C.  Churett,  Smith  Av*- 
nae.  Meant  Waafclnataa,  aecordlnit  to 
plaaa  ^SBaMwIn  A  Paanlnston.  Profes- 
slowal  Bids.;  ©oat,  S4S.4M. 

Renortad  eaatfa«t  aboot  to  be  lei  for 
araetiBK  atone  odtSes  at  Predion  and 
Liasame  Straets  for  eonfranttoe  of  8i. 
Kktkartne'a  R.  C.  Cbiireh.  aaat  Prcoton 
Straat  and  Mine  Bank  Lane:  cost  about 
•••.•St.  Rcr.  William  Clements.  Pastor, 
nanefs  E.  Tormey.  Archt..  Ill  Newlns- 
ton  Avenue. 

Norfolk,  yfm. — See  ^MlaccDanaoaa." 

Atlanta.  Osv— Plana  prepared  by  A  Tea 
Eyck  Brown.  Fonnrth  BalMlnic.  for  a  mov- 


inc  picture  theater  which  Hugh  Richard- 
son Intenda  erecting  on  Forsyth  and 
I.uckle  Streets:  cost  about  tSO.OOO. 

Miami.  Fla.— Reported  N.  Victor  Froh- 
llns.  Miami,  ts  architect  for  propoaed 
hotel  to  be  erected  here:  cost  tSOO.OOO. 

Louisville,  Ky.— Mr.  F.  M.  Sackett,  1414 
Third  Street,  reported  Interested  In  Speed 
liealty  Co..  which  Intends  erecting  Blx- 
stor>-  warehouse  east  of  Fourth  and 
Uuthrle  Streets  for  Stewart  Dry  Goods 
Co. 

The  LouUvllle  Gas  A  Electric  Co.  will 
erect  a  freight  sub-sUtlon  at  Bardstown 
Road  and  Stevena  Avenue,  to  be  S5  x  76 
ft.  and  U  ft.  high. 

Cleveland.  Ohio.  —  Reported  tentative 
plans  prepared  by  D.  H.  Burnham  Co., 
Chicago,  for  proposed  union  passenger 
station  at  E.  Third  Street  have  been  sub- 
mitted to  City  Plan  Commission  and 
supervising  architects  of  city  group  plan. 
Cost  fl7.000.0OO.  including  cost  of  raising 
tracks  g  ft.  above  their  present  level  and 
making  other  changes  In  track  layouts  in 
connection  with  depot  project. 

Plana  being  prepared  by  Christian, 
Schwarxenberg  &  Oaede,  1900  Euclid 
Avenue,  for  two  and  three-story  brick 
and  reinforced  concrete  store  and  service 
building  to  be  erected  at  2248  Euclid 
Avenue  for  Studio  Realty  Co.;  cost 
t«0.000. 

Portsmouth,  Ohio.— Trustees  of  Fourth 
Street  Methodist  Church  considering  erec- 
tion of  new  ediflce  to  coat  140,000. 

Ft.  Wayne,  Ind. — Plans  being  prepared 
by  Mahurin  A  Mahurin.  Swinney  Hik.,  for 
three-atory  and  basement  building  on 
Harrison  Street  for  Flick  Floral  Co. :  prob- 
able cost.  9125,000. 

Chicago,  III. — Reported  Grace  Episcopal 
Church,  recently  destroyed  by  fire,  will 
be  rebuilt.  Rev.  William  Otis  Waters, 
Rector. 

Chicago,  III.— Reported  William  H. 
Ranford,  42  N.  Dearborn  Street,  intends 
erecting  on  Belmont  Avenue  ji  high  grade 
apartment  house  to  cost  about  SSO.OOO. 

Sioux  City,  Iowa. — Reported  Chicago  & 
Northwestern  Ry.  Co.  (W.  H.  Flnley,  Ch. 
Engr..  Chicago.  111.)  contemplates  erect- 
ing freight  depot  lS.iO  ft.  in  length  ex- 
tending from  Jackson  to  Virginia  on 
Third  Street,  to  be  one  and  two  stories: 
coat  about  $180,000. 

Minneapolis,  Minn. — Minneapolis  Iron 
Store  Co..  it  is  reported.  Intends  erect- 
ing at  Washington  Avenue  and  Sixth 
Street.  N..  a  nine-story  office  and  ware- 
house building. 

Reported  the  Security  Bond  &  Mort- 
gage Co..  McKnIght  Building,  is  Interest- 
e<l  in  the  twelve-stoo'  fireproof  physi- 
cians' office  building  to  be  erected  at 
Seventh  Street   and   Hennipen   Avenue. 

MInot,  N.  D.— G.  E.  Voelker,  It  is  re- 
ported intends  erecting  next  spring  a 
five-storv  office  building:  cost  approxi- 
mately  $50,000. 

Butta,  Mont.— Max  Daniels,  represent- 
ing W.  H.  Swanson,  Salt  L«ke  City,  will 
soon  let  contract  for  erecting  fireproof 
moving  picture  theater  to  cost  $200,000. 

Great  Palls,  Mont. — Contract  soon  to  be 
let  for  erecting  St.  Mary  Academy  at 
Fourth  Avenue..  N.,  and  Seventh  Street, 
to  be  two-story,  brick  and  stone,  and  cost 
H*,000.      George    Shanley,    Archt.,    Great 

St.  Louis,  Mo. — Reported  Independent 
Evangelical  Protestant  Church,  Tyler  and 
Thirteenth  Streets,  will  build  a  new  edi- 
fice at  Fair  and  Margaretta  Avenues; 
coot,  $70,000.     Rev.  J.  C.  Reess,  Pastor. 

San  Angalo,  Tax. — C.  H.  Powell,  banker 
of  San  Angelo.  and  others  interested  in 
orsanlzing  a  company  for  construction  of 
tourist  hotel  to  cost  about  $200,000. 

Newport,  Ark.  —  Reported  Arkansas 
Bank  A  Trust  Co.  will  soon  let  contract 
for  erecting  bank  and  office  building:  cost 
$25,000. 

Pine  Bluff,  Ark. — Plana  being  prepared 
by  Frank  Blaladell  for  Roman  Catholic 
Church:  cost  $35,000.     P.  E^nright,  Pastor. 

Corpus  Christ!,  Tex. — Reported  erection 
of  a  T.  M.  C.  A  building  costing  $«5.000 
is  contemplated. 

Spokane,  Wash. — Reported  plans  com- 
pleted for  seminary  which  St.  Mlchael'a 
Jesuit  Scholastic  on  Peone  Prairie  Intends 
erecting:  cost  about  $100,000.  Rev.  A.  F. 
Sehlnner,  Bishop. 

Bakar,  Or*. — A  natatorium  costing  tSO.T 
000  la  to  be  constructed  here  by  Nata- 
torium Corporation,  Baker  (Moae  Fuchs, 
I'ree.). 

The  Dallaa,  Ore. — Reported  Maaonic 
T'rople  recently  destroyed  by  fire  is  to  be 
rebuilt. 

San  Francisco,  Cal.— Reported  contract 
soon  to  be  let  by  Willis  Polk  ft  Co.. 
Archts.  Merchants  Exchange  Building, 
for  ere»-tlng  country  villa  for  W.  6. 
Bourn.  2280  Wi^bster  Avenue  In  Hillsbor- 
ough: cost  about  $200,000. 

San  Mateo,  Cal.— Reportod  E.  A. 
Huslng.  4!>  B  Street,  Intenda  erecting  at 
B  8tre»f  and  Fourth  Avenue  a  concrete 
Btore  building. 


BIDS    DESIRED. 

Youngstown,  Ohio. — Sub-bids  desired 
by  Amsterdam  Bldg.  Co.,  Inc.,  until  Oct. 
8.  at  140  West  Forty-second  Street,  New 
York,  N.  Y..  and  until  Oct.  13  by  T.  H. 
Maxwell.  Statler  Hotel.  Cleveland,  Ohio, 
for  the  Tod  House  Hotel  and  Theatre  to 
be  erected  hi  Youngstown. 

PRICES     AND     LETTINGS. 
iilndicatea  otcord  of  contract. 

'^Albany,  N.  Y.  —  Contract  awarded 
Feeney  &  Sheehan  Bldg.  Co.,  164  Mont- 
gomery Street,  for  erecting  parochial 
school  at  Madison  Avenue  and  Ontario 
Street,  and  convent  on  Morris  Street,  for 
Church  of  St.  Vincent  de  Paul's,  Pine 
HiUs. 

:^New  York.  N.  Y. — Contracts  awarded 
to  Raymond  Consrete  Pile  Co.,  140  Cedar 
Street,  New  York,  as  follows:  Concrete 
piling  in  foundation  of  Ore  Yard  exten- 
sion for  Pennsylvania  Steel  Co.,  Steel- 
ton,  Pa.:  reinforced  concrete  foundation, 
including  concrete  piles  for  foundation 
of  new  building  for  American  Dye  Wood 
Extracting  Co.,  Chester,  Pa.;  concrete 
piling  for  foundations  of  transmission 
towers  at  Ambrldge,  Pa.,  for  Duquesne 
Light  Co.,  Pittsburgh:  foundations,  in- 
cluding concrete  piling  for  new  eight- 
story  building  at  Harrison,  N.  J.,  for 
Hyatt  Roller  Bearing  Co.,  Harrison,  N.  J.; 
concrete  piling  required  for  piers,  abut- 
ments, culverts,  etc.,  for  the  N.  Y.  Con- 
necting Ry.  Co.  at  Jackson  Avenue,  Hayes 
Avenue  and  Fillmore  Avenue,  Long  Island 
City.  Wilson  &  English  Constr.  Co., 
(General  Contractors. 

♦Contract  for  erecting  12-story  and 
basement,  fireproof,  steel  and  concrete 
printery  at  318  West  Thirty-ninth  Street 
for  Flnck  heirs  awarded  to  B.  Brooks  & 
Co.,  3  West  Thirty-ninth  Street.  Crow, 
Lewis  &  Wickenhoefer,  Archts.,  200  Fifth 
Avenue. 

♦Philadelphia,  Pa. — Contract  awarded 
H.  G.  Carson,  205  South  Forty-second 
Street,  lor  erecting  two-story  stone  and 
timber  residence  and  garage  at  Conyng- 
ham  Pass  for  George  B.  Markle.  Cost, 
$69,000. 

♦Contract  for  erecting  ten-story  build- 
ing at  Ninth  and  Sansom  Streets  awarded 
Cramp  &  Co.,  Denckla  Building;  probable 
cost  $500,000.  Frederick'  Webber,  Archt.. 
Morris  Building. 

♦Contract  for  erecting  building  at  1416 
Chestnut  Street  for  Franklin  National 
Bank  also  awarded  Cramp  Co.;  cost  about 
$500,000.  Furness-Evans  Co.,  Provident 
Building,  Philadelphia,  and  McKim,  Mead 
&  White,  101  Park  Avenue,  New  York, 
Assoc.  Archts. 

♦Evansvllle,  Ind.  —  Caldwell  &  Drake, 
B>van8Ville,  reported  contractors  for  hotel 
which  Evansvllle  Hotel  Building  Co.  (re- 
cently Incorporated)  intends  erecting  at 
a  cost  of  about  $450,000. 

♦Manhattan,  Kan. — Contract  for  erect- 
ing Presbyterian  Church  awarded  M.  B. 
Brady  Constr.  Co.  at  Belolt  at  $46,000. 

♦Sioux  Falls,  S.  D. — Contract  awarded 
O.  H.  Oisen,  Stillwater,  Minn.,  for  erect- 
ing six-story  steel,  reinforced  concrete 
and  granite  fireproof  bank  and  office 
building  for  Security  Bldg.  Co.,  at  about 
$100,000.  E.  Jackson  Casse  Co.,  Chicago. 
III.,  Archts. 

♦Glasgow,  Mont,  —  Contract  reported 
awarded  Northwestern  Mill  &  Constr.  Co. 
for  erecting  three-story,  130  x  90  ft., 
brick  and  concrete  business  building  at 
Second  Avenue  South  and  Fifth  Street 
for  Bundle  Land  &  Loan  Co.;  cost  $75,000. 

♦Seattle,  Wash.— Contract  awarded  A. 
W.  Qulst,  Hoge  Bldg.,  for  erecting  four- 
story  fireproof  building  on  Second  Street 
for  Puget  Sound  News  Co.;  cost,  $50,000. 
Bebb  &  Gould,  Denny  Bldg.,  Archts. 

♦Contract  awarded  Hans  Pederson, 
Alaska  Building,  for  erecting  Masonic 
Temple  on  Harvard  Avenue  and  Pine 
Street,  at  $130,113  George  W.  Lawton, 
Archt.,   Alaska   Building.  ^^y^^n. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK, 

Providence.  R.  I.— Reported  U.  S.  Gutta 
Porcha  Paint  Co.,  Providence,  will  erect 
four-story  brick  addition  to  their  plant. 

Amsterdam,  N.  Y,— Plans  being  pre- 
P^jeO  by  H.  W.  Grleme,  Amsterdam,  for 
1,1. Sr*. "'■»*'  *."''..  basement  addition  to 
?OTt Sso'ooo""  '^'"^  '"**'"•  esUraated 

h„°^^"'P'  51-  yi-— Contract  soon  to  be  let 
by  Edwin  C.  Haas,  558  E.  North  Street 
for  a  1-story,  50  x  100-ft.  foundry  and 
L'}°IT-  ?*."  2*-"-  machine  shop,  brick 
n^-"t?''    *?  be  erected   for  the   Unique 

g"?  CeTriPR^^R."'  «^^"'   «'"«»  2nd 

for^rfo^t?;y\•;;^la^".';■e•'*a'n"fri;[l1''^or 
atructed  manufacturing  building,  7b  x  200 

knlZ^°v\T.^rZ''  ^'""""  '"'■  '''■  «• 
fie?f'"!^'ttnd'2-  eTiT?ng\'"cfSlfr^ete  °fS^i 


Salamanca,  N.  Y.— Reported  Chesbro 
Milling  Co.,  whose  plant  was  seriously 
damaged  by  fire  recently,  is  considering 
rebuilding.     J.  D.  Gibbey,  Secy.-Treas. 

Homestead,  Pa.— Reported  Homestead 
Steel  Wks..  434  Fifth  Avenue,  Pittsburgh, 
approved  plans  for  a  1500-ton  metal  mixer 
at  open  hearth  plant  No.  3;  cost  about 
$300,000. 

Philadelphia,  Pa,— Reported  additional 
contracts  amounting  to  $300,000  about  to 
be  let  for  proposed  $700,000  improvements 
and  additions  to  plant  of  William  Cramp 
cS:   Sons  Ship  &  Engine  Bldg.  Co. 

Baltimore,  Md. — Reported  George  A 
Boyden  Pump  Co.  (George  A.  Boyden 
Pres.)   intends  erecting  a  plant  here. 

Belmont,  N.  C— Reported  A.  C.  Line- 
berger,  Pres.  of  Imperial  Yarn  Mills,  Bel- 
mont, will  organize  $200,000  company  to 
build  cotton  yarn  mill. 

Edenton,  N,  C. — C.  R.  Makepeace  &  Co., 
of  Providence,  R.  I.,  engaged  to  prepare 
plans  for  proposed  enlargement  of  Eden- 
ton Cotton  Mills. 

Savannah,  Ga. — Mexican  Petroleum  Co., 
Security  Building,  Los  Angeles,  Cal.,  con- 
templates erecting  branch  plant  here. 

Fairfield,  Ala. — Tennessee  Coal,  Iron  «. 
R.U.  Co.,  Woodward  Building,  Birmlng-', 
ham,  according  to  reports,  intends  erect-- 
ing  ,$350,000  addition  to  benzol  plant  here.. 

Gadsden,  Ala. — Reported  Gulf  State. 
Steel  Co.,  Gadsden,  will  spend  $800,000  on 
improvements  and  additions  to  flnishiuK' 
mills. 

Cleveland,  Ohio. — Reported  Ward  Bak- 
ing Co.,  1506  Superior  Avenue,  intends 
erecting  plant  on  Perkins  Avenue;  cost, 
$250,000. 

Reported  contract  soon  to  he  let  by 
W.  J.  Carter,  Archt.,  Illuminating  Bldg., 
for  erecting  four-story  factory  for  Vani 
Dorn  &  Dutton  Co.,  E.  Seventy-ninth, 
Street;    cost,    about   $60,000. 

Reported  Harry  Bialosky,  Iron  andi 
Steel  Dealer,  Leader  News  Building,  in-1 
tends  erecting  group  of  buildings  on  St. 
Clair  Avenue  and  Babbitt  Road  N.  E.,  to, 
be  used  by  a  company  being  organlzedi 
of  which  he  is  to  be  head;  cost  approxi- 
mately  $200,000. 

Yorkvllle,  Ohio. — Reported  Wheeling 
Steel  &  Iron  Co.,  Wheeling,  W.  Va.,  in-" 
tends  making  improvements  In  their- 
plants  which  will  include  new  tin  plate 
mill  here,  including  installation  of  ten  hot- 
mills. 

Chicago,  III. — Plans  being  prepared  by  S. 
N.  Crowen,  30  N.  La  SaUe  St.,  for  a  flve-- 
story  and  basement  building,  mill  con-- 
struction,  on  East  Superior  Street,  for 
Price  Flavoring  Extract  Co.;  cost,  ap- 
proximately  $40,000. 

Freeport,    ill. — Reported   Illinois   Centrali 
R.R.  Co.    (A.   S.   Baldwin,  Gh.   Engr.,   Chi- 
cago, III.)   intends  spending  about  $100,000. 
on    new    buildings,    shop,  equipment    and 
iinprovements  at  the  FYeeport  shops. 

Minneapolis,    Minn. — Contract,    it   is   re- 
ported, will  soon  be  let  by  National  Candy 
Co.  for  erecting  four-story  reinforced  con- 
crete brick-faced  eandy  factory;  estimated- 
cost,  $100,000. 

Castle     Rock,    Wash. — Reported     Castle. 
Rock     Briquet     Co,      (M.     R:     Gummlngs, 
.Secy.)   will  erect  a  plant  near  here  cost- 
ing $50,000. 


PRICES     AND     LETTINGS. 
iflndlcatea  award'  of  contract. 

♦Gloucester,  N.  J. — Contract  reported 
awarded  William  Steele  &  Sons  Co.,  1600. 
Arch  Street,  Philadelphia,  Pa.,  for  erect- 
ing two  factories  and-  two  warehouses  of 
reinforced  concrete  for  Welsbach  Co.; 
cost,    $500,000. 

♦Jersey  City,  N.  J. — Contract  awarded 
Turner  Constr.  Co.,  11  Broadway,  New 
York,  N.  Y.,  for  erecting  for  the  Great 
Atlantic  &  Pacific  Tea  Co.,  a  factory,  re- 
inforced concrete  construction,  brick  cur- 
tain walls.  175  X  50  ft.,  six  stories,  at  Bay 
and  Provost  Streets.  Timmls  &  Chap- 
man, 315  Fifth  Avenue,  New  York, 
Archts. 

♦Syracuse,  N.  Y.^-New  Process  Gear 
Corp.,  500  Plum  Street,  awarded  to  R.  H. 
Howes  Constr.  Co.,  105  West  Fortieth 
Street.  New  York,  contract  for  erecting 
five-story  and  basement  118  x  181  ft. 
machine  shop  on  Plum  Street:  cost, 
$75,000. 

♦Philadelphia,  Pa. — Contract  awarded 
Turner  Concrete  Steel  Co..  Philadelphia, 
for  alterations  and  additions  to  mill  build- 
ing at  Walnut  Lane  and  Main  Street, 
Manayunk,  for  Robert  Krook;  building  to 
be  two-story  brick,  steel  and  concrete, 
52  xl98  ft.  Peuckert  &  Wunder,  Engrs. 
and   Archts.,  310  Chestnut  Street. 

William  J.  McCahan  Sugar  Refining  Co.. 
Front  and  Chestnut  Streets,  contemplates 
erecting  six-story  brick  and  reinforced 
concrete  building  on  Front  and  Tasker 
Streets. 

♦Contract  awarded  bv  William  Cramp 
*  Sons  Ship  &  Engine  Bldg.  Co.,  Bourse 
Building,  to  Hoffman  Bng.  &  Con.str.  Co.. 
I'ennsyivania  Building,  for  erecting  two- 
story  mitt;  cost  about  $100,000. 
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*Freemansbura,  Pa. — Contract  awarded 
to  Forrest  F.  Speck,  Bethlehem,  for  erect- 
ing steel  and  concrete  fireproof  plant  for 
William  Shimer  Son  &  Co.,  BOO  x  75  ft.; 
approximate  cost,  $60,000.  Peuckert  & 
Wunder,  engineers  and  architects,  310 
Chestnut  Street,  Philadelphia. 

-^Sharon,  Pa. — Contract  reported  award- 
ed Wallis  &  Carley  Co.,  Bank  Street,  for 
a  280  X  36-ft.  addition  to  plant  of  Penn- 
sylvania Tank  Car  Co.  at  Petroleum. 

-AStruthers,  Ohio. — Reported  contract 
awarded  Hunter  Constr.  Co.,  407  Dollar 
Bank  Building,  Youngstown,  for  erecting 
an  80  X  320  ft.  steel  building  at  plant  of 
Youngstown   Sheet  &   Tube  Co. 

-^Kansas  City,  Mo. — Contract  reported 
awarded  R.  F.  Wilson  &  Co.,  23  East  Lake 
Street,  Chicago,  111.,  for  erecting  four- 
story  and  basement,  113  x  265  ft.,  factory 
in  North  Kansas  City  for  American  Can 
Co.,   1212  W.   Ninth  Street. 

-^Galveston,  Tex. — Contract  reported 
awarded  Texas  Carnegie  Steel  Assoc, 
American  National  Insu.i-ance  Bldg.,  for 
furnishing  about  100  tons  steel  for  the 
conveyor  at  the  Texas  Star  flour  mill. 

♦Tacoma,  Wash. — Contract  awarded  by 
Tacoma  Smelting  Co.  to  Cornell  Bros., 
Tacoma,  for  erecting  four  buildings  (ad- 
ditions to  their  present  plant),  and  to 
Far  West  Clay  Co.  contract  for  con- 
structing flues  at  new  works. 

-i^Astorla,  Ore.  —  Contract  reported 
awarded  by  Port  of  Astoria  Comn.  to  H. 
E.  Doering,  568  Maple  Street.  Portland, 
for  corrugated  sheet  piling  foundation  for 
grain  elevator  at  $22,658. 


MISCELLANEOUS 


PROPOSED     WORK. 
Pier— Norfolk,    Va. — Reported  Norfolk  & 
Western    K.R.    Co.    (J.    E.    Crawford,    Ch. 
Engr.,  Roanoke)  will  construct  two  coast- 
wise  freight  warehouse  piers. 

Heating  Franchise — Louisville,  Ky. — 
The  Louisville  Gas  &  Electric  Co.  has 
agreed  to  steam-heating  franchise  pro- 
posed by  the  mayor,  authorizing  company 
to  lay  and  operate  steam-heating  main 
for  a  period  of  twenty  years. 

Transmission  Line — Battle  Ground,  Ind. 
— Public  Service  Comn.  of  Indiana  has 
given  permission  to  Battle  Ground  Light 
&  Water  Co.  to  issue  $5,600  to  make  im- 
provements. Including  building  a  trans- 
mission line  5.2  miles  long. 

Park  Improvements — Houston,  Tex. — 
Plans  prepared  by  George  E.  Kessler,  St. 
Louis,  for  George  H.  Hermann  Park. 
Probable  cost,  yiOO,000.     Address  Park  Bd. 

Park  Improvements — Bartlesvllle,  Okla. 
— See  "Street  Cleaning  and  Garbage  Dis- 
posal." 

Steel  Towers — Los  Angeles,  Cal. — Con- 
tract soon  to  be  let  for  constructing  steel 
towers  for  the  electric  light  plant.  E.  F. 
Scattergood,  Ch.  Electrical  Engr. 

BIDS     DESIRED. 

Park  Work— Jersey  City,  N.  J.— See 
"Water  Works." 

Cable,  Etc. — Chicago,  III.— Until  Oct.  14 
by  Sanitary  Dist.  Chicago  (John  McGil- 
len,  Clk  Bd.  Trus.),  for  multiple  conductor 
cable,  250  k.v.a.  transformers,  and  in- 
stalling mud  drums  in  boilers  at  H.  N. 
May  Plant,  FuUerton  Avenue  and  Chi- 
cago River. 

Fire  Escapes — Jacksonville,  III. — Until 
Oct  18.  by  Bd.  of  Administration,  Frank 
D.  Whipp,  Fiscal  Superv.  Springfield,  for 
erecting  five  fire  escapes  at  the  Jackson- 
ville State  Hospital. 


PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

Dredging  —  Boston,  Mass. — Following 
are  bids  opened  Sept.  29  by  Directors  of 
the  Port  for  dredging  35,000  cu.  yd.  of 
material  in  Neponset  River:  J.  P.  O'Rior- 
den,  Charlestown,  18%  cts.;  Eastern 
Dredging  Co.,  East  Boston,  20.25  cts.;  J. 
S.  Packard  Dredging  Co.,  Providence, 
R.  I.,  23%    cts. 

Iron  Fence,  Boston,  Mass. — Following 
are  bids  opened  Sept.  29  by  Comr.  of  Pub- 
lic Works  for  erecting  an  iron  fence  at 
West  Department  of  the  City  Hospital, 
Spring  Street;  McNeil  Constr.  Co.,  201 
Devonshire  Street,  $8,750;  W.  A.  Snow 
Iron  Works,  14  Portland  Street,  $8,875; 
J.  Caddigan  Co.,  319  Washington  Street, 
$8,960. 

Freight  Shed — Brooklyn,  N.  Y. — Follow- 
ing are  four  lowest  bids  opened  Oct.  1 
by  R.  A.  C.  Smith,  Comr.  Docks,  New 
York,  tor  constructing  a  freight  shed  with 
appurtenances  at  foot  of  Thirty-fifth 
Street,  Boro.  Brooklyn,  Contract  1473: 
(Bidders  of  New  York  City),  Post  &  Mc- 
Cord,  101  Park  Avenue.  $279,845;  Conner^ 
Bros.  Co..  64  W.  Eighty-eighth  Street, 
$281,400;  Snare  &  Trieat  Co.,  Woolworth 
Bldg.,  $281,440;  North  Eastern  Constr.  Co., 
225   Fifth   Avenue,   $288,612. 

-AHead  House  for  Coal-Handling  Plant 
—New/  York,  N.  Y. — Contract  for  head 
house  and  appurtenances  part  of  the  coal- 


handling  plant  for  O.  H.  Perry  &  Son., 
Inc.,  Foot  of  East  Nineteenth  Street, 
awarded  Guarantee  Constr.  Co.,  140 
Cedar  Street,  New  York.  Charles 
Houghin  Higgins,  Engineer,  30  Church 
Street. 

■^sPler — New  York,  N.  Y. — Following  con- 
tracts awarded  by  R.  A.  C.  Smith,  Comr. 
Docks,  New  York,  for  pier  improvements. 
Borough  Manhattan:  Pier  at  West  Twen- 
ty-third Street,  Contract  1471,  Thomas  J. 
Waters  Co.,  271  West  125th  Street,  New 
York,  $36,600  (bids  opened  Sept.  21) ;  ex- 
tending pier  at  Jay  Street,  Contract  1479, 
to  Riverside  Contr.  Co.,  39  Cortland! 
Street,  New  York,  at  $22,266  (bids  opened 
Sept.   28). 

Boardwalk — Stone  Harbor,  N.  J. — Low- 
est bid  opened  recently  for  constructing 
the  boardwalk  submitted  by  Franklin 
Eng.  &  Contr.  Co.,  Philadelphia,  Pa.; 
$33,000  bonds  have  been  sold  for  this 
project. 

*Pler — Baltimore,  Md.  —  Contract  for 
constructin|r  in  (janton,  coal  pier  for 
Pennsylvania  R.  R.  reported  awarded  Ar- 
thur McMuUin,  Singer  Bldg.,  New  York. 
Pier  to  be  66  ft.  wide  and  935  ft.  long,  of 
steel  and  concrete. 

-A-Retalnlng  Wall— Washington,  D.  C. — 
Contract  for  constructing  retaining  wall 
on  west  side  of  Meridian  Park  awarded 
Boyle  Robertson  Constr.  Co.,  Washington, 
at   $21,522    (bids  opened  Sept.   20). 

t^Gradlng  —  St.  Louis,  Mo. — Contract 
awarded  Sept.  23  by  Pitzman  Co.,  Sur- 
veyors, 615  Chestnut  Street,  to  Fruln 
Colnon  Contr.  Co.,  St.  Louis,  for  about 
600,000  cu.  yd.  excav.  for  the  University 
Park  Realty  Co.,  at  16.6  cts.  per  cu.  yd. 

-A-Dralnage — Marlon,  Ark.— Commission- 
ers reported  to  have  awarded  to  Otto 
Kochitittzky  at  Cape  Girardeau,  Mo.,  con- 
tract for  1,600,000  cu.  yd.  of  excavation 
at  $7.07  per  cubic  yard. 


Proposals 


For  Proposals  Advertised,  see  Pages 
42   and   43. 

WATERWORKS. 

Bids  See  Eng. 

Close.  Record. 

Oct.  12.  Valves,  etc.,  Toronto,  Ont.  Sep.  18 
Adv.  Sep.  18. 

Oct.  12.  Centrifugal    Pumps,    Etc., 

Lumberton,  N.   C Sep.  26 

Oct.  12.  Water      Works      Improv., 

Monticello,    Ind Sep.  25 

Oct.  12.  Pump       Station.       Poplar 

Grove,   111 Oct.     2 

Oct.   12.  Water    Works,    Pleasant- 

ville.    Neb Oct.     9 

Oct.    12.  Improvements,    The    Nar- 
rows, Man Oct     9 

Oct.    12.  Water    Works,    Hertford, 

N.   C Oct.     9 

Oct.   12.  Repairs  to  Pumping  Sta- 
tion, Hillyard,  Wash Oct.     9 

Oct.   13.  C.    I.    Pipes,    etc.,   Cincin- 
nati, Ohio   Oct.     9 

Oct.  13.  W.-I.    Pipe,    Etc.,    Jersey 

aty,  N.   J Oct.     9 

Oct.   14.  Main,   Galveston,   Tex Oct.     2 

Oct.   14.  Water      Works,       Attica, 

Kan Oct.     9 

Oct.  15.  Pump,  Marshalltown,  la..  Oct.     2 

Oct.  15.  Tank    and    Tower,    Kana- 
wha, Iowa Oct.      2 

Oct.  19.  Contr.      166,     New     York, 

N.    Y Oct.     2 

Adv.  Oct.  2. 

Oct.    20.  Water  Works,  Miller,  Ind.  Oct.     9 

Oct.   20.  Reservoir,     etc.,     Aurora, 

Minn Oct.     9 

Oct.  20.  Stand  pipe,     Cincinnati, 

Ohio    Oct.     9 

Oct.  21.  Gas   Engines,   Clarksburg, 

W.   Va Sep.  25 

Adv.  Sep.   25,  Oct.  2. 

Oct.   21.  Tank,  pumps,  etc..  Three 

Rivers,  Mich Oct.     9 

Oct.   21.  Pipe,     etc..     Van     Buren, 

Ind Oct.      9 

Oct.  26.  Contract    128,    New   York, 

N.   Y Oct.     9 

Adv.  Oct.  9. 

Nov.    4.  Pumping  Engine,  Galves- 
ton,   Tex Oct.     2 

Adv.  Oct.  2. 

Nov.    9.  W  a  t  e  r     W  k  s.,      Belle- 
ville, Ohio   Sep.  11 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Oct.  11.  South  Bound  Brook,  N.  J.  Sep.  25 

Adv.  Sep.  25. 

Oct.  12.  Compton,   Cal Oct.  2 

Oct.  12.  Dennison,    Iowa Oct.  2 

Oct.    12.  Washington,    D.    C Oct.  9 

Adv.   Oct.  9. 

Oct.    12.  Toronto,    Ont Oct.  9 

Oct.  13.  Cheviot,    Ohio    Oct.  2 

Oct.    13.  Baltimore,    Md Oct.  9 

Oct.    13.  Ogden,    Utah Oct.  9 

Oct.  13.  Trenton,    N.    J Oct.  9 

Oct.  14.  Mansfield,  Ohio Aug.  2S 

Oct.  14.  Ashland,    Wis Oct.  2 

Oct.  15.  Albemarle,    N.    C Oct.  2 

Adv.  Oct.  2,  9. 

Oct.   16.  Cincinnati,   Ohio Oct.  9 

Oct.    18.  Seaside    Park,    N.    J Oct.  9 

Oct.  19.  Beaumont,   Tex Sep.  IS 

Adv.  Sep.  18  to  Oct.  2. 


Bids 
Close. 
Oct.  19.  Washington,   D.   C... 

Adv.  Oct.  9. 
Oct.   20.  Pella,    Iowa 

Adv.  Oct.  9. 
Oct.   20.  Verona,    N.   J 

Adv.  Oct.  9. 
Parkersburg,    Pa.    . . . 

Adv.  Oct.  9. 


See  Eng. 

Record. 

Oct.     9 

. . . .  Oct.     9 

Oct.     9 

Oct.     9 


Oct.  11. 
Oct.  12. 


Oct. 

12. 

Oct. 

12. 

Oct. 

12. 

Oct. 

13. 

Oct. 

13. 

Oct. 

14. 

Oct, 

15. 

Oct. 

15. 

Oct. 

15. 

Oct. 

15. 

Oct. 

16. 

Oct. 

18. 

Oct. 

20. 

Oct. 

22. 

Oct. 

23. 

Oct. 

25. 

Oct. 

25. 

Oct. 

27. 

Oct. 

29. 

Oct. 

29. 

Oct. 

30. 

Oct.  11 


Oct. 

12. 

Oct. 

12. 

Oct. 

12. 

Oct. 

12. 

Oct. 

12. 

Oct. 

13. 

Oct. 

13. 

Oct. 

13. 

Oct. 

13. 

Oct. 

14. 

Oct. 

14. 

Oct. 

14. 

Oct. 

15. 

Oct. 

15. 

Oct. 

15. 

Oct. 

16. 

Oct. 

16. 

Oct. 

18. 

Oct. 

19. 

Oct. 

19. 

Oct. 

19. 

Oct. 

19. 

Oct. 

19. 

Oct. 

20. 

Oct. 

26. 

Oct. 

28. 

Oct. 

28. 

Nov 

1. 

Nov. 

1. 

Nov 

5. 

BRIDGES. 

Connecticut Oct. 

Adv.  Oct.  2. 
Beaufort,    S.    C Sep. 

Adv.  Sep.  18. 

Waukon,  Iowa  Sep. 

Washington,   Kan Oct. 

Illinois     Oct. 

Vlsalia,    Cal Oct. 

Eureka,    Cal Oct. 

Spokane,    Wash Oct. 

Steubenville,  Ohio Oct. 

Bedford,   Iowa    Oct. 

Illinois     Oct. 

Baker,    Mont Oct. 

Huntington,   Ind Oct. 

Los  Angeles,  Cal Oct. 

Concordia,    Kan Oct. 

Boise.    Idaho Oct. 

Ft.    Edward,    N.    Y Oct. 

Concordia,   Kan Oct. 

Columbus,   Ohio    Oct. 

Glenfield,  Pa Sep. 

Illinois     Oct. 

Delphos,   Ohio    Oct. 

Dallas,    Tex Oct. 


PAVING  AND  ROADS. 

Montclalr,    N.    J Oct. 

Adv.  Oct.  2. 

Issaquah,  Wash Oct. 

Salisbury,     Md Oct. 

Terrell.    Tex Oct. 

Fort   Worth,    Tex Oct. 

Paterson,    N.    J Oct. 

Hoboken,    N.    J Oct. 

Columbus,   Miss Oct. 

Des    Plalnes,    111 Oct. 

Hammondton,    N.    J Oct. 

Indiana Oct. 

New    York,    N.    Y Oct. 

Philadelphia,  Pa Oct. 

Idaho Oct. 

Idaho. Oct. 

Albany,   N.   Y Oct. 

Pensacola,   Fla Oct. 

Newport,    Tenn Oct. 

California Oct. 

Logansport,    Ind Sep. 

Beaumont,    Tex Sep. 

Adv.   Sep.    18  to  Oct.   2. 
Washington,  D.  C Oct. 

Adv.  Oct.  2,  9. 

Pullman,    Wash Oct. 

New  York,  N.  Y Oct. 

Indiana Oct. 

Albany,    N.    Y Oct. 

Adv.  Oct.   9. 

Granville,    Ohio    Sep. 

Terrell,     Tex Oct. 

Santa   Barbara,   Cal Oct. 

Pasco,    Wash Oct. 

Indiana Oct. 


It 


HYDRAULIC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Oct.  12.  Irrigation  Work,  St.  Igna- 
tius,  Mont Sep.  18 

Adv.  Sep.  18. 

Reclamation  Work,  Carls- 
bad,   N.   M Oct.     2 

Ditch,        Breckenrldge, 
Minn Oct.     9 

Drainage,    Albany,    111 Oct.     9 

Drainage,  Victoria,  Tex..  Oct.     2 

Riprap,    Philadelphia,    Pa.  Oct.     2 
Adv.  Oct.  2,  9. 

Spillway,    Cincinnati,  Ohio  Oct.     2 

Ditch,  Winamac,  Ind.    . . .  Oct.     2 

Canal      Work,      Modesto, 
Cal Oct.     9 

Riprap   and    Filling,    Gal- 
veston.   Tex Oct.     9 

Dock     Repair,     etc.,     Chi- 
cago, ill Oct.     9 

Ditch      Work,      Mankato, 
Minn Oct.     9 

State     Canal     Work,     Al- 
bany,  N.   Y Oct.     9 

Irrigation    Work,    Mon- 
trose, Col Sep.  26 

Adv.  Sep.  25. 

Irrigation    Work,    Powell, 
Wyo Sep.  25 

Reclamation  Work,  Wash- 
ington,   D.    C Oct.     2 

Channel    Work,     Chicago, 

111 Sep.  25 

Adv.    Sept.   25. 

Irrigation,   H  a  r  1  i  n  g  en, 
Tex Oct.     9 

Dredging,    Newark,    N.   J.  Oct.     9 

Dry     Dock     Gate,     Louis- 
ville,   Ky Sep,  25 

Adv.  Sep.  25  to  Oct.  9. 

Ditches,        Blue        Earth, 
Minn Oct.     9 

State     Canal     Work,     Al- 
bany,   N.    Y Oct.     2 

Flood    Protection,    Ports- 
mouth.   Ohio Oct.     9 

Irrigation     Work,     Wash- 
ington. D.  C Oct.     9 

Adv.  Oct.  9. 

4.  Irrigation     W^ork,     Grand 

Junction,   Col Oct.     9 

Adv.    Oct.    9. 

5.  Irrigation    Work,    Wash- 
ington, D.  C Oct.     9 

Adv.  Oct.  9. 

5.  Trestles,    Pittsburgh,    Pa.  Oct.     9 
Adv.  Oct.  9. 


Oct 

12. 

Oct. 

12. 

Oct. 
Oct. 
Oct. 

12. 
14. 
14. 

Oct. 
Oct. 
Oct. 

15. 
16. 
16. 

Oct. 

18. 

Oct. 

18. 

Oct. 

19. 

Oct. 

19. 

Oct. 

20. 

Oct. 

20. 

Oct. 

20. 

Oct. 

21. 

Oct. 

21. 

Oct. 
Oct. 

21. 
22. 

Oct. 

22. 

Oct. 

26. 

Nov. 

1. 

Nov. 

1. 

Nov. 
Nov. 
Nov. 


Bids  See  Eng. 

Close.  Record.' 

Nov.    8.  Dredge,    Jacksonville,  Fla.  Sep.  11 

Adv.  Sep.  11   to  25. 
Nov.    g.  Reclamation  Work,  Grand 

Junction.    Col Oct.  2 

Nov.    9.  Canal       Work,       Albany, 

N.  Y Oct.  a 

PUBLIC  BUILDINGS  AND 
SCHOOLS. 

Oct.    12.  Akron,  Ohio Oct.  2 

Oct.   12.  Detroit,  Mich Oct.  2 

Oct.   12.  Clearwater,  Neb Oct  2 

Oct.   12.  Little  Falls,  N.  Y Oct.  2 

Oct.    12.  Peru,   Ind Oct.  S" 

Oct.   12.  Nagodeches,   Tex Oct.  a 

Oct.  13.  Naugatuck,   Conn Sep.  11 

Oct.   13.  Nutley,    N.    J Oct.  9. 

Oct.   13.  Chicago,   111 Oct.  9, 

Oct.  14.  Wilkesboro,  N.  C... Sep.  11 

Oct.   14.  Rinard,   iowa Oct.  ft 

Oct.   14.  Ironton,    Ohio Oct.  9 

Oct.   14.  Mountain   Home,    Idaho. .  Oct.  ft 

Oct.  15.  Moberly,    Mo Sep.  18 

Adv.    Sep.    18,    25. 

Oct.   15.  Cleveland,  Ohio Oct.  2 

Oct.  16.  Denton,    Tex Sep.  ll( 

Oct.   16.  Washington.  D.  C Aug.  28 

Oct.  16.  Pensacola,   Fla Sep.  25 

Oct.   16.  O'Fallon,  Neb Oct.  2 

Oct.   16.  Boston,  Mass Oct.  2 

Oct.  16.  East    Cleveland,    Ohio Oct.  6 

Oct.    16.   Yatesboro,     Pa Oct.  $ 

Oct.  18.  Rock   Rapids,   Iowa Sep.  25 

Oct.  18.  Dixon,   111 Sep.  25 

Oct.   18.  Los  Angeles,  Cal Oct.  2 

Oct.   18.  Bridgeport,    Conn Oct.  9 

Oct.   18.  Ventura,    Cal Oct.  9 

Oct.  19.  Norton,    Va Sep.  1 1 

Oct.  19.  Oxford,   Ohio   Sep.  26 

Oct.  19.  Brookings,    S.    D Oct.  6 

Oct.   19.  Trenton,    N.    J Oct.  9 

Adv.    Oct.    9. 

Oct.  19.  Washington,   Ind Oct.  9 

Oct.  19.  Ridgewood,    N.    J Oct.  9 

Oct.   20.  Monmouth,  111 Oct.  2 

Oct.   20.  Seattle,     Wash Oct.  9 

Oct.   20.  Byers,  Kan Oct.  9 

Oct.  21.  Newark,    N.    J ...Oct.  9 

Oct.   22.  New   York,   N.   Y Oct.  9 

Adv.   Oct.   9. 

Oct.   23.  Norfolk,    Va Oct.  2 

Oct.  25.  Washington,    D.    C Oct.  6 

Oct.   26.  Brooklyn.  N.   Y Oct.  2 

Oct.   26.  Des  Moines,   la Oct.  9 

Oct.   26.  Neodesha,   Kan Oct.  9 

Oct.  26.  New  York,  N.  Y Oct.  9 

Adv.  Oct.  9. 

Oct.  26.  Pittsburgh,    Pa Oct.  9 

Oct.  27.  Newcastle,  Ind Sep.  25 

Oct.  27.  Monongahela,    Pa Sep.  26 

Oct.   27.  Ft.   Bliss,  Tex Oct.  2 

Adv.    Oct.   2,   9. 

Oct.   27.  Seattle,    Wash Oct.  2 

Oct.  27.  Northfleld,   Ohio    Oct.  2 

Oct.   27.  Norman,   Okla Oct.  9 

Oct..2S.  Kirksville.    Mo Sep.  26' 

Adv.  Sep.  25,  Oct.  2. 

Oct.   29.  ."Seattle.  Wash Oct.  9 

Oct.  30.  Seymour,   Ind Sep.  25 

Oct.   30.  Athens,    Ohio Oct.  9 

Nov.    I.Merrill,    Wis Oct  1 

Nov.    4.  Wilberforce,    Ohio    Oct.  9 

Nov.    5.  New  Braunfels,  Tex Oct.  2 

Nov.    6.   East  Pittsburgh,  Pa Oct  % 

Nov.    8.  Sidney,    Ohio    Oct.  2 

Adv.    Oct.    2,   9.  - 

Nov.    9.  El  Paso,  Tex Oct.  9 

Nov.  10.  Van  Wert,   Ohio Oct.  Z 

Nov.  12.  Salamanca,    N.    Y Oct  9' 

Nov.  16.  Huntington,    W.    Va Oct.  9 


PRIVATE  BUILDINGS. 

Oct.   12.  Macon,    Ga Oct  2 

Oct.   13.  Youngstown.   Ohio Oct  S 

Oct.   14.  Bellaire,  Ohio Oct.  2 

NEW  INDUSTRIAL  PLANTS. 

Oct.    16.  Peking,   China Oct.     2 

MISCELLANEOUS. 

Oct.  12.  Retaining  Wall,  Pitts- 
burgh. Pa Oct.     2 

Oct.  12.  Street    Lighting,    Fort   H. 

G.    Wright,   N.   T Oct.     2 

Adv.  Oct.  2. 

Oct.  12.  Steel    Furniture,    Capitol, 

Albany,   N.   Y Oct.     2 

Adv.  Oct.  2,  9. 

Oct.   14.  Cables,   etc.,   Chicago,   111.  Oct.     9 

Oct.   15.  El.  Ry.,  New  York,  N.  Y.  Oct.     2 

Oct.  16.  Pumps,  Etc.,  for  Oil 
Plants,  Washington, 
D.  C Aug.  28 

Oct.    18.  Crane  and  Runways,  Steel 

Stairs,  etc.,   Panama Oct.     2 

Oct.  18.  Fire  Escapes,  Jackson- 
ville, IlL    Oct.     9 

Oct.  19.  El.   Ky.,  Philadelphia.  Pa.  Sep.  18 
Adv.    Sep.    18,    25. 

Oct.  19.  Steel    Dome    For    Sale, 

Madison,   Wis Oct.     2 

Adv.  Oct.  2,  9. 

Oct.  20.  Pneumatic    Hoists.,    etc., 

Panama    Oct.     2 

Oct.   20.  Alternators,    etc..    Slater, 

Mo Oct.     2 

Adv.   Oct.  2. 

Oct.  21.  Garbage  Disposal,  New- 
ark, N.  J Oct.     9 

Adv.  Oct.   9. 

Oct.  23.  Hoists,  Washington,  D.  C.  Sep.  26 
Adv.   Sep.    25   to  Oct.    9. 

Oct.  26.  Material  for  water  distill- 
ing plant  for  sale.   Fort 

Caswell,    N.    C Oct.     9 

Adv.   Oct.   9. 

Nov.    3.  Purchase       of       Steamer, 

Newport,  R.  I Oct.     I 

Adv.  Oct.  9. 

Nov.    3.     Jib  Crane,  Panama Sep.  2( 

Adv.  Sep.  25. 

Nov.  17.  Power      Plants,      Btc, 

Washington,    D.    C Aug.  2^ 
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1  r  JI.  IJli. 

«  I  .  4   .  .K  NEWARK.  N.  J. 
.VOTICE    TO   COXTRACTORa 

DISPOSAL  PLANT 

OFFICE  OK  THK   m>ARD  OF  8TRKET 

AND  WATER  COMMISSION BRS. 

CITT  HALX,  NEWARK.  N.  J. 

Oi«U<  mvoaals  wUI  be  raoalvad  by  tit* 
Board  of  Omt  and  Walar  OooimiaaioiMn 
mt  Its  oae*  la  itaa  City  Hall  trom  S-IS  to 
!.*•  o'doek  (l  bl.  ob  Thursday, 
II.  1»I(.  aai*  ouBsd  at  ttas  laa 
boar,  at  a  pabUc  imwtlm  of  tb«  Board,  to 
b*  haU  at  said  tlBM  and  placa. 

Wvr  llM  eoDsctloa.  rMBoral  and  dis- 
poaal  of  aiksa.  rvbbMi  material,  paper 
aad  sartacs  la  the  Ctty  of  Newark,  each 
bid  to  be  a  price  per  year  (or  each  of  Ave 
Jaaaary  1.  ISK.  in  aocord- 
wtth  the  epadflcaUone  therefor. 
wWek  are  to  be  made  a  part  of  this  con- 
tract. 

la  compaHng  pcopoaele   the   totals  bid 
tor  the  entire  period  oC  Hve  years  will  be 


be  nada  on  forms  of  pro- 
I  prapartd  aad  priittad  by  the  Board, 
ct  which  are  attached  to  the 
Btloas  and  description  of 
Said  priatad  forms  of 
aad  spcdOeatloos  will  be 
I  deslrtnc  the  same  at  the 
odkc  of  the  Chief  Engineer  of  the  Board. 
la  the  City  Hall.  Newark.  N.  J.  Bidders 
aaaat  state  la  words  and  flcnres  the  sroes 
pries  par  aaanm  for  which  it  Is  propoaed 
to  do  the  work  ivacilled  la  the  proposal. 
Bach  propoaal  to  be  accompanied  by  the 
lo  wrttlBK  of  a  surety  company, 
to  do  Inisineee  In  New  Jersey, 
shall,  at  the  time  of  putting  In  such 
oblicate  itself  to  the  amount  of 
I1M.M*  that.  If  the  eoatract  be  awarded 
to  the  perooo  or  peraops  msklng  the  pro- 
poaal. It  win.  opoa  Its  belns  so  awarded. 
bceoate  hie  or  their  soreUes  for  the  falth- 
t«d  perfonnaoce  of  said  work :  and  that  if 
tha  said  pcrsoa  or  persona  omit  or  refuse 
to  azeevte  the  contract,  said  surety  com- 
paay  arm  pay  to  the  Oty  of  Newark  any 
^■^~'-  betwosB  the  subs  to  whiah  he 
•r  thsy  aroold  have  been  entitled  upon 
wilililliin  of  the  eonlract  and  that  which 
ths  aty  ot  Newark  may  be  obllscd  to  pay 
the  peraon  or  p«aons  by  whom  such  con- 
trart  atiaU  be  csacntad. 

The  Board  of  Street  and  Water  Com- 
■tesinnin  of  the  City  of  Newark  reaerrea 
to  Usslf  the  risht  to  accept  or  reject  pro- 
paaals  fur  tha  above  work,  as  It  may  deem 
best  t«r  the  Interest  of  the  City. 
By  dttaetioa  of  the 

of  Sirest   and    Water   Corn- 


October  4.  1*U. 


M.  R  SHERRERD. 

Chief  Enclneer. 


open  October  1*,  I*1S. 

BUILDING  EXTENSION  AT 
STATE  HOSPITAL 


THENTOS.   -N-    J. 


will  be  racsiead  at 
of  the  OoTemor,  Trsnton.  N.  J., 
IS  o'cioeli  BOOM,  oa  Toeaday.  Octo- 
ber 1>.  l>li.  tar  taruUbtag  an  labor  and 
iBaUilel  naessBsry  tar  the  further  exteo- 
Mob  of  the  Haass  of  Deteotloo  for  Con- 
«M  aad  Oholaal  Insane  at  the  8UU 
UsBpim.  Trsntoo.  N.  J.,  in  acoordanoa 
aMi  plans  aad  spsrtllcatloaa  on  Sla  In  ths 

sMes  of  tha  Cflwaiiwl of  Cbaritlas 

aad ,  Correctloaa,   ttau   Beoss.   Trsnton, 
tt.  I. 

■sch  Mddsr  BHMt  aoDoopaar  Ma  pro- 
paaal  wttb  a  ceriHed  dMek  for  ten  per 
esBtam  of  tha  smsuBt  of  his  proposal, 
payable  to  hia  order,  propcriy  eadorssd. 
srhieh  mn  be  rsumad  lo  the  iiiisiifiwssful 
bidder  Imwsdiatsly  fMlowtec  the  award 
of  the  eeafract. 

ProposBlB  maat  ba  snelo—d  In  ea- 
velopea  ssslill  and  Biaiksd  Troposala  for 
tha  farther  aateaaiOB  of  the  House  of 
DelSMloa  for  Coanict  and  Criminal  In- 
saas  at  tiM  SlaU  HosplUI.  Trcntoo." 
E.  L  EDWARDS. 
Bscretary  State  Hi 


Official  Proposal  Announcements 

Price.  $J.40  an   inch. — Copy  can  be  received   until 
Thursday  lo  a.  m.  for  issue  mailed  the  next  morning 


Bids  open  October  12,  1915. 

NOTICE   TO    CONTRACTORS. 

STEEL  FURNITURE 

ALBANY.    N.    Y. 

Sealed  proposals  for  steel  furniture  for 
the  State  Tax  Commission,  Oapltoi,  Al- 
bany, N.  T.,  will  be  received  by  the  Trus- 
tees of  Public  Buildings,  Executive  Cham- 
ber. Capitol,  Albany,  N.  T.,  until  2  o'cloclc 
l>.  m.,  on  Tuesday,  October  12,  1915,  when 
they  will  be  publicly  opened  and  read. 
Proposals  shall  be  enclosed  in  an  envelope 
furnished  by  the  State  Architect,  sealed 
and  addressed  and  shall  be  accompanied 
by  a  ceriifled  check  for  1350.00.  The  con- 
tractor to  whom  the  award  is  made  will  be 
required  to  furnish  surety  company  bond 
In  the  sum  of  flfty  per  cent  (50%)  of  the 
amount  of  the  contract  within  thirty  (30) 
days  after  official  notice  of  award  of  con- 
tract and  In  accordance  with  the  terms 
of  apedflcation  2187.  The  right  is  re- 
served to  reject  any  or  all  bids.  Drawings 
and  spedflcatlons  may  be  consulted  at  the 
New  Tork  office  of  the  Department  of 
Architecture,  Room  1224,  Woolworth 
Building  and  at  the  Department  of  Archi- 
tecture, Opitol,  Albany,  N.  T.  Drawings 
and  spedflcatlons  and  blank  forma  of  pro- 
poaal may  be  obtained  at  the  Department 
of  Architecture,  C^apitol,  Albany,  N.  Y., 
utKin  reasonable  notice  to  and  in  the  dis- 
cretion of  the  State  Architect,  Liewis  F. 
Pilcher,  Capitol.  Albany,  N.  T. 

Albany,  N.  T.,  September  28,  1915. 


Bids  open  October  19,  1915. 

FOR  SALE— CAST  IRON  DOME 

MADISON,  WIS. 

The  Capitol  Commission  had  removed 
from  the  old  Capitol  building  Its  cast  iron 
dome  and,  pursuant  to  legislative  act,  had 
the  same  taken  down  so  that  It  could  be 
re-erected,  that  is,  each  part  was  num- 
bered and  drawings  were  made  showing 
the  location  of  each  part  in  any  future  re- 
erection. 

It  now  has  this  material  for  sale  either 
for  Junk  or  otherwise  and  invites  proposals 
for  Its  purchase. 

The  material  which  It  Is  purposed  to 
sell  is  now  stored  on  the  University 
campus  directly  west  of  Main  Hall  and 
It  Is  estimated  that  there  is  of  It  between 
800  and  1,000  tons,  ail  of  which  will  be 
sold  to  the  successful  bidder  with  the  ex- 
ception of  a  few  pieces  not  to  exceed  In 
weight  two  tons  which  the  Commission  de- 
slr«a  to  retain. 

The  condition  of  this  sale  will  be  that 
the  purchaser  shall  purchase  the  material 
in  the  position  which  It  now  Is  and  shall 
pay  for  It  by  the  ton.  It  to  be  weighed 
under  the  supervision  and  Xn  the  satisfac- 
tion of  the  State :  that  he  shall  pay  for  It 
in    cash    before    It    Is    removed    from    the 


Such  twyment  may  be  made  In  install- 
ments as  may  be  mutually  agreed  be- 
tween the  purchaser  and  the  Commission. 

Sealed  proposals  will  be  received  (or  the 
purchase  of  this  material  until  noon  of 
Tuesday,  October  19. 

Proposals  must  be  made  on  blanks 
which  may  be  secured  by  application  to 
the  undersigned  and  must  be  accompanied 
by  a  ccrtlOad  check  of  fl.OOO.OO  made  pay- 
able to  Lew  F.  Porter,  Secretary  of  the 
Capitol  Commission,  and  which  will  be  for- 
fdtad  to  the  8UU  In  case  the  tender  of 
tha  maker  Is  accepted  and  be  falls  to  com- 
plau  tha  purchase  as  per  pro[>osal  and 
herein  prortdad. 

Plana  of  the  original  structure  may  be 
sata  and  Information  may  be  secured  at 
Uas  Capltoi  Commission  office. 

LEW  F.   PORTER, 
Secretary,   C^apltol   Ck>mmiasion 
of  Wisconsin. 

Madison,  Wis.,  September  22,  1915. 


Bids  open  October  26.  191."). 

HIGHWAY  WORK 

OFFICE  OF  THE  STATK  COMMISSION 
OF«K3HWAYS. 

ALBANY,   N.    Y. 

Sealed  proposals  will  be  received  by  the 
undersigned  at  their  office.  No.  55  Lan- 
caster Street,  Albany,  N.  Y.,  at  1  o'cloclc 
p.  m.,  on  Tuesday,  the  26th  day  of  Octo- 
ber, 1915,  (or  the  Improvement  of  the  fol- 
lowing highways  in  the  following  coun- 
ties: 

Albany  (approx.  3.41)  ;  Allegany  (ap- 
prox.  5.25)  ;  Cayuga  (approx.  6.06)  ; 
Clinton  (approx.  3.79)  ;  Columbia  (two 
highways,  4.27;  7.77);  Cortland    (approx. 

4.00)  ;  Erie  (four  highways,  9.14,  4.30, 
4.50,  5.19)  ;  Genesee  (approx.  4.53)  ;  Liv- 
ingston (approx.  7.69)  ;  Madison  (two 
highways,  3.05,^.18)  ;  Monroe  (two  high- 
ways, 0.73,  2.91)  ;  Oneida  (approx.  0.70)  ; 
Onondaga  (approx.  0,18)  ;  Orange  (four 
highways,  3.64,  3.17,  3.70,  0.38)  ;  Schenec- 
tady    (approx.     5.62)  ;     Seneca     (approx. 

5.01)  ;  Steuben  (approx.  5.25)  ;  Sullivan 
(approx.  0.43)  ;  Tioga  (approx.  4.07)  ; 
Tompkins  (approx.  2.48)  ;  Ulster  (approx. 
10.24). 

Maps,  plans,  spedflcatlons  and  estimates 
may  be  seen  and  proposal  forms  obtained 
at  the  office  of  the  Commission  in  Albany, 
N.  Y.,  and  also  at  the  offices  of  the  divi- 
sion engineers  In  wiiose  dlvlalons  the  roads 
are  to  be  Improved.  The  addresses  of  the 
Division  Engineers  and  the  counties  in 
which  they  are  in  charge  will  be  furnished 
on  request. 

The    especial    attention    o(    bidders    is 
called     to     "GENERAL     INFORMATION 
FOR  BIDDERS"  In  the  itemized  proposal, 
spedflcatlons  and  contract  agreement. 
EDWIN  DUFFEY, 

Commissioner. 

IRVING  J.  MORRIS, 

Secretary. 


Bids  open  October  15,  1915. 

SEWAGE  SYSTEM 

ALBEMARLE,  N.  C. 

Sealed  proposals  will  be  received  (or 
labor  and  material  In  connection  with  the 
above  work,  consisting  of  about  four  (4) 
miles  o(  vltrlfled  and  cast  iron  sewers  from 
six  (6)  inches  to  twenty  (20)  inches  in 
diameter,  complete  with  appurtenances,  by 
the  Mayor  and  Board  o(  Aldermen,  at  the 
City  Hall,  Albermarle,  N.  C,  until  (12) 
o'clock,  noon,  of  October  15,  1915,  when 
they  will  be  publicly  opened  and  read. 

Plans  and  specifications  are  on  file  at 
the  office  of  the  Town  Clerk  and  of  the 
Consulting  Engineers.  They  may  be  pro- 
cured at  the  office  of  the  Engineer  in 
Charge,  Albermarle,  and  to  whom  requests 
for  additional  information  should  be  ad- 
dressed. 

A  set  of  prints  consisting  ot  map  and 
details,  together  with  spedflcatlons,  may 
be  procured  by  prospective  bidders  by  ad- 
dressing direct  the  Engineer  In  Charge, 
and  making  a  deposit  of  $25.00,  which  de- 
posit win  be  refunded  upon  the  return  of 
the  plans  and  spedflcatlons  in  good  con- 
dition. 

Each  proposal  must  be  accompanied  by 
a  certifled  check  in  the  sum  of  flve  (5) 
per  cent  of  the  amount  bid  as  evidence  of 
good  faith  upon  the  part  of  the  bidder. 

The  Town  reserves  the  right  to  reject 
any  and  all  bids  or  to  accept  any  which 
may  seem  to  it  to  be  to  the  best  interest 
of  the  Town  of  Albemarle. 

M.    J.    HARRIS,    Mayor. 
J.    D.   8PINKS, 

Engineer  In  Charge. 
ANDERSON  &  CHRISTIE,  INC. 

Consulting  Engineers, 
Charlotte,  N.  C. 


Bids  open  October  26,  igi.'S. 

BUILDINGS 

Sealed  bids  will  be  received  by  tl 
Board  ot  Water  Supply,  at  Its  office 
twenty-second  floor,  Municipal  Buildiin: 
Park  Row,  Centre  and  Chambers  Streets, 
New  York  City,  until  11  a.  m,,  on  Tuck 
day,  October  26,  1915,  (or  CONTRACT 
128,  for  the  construction  of  two  concrett 
stone  and  brick  buildings  at  the  Uptak. 
and  Downtake  chambers  of  Hill  View  res- 
ervoir, in  the  City  of  Yonkers,  Westchester 
County,  New  York.  The  larger  one  of  the 
buildings  is,  approximately,  125  ft.  by  88 
(t.  by  35  (t.  and  the  other  is  somewhat 
smaller.  The  substructures  or  (ounda- 
tlons  o(  these  buildings  have  been  built 
and  the  City  will  furnish  and  erect  the 
roof  covers  (or  the  buildings. 

At  the  above  place  and  time  the  bids 
will  be  publicly  opened  and  read.  Pam- 
phlets containing  information  for  bidders 
and  contract  drawings  can  be  obtained  at 
the  above  address,  at  the  office  o(  the  Sec- 
retary, by  depositing  the  sum  o(  ten  dol- 
lars ($10)  in  cash  or  its  equivalent  for 
each  pamphlet.  For  (urther  particulars, 
apply  to  the  office  o(  the  Principal  Assist- 
ant Engineer  at  the  above  address. 

CHARLES  STRAUSS,  President. 

CHARLES  N.  CHADWICK, 

JOHN  P.  GALVIN, 

Commissioners  o(  the  Board  o( 
Water  Supply. 
GEORGE  FEATHERSTONE, 

Secretary. 


Bids  open  October  20,  1915. 

SEWERS 

PELLA,  IOWA. 
Sealed  proposals  will  be  received  by  the 
City  Clerk  of  the  City  o(  Pella,  Iowa,  for 
the  construction  of  approximately  14,500 
(t.  sanitary  sewers,  18  flush  tanks  and  19 
manholes,  as  per  plans  and  spedflcatlons 
on  flie  in  the  office  o(  the  City  Clerk,  the 
work  to  be  commenced  on  or  before  the 
first  day  of  April,  1916,  and  completed 
on  or  before  the  first  day  o(  July,  1916,  all 
bids  to  be  accompanied,  in  a  separate  en- 
velope, with  a  certified  check  payable  to 
the  order  o(  the  Treasurer  of  the  City  of 
Pella,  Iowa,  in  the  sum  o(  $500.00,  all 
bids  to  be  filed  with  the  City  Clerk  not 
later  than  5  o'clock  p.  m.  o£  the  20th  day 
of  Octot>er,  1915.  Bids  will  be  opened  by 
the  Council  at  7.30  o'clock  p.  m.  of  said 
day,  the  right  is  reserved  to  reject  any  or 
all  bids. 

A.  C.  KUPYER, 

City  Clerk. 


TREASURY  DEPARTMENT,  SUPER- 
vislng  Architect's  Office,  Washington, 
D.  C,  September  28,  1915. — Sealed  pro- 
posals will  be  opened  in  this  office  at  3 
p.  m.,  November  b,  1915,  for  the  construc- 
tion complete  (including  mechanical  equip- 
ment and  approaches)  o(  a  two-story  and 
biisement  stone  and  brick-(aced  building 
of  4925  square  feet  ground  area,  fireproo( 
construction,  composition  roof,  (or  tlie 
United  States  post  office  at  Sidney,  Ohio. 
Drawings  and  specifications  may  be  ob- 
tained from  the  custodian  at  Sidney, 
Ohio,  or  at  this  office,  in  the  discretion  of 
the  Supervising  Architect.  JAS.  A.  WET- 
MORE,  Acting  Supervising  Architect. 


OFFICE  OF  COMMISSIONERS,  WASH- 
Ington,  D.  C,  September  28,  1915.  Sealed 
proposals  will  be  received  at  the  office  o( 
Secretary,  Board  o(  Commissioners,  Room 
509,  District  Building,  until  2  o'clock  p.  m., 
Tuesday,  October  19,  1915,  for  paving 
streets  with  sheet  asphalt,  asphalt  blocks 
and  bitulithic  pavement.  Forms  of  pro- 
posals, specifications  and  necessary  In- 
formation may  be  obtained  from  the  Chief 
Clerk  of  the  Engineer  Department,  Room 
427,  District  Building.  Oliver  P.  Newman, 
Louis  Brownlow,  Charles  W.  Kutz,  Com- 
missioners, D.  C. 


FORT  CASWELL,  N.  C.  SEALED 
bids  are  wanted  until  Oct.  25,  1915,  for 
sale  of  material  for  pure  water  distilling 
plant  consisting  o(  pretreatment  tanks, 
stills,  pumps,  heat  exchange,  iron  plat- 
form and  assortment  valves  and  piping. 
Approximately  350,000  lb.  metal.  All  ap- 
paratus with  exception  two  low  pressure 
pretreatment  tanks  and  one  high  pressure 
pretreatment  tank  which  has  fractured 
flange  are  suitable  for  working  pressure 
o(  100  lb.  per  square  inch.  Information  on 
application  Constructing  Quartermaster, 
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CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


THE  CROP  of  wheat,  oats  and  barley  will  ex- 
ceed all  previous  records,  according  to  the 
forecast  of  the  U.  S.  Department  of  Agricul- 
ture based  on  conditions  on  Oct.  1.  For  the  first 
time  this  country  will  have  a  1,000,000,000-bu. 
wheat  crop,  which  is  more  than  300,000,000  bu. 
in  excess  of  the  last  five-year  average.  The  oats 
crop,  1,517,000,000  bu.,  is  nearly  400,000,000  bu. 
in  excess  of  the  average  for  the  last  five  years, 
and  the  barley  crop,  which  is  much  smaller,  shows 
a  still  greater  proportionate  increase  and  far 
exceeds  the  record.  The  corn  crop,  estimated  at 
more  than  3,000,000,000  bu.,  while  not  a  new 
record,  is  well  in  excess  of  the  last  five-year 
average.  So  also  is  the  potato  crop,  which  makes 
by  far  the  poorest  showing  of  any  of  the  large 
crops. 

To  move  these  crops  will  tax  the  rolling  stock 
of  the  railroads  of  the  country,  and  should  swell 
their  gross  revenues  to  a  good  figure.  The  Inter- 
state Commerce  Commission  has  urged  all  ship- 
pers to  rush  the  loading,  unloading,  handling  and 
return  of  cars,  and  has  revised  demurrage  rules 
to  that  end.  The  large  orders  being  placed  for 
new  cars  are  a  reflection  of  the  fear  of  a  car 
shortage  this  fall  and  winter.  Exports  last  week 
were  only  a  few  thousand  dollars  below  the  high 
record  for  the  week  previous,  and  the  indications 
are  that  the  business  of  the  railroads  in  handling 
export  shipments,  other  than  the  proportion  of 
the  crops  sent  abroad,  to  the  seaboard  will  con- 
tinue to  grow. 

The  Canadian  crops  of  wheat,  oats,  barley  and 
flax  are  estimated  at  a  value  of  $330,000,000. 
Of  the  two  largest,  the  wheat  crop  is  about  23 
per  cent  of  that  in  this  country,  and  the  oats 
crop  about  14  per  cent.  It  is  expected  that  con- 
ditions in  Western  Canada  will  be  materially  im- 
proved when  these  crops  are  marketed. 

Buildings 

A  $100,000  reinforced-concrete  building  has 
been  contracted  for  at  Philadelphia.  A  contract 
has  been  awarded  for  building  a  State  institution 
to  cost  $150,000  at  Skillman,  N.  J.  The  con- 
struction of  a  $500,000  theater  building  has  been 
contracted  for  at  St.  Louis.  Contracts  awarded 
for  building  an  armory  at  Grand  Rapids,  Mich., 
amount  to  more  than  $110,000.  A  university 
building  contracted  for  at  Lincoln,  Neb.,  will  cost 
$111,000.  The  lowest  bids  opened  Oct.  4  for  con- 
structing the  State  institution  at  Sedro  Woolley, 
Wash.,  total  $159,000.  Bids  have  been  received 
for  erecting  a  $90,000  Masonic  temple  at  Terre 


Haute,  Ind.  Bids  will  be  opened  Oct.  19  for 
erecting  a  $100,000  municipal  building  at  Mil- 
ford,  Conn. 

Plans  have  been  filed  in  New  York  City  for  a 
$250,000  asylum,  and  for  two  apartment  houses 
to  cost  $200,000  and  $300,000  respectively.  It  is 
reported  that  a  $500,000  cotton  mill  will  be  built 
at  Albermarle,  N.  C.  Improvements  to  a  steel 
plant  contemplated  at  Martins  Ferry,  Ohio,  will 
cost  $100,000.  A  Minneapolis  company  intends 
to  erect  a  $100,000  office  building.  Plans  are 
being  prepared  for  a  $600,000  theater  in  Chicago. 
A  college  building  to  cost  $100,000  is  contem- 
plated at  Waukesha,  Wis.  Plans  have  been  com- 
pleted for  adding  eight  stories  to  a  Seattle  build- 
ing at  a  cost  of  $100,000. 

Bridges  and  Roads 

Bids  were  opened  Oct.  6  for  constructing  a 
bridge  over  the  Kansas  River  at  Lawrence,  Kan., 
the  lowest  of  which  was  almost  $200,000.  Bids 
will  be  opened  Oct.  19  for  constructing  a  bridge 
over  the  Shenango  River  at  Sharon,  Pa.  Plans 
for  the  $400,000  Harlem  Avenue  viaduct  at 
Buffalo  are  in  the  hands  of  the  State  public  serv- 
ice commission.  The  bids  opened  Sept.  30  for 
replacing  a  bridge  across  the  Schuylkill  River  at 
Phoenixville,  Pa.,  have  been  rejected,  and  an 
engineer  has  been  retained  to  design  a  reinforced- 
concrete  bridge  for  this  location.  Indianapolis 
has  appropriated  its  half  of  the  cost  of  the  $150,- 
000  bridge  to  be  built  over  Full  Creek  in  that 
city.  Bonds  in  the  sum  of  $116,000  for  bridge 
improvements  will  be  sold  the  latter  part  of  the 
month  at  Crown  Point,  Ind. 

Two  contracts  for  constructing  sections  of  the 
Dixie  Highway  totaling  $256,000  have  been 
awarded  at  Dayton,  Tenn.,  and  Bloomington,  Ind. 
Pawnee,  Okla.,  has  awarded  a  $51,000  paving 
contract.  Bids  will  be  opened  Oct.  29  for  con- 
structing 70  miles  of  road  at  Elizabethton,  Tenn. 
The  New  York  State  highway  department  has 
approved  the  construction  of  4%  miles  of  county 
road  at  Buffalo,  to  cost  $90,000.  The  mayor  of 
Boston  has  recommended  the  expenditure  of 
$1,000,000  for  street  pavements  in  1916.  Road 
bonds  in  the  sum  of  $100,000  will  be  sold  Nov.  1 
at  Greenville,  N.  C.  Crown  Point,  Ind.,  has  sold 
road  bonds  totaling  $572,000. 

Waterworks  and  Sewers 

A  contract  has  been  awarded  for  rebuilding  a 
waterworks    dam    at    Dundas,    Ont.      A    $90,000 


waterworks  contract  has  been  let  at  West  Van- 
couver, B.  C.  Bids  are  desired  at  Peapack,  N.  J., 
for  constructing  a  reservoir  and  furnishing  8 
miles  of  pipe.  It  is  reported  that  bids  are  desired 
for  constructing  a  $165,000  waterworks  system  at 
East  Youngstown,  Ohio.  A  report  has  been  sub- 
mitted to  the  board  of  aldermen  of  Fall  River, 
Mass.,  on  the  new  $3,000,000  water  project  for 
that  city.  Surveys  are  being  made  for  new 
water-supply  and  sewerage  systems  at  Grantville, 
Md.  It  is  reported  that  an  $80,000  filtration  plant 
will  be  built  at  New  Albany,  Ind.  It  is  reported 
that  Tulsa,  Okla.,  will  hold  an  election  to  vote 
$600,000  bonds  for  constructing  a  reservoir  and 
waterworks  improvements.  A  company  has  been 
incorporated  to  construct  a  waterworks  sys- 
tem at  Columbia  Falls,  Mont. 

Bids  have  been  opened  on  a  $126,000  sewer 
contract  at  Atlantic  City,  N.  J.  The  lowest  bid 
received  for  sewer  work  at  Forest  Grove,  Ore., 
was  $58,000.  Bids  were  opened  Oct.  15  for  con- 
siderable sewer  work  in  Kansas  City.  Plans 
have  been  prepared  for  a  $61,000  storm-sewer 
system  at  South  Orange,  N.  J.  The  construction 
of  a  sewage-disposal  plant  is  contemplated  at 
Chester,  Pa.  Bonds  amounting  to  $300,000  for 
constructing  a  sewer  system  have  been  voted  at 
Columbia,  S.  C.  An  election  is  to  be  held  in 
Dayton,  Ohio,  to  vote  $700,000  for  sewer  con- 
struction. The  construction  of  a  $2,000,000  col- 
lecting sewer  is  under  consideration  at  Montreal. 

Miscellaneous 

The  contract  for  building  a  wharf  at  the  naval 
station.  Pearl  Harbor,  Hawaii,  has  been  awarded 
at  $155,000.  All  bids  for  the  industrial  railway 
to  be  built  at  the  same  station  were  rejected.  The 
construction  of  a  1000-ft.  pier  has  been  contracted 
for  at  Greenville,  N.  J.  A  contract  for  building 
17  miles  of  dike  at  Cathlamet,  Wash.,  has  been 
awarded  at  $98,000.  The  lowest  bids  opened  Oct. 
9  by  the  New  York  Municipal  Railway  Corpo- 
ration for  the  extension  and  reconstruction  of 
elevated  railroad  lines  in  Brooklyn  total  more 
than  $3,800,000.  Track-elevation  bonds  amount- 
ing to  $160,000  have  been  sold  at  Indianapolis. 
The  elimination  of  grade  crossings  is  being  con- 
sidered at  Youngstown  and  Akron,  Ohio.  A 
flood-prevention  project  to  cost  $6,000,000  has 
been  recommended  at  St.  Louis.  Bonds  have  been 
voted  at  Culver,  Ore.,  for  constructing  a  $500,000 
irrigation  system.  It  is  reported  that  plans  have 
been  prepared  for  a  fourth  pier  to  be  built  at 
Cristobal,  Panama. 


WATERWORKS 


PROPOSED     WORK. 

Rochester,  N.  Y. — Finance  Committee 
reported  favorably  on  request  of  Con- 
troller and  the  Council  to  issue  $100,000 
bonds  for  water  works  extension. 

Grantsvllle,  Md. — Surveys  being  made 
by  William  Harver  of  Frostburg  prepara- 
tory to  the  installation  of  a  water  supply 
and  sewerage  system.  Robert  B.  Morse, 
Chief  Engineer,  Department  of  Health, 
Baltimore. 

Orangeburg,  S.  C. — City  Council  has 
authorized  James  E.  Salley,  City  Elec- 
trician, to  prepare  plans  for  extensions 
to  municipal  electric  light  plant  and 
water  works  system;  cost  approximately 
$50,000. 

Acworth,  Ga. — The  city  authorities  have 
voted  to  construct  a  waterworks  and  elec- 
tric light  plant.  Artesian  wells  will  be 
the  source  of  supply. 

Savannah,  Ga. — Reported  the  building 
of  a  new  water  conduit  is  contemplated. 
Address  W.  J.   Plerpont,  Mayor. 

Falrhope,  Ala. — The  town  is  arranging 
to  take  over  the  water  works  system,  and 
will  also  install  an  electric  light  plant; 
cost  $12,000. 

Henderson,  Tenn. — Bonds  amounting  to 
$57,000  for  water  works,  sewers  and  lights 
will  be  sold  by  the  City  Clerk  on  Oct.  19. 
Frank    L,.  Wilcox,  .St.  Louis,  Mo.,  Engineer. 

East  Youngstown,  Ohio — Chester  & 
Fleming,    Pittsburgh,    Pa.,    are    preparing 


detailed  plans  and  specifications  for  water 
works  to  include  a  complete  distributing 
system,  force  main,  pumping  st^ition, 
filtration  plant  and  standpipe. 

Tiffin,  Ohio — Reported  the  filtration  sys- 
tem at  waterworlts  has  been  condemned 
by  State  Board  of  Health.  A  new  plant 
may  be  installed. 

Brook,  Ind. — The  Brook  Utility  Co.  has 
been  granted  authority  by  the  State  Pub- 
lic Service  Commission  to  issue  bonds  to 
construct  water  works. 

Brookvllle,  Ind. — Water  works  bonds 
amounting  to  $20,525  have  been  sold.  Ad- 
dress Board  of  Town  Trustees. 

Ladoga,  Ind. — Bonds  amounting  to  $12,- 
000  for  water  works  will  be  sold  by  the 
Town  Trustees  Oct.   20. 

Michigan  City,  Ind. — The  Mayor  has 
been  authorized  by  the  State  Public  Serv- 
ice Commission  to  issue  $75,000  bonds. 
These  bonds  to  be  used  for  water  works 
improvements  already  done,  contem- 
plated and  in  process  of  construction. 

Morocco,  Ind. — The  Morocco  Utility  Co. 
has  been  granted  authority  by  the  Public 
•Service  Commission  to  issue  bonds  for 
constructing  water   works  here 

New  Albany,  Ind. — The  New  Albany 
Water  Co.  intends  installing  a  filtration 
plant,  according  to  plans  by  J.  O.  Endris, 
Supt.  of.  the  company;  estimated  cost 
$80,000. 

Wakarusa,  Ind. — The  Wakarusa  Water 
Co.  of  Wakarusa  has  been  granted  per- 
mission by  the  .State  Public  Service  Com- 
mission to  issue  $20,000  stock  for  purpose 
of  constructing  waterworks  in   this  town. 

Aurora,  III. — Board  of  Public  Works 
considering  building  new  reservoir. 


Clinton,  III. — Citizens  voted  $8,000  bonds 
for  repairing  and  reconstructing  reservoir 
at  city  water  plant. 

Frederic,  Wis. — G.  R.  Baacom  of  the 
University  of  Wisconsin.  Madison,  has 
been  asked  to  outline  a  program  for  im- 
provements in  the  village,  and  advises 
that  a  competent  engineer  be  engaged  to 
prepare  a  grade  map  of  the  village  and 
then  plans  and  specifications  for  reloca- 
tion of  water  works,  sanitary  sewers  and 
pavings. 

Madison,  Wis. — Water  Board  is  in  favor 
of    Lake    Mandoca    for    a    future    water 

supply. 

Columbia  Falls,  Mont. — J.  A.  Talbott 
Water  Co.  has  been  incorporated  and  will 
construct  a  water  system  here.  Capital, 
$75,000.  Incorporators:  J.  A.  Talbott,  M. 
T.   Linden  and  others. 

Lee  Summit,  Mo. — Plans  being  prepared 
by  Henrici,  Kent  &  Lowry,  Reserve  Bank 
Building,  Kansas  City,  for  water  works; 
cost  $45,000. 

Tulsa,  Okla. — Reported  City  Council  has 
voted  to  hold  an  election,  probably  Nov. 
2,  to  issue  $600,000  bond  for  construct- 
ing reservoir  and  waterworks  improve- 
ments. 

Seattle,  Wash.— The  Utilities  Commit- 
tee of  City  Councils  has  introduced  a  bill 
authorizing  the  Board  of  Public  Works 
to  seal  by  silting  or  otherwise  approxi- 
mately 1000  ft.  of  the  leaky  impounding 
basin  at  Cedar  Falls.  The  bill  includes 
an   appropriation  of  $25,000. 

East  Side,  Ore. — An  election  is  to  be 
held  in  December  to  vote  $50,000  bonds 
for  municipal  water  system. 


Kellogg,  Idaho — Reported  the  Kellogg 
Water  Power  Co.,  Kellogg,  have  purchased 
water  system  and  will  improve  and  ex- 
tend same. 

McCammon,  Idaho. — Reported  town 
board  desires  estimates  on  cost  of  In- 
stalling waterworks. 

Port  Coqultlan,  B.  C. — Council  has 
passed  the  water  works  bylaw  and  instal- 
lation of  a  municipal  water  system  will 
be  started  early  In  November.  Cost,  $35,- 
000.     John  Smith,  city  clerk. 


BIDS     DESIRED, 

Hartford,  Conn. — Until  Nov.  1,  by  Board 
of  Water  Commissioners  (Fred  D.  Berry, 
Secretary)  for  Contract  14 — clearing  and 
grubbing  southerly  portion  of  basin  and 
Contract  15 — northerly  portion  of  basin 
Nepaug  reservoir  about  400  acres  and  430 
acres  respectively,  advertised  in  the  Engi- 
neering Record.  Caleb  Mills  SaviUe, 
Chief  Engineer,  Pilgard  Building,  Hart- 
ford. 

New  York,  N.  Y.— Until  Oct.  22  by  Wil- 
liam Williams.  Comr.  Water  Supply,  Gas 
and  Electricity,  for  furnishing,  delivering, 
unloading,  stacking  and  storing  c.-l.  pipe, 
special  and  valve  box  castings,  cast-steel 
castings  and  valves.     Security  $3,300. 

Peapack,  N.  J.— Until  Oct.  26  by  Frank 
Ludlow,  Borough  Clk.,  Peapack,  for  fur- 
nishing f.o.b.  Peapack  and  Gladstone,  8 
miles  4  to  8-in.  c.-i.  pipe,  2-in.  galvanized 
wrought-iron  pipe  (extra  heavy);  con- 
structing reservoir  and  valve  house;  ex- 
cavating, etc.  F.  S.  Tainter,  Boro.  Engr,, 
I'eapack. 
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^  _.    M4.— OatU    Occ 

Buraui    Tarda    and 


M    hr 


tanmu    TanU   and    Docks,    Nary    Dapc, 
ra^ktawtoa.  D.  a  «H.  KTStanford.  cC> 
ar  m.fm  taL  ateal  water  tank  and  toww 
at  oaval  proTlni  srovBd.  ladlan  Haad. 

D.   C— Uatfl     Nov.     I.   by 
and  Aecoanla.  Navy  D«- 


parunaat.  WaaUactoa.  D.  C.  for  furnlah- 
li«  at  tha  Navy  Tuda 


twtel  aa  Mtowa: 


mtaccllaneous  ma- 

B»ookIyB.    N.    T..    8ch. 

k     Boatoo.  Masa..  8ch. 

Ottliwa.      BoatoB      and 

ItloB  pip*  at- 

AppUca- 

daatsnat* 

-      onto.— I'BtU  Oct.  M  by  A.  R. 

Callow.  Ctmu.  HurchaoM  aad  SnppUca.  for 
laytaf  tFo  M-ln.  watar  malaa  Cor  tba 
DIvHiois  Avenur  Pumpinc  Station. 


.  OMOk— UatU  Oct.  3  by  Ohio 

Bd.    «(     tlfcalallrattOB.    Oak    and    Nitxh 

(A.  P.  ahaphwd.  Pre*.),  for  fur- 
Hbic    water    aoftenlOK 

Bt     for    iBaUtatkm     for     Feeble- 

_ H.  8.  Rtddte.  Consultinx  Ensr.. 

OMo  Bd.  AdmlnistraUoo.  Ooiumbua. 

Dajrtan.  Ohio— I'mll  Oct.  a.  by  Jamea 
K.  Barlow.  Dlr.  Pub.  Serrloe.  for  con- 
mrmeUcm.  daHvcry  and  oractloa  at  Keowee 
Straat  poBptaw  atetlon.  on*  M,«M,0«e  gat 
daily  capadty,  low  acrvlce.  ateam  driven, 
pwiptiic  ualL 

■aat  VouMatewn.  Ohio.— Reported  de- 
akvd  aatfl  I%c  I  by  Cart  K.  Anderson. 
Clk..  for  constructlnic  water 
Probable  coot  fltt.MO. 

MMdIetown.  Ohio— rmll  Ucl.  IS.  by 
Joha  Kuni.  Clk.  City  Cumn..  for  laylnc 
I<  aad  IZ-ln.  c.i.  water  pipe  wltb  necea- 
aatr  ettlaSB.  valvea.  leoa.  etc..  Flrau  Sec- 
oiid  aad  C&arlea  Streets  and  Ulebart  Ave- 

■iMllMil.  IIL— CnUt  Oct.  M  by  Arthur 
H.  Koehalafcy.  aiy  Qk..  for  conatructln« 
ralBforcod  coactete  tower,  punpinc  sta- 
ttao.  tank,  reacrvoir  and  wall  hoaaa  and 
aiyiienainea.  H.  L.  EnMraon.  Ensr.. 
Itit  Chamber  of  Commerce  Building. 
Chlcaso. 

Jackaenville.  III.— Until  Oct.  Ill  by  B<iard 
AjMBlatratloa.     Sprlnelleld      (Prank     D. 
Flacal     Superv  (.     for     extending 
ad  hydrant*  for  (Ire  protection  at 
School  for  Blind.  Jacksonville. 


Kan. — Until  Oct.  1».  by  Grace  V. 

RMcaway.  City  Clk..  for  fumUhlnir.  erect- 
tam  aad  teadna  oite  trlple-expaiiiiion.  du- 
dlract-actlitc  atcam  pump  with  auz- 
ta.  Black  *  Vaatdt.  Con.  Encra.. 
lalaistata  Btdc,  Kansaa  Oty.  Mo. 

"M  lacetbineoua. " 


PRICES     AND     LETTINOS. 
*/M<<«fea  award  o/  eoalrorr. 

APtiHadatpMa.  Pa^— Contract  for  turbo 
coatrU^wal  poawa  at  Shawniont  Pumplna 
SIsUaa  (M&  OMfMd  Sept.  M)  awarded 
!•  M.  L.   Bayard.  7M  Poana  Bulldinc,  bi 

♦Cla»alaad.  <Mile<— Contract  for  dlsman- 
IMaB  aad  ravablas  pumpe  at  the  DIvl- 
aloa  ptnaploc  otatfon  awarded  Allln- 
Cfcalaiara  Co..  Minneapolis.  Minn.,  at 
aboM  tS.M«. 

^Liverpool.  Ohi»'-Coatra<.-t  awarded  by 
Board  of  <.V»nlrol  as  foDowa:    For  escavai- 
:  aad  rdaforcad  eoocrete  work  for  river 
;  station  and  nitration 
Co..    .Vew   York 
i.ies:  for  force  main 
,    main    to   J.    1.    Dick    of 
Pa.,    for    IM.47Z.      Chaster    A 
PItUbursh.  Fa. 


lac  aad 
lotaka.  BOW  pwantas  sui 
'  I  to  T.  Xonasnle 
nuabiifsK  at  tlM.K 

mmrwvbng 


HWIIbarlwua.    CM*/— Trustees    of    the 
WWNlluii  I      URiveraliy     have     awarded 
for  Improvcmentii   to   the   water 
cost    of    tK  47!    aa    folkiwii: 
sloai  »i-  "^         '   -ower  to  I1tt»- 
bo>sb-l>aa  Molnr  'npany.   Pltts- 

iMf)^.  Pa.,  at  t>.-  well  and  con- 

aacooao.  M.  R.  bun-i  <<••>  «team  pumps. 
WlaaaMa  Puatp  Manufariurlnc  Co.,  Co- 
iMiabiis;  hot  water  elonutr  heater  and 
aflaahis  planl.  Shartle  Machine  Co..  Co- 


borsb-lMa  M< 


USaa  Frsitclaco.  Cal.— 'Vmtract  for 
ctearlBC  floor  at  Hatch  lletcby  Valley 
awardad  A.  J.  Reader  at  |]l.f7&. 

>OMad— ,  Ont.-K!onlract  for  rebulldlnn 
4am  at  the  water  works  awarded  to  f>lck- 
•«■  Birildias  Co..  McPhce.  Kelly  «  Dar- 
■ac  of  Haoilltoo.  Basra.:  John  B.  FVy. 
TowB  Clerk. 

SWw>  VancOMvar.  B.  C.  —  Contract 
aaaidod  by  Mmiletpal  Council  to  Cotton 
Col.  UI4..  of  Vaaeouver.  for  InsUUatlon  of 
"HaHia  Crook  water  aystem  at 
OaalTBct  lacludia  eeaatmetlon  of 
>0  aritaa  of  naUiL  aattltais  basins, 
taak  nmu iidr  wub  a  eapadty  of 
.  Daly  other  bidder  Vanoouver 
_  *  HeailMC  fn .  Vancouver, 
B.  C.  at  tl**.*** 


SEWERAGE  AND  SEWAGE 
DI.SPOSAL 


PROPOSED     WORK. 

•iratford.  Coan/— Preliminary  stepa  aa 
Id  <1M  •sCabMotaMat  of  a  sewefasa  sys- 
t««  mn  baias  diariiwiil  by  the  Board  of 
Plaaaea.    ProbaMe  ooat  tlMjtm. 


South  Orange.  N.  J.— Plans  prepared  by 
Bdmund  K.  Halsey.  Township  Engr..  for 
a  ayatem  of  stonn  aewers  on  the  slope  In 
Maplewood  section  of  South  Orange  town- 
ship; coat  about  $«I,400. 

Chaotar,  Pa. — Reported  extension  of  the 
8eweras»  system  and  the  construction  of 
a  aewase  dlspoaal  plant  Is  contemplated. 

Oroansburg,  Pa. — Reported  Borough 
Council  considering  sites  for  proposed 
sewage  disposal  plant 

CrtsftaM,  Md.  —  The  Slate  Board  of 
Health.  Baltimore,  has  ordered  the  Mayor 
and  the  City  Council  to  submit  plans  and 
si>eclflcatlons  for  a  complete  sewerage 
system.  Robert  B.  Morae.  Ch.  Engr., 
Dept.  Health,  Baltimore. 

Columbia,   S.   C. — Citixens  Oct.   5   voted 
tlN,WM  bonds  for  constructing  sewer  sys- 
U  A.  Grifflth,  Mayor. 


Eustia.  Fla.— Citlsens  voted  |60,000 
bonds  to  construct  a  sewerage  aystem  and 
hard  surfaced   streets. 

Starks,  Fla. — Citixens  voted  126,000  sew- 
er and  $lt,000  paving  bonds.  In  addition 
U8,000  will  be  si>ent  for  paving.  Mc- 
Crear)-  A  Co.,  Atlanta,  Ga.,  Engrs. 

Alliance,  Ohio— Kort.v  thousand  dollars 
sewage  disposal  bonds  will  be  sold  Oct.  25, 
by  Charles  O.  Silver,  City  Aud. 

Dayton,  Ohio. — An  election  soon  to  be 
held  to  vote  on  following  bond  Issues: 
$4(7,000  for  a  city  portion  of  street  sew- 
age Improvements;  tlSO.OOO  for  real  estate 
needed  for  Are  houses  and  also  for  addi- 
tional Ore  apparatus,  |2&2,000  for  large 
storm  aewers  In  downtown  districts,  |5,000 
(or  water  works  extensions,  $18,000  for 
street  and  highway  improvements,  $50,- 
000  for  new  work  house,  $115,000  for  bridge 
over  Mad   Kiver  at  Keowee  Street. 

Toledo,  Ohio. — Sewer  bonds  amounting 
to  $C0,U00  will  be  sold  Nov.  3  by  County 
Commissioners.  About  live  miles  of  sewer 
construction   i.s  contemfilated. 

Springfield,  Ohio,— <!ontracts  soon  to  be 
let  for  ci>n»lructlng  Koee  Street  storm 
water  sewer.  l»wry  Avenue  sewer,  storm 
sewer  in  Lilierty  Street  (cost  $10,000)  and 
Mulberry  Street  sewer.  Address  Director 
Public  Service. 

Youngstown,  Ohio. — Plans  of  City  En- 
gineer R  .M.  I.lllle  for  tlie  proposed  Mill 
Creek  district  sewer  have  been  approved 
by  Council  and  authorized  submitted  to 
the  State  Hoard  of  Health  for  approval. 

Xsnia,  Ohio.— Bonds  for  $60,000  will  be 
soM  Nov.  2  by  C.  K.  Logan,  City  Aud., 
for  constructing  sewage  disposal  plant. 

Bloomlngton,  III, — C^fllcials  of  Blooming- 
ton  ami  .Normar  considering  the  valley 
sewers   disposal   plant. 

Frederic,   Wis. — See  "Waterworks." 

Burlington,  lows.— Keported  contract 
soon  to  DC  let  for  constructing  a  sewer 
system  in  IJncolnville.  Address  City 
Engr. 

Beaumont,  Tex, — See  "ll|>draulic  Con- 
struction and   lEivcr  Improvements." 

Wsco,  Tex. — An  election  is  to  be  held 
Oct.  1»  to  vote  $7r>.000  bonds  for  con- 
structing sewage  disposal '  plant. 

Muskogee,  Okla. — Citizens  voted  $23,000 
bonds  to  contsruct  sanitary  sewer  to  the 
Arkansas  River, 

Montreal,  Que, — Building  of  a  $2,000,- 
000  collecting,  sewer  to  serve  northern 
wards  is  reported  under  consideration. 


BIOS     DESIRED. 
New    York,    N,    Y.— See    •Electric    Rail- 
ways." 

Vorktown  Heights,  N,  Y.— Until  Nov. 
»,  by  William  11.  C>»good  Fields,  president 
Board  uf  Managers,  New  York  State 
Training  School  for  Boys,  for  sewerage 
and  sewage  disposal  jilnnt  at  said  school 
advertised  In  the  F'nglneering  Record. 
L«wls  F.  Pllcher.  State  Archltcif,  Albany. 

Ellzsbeth,  N.  J,— Reported  desired  until 
Oct.  I>,  by  County  Board  Chosen  Free- 
holders for  .'>ii2  lin.  ft.  tile  underdraln 
along  West  Held  Avenue  from  Hay  way, 
Kllzabeth  to  Walnut  Streets,  Roselle  Park. 
Jacob  I...  Bauer,  Co.  Engr.,  120  Broad 
Street,   Elizabeth. 

Mansfield,  Ohio. — Reported  desired  until 
f>ct.  26  by  Director  Pub.  .Service  for  con- 
structing 8I«<>  ft.  12.  10  and  8-ln.  sewer. 
W.  J,  llazelllne.  City  Engr. 

Uppsr  Alton,  III.- Until  Oct.  25  by  Board 

Adrnliiiiiratlon    (Frank    D.    WhInp,    Fiscal 

Springfield,     for    sanitary    and 

'er  sewers  and  tunnel  drain  con- 

etc. ;    also    for    tunnel    work    at 

Alton  St;tte  Hcspital,  Upper  Alton.      James 

B.     Dilielka.    State    Archt.,    130    N.    Fifth 

Avenue,  Chicago. 

Plymouth,  Wis.— Reported  desired  until 
r>ct.  I>  by  H.  A.  I^edke,  City  Clk.,  for 
11,»*0  ft,  C  to  12  In.  sanitary  sewers. 
Jerry  Donahue,  Engr.,  Sheboygan. 

Algona.  Iowa.— Until  Oct.  27  (readver- 
lUernent)  by  8,  W.  Crommeil,  City  Clk., 
for  constructing  sanitary  sewers. 

Elliott,  Iowa, — I'ntil  Oct.  19  by  Town 
<'Ierk  (or  constnictlng  sanitary  sewer 
mains  and  laterals.  In  all  about  11,652  6 
to  J»-in.  pipe,  103  manholes.  Bids  will  bc- 
recelved  on  vltr.  clay  and  concrete  pipe. 
Theodore  H.  I»  I.ay,  ConsullInK  Engr . 
Creslon,  Iowa. 


'^Milwaukee  Wis. — Following  are  details  of  the  four  lowest  bids  opened  Sept.  17 
oy  the  Department  of  Public  Works  for  constructing  Lake  Street  sewer,  including 
the  tunnel  section,  all  shafts,  manholes,  and  outfall  section;  (a)  A.  J.  Hewitt,  Mil- 
waukee $150  789-  (b)  M.  Synovitz.  Milwaukee,  $168,055;  (c)  J.  Ferry  &  Sons,  Balti- 
more    $li5,90l;    (d)    M.    .\.    Herrin    &    Sons,    Baltimore,    $180,995.      Edward    F,    Leidel, 

l^sHSgi  and  construction  Of  concrete  sewer  and^U)^^      ^^(^b)^      ^^(^c)^      ^«). 

865  excavation  'and  construction  of  concrete  sewer  and  ^^^^       ^^^^       ^^  _.^       ^^^^ 

164.5  construction  of  outfall  sewer,  revetment  and  back- 

*aiii«i.                                            IJ.oU  oO.OO  ^ii.OU  ^5.00 

Manhole  Lake'and  Hubbard  Street  excav.  and  constr...,TO0.00  400.00  125.00  800.00 

Manhole  Lake  and  Seventh  Street  excav.  and  constr. .  .800.00  400.00  2,000.00  800.00 

Manhole  I^ke  and  Fourth  Street  excav.  and  constr. ..  .800.00  400.00  2,000.00  800.00 

l»\nr^,!;?„r''"'°'*'-    ''    '^'^'..^'^  !'"•.. "'."^^^^  10.00        10.00        16.00 

'''}ir.''''\^..C"''°'''""'°'".''^"^-''-^  1^00        15.00        18.00 

22  manholes    frame  and  covers 15.00       20.00        15.00       24.50 


Chatfield,  Minn.— Until  Oct.  22  by  John 
Chermak,  City  Clk.,  for  furnishing  ma- 
terial and  constructing  about  3800  f..  b 
and  8-in.  vit.  pipe  sewers,  also  for  sew- 
age disposal  plant  consisting  of  Imhoft 
tank,  disinfecting  plant,  etc. 

San  Benito,  Tex.— Until  about  Oct.  30, 
by  J.  H.  Lvons,  Mayor,  for  constructing 
a  sewage  disposal  plant  to  cost  about 
$5,000.  Texas  Engineering  &  Sewer  Com- 
pany of  Pittsburgh,  Tex.,   Engrs. 

Sumner,  Wash.— Reported  desired  until 
Oct.  20.  bv  J.  B.  Barron,  Town  Clk.,  for 
constructiiiB  lateral  sewers  on  Ryan  St. 
Probable    cost,    $11,000. 

Enterprise,  Ore, — Reported  desired  until 
Oct.  20  by  W.  F.  Savage,  City  Recorder, 
(or  constructing  about  24,000  Un.  ft.  lateral 


PRICES     AND     LETTINGS, 
iflndicatea  award  of  contract. 

Boston,  Mass. — The  following  are  the 
four  lowest  bids  opened  Oct.  6  by  thr. 
Metropolitan  Water  and  Sewerage  Boarn 
for  constructing  Section  I  of  the  Deer 
Island  Outfall  Sewer:  George  M.  Bryne, 
166  Devonshire  Street,  Boston.  $43,370; 
Bay  State  Dredging  &  Contr.  Co.,  Bos- 
ton, $44,358;  J.  H.  Ferguson,  Dorchester. 
$50,584;  W.  H.  Ellis  &  Son  Co.,  p:ast  Bos- 
ton, $57,832.  The  detail  bid  of  George  M. 
Bryne,  the  lowest  bidder,  is  as  follows: 
765  ft.  78-ln.  outfall  sewer  in  trench, 
$18.00;  400  ft.  60-in.  c.-i.  pipes  in  dredged 
trench.  $40.00;  20  yd.  brick  masonry, 
$20.00;  1650  yd.  concrete  masonry  in 
trench,  $8.00. 

Atlantic  City,  N,  J, — F'ollowing  are  the 
four  lowest  bids  opened  on  Oct.  7  by  City 
Comrs.  for  constructing  extensions  to  the 
storm  water  drainage  system:  James 
Ferry  &  Sons.  2411  Madison  Avenue,  Bal- 
timore, Md..  $125,921;  M.  B.  Markland, 
1315  Atlantic  Avenue,  Atlantic  Citv,  $147,- 
856;  Culp  Co.,  Inc..  East  Forty-third 
Street  and  Twentieth  Avenue.  Paterson, 
$150,039:  Atlantic  Constr.  &  Supply  Co., 
925  Mediterranean  Avenue,  Atlantic  City, 
$159,598.     D.  H.  V.  Bell,  City  Clerk. 

-A^Glen  Gardner,  N,  J, — Contract  award- 
ed by  Bd.  of  Managers,  New  Jersey  Sani- 
tarium for  Tuberculous  Diseases,  for  ad- 
ditions to  sewage  disposal  plant  (bids 
opened  Oct.  4)  to  New  York  Sewage  Dis- 
posal Co.,  New  York,  N.  Y, 

Findlay,  Ohio. — Lowest  bid  opened  Oct. 
5  for  constructing  storm  and  sanltarv 
sewers  on  West  Lincoln  and  Hardin 
Streets  submitted  by  William  Wilson  of 
Findlay.     Joe  Page,  City  Clerk. 

♦Knox,  Ind. — County  Auditor  writes, 
contract  for  constructing  sewers  and  three 
Iron  bridges  awarded  Rochester  Bridge 
Co.,  Rochester,  Ind.  E.  E.  Horner  of 
Knox,  Ind.,  and  O.  Lucas  of  Aldine,  Ind. 
(bids  opened  Oct.   5). 

*Forest  Grove,  Ore,— Following  are  three 

In-vo-i  • <^■.p...,l  rfc— 'II'-  bv  ("itv  Cmip- 

ell  for  constructing  a  sewer  svsteni.  Bids 
?f*,5.''*  ■*"'*  O"  <='ay  and  concrete  pipe: 
E.  W.  Elliott,  Portland,  $58,448  (awarded 
contract):  Jaeobsen  Hade  Co.,  Portland, 
ItMi.'!-  <^le'''«ch  &  Joplin,  Portland. 
«Dti,424. 

VIsalla,  Cal.— The  following  are  the  four 
lowest  bids  opened  Oct.  6  for  constructlne 
sewers:  Michael  Murphy.  1321  Milvia 
Street  Berkeley  $40,500;  C.  L.  Bienfleld. 
•/.'},'!  '"V"'"'.'"^"'  »''fl.865;  Mlagennovich  & 
Gillespie.  y>B  Angeles,  $41,825;  James 
Kennedy,  San  Francisco,  $47,251  L  E 
MeCabe.  city  engineer. 


BRIDGES 


PROPOSED     WORK. 

Buffalo,  N.  Y.— Public  Service  Coran. 
considering  plans  for  constructing  Har- 
lem Avenue  viaduct;  cost  $400  000  The 
state  to  contribute  $ioO,000  of  cost 

i./'f.l*D2"'iJ^'-u."'-.'r^ontract  about  to  be 
i^Li^n^^-  freeholders  for  erecting  bridge 
TWnrS^kf^'l"  ?"'l''  on  Newark-Pompton 
Turnpike;  cost  about  $40,000.  Garwood 
FcrgUMon,  County   Engr  ^.trwooa 

er!?*nf'"f';t71.-.,  P»-— Reported  commlssion- 
wm?er,Vrr  I'^.^i"'!''  Northampton  counties 
will  repair  and  strengthen  wooden  bridcc 
•""'SJ,  l-^high  River  here.  E.nimatfd 
cost  $40,000.  Robert  Rathbun  of  AHen- 
town,  engineer  for  Lehigh   County. 

Phoenlxvllle,   Pa. — B    H     Davi.    -njhit.. 
hall  BuiUllng.'New  York"e/,;':..;!e^,  ^J"'^; 


Commissioners  of  Montgomery  and  Chea- 
ter Counties  as  Consulting  Engineer  to 
design  and  superintend  construction  of  a 
reinforced  concrete  bridge  over  the 
Schuylkill  River  between  Phoenixville  and' 
Mont  Clare  to  replace  large  covered 
bridge  destroyed  by  Are  early  this  sum- 
mer. Bids  opened  Sept.  30  for  this  bridge 
were  rejected. 

Charleston,  8.  C. — The  Carolina,  Atlan- 
tic &  Western  Ry.  Co.  applied  to  War 
Dept.  for  permission  to  construct  draw 
bridges  over  Asliley,  Stono,  Edisto  and 
.\Hhepoo  Rivers  in  South  Carolina. 

Chattanooga,  Tenn. — Reported  Southern 
Ry.  Co.  (W.  H.  Wells,  Acting  Ch.  Engr., 
Washington,  D.  C.)  contemplates  erecting 
concrete  bridge  over  railroad  tracks  at 
Oak  Street  on  site  of  present  structure. 

Indianapolis,  ind. — City  Council  has  ap- 
propriated $75,000  for  constructing  a  stone 
bridge  over  Fall  Creek  at  North  Meridian 
Street.  The  County  Commissioners  are 
to  appropriate  a  like  sum.  The  complete 
bridge  to  cost  $150,000. 

(Vlankato,  Minn, — H.  F.  Blomqulst,  City 
Engr.,  writes  that  no  bids  were  opened 
Oct.  1  for  constructing  the  concrete  bridge 
across  'Minnesota  River  at  Main  Street. 
Changes  are  being  made  in  the  plans  and 
no  date  .vet  set  for  the  receiving  of  bids. 

iVIInneapolis,  IVIinn. — Tlie  city  council 
has  ordered  un  issue  of  $85,000  bond  for 
continuing  work  on  construction  of  the 
ornamental  concrete  arch  bridge  across 
Mississippi  River  at  Third  Avenue,  south. 

Columbus,  Mont. — See  "Paving  and 
Roads." 

Galveston,  Tex. — Hartholow-Willits  Eng. 
Co.,  2202  Mechanic  Street,  are  Managing 
Engineers  of  the  proposed  bridge  to  be 
constructed  across  the  bay  to  serve  dur- 
ing the  construction  of  the  causeway.  It 
has  not  been  definitely  decided  whether 
the  bridge  will  be  built,  but  if  consitructed 
it  is  to  be  wood  on  pile  foundations  and 
cost  $40,000. 

Afton,  Okla. — Pee  "Pub  ic  Buildings 
and    Schools." 

BIDS     DESIRED. 

Newark,  N.  J. — Until  Oct.  25.  by  Wm. 
Cardwell,  Chmn.  Com.  on  Roads,  Assess- 
ments and  Speedways,  Co.  Bd.  Chosen 
Freeholders,  Newark,  for  constructing  a 
concrete  steel  I-beam  bridge  on  Hobart 
Gap  Rd.  over  Canoe  Brook,  Livingston 
Township.     Fred  A.  Reimer,  Co.  Engr. 

Sharon,  Pa,— Until  Oct.  19  by  County 
Commissioners.  Mercer  (H.  T.  CJomstock, 
Clk),  for  furnishing  material  and  con- 
structing a  highway  bridge,  including 
substructure  and  superstructure,  over 
Shenango  River  on  State  Street,  and 
dredging  Shenango  River  above  and  be- 
low site  of  bridge.  Bids  to  be  submitted 
on  alternate  designs  of  steel  and  concrete 
bridges.  Lewis  E.  Burnside,  Grove  City, 
County  Engr. 

Frederick,  Md.— Until  Oct.  19  by  State 
Roads  Comn.  (W.  M.  Marcy,  Secy.),  Bal- 
timore, for  Contr.  F  23 — Repointing  walls 
and  copinK.  Jug  Bridge  over  Monacacy 
River,  along  State  Road  east  of  Frederick. 

Blalrsville,  Ga.— ITntil  Oct.  23,  by  V.  I. 
Rntt.  Ordinary,  Union  County,  for  con- 
structing a  192  ft.  steel  bridge  known  as 
Thompson  Bridge,  across  Notla  River, 
main  span,  112  ft.,  west  approach  30  ft. 
sp.an,  east  apiiroach  25  ft.  span,  substruc- 
ture to  consist  of  two  reinforced  concrete 
piers,  and  two  reinforced  concrete  abut- 
ments  with   wing   walls,   etc. 

Covington,  Ky.— Until  Oct.  28  by  -J. 
Mason  Hawk,  Comr.  Pub.  Property,  for 
pier  work  for  a  bridge  to  carry  duplicate 
supiily  main  of  Licking  River  advertised 
in  Engineering  Record.  George  Hornung, 
Consulting  Engr.,  Wool-Sack  Bldg.,  New- 
port. 

Lebanon,  Ind,— Until  Oct.  18  by  the 
County  Commissionei-s  for  constructing 
two  reinforced  concrete  bridges  and  re- 
pairing one  bridge.  D.  M.  Clark,  County 
Auditor. 

Mankato,  Kan, — Until  Oct.  26,  by  Coun- 
ty Clerk,  Mankato,  for  constructing 
Wilder  Bridge,  a  steel  truss  superstruc- 
ture, 80  ft.  span,  16  ft.  roadway,  reinforced 
concrete  floor,  plain  concrete  abutments, 
on  Buffalo  Creek.  4..'i  miles  from  Randalls 
Station. 

Lincoln,  Neb.— Until  Oct.  22  by  H.  E. 
Wells,  (,"o.  Clk.,  for  constructing  bridge 
over  Oak  Creek  Channel.  Bids  to  be  sub- 
mitted on  the  following:  80-ft.  steel  span, 
74-ft.  reinforced  concrete  arch,  double  60- 
ft.  reinforced  concrete  .irch.  and  double 
50-ft.   reinforced   concrete  arch. 
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Kansas  City,  Mo. — Until  Oct.  21,  at  of- 
fice of  Allen  C.  Southern,  Co.  Controller, 
for  constructing  two  steel  bridges,  em- 
banl<ment  and  rip-rap,  a  concrete  bridge 
and  plain  concrete  arch  culvert. 

St.  Louis,  Mo.—r Until  Oct.  22,  by  Board 
Public  Service,  for  constructing  rein- 
forced concrete  viaduct   on   Choteau   Ave. 

Harrlsburg,  Tex. — Until  Nov.  1,  by  H.  L. 
Washburn,  Co.  Aud.,  Houston,  for  con- 
structing bridge  over  Brays  Bayou  at 
Harrisburg.     H.    L.   Washburn,    Co.    Engr. 

Walla  Walla,  Wash.— Until  Oct.  25  by 
County  Commissioners  for  constructing  a 
steel  truss  bridge  with  tubular  piers,  100- 
ft.  span.  G.  C.  Cookerly,  County  Engi- 
neer. 

Madera,  Cal. — Until  Oct.  18  for  con- 
structing a  bridge  over  Fresno  River  at 
D  Street,  to  cost  $10,.S00.  Leonard  &  Day, 
San  Francisco,  Designing  Engineers.  W. 
C.  Utter,  City  Clerk. 

San  Diego,  Cal.— Until  Oct.  21,  by  J.  T. 
Butler.  Clk.  Co.  Bd.  Superv..  for  con- 
structing reinforced  concrete  bridge  over 
San  Elijo  Lagoon,  on  State  Highway  at 
Cardiff. 

San  Jose.  Cal. — Until  Oct.  25,  by  Henry 
A.  Pflster,  Clk.  Co.  Bd.  Superv.,  for  con- 
structing reinforced  concrete  bridge  on 
New  Avenue. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

•  Providence,  R.  I. — Contract  for  steel 
work  for  highway  bridge  over  Moshassuck 
River  at  Randall  St.  awarded  by  Bd. 
Contract  &  Supply  (bids  opened  Sept.  27) 
to  Shoemaker  Co.,  Hartstown,  Pa.,  at 
$4,870. 

-ABatavia,  Ohio.  —  Contract  for  con- 
structing bridge  over  Little  Fork  of  Big 
Miami  River,  known  as  Milford  Bridge 
(bids  opened  Oct.  4).  has  been  awarded 
Rochester  Bridge  Co.,  Cincinnati.  C. 
Searles,  Co.  Aud. 

♦Crown  Point,  Ind. — Edward  Simon, 
county  auditor,  writes  contract  awarded 
for  constructing  pony  truss  span  bridge 
over  Hart  Ditch  in  town  of  Munster  (bids 
opened  Oct.  7)  to  Barnes  &  Shearer  ol 
Hobart  at   $4,696. 

Cedar  Rapids.  Iowa — See  "Paving  and 
Roads." 

Lawrence,  Kan. — Following  are  the 
four  lowest  bids  opened  Oct.  6  for  con- 
structing reinforced-concrete  bridge: 
Missouri  Valley  Bridge  &  Iron  Co., 
Leavenworth,  Kan.,  $199,910:  Monarch 
Engineering  Co.,  Fall  City.  Neb.,  $209,769: 
Winston  Bros.,  Minneapolis.  Minn.,  $211,- 
052:  Vang  Constr.  Co..  Chattanooga, 
Tenn..  $214,000;  Hedrick  &  Cochrane, 
consulting  engineers.  Interstate  Bldg., 
Kan.sas  City,  Mo. 

•  Leavenworth,  Kan.  —  Contracts  for 
constructing  twenty-seven  county  bridger 
awarded  by  County  Comrs.  Sept.  28  to 
Leavenworth  Bridge  Co..  Leavenworth, 
E.  F.  Bowman  and  J.  F.  Ward:  total  cost 
$26,787. 

•  Nashua,  N.  H, — Following  are  four 
lowest  bids  opened  recently  for  construct- 
ing reinforced  concrete  bridge  over  Pen- 
nichuck  Brook  between  Nashua  and  Mer- 
rimack; Hynes  Constr.  Co.,  $10,360; 
alternate  bid,  $8,500  (awarded  on  alter- 
nate bid);  H.  P.  Cummings,  $10,974;  Bay 
State  Dredging  and  Constr.  Co.,  ?11,500; 
alternate  bid,  $11,300;  C.  W.  Keith,  $11,- 
&45;  George  P.  Winn,  city  engineer. 


PAVING  AND  ROADS 


PROPOSED     WORK. 

Boston,  Mass. — Mayor  Curley  recom- 
mends expenditure  next  year  of  $1,000,000 
for  street  pavements. 

Buffalo,  N.  Y. — State  Highway  Depart- 
ment lias  notified  Board  of  Supervisors  of 
its  approval  of  the  county's  plan  for  the 
improvement  of  the  Transit  Road  from 
Dcpew  to  the  Buffalo  city  line  at  Broad- 
way. It  is  proposed  to  construct  about 
4^/^  miles  of  road,  one  section  waterbound 
macadam,  one  section  bituminous  mac- 
adam and  one  section  concrete.  Cost  to 
the   county   about    $90,000. 

Contract  about  to  be  let  for  paving  East 
Woodlawn  and  Heusey  Avenues  with  as- 
phalt and  Spaulding  and  Springer  Streets 
with  brick. 

Montclair,  N.  J. — Harry  Trippett,  Town 
Clk.,  writes  all  bids  opened  Oct.  11  for 
paving  Upper  Mountain  Avenue  have  been 
rejected. 

Greensboro,  N.  C. — Macadam  road  2 
miles  long  is  to  be  constructed  between 
Greensboro  and  High  Point  i>y  county. 

Greenville,  N.  C. — Road  bonds  amount- 
ing to  $100,000  will  be  sold  Nov.  1  by 
County  Commissioners  (Brascoe  Bell, 
Clerk);  advertised  in  Engineering  Record. 

Eustis,  Fla. — See  "Sewerage  and  Sew- 
age  Disposal." 

Starke,  Fla. — See  ".Sewerage  and  Sew- 
age  Disposal." 

Euclid,  Ohio.— $12,352  bonds  will  be  sold 
Nov.  8  by  H.  S.  Dunlop,  Village  Clk,,  for 
paving  Chardon  Road  with  brick. 

Independence,  Ohio. — Bonds  for  $9,500 
will  be  sold  Nov.  1  by  Arthur  J.  Goudv. 
Village  CTk.,  for  improving  Breckville 
Road. 


Lorain,  Ohio. — County  Comrs.  consider- 
ing paving  Lake  .Shore  Drive  from  city 
limits  of  Lorain  to  Cuyahoga  county  line. 

Zanesvllle,  O. — County  Comrs.  consider- 
ing grading,  graveling  and  macadamizing 
.South   River  Rd. ;  cost  about  $49,000. 

Crown  Point,  Ind. — Gravel  road  bonds 
amounting  to  $572,000  have  been  sold  by 
county  commissioner. 

Hartford  City,  Ind. — Contract  soon  to 
be  let  by  County  Commissioners  for  con- 
structing Brown  Studabaker  and  Phile- 
baum  Road. 

Geneva,  111. — Property  owners  of  West 
Third  Street  have  petitioned  board  of 
local  improvements  for  brick  pavement. 

Peoria,  III. — Bd.  Local  Improvements 
considering  paving  Seventh  Avenue, 
Kansas  Street  and  New  York  Street. 

Frederic,   Wis. — See   "Waterworks." 

HIbbing,  Minn.  —  The  injunction  re- 
straining the  city  from  constructing  a 
paved  highway  from  Hibbing  to  Alice,  a 
distance  of  one  mile,  and  completing  a 
long  concrete  conduit  for  sewers,  has 
been  dismissed.  It  is  expected  work  will 
be  under  way  very  soon. 

Minneapolis,  Minn. — City  Council  has 
been  asked  to  make  an  appropriation  for 
paving  the  creosoted  wood  block  on  Cedar 
Avenue  about  eight  blocks  and  on  Thirty- 
eighth   Street  about  twelve   blocks. 

Columbus,  Mont.— About  $150,000  to  be 
spent  by  (jomrs.  Stillwater  County  for 
constructing  roads  and  bridges. 

Hardin,  Mont.— R.  P.  Ross,  County 
Clerk,  writes  all  bids  opened  Oct.  4  for 
constructing  about  41,4  miles  of  road  be- 
tween Big  Horn  River  Bridge  and  Dry 
Creek  rejected. 

Beaumont,  Tex. — See  "Hydraulic  Con- 
struction  and   River   Improvement." 

Oakvllle,  Wash. — City  Council  contem- 
plates paving  I'/i  miles. 

Walla  Walla.  Wash. — Rights-of-way  for 
construction  of  Touchet-Wallula  portion 
of  Inland  Empire  Highway,  distance  15 
miles,  secured  by  County  Comrs.  Con- 
tract soon  be  let  by  State  Highway  Dept. 
at  Olympia. 

Los  Angeiss,  Cal. — Plans  being  prepared 
for  paving  First  Street  from  Lake  Shore 
to  Vermont  .Vvenues.  Homer  Hamlin,  city 
engineer. 

Kingman,  Ariz. — Citizens  of  Mojave 
County  voted  $100,000  bonds  for  construct- 
ing roads  in  county. 

BIDS      DESIRED. 

Massachusetts. — Until  Oct.  19,  by  Mas- 
sachusetts Highway  Commission,  Boston, 
for  constructing  highways  in  towns  of 
Grafton  and  Upton,  in  all  about  22,300 
sq.   ft. 

Brooklyn,  N.  V.— Until  Oct.  20  by  L.  H. 
Pounds.  Borough  Prgs.,  for  regulating  and 
repaying  portions  of  Bridge  St.,  about 
1800  sq.  yd.  Grade  1  granite  pavement, 
6-in.  concrete  foundation,  etc.;  also  for 
grading,  curbing  and  laying  sidewalks  on 
portions  of  Ditmas,  Ralph  Avenues,  and 
E.  Eighty-third  Street,  about  20,130  sq.  ft. 
cement  sidewalk,  4320  lin.  ft.  steel  bound 
cement  curb,  etc.     Total  security  $6,700. 

Bethlehem,  Pa.— Until  Oct.  25,  by  Coun- 
ty Commissioners,  at  Easton,  for  paving 
with  brick  and  concrete,  roadway  and 
constructing  sidewalk  of  Inter-(5ounty 
Bridge  No.  88  over  Monocacy  Creek, 
Kroad  Street,  Bethlehem.  George  P. 
Young,  Co.  Controller. 

Greensburg,  Pa. — Reported  desired  until 
isct.  26  by  John  S.  Sell.  Co.  Controller, 
<.Jreensi)urg,  for  paving,  curbing,  etc., 
Scottsdale,  Tyrone  Road  and  Jeanette 
Grapevine  Road. 

Pennsylvania. — Until  Nov.  4  by  State 
Highway  Department,  Harrisburg,  for  re- 
constructing the  following  roads: 

Indiana  County.  Marian  Center  Bor- 
ough,  4054  ft.,  with  brick  block. 

Montgomery  County,  Narberth  Bor- 
ough, 1756  ft.  bituminous  or  cement  con- 
crete. 

Liiwrence  County,  Hickory  Township, 
5508  ft.  telford  macadam.  Robert  J.  Cun- 
ningham,  State  Highway  Comr. 

Pittsburgh,  Pa.— Until  Oct.  29,  by  Hyatt 
M.  Oibbs.  County  Controller,  for  improv- 
ing roads  as  follows:  Clinton  and  Frank- 
fort Road,  near  village  of  Clinton,  for  dis- 
tance of  2.4  miles:  and  Beatty  Road.  Pat- 
ton  Township,  a  distance  of  2.9  mnes. 

Hagerstown,  Md.— Until  Oct.  19  by  Co. 
Comrs.  (Harry  M.  Hartle,  Clk.)  for  con- 
structing section  of  State  Aid  Highway  in 
Washington  County,  along  Cearfoss  Road, 
a  distance  of  1.12  miles. 

Camden,  Ala. — Reported  desired  until 
.Xov.  1  ]}y  Blair  Hughes,  Co.  Road  Superv., 
foi-  constructing  clay  and  sand  or  clay  and 
gravel  road  from  limit  of  first  5  mile. 
Camden,  and  Oak  Hill  and  Pineapple 
Road  to  Oak  Hill,  about  10  miles. 

Ellzabethton,  Tenn. — Until  Oct.  29  by 
Kd.  Ojunty  Road  Comrs.  (L.  D.  Gasteiger, 
of  liremer,  Sec.v. )  for  constructing  ap- 
proximately 70  miles  graded  road;  also 
completing  and  repairing  other  roads,  con- 
structing small  concrete  bridges  and  cul- 
verts. 

Euclid.  Ohio— Until  Nov.  8  by  H,  S. 
Dunlop.  Village  Clk.,  for  furnishing  ma- 
terial and  paving  with  brick  portion  of 
Chardon  Road.  F.  A.  Pease.  Village 
Engr..  Marshall  Bldg..  Cleveland. 


Findlay.  Ohio— Until  Oct.  22,  by  J.  Page, 
Clk.  Dir.  Pub.  Service,  for  furnishing  ma- 
terial and  improving  portions  of  Park 
Avenue  and  Cory  Street  with  brick. 

Franklin,  Ind.— Until  Oct.  20  by  the 
County  Commissioners  for  constructing 
%  mile  of  gravel  road  on  Johnson-Marion 
County  line.     A.  L.  Knox,  County  Auditor. 

Sault  Ste.  Marie,  Mich.— Until  Oct.  18 
by  H.  A.  Osborn,  County  Road  Comr.,  for 
71,4  miles,  14  ft.  wide,  stone  or  gravel, 
roadway. 

Chicago,  III.— Until  Oct.  18  by  Bd.  Local 
Improv.  (Edw.  J.  Glackin,  Secy.)  for  im- 
proving alleys.  South  Avenue,  Darwin 
Terrace  and  other  streets.  Bids  to  be 
submitted  on  vitr.  paving  brick,  Portland 
cement  concrete,  asphalt  and  other  pav- 
ing. 

Rockford,  III. — Reported  desired  until 
Oct.  20,  for  macadamizing  Fourth  and 
Thirteenth  Streets.  Address  Edwin 
Main,  City  Engr. 

Akron,  Iowa. — Reported  desired  until 
Oct.  18  by  S.  W.  Burnette.  City  Clk.,  for 
15,000  sq.  yd.  concrete  paving.  C.  B. 
Wooley,  Engr.,  Le  Mars. 

Independence,  Kan. — Until  Oct.  21  (re- 
advertisement)  by  G.  H.  Krienhagen,  City 
Clerk,  for  about  18.000  sq.  yd.  brick  pave- 
ment and  12,000  lin.  ft.  curb  and  gutter. 
G.   E.   Weaver,   Engineer,   Independence. 

Dennlson,  Tex. — Reported  desired  until 
Oct.  19  by  Robert  Gerlach,  City  Secy.,  for 
constructing  about  13,000  sq.  yd,  paving,' 
5-in.  concrete  base,  2-in.  asphalt  wearing 
surface,  curbing,  guttering,  etc.  A.  B. 
Clenny,  City  Engr, 

Pomeroy,  Wash. — Reported  desired  until 
Nov.  1  by  E.  D.  Smith,  Chmn.  Bd.  Co. 
Comrs.,  for  improving  and  extending  Per- 
manent Highway  No.  1.  Radford  W. 
Rigsby,  Co.  Engr. 

Troutsdale,  Ore. — Reported  desired  until 
Oct.  18  by  W.  L.  Lightner,  Chmn.  Bd.  Co. 
Clomrs.,  Portland,  for  constructing  under 
crossings  on  Sandy  Road,  near  Troutsdale, 
Multnomah  County,  in  all  about  550  cu. 
yd.  concrete,  30  ton  structural  steel,  12,000 
lb.  reinforced  steel,  etc. 

Corona,  Cal. — Until  Oct.  19  by  Board 
City  Trustees  at  office  of  M.  Terpenning, 
City  Clk.,  for  improving  with  concrete  and 
macadam  pavement  and  culverts  North 
Main  and  River  Streets,  about  1  mile. 

Los  Angeles,  Cal.— Until  Oct.  25  by  H. 
J.  Leiand,  Clk.  Co.  Bd.  of  Supervisors,  for 
constructing  oiled  macadam  pavement 
with  reinforced  concrete  culverts,  etc.; 
streets  in  Road  Improv.  Dlst.  No.  44.  En- 
gineer's estimate   $5,414. 

Riverside,  Cal. — Reported  desired  until 
Oct.  21,  by  Board  Supervisors,  for  grad- 
ing and  oiling  approximately  50  miles  of 
India  Permanent   Road   Division. 

Yuma,  Ariz. — Until  Oct.  25  by  Board 
Supervisors  (R.  I.  Winn,  Clk,)  for  sepa- 
rate bids  on  work  as  follows:  20,000  bbls. 
Portland  cement,  5500  bbl.  asphaltic  oil, 
about  2000  ft.  cor.-iron  pipe,  about  16 
miles  concrete  pavement,  with  light  sur- 
facing, reinforced  concrete  culverts,  etc. ; 
about  17  miles  2-in.  oil  macadam,  4-in. 
cement  road  gravel  base,  16  ft.  wide.  etc. 

PRICES     AND     LETTINGS. 
-klndicates  award  of  contract. 

•  Buffalo,  N.  Y. — Bd.  Aldermen  voted  to 
award  contract  for  repaying  Mortimer 
Street  to  Henry  P.  Burgard  Co.,  1968  Fill- 
more Avenue,  at  $25,225. 

•Contract  awarded  by  Commissioner  of 
Public  Works  to  the  German  Rock.  As- 
phalt &  Cement  Co.,  Ltd.,  D.  S.  Morgan 
Bldg..  for  paving  with  German  rock  as- 
phalt Virgil  Avenue  from  Hertel  Avenue 
to  Tacoma  Place,   at  $12,120. 

•  Kenmore,  N.  Y. — Contract  for  paving 
Cornell  Avenue  with  asphalt  awarded  by 
Village  Bd.  to  H.  P.  Burgard  Co.,  Buffalo, 
at  $10,500. 

Jersey  City,  N.  J. — Lowest  bids  opened 
Oct.  7  by  Bd.  Chosen  Freeholders,  Jersey 
City,  for  improving  Passaic  Avenue,  Kear- 
ny, was  submitted  by  Northern  Constr. 
Co.,  Newark,  at  97^4  per  cent,  total  $39,- 
516:  engineer's  estimate  $40,530;  and  im- 
proving Paterson  Plank  Road,  Nolan  & 
Hornung  Constr.  Co.,  West  Hoboken,  at 
72  per  cent;  total  $44,003;  engineer's  esti- 
mate $61,115. 

Newark,  N.  J. — Following  are  four  low- 
est bids  opened  Oct.  7  by  Board  of  Street 
and  Water  Commissioners  for  paving 
Chelsea  Avenue  from  fouth  Orange  Ave- 
nue to  the  city  line:  Northern  Constr. 
Co.,  Newark,  $10,512;  Newton  Paving 
Co.,  Trenton,  $10,807;  W.  T.  S.  Crichlield, 
Hoboken,  $10,809;  Continental  Public 
Works  Co..    Kearny,    $10,838. 

•  Mount  Union,  Pa. — Contract  for  con- 
structing about  16,000  yd.  of  paving  and 
SOOO  ft.  of  curbing  (bids  opened  Oct.  4), 
awarded    Curwensville    Constr.    Co.,    Cur- 


wensville.  using  mack,  paxton  and  clear- 
field  blocks.  D.  W.  DlUman,  Borough 
Engr.,  Altoona. 

Baltimore,  Md.— All  bids  opened  by  Bd. 
Awards  Sept.  22  for  paving  ElUcott  Drive- 
way rejected.  Grading  contract  about  to 
be  let  and  paving  postponed  to  next  year. 

•Dayton,  Tenn. — Contract  for  con- 
structing section  of  Dixie  Highway 
awarded  by  County  Highway  Comn. 
(bids  opened  Sept.  23)  to  Freeman  &  Rob- 
ins. Knoxviile,  at  $210,000. 

•  Mayfield,  Ky.— Contract  for  graveling 
11  miles  Mayfield  and  Paris  Tenn.  Road, 
awarded  by  Graves  Fiscal  Court  to  C.  E. 
Cresap  &  Bro.,  Humboldt,  Tenn.,  at 
$25,285. 

•Cleveland  Heights,  Ohio,  —  Cleveland 
Trinidad  Paving  Co..  CFeveiand.  secured 
contract  for  paving  Derbyshire  Road  and 
Cedar  Road  with  asphalt  macadam. 

•East  Liverpool,  Ohio. — Contract  for 
constructing  Camp  Ground  Road  (bids 
opened  Oct.  5)  awarded  Patterson  & 
Grafton.  Wellsvilie,  at  $22,918.  Next 
three  lowest  bidders:  Rinehart  Bros., 
$22,938;  Jones  Constr.  Co.,  $25,143;  Graham 
&  King,  $26,949.  The  detail  bid  of  Pat- 
terson &  Grafton,  the  successful  bidder, 
is  as  follows:  8000  cu.  yd.  excav.,  50  cts.; 
5273  sq.  yd.  brick  paving.  $1.73;  6180  sq. 
yd.  concrete  paving,  $1.15;  6180  sq.  yd. 
reinforced  fabric,  12  cts.;  2280  ft.  armored 
joint,  15  cts.;  14.196  ft.  broken  stone 
shoulder,  10  cts.;  32  ft.  10-in.  c.-i.  pipe, 
$1.50;  40  ft.  24-in.  terra  cotta  pipe.  $1.25; 
50  ft.  12-in.  terra  cotta  pipe,  $1.20;  900  ft. 
4-in.  drain  tile,  10  cts.  John  N.  George, 
Engr.,  First  Natl.   Bank  Building. 

Bloomington,  Ind. — Following  are  four 
lowest  bids  opened  Oct.  5  by  County 
Commissioners  for  constructing  Oolitic 
and  Bedford  concrete  highway,  2H  miles 
on  Dixie  Highway;  Stewart  &  Dunn. 
$46,987;  Ewing  Shields,  $48,117;  R.  E.  M. 
Constr.  Co.,  $49,560;  George  W.  Eibert- 
son,  $49,571. 

•Franklin.  Ind.— H.  L.  Knox.  County 
Auditor,  writes  contract  awarded  Oct.  4 
for  constructing  2  gravel  roads  to  Byers 
&  Byers  of  Trafalgar. 

•Indiana — Contract  for  constructing  2% 
miles  of  giavel  road  (bids  opened  Oct.  8) 
awarded  John  W.  Murphy,  Greenwood. 
H.  L.  Knox,  county  auditor,  Franklin. 

•  Indianapolis,  Ind. — Contract  for  resur- 
facing (bapitol  Avenue  from  Indiana  Ave- 
nue to  Tenth  Street  with  asphalt  awarded 
by  Bd.  Pub.  Wks.  to  Republic  Constr. 
Co.,  Indianapolis,  at  $3.35  per  lin  ft.  on 
each  side  of  street. 

•Decatur,  III. — Contract  awarded  by 
Board  of  Local  Improvements  to  S.  A. 
Tuttle  at  $34,712  for  paving  Hilton,  Jas- 
per, Prairie,  Illinois  and  Cerro  Gordo 
Streets. 

•WInamac,  Ind. — Contract  for  con- 
structing Reinholdt  Gravel  Road  In 
Tippecanoe  Township  (bids  opened  Oct. 
5),  awarded  John  E,  Bair  of  Winamac. 
at   $8,265. 

Cedar  Rapids,  Iowa. — Lowest  bid  opened 
by  City  Council  for  paving  "B"  Avenue 
bridge  with  creosote  block  submitted  by 
Ford  Paving  Co.,  Cedar  Rapids,  at  $2.74 
per  sq.  yd. 

•Contract  for  paving  Third  Avenue  be- 
tween First  and  Fourth  Streets  and  Third 
Avenue  bridge  with  creosote  block  award- 
ed to  Ford  Paving  Co.,  Cedar  Rapids,  at 
$2,79  and  $2.95  per  sq.  yd.   respectively. 

•Ottumwa,  Iowa. — City  Council  award- 
ed a  contract  to  Keokuk  Quarry  & 
(ionstr.,  Keokuk,  for  paving  streets  at 
cost   of  about   $30,000. 

•  MInot,  N.  D, — Contract  awarded  Minot 
Constr.  Co.,  "Minot,  for  3%  miles  street 
grading,  curbs  and  gutters  (bids  opened 
Oct,  4),  at  $33,742.  A.  D.  Hagenstein, 
City  Auditor. 

•Great  Falls,  Mont. — Contract  for  pav- 
ing about  Whittier  Park  with  bitulithic 
awarded  by  Park  Bd.  to  Birch  &  Sons, 
Great   Falls,   at   $24,598. 

•Oregon,  Mo. — The  contract  for  pav- 
ing, guttering  and  grading  portions  of 
Washington,  Missouri,  Main  and  Noda- 
way Streets  (bids  opened  Oct.  1),  awarded 
to  .\.  Jaicks  Co.,  510  American  Bank 
Building,  Kansas  City,  Mo.,  at  the  fol- 
owing  bid:  1578  cu.  yd.  of  grading  (earth) 
25  cts.;  5926  lin.  ft.  concrete  combined 
curb  and  gutter,  84  cts.;  16.550  sq.  yd. 
asphaltic  concrete  pavt.,  $1.84,  total  $35,- 
100.     D.  B.  Kunkel,  city  clerk. 

•St.  Louis,  Mo.— Contract  for  paving 
with  brick  awarded  as  follows:  Skrainka 
Constr.  Co.,  Security  Building,  on  Marcus 
Avenue,  2895  sq.  .vd.,  at  $7,685;  Webb 
Kunze  Constr.  Co.,  5927  Tyler  Avenue,  on 
Tower  Grove  Avenue.  4905  sq.  yd.,  at 
$13,133;  Eyermann  Constr.  Co.,  St.  Louis. 
Spring  Avenue.  3655  sq.  yd.,  at  $10,!;92, 
iind  John  McMahon.  St.  Louis,  on  Soulard 
Street,  9295  sq.  yd.,  at  $22,406. 


Newark,  N.  J. — Following  are  the  detail  bids  of  the  four  lowest  bids  opened  Oct.  7 
by  Board  of  State  Water  Comrs.  for  paving  Sussex  .Avenue  from  Summit  Street  to 
Warren  Street:  (a)  W.  T.  S.  Crichfield.  $23,850;  Union  Paving  Co.,  $25,235;  Standard 
Bitulithic  Co.,   $25,781,  Coi.linental  Public  Works  Co.,  $26,300: 

(a)        (b)       (c)        (d) 

21,200  sq;  yd.    asphalt    resurfacing $0.99     $1.04     $1.07     $1.09 

250  sq.  yd.  asphalt  on  old  concrete 0.90       1.25       1.00       1.25 

150  sq.  yd.   brick  on  old  concrete 0.40       1.25       2.00       1.40 

200  lin.  ft.  16  x  5-in.  curb 0.70       0.75       0.70       0.75 

50  lin.  ft.    old   curb 0.35       0.45       0.30       0.35 

5  basins  with  single  inlet 60.00     85.00     95.00     85.00 

6  basins  with  old  connections 75.00     85.00     80.00     90.00 

4  basins  with  double  inlet 80.00     95.00  100.00     90.00 

7.500  sq.   ft.   artificial  stone   walk 0.18       0.16       0.1214  0.16% 
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_     ■*«••»  Llv«rp»ol.  Okltt. — FoOowInK  arc  detail  blda  of  four  lowest  bidders  for  con- 
S?M?  iSSE*^  ^'^  •*"**'  <*•<••  «*>•»>•<•  Oct.  6  by  IJverpool  Township  Trus.): 


1*>  MflgntfiMii  *  . 

■■•r..  nm  NikU  Buk  Bidliiw. 

ttMt  «u.   y*.   excsiT 

l*»  •«.  yd.  brick  pavlDC 

t.itl  aq.  yi.  ratBtorced  fabric 

l.tM  armorad  Jointa  

l&.tM  n.  farakan  slooa  ahouHar 

«.«!«  ft.  W-ln.  c.-L  pip* 

SM  ft.  U-la.  c-L  pipa 

IM  fl.  ll-kn.  terra  cotla  pipe 

M*  ft.    4-tn-    drain   lUe 

M  IIB.  ft.  IS-in.  terra  cotu  pipe. 

n  l:l:«  eODCrata   

IW  1:S:<  cyclopaan  maaoBrr 


M.  mMt  (awarded  contract)':   (b)   RInehart   Bros.',  «32.39S: 
ta.  P*.*M:  (d>  JoBca  Constr.  Co.,  }3«.212.     John  N.  George, 


(a) 

(b) 

(c) 

(d) 

$0.40 

10.40 

10.50 

$0.60 

1.45 

1.55 

1.70 

l.ti2 

1.14 

1.30 

1.40 

1.62 

0.04 

0.12 

0.10 

0.20 

O.U 

0.15 

0.20 

0.12 

0.10 

0.11 

0.15 

O.iS 

0.50 

, 

1.50 

1.25 

2.00 

1.75 

0.75 

0.75 

1.00 

0.50 

0.10 

0.10 

0.20 

0.15 

0.80 

1.00 

1.25 

0.75 

5.00 

7.00 

7.00 

9.00 

4.50 

5.00 

COO 

6.00 

Antaale.   Tax. — Contract   for  ap- 
tarrla    to   about    IT    mllea    Baxar 

'  roada  awarded  to  FInley  Method 

Orl  at  M  ccBia  par  sq.  yd. 


_  .a,  Okla.— Omtract  for  paTincln 

Mat.  No.  1  awarded  U.  A.  Swadek  *  Co., 
OUaboma  City,  at  t&1.41»  (blda  opened 
Occ  4  by  City  Clerk).  Oth<tr  bidders: 
matt  *  Vaaca.  Paraona.  Kan..  tU.US: 
gwilaa  H.  Shaw.  Lawton.  •M.tn,  and 
OMUMUy  Oooatr.  Co..  El  Reno,  at  ta.l>(- 
FBVta«  to  ba  ▼artlcal  aber  vllr.  brick 
Woeka.  It|-te.  aand  ooahloo.  4-ln.  coocrate 
hara,  with  enrtoa  and  atorm  aewera.  Ben- 
baa  EaclocerlBK  Co..  Colcord  Bulldlnf, 
Oklahoma  City.  Bni 


Wash. — Contract  for  con- 
structlnjE  Permanent  HIshway  No.  5 
awarded  by  County  Comra.  to  A.  H.  Zane 
*  CCL.  North  Taklnia.  at  tl>.tl«. 

fUsattla.  Waah.— Contract  for  pavinc 
But  aad  Waat  Green  Lake  Way  awarded 
tar  Bd.  Pvh.  Wka.  to  R.  G.  Stevenaon.  1327 
nrlac  Straat.  at  tlU.SOl. 

Harmoaa     Seach,     Cal.  —  Lxiwest    bid 
by   city   for   pat-inc   Twenty-sixth 
Manhattan  Court,  Hawthorne  Ave- 
in   Avenue,    with    concrete   and 

at  concrete  sidewalks  submitted 

by  CaHfomla-Arlsona  Constr.  Co.,  1700 
E.  Washlnston  Street,  Los  .Anceles,  at 
IU.57I. 

ALoa  Aaaalaa.  CaL— Contract  for  Im- 
prerlnc  Twenty-second  Street  awarded  by 
dty  to  Gwirse  H.  Oswald.  O.  T.  Johnson 
Bulldlac.  at  tl«.ttt. 

'*«an  Joaa.  Cal.^<;ontraet  for  con- 
stmctlnc  m  mllea  macadam  road  from 
Baacomc  Avenue  to  Proapcct  Road, 
awarded  by  Bd.  Superv.  to  J.  W. 
MeOooald.  at  U*,**J. 

Ontario.  Cal. — Lowest  bid  opened  by  city 
for  StCMO  aq.  ft.  concrete,  152.000  ao.  ft. 
■■eadkm  pavements  submitted  by  Ford 
41  Mont.  SM  Bradbuo'  B>d«..  Los  Anseles, 
at  fST.OM. 

Arlt— Contract       awarded 

ifomla  Arlaooa  Construction  Company. 

■^    for    ll.MO   aq.    yd.    of   bitullthic 

nt  at  tt.10  par  sqtiare  yard.     V.  A. 

ipoon.  aupcrlatcndent  of  streets. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

Maaoti  City.  Iowa.— B.  J,  Jooaa  at  Ma- 
eea,  Oa..  haa  baaa  ansasad  to  prepare 
Idaiia  aad  apactllcattona  tor  a  carbaae  dla- 
poaal  plant:  coot  fS.OOO. 

Bartlaavlila,  Okla.— See  "MIscailanMua." 

PtIICES     AND     LETTINOS. 
*/ad4ca/cs  ateard  of  contract. 


_     ,  -         .    III.— We     are     Informed 

that  eoMract  for  construetln*  a  Decaria 
laflnatator    awardad    Stacy    Bataa    Co.. 
Mlaa..  at  »2t,»«. 


HYDRAULIC  CONSTRUC- 

TION     AND     RIVER 

IMPROVE.MENTS 


PROPOSED     WORK. 

Fload  Improvomoiit— Crlo.  ^m. — Report - 
«d  Jha  OoQOCf I  la  eooaldarlu  a  bond  laaue 
.•••.MS  for  tha  prevention  of  floods  In 
Craak.     SeYcral   aru  of  plans   have 
■abtnltlad  by  Farley  Gannett.  Con- 
■aclDOer.  of  llarrtsbarc,  the  leaat 
re  habMC  aboat   •TM.aM  ezclualve 


ctS,m 

MB   C 


Oamo— Norfolk,  Va.— The  Finance  Com- 
mltlca  has  voted  to  recommand  to  the 
Ceancll  that  «M.1«2  be  aothortead  for  the 
of  repaMna  the  two  Little  Creek 
and  the  spfflway.  It  waa  decided 
to  Dootpone  for  the  futora  the  rebulldlnc 
of  Lake  Taylor  fiam  and  apfflway.  estl- 
aiatad  to  coe;  About  t2),00t.  and  the  re- 
palrof  Uie  ci.^r  water  baain,  aatlmatad 
at  tn,Mt. 

Dama  — Oraatta  Falls,  N.  C— Reported 
Orantte  FMIa  Manufacturlns  <'o.  Intenda 
eonBtmctins  a  45-ft  dam  and  chantrlnc 
aqnipmeni  to  electric  drive;  coat  140,000. 


Hydroelectric  Plant— Lenoir.  N.  C— 
Citizens  Light  &  Power  Co.  of  Lenoir 
writes  that  the  report  thftt  they  propose 
constructing  a  hydroelectric  plant  Is  In- 
correct. 

Plera— Norfolk.  Vs.— The  Norfolk  & 
Western  Railroad.  It  Is  reported,  will  soon 
let  contract  for  building  at  Lambert  Point 
two  coastwise  warehouse  piers  costing 
$1,800,000. 

Dyke  Improvement — Wellsvllle,  Ohio. — 
At  the  coming  election  the  citizens  will 
probably  vote  on  issuing  360,000  bonds  for 
necessary  dike  construction  for  protection 
of  city   from   high   water. 

Ditch  Improvement — Lawrencevllle,  Ind. 
— Contract  soon  to  be  let  by  the  England 
Pond,  Drainage  Ditch  Commissioners  for 
redredging  ditch  In  the  district;  10%  miles 
to  be  redredged  and  In  some  places  wid- 
ened and   deepened. 

Dock— Ashland,  Wis.— The  Soo  Intends 
constructing  an  ore  dock.  C.  N.  Kalk,  Ch. 
Engr.,   Minneapolis,   Minn. 

Ditch  Improvements^Crookston,  Minn. 
—State  Board  of  Immigration,  St.  Paul, 
voted  to  spend  315.000  appropriated  by 
the  Legislature. to  Improve  Sandhill  River 
ditch  In  Polk  County. 

Ditch  Bonds  —  Owatonna,  Minn, — The 
State  Board  of  Investment  has  made  a 
loan  to  Steel  County  on  county  bond  for 
ditch  work. 

Levee  Improvement — Harrlsonvllle,  Mo. 
—It  Is  proposed  to  form  drain  levee  dis- 
trict between  Bates  and  Cass  County 
Drainage  District,  comprising  1.000.000  yd. 
of  dirt.  Contract  will  be  let  in  about  60 
days. 

Levee  Improvement  —  Nevada,  Mo,— 
Commissioners  of  Vernon  County  are 
taking  preliminary  steps  toward  con- 
structing levee  Improvement  along  Maries 
Des  Cvgnes  Ulver  (ireparatory  to  organ- 
Ixlng  a  dniinnRo  district. 

Wharf  Bonds — Beaumont,  Tex. — Wharf 
bonds  amounting  to  3100.000,  street  im- 
provement 385,000  and  sewer  340,000  have 
been  sold. 

Drainage — Corpus  ChrlstI,  Tex, — Attor- 
ney-fJeneral  approved  $158,000  Nueces 
County  Drainage  DIsl.   No.   2  bonds. 

Levee  Improvement — Fort  Worth,  Tex. 
—Reported  survey  being  made  by  Arthur 
A.  Stiles  of  Austin,  State  Reclamation 
Agent,  for  the  northslde  levee  district. 

Irrigation— North  Yakima,  Wash,— The 
Secretary  of  the  T'nlon  Gap  Irrigation  Co. 
writes  that  It  is  proposed  to  reconstruct 
the  old  works  and  to  make  general  im- 
provements.   Contract  soon  to  be  let. 

't^Hydro  Electric  Plant — Cornucopia, 
Ore. — Baker  Mines  Co..  it  Is  reported.  Is 
planning  to  Install  a  hydroelectric  plant 
In  Pine  Creek  to  supply  electricity  to 
o|>erate  an  air  compressor  and  milling 
machinery.  Approximately  10,000  ft.  of 
pipe  line  will  be  built,  and  two  water 
wheels  and  other  equipment  installed. 
The  plant  will  have  an  output  of  from 
400  to  SOO  hp. 

Irrigation  —  Culver,  Ore. — The  Buttles 
Lake  Irrigation  DIst.  of  Culver  recently 
vote<l  In  favor  of  Issuing  bonds  for  the 
■onstructlon  of  an  Irrigation  and  water 
system  to  water  12.000  acres.  Total  cost 
of  the  project  estimated  at  3532,390.  A 
gravity  system  Is  proposed  with  a  storage 
reservoir  at  Suttles  and  Blue  Lakes. 

Irrigation— Los  Angeles,  Cal.— Board  of 
HupervlBors  Is  considering  Issuing  32.600,- 
000  bonds  for  organization  of  Irrigation 
district  No.  3. 

Pier  —  Panama.  —  Reported  plans  pre- 
pared for  a  fourth  pier  to  be  constructed 
at  port  of  Cristobal.  Address  the  Panama 
Commission,  Washington,   n.  C. 


BIOS     DESIRED, 

Terminal  Contract  2-P— Albany,  N,  Y, 
—Until  Nov.  »  bv  W.  W,  Wotherspoon, 
State  Supt.  Pub.  Wks.,  for  Terminal  Con- 
tract 2-P,  paving  t>arge  canal  terminal  at 
Albany,  to  consist  of  11.230  sq.  yd.  stone 
block  pave.,  ISOO  Iln.  ft.  concrete  curb- 
ing, 3<M  cu.  yd.  excav.,  6300  Iln.  ft.  drain, 
advertised  In  Knglneerlng  Record.  Engi- 
neer's estimate  342,369. 

Oradglng- Sharon,   Pa. — See  "Bridgea." 

Dredging  —  Jacksonville.  Fla.  —  Until 
Nov.  «  by  U.  H.  Engineer  Office.  Jackson- 
ville, for  dredging  and  rock  removal  at 
Miami  River  and  St.  Lucie  Inlet,  Fla.,  ad- 
vertised In  Engineering  Record. 

Drainage  Ditch— Henderson,  Ky.— Re- 
ported  desired  until  Oct.  27  by  Co.  Drain- 
age Comrs.  (O.  A.  B<-nton.  Secv.)  for 
drainage  ditch  about  34,810  ft.  long. 


Levee  Work- Silver  City,  Mlss.--Re- 
ported  desired  until  Oct.  22  by  Alchafa- 
tava  Drainage  and  Levee  Dlst.  _(B.  L. 
Campbell,  Secv.)  for  constructing  lo  miles 
of  canals,  requiring  407,000  cu.  yd.  excav. 
and  90,000  cu.  yd.  levee  work.  M.  H. 
Brewer,  Engr.,  District  Office. 

Protection  Wall— Franklin,  O.— Until 
Oct  18  bv  M.  E.  Boss,  Clk.  Co.  Comrs., 
Lebanon,  for  furnishing  material  and  con- 
structing a  60-ft.  head  wall  protection  to 
north  end  of  wall  recently  built  on  west 
side  of  Great  Miami  River.  Bids  to  be 
submitted  on  piling  and  plank  protection 
wall  with  rock  and  earth  fill,  or  concrete 
protection  wall  with  earth  flU. 

Levee  Improvements — Shawneetown,  III. 
— rnlll  Oct.  20  by  Rivers  &  Lakes  Com- 
mission, 905  State  Building,  Chicago 
(Charles  Christman,  Secretary)  for  levee 
repairs  In  Shawneetown.  advertised  in 
Engineering  Re'cord.  Approximate  quan- 
tities 12,000  cu.  yds.  levee  enlargement 
and  repair. 

Drainage— Bristol,  Wis.— Until  Oct.  28 
by  Town  Supervisor  for  constructmg 
drainage  system  for  Bristol  Drainage 
Dlst.,  consisting  of  about  150,000  cu.  yd. 
excav.  and  constructing  bridges.     William 

E.  O'Brien,  Engr.,  Kenosha. 

Channel — Bedford,  Iowa, — Reported  de- 
sired until  Oct.  17  by  J.  F.  Hughes,  Co. 
,\ud.,  for  constructing  new  channel  for 
East  Nodaway  River. 

Concrete  Wall — Muscatine,  Iowa— Until 
Oct.  20  (readvertisement)  by  H.  W.  Metz- 
ger.  Secy.,  Muscatine  Levee  Improv. 
Comn.,  German  American  Savings  Bank 
Bldg.,  for  furnishing  material  and  con- 
structing concrete  wall  for  terminal  im- 
provement along  harbor  line  between  har- 
bor line  and  the  east  line  of  Chestnut 
Street,  to  consist  of  700  cu.  yd.  earth 
excav.,  4500  lin.  ft.  piling,  14,000  ft.  sheet 
piling,  left  In  place,  1443  cu.  yd.  concrete, 
etc.  James  J.  Ryan,  Engr.  in  charge, 
Muscatine. 

Ditches — Albert  Lea,  Minn, — Reported 
desired  until  Oct.  19,  by  Fred  Tavis,  Co. 
Aud.,  for  constructing  Ditch  No.  29,  con- 
sisting of  15,407  24  to  6-in.  tile,  2100  ft. 
open  channel,  underdrains,  etc.  Probable 
cost,  38,150,  Rollln  P.  Briggs,  Engr.,  Al- 
bert Lea. 

Drainage  Work — Kansas  City,  Kan. — 
Until  Oct.  20  by  P.  W.  J.  Broil,  Secy.  Dir. 
Kaw  Valley  Drainage  Dist.  for  construct- 
ing sewer  gate  on  the  river  end  of  Santa 
Fe  Ditch. 

Ditches— Fargo,  N.  D.— Until  about  De- 
cember for  constructing  two  drainage 
ditches  about  6  miles  long  each  and  to 
cost  approximately  $30,000  each.     Samuel 

F.  Crabbe  of  Fargo,  Engr, 

Levee  Improvement — Butler,  Mo, — Until 
Oct.  21  by  W.  F.  Duvall,  President  of  the 
Duvall-Percival  Trust  Co.,  Butler,  for 
constructing  approximately  10  miles  of 
levee  along  Maries-Des  Cygnes  River,  the 
Miami  Ditch  and  the  Lyons  Levee. 
Work  consists  of  the  reconstruction  of 
levee,  waste  banks  and  new  work.  All 
material  will  be  obtained  from  both  sides 
of  the  levee  for  part  of  the  work  and  one 
side  of  the  levee  for  the  balance.  Light 
clearing  will  be  necessary  for  about 
thirty  per  cent,  of  the  distance.  Work  is 
suitable  for  a  small  drag  line  or  walking 
machine.  Approximate  estimate  150.000 
cu.  yd.  Engineers,  Towl  Engineering  Co., 
Omaha,  Neb. 

Revetment  and  Dike — Kansas  City,  Mo, 
—Until  Oct.  20  by  J.  P.  Langan.  Purchas- 
ing Agent,  for  constructing  shore  revet- 
ment and  pile  dike,  south  of  Parkvllle 
Bend  of  Missouri  River,  between  Park- 
vllle and  Kansas  City,  to  consist  of  ap- 
proximately 2700  ft.  shore  revetment  and 
250  ft.  2-plle  dike. 

Wharf  Improvement— Beaumont,  Tex.— 
Until  Nov.  1  by  Bd.  Wharf  &  Dock  Com- 
missioners (J.  F.  Keith,  Pres.),  for  fur- 
nishing material  and  labor  for  the  fol- 
lowing work:  Quay  construction,  shed 
construction  and  freight  handling  ma- 
chinery, advertised  in  Engineering  Rec- 
ord. H.  McL.  Harding,  Consulting  Engr.; 
J.   G.   Sutton,   City   Secy. 

Dralriage  System— Edna,  Tex.— Report- 
ed desired  until  Oct.  28  by  Countv  drain- 
age nomrs..  Drainage  Dlst.  No.  8  (A.  E. 
Landln,  Chmn.),  for  constructing  canals 
and  levees,  straightening  and  cleaning 
water  courses,  to  consist  of  75  miles 
dilches.  In  all  about  317,000  cu.  yd.  R  J 
Bryan,  Dlst.   Engr.,  Oanado,   Tex. 

Ditches— Westminster,  Cal,— Until  about 
December  for  constructing  main  drainage 
canal  and  laterals  costing  $25,000;  bids  on 
bonds  will  be  received  In  November.  S 
wimL"«'''w*'*'*'"'"l  ene'neer,  Santa  Ana'. 
Willis  H,  Warner,  Secy,  of  Drainage  Com- 
minHioners. 

PRICES     AND     LETTINGS, 
■kJndicatPs  award  of  contract. 

nr"™*".^'"""'  Work— Albany,  N,  Y.- W. 
^ihu/  w^E"""'  P"''®  Superintendent  of 
Public   Works  writes   no  bids   submitted 


Oct.  6  for  improving  3  mile  harbor,  east- 
ern end  of  Long  Island,  about  34,000  cu. 
j-ds.  excavation.  Engineers  estimate 
$8,500. 

*Pier  —  Greenville,  N,  J.  —  Contract 
awarded  Henry  Steer,  Inc.,  New  York, 
N.  Y.,  for  constructing  a  pier  in  Green- 
ville for  the  Pennsylvania  R.R.  Co.  Pier 
to  be  1000  ft.  long,  200  ft.  wide,  have 
concrete  deck  on  pile  foundation,  one- 
story  shed. 

Levee  Work — New  Orleans,  La. — Low- 
est  bid  opened  recently  by  State  Board 
of  Engineers,  New  Orleans,  for  construct- 
ing the  Kennerville  Levee  in  the  parish 
of  Jefferson,  Mississippi  Left  Bank,  about 
125,000  cu.  yds.,  was  submitted  by  Dam- 
eron-Whlte  Co.,  at  9.43  cts.  per  cubic  yd. 

•*Levee  Improvements — New  Orleans, 
La. — Following  contracts  awarded  by  State 
Bd.  Engineers  for  levee  improvements: 
Bossier  Parish,  Willow  Chute,  Red  liiver. 
left  bank,  new  levee,  approx.  55,000  cu. 
yd  Douglas  &  Burt,  Benton,  16  cts.;  Gold 
Point  Spur  levee.  Red  River,  left  bank, 
new  levee,  approx.  15,000  cu.  yd.,  J.  H. 
Simson,  Benton,  16.09  cts.;  Riverside 
levee.  Red  River,  left  bank,  new  levee, 
approx.  125  cu.  yd.,  and  Colquit  Point 
levee.  Red  River,  left  bank,  new  levee, 
approx.  36,000  cu.  yd.,  both  to  Roach  & 
Stansell.  Memphis,  Tenn.,  at  17  cts.  and 
14  50  cts.  per  cu.  yd.  respectively;  Pat 
Cash  levee,  Red  River,  left  bank,  new 
levee,  approx.  60,000  cu.  yd.,  W.  M.  Rush- 
ing Bayou  Current,  La.,  13.97  cts.; 
Rapides  Parish,  Rocky  Bayou  levee.  Red 
River,  left  bank,  new  levee,  approx.  44,000 
cu  yd.,  Charles  J.  Martin,  Ale.xandria, 
14.73  cts. 

*Levee  Improvements — Shreveport,  La, 
^Following  are  contracts  awarded  Oct.  6 
by  State  Bd.  Engineers,  New  Orleans,  for 
constructing   levees    in    Caddo    Parish. 

Improving  drainage  in  Kelly  Bayou, 
Sect.  2,  Caddo  Parish,  275,000  cu.  yd.  of 
earth  clearing  in  addition,  Duttoii  &  Nat- 
tin  Shreveport.  12.94  cts.;  Upper  Mis.sion- 
ary  levee.  Red  River,  right  bank,  new 
levee,  approximately  34,000  cu,  yd.,  and 
Thompson  levee.  Red  River,  right  bank, 
new  levee,  approx.  110,000  cu.  yd.,  both  to 
Noel  Bros..  Missionary,  12.48  and  13.68  cts. 
respectively;  West  Egypt  levee.  Red  River, 
right  bank,  new  levee,  approx.  55.000  cu. 
yd  ,  and  Cedar  Bluff  levee.  Red  River, 
right  bank,  new  levee,  approx.  40.000  cu. 
vd  ,  to  F  M.  Hearne,  Missionary,  at  10.98 
"and  11.50  cts.  per  cu.  yd.;  Long  Point 
levee.  Red  River,  right  bank,  approx.  30,- 
000  cu.  yd.,  and  Loggie  Lea  levee,  Red 
River,  right  bank,  100,000  cu.  yd.,  to  Hall 
Nattin,  Shreveport,  at  15.20  and  17.40  cts. 
per  cu.  yd.;  Campo  Bello  levee.  Red  River, 
right  bank,  new  levee,  approx.  65,000  cu. 
yd.,  Douglas  &  Burt,  Dixon,  at  15.90  cts. 

Seawall— Bay  St.  Louis,  Miss,— Charles 
G  Moreau,  president  Seawall  Comrs. 
District  No  1,  writes  no  contract  was 
awarded  on  bids  opened  Sept.  29  for  con- 
Bay  St.  Louis,  Waveland  dividing  line, 
striicting  seawall  on  beach  front  from 
to  northeast  line  of  Waveland  Terrace, 
about  7500  ft.  long.  Height  ot  wall 
changed  and  new  bids  to  be  asked  at 
once. 

Operatinq  Machinery  at  Dam  29,  Ohio 
River— Cincinnati,  Ohio,— J.  &  J.  B.  Mil 
holland  Co.,  714  Fifth  Avenue,  Pittsburgh, 
Pa  ,  submitted  lowest  bid  as  follows  for 
furnishing  operating  machinery,  etc.,  at 
Dnm  No.  29,  Ohio  River  (bids  opened 
Sept  24)  at  U.  S.  Engineer's  Office,  in 
Cincinnati:  Lot  A,  Including  duplex  en- 
gine, cast-iron  elbow,  cast-iron  plugs, 
etc  at  $5,604;  Lot  B,  water  turbines,  lap- 
welded  wr.ought-iron  pipe,  tees,  crosses, 
etc..  at  $7,453;  Lot  C,  cast-iron  cylinders, 
hand  operating  levers,  etc.,  at  $3,410. 

The  Miller  Supply  Co.,  Huntington  W. 
Va.,  submitted  the  lowest  bid  on  Lflt  D, 
which  includes  air  compressors,  drain- 
age receiver,  feed  water  pumps,  cast  and 
malleable  iron  elbows,  flanges,  valves, 
etc.,  at  $9,314. 

-A-Levee  Improvements  —  South  Bend, 
Ark. — Contract  for  constructing  65,000 
vd.  of  new  levee  (bids  opened  Oct.  4) 
awarded  bv  Llnwood  &  Auburn  Levee 
Board  at  Varner,  Ark.,  to  Brown  &  Far- 
ley of  Little  Rock  at  13.95  cts.  per  cu.  yd. 

♦Pumpinq  Plants,  Etc— Quincy,  III,— 
Contract  awarded  by  Board  of  Supervis- 
ors, Fablus  River  Drainage  Dlst.,  for 
constructing  pumping  station  to  Purdy  & 
Henderson  Co.,  and  for  the  two  42-ln. 
centrifugal  pumps  to  United  Engineerliig 
Co.,  both  companies  of  ChicaKO,  111. 
Total  cost  about  $65,000.  Harman  Eng. 
Co.,   Engrs.,  Peoria. 

-^Dlke  Improvement — Cathlamet,  Wash. 
— Following  are  bids  opened  recently  by 
commissioners  ot  Diking  Dlst.  No.  1  for 
constructing  17  miles  of  dike  in  the  Co- 
lumbia River,  including  the  construction 
of  dikes,  tide  gates,  inlet  culverts,  pump 
house,  etc.:  Montague  O'Reilly  Co..  Port- 
land, Ore.,  $98,614  (awarded  contract): 
Crant  Constr.  Co.,  Seattle,  Wash.,  311''.- 
260;  Fred  R.  Barnace,  Portland,  $138,860: 
Hans-Peterson,  Seattle,  $157,947.  G  A. 
Kyle,  consulting  engineer,  Spalding  Bldg., 
I'ortland,  Ore, 


r-i...?  !•  4'"'°  "•  Neb,— Following  aie  unit  prices  on  bids  opened  Oct.  7  by  City 

If  ?I  iii  ..^"''"'"'^"."*'  '•einforccd  concrete  conduit  for  Antelope  Creek,  approximately 
riX  vJ\x,'"^VA'^^  ^*'«'  *  HolcrtB,  3,%,240;  (b)  Burke-Coohrane  Constr.  Co.,  $35,844; 
(c)  H,  T.  Ward  Co..  $35,952;  (d)  H.  J,  Cathroe  Co.,  $36,226, 

»«7J  ""•  V",  conduit 41.^  »33.'«0  $33:20  $33.50 

2  manholes 20.00  SoioO  35.00  50.00 

i4  n*"^5.^'^'J".''    ■■■, 15.00  25.00  18.00  25.00 

i-  .  "^'    !5''"'  P'P"  "ewer 0.50  0.80  0.60  1-00 

2i>  Iln.  ft.   12-ln.  pipe  sewer 0.40  0.60  0.50  0.90 
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^Drainage  —  North  Yakima,  Wash.  — 
Contract  awarded  to  Dunn  &  Hogan, 
North  Yakima,  for  constructing  drainage 
work  in  Dist.  No.  27  at  $19,656. 

'it^Canal  improvement — Seaside,  Ore. — 
Contract  for  erecting  cement  tieadgates 
at  the  head  of  the  Great  Feeder  Canal, 
awarded  Wilson  Bros,  of  Grant,  Ore.,  at 
the  following  figures:  Cement  gate  $8,- 
610;  removing  old  gate,  $175;  caring  for 
water  while  work  in  progress,  $1,168. 

*Pler — Redondo  Beach.  Cal. — Later  re- 
ports state  contracts  awarded  by  Board 
of  Trustors  to  Mc.\rthur  Bros.  Co.  of 
New  York  foi-  the  triangular  shaped  pier. 

♦Wharf — Esquimalt,  B.  C. — Contract 
awarded  to  Taylor  Engineering  Company, 
Credit  Foncier  Building,  Vancouver,  for 
constructing  wharf,  warehouse,  etc.,  at 
Ksquimalt,  for  the  Imperial  Oil  Company, 
to  cost  about  $60,000. 

■*Wharf— Pearl  Harbor,  T.  H.— Con- 
tract awarded  Hawaiian  Dredging  Com- 
pany of  Honolulu  for  constructing  a  re- 
inforced concrete  wharf  at  the  Naval 
Station,    Pearl   Harbor,    at   $155,900. 


per  ton:  2100  ton  Brighton  Beach  sec- 
tion, $42  per  ton,  and  15,000  tons  Coney 
Island  Terminal,  $45  per  ton.  Lowest 
bid  for  the  third  tracking  Jamaica  Ave- 
nue requiring  3000  ton,  was  submitted  by 
Conners  Bros,  at  $48.80  per  ton  -on  the 
steel  work  alone,  and  complete  work 
$815,168. 


RAILROADS 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

New  York,  N.  Y. — Public  Service  Comn. 
for  b'irst  Dist..  154  Nassau  Sti-eet,  has 
api)roved  contract  and  plans  for  recon- 
struction of  Brighton  Beach  elevated  line 
in  Brooklyn,  submitted  by  the  N.  Y.  Mu- 
nicipal Railway  Corp.  This  contract  in- 
volves the  reconstruction  of  the  line  from 
Church  Avenue  northward  to  Malbone 
Street  and  the  widening  of  this  portion 
from  two  to  four  tracks  and  the  recon- 
struction of  three  stations,  namely. 
Church  Avenue,  Woodruff  Avenue  and 
Prospect  Park  stations;  estimated  cost 
of  work  $750,000  to  $1,000,000.  Also  ap- 
proved contract  and  plans  submitted  by 
N.  Y.  Municipal  Ry.  Corp  for  the  con- 
struction of  foundations  and  structures  on 
Sect.  No.  2  of  the  Jamaica  elevated  ex- 
tension, comprising  2.2  miles  of  two-track 
elevated  railroad  running  from  Walnut 
Street  along  Jamaica  Avenue  to  Cliffside 
Avenue.  Also  approved  form  of  contract 
for  same  company  for  the  erection  of  steel 
for  additional  tracks  on  the  Myrtle  Ave- 
nue line  from  Willoughby  Avenue  to  Pal- 
metto Street,  as  well  as  for  certain  addi- 
tional work  on  the  Lutheran  Cemetery 
line. 

Kinston,  N.  C. — Kinston  Belt  Line  Ry. 
Co.  incorporated  to  construct  steam  rail- 
road around  Kinston  and  an  electric  rail- 
way in  Kinston.  Capital  $25,000.  J.  T. 
Deal,  M.  L.  German  among  incorporators. 

Sumter,  S.  C. — Plans  being  considered 
to  construct  electric  railway  from  Sumter 
to  Shiloh.  distance  about  32  miles.  E.  I. 
Reardon,  Sumter,  interested. 

Florence,  Ala. — Preliminary  survey  be- 
ing made  by  Florence  &  Huntsville  Inter- 
urban  Ry.  Co.  for  line  between  Florence 
and  Elk  River,  27  niiles.  T.  H.  Allen, 
Florence,  .Secy. 

Des  Moines,  Iowa — Des  Moines  City  Ry. 
Co.  plans  to  rebuild  20  miles  track  and 
extend  line  over  Seventh  Street  bridge. 

Minneapolis,  Minn. — The  Electric  Short 
Line  Railroad,  it  is  reported,  has  decided 
to  construct  25  miles  of  additional  track 
this  fall. 

Houston,  Tex. — Construction  work 
about  to  begin  on  constructing  Houston, 
Richmond  &  Western  Traction  line  be- 
tween Houston  and  San  Antonio. 

Pueblo,  Colo. — Plans  being  made  by 
Arkansas  Valley  Ry.  &  Power  Co.  to 
construct   line  from  Pueblo   to  State  line. 

San  Jose,  Cal. — Franchise  granted  to 
the  .San  Jose  Railroad  Co.  of  San  Jose  for 
constructing  an  electric  railway. 

Coeur  d'Alene,  Idaho — Spokane  &  In- 
land Empire  R.  R.  Co.  received  franchise 
from  Council  to  construct  single  track 
steam  and  electric  railway  on  streets  of 
Coeur  d'Alene. 

Transcona,  Man. — H.  W.  Adcock,  Win- 
nipeg, received  franchise  for  constructing 
railway  to  Winnipeg  city  boundary. 

Pearl  Harbor,  T.  H. — All  bids  opened 
Sept.  18  by  Bureau  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C, 
for  constructing  Marine  Railway  <at  the 
Naval  Station,  Pearl  Harbor,  had  been 
rejected. 

BIDS      DESIRED. 

New  York.  N.  Y.— Until  Oct.  19  by  Pub. 
Service  Comn.,  First  Dist.,  154  Nassau 
Street,  for  storm  vitr.  pipe  drain,  man- 
holes, etc.,  for  Queensboro  Subway  Rapid 
Transit  Railroad,  under  Queens  Boule- 
vard. 

PRICES     AND     LETTING8. 
•^/ndicaiea  award  of  contract. 

New  York,  N.  Y. — Lowest  bid  opened 
Oct.  9  by  New  York  Municipal  Railway 
Corporation  for  60,000  tons  structural  steel 
for  new  lines  and  terminals  and  recon- 
structing of  existing  terminals  and  lines 
was  submitted  by  the  American  Bridge 
Co.  at  the  following  bid:  18,000  tons 
tor  East  .Mew  York  Division,  $48  per 
ton;    24,000    tons.    Fulton    Street    line,    $42 


PROPOSED     WORK. 

Paterson,  N.  J.— Erie  R.R.  Co.  (R.  C. 
Falconer,  Supt.  Constr.,  New  York)  is 
considering  plans  for  grade  crossings  in 
Paterson. 

Kinston,  N.  C. — See  "Electric  Rail- 
ways." 

Akron.  Ohio. — The  Pennsylvania  R.R., 
Baltimore  cS:  Ohio,  and  Erie  R.R.  and  the 
County  Commissioners  are  considering 
the  elimination  of  three  grade  crossings, 
namely  the  Wuchter  crossing  east  of 
Akron,  the  Manchester  Road  crossing  in 
Kenmore  and  the  Tuscarawas  Avenue 
crossing  in  Barberton. 

Youngstown,  Ohio. — The  city  apd  the 
Erie  R.R.  Co.  are  considering  the  elim- 
ination of  grade  crossings. 

Decatur,  Ind. — The  Fort  Wayne,  De- 
catur &  Southern  R.R.  Co.  intends  extend- 
ing the  line  of  the  Fort  Wayne  &  Spring- 
field Ry.,  which  they  have  recently  taken 
over. 

Indianapolis,  Ind. — The  Board  of  Public 
Works  has  directed  the  Pennsylvania 
R.R.  Co.  to  elevate  tracks  from  Ray 
Street  to  a  point  300  ft.  south  of  Harris 
Avenue.  Work  to  be  completed  by  latter 
part  of  next  year. 

Track  elevation  bonds  amounting  to 
$160,000  have  been  sold  by  the  County 
Commissioners. 

Mitchell,  S.  D.— The  South  Dakota  & 
W^estern  Railroad  Co.  reported  incorpor- 
ated by  W.  L.  Bruce,  W.  E.  Heaton  and 
others,  of  Y'ankton,  to  build  a  railroad 
from  Mitchell  to  Brule  by  way  of  Platte, 
a  distance  of  80  miles. 

Granlteville,  Mo. — Belleview  &  Western 
R.R.  Co.  of  Granlteville  incorporated  to 
build  a  road  from  Granlteville  to  Belle- 
view,  a  distance  of  three  miles. 

Newport,  Ark. — Reported  citizens  have 
voted  the  Portland  &  West  Coast  Ry.  Co. 
$100,000  to  induce  the  said  company  to 
construct  the  first  15  miles  of  line  from 
Portland  to  Newport.  J.  H.  Fitzgerald, 
Manager  of  the  road. 

San  Antonio,  Tex. — Reported  the  re- 
ceivership proceedings  instituted  against 
Missouri.  Kansas  &  Texas  R.R.  Co.  will 
not  interfere  with  the  plans  of  the  com- 
pany for  the  construction  of  the  proposed 
million  dollar  passenger  station  and  ter- 
minal in  San  Antonio. 

Depew,  Okla.— The  Sapulpa  &  Oil  Field 
Railroad  Co.  of  Tulsa,  incorporated  and 
intends  building  a  line  14  miles  long  from 
Depew    to    Drumright. 

Portland.  Ore. — The  Portland  &  West 
Coasts  R.R.  &  Navigation  Co.,  Portland. 
intends  building  a  railroad  from  Portland 
to  Newport,  via  Bay  City.  J.  H.  Haak, 
Portland,    President. 

The  Oregon.  California  &  Eastern  Rail- 
road Company,  reported  incorporated  for 
the  purpose  of  constructing  a  400  mile 
standard  gage  railroad  in  central  Oregon. 
Robert  C.  Sterahorn.  of  Portland,  reported 
interested,  also  William  M.  Ladd,  of  Port- 
land. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

Belmont  (P.  O.  Boston),  Mass. — Steps 
being  taken  for  erecting  high  school;  cost 
about  $150,000. 

Worcester,  Mass. — Plans  for  fireproof 
brick  building  to  be  erected  at  Belmont 
Hospital  are  being  prepared  by  Fuller  & 
Delano  Co.,  Worcester,  Mass.;  cost  $50,- 
000.  George  C.  Halcott,  Superintendent 
Public  Buildings. 

Providence,  R.  I. — Board  of  Control  and 
Supplies  (Gilbert  R.  Parker,  Secy.),  is 
considering  plans  for  detension  home  for 
children. 

Buffalo,  N.  Y.— The  Department  of 
Public  Works  has  been  authorized  to 
have  plans  prepared  for  improvements  at 
the  J.  S.  Adam  Memorial  Hospital. 
Perrysburg,  to  include  addition  to  help 
dining  room;  addition  to  kitchen;  school 
building,  sewage  disposal  plant,  etc. 
Cost  about  $50,000. 

New  York,  N.  Y. — Plans  filed  for  ereot- 
3-story  brick  asylum  at  Grand  Boulevard 
and  Kingsbridge  Road  for  Society  for 
Relief  Destitute  Blind:  cost  $250,000.  M. 
L.  &  H.  G.  Emery,  68  Bible  House. 

East  Rutherford,  N.  J. — John  T.  Simp- 
son. Architect  and  Engineer,  1224  Essex 
Building.  Newark,  writes  plans  for  8-room 
fireproof  school  will  be  readv  for  bidders 
about  Oct.  13.  E.  P.  Hutten.  Secretary 
Board  of  Education.  21  I^incoln  Place. 
Estimated  cost  $34,500. 


Lambertvllle,  N.  J. — City  Council  passed 
ordinance  providing  $62,000  bond  issue  for 
school   improvements. 

Paulsboro,  N.  J. — Plans  prepared  by 
Clyde  S.  Adams,  1509  Arch  Street,  Phila- 
delphia, Pa.,  for  a  school  which  Board 
of  Education  will  erect. 

Flourtown,  Pa. — Albert  Kelsey,  Perry 
Building,  Philadelphia,  Pa.,  selected  to 
prepare  plans  for  proposed  Carson  Col- 
lege for  Orphan  Girls. 

Philadelphia,  Pa. — Plans  being  prepared 
by  J.  Horace  Cook,  City  Hall,  for  three- 
story.  92  X  220  ft.,  school  to  be  erected  at 
Allegheny  Avenue  and  B  Street. 

Wllklnsburg,  Pa. — School  Board  will 
rebuild  Horner  School,  recently  destroyed 
by  fire. 

York,  Pa. — Directors  of  County  Poor 
approved  plans  of  B.  F.  Willis  of  York  for 
almshouse. 

Reported  city  Intends  erecting  a  library 
costing  about  $500,000.     Address  City  Clk. 

Savannah,  Ga. — Henrik  Wallin,  23 
Abercorn  Street,  submitted  preliminary 
plans  to  Auditorium  Com.  of  Council  for 
four-story  building  to  be  erected  on 
Barnard  Avenue. 

Decatur,  Ala. — School  Board  consider- 
ing erection  of  high  school  or  enlarging 
present  building. 

Akron,  Ohio. — $400,000  school  bonds  will 
be  sold  Nov.  2  by  Bd.  Educ.  (J.  F.  Barn- 
hart,  Clk.). 

Dayton,  Ohio. — SummervUle  School 
Dist.  passed  bond  issue  for  $35,000  for 
erecting  combination  grade  and  high 
school. 

Lafayette,  Ind. — High  school  bonds 
amounting  to  $25,000  have  been  sold  by 
Trustees  of  Randolpli  Township. 

Rochester,  Mich. — Citizens  voted  $25,000 
bonds   for  erecting   liigh   school, 

Geneva,  III. — All  bids  opened  recently 
by  Board  of  Education  for  erecting  six- 
room  brick  grade  school  have  been  re- 
jected. New  plans  to  be  prepared  and 
bids  again  asked.  Cost  not  to  exceed 
$30,000. 

Menasha,  Wis. — City  Intends  erecting 
addition  to  high  school;  cost  $30,000. 

Waukesha,  Wis. — Trustees  Carroll  Col- 
lege intend  erecting  boys'  dormitory  to 
cost    $100,000. 

Duluth,  Minn. — Reported  local  archi- 
tects will  be  asked  to  submit  competi- 
tive plans  for  $30,000  Carnegie  Library. 

Minneapolis,  Minn. — The  Board  of  Edu- 
cation, it  is  reported,  intends  erecting 
an  addition  to  the  South  High  School.  Es- 
timated   cost    $175,000. 

St.  Cloud,  Minn. — State  Board  of  In- 
vestment, St.  Paul,  has  approved  a  loan 
in  this  city  of  $100,000.  This  is  to  pro- 
vide a  fund  for  school  buildings  and  is 
available  at  once. 

North  St.  Paul,  Minn.— A  $40,000  school 
contemplated  here.     Address  Bd.  Educ. 

St.  Paul,  Minn. — E.  E.  Corliss,  Cus- 
todian of  the  State  Capitol  Building,  has 
recommended  to  the  Efficiency  and  Econ- 
omy Board  that  the  State  erect  an  office 
building  near  the  capltol  to  house  many 
of  the   State   departments. 

Austin,  Tex. — Plans  being  prepared  by 
Atlee  B.  Ayers,  state  architect.  San  An- 
tonio, for  repairs  to  the  state  capltol; 
cost  $125,000. 

San  Antonio,  Tex. — Plans  approved  by 
Directors  Agricultural  and  Mechanical 
College  for  new  buildings  to  cost  $115,000. 

Afton,  Okla. — Citizens  of  the  county 
have  voted  $160,000  bonds,  $75,000  for  a 
court  house,   $85,000  for  bridges. 

Eugene,  Ore. — Preliminary  plans  com- 
pleted by  Ellis  F.  Lawrence,  Chamber  of 
Commerce  Bldg..  Portland,  for  proposed 
Women's  Memorial  Building;  cost 
$100,000. 

Portland,  Ore. — Erection  of  new  build- 
ing for  Jefferson  High  School  being  con- 
sidered by  Bd.  Educ;  cost  about  $80,000. 

BIDS     DESIRED. 

Boston,  Mass. — Until  Oct.  19,  by  School- 
house  Comrs.  (Jos.  P.  Lomasney.  Chmn.) 
for  erecting  addition  to  high  school  of 
Practical  Arts,  Dearborn  Dist.,  Greenville 
and  Winthrop  Sts.,  Roxbury. 

Providence,  R.  I.— Until  Oct.  28  by 
Board  of  Control  &  Supply  (Gilbert  R. 
Parker,  Secy.),  State  House,  for  erecting 
dormitory  at  State  Home  and  school, 
Providence.  Clark  &  Howe,  Turk  Head 
Bldg.,  Archts;  Rich.  D.  Kimball  Co.,  In- 
dustrial Trust  Bldg.,  Engrs. 

Mllford,  Conn. — Reported  desired  until 
Oct.  19  by  Arthur  B.  Clark,  Chmn.  Bldg. 
Com.,  for  erecting  one-story  104  x  107-ft. 
municipal  building.  Probable  cost.  $100.- 
000.  Tracy  &  Swartwout,  Archts.,  244 
Fifth   Avenue,    New   York. 

Albany,  N.  Y. — Until  Nov.  1  by  Board 
Contract  and  Supply  (Isadore  Wachs- 
man,  Secy.)  for  erecting  fire  alarm  sta- 
tion on  Myrtle  Avenue  and  Lark  Streets. 
Also  separately  on  plumbing,  gas  work, 
electric  work,  heating.  Obenaus-Nichols 
Co..  Archts.,   119  State  Street. 


Trenton,  N.  J.— Until  Oct.  20,  by  Scott 
Scammell,  Secy  Bd.  Mgrs.  New  Jersey 
State  Hospital,  Trenton,  for  erecting  ad- 
mission building  at  said  hospital. 

VIneland,  N.  J.— Until  Oct.  22,  by  Com- 
missioners Charities  and  Corrections, 
Trenton,  for  erecting  building  for  Im- 
beciles, dining  hall,  kitchen,  etc.,  at  New 
Jersey  State  Institute  for  Feeble  Minded, 
Vineland. 

Lebanon,  Pa. — Reported  desired  until 
Oct.  22,  by  Bd.  Educ,  for  erecting  2%- 
story  and  basement  brick,  stone,  and 
concrete  fireproof  180  x  180  ft.  high 
school.  Probable  cost  $200,000.  A.  A. 
Rlchter,   Archt.,   Reading. 

Pittsburgh,  Pa.— Until  Oct,  18  by  George 
W.  Gerwig.  Secy.  Bd.  Elduc.  for  construct- 
ing foundation  of  the  Westinghouse  High 
School.  George  S.  Orth  &  Bros.,  Archts., 
Farmers  Bank  Bldg. 

Indian  Head,  Md.— Until  Nov.  6  by  Bu- 
reau Yards  &  Docks.  Navy  Dept.,  Wash- 
ington, D.  C.  (H.  R.  Stanford,  Ch.),  for 
erecting  magazine  building  at  the  Naval 
Proving  Grounds.  Indian  Head. 

Washington,  D.  C— Until  Nov.  8,  by 
Comrs.  D.  C.  for  erecting  an  engine  house 
at  Connecticut  Avenue  and  Ordway 
Street.  N.  W..  known  as  No.  28,  adver- 
tised in  Engineering  Record. 

Norfolk.  Va.— Until  Oct.  30  at  Bureau 
Yards  and  Docks,  Navy  Dept.,  Washing- 
ton, D.  C.  (H.  R.  Stanford,  Ch.),  for 
Spec  No.  2198^Shell  house  at  Naval 
Magazine.  Norfolk. 

Richmond,  Va. — Until  Oct.  22,  by  C.  P. 
Walford.  Clk.  School  Bd.  for  furnishing 
material  and  erecting  school  on  Fulton 
Hill.  Also  separate  bids  for  heating  and 
ventilating  s.vstem.  Carneal  &  Johnston, 
Archts.,  National  Bank  Bldg. 

Live  Oak,  Fla.— Until  Nov  2.  by  J.  W. 
O'Hara,  Secy.  Co.  Bd.  Pub.  Instructions, 
for  erecting  'school.  Also  separate  bids 
for  heating  and  ventilating.  Marks  & 
Sheftall.  Archts.,  210  Clark  Bldg.,  Jack- 
sonville. 

Ludlow,  Ky. — Reported  desired  until 
Oct.  18  by  Board  Education  (H.  J.  Ordel- 
mundt,  (5lk.)  for  erecting  school.  Sep- 
arate bids  to  be  submitted  on  excav.,  iron 
and  steel  work,  concrete  masonry,  plumb- 
ing, electric  work,  etc.  Weber.  Werner  & 
Adkins,  Archts.,  Mercantile  Library  Bldg., 
Cincinnati,  Ohio. 

Akron,  Ohio.- Until  Oct.  27  by  Bd. 
Educ,  Northfleld,  Village  School  Dist. 
(G.  L.  Williams,  Clk.),  for  erecting  school. 
Probable  cost  $28,000. 

Dayton,  Ohio. — Until  Nov.  1,  bv  C.  J. 
Schmidt,  Clk.  Bd.  Educ.  for  following 
work  in  connection  with  the  Steele  High 
School  addition;  excavation,  reinforced 
concrete  and  cement  work;  structural  Iron 
and  steel:  rock  face  and  cut  stone  work. 
etc.  Edw.  J.  Mountstephen,  Archt.,  803 
U.  B.   Building,   Dayton. 

Elyrla,  Ohio.— Until  Nov.  19  by  James 
A.  Wetmore,  Acting  Superv.  Archt., 
Washington,  D.  C.  for  erecting  (including 
mechanical  equipment  and  approaches) 
post  office  at  Elyrla. 

Chicago,  III.— Until  Oct.  22  by  Board 
Directors  Municipal  Tuberculosis  Sani- 
tarium (Theodore  B.  Sachs,  Secy.)  for 
erection,  including  heating,  plumbing 
and  electrical  work,  adult  patients'  and 
children's  cottages  for  said  sanitarium. 
Otis  &  Clarke,  Archts..  6  North  Michigan 
Ave. 

St.  Croix  Falls,  Minn. — Until  Oct.  22  by 
J.  C.  Hogland.  Village  Clk..  for  erecting 
auditorium.  Hartford  &  Hausler,  Archts., 
1611   Pioneer  Bldg.,   St.   Paul. 

St.  Cloud,  Minn.— Until  Oct.  25  by  St 
Cloud  Independent  School  Dist.  No.  28 
(Julius  Adams.  Secy.)  for  furnishing  ma- 
terial and  erecting  high  school.  Also  sep- 
arate bids  for  plumbing,  heating,  venti- 
lating, etc.  Tyrie  &  Chapman,  Archts,, 
320  Auditorium  Bldg..  Minneapolis. 

St.  Paul,  Minn. — Until  about  Nov.  10  bv 
State  Board  of  Control,  St.  Paul,  for 
erecting  the  Minnesota  Historical  Society 
Building,  to  be  fireproof,  granite  exterior, 
and  cost  $500,000.  C.  H.  Johnston,  State 
Archt.,  St.  Paul. 

Wabasha,  Minn. — Until  Oct.  19  by  State 
Board  Control,  St.  Paul,  for  erecting  tu- 
berculosis sanatorium  at  Wabasha.  Hoff- 
man &   Mosse,   Archts.,   Rochester. 

Sallna,  Kan. — Reported  desired  until 
Oct.  27  by  O.  E.  Walker,  Pres.  Board 
Educ.  for  erecting  2-story  and  basement, 
62  x  72-ft.  school.  Probable  cost,  $60,000. 
\V.  T.  Schmitt,  Archt.,  Oklahoma  City, 
Okla. 

El  Paso,  Tex. — Reported  desired  until 
Oct.  20  by  Board  Trus.  Independent  School 
Dist.  for  erecting  high  school.  Trost  & 
Trost,  Archts.,   Mills  Bldg. 

Carlsbad,  N.  M. — Later  official  report 
states  bids  desired  until  Oct.  20  by  Rob- 
ert C.  Dow,  Secy.  Carlsbad  Armory  Bd. 
Control,  for  erecting  armory.  C.  F.  Ward, 
Archt.,  Roswell.    . 

Los  Angeles,  Cal. — Reported  desired  un- 
til Oct.  27  by  Harbor  Comn..  for  erecting 
6-story  reinforced  concrete  warehouse  for 
Municipal  Dock  No.  1.  Probable  cost 
$350,000. 

Boise,  Idaho. — ^Until  Nov.  18  by  James 
A.  Wetmore,  Superv.  Archt.,  Treas.  Dept., 
Washington.  D.  C.  for  extensions,  re- 
modeling, etc.,  U.  S.  Post  Office  at  Boise. 
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PRICES     AND     UETTINOS. 
1llm4i€le9  atvard  of  coiOracf. 


.  Coniw    Contract   for  com- 

_  n»w  bisk  achool  at  a  cost  of  t4&.- 
raported  awardMl  br  Bd.  of  Educ.   to 
KiiAUB  J.  Shmucbncmy.  prvaent  Superln- 
tMMlMit  of  the  bttildlnc. 

Mroahljfii.  N.  V. — The  foUowlnc  «r»  the 
favr  towt  bids  opened  Oct.  II  by  Board 
of  BdocMiea.  New  York  City,  for  ■«»• 
Mml  CMMtraetton  of  addition  to  S<'hool 
<*.  Barmi0k  of  BrootOyn:  H.  C.  Stowe 
OooMntction  Company.  Academy  and  V'er- 
mirSa  Avenues  ttl.MO;  Mitchell  Farrell. 
Adliu.  Inc.  9*3,ltl.  J.  Kreoe  Co.. 
flS.M*:  Architectural  Contracting  Co.. 
Inc.  MXM>.  Tbe  knreat  bM  for  plumbinc 
IB  aald  alteration  waa  from  Harry  Klein. 
ItSI  Second  Avenue,  at  tS.lSv. 

Jtntif  City.  N.  J.— Folloarlnic  are  four 
ImraM  blda  opened  Oct.  T  by  Bd.  Chown 
F»— hoMeia.  Jeraay  City,  for  erecting 
c<o«mty  Mil: 

OoMral  coaatrucUoa:  John  T.  Brady. 
N«w  Tprtu  tTM.SW:  OMirse  Bmnett 
Umul  Worc««»r.  llaaa..  >T7S.0OO:  Georce 
A.  Poller.  New  Tor*.  tS14.T«8:  and  P.  J. 
CwUli  Con»tr.  Co..   New  York.  tSIT.OOO. 

Hcatlns  and  Ventilating:  W.  H.  A  P. 
W.  QuM.  New  Tork.  tM.MM:  Thompson- 
Starrett  Qv  New  York  tM.6M;  J.  F. 
Kelly.  Newark.  $M.«a.  and  Wells-New- 
toa  Co.,  New  York.  t»*,»oo. 

Ptaasbtaw:  W.  H.  *  F.  W.  Cane.  New 
TortL  tlkftl;  Murphy  Plumbinc  Co..  Jer- 
—7  City.  tSCIM:  P.  F.  Kenny  Co..  New 
York.  tU,*!!.  and  \Vell».  Newton  *  Co.. 
New  Tork,  •U.MO. 

tow—i  bid  for  electric  work  waa  aub- 
mlttad  by  Pette  *  Powers.  New  York, 
at  |>.3M. 

*SklMman.  N.  J.— Contract  for  erecting 
brick,  alone,  concrete  and  terra  cotia 
btUkttnn    for    Nt-w  .Slate    ViUago 

for    BMlevtics    a»  :«ard    l'"oy    A 

■?tJ!r?L*'*J!*'*"-  •delphia.   Pa.. 

at  nM.W«.  OcorgF  fi.  i  >ri-w.  State  Archt.. 
Trenloa. 

'*MorMnza.  Pa.— Contract  for  ererllng 
new  Industrial  building  and  additional 
"Htage  at  Pennsylvania  Training  School 
awarded  Hardy  *  lUnkin  of  CanoiiHburg. 

Smyrna.  DeL — Uowesi  bids  opened  Sept. 
M  by  Supervising  Architect.  Washington. 
D.  t.,  for  conslructing  I'.  S.  Post  tifflce 
■nbmltted  by  Klngn  l.umlier  Co.  of  Char- 
•ollesville.   Vs..  at  f2l.«2l. 

Washington.  D.  C— The  foUowing  are 
the  bids  opened  8<rpt-  13  by  Bureau  of 
LightlMMiaea.  Washington.  D.  C,  for  con- 
•tmctlng  the  Navaaaa  Island  Light  Sta- 
tloo.  West  Indies — «a|  metal  work  only. 
«bi  erection  Including  metal  work,  (c) 
both  E.  Hart.  .Norfolk.  Va..  (b)  »»0.0i>0: 
Champion  Iron  Works.  Cliampion.  Oliio. 
Jat  tl2.«n:  Snare  *  Trieat  Co..  New 
V^-  l>»>m.»M:  P.  J.  Carlin  Constr.  Co.. 
New  York  <c>  «IM.900:  Uurolithic  Co.. 
n^lo.  <bl  |K.*M:  milcott  Machine 
Onrporallon.  BalUnorc.  Md..  (a)  $13.«»2. 

Cdumbua.  C'  .  „j  <>ct.  S 

for  ereclinK  l^r    I'ark 

have    been  ,,ki    high. 

bid    Wii...    |4ft,i!7\.      r  u.    Wemper. 
T.  Dlr.  Pub.   Service. 

.  P!*^''  Ohio— Lowest  bid  opened  Oct. 
I  by  Govnly  Commissioners  for  erecting 
labnMry  baildin|tB.  submitted  by  J.  G. 
BoUager  of  Toledo,  at  m.4M. 

vJ?*f2?":  0*l»'-Contract  for  erecting 
MaA  sdMol  (bids  opened  Oct.  4>  awarded 
X~**T  ff*??!!-  *''>mt  Vernon  RIegel. 
OouBty  Supvlqlendent. 

,  *V»«i    Wart,    Ohio. — Contract    awarded 
Laraon-Danlalaoa  f'».    of   I.a    Porte,    Ind 
for    trtcUng    hospital,     ihree    stories,    to 

cost  tM.aaa. 

♦Wopdaflalil.  Ohio.— Contract  for  erect- 
!"•  ^yp  i^"^  sward»«l  Harris  «  Splnd- 
ter,  I^Mltos.  W,  Va  .  at  m.MO,  e»clu- 
a>v«  of  haating  and  tcnillatlng. 


Sedro  Woolley,  Wash.— Following  are 
lowest  bids  opened  by  State  Bd.  Control. 
Olympla.  Oct.  4.  for  erecting  male  ward 
building,  female  ward  bunding,  audi- 
torium and  lundry  building  at  Nortiiern 
Hospital  for  Insane:  General  construction, 
Warrack  Constr,  Co.,  (134,763:  plumbing, 
D.  M.  King  Co.,  »».677,-  heating  Duper 
Bros..  $11,433:  electric  wiring,  J.  J.  Agut- 
ter  A  Co..  t4,022  (bidders  all  of  Seattle). 
Heath  A  Gove,  .\rihts.,  Tacoma. 

ASan  Francisco,  Cal.^<;ontract  for  gen- 
eral constru'tlon  of  Public  Library  in 
Civic  Center  awarded  IJndgren  Co., 
Monad  BIdg.,  at  at>out  $«14,000,  not  In- 
cluding granite   work. 


m^mmm  na^i— ,  Mich. — Contract  for 
crcctlns  armory  for  <:raml  Rapids  Bat- 
lalloa  IbMa  opened  Sepi  Zi}  awarded  by 
State  MIHlary  floard.  Uinslng.  as  follows: 
Oeneral  const  ruction,  to  Hontef  *  KeUey 
Co..  Grand  >• .  -i-  ..  |S$.2>3:  plumbing. 
C.    a     Koer  .1    luplds.    111,310; 

!!^"5*-«'^''  "•=   *    Heating  Co., 

OraodRap.c-.    ;,  ...v      wiring.    Flectrical 

A3it^S!r^'  ■     ■''*"   *     Bersey. 

*  Contsr.     Iowa.— Conlract     for 

•■  ■o'   teiorted  awarded  Mland- 

IL    .  i^,   ..     "•    "'"naapolta.   Minn.,    at 

,  ♦•-aayon,  Iowa..— <.'on«racl  for  conatmct- 
SS  S[?:?"!7  i?«*  -^waolhlated  building 
tcrBimra  <^  EdaoUtmt.  O,   T.   Peterson. 

!w?^Xl.iFf*'  "P^J^Ort  »».  awarded 
Oafl  achlacblCT  of  Rockwell.   Iowa. 


■•1    by 

-ka, 

-..'laM 

Mxii  at 


^»waitwoo«,  Minn.— K:*«.ntract  for  erect- 
"•»  .^rfi  adjool  ib«4a  opened  Oct,  •) 
awarded  Ceoatntetlon  Co..  Alexandria. 

I^Uaooln,   Hob.^-'''. ..»'-"• 
BoanI  of  RocmiIk 
to  SaMra-Brcck  < 

BL.  Omaha,   for  n ,   ,„ 

niLM*. 

*Jo«inaofl  City.  Taic.  —  Contract  for 
erecting  court  house  iblds  openwl  Sept. 
M)  awarded  JanrMai  Waterslon  of  Johnson 
at  S*^.MO, 

Tulas,  Okla.— .X.  Teager  *  Sons  of  Dan- 
ville. Ohio.  r»t<'>rted  submitted  lowest  Wd 
to  erect   "    '•    fist  OOlce  at  tlK.OOO 


PRHATE  BUILDINGS 


PROPOSED     WORK. 

Albany,  N.  Y. — Proiwsltlons  made  to 
city  by  Delaware  &  Hudson  RR.  Co. 
(James  MacMartin,  Ch.  Engr.,  Albany) 
and  Albany  Journal  Co.  to  erect  buildings 
at  foot  of  State  Street  to  cost  $140,000. 

Brooklyn,  N.  Y.— Plans  filed  for  follow- 
ing buildings:  Two-Btor>'  brick  and  con- 
crete otlice.  shop  and  garage  at  13  Qulncy 
Sireet  for  Edison  Electric  Illuminating 
Co.:  coKt  $40,000:  six  four-story  brick 
apartment  houses  at  Howard  Avenue 
and  Bergen  Street  for  Abraham  &  Kap- 
lan, total  cost  $1.^0.000;  four-story  apart- 
ment house  at  1276  Pacific  Street  for 
Farber  Constr.  Co.,  cost  $45,000. 

Long  Island  City,  L.  I..  N.  Y.— Plans 
Bled  for  erecting  5-story  l)rick  tenement 
at  Academy  Street  and  Jamaica  Avenue, 
for  N.  Hubbard,  Jr..  cost  $50,000;  Geo. 
Schmidt.  9  Manhelm  Street.  BImhurst. 

New  York.  N.  Y.— Plans  filed  for  erect- 
ing folluwing  buildings:  12-story  apart- 
ment liouse  at  331  W.  iwsth  .Street,  for 
Anthony  A.  Paterno  Constr.  Co..  cost 
$300,no<).  Gaetan  AJello,  1  \V.  Thirty- 
fourth  Street,  arch;.;  12-story  apartment 
house  at  124  W.  Seventy-second  Street, 
for  O.  H.  Beaumont  Co.,  owner  and  archt., 
cost  $200,000;  four  5-8tory  brick  tene- 
ments at  I90th  Street  and  Audubon  Ave- 
nue, for  ,\  &  K  Constr.  Co..  cost  $200,- 
000.  Saas  &  Springsteen,  archts.,  32  IJnlon 
Square;  S-slory  brkk  tenements  at  Tenth 
Avenue  and  214th  .Street,  for  H  M  Constr.  ' 
Co.,  cost  $130,000.  Andrew  J.  Thomas, 
archt..  2526  Webster  Avenue;  3-story 
brick  store  and  dwelling  at  University 
Place  and  Twelfth  Street,  for  John  T. 
Smith,  cost  $66,000.  Kobt.  J.  Rcilcy.  arch'.. 
477  Fifth  Avenue;  6-story  office  building 
at  Sg    E.    Fifty-seventh   Street  for  Henry 

B.  .Anderson,  cost  $70,000.  Louis  A. 
Abramsun  and  I>awrence  Barrard.  asso- 
ciate archts..  220  Fifth  Avenue;  four  5- 
story  brick  tenements  at  Morris  Avenue 
and  16»lh  Street,  for  Hensle  Constr.  Co., 
cost  $120,000,  Moore  &  I.,ansledel,  archts., 
lUilnl  Avenue  and  14Sth  Street:  5-story 
brick  tenement  at  Park  Avenue  and  171st 
Street,  for  Selena  Realty  Co..  cost  $55.- 
000.  Kreyml>org  Architectural  Co..  archts.. 
102»  E.  163d  Street;  5-story  brick  tene- 
ment at  is»th  Street  and  Cambrelllng 
Avenue,  for  De  Caudio  Constr.  Co..  cost 
$.50,000.  Lucian  Plsclotta,  archt.,  391  R. 
149th  Street;  two  5-8tory  brick  tenements 
at  169th  Street  and  .Morris  Avenue,  for 
Hensle  Constr.  Co.,  cost  $90,000.  Moore  & 
l>andatedel.  archts..  Third  Avenue  and 
149th  Street;  two  6-story  ijrlck  tenements 
at  University  Avenue  and  !90th  Street, 
for  Osborne  Realty  Co.,  cost  $90,000,  J.  M. 
Kelson,  archt.,    1133   liroadway. 

Poughkeepale,  N.  Y. — .\ew  York  Central 
II  R.  Informs  us  that  the  station  to  be 
erected  here  will  not  be  taken  up  for  sev- 
eral years. 

Syracuse.  N.  J. — Syracuse  Light  Co.   (J. 

C.  T>e  I»ng.  Pres.),  Is  considering  build- 
ing a  substation  on  West  F'ayette  St. 

Philadelphia.  Pa.  —  Eastern  Pennsyl- 
vania Conference  of  United  Brethren,  at 
llarrlsburgh.  decided  to  erect  a  $75,000 
church  In  .North   I'hlladeliihia. 

Baltlmort,  Md. — The  Public  Service 
Building  Co,  It  Is  reported.  Intends  erect- 
ing a  12-»lory  Iirlck,  stone  and  steel  office 
building  according  to  plans  by  Parker. 
Thomas  te  Itlce,  Union  Trust  BIdg. 

Danville.  Va. — Reported  Dan  lUver  Cot- 
Ion  Mills  Co.  Intencis  erecting  Y.  M.  C.  A. 
building  for  Its  employees;  coat  $40,000. 

Huntington,  W.  Va. — Reimrted  plans 
being  prepared  by  A.  F.  Dickey  of  Hunt- 
ington, for  fireproof  theater  which  the 
Princess  Theater  Co.  will  erect  on  Fourth 
Avenue;  cost  about  $25,000. 

Wheeling,  W.  Va.— Edgwood  Evangel- 
ical Luthenin  Church  will  erect  edifice  on 
l>enox  Place;  cost  $30,000.  Rev.  Ralph  A. 
llarshman.  Pastor. 

Savannah,  Oa. — Sacred  Heart  Roman 
'"athollc  Church  Intends  erecting  paro- 
chial school  on  Thirty-eighth  Street. 

Cleveland,  Ohio.- Jacob  Rabin.  William- 
son iJldg..  will  erect  a  building  on  Su- 
perior Avenue  and  E  llSlh  Street:  cost 
approximately  $100,000. 

Toledo.  Ohio.— St.      .Mark's     Lutheran 

Chur  '.plates  erecting  new  edifice 

at    I  I    Woodvllle    StreeU;    coat 

aix'u:  Kev.  A.  L.  Burman,  Pas- 
tor. 


Fort  Wayne,  Ind. — Achduth  Veshalom 
Congregation  Intends  erecting  new  syna- 
gogue. 

Eagles  considering  erection  of  a  build- 
ing. 

Indianapolis,  Ind.— Plans  prepared  by 
Herbert  L.  Bass  &  Co.  of  Indianapolis  for 
two-story  brick  and  concrete  building  to 
be  erected  at  705  North  Meridian  Street; 
cost  $25,000. 

M  uncle,  Ind. — Reported  Star  League 
will  erect  two-story  brick  newspaper 
plant. 

Shelbyvllle,  Ind. — Tlie  order  of  Elks, 
Lodge  No.  457,  Intends  erecting  next 
spring  on  West  Broadway  a  clubhouse 
costing   $50,000. 

Chicago,  III. — Plans  being  jjrepared  by 
Marshall  &  Fox,  38  S.  Dearborn  Street, 
for  theater  to  be  erected  at  S.  State  and 
Van  Buren  Streets;  cost  $600,000.  Jones. 
Llnlck  &  Schaefer,  110  S.  State  Street, 
reported  Interested. 

Madison,  Wis. — Monona  Lodge  No.  12, 
Knights  of  Pythias,  proposes  erecting  a 
$35,000  club  house. 

Milwaukee,  Wis. — University  Club  con- 
templates erecting  five-story  clubhouse 
at  Oneida  St.  and  Juneau  PI.:  cost  about 
$25,000. 

Wausau,  Wis, — Congregation  of  St. 
Mary's  Church  Intends  erecting  new 
school:    cost   about   $40,000. 

Clarlnda,  Iowa. — Congregtion  of  United 
Presbyterian  Church  will  erect  new  edi- 
fice; cost  $30,000.  Rev.  W.  C.  William- 
son,  Pastor. 

Ft.  Dodge,  la. — Congregational  Church 
contemplates  erecting  new  edifice;  cost 
about   $55,000. 

Sinton    Guild 

of    a    $50,000 

,    206    Fourth 


Minneapolis,    Minn. — The 
reported    planning    erection 
building.      Miss    Rose    Kane, 
Street,  Secy. 

The  iiapid  Transit  Realty  Co.  (Horrace 
Lowry,  XI  Street  &  Hennipen  Avenue, 
President)  intends  erecting  twelve-story 
office  building  to  cost  about  $100,000,  prob- 
ably on  2nd   .\venue.   South. 

St.  Louis,  Mo.  —  Erection  of  parish 
.school  in  connection  with  the  Roman 
Catholic  Cathedral  is  contemplated;  cost 
about  $75,000.  Rev.  Francis  GilflUan, 
Pastor. 

Plans  approved  by  St.  Vincent's  German 
Orphan  Society  for  new  home  to  be  erect- 
ed on  Florissant  Road;  cost  about  $200,- 
000. 

F.  H.  Brltton,  3671  Llndell  Blvd..  will 
erect  an  apartment  building  on  Llndell 
Blvd.    to  cost  $100,000. 

San    Antonio,    Tex. — .See    "Railroads." 

Seattle,  Wash. — Plans  completed  by 
Howells  &  Stoke.s,  Henry  Building,  for 
eight  additional  stories  to  Cobb-Healy 
Building  on  Third   Avenue;    cost   $100,000. 

Contract  reported  about  to  be  let  by  I. 
B.  Johnson.  209  First  Avenue,  South,  for 
three-story,  117  x  120  ft.  brick  and  con- 
crete apartment  house  to  be  erected  at 
Summit  Avenue  and  University  Street, 
for  Krellscheimer  Bros.;   cost   $90,000. 

Portland,  Ore. — Plans  being  prepared  by 
W.  W.  Lucius.  Lewis  Building,  for  recon- 
structing building  on  Third  and  Morrison 
•streets,  recently  destroyed  by  fire;  cost 
approximately  $50,000. 

Reported  contract  soon  to  be  let  by  R. 
T.  Dabncy,  133  E.  29th  St.,  for  erecting 
tourist  hotel  near  Crown  Point;  cost  ap- 
proximately $200,000.  Edgar  M.  Lazarus 
.\rcht.,   18th  and   Flanders  Streets. 

Sacramento,  Gal. — Sacramento  Valley 
Warehouse  Co.  will  erect  a  warehouse. 

BIDS     DESIRED. 

Elgin,  III.— Until  Oct.  25  by  Board  Ad- 
ministration (Frank  D.  Whlpp,  Fiscal 
.Superv.),  Springfield,  for  erecting  power 
house  at  Elgin  State  Hospital.  Jas.  B 
Dlbelka,  State  Archt.,  130  N.  5th  Avenue, 
t^lcago. 

Carlos,  Minn,— Reported  desired  until 
Oct.  19  by  Rev.  K.  J.  Stelnbach.  pastor. 
Belle  River,  for  erecting  brick  edifice  for 
St.   Nicholas  Church  at  Carlos. 

Omaha,  Neb. — Reported  desired  until 
Oct.  27  by  Graham,  Burnham  &  Co., 
Archts.,  80  E.  Jackson  Blvd.,  Chicago, 
111.,  for  erecting  14 -story  basement  and 
stJb-basement,  66  x  132-ft.  hank  store  and 
office  building  for  Union  Securities  Co 
(Jmaha,      Probable  cost,   $800,000. 

,.®.*'  ;^P*5P'''  Mo,— Reported  desired  until 
i^h.,,^^  for  erecting  60  x  120  ft.  office 
building  at  Seventh  and  Francis  Streets 
u''k^u,  •■■  Klrknatrick,  721  Felix  Street. 
Probable  cost  $50,000.  Address  Walter 
Bosc'hen,  Archt.,  Tootle-Lemon  Bank 
rsUlininK- 

PRICES     AND     LETTINGS. 

•kindicalea  award  of  contract. 

**5"*,'^ . ..  D"''«el<',  Mass.  —  Contract 
f,,^*^'?,*'^  A'^*?.  Bros,  of  Amherst  for  erect- 
'"'^,5',"^''  "■  ^"■''■'<  ■"""'  marble  library 
h"  Jr.1^  ?f-'  "J"  ■■'memorial  to  Chauncy 
w<.J."^','.-  ^■.t*'2'*  Walker,  Archt.,  30 
West  Mfty-ninth  Street,  New  York. 

n„^??''.r'"^'=.',l  «•,.'■— '^""''■"ct  awarded 
Robert  P  Collins.  Cumberland,  for  erect- 
Hill  •'0''ePh    Parish   Church,    Prospect 

f-h'tnA^fr'^l.  "r;  '—Contract  awarded  to 
Charles  B.  .McGuIre  Co..  Providence  for 
erect, ng  Industrial  Trust  Company  Build- 


■^Brooklyn,  N.  Y. — Contract  awarded 
Turner  Construction  Co.,  11  Broadway, 
New  York,  for  erecting  a  two-story  rein- 
forced concrete  building  for  W.  Beckers 
.\niline  &  Chemical  Co.  .it  East  Eighty- 
Third  Street  and  Ditmars  Avenue.  Ben- 
jamin Drlesler,  Architect,  153  Remsen 
Street. 

-A-Buffalo,  N.  Y. — Contract  awarded  bv 
Lehigh  Valley  R.  R.  Co.  to  Eastern  Con- 
crete Steel  Co.,  D.  S.  Morgan  BIdg.,  for 
195  X  837  ft.  reinforced  concrete  and  glass 
train  shed  to  be  erected  at  Main  and 
Scott  Streets;  cost  $150,000. 

♦Jamestown,  N.  Y. — Contract  awarded 
by  Jamestown  Traction  Co.  to  Kellogg 
Structural  Steel  Co.,  Buffalo,  tor  erect- 
ing  brick  and  steel  carhouse. 

•Philadelphia,  Pa. — Contract  awarded 
Cramp  &  Co.,  Denckla  Building,  for  erect- 
ing seven-story  and  basement,  brick, 
stone  and  reinforced  concrete  loft  build- 
ing on  Arch  Street  for  Charles  E. 
Schmidt,  327  Arch  Street;  cost  $100,000. 
Sauer  &  Hahn,  Archts.,  1112  (Chestnut 
Street. 

■^Pittsburgh,  Pa. — Contract  for  erecting 
parochial  school  for  St.  Lawrence  R.  C. 
Church  awarded  McGiniiess  Bros.,  202 
Millvale  Street;  cost  about  $30,000.  O.  M. 
Topp,  Archt.,  Jenkins  BIdg. 

■A-Tlpton,  Iowa.  —  Contract  reported 
awarded  Western  Constr.  Co.  of  Iowa 
City  for  erectins  building  for  Odd  Fel- 
lows; cost  $30,000. 

♦  Billings,  Mont. — Reported  contract  for 
erecting  addition  to  Northern  Hotel 
awarded  E.  H.  Gagnon  &  Co.,  201  N.  22d 
Street;  cost  about  $60,00.  Link  &  Halre, 
Archts.,    Billings. 

♦Great  Falls,  Mont. — Contract  for  erect- 
ing school  for  Itoman  Catholic  diocese 
awarded  Ness-Theisen  Contr.  Co.,  Great 
Falls;    cost.    $70,000. 

♦  St.  Louis,  Mo. — Contract  for  erecting 
reinforced  concrete  and  structural  steel 
theater  for  Orpheum  Theater  Circuit,  at 
Ninth  and  St.  Charles  Streets,  awarded 
Murcli  Bros.  Constr.  Co.,  St.  Louis;  cost 
about  $500,000. 

♦Olympla,  Wash. — Contract  for  erect- 
ing depot  for  Oregon-Washington  R.  R.  & 
Navigation  Co.,  awarded  E.  D.  Rounds 
Constr.  Co.,   Seattle,  at  about  $25,000. 

♦Windsor,  Ont. — Contract  awarded  P. 
H.  Secord  &  .Sons,  Ltd.,  of  Brantford, 
tor  erecting  bank  building  at  Ouellette 
Avenue  and  Chatham  Street  for  Mer- 
chants Bank  of  Canada;  cost  $100,000. 
Hogle  &  Davis,  Archts.,  Montreal,  Que. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED      WORK. 

Hartford,  Conn. — Gordon  Bros,  intend 
erecting  three-story  and  basement  cold 
storage  building,   brick  construction,   50  x 

140  ft.     F.  C.  Walz,  Architect,  118  Asylum 
Street. 

Norwich,  Conn, — -Shetucket  Co.  intends 
erecting  two-story  brick  weave  shop,  84 
X  356   ft.    to  cost  $75,000. 

Brooklyn,  N.  Y.— Plans  filed  for  a  flve- 
story  factory  at  71  Flatbush  Avenue  for 
P.  A.  Koch  &  Co.,  524  Broadway,  New 
York,   to  cost  $80,000. 

Kearny,  N.  J. — Plans  filed  for  four  fac- 
tory buildings  for  American   Splint  Corp., 

141  Broadway,     New     York;     total     cost 
$100,000. 

Westvllle,  N.  J. — Manwarlng  &  Cum- 
mins, 1326  Chestnut  Street.  Philadelphia, 
are  reported  engineers  in  charge  of  the 
sand  handling  plant,  consisting  of  eleva- 
tors, screens,  storage  bins,  etc.,  to  be 
erected  by  the  West  Jersey  Sand  ti 
Gravel  Co. 

Baltimore,  Md. — Henry  Hess,  1510  Alle- 
gheny Street,  Philadelphia,  Fa,,  reported 
interested  In  organizing  a  company  here 
for  establishing  a  plant  for  manufactur- 
ing steel,  probably  in  Canton.  John  R. 
Bland.  Pres.  U.  S.  Fidelity  &  Guaranty 
Co.,  Calvert  and  German  Streets,  Balti- 
more, is  also  reported  Interested. 

Nemours,  W.  Va. — Reported  E.  I.  tlu 
Pont  de  Nemours  Powder  Co.,  Wilming- 
ton, Del.,  reported  will  erect  powder  fac- 
tory here.  Also  magazines  for  explosives 
at  Charleston,  Martinsburg,  Huntington, 
Piedmont  and    Bluefleld. 

Albemarle,  N.  C— Reported  lilifird  Man- 
ufactur'ing  Co.,  Albemarle,  intends  erect- 
ing additional  cotton  mill;  cost  about 
$500,000. 

Greensboro,  N.  C. — Reported  Revolution 
Cotton  Mills  Co.  will  erect  additional 
warehouse  near  city,  to  be  four  or  five 
stories;  cost  about  $30,000. 

Martins  Ferry,  Ohio. — American  .Sheet 
,^t  Tinplate  (^'o..  Wheeling.  W.  Va..  con- 
templates iniiirovements  to  Laughlin  plant 
here,  to  cost  $100,000. 

Gary,  Ind. — Reported  the  Carnegie  Steel 
Co.  intends  erecting  a  tin  plate  mill  here. 

Kokomo,  Ind. — Haynes  Automobile  Co. 
contemplates  erecting  factory  building 
costing  $250,000. 
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Marlon,  Ind. — Reported  United  Steel 
Corp.  intends  extensive  improvements  to 
their  plant.  including  enlarging  the 
Schoen  Steel  Car  Works  at  McKee  Rocks 
and  the  Shelby  Tube  Plant  at  EUwood 
City  largely  extended;  it  is  stated  the 
cost  of  these  two  plants  will  be  approxi- 
mately  $2,000,000. 

Sheron  Bros.  Drain  Tile  Co.  intends 
erecting  a   three-story   factory. 

Muncle,  Ind. — Plans  completed  for  ad- 
ditions to  plant  of  Interstate  Automobile 
Co. 

Jackson,  Mich.  —  Reported  Briscoe 
Motor  Co.  will  erect  factory  on  Wildwood 
Avenue;   cost  $100,000. 

Minneapolis.  Minn. — The  Price  Cereal 
Products  Co.,  702  Lincoln  Bldg..  intends 
erecting  a  cereal  plant  at  Jackson  Street 
and  Thirteenth  Avenue,  North  East,  to 
cost   $100,000. 

Webb  City,  Mo. — C.  T.  Orr  of  Webb 
City,  reported  interested  in  company 
which  intends  erecting  zinc  smelter  near 
this   city. 

Sacramento,  Cal. — Sacramento  Valley 
I'ipe  Line  Co.  has  applied  to  State  Rail- 
road Comn.  for  permission  to  issue  stock 
to  erect  a  plant. 

BIDS     DESIRED. 

YaPdIey,  Pa. — Contract  soon  to  be  let 
liv  Peuckert  &  Wunder,  Archts.  and 
Engrs.,  310  Chestnut  Street.  Philadelphia, 
Pa.,  for  erecting  a  1-story  manufacturing 
plant  at  Yardley,  Pa.,  for  Klauder-Weldon 
Dyeing  Machine  Co..  Amsterdam.  X.  Y. 
Building  to  be  111  x  78  ft.  of  stone  and 
structural   steel,    iireproof. 

Algiers     (P.     O.     New    Orleans),     La. — 

Until  Oct.  20.  by  M.  L.  &  T.  R.  R.  &  S.  S. 
Co.,  Metropolitan  Bank  Bldg.,  New  Or- 
leans, for  erecting  structural  steel  for 
erection  shop  in  Algiers. 


PRICES     AND      LETTINGS. 
iflndicates  award  of  contract. 

-t^Garfield,  N.  J,  —  Contract  awarded 
lohn  W.  Ferguson  Co.  of  Paterson  for 
erecting  a  four-story,  64  x  198  ft.,  brick 
and  bluestone,  mill  construction  building 
for  the  Forstmann  &  Huffman  Co. 

-A-Garwood,  N.  J. — Contract  awarded 
.lohn  W.  Ferguson  Co..  Paterson,  for 
erecting  a  one-story  concrete,  brick  and 
terra  cotta  factory  for  the  Anchor  Post 
Iron  Works. 

♦Jersey  City,  N.  J. — Contract  awarded 
urner  Construction  Company,  11  Broad- 
way, New  York,  for  erecting  for  tlie 
Standard  Oil  Company  of  New  Jersey,  at 
the  Eagle  Works,  a  three-story  kiln 
building,  reinforced  concrete,  skeleton, 
and  hollow  tile  curtain  walls. 

♦Shimervllle,  Pa. — Contract  for  rebuild- 
ing Shimer  Toy  Foundry,  recently  de- 
stroyed bv  fire,  reported  awarded  "F,  F. 
Speck  of  Bethlehem;  cost  about  $60,000. 

♦Albemarle,  N.  C. — Contract  for  erect- 
ing two-story  mill  for  Wiscasett  Mills 
Co..  reported  awarded  Holbrooks  ,*i  Brad- 
shaw,   Salisbury;   probable  cost  $70,000. 

♦Charlotte,  N.  C. — Contract  for  erect- 
ing U.  S.  Post  Office  and  Court  House 
awarded  .John  G.  Unkefer  &  Co.,  Minerva, 
Ohio,  at  $192,692. 


MISCELLANEOUS 


PROPOSED     WORK. 

Transmission  Line — Pepperell,  Mass. — 
The  Shirley  Electric  Co..  .Shirley,  will 
erect  a  high  tension  transmission  line 
from  y)resent  terminus  cordage  works  to 
Pejjperell. 

Transmission  Line — Chatham,  N.  Y. — 
Chatham  Electric  Light,  Heat  &  Power 
Co.  will  extend  the  transmission  lines  to 
Morehouse. 

Transmission  Line — Fredonia,  N.  Y. — 
Public  Service  Comn.  has  granted  Niagara 
&  Erie  Power  Co.,  Fredonia,  permission 
to  extend  transmission  lines  to  Town  of 
Hrant  and  Village  of  Farnham. 

Transmission  Line — Bay  City,  Mich. — 
Ba;'  City  Power  Co.  has  secured  right- 
of-way  for  the  construction  of  an  elec- 
tric transmission  line  from  city  to  mines 
of  Robert  Gage  Coal  Co. 

Transmission  Line — Butterfield,  Minn.— 
Citizens  voted  $8,000  bonds  to  install  an 
electric  lighting  system.  It  is  proposed  to 
construct  a  transmission  line  to  connect 
with  the  transmission  system  of  Consum- 
ers Power  Co.  at  St.  James. 


BIDS      DESIRED. 

Park  Work — New  York,  N.  Y. — Until 
Oct.  21  by  I'ark  Board  (Cabot  Ward, 
Pres.),  Borough  Manhattan,  for  improv- 
ing laham   Park.     Security  $7,500. 

Electric  Hoists— Philadelphia,  Pa.— Un- 
til .\"ov.  2,  b.v  Bureau  of  Supplies  and  Ac- 
counts, Washington,  D.  C,  for  Sch.  8882— 
6  electric  hoists,  at  the  Navy  Yard,  Phila- 
delphia. 

Ventilating  Skylights— Washington,  D. 
C. — Until  Oct.  21  bv  iieiit.  of  Interior  (B. 
Sweeny.  A«8t.  Secy.)  for  furnishing  and 
InstallinK  ventilating  skylights  on  the 
rateiit  office   Iluilditig 


Cranes — Charleston,  S.  C. — Until  Nov.  20 
by  Bureau  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C.  (H.  R,  Stanford,  Ch.), 
for  furnishing  two  shipbuilding  cranes  at 
Navy  Yard,  Charleston.  Specification  No. 
2199. 

Fence — Devils  Lake,  N.  D. — Until  Nov. 
5  by  Dept.  Agriculture  (C.  F.  Marvin, 
Acting  Secv.),  Washington,  D.  C,  for 
furnishing  material  and  constructing  en- 
closure on  the  Sully's  Hill  National  Park, 
N.  D. 

Electric  Light  &  Power  Plant,  Poplar 
Bluff,  Mo.— Until  Nov.  3,  by  H.  H.  Wil- 
cox, City  Clerk,  constructing  a  munici- 
pal electric  light  and  power  plant;  $75,000 
bonds  sold.  Fuller-Coult  Co.,  Engineers, 
St.    Louis,   Mo. 

Mall  Chutes — Denver,  Col. — Until  Nov. 
8  by  James  A.  Wetmore,  Superv.  Archt., 
Washington,  D.  C,  for  installing  two 
mail  chutes  in  U.   S.    Post  Offlce.  Denver. 

Freight  Elevator — New  Westminster, 
B.  C. — Reported  desired  until  Oct.  29  by 
R.  C.  Desrochers.  Secy.  Dept.  Pub.  Wks., 
Ottawa,  for  an  electric  freight  elevator. 
William  Henderson,  Resident  Archt.,  Vic- 
toria. 

Crane,  Etc. — Panama, — Until  Oct.  27  bji 
MaJ.  F.  C.  Boggs,  Corps  Engrs.,  U.  S.  A., 
General  Purchasing  Officer,  for  Cir.  978 — 
Traveling  crane,  copper  tubing,  flexible 
copper  or  brass  conduit,  galvanized  pipe, 
pipe  fittings,  valves,  vitr.   pipe,  etc. 


PRICES     AND      LETTINGS. 

iflndicates  award  of  contract, 

♦Cement — New  Orleans,  La. — Contract 
for  furnishing  cement,  sand  and  gravel 
(bids  opened  Sept.  22)  awarded  by  U.  S. 
Engineers  to  Lester  F.  Alexander  of  New 
Orleans  at  $19,220. 

♦  Electric  Light  Plant — Bloomlngton, 
Wis. — Contract  awarded  by  Bloomlngton 
Electric  Light  &  Power  Co.  to  Globe  Elec- 
tric Co.  of  Milwaukee  for  an  Electric 
Light   Plant   to   cost   $11,500. 

Cement — Portland,  Ore. — Following  are 
four  lowest  bids  opened  Oct.  7  bv  U.  S. 
Engineers'  Offlce,  Portland,  for  10.000  bbl. 
Portland  cement  for  use  in  connection 
with  the  reconstruction  of  the  lock  at 
Oregon  City,  Ore.:  (a)  price  per  bbl.  ex- 
clusive of  sacks;   (b)  location  f.  o.b.  cars; 

Geo.  N.  Short,  (a)  $1.25.  (ta)  Trident, 
Mont.;  Standard  Portland  Cement  Co., 
(a)  $1.40,  (b)  Napa  Junction,  Cal.;  Henry 
Cowell  Lime  &  Cement  Co.,  (a)  $1.45,  (b) 
Cowell.  Cal.;  Pacific  Portland  Cement  Co., 
(a)    $1.45,    (b)    Tolenas,   Cal. 


Bids 

Close. 

Oct. 

19. 

Oct. 
Oct. 

19. 
19. 

Oct. 

Oct. 

20. 
20 

Oct. 

20. 

Oct. 
Oct. 

20. 
20. 

Proposals 

For  Proposals  Advertised,  see  Page* 
42   and   43. 


WATERWORKS. 

See  Eng. 
Record. 

Contr.     166,     New     York, 

N.    Y Oct.     2 

Adv.  Oct.  2. 

Pump.    Caney,    Kan Oct.  16 

C.-i.    Pipe.    Etc.,    Middle- 
town.    Ohio    Oct.  16 

Water  Works.  Miller,  Ind.  Oct.     9 

Reservoir,     etc.,     Aurora, 
Minn Oct.      9 

Stand  pipe.     Cincinnati, 
Ohio    Oct.     9 

Mains,    Cleveland.    Ohio...  Oct.  16 

Tank.    Tower,    Etc.,    Elm- 
hurst,    ill Oct.  16 

Gas    Engines,    Clarksburg, 

W.    Va Sep.  25 

Adv.   Sep.  25,  Oct.   2. 

Tank,  pumps,  etc..   Three 
Rivers.  Mich Oct.     9 

Pipe,     etc..     Van     Buren, 
Ind Oct.     9 

Pipes,     Etc.,     New     York, 
N.   Y Oct.   16 

Contract    128,    New   York, 

N.   Y Oct.     9 

Adv.  Oct.  9. 

Pipe.     Reservoir,     Etc., 
Peapack.   N.   J Oct.  16 

Softening  Eouipment,  Co- 
lumbus   Ohio    Oct.   16 

Pumping      Unit,      Davton, 
Ohio     Oct.  16 

Tank    a  nd    Tower,    Indian 
Head,   Md Oct.  16 

Pipe     Fittings.     Etc., 
Washington,    D.   C Oct.  16 

Pumping  Engine,  Galves- 
ton,   Tex Oct.     2 

Adv.  Oct.  2. 

Water     Wks.,     Belle- 
ville, Ohio   Sep.  11 

Water     Works.     East 
Youngstown.   Ohio    f)ct.   16 


Oct.  21. 

Oct.  21. 
Oct.  21. 
Oct.  22. 
Oct.  26. 

Oct.  26. 
Oct.  28. 
Oct.  28. 
Oct.  30. 
Nov.  2, 
Nov.     4. 

Nov.  9. 
Dec.     1. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Oct.  19.   Beaumont,    Tex Sep.  18 

Adv.    Sep.    18   to  Oct.   2. 

Oct.  19.  Washington,    D.    C Oct.  9 

Adv.  Oct.  9. 

Oct.  19.   Elliott,    Iowa     Oct.  16 

Oct.  19.   Elizabeth.    N.    J                      Oct.  16 


Bids 

Close. 

Oct. 

19. 

Oct. 

20. 

Oct. 

20. 

Oct. 

20. 

Oct. 

20. 

Oct. 

22. 

<  )ct. 

25. 

Oct. 

26. 

Oct. 

27. 

Nov 

9. 

Oct. 

19. 

( )ct. 

19. 

( )c.t. 

20. 

Oct. 

21. 

(let. 

21 

Oct. 

22. 

( )ct. 

22. 

Oct. 

22. 

Oct. 

U. 

Oct. 

23. 

Oct. 

25. 

Oct. 

25. 

Oct. 

'K^. 

Oct. 

25. 

Oct. 

26. 

Oct. 

27. 

Oct. 

28. 

Oct. 

29. 

Oct. 

29. 

O/nf 

30, 

Nov 

1. 

See  Eng. 
Record. 

Plymouth,  Wis Oct.   16 

F^lla,    Iowa Oct.     9 

Adv.  Oct.  9,  16. 
Verona,    N.   J Oct.     9 

Adv.  Oct.  9. 

Sumner,    Wash Oct.  16 

Enterprise,   Ore Oct.  16 

Chatfleld,    Minn Oct.  16 

Upper   Alton,    111 Oct.  16 

Mansfield,   Ohio    Oct.  16 

Algona,    Iowa    Oct,  16 

Y'orktown   Heights,   N.    Y.  Oct.  16 

Adv.  Oct.  16. 
Parkersburg,   Pa Oct.     9 

Adv.  Oct.  9. 


BRIDGES. 

Frederick,    Md Oct.  16 

Sharon,    Pa Oct.  16 

.  Concordia.    Kan Oct.     9 

San    Diego,   Cal Oct.  16 

Kansas  City,   Mo Oct.    16 

.  Boise.    Idaho Oct.     4 

Lincoln,   Neb Oct.  16 

St.    Louis,    Mo Oct.  16 

.    Kt.    Edward,    N.    Y Oct.     9 

Blairsville,    Ga Oct.   16 

Concordia,   Kan Oct.     2 

Columbus,    Ohio    Oct.     2 

Newark,    N.    J Oct.  16 

San    Jos6,    Cal Oct.  16 

Mankato,    Kan Oct.  16 

Glenfleld,   Pa Sep.  25 

Covington,    Ky Oct.  16 

Adv.  Oct.  16. 

Illinois     Oct.     2 

.  Delphos,   Ohio   Oct.     9 

.  Dullas.    Tex Oct.     9 

.  Harrisburg,   Tex Oct.  16 

PAVING  AND  ROADS. 

Logansport,    Ind Sep.  25 

Beaumont,    Tex Sep.  18 

Adv.   Sep.   18  to  Oct.   2. 

Washington,  D.  C Oct.  2 

Adv.  Oct.  2,  9. 

Pullman,    Wash Oct.  9 

New  York,  N.  Y Oct.  9 

Boston.    Mass Oct.  16 

Hagerstown.    Md.    Oct.  16 

Corona,    Cal Oct.  16 

Indiana Oct.  -2 

Brooklyn.    N.   Y Oct.  16 

Rockford,    111 Oct.  16 

Franklin,    Ind Oct.  16 

Independence,    Kan Oct.  16 

Riverside,    Cal.    ■. Oct.  16 

Findlay,   Ohio    Oct.  16 

Bethlehem,    Pa Oct.  16 

Los   Angeles,    Cal Oct.  16 

Yuma.    Ariz Oct.  16 

Albany.    N.    T Oct.  9 

Adv.   Oct.   9,   16. 

Granville,    Ohio    Sep.  25 

Terrell,     Tex Oct.  9 

Elizabethton,    Tenn Oct.  16 

Pittsburgh,    Pa Oct.  16 

Santa   Barbara,   Cal Oct.  2 

Pasco,    Wash Oct.  9 

Pomeroy,    Wash Oct.  16 

Camden,    Ala Oct.  16 

Indiana Oct.  2 

Euclid.    Ohio    Oct.  16 


HYDRAULIC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Oct.   19.  Ditch      Work,      Mankato, 

Minn Oct.     9 

Oct.  19.  State     Canal     Work,     Al- 
bany,  N.   Y Oct.     9 

Oct.  19.  Ditches.     Albert     Lea, 

-Minn Oct.  16 

Oct.  20.  Irrigation    Work,    Mon- 
trose, Col Sep.  25 

Adv.  Sep.  25. 

Oct.  20.  Irrigation    Work.    Powell, 

Wyo Sep.  25 

Oct.  20.  Reclamation  Work,  Wash- 
ington.   D.    C Oct.     2 

Oct.  20.  Levee   Improv.,    Shawnee- 

town.    111 Oct.   16 

Adv.  Oct.  16. 

Oct.  20.  Drainage     Work,     Kansas 

City,    Kan Oct.  16 

Oct.    20,r;e\etment  and  Dike,  Kan- 
sas  City,    Mo Oct.    16 

Oct.    20.  Concrete      Wall,      Musca- 
tine.  Iowa   Oct.    16 

Oct.  21.  Channel    Work,     Chicago, 

111 Sep.  25 

Adv.    Sept.    26. 

Oct.    21.  Irrigation,    H  a  r  1  i  n  g  en, 

Tex Oct.      9 

Oct.  21.  Dredging,    Newark,    N.    J.  Oct.     9 

Oct.  22.  Dry     Dock     Gate,     Louis- 
ville,   Ky Sep,  25 

Adv.  Sep.  25  to  Oct.  16. 

Oct.   22.  Ditches,        Blue       Earth, 

Minn Oct.     9 

Oct.  22.  Levee    Work,    Silver   City, 

Miss Oct.  16 

Oct.  26.  State     Canal     Work,     Al- 
bany,   N.    Y Oct.     2 

Oct.  27.  Ditch.    Henderson,    Kv Oct.  16 

Oct.  28.   Drainage     System,     Edna. 

Tex Oct.  16 

Oct.  28.  Drainage,    Bristol,    Wis...  Oct.  16 

Nov.    1.  Flood    Protection,    Ports- 
mouth.   Ohio.     Oct.     9 

Nov.    1.  Irrigation     Work,     Wash- 
ington,  D.   C Oct.     9 

Adv.  Oct.  9. 

Nov.     1.   l>ock.  Improv.,   Beaumont, 

Tex Oct.   16 

Adv.   Oct.   16. 

Nov.    4.  Irrigation     Work,     Grand 

Junction,    Col Oct.     9 

Adv.    Oct.    9. 

Nov.    5.  Irrigation     Work,     Wash- 
ington, D.  C Oct.     9 

Adv.  Oct.  9. 

Nov.    5.  Trestles.    Pittsburgh.    Pa.  Oct.     9 
Adv.  Oct.  9,  16. 


Oct. 

19. 

Oct. 

19. 

Oct. 

19. 

Oct. 

19. 

Oct. 

19. 

Oct. 

19. 

Oct. 

19. 

Oct. 

19. 

Oct. 

20. 

Oct. 

20. 

Oct. 

20. 

Oct. 

20. 

Oct. 

21. 

Oct. 

21. 

Oct. 

22. 

Oct. 

25. 

Oct. 

25. 

Oct. 

25. 

Oct. 

26. 

Oct. 

28. 

Oct. 

28. 

Oct. 

29. 

Oct. 

29. 

Nov 

1. 

Nov 

1. 

Nov 

1 

Nov 

1. 

Nov 

5 

Nov 

8. 

Bids  See  Eng. 

Close.  Record. 

Nov.    8.  Dredge,    Jacksonville,  Fla.  Sep.  11 
Adv.  Sep.  11  to  25. 

Nov.    8.  Reclamation  Work,  Grand 

Junction,   Col Oct.     1 

Nov.    8.  Dredging,    Etc.,    Jackson- 
ville,   Fla Oct.  16 

Adv.  Oct.  16. 

Nov.    9.  Canal       Work,       Albany, 

N.  y Oct.     9 

PUBLIC  BUILDINGS  AND 
SCHOOLS. 

Oct.  19.  Norton,    Va Sep.  11 

Oct.   19.  Oxford,   Ohio   Sep.  M 

Oct.  19.  Brookings,    S.    D Oct.     i 

Oct.   19.  Trenton,    N.    J Oct.     » 

Aav.  Oct.  9,  16. 

Oct.  19.  Washington,   Ind.    ...-. Oct.     9 

Oct.  19.  Ridgewood,    N.    J Oct.     » 

Oct.   19.   Wabasha,    Minn Oct.  16 

Oct.  19.  Mllford,    Conn Oct.   16 

,  ,  ..  )  „.., .>ii.sH Oct.    16 

Oct.   20.  Monmouth,  111 Oct.     2 

Oct.   20.  Seattle.    Wash Oct.     » 

Oct.   20.  Byers,   Kan Oct.     9 

Oct.  20.  Carlsbad,   N.   M Oct.  16 

Oct.  20.  El   Paso,   Tex Oct.  16 

f)ct.  20.  Trenton,   N.  J Oct.   16 

Oct.  21.  Newark,    N.    J Oct.     9 

Oct.   22.  New   York,   N.   Y Oct.     9 

Adv.  Oct.  9.  16 

Oct.  22.  Richmond,    Va Oct.  16 

Oct.  22.  Vlneland,    N.    J Oct.  16 

Oct.  22.  Chicago.    Ill Oct.  16 

Oct.  22.  St.  Croix  Falls,  Minn Oct.  16 

Oct.    22.   Lebanon,    Pa Oct.  16 

Oct.   23.   Norfolk.    Va Oct.     2 

Oct.  25.  Washington,   D.   C Oct.     t 

Dct.  25.  St.    Cloud,    Minn Oct.  16 

Oct.  25.   Elgin,    111 Oct.  16 

Oct.   26.  Brooklyn,  N.  Y Oct.     2 

Oct.   26.  Des  Moines,   la Oct.     9 

Oct.    26.   Neodesha,   Kan Oct.     9 

Oct.  26.  New  York,   N.  Y Oct.     9 

Adv.  Oct.  9. 

Oct.  26.  Pittsburgh,    Pa Oct.     9 

Oct.  27.  Newcastle,  Ind Sep.  25 

Oct.  27.  Monongahela,    Pa Sep.  25 

Oct.   27.  Ft.   Bliss,   Tex Oct.     2 

Adv.  Oct.  2  to  16. 

Oct.   27.  Seattle,   Wash Oct.     2 

Get.  27.  Northfleld,   Ohio    Oct.     2 

Oct.    27.  Norman,    Okla Oct.     9 

Oct.  27.  Akron,    Ohio    Oct.  16 

Oct.  27.  Salina.   Kan Oct.  16 

Oct.    27.  Los    Angeles,     Cal Oct.  16 

Oct.  28.  Kirksville,    Mo Sep.  25 

Adv.  Sep.  25,  Oct.  2. 

Oct.  28.   Providence,   R.   1 Oct.  16 

Oct.    29.  Seattle,  Wash Oct.     9 

Oct.  29.  Rinard,    Iowa    Oct.  16 

t)ct.  30.  Seymour,   Ind Sep.  25 

Oct.   30.  Athens,    Ohio Oct.     9 

Oct.  30.  Norfolk,    Va Oct.   16 

Nov.    1.  Merrill,    Wis Oct.      2 

Nov.    1.  Dayton.   Ohio   Oct.  16 

Nov.    1.  Albany,   N.   Y Oct.  16 

Nov.    2.  Live   Oak,    Fla Oct.  16 

Nov.    4.  Wilberforce.    Ohio    Oct.      9 

Nov.    5.  New  Braunfels,  Tex Oct.     2 

Nov.    6.  East  Pittsburgh.  Pa Oct.     2 

Nov.    6.  Indian   Head.   Md Oct.  16 

Nov.    8.  Sidney,    Ohio    Oct.     2 

Adv.    Oct.    2.   9. 
Nov.    8.  Washington.   D.   C Oct.  16 

Adv.  Oct.   16. 

Nov.    9.  El  Paso.  Tex Oct.     9 

Nov.  10.  Van  Wert,   Ohio Oct.     2 

Nov.  12.  Salamanca,    N.    Y Oct.     S 

Nov.  16.  Huntington.    W.    Va Oct.     9 

\'ov.  18.  Boise.    Idaho    Oct.  16 

Nov.  19.  Elyria.   Ohio    Oct.  16 

PRIVATE  BUILDINGS. 

Oct.   19.  Carlos.    Minn Oct.  16 

Oct.  27.  Omaha.    Neb Oct.  16 

Oct.  28.  St.    Joseph.    Mo Oct.  16 

NEW  INDUSTRIAL  PLANTS. 

Oct.    16.  Peking,    China.    .    Oct.     2 

Oct.  20.  Algiers    (P.    O.    New    Or- 
leans).   La Oct.   16 


Oct.  19. 
Oct.  19. 

Oct.  19. 
Oct.  20. 
Oct.    20. 

Oct.   21. 

Oct.  21. 

Oct.  21. 
Oct.  23. 

Oct.   26. 


Oct. 
Oct. 

27. 
29. 

Nov. 

2. 

Nov. 

3. 

Nov. 

3. 

Nov. 
Nov. 
Nov. 

8. 

8. 
17. 

Nov. 

26. 

MISCELLANEOUS. 

El.   Ry.,   Philadelphia,   Pa.  Sep.  18 

Adv.    Sep.    18,    25. 
Steel    Dome    For    Sale, 

Madison,   Wis Oct.     2 

Adv.  Oct.   2  to  16. 
El.     R  y  s..     New     York, 

N.   Y Oct.  16 

Pneumatic    Hoists.,    etc., 

Panama    Oct.     2 

Alternators,    etc..    Slater, 

Mo Oct.     2 

Adv.   Oct.  2. 
Garbage    Disposal,    New- 
ark, N.  J Oct.     9 

Adv.   Oct.   9,   16. 
V  e  n  t  i  1  atlng    Skylights, 

Washington,   D.   C Oct.  16 

Park     Work.     New    York. 
Hoists.  Washington.  D.  C.  Sep.  25 

Adv.  Sep.  25  to  Oct.   16. 
Material  for  water  distill- 
ing plant  for  sale.   Fort 

Caswell,    N.    C Oct.     9 

Adv.    Oct.    9.    16. 
Cranes,    Etc.,   Panama. ...  Oct.   16 
Freight      Elevator,      New 

Westminster,    B.    C Oct.  16 

Electric      Hoists,      Phila- 
delphia,   Pa Oct.  16 

Purchase       of       Steamer, 

Newport,   R.   I Oct.     » 

Adv.  Oct.  9.  16. 

Jib  Crane,    Panama Sep.  25 

Adv.   .Sep.  25. 
Mail  Chutes.  Denver.  Col.  Oct.  16 
Fence,  Devils  Lake.  N.  D.  Oct.  16 

Power      Plants.      Etc.. 

Wf'slilngfon.    r>.    C \'i«r.  28 

Cranes,   Charleston.   S.   C.  Oct.  16 
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BARGE  CANAL  TBRMDIALS 

.Nc>TICE   TO  CONTRACTOR& 
ALBAXT.   N.    T. 

rwlvnJ  bjr  Um 
I  lb*  CftpUol  at 
It  o^dock,  Dooa.  oT 
>.  1»1S.  at  wideh 
tlMT  win  be  iMbUdy 
I  of 
« to  tba  pn>- 
T4«  ef  Um  Laws  of 
I.  aa^  ■■■■(latnnr  laws,  aa  foltowa : 
TSRMINAI.  CONTRACT  Sa  »-P. 
^ar  faTtac  lb*  larmlBal  altc.  near  Nortb 
WUaai.    Albaay.      Cwitract    plana, 

]<«L    I. 

•■d  ttMOat  macul- 
ar vnMIUaa, 
of   oUBUact    and 
and  oUwr  Infonaatlon  for 
ba  bad  at  lb*  oOlea  of  tha 
it   of   PubUc   Wortta   at    Al- 
M.  T .  at  tba  oOea  of  tba  Aaaiatant 
of  PabUe  Worlu  for  tha 
•t  Bjiaiaaa.  N.  T..  al  tha 
«r  Iha    lai<a*ain  SaparlBlaadaat  of 
Worfca  for  tba  WoaUfS  DIvMOB  at 
N.  T..  aad  at  tba  eaaal  oOloa, 
N    T. 
•f   data  Bad   plana   er   drawtn«s 
ba  abtahiad  from  tba  8UI«  Enjitiwer 
taiiajw  at  Albanjr.  N.  T.,  upon  pay- 
of  tbaoeat  of  prodaetac  tbam. 
wHl  ba  paid  of  alaatr 
4M  vr  oaM)   of  tbo  work 
at  tba  eaatract  prtea.     Bvarr  pn>- 
ba  aeeoBpanlad 
tm  tba  form  of  a  draft 
good  banking 
ia  tba  dtjr  of  Albaar.  or  tha 
of  K««  Torti.  iBMWd  br  a  national  or 
baak   or   trmm   oaapaay    In    good 
wttbia  tha  atata  aad  pajraMo  at 
!•    lb*   Saporlataadaat    of    Poblie 
■  Im  Mva  par  oaatMB  (C  par  eant)  of 
■oaat  of  tba  prop  Baa  I 

aboaa  propoaal  aball  ba  ac- 

faqulfad  to  asacota  a  con- 

vttbHi  Ian  dara 

tba  dau  of  aotlea  of  award  daUvarad 

ifeaai  la  piraoa  or  OMllad  to  the 


of    tbo    ooatract    and 

Ibe  oartldod  cback  or 

lataiiiod  to  tba  prepoaer  un- 

ilMn  ba«*   been  preaaotad 

prior  to  each  Ume.  in  which 


of  PobUe 


of  Mddaf  othar  Iban  tha 
tba  a*ard  of  ooatraet  (ball 
wlH    ba    letaraad    tanaadlateljr 
aflar  Iba  award  baa  baaa  awda. 

:  of  bond  taqulrad  for  faitb- 
nU  be  la*  per  centum 
«!•  pw  oMMi  of  tbo  aaMod  of  tbo  oatl- 
■■in  oaai  of  tba  work  inriirdiBg  to  the 


la  Ibe  oaoat  Ifeal  aMra  tfeaa  oaa  aarety 
la   aCarod   aa   awrity    on   aald 
aatr  win  ba  aoeeptad. 
.„   _jaa(  b>  addraaaad  to  tba 
SapanatoadaM  of  PWMM  Worta.  Albaajr, 


Official  Proposal  Announcements 

I'rkf.  $J^  an   inch.-Copy   can   be   received   until 
Thurwljy  lo  a.  m.  for  issue  mailed  the  next  mominB 


Sapartnteodent  of  Public  Work*  of  hi» 
ability  to  provide  auliable  equipment  and 
■Mterlala  for  the  proper  performance  of 
the  work. 

The  right  la  raaervad  to  reject  all  pro- 
p<waU  and  rcadvartlaa  and  award  the 
contract  In  the  regular  manner  If  In  the 
Judgment  of  the  undaratgned.  the  Interest! 
of  the  Stale  will  bo  antaaeed  thereby. 
W.  W.  WOTHBRSPOON, 
Buporlnundent  of  Public  Worka. 

OMobar  S.  l»lll. 


Bida  open  Vovrniber  1,  I91S. 

BOARD  OF  WHARF  AND  DOCK 

COMMISSIONERS'  OFFICE, 

CITY  HALL 

BF:AUM0NT.  TEX 
Sealed  bIda  will  be  received  by  the 
Board  of  Wharf  and  Dock  Oammlsslonera 
for  fumlahing  alt  loota,  material,  labor, 
etc..  for  ihe  following  work  at  KIrby's 
Point.  City  of  Beaumont,  Texa»,  namely : 

1.  Five  hundred  feet  of  quayii.  Including 
dredging,  excavation,  nillng  and  removal 
of  old  pilea  and  decking  and  paving. 

S,  Tha  conatructlon  of  a  steel  shed  and 
crane  runwaya  In  length  4no  ft.,  width  60 
ft.  and  clear  height  under  the  girders  30 
ft-.  Including  columna.  foundations,  filling 
and  flooring. 

1.  The  furnishing  and  Installing  two 
traveling  gantry  Jib  cranes,  two  overhead 
traveling  cranea  with  movable  tracks  and 
overhead  carriers  with  neceaaary  appll- 
anoea  and  appurtenances. 

A  ccrtlfled  or  cashier's  check  In  the  sum 
of  !H  p»r  cent  on  the  amount  of  said  bid 
or  bIda  made  payable  to  Emmett  A. 
Fletdiar,  Mayor,  on  aome  Beaumont  bank 
or  tmat  company,  will  be  required  to  ac- 
company each  bid. 

For  apedflcatlona,  plans  or  other  Infor- 
mation apply  to  the  offlce  of  the  Board  of 
Wharf  and  Dock  Commissioners,  City 
Hall,  Baaamont.  Tex.  Bald  plana  and 
apadHcatioaa  will  be  furnished  for  Ave 
dolUra. 

BIda  to  be  considered  must  be  tiled  on 
or  before  Monday,  12  o'clock,  noon,  No- 
vember 1.  1»1&.  8atd  bids  should  be  ad- 
dreaaed  lo  J.  Q.  Button,  City  Secretary, 
City  Hall.  Beaumont,  Tex.,  and  marked: 

I.  Bid  for  Quay  Conatructlon. 

I.   Bid  for  abed  construction. 

a.   Bid  for  Freight  Handling  Machinery. 

The  City  Council  reserves  the  right  to 
reject  any  and  all  bida. 

BOARD  OF  WHARF  AND  DOCK 
C0MMI8HK)NE:R8. 
By  J.  F.  KKITH,  Prealdent, 

H.  McU  HARDING, 

Conaulting   Engineer. 


I«  tba  MaU  for  dotng  tfeia 
Iban    coaiply   with   aH 

to   rwdir   H   fomaL 

'  mmr  award  rtMll  ba  mads  tbe  low- 
aat  bMdar  ar«  ba  ra^alrad  l«  aatlafy  ihe 


BIda  opaa  Oclobar  1«,  l*lt. 

SEWERS 

PBLXJ^,  IOWA. 
Msalad  propoaala  will  be  reoalTed  by  the 
City  Clark  of  the  City  of  Pella,  Iowa,  for 
tha  cooatructlon  of  approximately  14,!>00 
ft.  aaaltary  sewara.  It  fluah  tanka  and  It 
manbolaa,  aa  per  plana  and  specincatlona 
on  Ola  lo  tba  offloa  of  tha  City  Clark,  the 
work  lo  ba  oonwiaaciad  on  or  before  the 
flrat  day  of  April.  l*l(,  and  completed 
oa  or  boforo  Iba  flrat  day  of  July,  ltl«,  all 
btda  lo  bo  accompanlad.  in  a  separata  en- 
valopa.  with  a  oartMad  check  payable  to 
tba  order  of  tha  Traaaurer  of  the  City  of 
PaOa.  Iowa.  In  tha  mm  of  t^oo.OO,  all 
fal^  to  ba  mad  with  tba  City  Oark  not 
later  tbaa  t  oCdock  p.  m.  of  the  ZOth  day 
of  Oetobar.  1»U.  BIda  will  be  opaoad  by 
Iba  Coaaeil  at  7.t«  o'clock  p.  m.  of  aald 
day,  tba  right  la  raaervad  to  reject  any  or 

pn  Mda. 

A.  C.  KUPYER. 
City  Oerk. 


Bids  open  October  22.  1915, 

NOTICE   TO   CONTRACTORS 

REPAIRS.  STATE  ARSENAL 

NEW   YORK  CITY 

Sealed  proposals  for  rooting  and  paint- 
ing repairs  and  Improvements  to  State 
Arsenal,  7th  Avenue  and  35th  Street,  New 
York  City,  will  be  received  by  the  under- 
signed until  four  o'clock  afternoon  of  Fri- 
day, October  22,  1915.  and  then  publicly 
opened  and  read.  Specifications  may  be 
consulted  at  aforesaid  arsenal  or  below 
described  office  of  the  Commission. 

STATE  ARMORY  COMMISSION, 
FRANKLIN  W.  WARD,  Secretary. 
Capitol.  Albany,  N.  Y. 


Bids  open  October  20,  1915. 

LEVEE  REPAIRS 

SHAWNEETOWN,  ILL. 
Sealed  proposals  will  be  received  at  the 
offices  of  the  Rivers  and  Lakes  Commis- 
sion, 905  State  Building.  Chicago,  111., 
until  noon.  October  20.  1915,  for  levee  re- 
pairs in  the  city  of  Shawneetown.  111. 

Approximate  quantities — Levee  enlarge- 
ment and  repair  12.000  cu.  yd.  earth. 

A  certified  check  for  1500  must  accom- 
pany the  proposal.  Drawings,  form  of 
contract,  specifications,  bond.  etc..  can  be 
secured  at  the  office  of  the  Rivers  and 
l.,akes  Commission  or  from  Mayor  Louis 
W.  Ooetzman,  Shawneetown.  111. 

The   Commission   reserves   the   right   to 
reject  any  and  all  bids. 
RIVERS  AND  LAKES  COMMISSION. 
ARTHUR  W.  CHARLES,  Chairman. 
LeROY  K.  SHERMAN. 
THOMAS  J.   HEALY. 
CHARLES  CHRISTMANN,  Secretary. 


Bids  open  October  26.  1915. 

HIGHWAY  WORK 

OFFICE  OF  THE  STATE  COMMISSION 
OF  HIGHWAYS. 

ALBANY,   N.    Y. 

Sealed  proposals  will  be  received  by  the 
undersigned  at  their  office.  No.  55  Lan- 
caster Street,  Albany,  N.  Y.,  at  1  o'clock 
p.  m.,  on  Tuesday,  the  26th  day  of  Octo- 
ber, 1915,  for  the  Improvement  of  the  fol- 
lowing highways  In  the  following  coun- 
ties: 

Albany  (approx.  8.41)  ;  Allegany  (ap- 
prox.  5.25)  ;  Cayuga  (approx.  6.06)  ; 
Clinton  (approx.  J.79)  ;  Columbia  (two 
highways,  4.27:  7.77);  Cortland  (approx. 
4.00)  ;  Erie  (four  highways,  9.14,  4.30, 
4.50,  5.19)  ;  Genesee  (approx.  4.53)  ;  Liv- 
ingston (approx.  7.69)  ;  Madison  (two 
highways,  1.05,  0.18)  ;  Monroe  (two  high- 
ways, 0.7S,  2.91)  :  Oneida  (approx.  0.70)  ; 
Onondaga  (approx.  0.18)  ;  Orange  (four 
highways.  3.64,  3.17.  3.70,  0.38)  ;  Schenec- 
tady (approx.  5.62)  ;  Seneca  (approx. 
5.01);  Steuben  (apprpx.  6.25);  Sullivan 
fapprox.  0,43);  Tioga  (approx.  4.07); 
Tompkins  (approx.  2.48)  ;  Ulster  (approx. 
10.24). 

Maps,  plans,  specifications  and  estimates 
may  be  seen  and  proposal  forms  obtained 
at  the  office  of  the  Commission  in  Albany. 
N.  Y.,  and  alao  at  the  offices  of  the  divi- 
sion engineers  in  whose  divisions  the  roads 
are  to  be  Improved.  The  addresses  of  the 
Division  Engineers  and  the  counties  in 
which  they  are  In  charge  will  be  furnished 
on  request 

The    especial    attention    of    bidders    is 
called     to     "GENERAL     INFORMATION 
FOR  BIDDERS"  In  the  Itemized  proposal, 
specifications  and  contract  agreement. 
HHSWIN  DUPREY, 

,„ Commissioner. 

IRVING  J.  MORRIS. 

Secretary. 


Bids  open  October  21.  1915. 

CITY  OF  NEWARK,  N.  J. 
NOTICE    TO    CONTItACTORS. 

DISPOSAL  PLANT 

OFFICE  OF  THE  BOARD  OF   STREET 

AND  WATER  COMMISSIONERS. 

CITY  HALL.  NEWARK.  N.  J. 

Sealed  proposals  will  be  received  by  the 
Board  of  Street  and  Water  Commissioners 
at  Its  office  in  the  City  Hall  from  3.15  to 
3.30  o'clock  p.  m..  on  Thursday,  October 
21.  1915,  and  opened  at  the  last  named 
hour,  at  a  public  meeting  of  the  Board,  to 
be  held  at  said  time  and  place. 

For  the  collection,  removal  and  dis- 
posal of  ashes,  rubbish  material,  paper 
and  garbage  in  the  City  of  Newark,  each 
bid  to  be  a  price  per  year  for  each  of  five 
years  from  January  1,  1916,  in  accord- 
ance with  the  specifications  therefor, 
which  are  to  be  made  a  part  of  this  con- 
tract 

In  comparing  proposals  the  totals  bid 
for  the  entire  period  of  five  years  will  be 
used. 

Bids  must  be  made  on  forms  of  pro- 
posals prepared  and  printed  by  the  Board, 
and  copies  of  which  are  attached  to  the 
printed  specifications  and  description  of 
the  contract  worli.  Said  printed  forms  of 
blank  proposals  and  specifications  will  be 
furnished  persons  desiring  the  same  at  the 
office  of  the  Chief  Engineer  of  the  Board. 
in  the  City  Hall.  Newark.  N.  J.  Bidders 
must  state  in  words  and  figures  the  gross 
price  per  annum  for  which  it  is  proposed 
to  do  the  work  specified  in  the  proposal. 

Each  proposal  to  be  accompanied  by  the 
consent  in  writing  of  a  surety  company, 
qualified  to  do  business  in  New  Jersey, 
who  shall,  at  the  time  of  putting  in  such 
proposal,  obligate  itself  to  the  amount  of 
$100,000  that,  if  the  contract  be  awarded 
to  the  person  or  persops  making  the  pro- 
posal, it  will,  upon  its  being  so  awarded, 
become  his  or  their  sureties  for  the  faith- 
ful performance  of  said  work  ;  and  that  if 
the  said  person  or  persons  omit  or  refuse 
to  execute  the  contract,  said  surety  com- 
pany will  pay  to  the  City  of  Newark  any 
difference  between  the  sums  to  which  he 
or  they  would  have  been  entitled  upon 
completion  of  the  contract  and  that  which 
the  City  of  Newark  may  be  obliged  to  pay 
the  person  or  persons  by  whom  such  con- 
tract shall  be  executed. 

The   Board   of  Street   and  Water   Com- 
missioners of  the  City  of  Newark  reserves 
to  itself  the  right  to  accept  or  reject  pro- 
posals for  the  above  work,  as  it  may  deem 
best  for  the  interest  of  the  City. 
By  direction  of  the 
Board    of   Street   and    Water   Com- 
missioners, 

M.  R,  SHERRERD, 
Chief  Engineer. 

October  4,  1915. 


Bids  open  October  19,  1915. 

BUILDING  EXTENSION  AT 
STATE  HOSPITAL 

TRENTON.   N.   J. 

Sealed  proposals  will  be  received  at 
the  office  of  the  Governor,  Trenton,  N.  J., 
until  12  o'clock  noon,  on  Tuesday,  Octo- 
ber 19,  1915.  for  furnishing  all  labor  and 
material  necessary  for  the  further  exten- 
sion of  the  House  of  Detention  for  Con- 
vict and  Oiminal  Insane  at  the  State 
Hospital,  Trenton,  N.  J.,  in  accordance 
with  plans  and  specifications  on  file  In  the 
office  of  the  Commissioner  of  Charities 
and  (Corrections,  State  House.  Trenton. 
N.  J. 

Each  bidder  must  accompany  his  pro- 
posal with  a  certified  check  for  ten  per 
centum  of  the  amount  of  his  proposal, 
payable  to  his  order,  .properly  endorsed, 
which  will  be  returned  to  the  unsuccessful 
bidder  immediately  following  the  award 
of  the  contract. 

Proposals  must  be  enclosed  in  en- 
velopes sealed  and  marked  "Proposals  for 
the  further  extension  of  the  House  of 
Detention  for  Convict  and  Criminal  In- 
sane  at  the  State  Hospital,  Trenton." 
E.  I.  EDWARDS. 
Secretary  State  House  Commission. 


October  23,  1915 
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New  Bar  Bender  Designed  Especially 
for  Heavy  Work 

The  new  Number  6  bar  bender,  which  is 
manufactured  by  the  Wallace  Supplies  Manu- 
facturing Company,  412-420  Orleans  Street, 
Chicago,  is  designed  especially  for  heavy 
work,  such  as  bending  1%  in.  square  bars, 
which   it  will   twist  to   any   desired   angle   or 


MACHINE  WILL  TWIST  BAR  TO  ANY  ANGLE 

into  a  U-shape.  A  socket  is  arranged  for 
the  insertion  of  a  piece  of  round  bar  stock  or 
pipe  so  the  machine  can  be  operated  by  direct 
pull  instead  of  by  ratchet.  This  latter  feature 
makes  it  also  applicable  to  light  work.  The 
machine  can  also  be  arranged  for  bending 
other  shapes,  such  as  channels  and  T-iron. 
In  operation  an  auxiliary  ratchet  lever  oper- 
ates a  pinion  against  a  series  of  teeth  in  the 
frame  at  a  large  ratio,  thus  developing  great 
power.  The  weight  of  the  machine  is  about 
600  lb. 


Light  for  Night  Construction  Work 
Adapted  to   Intermittent  Use 

Automatic  operation  requiring  no  attention 
other  than  recharging,  intermittent  usage  of 
light  without  appreciable  loss  from  after-gene- 
ration when  shut  off,  portability  and  simplicity 
of  operation  are  features  of  the  Carbic  acety- 
lene light  which  has  recently  been  placed  on  the 
market.     Carbide  for  generating  gas  is  fed  ta 


the  torch  in  cakes,  which  are  made  from  high 
grade  gas  producing  materials  compressed  into 
briquette  form.  These  cakes  are  placed  in  a 
holder  which  fits  into  a  hood  which  in  turn 
fits  into  the  water  stand.  The  air  in  the  hood 
prevents  the  water  from  touching  the  carbic 
cakes.  When  the  torch  is  to  be  used  gas  is 
generated  by  turning  a  valve  which  allows  the 
air  to  escape  from  the  hood  through  the  pipe 
and  out  the  burner.  As  the  air  escapes  water 
rises  in  the  stand  and  reaches  the  lowest  car- 
bide cake,  thus  generating  gas.  When  through 
using,  the  light  is  shut  off  and  the  generated 
gas  still  remaining  prevents  the  water  from 
touching  fresh  carbide  and  thus  generating 
more  gas.  In  this  manner  an  intermittent  use 
of  the  light  can  be  obtained  economically.  The 
lights  can  be  charged  at  one  time  to  operate 
continuously  from  four  to  twelve  hours,  de- 
pending on  the  size  light  purchased. 

The  light,  which  is  made  in  several  sizes  and 
is  adapted  for  night  construction  work  is  manu- 
factured by  the  Carbic  Manufacturing  Com- 
pany of  Duluth,  Minn. 


Bank    Vault   Contains    New    Shop 
Fabricated  Unit  Reinforcement 

The  new  system  of  reinforcing  described  in 
the  Enginueering  Record  of  Aug.  21,  page  75, 
following  page  244,  has  been  applied  in  the  con- 
struction of  a  burglar-proof  bank  vault  for 
the  Guardian  Savings  and  Trust  Company  of 
Cleveland,  Ohio.  Heavy  horizontal  rods  are 
held  in  exact  position  by  the  bent  9/16-in. 
flats  gripped  by  the  vertical  rods  of  the  spe- 
cial troughed  section,  as  seen  in  the  accom- 
panying photographs. 

The  reinforcement  in  the  walls  of  this  vault 
is  in  two  layers,  one  near  the  inside  and  one 
near  the  outside  of  the  concrete  wall.  By 
securely  bracing  the  vertical  rods  exactly  in 
position  at  short  intervals,  the  reinforcing 
mat  as  a  whole  is  held  in  its  proner  location 
during  the  pouring  of  the  concrete. 


NEAR  VIEW   SHOWS   LOOP   SUPPORTS 


Business  Notes 

Robert  Allan,  formerly  attached  to  the 
Dallas  (Tex.)  oflSce  of  the  Burd  High  Com- 
pression Ring  Company  of  Rockford,  111.,  has 
been  appointed  district  branch  manager  for 
Northern  California  for  that  company,  with 
headquarters  at  the  Phelan  Building,  San 
Francisco. 

A.  D.  Wilkins,  formerly  division  superin- 
tendent of  the  Reo  Motor  Car  Company  of 
Lansing,  Mich.,  has  been  appointed  superin- 
tendent of  the  Original  Gas  Engine  Company 
and  of  the  Ideal  Power  Lawn  Mower  Company 
of  Lansing. 

Alan  A.  Wood,  formerly  at  the  office  of  the 
Builders'  Iron  Foundry,  Providence,  R.  I.,  is 
now  connected  with  Norman  B.  Livermore  & 
Company,  the  Pacific  coast  agent  of  the  com- 
pany at  San  Francisco  and  Los  Angeles,  in  an 
engineering  and  sales  capacity. 

H.  J.  Seaman,  inventor  of  the  rotary  kiln, 
has  resigned  from  the  position  of  general 
superintendent  of  the  Atlas  Portland  Cement 
Company. 

The  E.  I.  duPont  de  Nemours  Powder  Com- 
pany of  New  Jersey  will  hereafter  do  business 
under  the  name  of  E.  I.  duPont  de  Nemours  & 
Company  of  Delaware,  a  corporation  organized 
for  the  purpose  of  taking  over  and  carrying  on 
the  business.  The  new  company  assumes  all 
the  liabilities  of  the  old  company  and  will  carry 
out  all  its  contracts,  there  being  no  change 
in  the  personnel  of  the  management,  opera- 
tions or  methods  of  handling  the  business. 

The  Bucyrus  Company,  manufacturer  of 
shovels,  dredges,  pile  drivers,  drag  line  excava- 
tors and  wrecking  cranes,  of  South  Milwau- 
kee, Wis.,  has  opened  an  office  in  the  Hiber- 
man  Building,  Los  Angeles,  Cal.,  in  charge  of 
G.  H.  Hutchinson. 

The  Maher  &  Byrne  Company  has  changed 
its  corporate  name  to  Anson-Byrne  Company. 
The  new  company  will  continue  as  Chicago 
representatives  for  the  Blaisdell  Machinery 
Company,  manufacturer  of  air  compressors 
and  vacuum  pumps,  and  the  Kingsford  Foundry 
&  Machine  Works,  manufacturer  of  centrifu- 
gal pumping  machinery. 


SHOP-KABRICATED  REINFORCEMENT  USED  FOR  BURGLAR-PROOF  BANK  VAULT 


Trade  Publications 

Wallace    &    Tiernan    Company,    Inc.,    New 

York  City.  Booklet,  4x5%  in.,  15  pages, 
illustrated.  Water  purification  by  liquid  chlo- 
rine for  small  communities. 

Austin  Brothers,  Dallas,  Tex.  Catalog  and 
handbook;  flexible  leather;  4%  x  7  in.;  280 
pages,  tables  and  diagrams.  This  is  the  first 
handbook  published  by  this  Southern  firm,  and 
includes,  in  addition  to  the  usual  reference 
tables,  descriptions  and  illustrations  of  steel 
bridges  and  structural  work,  road  building 
machinery  and  equipment,  street-building, 
street-cleaning  and  street-maintaining  ma- 
chinery, metal  culverts,  tanks,  sheets,  roofing, 
and  many  forms  of  special  equipment.  The 
book  is  well  printed,  and  should  prove  of  un- 
usual general  value  to  engineers  and  road  and 
building  contractors. 

Carnegie  Steel  Company,  Pittsburgh,  Pa. 
Shape  Book,  fifth  edition;  limp  leather;  5x8 
in.;  312  pages,  illustrated;  $1  net.  Contains 
complete  list  of  the  products  manufactured 
in  the  shape,  plate,  bar  and  rail  mills  of  the 
Carnegie  Company.  Among  the  new  lines  of 
manufacture  noted  are  many  new  sash  and 
casement  sections  used  for  metal  window 
frames,  skylights,  etc.,  a  large  number  of 
automobile  sections  and  a  line  of  light-wejght 
beams.  The  book  is  printed  on  thin  paper, 
is  well  bound  and  the  figures  all  are  excep- 
tionally clear.  In  addition  to  the  illustrations 
and  tables  giving  all  the  elements  of  the  rolled 
shapes,  including  the  new  H-sections,  tables 
of  weights  of  flat  rolled  steel  and  round  edge 
flats  per  linear  foot,  also  square,  round  and 
hexagon  bars  are  included.  Other  helpful 
tables,  such  as  Birmingham  wire  gage,  weights 
of  ovals,  etc.,  are  also  given. 


or  Spwial  Interest  to 


CONTRACTING  NEWS 

Contractors.  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


THE  ANNOUNCEMENT,  noted  in  Uie  edi- 
torial eoioBU  of  this  iamM.  Uiat  it  will  be 
tk»  aim  of  tUs  admiairtratiea  to  protoct 
doHMotk  naaafaetnrm  aflar  tho  prMtnt  wor 
tnm  cat-tluoat  eooipotitiMu  oa  tho  part  of  for- 
•iga  IbaM,  of  tka  aati  tlMt  ia  ahoady  illesal  for 

liaa.  Jionld  rwah  in  «xt«a«ion  in 
iaAHtrial  liaaa  that  woold  sreaUy  iacreoM 

tk.  This  annouBonaMit  is  •  step 
ia  the  rickt  dirwtioB.  and  if  folIowMi  by  the 
proper  VijiilaTion.  will  make  safe  iaTaotiBOOt  in 
•  graot  variaty  of  enterprise*  involviag  bow  eon- 
aCiaetka.  TUa  aetioa.  hewcror,  while  insurinK 
the  saearity  of  capital  iai'oatad  in  plants  manu- 
tmetmimg  ptw<aeta  fbr  domaatie  eoasaaiption  to 
laiawily  taapOTtsd.  does  not  touch 
r,  aOadad  to  baearo  ia  this  aaetion.  that 

raaaod  feraigB  d— «and  will  raise 
;  of  preilartiow  ao  Ugh  that  oar  Koods  will 
bo  oat  of  the  raea  whaa  Earepe  berina  to  produce 
av>h>-  If  wo  are  to  aMiataia  tho  prosperity  our 
(fowiac  apart  trade  (oxporU  last  week  reached 
a  new  record  of  aoarly  $73,700,000)  will  continue 
to  brine  ■*•  aatil  peace  is  declared  in  Europe,  we 
aant  pat  oaraahraa  in  each  an  economic  condition 
that  wo  caa  aSord  to  aadoraell  the  world  in  the 
face  af  what  BMy  poaiahly  prove  the  strongest 
uipeUthia  oear  aaaa.  The  Nationa  now  at  war 
thocoachljr  aaderataad  that  cheap  production 
wfll  be  thrir  eeljr  eoaimoreial  salvation,  and  will 
doabtlaas  baad  every  effort  to  that  end.  Our 
■ataral  adeaatagea  ia  cheap  supplies  of  raw  ma- 
tatiab  will  aet  offaat  their  cfforU  if  a  false  eco- 
aaeaie  atraetare  ia  haiH  np  here  on  the  temporary 
expert  baaiaaaa  wUeh  the  war  has  dropped  in 
oar  lap.  This  eoeatry  produces  more  of  many 
tfrii^a  thaa  h  caa  eonsame.  and  is  preparing  to 
pndaea  aUO  aaore.  If  em  a  part  of  the  surplus 
caold  aet  be  eschaagod  on  a  fair  basis,  a  com- 
■mrCsI  aad  *«»■■«'•»«'  setback  might  result  that 
vaaU  iw*a  aa  iaoaadiate  aad  depressing  effect 
ea  an  ilaiBia  of 


A  ealkce  denatlery  eoetractod  for  at  Wellesley. 
Mms,  will  eeat  ttOO.000.  Newark.  N.  J.,  has 
a«ai4ad  a  $100,000  adMol-buiUing  contract.  A 
aaieersity  boilding  to  be  constmctod  st   Balti- 


more has  been  contracted  for  at  $150,000.  The 
lowest  bid  received  for  erecting  the  armory  at 
Akron.  Ohio,  was  $172,000.  A  hospital  building 
contracted  for  at  San  Antonio.  Tex.,  will  cost 
$200,000.  A  New  York  company  has  secured  the 
general  contract  for  a  $5,000,000  ship-building 
plant,  most  of  the  work  on  which  will  be  sublet. 
Bids  are  desired  at  Bloomington,  Ind.,  for  building 
a  $176,000  gymnasium.  Architects  have  been  en- 
gaged at  Bayonne,  N.  J.,  to  plan  school  buildings 
to  cost  $336,000.  Plans  are  being  prepared  for 
a  $200,000  bank  building  at  Philadelphia.  A 
county  home  to  be  built  at  York,  Pa.,  will  cost 
$600,000.  It  is  reported  that  a  $500,000  hotel  will 
be  built  in  Columbus,  Ohio.  An  office  building  to 
cost  $200,000  is  proposed  at  Dayton,  Ohio.  It  is 
reported  that  a  manufacturing  plant  in  Chicago 
will  build  a  $260,000  addition.  Plans  are  being 
prepared  at  Jacksonville,  Fla.,  for  school  build- 
ings, for  the  construction  of  which  $500,000  bonds 
have  been  sold.  A  $300,000  building  for  a  fra- 
ternal order  is  contemplated  at  Des  Moines,  Iowa. 
The  erection  of  a  $200,000  court  house  is  being 
considered  at  Woodland,  Cal.  It  has  been  an- 
nounced that  a  new  $3,000,000  tin-plate  mill  is  to 
be  built  soon  at  Gary,  Ind. 

Roads  and  Bridges 

Active  letting  of  construction  contracts  ap- 
pears to  have  fallen  off  sharply  during  the  past 
week.  Bids  were  opened  on  a  $72,000  sidewalk 
contract  in  New  York  City.  The  lowest  bids  for 
paving  work  opened  Oct.  14  in  Philadelphia 
totaled  $114300.  Bids  have  been  opened  on  a 
$75,000  paving  contract  at  Sawtelle,  Cal.  A  bid 
of  $123,000  was  received  for  constructing  16% 
miles  of  road  at  Arcadia,  Cal.  Bids  are  desired 
Nov.  3  at  Wabash,  Ind.,  for  constructing  a  600-ft. 
reinforced-concrete  bridge  for  which  $40,000  has 
been  appropriated.  Plans  are  being  prepared  for 
road  work  to  cost  $120,000  at  Sussex,  N.  J.  Plans 
have  been  approved  for  a  viaduct  over  the  Lake 
Shore  and  Erie  railroad  tracks  at  Youngstown, 
Ohio,  to  cost  $600,000.  The  city  council  of  Cleve- 
land has  voted  to  pave  several  additional  streets. 
The  construction  of  a  road  to  cost  $100,000  is 
proposed  at  Columbus,  Tex.  A  contract  will  soon 
be  let  at  Portland,  Ore.,  for  a  $53,000  bridge. 


Waterworks  and  Sewers 

Contracts  awarded  at  Mimico,  Ont,  for  con- 
structing waterworks  and  sewer  systems  totaled 
$79,000.  A  $51,000  sewer  contract  has  been 
awarded  at  Mesa,  Ariz.  Bids  are  desired  in  New 
York  City  for  constructing  a  large  relief  sewer 
in  tunnel  under  West  Forty-sixth  Street  from  the 
Hudson  River  to  Seventh  Avenue.  Bids  are  de- 
sired for  constructing  sewer  systems  and  sewage- 
disposal  plants  at  Vermillion,  Ohio,  and  at  Ogden, 
Iowa.  A  report  has  been  submitted  at  Allentown, 
Pa.,  on  a  sewer  system  and  disposal  plant  esti- 
mated to  cost  $1,300,000.  A  75,000,000-gal.  reser- 
voir is  to  be  built  at  Waynesboro,  Pa.  An  engi- 
neer's report  has  been  made  to  Lexington,  Ky.,  on 
a  sewer  system  and  disposal  plant  to  cost  $300,- 
000.  Ordinances  authorizing  improvements  to 
storage  basins  at  St.  Louis  to  cost  $290,000  have 
been  approved.  Austin,  Tex.,  has  sold  $725,000 
bonds,  a  large  part  of  which  will  be  used  for 
sewer  construction.  A  new  waterworks  system 
being  considered  at  Pocatello,  Idaho,  will  cost 
$400,000. 

Miscellaneous 

The  contract  for  constructing  the  $3,000,000 
drydock  at  Boston  has  at  last  been  signed  by  the 
Governor  of  Massachusetts.  Contracts  awarded 
in  Philadelphia  for  constructing  a  street  under- 
crossing  totaled  $63,600.  Grade-crossing  elimina- 
tion contracts  totaling  more  than  $138,000  have 
been  awarded  at  Cleveland.  The  lowest  bid  re- 
ceived at  San  Francisco  for  constructing  pier  29 
was  $283,000.  It  is  reported  that  Boston  intends 
spending  $1,000,000  to  improve  city  parks.  A 
report  on  river  and  canal  improvements  submitted 
at  Fall  River,  Mass.,  estimates  the  cofet  of  the 
work  at  $3,000,000.  Bids  will  be  received  in  New 
York  City  for  another  section  of  the  east  branch 
of  the  new  Bronx  subway  as  soon  as  the  form  of 
contract  has  been  approved.  The  construction  of 
a  $400,000  garbage-reduction  plant  is  proposed  at 
Kansas  City.  Permits  have  been  issued  in  Oregon 
for  the  diversion  of  water  for  municipal  and 
irrigation  purposes  on  several  projects  at  a  total 
cost  of  $1,465,000.  It  is  reported  that  Portland, 
Ore.,  will  take  steps  to  eliminate  several  grade 
crossings  at  a  cost  of  $750,000. 
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Cast  Younoatown,  Ohio.  —  Bonda  for 
IIM.OM  to  b«  sold  Nov.  12  by  Carl  R. 
Andarson,  V'lllssa  Clk..  for  conitructlns 
walar  work*. 

Lima,  Ohio.— Esparta  are  Inveatlsattns 
aourca  of  twttar  water  auiiply,  and  will 
raport  In  a  few  weeks. 

MIddletewn,  Ohio. — Plana  and  apcclflca- 
tlona  bttos  praparad  by  8.  O.  Pollard,  2422 
Burch  Avanue.  Cinelnoatl,  for  Improve- 
mania  to  water  worka,  Including  well  plp- 
taC  low  aervire  pumplnR  atatlon.  recalv- 
tns  raaanrolr  and  addlllona  to  praacnt 
pompins  Miulpmant.  will  b«  completed 
within  two  nontha. 

gsneeolWe.  Ohio/— City  Council  conalder- 
Ina  anlarslns  and  rellnins  two  reaervuirii: 
asUmaiad  oost  txt.oeo. 

Wrmlnaliam,  MIelw— Bond  laaua  amounl- 
lae  to  |4l,Me  to  ba  nsad  for  water  main 
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U—asia  Kr^— An  t.i»etum  to  to  bo  h« 
Om  fist  water  and  Ueht  plant 


.    aanllary   aawora   ayatam   and 
eoaslrvetlen  of  new  bridsa  baa  bean  ap- 


a.  Mica.— An  alaotloo  will  be 
Nov.  I  to  vote  on  laaulns  $2*6,000 
B  tor  water  Improvementa:  It  la  pro- 
oooad  to  make  aa  offer  to  the  Menominee 
Water  Co.  to  purchaac  praaant  plant  at  a 
oost  or  fMS.MO,  and.  If  refuaed,  to  erect  a 
mantalpal  walar  wertia. 
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asolaaw,  Mkh.— /rhe  oomrolttaa  ap- 
potofad  t«  report  on  the  Improvement  to 
tiM  water  auppir  raeommand  an  election 
t«  ba  bald,  probably  Doc  t,  to  vote  on 
aalactlea  e(  slu.  alao  authorise  laaue  of 
tIM.OM  bonda  for  bulldlns  a  conaolldated 
pomplnc  atniton  for  the  entire  city,  with 
oonnrrtloK  malna  and  an  up-to-date  fll- 
taaUoo  and  aoftenlns  plant. 

Nerta  Cbleage,  III.— Conatructlon  of  u 
aitratton  plant  under  conalderatlon  Con- 
Ifoei  for  uqnld  chlorine  treatment  award- 
ed Wahaca  a  Tlerman  Co..  Inc..  IM  Llb- 
artr  Street,  Kaw  Tor«.  R.  J.  Smith, 
Waokecan.  Daalcnlne  Knsr.:  B.  Raoa«, 
Clk. 


Sheboyaan,  Wla.— Water  Works  Comn. 
fuvora  erectlnit  new  stand  pipe,  Installlns 
iifw  pump  and  additional  boiler. 

Virginia,  Minn.— Reported  city  Is  plan- 
ning Improving  water  works  system  at  a 
coat  of  $50,000.  So  action  to  be  taken 
until  spring. 

Worthlngton,  Minn.— Citizens  voted  to 
extend  the  water  works  and  sewers  sys- 
tem: about  $10,000  is  to  be  spent  on  the 
water  worka  and  $80,000  on  the  sewer 
system,  to  Include  a  septic  tank.  No 
action  will  be  taken  until  the  spring. 

Olendive,  Mont.— City  Council  la  con- 
sidering plan  to  Improve  and  extend  water 
works  system.  Including  building  of  filter 
plant;  estimated  cost  $70,000. 

8t.  Uouls,  Mo.— Bd.  Pub.  Wks.  has  ap- 
proved ordinances  authorizing  construc- 
tion of  steel  and  concrete  covers  for  two 
*"".*'L,!U"J[?P  basins  at  Bissell  Point,  to 
?mI  |»Mor-  ""     ""*  "*""  "'  ^''^^"'  »" 

.„°.''i**""*'  ,*,'■'<•— Keported  Improvements 
to  the  municipal  electric  llsht  plant  and 
waterworks  Including  Installation  of  en- 
gine. Is  under  consideration  by  city. 

Hooaton,  Tex.— Supreme  Court  has  re- 
fuaed Injunction  for  holding  up  $6,000,000 
water,  sewer,  harbor  and  paving  Improve- 
ments. 

fn'r.n'J.TJ*"'^'?'  ^*'*'-  ~  Reported  Town 
<  oimcll  plans  constructing  munlclnal 
water  fyslem  to  cost  $10,000        """"'^'P*' 

.™5''V"     0^«— Citizens     voted     $118,000 
tionds  for  extensions  to  water  works    sur 
veys  to  be  made  at  once.  '"°^'^'-  sur- 

an^^iSveri^n  JJ"*""""?"'.'"  Construct  ion 
ana  Kiver  Improvements.  ' 

Ban  Anselmo,  Cal. — Engineering  fnm. 
m  ttee  of  the  Marin  MunlcTpaT  Water  Dls 
irl.i    has  +>een   authorized   to  begin    con- 


struction of  roads  as  the  Initial  step 
affecting  the  development  of  the  $3,000,000 
municipal  water  system,  which  the  citi- 
zens recently  authorized. 

Pocatello,  Idaho. — The  municipal  water 
works  system  Is  to  cost  $400,000,  not 
$40,000,  as  previously  stated.  Bannock 
Engineering  Co.  of  Pocatello,  Engrs. 

Anchorage,  Alaska — The  Alaska  Engi- 
neering Commission,  Bell  Street  Dock, 
Seattle  (C.  E.  Dole,  Purchasing  Agent), 
will  construct  a  waterworks  system  at 
Anchorage,  Alaska,  Including  Installation 
of  a  pumping  plant  on  Ship  Creek,  a  100,- 
000  gal.  steel  tank  on  an  80  ft.  tower, 
about  1800  ft.  of  8-ln.  wood  stave  pipe  and 
several  thousand  feet  of  4-ln.  w.  1.  pipe, 
hydraulic  steam  pump  of  500,000  gal,  ca- 
pacity,  etc. 


BIDS     DESIRED. 

Brooklyn,  N.  Y.— Until  Nov.  9  by  Bu- 
reau Supplies  and  Accounts,  Washington, 
D.  C,  for  Schedule  8924— Miscellaneous 
brass  cocks,  check  and  gate  valves  at 
Navy  Yard,   Brooklyn. 

Buffalo,  N.  Y.— Until  Oct.  30  by  Francis 
G.  Ward,  Comr.  Pub.  Wks.,  for  furnish- 
ing a  12-ln.  high  pressure  pipe  line  and 
conduit  from  present  fire  hne  at  Main  and 
Perry  Streets,  through  Main  Street,  to 
connect  with  present  fire  line  in  the  Ter- 
race, and  a  Y  connection  at  Washington 
and  Exchange  Street,  including  valves, 
hydrants,  etc. 

Ue  Roy,  N.  Y.— Until  Nov.  3  by  Bd. 
Water  &  Light  Comrs.  for  building  a  125,- 
000  gal.  elevated  tank,  advertised  In  En- 
gineering Record.  .Tames  P.  Wells.  Con- 
sulting BngT..  r^e  Roy. 

Tompklnsvllle,  N.  Y.— Until  Oct.  27  by 
Light  House  Inspector,  Tompklnsvllle,  for 
sanitary  pump,  water  pump,  main  feed 
pump.  2  main  circulating  pumps,  etc. 
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Newark,  N.  J. — Reported  desired  until 
Oct  28  (readvertisement)  by  Committee 
on  Pub.  Bldgs.,  Common  Council  (Thomaa 
J.  Lee,  Jr.,  Chmn.)  for  furnishing  ma- 
terial and  constructing  water  supply  and 
Are  system  at  New  Alms  House,  Ivy  Hill, 
South  Orange  Township.  George  W. 
Knight  Co..  Engrs.,  784  Broad  Street. 

Jacksonville,  Fla.— Until  Nov.  8  by  F. 
W.  Bruce,  Ch.  Engr.  Port  Comrs.,  Jack- 
sonville, for  50,000  gal.  water  tank,  100  ft. 
high,  erected  on  a  metal  tower  at  Munic- 
ipal  Terminals. 

Cleveland,  Ohio.— Until  Oct.  27  by  Com- 
missioner Purchases  and  Supplies,  Cleve- 
land, for  steam  turbine-driven  generating 
unit,  steam  engine-driven  generating  unit 
and  steel  reinforcing  bars  for  the  Divi- 
sion  Avenue   pumping  station. 

Columbus,  Ohio. — Until  Nov.  11  (exten- 
sion of  date  from  Oct.  28)  by  Ohio  Bd.  of 
Administration,  Oak  and  Ninth  Streets 
(A.  F.  Shepherd,  Pres.),  for  furnishing 
and  installing  water  softening  equipment 
tor  Institution  for  Feeble-Minded.  H.  K. 
Riddle,  Consulting  Engr.,  Ohio  Bd.  Ad- 
ministration. Columbus. 

Germania,  Iowa.— Until  Oct.  29  by  M. 
H.  Stoddard.  Town  Clk.,  for  furnishing 
material  and  constructing  approximately 
5040  ft.  4-in.  and  1620  ft.  6-in.  c.  i.  water 
pipe,  13  hydrants,  valves  and  valve  boxes, 
pumping  station,  40,000  gal.  elevated  tank 
and  tower,  etc. 

St.  Cloud,  Minn. — Reported  desired  until 
Oct.  26  by  Geo.  G.  Magnuson,  City  Clk., 
for  laying  water  mains  on  portions  of 
Sixth  and  Seventh  Avenues  S.,  Fourth 
Avenue  S.  B.,  and  Third  Avenue. 

Gallatin,  Mo.— Until  Oct.  28  by  W.  K. 
Handy,  City  Clk.,  for  water  works  and 
electric  light  plant  improvements,  to  in- 
clude furnishing  material  and  construct- 
ing brick  power  house,  concrete  reser- 
voir, 50.000  gal.  capacity,  furnishing  two 
centrifugal  pumps  and  two  deep  well 
pumps  with  motors,  furnishing  and  lay- 
ing 14,000  ft.  4-in.  c.-i.  pipe,  miscellane- 
ous valves,  hydrants,  etc.  E.  E.  Harper. 
CJonsulting  Engr.,  Grand  Avenue  Temple, 
Kansas  City.   Mo. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

Boston,  Mass. — Following  are  the  bids 
opened  Oct.  11  by  Commissioner  of  Pub- 
lic Works  for  laying  15,000  ft.  of  4  to 
16-in.  water  pipe  in  various  streets  In 
Etorchester  and  Roxbury  Districts:  John 
Guarino,  45  Brook  Avenue,  Roxbury,  $10,- 
308:  Thomas  Burke,  7  Shirley  Street, 
Roxbury,  $10,i>05:  John  T.  Shea,  Jr., 
South  Boston,  $11,495. 

New  York,  N.  Y. — Lowest  unofficial  bid 
opened  Oct.  19,  by  Bd.  Water  Supply, 
Municipal  Building  (Chas.  Strauss,  Pres.), 
for  Contract  166:  Erecting  two  steel 
frame  buildings,  galvanized  steel  covered 
for  drainaere  chambers  at  Shafts  11  and 
21,  City  Tunnel,  at  Catskill  Aqueduct, 
New  York.  Submitted  by  Northeastern 
Constr.   Co.,   255  Fifth   Avenue,   at  $27,568. 

Washington,  D.  C. — Following  are  four 
lowest  bids  opened  Oct.  11  by  Comrs 
D.  C.  for  one  steam  turbine-driven  cen- 
trifugal pumping  unit  for  the  water  de- 
partment: The  De  I>aval  Steam  Turbine 
Co.,  Trenton,  N.  J..  $12,995,  115  days,  and 
$15,633,  105  days;  Alberger  Pump  &  Con- 
denser Co.,  New  York.  $17,050,  150  days; 
Standard  Eng.  Co.,  Washington,  D.  C, 
118,690,  180  days;  Westinghouse  Electric 
&  Mfg.  Co.,  Washington,  D.  C  $18,888, 
i%   months. 

-^Cincinnati,  Ohio. — Contract  for  fur- 
nishing pipe  castings  (bids  opened  Oct.  13) 
awarded  U.  S.  Cast  Iron  Pipe  &  Fdry. 
Co.,  Addiston,  Ohio,  at  $34,807.  C.  A. 
Zech.    As.st.    Secy.    Dir.    Public   Service. 

♦Middletown,  Ohio. — Contract  awarded 
J.  A.  Yingling's  Sons,  Hamilton,  for  driv- 
ing wells  at  $3,500.  S.  G.  Pollard,  Engr., 
3422  Burch  Avenue,  Cincinnati. 

'A'AttIca,  Kan. — Contract  awarded  by 
J.  C.  McCaddon,  City  Clerk,  for  con- 
structing water  works,  consisting  of  16,200 
ft.  4,  6  and  S-in.  c.-i.  water  pipe,  etc.,  to 
Blckel  Co..  Kansas  City,  Mo.;  probable 
cost  $28,000.  R.  P.  Archer,  Engineer, 
Kansas  City,  Mo. 

^Manhattan,  Kan. — Contract  for  con- 
structing the  relief  reservoir  awarded 
George  Holland,  Manhattan,  at  $1,983. 
The  other  water  works  improvements  to 
be  made  with  the  $69,500  appropriation, 
will  be  done  by  force  account,  and  will 
Include  extending  of  mains,  new  hydrants, 
etc.     Fred  Walters,  City  Engr. 

#Ord,  Neb. — Contracts  for  water  works 
machinery  .awarded  as  follows:  Pumps 
and  pump  houses,  to  Alamo  Engine  & 
Supply  Co.,  Omaha,  at  $3,600,  and  engine 
for  plant  and  other  equipment,  to  Market- 
Hlnes  Co.,  iit  $8,975. 

Galveston,  Tex.  —  Pour  lowest  bids 
opened  Oct.  14  by  City  Commissioners  for 
constructing  a  submerged  water  main 
across  Galveston  Bay:  Major  &  Seagraves, 
$13,411;  William  Moore  &  Co..  $21,260; 
Isaac  Heffron,  $24,200;  Bloggett  Construe-, 
tlon  Co..  Galveston,  $25,300. 

Amity,  Ore. — J.  P.  O'Neill,  1175  Burrace 
.Street,  Portland,  submitted  lowest  bid 
for  constructing  water  works;  he  bid  $11,- 
000  for  steel  pipe  and  $9,777  for  wood 
pipe.  J.  L.  Stannard,  Lewis  Building, 
Portland,    consulting   engineer. 


PROPOSED     WORK. 

Manchester,  Conn. — The  sum  of  $12,- 
000  has  been  appropriated  for  the  west 
side  storm  water  sewers.  J.  Frank 
Bowen,   city   engineer.   South   Manchester. 

Savannah,  Ga. — Reported  citizens  voted 
$400,000  bonds  for  completion  of  house 
drainage   and   storm  sewerage  system. 

CItronelle,    Ala. — See    "Water    Works." 

Cleveland.  Tenn. — Contract  soon  to  be 
let  for  constructing  sewerage  system.  W. 
J.    Kirkpatrick,    Birmingham,    Ala.,    Engr. 

Lexington,  Ky. — P.  H.  Norcross,  Con- 
sulting Engr.,  Atlanta,  Ga.,  has  submit- 
ted a  report  on  the  proposed  sewerage 
system  and  disposal  plant.  An  election  is 
to  be  held  Nov.  2  to  vote  on  issuing  $300,- 
000  bonds  for  said  purpose. 

Owensboro,  Ky. — Citizens  will  vote  on 
issuing  $225,000  bonds  for  constructing  a 
sewer  system.  Knight  &  Quayle,  Engrs., 
Chattanooga,  Tenn. 

Cincinnati,  Ohio. — All  bids  opened  Sept. 
24  for  constructing  Duck  Creek  Intercept- 
or No.  3  rejected  Oct.  5  by  Director  Pub- 
lic Service   (C.   A.   Zech.  Asst.  Secy.), 

Dayton,  Ohio. — Sanitary  sewer  bonds 
amounting  to  $40,000,  and  bridge  bonds, 
$338,000.  have  been  sold  by  the  city. 

Portsmouth,  Ohio. — Plans  will  be  ready 
in  spring  of  1916  for  the  sewer  work  con- 
templated   In    the    northern   and    southern 
'section  of  the  citv.     George  L.  Gabliman, 
City  Aud. 

Springfield,  Ohio. — Bonds  for  $6,271  will 
be  sold  Nov.  1,  by  Frank  B.  Thomas, 
City  Aud.,  for  constructing  storm  water- 
sewer  on  Lowry   Avenue. 

Vermillion,  Ohio.— Bonds  for  $22,000  to 
be  sold  Nov.  8  by  Lewis  Blattner.  Village 
Clk.,  for  sewerage  and  sewage  disposal 
plant. 

"Water 


Mich.     —     See 


Birmingham, 
Works." 

Alton,  III. — Contract  for  constructing 
the  East  End  trunk  sewer  will  not  be  let 
until  spring.     T.  H.  Landon,  City  Engr. 

Elgin,  III.— The  City  Council  has  di- 
rected the  corporation  council  and  city 
engineer  to  confer  with  the  members  of 
the  river  and  lakes  commission  of  Illi- 
nois, relative  to  working  out  an  intercept- 
ing sewer  and  disposal  plant. 

Ashland,  Wis.— .All  bids  opened  Oct.  14 
for  constructing  sewers  in  Whittlesey 
Avenue  and  several  alleys  have  been  re- 
jected, and  new  bids  will  not  be  asked 
until  next  spring.  W.  C.  Morris.  City 
Clk. 

Marengo,  Iowa. — Construction  of  a  sew- 
erage system  is  under  consideration. 

Loup  City,  Neb. — An  election  to  be  held 
Nov.  9  on  question  of  issuing  bonds  to 
construct  sewer  system. 

Austin,  Tex. — Bonds — $425,000  streets, 
bridges  and  sewers;  $250,000  schools; 
$50,000  sanitary  sewers;  have  been  sold, 
and   improvements  will  soon   begin. 

Houston,    Tex. — See    "Hydraulic." 

Uvalde,  Tex. — Plans  being  prepared  by 
N.  Werenskiold.  Box  511.  Dallas,  for  a 
sewage  disposal  plant. 

Portland,  Ore. — City  Commissioners  in- 
tend rebuilding  Mill  and  Water  Streets 
wood  box  sewer,  at  a  cost  of  $10,000. 

Pasadena,  Cal. — Contract  soon  to  be  let 
for  constructing  3200  ft.  11  x  6  ft.  concrete 
storm  drain.     R.  V.  Orbison.  City  Engr. 

Kellogg,  Idaho. — Reported  City  Engi- 
neer directed  to  prepare  plans  for  sewer 
in  Pressly  Addition;  cost  about  $8,000. 


other  streets,  also  for  repairing  portion  of 
Webster  Avenue,  repairing  Melancthon, 
Fulton   and   Plank    Street   bridges. 

Miami,  Fla. — Until  Nov.  4  (readvertise- 
ment), by  B.  H.  Klyce,  City  Engr.,  Real 
Estate  Building,  for  centrifugal  pumps 
and  electric  motor  for  sewage  pumping 
station  in  Riverside. 

Canton,  Ohio. — Reported  desired  until 
Oct.  27  by  C.  B.  HIeber,  Clk.  to  Dir.  Pub. 
Service,  for  constructing  storm  water 
sewers  in  Brown  Avenue  N.  W.,  Spring 
Avenue  N.  E.  and  Lafayette  Ave.  S.  E., 
Second  Street  N.  E.,  Ninth  Street  S.  W. 
iind  other  streets. 

Cleveland  Heights  (P.  O.  Warrensvllle), 
Ohio.— Until  Nov.  15  by  H.  H.  Canfield, 
Clk.  Village  Cleveland  Heights,  for  fur- 
nishing material  and  constructing  sanitary 
sewers  in  Cedar  Dist.  No.  3;  also  for 
paving  with  brick  asphalt  or  macadam 
portions  of  Coolridge,  Corydon,  Essex  and 
other  roads.  F.  A.  Pease  Engr.  Co., 
Marshall    Building,   Cleveland. 

East  Cleveland,  Ohio. — Reported  desired 
imtil  Oct.  25  by  James  P.  Arter,  Clk.  to 
Dir.  Pub.  Service,  for  combination  of 
storm  and  sanitary  sewers  on  Lake  Front 
Avenue,  Eddy  Road,  East  131st  and  other 
streets. 

Mansfield,  Ohio. — Reported  desired  until 
Oct.  27  by  Orra  B.  Hursh,  Dir.  Bd.  Pub. 
.Service,  for  constructing  sewers  in  Sewer 
Dist.  No.  1.     W.  J.  Hazeltine,  City  Engr. 

Vermillion,  Ohio.— Until  Nov.  16  by 
Lewis  Blattner,  Village  Clk.,  for  con- 
structing sanitary  sewers  system  and 
sewage  disposal  plant,  advertised  in  En- 
gineering Record.  Morris  Knowles,  Engr,, 
2.'')41  Oliver  Building,   Pittsburgh,   Pa. 

Oakland,  la. — Until  Nov.  23  (readver- 
tisement), by  Elvin  F.  Wentz,  City  Clk., 
for  constructing  approximately  13,300  ft. 
8  to  15-in.  sewers. 

Oaden,  Iowa. — Until  Oct.  26  by  Town 
Comrs.  for  constructing  sewers  and  dis- 
posal plant,  advertised  in  Engineering 
Record.  R.  C.  Lutzenger,  Engr.,  Perry, 
Iowa. 

Haverlock,  Neb. — Reported  desired  until 
Nov.  5  by  Asher  J.  Blount,  City  Clk..  for 
constructing  lateral  sewers  in  Dist.  Nos. 
23  and  14;  also  connecting  sewers  in  Dist. 
No.  13  with  sewer  in  Burlington  Shop 
Yards. 

El  Centre,  Cal.— Until  Oct.  28  by  I^vina 
Northcott,  City  Clk.,  for  constructing  El 
Centro-Imperial  sewer  system.  Olmsted 
&  Gillelen.  Engrs.,  Hollingsworth  BIdg., 
Los  Angeles. 

Ste.  Agathe-des-Monts,  Que. — Reported 
desired   by    Rodolphe   Daze,    Secy.-Treas., 


until  Oct.  25  for  furnishing  material  and 
constructing  sewerage  system,  sewage 
purification  system  and  sewage  lifts. 
Ouimet  &  Lesage,  76  St.  Gabriel  Street, 
Montreal. 

Berlin,  Ont.— Until  Oct.  26  by  John 
Hessenauer,  Chmn.  Sewerage  Committee, 
for  furnishing  material  and  installing 
two  turbine  pumps  and  all  piping,  500  gal. 
per  minute,  33  ft.  head;  two  A.  C.  motors, 
switchboard  and  electrical  Instruments. 
Chlpman  &  Powers,  Consulting  Engrs., 
204  Mall  Building,  Toronto. 

Toronto,  Ont. — Reported  desired  until 
Oct.  26  by  Board  Control  for  constructing 
sewers  in  Blackthorn,  Central,  Clendenan 
Avenues,  Maria  Conolly  and  other  streets. 

PRICES     AND     LETTINGS. 

iflndicatea  award  of  contract. 

^South  Bound  Brook,  N.  J.— Following 
are  totals  of  four  lowest  bids  opened  Oct. 
11  by  Borough  Council  for  constructing 
3.8  miles  of  vitr.  pipe  sewers  and  disposal 
plant  (Clyde  Potts,  Engr.,  50  Church 
Street,  New  York):  Allen  Engineering 
Co.,  45  Clinton  Street,  Newark,  $28,020 
(awarded  contract) ;  Utility  Constr.  Co., 
46  Paterson  Street,  New  Brunswick,  $28,- 
068;  Louis  J.  Sieling,  211  Broad  Street. 
Red  Bank,  $29,733;  D.  M.  Rosser,  King- 
ston, Pa.,  $30,633. 

Washington,  D.  C. — George  Hyman  oi 
Washington  submitted  lowest  bid  Oct.  12 
for  constructing  Section  5,  Anacostia  Main 
Interceptor,  at  $7,625. 

-^Albermarle,  N.  C— Following  are  unit 
prices  of  -Acme  Plumbing  Co.,  Charlotte, 
N.  C,  successful  bidder,  for  constructing 
sewerage  system  (bids  opened  Oct.  15); 
430  lin.  ft.  20-in.,  90.5  cts.;  2480  lln.  ft. 
18-in.,  75-  cts.;  1650  lin.  ft..  15-in.,  60 
cts.;  3075  lin.  ft.  12-in.,  44  cts.  and  47 
cts.,  according  to  depth;  260  lln.  ft.  10-ln., 
38  cts.;  7779  lin.  ft.  8-in..  29  cts.  and 
33  cts.,  according  to  depth;  2400  lin.  ft. 
6-in..  26  cts.  and  29  cts.,  according  to 
depth;  8  M  ft.  lumber,  $20.70;  6450  cu.  yd. 
soft  rock.  52  cts.;  1530  cu.  yd.  hard  rock, 
$2.75;  17  tons  cast  iron  pipe,  $34.07;  47 
manholes,  $30.52;  5  flush  tanks,  $56.38;  5 
flushing  M.  H.,  $42.55;  total,  $20,079. 
Other  bidders:  Hewitt  Constr.  Co.,  Hick- 
ory, $22,283;  Dabbs  &  Myers.  Meridian, 
Miss.,  $23,669;  Municipal  Eng.  &  Constr. 
Co.,  Atlanta,  Ga..  $25,331.  J.  D.  Splnks, 
Engr.-in-Charge. 

-^Marlon.  III. — Following  are  four  low- 
est bids  opened  Oct.  11  by  Frank  Payne, 
City  Engineer,  for  constructing  sanitary 
sewers:  D.  E.  Nipp,  Flora,  $12,953  (award- 
ed contract);  H.  A.  Hall,  East  St.  Louis. 
$14,379;  Hoeffel  Bros.  Co.,  Belleville,  $14.- 
580;  Mever  &  Thomas,  East  St.  Louis, 
$15,437. 


BIDS      DESIRED. 

Woonsocket,  R.  I. — Until  Nov.  3  by  Bd. 
Aldermen,  for  constructing  surface  water 
drain  in  Carrigton  Avenue  and  Maple 
Street,  advertised  in  Engineering  Record. 
Frank    H.    Mills.    City    Engr. 

Greenwich,  N.  Y.— Until  Nov.  1  by  Bd. 
Trustees  (Arthur  H.  Wilcox,  Pres.)  for 
constructing  sewers  in  Elm  Avenue,  Main 
and  Bridge  .Streets,  advertised  in  Engi- 
neering Record.  Charles  E.  Perry,  Engr., 
36   State   Street,   Albany. 

New  York.  N.  Y.— Until  Nov.  4.  by  Mar- 
cus M.  Marks.  Pres.  Manhattan  Boroueh. 
for  furnishing  material  and  constructing 
tunnel  relief  sewer  and  appurtenances  in 
W.  Forty-sixth  Street  from  Hudson  River 
to  .Seventh  Avenue,  together  with  all 
work  incidental  thereto.     Security  $100,000, 

New  York,  N.  Y.— See  "Electric  Rail- 
ways." 

Yorktown,  N.  Y.— Until  Nov.  9  by  State 
Hospital  Comn.,  Capitol.  Albany,  for  sew- 
erage and  sewage  disposal  plant  at  Ma- 
haiislc  State  Hospital.  Yorktown,  adver- 
tised In  Engineering  Record.  Lewis  F. 
Pilcher.    State    Archt..    Albany. 

Pittsburgh,  Pa.— Until  Oct.  29  by  City 
Controller,  for  constructing  sewers  in  por- 
tions   of    Huntress,    Arnold.    Ruehen    and 


Atlantic  City,  N.  J.— Following  are  unit  figures  of  the  four  lowest  bids  opened 
Oct.  7  by  the  Citv  Commissioners  for  constructing  a  storm  water  drainage  systern. 
(a)  James  Ferry  &  Sons,  2411  Madison  Avenue,  Baltimore.  Md.,  $125^21;  (b)  M.  B. 
Markland,  1315  Atlantic  Avenue,  Atlantic  City,  $147,856;  (c)  Culp  Co  ,  Inc.,  East 
Forty-third  Street  and  Twentieth  Avenue,  Paterson,  $150,039;  (d)  Atlantic  Lonstr.  & 
Supply  Co.,  925  Mediterranean  Avenue,  Atlantic  City,  $159,698. 

Concrete   Drain:  (a)  (b)  (c)  (d) 

17  ft.  4  ft.  X  2  ft.  6  in $14.60  $20.00  $11.31  $14.92 

355  ft.   4  ft.  X  2  ft 12.70  13.69  11.31  13.55 

375  ft.  3  ft.  6  in.  X  2  ft 10.90  10.00  11.02  12.47 

575  ft.   3  ft.  X  2  ft 10.80  12.65  10.94  12.63 

Brick  and  Concrete  Drain:  ..  _.  ,«  no  m  en 

263  ft.    48    in 17.60  16.50  13.92  16.50 

.520  ft.    .39    in 13.10  14.05  11.83  14.70 

105ft     .16    in      16.20  9.45  10.53  12.23 

810  ft     33    in 7.80  8.00  7.18  9.10 

2,148  ft:  30  in.:.:;.;.;.:, . . : 6.90        7 90        7.00        8.70 

2,282  ft     27    in 5.50  7.00  6.88  7.74 

2  154  ft    ifin  """"^  "'■'''"^  ..  4.80  6.75  7.25  7.80 

1 ,726  ft.  22  iS: : : : : : : : : : : : :;:::::;: 4.40        e.ss        6.55        7.00 

802  ft     20    in  . .  4.10  6.15  6.11  b.45 

§44  n     18     n ■■■■■ 3-30  «■'<'  5.86  5.70 

1315  ft    5  ";":        :.....• 2.70        5.55        5.00        4.90 

267  ft  12  in::::::::;:;::::.: 2.30        4.60        4.00        3.55 

2,657  ft.   12-ln.   terra-cotta  inlet  pipe 1.90  1.80  2.56  2.3a 

3,766  ft.   10-in.  terra-cotta  inlet  pipe  1.80  1.60  2.50  ^.10 

394  vt.    ft.    manholes 600  6.00  5.50  6.50 

62  manhole   frames  and   covers 10.00  ».uo  9.zb  a.uu 

209  storm    water    inlets 25.00  20.00  25.00  30.00 

209  hood    trans                     4.00  3.50  3.60  3.60 

104  ca?chbasfns  ■;::.::::::: 45.00       so.oo       80.00       68.00 

12,700  ft.     underdrain 0.30  0.20  0.36  0.21 

■21700  ft     Diles  0.30  0.30  0.30  0.30 

'     2  cdncrete' bulkheads  (lump  sum) 1,000.00        1,000.00        LOOO.OO  800.00 

-*Coatesvllle,  Pa.— Following  are  the  unit  figures  of  four  lowest  bids  opened  Oct.  7 
by    the   Borough    Council   for   constructing   Contract   D— High    Service   System:    (a) 
Partridge  &  Burke,  Hohokus,  N.  J.,  $23,834  (awarded  contract);  (b)  HC.  Brooks  Co 
Martinsburg,  W.  Va.,  $24,944;   (c)  The  Dunleavy  Bros.,  Coatesville,  $25,619;   (d)  Fugh 

6  Hubbard,   Philadelphia,    Pa.,   $28,126.     Alexander   Potter,    Consulting  Engineer,   50 
Church  Street,  New  York.  _  ^^,  ,  ^  ,.^ 

(a)  (b)  (c)  (d) 

12.56  tons  10-in.  Class  A  pipe $24.75  $26.50  $26.75  $26.50 

30.36  tons  10-in.   Class  B  pipe 24.75  26.50  26.75  26.50 

62.75  tons     8-in.  Class  B  pipe 24.7d  26.50  26.75  27.05 

243.0  tons     8-in.  Class  C  pipe * 24.75  26.50  26.76  27.05 

24.15  tons     6-ln.  Class  B  pipe 24.75  26.50  26.75  27.06 

13.6  tons  6-in.  Class  C  pipe 24.75  26.60  26.75  27.05 

10.2  tons    c-i.    specials.    - 60.00  65.00  60.00  58.80 

lS'^n.\Ti;;:^::Ul^litl^::::;:::::::::::::::  :  :  :  | 
?•  V;-i',l"gl'te^-v'^iv^-'-  ^''"'. '":': ::::::::::::::::::;:  2  :li  .til  zlfo  2§:iJ 
IMSe-dl^-- :•::::::::::::::::::   liH     'Im     life     11:ES 

30  hydrants  with  gate  valves 45.00         50.00         48.00         44.60 

200  cu.  yd.   excess  excavation 0.7o  1.00  1./5  l.BO 

3.000  ILn.  ft.  macadam  pavement 0.10  0.10  0.0|  o.^u 

25o%'oS:gai  '^'atrTnr"'-.v.-.-.v.v.::::::::::::;:::3,7oS:oo*  3,75S:o2  3.600:00  3,685:oS 
SSetf ^"■^'''"^ "^"''" ::::::::::::::^f5a  'fiZ  'iltil  'foLZ^ 

Su perstr " ture   for  "pumpin"g  'station 600.00  700.00  960.00  1,720.00 

177  cu.   yd.   earth  excavation 0.45  1.00  0.60  1.00 

7  cu.  yd.  Class  A  concrete 8.00  9.00  8.00  15.00 

55  cu.  yd.  Class  B  concrete 9.00  8.00  6. 00  10.00 

140  lb.  of  steel  reinforcement 0.06  0.06  0.04  0  04 
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LmAv.  tHumt  aty.  at  U%  cu.  »«r' 
>tart  J.  W«BiL  OKt  Ok. 


.«M  ft  «.  I  urf  U-ta.  M 


abottl 


■wt.   »>.   awards   Saa    KMr   ofCoa 
>iiBllil>    OaU    al     t3MM>       K«x(    thrM 


_   _.. ^as  lk« 

Dwi*  BMa.  WieiaU.  Ml.- 

— uatu;  Wattaa  *  Bpicar. 

in.«M;  a   M.   TkoraiM   « 

•n.»a.  a»«  Joka  Kapina. 


!>■»■■.....  Waah.— AU  bl<l»  openf",.^ 
aur  OoaacU  for  cwo»«ructln«  »t<f«l  brtdc* 
ovar  Wkakah  Klvar  rvlected.  According 
M  raporta  aaw  bid*  will  aoon  b«  received. 

|i«rtlan«.  0»a.— Contract  will  be  award- 
ed by  Itcwtment  of  tMblle  Works  about 
tVC  17  tor  con»tructln«  an  exten^on  of 
I'aloa  Avanua  to  the  Columbia  Slough 
Itoad.  A  bridge  Jl»  ft.  long  and  M  ft. 
wUe.  uvUag  n*.MO.  a»d  nil  TOO  ft.  long, 
eoatlBK  tll>IO.  are  Included  In  the  Ira- 
provanaat. 

Salem.  Ore.— County  Court  contero- 
platM  rouilrucUng  eteel  bridge  over  river 
al  Salem;  ntet  about  tSO.OM. 

Harrtaen.  Idaho.— .K.  U  Jaqueth.  Great 
Fklla.  Mont .  engaged  to  Mtlmate  cost  of 
roaalructlng  concrete  structure  to  replace 
wooden  treatle  over  Coeur  d'Alene  River. 


Iiw  are 

t  brk  J. 

a«w«r  WUlct.  for  con- 
la  Sewer  Ols- 
I  a»d  t  la  an  abovt  M.tM  ft. 

*  PtaaWns  Co., 

JSMCl:    Monteea    Kaudaoa    Co.. 
^ti*.  Ctmttm  Han.  Twta  VUl^ 

tmilcai,  Oat.— CoBtracto  tor  coostnict- 
Ibc  Ike  water  worka  and  sewer  syatem 
aaaidid  aa  IMawa:  Coaauwetlng  sysleina 
aad  BMaatac  walla  a.  to  Harvey  Stewart 
*  C«L.  Ifom  aeatla.  IM.***:  dlaiMMal 
ptaatTr.  r.  Wty.  Tarwto.  tUJU:  Ttir. 
■(»a  aad  aanwoM  ktaska  Car  tba  a] 
M  Oalaito  iawar  Pipe  Obl.  maloo. 


BRIDGES 


PROPOSED     WORK. 

N.  v.— ('iiixens  ruted  to  apend 
'Mt  tar  ronMrvrtlng  brtdga  o«ar  Sitver 
'  at  ftaarartf  Straat. 

Water    Soppljr 
for    con- 


Cyeek 


.     Ijuirel      Ran 

Owek  oa  Bear  Craak  Boola..  near  Wllkaa* 
karrei  oear  Tobjr's  Creak  at  Oonrtdala. 

Joalaia  Oaaaly— Over  Ceeelaauia  Creek 
la  flilaaara  Towiiatilp. 

"""    "  ■    leaver   Cooatleo — Orar 

Ola  ton. 

.        J    Baaaett 

Nawkerrr  Townablp. 
Oeaaty— Over  Sprta*  Braek  Creek. 
e>ver   Staoskter   Ron. 
Wataut    Creek. 

Thooeand     Acre 
•ear    Sajrder   Creek. 


^Pa.    Oiaauiicttea  of  trMga 

Royarivsps 

-  -  -  -  dty 


vari  wtik 


vtatfact     over 
Nartk    Bbate- 


nty 

«•••«. 

^.^to   euaiin 

^laaaMat  Rsnu 

Jeaaty  Caava.  at  Atlanta 
iraetlas  steel  fartdae 
Rhrer    at    Roaweil: 


BIOS     DESIRED. 

South   Orange.    N.    J— rntll    Nov,    1    by 

'"-'-•'I     Dlsi. 

lolders. 

'.  e  steel 

I'i'rnin  iThii:*'  <M'.  i'i».r»»i>ii   lina'i  u^t-r  East 

branch  of  luhwav   Itlver.  In  Township  of 

South    Orange.      Frederic    A.    ICelmrr.    Cu. 

Kngr.  Newark. 

Kennett  Square.  Pa.— ITntll  Oct  26.  by 
Isaac  Y.  .\»h.  Co  Controller.  West  Ches- 
ter, for  furnishing  material  and  construct- 
ing a  stone  arch  bridge  over  Red  Clay 
Creek  In  Kennett  Square. 

Cumberland.  Md.— Until  Nov.  18.  by 
Edward  U  Williams.  10  North  Liberty 
Street,  for  ronstructing  a  '•.■inforr<>d  con- 
crete bridge  from  Rose  Hill  to  Rldgely: 
cost.   12.000. 

Kinston,  N.  C— Until  Nov.  1  by  County 
Commlssluners  for  constructing  steel 
bcidgi  across  Neuse  River.  Address  C. 
W.   Prldgen.  Register  of  Deeds. 

Woolasy,    Oa Until    Nov.    1    by    J.    J. 

Uavles,  Clk.  County  Court.  KuyetteviUe, 
for  ooostructlng  steel  bridge,  one  63-ft. 
and  two  iO-rt.  spans,  with  12-rt.  roadway. 
and  resting  on  steel  and  concrete  piers 
aeroaa  Flint  River  at  Cut  Bank  Bridge. 
between  Clayton  and  Fayette  Counties, 
about  one  mile  from  Woolsey. 

Columbus.  Miss Reported  desired  un- 
til Nov.  1  by  County  Supervisors  for 
constructing  100  ft.  steel  or  concrete 
bridge  and  concrete  culvert.  C.  L.  WoodH. 
Co.  Engr. 

Ourant.  Miss. — By  Board  Supervisors, 
Lexington,  at  November  meeting  for  con- 
stnictTng  steel  bridge  50  ft.  span  over 
Bowles  Creek,  near  Durnnt.  P.  H.  Mur- 
phy. Ok. 

Grenada,  MIsa.— Until  Nov.  1  bv  Bd. 
Superv.  for  constructing  a  steel  bridge 
across  Long  Creek,  Otst.  No.  4.  John  S. 
King.  Clk. 

Lakavltia,  Miss.— Reported  desired  until 
Nov.  S  by  S.  R  McKay.  Clk.  Co.  Bd. 
Suporv..  for  constructing  steel  and  iron 
bl^way  bridge  over  Chlckasawhay  River. 

Ooyka,  Miss. — By  Board  Supervisors  at 
MagnolU  (Chas.  E.  Brunsneld.  Clk.).  at 
the  November  meeting  for  painting  iron 
bridge  across  Tangipar'hon  River,  near 
Osyka:  rebuilding  Terry  Creek  Bridge. 
Osyka.  and  repairing  Hoovers  Bridge 
sa  Chitto  River. 


PRICES  AND  LETTINGS. 
itindicatcs  award  of  contract. 
^Beaufort,  S.  C— Contract  for  repairs 
to  two  pie™  of  Whale  Branch  Bridge 
(bids  opened  Oct.  12)  awarded  by  County 
Comrs.  (W.  H.  Huif,  Secy.)  to  Carolina 
Const.   Co.,  Columbia,  at  J8.953. 

Cleveland,  Ohio.— See  "Railroads." 
-^Bedford,  Ind. — Contract  awarded  Ew- 
Ing  Shields  of  Oreencastle  for  constructing 
a  116-fl.  span  concrete  arch  over  Salt 
Creek  (bids  opened  Oct.  12),  at  »13,76i!. 
Kara  W.  Edwards,  County  Auditor. 

'^'Illinois. — Contract  awarded  by  State 
Highway  Comn.,  Springfield,  to  J.  J- 
O'Heron  &  Co.,  Chicago,  for  constructing 
bridge  at  Main  Street.  Carml  Township, 
White  County,«  three  spans,  arch,  at 
121.960.  William  W.  Marr,  Ch.  State 
Highway  Engr. 

Peoria,  III.— Bid  of  A.  D.  Thompson, 
Anheuser  Neil  Building,  at  »4,2i)0,  is  rec- 
ommended for  award  for  constructing 
concrete  viaduct  over  Dry  Run,  on 
Elizabeth  Street. 

-AWaukon,  Iowa.— Contract  for  con- 
structing three  bridges  awarded  Clinton 
Bridge  Works,  Clinton,  Iowa. 

ABreckenridge,  (Minn.  —  Contract  for 
constructing  six  steel  culverts  and  11 
steel  bridges  (bids  opened  Oct.  8) 
awarded  by  County  Commissioners  to  C. 
T.  Gleason  of  Minneapolis. 

'^Hooper,  Wash. — Contract  for  con- 
structing the  substructure  of  the  bridge 
over  Palouse  River  near  Hooper  has  been 
awarded  Grant  Smith  Co.  of  Seattle. 
Bridge  Is  to  be  a  deck  nlate  girder,  have 
concrete   piers,    and   three  70   ft.    spans. 

Spokane,  Wash. — Following  are  bids 
opened  Oct.  14  by  City  Council  for  con- 
structing steel  bridge  across  middle  chan- 
nel of  Spokane  River  at  Howard  Street; 
also  constructing  concrete  approach  at 
south  end  of  present  Monroe  Street  bridge 
over  Spokane   River: 

Howard  Street  Bridge—Beer's  Building 
Co.,  1627  Smith  Building,  Seattle,  $18,888; 
Weymouth  Construction  Co.,  59  Pier  No. 
1,  Seattle,  »24,300;  Illinois  Steel  Bridge 
Co.,  Button  Block,  Spokane,  $24,974.     . 

Monroe  Bridge  Approach — Beer's  Build- 
ing Co.,  Seattle.  $15,655;  Bates  &  uogers 
Co..  Spokane,  $28,536;  Huetter  Construc- 
tion Co.,  Spokane.  $25,605;  A.  C.  Blegle  & 
Co.,  Spokane,  $26,694.  Morton  MacCar- 
they.   City   Engr. 


PAVING  AND  ROADS 
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C'avaland,  Ohio.— Until  Nov.  3.  by  K.  O 
Krausa.  Clk.  Co.  Comrs..  for  constructing 
bridge,  also  conerete  culvert  1(  x  S  x  60  ft. 

Wabask,  Ind.— Until  Nov.  1  by  Dan 
Showater.  Co.  Aud.,  for  constructing  a 
bridge  over  Wabash  River,  at  Wabash. 
to  consist  of  six  100-ft.  reinforced  con- 
crete spans;  appropriation  $40,000.  A.  W. 
Oroavenor,  Engr.,  Fort  Wayne. 

IfllBOls. — By  State  Highway  Commls- 
alon.  BprlngnaM,  for  constructing  bridges 
as  fnllowi: 

Until  Oct.  M.  at  Jeraeyvllle.  for  con- 
structing Beagravaa  steel  bridge,  (0  ft. 
■pan  It  ft.  roadway.  In  Elsnh  Township. 
l&ClMara'  asllmate  tZ.XIO.  Chas.  E.  War- 
ren. Co.  INipt.  Highways. 

Until  Nov.  I.  at  Bader.  BlulT  City 
Bridca.  ateal  or  reinforced  concrete,  <0-ft. 
■pan,  It-ft.  roadway.  Engineer's  estl- 
maU.  ooncreic  tl  2M.  steel  tt.ttO.  W.  8. 
Handemon.  Co.  Supt.  Highways.  Bader. 

taattis,  Wasli.— Reported  desired  until 
Ocl.  XI  by  City  Purchasing  Agent  for  fol- 
iearlns  matarlal  naadad  In  construction  of 
approaeiias  to  Ftftaonth  Avenue  Nnrth- 
weat  br(d«*.  approach  to  be  1100  ft.  long. 
M  ft  wide.  In  an  about  t.MO.OOO  ft.  un- 
treated lombcr.  tM.OM  ft.  creosoted  lum- 
ber, U.M4  ft.  paalod  pilaa.  7000  ft.  creo- 
■otad  pllaa.  ate.  Approprwtlon  available 
m.OM. 

Kl  Cantro,  Cal.— Reported  dealred  until 
Nov.  I  by  Slate  Highway  Commission, 
Sacramento,  for  constructing  reinforced 
ooncrela  bridge  WO  ft.  long,  X  hinged  arch 
■pan  of  17*  ft.  acroas  Myers  Creek. 

Vantura.    Cal^— Raportad    desired    until 

Not    4,    by  City  Clailc,   for  conatmctlng 

•0   ft.   long,    two   anins, 


concrete  brldaa  I 
acroaa  the  Bnaw( 
tMot.  No.  ( 


orth  barrance.   In  Road 


Caalon,  China. — Until  Dae.  7  by  Robert 
W.  Hunt  *  Co.,  Conaultlng  Engineers  for 
Chlnaae  Oovaramant  Raliwsya.  Mononga- 
hebi  Bank  Balldlng,  Pittsburgh,  Pa.,  for 
Bta«l  brtdM  work  for  Canton  Hankow 
Railway.  Bnpal  Hunan  Saction,  adver- 
Uae>]  In  IBosliisai  lug  Raeord. 


PROPOSED     WORK. 

Oranoe,  Conn. — The  Selectmen  have 
postponed  action  until  the  December 
meeting  on  the  proposed  bond  issue  for 
$100,000  for  paving  Elm  Street  and  Comp- 
bel  Avenue,  West  Haven.  Herman  O. 
Collenberg,  Chairman  of  Board. 

Waterloo,  N.  Y.— About  $14,000  road 
Improvement  bonds  sold  by  county. 

Asbury  Park.  N.  J. — Neptune  Township 
Committee  considering  pavement  of  Main 
Street,  estimated  cost  of  bltuUthic  pav- 
ing $15,000. 

Camden,  N.  J.  —  Camden  County 
Bd,  Freeholders  contemplates  repaving 
Camden-Moorestown  Turnpike  between 
Thirty-fourth  and  Thirty-seventh  Streets 
with    Belgian   block. 

Nawark,  N.  J.— Bd.  of  Works  voted  to 
pave  Read  Street  from  Market  Street  to 
Passaic  Avenue. 

Sussex,  N.  J.  —  County  Engineer  at 
Newton     has    been    directed     to    prepare 

Klans    for   Improving   Newton-Sparta   and 
oss's    Corner-Sussex    Road;    cost    about 
$120,000. 

Philadelphia,  Pa.— Lower  Merlon  Town- 
ship aliout  to  spend  $50,0»0  for  road  Im- 
provements. 

Petersburg,  V».— Common  Council  con- 
sidering a  bond  issue  of  $90,000  for  con- 
structing hard  surface  road  from  Peters- 
burg to  Hopewell, 

Charlotte,  N,  C— Expenditure  of  $14,000 
for  street  improvements  being  considered 
by  city. 

I.R*...^*?*' .'^'■•~<^'t'*en«  Oct.  12  voted 
260,000  bonds  to  construct  roads.  J.  B. 
IcCrary  Co..  engineers,  Atlanta,  Ga. 
The  construction  of  road  across  county 
from  beach  to  St.  Johns  River  at  Sanford, 
hardsurfacing  road  to  De  Land  and  the 
John  Anderson  Highway  from  Rose  Bay 
to  Brevard  County  line,  being  considered 
by  Volusia  County  Comrs, 

Canton  Miss,— Bonds  for  $135,000  will 
be  sold  Nov,  1  by  V.  C.  McCooI,  Clk.  Co. 
Bd.  Superv.,  for  roads. 

^..'^""al""'!*'.."*'""^"  "Public  Buildings 
and  Srhoois. 

hJ^Z'!,^l"St?^  Miss.— Bonds  for  $50,000  will 
be  sold  .Nov.  1  by  J,  H.  Oliver.  Clk.  Co. 
B<].  Superv.,  for  roads  In  Dlst.  No.  1. 

Morganfleld,  Kv.— Contract  about  to  be 
■^mJ  L/^'P'W^""'^  Uniontown  and  Box- 
vllle  Itoad,  distance  7.1  miles  Plana  an. 
proved  by  Fiscal  Court.  ^ 


Cleveland,  Ohio.— City  Council  voted 
to'  pave  Buckeye,  Haddam,  Drexmore, 
Southington.  Ashwood,  Livingston.  Hamp- 
ton Roads  and  E.  Eighty-second  St.  Road. 

Dayton,  Ohio. — County  Comrs.  approved 
plans  for  constructing  4  miles  Range  Road 
near  Brookville;  cost  $14,000. 

Ironton.  Ohio. — About  $14,000  sidewalks 
bonds  sold  by  city. 

Fort  Wayne,  ind. — All  bids  opened  by 
Park  Bd.  for  paving  Uudlsill  Avenue  re- 
jected. According  to  reports,  new  bids 
will  be  received. 

Reeman,  Mich.— Citizens  voted  $35,000 
bonds  to  construct  6  miles  of  gravel  road 
in  Sheridan  Township.  (John  M.  Beera, 
Township   Clerk.) 

Austin,  Tex. — See  "Sewerage  and 
Sewage    Disposal." 

Belton.  Tex. — The  Attorney-General  at 
Austin  approved  $250,000  Bell  County 
Road  Dlst.  No.  10  road  bonds. 

Columbus,  Tex. — Estimated  cost  of  con- 
stiucting  about  40  miles  of  15-ft.  gravel 
road  between  Houston  and  San  Antonio 
$100,000.  Columbus  county  seat  Colorado 
County. 

Okmulgee,  Okla.— City  Comrs.  voted  to 
pave  S.  Morton  Ave.,  S.  Okmulgee  and 
S.  Alabama  Streets;   cost  about  $50,000. 

Aberdeen,  Wash. — City  Council  voted  to 
fill  and  surface  Curtis  Street;  cost  about 
$16,000. 

Oregon.— State  Highway  Comn.,  at 
Salem,  made  appropriation  for  road  Im- 
provements, as  follows: 

Wasco  County— Columbia  Highway 
from  Hood  River  to  Hosier,  8  miles, 
$90,000.  „      ^     ^ 

Crook  County— Road  from  Bend  to 
Crater   Lake,    $10,000.  „      _ 

Columbia  County— Improvmg  Ranler 
Hill,   $30,000. 

Jackson  County — Highway  improve- 
ments   throughout   county,    $45,000. 

Coquilie,  Wash. — Contracts  will  soon  be 
let  for  constructing  4>,4  miles  Coos  Bay- 
Coquille  Rd.;  cost  about  $35,000.  P.  H. 
Hall-Lewis,  Roadmaster,  Coquilie. 

Seattle,  Wash. — Contracts  will  soon  be 
let  by  King  County  Comrs.  for  grading 
and  graveling  lYs  miles  higliway  east  of 
Enumclaw  to  connect  with  the  McClellan 
Pass  Highway  and  for  about  2  miles  grad- 
ing and  graveling  on  highway  between 
Newport  and  Hazlewood, 

Spokane,  Wash. — Contracts  soon  be  let 
by  County  Comrs.  for  constructing  about 
35  miles  roads. 

Portland,  Ore. — City  Commission  con- 
sidering extending  William  Avenue  frotn 
connection  with  railway  bridge  and 
Broadway  Bridge  to  Interstate  Bridge; 
cost   $70,000. 

San  Rafael,  Cai.— City  Council  contem- 
plates paving  San  (Suentln  Road  wltn 
concrete  base  and  oil  macadam;  cost 
about  $10,000. 

Portland,    Ore. — See    "Bridges." 

Lewlston,  Idaho.— Citizens  of  Lewlston 
and  Itoad  Dists.  Nos.  3  and  26  of  Nez 
Prece  County  voted  to  construct  11 -mile 
road  from  Lewlston  to  Washington  State 
line. 

Orofino,  Idaho. — Robert  Swadener  en- 
gaged to  prepare  plans  for  constructing 
sidewalks  in  business  district;  cost  about 
$11,000. 

BIDS     DESIRED. 

Massachusetts.— Until  Oct.  26.  by  State 
Highway  Commission  (William  D.Schlor. 
Chmn.).  15  Ashburton  Place.  Boston,  for 
constructing  section  of  State  highway, 
about  6200  ft.  long  in  city  of  Woburn. 

Fort  Slocum,  N.  Y.— Until  Oct.  28.  by 
Capt.  F.  E.  Smith,  Quartermaster  U.  S. 
A.  Ft  Slocum,  for  constructing  concrete 
sidewalks,  macadam  roads,  etc.,  at  this 
post. 

New  York,  N.  Y.— Until  Oct.  28  by 
Cabot  G.  Ward,  Pres.  Park  Bd.  Manhat- 
tan, for  paving  roadway,  including  ap- 
proaches, etc.,  service  road  of  Riverside 
Drive  with  asphalt  concrete  on  cement 
concrete  foundation;  total  security  $15,000. 

Until  Oct.  28  by  Marcus  M.  Marks, 
Pres.  Manhattan  Borough,  for  improving 
portions  of  Arden,  W.  16l8t.  Front.  E. 
Thirteenth  Streets,  Lexington  Avenue 
and  other  streets,  in  all  about  93S0  .sq.  yd. 
sheet  asphalt  and  27,550  sq.  yd.  granite 
block  pavement,  2600  cu.  yd.  concrete,  etc. 
Total  security,   $25,500. 

Hackensack,  N.  J.— Until  Oct  29  by 
Board  Chosen  Freeholders  (A.  V.  Mor- 
rision,  Chmn.)  for  paving  portions  of  I',s- 
sex  St.  with  asphalt  concrete;  al.so  por- 
tions of  Passaic  St.  with  asphalt  con- 
crete, asphalt   blocks  and  granite  blocks 

Newark.  N.  J.— Until  Oct.  28,  by  M.  R. 
Sherrcd,  Ch.  Engr..  Bd.  Street  and  Water 
Comrs,  for  repaving  Vesey  St.,  in  all 
about  2300  sq.  yd.  bltuUthic  on  6-in.  con- 
crete foundation,  manholes,  basins,  etc. 

Newton,  N.  J.— Until  Nov.  11  by  Bd. 
Chosen  Freeholders,  Newton,  for  improv- 
ing macadam  roads,  advertised  in  Engi- 
neering Record.  Harvey  Snook,  Co. 
Engr..   Newton. 

Pittsburgh,  Pa. — See  "Sewers  and  Sew- 
age  Disposal." 
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Monroe,  La. — Reported  desired  until 
Nov.  5  by  H.  D.  Apgar,  Mayor,  for  about 
87.000  sq.  yd.  gravel,  with  tarvia  top; 
24,800  lin.  ft.  curb  and  gutter,  etc.,  on 
various  streets. 

Maynardville,  Tenn. — Reported  desired 
until  Nov.  8  by  George  M.  Taylor,  Chran. 
Co.  Coinr.s.,  for  constructing  macadam 
roads   and    bridges. 

Sweetwater,  Tenn. — Reported  desired 
until  Nov.  15  by  W.  T.  Lenoir,  Mayor,  for 
street  paving:   $5,000  available. 

Cleveland  Heights  (P.  O.  Warrensvllle), 
Ohio. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Granville,  Ohio.— Until  Oct.  28  by  Vil- 
lage Council  for  grading  and  paving  with 
paving  block  or  sheet  asphalt  on  Broad- 
way, advertised  in  Engineering  Record. 
Roe  E.  Morrow,  Village  Clk. ;  T.  S.  John- 
son,   Engr.,   Granville. 

Newark,  Ohio.— Until  Oct.  29  by  W.  C. 
Christian,  Dir.  Pub.  Service,  for  furnish- 
ing material  and  resurfacing  portions  of 
Hudson  Avenue;  also  roadway  of  Park 
Avenue,  with  bituminous  concrete  or 
other  material.     C.  H.  Wells.  City  Engr. 

Indiana. — ^By  County  Commissioners  for 
constructing  roads  as  follows; 

Until  Nov.  1; 

Newport,  gravel  roads  in  Helt  and  Clin- 
ton Township.     Roy  Slater,  Co.  Aud. 

Williamsport,  two  gravel  roads  in  Jor- 
dan and  Pike  Townships.  5227  ft.  and 
10,200  ft.  long.     D.  H.  Moffltt,  Co.  Aud. 

Greencastle,  a  macadam  road  in  Green- 
castle  Township,  10,066  ft.  long.  C.  L. 
Airhart.  Co.   Aud. 

Goshen,  concrete  road  in  Harrison 
Township.     J.   W.   Brown,  Co.  Aud. 

Until  Nov.   2: 

Bloomington,  roads  in  Van  Buren  and 
Washington  Townships.  W.  F.  Kinser, 
Co.  Aud. 

Delphi,  roads  in  JefTerson,  Deer  Creek, 
Monroe  and  Rock  Creek  Townships.  M. 
G.  Haum,  Co.  Aud. 

Noblesville,  roads  in  Fall  Creek,  Wayne, 
Washington  and  Noblesville  Townships. 
W.   O.  Horton,  Co.   Aud. 

Petersburg,  rock  road  in  JefTerson 
Township.     John  D.  Gray,  Co.  Aud. 

Rensselaer,  gravel  road  in  Gillman 
Township.     Jos.  P.  Hammond.  Co.  Aud. 

Bloomfleld,  macadamized  road  in  Fair- 
play  Township.     G.  E.  Kidd.   Co.  Aud. 

Plymouth,  three  roads  in  German 
Township.     Geo.   F.   McCoy,   Co.   Aud. 

Until    Nov.    3: 

Shelbvville.  two  roads  in  Washington 
Township,  5330  and  10,981  ft,  respectively. 
F.  W.  Fagel,  Co.  Aud. 

Mimcie.  two  gravel  or  macadam  roads 
In  Liberty  Township.  Francis  M.  Wil- 
liams.  Co.    Aud. 

Lafayette,  2.93  miles  gravel  road. 
Wavne  Township.  Geo.  W.  Baxter,  Co. 
Aud. 

Until  Nov.  4; 

Evansville,  macadam  road  in  Pigeon 
Town.ship.     C.  P.  Beard,  Co.  Aud. 

Until   Nov.   8: 

South  Bend,  three  gravel  roads  in 
Madison  Township.  C.  Sedgwick,  Co. 
Aud. 

By  Co.  Commissioners  at  Peru  con- 
crete road  In  Peru  Township.  F.  K.  Mc- 
Elhenny,  Co.   Aud. 

Des  Plalnes,  III. — Until  about  Nov.  1 
(readvertisement)  by  John  A.  Bell,  City 
Clk.,  for  4500  sq.  yd.  concrete  pavt. 

Des  Moines,  Iowa. — Until  Oct.  23  by 
Horace  Susong,  City  Clk.,  for  paving  with 
either  sheet  asphalt  H4  in.  wearing 
surface,  and  2  in.  closed  binder  course, 
or  No.  1  vitri.  paving  brick  or  Warren 
Bros,  bitulithic  on  E.  Walnut  Street, 
about  7530  sq.  yd. 

Duluth,  Minn.— Until  Oct.  28  by  Bd.  Pub. 
Wks  for  paving  with  brick,  sandstone, 
bitulithic,  creosoted  block  and  reinforced 
concrete  on  Grand  Avenue  about  65.000 
sq.  yd..  Including  curbing,  etc.  Cost, 
S168  000  to  $217,000.  Lyonal  Ayers,  City 
Engr. 

Columbus.  Kan. — Until  Nov.  1  by  the 
County  Commissioners  at  Columbus  for 
grading  and  surfacing  with  gravel  seven 


miles  of  county  road  between  Columbus 
and  Crestline.  C.  M.  Cooper,  County 
Surveyor. 

Sedalla,  Mo.— Reported  desired  until 
Nov.  1  for  9200  sq.  yd.  vertical  fiber  brick 
paving.     F.  T.  Learning,  City  Engr. 

Colvllle,  Wash. — Reported  desired  until 
Nov.  1  by  A.  B.  Sansburn,  Co.  Aud.,  for 
clearing,  grading,  grubbing  and  bridging 
about  3  miles  of  Springdale-Hunters  Per- 
manent Highway,  No.  2A.  R.  B.  Thomas, 
Co.  Engr. 

Arcadia,  Cal. — Until  Nov.  4  (readver- 
tisement) by  George  E.  Grimes,  City 
Clerk,  for  constructing  16  miles  oiled  mac- 
adam road,  and  approximately  10,000  ft. 
concrete   curb   and   gutter. 

Bakersfield,  Cal. — Reported  desired  un- 
til Nov.  1  by  Co.  Bd.  Superv.  for  concrete 
paving  on  3  miles  Belleview  Rd.  and  one 
mile  of  Brundage  Lane.  Alternate  bids  on 
asphalt,  asphaltic  oil  wearing  surface. 
County   furnishes  cement. 

Salt  Lake  City,  Utah. — Reported  desired 
until  Oct.  26  by  Board  City  Commission- 
ers for  paving  with  Utah  rock  asphalt 
portions  of  Sixth  E.,  Sixth  S.,  and  with 
sheet  asphalt  portions  of  Fifteenth  E. 
Street;  with  eonciete  Orchard  Square  and 
alley  between  Fifth  and  Sixth  S.   Streets. 

PRICES     AND     LETTINGS. 
•kludicates  award  of  contract. 

■(^Massachusetts. — Following  are  bids 
opened  Oct.  19,  by  Massachusetts  High- 
way Commission,  Boston,  for  building 
section  of  asphalt  macadam  road  in  town 
of  Grafton  and  Upton:  Perini  Construc- 
tion Co.,  Ashland,  $48,103  (awarded  con- 
tract); Charles  E.  Home,  Millbury,  $50,- 
056;  Alco  Contracting  Co.,  Boston,  $54,471. 

*Farmlngdale,  L.  I.,  N.  Y. — Contract 
awarded  Oct.  18,  by  Trustees  New  York 
State  School  of  Agriculture  of  Long 
Island,  for  laying  cement  walks,  curbs  and 
crossings  on  grounds  of  said  school  at 
Farmingdale  to  Delta  Contr.  Co.  of  Ja- 
maica, N.  Y. 

New  York,  N.  Y.— -Following  are  four 
lowest  bids  opened  Oct.  14  by  Douglas 
.Watthewson,  President  Bronx  Borough, 
for  21,550  sq.  ft.  two-course  concrete  side- 
walk, etc.,  on  Powell  Avenue  from  Tre- 
mont  to  Zerega  Avenues:  Burnside  Con- 
struction Co.,  270  Burnside  Avenue, 
$72,105;  J.  B.  Malatesta,  3169  Jerome  Ave- 
nue, $13,080;  J.  Di  Menna,  2435  Southern 
Boulevard,  $13,243;  Di  Menna  &  Del 
Balso,    391    East    149th    Street.    $13,479. 

♦  Newark.  N.  J. — Contract  for  paving 
Lyons  Avenue  awarded  by  Bd.  Freehold- 
ers to  Northern  Constr.  Co.,  Newark,  at 
$62,070. 

♦Contracts  for  paving  awarded  by  Bd. 
Public  Wks.,  as  follows:  Sussex  Avenue 
with  asphalt  to  W.  T.  Critchfield.  Jersey 
City,  at  99  cts.  per  sq.  yd.;  Oxford  .Street 
with  bitulithic  to  Greenfield  Constr.  Co  ; 
N.  Sixth  Street  with  asphalt  to  Glenfle'd 
Constr.  Co.;  Front  Street  and  Saybrook 
I'lace  with  granite  block  to  Alex.  J.  Mil- 
moe. 

♦  New  Brunswick,  N.  J. — Contract  for 
paving  South  Amboy-Keyport  Rd. 
awarded  by  Middlesex  County  Bd.  Free- 
holders to  T.  H.  Riddle,  New  Brunswick, 
at   $45,349. 

Philadelphia,  Pa. — Following  are  low 
bids  opened  Oct.  14  by  Department  of 
Public  Works  (William  H.  Connell,  Chief 
Bureau  of  Highways): 

Grading,  72.697  cu.  yd.  Low  bidders: 
John  Dev'in,  Jr.,  Hancock  and  Thompson 
Streets;  T.  P.  Lee,  5629  Cherry  Street; 
E.  H.  Vare,  Lincoln  Building:  George 
Moehrle  2631  N.  Twenty-eighth  Street; 
M.  H.  Kel'y.  1615  S.  Twenty-second  Street. 
Average  price  .239  cts.  per  cu.  yd.;  total, 
$22,818. 

Asphalt  pavement.  Including  6-ln.  con- 
crete base.  I^ow  bidders:  Barber  Asphalt 
Paving  Co.,  Land  Title  Building;  Eastern 
Paving  Co.,  Penn  Square  Building:  Union 
Paving  Co..  Thirtieth  and  Locust  Streets. 
Average  price.  $1,684  per  sq.  yd.;  total 
$55,045. 

Granite  block  pavement,  including  6-in. 


New  York,  N.  Y. — Following  are  unit  figures  of  four  lowest  bids  opened  Oct.  14 
by  Douglas  Mathewson,  President  Bronx  Borough,  for  regulating,  flagging  sidewalks, 
etc.,  in  Walker  Avenue:  (a)  Anable  Construction  Co.,  $72,639;  (b)  States  Engineering 
Corporation,  $76,774;  (c)  P.  J.  Duffy,  $76,894;  (d)  F.  V.  Smith,  Lafayette  Avenue  and 
West  Chester  Creek,  $77,228. 

(a)  (b)  (c)  (d) 

36,200  cu.  yd.   of  earth   excavation $0.14  $0.2]  $0.10  $0.35 

1,000  cu.  yd.  of  rock  excavation 1.85  0.60  1.00  2.00 

61.900  cu.  yd.   of  filling 0.235  0.24  0.40  0.25 

9,680  lin.  ft,    of  new  curb 0.92  0.67  0.68  0.75 

75  lin.  ft.    of  old    curb 0.29  0.24  0.05 

70  sq.  ft.  of  new  bluestone  flagging 0.29  0.27  0.22  0.30 

^  300  sq.  ft.   of  old   flagging 0.07  0.17  0.05 

47,600  sq.  ft.  of  two  course  concrete  sidewalk  (Including 

maintenance   for  one   vear) 0.135  0.13  0.14  0.15 

10.900  .sq.  ft.    of   new    bridgestbne 0.54  0.45  0.45  0.40 

610  sq.  ft.    of  old    bridgestone 0.10  0.12  0.05  0.10 

1,9.-0  cu.  yd.   of  dry  rubble  masonry 4.00  3.16.        2.00  2.00 

950  cu.  yd.  of  Class  A  concrete 5.00  11.00  7.00  8.00 

350  cu.  yd.  of  Class  B  concrete 5.00  8.50  6.00  6.00 

600  lin.  ft.  of  vitrified  pipe  12  in.  in  diameter 0.52  0.42  1.00  1.50 

620  lin.   ft.  of  vitrified  pipe  15  In.  in  diameter 0.52  0.59  1.50  2.00 

61.000  ft.   b.   m.    timber 66.00  68.00  34.00  50.00 

19.350  lin.    ft.    of  piles 0.325  0.37  0.34  0.29 

2.S00  lin.  ft.    of   guard   rail 0.25  0.23  0.30  0.20 

2  tide    gates , ...100.00        60.00  50.00  50.00 

60.000  1b,   steel    reinforcement  bars 0.03  0.03  0.04  0.02 

1  Type   B    inlet ^ 150.00  65.00  84.00  50.00 

6  manholes    ' '. 60.00  50,00  50,00  50.00 

6  receiving  basins.  Type  B 100.00  50.00  85.00  150.00 

5  cu.  yd.  of  brick  ni.-isonry 7.50  15,00  10,00  20,00 

180  lin,    ft.   of  Iron   railing 8.70  2.00  1.00  3.50 

filnka^e,   shrinkage  and  settlement 150.00  800.00  2.000.00 


concrete  base.  Low  bidders:  J.  J.  Mc- 
Hugh,  li30  S.  Penn  Square;  Philadelphia 
Paving  Co.,  1345  Arch  Street;  Alpha  En- 
gineering &  Construction  Co.,  Heed  Build- 
ing. Average  price,  $3,576  per  sq.  yd.; 
total,    $19,801. 

Bituminous  surfacing,  including  6-in. 
concrete  base.  Low  bidders:  Union  Pav- 
ing Co.,  Thirtieth  and  Locust  Streets. 
Average  price,  $1.38  per  sq.  yd.;  total, 
$17,162. 

♦Scranton,  Pa. — Contract  awarded  Na- 
tional Paving  Company,  Scranton,  for 
paving  Colfax  Avenue  (bids  opened  Oct. 
15).     W.   A.   Schunk,  City  Engr. 

♦Arcadia,  Fla. — Contract  for  construct- 
ing macadam  roads  in  Wauchula  Road 
Dist.,  De  Soto  County,  awarded  to  Ed- 
wards Constr.   Co.,   Tampa,   at  $85,000. 

♦Ackerman,  Miss. — Contract  for  con- 
structing concrete  sidewalks  awarded  by 
city  to  W.   L.   Damon,   Okolona,  at  about 

$25,000. 

♦Columbus,  Miss. — Contract  for  sur- 
facing with  tarvia  4%  miles  Military 
Road  awarded  by  Highway  Comrs.  Dist. 
No.  2  to  S.  E.  Findley  Co.,  Atlanta,  Ga. 

♦Jackson,  Miss.  —  Contract  for  paving 
2  miles  Rankin  Road  with  concrete 
awarded  by  Hurds  County  Bd.  Supervs.  to 
C.  G.  Talbutt  &  Co. 

♦Cincinnati,  Ohio. — Following  are  the 
four  lowest  bids  opened  Oct.  8  by  the 
County  Commissioners  for  Improving  Van 
Zant  Road  and  Wayne  Avenue:  Henry 
Westerman,  Barnsburg,  $14,107  (awarded 
contract);  Elmer  E.  Nugent,  Cleveland, 
Ohio,  $14,377;  Paul  Menger,  2132  Ohio 
Avenue.  $14,768,  and  William  P.  Flynn, 
1252  Chase  Avenue,  $14,848.  Albert  Rein- 
hart,  clerk. 

Columbus,  O. — Lowest  bid  opened  by 
County  Comrs.  for  paving  Main  Street, 
Bexley,  with  brick  and  tar  macadam,  sub- 
mitted by  George  H.  Heffner  &  Son,  Ce- 
lina,  at  $37,374. 

♦Toledo,  O. — Contract  for  paving  On- 
tario Street  with  asphalt  awarded  by  Bd. 
Control  to  H.  P.  Streicher  Co.,  Toledo,  at 

$30,186. 

♦  Bedford,  Ind. — Contract  for  construct- 
ing 2'/^  miles  of  Dixie  Highway  (bids 
opened  Oct.  5)  awarded  Ewing  Shields  of 
Greencastle  at  $48,117.  Ezra  W.  Edwards, 
County   Adutor. 

♦Franklin,  Ind. — Contract  for  con- 
structing Adcock  Rd.  on  county  line 
awarded  by  Comrs.  Johnson  and  Marion 
Counties  to  John  W.  Murphy  at  $11,000. 

♦Indianapolis,  Ind. — Contract  for  pav- 
ing Capitol  Avenue  between  Tenth  and 
Sixteenth  Streets  with  asphalt  awarded 
by  Bd.  Pub.  Wks.  to  Union  Asphalt 
Constr.    Co.,    Indianapolis,    at    $16,005. 

♦Contract  for  paving  Nineteenth  Street 
with  concrete  awarded  bv  Citv  Comrs.  to 
A.  L.   Tribble,  Brazil,  at  $46,878. 

♦  New  Albany.  Ind. — Contract  for  con- 
structing 10,590  ft.  Grant  Line  Rd, 
awarded  bv  County  Comrs.  to  W.  F. 
Woodruff,   Louisville.   Ky.,   at  $13,987. 

♦Fairfield,  Mich. — The  Township  Bd. 
awarded  contract  for  constructing  mac- 
adam road  from  state  line  north  to  Jasper 
to  Gray  Bros.,  Bowling  Green,  O.,  at 
$26,900. 

♦Alton,  III. — Contract  awarded  by 
Board  of  Local  Improvements  to  .Strubel 
&  Helmick  for  repaying  East  Second 
Street  at  $19,457. 

♦Ashland.  Wis. — Contract  awarded  by 
Highway  Commission  to  Fish  &  O'Connor 
of  Eagle  River,  for  grading  16  miles  of 
road  at  $8,778. 

♦  Lincoln,  Neb. — Contract  for  paving 
portion  of  Ryon  Street,  awarded  Abel  & 
Roberts,  Lincoln,  at  $7,857,  and  Tenth 
Street  to  Burke-Cochrane  Constr.  Co., 
Lincoln,  at  $10,955. 

♦Conway,  Ark. — Contract  for  about 
15,000  sq.  yd.  concrete  navement  in  Dist. 
No.  4  awarded  to  Halter  &  McCuUoch, 
Conway,  at  89  cts.  per  sq.  yd. 

♦Fort  Worth,  Tex. — Contract  for  pav- 
ing with  poured  asphalt  macadam  on 
Landrum  and  Rosedale  Streets  (bids 
opened  Oct.  12)  awarded  Roach  &  Mani- 
gan  Paving  Co.  of  Fort  Worth,  at  $1.25 
per  sq.  yd,,  in  all  about  12,300  sq.  yd. 
F.  J.  Von  Zuben,  city  engineer. 

♦Taylor,  Tex. — Following  are  unit  fig- 
ures of  the  successful  bidders  for  paving, 
bids  opened  Sept.  21  by  City  Commis- 
sioners (W.  E.  Dozier,  Engr.,  Taylor); 
The  work  complete  requires  about  7500  cu. 
yd.  macadam  excav. ;  35,000  cu.  yd.  earth 
excav. ;  120,000  cu.  yds.  paving,  500  lin. 
ft.  combined  curb  and  gutter;  1000  lin. 
ft.  old  curb  reset;  12,000  sq.  ft.  concrete 
sidewalks;  6500  lin.  ft.  3x10  and  6500 
lin.  ft.  3x8  In.  oak  headers;  200  cu.  yd. 
extra  concrete;  Uvalde  Rock  Asphalt  Co., 
San  Antonio  (approximately  40,000  sq.  yd.) 
macadam  excav..  !>0  cts.;  earth  excav., 
40  cts. :■  uvalde  rock  asphalt,  5  in.  base, 
$1.84;  combined  curb  and  gutter,  56  cts.; 
18  in.  gutter,  28  cts.;  resetting  old 
curb  and  gutter.  25  cts.;  sidewalks,  13 
cts.;  headers.  3x10  in.,  30  cts.;  3x8  in., 
16  cts.;  extra  concrete,  $5,80;  Kaw  Pav- 
ing Co.,  Topeka,  Kan.  (approximately 
100.000  sq.  yd.)  macadam  excav.,  32  cts.; 
enrth  excav..  27  cts.;  asphaltic  concrete 
(Texaco).  4  in.,  $1.30;  5  In.,  $1.40;  com- 
bined curb  and  gutter.  52  cts.;  18  in.  gut- 
ter, 26  cts.;  resetting  old  curb  and  gutter. 


30  cts.;  sidewalks,  11  cts.;  headers,  3x10 
in.,  12  cts.;  3x8  in.,  10  cts.;  extra  con- 
crete,  $5.50. 

♦Terrell,  Tex. — Contract  for  Improving 
portions  of  Francis  Street,  in  all  about 
11,983  sq.  yd.,  awarded  Bert  Hahn  Constr. 
Co.,  of  Paris,  at  $1.50  per  sq.  yd.  for  rock 
asphalt,  48  cts.  per  lin.  ft.  for  curb  and 
gutter.  Ardmore  Rock  Asphalt  Company, 
Ardmore,  Okla.,  bid  $1.75  per  sq.  yd.  Her- 
bert Brewster,   City  Engr. 

Seattle,  Wash. — Following  bids  opened 
by  Bd.  Pub.  Wks.  for  paving  Fourteenth 
Avenue,  south:  Holt  &  Jeftery,  Railway 
Exchange  Bldg.,  $11,169,  and  Jahn  Contr. 
Co,,   Pioneer  Bldg.,  $12,569. 

Portland,  Ore. — Bid  of  Giebisch  ic  Jop- 
lln,  Portland,  at  $13,013  is  recommended 
for  award  for  paving  E.  Twenty-third, 
E.    Twenty-fourth   and    Franklin   Streets. 

♦  Manhattan  Beach,  Cal. — Contract  for 
improving  Sixth.  Seventh  and  other 
streets  (bids  opened  Oct.  6)  awarded 
Modern  Constr.  Co.,  Los  Angeles,  at  $8,- 
247,  for  about  15,731  sq.  ft.  concrete  side- 
walks, 15,519  sq.  ft.  oil  and  screening 
pavements.     Llewliyn  Price,  City  Clerk. 

♦Sanger,  Cal. — Contract  for  3  miles 
macadam  pavements  awarded  to  M. 
Haynes,  Oakland,  at  $23,801. 

♦Santa  Ana,  Cal. — Contract  for  pav- 
ing with  asphalt  Garden  Grove  Road  (bids 
opened  Oct.  6)  awarded  O.  &  C.  Construc- 
tion Company,  Fullerton,  at  $9,497.  W.  B. 
Williams,   County  Clerk. 

Sawtelle,  Cal. — Lowest  bid  for  444,017 
sq.  ft.  Warrenite  pavement  on  Santa 
Monica  Boule.,  submitted  by  Clark  & 
Henery  Constr.  Co.,   Sacramento,  at  $75,- 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

Providence,  R.  I. — N.  H.  Bromston, 
City  Engineer,  writes  that  the  city  is 
investigating  various  methods  of  disposal 
of  garbage,  principally  by  the  reduction 
method,  and  would  be  interested  in  re- 
ceiving dimension  plans  of  the  various 
apparatus  required  for  disposing  of 
garbage  in  that  way. 

Fort  Wayne,  Ind. — Site  selected  on 
which  to  erect  a  garbage  incinerator. 

Madison,  Wis. — The  Finance  Committee 
of  the  Common  Council  is  reported  in 
favor  of  constructing  an  incinerator 
plant. 

Duluth,  Minn. — City  Council  consider- 
ing constructing  incinerator  plant;  cost 
about    $50,000. 

Kansas  City,  Mo. — John  C.  Bromaugh, 
Councilman,  writes  that  it  Is  proposed  to 
construct  a  garbage  reduction  plant;  cost 
$400,000.  Time  not  yet  set  for  receiving 
bids. 


HYDRAULIC  CONSTRUC- 
TION   AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Canal  Improvement — Fall  River,  Mass. — 
The  Watuppa  Ponds  and  Quequechan 
River  Comn.  has  submitted  a  report  on 
improving  conditions,  in  which  the  En- 
gineers, Fay,  Spofford  &  Thorndike,  Bos- 
ton, estimate  the  cost  at  $2,942,500;  this 
includes  the  building  of  conduit  connec- 
tions and  controlling  apparatus  and  the 
system  of  sewers  and  drains  for  Queque- 
chan Valley. 

Creek   Improvement — Syracuse,   N.   Y. — 

The  mayor  has  appointed  a  commission  of 
which  Commissioner  Mather  of  the  De- 
partment of  Public  Works,  is  a  member, 
to  recommend  ways  for  checking  flow  of 
the  creek. 

Dam — Norfolk,  Va. — City  Council  voted 
to  appropriate  $18,000  to  rebuild  Lake 
Taylor  dam  and  spillway  destroyed  by  the 
heavy  rains. 

Flood  Protection — Augusta,  Ga. — City 
has  sold  $250,000  flood  protection  bonds. 

Drainage    Improvement — Lafayette,    La. 

— At  a  recent  election  in  the  first  and 
second  wards  of  the  parish  a  drainage  dis- 
trict was  established  and  $34,000  bonds 
will  be  issued  for  digging  canal  and  open- 
ing natural  drains. 

Ditch  Bonds — New  Albany,  Miss. — 
Bonds  amounting  to  $25,000  for  the  Big 
Creek  Drainage  Dist.  will  be  sold  Nov.  6 
bv  C.  S,  Cullen,  Clk.  Union  County  Drain- 
age Comrs. 

Wharf  Improvement  —  Chattanooga, 
Tenn.  —  Wharf  improvement  bonds 
amounting  to  $100,000  will  soon  be  sold 
by  the  City  Commissioners. 

Protection  Wall  —  Portsmouth,  Ohio. — 
Contract  soon  to  be  let  for  constructing 
flood  protection  wail.  William  Gergens, 
Director  of  Public  Service. 
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Oam— Martotto,  Ohio,— Vntll  Nov,  l.  by 
"      "     ~    riBoara     omc«,    Cincinnati,    for 
«ans  In  coocrcta  port  of  abut- 
btOam   No.    I.    Muaklncuni    Rlvar. 
>.«.«    Wark  la  at  Marietta  about  %  mUa 
above  moulh  of  Muaklncum   River. 

I>ra)na— Wllllamipart,  Ind.— Reported 
daairad  until  Oct.  W.  by  V.  H.  Rlnxer. 
County  Comr..  for  oonstruclinK  drains  In 
Jordan  and  Btauban  Townahlpa  and  tUe 
drain   la  Ptaa  Townahlp. 

Oralnaaa  JaWaraon.  Iowa.— Until  Oct. 
a.  by  Co.  Board  8uper\l»or«.  for  fur- 
nlahlns  material  and  conatructInK  Drain 
No  IM.  In  all  about  42.110  ft.  SO  to  «  In. 
hard  buniad  cUy  tile,  also  42  ft.  12  to 
«  In.  aawar  pipe,  a  J.  MeUon.  Consulllng 
Ebst..  Jefferaon. 

Oltebaa— Blue  Earth.  Minn.— Reported 
daairad  until  Oct.  <•  by  Jeaaa  U  Herring. 
Oai  Aud..  for  oooatnictlnc  County  Ditch 
No    22      IVobable  coot  111.783 

Oralnag*— Morrla.  Minn.— t'ntll  Nov.  3. 
by  C  K  WolUhan.  Co.  Auil..  for  con- 
•tructlnc  County  Ditch  No.  20.  In  all  about 
Il.i41  ft.  i(  to  «  In.  Ula.  Batlmated  coat 
M.&t*. 

Oralnaaa— Roaaau.  Minn. — Until  Nov. 
4.  by  K  G  BrrlllnKl.  Co.  .\ud..  at  Roseau. 
for  coastructinK  Judicial  Ditch  No.  62, 
Roaaao  and  Beltrami  Counties.  In  all 
about  1.4S3.M2  cu.  yd.  excav.  clearing 
US  acraa.  112  mile*  road  leveling,  bridges, 
culvarta.  etc.  Coat,  tI93.1T3.  Geo.  A. 
Ralph,  Engr..  1<  Fulton  Block.  St.  Paul. 

Lavaa  Work— New  Madrid.  Mo.— rnttl 
Nov.  IS  by  St  John  l.ev.>e  and  Prnlnage 
DIst.  of  MUaourl.  Huntrr  Ranit  Rulldlni;, 
Naw  Madrid,  for  levee  Improvement,  ad- 
rartlaed  In  Englneerinic  Record. 

Lavaa  Work,  etc.— Knobel.  Ark.— ITntll 
Oct.  23  by  Jo».  Sellmeyer,  Secy.  Comrs. 
Rig  num  Drainage  DIst..  Clny  and  Green 
'^ountlea.  at  office  of  Jas.  R.  Rhvne,  Engr., 
Coming,  for  excavatinR  BilH  miles 
dredge  ditches.  In  all  aoproximatelv  I.B60,- 
OM  CO.  yd.,  and  constructinr  4.26  miles 
lavaa.  about  IICSOO  cu.  yd.  ambank- 
raant. 

Irrigation — Donna,  Tax. — Reported  de- 
«lre<l  until  Nov.  1  by  Donna  Irrigation 
DIst.  (Ii.  H.  Barr,  Secy.)  for  enlargemenl 
and  completion  of  present  canal  system. 
pumping  plant,  etc.  Open  ditch  work  re- 
quires S.wO.DCO  cu.  yd.  excav..  etc.  Prob- 
able cost  t42S.OM. 

Irrigation— Yalato,  Tax.— UnUI  Nov.  17 
by  t'.  8.  Reclamation  Service.  FH  Paso. 
for  excavation  of  I.,easburR  Canal  from 
Station  310  to  Station  570  and  the  Picacho 
Branch  Canal,  Involving  about  162.000  cu. 

Sd.  In  vk-inltv  of  Hill.  N.  M.,  and  tha  San 
llxarlo  Feed  Canal,  involving  excavation 
of  about  S4,^000  cu.  yd.  In  vicinity  of 
Talata.  advertlacd  In  Rnglneerlng  Record. 

Irrigatlo.i  Work— Meadow  Creek.  Wash. 
— rnlll  Dec  1  l.y  V.  S.  Reclamation 
8er*-lfe.  Mrndow  Cr»ek.  Wash.,  for  clear- 
ing the  reservoir  site  at  I.ake  Keechelus. 
Wash.,  of  nil  timher.  undergrowth  and 
brush,  and  for  purchnse  of  sawmill  ma- 
chinery at  the  site:  also  for  about  160  M 
ft.  lumber  and  280  M  ft.  logs,  advertised 
!n  Knclneerlng  Racord. 

Irrloatlon  Bonda— North  Yakima  Wash. 
—Bonds  for  tU.OOO  will  be  sold  Nov.  8, 
by  C  K.  fdell.  Secv.  t'nion  Oao  Irriga- 
tion Dial.,  Taklma  County,  for  improve- 
menta  to  Irrigation  system. 

Cencrata  Wall — San  Jose,  Cal.— Until 
Nov  1.  by  Henry  A.  Prtster,  Clk.  Co.  Bd. 
Superv..  for  constructing  relnforced-con- 
craU  curtain  wall  on  Campbell  Creek. 

Lavaa— danta  Paula,  Cal.— ITntll  Nov.  4 
by  J,  B.  McCloakay,  Co.  Clk..  Ventura, 
for  conatnictlng  Sanu  Paula  bridge  pro- 
(actlon  levaa  on  Banto  Paula  Creek,  about 
'i  mlla  from  Hanla  Paula. 


PRICKS     AND     LETTINOS. 
itlntlimtrt  atrard  of  contract. 

•tdto  Canal  Work— Albany,  N.  Y.— Low- 
aat  bid  opened  Orl.  «  by  State  Superln- 
tandant  of  F^ibllc  Works  for  Improving 
Csnlaleo  River  near  Ilornell  was  sub- 
mitte<l  by  Easlover  Constr.  Co.  at  $3t,S34. 

•toto  Canal  Work— Albany,  N,  Y.— Fol- 
lowing are  the  two  bids  opened  Oct  1$  by 
RUta  Superintendent  Public  Works,  Al- 
bany, for  improving  channel  and  hanks 
of  Mohawk  Rlrer  snd  Waat  Canada  Creek 
at  Herkimer:  E  Brown  Baker.  Herkimer, 
t7.tM.  and  Bute  Highway  Constr.  Co., 
Inc.,  Mohawk,  M.<40. 
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Dike  Improvement— Philadelphia.^  Pa.— 
KullDwIng  are  unit  tigures  of  four  lowest 
bids  opened  Get.  14  by  Col.  George  A. 
Zinn.  tiorps  Engrs.,  U.  S.  A.,  for  furnish- 
ing and  placing  riprap  at  Mifflin  Bar  Dike 
In  Delaware  River,  approximately  30,000 
tons  riprap:  Coast  &  liikes  Contr.  Corp., 
New  York,  31. 36  per  ton;  Peoples  Bros., 
inc.,  Philadelphia,  31.74;  C.  R.  Simpson, 
New  York,  12.21,  and  Manwarlng  &  Cum- 
mins,  Philadelphia,   32.25. 

^Dredging  —  Norfolk,  Va.  —  Contract 
awarded  as  follows  by  U.  S.  Engineer  s 
GlTlce  for  dredging  and  rock  excavation 
in  James  River  (bids  opened  Sept.  23):  To 
MnrvUinil  Dredging  &  Contracting  Co., 
Haltlmorf.   Md.,   at  334.i>9u. 

A-Dredglng  —  Norfolk,  Va.  —  Contract 
awarded  bv  Bureau  of  Yards  and  Docks, 
Washington,  D.  C,  for  dredging  at  the 
Navy  Yard  (bids  opined  Oct.  9)  to  Coast- 
wise DredKlng  Co.,  Norfolk,  at  19.8  cts. 

-^Wharf  Improvements — Augusta,  Ga. — 
Contract  awarded  CeorRla  Contracting 
Co.  for  constnictlne  river  wharf  ter- 
minals; cost  about  $20,000. 

-I^Lock  Gates  for  Dam — ISIontgomery, 
Ala.— The  bids  of  Whitehead  &  Kales 
Iron  Works  of  Detroit,  Mleli.,  at  $3,313, 
recommended  for  award  for  two  pair  of 
yteel  lock  gates  for  Lock  No.  1,  Coosa 
P.lver.  Ala.  Bids  opened  Sept.  20  at  U.  S. 
i;nKineer'8  Office. 

-ALevee  Improvements — New  Orleans, 
La. — Following  contracts  awarded  by  U. 
.•<.  Engineer's  Offlce,  New  Orleans,  for 
lunstructlng  levee  Improvements  In  Lower 
Tensas  and  Atchafnlaya  Levee  Districts 
(bids  opened  Sept.  28): 

♦Lower  Tensas  Levee  District. — E.  H. 
.Inckson.  Natchex..  Miss.,  Dunn  Levee, 
102  SOO  cu.  yd.,  14.98  cts.;  W.  C.  Mullen, 
Vk-kshurg.  Miss.,  Hodge  Levee,  93,000  cu. 
yd.,  23.40  cts.:  Diamond  Island,  91.500  cu. 
vd.,  24.70  cts.:  i^helula  Levee,  110.800  cu. 
yd.,  2S.70  cts.:  N.  C.  Wllllainson.  Millikln, 
La.,  Bayou  Roundaway  Levee,  91,700  cu, 
yd.,  16.40  cts.;  L.  E.  Pickett,  Natchez, 
Miss..  Hunter  Levee.  87.500  cu.  yd.,  20.90 
cts. 

♦Atchafnlaya  I^evee  District. — Gibson, 
Hamilton  &  Co.,  Natchez.  Mlsa.,  Laten- 
acbe.  Belle  Vista.  R'lchelor,  Normandy, 
and  T'nlque  Levees,  in  all  about  516,400 
cu.  yd.,  at  (1.23  its    iifi    cu.  yd. 

-ArLevee — Greenville,  Miss. — Contract  for 
constructing  Ben  Lcdl  Levee,  near  Buck 
Ridge  and  Nebletts  .'Spur  Levee  awarded 
by  Tycvee  Bd.  to  Btirl  Bond  &  MoMurrav 
at  18.85  cts.  per  cu.  yd. 

■^Reconstructlna  Soillway  —  Cincinnati, 
Ohio. — Contract  awarded  Clifton  Brothers 
of  Zanesville  for  reconsti-ucting  in  con- 
crete top  of  s'llllway  at  Dam  No.  4, 
Muskegon  River.  Ohio,  at  34,370  (bids 
opened  Oct.  5  by  U.  S.  Engineers,  Cin- 
cinnati). 

♦Ditch- Brecke.-irldae,  l^inn. — Contract 
for  constructing  Ditch  No.  4  in  Wilkin 
County  (bids  opened  Oct.  12)  awarded 
by  Co.  Comrs.  to  G  E.  Brown.  LltchfleUl; 
approximate  cost  319.049.  P  E  Truax 
Co.   Aud. 

♦Bulkhead,  Etc. — Montevideo.  Minn. — 
Contract  for  constructini?  16,305  ft.  6  to 
22  In,  tile,  concrete  bulkhead.  4,040  cu. 
yds.  earth  excav..  etc.  (bids  opened  Oct. 
11),  awarded  by  Co.  Comrs.  to  Marshall 
Cement   *   .Sidewalk  Co. 

,  '.'•'■'oation  —  St.  Iqnatluf,  Mont.— The 
following  are  the  bids  opened  Oct  12  by 
the  r.  S.  Reclamation  Service  for  oon"- 
structlnK  ten  miles  of  lateral  and  appur- 
#  "J'  """"'t'lre  for  work  on  east  bank 
of  Fathead  River,  from  one  to  .seven 
miles  northeast  of  Dixon:  Wilson  Broth- 
ers polsoii  Mnnt..  >l(i.423:  J.  E.  Hilton, 
Billings,  Mont..  I17.3S6;  Nelson  Rich, 
Prosser,  Wash.,  $19,313. 

.,^°I"i",ir  l^*^","'^'  ■*■■'<•  —  Contract 
awarded  W.  .><.  Coleman  of  Paragould  for 

''^"Mr'irV"'^  ^°°^  Slough   Drainage  DIst. 

Guide      W»ll-Seattle.      Wash.— Lowest 

,,    o"^!^    •'V    MaJ     J.    B.    CavanauKh. 

.•  "Engineer,  Burke  Building,  for  con- 

w^.^'j^if,  ""''I?  "I"  ""  entrance  of  Lake 
Washington    Canal    sulimltted    bv    Beers 

fR,02i.         •     '^'""''     """'""K.     Seattir  It 

♦Irrigation  —  Modesto,     Cal.— Contracts 

IZ^nll""  Bd.  Dlrecto/s  Mod^^ito  Irriga- 

Jl^l  !?'*i-  "'  /ol'ows:  Concrete  protecting 

n^iur"o  ""'■'"',"  *""  ""  Dam  No.  1  of 
Dallas     Reservoir,     to    John     Monk      San 

S^«T'"h''.-  »*  »".•.""■  "concrete  Hning  of 
canal     between     ^^orton     and     flnit,...      •« 

.lames  Wllllson  of  San  Ma?eo  '     '° 

♦Dredging— Oakland,  Cal.— Contract  for 

rg"^na»4!""^a„^"fen^cJjr"'W; 

&r  ..r'^n..&.  a?*  >| 

'u.  yd:  estimated  total  cost,  $31,324       ^ 

i,!?'"^'""  Francisco,  Cal,— The  loweat 
bids  opened  by  Harbor  Comrs  for  con- 
structing Pier  No.  29.  to  be  200  x  Son  f^ 

i^tS'"'}^      '""Provement- Twin       Falls 

r^^'-'^liTcll'^i  /^"""''^    awarded  "b'v 
1  win    rails  (^anal  Company  to  the  THtVia 
Construction     Company,     feolse     for    ?m 
^r'e.^'num'S  i°.  '^',,'>'"«V""'"<'' "^  ^'o'S- 

£(1re'^;r*a^*d%';yirn°\Vni°zsfn"";'J 
Boise     contract    for    enlarging    m^hJo^i 

ift%'  ""■"'"''■  "'  "«  ml?e's"S^t'?ri"o"1 


ELECTRIC  RAILWAYS 


PROPOSED     WORK, 

New  York,  N.  Y. — Public  Service  Com- 
mission for  the  first  district  has  submitted 
to  the  Interborough  Rapid  Transit  Com- 
pany proposed  form  of  contract  for  the 
construction  of  Section  No.  2  for  Routes 
Nos.  19  and  22,  being  a  part  of  the  South- 
ern Boulevard  and  Westchester  Avenue 
branch  of  the  Lexington  Avenue  subway. 
As  soon  as  approved  contracts  will  be 
let. 

Pottsvllle,  Pa. — Pottsvllle  &  St.  Clair 
Electric  Ry.  Co.  incorporated  to  construct 
a  line  from  Pottsvllle  to  St.  Clair.  Cap- 
ital $13,200.  Among  incorporators  are: 
W.  B.  Rockwell,  Van  Dusen  Rlckert,  Ira 
G.  Walborn,  all  of  Pottsvllle. 

Baltimore,  Md.— Right  of  way  being  se- 
cured for  electric  railway  to  be  con- 
structed from  Hancock  to  Berkley 
Sprinps.  Littleton  F.  Johnson,  Baltimore, 
Is  interested. 

McComb,  Miss. — Aldermen  granted 
franchise  to  Guy  M.  Walker,  60  Broad- 
way, New  York  City,  to  construct  elec- 
tric railway  and  power  plant. 

Chattanooga,  Tenn, — Central  Power  Co. 
applied  for  franchise  to  construct  an 
interurban  line  from  Chattanooga  to 
Cleveland.  Capital  $50,000.  Among  in- 
corporators: G.  B.  Adams,  M.  N.  Whlt- 
taker. 

Cleveland,  Ohio. — Cleveland  Ry.  Co.,  re- 
ceived franchise  from  Council  to  con- 
struct railway  through  Parma  Township 
to  Bean  Road. 

Bellevlew,  Mo. — Bellevlew  &  Western 
Ry  Co  Incorporated  to  construct  rail- 
way from  Granlteville  to  Bellevlew,  about 
3  miles.  Capital  $40,000.  Among  In- 
corporators: William  R.  Orthweln  and 
Louis  Hudson. 

McAlester,  Okia, — Choctaw  Railway  & 
Lighting  Co.  intends  extending  the  line 
from  present  terminus  at  Hartshorn  to 
Gowen   and   Wilburton. 

New  Toronto,  Ont, — Council  of  New 
Toronto  passed  resolution  that  the  Hydro - 
Electric  Power  Comn.  of  Ontario  be  re- 
quested to  investigate  and  report  upon 
cost  of  constructing  an  electric  railway 
from  Toronto  through  New  Toronto  to 
London. 

BIDS     DESIRED. 

Albany,  N.  Y.— Until  Oct.  25  by  Trus- 
tees of  Public  Buildings,  Executive  Cham- 
ber, Capitol,  Albany,  for  alterations  In 
executive  offices,  Capitol,  advertised  In 
Engineering  Record.  Lewis  F.  Pilcher, 
State  Archt.,  Albany. 

New  York,  N.  Y.— Until  Nov  3  (exten- 
sion of  date  from  Oct.  19)  by  Pub.  Service 
Comn.,  First  DIst.,  154  Nassau  Street,  for 
storm  vitr.  pipe  drain,  manholes,  etc.,  for 
(ijueensboro  Subway  Rapid  Transit  Rail- 
road, under  Queensboro  Boulevard. 

Front  Royal,  Va. — Until  Nov.  15  by 
Constructing  Quartermaster,  for  con- 
structing fire  station,  including  plumbing, 
advertised  In  Engineering  Record. 

Pearl  City,  Hawaii.— Until  Nov.  27  (re- 
advertlsement)  by  Bureau  Yards  and 
Docks,  Navy  Dept.,  Washington,  D.  C. 
(H.  R.  Stanford,  Ch.),  for  constructing  a 
marine  railway  at  the  Naval  Station. 
Pearl  Harbor.     Specification  No.  2172. 

PRICES     AND     LETTINGS. 
iilndKates  award  of  contract. 

New  York,  N.  Y. — Upper  Hudson  Stone 
Co.,  26  Cortlandt  Street,  submitted  the 
only  bid  Oct.  15  to  the  Public  Service 
Commission  for  ballast  portion  "C"  as 
follows:  Class  A,  76,000  cu.  yd.,  97  cts.: 
Class  "B,"  4200  cu.  yd.,  87  cts.;  total, 
$77,374. 

Following  are  bids  opened  Oct.  IB  by 
Public  Service  Commission  for  special 
work,  order  No.  5,  frogs  and  switches: 
Pennsylvania  Steel  Co.,  $23,950;  Ramapo 
Iron  Works,  30  Church  Street,  $24,116, 
and  William  Wharton,  Jr.,  &  Co.,  Inc..  30 
Church  Street,  $26,965. 

Philadelphia.  Pa.  —  McClintlc-Marshall . 
Co.  of  Philadelphia,  reported  to  havo  sub- 
mitted the  lowest  bid  Oct.  19  for  con- 
structing the  first  four  sections  of  the 
steel  superstructure  of  the  FVankford  ele- 
vated line  as  follows:  Three  sections 
which  Include  from  CSIrard  Avenue  to 
Unity  Street,  Frankford,  at  $1,455,000,  and 
the  fourth  section  south  from  GIrard  Ave- 
nue to  Callowhill  Street,  at  $261,400. 


RAILROADS 


PROPOSED     WORK. 

Midland,  Tex, — Texas  and  Pacific  Rail- 
road intends  constructing  a  line  from 
Midland  to  Seminole,  a  distance  of  60 
miles.  New  road  to  be  known  as  the 
Midland  &  Northern  Railroad.  T.  J. 
o'Donnell   of  Midland   is   Interested. 
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Portland,  Ore. — City  will  soon  take 
steps  to  eliminate  the  grade  crossings  at 
Barr  Road,  west  of  Eighty-second  Street, 
at  a  cost  of  $750,000. 

BIDS     DESIRED. 

San  Francisco,  Cal. — Reported  desired 
until  Nov.  10  by  Board  Public  Works  for 
constructing  railway  from  Rosasco  into 
Hetchy  Hetchy  Valley  for  use  in  con- 
struction of  new  water  supply. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

♦Philadelphia,  Pa. — Contracts  in  con- 
nection with  the  opening  of  Emerald 
Street  under  the  Richmond  Branch  of  the 
Philadelphia  &  Reading  R.R.  awarded  as 
follows:  Contract  1,  to  C.  P.  Bower, 
Wayne  and  Roberts  Avenue,  at  $32,915; 
Contract  2,  to  American  Bridge  Co.,  1618 
Pennsylvania  Building,  at  $28,414,  and 
Contract  3,  to  Barber  Asphalt  Paving  Co., 
2.TO  N.   Thirtieth   Street,   at  $2,389. 

♦Baltimore,  Md. — Contracts  awarded 
Mary, and  Steel  Co.,  Baltimore;  Cambria 
Steel  Co.,  Johnstown,  Pa.;  Carnegie  Steel 
Co.,  Pittsburg,  Pa.,  and  Illinois  Steel 
Co.,  Chicago,  111.,  for  steel  rails,  in  all 
about  62.500  tons  for  replacement  on  main 
line  Baltimore  &  Ohio  R.  R. 

♦Cleveland,  Ohio. — Contracts  awarded 
by  City  Board  of  Control  for  grade  cross- 
ing elimination  at  Union  Avenue  as  fol- 
lows: For  foundation  approaches,  to  Rob- 
ert Grace  Contracting  Co.,  514  Smithfleld 
Street,  Pittsburgh,  Pa.,  at  $103,373;  steel 
superstructure,  to  King  Bridge  Co.,  St. 
Clair  Avenue  and  Sixty-ninth  Street, 
Cleveland,  at  $34,892.  Cornelia  A.  Filch, 
-Secretary. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

Holyoke,  Mass.— Board  of  Public  Works 
recommends  plans  for  Isolation  Hospital 
be  revised  so  as  to  keep  cost  within  ap- 
propriation. 

Bridgeport,  Conn. — Frederick  A.  Cooper, 
Meigs  Bldg.,  retained  to  prepare  plans 
for  eight-room  addition  to  Garfield  School. 

Walllngford,  Conn. — At  a  recent  town 
meeting  it  was  decided  to  erect  a  new 
high  school.     Cost  about  $100,000. 

Bayonne,  N.  J. — Board  of  Education  en- 
gaged -McKim,  Mead  &  White,  101  Park 
Avenue,  New  York,  to  prepare  plans  for 
proposed  additions  to  Public  School  No.  3; 
cost  about  $75,000;  and  to  Bayonne  High 
School;  cost  about  $260,000. 

New  Providence,  N.  J. — John  N.  Pier- 
son  &  Son  of  Perth  Amboy,  retained  to 
prepare  plans  for  addition  to  Lincoln 
School. 

Ablngton,  Pa. — George  W.  Elkins,  412 
North  Thirty-fourth  Street.  Philadelphia, 
Pa.,  purchased  site  for  erecting  nurses' 
home  on  York  Road  for  Ablngton  Me- 
morial Hospital. 

Duquesne,  Pa. — Plans  being  prepared 
for  fireproof  laboratory  for  Duquesne 
University. 

Lancaster,  Pa. — C.  Emben  Urban.  Lan- 
caster, is  architect  for  proposed  school. 
R.   M.  Bolemins,  Secy.  Bd.  Educ. 

Monongahela,  Pa. — School  Board  ac- 
cepted plans  for  school  to  be  erected  in 
Sr<-ond  Ward. 

Philadelphia,  Pa. — A  three-story  brick 
school  Is  to  be  erected  at  Fifty-fifth 
and  Chestnut  Streets,  according  to  plans 
of  J.  Horace  Cook,  City  Hall;  cost 
$200,000. 

Sayre,  Pa. — Gibb  &  Waltz,  Trust  Com- 
pany Building,  Ithaca,  N.  Y.,  are  archi- 
tects for  proposed  three-story  brick  and 
concrete  building  to  be  erected  for  Rob- 
ert Packer  Hospital. 

York,  Pa.— The  County  Home  is  to  be 
fireproof,  two  stories,  stone  and  cost 
$600,000.  No  contracts  yet  let.  B.  F. 
Willis,  Architect,  10  West  Market  Street; 
r,e  Roy  Coon,  254  W.  Cottage  Place, 
Clerk. 

Greenville,  8.  C— Erection  of  new  city 
hall  being  considered.  Probable  cost 
$65,000.     Address  City  Clk. 

Jennings,  La. — Police  Jury  appointed 
committee  to  select  plans  for  proposed 
$75,000   courthouse. 

Columbus,  Miss. — City  Council  adopted 
ordinances  to  issue  $50,000  bonds  to  erect 
a  high  school  and  improve  the  streets. 

Pontotoc,  Ml««.— Court  House  bonds 
amounting  to  $75,000  will  be  sold  by 
Board  of  Supervisors  Nov.  1. 

Cincinnati,  Ohio. — Board  of  Education 
approved  plans  for  stadium  and  workshop 
for  proposed  East  High   School. 

Columbu*.  Ohio. — Plans  for  the  building 
In  HchlUer  Park  arc  to  be  revised  so  as  to 
kfit-j,  the  cost  within  the  appropriation. 
F'     f.     Kempor,   Hpov.    DIr.   Pub.   Service. 


Rochester,  Mich.  —  Competitive  plans 
will  be  received  until  Nov.  5  for  the  brick 
high  school,  to  cost  $25,000.  Bonds  to  be 
sold  Nov.  12.  J.  F.  Jackson,  Secretary 
Board  of  Education. 

Bangor,  Wis. — School  Dist.  No.  6  voted 
to   erect    new    high    school;    probable    cost 

$30,000. 

La  Crosse,  Wis. — Competitive  plans  will 
be  received  by  the  State  Board  of  Edu- 
cation, Madison,  for  a  gymnasium  to  be 
erected  at  Normal  School,  La  Cross;  ap- 
propriation $80,000. 

Menasha,  Wis. — Plans  being  prepared 
for  the  high  school.  Jacob  Llebl,  Secy. 
Bd.  Educ. 

Milwaukee,  Wis. — The  committee  on 
estimates  on  the  budget  of  the  Milwaukee 
Common  Council  has  voted  to  include  in 
next  year's  budget  $50,000  for  enlarging 
of  the  Zoo  Building.  Peter  J.  Luech, 
City  Clerk. 

School  Board  contemplates  erecting 
buildings  to  cost  about  $960,000.  A  new 
school  on  Green  Bay  Avenue  and  one  on 
Franklin  Street,  each  costing  $130,000,  are 
desired. 

Oneida,  Iowa. — Citizens  voted  $20,000 
bonds  to  erect  a  school. 

Havelock,  Neb. — Erection  of  new  school 
contemplated.     Address   Bd.   of  Educ. 

Austin,  Tex. — See  "Sewerage  and  Sew- 
age  Disposal."  , 

Denton,  Tex. — All  bids  opened  recently 
for  constructing  two  wings  at  College  of 
Industrial  Arts  have  been  rejected  by 
state  board  of  rejects.    Cost  about  $80,000. 

Ft.  Worth,  Tex. — Attorney-General  ap- 
proved $35,000  bonds  for  Diamond  Hill  In- 
dependent School  Dist.,  Tarrant  County. 

Houston,  Tex. — See  "Hydraulic." 

Sand  Springs,  Okla. — Reported  Charles 
Page,  415  First  National  Bank  Building, 
Tulsa,  is  Interested  in  erecting  a  $200,000 
eye  hospital  and  sanitarium  here. 

Woodland,  Cal.— Erection  of  $200,000 
court  house  contemplated.  Address  Co. 
Commissioners. 

Alaska. — Erection  of  $35,000  sanitarium, 
together  with  five  small  hospitals  and  five 
schools,  contemplated  here  by  Dept.  of 
Educ,  Alaska  Division.  For  further  in- 
formation address  Mr.  Sinclair,  Supt. 
Disbursing  Office,  L.  C.  Smith  Building, 
Seattle,  Wash. 


BIDS      DESIRED. 

Agawam,  Mass. — Until  Nov.  15,  by 
County  Commissioners,  Springfield,  for 
erecting  Hampden  County  Training  School 
at  Agawam.  Geo.  P.  B.  Alderman  &  Co., 
Archts.,   437  High   Street,   Holyoke. 

Danvers,  Mass. — Until  Oct.  25  by  Little 
&  Browne,  Archts..  70  Kilby  Street,  Bos- 
ton, for  erecting  Elliot  Street  school.  East 
Danvers. 

Reported  desired  until  Oct.  25  by  Lester 
S  Couch,  70  Kilby  Street,  Boston,  for 
erecting     2-story     school;     probable     cost 

?2n.ooo. 

Hathorne,  Mass. — Reported  desired  un- 
til Nov.  1  by  Trus.  Independent  Agricul- 
tural School  for  erecting  2-story,  55  x  160 
ft.  school. 

Holyoke,  Mass.— Until  Oct.  29,  by  Board 
Public  Works,  for  erecting  Isolation  Hos- 
pital and  boiler  house.  Cost  $40,000.  W. 
J.  Howes,  Archt.,  243  High  Street,  Hol- 
yoke. 

Brooklyn,  N.  Y.— Until  Oct.  28  by  Cabot 
Ward.  Pres.  Park  Bd.,  Manhattan,  for 
furnishing  material  and  completing,  in- 
cluding ventilating,  heating,  plumbing 
an  I  drainage  work,  etc..  laboratory  build- 
ings and  greenhouses  for  Brooklyn  Bo- 
tanic Garden,  Washington  Avenue, 
Brooklyn.     Total  security  $77,000. 

Mount  Vernon,  N.  Y. — Reported  desired 
until  Oct.  30  by  Bd.  Educ.  for  erecting  2- 
story   42   x   55   ft.    school.     Probable   cost 

$35,000. 

East  Rutherford,  N.  J.— Until  Oct.  28 
for  erecting  a  fireproof  school  costing 
$34  500.  E.  P.  Hutton.  Secretary  Board 
of  Education;  John  T.  Simpson,  Architect, 
Newark,  N.  J. 

Pleasantville,  N.  J. — Reported  desired 
until  Oct.  26  (readvertisement)  by  S. 
Hudson  Vaughn,  Archt.,  Guarantee  Trust 
Building,  Atlantic  City,  for  erecting 
3-story,  105  x  130  ft.,  brick  and  concrete 
high  school;  probable  cost  $40,000. 

Clearfield,  Pa.— Until  Oct.  25,  by  A.  G. 
Kramer.  Secy.  School  Board,  for  erecting 
high  school  at  Market  and  Front  Sts. 
Harrington  &  Howard,   Archts.,   Du  Bols. 

Lebanon,  Pa.— Later  official  reports 
state  bids  desired  until  Oct.  29  by  J.  H. 
Seltzer,  Secy.  Bd.  Educ,  for  furnishing 
material  and  erecting  high  school  at  Sixth 
and  Chestnut  Sts.  A.  A.  Ritcher,  Archt., 
Reading. 

Kev  West,  Fla.— Until  Nov.  13  by 
Bureau  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C.  (H.  R.  Stanford,  Ch.), 
for  Spec.  2196— Constructing  two  officers' 
quarters,  naval  station.  Key  West. 

Highland  Park,  Ky.— Until  Oct.  29  by 
William  McOraw,  Pres.  Bd.  Trus.,  High- 
land Park  Graded  Common  School  Dist. 
No.  46.  for  erecting  school  in  Beechmont: 


also  separately  for  steam  heating  said 
building.  Henry  F.  Haws,  Archt.,  Urban 
Bldg.,   Louisville. 

Canton,  Ohio. — Reported  delglred  until 
Nov.  4  by  W.  C.  Lane,  Clk.  Bd.  Educ, 
for  erecting  high  school.  George  F.  Ham- 
mond,   4220   Prospect   Avenue,    Cleveland, 

Archt. 

Columbus,  Ohio.— Until  Nov.  15  by  Carl 
E.  Steeb.  Secy.  Bd.  Trus.,  Ohio  State  Uni- 
versity, Columbus,  for  furnishing  material 
and  erecting  homeopathic  hospital  and 
iiew  shop  buildings.  Jos.  N.  Bradford, 
University  Archt. 

Lily  Chapel,  Ohio. — Reported  desired 
until  Oct.  30  bv  F.  M.  Stlckley,  Clk.  Bd. 
Educ,  Fairfield  Township,  Rural  School 
Dist.,  for  erecting  2-story  brick  and  stone 
school.  Also  separate  bids  for  heating, 
plumbing,  gasfltting,  etc.  Howard  & 
Merriam,  Archts..  8  Broad  Street,  Co- 
lumbus. 

Bloomlngton,  Ind. — Until  Dec.  1  by 
Board  Trustees  Indiana  Univorsity  for 
erecting  gymnasium;  cost  $175,000. 

Kalamazoo,  Mich.  —  Reported  desired 
until  Nov.  1  by  11.  H.  Buckhout,  Steward, 
Kalamazoo  State  Hospital,  for  erectltig 
3-story  and  basement  nurses'  home  for 
hospital:  probable  cost  $74,000.  Wernete, 
Bradfield  &  Mead.  441  Houseman  Build- 
ing, Grand  Rapids,  Archts. 

Peoria,  III.— Until  Oct.  28.  by  C.  .  A. 
Reed.  Chmn.  Bd.  Co.  Superv.,  for  erecting 
a  four-story  and  basement  fireproof 
county  .iail  .Mso  for  henting.  n  ii»"'''">; 
and  electric  wiring.  Fred.  J.  Klein, 
.\rcht.,   Peoria. 

Woodstock,  III.— I'ntil  Nov.  1  bv  Third 
Infantry  Armory  Comn..  care  of  .Tnmes  B. 
Dibelka,  State  Archt..  130  N,  Fifth  Ave- 
nue. Chicago,  for  erecting  addition  to  said 
armory. 

Osseo,  Wis.— TTntil  Nov.  1  by  W.  K. 
Lewis.  Chmn.  Bd.  Educ,  for  erecting 
school:  also  senarate  bids  for  heating, 
ventilating,  plumbing,  wiring,  etc.  Per- 
kins. Fellows  &  Hamilton.  Archts..  6 
North   Clark  Street,  Chicago,  HI. 

Boone,  Iowa. — TTntil  Nov.  10.  bv  Cnuntv 
Board  ,Supervisors,  at  office  of  .1.  R.  Curry. 
Co.  Aud.,  Boone,  for  erecting  a  court 
house   and   heating  plant. 

Brighton,  Iowa. — Reported  desired  until 
Nov.  1  by  Board  Education  for  erecting 
2-story  and  basement.  54  x  76  ft.,  brick 
and  stone  school.  Proudfoot.  Bird  & 
Rawson,  Archts.,  Hubbol  Building.  Des 
Moines. 

Argentine,  Kan. — Reported  desired  until 
Oct.  26  bv  Ross  &  Peterson.  Archts., 
Barker  Bldg.,  Kansas  City,  Kan.,  for 
erecting  2-storv  and  basement  50  x  75  ft. 
library.     Probable  cost  $25,000. 

Hiawatha.  Kan. — Reported  desired  until 
Nov.  1  by  W.  T.  Shale.  Secy.  Bd.  Educ. 
for  erecting  ■2-Rtory  and  basement.  76  x 
106  ft.,  high  school:  probable  cost  $75,000. 
.1.  H  Felt  &  Co..  Archts..  800  Grand  Ave- 
nue Temple,  Kansas  City,  Mo. 

Louo  City,  Neb — Reported  desired  "un- 
til Oct.  28  by  William  Larson.  Secy.  Bd. 
Educ.  for  erecting  3-story  and  basement 
school.  Oscar  R.  Kirscheke,  Grand  Isl- 
and. Neb.,  Archt. 

Warrensburg.  Mo. — Until  Nov.  2  .it  office 
of  G.  E.  Hoover,  Registrar  Missouri  State 
Normal  School.  Warrensburg.  for  erect- 
ing administration  building;  also  sepa- 
rately for  heating,  plumbing  and  electric 
wiring.  Smith.  Rea  &  Lovitt,  Archts., 
Finance  Building,  Kansas  City. 

Brenham.  Tex. — Until  Oct.  27  by  James 
A.  Wetmore.  Acting  Superv.  Archt.. 
Washington.  D.  C  .  for  erecting  complete 
finclnding  mechanical  equipment  and  ap- 
proaches') fexcept  roof),  U.  S.  Post  Office 
at  Brenham. 

Navasota,  Tex.  —  Until  Nov.  26  by 
Tames  A.  Wetmore.  Acting  .Superv. 
Archt..  Washinorton.  D.  C.  for  erecting 
(including  mechanical  equipment)  (except 
lighting  fixtures  and  approaches)  TT.  .S. 
Post  Office  at  Navasota. 

Seattle  Wash. — Until  Oct.  27  by  the 
Port  of  Seattle  Commissioners,  for  erect- 
ing an  addition  to  port  warehouse  at 
Whatcom  Avenue,  to  be  fireproof,  rein- 
forced-concrete.  257  X  90  ft.,  four-storv. 
and   costing   $120,000. 


PRICES     AND     LETTINGS. 

■^Indicates  award  of  contract. 

♦Wellesly,  Mass. — Contract  for  erecting 
4l^-story,  brick  dormitory  for  Welleslv 
College  awarded  .T.  W.  Bishop  Co.  of 
Worcester.  Cost  reported  at  $200,000. 
Coolidge  &  Carlson.  Architects,  S9 
Straight  Street.  Boston. 

♦West  Springfield.  Mass. — Contract  for 
erecting  library  on  Kim  and  Park  Streets, 
bids  opened  Oct.  fi.  awarded  E.  T.  Davis 
&  Sons,  Springfield,  at  $22,000.  Edward 
T,.  Tilton.  Architect.  32  Broadway,  New 
York.  H.  E.  Schmuck,  Chairman  T/ibrary 
Building  Committee. 

Naugatuck,  Conn. — Following  are  four 
lowest  bids  opened  Oct.  13  by  Supervising 
Architect,  Washington,  D.  C,  for  erecting 
TT.  S.  Post  Office:  E.  T.  Abbott  Construc- 
tion Co..  1123  Bwav.,  New  York,  $47,900; 
W.  H.  Fissell  &  Co.,  Marbridge,  Mass.. 
$50,400;  .T.  S.  Rogers  Co..  Moorestown,  N. 
J..  $50,482.  and  Wm.  H.  Egan,  New  York. 
«50.967. 


Little  Falls,  N.  Y.— The  following  axe 
the  four  lowest  bids  opened  Oct.  12  by  M. 
A.  Leahy,  City  Clerk,  for  erecting  mu- 
nicipal building  (modified  bids  also  were 
submitted):  George  B.  Wills  &  Co.,  Inc., 
.New  York,  $97,881;  Berrlgan  Contracting 
Co..  Little  Falls,  $104,525;  W.  Shelton 
Swallow  Co.,  New  York,  $104,200;  Halll- 
iian   &   Snyder,  Little  Falls,   $109,000. 

New  York,   N.  Y. — See  "Water  Works." 

♦  Belvldere,  N.  J. — Contract  for  erecting 
two-story  high  school  (bids  opened  Oct. 
11)  awarded  by  Board  of  Education  to  S. 
W.  Goodner  &  Co..  Belvidere;  cost  about 
$30,000.  Rasmussen  He  Mayland,  Archts., 
1133   Broadway,   New   York. 

♦  Newark,  N.  J. — Contracts  for  erectins 
Miiford  School  on  Eighteenth  Avenue 
awarded  by  Bd.  Educ  included  following: 
Masonry  and  carpentry,  E.  M.  Waldron  & 
Co.,  Inc.,  84  S.  Sixth  Street,  at  $101,090; 
plumbing,  R.  B.  Schmidt,  Inc.,  390  Wal- 
nut Street,  $7,432. 

Philadelphia,  Pa. — Lowest  bid  opened 
by  Com.  on  Property  Bd.  of  Educ,  for 
erecting  addition  to  Fayette  School  at 
Bustleton,  submitted  by  Melody  &  Keat- 
ing,   Bailey  Building,   at    $40,444. 

♦  Baltimore,  Md. — Contract  for  erecting 
the  engineers'  building  at  the  John  Hop- 
kins TJniv.  awarded  Consolidated  Eng. 
Co.,  Calvert  Bldg.,  at  approximately  $155,- 
000.     John  E.  Sperry,  Archt..  Baltimore. 

Roanoke,  Va. — Following  are  four  low- 
est bids  opened  Oct.  8  by  Roanoke 
Auditorium  Co.  for  erecting  one-story  and 
basement  auditorium  and  convention  hall: 
C.  H.  Turner,  $41,275;  C.  F.  Fried,  $41,840; 
A.  L.  Marshall,  $42,846;  J.  F.  Barbour  & 
Son,  $43,900  (all  of  Roanoke).  H.  M. 
Millei,   Architect,    Roanoke. 

Akron,  Ohio. — Following  are  four  lowest 
bids  opened  Oct.  12  by  Armory  Bd.,  Co- 
lumbus (MaJ.  Karl  I.  Best,  Archt.  Bd.), 
tor  erecting  the  armory  and  auditorium 
here:  Clemmer  &  Johnson,  Hicksville, 
$171,892;  Dawson  Constr.  Co.,  Pittsburgh, 
Pa.,  $176,450;  Carmichael  Constr.  Co., 
Akron,  $184,506,  and  John  Crisp  &  Sons, 
Akron,   $188,319. 

♦Cincinnati,  Ohio. — Contract  awarded 
by  Board  of  Education  to  Ferro  Concrete 
Constr.  Co.,  Richmond  and  Harriet 
Streets,  for  erecting  main  buildings  of 
new  East  High  School  at  $456,469. 

♦Marlon,  Ohio. — Contract  for  erecting 
Marion  High  School  awarded  W.  C. 
Handshy  &  Son  of  Zanesville  at  $84,693. 

♦Alton,  III. — Contract  awarded  by  the 
State  Board  of  Administrations,  Spring- 
field, to  S.  A.  Voorhies  Construction  Co., 
Alton,  at  $71,600,  for  erecting  kitchen  and 
dining-room  at  the  Alton  State  Hospital; 
laundry  building  to  John  Moroflt  &  Son, 
Bradley,  at  $30,248,  and  bakery,  to  A.  W. 
Stoolman,  Champaign,   $17,820. 

♦Aurora,  III.  —  Contract  awarded 
Christopher  Armbruster  &  Sons,  Aurora, 
for  erecting  grade  school  on  Galena  Boule- 
vard.    Cost,   Including  equipment,  $45,000. 

Chicago,  III. — The  lowest  bid  opened 
Oct.  13  by  Department  of  Public  Works 
for  furnishing  material  and  installing 
cork  composition,  ceramitlc  tile  fiooring 
and  foundation  in  Contagious  Disease 
Hospital,  submitted  as  follows:  In  the 
administration  building,  by  J.  W.  Snyder 
Co.,  4330  Grand  Boule.,  at  $11,300,  and  In 
Ward  Building,  No.  3,  by  J.  J.  Brittaln 
Co.,   3026  S.   Calumet  Avenue,  at  $11,850. 

♦Clinton,  III. — Contract  for  erecting 
Washington  School  awarded  Hagerman  & 
Harchan  of  Sullivan  at  $31,700. 

Rock  Island,  III. — Following  are  four 
lowest  bids  opened  Oct.  11  by  School  Board 
for  erecting  school  at  Tenth  Street  and 
Twelfth  Avenue:  Building  Constr.  Co., 
Chicago,  $61,970;  Schmidt  Bros.,  $62,075; 
P.  H.  Lorenz,  Peoples  Bank  Bldg.,  Moline, 
$64,200;  H.  F.  Paulsen,  Safety  Bldg.,  $64,- 
436. 

Watertown,  Wis. — Following  are  four 
lowest  bids  opened  Oct.  11  by  Board  of 
School  Comrs.  for  general  construction  of 
proposed  high  school:  Bailey  March  Co., 
Minneapolis,  Minn.,  $79,850:  J.  P.  Cullen 
Constr.  Co.,  Janesville,  $79,995;  Clark 
Constr.  Co.,  Danville,  111.,  $81,535;  Ford, 
Brown  &  Schoof,  Janesville,  $82,000. 
Lowest  for,  heating.  General  Heating  & 
Ventilating  Co.,  Milwaukee,  $9,354,  and 
lowest  for  plumbing,  Wm.  Owens  Co., 
Madison,  $5,925.  Parkinson  &  Doeken- 
dorft,   Archts.,   La  Crosse. 

♦Jefferson,  Iowa. — Contract  for  erecting 
court  house  awarded  The  Rowles  Co.  of 
Onawa.  at  $127,672.  B.  S.  McCuUy, 
county   auditor. 

♦Minneapolis.  Minn. — Contract  awarded 
J.  L.  Robinson  Co..  511  S.  EHeventh  Street, 
for  erecting  brick  addition  to  Schiller 
School  on  Twenty-sixth  Avenue,  North; 
cost  $55,000.  Stebbins  &  Hoxby,  Archi- 
tects,  Masonic  "Temple. 

♦Contract  for  erecting  two-story  addi- 
tion to  Lyndale  School  on  Lyndale  Ave- 
nue and  Thirty-fourth  Street,  awarded  by 
Board  of  Education  to  J.  E.  Pilgrim, 
2828  Pleasant  Avenue,  at  about  $85,000. 
Stebbins  &  Hanby,   architects. 

♦Seward,  Neb. — Contract  aw.arded  by 
School  Board  for  erecting  three-story 
school  to  Henry  Ohlson  &  Son  of  David 
City,  at  about  $43,988. 
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T«B.— OialrmcM    »irmr««d    by 

tar  foUowtiw  aehaeta: 


atr.  okiB..  •! 

»— tifcllti    Patara- 

klla>,  tar  botk  Okk 

,  M  total  or 

boU   adkoola 

MnU  eoBMniction, 
PtMt  Smith.  Aril. 
~  &     Umityn. 


Taa.    —    Ooativot    tor 
"    W.    P. 


BMtr.  •«  UtfSa.  M  tlMM  and  for  boat- 
lac  to  LoM  *  Oa.  at  WJM.  C.  H-  rac« 
A   Broa^  ArtMa.   AooUa. 

Toa.p-C»atract  awar^kd  by 
to  A.  W.  Flint  or  Ft.  Worth, 
ht«b  ocbool.  at  J<I(.«M  San- 
aalii  Arcbta.  FlrM  Nattonal 
PI.  Worth. 

>§■■  Aataalbi  Taa^-Oeatract  tar  aroet- 
MW  CHjr  aad  OMMy  Honttal  awardod  by 
F   ML    Joaoo    OoaolirrOa..    Ml    Moor* 

t:   coot   OMlMtL     RMtoo  *   Har- 

Archta.  PMM  BalUlac. 


WaoNoy.  Waali.  —  Contract 
br  Steta  Board  of  Control. 
tar  ofaeilM.  bulUlan  for  But* 
B*Mn  taWamckOMBtr.  Co.. 
■hi^  SMttla.  o«  roTload  Md 
•r  tUlL4St  Raath  A  Goto.  Arebttocta. 
Notloaal  R«alty  Bulldlnc  Taeoma. 

<M»»nHla  lUii.  Maha.— F^oUowtnc  ar« 
taMT  lavaat  bMi  ovonod  oet.  it  by  County 
Otmmta^mtmm  tar  aroetlac  tit*  court 
hoaao:  C  &  JOkaaoo.  Mountain  Home. 
(awavAod   eoalract):    J.    SuIUvan. 


m.*M: 


..JLMt:  B.  R.  Bvaaa.  n«.r(;  Jorom*  Con- 
OMa  6«Mr.  Oa.  Ltd^  tST.M«.  Contract 
tar  baaOaa  awardod  B.  B.  Hushes. 
1T-||~lli>  r  '  at  SS.ai.  Prank  U. 
Bifcbfc  Oa  Aad. 


PRIVATE  Bl  ILDIXGS 


PROPOSED     WORK. 

■••taa.  Maaa.— luportod  plana  praparad 
br  Meaiaota  A  WalA.  Boaton.  Cor  a  buUd- 
tac  arMck  Kalcku  of  Oolaaibw  vIO  aract 
aa  ika  Ptaraay. 

Hy«a  Par«.  Maaa.— Mycr  Dana.  Ii  U  r«- 
portiid.    iBtaada    aractinc    on    Hyda    Park 
or  balldlncs  IncludlBf 
Total   eoai 


8.  Baman.  US 
&  WcClaaa  Avaooa.  Cbka«o.  111..  pr«- 
patlaa  plana  tar  arw  edUIca  lo  ba  aractcd 
oa  •lato  Mraat  for  Plrat  Chnreb  of 
Cbrtal  CMctaMM):  coat  about  tlM.tO*. 

Now   Hawaa.   Coaa^-Ooatiaet  aooa   to 
ba    lot    (or    araeUac    ■toaa    ehoreii    and 
Car  Oanaaa  Lotharaa  Con- 
tn.m».    C    8.    Palmar. 
UP    Chim*    at.      Rav.    A.    J. 


Cawa.    lmproy«in«nta   to 
OrtavoM  B««al  at  BMlarn  point  coolam- 
-      H.  D.  aaaloa.  Msr. 


apprazlBmta 
CO..  owuaii 

..  v.— wmam  A.  Parfltt.  M 
la  arcbltact  tar  aaw  cdllica 
■  ■nlmiawlinia  Straat.  for 
■tOMaMOMOraak  Ortboioai  Charch. 

MW  at  nVtervMa  8tra«c  ooalamphiljtd  by 
nmwlnia  ■tipwllm  *  Importiac  Corp., 
U  P»f»  Batr.  Htm  Tork. 

Ptaaa  fllad  tar  apartmaat  hooaa  to  ba 
Mam<  OB  M.  ialin'B  Plaea  aad  BIchth 
AvoMHi.  lar  tba  aw  Plalboab  Avaaoo  Co., 
lae. :  cool  Mt.Mt.  Hbaagaa  *  Rhampan. 
ArvMai.  m  DiMadaray.  aaoMjiii. 

L.  I., 


N.  V. 


<P.  O.  PlaaMna).  I 
_  Patat  Hairlafi  Baak 
•ractlac     a»»     ~^- 


iaa.atoiy 


Vorfe.  N.   V<— Plaaa  Wad   for  two 
ry  taWft  laaoBMtta  to  ba  arael^ 


PhlUdalphla,  Pa.— Ravi**  V''^^',."' J^t"? 
Uin*  contemplatca  or«;tlnB  i'"''  •">"••  »^ 
Uikaalda  Avanue  and  Savcute«ntti  Streai, 
cual  about  tS&.OOO.  ,       ^    _,,_,      „.  ,,. 

Horaca  Trumbauar.  Land  Title  Build- 
ing nrvparlns  plana  for  onc-itory  stone 
biSidiac  to  ba  eractad  at  J'flf'h  ""^ 
Obeatnut  StraaU.  for  Baneflolal  >«vln« 
Pund  Society:  probable  coat  1100.000. 

Wllhaa-Barra,  Pa — Sturdevant  *  PpnI. 
Readlns.  ar*  archltecta  for  propoaed  four- 
•tory  brick,  stone,  concrete  and  stael  Ma- 
sonic Temple  to  be  erected  here. 

Waahlngton.    D.    C— Plans    bein*    pre- 

Cred  for  aeven-story  av«rimeiu  hotel  to 
erected  at  Vermont  .^venue  nnd  K 
8tr«*t.  N.  W..  for  Harrjf  Wardmnn,  MIS 
Fourteenth  StreeU  .V.  W.:  probable  cost 
M«0,000. 

Atlanta.  Oa.  Charles.  H.  Honaon. 
Healer  Bld«.,  Is  architect  for  brick  edifice 
to  be  erected  for  Pome  de  I.eon  Metho- 
dist Church  at  Ponce  de  Ix«n  and  Pied- 
mont Avenuea;  cost  $JS,000. 

Ortando.  Pla.— Board  of  Trade  will  Is- 
sue tt&.OOO  bonds  lor  erecting  new  bulld- 
lnc 

Columbus.  Ohio.— James  H.  Hutler. 
Columbus  Hotel,  reported  contemplating 
erecilna  on  Broad  Street  and  Grand  Ave- 
nue an  eleven-story  apartment  hotel; 
probable  coat  tSOO.OOO. 

Dayton.  Ohio.— Mutual  Home  &  Sav- 
Inca  Assoc..  W  N.  Main  Street,  Intends 
erectlnr  ten-story  steel  and  concrete 
bulldlnc  at  Main  and  Second  Streets:  cost 
approximately   tZOO.OOO. 

MIddlatown,  Ohio.— KnlKhts  of  Pythias 
contemplate  erecting  new  building:  prob- 
able ci>st  tU.OOO. 

Voungstown,  Ohio.— Children  of  Israel 
Jewish  Orthodox  Congregation  contem- 
plate erecting  new  aynagogue:  cost  about 
|M.OeO.     Rev.  I.  M.  Davidson,  Rabbi. 

Datrelt,  MIeh.  —  St.  Agnes'  Roman 
ratholic  Church.  Twelfth  and  Bethune 
Streets,  will  erect  combined  church  and 
school:  cost  about  {60.000.  Rev.  Charles 
E.  Ilrnlgan,  Pastor. 

Chicago,  III. — Erection  of  apartment 
building  at  K511  Ingleslde  Avenue,  Hyde 
I'arlc.  Is  contemplated  by  Frederick  Beck- 
lentierg,  4(07  Orand  Boulevard:  cost  about 
K.'i.OOe. 

C.  EL  Pox  of  the  architectural  firm  of 
Marshall  A  Pox.  18  8.  Dearborn  Street, 
la  reported  secretary  of  the  E^dge water 
Beach  Hotel  Comuiny  which  Intends 
erecting  at  Balmoral  Avenue  a  hotel  nine 
stories  hirh 

Plans  being  prepared  for  six-ston' 
apartment  building  which  Edward  M. 
Bartha.  lOU  Hyde  Park  Boule..  Intends, 
aracling  on  Grand  Boule. 

Wast  Frankford,  III.— ArchltecU  not  se- 
lected yet  for  proposed  hospital  for  West 
Prankford  Medical  and  Relief  Association. 
Probable  coot  $30,000.  Joaeph  Somera, 
secratarr. 

MMwaukaa,  Wis. — Courtenay  ft  White, 
iZn  Jefferson  Street.  Intrnri  erecting  four- 
story  fireproof  apnrlment  building  at 
Grand  Avenue  nnil  Sixteenth  Street; 
probable  coat  t&S.OOO. 

Dee  Moinea,  Iowa. — Masons  contemplate 
erecting  temple  at  Fourteenth  and  west 
High  Streets:  coat  approximately  1300.000. 

•t,  Paul.  Minn. — Plans  completed  by  W. 
C.  Armstrong,  chief  engineer  of  the  Union 
Depot  Company,  for  the  propoaed  railway 
and  water  terminal  Improvement. 

Minneapolis,  Kan. — Plans  prepared  by 
H.  B.  Winter  of  ManhatUn.  for  the  Odd 
Fellows   Building:    eatlmated  cost   $20,000. 

St.  Louis,  Mo. — Reported  Women's  Coun- 
cil contemplate  erecting  ten-story  ofllce 
building  on  Market  Street.  Mrs.  William 
H.  Utter,  440t  Forest  Park,  reported  In- 
lerealad. 

Erection  of  moving  picture  theater  on 
8t.  I>ouls  Avenue  contemp'ated  by  Fred 
Warner,  tttt  Bad  Bud  Avenue:  probable 
eoot  tM.OOO. 

Dsllaa.  Tex. — Plans  of  Van  Slyke  ft 
Woodruff.  PI.  Worth,  for  edifice  approved 
by  r»ak  Cliff  Christian  Church:  cost  ap- 
proximately 1(0.000.  Rev.  A.  E.  Ewell. 
Paator. 

Contract  soon  lo  b«  let  for  erecting 
nmagoguc  at  Harwood  and  Boulevard 
8lr*«l»  for  Temple  Emann-KI:  cost  $lt6,- 
Rev.    W.    H     Oreenburg.    Rabbi. 


Oflden,  Utah.— Reported  Ogden.  Logan 
A  l<T°ho  Rv.  Co.  (K.  W.  Armstrong,  Ch. 
En^"  Ogden).  contemplates  erecting  car- 
houaei,  itorehousea  and  repair  shops  to 
cost  about   tl4&,000. 

Toronto.  Ont.— Reported  Tordnto  "Ter- 
minuls  Co.  submitted  to  city  architect 
Sans  for  new  Union  Station:  esti- 
mated coat  IS,J40,000.  In  addition  to  cost 
of  station.  It  is  estimated  that  viaduct 
and  approaches  to  station  will  cost  about 
$12.000. 000. 

BIDS     DESIRED. 

New  Haven,  Conn.— Reported  desired 
until.  Oct.  25  by  H.  I.  Ballantyne  &  Louis 
K  Metcalf,  Archts..  2  W.  Forty-seventh 
Street.  New  York,  for  erecting  3-story, 
50  X  69  ft.  addition  to  Cloister. 

Rochester,  N.'Y.— Reported  desired  un- 
til Oct.  SO  by  A.  Agren.  Pres.  Labor  Tern- 
nle  Assoc,  for  erecting  a  3-story,  «  x  ej 
ft  ,  labor  temple:  probable  cost  $90,000. 
W  J  Brockett,  Archt.,  345  Powers 
Building. 

Evansvllie,  Ind.— Reported  desired  until 
Nov.  4  by  C.  P.  Beard,  Secy.  G.  A.  U. 
Memorial  Coliseum  Comn..  for  erecting 
1 -story,  balcony  and  basement.  204  x  170 
ft.  coliseum.  C.  Shoppell  &  Co.,  Archts., 
707  F'urnlture   Exchange  Building. 

Terre  Haute,  Ind.— Reported  desired 
until  Oct.  2')  (extension  of  date  from  Oct. 
15)  by  William  K.  Hamilton,  529  S.  Fifth 
Street.  Terre  Haute,  for  erecting  Masonic 
Temple;  probable  cost  $90,000.  Hubbard 
*  Pankon.  Swannell  Building,  Cham- 
paign, 111.,  Archts. 

Wichita,  Kan.— Reported  desired  until 
Nov.  1  by  H.  S.  Conrow,  Beacon  Building, 
for  erecting  4-story,  49  x  140  ft..  Y.  W. 
C.  A.  building:  probable  cost  $65,000. 

Bartletsvllie,  Okla.— Reported  desired 
by  Y.  M.  C.  Association  for  erecting  a 
building,  according  to  plana  by  Shattuck 
&  Hussev  of  Chicago,  111.  A.  J.  Dlescher, 
president  Board  of  Trustees. 

Bartlesville,  Okla.  —  Reported  desired 
until  Nov.  11  by  A.  J.  Diescher,  Pres.  Bd. 
Trus..  for  erecting  Y.  M.  C.  A.  huiUiing; 
also  separately  for  heating,  plumbing  and 
electric  work.  Shattuck  &  Hussey. 
Archts.,  19  S.  La  Salle  Street,  Chicago,  111. 


NEW  INDUSTRIAL  PLANTS 


PRICES     AND     LETTINGS. 
■iilndicates  award  of  contract. 

'i^New  York,  N,  Y. — Contract  awarded 
Underpinning  &  Foundation  Co.,  290 
Broadway,  for  foundation  work  on  build- 
ing at  Twenty-fifth  Street  and  Leximrton 
Avenue.  Herman  Lee  Header,  Archt.,  2 
W.   Thirty-third   Street. 

-^Rochester,  N.  Y, — Contracts  for  erect- 
ing two-story  and  basement,  brick,  Y.  M. 
C.  A.  building  at  Lake  and  Driving  Park 
Avenues,  total  cost  $50,000,  awarded  as 
follows:  Masonry,  A.  Friederich  &  Sons 
Co.,  106  Mill  Street:  cnrnentry.  A.  W. 
Hopeman  &  Sons  Co.,  569  Lyell  Avenue; 
heating,  Howe  &  Bassett  Co.,  23  Stillson 
Street:  electrical  work,  Wlieeler-Grcen 
Electric  Co.,  31  St.  Paul  Street;  plumbing, 
Wright  ft  Alexander  Co.,  283  State  Street. 

'Alrwin.  Pa. — Contract  for  erecting  four- 
story  brick  building  for  Kagles  Lodge 
awarded  J.  E.  Myers,  of  Penn  Station; 
estimated  cost  $35,000. 

■A-Phliadelphla,  Pa.— Contract  for  erect- 
ing six-story  warehouse  for  W.  J.  Mc- 
Cahan  Sugar  Refining  Co.,  awarded  Henry 
E.  Baton,  Twelfth  and  Sansom  Streets: 
cost  about  $60,000. 

'A'Wilmlngton,  Del. — Contract  for  erect- 
ing bakery  for  Frelhnfer  Baking  Com- 
pany, awarded  Philip  Halbach  Contract- 
ing Co.,  Twenty-sixth  and  Thompson 
Street,  Philadelphia.  Pa.  Peurkert  & 
Wunder.  Engra.  and  Archts.,  310  Chestnut 
Street,  Philadelphia,  Pa. 

-^Washington,  D,  C, — Contract  for 
erecting  five-story  office  building  at  Nlntli 
Btreet  and  Massachusetts  Avenue  for 
American  Federation  of  Labor,  awarded 
R.  P.  Whitty  Co.,  Union  Trust  Bldg. ;  cost 
about  $100,000.  Mllburn.  Heister  &  Co., 
Archts.,  Union  Savings  Bank  Bldg. 


IMIh  Mtraat  for  D. 


B.  MMH  Blraat,  AreM, 


'A'Loulsvllle,  Ky.  —  Contract  reported 
awarded  by  Speed  Realty  Co.,  to  X>.  W. 
Hancock  Co.,  1412  Lincoln  Building,  for 
erecting  six-story  concrete  and  steel 
warehouse  on  Fourth  Street;  cost  about 
Waco.      Tax.— The      Texas      Telephone    ***>•'"'*'• 


laMiii^  PTMaro*  br  Watiar  HaafaH. 

WmTvvtr-mA  atrmt.  tar  siatoon- 

rr  ataM  mH  MA  bMMwIo  ba  aroMa4 

fMIjr-Aftk  Mraat:  ««M  aboat  t(M,M*. 


W.    V^— Ummi    a    Howe,    tM 

la  »rM)ana«  Blaaa  tar  a 

■a    a«iea    for    Baltovita 

,    —  .-.itola,    to    ba    oroctad    at 

Strae*  aad  Oraat   Avvaae. 


Company  Intends  erecting  an  exchange 
bolldlng^hree  story.  U  x  120  ft.  Rosa  ft 
Caaofi,  Wan>.  architects. 

Aramora,  Okla. — Reported  owner  of  the 
WbHtlnglon  Hotel  Intends  erecting  a 
$IM.0«0  hotel  building.  CapUIn  Whlttlng- 
ton.  owner. 

Kreba.  Ofcla.— Brewen  ft  KIple,  Whole- 
aala  Grocery  Co.,  will  soon  let  contract 
for  erecting  brick  store  building,  TO  x 
W  ft. 

•  »o  be  let 

WhiU 

■  on'trete 
-1    .-LiMiifon;  coal 


Ctertton   Ktraata   for   Pulii— by. 
rortasff.  ooat  aboat  ta.OW. 


Uba   ft 


^a^-BractloB  o(  aaw  a41- 


•aattle.  W»«f  -^- 

by  W.   Mart. 
Bldg..     for     • 

auirlmant    hd^—:    l-n     r.     r^ 

abootMO.OOa 

B.  w.  Houghton  ft  8on,  Collins  Bulld- 
lnc,   Seattle,    preparing    plana    for   apart- 

"•*•.*. '""SK  !' .**  erected  on  Fifth   Ave-         •Taeoma,    Wish,  w  Contract    reported 
Roa-for  Fifth  Avenue  Improv.    Co.;    both     awarded   by  Heath   &  Gove    Arrht      Nn 
a  Ibrae-atonr  boildlMcostlng  $«O,0O0  and     tional     Reilty    BMg*    to    Corneh   ■'Bros 
a  stx-story  coat  $»0,«)«,  under  conaldera-     Havage-ficofleld    BiJg..    for   e?c?finK   hotel 
•  Ion.  In  Rainier  National  Park;  cost  $75,000. 


•Cincinnati,  Ohio. — Contract  for  erect- 
ing tenement  building  on  Logan  Street 
for  Col.  William  Cooper  Proctor,  awarded 
Ferro  Concrete  Constr.  Co..  Richmond 
and  Harriet  Streets;  probable  cost 
$150,000. 

•Cleveland,  Ohio. — Contract  for  erect- 
ing slx-Btory  hullrllng  on  Rockwell  Ave- 
nue for  W.  Pattison  Supply  Co  ,  awarded 
Uhl-Jaster  Co..  1900  Euclid  Street;  cost 
approximately  $100,0001- 

•Neenah,  Wis. — Contracts  for  erecting 
hot<-l  here  in  which  H.  K,  Babcock  is  re- 
i>orted  interested  awarded  as  follows; 
General  construction,  Mayer  &  Son,  Osh- 
kosh;  pluml;)ing,  D.  Ahem  &  Son,  Fond 
«  .  ^ri  e'?<=";'cal  work,  Langstad  & 
Mayer  Co.,  Appleton. 


PROPOSED     WORK. 

Lowell,  Mass. — Tremont  &  Suffolk  Mills. 
Lowell,  intend  erecting  five-story  brick 
and  steel  addition. 

New  Haven,  Conn, — Plans  completed 
for  addition  to  factory  of  National  Fold- 
ing Box  &  Paper  Co.,  Alton  and  James 
Streets. 

Waterbury,  Conn. — Plans  being  pre- 
pared for  one-story  brick  and  steel  ma- 
chine shop  which  Waterbury  Tool  Co.,  57 
North  Main  Street,  Intends  erecting. 

Buffalo,  N.  Y. — Plans  being  prepared 
for  four-story  addition  to  Duffy  Silk 
Mills,   1270  Broadway. 

I'lans  completed  for  elevator,  dryer  and 
bleacher,  which  Globe  Elevator  Co.,  95 
Kentucky  Street,  will  erect  by  day  labor. 

New  Rocheile,  N.  Y.— Reported  D.  &  C. 

Flour     Co.,     185  Madison     Avenue,    New 

York,  will  erect  here  four  story  fireproof 
brick    mill. 

Saratoga  Springs,  N,  Y, — Reported 
State  Reservation  Commission,  Albany,  is 
having  plans  prepared  for  a  bottling  plant 
which  they  propose  erecting  here  at  a  cost 
of  about  $162,000. 

Troy,  N.  Y. — Plans  being  prepared  for 
8-story  factorv  for  Cluett,  Peabody  & 
Co.,  River  and  Button  Streets. 

Waterport,  N.  Y.— John  G.  EUendt,  Cut- 
ler Bldg.,  Rochester,  is  architect  for 
three-story  and  basement  98  x  126  ft.  re- 
inforced concrete  cold  storage  plant  which 
Growers  Cold  Storage  Co.  will  erect  by 
day  labor. 

Bloomfield,  N,  J. — Eastern  Toll  &  Mfg. 
Co  ,  74  Richmond  Street,  Newark,  intends 
erecting  factory  here;  probable  cost 
$100,000. 

Scott  &  Bowne  Co.  of  Orange  Street 
contemplate  erecting  addition  to  plant; 
cost  about  $50,000. 

Philadelphia,  Pa.— Plans  being  prepared 
by  Day  &  Zimmerman,  611  Chestnut 
Street,  Philadelphia,  tor  rotary  kiln  at 
hydrating  lime  plant  at  Cedar  Hollow  for 
Charles  Warner:   probable  cost  $80,000. 

Philadelphia  Tapestry  Mills,  Allegheny 
and  Front  Streets,  contemplate  erecting 
five-story  concrete  and  steel  mill. 

Benwood,  W.  Va. — National  Tube  Co.  of 
Marshall  Street  contemplates  erecting 
additional  mill. 

Great  Falls,  S.  0. — Reported  Republic 
Cotton  Mills  Co.,  Intends  enlarging  pres- 
ent plant. 

New  Orleans,  La.— Plans  being  pre- 
pared for  three-story  brick  addition  to 
Alden  Mills,  2309  Decatur  Street;  cost 
about  $28,000. 

Memphis,  Tenn. — Hudson-Dugger  Co.. 
1404  Memphis  Trust  Bldg.,  will  improve 
plant  of  Kennedy-Heading  Co.,  recently 
purchased. 

Cleveland,  Ohio, — Plans  completed  by  S. 
H.  Goldfein,  Reserve  Trust  Building,  for 
three-story  brick,  steel  and  reinforced 
concrete  building  to  be  erected  at  plant 
on  Woodland  Avenue,  for  Miller,  Becker 
&    Co.;    cost  approximately   $25,000. 

Gary,  Ind,— American  Sheet  &  Tin  Plate 
Co.,  Gary,  contemplates  erecting  24-mill 
plant  here. 

Chicago,  III.— The  Stewart  Warner 
Speedometer  Corporation,  Lincoln  and 
Wolfram  Streets,  Intends  erecting  a  six- 
story  concrete  addition  to  their  plant, 
costing  $250,000. 

St,  Louis,  Mo.— McQuay-Norris  Mfg. 
Co.,  2808  Locust  Street,  will  erect  addi- 
tion to  factory;  cost  $35,000. 

Sand  Springs,  Okla.— Charles  Page,  415 
First  National  Bank  Bldg..  Tulsa,  re- 
ported Interested  in  erecting  cotton  mill 
here. 

Seattle,  Wash.— Plans  being  prepared  by 
Bradlev,  Buff  &  La  Barthe  of  San  tran- 
ciseo,  Cal.,  for  proposed  smelter  which 
Bunker  Hill  &  Sullivan  Mining  Co.,  Kel- 
logg Idaho,  intends  erecting  here;  cost 
approximately   $1,000,000. 

Oregon  City,  Ore. — Reported  Willametto 
Valley  Kl.ax  Co.  will  erect  a  mill  within 
40  miles  of  Oregon  City:  cost  about  $300,- 
000.  John  W.  Loder,  Oregon  City,  Attor- 
ney and  City  Recorder,  and  W.  C.  Elliott, 
116  Willamette  Boulevard,  Portland,  are 
reported  interested. 

Hamilton,  Ont.— W.  T.  Rawlelgh  Co., 
Liberty  and  Spring  Streets,  Peoria,  111., 
intends  erecting  factory  here. 

BIDS  DESIRED. 
New  York,  N.  Y,— General  Electric  & 
Improv.  Co.,  eight  floor  Yale  &  Towne 
Building.  9  E.  Fortieth  Street,  New  York, 
desire  lists  and  quotations  on  machinery 
and  equipment,  which  will  be  Installed  in 
the  $5,000,000  shipbuilding  plant  which 
they  will  erect  for  the  Continental  Dry 
Dock  &  Shipbuilding  Co.  This  company 
has  the  generiil  contract  and  will  let  sub- 
contracts for  the  greater  portion  of  the 
work,  and  would  like  to  correspond  with 
engineers  and  contractors  to  this  purpose. 
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PRICES     AND     LETTINGS. 

iflndicates  award  of  controof. 

♦  Niagara  Falls,  N.  Y.— Contract 
awarded  by  Titanium  Alloys  Mfg.  Co.  to 
Chas.  F.  Ernst  Sons,  Buffalo,  tor  erecting 
a  storage  building  and  steel  and  brick 
addition  to  foundry. 

♦  Rochester,  N.  Y.— Contract  for  erect- 
ing additions  to  plant  of  Eastman  Kodak 
Co,  Kodak  Park,  awarded  Alexander, 
Shumway  &  Utz  Co.,  16  State  Street, 

♦Syracuse,  N.  Y.— Contract  awarded 
W  J  Burns  Co.,  Bastable  Building,  for 
erecting  six-story  and  basement  factory 
for  Franklin  Mfg.  Co.;  cost  $175,000.  Robt. 
J.  Reidpath,  Archt.,  Builders'  Exchange, 
Buffalo. 

♦Harrison,  N,  J,— Contract  awarded 
Turner  Construction  Company,  11  Broad- 
way New  York,  for  erecting  for  the  Hyatt 
Roller  Bearing  Company  of  Newark,  an 
eight-story  building,  75  x  200  ft.  at  Mid- 
dlesex and  Fifth  Streets  and  Railroad 
Avenue,  reinforced  concrete  construction, 
beam  and  girder  type,  with  brick  curtain 
wa.is,    pilasters. 


MISCELLANEOUS 


D 


PROPOSED     WORK. 

Transmission  Line— Hortonvllle,  Vt.— 
The  Hortonia  Power  Company  of  Horton- 
ville  has  decided  to  extend  its  transmis- 
sion line  from  HortonviUe  to  Orwell,  a 
distance  of  5%   miles. 

Park      Improvements — Boston,      Mass. 
The  city  intends  improving  the  c"y  P%rks 
and   playgrounds   at  a   cost   of   $1,000,000. 

Transmission  Line— Providence.  R.  I.— 
The  Narragansett  Electric  Light  Company 
of  Providence,  intends  buildmg  a  high-ten- 
sion transmission  line  from  its  sub-sta- 
tion in  East  Providence  to  Phillipsdale, 

Transmission  Line— Coblesklll,  .N-  Y^ 
Reported  the  Mohawk  Hydroeectric  Com- 
pany, Ephratah,  pans  extending  a  trans- 
mission line  to  supply  electricity  to  the 
Courter   Electric   Company. 

Elevator— Niagara  Falls,  N.  Y'TI^n^ 
Eckert,  Supt.  of  the  Niagara  State  Res- 
elation,  has  submitted  to  Albany  his 
1916  budget  calUng  for  an  appropriation 
of  $120,000,  which  includes  $40,000  for 
building  an  elevator  for  the  Cave  of  the 
Winds, 

Transmission  Line— Cottonwood  Falls, 
Kv  —The  Home  Light  &  Power  Company, 
of  Cottonwood  Falls,  intends  extending 
transmission  line  into  the  country  east 
of  Cottonwood  Falls,  a  distance  of  about 
5  miles. 

Dock— T»/o  Harbors,  Minn.— It  is  re- 
ported that  the  Duluth  &  Iron  Range  R.R. 
W  A  Clark.  Ch.  Engr.,  Duluth)  in- 
tends constructing  a  new  dock,  concrete 
and  steel,  to  have  a  capacity  of  68,000 
gross  tons. 

Park  Bonds— Lincoln,  Neb,— Park  bonds 
amounting  to  $50,000  have  been  sold. 
Address  City  Clerk. 

Dam  —  Powerslte,  Mo.  —  Reported  the 
Ozark  Power  &  Water  Company  of  Jack- 
son, contemplates  constructing  a  smaller 
dam  on  White  River,  about  70  ft.  below 
the  present  reservoir,  to  cost  about 
$15,000. 

Electric  Equipment— Morrlllon,  Ark.— 
The  Arkansas  Light  &  Power  Co  of 
Ardknde'phia  will  install  electric  driven 
pumping  equipment  in  the  works  recently 
purchased  here. 

Park  Bonds — Houston,  Tex. — See  "Hy- 
draulic Construction  and  River  Improve- 
ments." 

Park  Improvement  Bond — Bartlesvllle, 
Okla. — Citizens  voted  $45,.500  park  im- 
provement bonds  and  $6,600  for  an  in- 
cinerator plant. 

Subway— Richmond,  Cal.— City  is  con- 
sidering building  a  subway  under  the 
tracks  of  the  Santa  F6  Ry.  to  allow  an 
extension  of  Sixteenth  Street;  cost  $7,000, 

Transmission  Line — Kingman,  Ariz. — 
Reported  the  Desert  Power  and  Water 
Company  of  Kingman,  plans  the  following 
improvements:  A  44,000-volt  transmission 
line  from  Palm  Reed  mine  to  Black  Eagle 
mine,  a  distance  of  one  mile,  and  to  the 
United  Eastern  mine,  also  one  mile;  a 
44,000-volt,  3-phase  and  60  cycle  trans- 
mission line  from  the  power  nlant  at 
Kingman  to  the  Union  Basin  Mining  Com- 
pany and  Golconda,  a  distance  of  14  miles. 

BIDS     DESIRED. 

Cement — Annapolis,  Md. — Until  Nov.  2 
by  Bureau  Supplies  and  Accounts.  Navy 
Dept.,  Washington,  D.  C,  for  delivering 
Portland  cement  at  the  Naval  Academy, 
Annapolis. 

Shipbuilding    Ways,    Etc.  —  Charleston, 

S.  C. — Until  Nov.  13  by  Bureau  Yards  and 
Docks,  Navy  Dept.,  Washington,  D.  C. 
(H.  R.  Stanford,  Ch.).  for  Spec.  2201— 
Shipbuilding  ways  and  roadway  to  build- 
ing ways  at  Navy  Yard,  Charleston, 

Sprinkler  System — Jacksonville,  Fla. — 
Until  Nov.  8  by  F.  W.  Bruce,  Ch.  Engr., 
Port  Comrs.,  for  sprinkler  system  to  be 
Installed  in  cotton  compress  and  storage 
building  now  In  course  of  construction. 


Retaining    Wall — St.    Clairsvllle,    Ohio. — 

Reported  desired  until  Nov.  1  by  Emerson 
Campbell,  Co.  Aud.  Mt.  Jewett  Lodge, 
No.  881,  I.  O.  O.  F.,  for  concrete  retain- 
ing wall  for  a  building  40  x  80  ft. 

Dryers — Chicago,  III. — Until  Oct.  25  by 
John  Dill  Robertson,  Comr.  of  Health,  for 
constructing,  delivering  and  erecting  dry- 
ers appurtenances  and  accessories  in  Dry- 
ers Buildings  Nos.  4  and  5  at  Muniipal  Re- 
duction Plant. 

Heating  System  In  Officers'  Quarters — 
Fort  Bliss,  Tex. — Until  Nov.  17  by  Depot 
Quarter  Master,  El  Paso,  for  installing 
hot  water  heating  systems  in  13  officers' 
quarters  at  Fort  Bliss,  advertised  in  En- 
gineering Record. 

Cement — Winnipeg,  Man.— Until  Oct.  25 
by  S.  H.  Reynolds,  Chmn.  Comrs.,  Boyd 
Building,  Winnipeg,  for  200,000  bbl.  Port- 
land cement  for  Greater  Winnipeg  Water 
Dist. 

Oil  Storage  Tanks — Panama. — Until  Nov. 
16  by  MaJ.  F.  C.  Boggs,  Corps  Engrs., 
U.  S.  A.,  Genl.  Purchasing  Office,  the 
Panama  Canal,  Washington,  D.  C.,  for 
Cir.  981 — Furnishing  and  erecting  steel 
oil  storage  tanks. 

Cable,  Etc. — Panama. — Until  Nov.  5  by 
F.  C.  Boggs,  Purchasing  Officer,  Panama 
Canal  Comn.,  Washington,  D.  C,  for  Cir. 
979 — Copper  cable  and  wire,  steel  reinforc- 
ing bars,  pipe  fittings,  etc. 


PRICES     AND     LETTINGS. 

irindicates  award  of  contract. 

Elevator  In  Building — Boston,  Mass. — 
Following  are  two  bids  opened  Oct.  8  by 
Superv.  Archt.,  Washington,  D.  C,  for 
installing  an  electric  elevator  in  U.  S. 
Appraiser's  stores:  Otis  Elevator  Co., 
Washington,  D.  C,  $29,439.  and  A.  B.  See 
Electric  Elevator  Co.,  Baltimore,  Md., 
$37,225. 

♦Elevator — Augusta,  Ga. — Contract  for 
elevator  in  new  city  wharf  awarded  Link- 
Belt  Co.,  at  $4,500.  Contract  for  steel  to 
Virginia  Bridge  &  Iron  Co.,  Roanoke,  Va. 

♦Pipe — Howe  Sound,  B.  C. — Contract 
awarded  J.  Erickson,  5812  Woodlawn  Ave- 
nue, Seattle,  Wash.,  for  installing  two 
miles  of  36-in.  wood  stave  pipe  for  power 
purposes  for  the  Pacific  Coast  Mining  Co., 
of  Vancouver;   cost  $25,000. 


Proposals 


For  Proposals  Advertised,  see  Pages 
46  and  47 


WATERWORKS. 

See  Eng. 
Record. 

Contract    128,    New   York, 

N.   Y Oct.     9 

Adv.  Oct.  9. 

Pipe,    Reservoir,    Etc., 
Peapack,  N.  J Oct.  16 

Mains,    St.    Cloud,    Minn,.  Oct.  23 

Units.    Bars    at    Pumping 
Station,  Cleveland,  Ohio,  Oct,  23 

Pumps,    T  ompkinsville, 
N.   Y Oct.  23 

Softening  Equipment,  Co- 
lumbus,  Ohio    Oct.  16 

Pumping     Unit,     Dayton, 
Ohio    Oct.  16 

Reservoir,    Etc.,    Gallatin, 
Mo Oct.  23 

Supply    System,    Newark, 
N.    J Oct.  23 

Water  Works,   Germania, 
Iowa Oct.   23 

Tank   and    Tower,   Indian 
Head,  Md Oct.  16 

Pipe  Line,  Buffalo,  N,  Y.  Oct.  23 

Contracts     14     and     15, 

Hartford,  Conn Oct.  16 

Adv.  Oct.  16,  23. 

Pipe     Fittings,     Etc., 
Washington,   D,   C Oct,  16 

Tank,   Le  Roy,   N.  Y Oct.   23 

Adv.   Oct.   23. 

Pumping  Engine,  Galves- 
ton.   Tex Oct.     2 

Adv.  Oct.  2. 

Tank,    Jacksonville,    Fla.  Oct.  23 

Water     W  k  s.,     Belle- 
ville,  Ohio    Rep.  11 

Valves,    Brooklyn,    N.    Y. ,  Oct,  23 

Softening    Plant,    Colum- 
bus,   Ohio    Oct.  23 

Water    Works,    East 
Youngstown,  Ohio   Oct.  16 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Oct.  26.  Mansfield,   Ohio   Oct.  16 

Oct.  26.  Toronto,   Ont Oct.  23 

Oct.  26.  Ogden,    Iowa    Oct.  23 

Adv.  Oct.  23. 

Oct.  26.  Berlin,    Ont, Oct.  23 

Oct.  27.  Algona,   Iowa    Oct.  16 

Oct.  27.  Canton,    Ohio    Oct.  23 

Oct.  27.  Mansfield.   Ohio    Oct.  23 

Oct.    28.  El  Centro,  Cal ...Oct,  23 

Oct.   29.  Pittsburgh,  Pa Oct,  23 

Nov,    1,  Greenwich,    N,   T Oct.  23 

Adv.   Oct.   23. 

Nov.    3.  Woonsocket.    R.    I Oct.  23 

Adv.  Oct.  23. 

Nov.    4.  New   York,    N,    Y Oct.  23 

Nov.    4.  Miami,    Fla Oct.  23 

Nov.    5.  Havelock,   Neb Oct.  23 


Bids 
Close. 

Oct. 

26. 

Oct. 

26. 

Oct. 
Oct. 

26. 
27. 

Oct. 

27. 

Oct. 

28. 

Oct. 

28. 

Oct. 

28. 

Oct. 

28. 

Oct. 

29. 

Oct. 

30. 

Oct. 
Nov 

30. 
1. 

Nov 

2. 

Nov 

3. 

Nov 

4. 

Nov. 
Nov 

8. 
9. 

Nov. 
Nov. 

9. 
11. 

Dec. 

1. 

Oct. 

23. 

Oct. 

26. 

Oct. 

26. 

Oct. 

26. 

Oct. 

27, 

Oct. 

27, 

Oct. 

28. 

Oct. 

29. 

•ILI. 

29. 

■I't. 

:<ii. 

Nov 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

3. 

Nov. 

3. 

Nov. 

3. 

Nov. 

3. 

Dec. 

7. 

Bids  See  Eng. 

Close.  Record. 

Nov.    9.  Yorktown  Heights,  N.   Y.  Oct.  16 

Adv.   Oct.   16,   23. 
Nov.    9.  Yorktown,   N.   Y Oct.  23 

Adv,  Oct,  23. 
Nov.  15,  Cleveland  Heights   (P.   O. 

Warrensville),    Ohio Oct.  23 

Nov.  16.  Vermillion,   Ohio   Oct.  23 

Adv.  Oct.  23. 

Nov.  23.  Oakland,    Iowa    Oct.  23 

Parkersburg,   Pa.    Oct.     SI 

Adv.  Oct.  9. 


BRIDGES. 

Illinois    Oct.  23 

Mankato,    Kan Oct.  16 

Kennett   Square,   Pa Oct.  23 

Adv.  Oct.  23. 

Illinois    Oct.  23 

GlenUeld,   Pa Sep,  25 

Seattle,   Wash Oct,   23 

Covington,   Ky Oct.  16 

Adv.   Oct.   16,  23. 

Illinois    Oct.     2 

Delijhus,    Ohio    Oct,      9 

I '  iIlH^      Tex Oct.     9 

Harrisburg,   Tex Oct.  16 

Columbus,   Miss Oct.  23 

Grenada,    Miss Oct.  23 

Woolsey,   Ga Oct.  23 

South  Orange,   N.   J Oct.  23 

El    Centro,    Cal Oct.  23 

Kinston,   N.   C Oct.  23 

Wabash,  Ind Oct.  23 

Lakeville,    Miss. Oct.  23 

Illinois    Oct.  23 

Cleveland,    Ohio    Oct;  23 

Canton,   China   Oct.  23 

Adv.  Oct.  23, 


PAVING  AND  ROADS. 

Albany,    N.    Y Oct.     9 

Adv.  Oct.  9  to  23. 

Salt  Lake  City,  Utah Oct.  23 

Boston,    Mass.    . . . .' Oct.  23 

Granville,   Ohio   Sep.  26 

,  Terrell.     Tex Oct.     9 

Granville,   Ohio    Oct.  23 

Adv.  Oct.  23. 

New  York,  N.  Y Oct.  23 

Newark,    N.    J Oct.  23 

Duluth,  Minn Oct.   23 

Elizabethton,    Tenn Oct.  16 

Pittsburgh,   Pa Oct.  16 

Hackensack,   N.   J Oct.  23 

Newark,  Ohio  Oct.  23 

Des    Moines,    Iowa Ocv.   23 

Santa  Barbara,   Cal Oct.     2 

Pasco,    Wash Oct.     9 

Pomeroy,    Wash Oct.  16 

Camden,    Ala Oct.  1 6 

Des  Plaines,  111 Oct.  23 

Columbus,   Kan Oct.  23 

Sedalia,   Mo Oct.  23 

Bonds,  Greenville,  N.  C.Oct.  16 

Adv.   Oct.   16,  23. 

Colvllle,   Wash Oct.  23 

Indiana    Oct.  23 

Bakersfield,   Cal Oct.   23 

Indiana    Oct.  23 

Indiana    Oct.  23 

Ventura,  Cal Oct.  23 

Pennsylvania     Oct.  23 

Indiana    Oct.  23 

Arcadia,   Cal Oct.  23 

Indiana Oct.     2 

Monroe,   La Oct.  23 

Euclid.    Ohio    Oct.  16 

Maynardsville,   Tenn Oct.  23 

Indiana Oct.  23 

Sweetwater,   Tenn Oct.  23 


HYDRAULIC  CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Oct.  26.  State     Canal     Work,    Al- 
bany,   N,    Y Oct.     2 

Oct.  26.  R  i  p  r  a  p,    Tompkinsville, 

N.   Y Oct.     9 

Oct.  27.  Ditch,   Henderson,   Ky Oct.  16 

Oct.  27.  Jetty,  Long  Branch,  N.  J.  Oct.  23 

Oct.  28.  Drainage    System,    Edna, 

Tex Oct.  16 

Oct.  28.  Drainage,    Bristol,   Wis...  Oct.  16 

Oct.  28.  Levee    Work,    Etc.,    Kno- 

bel.   Ark Oct.  23 

Oct.  29.  Ditches,     Blue    Earth, 

Minn Oct.  23 

Oct.  30.  Ditches,   Williamsport, 

Ind Oct.  23 

Nov.    1.  Flood    Protection,    Ports- 
mouth.   Ohio Oct.     9 

Nov.    1.  Irrigation    Work,    Wash- 
ington,  D.   C Oct.     9 

Adv.  Oct.  9. 

Nov.    1.  Dock  Improv.,  Beaumont, 

Tex Oct.  16 

Adv.  Oct.  16. 

Nov.    1.  Dam     Improv.,     Marietta, 

Ohio Oct.  23 

Nov.    1.  Curtain    Wall,    San    Jose, 

Cal Oct.  23 

Dec.    1.  Irrigation   Work,   Meadow 

Creek.  Wash Oct.  23 

Adv.  Oct.  23. 

Nov.    1.  Canal  System,  etc..  Don- 
na, Tex Oct,   23 

Nov.    3.  Drainage,   Morris,  Minn..  Oct.  23 

Nov.    4.  Irrigation     Work,     Grand 

Junction,    Col Oct.     9 

Adv.    Oct.    9. 

Nov.    4.  Drainage,   Roseau.  Minn..  Oct.  23 

Nov.    4.  Levee.  Santa  Paula,  Cal..  Oct.   23 

Nov.    5.  Irrigation    Work,    Wash- 
ington. D.   C ...Oct.     9 

Adv.  Oct.  9. 

Nov.    5.  Trestles,    Pittsburgh,    Pa,  Oct.     9 
Adv.  Oct.  9  to  23. 

Nov.    8.  Dredge,    Jacksonville,  Fla.  Sep.  11 
Adv.   Sep.  n   to  25. 

Nov.    8.  Dredging,    Etc.,    Jackson- 
ville,   Fla Oct.  16 

Adv.  Oct.  16,  23. 

Nov.    !.  Reclamation  Work,  Grand 

Junction,   Col Got.    1 


Oct. 

26. 

Oct. 

26. 

Oct. 

26. 

Oct. 

28. 

Oct. 

2X. 

Oct. 

28. 

Oct. 

28. 

Oct. 

28. 

Oct. 

28. 

Oct. 

29. 

( )c.t. 

29. 

Oct. 

29. 

Oct. 

29. 

Oct. 

29. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

2. 

Nov, 

3. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

5. 

Nov. 

5. 

Nov. 

8. 

Nov. 

S. 

Nov. 

8. 

Nov. 

15. 

Bids  See  Eng. 

Close.  Record. 

Nov.    9.  Canal       Work,       Albany, 

N.  T Oct.     » 

Adv.  Oct.  16,  23. 
Nov.  15.  Levee      Improv.,      New 

Madrid,   Mo Oct.  23 

Adv.  Oct.  23. 
Nov.  17.  Irrigation    Work,    Ysleta, 

Tex Oct.  23 

Adv.  Oct.  23. 

PUBLIC  BUILDINGS  AND 
SCHOOLS. 

Oct.  25.  Albany,  N.   Y Oct.  23 

Adv.  Oct.  23. 

Oct.  26.  Brooklyn,  N.  Y ..Oct.     1 

Oct.   26.  Des  Moines,  la Oct.     • 

Oct.   26.  Neodesha,   Kan Oct.     • 

Oct.  26.  New  York,  N.  Y. Oct.     » 

Adv.  Oct.  9. 

Oct.  26.  Pittsburgh,    Pa Oct.     t 

Oct.  26.  Pleasantville,  N.  J Oct.  23 

Oct.  26.  Argentine,    Ark Oct.  23 

Oct.  27.  Newcastle,  Ind Sep.  ii 

Oct.  27.  Monongahela,    Pa Sep.  tl 

Oct.   27.  Ft.   Bliss,   Tex Oct.     t 

Adv.  Oct.  2  to  23. 

Oct.    27.   Sejtlle.    Wash OcL      t 

Oct  H.  Northfleld,    Ohio    Oct.     1 

Oci.    27.  Nuiiiiaii,    Okla Oct.     t 

Oct.  27.  Akron,   Ohio   Oct.  16 

Oct.  27.  Salina,   Kan Oct.  16 

Oct.  27.  Los    Angeles,    Cal Oct.  16 

Oct.  27.  Brenham,    Tex Oct.  23 

Oct.   27.  Seattle.   Wash Oct.  23 

Oct.  28.  KIrksville,    Mo Sep.  it 

Adv.  Sep.  25,  Oct.  2. 

Oct.  28.  Providence,  R.  I Oct.  16 

Oct.  28.  Loup    City,    Neb Oct.  23 

Oct.  28.  Brooklyn,    N.   Y Oct.  23 

Oct.  28.  East  Rutherford,  N.  J Oct.  23 

Oct.  28.  Peoria,    111 Oct.  23 

Oct.   29.  Seattle,  Wash Oct.     9 

Oct.  29.  Rinard,    Iowa    Oct.  16 

Oct.  29.  Lebanon,   Pa Oct.  28 

Oct.  29.  Highland  Park,  Mich Oct.  23 

Oct.  29.  Holyoke,   Mass Oct.  23 

Oct.  30.  Seymour,   Ind tjep.  it 

Oct.   30.  Athens.   Ohio Oct.     9 

Oct.  30.  Norfolk,    Va Oct.  16 

Oct.  30.  Lily    Chapel,    Ohio Oct.  23 

Oct.   30.  Mount   Vernon,    N.    Y Oct.   23 

Nov.    1.  Merrill,    Wis Oct.     t 

Nov.    1.  Dayton,   Ohio   Oct.  IS 

Nov.    1.  Albany,   N,   Y Oct.  16 

Nov.    1.  Woodstock,   III Oct.  23 

Nov.    1.  Kalamazoo,   Mich Oct,  23 

Nov,    1.  Osseo,    Wis Oct.  23 

Nov.    1.  Hiawatha,   Kan Oct.  23 

Nov.    1.  Hathorne,    Mass Oct.  23 

Nov.    1.  Brighton,   Iowa   Oct.  23 

Nov.    2.  Live  Oak,   Fla Oct.  18 

Nov.    2.  Warrensburg,    Mo Oct.  23 

Nov.    4.  Wllberforce,    Ohio    Oct.      9 

Nov,    4.  Evansville,    Ind Oct.  23 

Nov.    4.  Canton,   Ohio    Oct.  23 

Nov.    5.  New  Braunfels,  Tex Oct.     t 

Nov.    6.  East  Pittsburgh.  Pa Oct.      1 

Nov.    6.  Indian   Head,   Md Oct.  16 

Not.    I.  Sidney,    Ohio    Oct.     1 

Adv.    Oct.    2,    9, 

Nov,    8.  Washington,   D.   C Oct.  16 

Adv.  Oct.   16. 

Nov.    9.  El  Paso,  Tex Oct,      9 

Nov,  1»,  Van  Wert,   Ohio ©ct.     S 

Nov.  10.  Boone,  Iowa Oct.  23 

Nov.  12.  Salamanca,    N.    Y Oct.      f 

Nov.  13.  Key  West,   Fla Oct.  23 

Nov,  15.  Columbus,    Ohio    Oct.  23 

Nov.  15.  Agawam,    Mass Oct.  23 

Nov.  15.  Front    Royal.    Va Oct.  23 

Adv.   Oct.  23. 

Nov.  16.  Huntington,    W.    Va Oct.     9 

Nov.  18.  Boise,    Idaho    Oct.  18 

Nov.  19.  Elyria.    Ohio    Oct,  16 

Nov.  26.  Navasota,  Tex Oct.  23 

Dec.    1.  Bloomington,    111 Oct.  23 

PRIVATE  BUILDINGS. 

Oct.  27.  Omaha,    Neb Oct.  18 

Oct.  28.  .'51.    Joseph,    Mo Oct.  16 

Oct.  30.  Rochester,    N,    Y Oct,  23 

Nov.    1,  Wichita,   Kan Oct    23 

Nov.  11.  Bartlesvllle,   Okla Oct.  23 


MISCELLANEOUS. 

Material  for  water  distill- 
ing  plant   for  sale.   Fort 

Caswell,    N.    C Oct.     » 

Adv.  Oct,   9  to  23, 

Cranes,   Etc.,  Panama Oct.  18 

Freight      Elevator,      New 

Westminster,   B.   O Oct.  18 

Retaining        Wall,         St. 

Clairsvllle,    Ohio Oct.   23 

Electric      Hoists,      Phila- 
delphia,  Pa Oct.  18 

Cement,    Annapolis,    Md,.Oct,  23 
Purchase       of       Steamer, 

Newport,   R.   I Oct,      9 

Adv.  Oct.  9  to  23. 

Jib  Crane,   Panama 8«p.  M 

Adv.   Sep.  2B. 
Power     Plant,      Poplar 

Bluff,  Ark Oct,  16 

El.  Rys.,  New  York,  N.  Y.  Oct.  23 

Cables,   Etc.,   Panama Oct.  23 

Mail  Chutes,  Denver,  Col.  Oct.  18 
Fence,  Devils  I>ake,  N.  D.  Oct.  18 
Sprinkler    System,    Jack- 
sonville, Fla Oct.  23 

RTllroad,    San    Francisco, 

Cal Oct.  23 

Power      Plants.      Btc, 
TV->shin^ton.    D.    C. .    .. .  Aug.  21 
Shipbuilding   Ways,    Etc., 

Charleston,    S.    C Oct.  23 

Oil   Storage   Tanks,    Pan- 
ama     Oct.  23 

Htg.    Bldgs.,    Fort    Bliss, 

Tex Oct.  23 

Adv.  Oct.  23. 
Cranes,  Charleston,  S,  C.  Oct.  18 
El.     Ry.,     Pearl     City, 
Hawaii    Oct.  23 


Oct. 

25. 

Oct. 
Oct. 

27. 
29. 

Nov. 

1. 

Nov. 

2. 

Nov. 
Nov. 

2. 
3. 

Nov. 

3. 

Nov. 

3. 

Nov. 
Nov. 
Nov. 
Nov. 
Nov. 

3. 
5. 
8. 
8. 

8. 

Nov. 

10. 

Nov. 

17. 

Nov. 

13. 

Nov. 

16. 

Nov. 

17. 

Nov. 
Nov. 

26. 

27. 
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BARGE  CANAL  TERMINALS 

NV'TICE    TO    Cvi.VntACTOKS. 
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at  Ik*  «—trart  prlea.     Bvary  Pra- 
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Official  Proposal  Announcements 

Price.  $i40  an   inch.— Copy  can  be  received   until 
Thurstlav  lo  a  m.  for  issue  mailed  the  next  morning 


ahOlty  ta  provid*  auitabl*  aquipment  and 
■lalarlala  for  the  proper  performanca  of 


Tha  Hcbt  U  iMaarT«rl  to  rajact  all  pro- 
poaala    and    raadvertla*    and    award    th« 
eoatract  lo  tba  lacular  manner  if  In  the 
f  I  «jiii  .■■»  of  Ika  nndcraisnad.  the  Interests 
of  tba  ttaM  wlU  be  enhanced  thereby. 
W.  W.  WOTHERSPOON. 
Supartntendent  o(  Public  Worlca. 
Octobar  t.  Itlt. 


HiiiM  open  November  1.  1915. 

PITT  COUNTY,  NORTH  CARO- 
LINA. ROAD  BONDS  FOR  SALE 

QREENVILLE.  N.  C. 

NottM  la  hereby  (Iven  that  the  Board 
or  County  Coramiaslonera  of  Pitt  County, 
North  Carolina,  will  receive  sealed  bids  at 
their  office  in  the  Court  House  at  Qreen- 
%ille.  North  Carolina,  until  Monday,  No- 
vember 1.  1*1S,  at  12  o'clock,  for  the  sale 
of  tlM.OOO  (One  Hundred  Thousand  Dol- 
laia)  worth  of  road  bonds  for  Falkland 
aad  rannvllle  Townshipa  of  said  county, 
Ika  laaue  for  each  township  to  be  *SO,000 
(Fifty  Thousand  Dollars).  The  bidders 
are  not  required  to  bid  on  bonds  of  both 
lowBahlpa,  aald  bonds  to  bear  6  per  cent 
Intarsat.  pajrabla  aeml-annually  and  to  run 
for  a  period  of  thirty  (SO)  years. 

A  oartlflad  check  of  t^OO  Is  required 
witb  any  and  all  bids  to  Insure  cood  faith 
of  the  bidder. 

Tbe  Board  reservea  the  rlKht  to  reject 
my  and  all  bids.  For  further  information 
apply  to  B.  J.  Everett,  County  Attorney, 
Oreenvllle,  North  Carolina,  or  tbe  Clerk 
to  tbe  Board  of  Ommlaaloners. 

Tbia  tba  tth  day  of  October,  1915. 
a  A.  CONOLETON, 
Chairman  Board  of  Comrs. 

Attaat: 

BRASCOE  BELL. 
Clark  to  Board  of  Cbmra. 
GraaBvUle.  North  (^trollna. 


Bids  open  Oct.  tS,  I91S. 

.NOTICE  TO  <X)NTnACTORS. 

ALTERATIONS  IN  EXECUTIVE 
OFFICES 

ALBANY.    N.    Y. 

Seated  piuposala  for  alterations  in  the 
Bsaeatlva  OOccs,  Capitol,  Albany.  N.  Y.. 
CuMtlPctloii.  Hcatlns.  Plumblns  and 
Elaetrlc  Work,  will  be  received  by  the 
Tniatac*  of  Public  Butldlnss,  Executive 
CbajDbrr,  Capitol,  Albany,  .N.  Y..  until 
S  o'clock  P.  M.,  on  Monday.  Oct  25.  1915. 
when  tbey  will  be  publicly  opened  and 
read.  Propoaala  ahall  ba  endoaed  in  an 
aavatopa  fomlahed  by  tbe  State  Architect. 
asalad  aad  sdrtreaaarl.  and  ahall  be  accom- 
paalad  by  eartUted  akacfc  In  the  sum  of 
ISM.M  for  Conatruetlon  Work:  $10.00  for 
Heatinc  Work.  175.00  for  I'lumblns  and 
Dralnase  Work,  and  115.00  for  ifnectric 
Work.  The  contractors  to  whom  the 
awarda  are  made  will  be  rc<)ulrcd  to  fur- 
Btali  auraty  company  bond  in  the  sum  of 
M%  of  tba  amount  of  contract  within 
tSrtrty  daya  after  the  official  notice  of 
award  of  oootract  In  accordance  with  the 
urroa  of  UpceincaUons  Noa.  SSS»,  2345. 
ttM  aad  SStt.  The  Hsht  is  reserved  to 
raiect  any  or  all  bids.  Drawinca  and 
apecMcatleaa  may  ba  conanhad  at  th« 
Naw  York  oAc*  of  the  Department  of 
Arehitsctara.  Room  1224  Woolworth  Build- 
Inc.  or  at  tba  Department  of  Architecture, 
Oaptlol.  Albany,  N.  Y.  Drawings  and 
apacMeatkma  aad  blank  forma  of  proposal 
may  be  obtained  at  the  Department  of 
Archltaettifa.  Capitol,  Albany.  N.  Y..  upon 
reasonable  notice  to  and  in  the  discretion 
of  tka  Slat*  Architect  Lewla  F.  Pllcher. 
CapMoL  Albany.  N.  T. 

Dated  Albany,  S.  Y..  Oct.  II,  1*15. 


Bids  open  Oct.  26,  1915. 

SEWERS  AND  DISPOSAL  PLANT 

OGCEN,  IOWA. 
Bids  will  be  received  until  Oct  26,  1915, 
by  the  town  of  Ogden,  Iowa,  for  the  con- 
struction of  sewers  and  a  disposal  plant. 
R  C.  LUTZENGER, 

Engineer, 
Perry,  Iowa. 


Bids  open  Nov.  9,  1915. 

NOTICE    TO    CONTRACTORS. 

SEWERAGE  AND  SEWAGE  DIS- 
POSAL  PLANT 

YORKTOWN,  N.  Y. 
Sealed  proposals  for  Sewerage  and  Sew- 
age Disposal  Plant  at  Mohanslc  State 
Hospital,  Yorktown,  N.  Y.,  will  be  re- 
ceived by  the  State  Hospital  Commission, 
Capitol,  Albany.  N.  Y..  until  Nov.  9.  1915, 
at  2:80  P.  M.,  when  they  will  be  publicly 
opened  and  read.  Proposals  shall  be  en- 
closed In  an  envelope  furnished  by  the 
State  Architect,  sealed  and  addressed, 
and  shall  be  accompanied  by  a  certified 
check  in  the  sum  of  S3,700.00.  The  con- 
tractor to  whom  the  award  Is  made  will  be 
required  to  furnish  surety  company  bond 
in  the  sum  of  60%  of  the  amount  of  con- 
tract within  80  days  after  official  notice 
)f  award  of  contract  and  In  accordance 
•vlih  the  terms  of  Sijeclficatlon  No.  2336. 
The  right  is  reserved  to  reject  any  or  all 
bids.  Drawings  and  specifications  may 
J»e  consulted  at  the  Mohansic  State  Hos- 
pital, Yorktown,  N.  Y.,  at  the  New  York 
ofllce  of  the  Department  of  Architecture, 
Room  1221,  Woolworth  Building,  and  at 
the  Department  of  Architecture,  Capitol, 
Albany,  N.  Y.  Drawings  and  specifica- 
tions and  blank  forms  of  proposal  may 
be  obtained  at  the  Department  of  Archi- 
tecture, Capitol,  Albany,  N.  Y.,  upon  the 
deposit  of  a  check  in  the  sum  of  SIO.OO. 
made  payable  to  the  State  of  Sew  York, 
for  each  set  of  plans  and  specifications, 
which  check  will  be  returned  when  plans 
and  specifications  are  sent  back  in  good 
condition  to  the  State  Architect,  Lewis  F. 
Pllcher,  Capitol,  Albany,  N.  Y. 
Dated  Albany.  N.  Y.,  Oct.  11,  1915. 


Bids  open  December  7.  1915. 

CHINESE,  GOVERNMENT  RAIL- 
WAYS 

CANTON-HANKOW  RY. 
Hupei-Hunan  Section. 
Tenders  are  called  for  the  supply  of  the 
following  steel  bridgework,  viz. : 
6  deck  girders,  15  ft.  span. 

5  deck  girders,  20-ft.  span. 
18  deck  girders,  30-ft.  span, 

6  deck  girders,  40-ft.  span. 

18  through  trusses,  150-ft  span. 
9  through  trusses,   200-ft  span. 

Forms  of  tender,  with  conditions  of  con- 
tract and  specifications,  can  be  obtained  on 
payment  of  12.50  at  the  offices  of  Robert 
W.  Hunt  t  Co.,  Monongahela  Bank  Bldg , 
PItUburgh,  Pa. 

Designs  are  to  be  substituted  with  each 
tender,  which  must  be  on  the  official  form 
supplied.  In  sealed  covers  marked  "Tenders 
for  Steel  Bridge  Work,  Canton-Hankow 
Railway,  Hupel-Hunan  Section,"  addressed 
to  Robert  W.  Hunt  &  CC  Monongahela 
Bank  Bldg.,  Pittsburgh,  Pu. 

No    tenders    will    be    received    after    9 
a.    m.,    Dec.    7,    1915,    when    they   will    be 
opened    in    the   presence   of   tenderers    or 
their  representatives. 
(Signed)         ROBERT  W  HUNT  A  CO 
Consulting  Engineers  for  the  Chinese  <3ov- 

ernment  Railways. 


Bid.H  opfii   .Nov.    16,  1915. 

LEGAL    NOTICE. 

SANITARY    SEWER     SYSTEM 

AND  SEWAGE  DISPOSAL 

PLANT 

VERMILLION,  OHIO. 

Sealed  bids  will  be  received  by  the  Vil- 
lage of  Vermillion,  Erie  County,  Ohio,  at 
the  office  of  the  Village  Clerk,  until  12 
o'clock  noon,  central  standard  time,  on  the 
16th  day  of  November,  1915,  for  furnish- 
ing the  necessary  labor  and  materials  for 
the  construction  of  a  sanitary  sewer  sys- 
tem and  sewage  disposal  plant,  for  the 
Village  of  Vermillion,  Ohio,  according  to 
the  plans  and  specifications  therefor,  now 
on  file  in  the  office  of  the  Village  Clerk, 
and  also  on  file  in  the  office  of  the  Engi- 
neer, Morris  Knowles,  2541  Oliver  Build- 
ing, Pittsburgh,  Pa. 

Each  bid  must  contain  the  full  name 
of  every  person  or  company  interested 
therein,  and  be  accompanied  by  a  certified 
check  upon  some  solvent  bank  in  the  sum 
of  one  per  cent  o/  the  total  amount  of  the 
bid,  as  a  guarantee  that,  it  the  bid  is 
accepted,  a  contract  will  be  entered  into 
and  its  performance  properly  secured. 
Should  any  bid  be  rejected,  such  check 
will  be  forthwith  returned  to  the  bidder, 
and  should  any  bid  be  accepted,  such  check 
will  be  returned  upon  the  proper  execution 
and  securing  of  the  contract. 

Bidders  will  be  required  to  use  the 
official  bidding  forms,  which  will  be  fur- 
nished by  the  Clerk  upon  application. 

A  deposit  of  $5  will  be  required  on  each 
set  of  plans  and  specifications  issued,  and 
will  be  refunded  upon  the  return  of  same. 

Separate  bids  will  be  received  for  the 
construction  of  the  sewer  system  and  for 
the  construction  of  the  sewage  disposal 
plant. 

The  right  is  reserved  by  the  Village 
Council  to  reject  any  or  all  bids. 

By  order  of  the  Council  of  the  Village 
of  Vermillion,  Erie  County,  Ohio. 

F.  W.  WAKEFIELD, 

Mayor. 

LEWIS  BI.ATTNER, 
Clerk. 

Vermillion,  Ohio,  Oct.  11,  1915. 

Rills  open  October  26.  1915. 

HIGHWAY  WORK 

OFFICE  OF  THE  STATE  COMMISSION 

OF  HIGHWAYS. 

ALBANY.  N.  Y. 
Sealed  .proposals  will  be  received  by  the 
undersigned  at  their  office,  No.  55  Lan- 
caster Street,  Albany,  N.  Y.,  at  1  o'clock 
p.  m.,  on  Tuesday,  the  26th  day  of  Octo- 
ber, 1915,  for  the  improvement  of  the  fol- 
lowing highways  in  the  following  coun- 
ties: 

Albany  (approx.  3.41)  ;  Allegany  (ap- 
prox.  5.25)  ;  C&yuga  (approx.  6.06)  : 
Clinton  (approx.  3.79)  ;  Columbia  (two 
highways,  4.27;  7.77);  Cortland    (approx. 

4.00)  ;  Erie  (four  highways,  9.14,  4.30, 
4.50,  5.19)  ;  Genesee  (approx.  4.53)  ;  Liv- 
ingston (approx.  7.69)  ;  Madison  (two 
highways,  8.05,  0.18)  ;  Monroe  (two  high- 
ways, 0.73,  2.91)  ;  Oneida  (approx.  0.70)  ; 
Onondaga  (approx.  0.18)  :  Orange  (four 
highways,  3.64,  3.17,  3.70,  0.38)  ;  Schenec- 
tady    (approx.     5.62)  ;     Seneca     (approx. 

5.01)  ;  Steuben  (approx.  5.25)  ;  Sullivan 
(approx.  0.43)  ;  Tioga  (approx.  4.07)  : 
Tompkins  (aj)prox.  2.48)  ;  Ulster  (approx. 
10.24). 

Maps,  plans,  specifications  and  estimates 
may  be  seen  and  proposal  forms  obt.iined 
at  the  office  of  the  Commission  in  Albany. 
N.  Y.,  and  also  at  the  offices  of  the  divi- 
sion engineers  in  whose  divisions  the  roads 
are  to  be  improved.  The  addresses  of  the 
Division  Engineers  and  the  counties  In 
which  they  are  In  charge  will  be  furnishcri 
on  request. 

The    especial     attention     of    bidders     i.s 
called     to     "GENERAL     INFORMATION 
FOR  BIDDERS"  in  the  Itemized  proposal, 
specifications  and  contract  agreement. 
EDWIN  DUFFEY. 

Commissioner. 

IRVING  J.  MORRIS, 

Secretary. 


CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  BuUding  Supplies 


TRUNK  railroads  of  the  East,  especially  those 
entering  New  York  City,  are  said  to  be  han- 
dling a  tonnage  of  freight,  largely  for  export, 
that  has  seldom  or  never  been  exceeded.  The  in- 
crease is  of  recent  date,  and  means  increased  rev- 
enues that  should  put  some  of  these  roads  at  least 
back  in  a  position  to  take  up  construction.  Exports 
last  week  reached  $98,777,000,  more  than  $25,- 
000,000  in  excess  of  the  record  week  ended  Oct. 
16.  Of  this  business,  65  per  cent  was  handled  at 
the  port  of  New  York.  This  volume  alone  in- 
dicates that  the  ocean  freight  situation  is  improv- 
ing. The  immediate  effect  on  Eastern  contractors 
of  this  increase  will  be  a  large  reduction  in  the 
reserve  supply  of  common  labor.  Large  numbers 
of  additional  railroad  employees  and  freight 
handlers  are  being  put  to  work.  Meanwhile  the 
business  of  the  Western  roads  is  steadily  improv- 
ing, and  with  the  moving  of  the  crops  should 
reach  large  proportions. 

The  statement  for  the  quarter  ended  Sept.  30 
just  issued  by  the  U.  S.  Steel  Corporation  shows 
net  earnings  of  $38,700,000  and  a  surplus  of  more 
than  $18,000,000.  This  surplus  was  almost  three 
times  the  amount  needed  to  pay  the  usual  dividend 
on  the  common  stock,  which,  however,  was  again 
passed.  The  volume  of  the  corporation's  business 
continues  to  show  a  large  progressive  increase. 

Buildings 

Bids  have  been  opened  for  the  construction  of 
the  United  States  appraiser's  stores  building  in 
Boston,  which  will  cost  several  hundred  thousand 
dollars.  Contracts  awarded  for  constructing  a 
school  building  at  Syracuse,  N.  Y.,  totaled 
$252,000.  A  county  court  house  contracted  for  at 
Rock  Rapids,  Iowa,  will  cost  $107,000.  A  contract 
for  building  the  post  office  at  Tulsa,  Okla.,  has 
been  awarded  at  $184,000.  A  $100,000  building 
contract  has  been  let  at  Denton,  Tex.  A  publish- 
ing building  contracted  for  at  Seattle  will-  cost 
$226,000. 

It  is  reported  that  a  $110,000  apartment  house 
will  be  built  at  Lynn,  Mass.  Plans  have  been 
filed  in  Brooklyn  for  a  $175,000  shop  and  for  a 
$100,000  school  building.  A  two-story  addition  to 
a  manufacturing  plant  contemplated  at  Utica, 
N.  Y.,  will  cost  $100,000.  Architects  have  been 
selected  for  a  $2,000,000  reinforced-concrete  ware- 
house to  be  built  at  Cleveland.  A  $200,000  addi- 
tion to  a  machine  shop  will  be  built  at  Toledo, 


Ohio.  An  automobile  company  intends  erecting 
a  $200,000  building  at  Chicago.  Plans  have  been 
prepared  for  a  $400,000  high  school  at  Spring- 
field, 111.,  and  it  is  reported  that  a  $500,000  powder 
plant  will  be  built  in  the  same  city.  The  erection 
of  a  $350,000  school  is  being  considered  at  De- 
troit. Steps  are  being  taken  to  build  a  $100,000 
foundry  at  Muskegon  Heights,  Mich.  Plans  are 
being  prepared  for  a  $350,000  office  building  at 
San  Francisco. 

Bridges  and  Roads 

A  $92,000  contract  for  building  a  temporary 
bridge  to  Belle  Isle  has  been  awarded  at  Detroit. 
The  steelwork  for  two  bridges  at  Aberdeen, 
Wash.,  has  been  contracted  for  at  $32,000.  Bids 
were  opened  Oct.  14  for  a  $60,000  paving  contract 
in  New  York  City.  Two  road  contracts  totaling 
$83,500  have  been  awarded  at  Jersey  City.  A 
contract  for  road  work  to  cost  more  than  $130,000 
has  been  awarded  at  Newport,  Tenn.  The  State 
Highway  Commission  of  Idaho  has  awarded  con- 
tracts amounting  to  $54,000.  Road  work  to  cost 
$75,000  has  been  contracted  for  at  Sawtelle,  Cal. 
Bids  were  opened  in  Los  Angeles  on  four  sections 
of  road  work  amounting  to  more  than  $140,000, 
and  three  contracts  were  awarded.  Low  bids 
opened  Oct.  18  by  the  California  State  Highway 
Commission  for  road  work  amount  to  almost 
$200,000.  Paving  contracts  awarded  at  Toronto, 
Ont.,  total  $73,000. 

Bids  will  be  opened  Nov.  2  at  Toronto  for  con- 
structing a  reinforced-concrete  bridge.  Bids  are 
desired  Nov.  16  for  building  a  concrete-incased 
viaduct  at  New  Orleans.  Bids  will  be  opened 
Nov.  5  for  constructing  39,000  sq.  yd.  of  paving 
in  New  York  City.  Bids  are  desired  on  consid- 
erable paving  work  at  Greensburg,  Pa.  Titus- 
ville,  Fla.,  will  let  a  contract  Nov.  9  for  con- 
structing 68  miles  of  road  at  a  cost  of  $150,000. 
Bids  are  desired  at  Lincoln,  Neb.,  for  paving  work 
to  cost  $42,000.  Fifteen  miles  of  gravel  road 
to  be  built  near  La  Fayette,  La.,  will  cost 
$100,000.  Paving  work  to  cost  $106,000  is  to  be 
let  at  Seattle. 

W^aterworks  and  Sewers 

Bids  have  been  opened  in  Minneapolis  for  fur- 
nishing a  large  quantity  of  good-sized  pipe. 
Verona,   N.  J.,  has  opened   bids  on   sewer   work 


which  will  cost  $125,000.  Bids  are  desired  at 
Miami,  Fla.,  for  constructing  storm  sewers  in 
three  districts.  Bids  will  be  opened  Dec.  2  in 
Jersey  City,  N.  J.,  for  the  large  water-supply 
line  from  Brookdale,  and  also  for  laying  a  double- 
line  of  48-in.  pipe  under  the  Passaic  and  Hacken- 
sack  rivers.  Bids  will  be  opened  Dec.  2  at  Chi- 
cago for  constructing  the  Calumet  intercepting 
sewer.  Bids  are  desired  at  Sandusky,  Ohio,  for 
building  a  $98,000  intercepting  sewer.  A  $136,000 
filtration  plant  and  pumping  station  is  being 
considered  at  Batavia,  N.  Y.  Plainfield,  N.  J., 
will  sell  $125,000  sewer  bonds  Nov.  1.  A. 
$325,000  reservoir  is  to  be  built  at  Hagerstown, 
Md.  An  engineer  has  been  engaged  to  prepare 
plans  for  a  $175,000  sewage-disposal  plant  at 
Lakewood,  Ohio.  Waterworks  improvements 
costing  $75,000,  including  a  reservoir,  are  being 
considered  at  Clinton,  Okla.  Plans  have  been  ap- 
proved for  a  $75,000  sewage-disposal  plant  at 
Waco,  Tex.  Surveys  are  being  made  for  a 
$400,000  waterworks  system  to  be  constructed  at 
Aberdeen,  Wash. 

Miscellaneous 

A  subway  station-finish  contract  has  been 
awarded  in  New  York  City  at  about  $2,000,000. 
The  construction  of  the  Frankford  elevated  line 
in  Philadelphia  has  been  contracted  for  at  $1,- 
476,000.  The  lowest  bid  received  at  Chicago  for 
constructing  two  sections  of  the  Calumet  Sag 
Channel  was  $1,578,000.  Bids  opened  at  Gal- 
veston, Tex.,  for  work  on  repairing  the  seawall 
indicate  a  cost  of  approximately  $200,000.  The 
contract  for  constructing  Pier  29  at  San  Fran- 
cisco has  been  awarded  at  $283,000.  Bids  are 
desired  Nov.  11  in  Boston  for  constructing  sec- 
tion "G"  of  the  Dorchester  tunnel.  Bids  will  be 
opened  Nov.  5  for  constructing  the  station  finish 
for  eleven  stations  on  the  Fourth  Avenue  rapid- 
transit  line  in  Brooklyn.  Surveys  are  being  made 
for  a  power  development  near  Rutland,  Vt.  The 
Chicago  Drainage  Board  has  voted  to  provide 
$2,000,000  for  widening  the  Chicago  River  and 
diverting  sewage  from  it.  It  is  reported  that 
$250,000  will  be  spent  to  enlarge  a  canal  at  Med- 
ford.  Ore.  Surveys  indicate  a  cost  of  $1,600,000 
for  an  irrigation  project  being  promoted  at 
Lindsay,  Cal.  It  is  reported  that  an  80,000-hp. 
hydroelectric  development  will  be  built  near 
Waneta.  B.  C. 


WATERWORKS 


PROPOSED     WORK. 

Providence,  R.  I. — The  dam  to  be  con- 
.structed  in  Scltuate  for  the  new  water 
supply  for  this  city  Is  to  be  3400  ft.  in 
length. 

Albion,  N.  Y.— Reported  the  village  is 
considering  a  municipal  water  supply  sys- 
tem and  intends  constructing  a  reservoir 
on  Otter  Creek. 

Batavia,  N.  Y.— Chester  &  Fleming  of 
Pittsburgh,  Pa.,  reported  to  have  esti- 
mated cost  of  proposed  water  pumping 
.station  and  filtration  plant  being  consid- 
ered by  the  city  at  $135, 90.^. 

Ycnlcerg,  N.  Y. — Water  bonds  for  $100,- 
000  will  be  .sold  Nov.  4  by  Joseph  Miller, 
City  Comptroller. 

Jersey  City,  N.  J. — Hudson  County  Park 
Commission,  1  Kxchange  Place,  rejected 
all  bids  opened  Oct.  13  for  furnishing  22,- 
500  lin.  ft.  wrought  iron  pipe  for  North 
Hudson  Park,  North  Bergen. 

New  Brunsvvick,  N.  J. — Contract  soon 
to  be  let  for  water  works  improvements. 
Asher  Atkinson,  City  Engr. 

Charieroi,  Pa.— The  Trl-Clties  Water 
Co.  has  engaged  Cheater  &  Flemming  of 
IMttBburgh  to  prepare  plans  and  specifi- 
cations for  a  new  reinforced  concrete 
settling  basin  to  be  constructed  at  the 
filtration  plant. 

Florence,  Ala. — An  election  Is  soon  to 
be  held  to  vote  on  the  purchase  of  the 
present   water  works. 

Oakdale,  La.— It.  K.  T...  Rickett.'!,  Sec- 
retary   W.ater    Works    Committee     writes 


that  ne.\t  year  improvements  costing 
$L'.'p,iioii  will  be  made  to  the  water  works, 
including  a  100,000-gal.  concrete  reser- 
voir,   100,000-gal.   elevated  steel  tank,    two 

15-gal.    underwriters'    pumps,    two    80-hp. 

combustion  engines,  and  24  two-way  hy- 
<Irants. 

KIngsport,  Tenn. — A  water  system  is 
contemplated  here.  W.  C.  Hattan,  Engi- 
neer,   Kingsport. 

Sandusky,  Ohio — ^Waterwork  extension 
bonds  amounting  to  $8,300  and  sewer  in- 
tercepting bonds  $98,000  have  been  sold. 

Local  water  company  engaged  Chester 
&  Felming.  Pittsburgh,  Pa.,  to  prepare 
I>lans  and  specifications  for  low  service 
pump  to  be  installed  immediately. 

Warren,  Ohio. — The  Trumbull  Public 
.Service  Co.  has  engaged  Chester  &  Flem- 
ing of  Pittsburgh,  Pa.,  to  prepare  plans 
tor  a  2,000.000-gal.  concrete  filter  to  be  In- 
stalled at  the  filtration  plant.  Cost 
$20,000. 

Warren,  Ohio. — Chester  &  Flemming, 
Engineers,  Pittsburgh,  Pa.,  engaged  by 
the  Local  Public  Service  Corporation  to 
prepare  plans  and  specifications  for  im- 
provements to  the  filtration  plant,  involv- 
ing additional  filters. 

Albion,  Mich. — An  election  is  to  be  held 
Nov.  9  to  vote  $10,000  bonds  to  complete 
municipal   water  works. 

Wheaton,  III. — L.  J.  Ruddock,  city  engi- 
neer, writes  that  an  election  is  to  be  held 
Nov.  12  to  vote  on  issuing  bonds  for  water 
works  improvements,  costing  $35,000,  to 
include  two  centrifugal  well  pumps,  750 
gal.  capacity  each,  70  ft.  head;  two  2-stage 
centrifugal  pumps,  500  gal.  capacity,  195 
ft.  head;  1  booster  pump,  500  gal  capacity; 
one  200,000-gal.  elevated  tank  and  100-hp. 
gas-producing  gas  engine;  1700  ft.  12  in. 
water  main. 


Oshkosh,  Wis. — The  State  Railroad 
Commission  has  approved  general  de- 
signs of  plans  for  a  filter  plant  proposed 
in  this  city.  Henry  A.  Allen  of  Chicago, 
consulting  engineer.  Contract  soon  to  be 
let.     Address  Mayor. 

HolsteIn,  Iowa. — Citizens  Oct.  7  voted 
$18,000  bonds  for  constructing  water 
works;  bonds  will  be  sold  Nov.  16.  Bids 
for  construction  next  spring.  M.  I. 
Evinger,  Ames,  Engineer.  Albert  G. 
Merkley,    City   Recorder. 

South  St.  Paul,  Minn. — City  Council  is 
reported  considering  constructing  munici- 
pal pumping  station. 

Poison,  Mont. — City  Is  considering  pur- 
chasing water  plant  of  the  Northern 
4daho  &  Montana  Power  Company.  H.  S. 
Hanson,  clerk. 

Thermopolis,  Wyo. — -At  an  election  Oct. 
19  citizens  voted  $40,000  bonds  for  im- 
liroving  water  works.  C.  C.  Carlisle, 
Cheyenne,  Wyo.,  Engineer  in  charge;  A. 
J.    Lowry,   town  clerk. 

Lancaster,  Tex. — ^Water  works  exten- 
sion and  sanitary  sewer  bonds  amounting 
to  3?15,000  have  been  approved  by  the 
Attorney- General. 

Clinton,  Okla.— E.  W.  Munfleld,  Supt. 
Water  Works,  writes  that  improvements 
to  water  works  co.sting  $7:1,000  contem- 
plated, including  construction  of  a  reser- 
voir, 200,000,000-Kal,  capacity,  two  filters, 
500-gal.  capacity,  pumps,  three  miles  of 
mains,   transmission  lines  and  motors. 

Aberdeen,  Wash. — Preliminary  surveys 
being  made  by  L.  D.  Kelsey,  City  Engi- 
neer, for  the  proposed  water  works,  to 
cost  $400,000,  to  be  constructed  by  day 
labor.  A  committee  is  to  be  appointed 
liy  the  Mayor  to  have  charge  of  the  work. 


Metaline,  Wash. — The  county  commis- 
sioner at  Newport  has  granted  Harry 
Lincoln  of  Metaline,  a  franchise  to  con- 
struct and  maintain  a  public  water  sys- 
tem to  serve  the  town.  Cost  between 
$12,000  and  $15,000. 

Seattle,  Wash.- Hiram  C.  Gill,  Mayor, 
vetoed  bill  passed  by  City  Council,  au- 
thorizing Bd.  Pub.  Wks.  to  proceed  by 
day  labor  to  seal  Cedar  River  Impound- 
ing Basin  back  of  masonry  dam. 

City  Architect  Daniel  Huntington  has 
been  instructed  by  L.  D.  Young,  Superin- 
tendent of  Water,  to  prepare  plans  for 
a  standpipe  on  Beacon  Avenue,  near 
Fountain  Street,  to  cost  $50,000. 

The  City  Utility  Committee  of  the  City 
Council  has  recommended  for  nassing  the 
bill  providing  for  an  Issue  of  $75,000  utU- 
ity  bonds  for  water  extensions  in  the 
Rainier  Valley.  L.  B.  Young,  Superin- 
tendent of  Water. 

Twin  Falls,  Idaho. — City  has  purchased 
I  he  plant  of  the  Twin  Palis  Water  Works 
Co.    and   it   is   reported    will   Improve   the 

same. 


BIDS      DESIRED. 

Lynn,  Mass. — Until  Nov.  9  by  Thomas 
Campbell.  2d.  Commissioner  of  Water  and 
Water  Works,  for  Contract  A,  construct- 
ing pumping  station  Inundations,  etc.; 
Contract  B.  constructing  pumping  station 
superstructure,  etc.;  Contract  C,  turnish- 
ing  and  installing  pumping  and  other 
eciuipment..  etc.,  for  Ipswich  River  Pump- 
ing Station,  advertised  in  Engineering 
Record. 

Jersey  City,  N.  J.— Until  Dec.  2  by 
Board  Commissioners  for  furnishing  and 
laying  a  double  line  of  48  in.  c.  1.  pipe 
under  Passaic  and  Hackensack  Rivers; 
also  same  time  and  place  separate  bids 
for    about    11    miles    of    72    in.    steel    pipe. 
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Saattia,  Waah.— The  atreet  and  aewera 
committee  of  the  City  Council  has  recom- 
mended the  Insiallailon  of  aewera  In  the 
Sixth  Avenue.  Northwest,  DUtrict;  coat 
IM.OU.  ...         ,  .^. 

The  street  and  sewers  committee  of  the 
Council  has  postponed  for  six  months  ac- 
tion or    the  resolullon   for  Installation  of 
aewera  In   the   Ba.tard   District. 
The  construction  of  a  sewer  system  In 
Tna-     the  Rainier  Valley  U  recommended  by  the 
"tSt     Health  and  Sanitation  Uepartniant  to  the 
rwn-     City  Council. 

Manwood,  Wash.— Reported  council  haa 
liasasil  raaolutlon  of  Intention  to  construct 
a  pump  aewer  on  I'earson  Street  from 
8taU  Straet  to  8ka«lt  Slough  and  also 
laterala  on  Undacy,  State  and  Oliver 
Streets. 


BIOS     DESIRED. 


PRICES     AND     LETTINGS. 
«/ndic<iles  oword  o/  oonfroct. 
Verona.   N.  J.-Followlng  are   the  four 

r^T^M  »ei;'"3'o''chrch%??el"t; 

''section  I.-Petro  Scola.  Glen  R'^se.  N- 
J  »J12SS;  Joseph  Cestone,  Monte  a  r, 
n'  J  M2blO:  Donate  Fusco.  Montclair. 
N:  J.;'|S5.f71;  Charles  IppoUto.  Orange,  N. 

■^  SOTtji"n.-Donato  Fusco.  Moijtclalr.  N. 
J  $17  801;  Cestone  Construction  Co.. 
»iU».VioiV  Vj  1  l">0 133:  Joseph  Cestone, 
JlSmcltiJ:  N.-  J.:  »2i:44l;'  Charfes  IppoUto, 

° Seaiin^'ill.-F.'ink-  Carozza.  Baltimore. 
Md  121,633;  Charles  IppoUto,  Orange  N. 
J       til  fczo;    Sanitary     Construction    Co., 

piteSon   N.  J..m.^l^'  ?«''i2r722°"' 
tlon  Co.,  Montclair,  N.  J..  »22,722. 

Section  IV.-Cardell  &  Romano.  Mont- 
clair? N.  J.,  tl7,796;  Joseph  Cestone,  Mont- 
cla  r  N.  J  ,  $18,780:  Donate  Fusco,  Mont- 
clair     N.     J.*     $20,723;     Charles     IppoUto, 

''8i??in'*V^P*"^"B™unworth,  Mont- 
clair N  J.  $87,292:  Harrison  &  Craig, 
N'Swkrk  N  J,  $42,272;  AverlU-Matthews 
eS."  Newark.  -N.  J-  »«,«9: /"hn  W. 
Heller,  S.  Orange,  N.  J..  $44,78^. 

♦DIo.  Miss.— Contract  awarded  O.  C. 
Eure.  Hattlesburg.  for  constructing  sew- 
erage system;  cost  $12,000. 

•Cheviot,  Ohio.  —  Contract  for  con- 
structing trunk  sewer  awarded  J  Ruebel 
Construction  Company.  Albert  J.  Ken- 
sing,  Village  Clerk. 

•  Dayton,  Ohio.— Contract  for  construct- 
ing the  sanitary  sewers  In  District  No.  6 
awarded  Worth  &  Blessing,  Dayton,  at 
$30,830. 

•Indianapolis,  I  nd.— Sewer  contracts 
aw-arded  as  follows:  Main  sewer  In  Mich- 
igan Street  from  Pleasant  Run  to  Ue 
Quincy  Street  to  American  Construction 
Company.  1201  Georgia  Street,  at  $26,499, 
and  local  sewer  in  Germanla  Avenue  to 
George  Schauer,  1108  N.  Keating  .A.venue, 
at  $14,256. 

•Plymouth.  Wis.— Contract  for  con- 
structing 11,800  ft.  6  to  12  In.  sanitary 
sewers  (bids  opened  Oct.  19)  awarded 
Peter  Borst,  Port  Washington,  at  $7,569. 
J.  Donahue,  Consulting  Engr.,  Sheboygan. 

•Elliott,  Iowa, — Contract  for  construct- 
ing sanitary  sewers  (bids  opened  Oct.  19) 
awarded  William  S.  Doll,  Omaha,  Neb., 
at  $5,744.  Thomas  F.  DeLay,  Engineer, 
Clinton. 
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Boatofl.  Maas.— Until  Nov.  1  by  Edw.  F. 
Murphy.  Comr.  Pub.  Wks..  Boston,  for 
pipe  aewera  and  dralna  In  Savllle  and 
nuii  SireeU.  St.  Itose  Street  extension. 
Private  land  and  Newfleld  Street,  Weat 
Roxbury. 

Blnohamton.  N.  V.— Reported  desired 
until  Nov.  3.  by  Clerk  of  Board  Contract 
ind  Estlmatea  for  connlructlng  sewers 
»n  Charlotte  Street  and  I'helps  Avenue. 

AtUntle  HIghlanda.  N.  J.— Until  Nov.  t 
by  Mayor  and  Council  for  constructing 
IK  mllea  of  t  and  10-ln.  aewer  pipe,  with 
naoaaaary  manbolea,  and. concrete  pit  for 
aawer  lift.     H.  O.  Todd.  Co.  Engr. 

Trenton,  N.  J.— Until  Nov.  3  by  Frank 
Thompson.  City  Clk.,  for  conatructing 
•ewers  on  portion  of  Dayton  Street  and 
Michigan  Avenue. 

Miami.  Fla.— Until  Nov.  t.  by  W.  B. 
Moore.  City  Clk..  for  conatructina  sewers 
In  storm  sawer  DIsU.  Ncs.  1.  2  and  3. 

Alllanea.  Ohio. — Reported  dealred  until 
No*.  1  by  James  J.  Rlckard,  DIr.  Pub. 
Sanrloa.  (or  aewage  dlapoaal  plant;  prob- 
aMa  eoat  tM.MO.  Cheater  ft  Flamming, 
Basra.   Pltuburgh.   Pa. 

Sandusky,  Ohio.— Until  Nov.  It  by  John 
J  Molter.  Director  Public  Service,  for  con- 
atmctlng  Intarcepting  Sewer  No.  i.  eatl- 
aaalad  to  eoat  Mt.OM,  advertiaed  in  En- 
Klaaarlng  Raeord. 

Kaat  Chicago,  Ind. — Reported  desired 
antn  Nov.  I  Inr  T.  Y.  Richarda.  Clk.,  (or 
constructing  Bofflngton  Addition  main 
aawer  aystero. 

Chlcage,  III.— Until  Dte.  2  by  John  Mc- 
OlOmi.  CUrk,  Sanitary  Dtatrlct.  700  South 
Michigan  Avenue,  for  Calumet  Intercept- 
Ins  aawar,  Conlraet  No.  4,  advertised  In 
BadaoarlBS  Raoord. 

CWgaBa,  III.— Unltl  Nov.  3  by  Edw. 
Otaekln.  Sacy.  Bd.  Local  Improv.,  fur  con- 
structing III*  (>l|w  sewers  with  brick  man- 
hclea  and  caK  hl>aalns  In  portions  of 
I'omell.  Hoijih  Moyne,  MsnsAeld  Aveniiea 
snd  numerous  other  streets. 

San  BanHo,  Tax.— Until  Nov.  U  by 
John  H.  Lyons,  Mayor,  for  constructing  a 
sanitary  atwsgc  dlapoaal  plant. 

Albugwarauo.  N.  M.— Reported  dealred 
until  Nov.  I  by  City  Council  for  12-ln. 
vertteal  volute  ocnlrifusal  aewaga  pump. 
one  »>hn.  motor,  connecting  ahaftlng, 
ll-hi.  e-l.  dlacharge  pipe  and^  12-ln.  c.-l. 
gate  valve. 

WInnamucca.  Nov.— Reported  desired 
'until  Mov.  i  for  oonstrueting  sewer  ays- 
tarn  (or  Wlnnamoeea. 

Toronto.  Ont. — Until  Nov.  »,  by  T.  L. 
Church  (Mayor).  C^hmn.  Bd.  Control,  for 
eboalraetlns  aewars  in  Adrian.  Campbell. 
Undilar  ATamiaa  and  Miller  Streat. 


•Pella,  Iowa.— Contract  (or  construct- 
ing sewers  awarded  Henry  Rees  of  Quincy 
nt  $9,217.     A.  C.  Kuyper,  City  Clerk. 

•South  St.  Paul,  Minn. — Contract  (or 
layinK  sewer  plpc?s  on  Third  Avenue  and 
Third  Street  south,  awarded  O'Nell  & 
Preston,  at  $25,400. 

•Beaumont,  Tex. — Contract  for  con- 
structing sewers  awarded  H.  W.  Caldwell 
Construction  Co.  of  Texarkana,  at  $21,717. 

Compton,  Cal. — James  Kennedy  Wash- 
ington Bldg.,  Los  Angeles,  reported  sub- 
mitted lowest  hid  (or  constructing  sewer 
system  at  $42,408. 

•Visalla,  Cat.— Contract  (or  construct- 
ing sewer  extensions  reported  awarded 
Michael  Murphy,  Berkeley,  at  $40,50q. 


BRIDGES 


PROPOSED     WORK, 

Watertown,  Masa. — Plans  submitted  to 
War  DPDt.  for  Vidpe  to  he  constmcted 
over  Charles  River  at  N.  Beacon  Street, 
Boston,  to  connect  with  Watertown.  E. 
8.  Runyan,  West  Pomervllle,  prepared 
plans;   cost  about  $176,000. 

Woonsock't.  R.  I. — Contract  about  to 
be  let  (or  constructing  3  concrete  bridges 
In  Hamlet  and  Fairmont  sections;  cost 
about  $60,000. 

Mooresburo  Pa. — Reported  Philadel- 
phia *  Readlne  R.  R  Co.  will  erect  a 
concrete  and  steel  bridge  In  Mooresburg. 
Win.    Hunter.   Ch.    Engr.,   Philadelphia. 

Blltmore,  N.  C— Bridge  Is  to  be  onn- 
Hlnicted  over  Swannanoa  River  at  Bllt- 
more by  city;  cost  about  $13,000. 

Miami,  Fla.- See  "Paving  and  Roads." 

TItuayllle,  Fla.— See  "Paving  and 
Roads." 

Wathena.  Kan.— Plans  being  prepared 
hy  Slate  Engineer.  Mnnhattan,  (or  a  60- 
":.5°J"i!!*'*..^"*'  bridge,  18  ft.  roadway, 
with  6-(t.  sidewalk,  (or  the  city  o(  Wath- 
ena; estimated  cost  $6,500. 

aJ-*!'',"^,*''"'.  Mc— Citizens  of  Wellington 
Hpeclnl  Hr,,,,!  i,.,,rict  voted  $.15,000  bnnfls 
to  construct  bridges.  Dr.  Jamann,  mem- 
b*"",,,"'  'be  board  of  commissioners  for 
Wellington  Special  Road  District. 

e.?,1**'m*i,   °'"*A~  P'""'     approved     by 

:^r'2So°ur$a"'"'  '*''«'•  "  a"**-^-- 


Metallne  Falls,  Wash.— County  Comrs. 
at  Newport  contemplate  constructing 
steel  bridge  over  Pend  O"  RelUe  Kiver 
between  MetaUne  Falls  and  Metallne;  cost 
about  $10,000. 

BIDS     DESIRED. 
Boston,  Mass.— Until  Nov.  1  by  Edw.  F. 
Murphy,  Comr.  Pub.  Wks     (or  construct- 
ing  foundation    (or   foot   bridge   at   Grove 
Street,  East  Boston. 

Paterson,  N.  J.— Until  Nov.  3.  by  George 
W  Botbyl,  Clk.  Co.  Bd.  Chosen  Freehold- 
ers, (or  eitension  o(  bridge  No  20,  near 
Bloomfield,  also  extension  of  bridge  on 
Paterson  and  Hamburg  townships  near 
Intake.  ,,    ^ 

Johnstown,  Pa.— Until  Nov.  6  by  H.  H. 
Grazier,  Superintendent  of  Highways  (or 
constructing  Horner  Street  Bridge,  225  (t. 
ribbed  arch,  45  (t.  wide.  G.  A.  FUnk, 
Engineer,  Harrisburg,  Pa. 

Blue  Ridge,  Ga.— Until  Nov.  4  by  W.  W. 
Woody,  Co.  Ordinary,  for  furnishing  ma- 
terial and  constructing  steel  bridge 
across  Hot  House  Creek,  to  consist  of  a 
steel  beam  span  40  ft.  long,  two  stee 
beam  approaches  each  40  (t.  long,  steel 
or  concrete  piers,  12  ft.  roadway. 

Tavares,  Fla. — Reported  desired  until 
Nov  1,  J.  H.  Compton,  Chmn.  Co.  Comrs^, 
to  construct  ftU  and  bridge  across  .marsh 
at  Clermont;  also  2^4  miles  of  road.  J.  B. 
McCrary,  Co.   Engr.,  Atlanta,  Ga. 

Ne»f  Orleans,  La.— Keported  desired 
until  Nov.  16  by  A.  G.  Ricks,  Comr.  Pub. 
Finances,  Accounting  Div.,  to  construct 
steel  frame,  concrete  covered  viaduct  at 
West  End  Lake,  Shore  Park. 

Lucedale,  M  las.— Until  Nov.  3  by  Co. 
Bd  Superv.  (S.  R.  McKay,  Clk.)  for  con- 
structing steel  and  iron  bridge  across 
Chickasawhay  River  on  Wayne  County 
Line. 

Marshall,  111.— Until  Nov.  11  by  State 
Highway  Commission,  Springfield,  for 
constructing  steel  I-beam  bridge,  rein- 
forced concrete  abutments,  40-ft.  span, 
16-tt  roadway,  between  Parl^er  and 
Westfleld,  known  as  Sam  James  Bridge. 
Engineer's  estimate  $3,460. 

Sallna,  Kan.— Reported  desired  until 
Nov  4  by  A.  C.  Anderson,  Co.  Clk.,  Sa- 
lina,'  for  constructing  120-(t.  steel  and  re- 
inforced concrete  bridge  in  Walnut  Town- 
ship, 3  miles  southeast  of  Mentor. 

Santa  Fe,  Kan.— Reported  desired  until 
Nov  1  by  County  Clerk,  for  constructing 
Haskell-Seward  bridge  across  Cimarron 
Hiver  on  Haskell-Seward  county  line,  to 
consist  of  4  spans,  each  17  ft.,  roadway 
16  ft.  W.  S.  Gearheart,  State  Engr., 
Manhattan,  Kan. 

Independence,  Mo.— Until  Nov.  5  by 
Allan  C.  Southern,  Co.  Surveyor,  Inde- 
pendence, for  constructing  steel  and  con- 
crete bridge,  requiring  approximately  85^0 
lb.  structural  steel,  5029  lb.  reinforced 
steel,  200  sa.  yd.  riprap,  130  cu.  yd.  rein- 
forced concrete  abutments,  etc. 

Durant,  Okla. — Until  Nov.  4  (readver- 
tlsement)  by  L.  Varner  Stimson,  County 
Engineer,  (or  constructing  five  steel 
bridges,  the  largest  to  be  an  80-ft.  span, 
on  reinforced  concrete  piers  and  abut- 
ments, over  Big  Creek,  1  mile  east  of 
Bokchlto,  costing  $20,000. 

Bakersfield,  Cal.— Until  Nov.  8  by  H.  A. 
Jastro,  Chmn.  Bd.  Co.  Superv.,  for  grad- 
ing, constructing  bridges  and  culverts  on 
Div.  10,  Sect.  7,  Bakersfield  Mojave  Road. 

Merced,  Cal. — At  the  November  meeting 
bids  will  probably  be  received  for  con- 
structing  reinforced  concrete  bridge  over 
Santa  Rita  slough  in  Supervisorial  Dist. 
No.  5.     A.  E.  CoweU,  Co.  Surv. 

Ventura,  Cal.— Until  Nov.  4  by  City 
Clk.  (or  constructing  concrete  bridge  80 
ft,  long,  two  spans,  across  the  Ellsworth 
barrance,  in  Road  Dist.  No.  5. 

Visalla,  Cal.— Reported  desired  until 
Nov.  4  by  County  Board  Supervisors  for 
constructing  5  reinforced  concrete  bridges 
over  Cross  Creek  In  Fourth.  Supervisorial 
Dist.  to  be  known  as  Bridges  Nos.  1,  2, 
3,  4  and  5.    George  R.  Prestidge,  Co.  Clk. 

Parma,  Idaho. — Until  Nov.  22  by  the 
County  Commissioner  at  Caldwell  (or 
constructing  a  steel  bridge  on  concrete 
foundation  over  Boise  River  at  Parma; 
cost  $16,000.  Inland  Engineering  Co.. 
Caldwell,  Engineers;  L.  C.  Knowlton, 
County  Clerk. 

Toronto,  Ont.— Until  Nov.  2  by  T.  L. 
Church  (Mayor),  Chmn.  Bd.  Control  for 
bridges  as  follows:  Constructing  rein- 
forced concrete  bridge,  supply  and  erec- 
tion of  structural  steel  work  for  combined 
steel  and  concrete  bridge,  concrete  ma- 
sonry work,  concrete  floor  and  timber 
trestle  for  combined  steel  and  concrete 
bridge. 

PRICES     AND     LETTINGS. 
itindicates  award  of  contract. 

Nantucket,  Mass.— The  following  are 
the  bids  opened  Oct.  19  by  the  Massa- 
chusetts Highway  Commission,  Boston, 
for  constructing  a  pile  bridge  at  Nan- 
tucket: Frank  C.  Taylor,  120  Kempton 
Street,  New  Bedford.  $12  765;  W.  H.  Ellis 
&  .Sons  Company,  East  Boston,  $17,570. 

•New  Hartford.  Conn.— Contract  for 
constructing  superstructure  Satani  King- 
dom Bridge  over  Farmington  River  at 
New  Hartford  awarded  to  Spauldlng  Co., 
Suffleld,   at   $8,000. 
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ttrPassalc,  N.  J. — Contract  for  recon- 
structing Hope  Avenue  Bridge  over 
Weasel  Brook  awarded  by  Passaic  County 
Bd.  Freeholders  to  John  Wehrle,  Jr.,,  at 
{4,098. 

-A-Philadelphia,  Pa. — The  following  are 
four  lowest  bidders  on  contracts  1  and 
2  for  opening  of  Kmerald  Street  (bids 
opened  Sept.  27  by  city  and  Philadelphia 
&  Reading  Ry.): 

♦Contract  1 — Bridge  abutment  and  re- 
moval of  core  at  Emerald  Street:  C.  P. 
Bower,  Philadelphia,  $32,915  (awarded 
contract);  McNichol  Paving  &  Construc- 
tion Co.,  1923  Cherry  Street,  $37,227;  John 
Gall  &  Co.,  1539  Filbert  Street,  $41,731; 
Contrell  Construction  Co.,  Twenty-flrst 
Street  and  Sedgly  Avenue,   $4,^,685. 

■^Contract  2 — Superstructure  of  bridge 
».t  Emerald  Street,  ready  for  concrete  en- 
casement: American  Bridge  Co.,  1618 
Pennsylvania  Building,  $28,414  (awarded 
contract);  John  Goll  &  Co.,  1539  Filbert 
Street,  $28,414;  John  A.  Kelley  Co.,  52 
Pennsylvania  Building,  $29,829;  Pennsyl- 
vania Steel  Co.,  Steelton,  Pa.,  $30,015. 

♦Contract  3 — Waterproofing  bridge  over 
Emerald  Street,  awarded  to  Barber  As- 
phalt Paving  Co.,  239  North  Thirtieth 
Street,  at   ?2,389. 

♦Sharon,  Pa. — Contract  awarded  Can- 
ton Bridge  Co..  Canton,  Ohio,  for  con- 
structing highway  bridge  (bids  opened 
Oct.  17.  Press  reports  state  this  com- 
pany bid  $49,990  for  two-span  steel 
structure,   including  abutments. 

♦Lebanon,  Ind. — Contract  awarded  by 
the  county  commissioner  to  John  McGuln 
of  Lebanon  for  constructing  two  con- 
crete bridges  (bids  opened  Oct.  18).  D.  M. 
Clapp,  county  auditor. 

♦Detroit,  Mich. — Council  Com.  voted  in 
favor  of  awarding  contract  for  construct- 
ing temporary  Belle  Isle  Bridge  to  George 
R,   Cooke,   Detroit,  at  $92,225. 

♦Aberdeen,  Wash. — Contract  awarded 
Toledo  Bridge  &  Crane  Co.  for  two  steel 
spans,  one  118  ft.,  the  other  260  ft.  6  in., 
for  the  West  Toll  Bridge  which  is  to  be 
reconstructed  over  the  Chehalis  River. 
Cost,  complete,  $32,000.  Other  work  not 
yet  awarded.     P.  F.  Clark,  city  clerk. 

♦Spokane,  .Wash. — Contract  for  con- 
structing steel  bridge  over  middle  chan- 
nel at  Howard  Street  and  constructing 
approach  to  south  end  Monroe  Street 
Bridge  is  reported  awarded  by  City 
Comn.  to  Beers  Bldg.  Co.,  Smith  Bldg., 
Seattle,  at  $18,888  and  $15,555  respect- 
ively. 

♦  Bertha,  Ore. — The  following  are  the 
unit  figures  of  the  successful  bidder, 
Heinecke  Brothers  Company,  Lumbermen 
Building,  Portland,  for  constructing  the 
concrete  overhead  crossing  at  Bertha, 
bids  opened  Oct.  II  by  the  County  Road- 
way Master,  Portland;  350  cu.  yd.  class  A 
superstructure,  $12.25;  55  cu.  yd.  class  A 
foundation,  $11.25;  57,000  lb.  of  reinfroc- 
ing  steel,  3.5  cts.;  526  ft.  of  hand  rail, 
$1.35;   total,    $7611. 


PAVING  AND  ROADS 


PROPOSED     WORK. 

New  York,  N.  Y. — The  following  streets 
are  to  be  repaved; 

Asphalt — Arden  Street,  Nagle  Avenue  to 
Sherman  Avenue;  161st  Street,  Fort 
Washington  Avenue  to  Riverside  Drive; 
Lexington  Avenue,  Thirty-eighth  to 
Forty-first  Street;  Broadway,  west  side, 
108th  to  110th  Street. 

Granite— Thirteenth  Street,  Third  to 
Fourth  Avenue;  Front  Street.  Whitehall 
Street  to  Coentles  Slip,  and  Old  Slip  to 
BVlton  Street;  Fifty-fifth  Street,  Eleventh 
to  Twelfth  Avenue:  Eighteenth  Street, 
Sixth  to  Seventh  Avenue. 

McDonald,  Pa. — Paving  bonds  for  $7,500 
will  be  sold  Nov.  1  by  A.  V.  Campbell, 
Borough  Secy. 

Carthage,  N.  C. — Road  Improvement 
bonds  for  $10,000  will  be  sold  Nov.  1  by 
Road  Comrs.  Deep  River  Township.  Moore 
County;  also  same  time  for  $10,000  road 
Improvement  bonds  in  Greenwood  Town- 
ship. 

Sumter,  S.  C. — Street  and  sidewalk 
bonds  for  $225,000  will  be  sold  bv  D.  M. 
Blanding,  (fity  Clk.,  Nov.  23. 

Jacksonville,  Fla. — City  Council  voted 
to  pave  Davis,  Eighth  Streets,  Kings 
Road  and  Durkee  Avenue. 

Gulfport,  Fla.— At  the  election  Oct.  9 
citizens  voted  yiO.OOO  bonds  for  paving 
with  asphalt  and  erecting  a  municipal 
pier.     H.   E.  Wendell,  city  clerk. 

Miami,  Fla.— Road  and  Bridge  Dlst.  No. 
1  bonds  for  $100,000  will  be  sold  Nov.  12 
by  J.  J.  Hinson,  Chmn.  Co.  Comrs. 

Titusville,  Fla.— Road  and  Bridge  Dlst. 
No.  3  bonds  for  $150,000  will  be  sold  Nov. 
8  by  S.  A.  Osteen,  Chmn.  Bd.  Co.  Comrs. 

Colfax,  La.— About  $29,000  road  bonds 
sold  by  Grant  Parish. 

La  Fayette,  La. — Heported  15  miles  of 
gravel  roads  are  to  be  constructed  at 
La  Fayette;  cost  about  $100,000. 

Blloxl,  Miss. — Bd.  Supervs.  contem- 
plates constructing  beach  road  from 
Point  Cadet,  Blloxl,  to  Henderson's  Point 
west  of  Gulfport.  Election  to  be  held  on 
$200,000  bond   issue  for  same. 


Akron,  Ohio. — City  Council  voted  to 
pave  and  construct  sidewalks  on  Bank 
Street  and  Blaine  Avenue. 

FIndlay,  Ohio. — East  Sandusky  Street 
paving  bonds  for  $12,000  will  be  sold  Nov. 
1  by  R.  O.  Mungen,  City  Aud. 

GIrard,  Ohio — Main  Street  paving  bonds 
for  $14,000  will  be  sold  Nov.  4  by  R.  L. 
Sanford,  Village  Clk. 

Independence,  Ohio. — ^Bonds  for  $9,500 
will  be  sold  Nov.  27  by  Arthur  J.  Goudy, 
Village  Clk.,  for  paving  and  constructing 
sidewalks  on  BreckviUe  Road. 

MIddletown,  Ohio.  —  Street  improve- 
ment bonds  for  $25,000  will  be  sold  Nov. 
17,  by  City  Auditor. 

Storm  Lake,  Iowa.— J.  E.  Buland.  City 
Clerk,  writes  that  about  $60,000  to  $90,000 
paving  is  contemplated  on  Geneseo,  West 
Second,  Seneca  and  East  Fifth  Streets; 
probably  concrete. 

Duluth,  Minn. — The  paving  of  Sixth 
Avenue,  E.,  from  Fourth  to  Eleventh 
Street,  has  been  ordered  by  the  Board  of 
Public  Works,  sandstone  block  and  rein- 
forced concrete  to  be  used.  Estimated 
cost,  $30,219.  Lyonal  Ayres,  city  engi- 
neer. 

Duluth,  Minn. — Property  owners  on 
First  Street,  from  Sixth  Avenue  to  Twen- 
ty-third Avenue  East,  are  circulating 
petitions  asking  for  paving,  probably  with 
brick. 

Lake  Village,  Ark. — Street  improvement 
bonds  for  $16,000  will  be  sold  Nov.  2  by 
Commissioners  Street  Improvement  Dlst. 
Nov.  2. 

Batesvllle,  Tex. — Citizens  voted  $15,000 
bonds  for  road  improvements.  O.  A. 
Stubbs,  County  Judge.  G.  C.  Jackson, 
County  Clerk. 

El  Paso,  Tex. — Citizens  of  El  Paso 
County  voted  $300,000  bonds  for  road 
improvements. 

Bellingham,  Wash. — City  Council  voted 
to  pave  Indian,  Kentucky,  S.  Elk.  Elev- 
enth Streets  and  eastern  end  of  Lake 
Road. 

Seattle,  Wash.  —  Streets  and  Sewer 
Com.  of  City  Council  voted  to  pave  Rail- 
road Avenue  from  University  to  Virginia 
Street  with   brick;   cost  about  $30,875. 

Contract  about  to  be  let  by  Bd.  Public 
Wks.  for  paving  Seventh  Avenue  North, 
Prospect  and  Bailey  Streets;  cost  about 
$75,000. 

Seattle,  Wash. — Plans  submitted  to  Bd. 
Pub.  Wks.  by  A.  H.  Dimock.  City  Engr., 
for  grading  and  concrete  walks  on  Hinds 
Street;  cost  about  $15,000. 

A.  H.  Dimock,  City  Engr.,  estimates 
cost  of  Improvements  as  follows:  Paving 
Seventh  Avenue,  N.,  and  Prospect  Street, 
$40,000;  concrete  walks.  Twenty-ninth 
Avenue,  $9,000;  paving.  Twelfth  Avenue, 
N.  E.,  $24,000. 

Stevenson,  Wash. — ^Highway  Bd.  at 
Olympia  voted  to  construct  State  Road 
No.  8,  between  Cooks  and  Stevenson,  at 
cost  of  about  $45,000.  Work  to  be  done  by 
day  labor. 

Astoria.  Ore. — Plans  being  prepared  by 
G.  T.  McClean,  City  Engineer,  for  hard 
surfacing  about  32  blocks  in  business  sec- 
tion of  city;  cost  about  $200,000. 

Pendleton,  Ore. — Willard  Bradley,  Coun- 
ty Surveyor,  submitted  estimate  of  cost 
of  constructing  40-mile  road  from  Uma- 
tilla to  Pendleton  to  County  Court,  being 
$1,328   per   mile  or  total  of  $51,620. 

Geary  Kimbrell,  City  Engr.,  directed  to 
prepare  plans  and  specifications  for  pav- 
ing Riverside  Drive;  cost  about  $12,000. 

Portland,  Ore.  —  County  Roadmaster 
estimates  cost  of  hard  surfacing  about  9 
miles  Columbia  Boulevard  at  $18,000  per 
mile. 

Lewlston,  Idaho. — Contract  about  to  be 
let  by  city  for  grading,  curbing  and  con- 
crete sidewalks  on  20  blocks  in  Improve- 
ment Dist.  No.  8. 

Toronto,  Ont. — In  a  report  submitted  to 
Kingston  Road  Improvement  Com.  at 
Whitby,  W.  A.  McLean,  Engr.,  estimates 
cost  of  constructing  26-mile  road  from 
Toronto  to  Oshawa  at  $310,000. 


BIDS     DESIRED. 

Massachusetts.  —  By  State  Highway 
Commission  (William  D.  Sohier,  Chmn.) 
until  Nov.  9  for  constructing  section  of 
State  Highway  in  towns  of  Sheffield  and 
Great  Barrington,  19,000  ft.  in  length. 

Buffalo,  N.  Y. — Until  Nov.  1  by  Francis 
G.  Ward,  Comr.  Pub.  Wks.,  for  paving 
portions  of  Halbert  Street,  Lackawanna 
Avenue,  Roanoke  Park,  Pembina  and 
other  streets. 

New  York,  N.  Y.— Until  Nov.  5  by  Mar- 
cus M.  Marks,  Borough .  Pres.,  for  im- 
proving portions  of  Lexington  Avenue, 
Broadway,  Sixth  Avenue,  W.  Tenth,  W. 
Twenty-fifth,  W.  Seventy-second  and 
other  streets,  in  all  about  39,220  sq.  yd. 
sheet  asphalt  on  concrete  foundation,  6950 
cu.  yd.  concrete,  etc.  Total  security 
$29,000. 

Hackensack,  N.  J.— Until  Nov.  12,  by 
Committee  Board  Chosen  Freeholders  (A. 
V.  Morrison,  Chmn.),  Hackensack,  for  im- 
provement of  Cut-Off  at  Washington  and 
Massachusetts  Avenues,  by  grading,  gut- 
tering and  paving  with  asphalt  concrete. 


New  Brunswick,  N.  J.— Until  Nov.  9  by 
Asher  Atkinson,  City  Engr.,  for  22,000  sq. 
yd.  brick,  asphalt  block  or  Warrenite 
pavt.  on  seven  blocks. 

Trenton,  N.  J. — Until  Nov.  9,  by  John 
J.  Power,  Dlr.  Bd.  Chosen  Freeholders, 
for  improving  by  grading,  ditching, 
etc.,  paving  with  macadam  Hightstown- 
Princeton  Junction  Road.  Theo.  Tobish, 
Co.  Engr.,  Trenton. 

Greensburg,  Pa. — ^Until  Nov.  16  by  John 
Sell.  County  Comptroller,  Greensburg,  for 
constructing  Harrison  City-Export  Road, 
in  Penn  and  Franklin  Township,  about 
4.96  miles  long;  approximate  quantities: 
38.000  cu.  yd.  excav.,  1680  lin.  tt.  pipe, 
52.840  lin.  ft.  concrete  curbing  and  46.200 
sq.  yd.  brick  paving,  and  Heola-Hurst 
School  House  Road,  6200  ft.  long,  approxi- 
mate quantities:  10,000  cu.  yd.  excav.,  470 
lin.  ft.  pipe,  12,290  lin.  ft.  concrete  curb- 
ing and  10,925  sq.  yd.  brick  paving. 

Pittsburgh,  Pa.— Until  Nov.  X2,  by 
Hyatt  M.  Cribbs,  Co.  Controller,  for  Im- 
proving portion  of  Glenn  Avenue,  about 
0.6  miles,  with  telford  and  macadam,  and 
Wible  Run  Extension  Road,  1.8  miles, 
with  concrete. 

Hagerstown,  Md. — Until  Nov.  4,  by 
County  Commissioners  (Barry  M.  Hartle, 
Clk.),  for  constructing  a  section  of  State 
Aid  Highway  in  Washington  County, 
along  road  from  RohrersvlUe  toward 
Boonsboro,  a  distance  of  1.14  miles;  also 
1.05  miles  of  road  from  McCreys  HIU  to- 
ward Mooresvllle. 

Charlotte,  N.  C— Until  Nov.  11  by 
Samuel  H.  Lea,  Engineer,  City  Hall,  for 
approximately  17,500  sq.  yd.  cement  side- 
walk on  several  streets,  including  North 
Brevard,  West  Eleventh  and  other  streets; 
cost  about  $20,000. 

Miami,  Fla.— Until  Nov.  8,  by  W.  B. 
Moore,  City  Clk.,  for  grading  and  paving 
with  asphaltic  concrete  and  binder  course 
on  concrete  foundation  portions  of  Ave- 
nue C  and  Avenue  D  In  Highway  Improv. 
Dists.  H  13  and  H  14.  Appioximately  15,- 
000  yd.  Also  for  grading  and  paving 
with  sand  and  light  asphalt  oil  portion  of 
Harvard  Avenue,  Johnson,  Waddell, 
Twentieth  and  other  streets,  in  all  ap- 
proximately 100,000  yd. 

Tavares,  Fla. — See  "Bridges." 

Titusville,  Fla.— Until  Nov.  9  by  S.  A. 
Osteen,  Clk.  Bd.  Co.  Comrs.,  for  con- 
structing 68  miles  of  roadway  with  shell 
surlacing  with  alternate  of  OJus  or  sim- 
ilar local  stone  surfacing,  incluuing 
bridges,  culverts,  etc;  estimated  cost 
$150,000. 

New  Orleans,  La. — Until  Nov.  9  by  A. 
G.  Ricks,  Comr.  Dept.  Pub.  Finance,  to 
erect  asphalt  plant  on  grounds  of  mu- 
nicipal repair  plant. 

Lucedale,  Miss.— Until  Nov.  3  by  Co. 
Bd.  Superv.  (S.  R.  McKay,  Clk.)  for  trac- 
tor truck,  steel  wheels  beveled  to  roll 
gravel  to  proper  crown,  60-hp.  capacity, 
body  5  ton  gravel;  also  2  leaning  wheel 
load  grader  and  one  1600  lb.  3  way  drag. 

Cincinnati,  Ohio.— Until  Nov.  9  by 
Ernst  Von  Bargen,  City  Purchasing 
Agent,  for  constructing  one  five-ton  gaso- 
line tractor  for  city. 

Youngstown,  Ohio. — Until  Nov.  2  by  H. 
C.  Fox,  Clk.  Dir.  Pub.  Service,  for  fur- 
nishing material  and  paving  Lincoln 
Park  Drive  between  Sheehy  and  Rigby 
Streets;  also  grading  Almira  Avenue  be- 
tween Glenwood  Avenue  and  Edwars 
Street. 

Illinois.- Until  Nov.  3  by  State  High- 
way Commission,  Springfield,  for  con- 
structing a  road  in  Sangamon  County, 
Section  G,  brick  and  concrete,  length  4140 
ft.,  nearest  post  office  Springfield.  Esti- 
mated cost  $14,460. 

Park  Rapids,  Minn. — Reported  desired 
by  Frank  Heisel,  Co.  Aud.,  until  Nov.  2 
for  constructing  State  Highway  No.  1,  40 
acres  clearing  and  grubbing.  26,000  cu.  yd. 
excav.,  4310  lin.  ft.  turnpiklng,  etc. 

Independence,  Kan. — Until  Nov.  4,  by 
Allen  C.  Southern,  Co.  Surv.,  for  con- 
structing Lexington  Road,  about  1  mile  In 
all.  11,733  sq.  yd.  bituminous  earth  pave- 
ment, curbing  10,560  lin  ft.,  etc. 

Lincoln,  Neb.— Until  Nov.  15  by  H.  E. 
Wells,  Co.  Clk.,  for  constructing  Paving 
District  No.  9.  Engineer  estimates  cost 
at  $47,300  for  3-in.  fiber  brick,  $42,650  for 
asphaltic  concrete  and  $50,630  for  brick 
block. 

Kansas  City,  Mo.— Until  Nov.  2  by 
Thomas  F.  Callahan,  Secy.  Bd.  Pub.  Wks., 
for  furnishing  material  and  paving  with 
Portland  cement  concrete,  portions  of 
Askew  Avenue,  Forty-first  and  Wyoming 
Streets  and  an  alley,  constructing  arti- 
ficial stone  sidewalks  on  portions  of  Bales 
Avenue,  Forty-first  and  several  other 
streets. 

Beaumont,  Tex. — ^Reported  desired  un- 
til Nov.  8,  by  Co.  Comrs.,  Beaumont,  on 
11-mile  stretch  of  road  between  China 
and  Nome  and  between  Nome  and  Liberty 
and  Hardin  County  line.  Bids  desired 
on  all  kinds  of  material. 

Seattle,  Wash.— Until  about  Nov.  6  by 
Board  Public  Works  for  paving  with  as- 
phalt on  Hamlin  Street,  about  6035  sq.  yd. 
and  4650  lin.  ft.  concrete  curb,  estimated 
cost  $17,376,  and  with  brick  block  on  Don- 
ald Street,  8960  sq.  yd.  and  6757  lin.  ft. 
concrete  curb,  estimated  cost  $116,312. 
Fred.  T.  Matthys,  Secy.  Street  and  Sewer 
Com. 


PRICES     AND     LETTING8. 

i(lndica.tes  award  of  oontraet. 

♦Wareham,  Mass. — The  following  are 
the  three  bids  opened  Oct.  23  by  the 
county  commissioner  for  building  a  sec- 
tion of  asphalt  macadam  road:  Thomas  & 
Murphy,  Mlddleboro,  $9,294  (awarded  con- 
tract); Davis  &  Brock,  Brookline,  $13,007; 
Alco    Contracting    Co.,    Boston,    $14,577. 

Albany,  N.  Y. — Following  are  totals  of 
lowest  bids  opened  Oct.  26  by  State  High- 
way Commission,  55  Lancaster  Street,  for 
constructing  highways  by  State  aid: 

Road  No.  1279,  Dunnsvllle-Altamont, 
Albany  County,  3.41  miles — George  J. 
Curran,  MIddletown,  Conn.,  $27,885;  Hun- 
toon  &  Ferguson,  Hudson  Falls,  $29,719; 
A.  N.  Hoyt,  Albany,  $30,000;  John  B. 
Dower,  Ballston  Spa,.  $31,411. 

Road  No.  5532,  Arkport-Van  Scoters 
Corners,  Allegheny  and  Steuben  Counties, 
5.25  miles — Kennedy  Constr.  Co.,  Albany, 
5)50,882;  J.  G.  Hayes  Co.,  Inc.,  Rome,  $51,- 
976;  Greenfield  Constr.  Co.  Hornell,  152,- 
065;  Atlanta  Constr.  Co.,  Atlanta,  $63,- 
134. 

Road  No.  1327,  Fleming-Sclpio,  Part  i, 
Cayuga  County,  6.06  miles — John  H.  Gor- 
don, Albany,  $52,011;  Michael  H.  Ripton, 
Rochester,  $52,110:  John  G.  Hayes  &  Co., 
Inc.,  Rome,  $53,054;  Henry  P.  Burgard, 
Buffalo,  $53,399. 

Road  No.  5594,  Plattsburg-Ingraham, 
Clinton  County,  3.79  miles — Blutt  Point 
Stone  Co.,  Inc.,  Plattsburgh,  $29,160; 
Boynton  &  McNally,  KeeseviUe,  $30,079; 
Richard  Hopkins,  Troy,  $31,370:  Routley 
&  Summers,  Huntingdon,  Quebec,  Can., 
530,755. 

Road  No.  1331,  Claverack-Chatham, 
Part  1,  Columbia  County,  4.37  miles — 
Russo-Parker  Constr.  Co.,  Hudson,  $39.- 
756;  Marks  Kearney,  Hudson,  $39,757; 
Rumph  &  Stevens,  Lake  Placid,  $42,290; 
Samuel  Beskln,  Beacon,  $42,615. 

Road  No.  1332,  Claverack-Chatham, 
Part  2,  Columbia  County,  7.77  miles — 
Marks  Kearney,  Hudson,  $62,186;  Russo- 
Parker  Constr.  Co.,  Hudson,  $63,957; 
Gruner  &  HoUenbeck,  Harriman  $66,- 
659;   Samuel  Beskln,   Beacon,   $68,582. 

Road  No.  5595,  Broome  (jounty  Line- 
Marathon  Village,  Cortland  County,  3.7B 
miles— T.  H.  Gill  Co.,  Binghamton.  $39,- 
759;  Dana  W.  Robblns  Co.,  Inc.,  New 
York  City,  940,960;  James  Rossney,  Buf- 
falo, $41,416;  S.  P.  Hull,  Cortland,  $42.- 
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Road  No.  1333,  Collins  Center-St>rlng- 
ville,  Erie  County,  9.14  miles — Shanley 
Constr.  Co.,  Buffalo,  $141,828;  Atlanta 
Constr.  Co.,  Atlanta,  $141,895;  F.  H. 
Wells  Corfu,  $142,263;  F.  J.  Mumm  Contr. 
Co.,  Buffalo,  $144,304. 

Road  No.  1334,  Transit,  Part  1,  Erie 
County,  4.3  miles — Langan  Constr.  Co., 
Albany,  $70,049;  Henry  P.  Burgard  Co., 
Buffalo,  $74,886;  Harry  W.  Roberts  Co., 
Utica,  $73,991;  Union  Paving  Co.,  Sche- 
nectady,  $75,033. 

Road  No.  1335,  East  Eden,  Hamburg, 
F'  ie  Co'inty,  4  5  miles — Stanley  Constr. 
Co.,  Buffalo,  J57,914;  Bison  City  Engi- 
neering &  Construction  Co.,  Inc.,  Buffalo, 
$58,083;  F.  H.  Wells.  Corfu,  $58,098; 
Routly  &  Summers,  Huntingdon,  Quebec, 
Can.,   $58,160. 

Road  No.  1336,  West  River  Road,  Erie 
County,  5.19  miles — George  Neilons, 
Grand  Island,  $56,250;  John  W.  Landel. 
Tonawanda,  $59,211;  F.  J.  Mumm  Contr. 
Co.,  Buffalo,  $64,239;  Pfohl  Brothers, 
Buffalo,   $66,751. 

Road  No.  5582,  Leroy-Pavillon.  Part  2, 
Genesee  County,  4.53  miles — Chilson  A; 
Gibson,  Leroy,  $44,893;  Greenfield  Constr. 
Co.,  Hornell,  $46,094;  Hovey  E.  Benedict, 
Williamsport,  Pa.,  $48,066;  F.  J.  Mumm 
Contr.  Co..  Buffalo,  ?48,728. 

Road  5593,  Caledonia-Mount  Morris, 
Part  1,  Livingston  County,  7.69  miles; 
James  Anderson.  Albany,  $63,063;  Hen- 
rickson-McCabe  Constr.  Co.,  Spencerport, 
$63,556;  Ribstlne-Holter  Co.,  Rochester, 
$65,070;  William  H.  Madden,  Rochester, 
$65,558. 

Road  No.  1110,  Oneida-South  Bay,  Part 
1,  Madison  County.  3.05  miles — Mohawk 
Engineering  Co.,  Mohawk.  $26,151:  Fort 
Schuyler  Constr.  Co.,  Oneida,  $26,690; 
Michael  O'Brien,  Cortland.  $27,039:  Mondo 
Constr.  Co.,   Inc.,   Syracuse,   $27,509. 

Road  No.  1328,  Winton  Road-North, 
Monroe  County,  0.73  mile — Whitemore- 
Rauber  &  Vicinius,  Rochester,  $12,927; 
Ribstlne-Holter  Co.,  Inc..  Rochester,  $13,- 
114; 

Road  No.  1327.  East  Rochester,  Pen- 
field,  Monroe  County,  2.91  miles— Rib- 
stlne-Holter Co,  Inc.,  Rochester,  JS5',- 
548;  Langan  Constr.  Co.,  Albany,  $37,- 
369;  Whitemore-Rauber  &  Vicinius, 
Rochester,  $38,465;  Union  Paving  Co., 
Schenectady,   $39,121. 

Road  No.  5547,  Whitesboro-Carey  Cor- 
pcr.s  Oneida  County,  0.7  mile — Langan 
Constr.  Co.,  Albany.  $17,187;  Harry  W. 
Roberts  Co.,  Utica.  $18,795;  H.  B.  Sproul 
Constr.  Co.,  Inc.,  Peekskill.  $19,291;  Union 
Paving  Co..  Schenectady,  $20,345. 

Road  No.  448,  Port  Jervis-SuUIvan 
County  Line,  Part  2,  Orange  County, 
3.64  miles — Armstrong  &  Trowbridge, 
MIddletown,  $29,868;  John  Arborlo,  New 
Hnven  Conn.,  $S0.9I1:  Jackson  Brothers, 
Cuddebackvllle,  $31,388;  George  F.  Mc- 
Evov.   Creek  Locks.   $31,740. 

Road  No.  1329,  Goshen  Village,  Church, 
West  Main  and  Main  Streets  and  Green- 
wich Avenue,  Orange  County,  3.7  miles 
— Samuel  M.  Serlesine,  New  York  City, 
$47,269;  Heisler  &  Aldershoff,  Albany, 
$51,575;  Belmar  Contr.  Co.,  Troy,  $52,- 
696;  John  De  Michael  &  Bro.,  Torrlng- 
ton.   Conn.,   $54,247. 

Road  No.  5545.  Schenectady-Dunaes- 
burg.  Part  2,  Schenectady  County,  5.62 
miles — George     J.     Curran,      MIddletown, 
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Oct.  »»  »WM««d  bif  county 

to  R.  L,  P^««.  Biuik  and 

KMMnrlUr.  T»nn.     ►ollow- 

■^  of  the  Uem»: 

•wth  •ae«T»tlon.  S«  cu.; 

rock   »xc«v»«lon.    SJ 


Sik'tM.  yd.  aoHd  rock  •x.yvjtion. 


j4  kr  Md.  Tl— HM  to  Hock 

tUKiB.  M  tl«.TU. 

N.    v.— OMtraot    cor 
OB   Oa«ft   mjii 

_. awMJM    teT  fid. 

M  Sdw.  R.  IMlaa.  PKt  ITaak- 

OeL  n  kgr  ilarraa  M.  MartMi  Praaldaat 
MaakattMi  Baraack.  far  *a«ta«  aa  fol- 
towa:  OraHRa.  W.  J.  rtOftrnM.  M  W. 
Pm%T-»nM  airaat.  pmUmim  o(  BdHtaantk. 
~  aad  Ftnr  fciwta.  > 


at  a  tatat  eoat 

FkvIM   da..   ««   »BoiWM._pa«»aM^or 

B.  llMk  Straata  aa«  Oiilawiiai  Atwu^ 
at  a  total  o(  ntT.tn:  and  vfik  M^kaH 
a*  W.  ITNIi  Kraat  at  U-IW:  abaat 
Mac  AiVhall  Co..  M  Waal  ttraat. 
«  W.  Wfty  ainead  airt  W. 
aad  Mzty-aUtk  Mraata  aad 
Avaaaa  at  m.l»:  AspiaUt 
QOl,  Ma  Braadvar.  oa  Kfeftitb 
Af  ai.  TWitir-ank.  Tkirtv-Mvvatb  and 
TMrty-aHriMli  Straata.  at  ^.TCT:  Slrtltaa 
'  BlMk  l>avli«   Oa.    41    Park   Bow,   at 

CNr.  N.  J^-Coamc<  tor  road 

~    awar<ad    ky    Bd.    Ckaaan 

Palm—  PluUi 

„«  to  Haofcaaaack 

mmii,  ta  Mataa  *  Honiaac  Ooafr. 

Oa,   Waaf^flyHkii.  at   l««.Mt.   aad   for 
-  Av.^1].    if>  KaarBay,.  la  Kottham 

tt.  at  ll».kl<. 

— Ooatfact  aaiardad   la 

■Uaat.  far  MvIbc  ^Hk  aiflialt  aa  cnal- 
aaa  Aiwa  f»aS  Snitk  Oraaaa  At< 
«•  cHy  tla«.  at  tldJS 


>«.  aaaOBf-«taaa  nkaK>ar>-.  »S;  l««  cu. 

rd.  kaa  cwhiart  maananr.  U:  *n  cu.  yd. 

k>«|.«laaa  uiiiin.  tf.M;  m  cu.jrd.  a«c- 

^^^SSSS^      J.    C.    fkomaa, 

ki  ekaiva.  Nawport. 

Okla.— Contract  for  pavln« 

BtTMt  arUh  Branlte  awarded  by 

Rd.    Puk    Barvica   to    Henklc   A   Sullivan, 
einrlnnall.  at  tM.IK. 

*Flndlay.    OMa.— Contract    for    paving 

Park  Avaaoa  and  Corty  with  brick  (bids 

opMMd   Oct.    XI »    awarded    C.    U.    Hall    & 

of  >1ndUy.    Joacph  Pace,  city  clerk. 

*rort  Wajma.  Ind.— Contract  for  pav- 
Ina  wltk  aaakkit  macadam  RudlalU  Ave- 
aaa  (k&  aMMd  Oct.  II)  awarded  Moel- 
lertaa  QiMwfllii  lion  Co.  of  Port  Wajme,  at 
nd.<U.  Ckartaa  J.  Sieln.  Secretary  Pav- 
lac  OaauklaaMMi. 

Laaawaaert.  Ind.— The  followlns  are  the 
lowcat  bida  opened  Oct.  1»  by  William 
Pteketl.  City  Clerk,  for  paving  West 
Broadway  and  Wheatland  Avrnue,  about 
44.T40  aq.  yd.:  Andrews  Aaohatl  raving 
Co.,  Hamilton.  Ohio.  Trinidad  Pitch  Lake 
or  Barmudaa  aaphall.  ll.M  per  sq.  yd.; 
Kwtac  Sklalda  Greencaade.  Standard 
Uaalcaa  Aapball.  fl.71:  Hudson  David 
COnatrvetloa  Co.,  Astec  asphalt,  11.80; 
Palmer  Moore  *  Co.,  Logansport,  brick, 
tl ».  J.  J.  KeUeher  A  Co.,  Frankfort, 
reinforced  eoocrete,  tl.SS:  Willlston  Con- 
atruotlon  Co.,  Indian  Harbor,  bituminous 
macadam,  I1.M.  H.  H.  Thompson.  Engi- 
aaar.  Locanaport. 

*Raalcfard.  III.— Contract  awarded  by 
Board  of  Liooal  Improvements  to  A.  E. 
RaLadgl  of  Rockrord.  for  paving  with 
mafaikim  portions  of  Tenth  and  Eleventh 
OUaata  and  Saventh  and  Eighth  Avenues, 
IM.MO;  alao  on  Fourth  Avenue  and  Thlr- 
icantb  StrccU,  at  ti.BSt. 

AOuluth,  Minn. — Contract  for  grading 
Thirtieth  Avenue  West,  and  paving  with 
brick,  awarded  A.  Bodin  A  Sons,  at  19721. 
and  paMng  o*  Third  Avenue  East  with 
sandstona  blocka  to  O.  H.  Clough  A  Co., 
at  tU.WM 

M.  Paal,  Minn.— The  only  bid  received 
net  It  by  the  city  purchasing  agent  for 
cooiplete  work  or  grading  and  Improving 
Bdcaeombe  Road,  Including  culvert  and 
brtOMa.  waa  submitted  bv  D.  W.  .Moor, 
t>4  Edmund  Street,  at  tSS,0O0;  engineer's 
estimate  fSI.SOi. 

*Hardln,  Mont.— Contract  awarded 
Doyle  A  Campbell  for  constructing  four 
and  ona-kair  milea  of  road  between  Big 
Horn  River  bridge  and  Dry  Creek.  !l.  P. 
Roas.  county  auditor. 


*indap«nd«nca,   Kan. — Contract  award- 
ed for  paving  (bids  opened  Oct.  21)  aa  fol- 
To  Qrcen  A  Cullen,   Independence, 


n»Ma  ba«a  Yaa*  awardad  kv  Ik*  3om- 
wlMlaasra  D  C  oa  MAa  apaMiOM.  1* 
far  lyla^.   Omarfa»d^n|p  Ok.  wkak- 

MM  a«_y«.  aaakaM  kliiit.JhJt  aar  agaara 
rmrtT^rSi  A^Ma  BIWWkfa  S^^^»«*- 

MMMkM^'•■d  &  ^Smm  OfoSIf  JU^ 
ttStoi.  »lklW   ■  M.  T .  til*  aad  tLST 


7I>(  lln.  ft.  concrete  curb  and  gutter,  SO 
CIS.:  ICiS  lln.  ft.  f  X  14-ln.  concrete  curb, 
tt  cts.:  1I,MI  aq.  yd.  liber  block  paving, 
ll.tl;  tlO  sq.  yd.  old  paving  taken  up 
aad  ralald,  M  eta.:  Mlt  cu.  vd.  earth  ex- 
cavallon.  W  eta.;  iH  lln.  ft.  head  curb.  25 
da.;  for  eatch  basins,  each,  ISO;  140  lln. 
ft.  I4-ln.  sewer,  |1.7S:  toUl,  $24,7(1. 
Otbar  bidder.  A.  E.  Sherwood.  }24.>6«: 
alao  contract   to  Green  A  Cullen,   as  fol- 


■•MBk«,  f^lfir.  Va..  mU  lawaf4ad 
afask.  rkakmaii  Biail  •(  Awaida. 


2I>X«  lln.  ft.  curb  and  gutter,  &0 
CIS.;  Ill  lln.  ft.  concrete  curb,  «  x  14-ln., 
Xk  cts.:  4n7  aq.  yd.  flber  block  ravement 
CO  ••In.  macadam  base,  tl  21:  2S$4  cu.  yd. 
aartk  ascaratlon,  SS  cts.;  220  lln.  ft.  head 
cork,  tt  eta.:  total.  t*,tt4.  Other  bidder, 
A.  E.  Mherwood.  M.744.  George  E. 
Weaver,  aty  aaslaaar. 

on  Oct.  IB 

rovements 

'  rs:    about 


awaroad  < ' 
lo    Roacni 

MM,M9  available   for  road   Improvements 
(a  Rai^ra  "' 


Ulat. 


ba  roHaartaf  aia   ll>e   unit   prtoea  of  tba  four  lowest   bids 
M-  ttarka  Praaldsnl  Manhattan  Borough,  for  repaving  with 


Vark. 

«.  i«  b,  _ . _.  . 

•  eoacreia  lawadaMaw  aortloaa  of  Twenty-BfUi  and  Thirty-second 

a«  IPstk  A«en«a  ft—  Tiaaly-ttlfd  lo  TMrty-aaeond  Blraet:  (a)  Barber 

t%n»m  Ca.,  Waalwartk  ■■««■■:  PW**:    <b)   Axtac  Aaphalt  Co.,  M  West 

fc)  ifatkaa  ^nJiail  PkXiig  Ca.,  41  Park  Row,  9»f.ttt:  (d)  a«veUnd 

c«...  naikliia.  U  I-  "^^- 


.kfieattla    Wash.— Ix>we8t  bid  opened  by 

Asphalt  Vavlng  Co.,    North   Bank   Build- 

'"L-fml^ct  for  paving  Fourteenth  Ave- 
nur^^u^h'wUhJJphaft  awarded  ^y^^^^^^ 
Pub.  Wks.  to  Holt  &  Jelje'*'  Ka"way 
^^=;roXc^"r'^«m\!g*'^'d''bu.K^eadi^ 

Co.,  Central  Building,  at  |IO,875. 

Washlnoton.— Following  are  lowest  bids 
opTn"  b?  State  Highway  Co-nn  Olym- 
pla.  for  graveUng  if.S  miles  Inland  Em - 
bS*  Highway.  Roialla-Colfax,  In  Whit- 
^^n  County  :'^W.  G.  MulUgan  &  Co  Spo- 
littne     121129.    and    for   grading,    dralninB 

aSd^'suVfaHnk  «^V "?"*!.  '",!?„?,^ntv^  0^^^ 
Highway.  Dayton,  Columbia  County.  Gen- 
eral Constr.  Co..  Spokane,  ilS.iii. 

Bakersfleld.  Cal.— Lowest  bids  opened 
by  city  for  paving  as  follows:  6  miles  con- 
crete pavement  on  Dlv.  6  Sect.  1  Bakers- 
feld-VcKlurlok  Road,  Shattuck-Nlmmo 
Warehouse  Co.,  Bakerarteld,  »2M02,  and 
«  miles  on  Div.  10  Sect.  B  Worswick 
Street  Paving  Co.,  Modesto,  $31,460. 

Calltornla.— Following  are  bids  opened 
Oct.  18  by  Stale  Highway  Commission, 
Sacramento,   for  SUte  road  work: 

Sonoma  bounty,  Div.  4,  Route  8,  Sec- 
tion A— Lowest  bidder.  Bates,  Borland  & 
Ayer  Oakland,  as  follows:  43,500  cu.  yd. 
excavation  (ordinary)  without  classiHca- 
lion,  S»cts.;  14  M  ft.  Oregon  pine  umber 
In  place,  $32;  19  M  ft.  Redwood  lumber 
in  place,  $40:  266  lln.  ft.  12-in.  corrugated 
metal  pipe,  BO  cts.;  120  lln  ft.  15-ln-  cor- 
rugated metal  pipe,  60  cts.;  194  lln.  ft. 
18-ln.  corrugated  metal  pipe  60  cts  ;  442 
lln.  ft.  24-ln.  corrugated  metal  pipe,  75  cts. ; 
264  lln.  ft.  SO-ln.  corrugated  metal  pipe,  7a 
cts.;  1200  lln.  ft.  4-ln.  tile  drain,  10  cts.; 
185  cu.  yd.  cement  concrete,  class  'B 
culverts  and  monuments,  $10;  2400  un.  ft. 
property  fences,  moving  and  resetting. 
4  cts.;  4200  lln.  ft.  new  property  fences 
(board  and  wire),  4  cts.;  32.400  lin.  ft. 
new  property  fences  (woven  wire),  4  cts.; 
76  monuments,  hauling  and  setting.  $1: 
total,  $22,183.  Next  3  lowest  bids:  P.  H. 
Hoare,  Oakland,  $24,869;  Moffett  &  Mead, 
.^ian  Francisco,  $25,409;  J.  A.  Marshall, 
Berkeley,  $26,242.  »    „     ,, 

I'lacer  County,  Dlv.  3,  Route  3,  Section 
H_Only  bidder,  Bates,  Borland  &  Ayer, 
Oakland,  as  follows:  45,000  cu.  yd.  exoa- 
vation  (ordinary)  without  classification. 
65  cts.:  480  lln.  ft.  12-in.  corrugated  metal 
pipe,  50  cts.;  330  lin.  ft.  18-in.  corrugated 
metal  pipe,  50  cts.;  120  lin.  ft.  24-in.  cor- 
rugated metal  pipe,  75  cts.;  235  cu.  yd. 
cement  concrete,  class  "B"  culverts  and 
monuments,  $10;  8760  cu.  yd.  cement  con- 
crete, class  "B"  pavement,  JO.BO:  3120  Un. 
ft.  guard  rail.  35  cts.;  88  monuments,  each 
$1;  total,  $63,935. 

Mariposa  County,  Div.  6,  Route  18,  Sec- 
tion A — Lowest  bidder,  George  K.  Daley, 
San  Diego,  as  follows:  53,000  cu.  yd.  ex- 
cavatfon  (ordinary),  38  cts.;  1700  cu.  yd. 
excavation  (solid  rock),  $1.50;  1024  lin.  ft. 
12-ln.  corrugated  metal  pipe,  80  cts.;  156 
lin.  ft.  18-in.  corrugated  metal  pipe,  90 
cts.;  408  lin.  ft.  24-in.  corrugated  metal 
pipe,  $1;  310  lln.  ft.  30-ln.  corrugated 
nietnlplpe,  $1.25;  810  cu.  yd.  cement  con- 
crete, class  "B"  culverts  and  monuments, 
$20:  2324  lln.  ft.  guard  riill,  75  cts.;  290 
monuments,  hauling  and  setting,  $1.25; 
lotBi.  $42,749.  Next  3  lowest  bids:  Too- 
hey  &  Johnson,  Dunsmuir,  $45,285:  G.  W. 
Connera,  Eureka,  $46,860;  W.  J.  Schmidt, 
Berkeley,  947,522. 

I'lacer  County,  Dlv.  3,  Route  3,  Section 
B— Ix>we8t  bidder,  C.  H.  &  A.  W.  Gorrlll, 
San  Francisco,  as  follows:  45,000  cu.  yd. 
excavation  (ordinary)  without  classifica- 
tion, 39  cts.;  480  lin.  ft.  12-in.  corrugated 
metal  pipe,  55  cts.;  3.10  lin.  ft.  18-in.  cor- 
rugated metal  pipe,  60  cts.;  120  lin.  ft.  24- 
ln.  corrugated  metal  pipe,  70  cts.;  235  cu. 
yd.  cement  concrete,  class  "B"  culverts 
and  monuments,  $6;  8760  cu.  yd.  cement 
concrete,  class  "B"  pavement,  $2.98;  3120 
lin.  ft.  guard  rail,  30  cts.;  88  monuments, 
hauling  and  setting,  $1;  total,  $47,340. 
Next  2  lowest  bids:  Twohy  Brothers  Co., 
.San  Franciwo.  $49,114;  Whitlock  &  Gor- 
rlll, Durham,  $50,582;  Taylor  &  Bcrtlner, 
Willows,  $.'>3.002. 

Sonoma  County,  Dlv.  4,  Route  8,  Sec- 
tion A— Lowest  bidder.  Spring  Construc- 
tion Co.,  Berkeley:  43,500  cu.  yd.  excava- 
tion (ordinary)  without  classification,  36% 
cts.;  14  M.  ft.  Oregon  pine,  $42,50;  19  M. 
ft.  redwood.  $48,20;  266  lln.  ft.  12-in.  cor- 
rugated metal  pipe,  53  cts.;  120  lin.  ft.  15- 
In.  corrugated  metal  pipe,  (5  cts.;  194  lin. 
ft.  Ig-in.  corrugated  metal  pipe,  75  cts.; 
442  lln.  ft.  24-ln.  corrugated  metal  pipe, 
$1.10;  264  lln.  ft.  30-in.  corrugated  metal 
pipe,  71.30;  1200  lln.  ft.  4-in.  tile  drain, 
10  ctn. ;  Its  cu.  yd.  cement  concrete,  class 
"B"  culverts  and  monuments,  $10;  2400 
lln.  ft.  property  fences,  moving  and  re- 
setting, 10  cts.;  4200  lin.  ft.  new  property 
fences,  board  and  wire,  B  cts.;  32,400  lin. 
ft.  new  property  fences,  woven  wire,  4^4 
cts.;  7(  monuments,  each,  $2;  total,  $22,- 
8&$.       Next     two    lowest     bids:       O'Brien 

Brothers,    Martinez,    Cal.,    $28,205;    W.    B. 
Hunt   A   Sons,   Alameda,   Cal.,   $30,903. 

Los  Angelas,  Csl. — Lowest  bid  opened 
by  city  for  improving  Alameda  Street  sub- 
mitted by  Conner  Contr.  Co.,  709  Higgins 
BIdg..  at  $30,249. 

George  R.  Curtis,  552  South  St.  Louis 
Street,  awarded  contract  for  109.612  sq.  ft. 
asphalt  paving  on  Serrano  Avenue. 

^Contract  for  10.422  sq.  ft.  asphalt  sur- 
facing on  Marlp'ina  Avenue  awarded  to 
George  R.  Curtis,  552  South  St.  Louis 
Street,  at  $11,011. 


♦Contract  for  paving  260,900  sq.  ft. 
Fourth  Street  with  liltulithic  awarded  to 
Fairchlld-Gilmore-Wilton  Co.,  Pacific 
Electric  Bldg.,  at  $50,675. 

Ix)west  bid  opened  for  constructing  3 
milea  concrete  p.aving  on  Palmtlale,  Lan- 
caster Road,  in  Dist.  No.  5.  submitted  by 
H.  E.  Cox.  Chamber  Commerce  Bldsj., 
Pasadena,  at  $24,351. 

ASawtelle,  Cal.— Contract  for  paving 
444,017  sq.  ft.  Santa  Monica  Boulevard 
with  Warrenite  awarded  to  Clarke  & 
Henery  Co..  Stockton,  at  $75,335. 

-Aldaho. — Contract  awarded  Oct.  16  by 
State  Highway  Commission,  Boise,  to  J. 
,1  Carroll  of  Pocatello  for  grading  6b 
miles  of  the  Idaho-Pacific  State  Highway 
in  Burley  Highway  District,  Cassia 
County,  at  the  following  detail  bid:  Earth 
excavation,  16V4  cts.;  hard  pan,  40  els.; 
loose  rock,  35  cts.;  solid  rock,  $1.50;  over- 
haul per  100  ft.,  .015  ct. ;  clearing  sage 
brush,  $6  clearing  timber,  $25;  grubbing 
stumps,  $25;  macliine  grading,  per  mile. 
$75;  rijSrap,  loose,  ?1.25;  concrete  end 
walls  for  iron  culvert  pipe,  $9;  placing 
corrugated  iron  pipe  culverts,  10  in.  to 
36  in.  per  lin.  ft.,  .225  ct.;  gravel  surfac- 
ing per  cu.  yd.,  .75  ct.;  rolling,  per  mile 
of   16-ft.   roadway,    $50;   total,    $33,943. 

♦Contract  for  13  steel  bridges  and  8 
reinforced  concrete  bridges  in  connection 
with  above  work  awarded  Charles  H. 
Mull  of  Twin  Fails  at  $15,268.  Other  bid- 
ders: Midland  Bridge  Co.,  Salt  Lake  City, 
Utah,  $16,663;  Overhaul  Structural  Steel 
Co.,    Salt    Lake   City,    Utah,    $17,346. 

♦Contract  awarded  by  the  State  High- 
way Commission,  Boise,  to  Whittet  & 
Relyea.  New  Plymouth,  for  constructing 
7  miles  of  State  highway  in  Washington 
County,  at  $4,988. 

♦Toronto,  Ont. — Contracts  for  asphalt 
paving  awarded  as  follows:  Main  Street, 
to  Godson  Contr.  Co.,  Toronto,  at  $20,572, 
and  Quebec  Avenue  to  Con.structing  & 
Paving  Co.,  Toronto,  at  $21,968:  bitulithic 
paving  on  Alton  Avenue  and  Grace  Ter- 
race to  Warren  Bituminus  Paving  Co., 
Toronto,  at  $11,510  and  $19,186  respec- 
tively. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

Wilmington,  Del. — Reported  contract 
soon  to  be  let  by  the  Bd.  Health  (J. 
Austin  Ellison,  Secy.)  for  the  collection 
and  disposal  of  garbage. 

BIDS      DESIRED. 

Wilmington,  Del.— Until  Nov.  8  by 
Board  of  Health  (J.  Austin  Ellison,  Secy), 
for  the  disposal  of  garbage. 

Garbage      Inclneratoi Panama.  —  See 

"Miscellaneous." 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

Newark,  N.  J. — The  following  are  four 
lowest  bids  opened  Oct.  21  by  the  Board  of 
Street  and  Water  Commissioners  for  the 
disposal  and  collection  of  garbaee.  ashes, 
etc.,  for  five  years  from  Jan.  1,  1916:  New- 
ark Paving  Co..  Newark,  bid  $191,800  first 
year,  and  $175,800  each  year,  the  second, 
third  and  fourth  years,  and  $179,000  for 
fifth  year,  total  $898  200.  Next  three  low- 
est bidders  (prices  given  are  first,  second, 
third,  fourth  and  fifth  years  respectively): 
Henrv  Van  der  Roest,  Newark,  $249,650, 
$254,650.  $259,650.  $264,650.  $269,650,  total 
$1  2S8.2.')0;  J.  F.  Shanley.  Neyark,  $229,000. 
$234.0(in.  .tZ.lfl  000.  $2'4.0no.  $219,000.  total 
$1,195,000;  Moloney  Contracting  Company. 
Newark.  $275,000,  $280,000.  $285,000,  $290.- 
000,  $295,000,  total  $1,424,000. 


HYDRAULIC  CONSTRUC- 
TION    AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Gate  Houses,  Etc.— Buffalo.  N.  Y.— Re- 
ported contract  soon  to  be  let  by  U.  S. 
Engineers'  Office,  Federal  Building,  for 
constructing  gate  houses  and  store  houses 
at  the  U.  S.  ship  canal  lock.  Black  Rock 
Harbor,  concrete,  brick,  terra  cotta  and 
fireproof  construction.  Architects,  Esen- 
wein  &  Johnson,  781  Ellicott  Square 
Building.     Estimated  cost  $70,000. 

Flood  Improvement — Norfolk,  Va. — W. 
T.  Ham,  Clerk  of  the  Flood  Commission, 
writes  specifications  and  plans  being  pre- 
pared by  F'.  E.  Dorin,  care  of  the  Norfolk 
City  Water  Department,  for  the  repairs 
to  two  Little  Creek  dams  and  spillways. 
Contract  will  be  let  In  about  thirty  days. 

Drainage  Work — Chicago,  III. — Drain- 
age Bnard  has  voted  in  favor  of  issuing 
$2,000,000  bonds  for  corporate  needs.  The 
proceeds  to  be  used  in  widening  the  river 
south  of  Van  Buren  Street  and  intercept- 
ing the  sewage  In  Evanston.  .also  for 
continuing  work  of  diverting  the  sewage 
in  Calumet  District. 

Ditch — Duluth,  Minn. — Contract,  it  is 
reported,  will  soon  he  let  by  the  County 
Commissioners  for  digging  Ditch  No.  4  to 
<:o8t  approximately  $150,000. 
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Hydroelectric  Plant — Poison,  Mont. — 
Reported  franchise  granted  to  J.  H. 
Kline  of  Tolson,  for  the  construction  of 
a  hydroelectric  plant  on  Big  Creek  in 
Callispel  District. 

Irrigation — Carlsbad,  N.  M. — L.  E.  Fos- 
ter, Project  Manager,  writes  new  bids 
will  not  be  asked  on  the  construction  of 
the  Down  Canyon  Pipe  Line,  but  will  be 
done  by  force  account.  Bids  opened  Oct. 
12  were  rejected. 

Irrigation — North  Yakima,  Wash. — 
Bonds  amounting  to  $35,000  for  general 
improvements  will  be  sold  Nov.  6  by  C. 
E.  Udell,  secretary  Union  Gap  Irrigation 
District. 

Grandvlew,  Ore. — Suttle  Lake  Irrigation 
Dist.  bonds  for  $600,000  will  be  sold  Nov. 
22  by  C.  I.  Henline,  Secy.  Bd.  Directors. 

Irrigation  —  Grants  Pass,  Ore. — The 
State  Engineer  ai  Salem  has  granted  a 
permit  to  the  Rogue  River  Public  Service 
Corporation  of  Grants  Pass  to  appro- 
priate water  for  irrigation  of  12,460  acres. 

Canal      Improvement — Medford,      Ore. — 

Reported  Rouge  River  Canal  Co..  Med- 
ford, will  spend  $250,000  in  enlarging 
canal  three  times  present  size,  and  in 
constructing  a  10-mile  extension  to  Hop- 
kins Canal,  and  building  laterals  and 
making  other  improvements.  Patrick 
Welch,  railroad  contractor  of  Spokane,  is 
interested   in   this  company. 

Irrigation— Oregon. — Permits  for  appro- 
priation of  water  for  municipal  purposes 
for  Amity  Halfway,  Newport.  Port 
Orchard.  Tillamook  and  Marshfleld  and 
for  irrigation  of  2.3,143  acres  of  land  have 
Ijeen  issued  by  State  Engineer  at  Salem; 
210  milps  canals  and  pipe  lines,  cost 
about  $891,242.  is  contemplated:  also  con- 
struction of  15  reservoirs,  cost  $573  800. 
Among  permits  issued  was  one  to  Rogue 
River  Public  Service  Cor.  of  Grants  Pass 
to  divert  water  from  Rogue  River  for 
irrigation  of  12,640  acres. 

Irrlaatlon — Salem,  Ore. — Reported  sur- 
vevs  win  be  completed  about  Dec  15  fo- 
the  reclamation  of  75  so.  miles  on  French 
Prairie  Mr.  Chaplin,  County  Agricultur- 
ist, of  Mnrion  County.  Salem,  may  be  able 
to  give  further  information. 

Irrigation  —  Lindsay,  Cal.  —  Property 
owners  of  Lindsay-Strathmore  Irrigation 
Dist.  have  formed  a  company  with  John 
Burr.  Charles  K.  Towt  and  others  as  a 
board  of  directors.  Preliminary  surveys 
have  heen  made  and  engineering  esti- 
mates place  cost  at  $1,600,000. 

Dry-dock — San  Francisco,  Cal. — Plans 
of  Union  Iron  Wks..  San  Francisco,  for 
dry-dock  1000  ft.  long  and  110  ft.  wide  tc 
be  constructed  at  Hunters  Point  San 
Francisco,  approved  by  Secretary  of 
Navy,   Washington,   D.    C. 

Irrigation  —  MInersvllle,  Utah.  —  The 
Delta  Land  &  Water  Company  and  the 
Minersville  Irrigation  Company,  at  Min- 
ersville,  are  considering  the  installation  of 
a  lateral  system  of  water  distribution 
over  12,000  acres  of  land  in  Beaver 
County.  Company  contemplates  install- 
ing a  system  of  concrete  and   steel  weirs. 

Hydroelectric      Plant— Oneida,      Idaho 

An  addition  is  to  be  erected  to  the  hvdro- 
ele'-tric  power  plant  of  the  Utah  Power 
&  Light  Co.  on  Beaver  River,  and  in- 
cludes enlareement  of  pres-jnt  power 
house,  installation  of  additional  equip- 
ment, construction  of  new  steel  penstock 
connecting  power  hou.se  and  reservoir 
and  construction  of  a  second  10,000  k  vv 
unit  to  the  present  plant.  It  is  estimated 
that  these  improvements  will  cost  ap- 
proximately $250,000. 

BIDS      DESIRED. 

Dredging — New  York.  N.  Y. — Until  Nov 
9.  by  R.  A.  C.  Smith.  Comr.  of  Docks,  for 
Contract  1482,  furnishing  labor  and  ma- 
terial for  dredging  in  the  Borough  of 
Manhattan.      Security   $5,000. 

Dredging— Philadelphia,  Pa.— Until  Nov. 
22  by  U.  S.  Engineer's  Office.  Philadelphia, 
for  dredging  in  Delaware  River  on  Pelle- 
yue.  Cherry  Island  and  Deep  Water  Point 
lighthouse  ranges,  advertised  in  Engineer- 
ing Record. 

Dredging— Cleveland,  Ohio.— Until  Nov. 
26  by  U.  s.  Engineer's  Office,  Cleve'and. 
for  dredging  In  Cleveland  Harbor,  Ohio, 
advertised  in  Engineering  Record. 

Flood  Protection  Wall  —  Portsmouth, 
Ohio.— Intil  Nov.  17  by  William  Gergens. 
Director  Public  Service,  for  constructing 
second  section  of  flood  protection  wall, 
■  \?.'',VJ'*'^  '"  KiRineering  Record.  George 
.■>.   Wilhelm,  City  Engineer. 

Levee  Work— Cairo,  III.— Until  Nov.  10 
I'/.ft.,  ^'■*'  *  Lakes  Commission,  905  State 
Building,  Chicago  (Charles  Christmann, 
Secy.),  for  levee  repair  in  Cairo,  adver- 
tised   in   I'.ngineering   Record. 

,.K^yt?  Work— Council  Bluffs,  Iowa.— 
I  ntil  Nov.  3  by  County  Board  Supervisors 
for  constructing  levee  in  Lewis  Township 
I  miles  long,  to  consist  of  27,910  cu.  yd. 
embankment,  etc.    J.  D,  Hannan,  Co.  Aud. 

Ditch— Sioux  City,  Iowa.— Until  Nov.  9 
by  Board  of  Supervisors  for  constructing 
upper  Wolf  Creek  ditch  and  laterals,  ad- 
vertised In  Engineering  Record.  E  E 
Hosmer,   Co.    Auditor. 

Ditches— Blue  Earth,  Minn.— Reported 
desired  until  Nov.  5  by  .lesse  L.  Herring, 
Co.  Aud.,  for  constructing  county  ditches 
Nos.  3.-,.  36  and  .18.  Probable  cost  $40,542. 
Carl  L.  Hagger,  Calvin  N.  Krosch  and 
Robert  Miller,   Engrs.   for  districts. 


Ditches— Marshall,  Minn.— Until  Nov.  8 
bv  Ernest  Sheperd,  Co.  Aud.,  for  con- 
structing ditches,  in  all  about  118,573  ft. 
of  5  to  24-in.  tile.  Estimated  total  cost 
$33,125. 

Ditch — Princeton,  Minn. — Reported  de- 
sired until  Nov.  8,  by  W.  C.  IDoane,  Co. 
Aud.,  Princeton,  for  constructing  County 
Ditch  11,  main  ditch  and  branch  1,  36,- 
885  yds.     Probable  cost,  $45,094. 

Ditch — Slayton,  Minn. — By  E.  V.  O'Brien, 
Co.   Auditor,    Slayton,    for   ditch   work   as 

follows: 

Until  Nov.  13— Ditch  No.  46.  Approxi- 
mately 49,875  ft.  6  to  24  in.  tile,  cost  $11,- 
948.  Ditch  No.  47,  approximately  15,400 
ft.  6  to  16  in.   tile;  cost  $2,794. 

Until  Nov.  16— Ditch  No.  13.  Approxi- 
mately 81,600  ft.  6  to  26  in.  pipe;  cost 
$24,772,  and  Ditch  No.  7,  50,200  ft.  6  to  30 
in.    tile,    cost   $2,669. 

Retaining     Wall — Kansas     City,     Kan. — 

Until  Nov.  3,  by  P.  J.  Broil,  Secy.  Kaw 
Valley  Drainage  Dist.,  Kansas  City,  for 
constructing  1525  cu.  yd.  reinforced  con- 
crete wall  along  harbor  line  on  west  bank 
of  Kansas  River  near  East  Kansas  Ave- 
nue: also  for  1411  lin.  ft.  concrete  retain- 
ing wail  and  the  enlargement  or  remodel- 
ing of  approximately  2700  lin.  ft.  of  pres- 
ent east  subway  wall  along  Kansas  City 
Southern  Railroad  tracks  between  Cen- 
tral Avenue  and  Kansas  Avenue  west 
bank  of  Kansas  River. 

Dam — Albuquerque,  N.  M. — LTntil  Nov. 
10,  by  A.  E.  Walker,  Co.  Clk..  for  exten- 
sion of  diversion  dam  on  west  bank  of 
Rio  Grande  River  above  Barelas  Bridge 
by  driving  13  piles  35  ft.  long  and  12  piles 
30  ft.  long  for  extending  said  dam  96  ft. 

Retaininq  Wall — Sanger,  Cal, — Reported 
desired  until  Nov.  1,  D.  M.  Barnwell,  Clk. 
Bd.  Superv.,  Fresno,  for  constructing  four 
retaining  walls   near  Sanger. 

Gates  for  Dam — Ottawa,  Ont. — Until 
Nov.  10.  by  R.  C.  Desrochers.  Secy.  Dept. 
Pub.  Wl<s..  Ottawa,  for  constructing  steel 
gates,  towers  and  operating  machinery  for 
regulating  dam  Big  Chaudiere  Falls, 
French   River.   Ont. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

•  Dry  Docks — Boston,  Mass. — Contract 
awarded  Holbrook,  Cabot  &  Rollins  Cor- 
poration, New  York,  for  constructing  the 
$3,000,000  dry  dock  has  been  signed  by  the 
port  directors. 

Shore  Protection  —  Wlnthrop,  Mass. — 
The  following  are  the  four  lowest  bids 
opened  Oct.  20  by  the  Harbor  and  Land 
Commission,  Boston,  for  protection  for 
Wlnthrop  shore — (a)  2385  cu.  vd.  of  con- 
crete, (b)  518  lin.  ft.  pile  and  timber  Jetty, 

(c)  60  lin.  ft.  nile  and  timber  bulkhead. 
Id}  total:  W.  L.  Miller  Co..  Boston,  (a) 
$6,09,  (b)  $8,  (c)  $6.33,  (d).  $19. 030:  D.  F. 
Crowley.  Quincy,  Mass.,  fa)  $6.30,  (b) 
$7.70,  (c)  $4.90,  (d)  $19,289;  Bay  State 
Dredging  Co.,  Boston,  Mass.,  (a)  $6.80, 
(b)  $6.50,  (c)  $4.  (d)  $19,805;  Coleman 
Lrothers,    (a)    $8.50,    (b)    $9.10,    (c)    $7.70, 

(d)  $20,247. 

•State    Canal    Work— Albany,    N.    Y. — 

Following  are  total  of  four  lowest  bids 
opened  Oct.  26  by  W.  W.  Wotherspoon 
State  Superintendent  Pulilic  Works  for 
Terminal  Contract  20— constructing  a 
barge  canal  terminal  at  Syracuse:  Walsh 
Construction  Co.,  Davenport.  Idaho,  $419.- 
F59:  The  Sherman-Statler  Co..  Lyons. 
*455,935:  .lames  Stewart  &  Co.,  Inc.,  New 
York.  $481,705.  and  Eastover  Construc- 
tion   Co.,    Utica.    $492,622. 

•Retaininq  Wall — Augusta,  Ga.— Con- 
tract for  constructing  concrete  retaining 
wall  on  either  side  of  the  bridge  at  Fifth 
Street  awarded  by  River  and  Harbor 
Comn.  to  Municipal  Improvement  Co.,  at 
54,900. 

•  Levee    Improvements  —  New   Orleans, 

La. — Contract  awarded  Don  B.  Hean  & 
Son  by  State  Bd.  Engineers  for  construct- 
ing McCurdy  and  Deer  Range  to  Junior 
levees,  approximately  170,000  cu.  yd.  of 
earthwork,  at  17.23  cts.  per  cu.  vd.  Work 
includes  clearing,  grubbing,  placing  ma- 
terial, etc. 

Cincinnati,  Ohio — The  lowest  bid  opened 
Oct.  15  by  U.  S.  Engineers  Office  for  re- 
constructing in  concrete  ton  of  spillway  at 
dam  No.  4.  Muskingum  River,  submitted 
by  Clifton  Bros,  of  Zanesvii:e,  at  $4,370. 

•  Ditches — Mjinkato,  Minn.  —  Contract 
awarded  by  county  commissioner  to  G  E 
Gilbertson.  St.  James,  for  18,209  ft.  8  to  26- 
in.  tile  with  concrete  headwall,  etc.  (bids 
opened  Oct.  19)  at  $15,727.  C.  L.  Kennedy, 
County  Auditor. 

•  Irrloatlon  —  Newell,    S.     D.— Contract 

awarded  Oct.  U  by  the  U.  S.  Reclamation 
.Service  Bureau  for  constructing  approxi- 
mately 3285  lin.  ft.  60-in.  and  460  lin.  ft. 
24-ln.  wood  stave  pipe  for  the  Belle 
Foiirche  Project  to  the  Pacific  Tank  & 
T'ipe  Co.,  318  Market  Street.  San  Fran- 
cisco, Cal.,  for  redwood  unpainted,  at 
$12,454. 

•  Irrigation  —  Malta,  Mont  — Contract 
awarded  liy  the  U.  S.  Reclamation  Serv- 
ice for  earth  works  and  structure  of  the 
Bowdoin  Canal,  first  unit.  Milk  River  irri- 
gation prolect,  Montana,  as  follows:  To 
.lames    O'Connor.    Saco,    Mont.,    schedules 

1  and  2,  involving  132,410  cu.  vd.  of  exca- 
vation and  9000  cu.  yd.  overhal  at  $18  618; 
to  Jurgens,  Booth  &  Co.  of  Glasgow, 
schedules  3  and  4.  involving  81,000  yd.  of 
excavation,  450  cu.  yd.  of  reinforced  con- 
crete, 420  sf|.  yd.  dry  p.iving,  placing  of 
30,000  lb.    of  steel    reinforcements,   placing 


in  wooden  structures  about  12  M.  ft.  lum- 
ber. Work  is  located  17  miles  east  of 
Malta   on   Great   Northern   Railway. 

•  Irrigation  —  Malta,  Mont.  —  Contract 
awarded  hv  the  U.  S.  Reclamation  Serv- 
ice to  Jurgens,  Booth  &  Co.  of  Glasgow, 
Mont.,  for  building  structures  on  the  Nel- 
son reservoir.  South  Canal,  Milk  River 
irrigation  project,  at  ?34,081.  Work  in- 
volves about  25,000  cu.  yd.  of  excavation, 
1700  cu.  yd.  of  concrete,  placing  of  115,000 
lb.  steel  reinforcement,  erection  of  450 
lin.  ft.  of  metal  flume  and  placing  in 
wooden  structures  about  85  M.  ft.  lumber. 

Irrigation      Work-rPowell,      Wyo.— The 

following  are  the  totals  of  bids  opened 
Oct.  20  by  the  U.  S.  Reclamation  Service, 
Powell,  for  earth  work  and  structures, 
first  unit,  Frannie  Division  of  the  Sho- 
shone project,  Wyoming,  (a)  first  sched- 
ule, (b)  schedule  2,  (c)  schedule  3,  (d) 
schedule  4,  (e)  schedule  5:  J.  E.  Hilton, 
Billings,  (a)  $48,315,  (b)  $33,330,  (c)  $32,- 
295:  Tibbs  &  Taggart,  Cowley,  Wyo.,  (a) 
$45,090  (b)  ?29,600,  (c)  $32,270;  R.  M. 
Lynn,  Lovell,  (b)  $27,076;  Threet  Brothers 
&  Jolley,  Lovell,  (a)  $46,490,  (b)  $31,440, 
((■)  $32,270,  (d)  $11,179.  (e)  $58,365;  Secur- 
itv  Bridge  Co.,  (d)  $10,458,  (e)  $54,628; 
Billings  Engineering  &  Contracting  Co., 
Billings,    Mont.,    (d)    $10,520. 

•  Levee  Improvements — Butler  Mo. — 
Contract  awarded  to  A.  Bennema,  303  W. 
111th  Street,  Chicago,  for  constructing 
about  10  miles  of  levee  along  Maries- 
Des  Cvgnes  River,  at  8.74  cts.  per  cu.  yd. 
In  all  about  150,000  cu.  yd. 

•  Drainage — Marlon,  Ark. — Contract  for 
cleaning  out  Big  Creek  in  Drainage  Dist. 
No.  5,  from  Wapponnocco  Outing  Club  to 
where  it  empties  into  Tyronza  River,  a 
distance  of  18  miles,  awarded  E.  M.  Ford, 
at  J900  per  mile. 

•  Riprap — Galveston,  Tex. — Contract  lor 
furnishing  at  foot  of  seawall  20,000  tons 
rock,  weighing  not  less  than  125  lb., 
awarded  Hawley  &  Fridner,  Galveston,  at 
$2.64  per  ton.  David  M.  Picton  &  Co., 
Galveston,  bid  $3.95,  and  William  Moore, 
Texas  City,  $3.45  per  ton  for  same  weight 
(bids  opened  Oct.  18  by  County  Commis- 
sioners). 

i>ollowing  are  bids  opened  same  time 
and  place  as  above  for  filling  required  for 
the  seawall;  Bowers  Southern  Dredging 
Co.,  Galveston,  250,000  cu.  yd.,  15  cts.; 
350,000  cu.  yd.  41  cts.;  500,000  cu.  yd.,  37 
cts.;  Standard  American  Dredging  Co., 
Galveston,  bid  37.75  cts..  35  cts.  and  29. .i 
cts.  respectively.     John  M.  Murch,  Co.  Aud. 

Main   Canal   &   Tunnel — Modesto,   Cal. — 

The  following  are  the  unit  figures  of  the 
four  lowest  bids  opened  Oct.  16  by  the 
Board  of  Directors,  Modesto  Irrigation 
District,  for  enlarging  Main  Canal  &  Tun- 
nel: (a)  C.  W.  Richards.  Oakdale,  $33,539; 
(b)  W.  J.  Schmidt,  Berkeley,  $34,569:  (c) 
Peart  Brothers,  Lagrange.  $36,678;  (d)  F. 
Rolandi,    San   Francisco,    $39,046: 

(a)      (b)      (c)     (d) 
13,000    cu.     yd.     earth 

excav $0.16  $0.30  $0.46  $0.49 

28,900  cu.  yd.  hardpan 

excav 0.81     0.71     0.82     0.84 

7,000    cu.    yd.     tunnel 

excav 1.15     1.45     1.00     1.20 

•  Main  Canal — Modesto,  Cal. — Contract 
for  constructing  main  canal  below  dam 
(bids  opened  Oct.  16  by  the  Modesto  Irri- 
gation D'strict)  awarded  Peart  Brothers 
of  Lagrange,  at  $2,500.  Contract  for  con- 
structing lower  main  canal,  five  struc- 
tures, to  Barrett  &  Hilp  of  San  Francisco, 
at  $6,209. 

•Irrigation  —  Modesto.  Cal.  —  Contract 
awarded  by  Board  of  Directors  of  Mo- 
desto Irrigation  District  to  Tibbitts  Pa- 
cific Co.,  ■  San  Francisco,  at  $9,080,  for 
constructing  a  reinforced-concrete  pro- 
tecting face  and  curtain  wall  on  the  up- 
stream face  of  dam  No.  6,  Dallas  reser- 
voir. C.  S.  Abbott,  secretary  Board  of 
Directors. 

•Pier  —  San  Francisco,  Cal. — Contract 
for  constructing  Pier  29  awarded  Clinton 
Construction  Co.,  at  $283,230.  Leo  Lee, 
Jr.,   Secy.   Harbor  Commissioners. 

Bulkhead  Shed — San  Juan,  Porto  Rico — 
Following  are  the  bids  opened  Oct.  1  by 
Harbor  Board  for  constructing  a  bulkhead 
shed  at  San  Juan:      (a)    841-ft.   shed;    (b) 


529-ft.  shed;  (c)  1  crane;  (d)  2  cranes: 
Engineer's  estimate,  (a)  $79,976,  (b)  $54,- 
173,  (c)  $17,000,  (d)  $28,000;  J.  Benltez,  (a) 
$72,975,  (b)  $51,473,  (c)  $17,583,  (d)  $30,498; 
P.  J.  Carlin  Constr.  Co.,  (a)  $78,800,  (b) 
$53,000,  (c)  $17,000,  (d)  $29,000;  John 
Monks  &  Sons,  (a)  $83,138,  (b)  $56,957,  (c) 
$19,000,  (d)  $34,000;  Snare  &  Trlest,  New- 
York,  (a)  $84,800,  (b)  $59,660,  (c)  $18,300, 
(d)  $33,700. 

•Piers — Honolulu,  T.  H. — Contract  for 
constructing  reinforced  concrete  piers 
Nos.  8,  9  and  10.  at  foot  of  Fort  Street, 
awarded  Lord  Young  Engineering  Co., 
Honolulu,  at  ?295,000  (bids  opened  Sept. 
22).  Other  bidders:  Tibbitts  Paciflc  Co., 
806  St.  Clair  Building,  San  Francisco, 
Cal.,  $357,900;  Healy-Tibbltts  Constr. 
Co.,  Market  and  Main  Streets,  San  Fran- 
cisco, Cal.,  $371,000,  and  Hawaiian  Dredg- 
ing Co..  Stragenwald  Building.  Honolulu, 
T.  H.,  at  $389,771.  D.  Ellerbrock,  Asst. 
Clerk   Board   Harl>or  Commissioners. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

Mllford,  Pa.— Construction  of  railway 
from  Milford  to  Port  Jervis.  about  eight 
miles,  being  considered.  Glfford  Pinchot, 
Milford,    is    interested. 

Decatur,  Ind. — Fort  Wayne,  Decatur  & 
Southern  Traction  Co.,  plans  to  build 
railway  from  Decatur  to  Berne,  12  miles. 

St.  Louis,  Mo. — United  Railways  Co.  re- 
ceived permits  from  Bd.  Public  Service  to 
construct  thirty  loops,  curves  and  exten- 
sions; cost  about   $125,000. 

Beaumont,  Tex. — Plans  beting  consid- 
ered bv  A.  R.  Crawford.  Normangee,  to 
construct  an  electric  railway  from  Beau- 
mont to  Waco,  via  Normangee,  Madison- 
ville,   Huntsville  and   Cold  Spring. 

San  Antonio,  Tex. — San  Antonio  &  Aus- 
tin Interurban  Ry.  Co.  plans  to  extend 
railway  through  New  Braunfels,  Hunter, 
.«an  Marcos,  Kyle,  Buda  and  Manchaca. 
V.  P.  Brown.  San  Antonio,  said  to  be 
interested. 

Drumrlght,  Okla. — Sapulpa  &  Field  Ry. 
Co.  plans  to  construct  an  electric  railway 
from  Drumrlght  to  Depew  or  Stroud.  J. 
A.  Frates,  St.  Louis,  Mo.,  Pres.;  C.  F. 
Hopkins,    Sapulpa,    Gen.    Mgr. 

Ogden,  Utah. — Salt  Lake  and  Utah 
Railway  (W.  R.  Armstrong,  Gen.  Mgr.  & 
Ch.  Engr. ).  contemplates  extension  to 
Payson. 

BIDS     DESIRED. 

Boston,    Mass. — See    "Miscellaneous." 

Brooklyn,  N.  Y. — Until  Nov.  5  (readver- 
tisement)  bv  Putilic  Service  Commission, 
First  Dist.,  154  Nassau  Street,  New  York 
(Travis  H.  Whitney,  Secy.)  for  construc- 
tion of  station  finish  for  11  stations  on 
the  Broadway-Fourth  Avenue  Rapid 
Transit  Railroad.   Borough  Brooklyn. 

New  York,  N.  Y. — Until  Nov.  12,  by 
I'ublic  Service  Comn.  for  First  Dist.  (T. 
H.  Whitney.  Secy.),  154  Nassau  Street, 
for  installation  of  tracks  for  a  portion 
of  Steinway  Tunnel  Rapid  Transit  Rail- 
road, to  be  known  as  Steinway  Tunnel 
Extension,  Astoria  Line  and  Corona  Line, 
in  Borough  of  Queens. 

PRICES     AND     LETTINGS. 
•kindicates  award  of  contract. 

•  Philadelphia,  Pa, — Contract  reported 
awarded  bv  the  Department  of  City  Tran- 
sit to  McClintic-Marshall  Company,  Morris 
Building,  for  erecting  the  steel  superstruc- 
ture of  three  of  the  sections  of  the  Frank- 
fort Elevated  line  extending  from  Girard 
Avenue  North  tn  Unit.v  Street,  Frankfort, 
at  $1,455,000   (bids  opened  Oct.   19). 

•  Newton,  Kan. — Contract  for  construct- 
ing Newton,  Kansas  &  Nebraska  Ry.  (S. 
O.  Waddell,  Ch.  Engr.,  Newton),  through 
Harvey,  McPherson,  Dickinson,  Saline, 
Clay  and  Washington  Counties,  awarded 
to   Newton  Constr.  Co.,   Newton. 


•  Philadelphia,  Pa.— Following  are  unit  figures  of  bids  opened  Oct.  19  by  Depart- 
ment of  City  Transit  for  Contract  518  (grouping  contracts  512.  513  and  514,  steel 
superstructure  and  appurtenant  work  in  Front  Street.  Kensington  Avenue  and 
Frankford  A\enue  from  south  of  Girard  Avenue  to  south  of  Unity  Street) — (a) 
McClintic-Marshall  Co.,  Morris  Building,  $1,476,555  (awarded  contract);  (b)  E.  E. 
Smith  Contracting  Co..  10]  Park  Avenue.  New  York.  $1,744,586;  (c)  The  Conners 
Brothers  Company,  Inc.,  «4  West  Eighty-eighth  Street,  New  York,  $1,706,485: 

•(a)         (b)         (c) 

10,000  lb.  riveted  steel  girders $0.0315  $0.0425  $0.04 

10,000  lb.  rolled  steel  beams .' 0.029       0.0425     0.04 

10,000  lb.  steel    columns 0.04         0.0425     0.04 

10.000  lb.  steel    rods 0.04         0.03         0.035 

10,000  lb.  iron    castings 0.025      0.04         0.05 

100  cu.  yd.  e.vcavation 1.25         2.00         2.00 

100  cu.  yd.  concrete    10.00         8.00         7.50 

100  sq.  yd.  asphalt    paving 4.60         2.50         3.00 

100  sq.  yd.  new   granite    block    paving 4.50         4.00         3.50 

100  sq.  yd.  new    vitr.    block    paving 4.50         3.00         3.00 

100  sq.  yd.  new  wood  block  paving.... 4.50         4.00         3.50 

100  sq.  yd.  granite,  wood  or  vitr.  block  repaying,  concrete  base     2.25         4.00         2.25 
100  sq.  yd.  granite.  V7O0d  or  vitr.  block   repaying,  gravel   base..     2.00         3.00         1.50 

100  sq.  yd.  granolithic  sidewalk  paving 1.50         2.00       ,1.50 

100  sq.  yd.  flagstone    sidewalk    repaying 0.75         3.00         1.00 

100  sq.  yd.  brick    sidewalk    paving 1.00         2.00         3.00 

100  lin.  ft.  e-in.   straight   granite  cuib 1.00         1.50         S.26 

100  lin.  ft.  8-in.  straight  granite  curb 1.20        2.50         3.60 

100  lin.  ft.  6-in.  or  8-in.  curved  granite  curb 2.25         3.00         4.00 

100  lin.  ft.  granolithic    curb 0.55         I. OS        0.80 

100  lin.  ft.  resecting  stone  curb 0.50         0.80        O.SO 

1  M  ft.   vellow  pine  lumber 55.00      40.00      «6.0» 

Force  account,  $10,000:   fa)  12V.  per  cent,  (b)  15  per  cent,   (c)  10  per  cent. 
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RAILROADS 


PROPOSED     WORK. 

Tula*.  Okl«.— J.  A.  Prates  of  Sprlng- 
ni Id  Mo..  Is  reported  president  of  bapulpa 
A  oil  Fields  R.R.  Co..  with  headquarters 
at  Tiilsa.  which  proposes  constructing  a 
rallroiid  between  Urumright  to  some  point 
on  the  Frisco  west  of  Tulsa. 

Seattia,  Wash.— Reported  Northern  Pa- 
cific R.R  Co.  (\V.  L.  Darling,  Ch.  Engr., 
St  Paul.  Minn.)  will  soon  construct  a 
1000- ft.  pile  trestle  connecting  present 
right-of-way  with  the  Plummer  Street 
grade:  cost  $25,000. 

Band,  Ore.— Reported  Oregon,  Califor- 
nia A  Eastern  Ry,  has  been  Incorporated 
with  F.  B  Ellis,  Pres.,  and  William  Miller. 
Secy.,  and  will  build  a  line  from  Bend, 
Crook  County,  to  Lakeview,  Lake  County, 
with  branch  lines.  Main  offlce  of  the 
company  to  be  Carson  City,  Nev. 

BIDS     DESIRED. 

London,  England.— Until  Nov.  17  by 
Peter  McBrlde,  Agent  General  for  Vic- 
toria, Melbourne  Place.  Strand,  London, 
W.  C,  England,  for  "Contract  L6,"  fur- 
nishing and  delivering  768  copper  tubes 
15  ft.  2%  In.  long  and  5  6/16  In.  x  6  B.  W. 
O.,  and  396  copper  tubes  13  ft.  74  In.  long 
X  5  1/16  In.  X  B.  W.  G.,  advertised  in  En- 
gineering Record.  John  Coates  &  Co., 
Ltd.,  Consulting  Engineers,  IIB  Victoria 
Street,  London.  S.  W. 

PRICES     AND     LETTINGS. 
irlndicatea  award  of  contract. 
Philadelphia,  Pa. — See  "Bridges." 
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PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

Eattport,  Me. — Building  Committee  ap- 
pointed, of  which  the  Mayor  Is  a  member. 
to  erect  Shead  High  School;  probable 
cost  $35,000. 

New  London,  Conn. — Contract  soon  to 
be  let  for  erecting  three-story  and  base- 
ment, atone  dormitory  for  Connecticut 
College  for  Women.  Ewing  &  Chappell. 
Archts.,    101    Park    Avenue,    New    York, 

N.  y. 

Brooklyn,  N.  Y. — Plans  filed  for  5-story 
brick  school  to  be  erected  at  Wilson  Street 
and  Bedford  Avenue  for  city  of  New 
York,  cost  $100,000.  C.  J.  B.  Snyder, 
Archt.,  500  Park  Avenue.  New  York  City. 

Trenton,  N.  J. — All  bids  opened  Oct.  19 
for  erecting  laboratory  tor  Department  of 
Conservation  and  Development  have  been 
rejected,  being  In  excess  of  the  appro- 
priation.    Alfred  Gasklll.   Director. 

Ablnoton,  Pa.— BIssell.  Slnkler  &  Tll- 
den.  Bailey  Building.  Philadelphia,  are 
architects  for  proposed  nurses'  home  for 
Ablngton  Memorial  Hospital. 

Wllklnsburg.  Pa.— Ingham  &  Boyd. 
Vandergrlft  Building.  Pittsburgh,  selected 
to  prepare  plans  for  two-story  fireproof 
school  to  be  erected  at  Wallace  and  Cen- 
ter Streets;   cost  $30,000. 

Farnhurst,  Del.— Reported  Governor  at 
Dover    has    sold    $60,000    bonds    for    Im- 

Rrovements    to    State   Hospital    at    Farn- 
urat. 

Washington.  D.  C— Naval  Consulting 
Board  reported  to  have  recommended 
erecting  naval  research  and  experimental 
laboratory:  cost  approximately  $5,000,000 
for  buildings  and  equipment. 

Florence,  8.  C.— School  bonds  reported 
sold.  W.  J.  Wllklns  of  Florence  prepar- 
ing plans.  *^     ^ 

Jacksonville,  Fla.  —  School  bonds 
amounting  to  $600,000  sold.  Plans  being 
prepared  as  follows:  By  Mark  &  Sheftall. 
Clark  Building,  for  South  Jacksonvll  e 
School.  16  rooms,  cost  about  $90,000-  M 
S-..°'!f*i**'i  '?5^  O^"*  Street.  West  River- 
side School.  12  rooms,  cost  about  $75,000; 
5..X;  ?"!?*"?•  ?'•  James  Building.  Panama 
i  School,  8  rooms,  cost  about  $60,000. 
JCr  .*'2R,  J.^^^*"'  Riverside  School,  coat 
B^i  ii„r"i?""' a"'i"''2'f?  Holmes.  Duval 
Si'."'l"i5:  J'*«A^S!;'"«''«'''  Schoo'.  8  rooms. 
RSh«'~Slif.5?'""'''x^"''.'*-  A.  Benjamin 
sit  •?     Building,     Northeast     Springfield 

^nS^  ■,„'  'SPT'  =""!,'  «*•""'  tBO.OOO.  and 
TbS^t  $60.0o5"'    «''^"«'""<'    School,    cost 

.n?Vo"'$'3*0.0?o'"rVoHerjol§°'""    '''"°""*- 

ln?".«^'JuP'"°~^t'""  '^°'"'''  conslder- 
at'p^v  a?,"*.*  '"'J";?J  ""  Whittler  site. 
mont  S"^**'  *"<'  Chapel  Road,   Edge- 

Co'ii?.T*'v".jB,11°-.~5''*''"°"  <"  Sandusky 
Si?r".rLs'?*arC't'",l?o°o"fr'   ^"'template^ 

£'K';o^5'?i^«=rsV''°F"^%!?lr- 

Clk.  Somervllle  Village  Bd    Educ  " 
aiZo'''?o  ToW^^7*="?r  ,°'  fireproof  ad- 
Kble" cJ.Ttso.ooo""'"**'   contemplated; 
Ba?Jd"bl''*S-1mi"''^?"ta"^e  plans  pre- 
•TSt.  Vnd£'"",.f-    P.'i"'*P.    State    tlfe 


achML  '"'"*"»«~"«'     'or 


proposed     high 


Warsaw,  Ind. — School  Board  contem- 
plates erecting  new  $4U.000  grade  school. 

Detroit,  Mich. — Erection  of  five  or  six- 
story  school  to  cost  $350,000  being  con- 
sidered.   Dr.  Chadsey.  Supt.  of  Schools. 

Springfield,  III. — The  detailed  plans  pre- 
pared by  W.  B.  Ittner  of  St.  Louis.  Mo., 
and  George  H.  Helmle  of  Springtleld  for 
the  proposed  high  school  have  been  sub- 
mitted to  the  Board  of  Education;  cost 
$400,000. 

Harry  Relger  of  Springfield  selected  to 
prepare  plans  for  the  Dubois  School;  ap- 
proximate ccst  $75,000. 

Reported  plans  being  laid  for  a  $1,000,000 
Centennial  Memorial  Building  to  be 
erected  In  1918.  Senator  E.  S.  Smith  of 
Springfield  member  of  the  Centennial 
Building  Committee. 

Alta,  Iowa — Plans  being  prepared  by 
Smith  &  Keffer.  Youngerman  BIdg..  Des 
Moines,  for  proposed  consolidated  school 
at  Alta:  probable  cost  $80,000. 

Claremont,  Minn. — All  bids  opened  re- 
cently by  School  Board  for  remodeling 
old  building  and  erecting  an  addition 
have  been  rejected  as  being  too  high. 
Bids  will  be  asked  again  for  the  remodel- 
ing, but  the  erection  of  the  addition  will 
be  postponed  for  the  present. 

Lafayette,  Minn.— Citizens  of  Lafayette 
School  District  have  voted  $500,000  for 
erecting  a  school. 

Carthage,  Mo.— Bonds  for  $100,000  re- 
ported to  be  sold  Nov.  11  by  L.  M. 
Thomas.  Co.  Clk.,  for  sanitarium. 

Corsicana.  Texas— Citizens  voted  $125,- 
000  bonds  for  school  improvements. 

Gainesville,  Tex.— Plans  approved  for 
two  dormitories  to  be  erected  at  State  In- 
dustrial  School   for   girls;    cost   $50,000. 

Belllngham,  Wash.— Reported  contract 
soon  to  be  let  for  erecting  proposed  con- 
crete and  brick  Central  High  School;  coat 
$75,000.  Heath  &  Gove.  Archts..  National 
Realty  Bldg..  Tacoma. 

Red  Bluff,  Cal. — Citizens  voted  $90,000 
bonds  for  erecting  new  high  school,  plans 
for  which  have  been  prepared. 

BIDS     DESIRED. 

Danvers,  Mass.— Until  Nov.  5  by  Board 
Trustees,  Independent  Agricultural  School 
(James  C.  Poor,  Pres.),  at  ofllce  County 
Commissioners  at  Salem,  for  erecting 
school  at  farm  of  said  school  in  Hathorne, 
Danvers.  John  H.  Bickford  Co..  Archts.. 
110  State  Street.  Boston. 

Fort  Terry,  N.  Y.— Until  Nov.  26  by 
Constructing  Quarter  Master.  Fort  H.  G. 
Wright  N.  Y.,  for  constructing  double 
set  officers  quarters  at  Fort  Terry,  adver- 
tised in  Engineering  Record. 

Napanoch,  N.  Y.— Until  Nov.  13  by 
State  Board  Managers  of  Reformatories, 
at  Elmira  Reformatory,  Blmira.  for  fur- 
nishing structural  steel  and  interior  steel 
sash  for  hospital  at  Eastern  Reformatory 
at  Napanoch.  advertised  in  Engineering 
Record.  Lewis  F.  PUcher,  State  Archi- 
tect, Albany. 

Lebanon,  Pa. — Reported  desired  until 
Nov  3  by  J.  H.  Selzer,  Secy.  Bd.  Educ, 
for  erecting  high  school  at  Sixth  and 
High  Streets.  Separate  bids  will  be  re- 
ceived for  plumbing  and  electric  work. 
A.  A.   Richter.  Archt..   Reading. 

Pittsburgh,  Pa.— Until  Nov.  9.  by  Hyatt 
M.  Cribbs,  Co.  Controller,  and  Robert 
Swan.  Dir.  Dept.  Pub.  Wks..  for  plaster- 
ing, imitation  stone,  metal  lathing  and 
furring;  bronze  work;  hollow  metal  doors; 
interior  marble  work;  structural  glass; 
tile  work,  etc.,  for  new  City  and  County 
building.  Edward  B.  Lee  and  Palmer, 
Hornbostle  &  Jones.  345  Fourth  Avenue. 
Pittsburgh.  Archts.  _ 

Until  Nov.  10  by  Hyatt  M.  Cribbs,  Co. 
Controller,  and  Robert  Swan.  Dlr.  Dept. 
Pub.  Wks..  for  rough  carpentry  work, 
cabinet  work  and  setting,  etc..  for  new 
city  and  county  building.  Edw.  B.  Lee 
and     Palmer     Hornbostel     &     Jones,     345 

Fourth    Avenue.    Pittsburgh.   Archts. 

Pittsburgh,  Pa.— Until  Nov.  11.  by  Hyatt 
M.  Cribbs,  Co.  Contro.ler.  and  Robt  Swan, 
Dlr.  Dept.  Pub.  Wks.,  for  vault  doors; 
electric  elevator  and  lifts:  mall  chutes: 
sidewalks  and  paving  of  new  County  and 
City  Building.  Edw.  B.  Lee  and  Palmer, 
Hornbostel  &  Jones,  Archts.,  345  Fourth 
Avenue,  Pittsburgh. 

Somervllle,  O.— Until  Nov.  20,  by  F.  W. 
Peter.  Clk.  Bd.  Educ..  for  furnishing  ma- 
terial and  erecting  fireproof  school.  E.  J. 
Mountstephen.  Archt.,  U.  B.  B.dg.,  Day- 
ton. 

Bloomlngton,  Ind. — Until  Dee.  1  by 
Board  of  Trustees  (John  W.  Craverns. 
Secretary),  at  office  of  R.  P.  Daggett  & 
Co..  Architects.  956  I-emcke  Annex.  In- 
dianapolis, for  erecting  a  gymnasium  at 
Indiana  University.  Bloomington.  adver- 
tised In  Engineering  Record. 

Muskegon,  Mich.— Until  Nov.  29  by 
.lames  A.  Wetmore.  Superv.  Archt.. 
Washington,  D.  C.  for  extension,  remod- 
eling, etc..  U.  S.  Post  Office  and  Court 
house  at  Muskegon. 

Chicago,  III.— Until  Nov.  1  by  Theo.  B. 
Sachs.  M.D.,  Chmn.  Bd.  Dir.  Municipal 
Tuberculosis  Sanitarium,  for  furnishing 
masonry,  carpentry,  sewerage,  gas  ana 
plumbing,  sheet  metal  and  tile  roofing, 
electrical  work.  etc..  for  Superintendent's 
residence  of  said  hospital,  at  North  Craw- 
ford and  Bryn  Mawr  Avenues.  Otis  & 
Clark  Archts..  6  N.  Michigan  Avenue. 
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Lincoln,  III.— Until  Nov.  15  by  Frank  D. 
Whipp.  Fiscal  Superv.  Bd.  Administra- 
tion, Springneld,  for  erecting  employees 
building  to  replace  one  recently  destroyed 
by  Are  at  Lincoln  State  School  and 
Colony. 

St.  Paul,  Minn.— Until  Nov.  16  by  Secy. 
Bd.  Control  for  erecting  Minnesota  His- 
torical Society  fireproof  building,  includ- 
ing ventilating,  heating  and  electrical 
work;  probable  cost  $500,000.  C.  H. 
Johnston,  State  Archt.,  St.  Paul. 

Austin,  Tex.— Until  Nov.  2,  by  C.  H. 
Page  &  Bro.,  Archts.,  Austin,  for  erect- 
ing and  completing  an  auditorium  build- 
ing for  Deaf  and  Dumb  Institute. 

Brenham,  Tex.— Until  Nov.  27,  by  Jas.  A. 
Wetmore,  Superv.  Archt.,  Washington,  D. 
C,  for  construction  complete  (including 
mechanical  equipment  and  approaches) 
(except  roof)  U.  S.  post  oflice  at  Brenham. 

Fort  Bliss,  Tex.— Until  Nov.  27  by  Con- 
structing Quartermaster,  El  Paso,  for 
erecting  a  rear  annex  to  the  hospital  at 
Fort  Bliss,  advertised  in  Engineering 
Record. 

Salem,  Ore.— Until  Nov.  15  (readver- 
tisement)  by  Dept.  Interior,  Office  of  In- 
dian Affairs,  Washington.  D.  C.  (Cato 
Sells,  Comr.),  for  erecting  addition  to 
brick  Assembly  Hall,  Salem  School.  For 
further  information  address  Superintend- 
ent of  Salem  School. 

Pearl  City,  Hawaii.— Until  Nov.  27  at 
Naval  Station,  Pearl  Harbor,  Hawaii,  and 
Bureau  Yards  and  Docks.  Navy  Dept., 
Washington.  D.  C.  (H.  R.  Stanford,  Ch.), 
for  constructing  reinforced  concrete  pow- 
er house  and  reinforced  concrete  oper- 
ating building  and  a  wooden  double  quar- 
ters for  chief  operators  at  Naval  Station 
Pearl  Harbor. 

PRICES     AND     LETTINGS. 

■^Indicates  award  of  contract. 

Boston,  Mass. — Following  are  the  bids 
opened  Oct.  19  by  the  schoolhouse  de- 
partment, Boston,  for  erecting  an  addi- 
tion to  the  High  School  of  Practical  Arts, 
Roxbury;  John  J.  Flynn.  319  Washington 
Street,  Boston,  $69,736;  McNeil  Construc- 
tion Co..  Boston,  $72,731. 

The  following  are  lowest  bids  opened 
Oct.  15  by  the  Supervising  Architect, 
Washington.  D.  C,  for  the  construction, 
except  mechanical  equipment,  of  U.  S.  Ap- 
praiser's Stores  Building;  George  A.  Ful- 
ler Co..  Ill  Broadway,  New  York,  for  foun- 
dation, waterproofing  sea  wall,  etc.,  $149,- 
890;  Laurance  J.  Rice,  405  Lexington  Ave- 
nue, New  York,  $249,200.  for  superstruc- 
ture and  approaches;  P.  J.  Carlln  Con- 
struction Co..  1123  Broadway,  New  York, 
$611,000  for  the  entire  work. 

♦Syracuse,  N.  Y. — Contract  for  erect- 
ing the  industrial  grammar  school  on  the 
site  of  the  old  Delaware  School  reported 
awarded  by  Bd.  Educ.  as  follows:  Erect- 
ing, including  excavating,  masonry,  steel 
and  carpenter  work  to  Onondaga  Build- 
ing &  Construction  Co.,  Syracuse,  at 
$201,458;  plumbing,  P.  J.  Sullivan  Co., 
Inc.,  Syracuse,  at  $13,990;  heating  and 
ventilating,  J.  R.  Shean  Co.,  Schenec- 
tady, at  $36,985. 

Newark  N.  J. — Lowest  bid  opened  Oct. 
21  by  Bd.  Street  and  Water  Commission- 
ers for  erecting  a  meter  repair  and  test- 
ing station  at  South  Eighth  and  Four- 
teenth Avpnue  submitted  by  Essex  Con- 
struction Co.,  Newark,  at  $19,390. 

♦Trenton,  N.  J. — Following  are  four 
lowest  bids  opened  Oct.  20  by  Board  Man- 
agers N.  J.  State  Hospital  for  erecting  an 
admission  building  at  said  hospital; 
George  B.  Wills  Co.,  Inc..  101  Park  Ave- 
nue, New  York.  N.  Y..  $42.S87  (awarded 
contract);  De  Kimpe  Construction  Co., 
70  Hudson  ."treet,  Hoboken,  $44,900; 
Metzger  &  Fisher,  Denckla  Building, 
Philadelphia,  Pa..  $44,936;  Henry  L. 
Brown,  1714  Sansom  Street,  Philadelphia, 
Pa..  $47,787.  Contract  for  electrical  work 
awarded  .Strang  Electric  Co.,  Philadel- 
phia, at  J4.024;  heating,  to  Piper  Bros., 
Trenton,  at  $1,840;  also  plumbing,  at 
$6,490.     Samuel  T.   Atehley,  Warden. 

Wild  wood,  N.  J. — Reported  lowest  bid 
received  by  Bd.  of  Efluc.  for  erecting 
two-story  brick  and  stone  school  sub- 
mitted bv  W.  A.  Uichman  of  Moorestown. 
Clyf'e  S  Adams.  Archt.,  1233  Arch  Street, 
Philadelphia,  Pa. 

♦PIttsburah,  Pa. — Finance  Com.  and 
Property  and  Supplies  Com.  of  Bd.  of 
Educ.  recommend  contract  for  erecting 
foundation  of  Westlnghnuse  High  School 
be  awarded  William  J.  Payne.  Jr.,  Co.,  7 
Beltzhoover  Avenue,  at  $39,504. 

♦  Sayre,  Pa. — Contract  for  erecting  two- 
story  reinforced  concrete,  brick  and  tile 
building  for  Robert  Parker  Hospital  (H. 
E.  Bishop,  Supt.)  awarded  as  follows: 
Masonry  and  carpentry,  to  Corning  Build- 
ing Co..  Corning,  N.  Y.,  at  $37,000;  plumb- 
ing and  heating,  to  B.  G.  Carpenter  Co. 
of  Wilkes-Barre.  at  $11,000.  Gibb  & 
Waltz.  Archts,  Ithaca,  N.  Y. 

Norton,  Va. — The  following  are  the  four 
lowest  bids  opened  Oct.  19  by  Supervising 
Architect.  Washington,  D,  C,  for  con- 
structing complete  U.  S.  Post  Ofllce:  (a) 
Limestone.  fb>  sandstone:  Richardson  & 
Burgess.  Washington,  (a)  $58,331:  E.  T. 
Abbott  Construction  Co.,  New  York,  (a) 
$58,400.  (b)  $59.nnn:  J.  L.  Crouse,  Green- 
boro.  N.  C  (b>  «61.500:  Westchester  En- 
gineering Co..  White  Plains.  N.  Y.,  (a) 
$66,897.  (b)  $61,500:  James  Devault,  Can- 
ton. Ohio.  (V.)  $61,060;  King  Lumber  Co., 
Charlottesville,  Va.,  (a)  $58,700. 


♦  Roanoke,  Va. — Contract  for  erecting 
one-story  and  basement  auditorium  and 
convention  hall  awarded  C.  H.  Turner, 
Roanoke,  at  about  $41,275.  H.  M.  Miller, 
Archt.,   Roanoke. 

Wllkesboro,  N.  C. — The  following  are 
the  four  lowest  bids  opened  by  the  Super- 
vising Architect,  Washington,  D.  C,  for 
erecting  the  U.  S.  Post  Office:  Richard- 
son Engineering  &  Construction  Co.,  Bain- 
bridge,  Ga.,  $52,600;  King  Lumber  Co., 
Charlottesville,  Va.,  $54,700;  J.  S.  Rogers 
Co.,  Forrestown,  N.  J.,  $56,945;  Richard- 
son &  Burgess,  Washington,  D.  C,  $57,- 
991. 

♦  Louisville,  Ky. — Contracts  awarded  by 
Bd,  of  Educ.  for  erecting  additions  to 
colored  High  School,  at  Eighth  and 
Chestnut  Streets,  as  follows:  General 
construction.  Modern  Bldg.  (jo.,  Louis- 
ville, $42,398;  heating  and  ventilating,  W. 
C.  Boyd  &  Co.,   $9,779. 

Logan,  Ohio — Following  are  the  four 
lowest  bids  opened  Oct.  14  by  the  Super- 
vising Architect.  Washington,  D.  C.  for 
erecting  the  U.  S.  Post  Office:  (a)  Lime- 
stone, (b)  sandstone:  A.  W.  Lane,  19 
South  La  Salle  Street,  Chicago,  (a)  $42,- 
820:  Colonial  Construction  &  Supply  Co., 
CharlotteviUe,  Va..  (a)  $43,900,  (b)  $44,- 
900;  J.  S  Rogers  Co..  Morrlstown,  N.  J., 
(a)  $43,150.  (b)  $44,150;  George  W.  Stiles 
Construction  Co.,  Rookery  Building.  Chi- 
cago, (a)  $43,283;  The  Ohio  Building  & 
Construction  Co.,  Cincinnati,  (b)  $45,200; 
Charles  W.  Gindele  Co..  3333  La  Salle 
Street,  Chicago,   (b)  $45,500. 

♦Oxford,  Ohio — Contract  awarded  by 
Bd.  Trus.  for  erecting  central  pavilion  of 
Ohio  State  Normal  College  at  Miami  Uni- 
versity (bids  opened  Oct.  19)  to  Sims  & 
Bensing.  of  Hamilton,  at  $40,000.  Frank 
L.  Packard,  Archt.,  New  Hayden  Bldg., 
Columbus. 

♦Washington.  Ind. — Contract  for  erect- 
ing city  hall  (bids  opened  Oct.  19)  award- 
ed T.  Frank  Willis,  VIncennes. 

♦  Dixon,  III. — Contract  for  erecting  three 
buildings.  cold  storaere.  laundry  and 
bakery,  at  the  State  Colony  for  Epileptics 
awarded  by  State  Board  of  Admini.stra- 
tlon.  Springfield,  to  A.  B.  Krauel  of  Dan- 
ville at  $"3,000.  and  power  house  to  W.  M. 
Allen  &  Sons  of  Peoria  at  $48,000. 

♦Geneva,  111. — Contract  for  erecting 
grade  school  awarded  to  C.  W.  Karr  of 
Clinton,  at  $29,033:  heating  to  American 
Furnace  and  Foundry  Company,  Bloom- 
ington,  at  $4200.  and  plumbing  to  S. 
Wood  &  Co..  Geneva,  at  $2600.  C,  W, 
Bailey,   Secretary  Board  of  Education. 

♦Monmouth,  III.  —  Contract  awarded 
English  Brothers  Construction  Co.  of 
Champaign,  for  erecting  City  Hall  at 
$37,500. 

♦  Rock  Island,  III. — Contract  for  erect- 
ing school  at  Ninth  Street  and  Thirteenth 
Avenue,  awarded  by  Board  of  Education 
to  Building  Construction  Co.  of  Chicago, 
at   $61,970. 

♦  Rock  Rapids,  Iowa. — Contract  award- 
ed by  Rd,  of  Supervisors  for  erecting 
Lvon  County  Court  House  to  A.  M.  Wold 
Constr,  Co..  Brookings.  S.  D..  at  $107,300. 
.Tospnh  Schwartz,  Archt.,  Sioux  Falls, 
S.  D. 

♦Brookings,  S.  D. — Contract  for  erect- 
ing women's  dormitorv  and  pavilion  at  the 
State  CoHege  awarded  A.  M.  Wold  Con- 
struction Co  of  Brookings,  at  about  $75,- 
000,  including  heating,  lighting,  etc, 

♦  Denton,  Tex. — Contract  awarded  Gil- 
sonite  Construction  Company,  Dallas,  for 
erecting  a  three-storv  fireproof,  brick  and 
tile  building  at  College  Industrial  Arts 
(bids  o'^ened  Oct.  ini.  Cost,  including 
pnuinment.  about  «100.000.  Endress  & 
Watkin,  Austin,  Archts. 

♦Tulsa.  Okla. — Contract  for  erecting 
U.  S.  Post  Office  awprried  M.  Yeager  & 
Son.  Danville,  111.,  at  $184,856, 

♦Oakland,  Cal. — Following  are  the  four 
lowest  bids  opened  Oct.  6  hv  Charles  S. 
Green,  Ll^^rar'an.  for  erecting  Melrose 
Branch  Library:  C,  Christensen,  Onk- 
land,  $S9,145  (awarded  contract);  Mc- 
r.prati  *■  Petpronn,  San  Francisco.  $29,- 
265;  WilHamg  Brothers  &  Henderson.  San 
Francisco  $29,275:  W,  G,  Thornalley,  Oak- 
land, $29,375  Contract  for  heating  and 
ventilating  awarded  Seibert  Co.,  San 
Francisco,   at  $1,451. 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 

Chlcopee,  Mass. — See  "Prices  and  Let- 
tings." 

Lynn,  Mass. — .1.  J.  Linpltt.  39  Newhall 
Street,  will  erect  two-story  flrenroof 
apartment  house  at  124  Green  Street; 
estimated  cost  $110,000. 

Brooklvn  N.  Y. — Plans  filed  for  follow- 
ing buildings:  Two  4-story  brick  tene- 
ments to  be  erected  at  Ridge  Boulevard 
and  Bay  Ridge  Avenue  for  Ridge  Boule- 
vard Constr.  Co.,  co.st  $120,000,  Shamnan 
*  Shnmpan,  Archts.,  722  Broadway, 
Brooklyn, 

Plans  filed  for  six-story  apartment 
building  to  be  erected  at  338  South  First 
Street,  for  M.  B,  Evans,  739  Flushing 
Avenue;  estimated  cost  $45,000,  Sham- 
pan  <?-  Shampan,  Archts,,  772  Broadway, 
Brooklyn, 


New  York,  N.  Y. — Plans  filed  for  erec- 
tion of  following  buildings:  Six-story 
brick  apartment  house  at  172d  Street  and 
Audubon  Avenue  for  Donald  Robertson, 
cost  $50,000,  Schwartz  &  Gross,  Archts., 
347  Fifth  Avenue;  5-story  brick  tenement 
at  WUkins  Avenue  and  Crotona  Park 
East  for  Foxvale  Realty  Co.,  cost  $50,000, 
Kreymborg  Architectural  Co.,  Archts., 
1029  East  163d  Street;  5-8tory  brick  tene- 
ment at  Grant  Avenue  and  165th  Street 
for  Arthur  Avenue  Realty  &  Constr.  Co., 
cost  $100,000,  William  A.  Faiella,  2398 
LoriUard  Place,  Archt.;  alterations  to  3- 
story  brick  livestock  storage  at  615  West 
Fifty-ninth  Street  for  New  York  Central 
R.  R.  Co.,  cost  $52,000,  Kemper  Peabody, 
470  West  Thirtieth  Street.  Archt. 

Duquesne,  Pa. — Pennsylvania  Railroad 
(Alex.  C.  Shand,  Ch.  Engr.,  Philadelphia) 
is  considering  constructing  passenger  and 
freight  stations  here  on  Monongahela 
Division,  but  nothing  definite  has  been 
done  about  the  matter. 

Wilmington,  Del. — Contract  soon  to  be 
let  by  John  D.  Thompson,  Jr.,  Archt., 
Ford  Building,  for  erecting  three-story 
brick  and  terra  cotta  lodge  building  for 
B  P.  O.  Elks,  No.  307. 

Huntington,  W.  Va. — Huntington  To- 
bacco Warehouse  Co.  will  erect  brick, 
wood  and  concrete,  160  x  160  ft.,  storage 
warehouse. 

Annlston,  Ala. — L.  M,  Weathers  Co,, 
Randolph  Building,  Memphis,  Tenn,,  en- 
gaged to  prepare  plans  for  seven-story 
and  basement  temple  and  office  building 
contemplated  by  Masons. 

Samburg,  Ky. — Dan  S.  Atkerson  of 
Samburg  reported  interested  in  erection 
of  hotel  at  Shawes  Garden,  Samburg; 
probable  cost  $25,000. 

Cleveland,  Ohio. — Plans  filed  for  three- 
story  store  and  apartment  building  to  be 
erected  at  6200  Superior  Avenue  for  J.  R. 
Swirsky,  5118  Woodland  Avenue;  cost 
$30,000.  S.  H.  Weis,  Archt.,  Schofleld 
Building. 

Fulton  &  Taylor,  Hippodrome  Bldg.,  are 
architects  for  proposed  8  and  12-story, 
brick,  steel  and  reinforced  concrete  ware- 
house to  be  erected  at  West  Ninth  Street 
and  Main  Avenue,  for  West  Ninth  Street 
Terminal  Co.;  a  4-story  office  building  Is 
also  to  be  erected:  total  cost  $2,000,000. 

Plans  filed  for  three-story  brick  and 
terra  cotta  tenement  to  be  erected  at 
10701  Lee  Road,  for  H.  L,  Shifrin,  2333 
East  Sixty-third  Street;  cost  $27,000,  S, 
H.  Weis,  Archt.,  Schofield  Building. 

Fremont,  Ohio. — Sum  of  $25,000  has 
been  donated  for  a  site  for  Y.  M.  C.  A. 
building. 

Tiffin,  Ohio. — First  Presbyterian  Church 
will  erect  combined  church  and  parish 
house  on  East  Perry  Street;  cost  $50,000, 
Rev,  George  Douglass  Young,  Pastor, 

Toledo,  Ohio.  —  Evangelical  Reformed 
Church  intends  erecting  Home  for  Aged; 
probable  cdst  $30,000.  Langdon  &  Hohly, 
Archts.,  Nicholas  Building,  Dr,  Fred- 
erick W,  Kratz,  Pastor  of  Salem  Reformed 
Church,  Toledo,  may  be  able  to  give  fur- 
ther information. 

Warren,  Ohio— Erection  of  addition  to 
First  Presbyterian  Church  contemplated; 
cost  approximately  $55,000. 

Youngstown.  Ohio — Meade  &  Hamilton, 
1002  Garfield  Bldg..  Cleveland,  are  archi- 
tects for  proposed  residence  on  Oriole 
Farm   for  John  A.   Ix>gan;   probable   cost 

$25,000. . 

Detroit,  Mich. — Plans  being  prepared 
for  five-story  mercantile  building  to  be 
erected  at  Michigan  and  Second  Avenues 
for  Wolf  Bros.,  179  Michigan  Avenue. 

Chicago,  III. — The  Cadillac  Automobile 
Company.  2301  South  Michigan  Avenue 
(Charles  H.  Foster,  president),  intends 
erecting  at  Indiana  Avenue  and  Twenty- 
third  Street  an  8-story  fireproof  building, 
to  ""s*  «?in.nno. 

Reported  the  Union  Petroleum  Co.,  14 
E.  Jackson  Avenue,  Intends  erecting  on 
Forty-third  Street  and  Western  Avenue  a 
two-story  building  costing  $150,000, 

DeForrest  A,  Matteson.  127  N,  Dear- 
born Street,  intends  erecting  apartment 
building  on  Broadway  and  Montrose  Ave- 
nue;   probable   cost    $250,000. 

Decatur,  III. — The  members  of  the  Moose 
Club  nronose  erecting  a  club  house  cost- 
ing $40,000. 

Jacksonville,  III. — The  .Tacksonvtlle  Rail- 
w.iy  ^  Power  Co.  reported  contemplates 
erecting  n  rnr  storage  terminal  and  water 
storage  plant, 

Sprlngfle'd,  III. — The  Illinois  Federation 
of  Labor  plans  erecting  a  labor  temple 
to   cost  $75,000, 

Urbana.  Ill — ^Reported  the  University 
Congregational  Church,  Matthews  Avenue 
and  California  Street,  considering  erect- 
ing a  $45,000  church, 

Belolt,  Wis. — International  Mausoleum 
Company.  38  S,  Dparborn  Street,  Chicago, 
111,,  will  erect  a  Bedford  stone  and  mar- 
ble mausoleum  In  the  city  cemetery  to 
cost  about   $75,000. 

Milwaukee.  Wis. — Leenhouts  *  Guthrie, 
424    Jefferson    Street,    are    architects    for 
■  four-story  and   basement   reinforced   con- 
crete  and    brick    apartment    house   to    be 
erected    on    Sixteenth    Street    and    Grand 


Avenue    for    Jefferson    Realty    Co.;    co»t 
about  $80,000. 

Plans  being  prepared  by  H.  L,  Letter, 
304  W-  Water  Street,  for  erecting  brick 
and  reinforced  concrete  moving  picture 
theater  at  155  Third  Street  for  O.  L.  Mels- 
ter,  2704  Chestnut  Street;  cost  about 
$50,000. 

Virginia,  Minn. — Erection  of  parochial 
school  at  Cleveland  Avenue  and  Poplar 
Street,  contemplated  for  St.  John  the  Bap- 
tist's Polish  Catholic  Church;  estimated 
cost  $25,000. 

Minneapolis,  Minn. — Reported  Chevrolet 
Company  will  erect  an  assembling  plant 
here.  B.  E.  Stlmson,  434  Rldgewood 
Avenue,  of  the  Minnesota  Motor  Com- 
pany,  represents  this   firm. 

Dorr  &  Dorr,  Lumber  Exchange,  are 
architects  for  a  two-story  brick  store 
and  apartment  house  to  be  erected  on 
Nicolet  Avenue  and  Twelfth  Street,  for 
Barrett  &  Zimmerman;  estimated  cost 
$50,000. 

Hardin,  Mont. — T.  J.  Daniels  of  Hardin 
reported  Interested  in  erecting  two-story 
brick  hotel  here;  cost  about  $50,000. 

Seattle,  Wash. — Reported  W.  H.  Bal- 
lard, American  Bank  Building,  Intends 
erecting  four-story  steel  and  concrete 
office  building  on  Second  Avenue  and 
University  Street;  probable  cost  $75,000. 

San  Francisco,  Cal. — Plans  being  pre- 
pared by  Willis  Polk  &  Co.,  Merchants 
Exchange  Building,  for  12-story  building 
to  be  erected  at  Pine  and  Montgomery 
Streets  for  McCreery  Estate  (J.  R,  Cash- 
man,  Secy.),  221  Sansome  Street:  probable 
cost  $350,000. 

Bonners  Ferry,  Idaho. — G.  W.  Spoerry 
contemplates  erecting  brick,  concrete  and 
steel  hotel  on  Main  Street;  cost  $60,000. 


BIDS     DESIRED. 

Danville,  Va. — Reported  desired  until 
Nov.  1  by  Shattuck  &  Hussy,  Archts.,  19 
S.  La  Salle  Street,  Chicago,  111.,  for 
erecting  2-story  and  basement.  170  x  115 
ft.,  Y.  M.  C.  A.,  for  the  Riverside  and 
Dan  River  Cotton  Mills. 


PRICES     AND     LETTINGS. 
ifljidicatea  award  of  contract. 

♦Chlcopee,  Mass. — Contract  for  erecting 
parochial  school  for  St,  Stanislaus  Polish 
Church  awarded  Gagnier  &  Anglers,  327 
Main  Street;  cost  $40,000,  A  hall  in  con- 
nection with  this  school  costing  an  addi- 
tional $40,000  is  also  to  be  erected. 
Bruno  Wozny,  381  Main  Street,  is  prepar- 
ing plans. 

♦  Buffalo,  N.  Y. — Contract  awarded 
Turner  Constr,  'Co..  11  Broadway,  New 
York,  for  erecting  for  Robertson  Cataract 
Electric  Co.  a  warehouse  and  showroom, 
four  stories  and  basement,  81  x  106  ft., 
reinforced  concrete,  terra  cotta  and  brick. 

♦New  York.  N.  Y. — Contract  for  sub- 
way stations  along  the  Jerome  Avenue  and 
White  Plains  Road  extension  of  the  pres- 
ent subway  awarded  Altoria  Realty  & 
Construction  Co.,  3  East  Forty-fourth 
Street.  Reported  about  23  stations  to  be 
constructed  at  a  cost  of  about  $2  000.000. 

♦Philadelphia,  Pa. — Contract  for  erect- 
ing city  club  building  awarded  A.  Ray- 
mond Raff  of  Philadelphia. 

♦Harvard,  III. — Contract  awarded  P.  J. 
McCauley  of  Woodstock  for  erecting  a 
parochial  school  at  $30,000. 

♦Peoria,  111. — Contract  awarded  V. 
Jobst  &  Sons  of  Peoria,  for  erecting  steel 
and  terra  cotta  seven-story  addition  to 
store  of  Block  &  Kuhl  Co.;  cost  $150,000. 

♦Rockford,  III. — Contract  for  erecting 
four-story  brick  and  steel  building  on 
North  Water  Street  for  F.  G,  Shoudy, 
awarded      Pearce     Bros,,      Rockford,     at 

$25,000. 

♦Waco,  Tex. — Contract  for  erecting 
building  for  the  Texas  Telephone  Com- 
pany awarded  J.  S.  Harrison  &  Son  of 
Waco;  cost  about  $80,000. 

♦Seattle,  Wash. — Contract  for  erecting 
five-story,  steel  and  concrete  building  at 
Third  and  Westlake  Avenues  for  Times 
Publishing  Co.  awarded  A.  W.  Quist  A 
Co..  Hoge  Building,  at  $225,985. 

♦Ogden,  Utah. — Contract  awarded  E.  F. 
Binsmore  of  Ogden,  at  $125,000  for  erect- 
ing a  repair  shop  and  car  barn  at  Ogden 
for  the  Ogden,  Logan  and  Idaho  Railroad 
Company. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK. 

Waterbury,  Conn. — Waterbury  Farrel 
Foundry  Co,  contemplates  erecting  addi- 
tional mill,  two  stories,  brick  and  steel 
construction, 

Brooklyn,  N.  Y.— Plans  filed  for  3 -story 
brick  shop  to  be  erected  at  Fifty-third 
Street  and  First  Avenue  for  E,  W.  Bliss 
Co,,  coat  $175,000,  Walter  Pfaelander,  «18 
Eleventh  Street,  Archt. 

Utica,  N.  Y. — Heron  Manufacturing  Co., 
2  Linden  Street,  contemplates  erecting 
two-story  addition  to  plant;  probable 
cost  $100,000. 
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Ptaa  Flttinat.  Drllla.  Etc.— Panama^ 
IntONov.  !•  V  MaJ.  P-  C-  ,B<WK».  Corpa 
Knar*..  U.  B.  A..  Oanaral  Purchaalng 
Otfcn-  Panama  Canal  Wartilngton.  D.  C.. 
for  Beb.  »tt-WI«  cabU>._caWa  cUpa.  twist 
drilta.  ahaot  ooppar.  load  pipo.  Pipe 
fltUnca.  ate. 

Plaa  Plttlnga,  Btc— Panama.— Until 
Xov*!:.  by  K.  C  Bom.  Corpa  EngrB.. 
V.  8.  A.,  General  Purchaslnit  Omcor, 
Hanama  Chnal.  Wanhinalon.  D.  C.  clr. 
No  »»• — Qarhaae  Incinerator,  drill  press. 
•I««l  tuMns.   pipe  Attinsa.   etc. 

Pitaa— Panama.— Until  Nov.  S  by  MaJ. 
K  «".  Bo«(«.  Corpa  Encra.,  U.  8.  A., 
<;»nl  IMnhaalna  Omcer.  Panama  Canal, 
\Vi.»hln«ton.  U.  C  for  Clr.  »87— Fumlah- 
Ina  i-reo*oted   piles. 

PRICES     AND     LETTIN08. 
«/nd4cale«  award  of  eontraot. 

Park  Improvament— New  York,  N.  Y.— 
KoHowlna  aro  tolaU  of  the  four  lowest 
bida  openod  Oct.  SI  by  the  Park  Bd.  for 
Improrina  laham  Park,  Boro.  Manhnitan: 
lloteon  t^ntr.  Co..  «  Ea«t  16»th  Street, 
tll.lir.  D.  O.  Pecord  Granolithic  Pave- 
ment Co..   447    Km*i    lUlh   Street.   $11,177: 

Franda  OraV '   •■  •    '    "■ '    Co.,  101 

Park   Avati.i  •  .*   HS' 

ikilao.    UH  $12,682. 

*Trap  Rock— Jersey  City,  N.  J.— Con- 
tract awarded  <>ct.  13  by  the  Hudson 
t'oonty  I*ark  Comnilsulon  (Walter  O. 
Mulrbeid.  8«cr«Ury).  for  furnlshlnic  5700 
cu  yd.  of  %  to  t^  In.  broken  tra|)  rock 
and  too  bbla.  of  Alpha  or  Atlas  Portland 
camenl.  for  Bayonne  Park.  Rayonne,  as 
followa;  Cbarlea  T.  Kavanaugh,  Bayonne, 
SSaO  CO.  yd.  t%  In..  2100  cu.  yd.  Hi  In. 
■ad  SM  cu.  yd.  %>  In.,  each  at  tl.St  per 
cu.  yd.,  and  to  James  Brady's  Hona  Co.. 
Hayonoe,  WO  bhls.  of  cement,  $1.16  per 
bM. 

*R*talttng  Walls — PItUburph,  Pa.— 
Contracts  awarded  by  Co  Comrs.  to 
William  J.  Payne.  Jr.,  Co..  for  construct- 
Inc  various  retalnlna  walla  alonie  Scotia 
Hollow  Road  In  JeJTeraon  Town«hlp  at 
tta.440. 

^Chimney  —  Toronto,  Ont.  —  Contract 
award'-  '<  Canadian  for 

radial  iiey  with   r  -^  at 

Don  Ir,  iilant  at  IT  mm- 

nay  and  ll.ix-  for  foundalluiiH 


Proposals 


Far  Prepoaalt  Advertised,  ***  Pages 
4ft,  4«  and  47. 
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WATERWORKS. 

,See  Eng. 
Record. 
Contracts      14     and     IS, 

Hartf./rd,  Conn Oct.  la 

Adv.  Oct.  U.  M. 
Plpa    P 1 1 1 1  n  c  s.     Etc., 

Waabtncton,  D.  C Oct.  It 

Tank,   l.e  Roy.   N    Y Oct.  t3 

Adv.  Oct.  ii. 
Ihink    and    Tower,    Klm- 

hurst.    Ill Oct.   10 

Pumpmg  Engine,  Oalvaa- 

ton,   Te» Oct.     t 

Adv.  Oct.  1 
Rracrvolr        Pip*.        irtc.. 

Council.  Idaho Oct.  SO 

Paed  I'umiMi.  ChlcagoJII.  Oct.  10 
Tank.  Jackaonvltte,  Fla.  Oct.  23 
W  a  tar     W  k  k,     Balla- 

vllla,  Ob»o   n«p.  II 

Vahraa.  Brooklyn,  N.  T..  Oct.  2S 
Improvcmenla,        Lynn, 

Maaa Oct.  U 

Adv.  (het.  W. 
floflenlnc    Plant,    Colum- 

tu«,   Ohk)   Oct.  ZS 

Works.      Ilayard, 

Oct,  M 

t.    j»i     ciiilrsvllla, 

Oct.  10 

!■  11.  Port 

J-  'I Oct.   M 

K  n  K  I  ii  «     iifid     I'limpa, 

<*larksbunr.  W.   Va Oct.  M 

Adv.  <^>ct.   M. 
W  a  tar    Worka,    Eaat 

Toancataam.  Okin Oct.  If 

C     I.    pipe.    Jersey    Clly, 

>l.  J ,  Oct.  SO 

Adr.  Oct.  SO 


RI.U  See  Eng. 

Dec.     «»Sl*"j  "•*.•.  .'I'!"'..^.'"'' Oct.   30 
Adv.  bcV.SO.""" 

SEWERAGE  AND  SEWAGE 
DISPOSAL. 

1.  Greenwich,    N.   Y Oct.  2S 

Adv.  Oct.  2S. 

■.    S.  Woonsocket,    R.    I Got.  ZS 

Adv.  Oct  23.  „    ,  r.  ,    «ft 

.    S.  Atlantic  Highlands,  N.  J.  Oct.   30 

3.  Trenton.    N.    J X'^ISX 

.    3.  Chicago,  111 Oct.   30 

.    3.  Blnghamton,   N.    Y Oct.   80 

4.  New   York,   N.   T Oct.  23 

4.  Miami,    Fla Oct.  2i 

6.  Havelock,   Neb Oct.  23 

6.  East  Chicago,  Ind Oct.   30 

6.  Wlnnemucca.    Nev Oct.  30 

8.  Miami,  Kla.  ,v  Oct-   30 

».  Yorktown  Heights.  N.   Y.  Oct,  16 

Adv.  Oct.   16  to  So. 

>.  Yorktown,   N.  Y Oct.  23 

Adv.  Oct.  23,  30. 

9.  Toronto,   Ont Oct.   30 

16.  Cleveland   Heights  (P.   O. 

Warrensvllle),    Ohio Oct.  23 

16.  Vermillion,  Ohio   Oct.  23 

Adv.  Oct.  23,  30. 
18.  Sandusky.    Ohio    Oct.  30 

Adv.  Oct.  30. 

23.  Oakland,    Iowa    Oct.  23 

24.  San    Benito,    Tex Oct.   30 

2.  Contract    4,    Chicago,    111.  Oct   30 
Adv.  Oct.  30. 

Parkersburg,    Pa.    Oct.     9 


Nov 

Nov 

Nov 
Nov 
Nov 
Nov 
Nov 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 

Nov. 

Nov. 
Nov. 

Nov. 

Nov. 

Nov. 
Nov. 
Dec. 


Adv.  Oct.  9, 


BRIDGES. 

Nov.    2.  Toronto,     Ont Oct.  30 

Nov.    3.  Wabash,  Ind Oct.  23 

Nov.    3.  Lakevllle,    Miss Oct.  23 

Nov.    3.  Illinois   Oct  23 

Nov.    3.  Cleveland,    Ohio    Oct  23 

Nov.    3.  Paterson,   N.   J Oct  30 

Nov.    3.  Lucedale,  Miss Oct  30 

Nov.    4.  Durant  Okla Oct.  30 

Nov.    4.  Ventura.  Cal Oct.  30 

Nov.    4.  Blue    Uidge,    Ga Oct  30 

.\ov.    4.  Salina,    Kan Oct.  30 

Nov.    4.  Visalia,    Cal Oct.  30 

.N'ov.    .1.  Independence,  Mo Oct  30 

Nov.    6.  Johnstown,    Pa Oct.  30 

Nov.    X.  Bakersfiekl.  Cal • Oct.  30 

Nov.  11.  Marshall.    Ill Oct.  30 

Nov.  16.  New  Orleans.  La Oct.  30 

Dec.    7.  Canton,   China   Oct.  23 

Adv.  Oct.  23. 

PAVING  AND  ROADS. 

Nov.  1.  Bonds,  Greenville.   N.  C.Oct  16 
Adv.  Oct.   16  to  30. 

Nov.    2    Indiana    Oct  23 

Nov.    2.  Youngstown,   Ohio    Oct.  30 

Nov.    2.  Park  Rapids,  Minn Oct  30 

Nov.    2.  Kansas    City,    Mo Oct.   30 

Nov.    3.  Indiana    Oct.  23 

Nov.    3.  Illinois. Oct   30 

Nov.    4.  Ventura,  Cal Oct.  23 

Nov.    4.  Pennsylvania     Oct.  23 

Nov.    4.  Indiana    Oct  23 

Nov.    4.  Arcadia,  Cal Oct.  23 

Nov.    4.  Independence,   Mo Oct.   30 

Nov.    4.  Hagerstown,    Md Oct  30 

Nov.    B.Indiana. Oct.     2 

Nov.    B.  Monroe,  La Oct  23 

Nov.    5.  New   York.   N.   Y Oct     30 

Nov.    B.  Seattle,   Wash : .  Oct.   30 

Nov.    8.  Euclid,    Ohio    Oct  16 

Nov.    8.  Maynardsvllle,  Tenn Oct.  23 

Nov.    8.  Indiana    Oct    23 

Nov.    8.  Miami,  Ha Oct   30 

Nov.    8.  Beaumont.   Tex Oct.  30 

Nov.  9.  Asphalt    Plant,    New    Or- 

„    J**""'   I^ Oct.  30 

Nov.    9.  Trenton,   N.   J Oct  30 

Nov.    9.  Tltusvllle,   Kla Oct  30 

Nov.    9.  New    Brunswick,    N.   J...Oct.  30 

Nov.    9.  Massachusetts     Oct  30 

x.°^-  ,?•  Tractor,    Cincinnati.    Ohio  Oct.  30 

Nov.  11.  Newton,   N.   J Oct  23 

Adv.  Oct.   23,  30. 

Nov.  11.  Albany,    N.    Y Oct  21 

Adv.  Oct.  23,  30.  

Nov.  12.  Hackensack.    N.    J Oct  :!0 

Nov.  13.  PittsbiirBh,    Pa Oct  30 

S"^-  ??•  Sweetwater,   Tenn.    ,...:;  Oct.'  23 

Nov.  15.  Oreenshurg,  Pa oct.  30 

HYDRAULIC   CONSTRUCTION 
AND  RIVER  LMPROVEMENTS. 
Nov.    1.  Irrigation    Work,    Wash- 
ington, D.  C Oct      9 

Adv.  6ct.  9.  "'^'-     " 

Nov.    1.  Dock  Improv.,  Beaumont. 

Adv.  Oct  iT °'''« 

Iowa '  orf  ■in 

Nov     3.   KctaininK    Wall,     Kansas 

'  it.v,    Kan Oct  tn 

Nov.    4.  Irrigation     Work,     Qraiid 

Junction,   Col Oct  9 

Adv     Oct.    9         ' 

\!?t  1  '.^'■•'''"I'L*'  "o'eau.  Minn..  Oct  23 
Nov.  I.  Levee.  Santa  Paula,  Cal  Oct  21 
Nov.    6.  Irrigation    Work,    W^hl 

,         ,^"inc?-,^ -001.9 

^°"  !-'ir7;c.W"3r^"-°'='- " 

>»o».    S.  OredSi.'jsekion'vllie.Pli,'  8^1'    1? 
.    .A-lv.  Kep.  u  to  25    Oct    30 

*'"*'.      Kla Cinf     Ml 

K--.     .    t/"\'     '^^■'-   1«  to  30- °*=*-  " 

Nov.    S.  Reclamation  Work,  Grand 
'•'notion.   Col  "'""" 

•>,°»:-  «•  '.'.^tl*'''  Marshall,  Min,V  Oct  30 
Nm-.    «.  Di„.he»,   Princeton.   Minn.  Oct.  lo 


Bids  See  Eng. 

Close.  Record. 

Nov.    9.  Canal       Work,       Albany, 

N,  T Oct.     9 

Adv,  Oct.   16  to  30. 
Nov.    9.  Ditch,   Sioux   City,   Iowa..  Oct.  30 

Adv.  Oct   30. 
Nov.    9.  Ditch,   Sioux  City,  Iowa..  Oct.  30 
Nov.    9.  Dredging,  New  York, 

N.   Y Oct.  30 

Nov.  10.  Dam,  Albuquerque,  N.  M.  Oct.  30 
Nov.  10.  Gates    on    Dam,    Ottawa, 

Ont Oct.    30 

Nov.  10.  L«vee   Work,    Cairo,    ill. .  Oct.   30 

Adv.    Oct.    30. 

Nov.  13.  Ditch,    Slayton,    Minn Oct   30 

Nov,  15.  Levee      Improv.,      New 

Madrid,   Mo Oct.  23 

Adv.    Oct    23,    30. 
Nov.  16.  Ditch,   Slayton.   Minn.    . . .  Oct.    30 
Nov.  17.  Irrigation    Work,     Ysleta, 

Tex Oct  23 

Adv.  Oct.  23. 
Nov.  17.  Flood    Protection    Wall, 

Portsmouth,    Ohio    Oct.  30 

Adv.  Oct.  30. 
Nov.  22.  Dredging,        Philadelphia, 

Pa Oct.  30 

Adv.  Oct  30. 
Nov.  26.  Dredging,    Cleveland, 

Ohio Oct.    30 

Adv.  Oct.  30. 
Dec.    1.  Irrigation    Work,   Meadow 

Creek,  Wash Oct.  23 

Adv.  Oct.  23. 

PUBLIC  BUILDINGS   AND 
SCHOOLS. 

Nov.    2.  Live  Oak,    Fla Oct.  16 

Nov.    2.  Warrensburg,    Mo Oct.  23 

Nov.    2.  Austin.    Tex Oct  30 

Nov.    2.  Lebanon,   Pa Oct.  30 

Nov.    4.  Wilberforce,    Ohio    Oct  » 

Nov.    4.  Evansville,    Ind Oct.  23 

Nov.    4.  Canton,   Ohio    Oct  23 

Nov.    S.  New  Brauiifels,  Tex Oct.  1 

Nov.    5.  Danvers,    Mass Oct  30 

iSov.    B.   East  Pittsburgh,  Pa Oct  t 

Nov.    6.  Indian   Head,   Md Oct  16 

Not.    S.  Sidney,   Ohio   Oct.  S 

Adv.    Oct.    2,   9. 

Nov.    8.  Washington,   D.   C Oct.  16 

Adv.  Oct.   16. 

Nov.    9.   El   Paso,  Tex Oct.  9 

Nov.    9.  Madison   Barracks,   N.  Y..  Oct  30 

Adv.   Oct.   30. 

Nov.    9.  Pittsburgh,  Pa Oct  30 

Nov.  10.  Van  Wert.   Ohio Oct.  2 

Nov.  10.  Boone.  Iowa   Oct.  23 

Nov.  10.  Pittsburgh.    Pa Oct.  30 

Nov.  11.  Pittsburgli,    Pa Oct.  30 

Nov.  12.  Salamanca.    N.    Y Oct.  » 

Nov.  13.  Key  West,   Fla Oct.  23 

Nov.  13.  Napanoch,   N.   Y Oct.  30 

Adv.   Oct.    30. 

Nov.  15.  Columbus,    Ohio    Oct  23 

Nov.  15.  Agawam.    Mass Oct.  23 

Nov.  15.  Front    Royal,    Va Oct  23 

Adv.  Oct.  23,  30. 

Nov.  15.   Salem.    Ore Oct.  30 

Nov.  15.  Lincoln.  Ill Oct.  30 

Nov.  U.  Huntington,    W.    Va Oct.  » 

Nov.  16.  St.    Paul.    Minn Oct.  30 

Nov.  18.  Boise,    Idalio    Oct  i« 

Nov.  19.  Elyria.   Ohio    Oct.  16 

Nov.  20.  Sonierville.    Ohio    Oct.  30 

Nov.  26.  Navasota,  Tex Oct  23 

Nov.  26.  Ft.   Terry.   N.   Y Oct  30 

Adv.  Oct.  30. 

Nov.  27.  Brenham,    Tex Oct  30 

Nov.  27.  Fort    Bliss.    Tex Oct.  30 

Adv.  Oct.  30. 

Nov.  27.  Pearl  Citv.  Hawaii   Oct  30 

Nov.  29.  Muskegon,     Mich Oct.  30 

Dec.     1.   Bloomington,    Ind Oct.  23 

Adv.   (3ct.   30. 

PRIVATE  BUILDINGS. 

Nov.  11.  BartlesviUe,    Okla Oct.  23 

MISCELLANEOUS. 

Nov.    2.  Electric      Hoists,      Phila- 
delphia,   Pa Oct.lt 

Nov.    2.  Cement.    Annapolis,    Md..Oct.  23 

Nov.    2.   Street  Sign.'i,  Youngstown, 

Ohio    Oct.  30 

Nov.    3.  Purchase       of       Steamer, 

Newport,   R.  I Oct.     I 

Adv.    Oct.    '.>   to  30. 

Nov.    3.     Jib  Crane,   Panama Sep.  1* 

Adv.   Sep.  25. 

Nov.    8.  Power      Plant,      Poplar 

BlulT.  Ark Oct.  16 

Nov.    3.  El.  Rys.,  New  York,  N.  Y.  Oct.  23 

Nov.    5.  Cables,    Etc.,    Panama Oct.  23 

Nov.     5.   Suhwav     Station,     Brook- 

Ivn,  .N.   V Oct.   30 

Nov.    5.  Pilps.    Panama Oct.    30 

Nov.    8.  Mail  Chutes,  Denver,  Col.  Oct.  16 

Nov.    8.  Fence.  Devils  Lake,  N.  D.  Oct.  16 

Nov.    8.  .Sprinkler    System,    Jack- 
sonville,  Fla Oct   23 

Nov.  10.  Riillioad,    San    Francisco, 

Cal Oct   23 

Nov.  10.   i'ipe    Fittings,    etc.,    Pan- 
ama  Oct.    30 

Nov.  10.  Coal   Yards.   Philadelphia, 

Pa Oct.  30 

Nov.  11.  Tunnel,  Boston,  Mass.   ...  Oct    30 
Adv.  Oct.  30. 

Nov.  12.   F,l.  Rys.,  .\ew  York,  N.  Y.Oct.  30 

Nov.  18.  Shipbuilding   Ways,    Etc., 

Charleston,    S.    C Oct.  23 

Nov.  16.  Oil    Storage   Tanks,    Pan- 
ama     Oct.  23 

Nov.   17.   Power       Plants.       Kic, 

Wfjishlneton,    O.    C Aug.  21 

Nov.  17.  Htg.     Bldgs.,    Fort    Bliss, 

Tex Oct.  23 

Adv.   Oct.   23.  30. 

Nov.  17.  t^opper     Tubes     for     Ry., 

Ijondon,    iOngland    Oct.    30 

Adv.   Oct.    30. 

Nov.  17.  I'ipe    Fittings,    Etc..    Pan- 
ama      Oct.  30 

Vov.  26.  Cranes    Charleston,   S.   C.  Oct.  16 

Nov.  27.  El.      Ry.,      Pearl     City. 

Hawaii    Oct  28 
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Dies    Recede    Automatically    After 
This  Machine  Has  Done  Its  Work 

The  "Three  in  One"  pipe  die,  manufactured 
by  the  National  Pipe  Die  Machine  Company, 
Archbold,  Ohio,  reams,  faces  and  cuts  the 
thread  in  one  operation.  When  it  has  done  its 
work  the  dies  recede  automatically  so  as  to 
clear  the  pipe,  in  which  position  it  locks  jo 
that  it  only  requires  loosening  of  the  thumb 
screws  holding  the  die  to  the  pipe  to  remove 
the  machine.  By  a  light  touch  of  the  hand  on 
the  front  of  the  machine  the  dies  are  ready 
for  the  next  operation.  When  the  die  is  to  be 
used  for  reaming  and  facing,  the  thrust  plate 
is  removed  and  a  reamer  and  facer  attach- 
ment is  put  in  its  place.  When  a  straight 
thread  of  any  desired  length  is  wanted,  the 
bridge  plate  is  removed  entirely.  The  lead 
screw  is  held  in  perfect  position  with  the 
thumb  screw,  while  cutting  the  running 
thread.  It  is  claimed  that  no  other  machine 
has  this  advantage.  When  the  desired  length 
of  thread  is  obtained,  the  dies  can  be  re- 
leased, by  a  slight  operation  of  the  hand  on 
the  front  of  the  machine  and  the  machine  can 
then  be  removed.  There  is  a  micrometer  ad- 
justment on  the  front  of  the  machine  whereby 
the  operator  can  adjust  the  machine  to  cut 
a  loose  or  tight-fitting  thread.  The  die  once 
set  cuts  every  thread  the  same  length  and 
thickness.  A  set  of  four  dies  is  used  for  each 
size  of  pipe,  and  also  four  thrust  plates,  one 
for  each  size  of  pipe.  The  machine  is  portable 
and  cuts  pipes  ranging  in  diameter  of  from 
1  to  2  in. 


Adjustable  Shores  for  Floor  Forms 
on  Concrete  Buildings 

A  positive  clamp,  which  sets  itself  when  the 
cam  is  in  driving  position  and  the  shore  is 
under  load,  is  a  feature  of  the  new  Hodges 
forms  for  concrete  building  work,  sold  by 
Edward  O.  Keator  &  Co.  of  Cincinnati.  This 
new  shore  also  has  a  detachable  head,  which 
may  be  left  on,  in  setting  shores  under  a  beam, 
or  removed,  in  using  the  .shores  for  flat  slab 
floors,  so  that  the  form  stringers  rest  in  a  fork 
made  by  the  two  upper  pieces  of  the  shore, 
which  makes  it  unnecessary  for  a  man  to  climb 
up  and  nail  cleats  on  each  side  of  the  joist 
after  the  shore  is  in  place. 

These  shores  are  used  with  steel-wood  ad- 
justable mat  forms.  They  are  made  from  8-ft. 
lumber,  with  a  4  x  4-in.  post  and  two  2  x  4-in. 


SHORES  IN  PLACE  ON  BUILDING 

Bide  pieces.  The  positive  clamp  introduced  in 
the  later  models  has  a  clamp  head  which  bites 
into  the  4  x  4-in.  post  and  insures  a  strong 
Krip  as  soon  as  the  cam  is  set.  The  upper 
clamp  stiffens  the  shore  and  transfers  to  the 
middle  timber  part  of  the  load  from  the 
::  X  4-in.  piece  opposite  the  cams.  This  2x4 
iilso  bears  on  the  head  of  the  lower  clamp.  The 
(ihores  are  adjustable  from  8  to  14  ft.,  when 
made  of  8-ft.  lumber.  This  range  is  sufficient 
for  ordinary  construction,  but  longer  shores 
can,  of  course,  be  built  for  special  work. 


MODELS    SHOW   OPERATION   OF   CLAMPS 


Low  Charging  Mixer  Will  Not  Splash 

A  new  low  charging  mixer  that  is  guaran- 
teed not  to  splash  has  been  placed  on  the 
market  by  the  T.  L.  Smith  Company  of  Mil- 
waukee. The  new  type  is  built  in  four  sizes, 
of  which  the  smallest  is  the  3-ft.  low  charging 
Mixerette. 

Splashing  is  said  to  be  eliminated  by  an  in- 
crease in  the  width  of  the  drum  and  the  addi- 
tion of  a  short  wing  on  the  feed  side  of  the 
blades.  The  wing  gathers  the  materials  as 
they  are  emptied  into  the  drum  and  works 
them  over  to  the  center  of  the  drum  into  the 
deep  scooplike  blades,  which  are  used  in  all 
Smith-Chicago  mixers.  These  blades  are 
raised  slightly  above  the  interior  surface  of 
the  drum  so  that  there  are  no  corners  for  the 
materials  to  lodge  in.  In  other  words,  there 
can  be  no  splashing,  nor  can  the  drum  clog 
up.  It  will  clean  itself  perfectly  if  given 
ordinary  care  and  attention. 

The  new  mixer  has  a  dust-proof  casing, 
which  encircles  the  drum  completely,  enclosing 
the  gear  ring  and  driving  pinion.  This  casing 
eliminates  main  rollers,  shafts  and  boxes. 

The  machine  is  so  designed  and  constructed 
that  lightness  is  combined  with  durability. 
Another  of  its  features  is  the  rapid  discharge. 
This  is  secured  by  means  of  the  concave  drum 
head,  which  permits  the  long,  steep-angled  dis- 
charge chute  to  swing  way  into  the  drum  and 
still  maintain  a  steep  angle.  It  penetrates  the 
drum  beyond  the  center  so  that,  as  the  deep 
scoop-like  blades  empty  the  materials,  every 
particle  is  caught  and  discharged  with  great 
rapidity. 

In  the  Mixerette  the  loading  platform  is  only 
18  in.  high.  The  barrows  can  be  run  up  a 
short  plank  tb  the  low  platform,  where  they 
are  up-ended  and  emptied  directly  into  the 
drum.  In  order  to  accomplish  this  the  feed 
end  of  the  drum  is  left  almost  entirely  open. 
A  narrow  hopper  is  added,  so  that,  as  a  wheel- 
barrow is  up-ended,  it  fits  right  into  the  hopper 
and  empties  its  contents  directly  into  the  drum. 


Business  Notes 

The  Sullivan  Machinery  Company  of  Chi- 
cago has  moved  its  St.  Louis  branch  sales 
office  from  705  Olive  Street  to  the  Railway 
Exchange  Building. 

The  Merkle-Hines  Machinery  Company, 
manufacturer  of  waterworks,  electric  light  and 
power  plant  equipment,  of  Kansas  City,  has 
moved  its  office  from  the  Scarritt  Building  to 
the  Interstate  Building. 

J.  F.  Twamley  was  elected  second  vice-presi- 
dent and  a  member  of  the  board  of  directors 
of  the  Bath  Portland  Cement  Company  at  a 
meeting  of  the  board  of  directors,  held  in  New 
York  City,  Oct.  27.  His  headquarters  will  be 
at  1182  Broadway,  New  York  City. 


Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  literature: 

Barber  Asphalt  Paving  Company,  Buffalo. 
Catalog  22,  3V4  x  6%  in.,  32  pages,  illustrated. 
Embraces  a  line  of  asphalt  pavers'  tools  and 
supplies  from  tampers  to  rollers. 

Koehring  Machine  Company,  New  York  City. 
Circular,  5%  x  6%  in.,  illustrated.  Koehring 
pavers  as  efficient  units  for  road  construction 
and  points  of  their  construction  that  make 
them  such  are  the  subjects  of  the  text. 

United   States   Asphalt    Refining   Company, 

New  York  City.  Circular,  5%  in.  in  diameter, 
8  pages,  illustrated.  A  description  of  Aztec 
asphalt  and  its  different  forms  as  a  paving 
asphalt,  road  binder  and  surfacing  asphalt. 

Luten  Bridge  Company,  York,  Pa.  Luten 
Design  Bridges  Under  Construction,  Spring  of 
1915.  Paper,  6x9  in.,  30  pages  of  illustra- 
tions. Gives  short  statement  of  span  lengths, 
contract  prices,  contractors,  location  and  gen- 
eral dimensions  of  bridges  shown  in  the  photo- 
graphs of  bridges  under  erection  the  past  sea- 
son. 

Trussed  Concrete  Steel  Company,  Youngs- 
town,  Ohio.  Booklet,  8%  x  11  in.,  30  pages, 
illustrated;  on  Kahn  building  products  for  rail- 
road structures.  Explains  the  Kahn  system, 
and  illustrates  stations,  trainsheds,  shop  build- 
ings and  viaducts,  together  with  minor  struc- 
tures, such  as  water  tanks  and  flagmen's 
cabins,  using  it. 

William  Powell  Company,  Cincinnati,  Ohio. 
Booklet,  BV2  X  6%  in.,  22  pages,  illustrated. 
Contains  descriptive  and  specific  data  on  boiler 
room  valves  manufactured  by  this  company. 
The  line  embodies  blow-off,  "Y"  blow-off  and 
"Irenew"  valves,  and  "White  Star"  gate  and 
double  automatic  non-return  check  valves, 
ranging  from  %  im.  to  12  in.  in  sizes. 

Corrugated  Bar  Company,  Buffalo,  N.  Y. 
Catalog,  6x9  in.,  64  pages,  illustrated.  De- 
scribes Corr-Mesh  and  Corr-Mesh  lath  in  their 
application  to  concrete  or  stucco  form  con- 
struction. The  texts  treats  of  partition,  floor, 
wall,  roof,  ceiling  and  outbuilding  construction, 
and  contains  condensed  suggestions  of  design 
and  economy  made  practicable  by  Corr-Mesh 
reinforcement.  The  illustrations  embody 
typical  cases  of  such  construction  as  well  as 
designing  details. 

De  Laval  Steam  Turbine  Company,  Trenton, 
N.  J.  Catalog  F,  6  x  9  in.,  64  pages,  illus- 
trated. Deals  with  De  Laval  centrifugal 
blowers  and  compressors  at  all  pressures  from 
5  in.  water  column  to  125  lb.  per  sq.  in., 
arranged  for  steam  turbine,  motor  or  belt 
drive.  A  comparative  and  theoretical  discus- 
sion on  the  centrifugal  blower  and  compressor 
in  contrast  with  the  rotary  and  reciprocating 
types  introduces  the  subject,  a  brief  sum- 
marization of  the  volume  and  efficiency  of 
De  Laval  products  with  diagrams  of  charac- 
teristic curves  follows,  and  a  short  description 
of  the  machinery  and  the  methods  of  manufac- 
ture completes  the  catalog.  Introduced  into 
the  text  and  throughout  the  last  few  pages  of 
the  issue  are  illustrations  of  various  types  of 
centrifugal  blowers  and  compressors. 


CONTRACTING  NEWS 


or  Spacfad  IntercBt  to 


Contractors.  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


MUNICIPAL  bMd  HMM  mU  darinc  the 
PMt  (m  BMMths  lM*t  UBOOBtod  to  •imoM 
m^aMMA  ■«~"«^tiab|y  Urf«r  than 
«f  anj  jrcMr  •xeapt 
I  than  >tl5.000.000 
wU  taat  BionUi  totaled  S27.- 
$13,141,000  Mid  in  October. 
Itl4u  KaOread  raporta  for  Ancnat.  the  latest 
■aatk  for  which  the  Boraaa  of  Railway  Eeo- 
aeauca  has  iaeited  flcvree.  dMw  aa  inereaae  of 
11>4  per  emt  ia  operatiac  iacoow  as  compared 
whh  1914.  the  averace  operatiac  iaeone  heinK  the 
largest  of  aay  Aoicact  in  the  laet  five  yvars  with 
the  cneptioa  of  Aucost.  1912.  Total  operatinK 
i«««ww  for  the  aame  period  waa  creater  than  in 
Mil  or  1914.  bat  atill  ahoat  4  per  cent  under 
that  for  1912  and  191S.  Undoubtedly  aabeequent 
repoTta  to  be  taaaed  will  abow  much  lar«>er  gainii. 
Straetaral  aleel  for  iinmediate  delivery  is  dif- 
fieah  to  gaL  Pricos  en  atmctural  material  for 
aaxt  year^  dalhrery  raage.  according  to  the  Iron 
Ag*^  tnm  UM  to  tlM  per  100  lb..  Pittsburgh. 
Many  coaMaaars  of  steel  producta,  unable  to 
aocare  alll  diliaaiiaa.  have  paid  warebouae  prices 
'  9U  per  ton  higher.  Railroad  buying  for 
wrfc  has  greatly  helped  the  struetaral 
Stmetoral  eonlracta  placed  last  month 
are  eattawte^l  at  UOjOOO  tooa. 

thm  Marfcat  for  steal  Aaeta  is  very  atrong, 
Anaiat  adaaaw  raagtac  tram  $3  to  |4  per  ton. 
Nol  28  galvaniaad  sheets  are  aow  t3.(t6  to  $3J>S 
per  IW  ft,  Pfttaborgb.  and  No.  28  black  sheets 
88J0  per  188  ft. 

Aaaiaga  abas  of  cast-iron  pipe  are  selling  at 
888  par  tea.  tidewater.  Wrought-iron  pipe  has 
advaaeed  82  per  ton,  the  diacounta  for 
pipe  pl^  ends,  2  in.  to  6  in.,  giving 
prieaa  at  8M  per  ton  (Pittairargb)  for  black  and 
181  per  toa  for  galvanixed  steel  pipe.  Iron  pipe 
of  the  aaaaa  class  is  quoted  at  $64  per  ton  for 
Cor  galTaniied.  Plain  bars  are 
Of  81.fiO  per  100  lb..  Pitta- 
hargh,  hot  eaily  f^rtare  delivery  can  be  had.  the 
laaikat  baiag  aatd  ap. 

The  eeaaaat  OMrltst  is  much  stronger,  and  gen- 
eral adeaaeaa  fas  prieas  hare  beea  made,  except 
hi  the  Soathara  district,  where  $1.16  per  barrel 
at  the  ariOa  to  caoaoaMrs  is  atUI  quoted.  This 
priea  doaa  act  iaclode  eoataiaara.  Quotations  in 
the  Laldfb  dtstriet  have  bean  based  on  $1.05  per 
banral  oa  the  aama  terms,  while  pricea  have  ad- 
vaaeai  to  flJ8  par  barrel  ia  the  Hudaon,  Ohio 
aad  Kaaaas  tfatricts. 

Ike  laaibar  haainasa,  eapadally   in   Southern 
piaa.  Is  slwwiag  auutaroua  sigBS  of  improvement. 
It  Is  BOW  said  to  he  aaeaaHry  to  spread  single 
of  two  or  three  ariOlsn  feet  among  ftftaen 


to  twenty  mills,  where  a  month  ago  five  mills 
could  handle  such  an  order.  Retail  yard  prices  in 
Chicago,  per  1000  ft.  b.m.,  have  been,  for  No.  1 
common  hemlock,  mixed  lengths  of  1  in.  $22  to 
r24.  Douglass-fir  timbers  6  by  to  12  by,  12  to  24 
ft-  long,  sold  at  $35,  14  by  at  $36,  16  by  at  $37, 
18  by  at  $40  and  20  by  at  $42. 

Buildings 

It  is  reported  that  the  contract  for  building  the 
Hudson  County  jail  at  Jersey  City,  N.  J.,  has 
been  awarded  at  $754,000.  The  lowest  bid  opened 
for  erecting  the  U.  S.  post  office  at  Harrisburg, 
Pa.,  was  $113,000.  A  school  building  contracted 
for  at  Richmond,  Va.,  will  cost  $89,000.  It  is  re- 
ported that  the  construction  of  a  $300,000  auto- 
mobile building  has  been  contracted  for  at  St. 
Louis.  All  bids  opened  Oct  25  at  St.  Cloud, 
Minn,,  for  constructing  a  school  building  have 
been  rejected  as  exceeding  the  appropriation  of 
$150,000. 

Bids  will  be  opened  Nov.  16  in  Buffalo  for  con- 
structing five  hospital  buildings.  Plans  are  being 
prepared  at  Washington,  D.  C,  for  six  prepara- 
tory school  buildings  to  cost  $400,000.  It  is 
reported  that  a  $100,000  tobacco  warehouse  will 
be  built  at  Winston-Salem,  N.  C.  A  contract 
will  be  let  soon  for  erecting  a  $130,000  college 
building  at  Grand  Rapids,  Mich.  It  is  reported 
that  the  Chicago,  Milwaukee  &  St.  Paul  Railway 
will  build  a  $100,000  passenger  station  at  Twenty- 
ninth  Street  and  Nicollet  Avenue,  Minneapolis. 

Bridges  and  Roads 

The  lowest  bid  opened  Oct.  22  for  constructing 
the  Chouteau  Avenue  viaduct  at  St.  Louis  was 
$139,900.  Bids  for  paving  work  totaling  $60,000 
have  l)een  opened  at  Seattle,  and  one  contract  has 
been  awarded.  Two  bridge  contracts  awarded 
at  Los  Angeles  amount  to  $56,000.  Concrete 
road  work  awarded  at  Bakersfield,  Cal.,  will  cost 
$53,000.  The  low  bid  of  $45,000  was  received 
for  constructing  11  miles  of  road  at  Riverside, 
Cal.  Bids  are  desired  Nov.  23  at  Woonsocket,  R.  I., 
for  constructing  three  concrete  bridges.  Green- 
wood, S.  C,  will  open  bids  Nov.  10  for  construct- 
ing 60,000  sq.  yd.  of  paving.  Bids  are  desired  at 
Dothan,  Ala.,  for  building  21  miles  of  road. 

Plans  have  been  completed  for  reconstructing 
the  Galveston  causeway.  The  Board  of  Estimate 
of  New  York  City  has  approved  the  location  of  a 
$1,000,000  boulevard  in  Queens  County.  Balti- 
more estimates  that  it  will  spend  $660,000  next 
year  for  paving.  County  road  bonds  amounting 
to  $557,000  are  to  be  sold  at  Pineville,  W.  Va. 
De  Land,  Fla.,  will  sell  $400,000  of  bridge  and  road 
bonds.    A  $126,000  road  bond  issue  has  been  voted 


at  Everglade,  Fla.  Paving  work  to  cost  $300,000 
is  contemplated  for  1916  at  Joliet,  111.  An  elec- 
tric railroad  contemplates  building  a  $40,000 
bridge  at  Highwood,  111.  The  construction  of  a 
$275,000  highway  is  being  considered  at  Albion, 
'  Ind.  Appropriations  of  $150,000  at  Lansing,  and 
of  $124,000  at  Marshall,  Mich.,  have  been  made 
for  road  construction.  It  is  reported  that  the 
Minnesota  Highway  Commission  will  spend  $3,_- 
000,000  for  road  construction  in  1916.  Additional 
paving  work  under  consideration  at  Seattle  will 
cost  $145,000. 

Waterworks  and  Sewers 

Sewer  contracts  amounting  to  $94,000  have 
been  awarded  at  Verona,  N.  J.  A  $45,000  water- 
works contract  has  been  awarded  at  Peapack- 
Gladstone,  N.  J.  A  sanitary  sewer  system  con- 
tracted for  at  Ogden,  Iowa,  will  cost  $38,000.  St. 
Agathe  des  Monta,  Que.,  has  awarded  a  contract 
for  building  a  $70,000  sewer  system.  Bids  are 
desired  at  Washington,  D.  C,  for  constructing  a 
mile  of  2-ft.  sewer.  Rock  Island,  111.,  desires  bids 
for  constructing  a  sewer  system  and  disposal 
plant.  The  Bureau  of  Municipal  Research  at 
Cincinnati  has  voted  in  favor  of  issuing  $400,000 
bonds  for  constructing  a  high-pressure  fire  sys- 
tem. The  construction  of  three  storm  sewers  to 
cost  $150,000  is  being  considered  at  Elyria,  Ohio. 
Water  mains  and  sewers  to  be  built  at  Heber 
Springs,  Ark.,  will  cost  $90,000.  It  is  reported 
that  $43,000,000  bonds  for  building  the  Hetch 
Hetchy  project  will  be  sold  next  month  at  San 
Francisco.  Engineers  have  been  retained  for  a 
$400,000  pipe  line  to  be  built  for  the  Caibarien- 
Remedios  Waterworks  Company,  Caibarien,  Cuba. 

Miscellaneous 

A  New  York  State  Barge  Canal  contract  for 
$420,000  has  been  awarded  at  Albany.  The  con- 
tract for  a  fourth  section  of  the  Frankford  ele- 
vated line  in  Philadelphia  has  been  awarded  at 
$268,000.  A  $75,000  railroad  grading  contract 
has  been  awarded  at  Dubuque,  Iowa.  Contracts 
for  dock  improvements  awarded  at  Superior, 
Wis.,  amount  to  $90,000.  Bids  have  been  asked 
a  second  time  for  dredging  work  at  the  Norfolk 
Navy  Yard,  for  which  $145,000  has  been  appro- 
priated; the  first  bids  were  rejected.  A  $265,000 
terminal  project  is  under  consideration  at  Provi- 
dence, R.  I.  A  dam  to  be  built  by  the  Wisconsin- 
Minnesota  Light  &  Power  Company,  at  Chippewa 
Falls,  Wis.,  will  cost  $500,000.  Two  new  irriga- 
tion projects  are  reported,  one  at  Brewster, 
Wash.,  involving  $1,000,000,  and  one  at  Grand- 
view,  Ore.,  to  cost  $533,000.  A  dike  to  be  built 
at  Tacoma,  Wash.,  will  cost  $200,000. 
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HMSon.  MIM.— Klcctlon  soon  to  be  held 
to  rota  tll.OOe  bonds  to  construct  munlci- 
a*l  walv  works  and  alcctrlc  light  plant. 


yWOPOMO     WOMK. 

PwrnmrnfUmtta.    FUWiislus   panaUs  tev* 
■■■  Issaid  br  Ik*  PMoarhraate  Passrt- 
ot  HaaMk.  lUmaaandi.  rslathre  to 

Wstar    Oai.    tUHCss.— Basalta 
" —  lo  aprtac   iiillii'ilsa  are* 


Utics,  Mlaa.— Raportml  Council  has  en- 

SSSKI    Xavlar    A.    K^ Magnolia,    to 

praasr*  plana  for  »  light  plant. 

racaastructlng  of  «.•  nutlon  and 

(or  Increasing  iha  u.,.-.    ...i,i.iy. 

riawNegaeorB.  Ky.—C.  H.  Babbitt.  Co- 
lumbus Ohio,  sclactad  by  Council  to 
maka  plana  and  ^wdOcatlons  for  the 
water  works. 

ClnclNRStl,  Ohio.— Bureau  of  Municipal 
-^aeaareb  has  voted  In  favor  of  11.260.000 
ooode  for  parka  and  playgrounds  and 
•Ma.saa  bonds  for  high -pressure  fire 
nala  arstem. 


Oeaaiwe,  Ohio.— Dellanc*  Holding  Com- 
pany, It  la  reported,  Intends  constructing 
a  planf  hare. 


Water  Ca..  Oremakarg.— 
.^^i  efojyaa(SB«eeriwp»#^ 

'%aH    welerOa,    llor««i>wd     Wnur 
MNrotlan  plaa«.  tlliiplie  atttlaa  aad  force 

tnoio 

MS.     Albert    Haavd.    0«n- 

rasai— Ilia  Ceaatr  Waiv 
wTKas  OMs  m»,0m.m  ••  «*•.. 

la  «e  ke  eeaeinwtsd 

.  SI  a  eaai  of  MaCJev.  p. 

of    rkWeiilKhki.    Fs..    de- 


of    Tota>1' 
•  elU    or 

of     VI 


W.    J.   Hherman   Co. 
'  nd>     the     drilling     of 

-:ng   of    surface    rener- 

i/m  of  Increasing  the  supply 


•Itoats.  Ind.— I'ubllc  Bervire  Conimliuilon 
baa  aathorizMi  Phoal*  I'ttlltlc*  Co.  to  I*- 
•oe  tti.ftlt  etuck.  the  proc«e<l«  to  be  u»e<l 
i;'r  Itnprovenienta  to  the  electric  light 
f/lont    nn<l    »»ter    works    system. 


Tr 


;>orted  company 
•»n  .->«  th»  T^- 
torworks  Corpo- 


ration, for  the  purpoRe  of  constructing  a 
7^'i^^^^°S^''  «y»'em  In  Tecumseh  costing 
t25.000.     Board  of  Trade  is  Interested. 

Wheston,  Ml.— An  election  to  be  heia 
Nov.  12  to  vole  MS.OOO  bonds  for  enlarg- 
ing water  works. 

Madison,  Wl».— Council  has  Invited  M. 
K.  I^ayne  of  Layne  &  Bowler  Co.,  Hous- 
ton. Tex.,  to  make  a  survey  of  the  water 
»y«tcm  and  submit  a  proposition  on  the 
developing  of  the  artesian  water  supply. 

Msdlton,  Wli.— Preliminary  plans  pre- 
pared for  mprovements  to  pumping  ata- 
»2o'.»o"      "  "'^•'""y    "'    Wisconsin;     coat 

H£dp:;'^puX%-l^v*'sritg^,fX? 

.nw'!.Hnt"7!.,*'I."".-~'^!"'^««  '»  considering 
tm-i.-iinK  the  water,  but  nothing  will  b^ 
d..n*  toward  purchase  of  meter."untll  lato 
»..xt  autumn  or  the  foUo,?lng  spring  ^ 
Broadview.  Mont.— Contract  soon  to  be 

iVo.i;;;.  7ir'?;^'r"^s',r  h^v^  "b^r^ 

proved  by   the  County  CommlHslonc?s.  "^ 


Roundup,  Mont. — Ueported  contract  soon 
lo  be  let  by  City  Council  tor  extension  of 
6-in.  and  4-in.  water  mains  along  certain 
streets  in  District  No.  13;  cost  about 
$10,000.     F.  A.  Appleman,  City  Clerk. 

St.  Louis,  Mo. — Reported  Water  Com- 
missioners are  considering  building  a  36- 
in.  main  from  Blssell's  Point  to  the 
Compton  Hill  reservoir  main  to  be  27,00o 
ft.   long. 

Heber  Springs,  Ark. — Water  works  and 
sewer  bonds  amounting  to  $90,000  are  be- 
ing sold,  proceeds  to  be  used  to  construct 
water  works  and  sewer  system  in  Im- 
piovement  District  No.    1. 

Beevllle,  Tex. — City  Council  has  en- 
gaged Hurlett  &  Ranney,  .San  Antonio, 
to  prepare  pliins  for  electric  light  plant 
and  water  works  system. 

Decatur,  Tex. — Water  works  and  elec- 
tric light  bonds  amounting  to  $10,00ti 
have  been  voted. 

Galveston,  Tex, — All  bids  opened  Oct. 
14  for  laying  approximately  3600  ft.  of  3n 
In.  c.  i.  water  main  submerged  acros;' 
Galveston  Bay  have  been  rejected,  and 
new  bids  will  be  asked  by  the  City  Com- 
missioners on  a  water  main  submerged 
in   its  entirety  across  Galveston  Bay. 

Rotan,  Tex.— Rotan  Water  &  Light  Co. 
Intends  making  extensive  improvement.*; 
to  the  s>"stems. 

San  Anqelo,  Tex. — Reported  San  Angelo 
Water.    Light  &   Power  Co.   Intends  mak- 
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ing  improvements  to  the  electric  light 
plant  and  water  works  system,  to  cost 
about  $50,000. 

Sherman,  Tex. — An  election  soon  to  be 
held  to  vote  $150,000  bonds  for  extensions 
to  the  water  works,  sewer  system,  im- 
provements of  streets  and  electric  light 
plant.     Address   City   Commissioners. 

Clinton,  Okla. — Benham  Engineering 
Company.  Oklahoma  City,  engaged  to 
prepare  plans  for  the  proposed  water 
works.  Both  propositions  of  obtaining 
water  from  impounding  reservoirs  and 
from  wells  will  be  investigated.  Probable 
cost  $100,000. 

Hillyard,  Wash. — All  bids  opened  re- 
cently by  City  Council  for  water  tanks 
have  been  rejected,  as  being  too  high; 
cost  estimated  at  $10,350.  Sawyer  Bros., 
Consulting  Engineers,  Spokane. 

Los  Angeles,  Cal. — City  Council  appro- 
priated $10,000  for  preliminary  surveys 
and  development  work  in  Owens  River 
Valley,  and  Water  Board  wid  use  money 
to  survey  dams  and  power  sites  in  Owens 
River  Gorge,  Cottonwood  Creek,  Lytle 
Creek,  and  other  tributaries  which  sup- 
ply  Los  Angeles  with  water. 

San  Francisco,  Cal. — Reported  bonds 
amounting  to  $43,287,000  tor  the  Hetch 
Hetchy  project  will  be  sold  Dec.  6  by 
Supervisors'    Finance    Committee. 

Aurora,  Utah. — Town  authorities  pro- 
pose installing  a  municipal  water  works. 
State  Board  of  Health.  Salt  Lake  City. 
has  been  requested  to  investigate  source 
of  supply.  An  ejection  will  be  held  Nov. 
16  to  vote  bonds.  Abraham  Shaw.  Town 
President. 

Aberdeen,  Idaho.  —  Reported  Public 
Utilities  Commission  at  Boise  has  granted 
application  of  this  village  to  install  a  mu- 
nicipal water  system;  included  in  im- 
provements is  a  100  ft.  steel  tank,  pump- 
ing station  and  Matheson  joint  steel  main. 

Dubois,  Idaho. — D.  T.  Murphy  of  Poca- 
tello,  Idaho,  it  Is  reported,  plans  installing 
water  works  and  electric  light  plant  here. 

Calbarlen,  Cuba. — The  Caibarien  Rem- 
edies Water  Works  Co.  of  Caibarien  has 
appointed  their  fiscal  agents,  J.  G.  White 
&  Co..  Inc..  43  E.\change  Place.  New 
York,  and  awarded  contract  for  engineer- 
ing to  .1.  G.  White  Engineering  Corpora- 
tion, of  43  Exchange  Place,  New  York. 
N.  Y.  Gravity  system  to  be  installed  and 
will  require  appro.\imately  37  miles  of 
pipe  line,  and  cost  complete  $400,000.  J. 
G.  White  &  Co..  Inc..  43  Exchange  Place, 
are  purchasing  material. 


\ 


BIDS     DESIRED. 

Brooklyn.  N.  Y.— Until  Nov.  12  by  Wil- 
liam Williams.  Comr.  Water  Supply.  Gas 
and  Electricity.  Manhattan,  for  furnish- 
ing, delivering,  unloading,  stacking  and 
storing  c.-i.   pipe;   securit.v  $2,200. 

Ventnor  City,  N.  J.— Until  Nov.  22.  by 
Common  Council,  for  erecting  complete 
mechanical  equipment  for  artesian  water 
works  plant  to  consist  of  new  pumping 
station,  one  triplex  expansion  direct-act- 
ing pumping  engine,  one  cross  compound. 
two  stage  air  compressor,  one  surface 
condenser,  with  combined  air  and  circu- 
lating pumps,  suction  and  discharge 
mains   to   pumps   and   reservoir. 

Washington,  D.  C— Until  Nov.  23  by 
Bureau  Supplies  and  Accounts,  Navy 
Dept.,  Washington,  D.  C.  for  furnishing  at 
the  Navy  Yards  and  Naval  Stations  sup- 
plies as  follows:  Portsmouth,  N.  H.,  Sch. 
8968 — Miscellaneous  composition  pipe  and 
fittings.  Brooklyn,  N.  Y.,  Sch.  8968— Mis- 
cellaneous heavy  reducing  pressure  valves: 
miscellaneous  low  pressure  rough  brass 
screwed  regrinding  valves.  Brooklyn,  N.  Y.. 
Sch.  89.")4 — 26,950  lb.  lead  pipe:  miscel- 
laneous steel  tubing.  Boston,  Mass..  Sch. 
8961 — Miscellaneous  extra  heavy  steel 
pipe.  Norfolk.  Va.,  Sch.  8954— Miscel- 
laneous lead  pipe;  miscellaneous  wrought 
pipe.  Charleston.  S.  C,  Sch.  8956 — Miscel- 
laneous brass  tubes.  Brooklyn,  N.  Y., 
i^ch.  8956 — 25  governor  valves  for  pumps; 
also  until  Nov.  30.  Mare  Island.  Cal..  Sch. 
8950—22,800  lb.  copper  pipe.  Applications 
for  proposals  should  designate  schedules 
desired  by  number.  Samuel  McGowan. 
Paymaster  General.  U.  S.  N. 

Cincinnati.  Ohio.— Until  Nov.  12  by 
Parke  S.  .lohnson.  Clk.  to  Dir.  Pub.  Serv- 
ice, for  erecting  tanks  for  the  Eastern 
Hill  service  and  other  discellaneous  work 
in  connection  therewith  for  water  distri- 
bution system. 

Columbus.  Ohio.— Until  Nov.  19  (read- 
vertisement)  by  Ohio  Board  Administra- 
tion (A.  F.  Sheperd.  Pres.)  for  furnishing 
and  installing  water  softener  equipment 
for  Institution  for  Feeble-Mlnded.  Co- 
lumbus. H.  S.  Riddle.  Consulting  Engr., 
Columbus. 

Chicago.  III.— Until  Nov.  12  by  W.  R. 
.VIoorhouse.  Comr.  Pub.  Wks.,  for  two 
open  feed  water  heaters  with  appurte- 
nances and  accessories  at  Lake  View 
Pumping  Station;  also  two  open  feed 
water  heaters  with  two  10-in.  relief 
valves  and  one  V-notch  recording  flow 
meter  for  Centml  I'ark  Avenue  Pumping 
Station. 

West  Frankfort,  III.— Until  Nov.  22.  by 
Grid  Dorrls.  City  Clk..  for  constructing 
municipal  water  works  to  consist  of 
guaranteed  water  supply  from  deep 
wells;  vertical  centrifugal  pumps  and 
electric  motors;  horizontal  centrifugal 
pumps     and     electric     motors;     inclosures 


and      foundations;      storage      reservoirs; 
valves  and  pipes. 

Chicago,  III.— Until  Nov.  10,  by  Board 
Local  Improvements  (Edw.  J.  Glackm, 
Secy.)  for  laying  water  supply  pipe  in 
portions  of  Laflin,  Henderson  Streets, 
Parnell   Avenue   and   other  streets. 

Melrose,  Wis.— Until  Dec.  1,  by  Village 
Board  for  constructing  water  works.  Z. 
V.    P.    Gilbert,    Village   Clk. 

St.  Louis,  Mo. — Reported  desired  until 
Nov.  12  by  Board  Public  Service  (Wm. 
T.  Findly,  Secy.)  for  steam  piping,  valves 
and  fittings  for  low  service  pumping  sta- 
tion Chain  of  Rocks. 

Toronto.  Ont. — Until  Nov.  9  by  T.  L. 
Church  (Mayor).  Chmn.  Board  Control, 
for  construction  of  valves,  steam  piping, 
special  steel  castings  and  lagging  for 
main  pumping  station. 

PRICES     AND     LETTINGS. 

ielndicates  award  of  contract. 

Hartford,  Conn. — Following  are  four 
lowest  bids  opened  Nov.  1  by  Board  Water 
Commissioners  for  (a)  Contract  14.  clear- 
ing and  grubbing  southern  portion  of 
Nepaug  Reservoir,  and  (b)  Contract  15, 
northern  part  of  the  same:  L.  I.  Fletcher, 
Akron,  Ohio,  (a)  $26,670:  (b)  $22,745:  Fred 
T.  Ley  Company,  Springfield,  (a)  $26,720; 
(b)  $21,895:  Roberts  Construction  Com- 
panv,  Fitchhurg,  Mass.,  (a)  $26,990;  Davis 
.«  Brcok,  B'rookline,  Mass.,  (a)  $27,220; 
(b)  $2:i,450;  Pierson  Engineering  &  Con- 
struction Company,  Hartford,   (b)   $25,900. 

♦  Peapack-Gladstone,  N.  J.  —  Contract 
for  constructing  municipal  water  works 
awarded  H.  C.  Brooks  Co.  of  Martins- 
burg.  W.  Va..  at  about  $45,000. 

Covington,    Ky. — See   "Bridges." 

-^Miller,  Ind. — Contracts  for  construct- 
ing municipal  water  works  awarded  by 
Town  Board  as  follows:  Pipes  and  hy- 
drants, to  National  Tube  Company,  at 
$6,255;  laying  water  pipe.  Shea  &  Co., 
Hammond,  $3,869;  standpipe,  Chicago 
Bridge  &  Iron  Wks..  at  $2,785. 

-A-Germania,  Iowa. — Contract  for  con- 
structing approximately  5040  ft.  1-in.  and 
1620  ft.  6-in.  c.-i.  water  main.  13 
b.\'drants.  an  elevated  tank  and  tower, 
'(i,00(i-gal.  capacity,  etc.,  awarded  C.  W. 
Uoland  Co..  at  $8,041.  M.  H.  Stoddard, 
Town  Clerk. 

^Kenawha,  Iowa. — Contract  for  con- 
structing city  distribution  plant  awarded 
Midwest  Electric  Company,  Omaha,  Neb., 
at  $4,755. 

^Luverne,  Iowa. — Contract  for  tank 
and  tower  awarded  Memphis  Steel  Con- 
struction Company  of  Greensburg,  La., 
at  $2,584.  and  for  distribution  system, 
pump  and  inains  to  Hause  &  Snyder  of 
Fort  Dodge.  Iowa,  at  $3,198  (bids  opened 
Oct.    22). 

Galveston,  Tex. — See  "Proposed  Work." 

-^Loveland.  Colo. — Contract  for  con- 
structing filter  plant  awarded  J.  Singer, 
Fort  Collins,  at  $3,000  (bids  opened  Oct. 
22).      G.    C.    Rest,    City    Clk. 

♦  Markham,  Ont. — Contract  for  ele- 
vated tanks  awarded  Pittsburg  &  Des 
Moines  Steel  Co.  at  $5,750,  and  for  pipe, 
hydrants  and  valves  to  National  Iron 
Wks. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK. 

Boston,  Mass. — Mayor  has  approved  ap- 
propriation of  $26,000  for  sewer  construc- 
tion on  North  Beacon  Street. 

Haverhill,  Mass. — City  intends  con- 
structing a  trunk  sewer  from  Primrose 
Street  to  North  Avenue,  requiring  about 
958  ft.  24  in.,  1064  ft.  20  in.  and  6632  ft. 
18  in.  vitri.  pipe;  cost.  $16,000.  Work 
will  be  done  by  city.  Louis  C.  Lawton, 
City   Engineer. 

Oneonta,  N.  V. — A  sewage  disposal  plant 
costing  $45,000  Is  contemplated.  Frank  M. 
Gurney.  City  Engineer. 

Dunkirk,  N.  V. — City  Engineer  has  sub- 
mitted to  State  Board  of  Health  at  Al- 
bany plans  for  the  west  side  park  system 
of  sewers  which  call  for  sewers  along 
Brooks  and  Nichols  Avenues  and  East 
Front  Street.  The  plans  for  the  proposed 
intercepting  sewer  and  disposal  plant  will 
also  be  submitted  to  the  State  (bonserva- 
tion    Commission. 

Atlantic  Highlands,  N.  J.— It  is  pro- 
posed to  construct  a  sewer  system  and 
disposal  plant  costing  $25,000.  Address 
City   Clerk. 

Columbia,  Pa. — An  election  is  to  held 
Nov.  2  to  vote  $100,000  bonds  to  install  a 
newer  system. 

Pennsylvania. — The  following  permits 
have  been  issued  by  Pennsylvania  De- 
partment of  Health.  Harrisburg.  relative 
to  construction  of  sewerage: 

Exeter — Lateral  sewer  extensions. 

.lohnstown — Lateral  sewer  extensions. 

Plttston — Lateral   sewer  extensions. 

Punxsutawney — Lateral  sewer  exten- 
sions. 


West  Pittston — Lateral  sewer  exten- 
sions. 

Philadelphia — Lateral   sewer  extensions. 

Dale — Lateral  sewer  extensions. 

East  Washington — Lateral  sewer  exten- 
sions. 

Selins  Grove — Lateral  sewer  extensions. 

Eustis,  Fla. — Plans  for  sewer  system 
contemplated  here  are  to  be  prepai'ed  by 
Ishman-Handolph  Co.  of  Jacksonville. 
Cost.   $20,000.     R.   O.   Riddle,   clerk. 

Columbia,  S.  C. — F.  C.  Wyse.  Engineer 
and  Superintendent,  writes  that  about  5 
miles  of  15-in.  and  5  miles  of  8  to  12-in. 
sewers  will  be  laid  early  in  the  new  year. 

Elyrla,  Ohio. — City  Council  reported  to 
be  considering  constructing  three  large 
storm  sewers  at  a  cost  of  $150,000.  One 
territory  north  of  Huron  and  West  Streets 
to  cost  $100,000;  one  on  the  East  Side  to 
cost  $35,000,  and  one  in  Carlisle  Town- 
ship to  cost  $15,000. 

Lakewood,  Ohio. — The  sewage  disposal 
plant  and  sewer  improvements  contem- 
plated here  include  two-story  tanks,  7,600 
outlet  to  Lake  Erie  and  will  cost  $50,000 
for  the  sewers  and  $125,000  for  disposal 
plant.  E.  A.  Fisher  City  Engr.;  R.  Win- 
throp  Piatt,   Consulting  Engr.,   Cleveland. 

Indianapolis,  Ind. — Bd.  Public  Works 
passed  resolution  for  a  main  sewer  in 
South  Meridian  Street  and  Madison  Ave- 
nue, with  branches  from  Pleasant  Run  to 
.Southern   Avenue;   estimated   cost   $10,800. 

Des  Moines.  Iowa. — Reported  recon- 
struction of  the  storm  sewer  system  is 
under  consideration. 

Mason  City,  Iowa. — City  Council  has 
passed  a  resolution  providing  for  a  three- 
mill  levy  for  a  period  of  20  years,  for 
construction  of  a  Imhotf  sewage  disposal 
plant,  plans  for  which  are  being  prepared. 

Oskaloosa,  Iowa. — A.  C.  Hawkins,  city 
engineer,  writes,  Black  &  Vitch  of  ICan- 
sas  City,  Mo.,  engaged  to  report  on  a 
suitable  sewage  disposal  plant. 

Whitefish,  Mont. — Reported  resolutions 
introduced  in  City  Council  for  immediate 
creation  of  two  special  sanitary  improve- 
ments, districts  to  cover  territory  north 
of  Second  Street  and  west  of  Baker  Ave- 
nue;  cost  reported  at  $12,000. 

Heber      Springs,      Ark.  —  See      "Water 

Works." 

Dallas.  Tex. — All  bids  opened  Sept.  3 
for  constructing  a  sanitary  sewer  main 
between  Zang's  Boulevard  and  Winnetka 
Avenue  in  Oak  Cliff,  have  been  rejected  by 
the  City  Commissioners.  Lowest  bid  sub- 
mitted  was   $17,548. 

Sherman,  Tex. — See  "Water  Works." 

Uvalde,  Tex. — Contract  soon  to  be  let 
for  a  100,000-gal.  filter  to  be  added  to  the 
septic  tank;  also  for  pumping  plant.  N. 
Werenskiold,   Engr.,  Bo.k  511,    Dallas. 

Seattle,  Wash.— City  Engineer  A.  H. 
Dimock  has  filed  with  Board  of  Public 
Works  reports  and  estimates  for  the  con- 
struction of  sewers  in  West  and  North 
Fiftieth   Street  to  cost  $68,619. 

Seattle,  Wash. — Council  adopted  resolu- 
tions for  constructing  sewers  in  portions 
of  North  and  West  Fiftieth  Streets  and 
Thirteenth  Avenue  N.  W.  and  Sixth  Ave- 
N.  W. 

Portland,  Ore. — All  bids  opened  recently 
for  constructing  Hall  Street  sewer  outfall 
rejected. 

All  bids  opened  recently  for  Well  and 
Water  .Street  Sewer  rejected.  New  bids 
to  be.  asked  by  A.  L.  Barbour,  City 
Auditor. 

Bonners  Ferry,  Idaho. — Reported  council 
has  created  local  sewer  improvement. 
District  No.  1.  for  the  construction  of  a 
sewerage  system  and  disposal  plant;  esti- 
mated cost  $29,000.  C.  T.  Laschinger.  City 
Clerk. 

Ottawa,  Ont.— R.  S.  &  W.  S.  Lea,  Con- 
sulting Engineers.  Montreal,  Que.,  have 
submitted  a  report  to  the  city  on  the 
Rideau  River  Intercepting  Sewer;  esti- 
mated  cost   $400,000. 


BIDS      DESIRED. 

New  York.  N.  V.— Until  Nov.  lu  by 
Douglas  Mathewson.  Pres.  Bronx  Bor- 
ough, for  repairing  barrel  and  box  sewers 
at  foot  of  Thirty-seventh.  110th.  Stanton 
and  Rivington  Streets,  East  River,  and 
foot  of  Twenty-sixth  and  158th  Streets, 
North   River.     Total  security  $5,000. 

Until  Nov.  11.  same  place  as  above,  for 
constructing  sewers  and  appurtenances  in 
portions  of  Starling  Avenue,  Unionport 
Road  and  McGraw  Avenue;  also  paving 
witli  butuininous  concrete  on  concrete 
foundation  roadway  of  Tiebout  Avenue; 
lotal  security  $3,900. 

Washington,  D.  C. — ^Until  Nov.  10  by 
Commissioners  D.  C.  for  constructing 
sewers,  apprO.ximately  5300  ft.  12  to  2t-in. 
pipe,  advertised  in  Engineering  Record. 


Greenwood,  S.  C. — See  "Paving  and 
Koads." 

FIndlay,  Ohio.— Until  Nov.  12  by  Joseph 
Page.  Clk.  to  Dlr.  Put/.  Service,  for  fur- 
nishing material  and  constructing  com- 
bined sanitary  and  storm  water  sewer  in 
Hancock  Street,  from  Main  to  Park 
Street. 

Cicero,  III. — Until  Nov.  8  by  Board  Local 
Improv.  (James  R.  Ryland,  Secy.)  for 
sewer  in  Fourteenth.  Sixteenth  and 
Fifty-fifth  Court  and  water  pipe  in  Fif- 
:eenth  Place  and  Fifty-fifth  Court. 

Rock  Island,  III. — Reported  desired  un- 
til Nov.  15  for  constructing  sewerage 
system  and  sewage  disposal  plant.  Wal- 
lace Treichler,  City  Engr. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

New  York,  N.  Y. — Lowest  bid  opened 
Nov.  3  by  Pub.  Service  Comn.,  154  Nassau 
Street,  for  storm  vitr.  pipe  drain,  man- 
holes, etc..  for  Queensboro  Subway  Rapid 
Transit  Railroad,  under  (jueensboro  Boule- 
vard, was  submitted  by  Lawrence  Constr. 
Co.,  2409  Walton  Avenue,  at  $9,700. 

-^Rochester,  N.  Y. — Contract  awarded 
Whitmore,  Rauber  &  Vicinus.  Rochester, 
for  constructing  the  Thomas  Creek  over- 
flow sewer  at  $15,805.  and  to  Frank 
Lachiusa,  336  North  Street,  contract  for 
Clinton    Avenue,    north,    sewer  at    $8,772. 

♦Verona,  N.  J. — Contracts  awarded  as 
follows  for  constructing  sewerB:  Section 
1 — North  of  Bloomfleld  Avenue  and  east 
of  Peckman  River,  to  Petro  Scola,  Glen 
Ridge,  at  $31,253;  Section  2 — South  of 
Bloomfield  Avenue  and  east  of  the  river, 
to  Donate  Fusdo.  Montcair,  at  $17,801; 
Section  3 — North  of  Bloomfield  Avenue 
and  west  of  the  river,  to  Frank  Corrozzo, 
Baltimore.  Md.,  $21,633;  Section  4— South 
of  Bloomfield  Avenue  and  west  of  the 
river  to  Cardell  &  Roman,  Montclair,  at 
$17,796;  Section  5 — Disposal  plant.  Percy 
L.  Braunsworth,  Montclair.  $37,290. 
Clyde  Potts,  Engr.,  50  Church  Streei;, 
New    York. 

Parnassus,  Pa. — Borough  engaged  Ches- 
ter &  Fleming,  Pittsburgh,  to  prepare 
plans  for  sewerage  system  and  disposal 
plant. 

■A^Kent,  Ohio. — Contract  for  construct- 
ing a  trunk  sewer  awarded  William  Hunt 
&  Sons  Co.  of  Akron  at  $11. .555. 

Mansfield,  Ohio. — Lowest  bid  opened 
Oct.  26  by  W.  J.  Hazeltine.  City  Engineer 
for  constructing  8160  ft.  sewers  was  sub- 
mitted by  Carl  Wels.  Peru.  Ind..  at  $6,679. 

♦  Fond  du  Lac,  Wis. — Contract  awarded 
AugiKst  Krueger,  Fond  du  Lac.  for  con- 
structing sewers  in  E.  Washington.  W. 
Cotton.  Morris  and  Ruggles  Streets.  J.  F. 
Hohensee.  City  Clerk. 

♦Ogden,  Iowa. — Contract  for  construct- 
ing disposal  plant  (bids  opened  Oct.  26) 
awarded  Zitterel  &  Sullivan.  Webster 
City,  at  $10,000.  R.  C.  Lutze.  C.  E., 
Perry. 

♦  Lincoln,  Neb. — Contract  for  construct- 
ing sewer  system  awarded  Abel  &  Rob- 
erts of  Lincoln. 

Dallas,  Tex. — See  "Proposed  Work." 

♦  Enterprise,  Ore. — Contract  for  con- 
structing a  sewer  system  reported 
awarded  by  City  Council  to  James  Ken- 
nedy Construction  Company  of  Portland, 
at    $19,435. 

Portland,  Ore. — Following  are  bids 
opened  Oct.  20  by  the  City  Auditor  for 
constructing  sewers  in  Water  .and  Mill 
Streets:  Vitri.  concrete  and  reinforced- 
concrete  sewer.  Giebisch  &  Joplin.  $19.- 
941;  J.  P.  O'Neill,  $16,185;  Alexis  Contract 
Company.  $18,871;  J.  F.  Shea,  concrete 
and  reinforced-concrete  sewer,  $15.- 
324;  William  Lind,  cement  pipe  and  re- 
inforced-concrete,   $15,216. 

♦Algona.  Iowa. — Contract  for  construct- 
ing sewers  (bids  opened  Oct.  27)  awarded 
Moors  Sieg  Constr.  Co.,  Waterloo.  S.  W. 
Cromell,  City  Clerk. 

♦  El  Centre,  Cal. — Contract  for  con- 
structing El  Centro-Imperial  sanitary 
sewer  system  (bids  opened  Oct.  28) 
reported  awarded  to  James  Kennedy.  901 
Washington  Building.  Los  Angeles,  at 
$206,199.  Olmsted  &  Glllelen.  1112  Hol- 
lingsworth   Building.   Ix)s  Angeles.   Engrs. 

♦Sausallto.  Cal. — Contract  for  con- 
structing sewers  in  District  "F"  awarde<I 
Heafey  &  Tobin.  735  Filbert  Street,  Oak- 
land, at  $11,026.     Leonard   L.   Hohl.  Town 

Engineer. 

♦  Idaho  Falls.  Idaho. — Contract  for  con- 
structing sewers  awarded  Lindstrom  ^ 
Oren  of  Butte,  Mont.,  at  $17,000. 

♦Ste.  Agathe  des  Monta,  Que. — Con- 
tract for  constructing  sewerage  system 
(bids  opened  Oct.  25)  awarded  L.  Beau- 
champ,  at  $70,000.     R.   Daze.   Secy.-Treas 


♦Ogden,  Iowa. — Following  are  unit  figures  of  four  lowest  bidders  on  bids  openeil 
Oct.  26  for  constructing  the  sanitary  sewer  system  (R.  Z.  Lutze.  C.  B..  1404  Paul 
Street.  Perry):  (a)  A.  Dohsoii  Company.  Lincoln,  $37,910:  (b)  George  M.  King.  Des 
Moines.  $41,320;  (c)  Zitterel  &  Sullivan,  Webster  City,  $41,861;  (d)  M.  S.  Jackson. 
Cedar  Rapids,  $42,098: 

(a)       (b)         (c)       (d) 

6.411  ft.  15-ln.  vitrified  sewer  pipe,   laid  complete $1.29     $1.35     $1.25    »1.S0 

4,270  ft.  12-in.   vitrified  sewer  pipe,   laid  complete 80        .90       1.00         .88 

6.691  ft.  10-in.   vitrified  sewer  pipe,  laid  complete 73         .76         .74Vj     .78 

25,755  ft.    8-in.  vitrified  sewer  pipe,  laid  complete 61         .65         .67',^     .7.1 

7  flush  tanks,  built  of  brick.  Miller's  automatic  sift 90.00     90.00  110.00     80.00 

106mnnholes 46.00     59.00     59.50     50.00 

I4hnii|i  holes,  sewer  pipe  extended  to  surface 8.75      8.00    10.00      9.00 
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1.  Idaiw.— CntU  Nov.  »  by  U  C 
KwMrUaa.  C©.  Auditor.  Caldwetl.  for  coii- 
atntctlMC  Botaa  Rlvar  BMd«e  at  Partna. 
Oaal  nr.Wdi 

PRICKS     AND     LCTTINOS. 
♦/■dMataa  a«Mrd  •!  coittmot. 

WHimliimln  —  PoUowtnc  an  thraa 
kmaat  bMa  opaoad  Oct.  M  by  Manacbu- 
aMta  HMfcvay  Qommtaaton.  Boston,  lor 
eeaatracuaa  a  pUa  brtdie  in  £«li(artown: 
Kaadia  *&oddiu4.  Eaat  Boiton.  ».3U; 
Prank  C.  Taylor.  New  Bedford.  i»M». 
aad  JobD  B.  Burke.  Wollaston.  t».6»0. 

'kConnactiawC  —  Contract  awarded  by 
SUkte  llikhway  Oowmlation,  Hartrord.  to 
SpaufcUnc  Cttaatr.  Co..  SuOIeld,  for  coii- 
•trocUns  the  .New  Hartford  Brlds«  over 
PanalfistoB  lUter  at  fS,400. 

OMvarawilla.  N.  v.— Following  are  2 
tvwaat  tklda  opened  by  Town  Council  for 
sooamictlBS  concrele-etrel  hrluge  over 
BMt  cfcaoaal  of  Uudaon  Kiver:  Keltb 
Outkrta.  achanactady.  tSS.UO,  and  Jamea 
K.  Ueary  Coaatr.  Co.,  Rochester,  at 
tJfcMk 

•aUHakam,  Pa.— Loweat  bid  opened  (or 
rapalT  lo  Broad  Street  Brldce  Kubmltted 
by    &    W.    Chllea,    South    Bethlehem,    at 

KaiMMtt  Square.  Pa.— Lioweit  bid  opened 
by  County  Comri.  and  CominrnUtr  for 
eonstTUcltnc  atone  arch  bridge  uver  Red 
Clay  Creek  submitted  by  P.  J.  Kile)'. 
Wcat  Chester,  at  ti.CSO. 

AOaLand,  Fla.— Contract  (or  ateel  work 
oa  blahway  bridce,  ZtS  ft.  x  1(  (t.,  across 
St.  JokBs  Kivar  beiwaao  Volusia  and  8«m- 
loola  Countlaa.  to  be  bulll  by  Michael 
Sholts  of  Daytona.  awarded  Virginia 
Brldca  A  Iron  Co..  Roanoke.  Va.,  and  (or 
appraaebaa  ana  foundations  to  Beaaley 
CMtracUna  Co.  of  Savannah,  Gu.  At- 
laaUe  EosUMerlns  Co.,  Ensrs..  Savannah, 

Covlngton,  Ky. — Following  Is  the  detail 
bid  or  1>.    ('.   Foley.  Cincinnati,  Ohio,  the 
lo-.-    -•     '  ■■'■".•r    on    the    bids    opened    Oct. 
;>>  (or    constructing    the    piers 

r>  .  r     bridge    to    carry    duplicate 

•ui.,'.}    .. ....!>  over  Licking  Klver:    720  cu. 

yd.  esnh  exeat  atlon.  12.00:  ito  cu.  yd. 
rock  excavation.  tlO.Ou;  2012  cu.  yd. 
piers    (concrete),    $7.00:    (00    ft    concrete 

Cling.  MOO:  total,  118.324.  Next  three 
Weal  bidder*:  J.  K.  Browning.  Cincin- 
nati. Ohio,  fl».U«:  C  K.  Harris.  Coving- 
ton. tZI.ItS:  L.  Kid  Construction  Com- 
pany. Cincinnati,  |25,l!i3.  Engineer's  es- 
timate. tZ2,417.  Ueorge  Horning,  Engr., 
Wool-Sack   Building,    Newport,   Ky. 

AConeerdIa,  Kan. — Contract  for  con- 
atructinf  alght  concrete  bridges  (bids 
opanad  Oct.. SO)  awarded  by  County  Com- 
miastoncra  to  Jamca  Bohannan,  Glasco, 
at  tt.tn. 

St.  Leula.  Mo. — Lowest  bid  opened  by 
Bd.  Public  Service.  Oct.  22,  for  construct- 
ing viaduct  over  Mlaaouri-Paciflc  tt  Iron 
Mountain  R.  R.  tracks  at  Chouteau 
Street,  submitted  by  F.  C.  Mueller  A  Co., 
tlSl.tt*. 

AFIoraavllla,  Tax. — Contract  for  con- 
structing bridge  acroaa  Claveraa  Creek 
on  San  Antonio- Floreavltle  Road  awarded 
Alamo  Construction  0>mpany  of  San  An- 
tonio at  tlO.OOO.  Bridge  U  to  be  480  ft. 
lang  and  K  ft.  wide. 

AHappaar,  Ora. — Contract  for  con- 
structing stael  superstructure  of  bridge 
ovar  rlvar  for  Oregon- Washington  Hy. 
A  Navigation  Co..  rortland,  awarded  to 
ar«Bt-8mlth  A  Co.,  Henry  Building. 
SaaltJa.  at  about  110,000. 

ABakarsfleM,  Cal. — Contract  for  con- 
structing pile  bridges,  culverts  and  con- 
crato  band  walls  on  Div.  5,  Sect.  4,  Bakers'- 
Oald-McKlttrlck  ltd.  awarded  by  county 
to  M.  T.  Kaan,  Bakcnfletd,  at  tl2,U0. 

■akaraflaM,     Cal. —  Sea     "Paving     and 


PAVING  AND  ROADS 
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ra  PaNa.  Wig.    Waportad 

.'.  II.  rar  ca—tiktHwg  Marqvard 
(•  k   I*  ft.   Plata  girdar  spaa  oa 

Akmag,  KaM.— OnUI  K«rv.  U  by  Karl 
■MdhL  Ckaatp  Bwglnssr.  lor  saaiwWiuL- 
nn  m  mm  4S-ft  spaa  wttk  twa  ak'fl.  ap- 
Wfmmm:  «mU't\.  span  and  npatrm.  sad 
•MaBm  for  Ifera*  l«*-rt  spans. 

•T'oUl  abeat  Mav.  It  for 

d*   laaf  baanrti    brttec. 

St*  n.  toem,  avar  LAVa 

L  at  Tentk  ArwMa  N.  M. 


t.mm  xiniiii,  Cal.— I^owaat  bids  for  con- 
stmetlag  brtdgea  subrolllad  as  foUows 
fbtda  opcnad  Oct.  It  by  County  Bd. 
Biyrva.):  Three  span  plate  girder  bridge 
>47  ft.  lone,  with  concrete  abutments  over 
Castalv  Creak.  Meaner  A  Rice.  228 
Marab.Btrong  BIdg.,  t»>.7«I,  and  for  4 
span  Plata  girdar  bridga  244  ft.  long  over 
aoulh  fork  of  SanU  CUra  River.  t2&:*74. 

#Cootract  for  abova  work  awarded  to 
Meaaoar  A  lUcc.  211  Marsh-Strong  Build- 
ing. 

AMadara.  Cal.— Following  are  tour  low- 
aat  bids  opened  Oct.  It  by  W.  C.  Utter, 
City  Clark,  for  oonstnicting  bridge  over 
PVaaao  Rivar:  Manning  Broa..  Fresno, 
at  tS,47S  Uvardad  contract):  Benson  A 
Jofcnson.  Klngstmrf,  |».t<|-  A.  Mattson, 
Pan  Franclsoo.  tV.tM,  and  Johnson  Bros., 
Klngsburg,  tll.SM. 

*Sail  0<aB«>  Cal. — Following  are  four 
towesl  bida  opaned  Oct.  21  by  Cotinty  8u- 


PROPOSED     WORK. 

Buffalo,  N.  Y.— Common  Council  voted 
to  i>avc  Evclvn  Avenue  and  Galveston 
Place  and  rcpave  K.  North  Street  with 
asphalt. 

Lona  Island  City.  N.  Y.— Board  of  Esti- 
mate. New  York  City,  has  approved  lay- 
out o(  the  Grand  Central  Parkway  in 
Queens,  extending  from  Queens  Boule- 
vard to  .Nassau  County  line  at  Floral 
Park:  cost  estimated  at  $1,000,000. 

Syracuse,  N.  Y.— Syracuse  Planning 
Comn.  approved  plan  for  a  State  Fair 
Boule.  approach  through  Lakeview  Ave- 
nue to  connect  with  a  roadway  to  be 
constructed  by  State  to  State  Fair 
Grounds.  Plan  provides  for  connection 
o(  W.  Genesee  Street  by  way  or  Lake- 
view  Avenue  extended  and  widened  with 
a  proposed   highway. 

Pittsburgh,  Pa. — City  Council  voted  to 
piivf  Susquehanna  Street  and  Neuman 
Way. 

Baltimore.  Md.  —  Paving  Commission 
tentative  plans  for  next  year  embrace 
about  nfteen  miles  of  paving,  including 
approximately  9  miles  o(  sheet  asphalt, 
three  miles  vltr.  block  and  three  miles  of 
granite  block.  Average  cost  approximate- 
ly $44,000  per  mile. 

Delmer,  Del.— Reports  state  that  Col. 
Du  Pont  o(  Wilmington,  contemplates 
constructing  boulevard  (rom  Delraar  to 
Rehoboth   Beach. 

PInevllle,  W.  Va. — County  road  im- 
provement bonds  (or  $560,000  will  be  sold 
Dec.  1,  by  County  Court  (H.  M.  Cline. 
Pres.). 

Clinton,  N.  C. — County  road  bonds  (or 
$25,000  will  be  sold  Nov.  8,  by  County 
Commissioners    (J.    R.    Peterson,    Chmn.). 

Shelby,  N.  C— Citizens  o(  No.  3  Town- 
ship voted  $30,000  bonds  (or  building 
good  roads. 

Bradentown,  Fla. — Venice  Road  and 
Bridge  DIst.  bonds  for  $230,000  reported  to 
bo  sold  Nov.  20.  Address  H.  W.  Parder, 
Sarasota. 

De  Land,  Fla. — Halifax  Special  Road  and 
Bridge  Dlst.  bonds  for  $400,000  will  be 
sold  Nov.  22,  by  Board  County  Commis- 
sioners  (Sam'l.  D.  Jordan,  Cll<.). 

Eustis,  Fla.— R.  O.  Riddle,  clerk,  writes 
that  Bay,  Center  and  Grove  Streets  and 
Orange  Avenue  are  to  be  paved  with 
penetration  and  sand  asphalt,  concrete 
curbs,  and  cost  about  $40,000.  Ishman- 
Kandolph    Co.    of  Jacksonville,    engineers. 

Marco,    Fla. — Citizens    of  Special    Road 

and    Bridge   District   No.   3  voted   $125,000 

bonds    for    constructing    a  hard    surface 

road    (rom    Marco    to    the  Dade    County 
line. 

Miami,  Fla.— Citizens  voted  to  con- 
struct rock  road  along  bank  o(  Miami 
Canal,  to  Dade  County  line,  also  (or 
constructing  Tamlaml  Trail  to  be  con- 
tinuation o(  Twentieth  Street  to  Lee 
County  line. 

Pensacola,  Fla. — All  bids  opened  Oct.  16 
by  L.  Karle  Thornton.  City  Engineer,  (or 
three  blocks  of  paving  around  Pensacola 
Hospital  have  been   rejected. 

Crowley.  La. — Arcadia  Parish  Police 
Jury  contemplates  constructing  150  miles 
gravel  roads  throughout  Parish.  Plans 
provide  for  2  18-ft.  roads  extending  north 
and  south  and  2  roads  extending  east  and 
west;  cost  al>out  $750,000. 

Oonaldsonvllle,  La Citizens  voted  $15,- 

000    bonfis    to    Improve    roads.      Address 
County  Clerk. 

Franklin,  La. — Town  Council  voted  to 
improve  Main   Street;   cost  about  $17,000. 

Akron,  Ohio.— Road  bonds  for  $133,125 
will  be  sold  Nov.  17,  by  Jas.  McCausland, 
City  Aud. 

Orea-ivllle,  Ohio.— Road  bonds  for  $32,- 
450  will  he  sold  Nov.  6.  by  G.  H.  Garrison. 
Co.  Aud. 

Voungstown,  Ohio. — City  Council  voted 
to  construct  sidewalks  on  Lennox  Avenue 
Sheridan  ltd.  and  Kent  Street. 

Albion,  I  nd.— Construction  of  Kendall- 
vllle-Llgonlcr  highway,  distance  of  21 
miles,  contemplated  by  County  Comrs.; 
estimated   cost  $274,717. 

South  Bend.  I  nd.— Henderson  McClel- 
lan,  County  Engineer,  estimates  cost  of 
paving  wUh  brick  3  miles  Hamilton  Road 


parvlaora  for  constructing  a  concrete 
hrldga  o*ar  San  KIIJo  Lagoo.  on  Suta 
lllatiwsy.    at    Cardiff:     P.    H.    C.    Sparks. 


$7  no  (swarded  contract);  H.  W.  Pctton. 
t».47f:  lUlland  Conatr.  Co.,  W,277.  and 
P.  W.  8te«san.  It.Mt. 

•oiaa.  Idafco,— Pollowlna  are  four  loweat 

«**■•<  O**-  **  «>J'  Commlsslonsrs  of 

— -and  Ovykaa  County  for  constructing 

a^*rM-apaB   atcat   bridge.    4&2   ft.    long, 


mm 

2fi 


tiu,mt. 


_-. .__.    Rlvar   at    McKaetb'a   Ferry: 

Mlaaourl  Vallnr  BMdga  A  Iron  Co.  Den- 
jrer.-Col.  tlMIS:  Coaat  Bridga  Co..  Port- 
JajA  Ore.  <M.OM:  Mldkind*Brldia  Co . 
J?*''^;    "•"•••PoW*   »«a«l    A    Machinery 


In  Olive  Township  at  $29,304. 

1   "f'"?!'".-    Mlch.---Electlon   will    be    held 
roads  "  *'"*•"""  ''°"<'»  'or  BOO<l 

.iSnI!l!ri?>ii*J'^*'-~*^'i""'y  ^°<^  Commis- 
sioners will  ask  a  vote  at  the  spring  elec- 

J!2!d  worfc    •  "°  """^  '""*  for"^  State  a?d 

f "r*J..**'^'''~*3cnesee  County  Runerva 
voted  $100,000  bonds  for  good  roads 

Grand  Haven,  Mich.— Bd.  Sunervlsora 
appropriated  $75,250  for  good  roads 

Grand  Haven,  Mich.— Supervisors  voted 
appropriation  of  $63,250  for  constructing 
roada  and  $10,000  for  repalra  to  roads 


Marshall,  Mich. — County  Commissioners 
have  appropriated  $124,000  bonds  (or  good 
roads. 

Mason,  Mich.— County  Bd.  Supervis- 
ors has  appropriated  $115,000  (or  good 
roads. 

Pontlac,  Mich. — The  Board  of  Super- 
visors has  decided  to  submit  to  a  vote 
next  April  the  $1,000,000  good  road  bond 
Issue.  „  „ 

Contract  soon  to  be  let  by  County  Com- 
missioners for  i%  miles  16-(t.  concrete 
road. 

Saginaw,  Mich. — Citizens  of  Saginaw 
County  voted  $40,«00  bonds  for  construct- 
ing trunk  line  highway  to  Owosso.  A 
bridge  is  to  be  constructed  over  Tlttiba- 
wassee  River  on  the  Merrill  Rd.  in  con- 
nection with  above  by  the  state;  cost 
$40,000. 

Chicago,  III.  —  State  Supreme  Court 
voted  against  the  Cooli  County  bond 
issue  of  $2,000,000  for  constructing  hard 
roads. 

Jollet,  111. — Asphalt,  asphalt  macadam 
and  brick  pavements  contemplated  by 
City  Commission  during  1916;  estimated 
cost  about  $300,000. 

Milwaukee,  Wis. — It  is  reported  Milwau- 
kee County  will  construct  35  miles  of  con- 
crete highway  next  year,  at  an  approxi- 
mate cost  of  between  $500,000  and  $600,000. 

Cherokee,  Iowa. — About  four  miles  of 
paving  is  contemplated  but  no  material 
selected.      Address    City    Clerk. 

St.  Paul,  Minn. — Minnesota  Highway 
Commission  it  is  reported  will,  during 
1916,  expend  $3,000,000  on  good  roads. 
George  W.  Cooly,   Secy.   Commission. 

City  Council  voted  to  pave  Eleventh 
Street  (rom  Jaclison  to  Cedar  Street;  cost 
about  $15,000. 

Walker,  Minn.— State  Highway  Commis- 
sion St.  Paul  approved  Cass  County  road 
program  for  two  roads,  one  (rom  Case 
Lake  to  Walker,  a  distance  o(  70  miles, 
and  the  other  (rom  Walker  to  Pillager,  a 
distance  of  30  miles;  cost  of  two  roads  is 
$301,380,  the  State  to  pay  $128,684. 

Larned,  Kan. — L.  D.  Burgess,  city  clerk, 
writes  that  contract  for  the  37,000  sq. 
yd.  of  pavement,  probably  vitrified  brick, 
will  be  let  in  January  or  February.  Ma- 
terial not  yet  chosen. 

Independence,  Mo. — Comrs.  Jackson 
County  considering  constructing  three 
miles  rock  road  to  connect  with  a  road 
to  be  built  across  Johnson  County. 

Hondo,  Tex. — Road  Dist.  No.  2  bonds 
for  $38,000  will  be  sold  Nov.  8,  by  Com- 
missioners Court.  R.  J.  Noonan,  Co. 
Judge. 

Flatonia,  Tex. — An  election  soon  to  be 
held  to  vote  a  bond  issue  for  road  build- 
ing. 

Sherman,   Tex.— See   "Water  Worlts." 

Seattle,  Wash.— City  Engineer  A.  H. 
Dimock,  has  filed  with  Bd.  Public  Works 
plans  and  specifications  (or  paving  ot 
Bailey   Street;    cost   $35,000. 

Streets  and  Sewers  Committee  of  City 
Council  considering  filling  and  planking 
of  Ninth  Avenue  at  an  estimated  cost  o( 
$109,712. 

San  Francisco,  Cat.— Bd.  of  Wks.  voted 
to  pave  Twentieth  Avenue  with  asphalt; 
cost    $11,226. 

Tulare.  CjI. — City  Trustees  have  started 
seventeen  blocks  of  new  paving,  fi-in. 
concrete  base  and  IMi-in.  asphaltic  con- 
crete wearing  surface.  Alfred  P.  Bos- 
worth,  City  Engineer. 

Nogales,  Ariz. — Citizens  of  County  have 
vo'led  $150,000  bonds  for  constructing  high- 
ways, much  of  the  work  to  be  done  by 
contract.  Mrs.  L.  Ruddock-Wood,  Clk. 
Bd.    Supervisors. 

Tucson,  Ariz. — Citizens  voted  Oct.  it. 
$400,000  bonds  for  good  roads.  W.  C. 
Ooetz,  Engr.,  Tucson;  Bertram  L.  Hitch. 
Clerk  Bd.   Supervisors. 

Yuma.  Ariz. — See  "Prices  and  Lettlngs." 

Lewlston,  Idaho. — Surveys  are  about  t» 
be  made  (or  constructing  macadam  high- 
way from  Lewlston  Orchards  to  point 
above  Waha;  cost  about  $100,000.  Ralph 
Bonnell,   Engr. 


BIDS     DESIRED. 

Connecticut.— Until  Nov.  15  by  State 
Highway  Commission,  Hartford,  for  con- 
structing section  of  highways  and  bridges, 
advertised  in  Engineering  Record. 

Albany,  N.  Y.— Until  Nov.  11  by  State 
Highway  Commission,  55  Lancaster 
Street  (I.  J.  Morris,  Secy.),  (or  con- 
structing state  highways,  in  all  about  4t 
miles,   advertised   in    Engineering   Record. 

Bound  Brook,  N.  J.— Until  Nov.  16  by 
Stanley  Brompton.  Borough  Clerk,  (or 
paving  with  asphalt  block  on  a  portion  of 
Main  Street,  advertised  In  Engineering 
Record.  F.  A.  Dunham,  Engineer,  10» 
Park  Avenue,  Plainfleld. 

Newton,  N.  J.— Until  Nov.  8  (not  Nov.  11. 
as  previously  stated)  by  Bd.  Chosen  Free- 
holders at  Newton,  (or  Improving  the 
macadam  sur(ace  and  stone  (oundatlon 
o(  the  Newton-Sparta  Road,  advertised 
In  Engineering  Record.  Sur(ace  pave- 
ment and  foundation  each  about  47.080  sa- 
yd.     Harvey  Snook.  Co.  Engr.,  Newton. 
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Easton,  Md. — Reported  desired  Nov.  9, 
by  County  Commissioners  (Jos.  B.  Har- 
rington. CI1<.)  for  constructing  section  of 
State  Highway  with  mud  shell,  macadam 
or  concrete,   in  all  about  8.24  miles. 

Huntington,  W.  Va.— Until  Nov.  8,  by 
Board  City  Commissioners,  for  paving 
with  vitr.  brick  portions  of  Sixth,  Eighth, 
Thirteenth  Avenues  and  other  streets.  A. 
P.   Maupin,   City  Engr. 

Chariestown,  W.  Va. — Reported  desired 
until  Nov.  17  by  County  Commissioners 
(L.  C.  Massey,  Clk.)  for  1^4  miles  bricli, 
macadam  or  concrete  paving  in  London 
and  Poka  Dists.     P.  J.  Walsh,  Co.  Aud. 

Greenwood,  S.  C. — Until  Nov.  10,  by  A. 
S.  Hartzog,  Mayor,  for  furnishing  mate- 
rial and  paving,  approximately  60.000  sq. 
yd.,  constructing  10,000  sq.  yd.  cement 
gutter,  12,000  lln.  ft.  granite  curb,  10,000 
lin.  ft.  storm  sewers,  12  to  20  in.,  25 
manholes,  SO  intake  basins,  etc.  C.  P. 
Ballenger,    Engr.,    Greenwood. 

Dothan,  Ala. — Reported  desired  until 
Nov.  18.  by  County  Board  Revenue  (A. 
C.  Crawford,  Chmn.)  for  constructing 
about  21  miles  of  road. 

Amite,  La. — Reported  desired  until  Nov. 
9  by  J.  U.  Vining,  Clk.  Police  Jury,  for 
constructing  about  4.8  miles  road;  also 
about  10'/4  miles  additional.  J.  E.  Ker- 
rigan.   Engr.,    Hammond. 

Covington,  La. — Reported  desired  until 
Nov.  17  by  County  Parish  Road  Super- 
visors, for  maintenance  of  175  miles  road- 
ways,  bridges,   culverts,   etc. 

Toronto,  Ohio. — Reported  desired  until 
Nov.  12,  James  Connor.  Village  Clk.,  for 
grading,  draining,  curbing  and  paving 
portions  of  Daniels  and  Federal  Streets. 
James  E.  Kelley,  Village  Engr. 

St.  Joseph,  Mich.— Until  Nov.  11  by 
County  Commissioners  for  4814  miles  of 
waterbound  macadam  roads.  12  and  16  ft. 
wide.  Approximate  cost  $340,000.  Wil- 
liam J.  Cieary,  County  Highway  Engineer. 

Chicago,  III, — Until  Nov.  10,  by  Board 
Local  Improvements  (Edw.  J.  Glackin, 
Secy.)  for  paving  West  Adams,  Lafayette 
Streets,  Haynes  Court,  and  several  al- 
ley.s.  Bids  desired  on  repressed  vitr. 
pavinff    brick    and    asphalt. 

Until  Nov.  13  by  Bd.  Local  Improv. 
(Edw.  .1.  Glackin.  Secy.)  for  constructing 
cement  sidewalks  on  portions  of  West 
Eighty-eiehth.  S.  La  Salle,  Roscoe.  East 
Seventy-fifth.  Raymond  and  a  number  of 
other  streets, 

Hastings,  Neb. — Reported  desired  until 
Dec.  1  for  paving  with  vertical  fiber  brick 
or  asphaltic  concrete,  about  50  blocks. 
W.  H.  Fuller,  City  Engr. 

Sedalla,  Mo.— Until  Dec.  6  by  F.  T. 
Learning.  City  Engineer,  for  9200  sq.  yd. 
brick  paving. 

Austin,  Tex. — Until  Nov.  19  by  City 
Commission  for  paving  streets;  cost 
about  $330,640.  P.  W.  Powell,  Commis- 
sioner of  Streets. 

City  Engineer  estimates  cost  of  paving 
on  various  streets  at  $330,640,  including 
curbing,  storm  sewers,  etc. 

Layton.  Okia,— Until  Nov.  17  by  Dept. 
of  Interior.  Washington,  D.  C.  (A.  A. 
Jones,  First  Asst.  Secy.),  for  furnishing 
material  and  grading  Gore  Boule. 

Riverside,  Cal. — Until  Nov.  10  by  Co.  Bd. 
Superv.  (A.  B.  Pilch.  Clk.)  for  improving 
portion  of  Route  No.  IS  bv  grading  and 
pavmg  with  concrete  11  miles  of  roadway 
9  ft.  wide:  alternate  bid  for  macadam  14 
ft.  wide;  also  grading  about  13-mile  road- 
way. 

San  Gabriel,  Cal.— Until  Nov.  16  by 
Ira  11.  Stoufter,  City  Cik.,  for  curb  Class 
"A  grading  and  oil  macadam  on  portion 
of  Las  Tunas  Drive. 


PRICES     AND     LETTINGS. 

•^Indicates  award  of  contract. 

Mass3'husetts.  —  Following  are  three 
lowest  bids  opened  Oct.  26  by  Massachu- 
setts   Highway    Commission,    Boston,    for 


constructing  a  road  in  Woburn:  Palotto 
&  Davis  Co..  Lowell,  117  Crosby  Street, 
$11,968;  Tony  Ross  &  Son,  Woburn,  $12,- 
972,  and  John  A.  Gaftey,  Medford,  $13,215, 

Boston,  Mass. — Following  are  three 
lowest  bids  opened  Oct.  29  by  city  for 
paving — (a)  with  asphalt,  (b)  with  bitu- 
lithic:  James  Doherty,  133  Calumet 
Street,  Roxbury,  (a)  $8,631,  (b)  $8,6o9; 
Charles  J.  Jacobs  (Jo.,  107  Terrace  Street, 
Roxbury,  (a)  $8,822,  (b)  $8,650;  Central 
Conslr.  Co.,  6  Beacon  Street,  (a)  $8,914. 

♦Cranston,  R,  I. — Contract  awarded  by 
Highway  Committee  to  Tracy  Construc- 
tion Comp,iny  for  conciete  base  on  Broad 
Street  asphalt  surfacing,  11.000  sq.  yd.  at 
$4.85  per  cu.  yd.  for  material  applied. 

■ifrNorth  Haven,  Conn. — Contract  for  20,- 
800  yd.  bituminous  concrete  pavement  in 
North  Haven  awarded  by  State  Highway 
Dept.  at  Hartford  to  Union  Paving  Co.,  at 
74  cts.,  and  Lane  Co.,  at  70  cts. 

Albany,  N.  Y, — Following  are  lowest 
bids  opened  by  State  Highway  Dept.  Oct, 
26  for  constructing  roads  as  follows: 

Road  5532 — Arkport-Van  Scoters  Cor- 
ners Road,  Allegany  and  Steuben  County, 
5.25  miles,  Kennedy  Constr.  Co.,  Albany, 
$50,881. 

Road  5547 — Whitesboro-Carey  Corners 
Road,  Oneida  County,  0.7  mile,  Langan 
Constr.  Co.,  Albany,   $17,187. 

Road  5589 — Lodi-Interlaken  Road,  Sen- 
eca County,  5.01  miles,  Greenfield  (ionstr. 
Co.,   Hornell,  $43,719. 

Road  1330— Ithaca-Esty  Road,  Glen, 
Tompkins  County,  2.48  miles,  Greenfield 
Constr.  Co.,  Hornell,  $26,447. 

Road  1079  —  Spencer-Candor,  Part  2 
Road,  Tioga  County,  4.07  miles,  Peter  F. 
Connolly  Co.,   Horseheads,    $30,602. 

•  Buffalo,  N.  Y. — Contract  for  paving 
Skillen  Street  with  concrete  awaraed  by 
Common  Council  to  Henry  P.  Burgard 
Co.,  1968  Fillmore  Avenue,  at  $10,875. 

New  York,  N.  Y. — Following  are  unit 
figures  of  lowest  bids  opened  Oct.  28  by 
Park  Board  for  improving  a  portion  of 
service  road  of  Riverside  Drive  from 
Ninety-one  to  114th  Streets,  including  ap- 
proaches from  Drive  to  Cathedral  Park- 
way and  in  the  intersection  at  Seventy- 
ninth  Street 

Specification  A. — Asphalt  Construction 
Company,  208  Broadway:  3000  cu.  yd.  ex- 
cavation, $1;  2030  cu.  yd.  concrete  foun- 
dation for  roadway,  $4,50;  12,800  sq.  yd. 
roadway  pavement  (Bermudez  asphalt), 
95  cts.;  20  receiving  basins,  adjust  to 
grade,  $20;  4900  lin.  ft.  cement  curb,  70 
cts.;  300  lin.  ft.  blue  stone  curb,  $1;  1000 
lin.  ft.  old  blue  stone  curb  reset,  47  cts.; 
total  $28,895.  Next  three  bidders:  Uvalde 
Asphalt  Paving  Company,  1  Broadway, 
$29  392;  Sicilian  Asphalt  Paving  Co.,  41 
Park  Row,  $29,715.  Barber  Asphalt 
Paving  Co.,  233  Broadway,  $30,127.  To- 
tals of  four  lowest  bidders  on  specification 
"B"  were:  Sicilian  Asphalt  Paving  Co., 
$27,155  (Mexican  asphalt);  Uvalde  Asphalt 
Paving  Co.,  1  Broadway,  $27,856  (Standard 
Mexican);  Asphalt  Construction  Company, 
$28,383  (Mexican  oil  asphalt),  and  Cleve- 
land Trinidad  Paving  Co.,  Flushing,  $30,- 
048    (Montezuma  asphalt). 

Greensburg,  Pa. — Following  are  four 
lowest  bids  o  pened  Oct.  26  by  County 
Commissioners  for  paving: 

♦Scottdale  -  Tyrone  Road:  Samuel 
Holmes,  Scottdale,  $19,958  (awarded  con- 
tract): Bell-Bockel  Co.,  Altoona.  $21,223; 
C.  Goehring,  West  Newton,  $21,993;  Hob- 
lityre  &  Price,   Myersdale,   $22,004. 

Jeannette-Grapeville  Road:  Luther  Ed- 
wards, Greensburg,  Pa..  $21,123;  McCrady 
Bros,  Rraddock.  $21,601;  Ridge  Bros., 
Pittsburgh,  J22.071:  Rhinehart  Bros.,  East 
Liverpool,  Ohio,  $22,169. 

♦Philadelphia,  Pa, — Contract  awarded 
Union  Paving  Co.,  112  N.  Broad  Street, 
large  terminal  facilities  here  at  a  cost  of 
Jasper  Street  at  $16,978. 

♦Pittsburgh,  Pa. — Contract  awarded  by 
County  Commissioners  as  follows  for  pav- 
ing: Clinton  and  Frankfort  Roads.  2.4 
miles,  to  D.  W.  Challis  &  Son,  Sewickley, 
and  Beatty  Road,  2,9  miles,  to  R.  H. 
Cunnine-ham  &  Sons.  Inc..  Turtle  C^reek. 
Hyatt  M.   Cribbs,  County  (Comptroller. 


♦Stevenson,  Wash. — Following  are  unit  figures  of  bids  opened  Oct.  23  by  Board  of 

uS""''^   .Commissioners,    Stevenson,   for  about    nine  miles  of  Stevenson-Collins  Road, 
..r  I"''""'  County:   (a)   J.   M.   Ambrose,   Portland,   Ore.    (reported  awarded   contract), 

$48,000;   (b)  General  Construction  Co.,  Spokane,  $49,559;   (c)  Giebisch  &  Joplin,  Port- 
land, Ore.,  $49,943;   (d)   Burpee  &  Co.,  $50,921. 

(a)  (b)  (c)  (d) 

40  acres    clearing $90.00  $35.00  $50.00  $50.00 

63,000  cu.  yd.   earth  excavation 0.19  0.18  0.24  0.18 

29,000  cu.  yd.   rock   excavation 0.65  0.65  0.60  0.70 

13,000  cu.  yd.  loose  rock,  excavation 0.32  0.35  0.35  0.34 

80  cu.  yd.   rock  fill,  hand  laid 1.50  0.75  0.75  1.00 

100  cu.  yd.  gravel  concrete 5.00  10.00  4.50  8.00 

1,500  lb.  steel  and  iron 0.04  0.05  0.06  0.05 

30  sq.  yd.    cobble    paving 0.50  0.75  Q.75  1.00 

1.200  lin.  ft.  guard  rail,  wood 0.25  0.20  0.20  0.20 

7,120  lin.  ft.  guard  rail,  stone 0.10  0.15  0.05  0.20 

3,000  cu.  yd.    riprap 0.75  1.25  1.35  0.75 

830  cu.  yd.    rubble   masonry 3.00  4.00  2.50  4.00 

850  cu.  yd.  third-class  masonry 0.75  2.00  .      1.50  1.75 

45  M    ft.    timber 22.00  25.00  22:00  22.00 

20,000  overhaul   (sta.  X  cu.  yd.) 0.02  0.03  0.02  0.02 

10  acrei    grubbing 120.00  50.00  175.00  200.00 

20  cu.   yd.   loose  stone,  for  drains 1.50  0.75  0.60  1.23 

3  bridges,    complete,     each 400.00  400.00  350.00  330.00 

900  lin.   ft.  cor.   Iron  pipe,  12-in.  and  15-in 0.10  0.20  0.15  0.20 

520  lln.  ft.  cor.   Iron  pipe,   18-ln.  and  24-ln 0.15  0.25  0.20  0.25 

80  lln.  ft.  cor.   Iron  pipe,  30-in.  and  48-ln 0  25  O.SO  0.30  0  30 

148  lln,  ft.  cone,  pipe,  18-in.  and  24-ln 0.50  0.35  0.50  0.50 

81  lin.  ft.  cone,   pipe,  36-ln 1.00  0.76  0,60  O.BO 


♦  Baltimore,  Md.— Contract  for  grad- 
ing main  driveway  and  upper  driveway 
of  Ellicott  Driveway  awarded  by  Bd. 
Awards  to  F.  B.  Beasman  &  Co.,  at  $21,- 
015.  Contract  for  paving  this  portion 
will  be  let  in  the  spring, 

♦Salisbury,  Md. — Contract  for  con- 
structing two  miles  of  highway  along 
Salisbury  Anderson  Mill  Road  (bids 
opened  Oct.  12)  awarded  Juamta  Co., 
■  Philadelphia,  at  $13,034.  Next  three  low- 
est bidders:  County  Commissioners,  Salis- 
bury, $13,782;  J.  T.  Baden,  Baden,  $14,800; 
Russo  Parker  Co.,  Hudson,  N.  Y.,  $14,994. 
Daniel  B.   Cannon,   Treas.,   Co.   Comrs. 

Pensacola,  Fla,^J.  Gherkin  of  Pensa- 
cola  bid  $2,295  per  sq.  yd.  tor  wood  block 
pavement  on  three  blocks  around  Pensa- 
cola Hospital,  in  all  about  4000  sq.  yd., 
and  T.  T.  Powers  &  Son,  Memphis,  $2.29. 

♦  Morganfield,  Ky, — Contract  for  con- 
structing impiovements  to  road  between 
Uniontown  and  Boxville  (bids  opened  Oct. 
26)  awarded  Collins  &  Pavy,  Mt.  Vernon, 
111.,  at  $28,508.  John  Bingham,  County 
Auditor. 

♦Logansport,  Ind. — Contract  for  paving 
West  Hioadway  and  Wheatland  Avenue 
(bids  opened  Oct.  19)  awarded  Andrews 
Asphalt  Paving  Company,  Hamilton,  at 
$100,228.    H.  H.  Thompson,  City  Engineer. 

♦South  Bend,  Ind. — Contract  for  paving 
Leeper  Avenue  with  bituminous  filled 
macadam  and  glutrin  macadam  awarded 
bv  Bd.  Works  to  H.  N.  Barnes,  South 
Bend,  at  $12,437. 

♦Marshall,  Tex. — Contract  for  paving 
one-halt  mile  E.  Houston  Avenue  with 
concrete  awarded  to  Bert  Han  Constr. 
Co.,  Dallas,  at  $1.62  per  front  ft.  for  27-ft. 
section  aiid  $1.19  per  front  ft.  for  24-ft, 
section. 

♦Seattle,  Wash. — Contract  awarded  In- 
dependent Asphalt  Paving  Co.,  Northern 
Bank  Building,  for  paving  Forty-seventh 
Avenue  N.  E.  at  $26,685. 

Lowest  bid  for  concrete  walks,  etc.,  on 
Ferdinand  Street  submitted  by  Rowan  & 
Armstrong,  309  Hinckley  Block,  at  $11,676. 

Following  are  four  lowest  bids  opened 
Oct.  22  by  Bd.  Pub.  Wks.  for  paving 
Meridian  Avenue  and  other  streets:  P.  J. 
McHugh,  Third  Avenue  and  North  Street, 
at  $21,075;  R.  G.  Stevenson,  1327  Ewing 
Street,  $21,384;  Washington  Paving  Co., 
L.  C.  Smith  Building.  $21,908;  City  Con- 
tracting Co.,  1319  Twenty-flrst  Avenue, 
$22,914. 

♦  Bakersfield,  Cal. — Contract  for  6  miles 
concrete  pavement  on  Div.  5,  Sect.  1, 
Bakersfield -McKittrick  Rd.  awarded  by 
county  to  Shattuck  &  Nimmo  Warehouse 
Co.,   Bakersfield,   at   $28,802. 

♦Contract  for  paving  6  miles  on  Div.  10, 
Sect.  5,  Weed  Patch  Loop,  ending  at  Lo 
Kern,  awarded  by  county  to  Worswick 
Street  Paving  Co.,  Modesto,  at  $31,460. 

♦  Bakersfield,  Cal, — Contract  for  grading 
and  constructing  culverts  on  Div.  11, 
Sect.  2,  California-Kernviile  Rd.,  about 
2H  miles  long,  awarded  to  Castro- 
Blaisdell,  Bakersfield,  at  $12,158. 

♦Corora,  Cal. — Contract  for  paving 
with  concrete  and  macadam  on  portion  of 
North  Main  and  River  Streets  (bids 
opened  Oct.  19)  awarded  Johnson  Shea 
Co.,  Riverside,  at  $6,970. 

♦Los  Angeles,  Cal. — Contract  for  con- 
structing 3  miles  concrete  paving  on 
Palmdale-Lancaster  Rd.  in  Road  Dist. 
No.  5  awarded  to  H.  E.  Cox,  Chamber 
Commerce  Building,  at  $24,351. 

♦  Los  Angeles.  Cal.— Contract  for  250,000 
sq.  ft.  asphalt  pavement  in  the  Pellissier 
tract  awarded  to  Ford  &  Stout,  Bradbury 
BIdg.,  at  about  $30,000. 

♦Manhattan  Beach,  Cal. — Contract  for 
paving  Center  St.,  E.  Railroad  Drive, 
Fisher  and  Highland  Avenues,  etc.,  with 
concrete  base  and  oil  and  screening  wear- 
ing surface,  awarded  to  Modern  Constr. 
Co.,  1008  Wriirht  &  Callender  Bldg.,  Los 
Angeles,  at  $39,629. 

Riverside,  Cal. — Following  bids  opened 
by  County  Commissioners  for  construct- 
ing 11  miles  roadway  on  route  No.  18:  B. 
R.  Davison  Constr.  Co.,  Monrovia,  con- 
crete, $45,096;  macadam,  $52,825;  Johnson- 
Shea  Co.,  Riverside,  concrete,  $52,489,  and 
macadam,  $56,889. 

San  Francisco,  Cal. — Two  lowest  bids 
opened  Oct.  20  by  Bd.  Wks.,  for  con- 
structing the  first  section  of  the  beach 
esplanade,  submitted  by  C.  Lamburth  at 
$49,900,  and  Western  Building  &  Engi- 
neering Company  at  $49,970. 

♦Contract  awarded  by  Board  of  Works 
to  C.  E.  Lamburth,  for  constructing  above 
work — first  section  of  the  ocean  beach 
esplanade. 

Yuma.  Ariz. — Lowest  bid  opened  for 
constructing  about-  16  miles  concrete 
pavements  under  Contract  No.  1  for 
county  submitted  by  Mesmer  &  Rice,  231 
Marsh-Strone  Bnilding.  at  about  $125,000. 

All  bids  opened  by  County  Bd.  Super- 
visors Oct.  25  for  constructing  about  17 
miles  of  2  in.  macadam  surface  with  ce- 
menting gravel  base  reported  rejected. 

♦Salt  Lake  City,  Utah.— Contract  for 
paving  Fifteenth  East  Street  awarded  bv 
City  Comn.  to  P.  J.  Moran,  152  N.  Second 
Street,  at  $15,860. 


♦Salt  Lake  City,  Utah.  —  Contract 
awarded  J.  W.  Mellen,  Auditorium  Build- 
ing, for  paving  with  Utah  rock  asphalt 
portions  of  Sixth  E  and  Sixth  S  Streets 
(bids  opened  Oct.  26)  at  $85,300.  P.  J. 
Moran  bid  $85,765.  Karl  A.  Scheld,  City 
Recorder. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

San  Marcos,  Tex. — Attorney  General 
has  approved  the  $35,000  incinerator  bond 

issue. 

Montreal,  Quebec. — Superintendent  Nan- 
tel  of  the  City  Incineration  Department 
has  submitted  a  report  to  Board  of  Con- 
trol on  the  construction  of  a  large  incin- 
erator having  a  daily  capacity  of  500  tons; 
estimated  cost  $200,000. 


PRICES     AND     LETTINGS. 

-trlndicatea  award  of  contract. 

♦Marquette,  Mich. — Contract  for  con- 
structing an  incinerator  plant  awarded 
McGuire-Hunter  Incinerator  Co.  of  Chi- 
cago, 111.,  at  $8,885. 


HYDRAULIC  CONSTRUC- 
TION    AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Dock    Improvement — Brooklyn,    N.    Y. — 

An  agreement  has  been  reached  between 
the  Public  Service  Commission  and  the 
New  York  Dock  Co.,  State  and  Whitehall 
Streets,  New  York,  whereby  the  New 
York  Dock  Co.  will  improve  the  Brooklyn 
waterfront  between  Fulton  Street  and 
Atlantic  Avenue  by  replacing  existing 
piers  with  five  new  piers,  from  640  to 
750  ft.  long. 

Wharf  Improvements — Buffalo,  N.  Y. — 
Reported  contract  soon  to  be  let  by  Com- 
missioner of  Public  Works  for  construct- 
ing a  concrete  wall  paralleling  the  Bird 
Island  pier  50  to  80  ft.  out  in  the  river. 
Wall  will  be  about  3000  ft.  long. 

Flood  Protection — Erie,  Pa. — Report  of 
Farley  Gannett  for  the  flood  prevention 
has  been  accepted  by  Mayor  W.  J.  Stern. 

Canal  Improvements  —  Hagerstown. 
Md. — Reported  Canal  Towage  Company 
will  make  extensive  improvements  dur- 
ing the  winter  along  the  Chesapeake  & 
Ohio  Canal,  including  a  concrete  lock  at 
Dam.   No.   6. 

Drainage  —  Savannah,  Ga,  —  Drainage 
Committee  considering  constructing  a 
trunk  sewer  to  drain  western  part  of  the 
city. 

Drainage  —  Savannah,  Ga. — Drainage 
Committee  considering  constructing  an 
additional  trunk  sewer  to  drain  western 
part  of  city. 

Dam — Chippewa  Falls,  Wis. — Reported 
Wisconsin  Minnesota  Light  &  Power  Co. 
has  decided  to  rebuild  the  old  dam  of 
the  C.  L.  &  B.  Company  in  this  city  at 
a  cost  of  $500,000. 

Drainage — Grand  View,  Wis. — Reported 
the  White  River  Drainage  District  is  to 
be  constructed  at  a  cost  of  $75,000.  J.  S. 
Ellis,  Secy.  Comrs. 

Hydroelectric  Plant — Shawano,  Wis, — 
Reported  an  election  soon  to  be  held  to 
vote  $60,000  bonds  for  constructing  a  dam 
and  hydroelectric  plant  on  Wolf  River. 

Irrigation — Austin,     Tex. — E.     B.     Gore, 

member  of  the  State  Board  of  Water  En- 
gineers, and  W.  L.  Rockwell,  Irrigation 
Engineer,  U.  S.  Department  of  Agricul- 
ture, are  reported  to  be  making  an  in- 
vestigation of  Nueces  and  Rio  Grande 
valleys,  a  preliminary  step  toward 
maUng  nlans  for  the  irrigation  of  approxi- 
mately 2,500,000  acres  of  land  in  the  west- 
ern part  of  the  state.  Major  John  Wil- 
son, of  the  State  Board  of  Agriculture,  is 
reported  making  similar  investigations  in 
the    northern    section    of   Texas. 

Dry  Dock,  etc. — Galveston,  Tex. — Re- 
ported J.  J.  Kane  of  Galveston  has  re- 
ceived title  to  80  acres  of  submerged 
land  on  Galveston  Bay,  known  as  west 
end  fiats,  and  it  is  reported  Mr.  Kane 
and  associates  intend  constructing  dry 
docks  at  Galveston,  and  will  spend  within 
the  next  five  years  $150,000  in  improve- 
ments. 

Drainage  Bonds — Houston,  Tex. — Drain- 
age bonds  amounting  to  $140,000  have 
been  sold. 

I  rrlgatlon — Brewster,  Wash.  —  Contract 
soon  to  be  let  for  constructing  the 
Brewster  Irrigation  District  Project  on 
the  basis  of  the  bonds  of  the  District  as 
pay  for  the  work.  Bonds  voted  amount- 
ing to  $1,250,000;  project  estimated  to  cost 
$1,069,000.  One  feature  of  the  project  is 
a  long  flume  for  the  main  canal,  25  miles 
long,  involving  between  10,000  and  15,000 
M.  ft.  lumber  or  metal  flume;  wood  stave 
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Alosandrta.  Minn.  —  Keported  desired 
until  Nov.  II  by  C.  H.  Jen»«n.  Co.  Aud^ 
Cor  oonatructlna  with  tllo.  County  Dltcb 
No.    IT.     lYobable  coat.  tl4.<00. 
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work      Bariiett     Rewrd     Co..     and     steel 
wS  Mwd  Morrison  Co..  Chicago.  111. 

♦Dlteh-Blue    Earth    «"""■  -.Contract 

foF  constructing  ^''t'--''  ^O-  »  S  1    Knud? 

opened  Oct.    20)    awarded  Carl  C.    Knud- 

•in    of    Blue    Karth.  _nt^^»B7.m  ^^^Other 

blddera:    Paul 

ICl.900, 

(CO. 250. 

Minn. 

*Oltch-Blue  Earth.  M 'n";rC«''"%« 
for  coiwlnictins  county  ditch  No.  32 
[bids  opened  Oct  29)  awarded  Otto  Mil- 
ler, Umorr,  at  $14,435.  J.  L.  Henning. 
County-  Auditor. 
♦Irrloatlon  -  Poison,  Mont.  -  Contract 
,r  conslruclli.K  Mission  f-aleral  H  and 
sub  laterals  for  Flathead  Irrlption  proj- 
ect, Montana,  aVurded  by  U.  S.  Rec'a- 
niatloti  Service  to  Wilson  Bros,  of  I'olson 
at  »16.423.  Contract  involves  construc- 
tion of  about  111  miles  of  '"'''''als  and  ap- 
iiurtennnt  structures  embracinB  43,000  cu. 
yd.  of  excavation.  140  cu.  yd-  of  c?"<='"ete. 
430  BO.  yd.  pavlnK.  placing  of  9000  lb.  steel 
and  about  32  M.  ft.  lumber.  Work  is  situ- 
ated about  17  miles  from  Dixon. 
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Irrigation  —  Hood  River,  Ore.— Until 
Nov.  1«  bv  i;<.once  It.  Wilbur,  Secy.  Eaat 
rorka  Imt :it:..M  D'.st  .  Hall  Ituildlng,  for 
Improving  'on    system 

u    follow  rslon    gates 

at    Intern.  .  .k    lateral; 

dam  and  mUike  .it  iiil'r:<iitlons  where 
N«ol  Creek  lateral*  *v|>arate  from  Neal 
i"r»<.k:    cnnatructlng   about    10,000   lin.    ft. 

<  rains  (MO  lln.  ft.  of  canal  on 
.  raL    etc.      R.    A.    McClanathan, 

1  od  River. 

Orodoar — Macaco.  China. — I'ntil  Jan.  8 
by  Joa*  Carlos  i:>a  .Mala,  Governor.  Prov- 
Inco  of  Macaco,  for  a  maritime  self-pro- 
pelllnic  dredger,  steel  hull,  for  use  of  Ma- 
coco  Hartwr  Works.  For  further  Infor- 
mation addreaa  Chlrago  Association  of 
fommen-e.  Chicago.  III. 


.^Wall— San  Francisco,  Cat.— See  "Pav- 
ing and  Koads." 

Esplanade  —  San  Francisco,  Cal. — See 
"Paving  and   Koads." 

.*Sea  Wall — Vancouver,  B.  C. — Contract 
awarded  A.  <!.  Creshman,  Vancouver,  for 
constructhiK  :>  sea  wall  on  Main  Street 
bridge. 


—  OInuba.    Cal.— Cttaaibor  of 
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PRICES     AND     LETTIN08. 
Itlndicatf  otcard  of  eoiitract. 

*Bulkhaadlnq— Oaal,  N.  J. — Contract 
awardr<l  by  Borough  Council  for  bulk- 
beading  the  Deal  Casino  property  be- 
twe«n  Monmouth  Drive  and  Marine  Place 
to  Krank  R.  Stonewall  of  Melvln.  N.  J., 
at  llt.Stt. 

Lave*  Improvement — Greenville,  Miss. — 
Contn*<'t     for    roni*lrurtli.g    new     loop    of 

Buck    lii.lge    !• - 'tely    1,0.000 

cu.    yd..   Awat'  &    McMur- 

ny   ot    MrulHL  per   cu.    yd. 

W.  S.  ThompM.M.  >  ,,,. .   ...,K>i<eer,  Missis- 
sippi Itiver  Lrtvee  Board. 

MHorlng    Dry  Dock    Oatas— Louisville, 

Ky.— I»weat  bid  opened  Oct.   22  by  U.   S. 

Engineer's     OfT^'-f .      f"r   '  furntnhing     and 

•  tint  on*    ■  liy    dock    Kate   of 

'   loavao   «  'ed    by    .\nierlcan 

<lsc   Com ti '  >    Trunt   Building, 

Cincinnati,  Ohi-i  ..t    iv.iilt. 

ADraIn  —  Willismsport,  Ind. — Contract 
for    cotif'  ''ruins     In     .lordan    and 

StoOboti  "     (bids     0|>ened     Oct. 

W)    awnr  <r>nl    Drain    Tile    Com- 

ponr.   T«ric    lUuic.  at   l>.974. 
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ELECTRIC  RAILWAYS 


-•'— Suporlor,    Wis.— 

follows   i>y   M.   A. 

vement*  to   their 

...     t»0,000:    Concrete 


PROPOSED     WORK. 

Watervllle,  Conn.— Plans  being  made  by 
Connecticut  Co.,  New  Haven,  to  recon- 
struct tracks  extending  through  Water- 
vllle. 

North  To.nawanda,  N.  Y.— International 
lly.  Co.  i>f  Buffalo  contemplates  con-- 
stiTJcting  double-track  litie  between  Buf- 
falo and  Niagara  Falls.  The  plans  pro- 
vide for  an  elevated  line  through  the 
business  and  residential  sections  of  North 
Tonawanda. 

Salem,  N.  J,— Salem-Pennagrove  Trac- 
tion Co.  received  franchise  from  Council 
In  Salem:  also  from  Rd.  Chosen  Free- 
holders to  operate  a  line  over  county 
roads  and  bridges. 

Colllngdale,  Pa. — Plans  being  considered 
by  Philadelphia  &  West  Chester  Trac- 
tion Co.  to  extend  Collingdale  Div.  from 
Parker  Avenue,  Colllngdale  to  Chester 
Pike   In    Sharon   Hill. 

Huitlngton,  W.  Va. — Huntington-Ches- 
apeake Bridge  <'o.  incorporated  to  con- 
struct a  railway  In  Huntington  W.  Va., 
and  Chesapeake.  Ohio.  Among  incor- 
porators:  R.  P.  Aleshlrp,  Paul  Hardy  and 
.).  C.  Miller. 

Atlanta.  Ga. — It  is  reported  the  Georgia 
Ry.  &  Power  Co.  Is  considering  extending 
line  from  Atlanta  to  Alpharetta  via  Ros- 
well  or  Crabapple. 

Younpstown,  Ohio.— Mahoning  &  She- 
nango  Ry,  &  Light  Co.  plana  to  recon- 
struct Wilson  Avenue  and  Federal  Street 
Lines  in  spring;  cost  about  $175,000. 


Boonvllle,  Ind. — Evansville,  Chrisney  & 
Eastern  Uv.  will  about  January  construct 
a  line  from  Boonville  to  Chrisney,  13 
miles,  and  from  Boonville  to  I.ynn\ille,  11 
miles.     J.  P.  Chrisney,  Pres. 

Jollet,  III.— Plans  being  considered  by 
Joliet  &  Eastern  Traction  Co.  to  extend 
line  from  Chicago  Heights,  111.,  to  Ham- 
mond, Ind. 

Milwiaukee,  Wis. — Plans  being  prepared 
by  Milwaukee  Electric  Rj;.  &  Light  Co.  to 
extend  electric  transmission  line  to  Mer- 
ton  and  Lake  Drive. 

Oes  Moines,  Iowa. — Interurban  Railway. 
Des  Moines,  reported  having  surveys 
made  for  constructing  an  extension  of  the 
line  from  Colfax  to  Newton  via  Metz,  12 
)niles,  and  from  Colfax  east.  An  exten- 
sion from  Colfax  to  Jefferson,  and  one 
from  Woodward  not  thwest,  are  also  tn  be 
constructed  within  the  next  two  years. 

Stephenville,  Tex. — Surveys  completed 
by  Dallas  Southwestern  Traction  Co.  for 
line  from  Glen  Rose  to  Stcplienviile.  8" 
miles.  B.  P.  Turner,  Gaston  Building. 
Dallas,  Pres. 

Temple,  Tex. — Reported  arrangements 
completed  for  surveying  Temple-Marliii 
Interurban   Project. 

Henryetta,  Okla. — Plans  being  consid- 
ered by  H.  D.  Long,  Muskogee,  to  con- 
struct an  electric  railway  from  Henryette 
to  several  small  towns. 

Tulsa,  Okla.— The  Sapulpa  &  Oil  Fields 
R,K.  Co.  iiitomls  constructing  an  electric 
road  from  IMumwright  to  Depew.  a  dis- 
tance of  l.'i  miles.  J.  .\.  Prates  of  Tulsa. 
Pres. 

LInnton,  Ore. — O.  M.  Clark  received 
franchise  from  City  Council.  It  is  pro- 
posed to  construct  line  from  Portland  to 
Linnton. 

San  Francisco,  Cal. — Patterson  &  West- 
ern R.  R.  Co.,  incorporated,  to  construct 
railway  in  Santa  Clara  and  Stanislaus 
Counties.  R.  J.  Pratt,  33S8  Clay  Street, 
San  Francisco,  said  to  be  interested. 

Toronto.  Ont.— The  Ontario  Hydro  Elec- 
tric" Power  Company  (Adam  Beck,  Chmn, ) 
it  is  reported  intends  constructing  a 
hydro  electric  radial  railway  between 
Toronto   and    Ouelph. 

Valdez,  Alaska. — Peabody  Alaska  Cop- 
per Co.  (C.  L.  Peabody  of  Seattle,  Wash.), 
it  is  reported,  intends  constructing  a  15- 
mile  tramway  along  property  near  this 
city;  cost  $lii,00ii  per  mile. 


PRICES     AND     LETTINGS. 
iflntHcati-s  award  of  contract. 

Brooklyn.  N.  Y,— New  York  Municipal 
Uailwav  Corporation  has  applied  to  the 
Public  Service  Commission  for  the  First 
District  for  permission  to  enter  into  a 
contract  with  George  W.  McNulty  Co.. 
21."i0  Sixty-fifth  Street,  for  the  construc- 
tion of  tiie  Coney  Island  terminal  of  its 
elevated  railroads. 

•Reported  Public  Service  Commission 
has  approved  with  qualifications  contract 
awarded  by  Municipal  Railway  Corpora- 
tion to  American  Bridge  Company,  :ili 
Church  Street,  for  furnishing  steel  for 
third  tracking  the  Fulton  Street  L  from 
Nostrand  Avenue  to  Adams  Street  at  $43 
per  ton:  total  $fi23.,';00:  Coney  Island  Ter- 
minal, $4.")  per  ton:  total  $675,000,  and 
Fast  New  York  third  tracking  and  recon- 
struction, $4S  per  ton;  total  $888,000.  The 
Brighton  Peach  line  will  cost  $42  per  ton: 
total  $88,200. 


Cmmut  Worfc— Alkanjr,  N.  V. — Folknring  .>  eo  of  tour  lowest  bids 

t.    M   by    W     W.    Watherspron.    RUU    ti  .  nt    Public    Works,    for 

i  <^itwM  M  <ro— owctltg  a  terminal  ba*in  wnn  :■  cunnectinc  channel,  to 
B  LoMi,  Man.  mOiwtMt,  a  •pin*ay  and  a  highway  brldse  al  Syracuse: 
teaWa  aMMMaTlMMn:  (b>  Walafc  Conaiructlon  Co..  Davenport.  Iowa, 
(MM«*i«MMmt>:  <e)  Tho  tRMmiBn  Blaliar  Co..  L,]rona.  t4»t,Mi;  (d)  James 
iSk«"       ^^^"^  Mroct.  Mow  Tork.  Mn.TOt:  (a)  Eastovor  Construction 


hlladelphia,  Pa. — Following  are  unit  figures  opened  Oct.  19  by  Department  of 
ransit  for  Contract  511 — steel  superstructure  and  appurtenant  work  in  Front 
' '^-"-— >- .    ■  .._.-_  (a)    McCUntic    Marshall 


(e) 

50.00 

«0.00 

0.21 

80  00 

0.10 

0.40 

M.OO 

U.OO 

W.M 
1.25 
7.60 
0.04 
2.20 
O04 
1.2t 
0.035 
1.20 
l.U 
I.M 
3.M 

1.20 
1.50 
1.50 
0.15 
0.20 
l.OOO.M 


*Phl 

City  Transit  ^ _.^ 

Street,    from   CallowhlU   Street   to  south    of   Glrard    Street: 

Company,  Morris  Building,  $256,185,  alternate  $268,595  (awarded  contract);  (b) 
Pennsylvania  Steel  Company,  Steelton,  $275,895,  alternate  $287,455;  (c)  Connors 
Brothers  Company,  Inc.,  64  West  Eighty-eighth  Street,  New  York,  N.  T.,  $290,475, 
alternate  $311,476;  (d)  E.  E.  Smith  Contracting  Company,  101  Park  Avenue,  ^'"- 
York,  $280,790,  alternate  $312,590: 

•(a)  (b) 
Whole  work  as  shown  on  plans,  pro- 
posed   line    (lump   sum) $249,000.00     $265,940.00     $283,000.00 

Whole  work  as  shown  on  plans,  alter- 
nate line   (lump  sum) 261  400  00 


New 


<c) 


(d) 
$282,665.00 


II.oM.M     4,!;<U»M    •.OM.M  lO.OM.M  lO.OM.OO 


10,000  1b  riveted  steel  girders...    . 

10,000  Ib.rolled  steel   beams 

10,000  lb.  steel  columns    .. 

10,000  lb.    steel    rods 

10,000  lb.  Iron    castings    

100  cu.   yd.    excavation '.'." 

100  cu.  yd  concrete  

100  sq.  yd.  asphalt  paving. .'.'. 

lllOsq.  yd.  new  granite  block  paving. 

100  sq.  yd.  new  vltr.  block  paving. , 

100  s<|.  yd.  new  wood  block  paving.. 

100  sq.    yd    granite,    wood    or    vltr 
,    Wo'^k  repav,,  concr,  base. 

IM  s<|.  yd.    granite,    wood    or    vitrl. 

,^  block  repav.,  gravel  base. 

100  s<i.      yd.      granolithic     sidewalk 
i'a\inK    

100  B<|.  yd,  flagstone  sidewalk  repav: 

100  sq,  yd  brick  sidewalk  paving 

jW   !'"'•  6-  straight  granite  curb:: 

1a2     "  J!-  .*»    "•'•a'Kht   granite  curb. 

1?J     "•  I.'-  *    "'■  r  '■•"•ved  gran,  curb 

1^  In.  ft.  granolithic  curb.. 

100  lln.  ft.  resetting  stone  curb. .    . 

<ii>  «L^    "■  >e"ow  pine  lumber 

$10,000  force  account,  per  cent,  added. 


.0315 

.029 

.04 

.04 

.025 

1.25 
10.00 

4.50 

4.50 

4.50 

4.50 

2.26 
2.00 

1.50 

.75 
1.00 
1.00 
1.20 
2.25 

.55 

.50 
55.00 
12^4% 


279,500.00 
.033 

.028 
.042 
.0405 
.03 
1.10 
11.80 
3.00 
4.50 
3,75 
4.00 


304,000.00 

.04 

.04 

.04 

.035 

.05 

2.00 

7,50 

3,00 

3.50 

3.00 

3.50 


304,465.01) 

.0425 
.0425 
.0425 
.03 
.04 
2.00 
8.00 
2.50 
4.00 
3.00 
4.00 


2.  .50 
l.BO 

2.00 

.50 
l.IO 
1.25 
1.50 
2.00 

.60 

.50 
60.00 

20% 


2.25 

1.50 

1.50 
1.00 
3.00 
3.26 
3.50 
4.00 

.80 

.30 
65.00 

10% 


4.00 

3.00 

2.00 

3.00 

2.00 

1.50 

2.50 

:t.00 

1.00 

.60 

40.00 

15% 
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RAILROADS 


PROPOSED     WORK. 

Providence,  R.  1. — M.  H.  Broiisdon.  City 
Engineer,  reported  to  the  committee  on 
harbor  and  engineering  that  $265,000  will 
provide  necessary  terminal  facilities  at 
Fields  Point,  including  a  double  track 
marginal  railroad  along  city  sea  wall  to 
connect  with  New  Haven  &  Southern 
New  England  Railroad  system;  a  600  It. 
by  200  ft.  one-story  steel  warehouse  cost- 
ing $180,000:  $20,000  traveling  crane;  a 
switching  locomotive  costing  $6,000  and 
six  spur  tracks  permitting  loading  ot 
cars  direct   from  vessels. 

Lansing,  Mich. — Reported  Lansing  and 
Muskegon  Chamber  ot  Commerce  are 
making  an  organized  canvass  of  prospects 
of  the  proposed  Lansing  &  Northern  R.R. 
from  Lansing  to  Muskegon,  through  ter- 
ritory not  at  present  touched  by  railroads. 
Westphalia,  Wacousta,  Maple  Rapids  and 
Carson  City  are  on  the  proposed  route. 
.1.  W.  Sherman  ot  Cleveland.  Ohio,  in- 
specting engineer  for  capitalists. 

Beaumont,  Tex. — Kansas  Citv  Southern 
R.R.  (C.  E.  Johnston,  Ch.  Engr.,  Kansas 
City,  Mo.),  it  is  reported,  will  soon  con- 
struct a  new  passenger  station  and  en- 
large terminal  facilities  here  at  a  cost  of 
about    $100,000. 

Galveston,  Tex, — Reported  Gulf,  Colo- 
rado &  Santa  F6  R.U,  (F.  Merrill,  Ch. 
Engr..  Galveston)  will  rebuild  the  26  miles 
of  road  damaged  by  recent  storm. 

Belllngham,  Wash.— The  .McCloy  Loggie 
Timber  Co.,  Bellingham,  will  construct  a 
four-mile  railroad.  <  leorge  W.  Loggie, 
Pres. 

Portland,  Ore.— Reported  the  Oregon- 
Washington  Railroad  &  Navigation  Co. 
IJ.  R.  Holman.  Ch.  Engr.,  Portland)  and 
the  city  and  property  owners  proposed 
improving  the  grade  of  said  road  at  a 
cost  of  $600,000.  Seven  viaducts  and  a 
cut  to  extend  from  East  Twenty-eighth 
to  East  Eighty-second  Street  are  con- 
templated in   the  improvements. 

Reported  Oregon-Washington  Railroad 
&  Navigation  Company  (J.  P.  O'Brien, 
Vice-Pres.  and  General  Manager)  intends 
spending  about  $800.0iiii  in  rail  renewals  on 
various  parts  of  the  main  line  between 
I'ortland    and    Huntington. 


BIDS     DESIRED. 

Huntington     Beach.    Cal,— See    "Miscel- 
laneotis." 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED      WORK. 

Southbrldge,  Mass. — llevised  plans  com- 
pleted for  the  $00,000  high  school.  F.  S. 
Corbin,  Surit.  Schools. 

Providence,  R.  I.— Martin  &  Hall,  806 
I'nion  Trust  Building,  are  architects  for 
proposed  two-story  and  basement,  brick, 
grammar  and  high  school  to  be  erected 
at  Barrington  as  a  memorial  to  Leander 
Remington   Peck;   cost  about  $50,000. 

Bridgeport,  Conn.— .School  bonds  for 
$200,000  reported  will  be  sold  Nov.  5,  by 
City   Auditor. 

Hamden,  Conn. — Reported  erection  of 
high  school  is  under  consideration. 

Wethersfield,  Conn, — Preliminary  plans 
being  prepared  by  A.  Kaymond  Ellis,  36 
Pearl  Street,  Hartford,  for  a  three-story 
rtreproof  administration  building  and  one- 
story  brick  broom  shop  to  be  erected  at 
Ridge  Road  and  Jordan  Lane  for  Con- 
necticut  Institute  for   the   Blind. 

New  York,  N,  Y. — Plans  filed  for  erect- 
ing 4-8tory  brick  home  for  Home  of 
Daughters  of  Jacob,  cost  $400,000.  Louis 
A.  Abramson,  220  Fifth  Avenue,  Archt. 

Rochester,  N.  Y.— Gordon  &  Madden, 
300  Sililey  Block,  have  completed  plnns 
for  proposed  School  No.  37,  to  be  erected 
at  Congress  and  Post  Avenues,  one  story, 
twelve  rooms,  brick  and  stone  construc- 
tion. 

Trenton,  N.  J. — Plans  for  eleven  new 
.schools  and  alterations  to  existing  build- 
ings approved  by  State  Board  of  Educa- 
tion. 

Lancaster,  Pa. — R.  M.  Bolemus,  Secy. 
Bd.  Education,  writes  that  only  condem- 
nation proceedings  have  been  started  for 
high  school:  plans  not  yet  completed. 
C   !■;.    Urban,   Lancaster,  Archt. 

Newark,  Del.— A  gift  of  $.")ftO,O00  has 
b»;en  made  Delaware  College,  $200,000  to 
be  spent  for  improvements.  Henry  B. 
Thompson.    Chmn.,    I'Jxecutlve    Com. 

Plans  being  prepared  by  Day  &  Klauder, 
»25  Chestnut  Street,  Philadelphia.  Pa.,'  for 
proposed  agricultural  building  for  Dela- 
ware College. 


Washington,  D,  C. — Plans  being  pre- 
pared by  Marsh  &  Peters,  520  Thirteenth 
Street  N.  W.,  for  proposed  preparatory 
school  for  Georgetown  University,  to  con- 
sist of  six  buildings;  cost  $400,000. 

Greenville,  S.  C. — Sketches  being  pre- 
pared for  the  brick  and  steel  city  hall  to 
cost  $75,000.     Address  City  Clk. 

Lake  Charles,  La. — Bonds  amounting 
$125,000  for  erecting  new  high  school  re- 
ported sold. 

Yazoo  City,  Miss. — Bonds  issued  amount- 
ing to  $60,000  for  erecting  new  high 
school. 

Nashville,  Tenn. — Erection  of  tubercu- 
losis hospital  and  boys'  reformatory  be- 
ing considered   by   State  authorities. 

Canton,  Ohio. — Plans  prepared  by  Ed- 
mund Herrmann,  Canton,  for  proposed 
school  to  be  erected  at  Twenty-third 
Street  N.  E.,  to  be  known  as  Daniel 
Worley  School,  approved  by  State  Board; 
cost  about  $80,000. 

Lorain,  Ohio. — School  bonds  for  $30,000 
will  be  sold  Nov.  22  by  Board  Lorain  City 
School  Dist.     (E.  Bruell,  Clk.  Bd.  Educ.) 

Indianapolis,  Ind. — Board  of  School 
Commissioners  intend  erecting  four-room 
addition  to  School  No.  58,  Linwood  Ave- 
nue and  East  New  York  Street ;  cost  about 
$25,000. 

Detroit,  Mich. — Supt.  Chas.  E.  Chadsey 
recommtnds  erecting  twelve  new  schools 
and  additions  to  three  present  buildings  to 
cost  approximately  $2,000,000. 

Grand  Rapids,  Mich. — Contract  soon  to 
be  let  by  Trustees  of  Calvin  College  for 
erecting  main  building;  cost  approximate- 
ly $130,000. 

River  Rouge^  Mich. — Council  engaged 
George  J.  Haas,  Kresge  Building,  Detroit, 
to  prepare  plans  for  $45,000  municipal 
building, 

Milwaukee,  Wis.  —  City  contemplates 
erecting  $60,000  natatorium  at  Fifth  and 
Hayes  Streets  early  next  spring. 

Plans  completed  by  Schmidt,  Garden  & 
Martin,  104  S,  Michigan  Street,  Chicago, 
111.,  for  proposed  four-story,  brick,  steel 
and  concrete  hospital  to  be  erected  at 
Hartford  and  Maryland  Streets  to  replace 
present  Columbia  Hospital,  at  830  Syca- 
more Street:  cost  $300,000. 

Grinnell,  Iowa. — Reported  next  year  an 
Alumni  liall  is  to  be  erected  for  Grinnell 
College:   cost  about  $200,000. 

Rochester,  Minn.  —  Reported  erection 
of  school  to  replace  Phelps  School,  de- 
stroyed by  fire,  is  under  consideration  bv 
Bd.    Education. 

St.  Cloud,  Minn. — All  bids  opened  Oct. 
2a  by  Hd.  Educ.  for  erecting  the  high 
school  have  been  rejected  as  exceeding 
the   appropriation,   which   is   $150,000. 

St.  Paul,  Minn. — Election  will  soon  be 
held  to  vote  $500,000  bonds  for  erecting 
public  school  buildings. 

Wichita,  Kan. — Erection  of  two-story 
and  basement,  brick,  reinforced  concrete, 
fireproof  school  contemplated;  estimated 
cost  $60,000. 

Austin,  Tex.— Reported  state  has  de- 
cided 10  erect  the  Institute  for  the  Blind 
in  this  city,  and  plans  about  completed  by 
Atlee  i;.  Ayers,  San  Antonio;  appropria- 
tion $300,000. 

Houston,  Tex.  —  Following  improve- 
ments contemplated  by  School  Board: 
New  Taylor  School,  to  be  erected  at 
Louisiana  and  Leeland  Streets,  plans 
being  prepared:  Montrose  School;  East- 
wood School;  North  Side  Junior  High 
School  annex,  with  swimming  pool;  new 
school  on  Lyons  and  Gregg  Strets;  In- 
dustrial annex  for  Reagan  School;  new' 
colored  school  near  Emancipation  Park 
and  new  Hollywood  School  for  colored 
children. 

Tascosa,  Tex. — Attorney  General  has 
approved  $30,000  bond  Issue  for  erecting 
Jail  and  court  house, 

Carlsbad,  N.  M.  —  AH  bids  opened 
Oct.  20  for  erecting  the  Armory  have 
been  rejected  as  being  too  high.  Robert 
C.  Dow,  Secy.  Armory  Comrs. 

Seattle,  Wash. — Port  Commission,  it  is 
reported,  has  rejected  all  bids  Oct.  27  for 
erecting  the  four-story  reinforced  con- 
crete addition  to  Whatcom  Avenue  ware- 
house, and  the  matter  has  been  post- 
poned indefinitely. 

Ogden,  Utah.— Reported  Fred.  V.  Kiesel, 
Ogden,  will  erect  an  armory  costing  $30,- 
000  for  use  of  Ogden  Company  of  Nation- 
al Guard  of  Utah. 


BIDS     DESIRED. 

Boston,  Mass. — Until  Nov.  12  by  School- 
hous"  Commissioners  (Joseph  P.  Lomas- 
ney, Chmn.)  for  erecting  addition  to  high 
school  of  Practical  Arts,  Dearborn  Dist., 
Greenville  and   Winthrop  Streets. 

North  Adams,  Mass. — Until  Nov.  17,  by 
F.  J,  O'llara,  Secy,  pro  tern  School  Com., 
for  erecting  the  Drury  High  School 
Building.  E.  C.  &  G.  C.  Gardner, 
Archts.,   33   Lyman  Street,   Springfield. 


Greenwich,  Conn. — Until  Dec.  10  by 
James  A.  Wetmore,  Superv.  Archt.,  Wash- 
ington, D.  C,  for  constructing,  complete 
(including  mechanical  equipment  and  ap- 
proaches), U.  S.  Post  Office  at  Greenwich. 

Buffalo,  N.  Y.— Until  Nov.  16.  by  Green 
&  Wicks,  Archts.,  110  Franklin  Street, 
for  erecting  service  building,  two  tuber- 
culosis ward  buildings,  female  help 
building,  psycopathlc  building,  connecting 
corridors  and  tunnels  and  garage  for 
hospital  at  West  Farm  site;  also  sep- 
arately for  masonry,  flreproofing,  struc- 
tural steel,  iron,  etc;  electric  work  in- 
cluding light  and  power;  heating  and 
ventilating,  etc.;  plumbing  and  drain- 
age work.  Thomas  W.  Jordan,  Secy. 
Buffalo  City  Hospital  Commission. 

Elizabeth,  N.  J.— Until  Nov.  15  by 
Board  Education  for  furnishing  material 
and  erecting  addition  to  grade  school. 
Separate  bids  for  heating  and  ventilating; 
electrical  work.  John  Noble  Pierson  & 
Son,  Archts..  130  Smith  Street,  Perth 
Amboy. 

Montclalr,  N.  J. — Reported  desired  until 
Nov.  23  by  Frank  J.  Taylor,  Secy.  Bd. 
Educ.  lor  erecting  addition  to  high  scliool 
building.  Scarrctt  &  Van  Vleck,  Archts., 
8  W.  40th  Street,  New  York. 

Newark,  N.  J. — Reported  desired  until 
Nov.  15  by  R.  D.  Argus,  Clk,  Bd.  Educ, 
for  erecting  Catlin  School;  probable  cost 
$142,000.  E.  E.  Gullbert,  Archt.,  City 
Hall  George  W.  Knight,  9  Franklin 
Street,  Engr. 

Roselle  Park,  N.  J. — Reported  desired 
until  Nov.  11  by  Board  Education  for 
erecting  Roselle  Park  High  School:  also 
separate  bids  on  plumbing,  gasfltting, 
heating,  electric  work,  etc.  Newman  Col- 
lins, Archt.,  29  Bway.,  New  York,  N,  Y. 

Winder,  Ga.— Until  Nov.  23,  by  H.  G. 
Hill,  Co.  Ordinary,  for  erecting  a  Jail. 
Jas.   J.   Baldwin,   Archt.,   Anderson,   S.   C. 

New  Orleans.  La. — Until  Nov.  23  by 
Dept.  I'ub.  Finance  (A.  G.  Ricks,  Corar.) 
tor  erecting  isolation  hospital  in  square 
bounded  by  N,  Rampart  and  Toulouse 
.Streets. 

Columbus,  Ohio. — Until  Dec.  1  by  Bd. 
County  Coramissioners  (John  Scott,  Clk.) 
for  furnishing  material  and  erecting  a 
road  machinery  house  on  the  County  In- 
firmary Farm.  W.  H.  Tremaine,  Archt., 
Chamber  ot  Commerce  Building,  Colum- 
bus. 

Rootstown,  Ohio. — Until  Nov.  22  by 
Reed  H.  Deeming,  Clk.  Bd.  Educ,  lioots- 
town  Township  School  Dist.,  for  furnish- 
ing material  and  erecting  an  8-room  brick 
school.  Miller  &  Son,  Dollar  BanK  Build- 
ing,  Youngstown,  Archt. 

West  Manchester,  Ohio. — Until  Dec.  1, 
by  Board  Education,  Monroe  Townslup 
uurai  achooi  D.st.  Preble  County,  for  fur- 
nishing material  ana  erecting  nrepr^-oi 
grade  and  high  school.  .Also  separate  bids 
on  heating,  ventilating,  piumbing  ai.d 
sewering.  F.  S.  Rusk  and  Cree  Sheets, 
Archts.,   145  N.   High   Street,   Co.uniD„s. 

West  Unity,  Ohio.— Until  Nov.  26  by 
Boai'U  Education  Biady  Township,  School 
Dist.  (Henry  Heifel,  Clk.).  for  turnishing 
material  and  erecting  building  for  saiii 
Board.  Also  separate  bids  for  lieailiig 
and  plumbing.  M.  M.  Stophlet,  .\roht., 
60S  Nasby  Building,  Toledo. 

Lebanon,  ind. — Reported  desired  until 
Dec.  9,  by  Board  Trus.  F.  J.  Whitman 
Memorial  Hospital,  tor  erecting  hospital. 
Probable  cost.  $30,000.  D.  a.  Bonleii, 
Archt.,   Indianapolis. 

Detroit,  Mich.- Until  Nov.  9  by  Charles 
A.  Gadd,  Secy.  Board  Education,  60 
Broadway,  for  erecting  Goluberg  Annex 
between  Vermont  Avenue  and  Piquette 
btreet,  bids  desired  as  a  wnole  or  sepa- 
rately, for  masonry,  carpeiury,  heating, 
ventilating  and  plumbing:  electric  wiring, 
etc  Malcomson  di  Higginbotham,  Aichts., 
404  Moffat  Building.  Ammerman  &  .Mc- 
Coll,   Engrs.,   1310  Penobscot  Buildiim. 

East   Lansing,   Mich. — Until  Nov.   17  by 

A.  i\l.  Brown,  secy,  .-^tate  BU.  Agriculture, 
East  Lansing,  for  furnishing  material  and 
erecting  gymnasium  at  Micnigan  Agricul- 
tural College.  Edwyn  A.  Bown,  Archt,, 
Lansing. 

Chllllcothe,  111.— Until  Nov.  17  by  Lil- 
lian C.  Carroll,  Secy.  Pub.  Library  Bd., 
for  a  one-story  and  basement  hbrary. 
Bids  submitted  as  a  whole  or  separately 
on  erection;  heating;  plumbing;  electric 
wiring,  etc.  A.  W.  Morrow,  Archt.,  Chi- 
cago. 

Brighton,  Iowa.— Reported  desired  until 
Nov.    15   by    Independent    School    Dist.    (J. 

B.  Dey,  Secy.)  for  erecting  high  school, 
including  electric  wiring;  also  separate 
bids  for  heating  and  plumbing.  Proud- 
foot,  Bird  &  Rawson,  Archts.,  810  Hub- 
bell  Building,  Des  Moines. 

Crookston,  Minn. — Until  Nov.  12,  bv 
State  Board  Control,  St.  Paul,  for  fur- 
nishing material  and  erecting,  including 
mechanical  equipment,  Nurses  Home  at 
Tuberculosis  Sanitarium  for  Polk  and 
Norman  Counties.  Sund  &  Dunham, 
Archts.,   514   Essex  Bldg..  Minneapolis. 

St.  Louis,  Mo. — P»""t.>eri  dpsir«"l  ""til 
Nov.  19  by  W.  T.  FIndly.  Secy.  Bd.  Pub. 
Service,  for  erecting  nrst  section  of  Chil- 
dren's building. 


Gainesville,  Tex.— Until  about  Nov.  25 
by  State  Board  School  Trus.,  Dallas,  for 
erecting  a  tour-story  brick,  concrete  and 
fireproof  dormitory  at  Girls'  Training 
School  to  cost,  Including  equipment, 
$100,000,  Contract  for  equipment  will  be 
let  about  Feb.  1.  For  information  address 
Earnest  &  Mc.Vnelly,  Archts.,  Dallas. 

Marlon,  Cal.— Until  Nov.  11  by  Board 
Education  (William  A.  Sheluon,  Secy.), 
Los  Angeles,  for  turnishing  material  and 
making  alterations  to  Marion  School, 
located  on  Blocks  3  and  4. 

Pearl  City,  Hawaii.— Until  Dec.  4,  ac- 
cording tb  later  olflclal  reports,  by  Bureau 
Yards  and  Docks,  Navy  Uept.,  Washing- 
ton, D.  C.  (H.  P.  Stanford,  Ch.),  tor 
Spec  No.  2200.  constructing  reinforced 
concrete  power  house,  reinforced  concrete 
operating  building,  and  a  wooden  double 
quarters  for  chief  operators  at  the  Naval 
Station,   Pearl  Harbor. 

PRICES     AND     LETTINGS. 

■^Indicates  award  of  contract. 

AWest  Pownall,  Me.  —  Contract  for 
erecting  brick  kitchen  building  for  Maine 
School  for  Feet)le-Minded  awarded  A.  F. 
Warren  &  Son  of  Auburn  at  $29,900.  C. 
J.  liedin.  Superintendent. 

-(^Bridgeport,  Conn. — Contract  for  erect- 
ing addition  to  the  City  Normal  School 
awarded  as  follows.  Masonry,  O'Bi-ien 
Bros.,  $43,381;  carpentry,  Schwartz 
Bros..  $13,938:  jilumbing,  Richard  & 
Chard,  Stamford.  $5,525;  also  heating,  at 
$2,561.  Biuders  of  Bridgeport  unless  other- 
wise stated.  Alfred  J.  Eagen,  Clk.  Bd. 
Educ. 

ANaugatuck,  Conn. — Contract  for  erect- 
ing U.  S.  Post  Office  awarded  W.  H.  Fis- 
sell  &  Co.,  New  York,  at  $50,400. 

■^New  Haven.  Co.in.  —  Contract  for 
erecting  addition  to  the  Cloister  awarded 
Sperry  &  Treat.  New  Haven. 

Brooklyn,  N.  Y. — Following  are  totals  ot 
four  lowest  bids  opened  Oct.  28  by  Park 
Board,  New  York,  tor  erecting  laboratory 
building  and  greenhouses  for  Brooklyn 
Botanical  Garden,  Washington  Avenue 
and  Crown  Street  (bidders  of  New  York): 
Frymier  &  Hanna  Co.,  25  W.  Forty-fifth 
Street.  $140,228;  Thomas  McKeOwn,  Inc., 
103  Park  Avenue,  $147,235;  P,  F.  Kenny  Co., 
33  Old  Broadway,  $i55,000:  John  T.  Brady 
&  Co.,   103  ParK  Avenue,  $155,480. 

•Jersey  City,  N.  J. — Contract  tor  erect- 
ing the  Hudson  County  Jail  reported 
awaraed    John    T.  Brady,    New    York,    at 

$754,840. 

•  Pleasantvllle,  N,  J.  —  Contract  for 
erecting  high  school  awarded  Thompson 
Brothers;  probable  cost  $40,000.  S.  Hud- 
son  Vaughn,   Archt.,   Atlantic  City. 

Clearfield,  Pa. — Lowest  bid  opened  Oct. 
25  for  erecting  proposed  high  school  sub- 
mitted by  Dawson  Constr.  Co.,  Pitts- 
burgh, at  $67,775.  Harrington  &  Howard. 
Arcnts.,  Du  Bois. 

Harrlsburg,  Pa. — Lowest  bid  opened 
Oct.  2  for  erecting  additions  and  altera- 
tions to  U.  S.  Post  Office  submitted  by 
H.  L.  Brown  &  Co.,  Mount  Vernon. 
N.    Y.,   at   $113,405. 

Monongahela,  Pa. — Following  are  four 
lowest  bids  opened  Oct.  27  by  Supervising 
."Architect,  Washington,  D.  C.^  for  erect- 
ing U.  S.  Post  Office:  Westchester  En- 
gineering Co.,  White  Plains,  N.  Y.,  $48,- 
180;  James  Devault.  Canton,  Ohio. 
$44,200;  W.  H.  Batson,  Moundsville,  W. 
Va.,  $44,700;  J.  S.  Rogers  Co.,  Moores- 
town,  N.  J.,  $46,299, 

.Washington,  D.  C. — Following  are  four 
lowest  bids  opened  Oct.  25  by  Commis- 
sioners D.  C.  for  erecting  truck  house  on 
New  Jersey  Avenue  between  D  and  E 
Streets,  N.  W.:  Sklnker  &  Garrett. 
Washington,  $33,929;  W.  E.  Moonev. 
Washington,  $34,653;  George  E.  Wyne, 
Washington,  $34,850,  and  A.  L.  Guidone  & 
Son.  131  E.  Twenty-third  Street  New 
York,    $35,000. 

Norfolk,  Va. — Following  are  four  lowest 
bids  opened  Oct.  23  by  Bureau  of  Yards 
&  Docks,  Washington,  D.  C,  for  erecting 
a  school  at  the  U.  S.  Navy  Yard,  Nor- 
folk: R.  R.  Richardson  Co.,  Bank  of  Com- 
merce Building,  Norfolk.  $35,961;  Baker  & 
Brlnkley,  220  Dixon  Building,  $38,102; 
Wise  Granite  &  Construction  Company, 
921  American  National  Building,  Rich- 
mond, $38,200;  J.  H,  Pierce,  506  Seaboard 
Bank    Building,   $38,635. 

^^Contract  for  erecting  three-story  and 
basement  marine  barracks  bui.ding  at 
Navy  Yard,  awarded  P.  F.  Gormley  Co.. 
Washington,  D.  C,  at  $193,926. 

♦  Richmond,  Va. — Contract  for  erecting 
new  three-story  Jackson  Hall  for  Vir- 
ginia Military  Institute  awarded  J.  L. 
Crouse  of  Greensboro,   N.   C. ;   cost  about 

$89,642. 

■ArTampa,  Fla. — Contract  for  erecting 
attendants  quarters,  including  mechan- 
ical equipment,  at  U.  S.  Quarantine  Sta- 
tion at  Tampa  Bay,  awarded  E.  Hart, 
.Norfolk,  Va.,  at  $52,110. 

♦Covington,  Tenn. — Contract  for  erect- 
ing U.  S.  Post  Office  awarded  Algernon 
Blair,   Montgomery,   Ala,,  at  $33,800, 

♦Athens,  Ohio. — Contract  for  erecting 
Woman's  Dormitory  at  Ohio  University 
(bids  opened  Oct.  30)  awarded  Cullen  & 
N'aughn  of  Hamilton  at  $97,796. 
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veungatown,  Ohia— C.  P.  Owaley.  Ma- 
honlna  .National  Bank  Bulldinc,  la  archi- 
tect for  propoaad  brick,  stone  and  terra 
coiia  oanarBancy  hoapltal  and  laboratory 
lu  be  arectad  for  Younntown  Sheet  A 
Tube  Co.  at  Kaat  End  pUnl. 

Indlanapolla,  Ind. — Reported  plans  beinc 
preparad  by  Price  A  McLanahan.  1418 
Waitattt  Street.  PhlUdelphia.  Pa.,  for 
ataal  and  reinforced  concrete  train  shed 
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A.  O'Brtaa.'Paator. 

Champaign,  III.— F.  K.  Robeson,  47  Nell 
Strael.  conlrmplatcs  rrectlnfc  tlve-Btory 
steal  store  and  ofllce  bulldlns. 

Mellaa,  Ml. — Elka  oontamplatlna  erect- 
Ins  buUdlnc:  probable  ooat  tlOO.OAO. 

PHncatoa,  III. — ImproTementa  to  Amer- 
ican Hotel  cost  Ins  130,000  contemplated. 

Mavanawood  (P.  O.  Chicago),  til.— Al- 
laany  Park  i'reabvtcrlan  Church  contem- 
platea  ercctlns  edince  al  Sawyer  Avenue 
aad  AlnsUe  Street:  ooat  about  t(0,000. 


Sallna  Kan.— Plans  being  prepared  for 
prISiL""  BcHdemy  for  jrlrU  for  S.slers  o 
St.  ^Imeph  Roman  Catholic  Church,  cost 
IIOOOOO.  Erection  of  high  school  In  con- 
ntition  with  grade  builuing  also  coptem- 
plaied. 

Omaha,  Neb.— James  A.  AUan,  ^fran^le 
Theater  Building,  Is  architect  for  the  hos- 
JuJ?'to  S^  Sected  by  the  Ferd  Hospital 
Co. 

Anaconda.  Mont.— Contract  soon  to  be 
let  l>y  Hyslop  &  Westcott,  Archts.,  Ana- 
conda*, tor  e?e*tlng  three-story  fireproof 
apartment  house  at  Third  and  Cheny 
Streets  for  John  Furst;  cost  about  |bO,000. 

St.  Louis.  Mo,-Erectlon  of  »100,000 
parochial  school  contemplated  for  St. 
Margaret's  Roman  Catholic  Church.  Rev. 
J.  J.  O'Brien,  Pastor. 

Auatin,  rex,- H.  A.  Wroe  of  American 
Nalioiial  Bank  Is  reported  interested  in 
fDOu.OOO  hotel  contemplated  here. 

Beaumont,  Tex,— See  "Railroads." 

Pendleton.  Ore.— C.  E.  Troutman,  Aber- 
deen. Wash.,  engaged  to  prepare  plans  for 
u  number  of  buildings,  to  include  a  hotel, 
natatorium  and  several  cottages,  which, 
it  Is  reported,  W.  H.  McCormach  contem- 
plates erecting  near  here;  cost  about 
$60,000. 

Los  Angeles,  Cal.— Plans  being  prepared 
by  John  C.  Austin,  Wright  and  Callender 
Building,  for  ntw  edifice  for  First 
Methodist  Church,  to  be  erected  at  Eighth 
and  Hope  Streets;  cost  $300,000. 

Ogdan,  Utah.— Reported  D.  H.  Peery 
Estate  (Harmon  Peery,  Manager)  contem- 
plates erecting  hotel  costing  $35,000. 

Salt  Lake  City,  Utah.— Reported  Salt 
Lake  and  Ogden  Railroad  (Julian  M. 
Bamberger,  Pres.  &  Gen.  Mgr.),  and  Salt 
Lake  and  Utah  Railroad,  propose  con- 
structing a  terminal  station  here  to  cost 
$250,000. 

Salt  Lake  City,  Utah.— Plans  completed 
for  building  which  the  Eagles  propose 
erecting  in  the  spring  at  a  cost  of  $50,000. 

BIDS     DESIRED. 

Pottstown,  Pa. — Reported  desired  until 
Nov.  22  by  Louis  Allen  Abramson,  Archt., 
220  Fifth  Avenue.  New  York,  for  erecting 
5-story  30  x  60  ft.  brick  and  stone  cloth- 
ing  factory.     Probable   cost    $60,000. 

Wichita,  Kan. — Reported  desired  until 
Nov.  22  by  H.  S.  Conrow,  Archt,  Beacon 
Bldg.,  for  erecting  administration  building 
for  the  T.  W.  C.  A. 

PRICES     AND     LETTINGS. 
■ttlndicatea  award  of  contract. 

^Albany.  N.  Y.  —  Contract  awarded 
Wells  Bros.  Co.,  366  Fifth  Avenue,  New 
York,  for  erecting  six-story  offlce  build- 
ing at  126  State  Street  for  Municipal  Gas 
Co.:  cost  about  $200,000.  Marcus  T.  Rey- 
nolds, Archt.,  100  State  Street. 


•artaflAoM.  III.— Jn^- 
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*St.  Louis,  i\4o. — Contract  for  erecting 
two-story  reinforced  concrete  laboratory 
for  Luyties  Pharmacy  Co.,  at  4200  Laclede 
Avenue,  awarded  Gamhle  Constr.  Co.,  620 
Chestnut  Street;  cost  $60,000. 

^Seattle,  Wash.  —  Reported  contract 
awarded  Central  Realty  Co.,  Central 
Bldg.,  for  erecting  three-story  fireproof 
apartment  building  in  which  J.  P.  Jones, 
Pantages  Bldg.,  Is  Interested;  cost  about 
$50,(100.  „     „ 

♦Contract  awarded  Martin  &  Dugan, 
Nortliern  Bank  Building,  tor  erecting 
proposed  five-story  and  basement,  60  x 
120  ft.,  mill  constructed  apartment  house 
on  Fourth  Avenue  for  Albro  Gardner  and 
Dr.  L.  M.  Lessey;  cost  $71,000.  Black- 
well  &  Baker,  Archts.,  Northern  Bank 
Building. 

•A-Heppner,    Ore. — Contract    for   erecting 

Proposed  two-story  and  basement  brick 
uildlng  for  Masonic  Lodge  reported 
awarded  Weaver  &  Anderson  of  Port- 
land. 

.^Ogden,  Utah. — Later  reports  state 
contractor  for  terminal  yards,  car  barns 
and  repair  shops  on  Seventeenth  Street 
for  Ogden,  Logan  &  Idaho  Ry.  Co.,  is  C. 
F.   Dlnsmore,   Ogden. 


8tr««ta  contemplated  by  CHiarlea 
H.  flaward.  tit  W.  Canady  Street;  cost 
IM.M*. 

MUwaukoa,  .Wis.  —  Thaodors  Trecker, 
M>-  Havantr-aooond  Avanue,  will  erect 
raaldSBca  and  vtrase  at  HI  Mount  and 
WaahUwioo  Baulavard;  coat  $15,000. 

<  — PIsaa  bains  prepared  by 
i«  Boctld   Avenue,  Clava- 
itomaa  Catholic  Cathedral 
lo  ro»t  tl-,u.uu0. 

Mlnnaopalla.    Minn. — Raportad    cnileaso, 

MAwaakaa  4k  SI.  Paul  Ry.  (C.  F.  Loweth, 

Ch.  Basr..  Cblcaso.  ill.)  will  erect  a  p«ui- 

otalloa  al  Twaniy-nlnth  and  Nlcol- 

.vaaaa  to  ooat  IIM.OM. 

aaooota  Motor  Car  Co..  Ill  8.  Tenth 

Mraat.    oonlainplataa    aractlns    two-story 

aad  rateforaad  ooncreta  bulldlns  to 

ja   aevaa  alaraa  on   NIoollat   Btraet 

•Kb  a  aaa-atory  aaras*  TO  z  I4Z  ft.;  total 

Ooalraet  aoon  to  Iw  lot  by  C.  E.  Marr, 
^M  Oarflald  Avenue.  B.,  for  eractlns  a 
ralpfaroad  concrete  brick  and  tile  theater 
atun  Praaklln  Avenue,  astlmatad  to  coat 

/aniMT,  SMnpla.  Hill  A  Company,  Rlrst 
Avemia.  H.,  and  Baeoad  Avenue,  will  erect 
an  addition  lo  wafaboaoa  on  PIrat  Street 
and  Tbird  Avenoa  ■eolb;  cost  |2oo.ooo. 

C.  C.  Masai*.  PraoldMit  Nnrthrup.  King 
A  Coaipany.  It  Hsnaapin  Av<-niie,  will 
•raet  at  Cantral  Av«mia  and  Fourteenth 
mraat.  M.  K..  aarly  nasi  aprtns,  a  sroop 
of  Bead  waraboufl**. 

Tba  KfMlIek  CiMnlns  Company,  1213 
HoMMPlaAvaBa*.  wlU  ar«et  at  Fifteenth 
aM  WaaWal  Avcnve  a  Iwo-atory  rein- 
fnrcMt  nanowta  and  brick  store  and  dry 
claanlns  baUdlns  ealtmated  lo  coat  t45,0(M. 

iatawlitfaat.  Ia>        •aancar.  Minn, — Reportad  Baptlsu  pro- 
oMaa  tisWiilns  «•    »aa«  aracilns  a  new  adllloa. 

•t  Paal.  Mian.— ttai  Pont  Powder  Co., 
aaar  Pair  Oroonda.  latanda  ercctlns 
otarabooaa  aad  aenbar  of  amallar  powder 
BiasaMnea  oo  HanUna  Avanaa. 
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Brooklyn,  N.  Y,— See  "Electric  Rail- 
ways." 

AHoboken,  N,  J, — Contract  awarded 
Turner  Construction  Company,  11  Broad- 
way, New  York,  for  constructing  Section 
"D  ■  of  the  Hoboken  Land  &  Improve- 
ment Company  development  at  Fifteenth 
Street.  This  building  to  be  twelve  story 
and  basement,  263x81  ft.  reinforced  con- 
crete. 

-f^Nantlcoke,  Pa.— Contract  for  erecting 
edifice  for  Methodist  Episcopal  Church 
awarded  Nantlcoke  Constr.  Co.  at  $26,550. 

'ArPlttsburgh,  Pa. — Contract  for  erecting 
mercantile  building  at  1139  Penn  Avenue 
awarded  H.  Miller  &  Sons  Co..  2900  Cen- 
ter Avenue:  cost  complete  $25,000. 

lowest  bid  received  for  crectInK  three- 
atory,  brick,  terra  cotta  and  hollow  tile 
office  building  on  Butler  Street  for  Atlan- 
J'c  Running  Co.  submitted  by  FC.  A.  Wehr, 
1601    Penn  Avenue:  cost  $100,000 

♦Reported  contract  awarded  J.imes  L. 
Stuart,  McCreery  Building,  for  erecting 
B-M  27  l/eproof  warehouse  on  ,Smlth- 
neM  Street  (or  Pittsburg  &  Lake  Erie 
R.R.  Co.;  cost  $1,000,000. 

♦Beading,  Pa.— Contract  for  erecting 
}xr7.'«'?ry  wat-ehouse  at  142  l-enn  Street 
for  O.  H.  Delp  &  Co.,  12  S.  Elehlh  Street 
awarded  Charles  H.  Schlegel?  2224  Perklo- 
men  Avenue;  cost  $46,000.  ^erKio 

H^rh^M"*w^5^'^''*«'  •""  received  by 
Herbert  W.  Simpson,  Archt,  Paul-Gale- 
?.^™"'!?S'.  Bui  ding,  for  erecting  fou?- 
fi?7  iTb'";"*  ".?"''•  ""  Mnury  Place 
SLr,."-  Rocke  submitted  by  Scay  Bros 
Norfolk;  cost  about  $25,000.  rstoK., 

about  2000  tons  of  steel  required  ' 

♦Cleveland,  Ohio.— Contract  for  pr<»<Hn,> 

»?'*.     WS.OOn.        John 
Marlon  Building. 


PROPOSED     WORK, 

Boston,  Mass. — Shawmut  Avenue  Real 
Estate  &  Trust  Co.  will  erect  a  six-story 
reinforced  concrete  mercantile  building 
on  Shawmut  Avenue  to  cost  $200,000. 

Thornton,  R,  I. — Reported  Morgan  Mills 
will  erect  a  two-story  brick  mill,  182  x  67 
ft.:  also  a  boiler  house,  31  x  19  ft.,  and 
engine  house,  31  x  17  ft. 

Pawtucket,  R.  I. — The  Jenckers  Spin- 
ning Co.  will  erect  two  one-story  brick 
additions,  one  70  x  80  ft.,  the  other 
63  X  197  ft. 

Hartford,  Conn.— Swift  &  Co.,  It  Is  re- 
ported, will  erect  a  three-story  reinforced 
concrete  addition  to  refrigerating  plant; 
cost  $100,000. 

New  Haven,  Conn. — The  National  Fold- 
ing Box  &  Paper  Co.  intends  erecting  a 
fireproof  addition,  350  x  22  ft.,  to  plant  at 
James  &  Alton  Streets;  cost  $136,000. 

Brooklyn,  N,  Y. — Plans  filed  for  two- 
story  110  x  200  ft.  brick  machine  shop 
to  be  erected  on  Thirty-fifth  Street  for 
Empire  Repair  &  Electric  Welding  Co.,  42 
Whitehall  Street,  New  York. 

Buffalo,  N.  Y.— J.  P.  Devlne  Co.,  1372 
Clinton  Street,  will  erect  tile,  concrete 
and  steel  60  x  200  ft.  boiler  shop  at  plant. 

Jamestown,  N.  Y, — Reported  Odlsonla 
Mills  contemplates  erecting  75  x  160  ft. 
brick  and  steel  addition  to  dye-house. 

Poughkeepsle,  N.  Y.— Plans  being  pre- 
pared by  John  J.  Petit,  103  Park  Avenue, 
New  York,  for  four-story  and  basement 
350  X  75  ft.  factory  for  Victor  Typewriter 
Co.  (V.  C.  Roberts,  Mgr.),  57  Market 
Street. 

Elizabeth,  N,  J. — Plans  being  prepared 
by  Ballingtr  &  Perrot,  Methodist  Bldg., 
Philadelphia,  Pa.,  for  two-story  brick 
and  concrete  factory. 

Newark,  N  .J. — Plans  being  prepared 
for  five-story  factory  which  the  Splitdorf 
Electrical  Co.,  98  Warren  Street,  proposes 
erecting  on  High  Street. 

New  Kensington,  Pa, — Plans  being  pre- 
pared by  W.  G.  Wllklns  Co.,  Westing- 
house  Building,  Pittsburgh,  for  proposed 
brick  and  steel  factory  for  National  Lead 
&  Oil  Co.;  cost  $100,000. 

Shamokin,  Pa,— J.  H.  &  C.  K.  Eagle 
Co.  will  erect  series  of  brick,  steel  and 
concrete  silk  mills  ranging  in  size  from 
25  X  150  ft.  to  60  X  540  ft. 

Sharon,  Pa,  —  Refjorted  Pennsylvania 
Tiink  Car  Co.  contemplates  erecting  ad- 
dition to  plant. 

Moundsvllie,  W,  Va. — U.  S.  Stamping 
Co.  of  Wheeling  contemplates  erecting 
addition  to  plant  here. 

Dayton,  Ohio. — Plans  being  prepared  by 
Thics  &  Thles,  Davics  Building,  for  three-' 
story  and  basement  brick  and  steel  fire- 
proof addition  to  plant  of  Ohio  Metal 
Products  Co.,   39   Edgar   Street. 

East  Liverpool,  Ohio. — Reported  Na- 
tional Drawn  Steel  Co.,  610  Washington 
Street,  Intends  doubling  capacity  of  plant. 

Lafayette,  Ind. — A.  J.  Fogarty  of  Michi- 
gan City  reported  interested  in  erecting 
twine   factory;    probable  cost  $35,000. 

Mongo,  Ind, — Reported  Mongo  Moorish 
Tile  Flooring  Co,  contemplates  erecting 
factory. 

Chicago,  III. — Contract  will  be  awarded 
Nov.  8  by  Chicago  &  North  Western  Rail- 
way (W.  H.  Finley.  Ch.  Engr.,  Chicago) 
for  superstructure  of  new  Armour  gral'i 
elevator. 

Rockford,  III. — Reported  Atlas  Furni- 
ture Co.  will  erect  four-story  building  on 
Eleventh  Street  for  purpose  of  manufac- 
turing tables.  Ernest  Swenson,  Secy., 
821  Tenth  Street. 
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Madison,  Wis. — Co-operative  Packing 
Company,  Washington  Building,  will  erect 
a  new  packing  plant  to  cost  $200,000. 

Manitowoc,  Wis. — Reported  Aluminum 
Goods  Mfg.  Co.  approved  plans  for  pro- 
posed addition  to  factory  at  Fifteenth  and 
Sixteenth  Streets;  also  contemplates 
erecting  warehouse  at  Sixteenth  and 
Franklin  Streets. 

Minneapolis,  Minn.  —  Western  States 
Coke  Co.,  incorporated  by  Clark  Hemp- 
stead. 2442  Grand  Avenue,  and  others  for 
purpose  of  erecting  a  coke  plant. 

The  Minneapolis  Steel  &  Machinery 
Company.  Twenty-ninth  and  Minnehaha 
Streets,  will  erect  at  2906  Minnehaha 
Street  a  one-story  factory  356  x  140  ft.; 
cost   $60,000. 

Melbourne,  Australia. — Reported  C.  R. 
Makepeace  &  Co.,  Boston,  Mass.,  engaged 
to  prepare  plans  for  knitting  mills  which 
the  Australian  Knitting  Mills  (F.  F. 
Robinson,  Pres.  and  Gen.  Mgr.),  proposes 
erecting  at  Melbourne;  cost  about  $250,000. 

BIDS     DESIRED. 

Norrlstown,  Pa. — By  Peuckert  &  Wun- 
der,  Archts.  and  Engineers,  310  Chestnut 
Street,  Philadelphia,  for  erecting  a  three- 
story  brick,  steel  and  concrete  bottling 
house  for  Adam  Scheldt  Brewing  Com- 
pany. 

PRICES     AND     LETTINGS. 
•kindicates  award  of  contract. 

♦Palmer,  Mass.  —  Contract  awarded 
Flynt  Building  &  Construction  Co.  of 
Palmer  for  erecting  three-story  brick 
and  reinforced  concrete  fireproof  branch 
house  for  Armour  &  Company,  Pough- 
keepsie,  N.  Y.,  to  cost  $35,000.  R.  C. 
Clark,  Chicago,  111.,  Archt. 

*Waterbury,  Conn. — Contract  for  erect- 
ing two-story  brick  and  seel  addition  to 
plant  of  Waterbury  Farrel  Foundry  & 
Machine  Co.  awarded  H.  Wales  Lines  Co. 
of  Meriden;  cost  about  $70,000. 

•^Buffalo,  N.  Y. — Contract  awarded  by 
Robertson-Cataract  Co.,  204  Franklin 
Street,  to  Turner  Constr.  Co.,  311  Pru- 
dential Building,  for  erecting  four-slory 
and  basement  reinforced  concrete,  brick, 
stone  and  terra  cotta  factory  and  show- 
ronni  l)"ilrli'ie-  at  Niagara  Street  and  S. 
Elmwood  Avenue. 

♦Jersey  City,  N.  J. — Contract  for  erect- 
ing three-story  reinforced  concrete  and 
brick  factory  at  Baldwin  Avenue  and 
High  Street  for  Durham  Duplex  Razor 
Co.  awarded  John  M.  Ferguson,  Paterson; 

cost  $so.noo. 

♦  Philadelphia,  Pa.  —  Contract  reported 
awarded  for  erecting  addition  to  grain 
elevator  at  Twenty-sixth  and  Schuylkill 
Avenue  for  Pennsylvania  Railroad  Co.  to 
James  Stewart  &  Co.,  Chicago,  111.;  cost 
$200,000. 

♦Contract  for  erecting  factory  at  Tor- 
resdale  Avenue  and  N  Street  for  Louis 
Walther  Mfg.  Co.  awarded  M.  Ward 
Easby,  Crozer  Building,  at  $56,000. 

♦Youngstown,  Ohio.  —  Contract  for 
erecting  steel  buildings  at  plant  of  Brier 
Hill  Steel  Co.  reported  awarded  Lacka- 
wanna Bridge  Co.,  Buffalo,  N.  Y. 

♦St.  Louis,  Mo.  —  Contract  reported 
awarded  Chapllne  Constr.  Co.,  Victoria 
BIdg..  for  erecting  addition  to  plant  of 
Ford  Motor  Car  Co.,  Sarah  Street  and 
Forest  Park  Boulevard:  cost  about  J300,- 
000  Including  equipment. 

♦  Foreman,  Ark.  —  Contract  awarded 
Fuller  Engineering  Co.,  Allentown,  Pa., 
for  the  2000  bbl.  per  day  Portland  cement 
plant  for  the  Consumers  Cement  Co. 
Plant  to  be  electrically  driven  throughout 
with  individual  motors. 


MISCELLANEOUS 


PROPOSED     WORK. 

Transmission  Line  —  Yonkers,  N.  Y. — 
State  Public  Service  Commission  has  ap- 
proved franchises  granted  bv  New  York 
City  to  Yonkers  Electric  Light  &  Power 
Co.  and  the  Westchester  Lighting  Co.  for 
the  construction  of  an  electric  transmis- 
sion line  along  aqueduct  lands  in  West- 
chester County. 

Park  Improvement  —  Baltimore,  Md.— 
Reported  Park  Board  is  considering 
establishing  a  public  park  and  recreation 
center  in  block  surrounding  sewerage 
pumping  station  in  East  Falls  Avenue; 
probable  appropriation  $75,000. 

Cincinnati,  Ohio.— See  "Water  Works." 

Transmission  Line— Midland,  Mich.— 
Reported  Consumers  Power  Co.,  which 
has  purchased  the  plant  of  the  Bilst  e 
Kleciilc  LIglii  Co..  Intends  constructing 
transmission  lines  from  Bay  City  to  Mid- 
land <»nd  local  extensions. 

Transmission  Line— Cedar  Rapids,  Iowa. 
— Iowa  Railroad  Comn.  has  granted  ap- 
proval of  franchise  for  erection  of  an  elec- 
tric transmission  line  by  the  Iowa  Power 
&  Light  Co.  from  Cedar  Rapids  to  Shells- 
burg,  a  distance  of  IS  miles. 


Ornamental  Lighting— Wllllston,  N.  D.— 

Contract  soon  to  be  let  by  City  Commis- 
.sioners  foi'  furnishing  and  erecting  elec- 
tric ornamental  lights,  embracing  50  city 
blocks. 

Sprinkling  System— Seattle,  Wash. — Re- 
ported Chicago,  Milwaukee  &  Puget 
Sound  Ry.  Co.  (C.  F.  Loweth,  Ch.  Engr., 
Chicago,  111.)  will  install  an  automatic 
sprinkler  system  for  protection  to  the 
Milwaukee  docks  on  the  East  Waterway; 
cost  $15,000. 

Subway — Montreal,  Que. — Plans  about 
completed  by  the  city  for  subway  on  St. 
Denis  Street  over  tracks  of  Canadian  Pa- 
cific Ry.  at  De  Fleurimont  and  Carmel 
Streets,  and  wil  linvolve  the  building  of 
a  bridge  500  ft.  long  with  ornamental  bal- 
ustrades and  electric  light  standards.  Cost 
$70,000. 

BIDS     DESIRED. 

Relayer    Rail — New    Hampton,    N.    Y. — 

Until  Nov.  9,  by  Katherine  B.  Davis, 
Comr.  of  Correction.  New  York  City,  for 
furnishing  and  delivering  80  gross  tons 
relayer  rail.  New  Hampton  Farms,  New 
Hampton. 

Holstway,   etc. — Jefferson    City,    Iowa. — 

Until  Nov.  29,  by  Jas.  A.  Wetmore,  Acting 
Superv.  Archt.,  Washington,  D.  C,  for 
installing  complete  a  new  holstway,  an 
electric  freight  elevator,  etc.,  in  the 
United  States  courthouse  and  post  office 
at  Jefferson  City. 

Power  Plant — Oakley,  Kan. — Until  Nov. 
23  by  J.  A.  Switzer,  City  Clk.,  for  fur- 
nishing material  and  constructing  power 
plant,  to  consist  of  one  75-hp.  oil  engine 
and  one  50-kw.  engine-driven  alternator. 
George   P.    Taylor,    Engr.,    Stackton,    Kan. 

Subway  Work — Huntington  Beach,  Cal. 
— Reported  desired  until  Nov.  15  by  City 
Clerk  for  improving  portions  of  Main, 
Seventeenth,  Aracia  Avenues  and  other 
streets;  the  work  includes  reinforced  con- 
crete pipe  culverts,  reinforced  concrete 
and  timber  subway  and  approaches,  etc., 
under  Southern  Pacific  tracks. 


PRICES     AND     LETTINGS. 
•^Indicates  award  of  contract, 

♦Tunnel  —  Boston,  Mass.  —  Contract 
awarded  M.  De  Matteo,  Roslindale,  for 
constructing  concrete  underground  foot 
passage  in  Ainsworth  Street,  West  Rox- 
bury  Dist.,  at  $5,435. 

♦Subway— St.  Clair,  Pa.— Contract  for 
constructing  subway  under  Reading  Rail- 
way at  northern  end  of  Second  Street 
on  the  line  of  the  new  Schuylkill  Com- 
pany Railway,  awarded  P.  J.  Campion 
of  Mahoning  City. 

♦Retaining  Wall — Washington,  D.  C. — 
Contract  for  constructing  retaining  wall 
on  west  side  of  Meridian  Hi  Is  Park  (bids 
opened  Sept.  20)  awarded  Boyle  Robert- 
son Construction  Co.,  Washington,  at 
$21,522. 

♦Pier — Norfolk,  Va. — Contract  for  con- 
structing pier  at  City  Point  en  James 
River  for  E.  I.  Du  Pont  de  Nemours 
Powder  Co.  was  awarded  W.  D.  Murray 
&  Co.,  Citizens  Bank  Building;  cost  about 
$50,000. 

♦Tunnel  to  Hospital — Alton,  III.— Con- 
tract awarded  by  State  Board  Administra- 
tion, Springfield,  to  Strubel  &  Helmich, 
Alton,  for  constructing  a  tunnel  system 
for  the  Alton  State  Hospital  for  the  In- 
sane at   $53,850. 

♦Grading  and  Filling  Railroad  Yards— 
Dubuque,  Iowa. — Contract  reported  award- 
ed by  Illinois  Central  R.R.  for  the  grad- 
ing and  filling  of  the  south  yards  to  Nel- 
son Contracting  Co.  of  Chicago,  111.;  cost 
about  $75,000. 

Cement — San  Francisco,  Cal. — Lowest 
bid  opened  Oct.  23  by  Bd.  Works  for  fur- 
nishing cement  for  construction  of  the 
diversion  dam  at  Hetch  Hetchy,  about 
3975  bbl.,  was  submitted  by  Santa  Cruz 
and  Standard  Portland  Cement  Companies, 
nt   $10,613.     Pacific    Portland   Cement   Co. 


Proposals 

For  Proposals  Advertised,  see  Pages 
40a    and    40b. 


WATERWORKS. 

Rids  See  Eng. 

Close.  Record. 

.Nov.    J.  W  a  t  e  r     W  k  8.,     Belle- 
ville. Ohio Sep.  1] 

Nov.    9.  Valves,   Brooklyn,   N.   T..Oct.  23 

Nov.    9.  Improvements,        Lynn, 

Mass Oct.  30 

Adv.  Oct.  30. 

Nov.    9.  Valves,    Etc.,    Toronto, 

Ont Nov.    S 

Nov.  10.  I.,iiying    Pipe,     Chicago, 

III Nov.    6 

Nov.  II.  Softening    Plant,    Colum- 
bus,  Ohio    Oct.  2$ 


Bids  See  Eng. 

Close.  Record. 

Nov.  11.  Water     Works,      Bayard, 

Neb Oct.   30 

Nov.  12.  Pipe,   Brooklyn,   N.   Y Nov.    6 

Nov.  12.  Tank,   Cincinnati,   Ohio...  Nov.    6 
Nov.  12.  Meters,  Valves,  Etc.,  Chi- 
cago,   111 Nov.    6 

Nov.  12.  Pipe,     valves,     etc.,      St. 

Louis,    Mo Nov.    6 

Nov.  15.  Reservoir,    St.    ClalrsvlUe, 

Ohio Oct.  30 

Nov.  18.  Distributing  System,  Fort 

Sam  Houston,  Tex Got.   30 

Nov.  22.  Water      Works,      West 

Frankfort,   111 Nov.    6 

Nov.  23.  Pipes,      Valves,      Etc., 

Washington,    D.    C Nov.    6 

Nov.  23.  Water     Works,     Ventnor 

City,  N.  J Nov.    6 

Nov.  26.  Engine      and      Pumps, 

Clarksburg,   W.  Va Oct.  30 

Adv.  Oct.   30. 
Dec.    1.  Water    Works,    East 

Youngstown,  Ohio   Oct.  16 

Dec.     1.  Water     Works,     Melrose, 

Wis Nov.    6 

Dec.     2.  C.    I.    Pipe,    Jersey    City, 

N.  J Oct.   30 

Adv.  Oct.  30. 
Dec.     2.  Steel    Pipe,    Jersey    City, 

N.    J Oct.   30 

Adv.  Oct.  30. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Nov.    9.  Yorktown  Heights,  N.  T.  Oct.  16 

Aqv.  Oct.  16  to  Nov.  6. 
Nov.    9.  Yorktown,   N.    Y Oct.  23 

Adv.   Oct.   23   to  Nov.   6. 

Nov.    9.  Toronto,    Ont Oct.   30 

Nov.  10.  Washington,    D.   C Nov.     6 

Adv.  Nov.  6. 

Nov.  10.  New   York,   N.    Y Nov.    6 

Nov.  12.  Findlay,    Ohio    Nov.    6 

Nov.  15.  Cleveland    Heights   (P.   O. 

Warrensville),    Ohio Oct.  23 

Nov.  15.  Rock    Island,    111 Nov.    6 

Nov.  16.  Vermillion,   Ohio   Oct.  23 

Adv.   Oct.   23,   30. 
Nov.  18.  Sandusky,    Ohio    Oct.  30 

Adv.   Oct.   30,   Nov.   6. 

Nov.  23.  Oakland,    Iowa    Oct.  23 

Nov.  24.  San    Benito,    Tex Oct.    30 

Dec.     2.  Contract    4,    Chicago,    111.  Oct.    30 

Adv.   Oct.   30. 
Parkersburg,    Pa Oct.     9 

Adv.  Oct.  9. 


BRIDGES. 

Nov.  11.  Marshall,    111 Oct.  30 

Nov.  11.  Chippewa  Falls,   Wis Nov.    6 

Nov.  15.  Connecticut Nov.    6 

Adv.  Nov.  6. 

Nov.  16.  New  Orleans,  La Oct.    30 

Nov.  18.  Abilene,   Kan Nov.    6 

Nov.  22.  Parma,     Idaho Nov.    6 

Nov.  23.  Woonsocket,    R.    I Nov.    6 

Adv.   Nov.   6. 

Nov.  26.  Steubenville.   Ohio   Nov.    6 

Dec.     6.  Louisville,   Ky Nov.    6 

Adv.  Nov.  6. 
Dec.    7.  Canton,   China    Oct.  23 

Adv.  Oct.  23. 


PAVING  AND  ROADS. 

Nov.    8.  Newton,    N.    J Oct.   23 

Adv.  Oct.  23  to  Nov.  6. 
Nov.    9.  Asphalt    Plant,    New    Or- 
leans,   La Oct.   30 

Nov.    9.  Trenton.    N.    J Oct.   30 

Nov.    9.  Titusville,   Fla Oct.   30 

Nov.    9.  New    Brunswick,    N.   J...  Oct.   30 

Nov.    9,  Massachusetts     Oct.  30 

Nov.    9.  Tractor,    Cincinnati,    Ohio  Oct.  30 

Nov.    9.  Amite,    La Nov.    6 

Nov.  10.  Greenwood,    S.    C Nov.    6 

Nov.  10.  Chicago,   111 Nov.    6 

Nov.  10.  Riverside,   Cal Nov.    6 

Nov.  11.  Albany,    N.    Y Oct.   23 

Adv.  Oct.  23  to  Nov.  6. 

Nov.  11.  New  York,   N.   Y Nov.    6 

Nov.  11.  St.    Joseph,    Mich Nov.    6 

Nov.  12.  Hackensack.    N.    J Oct.  30 

Nov.  12.  Toronto,   Ohio    Nov.    6 

Nov.  13.  Pittsburgh,    Pa Oct.  30 

Nov.  13.  Chicago,  111 Nov.    6 

.N'ov.  15.  Sweetwater,    Tenn Oct.  23 

Nov.  15.  Greensburg,   Pa Oct.   30 

Nov.  15.  Connecticut Nov.    6 

Adv.    Nov.    6. 

Nov.  16.  Bound    Brook,   N.   J Nov.    6 

Adv.   Nov.   6. 

Nov.  16.  San   Gabriel,    Cal Nov.    6 

Nov.  17.  Charlestown,   W.    Va Nov.    6 

Nov.  17.  Covington,     La Nov.    6 

Nov.  17.  Lawton,    Okla Nov.    6 

Nov.  18.  Dothan,    Ala Nov.    6 

Nov.  19.  Austin,    Tex Nov.    6 

Dec.     1.  Hastings,    Neb Nov.    6 

Dec.     6.  Sedalla.    Mo Nov.    6 


HYDRAULIC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Not.    8.  Dredge,    Jacksonville,  Fla.  Sep.  11 
Adv.  Sep.  11  to  25,  Oct.  30. 

Nov.    8.  Dredging,    Etc.,   Jackson- 
ville,   Fla Oct.  16 

■  Adv.  Oct.  16  to  Nov.  6. 

Nov.    9.  Canal       Work,       Albany, 

N.   Y Oct.     9 

Adv.  Oct.  16  to  Nov.  6. 

Nov.    9.  Ditch,   Sioux   City,   Iowa..  Oct.  80 
Adv.    Oct.    30.    Nov.    6. 

Nov.    9.  Dredging,   New  York, 

N.  Y Oct.  30 

Nov.  10.  Dam,  Albuquerque,  N.  M.  Oct.  30 

Nov.  10.  Gates    on    Dam,    Ottawa, 

Ont Oct.   30 

Nov.  10.  Levee   Work,    Cairo,    111..  Oct.   30 
Adv.  Oct.  30,   Nov.   6. 


Bids 
Close. 

Nov 

12. 

Nov. 
Nov. 

13. 
15. 

Nov. 
Nov. 

16. 
16. 

Nov. 

17. 

Nov. 

17. 

Nov. 

22. 

Nov. 

26. 

Nov. 
Nov. 
Deo. 

27. 
27. 
1. 

Dec. 
Jan. 

1. 

8. 

See  Eng. 
Record. 
Tile     Ditch,     Alexandria, 

Minn Nov.    6 

Ditch,    Slayton,    Minn Oct.   3U 

Levee      Improv.,      New 

Madrid,   Mo Oct  23 

Adv.  Oct.   23  to  Nov.  6. 
Ditch,  Slayton,   Minn.    ...OcL   30 
Irrigation    System,    Hood 

River,    Ore Nov.    6 

Irrigation    Work,    Ysleta, 

Tex Oct.  23 

Adv.  Oct.  23. 
Flood    Protection   Wall, 

Portsmouth,    Ohio    Oct.  30 

Adv.  Oct.  30. 
Dredging,       Philadelphia, 

Pa Oct.  30 

Adv.  Oct.  30,   Nov.   6. 
Dredging,    Cleveland, 

Ohio Oct.   30 

Adv.  Oct.  30,   Nov.   6. 
Dredging,    Norfolk,   Va...Nov.    6 

Ditch.  Plymouth,  Ind Nov.    6 

Irrigation   Work,   Meadow 

Creek,  Wash Oct.  28 

Adv.  Oct.   23. 

Seawall,  Waveland.  Miss.  Nov.    6 
Dredge,  Macaco,  China... Nov.    6 


PUBLIC  BUILDINGS  AND 
SCHOOLS. 

Nov.    8.  Sidney,    Ohio    Oct.     2 

Adv.    Oct.    2,   9. 
Nov.    8.  Washington,   D.   O Oct.  16 

Adv.  Oct.   16. 

Nov.    9.  El  Paso,  Tex Oct.     9 

Nov.    9.  Madison   Barracks.  N.  Y. .  Oct.   30 

Adv.  Oct.  30,   Nov.  6. 

Vov.    9.  Pittsburgh,  Pa Oct.    30 

Nov.    9.  Detroit,    Mich Nov.    6 

Nov.  10.  Van   Wert,   Ohio Oct.     2 

Nov.  10.  Boone,   Iowa    Oct.  23 

Nov.  10.  Pittsburgh,    Pa Oct.   30 

Nov.  11.  Pittsburgh,    Pa Oct.  30 

Nov.  12.  Salamanca,    N.    Y Oct.     9 

Nov.  12.  Crookston.    Minn Nov.    6 

Nov.  12.  Boston,  Mass Nov.    6 

Nov.   13.  Key    West,    Kla Oct.  23 

Nov.  13.  Napanoch,   N.   Y Oct.   30 

Adv.   Oct.   30. 

Nov.  15.  Columbus,    Ohio    Oct.  23 

Nov.  15.  Agawam,    Mass Oct.  23 

Nov.  15.  Front    Royal,    Va Oct.  23 

Adv.  Oct.  23  to  Nov.  6. 

Nov.  15.  Salem,    Ore Oct.   30 

Nov.  15.  Lincoln,  111 Oct.   30 

Nov.  15.  Elizabeth,    N.    J Nov.    6 

Nov.  16.  Huntmgton.    W.    Va Oct.     9 

Nov.  16.  St.    Paul,    Minn Oct.  30 

Nov.  16.  Buffalo,    N.    Y Nov.    6 

Nov.  17.  North    Adams,    Mass Nov.    6 

Nov.  17.  East  Lansing,  Mich  Nov.    6 

Nov.  17.  Chillicothe,   111 Nov.    6 

Nov.  18.  Boise,    Idaho    Oct.   16 

Nov.  19.  Elyrla,    Ohio    Oct.  16 

Nov.  19.  St.  Louis,  Mo Nov.    6 

Nov.  20.  Somerville,    Ohio    Oct.  30 

Nov.  22.  Rootstown,    Ohio    Nov.    6 

Nov.  23.  Winder,   Ga Nov.    6 

Nov.  23.  New    Orleans,    La Nov.    6 

Nov.  23.  Monclair,    N.    J Nov.    6 

Nov.  25.  Gainesville,   Tex Nov.    6 

Nov.  26.  Navasota,   Tex Oct.  23 

Nov.  26.  Ft.   Terry,   N.   Y Oct    30 

Adv.   Oct.   30,   Nov.  6. 

Nov.  26.  West    Unity,    Ohio Nov.    6 

Nov.  27.  Brenham,    Tex Oct.  30 

Nov.  27.  Fort    Bliss,    Tex Oct.  30 

Adv.   Oct.   30,   Nov.  6. 

Nov.  27.  Pearl  City,  Hawaii    Oct.    30 

Nov.  29.  Muskegon,     Mich Oct.   30 

Dec.     1.  Bloomington,    Ind Oct.  23 

Adv.   Oct.   30. 

Dec.     9.  Lebanon,   Ind Nov.    6 

Dec.     1.  Columbus.    Ohio    Nov.    6 

Dec.     4.  Pearl    City,    Hawaii Nov.    6 

Dec.     4.  West  Manchester,    Ohio..  Nov.    6 
Dec.  10.  Greenwich,   Conn Nov.    6 

PRIVATE  BUILDINGS. 

Nov.  11.  Bartlesvllle,   Okla Oct.  23 

Nov.  22.  Pottstown,   Pa Nov.    6 

Nov.  22.  Wichita,  Kan Nov.    C 


MISCELLANEOUS. 

Relayer  Rail,  New  Hamp- 
ton,   N.    Y Nov.    6 

Railroad,    San    Francisco, 
Cal Oct.   23 

Pipe   Fittings,    etc.,    Pan- 
ama  Oct.  30 

Coal  Yards,   Philadelphia, 
Pa Oct.  30 

Tunnel,  Boston,  Mass.  ...  Oct.  30 
Adv.  Oct.  30. 

El.  Rys.,  New  York,  N.  Y.  Oct.  30 

Shipbuilding   Ways,    Etc., 
Charleston.    S.    C Oct.  23 

Subway    Work,     Hunting 
Beach.  Cal Nov.    6 

Oil   Storage   Tanks,    Pan- 
ama      Oct.  23 

Power      Plants,      Etc., 
Washington,    D.    C Au».  M 

Htg.    Bldgs.,    Fort    Bliss, 

Tex Oct.  23 

Adv.    Oct.    23   to   Nov.    6. 

Copper     Tubes     for     Ry., 

London,  England   Oct.  30 

Adv.   Oct.   30,  Nov.  6. 

Pipe  Fittings,   Etc.,   Pan- 
ama   Oct.  80 

Power    Plant,     Oakley, 
Kan Nov.    6 

Cranes,   Charleston,   S.   C.  Oct.  1< 

El.     Ry.,     Pearl     City, 
Hawaii    Oct.  23 

Holstway   and   Elevator, 
Jefferson   City,   Mo Nov.    6 

Bowling  Alley,  Fort  Tot- 
ten,    N.    Y Nov.    6 

Adv.  Nov.   6 


Nov 

9. 

Nov. 

10. 

Nov. 

10. 

Nov. 

10. 

Nov. 

11. 

Nov. 
Nov. 

12. 
13. 

Nov. 

15. 

Nov. 

16. 

Nov. 

17. 

Nov. 

17. 

Nov. 

17. 

Nov. 

17. 

Nov. 

23. 

Nov. 
Nov. 

26. 

27. 

Nov. 

29. 

Dec. 

2. 
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Official  Proposal  Announcements 

I'ricc.  $J4t>  .in   inch.— Copy   can   be   received   until 
Thursday  lo  a.  m.  for  issue  mailed  the  next  morning 


abUlty  t«  protlda  aoitabia  wiulpniant  and 
aalarlato  tor  th«  proper  parfomanea  of 
Ika  wartL 

Tka  rigbi  la  raaanrad  to  rcjact  all  pro- 
poaala  and  rcadrartlaa  and  award  the 
eoetract  la  tka  racolar  manner  If  In  the 
jadsmani  of  Iba  ondaraicned.  the  intereau 
of  the  Stata  will  be  enhanced  thereby. 
W.  W.  WOTHERSPOON. 
SuparlnUikdent  of  Public  Worka. 

Octokar  i.  1»1&. 


Blda  open  November  IS,  1115 

NOTICE  TO  HYDRAULIC 
DREDGE  CONTRACTORS 

.NEW  MADRID.  MO. 

Sealed  profwaala  will  be  received  by  the 
St.  John  L«ve*  and  Drainage  District  of 
Mlaaourl  unOl  i  o'clock  P.  M.,  November 
IS.  IflS,  at  tb*  office  of  th«  Secretary,  In 
the  South  Room  of  the  Hunter  Bank 
BuUdtos.  In  New  Madrid,  Mo. 

Tba  work  to  begin  at  the  ea»t  end  of 
New  Madrid,  extend  along  the  "front"  and 
down  atream  to  high  ground :  a  total  dla- 
taaca  of  about  S700  ft. :  and  conalsta  of 
elthar  SOO.OOO  cu.  yda  special  hydraulic 
ail  levae ;  crown  10  ft.,  slopes  S  to  1  and 
10  to  1 :  or  177.000  cu.  yda.  special  levee 
cMBbtaad  with  TO.SOO  cu.  yds.  standard 
taaaa  work  laraa. 

Malarial  for  hydraulic  (111  levee  to  be 
oblaload  from  Mlaslaslppl  River  bed  or 
frooi  tka  Immediate  bank,  part  from  near 
each  and  of  the  work.  Maximum  distance 
to  bo  pumped  about  3200  ft  The  material 
for  tka  taara  work  will  be  obtained  at  the 
alia. 

Tha  oaedltlona  on  the  ground  roust  be 
azaaUnad  to  b*  onderatood.  Plans  and 
spoelfleatloaa  can  be  examined  in  'he  of- 
flos  o(  Iko  SocraUry  at  New  Madrid  or  at 
tkat  of  Miliar  Engineering  Co.,  Little 
Rock.  Ark. 

Bid*  moat  be  accompanied  by  a  certl- 
Sad  ebaek  In  amount  equal  to  2  per  cent 
of  Ika  price  bid.  Tb*  aucceasful  bidder 
win  ba  required  to  give  satisfactory  bond 
in  an  amount  aqual  to  40  per  cent  of  the 
oontrad  price. 

M  daya  to  begin  work ;  then  12  months 
to  Ihitak 

Tk*  right   to  reject  any  or  all  blda  Is 


It,  llli. 


W.  8.  EDWARDS. 
Secretary. 


Blda  open  Morambar  10,  1115. 

LEVEE  REPAIRS 

CAIRO,    IM.. 
Sealed  pitipoaata  will  be  received  at  the 
olBoe*  of  tha  Rivera  and  I.jikea  Comrols- 
■ton.  Mt  StaU  Building,  Chicago,  111.,  un- 
til II  o^dock  M..  November  10,  1»15,  for 
l«*ao  rapalra  to  lb*  dty  of  Cairo,  Illinoia 
M«  Itoaal  fact  of  atael  abcet  piling 
•M  Uaaal  fa*l  of  ata*l  channel  waling 
M  aacbor*  lo  sUal  akaatlng 
«M  tlooal  faal  of  Ulpl*  Wakelleld  sheet- 
ing 
«M  Unaal  fact  of  wood  crib 
M«  eerda  of  alooa 
4*  round  Uaiker  pllea 
2M«  coMc  rarda  of  earth  SU 
tM  aqnaia  yard*  riprap  paving 
A  eviiflad  diaek   for  11.000   must  ac- 
ooavaay  Ik*  propoaal.    Drawings,  form  of 
ooolract,  opacUcatlotM.   ete,   may  be  ae- 
car*d  at  tk*  offlee  of  th*  River*  and  Lakaa 
Oonmlwiaa  or  from  Mr.  Walter  H.  Wood. 
Mayor  of  Cairo.  Illloola. 

Tk*  Caaualaalon  reaorroa  the  right  to 
reject  any  or  all  blda.     • 

RIVERS  AND  LAKES  COMMISSION 
OP  ILUNOtS, 
ARTHUR  W.  CHAR1.E8. 

Chairman, 
-        LE  ROT  K.  SHERMAN, 
THOMAS  J,   HEALT, 
CHARLES  CHRI8TMANN, 
Secretary. 


Blda  open  November  9,  1915. 

NOTICE  TO  DITCH  CON- 
TRACTORS 

SIOUX  CITT,   IOWA. 

Notice  is  hereby  given  that  the  Board 
of  Supervisors  of  Woodbury  County,  Iowa, 
will  receive  sealed  bids  until  noon  of  the 
»th  day  of  November,  1915,  for  the  con- 
struction of  the  Upper  Wolf  Creeli  Ditch 
and  laterals  of  said  county. 

Plana  may  be  had  by  calling  on  or  ad- 
dressing E.  E.  Hosmer,  Sioux  City,  Iowa, 
Auditor  of  Woodbury  County.  All  bids 
must  be  accompanied  by  a  certified  check 
to  the  amount  of  10  per  centum  of  the  bid. 

The  deposit  of  the  unsuccessful  bidders 
will  be  returned  to  them  in  24  hours  after 
the  bids  have  been  figured  and  contract 
awarded.  The  deposit  of  the  successful 
bidder  will  be  returned  upon  the  execution 
and  filing  with  the  County  Auditor  of 
Woodbury  County,  Iowa,  the  contract 
bond  aa  by  law  provided.  The  price  must 
be  stated  in  the  bid  in  words  and  also  in 
figures.  Permission  will  not  be  granted 
for  the  withdrawal  or  amendment  after 
once  being  filed.  Contract  will  be  awarded 
lo  the  lowest  responsible  bidder  for  the 
work  as  a  whole. 

The  approximate  number  of  cubic  yards 
is  154,408. 

The  work  of  construction  of  the  im- 
provement herein  described  shall  com- 
mence on  or  before  the  first  day  of  March, 
1916,  and  shall  be  completed  on  or  before 
the  first  day  of  September,  1916. 

All  bids  are  to  be  filed  with  the  Auditor 
of  Woodbury  County,  in  Sioux  City,  Iowa. 

The  Board  reserves  the  right  to  reject 
any  and  all  bids. 

E.  E.  HOSMER, 
Auditor  Woodbury  County,  Iowa. 

Sioux  City,  Iowa,  Oct.  25,  1915. 


Bids  oipen  November  8,  1915. 

MACADAM  ROADS 

NEWTON,  N.  J. 
Notice  is  hereby  given  that  sealed  bids 
will  be  received  by  the  Board  of  Chosen 
Freeholders  for  the  County  of  Sussex,  at 
the  Freeholders'  Room,  in  the  Town  of 
Newton,  County  of  Sussex,  State  of  New 
Jersey,  for  improving  the  macadam  sur- 
face and  stone  foundation,  the  Newton- 
Sparta  Road.  E^stimated  amount  of  sur- 
face pavement,  47,080  square  yards ; 
foundation  47,080  square  yards.  Bids  to 
be  opened  and  read  in  public  at  the  Free- 
hoidera'  Room  at  Newton,  N.  J.,  on  Mon- 
day. November  8,  1915,  at  11  A.  M. 

Drawings,  specifications  and  forms  of 
bids,  contract  and  bond  for  the  work  pre- 
pared by  Harvey  Snook,  County  Engineer, 
and  approved  by  the  State  Commissioner 
of  Public  Roads,  has  been  filed  in  the  of- 
fice of  said  Engineer  at  Newton,  N.  J., 
and  of  said  Commissioner  at  the  State 
House,  Trenton,  N.  J.,  and  may  be  In- 
spected by  prospective  bidders  during 
business  houra  Bidders  will  be  furnished 
with  a  copy  of  specifications  and  blue 
prints  of  the  drawings  by  the  engineer  on 
proper  notice  and  payment  of  cost  of 
preparation.  Bids  must  be  made  on  the 
■Undard  proposal  form  in  the  manner 
designated  therein,  and  required  by  the 
specifications. 

Bids  must  be  enclosed  In  sealed  en- 
velopes bearing  the  name  and  address 
of  bidders  on  the  outside,  addressed  to  the 
Board  of  Chosen  Freeholders,  and  must  be 
accompanied  by  a  certified  check  or  cash 
for  not  leas  than  |1,000,  and  be  delivered 
at  the  place  and  on  the  hour  above  named. 

Standard  proposal  form  Is  attached  to 
the  spedflcatlons,  copies  of  which  will  be 
furnished  on  application  to  the  engineer 

By  order  of  the  Board  of  Chosen  Free- 
holders of  SusMx  County,  New  Jersey. 

Signed,        R.  LEE  SLATER.  Clerk. 


Bids  open  Nov.  9,  1915. 

NOTICE    TO    CONTRACTORS. 

SEWERAGE  AND  SEWAGE  DIS- 
POSAL  PLANT 

TORKTOWN,  N.  Y. 
Sealed  proposals  for  Sewerage  and  Sew- 
age Disposal  Plant  at  Mohansic  State 
Hospital,  Torktown,  N.  Y.,  will  be  re- 
ceived by  the  State  Hospital  Commission, 
Capitol,  Albany,  N.  Y.,  until  Nov.  9,  1915, 
at  2:30  P.  M.,  when  they  will  be  publicly 
opened  and  read.  Proposals  shall  be  en- 
closed in  an  envelope  furnished  by  the 
State  Architect,  sealed  and  addressed, 
and  shall  be  accompanied  by  a  certified 
check  In  the  sum  of  $3,700.00.  The  con- 
tractor to  whom  the  award  Is  made  will  be 
/eqiiired  to  lurnish  surety  company  bond 
in  the  sum  of  507o  of  the  amount  of  con- 
tract within  30  days  after  official  notice 
it  award  of  contnici  and  In  accordance 
■ith  the  terms  of  Specification  No.  2386. 
The  right  Is  reserved  to  reject  any  or  all 
bids.  Drawings  and  speclticationa  may 
■  e  oonsiilt.-d  at  the  Mohansic  State  Hos- 
pital, Yorktown,  N.  Y.,  at  the  New  York 
office  of  the  Department  of  Architecture. 
Room  1224,  Woolworth  Building,  and  at 
the  Department  of  Architecture,  Capitol, 
Albany,  N.  Y.  Drawings  and  specifica- 
tions and  blank  forms  of  proposal  may 
be  obtained  at  the  Department  of  Archi- 
tecture, Capitol,  Albany,  N.  Y.,  upon  the 
deposit  of  a  check  in  the  sum  of  $10.00. 
made  payable  to  the  State  of  New  York, 
for  each  set  of  plans  and  specifications. 
which  check  will  be  returned  when  plans 
and  specifications  are  sent  back  in  good 
condition  to  the  State  Architect,  Lewis  F. 
Pilcher,  Capitol,  Albany,  N.  Y. 
Dated  Albany,  N.  Y..  Oct.  11,  1915. 


Bids  open  Nov.  Ifi,  ISl.'j. 

PAVING 

BOUND    BROOK,    N.    J. 

Sealed  proposals,  will  be  received  by  the 
Mayor  and  Council  of  the  Borough  of 
Bound  Brook,  at  the  Borough  Hall,  until 
Tuesday,  Nov.  IB,  1915,  at  S  o'clock  P.  M.. 
for  paving  a  portion  of  Main  Street  in  said 
borough  with  asphalt  block. 

Plans  may  be  examined  and  specifica- 
tions obtained  at  the  office  of  Stanley 
Brampton,  Borough  Clerk,  Bound  Brook, 
N.  J.,  or  at  the  office  of  F.  A.  Dunham, 
C.  E.,  109  Park  Ave.,  Plainfleld,  N.  J. 

A  Certified  check  for  $1,000.00  must  ac- 
company each  bid. 

The  Mayor  and  Council  reserve  the  right 
to  reject  any  or  all  bids. 

Signed  STANLEY   BRAMPTON. 

Borough  Clerk. 


Bids  open  November  11,  1915. 
OFFICE  OF  THE  STATE  COMMISSION 
OF  HIGHWAYS. 

HIGHWAY  WORK 

ALBANY,   N.  Y. 

Sealed  proposals  will  be  received  by  the 
undersigned  at  their  office,  No.  55  Lancas- 
ter Street,  Aiban.v,  N.  Y.,  at  1  o'clock 
P.  M.  on  Thursday,  the  11th  day  of  No- 
vember, 1915,  for  the  Improvement  of  the 
highways  in  the  following  counties:  Ca- 
yuga (approx.  8.00)  ;  Chautauqua  (ap- 
prox.  0.79)  :  Genesee  (approx.  0.40)  : 
Greene  (two  highways — 3.98,  2.39)  ;  Jef- 
ferson (approx.  6.05)  :  Montgomery  (ap- 
prox. 4.59)  ;  Oneida  (two  highways — 4.69, 
5.34)  ;   Schenectady    (approx.    4.22). 

Maps,  plans,  .specifications  and  esti- 
mates may  be  seen  and  proposal  forms  ob- 
tained at  the  office  of  the  Commission  In 
Albany,  N.  Y.,  and  also  at  the  offices  of 
the  division  engineers  in  whose  divisions 
the  roads  are  to  be  Improved.  The  ad- 
dresses of  the  division  engineers  and  the 
counties  In  which  they  are  In  charge  will 
be  furnished  on  request. 

The  especial  attention  of  bidders  la 
called  to  "CJeneral  Information  for  Bid- 
ders" in  the  Itemized  proposal,  specifica- 
tions and  contract  agreement. 

EDWIN  DUFFET, 

Commissioner. 
I.  .1.  MORRIS. 

Secretary. 


November  13,  1915 


ENGINEERING     RECORD 


189 


Polishing  Machine  Surface  Floors  of 
Technology  Buildings 

Twenty  of  the  grinding  machines  illustrated 
herewith  are  being  used  by  the  Stone  &  Web- 
ster Engineering  Corporation  to  surface  the 
concrete  floors  of  the  new  buildings  for  the 
Massachusetts  Institute  of  Technology  in 
Boston.     They   are   made   by   E.   Cavicchi   of 


is  attached.  Cleaning  is  done  with  the  nozzle 
in  operation,  so  that  the  hands  of  the  attendant 
are  kept  out  of  the  sewage. 


MACHINE    GRINDS    CONCRETE   FLOORS 

Quincy  Adams,  Mass.,  and  are  similar  in  oper- 
ation to  the  familiar  machines  used  in  surfac- 
ing cut  stone. 

Each  machine,  handled  by  one  man,  grinds 
down  200  sq.  ft.  of  floor  a  day  till  the  aggre- 
gate is  exposed.  A  uniform  finish,  resembling 
mosaic,  is  the  result.  The  concrete  ground  is 
a  mixture  of  1  part  of  cement,  %  parts  sand, 
and  1%  parts  crushed  granite,  which  makes  a 
surface  four  times  as  hard  to  finish  as  Ter- 
razzo  and  five  times  as  hard  to  finish  as 
marble. 

The  machines  are  each  run  by  a  2-hp.  motor, 
using  alternating  current  at  220  volts,  making 
1800  r.p.m. 


Spraying  Nozzle  of  Circular  Orifice 
TjT)e  Minimizes  Clogging 

A  new  spraying  nozzle  of  the  circular  orifice 
type,  which  is  claimed  to  minimize  clogging 
due  to  the  removal  of  all  internal  clogging 
features  has  been  developed  by  the  Snow  & 
Petrelli  Manufacturing  Company,  152-156 
Brewery  Street,  New  Haven,  Conn.  The 
nozzle  is  said  to  have  a  greater  clear  opening 
than  any  other  on  the  market.  The  spray  is 
equally  heavy  on  all  radii  due  to  the  design 
of  the  spindle  upon  which  the  deflecting  cone 


New  Small  Sized  Mixer  Will  Turn 
Out  Batch  in  45  Seconds 

A  new  mixer  with  a  capacity  of  10  cu.  ft.  of 
unmixed  material  that,  it  is  claimed,  will  turn 
out  a  batch  in  45  sec.  has  recently  been  put 
on  the  market.  It  is  a  one-bag  machine  with 
low  charging  features,  but  may  also  be 
equipped  with  a  power  loader  and  automatic 
water  tank  if  desired.  The  charging  platform 
is  but  22  in.  above  the  ground,  allowing  the 
wheelbarrows  to  run  up  an  easy  incline  to 
charge  the  mixer  drum  which  has  a  21-in. 
opening.  The  discharge  chute  is  of  the  pivoted 
type  and  is  high  enough  above  the  ground  to 
discharge  into  wheelbarrows.  All  materials 
entering  into  its  construction  are  steel  or  re- 
fined semi-steel,  the  only  timber  parts  being 
the  tongue  and  the  charging  platform.  The 
drum  is  of  cast  semi-steel,  made  in  two  sec- 
tions bolted  together  in  the  middle.  The 
sprocket  teeth  are  cast  in  sections  which  are 
bolted  to  the  drum.  The  mixing  blades  carry 
the  material  in  a  very  rapid  manner  from  the 
large  charging  opening  toward  the  center  of 
the  drum,  where  it  is  carried  upward  by  dis- 
charging buckets  and  drawn  back  again  into 
the  mixing  blades.  The  mixing  operation  is 
threefold  and  is  said  to  insure  a  very  rapid 
mix  and  a  uniform  quality  of  concrete  in  a  few 
turns  of  the  drum.  The  drum  is  supported  on 
large  tracker  rollers,  which  are  lubricated  by 
means  of  compression  grease  cups.  The  mixer 
is  driven  by  riveted  chain  belt.  The  frame  is 
constructed  of  heavy  steel  channels  and  thor- 
oughly braced.  The  road  wheels  are  28  in. 
in  diameter,  with  a  6-in.  face,  to  facilitate 
hauling  over  rough  roads.  The  mixer  is  knovim 
as  the  No.  10  Rex  low  charging  mixer  and 
is  manufactured  by  the  Chain  Belt  Company, 
Milwaukee. 


Trade  Commission   to   Investigate 
Question  of  Export  Combinations 

With  a  view  to  obtaining  a  yes  or  no  refer- 
endum on  the  advisability  of  export  combina- 
tions, the  Federal  Trade  Commission  will  send 
out  30,000  letters  to  manufacturers  and  other 
authorities  on  trade  conditions.  This  is  part 
of  the  commission's  efforts  to  complete  with 
all  possible  dispatch  an  investigation  which 
may  assist  Congress  in  determining  what  ac- 
tion may  be  required  in  the  public  interest 
for  the  promotion  of  American  foreign  trade. 
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NOZZLE  CAN  BE  CLEANED  WHILE  OPERATING 


Business  Notes 

The  Troy  Wagon  Works  Company  will  have 
its  New  York  City  ofldce  and  show  room  in  the 
Motor  Mart  Building,  Broadway  and  Sixty- 
second  Street,  after  Nov.  15. 

Edward  S.  Larned  has  resigned  from  the 
position  of  manager  of  sales  for  the  New 
England  States  for '  the  Lehigh  Portland 
Cement  Company  of  Allentown,  Pa. 

G.  N.  Crawford,  formerly  of  the  Lidgerwood 
Manufacturing  Company,  has  become  special 
dragline  representative  for  the  Pawling  & 
Harnischfeger  Company,  Milwaukee. 

The  Weldless  Pile  Band  Company,  95-97 
Nassau  Street,  New  York  City,  has  placed  a 
patented  weldless  pile  band  on  the  market, 
which,  it  is  claimed,  will  enable  the  driving  of 
four  times  as  many  piles  in  a  given  period  of 
time  as  can  be  driven  with  the  old-style  solid 
steel  or  iron  band.  It  is  also  claimed  that  its 
use  eliminates  the  following  items  of  expense: 
The  bursting  of  the  band  under  the  continued 
blows  of  the  heavy  drop  hammer,  which 
necessitates  rewelding;  the  loss  of  time  while 
another  band  is  being  secured  and  placed  in 
position,  and  the  splitting  of  the  pile  oc- 
casioned by  the  bursting  of  the  band. 

The  Youngstown  Steel  Car  Company  of 
Youngstown,    Ohio,   organized   with    a   capital 


stock  of  $100,000,  has  taken  over  the  plant  and 
business  of  the  Youngstown  Car  &  Manufac- 
turing Company  of  Youngstown.  The  plant  is 
being  extended,  and  the  new  company  will 
concentrate  its  efforts  on  the  manufacture  of 
steel  cars,  portable  track,  steel  buckets,  dump- 
ing boxes,  concrete  carts  and  other  pressed  and 
built-up  steel  specialties.  A  department  will 
also  be  started  for  the  repair  of  steel  cars. 
The  officers  of  the  new  company  are  practically 
the  same  as  those  of  the  old.  William 
Wilkoff  is  president;  L.  C.  Wilkoff,  secretary, 
and  D.  J.  Wilkoff,  treasurer.  A.  C.  Schmohl 
will  continue  in  charge  of  the  engineering  de- 
partment. J.  E.  Tessyman,  formerly  of  the 
Ralston  Steel  Car  Company,  has  been  ap- 
pointed general  manager. 


Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  literature : 

Ellicott  Machine  Company,  Baltimore,  Md. 
Catalog,  6x9  in.,  48  pages,  illustrated.  In  its 
illustrations  describes  hydraulic  pipe-line 
dredges. 

A.  L.  Drum  &  Company,  consulting  and  con- 
structing engineers,  Chicago.  Booklet  13%  x 
10  in.,  16  pages,  illustrated.  An  elegantly 
printed  and  etched  pamphlet  describing  two 
proposed  underground  plazas  at  Herald  Square 
and  Times  Square,  New  York  City,  in  conjunc- 
tion with  the  new  dual  rapid  transit  system 
now  under  construction.  The  construction  pro- 
posed involves  a  general  outlay  of  about 
$600,000,  while  it  gives  additional  traffic  space 
of  155,000  sq.  ft.  and  window  display  valued  at 
$550,000.  It  is  claimed  that  the  investment 
will  return  100  per  cent.  The  illustrations 
represent  architectural  perspectives. 

The  G€neral  Fireproofing  Company,  Youngs- 
town, Ohio,  Booklet,  6x9  in.,  16  pages,  illus- 
trated. Under  the  title  "The  House  That  Will 
Not  Burn,"  the  modern  fireproof  house  of  mod- 
erate cost  is  fully  described  and  illustrated, 
and  suggestions  as  to  total  costs  given.  A 
fireproof  house  and  a  fireproof  bungalow  have 
been  erected  in  Youngstown  by  the  company, 
and  the  details  of  the  construction  are  here 
outlined.  Contractor's  estimates  of  costs  are 
given  as  $4,200  and  $2,800  respectively.  These 
model  houses  were  built  with  steel  frames  and 
of  concrete  sidewalls,  floors,  partitions  and 
roofs  using  waterproofing  for  roofs  and  walls, 
and  patented  reinforcing. 

Trussed  Concrete  Steel  Company,  Youngs- 
town, Ohio.  Pamphlet,  8Vi  x  11  in.;  15  pages, 
illustrated.  Fireproof  floors  and  bearing  par- 
titions of  pressed-steel  construction  are  de- 
scribed in  this  third  edition  of  this  company's 
illustrated  pamphlets  on  this  subject.  It  gives 
complete  details  and  methods  of  using  pressed- 
steel  sections  with  Hy-rib  and  concrete  to  pro- 
duce fire-resistive  construction.  Tests  of 
pressed-steel  I-beams  are  cited,  and  tables  for 
strength  given. 

Great  Southern  Lumber  Company,  Bogalusa, 
La.  Booklet,  8  x  10%  in.,  28  pages,  illustrat- 
ed. Discussion  of  yellow  pine  as  a  structural 
material.  How  and  where  to  get  branded  yel- 
low pine.  Embraces  also  specifications  of 
Southern  Pine  Association  adopted  in  October 
and  other  standard  specifications  and  tables 
showing  working  unit  stresses,  load  limits  for 
actual  sizes,  and  a  reprint  of  article  on  "A  Vis- 
ual Method  of  Distinguishing  Longleaf  Pine" 
which  appeared  in  the  American  Lumberman 
and  the  Engineering  Record,  page  319,  Sept.  11. 

Trus-Con  Laboratories,  Detroit,  Mich.  Ar- 
chitect's Handbook  of  Specifications  for  Water- . 
proofings,  Damp-proofings  and  Technical  Paint 
Products.  Loose-leaf  binder,  8%  x  11  in.,  30 
complete  specifications.  Covers  the  use  of  wa- 
terproofing, etc.,  in  general  and  applications  to 
a  number  of  special  conditions.  It  is  expected 
that  further  sheets  will  be  added  from  time  to 
time  to  cover  other  special  problems.  A  care- 
fully made  index  makes  it  possible  to  find  any 
particular  specification.  A  limited  number  are 
available  for  free  distribution. 


or  .Sperul  Inlrrtat  te 


CONTRACTING  NEWS 

Contractors.  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


dirtrfct. 
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far  tka  firat  ttoia  to  tha  hiatory  of 
tka  todaaUy,  avtraging  mora  than  100.000  tona 
a  day.  aad  tlia  damand  atill  growa.  If  the 
BiuaUju  aiavatad  eoetraeta.  not  fonnally  awarded 
by  tka  aad  of  Oetobar.  be  inelndad.  the  atmetoral 
ilaal  baatoaaa  beobad  for  that  month  will  reach 
n4^IOt  tana,  oaly  4000  toaa  abort  of  the  record 
■ada  to  Hay,  IMO,  and  about  three  timea  the 

Bwnth  during  the  laat 

Tha  riaa  to  priea  of  comant  ia  batog  followed 
to  tlto  EaataiB  Barfcet  by  other  building  ma- 
toriala.  Daliiailaa  are  dilBcult  to  get.  aa  not  only 
are  the  laHraada  rapidly  becoming  crowded,  but 
tha  ayallahia  a^ply  of  bargea  for  water  trana- 
paataliaa  to  aarioaaiy  enrtailod  by  the  nae  of 
•ach  vaaaala  Cor  atoring  and  Ugjitoring  export 
gaadiL  Tba  daiaand  fbr  money  to  finance  new 
baHdiag  oparattoaa  baa  iaereaaad,  eapecially  for 
piaJaUa  to  ba  carried  oat  next  apring.  If  con- 
;  tUa  daoHuid  todieatea. 
wtD  be  a  large  increnaa  to  tiM  priea  of 
'by  apring.  aad  boytog  to  fora- 
•taB  tUa  rtoa  to  aaid  to  be  under  way  in  aome 


Buildings 


of  beoda  for  pablic  eonstruc- 

tbm  aBall  toma  iaaaaa  to  the  bonda 

tba  New  York  State  barge  canal 

at  the  rteent  election,  foreahadowinn 

activity  next  year. 


It  ia  reported  that  a  $400,000  building  contract 
haa  been  awarded  at  Philadelphia.  The  United 
SUtea  immigratiMi  sUtion,  to  cost  $267,000,  has 
been  contracted  for  at  Baltimore.  The  lowest 
bid  opened  for  erecting  a  high  school  at  Lebanon, 
Pa.,  waa  $149,000.  Contracts  amounting  to 
$148,000  have  been  awarded  for  the  construction 
of  a  high  school  at  St.  Cloud,  Minn.  The  lowest 
bid  opened  at  Seattle  for  erecting  a  university 
building  waa  $99,900.  Bids  are  desired  Nov.  22 
at  Providence,  R.  I.,  for  building  a  $150,000 
school.  Emporia,  Kan.,  desires  bids  Nov.  30  for 
erecting  a  $175,000  administration  building. 

Plans  have  been  filed  in  New  York  City  for 
four  apartment  houses  costing  from  $150,000  to 
$400,000  each.  It  is  reported  that  bids  will  be 
opened  Dec.  1  in  New  York  City  for  erecting  a 
court  and  jail  building  on  West  Thirtieth  Street 
Plans  have  been  completed  for  a  $250,000  apart- 
ment house  at  Baltimore.  A  factory  addition 
contemplated  at  Columbus,  Ga.,  will  cost  $200,000. 
Jacksonville,  Fla.,  has  sold  $500,000  school  bonds. 
An  architect  has  been  engaged  to  prepare  plans 
for  a  $450,000  bank  building  at  Seattle. 

Bridges  and  Roads 

A  contract  for  building  a  $38,000  concrete 
bridge  has  been  awarded  at  Johnstown,  Pa.  Bids 
will  be  opened  Nov.  22  at  Boston  for  construct- 
ing a  concrete  bridge  over  the  Charles  River 
at  North  Beacon  Street.  It  is  reported  that  a 
$150,000  bridge  will  be  built  over  the  Susque- 
hanna River  at  Watsontown,  Pa.  A  contract  is 
to  be  let  at  Nashville,  '  Tenn.,  for  building  a 
$48,000  viaduct  over  the  railroad  yards.  Dallas, 
Tex.,  has  sold  $135,000  bonds  for  building  a 
bridge  over  the  Trinity  River.  Plans  are  being 
prepared  by  the  Oregon  State  Highway  Depart- 
ment for  a  $230,000  bridge  over  the  Willamette 
River  at  Salem. 

The  loWest  bid  opened  at  Newton,  N.  J.,  Nov. 
8  for  rebuilding  the  Newton-Sparta  road  was 
$57,000.  A  $180,000  road  contract  has  been 
awarded  at  Elizabeth,  Tenn.  Bridges  contracted 
for  on  this  road  will  cost  $47,000  more.  Two 
contracts  for  grading  Kansas  City  streets  were 
awarded  recently  at  a  total  of  $364,000.  A 
$196,000  paving  contract  has  been  awarded  at 
Yuma,  Ariz.  Ten  miles  of  road  contracted  for  at 
Riverside,  Cal.,  will  cost  $61,000. 

The  construction  of  a  $250,000  speedway  is 
being  considered  at  Atlantic  City,  N.  J.  Bonds 
in  the  sum  of  $300,000  have  been  voted  at  Cleve- 
land for  extending  Carnegie  Avenue.  Road  bonds 
amounting  to  $135,000  have  been  sold  at  Canton, 
Miaa.  It  is  reported  that  the  Board  of  Public 
Works  of  Duluth  will  spend  $600,000  for  paving 
in  1916.  County  road  bonds  amounting  to 
$4.50,000  have  been  sold  at  Bryan,  Tex. 


Waterworks  and  Sewers 

An  $84,000  waterworks  contract  has  been 
awarded  at  Heber  Springs,  Ark.  Bids  are  de- 
sired at  Henderson,  Tenn.,  for  constructing  a 
waterworks  system.  East  Youngstown,  Ohio, 
will  soon  let  a  contract  for  building  a  mechanical 
filter  plant,  pumping  station  and  distributing  sys- 
tem. A  $300,000  pipe  line  is  being  planned  at 
St.  Louis.  Athens,  Ohio,  will  build  a  $60,000 
reservoir.  Waterworks  construction  to  cost 
$125,000  is  being  considered  at  Cleveland,  Okla. 
The  City  Council  of  Seattle  has  authorized  is- 
suing $75,000  bonds  to  construct  waterworks  ex- 
tensions. The  lowest  bid  opened  for  constructing 
the  tunnel  relief  sewer  in  West  Forty-sixth 
Street,  New  York  City,  was  $259,000.  A  contract 
for  building  the  Lake  Street  sewer  in  Milwaukee 
has  been  awarded  at  $160,000.  Bids  will  be 
opened  Nov.  23  at  Cleveland,  Tenn.,  for  construct- 
ing 16  miles  of  sewers  and  two  sewage-treatment 
plants.  Bonds  in  the  sum  of  $350,000  have  been 
voted  at  Lexington,  Ky.,  for  constructing  a 
sewage-disposal  plant.  Sewer  bonds  amounting 
to  $60,000  have  been  sold  at  Toledo,  Ohio,  and 
bids  will  soon  be  asked  for  constructing  a  sewer 
to  be  paid  for  from  them.  Sewer  bonds  amount- 
ing to  $709,000  have  been  voted  at  Dayton,  Ohio. 
Xenia,  Ohio,  has  sold  $60,000  sewage-disposal 
bonds.  Plans  for  a  $180,000  sewage-treatment 
plant  have  been  submitted  to  Decatur,  111.  The 
construction  of  a  1%-mile  egg-shaped  trunk 
sewer,  an  additional  intercepting  sewer  and  a 
sewage-treatment  plant  is  contemplated  at 
Duluth,  Minn.  Sewer  bonds  amounting  to 
$974,000  have  been  sold  by  Houston,  Tex. 

Miscellaneous 

The  award  of  a  $726,000  elevated  railroad  con- 
tract in  Brooklyn  has  been  approved  by  the 
Public  Service  Commission.  A  $316,000  drainage 
contract  has  been  awarded  at  Corning,  Ark.  The 
construction  of  a  $90,000  coal  dock  has  been  con- 
tracted for  at  Duluth,  Minn.  The  construction 
of  an  irrigation  system  contracted  for  at  Eureka, 
Mont.,  will  cost  $130,000.  Bids  are  asked  for 
dredging  1,500,000  cu.  yd.  in  Boston  harbor.  Bids 
will  be  opened  Dec.  6  in  Philadelphia  for  building 
the  superstructure  of  a  pier,  which  will  cost 
$500,000.  Cleveland,  Ohio,  has  voted  $1,600,000 
bonds  as  its  share  of  the  cost  of  eliminating  grade 
crossings.  The  dam  to  be  built  near  Salt  Lake 
City  will  cost  $110,000,  and  bids  vdW  be  opened 
Nov.  24.  It  is  reported  that  bids  will  be  opened 
on  the  same  date  for  constructing  the  $1,700,000 
railroad  from  Rosasco,  Cal.,  to  the  Ketch  Hetchy 
dam  site.  Houston,  Tex.,  has  sold  $140,000  drain- 
age bonds.  Irrigation  improvements  contemplated 
at  Stockton,  Cal.,  will  cost  $285,000.  The  prop- 
osition to  issue  $27,000,000  bonds  to  complete  the 
New  York  State  barge  canal  was  carried. 
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Oaytan.     OW«.    B— 
fl«w«C«  DtopoaaL" 


"Seweras*     and 


PMO^OaCO     WOMK. 


Haktard.   »1 
Pa.,  eo- 


■cOac  waiar  weika  aaa 


a    omalrtpaWj-'aaiiia    awMr 
t    aad    aewar    ^ratoaL      wtn 

^  ^aoe    «(   tka   leeal 

.at  ftm  flsad  at 

|ltM«^  «r  tana*  ta««a  la  tka.  ana  •< 


C«at  Veunaatown,  Ohio.— Contract  aoon 
lo  b«  let  tor  a  on«  million  aaUon  roechan- 
trai  mtar.  pumplnf  ■latlon.  aa*  anglne 
dHvon  purapo,  dUttrlbutlng  ■yatem  and 
aU  apponvdiaacca  for  a  complota  water 
worka,  Ckaatar  *  IHoiiiliic.  Enan.. 
mtabor^  Pa.  Plana  and  apccincatTona 
eaa  ke  oMalaad  at  (ha  oflic*  of  tha  en- 
glwajia  ia  about  a  weak  on  a  dapoalt  of 

galaia.  OMb.  Jo<nt  Commlltre  of  Coun- 
eO  aad  Cbaanar  of  Conim«rcc  ha>  recom- 
aaadad  to  OeoiKII  that  tha  rccommenda- 
Uoaa  of  ua  W.  i.  Miarinan  Co.  of  Toledo 
Ika  loeal  watar  altuatlon  ba  carried 
faatlna  tha  uodarcround  aupply, 
-'  JawtadtaU  atapa  be  taken  to 
'aata.  Tba  oommlttee  al«o 
tbat  tha  water  aervUc  be 
metarad. 

Micblflan  City,  Ind.— Watar  works  bonda 
for  l7Ma*  wiO  ba  aoM  Nov.  II  by  J.  J. 
fUlcT,  CItr  OontroUar. 


xsr 


itarta  Knowlaa. 


■A  %jmjtm-fL  fMwaalt        Maaawloaa.  Mlcb^ltliaiia  votad  m».- 
•dkare:  o«M  llMM.     *f*y«*>*»  «•  porehaaa  Pfaaant  pUnt  or 
'    ^aO^    a"^  '  >•*  nanlctpal  pfcat. 

DfaawWa,  in.— CItr  Coandi  haa  paaica 


r  PtttakwsCn! 


etrveta. 


to  lay  water  malna  In  ninataan 


QaleaburB,  III.— Citizens  voted  $75,000 
bonda  for  water  works  and  »20,000  for 
electric  light  plant 

Rankin,  III.— Citizens  voted  bonds  to 
construct  water  works. 

Toledo,  Ml.--Village  Trustees  adopted 
reaolutlon  authorizing  plans,  spedflca- 
tlons  and  estimates  of  cost  prepared  for 
water  works  system.  A  high  duty  punip 
and  an  automatic  hypochlorite  outfit  have 
been  rerommended  by  C.  L.  Jamea  of 
Malloon.  Consulting  Engineer 

ri«*l'*rn™^i.^'*-~;'"';?'«'"  Board  and  Spe- 
S-^  i.!.,?"}"*'"'*  °'  Common  Council  has 

rr  V«nTrrr,Vl??«E^|f«— "■ 

h^**\tTht''K%  "'""-Contract  soon  to 
i^_  ;  - '^  .■  /^-  Alexander,  city  Purchas- 
ing  Agent,    for   two   liquid   chlorlnrma- 

non1"«nt."'""'"""°"  '"  the  wate?"flirrt- 

M«ht'T'%wer*ro-h  "^t""""     ^ater, 

,  SfllflV^n-iirif^SSiVan?:""'-  °"-" 


Glendlve,  Mont. — Burns  &  McDonald  of 
Kansas  City,  Mo.,  engaged  to  prepare 
plans  for  the  filtration  plant. 

St.  Louis,  Mo. — Plans  are  being  formu- 
lated to  construct  a  36-ln.  c.  1.  pump  main 
from  Blasell's  Point  pumpinR  station  to 
Compton  Hill  reservoir,  approximately 
27,000  ft.  long,  and  require  about  721  tons 
pipe,  321  tons  special  castings,  18  fir^ 
hydrants,  17  36-in.  stop  valves  and  nu- 
merous smaller  valves;  cost  estimated  at 
$300,000.  Appropriation  not  yet  made,  but 
It  is  expected  to  start  worl<  early  In  the 
new  year.  Address  Secretary  Board  Pub- 
lic Service. 

Temple,  Tex. — Water  Commissioners  re- 
ported to  be  considering  installation  of 
an  electric  motor  driven  pump  at  pump- 
ing station. 

Cleveland,  Okla.  —  Reported  a  water 
works  costing  about  $125,000  is  contem- 
plated here  to  include  50,000  ft.  4  to  10- 
in.  c.  1.  pipe.  19,000  ft.  10-in.  pipe  for 
flow  line,  150,000  gal.  elevated  tank  on 
80  ft.  tower,  a  3-mlle  transmission  line, 
two  500  gal.  per  minute  motor  driven 
centrifugal  pumps,  1.000,000,000  mechan- 
ical filtration  plant,  dam  390  ft.  long  and 
25  ft.  high,  for  pipe  line  crossing  the 
Aransas  River.  A.  C.  Moore,  Joplin,  Mo., 
Consulting  Engineer.  An  election  to  issue 
$125,000  for  the  purpose  will  probably  be 
voted  upon. 


November  13,  1915 


Auburn,  Wash. — City  Council  reported 
to  have  passed  resolution  for  improve- 
ment District  No.  12  by  installation  of 
water  mains.  Water  mains  are  also  to 
be  laid  in  Megg's  addition. 
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PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 


East  Orange,  N.  J. — At  Council  meeting 
citizens  voted  in  favor  of  Imhof  sewage 
disposal  plant. 

Scranton,    Pa.— Dr.    Samu6l    G.    Dixon, 


Nooksack,     Wash. — L.      A.      Sorber     of 


Nooksack,  has  filed  application  for  water     of  Water  Commissioners) 


Hartford,     Conn. — Following     are     unit 

figures  of  the  lowest  bidders  on  Contracts  .  --    . 

14  and  15,  clearing  and  grubbing  Nepaug  »upt.    State   Health   Department,   Harris- 

Keservoir   (bids  opened  Nov.   1   by  Board  l>urg,    has   refused    to   approve    the   plans 


rights    near   this   city   with   the   intention 
of  constructing   two   separate   water  sys- 
tems to  serve  the  towns  of  Nooksack  and     Ley   &    Co.,    iri'c 
Everson;  cost  of  plants,  $10,000  each. 


for  the  sewage  disposal  system  to  be  built 


Contract     14 — Clearing     and     grubbing     'o""  the  city's  contagious  disease  hospital 
southern  portion  of  the  reservoir:  Fred.  T.      °"  East  Mountain. 


,  -,  Springfield,  Mass.,  440 
acres  clearing,  $28;  75  acres  grubbing,  $49; 
3000  cu.  yd.  grading,  $1;  1000  cu.  yd.  re- 
moval of  excrementitious  material,  $3; 
1000  lb.  disenfectant,  12  cts.;  50  acres  sec- 
ond cutting,   J18;  total  $21,895. 

Contract    15— Northerly    portion:     L.    I.      „„„...■  ^  ^--• 

_     ...      ,.,     ^      „.       „  Fletcher,   Kent,   Ohio,   430  acres   clearing,     "00   bonds   for  constructmg  a  sewer  sys 

Seattle,  Wash. — City  Council  authorized      $35;   80  acres  grubbing,   $75-   3000   cu    vd      '*""•     Address  City  Recorder. 
iSI",S„?^.^^'®''  "tility  bonds  amounting  to      grading   50   cts.;    2000   cu.    yd.    removal' of 
976,000^  to   cover  cost  of  extending  muni-      excrementitious  material,  $1;  1000  lb    dis- 
enfectant,  12  cts.;    100  acres   second' cut- 
ting, $10;   total  $25,670. 


RIdgefleld,  Wash.  —  Citizens  voted  to 
construct  a  municipal  water  works  to  cost 
approximately  $11,000.  Gilbert  &  Hall, 
Portland,  Ore.,  Engineers. 


Newport,  Del. — See  "Water  Works." 

Suffolk,  Va. — Sewer,  street  Improvement 
and  school  bonds  for  $70,000  will  be  sold 
Nov.   18  by  G.  A.  Harris,  Clk.  of  Council. 

Kenova,    W.    Va. — Citizens    voted    $55,- 


cipal  water  system  to  Hauler  Avenue  sec- 
tion; extension  to  include  a  300,000  gal. 
standpipe  on  Beacon  Avenue,  a  16-in. 
water  main  from  standpipe  to  intersec- 
tion of  Bangor  Street  and  a  30-in.  main 
on  Spokane  Street. 

City  Council  also  authorized  water 
mains  in  Dexter  Avenue  at  a  cost  of 
$14,000. 


•  Buffalo,   N.  Y.— Dark  &  Co.,  654  Main 
Street,    bid    $12,300    for    furnishing    12-in. 


Eustis,  Fla.— Sewer  and  street  Improve- 
ment bonds  for  $60,000  will  be  sold  Nov.  30 
by  R.  O.   Riddle.  Town  Clk. 

Shreveport,   La. — See   "Water  Works." 

Lexington,    Ky. — Citizens  voted  Nov.   2, 


high-pressure  pipe  line  (bids  opened  Oct  '°  '^^"^  $300,000  bonds  for  disposal  plant 
30).  Henry  L.  Lyon,  Deputy  Water  Com-  ^"^  $50,000  for  storm  sewers.  Norcross 
missioner.  Company,  Engrs.,  Atlanta,  Ga. 

Alliance,   Ohio. — James   J.   Rickard,   Di- 


-A-New  York     N     Y Fniinwir,.,  of^  ,,„;+  «iiiancc,    unio. — James   j.    KicKara,    ui- 

Lakeslde,   Ore.-Milo   Pierson   and   John  figures  of  the  North 'Eastern  Construction  ''ector    Public    Service     writes    bids    have 

^.-.^"^^•J-f^^^'^^;  "  'f  '■«P°'-ted    will  in-  Company,  225  Fifth  Avinue    Vhe  sScceLs-  "SLroUf "  ^''^'"^  *°''   "-^^  ^"^^^^e   d.s- 

stall   a  water  system   to   serve   the   town:  ful  bidder  on  Contract  166:     Two  galvan-  ^           '^       '' 

Sido    mpkini  \;,,5^L,.?-        Cathcart,  Lake-  Ized     steel     covered     superstructures     for  Dayton,    Ohio.— Citizens   voted    the   fol- 

siae.  maKing  survejs.  drainage    chambers   at   Shafts   11    and   21  lowing  bonds:  Street  and  sewers,  $457,000; 

Oreaon     Citv      Or»      iretc,r.=rt=,      T<,„-f„„  of  the   city   tunnel   of   the    Catskill   Aque-  storm     sewers,      $252,000;      water     works, 

nSehtrand    MaSe  ■T3,^J^n1»tr'i,.t^    hi?,"  ^V'*'    ^^^   ^"""^    ^'^'''^   opened    by   Board  $5,000;   market  house,   $17,000;   workhouse 

Wo'n\#"aitr5it.n^l"?or°'rfg',;f  ^to'ti;  Sr^rstl^f ''r32?'cts"'U  ^SS'^nlVl'v^a^^  *"''"°"'    ''"'^'='-   *''''°'"'' 

t\°e"ir''drs?rttf"''P'^   ""''   '''^"''   '^"^   '°  L"Jd    sheel'  stee'l    and    mdfanlofs'^n  „,?"*     "-Iverpool,  Ohio    -.   City    Council 

their  districts.  and  steel,   11.4  cts.;   20  M  ft    timber  and  passed  resolution  to  establish  sewer  Dis- 

Falrviev/       Idaho -Citizens     will     vote  '"™ber,  $63.60;  4000  sq.  ft.  roofing,  3  cts.;  t"^'  ^o.  3  m  the  East  End. 

Nov''72'o^^ssufng'$10,o"o'So^drforc'o°^^  nTrslM   orm^rsum)  ^'anf  fn^  Shaf^t^'ll*  ^^    Youngstown,     Ohio.-Sewer     and 

structing  municipal  water  works.    Charles  jRfin  i|.  '17  ti^  .So^i^'Sw         "  .  ^^"  ^^-  ''"'""^    bonds    for    $45,000    reported   will    be 

Gilbert,   City   Clk'!  fn'bu^^ding'lrs&f  nil^^SoToum^^'^^^^^^^  ^°"^  ^■°^-   ^'  ^^  ^'"^^«  ^'«^'^- 


McCammon,  Idaho—Election  soon  to  be  21  S2  1S4-  90^^^^^"  building  at  Shaft 
held  to  vote  $20,000  bonds  for  constructing  1^5  60  total  *!>7^fiif  «™<=''«te  masonry, 
municipal  water  system.  ^     "i?P„nJ?=S  '  ^ihlll: 


FIndlay,     Ohio.    —    See     "Paving    and 
Roads." 

.,-,     .       .              J    ,     ,        „  Lakewood,   Ohio. — Bonds  for  $9,270  will 

•Contract    awarded    by    Board    Water  be  sold  Nov.   15  by  B.  M.  Cooke,   Dir.   of 

Rt=in     rn^wn      M„f^.,ii„  1,    p     o                           Supply,     New    York,     for    Contract     128—  Finance,    for  constructing  sewer  main   in 

-°*//v,'?,^''°-r"^'^*^.""°*^h    ^    Swearinger,     Constructing   two   stone   and   brick   build-  "       '     -  ■         .-011=1..  uui.i.e   aower  main   in 


Great  Falls  Mont.,  have  submitted  report  ings  at  uptake  and  downtake  chambers 
and  estimates  of  cost  of  installing  mu-  of  Hill  View  Reservoir,  city  of  Yonkers 
n,Pin»i  w.to,.  =„.f„,v,  to  William  H.   Egan,   147   E.   125th  Street 

at  $94,409   (bids  opened  Oct.  26). 


nicipal  water  system. 


BIDS      DESIRED. 

Lynn,  Mass. — Until  Nov.  16  (extension 
of  date  from  Nov.  9)  by  Thomas  Camp- 
bell, 2d,  Commissioner  of  Water  and 
Water  Works,  for  Contract  A,  construct- 


Peapack,  N.  J. — Following  are  three 
bids  opened  Oct.  26  by  T.  H.  Ludlow, 
Borough    Clerk,    for    work    complete,    fur- 


Louis  Drive. 

Tiffin,  Ohio.— State  Board  of  Health 
has  ordered  a  new  sewage  disposal  plant 
constructed    in    this    city;    probable    cost 

$500,000. 


ing    pumping    station     foundations,     etc.;  P.    W.    Ennis,    Factoryville     Pa      $64  440 

Contract  B,  constructing  pumping  station  and  H.   C.   Brooks  Co.,   Inc      Martinsb'urg 

superstructure,  etc.;   Contract  C,   furnish-  W.    Va.,    at    $55,750.      F     S     Tainter     BoF- 

ing    and    instalhng    pumping    and    other  ough  Engineer, 
equipment,  etc.,  for  Ipswich  River  Pump 
ing  Station. 


Toledo,    Ohio. — Contract   soon   to   be   let 

by  County  Commissioners  for  constructing 

..........s  B<xi.a.u>.cu  w  -.    ijioe    constructme     satiitary  sewer  No.   13   in  Home   Acre  di- 

reservSi?  and  valve  "hoi's^^'^'tc.^^Ne'wTTrf     ^^^.'""solcf  ?o"f 'sa^^nu?no"s^e  '°  *™'"™  ''^^^ 
Sewage  Disposal   Co..    New  York,   $74,468;  •     ^         purpose. 


Xenia.  Ohio. — Sewage  disposal  bonds 
amounting  to  $60,000  have  been  sold.  C. 
F.  Logan,  City  Auditor. 

Decatur,    III. — J.    S.    Warterfield   of   the 


.   •R.oyersford,   Pa.— Contract  for  erecting     Sanitation    Company   of  lUinois,    has   pre- 
..,     ^,  St   4  '"^*U, '°,'"     ■"ater     works     for     Home     .sented  to  City  Commissioners  plans  for  a 

Washington,  D.  C— By  Bureau  Supplies      ,*;ater     Works     Co.      CW.     F.      Dreibellis,     sewage  treatment  plant,   to  cost  approxi- 


and  Accounts,  Navy  Dept.,  Washington 
D.  C,  as  follows: 

Until  Nov.  23,  Brooklyn,  N.  Y.,  Sch.  9001 
— Miscellaneous   steel    conduits. 

Until  Nov.  30,  Washington,  D.  C,  Sch. 
8981 — Miscellaneous  wrought  and  east 
iron  pipe;  cast  iron  pipe  fittings;  miscel- 
laneous malleable  iron  unions;  miscel- 
laneous composition  unions.  Sch.  89S2 — ■ 
60  copper  expansion  joints.  Philadelphia, 
Pa.,  .Sch.  9003—700  steel  boiler  tubes. 
Portsmouth,  N.  H.,  Sch.  9003— Miscel- 
laneous rough  brass  gate  valves,  etc. 


Treas.)     awarded     F.    H.     Keiser    &     Co.!  mately   $180,00^ 

Pottstown.     Boilers  and  pumps  not  bought         ^ ^ 

yet.      William    H     Boardman     Engr      426  Elgin,    III. — Four  disposal  tanks   to   cost 

Walnut   Street,   Philadelphia    Pa          '  $75,000  are  provided  for  in  plans  prepared 

i„Hi,_    u    ,j      ...J      X            .    ,_.',  "^y    City    Engineer    Morgan    Brightman    to 

Indian    Head,    Md.— Lowest   bid    opened  prevent  pollution  of  Fox  River  with  sew- 

Oct.    30    hv    Bureau    of   Yards   and   Dock.s,  age. 

Navy    Department.     Washington,     n.     C. 


was  submitted  by  Pittsburgh-Des  Moine's 
Steel  Co..  Curry  Building,  Pittsburgh. 
Pa.,  at  $10,184. 


Appleton,  Wis. — All  bids  opened  Oct.  26 
for  constructing  the  Atlantic  Street  sewer 
have  been  rejected  by  City  Council. 


Dayton,  Ohio. — Following  are  four  low-         Superior,    Wis. — City  expects   to  expend 
est   bids   opened    Oct.    28    by   Director   of     $30,000   on    sewer   extensions   this   winter. 


Until    Dec.    7,^Mare^^lsIand,    Ca].^^  Sch.      PiJ^blj^   Seryi''ce"  for"r'2aOOo"6o(Ngal.''^pump     B.   B.   Banks,  City  Engr. 


8978— .Miscellaneous  cast  iron  pipe  fittings;  for  the  water  works:     Dravo-Dovle  Corn- 
lead    pipe;     wrought    pipe;     steel    tubing;  pany,    Pittsburgh,    Pa      $58  150-  'rampron  ,^  '-'H'"'^"-      iviinn.— jsoara      r-uoiic      worKS 
gate  valves,  etc.     Sch.  9008— Miscellaneous  Steam  Pump  Company"  New  Yo'rk    S62  ■;5o'  paying  surveys  made  for  about  I14   miles 
-■                   ■  Allis-Chalmers    '   Company.        Miiwankee  5    ft.    x    8   ft     egg-shaped   trunk    sewer;    a 


Duluth.      Minn. — Board     Public     Works 


angle    globes,    valves,    etc.      Applications 


for    proposals    should    designate   schedules     Wis!,  S65.430.  and  Piatt  Iron  Works' "nav 
desired  by  number.  ton,  $68,050.  vdirb,  ±jay 

Charleston,     S.     C— Until     Nov.     28    by         •East  Liverpool,  Ohio. — Contract  award 


large  flood  tank  is  also  included  in  the 
work.  Construction  will  be  started  in 
early   spring. 

.-  ,     _.     _.     ^ .,„..     „„     „.,  .  -  , , ,_„ v,t„.,„,„-        Board    of    Public    Works    contemplates 

Lawrence   M.    Pinckney,    56    Broad   Street,      S,"^,   ^y    Board    of    Control    to    Pittsburgh     constructing    an    intercepting    sewer    and 
. —    ,.,..,__    i _..         ...  .      ii-.Tt       T.»„_   ^-     ^,....         .     _        .  treatment    plant.      Surveys    will    be    made 


for    laying    terra    cotta    pipe    drains    and      Filter  Mfg.  Co..  Pittsburgh,  Pa.,  for  trans-  .  -    

appurtenances    on    portions     of    Romney,      mission  line  and  telemeter  recording  gages     this  winter.     J.  A.  Farrell,  Commissioner. 
King,  Poplar  and  other  streets.  S"'  n^w  water  works.    Chester  &  Fleming 

Engrs.,   Pittsburgh,  Pa. 
Wesson,    Miss. — Until   Dec.    7   by    P.    S.         j.\/r,.„i_i,     „,      r,     ^       ^  ^    ,   „    „ 

Burt,    City    Clerk,    for    constructing    cbrn-      ^-t.^lCBL"'^-    Ml.— Contract  awarded   C.   P. 


Winner,    S.    D. — Citizens    voted    $10,000 
bonds  to  construct  sewer  system. 


Burt,    Lity    uierK,    tor    constructing    com-      Rrvant  i    r^'^    „'»  riv,-„„„        awaiucu   <^.    r.         Townsend       Mont Flection     i<!     tn     he 


Cost  $18,000.     M.  C.  Creeley,  Engr.,  Jack 
son. 

Henderson,  Tenn. — Until  Dec.  3  by 
Mayor  and  Board  Aldermen  for  construct- 
ing  water   works;    also   separate    bids    for 

sewer   system,    advertised    in    Engineering     die?' o'kla""M-"*S4'7Kn^ 
Record.     Frank   L.   Wilcox,   Engr.,   Syndi-  '  "    ^•'  ^*  ♦«*.7s0. 

^te  Trust  Building.  St.  Louis,  Mo.     E    M. 
Braden,  City  Recorder. 


works.     The   entire  work  on   the  plant,  it 
is  estimated,  will  cost  $15,000. 

•Heber     Springs,     Ark. — Contract     for 
constructing     water     works     and     sewers 


for    installing    sewerage    system.      Louis 
Poole,  City  Engr. 

Houston,     Tex. — Following    bonds    have 
been  sold  by  City  Council:    $487,000  drain- 


!l.--e?,^,-I"l-2„Cpn«truction   Co.,    Chan-     tfg^a.o^T'^s^JhSJ^s,  ^f2r3T5oTarSsr  \^-l%lh 

harbor  facilities. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


Belllngham,  Wash.— City  Council  is  re- 
ported to  have  passed  resolution  for  con- 
struction of  14-in.  sewer  through  Alley  B. 
and  14-in.  sewer  from  Magnolia  Street 
through  Alley  B  to  Champion  Street  to 
connect  with  existing  trunk  sewer.  H.  J. 
Korthauer,  City  Clerk. 

Seattle,  Wash. — Contract  soon  to  be  let 

for  constructing  sewers  in  Alonzo  Avenue 

N.    W.,    from    West    Seventieth    to    West 

Sixty-seventh  Street,  West  Sixty-seventh 

_  ,  .  ^         ..  „,  ,  Street,  from  Alonzo  Avenue  northwest  to 

Bridgewater,    Mass. — Citizens    voted    to     Fourteenth  Avenue  N.  W.    A.  H.  Dlmock, 

construct    sewerage    system    in    business     City  Engr. 

center;  cost  $10,000. 


Boston, 
Roads." 


PROPOSED     WORK. 
Mass.     ^-    See     "Paving     and 


Covington,   Ky.— See   "Bridges." 

Brookvllle,  Ind.— Until  Nov.  18  by  Bd. 
Town  Trus.  (Albert  Trichler,  Clk.),  for 
furnishing  and  erecting  on  foundation,  a 
horizontal  high  duty  pumping  engine,  also 
a  complete  unit  of  150  hp.  water  tube 
boiler,  an  air  compressor  and  constructing 
a  radial  brick  or  concrete  chimney,  for 
Municipal  Water  Works.  John  W  Muel- 
ler,   Engr.,    Colonial    Bldg.,    Newcastle. 

Manitowoc,  Wis.— Reported  desired  un- 
til Nov.  16,  by  John  Kelly,  City  Clk.,  for 
constructing  pump  house,  42  x  45  ft. 

Fort  Logan.  Col.— Until  Nov.  19  for  con- 
structing pump  house  and  pump,  install- 
ing necessary  machinery,  piping,  etc. 
Address  Quartermaster. 

Moscow,   Idaho.— Reported  desired  until         Lackawanna,    N.    Y.       ^.,..„..  „^„.,t,    „,        ^  ,    -.   — 

Nov.     20,     by     Francis    Jenkins      Bursar      sanitary    .sewers    in    portions    of    various     about   14.885   lin.    ft.    6   to   12-in.    vitr.   salt 
'--■--    ■*"      .     •    -•  •  -    •     -• — •"  ..„,,.._ .,,-„..,-      .       .-.  ..  glazed  pipe,   together  with  manholes,  etc. 

Cleveland,  Tenn.— Until  Nov.  23  by  City 
Council  for  constructing  about  16  miles 
of  S  to  20  in.  pipe  .sewers,  with  manholes, 
flush  tank.g.  and  accessories,  together  with 
two  se-wage  treatment  plants,   each  com- 


Wlnchendon,     Mass. — Professor     Robert 
Fletcher  of  Dartmouth   College,   Hanover, 

N.    H  ■•  - 


BIDS     DESIRED. 


Vo.^\:^?'f^S,^r^SL^^'^'^^r.t  ■St:4l,T\^n^rWa"'te7"c"o',ilm^s°Jlon'^rs"^(^o°S's 

Lincoln      Inring     Beech      l^lm    Za    v^J^A  ^-    Sherrerd,    Ch.   Engr.)    for  constructing 

Streets  and  th^'ranroad'afjVnnnn  Valisburg    sewers,    southwesterly   section! 

htreeis  and  the  railroad  at  $10,000.  pront      Street,      Arlington     Avenue     and 

Constructing    of  Greenwood    Lake    Railroad    sewers,    in    all 


Univ.   of  Idaho,   bids,   Includlng'plans,   for  streets  under  consideration   by  Council. 
60,000-gal.      hemispherical      bottom      steel         c..».._     ni     ^      /^-.i  1   j,    . 

tank   on   a   tower   79   ft.   high    to   balconv  Sufern,   N.  Y.— Citizens  voted  in   favor 

Including   8-ln.    riser    pipe.      Rids    des??ed  °'  ™"structlng  a  sewer  system. 
?J?™"®n';''»?  designs,   using  patented  bot-         Caldwell,   N.  J.— Citizens  voted  in  favor 

loms,  elliptical  three-cornered  curves,  etc.  of  extending  the  sewer  system. 


prising  concrete  ImhofC  tanks  and  sprin- 
kling filters.  Specifications,  etc.,  may  b« 
had  from  Walter  G.  Kirkpatrick,  Engi- 
neer, Birmingham,  Ala. 

Henderson,  Tenn.— See  "Water  Work*." 

Canton,  Ohio.— Until  Nov.  17,  by  C.  H. 
Hieber,  Clk.  Dir.  Pub.  Service,  for  fur- 
nishing material  and  constructing  storm 
water  sewers  in  portions  of  Yale  Avenue, 
N.  W.,  Eighth  Street,  N.  E.,  and  Cama- 
han  Avenue,  N.  E. 

Columbus,  Ohio.— Until  Nov.  23  by  P. 
B.  Kemper,  Clk.  Dir.  Pub.  Service,  (or 
constructing  the  Ft'ambes  Avenue  relief 
sewer  to  consist  of  approximately  5930  lin. 
ft.  42,  48,  66  and  84  in.  sewer,  together 
with  manholes,  catchbasin  drains,  etc. 

Columbus,  Ohio. — Until  Dec.  1  by  Paul 
B.  Kemper,  Clk.,  Director  Public  Service, 
for  furnishing  and  erecting  motor  driven 
centrifugal  pumping  machinery  for  East 
Side  Sewage  Pumping  Station.  Prices  (or 
labor  and  material  must  be  stated  sep- 
arately. 

Marion,  Ohio. — Reported  desired  until 
Nov.  24  for  constructing  sanitary  and 
storm  sewers  in  Gill  Avenue,  Herman  and 
Senate  Streets.     J.  H.   Cheney,  Dir.  Pub. 

Service. 

Toledo,  Ohio. — Until  Nov.  26  by  Board 
County  Commissioners,  Toledo,  for  con- 
structing Main  Sanitary  Sewer  No.  13, 
to  consist  of  7  miles  vitr.  pipe  8  to  15  in. 
together  with  manholes,  flush  tanks,  etc. 

Dixon,  111.— Until  Nov.  29  by  State  Bd. 
of  Administration,  Springfield  (F.  D. 
Whipp,  Fiscal  Superv.),  for  constructing 
concrete  tunnel  and  accessories  and 
storm  water  and  sanitary  sewers  and  ac- 
cessories on  site  of  State  Epileptic  Col- 
ony, Dixon.  James  B.  Dibelka,  State 
Archt.,  130  N.  Fifth  Avenue,  Chicago. 

Oklahoma  City,  Okla.— Until  Nov.  15  by 
City  Clerk  for  constructing  lateral  sewer 
in  Harndale  sewer  district. 

Ogden,  Utah. — Reported  desired  until 
Nov.  18  by  Florence  O.  Stanford,  City  Re- 
corder, for  constructing  sewers  in  Sewer 
Dist.   No.   129. 

Toronto,  Ont. — Until  Nov.  23,  by  T.  L. 
Church  (Mayor),  Chmn.  Bd.  Control,  for 
constructing  sewers  in  Davenport,  Weston 
Roads,  East  and  Prescott  Avenues  and  a 
number  of  other  streets. 

PRICES     AND     LETTINGS. 

iflndicatea  award  of  contract. 

•Amherst,  Mass. — Following  are  tliree 
lowest  bids  opened  by  town  for  building 
13,000  ft.  pipe  sewers:  Way  &  Cellilli,  62 
Bliss  Street,  Springfield,  $15,000;  John  B. 
Palmer,  Old  South  Building,  Boston,  $14,- 
500;  James  L.  Byrne,  53  State  Street. 
Boston,  $11,250  (awarded  contract). 

New  York,  N.  Y. — Official  reports  state 
lowest  bid  opened  Nov.  3,  by  Public  Serv- 
ice Commission,  for  First  District,  154 
Nassau  Street,  New  York,  for  construct- 
ing Queensboro  storm  drain,  was  sub- 
mitted by  Murphy  Brothers,  Brooklyn,  at 
$7,421. 

Yorktown,  N.  Y. — ^Following  are  four 
lowest  bids  opened  Nov.  9  by  State  Hos- 
pital Commission,  Albany,  for  sewerage 
and  sewage  disposal  plant  at  Mohanslc 
State  Hospital,  Yorktown:  The  Sewage 
Disposal  &  Water  Plant  Co.,  Inc.,  Sche- 
nectady, N.  Y.,  $71,117:  F.  N.  Lewis,  411 
Manhattan  Avenue,  New  York  City,  $73,- 
100;  J.  E.  Bunting  Co.,  Inc.,  Flushing, 
N.  Y.,  $74,725;  James  F.  Leary  Constr. 
Co.,  Inc.,  311  Cutler  Building,  Rochester, 
N.  Y.,  $75,550. 

•Yorktown  Heights,  N.  Y. — Contract  (or 
constructing  the  sewerage  and  sewage 
disposal  plant  at  the  N.  Y.  State  Train- 
ing School  for  Boys  (bids  opened  Nov.  9) 
awarded  by  Bd.  Managers  to  Frederick  N. 
Lewis,   New  York,  at  $31,970. 

Atlantic  Highlands,  N.  J. — Following  Is 
detail  bid  of  Robert  W.  Smith  Corpora- 
tion, 30  Church  Street,  New  York.  N.  T., 
for  constructing  sewer  extensions  (bids 
opened  Nov.  3):  8-in.  pipe  3561  ft.  6  In. 
depth,  65  cts.;  4071  ft.  7  in.  depth,  75 
cts.;  2972  ft.  8  in.  depth,  85  cts.;  375  (t. 
9  in.  depth,  95  cts.;  275  ft.  10  in.  deptb, 
$1.05;  125  ft.  11  in.  depth,  $1.15;  83  ft. 
12  in.  depth.  $1.25;  10  in.  pipe,  400  ft.  8 
in.  depth,  98  cts.;  850  ft.  9  in.  depth. 
$1.10;  200  fL  10  in.  depth,  $1.22;  500  ft. 
11  in.  depth,  $1.34:  750  fL  8  in.  c.  1.  pipe 
In  place,  $1.46;  450  ft.  6  in.  Y  branches 
80  at  75  cts.,  and  370  at  65  cts.;  150  deep 
cut  connections,  40  cts.;  48  manholes. 
$34.50  to  S52.00:  125  ft.  1%  in.  o.  i.  pipe 
in  place,  50  cts. ;  timber  in  place  per  M 
ft.  $50.00;  piling.  Including  driving  per 
foot,  75  cts.:  concrete  ejection  station, 
$975;  total,  $15,402.  Next  three  lowest 
bidders:  Briggs  &  McLaughlin  Co..  337 
E.  134th  Street.  New  York.  $17,860; 
Guion  Nosttian  &  Pecora,  $17,091;  Liddel 
&  Pfelffer,  Perth  Amboy,  $17,510.  H.  O. 
Todd,  Borough  Engineer. 

•Galesburg,  III. — Contract  for  con- 
structing the  South  Henderson  Street 
sewer  awarded  D.  E.  Keeler  Company  of 
Davenport,  Iowa,  at  $18,555. 

Appleton,   Wis. — See   "Proposed  Work." 

•Milwaukee,  Wis. — Contract  for  con- 
structing the  Lake  Street  Sewer  awarded 
A.  J.  Hewitt,  Milwaukee,  at  $160,000. 

Seattle,  Wash.- D.  Parisi  Company, 
1506  Sixteenth  Avenue  South,  submitted 
lowest  bid  for  constructing  sewers  In 
North  and  West  Forty-ninth  Streets,  at 
$9,531. 


in 
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11^  V»*.  N.  v.— rwOOTrtM  •!«  »««  prtoM  of  torn  tow«rt  Wd«  opened  ««*•  <,,^^ 

(M  JMMB  ^Mn^  anSb:  (e>  tettery  Bi^MSSw*~OmtrmcUn«  Co..  IT  Batter; 

YmiMiI   tlMl«-  (a)  (b)  (O)  (a)^ 

W  «k.  r«.  anaMUM  •(  atefla  la  Mftk n«.M     n^M      M.M      W-M 

S  ca.  r*.  raak  eanav.  la  alMna ILM      M.M      !•■•«      l*.«« 

i«««.y4rcSrAMMiaUlaikal<aaatf  aMBhete*..     1«.M        •■••        {^(O      "m 

UM  c&  7<ClMa  A  <«Mr«««  la  taaaat* !•.••        •■••        *-M       ^l^ 

«••  ca.  yC  «rr  packte*  Is  tawHli  aa«  Mwitt IM        t.M        IM        t.M 

IJW  «»  T*.  ■*«nfail  nSSmmK*m  taaaili M*        Ol        0.M        1.00 

iS^  «r«l    IH»«I»«  .—t   I.   taaaato  aad       ^^        ^^        ,^        ,^ 

«M>>j»^ft:  Ttt,.  ifcal.  ha-w  in.  laTMt  MOO,  ta       ^^        ,^        ^„        5„ 

**y  *^,y^ ' """" ' ' ^  ■''■■■^'ji'*'  ■«•«'  "^  ■«»»«»««    ,,j     ,^    j„    ,0018 

''^JjL'VS^  *  ""^'^  —*""*"'**  ■*"****'      M.00         OOJ        45  00  0.01 

***J!T:?**f^'*?"^"  "•   *  "^  «— *««      ^,„        ,^0,        ,7.00        60.00 
■•IJfcfl.'iiii*»'T"«i'«  WbT  itil  ta.  e<ii^a     ^^       ^j^       „^       g,^ 

■  •a.  »C  «"■«.■  ««rtTt'««»MiiVbijek'Uw;r....        14.00       Itg       «0.00       11.00 

lftSt\.VJ£:U:iSJ2rr-..'-^..T-.::  >tS    ^S    tS    iS 

S^^Sr***  at  St..  U  4-  tt l.«g.g  1.00J.00      IJOOO  1.00000 

jr.'S-S^^^ttJfC-iii-iii.i:::::::::  jig    o:S?    jo:oo    lo.oo 

O—tratly—  tayytrlajry  both  opaa  cat  aad 

■  I  I   ii  imfwfn^ii'i       ""'*• 1100     10.00     11.00     15.00 

»•  ea.  ya.  TtUi  Itiea  aMaoary •• •••  *t-S  iS  J  m  inn 

■  ^  >^  t«H^  ^aao^rr  la  BMTlar 4.00  5.00  4.00  5.oo 

W*^  JFAMMSStMwTSuoMttacoiierata.  1.50  1.00  1.50  1.50 
MM  ».  *)raetwal  alart  baaaa  aad  Aapaa  with  or 

vttteat  caaaadlo^ o.04        o.oi        o.os        0.04 

Mwg'ilMfc----  .«■•«».  -~«^t  t'tmai.d       ^^         ^^^         ^^^         ^^^ 

"^.^■I'i^^^^Lf"''    r^-^""*    "f..*":       ,.„         0.0,         O.OS         0.04 
14M  Ma.  n.  t-kkvltr.  drain  Vpe ::..::.. 0.40         O.M         0.10         1.00 

"^tJl  "■•'"•'"'*"'"'*•  .'°'.^^'°""^.  ••«•  •"  «»  •" 

IMIUL  n.'WUL  Tttr.  drain  pltMi' for  WMpers •.«  0.10  0.15  0.50 

I  aaa  ^>   «A  ^uth  aicav.  la  taat  pita  utt  temporary 

"•^  ~  -'*  "■'"  ""  "^  1.00  0.40  0.50  1.00 

Yankton.  •.  O.— Construction  of  bridge 
over  Mlaaourl  River  U  belns  considered  by 
Tanktoa  County. 

Kanaaa  City,  Mo.— See  "Pavlns  and 
Roada." 

Wllmet.  Arte.— Ashley  County  Comra., 
Maroburs.  reported  appropriated  18.000 
toward  constructlnK  a  steel  bridce  over 
Bayoa  Bartholomew  near  Wllmot. 

Oallaa.  Tax.- About  flSS.OOO  bonds  Bold 
br  coanty  for  constructlnif  bridge  over 
Trinlly  Rlrer  at  Commerce  Street.  Plana 
for  bridse  will  be  completed  about  Nov.  16. 

Oalvaston,  Tex.— Gulf.  Colorado  ft  Santa 
rt  By.  Co.  Nov.  5  agreed  to  pay  share 
toward  bnlldlnR  a  temporary  brldce  in 
oonnecttcn  with  ths  eatiaeway.  F.  Mer- 
rltl.  Chief  Engineer  of  Gulf.  Colorado  * 
fUnta  Ft  Ry.,  Is  Chairman  of  Board  hay- 
ing matter  In  charge. 

HuntMrino,  Tex.  —  Construction  of 
brides  OTcr  Trinity  River,  probably  at 
Rlrerstdo,  Is  contemplated:  cost  about 
•M.Mt. 

Naekpert,  Tax. — Reported  an  injunction 
has  boon  caoaad  to  prevent  Issue  of  8800.- 
"     for  construction   of   Rockport- 
ly  In  Arnnsas  County. 


__    Ova.  —  OoatTaet__^^--__ 
t»  mar  .liltottgy  to  J.  P.  giUIB. 

.  aa  a  rwlaad  Md  for  eoaMraaClac 

Watar  and  wn  0tr««t  aowara  at 


BRIDGES 


PNOPOSCD     WORK. 

lls«ja>a.  Maw.    O.  C.  rarry.  AMMani 
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work  I*  bolM  «ooo  la 
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AVOMM    to     ~ 


atiact  wtn 
tar  uaawruuiiia  vtadact  ovor 
iracka  o(  MaMnrtaa.  Cbattaooega 
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"     KaiMla  By.  *  Light  Co. 
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■aparlor    ha*  'eoaeroto 


„.     CoL — A     concrete     arch 

two  apans.  each  75  ft..   Is  to  be 

eiad  over  Hoorfano  River,  north  of 

Walaanborg:  cost  811,500.     Addreaa  County 
Clorfc,  Walscnburg. 

MeAloatar.  OkIa,— Comrs  rittaburg  and 
Mrlntoah  Counties  considering  purchas- 
ing M..  K.  A  T.  R.R.  bridge  over  Cana- 
dian River  and  planning  to  remodel 
siraetare    for    vehicles:     estimated    cost 

OfcMieins.— Plana  approved  by  State 
HIcbway  Bnglnoer  at  Oklahoma  City  for 
two  stool  bridges  to  be  constructed  in 
Grant  and  Caddo  Cnunlles.  Medford, 
County  seat  Grant  r-ounty.  snd  Ana- 
dsrko.  county  seat  of  Caddo  County. 

Nenti  Vaklma,  Wsth. — County  Comra. 
and  City  Comrs.  vot»<l  to  construct  a 
hrMco  evor  diteh  of  Pariflr  Power  A  Light 
Co.  ea  If.  Ihctb  Avenue;  cost  tlO.OOO. 

■»al|tg.  WMh,— riiv  roiincll  appro- 
prtatod  |M,MO  for  prrllmlnary  work  In 
roaaortloa  with  constru'tion  of  I.«ke 
Waablactoa  Canal  BHdge  at-  l.«tona. 
TMa  wlB  Indodo  approacheo.  grading  of 
•tfaata  aad  construction  of  an  overhead 
brtdfe  from  brides  proper  to  waterfront 
at  lAtona. 

MoMlaavlUo.  Oro,— Plans  being  prepared 
*y    81.10    Highway    Dept.    at    gatem    for 
vladuc'  " 


Waal   Palnl.   Wl»— CNiaoaa   of   PraMo 
«■   aae  aad    Waal    PMM  voted    llt.M* 


•>«.• 


\mvm\'lank.    Tbo 
la  to  par  tUjIm  aad  tho  atate 


loct  to  be  constructed  over 
rtnlne  Creek  in  Tamhltl  County;  coat 
about  8U.«M 

talaHi,  Qra,— Plana  propared  by  State 
Hlflnrur  DapL.  at  Salom.  for  bridge  to 
bo  Wglratlad  ovor  Wltlamette  River  at 
<lal*m:  uialiahll  eoot  ItSO.OOi),  to  be  shared 
by  MaHon  and  Polk  Countiea. 


Laa  Anaales.  Cal.— Plans  being  prepared 
by  aty  Engineer  for  nil  and  brl&e  over 
f-aclflc  EleStrlc  Rv- A'?Si'«'  *'  sHerman 
Drive;  probable  cost  120,000. 

s<n  Frinclaco  Cal. — Contract  soon  to  be 
let*"  B""rd"ltite  Harbor  Comml88ioner8 
for  onstructlng  viaduct,  about  250  ft 
long,  10  ft.  high  and  12  ft.  wide,  at  MarKet 
8?!5it.  fromjecond  floor  of  ferry  Build- 
Ino  acroaa  Embarcadero  to  the  westerly 
;?le  nT«?  of  Sacramento  Street  Bridge 
to  be  of  steel  encaaed  in  wire,  lathe  and 
plaster. 

BIDS     DESIRED, 

Boston,  Mass.- Until  Nov.  22  by  Metro- 
pom'n  %ark  Comn.  (William  De  Las 
Casas.  Chmn.)  for  constructing  concrete 
bridge  and  approaches  over  Charles  River 
at  iforth  Beacon  sVeet.  between  Boston 
and  Watertown,  to  consist  of  2600  Un.  ft. 
concrete  piles.  1400^  sq.  yd.  roadway  sur- 
facing, etc.  Probable  cost  »176,000.  John 
K.  Rablln.  Engr..  Boston. 

Kennett  Square,^  Pa.-Un«l  Nov.  22 
(readvertlsement)  by  Isaac  T.  Ash,  Co. 
Controller,  West  Chester,  for  furnishing 
material  and  constructing  a  stone  arch 
bridge  over  Red  Clay  Creek  in  Kennett 
Square.  Speciilcatlons  Include  removal  of 
present  Iron  bridge  and  replacing  't  on 
new  abutments  north  of  Miles'  mill.  New 
Garden  and  EJast  Marlborough  Townships. 

Grenada,  Miss.— Until  Dec.  6' by  Board 
County  Supervisors  (John  S.  King,  <^IK.), 
for  constructing  steel  bridge  across  Long 
Creek  and  levee  near  Leflore. 

Woodvllle,  Miss.— Until  Dec.  6  by  Board 
Supervisors  (L.  Lewis.  Clk.)  for  con- 
structing three  bridges  across  Buffalo 
Bayou,  In  Momlchltto  Swamp,  and  driv- 
ing piles  under  Buffalo  Bridge. 

Covington,  Ky.— Until  Dec.  9,  by  J.  Ma- 
son Howk.  Commissioner  of  Public  Prop- 
erty, for  constructing  bridge  superstruc- 
ture to  carry  duplicate  water  supply  main 
over  Licking  River  for  city,  advertised 
In  Engineering  Record.  George  Horung, 
Consulting  Engineer,  Wool-Sack  Building, 
Newport. 

Illinois.— Bv  State  Highway  Commis- 
sion. Springfield,  for  constructing  bridges 
as  follows:  „,     , 

Until  Nov.  19  by  County  Clerk,  at 
Ottawa,  Pleasant  Hill  Bridge,  Serena 
Township,  existing  steel  truss  refloored, 
cleaned  and  repainted  and  new  rein- 
forced concrete  abutments  to  be  built. 
Knglneer's  estimate  J3,B35.  George  Farns- 
worth.  Co.  Supt.  Highway,  Ottawa. 

Until  Nov.  27  at  ofllce  of  Co.  Supt. 
Highways.  Qulncy,  for  constructing  House 
Bridge,  Richfield  Township,  steel  bridge, 
100-ft.  span,  16-ft.  roadway,  concrete 
abutments.  Engineer's  estimate  84,585, 
Including  plies. 

Walker,  Minn.— Until  Nov.  20  by  C.  D. 
Bacon,  Co.  Aud.,  for  furnishing  and  deliv- 
ering f.o.b.  cars  8522  lln.  ft.  12  to  36  In. 
corrugated  metal  culverts,  to  be  used  in 
construction  of  State  Rural  Highway  No. 
80.  Bids  desired  on  both  Iron  and  steel 
culverts.  A.  W,  Moulster,  Engr.  In  Charge, 
Pine  River. 

Osceols,  Ark. — See  "Hydraullo  and  Riv- 
er Improvements." 

Aberdeen,  Wash.- Until  Nov.  17  by  P. 
F.  Clark,  City  Clerk,  for  approaches  and 
false  work  for  repairs  of  bridge  over 
Chehalis  River;  cost  complete  $26,000.  C. 
E.  Fowler  and  L.  D.  Kelsey,  Aberdeen, 
Engrs. 

Portland,  Ore.— Reported  desired  until 
Nov.  20  for  constructing  reinforced  con- 
crete viaduct  219i<!  ft.  long,  58  ft.  wide, 
with  a  16  ft.  fill  700  ft.  long  necessary  for 
extension  of  Union  Avenue.  Probable  cost 
of  viaduct,  853.000;  flll,  (13,000,  A.  L. 
Barbur,  Co.  Aud. 

Sacramento,  Cal.— Reported  desired  un- 
til Nov.  29,  for  constructing  an  80  ft.  clear 
span  plate  girder  bascule  bridge  near  east 
side  of  Yolo  by-pass  causeway.  Complete 
span  141  ft.  For  further  Information  ad- 
dress State  Highway  Comn. 

PRICES     AND     LETTINQ8, 

■klniUcatea  award  of  contract. 

-iK^onklln,  N,  Y,— Contract  awarded 
R  nghamton  Bridge  Co.,  Press  Building, 
BInghamton,  for  constructing  125-ft.  span 
brlcTge  over  Little  Snake  Creek.  Charles 
Van  Amburgh,  County  Superintendent 
Highways.  BInghamton. 

'^Johnstown,  Pa.— Contract  for  con- 
■Jructlng  Homer  Avenue  Bridge,  a  226-ft. 
ribbed  arch  (bids  opened  Nov.  6)  awarded 
.  ™;-'-,  '•'I'l^r,  Ebensburg,  at  838,360.  C. 
A.    Fllnk,    Engr.,   Harrlsburg. 

•Mooresburg,  Pa.  —  Contract  awarded 
C.     Ii      Ilelnard,     Bloomsburg,     for    con- 

?Iil[^M*'i  ,*i,.'^2".S**.  I-beam  bridge  for 
I-hllndclphia  &  Reading  Ry. 

•Nprrlstown,  Pa.— Contract  for  con- 
atructing     two-arch     stone     bridge     over 

2??? \-STh"  ^"ii"  '"  Frederick   town- 
ship awarded   by  County   Comrs    to  Jas 
Smith,  Perklomcnvllle,  at  84.89  per  cu.  yd! 
-i^Blltmore,     N.    C. Contraot     tnr.    „«« 

SoTt'ab^ut  8IMO0!'"'"''"'   ^■'   Charlotte; 

r  *T?i^''V-oi,^J.h.-,~^?"*'^»  awarded  H. 
V^.  .J^-  '-o'umbus,  for  constructing  n 
'»«  "•  ""»"  »»•«'  bridge  with  concfetS 
N>;  T  C  g"  W,!^""rl^"'.  'bl-lsTr^ned 
glneer.  ^'^  ^"""'y  Bridge  En- 


'^Clnclnnatl,  Ohio. — Contract  for  widen- 
ing the  bridge  over  Montgomery  Pike 
awarded  by  Bd.  Control  to  Runck  Bros., 
First  National  Bank  Building,  at  111,994. 

-^Indianapolis,  Ind, — Contract  awarded 
to  Dunn-MacCarty  Co.,  Indianapolis,  by 
Bd  Pub.  Wks.  for  constructing  bridge 
across  Fall  Creek  at  Meridian  Street  for 
City  and  County  at  8146,378. 

-^Caledonia,  Mich. — Contract  for  con- 
structing a  170-ft.  Pratt  truss  bridge 
(bids  opened  Nov.  5)  awarded  by  G.  A. 
Woodward,  Clerk  Caledonia  Township,  to 
Illinois  Bridge  &  Iron  Co.  of  Elkhart,  Ind. 

♦St.  Paul,  Minn. — Contract  for  con- 
structing steel  bridge  at  Surrey  Street 
awarded  to  Illinois  Steel  Bridge  Co.,  Chi- 
cago, 111.,  at  $7,645. 

-^Mankato,  Kan. — Contract  awarded  by 
County  Commissioners  for  Wilder  Bridge 
to  Western  Bridge  Co.,  Harrisonville,  Mo., 
for  $4,549. 

-^Sallna,  Kan. — Contract  for  construct- 
ing a  120-ft.  steel  and  reinforced  concrete 
bridge  In  Walnut  awarded  Wllmarth  & 
Zerbe,  Sallna,  at  $4,643.  A.  C.  Anderson, 
County  Clerk. 

-^Santa  F6,  Kan. — Contract  for  con- 
structing Haskell-Seward  Bridge  across 
Cimarrun  River  (bids  opened  Nov.  1) 
awarded  Western  Bridge  Co.,  Harrison- 
ville, Mo.     C.  E.  Beymer,  County  Clerk. 

-^Mlles  City,  Mont. — Contract  for  con- 
structing steel  bridge  over  Fallon  Creek 
awarded  by  County  Comrs.  to  Security 
Bridge  Co.,   Billings,  at  $9,480. 

Houston,  Tex. — Lowest  bid  opened  by 
County  Comrs.  for  constructing  Harris- 
burg  Bridge  submitted  by  Horton  & 
Horton,  Houston,  at  $19,960. 

♦Cherokee,  Okla.— Contract  for  con- 
structing 13  bridges  in  county  awarded 
by  County  Comrs.  to  Kansas  City  Bridge 
Co.,  Kansas  City,  Mo.,  at  $22,243. 

♦Boise,  Idaho. — Contract  for  construct- 
ing 450  ft.  steel  highway  bridge  over  Snake 
River  in  Grand  View  Valley  awarded  by 
County  Comrs.  to  Missouri  Valley  Bridge 
&  Iron  Co.,  Denver,  Col.,  at  $19,850. 


PAVING  AND  ROADS 


PROPOSED     WORK, 

Brattleboro,  Vt. — Construction  of  road 
from  Brattleboro  to  Bennington  is  con- 
templated; cost  about  $125,000.  S.  B. 
Bates,  State  Highway  Comr.  at  Mont- 
pelier. 

Boston,  Mass. — The  Mayor  authorized 
expenditure  of  $89,000  for  widening,  pav- 
ing with  wood  or  granite,  and  constructing 
sewers  on  N.  Beacon  Street,  between 
Cambridge  and  Market  Streets,  In  Brigh- 
ton. 

Atlantic  City,  N,  J.— Absecon  and  Pleas- 
antville  City  Comrs.  voted  in  favor  of  con- 
structing Absecon-Atlantic  City  Speed- 
way. The  4  miles  across  the  meadows 
will  cost  $250,000.  The  state  to  pay 
$80,000  of  cost.  Atlantic  City  Is  to  con- 
struct a  parkway  125  ft.  wide,  of  asphalt, 
to  bring  boulevard  Into  center  of  city 
from  Its  terminus  at  Venice  Park.  Ad- 
dress Frederick  Schuhardt,  Clk.  Bd.  Free- 
holders, Egg  Harbor. 

Baltimore,  Md.— John  H.  Robinette, 
Pres.  Bd.  Comrs.  for  Opening  Streets  sub- 
mitted to  Board  Estimate  cost  of  opening, 
grading  and  paving  Gwynn's  Falls  Park- 
way from  Gwynn's  Falls  Park  to  Druid 
Hill  Park;  cost  about  $600,000.  Work  may 
not  be  taken  up  for  some  time. 

Suffolk,  Va.— See  "Sewerage  and  Sew- 
age Disposal." 

Eustis,  Fla. — See  "Sewerage  and  Sew- 
age  Disposal." 

Canton,  Miss.— County  Board  of  Super- 
visors sold  $135,000  gravel  road  bonds. 

Edwards,  Miss.— Board  of  Supervisors 
at  Jackson  will  Issue  $50,000  good  road 
bonds  for  Edwards  District. 

Bellevue,  Ky.— Citizens  voted  $22,000 
bonds  for  repavlng  Taylor  Avenue. 

Cincinnati,  Ohio. — Estimates  of  cost  of 
widening  Springdale  Pike  under  tracks  of 
Cincinnati,  Hamilton  &  Dayton  Ry.  Co. 
were  submitted  to  County  Comrs.  by  en- 
gineers of  railroad  company.  One  plan 
provides  for  using  old  abutments  to 
railroad  bridge  over  roadway  and  raising 
them  4  ft.,  cost  $22,000.  Another  plan 
provides  for  40  ft.  roadway  with  side- 
walks on  each  side  10  ft.  wide,  cost  $74.- 
300,  and  another  plan  provides  for  road- 
way 60  ft.  wide  with  sidewalks  10  ft.  wide 
each  side,  cost  $84,400.  Cost  of  this  work 
may  be  divided  between  city,  county  and 
railroad  company. 

Cleveland,  Ohio.— Citizens  voted  $300,000 
for  extending  Carnegie  Avenue. 

City  Council  voted  to  repave  with  block 
stone  Clark  Avenue,  S.  W.,  and  E.  117th 
Street. 

Dayton,  Ohio, — See  "Sewerage  and 
Sewage  Disposal." 

FIndlay,  Ohio.— Abotit  $20,950  street  and 
sewer  bonds  were  sold  by  Cltv  Auditor. 
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Ohio. — ^Various    counties    through    state 
voted   tax  amounting  to  $1,000,000  yearly 
for  improving  highways  to  be  used  with 
state  funds  allotted  to  counties. 

Toledo,    Ohio. — See    "Miscellaneous." 

Fort  Wayne,  Ind. — Road  tonds  for  $15,- 
000  reported  to  be  sold  Dec.  1  for  road  in 
Wayne  Trace  County. 

Goshen,  Ind. — All  bids  opened  by 
County  Comrs.  Nov.  1  for  constructing 
four  miles  concrete  road  In  Harrison 
Township  reported  rejected. 

Petitions  being  circulated  asking  County 
Commissioners  to  pave  three  or  four 
roads  with  briclc. 

Greenfield,  Ind. — Comrs.  Shelby  and 
Hancock  Counties  ordered  building  3 
miles  of  road  on  county  line.  G.  C. 
Winslow  of  Greenfield  engineer  of  con- 
struction. Petition  has  been  circulated 
lor  presentation  to  the  Commissioners  of 
Hancock  County  asking  paving  of  the 
National  Road  with  brick,  distance  of  3 
miles  east  and  west  from  Greenfield. 

Grand  Rapids,  Mich. — County  Commis- 
sioners propose  constructing  two  new 
bridges  and  28  miles  ol  good  roads. 

Lansing,  Mich.  —  Reported  Wolverine 
Pavedway  Association  (K.  M.  Whitman, 
Secy.,  Lansing)  has  decided  on  a  trans- 
state  paved  highway  route  from  Detroit 
to  Grand  Haven,  a  distance  of  160  miles. 

Peoria,  III. — Chamber  of  Commerce  of 
Peoria  and  citizens  of  Averyville  plan  to 
pave  "The  Narrows"  on  Galena  Road; 
estimated  cost  $22,000. 

QuIncy,  III. — Ordinance  passed  by  Board 
Local  Improvements  for  paving  next 
spring  with  brick  on  concrete  base  on 
Fourteenth  Street.  Broadway  to  State 
Street;  cost  $28,737.  Duke  Schroer,  City 
Clerk. 

Streator,  III. — City  Council  passed  ordi- 
nance to  pave  Penn  and  Bridge  Streets; 
estimated  cost  $14,140. 

Cherokee,  Iowa. — Council  adopted  a 
resolution  to  pave  4  1/3  miles;  material 
not  yet  decided  upon. 

Duluth,  Minn. — Board  Public  Works  ex- 
pects to  spend  about  $600,000  on  paving 
next  year.    J.  A.  Farrel!.  Commissioner. 

Duluth,  Minn. — Lyonal  Ayers,  City  En- 
gineer, writes  that  the  paving  of  Grand 
Avenue,  about  55,000  sq.  yd.,  has  been 
postponed  until  early  in  1916. 

St.  Paul,  Minn.— See  "Public  Buildings 
and  Schools." 

Grand  Forks,  N.  D. — Reported  Grand 
Forks  County  contemplates  extensive 
system  of  road  improvements  during 
coming  year. 

Billings,  Mont. — Commissioners  of  Yel- 
lowstone County  contemplate  construct- 
ing hard  surface  roads  in  Yellowstone 
County,   near   Billings. 

Bryan,  Tex. — About  $450,000  bonds  for 
road  improvements  sold   by   County. 

Bryan,  Tex. — Abney  &  McCormick  of 
Eagle  Lake  have  been  engaged  as  engi- 
neers for  $400,000  road  building  in  Brazos 
County. 

Victoria,  Tex.  —  Street  improvement 
bonds  amounting  to  $30,000  have  been 
sold;  also  $30,000  for  additional  facilities 
for  Fire  Department.  J.  H.  Fleming, 
Mayor. 

Central  City,  Colo. — A  10-mile  road  Is 
to  be  constructed  between  Idaho  Springs 
and  Central  City,  cost  about  $35,000,  to  be 
shared  by  citizens  of  Central  City,  Idaho 
Springs  and  U.   S.  Forestry  Service. 

Seattle,  Wash. — City  Council  voted  to 
pave  Western  and  Thirty-fifth  Avenues 
and   E.   Valley   Street. 

Astoria,  Ore. — City  Council  voted  to 
pave  and  construct  concrete  sidewalks  on 
Duane,  Thirty-sixth  and  Thirty-seventh 
Streets;  cost  about  $18,000. 

Portland,  Ore. — A  20-mile  road  is  to  be 
constructed  around  Mt.  Hood.  H.  S. 
Graves,  United  States  Forest  Service, 
Portland,   is  interested. 

San  Bernardino,  Cal. — County  highway 
honds  amounting  to  $625,000  have  been 
sold. 

San  Francisco,  Cal.  —  Bd.  Supervs. 
voted  to  pave  Sansome  Street  and  Cor- 
bet Avenue  with  asphalt  and  construct 
sidewalks  thereon;  also  construct  side- 
walks on  Bosworth  Street. 

Idaho. — Edward  S.  Smith.  State  High- 
way Engr.,  at  Boise,  completed  surveys 
for  constructing  25-mile  roadway  from 
Warm  River  to  Buffalo  River. 


BIOS     DESIRED. 

Boston,  Mass.— Until  Nov.  16,  by  Edw. 
v.  Murphy,  Comr.  Pub.  Wks.,  for  furnish- 
ing and  laying  asphalt  or  bitullthic  pave- 
ment on  Fernboro  and  Harwood  Streets 
and  Mendon  Park,  Dorchester,  and  Kitt- 
redge  Street,  West  Roxbury. 

Newark,  N.  J. — Until  Nov.  22  by  Com- 
mittee on  Koads,  Assessments  and  Speed- 
way. Bd.  Chosen  Freeholders.  Newark, 
for  Improvement  of  .South  Orange  Avenue 
in  Newark  and  East  Orange.  Fred.  A. 
Ilelmer,  Co.  Engr. 


Princeton,  W.  Va.— Until  Deo.  6  by 
County  Clerk  tor  constructing  about  6% 
miles  of  waterbound  macadam,  between 
Rock  and  Giatto,  in  Mercer  County,  ad- 
vertised in  Engineering  Record.  George 
H.  Hill,  Chief  Engineer. 

Fort  Myers,  Fla. — ^Until  Nov.  15  by 
Board  County  Commissioners  for  Im- 
proving highway  from  Fort  Myers  to 
Marco,  approximately  128.53  acres  clear- 
ing, 115,370  cu.  yd.  grading,  22,500  lin.  ft. 
pile  bridges  and  673,456  lin.  ft.  lumber 
bridge.    P.  F.  Jenkins,  Engr.,  Fort  Myers. 

Pensacola,  Fla. — Until  Dec.  4  by  Bureau 
Supplies  and  Accounts,  Navy  Dept., 
Washington,  D.  C.  (H.  R.  Stanford,  Ch.), 
for  Spec.  No.  2204 — Concrete  pavement  at 
the  navy  aeronautic  station.  Pensacola. 

Edwards,  Miss. — Until  Dec.  6,  by  High- 
way Commissioners  for  constructing  SV4 
miles  gravel  road.    A.  J.  Lewis,  Jr.,  Treas. 

Independence,  Ohio. — Until  Nov.  27  by 
Arthur  J.  Goudy,  Village  Clk.,  for  fur- 
nishing material  and  laying  sidewalks  on 
the  easterly  and  westerly  side  of  Breck- 
ville  Road,  between  Stations  Nos.  178  and 
230.  Prices  for  labor  and  material  must 
be  stated  separately  and  should  Include 
prices  on  bluestone,  sandstone  and  con- 
crete. 

Marysvllle,  Ohio. — Reported  desired  un- 
til Nov.  20  by  W.  H.  Husted,  Co.  Aud., 
for  reflooring  bridge  over  Mill  Creek,  156 
ft.  span,  18  ft.  roadway,  with  creosote  or 
kreolite  plank  and  lug  block. 

Toledo,  Ohio. — Until  Nov.  39,  by  County 

Commissioners,  Toledo,  for  furnishing 
material  and  improving  by  grading,  drain- 
ing and  macadamizing  with  waterbound 
macadam  Otter  Creek  Rd.,  approximately 
%  miles  long  in  Oregon  Township.  Gabe 
Cooper,    Co.    Aud. 

Brookville,  Ind. — Until  Dec.  6  by  County 
Commissioners  (Jonathan  Fruits,  Chmn.) 
for  grading,  draining  and  paving  about  2% 
miles  public  highway  in  Blooraington 
Grove  Township. 

Winamac,  Ind. — Until  Dec.  6  by  County 
Commissioners  at  Winamac,  for  construct- 
ing Otto  Heise  gravel  road,  three  miles 
long;  cost,  $6,607.  C.  E.  Paul,  County 
Surveyor. 

Berwyn,  III. — Until  Nov.  16,  by  Board 
Local  Improvements  (Oscar  N.  Lindahl, 
Secy.),  for  paving  portion  of  Twenty-sec- 
ond Street  from  Lombard  and  Winfleld 
Avenues,  known  as  Berwyn  Special  As- 
sessment No.  90;  also  constructing  cement 
sidewalks  on  Twelfth,  Fourteenth, 
Fifteenth  and  other  streets,  known  as 
Berwyn  Special  Assessment  No.   83. 

Excelsior,  Minn. — Until  Dec.  7  by  F.  S. 
Kemp,  City  Clk.,  for  paving  Water  Street. 
Bids  desired  on  vitrified  brick,  creosote 
blocks  of  3Vz  in.  long  leaf  yellow  pine  and 
3  in.  tamrack.  Abbott  &  Budd,  Engrs., 
Kasota  Block,  Minneapolis. 

Lincoln,  Neb. — Reported  desired  until 
Nov.  15  by  H.  E.  Wells.  Co.  Clk.,  for  pav- 
ing Dist.  No.  9.  Engineer's  estimate: 
$47,300  for  3-in.  fiber  brick;  $42,650  for  as- 
phalt concrete  and  $50,630  for  brick  block. 

Omaha,  Neb. — Reported  desired  until 
Nov.  23  by  T.  J.  O'Connor,  City  Clk.,  for 
paving  with  asphalt,  stone,  vitr.  brick, 
creosoted  wood  block,  asphaltic  concrete, 
etc.,  portions  of  Forty-first.  Thirty-fifth, 
Cummings  and   other  streets. 

Kansas  City.  Mo. — Until  Nov.  16,  by 
Board  Pub.  Works  (Thos.  F.  Callahan, 
Secy.),  for  paving  with  Portland  cement 
concrete  portions  of  Twenty-fourth  and 
Forty-fifth  Streets;  constructing  artificial 
stone  sidewalks  on  a  number  of  streets. 

Walla    Walla,    Wash. — Reported    desired 

until  Nov.  27  by  County  Commissioners 
for  constructing  two  miles  of  highway 
near  Whitmans  Station. 


PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

Massachusetts. — Following  are  two  low- 
est bids  opened  Nov.  9  by  Massachusetts 
Highway  Commission.  Boston,  for  19,000 
lin,  ft.  concrete  road  in  towns  of  Sheffield 
and  Great  Harrington:  J.  D.  Michael  & 
Bros.,  Torrington.  Conn.,  $28,382;  Powers 
Bros.,  Brockton,  Mass.,  $33,615. 

■^Rensselaer,  N.  Y. — Contract  for  paving 
Riverside  Avenue  awarded  by  City  Coun- 
cil to  James  J.  Ridney,  Rensselaer,  at 
about   $48,000. 

Schenectady,  N.  Y. — Lowest  bid  opened 
Oct.  27  by  Bd.  Contract  &  Supply  re- 
ported submitted  by  Union  Paving  Co., 
119  Lafayette  Street,  at  $23,687. 

♦  Haokensack,  N.  J. — Contract  for  im- 
proving Essex  and  Passaic  Streets  award- 
ed by  County  Roads  Com.  to  E.  C.  Hum- 
phrey, 173  Main  Street,  at  '$24,226.  Bids 
opened  Oct.  29  by  Bd.  Chosen  Freeholders. 

Pennsylvania. — Following  are  four  low- 
est bids  opened  Nov.  4,  by  State  Highway 
Dept.,  Harrisburg.  for  reconstructing  the 
following  roads  (Robert  J.  Cunningham, 
State  Highway   Commissioner): 

•^Indiana  County,  Marian  Center  Bor- 
ough, 4054  ft.  with  brick  block:  M.  Bennett 
&  Son.s,  Indiana,  $16,640  (rer)orted  award- 
ed); E.  H.  Brua,  Hollidaysburg,  $16,680; 
Simpson  &  Bradley  Co..  Punxsutawney, 
$17,732.  and  W.  H.  Lyons,  Sunbury, 
$17  S18 

Montgomery     County,     Narberth     Bor- 


*Newton,  N.  J.  Following  are  unit  figures  of  four  lowest  bids  opened  Nov.  8 
by  13oard  Chosen  Freeholders  at  Newton  for  improving  the  macadam  surface  and 
stone  foundation  of  Newton-Sparta  Road  (surface  pavement  and  foundation  each 
about  47,080  sq.  yd.):  (a)  Richard  &  Gaston,  Inc.,  143  Liberty  Street,  New  York, 
$57,163  (awarded  contract);  (b)  Burke  &  Bonham,  Plainfleld,  $58,872;  (c)  Sands  Kline 
Co.,  Morristown,  $59,829;  (d)  Weldon  Contracting  Co.,  Rahway,  $60,419.  Harvey 
Snook,  County  Engineer. 

•(al  (b)  (o)  (d) 

47,595  cu.  yd.   excav.  in  road $0.35  |0.37  $0.33  $0.42 

100  cu.  yd.  excav.  outside  road 0.35  0.75  0.50  0.45 

9,147  cu.    yd.    rock 1.20  1.08  1.14  1.00 

47,080  sq.  yd.  macadam  foundation 0.30  0.28  0.32  0.30 

47,080  sq.  yd.  surface  waterbound  macadam...       0.26  0.30  0.33  0.30 

5,500  lin.  ft.  stone  underdrain 0.20  0.30  0.20  0.20 

Reinforced  Concrete  Culverts: 

675  cu.    yd.    12    in 0.75  0.75  0.75  1.00 

376  cu.    yd.    18    in 1.25  l.BO  1.20  1.20 

122  cu.    yd.    24    in 1.75  2.30  1.68  1.20 

44  cu.    yd.    30   in 2.75  3.25  2.65  2.00 

116  cu.    yd.    36    in 3.50  4.25  3.10  2.26 

46  cu.    yd.    42   in 4.00  5.00  4.00  2.50 


ough,  1756  ft.  bituminous  or  cement  con- 
crete. Lowest  bidders:  Mainwarine  & 
Crimmins,  Philadelphia  (concrete),  $6,243; 
Frank  Mclnerney,  Easton  (amiesite),  $7,- 
217;  Union  Paving  Co.,  Philadelphia  (Fil- 
bertertine),  $7,536;  Dwyer  &  Co.,  Phila- 
delphia (Warrenite),  $7,951. 

•Lawrence  County(  Hickory  Township, 
5508  ft.  telford  macadam:  M.  Bennett  & 
Sons,  $14,917  (reported  awarded);  South 
Shore  Construction  Co.,  Erie,  $16,389;  E. 
H.  Brua,  HolUdaysburg;  $17,473;  Simpson 
&   Bradley   Co.,   Punxsutawney,    $17,706. 

-^^Gastonla,  N.  C. — Contract  for  con- 
structing 50,000  sq.  yd.  asphalt  pavements 
awarded  by  City  Council  to  Noll  Constr. 
Co.,  Chattanooga,  Tenn.,  at  $1.34  per 
sq.  yd. 

*Ft.  Myers,  Fla. — Contract  for  clearing, 
grubbing  and  grading  about  28  miles  of 
Fort  Myers-Marco  Rd.  awarded  by 
County  Comrs.  to  C.  W.  Carlton,  M.  B. 
Davis  and  W.  C.  Hill. 

*Ellzabethton,  Tenn. — Contract  awarded 
Oliver  Hill  Construction  Company,  Knox- 
ville,  for  grading  about  70  miles  of  road 
at  $180,000,  and  Duten  Bridge  Company, 
Knoxville,  contract  for  fifteen  bridges  at 
$47,000.  L.  D.  Gasteiger,  Secy.  Bd.  County 
Road  Commissioners. 

■^Greencastle,  Ind. — Contract  for  con- 
structing 1  mile  water-bound  macadam 
road  through  this  city  awarded  Earl 
Hurst  by  the  County  Commissioners  at 
$13,000.  Other  bidders:  James  Mahoney, 
$13,040;  John  Curran,  $13,010. 

•Indiana. — Contracts  for  constructing 
roads  awarded  by  County  Comrs.  as  fol- 
lows: 

Greencastle — 10,166  ft.  macadam  road  in 
Greencastie  Township  to  Earl  Hurst, 
Cloverdale,  at  $13,000. 

Wiiliamsport — Two  gravel  roads  in  Jor- 
dan and  Pike  Townships,  5227  and  10,200 
ft.  long,  to  Charles  L.  Irvin,  Attica,  at 
total  of  $11,960. 

•Detroit,  Mich. — Contracts  for  paving 
Drexel  and  Wabash  Avenues  with  as- 
phaltic concrete  awarded  by  Common 
Council  to  Detroit  Asphalt  Paving  Co.  at 
$9,374  and  $13,068  respectively. 

•Illinois. — Contract  awarded  by  State 
Highway  Commission,  Springfield,  to 
Cameron  Joyce  of  Keokuk,  Iowa,  for  ex- 
tension of  Peoria  hard  road  from  Spring- 
field, at  $13,673.    Concrete  is  to  be  used. 

•Wayzata,  Minn. — Contract  for  grad- 
ing 1  1/10  miles  of  roadway  between 
Wayzata  and  Orno  awarded  Nov.  3  to 
McCullough  &  Cheney  at  $10,758. 

•Columbus,  Kan. — Contract  for  surfac- 
ing with  gravel  seven  miles  of  county 
road  between  Columbus  and  Crestline 
(bids  opened  Nov.  4)  awarded  William 
Huntsinger,  Columbus.  Emerson  Hull, 
County  Clerk. 

•Kansas  City,  Mo. — Contract  for  grad- 
ing on  the  Paseo  from  Forty-seventh 
to  Seventy-ninth  Street  and  constructing 
bridge  at  Seventy-seventh  Avenue, 
awarded  by  Park  Bd.  to  H.  H.  Hanen- 
kratt,   Kansas  City    at  about   $278,882. 

•Contract  for  grading  Meyer  Boule. 
from  Swope  Park  to  the  Paseo  awarded 
by  Park  Bd.  to  McMillan  Constr.  Co., 
Kansas  Avenue  and  Railroad  Street,  at 
$86,000. 

•Beaumont,  Tex. — Contract  for  paving 
about  5  miles  of  streets  awarded  by  city 
to  Uvalde  Rock  Asphalt  Co.,  Beaumont, 
at  about  $275,000. 

•Magnolia  Park  (P.  O.  Houston),  Tex. — 
Contract  awarded  by  city  for  15,000  cu.  yd. 
of  shell  paving  as  follows:  W.  D.  Haden, 
shell,  at  87.8  cts.  per  cu.  yd.;  A.  C.  Hen- 
derson, grading,  roadway,  16  cts.  per  cu. 
yd.,  and  placing  shell,  40  cts.  per  cu.  yd. 
H.  Culpepper,  City  Engineer. 

•Colvllle,  Wash. — Following  are  four 
lowest  bids  opened  Nov.  1  by  County  Com- 
missioners for  grading  and  bridging  about 
three  miles  of  Springdale-Hunters  Per- 
manent Highway:  Spokane  Asphalt  Ma- 
cadam Paving  Co.,  Spokane,  $10,000 
(awarded  contract):  Mitchell  &  Martin, 
Spokane,  $10,100;  H.  C.  Root,  Spokane, 
SI 0.400,  and  General  Clonstruction  Co.,  Spo- 
kane, $10,475.     A.  B.  Sandsburn,  Co.  Aud. 

•  Dayfon,  Wash. — Contract  for  con- 
constructing  highway  between  Dayton 
and  Waitsburg  awarded  by  State  High- 
ways Comrs.,  Olympia,  to  deneral  Constr. 
Co.,   Spokane,  at  $13,243. 

•Pomeroy,  Wash. — Contract  for  con- 
structing Permanent  Highway  No.  1 
awarded  bv  County  Comrs.  to  Tribou  & 
Blackman,  Walla  Walla,  at  $9,249.  Bids 
opened  Nov.   1. 


Portland,  Ore. — Following  bids  opened 
by  city  for  resurfacing  pavement  on  B. 
Thirty-ninth  Street:  Oskar  Huber,  Elec- 
tric Building,  $1.50  per  yd.  on  2-in.  sur- 
face, and  $1.35  per  yd.  on  1%-in.  surface; 
Warren  Constr.  Co.,  Journal  Building, 
$1.65  per  yd.  on  2-in.  surface,  and  $1.50 
per  yd.  on  1%-ln.   surface. 

California. — Following  are  totals  of  four 
lowest  bids  opened  Oct.  1  by  California 
Highway  Commission,  Forum  Building, 
Sacramento,  for  constructing  a  state 
highway  in  Imperial  County,  Division  VII. 
Route  12  Section  A:  Holland  Construction 
Co.,  San  Diego,  $15,600;  Forest  City  Pav- 
ing &  Construction  Co.,  Live  Oak,  $17,885; 
Robert  Sherer  &  Co.,  Los  Angeles,  $28,748; 
Merceau  Bridge  &  Construction  Co.,  Los 
Angeles,  $31,513. 

•Riverside,  Cal. — Contract  for  con- 
structing 10  mile  road  from  Moreno  to 
Beaumont  awarded  by  County  Bd.  Super- 
visors to  Conner  Constr.  Co.,  Los  Angeles, 
at  $61,825. 

•Santa  Barbara,  Cal. — Contract  for 
paving  Booths  Point  Road  (bids  opened 
Nov.  1)  awarded  by  County  Commission- 
ers to  F.  R.  Ritchie  &  Co.,  San  Francisco, 
at  $15,475.  Other  bidder.  Municipal  Im- 
provement Co.,  Richmond,  at  $16,480. 
C.  A.  Hunt,  County  Clerk. 

•Yuma,  Ariz. — Contract  for  paving  16.4 
mile  roadway  between  Yuma  and  Somer- 
ton  with  bitullthic  awarded  by  County 
Bd.  Supervs.  to  Osborn  &  Creswell  Constr. 
Co.  of  Los  Angeles,  Cal..  at  about  $190,000. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

Decatur,  III. — Alfs  Garbage  Company,  It 
is  reported,  plans  erection  of  an  incinera- 
tor to  cost  about  $10,000. 


BIDS     DESIRED. 
Boston,   Mass. — Until  Nov.   15,   by  Edw. 
Murphy,  Comr.   Pub.   Wks.,  for  removing 
snow  and   ice   in  Dists.   Nos.    1   to  7,   in- 
clusive. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

Philadelphia,  Pa. — Following  are  lowest 
bidders  for  street  cleaning  (bids  opened 
Oct.  25  by  Department  of  Public  Works): 
District  lA— J.  A.  Mullen,  $99,700;  Dis- 
trict IB— James  Irwin,  $121,800;  District 
2— Edwin  H.  Vare.  $255,000;  District  3 — 
Edwin  H.  Vare,  $310,000;  District  4A— 
Howard  D.  Ruch,  $125,000;  District  4B — 
Thomas  L.  Flannagan,  $97,600;  District  6 
—Frank  Curran,  $156,000;  District  6 — 
David  McMahon  Estate,  $167,900;  only  bid 
received  for  removal  of  garbage  was  from 
Penn  Reduction  Co.,  at  $373,588. 

•San  Marcos,  Tex. — Contract  for  con- 
structing an  incinerator  plant  awarded 
Jones  Bros,  of  Macon,  Ga. 


HYDRAULIC  CONSTRUC- 
TION   AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Shore  Protection — Wlnthrop,  Mass. — ^All 
bids  opened  Oct.  20  by  Harbor  &  Land 
Commission,  Boston,  for  protection  of 
Winthrop  shore  have  been  rejected. 

Drainage — Providence,  R.  I. — The  com- 
mittee appointed,  of  which  Frederick  'V. 
Waterman  is  a  member,  to  investigate 
conditions  and  submit  a  plan  for  drain- 
ing the  swamp  lands  adjacent  to  Broad- 
way extending  from  Ten  Mile  River  on 
the  north  to  Watchemoket  Cove  on  the 
south,  has  submitted  a  report  estimating 
the  cost  at  $110,135,  and  with  an  added 
cost  for  incidentals  bringing  the  total  to 
$121,148. 


IM 
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Oradalno— Jacksonville.  Fla.— Until  Nov. 
I(  by  Board  County  Cunimlsaloners  (L>.  L.. 
Maaga.  Chnin.  t  for  dreasing  and  loadlnx 
■heU  on  Uabters  with  noatinc  dipper 
dredM  at   the   County's   Island   In   Stster 

Wharf,  etc— New  Orleans.  La — Until 
NcT.  IT  by  Board  Comrolssloners.  Port  of 
New  Ortoana.  Court  Bulldtnc.  for  con- 
etructlnc  a  pile  and  timber  wharf  13S0  ft. 
loac  12  (t.  wide:  baffles  extend  300  ft. 
atom  front:  also  foundations  for  convey- 
ors, gallertea  for  grain  elevator,  on  east 
aide  of  MUHisslppI  Kiver,  between  Valence 
and  L«onllne  Streeu. 

Granada,   Miss,— See  "Bridfes." 

FMod  Protection  Wall  —  Portsmouth, 
Omo.— I'niil  .Vov.  i;  by  William  Gergens, 
Director  Public  Service,  for  coiiatructing 
second  secilon  of  flood  protection  wall,  to 
coot  STO.OOO.  not  tT.OOO,  aa  stated  In  our 
advertisement.  George  S.  Wllbelm,  City 
Endneer. 

Oltcb— WInamae,  Ind.— Until  Nov.  to  by 
Construction  Commissioner  for  constrjict- 
Ins  Luthrr  ThoDipoon  Ditch,  about  3600 
ft.  t  In  U-ln.  tile,  and  Marion  L^nd  Co. 
I>ltch  No.  2.  M77  ft  8  to  H-ln.  tile,  and 
Clarion  Land  Ditch  No.  4.  2578  ft.  10  and 
ll-ln.  tile.  C.  E.  Paul,  County  Surveyor, 
Wlnanuc 

Oltch  —  Spencer,  Iowa. — Reported  de- 
■irad  until  Nov.  13  by  A.  W.  Chamberlain. 
COl  Aud.,  for  County  Ditch  28.  to  consist 
of  approximately  70.000  fL  6  to  40  In.  Ule. 
S«M  ft.  open  ditch. 

Oltcli— WIndom,  Minn.- Reported  de- 
sired until  Nov.  19  by  8.  A.  Brown,  Co. 
Aud.,  for  conatnictlns  judicial  ditches  20. 
21  and  22.     Eatlmated  toul  cost  $45,369. 

Ditches  snd  Leveo— Osceola,  Ark.— Un- 
til Nov.  IS  by  Bd.  DralnaRc  Comrs..  Draln- 
AKt  Diet.  M.  for  conatructing  ditches, 
levee  and  aieel  bridges,  to  consist  of 
■  •Itches  Noo.  1  to  20  Inclusive,  total  cu. 
yd..  2.74t,>2li:  levee.  Sects.  I  and  2.  total 
rv.  yd..  C20.0U:  steel  bridges — twenty-one. 
24  ft.:  two.  }<  fl..  and  two.  80  ft.  long, 
"•■•e  *   Fairley.    Engrs..   Osceola. 

Orodglno— Orange.  Tex.— I'ntll  Nov.  30 
at  o*n4  e  of  E.  r.  Henry,  fitv  Engr..  for 
dredging  »llp.  Jfioo  ft.  long.  20«  ft.  wide 
and  IS  ft.  deep,  approximately  750,000  cu. 
yd.  materlaL 

Canal— Wastmlnstor,Csl.— Reported  de- 
sired until  Dec.  l.  I.y  Westminster  Drain- 
age District,  for  main  cnnal  and  laterals. 
Profaabia  cost  I2S.000. 

Dam— ftan  Lake  City,  UUh.— Until  Nov. 
U  by  Karl  A.  Beheld.  City  Recorder,  for 
eonalroctlng  the  reservoir  in  Mountain 
Den.  Parley's  Canyon,  Cost.  |1 10.000.  Solid 
dam  to  b«  SSS  fL  long,  lOS  fL  high.  16.800 
SSi /*■  *I  concrete:  capacity  of  reservoir, 
ja*,aaa,M9  gal.  Alternatives:  Ambursen 
reinforrr^i  concrete  and  multiple  arch,  re- 
'^mersta.     Sylvester  Q.   Cannon, 


'kOltch — Bedford,  la. — Contract  awarded 
O.  P.  Herrlok.  Des  Moines,  for  digging 
ditch  In  Noduwuy  Drainage  District  In 
Taylor  County,  at  6.94  cts.  per  cu.  yd., 
atwut  366.000  cu.  yd.:  total  cost  $Sb,500. 

'^Drainage  Work — Jefferson,  Iowa.— 
Contract  (or  tile  in  drainage  District  No. 
108  awarded  Jefferson  Cement  Producta 
Company.  JefTerson.  at  pll.OlT. 

'^Drainage  —  Jefferson,  Iowa. — Contract 
awarded  by  Board  Supervisors  aa  follows: 
Furnishing  tile  for  No.  102.  Mathews- 
Lyons  Ditch.  Bristol,  awarded  Sac  City 
Cement  a»roduct8  Co.,  Sac  City,  at  $26,336 
(labor  bids  rejected),  and  No.  107,  Gotter 
Project,  Scranton  Township,  to  Arthur 
.McHose.  Hoone.  tile  al  J2S.870,  and  labor. 
Bert  Jones  and  C.  A,  Moore,  at  $20,974. 

'A'Oltches  —  Blue  Earth,  Minn. -Con- 
tracts awarded  as  follows  for  construct- 
ing county  ditches  Iblds  opened  Nov.  5 
by  County  Commissioners):  Ditch  No.  35 
to  Nels  Stougaard  &  Edward  Nelson. 
Wells,  at  $8,470;  No.  36.  Elmore  Cement 
&  Tile  Company,  Elmore,  Minn.,  at  $18.- 
370:  No.  38.  Absolm  Gudah  of  Bricelyn, 
at  $9,700.  Jesse  L.  Herring.  County  Au- 
ditor. 

-^Dock  —  Duluth,  Minn.  —  Contract 
awarded  Barnett  &  Record  Co..  Duluth. 
for  constructing  dock  for  M.  A.  Hanna 
Coal  Co.      Cost   $90,000. 

♦Ditch— Roseau,  Minn. — Contract  for 
constructing  Judicial  Ditch  No.  62 
awarded  as  follows:  Constructing  ditch 
to  E.  G.  Bradenburg  Constr.  Co..  Min- 
neapolis, at  10.48  cts.  per  cu.  yd.;  cul- 
verts. Berger  Mfg.  Co.,  Minneapolis: 
bridges  and  leveling.  T.  L.  Jones.  War- 
roard,  Minn.,  and  clearing.  J.  E.  Rlsborg. 
Salol.     S.  G.  Bertllrud,  County  Auditor. 

♦Irrigation  —  Eureka,  Mont.  —  Contract 
awarded  Nelson  Rich,  Prosser,  Wash., 
for  constructing  a  $130,000  irrigation 
project  on  Tobacco  Plains  near  Eureka. 
Considerable  excavation  and  concrete 
work  to  be  done,  pipe  laid  and  dam  built. 

♦  Drainage — Corning,  Ark. — Contract  for 
constructing  52  miles  of  ditches  and  4 
miles  of  levee  In  Clay  and  Green  Coun- 
ties awarded  Northern  Constr.  Co.  of 
Cairo,  111.,  at  $316,300. 

♦  Drainage — Marlon.  Ark. — Contract  for 
digging  Drainage  Dist.  No.  6  awarded 
Canal  Construction  Co.  of  Memphis, 
Tenn..  at  $130,000.  Willis  B.  Ayres.  Engr., 
Memphis.  Tenn. 

♦Drainage  Work — Pocahontas,  Ark. — 
Contract  for  constructing  ditches  in 
Tupelo  Drainage  District  and  in  Big  Run- 
ning Water  Drainage  District  awarded 
Schwclngruler  &  Powers,  of  Datto. 

♦Drainage— Victoria,  Tex. — Contract  for 
ditching  In  Drainage  District  No.  3 
awarded  U.  D.  McCurdy.  Citizens  voted 
recently  about  $190,500  bonds  for  drain- 
age work  in  this  district. 

♦Filling  In— Oakland,  Cal.— Contract 
awarded  by  City  Council  to  Charles  E. 
Cotton.  Oakland,  for  filling  in  the  land 
eai*t  of  Southern  Pacific  tracks  in  West 
Oakland;  about  50,000  cu.  yd.  of  earth 
required;   cost   $14,000. 

♦Canal  —  Panama. —  Contract  reported 
awarded  by  General  Goethals,  Governor 
Panama  Canal  Zone,  to  J.  A.  Walker  and 
"•.,■*■  Jo'bert  for  clearing  land,  aggre- 
gating 3414  acres  and  68  miles  of  20  ft 
trail  connecting  the  land  defenses  of  the 
canal  and  railroad  at  $24,157. 
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PRICES     AND     LETTINOS. 
♦/adlcofes  award  of  contract. 

♦Wharf  at  Immigration  Station— Balti- 
more, Md.  —  Contract  for  constructing 
wbiul.  Including  supports,  buffer,  etc.,  at 
U.  8.  Immigration  Station  awarded  Nor- 
wwji  Brothers  Co.,  Worcwiter.  Mass.,  at 

.  Pr^"?«f~*f*»*»'<  Vs.— Following  are 
totals  of  four  lowest  bids  opened  Oct.  2S, 
by  Town  Stfperrlsoni.  for  drainage  sys- 
Um  for  Brbtd  Drainage  DIslT  about 
IM.OM  CO.  jrd.  excavation:  Theodore  C. 
Proeroming,   12S8  Humt>oldt  Avenue,  Mll- 

!S"*'S!t-.!i''-^:  ^*'"  *  M««cs.  Atwood, 
'"j.  »}».>«;  8.  A.  .Nobloch.  NIlea,  Mich. 
llt.MI.  and  Inter-Mtate  Drainage  Co. 
HntL  In.,  $18,100  William  E.  O'Brien 
Kngr..  Kenosha. 

♦Drainage  —  Silver  City,  Mlaa.— Con- 
irsct  for  constructing  VO.OOO  cu.  yd  of 
lovaa  on  Taxoo  River  awarded  by  Board 
OoomlaMoBcrB  of  Alcbafalaya  Drainage 
MdJLaraa  Dlotrlct  to  C,  B.  Box.  Midnight. 

Bonoek  Co.,  Kansoji  City.  Mo.,  contract 
for  IS  mllas  of  canal,  or  407.000  cu.  yd.,  at 
7.TT  cu.  par  cti.  yd. 

,  *OralBaoe  —  Selmsr,  Tenn.  —  Contract 
for  eonslru^ting  the  Hurricane  Creek 
r.r«lnage  Canal,  near  McNalry-Hadln 
rovntt  line,  awordad  P.  H.  Thrasher  of 
Iflmer.  aboai  14LM«  cti.  yd.  tobTre- 
mored  at  a  coat  of  t.tTt  cto.  par  en.  yd. 


ELECTRIC  RAILWAYS 
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PROPOSED     WORK, 

Mattawamkeag,  Me.  —  Surveys  have 
been  prepared  for  Mattawamkeag  & 
Northern  Ry.  to  be  constructed  from 
M?)  J.'^t'",''*?,*  S"?  Mllllnocket  and  East 
J^f  n."'^-*''  P  5'"f.*.-  Charles  W.  Mullen 
be  PnlSr^^'teJ:   ^    '^'"^-   ^^"«°^-    "^'^   '" 

r'.^*"P^I  '^;  v.— Slate  Public  Service 
Commission   for  Second   District,  Albany. 

llS,i^H*'??'."'*o*Il.***,S""v«  committee  of 
ml^mh.,  'fl  °-  ^f!r  ^^"^  <"  Albany  is  a 
2f«5  IV  iSL^-""'*'*'",  '"«*"»  '°'-  greater 
wly^ln'th^uTata?™'"""'''  °'  '""='^"=  '^"- 

Brooklyn,  N.  Y.— Public  Servlr'A  Com 
mission  for  First  District  adopUdre^S'- 
'"'ndHiion  .,t  Counsel  and  Chief  Enll^ew 
and  denied  request  of  New  York  MunlcU 
Pj;' J^'.""}'  Corporation  for  penmliik)"  to 
Ul  contract  for  constructing  Coney  Island 

L%™crpe\1t,^Crbl^dln"/^""-"^-  -^^^^^^ 

Nr^Ir'f  rIC?  ft'^'lS'ste^  ,?y*"^^°"  f„°r' 
r^JVlT,'"  """"  ^d  o^erTt^e  a'^douWe 
track  line  for  passenger  and  freleht  Rerv 

Thli".';!'™^  Lockport  and  Nlaifra  Falls' 
^"''■tS?""*"?   proposed   to  connect   wth 


line  between  McComb  and  Summit.  Fern- 
wood,  and  Magnolia.  Capital  $500,000. 
Guy  M.  Walker,  60  Broaoway,  New  York 
City,  N.  Y.,  Pres.,  and  A.  H.  Jones,  Mc- 
Comb, Gen.  Mgi'. 

Mlllersburg,  Ohio, — Dover,  MiUersburg 
&  Western  Ry.  Co.  received  franchise 
from  City  Council  to  construct  electiic 
railway  in  Mlllersburg.  Tiie  company 
also  received  franchise  from  Holmes 
County  Comrs.  to  construct  line  from 
Mlllersburg  to  Sugar  Creek  and  Canal 
Dover. 

Chicago,  III. — Construction  of  about 
8^<i  miles  electric  railway  to  connect 
various  suburban  towns  in  southern 
part  of  Clilcago  and  adjacent  cities  in 
.southern  city  limits  is  contemplated. 
Hammond  Chamber  Commerce.  Blue 
Island  Commercial  Club  is  said  to  be  in- 
terested. 

Waukegan,  III. — Waukegan  &  Wood- 
stock Traction  Co.  incorporated  to  con- 
struct an  interurban  railway  from  Wau- 
kegan to  Woodstock.  Capital  $30,000. 
Among  Incorporators:  L.  C.  Roberts,  C. 
A.   Spenny  of  Chicago. 

Madison,  Wis. — Stockholders  of  Chicago 
&  Wisconsin  Valley  R.R.  Co.  voted  to 
change  name  of  company  to  Wisconsin 
Interurban  system  and  to  be^in  work 
next  spring  on  constiucting  line  from 
Sauk  City  and  Prairie  du  Sac  to  Vlroqua 
and  northeast  from  Madison  to  Fond  du 
Lac. 

Mitchell,  S.  D.— South  Dakota  Short 
Line  Ry.  Incorporated  to  construct  an 
electric  railway  from  Mitchell  to  Pierre. 
Capital  $2,000,000.  G.  W.  Adams.  Council 
Bluffs,  Iowa,  is  interested. 

Kansas  City,  Mo. — Kansas  City  and 
Tiffany  Springs  Ry.  Co.  chartered  to  con- 
struct a  railway  from  Kansas  City  to 
Tiffany  Springs,  15  miles.  Capital  $500,000. 
Among  incorporators  are  C.  W.  Chandler. 
Kansas  City.  Mo.;  Henry  G.  Post,  Kansas 
City,  Kan.,  and  Robert  Engleman,  Park- 
viUe,  Mo. 

BIDS     DESIRED. 

New  York,  N.  Y.— Until  Nov.  23  by 
Public  Service  Commission,  First  Dist., 
154  Nassau  Street  (Travis  H.  Whitney, 
Secy.),  for  installation  of  tracks  for 
White  Plains  Road  Rapid  Transit  Rail- 
road,  Borough  of  Bronx. 

Until  Nov.  30  by  Public  Service  Com- 
mission for  First  District,  154  Nassau 
Street,  New  York,  for  constructing  Sec- 
tion 2.  Routes  19  and  22. 

Until  Dec.  7,  constructing  part  of  East- 
ern District  subway,  No.  3,  Route  No.  8, 
tunnel,  under  East  River,  from  Manhat- 
tan, at  Fourteenth  Street,  to  North  Sev- 
enth Street,  Brooklyn. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

♦  Brooklyn,  N.  Y. — Alfred  Craven,  Ch. 
Engr.  Public  Service  Commission,  tor 
First  Dist.,  approved  award  of  contract 
by  New  York  Municipal  Railway  Corpora- 
tion to  Chas.  A.  Myers  Contracting  Co.. 
Inc..  foot  Stagg  Street,  Brooklyn,  for 
grading,  removing  existing  tracks,  laying 
new  tracks  and  special  work,  installing 
contact  rail  and  other  electrical  works, 
etc..  in  Improvements  now  being  made  by 
company  In  its  Fresh  Pond  Road  yard  in 
Queens  Borough,  at  $17,123. 

♦Public  Service  Commission  for  First 
District  has  approved  award  by  New  York 
Municipal  Railway  Corporation  of  a  con- 
tract to  Conners  Bros.  Co.,  Inc.,  Kings- 
bridge  Road,  New  York,  for  construction 
of  second  section  of  elevated  railroad  in 
Jamaica  Ave.  for  $726,168.  The  work  In- 
cludes erection  of  steel  work  between 
Walnut  Street  and  ClifEside  Avenue. 

Brooklyn,  N.  Y. — Lowest  bid  opened 
Nov.  5  by  Public  Service  Commission  for 
First  District.  New  York,  for  station 
finish  for  11  stations  on  the  Broadway- 
Fourth  Avenue  subway  submitted  by  A. 
L.  Guidone  &  Son,  131  East  Twenty-third 
Street,  New  York,  at  $513,654. 

♦  New  York,  N.  Y. — Contract  awarded 
American  BrldKe  Co..  30  Church  Street, 
by  New  York  Municipal  Railway  Corpora- 
tion, which  has  been  approved  by  the 
Public  Service  Commission,  for  furnish- 
ing steel  to  be  used  in  third  tracking  and 
reconstructing  the  elevated  railroad,  as 
follows:  $43  per  ton  for  Fulton  Street  line, 
total  $623,509;  $45  per  ton  for  Coney 
Island  terminal,  total  $888,000;  $48  per  ton 
for  East  New  York  third  tracking,  and  $42 
per  ton  for  Brigliton  Beach  reconstruc- 
tion, total   $88,200. 

♦  Lebanon,  Tenn. — Contract  for  con- 
structing Nashville  &  Eastern  Ry.  from 
Lebanon  &  SmithvlUe,  35  miles,  awarded 
to  Myers  Constr.  Co..  Chicago,  III.  C.  T. 
Edwards,  Nashville,  said  to  be  interested. 


RAILROADS 


PROPOSED     WORK. 

Cleveland.  Ohio.  —  At  recent  election 
citizens  voted  $1,600,000  bonds  as  city's 
share  of  cost  of  eliminating  grade  cross- 
ings. City  Engineer  has  been  Instructed 
to  prepare  plans  for  eliminating  East  Side, 
Pennsylvania  and  Nickel  Plate  Railroad 
grade  cros.slnKs.  I'rniect  may  not  be  taken 
up  for  several  months. 
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Mount  Vernon,  Wash. — Reported  Puget 
Sound  &  Cascade  Rallwav  Company  will 
extend  line  west  from  Clear  Lake  to 
Mount  Vernon,  a  distance  of  seven  miles, 
and  three  miles  east  of  present  terminus. 

North  Yakima,  Wash. — Cascade  Lum- 
ber Co.,  North  Yakima,  Is  reported  taking 
steps  to  construct  a  logging  railroad 
standard  gage,  12  miles  long,  with  ii 
miles  of  branches  and  spur  tracks,  to 
timber  holdings  in  Teanaway  Basin. 

BIDS     DESIRED. 

San  Francisco,  Cal. — Reported  desired 
until  Nov.  24  by  Board  Public  Works  for 
constructing  a  railroad  from  Rosasco  to 
the  Hetch  Hetchy  dam  site;  estimated 
cost  $1,700,000.     Address  City  Engineer. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

Boston,  Mass. — City  Council  has  appro- 
priated $300,000  for  erecting  a  two-story 
anne.x  to  public  library  on  Bladgen  Street. 

Marlboro,  Mass. — Berry  &  Davidson, 
Boston,  are  architects  for  2-story  brick 
high  school  to  cost,  with  equipment, 
$38,000.  E.  D.  Howe,  Chmn.  Construction 
Committee. 

Taunton,  Mass. — Governor  and  Council 
approved  plans  tor  $65,000  armory  to  be 
erected  here. 

East  Providence,  R.  i. — Issue  of  $75,- 
000  school  bonds  contemplated. 

Providence,  R.  I. — Erection  of  $300,000 
high  school  at  Pond  and  Winter  Streets 
contemplated.  It  may  be  some  time  be- 
fore matter  is  taken  up.  City  to  prepare 
plans. 

Bath,  N.  Y. — Steuben  County  voted 
?30,000  bonds  for  County  Tuberculosis 
Hospital. 

East  Aurora,  N.  Y.-r-Election  to  be  held 
Dec.  3  to  vote  $125,000  bonds  to  erect 
high  school  according  to  plans  by  Harris 
&  Merritt,  Buffalo.  Harry  G.  Henshaw, 
City   Clk. 

Hackensack,  N.  J. — Citizens  of  Tea- 
neck   voted  $40,000  bonds   for   new  school. 

Jersey  City,  N.  J. — Bonds  amounting  to 
<30,000  for  erecting  addition  to  Hudson 
County  Insane  Hospital  at  Snake  Hill  re- 
ported sold. 

New/ark,  N.  J.— Citizens  voted  $1,500,000 
bonds  to  erect  city  memorial  building. 
Address  Memorial  Building  Committee, 
City   Hall. 

Summit,  N.  J. — Mayor  Francis  H.  Ber- 
gen signed  ordinance  providing  $20,000 
bond  issue  for  purchasing  site  for  new 
high    school. 

Claysvllle,  Pa. — Bonds  voted  for  erect- 
ing new  school. 

Lewistown,  Pa. — Citizens  voted  $100,000 
bonds  to  erect  high  school.  J.  Harry 
Stanton,    Secy.    Council. 

Marcus  Hook,  Pa. — Erection  of  school 
costing  $80,000  contemplated. 

Philadelphia,  Pa. — Contracts  about  to 
he  let  by  Bd.  Education  for  erecting 
Kensington  High  School  and  school  at 
Westmoreland  and  B  Streets.  J.  Horace 
Cook,    Archt.,    City    Hall. 

Baltimore,  Md. — Board  of  Estimates 
•considering  $1,500,000  bond  issue  for 
erecting  additional  schools. 

School  Board  selected  site  on  Linwood 
Avenue,  Patterson  Park,  for  proposed 
school;    cost  about   $100,000. 

Suffolk,  Va. — See  "Sewerage  and  Sew- 
age  Disposal." 

Jacksonville,  Fla. — School  bonds  amount- 
ing to  $500,000  sold. 

Marion,  Miss. — County  Board  of  Super- 
visors at  Meridian  will  issue  $100,000 
agricultural  high  school  bonds  to  erect  a 
school  in  Marion. 

Pontotoc,  Miss. — Court  House  bonds 
amounting  to  $75,000  have  been  sold  by 
Board  of  Supervisors. 

Hopklnsville,  Ky.— Citizens  voted  $100,- 
OOO  bonds  for  erecting  schools. 

Lexington,  Ky. — Citizens  voted  to  issue 
$100,000   bonds   for  erecting   three  schools. 

Alliance,  Ohio. — Citizens  voted  100,000 
bonds    for   erecting   additions    to    schools. 

Ashtabula,  Ohio.— Citizens  voted  $40,000 
bonds  for  schools. 

Bellbrook,  Ohio. — Citizens  voted  $30,000 
bonds    to    erect    town    hall. 

Cleveland,  Ohio. — Citizens  voted  $1,- 
000,000  for  new  .schools  and  $100,000  for 
comfort   stations. 

Columbus,  Ohio. — Contracts  about  to  be 
let  by  Rusk  &  Sheets,  Archts.,  of  Colum- 
bus, for  erecting  following  buildings: 
Centralized  school  in  Preble  County,  cost 
$30,000;  town  hall  at  Pataskala.  cost 
$20,000,  and  .school  in  Urbana  Township, 
Champaign  County. 

Dayton,  Ohio. — See  "Sewerage  and 
Sewage  Disposal." 


Eaton,  Ohio.— Citizens  voted  $250,000 
bonds  for  court  house.  A  three-story  and 
basement,  limestone,  steel,  marble  arid 
bronze  building  is  contemplated,  but  noth- 
ing definite  has  been  done  about  the 
matter. 

Masslllon,  Ohio. — Plans  being  prepared 
by  Richard  McCarty  &  Bulford,  Hartraan 
Building,  Columbus,  for  cottage  to  be 
erected  at  Masslllon  State  Hospital  by 
Ohio  Board  Administration,  Columbus. 
Cost  $70,000. 

Oakwood,  Ohio.— Citizens  voted  $50,000 
bonds  for  school  improvements. 

Sugarcreek,  Ohio. — Citizens  voted  $20,- 
000    bonds    for   erecting   township   hall. 

Toledo,'  Ohio. — Citizens  voted  $1,000,- 
000  school  bonds. 

Warwood,  Ohio.— Bd.  of  Educ.  of  Rich-, 
land  Dist.  has  voted  to  annul  $50,000  bond 
election  carried  last  January  and  to  call 
new  election  to  vote  on  $85,000  bond  issue. 

West  Richfield,  Ohio. — Citizens  of  Rich- 
field Township'  voted  $40,000  bonds  to 
erect  central  school  on  present  school 
site  between  East  and  West  Richfield. 

Xenia,  Ohio. — Issue  of  $135,000  bonds 
for  erecting  new  high  school  contem- 
plated. 

Jollet,  III. — Plans  prepared  by  H.  E. 
Hewitt,  of  Peoria,  for  proposed  Eastern 
Avenue  school;  cost  about  $40,000. 

Mendota,  III. — Citizens  voted  $75,000 
bonds  for  erecting  high  school. 

Kenosha,  Wis. — Kenosha  County  con- 
templates erecting  insane  asylum.  Ad- 
dress  County  Clerk. 

Harlan,  lov/a. — The  high  school  is  to  be 
three  stories  and  basement,  brick,  with 
concrete  foundation;  cost  $90,000. 

Mason  City,  Iowa. — Erection  of  $250,000 
high  school  under  consideration.  Ad- 
dress  Board   of  Education. 

Duluth,  Minn. — Plans  being  prepared 
by  Kelly  &  Williams,  First  National 
Bank  Building,  for  proposed  Morgan 
Park    School.     Probable   cost   $100,000. 

Minneapolis,  Minn. — Dunwoody  Inst, 
considering  erecting  industrial  and  me- 
'hanical  school  building  between  Aldrich 
,4venue  and  the  railroad.  C.  A.  Prosser 
Director. 

Bd.  Trustees  St.  Barnabas  Hospital 
considering  erecting  an  administration 
building,  pavilion,  dispensary  and  clinical 
building,  at  cost  of  about  $350,000. 

Northfield,  Minn. — Trustees  of  Carlton 
College  planning  to  erect  men's  dormi- 
tory;  cost  approximately  $110,000. 

St.  Paul,  Minn. — State  Board  of  Invest- 
ment approved  Nov.  1  loans  from  the 
state  school  fund,  aggregating  $200,000, 
the  largest  are  school  buildings  at  Sauk 
Center,  $50,000;  four  drainage  ditches 
Faribault  County.  $71,000.  Town  of  Car- 
penter, $14,000,  and  Town  of  Cross  River, 
$9,000,  for  roads  and  bridges. 

Clark,  S,  D. — Citizens  voted  $30,000 
bonds    for    erecting    new    high    school. 

Kansas  City,  Mo.  —  Mayor  has  signed 
ordinances  authorizing  $125,000  for  police, 
$125,000  for  hospitals  and  $100,000  for 
improving   station   park. 

Osceola,  Ark. — Osceola  and  Little  River 
Roads  Districts  have  sold  $220,000  bonds. 
It  is  reported  50  miles  of  hard  surfaced 
road,  25  miles  of  which  are  concrete,  are 
to  be  built. 

Houston,  Tex. — See  "Sewerage  and 
Sewage  Disposal." 

Loveland,  Col. — Citizens  voted  Nov.  1, 
$90,000  bonds  for  erecting  high  school. 
Bids  for  bonds  will  be  received  Nov.  18. 
Dr.  Mary  N.  Keeler,  Secy.  Board  Educa- 
tion. 

Pueblo,  Col. — Election  soon  to  be  held 
to  vote  on  question  of  erecting  city  hall 
and  auditorium. 

Seattle,  Wash. — See  "Miscellaneous." 

Seattle,  Wash. — Port  Commission  (C.  E. 
Remsberg,  Secy.),  is  taking  steps  to  erect 
four-story  reinforced-concrete  storage 
building  adjoining  grain  elevator  at  foot 
of  Hanford  Street;  cost  $150,000.  A.  J. 
West,   Chief  Engineer. 

Plans  approved  by  Port  Commission  for 
proposed  fish  cold  storage  warehouse  to 
be  erected  on  East  Waterway;  cost  ap- 
proximately $30,000. 

Berkeley,  Cal. — Bonds  amounting  to 
$1,800,000  for  erecting  University  of  Cali- 
fornia building  sold. 

Redding,  Cal. — lieported  plans  prepared 
for  school  to  be  erected  at  Pine  and 
Larkin   Streets;   estimated  cost  $82,000. 

Richmond,  Cal. — .1.  T.  Narbett  and  J. 
O.  Ogborn,  Richmond,  engaged  to  pre- 
pare plans  for  city  hall  to  be  erected  on 
Macd&nald  Avenue  and  Twenty-third 
Street. 

San  Francisco,  Cal. — Supervisors  Build- 
ing Committee  recommends  sale  of  $250,- 
000  hospital  bonds  for  erecting  ofllce 
building  at  Grove  and  Polk  Streets  for 
Health  Dept.   in   the  Civic  Center. 

Salt  Lake  City,  Utah. — Reported  erec- 
tion of  public  bath  costing  probably  $260,- 
0110  being  considered.     Address  City  Clerk. 


Orofino,  Idaho. — City  engaged  Robert  B. 
Swadener,  Box  121,  Oroflno,  to  prepare 
plans  and  estimates  for  two  Improvement 
districts,  about  7  or  8  blocks,  to  be  paved 
with  concrete,  and  sidewalks  and  curbing 
included.    Contract  to  be  let  In  the  spring. 

Rexburg,  Idaho. — A  stone  court  house 
costing  $30,000  Is  to  be  erected.  Contract 
will  probably  be  let  in  the  spring.  John 
Hegsted,  County  Clerk. 

Long  Branch,  Ont. — School  Trustees 
having  plans  prepared  for  $26,000  school 
to  be  erected  on  Lakeshore  Road. 


BIDS     DESIRED. 

Providence,  R.  I. — Until  Nov.  22,  ac- 
cording to  reports  Bd.  Contract  &  Supply, 
for  erecting  grammar  school  on  Cole  and 
Luzon  Avenues,  Second  Ward;  cost 
$150,000.  Stone,  Carpenter  &  Sheldon, 
Archts.,   49   Westminster  Street. 

Nevt  York,  N.  Y.— Until  Dec.  1,  by 
Marcus  M.  Marks,  Pres.  Borough  Man- 
hattan, for  furnishing  material  and 
erecting  a  building  on  W.  Thirtieth 
Street  to  be  used  as  a  court,  jail  and 
place  of  detention  for  women;  also 
plumbing,  gasfltting,  vacuum  cleaning, 
refrigerating  system,  etc.;  heating  and 
ventilating;  electrical  work;  elevator, 
dumbwaiter,  etc.  Griffin  &  Wynkoop,  30 
Church  Street,  architects.  Total  security 
$82,000. 

New  Providence,  N.  J. — Until  Nov.  15, 
by  Board  Education,  for  furnishing  mate- 
rial and  erecting  addition  to  grade  school; 
also  heating  and  ventilating  and  elec- 
trical work.  John  Noble  Pierson  &  Son, 
Archts.,  130  Smith  Street,  Perth  Amboy. 

Canton,  Ohio. — Reported  desired  until 
Nov.  22,  by  W.  C.  Lane,  Clk.  Bd.  Educ, 
for  erecting  Daniel  Worley  school,  3-story 
and  basement  55  x  102  ft.  Probable  cost 
$80,000.  Edmund  Herman,  Archt.,  Central 
Savings  Bank  Building. 

MIddletown,  Ohio.— Until  Dec.  18  by 
James  A.  Wetmore,  Acting  Supervising 
Archt.,  Washington,  D.  C,  for  construc- 
tion, complete  (including  plumbing,  gas 
pining,  heating  apparatus,  electric  con- 
duits and  wiring,  lift  and  approaches), 
of  U.  S.  Post  Ofl[lce,  Middletown.  Adver- 
tised  in   Engineering  Record. 

Humboldt.  Tenn. — Until  Dec.  20  by 
James  A.  Wetmore,  Acting  Supervising 
Archt.,  Washington,  D.  C,  for  construc- 
tion, complete  (including  mechanical 
eouipment  and  approaches),  at  U.  S.  Post 
Office,  Humboldt. 

Brighton,  Iowa. — Reported  desired  until 
Nov.  15,  by  Secy.  Board  Education,  fgr 
erecting  brick  high  school.  Probable  cost 
$25,000.        Proudfoot.      Bird     &     Rawson, 

Archts.,   Des  'Moines. 

Rowley.  Iowa. — Reported  desired  until 
Nov.  29,  by  Board  Education,  for  erecting 
school.  Probable  cost  $25,000.  Chas.  A. 
Dieman.  Co.  Archt.,  405  Granby  Building, 
Cedar  Rapids. 

Ortonvllle,  Minn. — Until  Dec.  4  by  Bd. 
Educ.  (R.  B.  Hudson,  Secy.),  for  furnish- 
ing material  and  erecting  a  high  school; 
also  plumbing,  ventilating  and  heating 
and  electrical  work.  E.  F.  Bromhall, 
Archt.,  Alworth  Bldg. 

Emporia,  Kan. — Reported  desired  un- 
til Nov.  30,  by  E.  T.  Hackney,  Pres.  Bd. 
Administration,  Topeka,  for  erecting  4- 
story  and  basement  68  x  268  ft.  admin- 
istration building.     Probable  cost  $175,000. 

C.  H.  •  Chandler,  State  Archt.,  Capitol 
Building,   Topeka. 

Carlsbad,  Tex. — Reported  desired  until 
Nov.  20  by  Commissioners  Texas  Tuber- 
cular Sanitarium  at  Carlsbad,  for  erect- 
ing buildings;  cost  about  $100,000. 

Cold  Spring,  Tex. — Until  Nov.  20  by 
William  McMurry,  County  Judge,  for 
erecting  three-story  and  basement  fire- 
proof court  house.  Lane  &  Dowdy, 
Archts.,   Houston. 

Fort  Mason,  Cal. — Until  Nov.  ,24  by 
Constructing  Quartermaster,  Fort  Mason, 
for  constructing  (including  plumbing, 
heating  and  lighting)  addition  to  Nurses' 
Dormitory,  Letterman  General  Hospital. 

Cavlte,  P.  I. — Until  Jan.  4,  by  Bureau 
Yards  &  Docks,  Navy  Dept.,  Washington, 

D.  C.  (H.  R.  Stanford,  Ch.),  tor  power 
house  and  operating  building  of  rein- 
forced-concrete and  steel  construction 
and  three-quarter  wood  construction  for 
commanding  officers  at  naval  station, 
Cavite. 


PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

Fall  River,  Mass. — Following  are  four 
lowest  bids  opened  Oct.  26  by  Mayor  for 
remodeling  old  county  Jail  into  cltv  alms- 
house: Darling-SIade  Constr.  Co.,  New- 
port, $93,000;  John  Crowe  Co.,  $98,681; 
McNally  Constr.  Co.,  $102,200;  Puleston  & 
McDougall,  $103,000  (bidders  of  Fall  River 
unless  otherwise  stated). 

Holyoke,  Mass. — Following  are  four 
lowest  bids  received  by  Board  of  Public 
Works  lor  erecting  proposed  Isolation 
Hospital:  J.  H.  Fowles  &  Son,  Holyoke, 
$36,418;  Joseph  Lalibertle,  $37,989:  Louis 
Carreau  &  Son,  $38,491;  A.  D.  McCormick, 
$38,500.  A 


^Providence,'  R.  I. — Contracts  for  erect- 
ing dormitory  at  State  Home  and  School 
(bids  opened  Oct.  28)  awarded  as  follows: 
General  contract,  to  Cruise  &  Smiley, 
Pawtucket,  at  $18,500;  plumbing,  D.  F. 
Holmes,  Providence,  $3,167;  heating,  J.  J. 
Hurley  &  Co.,  Boston,  Mass.,  $2,875. 
Clark  &  Howe,  Archts.,  Turk  Head  Build- 
ing. 

East  Rutherford,  N.  J. — Lowest  bid 
opened  Oct.  28  for  erecting  school  on 
Vreeland  Avenue  submitted  by  Magee 
Constr.  Co.,  Newark,  at  $31,581,  and  for 
plumbing,  William  Fleming,  East  Ruther- 
ford, at  $2,388.  John  T.  Simpson,  Archt., 
Newark. 

-^Newark,  N.  J, — Contracts  awarded  by 
Public  Buildings  Committee  of  Common 
Council  for  erecting  laboratory  at  City 
Hospital  as  follows;  General  construc- 
tion, E.  M.  Waldron  Co.,  Inc.,  207  Market 
Street,  $29,484;  plumbing,  James  F.  Kelly, 
126  S.  Fourteenth  Street,  $4,990;  heating, 
Jaehnig  &  Peoples,  Inc.,  221  Thirteenth 
Avenue,  $1,998;  electrical  work,  Beaver 
Engineering  Co.,  59  Mechanic  Street,  $944. 

-^Wlldwood,  N.  J. — Contract  awarded 
by  Board  of  Education  to  Richman 
Constr.  Co.,  Moorestown,  for  erecting 
two-story  high  school.  Clyde  S.  Adams, 
Archt.,  1233  Arch  Street,  Philadelphia,  Pa. 

Lebanon,  Pa. — Following  are  four  low- 
est bids  opened  Nov.  3  by  Board  of  City 
School  Controllers  for  erecting  new  high 
school: 

General  construction:  T.  W.  Finn,  Al- 
toona,  $194,300;  Tltzel  &  Kuhn,  Lan- 
caster, $207,169;  Melton  Constr.  Co., 
Washington,  D.  C,  $209,995;  Dawson 
Constr.   Co.,   Pittsburgh,    J212,000. 

Heating  and  ventilating:  Everette  & 
Overdeer,  Lancaster,  $29,400;  Wyoming 
Engineering  Constr.  Co.,  Wllkes-Barre, 
$29,983;  George  W.  Schreiber,  Lebanon, 
$29,990;  National  Heating  &  Ventilating 
Co.,  Philadelphia,  $31,400. 

Plumbing:  Everette  &  Overdeer,  Lan- 
caster, $15,650;  E.  R.  SchoUenberger, 
Hamburg,  $16,140;  John  Lowry,  Jr.,  New 
York,  N.  Y.,  $20,080;  John  G.  Schaum, 
$20,165. 

Lowest  bid  for  electrical  work  by 
United  Electric  Constr.  Co.,  Philadelphia, 
at  $12,965. 

-^^Philadelphia,  Pa. — Melody  &  Keating, 
1218  Chestnut  Street,  have  contract  for 
erecting  two-story  concrete  and  stone 
school  on  Bustleton  Avenue  and  Welsh 
Road  for  Bd.  Educ;  cost  $40,440. 

^Baltimore,  Md. — Contract  for  erecting 
U.  S.  immigrant  station  awarded  William 
Dall  Co.,   Cleveland,   Ohio,   at  $267,688. 

Charleston,  W.  Va. — Lowest  bid  received 
for  erecting  addition  to  court  house  sub- 
mitted by  George  F.  Gates  Co.,  at  $49,400. 
David  Dick,  Archt.,  24  Citizens  National 
Bank  Building. 

y^Dayton,  Ohio. — Contract  for  excavat- 
ing, reinforced  and  common  concrete,  ma- 
sonry and  cut  stone  for  addition  to  Steele 
High  School  (bids  opened  Nov.  1)  awarded 
Structural  Concrete  Co.,  Dayton,  at  $23,- 
900.  Edward  J.  Mountstephen,  Archt., 
803  U.  B.  Building. 

+Logan,  Ohio. — Contract  for  erecting 
U.  S.  Post  Ofiace  awarded  A.  W.  Lane,  19 
La  Salle  Street,  Chicago,  111.,  at  $42,820. 

Seymour,  Ind. — Following  are  four  low- 
est bids  opened  Oct.  30  by  Supervising 
Architect.  Washington,  D.  C,  for  erecting 
U.  S.  Post  Office — (a)  limestone,  (b)  sand- 
stone: Callahan-Mandl  Co.,  814  Reaper 
Block,  Chicago,  111.,  (a)  $47,700,  (b)  $50,- 
000;  J.  Fred  Beggs,  Scottsburg,  (a)  $49,- 
.500;  George  W.  Stiles  Constr.  Co.,  Rookery 
Building,  Chicago,  111.,  (a)  $49,600: 
Charles  W.  Gindele  Co.,  3333  South  La 
Salle  Street,  Chicago,  111.,  (a)  $50,500; 
Dunlap  &  Co.,  Columbus,  Ind.,  (b)  $53,- 
697;  Christ  Kanzler  &  Son,  Evansville,  (b) 
$56,445;  Bedford  Stone  &  Constr.  Co.,  In- 
dianapolis,  (b)   $56,700. 

^Oakwood,  III. — Contract  awarded  Wil- 
liam Kuntz  of  Rantoul,  for  erecting  Oak- 
wood   township   high  school  at  $30,475. 

*Peorla,  III.— General  contract  for 
erecting  jail  awarded  by  Board  of  Super- 
visors to  Reinhard  Iben  of  Peoria,  at 
$39,827,  and  cell  house  to  the  Van  Dorn 
Iron  'Works  of  Cleveland,  Ohio,  at  $35,- 
672. 

Merrill,  Wis. — Following  are  four  lowest 
bids  opened  by  Supervising  Architect, 
Washington,  D.  C,  Nov.  1  for  erecting 
U.  S.  Post  Office— (a)  limestone,  (b) 
sandstone:  John  Lauritzen,  Fergus  Falls, 
Minn.,  (a)  $53,900;  Charles  W.  Gindele  Co., 
3333  La  Salle  Street,  Chicago,  111.,  (a) 
$54,500;  George  W,  Stiles  Constr.  Co., 
Rookery  Building,  Chicago,  111.,  (a)  $54,- 
624;  Balkin  Constr.  Co.,  1541  Monadnock 
Block,  Chicago,  111.,  (a)  $55,467;  Callahan- 
Mandl  Co.,  814  Reaper  Block,  Chicago, 
111.,  (b)  $60,000;  Northern  Constr.  Co.,  421 
Milwaukee  Street,  Milwaukee,  (b)  $60,822; 
James  Devault,  Canton,  Ohio,  (b)  $60,900; 
W.  H.  Fissell  &  Co.,  Marbrldge  Building, 
New  York,  N.  Y.,  (b)  $61,400. 

♦Luthers,  Iowa. — Contract  for  erecting 
school  (bids  opened  Oct.  8)  awarded  W.  F 
Mitchell  &  Co.,  Des  Moines.  C.  H.  Pat- 
terson, Secy.  Bd.  Education. 

Hiawatha,  Kan. — Following  are  four 
lowest  bids  opened  Nov.  1  by  Board  Edu- 
cation for  erecting  the  high  school  (J.  H. 
Felt  &  Co.,  Archts..  Kansas  City,  Mo.): 
Central  Concrete  Constr.  Co.,  Kansas 
City,  Mo.,  $53,650  (awarded  contract) ;  E 
B.  Cosby,  Kansas  City,  $53,790;  John  E. 
nderson  &   Son,   Kansas  City,   Mo.,   $57,- 


196 


ENGINEERING    RECORD 


Vol.  72,  No.  20 


-  ■^OariM  mn  tow  tow 
■ D.  C-IBr  araet 


,  Mmk— Oontraet  lor  araet- 

•IM*  MonMl   Seboel   (bid* 
Kott.  Si  •«•!«««  C.  I^Orur  Ooa- 
Oa..  KuMM  aty.    CC  K.  B< 


cmitTset    tar 

tar  IM»t  aad  Dunb 

~  N«v.  t).  ««»rdad 

•aaujr,  D^ltoa.  at 

.    aai    ifcuDbtBC    to 

^   *  Wkltak  ««  AaatSTM  tl,*». 

C  SL^i««  *  B(*^  AtekML.  AaatliL 


■widod     eMkUaet); 

I  A  OOL.  B«M7  HWIMtM,  nn.- 

^^  CMatr.  *  Kac  Otk.  dma^a 

Aw.   n«Mtt.   W.   T.   BMtor  OoMtr. 

.  OMtfrnTMitac.  Jt»,iM.     B3b  * 

for 

_•!  llt.M>.  amt  ■■■11— n  Fliinb- 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 


MA  UwTw  Butt*,  c— UHiptatM  «r*eUn> 
—    1    Dnp«r    mumM    a    t«o-«taty    brIdE 


OlWI    M.   IfaMTVa.  M  MUk  SmM.   U 
nMtMt    far    0f-mimr    aad    h«— iwit 
Unas  lo  ba  •raetad 
•ad   CaaUa  BcrMt; 


M  auumrmu 

flfaproaf  of- 

mSmi  «•  ilU  ar  aii<  firitau  eoon  buUd- 

T.  L«y  *  Cau. 

eaauactara    tor 

II   Cfcaieti    lo  ba  araetad 

aad   Ortaaaa  Mr*a«;    eaat  to- 

"-  $lfjim. 


"•-^-'^TrfTRa-*' 


darMIt  Avaaaa.  Awht.:  "-"to^.  ^^^Z 
■Mat  bouaa  at  IM  K.  SUty-olnlb  Street 
tar  Brixton  BulMlnc  Corp..  coat  JSSO.OOO. 
KnUa  L.  Capall.  ArchU.  140  W.  Bavanty- 
Blnth  Straat;  ll-atory  apartment  no.uso 
at  IM  K.  Saveaty-nlntli  Street,  for  JuUua 
TtahBMta  *  Soaa,  coat  $400,000.  Schwaru 
A  Ot«aa.  Afcbta..  »4T  Fifth  Avenue;  »- 
■lary_M«k    bulkUn*   at   Fourth    Avenue 

-  aad  TWrtaanth  Street  for  Chaa.  A.  Cheae- 
bTMwk  aetata,  coat  IM.OOO.  Walter  H. 
VoMienlac.  lli  Decatur  Street,  BrooUyn. 

'  aad  John  H.  Hollar.  Jr..  »8»  Bedford 
Avaaua.  Brooklyn.  Archta.;  S-atory  brick 
tananMOt  at  Kelly  and  ISTth  Street,  for 
WlUamelte  Conalr.  Co..  coat  t&O.OOO. 
Walter  8.  Schneider,  Archt.,  J45  Fifth 
Aveeae:  $-atory  brick  tenement  at  ISOth 
Straat  aad  Mapea  Avenue  for  Wm.  A. 
DtaoWBd.  coat  MO.OOO.  Chaa.  Schaefer, 
Jr..  Archt..  401  Tremont  Avenue;  altera- 
ttooa  to  t-atory  hrlck  apartment  buUd- 
IBC  at  1>70  Broadway  for  Ptncliot  Eatate, 
eoat  tlttJOM,  Randolph  U.  Almlroty, 
Archt..  SM  Fifth  Avenue. 

Taotatlva  plana  reported  prepared  for 
addition  to  afore  of  Bloomlngdale  Bros., 
on  Liazln(ton  Avenue  and  Sixtieth  Street. 

•vramiaa,  N.  Y.— Plana  belns  prepared 
tor  adllloa  for  All  Salnta  Church.  8.  Sallna 
Straat  and  McUnan  Avenue;  ooat  about 

Haekanaack,  N.  J.— H.  8.  Waterbury, 
lau    Broadway,    New    York,    enxaxed   to 

Capara  plans  for  edlflce  to  be  erected  for 
anorteJ    Reformed    Church    of    Bogota; 
probable  coat  US.OOO. 

Spring  Lake  Beach.  N.  J.— Watson  & 
Ruckle.  ISU  Walnut  Street.  Philadelphia. 
Pa.,  are  architects  for  Hve-story  brick  ad- 
dition to  be  erected  to  Monmouth  Hotel 
at  Sprina  Uike. 

Harrtafturg,  Pa.— Kesher  Israel  Congre- 
Blloa.  Fourth  and  State  Streets,  and 
Chlank  Emuna  Conxrecatlon,  Filbert  and 
North  Streeta,  have  united,  and  It  Is  re- 
ported, contemplate  erecting  new  syna- 
gogue In  the  new  year  to  coat  }S0,0OO. 

Harehey.  Pa, — First  United  Brethren 
Church  contemplalea  erecting  new  edlUce 
and  paraonage  on  Chocolate  Avenue; 
total  coat  about  tCO.OOO. 

Philadelphia,  Pa. — St.  Carthage  Roman 
Catholic  Church  will  erect  two-story 
•tone  edlOce  at  Slxlv-seco-  '■iK-i  ••lU 
Cedar  Avenue.  Henon  &  Boyle,  Archts.. 
Fuller   Bulldlr.g. 

Henry  L.  Relnhold,  1S09  Walnut  Street, 
la  architect  for  ten-story  brick  and  ateel 
apartment  house  to  be  erected  for  Central 
KXatea  Corp. 

Scsttdaie,    Pa. — Plans    being    prepared 
C.    Dowler,    Arrott    Bldg.,    for 
•irtck   edlflce  to  be  erected  for 
•  led    Presbyterian    Church;    coat 

Baltlmara.  Md. — Plans  completed  by 
Joseph  Evans  Sperry,  Calvert  Building, 
for  propoaed  alaven-atory  apartment  build- 
ing to  be  araetad  on  Butaw  Place  at 
Untid  Hill  for  Capt  Etoeraon;  cost  about 
I2M,000. 

Norfolk.  Vs.— Plans  being  prepared  for 
four-story  building  to  be  erected  for 
Brambleton  Lodge  No.  &6,  Knlghta  of 
P)'(hlaa.  coat  about  (TS.OOO. ' 

Cincinnati,  Ohio. — Plans  prepared  for 
concrete  and  reinforced  ateel  Y.  M.  C.  A. 
building  to  be  erected  at  Elm  and  Canal 
Straeu:  cost  IMO.OOO. 

C  lava  land,  Ohio.— Cltlxena  voted  In 
uvor  of  the  union  station  agreement 
and  the  freight  terminal  for  Cleveland 
A   Toungstown   R.    K. 

Cvanavllle,  Ind.— Erection  of  eight  or 
nine  atory  building  contemplated  by  Red 
Men;  coat  about  t'S.OOO. 

Indianapolis,  Ind.— Strand  Theater  Co., 
m  «.  Michigan  Avenue,  Chicago.  IlL,  haa 
laaaed  Lyceum  Theater  here  and  Inienda 
raeonatrvcting  and  remodeling  at  a  coat 
of  ita.MO. 

OalroH.  Mich.— Contract  wUI  soon  ba 
M  for  aracting  theater,  atore  and  office 
bylldlng  on  Oratlot  Avenue  for  Boulevard 
TiMatar  Co.  (J.  C.  KItter.  1069  Field 
Avamie,  Becy.  and  Treas.l.  C.  Howard 
Crane.  Archt.,  UU  Dime  Bank  Building. 

Oraad  Raplda,  Mich.— Contract  aoon  to 
be  let  for  erecting  bakery  for  Grand 
Raplda  Bread  Co.  John  Ablacfalager  A 
" Chicago,  III.,  ArchU. 
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,_  III. — Plana  prepared  for  three. 

atory  and  basement  brick  and  stone 
buUdIng  to  be  erected  at  6217  BrtMtdway, 
KdSfwatar,  for  Joaeph  Trinz,  4216  Grand 
Boulevard;  ooM  about  1140.000. 

"^J^n«.praparad  by  Adolph  Wer- 
•Ef  **'!.'*•  »>»tod  Street,  for  moving 
gtrtwa  Uieator  to  be  erected  at  N.  Clark 
North  Avenue  for  Frank 
_    ,  ooat  |7(.00O. 

"^?^  will  aoon 'be  let  by   Pennayl- 

<anui  K  R  (Mda  lo  be  opened  Nov.  t) 
for  erecting  a  tnigttl  auilon  here. 

•*<toS}«ito«.  Wla,— W.  F.  Neumann.  320 
OararaO  Bloek.  ta  architect  for  three-story 
and  bwHOMnt  apartmant  building  to  be 
jreciM  at  Van  Buren  and  Martin  Streets 

au/-jt SS*oJ»       "■  ^•'"*"''«  Co;  «>»' 

Minnespolta,  Minn,— Intentale  OH  Co., 
£■  "  Minder.  Mgr.  200  Temple  Court. 
fSI^^^-*  •'*/!  •"  «»«alon  StraM  for 
•re'tion  of  oil  warehouae  and  ttorawr 
tanks. 


St.  Paul,  Minn.— Plans  prepared  for 
^t?r"st!-°eei';   '.%'i\.^.tlt  tl^'Ato. 

*''c^;i.^e'^rcl'2r'lta?e*&.nk.  177  W.  Seventh 
Street,  will  erect  two-story  brick  and 
atone  building  at  Seven  Corners;  cost 
120,000. 

Butte,  Mont.— Tripp  &  Dragstedt,  643  S. 
Main  Street,  contemplate  erecting  apart- 
ment house  at  Main  and  Gold  Streets, 
cost  about  (75,000. 

St.  Louis,  Mo.— Erection  of  Ave  addi- 
tional stories  to  Shubert  Theatre,  Twelfth 
and  Locust  StreeU,  contemplated;  coat 
about  1260,000.  Corner  Realty  Co.  (Festus 
J.  Wade,  Pres.,  4461  Lindell  Avenue), 
owner. 

Galveston,  Tex.— Island  City  Lo<l8e-.NO; 
(6,  Is  considering  plans  for  a  |30,OOU 
Knight  of  Pythias  paU  on  Winnie  Street. 

Ardmore.  Okla.— Keported  plana  com- 
pleted by  W.  H.  Keyser  and  J.  H.  McAtee 
of  Dallas.  Tex.,  for  seven-story  brick  and 
stone  hotel  for  Captain  Whlttington;  cost 
about  $150,000. 

Muskogee,  Okla. — Oklahoma  Baptist 
Hospital  intends  erecting  |40,000  addition 
to  hospital  here. 

Tulsa,  Okla.— Reported  Claude  Tlngley 
and  associates  conlcmpiate  erecting  ten- 
story  reinforced-conerete,  steel,  brick 
and  terra  cotta  office  building  at  Third 
Street  and  Boulder  Avenue;  probable 
cost  $150,000. 

Belllngham,  Wash.  —  Reported  three- 
story,  56  X  125  ft.,  concrete  building  will 
be  erected  at  1214  Commercial  Street  for 
Trezise  Estate;  estimated  cost  $60,000. 

Seattle,  Wash.  —  A.  Warren  Gould, 
American  Bank  Building,  engaged  to  pre- 
pare plans  for  eight-story,  Class  A,  re- 
inforced concrete  building  to  be  erected  at 
Third  Avenue  and  Cherry  Street  for 
James  Moses  of  New  York  City;  cost 
about  $460,000.  A.  L.  Hawley,  Central 
Building,  Is  agent. 

J.  A.  Creutzer,  New  York  Block,  en- 
gaged to  prepare  plans  for  three-story, 
148  z  111  ft.,  apartment  house  to  be 
erected  on  Ravenna  Boulevard  and  Fif- 
teenth Avenue  for  Charles  Cowen;  cost 
$110,000, 

Portland,  Ore, — Central  Labor  Co'uncll 
contemplates  erecting  three-story  build- 
ing; approximate  cost  $176,000. 

Menlo  Park,  Cat. — Plans  prepared  for 
new  chapel  for  St.  Patrick's  Seminary,  to 
be  dedicated  to  memory  of  Archbishop 
Patrick  W.  Uiordan;  approximate  cost 
$100,000. 

Nampa,  Idaho. — Oregon  Short  Line  Ry. 
Company  (J.  R.  Holman,  Ch.  Bngr., 
Portland,  Ore.),  intends  erecting  a  round 
house  to  cost  $25,000. 

BIDS     DESIRED. 

Athens,  Ga.— Until  Dec.  1  by  Building 
Committee  (W.  T.  Forbes,  Secy.)  for 
erecting  a  Y.  M.  C.  A.  building  at  Athens. 

PRICES    AND     LETTINGS, 
itlndlcatea  award  of  contract. 

Brooklyn,  N.  Y,— See  "Electric  Rail- 
ways." 

♦Troy,  N.  Y. — Contract  reported  award- 
ed Charles  P.  Boland  Constr.  Co.,  Troy, 
for  erecting  freight  shed  and  two-story 
brick  office  building,  recently  destroyed 
by  fire,  at  Hoosick  Street  and  Seventh 
Avenue,  for  Boston  &  Maine  R.R.  Co.; 
cost  $30,000. 

•Newark,  N.  J.— Contract  awarded  by 
Newark  Hotel  Investment  Co.  to  George 
■*;  ^\'ii^LP°i,  111  Broadway,  New  York, 
at  $472,000,  for  completing  Park  Place 
Hotel. 

•Qermantown  (P.  o.  Philadelphia),  Pa. 
— Contract  for  erecting  one-story,  brick 
and  concrete  warehouse  for  American 
Jf*  92;. ",!'*"'*'*  Turner  Concrete  Steel 
Co.,  1713  Sansom  Street,   Philadelphia. 

a.tl!l'"i>*''*''"''!'  „Pa-— Contract  awarded 
Stocy  Reeves  &  Sons,  1611  Filbert  Street, 

lffi"s°on  B^tSfd'ing^-    °-^^^<^-^-    Archt., 

R/.h)!Vr'"S!Sl?r.'''  '*?--5,''"t'-a<'t  awarded 
Schutz,  Schreiner  &  piyde.  May  Bldg., 
Pittsburgh,  for  erecting  two-story  bricli 
°c'STc^i"Ao'°'    Pennsylvania ''x^rt^e'r 

R«;K^.rMl);^-iJrkvrnre'''Lfu^ 
tor  erect  riK  brick  hotel  here  for  George  A 
PrV.'i  ••"""^led  cost  $44,000.  VeiTiTn  j: 
m'irD^luth."  ^'"'>"'-  •»'  ^'^'"<"°  ="""- 
*Hauaton,  Tex. — Contract  for  erectlne 
ing  for  Jesiie  H.  Jones  awarded  AmericRn 
?^;?*  f'"^-""."  ^°-  Houston,  at  Mil^rtree" 

nnn  rrrh^"*,")"*  f"  ^"'$450,000  AC 
rmn,  Archt.,  Houston. 


PROPOSED     WORK, 


Woonsocket,  R,  I, — Joseph  G.  Ray  of 
Franklin,  Mass.,  intends  erecting  a  three- 
story  brick  mill  on  Pond  Street,  .380  x 
80  ft. 

Brooklyn,  N.  Y. — Plans  filed  for  one- 
story  brick  shop  to  be  erected  at  Fifty- 
third  Street  and  First  Avenue  tor  E.  W. 
Bliss;  cost  $100,000.  Walter  Pfaelander, 
Archt.,   618  Eleventh  Avenue. 

Elmlra,  N.  Y, — Plans  being  prepared 
for  new  heating  plant  for  entire  group  of 
factories  of  Morrow  Manufacturing  Co.; 
cost  approximately   $100,000. 

Fort  Plain,  N,  Y. — Plans  prepared  tor 
two-story  60  x  185  ft.  factory  to  be  erected 
for  A.  A.  Warath  &  Son. 

New  York,  N.  Y. — Plans  being  prepared 
by  J.  B.  Snook  &  Sons,  261  Broadway,  for 
ten-story  cold  storage  building  to  be 
erected  at  Sixteenth  Street  and  Eleventh 
Avenue  for  Merchants  Refrigerating  Co. 

Gibbstown,  N.  J, — Reported  Du  Pont 
Powder  Co..  Wilmington,  Del.,  will  erect 
plant  No.  2  here. 

Irvington,  N,  J. — Lionel  Manufacturing 
Co.,  365  Ogden  Street,  Newark,  contem- 
plates erecting  factory  here  on  South 
Twenty-first  Street,  to  be  two  stories, 
228  X  235  ft.,  mill  and  concrete  construc- 
tion; cost  $60,000. 

West  End,  Pa. — A.  B.  Davidson,  West 
Seventh  Avenue,  intends  erecting  two- 
storv  grain  elevator  and  warehouse  at 
East  Street  and  West  Sixth  Avenue. 

Durham,  N,  C. — Durham  Steel  Products 
Co.  of  Durham  reported  formed  for  the 
purpose  of  erecting  a  plant  for  manu- 
facture of  war  munitions. 

Gastonia,  N,  C. — Arlington  Cotton  Mills, 
Gastonia,  contemplates  erecting  two- 
story,  205  X  57  ft.,  addition  to  plant;  cost 
about  $20,000. 

Hendersonvllle,  N.  C, — J.  B.  Slrrine  of 
Greenville,  S.  C,  engaged  to  prepare 
plans  for  80  x  50  ft.  mill  and  76  x  22  ft. 
dyehouse  to  be  erected  for  Hendersonvllle 
Hosiery  Knitting  Mill. 

Statesville,  N,    C.  —  StatesvlUe    Cotton 

Mill     Intends  installing    new     machinery 

and   erecting  addition   to  plant;    probable 
cost  $70,000. 

Columbus,  Ga. — Reported  Bibb  Manu- 
facturing Co.,  Thirty-second  and  River 
Streets,  contemplates  erecting  addition 
and  Installing  18,000  spindles  and  other 
machinery,  for  which  plans  have  been 
prepared,   to  cost  $200,000. 

Sylacauga,  Ala. — Avondale  Mills,  Bir- 
mingham, it  is  reported,  intends  enlarg- 
ing cotton  mill  here  at  a  cost  of  $100,000, 
and  will  install  4000  spindles. 

East  Chicago,  Ind. — American  Steel 
Foundries  of  Hammond  contemplates 
erecting  200  x  330  ft.  addition  to  plant 
here. 

Fenton,  Mich.— R.  E.  Paine,  50  Con- 
gress Street,  Boston,  Mass.,  and  others, 
reported  interested  in  extension  and  en- 
largement of  plant  near  Fenton  of  Aetna 
Portland  Cement  Co.,  412  Union  Trust 
Building,   Detroit. 

Flint,  Mich. — Chamber  of  Commerce 
will  erect  two-story,  100  x  275  ft.,  factory 
for  A.  D.  A.  Tire  Co. 

Contract  soon  to  be  let  for  erecting  two- 
story  foundry,  300  x  530  ft.,  for  Bulck 
Motor  Co. 

Monroe,  Mich. — Van  Blerck  Motor  Co. 
intends  enl.arging  plant. 

Muskegon,  Mich. — American  Enameled 
Magnet  Wire  Co.  intends  erecting  a  100  x 
380  ft.  building,  plans  for  which  are  being 
prepared. 

Chicago,  III,— The  Illinois  Steel  Co.,  208 
S.  La  Salle  Street,  is  considering  propo- 
sition of  making  a  $2,500,000  extension  to 
South  Works  plant. 

Galesburg,  III. — The  Coulter  Disc  Co.  is 
to  build  a  plant  to  replace  its  $100,000 
plant  recently  destroyed  by  fire. 

Superior,  Wis. — The  Great  Northern 
Railway  (A.  H.  Hogeland,  Ch.  Engr.,  St. 
Paul,  Minn.),  also  Soo  Line  (C.  N.  Kalk, 
Ch.  Engr.,  Minneapolis),  it  is  reported 
propose  building  new  elevators  here  In 
the  spring. 

Keokuk,  Iowa, — Keokuk  Electric  Metals 
Co.,  it  is  reported,  intends  erecting  a 
plant  to  cost  $100,000. 

Bralnerd,  Minn. — Plans  prepared  by 
Northwestern  Paper  Co.  (T.  T.  Whittler, 
Ch.  Engr.)  for  brick,  i^oncrete  and  steel, 
80  x  410  ft.  paper  and  pulp  mill  to  be 
erected  in  northeast  Bralnerd  at  cost  of 
about  $300,000. 

St,  Paul,  Minn. — Citizens  Ice  &  Fuel 
Co.,  8  W.  Fourth  Street,  contemplates 
erecting  new  ice  storage  plant,  elevators, 
office  and  other  buildings  at  Rice  and 
Sycamore  Streets;   probable  cost  $150,000. 

Butte,  Mont. — Reported  Robert  Cereal 
Mill  Co.  (A.  G.  Robert,  Pres.)  contem- 
plates erecting  flour  and  cereal  mill  here. 

Port  Angeles,  Wash. — Reported  Stand- 
ard Oil  Co.  (John  McLean,  Mgr.),  Rail- 
road Avenue  and  Whatcom  Street,  Seat- 
tle, Wash.,  will  install  three  steel  oil  tanks 
here  and  erect  warehouse  and  office 
building;  probable  cost  $75,000. 

Seattle,  Wash. — U.  K.  Loose.  I.owman 
Bldg.,  reported  interested  in  erecting  tin 
plate  plant  here  to  cost  $2,000,000. 
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BIDS     DESIRED. 

San  Antonio,  Tex. — Until  Dec.  1  for  en- 
larging plant  of  Dixie  Oil  &  Refining  Co.; 
probable  cost  $40,000. 

PRICES     AND     LETTINGS. 

if  Indicates  award  of  contract. 

.^Torrington,  Conn. — Contract  awarded 
by  Coe  Brass  Branch  of  American  Brass 
Co.,  197  Water  Street,  to  Torrington 
Building  Co.,  179  Water  Street,  for  erect- 
ing one-story,  220  x  240  ft.,  brick  and 
steel  rod  mill. 

♦  Buffalo,  N.  Y. — Contracts  awarded  to 
Butler  &  Mills.  Ellicott  Square  Building, 
for  masonry,  and  to  August  Feine  &  Sons, 
The  Terrace,  for  steel,  for  one  and  two 
story  brick  and  steel  foundry  and  ma- 
chine shop  to  be  erected  at  Grant  Street 
and  the  New  York  Central  R.R.  for 
Unique  Brass  Foundry  Co.,  25  Illinois 
Street. 

♦New  York,  N.  Y. — Contracts  awarded 
MacArthur  Concrete  Pile  &  Foundation 
Co.,  11  Pine  Street,  New  York,  for  cover- 
ing concrete  pile  foundations  for  the  fol- 
lowing: Grain  elevator.  Standard  Tilton 
Milling  Co.,  Alton,  111.;  mill  building, 
Paterson  Parchment  Paper  Co.,  Passaic, 
N.  J.;  factory  building.  Electric  Auto- 
Lite  Co.,  Toledo,  Ohio.  Mills,  Rhines, 
Bellman   &   Nordhofif,   Archts.,    Toledo. 

♦Norrlstown,  Pa. — Contract  for  erect- 
ing three-story  brick,  steel,  concrete  and 
terra  cotta  bottling  house  for  Adam 
Scheldt  Brewing  Co.  awarded  Philip  Hai- 
bach  Contr.  Co.,  Philadelphia;  cost  $70,- 
000.  Peuckert  &  Wunder,  Archts.,  310 
Chestnut  Street,  Philadelphia. 

♦Baltimore,  Md. — Contract  awarded  by 
Curtis  Bay  Distilling  Co.  for  erecting  67 
steel  tanks  on  factory  site  at  Curtis  Bay 
to  Chicago  Bridge  &  Iron  Co.,  1300  West 
105th  Street,  Chicago,  111.;  approximate 
cost  ?250,000. 

♦Winter  Haven,  Fla. — Contract  awarded 
Steel  Products  Company,  232  East  Broad 
Street,  Savannah,  Ga.,  for  constructing  a 
power  house  and  machine  shop  annex  for 
the  Winter  Haven  Water,  Ice  &  Light 
Company. 

♦Selma,  Ala.  —  Contracts  reported 
awarded  by  Proctor  &  Gamble,  Fourth 
and  Main  Streets,  Cincinnati,  Ohio,  own- 
ers of  Buckeye  Cotton  Oil  Co.  here  to 
Thomas  Purvis  of  Selma,  for  additions  to 
plant;  cost  about  $40,000. 

New  Orleans,  La. — Lowest  bid  received 
by  Sam  Stone,  Jr.,  Archt.,  602  L  &  L  & 
G  Building,  for  erecting  concrete  and 
brick  wareiiouse  and  grain  elevator  for 
John  T.  Gibbons  Co.,  231  Poydras  Street, 
submitted  by  Julius  Koch,  219  Carondelet 
Street;  cost  about  $2S0,000. 

♦Cleveland,  Ohio.  —  Crowell-LundotE- 
Little  Co.  are  contractors  for  five-story 
brick  addition  to  be  erected  to  plant  of 
Warner  &  Swasey  Co.,  5809  Carnegie 
Avenue.  S.  E.;  cost  $70,000.  Osborn  En- 
gineering Co.,  Engineers  Bldg.,  prepared 
plans. 

♦Detroit,  Mich.  —  Reported  contract 
awarded  Wisconsin  Bridge  &  Iron  Co., 
505  Moffat  Block,  for  erecting  50  x  350  ft. 
building  adjacent  to  plant  3  of  Studebaker 
Corp.,  Brush  and  Piquette  Streets. 

♦Grand  Haven,  Mich. — Contract  for 
erecting  60  x  120  ft.  addition  to  plant  of 
American  Knitting  Co.  awarded  George 
Mcintosh. 

♦Springfield,  III. — Contract  awarded  by 
Western  Carbridge  Co.,  for  erection  and 
equipment  of  a  $100,000  power  plant  to 
Urbauer-Atwood  Heating  Co.,  of  St. 
Louis,  Mo.  About  forty  other  buildings 
are  to  be  erected  on  the  site  of  the  new 
plant  five  miles  north  of  Springfield.  Dr. 
E.   F.  Hitch,   manager. 

♦Los  Angeles,  Cat. — Contract  reported 
awarded  to  F.  O.  Engstrura  Co.,  Los  An- 
geles, and  Llewellyn  Iron  Works  Los 
Angeles,  for  work  in  connection  with  first 
unit  of  borax  refining  plant,  consisting 
of  refinery  buildings,  boiler  and  power 
plant  and  storage  warehouses,  contem- 
plated by  American  Trona  Co.  at  San 
Pedro.  This  plant  when  completed  is  to 
consist  of  five  units.  Other  four  units 
to  be  erected  as  needed. 


MISCELLANEOUS 


PROPOSED     WORK. 

Park  Improvements — Louisville,  Ky. — 
Park  Commis.sioners  have  provided  in  the 
budget  $123,800  for  extensive  additions 
and   improvements  to  the  park  system. 

Park  Bonds — Cincinnati,  Ohio. — Citizens 
voted  in  favor  of  $1,250,000  park  and 
playground  bonds. 

Subway  —  Cleveland,  Ohio.  —  Citizens 
voted  in  favor  of  the  Barber  subway 
grants. 

Park  Bonds — Toledo,  Ohio. — Citizens 
voted   $750,000  park  and  boulevard   bonds. 

Park  Improvements — Rocky  River,  Mich. 

—Citizens   voted  $40,000  park   bonds. 

Park  Improvements — West  Chicago,  III. 
—The  $1,000,000  park  Improvement  bonds 
have  been  sold  by  the  West  Chicago  Park 
Commissioners. 


Transmission  Line — Marengo,  Iowa. — 
Iowa  Electric  Co.,  Marengo,  applied  to 
State  Board  of  Railroad  Commissioners 
for  a  franchise  to  erect  and  operate  a 
transmission  line  from  Marengo  to 
Victor. 

Park   Improvement — Kansas  City,   Mo. — 

See  "Public  Buildings  and  Schools." 

Transmission  Line — Newport,  Ark. — 
Arkansas  Light  &  Power  Co.,  Newport, 
it  is  reported,  contemplates  constructing 
a  transmission  line  from  Newport  to 
Tuckerman. 

Park  Bonds — Houston,  Tex. — See  "Sew- 
erage and  Sewage  Disposal." 

Amphitheatre — Seattle,     Wash. — Dr.     H. 

Suzzalo,  Pres.  University  of  Washington, 
plans  construction  of  a  permanent  con- 
crete amphitheatre  for  the  campus  of 
University.     Cost  about  $50,000. 

Steam    Heating    System — Halley,    Idaho. 

— E.  J.  Gordon  and  others,  it  is  reported, 
intend  installing  a  hot  water  heating  sys- 
tem, and  will  .bring  waters  from  Hailey 
Hot  Springs  to  this  city  for  use  of  the 
Hailey  Hot  Springs  Hotel  Co.  and  for 
heating  private   residences;    cost,    $40,000. 

BIDS     DESIRED. 

Addition  to  Electric  Light  Plant— New 
Madrid,  Mo.— Until  Nov.  29  by  W.  H. 
Copeland.  City  Clerk,  for  additions  to 
electric  light  plant.  H.  H.  Humphrey, 
Consulting  Engineer,  1312  Chemical  Bldg., 
St.    Louis. 

Cranes,  etc.,  Seattle,  Wash. — Until  Nov. 
20  at  U.  S.  Engineers'  Office,  Burke  Bldg., 
one  Gantry  cantilever  crane  and  two  elec- 
tric hoists. 

Subway — Tucson,  Ariz. — Until  Nov.  27, 
by  C.  K.  Clarke,  City  Manager,  for  con- 
structing subway  under  railroad  tracks  at 
Congress  Street,  to  be  reinforced-concrete, 
571  ft.  long,  two  12-ft.  roadways  and  7-ft. 
sidewalks;  cost  $70,000.  L.  R.  Walker, 
Designing  Engineer,   Tucson. 

Excavatl.-ig     Machinery — Yuma,     Ariz. — 

Until  Nov.  16  by  U.  S.  Reclamation 
Service  (S.  B.  Williams,  Ch.),  Denver, 
Col.,  for  furnishing  excavating  machin- 
ery for  the  Yuma  Project,  Ariz. 

Overhead  Line  Construction — Toronto, 
Ont. — By  Toronto  Electric  Commissioners 
for  overhead  line  construction  work.  For 
further  information  address  Purchasing 
or  Engineering  Dept.,  15  Wilton  Avenue. 

Iron    Casting,    Valves,    Etc. — Panama. — 

Until  Nov.  26  by  F.  C.  Boggs,  Corps 
Engrs.,  Genl.  Purchasing  Officer  Panama 
Canal,  Washington,  D.  C,  for  Cir.  990 — 
Iron  castings,  wrought-iron  or  steel  pipe, 
gate  valves,  etc. 

PRICES     AND     LETTINGS. 

kindicates  award  of  contract. 

♦  Elevator  in  Building — Baltimore,  Md. — 
Contract  for  installing  elevator  in  U.  S. 
Immigration  Station  awarded  Standard 
Plunger  Elevator  Co.,  Worcester,  Mass., 
at  $10,950. 

♦Transmission  Line — Dubois,  Neb. — 
Contract  for  constructing  a  transmission 
line  between  Pawnee  City  and  Dubois 
awarded  by  City  to  Korsemeyer  Company 
of  Lincoln. 

♦Electric  Light  and  Power  Plant — 
Poplar  Bluff,  Mo. — Contracts  awarded 
Nov.  3,  by  H.  H.  Wilcox,  City  Clk.,  as 
follows,  for  constructing  a  municipal 
electric  light  and  power  plant  building, 
boilers,  engines,  generators  and  construc- 
tion, to  United  Eng.  Co.,  Chicago,  $46,- 
400;  supplies  to  West  Supply  Co.,  St. 
Louis,    $9,480. 

Poles,  piping,  transformers,  meters  and 
lamps  not  yet  let.  Fuller  Coult  Co., 
Engrs.,    St.    Louis. 

♦Cement  —  Winnipeg,  Man. — Contract 
awarded  Canada  Cement  Co.,  Winnipeg, 
for  furnishing  200,000  bbl.  Portland 
cement.  S.  H.  Reynolds,  Chairman  Com- 
missioners. 


Proposals 


For  Proposals  Advertised,  see  Page  47. 


WATERWORKS. 

Bids  See  Eng. 

Close.  Record. 

Nov.  16.  Water  Works,  Manitowoc, 

Wis Nov.  13 

Nov.  18.  Distributing  System,  Fort 

Sam  Houston,  Tex Oct.   30 

Nov.  18.  Pump,      Station,      Equip., 

etc.,   Brookviile,   Ind Nov.  13 

Nov.  19.  Waterworks,  Fort  Logan, 

Utah Nov.  13 

Nov.  20.  Reservoir,    etc.,    Moscow, 

Idaho Nov.  13 

Nov.  22.  Water      Works,      West 

Frankfort.    Ill Nov.    8 

Nov.  23.  Pipes.      Valves,      Etc., 

Washington,    D.    C Nov.    6 


Bids 
Clos« 
Nov. 

23 

Nov. 

23. 

Nov. 

25. 

Nov. 

26 

Nov. 

30. 

Deo. 

1. 

Deo. 

1 

Dec. 

2 

Dee. 

2 

Dec. 

3 

Dec. 

7 

Dee. 

7 

Dec. 

9 

See  Eng. 
Record. 
Water     Works,     Ventnor 

City,  N.  J Nov.    6 

Conduit,    Washington, 

D.   C Nov.  13 

Laying   Pipe,    Charleston, 

S.  C Nov.  13 

Engine      and      Pumps, 

Clarksburg,  W.  Va Oct.  SO 

Adv.  Oct.  30. 
Pipe     Fittings,     Etc., 

Washington,  D.  C Nov.  13 

Water    Works,    East 

Youngstown.  Ohio   Oct.  18 

Water     Works,     Melrose, 

'   Wis Nov.    6 

C.    I.    Pipe,    Jersey    City, 

N.  J Oct.    30 

Adv.  Oct.  30  to  Nov.  13. 
Steel    Pipe,    Jersey    City, 

N.    J Oct.    30 

Adv.  Oct.  30  to  Nov.  13. 
Water  Works,  Henderson, 

Tenn Nov.  13 

Adv.  Nov.  13. 
Water     Works,     Wesson, 

Miss Nov.  13 

Pipe    Fittings,    Washing- 
ton,   D.    C Nov.  13 

Bridge  for  main,  Coving- 
ton. Ky Nov.  13 

Adv.  Nov.  13. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Nov.  16.  Vermillion,   Ohio   Oct.  23 

Adv.  Oct.   23,   30. 

Nov.  17.  Canton,  Ohio Nov.  IS 

Nov.  18.  Sandusky.    Ohio    Oct.  30 

Adv.  Oct.   30,   Nov.   6. 

Nov.  18.  Ogden,    Utah Nov.  13 

Nov.  23.  Oakland,    Iowa Oct.  23 

Nov.  23.  Columbus.  Ohio Nov.  13 

Nov.  23.  Toronto,  Ont Nov.  13 

Nov.  23.  Cleveland,  Tenn   Nov.  13 

.Mov.  24.  San   Benito.    Tex Oct.   30 

Nov.  24.  Marion,   Ohio    Nov.  13 

Nov.  24.  Newark,    N.    J Nov.  13 

Nov.  26.  Toledo,  Ohio Nov.  13 

Nov.  29.  Dixon,   111 Nov.  13 

Dec.     1.  Columbus,    Ohio Nov.  13 

Dec.     2.  Contract   4,    Chicago,    111.  Oct.   30 

Adv.  Oct.  30. 
Dec.     3.  Henderson,  Tenn Nov.  13 

Adv.   Nov.   13. 
Parkersburg,   Pa.    Oct.     9 

Adv.  Oct.  9. 


BRIDGES. 

Nov.  15.  Connecticut Nov.    6 

Adv.  Nov.  6. 

Nov.  16.  New  Orleans.  La Oct.   30 

Nov.  17.  Aberdeen,  Wash Nov.  13 

Nov.  1 8.  Abilene,    Kan Nov.    6 

Nov.  19.  Illinois    Nov.  13 

Nov.  20.  Walker,  Minn Nov.  13 

Nov.  20.  Portland,  Ore Nov.  13 

Nov.  22.  Parma.     Idaho Nov.    6 

Nov.  22.  Kennett  Square,  Pa Nov.  13 

Nov.  22.  Boston,  Mass Nov.  13 

Nov.  23.  Woonsocket,    R.    I Nov.    6 

Adv.  NOV.  6,  13. 

Nov.  26.  Steubenville,  Ohio  Nov.    6 

Nov.  27.  Illinois    Nov.  13 

N0V..5IP.  Sacramento,  Cal Nov.  13 

Dec.     6.  Louisville,   Ky Nov.    6 

Adv.  Nov.  6,  13. 

Edwards,  Miss Nov.  13 

WoodvlUe,   Miss Nov.  13 

Grenada;  Miss Nov.  13 

Canton.   China   Oct.  23 

Adv.  Oct.  23. 

Covington,  Ky Nov.  13 

Adv.  Nov.  13. 


Dec.  6 

Dec.  6. 

Dec.  6. 

Dec.  7. 


Dec.     9, 


Nov.  15. 

Nov.  16. 
Nov.  16. 

Nov.  16. 
Nov.  16. 
Nov.  16. 
Nov.  17. 
Nov.  17. 
Nov.  17. 
Nov.  18. 
Nov.  19. 
Nov.  20. 
Nov.  22. 
Nov.  23. 
Nov.  27. 
Nov.  27. 
Nov.  30. 
Dec.  1. 
Dec.  4. 
Dec.  6. 
Dec.  6. 
Dec.     6, 

Dec.  6. 
Dec.  6. 
Deo.     7. 


PAVING  AND  ROADS. 

Connecticut Nov.    6 

Adv.   Nov.   6. 

Boston,   Mass Nov.  13 

Bound    Brook,   N.   J Nov.    6 

Adv.  Nov.  6. 

San   Gabriel,   Cal Nov.    6 

Berwyn,   111 Nov.  13 

Kansas   City,   Mo Nov.  13 

,  Charlestown,   W.    Va Nov.    6 

Covington,    La Nov.    6 

Lawton,    Okla Nov.    6 

Dothan,   Ala Nov.    6 

Austin,    Tex Nov.    6 

Marysville,   Ohio Nov.  13 

Newark,  N.  J Nov.  13 

Omaha,  Neb ; Nov.  13 

Independence,    Ohio    Nov.  13 

Walla  Walla,  Wash Nov.  13 

Toledo,    Ohio Nov.  13 

Hastings,    Neb Nov.    6 

Pensacola.    Fla Nov.  13 

Sedalia.    Mo Nov.    6 

Brookviile,    Ind Nov.  13 

Princeton.  W.   Va Nov.  13 

Adv.  Nov.  13. 

Edwards,    Miss Nov.  13 

Winamac,    Ind Nov.  13 

Excelsior,  Minn Nov.  IS 


HYDRAULIC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Nov.  16.  Levee      Improv.,      New 

Madrid,  Mo Oct.  23 

Adv.   Oct.  23   to  Nov.   6. 
Nov.  15.  Drainage  Bonds,  Braden- 

town,  Fla Nov.  IS 

Adv.    Nov.    13. 
Nov.  16.  Ditch.   Slayton,   Minn.    ...Oct.   SO 
Nov.  16.  Irrigation    System,    Hood 

River,    Ore Nov.    6 

Nov.  16.  Dredging,        Jacksonville, 

Fla Nov.  13 

Nov.  17.  Irrigation    Work,    Ysleta, 

Tex Oct.  2.1 

Adv.  Oct.  23. 


Bids  See  Eng. 

Close.  Record. 

Nov.  17.  Flood   Protection  Wall, 

Portsmouth,    Ohio    Oct.  SO 

Adv.  Oct.  30. 
Nov.  17.  Wharf,  New  Orleans,  La.  Nov.  13 
Nov.  18.  Dredging,  Brooklyn,  N.  T.  Nov.  13 

Nov.  19.  Ditch,  Windom,  Minn Nov.  13 

Nov.  20.  Ditch,    Wlnlmac,   Ind Nov.  13 

Nov.  22.  Dredging,       Philadelphia, 

Pa Oct.  30 

Adv.  Oct.  30  to  Nov.  IS. 

Nov.  23.  Ditch,  Spencer,  Iowa Nov.  13 

Nov.  24.  Dredging,    Boston,    Mass.  Nov.  13 

Adv.  Nov.  13. 
Nov.  24.  Dam,     Salt     Lake     City, 

Utah Nov.  13 

Nov.  24.  Bulkhead,  Boston,  Mass. . .  Nov.  13 

Adv.  Nov.  13. 
Nov.  26.  Dredging,    Cleveland, 

Ohio Oct.   SO 

Adv.  Oct.  30  to  Nov.  13. 
Nov.  27.  Dredgring,   Norfolk,   Va...Nov.    6 

Nov.  27.  Ditch.  Plymouth,  Ind Nov.    8 

Nov.  30.  Dredging,  Orange,  Tex...  Nov.  13 
Dec.    1.  Irrigation   Work,   Meadow 

Creek,  Wash Oct.  28 

Adv.  Oct.  23. 
Dec.     1.  Seawall,  Waveland,  Miss.  Nov.    6 
Dec.     1.  Canal,  Westminster,  Cal.  Nov.  13 
Dec.     6.  Pier,  Philadelphia,  Pa.  ...  Nov.  13 

Adv.  Nov.  13. 
Dec.     6.  Levee.    Grenada,    Miss. ..  Nov.  13 
■lan.     8.  Dredge,  Macaco.   China... Nov.    6 
Dec.  14.  Dredging,       New       York, 

N.    Y Nov.  13 

Adv.  Nov.  13. 

PUBUC  BUILDINGS  AND 
SCHOOLS. 

Nov.  15.  Front    Royal,    Va Oct.  23 

Adv.  Oct.  23  to  Nov.  13. 

Nov.  16.  Huntington,    W.    Va Oct.     » 

Nov.  16.  St.    Paul,   Minn Oct.  SO 

Nov.  16.  Buffalo,    N.    Y Nov.    6 

Nov.  17.  North    Adams,    Mass Nov.    6 

Nov.  17.  East  Lansing,  Mich   Nov.    8 

Nov.  17.  Chillicothe,   HI Nov.    6 

Nov.  18.  Boise,    Idaho    Oct.  18 

Nov.  19.  Elyria,   Ohio   Oct.  18 

Nov.  19.  St.  Louis,  Mo Nov.    6 

Nov.  20.   Somerville,    Ohio    Oct.  30 

Nov.  20.  Cold    Springs,    Tex Nov.  13 

Nov.  20.  Carlsbad.  Tex Nov.  13 

Nov.  22.  Rootstown,    Ohio    Nov.    6 

Nov.  22.  Canton,   Ohio   Nov.  13 

Nov.  22.  Providence,  R.  I Nov.  13 

Nov.  23.  Winder,   Ga Nov.    6 

Nov.  23.  New    Orleans,    La Nov.    6 

Nov.  23.  Monclair.    N.    J Nov.    6 

Nov.  24.  Port  Mason,  Cal Nov.  13 

Nov.  25.  Gainesville,    Tex Nov.    6 

Nov.  26.  Navasota,  Tex Oct.  23 

Nov.  26.  Ft.   Terry,   N.  Y Oct.   30 

Adv.  Oct.  30  to  Nov.  13. 

Nov.  26.  West    Unity,    Ohio Nov.    6 

Nov.  27.  Brenham,    Tex Oct.  30 

Nov.  27.  Fort    Bliss,    Tex Oct.  30 

Adv.  Oct.  30  to  Nov.  13. 

Nov.  27.  Pearl  City,  Hawaii   Oct.    30 

Nov.  29.  Muskegon,     Mich Oct.   30 

Nov.  29.  Rowley,    Iowa    Nov.  13 

Nov.  30.  Emporia,   Kan Nov.  13 

Dec.     1.  Bioomington,    Ind Oct.    23 

Adv.   Oct.   30. 

Dec.     1.  Columbus,   Ohio   Nov.    6 

Dec.     1.  New  York,  N.  Y Nov.  13 

Dec.     4.  Pearl   City,    Hawaii Nov.    6 

Dec.     4.  West  Manchester,   Ohio..  Nov.    6 

Dec.     4.  Ortonville,   Minn Nov.  13 

Dec.     9.  Lebanon,   Ind Nov.    6 

Dec.  10.  Greenwich,    Conn Nov.    6 

Dec.  18.  Middletown,    Ohio Nov.  13 

Adv.    Nov.   13. 

Dec.  20.  Humboldt,  Tenn Nov.  13 

Jan.     4.  Cavlte,  P.  I Nov.  13 

PRIVATE  BUILDINGS. 

Nov.  22.  Pottstown.   Pa Nov.    6 

Nov.  22.  Wichita,   Kan Nov.    6 

Dec.     1.  Athens,   Ga Nov.  13 


Nov. 
Nov. 
Nov. 
Nov. 
Nov. 


Nov.  17. 


Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 
Nov. 


17. 

20. 

23. 

23. 

24. 

26. 
26. 


Nov,  27. 


Nov. 
Nov. 

Nov. 

Dec. 

Dec. 

Dec. 


15. 


MISCELLANEOUS. 

Street    Cleaning,    Boston, 
Mass. Nov.  13 

Oil   Storage   Tanks,    Pan- 
ama     , Oct.  23 

Excav.  machinery,  Yuma, 

Ariz Nov.  13 

Power      Plants,      Etc., 
W^ashlngton,    D,    C Aug.  It 

Htg.     Bldgs.,    Fort    Bliss, 

Tex Oct.  23 

Adv.  Oct.  23  to  Nov.  13. 

Copper     Tubes     for     Ry., 

London,  England   Oct.   30 

Adv.   Oct.  30.  Nov.  6. 

Pipe  Fittings,   Etc.,   Pan- 
ama     Oct.  30 

Cranes,     etc.,     Seattle, 
Wash Nov.  1$ 

Power    Plant,     Oakley, 
Kan Nov.    6 

Electric     railways.      New 
York.  N.  Y Nov.  13 

Railroad,    San    FYanclsco, 
Cal Nov.  IS 

Cranes,   Charleston,   S.   C.  Oct.  18 

Pipes,   valves,    etc..    Pan-, 
ama Nov.  13 

El.     Ry.,     Pearl     City, 
HawaH    Oct.  2» 

Subway,    Tucson,    Ariz. ..  Nov.  13 

Electric  Light   Plant  Ad- 
dition. New  Madrid Nov.  13 

Hoistway   and   Elevator, 
Jefferson   City,   Mo ..Nov.    6 

Bowling  Alley,  Fort  Tot- 
ten,    N.   Y Nov.    8 

Adv.  Nov.  6,  IS. 

Electric     lighting.     West 

Hazleton,  Pa Nov.  13 

Adv.  Nov.  13. 

Timber,  Sault  Ste.  Marie, 

Mich Nov.  IS 

Adv.  Nov.  13. 
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Official  Proposal  Announcements 

rrice.  $J.40  an  inch. — Copy  can  be   recciveil   until 
Thursday  lo  a.  ni.  for  issue  mailed  the  next  morning 


Dae.  i,  I*lt. 
NOTICE   TO   CONTRACTORa 

STEEL  PIPE  LINE 

JERSEY    CITT,    N.    J. 
propoaaU   will   b«    received   by 
tb«    Board    of   Ooaunlaaloners   of    Jeraay 
Qty.  oa 

THURSDAT.  DBCEHBER  i.  1116, 
at  t  p.  m..  IB  tha  Aaaambly  Cluiinbar,  City 
Hall.  Jaracy  City.  N.  J., 

FOR  THE  CONSTRUCTION  OF  ABOUT 
EUeVEM  kOliBS  OP  BEVENTT-TWO  - 
INCH  BTBBb  PIPE.  EXTHNDINQ 
PROM  BROOKDALB,  N.  J..  TO  JERSEY 
CITT.  N.  J.. 

at  which  tlma  and  plaea  they  will  ba  pub- 
Udy  opaaad  and  raad. 

Tha  work  to  be  done  Includea  fumlsh- 
1^  ooatlnc,  dallverlns  and  Uylns  the 
plpa  with  all  appurtenances  and  connec- 
llnna.  iBcladinc  eulvarta.  Talvaa,  chambera. 
otlMT  atroettirea  required. 
of  tba  Paaaalo  and  Hack- 
Rlrera  are  not  included  under  this 


riuiiiiaala  moat  ba  enclosed  in  sealed 
anvalovaa  aodonad  "Propoeals  for  the  con- 
atmetloo  of  Land  Portion  of  Brookdale 
Plpa  Line."  and  must  be  directed  to  the 
Board  of  Commlaaioners  of  Jersey  City. 

A  oSTtlflad  ebaek  for  twenty-live  thou- 
aaad  (tU,OM)  dollars,  drawn  upon  a 
National  or  State  Bank  or  Trust  Company 
and  to  tba  otdar  of  the  Director  of  Reve- 
Doa  aad  rinaaoa  of  Jarsay  City  shall  be 
daU farad  to  tha  City  aark  at  the  time  tha 
bM  ladapoaitad. 

A  aatlataetory  bond  or  surety  for  one 
kondrad  tbonsaod  (f  100.000)  dollars  will 
ba  raqaliad  of  tba  auccsaaful  bidder  oon- 
dlttaoad   oa   tba   faithful  perfonnanca  of 


Spaeiltaatlona,  form  of  propoaal,  and 
dtawlaji  eaa  ba  aaao  and  aaeored  at  the 
oOea  of  tha  Chlaf  Bnglnasr,  Departinent 
of  BUsaia  aad  PoMIe  Impioraaaenta,'"City 
BaU.  Jaraey  City,  on  payment  of  ten 
(tlO)  doUara  which  will  be  returned  if 
tha  plaaa  aad  apaelflcationa  are  aent  back 
to  tba  Chlaf  Baclaaar  in  cood  order. 

The  Board  of  Oommlaalonera  reserves 
tha  ricbt  to  ra]ect  any  or  all  bids  If  It  is 
eaMldarad  tor  tha  beat  intereata  of  the 
Cttr  ao  to  do. 

MICHAEL  I.  FAOEN, 
City  Clerk. 

Datad  atr  Cfark'a  Office. 
iataay  aty,  Oct  U.  l*li. 


Dec  (.  ItU. 

MACADAM  ROAD  BIDS  ASKED 

OrPICB  OP  CHIEF  ENOl.VEER  ROAD 
CONSTRUCTION. 
PRINCETON.  MERCER  COUNTY. 
VA. 


Btda  will  ba  racatvad  at  tba  County 
Ctarlfa  OOea.  PrlnealoD.  Weat  Va..  until 
IS  arctock  aoen.  Dae.  t.  Kit,  for  tba  con- 
amwtlaw  «f  alz  aad  ooa-thlrd  mllea  of 
wBtar  koaad  macadam,  between  Rock  and 
(Matte  la  Marear  Coorny,  Weat  Vlrslnia. 

Plaaa  aad  apaeUleattoaa  on  flia  in  the 
CMaf  tmiBisfa  oOoa. 

A  tartlBad  ehaek  for  tba  aiua  of  tSOO, 
^ayaMa  lo  Iha  Cevaty  Court  of  Mercer 
CMaty  to  aaeeoapaay  each  bid. 

The  n«M  la  iiaaiH  to  re)ect  any  or 


A  aaialanaB  tiaa  UMit.  other  thinss  be- 
ta* aqaat  will  be  waUsiaa  ImporUnt  in 
the  awards. 

OBO.  H.  HILL, 

Chief  Enclnaer. 


PCmr  H.  O.  WRIOHT,  N.  T.— SEALED 

repoaala    for    ooaatmctiOK    Doable    Set 

•toara  Qaartara  at  Port  Terry,  N.  Y.,  will 

raeatoad  aatfl  •  a.  m..  Nor.  t«.  Kit. 

'~  «•  appUeatloa  to  Constmet- 


Bids  open  Dec.  2,  1916. 

NOTICE    TO    CONTRACTORS. 

CAST  IRO^  PIPE  LINE 

JERSEY    CITY,    N.    J. 
Sealed    proposals   will    be   received   by 
the    Board    of   Commissioners   of   Jersey 
City,  on 

THURSDAY,  DECEMBER  2.  1915, 

at  2  p.  m..  In  the  Assembly  Chamber,  City 
Hail.  Jersey  City,  N.  J., 
FOR  FURNISHING  AND  LAYING  A 
DOUBLE  LINE  OF  FORTY-EIGHT- 
INCH  CAST-IRON  PIPE  UNDER  THE 
PASSAIC  AND  HACKENSACK  RIVERS, 
at  which  time  they  will  be  publicly  opened 
and  read. 

The  work  to  be  "done  Includes  furnish- 
ing, coating,  delivering  and  laying  the 
pipe  with  all  appurtenances  and  connec- 
tions, Including  piles,  valves,  chambers, 
and  other  structures  required. 

Proposals  must  be  enclosed  in  sealed 
enveloi>e8  endorsed  "Proposal  for  the  con- 
struction of  Marine  Portion  of  Brookdale 
Pipe  Line,"  and  must  be  directed  to  the 
Board  of  Commissioners  of  Jersey  City. 

A  certlQed  check  for  ten  thousand 
(110,000)  dollars,  drawn  upon  a  National 
Bank  or  State  Bank  or  Trust  Company 
ajid  to  the  order  of  the  Director  of  Reve- 
nue and  Finance  of  Jersey  City,  shall  be 
delivered  to  the  City  Clerk  at  the  time  the 
bid  Is  deposited. 

A  satisfactory  bond  or  surety  tor 
forty  thousand  ($40,000)  dollars  will  be 
required  of  the  successful  bidder  con- 
ditioned on  the  faithful  performance  of 
the  work. 

Specifications,  form  of  proposal,  and 
drawings  can  be  seen  and  secured  at  the 
office  of  the  Chief  Engineer,  Department 
of  Streetfc  and  Public  Improvements,  City 
Hall,  Jersey  City,  on  payment  of  ten 
(tlO)  dollars,  which  will  be  returned  if 
the  plans  and  specifications  are  sent  back 
to  the  Chief  Engineer  In  good  order. 

The  Board  of  Commissioners  reserves 
the  right  to  reject  any  or  all  bids  If  It  is 
considered  for  the  best  Interests  of  the 
City  so  to  do. 

MICHAEL  I.  FAOEN. 
City  Clerk. 

Dated  City  Clerk's  Office, 
Jersey  City,  Oct.  25,  1916. 


Bids  open  Nov.  15,  1915. 

DRAINAGE  DISTRICT  BONDS 

BRADENTOWN,  FLA. 

The  Board  of  County  Commissioners  of 
Manatee  County,  Fla.,  will,  on  the  15th  of 
November,  1915,  oiien  bids  for  1130,000  of 
20-year  6  per  cent  Drainage  District 
Bonds. 

Information  from  C.  A.  Tllton,  Clerk  of 
the  Board  of  County  Commissioners,  Bra- 
dentown,  Fia. 


y.  8.  ENGINEER  OFFICTE,  LOUIS- 
vllle,  Ky.,  Nov.  6,  1915.  Sealed  proposals 
will  be  received  here  until  12  noon.  Central 
time,  Dec,  «,  1915,  and  then  opened,  for 
furnishing  and  constructing  a  swing 
bridge  over  the  locks  of  the  Louisville  and 
Portland  Canal,  Louisville,  Ky.  Informa- 
tion on  application. 


REMOUNT  DEPOT.  FRONT  ROYAL. 
Va.  Sealed  propoaaU  for  construction,  in- 
cludng  plumbing  of  Ore  station,  will  bo 
received  until  2  p.  m.,  Nov.  15,  1915.  In- 
formation on  application.  Constructing 
Quartermaster. 


PROPOSALS  FOR  BOWLING  ALLEYS, 
Oflica  Quartermaster,  Fort  Totten,  N  Y  — 

^If'iif^?^^  T^'"  J"*  •■e«>lved  here 
until  10  A.  M.,  Dec.  1,  1915  and  thi>n 
opened    for    furnishing   and    fnstSlIIng    2 


Bids  open  Nov.  23,  1915. 

BRIDGE  CONSTRUCTION 

WOONSOCKET,  R.  I. 
Sealed  proposals  will  be  received  by  the 
Board  of  Aldermen  of  the  City  of  Woon- 
sockct,  R.  I.,  at  the  Aldermen's  Chambers, 
City  Hall,  Woonsocket,  until  8.15  P.  M., 
Tuesday,  November  23,  1915,  at  which 
time  and  place  proposals  will  be  publicly 
opened  and  read.  Said  Board  of  Alder- 
men win  be  In  session  at  8  P.  M.  on  said 
date  for  the  purpose  of  receiving  propos- 
als for  the  following : 

CONTRACT  No.  1.  For  building  2  rein- 
forced concrete  bridges  and  appurtenances 
on  Hamlet  Avenue,  one  (1)  over  the  Ham- 
let Trench  and  one  (1)  over  the  Black- 
stone  River. 

CONTRACT  No.  2.  For  building  a  rein- 
forced concrete  bridge  and  appurtenances 
on  Falrmount  Street  and  over  the  Black- 
stone  River. 

Certified  check  for  the  amount  of  $1,000 
must  accompany  proposal  for  bridges  on 
Hamlet  Avenue,  and  certified  check  for 
$500  must  accompany  proposal  for  bridge 
on  Falrmount  Street,  as  surety  that  if  any 
proposal  is  accepted  a  contract  will,  be 
entered  into.  Checks  must  be  drawn  to 
order  of  the  City  Treasurer  of  the  City 
of  Woonsocket. 

Proposals  must  be  on  forms  provided. 
Plans,  specifications  and  form  of  contract 
and  proposal  may  be  obtained  at  the  office 
of  the  City  Engineer  upon  deposit  of  $15 
for  each  bridge,  which  amount  will  be  re- 
funded if  plans  and  specifications  are  re- 
turned in  good  condition. 

The  right  to  reject  any  or  all  bids  Is 
expressly  reserved  as  the  interest  of  the 
city  may  appear. 

GEORGE  H.  EMMOTT,  President: 
TELESPHORE  DESROSIERS, 
CHARLES  D.  SOUTHWICK, 
JAMES  F.  CARROLL, 
ADRIEN  H.  STLVESTRE, 

Board  of  Aldermen. 
FRANK  H.   MILLS, 

City  Engineer. 


Bids  open  Dec.   6,  1915. 

PIER  SUPERSTRUCTURE 

DEPARTMENT  OF  WHARVES,  DOCKS 

AND    FERRIES, 

555    BOURSE    BUILDING, 

PHILADELPHIA,    PA. 

Sealed  proposals,  endorsed  "Bids  for  the 
construction  of  the  superstructure  of  Mc- 
Kean  Street  Pier,  No.  78-80  South,  and  its 
adjacent  bulkhead  shed  in  the  Delaware 
River,  between  McKean  Street  and  Snyder 
Avenue,"  will  be  received  until  12  o'clock 
noon,  Monday,  December  6,  1915,  at  the 
office  of  the  Director  of  the  Department  of 
Wharves,  Docks  and  Ferries,  555  Bourse 
Building,  Philadelphia,  and  then  publicly 
opened. 

Plans,  specifications  and  blank  forms 
upon  which  bids  must  be  made  can  be  ob- 
tained at  the  office  above  mentioned  upon 
the  deposit  of  a  certified  check  in  the 
amount  of  twenty-five  dollars  ($25),  to 
cover  the  cost  of  making  blue  prints,  etc., 
which  check  will  be  refunded  to  the  bid- 
der upon  the  return  of  the  plans  and  ' 
specifications  In  good  condition.  The  suc- 
cessful bidder  will  be  furnished  with  all 
necessary  blue  prints  free  of  charge.  Ap- 
proximate limit  of  cost  $500,000. 

No  bid  will  be  considered  unless  accom- 
panied by  a  certificate  from  the  City  So- 
licitor of  the  City  of  Philadelphia,  to  the 
effect  that  the  provisions  of  an  ordinance 
requiring  proposal  bonds  on  all  bids  ex- 
ceeding In  amount  five  hundred  dollars 
($500),  approved  May  25,  1860,  have  been 
compiled  with. 

The  Director  reserves  to  himself  the 
right  to  reject  any  or  all  bids  as  he  may 
deem  best  for  the  interest  of  the  city  of 
Philadelphia. 

JOHN  MEIGS, 

Director. 

Nov.  5,  1915. 


CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


UNFILLED  ORDERS  of  the  U.  S.  Steel 
Corporation  gained  847,834  tons  during 
October  in  spite  of  capacity  operation.  This 
gain  is  the  largest  made  in  any  month  for  three 
years,  and  the  total  of  unfilled  orders  on  the 
tooks  of  this  corporation  at  the  end  of  October 
■was  the  largest  since  May,  1913.  On  the  heels 
of  this  gain,  due  chiefly  to  heavy  domestic  buy- 
ing, especially  by  the  railroads,  comes  the  news 
that  first  French  and  then  Canadian  quotations 
have  been  withdrawn  by  the  corporation.  There 
is  no  steel  available  to  sell  in  these  markets. 
Also,  it  is  said  that  $7,500,000  will  be  spent  at 
once  to  enlarge  one  of  the  corporation's  plants 
«t  Gary,  Ind. 

Building  construction  during  October  kept  up  the 
recovery  over  1914  that  set  in  during  September, 
■according  to  the  figures  published  Nov.  12  by  the 
trade  reviews.  Not  only  this,  but  the  figures  for  the 
past  two  months  compare  well  with  those  for  the 
normal  fall  of  1913.  The  Eastern  and  Southern 
•cities  show  good  gains,  with  a  few  exceptions,  but 
the  increase  in  activity  in  the  Middle  West  is 
remarkable.  The  value  of  building  permits  al- 
most doubled  as  compared  with  October,  1914, 
in  Chicago,  placing  that  city  well  ahead  of  New 
York.  The  value  of  building  permits  more  than 
doubled  in  Cincinnati,  Toledo,  Minneapolis  and 
Omaha,  nearly  tripled  in  Denver  and  Kansas 
City,  almost  doubled  in  Detroit  and  gained  heav- 
ily in  Cleveland,  Pittsburgh,  Dayton  and  Youngs- 
town.  The  average  increase  for  the  eighty-six 
cities  reported  was  23.7  per  cent  over  the  figures 
for  1914. 

Exports  for  last  week  reached  $81,200,000,  not 
having  fallen  below  $64,000,000  in  any  week  since 
Sept.  25,  and  having  averaged  more  than  $75,- 
000,000  since  that  date.  Cotton  exports  since 
Aug.  1  have  totaled  1,500,000  bales.  This  gives 
an  average  rate  which  is  exceeded  63  per  cent  by 
the  average  exports  of  cotton  for  the  first  year 
of  the  war.  However,  since  the  crop  began  to 
move  in  the  latter  part  of  September,  exports 
have  averaged  153,000  bales  a  week,  only  a  little 
below  the  rate  of  the  year  ending  Aug.  1,  1915. 
This  rate,  with  the  greatly  reduced  crop  this 
year,  should  prove  sufficient  to  dispose  of  the 
surplus  and  put  the  South  in  a  better  position  to 
buy  and  build. 

Buildings 

A  $225,000  contract  for  building  a  hospital 
has  been  awarded  at  New  Haven,  Conn.  The 
lowest  bid  received  for  erecting  a  high  school  at 
Canton,  Ohio,  was  $113,000.  The  Masonic  tem- 
ple to  be  built  at  Terre  Haute,  Ind.,  has  been 
contracted  for  at  $93,000.  A  contract  amounting 
to  $90,000  has  been  awarded  for  building  a  science 
building  at  Norman,  Okla.,  for  the  State  uni- 
versity. A  high  school  contracted  for  at  El  Paso, 
Tex.,  will  cost  $272,000.  Bids  are  desired  Dec. 
1  at  Seattle  for  constructing  a  $90,000  ware- 
house. 


Plans  have  been  filed  in  New  York  City  for 
four  buildings  costing  more  than  $100,000  each. 
A  $350,000  hospital  is  to  be  built  at  Jersey  City, 
and  the  Board  of  School  Estimates  of  the  same 
city  contemplates  spending  more  than  $2,500,000 
for  new  construction.  It  is  reported  that  the 
$4,500,000  municipal  art  museum  planned  at 
Philadelphia  will  be  built  next  spring.  A  steel 
mill  is  said  to  be  planning  a  $1,000,000  addi- 
tion at  Weirdon,  W.  Va.  Preliminary  plans  have 
been  approved  for  a  $260,000  high  school  at 
Nashville,  Tenn.  A  milling  plant  to  cost  $250,000 
is  contemplated  at  Little  Rock,  Ark.  Lake 
Charles,  La.,  will  build  a  $125,000  high  school. 
A  high  school  to  cost  $300,000  is  to  be  built  at 
Lake  Wood,  Ohio.  The  construction  of  a  $150,000 
bank  building  is  being  considered  at  St.  Paul.  A 
$250,000  medical  building  is  to  be  erected  for  the 
University  of  Oregon  at  Portland. 

Bridges  and  Roads 

State  road  contracts  awarded  at  Albany,  N.  Y., 
on  bids  opened  Oct.  26  amount  to  more  than 
$840,000,  while  the  total  of  low  bids  opened  Nov. 
11  at  the  same  place  for  further  road  work  was 
$360,000,  most  of  which  has  also  been  awarded. 
The  awards  included  a  good  number  of  large 
contracts.  A  $55,000  road  contract  has  been 
awarded  at  Highstown,  N.  J.  Paving  work  con- 
tracted for  at  Knoxville,  Tenn.,  will  cost  $105,000. 
Columbus,  Miss.,  has  awarded  a  contract  for 
surfacing  30  miles  of  roads.  A  $140,000  road 
contract  has  been  awarded  at  Longview,  Tex., 
and  another  contract  amounting  to  $100,000  has 
been  awarded  at  Pleasanton,  Tex.  Two  road 
contracts  totaling  $90,000  have  been  awarded  by 
the  California  State  Highway  Commission.  The 
construction  of  16  miles  of  road  has  been  con- 
tracted for  at  $118,000  by  Arcadia,  Cal.  Bids 
are  desired  at  New  Gretna,  N.  J.,  for  construct- 
ing a  742-ft.  pile,  concrete  and  steel  bridge. 
Holly  Springs,  Miss.,  will  receive  bids  Dec.  3 
for  constructing  four  bridges. 

An  engineer  has  been  appointed  to  desig:n  and 
supervise  road  construction  near  Pineville,  W. 
Va.,  for  which  $550,000  is  available.  Construc- 
tion will  be  started  next  spring.  Plans  are  to 
be  prepared  for  a  $240,000  bridge  at  Milwaukee. 
The  State  highway  department  has  made  plans 
for  a  $200,000  highway  near  El  Dorado,  Ark. 
A  22-mile  road  to  cost  $200,000  will  be  built  from 
Biloxi  to  Pass  Christian,  Miss.  An  issue  of 
$150,000  bonds  for  road  construction  has  been 
approved  at  Cleveland,  Miss.  It  is  planned  to 
spend  $600,000  for  road  improvements  near 
Osceola,  Ark.,  and  the  construction  of  a  new 
road  district  at  a  cost  of  $428,000  is  also  being 
considered.  Roads  which  will  cost  about  $400,000 
are  to  be  built  near  Tucson,  Ariz.  It  is  reported 
from  Portland,  Ore.,  that  $588,000  will  be  spent 
on  roads  by  Multnomah  County  in  1916.  An  ap- 
propriation of  $325,000  has  been  made  for  con- 
structing a  road  near  Los  Angeles. 


Waterworks  and  Sewers 

Work  contracted  for  by  the  New  York  Board 
of  Water  Supply  on  the  uptake  and  downtake 
chambers  of  the  Hill  View  reservoir  vdll  cost 
$94,000.  Bids  are  desired  at  Baltimore  for  con- 
structing trunk  sewers  to  cost  $50,000.  Wooster, 
Ohio,  desires  bids  for  constructing  waterworks. 
Bids  will  be  received  Dec.  6  at  Manteca,  Cal.,  for 
constructing  a  $174,000  reservoir.  The  imme- 
diate construction  of  sewers  to  cost  $978,000  has 
"been  recommended  at  Montreal.  Water  bond 
issues  totaling  $152,000  have  been  voted  at 
Batavia,  N.  Y.  An  engineer  has  been  engaged 
to  design  waterworks  for  Oneida,  N.  Y.,  to  cost 
$503,000.  BuflTalo  has  appropriated  $97,600  for 
waterworks  and  sewer  construction.  Owensboro, 
Ky.,  has  voted  $200,000  for  constructing  sewers. 
Plans  have  been  prepared  at  Youngstown,  Ohio, 
for  sewer  construction  to  cost  $300,000.  An  ex- 
tension of  the  Linwood  Avenue  intake  tunnel  to 
be  recommended  at  Milwaukee  will  cost  $200,000. 
Improvements  contemplated  at  Fargo,  N.  D.,  will 
cost  $500,000  and  include  extensive  waterworks 
and  sewer  construction.  A  $65,000  sewer  con- 
tract is  to  be  let  in  Seattle.  The  cost  of  pro- 
posed improvements  to  the  waterworks  of  Pasa- 
dena, Cal.,  is  estimated  at  $165,000. 

Miscellaneous 

A  contract  for  constructing  section  G  of  the 
Dorchester  tunnel  in  Boston  has  been  awarded 
at  $382,000.  The  lowest  bid  received  in  New 
York  City  for  laying  track  on  a  part  of  the  new 
rapid-transit  lines  in  Queens  was  $204,000.  The 
contract  for  station  finish  on  the  Utrecht  Avenue 
elevated  line  in  Brooklyn  has  been  awarded  at 
$513,000.  Contracts  for  two  sections  of  the 
Calumet  Sag  Channel  at  Chicago,  bids  for  which 
were  noted  in  Engineering  Record  of  Oct.  30, 
have  been  awarded  at  $720,000  and  $828,000  re- 
spectively. A  contract  for  the  superstructure 
of  an  ore  dock  has  been  awarded  at  Two  Har- 
bors, Minn.,  and  bids  are  being  received  for  the 
substructure.  Waxahachie,  Tex.,  will  open  bids 
Nov.  25  for  levee  work  to  cost  $98,000. 

Bids  will  probably  be  received  next  month  for 
flood  protection  work  to  cost  $300,000  at  Olean, 
N.  Y.  Quincy,  111.,  has  made  plans  for  a  $100,000 
river  terminal.  Three  large  drainage  bond  is- 
sues have  been  sold  in  the  South,  one  of  $325,000 
at  Blytheville,  Ark.,  one  of  $157,000  at  Corpus 
Christi,  Tex.,  and  one  of  $140,000  at  Aldine,  Tex. 
A  dam  and  power  plant  to  cost  $100,000  will  be 
built  at  Fort  Dodge,  Iowa.  A  drainage  project 
to  cost  $100,000  is  reported  from  Ashland,  Wis. 
Additions  proposed  to  the  seawall  at  Galveston, 
Tex.,  will  cost  $189,000.  A  permit  has  been 
granted  for  a  $200,000  irrigation  development  at 
Salem,  Ore.  A  logging  railroad  proposed  at 
Everett,  Wash.,  will  cost  $250,000.  A  street- 
lailway  line,  the  construction  of  which  has  been 
authorized  at  Toronto,  will  cost  $125,000. 


WATERWORKS 


PROPOSED     WORK. 

Batavia,  N.  Y.— Citizens  voted  in  favor 
of  issuing  following  bonds:  $135,000  for 
modern  filtration  system;  $17,000  to  restore 
sewer  pump  station  and  ?23,000  for  Im- 
proving electric  light  plant. 

Oneida,  N.  Y.— J.  M.  Hutch,  Oneida,  Is 
designing  engineer  for  water  works  con- 
templated here  at  a  cost  of  $503,000.  D.  J. 
Covell,  City  Clerk. 

St.  Cloud,  Fia.— Wilbur  A.  Glnn,  of 
Sanford,  Fla.,  engaged  as  engineer  for 
water  works,  electric  light  plant  and  street 
Improvements  contemplated  in  this  city. 
For  further  Information  address  Mr. 
Glnn. 

Greenville,  M  las.— Water  bonds  for 
$65,000  will  be  sold  Dec.  7,  by  Lyno  Star- 
ling, City  Clk. 

Mayfield,  Ky. — Citizens  recently  voted 
bonds  to  purchase  the  electric  light  plant 
and  water  works  of  the  Mayfield  Water 
&  Light  Company. 


Winchester,  Ky.  —  Council  appointed 
committee  of  which  D.  T.  Matlack,  May- 
or, is  a  member,  to  investigate  purchase 
of  present  water  works  and  have  esti- 
mate prepared  for  extending  lines  to  the 
river. 

Hamilton,  Ohio. — Council  passed  ordi- 
nance authorizing  $10,000  spent  for  driv- 
ing additional  wells. 

Orleans,  Ind. — Test  well  being  driven 
under  supervision  of  J.  B.  Marvin  of 
Frankfort,  preparatory  to  building  water 
works. 

Menominee,  Mich. — Improvements  con- 
templated by  city  in  the  '  recently  pur- 
chased plant  of  the  Menominee  Water  Co. 
include  a  filtration  plant.  F.  S.  Norcross, 
City  Clerk. 

Champaign,  III. — Champaign  &  Urbana 
Water  Co.  will  lay  2  miles  14-in.  fire  main 
In  business  district  of  Champaign  and 
one  mile  10-In.  fire  main  in  downtown 
district  of  Urbana. 

Wheaton,  III.— Citizens  voted  $35,000 
bonds  for  enlarging  and  improving  water 
works.  La  Verne  J.  Ruddock,  City  En- 
gineer. 


Milwaukee,  Wis. — The  extension  of  the 
new  Linnwood  Avenue  intake  tunnel, 
about  2500  ft.,  will  be  recommended  by 
the  Board  of  Engineers;  estimated  cost 
$200,000.     Address  Board  Public  Works. 

Oswego,  Kan. — The  Improvements  to 
the  water  works  for  which  the  citizens  re- 
cently voted  $30,000  bonds  will  Include  a 
1,000,000  gal.  low  service  pump  and  boiler 
feed  pump,  1,000,000  gal.  mechanical  Alter 
plant  complete,  1%  miles  c.  1.  pipe,  with 
hydrants  and  valves,  and  a  100,000  gal. 
steel  tank  on  a  100-ft.  tower.  Albert  C. 
Moore,  Engr.,  Joplin,  Mo. 

Bismarck,  N,  D. — The  Bismarck  Water 
Supply  Company  intends  making  improve- 
ments. 

Fargo,  N.  D. — Reported  city  Is  consid- 
ering paving  and  water  and  sewer  exten- 
sions. About  $500,000  In  Improvements 
contemplated. 

Columbia  Falls,  Mont. — The  J.  A.  Bal- 
bott  Water  Co.,  Inc.,  Columbia  Falls,  re- 
ported incorporated  and  will  Install  a 
water  system  for  Irrigation  and  domestic 

use. 

Dardanelle,  Ark. — I.  A.  Huokaby,  City 
Recorder,    writes    Improvements    costing 


$15,000  are  to  be  made  to  the  water  works. 
J.  R.  Halliday,  Engineer,  McAllister,  Okla. 

Pocahontas,  Ark. — Construction  of  water 
works  under  consideration.  Address  City 
Clerk. 

Galveston,  Tex. — Contract  soon  to  be  let 
for  laying  submerged  water  mains  across 
Galveston  Bay.  A.  T.  Dickey,  City  En- 
gineer. 

Goldthwalte,  Tex. — Citizens  voted  $31,- 
000   bonds   to  construct  water  works. 

Seattle,  Wash. — Plans  and  specifications 
approved  and  contract  about  to  be  let  by 
Bd.  Pub.  Wks.  (L.  B.  Young,  Chairman), 
for  constructing  watermains  on  Forty- 
third  Avenue,  N.  E. ;  cost  $27,000;  also  on 
Twenty-fifth  Avenue,  N.  W.,  and  Four- 
teenth  Avenucv   N.    W. 

City  Council  has  appropriated  $16,000 
for  constructing  a  24  In.  main  through 
siphon  tunnel  at  Third  Avenue  West.  L. 
B.  Young,  Chairman  Board  Public  Works. 

Falls  City,  Ore. — Contract  soon  to  be 
let.  according  to  reports,  for  constructing 
water  system.     Address  City  Clerk. 

Mllwaukle,  Ore. — Contract  soon  to  be 
let  for  constructing  a  standpipe  and  lay- 
ing mains  for  completion  of  Bull  Run 
Water  system.     J.  W.  Norrls,  Engr. 
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^Council.  Idaho.— Contract  (or  con> 
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PROPOSED     WORK. 

Bstavla.  N.   Y.— See  "Wuter  Works." 

Buffalo,  N.  v.— See  "Water  Works." 

Owensboro.  Ky.— CItlsens  voted  {200.000 
bonds  (or  constructlnK  sewers.  Address 
11a  xor. 

Lancaster.  Ohio. — Conmnirilns  a  sewer 
ST'tem  Is  reported  under  consideration  by 
city  oOlcials.     C.  M.   Rowlee.  Mayor. 

VaMngatown.  Ohio.— I'lans  prepared  by 
CXir  Bnctnrf'r  for  ront-ri-iInK  tmsin  of  Crab 
Crash  (rom  i'litst  Madison  Avenue  to  Oak 
Street,  calllnx  (or  a  concrete  trouch  40  (t. 
wide  and  i:  ft.  deep,  with  two  sewers  con- 
erata  Into  the  side  walls:  estimated  cost 


Baltimore,  Md.— t'litU  Nov.  24^y  Board 
Awards  (John  Hubert,  Act.  Pres.).  at 
olBoe  of  City  Register,  (or  constructlnK 
Section  No.  1.  Waverly  trunk  sewers  and 
lateral  sewers  In  Diet.  No.  34  D,  as  fol- 
lows: Sanitary  Contract  168,  2800  n.  ft. 
18  to  24-ln.  terra  cotta  sewer.  700  lln.  ft. 
house  connection:  Sanitary  Contract  No. 
l(t,  6425  lln.  ft.  terra  cotta  pipe,  3900  lln. 
ft.  house  connections. 

Mansfield,  Ohio.— Reported  desired  until 
Dec.  1,  for  constructing  sewage  disposal 
plant.    W.  J.  Haseltlne,  City  Engr. 

Richmond,  I  nd.— Until  Nov.  29,  by  B.  A. 
Bescher.  City  Clerk,  for  constructing 
about  3700  ft.  12  In.  pipe  sewers.  Fred- 
erick R.  Charles.  City  Engineer. 

Aurora.  III.— Until  Nov.  it  by  Myron  J. 
Tarble.  Cltv  Engineer,  (or  constructing 
system  of  sewers*  in  Sewer  District  No. 
11,  advertised  in  Engineering  Record. 

Chicago,  III.— Until  Nov.  22  by  Bd.  Local 
Improv.  (Edw.  J.  Glackin,  Secy.)  for  con- 
structing drains  in  S.  Ashland  Avenue, 
Eddy,  W.  Thlrty-flrst.  Henderson  and  sev- 
eral other  streets. 

Marshall,  III.— Until  Nov.  22  by  City 
Clerk  for  4226  feet  6  and  8  in.  pipe  sewers 
with  9  manholes.  W.  R.  Paige.  Engineer, 
Terre  Haute.   Ind. 

Strawberry  Point,  Iowa. — Until  about 
Doc.  21  l)y  J.  Scholield.  Town  Clerk,  for 
constructing  sewer  system  and  sewage 
disposal  plant,  about  23.000  ft.  6  to  10  in. 
pipe:  cost  system  $18,000,  and  plant  $7,000. 
M.  Tschirgi  &  Sons,  Engr.,  Cedar  Rapids. 
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Waat  Clilcaqo,  III.— An  election  Is  to  be 
held  Dae.  <  to  vote  on  constnicttns  a 
sewer  system. 

Lisbon,  Iowa.— Contract  will  be  let  in 
Daocmbar  by  H.  C.  Kunts.  Town  CHerk. 
for  oonatnicting  a  sewer  system  and  dis- 
peaal  plant  to  coat  UO.OOO:  <  to  12  In. 
Mpa  will  be  required.  T.  R.  Waniner, 
Bngr..  Cedar  Rapids. 

Oakaloaaa,  Iowa. — Sewer  Improvements 
coating  IM.MO  are  to  be  made,  include 
conatructlon  of  an  Imhoff  disposal  plant. 
Iloraea  Hawkins.  City  Engineer.  Black 
A  Veatcfa.  Kansas  City.  Mo.,  consulting 
eaKinaars. 

Anoka.  Minn.— L.  P.  Wolff.  St.  Paul. 
angagad  by  city  to  make  a  survey  and 
report  on  sewer  extensions  for  next  year. 


Seattle,  Wash. — See  "Paving  and 
Roads." 

Bonners  Ferry,  Idaho. — Reported  desired 
until  Nov.  20  by  W.  D.  Baxter,  Chnin. 
Sewer  Com.,  for  constructing  sewerage 
system  and  sewage  disposal  plant.  C.  T. 
Lascbinger,  City  Treas. 

PRICES     AND     LETTINGS. 
Iilndicatcs  award  of  contract. 

Boston,  Mais.  —  Following  are  bids 
opened  Nov.  12  by  Metropolitan  Water  & 
Sewerage  Board  for  reconstructing  the 
Maiden  River  siphon  between  Everett  and 
Medford:  George  M.  Bryne,  166  Devon- 
shire Street,  $26,000:  Bay  State  Dredging 
Co..  241  Atlantic  Avenue.  $29,110:  Charles 
H.  Haskln.  West  Medford.  $31,240. 

Following  are  three  lowest  bids  opened 
•Nov.  15  by  Commissioner  Public  Works 
for  constructing  sewer  in  Canal  Street: 
William  Barrett  &  Co.,  Roxbury,  $9,973: 
A.  Baruffaldi,  Somervllle,  $10,947;  J.  J. 
Coughlin  &  Co.,  Boston,  $14,372. 

•kNtvi  York,  N.  Y.— Contract  for  con- 
structing the  storm  drain  for  Queensboro 
subway  in  Queens  Borough  awarded 
Murphy  Brothers  of  Brooklyn  at  $7,421. 

•^Atlantic  Highlands,  N.  J.— Contract 
awarded  R.  W.  Smith  Corporation,  30 
Church  Street,  New  York,  for  sewer  ex- 
tensions (bids  opened  Nov.  3)  at  $15,402. 
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Manhattan.  Mont.— Construction  of  sow- 
er system  coating  120.000  it  contemplated. 

•aattla.  Wash.— Contract  will  be  let  by 
Board  of  Public  Works  about  January 
for  ZT.ni  (I.  I  to  la-ln.  pipe  aewer  In 
WtM    and    North    Ftftiatb    Straet     Coat 

ia.TU. 

Maotraal,  Qua.— Board  Control  consld- 
ertng  roport  o(  Chle(  Engineer  recom- 
maiMlag  appropriation  o(  t>78,000  for  con- 
stractlng  sewers  during  winter  months. 

Bavorly.  Alta. — Cltisens  voted  to  con- 
struct aawcrs. 

Bonnara  Ferry,  Idaho. — Contract  soon  to 
ba  lat  by  City  Council  (or  constructing  a 
aswaraca  ayatam  to  coat  ta.OM. 


BID*     DKSIRBD. 

Naw  York,  N.  Y.— Until  Nov.  it,  by 
Marcua  M.   Marka.   Pres.  Manhattan  Bor- 

^b.  (or  altarallon  and  Improvements  to 

aawar   in   Cadar   SIrael,   twtween    Broad- 
way and  Naaaau  Mtreat.     Security  (4.6O0. 

Oeaaa  Orava.  N.  J.— Until  Nov.  It.  at 
oin««  «4  Naptun*  Township  Committee, 
n  >.  Main  Btraet.  for  furnlshinit  mate- 
rtal  and  oonalructlng  about  13.200  lln.  (t. 
4  to  M'in.  ntr.  pipe  sewer,  together  with 
■anhnlaa.  ate.  Frank  P.  Butcher,  Town- 
ikip  OIL.  Ocaaa  Orova. 

«,  N.  J^Untll  Nov.  24,  by  Frank 
City    Clk..     (or    oonalructlng 
tt  and  Park  Avenues. 

Wa«kla«tan,  D.  C— Until  Nov.  it.  by 
Coiamlaaionars  t>.  C.  tor  constructing  In- 
vohrlas  about  tH  lln.  (t.  trunk  sewer  2 
(t.  BAd  11.M*  Ud.  (L  10  to  24  In.  pipe 
aawar.  adrartiaad  In  Engineering  Record 


Washington,  D.  C— Lowest  bid  opened 
Nov.  II  by  Commissioners  D.  C.  for  con- 
structing the  Bennlngs  Road  service  main 
was  submitted  by  George  Hyman,  Wash- 
ington, at  $8,465. 

-(^Toledo,  Ohio.— Contract  for  construct- 
ing extension  of  marsh  drainage  sewer 
No.  1139  awarded  M.  Rabbit  &  Sons,  115 
Nasby,  at  $9,006. 

„  *East  Chlcsqo,  Ind. — Contract  awarded 
Shea  &  Co.,  2113  Highland  Street,  Ham- 
tnond,  for  constructing  Bufflngton  Addi- 
tion main  sewer  system  at  $13,595.  Other 
bidders:  Thomas  Lavene,  $14,373,  and  Cal. 
Construction  Co.,  $13,396,  both  of  Ham- 
mond. 

#Maion  City,  Iowa. — Contract  for  con- 
structing sewer  on  Main  Street  awarded 
by  city  to  Intermountain  Bridge  &  Constr, 
Co.,  Tecumeeh,  Neb.,  at  about  $23,000. 

.i^.^JU*'*'  Wash.— Contract  for  con- 
structlnK    sewers     In     North     and     West 

f.i;ML''fe'"t  ^"•*^'  awarded  by  Board 
I  ubilc  Works  to  D.  Parisi  Co.,  1506  Six- 
teenth  Avenue,    S,   at    $9,531. 

f,.?"J!l  „?.'•"".•,   C»l.— Lowest    bid    received 

•^t'r'JSh^.'"cftrcVe'rT•  "'  '«-"»-^S>en  S- 

♦WInnemucca,  Nev.— Contract  awarded 
.;,  '^'  "-o.  for  constructing  exten- 
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s"  ■  ---lemucca. 
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BRIDGES 


PROPOSED     WORK 


Rome,  Ga.— Bridge  bonds  for  $225,000 
will  be  sold  Nov.  24,  by  Commissioners 
Roads  and  Revenue  (J.  Q.  Pollock, 
Chmn.). 

Jefferson  City,  Tenn. — The  War  Dept. 
authorized  the  construction  of  a  steel 
bridge  over  Holston  River,  near  Davis 
Ferry:  cost  about  $11,500.  Jefferson 
County  to  pay  half  of  cost.  Dandridgo, 
county  seat. 

Milwaukee,  Wis.— Bd.  Public  Works  di- 
rected to  prepare  plans  for  constructing 
bridge  over  Milwaukee  River  at  North 
Avenue:  cost  about  $240,000. 

Omro,  Wis. — A  steel  and  reinforced 
concrete  bridge  is  to  be  constructed  over 
Fox  River  by  Wisconsin  Highway  Com- 
mission, Madison,  to  have  three  90-ft. 
fixed  spans  and  one  80-ft.  lift  span;  cost 
$25,000.  M.  W.  Torkelson,  Bridge  Engi- 
neer, Madison. 

North  Platte,  Neb.— Contract  to  be  let 
some  time  this  winter  by  Roy  Cochrane, 
County  Engineer,  McCabe  Building,  tor 
constructing  a  concrete  bridge  and  sev- 
eral blocks  of  brick  paving. 

Seattle,  Wash. — See  "Paving  and 
Roads." 

Riverside,  Cal. — Crescent  City  Ry.  (W. 
J.  Bohon.  Gen.  Mgr.  and  Purchasing 
Agent,  Riverside)  having  plans  prepared 
for  concrete  bridge  66  ft.  span  22  ft.  wide 
uiider  its  line  at  Fairmount  Boulevard. 

BIDS     DESIRED. 

New  Gretna,  N.  J.— Until  Dec.  8,  by 
Board  Chosen  Freeholders  counties  of  At- 
lantic and  Burlington,  at  G.  A.  R.  Hall, 
New  York  Avenue,  Atlantic  City,  (or  con- 
structing a  bridge  742  ft.  long,  to  consist 
of  creosoted  pile  trestle  approaches,  steel 
trusses  and  bascule  draw  span  with  wood 
block  floor  and  concrete  substructure, 
over  Mullica  River  at  Chestnut  Neck,  New 
Gretna.  A.  H.  Nelson,  Engr.  Atlantic 
County,  Guarantee  Trust  Building.  Atlan- 
tic City,  and  Jas.  Logan,  Engr.  Burling- 
ton County,  U  Main  Street,  Mount  Holly. 

Norrlstown,  Pa. — Reported  desired  un- 
til N'ov.  22.  by  County  Commissioners, 
for  the  Phoenix-Mont  Clare  bridge  over 
Schuylkill  River. 

Pennsylvania, — Until  Dec.  7  by  State 
Highway  Department,  Harrisburg,  for 
constructing  bridge  as  follows  (Roljert  J. 
Cunningham,  State  Highway  Comr.): 
Erie  County,  double  50-ft.  span  plate 
girder  bridge  in  Harbour  Creek  Township. 

Selma,  Ala.— Until  Dec.  13,  by  Board 
County  Commissioners,  for  furnisliing 
steel  and  erecting  9  bridges  from  12  to  200 
ft.   long.     W.   O.   Crisman,  Co.   Engr. 

Holly  Springs,  Miss. — Until  Dec.  6,  by 
Board  County  .Superv.  (C.  H.  Wright, 
Clk.),  for  constructing  4  bridges,  on  Red 
Bank  Creek,  to  be  100,  150,  100  and  380 
ft.    long,    respectively. 

Leakesvllle,  Miss. — Reported  desired  un- 
til Dec.  6.  by  County  Supervisors  (S.  R. 
McKay,  Clk.),  for  constructing  steel  and 
iron  bridge  over  Chickasawhay  River. 

Jackson,  Tenn. — Until  Nov.  30,  by  E.  G. 
Buck,  County  Engineer,  Jackson,  for 
tliree  highway  bridges,  across  40  ft.  canal, 
advertised  in  Engineering  Record. 

Lorain,  Ohio.— Until  Dec.  8,  by  Bd.  Co. 
Comrs.  (F.  L.  EUenberger,  Clk.),  for  fur- 
nishing material  and  constructing  crib- 
bing on  south  side  of  Erie  Ave.  bridge. 
Black  River,  Black  River  Township, 
Lorain.     F.  P.  Crosse,  Co.   Surv. 

Marlon,  III. — Until  Nov.  30  at  office  of 
P.  B.  Wilson.  Co.  Supt.  Highways,  Marion, 
for  constructing  Pigeon  bridge,  West 
Marion  Township,  of  steel,  50-ft.  span, 
16-ft.  roadway,  on  either  reinforced  con- 
crete or  creosoted  timber  abutments.  En- 
gineer's estimate  for  steel  bridge,  on  con- 
crete abutments,  $4,060;  on  creosoted  tim- 
ber abutments,  $2,120. 

Wathena,  Kan.— Until  Dec.  7,  by  W.  L. 
Privett,  Co.  Clk.,  Troy,  for  constructing 
Peters  Creek  bridge  over  I'etcrs  Creek, 
Wathena,  a  reinforced-concrete  arch 
structure  60-ft,  span,  18-tt.  roadway,  5-(t. 
sidewalk. 

Bakersfield,  Cal. — Until  Dec.  9,  by  Board 
Supervisors  (I.  L.  Miller,  Clk.),  for  grad- 
ing and  constructing  culverts  on  Division 
11,  Section  3,  approximately  2.1  miles  long, 
and  grading,  paving  and  constructing  cul- 
verts. Division  5,  Section  1 A — Bakers- 
fleld-Mc  Kittrick  Road — approximately  T 
miles   long. 

California.— Until  Nov.  29,  by  California 
Highway  Commission,  515  Forum  Build- 
ing, Sacramento,  tor  constructing  a  plate 
girder  bascule  bridge.  80  ft.  clear  span, 
with  reinforced-concrete  approaches,  in 
Yolo  County;   total  length  141  ft. 

PRICES     AND     LETTINGS, 

•^Indicates  award  of  contract. 

♦Arcadia,  Fla. — Contract  for  construct- 
ing 10  concrete  bridges  in  county  awarded 
by  County  Comrs.  to  Luten  Bridge  Co., 
York,  Pa.,  at  $20,000. 

♦  Illinois. — Contracts  awarded  by  Wil- 
liam W.  Marr,  chief  State  Highway  En- 
gineer, Springfield,  for  constructing  State 
IStreet  Bridge,  Rockton  Township,  Win- 
nebago County,  as  follows:  Superstruc- 
ture to  Worden-Allen  Company,  Milwau- 
kee, Wis.,  at  $8,800  and  substructure  to 
Northern  Steel  &  Concrete  Company  o( 
Freeport,  111.,  at  $2,499, 
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-^Longview,  Tex. — Contract  for  con- 
structing steel  bridge  over  Sabine  River 
awarded  by  County  Commissioner  to 
Blodgett  Construction  Company  of  Kan- 
sas  City,    Mo.;   cost   $20,000. 

■^Spokane,  Wash. — Contract  for  steel 
construction  work  on  five  viaducts  for 
Northern  Pacific  Ry.  Co.  awarded  to  Poole 
&  Bean,  Portland,  Ore.,  at  $16,000. 

♦Walla  Walla,  Wash.— Contract  for 
constructing  steel  truss  bridge  100  ft. 
span,  awarded  C.  L.  Graves  of  Spokane, 
at  $4,090.  G.  C.  Cookerly,  County  Engi- 
neer. 

California — Lowest  bid  opened  Nov.  1 
by  California  Highway  Commission,  Sac- 
ramento for  constructing  the  reinforced 
concrete  300  ft.  bridge  across  Myers 
Creek  in  Imperial  County  submitted  by 
Holland  Construction  Company,  San 
Diego,  at  $15,600. 

♦Corunna,  Cal. — Contract  for  construct- 
ing 200-ft.  bridge  and  300-ft.  trestle  over 
Santa  Ana  River  awarded  by  County  Bd. 
Supervisors,  at  Riverside,  to  Hugh  G. 
Purcell,  at  $11,357. 

♦  Moncton,  N.  B.— Contract  for  con- 
struction superstructure  of  bridge  over 
Petitcodiac  River  at  Moncton  awarded  by 
Provincial  Government  to  Dominion 
Bridge  Co.,  Montreal,  Que.,  at  about 
$125,000. 


PAVING  AND  ROADS 


PROPOSED     WORK. 

Shelburne  Fails,  Mass.— About  $12,000 
to  be  spent  by  the  town  of  Shelburne 
Falls  (or  reconstructing  Greenfield  and 
Colrain  Road  in  Shelburne  Falls. 

Brookhaven,  L.  I.,  N.  Y.— The  town  Bd. 
voted  to  construct  five  concrete  roads,  at 
cost  of  $24,000. 

Buffalo,  N.  Y.— George  C.  Diehl,  County 
Engineer,  recommended  to  Bd.  Supervs., 
Nov.  9,  that  $100,000  annually  be  put  in 
the  county  budget  for  improvement  of 
county  highways. 

Common  Council  voted  to  pave  Camden, 
E.  Woodlawn  and  Coigate  Avenues,  Chel- 
tenham Drive,  Roanoke  Park  and  Abbott 
Road. 

MIneola,  L.  I.,  N.  Y. — About  $600,000 
Nassau  County  Road  improvement  bonds 
sold   by  Bd.    Supervisors. 

Asbury  Park,  N.  J. — Reported  contract 
is  about  to  be  let  by  City  Commission  lor 
paving  Main  Street  from  Summerfleld 
Avenue  north  to  Main  Street  Bridge. 

Jersey  City,  N.  J. — Bd.  Freeholders 
voted  $20,000  bonds  for  paving  Passaic 
Avenue,  Kearny. 

Johnstown,  Pa. — Highway  improvement 
bonds  for  $100,000  will  be  sold  Dec.  13,  by 
Harr  W.   Siick,  City  Treasurer. 

Mount  Penn,  Pa. — About  $20,000  bonds 
voteci  for  road  improvements. 

Pittsburgh,  Pa.— All  bids  opened  Sept. 
23  by  Hyatt  M.  Cribbs,  County  Comp- 
troller, for  improving  Painters  Run  Road, 
Mount  Lebanon,  and  Upper  St.  Clair  and 
Scott  Townships,  a  distance  of  four  miles, 
have  been  rejected.  Road  is  not  to  be 
built. 

Wyomlsslng,  Pa.— City  Council  consid- 
ering spending  $30,000  for  street  improve- 
ments. 

Pinevllle,  W.  Va.— Blake  Taylor,  Pine- 
ville,  appointed  chief  engineer  of  road 
construction  in  this  county  under  $550,000 
road  and  bridge  bond  issue.  Location  and 
design  well  under  way  and  several  roads 
will  be  ready  for  contract  in  early  spring. 

Taylorville,  N.  C— About  $150,000  road 
bonds  sold  by  County  Comrs. 

Summerville,  s.  C— Construction  of  a 
concrete  road  around  the  park  between 
the  park  and  Southern  Ry.  station,  to 
improve  sidewalks  and  bridges  and  to 
build  4'^  miles  Augusta  gravel  road,  is 
contemplated  by  city. 

Auburndale,  Fla.  —  The  Freeholders 
voted  to  i.ssue  $30,000  bonds  for  con- 
structmg  hard  roads  to  connect  with 
county  hard  surface  roads. 

New  Augustine,  Fla.— County  Commis- 
sioners at  St,  Augustine  will  pave  King 
Htreet,  New  Augustine,  to  cost  $10,000. 

Blloxl,  Miss.— About  $200,000  is  to  be 
spent  liy  Harrison  County  Bd.  Supervis- 
ors at  Gulfport  for  constructing  22  miles 
of  road  from   Biloxi  to  Pass  Christian. 

Cleveland,    Miss.— Road    Dist.    No.    1    of 
, 'iV?/"  .5?""'^  approved  of  a  bond  Issue 
of   $150,000    for  gravel    roads. 

Jackson,  Miss. — Hinds  County  Bd.  Sup- 
ervs. voted  to  issue  $.10,000  bonds  for  con- 
structing roads  in  western  part  of  county. 

Bellevue,  Ky.— Citizens  voted  Nov.  2  to 
issue  $23,000  bonds  for  Improving  Taylor 
Avenue.     Edward  Price,  Jr.,  City  Clerk. 

Dayton,  Ohio.— Citizens  voted  a  good 
roads  tax  levy  which  will  provide  about 
$500,000  for  road  improvement  In  Mont- 
gomery County. 


Sandusky,  Ohio. — County  Comrs.  will 
spend  about  $64,000  for  road  Improve- 
ments during  1916. 

Youngstown,  Ohio, — City  Council  con- 
sidering paving  Federal  Street  between 
North  Avenue  and  East  End  Bridge  and 
Wilson  Avenue,  between  viaduct  and 
easterly  city  limits.  Mahoning  &  Shen- 
ango  Ry.  &  Light  Co.  to  pave  between 
the  tracks. 

Sterling  III. — Preliminary  steps  being 
taken  on  paving  about  thirty  blocks  with 
paving  blocks  on  Third  Street  and  Sixth 
Avenue.     Harold  "Ward,  City  Clerk. 

Racine,  Wis, — Reported  about  $70,888 
may  be  available  for  road  improvement 
in   Racine  County  during  1916. 

St.  Paul,  Minn, — City  Council  voted  to 
pave  Grove  Street  with  creosote  blocks; 
cost  $13,333. 

Fargo,   N.   D. — See  "Water  Works." 

Livingston,  Mont. — City  Council  voted 
to  pave  Second  Street,  cost  about  $12,150. 

El  Dorado,  Ark. — Plans  and  estimates 
prepared  by  State  Hifrhway  Dept.  at  Lit- 
tle Rock  for  constructing  40-mile  high- 
way from  El  Dorado  to  Felsenthal  and 
Huttig  via  Strong,  estimated  cost  $200,- 
000.  also  for  road  from  El  Dorado  to 
Junction    City. 

Ft.  Smith.  Ark. — The  Quorum  Court  of 
Ft.  Smith  Dist.  appropriated  about  $50,000 
for  road  improvements. 

Lake  Village,  Ark. — Construction  of  40 
miles  macadam  or  concrete  road  is  con- 
templated by  coun'y 

Little  Rock,  Ark. — About  22  miles  of 
roads  to  be  constructed  in  Pulaski  County 
during  1916;  cost  about  $60,000. 

Marshall,  Ark. — A  14-mile  road  is  to  be 
constructed  in  Road  Improvement  Dist. 
No.  1,  extending  from  Marshall  north; 
cost  about  $14,000.     V.   C.   Btatton,   Comr. 

Osceola,  Ark. — Luxora  and  Osceola 
Dists.  plan  to  spend  about  $300,000  each 
for  road  improvements. 

Osceola  and  Little  River  Roads  Dis- 
tricts have  sold  $220,000  bonds.  It  is  re- 
ported 50  miles  of  hard  surfaced  road,  25 
miles  of  which  are  concrete,  are  to  be 
built. 

Crystal  City,  Tex. — Citizens  voted  $40,- 
000   bonds   for  road   improvements. 

Huntsvllle,  Tex.  —  Comrs.  Walker 
County  approved  of  a  bond  issue  of  $100,- 
000  for  road  improvements. 

Ritzville,  Wash. — Comrs.  Adams  County 
at  Ritzville  considering  extending  high- 
way trom  Lind  to  Ralston  and  from  Ritz- 
ville westerly  about  11  miles  and  southerlv 
to  Lind. 

Seattle,  Wash. — Reports  and  estimates 
of  cost  at  $16,160  and  $10,376  respectively 
have  been  submitted  to  Bd.  Public  Wks. 
by  Engineering  Dept.  for  paving  Harrison 
Street  with  brick  and  constructing  con- 
crete walks  on  Twenty-ninth  Avenue. 

Portland,  Ore.— About  $25,800  street 
improvement  bonds  sold   by   city. 

John  B.  Yeon,  Roadmaster- Multnomah 
County  at  Portland  submitted  to  County 
Comrs.  estimates  of  cost  for  constructing 
roads  and  maintenance  of  same,  during 
1916,    at    $588,222. 

Los  Angeles,  Cal. — Board  of  Supervisors 
has  appropriated  $325,000  tor  construct- 
ing the  Mint  Canyon  Road. 

Mill  Valley,  Cal.— Bd.  Trustees  consid- 
ering expending  $10,000  annually  for  a 
period  of  5  years  for  street  improvements. 

Idaho  Falls,  Idaho. — City  Council  voted 
to  pave  several  streets,  cost  about  $15,000. 

Jerome,  Idaho.  —  Appleton  Highway 
Dist.  reported  voted  $25,000  bonds  tor  con- 
structing highways.  O.  H.  Albee,  High- 
way Director   Appleton  Highway  Dist. 

Orofino,  Idaho. — City  engaged  Robert  B. 
Swadener,  Box  121,  Orofino,  to  prepare 
plans  and  estimates  for  two  improve- 
ment districts  about  7  or  8  blocks.  In- 
tention to  pave  with  concrete  sidewalks 
and  curb  included  for  both  districts.  Con- 
tract  to   be   let   in   the   spring. 

Toronto,  Ont. — City  Council  considering 
grading  and  paving  Yonge  Street  Hill, 
cost  about   $18,000. 

BIDS      DESIRED. 

Long  Island  City,  L.  I.,  N.  Y.— Until 
Nov.  22,  by  Maurice  E.  Connolly,  Pres. 
Queens  Borough,  for  paving  with  wood 
block  on  concrete  foundation  portions  of 
Church  Street,  asphalt  concrete  pavement 
on  portions  of  Broadway,  together  with 
sidewalks,  etc.     Total  security  $5,500. 

New  York,  N.  Y.— Until  Nov.  23,  by 
Marcus  M.  Marks,  Pres.  Manhattan 
Borough,  for  improving  portions  of  W. 
145th,  W.  178th,  E.  Ninety-sixth  Streets, 
Exterior,  Columbus  and  Haven  Avenues, 
in  all  about  25,680  sq.  yd.  sheet  asphalt 
on  concrete  foundation,  together  with 
sewer,  manholes,  etc.  Total  security 
$19,200. 

Mount  Holly,  N.  J.— Until  Nov.  29, 
opened  at  the  office  of  Jas.  Logan,  11  Main 
Street,  Mount  Holly,  for  water-bound 
macadam  paving  as  follows: 

By  .Southampton  Township  Committee 
for  improving  Vinceton  and  Buddtown 
Road  about   13,280  sq.   yd. 

By  Southampton  and  Lumberton  Town- 
ship Committees  for  Vincetown  and 
Eayeistown  Road,  about  10,648  sq.  yd. 


Philadelphia,  Pa. — Local  press  reports 
state  bids  will  be  received  until  Nov.  23, 
by  Department  Public  Works,  for  im- 
proving portions  of  D,  Fox,  Railway  and 
a  number  of  other  streets  with  asphalt, 
portions  of  Rockland  Street  with  vitr. 
block,  and  Harvey  Street  with  granite 
block. 

Wauchula,  Fla. — Reported  desired  until 
Dec.  6.  by  City  Clerk,  for  approximately 
13  miles  of  sidewalks.  Probable  cost 
$20,000. 

Edwards,  Miss,— Until  Dec.  6  by  High- 
way Commissioners  of  Township  16-5  and 
6-4,  W.  Supervisors  Dist.  No.  2,  addressed 
lo  A.  J.  Lewis,  Jr.,  for  constructing  certain 
roads  in  said  district  with  gravel,  approx- 
imately 6.25  miles. 

Maynardvllle,  Tenn. — Reported  desired 
until  Jan.  3  by  George  M.  Taylor,  Chmn. 
Co.  Comrs..  for  constructing  macadam 
roads    and    bridges. 

Albany,  Ky.— Bids  are  wanted  by 
County  Fiscal  Court  (C.  B.  Parrigin, 
Chmn.),  for  constructing  22  miles  water- 
bound  macadam  road;  also  3000  ft.  culvert 
pipe,  100  bbl.  Portland  cement,  one  lean- 
ing wheel  grader,  a  gasoline  or  steam 
road  roller,  six  wheel  and  five  drag 
scrapers,  etc.  C.  S.  Parrigin,  Engr.,  Al- 
bany. 

Dayton,  Ohio. — Local  press  reports 
state  bids  are  wanted  until  Nov.  29,  by 
City  Purchasing  Department,  for  38,000 
bbl.  of  cement  to  be  used  in  construction 
of  Fifth,  Keowee  and  Webster  Streets. 
Estimated  cost  $29,000. 

Indiana.- Bids  desired  by  County  Com- 
missioners for  constructing  road  as  fol- 
lows: 

Until  Dec.  6: 

Tipton,  gravel  road  in  Madison  and 
Cicero    Townships.      Oscar    Vanness,    Co. 

Kentland,  macadam  road  in  McClellan 
Township.     S.  R.  Sizelove,  Co.  Aud. 

Franklin,  gravel  road  in  Franklin  and 
Union  Townships.     H.  L.  Knox,  Co.  Aud. 

Greencastle,  11,550  ft.  macadam  road  in 
Jackson  and  Floyd  Townships,  5459  ft.  in 
Monroe  Township  and  9763  ft.  in  Marion 
Township.     C.  L.  Airhart,  Co.  Aud. 

Until  Dec.  7: 

Vincennes,  gravel  road  in  Washington 
and  Decker  Townships,  11,457  and  12,566 
ft.  in  length.     Joseph  I.  Muentzer,  Co.  Aud. 

Brazil,  two  limestone  and  gravel  roads 
in  Harrison  Township.  W.  O.  Graeser, 
Co.  Aud. 

Madison,  for  10-ton  traction  roller,  new 
or  second  hand,  with  or  without  scarifier. 
C.  S.  Dibler,  Co.  Aud. 

Until  Dec.  8: 

Muncie,  graveling  and  macadamizing. 
Edward  C.  Schwer  Road  and  Thomas 
Hiatt  Road,  Mount  Pleasant  Township. 
Francis  M.  Williams,   Co.  Aud. 

Dixon,  III, — Reported  desired  until  Nov. 
23,  for  1416  sq.  yd.  cement  roadway,  etc., 
on  Lincoln  Road,  also  2300  ft.  cement 
concrete  pavement,  etc.,  on  East  River 
St.  Probable  total  cost,  $6,329.  C.  Nes- 
bit.    City   Engr. 

St.  Paul,  Minn.— Until  Nov.  22,  by  Au- 
gust Hohenstein,  Purchasing  Agent,  for 
improving  portions  of  Arcade  Street, 
Snelllng  Avenue  and  other  streets  and 
alleys. 

Austin,  Tex. — Until  Nov.  26,  for  paving 
city  streets.  Cost  about  $218,000.  P.  W. 
Powell,   Street  Comr. 

Seattle,  Wash. — Reported  desired  until 
Dec.  10  by  Board  Public  Works  (L.  B. 
Young,  Chmn.)  for  improving  portion  of 
Railroad  Avenue  by  constructing  concrete 
seawall,  filling,  reconstructing  sewers  and 
water  mains  and  paving  with  brick  block, 
etc.;  probable  cost  $100,000. 

Bakersfield,  Cal. — See  "Bridges." 

El  Centre,  Cal. — Reported  desired  until 
Dec.  6  by  State  Highway,  Sacramento,  for 
constructing  about  12  miles  concrete  high- 
way between  Dixieland  and  El  Centre, 
requiring  approximately  40,000  to  50,000 
cu.  yd.  excavation,  10,000  and  17,500  cu. 
yd.  concrete  pavement,  corrugated  iron 
and  reinforced  concrete  culverts. 

PRICES     AND     LETTINGS. 
irindicates  award  of  contract. 

-ArMassachusetts  —  Contract  for  con- 
structing a  section  of  state  highway  in 
town  of  Woburn  (bids  opened  Oct.  26). 
awarded  by  Massachusetts  Highway 
Commission.  Boston,  to  Davis  &  Pallato, 
Lowell,  at   $11,968. 

Albany,  N.  Y. — Following  are  totals  of 
four  lowest  bids  opened  Nov.  11  by  State 
Commission  of  Highways,  55  I^ncaster 
St.,  for  constructing  highways  by  State 
aid: 

Road  1317 — Auburn — Weedsport,  Cayuga 
County,    8   miles;    Brayer   Bros.,    Auburn, 


$123,709;  Sullivan  Constr,  Co.,  Syracuse, 
$123,809;  John  Young,  Syracuse,  $124,724, 
and  Newport  Constr.  Co.,  Herkimer,  $129,- 
715. 

Road  5596— Mayville  Village— Erie  St., 
Chautauqua  Co.,  .79  mile,  Edward  T. 
Beck  &  Co.,  Warren,  Pa.,  $25,801:  Elmer 
F.  Love  &  Son,  Corry,  Pa.,  $26,530;  On- 
tario Roads  Co.,  Inc.,  Manchester,  $26,922. 
and  Kendar  Eng'g  &  Contr.  Co.,  Inc.,  Buf- 
falo,  $27,162. 

Road  1339- Leroy- Brockport,  Pt.  2 — 
Genesee  County,  A  mile.  Atlanta  Constr. 
Co.,  Atlanta,  $13,010;  Rhodey  &  Clawson, 
Albion,  $14,120;  Parker  &  Carney,  Batavia. 
$14,031;  Peter  F.  Connolly.  Horseheads. 
$14,746. 

Road  1253 — Chaumont — Depauville,  Jef- 
ferson County,  6.06  miles.  Henry  P.  Bur- 
gard,  Buffalo,  $46,249;  Richard  Hopkins, 
Troy,  $47,454;  Gruner  &  Hollenback.  Har- 
riman,  $48,248;  Hendrickson  -  McCabe 
Constr.  Co.,  Spencerport,  $48,319. 

Road  512— Akin— Johnstown,  Pt.  1., 
Montgomery  Co.,  4.59  miles.  Routley  & 
Summers.  Huntingdon.  Quebec.  $29,528; 
S.  B.  Van  Wagenen.  Inc.,  Rondout.  $31,- 
010;  John  Arboriq,  New  Haven,  Conn., 
$31,715;  Brady-Oltarsch  Constr.  Co.,  49 
W.  140th  St..  New  York  City,  $32,377. 

Road  5558  —  Oneida  —  Verona,  Oneida 
County,  4.69  miles,  J.  G.  Hayes  Co..  Inc., 
Rome.  $36,625;  James  Rossney,  Buffalo, 
$38,135;  Chas.  O.  McComb,  Syracuse,  $38,- 
322;  Fort  Schuyler  Constr.  Co.,  Inc., 
Oneida,  $38,493. 

Road  5597  —  Utica  —  Poland.  Part  3, 
Oneida  County,  5.34  miles,  Routley  & 
Summers,  Huntingdon,  Quebec,  $51,592; 
Hovey  E.  Benedict.  Williamsport.  Pa., 
$51,707;  James  Rossney,  Buffalo.  $54,129; 
Kendar  Engg  &  Constr.  Co.,  Inc.,  Buf- 
falo,   $54,759. 

Road  1338— Scotia— Saratoga  County 
Line.  Pt.  1,  Schenectady  County,  4.22  miles, 
De  Graffe  &  Hogeboom.  Inc.,  Kingston, 
$33,776;  S.  B.  Van  Wagenen.  Inc..  Ron- 
dout, $35,081;  John  Arborio.  New  Haven, 
Conn.,  $36,208;  Dana  W.  Bobbins,  Inc., 
New  York  City,  $38,308. 

♦Contract  for  paving  canal  terminal 
plaza  north  of  North  Ferry  St..  awarded 
by  city  to  Patrick  Mulderry,  Albany,  at 
$33,705. 

♦Contracts  for  above  roads  awarded  by 

State  Commission  of  Highways  as  follows: 

Road  5596— Mayville  Village-Erie  Street, 

Chautauqua    Co.,     0.79     mile.     Edward    T. 

Beck  &  Co.,  Warren,  Pa.,  $25,800. 

Road  1253— Chaumont-Depauville,  Jef- 
ferson County,  6.05  miles,  Henry  P.  Bur- 
gard,  Buffalo,  $45,249. 

Road  512  —  Akin-Johnstown,  Part  1, 
Montgomery  Co..  4.59  miles,  Routley  & 
Summers,   Huntington.   Quebec.   $29,528. 

Road  5558  —  Oneida-Verona.  Oneida 
Co..  4.69  miles.  J.  G.  Hayes  Co..  Inc.. 
Rome,   $36,624. 

Road  5597 — Utica-Poland.  Part  3,  Oneida 
Co.,  5.34  miles,  Routley  &  Summers, 
Huntington,    Quebec,    $51,591. 

♦Additional  contracts  awarded  by  State 
Commission  Highways  as  follows: 
Bids  opened  Oct.   26: 

Road  5532 — Arkport-Van  Scoters  Cor- 
ners, Allegheny  and  Steuben  Cos.,  5.25 
miles,  Kennedy  Constr.  CO..  Albany, 
$50,882. 

Road  1327— Fleming-Scipio,  Part  2,  Ca- 
yuga Co.,  6.06  miles,  John  H.  Gordon, 
Albany,  $52,010. 

Road  5594 — Plattsburg-Inpraham,  Clin- 
ton Co.,  3.79  miles.  Bluff  Point  Stone  Co., 
Inc.,    Plattsburg.    $29,160. 

Road  1331 — Claverack-Chatham,  Part  1, 
Columbia  Co.,  4.27  miles.  Russo-Parker 
Constr.  Co.,  Hudson,  $39,756. 

Road  1332— Claverack-Chatham.  Part  2, 
Columbia  Co.,  7.77  miles.  Marks  Kearney, 
Hudson.  $62,186. 

Road  5595 — Broome  County  Line-Mara- 
thon Village,  Cortland  Co.,  3.65  miles. 
T.  H.  Gill  Co..  Binghamton,  $39,759. 

Road  1334— Transit.  Part  1,  Erie.  Co., 
4.3  miles,  Langan  Constr.  Co.,  Albany, 
$70,049. 

Road  5593  —  Caledonia-Mount  Morris, 
Part  1.  Livingston  Co.,  7.69  miles,  James 
Anderson,  Albany,  $63,063. 

Road  5582 — Leroy-Pavilion,  Part  2,  Gen- 
esee Co.,  4.53  miles,  Chilson  &  Gibson, 
Leroy,   $44,893. 

Road  1110 — Oneida-South  Bay,  Part  1, 
■Madison  Co.,  3.05  miles,  Mohawk  Engi- 
neering Co.,  Mohawk,   $26,150. 

Road  1326  —  DeRuyter  Village-Albany 
Street,  Madison  Co.,  0.18  mile.  Charles  E. 
Nash  &  Frank  G.  Griffln.  Norwich.  $2,282. 
Road  1328 — Winton  Road-North,  Monroe 
Co.,  0.73  mile,  Whitmore-Rauber  & 
Vicinius,    Rochester,   $12,927. 

Road  1327  —  East  Rochester-Penfleld, 
Monroe  Co.,  2.91  miles,  Ribstine-Holter 
Co.,  Inc.,   Rochester,   $35,548. 

Road  5547 — Whitesboro-Carey  Corners, 
Oneida  Co.,  0.7  mile,  Langan  Constr.  Co., 
Albany,  $17,188. 

Road     5274 — A — Phoenix-Syracuse,     On- 
ondaga Co..  0.18  mile,  M.  J.  Gleason  &  Co., 
Syracuse.  $2,175. 
Road    448 — Port   Jervis-SuUivan   County 


♦Ontario,  Cal. — ^Following  are  unit  prices  of  bids  opened  Sept.  27  by  Board  City 
Trustees  for  improving  east  and  west  roadways  of  Euclid  Avenue,  approximately 
345,000  sq.  ft.  (contract  signed  Nov.  9):  (a)  Ford  &  Stout,  Bradbury  B^iilding.  Los 
Angeles.  $57,089  (awarded  contract);  (b)  David  Joy,  $57,318;  (c)  Johnson  Shea  Co., 
Riverside,  $58,638;  (d)  Highway  Constr.  Co.,  Highlands,  Cal.,  $59,302.  B.  B.  Mann, 
City  Engineer. 

•(a)  (b)  (c)  (d) 

316,060  sq.  ft.  paving  4-in.  concrete  base  and  asphaltlc 

oil  wearing  surface $0.0925     $0.1025     $0.10         $0.10 

33,080  sq.  ft.  same,  cement  finish  at  gutters 0.105         0.1025       0.105         1.105 

57.888  sq.      ft.      surfacing     cobblestone     gutter     with 

cement  mortar  0.05  0.05  0.06  0.05 

9,520  sq.  ft.  reconstructing  and  finishing,   same 0.05  0.07  0.075         0.10 

152,072  sq.  ft.  macadam   paving,   4   in 0.085         0.07  0.074         0.077 

171,830  sq.  ft.  resurfacing  with  oil  and  screenings 0.01  0.00625     0.005         0.0125 

56,390  sq.  ft.  5-in.    concrete    gutters 0.11  0.11  0.13  0.115 
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ASaatU*.  WMii.— Conmcia  (or  fumlsh- 
lix  matartel  to  b*  uMd  In  ih«  eoiwtnic- 
UM  •<  M>pr<MMltM   lo  Flfteonth   Aire""*; 

B4.  Pub.  Wto..  u  foUow»:  CraoMted 
piltaC.  to  I>acinc  CraoMtlDK  Co.:  plain 
■UbS!  to  C.  K.  Uoyd:  lumbar.  crMaotad 
aaSpWn,  to  Paciftc  Mr  Lumbar  Co.,  at 
111  par  M..  umI  hardwara  and  oasUnc. 
to  Saattia  Oar  *  FtNindry  Oo. 

*Caal>«ct  for  conatructln*  w«tt;  on 
rardlMiad  8t»aa»  awardad  by  Bd.  Public 
Worfc*  M  fUnran  A  Anderaon.  Tran*- 
partaH«l  BoUdlnc  at  tll.C7<. 

*Arca«ta.  Cal.— Contract  for  conatruct- 
Uw  I*  mllaa  of  ollad  macadam  road  (bida 
opanad  Nov.  4)  awarded  by  QaorKO^EL 
Grlmaa.  City  Clerk  to  Roccra  Broa.  Ca, 
\ja»  Ancalaa.  at  tllt.OOO. 
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ItNaw  Varti.  N.  v.— Oeatract  awardad 
aaTjiBaaa  t^kawiM  M.  Maika,  PraaUant 

gf^iStftwat  _«•  Oaai!^*&p,^3 

-  ^  — .,  -Wfc  B6raa<-  at 

b  Siraac.  iraaa  Tklio  to 

a««   VUtr-Mlli  •traoc 

_--_     a  TwaMtt  Ayar^   to 

I     wSHk     raMiBtl^Sy*\ia 
itk  MnMrt.  froaa  nnii  to  Mvaatk 
,  ta  ML  Balnl  Oa..  ttS  B.  NIaaty- 
•traat.  at  nucST. 
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to  narv-Om  Siraato: 
~     MsCb    to    Savooth 


FIrat  to  TWrd  A< 
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bMa  apaaad  for  narlnc  S  milea  Ballevlew 
Rd.:  (a)  aai^ltlc  weartns  aurfaca:  (b> 
with  aashalt:  (prlca  Klvan  par  aq.  ft.): 
Oarka  h  Hanary  Conatr.  Co..  Stockton, 
(at  %.1  eta.,  (b|  ».>  eta.:  Caatro  A  Blala- 
dalL  <a)  t^i  eta.,  and  Federal  Conatr.  Co., 
tea  rraaciaco,  (a)  and  (b)  10.4  eta. 

ACaKfamla. — Contracta  awardad  by 
OkltanUa  Hiahway  Commlaalon.  Sacra- 
BMato  aa  followa   (bIda  opened   Oct.    18): 

likPlacer  County  (between  Lincoln  and 
tba  Bortberty  boundary).  Dlvlalon  ni, 
Routa  I.  Section  B,  to  C.  H.  A  A.  W. 
OorrlU.  «42  Call  BuUdlnc.  San  Franclaoo, 
»4T.»4«L  _ 

*Maripoio  County  (between  the  waat- 
ariy  bouBdarr  and  C^athay-Whlte  Rock 
Rood).  DtTtalon  VL  Route  IS.  Section  A. 
to  Ota.  K.  Daley.  440  McNeece  Bulldinx, 
San  Dtaco.  {42.74). 

'^Harmoaa  Beach.  Cal.  —  Contract 
awarded  Callfomla-Arliona  Construction 
CMnpany,  17M  Eaat  Waahlncton  Street, 
Lioa  Anselea.  at  \\%.Vli.  for  concrete  and 
oil  navlns.  ornamental  llghta,  cement  curb 
aaa  cottera. 

'^Teronte,  Oot.— Contract  for  brick 
block  pavement  on  Coxwell  Avenue  from 
Oarrard  Street,  eaat  to  ISOO  ft.  north, 
aarardad  Grant  Contractlns  Company  at 
tlt.TM.  ahaet  aaphalt  on  portlona  of 
Bleackar  Street,  Elmwood  and  Spring 
Qrove  Avenuea.  alao  a  portion  of  Cox- 
waO  Avenue  from  ISOO  ft.  north  Oerrard 
Bttact  to  Danforth  Avenue,  to  Commls- 
I>ubUc  Worka  at  122,041. 


itraaqaiL  to  MciUaa  Aa- 

41  Pm*  Bov.  at  a  total 
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■**a  oavpaa*  HmaMMts  aoa  ntoeatoa: 
**■*  ****■>  BOaa  tans  eotta  atoa   Una: 


HarMor.  M.  J^-^ootract  for  eoa- 
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STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

KhMavtIta,  Tan. — City  reported  to  be 
tonal aarlny  areetinc  an  Incinerator  plant 
eoatlnc  about  tSO.OOO. 

■IDS     DESIRED. 


VaHc.  Pa.— Until  Dec.  S  by  C. 

■         ■    "      ■  ~'  no 


_     .  ,  A.  Boyer, 

8aper4ntandent  Streeu  and  Public  Im- 
provaOMitta,  for  collection  and  diapoaal 
of  ormanic  and  Inoncanic  carbaca  for  a 
period  of  flva  and  ten  yeara  from  April, 
1>I(,  advertlaed  In  En(lnearln(  Record. 

PRICES    AND     LETTIN08. 
*/nd4oofe«  award  o/  coiMract. 


akaMdarftab 

CkaolvvetlaM 


#Nowartc,    N.    J.  —  Contract    awarded 
— -j^-^ ^ — ■;     Kewarfc  Pavtns  Co.,  Newark,  for  coUect- 

♦Oacatur,   III, — Contract   for  conatruct- 


River  improvementa— Qulncy,  "I-— CitV 
CounoU  an.i  Chamber  of  Comnierce  have 
ronnulate.!  plans  for  river  terminals  to  cost 
1100  000,  which  call  for  a  350-fL  concrete 
aoa  wal  13  ft.  above  low  water,  a  freight 
houM  SOI  X  40  ft..  6525  ft.  of  tracks,  an 
Slectric  freight  engine,  a  12-ton  electric 
locomotive  and  a  package  freight  elevator. 

Drainage— Ashland,  Wla.— Preliminary 
ateps  being  taken  to  drain  swamp  lands 
near  Orend  View  at  a  cost  of  JIOO.OOO.  R. 
S.  Owen,  of  Madison,  Engineer;  J.  t>. 
Bails.  Secy. 

Dam — Shawano,  Wla. — Citizens  voted  In 
favor  of  constructing  a  dam  and  hydro- 
electric plant  on  Wolf  River  to  cost  156,- 
000.  Power  Engineering  Company,  Min- 
neapolis, Minn.  Designing  Engineers,  W. 
E.  &8cott.  City  Clerk. 

Drainage— Biythavllle,  Ark.- Bonds  of 
Drainage  District  No.  16,  amounting  to 
$325,000  have  been  sold.  Nelson  Moore, 
Manila,  Ark.,  Commissioner. 

Drainage— Aldlne,  Tex.— Drainage  bonds 
amountliiK  to  $140,000  for  Improvements 
in  Dlst.  No.  7.  which  includes  Aldlne  and 
Mount  Houston,  have  been  sold.  W.  H. 
Ward.  County  Judge,  Houston. 

Drainage  Bonds — Corpus  ChrlstI,  Tex.-- 
Dralnage  bonds  amounting  to  $157,000 
have  been  sold,  to  reclaim  land  in  vicin- 
ity of  Robstown. 

Irrigation — Donna,  Tex. — Contract  will 
be  let  early  part  of  December  for  en- 
larging canal  system,  pumping  plant,  etc., 
for  Donna  Irrigation  District  (D.  H.  Barr, 
Secy.). 

Seawall — Galveston,  Tex. — To  carry  out 
city's  part  of  boulevard  protection  plan 
recommended  by  H.  M.  Robert  it  will  cost 
oitv  MRS.180.  according  to  a  report  died 
with  City  Commission  by  A.  T.  Dickey, 
City  Engr.  Included  In  the  estimate  Is 
282,000  cu.  yd.  sand  fill,  5900  cu.  yd.  clay 
embankment,  20,000  cu.  yd.  shell  surfac- 
ing, 15,000  cu.  yd.  mainland  soil.  The 
clay  embankment  to  be  10  ft.  wide,  3  ft. 
deep  and  4  ft.  above  seawall,  which  is  to 
extend  from  Sixth  Street  and  Avenue  "J" 
to  Nineteenth  Street  and  County  Boule- 
vard. 

Irrigation — North  Yakima,  Wash. — The 
Selah  .Moxce  Canal  Company  Intends  im- 
proving the  canal  and  will  replace  about 
3000  ft.  of  the  flume  at  a  cost  of  $10,000. 

■  Drainage— Seattle,  Wash.- Board  of 
County  Commissioners  have  created  a 
drainage  district  to  reclaim  approximately 
1000  acres  near  Issaquah. 

Channel  Improvement — Tacoma,  Wash. 
—Reported  Oregon-Washington  R.  R.  & 
Navigation  Company  and  the  Glasler  Fish 
Company  will  spend  about  $140,000  for 
terminals  on  the  middle  waterway  in- 
cluding dredging  of  channel  at  a  cost  of 
$125,000  and  erecting  a  cold  storage  plant 
at  a  cost  of  $15,000. 

Channel  Improvement — Astoria,  Ore. — 
Port  of  Astoria  Commission  contemplat- 
ing dredging  channel  at  mouth  of  Skip- 
anon  River  at  Warrenton,  about  400,000 
cu  yds.,  and  costing  $60,000.  but  nothing 
dennlte  has  been  done  about  the  matter. 
F.  J.  Walsh,  Chief  Engineer  Commission. 

I  rrlgatlpn  —  Holbrook,  Ariz.  —  Contract 
soon  to  be  let  for  rebuilding  the  Wood- 
njff  dam  and  repairing  irrigation  works, 
burveys  have  been  prepared  by  State  En- 

flneer.  Phoenix,  under  whose  supervision 
o."li '?,*'*„''*  •>"'"■  Appropriation  $10,000. 
Q.  R.  Gardner,  County  Supervisor 
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las  sarbaca  laclaarator  awardad  by  Alfs 
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HYDRAULIC  CONSTRUC- 
TION    AND     RIVER 
IMPROVE.MENTS 


PROPOSED     WORK. 


riood 


Wlaaa raid,  Prao.  irlood 
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Abatement— Olaan,   N.  Y.— E.  W. 

Flood  Abataroant  Com- 

I  ondor  data  of  Nov. 

__    -  .     flood    Abatement 

kata  baon  aaaaad  npon  by  suu 
M  PaMIc  Worka,  and  ensl- 
_   1  b>  oomplata  the  contract 
aaHlll      Tka  aum  of  IIM.OOO  la  avail- 
abta  aad  bIda  nay  ba  aaked  about  Dec.  l. 

Oralwaaa    Htm  dmyrfla.  Pla.— The  I^aka 
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for 


oo«tiln>  fw 
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Dlatrlct     formed,     but 
on  the  matter.    Baal 
.  Racy,  of  the  Dlatrlct  at  New 
Smyrna. 

Diteh    Bonda  —  Orooflvllla,   Ohio.— Ditch 
aad  road  bonda  aasooBtinc  to  $21,400  have 


arorlnv  foada  la 
■Ooaara.  Ocayt  of  Ai 
If-     l^waw»    San 


for    Im- 
awardad  kr  Co. 
Cowrtj  to  A. 
at    akoat 


iBtaroyamawl  Calre.  III. — Old- 
(■•■d  A  Brady.  CUro^  aro  onclnaara  (or 
tk«  Doc  Tootk  lavaa  aad  drainage  prolact 
»»  Al«»ai»d«r  Countr.  L.  T.  Bartha,  <5»n- 
•nHlnar  Bnclnoar,  Charlaaton.  Mo.;  C.  O. 
Pail*r.  Chran.  CocaaMttoa. 


BIOS     DESIRED. 


,,°l^<'g'no— Brooklyn,  N.  Y.— Until  Dec. 
ii"  ^Ix^^^'^^^^J'^  *  Docks,  Navy  Dept., 
fJ^r"<i,ilC°„",:  °;  9^  <"■  K-  Stanford.  Ch.) 
for  dredging  at  the  navy  yard,  Brooklyn! 


Dredging — New  York,  N.  Y. — Until  Nov. 
24  by  Cabot  Ward,  Pres.  Park  Board,  tor 
dredging  in  the  North  River  between  103d 
and  109th  Streets.     Security  $2,000. 

Dredging— New  York,  N.  Y.— Until 
Nov.  23,  by  R.  A.  C.  Smith,  Corar.  of 
Docks  for  Contract  No.  1475,  furnishing 
labor  and  material  for  dredging  at  foot 
of  E.  Ninetieth  Street,  East  River,  Bor- 
ough   Manhattan.      Security    $2,400. 

Sea  Wall — Bay  St.  Louis,  Miss. — Re- 
ported desired  until  Dec.  1,  by  Chas.  G. 
Moreau,  Pres.  Sea  Wall  Comrs.,  Dist.  No. 
1,   for  sea  wall. 

Drain — Algona,  Iowa. — Reported  desired 
until  Nov.  24  by  E.  H.  Beardsley,  Co.  Aud., 
for  constructing  drain  No.  114,  in  all  about 
102,175   ft.    tile   from  28   to  6  in. 

Drainage — Mason  City,  Iowa. — Reported 
desired  until  Dec.  6  by  Geo.  B.  Frost,  Co. 
Aud.,  for  constructing  County  Drainage 
Dist.  No.  29,  main  ditch  about  12,600  ft. 
6  to  26  in.  tile  and  laterals  29,530  ft.  6  to 
12  In. 

Ditch — Anoka,  Minn. — Reported  desired 
until  Nov.  26  by  County  Commissioners, 
for  repairing  County  Ditch  No.  32.  Prob- 
able  cost,  $11,028.     H.  C.  Nolte,  Co.  Aud. 

Kansas  City,  Kan.— Until  Nov.  22,  by 
Kaw  Valley  Drainage  Board,  719  Osage 
Ave.  (P.  J.  Broil,  Secy.),  for  repairing 
levees,  etc.,  to  consist  of  approximately 
9200  cu.  yd.  embankment,  2600  cu.  yd.  rip 
rap  revetment  paving,  1120  cu.  yd.  rock 
in  trench  drains,  etc. 

Levee  —  Waxahachle,  Tex,  —  Reported 
desired  until  Nov.  25,  for  constructing 
eighteen  miles  of  levee.  Probable  cost 
$98,000.     O.  W.  Finley,  Dist.  Engr.,  Ennis. 

Seawall — Seattle,  Wash. — See  "Paving 
and  Roads." 

PRICES     AND     LETTINQS. 

iflndicaiea  award  of  contract. 

Board-walk — Stone  Harbor,  N.  J. — See 
"Paving  and  Roads.". 

-ADock  Improvements  —  Jacksonville, 
Fla. — Contract  for  constructing,  Ailing 
approximately  40,000  cu.  yd.  of  sand  be- 
neath docks  and  warehouses  and  driv- 
ing new  creosoted  piling  reinforced  by 
w.-i.  rods  and  extending  platforms  on 
south  end  of  terminals  awarded  by  Mer- 
chants &  Miners  Transportation  Company 
to  Hlllyer  &  Spearing  Company  of  Jack- 
sonville;  cost  $75,000. 

■*Sea  Wall — Pascagoula,  Miss. — Contract 
for  constructing  5000  ft.  of  concrete  sea 
wall  on  pile  foundation  awarded  by 
County  Commissioners  to  Hancock,  Har- 
bin &  Hancock,  Mobile,  Ala.  David  U. 
Harris,  Engineer  in   Charge,   Mobile,   Ala. 

-A-Levee  Improvements — Cairo,  111. — Fol- 
lowing are  bids  opened  Nov.  10  by  Rivers 
and  Lakes  Commission,  Chicago,  for 
sheet  piling  and  levee  repairs  in  Cairo: 
D  P.  McCarty  Coal  Company,  Cairo, 
$23,210  (awarded  contract);  Hickey  Bros., 
St.  Louis,  Mo..  $31,123,  and  William  T. 
Bland,  Cairo,   $23,244. 

-^Chicago,  HI. — Contract  awarded  by 
Sanitary  District  of  Chicago  for  section 
13  of  Calumet  Sag  Channel  to  J.  O.  Hey- 
worth  &  Co.,  of  cniicago,  for  $720,170  and 
for  section  14  to  A.  Guthrie  &  Co.,  of 
.St.  Paul,  Minn.,  for  $828,822.  For  detail 
bids  see  Engineering  Record  of  Oct.  30. 

-A-Dltch- Sioux  City,  Iowa.— Contract 
awarded  Murphy  &  Hupp,  Hornick,  for 
constructing  upper  Wolf  Creek  ditch  and 
laterals  (bids  opened  Nov.  9  by  Board 
Supervisors).  About  154,408  cu.  yds.  to  be 
removed. 

-^Dltch  —  Alexandria,  Minn. — Contract 
for  constructing  county  ditch  No.  17  (bids 
opened  Nov.  12)  awarded  Carl  Chrlsten- 
son,  Litchfield,  at  $17,689.  Other  bidders: 
Holmes  Stone  &  Lumber  Co.,  Detroit, 
Minn.,  $18,153;  A.  H.  Denniston,  Fergus 
Falls,  $X7,860.  C.  H.  Jensen,  County 
Auditor. 


11  hv  ^..nn  tA^ITT'^"""'."*.  "®  ""'t  flares  of  the  four  lowest  bids  opened  Nov. 
T^inhel  ConfrJJt  KM  Commissioners,  Boston,  for  constructing  Sect.  G  of  Dorchester 
Se"  ?awarrt?rt  Pnnfll*-M<*'/K9°',Sr*"  Bros.,  1  Marginal  Streetf  Chelsea,  Mass.,  $382.- 
York  N  Y  M«  VS*"V  .<^>  T''«  T.  A.  6illespie  Company.  50  Church  Street,  New 
XMUm'  iA\  uf^Jrh  ''^'  t°"  B-  Cleveland,  Cleveland  Building,  Watertown,   N.  Y., 

'•El'rth"'ixaorrrS?n""ff  """^  ^°'"^^"^-  ^K^^'"^  ^'TbV"  """"'cr"  *"(d"'- 

456     n'  n    hMw^»^  S,^-J?tS"'  ^"^  Sta.   74  +  24..  $200.00       $207.40       $260.00  $229.00 

320  lln'  ft    b..»..^"  a}^-  rVtl*  ^""^  78-f  80.  .7. . . . .     155.00         153.65         120.00  175.75 

Z«0     S'  M    hSj»2J2  iJ"-Z2tS*"'"<'  Sta.  82-j-OO....     130.00         14L30         130.00  206.46 

Bulld"nBcnm„7X«?A^n*^7;"°. ''"^  "S-O"         "5-90         IS''"         l^^-^" 

Concre^?  nf,  nl^'*,  '"•  "•    n'ercepting  sewer. .       30.00  30.00  40.00  21.40 

j^oncrete  per  lln.  ft.  complete  tunnel. 

168.00         169.40         195.00         177.14 
87.00  88.95  85.00  98.85 

81.00  77.75  81.00  80.07 

]lo^'^'^':=^---^^-'^^-^^''::::  'I'oS  's.o^o  "1.^  ^W 
"iBiS  ^^^^■^i^'-^^yi^i^-ii^-^  "•""'     "•""     ''■'"     "■"* 

ss«M:^«^'^^^     :"   ::;   :::   ::: 

Settlnl   loo     nn.  V,  Mis  '?''"  ^"'■-  P'P«  '°»-  sewers  .90  2.00  1.25  1.00 

Sett  nS  15  ton. Vr^'?,'?''^  "«'■?''»■    etc    800  8.50  10.00  7.00 

4W0m    yd    pS^lanrtP^mi  ?'*?'•.*'<= 16.00  18.00  20.00  16.00 

t.  r.i  '^'  '^ortiano  cement  plaster...  in  in  in  40 

^rSfclures^""'  '^°"'  Infold '8pki:es-ii«id4         •^"  •^"  •^"  •'" 

m"^  ^vd    miW.  ",**'•. 1500  1400  20.00  20.00 

mni  "•'"'"'■e,  l  part  cement  1>^  parts  fine 

100  cu  yd  ■  miif.'.;.;.' 'i 'a;:; lo.oo   12.00   17.00   12.00 

aand         °"«t"re,  1  part  cement  and  4  parts  fine 

M^JftX^'"'-' P'5P"ed-ieiille  and  asphalt '''fs  ^"H  "So  'T. 

brid«"'b5iwrn«'"'.°t'*'=*j"*   Midland    diV.- -tracks,  '  '  ° 

4«00  ifn     ft.   Bp?f^   pUm        "  ''"  °"^*''  '■'''''*  5,000.00      6,000.00  10,000.00      2.500.00 
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-A-Dltches — Marshair,  Minn. — Contracts 
awarded  by  E.  S.  Shepard,  County  Audi- 
tor for  constructing  ditclies  as  follows: 
No.  17 — Tracy  Cement  Tile  Company, 
Tracy,  Minn.,  $7,100;  No.  18— A.  Henrick- 
sen,  Askov,  Minn.,  $16,400,  and  No.  19— 
Marshall  Tile  &  Sidewalk  Company, 
Marshall,    $10,254. 

I^Oock — Two  Harbors,  IVIInn Contract 

for  steel  superstructure  of  the  concrete 
ore  dock  to  be  constructed  for  the  Du- 
luth  &  Iron  Range  R.  R.  has  been  awarded 
American  Bridge  (Jompany.  Bids  are  now 
being  received  for  the  foundation.  W.  A. 
Clark,  Chief  Engineer. 

^Irrigation  —  Powell,  Wyo.  —  Contract 
awarded  by  U.  S.  Reclamation  Service, 
Powell,  to  Threet  Brothers  &  JoUey, 
Lovell,  Wyo.,  for  Schedules  1  and  3.  first 
unit  of  Fannie  Division,  Shoshone  Irriga- 
tion Project,  Wyo.,  involving  excavation 
of  357,000  cu.  yd.  material  and  117,000  cu. 
yd.  overhaul  at  $78,760,  and  to  R.  M. 
Lynn.  Lovell,  contract  for  Schedule  2,  in- 
volving 186,000  cu.  yd.  excavation  and 
25,000  cu.  yd.  overhaul  at  $27,076.  (Bids 
opened  Oct.  20.) 

irrigation  —  Grand  Junction,  Col. — 
Totals  of  lowest  bids  opened  Nov.  4  by 
U.  S.  Reclamation  Service,  Grand  Junc- 
tion for  constructing  earthwork  main 
canal.  Grand  Valley  Project,  Col.,  are:  Rey- 
nolds Ely  Constr.  Co.,  Springville,  Utah, 
Schedules  1  to  8,  inclusive,  approximately 
188,480  cu.  yd.  excavation  Classes  1  to  4, 
at  a  total  of  $28,584;  Schedule  9,  approxi- 
mately 28,900  cu.  yd.  excav.,  Henry  Wil- 
son, Carl  Hicks  and  N.  H.  Wilson,  Frutia. 
Col..  $3,323;  Schedule  10,  approximately 
21,600  cu.  yd.  excav,  and'  2000  cu.  yd. 
overhaul.  Kirkendall  &  Nelson,  Fruita, 
Col.,  $2,803;  Schedule  11,  approximately 
16,000  cu.  yd.  excav.  and  1000  cu.  yd. 
overhaul,  Sam  Kloczko,  Loma,  Col.,  $1,649; 
Schedule  12,  22.600  cu.  yd.  excav.  and  3000 
cu.  yd,  overhaul,  J.  M.  Groesbeck,  Spring- 
ville, Utah,  $2,937;  Schedule  13,  19,100  cu. 
yd.  excav.,  James  O'Bryan,  Frutia,  $2,364- 
Schedule  14,  12,600  cu.  yd.  excav.,  J.  W 
Collier,  Grand  Junction,  $1,323;  Schedule 
15,  14,200  cu.  yd.  excav..  Wade  Collier, 
Grand  Junction,  $1,420:  Schedule  16,  13,150 
9y-^y^-  excav.,  Charles  E.  Lutz,  Loma, 
$1,578. 

■^Irrigation  —  Montrose,  Col. — Contract 
for  constructing  Schedules  1  and  2  of 
Ironstone  Canal  Uncompahgre  Vallev 
irrigation  project,  Colorado,  involving 
excavation  of  108,100  cu.  yd.  material  and 
25,000  cu.  yd.  overhaul  awarded  bv  U.  S. 
Reclamation,  Montrose,  to  Mendenhall, 
Bird  &  Co.,  Springville.  Utah,  at  $30,006, 
and  for  Schedules  3,  4  and  5,  including 
excavation  of  101,100  cu.  yd.  material  and 
22,000  cu.  yd.  overhaul  awarded  C.  B. 
Sherwood,  Rockyford,  Col.,  at  $16,681. 
Work  is  located  near  Olathe.  (Bids 
opened  Oct.  20.) 

*Rlver  Improvement— Gallup,  N.  M. — 
Contract  awarded  Sharp  &  Gallup,  Topeka. 
Kan.,  by  Santa  F6  R.R.  for  the  initial 
work  at  Gallup,  which  is  to  change  the 
course  of  Puerco  River;  appropriation 
$67,000.  This  site  is  to  be  filled  in  to  be 
used  for  shops,  roundhouses  and  tracks. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

Urbana,  III. — Kankakee  &  Urbana  Trac- 
tion Company  (T.  W.  Shelton,  Superin- 
tendent of  Construction,  Urbana)  will 
build  to  Kankakee  to  connect  with  an 
electric  line  to  Chicago. 

Wichita,  Kan. — Reported  plans  being 
considered  by  Arkansas  Valley  Interurban 
Ry.  Co.  to  extend  line  to  Eldorado. 

Bartlesville,  Okla. — Plans  under  con- 
sideration by  Bartlesville  Interurban  Ry. 
Co.  for  the  construction  of  extensions  from 
Bartlesville  to  Nowata. 

Columbus,  Okla. — Oklahoma  &  Inter- 
state Ry.  Co.  will  construct  a  railway 
from  Columbus  to  Galena  and  Commerce. 

Tacoma,  Wash. — Tacoma  Ry.  &  Power 
Co,  received  franchise  to  construct  a  rail- 
way from  Fort  Steilaeoom  Insane  Asylum 
to  Steilaeoom,  about  2  miles. 

Los  Angeles,  Cal. — Preliminary  to  con- 
structing the  subway  to  beaches,  the 
Pacific  Electric  Ry.  Co.  will  rearrange  its 
tracks  at  the  Hill  Street  station. 

San  Francisco,  Cal. — Contract  for  con- 
structing Church  Street  extension  of  Mu- 
nicipal Rys.  will  soon  be  let  by  Bd.  Public 
Wks.     M.   M.   O'Shaughnessy,  City   Engr. 

Clarkston,  Idaho.  —  Lewiston-CTlarkston 
Transit  Co.  received  franchise  from  City 
Council  to  construct  an  electric  railway 
In  Asotin  County,  from  city  limits  of 
Clarkston  on  Sixth  to  Highland  Streets, 
and  on  Highland  Street  to  Thirteenth 
Street,  l^^  miles. 

BIDS     DESIRED. 

New  York,  N.  Y.— Until  Nov.  30,  by 
Public  Service  Commission,  First  District, 
154  Nassau  Street  (Travis  H.  Whitney, 
Secy.),  for  constructing  Section  No.  2  of 
Routes  Nob.  19  and  22  In  Borough  Bronx, 
a  part  of  the  Seventh  Avenue-Lexington 
Avenue  Rapid  Transit  Railroad. 


Philadelphia,  Pa. — By  Department  City 
Transit,  Bourse  Bldg.  (A.  M.  Taylor,  Dir.), 
for  work  as  follows; 

Until  Dec.  7:  Contr.  502 — Concrete  col- 
umn foundations  on  piers  for  about  4000 
lin.  ft.  of  two-track  elevated  railway  in 
Frankfort  Avenue,  from  Unity  to  Dyre 
Streets. 

Until  Dee.  14:  Contr.  519 — Steel  super- 
structure and  appurtenant  work  for  two- 
track  elevated  railway  in  Frankford  Ave- 
nue from  Unity  to  Dyre  Streets,  compris- 
ing about  4000  lin.   ft.   structure. 

Pearl  City,  Hawaii. — Until  Dec.  18  (ex- 
tension of  date  from  Nov.  27)  by  Bureau 
Yards  and  Docks,  Navy  Dept,  Washing- 
ton, D.  C.  (H.  R.  Stanford,  Ch.),  for  con- 
structing a  marine  railway  at  the  Naval 
Station,  Pearl  Harbor.  Specification  No. 
2172. 


PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

•New  York,  N.  Y.— See  "Sewerage  and 
Sewage  Disposal." 

New  York,  N.  Y.— Two  lowest  bids 
opened  Nov.  12  by  Public  Service  Com- 
mission, for  First  District,  154  Nassau 
Street,  for  constructing  the  tracks  on  the 
Queensboro  subway  extension  the  Astoria 
elevated  line  and  the  Corona  elevated 
lines,  all  in  Borough  of  Queens  were  sub- 
mitted by  George  S.  Bennett,  36  North- 
ern Avenue  at  $204,000  and  Thomas  Grim- 
mins  Contracting  Company,  444  East 
Sixty-ninth  Street,  at  $204,900. 

•A-Contract  for  station  finish  on  Section 
2  of  Route  No.  39  for  the  new  Utrecht 
Avenue  elevated  railroad  in  Brooklyn 
awarded  A.  L.  Guidone  &  Son,  Inc.,  131 
East  Twenty-third  Street,  at  $513,656.  Next 
three  lowest  bidders:  Louis  Weschler,  1133 
Broadway,  $528,524;  Marble  Arch  Co., 
216th  Street  and  Broadway,  $545,197;  Con- 
nors Brothers  Co.,  Inc.,  64  West  Thirty- 
eighth  Street,  $554,162. 


RAILROADS 


PROPOSED     WORK. 

Cumberland,  Md.  —  Reported  Western 
Maryland  R.R.  CH.  R.  Pratt,  Ch.  Engr., 
Baltimore)  contemplates  next  spring 
double-tracking  the  branch  between  Cum- 
berland and  Hagerstown. 

Bluefield,  W.  Va.— Reported  Virginia 
R.  R.  (H.  Fernstrom,  Ch.  Engr.,  Norfolk. 
Va.)  intends  extending  the  line  from 
Bluefield,  W.  Va.  through  Buchanan, 
Dickenson  County  and  the  Peter  and 
Levisa  Fork  region  of  Pike  County  ter- 
minating at  Shelby  Junction  on  the  Ches- 
apeake &  Ohio  R.  R.,  a  distance  of  about 
65  miles. 

Gallup,  N.  M.— See  "Hydraulic  Con- 
struction and  River  Improvements," 
"Prices  and   Lettings." 

Metallne,  Wash. — Reported  Chicago, 
Milwaukee  &  St.  Paul  Railway  Company 
(C.  F.  Loweth,  Ch.  Engr.,  Chicago,  111.) 
will  extend  line  from  this  city  to  North- 
IJort,  a  distance  of  about  30  miles. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

New  York,  N.  Y. — Plans  filed  for  erect- 
ing 4-story  brick  extension  to  4-story 
brick  school  at  lS9th  Street  and  Lorillard 
Place  for  City  of  New  York,  cost  $140,000. 
C.  B.  J.  Sn.vder,  Archt.,  500  Park  Avenue. 

Rochester,  N.  Y. — Board  of  Trustees  ap- 
proved plans  of  Claude  F.  Bragdon,  Cut- 
ler Building,  for  proposed  Chamber  of 
Commerce  Building,  to  be  erected  at 
Mortimer  and  St.  Paul  Streets. 

Syracuse,  N.  Y. — Erection  of  new  Jef- 
ferson School  on  present  site  being  con- 
sidered by  Board  of  Education. 

Camden,  N.  J. — Plans  prepared  by  Paul 
A.  Davis.  3d,  1713  Sansome  Street,  Phila- 
delphia, Pa.,  selected  by  Board  of  Educa- 
tion for  proposed  high  school;  cost  about 
$35,000. 

Jersey  City,  N,  J. — Mayor  authorized  by 
City  Commission  to  complete  plans  and 
award  contract  for  wing  to  City  Hospital; 
estimated  cost  $.350,000.  John  T.  Rowland, 
Jr.,  Archt.,  100  Sip  Avenue. 

Board  of  School  Estimate  contemplat- 
ing following  improvements:  New  Lincoln 
High  School,  $475,000;  neW  High  School 
in  Greenville,  $400,000;  School  No.  17,  en- 
largement, $180,000;  enlarging  School  No. 
35,  $135,000;  school  for  Crippled  Children, 
$100,000;  new  School  No.  4,  $475,000;  new 
School  No.  14,  $170,000;  new  School  No.  6, 
$400,000;  new  School  No.  16,  $175,000;  new 
School  No.  10,  $203,000;  replacing  all 
wooden  stairs  in  schools  with  fireproof 
stairs,  $40,000. 

Easton,  Pa. — Plans  being  prepared  by 
William  H.  Mlchler,  Drake  Bldg.,  for 
three-story  brick  and  stone  building  to  be 
erected  for  Easton  Hospital;  cost,  $100,000. 


Hazleton,  Pa.— Citizens  voted  $140,000 
bonds  for  erecting  new  schools. 

E.  E.  Jerolamon,  427  Franklin  Street, 
Buffalo,  is  architect  for  two  brick  fire- 
proof schools  to  be  erected  in  Hazleton 
School  Dist.,  at  a  cost  of  $140,000.  Con- 
tract will  be  let  about  March.  D.  T. 
Evans,  Secy.  District. 

Lehlghton,  Pa. — School  Board  Intends 
erecting  new  high  school  on  present  site, 
cost  $100,000. 

Monongahela,  Pa. — School  Board  Nov. 
8  appointed  Charles  J.  Relger,  Germanla 
Bank  Bldg.,  Pittsburgh,  architect  for 
Waverly  School  to  be  erected  on  Jack- 
son St. 

Philadelphia,  Pa.  —  Municipal  Court 
Judges  authorized  County  Commissioners 
to  spend  $50,000  for  Improvements  and 
additions  to  Magdalen  Home,  at  Twenty- 
first  and  Race  Streets,  and  $40,000  on  old 
Vaux  School,  at  Twelfth  and  Wood 
Streets. 

Revised  plans  prepared  for  Municipal 
Art  Museum  to  be  erected  probably  In 
the  spring  at  Green  Street  entrance  to 
Fairmount  Park,  total  cost  about  $4,500,- 
000.  Eli  K.  Price,  Chmn.  Museum  Com- 
mittee. 

Pittsburgh,  Pa. — A  19-story  Chamber 
of  Commerce  Building  contemplated  at 
Seventh  Avenue  and  Smithfleld  Street. 
W.  H.  Stevenson,  Chmn.  Building  Com- 
mittee. 

Nashville,  Tenn. — Board  of  Education 
requested  Board  of  Commissioners  to  pass 
ordinance  appropriating  $260,000  for  erect- 
ing proposed  addition  to  Fogg-Hume 
High  School.  Preliminary  plans  have 
been   prepared   and   approved. 

Lake  Charles,  La. — High  school,  cost- 
ing $125,000  with  equipment,  to  be  fire- 
proof, brick  and  stone.  Is  to  be  erected. 
James  N.  Yeager,  Secy.  School  Board. 

Yazoo  City,  Miss. — ^School  bonds  for 
$45,000  will  be  sold  Dec.  6.  E.  G.  Olden, 
Clk. 

Danville,  Ky. — Election  soon  to  be  held 
to  vote  $50,000  bonds  for  erecting  new 
school. 

Bucyrus,  Ohio. — Citizens  of  (jrawford 
County  voted  $40,000  bonds  to  erect  new 
children's  home.     Address  County  Clerk. 

Cincinnati.  Ohio. — E.  H.  Dornette,  Pick- 
ering Building,  engaged  to  prepare  plans 
for  four-storv  Nurses'  Home  to  be  added 
to  Glerman  Deaconess  Hosnital.  Straight 
Street  and  Clifton  Avenue;  cost  about 
$40,000. 

Hanover,  Ohio. — Contract  will  be  let 
about  January  for  erecting  the  two-story 
fireproof  grade  and  high  school  to  cost 
$23,000.     A.  D.  Jones,  Clerk  School  Board. 

Lakewood,  Ohio. — A  high  school,  cost- 
ing $300,000,  to  be  erected.  Address  Bd. 
Education. 

Marlon,  Ohio. — Marion  County  Medical 
.Society  contemplates  erecting  $100,000 
city  hospital  in  Marion. 

McCutohenvllle,  Ohio. — Citizens  voted 
$40,000  bonds  for  new  school. 

Plain  City,  Ohlo.^Citizens  voted  to 
erect  centralized  school  in  Canaan  Town- 
ship. 

Somervllle.  Ohio. — Reported  School 
Board  sold  $32,500  bonds  for  erecting  new 
school. 

St.  Bernard,  Ohio. — School  bonds 
amounting  to  $20,000  reported  sold  by 
Board- of  Education. 

Tlltonvllle,  Ohio.— Citizens  voted  $45,000 
bonds  for  new  school. 

Urichsvllle,  Ohio. — Citizens  voted  $45,- 
000  bonds  for  erecting  school  on  Trenton 
Avenue.     Address   Board   of  Education. 

Wilmington,  Ohio. — Contract  will  soon 
he  let  for  erecting  court  house.  Weber, 
Werner  &  Adklns,  Archts.,  Library  Build- 
ing. Cincinnati. 

Youngstown,  Ohio. — Board  of  Education 
has  asked  preliminary  plans  to  be  sub- 
mitted Nov.  29  for  sixteen-room  school  on 
Pine  Hollow  site  and  twelve-room  school 
on  Stambaugh  site,  in  Steelton. 

Washington,  Ind. — City  Council  taking 
steps  to  Issue  $35,000  bonds  to  erect  city 

hall. 

Galena,  III. — School  bonds  amounting  to 
$30,000   reported  sold. 

Homer,  III. — Reported  Township  high 
school,  costing  $40,000.  contemplated  here. 
Address  ClHerk  Township   School   trustees. 

Sidney,  III. — Reported  Township  Board 
of  Education  contemplates  erecting  high 
school,    costing    $40,000. 

Urbana,  III. — Plans  approved  by  J.  M. 
White.  Supervising  Architect,  for  girls' 
dormitory  to  he  erected  for  University  of 
Illinois;  cost  $100,000. 

Reported  Alumni  plans  erecting  next 
year  at  the  TTnlversIty  of  Illinois  a  build- 
ing costing  $150,000  as  a  memorial  to  the 
late  Dr.  Gregory,  first  regent. 

Des  Moines,  Iowa. — School  Board  con- 
templating  $350,000  improvement  to 
schools. 

Northfleld,  Minn,— The  sum  of  $100,000 
has  been  given  to  Carlton  College  to  be 
used  as  part  of  the  $400,000  fund.  This 
money  Is  to  be  used  to  erect  new  build- 
ings. 


St.  Paul,  Minn.— Board  of  Control  con- 
sidering erecting  Woman's  Reformatory, 
appropriation,  to  include  site,  $30,000. 

Havelock,  Neb.— Erection  of  new  high 
school  being  considered  by  School  Board; 
estimated  cost  $25,000. 

Orange,  Texas. — Plans  prepared  by  C. 
H.  Page  &  Bro.,  National  Bank  Building, 
Austin,  for  proposed  high  school  adopted 
by  School  Board. 

Clayton,  N.  M. — Board  of  Education  de- 
cided to  call  election  to  vote  $35,000  bonds 
for  new  school. 

Astoria,  Ore. — Election  to  be  held  Nov. 
29  to  vote  $100,000  bonds  for  pade  school. 

Portland,  Ore.— Doyle  &  Patterson, 
Worcester  Bldg.,  are  architects  for  pro- 
posed building  for  Medical  Department  of 
University  of  Oregon  to  be  erected  in 
South  Portland;  cost  about  $2.50,000.  K. 
A.   J.   McKenzie,   Dean   of   Medical   Dept. 

Fortuna,  Cal. — Citizens  voted  $24,000 
bonds  for  high  school. 

Montreal,  Que. — Protestant  School  Board 
contemplates  erecting  school  at  Ontario 
and  Dufresne  Streets,  Terminal  Park. 

West  Hill,  Ont.  —  Scarsboro  Township 
School  bonds  for  $50,000  reported  to  be 
sold  Dec.  2.  J.  H.  Richardson,  Treas., 
West   Hill. 


BIDS     DESIRED. 

Portland,  Me.— Until  Dec.  4,  by  Port- 
land High  School  Commission  (Oakley  C. 
Curtis,  Chmn.)  for  rock  excavation;  also 
earth  excavation,  required  for  the  high 
school  building  to  be  erected  on  Cumber- 
land Ave..  Portland.  Miller  &  Mayo, 
Archts.,  Fidelity  Bldg.,  Portland. 

Attleboro,  Mass. — Until  Dec.  21,  by  Jas. 
A.  Wetmore,  Acting  Superv.  Archt., 
Washington,  D.  C,  for  construction  com- 
plete (including  mechanical  equipment 
and  approaches)  for  U.  S.  Post  Ofllce  at 
Attleboro. 

Putnam,  Conn.— Until  Nov.  29  by  Special 
Committee  on  new  buildings  for  the  Put- 
man  Trade  School,  at  Rooms  of  Putraan 
Chamber  of  Commerce,  Union  Block,  for 
erecting  school  on  New  Providence 
Street.  William  T.  Towner,  Inc..  and  Con- 
stantlne  Schubert,  Archts.,  366  Fifth  Ave- 
nue, New  York. 

Seymour,  Conn. — Until  Dec.  28,  by  Jas. 
A.  Wetmore,  Acting  Supervising  Archt., 
Washington,  D.  C,  for  construction  com- 
plete ■  (including  mechanical  enuipment, 
except  lighting  fixtures  and  approaches) 
of  U.  S.  post  office  at  Seymour. 

MIddletown,  N.  Y. — Until  Nov.  23,  by 
State  Hospital  Commission  (E.  S.  Elwobd, 
Secy.),  Capitol,  Albany,  for  addition  and 
alteration  to  power  house,  for  power 
house  equipment,  at  MIddletown  State 
Homeopathic  Hospital,  MIddletown,  ad- 
vertised in  Engineering  Record.  Lewis 
F.   Pilcher,   State  Archt.,   Albany. 

Philadelphia,  Pa. — Reported  desired  un- 
til Nov.  22,  for  erecting  a  one-story  brick, 
35  X  104  ft.,  wing  35  x  50  ft.  library  at  Mc- 
Pherson  Park.  Philadelphia.  Wilson, 
Eyre  &  Mcllvain,  Archt.,  1003   Spruce  St. 

Shamokin,  Pa.— Until  Nov.  23  by  Board 
Education.  Coal  Township  School  DIst. 
(M.  J.  McBride,  Secy.,  100  S.  First  Street, 
Shamokin),  for  erecting  6-room  brick 
school  in  Ferndale.  Coal  Township. 
Thomas  Nolan,  Archt.,  May  Bulldine,j 
Shamokin. 

Washington,  D.  C— Until  Nov.  30  by 
Commissioners  D.  C.  (Oliver  P.  Newman* 
(ihmn.),  for  erecting  an  addition  to  and 
making  alterations  to  Powell  School, 
School   Street,   opposite  Lamont   Street. 

St.  Petersburg,  Fla. — Until  Dec.  30  by 
James  A.  Wetmore,  Acting  Supervising 
Architect,  Washington,  D.  C,  for  the  con- 
struction complete  (Including  mechanical 
equipment  and  approaches)  of  the  U.  S. 
Post  Office  at  St.  Petersburg,  advertised 
in   Engineering  Record. 

TItusvllle,  Fla.— Until  Dec.  7,  by  Co. 
Board  Pub.  Instruction  (Edwin  E.  Macy. 
Secy.)  for  erecting  following  schools,  in 
Special  Tax  School  Dist.  No.  1,  TItusvllle, 
graded  and  high  school;  graded  school  at 
Mims,  La  Grange,  Shiloh,  Aurantia  and' 
Indian  River  City.  A.  E.  Lewis,  Archt.. 
24-26  Ileal  Estate  Exchange  Bldg.,  Miami. 

Cincinnati,  Ohio.— Until  Dec.  IS,  by 
Clerk  Board  Education  for  furnishing  ma- 
terial and  remodeling  Fulton  school  on 
Eastern  Avenue.  Bids  desired  as  a 
whole  or  separately  on  excavation,  lime- 
stone masonry,  concrete,  brick  and  cut 
stone;  carpentry  work;  Iron  work; 
plumbing;  electric  work;  heatihg,  etc. 
Prices  for  labor  and  material  must  be- 
stated  separately.  C.  W.  Handman,  Bus. 
Mgr. 

Cleveland,  Ohio.— Until  Dec.  1,  by 
County  Commissioners  (E.  G.  Krause,^ 
Clk.).  for  furnishing  material  and  erecting 
a  detention  home.  Wra.  Louge,  Archt., 
500  Marshall  Building. 

East  Cleveland,  Ohio. — Until  Dec.  4',  by 
Chas.  Ammerman,  Clk.  Board  Education, 
for  furnishing  material  and  erecting  brick 
fireproof  addition  to  Rozelle  School  on 
Phillips  Ave.,  East  Cleveland.  W.  H. 
Xlcklas,   Archt.,   Euclid   Bldg.,   Cleveland. 
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M I II   Bwrd.    tar   arMttas   Mw   lSmB 


*l««rtM«.     Vm—Oootnict     for    •rjcUnj 

AiehtMct.    WmrtHB«ton,    D.    C.    to  W«t- 
DhiMir     MteMrtac     Compuiy.     WhlU 

iWIIIHi>ln.  N.  e.-ODatnot  tar  Mo- 
■tractlM  V.  aw  FiDM  0«kM  •wardwl  RIob- 
«f<wiin—te»oHi»  *  OaMUiietlnc  Com- 
PMor.   aSateMto.  Ql.  at  t&I.<00. 

«CaM«a.  OMo.— Contract  for  orwittns 
Um  Mfll  aclMoi  (bMs  op«n«d  Nov.  4) 
«wwrt«<  MakOTt  H.  Bvans  A  Co..  Colum- 
tai.  at  MM.!*!    W.  C.  Lan*.  Clerk  Board 

•Mnty.  OMo.— FoUowlnif  are  four  low- 
Mi  bhia  o|Mn«l  Nov.  t.  by  Superrtslnv 
ArchllMt.  Waahlncton.  P  C.  for  con- 
Mrvetlaa  U.  B.  P«oet  Ofllco;  (a)  Uma- 
•toaa;  <bl  aandatona:  Ohio  Buildlnx  & 
Mtas  OoaBpaay.  Cincinnati,  (a) 
(b>  f»l.«»«:  Charlea  W.  Olndalc 
■_MBr.  ian  La  Sallo  Streot.  Chlcafo. 
UL.  (b>  tM.M*:  E.  T.  Abbott  Construc- 
t%»m  CMnpany.  St.  Jamaa  Building.  Naw 
TarK  U>  Ul.M*.  (b)  tU.lSO:  Jamca  Dc- 
-  — ,  Otatoo.  (a>  ISl.SOO  <b>  $81,470; 
Htmbar  Comiiaiur.  CbarlottaavllU, 
raTMMM. 
Van    Wart.    OMo.— Followlnit    ara    four 


opaiMd  Nov.  10  by  Supervlalng 
Archllart.  Waahlnctoo.  D  C  for  con- 
■lmetla«  lh«  U.  a  Poat  Offlca:  (a)  llme- 
Blona-  lb)  aandatona:  Charles  McCall 
Ctampany.    ItIT    Sanaom    Str««t.    Phlladel- 


T*b— OMB  N«T.  }i.  for  araet- 
ItU.***.     W.   H. 


phla.    T>  .    <a>^  t&«.>»0.    (b»    |S:.4»0:    Orig- 
i»\  $Um».  lb>  U«.»n:  Charlas  W.  Gin 


Okblnrt  Company.  Rvanston,  III.,  (a) 

r.«J>.   (b)  »M.7«»:  Colonial  Conitructlon 
■■1^1;,  Company.   Charlotteavllle.   Va.. 


^  Tn^-CMO  »•«.  n.  aaeordiiw 


<laia  Canpaay.  X»U  La  Salle  Street,  Chi- 
lli..   (a>   tM.«M.    (b)    tSCZSO. 


llM«^  Ms  M»ftTn« 


PRICaS    AND     LCTTINOS. 


-  __  -  t*  PtmtUtml  Afta.  OraaaTllla 
aa4  WlB«lwa»  ■mn»  Rasbonr:  i.  J. 
Vta*.  U»  WaaMwlas  Mraat.  |M.«n;  M. 
a  malar.  11«  Cliiuwl  Mtmc  Brookfan*. 


'  waartag.  puaiphia.  iba  adMot  at  Haw- 
mw^    DKarars:     L«wta    A.     UeAktnn, 

'-'  mad  Jttm  A.  Drla- 


M  MMtL 


awardad  br 
'ilraat. 


«M«w  Mavan.  Ca— y  CoaUad  awartfad 
Otmnm  A.  rtdtar  Oa.,  Ul  Onadaay.  Naw 
Tat%.  J(.  T^tar  araattac  «r«raa(  boapltaj 
a*  Ciiir  Mraat  tar  Oiwmt  BMpltaJ  8o- 
T  tt  OMHMettaat:  «aal  aaawlata  aboat 
Cm.   U    W.    i  mail  a.    Ar*t..    u 


OaMnlfa 

Cb^.   m  Park 


»   w. 


Ka«  rwSr%iijM*. 
J    awift.   »   «r 
X«w  Tarfc.  II«.«M. 


WagaHbi^_W.    J.  —  Cairttmat 

gr  Baattf  or  Bdoratlaa  car  aract- 

'■!<■■<  ATaana  iibi  il  t«  Ma* 

Ob^  WawM-*--  "  t*lMl.    iefaa 


♦Naw  Caatia,  l«4.— Contract  for  eon- 
Btrartlnr  V.  8.  Poat  OIBce  awarded  J.  8. 
Rnaara  Coaapany,  Moorastown.   N.   J.,  at 

tu.nt. 

<|rO«tf«<t.  Mich.— Contraciii  for  aractlns 
badnHac  In  rrar  of  OoldberK  School,  Ver- 
mont Avenue  and  Plquette  Street,  ware 
awarded  aa  follows:  (bids  opened  Nov.  9 
by  Board  of  Education)  Mason  work. 
Frank  N.  Cooper.  Bums  and  Char'evolx 
Streets;  carpenter  work.  Ernst  Thiedc. 
Detroit;  heattnr.  ventllatln«  and  plumb- 
lB«.  Jamrs  W.  PartUn.  51  P.Trk  Place; 
electric  wirtna  system.  Iron  City  Enitl- 
neerlnc  Company.  Dime  Bank  Rldfc. ; 
Charles  A.  Oadd,  Secretary  of  Board. 
Malcnmeon  *  HInclnbotham,  Archts.,  404 
Moffett   BulMInc 

Waat  Ouluth  (P.  O.  Duluth).  Minn.— 
FMlawlnic  are  four  lowest  bids  opened 
Nov.  1  by  City  Commissioners  for  erect - 
in«  two-story  snd  basement  reinforced 
concrete  and  brick  municipal  hulldlni;  at 
Cody  Street  and  Central  Avenue:  Hueh 
Fawcett  IJJ.7I7;  Jacobson  Bros..  $24,900; 
F  1.  Johnson  *  Co.,  t2t.44«;  K.  J.  Zuaft. 
n«.7««  (bidder*  all  of  Duluth).  F.  G. 
German.  Archt.,  American  Expreaa  Bulld- 
inc.  Duluth. 

«Klriisvllla,  Mo. — Contract  for  con- 
•tructinr  f.  8.  Post  OITlce  awarded 
riiarles  Welts  Bona,  Daa  Molnea,  Iowa,  at 

nt.ni. 

#■1  Paao,  Tea. — Followlna  ara  four  low- 
eat  bMa  opaned  r>ct.  20  bv  Board  Trustees 
Indapidant  School  District,  for  erecllnK 
■  bich  school:  American  Construction 
Company  Houston.  II7Z.t«0  (awarded  con- 
tract); Krneaer.  Mnydeld  A  Shaw.  El 
F!MO-  »MI»I«:  J  E  Morgan,  El  Paso, 
■~*,tl7:  James  Stewart  A  Co..  Houston, 
\Ul.     Froat  A  Froat.  Architects,  Mills 

Naw  Braunfals.  Tex.— Four  lowest  bids 
ooened  Nov.  S.  bv  Supervtsinrt  Architect, 
Waahlnaton.  D.  C  .  for  constructing  U.  8. 
Poat  Office,  were  as  follows  (bids  on  Ilme- 
TS^A:  '•loo'on  *  Kroecer.  San  Antonio. 
9HJH»:  G*orae  W  Stiles  Construction 
OMnaany.  Rookery  Building.  Chicago.  111., 
Vl:"*J..  /l««mon  Blair.  Montaomery. 
^l-?*'*i*-  •"''  ^i_A-  8telnlnger  Con- 
struction Commny.  Victoria  Building,  St. 
i-o«ils.    Mo..    $12. ^3t. 

♦Nermsn.  Okls. — Contract  for  erecting 
srlenr*  building  at  Bute  University 
awarded  Holmboe  Otnstruction  Com- 
pany.  OkUhoma  City,  at  $W.»S«. 

_  ♦Laa  Anaalaa.  Cal.— Contract  awarded 
"••••J-ij™»n,  Title  Insurance  Building. 
"i  •f*Mt.tor  erecting  t»rlck  and  hollow 
Ilia  Oamacle  Library  on  Boyla  HaighU. 


PRIVATE  BUILDINGS 


krtck   kaOiiiw  at    W. 
■asal  itallaa  awarded 

St  Ooanaar.  Bbak  of 
;.  ItorfaSTat  $ai.V7a. 


PMOPO»IO  WORK. 
Slnahsmtofl.  N,  Y.— Ansco  Co.,  Waah- 
!!!**S?  •?;'V.'i!!"T  StreeU.  contamplataa 
araefing  tiaa.taa  office  building  on  l.,«wla 
aad  Washington  StreeU 
_*^'!?^  t"^  .  ••*^  $7».««0  church  Is 
gb"i»*"  tar  *•■  John's  Parish.  Rav.  James 
B.  Oraana.  pastor. 

■reaklyn,  N.  V.— Raportad  plana  pre- 
parad  for  (lve-«tory  wing  to  ba  araetad  for 
Hamilton  anb  at  144  Remaan  St.  Ad- 
dress Building  Commlttae. 

C^ntlna.  N.  v.— Raportad  Delaware. 
Wfcawanna  *  Weatam  R.  H.  Oo.  (O.  J 
Ray,  Cb.  Engr..  Robokcn.  N.  J.),  win 
Slf*^^^  """**'   fr«««bt   booaa   hara; 


Lake   Gaoraa,    N.    Y.— Hulett   house  re- 

brHSoiti.''&.''^:  ^^t  S!« 

owner. 

Naw  York.  N.  Y.— Flans  filed  for  erect- 
ing f^towlng  buildings;  Two  5-8tory  brick 
apartment  houses  at  170th  St.  an^  Haven 
AVenue.  for  Namreh  BIdg.  Co..  cost  $115  - 
00«.  Kreymborg  Architectural  Co..  Archts. 
1029  E.  l«Sd  Street,  6-8tory  warehouse  at 
itlst  Street  and  Audubon  Avenue  for 
South  Side  Constr  Co.  cost  »1(>0.0<'0. 
Gronenberg  A  Leuchtag.  Archts..  303  Fifth 
Avenue'  12-storv  brick  store  and  office 
bulldiM  at  M  W.  Fifty-eighth  Street  f<,r 
25  W.  Plfty-seventh  Street  Co„  cost  $126.- 
000.  Mott  B.  Schmidt.  15  E. .Fortieth 
Street.  Archt.;  two  5-story  brick  tenements 
at  Mipea  Avenue  and  IJS'h  Street  for 
Corner^onstr.  Co.,  cost  $110,000,  Frank- 
f?rt  A  Kirehner,  Archts.,  J30  Westches  er 
Ave.;  6-8tory  brick  tenement  at  181st 
Street  and  Daly  /fvenue.  for  Slmonia 
Realty  Cor.,  cost  $150,000,  Kreymborg 
Ar^hitectui^ai  Co.,  Archts.,  1029  E.  163d 
Street. 

Hsddon  Helohts,  N.  J.— Methodist  Epis- 
copal Church  oontomplates  erpcting  new 
ediflce  at  .«ieventh  Ave.  and  Garden  St.. 
probable  cost  $30,000. 

Bryn  Mawr,  Pa.— De  Armond.  Ashmead 
A  Bicklev.  618  Chestnut  St.,  Philadelphia. 
are  architects  for  five-story,  brick  terra 
cotta.  steel  and  concrete.  95  x  165  it. 
apartment  house  to  be  erected  for  Nor- 
man P.  Sinclair,  Real  Estate  Trust  Bldg., 
Philadelphia. 

Delaware  Water  Gap,  Pa.— Water  Gap 
House  reported  destroyed  by  Are  will  be 
rebuilt. 

Pittsburgh,  Pa.— Plana  being  prepared 
by  W.  E.  Snaman,  Empire  Bldg.,  for  store 
and  apartment  building  to  be  erected  on 
Federal  Street,  north  side,  for  Northern 
Realty  Co.;  cost.  $40,000. 

Albany.  Ga.— Plans  being  prenarcd  by 
A  Ten  Eyck  Brown.  Realty  Trust  Bldg., 
Atlanta,  for  Citizens'  First  N.itional  Bank 
Bldg.;    cost  about  $100,000. 

Birmingham,  Ala— Plans  prepared  by 
Miller  &  Martin.  Title  Guarantee  Builtl- 
ing.  for  five-story  100  x  140  ft.,  fireproof, 
reinforced-concrete,  terra  cotta  building 
at  Second  Avenue  and  NlnPteenth  Street. 
for  Louis  Saks  Clothing  Co.,  1900  First 
Avenue. 

Ashland,  Ky.— Erection  of  $50,000  edi- 
fice at  Eighteenth  and  Carter  Rts.  con- 
mmplated  by  First  Methodist  Church. 

Cleveland,  Ohio.— Contract  about  to  he 
let  for  erecting  flve-story  store  and  loft 
building  at  High  and  East  Fourth  Strep's 
for  Frank  Osborne  Estate;  cost  $75,000. 
Engineers.  A.  M.  Allen  &  Co..  1900  Euclid 
Street,  prepared  nlana. 

Cleveland  Columbian  Building  Co, 
(Frank  P.  Toomey,  Secy.,  1406  East 
Ninety-fourth  Street)  contemplates  erect- 
ing at  1241  Superior  Avenue  a  $100,000 
clubhouse  for  Knights  of  Columbus. 

Wadsworth.  Ohio. — Reported  plans  pre- 
pared for  $60,000  Lutheran  Church  to  be 
erected  here. 

Indianapolis,  Ind. — M.  Efroymson  of 
Efroymson  A  Wolf.  360  W.  Washineton 
.street,  reported  interested  in  erecting 
moving  picture  theatre  on  Monument 
Place;  total  cost  about  $225,000. 

Detroit,  Mich.— Joseph  E.  Mills  &  Sons, 
Kresge  Bldg.,  are  architects  for  six-story, 
brick,  concrete,  steel  and  terra  cotta  store 
building  to  be  erected  (or  Lafer  Bros.,  9 
Cadillac  Square. 

Chicago,  III, — Plans  nearing  completion 
by  Illinois  Central  R.  R.  (A.  S.  Baldwin. 
Ch.  Engr  .  Chicago)  for  passenger  station 
at  Randolph  Street  and  lake  front,  to  be 
used  by  twenty  trunk  line  railroads  and 
to  have  three  decks  of  tracks. 

Urbana,  iii.— Contract  soon  to  be  let  by 
Methodists  of  Illinois  for  erecting  build- 
ings In  this  city,  primarily  for  students  of 
University  of  Illinois,  including  $150,000, 
church  and  two  dormitories.  Rev.  J.  C. 
Baker,  student  pastor. 

Milwaukee,  Wis.— Martin  Tullgren  & 
Sons,  133  Second  Street,  reported  inter- 
ested In  brick  and  concrete  apartment 
house  contemplated  at  Grand  Avenue  and 
Twenty-first  Street;  cost  $50,000. 

Mason,  Iowa,— Western  Telephone  Com- 
pany is  planning  erecting  a  building  to 
cost  $50,000. 

Washington,  iowa.— Washington  Tele- 
Rhone  Company  reported  planning  erect- 

'1*  "  .?»!!'.. '*'*»•'"'"«  building  to  coat 
about  $50,000. 

St.  Paul.  Minn,- A  throe  or  four-story 
bank  building,  costing  about  $150,000,  is 
to  be  erected  by  the  People's  Bank  of  St. 
I'aul  on  Wabasha  Street. 

Forrest  City,  Ark.— Presbyterian  Church 
p.^™5m'?''*U?.,*''*'"„'25.000  ediflce.  Rev. 
Emmett  L.  Wilson,  Pastor, 

ifti^ll  'i»«'<'^*'''<--Banker8  Trust  Co. 
iSjJTS.li  ^-  D<">»«,hey.  Vice-President) 
contemplates     erecting     two      addltiontii 

W^iTto'Cln"!;-  .rri'nr""    ""'   ""•'""*• 
Seattle,      Wash,— Central     Realty      Co 
«o?i?^™n.^*°'r  Building,  will  erect  five- 
m^^   ri"    »°"»tructed    and    brick    apart- 
ment  house  on    Boren    Avenue   and   Pine 


Portland,  Ore, — Plans  being  prepared 
by  Houghtaling  &  Dougan,  Henry  Bldg., 
for  proposed  $100,000  Labor  Temple  to 
be  erected  on  Stout  St.,  to  be  three-story, 
fireproof,  of  reinforced  concrete,  brick 
walls  and  tile  roof. 

First  Christian  Church  contemplates 
erecting  ediflce  on  West  Side;  cost  about 
$50,000.     Rev.  George  Darsie,  Pastor. 

Los      Angeles,      Cal, — Reported      Pacific 
Electric  Ry.  Company  (Geo.   E.  Pillsbury, 
Ch.  Engr.,  Los  Angeles),  Intends  erecting 
a  station  on  Hill  Street  to  cost  $40,000. 
$250,000. 

BIDS     DESIRED. 

Brownsville,  Pa. — Reported  desired  un- 
til Nov.  22,  by  Conwell.  Rowland  & 
Hutchins,  Archts.,  Conestoga  Bldg.,  Pitts- 
burgh, for  erecting  2  story  and  basement, 
Parochial  School  at  Brownsville  for  St. 
Peters  R.  C.  Church.  Probable  coat 
$30,000. 

Monroe,  Mich, — Reported  desired  until 
Nov.  24.  by  Harry  J.  Rill.  Archt.,  54  Buhl 
lilk.,  Detroit,  for  erecting  5-story  and 
basement,  150  x  200  ft.  college  building 
and  power  house  for  Sisters  of  the  Im- 
maculate Heart  of  Mary,  Monroe. 

PRICES     AND     LETTINGS. 
irlndicates  awaid  of  contract. 

^Philadelphia,  Pa. — Contract  awarded 
John  McShain,  1610  North  Street,  for 
erecting  two-story  and  basement  stone 
school  and  chapel  on  Cedar  Avenue;  cost 
$40,000.  Henon  &  Boyle,  Archts.,  Fuller 
Bldg. 

■(^Pittsburgh,  Pa. — Contract  awarded 
Rose  &  Fisher,  Pennsylvania  Avenue,  for 
erecting  $250,000  Community  House  at 
Union  Avenue  and  .N'orth  Diamond  Street 
for  First  United  Presbyterian  Church, 
Northside.  to  be  fireproof,  brick,  stone  and 
terra  cotta  construction. 

*Bluefield,  W.  Va. — Contract  reported 
awarded  Central  Mfg.  Co.,  Roanoke,  Va., 
for  erecting  brick  and  stone  edifice  for 
Scott  Street  Baptist  Church:  cost,  $20,000. 
Pedigo   &    Garry,    Archts.,    Bluefleld. 

*Loulsville,  Ky. — Contract  awarded  by 
Joseph  &  Joseph,  Archts.,  (5reat  Southern 
Building,  for  erecting  Western  Union 
Building  on  Market  Street  to  Alfred 
Struck  Co.,  Louisville;  cost  about  $45,000. 

-^Akron,  Ohio,  —  Contract  reported 
awarded  Indiana  Engineering  &  Constr. 
Co.,  of  Ft.  Wayne,  Ind.,  for  erecting  $80,- 
000  business  block  here. 

*Terre  Haute,  Ind. — Contract  awarded 
A.  W.  Stoolman,  Champaign,  111.,  for 
srecting  Masonic   Temple   at   $93,556. 

■^Danville,  III. — Contract  awarded  Yea- 
ger  &  Son  of  Danville  for  erecting  Ma- 
sonic Temple;    cost   $150,000. 

•Spokane,  Wash.— Reported  Hurley- 
Mason  Co.,  Spokane,  are  contractors  for 
eight-story,  reinforced-concrete  offlce 
building  contemplated  at  Riverside  Ave- 
nue and  Stevens  Street,  for  J.  D.  Sher- 
wood;  cost  about  $125,000. 

-^Vlsalia,  Cal,  —  Contract  reported 
awarded  E.  E.  Etherton  Co.  of  San  Fran- 
cesco, for  erecting  new  Southern  Pacific 
passenger  station  here;  cost  about  $20,000. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK. 

Springfield,  Mass.— See  "Private  Build- 
ings." 

Worcester,  Mass. — Worcester  Woolen 
Mills  Co.,  17  Southgate  Street,  will  erect 
four-story  reinforced  concrete  addition  to 
plant;  cost  $30,000. 

Hartford,  Conn.— United  States  Tire  Co. 
(Charles  B.  Whittlesey,  Gen.  Mgr.),  Allyn 
and  High  Streets,  contemplate  erecting 
additions  to  factory. 

Thompson  vl  lie.  Conn,— Biglow-Hartford 
Carpet  Co..  5S  Main  Street,  intend  erect- 
ing two  additions  to  plant.  In  the  spring 
a  third  addition  may  be  erected. 

Long  Island  City,  L.  i.,  N.  Y.— Plans 
filed  for  six-story  concrete  factory  to  be 
erected  on  Skillman  and  Rawson  Avenues 
for  Gustave  Sandblom,  30  East  Forty-sec- 
ond Street,  New  York;  cost  $110,000. 

New  York,  N.  Y. — Plan.s  filed  for  erect- 
ing of  8-story  fireproof  factory,  to  be 
erected  at  513  W.  Twentv-fiflh  Street  for 
Marginal  Realty  Co.,  cost  $150,000.  Fran- 
cisco &  Jacobus,  Archts.,  200  Fifth  Ave- 
nue. 

Camden,  N,  J. — Preliminary  plans  being 
prcp.ircil  by  Ballinger  &  Pcrrot,  Metho- 
dist iiuilding,  Pliiiadeiphia,  for  four-story, 
reinforced  concrete,  steel,  274  x  91  ft.  and 
a  six-story,  reinforced  concrete,  76  x  233 
ft.  factory  for  Victor  Talking  Machine  Co. 

Franklin,  Pa. — Chicago  Pneumatic  Tool 
Co.  (W.  O.  Duntley,  Pres.).  34:!  S.  Dear- 
born Street,  Chicago,  111.,  intends  doubling 
capacity  of  Plant  No.   2  here. 

Philadelphia,  Pa. — Reported  contract 
soon  to  be  let  for  erectinu  four-story  brick 
and  concrete  89  x  98  ft.  electric  truck 
shop  at  18th  and  Buttonwood  Streets,  for 
Baldwin  Locomotive  Works,  Broad  and 
Spring  Garden   Streets. 
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South  Bethlehem,  Pa.— Plant  of  Bethle- 
hem Steel  Co.,  recently  reported  destroyed 
by  Are,  will  be  rebuilt. 

Welrton,  W.  Va.— Phillips  Sheet  &  Tin- 
plate  Co.,  Weirton,  contemplates  erecting 
addition  to  plant  to  cost  about  $1,000,000. 

Whitney,  N.  C.  — Aluminum  Co.  of  Amer- 
ica, Oliver  Building,  Pittsburgh,  Pa.,  re- 
ported to  have  taken  over  plant  started 
by  Southern  Aluminum  Co.  at  Badin,  near 
Whitney,  and  will  complete  it  on  a  larger 
scale. 

Wilmington,  N.  C. — Reported  Wilming- 
ton Hosiery  Mill  will  enlarge  plant  and 
install    additional    machinery. 

Milwaukee,  Wis. — H.  J.  Esser,  Camp 
Building,,  is  architect  for  six-story,  brick, 
concrete,  steel  and  wood  factory  to  be 
erected  on  Fifth  and  Hadley  Streets  for 
Nunn  &  Bush  Shoe  Co.,  409  Third  Street. 

Little  Rock,  Ark. — Arkadelphia  Milling 
Co.  (W.  N.  Adams.  Pres.),  Arkadelphia, 
contemplates  erecting  milling  plant  here; 
probable  cost  $250,000. 

Mountain  Home,  Ark. — Contract  to  be 
let  about  Jan.  1  for  machinery  for  zinc 
mine  of  Pigeon  Creek  Development  Com- 
pany (R.  C.  Love,  Mgr. ),  Mountain  Home. 

St.  Joe,  Ark. — Oklahoma  Consolidated 
Mining  &  Milling  Co.  (William  B.  Han- 
cock, consulting  engineer),  to  develop 
forty  rice  zinc  deposits;  tables,  rollers, 
elevators,  steam  drills,  turbines  or  dyna- 
mos and   air   compressor   to   be   installed. 

Gallup,  N.  M. — See  "Hydraulic  Con- 
struction and  River  Improvements," 
"Prices  and  Lettings." 


BIDS     DESIRED. 

Seattle,  Wash. — Reported  desired  until 
Dec.  1,  by  Port  Seattle  Commission  (C. 
E.  Remsberg,  Secy.)  for  erecting  a  fish 
storage   building:      Probable    cost    $35,000. 

Seattle,  Wash. — Reported  desired  until 
Dec.  15,  by  Port  of  Seattle  (C.  E.  Rems- 
berg, Secy.)  for  furnishing  and  installing 
equipment  for  cold  storage  and  apple 
warehouse  at  foot  of  Whatcom  Avenue; 
cost   $90,000. 

PRICES     AND     LETTINGS. 
■kindicates  award  of  contract. 

-^Buffalo,  N.  Y. — Contract  awarded 
Charles  Berrick's  Sons  Co.,  1151  Main 
Street,  for  erecting  two-story,  60  x  200 
ft.,  structural  steel  and  tile  addition  to 
plant  of  J.  P.  Devine  Co.,  1372  Clinton 
Street;  cost  $40,000;  also  steel  and  brick 
addition  to  plant  of  King  Sewing  Ma- 
chine Co.,  Welland  and  Rano  Streets. 

^Elmira,  N.  Y. — Contract  reported 
awarded  W.  R.  Compton  Realty  &  Build- 
ing Co.,  Inc.,  Elmira,  for  erecting  addi- 
tions to  plant  of  Morrow  Manufacturing 
Co.,  to  consist  of  following  buildings: 
One-story,  167  x  450  ft.  for  heat  treating; 
one-story,  120  x  740  ft.  tannery;  one- 
story,  80  x  250  ft.  for  cooling;  90  x  120  ft. 
boilerhouse;  all  of  steel  frame  and  brick 
construction.  Mills,  Rhlnes,  Bellman  & 
Nordoft,  Archts.,  1234  Ohio  Bldg.,  Toledo, 
Ohio. 

♦  Rochester,  N.  Y. — Contract  awarded 
John  W.  Cowper  Co.,  Fidelity  Bldg.,  Buf- 
falo, for  erecting  one-story,  120  x  400  ft. 
brick  and  steel  addition  to  plant  of  Gen- 
eral Railway  Signal  Co.  at  Lincoln  Park; 
cost  $80,000.  Ferguson  Steel  &  Iron  Co., 
Buffalo,  has  sub-contract  for  500  tons  of 
structural  steel  required. 

-^Philadelphia,  Pa. — Contract  reported 
awarded  Smith-Hardicon  Co.,  1606  Cherry 
Street,  for  erecting  two-story,  brick,  150 
X  74  ft.  factory  at  American  and  Filbert 
Streets,  for  J.  D.  Litt;  cost  $30,000. 

-^Dayton,  Ohio. — Contract  for  erecting 
three-story  and  basement,  brick  and  steel 
fireproof  addition  to  plant  of  Ohio  Metal 
Products  Co.,  39  Edgar  Street,  awarded 
John  Rouzer  Co.,  71  Wyandott  Street. 
Thies  &  Thies,  Archts.,  Davies  Bldg. 

•ArGary,  Ind. — Contract  reported  award- 
ed Illinois  Improvement  &  Ballast  Co.,  208 
S.  La  Salle  Street,  Chicago,  111.,  for  erect- 
ing concrete  foundation  for  tin  mills  for 
American  Sheet  &  Tin  Plate  Co.;  cost 
$156,000. 

♦Foreman,  Ark. — Contract  awarded 
Puller  Engineering  Co.,  50  Church  Street, 
New  York,  for  erecting  plant  here  for 
Consumers'  Portland  Cement  Co.,  220 
South  State  Street.  Chicago.  Fuller 
Drcadnaught  mills  and  individual  meters 
to  be  installed. 


MISCELLANEOUS 


PROPOSED     WORK. 


Transmission  Line — Watertown,  N.  Y. 
— Among  improvements  contemplated  by 
Northern  New  York  Utilities,  Inc.,  Water 
town.  Includes  steel  tower  transmission 
line  45,000  volt  from  Carthage  to  Tay- 
lorvllle  plant;   cost  $24,500. 

Transmission  Line— Peoria,  III.— Public 
rrtllitles  Commission  has  granted  Central 
Illinois  LighllnB  Company  a  franchise  to 
erect  a  13,200  volt  transmission  line  be- 
tween Maquon  and  Yates  City  In  Knox 
County. 


Transmission  Line — Marengo,  Iowa. — 
Iowa  Electric  Company,  Marengo,  has 
applied  to  Board  Supervisors  for  a  fran- 
chise to  erect  and  maintain  an  electric 
transmission  line  along  highway  of  Jones 
County. 

Tunnel — Seattle,  Wash. — County  Comrs. 
appropriated  $15,000  for  constructing  a 
concrete  tunnel  entrance  to  county  court 
house  and  city  hall  now  under  construc- 
tion at  Third  Avenue  and  James  Street. 
City  of  Seattle  will  also  appropriate 
$15,000. 

BIDS     DESIRED. 

Elevator— Pottsvllle,  Pa. — Until  Dec.  8, 
by  James  A.  Wetmore,  Acting  Supervis- 
ing Architect,  Washington,  D.  C,  for  in- 
stalling electric  freight  elevator,  etc..  In 
U.   S.   Post  Office. 

Memorial — Fort  McHenry  (Baltimore), 
Md. — Competitive  plans  reported  desired 
until  April  1  by  Col.  W.  W.  Hart,  War 
Dept..  U.  S.  Government,  1729  New  York 
Avenue  N.  W.,  Washington,  D.  C,  for 
erecting  the  Francis  Scott  Key  Memorial 
at  Fort  McHenry;  probable  cost  $75,000. 

Conduit  In  Public  Buildings — New  Or- 
leans, La. — Until  Nov.  22  by  Board  Port 
Commissioners,  for  furnishing  and  in- 
stalling underground  conduits,  including 
manholes,  conduit  work,  cable  work  and 
wiring  for  multiple  and  series  lighting 
and  power,  cabinets,  etc.,  for  cotton 
warehouses  and  terminals  now  under  con- 
struction. 

Concrete  Steps— Cincinnati,  Ohio. — Un- 
til Nov.  26  by  Parke  S.  Johnson.  Secy. 
Dir.  Pub.  Service,  for  improvement  of 
right-of-way  from  Kempers  Lane  to 
Eastern  Avenue,  at  Rockwood  Subway,  by 
constructing  concrete  steps. 

Cement — Chicago,  III. — Until  Nov.  24  by 
W.  R.  Moorhouse,  Corar.  Pub.  Wks.,  for 
furnishing,  delivering  and  unloading  at 
various  locations  in  city  of  Chicago,  ap- 
proximately 70,000  bbls.  Portland  cement. 

Pipe  Valves,  Etc. — Panama. — Until  Dec. 
1,  by  MaJ.  F.  C.  Boggs,  Gen'l  Purchasing 
Officer,  Panama  Canal,  Washington,  D. 
C,  for  Cir.  991— Steel  and  iron  pipe, 
pipe   fittings,   valves,    etc. 

Steel  Towers — Guam. — Until  Jan.  8,  by 
Bureau  Yards  &  Docks,  Navy  Dept., 
Washington,  D.  C.  (H.  R.  Stanford,  (?h.), 
for  two  400  steel  towers  at  radio  station. 
Island  of  Guam.     Specification  No.  2202. 

PRICES     AND     LETTINGS. 
■kindicates  award  of  contract. 

Park  Improvement — Philadelphia,  Pa. — 
Lowest  bid  opened  by  Board  of  Recrea- 
tion for  improvements  to  Westmoreland 
Recreation  Center  and  Playground  was 
submitted  by  F.  W.  Van  Loon,  at  $22,651. 

Coal  Pockets,  Emerald  Street— Phila- 
delphia, Pa. — Two  lowest  bids  opened  Nov. 
10  by  Philadelphia  &  Reading  R.R.  for 
constructing  coal  pockets  at  Emerald 
Street  submitted  by  C.  P.  Bowers  of 
Reading  at  $65,899,  and  McNIchol  Paving 
&  Contracting  Co.,  Philadelphia,  at  $74,- 
360.     Samuel  T.  Wagner,  Chief  Engineer. 

♦Mechanical  Equipment  In  Immigrant 
Station — Baltimore,  Md.  —  Contract  for 
mechanical  equipment  in  the  Immigrant 
Station  awarded  W.  G.  Cornell  Company, 
Washington,  D.  C,  at  $82,759. 


Proposals 


For    Proposals    Advertised,    see    Pages   43 
and  44 

WATERWORKS. 

Bids  See  Eng. 

Close.  Record. 

Nov.  23.  Pipes,      Valves,      Etc., 

Washington,    D.    C Nov.    « 

Nov.  23.  Water     Works,     Ventnor 

City,   N.  J Nov.    6 

Nov.  23.  Conduit,    Washington, 

D.   C Nov.  13 

Nov.  23.  Valves,   Chicago.   Ill Nov.  20 

Nov.  25.  Laying   Pipe,    Charleston, 

S.  C Nov.  13 

Nov.  26.  Engine      and      Pumps, 

Clarksburg,   W.  Va Oct.  30 

Adv.  Oct.   30. 
Nov.  30.  Pipe     Fittings,     Etc., 

Washington,  D.  C Nov.  13 

Nov.  30.  Brass  cocks,  Washington, 

D.  C Nov.  20 

Nov.  30.  Automatic  ejectors,   Pan- 
ama  Nov.  20 

Dec.    1.  Water    Works,'    East 

Toungstown.  Ohio   Oct.  U 

Dec.     1.  Water     Works.     Melrose, 

Wis Nov.    « 

Dec.     1.  Pipe  line,  San  Juan,  P.  R.  Nov.  20 
Dec.     2.  C.    1.    Pipe,    Jersey    City, 

N.  J Oct.   30 

Adv.  Oct.  30  to  Nov.  20. 
Dec.     2.  Steel    Pipe,    Jersey    City, 

N.    J Oct.   SO 

Adv.  Oct.  30  to  Nov.  20. 
Dec.     3.  Water  Works,  Henderson, 

Tenn Nov.  13 

Adv.  Nov.  13,  20. 


Bids  See  Eng. 

Close.  Record. 

Dec.     3.  Wells,  Henderson,  Tenn..  Nov.  20 
Adv.   Nov.   20. 

Dec.     6.  Reservoir,   Stockton,   Cal.  Nov.  20 

Dec.     7.  Water     "VVorks,     Wesson, 

Miss Nov.  13 

Dec      7.  Pipe    Fittings,    Washing- 
ton,   D.    C Nov.  13 

Dec.     9.  Bridge  for  main,  Coving- 
ton, Ky Nov.  13 

Adv.  Nov.  13. 

Dec.  10.  W  a  t  e  r    works.    East 

Youngstown,   Ohio Nov.  30 

Adv.  Nov.  20. 

Dec.  14.  Improvements,     Wilber- 

force,   Ohio   Nov.  20 

System,    Wooster,    Ohio. .  Nov.  20 

Adv.  Nov.  20. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Nov.  23.  Oakland,    Iowa    Oct.  23 

Nov.  23.  Columbus,  Ohio Nov.  13 

Nov.  23.  Toronto,  Ont Nov.  13 

Nov.  23.  Cleveland,  Tenn   Nov.  13 

Nov.  23.  New  York,  N.  Y Nov.  20 

Nov.  24.  San    Benito.    Tex Oct.   30 

Nov.  24.  Marion,   Ohio   Nov.  13 

Nov.  24.  Newark,   N.   J Nov.  13 

Nov.  24.  Baltimore,   Md Nov.  20 

Nov.  24.  Trenton,  N.  J Nov.  20 

Nov.  24.  Aurora,  111 Nov.  20 

Adv.  Nov.  20. 

Nov.  26.  Toledo,  Ohio Nov.  13 

Nov.  29,  Dixon,   111 Nov.  13 

Nov.  29.  Richmond,    Ind Nov.  20 

Nov.  29.  Washington,    D,    C Nov.  20 

Adv.  Nov.  20. 

Dec.     1.  Columbus,    Ohio Nov.  13 

Dec.     1.  Mansfield,  Ohio Nov.  20 

Dec.     2.  Contract    4,    Chicago,    111.  Oct.   30 

Adv.  Oct.  30. 
Dec.     3.  Henderson,  Tenn Nov.  13 

Adv.    Nov.    13,   20. 
Dec.  21.  Strawberry  Point,  Iowa..  Nov.  20 
Parkersburg,   Pa.    .... Oct      » 

Adv.  Oct.  9. 


BRIDGES. 

Nov.  23.  Woonsocket,   R.    I Nov.    6 

Adv.  Nov.  6,  13. 

Nov.  26.  SteubenviUe,  Ohio  Nov.    6 

Nov.  27    Illinois    Nov.  13 

Nov.  29.  Sacramento,  Cal Nov  13 

Nov.  29.  California Nov.  20 

Nov.  30.  Jackson,   Tenn Nov.  20 

Adv.   Nov.   20. 

Nov.  30.  Marion,  111 Nov.  20 

Dec.     6.  Louisville,   Ky Nov.    6 

Adv.  Nov.  6  to  20. 

Deo.     6.  Edwards,  Miss Nov  13 

Dec.     6.  Woodville,    Miss Nov  13 

Dec.     6.  Grenada,   Miss Nov  13 

Dec.     6.  Leakesville,   Miss. ' Nov  20 

Dec.     6.  Holly   Springs,  Miss Nov.  20 

Dec.    7.  Canton,   China   Oct.  23 

Adv.  Oct.  23. 

Dec.     7.  Wathena:,  Kan Nov  20 

Dec.     7.  Pennsylvania  Nov.  20 

Dec.     8.  Lorain,  Ohio Nov   20 

Dec.     8.  New  Gretna,  N.  J Nov  20 

Dec.     9.  Covington,  Ky Nov  13 

Adv.   Nov.   13,   20. 

Dec.     9.  Bakersfield,    Cal Nov  20 

Dec.  13.  Selma,    Ala Nov!  20 

PAVING  AND  ROADS. 

Nov.  23.  Omaha,   Neb Nov.  13 

Nov.  23.  Baltimore,  Md Nov  20 

Nov.  23.  New  York,  N.  Y Nov.  20 

Nov.  23.  Dixon.    Ill Nov  20 

Nov.  23.  Philadelphia,    Pa Nov.  20 

Nov.  26.  Austin,    Tex Nov.  20 

Nov.  27.  Independence,    Ohio    Nov.  13 

Nov.  27.  Walla  Walla,   Wash Nov.  13 

Nov.  29.  Mount  Hollv,  N.  J Nov  20 

Nov.  29.  Dayton,   Ohio Nov.  20 

Nov.  30.  Toledo,    Ohio Nov.  13 

Dec.     1.  Hastings,    Neb Nov.    6 

Dec.     4.  Pensacola,    Fla Nov.  13 

Dec.     6.  Sedalla.    Mo Nov.    6 

Dec.     6.  Brookville,    Ind Nov.  13 

Dec.     6.  Princeton,  W.   Va Nov.  13 

Adv.   Nov.   13,   20. 

Deo.     6.  Edwards,    Miss Nov.  13 

Dec.     6.  Winamac,   Ind Nov.  13 

Deo.     6.  Wauchula,  Fla Nov.  20 

Dec.     6.  Edwards,  Miss Nov.  20 

Dec.     6.  Indiana  Nov  20 

Dec.     7.  Excelsior,  Minn Nov.  13 

Dec.     7.  Indiana  Nov  20 

Jan.     3.  Maynardsville,  Tenn Nov  20 

Dec.     8.  Indiana  Nov  20 

Dec.     6.  El  Centre,  Cal Nov.  20 

Dec.  10.  Seattle,   Wash Nov  20 


HYDRAULIC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Nov.  22.  Dredging,       Philadelphia, 

Pa Oct.  30 

Adv.  Oct.  30  to  Nov.  13. 

Nov.  23.  Ditch,  Spencer,  Iowa Nov.  IS 

Nov.  23.  Dredging,   New  York, 

N.  Y Nov.  20 

Nov.  24.  Dredging,    Boston,    Mass.  Nov.  13 

Adv.  Nov.   13. 
Nov.  24.  Dam,      Salt     Lake     City, 

Utah Nov.  13 

Nov.  24.  Bulkhead,  Boston,  Mass. . .  Nov.  13 

Adv.  Nov.   13. 
Nov.  24.  Dredging,    New    York, 

N.  Y Nov.  20 

Nov.  24.  Ditch,  Algona,  Iowa Nov.  20 

Nov.  25.  Levee,  Waxahachie,  Tex.  Nov.  20 
Nov.  26.  Dredging,    Cleveland, 

Ohio Oct.    30 

Adv.  Oct.  SO  to  Nov.   20. 

Nov.  26.  Ditch.  Anoka.  Minn Nov.  20 

Nov.  27.  Dredging,    Norfolk,   Va...Nov.    6 
Nov.  27.  Ditch,  Plymouth,  Ind Nov.    6 


Bids 
Close. 
Nov.  30. 
Dec.    1. 


Dec.  1. 

Dec.  1. 

Dec.  1; 

Dec.  6. 

Dec.  6. 

Dec.  6. 

Dec.  11. 

Dec.  14. 


Jan.     8. 


See  Eng. 
Record. 
Dredging,  Orange,  Tex...  Nov.  13 
Irrigation   Work,   Meadow 

Creek,  Wash Oct.  28 

Adv.  Oct.  23. 

Seawall,  Waveland,  Miss.  Nov.  6 
Canal,  Westminster,  <ial.  Nov.  13 
Seawall,    Bay    St.    Louis, 

Miss Nov.  20 

Pier,  Philadelphia,  Pa.  . . .  Nov.  13 

Adv.   Nov.    13,  20. 
Levee,    Grenada,    Miss. ..  Nov.  13 
Drainage,      Mason      City, 

Iowa Nov.  20 

Dredging,  Brooklyn,  N.  Y.  Nov.  20 
Dredging,       New       York, 

N.    Y Nov.  13 

Adv.    Nov.    13,   20. 
Dredge,  Macaco,  China... Nov.    6 


PUBLIC  BUILDINGS  AND 
SCHOOLS. 

Nov.  23.  Winder,  Ga Nov.    6 

Nov.  23.  New    Orleans,    La Nov.    6 

Nov.  23.  Monclair.    N.    J Nov.    6 

Nov.  23.  Shamokin,    Pa Nov.  20 

Nov.  23.  Middletown,  N.   Y Nov.  20 

Adv.   Nov.  20. 

Nov.  24.  Fort  Mason,  Cal Nov.  13 

Nov.  24.  Austin,    Tex Nov.  20 

Nov.  25.  Gainesville,   Tex Nov.    b 

Nov.  26.  Navasota,  Tex Oct.  28 

Nov.  26.  Ft.   Terry,   N.  Y Oct.   SO 

Adv.  Oct.  30  to  Nov.  20. 

Nov.  26.  West    Unity,    Ohio Nov.    6 

Nov.  27.  Brenham,   Tex Oct.  30 

Nov.  27.   Fort    Bliss,    Tex Oct.  30 

Adv.  Oct.  30  to  Nov.  20. 

Nov.  27.  Pearl  City,  Hawaii   Oct.   30 

Nov.  29.  Muskegon.     Mich Oct.   30 

Nov.  29.  Rowley,    Iowa    Nov.  13 

Nov.  29.  Coffeyville.    Kan Nov.  20 

Nov.  29.  Putman.   Conn Nov.  20 

Nov.  29.  Houston,  Tex Nov.  20 

Nov.  30.  Emporia,   Kan Nov.  13 

Nov.  30.  Newark,  N.  J Nov.  20 

Nov.  30.  Washington,  D.   C Nov.  20 

Dec.     1.   Bloomington,    Ind Oct.   23 

Adv.   Oct.   30. 

Dec.     1.  Columbus,   Ohio   Nov.    6 

Dec.     1.  New  York,  N.  Y Nov.  13 

Dec.     1.  Seattle,  Wash Nov.  20 

Dec.     1.  Cleveland,   Ohio   Nov.  20 

Dec.     3.  New    Berlin,    Ohio Nov.  20 

Deo.     4.  Peart   City,    Hawaii Nov.    6 

Dec.     4.  West  Manchester,   Ohio..  Nov.    6 

Dec.     4.  Ortonville,  Minn Nov  13 

Dec.     4.  East  Cleveland,  Ohio Nov.  20 

Dec.     4.  Portland,   Me Nov.  20 

Dec.     7.  Titusville.   Fla Nov.  20 

Dec.     8.  Minneapolis,    Kan Nov.  20 

Dec.     8.  Seattle,   Wash Nov.  20 

Dec.     9.  Lebanon,   Ind Nov     6 

Dec.  10.  Greenwich,   Conn Nov.    « 

Dec.  13.  Cincinnati,    Ohio    Nov.  20 

Dec.  14.  New  Philadelphia,  Ohio. .  Nov.  20 
Dec.  18.  Middletown,    Ohio Nov.  13 

Adv.   Nov.   13,   20. 

Dec.  20.  Humboldt,  Tenn Nov.  13 

Dec.  21.  Attleboro,   Mass Nov.  20 

Nov.  22.  Aurora,   Neb Nov.  20 

Dec.  28.  Seymour,    Conn Nov    20 

Dec,  30.  St.  Petersburg,  na Nov.  20 

Adv.    Nov.   20. 
Jan.     4.  Cavite,  P.  I Nov.  18 

PRIVATE  BUILDINGS. 

Nov.  24.  Monroe,  Mich Nov.  20 

Dec.     1.  Athens,   Ga Nov.  13 

NEW  INDUSTRIAL  PLANTS. 

Dec.  15.  Seattle,   Wash Nov.  20 


MISCELLANEOUS. 

Conduits  in  Public  Build- 
ing,  New   Orleans,    La..  Nov.  20 
Power    Plant,     Oakley, 

Kan Nov.    6 

Electric     railways.      New 

York.  N.  Y Nov.  IS 

Railroad,    San    FYancisco, 

Cal Nov.  18 

Cement,  Chicago,  111 Nov.  20 

Hardware'     for      armory, 

Buffalo.    N.    Y Nov.  20 

Adv.  Nov.  20. 
Cranes,   Charleston,   S.   C.  Oct.  16 
Pipes,   valves,    etc.,    Pan- 
ama  Nov.  IS 

Concrete     steps,     Cincin- 
nati,   Ohio Nov.  20 

El.     Ry.,     Pearl     City. 

Hawaii    Oct.  2? 

Subway,    Tucson,   Ariz ...  Nov.  13 
Electric  Light   Plant  Ad- 
dition, New  Madrid Nov.  13 

Holstway  and   Elevator, 

Jefferson   City.   Mo Nov.    6 

El.  Rys.,  New  York,  N.  T.  Nov.  13 

Pipe,    etc.,    Panama Nov.  20 

Bowling  Alley,  Fort  Tot- 
ten,    N.    Y Not.    6 

Adv.  Nov.  6  to  20. 
Garbarge   disposal,    York, 

Pa Nov.  20 

Adv.  Nov.  20. 
El.  Rys.,  New  York.  N.  Y.  Nov.  13 
El.  Rys.,  Philadelphia,  Pa.  Nov.  20 
Electric     lighting.      West 

Hazleton,  Pa Nov.  13 

Adv.   Nov.   13,   20. 
Elevator   In   P.    O.    Bldg., 

Pottsvllle,  Pa Nov  20 

EI.  Rys.,  Philadelphia,  Pa.  Nov.  20 
Timber,  Sault  Ste.  Marie, 

Mich Nov.  13 

Adv.   Nov.   13,   20. 
El.     Rys.,     Pearl    City, 

Hawaii    Nov.  20 

Coal.   Norfolk,  'Va Nov  20 

Adv.  Nov.  20. 

Steel  towers.   Guam Nov.  20 

Memorial,    Fort   McHenry 
(P.   O.    Baltimore),   Md..Nov  20 


Nov.  22. 

Nov.  23. 

Nov.  23. 

Nov.  24. 

Nov.  24. 
Nov.  24. 

Nov.  26. 
Nov.  26. 

Nov.  26. 

Nov.  27. 

Nov.  27. 
Nov.  29. 

Nov.  29. 

Nov.  30. 
Dec.  1. 
Dec     2. 

Dec.     3. 


Dec. 
Dec. 
Dec. 

7. 
7. 
8. 

Dec. 

8. 

Dec. 
Dec. 

14. 
16. 

Dec. 

18. 

Dec. 

20. 

Jan. 
Apr. 

8. 
1. 
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LIGHT  5ECT10 


LSOAI.   NOnCK. 

PUMPDIG  STATION,  FUTBR 
PL4irr.  PUMPS,  GAS  EN- 
GIHBS.  PIPB  LINES.  STAND 
PIPE.  TOOLS  AND  APPURTE- 
HAHCES 


BA«r  TOOMQROWM.  OBia 


Official  Proposal  Announcements 

Pric«.  $M0  an  inch.— Copy  can  be  received  until 
ThurjJay  lo  a.  m.  (or  issue  mailed  the  next  morning 


,  will  te  i«e«l«««  hjr  tk*  VU- 

TaanaMawii.  OWi^  Mtkmtt- 

narnm*  Oak.  M  tha  Umatetpmi 

Ml    TowwHMni.    Ohio^    MMil 

CIS)  tf-dMk  aeaa.  Dw;  I*.  1»I», 

I  aad  r*»d  pabUdy. 


at  da  oMn  o(  Om 
tie  Ikt  T««as«mv«,  Okta,  or  may  ba 
fegr  koaa  Ma  bMdws  apoa  appU- 

* 

GMf    ■. 

•f  •  «artMai  «kaek  (or  tw«(My-ftva 
(«».M)  ^aOwa.  «Mck  will  anltUa  bUdar 


lo  Md.    Propar  raeatpt  far 
«a  ba  Klvaa  aad 


br 
» payaMa  to  th«  ordar 
a(  a  N.  Raad.  Trw— rir  of  tba  Tlliasa 
ml  BMl  Tmiaiiluai.  Ohi«.  of  Ml  I 
Uvaa  (l«l  par  tmt  tt  tba  total 
o(  tba  bid.  bM  ta  BO  CM 
ba  koB  iboa  omt  >aodii>  <|1M.M)  deOara. 
:  la  to  ba  iiaWtliaii  tbot  If  bid 
ilract  wn  ba  aalarad  Into 

Ma  <!•)  da>a  aflar  aocMfOtlon  of  aoeapt- 
lafttabMi    IB  caaa  bid  la  ntjMlad.  or 
BPlU  ba  ro- 


I  «(  Mm  b—dwd  ($i««.M)  doU 
1  ba  f«4pMf«d  to  tbralih  •  eorper- 


CAitt.  u,  AMvmRaos. 

lOark. 
Tuaii— IB Otrto. 


t.  Itti. 


>4.  Itlf. 
WOnCK  to  OONTRACTDRS 

HAKDWARB  FOR  ARMORY 

BirrrALO.  k  t. 


far  Ttmp  t  FMt  OavMlrr.  M.  O.  N.  T.. 
W.  r..  wa  ba  faoHwd  br  OdL 
I  W.  WaM.  aasatorr.  MM 

•<     Mtmrnn     Oammutmtamtn,     T< 

nnttir.  fliboar.  h-  t..  otn  i  o'clock 

p.  K.  o*  WadMaadar.  Mo*,  tl.  I*U. 
ihar-vn  ko  opoMd  aad  iiaMKj 

br  ika  atoto  AfcMiac 

•ttm  (t«kt  ii  f  ima  to 
miMt  aar  «r  aS  bMa.     Ooplia  of   Om 


BoUea  at  tba  PnailMil  of  AnMtactara. 
CbpMol.  Attoar.  M.  T..  aa 
at  Ika  Kov  Tofk  OOtaa  o(  tta 
o«  ArcMtoBtto%  Bomb  US4. 


yRAXKLOl  W.  WARD. 


f.  1>1(. 


BIda  opaa  Daccmber  (.  I*1S. 

PIER  SUPERSTRUCTURE 

DBPARTUENT  OP  WHARVES.  DOCKS 

AND  FEIUUES. 

Hi    BOUItSE    BinLJ>INO, 

PHILADELPHIA.    PA 

•ndoracd  "BIda  for  the 
of  tba  aoparatructurc  of  Mc- 
'.  Na  TS-SO  South,  and  lU 
lad  In  the  Delaware 
RNar.  bataaan  MdCaan  Street  and  Snyder 
Atmmf,-  will  ba  racalvad  until  12  o'clock 
Monday.  Daeembar  (.  1915,  at  the 
of  Um  Director  of  the  Department  of 
Doeka  and  Perrlea,  5S5  Bourse 
Philadelphia,  and  then  publicly 


Plana,  apadfleatloas  and  blank  forma 
opoo  wblch  bida  araat  ba  mad*  can  bo  ob- 
talaad  at  tha  offlea  abora  mentioned  upon 
tba  depoelt  of  a  certlfled  check  ln__the 
aaMMtnt  of'wenty-flve  dollars  ($25),  to 
cover  tba  ooat  of  roaklnx  blue  prints,  etc, 
wbldi  cback  will  be  refunded  to  the  bld- 
dar  opoa  the  return  of  the  plans  and 
VacUlcatlons  In  (ood  condition.  The  suc- 
uitofl  bidder  will  be  furnished  with  all 
aaetaaary  blue  prints  free  of  charse.  Ap- 
proBfiaata  limit  of  coot  1500,000. 

No  bid  will  be  considered  unless  accom- 
paalad  br  a  certlflcate  from  the  City  So- 
Udtor  of  the  City  of  Philadelphia,  to  the 
that  the  provisions  of  an  ordinance 
proposal  bonds  on  all  bids  ex- 
la  aaiount  Ave  hundred  dollars 
($(••).  approTsd  May  25,  1860,  have  been 
cnmpMad  with/ 

Tba  Director  rsaervea  to  himself  the 
risbt  to  reject  any  or  all  bids  as  he  may 
daaa  bast  for  the  Interest  of  the  dty  of 
PhlladalpbU. 

JOHN  MEI08, 
Director. 

Nov.  5,  lilt. 


open  November  10,  KIS. 
NOTICE  TO  CCN'TRACTORS. 

HIGHWAY  BRIDGES 

JACKSO.S,    TENN. 
Bids  will  be  received  at  the  office  of  the 
Cooaty  Enctneer  until  10  a.  m..  Nov.  10, 
ltl(.   for   thraa   hlshway   brldcea   across 
f-n.  caaaL 

Btddars  win  ba  aspected  to  submit  plans 
aad  Mda  for  material  and  erection  for 
altbar  oooeratoor  ataet,  or  for  both  types. 
ProAla,  allsamaat  and  general  specinca- 
Ooaa  BMiy  ba  bad  on  application  to 
Oaaatr  anglnsw. 

lOgM  la  rsssrvsd  to  ralect  any  and  all 
propoaala  or  to  aoeopt  the  propoaal 
deaaaed  beat  for  Madison  County. 

(81cned)     A  W.  8TOVAL, 

County  Judge. 
(Signed)      IS.  a.  BUCK. 

County  Engineer. 
Nov.  s,  mt. 


BMb  opaa  Daoamber  1,  1115. 

10-INCH  WELLS 

IIENDKItSO.N,  TEN.N. 

•salad  Mda  addrwasa  to  the  City  Re- 

cardar  and  aadoraad  "Proposal  for  Wells" 

wUI  ba  reealTad  antll  I  p.  M.,  Dec.  Iri 

l»i(,  at  which  tloM  they  will  be  publicly 


Ovtidad  chaek.  ftM.M.  to  tha  order  of 
tba  atr  TMasarsr  of  Bandaraon.  Prob- 
aMo  daptk  of  walla  IM  to  2S«  feat  The 
Board  raaarvaa  tba  rlgbt  to  rajact  any  or 
an  Mte 

BparldoBlloBa  awy  ba  oMalaad  from  tba 


E.  M.  BRADBN, 

City  RoGordar. 

PHANK  L.  WtLOOX.  rnglnaar. 
•mdlcau  Traat  Bids..  Bt  Loula,  Mo. 


Bids  open  December  3,  1915. 

BIDS  FOR  GARBAGE  DISPOSAL 

YORK,  PA. 

Proposals  are  hereby  invited  by  the 
aty  of  York,  Pa.,  for  the  collection  and 
disposal  of  organic  and  Inorganic  garbage 
In  said  City  for  five  and  ten  year  periods 
commencing  the  first  Monday  of  April, 
1911.  Contractor  must  furnish  teams  for 
collection  and  all  facilities  for  disposal. 
Bidding  blanks  and  specifications  may  be 
obtained  from  C.  P.  Shreiner,  City  Clerk, 
York,  Pa.,  to  whom  bids  must  be  delivered 
not  later  than  Friday,  Dea  3,  1915,  at 
2.00  o'clock  P.  M.  The  right  is  reserved 
to  reject  any  and  all  bids. 

For  further  Information  address 

C.  A.  BOYER, 

Supt  Streets  &  Public  Improvements. 

City  Hall.  York,  Pa. 


Bids  open  December  9,  1915. 

TO  BRIDGE  CONTRACTORS 

COVINGTON,  KT. 

Sealed  proposals  for  the  construction  of 
a  bridge  superstructure,  indorsed  pro- 
posals for  bridge  will  be  received  by  J. 
Mason  Howk,  Commissioner  of  Public 
Property  of  Covington,  Ky.,  until  10 
o'clock,  Thursday,  Dec.  9,  1915. 

Said  work  is  for  a  bridge  to  be  con- 
structed to  carry  the  Duplicate  Water 
Supply  Main  over  the  Licking  River  for 
the  City  of  Covington,  Ky. 

E^ch  proposal  will  have  to  be  accom- 
panied by  a  cash  deposit  or  certified  check 
In  the  sum  of  fifteen  hundred  (11,500) 
dollars  as  a  guarantee  that  the  party 
making  the  proposal  will,  if  the  contract 
la  awarded  to  him  or  them  execute  the 
same  with  approved  security.  Should  any 
bid  be  rejected  such  check  will  be  returned 
to  the  bidder,  and  should  any  bid  be  ac- 
cepted such  check  will  be  returned  upon 
the  proper  execution  and  securing  of  the 
contract  In  the  event  of  any  bidder  fail- 
ing to  execute  the  contract  for  the  work 
that  has  been  awarded  to  him,  such  bidder 
shall  forfeit  the  sum  so  deposited.  Check 
to  bo  made  payable  to  the  city  of  Cov- 
ington, Ky.,  or  order. 

The  contractor  for  the  bridge  work  will 
b«  required  to  give  an  approved  Surety  or 
Trust  Company  Bond  for  the  sum  of 
twenty  thousand  ($20,000)  dollars  to  in- 
sure a  faithful  completion  of  the  contract. 

Copies  of  specifications  will  be  fur- 
nished bidders  upon  application  to  the 
Commissioner  of  Public  Property,  or  the 
Consulting  Engineer,  and  outline  drawings 
giving  the  longitudinal  elevation  and  plan 
of  the  bridge ;  also  of  the  piers  and  their 
location,  can  be  seen  at  the  office  of  either. 

Bidders  must  endorse  their  names  and 
address  upon  the  outside  of  the  envelopes 
containing  their  bids. 

The   Board   of   Commissioners  reserves 
the  right  to  reject  any  or  all  bids. 
J.  MASON  HOWK, 
Commissioner  of  Public  Property. 

Covington,  Ky.,  Nov.  «,  1915. 

OBO.  HORNUNO, 
Consulting  Engineer, 
Wool-Sack  Building, 
Newport,  Ky. 


Bids  open  December  8,  1915. 

ELECTRIC  LIGHTING 

WEST  HAZLETON,  PA. 
Bids  win  be  received  for  the  electric 
lighting  of  West  Hazleton  Borough  Pa 
during  a  period  of  ten  years  according  to 
the  specifications  on  file  with  the  under- 
signed. Said  bids  to  be  presented  on  or 
before  8  o'clock  P.  M.  of  December  8th 
1915. 

WILLIAM   KRAPF,    Sec'y. 
107  North  Broad  Street! 
West  Hazleton,  Pa. 


Bids  open  December  2,  1915. 

ELEVATED  STEEL  TANK   FOR 
WATER  SUPPLY 

WHEATON,  ILL. 

Sealed  proposals  will  be  received  by  the 
Water  Supply  Committee  of  the  City 
Council  of  the  City  of  Whcaton,  Du  Page 
County,  Illinois,  on  Thursday,  December 
2,  1915,  at  2  o'clock  P.  M.,  in  the  Council 
Chambers,  City  Hall,  Wheaton,  Illinois, 
for  the  furnishing  and  erection,  complete. 
Including  foundations,  of  an  elevated  steel 
tank  of  200,000  gallons  capacity,  at  which 
time  and  place  they  will  be  opened  and 
read. 

Proposals  must  be  enclosed  in  a  sealed 
envelope  endorsed  "Proposals  for  the  con- 
stiuction  of  an  elevated  steel  tank  at 
Wheaton,  Du  Page  County,  Illinois,"  and 
must  be  directed  to  the  Water  Supply 
Committee,  City  Council  of  the  City  of 
Wheaton,  Illinois. 

No  bid  will  be  considered  unless  ac- 
companied by  a  certified  check  for  10  per 
cent  of  the  amount  bid,  drawn  upon  a 
National  or  State  Bank  and  made  payable 
to  the  City  Treasurer  of  the  City  of 
Wheaton,  Illinois. 

A  satisfactory  surety  bond  for  the 
amount  of  $6,000.00  will  be  required  of 
the  successful  bidder  conditioned  upon 
the  faithful  performance  of  the  work. 

Specifications,  form  of  proposal,  and 
drawings  can  be  seen  and  secured  at  the- 
office  of  La  Verne  J.  Ruddock,  City  Engi- 
neer, Wheaton,  Illinois. 

The  Water  Supply  Committee  of  the 
City  of  Wheaton  reserve  the  right  to  re- 
ject any  or  all  bids  if  it  is  considered  for 
the  best  interest  of  the  City  of  Wheaton 
so  to  do. 

LEWIS  ELLSWORTH,  City  Clerk. 
Dated  at  the  City  Clerk's  office,  Wheaton, 

Illinois,  November  16,  1915. 


NOTICE  TO  CITY  WATER  PLANT 
CONTRACTORS 

WOOSTER,    OHIO 

City  Water  Plant  Contractors  are- 
hereby  notified  that  the  Director  of  Pub- 
lic Service  of  the  City  of  Wooster,  Ohio, 
has  been  authorized  by  the  Council  of  said 
city  by  ordinance  passed  Sept.  20,  1915, 
to  advertise  for  and  to  receive  proposals- 
for  furnishing  said  city  with  an  adequate 
supply  of  pure  water  satisfactory  to  the 
Ohio  State  Board  of  Health  for  a  period 
not  to  exceed  ten  years  with  the  option 
in  said  city  to  purchase  or  lease  said 
plant  at  certain  specified  times.  Said 
proposals  are  not  to  be  in  the  nature  of 
legal  bids,  but  are  intended  to  furnish 
said  city  with  information  as  to  probable 
cost  of  such  a  system,  and  if  the  same 
are  satisfactory,  regular  bids,  through-, 
proper  legislation,  will  then  be  asked  for. 
MAX  BLOOMBERG, 
Director  of  Public  Service. 

G.  E.  C.  BROWN, 
Clerk  of  said  Officer. 
Wooster,  Ohio,  Nov.  6th,  1915. 


Bids  open  December  6,  1915. 

MACADAM  ROAD  BIDS  ASKED 

OFFICE   OF  CHIEF  ENGINEER  ROAD- 

CONSTRUCTION. 

PRINCETON,  MERCER  COUNTY, 

WEST    VA 

Bids  will  be  received  at  the  County 
Clerk's  Office,  Princeton,  West  Va.,  until 
12  o'clock  noon,  Dec.  6,  1915,  for  the  con- 
struction of  six  and  one-third  miles  of 
water  bound  macadam,  between  Rock  and 
Qiatto  In  Mercer  County,  West  Virginia. 

Plans  and  specifications  on  file  In  the 
Chief  Engineer's  office. 

A  certified  check  for  the  sum  of  $500, 
payable  to  the  County  Court  of  Mercer 
County  to  accompany  each  bid. 

The  right  Is  reserved  to  reject  any  or 
all  bids. 

A  minimum  time  limit,  other  things  be- 
ing equal,  will  be  considered  Important  In. 

the  awards. 

GEO.  H.  HILL, 

Chief  Engineer. 


CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


DOMESTIC  ORDERS  appear  to  be  the  lead- 
ing feature  of  the  steel  market.  It  is  esti- 
mated that  steel  mills  during  the  past  week 
took  orders  for  250,000  tons  to  enter  into  the 
manufacture  of  rails,  locomotives,  cars  and  struc- 
tural material.  Due  to  the  demand  for  railroad 
and  export  material  the  lumber  industry  is  ship- 
ping in  greater  quantities. 

October  exports,  according  to  Government  esti- 
mate, rose  more  than  $30,000,000  above  the  pre- 
vious high  mark  set  in  September.  This  was  at- 
tained despite  the  lack  of  ocean  tonnage  to  ac- 
commodate the  great  mass  of  merchandise  accu- 
mulated at  the  s  aboard.  Foreign  commerce,  in- 
coming and  outgoing,  for  the  twelve  months  ended 
with  October,  exceeded  $5,000,000,000.  The  call 
upon  banks  acting  as  depositors  for  the  funds 
realized  from  the  sale  of  the  Anglo-French  loan 
bonds  for  the  payment  of  the  second  installment 
of  the  proceeds  indicates  the  large  rate  at  which 
England  and  France  are  buying  supplies.  The 
call  is  for  30  per  cent  of  the  amount  realized, 
the  previous  call  having  been  for  15  per  cent. 
The  amount  involved  in  the  new  requisition  is 
approximately  $145,000,000. 

Structural  business  has  been  hampered  by  the 
rising  cost  of  plain  material.  It  has  been  esti- 
mated that  the  structural  lettings  in  October 
amounted  to  78  per  cent  of  the  capacity  of  the 
country,  which  is  equal  to  134,150  tons. 

Buildings 

A  contract  was  awarded  at  $150,000  for  the 
construction  of  a  portion  of  the  Chicago  &  North 
Western  Railroad's  new  freight  depot  at  Sioux 
City,  Iowa.  The  lowest  bid  received  for  the  con- 
struction of  a  municipal  building  at  Milford, 
Conn.,  was  $118,000.  Bids  were  opened  at  Hunt- 
ington, W.  Va.,  for  the  construction  of  an  exten- 
sion to  the  U.  S.  post  office  and  court  house, 
which  resulted  in  a  bid  of  $121,800.  Plans  were 
filed  for  the  erection  of  several  apartment  and 
tenement  houses  in  New  York  City  ranging  in 
cost  from  $75,000  to  $170,000,  also  for  a  six-story 
garage  to  cost  $150,000.  Plans  are  being  pre- 
pared for  the  erection  of  a  seven-story  brick, 
stone  and  concrete  hotel  at  Eddystone,  Pa.,  to  cost 
$175,000.  A  contract  was  awarded  in  Philadel- 
phia for  the  erection  of  a  new  hospital  to  cost 
$300,000,  and  a  contract  was  signed  for  the  erec- 
tion of  a  steel  and  reinforced-concrete  foundry 
for  the  Maryland  Steel  Company  at  Sparrows 
Point,  Md.,  at  $350,000.  The  Board  of  Education 
of  Philadelphia  is  contemplating  the  erection  of 
a  school  which  will  cost  $300,000,  and  the  school 
board  of  Uniontown,  Pa.,  authorized  an  election 
to  vote  $250,000  in  bonds  for  the  erection  of 
schools.  Plans  are  being  prepared  in  Baltimore 
for  a  nine-story  apartment  house  to  cost  approxi- 
mately $200,000.  It  is  reported  that  bids  are  de- 
sired for  the  erection  of  a  twelve-story  club  house 
in  Chicago  to  cost  $350,000,  also  that  bids  are 
desired  for  the  erection  of  a  four-story  and  base- 
ment administration  building  at  Emporia,  Kan., 
to  cost  $175,000.  Plans  are  being  prepared  at 
Champaign,  111.,  for  the  construction  of  a  news- 
paper plant  to  cost  $50,000.  It  is  reported  that  a 
$100,000  fertilizer  factory  is  to  be  erected  at 
Greensboro,  N.  C.  Plans  are  being  prepared  in 
Cleveland  for  the  erection  of  a  concrete,  steel  and 
brick  commercial  building  to  cost  about  $250,000. 
Plans  are  also  being  prepared  for  reinforced-con- 
crete   natatorium     at     Seattle,     Wash.,    to     cost 


$250,000.  The  citizens  of  Asheville,  N.  C,  voted 
$200,000  in  school  bonds,  $150,000  of  which  is  to 
be  used  for  erecting  a  new  high  'school.  The 
Board  of  Freeholders  of  Newark,  N.  J.,  are  tak- 
ing steps  to  erect  an  eight-story  office  building 
and  to  remodel  the  court  house,  involving  an  ex- 
penditure of  about  $1,000,000.  An  architect  has 
been  engaged  to  prepare  plans  for  a  school  at 
Terre  Haute,  Ind.,  to  cost  $115,000.  Chemical  and 
mechanical  laboratories,  shops  and  power  house 
are  being  planned  for  the  Rose  Polytechnic  Insti- 
tute, which  will  cost  $1,000,000.  The  citizens  of 
Flint,  Mich.,  voted  $110,000  in  school  bonds.  The 
commissioners'  court  of  Nolan  County,  Tex.,  has 
ordered  an  election  for  Dec.  18  to  vote  on  the 
proposition  of  issuing  $250,000  in  bonds,  of  which 
$150,000  is  to  be  used  for  erecting  and  equipping 
a  new  court  house. 

Bridges  and  Roads 

The  approval  of  plans  for  the  $2,500,000  bridge 
over  the  Thames  River  at  New  London  for  the 
New  York,  New  Haven  &  Hartford  Railroad 
stands  out  as  the  principal  development  along 
bridge  building  lines  during  the  week.  Plans  are 
being  prepared  for  three  reinforced-concrete 
bridges  over  the  Miami  River,  contract  for  which 
will  probably  be  let  in  January.  It  is  reported 
that  bids  are  desired  for  a  110-ft.  span  steel 
bridge  and  two  30-ft.  span  steel  bridges  at  Lin- 
neus,  Mo.  Bids  are  wanted  until  Dec.  8  for  the 
construction  of  a  $30,000  steel  bridge  at  Ada, 
Mich.  The  construction  of  a  concrete  viaduct  to 
cost  about  $35,000  is  reported  to  be  contemplated 
at  Iowa  City,  Iowa.  Monmouth  County,  New  Jer- 
sey, is  considering  constructing  a  $35,000  bridge 
over  the  Shrewsbury  River.  The  construction  of 
a  $20,000  bridge  is  being  considered  at  Sandpoint, 
Idaho.  The  lowest  bid  for  the  construction  of  a 
concrete  bridge  over  the  Charles  River  at  Boston 
was  $117,352. 

The  State  Highway  Commission  of  Ohio  has 
apportioned  a  total  of  $237,000  of  the  highway 
fund  for  work  in  several  counties.  The  county 
engineer  at  Miami,  Fla.,  has  been  directed  to  pre- 
pare plans  for  the  construction  of  the  Tamiami 
Trail  Highway,  which  will  cost  about  $275,000. 
The  lowest  bid  opened  for  paving  at  Greenwood, 
S.  C,  totaled  $105,585.  A  contract  for  a  $75,000 
shell  road  has  been  awarded  at  Kountze,  Tex.  The 
city  of  Dumont,  Tex.,  awarded  a  $275,000  paving 
contract.  The  citizens  of  Pinellas  County,  Fla., 
voted  $750,000  in  bonds  for  constructing  brick 
highways.  Plans  have  been  prepared  for  about 
57  miles  of  macadam  road  in  Union  County, 
Arkansas,  to  cost  about  $350,000,  and  in  Carroll 
County  22  miles  of  g:ravel  surface  road  will  be  con- 
structed at  a  cost  of  $90,000.  Bonds  were  voted 
for  $350,000  for  gravel  road  construction  near 
Globe,  Ariz.,  and  about  $200,000  in  highway  bonds 
were  sold  at  Huntsville,  Tenn.  The  City  Council 
of  Richmond,  Va.,  is  contemplating  the  construc- 
tion of  a  Northside  boulevard,  estimated  cost  of 
which  is  about  $500,000.  Bids  are  being  adver- 
tised for  by  the  State  highway  commissioner  of 
Ohio  for  about  $100,000  worth  of  highway  con- 
struction in  that  State.  Bids  are  also  desired 
at  Bellingham,  Wash.,  for  the  construction  of 
$95,000  worth  of  asphalt  pavement.  Santa  Cruz 
County,  Arizona,  is  advertising  for  bids  for  $150,- 
000  in  road  bonds.  Bids  are  desired  at  Ida  Grove, 
Iowa,  for  60,000  sq.  yd.  of  either  asphalt  or  con- 
crete pavement. 


Waterworks  and  Sewers 

Waterworks  bonds  amounting  to  $250,000  and 
sewer  bonds  amounting  to  $40,000  have  been  sold 
at  Dana,  N.  C.  The  citizens  of  Florence,  Ala., 
voted  in  favor  of  issuing  $210,000  in  bonds  for 
the  purchase  of  the  waterworks  and  the  installa- 
tion of  a  filtration  plant.  The  city  commissioner 
of  Tyler,  Tex.,  has  decided  to  construct  a  water 
system  to  cost  $250,000.  The  director  of  the  De- 
partment of  Public  Works  at  Pittsburgh  has 
been  instructed  to  prepare  detail  estimates  of 
cost  of  extensions  and  improvements  to  the  water 
system  which  will  cost  about  $1,200,000.  This 
is  preparatory  to  the  submission  of  a  bond  issue 
in  the  sum  of  $7,000,000  for  public  work  im- 
provements to  be  submitted  to  the  voters  of  the 
city.  The  City  Council  of  Pullman,  Ala.,  has 
decided  to  extend  water  mains  about  two  miles. 
Bids  are  wanted  at  St.  Hyacinthe,  Quebec,  for 
the  construction  of  a  $75,000  gravity  filter.  The 
city  of  Winchester,  Ky.,  intends  to  extend  its 
present  waterworks  system  4  or  5  miles  to  the 
Kentucky  River,  which  will  necessitate  the  instal- 
lation of  additional  machinery.  The  City  Coun- 
cil of  Athens,  Ohio,  has  authorized  the  issue  of 
$64,000  waterworks  bonds. 

The  construction  of  storm  sewers  to  cost  $175,- 
000  is  contemplated  for  the  next  year  at  Clinton, 
Iowa.  The  contract  for  constructing  sewers  at 
Owensboro,  Ky.,  for  which  the  citizens  voted 
$225,000,  will  not  be  let  until  January.  Fort 
Branch,  Ind.,  proposes  to  build  a  sanitary  sewer 
system  and  sewage  purification  plant  that  will 
cost  about  $15,000.  The  citizens  of  Greensboro, 
N.  C,  will  vote  on  the  issue  of  $75,000  in  bonds 
for  laying  new  sewers,  Dec.  14  Sewer  improve- 
ments to  cost  $50,000  are  contemplated  at  Ljmn, 
Mass.  The  construction  of  two  sewers  at  To- 
ronto, Canada,  to  cost  $56,500  has  been  recom- 
mended. Engineers  have  <  stimated  the  cost  of 
constructing  a  disposal  plant  f>-r  Bowling  Green, 
Ohio,  at  $69,000  if  built  inside  the  city  and  $80,000 
if  built  outside  the  city. 

Miscellaneous  ~ 

A  permit  has  been  issued  in  Oregon  for  an 
irrigation  project  ihat  will  cost  more  than  a 
million  dollars.  Drainage  bonds  in  the  sum  of 
$157,000  have  been  issued  at  Corpus  Christi,  Tex. 
Bids  are  desired  at  Robstown,  Tex.,  for  construct- 
ing about  45  miles  of  ditches  in  Drainage  Dis- 
trict No.  2,  which  will  require  approximately 
1,000,000  cu.  yd.  of  earth  excavation,  and  con- 
struction of  an  equal  length  of  lateral  ditches, 
which  will  require  150,000  u.  yd.  of  excavation, 
the  necessary  bridges,  culverts,  etc.  Houston, 
Tex.,  has  sold  $275,000  in  harbor  bonds.  The 
lowest  bid  for  the  filling  in  the  Waiolama  recla- 
mation and  sanitary  project  at  Hilo,  T.  H.,  was 
$190,600.  Contract  has  been  awarded  for  a 
$65,536  wharf  at  Dumont,  Tex.  About  $325,000 
in  bonds  will  be  issued  to  enlarge  the  storage  ca- 
pacity of  the  Antelope  Irrigation  District  in  New 
Mexico,  and  to  extend  ditches  into  new  territory 
around  that  district. 

A  contract  has  been  awarded  in  Toronto  for 
an  $84,000  incinerator,  building,  bridge,  etc.,  for 
Don  Roadway.  Lowest  bid  open  for  constructing 
track  on  the  Queensboro  Subw  y  Extension,  New 
York  City,  was  $204,898.  I^  is  reported  that  44 
miles  of  railway  will  be  constructed  between  St. 
Claire  and  Warrenton,  Ga. 


WATERWORKS 


PROPOSED     WORK. 

Buffalo,  N.  Y. — Board  of  Aldermen  ap- 
propriated $57,599  for  enlarging  water 
system  and  j40,000  for  trunk  sewer  work. 

Atlantic  City,  N.  J.— City  Commisslon- 
-.m  voted  $10,000  for  enlarging  and  im- 
proving water  supply. 


Pittsburgh,  Pa. — Robert  Swan,  Director 
Department  Public  Works,  has  been  in- 
structed to  prepare  detailed  estimates  of 
cost  of  following  improvements:  for 
widening  and  improving  Diamond  Street 
between  Grant  and  Smlthfield  Streets, 
$300,000;  widening,  establishing  grade  and 
improving  Kast  Ohio  Street  between 
Heinz  Street  and  the  city  line,  $390,000; 
raising  streets  In  flood  districts  on  North 
Side  between  Federal  Street  and  Alle- 
gheny Avenue,  $300,000;  widening  and  es- 
tablishing grade  of  Warrington  Avenue, 
$120,000;  widening  of  Mount  Oliver 
.'Street,  $90,000:  widening  and  establishing 


grade  of  Chartiers  Avenue  between  Cor- 
liss Street  and  Corliss  Station,  $60,000; 
widening  and  changing  grade  of  East 
Carson  Street  between  Smithfield  and 
Seventh  Streets,  $90,000;  widening  and 
establishing  grade  of  Arlington  Avenue 
between  South  Twenty-seventh  and 
Clover  Streets,  $120,000;  opening  Mount 
Washington  Roadway  between  Browns- 
ville and  Grandview  Avenues,  $390,000; 
widening  Elraira  Street  and  repaying 
Howard  Street,  $60,000:  repairing  and  re- 
paying streets,  $750,000;  improvements  of 
Saw  Mill  Run  as  an  open  surface  water 
drain    between    the    Ohio    River    and    the 


city  line,  $160,000;  highways,  bridges  and 
viaducts,  $460,000;  parks  and  playgrounds, 
$390,000;  extension  and  Improvement  of 
water  system,  $1,200,000.  A  bond  issue  of 
$7,000,000  Is  to  be  submitted  to  the  voters. 

Durham,  N.  C. — Water  bonds  amount- 
ing to  $250,000  and  sewer  bonds  $40,009 
have  been  sold. 

Charleston,  S.  C. — Council  authorized 
an  election  Dec.  14  to  vote  $1,500,000  for 
purchase  of  plant  of  Charleston  Light  & 
Water  Company;  also  an  additional 
$100,000  for  repairs  and  extensions  of 
said   plant. 
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,    WMt    Dlvldon    and    numeroui 

UnlU  Dm.  1  by  Board  Public  Worka  (W. 
R.  Moofhou— .  Ooav.)  (or  ConUnot  No.  1, 
(ttmlaklac  and  aaUvarinc  f.o.b.  Pip*  Tarda 
TSM  UMia  c-L  «  to  It-ln.  water  pip«. 
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ptaaakiS  roaatractlaa  watar.  alactrlc  U«bl 
aad  lea  plaata  la  tUa  vtetollr- 


Valva.   N.   O.— Until    Nov.    ».   by   City 
tor      lniprovem»ru»     to      water 
■VI  ba  ayatam. 

J,    T««.— Intll    noc    »    by    Bd. 

aty  Comra.  (John  D.  Kelley,  Socy.).  (or 
eompleta  Inatallaiion  ot  a  aubmersed 
M-la.  C.-L  watar  nuiln  acroaa  a  part  ot 
Oalvaatoa  Bay  naar  Cauaaway,  approzl- 
laataly  tlM  lln.  rt.  In  lenirth.  City  will 
rumlaa  an  pipa.  flttlnga  and  apeelaila  for 
iba  work  and  dallvar  aama  to  contractor 
f.o.b.  cars  Oalveaton.  A.  T.  Dickey,  City 
EDSr. 

Paaaava.— Intll  Dec.  8  by  MaJ.  F.  C. 
Bocsa.  Corpa  Encrs..  I'.  8.  A..  General 
Parrhaaing  OfBcer,  l^nama  Canal,  Wash- 
Incton.  I>.  C.  for  Clr.  No.  MJ— Centrlf- 
0^1  pumpa,  atcel  and  iron  caatinca,  pig 
Iroa.  gaugca,  ralvea,  cocks,  etc 

M.  Hyaelntha,  Qua.— Until  Dec.  14  by 
City  Clark  (or  conatructing  gravity  Alter 
having  4.«M,aM  Imperial  gallona  capacity. 
to  coat  tn.Mt.  Hector  Oadieux.  Engr., 
SI.  Hyadnthe. 

PRICES     AND     LETTINGS. 
*/ad<ca(p«  award  o/  eonlracl. 

*L.ynn,  Maaa. — Following  are  four  low- 
«at  bus  opened  Nov.  18  by  Thomas  Camp- 
bell 2d.  Commissioner  Water  and  Water 
Worka.  (or  contracts  "A."  "B"  and  "C" 
(or  Ipawich  River  l>umplng  Station: 

^Contract  "A."  conatructing  pumping 
station  foundation:  Bay  State  Dredging  & 
Contracting  Co..  Boston,  tll,t63  (awarded 
contract):  Sanitary  Engineering  &  Con- 
tracting Co.,  Boston,  tIt.nS;  H.  P.  Cum- 
mings  Cofutructlon  Co.,  Ware,  $1<,364: 
Hanacom  Conatructlon  Co.,  Boston,  $16,7S3. 

^Contract  "B."  pumping  station  super- 
structure, ete:  H.  P.  Cummlnga  Con- 
■tructlon  Co.,  Ware.  $5,100  (awarded  con- 
tract); Bay  State  Dredging  *  Contracting 
Co..  Boaton.  H.IOO:  Sanitary  Engineering 
*  Contracting  Co..  Boston.  $(,KM:  Hans- 
com  Construction  Co..  Boston,  $6,480. 

iK^ontract  "C,"  furnishing  and  instalU'ig 
pumping  and  other  equipment:  awarded 
Power  Bqulpment  Co.,  Boaton.  at  $11,995 
(Da  Laval).  R.  J.  Newson,  Resident 
Bagr. 

*Wsahlnaton,  O.  C, — Contract  for  a 
centrifugal  pumping  unit  of  5,000,000  gal. 
capadUr  awarded  by  Commissioners  D.  C. 
to  Da  LaTsI  Steam  Turbine  Co.,  Trenton, 
N.  J.,  at  flS.ni. 
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DISPOSAL 
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aad    span  la    a    walar 


PROPOSED     WORK. 

Lynn,  Mass, — Reported  ImproTcments  to 
Ika  sawer  systsm.  costing  $50,000.  are 
oontemplatad.     Address  City  Engineer. 

CaMwsll,  N.  J.— Council  Is  considering 
Uie  conntrucdon  of  the  Brookslde  Avenue 
eslcnslon  to  the  sewer  system  for  which 
rltlsens  recently  voted  llt,000  bonds. 

Pitman,  N,  J.— Contsroctlon  of  sawer 
sntam  oosUng  tM.OOO  under  eonaidara- 
llon. 

Ksaava.  W.  Va. — Reported  contract  will 
ba  lat  aarly  in  the  new  year  for  the  pro- 
poaad  sawer  system  for  which  the  citiasens 
raoantiy  voted  $55,000  bonds. 


A  n.tm  sal   praonira  laak.  aaav 
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Cayakags    Falls, 
$M.SM    bonds    to    < 


^...ii.miie,  N.  C. — An  election  Is  to  be 
bald  Dae.  14  to  vota  175.000  bonds  (or  lay- 
ing n«w  sewer  tinea,  and  $50,000  (or  street 
unprovemancs.  Addreaa  City  Commls- 
stooars. 

■awWna  Orson,  Ohio.— The  W.  J.  Sher- 
man Co.  o(  Toledo  eatimale  the  cost  o( 
oooMrnetlng  a  diapoaal  plant  In  the  dty 
at  tS>,U5  and  otitalda  the  cify  at  180,060. 

Ohio.— (.'Jilz^-ns    voted 
construct   sewage   dis- 
posal plant.     R.    WinthroD   Pratt,   Hippo- 
drome BIdg..  Cleveland,   Engineer:   W,  F. 
WIIUstOB.  CUtrk. 

Part     Branch,     Ind.  —  Town     propoaas 
LMdp'li,  K»y— OMII  Das^  «.  by  Baaid     '^'*""«  ■*"'**"'  f^*'  system  and  aew- 
fjiMfc  Work*  f%asy  O.  MaOralk.  Sacy).     ff!L.,«'Hfl2^'<»    P"*"'    u5S"'~»*<L«?* 
NT «nalla*  iff  bvSaala.at  ar  aaar  lator-     i}^^  ******      *^-    ^-    HoSman,    Clark- 

Oraaneaatla.  Ind.— City  la  considering 
oonatmctlng  sawage  ptirincatlon  systom. 
and    win     bolld     approximately     2000     (t. 

CNntan,  Iowa.  — The  construction  o( 
-i«»iB  sawsrs  eoaUng  $170,000  Is  contero- 
$*k*adja   the   new   year.     i.   O.   Tborne, 
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Port   Madison,   lows. — Contract    will   be 

let  In  about  M  days  (or  two  miles  sanlUry 

""*  l«na  and  a  half  mllea  concrete, 

________lf   bU*   brick   paving.     R.   j. 

Lewla,  City  fengr. 


L«aal  taprwva- 
•eey.)  for  waUr 


_—-;.  ■-■'».  Ky,  — Contract  (or  con- 
atns^ag  aawera,  (or  which  dtlzens  voted 
ms.toe,  wni  not  be  let  until  about  Jan.  ID. 
J.  H.  Herkman,  Mayor. 


Townsend,  Mont.— Town  Council  Is  con- 
sidering constructing  a  sanitary  sewer 
system. 

Columbus,  Mont.— City  Engineer  Oeorge 
Cardoso  has  completed  plans  and  specln- 
cations  (or  sewers  In  four  main  business 
blocks:  pipe  to  be  15  or  16  in.  diameter 
and  laterals  <  to  10  in.  Work  to  be  done 
in  the  spring:  cost  116,000. 

Corslcanna,  Tex. — Sewer  bonds  amount- 
ing to  $20,000  wlU  be  sold  Nov.  30  by  J.  A. 
Harper,  City  Secretary.  George  A.  Duren, 
Engr.,  Corslcanna. 

Commerce,  Okla.— See  "Water  Works." 

Seattle,  Wash. — Contract  soon  to  be  let 
by  Board  Public  Works  (or  sewers  In 
Mead  Street;  also  In  Fifty-first  Avenue  S. 
A.  H.  Dimock,  City  Knglneer. 

Auburn,  Cal. — Citizens  VQted  Nov.  16  to 
issue  $16,000  bonds  for  extending  the 
sewers  and  installing  septic  tank.  Engi- 
neer, Grover  Couroy,  East  Auburn;  M.  H. 
Wallace,  City  Clerk. 

Vancouver,  B,  C. — Contract  soon  to  be 
let  for  constructing  trunk  sewer  along 
False  Creek.  Address  Department  Public 
Works. 


BIDS     DESIRED. 

Boston,  Mass.— Until  Nov.  29,  by  Edw. 
K.  Murphy,  Corar.  Pub.  Wks.,  Boston,  for 
constructing  pipe  sewers  and  drains, 
Washington  Street,  North,  City  proper. 

RIdgefield  Park,  N.  J.— Until  Dec.  7  by 
Uoara  Village  Commissioners  (Harry  F. 
Ayers,  Chmn.)  (or  constructing  sewer  sys- 
tem in  West  View  Section,  advertised  in 
Engineering  Record.  M.  D.  Starker,  Vil- 
lage Clerk. 

Baltimore,  Md. — Reported  desired  until 
Uec.  1  by  Board  of  Awards  for  construct- 
ing lateral  sewers  in  Dist.  No.  34  C, 
Sanitary  Contract  170,  in  all  about  410U 
lln.  ft.  8-in.  terra  cotta  sewer  and  ISUO 
lin.  ft.  house  connections,  and  Dist.  No. 
39  A,  Sanitary  Contract  No.  171,  about 
6700  lln.  ft.  of  8  to '  18-in.  terra  cotta 
.~<.wer.  and  3700  lin.  ft.  house  connections. 
Harry  W.  Rodgers,  Secy.  Sewer  Com.,  904 
American  Building. 

Key  West,  Fla. — Reported  desired  until 
Jan.  4  by  Board  Public  Works  for  con- 
structing storm  sewers  with  catclibaslns, 
manholes,  etc.,  in  portions  of  (jreen  an<j 
Duval  Streets.  Emory  L.  Pierce,  City 
Engr. 

Cuyahoga  Falls,  Ohio,— Reported  desired 
until  Dec.  1  for  constructing  about  $22,000 
ft.  6  to  20  in.  sewers.  R.  W.  Pratt,  Engr., 
Hippodrome  BIdg.,  Cleveland. 

Indianapolis,  Ind.— Until  Nov.  29  by  Bd. 
Pub.  Wka.  (Jos.  A.  Rink,  Chmn.).  (or  con- 
siiucling  a  local  sewer  in  Hardin,  Market 
and  other  streets. 

Chicago,  III,— Until  Nov.  29  by  Board 
Local  Improvements  (Edw.  J.  Qlackln, 
Secy.)  for  constructing  brick  sewers, 
with  manholes,  catchbasins,  etc.,  in 
NInety-thrid  Street,  North  Menard  and 
Barry  Avenues;  tile  pipe  sewers  in  Oak 
Park  Avenue,  Irving  Park  Boulevard, 
Dakin  and  a  number  of  other  streets. 
Also  for  drains  in  portions  of  Aberdeen, 
South  Albany  Avenues  and  other  streets. 

Muskogee,  Okla.— Reported  desired  until 
Dae  1  (or  conatructing  sanitary  sewer 
system.  Probable  cost  $22,000.  E  F 
Peterson,  City  Engr. 

PRICES     AND     LETTINGS. 
■klndicaiea  award  of  contract. 

Boston,  Mass. — Following  are  three  low- 
eat  bids  opened  Nov.  18  by  Commissioners 
Public  Works  for  sewers  in  Woodman, 
Custer  and  other  streets.  West  Roxbury: 
M.  I>e  Matteo,  146  Dudley  Avenue,  Ros- 
ilndaie,  116,400:  Antony  Cefalo,  316  Bel- 
grade Avenue,  West  Roxbury,  $16,881,  and 
bur      $'l7«OT   Legrange  Street,  West  Rox- 

AWashlngton,  D.  C— Contract  awarded 
George  Hyman,  Washington,  for  con- 
structing  Bennlng   Road   sewer   main   at 

90,460. 

Sandusky,  Ohio,— Following  are  four 
p,TiIi?,'  «„  ,  '"'*,"*''  ^°^-  1*  "y  Director 
;,  o,.  H?*".'*^*,  'P''  "onsfucting  the  Rail- 
Lk".  "'fee'    Intercepting    sewer:     J.     B. 

ui  !.?n.^i?  Construction  Co.,  Pittsburgh, 
ffhir  iss'^"*?  ^°^'\'."5V°"  Co.,  Cleveland 
ion,  $»l"Vo    '  ^'^'"^  *  Olover.  Can- 

Nr™,"",^'!?'  J»»-—^^^eBt  bids  opened 
Nov.  15  by  City  Council  for  sewers  were 
as  follows:  Hawthorne  Street,  P.  D.  Hor- 
*  Hun?.?'tJV*^f  ^i,  »T'"J,  Sti-eet.  Hun?er 
t  Nel".5,ir,'  $Vif81(i.^''**"'  ^*"«'-  ""<""^" 

i.t™rM*,fJ'*-!?'W^*l-  ~  Contract  for  con- 
vJ^  i  ''  ■  ^-  .'"°'''"  '•'■a'n  (bl<5»  opened 
.Nov.   9;   awarded  by  R.   v.   Orblson    Cltv 

A'iS^iJ"  u!l2nZ''  ^  Gillesple°"<;(  L^^ 
Angeles,    at    $25,.J99.      Next    three    lowest 

«Me.*"i26  Mo'^r"^  ?r'^/.«  cS.?Los  An- 
f2ll4(io-  T  i'o"l-  E-  Ha^ock.  Pasadena, 
IZ8.400,  T.  J.  Shay,  Los  Angeles,   »30,60o! 

^Hsmilton,     Ont. — Contract     tn^     ««« 
structlns    subway    sewers  "n     MojJSui 

S«-nin  k%o«l°o"rS- 


BRIDGES 


PROPOSED     WORK. 

Salem,  Mass. — County  Corars.  at  Bos- 
ton, cities  of  Beverly  and  Salem  consid- 
ering reconstructing  Essex  Bridge  over 
Uanvers  River,  between  Beverly  and 
Salem. 

New  London,  Conn. — Plans  approved  by 
New  York.  New  Haven  &  Harttord  R.R. 
Co.  (Edward  Gagel,  Ch.  Engr.,  New 
Haven)  tor  new  bridge  and  approaches 
over  Thames  River  at  New  London,  to 
be  four-track  substructure,  two-track 
superstructure  (with  accommodations  (or 
two  additional  tracks  when  needed);  have 
Ave  spans  with  bascule  lift  type,  being 
respectively  185,  330,  212,  330  and  330  ft.; 
about  1000  tons  of  steel  used.  Approaches 
1300  ft.  on  west  side  and  1600  ft.  on  east 
side:  abutment  o(  reinforced  concrete. 
Four  piers  to  be  of  concrete  with  masonry 
facing.  Three  piers  constructed  by  open 
well  dredging  process  and  fourth  under 
pneumatic  caisson  process.  Cost,  includ- 
ing  approaches,    approximately    $2,600,000. 

Sliver  Creek,  N.  Y. — The  Town  of  Han- 
over will  construct  two  concrete  bridges 
in  Silver  Creek,  one  to  cost  $7,000,  the 
other  $7,500.  J.  W.  Cockburn.  Supt.  High- 
ways, R.  F.  D.,  Silver  Creek. 

Seabrlght,  N.  J.  —  Monmouth  County 
Freeholders  at  Freehold  considering  con- 
struction of  a  bridge  over  Shrewsbury 
River  at  the  Highlands  connecting  with 
the  Highland-Seabright  Drive;  cost  about 
$35,000. 

Harrisburg,  Pa.— The  Walnut  Street 
Bridge,  for  which  the  citizens  recently 
voted  bonds,  is  to  cost  $300,000.  not  $30,000, 
as  previously  stated.  M.  B.  <3owan.  City 
Engineer. 

Phoenix,  Pa, — Plans  prepared  by  B.  H. 
Davis  for  constructing  Phoenix-Mont 
Clare  bridge  (or  Montgomery  and  Chester 
Counties.  Norristown  county  seat  of 
Montgomery  County. 

Roswell,  Ga. — Cobb  County  Commission 
at  Marietta  voted  to  construct  a  new  steel 
bridge  over  Chattahooche  River  at  Ros- 
well In  the  spring. 

Akron,  Ohio. — Plans  prepared  by  City 
Engineer  (or  constructing  bridge  over  rail- 
road tracks  at  Forge  Street;  city  to  pay 
$25,000  and  railroad  company  to  pay  $75.- 
000  of  cost. 

Cincinnati,  Ohio. — Stockholders  of  the 
Cincinnati,  New  Orleans  &  Texas  Pacific 
liy.  Co.  (C.  Dougherty,  Ch.  Engr.,  Cin- 
cinnati), have  approved  of  the  agreement 
between  said  company  and  the  Cincin- 
nati Southern  Ry.  for  the  reconstruction 
with  double  track  of  the  bridge  crossing 
Ohio  River  between  Cincinnati  and  Lud- 
low. 

Dayton,  Ohio.— Designs  (or  three  rein- 
forced concrete  bridges  over  the  Miami 
River  of  seven  spans  each  are  being  pre- 
pared. The  steel,  8,000  tons,  has  been 
purchased,  and  contract  soon  to  be  let  for 
40,000  bbls.  cement.  Contract  for  con- 
struction will  probably  be  let  in  January, 
1916.  Howard,  Harrington  &  Ash,  Con- 
sulting Engineers,  Kansas  City,  Mo.  J.  E. 
Barlow,  Director  Public  Works. 

A<la,  Mich.— County  Comrs.  at  Grand 
Kapids  considering  constructing  a  steel 
bridge  over  Grand  River;  cost  $30,000. 

Monroe,  Mich, — City  Commission  has 
been  petitioned  to  issue  $20,000  bonds  (or 
constructing  two  bridges  across  RalBln 
River. 

Milwaukee,  Wis.— Plans  and  specifica- 
tions for  North  Avenue  Bridge  will  not  be 
ready  until  about  June,  1916.  J.  C.  Pin- 
ney,  Jr..  .Supt.  Bridges  and  Public  Build- 
ings. 

Des  Moines,  Iowa,— Construction  of 
bridge  at  North  Street  is  being  consid- 
ered by  City  Council. 

Epworth,  Iowa,— Reported  the  Illinois 
Central  R.R,  Co.  (A.  S.  Baldwin,  Ch. 
i.ngr.,  Chicago,  111.)  will  construct  a  con- 
crete viaduct  at  Epworth. 

Iowa  City,  Iowa, — Construction  o(  con- 
crete viaduct  over  tracks  o(  Rock  Island 
R.R.  Co.  on  College  Hill  is  reported  con- 
templated; cost  about  $35,000. 

Dallas,  Tex,— J.  F.  Witt,  County  Engl-  ' 
neer,  in  preparing  plans  for  bridge  to  be 
cor&lrucied  across  Trinity  River  at  Com- 
merce Street,  at  a  cost  of  $135,000. 
County's  part  to  be  1,000  ft.  long,  three 
spans  of  trusses,  440  ft.  and  560  ft.  of  con- 
crete girder  constru;tion. 

Fort  Smith,  Tex,— Kansas  City  Southern 
Ry.  Co.'s  bridge  over  Poteau  River  is  re- 
ported destroyed  by  fire.  C.  E.  Johnston. 
Ch.  Engr.,  Kansas  City,  Mo. 

Houston,  Tex. — County  Commissioners 
iiave  rejected  all  bids  opened  for  con- 
structing a  reinforced  concrete  bridge  on 
Ha-iisburn  itoad  over  Bray.s  Bayou,  hav- 
ing insiiiliciciit   funds  (or  that  precinct. 

Inola,   Okla, — See   "Paving  and   Roads." 

Sandpoint,  Idaho. — County  Comrs.  con- 
sidering constructing  a  bridge  over  Pend 
d'Oreille  River  at  Priest  Itiver.  C.  J. 
ChafTins,  County  Engr,,  estimates  cost  at 
$20,000. 
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Bros     DESIRED. 

New  York,  N.  Y.— Until  Dec.  9,  by  F.  J. 
H.  Kracke,  Bridge  Comr.  Manhattan,  for 
constructing  the  Unionport  bridge  over 
Westchester  Creek.     Security  $50,000. 

Pittsburgh,  Pa. — Until  Nov.  30,  by  City 
Controller,  for  constructing  bridge  at  new 
Market  House  in  Diamond  Square.  Robt. 
Swan,   Dir.   Dept.   Pub.  Wks. 

Sunburv,  Pa. — Until  Dec.  14,  by  Samuel 
B.  Rambo,  Superintendent  of  Public 
Grounds  and  Buildings,  Harrisburg,  for 
constructing  a  175-ft.  span  steel  truss 
bridge  at  Sunbury.  G.  A.  FUnk,  Harris- 
burg, Engineer. 

Fayette,  Miss. — Until  Dec.  6  by  County 
Board  Supervisors  for  constructing  steel 
bridge  over  Davenport  Bayou.  J.  C.  Shel- 
ton.  Co.  Clk. 

Grenada,  Miss. — Bids  will  be  opened 
Dec.  6  by  County  Board  Supervisors  for 
constructing  steel  bridge  across  Long 
Creek.    J.  S.  King,  Co.  Clk. 

Ohio. — See  "Paving  and  Roads." 

Warren,  Ohio. — Until  Dec.  6,  by  County 
Commissioners  for  furnishing  material 
and  erecting  the  South  Main  Street  bridge 
superstructure.  W.  F.  Harrington,  Co. 
Aud. 

Sullivan,  Ind.— UnUl  Dec.  7,  by  County 
Commissioners  for  constructing  two  rein- 
forced concrete  bridges.  W.  S.  Bicknell, 
Co.  Aud. 

Valparaiso,  Ind.— Until  Dec.  6,  by  Coun- 
ty Commissioners  for  constructing  cor- 
rugated iron  culvert  and  concrete  retain- 
ing walls.     C.  A.  Blachly,  Co.  Aud. 

Ada,  IVIIch. — Until  Dec,  8,  according  to 
local  press  reports  by  County  Road  Com- 
missioners, for  constructing  a  steel  bridge 
over  Grand  River  at  Ada.  Probable  cost 
J30,000. 

Chicago,  III.— Until  Dec.  ?.  by  Trustees 
Sanitary  District,  Chicago,  for  furnishing 
and  delivering  superstructure  metal  work 
for  eleven  highway  bridges  across  Calu- 
met-Sag Channel;  six  of  the  bridges  are 
riveted  truss  bridges  and  Ave  plate 
girder  bridges.  Abo  *  1000  tons  metal  to 
be  furnished. 

Fredonla,  Kan. — Reported  desired  until 
Dec.  7.  by  County  Commissioners,  for  con- 
structing two  40  ft.  span  concrete  beam 
bridges. 

Hamilton,  Mont. — Reported  desired  un- 
til Dec.  6  by  F.  E.  Robbins,  Clk.  Bd. 
County  Comrs.,  for  tearing  down  and  re- 
moving old  bridge  which  spans  Bitter 
Root  River  east  of  Florence  and  con- 
struct two  new  bridges  across  East  Fork 
of  Bitter  Root  River. 

Linneus,  Mo. — Reported  desired  until 
Dec.  6,  by  F.  A.  Trumbo,  Co.  Highway 
Engr.,  for  constructing  three  steel  bridges, 
as  follows:  One  110-ft.  span  with  two  30- 
ft.  approaches:  one  36-ft.  span  and  one 
30-ft.   span. 

PRICES     AND     LETTINGS. 
itindicates  award  of  contract. 

•KIngsfield,  Me.  —  Contract  awarded 
Nov.  19  to  Saunders  Engineering  Co., 
Portland,  to  construct  concrete  and  steel 
bridge  across  Carrabassett  River  to  re- 
place wire  suspension  bridge;  cost  $15,000. 

Boston,  Mass.  —  Following  are  three 
lowest  bids  opened  Nov.  22  by  Metropoli- 
tan Park  Commission,  Boston,  for  con- 
structing concrete  bridge  and  approaches 
over  Charles  River  between  Boston  and 
Watertown:  A.  G.  Tomasello,  69  Gibson 
Street,  Dorchester  Dist.,  $117,352;  Fred  T. 
Ley  Co.,  Springfield,  $119,560;  Coleman 
Bros.,  Chelsea.  $124,011. 

■^Connecticut.  —  Contracts  awarded  by 
State  Highway  Commission,  Hartford,  as 
follows : 

Haddam,  a  21-ft.  reinforced  concrete 
"T"  beam  bridge  and  one  14i4-ft.  rein- 
forced concrete  slab  bridge  and  widening 
causeway    on    Hartford-Saybrook    Tum- 

8 ike,  Donahue  Bros..  Middletown,  $6,217. 
Text  three  lowest  bidders;  F.  D.  Miller, 
Norwich,  16,708;  F.  Arrigoni  &  Bro.,  Mid- 
dletown, $7,160,  and  A.  Brazos  &  Sons, 
Middletown,  $7,053. 
Chester,  28-ft.  span,  reinforced  concrete 
T"  beam  bridge  with  approaches,  John 
G.  Hoibrook.  Westbrook,  }6,165.  Next 
Jwo^Iowest  bidders:  A.  Brazos  &  Sons, 
Middletown,  $6,439;  Charles  A.  Sibley, 
New  Haven,  $10,073. 

-A-Kennett  Square,  Pa.— Following  are 
four  lowest  bid.s  opened  Nov.  22  by  Isaac 
Y.  Ash,  County  Comptroller,  West  Ches- 
ter, for  constructing  stone  arch  bridge 
aver  Red  Ciay  Creek  at  Kennett  Square; 
£-,r£-  McCormic  &  Son,  West  Chester, 
$6,698  (awarded  contract);  Dunleavy  Bros., 
Coatesville,  $6,125;  Corcoran  Constr.  Co., 
West  Chester,  $6,370,  and  Kennedy  Cros- 
sln.  New  Garden,  $6,430. 

AJefferson  City,  Tenn. — Contract  for 
constructing  steel  bridge  over  Holston 
River,  near  Davis  Ferry,  awarded  by 
County  (;omrs.  at  Dandridge  to  Virginia 
Bridge  &  Iron  Co.,  Roanoke,  Va.,  at  about 
|11,G00. 

♦Aberdeen,  Wash. — Contract  for  ap- 
proaches anil  false  work  for  repair  of 
bridge  over  Cbehaiis  River  (bids  opened 
Nov.  17)  awarded  to  A.  R.  Kiehler,  Seat 
tie.  at  $4,855.     P,   F,  Clark.  City  Clerk. 


Bakersfield,  Cal. — Lowest  bid  opened 
for  constructing  bridges  and  culverts  on 
Division  10,  Section  7,  Bakersfleld-Mojave 
Road,  distance  of  3.07  miles,  submitted  by 
Robert  Sherer  Co.,  Pacific  Eiejctric  Build- 
ing, Los  Angeles,  at  $13,465. 

♦Ventura,  Cal. — Contract  for  grading 
and  constructing  culverts  on  Santa  Ana 
Road,  distance  of  1%  miles,  awarded  to 
C,  E,   Black,  Ventura,  at  $19,992. 


PAVING  AND  ROADS 


PROPOSED     WORK. 

Tonawanda,  N.  Y.  —  Reported  about 
$10,000  will  be  spent  by  Town  Council  in 
1916  for  bridge  and  street  improvements. 

Colllngswood,  N.  J. — Paving  of  Haddon 
Avenue  from  Camden  city  line  to  West- 
mont  with  Belgian  block  being  considered 
by  City  Council;   cost  about  $60,000, 

Pittsburgh,  Pa.— See  "Water  Works." 

Yardley,  Pa.  —  Citizens  voted  $10,000 
bonds  for  street  improvements. 

Norfolk,  Va. — Resurfacing  of  Granby 
Street  is  contemplated  by  city;  cost  about 
$24,000. 

Petersburg,  Va. — City  Council  voted  to 
appropriate  $50,000  toward  constructing  a 
permanent  highway  between  Petersburg, 
Hopewell  and   City  Point. 

Richmond,  Va. — City  Council  consider- 
ing constructing  Northside  Boulevard; 
estimated  cost  probably  $500,000. 

Charleston,  W.  Va. — Elk  District  and 
Cabin  Creek  District  will  sometime  this 
winter  vote  $400,000  bonds  for  road  im- 
provements. P.  J.  Walsh,  Engineer  and 
General  Superintendent  Road  Construc- 
tion. 

Parkersburg,  W.  Va. — Contract  will  be 
let  about  middle  of  January  for  brick  and 
concrete  paving.     T.  L.  Higgs,  City  Engr. 

Greensboro,  N.  C. — See  "Sewerage  and 
Sewage  Disposal." 

Bartow,  Fla.  —  County  Commissioners 
engaged  H.  H.  Jandon,  Engineering  Co,, 
Savannah,  Ga,,  to  make  survey  of  county 
and  lay  out  system  of  roads.  Bids  will  be 
received  on  various  road  materials.  Esti- 
mated   bond   issue   will  reach   $1,000,000. 

Miami,  Fla. — County  Engineer  directed 
to  prepare  plans  for  constructing  Tamiami 
Trail  Highway  to  Marco  and  Fort  Myers 
via  Twentieth  Street.  Probable  cost 
$275,000.  • 

Port  Gibson,  Miss. — Bd.  Supervisors  of 
Claiborne  County  considering  issuing 
$100,000  bonds  for  constructing  50  miles 
gravel  roads. 

Huntsville,  Tenn. — About  $200,000  Scott 
County  road  bonds  sold. 

Cleveland,  Ohio.— City  Council  voted  to 
pave  Colt  Road  N,  E.,  Scranton  Road,  Nye 
Road,  Denison,  Holmes,  E,  Eighty-flrst, 
E,  Eighty-third  and  E,  140th  Streets. 

Delaware,  Ohio.— Road  improvement 
bonds  for  $52,400  will  be  sold  Dec.  7  by 
Board  County  Commissioners  (Guy  C. 
Shoemaker,    (5hmn.) 

Gallon,  Ohio. — South  Market  Street  im- 
provement bonds  for  $13,500,  South  Street, 
$13,000;  Church  Street.  $32,500,  and  Jef- 
ferson Street  for  $12,500,  will  be  sold  Deo. 
8  by  J,  F,  Hogan,  City  Aud, 

Sandusky,  Ohio. — City  considering  pav- 
ing E.  Ninth  Street  with  concrete;  esti- 
mated cost   $13,370. 

Elgin,  III. — County  Road  and  Bridge 
Committee  will  recommend  to  County 
Board  at  an  election  to  lie  held  next 
spring  to  vote  $1,000,000  bonds  for  perma- 
nent improvements  to  roads. 

Elgin,  III. — City  Council  voted  to  repave 
11,800  sq.  yd.  on  Grove  Street  with  brick; 
cost  about  $16,150. 

Geneva,  III.— An  election  will  probably 
be  held  in  the  spring  by  county  on  issuing 
$1,000,000  bonds  for  road  improvements. 

Morrison,  III. — Election  will  be  probably 
held  in  the  spring  to  vote  $125,000  bonds 
for  constructing  roads  in  Whiteside 
County. 

Sterling,  III. — Contract  will  be  let  early 
in  the  new  year  for  paving  with  blocks  on 
about  36  blocks,  five  blocks  on  concrete 
foundation  and  the  balance  on  rubble 
with  tar  filler,     A.  J.  F'latt,  Mayor. 

Atlantic,  Iowa. — Paving  of  one-half 
mile  of  road  leading  from  Atlantic  to 
cemetery  is  contemplated;  cost  about 
$12,000.  Atlantic  Commercial  Club  said  to 
be  interested. 

Clinton,  Iowa.  —  Contract  will  be  let 
early  in  the  new  year  for  about  50,000  sq. 
yd.  paving.    J.  G.  Thorne,  City  Engr. 

Fort  Madison,  Iowa. — See  "Sewerage 
and  .Sewage  Disposal," 


Anoka,  Minn.— About  $31,500  will  be 
spent  by  County  next  year  to  construct 
12  miles  of  grading,  6^  miles  surfacing 
(gravel  mixture),  and  constructing  two 
concrete  bridges  24  and  30  ft.  span.  H. 
H.    Thurston,    Supt. 

Bralnerd,  Minn. — About  $70,000  will  be 
spent  next  year  for  road  improvements, 
consisting  mostly  of  surfacing  with  sand 
and  clay. 

St.  Cloud,  Minn. — Next  spring  the  city 
intends  paving  on  Main  Street,  about 
10,000  to  12,000  sq.  yd.  creosoted  wood 
block  pavement  and  in  business  district 
$6,000  to  $7,000  storm  sewers.  C.  H.  West, 
City  Engr. 

Next  year  county  intends  spending 
$70,000  on  grading  and  surfacing  roads, 
repainting  and  reflooring  bridges.  R.  P. 
Didiake,  Dist.  Engr.  Highway  Commis- 
sion. 

Wadena,  Minn. — County  will  spend  $25,- 
000  next  year  on  roads  and  bridges. 
Eugene  Boss,  County  Auditor. 

Herlngton,  Kan. — Contract  will  be  let 
about  January  for  25  blocks  of  asphaltic 
concrete  paving.     Karl  Riddle,  City  Engr. 

Kansas  City,  Mo. — Construction  of  a 
motor  speedway  reported  being  consid- 
ered; cost  about  $100,000.  William  Hut- 
tig  and  Darius  Brown  said  to  be  inter- 
ested. 

Arkansas. — Plans  have  been  prepared  as 
follows:  For  57  miles  macadam  road  in 
Union  County,  cost  $350,000;  15  miles 
graded  road  in  Road  District  No.  1,  White 
County,  cost  $8,000,  and  22  miles  gravel 
surface  road  in  Road  District  No.  1,  Car- 
roll County,  cost  $90,000.  W.  C.  Hight, 
Assistant  State  Highway  Engineer,  Little 
Rock,  Ark. 

Osceola,  Ark. — Pride  &  Pairley,  Osceola, 
are  engineers  for  the  proposed  50  miles  of 
hard-surfaced  roads,  25  miles  to  be  con- 
crete. 

Sweetwater,  Tex. — See  "Public  Btilld- 
ings  and  Schools." 

Claremore,  Okla. — (TStizens  voted  $223,- 
000  bonds  for  constructing  county  roads. 

Inola,  Okia. — Citizens  of  Inola  Town- 
ship voted  $30,000  road  and  bridge  bonds. 

WIster,  Okla. — Citizens  voted  $45,000 
bonds  for  constructing  a  road  to  Talihina 
and  Wilburton. 

Ellenburg,  Wash. — Surveys  being  made 
by  M.  M.  Emerson,  County  Engr.,  for 
constructing  Vantage  Highway;  cost 
about  $30,000. 

Seattle,  Wash. — Plans  and  specifications 
submitted  to  Bd.  Pub.  Wks.  by  City  En- 
gineer for  paving  Twelfth  Avenue  N.  E. ; 
cost  $25,000. 

Bd.  Pub.  Wks.  approved  plans  of  City 
Engineering  Dept.  for  concrete  walks  on 
Second  Avenue  W.;  cost  about   $12,000. 

City  Council  voted  to  construct  con- 
crete walks  on  Thirty-first  Avenue,  E. 
Howell,  E.  Pine,  E.  Olive,  E.  Pike,  W. 
Fifty-ninth  Streets  and  Sixth  Avenue; 
also  pave  Thirtieth  Avenue,  from  E. 
Denny  Way  to  E.  Union  Street,  and  other 
streets. 

Tacoma,  Wash. — Construction  of  two 
boulevards  in  Rainier  National  Park  con- 
templated; one  from  Narada  Falls  to  Mc- 
Ciellan  Pass  Highway  and  other  from  en- 
trance of  park  to  Carbon  Valley;  cost 
about  $50,000.  D.  L.  Reaburn,  Supt.  Rai- 
nier National  Park. 

County  Comrs.  contemplate  construct- 
ing next,  spring  6  miles  Mt.  Tacoma  Road- 
way. 

Astoria,  Ore. — City  Council  voted  to 
pave  Bond  Street  with  bitulithic  34  ft, 
wide,  with  strip  through  center  20  ft,  wide 
with  brick  on  concrete  base, 

Salem,  Ore. — State  Highway  Comn,  ap- 
propriated 1916  highway  funds  as  follows: 
Clatsop  County,  $20,500;  Columbia  County, 
$36,000;  Hood  River  County,  $5,000;  Hood 
River  and  Wasco  Counties,  $45,000;  Crook 
County,  $10,000;  Washington  County,  $11,- 
500;  Douglas  and  Josephine  Counties,  $20,- 
000;  Yamhill  and  Tillamook  Counties, 
$9,000;  Lane  County,  $5,000;  Polk  County, 
$5,000;  Jackson  County,  $45,000;  total 
about  $237,000. 

San  Francisco,  Cal. — Bd.  Public  Wks. 
voted  to  pave  portions  of  Alison  and  Bay 
View  Streets;   cost  about  $25,000. 


cost  about  $25,000. 

Globe.  Ariz. — Citizens  voted  Nov.  15  to 
issue  $350,000  bonds  for  gravel  road  con- 
struction.    F.  L,  Gales,  County  Clerk, 

Nogales,  Ariz. — Road  bonds  amounting 
to  $150,000  will  be  sold  Dec.  4  by  Bd. 
Supervisors,  advertised  in  Engineering 
Record. 

Tucson,  Ariz.— W,  C,  Goetz,  County 
Engineer,  writes  that  about  $300,000  com- 
mercial roads  and  $100,000  mountain  re- 
sort roads,  probably  of  gravel,  will  be 
•onstructed,  hy  the  Board  of  Supervisors. 

Wallace,  Idaho. — City  Council  voted  to 
pave  Dist.  No.  4;  cost  about  $18,000, 


Greenfield.  Iowa. — Preliminary  plans  be- 
ing prepared  for  paving  to  be  done  next 
.vear,  aiiout  26,000  yd.  Roy  Delay  of 
Creston.  Engineer;  H.  G.  Spooner,  Town 
Clerk. 

Missouri  Valley,  Iowa. — City  Council 
considering  paving  3  miles  of  streets. 


BIDS      DESIRED. 

Hackensack,  N.  J. — Until  Dec.  3  by  A. 
V,  Morrison,  Chmn.  County  Road  Com. 
Board  Chosen  Freeholders,  for  Improving 
portions  of  West  Saddle  River  Road  and 
East  Meadow  and  Rutherford  Avenues  by 
grading  and   macadamizing. 


Portsmouth,  Va.— Reported  desired  un- 
til Dec.  1  by  Committee  for  Purchase  and 
Improvements  of  Roads  for  constructing 
13.9  miles  gravel  roads;  also  creosoted 
pile  and  timber  bridge  over  Lafayette 
River  on  Jamestown  Boulevard;  alternate 
bids  on  two  types  of  floor  construction. 
G.  P.  Coleman,  State  Highway  Comr., 
Richmond. 

Charieston,  W.  Va.— Until  Dec.   1  by  B. 

A.  Wise,  City  Manager,  for  35,000  yd. 
street  paving;  cost  $75,000.  J.  M.  Clark, 
City  Engr. 

Camden,  Ala. — Until  Dec.  6,  by  Blair 
Hughes.  Superv.  Co.  Road,  for  construct- 
ing about  17  miles  sand,  clay  or  clay  and 
gravel  roads. 

Kosciusko,  Miss. — Until  Dec.  6  by  Board 
.Supervisors  and  Road  Commissioners  (J. 
H.  Oliver.  Clk.)  at  Chancery  Clerk's  oflSoe, 
Kosciusko,  for  constructing  2  miles  gravel 
road  and  30  miles  sand  clay  roads,  to- 
gether with  bridges  and  culverts  for 
same,  in  Beat  No.  1,  Attica  County.  M. 
D.  Smith,  Consulting  Engr.,  Kosciusko.  _ 

Kosciusko,  Miss. — Bids  will  be  opened 
in  December  by  County  Board  Supervis- 
ors for  30  miles  of  sand  clay  and  2  miles 
gravel  roads. 

Albany,  Ky.— Until  Dec.  6  by  County 
Fiscal  Court  for  constructing  road  3 
miles  long,  width  24  ft.,  to  be  graded  and 
9  or  14  ft.  macadamized.  J.  G.  Sloan,  Co. 
Clk. 

Columbus,   Ohio. — Until  Dec.   2   by  Paul 

B.  Kemper,  (21k.  Dir,  Pub.  Service,  for 
improving  portions  of  Bryden  and  Sidney 
Alleys  and  Lucas  Street  with  brick. 

Ohio. — Until  Dec.  3  by  Clinton  Cowen. 
State  Highway  Commissioner,  Columbus, 
for  constructing  roads  as  follows  (unless 
otherwise  stated,  work  includes  grading 
roadway,  constructing  bridges  and  cul- 
verts and  paving) : 

Hamilton  County,  Section  F,  of  the 
Cincinnati-West  Union  (Ohio  Pike)  Road, 
Anderson  Township,  grading  roadway  and 
paving  with  reinforced  concrete.  Length 
1,11  miles.     Estimated  cost  $16,386. 

Hamilton  County,  Section  E,  Cinclnnatl- 
Chillicothe  (Madison)  Road,  in  Columbia 
Township,  grading  roadway  and  paving 
with  Warrenite.  Length  0.49  mile.  Esti- 
mated cost  $13,144. 

Hocking  County,  Section  K, .  Lancaster- 
Logan  Road,  F'alls  Township,  with  brick. 
Length  0.35  mile.     Estimated  cost  $23,839. 

Holmes  County,  Section  G,  Mansfield- 
Millersburg  Road,  Hardy  and  Monroe 
Townships,  with  brick.  Length  1.59  miles. 
Estimated  cost  $30,812. 

Meigs  County,  Section  M,  Pomeroy- 
Jackson  Road,  Salisbury  Township,  with 
brick.  Length  0.29  mile.  Estimated  cost 
$6,589. 

Morgan  County,  Section  H,  McConnells- 
ville-(Jaldwell  Road,  Morgan  Township, 
with  waterbound  macadam.  Length  0.26 
mile.     Estimated  cost  $3,833. 

Seneca  County,  Section  M,  Flndlay- 
Tiffln  Road,  London  Township,  with 
waterbound  macadam.  Length  2.59  miles. 
Estimated  cost  $18,981. 

Seneca  County,  Section  N,  Liraa-San- 
dusky  Road,  Liberty  Township,  with 
waterbound  macadam.  Length  0.25  mile. 
Estimated  cost  $1,835. 

Union  County,  Section  E,  Urbana- 
Marysville  Road,  Union  Township,  con- 
structing 75-ft.  steel  bridge  over  Buck 
Run.     Estimated  cost  $5,457. 

Williams  County,  Section  M,  West 
Unity- Montpelier  Road,  Jeiferson  and 
Brady  Townships,  paving  with  water- 
bound  macadam.  Length  2.09  miles. 
Estimated  cost  $19,023.  Alternate  bids 
will  be  received  for  paving  with  bitumin- 
ous macadam.     Estimated  cost  $23,881. 

Hamilton  County,  Section  H,  Cincin- 
nati-Louisville (Cleves  and  Bridgetown) 
Road,  Green  Township,  reshaping  old 
roadway  and  paving  with  bituminous 
macadam.  Length  L74  miles.  Estimated 
cost  $12,808. 

Hamilton  County.  Section  G,  Cincin- 
nati-West Union  (Ohio  Pike)  Road,  An- 
derson Township,  reshaping  old  roadway 
and  paving  with  bituminous  macadam. 
Length  0.9  mile.     Estimated  cost  $5,648. 

Brookvllle,  Ind. — Until  Dec.  6  by  County 
Commissioners  (Jonathan  Fruits,  Chmn.) 
for  constructing  highway  in  Bloomlngton 
Grove  Township,  in  all  about  2%  miles. 
Charles  G,   Reifel,  Co.  Aud. 

Indiana. — By  County  Commissioners  for 
constructing  roads  as  follows: 

Dec.  1; 

Indianapolis,  improving  First  Alley,  west 
of  Beliefonte  Street,  Twentieth  and  Twen- 
ty-first Streets:  also  State  Avenue  and 
Belt  Railroad  to  Raymond  Street.  Jos.  A. 
Rink,    Chmn. 

Dec.   6: 

New  Albany,  15,765  ft.  road  New  Al- 
bany Township.  Julian  P.  Miller,  Co. 
Aud, 

Shoals,  road  in  Perry,  Halbert  and  Cen- 
ter Townships.     L.   D.  Haga,   Co.   Aud. 

Salem.  13,318  ft,  road,  in  Washington 
Township,     I.  H,   Weatherford,   Co,    Aud, 

Dec,   7: 

Delphi,  system  of  road  in  Clay  Town- 
ship,    M.  G.  Haun,  Co.  Aud. 

Mt.  Vernon,  gravel  roads  in  Bethel  and 
Point  Townships.  Jos.  R.  Haines,  Co. 
Aud. 

Spencer,  hard  sand  stone  and  river 
gravel  road.  Jefferson  Township.  Geo. 
W.  Stwalley,  Co.  Aud. 

Bioomfield,  macadam  roads  In  Fairplay 
and  Grant  Townships.  Geo.  E,  Kidd,  Co 
Aud, 


no 
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£«'Kr  ll.  ia«».  at  »J«.«l  !>«•  M  ft.  toul 
ttt.*W.     P.  r.  Jeaklna.  County  Eiuttneer. 

aMawiMtaaa.  ria.— Contract  for  con- 
atraMlna  Inaraham  HlKhway  fro"'  "•>"'•' 
•laad,  na-.  tu  t.'aiw  Sable,  about  <0  mUM. 
avardad  to  J.  B  Mc<rrary  Co..  AtlanU. 
Oa..  at  «>S.M». 

*«L  ^atatabura.  Flo.-au«wu  Plneltaa 
Caaaty  vetad  rM,M*  bonds  for  con. 
atracUnc  brtek  hlsbwaya-^  92."'™"=' i?' 
aaoM  awardad  to  Bdwarda  Conatr.  Co.. 
Tampa. 

CItartatta.  N.  C— Following  ara  four 
loaraal  Mda  a*aiMd  Not.  U  by  Sainual  H. 
Lm.  atr  raiiBoar.  tor  GonatrucUnc^ce- 
laaat  aMaw^u  on  aavcral  straats  about 
rUMi  M.  rd.:  A.  H.  Gulon  ft  Co.,  Oaa- 
loala.  SmW;  J.  W.  Haas.  Charlotte.  S2I.- 
*4s7BteBkaBablp  *  McClelland.  Charlotte, 
tSl.lM:  Oaoncia  Contracting  Co.,  Au- 
Baata.  Oa..  SIl.lH. 

Covlnaten.  La.— Contract  for  malntata- 
inc  ITS  ntlles  of  roadways,  brldaes.  etc..  In 
tba  Pariah  awarded  Henrj-  Keller.  SUdell. 
at  IM  and  tSS  per  mile.  C.  K.  Schullz. 
Pariah  Road  Supervlaor. 

AKentwood.  L».— Contract  for  con- 
Btructlnc  road  throunh  Kentwood  award- 
ed by  Police  Jury-  of  Tangipahoa  Parish 
to  T.  a  Womack  and  Jaa.  F.  Kent,  of 
Kentwood,  at  about  tlO.OOO. 

^Monroe.  La.— Contract  for  pavinx  about 
ST.Wa  aq.  yd.  with  gravel  and  Urvia  top 
and  S4.M0  lln.  ft.  curb  and  gutter  awardad 
br  City  Council  (bids  opened  Nov.  6)  to 
Merrill  Road  Improvement  Co.,  Cbatta- 
noo«a.  Tann. 

*Naw  Albany,  Ind.— Contract  for  con- 
atmrtlng  8i>lckert  Knob  Road,  from  New 
Albany  Township  line  to  PaoU  Pike,  at 
Mooreavllle.  awarded  by  County  Comrs.  to 
na:qes  A  Jones,  at  SS,S(5. 

#Pentlac  Mich. — Contract  for  con- 
stractlng  *  milaa  of  road  between  Pontlac 
and  Birmingham  awarded  by  County 
Comra.  to  a  D.  Baker  Co..  Detroit.  t$2.0t0. 

ASt.  Jesaph.  Mich.— Contracts  awardad 
Nov.  II  by  County  Commissioners  as  fol- 
lows for  constructing  waterbound  ma- 
cadam roada,  IS  and  16  ft.  wide.  In  all 
U.&  mllas: 

Plpastona  Road,  Sect.  1,  Nlles  Town- 
ship. C  Atkinson,  Nllaa.  tlS.SSO  for  stone; 
PIpaiMooa  Road,  Section  Q,  Pipestone 
Township,  and  Sactlon  H.  Berrien  Town- 
ahlp.  to  Chas.  Thomas,  St.  Joseph.  $71,- 
E4«:  Thraa  Oaks  Sawyer  Road,  Sactlon  C, 


s.n  Prxnelaco  Csl. — J.  D.  Hannah, 
MonidnSck  Bl"!^.  siTbraitted  lowest  bid 
n2?  IS  W  Board  bf  Works  for  construct- 
ing first  unit  of  the  ocean  beach  espla- 
nade at  189.60  per  lln.  ft.  for  reinforced 
eonS^te  work,  and  J«  per  cu.  yd  to  re- 
atorethe  rubble  wall;  S48.600  available. 
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total  tf.T««.  and  aradiaB  taTti*  r«.  yd^.  ai 
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Chlkoming  Township.  D.  W.  Boyes,  Gran(^ 
Rapids.  tU.SM;  Gallen  StevensviUe  Road, 
Section  E,  NIelson  Township,  and  Sec- 
tion F.  Oallen  Township,  both  to  O.  L. 
Zartng:  Three  Oaks,  at  fSZ,9&0  and  $11,175 
■  stone)  raspactl vely ;  Lake  Shore  Road, 
Sactlon  a,  LJtke  and  Weesaw  Townships, 
Prank   C    Teach,    Crown    Point,    Ind..    at 

g3.M0;  Lake  Shore  Road.  Section  E,  New 
uffalo  Townohlp,  D.  W.  Boyes,  Grand 
Rapids,  at  fl7.4K;  Watervllet  South 
Havon  Road,  Sactlon  I.  Watervliet  Town- 
ship, and  Paw  Paw  River  Road.  Section 
O.  Hagar  Township  and  Territorial 
Road.  Section  P.  Ralnbridge  Township, 
IhrM  to  W.  W.  McCracken,  St.  Joseph,  at 
fU.IM:  Nllaa  Road.  Section  D.  Oronoko 
Township.  Sactlon  E.  Berrien  Township, 
and  Section  F.  Nilea  Township,  all  to  Fred 
Cunningham.  Martinsville.  Ind.,  at  $82,72$. 
Wm.  J.  Cleary,  County  Highway  Engr. 

'^•aaumont,  Tex.— Contract  for  paving 
about  i  miles  of  streets  reported  awarded 
by  City  Council  to  ITvalde  Rock  Asphalt 
Co..  Houston,  at  about  $27S,000. 

#Kount<a,  Tax.— Contract  for  conatnict- 
Ing  a  shell  road  from  Pine  Island  B&you 
to  Kountxa  awarded  by  Comrs.  Court  of 
Hardin  Coonty  to  Cobb  A  Gregory  at 
about  $7t.00«. 

*Llndssy,  Cal.— Contract  for  paving  6 
blocks  on  Hermoaa  Street  awardad  to 
Worawick  Street  Paving  Co.,  Fresno,  at 
i%  eta.  per  sq.  ft.,  and  $2.60  par  lln.  ft. 
for  ctilvarts. 

*Lm  Anoalas,  Cal,— Contract  for  $11,160 
aq.  ft.  paving  on  Western  Avenue  with 
asphalt  awarded  to  George  R.  Curtis,  SGS 
St.  l.oula  Street,  at  $4t.2M. 

*Palm  Springs.  CV  'r.-ict  for  con- 

strvrting  highway    ■  Springs  to 

Indlo  aoarded  by  <  .;>erv|sora  at 

Rlveralde  to  B.  K.  l':iviii»oii  Conntr.  Co, 
of  Monrovia,  at  $11,47$  for  first  13  miles 
and  at  SM.tZS  for  concrete  on  remaining 
11  mites. 

Bants  IMenlcs.  Csl, — Lowest  bid  opened 
for  Improving  Central  Avenue  submitted 
by  NstiofMl  Paving  Co.,  Kansas  City, 
Mo.  at  SM.IIt, 


are  anit 
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STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PRICES     AND     LETTINGS. 
Itlndicatea  award  of  contract. 

♦Toronto,  Ont.— Later  official  reports 
state  contract  awarded  E.  H.  Thomas,  75 
Hilton  Avenue,  for  erecting  new  incin- 
erator, building  bridges,  etc.,  for  Don 
Roadway,  at  $84,500. 


HYDRAULIC  CONSTRUC- 
TION   AND    RIVER 
IMPROVEMENTS 


n.  Atlanta.  Ga.,  $111,(04. 


PROPOSED     WORK. 

Creek  Improvements— Buffalo,  N.  Y.— 
City  Council  voted  to  purchase  land  60  rt. 
wide,  running  along  Genesee  Street,  to 
construct  a  sewer  to  carry  oft  surplus 
waters  of  Scajaquada  Creek. 

Drydock— Nev»  York,  N.  Y.— Reported 
Morse  Drydock  &  Repair  Co.,  17  Battery 
Place.  Intends  constructing  a  sectional 
floating  dock  at  foot  of  Fifty-eighth 
Street.    Lifting  capacity  27,000  tons. 

Jetties— Ventnor  City,  N.  J.— City  Coun- 
cil has  authorized  a  bond  issue  of  $10,000 
to  con.struct  Jetties  from  Cambridge  to 
Portland  Avenues. 

Dam — Ellwood  City,  Pa. — Mahoning  & 
Shenango  Ry.  &  Light  Company  has  pur- 
chased the  generating  station  and  trans- 
mission lines  of  the  Pennsylvania  Power 
Company,  and  it  is  reported  intends  mak- 
ing Improvements  in  this  district  cost- 
ing $150,000,  including  new  dam  on  site 
of  present  dam. 

Flood  Improvements— Erie,  Pa. — City 
Council  has  adopted  formally  plan  recom- 
mended by  Farley  Gannett,  Telegraph 
Building,  Harrlsburgt  for  prevention  of 
flood  damage  on  Mill  Creek.  The  plan 
adopted  is  for  a  large  reinforced  concrete 
conduit  about  12,500  ft.  long,  22  ft.  wide, 
by  18  ft.  high,  inside  dlam.,  capaplty  to  be 
12.000  cu.  ft.  per  second;  cost  $900,000. 

Wharf — Chattanooga,  Tenn. — Wharf  Im- 
provement bonds  amounting  to  $100,000 
are  to  be  sold  by  City  Commissioners. 

River  Improvement — Tiffin,  Ohio. — Coun- 
cil has  approved  issue  of  $40,000  river  im- 
provements bonds  to  build  a  retaining 
wall  and  widen  river. 

Creek  Improvement — Upper  Sandusky, 
Ohio. — County  Commissioners  have  been 
petitioned  to  widen  and  straighten  Tymo- 
chett  Creek,  at  a  cost  of  $126,000. 

Dam— Waupaca,  Wis.— The  Wisconsin 
Railroad  Commission,  Madison,  has  grant- 
ed permission  to  the  city  of  Waupaca  and 
O.  Q.  Nelson  Lumber  Co.  of  Waupaca  to 
build  a  dam  across  the  Waupaca  River. 
Estimated  150  hp.  will  be  developed. 

Dam — Fort  Dodge,  Iowa — Citizens  voted 
$100,000  bonds  for  constructing  a  dam 
and  power  plant  In  this  city.  Address 
Mayor. 

Ditch — Ottumwa,  Iowa. — H.  O.  Wray 
of  Bloomfleld,  Iowa.,  appointed  to  make  a 
survey  of  proposed  drainage  ditch  to  run 
through  Wapello  and  Davies  Counties 
and  drain  Soap  Creek.  Construction  will 
commence  this  spring. 

Drainage — Anoka,  Minn. — County  is  con- 
sidering straightening  out  Coon  Creek  a 
distance  of  8  miles  for  drainage.  Cost 
$15,000.     W.  L.  Ridge,  Co.  Surv. 

Ditch  Improvements— St.  Cloud,  Minn.— 
Contract  to  be  let  in  about  two  months 
for  constructing  Ditch  No.  35,  an  18-in. 
tile  ditch.  Contract  will  be  let  in  the 
spring  for  Ditch  No.  26.  approximate  cost 
$15,000.     S.  8.  Chute,  County  Surveyor. 

Drainage— Kearney,  Neb.— Citizens  voted 
In  favor  of  the  North  iJry  Drainage  Dis- 
trict along  Platte  River.  About  46,000  cu. 
yd.  will  be  removed.  Ditch  will  be  about 
I  mile  long.  Hague  &  Anderbery  of  Min- 
den.  Atlorneys;  C.  F.  Johnson  of  New- 
ark, Neb.,  Secy.  District. 

/-.  "'^'fn""-  >"."'•'  Mc— Public  Service 
Committee  of  the  Board  of  Aldermen  is 
considering  dock  improvements  to  cost, 
including  equipment,   $285,000. 

,,?/f}.^'9*  ~  ^°''P"*  ChristI,  Tex.— The 
$167,000  drainage  bonds  sold  by  the  county 
are  to  be  used  to  build  culverts  and  lat- 

S2.i„5"*'.5."'.'''."iL'"°*<'»  ""■  district  cora- 
grislng  about   8000   acres   of   agricultural 

..!^"Mor"ri,.'?ricTT£^"f'Tay^o"r- 
i7*'.i,'-'"!P".''.  ""^'■gine  storage  cap^ity 
^'K^"l*.,^J"i'"'='  and  extending  ditches 
About  $325,000  bonds  will  be    "sued 


Irrigation — Grants  Pass,  Ore. — State  En- 
gineer I.,ewls  of  Salem  has  issued  a  permit 
to  Graves  Creek  Irrigation  Co.  of  Grants 
Pass  to  appropriate  suiflcient  water  from 
Graves  and  Jumpoft  Creeks  to  irrigate 
20,000  acres  of  land  and  develop  3000  hp. 
Two  reservoirs  are  included  in  the  plan 
and.  exclusive  of  these,  the  cost  is  esti- 
mated at  $1,000,000. 

Irrigation — Hood  River,  Ore, — Irrigation 
bonds  amounting  to  $25,000  for  the  East 
Fork  Irrigation  District  have  been  sold. 

Irrigation — Salem,  Ore. — State  Engineer 
has  granted  to  W.  B.  Sherman  of  Grants 
Pass,  the  right  to  appropriate  1000  second 
feet  of  the  waters  of  Rouge  River  at  Hell 
Gate  tor  development  of  an  irrigation  and 
power  project  to   cost  $200,000. 

Dam — Salem,  Ore. — State  Engineering 
Department  has  approved  the  appiication 
of  Dobbins  Ditch  Company  of  Joseph,  for 
right  to  construct  dam  on  outlet  of  Wal- 
lowa Lake  to  be  60  ft.  high  and  will  in- 
crease storage  capacity  of  lake  to  100,006 
acre  ft. 

Irrigation — Sliver  Lake,  Ore. — Reported 
Silver  Lake  Water  Users'  Association, 
Silver  Lake,  will  immediately  take  steps 
toward  forming  an  irrigation  district  to 
water  46,000  acres  of  land.  The  United 
States  Reclamation  Service  estimates  cost 
at  $28.10  per  acre. 

Dam— Salt  Lake  City,  Utah.— State 
l^and  Board  reported  considering  sites 
for  the  new  Hatchtown  dam.  W.  B. 
Beer,  State  Engineer. 

Caldwell,  Idaho.— Reported  Directors  of 
Glen  Lake  Irrigation  District  are  consid- 
ering plans  for  constructing  a  concrete 
dam  on  Boise  River  about  five  miles  be- 
low Arrowrock  Dam.  W.  W.  Peters, 
Secretary  Dist. 

Dike— St.  Maries,  Idaho.  —  Carsoallen 
Brothers  of  Coeur  d'Aiene,  will  construct 
a  dike  four  miles  long  from  Hell's  Gulch 
to  Chatcolet  to  reclaim  and  drain  approxi- 
mately 1000  acres.     Cost  $17,000. 


BIDS     DESIRED. 

Harbor  Work— Miami,  Fla.— Local  re- 
ports state  bids  will  be  opened  Dec.  20  for 
city's  portion  of  harbor  work,  to  consist 
ot  digging  channel  through  bay,  buildine 
municipal  docks  and  constructing  munici- 
pal railway.  H.  G.  Ralston,  Committee- 
man on  Docks;  E.  H.  Klyce,  City  Engr. 

Pier— Cleveland,  Ohio.— Until  Dec.  2  by 
Commissioner  Purchases  and  Supplies  for 
repairs  to  pier  protection. 

Drainage  Ditch— Des  Moines,  Iowa.— 
Until  Dec.  6  by  County  Board  Supervis- 
ors for  constructing  Drainage  Ditoh  No. 
17,  in  Lincoln  and  Crocker  Townships,  In 
all  about  30,633  ft.  12  to  30-in.  tile,  and 
one  bulkhead.  Engineer's  estimate  $26,- 
100.  Also  same  time  and  place  for  Drain- 
age Tile  Ditch  No.  16,  Webster  Township, 
about  13.050  ft.  14,  20  and  24-in.  tile,  and 
one  bulkhead.  Engineer's  estimate  cost 
$10,922.     F.  J.  Alber,  Co.  Aud. 

Ditch— BemidJI,  Minn.— Until  Dec.  16, 
by  J.  L.  George.  Co.  Aud.,  Beltrami 
County,  and  L.  H.  Slocum,  Co.  Aud., 
Koochiching  County,  at  their  office,  Be- 
midji,  for  constructing  Judicial  Ditch  No. 
36,  about  127  miles  long,  requiring  1,- 
162,601  cu.  yd.  dirt  excav.  Cost  $212,195, 
including  highway.  Separate  bids  for 
clearing,  grubbing,  excavating,  etc. 

Ditches — Redwood  Falls,  Minn.  —  Re- 
ported desired  until  Dec.  1,  by  L.  P.  Lar- 
son, Co.  Aud.,  for  constructing  Couiity 
Ditches  Nos.  27  and  29,  ot  tile.  Probable 
cost  $8,490  and  $11,991,  respectively 

Ditches — Marlon,  Ark.- Until  Dec.  10,  by 
Board  Commissioners  Drainage  Dist.  No. 
?,  at  Marion,  for  constructing  about  44 
miles  ditches,  requiring  about  1,800,000 
^u  yd.  earth.  Bonds  will  be  sold  sams 
late.  Morgan  Engineering  Company, 
Cngrs..   Memphis,   Tenn. 

Robstown,  Tex.— Until  Dec.  6,  by 
Drainage  Commissioners  Neuces  County, 
Drainage  District  No.  2  (U  T.  Messer. 
Chmn.),  for  constructing  about  45  miles 
of  main  ditches  in  said  district,  re- 
quiring approximately  1,050,000  cu.  yd. 
earth  excav.  and  45  miles  lateral  ditches, 
requiring  about  150.000  cu.  yd.  excav., 
necessary  bridges,  culverts,  etc. 

Tunnel — Montour,  Idaho. — Reported  de- 
sired until  Nov.  29  by  H.  Taylor,  Secy. 
Emmett  Irrigation  Dist.  for  constructing 
concrete  tunnel. 

Drainage — Tempe,  Ariz. — ^Untll  Dec.  14 
by  Board  of  Directors  District  No.  1  (J. 
W  Miller.  Chmn.),  Maricopa  County,  for 
constructing  8.4  miles  main  open  drain 
ditch,  northerly  portion  approximately 
40,300  ft.  from  6  to  12.5  ft.  deep;  south- 
erly portion  approximately  4000  ft.  from 
6  to  1  ft.  deep;  11  structures,  consisting 
principally  of  reinforced  concrete,  at  vari- 
ous points  where  line  of  proposed  ditch 
Intersects  highways,  canals  and  ditches. 
L.  G.  Knipe,  16  South  Second  Avenue, 
Phoenix. 

PRICES     AND     LETTINGS. 

irindicates  award  of  contract. 

♦Sea  Wall — Wlnthrop,  Mass. — Contract 
for  constructing  the  sea  wall  along  the 
shore  of  Broad  Sound  In  Wlnthroii,  near 
Point  Shirley,  awarded  by  Harbor  &  Land 
Commission,  Boston,  to  William  L.  Miller 
Co.,  166  Devonshire  Street,  on  the  unit 
basis. 
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Dredging— Philadelphia,  Pa.— Following 
are  bids  opened  Nov.  22  by  U.  S.  Engi- 
neer's Office,  Pliiladelphia,  tor  dredging  in 
Delaware  River  on  Bellevue,  Cherry  Island 
and  Deep  Water  Point  lighthouse  ranges — 
(a)  Section  "F,"  approximately  800,000  cu. 
yd.;  (b)  Section  "H,"  1,360,000  cu.  yd.;  (c) 
Section  "J,"  1,420,000  cu.  yd.;  (d)  Sections 
"F"  and  "J"  combined,  2,220,000  cu.  yd.; 
(e)  Sections  "H"  and  "J"  combined, 
2,780,000  cu.  yd.;  (f)  Sections  "F,"  "H" 
and  "J"  combined,  3,580,000  cu.  yd.: 
Bowers  Southern  Dredging  Co.,  Galves- 
ton, Tex.,  (b)  10.45  cts.,  (d)  10.3  cts.,  (e) 
10.1  cts..  (f)  10  cts.;  Coastwise  Dredging 
Co.,  Norfollc,  Va.,  (a)  9.35  cts.,  (b)  9.35 
cts.,  (c)  9.35  cts.;  Home  Dredging  Co., 
Mobile,  Ala.,  (e)  8.875  cts.;  American 
Dredging  Co.,  Philadelphia,  Pa.,  (a)  8.9 
cts.,  (b)  9.45  cts.,  (c)  9.3  cts.,  (f)  9.2  cts.; 
Atlantic,  Gulf  &  Pacific  Co.,  New  York, 
N.  Y.,  (a)  11.8  cts..  (b)  11.3  cts.,  (c)  11.3 
ots.,   (d)  11.5  cts.,  (e)  10.8  cts.,   (f)  11  cts. 

-^Locks  —  Tallahassee,  Fla.  —  Contract 
for  constructing  three  locks  and  dams  in 
Everglades  Drainage  District,  awarded 
Savannah  Engineering  &  Construction 
Co.,  Savannah,  Ga.,  at  about  $120,000. 

-A^Levee  Work — New  Roads,  La. — Con- 
tract awarded  by  Board  State  Engineers, 
New  Orleans,  for  constructing  Cocoa 
Levee,  two  sections,  approximately  60,000 
cu.  yd..  In  Parish  of  Pointe  Coupee, 
Atchafalya  Basin  Levee  Dist.,  to  Hercules 
Co.,  New  Orleans,  at  16  cts.  per  cu.  yd. 
Cost  about  J9,600. 

Flood  Wall — Portsmouth,  Ohio. — ^Low- 
est bid  opened  Nov.  17  by  Director  Public 
Service,  was  submitted  by  Glandorf  & 
Browning,    Cincinnati,    at   $67,779. 

-ADock — Gary,  Ind. — Contract  awarded 
to  the  Illinois  Improvement  &  Ballast 
Co.  for  constructing  concrete  ore  dock  for 
U.  S.  Steel  Co.,  approximately  150,000  cu. 
yd.  concrete. 

-A^DItches — Blue  Earth,  Minn. — Contract 
awarded  by  County  Commissioners  as  fol- 
lows for  constructing  ditches  (bids  opened 
Nov.  19):  No  29,  to  Hawkeye  Constr.  Co., 
Webster  City,  Iowa,  at  $7,943,  and  No.  40, 
O.  C.  Oleson,  Blue  Earth,  at  $7,195.  Jesse 
L.  Herring,  County  Auditor. 

-^Ditches — New  Ulm,  Minn. — Contract 
for  constructing  tile  and  open  ditches 
(bids  opened  Nov.  19)  awarded  by  L.  G. 
Vogel,  County  Auditor,  to  Christopher 
Nielsen,  Sunborn,  at  $12,345. 

^Ditches — Windom,  Minn. — Contract  for 
constructing  Ditch  No.  21  (bids  opened 
Nov.  19)  awarded  by  County  Commission- 
ers to  Hans  Trufesen,  Live  Creek,  at  $13,- 
989.     S.  A.  Brown,  County  Auditor. 

♦Wharf  —  Beaumont,  Tex.  —  Contract 
awarded  .John  O.  Kelly  of  San  Antonio  for 
constructing  the  500-ft.  wharf  in  unit  No. 
2  of  the  Beaumont  Terminal  link  at 
$65,536. 

Irrigation — Honolulu,  T.  H. — Lowest  bid 
opened  at  office  of  Superintendent  of  Pub- 
lic Works,  Honolulu,  for  Waiolama  fill  for 
Waiolama  reclamation  and  sanitation 
project  at  Hilo  was  submitted  by  Lord- 
Young  Engineering  Co.  of  Honolulu  at 
$109,600. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

Holyoke,  Mass. — Plans  being  considered 
by  Holyolie  Street  Ry.  Co.  to  construct 
an  extension  in  South  Hadley  Falls  on 
W.  Main  Street  to  Canal  Street,  on  Canal 
Street  to  Taylor  Street  and  on  Taylor 
Street  to  N.  Main  Street. 

Hartford,  Conn. — Hartford,  Meriden  & 
New  Britain  Ry  Co.  will  construct  in  the 
spring  a  railway  to  connect  Meriden  and 
Hartford  via  Kensington,  New  Britain 
and  Newington;  distance  of  20  miles. 
Louis  Fiske.  Branford,  Pres.  and  Robt.  O. 
E^ton,  North  Haven,  Secy,  and  Treas. 

Coblesklll,  N.  Y.— Public  Service  Com- 
mission has  approved  extensions  of  lines 
of  Courter  Electric  Co.  through  Coblesklll 
under  franchise  recently  granted. 

Cooperstown,  N.  Y. — Otsego  &  Herkimer 
R.R.  Co.  considering  spending  about 
$250,000  for  improvements  to  line. 

New  York,  N.  Y. — Until  Dec.  7,  by  Pub- 
lic Service  Commission,  First  District,  154 
Nassau  Street  (Travis  H.  Whitney.  Secy.), 
for  supply  of  19  portions  of  special  work 
(frogs  and  switches)  for  use  in  th«  con- 
struction of  Rapid  Transit  railroads  (Lex- 
ington  Avenue   Line),   Manhattan   Boro. 

McKeesport,  Pa. — Highland  Grove  Trac- 
tion Co.  contemplates  constructing  an  ex- 
tension to  East  Pittsburg. 

Petersburg,  Va. — Stuart,  James  & 
Cooke,  50  Church  Street,  New  York  City, 
retained  as  engineers  for  constructing 
Petersburg  &  Appomattox  Ry.  from 
Petersburg  to  Hopewell  and  City  Point. 

Charleston,  W.  Va. — Summers  Street 
Realty  Co.  chartered  to  construct  an  elec- 
tric railway  In  Charleston;  capital  $25,000. 
Among  incorporators  are  J.  S.  Hill  and  R. 
G.  Hubbard,  both  of  Charleston. 

Washington,  Ind. — Plans  being  consid- 
ered to  construct  an  electric  railway  be- 
tween Washington  and  Linton  via  Bick- 
nell,  Frelandville.  Pleasantville  and  Dug- 
ger.  A.  L.  Brocksmlth,  Bicknell,  said  to 
be  interested. 


♦New  York,  N.  Y. — Following  are  unit  figures  of  the  four  lowest  bids  opened  Nov. 

12  by  Public  Service  Commission  for  First  District,  154  Nassau  Street,  for  constructing 
tracks  on  Queensboro  subway  extension,  the  Astoria  and  Corona  Elevated  Lines,  In 
Borough  of  Queens:  (a)  Thomas  Crimmins  Contracting  Company,  444  E.  Sixty-ninth 
Street.  $204,898  (awarded  contract);  (b)  George  S.  Bennett,  36  Northern  Avenue, 
$206,001;   (c)   Degnon  Contracting  Company,  30  E.   Forty-second  Street,  $233,619;   (d) 

Empire  Construction  Company,   51  E.   Forty-second  Street,  $253,860. 

*(a)  (b)  (c)  (d) 
14,500  cu.  yd.  3-in.  stone  for  Queens  Boulevard  Ele- 
vated Railroad $1.50  $1.60  $0.80  $1.20 

11,200  9-in.  structural  channels,  3-ln.  punctured 0.31  0.15  0.16  0.15 

6  bumping  posts 370.00  400.00  250.00  420.00 

93,200  lin.  ft.  handrail 0.50  0.55  0  56  0.55 

1  M  ft.   plank  walks 9.00  10.00  13.00  15.00 

24,800  anti-creepers o.lO  0.10  0.09  0.10 

Installation  of  Ty^e  I  track  complete: 
210  lin.   ft.    on   tangents  and   curves  of  more   than 

2,000   ft.   radius 0.91  0.60  0.80  1.30 

100  lin.  ft.  on  curves  of  2,000  ft.  to  701  ft.  radius 1.50  1.00  1.25  170 

450  lin.  ft.  on  curves  of  less  than  701  ft.  radius 1.60  1.00  1.60  2.15 

Installation  of  Type  II  track  complete: 
4,500  lin.   ft.  on  tangents  and  curves  of  more  than 

,,>„  ,^.'''°**   "•    •"'^'""^ 3.85  1.00  4.50  6.85 

100  Im.  ft.  on  curves  of  2,000  ft.  to  701  ft.  radius 4.25  1.26  4  70  7.42 

500  lin.  ft.  on  curves  of  less  than  701  ft.  radius 4.30  1.50  5.00  9.14 

Installation  of  Type  HI  track  complete: 
66,700  lin.   ft.   on   tangents  and   curves    (not  super- 
elevated.)  of  more  than  2,000  ft.  radius 0.55  0.60  0  70  0  79 

9,400  lin.  ft.  on  curves  of  2,000  ft.  to  701  ft.  radius..        0.85  1.25  120  l'09 

10.000  lin.  ft.  on  curves  of  less  than  701  ft.  radius..        0.90  1.40  1  30  1  46 

23.600  lin.  ft.  at  and  ad.1oining  stations 0.55  0.70  0  77  0  71 

9,400  lin.  ft.  on  superelevated  tangents  and  curves  of 

more  than  2,000  ft.   radius 0.55  0.80  0.72  0.85 

Installation  of  Type  IV  track  complete: 
11,600  lin.  ft.  on  tangents  and  curves  of  more  than 

,„„  ^.-•""l.  "•    '■'*<''"» • O-SO  0-45  0.95  1.10 

100  Im.  ft.  on  curves  of  2,000  ft.  to  701  ft.  radius 1.50  1  00  140  150 

200  lin.  ft.  on  curves  of  less  than  701  ft.  radius 1.50  1.25  1.65  '  2!25 

Installation  of  special  work: 

Portion   95  complete 400.00  250.00  240.00  233.00 

Portion   96  complete 400.00  250.00  240  00  233  00 

Portion  97  complete 1,300.00  1,000.00  1,750.00  1,296.00 

Portion    98 400.00  500.00  240.00  238.00 

Portion    99 1,100.00  1,000.00  1,050.00  1,273.00 

Portion    100 400.00  250.00  400.00  244  00 

Portion    101 2,500.00  2,000.00  2,450.00  2,915  00 

Portion    102 1,200.00  1,200.00  1,500.00  1,232.00 

Portion    103 1,000. OO  1,200.00  1,300.00  1,000.00 

Portion    104 2,500.00  2.000.00  3,450.00  2,915  00 

Portion    105 900.00  1,000.00  1.200.00  82500 

Port  on    106 900.00  1,000.00  1,300.00  850.00 

Portion    107 1,200.00  700.00  1,700.00  1,103.00 

Portion    108 1,000.00  700.00  1,350.00  975.00 

Portion    109 500.00  500.00  500.00  527  00 


Fort  Madison,  Iowa.  —  Fort  Madison 
Street  Ry.  Co.  will  spend  about  $60,000  to 
rehabilitate  its  lines. 

Iowa  City.  Iowa. — Muscatine-Iowa  City 
Interurban  Ry.  Co.  (W.  R.  Jayne,  Secy., 
Muscatine)  contemplates  constructing  in- 
terurban line  between  Iowa  City  and  Mus- 
catine, via  Montezuma  and  other  points. 

Mexico,  Mo. — Mexico  &  Santa  Fe  R.  R. 
Co.  incorporated  to  construct  an  electric 
railway  from  a  connection  with  the  Chi- 
cago c&  Alton  R.  R.  at  Mexico  to  a  point  in 
Monroe  County,  16  miles  northeast.  Cap- 
ital $160,000.  Among  incorporators  are  J. 
A.  Botts  and  W.  W.  Mundy. 

San  Pedro,  Cal. — City  Council  author- 
ized sale  of  franchise  through  O'Farrell, 
Newport  and  Bay  Streets  to  Pacific  Elec- 
tric Ry.   Co.,  of  Los  Angeles. 

Lambeth,  Ont. — Plans  being  made  by 
London  &  Lake  Erie  Ry.  Co.  (W.  N. 
Warburton,  Gen.  Mgr.,  London)  to  extend 
line   from   Lambeth   to  Delaware. 

Toronto,  Ont. — City  Council  authorized 
construction  of  Bloor  Street  line  from 
Dundas  Street  to  Quebec  Avenue  for  To- 
ronto Civic  Ry.  Co.  (R.  C.  Harris,  Gen. 
Mgr.   City  Hall),   cost  about  $125,000. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

*Payson,  Utah. — Contract  for  grading 
Salt  Lake  &  Utah  R.R.  from  Spanish  Fork 
to  Payson  awarded  to  Wasatch  Const. 
Co.,  Provo. 


Everett,  Wash.— Merrill  &  Ring  Lum- 
ber Company  of  Everett,  it  is  reported 
intends  constructing  a  logging  railroad, 
beginning  at  mouth  of  Pvsht  River  in 
Clallam  County;  cost  $260,000. 

BIDS     DESIRED. 

Cleveland,  Ohio.— Until  Dec.  2  bv  Com- 
missioner of  Purchases  and  Supplies  for 
grading  subway  at  Hamilton  Avenue  and 
Pennsylvania  Railroad. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


RAILROADS 


PROPOSED     WORK. 

Ithaca,  N.  Y. — Reported  surveys  com- 
pleted by  the  State  Engineer,  Albany,  of 
the  street  junctions  and  railroad  gradings 
preparatory  to  the  construction  of  a  $40,- 
000  overhead  crossing  on  Delaware, 
Lackawanna  &  Western  R.  R.  in  South 
Aurora  Street,  South  Hill,  Ithaca. 

St.  Clalr,  Ga. — Reported  Savannah  & 
Atlanta  Ry.  owned  by  the  Savannah  & 
Northwestern  Ry.  (L.  B.  Ackerman,  Ch. 
Engr.,  Savannah)  is  to  be  built  from  St. 
Clair  to  near  Warrenton,  a  distance  of  44 
miles. 

Middleton,  Tenn. — Extension  of  the 
New  Orleans,  Mobile  &  Chicago  R.R.  (B. 
V.  Wright,  Ch.  Engr.,  Laurel.  Miss.)  from 
Middleton  to  Jackson,  Tepn.,  is  reported 
contemplated. 

Akron,  Ohio. — See  "Bridges." 

Greyville,  III. — Reported  Illinois  Central 
R.  R.  (A.  S.  Baldwin,  Ch.  Engineer,  Chi- 
cago), will  construct  a  double  track  road 
from  GrayviUe  to  Metropolis,  about  100 
miles. 

Paris,  Tex. — Building  of  a  railroad  from 
Paris  to  New  Orleans  is  under  considera- 
tion. A.  T.  Perkins,  401  Locust  Street. 
St.  Louis,  Pres.  Marshall  &  East  Texaa 
Railroad,  is  interested. 


PROPOSED     WORK. 

Lynn,  Mass.— Steps  being  taken  to  erect 
two-story  school  on  Conomo  Avenue, 
Wyoma;  probable  cost  $100,000.  Address 
Commissioner  of  Public  Property. 

North  Adams,  Mass. — All  bids  opened 
Nov.  17  by  School  Committee  for  erecting 
new  high  school  have  been  rejected  as 
being  too  high.  Revised  plans  to  be  pre- 
pared by  E.  C.  &  G.  C.  Gardner,  33  Lyman 
Street,  Springfield.  F.  J.  O'Hara,  Secy. 
Pro  Tem.  School  Committee. 

Springfield,  Mass. — All  bids  opened  for 
erecting  Hampden  County  Training 
School  have  been  rejected  by  County 
Commissioners.  Plans  will  be  revised  and 
new  bids   called  for. 

Westfield,  Mass. — Architect  selected  by 
Building  Committee  to  prepare  plans  for 
WTiite  Street  School. 

Hartford,  Conn. — Committee  appointed 
to  make  Investigations  for  improving 
County  Jail.     Address  County  Clerk. 

Potsdam,  N.  Y. — Contract  will  be  let 
early  in  191C  for  erecting  a  brick  and 
stone  normal  school  to  cost  $240,000.  L. 
F.    Pilcher,   State    Architect.    Albany. 

Hackensack,  N.  J.— C.  V.  R.  Bogert,  167 
Main  Street,  Hackensack.  and  C.  W. 
Brazer.  1133  Broadway,  New  York,  are 
architects  for  the  two-story  school  to  be 
erected  at  Teaneck,  at  a  cost  of  $4,000. 

Newark,  N.  J. — Board  of  Freeholders 
taking  stens  to  erect  eight-story  county 
office  building  at  High  Street  and  Spring- 
field Avenue:  also  intends  remodeling 
court  house;  total  cost  about  $1,000,000. 

Lawrencevllle,  Pa. — Board  of  Education 
(John  N.  Hotchiss,  Secy.)  Is  considering 
erecting  next  spring  or  summer,  a  two- 
story  school;  nothing  definite  has  been 
done   about   the   matter. 

Lehlghton  Pa. — Contract  will  be  let  in 
December  by  Board  Education  (L.  Mc- 
Beidlcr,  Secy.)  for  erecting  2-story,  140  x 
132  ft.,  high  school.  Cost  $75,000.  E.  Z. 
Schoil,  Architect,  Reading. 

Philadelphia,  Pa. — Board  of  Education 
contemplating  erecting  parental  school  in 
Byberry:  probable  cost  about  $300,000. 


Unlontown,  Pa. — School  Board  author- 
ized election  to  vote  $250,000  bonds  for 
erecting  schools. 

Ashevllle,  N.  C— Citizens  voted  $200,000 
school  bonds,  of  which  $150,000  is  to  be 
used  for  erecting  new  high  school.  Harry 
Howell,    Superintendent   Schools. 

Qattonia,  N.  C. — School  bonds  for  $100,- 
000  will  be  sold  Dec.  2.  Address  City 
Clerk. 

Wilmington,  N.  C. — Erection  of  annex 
to  James  Walker  Memorial  Hospital  re- 
ported contemplated  by  Mr.  and  Mrs. 
James  Sprunt  as  a  memorial  to  their 
daughter;   cost  about   $30,000. 

Evansvllle,  Ind. — Bonds  sold  for  erect- 
ing $100,000  memorial  coliseum.  C.  P. 
Beard,  County  Auditor. 

Mishawaka,  Ind. — Plans  being  prepared 
by  Herbert  Erickson,  Mishawaka,  for 
two-story  school  to  be  erected  for  Penn 
Township;  cost  about  $25,000. 

Terre  Haute,  Ind. — City  School  Trustees 
selected  Herbert  W.  Foitz,  Indiana 
Pythian  Buildine.  Indianapolis,  to  pre- 
pare plans  for  proposed  McLean  School; 
probable  cost  $115,000. 

Herbert  W.  Foltz,  Indiana  Pythian 
Building,  Indianapolis,  is  architect  for 
chemical  and  mechanical  laboratories, 
shops  and  power  house  contemplated  for 
Rose  Polytechnic  Institute  on  Heilman 
Farm;  cost  about  $1,000,000. 

Flint,      Mich.— CiKzens     voted     $110,000 

school  bonds. 

Rochester,  Mich. — Contract  will  be  let 
about  January  for  erecting  the  two--story 
and  basement  brick  high  school,  to  cost 
$25,000.  Fisher  Brothers,  Pontiac.  Archts 
J.  F.  Jackson,  Secretary  Board  of  Educa- 
tion, School  District  No.  5. 

Rock  Island,  III. — Board  of  Directors  of 
Augustana  College  voted  to  appropriate 
funds  for  erecting  gymnasium;  cost  at 
least  $25,000. 

Ottawa,  III. — ^Jason  F.  Richardson,  .Ir., 
Ottawa,  is  architect  for  pronosed  Illinois 
Valley  General  Hospital  to  be  erected  on 
site  adjoining  Ottawa  Tuberculosis  Colony. 
Cost  approximately  $80,000. 

Stratford,  Wis. — ^^County  Board  author- 
ized Special  Building  Committee  to  select 
site  and  prepare  plans  for  sanatorium  to 
cost  $35,000. 

Waukesha,  Wis. — Election  to  be  held 
Dec.  6  to  vote  $150,000  school  bonds. 

St.  Louis,  Mo. — Contract  soon  to  be  let 
for  erecting  $30,000  annex  to  Memorial 
Home,  2609  South  Grand  Avenue.  Ed- 
ward C.  Elliott,  Chmn.  Board  Trustees. 

Brownsville,  Texas. — Election  to  be  held 
Dec.  11  to  vote  $100,000  bonds  for  erecting 
high  school  and  two  ward  schools,  for 
which  plans  have  been  prepared. 

College  Station,  Tex. — Plans  completed 
for  hospital  to  be  erected  at  the  Agri- 
cultural and  Mechanical  College.  Appro- 
priation $50,000. 

Pharr,  Tex. — Attorney  General  at  Aus- 
tin approved  $40,000  bond  issue  of  Hidalgo 
County  Common  School  Dist.  No.  4  for 
erecting  high  school  here. 

Sweet  Water,  Tex. — Commissioners 
Court  of  Nolan  County  ordered  election, 
Dec.  18,  to  vote  $250,000  bonds,  of  which 
$150,000  is  to  be  used  for  erecting  and 
equipment  of  new  courthouse  and  $100,- 
000  for  constructing  county  roads. 

Baker,  Ore. — Citizens  voted  $125,000 
bonds  for  erecting  high  school. 

San  Francisco,  Cal. — Preliminary  plans 
prepared  for  school  in  Bernal  Heights  Dis- 
trict.    Address  Board  of  Education. 


BIDS     DESIRED. 

Boston,  Mass. — Until  Dec.  10,  by 
Schoolhouse  Commissioners,  Boston  (Jos. 
P.  Lomasney,  Chmn.),  for  erecting  ele- 
mentary school  for  upper  and  lower 
grades,  Oliver  Wendell  Holmes  Dist., 
Harvard,  Glenway  and  Greenwood 
Streets,  Dorchester. 

Albany,  N.  Y. — Until  Dec.  6  (readver- 
tisement)  by  Board  Contract  and  Sup- 
ply (Isidor  Wachsman,  Secy.)  for  erecting 
fire  alarm  station  at  Delaware  and 
Myrtle  Avenues.  Separate  bids  for  plumb- 
ing  and  gas  work;  electric  work;  and 
heating. 

Farmlngdale,  L.  I.,  N.  Y.— Until  Dec.  3 
by  William  Wirth  Mills,  Secretary  Board 
Trustees,  at  New  York  Office  of  the  De- 
partment of  Architecture,  Room  1224, 
Wooiworth  Building,  New  York,  for  con- 
struction work,  etc.,  for  garage  at  New 
York  State  School  of  Agriculture  on  Long 
Island  at  Farmingdale.  advertised  In 
Engineering  Record.  Lewis  F.  Pilcher, 
State  Architect,  Albany. 

Wards  Island,  N.  Y.— Until  Dec.  2  by 
.State  Hospital  Commission,  Capitol,  Al- 
bany (E.  S.  Elwood,  Secy.),  for  power 
plant,  heating  system  and  equipment  at 
Manhattan  State  Hospital,  Wards  Island, 
advertised  in  Engineering  Record.  Lewis 
F.  Pilcher,  State  Architect,  Albany. 

RIdgway,  Pa.— Until  Dec.  30.  by  Jas.  A. 
Wetmore.  Acting  Supervising  Archt.. 
Washington,  D.  C,  for  erection  complete 
(including  mechanical  eouhxnent  and  ap- 
proaches) of  U.  S.  Post  Office  at  RIdgway. 
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^,  1«14  MrKean  Street,  at  $29.S04  and 
144.(71    respectively. 

4rContract  awarded  John  McShaln.  1«10 
North  Street,  for  erecting  new  Mlserl- 
rordla  Hoapltal  at  Plfty-thlrd  and  Cedar 
Rtreats  for  Sisters  of  Uercy,  to  be  Ave 
slorlea.  stone,  coitcrete.  terra  rotta  and 
fireproof  ronstnictlon;  cost  tJOO.OOO.  B. 
F.  TXmtr.K  *  SJon.  Archts..  IJOO  Cheat- 
nol  Street. 

^PKtaburah,  Ps. — Contrncts  In  connec- 
tion with  Hty  and  county  bulldina  award- 
ed aa  (ntlow*  Mrtnl.  InthlnR.  etc.  (bids 
aaaaad  Not  »».  to  McNultv  BroB.  Co., 
mek  BUlldlnr,  at  $101,171  rarp^ntry 
(bids  ooeoed  Not.  10).  to  Charles  Peter- 
aoo.  COT  Darlington  Road,  at  tll,600: 
vaalt  doora.  etc.  (bids  opened  Nov.  11), 
to  DIabold  Safe  A  Lock  Co..  336  Fourth 
ATsnna.  at  ».4»7.  Hyatt  N.  Cribba. 
Ooonty  Comptroller. 

AWarran.  Pa. — Contract  aararded  0(- 
ferle  It  Smith  of  Warren  for  erertlnit 
iM.MO  maternity  ward  for  Bmercencsr 
Hoapltal  a*  a  memorial  to  Mrs.  Alice 
JefTarson. 

#Wastilniiton,  O.  C— Contract  for  erect- 
In*  truck  houae  No.  1  on  New  Jersey 
Avenue  and  K  Street  N.  W.  awarded 
Sklnker  A  Oarret.  Washington,  D.  C,  at 

m.M*. 

^Contract  awarded  Jamea  U  Marshall, 
Wuftlnaton.  D.  C.  for  erectinir  endna 
■aaao  MOi  It  on  Connecticut  Arenue  and 
Qaartar  mroat  at  tn.aoo. 

Huntington.  W^  Va  — Fnllowlnr  are  four 
lowaat  hld«  opened  Nov  ID  hy  Supervla- 
l»K  Archliert,  Washlnaton.  D.  C,  (or  con- 
atmeilnc  an  aatenston  to  U.  S.  Post  Offlce 
and  Court  House:  KInr  Lumber  Co.. 
«»a»lott««nila.  Va..  1121. MO;  Norcroes 
Broa.  _Ca.  Woroaater,  Maaa .  tl2J,7»0: 
BoyW-RobartaoQ  Conatr.  Co..  Wnshlnr- 
too.  D.  C.  llM.tTE:  Volney  E.  Taylor, 
Muntlnston.  |12S,00«. 

♦Cvanarllle.  Ind.— Contract  (or  erecting 
eoUaaum  awarded  Henry  W.  Klausman. 
tndiaBapotls.  at  $124. «0«  (hlds  opened 
Not,  4). 

♦••ymour,  Ind.  —  Contract  awarded 
(>IUhan-Mandl  Co..  (14  Reaper  Block, 
Oikaco.  in.,  (or  oonstructlna  u.  g.  Poat 
OOee  at  about  I4T.7M. 

*Areola,  Ml.— Contract  for  erectlnc 
tOBiMlilB  hiah  aeboot  reported  awardad 
H.  B.  baaaift.  of  Danville,  at  tn.3*S  and 
VtamMnc  and  haatfnc  to  W.  T.  Delehantr. 
of  Dacatur.  at  ItCMO.  J.  W.  Rorer. 
.\rrht  .   (Vbana. 

*Marrtll.  Wis.— Contract  (or  construct- 
Inr  I'.  S  Poat  Offloe  awarded  John  I.au- 
rltxan.  Farrus  Falln.   Minn.,  at  t83.»«0. 
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PHOPOtEO     WORK. 

Sprlnaneld,  M.i..  Hprlncfleld 

Ktreat  Railw»>  Flandera, 

Oan-    Mar  .    Bf.-  .Ih   eractInK 

naw     earhouae     ami     uhopj!    at     Hookar 
Sttcet.  estimated  coat  tJtO.OOO. 

•rooMrn,  N.  V.— Manhatten  Beach 
Raattr  Oorporation.  abora  Boulevard  and 
Oeaa*  ^r*au»,  Ooaar  Island,  Intends 
araeUa*  on  siU  of  OrlenUI  HoUI.  Mnn- 
batlan  Baacb,  an  all-year  hotel  costlnc 
approalmtelr  lt.N«,«M. 


Khaes    N    Y. Plans  prepared  for  three- 

stinAi*PiW)(.  brick  building  W  be 
TrS^tid  iTtWring  on  State  and  Geneva 
Streets  for  l.od(te  838,  B.  P.  O.  Elks,  cost 
130.000.  . 

New  York,  N.  Y.— Plans  nied  for  erect- 
In?  followinR  bulldlnKs;  9-story  apa'-t'nent 
house  at  106  K.  ElBhty-flfth  Street  for 
?0«  R  ElKhty-nfth  Cor,  «»"  »lJVv^' 
Schwarts  ft  Gross.  Archts.,  347  Fifth  Ave- 
nSrs-ston-  stores  and  apartment  house 
at  9  W  110th  Street  for  Hoseff  Realty 
Cor.,  cost  1185.000,  Gronenberg  &  Leuc"- 
Tait,  Archts..  SOS  Fifth  Avenue:  6-story 
■earage  at  243  W.  Sixty-seventh  Street  for 
Hudson  Motor  Co.,  cost  »150,000.  Mulliken 
A  Moeller.  Archts..  103  Tark  Avenue:  2 
(Ive-storv  brick  tenements  at  181st  Street 
and  Vyse  Avenue  for  Parkridge  Realty 
Co.  cost  3120.000.  KreymborK  Architec- 
tural Co..  Archts..  1029  E.  163d  Street; 
5-8tory  brick  tenement  at  n9th  Street 
and  Corlear  Avenue"  for  C.  &  P.  Realty 
Cor.,  cost  $75,000.  George  F.  Pelham, 
Archt..  30  E.  Forty-second  Street. 

C  P.  H.  Gllhert.  Twenty-fifth  Street 
and  Broadway,  is  architect  for  apartment 
house  which  the  1067  Fifth  Avenue  Co. 
(Bainbrldge  P.  Clark.  Pres.)  contemplates 
erecting  at  Eighty-seventh  Street  and 
Fifth  Avenue:  to  be  about  twelve  stories. 

Rye,  N.  Y, — Plans  being  prepared  by 
Lewis  Colt  Albro,  2  W.  Forty-seventh 
Street,  New  York,  for  $250,000  dwelling 
contemplated  on  Lincoln  Avenue  (or 
George  Arents,  Jr.,  B24  Fifth  Avenue, 
New  York. 

Elizabeth,  .  N.  J.— Balllnger  &  Perrot. 
Methodist  Building,  Philadelphia,  Pa.,  arc 
architects  for  brick  and  concrete  building 
to  be  erected  here  for  American  Gas  Ac- 
cummulator  Co. 

Eddystone,  Pa,— Plans  being  prepared 
byHenon  &  Boyle,  Fuller  Building,  Phila- 
delphia, for  seven-story  and  basement, 
brick,  stone  and  concrete  hotel  for  Rem- 
ington Hotel  Co.;  cost  $175,000. 

Lansdale,  Pa,— Methodist  Episcopal 
Church,  Third  and  Walnut  Streets,  con- 
templates erecting  new  edifice  at  Third 
and  Broad  Streets;  cost  about  $30,000. 

Maltby.  Pa.— Holy  Trinity  Slovak  Ro- 
man Catholic  Church  contemplates  erect- 
ing new  brick  edifice:   cost  about  $30,000. 

Philadelphia,  Pa,— Sauer  &  Hahn,  1112 
Chestnut  Street,  are  architects  for  four- 
storv  brick  and  concrete  building  to  be 
erected  at  1220  Spring  Street  for  M.  Rice 
A  Co.,  1220  Race  Street. 

Palllnger  &  Perrot,  Methodist  Building. 
are  architects  for  three-story,  .stone  and 
relnforced-concrete  employees'  building, 
to  be  erected  at  Nlcetown  for  American 
Pulley  Co.,  4200  Wlssahickon  Avenue. 

Baltimore,  Md,— Carnegie  Steel  Co.,  803 
Maryland  Tru.st  Building,  will  erect  one- 
story  steel  warehouse,  692  3t  479  ft.,  at 
Paca  and  Elk  Streets:  cost  $24,000. 

John  Preund,  Jr.,  Hoffman  Building,  is 
architect  for  a  nine-story  apartment 
house:  cost  approximately  $200,000. 

KIngivllle,  Md. — Plana  being  prepared 
by  Thomas  Bond  Owings.  347  N.  Charles 
Street,  Baltimore,  for  a  $20,000  residence 
contemplated  here  for  J.  C.  Taliaferro. 
209    E.    Blddle    Street.    Baltimore. 

Jacksonville,  Fla.  —  R.  A.  Benjamin, 
Bisbee  Building,  is  architect  for  apart- 
ment house  to  be  erected  on  Riverside 
Avenue  for  Julian  Prewltte.  Dyal-Up- 
church  Building;  cost  about  $60,000. 

New  Orleans.  La. — A  four-story,  con- 
crete and  steel,  fireproof  building  con- 
templated at  Baronne  and  Gravler 
.Streets.  Leo  Fellman,  233  Baronne 
Street,  Agent. 

Cleveland,  Ohio.— Plans  being  prepared 
by  W.  S.  Ferguson  &  Sons,  1900  Euclid 
Avenue,  for  five-story,  concrete,  steel  and 
brick,  commercial  building  to  be  erected 
at  Euclid  Avenue  and  E.  Fifty-fifth 
Street  for  William  R.  Hopkins;  cost  about 
$250,000. 

Columbua,  Ohio.— Franklin  Park  Metho- 
dist Episcopal  Church  contemplates  erect- 
ing in  spring  new  edifice  at  Madison  and 
Auburn  Avenues:  probable  cost  $45,000. 
Rev.   Nathaniel  E.    Butler,   Pastor. 

Toledo,  Ohio, — Central  Ohio  Paper  Co 
(K.  S.  Moenlng.  Mgr.),  412  Huron  Street. 
win  erect  three-story,  fireproof  building 
on  Ontario  and  Monroe  Streets;  cost  ap- 
proximately $35,000. 

Indianapolis,  Ind. — An  agreement  has 
been  reached  between  the  Coliseum  Hotel 
Corporation  and  F.  J.  Hughes  &  Co.,  of 
Dayton,  fihio,  architects  and  engineers 
with  local  offlces  In  Hume-Mansur  Build- 
ing, ff.r  eredlng  Indiana  Coliseum.  Foun- 
dation provides  for  twelve  stories,  seven 
to  be  erected  now. 

Detroit,  Mich,  —  Plans  prepared  by 
George  D.  Maaon.  SO  Oriswold  Street,  for 
Masonic  Temple  to  be  erected  on  Lafay- 
ette Boulevard  and  First  Street  reported 
approved:  cost  $484,000.  Fred  A.  Cooke, 
Chmn,  Building  Committee. 

Streator,  III. —  Presbyterians  contem- 
plating erecting  $50,000  church. 

^f'."  ,S}''t'  Wis,— Lake  Street  Meth- 
odist Church  contemplates  erecting  in 
spring  new  edifice  at  Lake  Street  and 
Hourtn  Avenue:  prob.able  cost  $30,000 
Rev.  F.  L.  Roberts,  Pastor. 

Doluth,  Minn.— Plans  being  prepared  by 

J^:2';!^1  S^.,,""""'*!!'  Palladio  gulldlng. 
Urr  two  buildings  to  be  erected  at  Superior 
Street  and  Twenty-first  Avenue  W  for 
Mack  Bros.;  total  cost  $70,000. 


Bllllngt,  Mont. — Plans  reported  being 
prepared  for  fireproof  apartment  to  be 
erected  for  Dedrick  &  Piper.  222  Staple- 
ton  Building;  cost  $125,000. 

Havre,  Mont. — Reported  contract  soon 
to  be  let  for  erecting  four-story  Masonic 
Temple  here;  cost  $75,000.  Link  &  Haire, 
of  Helena,  and  Frank  F.  Bossout,  of 
Havre,  associate  architects. 

Colorado  Springs,  Colo. — .\  business 
block  to  cost  about  $50,000.  contemplated 
at  Pikes  Peak  and  Nevada  Avenues,  for 
Vollmer  Brothers,  122  N.  Cascade  Street. 

Seattle,  Wash.  —  B.  Marcus  Priteca, 
Vantages  BuildinK,  engaged  to  prepare 
plans  and  award  contract  about  Jan.  1 
for  erecting  180  x  108  ft.  reinforced  con- 
crete natatorium  for  Natatorium  Co.  at 
.Second  Avenue  and  Lenora  Street;  cost 
about  $250,C00. 

Contract  soon  to  be  let  by  Tliompson  & 
Thompson,  Mutual  Life  Building,  for 
erecting  four-storv.  60  x  120  ft.,  store, 
hotel  and  lod^te  building  for  Chinese 
Masons;   cost   about   $50,000. 

Tacoma,  Wash. — Reported  Knights  of 
Columbus  contemplate  erecting  club  house 
on  C  and  Ninth  Streets;  probable  cost 
$50,000. 

Astoria,  Ore.— Reported  Portland  Mau- 
soleum Co..  Spalding  BuiUlirig,  Portland, 
win  erect  $40,000  mausoleum  here. 

Portland,  Ore. — Reported  Hasmussen  & 
Co.,  Second  and  Taylor  Streets,  will  erect 
ten-storv  warehouse  in  SuUivans  Gulch; 
cost  $50,000. 

Yosemlte,  Cal. — Concessions  have  been 
granted  by  Department  of  the  Interior, 
Washington,  D.  C  to  Desmond  Comis- 
sarv  Co.  whereby  a  hotel  costing  $150,000 
is  to  be  erected  in  the  Yosemlte  Valley. 
This  company  will .  also  erect  at  Glacier 
Point  a  $35,000  hotel. 

Vancouver,  B.  C. — Reported  plans  pre- 
pared by  Frederick  Townley.  Vancouver, 
for  proposed  depot  for  Great  Northern 
Railway  Co.  (A.  H.  Hogeland.  Ch.  Engr., 
St.  Paul,  Minn.),  have  been  approved.  It 
is  to  be  two-story,  L-shaped,  228  x  225 
ft.,  reinforced-concrete  construction, 
brick,  granite  and  terra  cotta;  cost  about 
$250,000. 


BIDS      DESIRED. 

Chicago,  III. — Reported  desired  until 
Dec.  10.  by  Ottenheimer,  Stern  &  Reich- 
ert.  220  S.  State  Street,  for  erecting  12- 
story  and  basement,  40  x  102  ft.  club- 
house for  Chicago  Lodge  No.  4.  D.  P.  O. 
E.     Probable  cost  $350,000. 

Tyler,  Tex. — Reported  desired  until 
Dec.  4.  at  offlce  of  Tyler  Ice  Co..  for  erect- 
ing 2-storv  brick  and  concrete  building, 
88  X  112  ft.  Separate  bids  on  carpentry, 
roofing,  plumbing  and  electric  wiring. 
Both  well   &   Shaw,   Archts.,   Tyler. 

PRICES     AND     LETTINGS. 

■^Indicates  award  of  contract. 

J^West  Haven,  Conn. — Contract  awarded 
Charles  E.  Augur,  449  Washington  Ave- 
nue, for  erecting  three-story,  brick  parish 
house  with  steel  truss  roof,  for  Congre- 
gational Church;  cost  about  $35,000.  Rev. 
A.  R.  Brown,  Pastor.  Brown  &  Von 
Beren,  Archts.,  185  Church  Street,  New 
Haven. 

•Holland,  Mich.  —  Contract  awarded 
Byers  &  Co.  of  Kalamazoo  for  erecting 
new  $50,000  building  for  First  State  Bank, 
to  be  two  stories,  stone  construction. 

-AChlcago,  III. — Contract  awarded  Geo. 
A.  Fuller  Co..  140  S.  Dearborn  Street,  for 
concrete  work  in  connection  with  super- 
structure of  the  new  Pennsylvania  freight 
station. 

■^Contracts  awarded  Kralil  Construction 
Company  Chicago,  111.,  as  follows:  Alter- 
ations to  restaurant  at  220  N.  Clark  Street, 
Chicago,  at  $20,000;  H.  R.  Wilson  &  Co., 
Archts.,  Chicago.  Commissary  and  res- 
taurant building  at  675  Wabash  Avenue, 
Terre  Haute,  Ind.,  cost  $20,000;  Marshall 
&  Fox,  Archts.,  Chicago.  Commissary 
and  rest.aurant  building  at  1520  Main 
Street,  Dallas,  Tex.,  cost  $50,000;  Mar- 
shall &  Fox,   Archts..  Chicago,  111. 

-A-Sloux  City,  Iowa, — Contract  awarded 
The  Glnby  Co.,  Chicago,  111.,  for  major 
portion  of  Chicago  &  Northwestern  Rail- 
road's new  freight  depot  at  $150,000. 
Total  cost  $185,000. 

•Minneapolis,  Minn,  —  Contract  for 
erecting  two-story  store  and  apartment 
building  for  Barrett  &  Zimmermen,  Nicol- 
let and  Twelfth  Street  S..  awarded  Carl- 
sted  Bros.,  Minneapolis,   for  $35,000. 

•Omaha,  Neb, — Contract  for  erecting 
three-story  and  basement  Coad  Hotel  at 
Seventeenth  and  Jack.son  Streets,  awarded 
Alexander  Beck,  State  Bank  Building; 
cost  $40,000. 

•  Butte,  Mont, — Contract  awarded  Hugh 
Johnston,  llOS  W.  Broadway,  at  $32,447, 
for  erecting  three-story  and  basement, 
brick  and  terra  cotta  hotel  on  West 
Broadway  for  B.  K.  Wheeler. 

•Douglas,  Ariz,  —  Contract  awarded 
Paul  Neichelsen,  Globe,  for  erecting  lodge 
building  for  B.  P.  O.  Elks,  No.  955,  at 
$26,840.  Next  three  bidders:  J.  B.  O'Reilly. 
Douglas,  $27,077;  J.  M.  Sparks,  Fort 
Huachuca,  $^8,999,  and  T.  B.  Stewart. 
Douglas.   $29,250. 
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^Ottawa,  Ont.  —  Contract  reported 
awarded  Norcross  Bros.  Co.  of  Worcester, 
Mass.,  for  erecting  eight-story  fireproof 
store  and  office  building  at  Rideau  and 
Sussex  Streets  for  C.  Jackson  Booth;  cost 
aljout  $300,000. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK. 

Watertown,  Conn. — Heminway  &  Bart- 
lett  Silli  Co.  contemplates  erecting  addi- 
tion to  plant. 

Brooklyn,  N.  Y. — Soss  Manufacturing 
Co.,  435  Atlantic  Avenue,  intends  erecting 
four-story  fireproof  factory  at  Grand 
Avenue  and  Bergen  Street;  probable  cost 

$60,000. 

Harrison,  N.  J. — Plans  filed  for  three- 
story,  brick  and  steel  plant,  to  be  erected 
on  Fourth  Street,  for  Crucible  Steel  Co.. 
420  Canal  Street,  New  York. 

Harrisburg,  Pa. — Plans  being  prepared 
by  C.  H.  Kain,  Arcade  Building,  for  five- 
story,  brick  and  concrete,  fireproof  fac- 
tory to  be  erected  on  State  and  Cameron 
Streets  for  Dauphin  Cigar  Co.;  cost  about 
$40,000. 

Philadelphia,  Pa. — Plans  filed  for  three- 
story,  brick  and  stone,  100  x  100  ft.,  ioe 
cream  plant  for  Supplee  Alderney  Dairiei, 
3333  Ludlow  Street;  cost  $35,000.  Charles 
H.  Caspar,  Archt.,  48  N.  Fifteenth  Street. 

Pottstown,  Pa. — Contract  soon  to  be  let 
by  National  Rubber  Co.  for  erecting  re- 
inforced concrete  factory  and  power 
house.  Engineer,  M.  Shoemaker,  Union 
Building.  Newark,  N.  J. 

Plans  prepared  for  improvements  con- 
templated to  plant  of  McClintic-Marshall 
Structural  Co.,  to  include  factory,  ofilce 
building,  main  shop,  618  x  390  ft.,  and 
several  smaller  shops;  traveling  cranes 
and  hoists  also  to  be  installed;  cost  re- 
ported at  $1,000,000. 

Granite  Falls,  N.  C. — Citizens'  Light  & 
Power  Co..  of  Lenoir,  reported  will  erect 
knitting  mill  here. 

Greensboro,  N.  C. — Reported  American 
.Agricultural  Chemical  Co.,  2  Rector  Street, 
New  York  City,  contemplates  erecting 
fertilizer  factory  here:  cost  about  $100,000. 

Columbus,  Ga.  —  Reported  Hardaway- 
Cargill  Co.  will  erect  plant  on  Tenth 
Avenue  and  Tenth  Street;  probable  cost 
$100,000. 

Dayton,  Ohio. — Plans  prepared  by 
Peters,  Hermann  &  Brown,  Reibold 
Building,  for  four-story  steel  and  con- 
ci'ete  plant  contemplated  on  Fifth  Street 
for  Dayton  Pure  Milk  &  Butter  Co.,  219 
E.    Fifth    Street. 

East  Liverpool,  Ohio. — Plant  of  Golding 
&  Sons  on  West  Fourth  Street  destroyed 
by  fire  will  be  rebuilt. 

Salem,  Ohio. — Andalusia  Dairy  Co.,  105 
Ferry  Street,  contemplates  erecting  $40,000 
addition  to  plant. 

Champaign,  III. — Plans  being  prepared 
for  newspaper  plant  for  Champaign  News; 
cost  approximately  $50,000. 

Chicago,  ill. — Excelsior  Steel  Furnace 
Co.,  517  W.  Monroe  Street,  contemplates 
erecting  plant  at  Division  and  Hickory 
Streets,  Goose  Island. 

Geneva,  III. — Erection  of  addition  to 
plant  of  Burgess-Norton  Co.  contem- 
plated. 

Kewanee,  HI. — Farmers  Elevator  Co. 
will  erect  a  40,000  bu.  elevator,  sheet  iron 
covered. 

North  Milwaukee,  Wis. — Reported  con- 
tract soon  to  be  let  by  A.  O.  Smith  Co., 
Twenty-seventh  Street  and  Keefe  Ave- 
nue. Milwaukee,  for  erecting  steel,  con- 
crete and  brick  boiler  house  here;  cost 
about  $35,000. 

Cloquet,  Minn. — Northwestern  Paper 
Company  of  Cloquet  will  erect  a  paper 
mill  and  rebuild  dam  across  Mississippi 
River.     C.  I.  McNalr,  Mgr.,  Cloauet. 

Seattle,  Wash. — Reported  Beaver  Co. 
(W.  F.  MacGlashan,  Pres.),  93  Beaver 
Road.  Buffalo,  N.  Y..  contemplates  erect- 
ing   branch    factory   here. 

Portland,  Ore. — American  Can  Co. 
(Frederick  P.  Kendall,  Mgr.),  Fourteenth 
and  Front  Streets,  contemplates  erecting 
$600,000  plant  on  Fourteenth  Street. 


PRICES     AND      LETTINGS. 
•klndicatea  award  oj  contract. 

♦Newf  Brunswick,  N.  J.  —  Contract 
awarded  Turner  Construction  Co.,  11 
Broadway,  New  York,  by  the  Howe  Rub- 
ler  Co.,  New  Brunswick,  for  constructing 
3-Htory  factory.  70  x  250  ft.,  of  reinforced 
concrete,  skeleton  and  brick  curtain  walls, 
at  Fulton  and  Coastwise  Avenues.  F.  J. 
Helmie,  190  Montague  Street,  Brooklyn, 
Archt. 

•Perth  Amboy,  N.  J. — Contract  award- 
ed Turner  Construction  Co.,  11  Broadway, 
New  York,  by  the  United  Lead  Co.,  for 
constructing  a  carpenter  shop,  62  x  42  ft., 
of  reinforced   concrete  construction. 

•'Philadelphia,  Pa. — Contracts  reported 
awarded  by  American  Ice  Co.,  Sixth  and 
Arch  Streets,  to  Turner  Concrete  &  Steel 
Co.,  1713  Sansom  Street,  for  erecting  one- 
story   and   basement,   reinforced    concrete 


manufacturing  building  at  Bellefleld  Ave- 
nue and  High  Street;  cost  $20,000;  also  for 
one  and  two-story  reinforced  concrete 
warehouse  and  engine  room;  cost  $30,000. 
•Contract  awarded  A.  L.  Carhart,  Hale 
Building,  for  erecting  onB-story  pump 
house  on  Tucker  and  Bermuda  Streets  for 
Barrett  Manufacturing  Co.;  cost  $30,000. 

•Sparrows  Point,  Md. — Contract  award- 
ed West  Constr.  Co.,  Knickerbocker 
Building,  Baltimore,  for  erecting  steel  and 
reinforced  concrete,  625  x  75  ft.,  foundry 
for  Maryland  Steel  Co.;  estimated  cost 
about  $350,000. 


MISCELLANEOUS 


PROPOSED     WORK. 

Cable  Extension — Cleveland,  Ohio. — Or- 
dinance passed  by  Council  directing  Di- 
rector Public  Utilities  to  spend  $75,000  for 
extending  cable  of  the  municipal  light 
plant. 

BIDS      DESIRED. 

Cement,  Brick,  etc. — Jersey  City,  N.  J. 
— Until  Dec.  2,  by  City  Commissioners, 
for  furnishing  and  delivering  masons'  ma- 
terial such  as  Portland  cement,  West- 
chester lime.  North  River  hard  burned 
brick  and  sand,  from  date  of  contract  to 
November,  1916.  Michael  I.  Fagen,  City 
Clerk. 

Boilers — Orangeburg,  S.  C. — Until  Dec. 
3,  by  Mayor  and  Councilmen  for  two  275 
hp.  water  tube  boilers,  advertised  in  En- 
gineering Record. 

Power  Plant  Improvements — Clarksdale, 

Miss. — Until  Dec.  14  by  City  Commission- 
ers for  water  tube  boiler,  steel  sack, 
water  heater,  centrifugal  boiler,  feed 
pump,  centrifugal  motor-driven  water 
works  pump,  feed  water  regulators,  etc., 
advertised  in  Engineering  Record.  W.  G. 
Shurger  Engineering  Co.,  Consulting  En- 
gineer, Meridian,  Miss. 

Retaining  Walls — Valparaiso,  Ind. — See 
"Bridges." 

Sand,  Gravel,  Etc.— Chicago,  III.— Until 
Dec.  1  by  Department  Public  Works  (W. 
R.  Moorhouse,  Comr.)  for  9800  cu.  yd. 
torpedo  sand,  3600  cu.  yd.  washed  gravel, 
and  4100  bbls.  lime. 

Chimney,  Elevator,  ttc.  —  Rochester, 
Minn.— Until  Dec.  8,  by  Public  Utility 
Board  (W.  F.  Lenz,  Secy.),  for  power 
plant  equipment  as  follows:  Two  260-hp. 
water  tube  boilers,  mecnanical  stokers  for 
four  boilers,  economizers  and  induced 
draft  fan  equipment,  chimney,  steel 
breeching  and  flues,  overhead  coal  bunk- 
ers, coal  crusher  conveying  equipment, 
750  kw.  turbo-generator  and  condenser, 
switchboard,  condenser  for  two  engines, 
crane  for  engine  room,  electric  elevator, 
etc.  L,  Pillsbury  Company,  Engrs., 
Metropolitan  Life  Building,  Minneapolis. 

PRICES     AND     LETTINGS. 

■^Indicates  award  of  contract. 

•Elevator  and  Mechanical  Equipment — 
Boston,  Mass. — Contract  for  elevator  In 
U.  S.  Appraisers  Storehouse  awarded  Otis 
Elevator  Co.,  Washington,  D.  C,  at  $31,- 
379,  and  for  mechanical  equipment  to 
Standard  Engineering  Co.,  Washington, 
D.  C,  at  $60,500. 

Charleston,  S.  C. — Following  are  bids 
opened  Nov.  13  by  Bureau  of  Yards  and 
Docks,  Washmgton,  D.  C,  for  construct- 
ing shipbuilding  ways  and  roadways  to 
buildings  ways  at  U.  S.  Navy  Yard:  Clem- 
ent Walker,  189  E.  Bay  Street,  $38,097; 
Simons  Mayrant  Co.,  People's  Office 
Building,  $27,087;  P.  H.  Day,  29  B  Street, 
$29,756,  and  John  B.  Wheaton,  222  MapU 
Avenue,   Norfolk,   $39,248. 


Proposals 

For    Proposals    Advertised,    see    Pages    30 
and  31 

WATERWORKS. 

Bids  See  Bng. 

Close.  Record. 

Nov.  30.  Pipe     Fittings.     Etc., 

Washington,  D.  C Nov.  13 

Nov.  30.  Brass  cocks,  Washington, 

D.  C Nov.  20 

Nov.  30,  Automatic  ejectors,   Pan- 
ama  Nov.  20 

Nov.  .10.  Pipes,   Valves,   Etc.,   Chi- 
cago,  111 Nov.  27 

Dec.    1.  Water    Works,    East 

Youngstown.  Ohio   Oct.  U 

Dec.     1.  Water     Works.     Melrose, 

Wis Nov.    ( 

Dec.     1.  Pipe  line.  San  Juan,  P.  R.  Nov.  2o 

Dec.     1.  Pipe,    Chicago,   111 Nov.  27 

Dec.     2    C.    I.    Pipe,    Jersey    City, 

N.  J Oct.   30 

Adv.  Oct.  30  to  Nov.  27. 

Dec.  2.  Steel  Pipe,  Jersey  City, 

N.  J Oct.  SO 

Adv.  Oct.  30  to  Nov.  27. 

Dec.     2.  Tank,   Wheaton,   Til Nov.  20 

Adv.  Nov.  20,  27. 

Dec.     3.  Water  Works,  Henderson, 

Tenn Nov.  13 

Adv.  Nov.  13,  20. 


Bids  See  Eng 

Close.  Record. 

Dec.     3.  Wells,  Henderson,  Tenn..  Nov.  20 

Adv.   Nov.   20. 

Dec.     9.  Main,   Galveston,   Tex Nov.  27 

Dec.     6.  Reservoir,   Stockton,   Cal.  Nov.  20 
Dec.     6.  Fire  Hydrants,  Louisville, 

Ky Nov.  27 

liec.     6.  Pumps,     Highland     Park, 

Mich Nov.  20 

Adv.  Nov.  20,  27. 
Dec.     7.  Water     Works,     Wesson, 

Miss Nov.  13 

Dec      7.  Pipe    Fittings,    Washing- 
ton,   D.    C Nov.  13 

Dec.     8.  Pumps,     Valves,     Etc., 

Panama   Nov.  27 

Dec.     9.  Bridge  for  main,  Coving- 
ton. Ky Nov.  13 

Adv.  Nov.  13. 
Dec.  10.  W  a  t  e  r     Works,  East 

Youngstown,   Ohio Nov.  30 

Adv.   Nov.   20. 
Dec.  14.  Improvements,     Wilber- 

force,   Ohio   Nov.  20 

Dec.  14.  Filters,      St.      Hyaclnthe, 

Que Nov.  27 

System,    Wooster,    Ohio..  Nov.  20 

Adv.   Nov.  20. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Nov.  29.  Washington,    D.    C Nov.  20 

Adv.  Nov.  20. 

Nov.  29.  Indianapolis,  Ind Nov.  27 

Dec.     1.  Columbus,    Ohio Nov.  13 

Dec.     1.  Mansfield,  Ohio Nov.  20 

Dec.     1.  Cuyahoga  Falls,   Ohio Nov.  27 

Dec.     1.  Muskogee,    Okla Nov.  27 

Dec.     1.  Baltimore,  Md Nov.  27 

Dec.     2.  Contract    4,    Chicago,    111.  Oct.   30 

Adv.   Oct.   30. 
Dec.     3.  Henderson,  Tenn Nov.  13 

Adv.   Nov.   13,   20. 
Dec.     7.  Ridgefield  Park,   N.   J Nov.  27 

Adv.  Nov.  27. 
Dec.  21.  Strawberry   Point,  Iowa..  Nov.  20 
Parkersburg,    Pa Oct.     > 

Adv.  Oct.  9. 


BRIDGES. 

Nov.  30.  Jackson,   Tenn Nov.  20 

Adv.  Nov.  20,  27. 

Nov.  30.  Marlon,  III Nov.  20 

Nov.  30.  Pittsburgh,    Pa Nov.  27 

Dec.     2.  Chicago,    III Nov.  27 

Dec.     6.  Louisville,   Ky Nov.    fi 

Adv.  Nov.  6  to  27. 

Dec.     6.  Edwards,  Miss Nov.  13 

Dec.     6.  Woodvllle,   Miss Nov.  13 

Dec.     6.  Grenada,   Miss Nov.  13 

Dec.     6.  Leakesville,   Miss Nov.  20 

Dec.     6.  Holly  Springs,  Miss Nov.  20 

Dec.     6.  Warren,   Ohio   Nov.  27 

Dec.     6.  Hamilton,   Mont Nov.  27 

Dec.     6.  LInneus,    Mo Nov.  27 

Dec.     6.  Fayette,  Miss Nov.  27 

Dec.     6.  Grenada,   Miss Nov.  27 

Dec.     6.  Valparaiso,  Ind Nov.  27 

Dec.    7.  Canton,   China   Oct.  23 

Adv.  Oct.  23. 

Dec.     7.  Wathena,  Kan Nov.  20 

Dec.     7.  Pennsylvania  Nov.  20 

Dec.     7.  Fredonia,    Kan Nov.  27 

Dec.     7.  Sullivan,   Ind Nov.  27 

Dec.     8.  Lorain,  Ohio Nov.  20 

Dec.     8.  New  Gretna,  N.  J Nov.  20 

Dec.     8.  Ada,  Mich Nov.  27 

Dec.     9.  Covington,  Ky.   Nov.  13 

Adv.    Nov.    13,   20. 

Dec.     9.  Bakersfield,    Cal Nov.  20 

Dec.     9.  New  York,  N.  Y Nov.  27 

Dec.  13.  Selma,   Ala Nov.  20 

Dec.  14.  Sunbury,  Pa Nov.  27 

PAVING  AND  ROADS. 

Nov.  3.0.  Toledo,    Ohio Nov.  II 

Nov.  30.  Ida    Grove,    Iowa Nov.  27 

Nov.  29.  Indianapolis,  Ind Nov.  27 

Nov.  30.  Kansas    City,    Mo Nov.  27 

Dec     1.  Hastings,    Neb Nov.    6 

Dec.     1.  Muskogee,   Okla Nov.  27 

Dec.     1.  Portsmouth,   Va Nov.  2'7 

Dec.     1.  Canyon   City,   Ore Nov.  27 

Dec.     1.  Indiana Nov.  27 

Dec.     1.  Charleston,  W.   Va Nov.  27 

Dec.     2.  Columbus,   Ohio   Nov.  27 

Deo.    3.  Ohio    Nov.  27 

Dec.     3.  Hackcnsack,  N.  J Nov.  27 

Deo.     4.  Pensacola,    Fla Nov.  IS 

Dec.     6.  Sedalia.    Mo Nov.    6 

Dec.     6.  Brookville,    Ind Nov.  13 

Dec.     6.  Princeton,  W.   Va Nov.  13 

Adv.   Nov.   13.    20. 

Dec.     6.  Edwards,    Miss Nov.  13 

Dec.     6.  Winamac,  Ind Nov.  13 

Dec.     6.  Wauchula,  Fla Nov  20 

Dec.     6.  Edwards,  Miss Nov.  20 

Dec.     6.  Indiana  Nov.  20 

Dec.     6.  Camden,   Ala Nov.  27 

Dec.     6.  Kosciusko,  Miss Nov.  27 

Dec.     6.  Albany,     Ky Nov.  27 

Dec.     6.  Brookville,    Ind Nov.  27 

Dec.     6.  Indiana Nov.  27 

Dec.     7.  Excelsior,  Minn Nov.  IS 

Dec.     7.  Indiana  Nov.  20 

Dec.     7.  Indiana Nov.  27 

Dec.     8.  Indiana  Nov.  20 

Dec.     6.  El  Centro,  Cal Nov.  20 

Dec.     8.  Indiana Nov.  27 

Dec.  10.  Seattle,   Wash Nov.  20 

Dec.  10.  Indiana Nov  27 

Dec.  13.  Pasadena,  Cal Nov.  27 

Dec.  20.  Washington    Nov.  27 

Jan.     3.  MaynardsvlUe,  Tenn Nov.  20 

HYDRAULIC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Nov.  30.  Dredging,  Orange,  Tex...  Nov.  13 
Dec.    1.   Irrigation    Work,    Meadow 

Creek.  Wash Oct.  2S 

Adv.  Oct.   23 
Dec.     1.  Seawall,  Waveland,  Miss.  Nov.    6 
Pco.     1.  Canal,  Westminster,  Cal.  Nov.  13 


Bids 
Close. 
Dec.     1. 

Dec.     1. 

Dec.     2. 
Dec.     6. 


Dec. 
Dec. 


Dec.     6. 

Dec.  6. 

Dec.  10. 

Dec,  11. 

Dec.  14. 


Dec.  15. 
Dec.  20. 


Jan. 


See  Eng. 
Record. 

Seawall,    Bay    St.    Louis, 

Miss Nov.  20 

Ditches,    Redwood    Falls, 

Minn Nov.  27 

Pier,   Cleveland,   Ohio Nov.  27 

Pier,  Philadelphia,  Pa.  ...  Nov.  It 

Adv.   Nov.    13,  20. 
Levee.    Grenada.    Miss. ..  Nov.  13 
Drainage.      Mason      City, 

Iowa Nov.  20 

Drainage     Ditches.      Des 

Moines,  Iowa Nov.  27 

Ditches,    Robstown,    Tex.  Nov.  27 

Ditches,    Marion,    Ark Nov.  27 

Dredging,  Brooklyn,  N.  Y.  Nov.  20 
Dredging,       New       York, 

N.   Y Nov.  13 

Adv.  Nov.  13  to  27. 

Ditch,    Bemidji,   Minn Nov.  27 

Harbor      Work,       Miami, 

Fla Nov.  27 

Dredge,  Macaco.  China... Nov.    « 


PUBLIC  BUILDINGS  AND 
SCHOOLS. 

Nov.  30.  Emporia,   Kan Nov.  13 

Nov.  30.  Newark.  N.  J Nov.  20 

Nov.  30.  Washington,  D.  C Nov.  20 

Nov.  30.  Faribault.    Minn Nov.  27 

Nov.  30.  Red   Wing.   Minn Nov.  27 

Dec.     1.  Bloomington,    Ind Oct.    2S 

Adv.   Oct.   30. 

Dec.     1.  Columbus,   Ohio   Nov.    « 

Dec.     1.  New  York.  N.  Y Nov.  IS 

Dec.     1.  Seattle.  Wash Nov.  20 

Dec.     1.  Cleveland.   Ohio   Nov.  20 

Dec.     1.  Chicago.  Ill Nov.  27 

Dec.     2.  Wards  Island.  N.  Y Nov.  27 

Adv.  Nov.  27. 

Dec.     3.  New    Berlin.   Ohio Nov.  20 

Dec.     3.  Farmingdaie.  L.  I.,  N.  Y.  Nov.  27 

Adv.  Nov.  27. 

Dec.     3.  Emporia.   Kan Nov.  'il 

Dec.     4.  Pearl   City.    Hawaii Nov.    I 

Dec.     4.  West  Manchester,   Ohio..  Nov.    6 

Dec.     4.  OrtonviUe,  Minn Nov.  IS 

Dec.     4.  East  Cleveland.  Ohio Nov.  20 

Dec.     4.  Portland.   Me Nov.  20 

Dec.     6.  Pontotoc.    Miss Nov.  27 

Dec.     6.  Oklahoma   City,    Okla Nov.  27 

Dec.     6.  Seattle,   Wash Nov.  ?7 

Dec.     6.  Albany,    N.    Y Nov.  27 

Dec.     6.  Minneapolis,  Minn Nov.  27 

Dec.     6.  Springfield,  111 Nov.  27 

Dec.     7.  Titusville.    Fla Nov.  20 

Dec.     7.  St.  Joseph.   Mich Nov.  27 

Dec.     7.  Rockford.    Ill Nov.  21 

Dec.     7.  Omaha.  Neb Nov.  27 

Dec.     8.  Minneapolis.    Kan Nov.  20 

Dec.     8.  Seattle.   Wash Nov.  20 

Dec.     8.  Rock   Springs.   Wyo Nov.  i!7 

Dec.     9.  Lebanon.   Ind Nov.    S 

Dec.  10.  Greenwich.   Conn Nov.    g 

Dec.  10.  Boston.  Mass Nov.  27 

Dec.  13.  Cincinnati,    Ohio    Nov.  20 

Dec.  13.  Akron.  Ohio  Nov.  27 

Dec.  14.  New  Philadelphia,  Ohio..  Nov.  20 

Dec.  15.  Centerville,  Iowa   Nov.  27 

Dee.  15.  Plattsburg,   Mo Nov.  27 

Dec.  18.  Middletown.    Ohio Nov.  13 

Adv.   Nov.   13.   20. 

Dec.  20.  Humboldt,  Tenn Nov.  13 

Dec.  21.  Attleboro.   Mass Nov.  20 

Nov.  22.  Aurora.    Neb Nov.  20 

Dec.  28.  Seymour.    Conn Nov.  20 

Dec.  29.  Missoula.   Mont Nov.  27 

Dec.  30.  St.  Petersburg.  Fla Nov.  20 

Adv.  Nov.  20,  27. 

Dec.  30.  Galveston,   Tex Nov.  27 

Dec.  30.  RIdgway,  Pa Nov.  27 

Jan.     4.  Cavite.  P.  I Nov.  It 

Jan.     4.  Greenville.   S.   C Nov.  27 

Jan.     5.  Harlan,  Iowa   Nov.  27 

PRIVATE  BUILDINGS. 

Dec.     1.  Athens.    Ga Nov.  1$ 

Dec.     4.  Tyler,  Tex Nov.  27 

Dec.  10.  Chicago,  111 Nov.  27 

NEW  INDUSTRIAL  PLANTS. 

Dec.  15.  Seattle,   Wash Nov.  20 


MISCELLANEOUS. 

El.  Rys.,  New  York,  N.  Y.  Nov.  IS 

Pipe,    etc..    Panama Nov.  20 

Sand.    Gravel.    Etc..    Chi- 
cago,   111 Nov.  27 

Bowling  Alley,   Fort  Tot-      ■ 

ten,   N.    Y No».    6 

Adv.   Nov.   6  to  27. 
Railroad    Work,    Cleve- 
land, Ohio   Nov.  27 

Cement,  Brick,  Etc.,  Jer- 
sey City,  N.  J Nov.  27 

Garbarge   disposal.    York. 

Pa Nov.  20 

Adv.    Nov.    20.    27. 
Boilers.  Orangeburg.  S.  C.  Nov.  27 

Adv.  Nov.   27. 
El.  Rys..  New  York.  N.  Y.  Nov.  13 
El.  Rys..  Philadelphia.  Pa.  Nov.  20 
El.  Ry..  New  York.  N.  Y.  Nov.  27 
Electric     lighting.      West 

Hazleton.  Pa Nov.  It 

Adv.  Nov.   13  to  27. 
Elevator    in    P.    O.    Bldg.. 

Pottsville.  Pa Nov.  20 

Chimney.    Elevator.    Etc.. 

Rochester.   Minn Nov   27 

El.  Rys..  Philadelphia.  Pa.  Nov.  20 
Power    Plant    Improv.. 

Clarksdale.  Miss Nov.  27 

Adv.  Nov.  27. 
Timber.  Sault  Ste.  Marie. 

Mich Nov.  IS 

Adv.  Nov.   13  to  27. 
El.     Rys..     Pearl    City. 

Hawaii    Nov.  20 

Coal,   Norfolk,   Va Nov  20 

Adv.  Nov.  20. 

Steel  towers.   Guam Nov.  20 

Memorial,    Fort   McHenry 

(P.  O.  Baltimore),  Md..Nov.  20 


Nov. 
Dec. 
Dec. 

30. 

1. 
1 

Dae. 

2 

Dec. 

2. 

Dec. 

2. 

Dec. 

3. 

Dec. 

3. 

Dec. 
Dec. 
Dec. 
Dec. 

7. 
7. 
7 
8. 

Dec. 

S. 

Dec. 

8. 

Dec. 
Dec. 

14. 
14. 

Dec.   16. 


Dec. 

18 

Dec. 

20 

Jan. 
Apr. 

8. 
1. 
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Official  Proposal  Announcements 

I'ricc.  $J^o  an   inch.— Copy   can   be   received   until 
Thursday  lo  a.  m.  for  issue  mailed  the  next  morning 


t,  1>1&. 
NOnnCB   TO  CONTRACTORS. 

CAST  IRON  PIPE  LINE 

JERSEY    CITY.    N.    J. 

Biltrt  prapoaaU  vlU  b«  roMlTed  b; 
cb*  Board  of  Commlaalonera  of  Jarsay 
CItT,  ea 

THURSDAT.  DECEMBER  1.  H16, 
at  1  p.  m..  In  tha  AaMrably  Chamber.  CTty 
iUU.  Jaraar  City.  N.  J.. 
FOR  rORNISHINQ  AND  LATINO  A 
DOOBLX  LINE  OF  FORTT-EIQHT- 
IMCB  CAST-IRON  PIPE  UNDER  THE 
PASSAIC  AND  HACKEN8ACK  RIVERS. 
■t  which  tlma  they  will  be  publicly  opened 
and  read. 

The  work  to  be  done  Includea  fumlah- 
Inc,  coallnjc.  dellverln«  and  laying  tha 
pipe  with  all  appurtenancea  and  connec- 
dooa.  includlnc  pllea,  Talvea,  chambara. 
and  other  atnicturea  required. 

riiiiiiMala  must  be  endoaed  In  aealad 
aavaiopaa  endoraed  "Propoaal  for  the  con- 
■tmetloo  of  Marine  Portion  of  Brookdale 
Pipe  Una."  and  muat  be  directed  to  tha 
Board  of  CMnmlaalonera  of  Jeraey  City. 

A  eartlflad  check  tor  ten  thouaand 
(tlC.OM)  doUara,  drawn  upon  a  National 
Bank  or  State  Bank  or  Tniat  Company 
and  to  the  order  of  the  Director  of  Reve- 
a«a  and  Finance  of  Jeraey  City,  ahall  be 
dallvercd  to  the  City  Clerk  at  the  time  the 
bM  la  depoaited. 

A  ^tlafaetory  bond  or  aurety  for 
forty  thottaand  (140.000)  dollars  will  be 
required  of  the  sucoeaaful  bidder  con- 
ditioned on  the  faithful  i>erformance  of 
tha  work. 

BpacMcatlana.  torm  of  propoaal,  and 
drawlnsa  can  be  a«en  and  secured  at  tha 
oAlea  of  the  Chief  Enclneer.  Department 
of  BtreeCa  and  Public  Improvements,  City 
Hall,  Jeraey  City,  on  payment  of  tea 
(tlO)  dollars,  which  will  be  returned  If 
the  plans  and  s(>eclflcatlona  are  aent  back 
to  the  Chief  Enclneer  In  Bood  order. 

The  Board  of  Oommlaslonera  reaervea 
the  rlKht  to  reject  any  or  all  bids  If  It  U 
tmialdsrsd  for  tha  best  InteresU  of  the 
Clt7  so  to  do. 

MICBAKL  L  FAOEN, 
City  Clerk. 

Datad  City  OartCa  Offloa. 
Jaraay  Oty.  Oct.  16.  1116. 


Bids  open  December  2,  1915. 

NOTICE    TO    CONTRACTORS. 

HEATING  WORK,  POWER 
PLANT,  ETC. 

WARDS  ISLAND,  N.  Y. 
Sealed  proposals  for  heating  work, 
power  plant,  heating  system  and  equip- 
ment at  Manhattan  State  Hospital, 
Ward's  Island,  N.  Y.,  will  be  received  by 
the  State  Hospital  Oommission,  Capitol, 
Albany,  N.  Y.,  until  2.30  p.  m.,  on  Thurs- 
day, Dec.  2,  1915,  when  they  will  be  pub- 
licly opened  and  read.  Proposals  shall  be 
enclosed  in  an  envelope  furnished  by  the 
State  Architect,  sealed  and  addressed  and 
shall  be  accompanied  by  a  certified  check 
In  the  sum  of  $1,500.  The  contractor  to 
whom  the  award  is  made  will  be  required 
to  furnish  surety  company  bond  in  the 
sum  of  50  per  cent  of  the  amount  of  con- 
tract within  thirty  days  after  official  no- 
tice of  award  of  contract,  and  in  accord- 
ance with  the  terms  of  specification  No. 
2268.  The  right  Is  reserved  to  reject  any 
or  all  bids.  Drawings  and  specifications 
may  be  consulted  at  the  Manhattan  State 
Hospital,  Ward's  Island,  N.  Y.,  at  the 
New  York  office  of  the  Department  of 
Architecture,  Room  1224,  Woolworth 
Building,  and  at  the  Department  of  Archi- 
tecture, Capitol,  Albany,  N.  Y.  Drawings 
and  specifications  and  blank  forms  of 
proposal  may  be  obtained  at  the  Depart- 
ment of  Architecture,  Capitol,  Albany, 
N.  Y.,  upon  reasonable  notice  to  and  in 
the  discretion  of  the  State  Architect. 
Lewis  F.  Pllcher,  Capitol,  Albany,  N.  Y. 
E.  S.  ELWOOD,  Secretary, 
State  Hospital  Commission. 
Dated:  Albany,  Nov.  16,  1916. 


Bids  open  December  14,  1915. 

NOTICE    TO    BIDDERS. 

POWER  PLANT  IMPROVEMENT 

CLARKSDALE,     MISS. 
On    Tuesday,    Dec.    14,    1915,    the   Com- 
missioners    of     the     City     of     Clarksdale, 
Miss.,  will  open  sealed  proposals  for  fur- 
nishing the  following  material ; 

One  (1)   350-hp.  water  tube  boiler. 

One   (1)   guyed  steel  stack. 

One  (1)  500-hp.  open  feed  water  heater 
with  metering  device. 

One  (1)  30-g.p.ra.  centrifugal  boiler 
feed  pump  with  motor  drive. 

One  (1)  500-g.p.m.  centrifugal  motor 
driven  water  works  pump. 

One  (1)  CO2  and  draft  recorder  with 
low  efficiency  alarm. 

Four  (4)  feed  water  regulators. 

One  (1)  one-half-ton-electric  delivery 
type  truck. 

Industrial  railway  equipment  to  consist 
of  the   following: 

Two  (2)  one-ton,  drop-side,  steel 
charging  cars. 

One  (1)  right-hand  cast  plate  switch. 

One  (1)  three-ton  cast  plate,  boiler 
room  scales,  with  hand  registering  device. 

500  ft.  (single)  16-lb.  rail,  with  four- 
bolt  fish  plates  and  bolts.  The  Commis- 
sioners reserve  the  right  to  reject  any  or 
all  bids.  Proposals  must  be  in  the  hands 
of  the  City  Clerk  before  8  o'clock  p.  m., 
of  Dec.  14,  1915.  Must  be  marked  plainly, 
"Proposals  for  Power  Plant  Improve- 
ment." 

Specifications  on  file  at  the  office  of  the 
City  Clerk,  and  copies  may  be  had  upon 
application  there,  or  of  the  Consulting 
Engineer,  W.  G.  Shurger  Engineering  Co., 
Meridian,  Miss. 

M.  W.  PURNELL, 

City  Clerk. 


tm. 


ml  Waal  Batatas  Bprisgfc,   Fa,^ 
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WnXIAM    KRAFF.   Ba^t. 
IVT  UtrOt  Br«a4  Straat, 
Waal  HasSatoo.  Pa 
1,  l»)t 


Blda  opao  Dacember  I,  ItlB. 

BIDS  FOR  GARBAGE  DISPOSAL 

YORK.  PA 

Propoaala  ara  hereby  Invited  by  the 
CKy  of  York.  Pa.,  for  the  collection  and 
*fT|r~*'  of  organic  and  Inorganic  garbage 
la  aald  City  (or  Ova  and  tan  year  iierloda 
1  iisiiimii  liil  the  Arat  Monday  of  April, 
1*1(.  Contractor  muat  fumlah  teama  for 
oollaetlon  and  all  (adlltlea  (or  dtspoaaL 
Bidding  blanka  and  speclflcatlona  may  be 
flWaliml  from  C.  P.  Bhrelner,  City  Clerk, 
TerK  Pa.,  to  wbotn  blda  muat  be  delivered 
not  Ular  than  Friday.  Dae  1,  1(16,  at 
«.•#  o'clock  P.  M.  The  right  la  reaerved 
to  reject  any  and  all  blda. 

For  farther  Information  addreaa 

C.  A  BOYER, 

Sopt  Mtraata  *  Public  Improvementa 

City  Hall.  York,  Pa. 


Bids  open  December  6,  1915. 

CENTRIFUGAL  PUMP 

HIGHLAND  PARK,  MICH. 

Propoaals  will  be  received  at  the  office  of 
the  Village  Clerk  of  Highland  Park, 
Wayne  County,  Mich.,  until  5  o'clock  P.M., 
Monday,  December  6th,  1915,  for  one  cen- 
trifugal pump  o(  a  capacity  to  deliver 
3400  gallons  of  water  per  minute  against 
a  total  head  of  a  hundred  and  twenty 
feet  and  the  necessary  motor  (or  operating 
this  pump.  Delivery  F.O.B.,  Highland 
Park. 

The  right  Is  reserved  by  the  Village  to 
reject  any  or  all  bids  and  to  accept  such 
propoaal  aa  will  be  to  the  best  advantage 
of  the  Village. 

Plana  and  apeclflcatlons  may  be  seen  at 
the  office  of  the  Village  Clerk,  20  Gerald 
Avenue,  Highland  Park,  Michigan,  and 
particulars  obtained  from  the  Construct- 
ing Engineer,  L.  C.  Whitsit,  at  the  same 
address. 

R  MILTON  FORD, 

Clerk. 

PROPOSALS  FOR  BOWLING  ALLEYS, 
Office  Quartermaster,  Fort  Totten,  N.  Y. — 
Sealed  proposals  will  be  received  here 
until  10  A.  M.,  Dec.  2,  1915,  and  then 
opened  (or  (umlshinR  and  installing  2 
bowling  alleys.  Further  information  on 
applicaiioii. 


U.  n.  ENGINEER  OFFICE.  LOUT8- 
vflte,  Ky.,  Nov.  •.  1*16.  Sealed  propoaala 
win  DC  received  here  until  12  noon.  Central 
time,  Dae  •,  l*16,  and  then  opened,  for 
romlablnc  and  conatmctlng  a  ewlng 
brMaa  war  the  loeka  ot  the  Louisville  and 
PorUand  Canal.  Lovlsvltla,  Ky.  Informa- 
tlOD  OB  appllcaUon. 


UNITED  STATES  ENGINEER  OF- 
nce.  Room  802,  Army  Building,  39  White- 
hall Street,  New  York  City. — Sealed  pro- 
posals (or  dredging  In  Newark  Bay  and 
Paaaatc  River,  N.  J.,  will  be  received 
here  until  12  M..  December  14,  1915,  and 
then  opened.    Information  on  application. 


O.  8.   ENOINBBR  OFFICE,   »I7   FED- 
aral  Batldlng,  Detroit,  MIrh.     Sealed  pro- 

Cnla  for  rumlahing  and  delivering  at 
all  Me.  Marie,  Mich.,  about  110.000  (eet, 
BM  .  of  white  o«k  timber  will  be  received 
at  tbia  afflea  nnUI  12  m..  Dee.  16,  If  16,  and 
thas  psMlcly  opwed.  Information  on  ap- 
rtloanea. 


TREASURY  DEPARTMENT,  SUPER- 
vlalnK  Architect's  Olflce,  Washington,  D. 
C,  November  15,  1915.— Sealed  proposals 
will  be  opened  In  this  office  at  3  p.  m.,  De- 
cember 20,  1915.  for  the  construction,  com- 
plete (Including  mechanical  equipment 
and  approaches),  of  the  United  States 
post-office  at  St.  Petersburg,  Fla.  Draw- 
ings and  specifications  may  be  obtained 
from  the  custodian  of  site  at  St.  Peters- 
burg, Fla.,  or  at  this  office.  In  the  dlscre- 

'•'""^SLitS^^P*"^"'""  Architect  JAS. 
A.  WETMORE,  Acting  Supervising  Archi- 
tect 


Bids  open  December  14,  1915. 

NOTICE   OF   SALE   OF  ROAD 

BONDS  FOR  SANTA   CRUZ 

COUNTY,  ARIZONA 

NOGALES,  ARIZ. 
Notice  is  hereby  given  that  sealed  bids 
will  be  received  at  the  office  of  the  Board 
of  Supervisors  of  Santa  Cruz  County,  in 
the  Town  of  Nogales,  State  of  Arizona, 
until  10  o'clock  a.  m.,  Tuesday,  Dec.  14, 
1915,  for  the  purchase  of  one  hundred  and 
fifty  (150)  forty-year  road  bonds  (with 
accrued  interest)  of  the  denomination  of 
one  thousand  dollars  ($1,000.00)  each, 
dated  Dec.  14,  1915,  payable  in  gold  coin 
of  the  United  States  of  America,  at  the 
office  of  the  County  Treasurer  of  said 
Santa  Cruz  County,  Arizona,  and  bear- 
ing interest  payable  semi-annually,  at  the 
rate  of  five  ( 5 )  per  cent  per  annum. 

Said  bonds  being  payable  forty  years 
after  the  date  of  issue,  with  the  privilege 
reserved  to  said  Santa  Cruz  County  of 
redeeming  all,  or  any  portion  of  said 
bonds,  at  any  time  after  twenty  years 
from  the  date  of  their  issue. 

Said  bonds  to  be  delivered  to  the  pur- 
chaser thereof  in  the  Town  of  Nogales, 
State  of  Arizona,  at  the  office  of  the  Clerk 
of  the  Board  ot  Supervisors  of  said  Santa 
Ouz  County,  when  the  purchase  price 
thereof  shall  have  been  paid  over  to  the- 
County  Treasurer. 

A  certified  check  ot  five  per  cent  ot  the 
amount  bid  and  a  copy  of  this  advertise- 
ment must  accompany  each  bid. 

The  Board  of  Supervisors  reserves  the 
right  to  reject  any  and  all  bids.  Bids  will 
be  opened  and  considered  by  said  Board  In 
its  office  in  the  Town  of  Nogales,  Arizona, 
on  Tuesday,  Dec.  14,  1915,  at  2.30  p.  m. 

All  bids  must  be  sealed  and  addressed 
to  Lula  Reddoch  Wood,  Clerk  ot  the 
Board  ot  Supervisors,  Nogales,  Arizona, 
and  marked  "Proposals  for  Purchase  of 
Santa  Cruz  County  Road  Bonds." 

By  order  ot  the  Board  ot  Supervisors  of 
Santa  Cruz  County,  Arizona,  Nov.  9,  1915. 
LULA  REDDOCH  WOOD, 

Clerk. 
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Obituary  Notes 


Col.  Edmund  M.  C.  Whitney,  owner 
and  publisher  of  the  Architect  and  Engineer 
of  San  Francisco,  died  in  Redwood  City,  Cal., 
Nov.  19,  at  the  age  of  fifty-six. 

Carl  A.  R.  Lundin,  optical  expert  and 
maker  of  some  of  the  largest  telescopes  in 
the  world,  including  the  36-in.  objective  of 
the  Lick  Observatory  and  the  40-in.  lens  at 
the  Yerkes  Observatory,  died  at  Cambridge, 
Mass.,  Nov.  28.  He  was  born  in  Sweden  in 
1851  and  was  engaged  in  optical  work  in  this 
country  since  1874.  In  addition  to  his  work 
on  the  telescopes  at  the  Lick  and  Yerkes  ob- 
servatories, he  installed  the  30-in.  objective  of 
the  Pulkow  Observatory  in  Russia,  and  lenses 
of  various  sizes  in  other  famous  observa- 
tories. He  also  devised  and  put  into  operation 
various  important  optical  tests. 

Adolph  Greiner,  a  prominent  steel 
manufacturer  of  Belgium,  died  in  that  coun- 
try, Nov.  20. 

W.  E.  B  E  M  I  s,  vice-president  of  the  Stand- 
ard Oil  Company  of  New  York,  died  at  Port 
Jervis,  N.  Y.,  Nov.  28.  He  was  born  at  Cleve- 
land in  1864  and  entered  the  employ  of  the 
Standard  Oil  Company  in  1882.  Ten  years 
later  he  was  placed  in  control  of  the  com- 
pany's foreign  trade,  in  which  capacity  he 
had  direct  charge  of  much  of  its  trade  exten- 
sion work  in  Europe,  India,  Burma,  Java, 
Japan  and  China. 


Civil  Service  Examinations 

Alabama. — The  State  Highway  Commission 
announces  the  semi-annual  examination  for 
county  highway  engineers  to  be  held  Dec.  13 
and  14,  at  Montgomery.  Further  information 
may  be  secured  by  applying  immediately  to  the 
State    Highway    Department   at    Montgomery. 

Chicago. — Two  examinations,  one  for  rod- 
man  at  a  salary  of  from  $40  to  $75  a  month 
and  the  other  for  a  construction  inspector, 
salary  from  $75  to  $100  a  month,  will  be  held 
for  residents  of  the  town  of  West  Chicago  on 
Dec.  20,  1915.  The  requirements  are  of  the 
usual  order.  Those  who  wish  to  take  the  exami- 
nation must  have  their  application  blank  on 
file  Dec.  18. 

The  Cook  County  Civil  Service  Commis- 
sion will  hold  an  examination  Dec.  17  for 
inspector  engineers  for  the  county  highway 
department,  open  to  residents  of  Cook 
County  only,  salary  $100  to  $125  per  month. 
The  duties  involve  collection  of  data  relative 
to  the  proper  strength  and  design  of  bridges, 
and  assistance  in  the  preparation  of  plans  and 
specifications. 

United  States. — The  Civil  Service  Commis- 
sion announces  the  following  open  competitive 
examinations  to  be  held  at  the  usual  places  on 
the  days  indicated.  These  examinations  are, 
as  usual,  open  to  citizens  of  all  states,  and 
require,  in  addition  to  the  qualifications  enum- 
erated below,  certain  formal  performances  re- 
lating to  securing  application  blanks  and  their 
execution,  which  makes  it  entirely  necessary 
for  those  who  expect  to  take  any  one  of  them 
to  apply  immediately  for  detail  instructions. 
The  general  nature  of  these  examinations  is  as 
follows: 

Marine  Engine  and  Boiler  Draftsman, 
salary  from  $3.52  to  $5.52  a  day,  to  be  held 
Jan.  5  and  6,  1916.  The  requirements  are  pri- 
marily training  and  experience,  especially  in 
the  work  of  which  the  title  implies,  although 
the  physical  fitness  of  the  candidate  will  mean 
a  deciding  influence.  The  general  demand  is 
for  a  man  fitted  for  marine  engine  and  boiler 
drafting.     He  must  be   18  years  or  over. 

Aid,  Coast  and  Geodetic  Survey,  salary 
from  $900  to  $1,100  a  year  commencing,  pro- 
motion $200  each  by  step.s;  and  deck  officers  on 
board  the  .ship.s  of  the  Coast  and  Geodetic  Sur- 
vey, salary  $900  a  year;  to  be  held  Jan.  12  and 


13.  Applicants  for  these  positions  must  be 
between  the  ages  of  18  and  25.  They  must 
have  an  education  equal  to  that  of  any  techni- 
cal college;  for  the  requirements  of  the  ex- 
amination include  mathematics,  geometry  to 
calculus;  astronomy;  physics  and  surveying. 
Experience  of  a  practical  sort  counts  in  the 
rating,  physical  fitness  being  absolutely  essen- 
tial. There  is,  besides  these  examinations,  an 
opportunity  of  taking  examinations  for  as- 
sistants, salaries  ranging  from  $1,200  to  $4,000, 
further  information  for  which  must  be  secured 
from  the  commission  at  Washington. 

Laboratory  Aid  and  Engineer,  salary  $900 
a  year,  in  connection  with  the  forest  products 
laboratory  at  Madison,  Wis.  The  duties  in 
general  consist  of  operating  and  caring  for  the 
mechanical  appliances  of  the  laboratories.  Spe- 
cial experience  with  wood-preservation,  pulp- 
mill,  woodworking,  or  timber-testing  machinery 
is  necessary,  as  well  as  definite  knowledge  of 
woods.  The  applicant  need  not  essentially  be 
a  college  man;  his  experience  is  what  counts. 
The  examination  is  open  to  those  who  are  18 


Place  on  the  Market  Sewage  Screen 
for  Industrial  Wastes 

Following  the  experimental  use  over  a 
period  of  two  years  of  traveling  inclined  fine 
screens  for  removing  solids  from  1,500,000  gal. 
of  sewage  from  one  section  of  the  Chicago 
stock  yards,  C.  A.  Jennings,  sanitary  engi- 
neer of  the  Union  Stock  Yard  &  Transit  Co., 
has  decided  to  put  the  screen  on  the  market 
for  use  in  treating  domestic  and  industrial 
wastes  elsewhere.  One  of  these  screens,  with 
a  capacity  of  3,000,000  gal.  per  day,  has  been 
in  successful  operation  at  Oklahoma  City  on 
packing  house  sewage  for  more  than  a  year. 

Briefly,  the  screen  is  of  the  band  type,  with 
two  endless  roller  chains,  to  which  are  at- 
tached screen  frames.  The  chains  are  motor- 
driven  over  large  sprockets  set  at  both  ends. 
A  screen  section  is  made  up  of  two  galvan- 
ized frames  bolted  together  with  the  screen 
and  supporting  wire  between  the  upper  and 
lower  portions.  The  sides  of  the  upper  frame 
extend  several  inches  above  the  screen  surface 


OKLAHOMA  CITY  SEWAGE  SCREEN  IS  MOTOR  DRIVEN  AND  AIR  CLEANED 


years  or  over.     It  is  to  be  held  Jan,  19. 

Junior  Engineer,  salary  from  $1080  to 
$1,200,  in  connection  with  the  water  resources 
branch  of  the  Geological  Survey,  to  be  held 
Jan.  19  and  20.  The  applicant,  being  20  years 
or  over,  must  prove  that  he  is  a  technical- 
school  graduate,  or  that  he  is  a  senior  in  such 
an  institution  and  expects  to  graduate  within 
six  months  from  the  date  of  the  examination. 
Two  years'  experience  in  civil  engineering,  in 
work  above  the  grades  of  rodman  and  chain- 
man,  will  be  considered  in  the  rating.  The 
duties  of  the  position  are  similar  in  scope  to 
those  of  hydraulic  engineer,  only  they  are 
more  elementary,  dealing  with  irrigation,  river 
drainage  and  water  power. 

In  applying  for  any  one  of  the  foregoing 
examinations  applicants  should  ask  for  form 
1312,  specifying  the  title  of  the  examination  for 
which  the  form  is  desired.  Application  may  be 
made  to  the  Civil  Service  Commission,  at  Wash- 
ington, or  to  any  of  the  civil  service  boards  at 
the   principal  cities. 


Business    Notes 

C.  W.  Reinhardt  has  severed  his  connection 
with  the  Reinhardt-Winters-Cahill  Company, 
technical  illustrators,  Times  Building,  New 
York  City,  and  has  ooened  an  office  at  9  Church 
Street,  New  York  City. 

The  BufTalo  Foundry  &  Machine  Company, 
jobbing  founders  and  machinists  of  Buffalo, 
N.  Y.,  have  opened  a  New  York  City  oflice  at  17 
Battery  Place. 


to  prevent  splashing  or  by-passing  of  the 
sewage  and  the  lower  edge  has  an  angle  iron 
to  prevent  solid  matter  from  rolling  back  into 
the  pit,  and  also  to  serve  as  a  seal  between  ad- 
jacent frames  or  screen  sections. 

Monel  metal  wire  cloth  of  30  to  40  mesh 
was  finally  chosen  after  experimenting  with 
brass  and  bronze  wire  cloth  and  with  perfor- 
ated plates.  Although  a  less  expensive  ma- 
terial would  serve,  the  greater  tensile  strength 
and  resistance  to  acids  and  alkalies  makes  this 
material  more  economical.  A  screen  of  larger 
mesh,  usually  about  1x1  in.,  supports  the 
fine  mesh  to  prevent  sagging  and  stretching. 
The  screen  is  cleaned  continuously  by  means 
of  a  blower,  driven  by  the  same  motor  that 
drives  the  screens.  This  blower  supplies  air 
under  about  16  oz.  pressure  through  a  slotted 
pipe  inside  the  upper  end  of  the  screen  with 
the  blast  of  air  directed  down  and  outward 
through  the  screen  at  a  point  just  below  the 
top  sprocket.  Exhaustive  tests  indicate  that 
air  is  more  effective  than  water  and  the  screen- 
ings are  obtained  with  a  much  lower  moisture 
content.  Where  the  sewage  carries  much 
grease,  provision  is  made  to  clean  the  screen 
frames  intermittently  by  means  of  steam. 

The  screens  are  supplied  in  widths  ranging 
from  3  to  6  ft.  inclusive,  with  12  and  15-in. 
links.  The  capacities  range  from  500,000  to 
6,000,000  gal.  per  day  under  linear  speeds  of 
from  25  to  75  ft.  per  minute.  The  average 
removal  of  suspended  matter  obtained  at  the 
stock  yards  was  33  per  cent,  or  7  per  cent 
above  the  next  type  of  screen  tested  at  the 
Sanitary  District  stock  yards  testing  station. 
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RAlLBOiUD  fM(kt  laafHuu  ia  tha  Bast 
li—  htomm  m  mtimm  tkat,  after  MibartOM 
1*4  bMB  dteiarad  hf  mtmd  traak  liaat  on 
■tyt  gnia  aad  hmbar,  a  ■■■Hng  of  pn*- 
ivn  of  tW  liaM  afltetad 
I  IhU  Hott.  M  ia  Now  York  to  d«^de  oa  bmum 
for  wM— laB  tlw  iltaatkM.  Altboocb  eoaatkMU 
aro  aipnnteited.  it  was  aaid  that  no  imme- 

iMk  of  Mr»  mmi  fheOttiM  for  haadUac  export 
ftai^  ia  rwyoaiak  for  tiio  caacMti«>.  Um 
FnaajNaaia  Railroad  alone  having  ahnoat 
ICUMMM  ba.  of  grain  awaitinf  ohipBient  at 
^kBaMphia.  According  to  re- 
•f  lUrtaaa  rattreada  for  the  month  of  Oc- 
— *'"g*  BOt  only  ahow  a  fain  of 
lt»  par  o«t  avar  tha  aaaw  period  of  laat  year. 
bat  aacaad  the  aaniiaga  of  191S  by  4.1  per  cent 
I  of  191S  by  1,7  per  cent. 
freai  all  over  the  coontry.  eapecially 
the  Ooalll,  tkam  that  lacoeary  ia  trade  and  biui- 
■aaa  baa  aak  ia  bow  ia  larnaat  The  preaent 
ceod  priea  «f  eottoe,  aad  the  tmel  that  the  anr- 
plaa  of  Hbm  1914  crop  waa  aoccaaafuUy  held  for 
tka  iWag  prieaa  hare  baaa  hie  faetora.  Every- 
whara  lar(e  atocka  are  baiar  booght  for  the  holi- 
daya;  aiiaaa  aad  tadaaUiaa  are  reaching  capacity 
i;  railroad  caraiaga,  indnatrtal  dividends, 
deariivi  aad  peatal  receipu  are  on  the 
Moaay  ia  geoerally  easy  and  collec- 
jaed.  Boada  are  finding  a  ready  mar- 
baC  T%»  rvil*'-**'  good  pricea  being  received 
for  oar  raeaH  tiopa  bare  an  important  bearing 
I  of  this  sort  spell  increased 
it  ia  very  Ulcely  that  con- 
aea  will  be  pnt  to  it  to 
daiiag  the  eooiing  aeaaon.  as 
faidifatad  by  the  rising  prices 
■atariala. 

of  atraetaral  steel  lias  not 
for  export,  according  to  The 
Irmu  At*,  tboagh  thaaa  prfaaa  arc  not  the  result 
of  any  abaonaal  doaaad  for  atmctural  material. 
The  aaplBaattsB  of  the  preaent  minimum  of  11.70 
par  IM  Ml  la  Ptttaborgh,  is  that  the  mills  are 
baay  oa  aaari-OaUMd  aual,  whi^  ia  in  great  de- 
■aad  at  the  aaaw  or  Ugber  proAU,  with  the  re- 
aalt  that  atraetaral  output  is  correapondingly 
cartaOadL  ftaaO  lots  of  structaral  material  for 
sarly  daUeery  briag  «!  per  100  lb.  loJ>.  Pitts- 
bargk,  aad  New  York  warchooae  prieee  are  baaed 
ea  tU»  par  lOO  lb. 

Plataa  aia  atrBi«  at  «2  per  100  lb.  in  Pitts- 
bngb  far  targa  Iota.  The  aeadaal  priee  of  $1.70 
ia  beiac  qaatad.  bat  ao  daUveriea  caa  be  had  in- 
Mt  of  fear  awatbs  at  that  figure.  No.  28 
are  M.7S  and  No.  28  black 
$U»  par  IM  lb. 
Bars  art  qoolad  at  the  aoninal  price  of  $1.70 
PtttrfMrgk,  wM  ptaaalaaa  for  early  delivery. 
TW  aaailMt  gaaanlly  ia  aold  wdl  iato  the  eom- 
tac  year,  aad  «ilte  are  heldtwg  off  aaeeed  half 
ia  iipaftaHna  of  farther  advaaeaa. 
ideaaeed  $1  per  too,  $27 
_  the  prioe  Cor  aearaco  iina.  Lap- 
plpa,  hi  car-load  lata^  Ptttaborgh. 
plaia  eada,  2H  to  6  bi.,  is  baii«  qootad  at  aboot 
$M  per  tea  for  Mack  aad  $T7  per  too  galvaa- 
iaed.  Iroa  pipe  of  tfM  aoaae  daoa  ia  qootod  at 
IM  par  tea  for  Mack  aad  $96  per  toa  for  gal- 


hae  alf«a4y 
of  aaa 
The  U^. priee 


The  loaiber  aarket  is  tanroefac  aad  general 
have  boea  mmit,  laoagh  prleea  are  atill 
'  briew  the  loial  of  1918.  aad  have  not 
the  level  of  loot  year.  Orders  are 
wkldi  hi  tora  eeaaideraUy 
I  are  falUag  doae  to 
OS  pievluoe  yeara.  The  export 
for  loadter  has  beea  a  factor  in  the  re- 
ia  the  Sooth,  aad  nUlroad  bay- 
a  large  factor  in  the  hmbor  attrkot. 
Retail  yard  prleea  ia  Chicago  for  rtlmenainn  Nor- 
way pfaw  raaca  f rsM  $28.S0  for  2  z  6  to  •29.S0 
for  3  a  10  ia  10-fL  lengths.  Hcoiloek,  4  by  to 
8  by  sold  at  $24.  aad  8  z  12  at  $27  in  8-ft  to 
IS-ft.  lengths.     Fir  op  to  12  by  was  quoted  at 


Have  You 
Ever  Mixed  Concrete: 

even  a  yard  of  it?  If  so,  you 
should  read  the  motion-pic- 
ture article  on  page  684.  It 
tells  some  wholesome  truths 
about  handling  concrete. 
Two  other  articles  will  fol- 
low. All  three  are  easy  to 
read — just  as  interesting  as 
they  are  valuable. 


Next  Week: 

Two  articles  showing  how 

contractors  have  successfully 

used  motor  trucks 
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$36,  14  by  $36,  16  by  $37;  18  by  $40  and  20  by 
$43,  in  12-ft.  to  24-ft.  lengths. 

Cement  recorded  a  further  advance  of  10  cents 
a  barrel  during  the  month,  and  it  has  been  pre- 
dicted that  cement  at  tidewater  in  the  East  will 
reach  $2  per  barrel  by  next  spring,  correspond- 
ing to  a  net  mill  price  of  $1.60  in  the  Hudson 
district. 

Lead  is  Arm  at  $6.26  per  100  lb.  New  York,  and 
$5,176  St.  Louis,  in  26-ton  lots,  with  a  continued 
heavy  demand  from  domestic  consumers. 

Buildings 

Building  work,  both  actual  and  proposed  for 
next  year,  showed  a  considerable  increase  last 
week.  Among  the  large  contracts  let  were  a 
$118,000  school  at  Providence,  R.  I.,  a  $136,000 
automobile  building  at  Waterloo,  Iowa,  a  $150,000 
warehouse  at  Los  Angeles,  Cal.,  and  a  $225,000 
college  building  at  Berkeley,  Cal.  All  bids  opened 
tor  the  general  contract  for  the  Jersey  City  jail 
were  rejected  and  new  bids  are  asked.  Heating 
and  electrical  contracts,  however,  amounting  to 
$102,000,  were  awarded  on  these  bids.  Bids  were 
opened  recently  for  erecting  the  $400,000  insti- 
tute buildings  at  Buffalo.  A  low  bid  of  $463,000 
was  received  at  St  Paul  for  erecting  the  building 
of  the  Minnesota  Historical  Society. 

Bids  are  desired  on  a  $140,000  school  building 
at  Boston,  on  a  large  building  project  for  the 
Board  of  Education  of  Cincinnati,  for  the  con- 
struction of  a  1,000,000-bu.  reinforced-concrete 
grain  elevator  at  New  Orleans,  and  for  building 
a  $200,000  laboratory  and  a  $130,000  hospital  for 
the  University  of  Nebraska  at  Lincoln.  An 
architect  has  been  selected  for  a  $1,000,000  hos- 
piUl  to  be  built  in  New  York  City.  Plans 
favored  by  the  Justices  of  the  Supreme  Court 
for  remodeling  the  Brooklyn  court  house  involve 
an  expenditure  of  $600,000.  Plans  for  a  $260,000 
office  building  have  been  prepared  at  Philadelphia. 
An  industrial  plant  recently  burned  at  Hickory, 
N.  C,  will  be  rebuilt  at  a  cost  of  $175,000.  The 
construction  of  a  $200,000  powder  plant  is  pro- 
posed at  Cincinnati.  Plans  are  being  prepared 
for  a  $150,000  church  at  Cleveland.  A  $126,000 
hotel  is  to  be  built  at  Toledo.  A  two-year  build- 
ing program  announced  by  the  University  of 
IlUnoia,  at  Urbana,  contemplates  an  expenditure 
of  $<S15/X)0.  An  automobile  plant  to  cost  $760,000 
is  contemplated  at  Kansas  City.  Plans  are  be- 
ing prepared  for  a  $200,000  hotel  at  Beaumont 


Tex.  A  contract  will  be  let  early  next  year  for 
erecting  the  new  $650,000  auditorium  for  Port- 
land, Ore.  Contracts  will  soon  be  let  for  two 
buildings  for  the  University  of  California  at 
Berkeley,  which  will  cost  $600,000.  El  Centre, 
Cal.,  will  let  next  January  contracts  for  erecting 
a  $130,000  school. 

Bridges  and  Roads 

Bids  are  desired  for  constructing  the  rein- 
forced-concrete  bridge  over  the  Schuylkill  River 
at  Phoenixville,  Pa.,  noted  recently.  Contracts  will 
be  let  next  month  at  Philadelphia  for  construct- 
ing two  bridges  to  cost  $75,000  each  and  one  to 
cost  $48,000.  Plans  for  a  bridge  to  cross  the 
Miami  River  at  Miamisburg,  Ohio,  have  been 
approved.  Plans  are  being  prepared  and  con- 
tracts will  soon  be  let  for  a  large  number  of 
bridges  on  state  roads  in  Iowa.  A  $55,000  via- 
duct is  to  be  built  by  the  Southern  Pacific  Rail- 
road at  Portland,  Ore.  An  engineer  has  been 
selected  to  prepare  plans  for  a  $60,000  bridge  at 
Pasco,  Wash. 

Bids  have  been  opened  on  an  $88,000  paving 
contract  at  Newark,  N.  J.  A  contract  for  con- 
structing 3 1/3  miles  of  asphalt  road  has  been 
let  at  Lexington,  Ky.  Bids  will  be  opened  Dec. 
9  at  Clarksville,  Tex.,  for  constructing  roads 
to  cost  $300,000.  An  engineer  has  been  selected 
for  a  $400,000  boulevard  to  be  built  at  Long 
Beach,  L.  I.  The  annual  report  of  the  state  road 
commissioner  of  New  Jersey  estimates  the  cost 
of  repairs  to  roads  at  $50,000,000.  Road  bonds 
amounting  to  $400,000  have  been  sold  at  De 
Land,  Fla.  A  $750,000  bond  issue  has  been  voted 
for  constructing  roads  at  Clearwater,  Fla.  A 
highway  to  cost  $105,000  is  to  be  built  at  Mobile, 
Ala.  Paving  work  to  cost  $300,000  will  be  under- 
taken in  1916  at  Evanston,  111.  Oak  Park,  111., 
contemplates  spending  $490,000  for  paving  in 
1916.  St.  Paul,  Minn.,  expects  to  repave  143 
blocks  next  year.  Street-paving  contracts 
amounting  to  153,000  sq.  yd.  will  be  let  next 
spring  at  Hastings,  Neb.  Ames,  Iowa,  expects 
to  let  110  blocks  of  paving  work  Jan.  17.  Paving 
work  to  cost  $85,000  is  contemplated  at  North 
Platte,  Neb.  The  1916  budget  of  Tillamook 
County,  Ore.,  includes  $153,000  for  road  construc- 
tion. A  highway  to  be  built  at  Ellensburg, 
Wash.,  will  cost  $200,000. 

Waterworks  and  Sewers 

It  is  reported  that  a  $200,000  contract  has 
been  awarded  for  building  an  intake  line  at  Syra- 
cuse, N.  Y.  A  contract  for  waterworks  con- 
struction to  cost  $168,000  has  been  awarded  at 
Cincinnati.  East  Liverpool,  Ohio,  has  awarded 
a  $52,000  contract  for  building  a  pumping  station 
and  filter  plant.  A  filter  plant  to  cost  $50,000 
has  been  contracted  for  at  Henderson,  Ky.  Bids 
are  desired  Dec.  14  for  constructing  a  water- 
works system  at  South  Charleston,  Ohio. 

The  Long  Island  towns  of  Port  Washington 
and  Lindenhurst  are  considering  the  construction 
of  waterworks  systems.  An  engineer's  report 
recommending  the  construction  of  a  new  reservoir 
and  additions  to  the  water  system  costing 
$200,000  has  been  made  to  the  City  Council  of 
Savannah,  Ga.  East  Youngstown,  Ohio,  has  sold 
waterworks  bonds  amounting  to  $165,000  and 
will  soon  let  contracts.  The  construction  of  a 
$400,000  pipe-line  tunnel  will  be  begun  about  the 
first  of  the  year  near  San  Rafael,  Cal. 

A  contract  for  sewer  construction  to  cost 
$60,000  has  been  awarded  at  Sandusky,  Ohio.  Bids 
have  been  opened  for  sewer  work  to  cost  $78,000 
in  Seattle.  Mason  City,  Iowa,  will  open  bids  Jan. 
6  for  constructing  a  sewage-disposal  plant.  Two 
sewers  for  which  plans  have  been  completed  in 
Philadelphia  will  cost  $145,000.  Sewer  construc- 
tion estimated  to  cost  $137,000  has  been  recom- 
mended at  Flint,  Mich.  Plans  for  the  construc- 
tion of  sewer  extensions  to  cost  $55,000  have  been 
approved  at  San  Francisco.  Sewer  work  to  cost 
$68,000  will  soon  be  voted  on  by  the  City  Council 
of  Seattle,  and  an  estimate  of  additional  sewer 
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work  to  cost  $60,000  has  been  submitted  to  the 
council.  The  Rideau  River  intercepting  sewer  to 
be  built  at  Ottawa  will  cost  $300,000. 

Miscellaneous 

It  is  reported  that  the  lowest  bid  opened  Nov. 
30  for  a  section  of  rapid  transit  railroad  in  the 
Borough  of  the  Bronx,  New  York  City,  was 
$2,063,877.  A  bid  of  $351,000  was  received  Nov. 
24  for  dredging  work  at  Boston.  Contracts  have 
been  awarded  for  constructing  the  coal  pier  of 
the  Baltimore  &  Ohio  Railroad  at  Baltimore, 
which  will  cost  $1,500,000.     A  dam  and  power 


house  to  cost  $127,000  have  been  contracted  for 
at  Florence,  Ala.  A  contract  has  been  awarded 
at  $154,000-  for  constructing  a  wharf,  which  is 
one  of  the  units  of  the  New  Orleans  terminal. 
The  lowest  bid  received  Nov.  24  for  constructing 
the  Hetch  Hetchy  railroad  for  the  city  of  San 
Francisco  was  $1,620,000.  Bids  will  be  received 
Dec.  22  for  constructing  a  dock  at  Miami,  Fla., 
to  cost  several  hundred  thousand  dollars.  It  is 
reported  that  bids  will  be  opened  Dec.  10  for 
constructing  the  seawall  at  Seattle,  which  will 
cost  $100,000. 

Permission   has   been    granted    to   enlarge    an 


electric  railroad  power  house  at  Hartford,  Conn., 
at  a  cost  of  $197,000.  A  power  plant  to  be  con- 
structed at  Buffalo  will  cost  $1,500,000.  Plans 
have  been  submitted  for  two  New  York  State 
Barge  Canal  contracts  to  cost  more  than  $400,000 
each,  and  for  a  third  to  cost  $162,000.  Improve- 
ments contemplated  by  the  Philadelphia  &  Read- 
ing Railroad  will  cost  $250,000.  A  power  station 
and  transmission  line  to  be  built  at  Prescott, 
Ariz.,  will  cost  $300,000.  During  1916  San  Fran- 
cisco will  let  contracts  on  the  Hetch  Hetchy  de- 
velopment and  for  municipal  improvements 
amounting  to  $16,000,000. 


WATERWORKS 


PROPOSED     WORK. 

Port  Washington,  L.  I.,  N.  Y.— Reported 
plans  being  prepared  for  a  municipal 
water  plant.     Address  Town  Clerk. 

Rochester,  N.  Y. — In  the  spring  the  city 
plans  laying  16^  miles  of  37-in.  c.-i. 
water  mains.     Address  City  Engineer. 

Atlantic  City,  N.  J.— Lincoln  Van  Gil- 
den,  Superintendent  and  Chief  Engineer 
Bureau  Water,  has  about  completed  sur- 
veys and  plans  for  installation  of  20-in. 
high-pressure  water  main  under  board- 
walk with  12-in.  laterals.  As  soon  as  ap- 
proved by  Board  Commissioners  specifica- 
tions will  be  prepared  and  contract  let 
early  in  the  new  year. 

Fleetwood,  Pa. — Reported  $10,000  bonds 
to    be    issued    to    improve    water    system. 

Pennsylvania. — Permits  issued  as  fol- 
lows by  Pennsylvania  Department  of 
Health,  Harrisburg,  for  water  works  im- 
provements: 

Allegheny  County  Water  Co.,  Logan 
Township,  Blair  County — Extensions  to 
distributing  system. 

Johnstown  Water  Co.,  Johnstown — Sto- 
rage reservoir. 

Berry  Springs  Water  Co.,  Upper  Pax- 
ton  Township.  Dauphin  County — Water 
works  obtaining  a  source  of  supply  from 
springs. 

Waynesburg  Water  Co.,  Waynesburg — 
Improvements  to  filter  plant. 

Renovo — Municipal  water  works,  addi- 
tional source  of  supply  from  drilled  wells. 

Waynesboro,  Pa. — Waynesboro  Water 
Company  has  engaged  Chester  &  Flem- 
ing. Pittsburgh,  to  make  an  investigation 
and  report  regarding  extensions  and  de- 
veloping water  supply. 

Savannah,  Ga. — Election  soon  to  be  held 
to  vote  $150,000  bonds  for  water  works 
improvements  and  $50,000  for  improve- 
ments to  the  markets. 

Chief  Engineer  E.  R.  Conant  has  sub- 
mitted a  report  to  the  Water  Committee 
of  City  Council  on  the  rehabilitation  of 
the  city  water  works  and  recommends  the 
construction  of  a  new  reservoir,  installa- 
tion of  new  pumping  apparatus,  boring  of 
at  least  six  wells,  laying  new  mains  and 
distributing  pipes,  new  force  mains  and 
extension  of  the  conduit.  Probable  total 
cost  $200,000. 

Cullman,  Ala.— City  has  decided  to  spend 
$10,000  for  laying  two  miles  of  water 
mains. 

Canal  Winchester,  Ohio. — Bonds  for 
912.000  will  be  sold  Dec.  30  by  George  M. 
Herbst,  Village  Clk.,  for  constructing 
water  works. 

East  Youngstown,  Ohio. — Bonds  amount- 
ing to  $165,000  have  been  sold  for  the 
water  works.  Bids  for  works  are  now  be- 
ing received.  Chester  &  Fleming,  Engi- 
neers,  Pittsburgh,   Pa. 

Aurora,  III. — Reported  city  officials  con- 
sidering appropriating  $75,000  for  im- 
provements to  pumping  station  and  power 
plant.  An  election  will  probably  be  held 
in  the  spring. 

Oak  Park,  III. — About  4  miles  of  water 
mains  costing  $28,546  and  water  service 
pipe  costing  $5,520  contemplated  in  the 
new  year.  Address  Board  Local  Im- 
provements. 

Viola,  III.— Contract  will  be  let  in  the 
spring  for  erecting  tower  and  laying 
mains.     Wells   have   been   drilled. 

Great  Falls,  Mont. — Reported  an  elec- 
tion is  to  be  held  in  January  to  vote 
bonds  for  installing  filtration  plant  at  the 
water  works. 

Lees  Summit,  Mo. — Citizens  Nov.  23 
voted  $28,000  bonds  for  extending  water 
mains.  Henrici.  Kent  &  Lowry  Co.,  En- 
gineer. 715  Reserve  Bank  Building,  Kan- 
sas City;  A.  C.  Miller.  City  Clerk. 

Houston,  Tex. — Contract  soon  to  be  let 
for  drilling  three  wells  and  insL-illation  of 
pumps  and  pump  houses  for  the  North 
Side  auxiliary  to  the  citv  water  depart- 
ment. Dave  Fitzgerald,  City  Water  Com- 
missioner. 

Mart,  Tex. — Water  works  extension 
bonds  for  $18,000  will  be  sold  Dec.  6  by 
.lohn  L.  Vaughn.  Mayor. 

Trinity,  Tex.— H.  S.  Wilder  of  Houston 
engaged  as  engineer  for  the  proposed 
water  yorks  which  city  Intends  Installing. 


Orchard  City,  Col. — City  Council  has  au- 
thorized $50,000  bonds  for  constructing 
water  works. 

Bremerton,  Wash.— City  will  purchase 
present  water  system  and  in  the  spring 
make  necessary  improvements,  costing 
$70,00.  Bonds  amounting  to  $260,000  have 
been  voted  for  this  purpose.  E.  J.  Mc- 
Call,  City  Clerk. 

Seattle,  Wash.- Contract  will  be  let  in 
about  60  days  by  A.  H.  Dimock,  City  En- 
gineer, for  5120  lin.  ft.  20  in.,  62  lin.  ft. 
12  in.  and  55  lin.  ft.  8  in.  c.  i.  pipe  mains 
in  Dexter  Avenue. 

Plans  submitted  to  Board  Public  Works 
by  A.  H.  Dimock,  City  Engineer,  for  water 
mains  in  Forty-third  Avenue  N.  E.  and 
other  streets  at  a  cost  of  $27,000. 

Mllwaukle,  Ore. — Contract  soon  to  ba 
let  for  constructing  municipal  water 
works. 

Richmond,  Cal. — Municipal  Water  Com- 
mission engaged  engineer  to  submit  report 
on  most  available  water  supply  for  the 
city. 

San  Rafael,  Cal. — The  Marin  Municipal 
Water  District  recently  voted  $3,000,000 
bonds  to  acquire  and  develop  all  water 
companies  in  Southern  Marin  County,  and 
will  about  Jan,  1  commence  the  construc- 
tion of  the  Alpine  tunnel.  The  Directors 
have  authorized  sale  of  $600,000  bonds, 
about  $400,000  to  be  used  to  construct  the 
main  pipe  line  tunnel. 

Logan,  Utah.— About  $20,000  worth  of 
c.  i.  distribution  main  contemplated.  Roy 
Ballen,  City  Engineer. 


BIDS     DESIRED. 

Providence,  R.  I. — Until  Dec.  6,  for  fur- 
nishing about  18,000  lb.  lead  pipe  and 
about  672  tons  c.-i.  pine.  Jos.  H.  Gainer 
(Mayor),   Chmn.   Bd.   Control. 

Buffalo.  N.  Y.— Until  Dec.  8  by  Depart- 
ment Public  Works  (George  H.  Norton, 
Acting  Comr.)  for  furnishing  liquid  chlo- 
rine gas  for  treatment  of  water  supply 
for  city  from  Jan.  1.  1916,  to  Jan.  1,  1917. 

Secaucus,  N.  J. — Until  Dec.  9  by  County 
Board  Chosen  Freeholders,  Jersey  City 
(Walter  O'Mara,  Clk.),  for  salt  water  sup- 
ply pump  and  fitting  for  Penitentiary 
boiler  room  at  county  farm,  and  for  lay- 
ing water  pipe  line  and  connections. 

Richmond,  Va. — Until  Dec.  11,  bv  E.  E. 
Davis,  Supt.  Water  Works,  for  furnishing 
on  one,  two  and  three-year  contracts  (800 
tons  per  year)  aluminum  sulphate,  high 
basicity,  for  water  clarification,  containing 
17  per  cent  aluminum  oxide,  delivered 
f.o.b.  cars,  Karah  Station  C  .&  O.  R.  Ry., 
advertised  In  Engineering  Record. 

Lakeland,  Fla. — Until  Dec.  17  by  Board 
Bond  Trustees  (J.  R.  Boulware,  Secy.)  for 
improving  fire,  water  and  electric  systems, 
to  consist  of  water  works  pump,  air  com- 
pressor and  air  lifts,  artesian  well  pump, 
drilling  and  casing  an  artesian  well,  fur- 
nishing and  laying  c.-l.  pipe,  fittings, 
valves  and  hydrants,  surfacing  condens- 
ing equipment,  fire  alarm  system  and 
connections,  7  steam-driven  electric  gen- 
erating units,  etc.  Scofleld  Engineering 
Co..  Commercial  Trade  Building,  Phila- 
delphia, Pa. 

Boonvllle,  Miss. — Reported  desired  until 
Dec.  6  by  County  Supervisors  for  con- 
structing water  works. 

Hamilton,  Ohio.— Until  Dec  14  by  S. 
D,  Nelson.  Superintendent  Water  Works, 
for  driving  three  10-in  wells  to  rein- 
force city's  water  supply.  Intake  and 
connection.  Joseph  B.  Myers,  Dir.  Serv- 
ice Department. 

South  Charleston,  Ohio. — Until  Dec.  14 
(readvertisement)  by  W.  L.  Wentz,  Vil- 
lage Clerk,  for  constructing  system  of 
water  works,  advertised  in  Engineering 
Record. 

Albion,  Mich. — Reported  desired  until 
Dec,  15.  by  City  Clerk,  for  constructing 
pumping  station  and  boiler  house  for 
water  works. 

Chicago,  III. — Until  Dec.  6  by  Depart- 
ment Public  Works  (W,  R.  Moorhouse, 
Comr,)  for  furnishing  steel  pipe  for  Utility 
Gallery  in  Canal  Street, 

Ord,  Neb. — Reported  desired  until  Dec. 
10.  for  combined  brick  chimney  and  steel 
stack  for  water  works.  O.  P.  (iromwell. 
City  Clk. 

RIdgefleld,  Wash. — Reported  desired  un- 
til Dec,  10,  by  Clerk  of  Council,  for  con- 
structing municipal  water  works,  to  con- 


sist of  17,050  ft.  4  to  8  in.  wood  stave  or 
lap  welded  steel  pipe,  200,000  gal.  rein- 
forced concrete  lined  reservoir,  pumping 
plant,  etc.  Probable  cost  $10,000.  Gilbert 
&  Hall,  Consulting  Engrs.,  Portland,  Ore. 

Seattle,  Wash. — See  -Jdydraullc  and 
River  Improvements," 

St.  Hyaclnthe,  Que.— Until  Jan.  11  (ex- 
tension of  date  from  Dec.  14)  by  Mayor 
for  constructing  gravity  filter  having 
4,000,000  imperial  gallons  capacity,  to  cost 
$75,000.     Hector  Cadieux,  City  Engr. 

Winnipeg,  Man.— Until  Dec.  15  by  Com- 
missioners Greater  Winnipeg  Water  Dist. 
(S,  H,  Reynolds.  Chmn.)  for  supply  of 
miscellaneous  bronze  castings,  brass 
piping,  etc.,  which  enter  into  construction 
of  a  Venturi  meter. 

Panama. — Until  Dec.  13  by  MaJ.  F.  C. 
Boggs,  Corps  Engrs.,  U.  S.  A.,  General 
Purchasing  Officer  Panama  Canal,  Wash- 
ington, D.  C,  for  <Sr.  993 — Motor-driven 
centrifugal  pump,   c.-i.   bollards,   etc. 

PRICES     AND     LETTINGS. 

i^Indicates  award  of  contract. 
♦Syracuse,  N.  Y. — Reported  contract 
awarded  Great  Lakes  Dredge  &  Dock 
Company,  Buffalo,  by  the  Solvay  Process 
Company  for  extending  the  intake  pipe 
into  deep  waters  of  Onondaga  Lake;  cost 
$200,000.  Work  includes  building  of  a  6 
ft,  water  main. 

-^Coolldge,  Ga. — Contract  for  construct- 
ing water  works  awarded  W.  H.  Goodloe, 
Macon,  Ga.     S.  C.  Nesmlth,  City  Clerk. 

♦Henderson,  Ky. — Contract  awarded 
Pittsburgh  Filter  Manufacturing  Com- 
pany, Pittsburgh,  Pa.,  for  installing  a 
filter  plant  costing  $50,000, 

♦Cincinnati,  Ohio. — Following  are  four 
lowest  bids  opened  November  12  by  Parke 
S,  Johnson,  Clerk  Director  Public  Serv- 
ice, for  erecting  tanks  for  the  Eastern  Hill 
Service,  and  other  work  in  connection 
therewith  for  water  distribution  system: 
Ferro  Concrete  Construction  Company, 
Richmond  and  Harriet  Streets,  $168,754 
(awarded  contract):  KIrchner  Construc- 
tion Company,  221  W,  Ninth  Street,  $181,- 
237:  L,  Eld  Concrete  Steel  Company, 
Beechmont  Avenue,  and  Little  Miami 
River,  $202,760,  and  Thomas  P,  Struck, 
$211,900.  J.  A.  Hill,  General  Superin- 
tendent Water  Works. 

♦East  Liverpool,  Ohio. — Contract  award- 
ed by  Board  of  Control  to  Pitt  Construc- 
tion Company,  Pittsburgh,  Pa.,  for  super- 
structure of  pumping  station  and  filter 
plant  at  about  $52,000.  Chester  &  Flem- 
ing, Engineers,  Pittsburgh,  Pa. 

♦Brockvllle,  Ind. — Contracts  In  connec- 
tion with  water  works  awarded  as  follows: 
Air  compressor,  Laidlaw-Dunn-Gordon 
Co..  Cincinnati,  Ohio,  at  $2,340:  chimney, 
Henie  Chemical  Co.,  (Chicago,  III.,  $1,080; 
also  boiler,  at  $2,927.  All  bids  on  the  pump 
have  been  rejected,  and  new  bids  are  to 
be  asked. 

♦West  Frankfort,  I II  j— Contracts  for 
water  works  awarded  by  Orld  Dorrls,  City 
Clerk,  as  follows:  Wells,  to  Charles  S. 
Lalne,  St.  Louis,  Mo.:  construction,  Katy 
Construction  Co.,  Omaha,  Neb. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK. 

Pennsylvania. — Permits  issued  as  fol- 
lows by  Pennsylvania  Department  of 
Health,  Harrisburg,  for  sewer  improve- 
ments: 

Glen  Mills  Schools.  Darlington,  Middle- 
town  Township.  Delaware  County — Im- 
provements to  sewage  treatment  works. 

Tyrone- -Lateral  sewer  extensions. 

South  Fork — Lateral  sewer  extensions. 

Philadelphia — Lateral  sewer  extensions. 

Philadelphia,  Pa. — Plans  completed  by 
Chief  "Bureau  of  Surveys  for  two  main 
sewers  and  nine  branch  sewers:  Main 
sewer  in  Pecker  Street,  between  Twenty- 
ninth  Street  and  Schuylkill  River,  coat 
$65,000,  and  main  sewer  (Rock  Run  sew- 
er), in  Seventh  Street,  from  Nedro  to 
Champlost  Street,  and  In  Champlost 
Street,  from  Seventh  to  Ninth  Street,  and 
in  Ninth  .Street,  from  Champlost  Street 
to  Godfrey  Avenue;  cost  $80,000. 


Kenova,  W.  Va. — Sewerage  bonds  for 
$55,000  will  be  sold  Dec.  20  by  Common 
Council.     J.  W.  Collins,  City  Recorder. 

Donaldsonvllle,  La.— A.  W.  Jackman 
has  applied  to  Commission  Council  for  a 
franchise  to  construct  a  sewerage  system. 

Miami,  Fla. — See  "Hydraulic  Construc- 
tion and  River  Improvements." 

Park  City  (P.  O.  Knoxvllle),  Tenn.— 
Contract  soon  to  be  let  for  constructing 
sewer  laterals.     Address  City  Clerk. 

Palnesvllle,  Ohio. — Sanitary  sewers  cost- 
ing $35,000  are  contemplated  in  the  new 
year.  Address  Director  Public  Service. 
F.  N.  Downer,  City  Engr. 

Flint,  Mich. — Recommendations  of  the 
city  engineer,  E.  C.  Shoecraft,  for  con- 
structing next  year  storm  sewers  cost- 
ing $89,000,  and  sanitary  sewers  $48,000, 
has  been  adopted  by  the  Common  Council, 
and  the  city  engineer  authorized  to  pre- 
pare specifications  and  plans. 

Hillsdale,  Mich.— State  Board  of  Health, 
Lansing,  has  ordered  the  city  to  Improve 
the  sewerage  system. 

Oak  Park,  III. — About  3%  miles  pipe 
sewers,  costing  $23,923,  contemplated  in 
the  new  year.  Address  Board  Local  Im- 
provements. 

Pierce,  Neb. — Election  to  be  held  Dec. 
14  to  vote  $20,000  bonds  to  construct  a 
sewer  system. 

Aurora,  Mo. — Election  to  be  held  In 
January  to  vote  bonds  to  construct  sani- 
tary sewer  system,  erect  Jail  and  public 
park  improvements.     T.  A.  Miller,  Mayor. 

San  Marcos,  Tex. — San  Marcos  Sewer 
Co,  has  filed  plans  for  approval  for  a  sew- 
age disposal  plant  to  cost  $5,000. 

Seattle,  Wash. — Council  has  adopted 
resolutions  to  construct  sewers  in  Fair- 
mount  Avenue  and  other  streets.  A.  H. 
Dimock,  City  Engineer. 

Seattle,  Wash. — City  Engineer  A.  H. 
Dimock  has  submitted  to  Board  Public 
Works  estimate  of  cost  of  constructing 
sewers  in  Fairmont  Avenue  at  $60,893. 

Streets  and  Sewers  Committee  of  City 
Council  has  recommended  adoption  of 
resolutions  providing  sewers  in  West  and 
North  Fiftieth  Streets;  cost  $68,619. 

La  Grande,  Ore. — Contracts  will  be  let 
early  in  the  new  year  for  extensions  to 
sewer  system  to  cost  $16,000,  L.  D.  How- 
land,  City  Engineer. 

Alhambra,  Cal. — Election  soon  to  be 
held  to  vote  on  constructing  a  sewer  sys- 
tem costing  $85,246  and  a  disposal  plant 
costing  $400,000  for  the  use  of  Alhambra. 
Pasadena  and  South  Pasadena.  Charles 
E.  Hewes,  CMty  Engr. 

Long  Beach,  Cal. — Contracts  will  be  let 
about  February  for  constructing  sewers 
in  lateral  sewer  districts.  E.  J.  Hargis, 
(jommissioner  Public  Works. 

San  Francisco,  Cal. — Plans  approved  by 
Board  of  Works  for  sewer  system  to  be 
constructed  in  South  Bay  View  District; 
cost  $55,000. 

Ottawa.  Ont. — The  Rideau  River  Inter- 
cepting sewer  is  to  consist  of  6700  ft.  48 
in,,  2195  ft,  54  In.  and  6605  ft,  60  in.  pipe, 
and  cost  $300,000.  R.  S,  &  A.  Shea.  De- 
signing Engineer,  820  New  Berks  Build- 
ing, Montreal,  Que.;  F.  C.  Askwith,  City 
Engineer. 

Toronto,  Ont. — Commissioner  Harris  has 
submitted  a  report  to  the  Works  Com- 
mittee recommending  construction  of  two 
sewers  in  Queen  Street  from  Pape  Avenue 
to  Leslie  Street,  at»a  cost  of  $56,500,  one 
to  be  a  storm  sewer. 

BIDS     DESIRED. 

Needham,  Mass. — Until  Dec.  8  by  Met- 
ropolitan Water  and  Sewerage  Board, 
Ashburton  Place,  Boston,  for  sewers  In 
Needham:  Section  103,  a  high  level  sewer, 
including  5915  ft.,  24  x  27-In.  concrete 
sewer,  40  cu  yd,  brick  masonry,  2600  cu. 
yd.  concrete  masonry,  200  cu,  yd.  rock 
excav.  Section  104,  concrete  sewer.  3370 
ft.,  24  X  27-In.  sewer  In  trench  and  em- 
bankment, and  930  ft.,  27  x  36-In.  rock  and 
earth  tunnel.  60  cu.  yd.  brick  masonry, 
ISOO  cu.  yd.  concrete  masonry.  650  cu.  yd. 
concrete  masonry  In  tunnel,  2500  cu.  yd. 
rock  excav.  in  trench. 

Buffalo,  N.  Y.— Until  Dec.  9  by  Depart- 
ment Public  Works  (George  H.  Norton, 
Acting  Comr.)  for  constructing  sewers  in 
portions  of  Holly  and  Stevens  Streets, 
Norfolk  Avenue  and  other  streets. 
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BRIDGES 


PROPOSED     WORK. 

Lawranca,  Maaa. — City  Council  author- 
ised the  liaue  of  1300.000  additional  bonds 
for  further  work  In  connection  with  con- 
atructlon  of  Central   Bridge. 

FalrflaM.  N.  Y.— Concrete  bridge  is  to 
be  constructed  in  the  spring  over  Maul- 
lanno  Brook  Address  Charles  N.  Rich- 
ardaon,  Falrfleld. 

Perry,  N.  V. — Town  Board  considering 
rebuildliig  Borden  Avenue  Bridge,  at  cost 
of  about  U.OM. 

Bowmanatowm,  Pa. — Reported  Lehigh 
Valley  R.R.  Co.  (E.  B.  Aahby.  Ch.  Engr., 
lU  Liberty  StreeL  New  York.  N.  T.)  will 
erect  a  bridge  over  Lehigh  River. 

Philadelphia,  Pa.— Contracts  for  con- 
atnictlng  following  bridges  will  l>e  let 
some  time  In  December:  At  Annsbury 
Street,  under  tracks  of  North  Pennsyl- 
vania R.R..  solid  waterproof  floor,  through 
girder  type,  on  concrete  abutments,  cost 
i4t.0M;  on  line  of  Orthodox  Street,  over 
Ftankford  Cr<^ek,  steel  structure,  encased 
In  concrete.  4«  ft.  wide  and  78  ft.  between 
abutments,  coat  ITS.OOO;  removing  bridge 
a.fd  er«<-iinK  new  atructure  on  line  of 
r>l«mon<l  .'•■irfft  over  Iracka  of  Connecting 
K  It.,  conrrrie  and  ateel  girder  type.  170 
ft  in  lencth.  coet  t7S,040.  Address  Chief 
Bureau  of  Surveys. 


Miami,  Fla. — Bee  "Hydraulic  Construc- 
tion and  River  Improvementa." 

Mlamlaburg,  Ohio. — Plans  of  Morgan 
KnglneertnK  Co.  of  Dayton  approved  for 
cnnstructing  bridge  over  Miami  River  at 
Sycamore  Street,  which  Flood  Conserva- 
tion Commission  propose  erecting. 

Yeungatown,  Ohio.— City  Council  voted 
to  Issue  tS.MO  bonda  for  painting  and  re- 
pairing Spring  Common  and  Center  Street 
Vtadoct. 

Cltjr  Coundl  recently  adopted  report  of 
Ftank  Llllle.  City  Engr.,  on  rebuilding 
East  Federal  Street  Bridge,  and  author- 
ising laglalatlon  directing  City  Solicitor 
to  bare  preeent  plana  aubatltuted  for  court 
vtadoct  plana  recently  approved.  So 
(artber  action  can  be  taken  until  previous 
~*~  1  are  thrown  out.  Bridge  Is  to  be 
girder  and  I-beam  conatructlon  with 
concrete  floor.  Width  between  curbs  42 
ft.  and  sidewalks  S  ft.:  coat  estimated  at 
aboot  im.DM,  Plana  being  prepared  for 
Booth  Avenoe  approach:  cost  of  this  ap- 
proach to  be  diared  between  city  and 
atraet  railway. 

■vanavllle,  Ind. — Plans  being  prepared 
br  Herman  Laub.  Pttuburgh.  Pa.,  (or 
ooootructlng  bridge  over  Ohio  River 
atovl  •  miles  (ram  Bvansvllle:  coet  about 
HM.Mt.  Chamber  of  Commerce.  Evans- 
vina,  reported  Interaated. 


Cerro  Gordo  County— Two  30-ft.  con- 
crete deck  girder  skew,  a  40-ft.  concrete 
deck  girder  and  40-ft.  pony  truss  skew 
bridge,  wood  Iloor  and  concrete  abut- 
ments. U.  E.  Robertson.  County  Engi- 
neer, .Mason  City.  „.,.,.,.,_ 

Winneshiek  County— Two  20-ft.  I-beam 
apan  bridges,  concrete  floor  and  abut- 
ments. W.  M.  Lee,  County  Engineer, 
Decorah. 

Chickasaw  County— Three  16-ft.  one 
each  32-ft.,  24-ft..  22-ft.,  20-ft.,  26-ft., 
24-ft.  I-beam  bridgres,  two  45-ft.  and  two 
BO-ft.  pony  truss  bridges,  concrete  floor 
and  abutments,  and  four  box  culverts.  A. 
F.  Kemman,  County  Engineer,  New 
Hampton. 

Palo  Alto  County — One  50-ft.  pony  truss 
bridge  with  concrete  floor  and  abutments. 
T.  R.  Martin,  County  Engineer.  Emmets- 
burg. 

Bremer  County-^Harmon  Street  bridge 
to  be  constructed  over  Cedar  River  In 
Waverly,  to  consist  of  three  120-tt.  spans, 
18-ft.  roadway  and  one  6-ft.  sidewalk, 
with  concrete  floor  and  abutments.  C.  A. 
Cool,  County  Engineer,  Waverly. 

Manchester,  Iowa. — Contract  to  be  let 
some  time  this  winter  for  constructing  a 
30-ft.  I-beam  bridge,  18-ft.  roadway,  con- 
crete floor  and  abutments,  and  two  20-ft. 
I-beam  bridge,  18-ft.  roadway,  concrete 
floor  and  abutments.  Henry  Klaus,  County 
Engineer,  Manchester. 

Mount  Pleasant,  Iowa.— Contract  will 
probably  be  let  in  January  by  County 
Commissioners  for  21  culverts  and  small 
bridges,  plans  for  which  are  now  being 
prepared.     C.  E.  Smith,  County  Engineer. 

Yankton,  S,  D,— <;itizens  of  city  voted 
$300,000  bonds  to  -  aid  in  constructing  a 
railroad  bridge  over  Missouri  River. 

Miami,  Okla. — Contract  will  soon  be  let 
by  County  Comrs.  for  constructing  60  ft. 
steel  span  bridge  with  concrete  floor  and 
abutments  over  Upper  Horse  Creek. 
Citizens  recently  voted  $85,000  bonds  for 
constructing   bridges. 

Purcell,  Okla,— County  will  vote  on 
issuing  JIOO.OOO  bonds  for  constructing 
bridges. 

La  Center,  Wash. — Plans  being  prepared 
by  W.  A.  Schwarz.  County  Engr.,  at  Van 
Couver,  for  constructing  steel  bridge  over 
Lewis  River  at  La  Center:  cost  about 
}10,000. 

'  Portland,  Ore, — The  Southern  Pacific 
Company  will  construct  the  Holgate 
Street  Viaduct,  which  is  a  steel  post  and 
plate  girder  viaduct,  with  earth  fill  ap- 
proaches: cost  )55,000. 

Salem,  Ore. — County  Court  of  Polk  and 
Marion  Counties  have  decided  to  build  a 
new  bridge  across  Willamette  River  at 
Salem.  Present  bridge  is  steel,  780  ft. 
long  exclusive  of  approaches,  and  it  is  ex- 
pected the  new  bridge  will  cost  approx- 
imately $200,000.  Max  Gehlhar,  County 
Clerk.  Salem,  will  give  additional  infor- 
mation. 


Tillamook, 
Roads." 


Ore.— See 


"Paving      and 


BIDS     DESIRED, 

Camptown,  Pa,— Until  Dec.  14  by  Board 
Commissioners  Public  Grounds  and  Build- 
ings, Harrisburg,  for  constructing  bridge 
over  Wyalusing  Creek  at  Camptown  in 
Wyalusing  Township,  Bradford  County, 
to  be  180  ft.  span.  18  ft.  roadway,  one  5-ft 
sidewalk,  two  concrete  abutments  creo- 
soted,  and  concrete  pavement.  David  A. 
Keefe,  Consulting  Engineer,  Athens. 

Phoenlxvllle,  Pa.— Until  Dec.  21,  by 
County  Commissioners  of  Chester  and 
Montgomery  Counties  at  Norrlstown  for 
constructing  a  reinforced-concrete  arch 
bridge  of  flve  spans  over  Schuylkill  River, 
connecting  Phoenixvllle  and  Mont  Clare, 
advertised  In  Engineering  Record. 

o.»*l"""'?lP'"*'   f.'-—^^"    "Sewerage    and 
Sewage  Disposal." 


Illinois. — By  State  Highway  Commis- 
sion, Springfield,  for  constructing  bridges, 
as   follows: 

Until  Dec.  15,  Watseka,  Tower  Bridge, 
reinforced-concrete,  50  ft.  span,  16  ft. 
roadway,  in  Belmont  Township.  Engi- 
neer's estimate  $2,800. 

Bridge  No.  41,  reinforced-concrete,  50 
ft.  span,  18  ft  .roadway,  Stockland  Town- 
ship.    Engineer's  estimate   $2,790. 

Bridge  No.  12,  reinforced-concrete,  60 
ft.  span,  18  ft.  roadway,  Artesia  Town- 
ship.    Engineer's  estimate  $3,430. 

Brown  Hill  Bridge,  reinforced-concrete, 
16  ft.  span,  24'  ft.  roadway.  Loda  Town- 
ship.     Engineer's   estimate   $1,075. 

Bridge  No.  1  (Centennial)  alternate 
plans  for  constructing  either  a  reinforced- 
concrete  or  steel  bridge  on  reinforced- 
concrete  abutments:  2  concrete  spans,  ' 
60  ft.,  or  one  steel  span  120  ft.;  18  ft, 
roadway,  Douglas  Township.  Engineer's 
estimate.  Including  piles  for  reinforced- 
concrete  bridge,  $10,410;  for  steel  bridge 
$7,560. 

Reconstruction  of  Bridge  No.  137,  be- 
tween Belmont  and  Milford  Townships, 
one  creosoted  timber  abutment  and  one 
reinforced  concrete  abutment,  steel  I- 
beam  approach  spans,  furnishing  and 
placing  new  steel  joists  on  present  119  ft. 
steel  span,  and  reflooring  entire  bridge 
with  creosoted  plank.  Engineer's  esti- 
mate,  including  piles,    $5,990. 

Knuth  Bridge  No.  17,  reinforced-con- 
crete, 50  ft.  span,  18  ft.  roadway,  Loda 
Township.  Engineer's  estimate,  $2,510. 
Benj.  Jordan,   Co.   Supt.  Highways,   Wat- 

Until  Dec.  18,  Bcllflower,  Becker  Bridge, 
steel,  3  spans  110  ft.  each,  16  ft.  roadway, 
Lexington  Township.  Engineer's  esti- 
mate $13,690.  R.  O.  Edwards,  Co.  Supt. 
of  Highways,   Bellflower. 

Lawrence,  Kan. — Reported  desired  un- 
til Dec.  14  by  County  Commissioners  (H. 
Broeker,  Clk.)  for  constructing  118  ft. 
span  steel  truss  bridge  with  concrete 
floor  over  Wakarusa  River,  6  miles  south- 
east of  Lawrence. 

Tekamah,  Neb, — Reported  desired  until 
Dec.  18  for  three  concrete  culverts  from 
the  Burt-Washington  Drainage  Dist.,  to 
consist  of  1600  cu.  yd.  concrete  and  200,- 
000  lb.  steel.  Address  Towl  Engr.  Co., 
1122  City  Natl.  Bank  Bldg.,  Omaha. 

Clarksville,  Tex. — See  "Paving  and 
Roads." 

San  Josi,  Gal. — Until  Dec.  6  by  County 
Board  Supervisors  (Henry  M.  Ayer, 
Chmn.)  for  constructing  reinforced  con- 
crete culvert  on  Edmonston  Ave.  near 
Morgan  Hill. 

VIsalla,  Cal. — Reported  desired  until 
Dec.  7  by  County  Board  Supervisors, 
Visalia,  for  constructing  two  concrete 
bridges,  one  near  Orosi  and  the  other 
west  of  Dlnuba  on  Kingsburg  Road. 

PRICES     AND     LETTINGS. 

•klndicates  award  of  contract. 

Los  Angeles,  Cal. — Lowest  bid  for  con- 
structing 60-ft.  plate  girder  bridge  with 
concrete  floor  and  abutments  over  San 
Jos6  Creek,  on  Lemon  Grove  Avenue,  sub- 
mitted by  Edgar  T.  Wheeler  Co.,  at  $7,190. 

San   Francisco,  Cal. — See  "Railroads." 


r^y  o,    ,•  ^■•~^"'»'  '■eporta   state   until 
r^hh  ^ V'i',*'  .CommlsslOTiers  of  Fulton  and 
n^l.^"!"."!"*?'     '"     '^""<»"     Commission 
-.-  -  Rooms,    Atlanta,    on    both    concrete    ami 

Contract  recently  steel  bridge  ove^  ChattahSochee  River  Sn 
Mason  and  Turner  Ferry  Road.  W  A 
Hansen,  Jr..  Supt.  Co.  Pub  Wks.,  Atlanta; 


Lanaing,   Mich,- Until  Dec.  9  by  Frank 

«r.?c'',f;;i"'.'"*l''  "'Khway  Comr.rforcon- 
atructlng  trunk  line  bridge  No  37  over 
Ford      River.      Wells      Township       De^fl 

Sv!iri?'  l^  ™"'""'  °'  •"'o  90-ft.!' through 
riveted,  Warren  trusses,  with  IS^ft    road 

on"/'  n..."  '■*'"""-<=«<J  concrete  abutmeifts- 
?rcrS^J"n  """*.'!.  P'^r.and    reinfor"ced 


Ootrelt,  Mich. — City  Council  voted  to 
direct  Comr.  Public  Works  to  have  plans 
mpared  (or  a  temporary  and  permanent 

aararded  rsactnded. 

Monroe,  Mich/— Election  to  be  held  Dec. 
(  to  vole  on  constmcting  two  bridcea 
over  River  Raisin.  Fred  M.  Kaeasbach. 
City  Clerk. 

Mllwsttkae,  Wls^-4Sonie  time  durina  the 
ne«t  year  a  bridse  is  to  be  built  over 
rpr>er  Milwaukee  River  at  HUte  Street. 
J.  C.  Pinner.  Jr.  Superintendent  Bridces 
and  Public  Buildiogs.  -    ^    ,„^,    „„„    reiniorced 

Burilngton,  Iowa.  -  Construction  of  a3Sr.5i*K"°f:'"8a^e%,'"lI^c'a\^abS'°™""°" 
brtdaa  acroaa  railroad  tracks  on  Dank- 
yard!  Lane  ia  contemplated  by  city. 
eoanty,  local  traction  company  and  Bur- 
UggJw^R-R;   <T.   B.   Calvert.   Ch.    Engr.. 

lean.— Plana  being  preparml  and  con- 
tract* Boon  to  be  let  by  Iowa  Highway 
roinmlaelon.  Dea  Moines,  for  constructing 
fon«win«  bridgea: 

^nrankltn  County— M-ft.  I-beam  bridge: 
one  75-(t.,  «-(t  and  M-ft.  pony  truss 
bridge,  concrete  floor  and  abutmenu  In 
aaeiinaa.  A.  O.  Baker,  County  Engineer, 
oampvoB. 

^I^KS  '^wnty--'".   •  >— m  spans  and 
••■••    brldnes.    with  rtoors    and 

alKKmenta.     W.  L.    ;  '"ounty  En- 

Stneer.  Creaco. 


PAVING  AND  ROADS 


PROPOSED     WORK. 

Long  Beach,  L.  I.,  N.  V.— Charles  H. 
HiKKins.  30  Church  Street,  New  York,  Is 
engineer  for  the  boulevard  which  H.  C. 
Prichard,  Room  506,  10  East  Forty-third 
Street.  New  York,  contemplated  building 
from  Oceanslde  to  Long  Beach,  to  be  100 
ft.  wide,  having  a  20-ft.  parkway  in  cen- 
ter and  a  40-ft.  roadway  at  either  side. 
Boulevard  is  to  be  carried  over  Hog  Isl- 
and Channel  and  Long  Beach  Channel  by 
steel  bridges;  cost  $400,000.  Town  Board 
of  Hempstead  has  been  petitioned  for 
right-of-way. 

Bladenboro,  N,  C^Citizens  of  Bladen- 
boro  Township  voted  $25,000  bonds  for 
road   improvements. 

Moorehead  City,  N.  C. — Street  Improve- 
ment bonds  for  $16,000  will  be  sold  Dec.  9 
by  M.  L.  Willis,  Secy.-Treas. 

Athens,  Ga, — City  Council  voted  to  con- 
struct sidewalks  on  Cobb,  Strong  and 
Dougherty  Streets. 

Clearwater,  Fla. — Citizens  of  Pinellas 
County  voted  $715,000  bonds  for  road  im- 
provements. 


MetXpollian'  I^irk  '^.^i^?*  "'^  '/,«."""  ^Suree  of  four  lowest  bids  opened  Nov.  22  by 
for  COM  ructlng  a  rei^r^i^J?"'  "  Bfacon  Street,  Boston  (John  R.  Rablin.  Engineer). 
North  Beacon  Rtrll.iT^*''  concrete  bridge  and  approaches  over  Charles  River  at 
M  Gibson Xeetnor;»,^«.'^*V],,^,?!l'°"  »"''  Watertown:  (a)  A.  G.  Tomasello, 
Inc..  Sprlngfleld  1119  680*, V>V\"'^^2  (awarded  contract);  (b)  Fred  T.  Ley  &  Co., 
1124,011-  (d)  H  P  ^,;„„.'.'''^„<^°'*'"'^n  Brothers,  Peari  and  Marginal  Streets.  Chelsea, 
♦i«,«ii,  iO)  H.  P.  Converse  &  Co..  88  Broad  Street.  Boston,  $128,091. 

Concrete  bridge  and  iinr.,.»..i.  *<^)  (b>  (c)  (d) 

ZO.WX  eu.  ydTmng''mTe™ff.''" ^^'-'''A'.  »»^'^''»«2  »"'»«»-5«  ^'^'^^SS? 

5  iw!  !,"•   'V  concrete  piles. ..'.'.'.'] 

Im  ?ft  ^,1  '?»<'»ay  surfacing     ;  ; ;  :;•;•• 

30O     n    V,-  ■'™'k5'  <Ml«estoni ... 

7Sft  .,?•  lli   curved  edgestone. . .     

.  .^i^  '^-   K''    (franlte  flagging  

I.20f)  sq.  yd.   granolithic  walks' 


0.56 
3.00 
3.80 
1.85 
2.00 
1.50 
2.00 


0.48 
1.50 
2.75 
1.85 
2.25 
1.25 
1.30 


0.60 
1.60 
3.20 
1.80 
2.50 
0.70 
1.10 


0.75 
1.30 
3.44 
1.00 
1.2S 
0.(7 
1.32 
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De  Land,  Fla. — Bd.  County  Commis- 
sioners sold  about  $400,000  Halifax  River 
Special  Road  Dist.  bonds. 

Sebring,  Fla.  —  About  $350,000  Road 
Dist.  No.  5  De  Soto  County  road  bonds 
sold  by  Comrs.   of  Dist. 

Mobile,  Ala. — Nicol  &  Hume  of  Mobile 
are  engineers  for  proposed  highway  be- 
tween Mobile  and  Baldwin  Counties,  to 
cost  $105,000,  about  seven  miles  of  All, 
with  a  bridge  and  two  ferries,  are  included 
in  the  improvement.  Mobile  County  has 
provided  her  share  of  the  cost:  an  elec- 
tion is  to  be  held  in  Baldwin  County  to 
vote  her  share.  J.  H.  Webb.  Chairman 
Committee.  Alabama  -  Mississippi  Gulf 
Coast  Highway  Commission. 

Palnesvllle,  Ohio — Brick  and  concrete 
pavement,  costing  $45,000,  is  contem- 
plated in  the  new  year.  Addres.s  Director 
Public  Service.     F.  N.  Downer,  City  Engr. 

Springfield,  Ohio. — Bonds  for  $7,000  will 
be  sold  Dec.  13  by  W.  J.  Barrett,  City 
Aud.,  for  improving  portions  of  East  High 
Street. 

Washington  C.  H.,  Ohio. — Bonds  for 
$16,300  will  be  sold  Dec.  20  by  John  N. 
McFadden,  City  Aud.,  for  improving  por- 
tions of  East  Court  Street  with  asphalt. 

Evanston,  III. — Next  year  the  city  con- 
templates paving  about  120,000  sq.  yd. 
with  brick,  costing  $300,000,  and  three 
systems  of  storm  water  and  house  drain- 
age sewers,  aggregating  approximately 
$150,000.  Contract  for  82,000  yd.  of  above 
paving  will  probably  be  let  in  December. 
Address  I.  C.  Brower.  Comr.   Pub.  Wks. 

Oak  Park,  III.— About  11  miles  asphaltic 
concrete  pavement,  to  cost  $480,827:  one- 
quarter  mile  sheet  asphalt,  cost  $7,085,  and 
three-eighths  of  a  mile  of  concrete  pave- 
ment, to  cost  $7,796,  contemplated  in  the 
new  year.  Address  Board  Local  Improve- 
ments.    W.  F.   Sargent,  City  Engr. 

Missouri  Valley,  Iowa. — About  forty 
blocks  are  to  be  paved  on  various  streets, 
including  Third,  Fourth,  Fifth  and  other 
streets:  material  not  decided.  Price  & 
McCormack,  Engineers,  Missouri  Valley; 
S.   R.   Williams,   City  Clerk. 

Storm  Lake,  Iowa. — Contract  will  be  let 
about  February  for  the  60,000  sq.  yd.  of 
paving;  material  not  yet  selected.  J.  E. 
Buland.  City  Clerk. 

Fergus  Falls,  Minn.— Reported  city  in- 
tends purchasing  a  heavy  road  roller  and 
probably  a  rock  crusher  for  street  im- 
provements. 

Little  Falls,  Minn.— The  sum  of  $40,000 
has  been  appropriated  tor  constructing 
roads  and  bridges  in  Morrison  County 
during  the  new  year.  ..\.  J.  Fenn.  District 
Engineer,  Highway  Commission,  Littl* 
Falls. 

St.  Paul,  Minn. — City  Council  reported 
to  be  in  favor  of  paving  143  blocks  on 
Twelfth,  Temperance  and  other  streets 
during   1916. 

Norfolk,  Neb. — In  the  spring  the  city 
plans  to  pave  about  50  blocks.  H.  H. 
Tracy,    City  Engr. 

Billings,  Mont. — An  election  will  proba- 
bly held  in  January  to  vote  on  issue  of 
$175,000  bonds  for  highway  improvements 
in  Yellowstone  County. 

Lexington,  Mo.— Citizens  voted  $49  000 
bonds  for  improving  roads  in  Waverly 
Special  Road  Dist.  in  east  end  of  La- 
fayette County. 

Springfield,  Mo. — Citizens  of  Bolivar 
Special  Road  Dist.  voted  $45,000  bonds 
for  road  improvements. 

Batesvllle,  Tex. — B.  H.  Erskine,  Sr., 
Commissioner  Precinct  No.  3,  writes  citi- 
zens Nov.  2  voted  $40,000  bonds  for  road 
improvements,  but  nothing  further  will  be 
done  about  the  matter  until  April,  1916. 

El  Paso,  Tex. — Attorney  General  has 
approved  $300,000  county  road  bonds. 

Galveston,  Tex. — Election  soon  to  be 
held  on  following  bond  issues:  $250,000  for 
paving,  draining  and  improving  streets; 
J200,000  repairing,  restoring  or  submerg- 
mg  water  mains  across  Galveston  Bay; 
$300,000  for  repairing,  restoring  and  im- 
proving streets. 

Santa  F6,  N.  M. — Luna  County  road 
bonds  amounting  to  $100,000  have  been 
sold:  $25,000  will  be  available  the  first  of 
the  year  for  road  improvements. 

Ellensburg,  Wash.— County  Engineer,  in 
a  report  to  Kittitas  County  Comrs.,  esti- 
mates cost  of  highway  to  be  constructed 
between  Ellensburg  and  Wenatchee,  dis- 
tance of  20  miles,  at  about  $200,000. 

Seattle,  Wash.— City  Council  voted  to 
pave  N.  Forty-ninth  Street,  Beacon  Ave- 
nue, Second  Avenue  W.  with  sandstone 
block;  W.  Wheeler  Street,  and  for  con- 
crete sidewalks  on  p'irst  Avenue  N.  and 
Twenty-ninth  Avenue  N.  E. 

Plans  approved  by  Bd.  Pub.  Wks.  for 
paving  Prospect  Street  and  Seventh  Ave- 
nue N.  and  for  concrete  walks  on  Dey 
Avenue. 

Plans  and  specifications  submitted  to 
Bd.  Public  Wks.  by  A.  H.  Dimock.  City 
Engineer,  for  grade  and  concrete  walks 
on  E.  Fiftieth  Street  and  paving  Burke 
Avenue:   cost  $61,000. 

Albany,  Ore.— City  Council  voted  to 
hard  surface  Washington  .Street ;  cost 
about   $9,149. 


Astoria,  Ore.  —  Warrenton  -  Clatsop 
County  Road  Dist.  voted  in  favor  of  a  tax 
levy  to  raise  about  $25,000  for  construct- 
ing section  of  Columbia  Highway. 

City  Council  voted  to  i)ave  Thirty- 
sixth,  Thirty-seventh  and  Duane  Streets. 

Hlllsboro,  Ore.  —  Washington  County 
Comrs.  considering  constructing  Beaver- 
ton  -  Hlllsboro  -  Forest  Grove  Highway; 
cost  about   $25,000, 

Portland,  Ore. — City  Council  consider- 
ing paving  Ainsworth  Avenue;  cost  about 

?14,000. 

Tillamook,  Ore. — County  Comrs.  have 
included  in  the  1916  budget  about  $173,389 
for  constructing  roads  and  bridges  in 
Tillamook  County. 

Warrenton,  Ore. — Citizens  of  Warren- 
ton Road  Dist.  voted  a  tax  levy  to  pro- 
vide $25,000  for  road  improvements. 

Ross.  Cal. — Town  Trustees  are  planning 
street  improvements  costing  $20,000. 

Santa  Monica,  Cal. — City  Council  voted 
to  construct  a  concrete  road  from  Colo- 
rado Avenue  to  Santa  Monica  Canyon,  at 
a  cost  of  about  $50,000. 

Nogales.  Ariz. — Road  bonds  amounting 
to  $150,000  will  be  sold  Dec.  14  by  Bd. 
.Supervisors,  advertised  in  Engineering 
FCecord. 

Appleton,  Idaho. — Citizens  voted  $25,000 
bonds  for  constructing  bridges  and  roads 
during  the  coming  year. 

Lewlston,  Idaho. — C.  J.  Vassar,  County 
Surveyor,  directed  to  make  surveys  for 
the  John  Kennedy  Road  on  Upper  Tom 
Muriel  Creek;  cost  $20,000. 

Preston,  Idaho. — County  Comrs.  consid- 
ering issuing  $150,000  bonds  for  construct- 
ing roads. 


Seattle,  Wash. — Reported  desired  until 
Dec.  21  by  County  Commissioners  (Byron 
Phelps,  Clk.)  for  constructing  Perma- 
nent Highway  No.  13,  between  Enum- 
claw  and  the  La  Fromboise  Road;  prob- 
able cost  $22,000. 

Seattle,  Wash. — See  "Hydraulic  and 
River  Improvements." 

Ontario,  Cal.— Until  Dec.  6  by  R.  O. 
Brackenridge.  City  Clk.,  for  paving  with 
concrete  portions  of  A  Street,  Bon  View 
and  Euclid  Avenues,  in  all  about  511,000 
sq.  ft.     B.  B.  Mann,  City  Engr. 


BIDS      DESIRED. 

Buffalo,  N.  Y. — Until  Dec.  7  by  Depart- 
ment Public  Works  (George  H.  Norton. 
Act.  Comr.)  for  paving  portions  of  Sussex 
Street,  Exeter  and  Durham  Avenues  and 
other  streets. 

Tuckahoe,  N.  Y — Reported  desired  until 
Dec.  6  by  John  Matthews,  Town  Supt.  of 
Highways,  at  office  of  Town  Clerk, 
Tuckahoe,  for  improving  portions  of  Cali- 
fornia Road. 

Miami,  Fla. — Local  reports  state  bids 
desired  until  Dec.  16  for  treating  with 
liquid  asphalt  portions  of  Avenue  H,  and 
Dan,  Twenty-fifth  and  numerous  other 
streets.     Address  City  Clerk. 

Bay  MInette,  Ala. — Until  Dec.  14  by 
County  Commissioners  for  grading,  drain- 
ing and  surfacing  with  sand  clay  portion 
of  Eastern  Shore  Road;  cost  $11,158.  W. 
S.   Keller,    State  Highway  Engr. 

Bolton,  Miss. — Reported  until  Dec.  13  by 
Highway  Commissioners  (C.  M.  Farr, 
Secy.)  for  5  miles  of  gravel  roads  and 
streets  in  District  No.  2. 

Boonvllle,  Miss. — Reported  desired  until 
Dec.  6  by  County  Commissioners  for  grad- 
ing and  surfacing  7  miles  of  road. 

Starkvllle,  Miss.— Until  Dec.  15  by  P. 
G.  Sudduth,  Mayor  and  Board  of  Alder- 
men, for  paving  advertised  in  Engineer- 
ing Record.  E.  C.  Thomas,  Engr.  Nash 
Bldg.,    Starkville, 

Washington  C.  H.,  Ohio.— Until  Dec.  11, 
by  Ray  Maddock,  Clk.  Dir.  Pub.  Service, 
for  furnishing  material  and  improving  por- 
tions of  Yeoman,  Main  and  Hinde  Streets. 
Bids  desired  on  boulders,  crushed  stone, 
and  top  dressing,  concrete,  asphaltic 
macadam,  sheet  asphalt,  bitulithic,  hard 
burned  brick  and  other  material.  Bonds 
for  $20,000  for  this  work  will  be  sold  Dec. 
20  by  John  R.  McFadden,  City  Aud. 

Angola,  Ind. — Until  Dec.  15  by  Roy 
Hirst,  City  Clerk,  for  18.000  sq.  yd.  pave- 
ment on  North  Wayne  Street,  advertised 
in  Engineering  Record.  C.  F.  Powers, 
City  Engr. 

Sault  Ste.  Marie,  Mich. — Until  Jan.  13 
by  County  Road  Commission,  as  a  whole 
or  separately,  for  constructing  approxi- 
mately 22%  miles  roads,  limestone  and 
trap  rock,  with  14-ft.  metaled  roadway, 
and  24  ft.  between  side  ditches.  Herbert 
L.  Parsille,  Co.  Clk. 

Des  Moines,  Iowa. — Until  Dec.  8  by 
City  Council  for  paving  with  8  in.  Port- 
land cement  concrete  portions  of  Lincoln 
Place,  Thirty-third,  Thirty-fourth  and 
other  streets,  in  all  about  18,319  sq.  yd. 
Horace  Susong,  City  Clk. 

Pine  CItv,  Minn. — Reported  desired  un- 
til Dec.  10,  by  W.  H.  Hamlin,  Co.  Aud., 
for  constructing  the  Elwell  Road.  Prob- 
able cost  $53,710. 

St.  Paul,  Minn. — Reported  desired  until 
Dec.  13,  by  Aug.  Hohenstein,  City  Pur- 
chasing Agent,  for  improving  portions  of 
Oxford,  Rondo,  and  other  streets. 

Clarksville,  Tex. — Until  Dec.  9  by 
George  Morrison,  County  Judge,  for  con- 
structing system  of  highway,  including 
bridges,  culverts,  etc.,  for  Road  Dist.  No. 
1  Red  River  County.  Probable  expendi- 
ture $300,000. 

Prosser,  Wash. — Reported  desired  until 
Dec.  20  by  State  Highway  Board.  Olym- 
pia  (William  R.  Roy,  Secy.),  for  improv- 
ing about  111/2  miles  highway  between 
Kiona  and  Richland,  Benton  County.  T. 
J.  Wright,   Co.  Engr.   Prosser. 


PRICES     AND      LETTINGS. 

iflndicates  award  of  contract. 

■*Long  Island  City,  N.  Y. — Contract  for 
repaying  Rockaway  Boulevard,  from 
Park  Avenue  to  Remsen  Avenue,  Rock- 
away  Beach,  with  granite  block,  awarded 
by  Borough  President  Connolly  to  Henry 
J.  Mullen  Constr.  Co.,  Flushing,  at  $57,- 
456.     Bids  for  this  work  received  Sept.  30. 

-t^Jersey  City,  N.  J.— Contract  for  re- 
paving  Old  Bergen  Road  with  asphalt 
awarded  by  City  Comrs.  to  Crichfleld 
Constr.   Co. 

itMount  Holly,  N.  J. — Contracts  award- 
ed by  James  Logan,  Engineer,  11  Main 
Street,  Mount  Holly,  for  waterbound 
macadam  pavement  to  Manwaring  & 
Cummins,  1326  Chestnut  Street,  Philadel- 
phia, Pa.,  at  $5,710  for  Vincetown  and 
Buddtown  Road,  about  13,280  sq.  yd.,  and 
$4,579  for  Vincetown  and  Eayerstown 
Road,  about  10,648  sq.  yd.  Other  bidders: 
Joseph  F.  Burk,  Plainfield,  N.  J.,  $7,702 
and  $6,174  respectively;  The  Juniata  Co., 
Philadelphia,  Pa.,  $8,234  and  $6,283  re- 
spectively, and  Kelley-McFeely  Co.,  Cam- 
den,  N.   J.,   $9,030  and  $7,134  respectively. 

Newark,  N.  J. — Following  bids  opened 
Nov.  22  by  Roads  Cora.,  Bd.  Chosen  Free- 
holders for  paving  South  Orange  Avenue 
in  Newark  and  East  Orange,  Vailsburg 
section, Glenfleld  Constr.  Co.,  $87,845  (rec- 
ommended for  award);  Northern  Constr. 
Co.,  655  Broad  Street,  $88,140:  Newark 
Paving  Co.,  133  First  Street,  $93,000; 
Ralph  Sangiovanni,  78  Hoyt  Street,-  $99,475. 

♦Contract  for  paving  South  Orange 
Avenue  awarded  Glenfleld  Construction 
Company,  at  $2.36  per  sq.  yd.  for  paving, 
27  cts.  for  excav.  and  $1.15  for  curbing. 
See  totals  given  above. 

Philadelphia,  Pa. — Following  are  low 
bids  opened  Nov.  23  by  Department  of 
Public  Works,  Bureau  of  Highways  (Wil- 
liam H.  Connell,  Ch.)  for  street  improve- 
ments: 

Grading  238,762  cu.  yds..  .lohn  Devlin, 
Jr.,  Hancock  and  Thompson  Streets;  T,  P. 
Lee,  5639  Cherry  Street:  E.  H.  Vare,  Lin- 
coln Bldg.;  Brenner  &  Hope,  Forty-ninth 
and  Marion  Avenue;  C.  A.  Conan,  1345 
Arch  Street;  Harry  Magee.  7131  Grays 
Avenue;  S.  A.  McClay,  Allegheny  Avenue 
and  Tulip  Street;  J.  Joseph  McHugh,  1430 
S.  Penn  Square;  P.  J.  Snyder  &  Co.,  903 
Bailey  Bldg.;  O'Neill  Co..  7911  German- 
town  Avenue:  James  A.  MuUin,  5512  Vine 
Street;  Frank  Curran,  3023  Richmond 
Street;  R.  P.  Bennis,  Chew  and  Price 
Streets;  R.  B.  Wenner,  137  Manheim 
Street;  average  price  31.5  cts.  per  cu.  yd.; 
total  $90,189. 

Asphalt  pavement,  including  6-in.  con- 
crete base.  Barber  Asphalt  Paving  Co., 
Land  Title  Bldg.,  average  price,  $1,074  per 
sq.  yd.;  total  $47,966, 

Vitr.  block  pavement,  including  6-in. 
concrete  base,  Cunningham  Paving  & 
Constr.  Co.,  1345  Arch  Street,  average 
price,  $2,440  per  sq.  yd.;  total  $13,373. 

Granite  block  pavement,  including  6-in. 
concrete  base.  D.  J.  Lynch.  4127  Mantus 
Avenue,  average  price,  $3,650  per  sq.  yd.; 
total  $8,615. 

Asphalt  pavement,  including  6-in.  con- 
crete base,  Barber  Asphalt  Paving  Co., 
Land  Title  Bldg.,  average  price,  $1,433  per 
sq.  yd.:  total  $20,340  . 

Granite  block  pavement  (old  size  block), 
including  6-in.  concrete  base,  average 
price,  $2,923  per  sq.  yd.  (new  size  block), 
$3  883  per  sq.  yd.;  J.  Joseph  McHugh. 
1430  S.  Penn  Square;  .lames  Kane,  4840 
Mascher  Street;    total    $17,783. 

Water-bound  macadam,  3-in.  on  5-in. 
broken  stone  base,  Manwaring  &  Cum- 
mins, 522  Hale  Bldg.;  D.  W.  Anders, 
Heed  Bldg.;  Pugh  &  Hubbard,  731  Wither- 
spoon  Bldg..  average  price,  91.2  cts.  per 
sq.  yd.;  total  $10,127. 

Water-bound    macadam,     on    old    base, 

D.  W.  Anders,  Heed  Bldg..  average 
price  .42  ct.  per  sq.  yd.:  total  $4,332. 

Bituminous  pavement.  Including  5-in. 
concrete  base.  Union  Paving  C^o..  Thir- 
tieth and  Locust  Streets,  average  price, 
$1.63   per  sq.   yd.;   total   $9,989. 

Removal  of  snow:  McNichoI  Pav.  & 
Constr.  Co.,  1923  Cherry  Street;  E.  H. 
Vare,  Lincoln  Bldg. :  Daniel  Bader, 
Forty-eighth  and  Lincoln  Streets;  D.  W. 
Anders,    Heed    Bldg.;    J.    D.    Dorney,    1204 

E.  Montgomery  Avenue;  Harry  Magee, 
7121  Grays  Avenue:  P.  C.  Eisele,  Lincoln 
Bldg.;  P.  J.  Snyder  &  Co..  903  Bailey 
Bldg.;  J.  Gonnelli.  1217  Wilder  Street; 
John  Devlin,  Jr..  Thompson  and  Hancock 
Streets;  T.  D.  Flanagan,  1204  E.  Mont- 
gomery Avenue;  average  price  of  .454 
ct.  per  cu.  yd. 

♦  Lexington,  Ky. — Contracts  for  con- 
structing Nicholasville  Road  awarded  by 
Fiscal  Court,  Fayette  County,  as  follows: 
First  section,  3V4  miles  long,  with  asphalt, 
to  Carey-Reed  Co.,  Lexington,  and  for 
the  second  section,  1%  miles,  with  tarvia, 
to  James  H.  Young  of  Newport,  repre- 
sentative of  Tarvia  Co. 


•Toledo,  Ohio. — Contract  for  macadam- 
izing Otter  Creek  Road,  in  Oregon  Town- 
ship, awarded  by  County  Commissioners 
to   Breymann  &  O'Neill.   Nasby   Building. 

♦New  Albany,  Ind.— Bd.  County  Comrs. 
on  Nov.  24  awarded  contract  for  con- 
structing W.  Seventh  St.  Road  In  New 
Albany  Township  to  W.  F.  Woodruff, 
Louisville.  Ky.,  at  $12,462. 

♦Oklahoma  City,  Okla. — Contract  for 
paving  Fifteenth  and  Fourteenth  Streets, 
Harvey  and  Walnut  Avenues  awarded  by 
City  Comrs.  to  Western  Paving  Co.,  Okla- 
homa City,  at  $29,496. 

♦California,  —  Contracts  awarded  by 
California  Highway  Commission,  Sacra- 
mento, as  follows  for  constructing  state 
highways: 

Imperial  County — Division  VII,  Route 
12,  Section  A,  Holland  Constr.  Co.,  210 
Grange  Building,  San  Diego,  at  $15,600. 

Sonoma  County — Division  IV,  Route  8, 
Section  A,  to  Bates,  Borland  &  Ayer, 
Oakland  Bank  of  Savings  Building,  Oak- 
land. 

♦  Los  Angeles,  Cal. — Contract  for  pav- 
ing 233,700  sq.  ft.  on  Wilton  Place  with 
asphalt  awarded  to  Clark  &  Henery 
Constr.  Co.,  Stockton,  at  $27,435. 

♦San  Francisco,  Cal. — Contract  for  con- 
structing the  first  unit  of  the  beach 
esplanade  awarded  J.  D.  Hannah,  Monad- 
nock  Block  at  $89.50  per  lin.  ft.  and  $5  per 
cubic  yard  for  rubble  wall. 

♦Santa  Ana,  Cal. — Contract  for  paving 
about  5  miles  Placentea  Yorba  Road 
awarded  to  Max  L.  Huberman,  Santa  Ana, 
at  $16,459. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

Bartlesvllle,  Okla. — See  "Miscellaneous." 

Portland,  Ore. — Reported  city  will  pur- 
chase two  automobile  flushing  machines 
for  Street  Cleaning  Department. 

BIDS     DESIRED. 
Bar    Harbor,    Me. —  Local    reports    state 
until    Dec.    15    by    Board    of    Health,    Odd 
Fellows  Block,   for  a  three  and  tive  year 
contract  for  garbage  disposal. 

PRICES     AND      LETTINGS. 

-klndicates  award  of  contract, 

♦  Boston,  Mass. — Contracts  for  snow 
and  ice  removal  (bids  opened  Nov.  15  by 
Edward  Murphy,  Comr.  Pub.  Wks.), 
awarded  as  follows:  District  1,  to  Joseph 
M.  Kiley,  Roxbury,  at  44  cts.  per  cu.  yd.; 
No.  2,  to  Joseph  P.  McCabe  Company,  33 
cts.;  No.  3,  Charles  J.  Jacobs  Company, 
107  Terrace  Street,  .31  cts. ;  Nos.  4  and  5, 
Coleman  Bros.,  Chelsea,  37  cts.  and  M 
cts.,  respectively;  No.  6,  Joseph  Sprissler, 
37  cts.,  and  No.  7,  James  DriscoU  &  Son 
Company,  Brookline,   35  cts. 

♦Atlantic  City,  N.  J. — Farmers  Product 
&  Supply  Co.,  Atlantic  City,  has  secured 
contract  for  collection  and  disposal  of 
garbage. 


HYDRAULIC  CONSTRUC- 
TION   AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Harbor  Improvements-^Boston,  Mass. — 
The  Harbor  and  Land  Commission  has 
submitted  annual  estimates  asking  $250,000 
per  year  for  next  three  years  for  river 
and  harbor  improvements. 

State  Canal  Work  — Albany,  N.  Y.— 
Frank  M.  Williams.  State  Engineer,  has 
subniitted  to  the  Canal  Board  plans  and 
specifications  for  following  contracts: 

Contract  122.  construction  of  highway 
bridge  over  Mohawk  River,  near  Little 
Falls,  at  about  Barge  Canal  Center  Line 
Station  4246  +  42.  Engineer's  preliminary 
estimate  $59,339. 

Contract  No.  21-A,  construction  of 
Barge  Canal,  Erie  Branch,  from  Station 
2449.  about  400  ft.  west  of  the  Genesee 
River,  near  Rochester,  to  about  Station 
255  +  58,  about  442  ft.  from  the  east  end 
of  Contract  6.  Engineer's  preliminary 
estimate  $415,700. 

Contract  29-A,  construction  of  Barge 
Canal,  Erie  Branch,  Section  4,  from  Ster- 
ling Creek  to  the  Herkimer-Oneida  County 
line  east  of  Utlca.  Engineer's  preliminary 
estimate  $162,005. 

Contract  73-A.  completing  construction 
of  Barge  Canal.  Champlain  Branch,  from 
Northumberland  to  Stillwater.  Engineer's 
preliminary  estimate  $432,045. 

Terminal  Contract  51  —  Constructing 
Barge  Canal  Terminal  at  Medina.  Engi- 
neer's preliminary  estimate  $6,3'79. 

Channel  Improvement  —  Miami,  Fla. — 
The  $645,000  city  bond  issue  recently 
voted  has  been  validated.  The  bonds  will 
be  used  as  follows:  $360,000  for  ship  chan- 
nel in  Blscayne  Bay,  according  to  plans 
by  Isham  Randolph,  Harbor  Engineer; 
$40,000  to  finance  municipal  railway  from 
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rarslmaat  psvtes,  MO  eu.  yds.  trench 
dfste  esosv.  ItSO  cu.  yds.  rock  in 
trsBch  drstaa:  repslrlns  washouts  in  the 
IsToaa  asd  constructlnc  about  SOOO  ft. 
toe  protaotion  rock  revetment  on  right 
tank  of  Ksoass  River,  betwe«n  Turner 
~  ■ "  [e  and  Walnut  Grove,  approximately 
cu.  yd.  embankment  in  washouts, 
mmm>  SO.  yd.  revetment  pavinK.  ISOO  cu. 
y«l.  rork  revetment  for  toe  protection  and 
IMa  cu.  yd.  broken  slab,  removed  to  toe 
protection. 

Irrigation — Barstow,  Tex. — Reported  de- 
sired until  Dec.  10  for  oonstructinR  dams, 
reservoirs,  headirotee.  sluice  gates,  etc. 
Ward  Oounly  IrrlKntlon  IMst.  No.  1  (Rob- 
ert U  lIcKnight.  Secy.). 

taawall  ■aattle.  Wash.— Reported  de- 
sired until  Dec.  lO  by  U  B.  Young,  Chmn. 
Bd.  fhib.  Service,  (or  constructing  con- 
crete acawsU.  reconstrucUng  sewers  and 
water   mains    and    paving:    probable   cost 

(i«*.*oa. 

Wavetment  Wall— Campbell,  Cal.— Until 
Ttec.  (  by  Board  County  Supervisors,  San 
Joe#  (Henry  M.  Ayer,  Chmn.),  for  ron- 
stnj<*llng  a  reinforced  concrete  revet- 
ment and  curtain  wall  on  Ixm  Gatos 
Creek  near  Campbell. 

PRICES     AND     LETTINQS. 
Itlndleatr*  award  o/  contract. 

Oradglng  —  Boston,  Mass.  —  Only  bid 
jased  Nov.  24  by  Port  Directors.  Boaton. 
for  dredgtng  l.&OO.OOO  cu.  yd.  material  In 
Rsst  Boston  Flats,  Contract  4<,  submitted 
by  H.  P.  Converse  A  Co.,  M  Broad 
Strset.  Boston,  st  t3T1.2SO. 

filling  snd  Dredging — Boston,  Mass. — 
FbOowInc  sre  bids  opened  Nov.  24  l>y 
Port  Directors,  Boeton.  for  Contract  47, 
dradslng  and  fllllnc  around  same  In  East 
Boston  (a)  2200  lln.  ft.  bulkhead  con- 
struction, (b)170.000  cu.  yd.  dredging  and 
pisring  niUns  beneath  and  around  hulk- 
head:  Bay  State  Dredging  Co..  247  Al- 
buiUe  Avenue.  Boston,  (a)  2S.2  cu.,  (b) 
II.T  cts..  total ,H1,U0:  Coteman  Brothers. 
Peart  Street.  OielMS.  (a)  21  cts.,  (b)  29 
cts.,  total  fM.MO;  H.  P.  Converse  &  Co.. 
n  Broad  Street.  Boston,  (a)  23.»4  cts., 
(b)  UH  cts.,  tots]  tl2S,21S.  . 

*Or*dglng  —  Philadelphia,  Pa.  —  Mayor 
has  signed  the  contract  awarded  to  Bow- 
ers Southern  Dredging  Co.,  Galveston, 
Tax.,  for  dredging  Delaware  channel  op- 
posite Port  Richmond,  at  sbout  175,000. 

#flsr  Imprevemsnts— Bsltlmore,  Md. — 
Coetrscts  awarded  by  Baltimore  A  Ohio 
R.  R  for  constructing  Curtis  Bay  ConI 
Plar  a*  follows:  Pier,  bulkhead  and  dredg- 
lac  to  II.  8.  Kerbaugh.  Inc.,  (  Church 
Strsst.  New  Tork:  grading,  8mlth-Mc- 
Cormlck  Co.,  Northampton  Bank  Build- 
ing. Easton.  I'a.:  coal  dumpers,  McUyler 
Intsrstate  Co.,  Cleveland,  Ohio:  convey- 
las  macblnary,  Robin  Conveying  Belt  Co., 
Naw  Tork.  Total  coat,  according  to  press 
rspans.  about  tl,M«,»M. 

AOaiii  Flarence,  Ala. — Contract  award- 
ed Aliantown  Construction  Company,  Blr- 
ailnBhsm.  for  constructing  the  dam  and 
power  house  on  Cypress  Creek  for  Lauder- 
dale Power  Company  at  tlZ7,5U. 

Wharf  ImpravafiMnts— New  Orleans,  La. 
I'Mlowinc  are  bids  opsaad  Nov.  22  by  iKick 
Board  for  undarsronnd  conduit,  wiring, 
etc,  for  eollon  warebouse:  Marks  EHec- 
irtcal  Constraction  Co.,  I21.(*0:  Barnes 
Klecirtc  Construetlon  Co.,  L,td.,  $21,700. 
and  W.  A.  Mlaell.  |M.M«, 

*Wharf— New  Onsan%  La.— Following 
sro   Mds. opened    Nov,    li  by  Board   Port 


bor,  about  800,000  cu.  yd.,  has  been  rec- 
ommended for  award  (bids  opened  Nov. 
•6  by  U  S.  Engineer's  Offlce.  Cleveland). 
Next  three  lowest  bidders:  Duluth- 
Superlor  DredRlns  Co..  Duluth,  Minn.,  10 
cents:  Ouluth  Marine  Contracting  Co., 
Puluth.  Minn.,  11  cents:  Arthur  E.  Brey- 
mann,  Toledo.  11.9  cents. 

AOraln — Algona,  Iowa.— Following  are 
four  lowest  bliis  opened  Nov.  24  by  County 
("onimisaionurs  for  constructing  drain  No. 
114.  reoulrlPK  about  102,176  ft.  6  to  28 -in. 
tile:  H.  E.  Morton,  Algona,  $47,800 
(awarded  contract);  W.  H.  DeLong  Fer- 
rlll,  147,900;  Longley  &  Helberg,  Algona, 
t49,646.  and  John  Nordstrom,  |50,625. 
E.  H.  Beardsley.  County  Auditor. 

'i^Ditch  —  Spencer,  Iowa.  —  Contract 
awarded  Cement  Products  Co.  of  Spen- 
cer for  constructing  county  ditch  No.  28 
(bids  opened  Nov.  23)  requiring  about 
70,000  ft.  6  to  40  in.  tile  at  J59,780.  A.  W. 
Chamberlain,  County  Auditor. 

♦Wharf  —  Beaumont,  Tex,  —  Contracts 
for  constructing  wharf  awarded  John 
O'Kelly.  San  Antonio,  at  $65,536,  and  for 
freight  handling  machinery  to  Heyl  & 
Patterson,  Pittsburgh,  Pa.,  at  $12,960.  O. 
A.  Seward.  Jr.,  Resident  Engineer  Board 
Wharf  and  Dock  Commissioners. 

Irrigation— Ysieta,  Tex.— The  only  bid, 
on  all  schedules,  1  to  9  Inclusive,  opened 
Nov.  17  by  U.  S.  Reclamation  Service  at 
El  Paso  for  the  excavation  of  Keasburg 
Clanal,  from  Station  310  to  Station  570, 
and  PIcacho  Branch  Canal,  involving 
162,000  cu.  yd.  In  vicinity  of  Hill  N.  M. 
and  San  EUzario  Feed  Canal,  involving 
54.000  cu.  yd.  In  Ysieta,  was  submitted  by 
Toohey  &  Johnson,  Box  651,  Phoenix, 
Ariz.,  at  a  total  of  $30,334. 

♦Irrigation — Grand  Junction  Col. — Con- 
tracts awarded  by  Reclamation  Service, 
Grand  Junction,  for  earthwork  on  main 
canal  and  laterals.  Grand  Valley  Irrigation 
project,  Colorado,  awarded  as  follows: 
.'Schedules  1  to  8  inclusive  to  Reynolds  Ely 
Construction  Co.  of  SprlngviUe,  Utah,  at 
928,584;  Schedule.  9,  Henry  Wilson.  Carl 
Hicks  and  N.  H.  Wilson,  BYuita,  Col.,  at 
$3,323;  Schedule  10,  C.  S.  Klrkendall  & 
John  E.  Nelson,  Fruita,  Col.,  $2,801; 
Schedule  11,  Sam  Kloozko,  Loma,  Col,, 
$1,649;  Schedule  12,  J.  M,  Groesbeck, 
Sprlng>-llle.  Utah,  $2,937;  Schedule  13, 
.lames  O'Bryan.  Fruita.  Col.,  $2,364: 
Schedule  14,  J.  W.  Collier,  Grand  Junc- 
tion, Col.,  $1,323;  Schedule  15,  Wade  Col- 
lier, Grand  Junction,  Col.,  $1,420,  and 
Schedule  16,  Charles  E.  Lltz,  Loma, 
Col.,  $1,578. 
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cooMMawMrs  for  piling,  timber,  etc.,  for 
the  wharr  of  the  ip'aln  elevator,  to  be  lOW 
ri.  loaf:  Wmam  Moore.  Texas  aty,  Tex., 
I1T».«M:  t.*ster  F.  Alexander,  $tU,>7il 
snd  Doullat  A  Williams,  $lil.0O0  (award- 
ad  ooalrBd).  Ford.  Bacon  A  Davis,  En- 
Slasaia  for  Comnilaalon. 

**-*!f—  Iwnreoainsiit  Point  s  is  Hachs, 
La  -  Coolract  for  conslrurting  levee  Im- 
prwteiuanl  In  Pisquemlne  Parish  (bids 
apenad  Nov.  M  by  Bd.  State  Engineers, 
&E  0»2?'"")  S?TK*«d  A.  C.  RIchame.  lOJ 
Wjne  Phjyo  Bulldlw.  New  Orleans,  as 
CoOowB  7l7e  lln  ft.,  iKer  Range  to  Junior, 
wood»n  revetment,  snd  4M4)  fin.  ft  ,  Mc- 
Cordr.  wooden  revetment,  both  at  $1.6s 
per  «"■  "  G.  W,  L4iwea,  Secretary 
Board  Stale  Engineers.  New  Ortssna. 

*Orodfing— Clovaland,    Ohio.— The    Wd 

S.i'^^S?*'  »^sa.P'^"'«*  *  Dock  <S: 

IdM  wnitamson  BMIdlng,  at  7,J  centa  per 
eu,    yd.    for   dredstng    In    nevelsnd    Hsr- 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

Methuen,  Mass.— Bay  State  Ry.  Co.  (R. 
S.  Goff.  Gen.  Mgr.,  Boston)  received  fran- 
chise from  City  Council  to  construct 
double  tracks  on  river  boulevard  from 
Lowell  Street  to  Lawrence  line. 

Hartford,  Conn. — Connecticut  Co.  (J.  K. 
Pundcrford,  Gen.  Mgr.,  Second  National 
Bank  Building,  New  Haven)  has  been 
granted  permission  to  rebuild  boiler  house 
and  engine  room  and  erect  an  extension 
l?.,'!)!?''  capacity:  estimated  cost  of  work, 
$197,000;  four  1000  hp.  boilers  and  coal 
conveyors  are  to  be  installed. 

Nevv  York,  N.  Y.— Manhattan  &  Queens 
Traction  Cor.  (S.  B.  Severson,  Gen.  Mgr. 
Queens  Plaza  Court),  expects  during 
1916  to  oon«truct  4  miles  single  track. 

n5!''S.'?'**.''V%.''"-~J""''"K  "16  the  Slate 
Belt  Electric  Street  Ry.  Oo.  (L.  H.  Mount- 

^L,2^";  ^,r'-  ^?"  •^'■fy''  Pa.),  expects  to 
^^^Anl  ^^  JT^if  or^'-allway  between 
Wind  Gap  and  Stroudsburg. 


Durham,  N,  C. — Construction  of  an  In- 
tcnirban  railway  from  Durham  to  Chapel 
Hill,  distance  of  10  miles,  is  contem- 
plated. To  be  leased  to  Alamance.  Orange 
&  Durham  Electric  Ry.  Co..  who  contem- 
plate constructing  line  from  Burlington  to 
Durham.  Address  Dtirham  (jhamber  of 
Commerce. 

Miami,  Fla, — See  "Hydraulic  Construc- 
tion and  River  Improvements." 

Ocala,  Fla. — Construction  of  an  electric 
railway  between  Ocala  and  Silver  Springs 
is  contemplated.  Jake  Brown  and  J.  H. 
Taylor  said  to  be  interested. 

Cleveland,  Tenn. — Construction  of  elec- 
tric railway  from  Cleveland  to  Chatta- 
nooga, Knoxville  and  Ocoee  Is  contem- 
plated. H,  M.  Linn,  Cleveland,  said  to  be 
Interested. 

Lexington,  Ky, — The  Kentucky  Traction 
&  Terminal  Co.  is  completing  arr■^nKe- 
ments  for  construction  of  new  high  ten- 
sion lines  to  connect  all  of  present  termini 
by  loop  systems. 

Nashville,  Tenn. — Nashville  Ry.  &  Light 
Co.  contemplates  constructing  a  branch 
line  from  Nineteenth  Street  line  between 
Lillian  and  Rothschild  Streets  to  Shelby 
Park. 

Belleville,  III.— During  1916  Belleville  & 
Mascoutah  Traction  Co.  plans  to  construct 
10  miles  of  single  track  between  Belle- 
ville &  Mascoutah. 

Evanston,  III. — Evanston  West  Side  Ry. 
Co.  incorporated  to  construct  electric 
railways.  Capital  $10,000.  Among  incor- 
porators are:  Bertram  W.  Rosenstone  and 
Henry  J.   Myerson. 

Jefferson  City,  111. — Illinois  Traction 
System  (Wm.  B.  McKinley,  Pres,  Cham- 
paign, 111,),  considering  constructing  a  line 
to  connect  Jefferson  (iity  and  Columbia. 

Edmund,  Okla.  —  Oklahoma  Rv, 
Co,  (Geo.  W.  Knox,  Gen.  Mgr.,  Oklahoma 
City),  contemplates  constructing  16  miles 
single  track  between  Edmond  and 
Guthrie  during  1916. 

Oklahoma  City,  Okla. — Oklahoma  Rv. 
Co.  contemplates  during  1916  constructing 
16  miles  of  single  track. 

BIDS     DESIRED. 

San  Francisco,  Cal. — Local  reports 
state  bids  desired  until  Dec.  8,  by  Board 
of  Works  for  grading  and  tr,ack  con- 
struction of  Church  Street  Municipal 
Railway,  between  Eighteenth  and  Twen- 
ty-second Streets. 

PRICES     AND     LETTINGS. 
•kTndicatea  award  of  contract. 

New  York,  N.  Y. — Following  are  three 
lowest  bids  opened  Nov.  23  by  Public 
."Service  Commission  for  First  District,  154 
Nassau  Street,  New  York,  for  Installation 
of  tracks  on  White  Plains  Road  extension 
of  Lenox  Avenue  branch  of  existing  sub- 
ways: Coast  &  Lake  Contracting  Co..  41 
Broad  Street,  $53,930:  Southeastern  Con- 
struction &  Engineering  Corporation, 
$101,205;  T.  H.  Reynolds  Contracting  Co., 
$102,126. 

New  York,  N.  Y. — Following  are  unof- 
ficial totals  of  two  lowest  bids  opened 
Nov.  30  by  Public  Service  Commission 
for  First  Dist..  154  Nassau  Street,  New 
York,  for  construction  of  Section  No.  2 
of  Routes  Nos,  19  and  22,  a  part  of  the 
Seventh  Avenue-Lexington  Avenue  Rapid 
Transit  Railroad,  an  elevated  railroad,  in 
Borough  Bronx,  extending  over  and  along 
Whitlock  Avenue  and  Westchester  Ave- 
nue, from  Bancroft  Street  to  Eastern 
Boulevard,  Lawrence  C.  Manuell,  11  Pine 
Street,  $2,063,877;  A,  L.  Guldone  Co.,  131 
E.  Twenty-third  Street,  New  York.  $2,- 
072,700. 
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I..,  S..MI  a  •*'  !^-  ^—Ponov/\ng  are  unit  figures  of  four  lowest  bids  opened  Nov.  2; 
f™,.w^  .11.  «TS'iy'*'5.,^'"""''"»'°n  '<"■  First  District,  154  Nassau  Street,  for  installlnl 
<Vi  Aso!I.^  t  .  'H*  "^"ad  extension  of  Lenox  Avenue  branch  of  existing  subways 
rv.n.irJ?„.Lf  Lake  Contracting  Co.,  41  Broad  Street,  $53,930;  (b)  South  Eastern 
liSCnoirt.  nL.'^o  m"*^"^*""'"?  Corporation,  43  Exchange  Place,  $101,206;  (c)  T.  H. 
Northi?'  A?2nue?$"l03  m.  •   '**"  ^''""^'^^y-  »102,126;    (d)   dleorge  S.   Bennett,   36 


(a) 


Northern  Avenue,  $103,108. 

Item 

1017—4,850  9-ln.  structural  channels,  13\i  lb.  per  ft.. 

,^„,*  In.  long,  punched '^  10  15 

1026-A— 2  bumping  posts,  complete,' as  follows' " 

.««.'"'   >"nber  posts mnnn 

!?it-J^-'»^  ""■  "•  hand  ral  : ^  o  52 

2lt:f?**.n'J?  "•  .!"•''"'*  *»"«"•  compi4u: ;::::::::::::::  lio 

1028— lB,»on   anti-creepers,   complete o  04 

I.  onn  i.'„"''^7^''«'*."'  "•'"=''  complete. 

.(.i„f.,(  •    ?"    tangents   and   curves    (not   super- 

1  7^?  1^^"'/!'' '  "'  ""*■'*  'han  2000  ft.  radius. 0  24 

«"450     n'  f     on  IfZ^'  °',^!""'  "•  «"  '01  "■  'adiui  0  2? 

14  300  nn    V.    »t^V^*'.f/ .'*.**  "'«"  ■'«1  »•  "-adlus 0.26 

iinauk,,      **  '"''  adjoining  stations 0  24 

"1'i?e  "h«°n"2"orf'-tni"d^*u's  "'"''""'  ''"''  '="''^<^«  "'     o  24 

4  ift(.  i(n "o"""'^?'''*  ^'  t™ck  complete:' 

ft    radius"  "'"«^*""'  »""  curves  of  more  than  2000 

lim1ln%"on°?-u''^'it*J,°^^  0-4i 

ln.?«iiiy(^„*'l.?U*".  '.han  701  ft.  radius 0.48 

»«»»  1    'S*'?,    "^5  °'  Specia    Work: 

fSSJ'^^E"'!  ""  *'•  complete 

?SJl-A-Portion   84,   complete.:! 

;2ii"  ."K"""!  ""  *^'  complete '.'.' 

2M?''J~('"'!''"  1%  complete.. 
2087-A— Portion   87,   complete 

mm'a -pSni""  II-  compieu::;;:::: 

22»X'A~E22te!  II-  complete 

Z4IV0-A — Portion   90,   comolete  

l!!2i-^-E°"!°"  *•  «el::: 

2092-A— Portion   92,  complete 
2093-A-Portion  98    ^plete" 
2084-A-  Portion  94:  jSSpleie ! .' '. 


(b) 

$0,16 

375.00 
0.48 
11.25 
0.08S 


0.60 
0.90 
1.10 
0.63 

0.70 


(c) 

$0.16 

300.00 

0.55 

12.00 

0.10 


0.58 
0.86 
1.10 
0.58 

0.58 


(d) 

$0.20 

375,00 

0.50 

12.00 

0.09 


0.60 
0.80 
1.25 
0.70 

«.8u 


.  .260.00 
..160.00 
..400.00 
..100.00 
. .  60.00 
. .  60.00 
..250.00 
..250.00 
..325.00 
..250.00 
..250.00 
..260.00 


0.85 
1.10 
1.25 

900.00 
550.00 
300.00 
550.00 
300.00 

1,150.00 
900.00 

1,000.00 

1,400.00 
860.00 

1,000.00 
850.00 


0.95 
1.15 
L26 

800.00 

750.00 

700.00 

360.00 

676.00 

400.00 

750.00 

750.00 

800.00 

1,500.00 

1,050.00 

1,200.00 


0.80 
0.90 
1.50 

1,000.00 

700.00 

1,250.00 

400.00 

300.00 

300.00 

750.00 

760.00 

1.500.00 

1,000.00 

1,000.00 

750.00 
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RAILROADS 


PROPOSED     WORK. 

Coatesville,  Pa. — Reported  Philadelphia 
&  Reading  R.  R.  (S.  T.  Wagner,  Ch. 
Kngr.,  Philadelphia),  contemplates  im- 
provements on  the  Washington  and 
Northern  branch  of  the  road  in  the  vicin- 
ity of  Coatesville  and  other  places  at  a 
total  cost  of  $250,000. 

Pensacola,  Fla. — Reported  steps  being 
taken  to  construct  about  IS  miles  of  the 
I'ensacola,  Mobile  it  New  Orleans  R.  R. 
to  a  connection  in  Mobile. 

Metropolis,  III. — Reported  next  spring 
the  Illinois  Central  R.R.  Co.  (A.  S.  Bald- 
win, Ch.  Engr.,  Chicago)  will  construct  a 
double-track  line  from  Metropolis  to 
Grayville,  a  distance  of  100  miles. 

Green  Bay,  Wis. — Green  Bay  &  Eastern 
Ry.  Co.  incorporated  by  Charles  Frazier, 
Manitowoc;  Rude  Stocl<inger,  Manitowoc, 
and  others  for  the  purpose  of  constructing 
a  railroad  from  Green  Bay  through  Mani- 
towoc to  Sheboygan,  a  distance  of  75 
miles. 

Cascade,  Mont. — Reported  Great  North- 
ern Railway  Co.  (A.  H.  Hogeland,  Ch. 
Engr.,  St.  Paul,  Minn.)  plans  construct- 
ing branch  line  from  Cascade  to  Adel; 
also  that  during  1916  will  construct  a  50- 
mile  line  from  Scobey  Glentana. 

Orange,  Tex. — See  "Hydraulic  Con- 
struction and  River  Improvements." 

Bartlesville,  Okla. — Oklahoma  &  Inter- 
state Ry.  has  been  granted  permission  to 
extend  line  to  Nowata,  a  distance  of  28 
miles. 

Northport,  Wash.  —  Reported  Great 
.Northern  Railway  Co.  (S.  H.  Hogeland, 
Chief  Engineer,  St.  Paul,  Minn.)  has  com- 
pleted surveys  for  system  of  sidings,  etc., 
here;  cost  $35,000. 

Portland,  Ore.  —  Plans  prepared  by 
George  S.  Edmondstone  for  eliminating 
grade  crossings  on  line  of  Oregon-Wash- 
ington Railroad  &  Navigation  Co.  (S. 
.Murray,  Bridge  Engineer,  Portland,  Ore.) 
from  head  of  Sullivan's  Gulch  to  city 
limits,  including  seven  overhead  viaducts; 
<ost  $750,000.  Bridges  are  plate  girder 
type,  reinforced  concrete  deck.  Council 
has  appropriated  $65,000  as  city's  share 
toward  the  cost.  Commissioner  Robert  G. 
Dieck  of  Dept.  Pub.  \Vks.  has  recom- 
mended Mr.  Edmondstone  to  position  of 
Chief  of  Design  and  Construction. 


PRICES     AND     LETTINGS. 

irindicates  award  of  contract. 

San  Francisco,  Cat.  —  Following  are 
four  lowest  bids  opened  Nov.  24  by 
Hoard  of  Public  Works  for  constructing 
the  Hetch  Hetchy  Railway,  from  Ro- 
sasco  to  Hetch  Hetchy  dam  site,  67  miles, 
and  two  extra  miles  for  sidings:  F.  Ro- 
landi,  65  Montgomery  Street,  at  $8,450 
per  mile,  for  track  construction  exclusive 
of  ballasting,  masonry,  etc.,  total,  $1,- 
543,080.  Mason  &  Hangar  Co.,  acting 
for  McArthur  Brothers,  ?1, 555,376;  Utah 
Construction  Co.,  $1,800,925;  Porter 
Brothers,  $1,810,807.  Among  the  contract 
items  are  grading  through  granite,  solid 
rock,  soft  rock  and  earth,  1,008,749  cu. 
yd.,  30  miles  of  common  fencing,  10 
miles  of  hog  tight  fencing  and  the  track 
construction.  Contractor  will  build  a 
steel  truss  bridge  over  the  Tuolumne 
River,  span  220  ft.,  provide  steel  tanks 
and  redwood  tanks,  also  construct  a  tele- 
phone line  50  miles  long,  between  Ro- 
sasco  and  Hog  Ranch  (Rolandi  bid  $575 
per  mile),  placing  telephone  wires  for 
about  9  miles  on  the  poles  already  up 
between  Hog  Ranch  and   the  dam  site. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

Bridgeport,  Conn. — Contract  soon  to  be 
let  for  two-story  and  basement,  brick  and 
stone  addition  to  Garfield  School;  prob- 
able cost  $45,000.  H.  S.  Challenger, 
Chmn.   Special   Building  Committee. 

Brooklyn,  N.  Y.— Justices  of  Supreme 
Court  reported  In  favor  of  remodeling 
present  court  house  according  to  plans  of 
Frank  H.  Quinby,  99  Nassau  Street,  New 
York,  which  includes  new  wing  at  Court 
and  Joralemon  Streets;  cost  $600,000. 

City  of  New  York,  Department  of  Public 
Charities,  intends  erecting  three  addi- 
tional stories  to  the  two  one-story  wings 
of  Kings  County  Hospital,  used  as  nurses' 
home,  at  New  York  Avenue  and  Clarkson 
Street;  cost  $75,000. 

New  York,  N.  Y.— Henry  B.  Herts,  345 
Fifth  Avenue,  is  architect  for  proposed 
$1,000,000  Isaac  I..  Rice  Memorial  Hos- 
pital for  Convalescents.  The  Beth  Israel 
Hospital,  70  Jefferson  Street  (I>ouis  J. 
Frank,  Supt.)  is  Interested.  The  Beth 
Israel  Hospital  is  also  reported  contem- 
plating erecting  a  fifteen-story  general 
hospital  on  Livingston  Place  and  Stuy- 
ve.iant  Park. 


Edgewater,  N.  J. — Bonds  amounting  to 
$40,000  sold  for  proposed  firehouse. 

Hoboken,  N.  J. — City  Commissioners 
considering  erecting  three  new  schools  to 
replace  Nos.  2,  3  and  4.  Daniel  A.  Hag- 
gerty.  City  Clk. 

Succasunna,  N.  J. — Citizens  of  Roxbury 
Township  voted  $35,000  bonds  for  high 
school. 

Summit,  N.  J. — Public  Service  Corpora- 
tion, 759  Broad  Street,  Newark,  intends 
erecting  branch  office  building  at  Spring- 
field Avenue  and  Beechwood  Road,  Sum- 
mit; cost  about  $75,000. 

Johnstown,  Pa. — Steps  being  taken  to 
erect  3-story  Municipal  Building  at  Main 
and  Market  Streets.  Address  Nathan 
Miller,  Supt.  Finance  Dept. 

Kittanning,  Pa. — Plans  being  prepared 
for  eight-room  West  Kittanning  School. 
Bonds  voted  last  spring. 

Philadelphia,  Pa. — Contract  soon  to  be 
let  for  installing  machinery  and  erecting 
power  house  for  Misericordia  Hospital,  at 
Fifty-third  and  Cedar  Streets.  E.  F. 
Durang  &  Sons,  Archts.,  1200  Chestnut 
Street. 

South  Bethlehem,  Pa. — Funds  raised  for 
completing  reinforced  concrete  athletic 
stadium  at  Lehigh  University.  Dr. 
Henry  S.  Drinker,  Pres. 

Baltimore,  Md. — Alfred  Cookman  Leach, 
323  N.  Charles  Street,  selected  by  City 
Architectural  Commision  to  prepare  plans 
for  school  to  be  erected  in  Patterson 
Park;  cost  $100,000. 

Richmond,  Va. — State  is  considering 
erecting  an  office  building,  a  committee 
having  been  appointed  by  Legislature  to 
report  on  advisability.  B.  O.  James, 
Secretary  of  Comonwealth. 

Dobson,  N.  C. — Contract  soon  to  be  let 
for  erecting  the  court  house,  to  cost  $75,- 
000.  J.  B.  Sparger,  Chairman  County 
Commissioners,  Mount  Airy,  N.  C. ;  J.  A. 
Jackson,  County  Clerk. 

Edenton,  N.  C. — Citizens  Nov.  23  voted 
$25,000  bonds  to  erect  a  school.  J.  O. 
Alderman,  County  School  Superintendent. 

Gastonia,  N.  C. — Later  official  reports 
state  bonds  for  $100,000  will  be  sold  Dec. 
14  by  Mayor  and  Board  of  Aldermen  for 
erecting  schools. 

Raleigh,  N.  C. — Township  School  Com- 
missioners intend  erecting  fireproof,  rein- 
forced concrete  school  at  Person  and 
Polk  Streets;   cost  about  $32,000. 

Savannah,  Ga. — See  "Water  Works." 

Clearwater,  Fla.  —  Reported  County 
Commissioners  have  authorized  an  elec- 
tion to  vote  $150,000  bonds  to  erect  court 
house  and  jail.  The  erection  of  a  home 
for  delinquent  and  dependent  children  is 
also  under  consideration. 

Miami,  Fla. — See  "Hydraulic  Construc- 
tion and  River  Improvements." 

Danville,  Ky. — Erection  of  addition  to 
Lakeview  Hospital  contemplated;  cost 
approximately  $60,000. 

Atwater,  Ohio. — Plans  being  prepared 
by  L.  Thomas,  305  Pythian  Temple  Build- 
ing, Cleveland,  for  fireproof  high  and 
grade  school.  Address  Board  of  Educa- 
tion. 

Dayton,  Ohio. — Board  of  Education  ap- 
proved plans  for  Fairview  Park  School. 

Mansfield,  Ohio.  —  Mansfield  General 
Hospital  Association  approved  Carpenter 
site  for  new  hospital,  to  cost  $90,000. 
Stevens  &  Redding,  Mansfield,  Architects. 

Norwood,  Ohio.— Bonds  for  $45,000  for 
school  improvements  will  be  sold  Dec.  13 
by  Harold   Ryland,  Clk.  Bd.   Educ. 

Olmsted  Falls,  Ohio. — Contract  will  be 
let  by  Board  Education  early  next  year  for 
erecting  fireproof  high  and  grade  school 
costing  about  $50,000.  W.  H.  Nickolas, 
Arclit.,   1900  Euclid  Avenue,  Cleveland. 

Palmyra,  Ohio. — School  bonds  for  $30,000 
will  be  sold  Dec.  10  at  office  of  Clerk, 
Palmyra  Township,  Rural  School  Dist. 

Warren,  Ohio.  —  Howland  Township 
Rural  School  District  bonds  for  $40,000 
will  be  sold  Dec.  18  by  Board  Education 
(C.  A.  Haible,  Clk.). 

Brazil,  Ind. — Contract  will  be  let  in 
January  for  erecting  brick  high  school, 
two  stories  and  basement,  costing  S75,000. 
Johnson  &  Miller,  Archts.,  Brazil;  Charles 
P.  Keller,  Superintendent  of  Schools. 

Gary,  Ind. — School  bonds  amounting 
$50,000  sold.     Address  Board  of  Education. 

Huntington,  Ind. — Board  School  Trus- 
tees of  Huntington  County  sold  $115,000 
bonds  for  erecting  school.  C.  C.  Griffith, 
Secy.  School  Board. 

Peru,  Ind. — Schriber-Beelraan,  Second 
National  Bank  Building,  Toledo,  Ohio,  se- 
lected to  prepare  plans  for  proposed  city 
hall;  cost  $125,000.     Address  City  Clerk. 

Terre  Haute,  Ind. — Contract  will  prob- 
ably be  let  in  February  by  Board  of  Edu- 
cation for  erecting  the  McLean  School, 
a  20-room  building,  costing  $115,000.  Her- 
bert W.  Foltz.  Archt.,  Lemcke  Annex,  In- 
dianapolis, Ind.;  Albert  A.  Allen,  Business 
Director   of   Board. 


Brooklyn,  Mich. — Citizens  voted  $25,000 
bonds   to  erect   new  school. 

Qulncy,  III. — Plans  prepared  for  Sey- 
mour Memorial  School  to  be  erected  here; 
estimated  cost  $30,000. 

Urbana,  III. — Contract  will  be  let  about 
February  for  erecting  fireproof  girls'  dor- 
mitory at  University  of  Illinois.  James  B. 
Dibielka,  Archt.,  130  N.  Fifth  Avenue, 
Chicago;  J.  M.  White,  Supervising  Archi- 
tect, 256  Administration  Building,  Urbana. 

Following  buildings  are  to  be  com- 
pleted during  the  next  two  years  at  the 
University  of  Illinois:  School  of  ceramics, 
9120,000;  school  of  education,  $120,000;  ad- 
dition to  chemical  laboratory,  $150,000; 
administration  building,  $50,000;  viva- 
rium,  $175,000. 

Ouluth,  Minn. — Contract  will  be  let 
about  Jan.  20  by  Board  of  Education  for 
erecting  the  three-story  Morgan  Park 
School  to  cost  $110,000.  Kelly  &  Williams, 
Archts.,  Duluth. 

City  Commissioners  selected  Holstead 
&  Sullivan,  Palladio  Building,  to  prepare 
plans  for  brick  and  stone  Carnegie  Li- 
brary to  be  erected  at  Twenty-third  Ave- 
nue W.  and  Second  Street;  cost  about 
$30,000. 

St.  Paul,  Minn. — Contract  soon  to  be  let 
for  erecting  branch  library  No.  2.  City 
Architect,  City  Hall,  In  charge. 

Ashland,  Kan.  —  Mann  &  Gerow  of 
Hutchinson  selected  to  prepare  plans  for 
$30,000  high  school. 

David  City,  Neb.— Citizens  voted  $50,000 
bonds  .to  erect  new  high  school. 

Havelock,     Neb. — Erection     of    a     high 
school  costing  about  $24,000  is  under  con 
sideration,   but  nothing  definite  has  been 
done  in  the  matter.     Address  Board  Edu- 
cation. 

Harrlsburg,  Tex. — ^Harris  County  School 
District  No.  20,  including  Harrlsburg, 
Magnolia  Park  and  Park  Place,  voted 
$50,000  bonds  for  new  schools. 

Orange,  Tex. — See  "Hydraulic  Con- 
struction and  River  Improvements." 

Holdenvllle,  Okla.  —  Bonds  for  court 
house  and  Jail  amounting  to  $100,000  will 
be  sold  Dec.  8  by  County  Commissioners. 
A.  J.  Johnson,  County  Auditor. 

Miami,  Okla. — County  Commissioners 
having  plans  prepared  for  court  house 
for  which  $75,000  bonds  were  recently 
voted. 

Portland,  Ore.  —  Contract  will  be  let 
early  in  the  new  year  for  erecting  the  city 
auditorium  which  is  to  cost  about  $650,000. 
Address  Department  Public  Affairs 
(George  L.   Baker,  Commissioner). 

Berkeley,  Cal. — Contract  soon  to  be  let 
by  University  of  California  for  a  second 
unit  of  the  Agriculture  group,  a  fireproof 
building  costing  approximately  $350,000; 
first  unit  of  future  Chemistry  group,  fire- 
proof building  costing  approximately 
$250,000.  Architect,  John  Galen  Howard, 
Professor  of  Architecture,  University  of 
California.  V.  H.  Henderson,  Secretary 
Board  of  Regents. 

El  Centre,  Cal. — Contract  will  be  let  in 
January  for  erecting  a  brick  and  concrete 
high  school  costing,  with  equipment,  about 
$130,000.  Samuel  B.  Zimmer.  El  Centre, 
National  Bank  Building.  Architect.  Ad- 
dress Central  Union  High  School  Board. 

Los  Angeles,  Cal. — Reported  two-story 
reinforced  concrete  marljet  buildings  are 
to  be  erected  on  Central  Avenue  and 
Hemlock   Street.     Address  City  Clerk. 

San  Leandro,  Cal. — Citizens  voted  $125,- 
000  bonds  for  purpose  of  purchasing  site 
and  erecting  two  new  district  schools. 

Victoria,  B.  C. — City  Council  consider- 
ing election  to  vote  $75,000  bonds  for 
erecting  public  natatorium. 

BIDS     DESIRED. 

Boston,  Mass. — Reported  desired  until 
Dec.  11  by  Schoolhouse  Committee,  Bos- 
ton, for  Sarah  Greenwood  Elementary 
School,  Dorchester,  to  be  brick,  3  stories 
and  basement,  with  assembly  hall;  prob- 
able cost  $140,000.  Funk  &  Wilcox, 
Archts.,   120  Boylston   Street,   Boston. 

Jersey  City,  N.  J.— Until  Dec.  20  (read- 
vertisement)  by  Board  of  Chosen  Free- 
holders. Jersey  City,  for  the  general  con- 
struction   of   the    county  Jail. 

Lebanon,   Ohio. — See   "Miscellaneous." 

Paterson,  N.  J.— Until  Dec.  20  by  Board 
Education  (James  F.  Dunphey,  Secy.)  for 
erecting  School  No.  10.  Separate  bids  for 
masonry;  reinforced  concrete  work;  struc- 
tural steel  and  ornamental  iron;  plumb- 
ing; heating  and  ventilating;  electric 
work.  etc.  Fred.  W.  Wentworth,  Archt., 
502  Citizens  Trust  Building,  Paterson. 

Paulsboro,  N.  J. — Local  reports  state 
bids  desired  until  Dec.  7  by  Board  Edura- 
tion  for  erecting  two-story  brick  and 
stone,  86  x  100  ft.,  school.  Clyde  S. 
Adams,  1509  Arch  Street,  Philadelphia, 
Pa.,   Archt. 

Philadelphia,  Pa.— Until  Dec.  10  by  Com- 
mittee on  Property  Board  Education 
(William  Dix,  Secy.)  for  erecting  a  31- 
room  school  at  B  and  Allegheny  Avenues; 
also  9-room  addition  to  school  at  Seven- 
tieth and  Woodland  Avenues. 


TItusvllle,  Pa.— Until  Jan.  10  by  James 
A.  Wetmore,  Acting  Supervising  Archi- 
tect, Washington,  D.  C,  for  erecting  U.  S. 
Post  Office  advertised  in  Engineering 
Record. 

Live  Oak,  Fla.— Until  Dec.  14,  by  Board 
Public  Instruction  of  Suwanee  County, 
for  erecting  a  school.  Separate  bids  for 
heating  and  plumbing.  Mark  &  Sheftall, 
210  Clark  Bldg.,  Jacksonville,  Archts. 

Nashville,  Tenn.  —  City  Commission 
passed  bill  appropriating  $260,000  to  erect 
east  wing  of  high  school.  Address  Board 
Education. 

Cincinnati,  Ohio.— Until  Dec.  20  by 
Clerk  Board  Education  for  separate  bids 
for  erecting  the  Industrial  Arts  building. 
Tunnel  K  and  power  house;  gymnasium, 
Tunnel  J  and  stadium;  in  new  East  Side 
high  school,  Madison  Road  and  Erie  Ave- 
nue, Hyde  Park.  Bids  desired  as  a  whole 
or  separately  on  excav.,  masonry  and  re- 
inforced concrete,  etc.;  brick  work;  orna- 
mental work;  plumbing  and  gasfitting; 
electrical  work,  etc.  Bids  for  labor  and 
material  must  be  stated  separately.  C. 
W.  Handman,  Bus.  Mgr. 

East  Youngstown,  Ohio. — Until  Dec.  24 
by  A.  C.  Robinson,  Clk.  Board  Education, 
196  Reed  Avenue,  Youngstown,  for  fur- 
nishing material  and  erecting  a  twelve- 
room  fireproof  school  in  East  Youngs- 
town Dist.  C.  F.  Owsley,  Archt.,  Mahon- 
ing Natl.  Bank  Bldg.,  Youngstown. 

Alton,  Iowa. — Reported  desired  until 
Dec.  21.  for  erecting  a  2-story  and  base- 
ment 63  X  92  ft.  high  and  grade  brick 
school.  Probable  cost  $30,000.  Beuttler 
&   Arnold,   Archts.      Security   Bank   Bldg. 

Arlington,  Iowa.— Until  Jan.  1,  for  erect- 
ing a  three-story  and  basement  46  x  76  ft. 
brick  and  terra  cotta  school.  Probable 
cost  $35,000.  H.  E.  Netcot,  Archt.,  Inde- 
pendence. 

Independence,  Iowa. — Reported  desired 
until  Jan.  1  by  Harry  E.  Netcott,  Archt.. 
Independence,  for  erecting  a  two-story, 
38  X  120  ft.,  city  hall.  Probable  cost 
$25,000. 

Gaylord,  Minn. — Plans  and  specifica- 
tions reported  desired  until  Jan.  4,  Coun- 
ty Board  Commissioners,  Henderson, 
for  court  house,  jail  and  sheriff's  resi- 
dence to  be  erected  at  Gaylord.  Cost, 
including  furnishing,  not  to  exceed  $100,- 
000.  Frederick  Hoppensted,  Co.  Aud.. 
Henderson. 

Stillwater,  Minn.— Until  Dec.  20,  by 
State  Board  Control,  St.  Paul,  for  wreck- 
ing  State   Prison   buildings  at   Stillwater. 

St.  Paul,  Minn. — Reported  desired  until 
Dec.  13  by  August  Hohenstein,  Purchas- 
ing Agent,  for  erecting  Carnegie  Library 
No.  1  in  St.  Anthony  Park  North. 

Lincoln,  Neb.— Until  Dec.  15,  by  Board 
of  Regents  of  the  University  of  Ne- 
braska, at  office  of  J.  S.  Dales,  Secy. 
Sta.  A,  Lincoln,  for  erecting  a  chemistry 
building  on  city  campus  of  university. 
Separate  bids  for  heating  and  ventilat- 
ing, plumbing  and  vacuum  cleaning,  and 
electric  wiring.  Cost,  including  equip- 
ment, $200,000. 

Same  time  and  place  as  above  for 
erecting  hospital  on  grounds  of  Uni- 
versity medical  college  in  Omaha.  Sep- 
arate bids  for  heating  and  ventilating, 
plumbing,  vacuum  cleaning  and  electric 
wiring.  Cost,  including  equipment,  $130,- 
000.     Latenser  &  Sons,  Archts.,  Omaha. 

Houston,  Tex. — Until  Dec.  13,  by  City 
Secretary,  for  erecting  the  Montrose 
School  Administration  Building.  Sep- 
arate bids  for  heating,  plumbing  and 
wiring.     Ben  Campbell,  Mayor. 

Pueblo,  Col. — Reported  desired  until 
Dec.  15  by  Colorado  State  Board  Correc- 
tions, Denver  (I.  B.  Allen,  Secy.),  as  a 
whole  or  separately,  for  erecting  3  build- 
ings for  Colorado  State  Insane  Asylum, 
Pueblo.  George  H.  Williamson,  Denver; 
F.  Barber,  Colorado  Springs,  and  William 
W.  Stickney,  Pueblo,  Archts. 

Los  Angeles,  Cal. — Until  Dec.  9  by 
Board  Education  (William  A.  Sheldon, 
Secy.)  for  furnishing  material  and  erect- 
ing high  school  on  Thirty-eighth  Street 
and  Hooper  Avenue,  consisting  of  four 
buildings,  as  follows:  Science  and  Art, 
Academic,  Mechanics,  and  power  house. 

Norwalk,  Cal.— Until  Dec.  13  by  W.  F. 
McClure,  State  Engineer,  Sacramento,  for 
furnishing  niaterial  and  erecting  laundry 
building  at  Norwalk  State  Hospital,  near 
Norwalk. 

San  Diego,  Cal.— Until  Dec.  15  by  Board 
Education  (S.  W.  Belding.  Secy.),  for 
furnishing  material  and  erecting  a  school 
on  Block  111,  Thirty-first  and  I  Streets. 
Theo.  C.  Kistner,  Archt.,  814  American 
National  Bank  Building. 

Safford,  Arlz.-rPlans  and  specifications 
reported  desired  until  Dec.  6  by  BenJ. 
Blake,  Co.  Clk.,  Solomonsville,  for  2-story 
and  basement  court  house  and  Jail.  Prob- 
able cost  $44,000. 

PRICES     AND     LETTINGS. 
iilndicatea  award  of  contract. 

Danvers,  Mass. — Following  are  three 
lowest  bids  opened  Nov.  22  by  Essex 
County  Agricultural  Trustees  at  Salem 
for  erecting  school  at  Hathorne,  Danvers; 
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PROPOSED     WORK. 

Maine. — Uei>orted  warehouse 

of  Papperell  Uanufttrlurins  Company. 
Blddefard.  recently  drstroyrd  by  fire,  will 
be  rebuilt:  cost  (lOO.OOO. 

New  Haven.  Conn.— A.  V  Van  Beuren. 
ICS  K  Rock  R««d.  Intends  erectlnft  resi- 
dence on  Beaver  Hills;  to  be  fireproof. 
hollow  tile  construction;  cost  126,000. 

•uffaio.  N.  v.— Plans  beinc  prepared  by 
Brown  A  Hoffman.  778  Genesee  Street,  for 
clubhouae  addition,  two  stories  and  base- 
ment, structural  steel  and  brick,  for  Co- 
lumbijn  Turn^ereln;  estimated  cost  $65,- 
<XW.  Charles  North,  Secy.,  1281  Genesee 
Street. 

New  York.  N.  Y.— Plans  filed  tor  erec- 
tion or  CollowInK  buildings:  NIne-atory 
apartment  house  at  41  W.  Klghty-second 
Street,  for  Grey  Court  Realty  Co..  cost 
tIM.OM.  Schwarts  A  dross.  ArchtR.,  347 
Fifth  Avenue:  aeven-story  hotel  at 
Thirty-alxth  Street  and  Ninth  Avenue,  for 
Wm.  8.  Coffin,  cost  t»S.OOO,  Hill  A  Stout, 
Archfa.  2»»  Madison  Avenue;  five-story 
brick  tenement  at  ItOth  Street  and  Mel- 
roae  Avenue,  for  Samax  Constr.  Co..  cost 
tM.OOa.  Chas.  Schaefrr,  Jr.,  Archt.,  401 
Treinont  Avenue:  five-story  brick  tene- 
ment at  r>aly  Avenue  and  IRlst  Street,  for 
Rava  Realty  Co.,  cost  t7S,0OO,  Goldner  A 
Goldbenc.  Archts.,  til  E.  149lh  Street: 
flve-story  brick  tenement  at  Crotona  Ave- 
nue and  17»th  Street,  for  C.  A  P.  Realty 
Cor.,  coat  $7S.OOO,  Geo.  K.  Pelham,  Arch!., 
M  K.  Forty-second  Street;  five-story 
brtck  tenement  at  Intervale  and  West- 
elMsner  Avenues,  for  Hanrton  BulldlnK 
Co..  cost  UO.OOO,  Harry  T.  Howell,  Third 
Avenue  and  l<*th  Street;  five-story 
brick  tenement  at  Olmstend  and  Havtiand 
Avanuas.  for  John  W  Dirk  Co.,  cost  th5.- 
•M.  M.  W.  del  Gaiidlo.  Archt.,  401  Tre- 
moat  Avenue:  one-story  brick  stores  and 
theater  at  Fordham  Road  and  Grand  Cnn- 
eoorae.  for  Fordham  Road  Cor.,  cost  I'B,- 
•M.  OronenberK  A  LeuchtaR,  Archts.,  302 
Fifth   Avenue. 

I>lans  helna  prenared  by  Shape  A 
Brady,  210  West  Fortv-second  Street,  for 
aicbt-atory  studio  apartment  butldInK  to 
be  erected  at  42  West  Sixty-seventh 
Street. 

Plans  completed  by  N  .''erracino.  1170 
Broadway,  for  nln»-»torv  hrlck.  limestone 
and  cranite  office  bulldinr  to  be  erected 
at  Third  and  Brook  Avenues  by  A.  Paa- 
qulnl.  owner  and  builder. 

8t  S.    I..    N,    v.— Plans  filed   for 

t«  k   thraier   to  be  erected  at 

Bn  •■  Streets,  for  John  K.  Burke 

and  J.i«  ri'inkett;  cost  170.000.  Herbert 
R.  Brewster.  Archt..  IK  Nassau  Street, 
New  York  City. 

Waat  New  York  (P.  O.  Weehawken). 
N.  J.— Oscar  Mllllmet.  West  New  Tork. 
Intanda  eractinx  two  five-story  brick 
asartiaanu  at  Thirteenth  Street  and 
Hodaon  Avenue:  coat  t<3,000. 

E      ■  — Oamo  No.  542.   P.  O.  S.  of 

A  $40,000    lodire    bulldInK    at 

S»\  inrt   WashlnKlon   Streets. 

Naw  Kansinoton.  Pa. — Janasen  A  Ab- 
bott, r-rnfjry  Bullrtlna,  Pittsburgh,  ara 
ar.  1  '  ■   two-slorv,  hrick  and  stone 

cli)  lemplaled   for  employees  of 

At'.  mpany  of  America,  RIeventh 

Hire.!     'oiil    about   $100,000. 

Pklladalpbla.  Pa.— Mount  Carmel  Meth- 
odlat  RplsrnpsI  Church  contemplates 
ere/tlnr  edlfire  at  Brnnd  Street  and 
Northman   noulevanl     cost  fTS.OOfl. 

Plana  belna  preiinred  by  Robeson  Uea 
Perot.  14  South  Seventeenth  Street,  for 
twelve -■(nry.  reinforced  concrete  and 
—I.  >•(  a  no  rt..  office  bulldInK:  cost 
(MO. 

Patarskurg.    Va.— Ka«le«   conlemplatinc 
wtinc  $2a.0M  bulldInK 

Welleburo.  W.  Va  — M  I..  Wells.  Walls. 
b<i'.  three-story,    flre- 

Pf  temple    contem- 

tl'  !.     A      F     A    A. 

_CIO»alai»d.  Ohio. — nana  i.eInK  prepared 
wr  Fallon  A  Butler,  l.'ninntowii.  pa.,  for 
■J*5!L5?5  •**"••  edifice  to  lie  erect.><l  on 
PArkwood  Drive  and  Superior  Avenue  for 
Immanoal  Bat/dai  Church;  cost  $IS0.0OO 
Rav.  Jamea  M<  Alllster.  Pastor. 


•m  Pedroi.  far  arac«IM 

aa   ManldMl   Daafe   Ko.    I.   ^        

Merrtiaata  MaKr  *  lavaatHMOt  Co..  _^ 
Tan  N,ri  BotMR>«.  Urn  Aiystaa.  IllT.IM 
tMm.  P.  P.  rmMMium  Oa.. 

Loe  '«.   nradTTrfcp 

I»e    V  -    1  .        :.  •    '      ' 


Ohio.  —  T1,.,ma.       F.       Huber. 

RpltBar    Balldlnc.  ■-.^    tor    ten- 

"torr.    ItraiHVpf.   r  .]   guel    hotel 

totaarected  on  i»«ara   Hotel, 

•jaaia"*  and  Madlaon  .Vvenuea.  for  Col 
OearKa  !•  Waldorf;  cost  about  $125,000 
C<nitr»et  for  ateel  work  hea  been  let. 


Waraaw,  Ind,  —  Masons  contemplating 
erecting  In  spring  new  temple  at  Center 
and  Washington  Streets;  probable  cost 
$25,000, 

East  St.  Louis,  III. — Plymouth  Cordage 
Co..  Plymouth,  Mass.,  will  erect  $100,000 
fireproof  warehouse  at  Twenty-second 
Street  and  Plggott  Avenue. 

Urbana,  Ml.— Reported  Big  Four  Rail- 
road Co.  (C.  A.  Paquette,  Ch,  Engr.,  Cin- 
cinnati, Ohio)  will  erect  passenger  sta- 
tion here,  costing  $46,000. 

Esthervllle,  Iowa, — Masons  considering 
erecting  temple  on  Lincoln  and  Ninth 
Streets. 

Waterloo,  lov»a, — Mortimer  B.  Cleveland. 
Archt  .  Waterloo,  reports  contract  about 
to  be  let  for  erecting  $.10,000  Sacred  Heart 
Parochial  School  on  West  Fifth  Street. 

Albert  Lee,  Minn, — Danish  Lutheran 
Church  contemplates  erecting  new  edi- 
fice on  present  site. 

Minneapolis.  Minn.— Plans  being  pre- 
pared bv  Chapman  &  Magney,  84  S. 
Tenth  Street,  for  a.utomoblle  warehouse 
and  salesroom  to  be  erected  at  Hennepin 
Avenue  and  Tenth  Street  for  H.  E.  Pence, 
1820  Colfax  Avenue  S.;  cost  $250,000. 

Melln  Brothers  Co.,  323  Place  Street. 
will  erect  eight  three-story  apartment 
hulldingx  OP  '^ou.'<erhorne  Terrace;  esti- 
mated cost  $168,000, 

Kees  &  Colburn.  Donaldson  Buiidmg, 
are  architects  for  twelve-story,  steel. 
granite,  brick  and  terra  cotta  Pantages 
Theater  to  be  erected  for  Hennepin  Hold- 
ing Co,  at  Seventh  and  Hennepin  Ave- 
naea. 

Rochester,  Minn,  —  Congregational 
Church  reported  planning  erecting  new 
edifice;   $30,000  available. 

Lincoln,  Neb, — Lincoln  Terminal  Co.,  in 
which  W.  E.  Sharp,  President  of  Lincoln 
Traction  Co..  is  Interested,  intends  erect- 
ing a  ten-story,  steel,  terra  cotta  and 
granite,  142  x  85  ft  .  building,  to  be  known 
as  "Terminal  Building." 

Beaumont,  Tex,  —  Plans  beine  pre- 
pared by  Cooke  &  Co..  Prince  Theatre 
Buildins.  Houston,  for  $200,000  hotel  con- 
templated  here. 

Ardmore,  Okla. — Reported  plans  being 
prepared  for  new  depot  to  replace  one  re- 
cently destroyed  here  for  Oulf.  Colorado  & 
Santa  Vf  Railway  Co.  (F.  Merrltt,  Ch. 
Engr..  Galveston.  Tex.);  cost  about 
$25,000. 

Oklahoma  City,  Okla,— Fort  Smith  & 
Western  Rv.  (B.  F.  Beckman.  Engr.,  Fort 
Smith.  Ark.)  is  reported  planning  con- 
structing a  passenger  and  freight  tremi- 
nal  here. 

Seattle,  Wash,— Plans  being  nrepared 
by  H.  Ryan.  Northern  Bank  Bldg.,  for 
three-story,  80  x  120  ft.,  brick  apartment 
house  to  be  erected  early  next  year  on 
Capitol  Hill:  cost  $50,000. 

Spokane,  Wash. — Renorted  plans  pre- 
pared for  flve-story.  100  x  150  ft.,  ware- 
house to  he  erected  earlv  next  year  for 
E.  H.  .Stanton  Co.;  cost  $100,000. 

Bay  City.  Ore.— Bay  View  Hotel,  re- 
ported destroyed  by  storm,  will  be  re- 
built. 

Portland.  Ore.- Reported  Multnomah 
Camp  No.  77,  Woodmen  of  the  World,  will 
erect  fireproof  lodge  bulldInK  on  East 
Sixth  and  East  Washington  Streets;  cost 
$100,000. 

Rivervlew,  Ore,— Renorted  plans  being 
nrepared  by  Lawrence  &  Holford,  Cham- 
ber of  Commerce  Building,  Portland,  for 
proposed  m.TUBnieum  to  be  erected  here 
for  Portland  Mausoleum  Co.,  Spalding 
Building,  Portland;  to  be  reinforced  con- 
"?<e  and  granite  construction;  cost 
$95,000. 

BIDS     DESIRED. 

..P'-X'"'""^'  Iowa,- Reported  desired  un- 
.  I^  .J.'  „"*'  f  eot'ep  n.  Stanhuhar, 
Archt.,    608    Best    Building,    Rock    Island, 

KA., ,/'■,''.''""''.  V"""'^  """l  basement, 
fto  X  lin  ft.,  reinforced  concrete  senior 
hall,  dorrnltorles  and  chapel,  for  St  Am- 
brose Co'lege,  W.  Lucas  Street-  nrohable 
orcollege""-     "'"^-  Wnila,^  Hanna"?,  Pres' 

n5*''?"."?'T.*^t5-~^1f",'"^'"'  <1eslred  until 
Sm„  p  "  ^  Brinkman,  Archt.,  Stout 
ri^Sv...  "J""'"''''  V^^  "«^-  Father  Ernst. 
^IZ'^ri  ''"■  «'"?.''""<?  a  story  and  base- 
ment Romai,  Catholic  church  at  Col- 
wlch.      Probable   cost   925,000. 

PRICES     AND     LETTINQ8. 
*/nd<ca(e«  award  of  contract. 

C^n'HiV  nX""''^  '^-  Y.-Wllliam  L.  Crow 
«v  •aik?;^„°™"**  ^'■■««'  a"^  Broad- 
Ill^  ..^Jr*^'  V  contractors  for  six- 
S™«e/^.%/"iS  ,5'"^*  building  to  be 
fj?  wniuL^r.^^  Forty-second  Street 
cSlt^sonn?  '^'^J'""t/^.™°"'  estimated 
p!rrk*A4mie."-    '^    ^''"'*'--    ^rcht.,    103 

♦Baltimore,  Md. — Contract  for  erecttnc 
ETectric^'Ti!;?  I°^r.  Co?.olldater  Gas^ 
Sd r  -^  *--' «-tre"^e?s™''?ep''orte1 
fr^i^if-%'^^  "Yorni;d%"J^^.i,^lJ 
jlt'?e\r'':5ew"ro?S    ^-""-y-  "o'^lfirc^S 


^Charlotte,  N.  C. — Contract  awarded  by 
Central  Realty  Co.  to  Travers-Wood  Co., 
Charlotte,  for  erecting  reinforced  concrete 
automobile  building  on  West  Trade  Street; 
cost  about  $45,000. 

^Athens,  Ohio, — Contract  awarded  Bart 
Davidson,  Athens,  at  $29,5U0  for  erecting 
edifice  at  Congress  and  West  State 
Streets   for  Christian   Church. 

^Cincinnati,  Ohio, — Contract  awarded 
H.  Harig  &  Co.,  31  East  Fourth  Street, 
for  erecting  ten-story  addition  to  building 
of  Provident  Savings  Bank  &  Tust  Co.,  at 
Seventh  and  Vine  Streets,  Harry  Hake, 
Archt.,  Telephone  Building. 

.(^Fort  Wayne,  ind. — Contract  for  erect- 
ing two  and  three-story,  220  x  58  ft.,  brick 
building  on  Harrison  Street,  for  Fort 
Wayne  Land  &  Improvement  Co.,  re- 
ported awarded  Indiana  Engineering  & 
Constr.   Co.,  Fort  Wayne. 

^Waterloo,  Iowa, — Contract  awarded  H. 
A.  Maine  Co.,  Waterloo,  to  erect  four- 
story  and  basement,  brick,  terra  cotta, 
reinforced  concrete  garage  .at  East  Fourth 
and  Franklin  .Streets  for  Waterloo  Over- 
land Co.;   cost  $135,000. 

i^Wlchita,  Kan, — Contract  for  erecting 
administration  building  for  Y,  W.  C.  A, 
awarded  Swenson  Construction  Company, 
Kansas  City,  Mo.;  cost  about  $65,000.  H. 
S.    Conrow,   Archt.,    Wichita. 

I^Havre,  Mont, — Contract  for  erecting 
Masonic  Temple  reported  awarded  Lease 
&  Richards  of  Havre;  cost  $75,000.  Link 
H  Hare,  Helena,  and  F.  F.  Boussout, 
Havre,  Associate  Architects. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK. 

Norwich.  Conn. — Joseph  Hall,  24  Broad 
Street,  contemplates  erecting  two-story, 
r-,0  X  130  ft.,  and  two-story,  34  x  74  ft., 
additions  to  factory  at  Trading  Cove. 

Putnam,  Conn. — Manhasset  Mfg.  Co.,  83 
Canal  Street,  will  erect  two-story,  120  x 
180   ft.   brick  addition  to   plant. 

Binghamton,  N.  Y, — Ansco  Co.,  manu- 
facturer of  photograpliic  apparatus,  etc., 
has  engaged  J.  G.  White  Engineering 
Corporation,  43  Exchange  Place,  New 
Tori?,  N.  Y.,  for  engineering  and  construc- 
tion of  extensions  and  improvements  to 
their  power  plant. 

Buffalo,  N,  Y,— William  H.  Donner, 
President  of  Cambria  Steel  Co.,  Phila- 
delphia, Pa.,  reported  to  have  purchased 
plant  of  New  York  State  Steel  Co.,  on 
Buffalo  River,  I^ackawanna  R.  R.  and 
Abbott  Road,  and  will  build  ore  dock  and 
install  unloaders. 

Oansvllle,  N,  Y, — Blum  Shoe  Company, 
Spruce  and  Milton  Streets,  contemplates 
erecting  four-story  addition  south  of 
present   plant. 

Falconer,  N,  Y. — Plana  being  prepared 
for  concrete,  50  x  100  ft.,  brass  foundry 
for  Ellison  Brass  Mfg.  Co. 

Lockport,  N.  Y. — Plans  being  prepared 
tor  factory  for  Fibre  Corporation  to  be 
erected,  next  spring,  on  Mill  Street,  to  re- 
place building  destroyed  by  fire;  estimated 
cost  $50,000. 

North  Tonawanda,  N.  Y, — Rand  Com- 
pany, 97  Goundry  Street,  plans  erecting 
addition.s   to   plant. 

Rome,  N,  Y,— Rome  Wire  Works  (H.  T, 
Dyett,  Pres.)  will  erect  a  100  x  300  ft.,  one- 
story,  fireproof  addition  to  its  plant  for 
purpose  of  manufacturing  copper  rods. 

Harrison,  N,  J, — Driver-Harris  Wire 
Co.  intends  erectiner  brick  and  steel  addi- 
tion to  plant:  cost  $24,000. 

Danville,  Pa, — The  reorganization  of 
Danville  Structural  Tubing  Co.,  remodel- 
ing present  plant  and  erecting  in  spring  a 
new   mill   to  cost   $600,000  contemplated. 

Oakmont,  Pa. — Plans  being  prepared  by 
Stearns  &  Castor,  Stephen  Girard  Build- 
ing, Philadelphia,  for  three-story,  brick 
and  concrete,  150  x  300  ft.,  factory,  to  be 
erected  here  for  Autocar  Co.  of  Ardmore. 

OIney,  Pa. — Plans  completed  and  con- 
tract soon  to  be  let  by  Fuckert  &  Wun- 
der,  Engrs.  and  Archts.,  310  Chestnut 
Street,  Philadelphia,  Pa.,  for  erecting  ice 
manufacturing  and  cold  storage  plant  on 
Duncannon  and  Mascher  .Streets  for  Olney 
Ice  Mfg.  &  Cold  Storage  Co.,  to  be  80  x 
140  ft.,  brick,  steel  and  concrete. 

Reading,  Pa, — Plans  being  prepared  by 
P.  A.  Muhlenberg,  of  Heading,  for  factory 
contemplated  on  South  Eighth  and  Binga- 
man  .Streets  for  Pennsylvania  Optical 
Company,   125  S.  Fifth  Street. 

Hickory,  N.  C. — Hickory  Manufacturing 
Company  reported  will  rebuild  $176,000 
pl,ant  destroyed  by  fire. 

New  Bern,  N,  C, — Reported  shops  of 
Norfolk  Southern  R.R.  Co.,  recently  de- 
stroyed by  fire,  will  be  rebuilt.  F.  L. 
.Nicholson,  Ch.  Engr.,  Norfolk,  Va. 

Cincinnati,  Ohio,  —  Reported  Peters 
Cartridge  Company,  First  National  Bank 
Building,  will  erect  $200,000  building  in 
connection  with  its  powder  plant  on  Little 
Miami  River, 
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Cleveland,  Ohio.  —  Preliminary  plans 
being  prepared  by  W.  C.  Owen  &  Co., 
449  Leader-News  Building,  for  reinforced 
concrete,  bricli  and  steel  rubber  factory; 
cost  $40,000. 

Plans  being  prepared  by  W.  S.  Fergu- 
son, i;,00  Euclid  Avenue,  for  office  and 
factory  building  to  be  erected  on  Taft 
Avenue  for  Great  Lakes  Refining  Com- 
pany, Beckman  Building;  cost  about 
$50,000. 

Dayton,  Ohio. — Plans  being  prepared  by 
Frank  Hill  Smith,  Dayton,  for  addition  to 
plant  of  Reynolds  &  Reynolds,  Washing- 
ton and  Dudley  Streets;  cost  approximate- 
ly $20,000. 

Hamilton,  Ohio.— A  plant  costing  $80,000 
is  contemplated  by  Hamilton  Otto  Coke 
Company  lor  purpose  of  extracting  light 
oils   from   tar  and  ammonia. 

Joliet,  III. — Additions  costing  about 
$100,000  contemplated  to  plant  of  Bates 
Machine  Co.,  Henderson  Avenue  and 
Jackson  Street. 

Kansas  City,  Mo. — Chevrolet  Motor 
Company  reported  contemplating  erecting 
$750,000  plant  here. 

Northport,  Wash. — Reported  Northport 
Smelting  &  Refining  Co.  will  erect  addi- 
tional smelter;  cost  about  $200,000. 

Spokane,  Wash. — Enlarging  plant  of 
Western  Soap  Co.  reported  contemplated; 
cost  $20,000. 

Oakland,  Cal. — Reported  contract  soon 
to  be  let  for  $200,000  factory  contemplated 
here  for  Chevrolet  Automobile  Company 
(Norman  De  Vaux,  Mgr.). 

BIDS     DESIRED. 

New  Orleans,  La. — Until  January  5,  by 
Board  Poi-t  Commissioners,  200  New 
Orleans  Court  Buuamg,  tor  constructing 
a  reinforced-concrete  elevator  of  about 
1,000,000  bu.  capacity,  with  its  equipment, 
except  as  specined  and  including  marine 
tower,  about  1500  ft.  of  convey  galleries 
on  east  bank  of  Mississippi  River,  be 
tween  Soniat  and  Val  Mont  Streets,  ad- 
vertised in  Engineering  Record.  j?ord, 
Bacon  &  Davis,  Engineers,  921  Canal 
Street. 


MISCELLANEOUS 


PRICES     AND      LETTINGS. 
icindicates  award  of  contract. 

-^Lawrence,  Mass. — L.  E.  Locke,  Law- 
rence, is  contractor  for  two-story  mill  to 
be  erected  on  south  Lnion  Street  for 
William  Whitman  Co.;  cost  approximately 
$140,000. 

*New  Britain,  Conn.  —  Contract  for 
erecting  $20,oou  addition  to  plant  of  Hart 
&  Cooiey  MIg.  Co.  reported  awarded  B. 
H.  Hlobard  Co.,  i\ew  Britain. 

♦Waterbury,  Conn. — Contract  awarded 
Turner  Constr.  Co.,  11  Broadway,  New 
York,  for  constructing  an  oil  storage 
building  lor  .-jcoviil  Mfg.  Co.  on  Hamilton 
Avenue,  to  be  2ao  x  2o  ft.,  part  one  and 
part  two  stories,  reiniorcea  concrete  con- 
struction. 

-^Buffalo,  N.  Y. — Contract  awarded 
Cliarles  F.  Ernst  Sons  Co.  lor  structural 
steel  for  two  and  one-half-story,  60  x  S2 
ft.,  brick  and  steel  adailion  to  packing 
plant  of  C.  KlincK  i^acking  Company, 
William  Street  and  Erie  R.  R.  Re- 
mainder of  work  to  be  aone  uy  day  labor 
by  owners. 

■^Contract  awarded  John  A.  ZoU,  398  Bird 
Avenue,  for  erecting  grain  elevator  and 
four-story,  55  x  71  ft.,  warehouse  addition 
to  plant  of  Eldad  Milling  Company, 
Seneca  Street  and  Nickel  Plate  R.  R.; 
cost   $30,OUO. 

-^Bayonne,  N.  J. — Contract  awarded 
Turner  Constr.  Co.,  11  Broauway,  New 
York,  by  Vacuum  Oil  Co.  lor  constructing 
niter  building  at  Bayonne,  three  stories, 
octangular  in  shape,  reiniorced  concrete 
construction,  hollow  tile  curtain  walls. 

•^Jersey  City,  N.  J. — Contract  awarded 
John  N.  Gill  &  Co.,  Pliiladelphia,  I'a.,  for 
erecting  three-story  reinforced  concrete 
factory  for  Davis-Bournonviile  Co.,  Van 
Wagenen  Avenue;  cost  about  $70,000. 
Neti  &  Thames,  Archts.,  Philadelphia,  Pa. 

ACoatsvllle,  Pa.  —  Contract  awarded 
United  Engineering  &  foundry  Co.,  234 
S.  Phelps  street,  loungstown,  Ohio,  lor 
erecting  plate  mill  here  Jor  Lukens  Iron 
&  Steel  CO. 

♦Philadelphia,  Pa.— Contract  awarded 
Irwin  &  Leignton,  12B  w.  Twelfth  Street, 
tor  erecting  loui  -story  brick,  steel  and 
concrete,  89  x  98  ft.,  electric  truck  shop 
on  Eighteenth  and  Bultoiiwood  Streets, 
for  Balawin  Locomotive  Works,  Broad 
and  Spring  Garden  Streets. 

^Wilmington,  Del. — Contract  reported 
awarded  I'red  A.  Havens  Co.,  845  N. 
Nlneteentli  Street,  Philadelphia,  Pa.,  for 
erecting  one-story  brick  and  concrete, 
50  X  120  ft.,  paint  shop  and  rigger's  lolt; 
repairs  to  boner  shop;  reinforced  concrete 
foundations  for  >  rane  and  brick  stacks 
for  Harlan  &  Hollingsworth;  cost  $80,000. 

♦Columbus,  Ga.— Contract  reported 
awarded  T.  C.  Thompson  Companv  of 
Greenville,  S.  C,  for  erecting  additions  to 
plant  of  Bibb  Manufacturing  Company, 
Thirty-second  and  River  Streets;  cost,  in- 
cluding   equipment,    about    $300,000. 

♦Watseka,  III. — Contract  for  erecting 
50,000  bu.  capacity  grain  elevator  here 
awarded  Burrell  Engineering  &  Constr. 
Co.,  323  S.  1.,!!.  Salle  .Street,  Chicago;  cost 
approximately  $20,000. 


PROPOSED     WORK. 

Subway  —  Boston,  Mass.  —  All  bids 
opened  Oct.  22  for  constructing  footway, 
consisting  of  subway  under  New  York, 
New  Haven  &  Hartford  R.  R.,  with  ap- 
proaches at  Ainsworth  Street,  West  Rox- 
bury.  have  been  rejected.  Edward  J. 
Murphy,  Comr.   Pub.  Wks. 

Power  Plant— Buffalo,  N.  Y. — The  Buf- 
falo General  Electric  Co.  (Charles  R. 
Huntley.  President)  is  having  plans  pre- 
pared for  an  electric  power  generating 
plant,  to  be  operated  by  steam,  to  be 
constructed  on  Niagara  River,  north  of 
Buffalo;  estimated  cost  $1,500,000  for  site, 
building  and  equipment.  Capacity  of 
plant  to  be  100.000  hp. 

Subway — Meridian,  Miss. — The  city  and 
the  officials  of  the  railroads  entering  the 
city  have  reached  an  agreement  whereby 
a  subway  is  to  be  constructed  to  the 
south  side  of  Twenty-sixth  Street  at  a 
cost  of  $100,000. 

Park  Bonds — Bartlesvllle,  Okla. — Local 
reports  state  bonds  for  $50,000  will  be  sold 
Dec.  14  for  park  site  improving  park 
and  constructing  incinerator.  For  further 
information  address  City  Clerk. 

Park  Bonds — Cincinnati,  Ohio. — Report- 
ed Sinking  Fund  Trustees  will  sell  $1,500,- 
000  park  bonds. 

Transmission    Line — Poplar  Grove,   III. — 

Reported  Illinois  Northern  Utilities  Co., 
Dixon,  will  construct  an  electric  trans- 
mission line  from  Capron  to  Poplar  Grove. 

Transmission  Lines — Prescott,  Ariz. — 
Arizona  Power  Co.  (M.  V.  Watson,  Man- 
ager, Prescott)  will  build  power  house  on 
Fossel  Creek  and  construct  transmission 
lines:  cost  $300,000. 

BIDS     DESIRED. 

Fire  Escapes — Albany,  N.  Y. — Until  Dec. 
6.  by  Board  Contract  &  Supply  (Isidore 
Wachsman,  Secy.),  for  delivering  and 
erecting  fire  escapes  on  Schools  Nos.  1 
and  17. 

Asphalt  Tank— Brooklyn,  N.  Y.— Until 
Dec.  9  by  Louis  H.  Pounds,  Borough 
President,  for  furnishing  material  and 
constructing  a  steel  tank  and  fittings 
having  a  capacity  of  52,800  gals,  to  be 
used  for  storage  of  liquid  asphalt  at 
municipal  asphalt  plant.  Seventh  Street 
Basin,    Gomanus   Canal.      Security,    $1,500. 

Elevator— New  York,  N.  Y.— Until  Dec. 
10  by  Board  of  Health  (Haven  Emerson, 
M.D.,  Pres.)  for  furnishing  material  and 
installing,  together  with  all  necessary 
alterations  and  other  work  incidental 
thereto,  an  additional  elevator  in  the 
measles  pavilion  on  the  grounds  of  Wil- 
lard  Parker  Hospital,  foot  of  E.  Six- 
teenth Street,   Borough  Manhantaan. 

Cleaning  Plant— Secaucus,  N.  J.— Until 
Dec.  9  by  County  Board  Chosen  Freehold- 
ers Jersey  City  (Walter  O'Mara,  Clk)  for 
constructing  cleaning  plant  at  Tubercu- 
losis Hospital  and  additions,   Secaucus. 

Cement — Baltimore,  Md. — Reported  de- 
sired until  Dec.  8  by  Board  of  Awards 
for  furnishing  Portland  cement  during 
year  1916.  R.  F.  Cooksey,  Highway  En- 
gineer. 

Elevators  —  Washington,  D.  C. — Until 
Dec.  23  by  James  A.  Wetmore,  Superv. 
Archt.,  Washington,  D.  C,  for  installing 
complete  an  electric  passenger  elevator  in 
each  of  following  post  office  buildings: 
Pendleton.  Ore.;  Brattleboro,  Vt.,  and 
Ardmore,  Okla. 

Soldiers'  Memorial — Lebanon,  Ohio. — 
Until  Dec.  20  by  Board  County  Commis- 
sioners (M.  E.  Rose,  Clk.)  for  erecting 
Soldiers'  and  Sailors'  Memorial  structure. 
Bids  for  labor  and  material  must  be 
stated  separately.  Bausmith  &  Dralnle, 
Archts.,  Gerke  Building,  Cincinnati. 

Stairway— St.  Paul,  Minn.- Reported 
desired  until  Dec.  6  by  August  Hohen- 
stein.  Purchasing  Agent,  for  constructing 
steel  stairway  on  Hall  Avenue  between 
Wabasha   Street  and   Prospect  Terrace. 

Cement— Kansas  City,  Mo.— Until  Dec. 
21  by  Purchasing  Officer  for  furnishing 
asphaltlc  cement  for  a  period  of  one  year, 
estimated  at  1000  tons,  advertised  in  En- 
gineering Record. 

Mixing  Apparatus— Toronto,  Ont. — Until 
Dec.  7  by  T.  L.  Church  (Mayor),  Chmn. 
Bd.  Control,  for  erecting  mechanical  mix- 
ing apparatus  for  the  low  level  chlorlna- 
tion  plant.  Eastern  Avenue  and  Don 
River,  and  for  the  high  level  chlorination 
plant  at  Wilton  Avenue  and  Don  River. 
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For  Proposals  Advertised,  see  Pages 

42  and  43. 


WATERWORKS. 

Kit's  See  Eng. 

Close.  Record. 

Dec.     6.  Pumps,     Highland     Park, 

Mich Nov.  20 

Adv.  Nov.  20,  27. 


See  Eng. 
Record. 

Water     Works,     Wesson, 
Miss Nov.  13 

Pipe    Fittings,    Washing- 
ton.   D.    C Nov.  13 

Pumps,    Valves,     Etc., 
Panama   Nov.  27 

Chlorine     Gas,     Buffalo, 
N.  Y Dec.     4 

Bridge  for  main,  Coving- 
ton, Ky Nov.  II 

Adv.  Nov.  13. 

Pump,  Pipe,  Etc.,  Secau- 
cus, N.  J Dec.     4 

Water     Works,  East 

Youngstown,   Ohio Nov.  30 

Adv.  Nov.  20. 

Chimney,  Ord,  Neb Dec.     4 

System,  Ridgefleld,  Wash.  Dec.     4 

Aluminum     Sulphate, 

Richmond,   Va Dec.     4 

Adv.    Dec.    4. 

Pumps,    Etc.,    Panama. ..  Dec.     4 

Improvements,     Wilber- 
force,   Ohio   Nov.  20 

System,     South     Charles- 
ton, Ohio Dec.     4 

Adv.   Dec.   4. 

Wells,      etc.,      Hamilton, 
Ohio Dec.     4 

Pumping  Station,  Albion, 
Mich  Dec.     4 

Piping,     Etc.,     Winnipeg, 
Man Dec.     4 

Improvements,    Lakeland, 
Fla Dec.     4 

Filter     Plant,     St.     Hya- 
cinthe.  Que Dec.     4 

System,    Wooster,    Ohio..  Nov.  20 
Adv.  Nov.  20. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Jan.     6.  Mason  City,   Iowa Dec.  1 

Adv.  Dec.  4. 

Dec.     7.  Ridgefleld  Park,   N.  J Nov.  27 

Adv.  Nov.  27,  Dec.  4. 

Dec.     7.  Toronto,   Ont Dec.  4 

Dec.     8.  Harbor  Beach,   Mich Dec.  1 

Dec.     8.  Philadelphia,  Pa Dec.  4 

Dec.     8.  Baltimore,  Md Dec.  4 

Dec.     8.  Needham,   Mass Dec.  4 

Dec.     9.  New  Dorp,   S.   1.,  N.  Y...  Lee.  4 

Dec.     9.  Buffalo,    N.    Y Dec.  4 

Dec.  13.  Belle   Plaine,   Minn Dec.  4 

Dec.  14.  Cuyahoga  Falls,   Ohio Dec.  4 

Dec.  14.  CincinnatU,    Ohio Dec.  4 

Dec.  15.  Hampton,  Iowa Dec.  4 

Dec.  16.  Cherryvale,  Kan Dec.  4 

Dec.  21.  Strawberry   Point,  Iowa..  Nov.  2o 

Jan.     4.  Key  West,  Fla ^ Dec.  4 

Parkersbui  g.    Pa.    Oct  i 

Adv.  Oct.  9. 


BRIDGES. 

Deo.    7.  Canton,   China   Oct.  23 

Adv.  Oct.  23. 

Wathena,  Kan Nov.  20 

Pennsylvania   Nov.  iio 

Fredonla,    Kan Nov.  2; 

,Sullivan,   Ind Nov.  27 

Visalia,    Cal Dec.     4 

Lorain,  Ohio Nov.  20 

New  Gretna,  N.  J Nov.  :iu 

Ada,   Mich Nov.  27 

Covington,  Ky Nov.  13 

Adv.   Nov.    13,   20. 

Bakersfleld,    Cal Nov.  2o 

New  York,  N.  Y Nov.  27 

Lansing,  Mich Dec.     4 

Selma,   Ala Nov   2o 

Sunbury,  Pa Nov.  27 

Camptown,    Pa Dec.     4 

Philadelphia,  Pa Dec.     4 

Lawrence,    Kan Dec.     4 

Illinois    Dec.     4 

Illinois     Dec.     4 

Tekamah,   Neb Dec.     i 

Atlanta,    Ga Dec      4 

PhoenixvlUe,    Pa Dec.     4 

Adv.  Dec.   4. 


PAVING  AND  ROADS. 

Dec.     6.  Princeton,   W.   Va Nov.  13 

Adv.   Nov.   13,   20. 

Dec.     7.  Excelsior,  Minn Nov.  13 

Dec.     7.  Indiana Nov  20 

Dec.     7.  Buffalo,    N.    Y Dec.     4 

Dec.     8.  Indiana  Nov.  2o 

Dec.     S.Indiana Nov!  27 

Dec.     8.   Des  Moines,  Iowa Dec      4 

Dec.  10.  Seattle,   Wash Nov  20 

Dec.  10.  Indiana Nov  27 

Dec.  10.  Pine    (?ity,    Minn Dec'    4 

Dec.  11.  Washington,    Ohio    Dec      4 

Dec.  13.  Pasadena,   Cal Nov  27 

Dec.  13.  Bolton,  Miss Dec      4 

Dec.  13.  St.  Paul,  Minn Dec.     4 

Dec.  14.  Bay   Minette,    Ala Dec.     4 

Dec.  14.  Bonds,    Nogales,    Ariz Nov.  27 

Adv.  Nov.  27,  Dec.  4. 
Dec.  15.  Angola,    Ind Dec.     4 

Adv.    Dec.    4. 
Dec.  15.  Starkville,    Miss Dec.     4 

Adv.   Dec.   4. 

Dec.  16.  Miami,    Fla Dec.     4 

Dec.  20.  Washington    Nov.  27 

Dec.  20.  Prosser,  Wash Dec.     4 

Dec.  21.  Seattle,   Wash Dec.     4 

Jan.     3.  Maynaidsville,   Tenn Nov   20 

Jan.  13.  Sault   Ste  Marie.   .Mich...  Dec.     4 


HYDRAULIC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Dec.     6.  Pier,  Philadelphia,  Pa.  ...  Nov.  II 
Adv.   Nov.   13,  20. 

Dec.     8.  Levee    Work.       New    Or- 
leans,   La Dec.     4 

Dec.     8.  Wall,    Portsmouth,    Ohio.  Dec.     4 

Dec.  10.  Ditches,   Marion,   Ark . . . .  Nov.  27 
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7. 

Dec. 

7. 
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7. 
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7. 
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Dec. 
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Dec. 
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Dec. 

21 

Bids                                                       See  Eng 
Close.  Record. 
Dec.  10.  Seawall,   Seattle,   Wash . .  Dec.     4 
Dec.  11.  Dredging,  Brooklyn,  N.  Y.  Nov.  20 
Dec.  13.  Clay  Puddle  Wall,  River- 
side,  111 Dec.     4 

Dec.  14.  Dredging,       New       York, 

N.    Y Nov.  13 

Adv.   Nov,    13  to  Dec.   4. 

Dec.  14.  Ditch,   Tempe,   Ariz Dec.     4 

Dec.  14.  Levee,  Kansas  City,  Kan.  Dec.     4 

Dec.  15.  Ditch,    Bemldjl,    Minn Nov.  27 

Dec.  18.  Dredging,        Washington, 

D.  C Dec.     4 

Adv.   Dec.   4. 
Dec.  18.  Ditch.      Mankato,    Minn..  Dec.     4 
Dec.  20.  Harbor      Work,       Miami, 

Fla Nov.  27 

Dec.  20.  Irrigation,   Barstow,  Tex.  Dec.     4 

Dec.  22.  Dock.     Miami,   Fla Dec.     4 

Adv   Dec.    4. 
Dec.  31.  Breakwater,  Fort  Taylor, 

Fla Dec.     4 

Adv.   Dec.   4. 
Jan.     5.  Grain  Elevator.     New  Or- 
leans,   La Ddc.     4 

Adv.    Dec.    4. 
Jan.     8.  Dredge,  Macaco.  China... Nov.    ( 

PUBLIC   BUILDINGS  AND 
SCHOOLS. 

Dec.     7.  Titusvllle.   Fla Nov.  20 

Dec.     7.  St.  Joseph,   Mich Nov.  27 

Dec.     7.  Rockford,    III Nov.  21 

Dec.     7.  Omaha,  Neb Nov.  27 

Dec.     8.  Minneapolis,    Kan Nov.  20 

Dec.     8.  Seattle,   Wash Nov.  20 

Dec.     8.  Rock   Springs,   Wyo Nov.  27 

l>ec.     9.   Lebanon,    Ind Nov.    ( 

Dec.     9.  Los  Angeles,  Cal Dec.     4 

Dec.   10.  Greenwich.    Conn Nov.    6 

Dec.  10.  Boston,   Mass Nov.  27 

Dec.  10.  Philadelphia,    Pa Dec.     4 

Dec.   11.   Boston,   Mass Dec.     4 

Dec.  13.  Cincinnati,    Ohio    Nov.  20 

Dec.  1 3.  Akron,  Ohio  Nov.  27 

Dec.   1:1.  Sacramento.  Cal Dec.     4 

Dec.  13.  Houston.     Tex Dec.     4 

Dec.  13.   St.  Paul.  Minn Dec.     4 

Dec.  14.  New  Philadelphia,  Ohio..  Nov.  20 

Dec.   14.  Gastonia,   N.  C Dec.     4 

Dec.   14.  Live  Oak,  Fla Dec.     4 

Dec.  15.  Centerville,  Iowa   Nov  27 

Dec.  15.  Plattsburg,   Mo. Nov.  27 

Dec.  1").  Lincoln,    Neb Dec.     4 

Dec.  15.  Davenport,   Iowa   Dec      4 

Dec.   15.  Pueblo.   Col Dec.     4 

Dec.  15.   San    Diego,    Cal Dec      4 

Dec.  18.  Middletown,    Ohio Nov.  13 

Adv.   Nov.   13,   20. 

Dec.  20.  Humboldt.  Tenn Nov.  13 

Dec.  20.  Cincinnati.    Ohio    Dec      4 

Dec.  20.  Paterson.   N.   J..  Dec      4 

Dec.  20.  Jersey  City.  N.  J Dec.     4 

Dec.  21.   Attleboro,    Mass Nov.  20 

Dec.  21.  Alton,   Iowa    Dec.      i 

Nov.  22.  Aurora.   Neb Nov  20 

Dec.  24.   East  Youngstown,  Ohio..  Dec.     4 

Dec.  28.  Seymour,    Conn Nov.  20 

Dec.  29.  Missoula,   Mont Nov   27 

Dec.  30.  St.  Petersburg,  Fla Nov  20 

Adv.  Nov.  20,  27. 

Dec.  30.  Galveston,   Tex Nov  27 

Dec.  30.  Ridgway,  Pa Nov!  27 

Jan.     1.  Arlington.   Iowa    Dec.     4 

Jan.     1.  Independence,   Iowa   . .        Dec      4 

Jan.     4.  Cavlte.  P.  I Nov  11 

.Tan.     4.  Greenville.   S.    C !!Nov'27 

Jan.     4.  Gaylord.    Minn Dec.     4 

Jan.     5.  Harlan.  Iowa   Nov  27 

Jan.   10.  Titusville,    Pa Dec.     4 

Adv.    Dec.    4. 


PRIVATE  BUILDINGS. 

Dec.  10.  Chicago,  111 Nov.  27 

NEW  INDUSTRIAL  PLANTS. 

Dec.  15.  Seattle,    Wash Nov.  20 

Jan.     5.  New  Orleans,  La Dec.     4 

Adv.   Dec.   4. 


MISCELLANEOUS. 

7.  El.  Rys.,  New  York,  N.  T.  Nov.  IS 
7.  El.  Rys.,  Philadelphia,  Pa.  Nov.  20 
7.  EI.  Ry.,  New  York,  N.  Y.  Nov.  27 

7.  Mixing     Apparatus,      To- 

ronto,  Ont Dec.     4 

8.  Electric     lighting.      West 

Hazleton,  Pa Nov.  IS 

Adv.  Nov.   13  to  Dec.  4. 
8.  Elevator    in    P.    O.    Bldg., 

Pottsvllle.  Pa Nov.  20 

8.  Chimney.    Elevator,    Etc., 

Rochester,   Minn Nov.  27 

8.  Track  Construction.     San 

Francisco,    Cal Dec.     4 

8.  Cement.  Baltimore,  Md.   .  Dec.     4 

9.  Tank.  Brooklyn,  N.  Y Dec.     4 

9.  Cleaning  Plant,  Secaucus, 

,        N.  ■^ Dec.     4 

10.  Cement,    Rock,    Etc.,    Los 

Angeles.   Cal Dec.     4 

10.  Elevator,  New  York,  N.  Y.  Dec.     4 
14.  El.  Rys..  Philadelphia,  Pa.  Nov.  20 

14.  Power    Plant    Improv.. 

Clarksdale.  Miss ^fov.  27 

Adv.    Nov.    27,   Dec.    4. 

15.  Timber,  Sault  Ste.  Marie, 

Mich Nov.  II 

Adv.  Nov.  13  to  27. 
15.  Garbage      Disposal.      Bar 

Harbor,  Me Dec.     4 

18.  El.     Rys..     Pearl    City, 

Hawaii    Nov.  20 

20.  Coal,   Norfolk,   Va Nov  20 

Adv.  Nov.  20. 

20.  Memorial.  Lebanon,  Ohio.  Dec.     4 

21.  Cement.  Kansas  City,  Mo.  Dec.     4 

Adv.   Dec.   4. 
23.  Elevators,  Washington, 

D.   C Dec.     4 

8.  Steel   towers.   Guam Nov  20 

1.  Memorial.    Fort   McHenry 

(P.   O.    Baltimore),   Md..Nov.  20 
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Dec. 
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Dec. 

Dec. 


Dec. 

Dec. 

Dec. 

Dec. 
Dec. 
Dec. 

Dec. 
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Dec. 
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Dec. 

Dec. 

Dec. 

Dec. 
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Dec. 
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Official  Proposal  Announcements 

Price    U40  an   inch.— Copy  can  be  received   until 
ThursiUy  10  a.  m.  (or  issue  mailed  the  ne.\t  ntorning 


oC  material  excavated  and  of 
work  pafTocmed. 

will  be  r«<|Ulr«<l  In  addition  to 

._  namca  to  «lve  the  name*  of  any 

,  or  peraona  to  be  nnanclally  Inter- 

In  the  contract,  upon  request  of  the 

etty  ootiocU  by  lU  preoldent,  prior  to  the 
ezecatloa  et  the  oontrart. 

gpactflcatlona  and  plans  can  be  aeen  at 
tba  oOoea  of  Isham  Randolph  ft  Company, 
Harbor  Ensineers,  at  either  of  their 
oOoaa.  vis.: 

Room  10,  Real  Estate  Bulldlnc,  Miami. 
Florida. 

Salt*  111*.  Beard  National  Bank  Build- 
lac.  JaekaonvlUe.  Fla. 

Salt*  IIS7,  Continental  Bank  BuildlnfE. 
CMcaso.  111. 

Seta  of  plans  will  be  supplied  upon  pay- 
ment of  six  (t(.Od)  dollars  to  cover  cost 
of  prlntinc  and  paata«e.    No  refund. 

CITY  OF  MIAMI. 
By  CASPAR  HEFTY, 

Preaident  City  Council  of  Miami,  Fla. 

Attest : 

W.  a  MOORE. 

Clerk  of  the  City  Council  of 
Miami.  Fla. 


Bids  open  December  7,  ItlK. 

NOTICE  TO  CONTRACTORS. 

SEWER  SYSTEM 

RIDOEFIELD  PARK.  N.  J. 

fisalad  proposals  for  the  construction  ot 
«  aawar  aystam  In  the  West  View  Section 
or  the  VUlace  of  RIdsefleld  Park,  N.  J., 
win  be  raoelTed  by  the  Board  of  Commls- 
iiODara  of  the  Vlllace.  at  the  Municipal 
Baildtnc  21I-XS4  Uackensack  Road,  on 
Tnaaday.  Dec.  7,  1*16,  at  the  hour  of  9 
o'clock  p.  m.  only. 

Said  Board  of  Commissioners  reserves 
(be  rlcht  to  reject  any  or  all  bids. 

APPROXIMATE  QUANTITIES. 
Hit  lineal  feet    S  Inch  yltrMed  cUy  pipe 


BidK  oiien    IH'cember    ai,    1915- 

ASPHALTIC  CEMENT 

KANSAS  CITY,  MO 
Bids  will  be  received  by  the  Purchasing 
AKent,  Kansas  City,  Mo.,  up  to  2  p.  m., 
December  21,  1915.  for  furnishing  as- 
phaltic  cement  for  a  period  of  one  year, 
estimated  at  1000  tons.  Speciflcations 
may  be  obtained  from  the  City  Engineer. 


ltMM>  aanara  las*  af 
aw  («) 
m»»  tw«  <MS> 
iMt  ft*  prtaa  «•  an 


W71  lineal  (eat  It  Inch  vltrlOed  cUy  pipe 

sowar. 
tf((  Unaal  feet  IS  Inch  vltrlfled  clay  pipe 

aawar. 
«U  Unaal  faet  Ifr  Inch  vitrified  cUy  pipe 


Bids  open  December  14,  1915. 

READVERTISEMENT 

WATERWORKS 

SOUTH  CHARLESTON.  OHIO 

Sealed  bids  or  proposals  for  the  fur- 
nishing of  all  labor,  material,  and  equip- 
ment for  the  installation  of  a  complete 
water  works  system  for  the  Village  of 
South  Charleston,  Ohio,  and  endorsed 
Proposal  for  Contract  No.  1,  or  any  other 
contract  for  which  the  bid  is  being  made, 
will  be  received  at  the  Council  Chamber 
of  the  Village  of  South  Charleston,  Ohio, 
until  noon,  December  14,  1915,  and  will 
then  be  opened  and  publicly  read  by  the 
Clerk  of  the  Council  of  said  Village. 

Copies  of  the  speciflcations  can  be  ob- 
tained at  the  office  of  the  Village  Clerk  by 
intending  bidders. 

The  entire  work  comprises  Ave  (5)  dif- 
.ferent  contracts.  Bids  will  be  received  by 
any  one  bidder  on  any  one  or  all  con- 
tracts, by  complying  with  instructions  to 
bidders. 

Each  proposal  for  each  contract  shall 
be  accompanied  by  a  certified  check  of  5 
per  cent  of  the  total  bid,  drawn  to  the 
order  of  the  Village  of  South  Charleston, 
Ohio. 

By  order  of  the  Council  of  the  Village 
of  South  Charleston,  Ohio. 

L.    M.    ERVIN, 

Mayor. 
W.  L.  WENTZ, 
[Seal]  Village  Clerk. 


and  Ha  ptaetac  aa  aiiowii 


W«o4: 

maatr-two  ttn   mocwm 
<M>  iMt  lai«. 

jl1aMy-«w«  <M>   sMter  lav  tea   M«) 
faa«  lon« 


twenty 


inaa«r-«wo    Ot) 
aaa-^imnar  (IH)  lack  ronad.  twanlr-flv* 
(SS)  faal  laaifc  wKk  aat  and  waslwr 


M  Uaaal   faat  It   Inch  brick  sewer  re- 
baOL 
ttt«  Uaaal  faM    *  Inch  sub  drain. 
titt  cvMe  yarda  rock  excavation. 

It  M.  &  M.  timber  and  aheathinc. 
Mt  otbie  yarda  coocrete. 
tt  manholsa 
t  drop  mantiolaa 

Plaaa,  proOlas,  apoclflcatlona  ai>d  In- 
(tmctlona  to  Mddora  are  on  flla  In  the  of- 
■ea  «(  tko  olark  t*  the  VUta««  and  may 
M  aramiaad  any  day  (azcept  Saturday) 
mwsaa  the  boar*  o(  10  a.  m.  and  4  p.  m. 
(■■aad)     HARRT  F.  ATER8. 

ADOU^  DEXHEIMER, 
ERNEST  W.  WEBBON, 
Board  of  COnunkalunara  of  the  Village  of 

RMgaaaU  Park.  N.  J. 
Br  M.  D.  STARKER,  Village  Clerk. 
Dated  Nov.  II,    1»15. 


«aaallUc*  for  both 
I  of  work  win  ka  aaad  la  oomparlfig 

the    »<■• 


t.  lilt. 

ELECTRIC  LIGHTING 

WEST  HAZLXTON,  PA. 
wlU   ba   raeaHrad   for  the   elactflc 
of  Waat  Basleton  Borough.   Pa., 
a  parted  of  too  years  according  to 
on  flla  with  tba  under. 
■aid  Mda  to  be  prsaanted  on  or 
bafor*  •  tf'deek  P.  M.  of  D«!ambar  Ith, 

ttu, 

WnXIAM    KRAPF,   Mmfr, 
1*T  Nortb  Broad  Street, 
Waat  Haaleton.  Pa. 


Bids  open  December  14,  1915. 

NOTICE    TO    BIDDERS. 

POWER  PLANT  IMPROVEMENT 

CLARKSDALE,    MISS. 

On  Tuesday,  Dec.  14,  1915,  the  Com- 
missioners of  the  City  of  Clarksdale, 
Miss.,  will  open  sealed  proposals  for  fur- 
nishing the  following  material : 

One  (1)   350-hp.  water  tube  boiler. 

One   (1)   guyed  steel  stack. 

One  (1)  500-hp.  open  feed  water  heater 
with  metering  device. 

One  (1)  30-g.p.m.  centrifugal  boiler 
feed  pump  with  motor  drive. 

One  (1)  500-g.p.m.  centrifugal  motor 
driven  water  works  pump. 

One  (1)  CO3  and  draft  recorder  with 
low  efficiency  alarm. 

Four  (4)  feed  water  regulators. 

One  (1)  one-half-ton-electrlo  delivery 
type  truck. 

Industrial  railway  equipment  to  consist 
of  the  following: 

Two  (2)  one-ton,  drop-side,  stee) 
charging  cars. 

One  (1)  right-hand  cast  plate  switch. 

One  (1)  three-ton  cast  plate,  boiler 
room  scales,  with  hand  registering  device. 

500  ft.  (single)  16-lb.  rail,  with  four- 
bolt  fish  plates  and  bolts.  The  Commis- 
sioners reserve  the  right  to  reject  any  or 
all  bids.  Proposals  must  be  in  the  hands 
of  the  City  Clerk  before  8  o'clock  p.  m., 
of  Dec.  14,  1915.  Must  be  marked  plainly, 
"Proposals  for  Power  Plant  Improve- 
ment." 

Specifications  on  file  at  the  office  of  the 
City  Clerk,  and  copies  may  be  had  upon 
application  there,  or  of  the  Consulting 
Engineer,  W.  G.  Shurger  Engineering  Co., 
Meridian,  Miss. 

M.  W.  PURNELL, 

City  Clerk. 


Bids  open  January  5,  1916. 

REINFORCED    CONCRETE 
ELEVATOR 

NEW  ORLEANS,  LA. 
Sealed  proposals  will  be  received  by  the 
Board  of  Commissioners  of  the  Port  of 
New  Orleans  at  their  office,  suite  200 
New  Orleans  Court  Building,  until 
January  5,  1916,  at  8  o'clock  p.  m.,  and 
then  publicly  opened,  for  the  construction 
of  a  reinforced  concrete  elevator  of  about 
1,000,000  bushels  capacity  with  Its  equip- 
ment except  as  specified  and  including 
marine  tower  and  about  1500  ft.  of  con- 
veyor galleries,  located  In  the  city  of  New 
Orleans,  on  the  east  bank  of  the  Missis- 
sippi River,  approximately  between  Sonlat 
and   Valmont  streets. 

A  deposit  of  125,000  in  cash  or  lertifleii 
check  is  required  with  proposal;  bond  or 
1300,000  required  with  contract.  I'ayment 
monthly  to  the  extent  ot  90  per  cent  of  the 
engineer's  ciitimate  of  work  accomplished, 
Including  allowance  for  a  reasonable  stock 
of  material  on  and  after  December  1, 
1915. 

PUins  and  speciflcations  will  be  on  flle 
at  the  office  of  Ford,  Bacon  &  Davis,  921 
Canal  Street,  New  Orleans,  LI,,  by  whom 
full  sets  will  be  furnished  to  prosjjective 
bidders  on  deposit  of  $100,  which  will  be 
refunded  to  depositors  who  submit  pro- 
posals and  return  sets  In  good  condition. 
To  depositors  who  do  not  submit  proposals 
18  will  be  refunded  on  return  of  the  seta 
In  good  <ondltlon. 

The  right  is  reserved  to  reject  any  and 
alt  bids  and  to  waive  Informalities 
Signed,  ERNEST  M.  LOEB, 

President. 


Bids  open  December  14,  1915. 

NOTICE  OF  SALE   OF  ROAD 

BONDS  FOR  SANTA   CRUZ 

COUNTY,  ARIZONA 

NOGALES,  ARIZ. 
Notice  is  hereby  given  that  sealed  bids 
will  be  received  at  the  office  of  the  Board 
of  Supervisors  of  Santa  Cruz  County,  in 
the  Town  of  Nogales,  State  of  Arizona, 
until  10  o'clock  a.  m.,  Tuesday,  Dec.  14, 
1915,  for  the  purchase  of  one  hundred  and 
fifty  (150)  forty-year  road  bonds  (with 
accrued  Interest)  of  the  denomination  of 
one  thousand  dollars  ($1,000.00)  each, 
dated  Dec.  14,  1915,  payable  in  gold  coin 
of  the  United  States  of  America,  at  the 
office  of  the  County  Treasurer  of  said 
Santa  Cruz  County,  Arizona,  and  bear- 
ing interest  payable  semi-annually,  at  the 
rate  of  five  (5)  per  cent  per  annum. 

Said  bonds  being  payable  forty  years 
after  the  date  of  issue,  with  the  privilege 
reserved  to  said  Santa  Cruz  County  of 
redeeming  all,  or  any  portion  of  said 
bonds,  at  any  time  after  twenty  years 
from  the  date  of  their  issue. 

Said  bonds  to  be  delivered  to  the  pur- 
chaser thereof  in  the  Town  of  Nogales, 
State  ot  Arizona,  at  the  office  of  the  Clerk 
of  the  Board  ot  Supervisors  of  said  Santa 
Cruz  County,  when  the  purchase  price 
thereof  shall  have  been  paid  over  to  the 
County  Treasurer. 

A  certifled  check  of  five  per  cent  of  the 
amount  bid  and  a  copy  of  this  advertise- 
ment must  accompany  each  bid. 

The  Board  ot  Supervisors  reserves  the 
right  to  reject  any  and  all  bids.  Bids  will 
be  opened  and  considered  by  said  Board  in 
Its  office  In  the  Town  of  Nogales,  Arizona, 
on  Tuesday,  Dec.  14,  1915,  at  2.30  p.  m. 

All  bids  must  be  sealed  and  addressed 
lo  Lula  Reddoch  Wood,  Clerk  of  the 
Board  of  Supervisors,  Nogales,  Arizona, 
and  marked  "Proposals  for  Purchase  of 
Santa  Cruz  County  Road  Bonds." 

By  order  of  the  Board  of  Supervisors  ol 
Santa  Cruz  County,  Arizona,  Nov.  9,  1915. 
LUL.A  REDDOCH  WOOD, 

Clerk. 


CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


ENCOURAGING  REPORTS  continue  to 
come  in  from  the  railroads,  not  the  least  of 
which  was  the  eager  absorption  last  week 
of  the  Baltimore  &  Ohio  $60,000,000  long-term 
bond  issue  for  refunding  purposes.  This  indi- 
cates that  railroads  will  now  be  able  to  secure 
money  on  safe  terms,  instead  of  having  to  depend 
on  the  dangerous  expedient  of  borrowing  short- 
time  loans.  It  marks  a  distinct  step  toward  more 
secure  financing  that  will  make  possible  delayed 
construction  improvements.  The  fact  that  the 
Pennsylvania  lines  west  of  Pittsburgh  have  be- 
gun rebuilding  bridges  weakened  by  the  flood  of 
March,  1913,  and  only  strengthened  temporarily 
at  that  time,  is  a  further  evidence  that  conditions 
favoring  construction  are  returning.  An  inter- 
esting side-light  on  the  steel  industry  is  the  pur- 
chase last  week  by  the  Duluth,  Missabe  &  North- 
ern of  1200  cars  and  by  the  Duluth  &  Iron  Range 
of  250  cars  and  3  locomotives.  The  business  of 
these  roads  consists  almost  entirely  of  transport- 
ing iron  ore.  Car  orders  last  month  were  the 
heaviest  since  1912,  and  have  been  estimated  at 
more  than  34,000  cars,  including  those  to  be  built 
by  railroads  in  their  own  shops. 

Reports  from  the  Federal  reserve  districts  for 
November  show  generally  improving  conditions. 
In  the  past  two  months  the  improvement  has 
broadened  to  solid  ground,  the  proportion  of  new 
business  due  to  the  war  having  steadily  de- 
creased. The  actual  volume  of  such  business, 
however,  is  far  from  declining,  our  exports  last 
week,  mostly  to  Europe,  being  valued  at  $90,541,- 
451,  a  figure  that  has  been  exceeded  but  once. 

Buildings 

A  contract  for  building  a  $125,000  warehouse 
has  been  awarded  at  Long  Island  City,  N.  Y. 
Contracts  based  on  bids  noted  recently  for  con- 
structing a  tuberculosis  hospital  have  been 
awarded  at  Buffalo.  The  construction  of  a 
$185,000  Masonic  temple  has  been  contracted  for 
at  Washington,  D.  C.  A  college  gymnasium 
contracted  for  at  Lansing,  Mich.,  will  cost 
$149,000.  The  construction  of  a  reinforced-con- 
'  Crete  grain  elevator  at  Duluth,  to  cost  $700,000, 
has  been  contracted  for.  A  $650,000  contract  for 
erecting  a  terminal  building  has  been  awarded 
at  Vancouver,  B.  C. 

Items  indicating  increasing  activity  for  next 
year  in  building  industrial  plants  include  the  re- 
port that  two  paper  mills  costing  $400,000  and 
$300,000  respectively  will  be  built  at  Kalamazoo, 
Mich.;  that  the  Edison  Portland  Cement  Com- 
pany will  make  improvements  costing  $200,000  to 
its  Stewartsville  (N.  J.)  plant;  that  a  $125,000 
flour  mill  will  be  built  at  El  Reno,  Okla;  that  a 
complete  shipbuilding  and  repair  plant  equipped 
with  a  masonry  and  a  floating  drydock  will  be 
built  at  Galveston,  and  that  a  $1,000,000  sugar 
refinery  will  be  built  at  Brigham,  Utah.  Plans 
have  been  filed  in  New  York  City  for  a  $250,000 
Y.  W.  C.  A.  building,  and  plans  have  been  com- 
pleted in  the  same  city  for  a  $155,000  apartment 
house. 

The  bond  issue  has  been  approved  and  a 
contract  will  be  let  this  winter  for  a  $125,000 
high  school  in  East  Aurora,  N.  Y.  The  trustees 
of  Delaware  College  will  spend  half  of  a  $500,000 
legacy  for  constructing  a  science  hall  at  Newark. 
Plans  have  been  completed  for  a  $100,000  addi- 
tion to  a  hospital  at  Birmingham,  Ala.  The 
finance  committee  of  the  Pittsburgh  board  of 
education  has  passed  a  resolution  favoring  a 
$3,000,000  bond  issue  to  finance  an  extensive 
school    construction    program.      Plans     for    two 


Do  You  Plan  Your 
Work?     How? 

In  Philadelphia  the  prin- 
cipal operations  of  the  High- 
way Bureau  are  converted 
into  a  picture  by  a  few 
colored  pins  and  a  city  map. 

The  status  of  750  contracts 
at  a   glance! 

The  story  on  page  714  tells 
you  how  it  is  done. 


Preparedness— T 
An  Engineering  Job 

General  Wood's  message  to 
technical  men,  page  739,  will 
interest  you.  Editorials  on 
this  subject  also. 


schools  to  cost  $385,000  have  been  approved  at 
Jackson,  Mich. 

Bridges  and  Roads 

Contracts  for  three  bridges  to  cost  $93,000  have 
been  awarded  at  Woonsocket,  R.  I.  A  contract 
will  soon  be  let  at  Harriman,  Tenn.,  for  a  bridge 
estimated  to  cost  from  $50,000  to  $125,000.  A 
concrete  bridge  to  cost  $75,000  will  be  built  at 
Johnstown,  Pa.  A  company  at  Huntington,  W. 
Va.,  has  been  granted  a  franchise  to  construct  a 
bridge  with  a  900-ft.  span  over  the  Ohio  River. 
Plans  have  been  submitted  for  a  bridge  over  the 
Red  River  at  Fulton,  Ark.,  1400  ft.  long,  with 
a  lift  span.  Plans  are  being  prepared  for  the 
Twenty-third  Street  viaduct  at  Kansas  City,  esti- 
mated to  cost  $200,000.  It  is  reported  that  bids 
are  being  asked  for  constructing  a  bridge  over 
the  Willamette  River  at  Salem,  Ore. 

Paving  work  to  cost  $100,000  has  been  con- 
tracted for  at  Greenwood,  S.  C,  and  a  $286,000 
concrete  road  contract  has  been  awarded  at 
Osceola,  Ark.  A  paving  contract  amounting  to 
more  than  $120,000  has  been  awarded  at  Austin, 
Tex.  Concrete  pavements  to  cost  $81,000  have 
been  contracted  for  at  Huntington  Beach,  Cal. 
Omaha,  Neb.,  will  open  bids  Dec.  28  for  approx- 
imately 5  miles  of  paving.  Bids  will  be  opened 
Dec.  13  for  constructing  10  miles  of  bitulithic 
roadway  at  El  Paso,  Tex.  The  California  State 
highway  commission  will  receive  bids  Dec.  27 
for  constructing  17  miles  of  concrete  road  and 
building  a  1500-ft.  bridge  with  a  148-ft.  draw 
span. 

Sumter,  N.  C,  has  sold  $225,000  paving  bonds. 
Paving  work  to  cost  $100,000  is  contemplated  at 
Akron,  Ohio.  Paving  work  to  be  done  at 
Sterling,  111.,  will  cost  $80,000.  Two  road  con- 
tracts amounting  to  $104,000  will  be  awarded  in 
the  spring  at  Lexington,  Mo.  The  portion  of  the 
Lincoln  Highway  within  the  city  limits  of  Coun- 
cil Bluffs,  Iowa,  will  be  paved  soon  at  a  cost  of 
$100,000.    St.  Louis  County,  Minnesota,  in  which 


Duluth  is  located,  will  have  $400,000  available 
for  road  construction  in  1916.  Pierce  County, 
Washing:ton,  in  which  Tacoma  is  situated,  will 
spend  $450,000  next  year  on  highways,  and  Spo- 
kane County  has  $205,000  available  for  the  same 
purpose. 

Waterworks  and  Sewers 

The  lowest  bid  opened  for  constructing  a  sub- 
marine pipe  line  under  the  Hackensack  and  Pas- 
saic Rivers  for  the  city  of  Newark  were  $1&3,000 
on  one  design  and  $124,000  on  the  other.  The 
lowest  bid  received  Nov.  24  at  Salt  Lake  City, 
Utah,  for  constructing  the  Parley's  Canyon  dam 
was  $139,000.  Providence,  R.  I.,  has  advertised 
bids  for  borings  for  its  proposed  extensive  water 
supply  system.  Bids  will  be  opened  Dec.  16  at 
Elmhurst,  III.,  for  constructing  a  reservoir, 
pumping  station,  etc.  It  is  reported  that  Ken- 
osha, Wis.,  will  open  bids  Dec.  20  for  water- 
works construction  to  cost  $250,000. 

A  contract  for  a  filtration  plant  to  cost 
$135,000  is  to  be  let  early  in  the  spring  at 
Batavia,  N.  Y.  The  Maryland  Public  Service 
Commission  has  granted  permission  to  the  water 
company  at  Hagerstown,  Md.,  to  raise  $550,000 
for  new  construction.  A  waterworks  contract 
amounting  to  $65,000  is  to  be  let  early  next  month 
at  Athens,  Ohio.  Consulting  engineers  have  sub- 
mitted a  report  to  Fort  Worth,  Tex.,  recommend- 
ing an  expenditure  of  $300,000  for  waterworks 
improvements.  Tyler,  Tex.,  is  to  build  a  water- 
works system  to  cost  $250,000. 

Sewer  contracts  totaling  $63,600  have  been 
awarded  at  Cleveland,  Tenn.  A  sewer  contract 
amounting  to  $70,000  has  been  awarded  at 
Seattle.  Bids  will  be  received  Dec.  23  for  con- 
structing a  sewer  system  to  cost  $43,000  at 
Kenova,  W.  Va.  East  Palestine,  Ohio,  will  open 
bids  Dec.  20  for  constructing  a  sanitary  sewer 
system  and  disposal  works  to  cost  $60,000.  Bids 
will  be  opened  Dec.  14  for  constructing  a  sewer 
system  and  disposal  plant  for  the  U.  S.  Army  at 
Fort  Sam  Houston,  Tex.  Xenia,  Ohio,  has  sold 
$60,000  bonds  and  will  let  a  contract  this  winter 
for  building  a  sewage-disposal  plant.  Sewer 
work  to  be  let  this  winter  at  Omaha,  Neb.,  will 
cost  $100,000. 

Miscellaneous 

The  lowest  bid  received  for  constructing  the 
McKean  pier  at  Philadelphia  was  $480,000.  A 
contract  for  grading  17  miles  of  railroad  near 
Maytown,  Fla.,  has  been  awarded.  A  hydro- 
electric plant  to  cost  $127,000  has  been  contracted 
for  at  Florence,  Ala.  Drainage  work  to  cost 
$175,000  has  been  contracted  for  at  Osceola,  Ark. 
A  ditch  contract  has  been  awarded  at  Deer  River, 
Minn.,  at  $104,000.  Two  contracts  awarded  on 
drainage  work  at  Corinne,  Utah,  total  $160,000. 
Bids  are  desired  at  Albany,  N.  Y.,  on  a  State 
barge  canal  contract  estimated  to  cost  $432,000. 

The  Maryland  State  public  service  commission 
has  been  asked  permission  for  constructing  a 
railroad  line  at  Hagerstown  to  cost  $110,000.  It 
is  reported  that  plans  have  been  prepared  for  the 
$1,500,000  street-car  subway  proposed  at  Detroit. 
Surveys  are  being  made  for  ditch  work  on  which 
$300,000  is  to  be  spent  near  New  Ulm,  Minn. 
Contracts  are  to  be  let  next  spring  for  ditch 
work  costing  from  $300,000  to  $400,000  near 
Marshall,  Minn.  Plans  are  being  prepared  for 
a  $2,000,000  hydroelectric  plant  near  Albu- 
querque, N.  M.  It  is  reported  that  a  railroad 
company  in  Washington  will  construct  400  miles 
of  line  from  Bellingham  to  the  Canadian  border. 


WATERWORKS 


PROPOSED     WORK. 

Albion,  N.  Y. — State  Conservation  Com- 
mission has  approved  the  project  of  in- 
stalling a  storage  water  reservoir  four 
miles  southweHt  of  this  village,  near 
Mosher  Hlli.  south  of  Eagle  Harbor,  with 
a    capacity    of    60,000.000   gallons,    located 


on  Otter  Creek.  A  reservoir  will  be 
formed  by  an  earth  dam  with  reinforced 
concrete  core  wail  and  spillway  at  north 
end,  and  dam  will  have  f,  maximum  height 
of  3.5  ft.  and  300  ft.  over  all  on  top,  15,001) 
ft.  of  8-in.  c.-i.  pipe  will  be  laid;  cost  of 
dam  and  pipe  will  be  $23,000.  Address 
Mayor. 

Batavia,  N.  Y. — Contract  will  be  let 
e.arly  in  the  spring  for  constructing  tho 
filtration  plant  to  cost  $135,000.  Bids  now 
lieing  received  on  12  and  16-in.  c.  1.  pipe. 


Capacity  of  plant  3,000,000  gal.  Chester 
&  Fleming,  Engineers,  Pittsburgh,  Pa. 
Roy  F.   (,'larl<,  City  Engineer. 

Llndenhurst,  L.  I.,  N.  Y.— W.  E.  Sax- 
ton,  Mineoia.  is  engineer  for  the  water 
worlts,  to  cost  about  $70,000.  Frederick 
Frederick  Sheide,  Supervisor. 

Llndenhurst,  L.  I.,  N.  Y. — Installation  of 
rrmnicipai  water  works  is  under  consider- 
ation; plans  have  been  prepared  for  water 
system  to  cost  $100,000  and  also  for  a  com- 


bined water  arid  electric  light  plant  to  cost 
approximately  $125,000.  Address  Board  of 
Trade. 

Oneida,  N.  Y. — In  the  report  submitted 
to  Board  of  Water  Commissioners  by 
t'rank  J.  Wag!ier.  Engineer,  on  the  pro- 
poseil  new  water  supply,  cost  is  estimated 
as  follows:  Right  of  way  damages,  $27,- 
321;  pipe  line,  including  valves,  meters, 
etc.,  $32S.94,i;  dam,  $55,000;  service  reser- 
voir, $21,18!);  and  chlorinator,  $2,000;  to- 
tal,   $434.I.'>5:    additional   for  contingencies 
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Cnnstoa.  •d«wtlM«  to  toftn»«Sn«  J*«^" 
otd.  Ptmak  B.  WlMOr.  CSlrf  Biutlnoer. 
Ml  WeMmtnsttr  Straet. 

WuMnotOfi,  a  C.— At  the  bureau  of 
SupsttM  iuhI  Account*.  Navy  Uept., 
WuUnKtoa.  D.  C,  for  tumlahinS  at  tbe 
N«»y  YknU  and  .Vaval  Station.  •uPP}'« 
••  (oUowa:  Har«  laUnd.  OaL.  Sch.  tiuii. 
tBl»B«ltlon  ptp*  attlnn.  ooropoaltlon 
ualOM:  acb.  »I0«.  ral».-rtUn«>u»  maUe- 
abU  Iron  Ptp«  «ttln«B.  malleable  Iron 
uatona-  Bomob,  Sch.  *100.  atandnrd  weisht 
WTOWtkl  p(p*:  Norfolk  and  Charleston. 
SehTllM.  ralvea.  etc  Applications  for 
|>iiHWWli  alMNUd  daaisnate  schedule  de- 
airad  liy  niUBlMr. 

Loraiii,  Ohtc— Reported  desired  until 
Dec.  li  by  Ira  A.  Richardson,  Director 
Public  8«rr»ce.  for  three  water  tube  boll- 
•m  far  the  water  works  pumpinK  stations, 
tM  bpL  each,  also  for  steam  i^lpiiiK  and 
fllllnca. 


Ctiicaae.  Ml.— t'ntU  Dec.  15,  by  Depart- 
mrat  Public  Works  (W.  It.  Moorhouse, 
Coov.K  for  fumlshlns  (abrlcating.  deliv- 
srlDC  UMl  erectlns  siructurul  steel  and 
iroa  works  for  two  steel  shells  (or  tunnel 
shafta  for  the  Torrance  Avenue  water  pipe 


♦  Lincoln,  Neb.  -  Contract  awarded 
American  Cast  Iron  PiPO,  ComPa"*-.  fj," 
mlnsham,  Ala.,  for  5,200  ft  of  12-ln.  c-l. 
pipe  for  water  mains  at  about  $8,000. 

Houston.  Tex,  —  Following  are  bids 
opened  D^.  1  bV  City  Council  for  deep 
w7ll  puri^  to  be  installed  for  new  aux- 
iliary pumping  plant  on  North  Main 
Street:  J.  G.  Browne  Company,  J19.948. 
fiyne  &  Bawler  Company,  J2U74.  and 
Southerri  Engine  &  Pump  Company 
t2S,000. 

♦  Hlllyard,  Wash.— Contract  awardU  by 
Water  Committee  of  the  City  Council  for 
a  steel  tower  and  a  200.000  gallon  tank  for 
water  system  to  the  Chicago  Bridge  & 
Iron  Works.  130S  West  105th  Street,  Chi- 
cago, ill.,  at  $8,288.  and  for  the  pump,  to 
Fairbanks.  Morse  &  Company,  Spokane, 
at  $2,060. 

Salt  Lake  City,  .Utah.— Following  are 
low  bids  opened  Nov.  24  by  City  Commis- 
sion for  constructing  the  Parley  s  Canyon 
dam-  Parrot  Brothers  multiple  arch  type, 
$7B  290  on  first  unit  and  $138,839  on  com- 
pleted dam.  and  an  arched  concrete  type, 
$8S,«70  for  tirst  unit:  P.  J.  Moran,  15^ 
West  Second  Street,  Ambursen  type, 
$ll*.052  and  $216,587  respectively,  and  on 
arched    type   $226,212   completed   dam. 


BIDS     DESIRED, 


«Ma«  |SI.*M 

natlaa  aad  InataUms 


Of,    tliMi^-Cttjr    wfll   bolld   aa 
tMk  aboM  njm  flBl.  eapulty.  i 


Affc  Piiiiwuy  ewsOTs  ro- 
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>ati>it  mad  immuVtmg  a  ayatam  of  watar 
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•■4  plaat  la 


Far*  WartH.  TaiL— Hetaaa  A  Laird.  ■■- 
rtaiiia.  haaa  aaibslilsd  to  th«  City  Coa- 
(oe  a   raaart   rarosnaasnitlna   eompia- 
«<  Ika  Lain  Wortk  aoadlult  Mn*  to 
taaaatic  por- 
M  aatira  aya- 
of  aopply  at 


Elmhurst.  III.— fntll  Dec.  IS.  by  Arthur 
H.  Kochalsky,  City  Clerk,  for  construct- 
ing nracrvolr,  pumpinc  station,  lowor  and 
tank.  wcU  bouaa  anif  appurtenances,  all 
reinforced  ooocrete:  two  centrifugal 
puinpa.  MO  >aL  capacity  per  minute  and 
on*  IM  w»X-  capacity  per  minute,  both 
diraet  connected  with  electric  motors.  H. 
n,  Bncr..  IK  Chamber  of  Com- 
Bulldlnc.  Chicago. 

Oalaaburg.  ill.— t'ntil  Pec.  20  by  William 
U-    Boatell.  tur  constructing 

a  tubular  'ss  than    15  In. 

dlam.,  a   •!'  -■..  advertised   In 

KniclnscrlnK    lirconi.   r.    L,.    M.    Connolly, 
flly   Engineer. 

Ksnoalta.  Wis.— Heported  desired  until 
Ihh'.  20,  by  Board  Water  Commissioners, 
(or  conatnictlng  water  plant  on  Washing- 
ton Island,  Including  pumping  station,  fil- 
tration plant  and  equipment.  Probable 
•xpandlture,  $!&0,000. 

Uitcoln,  Nab.— Until  Dec.  20  by  H.  E. 
WeUa,  City  Clerk,  for  an  electric  lighting 
plant  and  water  works  at  County  Poor 
Kami. 

Kansas  City.  Mo.— Until  Jan.  12,  by  J. 
K.  L«ngan.  I'urchaslng  Agent,  City  Hall, 
for  a  steam  turbine  reduction  gear  cen- 
trifusal  pumping  unit  advertised  In  En- 
glneerlns  Record.  Burton  Lowther,  Chief 
Engineer. 
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SEWERAGE  AND  SEWAGE 
DISPOSAL 


Summit.  Mo.— Until  Dec.  15,  by 
City  Ofllclals  and  Pipe  Line  Co.,  for  pipes, 
byoranta.  valves,  tower  and  lank,  25-hp. 
oil  aosIlM  or  motor,  2M-nl.  triplex  pump, 
rsaai  loir  and  brick  pumphouse. 
Kant  *  iMwry.  Engrs.,  715  Ht- 
r«  Bank  Building,  Kansas  City,  Mo. 

Heuato.i,  Tax.— Until  Dec.  20.  by  E.  B. 
Bonney.  «'lty  Secretary,  (or  constructing 
a  brick  power  house,  a  reinforced  concrete 
settling  tank  and  pipe  line  for  the  new 
North  Main  Street  auxiliary  pumping 
station. 

Panama.— I'm II  Dec.  22  by  MaJ.  F.  C. 
Boggs.  Corps  Engrs.,  U.  8.  A.,  General 
Purchasing  Officer  the  Panama  Canal, 
Washington.  l>.  C  for  CIr.  995.  steel 
angles  and  I-beams,  c.-i.  pipe,  pipe 
flillngs.  valvrs.  cocks,  floor  drains,  pipe 
h.iiif,.r«     nush    pipes,    water   cages,    con- 

■c.   14,  same  place  as  above,  for 
.' —    ,.  .va   4-ln.   galvanised  w.-l.   pipe,   3 

rJvanlsed    malleable    Iron    tees,    and    one 
In.    galvanised  reducing  elbow. 


PRICKS     AND     LETTINOS. 
lilttdUMtcM  award  of  contract. 

ionmjf  City,  N.  J.— See  "Proposed 
Work  y^ 

*Aabtabula,  Ohio.— AshUbula  Water 
Dapfilv  In  h.i»  awarded  contract  for  con- 
■tru' ■  '    oroasing  across   the   Ash- 

labii.  ■■•   rilllen   *    Co.    of   AshU- 

bula *     Fleming,     Engineers, 

PIttSbuiKh.    I'k 

*ClawaUnd.  Ohio.  —  Contract  awarded 
by  Board  of  Control  to  Ueorge  Worthlng- 
loo  OoawaDy,  Cleveland,  at  about  $20,000. 
(or  watar  metars. 

«Uppar  Sandusky,  Ohio.  —  Contract 
awarded  Harris  Pump  A  Supply  Co., 
ntubunth.  Pa.,  by  UKal  Water  Co..  for 
furnishing  new  low  service  pump  and  gas 
xncinc.  Cheater  A  Fleming.  Engineers. 
Plttaborgb.  Pa. 


PROPOSED     WORK, 
Syracuse,   N.   Y.— Reported  construction 
of  a  sewage  disposal  plant  is  under  con- 
sideration by  City  Commissioners. 

Wapplnger  Falls,  N.  Y. — Citizens  voted 
$15,000  lioiids  to  construct  sewer  system. 
Bonds  will  be  sold  Dec.  16  by  R.  Borli- 
mer.  Village  Clerk,  H.  L.  Sterling,  Wap- 
lilnger  Falls.  Engineer. 

Hoboken,  N.  J.— James  II.  Fuertes,  140 
.N'assau  .Street.  .\cw  York.  N.  Y..  is  en- 
gineer for  the  .sewerage  system  contem- 
plated here. 

Miami,  Fla.— See  "Hydraulic  and  River 
Improvements." 

Lexington,  Ky. — Board  City  Commis- 
sioners has  authorized  Commissioner  of 
Finance  to  issue  $350,000  bonds  for  con- 
struction of  sewage  disposal  plant  which 
citizens  recently  voted. 

Dayton,  Ohio. — Reported  contract  soon 
to  be  let  by  City  Purchasing  Agent, 
Fowler  .S.  Smith,  for  sewer  pipe,  about 
61.000  ft.;  cost  about  $10,000. 

Springfield,  Ohio, — Mill  Run  sewer  bonds 
amounting  to  $13,500  have  been  sold. 

Toledo,  Ohio. — County  Commissioners 
order  a  survey  for  the  sewer  from  Syl- 
vanla  Avenue  to  Ten  Mile  Creek.  Sewer 
will  be  about  1 ',4  miles.  I...  A.  Boulay, 
CcMinly  Engineer. 

Troy,  Ohio. — Bonds  for  $21,500  sewer 
Improvements  reported  to  be  sold  Dec.  11. 
C.   F.  Rannells,  Auditor. 

Vermillion,  Ohio. — Sewage  disposal  plant 
costing  $40,000  Is  to  be  built  in  this  vil- 
lage. Injunction  secured  by  Mayor  has 
been  dissolved  by  the  Common  Pleas 
Court. 

Xenia,  Ohio— Contract  will  be  let  this 
winter  for  a  sewage  disposal  plant  for 
which  $60,000  liOTifIa  have  been  sold.  J.  P 
Shumaker.   City  Engineer. 

Jackson,  Mich.— Plans  being  prepared 
for  a  sewage  disposal  plant.  Albert  W. 
I>.  Hall,  City  Engineer. 

Chicago,  III. — No  bids  accepted  by  the 
Sanitary  District  Board  of  Trustees  for 
constructing  Calumet  InterceptlnB  Sewer 
Contract  .So.  4,  bids  for  which  were 
opened  Dec.  2.  because  of  a  lawsuit. 
Trustees  have  abandoned  work  on  sew- 
erage construction,  awaiting  the  findings 
of  the  Supreme  Court  of  Illinois. 

Belolt,  Wis. — Storm  sewers  are  to  be 
constructed.  Caeb  Central  Bridge  built 
and  about  6  miles  of  pavement  (material 
not  selected),  laid  next  year.  G.  E  Hee- 
blnk.  City  Engineer. 

La  Crosse,  Wis.— Contracts  will  be  let 
some  time  In  March  for  3560  Iln.  ft.  46 
In.  X  69  in.  brick,  relnforced-concrete  and 
segment  block  sewers.  Cliorge  P.  Bradlsh. 
City  Engineer. 

Benson,  Mln.i.— R.  B.  Gardner,  Benson, 
engaged  by  rliy  to  make  a  preliminary 
Kiirvey  for  sanitury  sewer  and  treatment 
plant,  city  has  about  $16,000  for  im- 
provement. 

Lincoln,  Neb.— Contract  soon  to  be  let 
by  city  for  constructing  storm  water 
ISr*,,  '"■.«■'■  ^"■«e'',  about  1032  ft.  49  in., 
tSLu  JS'^Si  J""''  **  "■  24-ln.  cement 
H"Berg"''cUy'^Cle"r''''   '^°'"'    «■'»«•      ^• 

...?irf^*t-'^*''-~^°/'""''<='"  '''"  be  let  Jan- 
uary or  February  for  sewer  work  costing 
aboui   $100,000.     K.    E.    BrucerClty  Engi- 

Olympla.  Wash.— Contracts  for  Improv- 
ing water  works  to  cost  $20,000  and  street 
pavng  rosllnit  $li.0O0  will  be  let  e[r?y 
Englnle?.**    '"'''"'      "'•    ^-    ^e^'^e".    City 

The  Pas,  Man.— Bee  "Water  Works." 


Boston,  Mass. — Until  Dec.  IS  by  Edw. 
F.  Murphy,  Comr.  Pub.  Wks.,  Boston,  for 
constructing  pipe  sewers  and  drains  in 
portions  of  Westville,  Josephine  and 
Leroy  Streets,  Dorchester. 

New  York,  N.  Y.— Until  Dec.  20,  by 
Marcus  M.  Marks,  President  Manhattan 
Borough,  for  alterations  and  improve- 
ments to  sewer  in  Cedar  Street,  between 
Nassau  Street  and  Broadway.  Security 
$4,500. 

Kenova,  W.  Va. — Until  about  Dec.  23  by 
J  W  Collins,  City  Recorder,  for  sewer 
system  to  cost  about  $46,000.  A.  B.  Mau- 
pin.   Engineer,   Huntington,   W.    Va. 

East  Palestine,  Ohio. — Reported  desired 
until  Dec.  20.  by  O.  L,.  Butts,  Village  Clk., 
for  constructing  sanitary  sewer  system 
and  sewage  disposal  works.  I'robable  cost 
$60,000.  Morris  Knowles,  Knt'r.,  Oliver 
Bldg.i  Pittsburgh,  Pa. 

Chicago,  III,— Until  Dec.  18,  by  Depart- 
ment Public  Works  (\V.  R.  Mooihouse, 
Comr.),  for  furnishing  and  delivering  sew- 
er pipe  to  the  Bureau  of  Sewers. 

St.  Paul,  Minn. — Reported  desired  until 
Dec.  13,  by  August  Hohenstein,  Purchas- 
ing Agent,  for  constructing  sowers  on  por- 
tions of  Fairview  Avenue,  Hillis,  Annapolis 
and  other  streets. 

Kansas  City,  Mo.— Until  Dec.  14,  by 
Board  Public  Works  (Thos.  F.  Callahan. 
Secy.),  for  furnishing  material  and  con- 
structing sewers  in  Sewer  Dist.  400,  Div. 
No.  3,  Sewer  Uist.  417,  and  433  in  Sewer 
Div.  No.  7. 

Fort  Sam  Houston,  Tex. — Until  Dec.  14 
at  office  of  Quartermaster  for  construct- 
ing sewerage  system  and  sewage  disposal 
plant. 


PRICES     AND      LETTINGS, 

ielndicatcs  award  of  contract. 

♦Ocean  Grove,  N.  J.— Contract  award- 
ed by  Neptune  Township  Trustees  for  con- 
structing the  sewer  in  District  No.  2  to 
Logan  Construction  Company,  13  Park 
Row,  New   York,  N.  Y..  at  $8,957. 

Baltimore,  Md, — Following  are  four  low- 
est bids  opened  Nov.  24  by  Sewerage  Com- 
mission for  Sanitary  Contract  168,  .Section 
No.  1,  of  the  Waverly  trunk  sewer,  and 
Sanitary  Contract  No.  169,  lateral  sewers 
in  District  34-D:  ^ 

Contract  169,  Thomas  Hampton  Com- 
pany, $9,889;  Frank  Carozza,  305  E.  Pres- 
ton Street,  $10,241;  F.  B.  Beasman  &  Com- 
pany, $10,402;   McAleer  &  Glass.  $10,929. 

Contract  168,  Frank  Corozza.  $10,126; 
W.  H.  &  C.  F.  Thompson,  $10,271;  F.  B. 
Beasman  &  Company,  $10,323,  and  Smith 
&  Ruggles,    $10,531. 

^^Cleveland,  Tenn. — Contract  tor  con- 
structing 16'^  miles  of  sewers  awarded  A. 
C  Brooks  &  Company.  Birmingham,  Ala., 
at  $44,000,  and  for  the  two  septic  tanks 
to  Concrete  Construction  Company.  Bir- 
mingham, Ala.,  at  $19,600  (bids  opened 
Nov.  23  by  City  Council).  Walter  G. 
Kirkpatrick.    Engr.,    Birmingham,    Ala. 

-^Columbus,  Ohio. — Contract  for  con- 
structing the  Frambes  Avenue  relief  sew- 
er, approximately  5930  lin.  ft.  42.  48,  66 
and  84  in.  sewer  with  manholes,  etc., 
awarded  Boyd  &  Cook,  Dayton,  at  $43,780 
(bids  opened  Nov.  23). 

Chicago,   III. — See  "Proposed  Work." 

-A^DIxon,  III. — Contract  awarded  by  State 
Board  of  Administration,  Springfield,  for 
concrete  tunnel  work  at  the  State  Colony 
for  Epileptics,  near  Dixon,  to  Hatch  & 
Montague  of  Niles,  Mich.,  at  $51,555,  and 
for  sewers  at  said  colony  to  Logan  & 
Giertz,  Elgin,  at  $28,700. 

*Heber  Springs,  Ark. — Contract  award- 
ed Inland  Construction  Company,  Chan- 
dler. Okla.,  for  constructing  sewer  sys- 
tem at  $33,950.     B.  R.  Alexander.  Engr. 

-t^Seattle,  Wash, — Contract  awarded  by 
Board  Public  Works  for  constructing 
sewers  in  Sixth  Avenue  Northwest  to 
Washington  Paving  Co.,  L.  C.  Smith 
Building.  Seattle,  at  $78,694. 


BRIDGES 


PROPOSED     WORK. 

Bayonne,  N.  J. — Freeholders  of  Hudson 
and  Union  Counties  and  State  Commis- 
sioner of  Public  Roads  are  considering 
the  bridge  between  Bayonne  and  Eliza- 
beth across  Newark  Bay.  Thomas  A. 
Wasser,  County  Engr.,  Jersey  City. 

Bound  Brook,  N,  J.— The  406-tt.  county 
bridge  over  Raritan  River  between  Bound 
Brook  and  South  Bound  Brook  reported 
condemned.  City  offlcials  and  Somerset 
County  Rd.  Freeholders  at  Somerviile  in- 
terested. 

Johnstown,  Pa.— A  concrete  bridge,  two 
spans,  costing  $75,000.  is  under  consider- 
ation by  the  citv  and  county  and  the 
Johnstown  Traction  Company.  Nothing 
will  be  done  for  several  months.  John 
W.    Cramer,   City   Clerk. 

Pittsburgh,  Pa.— Construction  of  a 
bridge  over  Greenfield  Avenue  is  reported 
considered  by  cltv;  estimated  cost  of  steel 
structure  $6S,000,  and  of  concrete  $100,000. 
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Norrlstown,  Pa. — Contract  about  to  be 
let  for  constructing  a  bridge  over  tracks 
of  Reading  R.  R.  Co.  in  Abington  Town- 
ship. County  Comrs.  at  Norrlstown, 
Comrs.  of  Abington  Township  and  railway 
company  are  interested. 

Bristol,  Tenn. — Southern  Ry.  Co.  (B. 
Herman,  Ch.  Engr.,  Washington,  D.  C), 
submitted  to  City  Commission  plans  for  a 
steel  bridge  over  railroad  tracks  at  Eng- 
lish Street;  cost  about  $7,000. 

Harrlman,  Tenn. — Contract  will  be  let 
at  January  term  of  Court  at  Kingston  for 
constructing  bridge  over  Emory  River  at 
Harriman;  estimated  cost  on  concrete 
bridge  $125,000,  and  on  steel  structure 
with  concrete  floor,   $50,000. 

Peoria,  III. — Illinois  Utilities  Commis- 
sion, Springfield,  ordered  construction  of 
a  viaduct  over  tracks  of  three  railroads 
■on  S.  ."Vdams  Street.  City  to  pay  15  per 
cent  of  cost  and  railways  85   per  cent. 

Ouluth,  Minn. — Commissioner  of  Public 
Works  is  arranging  to  remove  all  old 
■wooden  bridges  next  year  by  filling  in  cul- 
verts;   appropriation    available   $30,000. 

Minnesota. — George  W.  Cooley,  State 
Highway  Engineer,  St.  Paul,  reported  ne- 
gotiating with  Engineering  Dept.  of 
Province  of  Ontario,  Canada,  about 
Jointly  constructing  a  bridge  over  Pigeon 
River,  at  point  where  Lake  Superior  Road 
meets  Canadian  Road  from  Port  Arthur. 

Fulton,  Ark. — Harrington,  Howard  & 
Ash,  Kansas  City,  Mo.,  submitted  plans 
and  specifications  for  bridge  to  be  con- 
structed over  Red  River  to  Comrs.  of  Mil- 
ler County  Road  and  Bridge  Dist.  at  Tex- 
arkana.  Bridge  to  be  6  spans,  steel,  1400 
ft.  long,  with  vertical  lift. 

Kansas  City,  Mo. — Plans  being  prepared 
by  Harrington,  Howard  &  Ash,  Kansas 
City,  Mo.,  for  the  Twenty-third  Street 
Viaduct.  Bonds  amounting  to  $200,000 
voted  for  said  structure. 


Belllngham, 
Roads." 


Wash. — See    "Paving    and 


Pasco,  Wash. — County  Comrs.  Franklin 
County  at  Pasco  and  of  Walla  Walla 
County  at  Walla  Walla  have  commis- 
sioned Charles  E.  Fowler,  Central  Build- 
ing. Seattle,  to  prepare  plans  and  specifi- 
cations for  constructing  steel  bridge  over 
Snal-e  River,  between  Pasco  and  Burbank. 
Structure  to  be  800  ft.  long,  to  rest  on 
concrete  piers,  approaches  2000  ft.  long; 
cost  $50,000. 

McMlnnvllle,  Ore. — County  Commission- 
ers reported  to  have  appropriated  $27,500 
for  bridge  work  in  Yamhill  County  during 
1916. 


BIOS     DESIRED. 

Atglen,  Pa.— Until  Dec.  13,  by  County 
Commissioners,  at  West  Chester,  for  fur- 
nishing materia!  and  constructing  steel 
girder  highway  bridge  over  Octoraro 
Creek,  from  Atglen  to  Philadelphia  and 
Lancaster  Turnpike.  Isaac  Y.  Ash,  County 
Controller. 

Pennsylvania— Reported  desired  until 
Dec.  15,  by  R.  J.  Cunningham,  State  High- 
way Comr.,  Harrisburg,  for  constructing 
bridge  as  follows: 

Erie  county,  a  59^-ft.  span  plate  girder 
bridge. 

Freeport,  III.— Reported  desired  until 
Dec.  14.  by  Harry  Miller,  Clk.  Silver  Creek 
Township,  for  constructing  superstructure 
of  a  62.5-ft.  span  steel  truss  bridge. 

Illinois.— By  the  State  Highway  Com- 
mission for  constructing  bridges  as  fol- 
lows: 

Until  Dec.  17: 

Vandalia,  Sproul  Bridge,  reinforced- 
concrete,  40  ft.  span,  18  ft.  roadway, 
Sharon  Township.  Engineers  estimate 
$2,690. 

Rethorne  Bridge,  reinforced-concrete 
30  ft.  span,  16  ft.  roadway,  Wilberton 
Township.     Engineers   estimate   $1,200. 

Until  Dec.  18: 

Schmid  Bridge,  reinforced-concrete,  22 
ft.  span,  16  ft.  roadway,  Kaskaslla  Town- 
ship. Engineers  estimate  $1,020.  ,T.  V. 
Waddell,  Co.  Supt.  of  Highways,  Van- 
dalia. 

Wadena,  Minn. — Until  Jan,  4  by  County 
Commissioners  at  Wadena  for  construct- 
ing the  substructure  and  superstructure 
of  a  concrete  and  steel  bridge  in  Wing 
River,  to  have  one  70-ft.  span.  Eugene 
Boss,  County  Auditor,  Wadena. 

Missoula,  Mont. — Reported  desired  until 
Dec.  IS.  by  W.  J.  Babington,  County  Clk., 
Missoula,  for  constructing  120  ft.  steel 
bridge  over  Hell  Gate  River,  at  Turah. 

Warsaw,  Mo,— Reported  desired  until 
Dec,  14  for  constructing  steel  and  con- 
crete bridge  over  Pomme-de-Terre  River. 
./.  S.   Kidwell,  Co.  Engr..  Warsaw. 

California.— See  "Paving  and  Roads." 

Globe,  Ariz. — Reported  desired  until 
Dec.  16.  by  Mayor  and  City  Council,  for 
constructing  reinforced  concrete  bridge 
across  Pinal  Creek;  also  for  removing  tim- 
ber railway  trestle.  R.  A.  Smith,  City 
Cik. 

Sandpoint,  Idaho. — Reported  desired  un- 
til Dec.  15,  for  constructing  bridge  to 
take  place  of  ferry  across  Pend  Oreille 
River  at  Priest  River.  Address  County 
Commissioners. 


PRICES     AND     LETTINGS. 

•klndicates  award  of  contract. 

-^Woonsocket,  R,  I. — Following  are  four 
lowest  bids  opened  Nov.  23,  by  Board  of 
Aldermen  for  Contract  1,  for  constructing 
two  reinforced-concrete  bridges  and  ap- 
purtenances on  Hamlet  Avenue,  one  over 
Hamlet  Trench  and  one  over  Blackstone 
River:  E.  W.  Foley  Contracting  Com- 
pany of  New  York,  $71,866  (awarded  con- 
tract); Green  &  Bouvier,  $73  152;  Bruno 
&  Pettine,  $90,090;  Hanscomb  Construc- 
tion Company,  $94,702.  Contract  2 — Fair- 
mont Street  bridge  over  Blackstone 
River:  R.  E.  &  E.  N.  Spaulding  Company, 
Suffleld,  Conn.,  $21,813  (awarded  con- 
tract); E.  W.  Foley  Contracting  Company, 
$23,795;  E.  D.  Roberts  Construction 
Company,  $24,742,  and  Green  &  Bouvier, 
$26,258. 

-^Philadelphia,  Pa.  —  Contract  for  con- 
structing concrete  and  steel  bridge  over 
Ludlow  Street,  connecting  the  Bourse 
Building  and  building  at  406  Market 
Street,  awarded  by  Bell  Telephone  Co.  to 
F.  W.  Van  Loon,  Denckler  Building, 
Philadelphia,  at  $20,000. 

-^Kingston,  N,  C. — Contract  for  con- 
structing bridge  over  Neuse  River  award- 
ed Virginia  Bridge  &  Iron  Co.,  Roanoke, 
Va.,  by  County  Comrs. 

■^Dayton,  Ohio. — Contract  for  furnish- 
ing 53,000  bbl.  Portland  cement  for  con- 
structing bridges  awarded  by  City  Com- 
mission to  Pasadena  Lumber  &  Supply 
Co.,  Dayton,  at  $1.36  per  bbl. 

-^Ludlow,  III. — Contract  for  construct- 
ing 90  ft.  span  on  Kankakee  &  Urbana 
Traction  Line,  north  ot  i^udlow,  awarded 
to  Central  State  Bridge  Co.,  Indianapolis, 
Ind. 

Seattle,  Wash. — Lowest  bid  opened  by 
Bd.  Pub.  Wks.  for  constructing  Twenty- 
third  Avenue  Bridge  submitted  by  P. 
Manson,  2407  Boylston  Avenue,  North, 
at    $5,787. 

^Seattle,  Wash. — Contract  for  placing 
structural  and  reinforcing  steel,  including 
two  40-ton  girders  and  two  15-ton  girders 
in  piers  of  Fremont  Avenue  Bridge,  over 
Lake  Washington  Canal,  awarded  by  city 
to  E.  Knipe,  Northern  Bank  Building, 
Seattle. 

:t^Californla. — Contract  for  constructing 
concrete  bridge  300  ft.  long,  with  3  arch 
spans  170  ft.  long,  over  Myers  Creek,  In 
Imperial  County,  awarded  by  California 
Highway  Commission,  at  Sacramento,  to 
Holland  Constr.  Co.,  Granger  Building, 
San   Diego. 

Following  are  four  lowest  bids  opened 
Nov.  29  by  California  Highway  Commis- 
sion, Sacramento,  for  constructing  a  plate 
girder  bascule  bridge  in  Yolo  County, 
Division  III,  Route  5,  Section  B:  Security 
Construction  Company,  $24,671;  J.  D. 
Hannah,  San  Francisco,  $25,795;  C.  E. 
Lamburth,  San  Francisco,  $25,800;  Ross 
Construction    Company,    $26,949. 

♦Parma,  Idaho. — Contract  for  construct- 
ing a  steel  bridge  over  Boise  River  award- 
ed by  County  Commissioners  at  Caldwell 
to  Missouri  Valley  Bridge  &  Iron  Co., 
Denver,  Col, 


PAVING  AND  ROADS 


PROPOSED     WORK. 

Rochester,  N.  Y. — Ordinance  adopted  by 
City  Council  providing  for  widening  of 
roadways  around  Franklin  Square  from 
Andrews  to  Cumberland  Streets,  at  a 
cost  of  $15,000;  also  for  paving  with  as- 
phalt on  Marlborough  Road,  at  a  cost  of 
$24,000,  and  grading,  walks  and  sewer  in 
Raeburn  Street,  at  a  cost  of  $11,000. 

Rochester,  N.  Y.  —  Common  Council 
voted  to  widen  roadways  around  Franklin 

Square;  cost  about  $15,000. 

Schoharie,  N.  Y. — Bd.  Supervisors  voted 
to  construct  following  county  roads: 
Summit  to  Jefferson,  8  miles;  Cobleskill  to 
Carlisle.  614  miles;  Sloanville  to  Esper- 
ance,  Montgomery  County  line,  2>4  miles. 

Asbury  Park,  N,  J. — City  Commission- 
ers planning  to  pave  Main  Street  at  an 
estimated  cost  of  $70,000. 

Tre.nton,  N.  J. — State  Road  Commis- 
sioner Stevens,  in  his  annual  report  to 
Governor  Fielder,  estimates  cost  of  re- 
pairs to  roads  at  $50,000,000. 

Wlldwood,  N,  J, — Cape  May  County 
Bd.  Freeholders  at  Cape  May  voted  to 
resurface  boulevard,  from  Wildwood  to 
mainland,  distance  of  3  miles,  with  im- 
proved bituminous  material;  road  to  be 
60  ft.  wide  and  cost  about  $80,000. 

Baltimore,  Md. — Bd.  Public  Improve- 
ments approved  an  ordinance  providing 
for  widening  of  St.  Paul  Street  from  Lex- 
ington Street  to  Hamilton  Street. 

Abington,  Va. — About  $18,000  road 
bonds  sold  by  Bd.  Supervisors  of  Wash- 
ington County  for  road  work  in  Kinder- 
hook  Dist. 

West  Virginia. — Improvements  to  be 
made  as  follows:  Morgan  District,  W.  S. 
Downs,  Engineer,  Morgantown,  will  let 
contracts  for  $300,000  worth  of  paving 
this  winter.  Wyoming  County,  Blake 
Taylor,  Engineer,  Pineville,  will  let  con- 
tracts for  $550,000  grading  the  coming 
winter    and     spring.       Portland     District, 


Preston  County,  will  vote  on  $282,000  for 
concrete  road  paving.  Buckhannon  Dis- 
trict of  Upshur  County  will  vote  on  $225,- 
000  bonds.  Kanawha  County,  P.  J.  Walsh, 
Engineer,  Charleston,  will  vote  on  $900,- 
000  bonds  this  winter.  Cabell  County  will 
contract  $300,000  worth  of  paving  during 
the  coming  year.  J.  M.  Oliver,  Engineer, 
Huntington. 


Sumter,  S.  C. — About  $225,000  street 
paving  bonds  sold  by  city. 

Thibodaux,  La. — Lafourche  Parish  Police 
Jury  sold  $80,000  road  improvement  bonds. 

Cleveland,  Tenn. — Reported  city  intends 
soon    letting   contract   for    paving   to    cost 

$65,000. 

Akron,  Ohio. — The  repaving  of  Exchange 
Street  from  E.  Market  to  Portage  Path,  to 
cost  about  $100,000,  contemplated  by 
Council. 

Canton,  Ohio, — City  Council  voted  to 
grade,  curb  and  construct  sidewalks  on  8 
miles  of  streets. 

Canton,  Ohio. — All  bids  opened  Oct.  6 
by  County  Commissioners  for  constructing 
the  Cadro-Bartsville  Road,  Plain  and 
Lake  Townships,  requiring  about  58,569 
sq.  yd.  concrete  pavt.,  have  been  rejected. 
W.   C.   Schick,  County  Clerk. 

Cleveland,  Ohio. — City  Council  voted  to 
pave  W.  101st  Place,  E.  Sixty-fifth,  W. 
Seventy-fourth,  W.  Eightieth  and  E. 
128th  Streets,  Storer,  Stanweld,  Ignatius, 
Highee  and  Bertha  Avenues. 

East  Cleveland,  Ohio, — Bonds  for  $25,- 
000  will  be  sold  Jan.  4,  by  B.  L.  Hickey, 
CSty  Aud.,  for  improving  Terrace  Road. 

Kenton,  Ohio. — City  Council  voted  to 
pave  W.  Franklin  Street;  cost  $19,500. 
Work  to  begin  in  the  spring. 

Lima,  Ohio. — Election  soon  to  be  held 
in  the  county  to  vote  to  hard  surface  40 
miles   of   Lincoln   and   Dixie   Highways. 

Troy,  Ohio. — Street  Improvement  bonds 
for  $36,700  reported  to  be  sold  Dec.  11  by 
C.  F.   Rannells,   Auditor. 

Petoskey,  Mich. — City  is  considering 
paving  one  mile  with  concrete,  16  ft.  wide, 
in  south  end  of  city.  Robert  D.  Tripp, 
City  Engineer. 

Clinton,  ill. — Paving  ot  one  mile  of  road 
being  considered  by  De  Witt  County  Of- 
ficials. 

Rock  Island,  III. — Bd.  Local  Improve- 
ments is  in  favor  of  paving  Eighteenth 
Avenue  from  Twelfth  to  Sixteenth  Street 
with  hillside  brick,  concrete  filler  along 
curb  and  sand  filler  in  center;  cost  $20,000; 
also  brick  paving  on  Thirty-ninth  Street 
from  Fifth  to  Eighth  Avenue;  cost  $9,600. 

Sterling,  III.— Third  Street  and  Sixth- 
Avenue  are  to  be  paved  with  concrete 
blocks  at  a  cost  of  $80,000.  Arthur  G. 
Hubbard,  Engineer,  Sterling;  Harold 
Ward,  City  Clerk. 


Hastings,  Neb.— Probably  in  the  sprmg 
contracts  will  be  let  for  paving  about 
153,000  sq.  yd.  on  various  kinds  of  pave- 
ments.    W.  H.  Fuller,  City  Engineer. 

North  Platte,  Neb.— Paving  of  Dewey 
and  Locust  Streets,  in  all  about  25  blocks, 
is  contemplated;  cost  $85,000.  C.  J.  Mc- 
Namara,  City  Engineer. 

Omaha,  Neb. — City  Commission  has  been 
petitioned  to  change  grade  of  Dodge 
Street  from  Eighteenth  to  Twenty-second 
Street,  Involving  removal  of  about  100,000 
cu.  yd.  of  earth,  relaying  public  service 
pipes  and  wires  and  repaving.  E.  E. 
Bruce,  City  Engineer. 

MInot,  N.  D.— City  Council  directed 
City  Engineer  to  prepare  plans  and  speci- 
fications for  about  one  mile  of  paving; 
cost  about  $100,000. 

Bolivar,  Mo.— Citizens  Nov.  24  voted 
$25,000  bonds  for  road  improvements.  G. 
M.  Upton,  Commissioner  Bolivar  Special 
Road  District.  Bolivar. 

Lexington,  Mo. — Contract  will  be  let  in 
the  spring  for  macadamizing  In  Welling 
Special  Road  District  at  a  cost  of  $55,000, 
and  in  Waverly  Special  Road  District  at 
a  cost  ot  $49,000.  H.  C.  Rogers,  Engineer, 
Lexington;  G.  H.  Bates,  Deputy  County 
Clerk. 

Arkansas. — The  Arkansas  Highway 
Commission  at  Little  Rock  estimate  that 
about  $6,000,000  will  be  spent  within  the 
next  two  years  in  road  building. 

Lake  Village,  Ark. — Plans  completed  by 
State  Highway  Dept.  at  Little  Rock  for 
highway  to  be  constructed  from  Louisiana 
line  north  through  Readland,  Eudora, 
Chicot,  Jennie,  Lake  Village  and  Dermott, 
to  be  earth  banked,  topped  with  gravel  or 
crushed  rock,  with  steel  or  concrete 
bridges.     Harry   E.   Cook,   County  Judge. 

Little  Rock,  Ark. — Plans  prepared  for 
about  50  blocks  in  Pulaski  Heights  and 
Little  Rock.  Dickinson  &  Watkins,  State 
Bank  Building,  Little  Rock,  Engrs. 

New/port,  Ark, — Paving  of  Main  Street 
with  concrete  is  contemplated  by  city, 

Osecola,  Ark. — S.  E.  Simpson,  Osecola, 
Commissioner  of  Road  District  No.  2.  re- 
ported to  have  announced  that  his  district 
intends  letting  contract  next  spring  for 
road  improvements. 

Pine  Bluff,  Ark. — Plans  for  road  to  be 
constructed  from  Free  Bridge  to  Lonoke 
County  line,  distance  of  19  miles  in  Road 
Dist.  No.  12,  approved  by  C.  M.  Phil- 
pot,   County  Judge. 

Stuttgart,  Ark.— S.  Main  Street  and 
Maple  Avenue  to  be  paved  with  concrete. 
Address  Mayor. 

Belllngham,  Wash.— City  Council  voted 
to  pave  James  Street,  construct  concrete 
culverts  on  G  Street,  and  concrete  walks 
on  Lincoln  Street. 


Urbana,    III.— County    Board    of    Super-  Chehalls       Wash.— Comrs.      ot      Lewis 

visors  Intends  authorizing  oiling  and  grad-  countv  at  'chehalis,  and  Pierce  County  at 

I"]?  nA°n     <=°""'y    highways    at    a    cost    of  Tacoma,   considering  preliminary  surveys 

$40,000.  fQj.    constructing    road   to   Mount   Rainier 

Belolt,   Wis.— See  "Sewerage  and  Sew-  and  around  south  side  of  mountain,  road 

age  Disposal."  to   be  about  26   miles  long. 

Kenosha,   Wis. — It   is  proposed   to  pave  Seattle,     Wash. — A.     H.     Dimock,     City 

with  concrete  on  Sheridan  Road  a  distance  Engr.,  submitted  estimate  of  cost  for  pav- 

of  about   one   mile.     William   E.   O'Brien,  ing    Burke    Avenue    to    Bd.    Pub.    Wks.; 

Engineer,     Kenosha;     Russell    H.     Jones,  cost  $50,000. 

County  Clk.  „.        _          .,        ^  j    »„ 

Seattle,    Wash. — City    Council    voted    to 

Ames,  Iowa, — Contracts  will  be  let  about  pave    Harrison    Street,    cost    $16,012,    and 

Jan.    17    for   approximately   110   blocks   of  construct  concrete  walks  on  Twenty-ninth 

paving.-    J.   Q.   Wickham,   City   Engineer.  Avenue,  North;  cost,  $10,376. 
W.  H.  Stultz,   Chairman  Street  and  Alley 
Committee. 

Council  Bluffs,  Iowa.  —  City  Council 
has  passed  resolution  tor  paving  ot  Lin- 
coln Highway  within  city  limits  with  con- 
crete and  brick  at  a  cost  ot  $100,000. 


Oenison,    Iowa. — Some   time   in  January 


Spokane,  Wash.— Plans  being  prepared 
for  Grand  Boulevard  paving;  cost  $26,000. 
Morton   Macarbney,  City  Engineer. 

Reported  highways  are  to  be  construct- 
ed and  paved  in  Spokane  County  during 
1916;   appropriation   available,    $205,000. 

Tacoma,   Wash.— About  $450,000  will  be 


contract  will  be  let  for  50,000  yd.  of  pav-  spent    by    Pierce    County    next    year    for 

ing,     material    not    yet    selected.      Frank  pavement    and    constructing   highways. 
Woolston,  City  Engineer. 

Duluth,    Mlnn,-About   $400,000   is   to   be  ,„'-°»  e'°'pE'*l{re^et'k'^  GriffltTAtUu°e^* 

spent  for  road  improvements  in  St.  Louis  •"  P'^^^  ^*"«'  Street  and  t^rimtn  Avenue. 

County  in  1916.  g^^.  frranclsco,  Cal.— Bd.  Supervs.  voted 

Grants     Falls,     Minn,— County     intends  to   construct   sidewalks   on   Twenty-ninth 

spending  about  $30,000  on  roads  next  sea-  and    Forty-fifth    Streets,    and    for   paving 

son.     H.   G.   Wilson,   County   Auditor.  Clement,    Nineteenth    and    Twenty-fourth 

Avenues  with  asphalt. 
Minneapolis,  Minn. — Ellis  Dutton,  As-  Bd.  ot  Wks.  approved  plans  of  City 
sistant  City  Engr.,  is  considering  recom-  Engineer  for  paving  portions  of  Sanchez 
mendation  of  city-owned  creosoting  plant  and  Cumberland  Streets, 
for  treatment  of  pine  paving  blocks,  the  Bd.  Supervisors  voted  to  pave  Home- 
necessary  building  and  equipment  to  be  stead,  Anza  and  Greenwich  Streets  with 
started  immediately.  asphalt      and      construct     sidewalks      on 

City     Council     Committee     on     Paving  Greenwich  Street, 
voted  to  pave  nine  streets  with  creosote 


block;    approximate    cost    $450,000. 


Rochester,     Minn.- About    34     miles    ot     City  Engineer, 
road.s  are  to  be  surfaced  with  gravel  by 
County     Comrs.     next     spring;     cost     $750 
per  mile,  according  to  reports. 

North  Broadway  Is  to  be  paved  with 
Tarvia  on  concrete  foundation.  J.  C. 
Utton,  City  Engineer,  Rochester. 


Logan,  Utah.— About  30,000  sq.  yd.  con- 
crete  paving   contemplated.     Roy   Ballen, 


BIDS     DESIRED. 


Wlllmar,  Minn. — County  Intends  spend- 
ing next  year  about  $30,000  on  road  im- 
provements which  will  include  three  steel 
spans  ot  18.  28  and  34  feet. 

Erie,    Kan. — Paving  about  20  blocks  on 


Massachusetts. — Until  Dec.  14,  by  Mas- 
sachusetts Highway  Commission,  Boston 
(William  D.  Sohier,  Chmn.),  tor  construct- 
ing sections  of  highways  as  follows: 

Town   of  New   Bralntree,   5100   ft. 

Town   of  Gloucester,   6900  ft. 

New  York,  N.  V.— Until  Dec.  20,  by  R. 
A.    C.    Smith,    Comr.    ot   Docks,    for   Con- 


Main  Street  is  under  consideration.  Four  tract  No.  1496 — furnishing  material  and 
blocks  are  to  be  brick.  Material  for  others  repairing  asphalt  pavement  on  the  mar- 
not  yet  decided  upon.  Charles  Pratt,  En-  ginal  street  and  piers.  North.  East  and 
gineer,  Chanute.  Kan.;  P.  W.  Kyle,  City  Harlem  Rivers,  Borough  of  Manhattan. 
Clerk.  Security  $6,000. 
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County.    SmUoo    M.    I'omeroy- 
Road.  BaUabury  Townctiip.  wun 
btldk.     lAMtk  ••**  ■B'l*-     ■'*>''"  Li'ndaay, 

^'llSSSHbouMy^  SMUon  H.  McConnaUa- 
TtUa^SSdwall  Aoad.  »«<«*»,  Townahlp. 
wllb  walarboand  maoadam.     l^nsth  0.« 

MOB.  nadlay  Drtiay.  *•""»;, »*l."rti.v 
Saaaca  Ooanty,  SacUon  M.^  ^'»<"»y- 
Ttma  Boad.  Loadoo  .TowMhlPj,  with 
walarbOBBd  macadaBt.  t^nath  J.M  mllar 
O.  W.  BkiMr.  Foalar.  ««.«*»•  ,  ,„.  ,.„ 
Omaty.  Section  N,  Uma-San- 
d.  Ub«rty  Townnhlp.  with 
„w.  ■»»—.  laacadanv  LoivKth  0  »  mile. 
LAOdM  *  Pataraon,  FOatoria.  11.700. 

uSoB  County,  Sactlon  K.  frbana- 
UaryarUl*  n.itJ.  fnlon  Township,  con- 
atruJtlnc  r,!",,^?" 

Ran.     Jo  "•:  »«;"'• 

WUUjuii-  M,      "w 

fnlty-llontpeher  Koad,  J.lter8on  and 
BraSw  Townshlpa.  pavln*  with  *««•«- 
bound  macadam:^  Length  1.09  miles 
Ballmatad  coat  tIt.OZS.  Alternate  b  ds 
wtn  ba  raoatvad  for  paving  with  bliumln- 
oua  macadam.    KeUy  Constr.  Co..  Bryan, 

"liamUton    County.    Section    H.    Cincln- 

aaU-UMtavtUe    tOevea    and    Brldjeiown) 

Road.     OtMn     Township,     reshaping     old 

VSSSirmx    and     paving     with     bllumlnoi^ 

nuotdam       length    1.74    miles.      H.    W- 

Ijiton.  »1 1.818.  ^.     , 

•  mnty.    Section    O.    Clncln- 

on   (Ohio   Pike)   Road.   An- 

darson  Township,   reshaping  old  roadway 

aad    SBTing    with    bituminous    macadam. 

LonctV  oT  mil*.      H.    W.    Curry    &    Co.. 

Baton,  H.ZOO. 

*Tol*do.  Ohio.— Contract  for  paving 
Baacroft  Street  with  brick  awarded  by 
Bd.  Control  to  McKlnney  Bros,  at  116.51)9. 

Omaha.  Nab.— Following  are  lowMt  bids 
opened  Uec.  2  by  the  City  Commission  (a) 
aaphalt.  (b)  brick  block,  (c)  concrete,  (d) 
•aphaltlc  concrete,  (e)  vertical  liber  brick 
(price  given  per  sq.  yd.). 
TMstrlci     134!— National     RooHng    Com- 

Sny  »»)  11.70.  (b»  tt.lB.  (cj  $1.37:  Hugh 
urphy  Construction  Co..   (d)  11.59;  tord 
I'aving  Company,  (e)  11.94. 

Dlatrict  IKS— Hugh  Murphy  Construc- 
tion Company  (a)  $1.»0,  (c)^,»l.M.  (d) 
il.U:  Ford  Paving  Company  (b)  12.16,  (e) 

District  1S2«— Hugh  Murphy  Company 
<a)  11.17.  <d)  11.73;  National  koofinK  Com- 
pany ta)  11.75;  Ford  Paving  Company  (e) 
ll.»«:  H.  J.  Cathroe  Company  (b)  $2.14. 

DUtrict  1SX&— Hugh  Uurphy  Constnic- 
tioB  Company  <a)  $1.78,  (c)  $1.43,  (d) 
II.M:  Charles  E.  Fanning   (b),   $2.ie:   (e)    , 

It    %% 

District  1M7— H.  J.  Cathroe  (b),  $2.46; 
(*>    $J.10;    John    Oram    Pa\ing    Company 

Dlatrict  1&40— Hugh  Murphy  Construc- 
tion Company  (a)  )1.U,  (d)  $1.63;  John 
Grant  Paving  Company  (c)  $1.49;  James 
J.  Parks  Company  (b)  $2.1S.   (e)  $1.95. 

Dtatrict  1542— Natlnrml  RooHng  Company 
(a)  Ml.SS;  Hugh  Murnhy  Construction 
Company  (d)  $1.63;  John  Grant  Paving 
Company  (c)  $1.48.  rb)  $2.17;  Ford  Pav- 
ing Company  (b)  $2.17.   (e)  $1.94. 

District  154 J — Hugh  Murphy  Construc- 
tion Company  (a)  $2.25.  (d)  $2.15;  H.  J. 
Cathroe  Company  (b)  $2.30,  (e)  $2.12; 
John  Grant  Paving  Company  (c)  $1.55. 

Iilstrlct  1844— Ford  Paving  Conipany  (a) 
$l.tl.  (d)  $1.94;  HuRh  Murphy  Constnic- 
llon  Company  (d)  $1.63;  James  J.  ParkR 
Company  (b)  $2.13;  John  Grant  Paving 
Company  (c)  $1.50. 

District  1562 — National  RooHng  Com- 
pany (a)  $1.75.  (c)  $1  40.  (d)  $1.65; 
Charica  R.  Fanning  (b)  12. 18.  (e>  $1.98. 

DUtrict  1566 — National  Rooting  Com- 
nany  <a)  $1.80;  Hugh  Murphy  Construc- 
tion Company  (d)  $1.«3,  (c)  $1.45;  Ford 
Paving  Company  (b)  $2.17.  (e)  $1.91. 

ALaka  Village,  Ark. — Contract  for  pav- 
ing and  coriatnictlng  sewers  In  Little 
Valley  awarded  to  J.  B.  McCrary  Co., 
LItlto  Rock,  Ark.,  at  about  $32,000. 


^s..»tia  waah.^FoUowing  are  bids 
o,X^5*NoV.  ^•?v-^ard  of  Public  Works 
for  navlng  Hamlin  Street,  about  5S30  sq. 
yd  "^sphflt;  P.  J.  Mcllugh  Paving  & 
Construction  Company.  Seattle.  $16,926 
(awarded  contract);  T.  Ryan  &  Co.,  $16,- 
044;   ™  Colucclo,  $16,351.     A.  H.  Dimock, 

"cjJty^cSnt'racUng  Co.,  1319  Twenty-first 
Avenue.  South,  submitted  lowest  bid  for 
Western   Avenue  at   $27,115. 

AGIendale,  Cal.-Contract  for  186,000  sq. 
ft  asphalt  paving  on  Brand  Blv^. 
awarded  to  George  H.  Oswald,  405  O.  T. 
Johnson  Building.  Los  Angeles,  at  about 
$25  ItSS. 

♦  Huntlngtcn  Beach,  Cal.— Contract  for 
592,200  sq.  ft.  concrete  pavements  on  Main 
Seventeenth,  Acacia  Avenues.  Sixth,  Fifth 
Streets  awarded  to  Geo.  H.  Oswald,  405 
I)  T.  Johnson  Building,  Los  Angeles,  at 
$81,481.  .  ^        ,, 

«Los  Angeles,  Cal.— Contract  'or  <»•- 
1»8  sq  ft.  asphalt  pavements  on  West- 
moreland Avenue  awarded  by  city  to 
Watlson  &  Splcer,  310  Wright  &  Callen- 
der  Building,  at  $11,596. 

•Richmond.  Cal.— Contract  for  sewer- 
ing, constructing  sump  and  grading  streets 
awarded  rvichmond  Dredging  Company, 
Monadnock  Building,  San  Francisco,  Cal., 
at   $95,000. 

.^San  Gabriel,  Cal. — Contract  for  247,- 
000  sq.  ft.  macadam  pavement  on  Las 
Tunas  Avenue  awarded  by  city  to  M.  R. 
Co.,  San  Fernando  Building,  Los  Angeles, 
at  $18,000. 

.*San  Jose,  Cal.— Contract  for  paving 
San  Carlos  Street  awarded  by  City  Coun- 
cil to  J.  W.  McDonald,  Jr.,  Monadnock 
Block,  San  Francisco,  at  $13,930. 


allb 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

Glen  Ridge,  N.  J. — Election  to  be  held 
Dec.  23  to  vote  in  favor  of  constructing  a 
garbage  Incinerating  plant  to  cost  $13,000. 

BIDS     DESIRED. 

Wilmington,  Del.— Until  Dec.  13  by 
Board  of  Health  for  disposal  of  garbage. 

Chicago,  III.— Until  Dec.  16,  by  John  Dill 
Robertson,  Comr.  of  Health,  for  furnish- 
ing and  erecting  structural  steel  and  Iron 
work  at  96th  St.  Incinerator. 

Fort  Wayne,  I  nd.— Until  Jan.  3  by  Board 
Public  Works  (H.  W.  Beckley,  Clk.)  for 
constructing  a  garbage  incinerator,  adver- 
tised In  Engineering  Record. 

PRICES     AND     LETTINGS, 
itJndicates  award  of  contract. 

♦York,  Pa, — Contract  for  collection  and 
disposal  of  garbage  (bids  opened  Dec.  3) 
awarded  Charles  C.  Fisher,  York,  at  $19,- 
000  per  year;  C.  F.  W.  Wollow,  Caty 
Engineer. 


HYDRAULIC  CONSTRUC- 
TION   AND    RIVER 
IMPROVEMENTS 


Fhn» 


daawHUbrKI 
niMbaahar. 


t2*.tM. 


I,  Ark. — Contract  for  construct- 
In*  about  n  1/6  miles  of  concrete  road- 
way from  Osceola  to  Little  River  reported 
awarded  Arkansas  Conlructlon  Company, 
Uttlo  Rock,  at  $28<.0«0.  Bids  opened 
Dae  1,  by  H.  P.  Dunnavant,  Commls- 
aloaar  of  MlaalsslppI  County  Road  Dlatrict 
Ko.  1.  Coatraeta  for  nine  concrete  and 
ataal  bridsaa  on  this  road  have  been 
awarded,  alght  to  Midland  Bridge  Com- 
pany, of  Kansas  City,  Mo.,  and  one  to 
Vincannaa  Bridge  Company,  VIncennes, 
Ind. 

♦Pocahontas,  Ark.— Contract  for  con- 
structing pike  road  from  Ravenden 
flprlngs  to  I(av*nd»n  Station  awarded  to 
H.  C.  Nixon.  Argents,  Ark. 

♦Auatin,  Tax.—'"  "  are  bids 
Openad  No*.  2«  bv  '  ixKirmers  for 
pa*1n«  ab«w>t  M  h--  .,  Kant  First 
and  lte<l  '  m  Rltullthlr 
Compafi  Rulldlng. 
award**)  ilng  prices: 
PaylBf  •  I  yd.;  head- 
ers. Mo  rtg.  per  iin. 
ft.;  exir  :.*.r  cu.  vd.; 
rock  aaca>;i'  r,  >,,.r 
bidders :  Uv;.  .v 
ll.«2  par  SM.  .1. 
O.  Pothemun.  »:  •  .,| 
dber  brick:  T»x::  v. 
cranllMd  '«rr«nti»  ,.|. 
yd.  Urnj  ~  .,]' 
.  yd  :  lUfT.  I, 
Rid    Rl  ...,: 

92.a3.      ]>i  »#'irA'(rri.    i.tiy    l'.riel^**T. 

♦Salllngham.  Wash.— Cnntmct  for  pav- 
|B«  liouth  BIk  and  ICieventh  Ktreets  with 
aaphalt  awarded  by  City  Onindl  to  Knnta 
»sua»t.   Beningham,  at  |I7,$». 


PROPOSED     WORK. 

Canal — Trenton,  N.  J. — State  Depart- 
ment of  Commerce  and  Navigation  has 
obtained  consent  from  the  State  House 
Committee  and  the  State  Controller  to 
complete  the  survey  of  the  proposed  New 
Jersey  Ship  Canal,  hetween  the  Delaware 
River  and  Rarltan  Bay.  The  survey  has 
been  made  from  Bordentown  to  James- 
burg,  and  will  be  completed  from  James- 
burg  to  Rarltan  Bay. 

Pier — Baltimore,  Md.— Reported  Balti- 
more &  Ohio  R.  R.  (F.  L.  Stuart,  Ch. 
Engr.,  Baltimore)  contemplates  Improve- 
ments In  this  city  which  will  Include  an 
export  pier  for  steamship  line  to  South 
America. 

Miami,  Fla.— Bonds  for  following  mu- 
nicipal Improvements  will  be  sold  Dec.  16 
by  City  Council,  care  of  W.  B.  Moore,  City 
Clk.:  $40,000  for  railway;  $360,000  for  ship 
canal,  and  $50,000  for  sanitary  sewers. 

Dralnaae— St.  Petersburg,  Fla.— Bonds 
for  the  Lake  Largo  Ooss  Bayou  Draln- 
nge  District  amounting  to  $120,000  have 
been  sold. 

Dock  Improvement— Mobile,  Ala.— Ford. 
Bacon  &  Davis  of  New  Orleans.  La.,  have 
been  engaged  to  survey  the  harbor  and 
pre^re  plans  for  dock  Improvements. 
Patrick  J.  Lyons,  Mayor. 

River  Improvements— Memphis,  Tenn. 
—Mayor  George  C.  Love  Is  In  favor  of 
constructing  water  terminals. 

Tr'"^*'"J'"'"'°*«'"«"*»— Memphis,  Tenn 

U.    8.    Engineer     MaJ.    E.    M.    Markham, 

Rivers  Into  the  Isle  of  Mud  chute  by  dlg- 

ll"rSf'',u""''^u''\'""'.'^  ""'"«  of  ground  from 
VVolf  lUver  back  of  county  jail  to  a  point 

w„    =,,„^.  'l  "w    Exchange    Avenue,    has 

rommlM^o  ''  Mississippi    klver 


Dock — Sandusky,  Ohio. — Reported  Cleve- 
land, Cincinnati,  Chicago  &  St.  Louis  R. 
R.  (C.  A.  Paquette,  Ch.  Engr.,  Cincinnati) 
intends  nialiing  extensive  dock  improve- 
ments here. 

Drainage — Belleville,  III. — Drainage  Dis- 
trict for  improvement  ot  Richmond 
Creek  is  to  be  formed  and  improvements 
estimated  to  cost  $150,000  made.  George 
A.    Kloess,    Chairman    Board   Trustees. 

Creek  Improvement — Anoka,'  Minn. — 
Contract  will  be  let  about  May  for  straight- 
ening Coon  Creek;  co.st  .about  $45,000.  W. 
L.  Ridge,  Drainage  Engineer,  Anoka.  A. 
A.   Coswell,  County  Auditor. 

Ditches  —  Benson,  Minn.  —  Reported 
county  is  considering  constructing  five 
ditches. 

Ditch  —  Montevideo,  Minn.  —  Contract 
soon  to  be  let  by  County  Commissioners 
for  constructing  Ditch  No  16,  to  cost 
$100,000.     J.  J.  Stennes,  County  Auditor. 

Ditch  —  Montevideo,  Minn.  —  Surveys 
being  made  for  Ditch  No.  21,  cost  $10,000; 
Ditch  No.  22,  cost  $175,000,  and  No.  23, 
cost  $20,000.  Contract  will  be  let  about 
January.     J.  J.   Stennes,  County  Auditor. 

Hydroelectric  Plant — Rochester,  Minn. — 
Commercial  Club  is  reported  considering 
purchase  for  city  of  the  holdings  of  the 
Zumbro  Power  Co.  to  furnish  electric 
lighting  and  heating  for  the  city  and 
neighboring  towns.  The  plan  is  to  estab- 
lish a  hydroelectric  plant  and  spend  fol- 
lowing sums  tor  development:  $5,000  for 
earth  and  rock  excavation;  $74,500  for 
constructing  dam;  $20,000  power  house; 
$35,000  water  and  electric  machinery; 
$10,500  cofferdams,  temporary  construc- 
tion and  equipment  shrinkage;  $24,000 
transmission  lines  to  Rochester;  site, 
flowage  and  lands  $110,000,  etc. 

Channel — St.  Paul,  Minn. — Upper  Mis- 
sissippi River  Improvement  Association 
has  indorsed  the  project  to  build  a  6-ft. 
channel  from  St.  Paul  to  mouth  of  Mis- 
souri. 

Drainage — Manhattan,  Kan.  — District 
Court  has  approved  organization  of  Blue 
River  Drainage  District  No.  1.  Riley 
County;  three  miles  of  open  ditch  contem- 
plated, estimated  to  cost  $10,000. 

Drainage,  Topeka,  Kan. — Surveys  com- 
pleted and  plans  and  specifications  being 
prepared  by  H.  B.  Walker,  State  Drainage 
Engineer,  Manhattan,  for  North  Topeka 
Drainage  District. 

Ditches— Fargo,  N.  D. — Contract  will  ba 
let  about  February  for  constructing  three 
ditches  in  Kenyon  and  Noble  Townships, 
average  length  8"^  miles  each,  average 
yardage  160,000  each;  cost,  each  $30,000. 
All  dry  land  work.  S.  E.  Drummond,  As- 
sistant Engineer. 

Angleton,  Tex. — Drainage  bonds  for 
$80,000  will  be  sold  Dec.  14  by  A.  R. 
Rucks,  County  Judge. 

Dry    Dock — Galveston,    Tex. — See    "New 

Industrial  Plants." 

Hydroelectric  Plant — Albuquerque,  N. 
M. — Plans  being  prepared  by  A.  G.  Hil- 
berg,  13  Park  Row,  New  York,  for  a 
30,000-hp.  hydroelectric  plant  at  the 
mouth  of  White  Rock  Canyon  on  Rio 
(irande  River  in  New  Mexico.  Estimated 
cost.  $2,000,000.  Charles  G.  Wilfong,  Phila- 
delphia, Pa.,  is  president  of  company. 

Irrigation  —  Sequlm,  Wash. — Commis- 
sioner of  Highland  Irrigation  District  will 
soon  let  contract  for  constructing  seven 
miles  of  ditches  costing  $25,000. 

Irrigation  —  Wenatchee,  Wash. — Water 
users  of  Wenatchee  Reclamation  District 
voted  $350,000  bonds  to  improve  the  canal 
and  pay  oft  the  indebtedness  of  the 
Wenatchee  Canal  Co.  Engineers  have 
outlined  a  system  ot  canal  betterments 
that  win  be  extended  over  several  years. 

Irrigation  —  Astoria,  Ore.  —  Reported 
Council  is  considering  a  reclamation  dis- 
trict in  the  west  end  ot  the  city  costing 
$142,795;  a  bulkhead  4000  ft.  long,  cost 
$50,000,  is  included  in  the  work. 

Irrigation  —  Redding,  Cal.  —  Anderson 
Cottonwood  Irrigation  District  intends  is- 
suing $400,000  bonds. 

BIDS     DESIRED. 

State     Canal     Work— Albany,     N.     Y.— 

Until  Jan.  4.  by  W.  W.  Wotherspoon, 
State  Superintendent  ot  Public  Works,  tor 
Contract  73-A,  completing  construction 
of  canal  from  Northumberland  to  Still- 
water.     Engineer's    estimate    $432,045. 

Dredging- Nevtf  York,  N.  Y.— Until  Dec. 
16.  by  Cabot  Ward,  Pres.  Dept.  of  Parks, 
for  dredging  in  North  River  between  103d 
and  109th  Streets,  Manhattan  Borough. 
Security  $2,000. 

Dredging— New  York,  N.  Y.— Until  Dee. 
20,  bv  R.  A.  C.  Smith,  Comr.  of  Docks, 
for  furnishing  material  and  dredging  in 
Boroughs  of  Manhattan,  Brooklyn, 
Queens,  the  Bronx  and  Richmond,  in  all 
about  195,000  cu.  yd.  Total  security 
$11,600. 

Jetties  and  Bulkhead— Seagirt,  N.  J.— 
Until  Dec.  17  by  lidw.  Murray,  Quarter- 
master General,  Trenton,  for  constructing 
two  jetties  and  bulkhead  at  the  ocean 
front.  State  Camp  Grounds,  Seagirt,  ad- 
vertised  In   Engineering  Record. 
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Electric  Hoists— Philadelphia,  Pa. — Un- 
til Dec.  20,  by  John  Meigs,  Dir.  Dept. 
Wharves,  Docks  and  Ferries,  for  electric 
hoists  for  Southwark  piers  In  Delaware 
River,  between  Catharine  and  Christian 
Streets. 

Power  House  at  Dam — Wheeling,  W. 
Va. — See  "Public  Buildings  and  Schools." 

Grain  Elevator  on  Wharf — New  Orleans, 
La. — See  "New  Industrial  Plants." 

Wharf,  Etc. — New  Orleans,  La. — Until 
January  5  by  Board  Port  Commissioners 
(Ernest  M.  Loeb,  Pres.)  for  constructing 
the  Dumaine  Street  creosoted  wharf  and 
reinforced  concrete  causeway  with  creo- 
soted wood  block  roadway;  also  separate 
bids  for  piling,  lumber,  etc.,  for  said 
wharf,  both  proposals  advertised  In  Engi- 
neering Record.  J.  Devereaux  O'Reilly, 
Engineer. 

Ditch— Morganfield,  Ky.— Until  Dec.  30 
by  Board  Drainage  Commissioners,  Mor- 
ganfield (G.  W.  Holt,  chairman)  for  con- 
structing approximately  13  miles  open 
ditch  requiring  approximately  670,000  cu. 
yd.  earth  excavaUon,  advertised  in  Engi- 
neering Record.  Norman  R.  Orcutt,  Chief 
Engineer,   Morganfield. 

Ditch — Hartford  City,  Ind.— Reported 
desired  until  Dec.  28.  by  Frank  P.  Wal- 
lace, Drainage  Comr.,  at  office  of  County 
Surveyor,  for  the  Delilah  Hineker  Ditch 
In  Monroe  Township,  14,000  ft.  long,  to 
consist  of  24,438  cu.  yd.  dirt  excavation, 
furnishing  and  laying  1500  ft.  14-ln.  and 
820  ft.  18-in.  tile,  five  concrete  retaining 
walls,  two  catch  basins  and  back  filling, 
grubbing  and  clearing. 

Ditch — Pine  City,  Minn. — Reported  de- 
sired until  Dec.  23.  by  W.  H.  Hamlin,  Co. 
Aud.,  for  constructing  Ditch  No.  4,  in- 
cluding two  bridges.    Probable  cost,  $9,870. 

Drainage — Newman,  Kan. — Until  Dec. 
14  by  Secretary  Board  Directors  Delaware 
River  Drainage  Dist.  Jefferson  County  at 
the  ofBce  of  the  Secretary,  near  New- 
man, for  constructing  six  stream  cut-offs 
on  Rock  Creek  in  Dun-District  No.  4, 
Delaware  River  Drainage  District,  total 
about  31.410  cu.  yd.  H.  B.  Walker,  State 
Drainage   Engineer,   Manhattan. 

Drainage  —  Tekamah,  Neb.  —  Reported 
desired  until  Dec.  18  for  three,  concrete 
culverts  for  the  Burt-Washington  Drain- 
age Dist.,  to  include  1600  cu.  yds.  con- 
crete and  200,000  lbs.  steel.  Engineers, 
Towl  Engr.  Company,  1122  City  National 
Bank  Building.  Omaha. 

Dam — Holbrook,  Ariz. — Until  about  Jan- 
uary 1  by  Board  of  Supervisors,  for  re- 
building Woodruff  dam  and  irrigation  sys- 
tem on  Little  Colorado  River;  $10,000 
appropriated  by  Legislature.  Q.  R.  Gard- 
ner, County  Supervisor. 

PRICES     AND     LETTINGS. 

irindicates  award  of  contract. 

Dredging — Boston,  Mass.  —  All  bids 
opened  Nov.  24  by  Port  Directors  for 
dredging  and  filling  at  East  Boston  Flats, 
Contract  46,  about  1,500,000  cu.  yd.  have 
been    rejected.     Only   one   bid   submitted- 

-A^Bulkhead  —  Boston,  Mass.  —  Contract 
for  constructing  bulkhead  and  filling  oft 
Jefferson  Point,  East  Boston,  Contract 
47,  awarded  Bay  State  Dredging  &  Con- 
tracting Company,  Boston,  at  $82,830  (bids 
opened  Nov.  24  by  Port  Directors).  Other 
bidders:  Coleman  Bros..  Boston,  $95,600, 
and  A.  P.  Converse  &  Company,  Boston, 
$123,218.     E.   U.   Hutchlns,  Asst.   Engr. 

•Jetty — Ventnor  City,  N.  J. — Contract 
for  constructing  Jetty  extending  from 
Cambridge  to  Portland  Avenues,  awarded 
Eugene  Boehm.  Atlantic  City,  at  $4.22  per 
foot.     Probable  total  cost,  $10,000. 

•^Pler — Philadelphia,  Pa. — Contracts  for 
pier  78,  McKean  Street,  awarded  to  Snare 
&  Treist,  Woolworth  Building,  New  York 
as  follows;  Substructure  at  $516,700 
(opened  last  August) ;  superstructure, 
$488,600  (opened  Dec.   6). 

Dredging — Norfolk,  Va. — Following  are 
bids  opened  Nov.  27  by  Bureau  of  Yards 
and  Docks.  Washington.  D.  C,  for  dredg- 
ing at  navy  yard,  Norfolk,  approximately 
703,600  cu.  yd.;  Bay  State  Dredging  & 
Construction  Co..  247  Atlantic  Avenue, 
Boston.  Mass.,  13.7  cts.  per  cu.  yd.;  P. 
Sanford  Ross,  277  Washington  Street, 
Jersey  City,  N.  J.,  18.7  cts.;  American 
Dredging  Co..  Philadelphia,  Pa.,  18.8  cts.; 
Coastwise  Dredging  Co..  Philadelphia, 
Pa.,  14  cts.;  Morris  &  Cummings  Dredg- 
ing Co..  17  State  Street.  New  York,  N.  Y., 
14.89  cts.  Appropriation  available  about 
$145,000. 

♦Hydroelectric  Plant — Florence,  Ala. — 
Contract  awarded  Allentown  Engineering 
f;ompany  by  I.auderdle  Power  (Company 
lor  constructing  a  hydroelectric  plant  to 
cost  $127.5r,S.  and  will  Include  dam  410  ft. 
long,  with  l!)0-ft.  spillway  and  42-ft.  lift 
developing  800  hp. 

irPler  Protection — Cleveland,  Ohio. — 
Contract  for  repairs  to  pier  protection 
(bids  oiicned  Dec.  2)  awarded  American 
Construction  Company,  of  Cleveland. 
Raymond  J.  Logan,  Contract  Clerk. 

-A-Dltch — Anoka,  Minn. — Contract  for  re- 
pairing County  Ditch  No.  32  (bids  opened 
Nov.  26)  awarded  by  County  Commission- 
ers to  K.  C.  Richardson.  Anoka,  at  $12.- 
741.  .lames  Corr.  Minneapolis,  bid  $13,231. 
Arthur  A.  CaswiU,  County  Auditor. 


Ditch — Deer  River,  Minn. — Contract 
awarded  P.  Seastrand  of  Cambridge  for 
digging  Judicial  Ditch  No.  3,  west  of  Deer 
River,   at  about   $101,000. 

■A-Dltch— Redwood  Falls,  Minn. — Con- 
tract for  constructing  county  ditch  No. 
29  (bids  opened  Deo.  1),  awarded  P.  B. 
Jennings  of  Wanda.  Probable  cost,  $11,- 
991.     L.  P.  Larson,  County  Auditor. 

♦Ditch  —  Tracy,  Minn.  —  Contracts 
awarded  by  County  as  follows:  Ditch  No. 
27,  to  C.  B.  Root,  of  Morgan,  at  $9,338, 
and  Ditch  No.  29,  to  P.  B.  Jennings, 
Landa,  at  $11,998. 

♦Drainage — Osceola,  Ark. — Contract  for 
removal  of  2,794,925  cu.  yd.  excavation  In 
drainage  district  awarded  Clyde  A.  Walb, 
National  Bank  Building,  L,a  Grange,  Ind., 
at  6.29  cts.  per  cu.  yd. 

♦Dredging  —  Orange,  Tex.  —  Following 
are  four  lowest  bids  opened  Nov.  30  by  ET 
U.  Henry,  City  Engineer,  for  dredging 
slip  about  750,000  cu.  yd.:  John  Jacobsen, 
Texas  City,  6.2  cts.  per  cu.  yd.  (awarded 
contract) ;  W.  D.  Haden,  Galveston,  10.9 
cts.;  Home  Dredging  Company,  Mobile. 
Ala.,  11.2  cts.,  and  Atlantic  Gulf  &  Pacific 
Company,   Houston,   11.5   cts. 

♦Canal  Improvements — Richmond,  Cal. 
. — Contract  awarded  Richmond  Dredging 
Company,  Richmond,  for  a  pump  and  sew- 
ers in  the  Canal  Subdivision,  at  $95,845. 

♦Drainage — Corlnne,  Utah.  —  Contract 
for  excavating  and  laying  tile  in  Corinne 
Drainage  District  awarded  J.  P.  O'Neill 
of  Ogden,  and  for  tile  and  sewer  pipe  to 
Corinne  (Concrete  Tile  Company,  Corlnne, 
two  contracts  amounting  to  about  $160,- 
000.  Bonds  amounting  to  $175,000  have 
been  sold  by  the  district. 

Tunnel  —  Montour,  Idaho.— Only  bid 
opened  Nov.  29  by  Emmett  Irrigation  Dis- 
trict Trustees  for  constructing  concrete 
tunnel  was  from  Mannry  Boise  Company, 
Boise,  Idaho,  at  $44,250.  New  bids  are  to 
be  received;  probable  an  open  tunnel  will 
be  constructed. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

Jamestown,  N.  Y. — Rights  of  way  being 
secured  by  Jamestown  &  Buffalo  Street 
Ry.  Co.  for  electric  railway  from  James- 
town to  Buffalo. 

New  York,  N.  Y.  —  Public  Service 
Commission  for  First  District,  151  Nassau 
Street,  has  disapproved  the  bids  sub- 
mitted to  the  Interborough  Rapid  Transit 
Company  for  the  construction  of  the  West 
Farms  subway  connection,  the  Webster 
Avenue  extension  of  the  Third  Avenue 
elevated  railroad  and  the  Eighth  Avenue 
and  162d  Street  connection  between  the 
existing  elevated  lines  and  the  Jerome 
Avenue  branch  of  the  Lexington  Avenue 
subway. 

Sanford,  N.  Y.— Champlaln  &  Sanford 
R.  R.  Co.  secured  right-of-way  for  con- 
structing line  from  Sanford  Lake  to  Fort 
Ticonderoga,  about  60  miles. 

Daytona,  Fla.— Central  of  norlda  Ry. 
Co.  plans  to  build  about  2  miles  single 
track  during  1916. 


Miami,    Fla. — See 

Improvements." 


"Hydraulic  and  River 


East  Liverpool,  Ohio.— About  $250,000 
will  be  spent  by  East  Liverpool  Traction 
and  Light  Co.   for  improving  its  lines. 

Youngstown,  Ohio. — Cleveland,  Alliance 
&  Mahoning  Valley  R.  R.  Co.  is  consider- 
ing plans  to  build  a  double  track  exten- 
sion from  Youngstown  to  Warren  via 
Niles. 

Youngstown  &  Niles  Ry.  Co.,  incor- 
porated to  construct  an  electric  railway 
from  Mahoning  Avenue  Line  to  Niles. 
Capital  $10,000.  Among  Incorporators: 
James  P.  Wilson,  U.  C.  De  Ford  and  J. 
W.   Blackburn. 

Hobart,  Ind. — Gary,  Hobart  &  Eastern 
Traction  Co.  plans  to  build  about  12  miles 
of  track  between  Hobart  and  Valparaiso 
during  1916. 

Detroit,  Mich. — Robert  Oakman,  De- 
troit, considering  constructing  an  electric 
railway  from  Hamilton  Blvd.  to  Grand 
River  Avenue  and  between  old  city  limits 
and   Highland   Park. 

Green  Bay,  Wis. — Green  Bay  &  Eastern 
Ry.  Co.  incorporated  to  construct  a  rail- 
way from  Green  Bay  to  Sheboygan  via 
Manitowoc.  70  miles.  Capital  $50,000. 
Among  incorporators  are  Charles  Frazier, 
Manitowoc,  and  R.  P.  Mattern,  of  Mil- 
waukee. 

Sheboygan,  Wis.— During  1916  Sheboy- 
gan Ry.  &  Electric  Co.  expects  to  con- 
struct one   mile   track   in   Sheboygan. 

Boone,  la. — Fort  Dodge.  Des  Moines  & 
Southern  R.  R.  Co.  contemplates  con- 
structing about  6  miles  line  from  Swan- 
wood  Junction  to  Des  Moines. 

Lawrence,  Kan. — I^awrence,  Topeka  & 
Western  Ry.  Co.  is  incorporated  to  con- 
struct an  electric  railway  from  Lawrence 
to  Topeka.  Capital  $100,000.  Among  In- 
coi-porators:  W.  R.  .Stubbs  and  J.  D. 
Bowersock.  both  of  Lawrence. 


New  York,  N.  Y. — Following  are  unit  figures  of  four  lowest  bids  opened  Nov.  30 
by  Public  Service  Commission  for  First  List.,  154  Nassau  Street,  New  York,  for  con- 
structing Section  No.  2  of  Routes  Nos.  19  and  22,  a  part  of  the  Seventh  Avenue- 
Lexington  Avenue  Rapid  Transit  Railroad,  an  elevated  railroad  in  Borough  Bronx, 
extending  over  and  along  Whltlock  Avenue  and  Westchester  Avenue,  from  Bancroft 
?J?r''S.'  ,'°  Eastern  Boulevard;  (a)  Lawrence  C.  Manuell,  11  Pine  Street,  $2,063,877; 
(b)  Rodgers  &  Hagerty,  Inc.,  Hudson  River  and  157th  Street,  $2,089,247;  (c)  Crenshaw 
Engmeenng  and  Construction  Company,  Inc.,  259  West  Thirty-fourth  Street,  $2,113.- 
9o/;   (d)  A.  L.  Guidone  Company,  131  East  Twenty-third  Street,  $2,116,611. 

Item                                                                                                    (a)  (b)  (c)  (d) 

IB  (a)     32,200  cu.    yd.    col.    excavation,   earth $2.40  $1.15  $2.50  $2.35 

IB  (b)          BOO  cu.   yd.   col  excavation,  rock 4.00  5.00  5.00  4.00 

IC  (a)     16,600  cu.  yd.  R.  R.  duct  excav.,  earth 2.20  1.00  1.00  2.16 

IC  (b)          500  cu.  yd.  R.  R.  duct  excav.,  rock 4.00  5.00  5.00  4.00 

6              10,700  cu.   yd.  concrete  masonry 7.25  6.50  7.50  8.25 

63             9,000  sq.  yd.  sta.  cone  surface  finish 1.05  .70        1.00  .50 

6D             1,050  sq.  ft.  inlaid  colored  tile 1.55  1.50  1.25  1.60 

6G             2,050  cu.   yd.  sta.  cone,   masonry 10.75  .  11.00  15.00  8.0u 

9                  100  cu.  yd.  brick  masonry 15.00  16.00  25.00  1.500 

9D                60  cu.  yd.  removal  of  old  masonry 5.00  8.00  20.00  4.50 

12  25,000  lln.   ft.   timber  piles    12  .40  .56  .35 

12C           22,800  lin.  ft.  concrete  piles 2.60  3.00  1.25  1.50 

13  2  M  B.  M.  timber  foundation 45.00  50.00  76.00  40.00 

15(a)             160  sq.  yd.  waterproofing,  1-ply 25  .36  .30  .35 

(d)         1,270  sq.  yd.  waterproofing,   4 -ply 1.25  1.26  .76  1.00 

17(e)             690  lin.  ft.  4-in.  vitrified  pipe 40  .40  .10  .75 

17A  (a)         100  lin,  ft.  3-in.  E.  H.  c.  1.  pipe  and  fittings 50  1.00  .55  .75 

(b)  200  lin.  ft.  4-in.  E.  H.  c.  1.  pipe  and  fittings 65  1.26  .70  .90 

(c)  300  lin.  ft.  6-in.  E.  H.  c.  1.  pipe  and  fittings 1.06  1.50  1.00  1.10 

(d)         200  lin.  ft.  8-in.  E.  H.  c.  i.  pipe  and  fittings 1.60  2.50  1.60  1.60 

18A         440,000  dct.  ft.  R.  R.  ducts L35  .14  .13  .10 

18G            2,500  dct.  ft.  3%-in.  w.  1.  pipe  ducts 70  .50  .76  .50 

19  26,400  tons  riveted  steel 56.90  58.60  58.00  60.60 

19J             1,160  tons  riveted  steel  for  bridges 66.90  65.60  72.00  61.00 

20  950  tons  steel  beams  and  shapes 56.90  68.60  58.00  61.00 

21  60  tons  steel  rods  and  bars  in  cone 59.00  60.00  70.00  60.00 

25  300  tons  miscel.  Iron  castings 52.00  60.00  66.00  55.00 

26  6,500  lb.  special  wire  forms 12  .10  .10  .10 

30  (h)     12,000  sq.  yd.  all  st.  surf.  rest.,  any  character 75  1.25  2.00  .10 

30(1)        1,800  lin.   ft.  new  5-in.  bluestone  curb 95  1.00  1.25  .10 

(o)       1,250  lln.  ft.  restoring  old  curb 20  .25  .60  .05 

31  100  sq.  yd.  park  surf,  restored 80  .60  3.00  1.00 

32(a)       2,250  lin.  ft.  %-in.  w.  1.  elec.  cond 19  .15  .20  .15 

(b)  350  lin.  ft.  l>^-ln.  w.  i.  elec.  cond 26  .25  .40  .20 

(c)  100  lin.  ft.  2-in.  w.  1.  elec.  cond 40  .30  .60  .30 

(d)  1,150  lin.  ft.  1-in.  w.  I.  elec.  cond 23  .20  .30  .18 

33                 350  c.  I.  outlet  boxes  in  sta..  each 1.50  1.00  1.00  .65 

33A                10  c.  i.  pull  boxes  in  sta.,  each 2.60  2.00  3.00  1.75 

42  35  tons  c.  i.  pipes  for  sewers,  straight 40.00  40,00  50.00  50.00 

43  20  tons  c.  1.  pipes  for  sewers,  special 68.00  75.00  80.00  70.00 

75C        41,300  lin.  ft.  support  and  reeon.  elec.  trolley 70  1.00  1.00  .70 

75N           1.600  lln.  ft.  relocating  St.  surf.  R.  R 2.50  4.60  6.00  4.50 

78  100  lin.  ft.  pipes  in  st.  4-in.  water 40  .30  .55  .60 

79  3,100  lln.  ft.  pipes  in  st.  6-in.  water 55  .65  .70  .70 

80  ino  lln.  ft.  pipes  in  St.'  8-in.  water 85  .50  .80  1.00 

SI                  100  lin.  ft.  pipes  in  st.  10-in.  water 1.20  .60  .95  1.30 

82                  200  lin.  ft.  pines  In  st.  12-ln.  water 1.50  .75  1.20  170 

84                  100  lln.  ft.  pipes  In  st.  20-in.,  water 3.50  1.25  2.10  2.50 

90  100  lin.  ft.  pines  in  st.  4-in.,  gas 25  .30  .35  .50 

91  100  liri.  ft.  pipes  in  St.  6-ln.,  gas 35  .65  .50  .70 

92  200  lin.  ft.  pipes  in  st.  8-ln.,  gas 60  .65  .75  1.00 

94  100  lin.  ft.  pipes  in  st.  12-in.,  gas 76  1.25  1.10  1.70 

95  100  lin.  ft.  pipes  in  St.  1 6-in.,  gas l.BO  1.50  1.25  2.00 

98                  inO  lin.  ft.  pipes  in  St.  30-ln.,  gas 2.75  2  50  2.25  3.50 

100  30  tons  new  c.  i.  huh  and  spigot  strt.  pipe 41.00  30.00  60  00  55.00 

101  20  tons  new  c.  1.  hub  and  spigot  special  pipe..   68.00  65.00  80.00  70.00 

TT                  600  dct.   ft.   elec.  ducts  and  cond 80  .50  .50  .60 

127A  (b)       100  lln.  ft.  3-in.  w.  1.  pipe  elec.  ducts 80  .75  .80  .56 

136                  11  electric  ground  conn.,  each 5.00  50.00  50.00  10.00 


Topeka,  Kan. — Kansas  City,  Lawrence 
&  Topeka  Electric  R.  R.,  Kansas  City, 
Mo.,  contemplates  constructing  52  miles 
single  track  of  interurban  line  between 
Zarah  and  Topeka  during  1916. 

Sherman,  Tex. — Sub-station  of  Texas 
Traction  Co.,  of  Dallas,  reported  de- 
stroyed  by  fire. 

Pocatello,  Idaho. — Pocatello  Transporta- 
tion &  Interurban  Co.  contemplates  con- 
structing an  electric  railway.  Headquar- 
ters of  company  in  Kane  Building. 

Moncton,  N.  B. — Moncton  Tramways, 
Electricity  &  Gas  Co.  contemplates  con- 
structing about  IH  miles  of  track  during 
1916. 

BIOS     DESIRED. 

Canal  Dover,  Ohio. — Bids  being  received 
by  Dover,  Millersburg  &  Western  Ry.  Co. 
for  constructing  line  between  Canal  Dover 
and  Millersburg  via  Sugar  Creek.  The 
line  will  cross  Wheeling  and  Lake  Erie 
R.  R.  at  grade  and  the  Baltimore  &  Ohio 
and  Pennsylvania  R.  R.  on  an  overhead 
line.  Benjamin  George,  Canal  Dover,  said 
to  be  interested. 


PRICES     AND     LETTINGS. 
icindicates  award  of  contract, 

♦  New  York,  N.  Y.— Contract  awarded 
by  Public  Service  Commission  for  First 
District,  154  Nassau  Street,  New  York, 
for  Installation  of  tracks  on  White  Plains 
Road  extension  of  Lenox  Avenue  branch 
of  existing  subways  (bids  opened  Nov. 
23)  to  Coast  &  Lake  Contracting  Co.,  41 
Broad    Street,    New    York,    at    $53,93n. 

Lowest  unofficial  total  of  bids  oiiened 
Dec.  7,  by  Public  Service  Commission, 
154  Nassau  Street,  were  as  follows: 

Order  No.  6 — Nineteen  portions  of 
special  work  (frogs  and  switches)  fo-  use 
in  the  construction  of  rapid  transit  i all- 
road  (Lexington  Avenue  Lines),  Ramapo 
Iron  Wks.,  30  Church  Street,  $46,196. 

Construction  Section  No.  3,  Route  No.  8, 
a  part  of  the  Fourteenth  Street-Eastern 
Rapid  Transit  Railroad,  Booth  &  Flinn, 
17  Battery  Place,  at  $6,631,000. 

♦West  Point,  Va.— Contract  for  con- 
structing Richmond,  Rappahannock  & 
Northern  Ry.  from  West  Point  to  Urbana, 
17  milfes,  awarded  to  Central  Constr.  Co.. 
Harrisburg.  C.  L.  Ruffln.  614  American 
National  Bank  Bldg.,  Richmond,  Ch. 
Engr. 

♦  Barboursvllle,  Ky. — Contract  for  con- 
structing and  track  laying  on  line  from 
Harbourville  to  Manchester  awarded  b^ 
Cumberland  &  Mancluster  R.  R.  Co.  to 
Read   Constr.    Co.,   Philadelphia,   Pa. 


RAILROADS 


PROPOSED     WORK. 

Taunton,  Mass. — Reported  steps  being 
taken  to  eliminate  grade  crossings  on 
New  York,  New  Haven  &  Hartford  R.  R. 
(Edward  Gagel,  Ch.  Engr.,  New  Haven, 
Conn.) 

Niagara  Falls,  N.  Y. — Reported  con- 
tracts soon  to  be  let  by  Grade  Crossing 
Commission  for  eliminating  crossings  in 
Lockport  Street,  Whirlpool  Avenue,  and 
Portage  Road,  which  John  L.  Harper, 
Engineer  of  the  Commission,  estimates  at 
$485,000.  A  subway  costing  $195,000  is 
planned  for  Portage  Road,  a  subway  in 
Whirlpool  Avenue  costing  $120,000,  and 
an  overhead  crossing  midway  between 
Lockport  and  Sugar  Streets  at  a  cost  of 
$170,000. 

Newark,  N.  J. — Agreement  has  been 
reached  betwen  the  city  and  the  Penn- 
sylvania R.  R.  (A.  C.  Shand,  Ch.  Engr., 
Philadelphia,  Pa.)  whereby  the  railroad 
will  allow  the  city  to  open  Mechanic 
Street  through  elevation  of  the  railroad, 
at  a  cost  of  $70,000. 

Hagerstown,  Md. — ^Washington  County 
Railroad  has  appU-^d  to  the  Public  Servic* 
Commission  for  permission  to  construct  a 
single  track  from  Hagerstown  to  Security, 
a  distance  of  about  3'/^  miles  and  esti- 
mated to  cost  $110,000. 

Huntington,  W.  Va.— Until  about  Jan. 
10,  according  to  local  press  reports,  by  the 
Pond  Fork  Ry.  Company  for  constructing 
about  12  miles  of  the  railroad  along  Pond 
Creek  of  Little  Coal  River  In  Boone 
County. 

Indianapolis,  Ind. — Reported  B.  A. 
Worthington,  Presidept  of  the  Cincinnati, 
Indianapolis  &  Western  R.  R.,  which  has 
taken  over  the  Indianapolis  division  of  the 
Cincinrtati,  Hamilton  &  Dayton  line, 
states  extensive  improvements  are  con- 
templated which  include  $79,520  for 
strengthening  bridges  between  Hamilton, 
Ohio  and  Indianapolis;  between  Indian- 
apolis and  Montezuma,  $8,665;  Monte- 
zuma and  Hume,  $6,875;  between  Hume 
and  Decatur,  $29,125.  and  between  Decatur 
and  Springfield.  $2,740.  In  connection  with 
the  track  elevation  at  Indianapolis 
$,')00.000  will  be  spent  on  freight  house  de- 
velopment and  $43,860  for  improvements 
to  the  Moorefield  engine  house. 

Champaign,  111. — Wabash  R.  R.  Com- 
pany (A.  O.  Cunningham,  Ch.  Engr.,  St. 
Louis.  Mo),  is  considering  extending  line 
from  Champaign  to  Gibson  City,  thirty 
miles. 
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MMIadalpMa.  Pa.— Roportjd  «»n«»»ft» 
■Dwi  la  bo  tot  hjr  County  Oommtouonoro 
(or  (ollawiM  UaorovaiMBU:  Three-atory, 
brtck  adtfUMrie  Mtodamaaaanu  Court. 
TwoUlb  aad  Wood  Stroota.  Fhlllp  H. 
~  '  Arcbt..    UuMl    Title    BIdx..    and 

briek   and   (tone   addition   to 

at    TwoBtjr-flrat     and     Race 

SOaots.  J.  T  Wlndrlm.  Archt..  Common- 
woalth   BuiMlnc. 

Mttabwrob,  Pa.— Ftnanco  Commlttoa  of 
Board  of  PubUe  BdueatfcHi  panwl  roaolu- 
tloaa  (atraHBK  t>.«H.OM  .bood  »~«««  to  be 
OMd  for  work  eeatomplated  as  fouows. 
Sorldaa  High  Sebool.  tlM  MO:  addition 
to  PMbody  Htcb  School.  MU.tlO:  chanaes 
In  Oaatral  HIKh.  IM.OOO;  South  Hills  audl- 
SrtanTaild  Smnaalum.  IIOO.OOO;  Fifth 
ATOBoa  audttoriDm  and  symnasium.  11*'.,- 
<M:  «a«  araoofleld  elemenlary  school. 
nMk*M:  addtUon  to  QUdstone  elementary 
aebooL  UM.4M:  aew  Perry  elementary 
achooL  m».MO;  new  Norihslde  Junior 
HIch  Sehooi.  twO.tOO:  addition  to  Beech- 
view  ataoMBtarr  aehool.  tin.OOO:  addition 
to  MeOoanr  Momentary  school.  1140,000: 
now  Hatta  Oroire  elementary.  $230,000:  site 
for  now  Becga  Avenue  elementary  school, 
IM.M*. 

•owtefclay.  Pa.— A  tso.ooo  library  la  to 
bo  orocted  at  Broad  and  Thorn  Streets  as 
a  mamorlal  to  Mrs.  W.  U  Clause.  Ad- 
draaa  Board  of  Directors  of  Public  Schools. 

Slatlnaton,  Pa.— Plans  beina  prepared 
for  the  hlsh  school,  to  cost  |£5.000;  con- 
tract wlU  be  let  early  In  the  new  year. 
E.  Z.  SchoU.  Architect.  Readlnr  P.  N. 
Snyder,  Secy.  School  Bd. 

Nowarfc,  Del.— Trustees  of  Delaware 
CoUaca  have  adopted  the  report  of  H. 
Rodney  Sharp,  Chairman  of  Plans  and 
Oevelopment  Committee,  providing  $260,- 
000  (or  erectinc  the  science  hall,  plana 
for  which  have  been  prepared  by  Day  & 
Klauder.  of  Philadelphia,  Pa.;  and  $75,000 
for  remodelins  old  dormitory. 

Warwood,  W.  Va.— Two  fireproof  schools 
are  to  be  erected  in  Richland  District, 
Ohio  County,  one  a  $65,000  building,  the 
othor  $20,000.  $$5,000  bonds  have  been 
votod.  but  nothlns  further  has  been  done 
ahoui  the  matter.  J.  E.  Evans,  Secy.  Bd. 
Rduc..  lit  NMneteenth  Street,  Warwood. 

Aabovlllo.  N.  C— School  bonds  for  $200,000 
wlU  bo  sold  Dec.  20  by  Board  City  Com- 
mlaaiooera.  P.  U  Conder,  City  Socy.- 
Troaa. 

•Imilngham,  Ala. — Plana  completed  for 
$100.0M  addition  to  be  erected  to  Blrm- 
Insham  Infirmary  at  West  End.  Address 
Dr.  Charles  M.  Nice,  Woodward  BuildlnK. 

Brtatol,  Tonn. — Citizens  voted  $00,000 
bonds  for  erecting  central  high  school. 

Knoxvllle,  Tenn. — Plans  for  erecting 
croup  of  buildings  for  King  College  under 
oooalderatlon  by  Board  Trustees. 

Covington,  Ky. — School  Improvement 
bonds  for  $1<S.00«  wilt  be  sold  Doc.  S7  by 
Board  Education. 

Clovaland,  Ohio. — Plans  being  prepared 
for  elahleen-room  addition  to  Tremont 
SchooC  at  W.  Tenth  Street  and  Tremont 
Avenue,  twelve  rooms  to  Bast  Clark  and 
sixteen  rooms  to  Memorial  School. 

Coiumbua.  Ohio. — Reported  Isolation 
Hoapltal  coating  $SS,000  to  be  erected  here 
by  city. 

■aat  Clovaland,  Ohio.— Bonds  for  $27,000 
win  ba  sold  Jan.  4,  by  E.  L.  Hickey,  City 
Aud.,  for  erecting  and  equipping  engine 
bouse. 

MansfloM,  Ohio, — Plans  being  prepared 
for  Qreproof  hoapltal  to  be  erected  (or  the 
Manoflold  Ooneral  Hoapltal,  to  contain  60 
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Olmataad  Falls.  Ohio.— A  brick  and 
concrete  high  and  grade  school  Is  to  be 
ersctad  and  bonds  amounting  to  $46,000 
win  ba  aold  Dec.  1$  by  P.  R.  Gallagher. 
Ctk.  Board  Education  Rural  Hchool  Dis- 
trict of  Olmstead  Township,  Ulmstead 
Palls. 

Orlont.  Ohio. — Boo  "Bids  Desired." 

Watsrvllla.  Ohio.— Erection  of  $30,000 
aehool  contemplated.  Address  Board  of 
■diKatkm. 

Winouahby,  OhIOv— Franz  C.  Wamar, 
Hippodrome  Building.  Cleveland,  and 
Elaetaa  D.  Utchflatd.  477  Fifth  Avenue, 
Now  Tork.  ennced  to  prepare  plana  (or 
■rat  group  of  bulldlnss  to  ba  erected  In 
tba  spring  for  Andrews  Institute  for 
Olrto:  coot,  about  $400,000.  Address 
Board  of  Tniateca. 

Torre  Haute,  Ind. — Plans  prepared  by 
H.  W.  Johnson  and  Warren  D.  Miller  for 
dtatrlct  school  which  School  Board  Intends 
oraetlnc  at  Tweoty-fotirth  Street  and 
Poortb  Avcauo  to  cost  $70.00«.  Albert 
Allen.  Buainaaa  Director. 

Albion,  Mich.— SracUon  of  new  aehool 
aadar  oonetdaratlon.  Addreas  Board  of 
Edootkm. 

HlflMand  Park,  Mich.— ClUsena  voted 
IZH.iM  booda  for  naw  acfaoola  and  school 
altoa.     Addrcaa  Board   of   E^ducatlon. 

Jaekaofi,  Mlch,<— Plana  arorovod  for  two 
adwola,  one  to  coot  tlU.OM  and  the  other 
ilM,«M.     Addresa  Board  of  EducaUon. 

Rock  latand.  III.— Contract  will  be  let 
In  the  early  spring  for  erecting  at  Aog- 
■ataaa'  CoUe«e  a  nrmnasinm  coatinc 
m.«M.  Bav.  Alfred  AppeU.  See.  Bd. 
Diractors,  Bwtlnston. 


Tuscola,  III.— Citisens  voted  $145,000 
bondi  to  erect  Township  High  School. 
Address   School   Board. 

MllvK.ukee.  WIs.-Reported  ske^^  be- 
inir  Drenared  by  Van  Ryn  &  De  Gelleke, 
ciLweU  Blc2k,'for  proposed  G'rls'  Trade 
School,  to  be  three  stories,  brick  and 
stucco;  cost  about  $160,000.  Address 
Board  of  Education. 

Eldora,  Iowa.— Citizens  Nov.  23  voted  to 
erect  new  school:  cost  about  $93,000.  Ad- 
dress Board  of  Eklucatton. 

Appleton,  Minn.— Plana  prepared  by  Ed- 
win *  l->lwin.  Minneapolis,  for  high  school 
to  cost  $65,000.  O.  P.  Carlson,  Secy. 
School  Board. 

Eveleth,  Minn.— Tentative  plans  pre- 
pared by  W.  T.  Brady  of  puluth  for 
$200,000  High  Sch90l  submitted  to  Board 
of  Education. 

Minneapolis,  Minn.— City  Council  Com- 
mittee on  Recreation  and  Amusements 
has  directed  City  Building  Inspectors 
Department  to  prepare  plans  for  new 
public  bath  house  on  Hall  s  Island  at 
Plymouth   Avenue. 

Virginia,  Minn.— Carl  Nystrom  of 
Ddluth  selected  to  prepare  plans  for  pro- 
posed new  high  school;  cost,  $150,000. 

David  City,  Neb.— A  two-story  brick 
and  concrete  high  school  is  to  be  erected 
here,  the  citizens  having  voted  $60,000 
bonds  for  same.  Architect  will  not  be 
selected  for  about  a  month,  and  nothing 
further  will  be  done  until  that  time.  H.  C. 
Schaaf,  Secy.  Bd.  Educ. 

Guide  Rock,  Neb.— Citizens  voted  $23,- 
000  bonds  for  erecting  new  school.  Ad- 
dress  School   Board. 

Omaha,  Neb.— Reported  Board  of  Edu- 
cation will  soon  let  contracts  for  school 
Improvements  to  cost  about  $500,000. 

Joplln,  Mo.— Citizens  voted  $300,000 
bonds  for  erecting  $60,000  high  school  and 
for  improvements  to  grade  schools.  C.  P. 
.M.  Wiley,  Secy.  Bd.  Educ. 

Fort  Smith,  Ark. — Plans  completed  for 
new  main  building  for  St.  Edwards  In- 
firmary; cost  $100,000.  Dr.  Patrick  F. 
Horan,  Pastor  of  Church  of  Immaculate 
Conception,  may  be  able  to  give  further 
information. 

Kansas  City,  Mo.— Hospital  bonds  for 
$125,000  will  be  sold  Dec.  13  by  Henry  L. 
Yost,  Mayor,  and  M.  A.  Flynn,  City  Con- 
troller. 

Oklahoma  City,  Okla.— Hawk  &  Parr, 
Security  Building,  are  architects  for  pro- 
posed $250,000  fireproof  Baptist  Hospital  , 
contemplated  for  First  Baptist  Church  at 
Ninth  Street  and  Robinson  Avenue.  One 
wing,  costing  $100,000,  is  to  be  erected 
early  next  year.  Rev.  H.  H.  Hulten,  Pas- 
tor. 

Loveland,  Coio. — Plans  being  prepared 
by  Reusch  Roeschlamb  &  Fuller.  Foster 
Building,  Denver,  Col.,  for  two  semi-fire- 
proof brick  and  cement  high  schools,  196 
X  60  ft.,  to  cost  $80,000.  M.  M.  Keeley, 
Secretary  School   Board. 

Baker  City,  Ore. — High  School  bonds  for 
$125,000  will  be  sold  Jan.  6,  by  W.  S. 
Bowers,  Clk.  School  Dlst.  No.  5. 

Montpeller,  Idaho. — Boyer  &  Rogers,  of 
Pocatello,  are  architects  tor  proposed  $30,- 

000  combined  city  hall,  public  library  and 
commercial  club;  said  building  to  form  a 
civic  center  200  ft.  square. 

BIDS     DESIRED. 

East  View,  N.  Y.— Until  Dec.  14,  by 
Building  Commission  Westchester  County 
(Uobt.  S.  Brewsters,  Chmn.),  jail  work  In 
connection  with  White  Plains  penitentiary 
and  workhouse  at  East  View. 

Hornell,  N.  Y.— Until  Jan.  19,  by  Jas.  A. 
Wetmore,  Acting  Supervising  Archt., 
Washington,  D.  C,  for  construction  com- 
plete (including  mechanical  equipment 
and  approaches)  for  U.  S.  Postofflce  at 
Hornell. 

Hackensack,  N,  J.— Until  Jan.  17,  by 
Jas.  A.  Wetmore,  Acting  Supervising 
Archt.,  Washington,  D.  C,  for  construc- 
tion complete  U.  S.  Post  Office  at 
Hackensack. 

New  Brunswick,  N,  J,— Reported  de- 
sired until  Dec.  16  by  School  Board,  Rari- 
Un  Township  (J.  W.  Leston.  Pres.)  for, 
erecting  two-story  and  basement  brick 
addition  to  School  No.  3  on  Woodbridge 
Avenue.  Alexander  Merchant,  Archt.,  363 
George  Street,  New  Brunswick. 

Wheeling,  W,  Va.— Until  Dec.  13,  by 
Frank  SUnton,  Clk.  Board  Education,  for 
erecting  Madison  school,  on  Zane  Street. 
'■•r?-.M  /'*•  ^'■£•'1     Schmuibach  Building. 

1  "?I.".^*".-  1l,5''  "■  8-  Engineers,  Wheel- 
ing District,  Wheeling,  for  building  a  fire- 
proof power  house  at  Dam  No.  14,  Ohio 
River,  advertised  In  Engineering  Record. 

I  ""'ill*,'"'  ^-  C-— Reported  desired  until 
7?";,'i-«'"",.*''*'=""*l^-''""'>'  ano  basement, 
««n  Afi,  (iliK'""'"'^".**-  Probable  cost, 
$250,000.  Mllbum,  Heister  &  Co.,  Archts 
IJnlon  Savings  Bank  Building,  Ivashlng- 
ton.  D.  C. 

VMnf^Zt'^,-  ?,*-~i'^"'  ^««-  20,  by  East 
Tr^  T  Si^^  'L"*''''  Cymrs.,  at  ofHce  of 
Ira  T.   Settle.    Secy.,   East   Point   Lumber 

i,M-KJ2''i''i  «'-«'=""K  two  graded  schools 
Bldg*  AtilnU.  •  '*'■<='••»•  633  Candler 


Akron,  Ohio. — Reported  desired  until 
Dec.  15,  by  Board  Education,  for  erecting 
S-story,  basement  and  sub-basement, 
brick,  stone,  concrete  and  terra  cotta,  69 
X  124  ft.  school.  Harpster  &  Bliss, 
.4rchts.,   Akron. 

Cleveland,  Tenn. — Until  Dec.  14  by 
County  High  School  Board  for  erecting 
the  high  school;  cost  $25,000. 

Orient,  Ohio. — Until  Dec.  28  by  J.  W. 
Lane.  Clk.  Bd.  Educ,  Scioto  Township, 
R.  F.  D.  Orient,  for  erecting  fireproof  con- 
solidated school  a.t  Commercial  Point  and 
a  consolidated  school  at  Orient,  including 
heating,  plumbing,  ventilating,  etc.  How- 
ard &  Merriam,  Archts.,  8  E.  Broad 
Street,  Columbus.  School  bonds  amount- 
ing to  $45,000.  it  is  reported,  will  be  sold 
by  Clerk  Deo.  13. 

Pataskala,  Ohlo^Reported  desired  until 
Dec.  20  for  erecting  a  2-story  and  base- 
ment town  hall.  Probable  cost,  $25,000. 
Kusks  &  Sheets,  145  North  High  Street, 
Columbus,  Archts. 

Somerville,  Ohio. — Local  reports  state 
bids  desired  until  Dec.  30,  by  village,  for 
erecting  school.  Probable  expenditure 
$32,500. 

Charleston,  III. — Until  Dec.  17,  by 
County  Board  Supervisors,  for  erecting 
two-story,  brick  and  stone  fireproof,  37  x 
80  ft.  almshouse.  Cost  $20,000.  John  S, 
Goodyear,  Chmn.  Bldg.  Com.,  Mattoon, 
111. 

Chicago,  III. — Until  Dec.  15,  at  ofllce  of 
Business  Manager  Board  Education,  730 
Tribune  Building,  for  erecling  following 
schools:  Hibbard  .  School,  W.  Ainslie 
Street  and  N.  Sawyer  Avenue;  Choppin 
School,  Rice  Street  and  N.  Campbell  Ave- 
nue, Including  heating,  plumbing,  etc., 
and  steel  platform  for  Lawson  School, 
South  Hooman  Avenue  and  W.  Twelfth 
Street.  A.  F.  Hussander,  Archt.,  Bd. 
Education.     John  Howatt,  Ch.   Engr. 

Centervllle,  Iowa.  —  Reported  desired 
until  Dec.  15,  by  Sisters  of  Mercy,  for 
erecting  3-story  and  basement  brick  and 
stone,  42  x  120-ft.  hospital.  F.  E.  Cox, 
Archt.,  Baldwin  Building,  Council  Bluffs, 
Iowa. 

Anoka,  Minn.— Until  Jan.  18,  by  Jas.  A, 
Wetmore.  Acting  Supervising  ArCht., 
Washington,  D.  C,  for  construction  com- 
plete (including  mechanical  equipment, 
except  lighting  fixtures  and  approaches) 
of  U.  S.   Post  Office  at  Anoka. 

Chatfleld,  Minn.— Until  Dec.  16,  by  E.  J. 
Sutherland,  Secy.  Bd.  Educ,  Chatfleld 
School  Dist.,  for  erecting  high  school. 
Separate  bids  for  plumbing,  electric  work, 
.  heating,  ventilating,  vacuum  (heating), 
etc.  Tyrle  &  Chapman,  Archts.,  320  Au- 
ditorium Building,   IVIinneapoIis. 

Crookston,  Minn, — Reported  desired 
until  Jan.  4  by  Downer  Mullen,  Secy. 
Board  Control,  St.  Paul,  tor  erecting  2- 
story  and  basement  nurses'  home.  .Sund 
&  Dunham,  Archts.,  512  Essex  Building, 
Minneapolis.  Rose  &  Harris,  Engrs., 
Auditorium   Building,    Minneapolis. 

Duluth,  Minn. — Reported  desired  until 
Jan.  15,  by  Board  Education,  for  erecting 
3-story,  165  x  202-ft.  brick  fireproof  school. 
Kelly  &   Williams,   Archts.,   Duluth. 

Sidney,  Neb. — Reported  desired  until 
Jan.  16  (readvertisement)  by  City  Clk., 
for  erecting  2-story  and  basement  city 
hall.  Probable  cost,  $20,000.  Bert  M. 
Reynolds,   Archt.,    North   Platte. 

College  Station,  Tex, — Until  Dec.  22.  by 
R.  Adelspberger,  Prof,  of  Architecture,  for 
erecting  hospital  at  Agricultural  and  Me- 
chanical College.    Probable  cost  $50,000. 

Fulton,  Mo. — Until  Dec.  21  by  Board 
Education  of  Fulton  School  Dist.  (J.  W. 
Mclntire,  Secy.)  for  erecting  high  school; 
separate  bids  for  heating;  plumbing;  and 
electric  wiring.    M.  F.  Bell,  Archt.,  Fulton, 

Gainesville,  Tex,— Until  Dec.  20,  by 
Ernest  McAnneliy,  Archt.,  Dallas,  for 
erecting  two  cottages  at  State  Training 
School  for  Girls.     Probable  cost  $35,000. 

Houston,  Tex,— Until  Dec.  13  by  City 
,Secretary  for  erecting  administration 
building  for  Montrose  School,  including 
heating,  plumbing,  etc  Ben  Campbell, 
Mayor, 

Tulsa,  Okla. — Until  Dec.  20,  by  Board 
Education  (R.  S.  Fellows,  Secy.),  at  office 
of  Superintendent  of  Schools,  High  School 
Building,  for  erecting  a  high  school.  Sepa- 
rate bids  for  heating  and  ventilating, 
plumbing,  and  electrical  work.  Geo. 
Wlnckler,   Archt.,   Tulsa. 

Bellingham,  Wash. — Reported  desired 
until  Dec.  13,  by  F.  B.  Graves,  Clk.  Bell- 
ingham School  Board,  for  erecting  addi- 
tion to  North  Side  high  school.  Probable 
cost,  $100,000.  Heath  &  Gove,  National 
Realty  Building,  Tacoma,  and  T.  F.  Doan, 
Sunset  IJlock,  Bellingham,  Archts. 

Motherwell,  Ont, — Reported  desired  un- 
til Jan.  1  by  George  Thompson,  Chmn, 
School  Board  (W.  W.  Rogers,  Secy.),  for 
erecting  school. 

PRICES     AND     LETTINGS. 

itlndicatas  award  of  contract. 

^Danvers,  Mass, — Contract  awarded  by 
Essex  County  Agricultural  Trustees  at 
Salem  to  L.  H.  McAIoon,  N.  Andover,  at 
about  $65,320,  for  erecting  school  at 
Hathorne,  Danvers. 
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-A^Buffalo,  N.  Y. — Aldermanic  Finance 
Committee  has  adopted  recommendation 
of  Hospital  Commission  accepting  follow- 
ing bids  fr  erecting  Tuberculosis  Hospital 
on  West  Farm  site;  General  construction, 
George  Baker  Long,  Worcester,  Mass., 
$383,500;  heating  and  power  plant,  Fitz- 
patrick  &  Hoeptner,  Columbus,  Ohio, 
$67,500;  plumbing,  Barna  &  Geiger,  Buf- 
falo, $43,628;  electrical  work.  Bison  Elec- 
tric Company,  Buffalo,  $22,900.  Green  & 
Wicks,  Archts.,   110  Franklin  Street. 

*Fort  Wadsworth  (P.  O.  Red  Bank), 
S  I.,  N.  Y. — Contract  awarded  Chris. 
Schneider  &  Son,  1251  De  Kalb  Avenue, 
Brooklyn,  to  erect  3-story  and  basement, 
fireproof,  brick  and  terra  cotta,  75  x  147- 
ft.  orphan  asylum  here  for  Bethlehem  Or- 
phans' Home;  cost,  about  $100,000;  Rev. 
Wm.  F.  Koepchen,  431  West  Forty-third 
Street,  New  York,  Chairman  Building 
Committee.  Mason  R.  Strong  and  David 
Kofs.  7  Wall  Street,  New  York,  associate 
architects. 

Newark,  N.  J. — Following  are  lowest 
bids  opened  Nov.  30  by  Bd.  Education  on 
various  parts  of  work  for  John  Catlin 
School,  to  be  erected  on  Ann  Street:  Ma- 
sonry. De  Kimpe  Constr.  Co.,  $78,900; 
heating  and  ventilating,  James  F.  Kelly, 
$27,889;  carpentry.  Austin  J.  Waldron, 
$25,694;  William  G.  Sharwell  submitted 
lowest  bid  on  masonry  and  carpentry  com- 
bined, at  $107,239  (bidders  all  of  Newark). 

Washington,  D.  C. — Following  are  four 
loyest  bids  opened  by  Commissioners 
D.  C.  Nov.  30  for  remodeling  and  con- 
structing an  extension  to  School  No.  174: 
Burgess  &  Parsons,  $60,000;  A.  L.  Gui- 
done  &  Son,  $60,450;  Melton  Constr.  Co., 
$61,295:  Richardson  &  Burgess,  $61,420 
(bidders  all  of  Washington). 

■A-Florence,  S.  C. — Contract  awarded  by 
Board  of  Education  for  erecting  new 
school  in  East  Florence  to  Taylor  Waters 
Construction  Company  of  Columbia,  at 
$25,395.  and  heating  and  ventilating  to 
Eitchberger  Heating  Company,  Atlanta, 
Ga.,    at  $2,787. 

New  Orleans,  La. — Following  are  four 
lowest  bids  opened  Nov.  23  by  Department 
Public  Finance  for  erecting  Isolation  Hos- 
pital at  N.  Rampart  and  Toulouse  Streets; 
J  A.  Pelz,  $32,956;  Lionel  Favrot,  $34,429; 
M  Chease  Co.,  $34,700;  Joseph  O.  Chisler 
Co.,  $35,140. 

-^Canton,  Ohio. — Contract  for  erecting 
Daniel  Worley  School  (bids  opened  Nov. 
22)  awarded  by  Bd.  of  Education  to  In- 
diana Engineering  &  Construction  Co., 
Fort  Wayne,  Ind..  at  $47,725,  and  plumb- 
ing to  Chapman  Plumbing  &  Supply  Co., 
at  $2,837.    W.  C.  Lane,  Clk. 

-A^CIeveland,  Ohio.— Contract  awarded 
Robinson  Contr.  Co.,  803  W.  Superior  Ave- 
nue, for  erecting  brick,  stone  and  rein- 
forced concrete  dental  school  for  Western 
Reserve  University,  at  Adelbert  and 
Cummington  Roads;  cost.  $125,000.  Franz 
C.   Warner,   Archt.,   715   Prospect  Avenue. 

•(^Sidney,  Ohio. — Contract  for  construct- 
ing U  S.  Post  Office  awarded  Ohio  Build- 
ing &  Construction  Co.,  Reading  Road  and 
Burnet  Avenue,  Cincinnati,  at  $51,650. 

-^Lansing,  Mich. — Contract  for  erecting 
gymnasium  at  Michigan  Agricultural  Col- 
lege awarded  Hoerst  Construction  Com- 
pany. Grand  Rapida,  at  $149,000. 

-A-Rlnard,  Iowa. — Contract  awarded  by 
Board  of  Education  for  erecting  Consoli- 
dated School  to  N.  D.  Garner,  of  Des 
Moines;   cost.   $26,000. 

■^St.  Paul,  Minn. — Contract  awarded 
Nov.  30,  by  Board  of  Control,  to  George 
J.  Grant  Con.struction  Company,  New 
York  Life  Building,  at  $397,324,  for  erect- 
ing Minnesota  Historical  Society  Building. 
Sauk   Rapids  granite  to  be  used. 

-A-West  Duluth  (P.  O.  Duluth),  Minn. — 
Contract  for  erecting  municipal  fire  hall, 
police  station  and  court  building  at  Cody 
Street  and  Central  Avenue  awarded  Hugh 
Fawcett,  Duluth,  at  about  $24,600. 

♦Florence,  Neb.  —  Contract  awarded 
Thomas  Herd,  New  York  Life  Building, 
Omaha,  for  erecting  main  building  for 
House  of  Hope;  cost,  with  equipment, 
$50,000. 

-^Little  Rock,  Ark. — Contract  for  erect- 
ing service  building  for  Little  Rock  Col- 
lege awarded  T.  T.  Reddick  Co.,  Fort 
Smith,  cost  $22,427,  and  science  hall  to 
Burkes  Construction  Co.,  Hattiesburg, 
Miss.,  cost  $35,000.  Frank  M.  Blaisdell, 
Archt.,  Little  Rock. 

-A-Austln,  Tex.— Contract  for  erecting 
high  school  (bids  opened  Nov.  24)  award- 
ed by  School  Board  (W.  H.  CuUen,  presi- 
dent) to  VanHorn  Shaw  Construction 
Company,  Ft.  Worth,  at  $100,970.  Next 
three  lowest  bidders:  Watson  Company, 
Dallas,  $102,000;  Wiston  &  Kroeger,  San 
Antonio,  $112,450,  and  J.  O.  Polhemus, 
Austin,  $113,019. 

Brenham,  Tex. — Following  are  four  low- 
est bids  on  limestone  opened  Nov.  27  by 
Supervising  Architect.  Washington,  D.  C 
for  constructing  U.  S.  Post  Office:  W.  G. 
Carter  Co.,  Chicago,  111.,  $44,834:  George 
W.  Stiles  Constr.  Co.,  Rookery  Building. 
Chicago.  111.,  $45,200;  Algernon  Blair, 
Montgomery,  Ala.,  $46,285;  Mayben  & 
Fruechtel,  Cidsden,  Ala.,  $47,202;  V.  E. 
Taylor,  Marlln.  Tex.,  only  bidder  on  sand- 
stone, at  $55,000. 

Houston,  Tex. — Following  are  four  bids 
opened  by  City  Council.  Nov.  29.  for  erect- 
ing Taylor  .School:  Shaws.  Uelnhardt  & 
Donovan,    Oklahoma   City,    Okla.,    $56,000; 


F.  Heidelberg.  $59,889;  Central  Contracting 
Company,  $59,991,  and  James  Stewart  & 
Company,  $60,433.  Lowest  bid  for  heating 
was  from  Warren  Company,  Houston,  at 
$4,820,  and  for  electric  wiring,  Newberry 
Electric  Company,  Houston,  $1,100. 

Navasota,  Tex. — Following  are  four  low- 
est bids  on  limestone  opened  Nov.  26  by 
Supervising  Architect.  Washington,  D.  C, 
for  constructing  U.  S.  Post  Office:  Alger- 
non Blair.  Montgomery,  Ala..  $41,836;  W. 
D.  Lovell.  Minneapolis.  Minn.,  $42,000; 
George  W.  Stiles  Constr.  Co.,  Ropkery 
Building,  Chicago.  111.,  $42,200;  Frank  M. 
Weakley,  403  Middle  Street,  Portsmouth, 
Va.,  $42,973;  V.  E.  Taylor,  Marlin,  Tex., 
only  bidder  on  sandstone,  at  $53,000. 

Boise,  Idaho. — All  bids  opened  Nov.  8  by 
Supervising  Architect,  Washington,  D.  C, 
for  remodeling  extension  to  U.  S.  Post 
Office  were  rejected,  considered  excessive. 
Specifications  will  "be  revised  and  supple- 
mental bids  asked. 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 

BInghamton,  N.  Y. — Redmen  contem- 
plate erecting  $50,000  building.  P.  A. 
Greenman,  Chairman  of  Building  Com- 
mittee. 

Brooklyn,  N.  Y. — Plans  completed  by 
W.  T.  McCarthy,  16  Court  Street,  for  two 
four-story  brick  apartment  buildings  to 
be  erected  for  Fifty-fourth  Street  and 
Fourteenth  Avenue  Co.,  Inc.,  at  Four- 
teenth Avenue  and  Fifty-fourth  Street; 
total  cost,  $75,000. 

New  York,  N.  Y. — Plans  completed  by 
George  and  Edward  Blum,  505  Fifth  Ave- 
nue, for  six-story  apartment  house  to  be 
erected  at  Riverside  Terrace  and  181st 
Street  for  Great  Northern  Const.  Co.;  cost 
$175,000. 

Plans  filed  for  erecting  following  build- 
ings: 12-story  fireproof  apartment  house 
at  590  West  End  Avenue,  for  590  West 
End  Avenue  Inc.,  cost  $525,000,  Neville  & 
Bagge,  Archts.,  105  West  Fortieth  Street; 
5-story  brick  tenement  at  Vermilyea 
Avenue  and  Isham  Street,  for  Vandalia 
Realty  Corp.,  cost.  $75,000,  Geo.  &  Edw. 
Blum,  Archts.,  505  Fifth  Avenue;  7-story 
fireproof  club  and  assembly  room  at  74  W. 
124th  Street,  for  Young  Women's  Christian 
Assoc,  cost  $250,000,  Louis  E.  Jallade, 
Archt.,  37  Liberty  Street;  13-story  fireproof 
store  and  showrooms  at  26  Union  Square, 
for  Union  Square  Building  Cor.,  cost  $225,- 
OOO,  Wm.  G.  Pigueron,  Archt.,  59  Pearl 
Street;  2-story  telephone  exchange  at  615 
W.  175th  Street,  for  New  York  Telephone 
Co.,  cost  $93,000,  McKenzie,  Voorhees  & 
Gmelin,  Archts.,  1123  Broadway;  two 
5-story  brick  tenements  at  Van  Buren 
Street  and  Morris  Park  Avenue  for  Van 
Buren  Constr.  Co..  cost  $100,000,  Kreym- 
borg  Architectural  Co..  Archts.,  1029  E. 
163d  Street;  5-story  brick  tenement  at 
Hornaday  Place  and  Crotona  Park  for  H. 
M.  Constr.  Co.,  cost  $50,000,  Kreymborg 
Architectural  Co.,  Archts.,  1029  E.  163d 
Street;  four  5-story  brick  tenements  at 
Jerome  Avenue  and  192nd  Street  for  Jer- 
ome Avenue  Constr.  Co.,  cost  $310,000, 
Andrew  J.  Thomas,  Archt.,  2526  Webster 
Avenue;  5-story  brick  tenement  at  Field 
Place  and  Creston  Avenue  for  2333  Cres- 
ton  Avenue  Co.,  cost  $65,000,  Goldner  & 
Goldberg,  Archts.,  391  E.  149th  Street; 
5-story  brick  tenement  at  190th  Street 
and  University  Avenue  for  Wm.  M. 
Moore,  cost  $70,000,  Somerfeld  &  Steck- 
ler,  Archts.,  31  Union  Square;  three  5- 
story  brick  tenements  at  Liggit  Avenue 
and  Fox  Street  for  Macy  Constr.  Co., 
cost  $155,000.  Kreymbold  Architectural 
Co.,  Archt.,  1029  E.  163d  Street;  two  5- 
story  brick  tenements  at  Valentine  Ave- 
nue and  lS4th  Street  for  Ensign  Improv. 
Co.,  cost  $100,000,  Kreymborg  Architec- 
tural Co.,  Archts.,  1029  E.  163d  Street; 
1-story  brick  theater  at  195th  Street  and 
Webster  Avenue  for  Bedford  Park  Amuse- 
ment Co.,  cost  $75,000,  Geo.  F.  Pelham, 
Archt.,  30  E.  Forty-second  Street;  three 
5-story  brick  tenements  at  College  Ave- 
nue and  169th  Street,  for  Valhalla  Cor., 
cost  $120,000,  Moore  &  Landseidel,  Archts., 
Third  Avenue  and  148th  Street. 

Ocean  Grove,  N.  J. — Executive  Commit- 
tee of  Ocean  Grove  Camp  Meeting  Asso- 
ciation taking  steps  to  erect  new  pavilion; 

cost,  $30,000. 

Delaware  Water  Gap,  Pa. — Plans  being 
prepared  by  S.  H.  Vaughn,  Atlantic  City, 
N.  J.,  for  new  Water  Gap  House. 

Lancaster,  Pa. — Erection  of  a  dormitory 
at  Lancaster  Theological  Seminary,  cost- 
ing about  $50,000,  contemplated. 

Homestead,  Pa. — Malta  Temple  Associa- 
tion contemplating  erecting  building  at 
Ninth  Avenue  and  Dickson  Street;  cost, 
about   $30,000. 

Baltimore,  Md.  —  Clyde  M.  Friz,  Mun- 
sey  Building,  is  architect  for  four-story 
and  basement  reinforced-concrete  garage 
to  be  erected  at  27  S.  Charles  Street  for 
Mid-City  Garage  &  Motor  Supply  Com- 
pany (John  W.  Frick,  Pres.,  309  Keyser 
Building);  cost  $90,000. 

Plans  being  prepared  by  Clyde  N.  Friz, 
Munsey  Building,  for  one-story  stone  edi- 
fice to  be  erected  at  Rosedale  and  Wal- 
brook  Avenues  for  Temnle  Baptist 
Church;  cost,  $20,000.  Rev.  Paul  P.  Wat- 
lington.   Pastor. 

Tentative  plans  prepared  for  three-story 


building  to  be  erected  for  Auto  Club  of 
Maryland  at  Mount  Royal  Avenue  and 
Cattiedral  Street;  cost,  about  $65,00.  John 
S.  Bridges,  Chairman  Building  Commit- 
tee, 3505  N.  Charles  Street. 

Plans  being  prepared  by  Louis  Levi, 
Munsey  Building,  for  4-story  and  base- 
ment, granite  and  terra  cotta  building  to 
be  erected  on  German  Street  for  Imme- 
diate Benefit  Life  Insurance  Company,  900 
North  Eutaw  Street;  cost,  approximately 
$70,000. 

Washington,  D.  C. — Plans  being  pre- 
pared by  Hunter  &  Bell,  Southern  Build- 
ing, for  seven-story  fireproof  apartment 
building  to  be  erected  on  Columbia  and 
Belmont  Roads  for  Bates  Warren,  South- 
ern Building;  cost,  about  $250,000. 
Thomas  J.  Fisher  &  Co.,  738  Fifteenth 
Street,  Agents. 

Macon,  Ga. — Plans  being  prepared  for 
hotel  to  be  erected  at  Cherry  and  Fifth 
Streets  for  J.  S.  Shingler,  of  Ashburn; 
cost  about   $125,000. 

Tampa,  Fla. — Fred  J.  James,  Tampa,  is 
architect  for  five-story,  concrete  and 
brick  apartment  and  store  building  to  be 
erected  on  Lafayette  and  Parker  Streets; 
cost,   about  $75,000. 

Cleveland,  Ohio. — Plans  being  prepared 
by  A.  C.  Edwards,  614  Union  Building,  for 
two-story,  brick  and  stone  motion  picture 
building  to  be  erected  at  St.  Clair  Avenue 
and  E.  Eighty-second  Street  for  Yale 
Theater  Co. ;  cost  $40,000. 

Wilmington,  Ohio. — Reported  Charles 
W.  Murphy,  4122  N.  Kedzie  Avenue,  Chi- 
cago, 111.,  will  erect  theater  here  to  cost 
about  $100,000. 

Battle  Creek,  Mich. — Reported  Michigan 
Railway  Company  (J.  F.  Collins,  Vice- 
Pres.  and  Gen.  Mgr.,  Jackson)  consider- 
ing site  for  new  passenger  station. 

Kalamazoo,  Mich.— Y.  M.  C.  Assoc, 
building,   costing  $75,000,   to  be  erected. 

Marquette,  Mich. — Plans  being  prepared 
by  Charlton  &  Kuenzil,  Camp  Building, 
Milwaukee,  Wis.,  for  two-story  and  base- 
ment, 46  X  100  ft.,  brick  and  reinforced 
concrete,  fireproof,  two  stores  and  office 
building  to  be  erected  for  J.  M.  Longyear; 
cost  about  $30,000. 

Peoria,  III.— Erection  of  $35,000  building 
contemplated  here  for  National  Duroc 
Jersey  Association  (G.  W.  Hockett,  of 
Manning,  Iowa,  Pres.). 

Duluth,  Minn. — Contract  will  be  let 
early  next  year  for  new  Pilgrim  Congre- 
gational Church  to  be  erected  in  East 
End;  cost  about  $100,000.  F.  G.  German, 
Archt.,  American  Express  Building. 

Plans  being  prepared  for  two-story 
brick  hotel,  which  O.  Pearson.  5023  Tioga 
Street,  contemplates  erecting  at  Six- 
teenth Avenue  West  and  Superior  Street. 

Minneapolis,  Minn. — Dayton  Dry  Goods 
Company  (Geo.  D.  Dayton,  Pres.),  will 
erect  early  next  spring  four-story  addi- 
tion to  dry  goods  store. 

New  Ulm,  Minn. — Dr.  G.  B.  Wiser,  New 
Ulm,  contemplates  erecting  a  three-story 
25  X  140  ft.  brick  building. 

H.  P.  Bastian,  New  Ulm,  contemplates 
erecting  a  two-story  brick  building  25  x 
100  ft. 

Tracy,  Minn.— Citizens  State  Bank  is 
taknig  steps  to  erect  a  bank  building  in 
the  spring.     J.  A.  Rickert,  cashier. 

Lincoln,  Neb. — Contract  will  be  let 
about  Dec.  15  by  Lincoln  Terminal  Com- 
pany for  erecting  a  10-story  building  for 
the  Lincoln  Traction  Company's  offices. 

Flandreau,  S.  D. — Roman  Catholic 
Church   will  erect  $25,000   edifice   here. 

Butte,  Mont. — Chicago,  Milwaukee  &  St. 
Paul  R.  R.  (C.  P.  Loweth,  Ch.  Engr., 
Chicago,  111.),  intends  erecting  a  new  pas- 
senger station. 

Stamps,  Ark. — Bodcaw  Lumber  Com- 
pany intends  erecting  brick  or  cement 
warehouses  to  replace  buildings  destroyed 
by  fire.     Address  company. 

Seattle,  Wash. — Plans  reported  being 
prepared  by  W.  H.  Milner,  Haight  Build- 
ing, for  60  X  125  ft.  three  and  five-story 
apartment  house;   cost  about  $60,000. 

Reported  contract  will  be  let  about 
Dec.  15  for  proposed  four-story,  brick, 
Class  A,  120  X  180  ft.  warehouse  to  be 
erected  on  Juneau  &  Atlantic  Streets  for 
Oregon-Washington  Railway  &  Naviga- 
tion Company  (J.  R.  Holman,  (3h.  Engr., 
Po"itland,  Ore.);   cost  $50,000. 

Contract  about  to  be  let  by  A.  Warren 
Gould,  Archt.,  American  Bank  Building, 
for  11-story  Arctic  Club  building  to  be 
erected  at  Third  Avenue  and  Cherry 
Street;   cost,   about   $400,000. 

Merced,  Gal. — Congregation  of  Central 
Presbyterian  Church  approved  plans  pre- 
pared by  Cowell  &  Bedesen,  Merced,  for 
$20,000  edifice  to  be  erected  at  Twentieth 
and   L  Sts. 

Lewlston,   Idaho. — See  "Railroads." 

Payette,  Idaho. — Plans  prepared  by  J. 
R.  Walker,  Payette,  for  three-story  brick 
hotel  to  be  erected  early  next  year  for 
H.  E.  Dunn;  cost,  $50,000. 

BIDS     DESIRED. 

Detroit,  Mich. — Local  reports  state  bids 
desired  until  Dec.  15  for  erecting  a  15- 
story  brick,  stone,  terra  cotta  and  hol- 
low tile  52  X  81  ft.  addition  to  Gray 
Estates  Company  hotel.  Smith,  Hlnch- 
man  &  Grylls,  Archt.,  Detroit. 


Beaumont,  Tex. — Until  Dec.  27  by  Cook 
&  Company,  Archts.,  Theatre  Building, 
Houston,  for  erecting  a  9-story  reinforced 
concrete  building  to  be  known  as  Hotel 
Jefferson  for  the  Jefferson  Hotel  Com- 
pany. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

Long     Island    City,     L.     I.,     N.    Y.— See 

"New  Industrial  Plants." 

-A New  York,  N.  Y. — Contract  for  erect- 
ing Presbyterian  Church  on  East  187th 
Street  and  Tiebout  Avenue  awarded 
Building  Violation  Corporation,  New 
York.  Building  Is  to  be  limestone,  terra 
cotta  and  brick  and  roof  asbestos  shingles 
and  copper.  N.  Serracino,  Archt.,  1170 
Broadway. 

-A-Atlantlc  City,  N.  J.— Contract  awarded 
Cramp  &  Co.,  Denckla  Building.  Phila- 
delphia, Pa.,  for  erecting  twelve-story, 
fireproof,  addition  to  St.  Charles  Hotel,  at 
St.  Charles  Place,  on  Boardwalk,  for  New- 
lin  Haines  Co.  Hewitt  &  Paist,  of  Phila- 
delphia, Arphts. 

♦Donora,  Pa. — Contract  for  erecting 
Faller  Building  on  McKean  Avenue 
awarded  Marston-Gass  Lumber  Company, 
Sixth  and  Meldon  Streets;  cost,  approxi- 
mately, $50,000. 

A^Washlngton,  D.  C. — Contract  awarded 
William  A.  Kimmel.  1508  Columbia  Road 
N.  W.,  for  erecting  5-story  brick,  lime- 
stone temple  at  Tenth  and  U  Streets, 
N.  W.,  for  colored  Masons;  cost  about 
$185,000.  N.  T.  Haller,  Archt.,  Corcoran 
Building. 

-A-Cleveland,  Ohio. — Contract  awarded 
Bolton  &  Pratt,  Columbia  Building,  for 
erecting  clubhouse  at  2097  E.  Twenty- 
first  Street,  for  Bricklayers'  Association, 
735  Prospect  Avenue;  cost  about  $35,000. 
William  S.  Lougee,  Archt.,  Marshall 
Buildmg. 

Samuel  Austin  &  Sons,  14230  Euclid 
Avenue,  are  contractors  for  four-story 
and  basement,  brick  and  steel  building  to 
be  erected  at  2012  Euclid  Avenue  for 
Stuyvesant  Motor  Co.;   cost  about  $60,000. 

•Duluth,  Minn.  —  Contract  awarded 
George  Lounsberry,  Duluth,  for  erecting 
foundation  for  proposed  $60,000  Y  M  C 
A.  building,  at  Lake  Avenue  and  Second 
Street. 

,,*J("?"*^P°"*'  Minn.— Contract  awarded 
M.  Schumacher,  39  Dell  Place,  for  erect- 
ing moving  picture  theater  at  733  East 
ii'^'^/fnn^"'®'^'  '•"■  ^-   J-   Phllps;   cost  about 

•Contract  for  erecting  moving  picture 
theatre  for  C.  E.  Marr  at  1021  East 
Franklin  Avenue  reported  awarded  Chas 
E.  Hoagland;  cost  about  $40,000. 

•Wichita,  Kan.--Contract  for  erecting 
r/n  I:  •  fl-  „f  ■  administration  building  at 
140  North  Topeka  Avenue  awarded  Swen- 
n*J!'i.i)*^°"U''"*=''°"^.  Company,  Finance 
?r^'}!in"^'  ^^"sas  City,  Mo.;  cost,  about 
$50,000. 

TlrNewpopt,  Ark.— Contract  awarded  by 
Arkansas  Bank  &  Trust  Company  to 
Burkes  Constr.  Co.,  Little  Rock,  for 
«??,m*^  ??"''  ajid  office  building;  cost 
$27,000.  Mann  &  Stern,  Archts.,  Little 
Rock. 

^  *Y*'J5°"**'''  ^-  C.— Contract  awarded 
Coast  Construction  Company,  Vancouver 
by     Great     Northern     Ry.     Company     for 

f  J?Syi?#^  "^*  -""'"t  terminal  building  to  cost 
♦750,000 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK. 

■n.^'i'"'"S*°"'  Vt.— Plant  of  Ludlngton 
Woodenware  Co.,  reported  destroyed  by 
fire,  will  be  rebuilt. 

Flushing,  L.  I.  N.  Y.— F.  G.  Bradford, 
Mgr.  of  Gaumont  Company,  110  West 
Fortieth  Street,  New  York,  announced 
that  his  company  contemplated  spending 
$300,000  for  improvements  to  Flushing 
moving  picture  plant. 

Owego,  N.  Y.— Reported  A.  H.  Mallory 
and  C.  S.  Mallery,  BInghamton,  have  pur- 
chased plant  of  Owego  Bridge  Company, 
and  will  remodel  and  use  as  fabrication 
plant  for  BInghamton  Bridge  Company 
and  Syracuse  Bridge  Company. 

Bladenboro,  N.  C. — Bladenboro  Cot- 
ton Mill  (J.  L.  Bridger,  Gen.  Mgr.)  will 
erect  addition  to  plant  and  install  ma- 
chinery costing  $50,000.  Equipment  has 
been  ordered. 

Great  Falls,  S.  C— Reported  R.  S.  Me- 
bane,  of  Great  Falls,  interested  In  a  com- 
pany which  will  build  cotton  mills  here 
and  absorb  present  plant  of  Republic  Cot- 
ton   Mills. 

Altoona,  Pa. — Altoona  Overall  Company, 
1422  Eleventh  Avenue,  will  erect  new 
three-story  fireproof  factory  in  the  spring 
at  1117  Seventeenth  Street. 

Stewartsville,  N.  J.— The  Edison  Port- 
land Cement  Company  Intends  making 
improvements  at  a  cost  of  $200,000  and 
will  install  latest  machinery  in  the  raw 
and   finishing  departments. 
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Wblla  A    Co.,    ItM   '  '  .  '*"° 

•racttnc  eaa-atoty,  t  <>•>  x 

ua  (L   Badaaa  ahoi 

*Sautli  •athlaltam.  Pa.  —  Contract 
awmrtlcd  bjr  Bcthlcbcm  Steal  Company  lor 
roncrat*  worit  In  eonnocilon  with  three- 
aiarr.  U  x  4U  tt.  macMne  shop  -No.  3 
bMo  to  WilUam  Ste«l  A  Sun*  Company. 
!««•  Arch  8traat.  Phlladelpbia ;  total  cost 

tlM.«««L 

*Cla«alaad,  OiUa.  —  Contract  awarded 
W.  L  TbompMa  A  Bon  Co..  6110  Euclid 
Avaau*.  for  aracttnc  »10.000  brick.  tc« 
•torac*  plaal  at  1»<8  W.  Slxty-dfth  btreet 
for  City  lea  Delivery  Co. 

ACMcaoo.  III.— J.  H.  Sutter.  Contracting 
EnstDMr,  1«  N.  La  Salla  Street.  Chicago, 
baa  CBOtract  for  tTM.000  leathrr  factory. 
of  mill,  steal  aad  brick  construction,  to 
b*  erected  altltar  at  North  Chicago  or 
Waukegan. 

OWtabayB*".  Wla.— Contract  for  eract- 
liW  addition  to  plant  of  Myera  Machine 
OHBpany  awarded  Frank  Gelb,  Sheboy- 
gan. 

*Ouluth,  Minn.— Contract  awarded  by 
Ckpltot  Eievator  Company  to  Bamett- 
Raoord  Company.  Ouluth.  for  erecting 
|TM.«M  reinforced -concrete  addition,  ca- 
padur  l.TM.«M  buahels. 

•aattla.  Waak.— Following  are  four  low- 
eat  bida  opened  Dae.  1  by  Port  of  Seattle 
Commiaaion  (C.  E.  Remsberg,  Secy.)  for 
erecting  Oab  and  lea  storage  building  at 
foot  of  Whatcont  Avenue:  Booker,  Kiel 
A  Whipple.  Central  Building,  132.867:  Kle- 
barta  A  Smith.  Railway  Exchange  Bulld- 
IBC.  tSS.6M:  Beera  Building  Company.  Pit- 
tock  BulkUng.  Portland.  Ore..  t)6.200:  H. 
D.  Stewart.  Baattle,  *M,4*4. 


MISCELLANEOUS 


?3Si^ 


PROPOSED     WORK. 

Elevated  Rallwaye— Mobile,  Ala.— Pre- 
liminary plans  prepared  by  Magnolia 
I  umpreaa  A  Warcnouae  Company  for  con- 
structing system  of  elevated  rallwaya  or 
overbead  conductors  between  warehouaea 
and  water  front. 

Subway — Detroit,  Mich. — Keiwrted  plans 
frepared  for  a  subway  for  \\'oodward 
Avenue  cars  from  Grand  Circus  I'ark  to 
river,  length  StDO  feet,  cost  $1.500, 000. 

Transmission  Line— Merrill,  Wis.— Mer- 
rill Hy.  A  Lighting  Company  will  erect 
a  hifh-tenalon  transmission  line  from 
MerrUl  to  Wausau. 

Transmission  Line — Oodse  City,  Kan. — 
Midland  Water.  UkHi  A  Ice  Company, 
liudge  City,  conlemplatea  constructing  an 
extension  to  the  transmission  line  to 
Mucklln  and  Ford,  a  distance  of  20  miles. 

Park  Grading — Kansas  City,  Mo.— Sta- 
tion nark  gmding  bonds  for  1100.000  will 
be  aoM  Dec  U  by  Henry  L.  Yost.  Mayor. 
and  M.  A.  Flynn,  City  Comptroller. 

Tha  Pas.  Man. — .See  '•Water  Works." 

BIOS     DESIRED. 

Conduit — Boston,  Mass.— Until  Dec.  IS. 
hy  Bdw.  F.  Murphy.  Comr.  Pub.  Wks., 
Boatoo,     for     Davenport     Brook     conduit, 

aotttbarly  hr-"->-  ' ,  MagdaU  to  Wash- 

InCtoo  Btr'  mer. 

Helta     P-  ,  •  .a.      Pa.— See      "Hy- 

draollc  ConsUuctloii  and  River  Improve- 
menta." 

*•'■'  nery— Chicago.  III. — 
hn  1:111  Robertson, 
•iilth  for  furnishing 
..ti.i  •■r-''ir,K  II.  billing  and  conveying  ma- 
••hlnery  for  the  new  Mill  Building  at 
Municipal  Reduction  Plant  at  Thirty-ninth 
and  Iron  Btracta. 

Tranamlaalon  Towara— Los  Angelas,  Cal. 
— Reported  desired  until  Dec.  21,  by 
Board  Public  Bervlca  Commlsslonera,  for 
furnishing  city  with  steel  transmission 
towara. 

Subwsy — Tucson,  Ariz,— I'ntll  Dec.  17 
by  C.  K.  Clarke,  for  constructing  a  aub- 
wayondar   railroad    tracks   at    Congreaa 

PRICea     AND     LETTINOS. 
ittndieatr*  award  of  contraot, 

Tonnal— Olaon,  lll.-aae  "Sewerage  and 
Mewaga  DIapoaal." 


Proposals 

For  Propeaala  Advertised,  see  Psges 
2S  snd  25A. 

WATERWORKS. 

»«■  See  Eng. 

*-••••■  Racord. 

Dae-  »«.•  Impmraiuanta.     Wllber- 

Dae.  14.  Wella.      ate,      Hamilton, 

Ohio. Dec.    4 


Bids 

IVc  M. 

Dec.  14 

Dec.  15. 

l>ec.  10. 

Dec.  la. 

Dec.  15. 

Dec.  15. 

Dec.  16. 

Dec.  17. 

Uec.  20. 

Dec.  20. 

Dec.  20. 

Dec.  20. 

Dec.  22. 

Dec.  22. 

Jan.  11. 

Jan.  12. 


See  Eng. 
Keoord. 

Svstem,     South     Charles- 

ton.  Ohio Dec.     4 

.\A\.  Dec.  4.  11.  T^        11 

l»lpe.    Panama Dec.  H 

Pumping  Station,  Albion, 

Mich  Dec.     4 

.  .i,.i.g.     t;ic.,     Winnipeg, 

M,n Dec.     4 

Pipe     valves,     etc..     Lees 

Summit.    Mo Dec.  U 

Boilers,  Loniln.  Ohio Dec.  11 

Steel     for     Tunnel,     Chl- 

ougo.    Hi Dec.  11 

Reservoir,     tower,     tank, 

etc..  Klinhursl,  ill Dec.  11 

Improvements,    Lakeland, 

nn Dec.     4 

Water    works,     Kenosha, 

Wis Dec.  11 

Power   hoi>se,    tank,   etc., 

Houston.  Tex Dec  11 

Water     Works,     Lincoln, 

Neb Dec.  11 

Well.  Galesburg,  III Dec.  11 

Adv.   Dec.   11. 
Borings,  Providence,  R.  I.  Dec.  11 

Adv.  Dec.  11. 

Pipe,   etc.,   Panama Dec.  11 

Filter     Plant,     St.     Hya- 

clnthe.  Que Dec.     4 

Pumping     Unit,     Kansas 

City,    Mo Dec.  11 

Adv.    Dec.   11. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Dec.  14.  Cuyahoga  Falls,   Ohio Dec.     4 

Dec.  14.  Cincinnati,   Ohio Dec.     4 

I>ec.  14.  Fort  Sam  Houston,  Tex.  Dec.  11 

Dec.  14.  Kansas  City,  Mo Dec.  11 

Dec.  15.  Hampton,  Iowa Dec.     4 

Dec.  16.  Cherry  vale,  Kan Deo.     4 

Dec.  18.  ChicaBO,  111 Dec.  11 

Dec.  20.  East    Palestine,    Ohio Dec.  11 

Dec.  20.  New  York,   N.    Y Dec.  11 

Dec.  21.  Strawberry  Point,  Iowa..  Nov.  2u 

Dec.  23.  Kenova,    W.    Va Deo.  11 

Jan.     4.  Key  West,  Fla Dec.     4 

Jan.     6.  Mason  City,  Iowa Dec.     4 

Adv.  Dec.  4. 


Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 


Dec.  22. 


Dec. 
Jan. 


Dec. 
Dec. 

Dec. 
Dec. 
Dec. 
Dec. 


Dec.  15 


Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
I  loc. 
Dec. 

I>«T, 

Dec. 
Dec. 
Dec. 
Jan. 
Jan. 


BRIDGES. 

Sunbury,  Pa Nov.  27 

Camptown,    Pa Dec.     4 

Philadelphia,  Pa Dec.     4 

Lawrence,    Kan Dec.     4 

Freeport,    III Dec.  11 

California Dec.  11 

Warsaw,  Mo Dec.  1 1 

Illinois     Dee.  11 

Illinois     Dec.     4 

Sandpolnt,    Idaho    Dec.  11 

Globe,  Ariz Dec.  11 

Illinois     Dec.     4 

Illinois     Dec.  11 

Tekamah,    Neb Dec.     4 

Missoula,  Mont Dec.  11 

Illinois     Dec.  11 

New    York,  N.   Y Dec.  11 

Atlanta,    Ga Dec.     4 

Phoenixvllle,    Pa.    Dec.     4 

Adv.   Dec.  4,   11. 
Hockford,     111 Deo.  11 

Adv.   Dec.   11. 

.  Omaha,    Neb Dec.  11 

Wadena,  Minn Deo.  11 

PAVING  AND  ROADS. 

Bay  MInette,   Ala Dec.     4 

Bonds,    NoKales,    Ariz Nov.  27 

Adv.  Nov.  27,  Dec.  4. 

Michigan    City,    Ind Dec.  11 

Massachusetts Dec    H 

Kansas  City,   Mo Dec.  11 

Angola,    Ind Dec.     4 

Adv.   Dec.  4,   11. 
Starkville,    Miss Dec      4 

Adv.   Dec.  4,   11. 

San    Francisco,    Cal Dec.  11 

{^'""'V'",';.   Tenn Dec.  11 

Miam  .   Fla Dec     4 

Washington    Nov  27 

Prosscr,  Wash Dec      4 

l.ewlston,  Idaho Dec    11 

Seattle,    Wash Dec      4 

Wildwood.  N.  J Deo    11 

Ocean  Grove,  N.  J !!Dec'  11 

Opelika,  Ala Dec  11 

i-alifornia Deo    11 

Maynardsville,  Tenn.   '.'.'.'.  Nov  20 
Sault  Sic.  Marie,  Mich...  Dec     4 


HYDRAULIC  CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Dec.  14.  Dredging,       New       York, 

N.    Y jj-~   j3 

Adv.  Nov.  13  to  Dec  4 
n!f.'  w-  ?'"'*'•  Tl^mpe,  Ariz..:..;  Dec  4 
Dec.  14.  I.cvj-0.  Kansas  City,  Kan  Deo  4 
BSS-  \i  Rr^'r*^'  Newman.  KaS.Dlc  11 
rS^'  J«  R'^^i"-.  BemltiJI,  Minn....  Nov.  27 
Dec  16.  Dredging,       New       York, 

Dec.  17.  Jetties    ■and' ■bulkhead,  °*°'  " 

Seagirt,  N.  J Hbp    ii 

r.        ,.    .Adv.  Dec  11.         "*°-  " 

Dec.  18.  Dredging,        Washington, 

^  Adv'^D^c-i.-il °*'=-     ' 

Dec.  18.  pitch.  Mankato,  Minn..  Dec  4 
nS:  In  C"^*""^"'  Tekamah,  Neb.  Dee  11 
P«5-  ?••  'rrlKatlon.  Barstow.  Tex  Dec  4 
Dec.  20.  ^lec^trlc^  Hoist,    PhiladeU 

Dec.  20.  T>rcdginK;    New  YotW,' N. '^*°"  " 

Dec  22.  Dock/ ■  Miami; •Fii;-:;;--g|^-  " 

.  Adv.   Dec.   4,   11         * 

D<.c.  23.  Ditch.  Pine  City,  Minn..  Dec  U 


Bids  See  Eng. 

Close..  Record. 

Dev.  28.  Ditch,       Hartford       City, 

Ind Dec.  11 

Dec.  29.  Grain  Klevator.     New  Or- 
leans,  I>a Deo.     4 

Adv.    Dec.    4,   11. 
Dec.  30.  Drain, Morganfield,    Ky...  Dec.  11 

Adv.  Dec.  11. 
Deo.  31.  Breakwater,  Fort  Taylor, 

Fla Dec.     4 

Adv.   Dec.   4,   11. 
Jan.     4.  State       Canal,       Contract 

73-A,  Albany,  N.   Y Dec.  11 

Jan.     5.  Wharf,      etc..     New     Or- 
leans,  La Dec.  11 

Adv.  Dec.   11. 
Jan.     5.     Piling,    lumber,    etc.,    for 

wharf,  New  Orleans,  La.  Deo.  11 

Adv.  Dec.  11. 
Jan.     6.  Power     house      at      dam. 

Wheeling,  W.  Va Deo.  11 

Adv.    Dec.    11. 
Jan.     8.  Dredge,    Macaco,    China..  Nov.    6 


PUBLIC  BUILDINGS  AND 

SCHOOLS. 

Dec.  14.  New  Philadelphia,  Ohio..  Nov.  20 

Dec.  14.  Gastonia,  N.  C Dec.     4 

Dec  14.  Live  Oak,  Fla Dec.     4 

Dec.  15.  Centerville,  Iowa   Nov.  27 

Deo.  15.  Plattsburg,   Mo Nov.  27 

Dec.  15.  Lincoln,    Neb Dec.     4 

Dec.  15.  Davenport.    Iowa    Dec     4 

Dec.  15.  Pueblo.  Col Deo.     4 

Dec.  15.  San    Diego,    Cal Dee.     4 

Dec.  15.  Chicago,     111 Dec.  11 

Dec.  15.  Akron,     Ohio Dec.  11 

Dec.  15.  Centerville,     Iowa Dec.  11 

Dec.  16.  New  Brunswick,  N.  J Dec.  11 

Dec.  16.  Chatfield,    Minn Des.  11 

Dee.  17.  Charleston,    111 Dec.  11 

Deo.  18.  Mlddletown,    Ohio Nov.  18 

Adv.   Nov.   13,   20. 

Deo.  20.  Humboldt,  Tenn Nov.  13 

Dec.  20.  Cincinnati,    Ohio    Dec.     4 

Dec.  20.  Paterson,   N.   J Dec.     4 

Dec.  20.  Jersey  City,  N.  J Dec.     4 

Dec.  20.  Pataskala,    Ohio    Dec.  11 

Dec.  20.  Gainesville,    Tex Dec.  11 

Dec.  20.  Tulsa,  Okla Deo.  11 

Dec.  20.  East  Point,  Ga Dec.  11 

Dec.  21.  Attleboro,    Mass Nov.  20 

Dec.  21.  Alton,   Iowa    Dec.     4 

Dec.  21.  Fulton,  Mo Dec.  11 

Dec.  22.  College   Station,   Tex Dec.  11 

Dec.  24.  East  Youngstown,  Ohio..  Dec.     4 

Dec.  28.  Orient,  Ohio Dec.  11 

Dec.  28.  Seymour,    Conn Nov.  20 

Dec.  29.  Missoula,   Mont Nov.  27 

Dec.  30.  St.  Petersburg,  Fla Nov.  JO 

Adv.   Nov.  20,  27. 

Dec.  30.  Galveston,    Tex Nov.  27 

Dec.  30.  Rldgway,  Pa Nov.  27 

Dec.  30.  Somerville,    Ohio Dec.  11 

Jan.     1.  Arlington,    Iowa    Dec.     4 

Jan.     1.  Independence,    Iowa    Dec.     4 

Jan.     1.  Motherwell,   Ont Dec.  11 

Jan.     4.  Cavlte,  P.  I Nov.  II 

Jan.     4.  Greenville,    S.    C Nov.  27 

Jan.     4.  Gaylord,    Minn Dec.     4 

Jan.     4.  Crookston,  Minn Dee.  11 

Jan.     4'.  East    Cleveland,    Ohio Dec.  11 

Jan.     5.  Harlan,  Iowa   Nov.  27 

Jan.     6.  Wheeling.    W.    Va Dec.  11 

Adv.    Dec.    11. 
Jan.  10.  Titusville,    Pa Dec.     4 

Adv.   Dec.   4.   11. 

Jan.  12.  Durham,  N.  C Dec.  11 

Jan.  15.  Duluth,  Minn Dec.  11 

Jan.  16.  Sidney,    Neb Dec.  11 

Jan.  17.  Hackensack,     N.     J Dec.  11 

Jan.  18.  Anoka,    Minn Dec.  11 

Jan.  19.  Hornell,    N.    Y Dec.  11 


PRIVATE  BUILDINGS. 

Dec.  15.  Lincoln,    Neb Dec  11 

Dec.  15.  Detroit,    Mich Dec.  11 

Dec.  27.  Beaumont,    Tex Dec.  11 

NEW  INDUSTRIAL  PLANTS. 

Dec.  15.  Seattle,   Wash Nov.  20 

Dec.  29.  New   Orleans,    La Dec.     4 

Adv.  Dec.  4,  11. 


Dec. 
Deo. 


Dec  16. 


Dec.  15, 


Dec. 
Dec. 
Dec. 
Dec 

16 
16. 
17 
18 

Dee. 

18. 

Dec. 

20 

Dec. 
Dec. 

20 
21 

Dec. 

21. 

Dee. 

22 

Dec. 

23 

Jan. 

3 

Jan. 
Apr. 

8. 
1. 

MISCELLANEOUS. 

El.  Rys.,  Philadelphia,  Pa.  Nov.  20 
Power    Plant    Improv., 

Clarksdale,  Miss Nov.  27 

Adv.  Nov.  27  to  Dec.  11. 
Timber,  Sault  Ste.  Marie, 

Mich Nov.  1 3 

Adv.  Nov.  13  to  27,  Dec.  11. 
Garbage      Disposal,      Bar 

Harbor,  Me r-ec.     * 

Conduit,  Boston,  Mass..  Dec.  11 
Incinerator,  Chicago,  HI..  Deo.  11 
Subway,  Tucson,  Ariz...  Dec  11 
El.     Rys.,     Pearl    City, 

Hawaii    Nov.  20 

Elevating  Machinery, 

Chicago,  111 Dec.  11 

Coal,   Norfolk,   Va Nov.  20 

Adv.    Nov.    20.    Dec.    11. 
Memorial,  Lebanon,  Ohio.  Deo.     4 
Cement.  Kansas  City,  Mo.  Dec.     4 

Adv.   Dec.   4,   11. 
Transmission  Towers,  Los 

Angeles,  Cal Deo.  11 

Electric  Light  Fixtures  in 

Senate  Chamber,  Albany, 

N.  Y Dec  11 

Adv.  Dee.  11. 
Elevators,  Washington, 

D.  C Dec.     4 

Garbage  Incinerator,  Fort 

Wayne,  Ind Deo.  11 

Adv.  Dec.  11. 

Steel   towers.    Guam Nov.  10 

Memorial,    Fort    McHenry 

(P.   O.   Baltimore),  Md..Nov.  20 


CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


A  GLANCE  at  the  accompanying  diagrams, 
taken  from  the  latest  monthly  report  of  the 
•  Bureau  of  Railway  Economics,  will  convince 
one  that  the  transportation  business  is  showing 
marked  improvement.  Were  the  figures  for  Oc- 
tober and  November  plotted  on  these  charts  a 
still  better  showing  would  probably  be  made. 
It  will  be  observed  that  operating  income  per 
mile  for  September  was  nearly  $40  in  excess  of 
the  best  figures  for  the  same  month  in  the  past 
four  years.  Export  traflBc  is  continuing  very 
heavy.  In  both  the  first  two  weeks  of  December 
exports  passed  the  $90,000,000  mark,  and  those 
for  the  week  ended  Dec.  11  came  very  close  to 
equaling  in  value  the  exports  for  the  record  week 
ended  Oct.  23. 

The  U.  S.  Steel  Corporation  made  a  million- 
ton    gain    in    unfilled    orders    last   month,    which 


lacked  only  20,000  tons  of  being  a  new  record. 
It  now  has  on  its  books  the  largest  unfilled  ton- 
nage since  March,  1913.  All  the  orders  now  being 
taken  have  specifications  attached,  and  no  open 
contracts  are  being  made. 

Many  Southern  and  Central  lumber  mills  are 
refusing  to  take  orders  because  of  the  congested 
condition  of  order  files,  and,  although  shipments 
during  the  first  week  of  the  month  from  153  of 
these  mills  exceeded  production  by  25  per  cent, 
orders  were  reduced  only  3  per  cent  from  the 
total  of  the  week  previous.  Stocks,  however,  are 
fast  reaching  a  low  point,  and  it  is  inevitable  that 
prices,  which  have  been  very  low  for  some  time 
past,  will  continue  to  rise.  Retailers'  stocks  are 
also  thought  to  be  at  a  low  point,  which  indicates 
further  need  of  anticipating  requirements  on  the 
part  of  consumers. 


1911 


1912 


1913 


1914 


1915 


|430 


^430 


360 


HOW  SEPTEMBER  OPERATING   INCOMES   PER   MILE  COMPARE  FOR  PAST  FFVE  YEARS 


Buildings 

Building  work  is  holding  up  well,  considering 
the  lateness  of  the  season,  and  the  volume  of 
prospective  work  for  next  year  continues  to  grow. 
Bids  have  been  opened  at  Boston  for  constructing 
a  $160,000  school,  and  a  contract  for  building  a 
12-story  hotel  has  been  awarded  at  Atlantic  City, 
N.  J.  Contracts  amounting  to  $156,000  for  con- 
structing a  high  school  have  been  awarded  at 
Lebanon,  Pa.  An  office  building  to  cost  $400,000 
has  been  contracted  for  at  Sioux  City,  Iowa.  A 
$350,000  contract  for  building  a  public  library  has 
been  awarded  at  San  Francisco.  Bids  will  be 
opened  Dec.  20  for  erecting  a  $150,000  high  school 
at  Belmont,  Mass. 

Plans  for  a  $450,000  apartment  house  have 
been  completed  in  New  York  City.  The  Phila- 
delphia Board  of  Education  is  considering  a 
$2,000,000  building  program  for  next  year. 
Akron,  Ohio,  has  sold  school  bonds  amounting  to 
$400,000.  Architects  have  been  selected  for  a 
$500,000  office  building  to  be  constructed  in 
Chicago.  An  automobile  factory  to  cost  $500,000 
is  to  be  built  at  St.  Paul.  Kansas  City,  Mo.,  has 
been  bequeathed  $300,000  which  will  be  used  to 
erect  an  art  museum.  A  contract  will  be  let  next 
month  for  erecting  a  $200,000  building  at  Lincoln 
for  the  University  of  Nebraska.  An  interurhan 
terminal  to  cost  $1,500,000  is  to  be  built  at  Dal- 
las, Tex.  It  is  reported  that  a  $200,000  contract 
for  erecting  a  school  building  will  be  let  soon  at 
Portland,  Ore.  Plans  are  being  prepared  at 
Seattle  for  school  buildings  for  which  $750,000 
has  been  voted. 
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UPWARD  TREND  OF  GROSS  AND  NET  REVENUES  PROMISES  COMING  UPTURN  IN  EXPENSES  DUE  TO  INCREASED  APPROPRIATIONS  FOR  CONSTRUCTION 
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TW  lewMt  hU  nemh^  Dm.  »  for  eoBatnietinc 
tts  UaiMVoct  bti%i  fai  N«w  York  Ctty  «m 
tlM,M«.  BMi  km*  bna  opiBJ  ia  PUbMMphU 
to  float  tMjMW.  Bida  wUl  be 
Jaa.  M  at  KaaorrOlai  Ivwa.  for  bridge 
tofloatlMkOMl  SalykMr. OUa.. doriraa bida 
Dae.  M  Car  rwMtiartlin  a  brMga  of  200-fL  spaa. 
BMi  ai«  to  bo  ayoMd  Doe.  tS  at  Portland.  Oi*., 
*r  •  via*Kt  to  float  9Mj0O0.  and  Saloat.  Or*.. 
Dae.  U  far  cwuaUarti^  Oe 
>  Ww  hiMga,  whkk  wUl  eaat  fMOiMO. 
..  f«d  for  a  tSMM  bridca  to 
ba  baOt  at  Skaiam  Pa.  Aa  n^woir  baa  baen 
i  far  Ika  4S0^  eoaoato  bridga  to  be  built 
Rhw  at  Mankato,  Minn. 
baa  voted  fSO^MO  for  ooaotruct- 
Plaaa  ara  botoy  profarad  for  a 
|1«MM  baMfo  to  ba  boOt  at  Saato  Barbara.  Cal. 
A  laf«o  Mvaic  eootraet  baa  baea  awarded  at 
Ma  Grave.  Wwa.  AaphaH  poTinc  to  coat  $43,000 
ia  eoatraetad  for  at  L«a  Aagelao.  The  kmeet  bid 
'  Dae.  •  ky  tiw  State  of  California  for 
a  Ugkway  to  Imperial  County  was 
ITMML  BMb  are  deairad  for  concrete  road  work 
by   tbe   State   of   CoRiiectirut.    and    for    124,000 


aq.  yd.  of  concrete  paving  by  Belleville,  HI. 
Albrigbt.  W.  Va.,  has  voted  $250,000  for  con- 
crete roads.  Morgantown,  W.  Vs.,  has  sold  $304,- 
000  road  bonds.  A  $260,000  bond  issue  for  road 
construction  has  been  validated  at  Sanford,  Fla. 
Road  work  to  coat  $200,000  will  be  undertaken  at 
Gulfport,  Miss.  A  county-road  levy  voted  at 
Dayton,  Ohio,  will  amount  to  $230,000  annually 
for  two  years.  A  contract  will  be  let  soon  at 
Little  Rock,  Ark.,  for  paving  to  cost  $50,000. 
Road  contracU  amounting  to  $150,000  are  to  be 
lat  »oon  at  Spokane.  Ritzville,  Wash.,  will  let  a 
contract  for  road  work  for  which  $59,000  is  avail- 
able. 

Waterworks  and  Sewers 

Bids  have  been  opened  at  Needham,  Mass.,  for 
constructing  sewers  to  cost  $94,000.  The  lowest 
bid  received  at  Houston,  Tex.,  for  constructing  a 
stonn-sewer  system  was  $63,900.  All  bids  for 
constructing  a  reservoir  at  Mantcca,  Cal.,  were 
rejected,  the  lowest  being  $180,000,  and  new  bids 
will  be  opened  Jan.  6.  Bids  are  desired  Jan.  3 
for  laying  6  miles  of  pipe  to  extend  the  water 
system  of  Baker,  Ore.  Sewer  work  to  cost  $123,- 
000  will  be  let  Dec.  27  at  Vincennes,  Ind. 

Rochester,  N.  Y.,  is  to  spend  $450,000  for  water- 


works improvements  and  a  sewage-disposal  plant. 
Salisbury,  N.  C,  has  sold  $200,000  bonds,  a  large 
part  of  which  will  be  spent  for  waterworks  and 
sewers.  Plans  for  a  $100,000  storm  sewer  are 
being  prepared  at  Grand  Island,  Neb.  PJans 
are  being  prepared  for  a  large  storm  sewer  at 
St.  Paul,  and  that  city  and  Pocatello,  Idaho,  have 
each  sold  $400,000  waterworks  bonds. 

Miscellaneous 

Two  elevated  railway  contracts  have  been 
awarded  in  New  York  City,  one  at  $352,000  and 
the  other  at  $2,063,000.  Several  contracts  for 
the  construction  of  a  large  power  plant  near 
Wellsburg,  W.  Va.,  have  been  awarded.  A  con- 
tract for  grading  10  miles  of  railroad  has  been 
let  at  Henryetta,  Okla.  The  contract  for  con- 
structing the  Hetch  Hetchy  Railroad  has  been 
awarded  for  $1,543,000  at  San  Francisco.  Plans 
are  now  available  for  another  section  of  New 
York  state  barge  canal  work,  estimated  to  cost 
$432,000.  Ditch  work  planned,  partly  surveyed, 
and  partly  about  to  be  let,  reported  from  the 
Minnesota  towns  of  Mankato,  Windom,  Fair- 
mount  and  Jackson,  will  cost  $1,200,000.  Canal 
improvements  to  cost  $350,000  are  contemplated 
at  Wenatchee,  Wash. 


WATERWORK.S 
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MoKlnlay.  Minn. — Citizens  voted  In 
favor  of  extendinc  the  water  works  at  a 
COM  of  U.iOO.     Address  Village  Clerk. 

•t.  Psul,  Minn. — Water  works  bonds 
amounting  to  t<00,000  have  been  sold. 

•wanvllla.  Minn.— Contract  will  be  let 
about  sprinK  for  conitruriinK  water  works 
for  which  the  citizens  recently  voteJ 
P^OM    bonds.      Walter   Anderson,    Village 

■roadvlaw,  Mont. — All  bids  opened  Nov. 

17  for  water  system   here   have  been  re- 

Um  taroaall  tuaila,    Jactad   by   the  County   Commissioners  at 
It  aiWity  a<  MMOi     nninss.     Probable  cost  tSO.OOO. 

Oardanalla,  Arte— J.  P.  HalUday.  Mc- 
Alaaur.  Okla.,  la  engineer  for  the  im- 
provamaota  contamplated  to  the  water 
worfca  at  a  coat  of  tlS.OOO.  J.  F.  Steven- 
aon.  Saeretarr  Board  Commissioners.  I. 
A.  Uueklahjr.  Recorder. 

Hartford,  Arte.— Cotistnictlon  of  mu- 
nicipal water  works  under  conslderatiiffl. 
AAbaas  atr  aerk. 

HanryatU.  Okla. — Citizens  voted  tlOO,- 
MO  twftds  for  constructing  a  12  and  16-in. 
water  main  to  Canadian  River  and  for 
Improvement  to  present  municipal  water 
(ystcm. 

Weleli,  Okla.— Water  works  and  electric 
light  plant  to  b«  inatalled  and  $32,000 
tMMida  for  aame  will  aoon  be  sold.  S.  M. 
Bootofi.  City  Clark.  Wm.  Mcintosh,  Engr., 
OMaboma  City. 

CaaUa  Rock,  Colo.— A  municipal  water 
woriu  coating  MO.OOO  ia  under  consldera- 
tl«a,  to  iacloda  a  UO.OOO-gal.  reservoir  and 
an  t-in.  pipe  How  Una.  George  H.  Seth- 
—  D,  E^iflnaer.  Bqultabia  Building.  Den- 
:  H.  O.  Johnaon,  City  Clerk. 

•aattla,  Waah. — Council  adopted  reaolu- 
Uooa  for  constructing  water  mains  In  sev- 
aral  streau,  Including,  Twenty-flrth  Ave- 
aoa,  Oaear  Straat.  nfty-flrst  Avenue, 
rovrtaaatli      Avenue,      and      Fifty-sixth 

City  Bnglneer,  A.  H.  DIraock,  has  aaked 
SnMarick  K  Riaams.  Boston.  Mass.. 
WnUam  Mulholland,  Ixm  Angeles,  Cal., 
and  R.   H.  Thompson.  Seattle,  to  inveati- 

EU  and  report  on  best  method  of  sealing 
iky  Cadar  River  Impounding  basin  bacK 
of  dam. 

Water  malna  requiring  about  13.»tO  lln. 
n.  4.  I  and  12  In.  Class  C  c.  I.  pipe  will 
fc.JS'*^  t*  Street.  Address  Board  of 
l>abltc   Worka. 

•aattla.      Waah,— Bae      "Paving      and 


BIDS     DESIRED. 

New  York,  N.  Y.^UntU  Dec.  24,  by  Wil- 
liam Williams,  Comr.  Water  Supply,  Gas 
&  Electricity,  for  furnishing  and  deliver- 
ing and  Installing  apparatus  and  appur- 
tenances for  applying  liquid  chlorine  to 
Croton  water  supply  at  Dunwoodie,  Ton- 
kers,   N.   Y. 

Wesson,  Miss.— Until  Jan.  4  by  P.  S. 
Bush,  City  Clerk,  for  constructing  water 
works  and  electric  light  plant. 

Cleveland,  O. — Reported  desired  until 
Dec.  22.  by  A.  R.  Callow,  Comr.  Purchases 
and  Supplies,  for  chemical  lime  and  sul- 
phate of  iron  for  filtration  plant  at  Divi- 
sion   Ave.    Pumping    Station. 

Columbus,  Ohio.— Until  Dec.  28,  by  Paul 
B.  Kemper,  Secy.,  Dlr.  Pub.  Service,  for 
additional  equipment  to  present  alum 
plant  of  the  Water  Purification  Works. 

Columbus,  O. — Reported  desired  until 
Dec.  23.  by  Geo.  A.  Borden,  Dlr.  Pub. 
Service,  for  1,500  tons  sulphuric  acid  for 
Water  Department. 

Danville,  III.— Until  Jan.  10,  by  Board 
Water  Commissioner  for  one  reinforced 
concrete  rapid  sand  filter  of  300.000  gallons 
capacity  advertised  in  Engineering 
Record.  Chester  &  Fleming,  Engineers, 
Union  Bank  Building,  Pittsburgh,   Pa. 

Lafayette,  Col. — By  city  for  construct- 
ing nine  miles  8-ln.  pipe.  J.  C.  Lawler, 
Engineer,   824  Majestic  Building,   Denver. 

Beebee,  Ark.— Until  Jan.  1  tor  con- 
structing water  system  to  cost  JIS.OOO. 
Address  City  Clerk. 

Manteca,  Cal.— Until  Jan.  6  (readver- 
tisemeiit)  by  South  San  Joaquin  Irriga- 
tion District  (E.  D.  Brown,  Assistant  En- 
gineer), Manteca,  for  constructing  Wood- 
ward reservoir. 

Baker,  Ore.— Reported'  desired  until  Jan. 
3,  by  James  Cunning,  City  Clk.,  for  fur- 
nishing material  and  constructing  exten- 
sion to  water  system  to  consist  of  34,780 
ft.  of  12,  14  and  15  In.  pipe.  Concrete  or 
vltr.  pipe  to  be  used. 


kalatauly 
iMar  worka 


:  OB  (*-ft.  towlsraad  t^  Ba. 
air  avaprafasr.     rttMo 


■miiiaia    tokina  jrilHiilaaiT  atspa 


'i  Hawar  <!an- 


faruantf.  Ora.— City  Commlaalon  la  con- 
alMrtac  tba  axtansion  of  the  Bull  Run 
■yatam  tkroticbout  the  district  at  a  cost 
of  nM.aM  or  tlta  purchaae  of  the  water 
wofta  pUnt  at  St.  Johna  of  the  St.  Johns 
Walar  A  UghUng  Company  of  8t  Johns. 

•snaiao,  Cal./— Board  of  Buperviaon  at 
RivarKda  aatlMSrlxed  new  speclflcationa 
and  plana  praparad  for  the  water  works 
lo  ba  CMfiHwtad  In  District  .N'o.  I,  Ban- 
ana. Bids  opanad  recently  rejected  be- 
caaaa  or  Irracuiarltlea. 

Csntorvltla,  UUIi.— Blectlon  to  ba  held 
Dae.  n  t«  vota  tll.OOO  bonds  for  InstaU- 
iBg  a  wmur  ayaum.    Addraaa  Town  Oark. 

Pocatalto,  Idaho,— Watar  worka  bonds 
anuMnilog  to  $ti)O.w>0  hava  bean  sold. 

*ir*.  C*VMi»m,  ».  C— Raportad  eitya 
apMcation  tor  walar  right  on  Gold  Creek 
teatMaaceaptad  by  the  Dominion  Watar 
Cnntmlaitaa.  A  aystam  costing  tSS.OM  U 
g^    aanatractad.     John    Smitli,    City 


PRICES     AND     LETTINQS. 
iflndicatea  award  of  contract. 

^Providence.  R.  I.— Contract  for  fur- 
nishing 6(2  tons  of  c.  I.  pipe  awarded 
Warren  Foundry  &  Machine  Company, 
?'*"',.^2;'*.v'*'  V-  a*  »26.50  per  ton.  and 
for  18.000  lb.  of  lead  pipe  to  Phillips  Lead 
&  Supply  Company,  Providence,  at  $1,035 
Other  bidders  on  o.   1.   pipe  were:     R.   d! 

«7°?K  .*  .S^S^'^Sy-  /hlladelphla,  Pa., 
127.76  to  131.75;  Standard  C.  I.  Pipe  & 
«i"»"n"''^i'^u'"??"?'  Bristol,  Pa.,  $28.^0  to 
131.20:  U.  S  Cast  Iron  Pipe  &  Foundry 
Company,     Philadelphia,     Pa.,     $27  70     to 

J^lVt^actT'-d'Tup^piy.^"""^-   •^■-''   «°-^ 

esSrr«^»«- ^^^^^^  - 

Culllgan  &  Machanska,  Bayonne    for  con 
fi^w.  r.*  "    P'?*   ""«   connecting   county 
66  M?  «n,Vf  If"'"    ."'"•    Secaucus     at 
tiinnn  t^'i' .^'.n',1'*  !"«'"«"  »  estimate  of 

JeVSSt'  Cl?v'°  Jo*'*.'"'°r*  ?'""h  *  Sons  Co., 
Jersey  city,  contract  for  a  salt  wntnr 
supply  pump  for  said  Institution,  at  Vtfm. 
•Spartsnbupo,  8.  C— Contract  for  con- 
structing a  3.000,000-gal.   pumDlna  enel^A 

STnT/Himritn^";^!!"  ^«""««^^^^^ 
KS{;.°'Bu"pr^^t"er°^'o°rkl'  '"•^'*»-     ^-  ^• 

no"5ert«.  Malln,  Ga.,'»2V2b2.'' Contra«  for 


tank  and  tower  awarded  Walsh  &  Win- 
dim,  Chattanooga,  Tenn.  Edgar  B.  Kay, 
Engineer,  Tuscaloosa. 

♦Columbus,  Ohio. — Contract  awarded  by 
State  Board  of  Administration  to  William 
Graver  Tank  Works,  East  Chicago,  Ind., 
for  furnishing  and  installing  water  soft- 
ener equipment  for  Institute  for  Feeble 
Minded. 

-♦East  Liverpool,  Ohio.  —  Contracts 
awarded  by  Board  of  Control  as  follows 
for  water  works  improvements:  Two  10- 
kw.  turbine-driven  electric  light  gen- 
erators to  Kerr  Turbine  Company,  Wells- 
ville,  N.  Y.,  at  $1,820,  and  for  feed  water 
heater,  boiler  feed  pumps  and  coal 
handling  apparatus  to  Steam  Equipment 
Mfg.  Company,  Pittsburgh,  Pa.,  at  $2,968. 
Chester  &  Fleming,  Engineers,  Pitts- 
burgh, Pa. 

Wheaton,  III. — Lowest  bid  opened  Dec. 
2  by  Water  Supply  Committee  for  water 
tank  was  submitted  by  Memphis  Steel 
Construction  Company  of  Pittsburgh,  Pa., 
at  $9543  for  hemispherical  bottom,  and 
$10,851  for  elliptical  bottom. 

♦Marshalltown,  Iowa. — Following  are 
bids  opened  by  City  Council,  Nov.  22,  for 
a  4,000,000  gallon  pump:  Allis-Chalraers 
Company,  Milwaukee,  Wis.,  $14,485 
(awarded  contract);  Murray  Iron  Works, 
Burlington.  $14,700;  Effing  Carpenter,  $16,- 
253,  and  International  Steam  Pump  Com- 
pany,  $15,545. 

Manteca,  Cal. — Lowest  bid  opened  Dec. 
6  by  South  San  Joaquin  Irrigation  Dis- 
trict for  constructing  the  Woodward 
Reservoir  submitted  by  Ross  Construction 
Company,  Sacramento,  at  $180,160.  All 
bids  rejected,  new  bids  to  be  received. 
See  "Bids  Desired." 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK. 

Rochester,    N.   Y. — See  "Water  Works." 

Rockville,  Md. — Plans  being  prepared 
by  Ezra  B.  Whitman,  1319  Fidelity 
Building,  Baltimore,  for  sewer  system  to 
be  constructed  in  Bethesda  District;  work 
to  include  Imhoff  tanks  and  sprinkling 
filters.     Berry  E.  Clark,  Co.  Clerk. 

Salisbury,    N.    C. — See    "Water   Works." 

Dayton,  Ohio. — Plans  and  estimates  for 
storm  sewers  to  be  constructed  with  re- 
cent bond  issue  are  being  prepared  by 
Director  of  Public  Service. 

Delaware,  Ohio. — City  Council  is  report- 
ed considering  new  sewage  disposal  plant. 

Geneva,  Ohio. — State  Board  of  Health 
Is  considering  the  sewage  disposal  plant 
contemplated  here  at  a  cost  of  $27,000. 
M.  C.  Goddard,  City  Engineer. 

Palnesvllle,  O.— Sewer  bonds  for  $46,000 
win  be  sold  Dec.  27,  by  F.  L.  Kelly,  City 
Clk. 

Toledo,  Ohio. — Contract  soon  to  be  let 
by  Board  Public  Service  for  constructing 
the  East  Side  sewer  No.  1268  to  be  1% 
miles  long  and  cost  $18,000. 

Toledo,  Ohio. — Plans  prepared  by  L.  A. 
Boulay,  County  Sanitary  Engineer,  for 
sewage  pumping  station  to  cost  $40,000. 
Work  will  probably  be  taken  up  next 
spring. 

Batavia,  III.— The  East  Batavia  Im- 
provement Association  reported  taking 
steps  to  construct  a  sewer  system. 
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McHenry,  ill. — P.  E.  Green,  Engineer  of 
Chicago,  estimates  cost  installing  com- 
plete sanitary  sewer  system  at  $27,000  and 
recommends  awarding  of  contract  by  next 
April.     David  G.  Wells,  Mayor. 

West  Chicago,  III. — Citizens  Dec.  6  voted 
in  favor  of  a  $130,000  sewer  system. 

Superior,  Wis. — City  Council  passed 
resolutions  providing  for  condemnation 
proceedings,  the  preliminary  step  toward 
constructing  between  $40,000  and  $50,000 
sewer  improvements  this  winter. 

Woodbine,  Iowa. — Construction  of  a 
sewer  system  is  under  consideration. 
Bruce  &  Standwear,  Engineers,  Omaha, 
Neb.     C.  C.  Haas,  City  Clerk. 

Mankato,  Minn. — A  vitri.  pipe  and  cir- 
cular concrete  storm  sewer  costing  $6,000 
Is  to  be  constructed  in  N.  Fifth,  Rock  and 
other  streets,  18  to  42  in.  in  diameter. 
H.  F.  Blomquist,  City  Engineer. 

St.  Paul,  Minn. — City  Engineer  prepar- 
ing plans  for  a  storm  water  sewer  for  St. 
Anthony  Hill  section,  covering  an  area  of 
four  square  miles,  and  to  cost  between 
$500,000   and    $1,000,000. 

Grand  Island,  Neb. — Plans  and  esti- 
mates to  be  prepared  for  a  storm  sewer 
system  to  cost  $100,000.  H.  E.  Clifford, 
City  Clerk;  William  Grant,  Special  Engi- 
neer,  Lincoln. 

Halleyvllle,  Okla. — Election  soon  to  be 
held  to  vote  bonds  for  constructing  sani- 
tary sewer  system  costing  about  $50,000 
for  mains  and  laterals.  Benham  Engi- 
neering Company,  Oklahoma  City,  Engi- 
neers. 

Baker,  Ore. — Contract  soon  to  be  let  by 
City  Commissioners  for  furnishing  pipe  as 
follows:  17,000  ft.  12-in.,  12.700  ft.  14-in.. 
4800  ft.  15-in.,  both  vitri.  and  concrete 
pipe.    L.  R.  Stockman,  City  Engineer. 

Beverly,  Alberta.— Construction  of  a 
sewer  system  to  cost  $15,000  under  con- 
sideration. H.  W.  Ormerod,  Secretary- 
Treasurer. 


BIDS     DESIRED. 

Columbus,  Ohio. — Until  Dec.  28,  by  Paul 
B.  Kemper,  Clk.  Dir.  Pub.  Service,  for 
constructing  sewers  in  Richardson  Ave- 
nue, Essex  Street  and  a  number  of  alleys. 

Palnesvllle,  Ohio. — Reported  desired 
until  Dec.  22  by  F.  A.  Tuttle,  Dir.  of 
Service,  for  sewers  to  consist  of  14,990 
ft.  of  8  to  2()-ln.  vitr.  pipe  sewer,  and 
20,000  cu.  yd.  trenching  in  clay,  soft  shale, 
gravel  and  sand:  depth  of  cut  runs  from  7 
to  22%  ft.  Probable  cost  $38,750.  F.  N. 
Downer,  City  Engr. 

VIncennes,  Ind. — Until  Dec.  27  by  H.  F. 
Watts,  City  Engineer,  for  50,000  ft.  storm 
and  sanitary  sewers,  50.000  ft.  8  to  24-in. 
pipe  and  12,900  ft.  30  to  60-in.  brick 
sewer;   cost  $123,700. 

Lincoln,  Neb.— Until  Deo.  22,  by  Theo. 
H.  Berg,  City  Clk.,  for  constructing  a  cir- 
cular sewer  either  concrete,  two  ring 
brick,  or  vitr.  radial  blocks  or  for  a  rein- 
forced concrete  sewer,  rectangular  in 
form,  for  the  main  sewer,  and  one  ring 
vitr.  radial  block  or  vitr.  tile  for  30-ln. 
sewer.      Engineers   estimated   cost   $5,600. 

Wausa,  Neb. — Until  Jan.  1  for  construct- 
ing sewer  system  and  sewage  disposal 
plant.  Probable  cost  $12,000.  Address 
City  Clerk. 

Enid,  Okla.— Until  Dec.  18,  by  W.  C. 
Rogers,  City  Clk.,  for  constructing  sani- 
tary sewers  in  Dists.  Nos.  60,  61  and  62, 
also  extension  DIst.  Nos.  34  and  35.  B.  F. 
Lewis,  City  Engr. 

Loveland,  Colo. — Until  Jan.  4,  by 
Georgia  C.  Rist,  City  Clerk,  for  construct- 
ing a  sanitary  sewer  trunk  line,  about 
3700  ft.  10  and  12-in.  sewer,  advertised  In 
Engineering  Record. 

Rogers,  Ark. — Reported  desired  until 
Dec.  20,  by  Board  Sewers  Improvement, 
DIst.  No.  3  (Chas.  S.  Applegate,  Secy.) 
for  about  6550  ft.  12-in.  pipe  line  exten- 
sion, sewage  disposal  plant,  septic  tank, 
etc.  M.  A.  Earl  &  Co.,  Engrs.,  Muskogee, 
Okla. 

Toronto,  Ont.— Until  Dec.  21  by  T.  L. 
Church  fMayor).  Chmn.  Board  Control, 
for  constructing  sewers  in  portions  of 
Cawthra  Avenue.  Indian  Road,  Keele 
Street  and  \Voo<lville  Avenue. 


PRICES     AND     LETTINQS. 

■kindicates  award  of  contract. 

Needham,  Mass. — Following  are  bids 
opened  Dec.  8  by  Metropolitan  Water  & 
Sewerage  Board,  Boston,  for  constructing 
sewers  In  Needham: 

High  level  sewer.  Section  10.3— BrunI  & 
Pettltti,  18  Tremont  Street.  Boston,  $34,- 
011;  Daddarlo  &  Booth,  49  Edgewater 
Drive.  Mattapan,  $35,312;  M.  DeSisto.  188 
l>^(!range  Street,  West  Roxbury,  $37,793. 

High  level  sewer.  Section  104— Bay  State 
Dredging  Company,  247  Atlantic  Avenue, 
Boston,  $59,055;  Thomas  Russo  &  Com- 
pany, 240  North  Street,  Boston,  $64,272; 
BrunI  &  Pettltti,  18  Tremont  Street.  Bos- 
ton,   $67,250. 

♦Yonkers,  N.  Y.— Contracts  awarded  bv 
Board  of  Contract  &  Supply  for  sewer  In 
Saw  Mill  River  Road  to  James  J.  Cor- 
balls,  811   Clover  Street,  at   $9,760. 

Philadelphia,  P«.— Following  are  four 
lowest  bids  opened  Deo.  8  by  Department 


Houston,  Tex. — Following  are  unit  figures  of  four  bids  opened  Dec.  6  by  city  for 
constructing  the  Burnett  Street  storm  sewer  system:  (a)  Horton  &  Horton,  Hous- 
ton, $63,974;  (b)  Freund  &  Quay,  $64,403;  (c)  H.  C.  Gass,  $70,758;  (d)  T.  A.  Garvin, 
$73,563. 

(a)  (b)  (0)  (d) 

100  cu.   yd.   extra  excavating $1.00  $1.00  $1.00  $1.00 

50  ton  mile  hauling 30  .40  .50  .25 

200  man  hour  extra  work,  labor 30  .30  .40  .50 

200  team  hour  extra  work,  teams 70  .70  .50  .75 

5  per  M  timber  in  foundations 30.00  40.00  20.00  30.00 

300  PC.  timber  ordered  left  in  trenches 15.00  20.00  22.00  20.00 

10  cu.  yd.  extra  class  I  concrete 10.00  8.00  15.00  9.00 

10  cu.  yd.  extra  class  II  concrete 12.00  9.00  16.00  10.60 

10  cu.  yd.  extra  class  III  concrete 15.00  10.00  17.00  12.00 

10  cu.  yd.  extra  brick  masonry 15.00  15.00  15.00  12.00 

1,000  lb.  extra  castings 05  .05  .10  .03 

1,000  lb.  extra  reinforcing  steel 10  .06  .10  .10 

100  cu.  yd.  road  gravel 2.25  2.50  2.00  3.00 

100  cu.  yd.  road  shell  2.00  2.50  2.00  2.00 

20  standard  manhole,  type  "A,"  each 40.00  48.00  45.00  40.00 

55  extra  depth  manhole,  type  "A,"  per  ft 5.00  6.00  5.00  5.00 

6  standard  manhole,  type  "B,"  each 45.00  50.00  60.00  60.00 

92  extra  depth  manhole,  type  "B,"  per  ft 9.00  6.00  6.00  6.00 

50  supplying  and  setting  std.  inlet,  type  "A,"  each..  30.00  25,00  35.00  25.00 

50  supplying  and  setting  std.  Inlet,  type  "B,"  each..  23.00  25.00  25.00  25.00 

5  supplying  and  setting  std.  inlet,  type  "C,"  each..  65.00  40.00  65.00  60.00 

100  ft.  additional  piling 50  2.00  .50  .50 

1  outfall   complete   according  to  plan 800.00    1,120.00  900.00  900.00 

870  lin.  ft.  12"  d.  s.  vit.  pipe,     0'-  6'  deep 90  .80  .90  .95 

870  lln.  ft.  12"  d.  s.  vit.  pipe,     6'-  8'  deep 1.05  .95  1.10  l.OS 

100  lin.  ft.  12"  d.  s.  vit.  pipe,     8'-10' deep 1.35  1.25  1.30  1.23 

25  lin.  ft.  12"  d.  s.  vit.  pipe,  10'-12'  deep 1.50  1.60  2.00  1.63 

870  lin,  ft.  15"  d.  s.  vit.  pipe,     0-  6'  deep 1.15  1.35  1.20  1.25 

870  lin.  ft.  15"  d.  s.  vit.  pipe,     6'-  8'  deep 1.26  1.25  1.40  1.40 

100  lin.  ft.  15"  d,  s.  vit.  pipe,  8'-10'  deep 1.70  2.00  1.60  1.60 

25  lin.  ft.  15"  d.  s.  vit.  pipe,  10'-12'  deep 2.00  2.25  2.00  2.00 

220  lin.  ft.  18"  d.  s.  vit.  pipe,  0'-  6'  deep 1.50  1.80  1.70  1.50 

400  lin.  ft.  18"  d.  s.  vit.  pipe,    6'-  8'  deep 1.65  1.80  1.90  1.75 

360  lin.  ft.  18"  d.  s.  vit.  pipe,     S'-IO'  deep 2.06  2.00  2.10  2.10 

340  lin.  ft.  18"  d.  s.  vit.  pipe,  10'-12'  deep 2.30  2.00  2.30  2.60 

140  lin.  ft.  18"  d.  s.  vit.  pipe,  12'-14'  deep 2.60  2.00  2.75  3.20 

50  lin.  ft.  18"  d.  s.  vit.  pipe,  14'-16'  deep 3.00  2.85  3.50  4.00 

10  lin.  ft.  20"  d.  s.  vit.  pipe,     6'-  8'  deep 2.10  2.85  2.00  2.25 

50  lln.  ft.  20"  d.  s.  vit.  pipe,     S'-IO'  deep 2.35  2.85  2.20  2.45 

180  lin.  ft.  20"  d.  s.  vit.  pipe,  10'-12'  deep 2.60  2.85  2.40  2.7o 

80  lin.  ft.  20"  d.  s.  vit.  pipe,  12'-11'  deep 3.00  3.85  2.60  3.25 

50  lln.  ft.  20"  d.  s.  vit.  pipe,  14'-16'  deep 3.40  3.85  3.50  4.10 

100  lin.  ft.  22"  d.  s.  vit.  pipe,     0'-  6'  deep 2.10  2.45  2.20  2.20 

490  Hn.  ft.  22"  d.  s.  vit.  pipe,     6'-  8'  deep 2.25  2.60  2.40  2.35 

290  Hn.  ft.  22"  d.  s.  vit.  pipe,     8'-10'  deep 2.75  2.60  2.60  2.55 

50  lin.  ft.  22"  d.  s.  vit.  pipe,  10'-12'  deep 3.05  3.00  3.50  2.90 

75  lin.  ft.  24"  d.  s.  vit.  pipe,     6'-  8'  deep 2.50  2.60  2.50  2.25 

420  lin    ft.  24"  d.  s.  vit.  pipe,     8'-10'  deep 2.7o  2.60  2.70  2.40 

240  li":  ft:  24"  d.  s.  vit.  pipe!  10'-12'  deep 320  3.00  2.90  2.60 

50  lin.  ft.  24"  d.  s.  vit.  pipe,  12'-14'  deep 3.65  4.00  3.50  3.00 

90  lin.   ft.  27"  d.  s.  vit.   pipe,     6'-8'  deep 2  76  3.00  2.70  3.25 

420  lin.  ft.  27"  d.  s.  vit.  pipe,     8'-10'  deep 2.90  3.00  2.90  3.50 

190  lin.  ft.  27"  d.  s.  vit.  pipe,  10'-12'  deep , 3.25  3.20  S.IO  6.1b 

50  lin.  ft.  27"  d.  s.  vit.  pipe,  12'-14'  deep 3.60  4.00  3.50  4.25 

50  lin.  ft.   30"  pipe,     8'-10'  deep 2  90  3.50  3.00  3.50 

310  lin.   ft.  30"  pipe,   10 -12    deep 3.25  3.50  3.20  3.75 

350  lin.   ft.   30"  pipe,  12'-14'  deep 3.60  3.95  3.40  4.00 

50  hn.    ft.    30"   pipe,    14'-16   deep ■  4.00  3.95  4.00  4.50 

50  lin.   ft.   33"  pipe,     6'-  8'  deep 3.00  3.70  8.00  3.60 

260  lin.  ft.   S3"  pipe,     8'-10'  deep 3.20  3.70  3.B0  3.»5 

90  lin.   ft.   33"  pipe,   10'-12'  deep 3.50  3.85  4.76  4.60 

100  lin.   ft.   33"  pipe.   12'-14'  deep 3.95  3.85  5.00  5.10 

280  lin.   ft.   33"  pipe,   14'-16'   deep 4-40  3.85  5.50  5.50 

40  lin.   ft.   33"  pipe,   16'-1S'  deep 4.95  4.30  6.00  6.50 

40  lin.  ft.  33"  pipe,  18'-20'  deep 5.30  4.60  «.50  7.60 

50  lin.   ft.   33"  pipe,   20'-22'  deep 600  4.80  8.00  8.50 

.50  lin.   ft.  36"  pipe,     8'-10'  deep 3.60  3.80  3.75  B.OO 

210  hn.   ft.   36"   pipe,   10'-12'  deep 3.80  4.20  4.00  5.26 

160  lin.   ft.   36"  pipe,   12'-14'   deep J-25  4.60  5.50  6.76 

50  lin.   ft.   36"  pipe,   14'-16'  deep • 4-80  5.05  6.00  6.25 

50  lln.    ft.    39"   pipe,      8--10   deep 4.00  4.80  4.00  5.10 

50  lin.   ft.   39"  pipe,   10'-]2'  deep 4?5  4.80  5.25  5.35 

190  lin.   ft.   39"  pine,   12'-14'  deep 4.oO  6.30  5.75  5.85 

480  lin.   ft.   39"   pipe,   14'-16'   deep 5.05  5.40  6.00  6.20 

100  lin.   ft.   39"  pipe,   16'-18    deep 5.60  5.40  6.50  6.75 

.50  Hn.   ft.   42"  pipe,   14'-16'  deep 6.00  6.65  7.00  6.25 

120  lin.   ft.   42"  pipe,    16'-18    deep 6-70  5.65  7.50  6.75 

140  lin.  ft.   42"  pipe,   18'-20'   deep 7.20  5.80  8.00  7.25 

n  lin-  n  11"  ^  'o':  '  feel ••::::::::::::::::::::  l.lo  IZ  Ho  Ul 

■^X    >^-   ff-   J8"  S  np'     6'-  8'  deep                   5.00  6.80  4.75  5.75 

in  «^-  Jf-  48"  S  SI'     S'llO'  dllp                       5-70  6.80  5.00  8.00 

In  }^'  «    it"  S  ne'  10'Il2'  iteh 6.00  6.80  6.60  8.00 

inn        •   ff-   Is"  S  Se'  12'-14'  S 6.40  6.80  7.00  8.00 

^?r  "•  V,-  ii'  s Se'  i4'-i6'  dllp'  :..:..:. 6.90  7.00  8.00  «.oo 

i    ^:     Mi"Kl'-    ;|^«P------ ?-75  7  6^  ITo  Ho 

'?S  !!"•  ?^  4I"  Sr- 20'-l2' detp^ :::::::::::::::>:  Uo  llo  10.00  Ifo 

In  W^-   «•   II"   nine    22'-24'  deep' ' 900  8.10  12.00  9.50 

.?2     "•   «•   aI"  S  n^'   24'  26'  dllp               9.30  9.50  10.50  10.00 

J  F'"      1H  :••■•:::: :;;::::::::::  i-  Ul  Ifo  lilt 

|p;:;;|;;-;g::: ••::::: :;::::::;::  Ul  ?i?  HI  llfo 

J5     "•  «•   ^1"  Snp'  18'  20'   dlep"                 8-80  8.60  8.50  11.15 

ISS     "•   Jl-   ^1"  S  ne'   20'  22'   dllS 9.30  9.-40  10.00  11.75 

=^"„^V"-    «•    w"  nine    22'  24'  dtep  ■'....    9.80  9.80  11.00  12.40 

'S?  I'l;;;  II:  it"  K  24'-26'  die?: : : : : lo-^o  ii.4o  12.00  13.00 


Public  Works  for  constructing  an  8-ft.  x 
12-ln.  concrete  sewer  in  Packer  Street. 
Contrell  Construction  Company  Philadel- 
phia, $72,876;  Robert  Lombard,  $74  385, 
p  DeUesse,  $83,766,  and  Peoples  Brothers, 
$90,840. 

♦Washington,  D.  C— Contracts  award- 
ed by  Commissioners  D.  C.  for  construct- 
ing sewers  as  follows:  To  Charles  H. 
Tompkins  Company,  Washmgton,  D.  C., 
for  Petvvorth  sewer  at  $2,008,  and  to  Har- 
per &  Voigt  Company.  Washington,  Ken- 
ilworth  .sewer  at  $15,145. 

-♦Park  City  (P.  O.  Knoxvllle),  Tenn.-— 
Contract  tor  constructing  21  sewer  laterals 
awarded  J.  A.  Abler,  Knoxvllle.  Cost 
about  $10,500. 

.^Harbor  Beach,  Mich. — Contract  award- 
ed Whaley  &  Edwards,  Milan,  for  Improv- 
ing the  sewage  system  and  sewage  dis- 
posal plant  at  $16,210. 

Houston,  Tex. — Lowest  bid  opened  Dec. 
6  by  city  for  constructing  storm  sewer  in 
Paschal  Street  submitted  by  Horton  & 
Horton.  Houston,  at  $15,962. 

*Los   Angeles,    Cal.— Contract    tor   con- 
structing sewer  in  Griffln  Avenue  award- 
ed Peter  S.  Tomlch,  311  N.  Hill  Street,  at 
$11,500. 


BRIDGES 


PROPOSED     WORK. 

Atgien,  Pa. — No  contract  awarded  on 
bids  opened  Dec.  13  by  County  Commis- 
sioners at  West  Chester  for  constructing 
steel  highway  bridge  over  Octoraro  Creek 
as  they  were  considered  too  high.  Isaac 
Y.    Ash,   County   Comptroller. 

Harrlsburg,  Pa. — State  Water  Supply 
Commissioners  approved  application  for 
constructing  following  bridges: 

Huntington  and  Fulton  Counties  to 
construct  a  bridge  over  Sidling  Hill 
Creek,  north  of  Dublin  Mills  In  Fulton 
County.  McConnellsburg,  county  seat 
Fulton  County. 

Montgomery  County  to  construct  a 
bridge  over  Goshen  Hopper  Creek  at 
Zieglersvllle.  Norristown,  county  seat 
Montgomery  County. 

Sharon,  Pa. — City  Council  and  Mercer 
County  Comrs.  approved  tentative  plans 
for  a  steel  and  concrete  bridge  182  ft. 
long,  to  be  constructed  over  Shenango 
River  at  State  Street,  to  cost  about 
$50,000. 


Huntington,  W.  Va. — City  Commission 
granted  franchise  to  Huntington-Chesa- 
peake Bridge  Co.  to  construct  a  bridge 
over  Ohio  River  at  Main  Street,  to  be  steel 
with  a  900-ft.  span.  R.  P.  Aleshlre,  J.  C. 
Miller,  members  bridge  company. 

PIneola,  N.  C. — Contract  soon  to  be  let 
by  County  Highway  Commission,  New- 
land,  for  a  steel  highway  bridge  to  be 
constructed  across  Linvllle  River  at  Plne- 
ville.  Masonry  contract  has  been  award- 
ed but  steel  Is  still  to  be  awarded.  Geo. 
Love,  Engr.,  PIneola. 

Dayton,  Ohio. — Plans  have  been  pre- 
pared for  bridge  to  be  constructed  at 
Fifth  Street  by  city. 

Amboy,  Minn.— County  will  construct  a 
120-ft.  span  concrete  arch  bridge  over 
Blue  Earth  River  outside  of  Amboy.  C. 
L.   Kennedy,  County  Auditor,  Mankato. 

Mankato,  Minn. — D.  D.  Price,  Lincoln, 
Neb.,  is  engineer  for  the  concrete  arch 
bridge  of  five  spans,  90  ft.  each,  which 
is  to  be  constructed  over  Minnesota  River 
at  Main  Street. 

York,  Neb. — Construction  of  a  viaduct 
over  Chicago  &  Northwestern  R.  R.  Co. 
Yards  reported  being  considered.  W.  H. 
Finley,  Ch.  Engr.,  Chicago,  111. 

Denver,  Col. — All  bids  opened  recently 
by  County  Commissioners  tor  construct- 
ing bridge  over  Huerfano  Rivei-  have  been 
rejected,  new  bids  will  be  received. 

Marshall,  Tex. — Citizens  voted  $50,000 
bonds  for  constructing  a  viaduct  over 
Texas  &  Pacific  Ry.  yards  and  tracks. 

Wenatchee,  Wash. — Plans  and  specifi- 
cations being  prepared  by  Fred  A.  War- 
ren, County  Engineer,  for  constructing  a 
steel  bridge  over  the  Wenatchee  River  at 
Wenatchee  Avenue. 

Salem,  Ore. — Marlon  and  Polk  County 
Comrs.  asking  for  bids  for  constructing 
Willamette  River  Bridge  at  Salem  be- 
tween Marlon  and  Polk  Counties.  Con- 
tractors asked  to  submit  figures  tor  both 
steel  and  concrete  construction.  Max 
Gehlur,  County  Clerk,   Salem. 

Los  Angeles,  Cal. — Reported  an  agree- 
ment has  been  reached  between  the  Board 
of  Supervisors  and  the  Pacific  Electric 
Ry.,  whereby  a  reinforced-concrete  trestle 
is  to  be  constructed  over  the  railroad 
tracks  at  Western  Avenue,  to  cost  $13,000. 

Santa  Barbara,  Cal. — Plans  being  pre- 
pared by  A.  V.  Saph  of  the  engineering 
department  of  the  University  of  Cali- 
fornia, Berkeley,  for  the  Cuesta  Zaca 
Bridge  across  Santa  Ynez  River,  estimated 
to  cost  $100,000  to  $125,000,  of  which  the 
State   will   pay  about  $75,000. 

BIDS     DESIRED. 

Pittsburgh,  Pa.— Until  12  M.  Dec.  28  by 
Beaver  and  Allegheny  Counties  Commis- 
sioners, duplicate  bids  to  be  opened  2  p.  m. 
at  a  Joint  meeting  in  office  of  Hyatt  M. 
Crlbbs,  Controller  Allegheny  County, 
Pittsburgh,  for  constructing  reinforced 
concrete  stone-faced  elliptical  arch  bridge 
over  Sewickley  Creek  between  Economy 
and  Sewickley  Townships. 

Bryson  CIt/,  N.  C— Until  Deo.  20,  by 
the  Swain  Highway  Commission  for  con- 
structing four  40  ft.  span  and  one  300  ft. 
span  concrete  bridges.  T.  M.  Howerton, 
Engr.,  Bryson  City. 

Defiance,  Ohio. — Until  Dec.  20,  by  Coun- 
ty Commissioners,  as  a  whole  or  separate- 
ly, tor  constructing  creosoted  wood  block 
floor,  new  floor  beams,  painting,  tighten- 
ing, etc.  Second  Street  bridge  over  Aug- 
laize River.    Roger  Daoust.  Co.  Aud. 

Houghton,  Mich. — Until  Dec.  23.  for  con- 
structing steel  superstructure  for  bridge 
150  ft.  riveted  Pratt  truss  18  ft.  roadway 
No.  24,  crossing  Sturgeon  River,  Sect.  4. 
53  N.  R.  33  W.  Chassell  Township.  Frank 
P.  Rogers,  State  Highway  Comr.  Lansing. 

Knoxvllle,  Iowa.— Until  Jan.  18,  by  J.  D. 
Schlotterback.  Co.  Aud.,  tor  bridge  work 
in  county  as  follows:  Four  truss  spans,  18- 
beam  spans  and  90  reinforced-concrete 
box  culverts.  Total  cost  $85,000.  W.  O. 
Price,  Co.   Engr. 

Lawrence,  Kan. — Reported  desired  until 
Jan.  3,  by  Herman  Broeker,  County  Clk., 
for  constructing  118  ft.  span  steel  truss 
bridge  concrete  floor  over  Wakarusa 
River,  6  miles  southeast  of  Lawrence. 

Sulphur,  Okla. — Until  Dec.  20,  for  con- 
structing a  200  ft.  span  bridge  across 
Washita  River.  Boyd  B.  Horsman,  Co. 
Clk. 

Portland,  Ore. — Reported  desired  until 
Dec.  29,  for  constructing  viaduct  219V4  ft. 
long,  58  ft.  wide  with  16  ft.  fill  700  ft.  long 
Probable  cost  viaduct  $53,000;  fill  $13,000. 
A.   R.   Barbur,  City  Auditor. 

Salem,  Ore. — Until  Dec.  24.  by  Board  of 
Viewers,  care  of  Max  Gehlar,  Co.  Clk., 
plans  and  estimates  tor  Willamette  River 
bridge.  Plans  on  both  concrete  and  steel. 
Probable  cost  $200,000. 

PRICES     AND     LETTINGS. 
•kindicates  award  of  contract. 

•  Hollls,  L.  I..  N.  Y.— The  bridge  to  be 
constructed  by  the  Long  Island  R.  R.  here 
is  being  erected  by  the  force  of  the  rail- 
road and  steel  work  by  American  Bridge 
Company.  The  bridge  is  to  be  a  four- 
track,  101  X  62  ft.  and  a  two-track  94  x 
27  ft.  through  plate  girder  type  bridge, 
with  I-beam  and  concrete  Jack  arch  floor. 
J.   R.   Savage.  Chief  Engineer.  Jamaica. 
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HlaMand  Park.  III. — Plans  beins  pre- 
aarM  for  considerable  pavlnc,  ato.  Ad- 
oreaa  Btwrd  tXMal  Improvements.  Charles 
K.   Kuaaall.  City  Bngr. 

Eldora,  Iowa. — About  11  blocks  are  to 
be  naved  with  concrete,  hituliihic  or  as- 
phalttc  concrete  with  cement  concrete 
curb.  Oontrart  will  be  let  about  Febru- 
ary.    L>  J.  Stout,  aty  Clerk. 

ralrmownt,  Minn.— About  tSS.OOO  will  be 
apeni  next  aeoson  in  road  building.  Geonte 
A.  Tabcr.  r>i*trict  Enctneer  of  Hishways. 
H.  C  Nolle.  County  Auditor. 

Jaekaen.  Minn.— About  t40.000  will  t>e 
•pent  neTt  season  in  road  Improvements. 
to  Include  a  50-ft.  span  steel  brldKe.  \V. 
K.  Mstters.  District  Engineer,  Highway 
Commission.  Jackson. 

Mankato.  Minn.— County  will  spend 
about  fO.OOO  next  year  In  road  Improve- 
"Mata.  rrsatar  part  cradlnr  C.  L.  Ken- 
nedy. Oounty  Auditor. 
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WIndom,  Minn.— About  MO.OOO  will  be 
ml  next  seaaon  In  Improving  roads.  D. 
8a»a«a.  County  Road  Enirlneer. 

Worthlngten,  Minn.— About  125,000  will 
ba  spent  next  season  in  improving  roads 
In  this  county,  to  include  three  small 
Midces.  D.  E.  Davidson,  District  Engri- 
naer.  Hlchway  Commission,  Worthlnifton. 

Muttqart.  Arte— a.  Main  Street  and 
wnle  Avenue  are  to  be  paved  at  a  cost 
of  tIS.000.  Materal  not  selected  and  noth- 
Iwrjrery  deflnlte  done  about  the  matter. 
H.   Towl.  City  EnKlneer 

Bastrop.  Tax.— The  Attorney  General  at 
Auatin  approved  tSO.OOO  bonds  issue  of 
Bastrop  County  Road  Dist.  No.  2. 

Orsnss,  Tax.— See  "Hydraulic  Con- 
struction and   River  Improvements." 
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Chehalls.  Wssh. — County  Comrs.  voted 
to  construct  one  mile  hard  surface  paving 
on  Psclflc  niKhway  near  Toledo,  also  to 
pave  hishway  west  of  Centralis  to  Lewis 
Coonly  line,  next  spring,  and  an  addl- 
Ihmal  mite  east  from  Forrest.  J.  D. 
Neville.    County    Engineer.    Is    preparing 
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Ihmal    mite    east    from    Forrest.      J 
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RItzvllla.  Wash.— Contract  will  soon  be 
let  for  constructing  ?4  miles  of  road  be- 

•?."wP"^L"!L  «nd  Spray,  apnroprlatlon 
avallahle  tSO.oOO.  Wm.  R.  Roy.  State 
Hlghwav  Comr.  at  Olympin.  O.  J  De 
Bpaln.  County  Engr..  Ritzvllle. 

•oattla.  Wash.— Plans  and  spedflcatlons 
iZ'J^VHZ  ■JI''  «>:"«ructlng  water  mains 
IT.  ^•!!  >•?'■«'"•'  ^»y  submitted  bv  A  H 
Tin?f";.'ilL''  "^ngr..  to  Bd.  I>ubllc  Works. 

a^  #J*-!21  "•:  '"'..  *"■''■''  •'''»'«  Pavlnir, 
4J.000  ft.  eof>rrel«  side  tops  and  20.000  ft. 
u-ln.  e.  1,  pipa. 

„?2»'^"!'  ^••»» — •'llv  Council  directed 
Morion   MscT-artney    niv   Fnrr..   to  nre- 

Rrnl'JVl'nu'r   "*"'"«   *   '"~='"   "'  '''"« 

-t°£55li'"i  0'»:-^™>nty  Commissioners 
U  fijniS"^  consldertng  an  nnproprlBtlon 
»l.^l7S  '"*•"'  constructing  hsrd  sur- 
laoa  Mgbway  from  Oresham  to  Falrvlew. 

— <it**.!l-!r'  °'!iT£""'""'  CJourt  consld- 
^JSl'a  JSZImt^'^    ""    '^"'"■cting 

w.StJ?^'  Aflxj— Ix>eal  press  reports  state 
Dec.  It  by  County  Board  Supervisors. 

S5l2?juSS?fif*r".*    .'•""••"'^Ing     State 

ss*^^s;isa.''Em^:7v«„'':n'ry*'  '''"'"•''• 

Contract  about  lo  be  let  by  City  Com- 
rlT,^  !^  Improving  road  In  Parley's 
Canyon   lo  make   way   for  city  reservoir. 

»^*J;  '*«»^.— Plans  being  nreoared  bv 
^t  «;?'ll..SL*'»  "''hwav  Englnwr  for 
^tsie  ^""^  '°  ^  constnicted 


BIDS     DESIRED. 

Massachusetts.— Until  Deo.  21,  by  State 
HlRhway  Commission.  15  Ashburton  PI., 
Boston  <\Vm.  D.  Sohier,  Chmn.),  for  con- 
structing roads  as  follows: 

Town  of  Barnstable,  section  of  state 
highway  about  9.400  ft. 

Connecticut— Until  Dec.  21  by  Charles 
K.  Bennett,  State  IIlKhway  Commissioner, 
Hartford,  for  following  paving  work: 

Branford— Ueinforced  concrete,  14,250 
Un.  ft.  on  Pine  Orchard  Road,  10.765  lin. 
ft.  on  Short  Beach  Road,  11,900  Un.  ft.  on 
Stony  Creek  Hoad. 

Thompson— Native  stone  macadam,  5230 
lin.   ft.  on  Bradley  Hill  Road. 

Cornwall— 9300  lin.  ft.  grading  on  Corn- 
wall Hollow   Road. 

Norwalk — Brick  widening.  Armory  Hill 
Road. 

Portland — IS-ft.  reinforced  concrete  cul- 
vert with  approaches;  also  about  5600  lin. 
ft.  wood  gual-d  railing  in  Barkhamsted 
and  Guilford. 

Albany,  N.  Y.— Until  Jan.  11,  by  W.  W. 
Wotherspoon,  State  Superintendent  Public 
Works,  Albany,  for  improving  the  N.  Y. 
State  Canal  by  constructing  two  connect- 
ing highways.  Muck  Road  to  James  Street 
and  Whitesboro  to  Mill  Streets,  in  city  of 
Rome,  advertised  in  Engineering  Record. 

Buffalo,  N.  v.— Until  Dec.  23,  by  De- 
partment Public  Works  (Geo.  H.  Norton, 
Acting  Comr.)  for  paving  portions  of 
I.iOmbard,  Algonquin,  Dakota  and  other 
streets. 

New  York,  N.  Y.— Until  Dec.  21,  by  R. 
A.  Smith.  Com.  of  Docks,  for  Contract  No. 
1495,  furnishing  material  and  installing 
wood  tilock  pavement  in  the  team  gang- 
ways and  wagon  way  spaces  of  municipal 
ferryl)oats  Manhattan.  Brooklyn,  Queens, 
Bronx  and  Richmond.  Security,  $2,800. 
Also  Contract  1499.  same  work,  on  ferry- 
boats Bayridge,  Gowanus  and  Nassau. 
Security,   X2,600. 

Until  Dec.  23.  by  Douglas  Mathewson, 
Pres.  Bronx  Borough,  for  Improving  por- 
tions of  Odell  Street,  Waterbury  and  New- 
bold  Avenues,  in  all  about  21,690  sq.  ft. 
two  course  sidewalk,  6900  cu.  yd.  earth 
excavation,  together  with  sewer  pipe, 
basins,  etc.     Total  security  J14,100. 

Until  Dec.  27,  for  improving  portions 
of  Odell  Street,  Waterbury  and  Newbold 
Avenues,  to  consist  of  24,530  sq.  ft.  two- 
course  concrete  sidewalk,  6,900  cu.  yd. 
earth  excav..  together  with  all  necessary 
curbing,  sewer  piping,  basins,  etc.  Total 
security  J14,100. 

Chelsea  (P.  O.  Atlantic  City),  N.  J.— 
Reported  desired  until  about  Jan.  1  by 
County  Board  Freeholders,  Mavs  Landing, 
for  paving  Meadow  Boulevard  from  Pleas- 
antville  to  Chelsea,  with  hard  material, 
Warrenlte  preferred. 

Newark,  N.  J.— Until  Dec.  23  by  Board 
Street  &  Water  Commissioners  for  an- 
nual flagging  contract  for  year  1916,  with 
option  to  extend  for  the  years  1917  and 
1918.  Estimated  quantities:  10.000  sq.  ft 
4-ft.,  30.000  sq.  ft.  5-ft..  and  1000  sq.  ft. 
«-ft.  bluestone  flagging,  8000  sq.  ft.  flag- 
ging relaid,  1000  sq.  ft.  artificial  stone 
W'alk,   etc. 

w  '^5.*'  Brunswick,  N.  J.— Until  Deo.  20, 
by  Board  FVeeholders,  for  constructing  8 
miles  of  Cranbury  turnpike  between  city 
line  and  Kingston  Lane. 

Florence,  8.  C— Until  Jan,  11,  by  City 
Council,  for  constructing  approximately 
4275  sq  yd  street  roadway  and  2U,  miles 
concrete    sidewalk,      c.    H     Carllsll,    City 

nZ'"^?''i„'V."-~'^fP?'"'«''  desired  until 
In  I?  •«\,^°'"^,[*«'°"e''8  Public  Works 
l?2  8Sn    li'^^^A'   ^*"i:";>    (.<"•  constructini 

and  l"oo ^in  '^vH  ".^r"*".  '"<«='*  pavement 
ann  a.ioo  »q.  yd.  concrete  pavement  etc 
Allen  Thomas,  City  CTk.  ""'"em.   etc. 

nii''*'^!!"' K  *'?i~'^*P'""'e<J  desired  until 
Revenue    ?A    'i''"^'""    County    Board    of 

l?e^."a"''d&c?oV?'res^"''  °^'«  ^o- 

Huntsvllle,      Ala.— Until      Jan.      4       bv 

Marlon  S    Bingham.  Road  Supervisor    fo? 

adam'""'"''  '^   ""'*"  '^^t"  bound^'r^iic- 


Bolivar,  IVIo. — Reported  desired  until 
Dec.  20,  by  Bolivar  Special  Road  Dist.  (G 
M.  Upton,  Comr.),  for  constructing  roads 
Probable  cost  J20,000. 

Fort  Worth,  Tex.— Until  Dec.  21,  by  F 
J.  Vonzuben,  City  Engr.,  for  improving 
portions  of  Fifteenth  Street,  In  all  about 
is, 000  sq.  yd.,  with  either  bitulithic,  rock 
asphalt  or  vltr.  brick  pavement. 

The  Dalles,  Ore.— Reported  desired  un- 
til Jan.  6,  by  F.  S.  Gunning,  County 
Judge,  for  constructing  roads  to  consist 
of  approximately  25,500  cu.  yd.  hard  rock, 
8500  cu.   yd.   loose  rock,  etc. 

Los  Angeles,  Cai. — Reported  desired 
until  Dec.  27,  by  County  Board  of  Super- 
visors, for  paving  with  concrete  5  miles 
of  Unit  Canyon  Road,  in  Road  Dist.  No.  5. 
Probable  cost,  $68,000. 

Tucson,  Ariz, — Reported  desired  until 
Jan.  3,  by  Board  Supervisors,  for  one  11 
ton  steam  roller  and  one  25  yd.  gravel 
bunker  complete  and  one  15  h.  p.  oil  en- 
gine. 

PRICES     AND     LETTINGS. 

itindicates  award  of  contract. 

^Buffalo,  N.  Y. — Contract  for  paving 
PecUham  Street  wtih  asphalt  awarded  by 
city  to  German  Rock  Asphalt  &  Cement 
Co.,  D.  S.  Morgan  Building,  at  $13,140. 

I^Yonkers,  N.  Y. — Contract  awarded  by 
Board  of  Contract  &  Supply  to  Hannifan 
Company  for  improving  Ellsworth  Ave- 
nue at  $8,498,  and  Amberson  Avenue  at 
$6,297. 

*Bayonne,  N.  J. — City  Commissioners 
awarded  Illinois  Surety  Company,  170 
Broadway,  New  York,  contract  for  com- 
pleting   Improvement     of     Avenue    A    at 

$6,668. 

■^i-lackensack,  N.  J. — Contract  for  Im- 
proving Meadow  Road  and  Rutherford 
Avenue  awarded  by  Board  Chosen  Free- 
holders to  Franklin  Van  Roden,  East 
Rutherford,   at  $18,560. 

♦Philadelphia,  Pa. — The  award  of  con- 
tract for  grading  and  paving  Passyunk 
Avenue  from  Twenty-third  Street  to 
Twenty-eighth  Street  approved  by  Mayor 
Blankenburg. 

■^-Princeton,  W.  Va. — Contract  for  con- 
structing 6  1/3  miles  of  water-bound  mac- 
adam road  awarded  Sullivan  Tilson.  L.  G. 
Bowling,  County  Clerk. 

♦Princeton,  W.  Va. — Contract  for  about 
6%  miles  water  bound  macadam  road 
from  Rock  to  Giatto  (bids  opened  Dec.  6) 
awarded  Sullivan,  Tilson  &  Carter,  Blue- 
fleld,  W.  Va.,  at  about  $29,000.  George 
H.   Hill,   Chief  Engineer. 

♦Charlotte,  N.  C. — Contract  for  con- 
structing 17,500  sq.  yd.  sidewalks  awarded 
A.  H.  Guion,  Gastonia,  at  $20,050.  A.  H. 
Wearn,  City  Clerk. 

♦Westfield,  N.  C. — Contract  for  con- 
structing roads  in  Westfleld  Township 
awarded  to  C.  C.  Jordan.  About  $30,000 
is  to  he  spent  on  road  construction  In 
Westfleld. 

♦  Edwards,  Miss. — Contract  awarded 
Hinds  County  Highway  Construction 
Company,  Clinton,  Miss.,  for  constructing 
roads  in  16-5  and  6-5  supervisors  district. 

♦Brazil,  Ind. — Contracts  for  paving 
Blaine  and  Alabama  Streets  with  brick 
awarded  by  City  Council  to  Pflzenmayer 
Constr.  Co.,  Terre  Haute,  at  $1.17  per 
square  yard  and  $1.35  respectively. 

♦  Brookvllle,  Ind. — Contract  awarded  T. 
F.  Wilson  &  Son,  Brookvllle,  for  con- 
structing highway  In  Bloomington  Grove 
Township  (bids  opened  Dec.  6)  at  $12,052. 
Charles  F.  Relfll,  County  Auditor. 

♦  Indianapolis,  Ind. — Contract  for  con- 
structing south  drive  of  Pleasant  Run 
Parkway  from  Raymond  Street  to  Beecher 
Street  awarded  by  Park  Board  to  C.  C 
King  Sons,   Indianapolis,  at  about  $22,986. 

♦Muncie,  Ind, — Contract  for  construct- 
ing Edward  C.  Schwer  Rd.  in  Mt.  Pleasant 
Township  awarded  by  County  Commis- 
sioners (bids  opened  Dec.  8)  to  F.  Hines, 

Muncie,  at  $10,290. 


LaatBaai.  (WMa     Puuils   for  ttM$  wm 
^a  aald  D^   wT  br  "jg^   MOnrvuSS 

M*  vtth  ntr.  M*  oa  oaacrala  foan4^ 

.  >r>B>l— t  Mlak.    AP  Ma  ep«Md  raaoM- 

•■  Oraitd  Rt«BrHaa4  nttorlad. 

C*»a/««rnie,  m^-Caaa(nM«toa  of  ham 
s-*»«a*n-  Mama.  Ca^y  ^  „„. 


^ton^n    report'' 


'nmiB' 

m.iJ5.-io;;;m';  „;';j 

tbroiiKb  I'oOFil.  "1  Mjiv  i.iinyon  The 
«al«  snd  Fe^sral  Foreat  Rsaarv*  »iii 
appropnat*  |)t,MO  aacli.        "*^"'«    *"• 

^Itf'r*'*^-   *'»**'— JittxtrieA   an  election 

^.a^^lt^.l"  ,*••*'.•  ''WOflO  bonds  fir 
™nirtrTK?Un«  the  Unlonlown  link  In  Rtala 
Hirhway  by  I.*wlston  Highway  Dlst 

.  -9?***>*« .  Qnt.— Followlna    t>avln«    work 

<aat«nptot«i    m    itic       jo.ooo    sq.    yd 

aapwalt  pavenutnl.  cost  t2Sn  (win.  in  rioo  in 

■   miles  of 
'^y  labor). 


New  Orleans,  La.— Until  Jnn   a  h«  xii»i, 
way   Department  "of  The  Bd     i3?ate   En^gV 
neers  of  Louisiana.    Room     04     New   or 
leans  Court  Building.  New  Orlekns  (W    F 

27''h?"'T'  n~Mor'','?'''*5.  ■'«""«  "It"  Dec. 

Engr..  Lisbon.  "'    "^    Armstrong. 

nm':"l^::"'2'2.  fo^rMSh-nJ^^Pr^",  ."««'"« 

^v-^t^-rrSrSlSF 
»-«ef^;.;:5DS:Vi?^ 

uSSi  ".m'prov'emeSTty  ^^-  ''■  ."^  Board 

r^^o^rJSi^^  «o%q"rd' 

ft.   concretrcu?bIng'^\'dS!r,^:;^.,^?'=''»  ""■ 
neering  Record'"'^;  h%'^ll^%^["y  |"„^- 


♦  Ida  Grove,  Iowa. — Contract  awarded 
National  Roofing  Company,  Omaha,  Neb., 
for  58,742  sq.  yd.  sheet  asphalt  pavement 
at  $1.58  per  sq.  yd.;  10  tilocks  of  concrete 
alleys,  $1.38,  and  18,650  lin.  ft.  curbing  at 
llcts.    K.  C.  Gaynor,  Engineer,  Sioux  City. 

♦Sedalia,  Mo. — Contract  for  9200  sq.  yd. 
of  brick  paving  (bids  opened  Dec.  6) 
awarded  Joseph  W.  Menefee,  Sedalia,  at 
$1.64  per  sq.  yd.  F.  T.  Leaming,  City 
Engineer. 

♦San  Antonio,  Tex. — Contract  for  pav- 
ing River  Avenue  with  bitulithic  awarded 
by  City  Council  to  Texas  Bitulithic  Co. 

Portland,  Ore. — Following  are  lowest 
bids  opened  by  City  Council  for  paving: 
East  Twenty-eighth  Street,  Kenilworth 
Avenue,  East  Twenty-ninth  Street,  East 
Thirtieth  Street  and  East  Thirty-flrst 
Street,  Oregon  Hassam  Paving  Co.,  Port- 
land, $41,366;  Oskar  Huber.  Portland,  $42,- 
671,  and  Oregon  Independent  Paving  Co., 
Portland,  $42,213;  for  Union  Avenue.  Ore- 
gon Independent  Paving  Co.,  Portland. 
$29,557. 

♦Portland,  Ore. — Following  the  two 
lowest  bids  opened  by  city  for  paving 
Ainsworth  Avenue  with  bitulithic:  Oskar 
Huber,  Portland,  $11,108,  and  Clark  & 
Henry  Co.,  Portland,  $11,405. 
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California — Following  are  unit  figures  of  four  lowest  bids  opened  Dec.  6  by 
California  Highway  Commission,  Sacramento,  for  constructing  a  State  highway  in 
Imperial  County,  Division  VII.  Route  12,  Section  C:  (a)  Engineer's  estimate, 
$100,408;  (b)  Fred  Hoffman,  Long  Beach,  $72,089;  (c)  Doran,  Armstrong  &  Daley, 
San  Diego,  $83,099;  (d)  Messmer  &  Rice,  Los  Angeles,  $87,572;  (e)  Leigh  G.  Garnsey, 
Los  Angeles,  $88,895. 

(a)         (b)         (c)       (d)       (e) 

47,300  cu.  yd.  excavation  without  classification $0.40     $0.38     $0.45     $0.38     $0.35 

496  lin.   ft.   18-in.   corrugated  iron  pipe 55         .50         .40         .50         .40 

46  lin.  ft.   24-in.   corrugated  iron  pipe 70         .75         .50         .7S         .60 

148  lin.    ft.   36-in.   corrugated  iron  pipe 1.00       2.00         .75         .90         .90 

30  cu.   yd    cement   concrete  for  culverts  and  man- 
holes (Class  B)    14.00     15.00     12.00     12.00       9.5« 

11,610   cu.    vd.    cement   concrete    (Class  B) 5.75       4.45       5.20       5.85       6.10 

1,544  lin.    ft.    guard   rail    75         .75         .40         .50         .48 

132  monuments    100       2.00       1.00       1.00       1.09 


♦  Los  Angeles,  Cal. — Contract  for  216,255 
sq.  ft.  asphalt  paving  on  Dayton  Avenue 
awarded  to  Benj.  F.  Ford  and  Fred  H. 
Stout,    Braiibury   Building,   at   $43,178. 

Lowest  bid  opened  recently  for  con- 
structing 2.4  miles  macadam  roads  in  Los 
Angeles  County  submitted  by  John  L. 
Frazer,  Long  Beach,  at  $19,495;  quantities 
include;  4530  cu.  yd.  excavation,  12,660  ft. 
shaping  roadbed,  9288  tons  crushed  rock, 
etc.  Next  three  lowest  bidders;  J.  H. 
Shafer,  $19,998;  J.  Hein,  $21,778,  and 
Brashear  Burns  Company,  $22,872. 

Lowest  bid  opened  recently  for  about 
2%  miles  of  macadam  road  in  Los  An- 
geles County  was  submitted  by  M.  L. 
Shafer,  220  W.  Thirty-third  Street,  at 
$7,495. 

♦Manhattan  Beach,  Cal. — Contract  for 
6634  sq.  ft.  concrete  sidewalks,  35,775  sq. 
ft.  concrete  pavements  on  Twenty-fourth, 
Twenty-fifth  and  Twenty-sixth  Streets 
awarded  by  city  to  Municipal  Improve- 
ment Co.,  Berry  Building,  Richmond,  at 
$11,954. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

Lincoln,  Neb. — Reported  $50,000  bonds 
will  soon  be  sold  by  City  (iouncil  for  a 
garbage  disposal  plant. 

BIDS     DESIRED. 

Newark,  N.  J.— Until  Dec.  23  by  Board 
Street  &  Water  Commissioners  for  five 
street  sweeping  machines. 


HYDRAULIC  CONSTRUC- 
TION   AND    RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Dam — Belmont,  N.  Y. — Reported  Alle- 
gheny County  Electric  Light  &  Power 
Company  is  considering  constructing  a 
concrete  dam  in  Genesee  River  and  Instal- 
lation of  an  electric  power  plant  and  a 
cold  storage  plant  here.  Julius  Q.  Berg- 
er,  Potsdam,  N.  Y.,  is  interested. 

Drain — Buffalo,  N.  Y. — Captain  Norton 
of  the  Board  of  Public  Works  has  been 
directed  to  prepare  plans  for  the  covered 
drain  from  Main  to  Genesee  Street  along 
bed  of  .Scajaquada  Creek,  and  has  ap- 
plied to  (bouncil  for  authority  to  employ  a 
consulting  engineer  to  pass  on  the  plans 
and  to  advise. 

Pier — Wlldwood,  N.  J. — Casino  Pier 
Company  (Heber  Crane,  Pres.)  will  erect 
a  pier  and  auditorium  on  ocean  side  of 
boardwalk  at  Oak  and  Cedar  Avenues; 
also  will  erect  on  Atlantic  Avenue  side  of 
property  a  theater  to  seat  1200. 

Levee  Improvements — New  Orleans,  La. 
— Reported  repairs  to  the  levees  on  Mis- 
sissippi River  below  New  Orleans  will 
cost  the  Mississippi  River  Commission 
$750,000. 

Protection  Wall — Portsmouth,  Ohio. — 
All  bids  opened  Dec.  8  for  constructing 
second  section  of  the  floor  protection 
wall  have  been  rejected.  New  adminis- 
tration may  ask  new  bids.  William  Ger- 
gens,  Director  Public  Service. 

Widening  River,  Etc.— Tiffin,  Ohio,— 
Bonds  for  $40,000  will  be  sold  Dec.  23  by 
Albert  J.  Hafley,  City  Auditor,  for  widen- 
ing, deepening  and  straightening  San- 
dusky River. 

Ditches  —  Falrmount,  Minn,  —  About 
$200,000  will  be  spent  on  drainage  ditches 
In  this  county.  At  January  meeting  con- 
tract will  be  let  for  three  ditches.  H.  C. 
Nolte.   County  Auditor. 

Ditches — Jackson,  Minn. — Contract  soon 
to  be  let  for  constructing  Judicial  Ditch 
No.  35,  estimated  cost  $76,647.  Other 
ditches  to  be  constructed,  for  which  sur- 
veys are  now  being  made,  include  Judicial 
Ditches  No.  38,  41  to  48  inclusive,  50  to  54 
inclusive,  and  61.  Ditch  improvements  for 
next  season  will  cost  about  $300,000.  P. 
D.  McKeller,  County  Auditor. 

Ditches — Mankato,  Minn. — Surveys  com- 
pleted for  Judicial  Ditches  as  follows: 
No.  6,  cost  $80,000;  7.  $15,000;  8,  $35,000, 
9,  $35,000,  and  10.  $15,000.  Surveys  now 
being  made  for  Judicial  Ditch  No.  U,  cost 


$125,000.  Roy  H.  Allison,  County  Engi- 
neer, Mankato.  George  Ernst,  Clerk  of 
Court,  Mankato. 

Ditches — Mankato,  Minn. — Surveys  have 
been  made  for  county  ditch  No.  38,  cost 
$100,000;  42,  cost  $20,000.  Roy  H.  Allison, 
County  Engineer,  Mankato.  C.  L.  Ken- 
nedy,  County  Auditor. 

Ditches  —  Marshall,  Minn.  —  County 
ditches  11,  12,  20,  21,  22  and  23  are  being 
surveyed.  Contract  will  be  let  about 
April.  Estimated  cost  between  4300,000 
and  $400,000.  E.  Sheppard,  County  Au- 
ditor. 

Ditches — New  Dim,  Minn. — Resurveying 
County  Ditches  5,  8  and  11  about  72  miles 
for  tile.  Surveys  being  made  for  Ditches 
28,  29.  30,  31  and  33,  County  Ditch  No.  9, 
16  miles  long,  to  be  retiled.  About  $300,000 
to  be  spent  by  the  county  for  this  work. 
F.  D.  Minium,  County  Surveyor. 

Ditch — Redwood  Falls,  Minn. — All  bids 
opened  Dec.  1  for  constructing  Ditch  No. 
27  rejected,  new  bids  to  be  received; 
probable  cost,  $8,490.  'L.  P.  Larson,  County 
Auditor. 

Ditch  Improvements — Windom,  Minn. — 
About  $200,000  will  be  spent  in  ditch  work, 
most  of  which  is  tile  construction.  S.  A. 
Brown,    County  Auditor,    Windom. 

Ditches — Worthington,  Minn. — Surveys 
completed  for  constructing  Judicial  Ditch 
No.  1,  cost  $39,850,  and  being  made  for 
Judicial  Ditch  No.  2,  cost  $25,000,  and  No. 
15.  Gustave  Swanberg,  County  Auditor, 
Worthington. 

Ditch — Sallna,  Kan. — Dayton  Township 
Drainage  District  No.  1,  Salina  County, 
will  let  contracts  soon  for  approximately 
80,000  cu.  yd.  of  open  ditch  work  about 
three  miles  from  Solomon.  P.  A.  Tobin, 
109  N.  Santa  Fe  Street,  is  interested.  En- 
gineer, H.  B.  Walker,  State  Drainage  En- 
gineer,  Manhattan. 

Drainage— Strong  City,  Kan. — Chase 
County  Drainage  District  No.  1  proposed 
constructing  about  two  miles  of  open 
ditch  requiring  about  70,000  cu.  yd.  exca- 
vation, four  miles  from  Strong  City;  suit- 
able for  drag  line  or  team  work;  cost, 
$10,000.  Engineer,  H.  B.  Walker,  State 
Drainage  Engineer,  Manhattan. 

Dam — Billings,  Mont. — Plans  prepared 
for  power  and  irrigation  project  to  be 
constructed  by  Big  Horn  Irrigation  and 
Power  Company,  providing  for  a  dam,  a 
170,000-hp.  hydroelectric  power  plant, 
railroad  from  Custer,  Mont.,  to  cost 
$800,000,  ditches,  laterals,  etc.  J.  J. 
Harris,  Hardin,  Pres.  of  the  company. 

Irrigation — Brownsville,    Tex. — The   La- 

Feria  Mutual  Canal  Company,  it  is  re- 
ported, intends  making  improvements 
costing  about  $150,000,  including  installa- 
tion of  a  48-in.  pumping  unit  on  Rio 
Grande,  installation  of  engines  to  increase 
the  capacity  at  least  150  per  cent,  and 
rebuilding  and  remodeling  irrigation 
ditches. 

Dam — Santa  Fe,  N.  M.  —  Application 
of  the  Rio  Grande  Light,  Heat  &  Power 
Company  to  build  a  dam  112  ft.  high  in 
White  Rock  canyon,  18  miles  west  of 
Santa  Fe  has  been  approved  by  the  State 
Engineer,   James  A.   French. 

Hydro- Electric  Plant — Metaline  Falls, 
Wash. — State  Board  of  Land  (Commission- 
ers has  granted  Hugh  L.  Cooper,  Con- 
sulting Engineer,  101  Park  Avenue,  New 
York,  water  rights  on  both  sides  of  the 
Pend  d'Oreille  River  for  a  distance  of 
7  miles  from  Mclnnis  Milles  to  1  mile 
north  of  Blue  Slide.  It  is  proposed  to 
build  a  hydro-electric  power  plant  in  con- 
nection with  the  development  of  the 
nitrate  fields  In  that  district  and  to  manu- 
facture various  chemicals. 

Canal  Improvements — Wenatchee,  Wash, 
— Citizens  Nov.  30  voted  in  favor  of  issu- 
ing $350,000  bonds  for  improvements,  to 
include  lining  canal  and  tunnels  with  con- 
crete, larger  pipe  lines  constructed  of  re- 
inforced concrete,  and  replacing  old  struc- 
tures with  permanent  structures. 

Revetment    Wall  —  Campbell,    Cal. — All 

bids  opened  Dec.  6  by  Board  (bounty  Su- 
pervisors, San  Jose  (Henry  M.  Ayer, 
Chairman),  for  constructing  a  reinforced 
concrete  revetment  and  curtain  wall  on 
Los  Gates  ('reek  hear  Campbell  have  been 
rejected  as  being  too  high. 

Irrigation — Llano,  Cal.^Llano  del  Rio 
Company  of  Llano  has  applied  to  State 
Water  (jommission  for  permit  to  appropri- 
ate for  agricultural  purposes  3000  second 
feet  of  water  from  Big  flock  Creek.  Com- 
p.any  intends  building  a  cement  core  rock- 
filled  dam,  110  ft.  high.  900  ft.  long  at  top, 
and  350  ft,  at  bottom;  main  ditch  to  be 
about  six  miles  long  and  reservoir  to  store 
7500  acre  feet  of  water. 


irrigation — Los  Angeles,  Cal. — Contract 
soon  to  be  let  by  Board  of  Supervisors  for 
distribution  system  in  San  Fernando  Val- 
ley.    About  300  miles  of  pipe   to  be  laid. 

Pier — Manhattan  Beach,  Cal. — Election 
soon  to  be  held  by  Board  of  Trustees  for 
constructing  a  $70,000  pleasure  pier  at 
Center  Street  and  a  $20,000  pavilion  at 
Marine  Avenue. 

Wharf — Santa  Monica,  Cal. — Santa 
Monica  Land  Company  intends  building  a 
wharf  at  Santa  Monica  Canyon  to  be  560 
ft.  long  and  24  ft.  wide. 

BIDS     DESIRED. 

State  Canal    Work— Albany,    N.   Y.— See 

"Paving  and  Roads." 

Dredging— New  York,  N.  Y.— Until  Dec. 
28,  by  R.  A.  C  .Smith,  Comr.  of  Docks, 
for  Contract  1487.  for  furnishing  material 
and  dredging  slip  east  side  of  pier,  new 
21,  East  River,  foot  of  Dover  Street,  Man- 
hattan Borough.     Security  $4,000. 

Pier— New  York.  N.  Y. — Until  Dec.  28. 
by  R.  A.  C.  Smith,  Comr.  of  Docks,  for 
Contract  1490,  furnishing  material  and 
widening  pier  at  foot  of  West  Fifty- 
seventh  Street  and  constructing  shed 
foundations  and  laying  a  concrete  surface 
on  the  piers  at  West  Fifty-sixth  and  West 
Fifty-seventh  Streets,  North  River,  Man- 
hattan Borough,  and  bulkhead  adjacent. 
Security   $47,000. 

Locks  for  Dam — Wheeling,  W;  Va. — 
Until  Jan.  14,  by  U.  S.  Engineer  Office. 
Wheeling,  for  furnishing  and  erecting 
steel  lock  gates  for  Dam  No.  14.  Ohio 
River,   advertised  in  Engineering  Record. 

Drain — Spirit  Lake,  la. — Reported  de- 
sired until  Dec.  22,  tor  approximately  72,- 
000  cu.  yd.  cleaning  open  drain  and  lay- 
ing 6  to  44  in.  tile  in  Dist.  No.  1;  43,000 
cu.  yd.  cleaning  open  ditch  and  laying  6 
to  30  in.  tile  In  Dist.  No.  5.  John  S.  Blow, 
Co.   Aud. 

Ditch— Duluth,  Minn.— Until  Jan.  7,  by 
County  Auditor,  for  constructing  County 
Ditch  No.  5.  involving  8  miles  of  main 
and  lateral  ditches  and  excav.  of  33,000 
cu.  yds.  earth. 

Ditches — Poplar  Bluffs,  Mo. — Until  Jan. 
10  by  John  H.  Greason,  Engr.  Drainage 
Dist.  No.  11.  at  the  Court  House,  for  con- 
structing four  drainage  ditches  and  clean- 
ing out  one  slough  in  said  district,  main 
ditch  approximately  9000  ft.  to  consist  of 
21,729  cu.  yd.,  and  laterals  1,  2  and  3 
approximately  5174  ft.  long,  to  consist  of 
8256  cu.  yd. ;  also  construct  a  *ooden 
bridge  across  main  ditch. 

Canal  Extension — Harlingen,  Tex. — Re- 
ported desired  until  Dec.  30  by  Directors 
Cameron  County  Irrigation  Dist.  No.  1,  to 
extend  canals  and  laterals  aggregating 
411,900  cu.  yd.,  construct  concrete  siphon 
under  main  canal  80  ft.  long. 

Shed  on  Wharf — Houston,  Tex. — Until 
Dec.  20  by  City  Secretary  for  construct- 
ing sheds  and  railroad  tracks  on  Munici- 
pal Wharf  No.  1.  E.  E.  Sands,  City  En- 
gineer. 

PRICES     AND      LETTINGS. 

■kindicates  award  of  contract. 

♦Jetties— Stone  Harbor,  N.  J. — Contract 
for  constructing  bulkhead  and  jetties  for 
ocean  front  protection  awarded  to  Hill 
Dredging    Company    of    Atlantic    City    at 

$192,414. 

♦Dredging,  Norfolk,  Va. — Contract  for 
dredging  at  the  Navy  Yard  (bids  opened 
Nov.  27  by  Bureau  of  Yards  and  Docks. 
Washington,  D.  C,  awarded  Coastwise 
Dredging  Company,  Norfolk,  at  14  cts.  per 
cu.  yd.;  about  703,600  cu.  yd.  Appropria- 
tion $145,000. 

Revetment  Work — New  Orleans,  La. — 
Lowest  bid  opened  Dec.  1  by  State  Board 
Engineers,  New  Orleans,  for  wooden  re- 
vetment work  in  Plaquemlne  Parish  from 
Joseph  Borges  to  Buras  levee,  approxi- 
mately 8000  lin.  ft.,  submitted  by  A.  C. 
Richa'une  at  $1.10  per  lin.  ft.  for  12-ft. 
boards,  and  $1.06  for  10-ft.  boards. 

Lock  Bridge  —  Louisville,  Ky.  —  See 
"Bridges." 

♦Dredge  Work — Plymouth,  Ind. — Con- 
tract awarded  Yoder  &  Schwartz,  Nappa- 
nee,  for  dredge  work  on  McKesson  Ditch 
in  Pike  Township,  in  St.  Joseph  and  Mar- 
shall Counties,  and  for  tile  and  open 
shovel  work,  to  Walter  H.  Yzeraan  of 
Nappanee,  at  $3,499. 

♦Ditches — Des  Moines,  Iowa. — Contract 
awarded  as  follows:  For  Ditch  No.  16,  to 
Empire  Construction  Company,  Des 
Moines,  at  $12,680,  and  Ditch  No.  17  to 
J.   C.   Anderson,  Marshalltown,   at  $30,954. 

♦Drainage  —  Victoria,  Tex. — Contract 
awarded  to  J.  B,  Arpin  Drainaige  Com- 
pany, Houston,  for  improvements  in 
Drainage  District  No.  3  at  $126,189. 

♦Irrigation  —  Ysleta,  Tex.  —  Contracts 
awarded  by  U.  S.  Reclamation  Service  as 
follows  for  the  Rio  Grande  Irrigation 
Project,  New  Mexico-Texas:  To  Toohey 
&  Johnson,  Phoenix,  Ariz.,  excavation  of 
approximately  162,000  cu.  yd.  earth  for  the 
Leasburg  Canal  and  the  Pucacho  Branch 
Canal  in  vicinity  of  Hill,  N.  M.,  at  $23,008, 
and  to  H.  R.  Williams,  El  Paso,  earth- 
work of  San  Ellxario  Feed  Canal  near 
Ysleta,  Tex.,  at  about  $3,149,  and  to  John 
Mulligan,  El  Paso,  earthwork  on  San  Ell- 
xario Feed  Canal,  at  $2,838. 


Irrigation — North  Yakima,  Wash. — Low- 
est bid  openetN  recently  for  clearing  1200 
acres  of  Lake  Keechelus  reservoir  site 
was  submitted  by  Harrington  &  Peters, 
Oriental  Building,  Seattle. 

Irrigation  —  Emmett,  Idaho.  —  Lowest 
bid  opened  recently  by  Board  Directors  of 
Emmett  Irrigation  District  for  lining  canal 
with  cement  was  submitted  by  Manning 
Bros.,  Boise,  at  $44,250.  All  bids  rejected. 
It  is  contemplated  making  an  open  cut. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

Sedgwick,  Me. — Bar  Harbor  &  Union 
River  Power  Co.  contemplates  constnict- 
ing  an  electric  railway  from  BluehiU 
Falls  to  Brookline  and  Sedgwick,  14  miles. 
C.  M.  Tolman,  Ch.  Engr.,  Bangor. 

Buffalo,  N.  Y. — It  is  reported  the  In- 
ternational Ry.  Co.  will  spend  about 
$150,000  for  enlarging  substation  power 
plants. 

WellsviUe  &  Buffalo  Railroad  Co.  incor- 
porated to  operate  steam,  gasoline  or 
electric  railroad  from  WellsviUe  to  Buf- 
falo. Capital  $850,000.  Among  .directors 
are  C.  A.   Finnegan  and  Abraham  Weber. 

New  York,  N.  Y. — Public  Service  Com- 
mission approved  plans  of  the  Inter- 
borough  Rapid  Transit  Company  for  con- 
struction of  Webster  Avenue  extension  of 
the  Third  Avenue  elevated  railroad  in  the 
Bronx. 

Durham,  N.  C. — The  Durham  Traction 
Co.  during  1916  will  construct  about  2.8 
miles   single  track   in   Durham. 

Greenboro,  N.  C. — It  is  reported  South- 
em  Power  Co.,  Charlotte,  plans  to  con- 
struct an  electric  railway  from  Greens- 
boro to  Reidsville  and  Spray,  about  30 
miles.     W.  S.  Lee,  Ch.   Engr. 

Oharleston,  S.  C. — CJharleston-Isle  of 
Palms  Traction  Co.  contemplates  con- 
sti-ucting  during  1916  1%  miles  of  60  lb.  T 
rail  track. 

Lula,  Ga. — The  Lula-Homer  R.  R.  In- 
tends during  1916  constructing  110  miles 
of  road  as  follows:  15  miles  Winder  to 
Jefferson;  14  miles  Jefferson  to  Commerce; 
18  miles  Commerce  to  Cinesville;  14  miles 
Cinesville  to  Bowerswell;  21  miles  Homer 
to  Cinesville.  D.  G.  Ziegler,  Chief  Engi- 
neer,  Lula. 

Meridian,  Miss. — Meridian  Light  & 
Railway  Company  expects  to  construct 
1%   miles  of  new  track  during  1916. 

Akron,  Ohio. — Northern  Ohio  Traction 
&  Light  Company  proposes  to  build  0.7 
mile  of  city  extension  and  construct  9.4 
miles  of  double  track  between  Akron  and 
Cleveland  for  cut-offs. 

Mount  Vernon,  Ohio. — Mount  Vernon 
Railway  Co.  contemplates  constructing  2 
miles  of  city  line  durins  1916. 

Jefferson  City,  III. — The  Illinois  Trac- 
tion System  plans  to  construct  a  line  be- 
tween Jefferson  City  and  Columbia- 
Thief  River  Falls,  Minn. — Minnesota- 
Northwestern  Electric  Ry.  Co.  plana  to 
construct  20  miles  of  new  line  during 
1916. 

Manhattan  City,  Kan. — Manhattan  City 
&  Interurban  Ry.  Co.  contemplates  con- 
structing one  mile  line  during  1916. 

Corpus  ChrlstI,  Tex. — Corpus  Christl 
Ry.  &  Light  Co.  expects  to  construct  one 
mile  of  new  track  during  1916. 

Houston,  Tex. — Contract  will  soon  be 
let  by  Houston,  Richmond  &  Western 
Traction  Co.  for  grading  first  100  miles  of 
line  between  San  Antonio  and  Houston. 
A  branch  line  will  be  constructed  from 
Seguin  to  New  Braunfels.  A  hydro-elec- 
tric power  plant  will  also  be  erected.  E. 
Kennedy,   Pres. 

Waco,  Tex. — Reported  Southern  Trac- 
tion Company  (J.  F.  Strickland,  Pres.. 
Dallas)  contemplates  in  1916  building  an 
interurban  line  from  Waco  to  San  An- 
tonio through  Temple  and  Austin;  also 
from  Waco  to  Houston  through  Marlin. 

Bartlesvllle,  Okla. — Reported  surveys 
about  to  be  made  for  an  interurban  rail- 
way from  Bartlesvllle  to  Pawhuska,  in 
which  the  Illuminating  Oil  Company  of 
Bartlesvllle  is  interested. 

Los  Angeles,  Cal. — City  Board  of  Public 
Utilities  has  approved  the  plans  of  the  Pa- 
cific Electric  Railway  Company  for  ele- 
vated track  and  terminal  improvements 
to  include  an  elevated  steel  structure 
about  2000  ft.  long,  carrying  three  tracks 
and  to  be  constructed  along  Sixth  Street. 
Loading  and  unloading  platforms  will 
parallel  these  tracks  for  a  distance  of 
about  1100  ft^  and  will  support  steel  and 
reinforced  concrete  umbrella  sheds  to 
have  reinforced-concrete  decks,  and  con- 
nected with  the  elevated  tracks  by  steel 
and  reinforced-concrete  bridges.  The 
passenger  station  will  also  be  altered. 
Exclusive  of  signal  system  and  tracks, 
the  cost  is  estimated  at  $166,000.  Plans 
are  also  being  prepared  for  an  umbrella 
shed  and  rearrangement  of  the  tracks  of 
the  Western  division  station  on  Hill 
Street. 
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».    aaer  aaUL-lrek  #tttil«i  fcr  aaw  vl- 
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RAILROADS 


PROPOSED     WORK. 

Bath,  Me.— Hubllc  Utilities  Commission, 
August,  has  approved  abolition  of  g'ade 
ciJ^ml'  of  the*^  Maine  Cent/al  R.  R.  in 
thla  city  at  a  cost  of  $18,000.  B.  i. 
Wheelirf  Portland,   Me.,   Chief   Engineer. 

Ruaaellvllle,  W.  Va.— Mann's  Creek  and 
Meadow  River  Railway  Company  Incor- 
porated by  Harrison  B.  Smith,  E.  C.  Har- 
rison and  others  of  Charleston,  W.  Va., 
for  purpose  of  constructing  a  railroad  in 
Fayette  County. 

WIchlU,  Kan.— Atchison,  Topeka  & 
Santa  Fe  R.  R.  (L.  C.  Lawton,  Division 
Engineer,  Newton,  Kan.)  Intends  con- 
structing one  mile,  of  industrial  track  to 
coat  $14,000. 

Marahall,  Tex.— Marshall  &  East  Texas 
Ry.  Company,  Marshall,  and  New  Iberia 
A  Northern  R.  R.  are  considering  exten- 
sions north  to  Paris,  Tex.,  southeast  to 
New  Orleans,  La.,  and  an  intermediate 
line  to  connect  the  two  properties  and 
form  a  through  line  from  Paris  to  New 
Orleans.  Nothing  very  definite  has  been 
done  about  the  matter.  Bryan  Snyder. 
Vice-Pres.  and  Gen.  Mgr. 

Belllngham,  Wash.— Reported  Belling- 
ham,  .Mount  Baker  &  Spokane  Railway 
Company,  of  Belllngham,  Intends  con- 
structing a  railroad  from  Belllngham  to 
the  Canadian  boundary  line,  a  distance  of 
about  400  miles. 

Kamlah,  Wash. — Chicago,  Milwaukee  & 
St.  Paul  Ry.  Co.  (C.  F.  Loweth.  Ch.  Engr., 
Chicago,  111.)  will  construct  a  branch  line 
from  Elk  River,  a  distance  of  12  miles, 
to  Welppe;  also  a  main  line  from  down 
.Vorth  Fork  of  Clearwater  River,  from 
Klk  River  and  on  to  Lewiston,  Idaho. 

Leavenworth,  Wash. — A.  Van  Epps  of 
Leavenworth  is  reported  interested  In 
building  a  standard  gauge  railroad  from 
Leavenworth  25  miles  up  Icicle  to  property 
of  Vaneo  Mining  Company. 


PRICES    AND     LETTINGS, 
Irlndioates  award  of  contract. 

-ACIeveland,  O. — Contract  for  grading 
subway  at  Hamilton  Avenue  and  Penn- 
sylvania Railroad  awarded  J.  Udelson, 
2410  E.   Forty-ninth  Street. 

'*San  Francisco,  Cat. — Contract  for 
constructing  the  Hetch  Hetchy  R.  R.  from 
Rosasco  to  the  Hetch  Hetchy  dam,  a  dis- 
tance of  67  miles,  awarded  F.  Rolandl, 
San   Francisco,   at  $1,543,080. 

Akron,  Ohio. — School  bonds  amounting 
1400,000  reported  sold.  Address  Board  of 
Education. 

Dover,  Ohio. — Plans  and  specifications 
being  prepared  by  H.  O.  Wurmser,  Lorain, 
for  new  school  to  be  erected  here.  Ad- 
dresa  Board  of  Education. 

East  Voungstown,  Ohio.— Citizens  voted 
$60,000  bonds  for  erecting  12-room  school 
Address  Board  of  Education. 

Tiro,  Ohio,— Election  to  be  held  Jan.  24 
to  vote  $40,000  bonds  for  erecting  consoli- 
dated school  for  district  Including  Auburn 
Township,  Maple  Grove  Special,  DeKalb 
Special,  north  part  Vernon  Township  and 
Tiro  village  schools. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

Lowfell,  Maes.— Tentative  plans  sub- 
mltte<l  by  architects  to  Commissioner 
Newell  p.  Putnam  for  proposed  high 
achool. 

Quincy,  Mass.— Cleveland  &  Godfrey, 
U  B^con  Street,  Boston,  are  architects 
coit  8100  000  '^  achools  which  will 

^.^.'"^•'■''■Tl.  '*■  y—^-  Nlles,  Amster- 
dam.  Is  architect  for  two-storv   fireproof 

coer'ws'oOO  ""'^^'^  ""  Vrooman  Avenue; 

inftlTliS^-'...^  v.— Trustees  Polytechnic 
Institute  propose  taking  steps  early  in 
the  new  year  to  erect  buildings  on  Dyker 
Meadows  site;  cost  Including  erection 
equipment  and  site  about  $600  000 

1  fo*.^roTr'eit^iel-T?h%r  ^'''^'^^  ^<' 

j?;tc"biSion«:=''ff.Vk'<'a"-  of^iSL^cTtior " 

Su2?t.  VhiSfetShia-  p1'"'To;  .i,"^"'  I-""" 

hoaoltal  and  aanatbrlif,;;  »/  ♦•>ree-story 
here:  coat  aboJlt  $125  oo"         ^*    """^''^ 


Jersey  City,  N.  J. — Contract  will  soon 
be  let  by  Board  of  Education  for  erecting 
a  high  school  in  the  Bergen  Section  and 
also  a  public  school  in  lower  Jersey  City. 

Plainfield,  N.  J. — Plans  being  prepared 
for  new  three-story  city  hall  to  be  erected 
on  Watchung  .\venue.  Address  City 
Clerk. 

Secaucus,  N.  J,  —  Board  of  Education 
plans  erecting  $45,000  addition  to  School 
No.   1  on  Centre  Avenue. 

Trenton  Junction,  N.  J. — School  Board 
considering  erecting  $25,000  school  to  re- 
place  building   destroyed   by  fire. 

Carbondaie,      Pa. — Owen     McGlynn,  of 

Wilkes-Barre,       reported       engaged  by 

School    Board    to   prepare   new   plans  for 
$150,000  high  school. 

New  Brighton,  Pa,  —  School  bonds 
amounting  to  $150,000  reported  sold  by 
Board  of  Education. 

Washington,  D.  C. — The  FYeer  Museum 
is  to  be  erected  on  Smithsonian  Institute 
grounds  at  an  approximate  cost  of 
$1,000,000.  Details  as  to  materias,  receiv- 
ing bids,  etc.,  will  not  be  decided  until 
about  March.  Charles  A.  Pratt,  Archt., 
101  Park  Avenue,  New  York,  N.  Y. 

Wheeling,  W,  Va.— Richland  District 
voted  $80,000  bonds  for  erecting  new  high 
scliool. 

iVIobiie,  Ala. — School  Commissioners 
passed  resolution  to  petition  County  Com- 
missioners for  an  election  to  vote  $150,000 
bonds  for  erecting  rural  schools. 

Toledo,  Ohio.— School  bonds  for  $450,000 
will  be  sold  Jan.  3  by  Liilie  I.  Donat,  Clk. 
Board  Education. 

Youngstown,  Ohio. — Reported  architect 
selected  by  Board  of  Education  for  pro- 
posed two-story,  brick  and  stone  fireproof 
Pine  Hollow  grade  school;  approximate 
cost  $73,000. 

Brookston,  Ind. — Contract  will  be  let 
about  January  or  February  for  erecting 
the  two-story  70  x  120  ft.  brick  high  and 
grade  school.  Elmer  E.  Dunlap,  Archt., 
Indianapolis.  Edgar  M.  Ferguson,  School 
Trustee. 

Clinton,  ind. — S.  N.  Sellers,  Chairman 
of  Committee  in  charge  of  the  proposed 
county  hospital,  to  cost  $50,000. 

Crawfordsviiie,  Ind. — City  Council  in- 
tends erecting  a  city  building  costing 
$30,000.    J.  B.  Murphy,  City  Attorney. 

Sullivan,  Ind.— County  Hospital  bonds 
amounting  to  $30,000  have  been  sold.  Ad- 
dress County   Commissioners. 

Terre  Haute,  Ind. — Contract  soon  to  be 
let  by  Albert  Allen,  Business  Director 
Schools,  for  erecting  Eliza  J.  Warren 
School,  to  cost  $70,000. 

VIncennes,  ind.— Bd.  School  Trus.  has 
been  petitioned  to  erect  a  central  school 
costing  $138,000.  Tentative  plans  pre- 
pared by  John  W.  Gaddis,  Vincennes. 
James  W.  McCoy,  Secretary  School  Board. 

Grand  Rapids,  Mich.  —  School  bonds 
amounting  to  $200,000  will  be  sold  Jan.  3 
by  Herbert  N.  Morrill,  Secretary  Board  of 
Education. 

Chicago,  III.— Trustees  of  University  of 
Illinois  at  Urbana  approved  plans  for 
medical  clinic  building  to  be  erected  here 
in  connection  with  medical  branch  of  the 
University;  initial  cost  $100,000. 

Woodrlver,  III. — Board  of  Education  said 
to  be  contemplating  erecting  $50,000 
school. 

Appleton,  Wis.  —  Reported  Common 
Council  voted  $50,000  bonds  for  erecting 
industrial  school. 

Nevada,  Iowa.— School  Board  engaged 
G.  L.  Lockhart  of  St.  Paul,  Minn.,  to  pre- 
pare plans  for  the  new  high  school  which 
is  to  cost  $75,000  and  supervise  the  con- 
struction of  the  building;  also  the  re- 
modeling of  the   old   high   school. 

Wichita,  Kan.— Competitive  plans  being 
considered  for  the  $75,000  intermediate 
high  school. 

David  City,  Neb. — Architect  not  selected 
vet  for  two-story  brick  and  stone  school 
to  cost  $50,000.  H.  O.  Schaaf,  Secy.  School 
Board. 

Lincoln,  Neb. — Contract  will  be  let  early 
in  January  for  erecting  a  social  science 
building  at  the  University  of  Nebraska. 
Cost  $200,000. 

Joplln,  IVIo. — School  bonds  amounting  to 
$350,000  will  be  sold  Jan.  4  by  J.  G.  Starr, 
Treasurer  Joplln  School  District.  O.  P. 
M.  Wiley,  Secretary  Board  Education. 

Corpus  ChrlstI,  Tex. — Reported  commit- 
tee appointed  to  consider  erection  of  a 
municipal  auditorium:   cost,   $80,000. 

Orange,  Tex. — See  "Hydraulic  Con- 
struction and   River  Improvements." 

Port  Arthur,  Tex. — Election  to  be  held 
Jan.  8  to  vote  on  $450,000  school  bonds. 

Seattle,  Wash. — Plans  and  specifica- 
tions being  prepared  by  Edgar  Blair,  1426 
Jackson  Street,  for  school  improvements 
contemplated  next  year  for  which  citizens 
recently   voted   $750,000   bonds. 

Port  Commission  considering  erecting 
seven-story,  concrete  warehouse  near 
Hanford  Street  transit  sheds.  J.  R.  West, 
Chief  Engr. 
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Portland,  Ore. — Heported  School  Board 
will  let  contract  early  next  year  tor  Trade 
School,  total  cost  $200,000,  and  contem- 
plates erecting  $120,000  addition  to  Frank- 
lin High  School. 

Brea,  Cat. — Citizens  voted  $70,000  bonds 
to  erect  school,  plans  being  prepared  by 
Elmore  R.  .Teffery  and  Frank  R.  Schaefer, 
1202  Van  Nuys  Building,  Los  Angeles,  for 
two-story  10-room  and  auditorium  hollow 
tile  building. 

Ottawa,  Ont. — Police  station  costing 
$100,000  contemplated.  L.  M.  Hunter, 
Roadway  Engineer. 


Los  Angeles,  Cal. — Until  Dec.  23,  by 
Board  of  Education  for  furnishing  mate- 
rial and  erecting  new  buildings  on  Lincoln 
High  school  site  on  North  Broadway  and 
Pritchard  St. 

San  Jose,  Cal. — Reported  desired  until 
Dec.  31,  by  W.  F.  McClure,  State  Engr., 
Forum  Building,  Sacramento,  for  erecting 
domestic  science  building  and  temporary 
class  room  building  at  State  Normal 
School. 


BIDS     DESIRED. 

Belmont,  Mass. — Reported  desired  until 
Dec.  20,  by  Brainerd  &  i^eeds,  Archts.,  89 
Franklin  Street,  Boston,  for  erecting  3- 
story  160  x  90  ft.  high  school,  including 
heating  and  ventilating.  Probable  cost 
$150,000.  A.  S.  Kellogg,  Engr.,  53  State 
Street,  Boston. 

Providence,  R.  I. — Reported  desired  un- 
til Jan.  15,  by  Board  Education  for  erect- 
ing brick  school.     Probable  cost  $200,000. 

Smithfield,  R.  1. — Reported  desired  until 
Jan.  17  for  erecting  school.  Wm.  R. 
Walker  &  Sons,  Archts.,  17  Custom  House 
Street,  Providence. 

Buffalo,  N.  Y. — Reported  desired  until 
Dec.  24,  by  Frank  T.  Reynolds,  Dept. 
Building  Com.,  Buffalo,  for  3-story  addi- 
tion to  School  No.  54.  Probable  cost  $75,- 
000.  Green  &  Wicks,  Archts.,  110  Franklin 
Street. 

Waterloo,  N.  Y.— Until  Jan.  21*  by  Jaa. 
A.  Wetmore,  Acting  Supervising  Archt., 
Washington,  D.  C,  for  construction  com- 
plete, U.  S.  post  office  at  Waterloo. 

Pittsburgh,  Pa. — Until  Dec.  21,  at  office 
of  City  Controller,  and  at  office  of  Hyatt 
M.  Cribbs,  Co.  Controller,  for  trimble 
arches,  hollow  metal  doors,  and  iron  ele- 
vated doors  for  construction  and  comple- 
tion of  new  city  and  county  building. 
Edw.  B.  Lee  and  Palmer,  Hornbostel  & 
Jones,  Archts.,  345  Fourth  Avenue,  Pitts- 
burgh. 

Spencer,  W.  Va. — Reported  desired  until 
Dec.  22  by  H.  C.  Ferguson,  Secy.  Bd. 
Educ,  for  erecting  3-story  high  school. 
V.  T.  Ritter,  Archt.,  Huntington,  W.  Va. 

Durham,  N.  C. — Later  official  reports 
state  until  Jan.  11,  by  Board  County  Com- 
missioners (Geo.  W.  Flowers.  Chmn.)  for 
erecting  court  house  and  jail.  Milburn 
Helster  &  Co.,  Archts.,  Washington,  D.  C. 

Shelby,  N.  C— Until  Jan.  26,  by  James 
A.  Wetmore,  Acting  Supervising  Archi- 
tect, Washington,  D.  C,  for  constructing 
complete  (including  mechanical  equipment 
and  approaches)  U.  S.  Post  Office. 

Ashland,  Ky. — Until  Jan.  24  by  Jaa.  A. 
Wetmore,  Acting  Supervising  Archt., 
Washington,  D.  C,  for  construction  com- 
plete (including  mechanical  equipment 
and  approaches)  of  U.  S.  post  office  at 
Ashland. 

Toledo,  Ohio.— Until  Jan.  10,  at  office  of 
Lillie  1.  Donat,  Clk.  Bd.  Educ,  for  altera- 
tions and  additions  to  Ironville  School  on 
Milford  and  Tiffin  Avenues.  Edw.  M.  Gee, 
Archt.,  Bd.  Educ. 

Chicago,  III. — Until  Dec.  20  by  Depart- 
ment Public  Works  (W.  R.  Moorhouse) 
for  furnishing  material  and  erecting  two- 
story  and  basement  flre  engine  house  on 
Stave  Street. 

Reported  desired  until  Jan.  3,  by  Harry 
A.  Zender,  Supt.  Public  Service,  519 
County  Building,  for  county  hospital  pa- 
vilions "B"  and  "C"  addition,  including 
kitchen  equipment.  Probable  cost  $1,- 
000,000.  E.  E.  Hall,  Archt.,  11  La  Salle 
Street,  Chicago. 

Lincoln,  III,  —  Reported  desired  until 
Dec.  20,  by  Board  of  Administration 
(Frank  D.  Whipp,  Fiscal  Superv.), 
Springfield,  for  erecting  cottage  for  girls 
at  the  Lincoln  State  School  and  Colony 
Lincoln.  Separate  bids  on  heating, 
plumbing  and  electric  wiring.  Jas.  B.  Di- 
belka.  State  Archt.,  130  N.  Fifth  Avenue, 
Chicago. 

Oneida,  Iowa. — Reported  desired  until 
Feb.  1,  by  Harry  Eames  Netcott,  Archt., 
Independence,  for  erecting  2-story  70  x 
50  ft.  school. 

Austin,  Tex. — Reported  desired  until 
Dec.  23  by  State  Inspector  of  Masonry  W. 
R.  Hendrlckson  for  erecting  hospital  at 
Confederate  Woman's  Home.  Appropria- 
tion $20,000. 

George  West,  Tex.— Until  Feb.  1,  in- 
cluding plans  and  speciflcatlons,  at  San 
Antonio  Loan  &  Trust  Co.,  San  Antonio, 
for  reinforced  concrete  and  brick  fireproof 
combination  courthouse  and  jail,  300  x  315 
ft.  Probable  cost,  $75,000.  For  further  In- 
formation address  George  W.  West,  San 
Antonio. 

Tulsa,  Okla. — Reported  desired  until 
Dec.  25  by  Board  Education  (R.  S.  Fel- 
lows, Secy.)  for  erecting  high  school. 
Qeo.   Wlnckler,  Archt.,   Tulsa. 

Ellensberg,  Wash.— Until  Jan.  27,  by 
James  A.  Wetmore,  Acting  Supervising 
Architect,  Wa.shlngton,  D.  C,  for  con- 
structing (Including  mechanical  equipment 
and  approaches)  XL  S.  Post  Office. 


PRICES     AND     LETTINGS. 

•^Indicates  award  of  contract. 

Boston,  Mass. — Following  are  four  low- 
est bids  opened  Dec.  10  by  Schoolhouse 
Commissioners,  Boston,  for  erecting  the 
Oliver  Wendell  Holmes  District  School  ifi 
Dorchester:  P.  H.  Rose  Construction 
Company,  730  Washington  Street,  Boston, 
$159,735;  John  Bowen,  874  Morton  Street. 
Milton,  $159,844;  Joseph  Slotnik,  Chelsea, 
$169,841,  and  D.  R.  McKillop,  137  W. 
Brookline  Street,  Boston,  $169,300. 

^^North  Adams,  Mass. — Contract  awarded 
by  School  Committee  Dec.  11  for  erecting 
high  school  to  H.  C.  Wood  Company, 
North  Adams,  at  $144,860;  heating  and 
ventilating  to  Cleghorn  Company  of  Bos- 
ton at  $28,097. 

^Bridgeport,  Conn. — Contracts  awarded 
by  Board  of  Education  for  erecting  eight- 
room  addition  to  Garfield  School  as  fol- 
lows: Masonry,  Casey  &  Hurley,  120  Pe- 
quonnock  Street,  $22,796;  carpentry,  S.  W. 
Hubbell  Building  Company,  589  Knowlton 
Street,  $10,342;  heating,  John  Scanlon, 
1772  Main  Street,  $3,842;  plumbing,  J.  F. 
Brady  &  Brc,  8  N.  Washington  Avenue, 
$3,160. 

-^Paulsboro,  N.  J. — Contract  awarded 
by  Board  of  Education  for  erecting  two- 
story  brick  and  stone  school  to  E.  P. 
Henry  of  Woodbury.  Clyde  S.  Adams, 
Archt.,  1509  Arch  Street,  Philadelphia,  Pa. 

'^'Lebanon,  Pa. — Contracts  awarded  Dec. 
3  by  Board  Education  tor  erecting  high 
school  as  follows;  General  construction. 
Beard  Construction  Company,  Reading, 
at  about  $139,433;  plumbing,  E.  R.  SoUen- 
berger,  Hamburg,  $10,789;  electrical  work, 
Electrical  Utility  (Company,  Lebanon, 
$6,650;  heating  and  ventilating  to  B.  S. 
Carpenter  &  Co.,  Wllkesbarre,  at  $23,641. 
A.    A.    Richter,    Archt.,    Reading. 

Philadelphia,  Pa. — Lowest  bids  opened 
Dec.  10  by  Board  of  Education  for  school 
improvements,  as  follows:  Three-story 
brick  addition  to  school  at  Seventieth 
Street  and  Woodland  Avenue,  Wilbert 
Beaumont,  Stephen  Girard  •  Building,  at 
$58,147;  four-story  brick  and  stone  stone 
school  at  Allegheny  Avenue  and  B  Street, 
Melody  &  Keating,  Bailey  Building,  at 
$291,698.  J.  Horace  Cook,  Archt.,  City 
Hall. 

•^Contract  for  erecting  new  building  at 
Westmoreland  Recreation  Center  awarded 
Frank  W.  Van  Loon,  Denckla  Biulding,  at 
$23,279;  approved  by  the  Mayor. 

♦Columbus,  Ohio. — Contracts  reported 
awarded  by  Rusk  &  Sheets,  architects  of 
Columbus,  for  erecting  grade  and  high 
school  for  Monroe  Township,  Preble 
County  as  follows:  General  construction. 
Winters  &  Wilson.  Strasburg,  $38,588; 
heating  and  ventilating,  Columbus  Heat- 
ing &  Ventilating  Company,  Columbus, 
$4,490;  plumbing  and  sewerage,  Stephen- 
son  &  Mong,   Piqua,  $2,525. 

•  Elyrla,  Ohio. — Contract  for  construct- 
ing U.  S.  Post  Office  awarded  John  G.  Un- 
kefer  &  Company,  Minerva,  at  $78,481. 

A^Lebanon,  Ind. — Contract  for  erecting 
hospital  for  F.  J.  Whitman  Memorial  Hos- 
pital (bids  opened  Dec.  9)  awarded  H.  W. 
Klausmann,     Indianapolis.       Cost     about 

$30,000. 

t^Owensvllle,  Ind. — Contract  awarded  by 
Township  Advisory  Board  for  erecting 
school  to  Walter  Van  Hoy,  Loogootee,  at 
$54,800;  and  heating,  ventilating  and 
plumbing  (combined)  to  E.  E.  Noble, 
Princeton,  at  $14,000. 

-^Kalamazoo,  Mich. — Contract  for  erect- 
ing a  building  at  the  Kalamazoo  State 
Hospital  awarded  J.  J.  E.  Walffe,  Kala- 
mazoo, including  heating,  plumbing,  etc. 
Sub-contract  will  be  let  on  heating, 
plumbing,  etc.  Wernette-Bradfield-Mead 
Company,  Archts.,  Grand  Rapids. 

St.  Joseph,  Mich. — Following  are  four 
lowest  bids  opened  Dec.  7  by  Board  of 
Education  for  erecting  the  school:  F.  H. 
Beaumont  &  Company,  Chicago,  111.,  $75.- 
977;  T.  D.  Hobson  &  Son,  Harvey,  111., 
$76,256;  Dyke  &  Costing,  Holland,  Mich., 
$78,780,  and  Covell  Construction  Company, 
Ionia,  Mich.,  $79,375.  Lowest  bid  on  other 
parts  of  work:  heating,  Adolph  Reich, 
St.  Joseph,  $10,936;  plumbing.  City 
Plumbing  Company,  St.  Joseph,  $10,600; 
electrical  work.   S.  D.  Moran,   $2,548. 

*Peorla,  III. — Contract  awarded  by 
Board  of  Education  for  erecting  Irving 
School  to  W.  F.  Benson,  of  Peoria,  at 
$23,990. 

♦Cotfeyvllle,  Kan. — Contract  awarded 
by  School  Board  for  erecting  two  addi- 
tions and  an  eight-room  school  to  Brew- 
ster &  Brewster,  of  Cotfeyvllle,  at  $28,760; 
Sells-Orr  Company,  Bartlesville,  Okla., 
secured  contract  for  heating,  ventilating 
and  plumbing  In  these  and  other  schools 
at  $23,897. 


-^Houston,  Tex. — Contracts  awarded  by 
City  Council  for  erecting  Taylor  School  as 
follows:  General  construction,  Reinhart 
&  Donovan,  Oklahoma  City,  Okla.,  $56,000; 
heating,  Warren  Company,  609  San  Jacinto 
Street,  $4,820;  plumbing.  Barber  Plumbing 
Company,  810  Fannin  Street,  $4,283; 
wiring,  F.  E.  Newberry  &  Co.,  605  La 
Branch  Street,  $1,100. 

-A-Marlin,  Tex. — Contract  for  construct- 
ing U.  S.  Post  Office  awarded  V.  E.  Tay- 
lor, Huntington,  W.   Va.,  at  $45,950. 

t^Navasota,  Tex. — Contract  awarded  Al- 
gernon Blair,  Montgomery,  Ala.,  for  con- 
structing U.  S.  Post  Office,  at  $41,836. 

♦Seattle,  Wash. — Following  bids  opened 
by  Port  Commission  (C.  E.  Remsberg, 
Secy.)  for  erecting  two-story  transit  shed 
No.  2,  East  Terminal  Waterway  Project: 
Manhattan  Construction  Company,  Cen- 
tral Building,  $34,760  (awarded  contract), 
T.  E.  Young,  Empire  Building,  $38,715; 
McRae  Bros.,  American  Bank  Biulding. 
$39,400;  Jenkins  &  Jones,  Transportation 
Building,   $39,595. 

Los  Angeles,  Cal. — Following  are  four 
lowest  bids  opened  recently  by  Board  of 
Education  for  erecting  four  buildings  for 
Jefferson  High  School:  John  F.  Atkinson, 
1118  Story  Building,  $212,580;  Los  Angeles 
Planing  Mill  Company,  $233,726;  Nance  & 
Phelps  «236,162,  and  Barber  Bradley  Com- 
pany, $238,750. 

*San  Francisco,  Cal. — Contract  awarded 
by  Board  of  Library  Trustees  for  granite 
work  in  connection  with  Civic  Center  Li- 
brary to  McGilvray  Raymond  Granite 
Company,  634  Townsend  Street,  at  $350,- 
869. 

♦Contract  for  erecting  Noe  Valley 
Branch  Library,  on  Jersey  Street,  awarded 
by  Trustees  of  Library  Board  to  P.  A. 
Palmer,  Monadnock  Building;  cost  about 
$36,000. 

♦Stafford,  Ariz. — Contract  for  erecting 
a  court  house  and  jail  awarded  Lescher 
&  Kibby,  Phoenix,  at  $44,000.  Benjamin 
Blake,  Clerk  Board  of  Supervisors. 

Pearl  City,  Hawaii. — Following  are  two 
bids  opened  Dec.  4  by  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washing- 
ton, D.  C,  for  erecting  three  radio  sta- 
tions at  Naval  Station,  Pearl  Harbor: 
Construction  &  Engineering  Company, 
1047  Folsom  Street,  San  Francisco,  Cal., 
$29,322;  Spaulding  Construction  Company, 
Rialto  Building,  San  Francisco,  Cal., 
$31,685. 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 

Portland,  Me. — Reported  Cumberland 
County  Power  &  Light  Company,  Port- 
land, will  spend  about  $40,000  in  loading 
tracks  and  erecting  brick  station  building 
on  Commercial  and  Pearl  Streets. 

Providence,  R.  I. — Rhode  Island  Hospital 
Trust  Company,  15  Westminster  Street, 
contemplate  erecting  addition. 

New  York,  N.  Y. — Plans  filed  for  erect- 
ing following  buildings:  12-story  apart- 
ment house  at  568  Park  Avenue  for  Fenlo 
Realty  Co.,  cost  $450,000,  Emery  Roth, 
Archt..  119  W.  Fortieth  Street;  11-story 
apartment  house  at  129  E.  Eighty-second 
Street  for  Fenlo  Realty  Co.,  cost  $175,000, 
Emery  Roth,  Archt.,  119  W.  Fortieth 
Street;  6-story  brick  tenement  at  167th 
Street  and  Stebbins  Avenue  for  Louis  E. 
Kieban,  cost  $60,000,  Maximilian  Zipkes, 
Archt.,  405  Lexington  Avenue;  6-story 
brick  tenement  at  Creston  Avenue  and 
196th  Street  for  Padula  Realty  Co.,  cost 
$60,000,  Wm.  Koppe,  Archt.,  830  Westches- 
ter Avenue;  four  5-story  brick  tenements 
at  Webster  Avenue  and  184th  Street  for 
Webster  Avenue  Realty  Co.,  cost  $220,000, 
Geo.  Keister,  Archt.,  56  W.  Forty-fifth 
Street. 

Thomas  W.  Lamb,  644  Eighth  Avenue, 
is  architect  for  a  company  which  nlans 
remodeling  car  barns  on  Eighth  Avenue 
between  Forty-ninth  and  Fiftieth  Streets, 
into  a  coliseum. 

Schwartz  &  Gross,  347  Fifth  Avenue, 
are  architects  for  fourteen-story  apart- 
ment house  to  be  erected  at  302  West 
End  Avenue,  for  Dr.  Charles  V.  Paterno, 
272  West  Eighty-fourth  Street. 

Plans  being  prepared  by  Louis  Allen 
Abramson,  220  Fifth  Avenue,  for  five- 
story,  fireproof,  brick  and  limestone 
building  to  be  erected  for  Bronx  Y.  M.  H. 
Association,  1004  Boston  Road;  estimated 
cost  $150,000.  Jacob  Shongut,  Chairman 
Executive  Committee. 

Plans  completed  by  Emery  Roth,  119 
West  Fortieth  Street,  for  twelve-story 
apartment  house  to  be  erected  at  Park 
Avenue  and  Sixty-third  Street,  for  Fenlo 
Realty  Company;  cost  approximately 
$450,000. 

Hill  &  Stout,  299  Madison  Avenue,  re- 
ported architects  for  proposed  $150,000 
dormitory  for  women  contemplated  for 
Christ  Presbyterian  Church,  Fifth  Avenue 
and  Thirty-seventh  Street,  as  a  memorial 
to  William  D.  Barbour.  Rev.  William  P. 
Merrill,  Pastor. 

Plans  being  prepared  bv  N.  Serracino, 
1170  Broadway,  for  two  five-story  tene- 
ments to  be  erected  at  Webster  Avenue 
and  St.  Paul  Place,  Bronx  Borough,  for 
Joseph  Zlbelli,  owner  and  builder. 


Rochester,  N.  Y. — Thomas  J.  Swanton, 
32  State  Street,  reported  interested  In 
company  which  will  erect  a  fireproof, 
steel,  brick  and  concrete  moving  picture 
theater  at  31  Clinton  Avenue,  North. 

Watertown,  N.  Y. — C.  M.  Curtis,  Vlnney 
Building,  Syracuse,  is  architect  for  re- 
modeling Franklin  Arcade  Building  into  a 
theater;  cost  about  $50,000. 

Atlantic  City,  N.  J.— Jules  E.  Mast- 
baum,  2307  N.  Broad  Street,  Philadelphia, 
Pa.,  reported  interested  in  erection  of 
$1,000,000  hotel  on  old  Windsor  Hotel  site. 

Bayonne,  N.  J. — New  York  Telephone 
Company  intends  erecting  a  telephone  ex- 
change building  on  Broadway,  estimated 
to  cost  $35,000. 

Hoboken.  N.  J.  —  Hexamer's  Riding 
Academy  and  garage  on  Hudson  Street, 
recently  reported  destroyed  by  flre  will 
be  rebuilt. 

Allentown,  Pa. — All  bids  opened  for 
erecting  addition  to  Y.  M.  C.  A.  Build- 
ing have  been  rejected;  new  bids  will  be 
received.  Louis  Jallade,  37  Liberty  Street, 
New  York,  and  Rube  &  Lange,  Allentown, 
associate  architects. 

Eddystone,  Pa. — George  H.  Nattress  & 
Son,  1129  Walnut  Street,  Philadelphia, 
Pa.,  are  architects  for  three-story  stone 
edifice  to  be  erected  here  for  St.  Luke's 
Protestant  Episcopal  Church. 

Wilkes- Barre,  Pa. — Plans  completed  for 
seven-story,  limestone,  brick  and  tile 
apartment  house  contemplated  on  South 
Washington  Street  for  Henry  A.  and  Fer- 
dinand Maier,  Archts.,  Coal  Exchange 
Building;  probable  cost  $100,000. 

Norfolk,  Va. — Plans  prepared  for  six- 
story,  fireproof,  brick,  terra  cotta  and 
marble  store  and  office  building  to  be 
erected  next  spring  on  City  Hall  Avenue 
for  M.   McKevitt,   of  Norfolk. 

Cleveland,  Ohio. — Plans  prepared  by 
Hubbell  &  Benes,  4500  Euclid  Avenue,  for 
fourteen-story,  terra  cotta  and  steel  Ex- 
change Building  to  be  erected  at  317  Eu- 
clid Avenue. 

Painesvllle,  O.— Reported  Ohio  Mauso- 
leum Company  of  (Sallon,  contemplates 
erecting  $50,000  mausoleum  here. 

Toledo,  Ohio. — Plans  prepared  for  four- 
story,  28  X  100-ft.  fireproof  garage  and 
service  building  for  Willys-Overland  Com- 
pany, to  be  erected  at  Adams  and  Four- 
teenth Streets;  cost  about  $100,000. 

Detroit,  Mich. — Oscar  Gottesleben,  Dime 
Bank  Building,  is  architect  for  14-story, 
fireproof,  steel  and  cement  hotel  to  be 
erected  at  Park  Place  and  Clifford  Street. 

Grand  Rapids,  Mich.— Alvah  Brown, 
601  Paris  Avenye,  S.  E.,  reported  inter- 
ested in  company  which  will  erect  seven- 
story,  fireproof  Community  Hotel  at  Shel- 
don Avenue  and  Oakes  Street. 

Chicago,  III.— Mundie  &  Jensen,  30  S.  La 
Salle  Street,  reported  architects  for  six- 
teen-story store  and  office  building  to  be 
erected  on  old  Bay  State  Building  site, 
State  and  Randolph  Streets;  cost  approxi- 
mately   $500,000. 

Freeport,  III. — Reported  plans  prepared 
for  eight-story,  70  x  155  ft.  hotel  to  be 
erected  for  Freeport  Hotel  Company;  es- 
timated  cost  $500,000. 

Stevens  Point,  Wis.— Preliminary  plans 
bemg  prepared  by  E.  Brielmaler  &  Sons 
Company,  111  Mason  Street,  for  church 
and  parsonage  for  St.  Joseph's  German 
Roman  Catholic  Church;  cost  about 
$30,000. 

Minneapolis,  Minn.— Swedish-American 
Club  contemplates  erecting  $50,000  build- 
ing on  Nicollet  Avenue  and   Lake  Street 

South  St.  Paul,  Minn.— A  $30,000  addi- 
tion will  be  erected  to  Stock  Yards  Ex- 
change annex. 

St.  Paul,  Minn. — F.  G.  Leslie  Paper 
Company  will  rebuild  offices  and  ware- 
house recently  reported  destroyed  by  flre. 

Reported  St.  Paul  Southern  Electric 
Railway  Company  (Adolph  Hirschman, 
Pres.,  St.  Paul),  will  erect  $200,000  ter- 
minal building  here. 

Havre,  Mont.— Reported  Great  Northern 
Railway  Company  (A  H.  Hogeland,  Ch. 
Engr.,  St.  Paul,  Minn.)  will  erect  three- 
story  freight  and  office  building  on  Main 
Street  and  Fifth  Avenue. 

Pine  Bluff,  Ark.— Warehouse  of  Pln« 
Bluff  Compress  Company  recently  re- 
ported destroyed  by  flre  will  be  rebuilt. 
J.  P.  Daley,  Mgr. 

Dallas,  Tex. — Dallas  Terminal  Associa- 
tion taking  steps  to  erect  $1,500,000  in- 
terurban  terminal  depot  here.  Charles 
F.  Wallace,  President,  Rapid  Transit 
Railway  Company,  Dallas,  reported  Inter- 
ested. 

Ardmore,  Okla. — Reported  plans  sub- 
mitted to  Gulf,  Colorado  &  Santa  Fe  Rail- 
way Company  (F,  Merritt,  Ch.  Engr.,  Gal- 
veston, Tex.)  for  new  passenger  and 
freight  depots  to  replace  buildings  de- 
stroyed by  explosion  here;  total  cost 
about  $45,000. 

Seattle,  Wash. — Contract  soon  to  be  let 
by  Lawton  &  Moldenhour,  Alaska  Build- 
ing, for  erecting  five-story,  concrete  and 
brick  apartment  house  at  Olive  and  Mel- 
rose Avenues,  for  G.  E.  Sherwood,  2622 
Alkl  Avenue;  cost  about  $75,000. 
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BIOS     DESIRED. 

N««»  Orlaana.  La.— I'ntll  Dec.  ».  by 
B«Ar4  of  {"ort  Commlaslonera  for  equip- 
ment for  the  public  «raln  ^levator,  In- 
dudlnc  conveying  ar.d  elevator  l>eltlng. 
alactrtc  fralcbt  elevator,  alternatlnx  cur- 
rent motora.  SaOP  buahel  acalea.  aepara- 
tor  and  oat  dipper,  advertised  In  Engl- 
nearlBg  Record. 

PRICES     AND     LETTINQ8. 
ItlndUtttet  award  of  contract. 

#Naw  York.  N.  Y.— Contract  awarded 
D.  C.  Week!  A  Bona,  IIM  Broadway,  for 
araclInK  l>rtck.  steel  and  relnforced-con- 
crete  factory  at  Ml  Water  Street,  for 
David  I>ows,  120  Broadway:  cost  approxi- 
mately tiao.«M. 

*Mllte«,  Pa.— Contract  awarded  by 
Aimancmn  Ckr  A  Foundry  Company  to 
Waiah  Construction  Company.  Albany, 
N.  T..  for  arectinc  100  x  :uO-(t.  brick  paint 


NEW  IXDrSTRI.\L  PLANTS 


pnOPOSCD     WORK. 
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■at  nv.aaa. 


Pumping  Engine  and  Hose  Wagon-- 
FamillT  P».— l-ntll  Dec.  21.  by  John  J. 
.N-otan.  Borough  Secretary.  '<»:  o"®  motor- 
driven  pumping  engine  and  hose  ^a^O"- 
approximately  500-ral.  capacity  and  75 
lup..  1000  ft.  hose  capacity;  advertised  In 
Engineering  Record. 

Elevator  Doors,  etc.— Pittsburgh,  _Pa.— 
See  "Public  Buildings  and  bchools. 

Cotton  Trolley— Houston,  Tex.— Until 
Dec  »7  by  City  Secretary  for  constructing 
a  bar  channel  cotton  trolley  for  Municipal 
Cotton  Concentration  plant.  E.  E.  banos, 
City  Engineer. 

PRICES  AND  LETTINGS. 
ielnilicatea  aicard  of  contract. 
AWelliburg.  W.  Vs.- The  American  Gas 
&  Electric  Company,  30  Church  Street 
New  York.  N.  Y.,  has  secured  a  site  at 
Beech  Bottom,  or  Windsor,  VV.  Va.,  on 
Ohio  River,  between  Wellsburg  and 
WhecllnB.  on  tlie  Pittsburgh  Division  of 
the  Panhandle  Ry..  and  will  erect  a  power 
plant;  contract  for  Installing  intal<e  tun- 
nels, building  foundations,  and  turliine 
foundations  awarded  to  Foundation  Com- 
pany. 233  Broadway,  New  Yorls;  turbines 
to  General  Electric  Company.  30  ChurcR 
Street,  New  York,  and  for  boilers  fo  Bab- 
cock  &  Wilcox,  85  Liberty  Street,  New 
York.  Sargent  &  Lundy,  Chicago,  III., 
engineers  for  the  plant. 

.^ement — Minneapolis,  Minn. — Contract 
awarded  Uindls  Morrison  Christiansen 
Company,  Minneapolis,  for  30,000  bbl. 
Portland  cement  at  $1.20  per  bbl. 


*Plilladelphla,  Pa.— Contract  awarded 
Turner  Concrete  gleel  Company.  1713  San- 
son! Street,  for  concrete  work  In  connec- 
tion with  175.000  factory  to  be  cre<ted  for 
l.'»»,n  X.  i-.rrrnh«rg  at  Twentv-thlrd  and 
H.  H.  Dickinson.  Archt., 


Pa.^^ontract   awarded    to 

Heed  Building.   I'hlladel- 

K  two-story,  134  x  70-ft.. 
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1100,000.     Marshall   .\. 
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*Warwood,  W.  Va.— Contracts  awarded 
lr\  .Mc  r<  h.int-Kvans  Company,  617  Arch 
j;trr«-t.  I'hlladelphla.  Pa.,  for  erecting 
brtrk  and  steel  factory  In  North  War- 
wood,  for  manufacture  of  sprinklers,  as 
follows:  (Bidders  of  Wheeling  unless 
otherwise  stated)— Foundation,  C.  H.  .Sea- 
brljirttt  A  Company;  steel.  J.  K  Moss  Iron 
Works:  carpentr)-.  J.  II.  Murphy  Com- 
pany. Warwood:  excavation,  brick  and 
concrete.    Harry   Q.   Cunningham. 

^Terro  Haute,  Ind.^Contract  awarded 
by  Indiana  Coke  A  Ras  Company  to  Oas 
Xarhlncry  Company,  of  Cleveland,  Ohio, 
for  constructing  a  gas,  coke  and  conl  tar 
prodncta  planL  Cost  $700,000.  All  sub- 
contracta  awarded. 

♦St.  Paul,  Minn.— Contract  awarded  by 
MIMon  Dairy  Company,  19  West  .Ninth 
Street,  to  W.  J.  Hoy  Company,  700  Metro- 
politan Building,  for  erecting  plant  on 
FMnktIn  and  Cliostnat  Streets:  cost  about 
fM.WO 

ASeattls.  Wash.— Contract  awarded  by 
Port  Commission  IC.  E.  Remsberg.  Secy), 
Ben  Street  Wharf,  for  erecting  fish  and 
kw  storage  building  to  Booker,  Kiel  A 
Wiltlpple.  Cenlral   Building,  nl   t;!2.867. 


MISCELLANEOUS 


ArdMA.    »•    Cbeetnal 
4k  a&mtmKr.  MS  Omm- 


Proposals 


For  Proposals  Advertised,  see  Pages 
50  and  61. 


WATERWORKS. 

See  Eng. 

Record. 

Well,  Galesliurg,  III Dec.  11 

Adv.   Dec.   11. 
Borings.  Providence,  R.  I.  Dec.  11 

Adv.  Dec.  11. 

Pipe,    etc..    Panama Dec.  11 

Iron   for  filtration  plant 

Cleveland.  Ohio Dec.  18 

Sulphuric    acid,    Colum- 
bus, Ohio Dec.  18 

Water       Works,       Beebe. 

Ark Dec.  18 

Extension,    Baker,    Ore...  Dec.  18 
Water     Works,     Wesson, 

Miss Dec.  18 

Adv.    Dec.    18. 
Reservoir,    Manteca,    Cal.  Dec.  18 
Filter,  Danville,  111 Dec.  18 

Adv.  Dec.  18. 
Filter     Plant,     St.     Hya- 

clnthe.  Que Deo.     4 

Pumping     Unit,     Kansas 

City.    Mo Dec.  11 

Adv.   Dec.   11,    18. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 


Bids 
Close. 

Dec. 

20. 

Dec. 

22. 

Dec. 
Dec. 

22. 
22 

rtec. 

23 

Jan. 

1. 

Jan. 
Jan. 

3. 
4. 

Jan. 
Jan. 

«. 
10 

Jan. 

11. 

Jan. 

12. 

Dec.  21. 
Dec.  21. 
Dec.  22. 
Dec.  23. 
Dec.  27. 
Jan.  1. 
Jan.  4. 
Jan.     4. 


Jan.     ( 


Btrawberry  Point,  Iowa, 

Toronto,    Ont 

Lincoln,     Neb 

Kenova,    W.    Va 

VIncennes.    Ind 

Wausa.   Neb 

Kev  West,    Fla 

Loveland,    Colo 

Adv.  Dec.  18. 
Mason  City,  Iowa 

Adv.  Dec.  4. 


PROPOSED     WORK, 

Ceal  aunker— Tacema,  Wash. — 81.  Paul 
A  Taeonta  Lomber  Company  reported  oon 
elds  ring  eonslrticllng  a  large  coal  bunker 
on  their  profierty  on  Hi.   Paul  Avenue. 

BIDS     DESIRED. 

Laaw  Peata— New  York.  N.  Y.— Until 
Dae.  n,  b*  WUHaa  Williams.  Comr. 
WMsr  wmh.  Omt  *  Btoetrlclty.  for  fur- 
Mlaillag  and  daVverlng  cast  Iron  lamp 
peats,  exclaslre  of  atecl  shafts. 

•aluatrade— New  Yerti.  N.  Y.— ITntll 
Dee,  t>.  by  Cetot  Ward.  Pres.  Commls- 
ilaaira  Plulia.  Kew  York,  for  furnishing 
mAlartal  aad  eonatrnctlng  an  artificial 
granite  eoplM  en  the  newly  constructed 
apeedway  bulkhead  wall.  Borough  Man- 
hallen-    Seearlty  l<.M«. 

^Elevator— Reehaatar,  N.  Y.— ITntll  Dec. 
ft' by  r.  X.  Plfer.  R»<-y.  n-,ard  Contract 
A    aapply.    for    In*'  -  vntor:    also 

re— tmctlny   devat'  ..y    in    city 

halt      Oandall    A    -  \  rrhu.,    401 

laHwaapsr   A    Barry    liulldlng.    Rochester. 


Dec. 
Dec 

Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Jan. 
Jan, 
Jan. 


Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 

iJec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Jan. 

Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 


Bids  See  Ens, 

Close.  Record. 

Jan.  13.  Sault  Ste.  Marie,  Mich...  Dec.     4 

Jan.  14.  Charlestown,    W.  Va Dec.  18 

HYDRAULIC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Dec.  22.  Dock.     Miami,   Fla Dec.     4 

Adv.   Dec.   4,    11. 
Dec.  22.  Drainage,  Spirit  Lake,  la.  Dec.  18 
Dec.  23.  Ditch.   Pine  City.   Minn..  Dec.  11 
Dev.  28.  Ditch,       Hartford       City, 

Ind Dec.  11 

Dec.  29.  Grain  Elevator.     New  Or- 
leans,   La Dec.     4 

Adv.  Dec.  4  to  18. 
Dec.  30.  Drain.MorganHeld,    Ky...  Dec.  11 

Adv.  Dec.   11. 
Dec.  30.  Canal      Extension,      Har- 

Ungen,  Tex Dec.  18 

Dec.  31.  Breakwater,  Fort  Taylor, 

V\;\ Dec.     4 

Adv.  Dec.  4  to  18. 
Jan.     4.  State       Canal,       Contract 

73- A,   Albany,   N.    Y Dec.  11 

Jan.     5.  Wharf,      etc..     New     Or- 
leans, La Deo.  11 

Adv.   Dec.   11.   18. 
Jan.     5.     Piling,    lumber,    etc.,    for 

wharf,  New  Orleans,  La.  Deo.  11 

Adv.   Dec.    11,    18. 
Jan.     6.  Power     house     at      dam. 

Wheeling,  W.  Va Deo.  11 

Adv.  Dec.    11,   18. 

Jan.     7  Ditch,   Duluth,   Minn Dec.  18 

.iMH.     8.    Diedee,    Macaco.    China..  Nov.    6 
Jan.  10.  Ditches,      Poplar      BlulTs. 

Mo Dec.  18 

Jan.  14.  Gates  for  Dam,  Wheeling. 

W.    Va Dec.  18 

Adv.  Dec.  18. 


I 


.  Nov.  20 
.  Dec.  18 
.  Dec.  18 
.  Dec.  11 
.  Dec.  18 
.  Dec.  18 
.  Dec.  4 
.  Dec.  18 

.  Dec.     4 


Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 

Dec. 
Pec. 
Dec. 
Dec. 
Jan, 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 

Jan. 

Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
.Ian. 
.Tan, 
.Tan. 
Jan. 
Jan. 
.Feb. 


PUBLIC  BUILDINGS  AND 
SCHOOLS. 

21.   Attleboro,    Mass Nov.  20 

21.   Alton,    Iowa    Dec.     4 

21.  Fulton,  Mo Dec.  11 

21.  Pittsburgh,    Pa Dec.  18 

22.  College   Station,   Tex Dec.  11 

23.  Austin,    Tex Dec.  18 

24.  Fmsi    Youngstown,   Ohio..  Dec.     4 

24.  Buffalo,    N.    Y Dec.  18 

25.  Tulsa,     Okla Dec.  18 

28.  Orient,  Ohio  Dec.  11 

28.  Seymour,    Conn Nov.  20 

29.  Missoula,   Mont Nov.  27 

30.  St.  I'etersburg,  Fla Nov.  10 

Adv.   Nov.  20,  27. 

30.  Galveston,    Tex Nov.  27 

30.   Rldgway,  Pa Nov.  27 

30.  Somerviile,    Ohio Deo.  11 

31.  San   Jose,   Cal Dec.  18 

1.  Arlington,    Iowa    Dec.     4 

1.  Independence,   Iowa   Dec.     4 

1.  Motherwell.   Ont Dec.  11 

3.  Chicago,    111 Dec.  18 

4.  Cavlte.   P.  I Nov.  II 

4.  Greenville.    S.    C Nov.  27 

4.  Gaylord,     Minn Dec.     4 

4.  Crookston,  Minn Dec.  11 

i.  East    Cleveland,    Ohio Dec.  11 

5.  Harlan,   Iowa    Nov.  27 

5  Providence,  R.  I Dec.  18 

6.  Wheeling,    W.    Va Deo,  11 

Adv.   Dec.   11. 

10.  Titusville,    Pa Dec.     4 

Adv.    Dec.   4,   11. 

11.  Durham,    N.    C Dec.  18 

12.  Durham,  N.  C Dec.  11 

15.  Duluth,  Minn Dec.  11 

16.  Sidney,    Neb Dec.  11 

17.  Hackensack,    N.     J Dec.  11 

17.  Smithfleld.    R.    I Dec.  18 

18.  Anoka,    Minn Dec.  11 

IS.   Hnrnell.    N.    Y Dec.   11 

21.  Waterloo,   N.   Y Dec.  18 

2v.  Ashland,    Ky Dec.  18 

26  Shelby.    N.    C Dec.   18 

27  Ellensburg,    Wash Dec.  18 

1.  Oneida,     Iowa     Dec.  18 


PRIVATE  BUILDINGS. 


BRIDGES. 

21.  Atlanta,   Oa Dec      4 

21.  Phoenlxvllle,    Pa Dec'     4 

Adv.  Dec.  4  to  18. 

5i  Portland,    Ore Dec.  18 

23  Houghton,  Mich Dec.  18 

24.  Halem,  Ore Dec    18 

27.  Sacramento,    Cal.    ,  Dee'  18 

28.  Omaha,    Neb.    "..   dIc    11 

28,  Pittsburgh.    Pa. Dec    18 

80.  Defiance,    Ohio    Dec'.  18 

3  'ijwrence,  Kan Dec    18 

4.  Wadena.  Minn ...Deo    11 

18.  Knoxville,    Iowa Dec.  18 

PAVING  AND  ROADS. 

5V  ?.^y'«-  Wa»h Dec  4 

2  .  Wlldwood.  N.  J ■  Pec  11 

21.  Ocean  Grove,  N.  J...         dIc  11 

21.  New    York,    N,   Y. , .              dIc'  IS 

21.  Connecticut    Dec  18 

21  MasHachusetts "ec  IS 

22.  Rockford,     III.     ..... ..  .."dIc  11 

Adv.    Dpc.   11.  "**'•  " 

22.  Palnei^ille,    Ohio Dec  18 

23.  New   York,   N.   Y.,.,  Dec  18 

23.  .Newark,    N.    J.        Dec  IS 

27.  Opellka,  Ata      isf ^-  J? 

27.  California.    ■.::::;:: dIc  U 

30.  Dothan.   Ala.    .,         gtc  is 

crty*"N''j    °-    AHant'ic^""'  ^* 

i"H^^X"-Iii-".Ar.'.'gg 

••The  Dalle;,  Ore.. :::::; •■§*=•  II 

U.  Florence.    8.    C ......^Ic.W 


Dec.   23.  Detroit,    Mich.     . 
Dec.  27.  Beaumont,    Tex. 


. . .  Dec.  18 
. . .  Deo.  11 


NEW  INDUSTRIAL  PLANTS. 

Dec.  29.  New    Orleans,    La Deo.     4 

Adv.   Dec.   4  to  18. 
Dec.  29.  New  Orleans,  La Dec.  18 

Adv.  Dec.  18. 

MISCELLANEOUS. 

Dec.  20.  Coal,    Norfolli,    Va Nov.  20 

Adv.    Nov.    20,    Dec.    11. 

Dec.  21.  Cement,  Kansas  City,  Mo  Dec.     4 
Adv.   Dec.   4,    U. 

Dec.  21.  Transmission  Towers,  Los 

Angeles,  Cal Deo,  11 

Dec.  21.  Pumping  Engine  and 
Hose  Wagon,  Farrell, 
Pa Dec.  18 

Dec.  22.  Electric  Light  Fixtures  in 
Senate  Chamber,  Albany, 

N.  Y Deo.  11 

Adv.    Dec.    11,    18. 

Dec.  22.  Elevator,     Rochester,     N. 

Y Dec.  18 

Dec.  22.  Lamp    Posts,    New    Tork, 

N.    T Dec.  18 

Dec.  23.  Elevators,  Wa.shlngton, 

n    C    Dec.     4 

Dec.  23.  Balustrade,      New     York, 

N.    Y Dec.  18 

Dec.  23.  Street  Sweeping  Ma- 
chines,   Newark,    N.   J...  Dec.  18 

Dec.  27.  Trolley  on  Wharf,  Hous- 
ton,   Tex Dec.   18 

Jan.     3.  Garbage  Incinerator,  Fort 

Wayne,  Ind Deo.  11 

Adv.  Dec.  11. 

Jan.     8.  Rtiel    towers     Guam Nov.  In 

Apr.    1.  Memorial.    Fort    McHenry 

(P.   O.    Baltimore),   Md,.  Nov.  29 


CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


THAT  Europe  is  making  satisfactory  ar- 
rangements to  pay  for  the  enormous  quan- 
tity of  goods  being  exported  from  this 
country  is  shown  by  the  relatively  strong  posi- 
tion of  foreign  exchange.  These  arrangements 
probably  include  the  quiet  transfer  of  large  hold- 
ings in  American  securities.  Substantial  gains 
in  exchange  have  been  made  and  held  since  the 
Anglo-French  loan  was  arranged  in  the  face  of 
a  constantly  increasing  balance  of  trade  in  our 
favor.  This  balance  piled  up  at  almost 
$40,000,000  a  week  in  October,  more  than  $45,000,- 
000  a  week  in  November,  and  has  increased  at  the 
rate  of  almost  $56,000,000  a  week  for  the  first 
three  weeks  of  December. 

This  situation,  the  likelihood  of  the  adoption 
of  adequate  military  measures  to  insure  our  in- 
dustrial development  against  outside  interference, 
and  the  work  being  done  to  put  us  in  a  position  to 
compete  successfully  for  normal  foreign  trade  are 
factors  that  have  caused  the  present  crisis  with  a 
foreigrn  government  to  be  considered  with  much 
less  alarm  than  our  foreign  troubles  of  last 
spring  and  summer,  although  the  crisis  itself  is 
the  most  acute  of  the  past  decade.  In  any  event, 
it  seems  hardly  likely  that  our  difficulties  with 
Austria  can  have  any  serious  effect  on  American 
industry  or  on  construction  prospects  for  next 
year. 

Buildings 

A  private  building  contract  amounting  to 
^150,000  has  been  awarded  at  Cold  Spring,  L.  I. 
The  construction  of  a  $100,000  building  has  been 
contracted  for  at  Rochester,  N.  Y.  Contracts 
totaling  $90,000  have  been  awarded  for  con- 
structing a  school  building  at  Wheeling,  W.  Va. 
Many  building  contractors  have  been  improving 
their  acquaintance  with  Lincoln,  Neb.,  where 
three  large  building  contracts  have  just  been 
let.  One  of  these,  a  ten-story  traction  terminal, 
will  cost  $500,000.  The  contracts  for  the  Uni- 
versity of  Nebraska  chemical  building  total 
$164,000,  and  the  contracts  let  for  constructing 
a  hospital  for  the  State  medical  college  at  Omaha 
amount  to  $121,000. 

In  spite  of  the  kteness  of  the  season,  bids  are 
still  being  taken  on  much  important  building 
work.  The  projects  noted  this  week  include  a 
^100,000  high  school  to  be  let  Jan.  3  at  East 
Hartford,  Conn.;  a  three-story  school  and  a 
$200,000  armory  on  which  bids  are  asked  at  Chi- 
cago; a  $138,000  high  school  at  Vincennes,  Ind.; 
a  $100,000  parish  school  to  be  let  Jan.  15  at  St. 
Louis ;  a  court  house  at  Sioux  City,  Iowa,  and  the 
Masonic  temple  to  be  let  Dec.  27  at  Omaha,  Neb., 
which  will  cost  $300,000. 

Plans  have  been  completed  for  another  school 
to  cost  $150,000  at  Jersey  City,  N.  J.  In  New 
York  City  plans  were  filed  last  week  for  two 
apartment  houses  to  cost  $250,000  each.  An 
architect  has  been  selected  for  the  $300,000 
chamber  of  commerce  building  to  be  built  at 
Pittsburgh.     It  is  reported  that  an  open-hearth 


steel  plant  to  cost  $1,000,000  will  be  erected  at 
Ashland,  Ky.  St.  Paul  has  had  a  legacy  of 
$1,400,000  left  it  for  constructing  and  maintain- 
ing a  public  hospital.  A  warehouse  to  be  built 
at  Minneapolis  will  cost  $300,000.  A  contract 
will  soon  be  let  at  Faribault,  Minn.,  for  erecting 
a  $125,000  packing  plant.  The  new  city  hall  to 
be  built  at  Duluth  will  cost  $400,000.  A  $200,000 
court  house  is  proposed  at  Prescott,  Ariz.  A 
paper  company  contemplates  erecting  a  $500,000 
mill  at  Oregon  City,  Ore. 

Bridges  and  Roads 

No  important  paving  contracts  were  reported 
last  week,  although  a  number  of  small  jobs  were 
let  ranging  from  a  few  thousand  dollars  to  three 
contracts  awarded  at  Ontario,  Cal.,  totaling 
$74,000.  Bids  are  desired  in  New  York  City  for 
a  considerable  quantity  of  paving  material.  Con- 
tracts for  constructing  about  38  miles  of  road 
are  to  be  let  Jan.  12  at  Dadeville,  Ala.  Bids  are 
desired  Dec.  30  at  Washington,  Ind.,  for  building 
a  420-ft.  steel  and  concrete  bridge.  Contracts 
for  70,000  sq.  yd.  of  paving  will  be  let  Jan.  17 
at  Evanston,  111.  Rockford,  111.,  desires  bids  for 
constructing  an  $83,000  bridge.  Considerable 
paving  work  is  to  be  let  Dec.  30  at  Tulsa,  Okla. 
Sherman,  Tex.,  is  taking  bids  for  material  to  be 
used  in  the  construction  of  roads  for  which 
$900,000  is  available. 

It  is  reported  from  St.  John,  N.  B.,  that  the 
provincial  government  has  arranged  for  $1,700,000 
to  construct  bridges  and  a  short  railway  line. 
The  bond  issue  authorized  to  cover  paving  work 
to  be  done  by  the  Toronto  Street  Railway  Com- 
pany amounts  to  $453,000.  At  Columbia,  S.  C, 
$1,250,000  has  been  appropriated  for  road  con- 
struction. County  road  bonds  authorized  at 
Greenville,  S.  C,  amount  to  $750,000.  Road  im- 
provements contemplated  by  the  county  commis- 
sioners at  Akron,  Ohio,  will  cost  $372,000.  The 
repaving  of  Twelfth  Street,  Chicago,  for  the 
widening  of  which  a  condemnation  suit  is  pend- 
ing, will  cost  $320,500.  Highway  improvements 
contemplated  in  Milwaukee,  Wis.,  include  35 
miles  of  concrete  pavement.  A  bridge  and  earth- 
fill  approach,  the  construction  of  which  has  been 
decided  on  at  Chippewa  Falls,  Wis.,  will  cost 
$160,000.  Contracts  are  to  be  let  next  year  at 
Chillicothe,  Mo.,  for  paving  work  to  cost  $100,000. 
Road  work  to  be  let  next  April  at  Bemidji,  Minn., 
will  cost  $105,000.  The  bridge  to  be  built  at 
Mankato,  Minn.,  will  cost  $100,000  and  a  contract 
will  be  let  toward  the  end  of  next  month.  The 
sum  of  $195,000  will  be  spent  for  county  road 
improvements  next  year  at  Hillsboro,  Ore.  Plans 
have  been  approved  at  Seattle  for  paving  work 
to  cost  $200,000,  and  estimates  have  been  made 
for  additional  work  to  cost  $180,000  more. 

Waterworks  and  Sewers 

Waterworks  contracts  amounting  to  $79,000 
have  been   awarded   at   East  Youjjgstown,   Ohio. 


The  lowest  bid  received  at  Galveston,  Tex.,  for 
laying  new  water  mains  across  the  bay  was 
$92,000.  Columbia,  S.  C,  will  sell  $500,000  bonds 
for  waterworks  and  sewer  extensions.  A  fran- 
chise to  construct  a  $50,000  waterworks  system 
has  been  granted  at  Orleans,  Ind.  Waterworks 
contracts  amounting  to  $40,000  will  be  let  next 
spring  at  Chardon,  Ohio.  Waterworks  construc- 
tion bonds  amounting  to  $100,000  have  been  voted 
at  Fort  Dodge,  Iowa.  An  engineer  has  been  se- 
lected to  superintend  the  construction  of  water- 
works extensions  to  cost  $500,000  at  St.  Paul. 
An  expenditure  of  $678,000  for  laying  water 
mains  and  service  connections  has  been  approved 
at  Toronto. 

A  sewer  extension  to  cost  $110,000  has  been 
contracted  for  at  Buffalo.  The  new  sewage  dis- 
posal system  reported  on  at  that  city  will  cost 
$3,500,000.  Two  sewer  contracts  awarded  at 
Philadelphia  total  $151,000.  Houston,  Tex.,  has 
opened  bids  on  three  sewer  contracts  which  will 
cost  $43,000.  Bids  will  be  opened  this  month  for 
sewer  construction  at  Boston  and  at  Cincinnati. 
The  bond  issue  to  be  sold  by  Dayton,  Ohio,  for 
its  new  sewage-disposal  plant  amounts  to 
$250,000.  Plans  have  been  prepared  at  Greens- 
ville, Ohio,  for  a  trunk  sewer  to  cost  $60,000. 
A  sewer  system  which  will  cost  $150,000  If  being 
considered  at  Fresno,  Cal. 

Miscellaneous 

The  lowest  bid  received  at  Philadelphia  for 
the  steelwork  for  the  extension  of  the  Frankford 
elevated  line  was  $248,000.  Bids  have  been 
opened  on  a  drainage  contract  to  cost  $133,000 
at  Marion,  Ark.,  and  a  similar  contract  has  been 
awarded  at  Robstown,  Tex.,  for  $141,000.  A  con- 
tract for  the  Parley's  Canyon  dam  on  which  bids 
were  opened  recently  at  Salt  Lake  City  has  been 
awarded  at  $108,000.  The  re-lining  of  the  Ore- 
gon-Washington Railroad  &  Navigation  Com- 
pany's tunnel  at  Portland  has  been  contracted  for 
at  $400,000.  The  lowest  bid  received  Dec.  8  by 
San  Francisco  for  constructing  a  municipal  rail- 
way line  was  $150,000.  Bids  will  be  received 
Jan.  17  at  Oakdale,  Cal.,  for  irrigation  work,  in- 
cluding a  1-mile  tunnel  and  estimated  to  cost 
$100,000. 

Plans  for  two  large  New  York  State  Barge 
Canal  contracts  have  been  approved.  One,  the 
May's  Point  lock  and  dam,  is  estimated  to  cost 
$314,000,  and  the  other,  for  completing  a  section 
of  the  canal,  will  cost  $1,039,000.  The  flood- 
prevention  plans  of  Erie,  Pa.,  approved  by  the 
State  Water  Supply  Commission  will  cost 
$798,000.  Drainage  work  to  cost  $100,000  is  to 
be  let  next  month  at  St.  Petersburg,  Fla.  A  re- 
port has  been  submitted  on  a  $300,000  reclama- 
tion project  near  Des  Moines,  Iowa.  Drainage 
bonds  amounting  to  $205,000  have  been  sold  at 
Marion,  Ark.  A  $300,000  dredging  contract  is 
coming  up  for  letting  early  in  the  year  at  Tacoma, 
Wash.  Plans  for  jetty  work  which  will  cost 
$150,000  have  been  submitted  at  Venice,  Cal. 


WATERWORKS 


PROPOSED     WORK. 

Lrverpool,  N.  Y. — Construction  of  water 
•works  costing  $15,000  under  consideration. 
M.  D,  Green  may  be  able  to  give  further 
information. 

Lancaster,  Pa. — Plana  approved  by  City 
Council  for  improvements  to  the  mu- 
nicipal water  works  system  providing  for 
installation  of  two  electrically-driven  cen- 
trifugal pumps  to  cost  $60,000. 

Reading,  Pa. — Council  has  appropriated 
^31,000  for  Vjuilding  part  or  all  of  first 
unit  or  section  of  the  Hegel-Oehl  reser- 
voir. 

Windsor,  Pa. — Election  soon  to  be  held 
to  vote  $ir,,000  bonds  to  construct  water 
■works,  iriciiiding  reservoir.  Address  City 
Clerk. 

Baltimore,  Md. — Walter  E.  Lee,  Water 
Engineer,   writes   that   the   Installation   of 


water  meters  in  ail  buildings  except  two- 
story  dwellings  is  ail  newspaper  talk. 

Charleston,  S.  C. — At  election  Dec.  14 
citizens  voted  against  issuing  bonds  for 
purchase  of  plant  of  Charleston  Light  & 
Water  Company,  also  against  the  issue  of 
bonds  for  improving  the  same. 

Columbia,  S.  C. — Water  and  sewer  ex- 
tension bonds  amounting  to  $500,000  will 
be  sold  .soon  by  the  city.  G.  F.  Cooper, 
City   Clerk. 

TIfton,  Ga. — Water'  Works.  Sewerage 
and  fire  and  School  Committees  voted  to 
make  improvements  to  tlie  water  works 
costing  $21,1)00.  to  include  a  100,000-gal. 
tank  on  a  100-ft.  tower,  and  extensions 
to  the  mains;  also  to  erect  a  high  school 
costing   $35,000. 

Fort  Meade,  Fla. — Water  works,  sewer 
and  electric  light  bonds  amounting  to 
$33,000  have  been  sold. 

Covington.  La. — Election  to  be  held  .Ian. 
1  to  vote  $71,000  bonds  for  constructing 
water  works  and  sewer  systems.  Plans 
provide  for  steel  tower  tank  125  ft.  high. 


capacity  100,000  gal.,  concrete  reservoir, 
capacity  100.000  gal.,  for  fire  protection, 
two  80-hp.  oil  burning  engines,  for  pump- 
ing. 

Pass  Christian,  Miss. — Board  of  Alder- 
men and  the  Mayor  decided  to  issue  $95,- 
000  municipal  improvement  bonds,  includ- 
ing $-15,000  for  water  works  and  fire  pro- 
tection; $30,000  for  improving  streets. 

Wesson,  Miss.— Water  and  light  bonds 
amounting  to  $18,000  have  been  sold  by  the 
Mayor.  Bids  for  constructing  the  system 
will  be  opened  Jan.  4. 

Georgetown,  Ky. — City  Council  reported 
to  be  considering  construction  of  electric 
light  iilant  and  water  works  system. 

Chardon,  Ohio. — Chardon  Water  Works 
Co.  (C.  H.  Tilton,  Secy.)  will  let  contracts 
in  spring  of  1910  amounting  to  $40,000. 

BIckneil,  Ind. — City  Council  has  granted 
a  franchise  to  George  W.  Harr,  South 
Bend,  to  construct  and  operate  water 
works  plant;  have  daily  capacity  2,000,000 
gal  ;  cost  about  $150,000. 


Orleans.  Ind. — Ordinance  passed  grant- 
ing franchise  to  J.  B.  Marvin,  Frankford, 
Ind.,     to     construct     water    works;     cost 

$50,000. 

South  Bend,  Ind. — Water  works  bonds 
amountine:  to  $25,000  will  be  sold  Dec,  2> 
by  City  Comptroller. 

Monroe.  Mich. — Construction  of  filtra- 
tion plant  in  connection  with  the  water 
works  reported  under  consideration.  Ad- 
dress Mayor. 

Saginaw,  Mich. — Citizens  voted  against 
constructing  new  consolidated  pumplns 
station,  with  filtration  and  softening  plant 
and   necessary  connecting  mains. 

Fort  Dodge,  Iowa.— Citizens  voted  to 
issue  $100,000  bonds  for  constructing 
water  works.  Burns  &  McDonnell,  Kui- 
sas  City,  Mo.,  Engineers. 

St.  Paul,  Minn. — W.  N.  Jones,  of  Minne- 
apolis, engaged  to  superintend  construc- 
tion of  the  $500,000  Improvements  to  the 
city's  water  supply  system. 
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Tss.— KOUowInc  are  bida 
!>•«.  >  by  City  Comml—lop  ror 
kunac  pip*  Air  Mw  auboMrmd  wa(«r  main 
•croM  a«l««Maa  Bay:  la)  kiylnc  tlOg  Un. 
R.  nlpa  wltk  Um  uaa  of  b«U  and  aptcoc 
latauT  (b>  layinc  MM  Un.  ft.  pipe  w-Ith 
■•a  o(  iUxiMe  lolnu  on  even'  alxih  sec- 
Uoa  of  pipe  and  th«  um  of  bell  and  aulsot 
iolats  OB  aH  ottMr  aacUona:  (c)  aatvlnc 
approxlnaaia^  MM  Un.  f(.  pipe  now  on 
bay  bottom  and  laylac  that  and  aiifflcient 
B«w  plpa  to  amka  *1M  Un.  ft.  with  the 
•setaMvo  oaa  of  ball  and  aplsol  joints; 
(«)  MMac  old  plpa  and  laytnx  It  with  the 
una  of  flaalbia  iolata  on  every  sixth  sao- 
Itoo  and  bcU  and  spigot  Joints  on  the  re- 
mainder: Oaorsa  A.  Qrean.  Qreen  Bay, 
Wis.,  la)  Mt.47».  (b)  t47.7&0.  (c>  »3  per  ton 
COr  aahnn  plus  liS,478.  (d)  IS  per  ton 
phM  U'MM.  aU  bIda  lor  aalvace  being 
made  ^a  a  basis  of  IStt  tons:  WllUam 
Moore.  Tasas  City,  (a)  US.01S.  (b)  144.781. 
(e)  tlM  par  ton  aalvan  plus  $43,720.  (d) 
•X.««per  ton  plus  »43.i74:  John  C.  Under- 
wood. Houston,  (a)  t4<.460:  laaac  Heffron, 
Oalvastoo.  (a)  tS4.Ml.  lb>J5I.4(*.  (c)  $8.75 
par  ton  aalvaca.  phis  |S>,(71,  (d)  88.7S  per 
ii»  aahraf*  phu  tM.SU.  A  supplemental 
bid  of  t7I.ltt  lo  do  the  work  under  cer- 
tain eaadmoBS  •paelflad  at  length,  E:d- 
ward  QlUan  Doek.  Dradga  ft  Construction 
Ooinaar.  Raela*.  Wla..  (a)  883.636,  (b) 
tTXnC,  (e)  tU  par  ton  salvage  plus  $62,- 
<M.  Id)  fit  par  ton  plus  $7I.tt6. 
An  tMB  opened  for  constructing  the  Alta 
ler  hare  lieen  rejected.  New 
are  to  be  prepared  and  bids 
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w— •»••.  Ore.  —  Contract  reported 
awarded  v.  R.  Dennis,  Lewis  Building, 
Portland,  for  constructing  water  works 
about  3  miles  long,  at  $7,500. 

Mltwaukle,     Ora. — Following    are     four 
lowest  bids  opened  Dec  14  by  City  Coun- 
^1  for  water  works:     Gleblsch  tc  Joplln, 
land.  iXlS42:  Jenks  &  Oardner,  Ore- 
aty.  ttlMt:  Oakar  Huber,  PortUnd, 


Portland.  tXlS42:  Jenks  &  Oardner,  Ore- 
fpn  aty.  ttlMt:  Oakar  Huber,  PortUnd, 
n4.M*:     Standlfar,     Clarkson     Company, 
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PROPOSED     WORK. 

Buffalo,  N.  Y.— Frank  C.  ToUes,  DUt. 
'naar,  of  International  Joint  Commls- 
baa  submitted  a  report  on  BulTalo 
aawaca,  recommending  a  tentative  ex- 
penditure of  $3,&00,000  for  Improvements 
In  method  of  disposing  of  sewage.  The 
plan  favored  Is  reported  to  provide  for 
creation  of  three  sewage  disposal  plants 
and  estabUshment  at  common  points  of 
sewer  outlet  to  a  large  trunk  sewer. 

Patchaaue,  L.  I.,  N.  Y.— State  has  ap- 
proved pbns  for  the  proposed  sewage  dla- 
poaal  plant. 

Kane,  Pa, — Borough  Is  considering  ex- 
landlng  sewerage  system. 

Port  Meade,  Fla.— See  "WaUr  Works." 

Oalneavllle,  Fla.— Contract  wlU  be  let 
about  Uarch  for  paving  to  cost  $25,000, 
and  sanitary  sewers,  $13,000.-  O.  H. 
Calma,  City  Engr. 

Jackaenvllle,  Pla.— Reported  municipal 
Improvaments  bonds  amounting  to  $250,000 
win  ba  sold  Dec  »  by  Board  Bond  Trus- 
laaa.  tUt.OOO  will  be  used  for  sewers 
aad  drains  and  the  reft  for  paving. 

Dayton,  Ohio.— About  Jan.  IS  Manning 
B.  Shannon,  Finance  Commissioner,  will 
sail  |SM,MO  sewage  disposal  plant  bonds. 

Ofoativlila.  Ohlo,-Maiy  Engineer  Horn 
kaa  prepared  plans  for  the  proposed  trunk 
aewar  aad  lalarals  to  coat  about  $80,000. 

MNtard.  OHIO.— State  Board  of  Health 
kaa  direeted  yUlage  to  construct  a  general 
newer  system. 

AMaa,  III.— Plans  being  considered  for 
tlM  bolMlMC  of  the  proposed  Shields  Street 
aewar,    Addreaa  City  Engineer. 


a.  Wis.— Council  has  decided  upon 
an  artesian  water  stipply. 
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Mlnn.- Reported  all  bids 
Msnid  rseaatly  by  State  Board  Control, 
IM.  RaoL  for  oonstructing  the  State  Hos- 
pital aewer  have  been  relected.  Plans  are 
to  be  ctiangad  and  new  bida  aaked. 

OataavW*.  Ton.— Sewer  bonds  amount - 
las  to  fXlMO  have  been  voted  by  the 
dtliena.  Contracts  soon  to  be  let  for 
eeostntctlng  the  system.  Address  City 
Clerk. 

Prosoo,  Csl,— TenUUve  plans  being 
piapaiad  by  City  Engineer  for  storm 
sewer    ayslam     and     for    exteosiona     to 

iltanr  sawcr  system.     An  (taction  wlU 

ImM  lo  TOM  lli«,OM  bonds  for  these 
aaata. 

■IDS     OKSIRCO. 
Breofclyn,  N.  Y. — Until  I>ec.  30.  by  Louis 
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South  Orange,  N.  J.— Until  Dec.  28,  by 
Township  Committee  (Chas.  A.  Cross, 
Chnin.),  for  constiuotins  sewer  in  Summit 
.\ve.  to  consist  of  1,000  ft.  8  In.  pipe,  2 
line  manholes,  flush  tank,  etc.  Edmune 
K.  llalsey,  164  Market  St.,  Engr.,  Newark. 

Cincinnati,  Ohio,— Until  Dec.  27,  by 
Parke  S.  Johnson,  Secy.  Dept.  Pub.  Serv- 
ice, for  constructing  sewers  in  Cutter  and 
Race  Streets  and  Butterfleld  Avenue. 

Springfield.  Ohio. — Reported  desired 
until  Dec.  27  for  constructing  two  storm 
sewers  and  one  connecting  sewer.  Chas. 
E.  Aahburner,   City  Manager. 

Chicago,  III.— Until  Dec.  29,  by  Depart- 
ment Public  Works  (W.  R.  Moorhouse, 
Comr.).  for  furnishing  and  delivering  to 
City  Pipe  Yards,  for  year  1916,  sewer  pipe 
and  flttlngs. 

Hampton,  Iowa,— Until  Jan.  4  (readver- 
tisemeut)  by  P.  S.  Van  Pelt,  City  Clerk, 
for  constructing  sanitary  sewerage  sys- 
tem. 

Strawberry  Point,  Iowa.— Later  official 
reports  state  until  Jan.  7  by  Town  Clerk 
for  constructing  25,000  ft.  6,  8  and  10-in. 
pipe  sewer,  and  a  disposal  plant;  cost 
$14,000  and  $5,500  respectively.  M. 
Tachirgi  &  Sons,  Englneera,  Cedar  Rapids. 

Chino,    Cal. — See   "Paving  and    Roads." 


PRICES     AND     LETTINGS. 
iclndicatea  award  of  contract. 

'^^Boston,  Mass, — Following  are  three 
lowest  bids  opened  Dec.  15  by  Board  Pub- 
Uc  Works  for  constructing  Davenport 
Brook  Sewer:  William  J.  Brady,  West 
Roxbury,  $29,871  (awarded  contract) :  J. 
J.  Couglilin  Company,  43  Tremont  Street, 
Boston,  $31,408;  Antony  Cefalo,  316  Bel- 
grade Avenue,   Boston,   $31,786. 

-A^New  Bedford,  Mass, — Contract  award- 
ed by  Board  of  Aldermen  to  American 
Sewer  Pipe  Company,  30  Church  Street, 
Sevi  York,  at  $9,115,  for  furnishing  seg- 
ment sewer  blocks. 

-A-Buffalo,  N.  Y, — Contract  awarded  J.  F. 
SUbell  Contracting  Company,  1127  Niag- 
ara Street,  for  constructing  an  extension 
to  Swan  Street  sewer  at  $110,000. 

-^Camden,  N,  J, — Contract  awarded  W. 
Penn  Carson,  Camden,  for  laying  sewer 
pipe  Jlne  In  Pensauken  Township  at  $10,- 
000. 

-A-Rldgefletd  Park,  N.  J.— Contract 
a wa riled  Di  NapoU  &  Toriello  Construc- 
tion Co..  11  West  Broadway,  Hackensack, 
for  constructing  sewer  system  in  West 
View  Section  requiring  approximately 
19,707  lln.  ft.  8  to  15  in.  vitr.  clay  pipe 
sewer,  80  manholes,  etc.  (bids  opened 
Dec.  7).     M.  D.  Starker,  Village  Clk. 

^Philadelphia,  Pa. — Contracts  for  main 
sewers  (bids  opened  Dec.  8)  awarded  by 
Department  of  Public  Works  as  follows: 
Packer  Street,  sewer  8  ft.  x  12  ft.,  rein- 
forced concrete,  length  1688  ft.,  to  Can- 
trell  Construction  Co.,  Real  Estate  Trust 
Bidg.,  for  $75,000.  Rock  Run  sewer  ex- 
tension in  Seventh  Street,  etc.,  from  9  ft. 
to  10  ft.  in  diameter  of  brick,  length 
2385  ft.  to  Robert  Higgins,  4642  Lancaster 
Street,  for  $76,000. 

ASouth  St.  Paul,  Minn, — Following  are 
four  lowest  bids  opened  Dec.  6  by  J.  N. 
Stevenson,  City  Auditor,  for  constructing 
4300  ft.  15  to  36-in.  sewer:  Tanner 
Brothers,  St.  Paul,  $24,490  (awarded  con- 
tract); E.  T.  Webster,  St.  Paul,  $25,712; 
J.  Connolly,  St  Paul,  $25,712;  Pastoret 
Construction  Company,  Duluth,  $27,444. 

Houston,  Tex. — Following  are  four  low- 
est bids  opened  Dec.  13  by  City  Commis- 
sioners for  constructing  sewers:  ■ 

Leeland  Avenue  and  Andrew  Street 
sewer:  F.  D.  Horton  &  Son,  $23,928; 
Freund  &  Quoy,  $24,736:  Horton  &  Hor- 
iS?'»S°"*'°"-  W4,932;  and  Davis  Brothers, 

tiP??'."",^  ^."^'^  streets:    Davis  Brothers, 

Horton,  $13,296;  and  Freund  &  Quoy, 
913,341. 

.r^*!*,?' Jl'l '"^  constructing  sewer  Ut- 
A.''aal^in"S{'$776?.  ^""""^  ""  '"""  ^^ 

San  Franclaeo,  Cat.— Following  are 
SL"?,!  ''JJ'f^f  Hi*  .opened  recently  by 
Board  .Public  Works  for  constructing 
"wers  In  South  Bay  View  District:  Tib? 
7m"  '^1?*"?'^  r'""P.''"i''  ^^"  Francisco,  $37,- 
Tw:.mu.f;  A**""'  "y";  Karl  Ehriiart, 
Twentieth  Avenue  and  Kirkham,  $41,665 
h.  <).  Churchill.  Secretary  Board 

*Toronto,  Ont.— Contract  for  construct. 
Ing  sewer  In  West  Toronto  Division    two 

SViil't"  ';/""  "'•  ^',^'i  Avenue  and  klSe 
Street,  etc.,  awarded  Jennings  &  Rosa 
Toronto,  at  $22,000.  "' 


White  Plains,  N.  Y,— The  Bd.  Supervis- 
ors directed  County  Engineer  to  prepare 
plans  for  a  county  bridge  to  be  con- 
structed over  Bronx  River  between  Yonk- 
ers  and  Tuckahoe,  cost  $10,000;  also  one 
over  Croton  River  at  Harmon,  cost  $37,000. 


Gulfport,       Miss. — See 
Roads." 


"Paving       and 


Bedford,  Ind, — About  $16,000  Lawrence 
County  Bridge  bonds  sold  by  County  Au- 
ditor. 

Centervllle,  Iowa. — Plans  being  pre- 
pared for  pony  truss  bridges  as  follows: 
One  50  x  20  ft.,  three  50  x  16  ft.,  concrete 
floor  and  abutments,  and  one  S3  x  16  ft. 
with  concrete  floor  erected  on  old  abut- 
ments. Contract  to  be  let  early  in  the 
new  year.  A.  H.  Wltliington,  County 
Engineer,   Centervllle. 

Fort  Dodge,  Iowa. — Plans  being  pre- 
pared for  following  pony  truss  bridges — 
one  80  x  18  tt.  and  one  50  x  18  ft.,  and 
one  37  x  18  ft.  beam  span  bridge,  all  with 
concrete  floors  and  abutments;  also  one 
60  X  18  ft.  skew  pony  truss  and  one  40  x 
16  ft.  pony  truss,  both  with  wood  floors, 
and  concrete  abutments;  also  one  38  x  20- 
ft.  concrete  deck  girder  bridge.  Con- 
tract will  probably  be  let  in  February. 
G.  P.  Smith,  County  Engineer,  Fort 
Dodge. 

Humboldt,  Iowa. — Plans  being  prepared, 
for  four  beam  bridges  with  concrete  floor 
and  abutments,  one  24  x  16  ft.,  two  32  x 
16  ft.  and  one  20  x  20  ft.;  also  a  concrete 
slab  span  20  x  18  ft.  skewed  and  one  con- 
crete slab  span  18  x  18  ft.  H.  N.  Le- 
greid.  County  Engineer,  Humboldt.  Con- 
tract will  be   let   early  in   the   new   year. 

Jefferson,  Iowa. — Plans  being  prepared 
for  two  22  X  17  ft.,  one  20  x  16  ft.  con- 
crete slab  span  bridges  and  one  32  x  18 
ft.  concrete  deck  girder  span  skewed 
bridge.  Contract  will  be  let  early  in  the- 
new  year.  H.  W.  Thomas,  County  En- 
gineer, Jefferson. 

Chehalls,  Wash. — County  Commission- 
ers desire  plans  for  a  210-ft.  steel  bridge 
over  Cowlitz  River,  either  concrete  abut- 
ments or  steel  tubing.  Cost,  approxi- 
mately, $20,000. 

San  Andreas,  Cal, — Bd.  Supervisors 
voted  to  construct  a  concrete  bridge  over 
Calaveras  River  between  North  -Branch 
and  San  Andreas. 


City,     Utah.— See    "Electric 


"•  -P*"."^-  .Boroo|»  free.,  for  furnlahing 
and  dattrarlBC  tW  Mt  tons  quicklime  to 
the  aararal  aowace  dtapoaal  works  In  the 
"*~*~*"-al»t*and     Thlrty-Orst     Wards, 


^U  IJjr  toa  aad  U-n^prr  lb.  tar  M- 

*rranlifarl.  •H.—9oabae«  awarded. Cki- 

vly  aanaaad  terricvry.  at 


al_BriOOklyn,  for  year  1»1«;  also 


HoigllM    Ooal    CiiMpiw.    Chlaaao 
HaiiMMc  IB^  tar  fiytos  watsr  oalnsin 


^^^t _ _ 

nmiliWas  and  deKve'rlDiir  manbole'hwds 
and  eOToni,  etc,  to  Borcao  of  Sewers  for 
year  ItU. 

^•j'"ff^*'i.  ^-—Lalar  oOeial  reports 
sttte   Bate  t>cc.    «   for  eeimtvcVhg^M. 

••T"**  llfSf^  P"*"*-  CI'**  Polls.  En- 
gineer, M  Cboreb  Street,  New  Tork. 


BRIDGES 


PROPOSED     WORK, 
tm<m.  ^°""'''       Commissioners,       New 


Salt    Lake 

Railways." 

St.  John,  N,  B, — It  Is  reported  the  Pro- 
vincial Government  has  arranged  for  a 
bond  issue  of  $1,700,000  for  constructing 
bridges  and  constructing  Valley  Railway. 

Ottawa,  Ont.— Steel  bridge  at  St.  Patrick 
Street  to  cost  $90,000,  contemplated  in  the 
new  year.  L.  M.  Hunter,  Roadway  Engi- 
neer. 

BIDS     DESIRED. 

Washington,  Ind. — Reported  desired 
until  Dec.  30,  by  County  Commissioners, 
for  constructing  steel  and  concrete  bridge 
with  two  160-ft.  spans  and  two  5Q-ft. 
spans  across  Wliite  River  at  Harrlman's 
Ferry.     L.    S.   Core,  Co.  And. 

Rockford,  III,— Until  Jan.  26  by  H.  J. 
Gallagher,  Chairman  Street  and  Alley 
Committee,  for  constructing  a  reinforcedi 
concrete  bridge  over  Rock  River  at  Mor- 
gan Street,  cost  $83,000,  advertised  in 
Engineering  Record.  Edwin  Main,  City 
Engineer. 

Omaha,  Neb. — Reported  desired  until 
Dec.  31,  by  County  Commissioners  (Frank 
Dewey,  Clk.)  for  constructing  and  repair- 
ing bridge  during  year  1916. 

Fort  Benton,  Mont. — Until  Jan.  20,  by 
County  Surveyor,  for  a  single  span  steel 
truss  bridge,  180  ft.  long,  known  as  "Teton 
River  Bridge,"  advertised  in  Engineering 
Record. 

Ft,  Worth,  Tex. — Local  reports  State 
until  Jan  3,  by  (Commissioners  Court,  for 
reconstructing  Park  St.  bridge  over  Trin- 
ity River,  cost  $7,500.  H.  P.  Hayes  Co., 
Engr. 

Oklahoma  City,  Okla. — Until  Jan.  4  by 
M.  Cornelius,  Co.  Clk.,  for  constructing 
12  bridges. 

Sandpoint,  Idaho, — Reported  desired 
until  Jan.  15,  by  Clerk  County  Commis- 
sioners, for  steel  superstructure  and  piers 
for  bridge  over  Pend  d'Oreille  River  at 
Priest  River,  to  consist  of  two  200-ft. 
camel  back  trusses  and  40  bents  of  pile 
trestle;  substructure  will  be  piling  and 
concrete,  and  cost  $3,000;  superstructure, 
$22,000.  C.  J.  Chafllns  Co.,  Engrs.,  Sand- 
point. 

Tucson,  Arlr, — Until  Jan.  15  by  L.  O. 
Cowan,  City  Clerk,  for  constructing  a  re- 
inforced concrete  bridge  and  removing 
present  steel  bridge  over  Santa  Cruz  River 
at  Congrress  Street. 

PRICES     AND     LETTINGS. 
irindicates  award  of  contract. 

New  York,  N.  Y, — Following  are  four 
lowest  bids  opened  Dec.  9  hy  P.  J.  H. 
Kracke,  Commissioner  of  Bridges,  for 
constructing  Unionport  Bridge  over  West- 
chester Creek:  Rogers  &  Haggerty,  Inc., 
152d  Street  and  Harlem  River.  $195,511; 
Wm.  J.  Rodgers,  271  W.  125th  Street, 
$199,339;  Holton  D.  Robinson,  215  W.  125th 
Street,  $208,103;  Holbrook,  Cabot  &  Rol- 
lins, 52  Vanderbllt  Avenue,  $218,781. 
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■^Pennsylvania. — Contract  awarded  by 
State  Highway  Department,  Harrlsburg, 
for  constructing  a  concrete  and  steel 
bridge  on  State  Highway  Route  No.  2ii8, 
at  Station  140,  near  Kearsearge,  Erie 
County  (bids  opened  Dec.  15),  to  B.  W. 
Blystone,  Cambridge  Springs,  at  ?5,120. 

•^Philadelphia,  Pa. — Following  are  four 
lowest  bids  opened  Dec.  14  by  Department 
Public  Works  for  constructing  the  Dia- 
mond Street  bridge  over  Pennsylvania 
R.  R. :  Cantrell  Construction  Company, 
Philadelphia,  $60,715  (awarded  contract); 
Keystone  State  Construction  Company, 
$62,500;  Bran  &  Stuart,  $64,000,  and  F.  J. 
Boas,  $72,500. 

-t^Pottsvllle,  Pa. — Contract  for  construct- 
ing bridge  over  railroad  tracks  at  St.  Clair 
Yards  reported  awarded  by  Philadelphia 
&  Reading  R.  R.  Co.  to  Keystone  Struc- 
tural Co.,  Philaelphia. 

♦Norfolk,  Va. — Contract  for  constructing 
bridge  over  Tanner's  Oeek  on  Jamestown 
Boulevard  reported  awarded  by  Norfolk 
County  Road  Bond  Commissioners  to  Al- 
sop  &   Pierce,   Newport  News,  at  $28,780. 

•Pembroke,  Va. — Contract  for  con- 
structing bridge  across  New  River  at 
Pembroke  awarded  by  County  Commis- 
sioners at  Pearisburg  to  Virginia  Bridge 
&  Iron  Company,  Roanoke,  at  $17,000.  F. 
E.   Snidow,   County  Clerk. 

•Detroit,  Mich.  —  (Contract  awai-ded 
Candler  Dock  &  Dredge  Company,  305 
Moffat  Building,  Detroit,  for  wrecking  the 
burned  Belle  Isle  Bridge  at  $4,250,  plus 
approximately  800  tons  of  salvaged 
wrought   iron. 

•Wathena,  Kan. — Contract  for  con- 
structing Peters  Creek  Bridge  over  Peters 
Creek  (bids  opened  Dec.  7)  awarded  by 
County  Commissioners,  Troy,  to  J.  H. 
Wagenknecht,  Wathena,  at  $5,744. 

•Tekamah,  Neb.— Contract  awarded  H. 
J.  Cathros  Company,  Omaha,  for  concrete 
culverts  at  $21,330.  Unit  figures:  Stone 
concrete.  $10.89;  gravel  concrete,  $9.75; 
steel  bars,  2.7  cts.  Engineers,  Towl  En- 
gineering Co.,  1122  City  National  Building, 
Omaha. 

•Dallas,  Tex. — Contract  for  conslruct- 
Ing  60-ft.  girder  bridge  across  Bachman 
Creek  for  Dallas  Countv  awarded  Klein 
Brothers  Company,  Dallas,  at  approxi- 
mately  $4,500. 

•Carson,  Wash. — Contract  for  con- 
structing bridge  over  Wind  River  near 
Carson  awarded  by  Countv  Comrs.  at  Ste- 
venson to  Coast  Bridge  Co.,  Portland,  at 
$12,430   for  steel   spans. 


PAVING  AND  ROADS 


PROPOSED     WORK. 

Manchester,  Conn. — The  Bd.  Selectmen 
contemplates  spending  about  $30,000  for 
constructing    sidewalks. 

Bayonne,  N.  J. — City  Engineer  instruc- 
ted to  prepare  plans  and  specifications  for 
improving  18  streets. 

Newton,  N.  J.— Bd.  Freeholders  directed 
Harry  Snook,  County  Engineer,  to  make 
survey  of  road  through  Loomis  Meadows. 
Construction  of  a  5-mile  road  known  as 
the  Ross's  Corner  Sussex  Road  is  contem- 
plated. 

Baltimore,  Md.— Paving  Commission  will 
soon  let  contracts  for  paving  Bond,  Fleet, 
Bush,  Russell,  Scott,  Wicomico.  Calhoun, 
Ramsey,  Mosher,  Gilmor,  Hollins  Streets, 
Columbia,   Wilkens,  Frederick  Avenues. 

Norfolk,  Va.— The  Virginia  Railway  & 
Power  Co.  will  pave  Granby  Street  be- 
tween Queen  ai.d  Eighteenth  Streets,  esti- 
mated cost  $45,000. 

Morgantown,  W.  Va.— About  $304,803 
Morgan  Dist.  Good  Road  bonds  sold  by 
County  Court. 

Atlanta,  Ga.— The  surfacing  of  Ivy 
Street  with  asphalt  is  contemplated  by 
city,    cost    $13,600. 

TIfton,  Ga. — About  $30,000  is  to  be  spent 
by  city  for  paving  portions  of  Main,  First 
and  Third  Streets. 

Gainesville,  Fla — Citizens  voted  to  pave 
with  brick  University  Avenue. 

Gainesville,  Fla. — See  "Sewerage  and 
Sewage  Dispo.sal." 


Pass      Christian, 
Works." 


Miss. — See 


"Water 


Columbus,  Miss. — About  $50,000  bonds 
for  road  improvements  in  Dist.  No.  4  sold 
by  Bd.  County  Supervisors. 

Gulf  port.  Miss. — Road  and  bridge  bonds 
for  $200,000  will  be  sold  Jan.  3  by  County 
Board  Supervisors. 

Montrose,  Miss. — Citizens  of  northwest 
section  of  Jasper  County  voted  bonds  for 
road    improvements. 

Akron,  Ohio. — The  expenditure  of  about 
$372,000  for  road  improvements  in  Sum- 
mit County  is  contemplated  by  County 
Commissioners. 

Defiance,  Ohio. — Bd.  County  Comrs. 
voted  to  issue  $25,000  bonds  for  Improv- 
ing county  roads. 

Wapakoneta,  Ohio. — Street  improvement 
bonds  for  $17,000  will  he  sold  Jan.  3  by 
Fred.  A.   I'llpfel,  City  Auditor. 


West  Salem,  Ohio. — Paving  bonds  for 
$24,400  will  be  sold  Jan.  10  by  G.  F.  Read, 
Clk   of  Council. 

Wooster,  Ohio. — Street  improvement 
bonds  for  $8,057  will  be  sold  Dec.  29  by 
Fred.  E.  Faber,  City  Auditor. 

South  Bend,  Ind. — County  Commission- 
ers considering  constructing  3-niile  gravel- 
road  in  Penn  Township,  cost  about 
$18,600. 

Hastings,  Mich. — The  City  Council 
voted  $17,500  bonds  for  paving  Michigan 
Avenue   with   cement. 

Pontiac,  Mich. — Contract  will  be  let 
abbut  Feb.  15  for  paving  as  follows:  7712 
sq.  yd.  asphaltic  concrete  or  brick  on 
Franklin  Road,  cost  $19,133;  8700  sq.  yd. 
concrete  pavement  on  Elizabeth  L  Road, 
Section  A,  cost  $4,149;  Section  B,  $11,215; 
asphaltic  concrete  or  brick,  6586  sq.  yd., 
on  W.  Pike  Street,  cost  $15,468;  4078  sq. 
yd.  on  W.  Lawrence  Street,  cost  $8,898; 
1258  sq.  yd.  Patterson  Street,  cost  $3,428, 
and  Garland  street,  1270  sq.  yd.,  cost 
$3,521;  3826  sq.  yd.  brick  on  William 
Street,  cost  $9,209.  Wm.  J.  Fisher,  City 
Engr.    Leman  A.  Cambrey,  City  Clerk. 

Chicago,  III. — A  condemnation  suit  is 
now  on  for  the  widening  of  Twelfth 
Street.  If  the  street  is  widened  as  the. 
result  of  this  suit,  a  portion  from  Mich- 
igan Avenue  to  Wabash  Avenue  is  to  be 
paved  with  creosoted  wooden  blocks  at 
an  estimated  cost  of  $13,500,  and  another 
portion  from  Canal  Street  to  Ashland 
Avenue  paved  with  granite  blocks  at  an 
estimated  cost  of  $307,000.  No  action  on 
awarding  contracts  will  be  taken  until 
suits  are  settled.  M.  J.  Faherty,  Presi- 
dent Board  Local  Improvements. 

Milwaukee,  Wis. — Highway  improve- 
ments in  Milwaukee  County  for  1916  in- 
clude about  35  miles,  mostly  concrete, 
W^ashlngton  Boulevard,  about  %  mile  will 
be  paved  with  asphalt. 

Albert  Lea,  Minn. — Reported  city  con- 
templates laying  about  five  blocks  of  pav- 
ing in  residence  district  and  building  a 
sanitary  sewer;  cost  $20,000.  William 
Barneck,  City  Enginer. 

About  $35,000  will  be  spent  by  the 
county  in  improving  roads,  consisting  of 
grading  and  a  small  amount  of  graveling. 
E.  V.  H.  Brown,  Dist.  Engineer,  Highway 
Commission,  Albert  Lea. 

BemidJI,  Minn. — Contracts  will  be  let 
about  April  for  road  construction  costing 
$105,400.  Roy  K.  Bliler,  District  Engi- 
neer,  Bemidji. 

Duiuth,  Minn. — Park  Point  residents 
have  petitioned  the  Council  to  pave 
Minnesota  Avenue  from  Twelfth  to  Forty- 
third  Street. 

Faribault,  Minn. — County  Commission- 
ers propose  spending  $65,000  next  season 
in  improving  county  roads.  J.  A.  Prior, 
of  Owatonna,  District  Engineer  Highway 
Commissioners. 

Northfield,  Minn.— Paving  six  blocks  in 
the  business  district,  probably  with  creo- 
sote block,  is  contemplated  by  city.  F. 
O.   Rice,  City  Engr. 

Owatonna,  Minn. — About  $40,000  will  be 
spent  next  season  by  the  county  in  im- 
proving roads.  M.  J.  Parcher,  County 
Auditor. 

Wells,  Minn. — About  six  blocks  of  the 
business  district  will  be  paved  next  sea- 
son. Creosoted  block  is  favored.  J.  A. 
Culshaw,  Superintendent  Light  and 
Water. 

Lincoln,  Neb. — Contract  will  be  let  in 
the  spring  by  County  Commissioners  for 
about  6  to  8  miles  of  fiber  brick  paving. 
A.   H.  Egren,  County  Surveyor. 

MInot,  N.  D. — Central  Avenue,  East 
Third  Street,  S.  E.,  in  all  about  15  blocks, 
are  to  be  paved.  E.  J.  Thomas,  Engineer, 
Minot,     A.  D.  Hagenstein,  City  Auditor. 

Billings,  Mont. — City  Council  consider- 
ing paving  N.  Thirtieth  Street;  cost  about 
$38,520. 

Chlliicothe,  Mo. — Contracts  to  be  let  in 
the  new  year  for  about  $100,000  worth  of 
paving.    Address  City  Clerk. 

Little  Rock,  Ark. — It  is  proposed  to 
pave  with  water  bound  macadam  and  oil 
later  on  portions  of  Lee  and  Fairfax  Ave- 
nues and  Charles,  Locust  and  other 
Streets,  and  constructing  concrete  com- 
bined curb  and  12  in.  or  18  in.  gutter, 
about  48,000  lin.  ft.  This  work  is  in  Little 
Rock  Street  Improvement  District  No.  244 
and  Pulaski  Heights  Street  Improvement 
District  No.  9,  and  will  cost  about  $50,000. 
Contract  will  be  let  in  about  60  days. 
Dickinson  &  Watkins,  State  Bank  Build- 
ing,  Little  Rock,   Engineers. 

Pine  Bluff,  Ark.- J.  H.  Thach.  Fordyce, 
reported  interested  in  45-mile  road  con- 
templated between  Pine  Bluff  and  For- 
dyce. 

Stuggart,  Ark. — City  will  spend  $30,000 
on  concrete  streets.  Fred.  W.  Towl,  Engi- 
neer. 

Pomeroy,  Wash. — City  Council  is  about 
to  let  contracts  for  paving  two  of  the 
principal  streets. 

Seattle,  Wash. — Contract  will  soon  be 
let  by  Bd.  Public  Wks.  for  constructing 
concrete  sidewalks  on  W.  Fifty-eighth 
Street  and  Twenty-ninth  Avenue. 

Contract  about  to  be  let  by  Bd.  County 
Comrs.  for  constructing  2  niiles  highway 
between  Hazel  wood  and  Newport.  Byron 
Phelps,  Clerk  County  Comrs. 


Board  Public  Works  approved  plans  pre- 
pared by  City  Engineer  for  paving  East 
Marginal  Way;  cost  approximately  $100,- 
000. 

Plans  approved  by  Board  of  Public 
Works  for  grading  "Thirty-second  Avenue 
West  and  other  streets  at  an  estimated 
cost  of  $100,000.  City  Engineer  A.  H. 
Dimock  has  submitted  to  Board  of  Pub- 
lic Works  estimates  of  cost  of  filling  and 
planking  Ninth  Avenue  South  from 
Massachusetts  Street  to  Seattle  Boule- 
vard; Seattle  Boulevard  from  Eighth  to 
Ninth  Avenue  South;  Seventh  Avenue 
South  from  Seattle  Boulevard  to  Charles- 
town  Street;  Sixth  Avenue  and  Eighth 
Avenue  South  from  Massachusetts  to 
Stacy  Street,  and  Holgate,  Walker  and 
Stacy  Streets  from  Sixth  to  Ninth  Avenue 
South,  at  $180,000. 

Contract  about  to  be  let  by  Bd.  Pub. 
Wks.  for  paving  Harrison  Street  with 
wood  block,  cost  about  $16,000;  also  W, 
Wheeler  Street  with  asphalt  and  Second 
Avenue,  West,   with  sandstone  blocks. 

Spokane,  Wash. — Contracts  will  soon  be 
let  by  County  Comrs.  for  constructing 
following  roads:  Sunset  Highway,  4  miles 
to  Medical  Lake,  cost  $40,000;  2.7  miles 
paving  at  Hillyard,  through  Whltworth 
College  grounds  to  Inland  Empire  High- 
way $25,000;  3  miles  Spokane  city  limits 
east  on  Appleway  to  Dishman,  cost  $25,- 
000;  6  miles.  Meadow  Lake  to  Cheney,  on 
Normal  Highway,   cost  $60,000. 

Eugene,  Ore. — Election  will  probably 
soon  be  held  to  vote  $14,000  bonds  for 
paving  Sixth   Street. 

Hillsboro,  Ore.— About  $195,000  will  be 
spent  for  road  improvements  in  Washing- 
ton County  during  1916. 

Pendleton,  Ore. — Property  owners  be- 
tween Pendleton  and  Pilot  Rock  Junction 
have  petitioned  county  court  to  hard- 
surface  road  connecting  the  two  towns. 
J.  W.  Maloney,  County  Judge. 

San  Diego,  Cal. — See  "New  Industrial 
Plants." 

San  Diego,  Cal. — The  construction  of  a 
paved  highway  from  Torrey  Pines  Grade 
to  India  and  Winder  Streets  is  contem- 
plated    by     City     Council.       Cost     about 

$30,000. 

San  Rafael,  Cal. — City  Council  voted  to 
pave  5  miles  city  streets. 

Santa  Monica,  Cal. — Contract  will  be  let 
about  Feb.  1  by  City  Engineer  for  ap- 
proximately 2900  lin.  ft.  bitullthic  pavt.  on 
Ocean  Avenue  and  5800  lin.  ft.  asphalt 
pavt.;  cost  about  $100,000. 

Selma,  Cal. — Reported  State  Highway 
Department,  Sacramento,  intends  con- 
structing a  concrete  paved  highway 
through  this  city  in  the  spring. 

Toronto,  Ont. — Board  of  Control  passed 
by-law  authorizing  issue  of  $453,650  To- 
ronto Street  Railway  bonds  for  new  pav- 
ing, also  repairing  and  renewing  nave- 
ments  on  portions  of  streets  occupied  bv 
right-of-way  of  Toronto  Street  Railway 
Company. 


BIDS     DESIRED. 

Brooklyn,  N.  Y.— Until  Dec.  30,  by  L.  H. 
Pounds,  Borough  Pres.,  for  paving  with 
asphalt  on  6-in.  concrete  foundation  por- 
tions of  Surf  Avenue,  in  all  about  13,490 
sq.  yd.,  and  repairing  sidewalks  on  Adams 
and  Bradford  Streets.  Total  security, 
$9,150.' 

New  York,  N.  Y.— Until  Deo.  30,  by  R. 
A.  C.  Smith.  Comr.  of  Docks,  for  Contract 
No.  1505.  furnishing  material  and  paving 
with  wood  block  pavement  gangway  and 
wagon  spaces  of  municipal  ferryboats  Bay 
Ridge,  Gowanus  and  Nassau;  Contract  No. 
1504,  ferryboats  Manhattan,  Brooklyn, 
Queens,  Bronx  and  Richmond;  and  Con- 
tract No.  1506,  ferryboat  Mayor  Gaynor. 
Total  security,   $6,000. 

Until  Jan.  3,  by  Marcus  M.  Marks,  Bor- 
:)Ugh  President,  for  furnishing  and  deliver- 
ing 500  tons  Portland  cement,  7,000  cu.  yd 
binder  stone,  15,000  cu.  vd.  asphalt  wear- 
ing surfacing  sand,  2000  tons  refined  as- 
phalt, etc. 

Atlantic  City,  N.  J. — Later  official  re- 
ports state  until  Jan.  1  by  County  Board 
Freeholders,  at  Mays  Landing,  for  paving 
Meadow  Boulevard  between  Atlantic  City 
and  Pleasantville,  four  miles  long  and  60 
ft.  wide.  Alexander  Howard  Nelson, 
County  Engineer,  Atlantic  City,  N.  J. 

Jersey  City,  N.  J.— Until  Dec.  30,  by  City 
Commissioners,  for  improving  Neptune 
Avenue  from  Hudson  Boulevard  to  near 
Romar  Avenue.     M.  I.  Fagan,  City  Clerk. 

Ocean  Grove,  N.  J. — Until  Dec.  27,  by 
Frank  P.  Butcher,  Clk.  Neptune  Town- 
ship, 75  Main  Street,  Ocean  (jrove,  for  re- 
constructing and  resurfacing  with  Warren 
Bros,  bitulithic  composition  or  reinforced 
cement  concrete  pavement,  about  9000  sq. 
yd.  on  Main  Street. 

Perth  Amboy,  N.  J. — Reported  desired 
until  Dec.  27  for  repairing  5.6  miles  of 
road  with  bituminous  concrete.  A.  B. 
Fox,  County  Engr.,  New  Brunswick. 

Philadelphia,  Pa.— Until  Dee.  29,  by 
Commissioners  of  Fairmont  Park  (Jesse 
T.  Vodges,  Ch.  Engr.)  for  furnishing  the 
following  for  the  year  1916:  Paving,  cut 
granite  curbing,  vitr.  blocks,  granolithic 
and  asphalt  pavement;  also  bricks,  ce- 
ment, gravel,  broken  trap  rock  and  screen- 
ing. 


Baltimore,  Md. — Until  Dec.  29,  By  Board 
Awards,  care  of  Richard  Gwinn,  City 
Register,  for  furnishing  sand,  broken 
stone,  vitr.  paying  blocks,  sidewalk  brick, 
sheet  asphalt,  bituminous  concrete,  as- 
phalt filler,  creosoted  wood  block,  etc.,  for 
general  use  In  the  Highway  Engineer's 
Dept.  during  the  year  1916. 

KIssimee,  Fla. — Reported  desired  until 
Jan.  3  by  County  Commissioners  (J.  L. 
Overstreet,  Clk,),  for  constructing  ons 
mile  sand  asphalt  road. 

Dadeville,  Ala.— Reported  desired  until 
Jan.  12  by  County  Commissioners  for  con- 
structing county  roads,  in  all  about  3( 
miles. 

East  View  (P.  O.  Warrensviiie),  Ohio.— 
Reported  desired  until  Jan.  17  by  Chas.  E. 
Burger,  Town  Clerk,  for  paving  portions 
of    East    View    Avenue.      Probable    cost, 

$29,800. 

Lisbon,  Ohio. — Until  Dec.  30,  by  Board 
Trustees,  Elkrun  Township  (Horace  Mar- 
tin, Clk.)  for  paving  part  of  Public  Road 
in  said  township  by  macadamizing  with 
waterbound  slag,  alternate  bids  for  water- 
bound  slag  with  glutrln  binder,  in  all 
about  20,132  cu.  yd.  excav.,  and  27,991  sq. 
yd.  slag  macadam,  14  ft.  wide,  water- 
bound,  and  27,991  sq.  yd.  glutrin  binder. 
H.  C.  Armstrong,  Engr..  Lisbon. 

Anderson,  Ind. — Reported  desired  until 
Jan.  8  for  improving  2.75  miles  of  road. 
Address  County  Commissioners. 

Fort  Wayne,  Ind.— Until  Jan.  17  by 
Board  Park  Commissioners,  for  improv- 
ing Rudisill  Boulevard,  about  27,200  sq. 
yd.  asphalt  macadam  pavt.,  8175  lin.  ft. 
concrete  curb  and  gutter,  and  17,720  cu. 
yd.  excav.,  advertised  in  Engineering 
Record. 

Indiana. — By  County  Commissioners,  for 
constructing  roads  as  follows: 

Until  Dec.    30. 

Bloomfield,  macadamized  roads  in  Fair- 
play  Township.    Geo.  E.  Kidd,  Co.  Aud. 

Until  Jan.   3. 

Vevay,  2  miles  of  road  in  York  Town- 
ship.    John  W.   Smith,   Co.  Aud. 

Williamsport,  4  gravel  roads,  11,000, 
9057.5,  10,686  and  10,711  ft.  respectively, 
in  Warren,  Steuben  and  Prairie  Town- 
ships.    D.  H.  Moffltt,  Co.  Aud. 

Goshen,  concrete  roads  in  Concord  and 
Harrison  Townships.  J.  W.  Brown,  COi 
Aud. 

Fowler,  for  constructing  roads  in  Grant, 
Bolivar  and  Center  Townships.  Warren 
Mankey,   Co.   Aud. 

Until  Jan.  4. 

Vincennes,  constructing  8606  and  15,840 
ft.  gravel  roads  in  Palmyra  and  Busser- 
ton  Townships.     J.  I.  Muentzer,  Co.  Aud. 

NoblesvIUe,  for  concrete,  brick  or  gravel 
road  in  Noblesville  Township.  W.  O. 
Horton,  Co.  Aud. 

MonticeUo,  crushed  stone  road  in  Monon 
Township.     A.   G.  Fisher,   Co.   Aud. 

Lebanon,  gravel  road  in  Marion,  Clin- 
kton  and  Eagle  Townships.  D.  M.  Clark, 
Co.  Aud. 

Spencer,  gravel  roads  in  Marion  and 
Jackson  Townships.  Geo.  T.  Stwaliey,  Co. 
Aud. 

Bedford,  macadamizing  roads  in  Bond, 
Pleasant  Run,  Shawswick  and  Guthrie 
Townships,  4345,  3790  and  5365  ft.  in. 
length.     Ezra  W.   Edwards,   Co.   Aud. 

Boonville,  for  rock  roads  in  Ohio  Town- 
ship.    Gaines  H.  Bass,  Co.  Aud. 

Evanston,  III. — Until  Jan.  17  by  Board 
Local  Improvements,  for  paving  with 
brick  on  concrete  portions  of  Leon,  Simp- 
son, Asbury  and  other  streets,  in  all  ap- 
proximately 29,900  sq.  yd.,  and  also  sepa- 
rate bids  for  paving  Bridge,  Payne,  Grant 
and  other  streets,  approximately  41,400  sq. 
yd.,  both  proposals  advertised  in  Engi- 
neering Record. 

Greenfield,  Iowa. — Until  Jan.  20  by  H.  G. 
Spooner,  Town  Clerk,  for  constructing 
about  25,000  yd.  of  paving,  16.000  ft.  curb- 
ing, and  a  small  amount  of  sewer  work. 
Bids  will  be  considered  on  Portland  ce- 
ment concrete,  asphaltic  concrete,  asphalt, 
brick  block,  bitumenated  concrete  and 
sheet  asphalt.  Theodore  S.  DeLay,  Con- 
sulting Engineer,  Creston. 

Seymour,  Mo.— Reported  desired  until 
Jan.  5  by  Seymour  Special  Road  Dist.,  for 
road  improvements.     Probable  cost  $30,000. 

Santa  Barbara,  Cal. — Until  Jan.  3  by 
Board  of  Supervisors,  for  constructing 
concrete  bridge  across  Tajiguas  Creek, 
cost  approximately  $7,000;  also  concrete 
bridge  across  Corral  Creek,  cost  approxi- 
mately $8,000.  Engineers.  Mayberry  & 
Parker,   Los  Angeles. 

Sherman,  Tex. — Until  Jan.  12,  by  Com- 
missioners Court,  Grayson  County  (Day- 
ton B.  Steed,  Co.  Judge),  for  furnishing 
road  material,  either  stone  or  gravel,  for 
construction  of  contemplated  road  in>- 
provements.  Approximately  $900,000  avail- 
able. Julian  C.  Field  &  Co.,  Consulting 
Engrs.,  Dennison.     A.  S.  Noble,  Co.  Aud. 

Tulsa,  Okla.— Until  Dec.  30.  by  E.  B. 
Cline.  (iity  Auditor,  for  furnishing  mate- 
rial and  paving  portions  of  Cameron, 
Archer,  Nineteenth,  Twentieth  and  nu- 
merous other  streets. 

Seattle,  Wash. — Reported  desired  until 
.Ian.  12,  by  County  Commissioners  (Bryon 
Phelps,  Clk.),  for  constructing  portion  of 
Permanent  Highway  No.  13,  from  Hazel- 
wood  Road  to  Newport  Road.  Probable 
cost    $25,000. 

Bakersfleld,  Cal. — Until  Jan.  6,  by 
County  Board  Supervisors,  for  grading, 
paving  and  constructing  culverts  on  Dlv. 
6,  Sec.  1.  McKittrick-Maricopa  Road  be- 
tween Taft  and  Maricopa,  6.7  miles. 
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BIOS     OKSIRBO. 

Y«rfc,  N.  Y.— IntU  Jn>.  IS  by  Com- 

iiu  lit  «F  StTMt  CiMnlns.   Koom  1S4T. 

MiHiMpiU  BulUlac  New  York,  tor— Form 
L  Aavoaal  of  ■•rtes*  In  Borou(ha  of 
MuUMtttaB.  Bronx  and  Brookb'n  for  a 
Mrted  of  av*  ymim  rrom  Jan.  S.  m7. 
PDna  1.  dlapoaal  ot  nrbac*  from  Bor- 
MWha  e(  Uanhattan.  Bronx  and  Brook- 
tm  oa  M*  provtd«d  by  city  for  a  pwlod 
or  ■*•  ]r««n.  from  Jan.  ^  1>1T,  eltir  to 
•eqttira  plant  on  tarmtnatlon  of  contract 
at  a  Mipulatad  prlc*.  advartiaed  In  Enci- 
niwlni  RaeonL 


Ora 


, P*.— Until  Jan.  10.  by  W.  H. 

Oarrvtl.  Bei«.  Soey.,  }0«  Kim  Street,  Edc- 
•r«o^  awlarrala,  for  collection  and  dla- 
poaltMa  of  Barbae*  throuchout  tha  bor- 


miCKS     AND     LETTINOS. 
Irlndtcatf  award  of  contraet. 

*WllinlnBto«.  Del.— Contract  awarded 
by  B«ard  of  Health  to  Wllmlnirton  Sani- 
tary Oompany,  Wllmlnston.  at  tSl.SOO.  tor 
dlaeoaal  of  >arba«e  for  next  nine  yaara. 
Only  oUwr  bidder:  Nicholas  J.  Hayes. 
.\»w  York,  at  tM.OM. 


HYDRAULIC  CONSTRUC- 
TION    AND     RIVER 
IMPROVEMENTS 


IBSBliiSa  S«w  Raad  la  Now  Torti  Qna 

— >»iim  by  OiiMBi  M. 

On.  T«Mfly.  at  llfit*. 
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»  ■oartT  Olliii  r>ii>il«M^  to  Win 
bkar.    toe.  ioraay  Cl».   far  Inron  ^ 
aari  anTiiw  Mnlm  of  llewark  Tnmptk* 
ai  tt%  tt  ■■Bfisr'a  aMlanU.  which  waa 


for    aur- 

▼tac  Terrace 

t  On-.  I» 

apB^oved 


*CKar<«Msa.  W.  Va^-OoBtfaet  award- 
ed W  l>  WaaTor.  Wariia^uro.  Ta..  for 
1%  mUm  of  kvtefc  road  la  Leodoa  DMrtm 
M  KUW.  P.  J.  Wamh.  ■'■Btiiaar  aa« 
Oiaaral  — parttaadaat  CMw^BaaB Oea. 


rraaa  Mraat  aad  rsaaTlac  Tei 
>n(««r  M  Uatoa  ^tIbb  0» 
I  iuaat,  at  aboat  m.M*  afvr 


are  two 
MBa  OMsad  Dae.  4  br  Buraao 
I  aaB  Amemum,  WaaWnitna.  D.  C. 


.    bjr    OtfraM    Qaaaty    Camrai    to 
MaaOsy.  FtaaKft.  at  nt.KS. 

«0«a  MllaM.  lawa.    Caatiact  for  pav- 
emu    eaataat    wiauHi    oa    Uaoota 
TMrty-lMrB  an*  athar  atraata.  In 


RSUWsi^Cf^S-' 


at  tfc. 


BWaa   City,    ttlaa.    Contract   for 


vh 


_  C   J.    Pearaaa  * 

Mian.    W.  H.  HaaiMn.  Oooaty 


awar^v^    '■> 
.  at  WLtaX    W< 
-       _---         roi4  A   BIMN, 
•Bit  C  ,  "      . 

BOaatraM  tar  pavfa*  aa  A  , 
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of  Uan«  Baa*  at 
^j-.    ft  CL  frnatiaf 
■■4  rard  A  Bum. 


STREET   CLEANING    AND 
GARBAGE  DI.SP08AL 


PflOMMBO    WOUK. 

,N.   v.— Cl^  OsMKll  asa- 


N.  J.."  taWiMTatar  kiinfla  far 

J  oaM   Dje.   X7  tn   mttnSt 

Ja*>a    A.     Arowa.     Botol    cK. 

^ajwyreet   plaac   and 

aia'ta  b.  t*tum  trnm^rOmttOta^ 
ward  a  mantefpal  plaat  tar  eallactlaa  and 


Dae  It  to'lasaa  tlMM 
Ilea  al  an  MMtaofalWl  i 
Saa  by  Jair  L  ItIC 


Coaacfl  voted 

^  Uw  Inaialte- 

I*  be  In  oper- 


PR0P08E0     WORK. 

SUU  Canal  Work— Albany,  N.  Y.— The 
State  Canal  Board  Dec.  14  approved  plans 
sabmittad  by  Frank  M.  Williams,  State 
Bnclnoer,  for  completion  of  Contract  63  A 
In  Tlclnlty  of  Rochester,  deepeninc  and 
widenlnjt  Barre  Canal  dimensions  of  Erie 
canal  Cnannel  between  the  west  line  of 
Wayne  County  and  Klnc's  Bend,  a  dls- 
taitc*  of  127!  miles.  The  contract  also 
ealla  for  construction  of  ruard  gate,  new 
approach  to  Knapp's  Bridce,  concrete 
trouch  over  culvert  30  at  Carteravllla 
and  concrete  corewall  for  the  new  canal 
embankment.  Engineer's  preliminary 
estimate.  t&tT.TU. 

SUU  Canal  Work— Albany.  N.  Y,— State 
Oana]  Board  has  approved  plans  of  Krnnk 
U.  WlUlanis.  State  Endner.  for  canal  itn- 
proremenu  as  follows,  contracts  for  which 
will  be  let  after  Jan.   1: 

Contract  4«B — Completing  construction 
of  lock  and  dam  at  May's  Point.  Engi- 
neer's eatlmste   1314.1(1. 

Conlrmcl  47A— Completing  canal  from 
southeast  comer  of  town  of  Qalen  to 
J*.  T.  Central  R.  R.  crossing  at  Lyons 
<Br1e  Canal).     Enxlneer's   estimate,    II.- 

ttt.tn. 

Contract  in— Constructing  substruc- 
tara.  superstructure  and  approaches  to 
ryooman  Bridge,  over  Mohawk  River  near 
Seboaaetady.    Engineer's  estimate,  $80,1)76. 

^lood  Protactlon  —  Erie,  Pa.  —  State 
Water  Supply  Commission.  Ilarrlsburg. 
has  approved  plans  of  Farley  Clannett. 
Hydraulic  Engineer,  Harriaburg,  for  flood 
Mventlon    plant    for    this    city.      Coat, 

Oralnato— Monroe,  Oj. — Alcovy  River 
Pralnaga  District  nrgnnlz<-<l  with  John  J. 
Nannany  and  JoMrh  I'reston  as  viewers. 
W.  D.  Alexander.  Civil  Engineer,  Char- 
lotte. N.  C.  msy  be  able  to  give  further 
Information. 

Oralnaoo— St.  Petersburg.  FIs. — Con- 
tract wftl  hf  let-nhnul  January  IB  for 
work  ■  ■  -  •  •  .  Press  Bayou  Draln- 
"«•  '  noO.OOO.     Isham  Ran- 

^.olf  lilongo.     111.:     F.     R. 

r  raoH  piiTii    i.i    i^irgo  In   charge  of   work. 

•••  Wall  —  Oulfport.  MIsa.  —  County 
Board  of  Sun-rvlsors  will  Issue  120,000 
bOBda  for  building  a  sea  wall  and  boule- 
rard  along  gulf  front. 

Oralnaoa— 0>s  Molnas,  Iowa.— Harmon 
_  neerfng  Co-npany.  Peoria.  Ill,  has 
■ebiBlltad  a  report  on  reclamation  of  15.- 
•••  nerea  of  Skiinii  Rlher  bottom  Iflnda  In 
Pwy  and  Bforv  roundes.  eatlmatInK  the 
coat  at  MM.OOO  for  'JIvertIng  tho  iitream's 
coaraa,  building  levree  and  conatrurtlna: 
ditehas  for  a  dlstanrc  nf  I5^  mllon. 

Ditch— Faribault.  Minn.— Surveya  being 
made  by  A.  J.  Bradshaw,  Lesueur  Cen- 
ter, for  Ditch  No.  11,  cost  $10,000.  Petl- 
ilona  being  circulated  for  county  ditch 
No  II;  ctmt  WO.OOO.  F.  M.  Kaisersott. 
County  Aud. 

0»Uh— Bloa  Earth.  Minn.— Ditch  im- 
provement costing  $600,000  will  be  made 
n«rt  year  by  the  county  Carl  Hagger. 
wantr  Banrcyor.  J.  I.  Herring,  County 
Aadltor. 

.  ,0!«*h~'*'*!"*^'  Minn.— Judge  of  DIs- 
trirt  Court  has  been  petitioned  to  estab- 
lish four  Jodldsl  ditch  and  drainage  ays- 
lems  to  cost  about  $t$0.000. 

Oralnaga-WI^IU.  Kan.— A.   E.  Munch 
nas  .bean  elected  as  SecreUry  Board   Dl- 
r-<-«0">  of  I>r:-lrMig,  I)»,t    to  be  khown  as 
»g   BhMgh    No     3.      PUns   will    be    pre- 
pared SI  once,  and   It  Is  expectad   tfl  re- 
•  mm    s»verai    hundred    aeraa    of    land, 
•  "sr  Mo<j|  Hope,  and  ending  at 
■  evllle     Canal  as  contemplated 
nli».  i*mg,  shallow  cut. 


ralnaoa — Colman,  S.  D. — Commission- 
ers of  Lake  and  Moody  Counties  have  had 
surveys  made  for  a  drainage  ditch  to  be 
constructed  In  vicinity  of  Colman.  to  be 
n  miles  long  and  reclaim  about  2500  acres. 
Cost   330.000. 

Dock — St.  Louis,  Mo. — Board  of  Alder- 
men considering  building  municipal  dock 
at  North  Market  Street  to  cost  $28.->,000. 

Dralnsge— Marlon,  Ark.— Commissioners 
of  Iiralnage  District  No.  7.  of  Crittenden 
Countv.  have  sold  3205,000  bonds.  Morgan 
EnglneerhiR  Company,  Memphis,  Tenn.,  In 
charge  of  the  work. 

Harbor  Improvementa — Houaton,  Tex. — 
Oltv  Council  appropriated  $30,000  for 
dredging  In  connection  with  building  the 
new  wharf  at  the  turning  basin. 

Dock  Bonda— Orang'e,  Tex. — Attorney- 
General  has  approved  the  issue  of  $150,- 
000  dock  bonds,  $150,000  school  building 
bonds  and  $25,000  street  bonds. 

Hydroelectric  Plant— Everett,  Wash.- 
E.  C.  Monev.  Everett.  It  Is  reported,  plans 
constructing  a  hydroelectric  plant  on  Sno- 
homish River.  H.  K.  Owens.  Consulting 
Engineer,  Empire  Building.  Seattle. 

Dredging  —  Tacoma,  Wash. — Reported 
contract  will  be  let  by  Commissioners  of 
Waterway  District  No.  1  early  In  the  new 
vear  for  dredging  and  fHIing  the  Hylebos 
Creek  tide  flats  for  a  distance  of  2  miles 
and  Involving  about  2.000.000  cu.  yd.  of 
material  and  costing  about  $300,000.  Don 
n.  Roben,  Project  Engineer,  3019  South 
Eleventh  Street. 

Canal  —  Sacramento,  Gal.  —  Early  in 
spring  surveys  will  be  made  to  obtain  data 
for  the  proposed  tide  water  canal  between 
Sacramento  and  San  Francisco  Bay.  As 
now  proposed  the  canal  will  be  aiong  east 
side  of  Sacramento  River  and  cost  $1,- 
OOO.OOO. 

Jetties — Venice,  Gal. — Leeds  &  Barnard. 
Central  Building.  Los  AnKeles,  submitted 
to  Board  Trustees  plans  for  four  rock  Jet- 
ties for  the  south   beach.     Cost.   $150,000. 

Drainage — Toronto,  Ont.— Townships  of 
Kenyon  and  Charlottenhurg  have  applied 
to  Dept.  of  Public  Works.  Toronto,  for 
approval  of  and  assistance  in  building  the 
Inter-townshIp  drainage  Improvement,  to 
cost  $27,000. 

BIDS     DESIRED, 

Power  House  at  Dam— Wheeling,  W. 
Va.— See  "Public  Buildings  and  Schools." 

Milton  Lower  Mills,  Mass.— Until  Dec. 
27,  by  Directors  of  the  Port  of  Boston,  40 
Central  Street,  Boston,  for  dredging  In 
Neponset  River  at  Milton  Lower  Mills, 
advertised   In  Engineering  Record. 

Oltch--Crookston,  Minn,— Reported  de- 
sired  until  Jan.   25,    by  H.   J.   Welte,   Co. 

nVfoh  v^  '■?l'*''i"^v^D,''  extending  County 
Ditch  No.  77.     Probable  cost,  $7,467. 


Irrigation — Montrose,  Col. — Until  Jan. 
18,  by  U,  S.  Reclamation  Service,  Mont- 
rose, for  constructing  about  9V4  miles  ot 
Peach  Valley  Lateral,  Uncompahgre  Val- 
ley Irrigation  Project,  Col.  Work  is  In 
vicinity  of  Austin,  and  Involves  excava- 
tion of  about  56,200  cu.  yd.  material  In 
open   cut. 

Irrigation — Oakdale,  Gal. — Until  Jan.  17 
by  Oakdale  Irrigation  liistrict.  for  con- 
structing new  laterals  and  a  tunnel  about 
1  mile  In  length.     Cost,  $100,000. 


PRICES     AND     LETTINGS. 

irlndicates  award  of  contract. 

Dredging — Brooklyn,  N,  Y. — Following 
are  bids  opened  Dec.  11  by  Bureau  ot 
Yards  and  Docks,  Navy  Department, 
Washington,  D.  C,  tor  dredging  at  the 
Navy  Yard,  New  York:  Coastwise  Dredg- 
InK  Company.  Bank  of  Commerce.  Nor- 
folk. Va.,  25%  cts.:  P.  Sanford  Ross,  Inc., 
277  Washington  Street,  Jersey  City,  N.  J., 
26  cts.;  Morris  &  Cummlngs  Dred"  n 
Company,  17  State  Street,  New  York,  29.5 
cts. 

Dredging — Washington,  D.  G.— Follow- 
ing are  bids  -opened  Dec.  18  by  U.  S. 
Engineer's  Office,  Southern  Building, 
Washington,  (or  dredging  in  Anacotia 
River  (a)  Section  1,  500,000  cu.  yd.,  (b) 
Section  2,  300,000  cu.  yd.:  Bowers  South- 
ern Dredging  Co.,  Galveston,  Tex.,  (a)  8 
cts.,  (b)  5  cts.;  Sanford  &  Brooks  Co., 
Baltimore,  Md.,  (a)  6.45  cts..  (b)  4.95  cts.; 
Atlantic,  Gulf  &  Pacific  Co.,  New  York, 
N.  Y.,  (a)  and  <b)  6.9  cts.;  Coastwise 
Dredging  Co.,  Norfolk.  Va.,  (a)  and  (b) 
6.7  cts.;  Maryland  Dredging  &  Contract- 
ing Co.,  Baltimore,  Md.,  (a)  and  (b)  5.5 
cts. 

-^Levee  Work — New  Orleans,  La. — Con- 
tracts awarded  by  State  Board  of  Engi- 
neers, New  Orleans,  tor  constructing  the 
following   levees    (bids   opened    Dec.    8): 

Happy  Jack  to  Butler  Levee,  two  sec- 
tions, about  5600  ft.  wooden  revetment, 
to  John  W.  Blck,  Triumph,  La.,  at  $1.10 
per  lin.  ft.  for  12  ft.  board,  and  97c.  tor 
10  ft.  board,  and  also  Butler  to  Melrose 
Levee,  two  sections,  8000  lin.  ft.,  at  $1.06 
and   95c.,   respectively. 

♦Sea  Wall — Bay  St.  Louis,  Miss. — Con- 
tract awarded  to  Sea  Wall  Commissioners 
to  Massey  &  Company,  of  New  Orleans, 
and  C.  G.  Olinger,  of  Mobile,  Ala.,  for 
constructing  the  sea  Wall  of  reinforced- 
concrete    and    filling    behind. 

♦  Drainage — Mason  City,  Iowa. — Con- 
tract for  constructing  county  drainage  in 
District  No.  29  awarded  Havirkeye  Cement 
Tile  Company,  Mason  City,  at  $14,476. 

♦  Ditch — Mankato,  Minn. — Contract  tor 
con.structing  Ditch  No.  41,  to  consist  of 
19,120  lin.  ft.  8  to  24-ln.  tile,  one  concrete 
head  wall.  etc.  (bids  opened  Dec.  18) 
awarded  by  County  Commissioners  to 
Minnesota  Pipe  &  Tile  Company,  at  $8,592. 
C.  L.  Kennedy,  County  Auditor. 


lnrliiaivA\.     /K\     ri„    .,       , r       '-""t-in^^L    ai    ^4y'j,uuu,    using    Items    i-NOH.     i 

IeUhton''l2«   V    ^,  ^''«\,'^"i'^    ^'«'"  Company,  Steelton,    Pa.    $560,990;    (c)    Irwin    & 

New  York,  $582!'25l                          •   ^^^^'^^^'^    «5)  Post   &   McCo?d,    101    Park  Avenue. 

Lump  Sum  Prices  (a\  /v,i  /„•,                  //■•> 

Item  No.  1-for  the  entire  work,  ex-  ^    '  ^  '  ^  ' 

Item  Vo  ?'  V,fJ"*^^'  ^  ?"^,^L $468,600.00  $495,300.00       $494,500.00       $497,000.00 

Item  .>o.  .J — for  concrete  slabs,  sec- 
ond and  mezzanine  decks  of  pier 
»"a   second   and   third   decks   of- 

Item    NV?    1_fn..'4i".;--,j,- ;v  •'S.SOO.OO  47,900.00  52.000.00           60,800.00 

Item    ivo.    3 — for   3-in.    siding   with 

Item   Vn    i     f^^    li  •  ■  ■  I  •  ■  •  V  • -J- 8,300.00  8,560.00  11,000.00           11,200.00 

111         *~'°'^  a"  galvanized  pipe 

Ii;m''No'."lVlve°2d''sl;eV  girders  '•"""'"•  '•''"'"'  ^■'''■''            "•'"»•'"* 

ItiMr^lVedsVeeVbeamsOO::  "'  '''  ■"'''                  ''' 

Item   NO*    7-sieei- columns;   -(io.OOO  "''  ■"'  ■''"'                 "'' 

'4;il«!i";K'^'''«»>»'»''^'^'"^ai-iteii  •»"  ■'''  ■''''                 ■''' 

(10,000       lb.)         AO  AAA  AOr                                                  nqa 

Item  No.  9— steel  rods  (10,000  lb.)'.'.  027  oil  01^                     0375 

Item    No.    10-lron    castings    (2;o66  ^^*  "' 

lter;i   No.'   ii-.r.lin:  reinforced' cori-  '"^  •"*  "^                     "^ 

Crete  deck    (1000  sq.  ft.)    or  or  <o                      tr^ 

Item   No.    12-4-ln.   reinforced  con-  '  ''^ 

crele  deck    (."iOO  sq.   ft.) os  as  «n  '                   le 

Item  No.   13-3.|n.   siding   (ioOO  iq.  '^^  •'"  '^^ 

f  t. )     25 

Item  No   I4-8teel  sash,  (1000  sq.  ft)  XK  ii  in                     55 

"em    No.    16    -concrete    roof    slab  "  '  '  ' 

(lOOO       S<J.        ft.) ,A  ,„  A-                                                      „„ 

Hem    .No.    16  — waterproofed    coii:  '^^  ■'° 

Crete  gutter   (100  lin.   ft.) inn  97  inn                      Re 

lte'r"No':''l^We'la'rg'e',k'ylights;  ■'''  "''  ■"'                    "'' 

Hem  Nn'V«"«i«;:u;;irv;,-.;;--  '^''••"'  345.00  330.00          325.00 

lUS    No.  'lo-". ma^lkVlffi^'l6o  '"''•''"  ='"•'"'  ^^O""               '">■'' 

ItemNaJl'-li-x'io'chafin'ii-itrlng:  ^'^^  ^'^  P'^"                 '''"> 

ers   (m  lin.   ft.)    .     .^  zo  32  «K                      »« 

Item   No.  22-8  x  12  chafing  iirln:  ■*"  "^  '"                     '^^ 

''Soo^Srff"'^'"---^''-^  •'" 

nSo"i4'-il«'.'oz.'copper'f,a's'hl'n'g  *'>'' 

(lOOO    ma.    ft.)     «j.  „  ,n                            .„ 

"^m/^?    2'jr'«-o'-  'topper  cornice  '  '^^  ■'"                     '^^ 

Item 'Nr2^*forceac'co'uni' ■(•$1,666  '"  '•'"'  '">                  '«» 

expenditure),    per    cent lo  lo  is                      lo 
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Drainage — Marion,  Ark. — Two  lowest 
bids  opened  recently  for  drainage  work  in 
Drainage  District  No.  7  of  Crittenden 
County  was  submitted  by  Fred.  C.  Mor- 
gan of  Indianapolis,  Ind.,  at  7.115  cts.  per 
cu.  yd.,  and  from  Northern  Construction 
Company,  Ellthart,  Ind.,  at  7.42  cts:  about 
44  miles  drainage  ditches,  Including  1,- 
800,000  cu.  yd.  earth.  Morgan  Engineer- 
ing Company  of  Memphis,  Tenji.,  Engi- 
neers. 

-A^Dralnage — Robstown,  Tex. — Contract 
awarded  Dec.  12  by  Drainage  Commis- 
sioners Neuces  County,  Drainage  District 
No.  2,  to  J.  B.  Arpin  Construction  Com- 
pany, Houston,  for  constructing  45  miles 
of  ditches  in  said  drainage  district,  at 
J141,675. 

'j^Dam— Salt  Lake  City,  Utah.— Con- 
tract for  constructing  Parley's  Canyon 
dam  awarded  Parrott  Brothers  Company, 
Salt  Lake  City,  at  $108,583,  partial  height 
multiple  arch.  Karl  A.  Scheil,  City  Re- 
corder. 

•  Irrigation  —  Welser,  Idaho.— Contract 
awarded  Phelps  Construction  Company, 
Weiser,  for  constructing  the  irrigation 
system  for  the  East  Weiser  Irrigation 
District.     Cost   »16,000. 


ELECTRIC  RAILWAYS 


D 


PROPOSED     WORK. 

New  York,  N.  Y.— It  is  reported  the 
Interborough  Rapid  Transit  Co.,  165 
Broadway,  will  soon  ask  bids  on  Webster 
Avenue  elevated  extension  running  from 
„  .!..'^r?"''„P^'"'*  Terminal  to  a  connection 
with  the  White  Plains  Road  and  requir- 
ing about  20,000  tons  of  steel  work. 

Rensselaer,    N.    Y.— Residents    and    tihe 

Twf^  ^'  ^r?''^  ^^"^  ^*'°"t  'o  petition 
United  Traction  Company,  of  Albany,  to 
extend  lines  to  northern  end  of  the  city. 

Wind  Gap,  Pa.— Northampton  Traction 
CO..  Easton,  contemplates  constructing  a 
railway  from  Wind  Gap  to  Delawire 
Water  Gap. 

Charleston,  W.  Va.— Charleston-Dunbar 
Traction  Co.  expects  to  construct  20  miles 
of  railway  during  1916. 

Price,  W.  Va.— Morgantown  &  Wheel- 
ing Ky.  Co.  contemplates  constructing 
7.4p  miles  of  interurban  line  between 
Price  and  Blackville  during  1916.  R  D 
Hennen,    Ch.    Engr.,   Morgantown. 

^j"*.S"'  Tenn.— East  Tennessee  Rall- 
l^^,„P°-  'ncorporated  with  capital  of 
j^u,ooo.  Among  incorporators:  F  W 
Hoover  and   Richard   Stiles. 

Greenwood,  Tenn.— Plans  being  con- 
sidered to  construct  a  railway  from 
Greenwood  to  Schlater  via  Itta  Bena.  It 
Is  also  proposed  to  construct  an  extension 
to  Black  Hawk. 

Albion,  Mich. — Reported  that  work  on 
proposed  route  of  Albion-Charlotte  North- 
*/,v. '^'*"^'i^  Company's  electric  line  from 
Albion  to  Lansing  will  start  In  spring. 

Springfield,  III.— It  is  reported  the 
bpringfleld  Consolidated  Ry.  Is  conslderine 
extending  line  east  to  Bergen  Park. 

Manitowoc,  Wis.— Work  will  begin  In 
the  spring  on  construction  of  line  from 
Green  Bay  to  Sheboygan  via  Manitowoc. 
Wm.  M.  Willinger,  Manitowoc,  Pres. 

Duluth,  Minn.— Duluth  Street  Railway 
Co.  contemplates  constructing  4  miles  new 
track  during  1916. 

Buena  Vista,  Tex.— Plans  being  con- 
sidered by  Pecos  Valley  Railroad  Asso- 
ciation for  constructing  a  gasoline  elec- 
tric interurban  railway  from  a  connection 
with  the  Kansas  City,  Mexico  &  Orient 
Railway  northwest  via  Buena  Vista  for 
85  miles  up   the   Pecos  Valley. 

Ft.  Worth,  Tex.— Northern  Texas  Trac- 
tion Company  expects  to  double  track 
about  two  miles  of  line  between  Ft. 
Worth  and  Dallas  during  1916. 

Leavenworth,  Wash. — It  Is  reported  a 
preliminary  survey  has  been  made  and 
part  of  right  of  way  secured  for  a  rail- 
road from  Leavenworth  to  Icicle.  25  miles. 
A.  Van  Eppes,  Leavenworth,  is  interested. 

Three  Rivers,  Que. — Plans  being  made 
by  Three  Rivers  Traction  Co.  to  construct 
5  mile  extension  to  Cap  de  la  Madeleine  in 
the  spring.      Thomas  McDougall,   Pres. 

Salt  Lake  City,  Utah.— Salt  Lake  &  Og- 
den  Ry.  Co.,  expects  to  constructs  4V4 
miles  new  track  during  1916. 

The  Salt  Lake  &  Utah  R.  R.  Co.  plans 
to  construct  10  miles  of  line  between 
Provo,  SpringviUe  and  Spanish  Fork  dur- 
ing 1916. 

PRICES     AND     LETTINGS. 
■irindinatea  award  of  contract. 

•  Boiton,  Mats. — Contract  awarded  by 
Boston  Transit  Commission.  Boston,  to 
Oalassl  Mosaic  &  Tile  Company,  127  Fed- 
eral Street,  Boston,  for  laying  1760  sq.  yd. 
terrazzo  finish  on  walls  of  "South  Station 
Under,"  of  the  Dorchester  Tunnel  at  $8,- 
160.  Next  two  lowest  bidders:  DePaolo 
Mosaic  Association,  Dorchester  Avenue, 
fiouth  Boston.  $9,025,  and  L.  L.  Ranald!  & 
Company.  26.'!  Atlantic  Avenue,  Boston, 
$10,215, 


Philadelphia,  Pa. — Following  are  four 
lowest  bids  opened  recentl,v  by  Rapid 
Transit  Commission  for  structural  steel 
for  extension  of  Frankford  Elevated  Rail- 
way American  Bridge  Company,  $249,- 
000:  Pennsylvania  Steel  Company,  $285,- 
000:  McClintic-Marshall  Company,  $263,- 
000;  and  Phoenix  Bridge  Company, 
$269,800. 

San  Francisco,  Cal. — Following  are  four 
lowest  bids  opened  Dec.  8  by  Board  Pub- 
lic Works  for  grading  and  track  construc- 
tion of  Church  Street  Municipal  Railway: 
Contra  Costa  Construction  Company. 
Berkeley,  $120,500;  J.  P.  Holland.  550 
Third  Street,  San  Francisco,  $122,260: 
Eaton  &  Smith,  San  Francisco,  $123,485: 
Grace  &  Bernier,  San  Francisco,  $124,028. 

♦Contract  for  above  work  awarded 
Contra  Costa  Construction  Company, 
Berkeley,  at  $120,500. 


RAILROADS 


PROPOSED     WORK. 

Lyons,  N.  Y. — An  agreement  has  been 
reached  between  the  State  Canal  Board, 
Albany,  and  the  New  York  Central  R.  R. 
regarding  railroad  crossing  at  Lyons.  This 
work  is  to  be  done  by  the  forces  of  the 
railroad  or  by  a  company  selected  by  the 
railroad,  and  is  to  cost  $329,656.  of  which 
$769.50  Is  cost  of  land,  the  rest  for  con- 
struction entirely.  Contract  will  not  be 
let  by  State  Canal  Board. 

Savannah,  Ga. — The  Savannah  &  At- 
lanta Ry.  incorporated  by  John  H.  Hun- 
ter, Henry  D.  Stevens,  and  others  of  Sa- 
vannah. Ga..  for  purpose  of  constructing 
a  railroad  from  St.  Clair  in  a  northwest- 
erly direction  through  counties  of  Jeffer- 
son. Glascock.  McDuffle,  Warren  and 
Wilkes  to  Washington,  Ga.,  a  distance  of 
60  miles. 

Dardanelle,  Ark. — Surveys  completed  for 
the  Fort  Smith,  Subiaeo  &  Eastern  R.  R. 
Company,  a  line  23  miles  long  from  Scran- 
ton  to  Dardanelle.  Henry  Stroup,  Paris, 
Ark.,   president. 

Centervllle,  Utah. — Salt  Lake  &  Ogden 
R.  R.  has  authorized  the  building  of  a 
second  main  track  between  Centervllle 
and  Wilcox,  a  distance  of  3  miles. 

St.   John,   N.    B.— See   "Bridges." 

BIDS     DESIRED. 

Frederlcton,  N.  B. — Reported  desired 
until  Dec.  30.  by  Irving  R.  Todd.  Pres.  St. 
John  &  Quebec  Ry.  Co.,  for  constructing, 
uncompleted,  sections  of  the  line  of  the 
St.  John  &  Quebec  Ry.   Co. 

PRICES     AND     LETTINGS. 

iflndicates  atoard  of  contract. 

•Chllhowee,  Tenn. — Contract  awarded 
by  Southern  Ry.  Company  to  Oliver  & 
Hill.  Knoxvllle.  for  constructing  2  !/."> 
miles  of  railroad  on  Bushnell  Extension 
from  Chilhowee,  Tenn.,  to  a  point  a  mile 
in  North  Carolina. 

♦Portland,  Ore. — Guthrie  McDougall  & 
Company,  Pittock  Block,  secured  contract 
for  relining  Orep:on-Washington  R.  R.  & 
Navigation  Company  tunnel  in  Portland 
a  distance  of  5435  ft.  from  Mock's  Bot- 
tom under  Columbia  River  and  terminat- 
ing at  Columbia  Slough  Road.  Cost, 
?400,000. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

Brockton,  Mass. — Plans  prepared  by 
Frank  Irving  Cooper,  Boston,  for  30-room 
brick  school  have  been  approved  by  City 
Property  Committee.  J.  F.  Burbank, 
Mayor. 

Worcester,  Mass. — City  voted  $150,000 
bonds  for  erecting  new  high  school;  foun- 
dation contract  has  been  awarded.  Ad- 
dress  Board   Education. 

Brooklyn,  N.  Y. — Plans  filed  for  erect- 
ing following  buildings:  5-story  brick 
hospital  at  Hicks  and  Joralemon  Streets 
for  St.  Christopher's  Hospital  for  Babies, 
cost  $75,000,  Donn  Barber,  Aroht.,  101 
Park  Avenue.  New  York  City;  2-story 
brick  school  at  W.  Nineteenth  Street  and 
Mermaid  Avenue,  for  Rev.  Chas.  E.  Mc- 
Donald; cost  $80,000.  Robt.  J.  Rellly, 
Archt..   477  Fifth  Avenue.  New  York  City. 

Board  of  Estimate  Dec.  17  passed  reso- 
lution appropriating  $600,000  for  altera- 
tions and  improvements  to  Kings  County 
Courthouse,   including  architects'   fees. 

Kenmore,  N.  Y. — School  Board  selected 
Colson  &  Hudson,  35  Dun  Building,  Buf- 
falo, architects,  for  proposed  addition  to 
high  school. 

New  York,  N.  Y. — All  bids  opened  Dec. 
1  by  Marcus  M.  Marks.  President  Man- 
hattan Borough,  for  erecting  county  jail 
and  place  of  detention  for  women  In  West 
Thirtieth  Street  were  rejected  Dec.  16. 

Syracuse,  N.  Y. — Reported  Joseph  SIo- 
cum  College  of  Agriculture  to  be  erected 
here,  costing  about  $250,000.  Address  F. 
W.   Howe,   Dean. 


Watertown,  N.  Y. — Reported  steps  being 
taken  to  erect  Tuberculosis  Hospital  on 
County  Farm  on  Coffeen  Street  Hill;  total 
cost  about  $40,000.  Address  County 
Clerk. 

Newark,  N.  J. — All  bids  opened  Nov.  30 
by  Board  of  Education  for  erecting  John 
Catlin  School  have  been  rejected.  Re- 
ported new  plans  to  be  prepared  by  Er- 
nest F.  Gullbert,  City  Hall,  providing  for 
21  class  rooms;  cost  not  to  exceed  $149,500. 

Wlldwood,  N.  J.— High  School  bonds 
amounting  to  $100,000  have  been  sold. 

Bethlehem,  Pa. — School  Board  taking 
preliminary  steps  to  secure  plans  and 
estimates  for  eight-room  school. 

Butler,  Pa. — School  Board  selected  W. 
G.  Eckles  of  New  Castle  to  prepare  plans 
for  new  high  school;  cost  about  $400,000. 

Ebensburg,  Pa. — Contract  about  to  be 
let  for  improving  courthouse;  probable 
cost,   $300,000.     Address  County  Clerk. 

Harrlsburg,  Pa.  —  Paul  Monaghan, 
Drexel  Building,  Philadelphia,  engaged  to 
prepare  plans  for  rebuilding  Sylvan 
Heights  Orphanage. 

Philadelphia,  Pa. — Board  of  Education 
contemplates  next  year  Issuing  $2,000,000 
loan,  proceeds  to  be  used  for  erecting 
elementary  schools  In  congested  parts. 
Edwin  Wolf,  Chairman  Finance  Commit- 
tee. 

Philadelphia  College  of  Business  Prac- 
tice intends  erecting  building  at  1109  Lo- 
cust Street. 

Pittsburgh,  Pa. — V.  B.  Lee,  1003  Spruce 
Street,  selected  to  prepare  plans  for  16- 
story  Chamber  of  Commerce  Building  to 
be  erected  at  Smithfleld  Street  and 
Seventh  Avenue;  cost,  $300,000. 

Wilklnsburg,  Pa. — Election  to  be  held 
Jan.  15  to  vote  on  $250,000  bonds  for  pur- 
pose of  rebuilding  Horner  School,  recently 
destroyed  by  fire. 

Dobson,  N.  C. — Bonds  for  not  less  than 
$50,000  nor  more  than  $80,000  will  be  sold 
Jan.  3  by  Board  County  Commissioners, 
Dobson,  for  erecting  courthouse  and  jail. 
J.  B.  Sprague,  Chmn.  Co.  Comrs.,  at 
Mount   Airy. 

TIfton,   Ga. — See   "Water  Works." 

Fort  Pierce,  Fla. — Contract  will  be  let 
about  February  by  the  School  Board  for 
erecting  a  brick  school,  two-story,  to  cost 
$35,000.     J.   W.  Hodge,   Secretary. 

Jennings,  La. — Police  Jury  selected  W. 
L.  Stevens  of  Baton  Rouge  architect  for 
$75,000  court  house. 

VIdalia,  La.— School  bonds  for  $20,000 
will  be  sold  Jan.  3  by  Board  of  Directors 
of  Public  Schools  of  Concordia  Parish  (D. 
C.    Strickler,   Supt.),   Vandalia. 

Columbus,  Miss. — Election  to  be  held 
Feb.  1  to  vote  $50,000  bonds,  proceeds  to 
be  used  for  site,  erection  and  equipment 
of  high  school. 

Gulfport,  Miss. — City  Commissioners 
passed  resolution  providing  $125,000  honMs, 
proceeds  to  be  used  to  purchase  site  for 
Mississippi  Centennial  Exposition. 

Marlon,  Miss. — Election  to  be  held  in 
Lauderdale  County  Jan.  4  to  vote  $100,000 
bonds  to  erect  agricultural  school  at 
Marion.  Address  County  School  Board, 
Meridian. 

Lexington,  Ky. — Erection  of  Junior 
High  School  contemplated.  Address  Board 
of   Education. 

School  bonds  amounting  to  $100,000  will 
be  sold  Dec.  28  by  Board  Education  (J. 
O.  H.  Simrall,  Bus.  Dir.) 

Alliance,  Ohio. — F.  L.  Packard,  Hayden 
Building.  Columbus,  engaged  to  prepare 
plans  and  specifications  for  two  schools 
to  cost  $20,000  each.  Address  Board  of 
Education. 

Bellevue,  Ohio. — Shriber-Beelman,  Sec- 
ond National  Bank  Building,  Toledo,  are 
architects  for  $25,000  Harkness  Memorial 
Hospital  to  be  erected  here. 

Cadiz,  Ohio. — State  Department  of  Pub- 
lic Instruction  (C.  H.  Teach,  Chief  Clerk), 
Columbus,  has  recommended  to  the  Gov- 
ernor the  city  of  Cadiz  as  site  for  new 
State    Normal    School. 

Cincinnati,  Ohio.— Council  appropriated 
$28,000  for  erecting  and  equipping  bath- 
house at  Central  and  Freeman  Avenues. 

East  Youngstown,  Ohio.  —  Contract 
about  to  be  let  by  Board  of  Education  for 
erecting  12-room  school  for  which  citizens 
recently  voted  $60,000  bonds. 

Woodvllle,  Ohio. — County  Commission- 
ers at  Pittsburgh  authorized  $125,000  bond 
Issue  for  erecting  tuberculosis  hospital, 
sewage  disposal  plant  and  appurtenances 
thereto  at  County  Home,  Woodvllle. 

Youngstown,  Ohio. — E.  R.  Thompson. 
Youngstown.  is  architect  for  the  Pine 
Hollow    School. 

Bloomlngton,  Ind. — Trustees  Indiana 
University  granted  Woman's  League  per- 
mission to  erect  $50,000  stone  dormitory 
on  the  campus. 

Danville,  III. — Vermilion  County  Super- 
visors considering  erecting  addition  to  jail 
to  cost  about  $25,000. 

Quincy,  III. — The  Seymour  Memorial 
School  Building  is  to  be  one-story,  fire- 
proof stone,  hollow  tile  and  tile  roof,  and 
cost  $30,000.  Contract  will  be  let  in  Janu- 
ary. Malcolm  S.  Martin,  Architect,  Han- 
nibal, Mo. 


Tuscola,  ill.— Douglas  County  Board  of 
Supervisors  voted  to  erect  addition  to 
jail,  for  which  J.  W.  Royer  of  Urbana  Is 
preparing  plans;  approximate  cost  $20,000. 

Superior,  Wis.— Contract  will  probably 
be  let  In  February  for  erecting  $80,000 
training  school  at  Superior  Normal  School. 
Address  State  Board  Regents,  Madison. 

Wrlghtstown,  Wis. — School  Board  tak- 
ing steps  to  erect  $30,000  combined  high 
and  grade  school. 

Anthon,  Iowa.— Contract  about  to  be  let 
by  Beuttler  &  Arnold,  Architects,  Secur- 
ity Building,  Sioux  City,  for  erecting 
$28,000  school  here. 

Dow  City,  Iowa. — Citizens  voted  to  erect 
consolidated  school  costing  about  $75,000. 
Address  School  Board. 

Waukon,  Iowa.— School  Board  consid- 
ering plans  for  improving  high  school. 

St.  Paul,  Minn. — City  Council  author- 
ized $1,000,000  school  bond  issue  to  be 
submitted  to  vote  of  people  next  spring. 

Sum  of  $1,400,000  bequeathed  to  city  by 
Mrs.  Martha  A.  Miller  for  erection,  equip- 
ment and  maintenance  of  free  hospital. 

Emporia,  Kan. — Reported  Trustees  of 
Emporia  College  planning  to  rebuild  Stuart 
Hall,  recently  destroyed  by  fire.  W.  A. 
White,  Chairman  Building  Committee. 

Norton,  Kan. — Election  to  be  held  Dec. 
28  to  issue  $40,000  bonds  for  erecting 
school. 

Kansas  City,  Mo. — Steps  being  taken  to 
erect  art  museum  and  institute,  the  sum 
of  $300,000  having  been  bequeathed  to  the 
city.  Samuel  W.  Moore,  3700  Baltimore 
Avenue,  President  of  Kansas  City  Fine 
Arts  Institute,  may  be  able  to  give 
further    Information. 

Lubbock,  Tex. — Court  house  bonds 
amounting  to  $100,000  will  be  sold  Dec.  27 
by  E.  It.  Haynes,  County  Judge. 

Alva,  Okla.— Citizens  voted  $90,000  bonds 
for  erecting  high  school. 

Bartlesvllle,  Okla. — Board  of  Education 
taking  steps  to  erect  Junior  High  School. 

Belllngham,  Wash. — All  bids  opened 
Dec.  13  by  F.  B.  Graves,  Clerk  of  School 
Board,  for  erecting  high  school  rejected 
as  being  too  high.  New  bids  on  new 
specifications  will  be  called  for. 

Seattle,  Wash. — Reported  steps  being 
taken  for  erecting  second  building  at  Uni- 
versity of  Washington.  Charles  E.  Gaches, 
Chairman  Building  Committee. 

Alameda,  Cal. — Preliminary  sketches 
submitted  to  Board  of  Education  by  M.  V. 
Politeo,  Alameda,  for  new  unit  of  Lincoln 
School. 

Bakersfleld,  Cal. — Citizens  Dec.  14  voted 
$75,000  bonds  to  erect  two  grammar 
schools. 

Calexico,  Cal. — Plans  being  prepared  by 
Allison  &  Allison,  Hibernian  Building,  Los 
Angeles,  for  one-story  and  basement  brick 
and  hollow  tile  Carnegie  Library. 

Downey,  Cal. — Citizens  voted  $36,000 
bonds  to  erect  a  high  school. 

Los  Angeles,  Cal. — Board  of  Education 
having  plans  prepared  for  a  brick  and 
concrete  school  to  be  erected  on  Temple 
Street  site  at  a  cost  of  $27,300. 

Contract  will  be  let  early  In  new  year 
by  Board  Education  for  erecting  a  one- 
story  and  basement,  four-room  and  audi- 
torium school  in  the  Cienega  School  Dis- 
trict. Train  &  Williams,  Archts.,  226  Ex- 
change Building. 

Modesto,  Cal. — Election  contemplated  to 
vote  $200,000  bonds  for  erecting  a  high 
school  and  a  grammar  school.  Address 
School    Board. 

Riverdale,  Cal.— Citizens  voted  $25,000 
bonds  for  erecting  high  school. 

San  Francisco,  Cal. — Friend  W.  Rich- 
ardson, State  Treasurer,  Sacramento,  will 
on  Jan.  14  sell  $1,000,000  bonds,  proceeds 
to  be  used  to  erect  State  building  In  San 
Francisco  to  house  State  ofilces. 

Turlock,  Cal. — Preliminary  steps  being 
taken  to  erect  new  high  school:  cost, 
about  $50,000.     Address   School  Board. 

Yasco,  Cal.— Citizens  voted  $45,000  bonds 
for  erecting   high   school. 

Prescott.  Ariz. — Architect  will  be  select- 
ed in  February  for  the  $200,000  court 
house.     Address  Board  Supervisors. 

Safford,  Ariz. — Plans  being  prepared  by 
Roy  W.  Lescher  and  J.  Rinker  Klbbey, 
Bank  of  Arizona  Building.  Phoenix,  for 
two-story  court  house  to  cost  $45,000. 

North  Toronto,  Ont. — At  a  meeting  of 
Separate  School  Board  it  was  decided  to 
erect  $30,000  school  here  and  a  by-law 
passed  authorizing  $100,000  bonds  for 
school   purposes. 

BIOS     DESIRED. 

Howard,  R.  I. — Until  Jan.  6,  by  Board 
Control  and  Supply  (Wm.  A.  Schofield, 
Chmn.).  Providence,  for  erecting  a  2-story 
brick  ward  building  and  altering  two 
existing  ward  buildings  and  other  work 
for  the  State  Hospital  for  Insane  at 
Howard.  Separate  bids  for  plumbing, 
heating  and  ventilating  and  electrical 
work.  Martin  &  Hall,  Archts.,  806  Union 
Trust   Building,   Providence. 
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W.  Va. — Contract  reported 
Otatiici  School  Board  to 
C  D,  Kayaar.  SaUaire.  OWo,  for  erecting 
two-atory  brtck  acbool.  Obaa.  W.  Bates. 
Archt..  T«l  Natkmal  Bank  BuUdins. 
Wh««lln«.  W.  Va. 

*Pe<ito«oc  Mlaa.— Contract  (or  arectlnc 
Areproof  covrt  bouae  (bids  opened  Dec.  6) 
of  tarra  oocia  and  atone,  awarded  Dobson 
A  OUva.  BUWlBCbam.  Ala.  N.  W.  Over- 
alraaL  JacfcaoB.  and  Uahon  A  Bradwell. 
Mam»>>la.  Taan.,  Aaaoc.  Archta. 

ACbaMlaM.  Minn.— Contract  (or  erect- 
IBB  Ugh  acbool  (bida  opened  Dec.  16) 
•wardad  as  (ollows:  Qeneral  contract. 
Madaaii  Broa..  Ulnneapolls.  tSSMS: 
■IbiatillH.  E.  A.  Honaon  A  Company, 
fbalttalff"  «3.M1:  heatlnit,  Hennepin 
PbOBbinr  A  HaaUnc  Company.  Minne- 
aaoUa.  fl0.lt7:  aiectrle  workTTwln  City 
Bactrtoal  Ooinpany.  Minneapolis.  II.ISO; 
Tyrla  A  Chapman.  Archta..  Uinneapolis. 
B.  J.  Sutherland.  Secy.  Board  Educ. 

*l.incoln.  Neb.— ContracU  awarded  as 
(oUowa  by  State  Board  Administration, 
Lincoln: 

'bOhemlatry  bulldinr  at  University  o( 
Naiiraaka  to  B.  J.  Jobat.  Omaha,  at  $132.- 
tli:  baattna  and  ventllatinK.  to  J.  P. 
Daley,  Omaha,  at  ttO.lU.  P.  W.  Tyler  of 
Unooln  submitted  loweat  bid  for  plumbing 
at  tl2.14: 

AHcaplul  for  medical  college  at  Omaha 
to  P.  P.  Oould  A  Son.  Omaha,  at  $105,000; 
plumbtng.  ventilating  and  heating  to  J.  P. 
May,  Omaha,  at  fU.MI. 

*Brenham,  Tax.— Contract  awarded  W. 
a.  Carter  Co.,  Chamber  of  Commerce 
Building.  Chicago.  III.,  (or  constructing 
I'.  S.    Post  Omca.  at  $44,834. 

*Faarl  City,  Hawaii,— Contract  award- 
ad  J.  U  Toung,  Honolulu,  at  $26,100  for 
oonatnictlns  reln(orced  concrete  power 
honaa  and  operating  building  and  one 
woodaa  doubia  barrack  building  at  Pearl 
Harbor. 
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Trenton,  N.  J.— K.  C.  Maxwell  Company. 
Broad  and  State  Streets,  contemplates 
erectinjt  three  or  four  stores  on  State 
Street  for  automobile  show  rooms. 

Erie,  Pa.— Erie  Wholesale  Grocery  Com- 
pany will  erect  next  spring  at  Nineteenth 
and  Holland  Streets  a  three-story,  60  x 
IW-ft..  fireproof,  concrete,  steel,  me 
warehouse  and  ofllce  building. 

Hershey,  Pa.— Hershey  Transit  Com- 
pany (J.  B.  1-eithiser,  Gen.  Mgr..  Her- 
shey) will  erect  a  car  barn  costing  $20,000. 

Philadelphia,  Pa.— Plans  being  prepared 
by  Bailinger  &  Perrot,  Methodist  Build- 
ing, for  one-story  Sunday  School  and 
Chapel  to  be  erected  at  Springfield  Ave- 
nue and  Fifty-eighth  Street  for  Sprmg- 
neld  Avenue  Methodist  Episcopal  Church. 

l^lans  being  prepared  by  Hoffman  Com- 
pany, Globe  Theater  Building,  for  two- 
story,  brick  and  refhforced  concrete  ware- 
house to  be  erected  at  Twelfth  and  Cal- 
lowhill  Streets  for  Crucible  Steel  Com- 
pany 

Hoffman  Company,  Globe  Theater 
Building,  are  architects  for  four-story, 
brick,  stone,  concrete  and  terra  cotta  de- 
partment store  to  be  erected  at  833  Mar- 
ket Street  for  Blauner  &  Company. 

Scranton,  Pa.— M.  E.  Comerford,  340 
Wyoming  Avenue,  has  purchased  site  on 
Spruce  Street  and  Intends  erecting  moving 
picture  theater. 

West  Chester,  Pa. — Plans  approved  for 
new  edifice  to  be  erected  for  Methodist 
Episcopal  Church  at  High  and  Barnard 
Streets;  cost  about  $53,000.  Rev.  Jay 
Dlckerson,  Pastor. 

Washington,  D.  C— Plans  being  pre- 
pared by  Claughton  West.  1416  Chapin 
Street,  N.  W..  for  five-story  brick  and 
limestone  apartment  house  to  be  erected 
on  California  and  Twenty-third  Streets, 
N.   W.,   for  L*o  Simmons. 

Contract  about  to  be  let  for  threestory 
and  basement  store  building  to  be  erected 
at  Mills  and  Rhode  Island  Avenues,  N.  W., 
(or  East  Gate  Lodge,  No.  34,  F.  A.  A. 
Masons. 

Raleigh,  N.  C. — Dunn  Brothers  and 
George  Marsh  have  secured  site  on  W. 
Martin  Street  on  which  to  erect  warehouse 
costing  ISO.OOO. 

Union  Station  Company,  Wlnston-Salem, 
chartered  with  F.  T.  Brinkley,  of  Win- 
Bton-Halem,  agent,  for  purpose  of  erecting 
a  pl.ant  for  union  railway  station  purposes, 
costing  $125,000. 

'  Nashville,  Tenn, — Russell  E.  Hart, 
Nashville,  Is  architect  for  remodeling 
Vanderbilt  Building  into  clubhouse  (or 
Commercial  Club;  cost  about  $75,000. 

Columbus.  Ohio. — Reported  Lamneck 
Company,  167  West  Naghten  Street,  con- 
templating erecting  four-story  brick  ware- 
house. 

Hamilton,  Ohio.— Lodge  No.  572,  Knights 
of  Pythias,  contemplate  erecting  lodge 
building. 

Springfield,  Ohio. — Contract  will  be  let 
early  next  year  for  two-story  and  base- 
ment brick  hotel  to  be  erected  on  Miami 
Street  for  Col.  A.  T.  Gross,  of  Urbana; 
cost  $25,000.  W.  F.  Miller,  Archt.,  Kelly 
Building. 

Tiffin,  Ohio, — Reported  plans  completed 
for  girls'  dormitory  to  be  erected  at  Or- 
phan Home  of  Pennsylvania  State  Council 
of  Junior  Order  United  American  Me- 
chanics. 

Fort  Wayne,  Ind. — Contract  about  to  be 
let  for  erecting  $50,000  edifice  for  Christ 
English  Lutheran  Church.  Rev.  H.  C. 
Hadley,  Pastor. 

Chicago,  III.— Reported  Thomas  A.  Col- 
lins, 133  W.  Washtenaw  Street,  will  erect 
four-story  hotel,  theater  and  store  build- 
ing at  Grand  and  Oakwood  Boulevards: 
cost  $220,000. 

Racine,  Wla.— Reported  Manufacturers 
National  Bank  will  erect  next  spring  a 
$100,000  building. 

W.  H.  Pugh  Coal  Company,  Racine, 
planning  erecting  building  at  harbor  yards 
to  cost  about  $25,000. 

.»H"S.*".'f;"'.  Wis.— Charles  W.  Somers, 
8314  Euclid  Avenue,  Cleveland,  Ohio,  re- 
ported Interested  In  eight-story  hotel  con- 
templated on  West  Water  and  Sycamore 
Streets. 

Ouluth,  Minn.— Plana  completed  bv  Hol- 

stead    &   Sullivan.    Paliadio    Building    (or 

three-story    building    to    be    erected    for 

„.,„„.     ?^?"*"'°^     Company     at     Twenty-first 

Havrn  Conatr.  Co.,  coat  $lW,000Taeor£J     BufiWan    pIu^.J:!^^,'',^^    K  Holstead    & 
F.    Palbam.    Arebt.,    M    B.    I^orty-aecond     i^  J  .!l  k1  P»"*'",o  Building,  for  two  build- 

-  rony  sacona     Ing  to  be  erected  at  Twenty-third  Avenue, 

W.,  and  Superior  Street:  cost  $100,000. 

wy)Il!!if"'.  I*"""— Thomas  Kearney,  of 
Wlnton,     Intends     erecting    $30,000     hotel 

Argents,  Ark. — Reported  warehouse  of 
Dixie  Cotton  Oil  MiH  (J.  B  Hlldebrind 
rebuilt.  "^*""^  destroyed  b^  flr":  wiU  be 

reM^r^H'  inrh"?-.,'^-.  My'o''  °f  Searcy 
houi  here.  '"    ^^^'Ins    M0,000 


PROPOSED     WORK. 

Provldanca,  R.  i. — Terminal  Warehouse 
CtMnpany,  Aliens  Avenue,  contemplates 
aracting  oae-story.  100  x  300-ft.  addition. 

BInghamton,  N.  Y.— E.  W.  Dlckerman, 
Prrry  Building,  Is  architect  for  five-story, 
brick  and  atone,  fireproof  bank  and  office 
building  to  be  erected  early  next  year  for 
People's  Tniat  Company. 

Brooklyn,  N.  Y. — Second  Church  of 
Cbrlst  Scientist.  Eighty-sixth  Street  and 
Fort  Hamilton  Parkway,  contemplates 
aracUng  new  edlAce  on  Sixty-seventh 
ttraat;  oost  about  $40,000.  Albert  Roe, 
4W  Sevcnty-nnit  Street,  Chairman  Board 
Tnateca. 

New  Yor4(.  N.  Y.— 8.  B.  Elaendrath,  500 
Fifth  Avenue,  and  B.  Horowlts  are  archi- 
tects (or  tbree  taxpayer  stores  and  a  two- 
•UrTiBOVtnjr  picture  theater  to  be  erected 
•t  n>  Bgbui  Avenue,  extending  In  an  L 
to  an  Waat  Fortieth  Street,  for  M.  R. 
Bran;  eatlniated  coat.  $4<,000. 

Plana  Iliad  for  erecting  following  bulld- 
Inaa:  U-story  aoartment  houae  at  IGS  W. 
FUty-aevanth  Street  for  Fifty-seventh 
mraet  Realty  Cor.,  ooat  tZU.OOO.  Robt.  T. 
Lyooa,  ArebL,  M  Vanderbilt  Avenue;  10- 
Mory  apartment  bouae  at  Convent  Avenue 
•Dd  141at  Btraot  (or  W.  B.  M.  Realty  Co., 
ooat  ItM.OW.  Frank  L.  Norton.  Archt.  216 
Hamilton  Avenoe,  New  Brighton,  8.  I.; 
a-atory  office  building  at  II  East  125th 
WiwaC  (OT  Hanry  J.  Hemmena,  cost  $50.- 
••fc  w.  Wetaaanbercer.  Jr.,  Archt.,  130  E. 
FUlMatk  Straat:  6-atory  brick  tenement 
a(  laiat  Btraat  and  Daly  Avenue  (or  Reva 
Raally  Co.,  ooat  $M,000,  tioldner  A  Oold- 
barf.  ArehU..  atl  B.  I4ith  street;  6-story 
bnoi  taBODant  at  Grand  Concourse  and 
IWl*  Btreet  (or  Waynor  Conatr.  Co..  coat 
•MAM.  Kraymborg  Architectural  Co., 
Arekla..  Itt>  B.  l(jtd  Btreet;  two  5-story 
tvMitanainsota  at  Valentine  Avenue  and 
MM  BUaat  (or  T.  Farago  Constr.  Co.,  cost 
..  Ludan  Piselotta.  Ill  E.  I4»th 
Arebl.:  t-atory  brick  tenement  at 
Wabater  Avamie  and  iMth  Street  (or 
WebaM- Avaime  Realty  Co.,  cost  $35,000. 
Oaena  KeMar  Archt.,  M  W.  Forty-fldh 
S^oM:  three  i-story  brick  UncmenU  at 


npr    WabMei 


rs"   X**   ^Sk.    |iyi.»M   bad 

fa.M;   aa^^ma  Baiter  Looc  If* 
tar.  Maaa..  ImIm  and  (aST^ 


,^  >  W.  va.— OMtracta  awarded 
Dec   13  by  Babrd  ol  Rdae.  aa  (oOowa  (or 


pv,wvv.   uevrge 
_.     _.  -  -      —    Forty-aecond 

K2!f*=J'!*2.  '••i'*!  '"^«'«  tenemenu  at 
mtbjBUbM   Mid  «t.    Anns    Avenue    (or 

fMacwCMdtaK  Co..  coat  $100,000.  Moore 
*A^i"S!i^^  /rehta.  Third  Avenue  and 
laui  mreet:  4-storir  dancing  school  and 
apbrtment  at  1(3  «<  FKty-aTventh  Street 
(or  L4Mla  H.  Challf.  cost  $110,000.  George 

krtn,ssr»js:^-  ^"''-- '  ^~» 

.mr*""  'ttef  J!*'"'*^  *>y  Hanry  Otis 
ff^f"a2-«*'*S'y'  *»•""•.  for  11-atofy, 
«•«   lM.rt..   brtek.   Ilmeatone  and   terra 

2511.  ••?7»S'"'  2S*«  *"»<Ilng  conum- 
BMf*  al«We«  Fifty-seventh  Street  (or 
lOekael  Dreloer.  MO  Fl(th  Avenue. 

^  %■*'"'•  *••  J-— LoOae  No.  3t3,  L.  O. 
9-  SSSf*"  eontemplates  erecting  addition 
!•  cMMMose  at  Neaeott  Plaee  ^  Wash- 
■;  ooat  about  »JS,00«.     B.  L. 

_ laa  Bolidlng  Committee,  Llv- 

Arame  and  Seventh  Street. 


ere^cVrn^gT'd.OO^t'm-;?^"-"  considering 
A-^C?  mI'm!^*'  i^S'-^f '£;"»  completed  by 
H^£  TV?  "-eh"o^s?."'i^o^x  l'?5 
?.re^s'?orT'^:' 5?l,.^%afe"n^a^- '^" 


Riverside,  Cal. — Reported  Atchison,  To- 
peka  &  Santa  Fc  R.  R.  (F.  M.  Blsbee,  Ch. 
Bngr.  (Western  Lines),  Amaiillo.  Tex.), 
intends  erecting  a  passenger  station  cost- 
ing   $60,000. 

BIDS     DESIRED. 

Qloversvllle,  N.  Y. — Reported  desired 
until  Dec.  28,  by  Mowbray  &  Uffinger, 
Archts.,  46  Liberty  Street.  New  York  City, 
for  erecting  a  one-story  bank  building  for 
City  National  Bank  (Chas.  M.  Harris, 
Pres.).     Probable  cost  $80,000. 

VIcksburg,  Miss. — Reported  desired  until 
Jan.  10,  by  Sam  Brown,  Jr..  Chmn.  Build- 
ing Committee,  B.  B.  L.  S.,  for  erecting 
2-story  brick  club  building.  Leon  C. 
Weiss.  Archt.,  619-621  Maison  Blanche 
Building,   New  Orleans. 

Glllman,  Iowa. — Reported  desired  until 
Jan.  1  (or  erecting  2-story  and  basement 
50  X  100-(t.  I.  O.  O.  F.  building  (or  Eden 
Lodge  No.  316  (Harry  Carlston,  Secy.). 
Reimer  &  Heriin,   Archts.,  Marshalltown. 

Omaha,  Neb. — Reported  desired  until 
Dec.  27,  by  Geo.  B.  Prinz.  1033  Omaha 
National  Bank  Building,  for  erecting  7- 
story  and  basement,  110  x  132-ft.  Masonic 
temple  and  store  building  for  Masonic 
Temple  Craft.     Probable  cost  $300,000. 

Wolfe  Island,  Ont. — Reported  desired 
until  Jan.  1  by  Power  &  Son,  Archts., 
Merchants  Bank  Chambers,  Kingston,  (or 
erecting  Church  of  the  Sacred  Heart  at 
Wolfe  Island. 

PRICES     AND     LETTINGS. 
i(Indicates  award  of  contract. 

^Cold  Spring,  Long  Island,  N.  Y. — Con- 
tract awarded  Stewart  Engineering  Cor- 
poration, 17  Battery  Place,  New  York,  (or 
constructing  reinforced  concrete  founda- 
tions and  retaining  walls  for  residence  of 
Otto  H.  Kahn,  of  Cold  Spring,  Long 
Island.  Contract  price  $150,000.  Delano. 
&  Aldrich,  Archts.,  4  East  Thirty-ninth 
Street,  New  York. 

♦Rochester,  N.  Y. — Contract  awarded 
Manlon  Brothers,  Rochester,  for  erecting 
eight-story,  steel  fireproof  building  adjoin- 
ing Physicians  Club  on  Chestnut  Street; 
cost  about  $100,000.  Hutchison  &  Cutler, 
Archts.,  Cutler  Building. 

^Jersey  City,  N.  J. — Contract  awarded 
by  National  Theater  Company  to  Wells 
Construction  Company,  17  Bleecker  Street, 
for  erecting  theater  at  Central  Avenue  and 
Bleecker  Street,  at  $55,187. 

♦Philadelphia,  Pa. — Contract  awarded 
F.  L.  Hoover  &  Sons,  1023  Cherry  Street. 
for  alterations  and  addition  to  Salvation 
Armv  Building  at  1224  Parish  Street:  cost 

$25,000. 

♦  Decatur,  III. — Contract  for  erecting 
Moose  Lodge  building  awarded  to  Watson 
&  Son,  Decatur,  at  $23,820. 

♦Lincoln,  Neb. — Contract  for  erecting 
10-story  terminal  Imilding  for  the  offices 
of  the  Lincoln  Traction  Company  award- 
ed Selden  Brecht  Company,  St.  Louis, 
Mo.     Cost  about  $500,000. 

♦Camarlllo,  Cal. — Contract  (or  erecting 
one-story  concrete  building  for  J.  P.  Lewis 
&  Son  awarderi  J.  A.  Crook,  of  Los  An- 
geles,   at    $21,300. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK. 

Maiden,  Mass.— H.  H.  Kelley  &  Com- 
pany, 200  Congress  Street,  Boston,  con- 
templates erecting  two-story  brick,  40  x 
120-ft.  factory  and  a  35  x  60-ft.  boiler 
house  here  near  Maplewood  Station. 

Chester,  Conn. — Reported  plans  being 
prepared  for  two-story,  40  x  80  ft.,  rein- 
forced concrete  factory,  and  one-story  30 
X  40-ft.  boiler  house  to  rcpLace  plant  of 
C.  J.  Bates  &  Son.  recently  destroyed  by 
fire. 

Ellzabethport,  N.  J.— Ring,  Cleaves  & 
Graham  of  EUzabethport  are  architects 
for  three-story,  brick,  concrete  and  steel 
machine  shop  to  be  erected  for  Samuel  L. 
Moore  &  Sons. 

Trenton,  N.  J. — R.  C.  Maxwell  Com- 
pany, Broad  and  State  Streets,  intends 
erecting  a  plant  on  Magowan  Street  (or 
manu(acturing  outdoor  electric  advertis- 
ing signs. 

Lebanon,  Pa. — Weimer  Machine  Works 
recently  reported  destroyed  by  Are  will  be 
rebuilt. 

Clarksburg,  W.  Va.— Sanitary  Baking 
Company,  328  Jackson  Street,  contem- 
plates erecting  $30,000  plant  on  Jackson 
Street. 

Belmont,  N.  C. — R.  C.  Blberstein  o( 
Charlotte  is  engineer  (or  mill  to  be  erect- 
ed here  (or  Climax  Spinning  Company. 
Including  operatives'  cottages  to  cost 
about  $40,000;  installing  21.760  spindles 
and  accompanying  machinery,  cost  about 
$225,000.     See  "I>rices  and  Lettings." 

Woodruff,  S.  C— Woodruff  Cotton  Mills 
will  erect  four-story  124  x  80-ft.  addition 
to  plant  and  install  1800  spindles,  with 
accompanying   machinery. 


December  25,  1915 


ENGINEERING    RECORD 


247 


Atlanta,  Ga. — Reported  Chevrolet  Motor 
Company,  330  BdKewood  Avenue,  contem- 
plates erecting  assembling  plant  here. 

Jacksonville,  Fla. — Eagle  Film  Manufac- 
turing &  Producing  Company,  109  N. 
Dearborn  Street,  Chicago,  111.,  contem- 
plates erecting  plant  here. 

Tampa,  Fla. — Wilson  &  Toomer  Fertil- 
izer Company  of  Jacksonville  contem- 
plates erecting  fertilizer  plant  here;  cost 
about   $200,000. 

Chattanooga,  Tenn. — G.  H.  Miller,  509 
Walnut  Street,  reported  interested  in 
company  which  will  erect  mill  here  and 
install  15,000  spindles  and  accompanying 
machinery. 

Ashland,  Ky. — Reported  Ashland  Iron  & 
Mining  Company  will  erect  open-hearth 
steel  plant  here  to  cost  $1,000,000. 

Cleveland,  Ohio. — Bamberger-Reinthal 
Knitting  Company,  2621  E.  Ninth  Street, 
will  erect  four-story  fireproof  factory  on 
Twenty-seventh  Street  and  Chester 
Avenue. 

I  ronton,  Ohio. — Reported  Ironton  Incan- 
descent Stove  Company  (Jake  Davis, 
Mgr.)  will  erect  two-story  factory  on 
Front  Street. 

Detroit,  Mich. — Reported  Ford  Motor 
Company  secured  additional  land  and  will 
enlarge  Highland  Park  factory  exten- 
sively. 

Kalamazoo,  Mich. — The  foundry  build- 
ing which  Goodale  Company  will  erect  is 
to  be  one  story,  90  x  250  ft.,  concrete, 
steel  and  brick;  they  will  also  erect  a 
three-story  shop. 

Lansing,  Mich. — Xovo  Engine  Company 
reported  considering  erecting  125  x  325-ft. 
addition  to  foundry. 

Faribault,  Minn. — Contract  soon  to  be 
let  by  Faribault  Packing  &  Provision 
Company  (M.  E.  Brooks.  Supt.)  for  super- 
structure of  plant  to  cost  $125,000.  D.  Q. 
Davis,  Engr.,  Manhattan  Building,  Chi- 
cago. 

Minneapolis,  Minn. — Kees  &  Colburn, 
Donaldson  Building,  are  architects  for  12- 
story  warehouse  and  factory  to  be  erected 
on  Fifth  Street  for  Wyman,  Partridge 
Company;  cost  $300,000. 

Two  Harbors,  Minn. — Reported  Duluth 
&  Iron  Range  Railroad  Company  (W.  A. 
Clark,  Ch.  Engr.,  Duluth)  plans  erecting 
new  car  and  paint  shops  here. 

Jonesboro,  Ark. — T.  B.  Mitchell,  Jones- 
boro,  is  architect  for  reinforced  concrete, 
23  X  107-ft.  plant  to  be  erected  with 
equipment  for  Jonesboro  Ice  Company. 

Seattle,  Wash.— F.  S.  Lang  Manufac- 
turing Company,  2758  Second  Avenue, 
contemplates    erecting   addition   to   plant. 

Oregon  City,  Ore. — Hawley  Pulp  & 
Paper  Company,  First  and  Main  Streets, 
contemplates  erecting  early  next  year  an 
additional  mill  of  reinforced  concrete  and 
steel  construction;  cost  complete,  includ- 
ing machinery,  about  $500,000. 

Ontario,  Cal. — San  Antonio  Growers' 
Assoc.  (Judge  C.  McWhitney,  Secy.)  will 
erect  a   $40,000  packing  house. 

San  Diego,  Cal. — Reported  National 
Paving  Company,  San  Diego,  intends 
erecting  a  paving  plant  on  F  Street  to 
cost  $65,000. 

PRICES     AND     LETTINGS. 
itlndicatea  award  of  contract. 

^Philadelphia,  Pa. — Contract  awarded 
Barclay  White  &  Company,  1530  Chestnut 
Street,  for  erecting  four-story,  brick,  re- 
inforced concrete,  70  x  120-ft.  factory  at 
Manayunk   for  A.   T.   Baker. 

Contract  awarded  O'Mera  Construction 
Company,  235  South  Turner  Street,  for 
erecting  boiler  house  for  Pennsylvania 
Sugar  Company:   cost  about  $40,000.. 

♦  Baltimore,  Md. — Dietrich  Brothers, 
Pleasant  and  Davis  Streets,  have  con- 
tract for  iron  and  steel  needed  in  plant  of 
Hess  Steel  Company,   to  be  erected  here. 

-^Belmont,  N.  C. — Contract  awarded  J. 
D.  Grandy,  Charlotte,  for  erecting  one- 
story,  127  X  531 -ft.  brick  and  wood  mill 
for  Climax  Spinning  Company;  cost  about 
$60,000. 

♦Manitowoc,  Wis. — Contract  awarded 
Walter  Oelein  Company  of  Milwaukee  for 
erecting  $100,000  addition  to  plant  of 
Aluminum  Goods  Manufacturing  Company 
at  Fifteenth  and  Franklin  Streets. 

ifrGreat  Bend,  Kan. — Contract  for  re- 
building mill  and  elevator  of  Kansas  Flour 
Mills  Company,  recently  destroyed  by  a 
cyclone,  awarded  McDonald  Engineering 
Company,  Chicago,  111.,  and  for  machinery 
to  Allis  Chalmers  Company,  Milwaukee, 
Wis. 


MISCELLANEOUS 


Fire  Escapes — Indianapolis,  Ind. — About 
95  fire  escapes  will  be  placed  on  52 
schools.      Address    Business   Manager    Bd. 

Park  Bonds — Bartlesvllle,  Okla. — Park 
improvement  bonds  amounting  to  $50,000 
have  been  sold. 

Transmission     Line — Vancouver,    Wash, 

■ — J.  L.  Stannard,  Engineer  of  Portland, 
Ore.,  is  making  a  survey  for  a  transmis- 
sion line  between  Vancouver  and  Kalama 
for  the  North  Coast  Power  Company. 

Conduit — Phoenix,  Ariz. — Plans  ap- 
proved as  prepared  by  J.  B.  Girard,  City 
Engineer,  for  about  5500  ft.  of  wood  con- 
duit to  carry  Salt  River  Canal. 

BIDS     DESIRED. 

Elevator — Rochester,  N.  Y. — Until  Dec. 
27,  by  Board  Education  (J.  S.  MuUan, 
Secy.),  for  Installing  an  electric  elevator 
in  the  Washington  Junior  High  School. 

Boilers— West  Point,  N.  Y.— Until  Jan. 
24,  by  Quarter  Master,  West  Point,  for 
two  water  tube  boilers  and  stokers,  adver- 
tised in  Engineering  Record. 

Broken     Stone — Mount     Holly,     N.     J. — 

Until  Jan.  1.  by  Board  Chosen  Freehold- 
ers (A.  I.  Davis.  Dis.),  Mount  Holly,  for 
furnishing,  per  ton  f.o.b.  quarry,  broken 
stone  to  the  county  for  year  1916;  sam- 
ples of  1%  in.,  %  in.,  and  screening  to  be 
furnished.     Jas.  Logan,  County  Engr. 

Cement  Tank — Louisville,  Ky. — Until 
Jan.  18,  by  Commissioners  of  Fisheries, 
Department  of  Commerce,  Washington, 
D.  C,  for  constructing  cement  retaining 
tanks  and  open  shed  at  Louisville  Fish- 
eries  Station. 

Transmission  Line — Tell  City,  Ind. — 
Until  Deo.  28  by  Louis  Siebert,  City  Clerk, 
for  about  5  miles  of  three-phase  trans- 
mission line  from  power  house  in  Tell 
City  to  corporation  limits  of  Troy. 

Cement — Chicago,  III. — Until  Deo.  28, 
by  Department  Public  Works,  for  furnish- 
ing and  delivering  Portland  and  natural 
cement  to  various  pipe  yards  for  use  of 
the  Bureau  of  Sewers;  also  separate  bids 
for  furnishing  and  delivering  to  city  at 
shafts  of  Wilson  Avenue  tunnel  20,000  ft. 
more  or  less,  of  No.  C  R  C  D  B  standard 
copper  cable. 

Fire  Escapes — Normal,  III. — ^Untll  Dec. 
27,  by  State  Board  Administration  (Frank 
D.  Whipp,  Fiscal  Supervisor),  Springfield, 
for  constructing  a  three-story  spiral  fire 
escape,  including  proper  connections  with 
each  floor  or  stairway  leading  from  the 
three  stories  of  Administration  Building; 
also  fire  escape  from  chapel  at  the  Sol- 
diers Orphan  Home,  Normal. 

Stairway — St.       Paul,       Minn. — Reported 

desired  until  Dec.  27,  by  Aug.  Hohenstein, 
Purchasing  Agent,  for  constructing  steel 
stairway  on  Hall  Avenue  between  S.  Wa- 
basha Street  and  Prospect  Terrace. 

Dump  Cars — Winnipeg,  Man. — Until  Dec. 
29,  by  S.  H.  Reynolds,  Chmn.  of  Comrs., 
901  Boyd  Building,  Winnipeg,  for  twenty 
20-yd.  automatic  dump  cars. 

Steel,  Iron,  Etc. — Panama. — ^Until  Jan 
S,  by  MaJ.  F.  C.  Boggs,  Corps  Bngrs., 
U.  S.  A.,  General  Purchasing  Officer 
Panama  Canal,  Washington,  D.  C,  for 
Cir.  998,  steel,  iron,  pig  iron,  steel  and 
iron  castings,  valves,  etc. 


PROPOSED     WORK. 

Transmission  Line — Canajoharle,  N,  Y. 
— Public'  Service  Commission  has  author- 
iiied  Montgomery  County  Electric  Light 
&  Power  Company,  Canajoharle,  to  ex- 
tend the  transmission  lines  into  the  towns 
of  Sharon  and  Cherry  Vallev  and  village 
of  Cherry  Valley;  probable  cost  $15,000. 
Education. 


PRICES     AND     LETTINGS. 

-^Indicates  award  of  contract. 

♦Conduit — Boston,  Mass. — Contract  for 
constructing  Davenport  Brook  conduit 
(bids  opened  Dec.  15)  awarded  William  J. 
Barry,  431  Ashland  Street,  West  Roxbury, 
at  $29,871. 

♦Reconstructing  Coal  Yards — Philadel- 
phia, Pa. — Contract  awarded  C.  P.  Bower, 
Philadelphia,  for  Contract  No.  4,  recon- 
structing coal  yards  at  Emerald  Street 
for  Philadelphia  &  Reading  Ry.,  at  $70,- 
106.  Next  three  lowest  bidders:  Mc- 
Nichol  Paving  &  Constructing  Company, 
Philadelphia.  $77,616;  James  McGraw  Com- 
pany, Philadelphia.  $87,511,  and  John  Goll 
ife  Company,  $93,551.  Saml.  T.  Wagner, 
Chief  Engineer. 

♦Filling  —  Galveston  Ten.  —  Contract 
signed  between  the  city  and  the  Standard 
American  Dredging  Company,  Merchants 
Exchange  Building,  San  FrancTsco,  Cal., 
for  sand  filling  to  be  used  in  the  protec- 
tive grade  between  Sixth  and  Nineteenth 
Streets.  County  is  to  take  about  100,000 
cu.  yd.  of  fill  and  city  171.000  cu.  yd.,  price 
being  39.75  cts.  per  cu.  yd. 

Iron     and     Steel — Los     Angeles,     Cal. — 

Following  are  bids  opened  recently  by 
Harbor  Commissioners  for  furnishing  (a) 
270,000  lbs.  structural  steel  and  (b)  27,000 
lbs.  cast  iron;  Security  Construction  Co., 
Los  Angeles,  (a)  5.985  cts.  per  lb.;  (b) 
4,095  cts.  per  lb.;  Llewellyn  Iron  Works, 
I-os  Angeles,  (a)  8.75  cts.;  (b)  3%  cts.; 
Baker  Iron  Works.  Los  Angeles,  (a)  9.2 
cts.,  (b)  3.5  cts.;  Union  Iron  Works.  Los 
Angeles,    (a)    $23,955,    (b)    $1,180. 

Sprinkling  System  In  Warehouse — Los 
Angeles,  Cal. — Following  are  four  lowest 
bids  opened  recently  for  installing  an 
automatic  sprinkling  system  in  municipal 
harbor  warehouse:  Automatic  .Sprinkler 
Company  of  America.  $18,810:  Thomas 
FTaverty  Company,  517-S.  Los  Angeles, 
$18  975;  Pacific  Fire  Extine-uisher  Com- 
pany, $19,250.  and  Fire  Protection  & 
Efiuipment  Company,  $20,470. 


Proposals 

Fop     Proposals     Advertised,     See     Pages 
30  and  31. 

WATERWORKS. 

Bids  See  Eng. 

Close.  Record. 

Dec.  28.  Pumps,        Pipes,        Etc., 

Mansfield,   Ohio    Dec.  25 

Dec.  28.  Equipment,         Columbus, 

^  „      Ohio Dec.  25 

Dec.  29.  Drag      Line,      Winnipeg, 

Man Dec.  25 

Dec.  29.  Pipes,   Valves,   Etc.,   Chi- 
cago.  Ill Dee.  25 

Jan.     1.  Water       Works,       Beebe, 

Ark Dec.  18 

Jan.     3.  Extension,    Bakerj_Ore. . .  Dec.  IS 
Jan.     4.  Water     Works,     Wesson, 

Miss Dec.  18 

Adv.   Dec.   18. 
Jan.     6.  Reservoir,    Manteca,    Cal.  Dec.  18 
Jan.  10  Filter,   Danville.  Ill Dec.  18 

Adv.  Dec.  18. 
Jan.  11.  Filter     Plant,     St.     Hya- 

cinthe.  Que Dec.     4 

Jan.  12.  Pumping     Unit,      Kansas 

City,    Mo Dec.  11 

Adv.  Dec.  11  to  25. 
Jan.  17.  Pumping    Unit,    St.    Paul, 

Minn Dee.  25 

Adv.  Dec.  24. 


Bids 
Close. 
Jan.    4. 
Jan.     4. 
Jan.     5. 


Jan.     5. 


Jan.     6. 


Jan. 
Jan. 
Jan. 
Jan. 

6. 

7. 

8. 

10. 

Jan. 

11. 

Jan. 
Jan. 

12. 
14. 

Jan. 

17. 

Jan. 
Jan. 
Jan. 

17. 
18. 
22. 

Jan. 

25. 

SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Dec.  28.  South   Orange,   N.   J Dec.  25 

Dec.  28.  Columbus.   Ohio   Dec.  18 

Dec.  29.  Chicago,  111 Dec.  25 

Dec.  30.  Brooklyn,    N.    Y Dec.  25 

Jan.     1.  Wausa,   Neb Dec.  18 

Jan.     4.  Key  West,   Fla Dec.     4 

Jan.     4.  Loveland,     Colo Dec.  18 

Adv.   Dec.  18,  25. 
Jan.     6.  Mason  (3ity,  Iowa Dec.     4 

Adv.  Dec.  4. 

Jan.     4.  Hampton,  Iowa Dec.  25 

Jan.     7.  Strfiwberry  Point,   Iowa. .  Dec.  25 


BRIDGES. 

Dec.  28.  Omaha,    Neb Deo.  11 

Dec.  28.  Pittsburgh,    Pa Dec.  18 

Dec.  30.  Defiance,    Ohio    Dec.  18 

Dec.  30.  Washington,    Ind Dec.  25 

Dec.  31.  Omaha,  Neb Dec.  25 

Jan.    3  L,awrence,   Kan Dec.  18 

Jan.     3.  Ft.   Worth.   Tex Dec.  25 

Jan.     4.  Wadena,  Minn ?■....  Dec.  11 

Jan.  15.  Tucson,   Ariz Dec.  25 

Jan.  15.  Sandpoint,  Idaho   Dec.  25 

Jan.  18.  Knoxville,    Iowa Dec.  18 

Jan.  26.  Rockford,    111 Dec.  25 

Adv.  Dec.  25. 


PAVING  AND  ROADS. 

Dec.  29.  Wooster,  Ohio  Dec.  25 

Dec.  29.  Baltimore,  Md Dec.  25 

Dec.  30.  Dothan,    Ala Dec.  18 

Dec.  30.  Brooklyn,  N.  Y Dec.  25 

Dec.  30.  Lisbon,   Ohio    Dec.  25 

Dec.  30.  New   York,    N.    Y Dec.  25 

Dec.  30.  Jersey  City,  N.  J Dec.  26 

Jan.    1.  Chelsea    P.     O.,    Atlantic 

City,    N,    J... Dec.  18 

Jan.     1.  Mandan,  N.  D Dec.  25 

Jan.     3.  Maynardsville,  Tenn Nov.  20 

Jan.     3.  New   Orleans,    La Dec.  18 

Jan.     3.  Road  Roller,  Tucson,  Ariz.Dee.  18 

Jan.     3.  Kissimee,  Fla Dec.  25 

Jan.     3.  Santa   Barbara,   Cal Dec.  25 

Jan.     4.  Oklahoma   City,    Okla Dec.  25 

Jan.     3.  .Santa  Barbara,  Cal Dec.  25 

Jan.     4.  Huntsville,  Ala Dec.  18 

Jan.  ■  5.  Seymour,   Mo Dec.  25 

Jan.     6.  The  Dalles.  Ore Dec.  18 

Jan.     8.  Anderson,   Ind Dec.  25 

Jan.  11.  Florence,    S.   C Dec.  18 

Jan.  11.  Albany.  N.  Y Dec.  18 

Adv.   Dec.    18,   25. 

Jan.  12.  Dadesville.    Ala Dec.  25 

.Ian.  12.  Seattle,    Wash Dec.  25 

Jan.  13.  Sault  Ste.   Marie,   Mich Dec.4 

Jan.     14.  Charlestown,  W.  Va Dec.  18 

Jan.  17.  Evanston,    111 Dec.  25 

2  Props.  Adv.  Dec.  25. 

Jan.  17.  East    View,    Ohio Dec.  25 

.Ian.  20.  Greenfield,    Iowa    Dec.  25 

Jan.  20.  Fort    Benton,    Mont Dec.  25 

Adv.  Dec.  25. 


HYDRAULIC    CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Dec.  27.  Dredging.     Milton    Lower 

Mills,  Mass Dec,  23 

Adv.   Dec.   25. 
Dec.  28.  Ditch,        Hartford        City, 

Ind     Dec.  11 

Dec.  28.  Dredging,       New      York, 

N.  Y Dec.  18 

Dec.  28.  Pier.  New  York,  N.  Y Dec.  25 

Dec.  29.  Grain  Elevator.     New  Or- 
leans, La Dec.     4 

Adv.   Dec.   4  to  25. 

Dec.  29.  Philadelphia,    Pa Dec.  25 

Dec.  30.  Indiana    Dec.  25 

Dec.  30.  Tulsa.  Okla Dec.  25 

Dec.  30.  Drain.   Morganfield,  Kv...Dec.  11 

Adv.  Dec.   11,   18. 
Dec,  30.  Canal      Rxtension.      Har- 

lingen,  Tex Dec.  18 

Dec,  31.  Breakwater,   Fort   Taylor, 

Fla Dec.     4 

Adv.   Dec.  4  to  25. 

.Tan,     3.  Indiana    Dec.  25 

Jan.     3.  Santa   Barbara,    Cal Dec,  25 

Jan.     3.  New  York.   N.  Y Dec.  25 

Jan,     4.  .State       Canal,       (Contract 

73-A,  Albany,  N.  T Dec.  11 


Dec. 
Dec. 
Dec. 
Dec. 
Dec, 
Dec. 

Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan, 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 

Jan. 
Jan. 

Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 

Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 


See  Eng. 
Record. 

Indiana   Dec.  25 

San  Gabriel,  Cal. Dec.  25 

Wharf,     etc..      New     Or- 
leans. La Dec.  11 

Adv.  Dec.  11  to  25. 
Piling,    lumber,    etc.,    for 

wharf.  New  Orleans,  La. Dec.  11 

Adv.  Dec.  11  to  25. 
Power      house      at     dam. 

Wheeling,     W.     Va Dec.  11 

A,dv.  Deo.  11  to  25. 

Bakersfield,    Cal Dec.  25 

Ditch.  Duluth,  Minn Dec.  18 

Dredge,  Macaco,  China... Nov.     6 
Ditches,     Poplar     Bluffs, 

Mo Dec.  18 

State    Canal    Work,    Al- 
bany, N.  Y Dec.  18 

Adv.  Dec.  .18,  25. 

Sherman,  Tex Dec.  25 

Gates  for  dam.  Wheeling, 

W.  Va Dec.  18 

Adv.  Dec.  18,  25. 
Ft.   Wayne,   Ind Dec.  25 

Adv.  Dec.  25. 
Irrigation,  Oakdale,  Cal..  Dec.  25 
Irrigation,  Montrose,  Col.  Dec.  25 
Power    House     at     Dam, 

Wheeling,  W.  Va Dec.  25 

Adv.  Dec.  25. 
Ditch,    Crookston,   Minn..  Dec.  25 


PUBLIC  BUILDINGS  AND 

SCHOOLS 

28.  Orient,  Ohio D«c.  11 

28.  Seymour,    Conn Nov.  2* 

28.  Montclair,    N,    J Dec.  25 

29.  Missoula,  Mont Nov  27 

29.  Chicago,   111 Dec.  25 

30.  St.  Petersburg,  Fla Nov.  20 

Adv.  Nov.  20,  27. 

30.  Galveston,   Tex Noy  27 

30.  Rldgway,  Pa Nov.  27 

30.  Somerviile,    Ohio Deo.  11 

29.  Lehighton,  Pa Dec.  25 

30.  Spring  City.   Pa.    Dec.  25 

30.  Los    Angeles.    Cal Dec.  25 

31.  San  Jose,  Cal Dec.  18 

31.  Quitman,   Mass Dec.  25 

1.  Arlington,   Iowa   Dec.     4 

1.  Independence,   Iowa   Dec.     4 

1.  Motherwell,   Ont Dec    11 

3.  Chicago,    111 Dec.  18 

3.  East    Hartford.    Conn Dec.  25 

3.  Chicago,   III Dec.  25 

3.  Vmcennes,  Ind Dec    25 

3.  Chicago,  111 Dec.  25 

4.  Cavlte,  P.  I Nov.  II 

4.  Greenville.   S.   C Not  27 

4.  Gaylord,    Minn Dec      4 

4.  Crookston,  Minn Dec.  11 

i.  East   Cleveland,    Ohio Dec.  11 

4.  Trinidad,   Colo Dec.  25 

6.  Harlan,  Iowa   Nov  27 

5  Providence,  R.  I Dec' 18 

S.Marcus   Hook,    Pa Dec    25 

6.  Wheeling,   W.   Va Dec.  11 

Adv.  Dec.   11. 

J-  Howard,  R.  I Dec.  26 

10.  Titusville.    Pa Dec      4 

Adv.   Dec.  4.   11. 

10.  Toledo,    Ohio    Dec    18 

11.  Durham,    N.    C Dec    18 

16.  Duluth,  Minn Dec'  11 

15.  St.    Louis.    Mo Dec    25 

16.  Sidney,   Neb Deo'  11 

17.  Hackensack,    N.    J Dec'  11 

17.  Smithfleld.    R.    I Dec'  18 

18.  Anoka.    Minn Deo    11 

19.  Hornell.    N.    Y i..  Dec    II 

20.  Crookston.   Minn Dec'  i'i 

21.  Waterloo,   N.  Y '    '  Dec    18 

22.  Wheeling,  W.  Va. . . ! ! . . ! !  Dec!  25 

Adv.  Dec,  25. 
2*.  Ashland,    Ky.     ......  Dec    m 

26  Shelby.    N.    C. dIc'  18 

27  Ellensburg,    Wash Dec    18 

28.  Washington.    Iowa    Dec'  25 

1.  Oneida,     Iowa     Dec    18 

1.  g.eorge   West.    Tex Dec'.  18 

7.  Sioux  City,  Iowa Deo.  25 


PRIVATE  BUILDINGS. 

Dec.  28,  Gloversville,  N.  Y Dec    25 

Jan.     1.  Gillman,   Iowa    Dec    21 

Jan.     1.  Wolfe  Island.  Ont "Dec'  25 

Jan.  10.  Vicksburg,     Miss Dec'  25 

NEW  INDUSTRIAL  PLANTS. 

Dec.  29.  New   Orleans,   La Dec      4 

Adv.  Dec.   4  to  25. 

Dec.  29.  New  Orleans.   La. .  Dec    18 

Adv.  Dec.  18.  ■•        .     o 


Dec. 
Dec. 
Dec. 

Dec. 

Jan. 

Jan. 


Jan. 
Jan. 


.Tan. 
Jan. 


Jan. 


Jan. 
Jan. 


Apr. 


MISCELLANEOUS. 

28.  Cement    Chicago.   Ill Dec.  25 

28.  Cable,   Chicago,    III Dec.  25 

29.  Dump      Cars,      Winnipeg. 

Man Dec    25 

30.  Railroad,  Fredericton. 

N,    B '. . .  Dec    25 

1.  Broken  Stone,  Mt.  Holly, 

N.   J Dec    25 

3.  Garbage  Incinerator,  Fort 

Wayne,   Ind Dec.  H 

Adv.  Dec.  11.  18. 

8.  Steel  towers  Guam Nov    20 

8.  Iron.   Steel,  Etc.,  Panama  Dec'  25 

wood,    Pa Dec    25 

Adv.   Dec,    IS.    25. 

12.  Cruiser.  Chicago,  ni Dec.  18 

18.  Cement    tank,    Louisville. 

Ky '  Dec    25 

18.  Garbage     Disposal,     New 

York,   N.  Y     Pec.  25 

Adv.    Dec.    25, 

19.  Garbage  Incinerator,  Edg- 

24.  Boilers — West  Point.  N.  Y.Dec    '5 
Adv.  Dec,  25. 
1.  Memorial.    Fort    McHenry 

(P.  O.  Baltimore,  Md.).,Nov,  20 


M 
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Official  Proposal  Announcements 

Trkr    U40  an   inch.— Copy  can  be  received  until 
ThnrMUy  io«.  m.  for  issue  mailed  the  next  morning 


J«n    17,  J»l» 

PUMPING  UNIT 

8T.  PAUU  MINN. 

jCaltea  la  karaby  clven  that  asalad  pro- 
baarlBK  the  nurolwr  t<T  of  the  bid 
aad  Miiliii  a»rt  with  the  name  of  the  bid- 
der aad  tba  dau  of  preaantaUon  will  be 
raealvad  at  Ika  oOlca  of  tha  Purchaainx 
Acaot  at  tka  Ooort  Houae  and  Oty  Hall 
oaUl  laU  a.  m..  January  IT,  1>16.  for 
tka  dnalfnlnt.  eonatmctlon.  delivery  aod 
anetlOB  i  iiiiUllMii  of  a  ataam  pumplnc 
■ait,  of  a  eapaeltr  to  pomp  contlnuoualy 
Oflaaa  (IS)  mUllon  V.  8.  gallona  of  water 
par  twanty-foitr  (24)  boura.  asalnat  a 
total  eocBblnad  bead  of  one  hundred  and 
aavaatr-oaa  (171)  feet,  with  (team  preaa- 
■ta  of  oaa  baadrwl  and  nfty  (1^0)  pounda 
par  awara  Inch  at  throttle :  tocether  with 
all  aaslUarr  aqulpment.  toola  and  appur- 
laoaaca*  aaeaaiary ;  all  in  accordance  with 
tba  r*-"*  and  apeciScatlona  on  file  In  the 
oAea  of  Ika  Pnrdutalnc  Asant. 

BIda  ara  tmrltad  on  two  typaa  of  pump- 
Inc  unlta.  namaty:  (a)  The  oantrlfuxal 
type  of  pump  driTan  by  a  ateam  turbine 
tbroiKb  raducUon  saara,  and  (b)  the 
trlplax  phnwar  tjrpa  of  pump  driven  by  a 
vartleal  trlpU  azpanalon  t>-pe  of  steam 
enctna.  Tka  type  and  make  of  pumplnx 
anil  tkat  will  ba  porcbaaed  will  be  that 
abowtns  tka  lowaat  oparatlnx  coat  per  year 
to  ba  datennlnad  oo  a  baala  Klven  In  the 
ivaelflaatlaiia  ploa  Bzed  chargea  on  the 
total  Inraatmant. 

A  bond  In  tba  aum  of  20  i>er  cent  of  the 
aaKNmt  bid,  with  two  auretlea,  resldenta 
of  tba  CItr  of  8L  Paul,  or  a  Surety  Com- 
pany kood  In  the  aaroa  amount,  or  a  cer- 
Uflad  ckeek  for  10  per  cent  of  the  amount 
Md.  Boat  aeoonpony  each  prot>oaal  aa 
for  dM  makinc  and  execution  of 


Tka  Cttjr   raaervaa   the   rlcht   to   reject 
any  or  all  Mda.  or  any  part  thereof. 

Bid*  ara  to  b*  anbmltted  In  duplicate 
opoo  lb*  racular  propoaal  blank,  furnished 
by  the  Pnrcbaainc  Acent  upon  requeat 
and  ara  aubject  to  the  condltlona  atated 
Ikareon.  All  Mda  will  b*  opened  In  pub- 
lic:, at  th*  time  above  auted.  by  the  Pur- 
diaalnc  Asaot,  in  tba  preaenca  of  the 
Omnnlttae. 
AUOUBT  HOHEN8TEIN, 

Purchasing   Agent 
II,  1*1S. 


January  4,  Itll. 

SEWER  TRUNK  LINE 

1X)VEUA.ND.  COU 
■salad  propoaata  will  ba  received  by  the 
City  Oark  of  Lovaland,  C:ol.,  at  her  offlc* 
at  Ika  City  Ball  until  7  o'clock  p.  m., 
Toaaday,  January  4.  1(10.  for  the  con- 
atrvetloa  of  a  sanitary  aawer  trunk  line 
far  ck*  CMy  of  liOvoUnd. 

Tka  work  will  eonalat  of  about  1700  ft 
of  l»-ln.  and  it^n.  ••war,  togtOmr  with 
Iko 

ba  on  forma  provldad  for 
•ad  most  ba  accompanied  by  a 
(or  IIM,  payable  to  tba 
Oty  TnaaBar  of  Lroealand. 

Tko  City  Oawaoil  rmnea  tba  rlgbl  to 
rajact  aay  or  aa  Mdai 

Plaaa,  avacMoatlona  and  oontract  may 
ke  oiaiwlnad   at   iko  oAea  of   tha   City 

OBOROIA  C  RIST, 
<:ity  aerk. 


—   WkMMMtDMi1ct.WbaalliW.WVa! 

i^.-M  ^LS-  Jt  <S««*5  tteio).  January  22, 

Ittd^MatkM  opaaad.  for  balldlnr  flre- 

^  —mm  boMsy  at  Dama  Noa.  U  and 

'.  RIaar.     Information  on  appllca- 


Blds  open  December  29,  1915. 

CHANGE  OF  DATE 

REINFORCED    CONCRETE 
ELEVATOR 

NEW  ORLEANS,  LA. 

Sealed  proposals  will  be  received  by  the 
Board  of  Commlaeloners  of  the  Port  of 
New  Orleans  at  their  office,  suite  200 
New  Orleans  Court  Buildlns.  until 
December  29.  1915,  at  8  o'clock  p.  m.,  and 
then  publicly  opened,  for  the  construction 
of  a  reinforced  concrete  elevator  of  about 
1,000.000  bushels  capacity  with  its  equip- 
ment except  as  specified  and  including 
marine  tower  and  at>out  1500  ft.  of  con- 
veyor galleries,  located  in  the  city  of  New 
Orleans,  on  the  east  bank  of  the  Mlssis- 
aippl  River,  approximately  between  Soniat 
and  Valmont  streets. 

A  deposit  of  $25,000  In  cash  or  certified 
check  is  required  with  proposal;  bond  of 
$300,000  required  with  contract.  Payment 
monthly  to  the  extent  of  90  per  cent  of  the 
engineer's  estimate  of  work  accomplished, 
including  allowance  for  a  reasonable  stock 
of  material  on  and  after  December  1, 
1915. 

Plans  and  specifications  will  be  on  file 
at  the  office  of  Ford,  Bacon  &  Davis,  921 
Canal  Street,  New  Orleans,  La.,  by  whom 
full  seta  will  be  furnished  to  prospective 
bidders  on  deposit  of  $100,  which  will  be 
refunded  to  depositors  who  submit  pro- 
posals and  return  sets  in  good  condition. 
To  depoaitora  who  do  not  submit  proposals 
$8  will  be  refunded  on  return  of  the  seta 
In  good  condition. 

The  right  is  reserved  to  reject  any  and 
all  bids  and  to  waive  informalities. 

Signed,  ERNEST  M.  LOEB, 

President 


Bids  open  January  5,  1916. 

PILING,  LUMBER,  WOOD 
BLOCK 

NEW   ORLEANS.   LA. 

Sealed  proposals  will  be  received  by  the 
Board  of  Commissioners  of  the  Port  of 
New  Orleans  until  January  5,  1916,  at  S 
p.  m..  for  furnishing  creosoted  and  un- 
treated piling,  creosoted  lumber,  creosoted 
sheet  piling  and  creosoted  wood  block,  or 
creoaoted  piling  only,  untreated  piling 
only,  creosoted  lumber  only,  creosoted 
sheet  piling  only  and  creosoted  wood  block 
only,  as  may  be  required  In  the  construc- 
tion of  the  Dumalne  Street  Wharf. 

Deposit  —  $3,000.00  cash  or  certified 
check. 

Payment— Monthly  In  full  for  material 
received,  50  per  cent  allowed  for  material 
treated  on  requisition  and  not  then 
ordered. 

Bond — 50  per  cent  of  the  amount  of  the 
contract 

On  and  after  December  6,  1915,  speclfl- 
cationa  will  be  on  file  at  the  office  of  the 
Engineer,  J.  Devereaux  O'Reilly,  by  whom 
full  acta  will  be  furnished  to  prospective 
biddera  on  depoalt  of  $10.00,  which  will  be 
refunded  to  depositors  who  submit  pro- 
poaala  and  return  leU  In  good  condition. 

To  depositors  not  submitting  proposals, 
$6.00  will  be  refunded  on  return  of  set  in 
good  condition. 

The  right  la  reaerved  to  reject  any  and 
all  bida,  and  to  waive  any  informality  in 
the  bids  received. 

ERNEST  M.  LOEB, 

_         ...  President 

December  3,  1916. 


Cru5?r -!i^s"  K„°J?„  "°?:S;«    SURVEY 

™nnf3^-"'^«'a'-.'"a^n« 
oS'aV^liaUol"^  °''*""^-     In'ormatlon 


Bida   open   January   5,   1916. 

WHARF  AND  CAUSEWAY 

NEW  ORLEANS,  LA. 

Sealed  proposals  will  be  received  by  the 
Board  of  Commissioners  of  the  Port  of 
New  Orleans  until  January  5,  1916,  at  8 
p.  ra.,  for  the  construction  of  the  Dumalne 
Street  Creosoted  Wharf  and  reinforced 
concrete  causeway  with  creosoted  wood 
block  roadway. 

Alternate  proposals  are  requested  for 
bids,  to  wit: 

Board  of  Commissioners  of  the  Port  of 
New  Orleans  furnishing  all  creosoted  lum- 
ber and  piling,  or  bidders  furnishing  all 
material  and  labor.  Bidders  will  be 
allowed  to  submit  proposals  either  way  or 
both  ways. 

Deposit-^$15,000.00  cash  or  certified 
check. 

Payment — monthly  to  the  extent  of  80 
per  cent  of  the  Engineer's  estimate  of 
work  accomplished,  including  allowance 
for  a  reasonable  stock  of  material. 

Bond — 50  per  cent  of  the  value  of  the 
contract. 

On  and  after  December  6,  1915,  plana 
and  specifications  will  be  on  file  at  the 
office  of  the  Engineer,  J.  Devereaux 
O'Reilly,  by  whom  full  sets  will  be  fur- 
nished to  prospective  bidders  on  deposit  of 
$20.00,  which  will  be  refunded  to  de- 
positors who  submit  proposals  and  return 
sets  in  good  condition. 

To  depositors  not  submitting  proposals. 
$10.00  will  be  refunded  on  return  of  set  in 
good  condition. 

The  right  is  reserved  to  reject  any  and 
all  bids,  and  to  waive  any  informality  in 
the  bids  received. 

ERNEST  M.  LOEB, 

President 
December  3,  1915. 


Bids  open  January  12,  1916. 

TURBO  CENTIFUGAL  PUMP 

KANSAS  CITY,  MO. 

Sealed  proposals  will  be  received  by  the 
Purchasing  Agent  of  Kansas  City,  Mis- 
souri, at  the  office  of  the  Purchasing 
Agent,  Second  Floor,  City  Hall,  until  two 
o'clock  p.  m.  of  January  12,  1916,  for  the 
designing,  construction,  delivery  and  erec- 
tion of  a  steam  turbine,  reduction  gear, 
centrifugal  pumping  unit  of  a  capacity  to 
pump  continuously  twenty  (20)  million 
U.  S.  gallons  of  water  per  twenty-four 
(24)  hours  against  a  total  combined  head 
of  three  hundred  and  sixty  (360)  feet 
and  a  steam  pressure  of  one  hundred  and 
sixty-five  (165)  pounds  per  square  inch  at 
throttle ;  together  with  ail  machinery, 
tools  and  appurtenances  necessary  ;  all  in 
accordance  with  the  plans  and  general 
specifications  on  file  in  the  office  of  the 
Chief  Engineer  of  the  Water  Department 

Each  bidder  shall  deposit  with  the  City 
Comptroller  a  certified  check  in  the 
amount  of  Seven  Hundred  and  Fifty  Dol- 
lars ($750.00),  payable  to  the  City  Comp- 
troller of  Kansas  City,  Missouri,  and  ac- 
company his  bid  with  the  Comptroller's 
receipt  therefor. 

The  certified  check  referred  to  in  the 
advertisement  shall  be  submitted  by  each 
bidder  as  a  guaranty  that  the  bidder  will, 
within  ten  (10)  days  after  receiving  the 
award  of  a  contract,  file  with  the  City  a 
satisfactory  bond  to  the  amount  of  Twen- 
ty-five Thousand  Dollars  ($25,000.00)  and 
will  execute  the  contract. 

The  Board  of  Fire  and  Water  Commis- 
sioners does  not  bind  Itself  to  accept  the 
lowest  or  any  bid  offered,  and  reserves  the 
right  to  reject  any  and  all  bids  and  to 
waive  any  Irregularity  or  informality  in 
the  bids. 

(Signed)  J.  P.  LANG  AN, 

Purchasing  Agent. 
BURTON  LOWTHER, 
Chief  Engineer. 

LOCK  GATES. —  U.  S.  ENGINEER 
Office,  Wheeling  District,  Wheeling,  W. 
Va. — Sealed  proposals  will  be  received 
here  until  11  a.  m.  (Eastern  time),  Janu- 
ary 14.  1916,  and  then  opened,  for  fur- 
nishing and  erecting  steel  lock  gates  for 
Dam  No.  14,  Ohio  River.  Information  on 
application. 
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